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geofizika 

 

 

klimatis mimdinare cvlilebiT gamowveuli aRmosavleT 

saqarTvelos myinvaruli auzebis degradaciis kvleva Tanamgzavruli 

distanciuri zondirebis gamoyenebiT∗ 

giorgi korZaxia, larisa Sengelia, genadi Tvauri, giorgi guliaSvili  

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,  

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

el. andronikaSvilis fizikis instituti, saqarTvelos garemos dacvisa  

da soflis meurneobis saministro, garemos erovnuli saagento) 
 

reziume: ganxilulia klimatis mimdinare cvlilebiT gamowveuli aRmosavleT 

saqarTvelos myinvaruli auzebis degradaciis raodenobrivi maxasiaTeblebi. es maxa-

siaTeblebi (kerZod, myinvaruli auzebis farTobebisa da raodenobis cvlilebebi) gan-

sazRvrulia Tanamgzavruli distanciuri zondirebis (Tdz) safuZvelze. warmodge-

nilia myinvarebis farTobebis gradaciis mixedviT ganawileba, rac regionaluri kli-

matis cvlilebis zemoqmedebaze miuTiTebs. 
 

sakvanZo sityvebi: aRmosavleT saqarTvelo; Tanamgzavruli distanciuri zondi-

reba; klimatis cvlileba; myinvaruli auzebi. 

 

Sesavali 

dedamiwaze mimdinare ZiriTadi procesebis (geologiuri da atmosferuli) gan-

viTareba ZiriTadad stabilur, wonasworul mdgomareobaSi iyo XVIII saukuneSi. mas 

Semdeg garemos ganviTareba grZeldeboda garkveuli ciklurobiT, rac ganapiroba 

garemos Semadgeneli sxvadasxva komponentis cvlilebam. dedamiwis mosaxleobis Seu-

zRudavma zrdam, mrewvelobaSi momxdarma teqnologiurma revoluciam, garemoze zemo-

qmedebis mzardma xarisxma gamoiwvia garemoSi saTburis airebis sul ufro mzardi 

raodenobiT gamotyorcna da dasabami daudo klimatis anTropogenul cvlilebas. 

klimatis globaluri daTboba daiwyo XX saukunis Sua periodidan. es yvelaze naT-

lad gamoixata dedamiwis temperaturuli reJimis daTbobaSi [1], kriosferos rRvevasa 

da myinvarebis ukandaxevaSi. amas adasturebs klimatis cvlilebis mTavrobaTaSorisi 

sabWos (IPCC) wamyvani mecnierebisa da dargis eqspertebis kvlevebi [2].  

myinvarebis degradacia dedamiwis istoriis mimdinare periodis, anTropocenis, 

klimatis cvlilebis erT-erTi yvelaze aSkara signalia [3]. 

klimatis cvlilebis kvleva ZiriTadad efuZneba hidrometeorologiuri sadgu-

rebisa da postebze dakvirvebebis monacemebs da es monacemebi სxvadasxva sadgurisa-
Tvis/postisaTvis (ukeTes SemTxvevaSi) 150 wels moicavs, rac dedamiwaze klimatis 

cvlilebis Sesafaseblad arc Tu ise bevria. 

 
∗ kvleva Sesrulebulia SoTa rusTavelis saqarTvelos erovnuli samecniero fondis 
mxardaWerili proeqtis FR-21-1996 farglebSi. 
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klimatis cvlilebis analizisaTvis saWiro informacia SesaZlebelia miRebul 

iqnes myinvarebidan. myinvarebi, rogorc klimatisa da reliefis produqti, mgrZnobia-

red reagirebs klimatis cvlilebaze, rac, Tavis mxriv, damajerebel suraTs qmnis 

klimatis cvlilebis Sesaxeb.  

Cveni amocanaa ara klimatis cvlilebis Seswavla myinvarebze dakvirvebis safuZ-

velze, aramed piriqiT, klimatis cvlilebis Sedegad myinvarebis cvlilebis maxasi-

aTeblebis Seswavla. 

erovnul doneze myinvarebis kvleva qveynisaTvis mniSvnelovan strategiul 

saqmianobas warmoadgens. am mizniT bolo wlebSi gaZlierda miwispira glaciolo-

giuri dakvirvebebis da saqarTvelos klimatis cvlilebis CarCo konvenciis meoTxe 

[4] da mexuTe erovnul moxsenebebSi myinvarebis kvlevisaTvis garkveuli prioritetis 

miniWeba. saqarTvelo garkveuli periodi jer ruseTis imperiis, xolo mogvianebiT 

sabWoTa kavSiris Semadgeneli nawili iyo, amitomac calke aRebuli saqarTvelos 

myinvarebis Sesaxeb informacia ar arsebobda da igi gaerTianebuli iyo yofili sab-

WoTa kavSiris myinvarebis katalogSi (SemdgomSi katalogi) [5_8]. 

winamdebare statiaSi ganvixilavT aRmosavleT saqarTvelos myinvaruli auzebis 

farTobisa da raodenobis cvlilebis Seswavlis Sedegebs. unda aRiniSnos, rom myin-

varul auzebSi myinvarebze klimatis cvlilebis zegavlena gansakuTrebiT mkafiod 

Cans maTi farTobisa da raodenobis Semcirebis TvalsazrisiT, ris Sedegadac xdeba 

myinvarebis degradacia, maTi danawevreba, mcire zomis myinvarebis gamoyofa da zog-

jer gaqrobac ki. 

klimatis mimdinare cvlilebis myinvarebze zemoqmedebis Sesaswavlad aucile-

belia maRali garCevadobis Tanamgzavruli distanciuri zondirebis (Tdz) gamoyeneba, 

radgan am teqnologiis saSualebiT SesaZlebelia myinvarebis mdgomareobis kvleva 

did farTobebze saWiro garCevadobiTa da sizustiT, SezRuduli materialuri re-

sursebisa da drois pirobebSi. miRebuli Sedegebis xarisxis kontrolisaTvis komp-

leqsurad gamoiyeneba sabWoTa kavSiris myinvarebis katalogis istoriuli monacemebi 

[5_8], arsebuli savele masala da saeqsperto codna. Catarebulma kvlevebma daadas-

tura, rom myinvarebis maRali garCevadobis Tdz-is safuZvelze myinvarebis Seswavla 

efeqturia, radgan warmatebiTaa gamoyenebuli msoflios saukeTeso praqtikebi [9, 10] 

saqarTveloSi SemuSavebul meTodebTan erTad [4, 11_17]. 

saqarTveloSi myinvarebi ganlagebulia kavkasionis qedze (samxreTi nawili) da 

koncentrirebulia 12 myinvarul auzSi: 6 (bzifi, kelasuri, kodori, enguri, xobis-

wyali, rioni) aris dasavleT saqarTveloSi da 6 (liaxvi, aragvi, Tergi, asa [arxo-

tiswyali], arRuni, piriqiTi alazani) _ aRmosavleT saqarTveloSi. saqarTvelos myin-

varuli auzebis degradaciis dinamikis Seswavla, am regionebis klimatis kardina-

luri gansxvavebis gamo, dasavleT da aRmosavleT saqarTvelos myinvaruli auzebi-

saTvis Catarebulia cal-calke.  

aRmosavleT saqarTvelos myinvaruli auzebis myinvarebis kompleqsuri kvlevis 

istoriuli Sedegebi moyvanilia katalogSi. Cvenს kvlevaSi es monacemebi ganixileba, 

rogorc sawyisi monacemebi. maRali garCevadobis Tanamgzavrebis gamoyenebiT aRmo-

savleT saqarTvelos myinvarebis monacemebi gansazRvrulia sami sadamkvirveblo va-

diT da moicavs 2010 (pirobiTad, Tdz 1), 2015 (pirobiTad, Tdz 2), da 2020 (pirobiTad, 

Tdz 3) wlebs. Tdz 1-isa da Tdz 2-is myinvarTa monacemebi ganisazRvra Tanamgzavr 

LANDSAT-is (garCevadoba _ 30 m) saSualebiT, xolo 2020 wlis monacemebi _ zemaRali 
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garCevadobis (1_1.5 m) komerciuli Tanamgzavris SPOT 6-is monacemebiT. აm monacemebis 
saSualebiT SesaZlebelia aRmosavleT saqarTvelos myinvaruli auzebis degradaciis 

dinamikaSi Sefaseba. 

myinvarebis sawyisi monacemebi aRebulia 1975 da 1977 wlebSi gamocemuli katalo-

gebidan, romelebic Sedgenil iqna saqarTvelos myinvarebis saukunovani (dawyebuli 

1860 wlidan) kvlevebis safuZvelze [5_7]. Tdz-is monacemebi damuSavebulia GIS (geoin-
formaciuli sistemebi) teqnologiebis gamoyenebiT. 

dadgenilia, rom klimatis Tanamedrove cvlilebis gamo mimdinareobs myinvaru-

li auzebis degradacia, didi myinvarebis (2 km2-ze meti farTobis) ukandaxeva (xSirad 

mcire zomis myinvarebis gamoyofiT), saSualo (0.5-dan 2 km2-mde farTobis) da mcire 

myinvarebis (0.1-dan 0.5 km2-mde farTobis) dnoba da danawevreba. katalogSi 0.1 km2-ze 

naklebi farTobis myinvarebi (Tovlnarebi) ganxiluli ar aris. 
 

ZiriTadi nawili 

meTodologia, monacemebi, Sedegebi. myinvarebis katalogis mixedviT aRmosav-

leT saqarTveloSi aRricxulia 132 myinvari, romlebic eqvs myinvarul auzSia 

ganlagebuli. Catarebuli kvlevebiT miRebuli Sedegebis xarisxis kontrolisa da 

xarisxis Sefasebis procedurebis ganxorcielebiT Camoyalibda efeqturi meTodo-

logia, romliTac SesaZlebelia, erTi mxriv, saqarTvelos myinvarebis sxvadasxva 

parametris gansazRvra da, meore mxriv, sando Sedegebis miRweva. am meTodologiis 

ZiriTadi arsia Tdz-sTan erTad istoriuli monacemebis, katalogSi daculi myin-

varebis sqemebis [5_7], arsebuli savele samuSaoebis masalebisa da saeqsperto cod-

nis kompleqsuri, integrirebuli gamoyeneba [4, 11_17]. 
samuSao iTvaliswinebs Tdz-is saSualebiT myinvarebis Tanamgzavruli sura-

Tebis miRebas, GIS teqnologiebis gamoyenebiT maT vizualizacias da konturebis 

pirvelad asaxvas. katalogSi mocemuli sqemebis safuZvelze Catarda myinvarebis 

identificireba. 

Tdz-is monacemebi myinvarebis maxasiaTeblebis dasadgenad, pirvel rigSi, sa-

Wiro iyo maTi konturebis dazusteba. myinvarebis konturebis gavleba ganxorcielda 

manualuri digitalizaciiT, risTvisac aucilebeli iyo saeqsperto codna. Sesas-

wavli myinvarebis identifikaciisaTvis da konturebis dasazusteblad gamoyenebul 

iqna ASTER DEM reliefis cifruli modeli da gasuli saukunis 60-iani wlebis ssr 

kavSiris topografiuli rukebi (1:50000), romlebsac Tavis droze katalogis Seq-

mnisas iyenebdnen.  

reliefis cifruli modelis saSualebiT ganxorcielda myinvarebis 3D vizu-

alizacia reliefis analizisa da, mTel rig SemTxvevebSi, myinvarebis geografiuli 

mdebareobis dadgenis mizniT. swored 3D vizualizaciis gamoyenebiT dazustda myin-

varebis mdebareoba mdinareTa auzebis mixedviT da maTi maxasiaTeblebi. 

konturebis dazusteba ganxorcielda Tanamgzavruli suraTisa da reliefis 

cifruli modelis safuZvelze Seqmnili simaRlis izoxazebis zeddebiT. 3D gamosa-

xulebis gamoyenebiT maRali sizustiT ganisazღvra wyalgamyofebi, rac gadamwyveti 

iyo myinvarebis konturebis dadgenisaTvis. gamoyenebulia saeqsperto Sefasebac. 

Tdz-is monacemebiT miRebuli saqarTvelos myinvarebis konturebisa da gasu-

li saukunis 60-iani wlebis topografiul rukebze asaxuli myinvarebis konturebTan 

Sedarebam cxadyo, rom daaxloebiT bolo 60 wlis ganmavlobaSi saqarTvelos yvela 
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myinvaris farTobi Semcirda. calkeuli myinvarebisaTvis katalogSi moyvanili far-

Tobis monacemebi ufro naklebi aRmoCnda, vidre Tdz-iT gansazRvruli. Seiqmna ya-

lbi suraTi imisa, rom TiTqosda myinvarebis farTobi 60-ian wlebTan SedarebiT 

gaizarda. Cven mier Seswavlil iqna imave periodis topografiul rukebze moyvanili 

myinvarebis konturebi, riTac SesaZlebeli gaxda katalogis arasando monacemebis 

koreqtireba, anu farTobis Sesaxeb im monacemebis Sesworeba, romlebic ufro nak-

lebi iyo, vidre Tdz-iT miRebuli monacemebi.  
ase rom, 60-iani wlebis ssr kavSiris topografiuli rukebis (1:50000), saSua-

lebiT ganxorcielda myinvarebis mniSvnelovani maxasiaTeblis ‒ farTobis Sesaxeb 
katalogis arasando monacemebis _ Sesworeba.  

myinvaruli auzebis degradaciis dasadgenad Catarda myinvaruli auzebis far-

Tobis (reprezentaciuli sidide) da myinvarebis raodenobis (arcTu reprezenta-

ciuli maxasiaTebeli) cvlilebebis ricxviTi analizi. myinvarul auzebSi myinva-

rebis raodenobis cvlileba arareprezentaciulia, radgan myinvarebis degradaciis 

dros myinvarebis raodenobis cvlileba ar aris zemoqmedebis proporciuli, anu 

didi da saSualo myinvarebis degradaciis dros SeiZleba moxdes ramdenime patara 

myinvaris warmoqmna. amdenad, myinvaruli auzis farTobis cvlileba am auzis deg-

radaciis mkacri fizikuri maxasiaTebelia, xolo myinvarebis raodenobis cvlileba 

am procesis irib, damxmare maxasiaTeblad gamoiyeneba.  

1-l cxrilSi warmodgenilia aRmosavleT saqarTvelos myinvarebis farTobebisa 

da raodenobis ganawileba myinvarul auzebSi zomebis, katalogis da Tdz-is mona-

cemebis mixedviT. 
aRmosavleT saqarTveloSi katalogis mixedviT sul aRricxulia 132 myinvari, 

romelTa jamuri farTobia 82,8 km2. 2010 wels am myinvarebis farTobi gaxda 63,1 km2, 

2015 wels _ 48,9 km2, xolo 2020 wels _−39,9 km2. rac imas niSnavs, rom myinvarebis 

saerTo farTobi 2010 wlisaTvis Semcirda 19,7 km2-iT, anu 23,8 %-iT, 5 wlis Semdeg 

_ 14,2 km2-iT, anu 22,5 %-iT, xolo kidev 5 wlis Semdeg _ 9,0 km2-iT, anu 18,4 %-iT. 

jamuri farTobi (katalogiT 82,8 km2) 2020 wlisaTvis gaxda 39,9 km2, anu Semcirda 

42.9 km2-iT (49.4 %).  

 rac Seexeba myinvarebis raodenobas, iyo 132, 2010 wels ki Seadgenda 114-s, anu 

Semcirda 18-iT (13,5 %). 2015 wels _ 82, anu Semcirda 32-iT (28,1 %) da kidev 5 wlis 

Semdeg, e.i. 2020 wlisaTvis Semcirda 28-iT (34,1 %). Aase rom, 2020 wlisaTvis 132 

myinvaridan sul darCa sxvadasxva zomis 54 myinvari, rac imas niSnavs, rom myinva-

rebis saerTo raodenoba Semcirda 78-iT (59,1 %).  

 

cxrili 1 
aRmosavleT saqarTvelos myinvarebis farTobebisa da raodenobis  

ganawileba myinvarul auzebSi zomebis, katalogis, Tdz 1-is,  

Tdz 2-is da Tdz 3-is monacemebis mixedviT 

aRmosavleT saqarTvelo 

myinvaruli auzebi myinvarebis farTobebi myinvarebis raodenoba 

№ myinvaris 

saxelwodeba da № 

zoma Kkat. Tdz 1 Tdz 2 Tdz 3 Kkat. Tdz 1 Tdz 2 Tdz 3 

1 liaxvi  

1_22 [5] 

mcire 3,8 1,6 0,9 0,4 21 12 7 3 

saS. 1,7 1,2 0,9 0,8 1 1 1 1 
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didi 0 0 0 0 0 0 0 0 

sul 5,5 2,8 1,8 1,2 22 13 8 4 

2 aragvi 23_27 [5] mcire 0,5 0,4 0,4 0,3 4 1 1 1 

saS. 0,7 0 0 0 1 0 0 0 

didi 0 0 0 0 0 0 0 0 

sul 1,2 0,4 0,4 0,3 5 1 1 1 

3 Tergi  

44_111 [6] 

mcire 12,2 11,2 6,6 4,2 48 53 34 29 

saS. 11,5 4,5 6,9 8,1 12 4 5 6 

didi 40,2 36,6 28,9 24,5 8 8 6 4 

sul 63.9 52,3 42,4 36,8 68 65 45 39 

4 asa  

1_3 [7]  

mcire 0,8 1,4 1,0 0,6 2 3 3 2 

saS. 0,9 0 0 0 1 0 0 0 

didi 0 0 0 0 0 0 0 0 

sul 1,7 1,4 1,0 0,6 3 3 3 2 

5 arRuni 

10_15 [7] 

mcire 1,3 0,8 0,3 0 6 6 3 0 

saS. 0 0 0 0 0 0 0 0 

didi 0 0 0 0 0 0 0 0 

sul 1,3 0,8 0,3 0 6 6 3 0 

 6 piriqiTi alazani 

6_33 [5] 

mcire 5.9 5,4 3,0 1,0 23 26 22 8 

saS. 3.3 0 0 0 5 0 0 0 

didi 0 0 0 0 0 0 0 0 

sul 9.2 5,4 3,0 1,0 28 26 22 8 

7  sul 82,8 63,1 48,9 39,9 132 114 82 54 

 
garda zemoaRniSnulisa, sainteresoa, rogor icvleba zomebis mixedviT ranJi-

rebuli mcire (cxrili 2), saSualo (cxrili 3) da didi (cxrili 4) myinvarebi oTxi 

vadis mixedviT (katalogis, 2010, 2015 da 2020 wlis monacemebi). 

 
 

cxrili 2 
aRmosavleT saqarTvelos mcire myinvarebis farTobebisa  

da raodenobis ganawileba myinvarul auzebSi katalogis,  

Tdz 1-is, Tdz 2-is da Tdz 3-is monacemebis mixedviT 

aRmosavleT saqarTvelo 

myinvaruli auzebi myinvarebis farTobebi  myinvarebis raodenoba 

№ myinvaris saxelwodeba da 

№ 

kat. Tdz 1 Tdz 2 Tdz 3 Kkat. Tdz 1 Tdz 2 Tdz 3 

1 liaxvi 1_22 [2] 3,8 1,6 0,9 0,4 21 12 7 3 

2 aragvi 23_27 [2] 0,5 0,4 0,4 0,3 4 1 1 1 

3 Tergi 44_111 [3] 12,2 11,2 6,6 4,2 48 53 34 29 

4 asa 1_3 [4] 0,8 1,4 1,0 0,6 2 3 3 2 

5 arRuni 10_15 [4] 1,3 0,8 0,3 0 6 6 3 0 

6 piriqiTi alazani  6_33 [2] 5.9 5,4 3,0 1,0 23 26 22 8 

7 სულ 24,5 20,8 12,2 6,5 104 101 70 43 
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cxrili 3 
aRmosavleT saqarTvelos saSualo myinvarebis farTobebisa  

da raodenobis ganawileba myinvarul auzebSi katalogis,  

Tdz 1-is, Tdz 2-is da Tdz 3-is monacemebis mixedviT 

aRmosavleT saqarTvelo 

myinvaruli auzebi myinvarebis farTobebi myinvarebis raodenoba 

№ myinvaris saxelwodeba da № Kkat. Tdz 1 Tdz 2 Tdz 3 Kkat.  Tdz 1  Tdz 2  Tdz 3 

1 liaxvi 1_22 [2] 1,7 1,2 0,9 0,8 1 1 1 1 
2 aragvi 23_27 [2] 0,7 0 0 0 1 0 0 0 
3 Tergi 44_111 [3] 11,5 4,5 6,9 8,1 12 4 5 6 
4 asa 1_3 [4] 0,9 0 0 0 1 0 0 0 
5 arRuni 10_15 [4] 0 0 0 0 0 0 0 0 
6 piriqiTi alazani 6_33 [2] 3.3 0 0 0 5 0 0 0 
7 სულ 18.1 5,7 7,8 8,9 20 5 6 7 

 
cxrili 4 

aRmosavleT saqarTvelos didi myinvarebis farTobebisa  

da raodenobis ganawileba myinvarul auzebSi katalogis,  

Tdz 1-is, Tdz 2-is da Tdz 3-is monacemebis mixedviT 

aRmosavleT saqarTvelo 

myinvaruli auzebi myinvarebis farTobebi  myinvarebis raodenoba 

№ myinvaris saxelwodeba  

 da № 

Kkat. Tdz 1 Tdz 2 Tdz 3 Kkat. Tdz 1 Tdz 2 Tdz 3 

1  liaxvi 1_22 [2] 0 0 0 0 0 0 0 0 
2  aragvi 23_27 [2] 0 0 0 0 0 0 0 0 
3  Tergi 44_111 [3] 40,3 36,6 28,9 24,5 8 8 6 4 
4  asa 1_3 [4] 0 0 0 0 0 0 0 0 
5  arRuni 10_15 [4] 0 0 0 0 0 0 0 0 
6  piriqiTi alazani  6_33 [2] 0 0 0 0 0 0 0 0 
7 სულ 40,3 36,6 28,9 24,5 8 8 6 4 

 
rogorc me-2 cxrilidan Cans, mcire myinvarebis rogorc farTobebi, ise raode-

noba yovel vadaze mcirdeba. 2020 wlisaTvis farTobi 24,5 km2-dan 6,5 km2-mde (73,5 %-

iT), xolo raodenoba 104-dan 43-mde (58,6 %-iT) Semcirda.  
saSualo myinvarebis SemTxvevaSi farTobebic da raodenobac 2010 wlisaTvis 

mkveTrad iklebs, xolo 2015-dan 2020 wlamde matulobs, rac am periodSi didi da 

saSualo myinvarebis danawevrebas ukavSirdeba. saSualo myinvarebis farTobebi 2020 

wlisaTvis 18,1 km2-dan 8,9 km2-mde (50.8 %), xolo raodenoba 20-dan 7-mde (65,0 %) 

Semcirda. 
didi myinvarebis farTobebi katalogis monacemebTan SedarebiT yvela vadaze 

iklebs, Tumca es kleba iseTi siCqariT ar mimdinareobs, rogorc saSualo da mcire 

myinvarebisa. didi myinvarebis farTobebi 2020 wlisaTvis Semcirda 40.3 km2-dan 24.5 

km2-mde, anu 39.2 %-iT, xolo raodenoba _ 8-dan 4-mde (50 %). 
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daskvna 

aRmosavleT saqarTvelos myinvarebis degradaciis dinamikaze klimatis cvli-

lebis gavlenis dasadgenad Catarda kompleqsuri kvleva. SerCeul vadebze yvela 

myinvaris monacemis gansazRvrisaTvis gamoyenebul iqna sxvadasxva Tanamgzavris, maT 

Soris komerciuli Tanamgzavris SPOT 6-is zemaRali garCevadobis (1_1.5 m) monacemebi 

da msoflioSi arsebuli xelmisawvdom monacemTa bazebi (NASA, GLIMS), istoriuli 

informacia da saeqsperto codna. 

aRmosavleT saqarTvelos teritoriisaTvis Tanamgzavruli suraTebis damuSa-

vebam SesaZlebeli gaxada myinvarul auzebSi myinvarebis dnobis Sesaxeb monacemebis 

mopoveba.  

Sedarebulia zomebis mixedviT ranJirebuli (patara, saSualo, didi) myinvaru-

li auzebis maxasiaTeblebi (farTobi da raodenoba) oTx vadaze (katalogis, Tdz 1-

is, Tdz 2-isa da Tdz 3-is monacemebi).  

dadgenilia myinvaruli auzebis mixedviT klimatis mimdinare cvlilebis gavle-

na myinvarebze dinamikaSi. moyvanilia da gaanalizebulia mimdinare procesis ricx-

viTi maxasiaTeblebi. myinvaruli auzebis mixedviT maxasiaTeblebis cvlilebebis 

statistikuri analizi imaze metyvelebs, rom dResdReobiT procesi droSi aqseli-

rebulia. 
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GEOPHYSICS 
 

STUDY OF EASTERN GEORGIA’S GLACIAL BASINS DEGRADATION AS A 
RESULT OF ONGOING CLIMATE CHANGE USING SATELLITE REMOTE 
SENSING 

G. Kordzakhia, L. Shengelia, G. Tvauri, G. Guliashvili 

(Institute of Hydrometeorology of the Georgian Technical University, E. Andronikashvili Institute of Physics 
of I. Javakhishvili Tbilisi State University, National Environmental Agency of the Ministry of Environmental 
Protection and Agriculture of Georgia) 
 

Resume. The quantitative characteristics of the degradation of glacial basins in eastern Georgia caused 
by ongoing climate change are discussed. These characteristics, namely changes in the areas and number of 
glacial basins, are determined on the basis of satellite remote sensing (SR). The distribution of glacier areas by 
gradation is presented, which indicates the impact of regional climate change. 

 

 Keywords: climate change; eastern Georgia; glacial basins; satellite remote sensing. 
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hidrologia 

 

 

wyalmovardnebis udidesi maqsimaluri xarjebis mravalwliuri 

cvlilebis tendenciebi aRmosavleT saqarTvelos mdinareebze 

cisana basilaSvili, mixeil fifia, narine aruTiniani  

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 
 

reziume: wyalmovardnebiT gamowveuli saSiSroebebis cvlilebis tendenciebis 

kvlevis mizniT 2021 wlamde arsebul stacionaრuლ dakvirvebaTa monacemebis safuZ-

velze Seswavlilia aRmosavleT saqarTvelos mdinareTa wyalmovardnebis maqsimaluri 

xarjebis mravalwliuri ganviTareba, rac gulisxmobs maTi trendebis Sefasebas ro-

gorc xarisxobrivad, ise raodenobrivad. 

mdinareTa 27 hidrologiuri saguSagos dakvirvebaTa saukunovani informaciiT 

Sedgenilia wyalmovardnebis maqsimaluri xarjebis yovelwliuri cvlilebis tren-

debi. wrfivi aproqsimaciiT gansazRvrulia maTi analitikuri gamosaxulebebi Sesaba-

misi parametrebiT. 

wyalsameurneo gaangariSebebSi miRebuli Sedegebis gaTvaliswinebiT mdinareze 

da mis gaswvriv sanapiro zonaSi yvela saxis hidroteqnikuri, sameurneo da sayofa-

cxovrebo nagebobebis dagegmarebisa da daproeqtebisას wyalmovardnebis negatiuri Se-

degebis Tavidan acilebis mizniT SesaZlebelia samecniero, sameurneo da saproeqto 

organizaciebSi teqnikur-ekonomikuri maCveneblebis dazusteba. 
 

sakvanZo sityvebi: mravalwliuri dinamika; trendis parametrebi; cvlilebis 

yovelwliuri mniSvnelobebi. 

 

Sesavali 

adamianTa arseboba da qveynis ganviTareba SeuZlebelia mtknari wylis gareSe. 

mdinare aris erTaderTi obieqti, romelSic miedineba mudmivad ganaxlebadi mtknari 

wyali, romelic mravalmxriv gamoiyeneba da advilad xelmisawvdomia yvelasaTvis. 

amitomaa, rom mTel dedamiwaze didi Tu patara dasaxleba ZiriTadad mdinareTa sana-

piroebTan aris gaSenebuli. mosaxleoba mdinareTa Walebsa da terasebs ZvelTaganve 

sayofacxovrebo da sameurneo saqmianobisTvis iyenebda. es procesi axlac grZeldeba 

da mdinareTa xeobebSi macxovreblebis mier zogjer xdeba mosalodneli wyaldidoba-

wyalmovardnis saSiSroebis sruli ugulebelyofa. amis gamoa, rom, arc Tu ise iS-

viaTad, mdinareebze warmoqmnil wyalmovardnebs didi zarali da msxverplic moyveba 

xolme.  

Cven qveyanaSi es sakiTxi dRes metad aqtualuria da swraf gadaWras moiTxovs. 

amisaTvis, pirvel rigSi, saWiroa gavlili wyaldidoba-wyalmovardnebis Seswavla. 

SabWoTa periodSi stiqiisa da adamianTa msxverplis Sesaxeb informacia ZiriTadad 

ar qveyndeboda. maSindel hidrologiur cnobarebSi [1_4] momxdari katastrofebis 

Sesaxeb informacia, garda 1983 wels gamoqveynebuli [5] naSromisa, TiTqmis ar ar-

sebobda.  
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mdinareTa maqsimaluri xarjebis Semdgomi ganviTarebis Sesafaseblad gadam-

wyveti mniSvneloba aqvs calkeul mdinareTa wyalSemkrebi auzis teritoriaze hidro-

meteorologiuri qselis arsebobas. gasuli saukunis 90-ian wlebamde saqarTveloSi 

moqmedebda 210 meteorologiuri, 153 hidrologiuri da 22 hidroglaciologiuri da-

kvirvebis punqti [6]. maTi monacemebi, romlebic 1981 wlamde periods moicavs, gamo-

qveynebuli da xelmisawvdomia yvelasaTvis. 1991 wlidan saqarTveloSi moqmedebs mxo-

lod 15 meteorologiuri sadguri, 20 hidrologiuri da 26 meteorologiuri saguSa-

go. aRar xdeba mdinareTa wylianobis (wylis xarji – m3/wm) gazomva; izomeba mxolod 

maTi wylis doneebi. sayuradReboa is faqti, rom gasuli saukunis 80-iani wlebidan 

meteorologiuri da hidrologiuri dakvirvebebis monacemebi xelmiuwvdomeli iyo 

materialurad xelmokle mecnierTaTvis. 

hidrometeorologiis institutSi Seswavlil iqna katastrofuli wyaldidoba-

wyalmovardnebiT gamowveuli zaralis Sesaxeb arsebuli istoriuli, literaturuli, 

samecniero da informaciuli wyaroebis, agreTve 1991 wlamde stacionaruli dakvir-

vebebis masalebi, rac qronologiurad iqna aRwerili saTanado monografiaSi [7]. 
 

ZiriTadi nawili 

dasavleT saqarTvelos mdinareebi, romelTa auzebi amfiTeatriviTaa mimarTu-

li Savi zRvisaken, ikvebeba uxvi naleqebiT. aRmosavleT saqarTvelos mdinareebi ki, 

maTgan gansxvavebiT, md. Tergis auzis garda, moemarTeba sxvadasxva mxridan, mie-

dineba centralur nawilSi SedarebiT mSrali havis pirobebSi da uerTdeba aRmo-

savleTiT mimdinare md. mtkvars. calkeul mdinareTa wylis Camonadeni formirdeba 

gansxvavebul bunebriv pirobebSi. amitom maTze gavlili wyalmovardnebi xasiaTdeba 

individualuri TaviseburebebiT da xSirad lokalur xasiaTs atarebs. ori mdinaris 

(didi liaxvisa da TeTri aragvis) saTaveebSi arsebuli myinvarebi klimatis daTbo-

bis Sedegad ukve Semcirebulia. amasTan, nulovani izoTermis maRal zonaSi awevis 

gamo aseve Semcirebulia Tovlis safaric da gazrdilia mosuli atmosferuli na-

leqebis niadagSi infiltracia. 

wyalmovardnebis ganviTarebaSi didi wvlili miuZRvis klimatis daTbobis gaaq-

tiurebas, rac ganapirobebs sxvadasxva negatiuri procesis (mewyeri, erozia, gvalva, 

gaudabnoeba, setyva) warmoqmnas. temperaturis momatebis Sedegad izrdeba aorTqle-

ba da orTqlis kondensireba. es ki iwvevs Tavsxma wvimebs, mdinareTa adidebas da 

wyalmovardnebs, rasac SeiZleba ngreva da msxverpli moyves. 

saSiSroebis Sesarbileblad mdinareebze da maT sanapiro zonebSi arsebuli 

yvela saxis nagebobis teqnikur-ekonomikuri maCveneblebis dasabuTebisaTvis saWiroa 

Catarebul dakvirvebaTa monacemebis saTanado statistikuri analizis safuZvelze 

mdinareTa wylis udidesi maqsimaluri xarjebis wyalsameurneo saangariSo paramet-

rebis dadgena. am mizniT [7] naSromSi mocemulia 1991 wlamde arsebul dakvirvebaTa 

mravalwliuri (40_60 wlis) monacemebiT miRebuli mdinareTa wylis saSualo 

wliuri da maqsimaluri xarjebis normebi, maTi variaciisa da asimetriis koefi-

cientebi, udidesi maqsimaluri xarjebis mniSvnelobebi da pikis gavlis saSualo 

TariRebi, agreTve maTi mosalodneli albaTuri mniSvnelobebi sxvadasxva uzrun-

velyofiTa da Sesabamisi ganmeorebadobiT. 

klimatis mosalodneli momatebuli daTboba kvlav gamoiwvevs saSiSi movle-

nebis gamZafrebas. amas adasturebs 2024 wlis Semodgomaze dasavleT evropis qvey-
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nebSi gavlili damangreveli wyalmovardnebi. 1-l nax-ze warmodgenilia aRmosavleT 

saqarTveloSi gavlili wyalmovardnis Sedegad dangreuli gza. zaralis Tavidan 

acilebis mizniT aucilebelia mdinareTa wylis maqsimaluri xarjebis mosalodneli 

ganviTarebis tendenciebisa da maTi cvlilebebis ricxviTi mniSvnelobebis gansaz-

Rvra, rac warmoadgens wyalsameurneo gaangariSebebis sworad warmarTvis saWiro 

mTavar elements. 

 

 

nax. 1. 2011 wlis 21 agvistos md. lagodexis wylis wyalmovardnis   

Sedegad dangreuli gza (m. ZaZamias foto) 

kvleva Catarda aRmosavleT saqarTvelos 27 hidrologiur saguSagoze arsebu-

li stacionaruli dakvirvebebis mravalwliuri (1981 wlamde) monacemebiT, romlebic 

aRebulia [1_4] cnobarebidan, xolo danarCeni (1921 wlamde monacemebi) miRebulia 

garemos erovnuli saagentos informaciiT [8]. 

1-l cxrilSi mocemulia sakvlevi mdinareebisa da maTi auzebis hidrografiuli 

da hifsometriuli maxasiaTeblebi. vinaidan wyalmovardnebis dros mTis mdinareebze 

rTulia wylis xarjebis gazomviTi samuSaoebis Catareba, amitom dakvirvebaTa ri-

gebSi aris gamotovebuli SemTxvevebi. maTi aRdgenis mizniT gamoyenebul iqna ana-

log mdinareTa wylis xarjebis urTierTkavSirebis korelaciuri analizi da gra-

fikuli interpolaciis meTodi. mdinareTa maqsimaluri xarjebis mravalwliuri mo-

nacemebis urTierTkavSirebis korelaciuri analizebi ganxorcielda saTanado [9] 

kompiuteruli programiT. aRsaniSnavia is faqti, rom calkeul mdinareebze gavlili 

wyalmovardnebi da maTi maqsimaluri xarjebi ar aris identuri. amis gamo maT Soris 

korelaciuri kavSirebi sustia da ver xerxdeba zogierT mdinareze analogi mdina-

ris moZebna da gamotovebul SemTxvevaTa aRdgena. 

me-2 cxrilSi mocemulia mdinareTa udides maqsimalur xarjebze arsebul da-

kvirvebaTa wlebis raodenoba (n) da gamotovebul SemTxvevaTa aRdgenis Sedegad 

ganxiluli SemTxvevebis raodenoba (N). [10] naSromSi mocemulia 1991_2020 wlebSi 

mimdinare dakvirvebaTa monacemebi da damatebiT _ 70_100-wlian dakvirvebaTa rigebis 

saTanado statistikuri analiziT ganaxlebuli da dazustebuli mdinareTa wyal-

movardnebis yovelwliuri udidesi maqsimaluri xarjebis mravalwliuri maxa-

siaTebeli parametrebi. [11] naSromSi imave informaciiT gansazRvrulia maTi maqsi-

maluri xarjebis mosalodneli ganviTarebis masStabebi. 
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cxrili 1 

aRmosavleT saqarTvelos mTavari mdinareebisa da maTi  

auzebis hidrografiuli da hifsometriuli maxasiaTeblebi  

№ mdinare-punqti 
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  F, km2 L,km H, m W,% HS, m HP, m H∆,მ SB,‰ SR,‰ 

1 mtkvari-Tbilisi 21100 474   2720 391 2329   

2 mtkvari-xerTvisi 4980 223   2720 1120 1600   

3 mtkvari-minaZe 8010 265   2720 944 1776   

4 mtkvari-borjomi 10500 315   2720 781 1939   
5 mtkvari-Zegvi 18000 444   2720 456 2264   

6 faravani-xerTvisi 2350 73 2120 0 2080 1120 960 91 13.8 

7 focxovi-sxvilisi 1730 54 1870 11 1231 969 262  32.2 

8 qvabliani-mlaSe 468 19 1940 38 2540 1162 1378 132 35.0 

9 
abasTumani-abasTu- 

mani 
99 10 1830 32 1373 1272 101 360 94.0 

10 
borjomula-bor-

jomi 
165 18 1810 65 2400 781 1619 256 50.7 

11 
qcia xrami-ediki- 

lisa 
544 51 2040 0 2422 1516 906 135 18.9 

12 didi liaxvi-kexvi 924 59 2100 25 3032 960 2072 373 38.2 

13 
patara liaxvi-va- 

naTi 
422 41 1940 35 2966 1015 1951 373 46.2 

14 qsani-korinTa 461 46 1830 50 2820 909 1911 260 45.0 

15 aragvi-Jinvali 1900 28 1890 45 3126 718 2408 380 35.5 

16 
TeTri aragvi-fasa- 

nauri 
335 41 2140 22 3126 1035 2091 362 51.2 

17 
Savi aragvi-Sesar- 

Tavi 
235 29 2030 27 3392 1070 2322 416 66.4 

18 
fSavis aragvi-

maRaroskari  
736 38 2060 40 2731 920 1811 452 40.6 

19 iori-lelovani 484 43 1640 59 2827 1090 1731 262 31.3 

20 alazani-birkiani 282 9 2200 42 2750 758 1992 469 61.7 

21 alazani-Saqriani 2190 72 1260 61 2750 340 2410 270 26.2 

22 
qcia xrami-dageT- 

xaCini 
2150 136 1720 17 2422 526 1896 142 14.0 

23 qcia xrami-imiri 3840 171 1510 29 2422 345 2077 147 12.6 

24 
qcia xrami-wiTeli 

xidi 
8260 196 1530 33 2422 265 2157 179 11.3 

25 algeTi-farcxisi 359 40 1320 50 1900 672 1228 191 23.4 

26 maSavera-dmanisi 570 25 1660 19 1358 795 623 155 43.0 

27 debeda-sadaxlo 3790 150 1680 18 480 413 67 174 12.0 
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cxrili 2 

aRmosavleT saqarTvelos mdinareTa hidrokveTebi, wylis maqsimalur xarjebze 

arsebul dakvirvebaTa wlebi (n) da ganxiluli wlebis raodenoba (N) 

. auzis 

farTobi, 

m2 

dakvirvebis wlebi 

wlebis 

raodenoba 

№ mdinare_punqti n N 

1 mtkvari-Tbilisi 21100  1923-2020 99 100 

2 mtkvari-xerTvisi 4980 1923-2020 99 100 

3 mtkvari-minaZe 8010 1923-2020 99 100 

4 mtkvari-borjomi 10500 1923-2020 99 100 

5 mtkvari-Zegvi 18000 1923-2020 99 100 

6 faravani-xerTvisi 2350 1922, 1924-2020 99 100 
7 focxovi-sxvilisi 1730 1922,1924-2020 99 100 

8 qvabliani-mlaSe 468 1922, 1924-2020 99 100 

9 abasTumani-abasTumani 99 1922, 1924-2020 99 100 

10 borjomula-borjomi 165 1922, 1924-2020 99 100 

11 qcia xrami-edikilisa 544 1922,1924-2020 99 100 

12 didi liaxvi-kexvi 924 1929-2020 92 92 
13 patara liaxvi-vanaTi 422 1929-2020 92 92 

14 qsani-korinTa 461 1929-2020 92 92 

15 aragvi_Jinvali 1900 1929-2020 92 92 

16 TeTri aragvi-fasanauri 335 1929-2020 92 92 

17 Savi aragvi-SesarTavi 235 1929-2020 92 92 

18 fSavis aragvi-maRaroskari 736 1929-2020 92 92 

19 iori-lelovani 484 1929-2020 92 92 
20 alazani-birkiani 282 1925-27, 1929-2020 95 95 

21 alazani-Saqriani  2190 1925-27, 1929-2020 95 95 

22 qcia xrami-dageTxaCini 2150 1928-35, 38-98, 2003-06, 2011 74 74 

23 qcia xrami-imiri 3840 1928-35, 38-98, 2003-06, 2011 74 74 

24 qcia xrami-wiTeli xidi 8260 1928-35, 38-98, 2003-06, 2011 74 74 

25 algeTi-farcxisi 359 1928-35, 38-98, 2003-06, 2011 74 74 

26 maSavera-dmanisi 570 1943-89 47 53 
27 debeda-sadaxlo 3790 1931-34, 39-40, 54-90 32 53 

  
amjerad vikvlevT mdinareTa udidesi maqsimaluri xarjebis yovelwliuri mo-

nacemebis mravalwliur dinamikas. xdeba maTi xarisxobrivi da raodenobrivi mni-

Svnelobebis gansazRvra, rac gulisxmobs maTi trendebis Sefasebas wrfivi apro-

qsimaciis amsaxveli gantolebiT: 

 QmT AN B= + ,
 

(1) 

sadac TQm mdinaris wylis maqsimaluri xarjebis yovelwliuri mniSvnelobebis 

cvlilebis tendenciis amsaxveli wrfea; 
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 A – gantolebis koeficienti, romelic trendis mTavari parametria, misi niSani (+ 

an –) xarisxobrivad aCvenebs cvlilebis mimarTulebas, dadebiTi (+) niSani gamo-

xatavs mis aRmaval tendencias, anu matebas, xolo uaryofiTi (–) niSani miuTiTebs 

mis daRmaval tendencias, anu klebas, xolo TviT A koeficientis ricxviTi mni-

Svneloba ki raodenobrivad gansazRvravs mdinaris wylis maqsimaluri xarjebis 

yovelwliuri cvlilebis intensiurobas, anu mis siCqares;N 

 N – dakvirvebaTa monacemebis rigiTi nomeri maTi sawyisi wlidan, romlisTvisac  

A = 1, yoveli Semdegi (i) wlis monacemisTvis N = 1 + i ; 
 B – gantolebis mudmiva, romelic trendis parametria da aRniSnavs maqsimaluri 

xarjebis minimalur mniSvnelobas trendis amsaxveli wrfis aRmavali (A) tendenciis 

SemTxvevaSi an mis maqsimalur mniSvnelobas trendis wrfis daRmavali (– A) ten-

denciis dros. 

aRmosavleT saqarTvelos mdinareTa Svid hidrokveTze [7, 12] naSromebSi Ses-

wavlil iqna maqsimaluri xarjebis mravalwliuri cvlileba 1991 wlamde arsebuli 

40_70-wliani dakvirvebaTa rigebis gamoyenebiT. maSin mxolod or hidrokveTze (md. 

didi liaxvi-kexvi da TeTri aragvi-fasanauri) aRiniSna maTi aRmavali tendenciebi, 

radgan am mdinareTa saTaveebSi arsebuli myinvarebi aqtiurad dneboda. 

me-3 cxrilSi mocemulia 2021 wlamde arsebul dakvirvebaTa monacemebis dama-

tebiT miRebuli 70_100-wliani cvlilebis amsaxveli trendebis parametrebi, saidanac 

irkveva, rom md. did liaxvze da md. TeTr aragvze maqsimaluri xarjebis mraval-

wliuri dinamika kvlav aRmavali tendenciebiT xasiaTdeba da maTi mateba Semcire-

bulia. Tu 1991 wlamde maTi yovelwliuri matebis siCqare (A) did liaxvze, kexvTan 

0,848 m3/wm iyo, 2021 wlisTvis is Semcirda da misi trendis gantoleba Semdeg saxes 

Rebulobs:  

 
0,264 124QmT N= +  . (2)

 
md. TeTr aragvze, fasanaurTan 1991 wlamde maqsimaluri xarjebis matebis yo-

velwliuri siCqare iyo 0,562 m3/wm, 2021 wlisaTvis is Semcirda 0,125 m3/wm-mde. es 

faqti imaze miuTiTebs, rom am mdinareTa saTaveebSi arsebuli myinvarebis moculoba 

da Tovlis safari ise Semcirda, rom maTi nadnobi wylebi da mosuli naleqebic 

veRar iwvevs maqsimaluri xarjebis intensiur matebas, rogorc es adre xdeboda. 

[12] naSromSi ganxiluli iyo md. mtkvarze mxolod erTi hidrokveTi q. Tbi-

lisTan, romlisTvisac miRebuli trendis mixedviT misi maqsimaluri xarjebi yovel-

wliurad mcirdeboda 0,759 m3/wm-iT. amjerad, 1921 wlamde arsebul dakvirvebaTa 

monacemebiT q. TbilisTan maqsimaluri xarjebis mravalwliuri cvlilebis trendi 

analitikurad ase gamoisaxeba: 

 
4,786 1365QmT N= − + , (3)

 
saidanac irkveva, rom mtkvarze wyalmovardnebis maqsimaluri xarjebis yovelwli-

uri Semcireba gaizarda 4,027 m3/wm-iT. 

q. Tbilisis garda, md. mtkvarze Seswavlil iqna sxva hidrokveTebic da gairkva, 

rom wylis maqsimaluri xarjebis yovelwliuri Semcireba izrdeba mdinaris zemo 

welidan mis qvemo welisaken, rac dasturdeba me-3 cxrilSi mocemuli maTi tren-

debis parametrebis mniSvnelobebiT: sof. xerTvisTan A = − 0,548 m3/wm, minaZesTan  

A = -0,718 m3/wm, borjomTan A = -0,747 m3/wm, ZegvTan A = -3,126 m3/wm da q. TbilisTan  

A = -4,786 m3/wm. 
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cxrili 3 
aRmosavleT saqarTvelos mdinareTa maqsimaluri xarjebis yovelwliuri 

cvlilebis trendebis parametrebi 

#  

mdinare_punqti 

far-

Tobi, 
F,km2B 

simaR- 

le,  

H, m 

wlebis 

raode- 

noba, N 

param etrebi  
dispersia, 

R2 A B 

1 mtkvari-xerTvisi 4980  100 -0,548 294 0,017 
 2 mtkvari-minaZe 8010  100 -0,718 417 0,012 

3 mtkvari-borjomi 10500  100 -0,747 595 0,008 

4 mtkvari-Zegvi 18000  100 -3,126 1035 0,075 

5 mtkvari-Tbilisi 21100  100 -4,786 1365 0,101 

6 faravani-xerTvisi 2350 2120 100 -0,175 89,48 0,01 

7 focxovi-sxvilisi 1730 1870 100 -0,349 193 0,013 

8 qvabliani-mlaSe 468 1940 100 -0,114 89,5 0,006 
9 abasTumani-abasTumani 99 1830 100 -0,072 15,86 0,041 

10 borjomula-borjomi 165 1810 100 -0,051 28,47 0,013 

11 didi liaxvi-kexvi 924 2100 92 0,264 124 0,014 

12 patara liaxvi-vanaTi 422 1940 92 -0,245 58,47 0,048 

13 qsani-korinTa 461 1870 92 -0,335 81,17 0,032 

14 TeTri aragvi-fasanauri 335 2140 92 0,125 55,8 0,012 

15 Savi aragvi-SesarTavi 235 2030 92 -0,273 66,77 0,024 
16 fSavis aragvi-maRaroskari 736 2060 92 0,722 101 0,026 

17 aragvi-Jinvali 1900 1890 92 0,206 246 0,001 

18 iori-lelovani 484 1640 92 1,253 104 0,097 

19 alazani-birkiani 282 2200 95 -0,212 85,96 0,013 

20 alazani-Saqriani 2190 1260 95 -0,539 321 0,01 

21 qcia xrami-edikilisa 544 2040 100 -0,126 68,43 0,019 

22 qcia xrami-dageTxaCini 2150 1720 74 -0,825 148 0,052 
23 qcia xrami-imiri 3840 1510 74 -1,365 211 0,082 

24 qcia xrami-wiTeli xidi 8260 1530 74 -2,584 434 0,076 

25 algeTi-farcxisi 359 1320 74 0,057 45,14 0,001 

26 maSavera-dmanisi 570 1660 53 1,019 34,35 0,083 

27 debeda-sadaxlo 3790 1680 53 2,485 160 0,109 

  
mdinareTa wylis maqsimaluri xarjebis Semcireba aRiniSneba mtkvris Senaka-

debzec (faravani, focxovi, abasTumani, borjomula, qsani, patara liaxvi), romelTa 

trendebis (A) parametrebis mniSvnelobebi icvleba -0,051-dan -0,340-mde. 
aRsaniSnavia, rom aRmosavleT saqarTvelos mdinareTa Soris, didi liaxvisa 

da TeTri aragvis garda, wylis maqsimaluri xarjebis mateba aRiniSneba md. iorzec 

– sof. lelovanTan, romlis wylis resursebiT ivseba sionis wyalsacavi. es aris 

qarTlisa da kaxeTis sasoflo-sameurneo savargulebis mniSvnelovani sarwyavi obi-

eqti.  
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me-3 cxrilis monacemebis mixedviT, md. ioris wylis maqsimaluri xarjebis mra-

valwliuri cvlilebis trendis gantolebaa: 

 
1,253 104QmT N= +

 (4) 
e. i. md. ioris wylis maqsimaluri xarjebi yovelwliurad izrdeba 1,253 m3/wm-iT. 

maqsimaluri xarjebis SedarebiT mcire mateba aRiniSneba agreTve md. algeTze sof. 

farcxisTan, sadac A = 0,057 m3/wm. 
1991 wlamde arsebul dakvirvebaTa monacemebis 53-wliani rigiT Sedgenili tren-

debis mixedviT md. maSaverasa da md. debedaze xdeboda maqsimaluri xarjebis yo-

velwliuri mateba: md. maSaveraze _ dmanisTan 1,02 m3/wm-iT, md. debedaze – 

sadaxlosTan 2,485 m3/wm-iT. 

am mdinareebisagan gansxvavebiT, samxreT saqarTvelos mTavar mdinare qcia-

xramze aRiniSneba misi wylis maqsimaluri xarjebis yovelwliuri Semcireba. md. 

qcia-xramis wylis resursebi farTod gamoiyeneba qvemo qarTlis miwebis sarwyavad, 

masze maqsimaluri xarjebis dakvirvebaTa monacemebi aris wyvetili 1928 wlidan 2011 

wlamde 74 wlis rigiT. mdinareze arsebuli oTxi hidrokveTidan, mxolod mis sa-

TaveebTan mdebare hidrokveTisaTvis sof. edikilisTan moiZebna analogi hidrokveTi 

(mtkvari–borjomi), romlis xarjebTan urTierTkavSiriT moxda 1922–2021 wlebSi 

gamotovebuli SemTxvevebis aRdgena da miRebul iqna 100-wliani rigis monacemebi. 

me-3 cxrilSi md. qcia-xramis oTxi hidrokveTis trendebis mixedviT maTze gavlili 

wyalmovardnebis maqsimaluri xarjebis Semcireba kanonzomierad matulobs Semdegi 

mniSvnelobebiT: sof. edikilisTan A = – 0,126, dageTxaCinTan A = – 0,825, imirTan  

A = – 1,365 da bolos wiTel xidTan maqsimaluri xarjebis mravalwliuri cvlilebis 

trendis gantoleba ase gamoisaxeba: 

 
2,584 434QmT N= − + . (5)

 
md. alazani aris mTavari wyaro kaxeTis farTo, nayofieri velebis sarwyavad, 

radgan am teritoriaze mSrali klimatis gamo melioraciis gareSe SeuZlebelia 

mosavlis miReba. aq Seswavlil iqna wyalmovardnebis maqsimaluri xarjebi or hid-

rokveTze: zemo welSi sof. birkianTan, sadac aRiricxeba mdinaris bunebrivi Camo-

nadeni wyalaRebis gareSe da qvemo welSi sof. SaqrianTan, sadac saTaves iRebs 

alaznis sarwyavi magistrali. 

[12] naSromSi ganxilul iqna maqsimaluri xarjebis yovelwliuri cvlileba 

birkianTan 1950 – 1996 wlebisa da SaqrianTan 1933 – 2010 wlebis dakvirvebaTa mona-

cemebiT, maSin miRebuli trendebis mixedviT maqsimaluri xarjebi yovelwliurad 

mcirdeboda birkianTan 1.079 m3/wm-iT da SaqrianTan 1,184 m3/wm-iT. 

amjerad Seswavlil iqna dakvirvebaTa 95-wliani rigebi 1925 wlidan 2021 wlamde. 

miRebuli trendebis mixedviT maTi wyalmovardnebis udidesi maqsimaluri xarjebi 

mcirdeba ufro naklebi mniSvnelobebiT: birkianTan A = -0,212, SaqrianTan ki miRe-
buli trendis aproqsimaciiT miRebulia gantoleba: 

 
0,539 32QmT N= − +  , (6) 

saidanac Cans, rom aq wylis maqsimaluri xarjebi yovelwliurad mcirdeba 0.539 

m3/wm-iT. 

miRebuli trendebis magaliTebi mocemulia naxazze. 
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nax. 2. mdinareTa udidesi maqsimaluri xarjebis (m3/wm) trendebis magaliTebi 

  
daskvna 

aRmosavleT saqarTvelos mdinareTa 27 hidrokveTze gamokvleulia 2022 wlamde 

gavlili wyalmovardnebis udidesi maqsimaluri xarjebis saukunovani cvlileba. 

klimatis globaluri daTbobis Sedegad mcirdeba myinvaruli da Tovlis nadnobi 
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wylebi, gaizarda aorTqleba da mosuli naleqebis niadagebSi infiltracia. amis 

Sedegad mcirdeba mdinareTa wylis Camonadeni. wyalmovardnebis mravalwliuri di-

namikis Seswavlis Sedegad gamovlinda, rom calkeuli mdinareebis garda, maTi maq-

simaluri xarjebi mcirdeba. did mdinareebze (mtkvari, alazani, qcia-xrami) es Sem-

cireba izrdeba maTi zemo welidan qvemo welis mimarTulebiT. 

maqsimaluri xarjebis mcire mateba (rodesac yovelwliuri mateba < 1,0 m3/wm) 

aRiniSneba md. did liaxvze _ kexvTan, TeTr aragvze – fasanaurTan da algeTze – 

farcxisTan. SedarebiT maRali mateba (roca > 1,0 m3/wm) mimdinareobs md. iorze – 

lelovanTan, maSaveraze _ dmanisTan da debedaze  sadaxlosTan. 

mdinareTa maqsimaluri xarjebis mravalwliuri dinamikis miRebuli trendebisa 

da maTi parametrebis gaTvaliswinebiT wyalsameurneo gaangariSebebSi SesaZlebelia 

dazustdes arsebuli da axal nagebobaTa usafrTxoebis problemebi. nagebobaTa 

proeqtebSi maTi teqnikur-ekonomikuri maCveneblebis koreqtireba gazrdis maTi 

mdgradobis uzrunvelyofas. 

momavalSi klimatis mosalodneli daTbobis momatebis Sedegad kvlav Semcir-

deba mdinareTa wylis Camonadeni, rac gamoiwvevs mtknari wylis resursebis Sem-

cirebas. amis Sesabamisad. problematuri gaxdeba aRmosavleT saqarTvelos mSrali 

klimatis pirobebSi rogorc wyalmomarageba, ise sasoflo savargulebis morwyva 

da mosavlianobis miReba. amis gamo droulad unda ganxorcieldes yvela saWiro 

prevenciuli RonisZieba, raTa Tavidan iqnes acilebeli yvelanairi negatiuri Se-

degebi wylis ukmarisobisa rogorc garemoze, ise sazogadoebisa da qveynis ganvi-

Tarebaze. 
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HYDROLOGY 
 

TRENDS IN MULTI-YEAR CHANGES IN THE HIGHEST FLOOD-RELATED 
DISCHARGES ON THE RIVERS OF EASTERN GEORGIA 

Ts. Basilashvili, M. Pipia, N. Arutiniani 

(Institute of Fidrometeorology of Georgian Technical University) 
 

Resume. This study examines trends in flood-related risks in Eastern Georgia's rivers by analyzing 
historical data from stationary observations up to 2021. The research focuses on identifying both qualitative 
and quantitative trends in the highest annual peak flood discharges over multiple years. 

 Observations from 27 hydrological checkpoints, spanning a century, were used to assess these trends 
through linear approximation, resulting in analytical expressions with relevant parameters. 

 Incorporating these findings into water management strategies can enhance the precision of technical 
and economic metrics used by scientific, economic, and design organizations. This insight is valuable for 
planning and designing hydrotechnical, agricultural, and residential structures along rivers and coastal zones 
to mitigate potential flood impacts. 

 

 Keywords: annual values of change, multi-year dynamics; trend parameters. 
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ekologia 

 

 

Tbilisis zRva da regionaluri gamwmendi nagebobebi 

merab CalaZe, levan lobJaniZe, oTar tyemalaZe, Tamar CxataraSvili, 

giorgi CalaZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: naSromSi ganxilulia q. Tbilisis mosaxleobis wyalmomaragebis wyarosa 

da qalaqTan arsebuli uaxloesi rekreaciuli zonis _ Tbilisis wyalsacavis eko-

logiis SenarCunebis sakiTxi, romelic gansakuTrebul yuradRebas imsaxurebs, raTa 

Tavidan iqnes acilebuli wylis dabinZureba, wyalmcenareebis gavrceleba da wyalsa-

cavis evtrofuli procesis Semdgomi intensifikaciis Sedegad misi Waobad gadaqcevis 

saSiSroeba. aRwerilia wyalsacavis siRrmeSi mimdinare procesebi. 
 

sakvanZo sityvebi: irigaciis daniSnuleba; rekreaciuli zona; wyalsacavis evt-

rofuli procesi. 

 

Sesavali 

Tbilisis irigaciuli daniSnulebisa da kompleqsuri gamoyenebis wyalsacavi 

(nax. 1) Seiqmna 1952 wels q. Tbilisis Crdilo-aRmosavleTiT arsebuli sami mlaSe 

tbis _ kukiis, avlabrisa da ilRunianis qvabulSi. wyalsacavi Seqmnilia oTxi kaS-

xliT, romelTagan 2 miwisaa da 2 _ betonis. 

nax. 1. Tbilisis wyalsacavis gaxsnis ceremoniali 

wyalsacavis mTliani moculobaa 308 mln m3, sasargeblo ki _ 155 mln m3. wyal-

sacavs wyali miewodeba sionis wyalsacaviT daregulirebuli md. ioridan zemo 

samgoris sarwyavi sistemis magistraluri arxiT paldos saTave nagebobis meSveobiT. 

arxis sigrZe 43 km-ia, maqsimaluri gamtarunarianoba ki 12,0 m3/wm-Si. zemo samgoris 

sarwyavi sistemis zemo magistraluri arxiT wyali miewodeba qvemo qarTlis re-

gionis 15 aTas ha sasoflo-sameurneo savarguls da masze mowyobil sam (sacxenisis, 

martyofisa da TeTrixevis) hess, romelTa dadgmuli simZlavrea, Sesabamisad, 14.0, 
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3,8 da 13.6 megvt. 9,0 megvt dadgmuli simZlavris mqone hesi mowyobilia sionis wyal-

sacavTanac. 

Tbilisis zRvidan zemo samgoris sarwyavi sistemis qvemo magistraluri arxiT 

sarwyavi wyali miewodeba qvemo qarTlis regions (21 aTas ha-ze) 
 

ZiriTadi nawili 

gasuli saukunis 80-ian wlebSi mwyobrSi Cadga Jinvalis hidroteqnikuri kom-

pleqsi, romlis proeqtis Tanaxmad Jinvalis wyalsacavidan 15 m3/wm raodenobis wya-

li unda mieRo Tbilisis zRvas, saidanac 5 m3/wm unda gamoeyenebina `wyalkanals~  

q. Tbilisis wyalmomaragebisTvis, xolo 9 m3/wm _ irigaciisaTvis. aseT pirobebSi 

Tavisufldeboda md. ioris Camonadeni, romlis gamoyeneba gaTvaliswinebuli iyo 

qvemo ioris miwebis mosarwyavad azebaijanis sazRvramde. samwuxarod, Jinvalis 

wyalsatari gvirabi aSenda garkveuli xarvezebiT, ris gamoc nacvlad 15 m3/wm-isa 

igi forsirebulad atarebs mxolod 10_12 m3/wm wyals. wylis aRniSnuli raodenoba 

ar aris sakmarisi q. Tbilisis gazrdili mosaxleobis 24 sT-iani wyalmomaragebis-

Tvis, amitom GWP-s wylis damatebiTi raodenoba miaqvs irigaciuli moculobidan. 

gasuli saukunis 90-ian wlebSi gvalvebis Sedegad mdinareebSi mkveTrad daiwia 

wylis doneebma da, Sesabamisad, Tbilisis wyalsacavSic. amis gamo maSindeli ̀ wyal-

kanali~ iZulebuli gaxda dabal niSnulebze daemontaJebina Tavisi satumbi sadgu-

rebi, raTa wylis aReba SesZleboda Tbilisis zRvis dabali niSnulebidan. sam-

wuxarod, aRniSnuli satumbi sadgurebi dResac imave niSnulebzea da ar iZleva 

wyalsacavis normaluri Setborvis donemde Sevsebis saSualebas.  

 aRsaniSnavia, rom Tbilisis zRvas (wyalsacavs), iseve rogorc yvela wyalsa-

tevs, saqarTvelos kanonmdeblobis moTxovniT unda gaaCndes wyaldacviTi zoli, 

romlis sigane aiTvleba wyalsacavis normaluri Setborvis donidan 300 m-is man-

Zilze. Tbilisis wyalsacavs, romelic warmoadgens q. Tbilisis ramdenime didi 

raionis wyalmomaragebis wyaros, ara aqvs dadgenili da Semofargluli sanitari-

uli dacvis zonebi, rac aucilebelia wyalmomaragebis wyaros arsebobis SemTxve-

vaSi. 

 

nax. 2. Tbilisis zRva 
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 bolo wlebSi Tbilisis wyalsacavSi mkveTrad imata wyalmcenareebis raode-

nobam, rac gamowveulia mis garSemo arsebuli sacxovrebeli saxlebisa da yofili 

sanatoriumebis teritoriidan gauwmendavi sakanalizacio wylebis CadinebiT. aRniS-

nul wylebs didi raodenobiT Caaqvs wyalsacavSi azotisa da fosforis naerTebi, 

rac xels uwyobs wyalmcenareebis intensiur gavrcelebas. garda aRniSnulisa, Tbi-

lisis zRvis mimdebared mowyobilia kerZo sasaflao da iqidan gaJonili wylebi 

gruntis wylebis meSveobiT xvdeba wyalsacavSi. 

 

 

nax. 3. Tbilisis wyalsacavis patara zRvaSi mimdinare sareabilitacio samuSaoebi 

 aRsaniSnavia, rom sasmeli wylis momaragebis mizniT wylis aRebis SemTxvevaSi 

Ria wyalsatevidan aucilebelia sanitariuli zonebis (I, II da III zonebis) dadgena 

da maTi SemosazRvra, rasac Tbilisi wyalsacavis SemTxvevaSi yuradReba ar eqceva. 

asevea wyaldacviT zolebSi, sadac msgavsi problemebia. yovelive es iwvevs wylis 

xarisxis gauaresebas. 

  
 
daskvna 

zemoaRniSnulidan gamomdinare, mniSvnelovani da saswrafod mosagvarebelia 

Tbilisis wyalsacavis filtratebidan wylis gaJonvis problema. aRsaniSnavia, rom 

Tbilisi-rusTavis regionaluri wyalgamwmendi nageboba, romelsac eqspluatacias 

uwevs GWP, dReisaTvis arasrulfasovnad muSaobs da ver xerxdeba sruli biolo-

giuri gawmenda, ris gamoc Tbilisisa da rusTavis gauwmendavi sakanalizacio wyle-

bi Caedineba md. mtkvarSi da iwvevs mis dabinZurebas. 
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ECOLOGY 
 

TBILISI SEA AND REGIONAL TREATMENT PLANTS 

M. Chaladze, L. Lobzhanidze, O. Tkemaladze, T. Chkhatarashvili, G. Chaladze 

(Georgian Technical University) 
 

Resume. The paper discusses St. The issue of preserving the water supply source of the population of 
Tbilisi and the ecology of the nearest recreation area to the city - Tbilisi reservoir, which deserves special 
attention and timely consideration in order to exclude water pollution, the spread of algae and the danger of its 
transformation into a swamp as a result of the further intensification of the eutrophic process of the reservoir. 
Processes occurring in the depths of the reservoir are discussed and described. 

 

 Keywords: eutrophic process of the reservoir; irrigation purpose; recreation area. 
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energetika 

 

 

saqarTvelos energetikaSi arsebuli mdgomareoba 

miron fircxelani  

(saqarTvelos mecnierebaTa erovnuli akademiis mTis problemaTa Semswavleli 

komisia) 
 

reziume: cnobili faqtia, rom qveynis damoukideblobis xarisxi dakavSirebulia 

sxvadasxva dargis da maT Soris iseTi strategiuli dargis damoukideblobaze, ro-

goric energetikaa. Tu qveynis energetikuli damokidebuleba sxva qveynis an moqala-

qeebis sakuTrebis mimarT 30 %-ze metia, maSin misi usafrTxoebis risk-faqtori sakmaod 

maRalia da unda daeqvemdebaros saswrafo gamosworebas [1].  

aRsaniSnavia, rom rogorc generaciis, aseve gamanawilebeli qselebis (garda ses-

is sakuTrebisa) 95 %-ze meti kerZo (maT Soris ucxoelebis) sakuTrebaSia, rac qveynis 

usafrTxoebis uzrunvelyofis TvalsazrisiT, danaSaulis tolfasia.  

jer kidev gasuli saukunis 90-ian wlebSi Sesabamisma saxelmwifo struqturebma 

ugulebelyo konstituciis me-3 muxlis moTxovna strategiuli dargebis gasxvisebis 

Sesaxeb da xeli Seuwyo energetikuli simZlavreebis gasxvisebas, ris Sedegadac eleq-

troenergiis deficiti ara Tu Semcirda saqarTveloSi, aramed, piriqiT, kidev ufro 

gaizarda.  

energetikaSi arsebuli mdgomareobis Seswavlisa da Catarebuli mecnieruli 

kvlevebis Sedegad miRebuli daskvnebis safuZvelze xarvezebis aRmofxvris mizniT Se-

muSavebul iqna saTanado rekomendaciebi, romelTa Sesruleba Sesabamisi struqrurebis 

mier rac SeiZleba droulad unda ganxorcieldes. 
 

sakvanZo sityvebi: axali simZlavreebi; gamomuSaveba; eleqtrosadgurebi; energe-

tika, mcire hesebi; simZlavre; usafrTxoeba. 

 

Sesavali 

energetikaSi ganviTarebulma movlenebma cxadyo, rom dargis ganviTareba ume-

teswilad damokidebulia energetikosebisa da energetikuli organizaciebis urTi-

erTSeTanxmebiT muSaobaze, rac dargis strategiulobidan gamomdinare, saxelmwifo 

sakuTrebasTan aris dakavSirebuli.  

 martivi WeSmaritebaa, rom Tanamedrove cxovrebaSi adamianisaTvis sakvebisa da 

tansacmlis Semdeg, moxmarebis TvalsazrisiT, eleqtroenergia mesame adgils ikavebs. 

es faqti TiToeul energetikoss da energetikul organizacias did pasuxismgeblobas 

akisrebs. eleleqtroenergiis momxmarebeli imdenad momTxovni gaxda, rom Secdomebis 

patiebas dauSveblad miiCnevs.  

am mosazrebidan gamomdinare, upiratesoba eniWeba im sakiTxebs, romelTa gada-

wyveta aucilebeli da saSuri saqmea. cxadia, am mxriv mTavari yuradReba unda mieqces 

axali simZlavreebis aTvisebas, Warbi energiisa da satranzito saeqsporto maragebis 

Seqmnas, tarifebis Semcirebas, mosaxleobis CarTulobas, momavali energetikosebis 
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Rirseulad aRzrdas da dargSi momuSave profesionalebis saxelfaso ganakveTebis 

momatebas. 
 

ZiriTadi nawili 

sabWoTa sistemis dangrevis Semdeg 30 welze meti gavida. saqarTvelos eko-

nomika da, Sesabamisad, energetika araswori gadawyvetilebebis gamo imdenad CamorCa, 

rom warmatebamde jer kidev Zalian Sors varT. magaliTad, sabWoTa periodSi sa-

qarTvelos moxmareba 19 mlrd kvt/sT-s, xolo sakuTari gamomuSaveba 14 mlrd 

kvt/sT-s Seadgenda. 2023 wlis monacemebis mixedviT sakuTarma gamomuSavebam 13,9 

mlrd kvt/sT-s, xolo moxmarebam 15,7 mlrd kvt/sT-s miaRwia [2]. am periodisaTvis 

tranziti 3,1 mlrd kvt/sT iyo. saSualo Sewonili tarifis sidide – 15,9 TeTris 

farglebSi meryeobda. 2024 wlis monacemebis mixedviT, sakuTari gamomuSaveba 

saSualod 14 mlrd kvt/sT-mde, xolo moxmareba – 16 mlrd kvt-sT-mde gaizarda. 

deficitma saSualod 2 mlrd kvt/sT Seadgina. kargia, rom teqnologiur nawilSi 

220/500 kvt simZlavris qvesadgurebi da eleqtrogadamcemi satranzito xazebi aSenda, 

xolo, rac Seexeba saSualo da dabali Zabvis xazebs da qvesadgurebs, es nawili 

aSkarad CamorCeba, ris gamoc xSiria aragegmiuri gamorTvebi da avariebi, rac jamSi 

momxmareblebis samarTlian ukmayofilebas iwvevs.  

gamanawilebeli kompaniebis qselebTan aris dakavSirebuli am bolo wlebSi 

gavrcelebuli bitkoinebis Tema.  
saqarTvelos energetikaSi erT-erT mtkivneul sakiTxad kvlav rCeba mavanTa 

mier, gasuli saukunis 90-iani wlebidan moyolebuli, konstituciis me-3 muxlis 

darRveviT gasxvisebuli generaciis sadgurebis, qvesadgurebisa da eleqtrogadam-

cemi xazebis bedi. aqedan gamomdinare, xangrZlivi kvlevisas swored aseT sakiTxebze 

iqna mTavari yuradReba gamaxvilebuli; maT Sorisaa sistemaSi arsebuli eleqtro-

energiis deficitis problema, romlis aRmosafxvrelad aucilebelia: 

1. swori (xelSemwyobi) organizaciuli RonisZiebebis gatareba, rac iTvalis-

winebs enguris xeobaSi mcire da saSualo simZlavris hesebis aSenebas. amis safu-

Zvelze yovelwliurad SesaZlebeli iqneba saSualod 100 megvt [3], xolo 3 weliwadSi 

_ 300 megvt, anu 300 000 kvt-is aTviseba, rac Tviurad 180 mln kvt/sT-s Seadgens, xolo 

sezonurobis gaTvaliswinebiT, wliurad 1 mlrd kvt/sT-ia. Tu 1 kvt/sT-is saSualo 

sarealizacio fasi 6 centi iqneba (rac dRevandel fasebs Seesabameba), gamodis, rom 

wliuri Semosavali saSualod ^60 mln aSS dolars miaRwevs. saqarTveloSi md. 

enguris xeobis msgavsi sul mcire 10 xeoba mainc aris, sadac mcire da saSualo 

simZlavris hesebis mSenebloba SeiZleba ganxorcieldes. aseT SemTxvevaSi qveynis 

energetikuli simZlavre 10 mlrd kvt/sT-iT gaizrdeba, xolo Tu fulad erTeulSi 

gadaviyvanT saSualod 600 mln aSS dolari iqneba. ra Tqma unda, STambeWdavi cifrebia 

(cnobisaTvis, statistikuri monacemebiT, saqarTveloSi arsebuli hidroresursis 

wliuri jamuri potenciuri simZlavre 15 aTasi megvt-is ekvivalenturia, xolo 

saSualo wliuri gamomuSaveba _ 50 mlrd kvt/sT-is) [2]. 

2. saqarTvelos bunebrivi (geografiuli) mdgomareobidan gamomdinare, SesaZ-

lebelia aratradiciuli (qaris da mzis) energiebis aTvisebac, winaswari gaTvlebiT, 

yovelwliurad SesaZlebelia jamuri 50 megvt simZlavris qaris eleqtrosadgurebis 

aSeneba. amis precendentia ukve arsebuli goris 20 megvt-iani qaris eleqtrosadguri. 

teqnikurad ukve Seswavlilia qaris eleqtrosadgurebis gamomuSaveba iaRlujas qed-
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ze (saSualod _ 40 megvt simZlavris), sabueTis mTaze (100 megvt), samgoris zeganze 

(40 megvt), gori-skras monakveTze (80 megvt), quTaisis zonaSi (90 megvt), romelTa 

jamuri simZlavre 370 megvt-ia. analogiurad, bunebrivi pirobebidan gamomdinare, 

SesaZlebelia saqarTvelos sxvadasxva kuTxeSi aSendes qaris da mzis eleqtrosad-

gurebi [4]. 
mzis yoveldRiuri efeqturi gamosxiveba saqarTveloSi sakmaod maRalia. zogan 

mzis sasargeblo naTebis wliuri xangrZlivoba 250-dan 300 dRemdea, rac weliwadSi 

1800_2300 sT-s Seadgens [5]. saerTo statistikuri monacemebiT, mzis energiis sruli 

wliuri potenciali 150 megvt-iT aris Sefasebuli. mzis energia gansakuTrebiT mar-

tivad gamosayenebelia wylis gamacxelebel sistemaSi, sadac saSualod SeiZleba 

40_50 ℃ temperaturis miReba. ra Tqma unda, mzis gardamqmnelebis gamoyenebis Sem-

TxvevaSi efeqti kidev ufro maRali iqneba. momavalSi (iq, sadac arqiteqtura amis 

saSualebas iZleva) sasurvelia yvela saxuravze damontaJdes mzis maakumulirebeli 

panelebi. marTalia, jerjerobiT maTi SeZena sakmaod Zviria, magram ekologiurad 

imdenad marTebulia, rom energetikis momavali am sistemis ganviTarebasac ekuTvnis. 

aRsaniSnavia, rom saqarTvelos teqnikuri universitetis Senobis saxuravze ukve 

daamontaJebulia da muSaobs saSualod 200 kvtsT simZlavris mzis sadguri.  

3. eleqtroenergiis warmoebis erT-erT mTavar wyaros Tboenergetika warmo-

adgens, romelic myar sawvavze (naxSiri, qvanaxSiri), atomur energiaze, gazze da 

navTobproduqtebze muSaobs.  

miuxedavad imisa, rom Tboeleqtrosadgurebidan atmosferoSi aseulobiT tona 

mavne nivTierebebis gafrqveva xdeba, rac TavisTavad uaryofiTi movlenaa, maTi ugu-

lebelyofa jerjerobiT SeuZlebelia. piriqiT, hidroeleqtrosadgurebis sezonu-

robidan gamomdinare (gansakuTrebiT, zamTris periodSi), aucilebelia (garda arse-

bulisa) kidev axali TbosimZlavreebis aTviseba.  
saqarTveloSi arsebuli Tboeleqtrosadgurebi ZiriTadad Semotanil sawvavze 

muSaobs, rac, cxadia, gamomuSavebuli kilovatsaaTis Rirebulebas zrdis. albaT 

dadga dro, rom seriozuli kvleva Catardes saqarTveloSi arsebuli navTob-

produqtebis asaTviseblad. cnobilia, rom gasuli saukunis bolos da XX1 saukunis 

dasawyisSi ucxoeli eqspertebis mier Catarebuli kvlevebis Sedegad, araerTi 

perspeqtiuli adgili iqna SerCeuli, magram gaurkveveli mizezebis gamo procesi 

SeCerda [6]. dRes msoflio ganicdis „energetikul SimSils“. maT Soris saqarTvelo 

jerjerobiT deficitis pirobebSia, maSin rodesac yovelive zemoTqmulidan 

gamomdinare, saqarTvelos SeuZlia awarmoos ara marto sakuTari moxmarebisTvis 

aucilebeli eleqtroenergia, aramed STambeWdavi moculobiT ganaxorcielos eqs-

porti, rac saxelmwifo biujetisa da TiToeuli kerZo mesakuTris Semosavlis udi-

des wyaros unda warmoadgendes, miTumetes, rom dRis wesrigSi dgas Sav zRvaSi 
eleqtroenergiis gamtari magistraluri sakabelo xazis gayvanis sakiTxi,  

xSirad ismis kiTxva: ratom ar SeiZleba didwyalsacaviani hidroeleqtro-

sadgurebis mSenebloba? saqme isaa, rom, maT mSeneblobas, pirvel rigSi, didi kapi-

taldabandeba da organizeba sWirdeba, rac Cven qveyanas ar gaaCnia da, meorec, 

didwyalsacaviani hidroeleqtrosadgurebis mSenebloba mTis mdinareebzea SesaZle-

beli da dRevandel pirobebSi rTulia maTi usafrTxoebis dacva (omis SemTxvevaSi 

wyalsacavebi pirveli dartymis obieqtebi xdeba) da arc bunebrivi katastrofebia 

(miwisZvra, wyaldidoba) gamoricxuli. Tanac es procesi xSirad mosaxleobis gada-

saxlebasTanaa dakavSirebuli. miuxedavad amisa, am areuli msoflios pirobebSi 
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normebis dacviT eleqtrosadgurebis mSenebloba ar unda Sewydes. garda amisa, 

aucileblad gasaTvaliswinebelia ekologiuri normebis dacvac. winaaRmdeg 

SemTxvevaSi Cveni Qqveynis bunebasa da mosaxleobas SeiZleba didi ziani miadges.  
amJamad saqarTveloSi gvaqvs iseTi maRalkaSxliani eleqtrosadgurebi, rogo-

ricaa engurhesi, lajanurhesi, Jinvalhesi da sxv., romlebsac didi gafrTxileba da 

movla sWirdeba. miuxedavad energetikosTa araerTi moTxovnisa, saqarTvelos par-

laments dRemde ar miuRia kanoni hidroenergetikuli nagebobebis usafrTxoebis 

Sesaxeb (unda aRiniSnos, rom gasul wels am Temas seriozuli naSromi miuZRvna 

saqarTvelos teqnikuri universitetis reqtorma, akademikosma daviT gurgeniZem). am 

kanonis uqonlobidan gamomdinare, dReis mdgomareobiT, rogorc enguris, ise ara-

gvis xeobaSi (Jinvalis qveviT) da rionis xeobaSi (lajanuris qveviT), grZeldeba 

soflebisa da, SeiZleba iTqvas, qalaqis tipis dabebis mSenebloba. nebismieri am 

wyalsacavis avariis SemTxvevaSi, vin agebs im katastrofaze pasuxs, rac am 

ubedurebam SeiZleba gamoiwvios? damproeqtebeli, geologi, mSenebeli Tu kanon-

mdebeli? ase rom, Tu ar iqneba daculi usafrTxoebis normebi, romlebic kanon-

mdebobiT unda iyos gamagrebuli, daudevrobas SeiZleba ukiduresad uaryofiTi Se-

degebi mohyves.  

rac Seexeba mcire Tu saSualo simZlavris hesebis droulad mSeneblobas, erT-

erT Semaferxebel faqtorad teqnikur nawilSi iTvleba moZvelebuli eleqtro-

gadamcemi xazebis da qvesadgurebis arseboba. kargia, rom gvaqvs 220, 300 da 500 kv-

iani eleqtrogadamcemi (magistraluri) xazebi da qvesadgurebi, magram, roca saqme 

mcire da saSualo simZlavris hesebis mSeneblobaze midgeba, aucilebelia 35/110 kv-

iani ganaxlebuli qvesadgurebi da elgadamcemi xazebi (rac Cven ara gvaqvs). Maga-

liTad, dReis mdgomareobiT, md. enguris Senakadebze aTeulobiT mcire hesis mSe-

neblobaa dagegmili, maSin rodesac energoprojorjias daqvemdebarebaSi arsebuli 

Zveli (sabWoTa periodis zogan 35 da zogan 110 kvt-is gabaritebSi aSenebuli ele-

qttogadamcemi xazi, romelic, rogorc ityvian, suls Rafavs, datvirTvas ver uZ-

lebs.  

mosazreba imis Sesaxeb, rom eleqtrogadamcemi xazebis mSenebloba TviT hesebis 

mesakuTreebma daafinanson, jerjerobiT gaurkvevelia. kerZod, aseTi precendentis 

SemTxvevaSi hesebis mSeneblobis xarjebi kidev ufro izrdeba, rac damkveTisaTvis 

SeiZleba miuRebeli aRmoCndes, Tanac arc sakuTrebis forma da wesia garkveuli, 

radgan daudgenelia, rogor unda aisaxos yovelive es tarifSi. TiTqmis analogiuri 

mdgomareobaa sxva msxvili mdinareebis xeobebSic.  

mcire hesebis mSeneblobis erT-erT mniSvnelovan Semaferxebel mizezs war-

moadgens saqarTveloSi arsebuli bankebis kabaluri damokidebuleba sesxis amRebis 

mimarT. Tu sazRvargareTis bankebSi Tavis moqalaqeebze gacemuli sesxis marJa saS-

ualod 3 %-s ar aRemateba, saqarTveloSi es cifri 5-dan 30 %-mde SeiZleba iyos. 

Tanac samTavrobo moTxovnaa, rom hesis mSeneblobis SemTxvevaSi mSenebelma sim-

Zlavris Sesabamisad winswrebiT sakmaod didi Tanxa (saSualod Rirebulebis 30 %) 

unda dados bankSi, rac kidev erTi Semaferxebeli movlenaa. Tu damkveTma es yve-

laferi warmatebiT daZlia, win kidev araerTi seriozuli dabrkoleba elodeba 

(kerZod, mosaxleobasTan SeTanxmeba).  
zemoT CamoTvlili da mTel rig SemTxvevebSi xelovnurad Seqmnili barierebis 

Sedegad saqarTvelos energosistemas yovelwliuri normiT gaTvaliswinebuli sim-

Zlavreebis aTvisebaSi didi CamorCena aqvs, cxadia, deficitis pirobebSi tarifis 
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marJac izrdeba. tarifis zrdis erT-erTi mizezi dargis mier aRebuli didi sesxebi 

da araswori menejmenticaa [7].  

aRniSnuli uaryofiTi movlenebis garda, erT-erTi metad mtkivneuli sakiTxi 

axalgazrda inJiner-energetikosTa momzadebis problemaa. energetikis fakultetze 

codnis mimRebTa interesi imdenad dabalia, rom Tu droulad ar iqneba es problema 

gadaWrili, male, albaT, sazRvargareTidan mogviwevs yvelaze Zviri specialistebis 

Camoyvana. 
  

 
daskvna 

cxovreba win midis. qveyanas sul ufro meti eleqtroenergia sWirdeba. rac 

metia eleqtroenergiis deficiti, miT ufro maRalia tarifi da, Sesabamisad, sazo-

gadoebis ukmayofilebac. aqedan gamomdinare, saWiroa aRniSnuli faqtorebis anali-

zi da am analizis safuZvelze optimaluri rekomendaciebis SemuSaveba. saqarTvelos 

energetikosTa umravlesobis azriT aucileblad unda gatardes iseTi RonisZiebebi, 

rogoricaa: 

• energetikis saministros aRdgena da kvalificiuri kadrebiT dakompleqteba;  

• saxelmwifos mier mcire, saSualo da msxvilmasStabiani eleqtrosadgurebis, 

qvesadgurebisa da eleqtrogadamcemi xazebis mSeneblobis organizeba; 

• kanonmdeblobis safuZvelze qveynis ekonomikuri ganviTarebisa da usafrTxo-

ebis dacvis mizniT saxelmwifos mier gasxvisebuli energetikuli obieqtebis 

ukan dabruneba;  

• eleqtrosadgurebis zonaSi moxvedrili mosaxleobisTvis sakompensacio SeRa-

vaTebiT uzrunvelyofa (aqciebis gacema, ufaso eleqtroenergiis miwodeba, 

danakargebis anazRaureba da a.S.);  

• samarTlian sabazro principebze daqvemdebarebuli eleqtroenergiis yidva-

gayidvis politikis ganxorcieleba, raTa Tavidan iqnes acilebuli rogorc 

saxelmwifo, ise Cinovnikuri korufcia. 
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GURRENT SITUATION IN GEORGIA’S ENERGY SECTOR 

M. Pirtskhelani 

(Learned Secretary of the Commission for Studying Mountain Problems of the National Academy of 
Sciences of Georgia) 
 

Resume. It is a well-known fact that the degree of independence of a country depends on the 
independence of sectors. Among them, such a strategic sector as energy. In particular, if a country’s energy 
dependence on the property of another country or its citizens is more than 30 %, then its security risk factor is 
high and must be subject to urgent correction [1]. 

 In our case, more than 95 % of both the generation and distribution networks (excluding the property 
of the power plant) are privately owned (including foreigners), which is tantamount to a crime in terms of 
ensuring Georgia’s security.  

 Back in the 1990s, relevant state structures ignored the requirement of Article 3 of the Constitution 
regarding the alienation of strategic sectors and facilitated the alienation of energy capacities, as a result of 
which the electricity deficit, instead of decreasing, increased even more.How to eliminate the shortcomings in 
the energy sector and what measures should be taken to reduce them is the subject of this study. 

Based on the conclusions drawn from the study of the current state of the energy sector and the scientific 
research conducted, appropriate measures and recommendations have been developed to eliminate 
shortcomings, the implementation of which should be carried out by the relevant structures as soon as possible. 

 

 Keywords: capacity; energy; new capacities; power plants; production; safety, small hydropower 
plants. 
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metalurgia 

 

 

Semomglinav dganze milebis glinvis teqnologiuri procesis 

analizi da misi srulyofa 

slava mebonia, omar miqaZe, fridon mSvildaZe, giorgi SaorSaZe  

(r. dvalis manqanaTa meqanikis instituti, saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia milebis Semoglinvis teqnologiuri procesi da kvlevis 

safuZvelze dadgenilia, rom Semomglinavi dganis samarTulis Rero ganicdis cva-

lebadi mkumSavi Zalebis zemoqmedebas, raც uaryofiTad moqmedebs rogorc mis mdgra-
dobaze, ise deformaciis keraSi samarTulis mdgomareobis stabilurobaze.  

SemoTavazebulia milebis Semoglinvis axali teqnologiuri sqema, romelic mni-

Svnelovnad zrdis samarTulis Reros mdgradobas, amcirebs misi vibraciebis ampli-

tudas, ris Sedegadac matulobs milebis zomebis sizuste, zedapiris sisufTave da 

klebulobs teqnologiuri instrumentis xarji; amasTan, ufro srulyofili xdeba Se-

momglinavi dganis konstruqcia. 
 

sakvanZo sityvebi: mili; samarTuli; Semoglinva; Rero. 

 

Sesavali 

foladis milebis ZiriTadi maxasiaTeblebia maTi meqanikuri Tvisebebi, zedapi-

ris sisufTave da zomebis sizuste [1_3]. sizuste gansazRvravs milebis gamosadegobis 

vadas mrewvelobis iseT dargebSi, rogoricaa manqanaTmSenebloba, navTobis mopoveba-

gadamamuSaveba, energetika da a.S. cxlad naglini milebis zomebis sizustisa da Siga 

zedapiris xarisxis gaumjobesebis efeqturi xerxia samarTulze Semoglinvis opera-

cia, romelic xorcieldeba ganivxraxnuli glinvis milsaglin dganebze. Semomglinav 

dganebze milebis glinvis teqnologiuri procesis analizi da misi srulyofa dRes 

erT-erT aqtualur amocanad iTvleba. 
 

ZiriTadi nawili 

unakero cxlad naglini milebis warmoebis teqnologiuri sqema iTvaliswenebs 

or ZiriTad operacias: 

• masris miRebas mTliani ganivkveTis cilindruli namzadidan; 

• masridan milis miRebas sxvadasxva meTodiT (milis glinva avtomatdganian 

agregatze, piligrimul dganze, samglinian Semomglinav dganze da uwyvet 

dganze). 

orive es operacia damaxasiaTebelia unakero cxlad naglini milebis warmoebis 

nebismieri teqnologiuri procesisaTvis [4, 5]. garda ZiriTadi operaciebisa, unakero 
cxlad naglini milebis damzadebis dros sruldeba damxmare, anu gamosayvani ope-

raciebi, romlebic aucilebelia milebis sizustisa da zedapiris xarisxis amaR-

lebisaTvis.  
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1-ლ nax-ze warmodgenilia avtomatdganian agregatze milebis glinvis sqema, 

romelic moicavs Semdeg ZiriTad operaciebs: milnamzadis ganRruebas (3), milis 

glinvas (4) da damxmare gamosayvan operaciebs – milis Semoglinvas (5), milis daka-

librebas an reducirebas (6).  

glinvis teqnologiuri procesis dros milnamzadi ganicdis danawevrebas pres-

makratliT (1), ris Semdegac igi CaitvirTeba meToduri tipis rgolur RumelSi (2). 

Rumeli aris samzoniani (1 _ SeTbobis zona, 2 _ gaxurebis zona, 3 _ dayovnebis 

zona). Rumlidan gamosuli milebis temperaturaa 1150_1250 0C da damokidebulia 

foladis markaze. legirebuli foladis gaxurebis temperatura naklebia, xolo 

naxSirbadianisა – meti. gaxurebuli milnamzadi dacentrebis Semdeg gadadis gani-

vxraxnuli glinvis ganmaRruebel dganze (3), sadac namzadidan miiReba Rru sxeuli 

_ masra. masra miewodeba avtomatdgans (4), sadac ori an sami gatarebiT xdeba saSavo 

milis miReba. avtomatdgans aqvs ovaluri formis kalibri, ris gamoc pirveli ga-

tarebis Semdeg, milis ganivkveTis forma ar aris mrgvali; amitom jer saWiroa 

milis 90 0-iT Semobruneba sakuTari RerZis garSemo da Semdeg xelmeored glinva. 

momdevno operaciebia glinva Semomglinav manqanaze (5) da sakalibrebel dganze (6), 
romelic uzrunvelyofs milis kedlis sisqisa da diamtris Tanabrobas. 

  

nax. 1. avtomatdganian agregatze milebis glinvis sqema: 1 _ milnamzadis damtvreva:  

2 _ liTonis gaxureba rgolur RumelSi: 3 _ milnamzadis ganRrueba ganivxraxnuli 

glinvis dganze; 4 _ milis glinva avtomatdganze; 5 _ milis glinva Semomglinav dganze 

(riling-manqanaze); 6 _ milis dakalibreba sakalibrebel dganze; 7 _ liTonis gaciveba 

jaWviani macivriT 

mcire diametris mqone (57 mm-ze naklebi) mili miiReba mareducirebel dganze. 

Semdeg mili gadadis Sleper-macivarSi (7), sadac oTaxis temperaturamde civdeba da 

gadaecema sasworebel gorgolaWian manqanebs, romlebzec xdeba milis RerZis gaswo-

reba. gasworebuli mili ki xvdeba civad mopirkeTebis ganyofilebaSi [6, 7]. 

aucilebelia avtomatdganian agregatebze Semomglinavi dganebis (riling-man-

qanebis) gamoyeneba. avtomatdganze miRebuli milisaTvis damaxasiaTebelia avtomat-

dganis uZravi samarTulis zemoqmrdebiT Siga zedapirze grZivi nakawrebis gaCena.Aam 

nakawrebis aRmofxvra xdeba milis Semomglinav dganebze (riling-manqanebze) damuSa-

vebiT, rac gulisxmobs samarTulze milis ganivxraxnul Semoglinvas (nax. 2).  
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nax. 2. milis glinva Semomglinav dganze: 1 _ glinebi;  

2 _ samarTuli; 3 _ samarTulis Rero  

Semomglinav dganze deformaciis dros milis kedlis sisqe mcirdeba 0,1_1,0 mm-

iT, ris gamoc milebis (gansakuTrebiT Txelkedliani milebis) sizuste mniSvnelov-

nad matulobs nairsisqianobis Semcirebis xarjze. praqtikuli da eqsperimentuli 

monacemebis safuZvelze dadgenilia, rom milebis nairsisqianobis Semcireba Semo-

glinvis dros miT ufro SesamCneviania, rac ufro metia milis sawyisi nairsis-

qianoba da deformacia Semomglinav dganze [8]. 

nairsisqianobis SemcirebisaTvis Semomglinav dganze Ddidi mniSvneloba aqvs 

samarTulis swor mdgomareobas deformaciis keraSi. cxadia, samarTulis mdgoma-

reoba deformacis keraSi misi grZiv-ganivi rxevebis dros ar aris stabiluri samar-

Tulis Reros gaRunvis gamo, rac gamowveulia milis mxridan moqmedi cvalebadi 

RerZuli ZaliT. zusti geometriuli zomebis mqone xarisxiani milebis miReba Ziri-

Tadad ganpirobebulia Reros grZiv-ganivi rxevebis intensiurobiT da mdgradoboT. 

milebis Semoglinvis amJamad arsebuli sqemis mixedviT samarTuli dgas Reros 

wina nawilSi, xolo misi ukana daboloeba Camagrebulia moZrav sayrdenSi, romelic 

dafiqsirebulia maregulirebeli meqanizmiT. Semoglinvis dros Rero ganicdis cva-

lebadi mkumSavi Zalebis did zemoqmedebas, rac iwvevs misi mdgradobis dakargvas, 

samarTulis mdgomareobis arastabilurobas deformaciis keraSi da, aqedan gamomdi-

nare, mTel rig uaryofiT Sedegebs [9, 10].  

mkumSavi Zalebis mniSvneloba damokidebulia iseT faqtorebze, rogoricaa li-

Tonis RerZuli sriali samarTulze, milis temperaturis araTanabroba, glinebis 

siCqare, liTonis meqanikuri Tvisebebis araerTgvarovneba da sxv. gamokvlevebiT [11, 

12] dadgenilia, rom Reroebis mdgradoba damokidebulia RerZuli Zalebis cvlile-

bis xasiaTze. Tu RerZuli datvirTva mdovred icvleba, sistema dinamikurad mdgrad 

mdgomareobaSia, xolo roca RerZuli datvirTva mkveTrad icvleba, maSin sistema 

aramdgradi xdeba, rac iwvevs procesis normaluri msvlelobis Seferxebas.  

Semomglinavi dganis Reroebis mdgradobis miaxloebiTi SefasebisaTvis SeiZ-

leba vivaraudoT, rom RerZuli datvirTva samarTulze Semoglinvis procesSi ar 

icvleba. aseT SemTxvevaSi eileris kritikuli Zalis formulidan 𝑃𝑃𝑘𝑘 = 𝜋𝜋2𝐸𝐸𝐸𝐸
(𝜇𝜇𝜇𝜇)2

 SeiZleba 

miRebul iqnes Reros sigrZe, romelic mocemuli RerZuli Zalis pirobebSi uzrun-

velyofs mis statikur mdgradobas, e.i.  

𝑙𝑙 = �
𝜋𝜋2𝐸𝐸𝐸𝐸
𝜇𝜇𝑃𝑃𝑘𝑘

, 
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sadac 𝐸𝐸 aris Reros masalis drekadobis moduli; 

𝐼𝐼 − Reros ganivi kveTis inerciis momenti; 
𝑃𝑃𝑘𝑘 −kritikuli Zala; 

𝜇𝜇 −Reros sigrZis dayvanis koeficienti. 
magaliTisaTvis SeiZleba ganvixiloT rusTavis metalurgiuli qarxnis mil-

saglin agregat 140-is Semomglinavi dganis Rero, romlis parametrebia: 𝐸𝐸 = 2,1 ⋅ 105 
mpa, 𝐼𝐼 = 124sm4 = 124x10-8 m4. 

Reros sigrZis dayvanis koeficientis mniSvneloba damokidebulia Reros Cama-

grebis saxeobaze da ganisazRvreba saangariSo sqemiT [13]. Reroebis saangariSo sqe-

mebi mocemulia me-3 nax-ze.  

 

Nnax. 3. Reroebs saangariSo sqemebi 

am naxazidan Cans, rom Reros erTi bolo Camagrebulia, rac Seesabameba mis 

dayenebas Semomglinavi dganis moZrav sayrdenSi. sqema „a“ asaxavs SemTxvevas, rode-
sac Reros wina daboloeba samarTulTan erTad Tavisuflad devs sibrtyeSi glinebs 

Soris da Seesabameba dganis sawyis mdgomareobas. sqema „b“ gamoiyeneba liTonis 

Setacebis momentisaTvis, anu glinvis procesis damyarebamde. sqema „g“ asaxavs glin-

vis damyarebul process. CamoTvlili sqemebisaTvis ,µ Sesabamisad, aris 2,0; 0,67; 0,5. 

vinaidan ganvixilavT glinvis damyarebul process, koeficienti .5,0=µ  

Semomglinavi dgan 140-is Reros parametrebis mniSvnelobebisa da RerZuli Za-

lis 150=Q kn [14] Seyvanis Semdeg (eileris Zalis nacvlad Segvyavs eqsperimentiT 

miRebuli maqsimaluri RerZuli Zala dgan 140-ze satumb-sakompresoro milebis 

glinvisaTvis) zemoT warmodgenili formulis saSualebiT miiReba Reros sigrZe, 

romlis drosac uzrunvelyofili iqneba statikuri mdgradoba:  

𝑙𝑙 = �3,142⋅2,1⋅105⋅106⋅124⋅10−8

0,5⋅15000
= �2604⋅103

7500
= 18,63m. 

Reros sigrZis miRebuli mniSvneloba optimaluria statikuri mdgradobis 

TvalsazrisiT, magram sakmarisi ar aris dinamikuri mdgradobisaTvis.Aaq gadamwyveti 

rili ekuTvnis RerZuli Zalebis cvlilebis xasiaTs glinvis mTeli ciklis gan-

mavlobaSi. Reros brunvis saWiroeba kidev ufro auaresebs misi da masTan SeuR-

lebuli detalebis muSaobis dinamikur reJims, rac xSirad Reroebis damtvrevis 

mizezi xdeba. Reros gamocvla ki sakmaod Sromatevadi da xangrZlivi procesia, 

iwvevs mowyobilobis mocdenas da sagrZnoblad amcirebs dganis gamoyenebis koe-

ficients da, Sesabamisad, milsaglini agregatis mwarmoeblurobas. garda amisa, Zvi-

rad Rirebuli legirebuli foladebisagan damzadebuli Reroebis damtvreva zrdis 

ekonomikur danaxarjebss da aqveiTebs milsaglini agregatis muSaobis efeqtianobas.  
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ase rom, Semomglinavi dganis samarTulis Reroebis arasakmarisi mdgradoba, maTi 

rxevebi da vibraciebi, rac damaxasiaTebelia milebis Semoglinvis arsebuli teqno-

logiuri procesisaTvis, moiTxovs Reroebis mdgradobis amaRlebas da amisaTvis 

saWiro teqnikuri RonisZiebebis gatarebas. qvemoT SemoTavazebulia aRniSnuli amo-

canis gadawyvetis erT-erTi varianti.  

cxadia, rom Reroebis mdgradobis amaRleba da vibraciebis amplitudis Sem-

cireba SesaZlebelia maSin, roca Rero muSaobis dros ganicdis gaWimvas. am statiis 

avtorebis mier SemuSavebulia milebis Semomglinis axali teqnologiuri sqema, ro-

melic iTvaliswinebs RerZuli Zalis mier Reros ara kumSvas, aramed gaWimvas. sqema 

warmodgenilia me-4 nax-ze. 

 

nax. 4. Mmilebis Semoglinvis axali teqnologiuri sqema 

am sqemidan Cans, rom samarTuli (1) dayenebulia Reroze (2) da aqvs Tavisufali 

brunvis SesaZlebloba. Reros boloze gakeTebulia cilindruli gamonaCarxi, rom-

liTac is dafiqsirebulia sayrdenSi (3). sayrdens aqvs satacebi (4 da 5), rolebic 

moqmedebaSi mohyavs membranul pnevmocilindrebs (6 da 7). Reros saSualo nawili 

moTavsebulia mimmarTveli mowyobilobis sayrden gorgolaWebze (8) da miWerilia 

maTTan damwnevi gorgolaWiT (9). es mowyobiloba gankuTvnilia Reros dabrkolebis 

gareSe Seyvanisa da milSi gatarebisaTvis. mimmarTveli mowyobilobis damwnevi gor-

golaWis aweva da daweva xdeba pnevmocilindris (10) meSveobiT. Aam mowyobilobis 

sayrden gorgolaWebs aqvs sakuTari amZravi, rac saWiroa Reros gadaadgilebi-

saTvis. Semomglinavi dganis muSa ujris Semdeg dayenebulia mimRebi Rari (11), ro-

melSic dgas asawevi gorgolaWebi (12). 

aaRniSnuli sqemis mixedviT Mmilis Semoglinvis procesi Semdegnairad mimdi-

nareobs: Semomglinavi dganis wina magidaze avtomatdganidan milis Semosvlis Sem-

deg CairTveba mimmarTveli mowyobilobis pnevmocilindri (10) da damwnevi gorgo-

laWi (9) miaWers Reros (2) sayrden gorgolaWebs (8), romelTa moqmedebiT Rero gadis 

milis SigniT da gadaadgildeba sayrdenis (3) mimarTulebiT. rodesac Reros wina 

nawili miaRwevs sayrdens, am ukanasqnelis satacebi (4 da 5) afiqsirebs Reros, xolo 

samarTuli aRmoCndeba deformaciis keraSi muSa mdgomareobaSi. amis Semdeg mili 

rolgangis meSveobiT miewodeba Semomglinavi dganis muSa ujras. winaswar pnevmo-

cilindri (10) awevs damwnev gorgolaWs (9) da aTavisuflebs gzas milis gadaadgi-

lebisaTvis muSa ujrisken. muSa ujraSi Ggaglinuli mili aRmoCndeba ukana magidis 

mimReb RarSi (11) da asawevi gorgolaWebis (12) meSveobiT gadis Semomglinavi dga-

nidan. am procesis Semdeg kvlav eSveba damwnevi gorgolaWi (9) da miaWers Reros (2) 

sayrden gorgolaWebs (8). maSinve irTveba membranuli pnevmocilindrebi (6 da 7), 
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aTavisuflebs Reros (2), romelic gadis ukana mdgomareobaSi da Tavisufldeba 

adgili dganis wina magidaze momdevno milisaTvis. am milis Semoglinvis procesi 

mimdinareobs analogiurad. 

milebis Semoglinvis axali sqema mniSvnelovnad zrdis Semomglinavi dganis 

mwarmoeblurobas, saimedoobas da ekonomiukrobas. 

  
 
daskvna 

amrigad, Semomglinav dganze milebis glinvis teqnologiuri procesis ganxil-

vis safuZvelze dadgenilia, rom Semoglinvis dros Rero ganicdis cvalebadi mkum-

Savi Zalebis did zemoqmedebas, rac iwvevs mis mier mdgradobis kargvas, samarTulis 

mdgomareobis arastabilurobas deformaciis keraSi da, aqedan gamomdinare, mTel 

rig uaryofiT Sedegebs.  

milebis Semoglinvis axali teqnologiuri sqema mniSvnelovnad zrdis samar-

Tulis Reros mdgradobas, amcirebs misi vibraciebis amplitudas, ris Sedegadac 

miiReba Semdegi dadebiTi efeqtebi: 

• imatebs milebis zomebis sizuste deformaciis keraSi samarTulis mdgomare-

obis arastabilurobas Semcirebis gamo;  

• naklebi xdeba teqnologiuri instrumentis (samarTulebis da Reroebis) xar-

ji; 

• martivdeba Semomglinavi dganis konstruqcia imis gamo, rom saWiro aRar aris 

Reros damcentreblebi; 

• axali sqemis gamoyeneba warmoebaSi iseTi milebis miRebis saSualebas iZleva, 

romlebsac gaaCnia maRali sizustis zomebi da zedapiris sisufTave. 
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METALLURGY 
 

ANALYSIS OF THE TECHNOLOGICAL PROCESS OF ROLLING TUBES ON A 
ROLLING MILL AND ITS IMPROVEMENT 

S. Mebonia, O. Mikadze, P. Mshvildadze, G. Shaorshadze 

(R. Dvali Institute of Machine Mechanics, Georgian Technical University) 
 

Resume. The technological process of tube rolling is discussed, on the basis of which it is determined 
that the mandrel rod of the rolling mill is affected by changing compressive forces, which negatively affects 
its stability and the stability of the mandrel position in the zone of deformation. A new technological scheme 
of tube rolling is proposed, which significantly increases the stability of the mandrel rod, reduces the amplitude 
of its vibrations, as a result of which the accuracy of the tube sizes increases, the cost of the technological tool 
becomes less, and the construction of the rolling mill becomes more complete. The new rolling scheme will 
allow us to get tubes with high dimensional accuracy and a clean surface. 

 

 Keywords: mandrel; rod; rolling; tube. 
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kvebis mrewveloba 

 

 

qvevris TeTri Rvinisa da WaWis aryis warmoebis kompleqsuri 

teqnologiebi 

mariam lolaZe, nugzar baRaTuria, elene kalatoziSvili,  

genadi baRaTuria  

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 
 

reziume: qvevris Rvinis warmoebis imeruli xerxi kaxurisagan gansxvavebiT iT-

valiswinebs tkbilis daduRebas ara srul WaWaze, aramed mis mxolod nawilze – (5 %). 

am teqnologiis realizaciisas warmoiqmneba tkbili durdo, romelic gamouyenebeli 

rCeba da sagrZnoblad amcirebs warmoebis rentabelurobas. SemoTavazebulia yurZnis 

gadamuSavebis narCenebisagan axali produqtebis (antioqsidanturi ualkoholo sasme-

lebisa da puris naturaluri antioqsidanturi danamatis) miReba. tkbilis TviTnadeni 

fraqcia gamoiyeneba maRalxarisxovani Rvinis sawarmoeblad. aseve SesaZlebelia misi 

gamoyeneba konkurentunariani alkoholiani sasmelis (WaWis aryis) dasamzadeblad. 
 

sakvanZo sityvebi: distilati; kompleqsuri gadamuSaveba; qvevris Rvino; WaWa. 

 

Sesavali 

saqarTveloSi meRvineobis meoreuli nedleulis resursebis utilizaciis prob-

lema ukiduresad mwvave sakiTxia da dRemde ar aris gadawyvetili. Aamas emateba iseTi 

problemebic, rogoric SeiZleba iyos yurZnis dabali mosavlianoba, Rvinisa da 

alkoholiani sasmelebis dabali konkurenturanianoba msoflio bazarze, garemos 

dabinZureba warmoebis narCenebiT da sxv.  

winamdebare statiis mizania imeruli xerxiT yurZnis gadamuSavebis kompleqsuri, 

unarCeno teqnologiebis gamokvleva erTeuli nedleulisagan miRebuli produqciis 

asortimentis gafarToebisa da warmoebis rentabelurobis gazrdis mizniT.  

sakvebi mcenareuli nedleuli, rogorc wesi (garda miznobrivi pro-duqtisa), 

Seicavs mTel rig naturalur biologiurad aqtiur komponentebs, romlebic rCeba 

warmoebis narCenebSi da SeiZleba gamowvlilul da gamoyenebul iqnes Tavisi pir-

dapiri, cnobili mimarTulebiT. am narCenebis gamoyeneba SeiZleba agreTve meoreuli 

nedleulis saxiT sxvadasxva saxis produqtebisa da naturaluri sakvebi danamatebis 

(magaliTad, naturaluri aromatizatorebis, saRebavebis, funqcionaluri daniSnule-

bis ualkoholo sasmelebisa da a.S.) misaRebad. 
 

ZiriTadi nawili 

eqsperimentuli nawili. cnobilia, rom saukeTeso xarisxis Rvino miiReba yur-

Znis tkbilis TviTnadeni fraqciis gamoyenebisas. 1-l cxrilSi warmodgenilia rqa-

wiTelis jiSis yurZnis TviTnadeni da nawnexi fraqciebis qimiuri Sedgenilobebi. 

am monacemebis analizi cxadyofs, rom nawnexi fraqciebi gamdidrebulia fenoluri 

naerTebiT, 
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cxrili 1 
yurZnis gadamuSavebisas miRebuli TviTnadeni da nawnexi  

fraqciebis qimiuri Sedgenilobebi 

maCvenebeli TviTnadeni 
fraqcia 

I nawnexi 
fraqciis  

II nawnexi 
fraqciis  

III nawnexi 
fraqciis  

Brix 22, 2 22,4 23,9 22,0 
titruli mJavianoba (g/l) 4,4 3,89 3,9 4.1 
fenolebis Semcveloba (mg/l) 400,0 720 1100 2200 
myari Sewonili nawilakebi 
(g/l) 

44,0 22,7 29,0 24,8 

 
amitom mizanSewonilia aRniSnuli fraqciebis gamoyeneba antioqsidanturi ualko-

holo sasmelebis misaRebad. am SemTxvevaSi Rvinis misaRebad gamoiyeneba mxolod 

TviTnadeni tkbili (cxrili 2), rac mniSvnelovnad gaaumjobesebs Rvinis xarisxs. 

 
cxrili 2 

rqawiTelis jiSis yurZnis tkbilis TviTnadeni fraqciis qimiuri Sedgeniloba 

№ 
gamosacdeli maCveneblis 
dasaxeleba da erTeulebi 

 

faqtobrivi 
monacemebi  gamocdis meTodebi  

1. eTilis spirtis moc. wili, % 0 gost 13191-73 

2 Saqris masuri koncentracia, g/dm3 245.95 gost 13192-73 

3 
titruli mJavebis masuri 
koncentracia Rvinis mJavaze 
gadaangariSebiT, g/dm3  

4.25 gost 14252-73 

4 
aqroladi mJavebis masuri 
koncentracia ZmarmJavaze 
gadaangariSebiT, g/dm3 

0.13 gost 13193-73 

5 

gogirdovani mJavas masuri 

koncentracia, mg/dm3 : 
Tavisufali 
saerTo 

 
 

21.76 
92.16 

gost 14351-73 

6 fardobiTi simkvrive, d2020 1.1081 gost 14136-75 

7 rkinis masuri koncentracia, mg/dm3 1.02 gost 13195-73 

8 spilenZis masuri koncentacia, mg/dm3 0.22 gost 30178-96 
9 TuTiis masuri koncentracia, mg/dm3  0.44 gost 30178-96 

10 

toqsikuri elementebi, mg/dm3 

tyvia 
dariSxani  
kadmiumi 
vercxliswyali 

 
0.01 

არ აღმოჩნდა 
0.01 

არ აღმოჩნდა 

gost 30178-96 
gost 26930-86 
gost 30178-96 
gost 26927-86 

11 tanini, % 0.029 gost 19885-74 

 
qvevris Rvinis dayenebis tradiciuli kaxuri teqnologia gulisxmobs yurZnis 

klertgaclili durdos qvevrSi daduRebas da daduRebuli durdos qvevrSive Sem-

dgom davargebas 4_6 Tvis ganmavlobaSi.  
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rogorc 1-li nax-is monacemebidan Cans, saukeTeso xarisxis TeTri Rvino tkbilis 
srul WaWaze daduRebiT (kaxuri xerxi) ki ar miiReba, aramed _ mxolod 5_6 % WaWaze 

daduRebis Sedegad. aseTi Rvinis qimiuri Sedgeniloba mocemulia me-3 cxrilSi. 

 
nax. 1. Rvinis distilatisa (a) da Rvinis (b) sadegustacio Sefasebis (xarisxis) 

cvlilebebi durdos qvevrSi davargebis xangrZlivobaze damokidebulebiT: 1 – 

imeruli tipis Rvino (tkbilis daduReba da Semdgomi davargeba 5 % WaWaze) da Sesabamisi 

distilati; 2 – evropuli tipis Rvino (yurZnis tkbilis daduReba da Semdgomi davargeba 

qvevrSi WaWis gareSe) da Sesabamisi distilati; 3 – kaxuri tipis Rvino (tkbilis daduReba 

da Semdgomi davargeba srul WaWaze) da Sesabamisi distilati 

cxrili 3 

qvevrSi 4 Tvis ganmavlobaSi davargebuli imeruli tipis Rvinis qimiuri 

Sedgeniloba 

 
  
 

 

  

 

№ gamosacdeli maCveneblis 
dasaxeleba da erTeulebi 

sawyisi Rvino 
 
 
 
 
 

davargebuli 
Rvino 

 
  
 
 
 

  

 

 
 

 

1 eTilis spiriti, moc.%  12,1 12,1 

2 titruli mJavebi, g/dm3 5,600 5,950 

3 aqroladi mJavebi, g/dm3  0,875 0,840 
4 Rvinis mJava, g/l 3,15 2,70 
5 aldehidebi, mg/l 26,40 10,56 

6 acetalebi, mg/l 14,16 9,44 

7 fardobiTi simkvrive, d2020 0,9939 0,9930 

8 aqroladi eTerebi, mg/l 79,2 115,2 

9 tanini, g/l 0,99 0,84 

10 saerTo eqstraqti, g/dm3  18,31 18,10 

11 glukoza, g/l 0,819 0,819 

12 saerTo azoti, mg/l 226,2 219,3 

13 cilis azoti, mg/l 18,3 18,0 
14 ph 3,25 3,28 

15 acetaldehidi, mg/l 13,5 10,3 

16 eTilacetati, mg/l 196,0 153,0 
17 meTilis spirti, mg/l 117,2 90,1 
18 n - propilis spirti, mg/l 25,5 23,2 
19 izobuTilis spirti, mg/l 71,7 63,9 
20 izoamilis spirti, mg/l 268,6 200,0 
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imeruli tipis Rvinis warmoebisas tkbilis TviTnaden fraqciaSi dasamateb-

lad gamoiyeneba tkbili WaWis mxolod 5 % (nax. 2), xolo misi ZiriTadi nawili ar 

gamoiyeneba, rac mniSvnelovnad amcirebs warmoebis rentabelurobas.  

 
 nax. 2. TeTri jiSis yurZnebis kompleqsuri gadamuSavebis  

teqnologiuri procesis sqema 

qvemoT ganvixilavT Cven mier SemuSavebuli imeruli tipis Rvinoebis kompleq-

suri gadamuSavebis teqnologias, romlis mixedviT klertgaclili tkbili durdo 

miemarTeba sawretSi, saidanac gamosul TviTnaden fraqcias emateba tkbili masis 

5_6 %-is odenobis WaWa. daduRebuli Rvinomasala Sesabamisi damuSavebis Semdg [1] 

gamoiyeneba imeruli tipis Rvinis misaRebad.  

TviTnadeni fraqciis moSorebis Semdeg darCenili sveli tkbili durdo mie-

marTeba wnexSi, xolo iqedan gamownexili wvenis nawnexi fraqcia grovdeba Semkreb-

Si, sadac mas emateba yurZnis cximgaclili wipwa, romlis eqstrahirebis Sedegad 

yurZnis wvenis nawnexi fraqcia mdidrdeba wipwis fenoluri naerTebiT. fenoluri 

naerTebiT gamdidrebuli yurZnis wveni SeiZleba gamoyebul iqnes antioqsidanturi 

sasmelis – greipantis misaRebad. am axali produqtis gamoyeneba aseve SeiZleba 

puris naturaluri danamatis saxiT. 

gamownexili tkbili WaWiT aseve SeiZleba funqciuri daniSnulebis antioqsi-

danturi ualkoholo sasmelebis damzadeba. 

me-4 cxrilSi warmodgenilia rqawiTelisa da colikouris jiSis yurZnebis 

gamownexili WaWebis eqstraqtebis qimiuri Sedgenilobebi. eqstraqtebi miRebul iqna 

axlad gamownexili WaWis cxeli wyliT eqstraqciiT (eqstragentisa da myari fazis 

Tanafardoba Seadgens 0,7:1). miRebuli Sedegebis analizma cxadyo, rom WaWis wylis 

eqstraqtebi gamdidrebulia biologiurad aqtiuri nivTierebebiT da SeiZleba maTi 

gamoyeneba funqciuri daniSnelebis sasmelebis, naturaluri danamatebisa da sxva 

antioqsidanturi produqtebis misaRebad. 
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 cxrili 4 

WaWis eqstraqtebis qimiuri Sedgeniloba 

 
maCveneblis 
dasaxeleba 

nimuSis dasaxeleba 
rqawiTelis tkbili 
WaWis eqstraqtis 
TviTnadeni 
fraqcia 

rqawiTelis tkbili 
WaWis eqstraqtis 
nawnexi fraqcia 

colikouris tkbi- 
li WaWis eqstraq- 
tis TviTnadeni 
fraqcia 

Saqrianoba, % 6,55 5,89 6,0 
titruli mJavianoba, g/l 3,8 4,1 4,4 
Rvinis mJava, g/l 0,42 0,44 0,57 

pH 3,7 3,6 3,6 
tanini, g/l 4,9 6,0 4,1 
uSaqro eqstraqti, g/l 22,4 23,6 18,45 
nacari, g/l 4,4 4,2 3,58 
saerTo azoti, mg/l 140 234 168 

 

me-5 cxrilSi warmodgenilia WaWis eqstraqtze damzadebuli TeTri puris re-

ceptura da danamatis raodenoba, romelic gavlenas axdens puris xarisxze. feno-

luri naerTebiT gamdidrebuli WaWis eqstraqtis damateba gamoricxavs purSi xelov-

nuri, adamianis janmrTelobisaTvis mavne, danamatis gamoyenebis aucileblobas, rac 

ekologiurad sufTas xdis pirveli moTxovnilebis produqtebs – purs, sakonditro 

nawarms da sxv. 

cxrili 5 

ekologiurad sufTa puris damzadebis receptura 

 

puris xarisxze gavlenis momxdeni danamatis raodenobis maCveneblebi mocemu-

lia me-6 cxrilSi .  

cxrili 6  
 puris xarisxze gavlenis momxdeni danamatis maCveneblebi 

maCveneblebi sakontrolo, 
danamatis gareSe 

danamati, 
fqvilis masis 

10 % 

danamati, fqvi-
lis masis 15 % 

danamati, 
fqvilis 

masis 20 % 
tenianoba,% 40,1 41,1 40,8 40,5 

mJavianoba, grad 2,5    

forianoba 70 72 73 75 

organo- 
leptikuri 
Sefaseba 

forma s w o r i 
puris 
guli 

elastikuri, 
TeTri 

elastikuri, 
TeTri 

elastikuri, 
TeTri 

elastikuri, 
muqi iasamnis 
feri 

kanis 
feri 

oqrosferi Ria ruxi ruxi ruxi 

nedleulis dasaxeleba kontroli 
danamati, fqvilis 

masis 15 % 
danamati, fqvilis 

masis 20 % 

umaRlesi xarisxis xorblis 
purcxobis fqvili, kg 

100 100 100 

dapresili purcxobis safuvrebi, kg 1,0 1,0 1,0 

sufris marili, kg 1,3 1,3 1,3 

yurZnis eqstraqti, kg _ 15 20 

wyali, l 41 40,8 41 
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gemo da 
aromati 

mocemuli 
purisaTvis 
damaxasiaTebeli 
susti aromatiT 

yurZnis susti 
aromatiT 

yurZnis 
specifikuri 
sasiamovno 
aromatiT 

yurZnis spe-
cifikuri 
Zlieri sasi-
amovno 
aromatiT 

fenoluri naerTebi, 
mg/100 g 

22 311 350 400 

 
me-7 cxrilSi warmodgenilia TeTri yurZnis kompleqsuri gadamuSavebiT miRe-

buli Semosavlebi.  

 cxrili 7 
1 t TeTri jiSis yurZnis gadamuSavebiT miRebuli Semosavlebi 

 
 
teqnologia 

produqciis dasaxeleba  
Rvino greipanti 

 raodenoba, 
l (%) 

Rirebuleba, 
 $ (aSS) 

raodenoba, 
l (%) 

Rirebuleba, 
$ (aSS) 

arsebuli 700,0 
(70,0) 

1400,0 - - 1400 

axali 400,0 
(40) 

1200,0 
 

200,0 
(10) 

1000 
(200x5) 

2400 

 

WaWis aryis warmoeba imeruli jiSis Rvinoebisagan. zemoT ukve ganvixileT 

evropuli, imeruli da kaxuri tipis Rvinoebis, aseve aRniSnuli Rvinoebis disti-

latebis xarisxis dinamikis amsaxveli diagramebi (nax. 1). daduRebuli Rvinoebis 

qvevrSi davargebis xangrZlivobaze damokidebulebiT warmodgenili monacemebidan 

irkveva, rom qvevrSi davargebisas Rvinis xarisxi izrdeba qvevrSi dayovnebis xangr-

Zlivobis zrdasTan erTad. saukeTeso xarisxis Rvino miiReba imeruli xerxiT yur-

Znis gadamuSavebisas. 
 rac Seexeba Rvinis distilatebs, aq sxva kanonzomierebasTan gvaqvs saqme. ker-

Zod, saukeTeso xarisxis distilatebi (spirtebi) miiReba daduRebuli Rvinomasalis 

WaWaze davargebis gareSeEmiRebuli Rvinis distilatis gamoyenebiT, anu qvevrSi da-

duRebuli rogorc imeruli, ise kaxuri tipis Rvinoebi ar saWiroebs imave qvevrSi 

Semdgom davargebas. es Rvinoebi unda gamoixados qvevrSi daduRebisTanave. AamasTan, 

saukeTeso xarisxis Rvinis distilati miiReba yurZnis imeruli xerxiT gadamuSave-

bisas. 
qvemoT mocemulia imeruli tipis Rvinisagan Rvinis distilatis warmoebis kom-

pleqsuri teqnologiuri procesis sqema (nax, 3), romlis mixedviT…WaWis arayi mii-

Reba imeruli wesiT daduRebuli Rvinis gamoxdiT. yurZnis gadamuSavebisas war-

moqmnili sveli durdo grovdeba SemkrebSi da Semdeg gamoiwnexeba. am dros mi-

Rebuli TviTnadeni da nawnexi fraqciebi grovdeba meore SemkrebSi da miewodeba 

vakuum-aparats, sadac xdeba misi fenoluri naerTebiT gamdidreba, anu eqstraqtSi 

fenoluri naerTebis koncentraciis gazrda. miRebuli koncentratis gamoyeneba 

SeiZleba antioqsidanturi ualkoholo sasmelis – greipantis misaRebad.  
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nax. 3. TeTri jiSis yurZnisagan WaWis aryis warmoebis  

kompleqsuri teqnologiuri procesis sqema 

me-8 cxrilSi naCvenebia imeruli tipis Rvinoebisagan WaWis aryis warmoebis 

kompleqsuri teqnologiis realizaciiT miRebuli Semosavlebi.  

 

 cxrili 8 

 1 t TeTri jiSis yurZnisagan WaWis brendis warmoebiT miRebuli Semosavlebi 

 

 

teqnologia 

produqciis dasaxeleba 

WaWis arayi (40 %-iani)  greipanti saerTo  

Semosavali, 

aSS dolari 

raodenoba, 

l (%) 
Rirebuleba, 

aSS dolari 
raodenoba 

l (%) 

Rirebuleba, 

aSS dolari  

arsebuli 25,0 375,0 - - 375 
axali 90,0 1350 250,0 

(25) 
2500 (250x10) 3850 

 

  
daskvna 

amrigad, dadgenilia, rom qvevris Rvinis imeruli xerxiT warmoebisas miiReba 

ufro maRali xarisxis Rvino, evropul da kaxuri tipis RvinoebTan SedarebiT. damu-

Savebulia imeruli tipis Rvinis warmoebis kompleqsuri teqnologia, romelic iT-

valiswinebs Tanmdevi produqtebis saxiT puris naturaluri danamatisa da antioq-

sidanturi ualokoholo sasmelis miRebas. aseve dadgenilia, rom imeruli xerxiT 

dayenebuli Rvinis gamoxdisas miRebuli WaWis distilati ufro maRali xarisxisaa, 

vidre evropuli da kaxuri Rvinis distilatebia. SemoTavazebulia imeruli tipis 

Rvinisagan WaWis aryis warmobis kompleqsuri teqnologia. 
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FOOD INDUSTRY 
 

COMPLEX TECHNOLOGY OF PRODUQTION OF WHITE GEORGIAN WINES 
AND GRAPE VODKA CHACHA 

M. Loladze, R. Bagaturia, E. Kalatozishvili, G. Bagaturia 

(Research Institute of Food Industry of the Georgian Technical University) 
 

Resume. The Imeretian method of producing Qvevri wine , in contrast to the Kakheti method, involves 
the fermentation of sweet must not on the entire solid part of the grapes (chacha), but only on part of it - 5% 
of the chacha. When implementing this technology, sweet chacha is formed, which is not used, which 
significantly reduces the profitability of production. It is proposed to use grape processing waste to produce 
new products - antioxidant soft drinks and a natural antioxidant additive for bread. The sweet fraction of the 
must is used to produce high-quality wine. It can also be used to produce a high-quality alcoholic drink _ 
chacha. 

 

 Keywords: complex processing; chacha; distillate; qvevri wine.  
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kvebis mrewveloba 

 

 

aqroladi da araaqroladi nivTierebebis Semcveloba qarTul 

Rvinoebsa da Rvinis distilatebSi 

mariam lolaZe, nugzar baRaTuria, elene kalatoziSvili,  

genadi baRaTuria  

(saqarTvelos teqnikuri uuniversitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 
 

reziume: ganxilulia Rvinisa da Rvinis distilatis xarisxis gansazRvris sakiTxi. 

organul nivTierebaTa kompleqsis calkeuli komponentebis Semcvelobis garda, ro-

gorc Rvinis, ise Rvinis distilatis xarisxs gansazRvravs maTSi arsebuli aqroladi 

da araaqroladi nivTierebebis jamuri raodenoba. 
 

sakvanZo sityvebi: araaqroladi nivTierebebi; aqroladi nivTierebebi; distila-

ti; Rvino. 

 

Sesavali 

klasikuri (Sarantis) teqnologiiT distilaciis dros Rvinomasalis an nedli 

spirtis xangrZlivi duRili (8_10 sT) xelsayrel pirobebs qmnis rTuli reaqciebis 

mimdinareobisaTvis, rac axali nivTierebebis warmoqmnas ganapirobebs. am reaqciebSi 

monawileobs rogorc Rvinis araaqroladi naerTebi (naxSirwylebi, azotovani, feno-

luri naerTebi da sxv.), ise aqroladi. am dros gadasadeni aparatis kubSi (amaorT-

qlebelSi) izrdeba gamosaxdeli siTxis aqroladi nivTierebebis kompleqsis zogier-

Ti Semadgeneli nivTierebis raodenoba (axali nivTierebebis warmoqmnis gamo) da maTi 

gardaqmnis Sedegad mcirdeba sxva nivTierebebis Semcveloba, rac iwvevs axali qimi-

uri naerTebis warmoqmnas. es produqtebi nawilobriv gadadis distilatSi da mniSv-

nelovan gavlenas axdens Rvinis distilatis xarisxze. amasTan, zogierTi konstru-

qciis aparatSi Tu ar arsebobs is pirobebi, romlebic uzrunvelyofs axali aq-

roladi naerTebis warmoqmnas da maT distilatSi gadasvlas, SeuZlebelia iseTi 

sakoniake spirtis miReba, romelic klasikur, anu Sarantis aparatze miRebuli sa-

koniake spirtebis ekvivalenturi iqneba [1_3]. 
 

ZiriTadi nawili 

gadasadeni aparatis kubSi Rvinis maRali temperatura (iseve rogorc Jangbadis 

yofna) xelsayrel pirobebs qmnis Jangva-aRdgenis procesebis intensifikaciisaTvis, 

raSic monawileobs RvinoSi arsebuli mravali naerTi. magaliTad, alkoholebis da 

gansakuTrebiT eTilis spirtis daJangva iwvevs aldehidebis warmoqmnas. aldehidebis 

warmoqmnis wyaro aseve SeiZleba iyos aminmJavebis JangviTi dezaminireba da Semdgomi 

dekarboqsilireba. am dros warmoqmnili aldehidebi Seicavs sawyis aminmJavasTan 

SedarebiT erTiT nakleb naxSirbadis atoms. aldehidebis Semdgomi daJangva iwvevs 
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Sesabamisi mJavebis warmoqmnas, romlebic Semdeg monawileobs sxvadasxva reaqciaSi 

[5, 6]. 

melanoidinebis warmoqmnis reaqcia intensiurad mimdinareobs distilaciis 

procesSi. misi Sualeduri produqtebia alifaturi aldehidebi, aqroladi mJavebi, 

furanis rigis aldehidebi da sxva produqtebi. am naerTebis raodenoba izrdeba 

distilaciis procesis xangrZlivobis zrdasTan erTad. melanoidinebis warmoqmnis 

reaqcia ufro intensiurad mimdinareobs Rvinis safuvris leqTan erTad gamoxdisas. 

RvinoSi arsebuli pentozebi, meTilpentozebi da heqsozebi ganapirobebs furfuro-

lis, meTilfurfuralis, oqsimeTilfurfuralis, agreTve furilkarbinolis, furi-

lakroleinis da furankarbonis mJavas warmoqmnas [5, 6]. 

eTerifikaciis reaqciebi mimdinareobs agreTve Rvinis gadadenis procesSic. am 

dros eTerebidan yvelaze didi raodenobiT warmoiqmneba ZmarmJavaeTilis eTeri, 

ufro naklebi raodenobiT _ meTilacetati, izobuTilacetati, izoamilacetati. niv-

Tierebebis axlad warmoqmnas xels uwyobs Rvinis dabali pH. safuvris leqis 

damateba mkveTrad zrdis distilatSi eTerebis Semcvelobas, rac dakavSirebulia 

RvinoSi safuvrebidan im umaRlesi spirtebis gadasvlasTan, romlebic Semdgom mo-

nawileobs eTerifikiciis reaqciebSi. swored am reaqciebTanaa dakavSirebuli enan-

tis eTeris warmoqmnac [3].  

 eqsperimentulad dadginda, rom Rvinis safuvris leqTan erTad gamoxdisas (7 

%-mde) 6_8 sT-is ganmavlobaSi distilatSi izrdeba iseTi komponentebis Semcveloba, 

rogoricaa: n-propanoli (29,4 %), izobuTanoli (30,5 %), izoamiloli (39,5 %). ali-

faturi spirtebis garda, distilatSi izrdeba terpenuli spirtebis (linaloolis, 

terpineolis da a.S.) Semcvelobac. Rvinoebi am spirtebs mcire raodenobiT Seicavs. 

distilaciis procesis xangZlivobis zrdasTan erTad distilatSi izrdeba umaR-

lesi spirtebis raodenoba. gansakuTrebiT SesamCnevia maRalmaduRari spirtebis Sem-

cvelobis mateba [3 _ 5].  

ase rom, Rvinis gamoxdas Tan axlavs misi Semadgeneli komponentebis Rrma 

gardaqmnebi. amis Sedegad warmoiqmneba axali produqtebi, romelTa nawili SesaZloa 

arc arsebobda sawyis RvinoSi. maTi wyaro SeiZleba iyos Rvinis araaqroladi kompo-

nentebi (naxSirwylebi, azotovani nivTierebebi), romlebic ganicdis sxvadasxva trans-

formacias Jangva-aRdgeniT procesebSi monawileobis, melanoidinis warmoqmnis reaqci-

ebSi da a.S. axali naerTebis warmoqmna aseve SeiZleba ganxorcieldes Rvinis aqroladi 

nivTierebebis xarjze, magaliTad, eTerifikaciisa da JangviTi procesebis dros. 

gamokvlevis Sedegebi da maTi gansja. warmodgenili naxazis monacemebidan Cans, 

rom saukeTeso xarisxis Rvino miiReba yurZnis imeruli xerxiT gadamuSavebisas 

(tkbilis alkoholuri duRili 5 % WaWaze da misi durdoze Semdgomi davargeba). 

rac Seexeba Rvinis distilats, durdoze Rvinis davargebis procesSi misi xarisxi 

uaresdeba. amitom Rvinis distilatis gamoxda aucilebelia tkbilis daduRebis-

Tanave (Rvinis durdoze davargebis garSe) da es exeba samive tipis Rvinis (evropuli, 

imeruli, kaxuri) distilats. aRsaniSnavia, rom Rvinis distilatebis muxis kasrebSi 

davargebisas es teqnologiuri procesi dadebiTad moqmedebs samive tipis disti-

latis xarisxze. amaTgan saukeTeso xarisxis davargebuli distilati miiReba ime-

ruli da kaxuri wesiT gadamuSavebuli yurZnis Rvinoebis gamoxdiT. aqve SvniSnavT, 

rom yurZnis qarTuli teqnologiebiT (imeruli, kaxuri xerxebi) gadamuSavebisas 

miiReba ufro maRali xarisxis Rvinis distilatebi (spirtebi) vidre is sakoniake 

spirtebi, romlebic yurZnis evropuli xerxiT gadamuSavebis drosaa miRebuli. 
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evropuli (a), imeruli (b) da kaxuri tipis (c) Rvinomasalebisa da Rvinis  

distilatebis xarisxis maCvenebeli diagramebi: 0 – axlad daduRebuli Rvinomasala;  

1 _ Rvinomasalis davargebis 1 Tvis Semdeg; 2 _ Rvinomasalis davargebis 2 Tvis Semdeg;  

3 – Rvinomasalis davargebis 3 Tvis Semdeg; 4 _ Rvinomasalis davargebis 4 Tvis Semdeg;  

A _ Rvinis davargeba qvevrSi; B – imave Rvinis distilatebi; C _ distilatebis davargeba 

muxis kasrebSi 

Cven mier Catarebuli mravalwliani gamokvlevebiT dadginda, rom rogorc dadu-
Rebuli Rvinis durdoze davargebisas, ise davargebuli Rvinis gamoxdisa da miRebuli 

distilatebis muxis kasrebSi daZvelebisas saqme gvaqvs mravalkomponentian sistem-

ebTan, romlebSic mimdinareobs rTuli fizikur-qimiuri gardaqmnebi. am dros Rvinosa 

da Rvinis distilatebSi aqroladi nivTierebebis Semcveloba ar imyofeba korelaciur 

kavSirSi Rvinisa da Rvinis distilatis xarisxTan. amdenad, calkeuli komponentebis 

raodenobrivi Semcvelobis mixedviT ar SeiZleba Rvinis an Rvinis distilatis xa-

risxze msjeloba. 

1-l cxrilSi mocemulia aqroladi da araaqroladi nivTierebebis Semcveloba 

rqawiTelis jiSis yurZnis RvinoSi misi qvevrSi davargebamde da davargebis Semdeg. 

warmodgenili monacemebis analizi cxadyofs, rom aqroladi nivTierebebis jamuri 

raodenoba qvevrSi Rvinis davargebisas mcirdeba da es maCvenebeli gansazRvravs Rvinis 

xarisxs, xolo aqroladi nivTierebebis raodenobis SemcirebasTan erTad izrdeba Rvi-

nis xarisxi. es kanonzomiereba erTnairad samarTliania samive tipis (evropuli, ime-

ruli, kaxuri) RvinisaTvis. rac Seexeba saerTo eqstraqtul nivTierebebs, aq SeimCneva 

Rvinis davargebis procesSi am maCveneblis umniSvnelo, magram mainc kanonzomieri 

Semcireba.  
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cxrili 1 

aqroladi da araaqroladi nivTierebebis Semcvelobis dinamika  

 rqawiTelis jiSis yurZnis Rvinis qvevrSi durdoze (imeruli,  

 kaxuri) da durdos gareSe (evropuli) davargebisas 

 
Rvinis 
tipi 

 
nimuSi 

aqroladi* 
nivTierebe-
bis jamuri 
raodenoba, 
mg/l 

araaqroladi nivTierebebi, mg/l  
sadegus-
tacio 
Sefaseba, 
bali 

 
tanini 

 
eqstra-
qti 

 
saerTo 
azoti 

aqroladi da 
araaqroladi 
nivTierebebis 
jamuri 
raodenoba, 
mg/l 

evro-
puli 

sawyisi  1723,0 600,0 17330,0 174,0 23900,3 7,5 
davarge-
buli** 

1709,0 480,0 17290,0 170,0 19649,0 7,8 

imeru-
li 

sawyisi  1688,0 990,0 18310,0 226,0 21204,0 7,7 
davarge-
buli 

1515,0 840,0 18100,0 219,0 20674,0 8,8 

kaxuri sawisi 1572,0 1050,0 21310,0 275,0 24207,0 7,5 
davargebu
li 

1425,0 1800,0 21190,0 269,0 24764,0 7,7 

 

* aqroladi nivTierebebi: aqroladi mJavebi, aldehidebi, acetalebi, aqroladi 

eTerebi; 
** durdos qvevrSi davargebis xangrZlivoba – 4 Tve. 
 

aRsaniSnavia, rom taninis Semcveloba evropuli da imeruli tipis dabaltani-

nian RvinoebSi durdos davargebis procesSi mcirdeba, rac dadebiTad moqmedebs 

Rvinis xarisxze. kaxuri tipis Rvinis SemTxvevaSi ki piriqiTaa _ RvinoSi taninis 

Semcvelobis zrdasTan erTad Rvinis xarisxi izrdeba. 

me-2 cxrilSi mocemulia aqroladi da araaqroladi nivTierebebis jamuri rao-

denobis Semcvelobis cvlilebebi rqawiTelis jiSis yurZnis evropuli da kaxuri 

tipis Rvinoebis distilatebis muxis kasrSi davargebisas. warmodgenili monacemebi 

cxadyofs, rom distilatis davargebis procesSi mniSvnelovnad izrdeba rogorc 

aqroladi, aseve araaqroladi nivTierebebis jamuri raodenoba. organul nivTie-

rebaTa kompleqsis kanonzomieri zrda ganapirobebs Rvinis distilatebis xarisxis 

gaumjobesebas.  

cxrili 2 

aqroladi da araaqroladi nivTierebebis Semcvelobis cvlilebebi  

rqawiTelis jiSis yurZnis evropuli da kaxuri tipis Rvinis  

distilatebis muxis kasrSi davargebisas 

 
Rvinis tipi 

 
nimuSi 

aqroladi* 
nivTierebebis 
jamuri raodeno-
ba, mg/l 

araaqroladi  
nivTierebebi, mg/l 

 
sadegustacio 
Sefaseba, bali tanini eqstraqti 

kaxuri sawyisi  1440,0 0,0 0,0 7,4 
davargebuli** 3543,0 160,0 2332,0 8,4 

imeruli sawisi 1100,0 0,0 0,0 7,5 
davargebuli 3222,0 275,0 2256,0 8,3 

A 

*aqroladi nivTierebebi: aqroladi mJavebi, saerTo eTerebi; aqroladi eTerebi; 

mJave eTerebi; aldehidebi; acetalebi; meTilis spirti; furfuroli;  

** distilatis muxis kasrSi davargebis xangrZlivoba – 5 weli. 
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imave kanionzomierebebis arsebobaze miuTiTebs me-3 cxrilis monacemebi, sadac 

warmodgenilia aqroladi da araaqroladi nivTierebebis Semcveloba colikouris 

jiSis yurZnis evropuli tipis Rvinis disti-latebis muxis kasrSi davargebisas. 

 

 cxrili 3 

aqroladi da araaqroladi nivTierebebis Semcvelobis dinamika colikouris 

jiSis yurZnis evropuli tipis Rvinis distilatebis muxis kasrSi davargebisas 

 

 
Rvinis dayene-
bis adgilmde-
bareoba 

 
 

nimuSi 

aqrola-
di* 
nivTie-
rebebis 
jamuri 
raode-
noba, mg/l 

araaqroladi 
nivTierebebi, mg/l 

 
sadegustacio 
Sefaseba, bali  

tanini 
 

eqstraqti 

gudauTa sawyisi  971,0,0 0,0 0,0 7,8 
davarge-
buli 

2642,,0 160,0 960,0 8,5 

Coxatauri sawisi 1250,0 0,0 0,0 7,2 
davarge-
buli** 

2400,0 275,0 680,0 8,5 

maiakovski sawyisi 904,0 0,0 0,0 7,5 
davarge-
buli  

1700,0 79,0 512,0 8,3 

 

*aqroladi nivTierebebi: aqroladi mJavebi, saerTo eTerebi, aldehidebi, aceta-

lebi; 

** distilatis kasrSi davargebis xangrZlivoba – 5 weli. 

  
daskvna 

rogorc daduRebuli Rvinis durdoze davargebisas, ise davargebuli Rvinis 

gamoxdisa da miRebuli distilatebis muxis kasrebSi daZvelebisas saqme gvaqvs mra-

valkomponentian sistemebTan, romlebSic spontanurad mimdinareobs rTuli fizi-

kur-qimiuri gardaqmnebi, Rvinosa da Rvinis distilatebSi organuli nivTierebebis 

(meTilis spirti, organuli mJavebi, aldehidebi, martivi da rTuli eTerebi, raxis 

zeTi da a.S.) Semcveloba ar imyofeba korelaciur kavSirSi Rvinisa da Rvinis dis-

tilatebis xarisxTan; calke aRebuli vercerTi es maCvenebeli ver gamodgeba Rvinisa 

da alkoholiani sasmelebis xarisxis maCveneblad. 

Rvinisa da Rvinis distilatebis xarisxi ZiriTadad damokidebulia aqroladi 

da araaroladi komponentebis Semcvelobis jamur raodenobaze. 
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FOOD INDUSTRY 
 

CONTENT OFVOLATILE AND NON-VOLATILE SUBSTRANCES IN GEORGIAN 
WINES AND WINE DISTILATES 

M. Loladze, N. Bagaturia, E. Kalatozishvili, G. Bagaturia 

(Research Institute of Food Industry of the Georgian Technical University) 
 

Resume. It is not possible to judge their quality by the indicator of the quantitative content of individual 
components of the organic complex of grape wine and wine distillates. Organoleptic indicators of both aged 
wines and aged wine distillates are determined by indicators of the total content of volatile and non-volatile 
substances in them. 

 

 Keywords: distillate; non-volatile substances; volatile substances; wine. 
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Sromis usafrTxoeba 

 

 

usafrTxoebisa da janmrTelobis riskebis Sefaseba mSeneblobaSi 

nana razmaZe, nino ratiani, mzia qitoSvili, nana maWavariani  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia mSeneblobaze momuSaveTa usafrTxoebisa da janmrTelobis 

dacvis sakiTxebi. miuxedavad gamkacrebuli sakanonmdeblo bazisa, mSenebloba kvlav 

rCeba ekonomikis gansakuTrebuli safrTxis Semcvel dargad. arsebuli safrTxeebi 

(simaRlidan vardna, manqana-meqanizmebs Soris moxvedra, denis dartyma, Camovardnili 

da gatyorcnili sxvadasxva sagnis moxvedra) SeiZleba gaxdes mTel msoflioSi sam-

Seneblo ubnebze adamianis dazianebisa da sikvdilis mizezi. 

mSeneblobis sfero xasiaTdeba iseTi specifikuri TaviseburebebiT, rogoricaa 

arastabiluri (droebiTi) samuSao adgilebi, sicocxlisa da janmrTelobisaTvis maRa-

li riskis Semcveli da didi fizikuri datvirTvis qveS muSaoba, Sesabamisad, mTeli 

rigi RonisZiebebia gasatarebeli aRniSnul seqtorSi dasaqmebulTa sicocxlis dasa-

cavad. am mxriv udidesi gamocdileba aqvs evrokavSiris qveynebs. 

saqarTvelosa da evrokavSirs Soris asocirebis Sesaxeb SeTanxmebiT saqarTvelo 

valdebulia gansazRvrul vadebSi etapobrivad dauaxloos Tavisi kanonmdebloba ev-

rokavSiris kanonmdeblobas.  

ase rom, saqarTvelo iziarebs da mihyveba wamyvani evropuli qveynebis gamocdi-

lebas da maT direqtivebs.  

mSenebelTa fizikuri usafrTxoebisa da janmrTelobisაTvis saWiroa koleqtiuri 

da individualuri dacvis saSualebebis sworad SerCeva da gamoyeneba. 

 

sakvanZo sityvebi: evroregulacia; individualuri dacvis saSualebebi; marki-

reba; profesiuli daavadebebi; riskebi; safrTxeebi; simaRlidan vardna; travmatizmi; 

ubeduri SemTxvevebi. 

 

Sesavali 

mSenebloba umniSvnelovanes rols asrulebs msoflios yvela qveynis da, maT 

Soris, saqarTvelos ekonomikisa da sazogadoebis ganviTarebaSi. aRniSnulma seq-

torma evropaSi 18 mln samuSao adgili Seqmna da es maCvenebeli. yovelwliurad 

izrdeba. aseve izrdeba samSeneblo seqtoris wili saqarTvelos mTlian Sida pro-

duqtSi da, rac mTavaria, es seqtori aris erT-erTi msxvili damsaqmebeli Cvens 

qveyanaSi da gansakuTrebiT dedaqalaqSi. 

 

ZiriTadi nawili 

mSenebloba aris ekonomikis ganviTarebis ara marto erT-erTi umsxvilesi sfe-

ro, aramed urTulesi da didi riskis Semcveli dargi, romelic fizikuri Tvalsaz-

risiT, yvelaze met datvirTvasTanaa dakavSirebuli.  
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miuxedavad Sromis kodeqsis gamkacrebisa, samSeneblo seqtorSi dasaqmebuli 

adamiani SeiZleba sxvadasxva mizeziT aRmoCndes garkveuli riskis qveS, anu daSav-

des, daavaddes an daiRupos kidec. risk-faqtorebSi igulisxmeba: simRlidan vardna, 

avtosagzao SemTxvevebi, eleqtroSoki, miwis amoRebis samuSaoebis Sesrulbisas ada-

mianis miwaSi Camarxva, gadmovardnili sagnebis moxvedra, mZime masalebis aweviT 

gamowveuli tkivilebi; samSeneblo mtverTan da saSiS nivTierebebTan Sexeba, pnev-

moeleqtruli xelsawyoebis vibraciiT gamowveuli xmaurisagan smenis dakargva da 

sxv. 
mSenebloba sarisko biznesia, radganac mTeli msoflios masStabiT am seqtor-

Si momuSave yoveli 100000 kacidan daaxloebiT 13000 adamiani iRupeba, maSin rodesac 

sxva seqtorebSi es maCvenebeli saSualod 100000 kacze 5-s Seadgens. dasaqmebulTa 

uflebebi, Sromis pirobebi da usafrTxoeba samuSao adgilebze, saqarTvelosTvis 

erT-erTi umTavresi gamowvevaa, rasac adasturebs bolo wlebSi Catarebuli gamo-

kvlevebi. sagangaSoa da erT-erT yvelaze mwvave sakiTxia samuSao adgilebze dasaqme-

bulTa fizikuri daSavebis, profesiuli daavadebebisa da gardacvalebis monacemebi. 

marTalia, dasaqmebulTa uflebebs saqarTvelos Sromis kodeqsi da Sromis usafr-

Txoebis Sesaxeb kanoni aregulirebs, magram, samwuxarod, samSeneblo seqtori albaT 

erT-erTi yvelaze naklebad kontrolirebadi sferoa. damsaqmeblis valdebulebaa 

uzrunvelyos dasaqmebuli sicocxlisa da janmrTelobisaTvis maqsimalurad usa-

frTxo samuSao garemoTi. Tumca Tu ar moxdeba kontrolis meqanizmebis efeqturad 

amoqmedeba, ra Tqma unda damsaqmebeli Seecdeba Tavidan aicilos usafrTxoebis 

RonisZiebis gatareba Tanxis dazogvis mizniT. damsaqmebelma ekonomikuri saqmiano-

bis yvela sferoSi aucileblad unda moiwvios specialisti an Tavad gadaemzados 

da Seqmnas Sromis usafrTxoebis politika, raTa SeZlos yvela im dokumentaciis 

marTva, rac saqarTvelos kanonmdeblobiT aris gaTvaliswinebuli. yvela dasaqme-

buls unda hqondes informacia imis Sesaxeb, TuU romeli samuSao ra saxis safrTxis 

Semcvelia.  
rogorc aRiniSna, saqarTvelosa da evrokavSirs Soris asocirebis Sesaxeb Se-

TanxmebiT saqarTvelom aiRo valdebuleba gansazRvrul vadebSi etapobrivad dauax-

loos Tavisi kanonmdebloba evrokavSiris kanonmdeblobas. ase rom, saqarTvelo 

iziarebs da mihyveba wamyvani evropuli qveynebis gamocdilebas da maT direqtivebs. 

evropuli direqtivebi iuridiulad savaldebuloa da wevri saxelmwifoebi val-

debulia uzrunvelyos am direqtivebis integrireba erovnul kanonmdeblobaSi. es 

direqtivebi gansazRvravs minimalur moTxovnebsa da iseT fundamentur principeps, 

rogoricaa prevenciisa da riskis Sefasebis principi, aseve damsaqmebelTa da dasaq-

mebulTa pasuxismgeblobebi. umniSvnelovanesia direqtiva 89/391 EEC, romelic uz-

runvelyofs evropaSi minimaluri usafrTxoebisa da janmrTelobis garantiebs. am 

direqtivis mizania samuSao adgilze usafrTxoebisa da janmrTelobis RonisZiebebis 

danergva. igi vrceldeba saqmianobis yvela seqtorze (rogorc sajaro, aseve kerZo), 

garda konkretuli sajaro samsaxuris (SeiaraRebuli Zalebi, policia an samoqa-

laqo Tavdacvis samsaxuri) saqmianobisa. direqtiva fundamenturi mniSvnelobisaa, 

radgan igi warmoadgens am sferos ZiriTad aqts, romelic ayalibebs zogad prin-

cipebs dasaqmebulTa samuSao adgilze ubeduri SemTxvevebisa da daavadebebisagan 

dacvasTan dakavSirebiT. es principebi Seexeba riskebis Tavidan acilebas (preven-

cias), usafrTxoebisa da janmrTelobis dacvas, riskebis Sefasebas, riskebisa da 

ubeduri SemTxvevebis ganmapirobebeli faqtorebis aRmofxvras, informirebas, kon-
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sultirebas, dasaqmebulTa da maT warmomadgenelTa dabalansebul monawileobas da 

swavlebas. garda zemoaRniSnulisa, prevenciis zogadi principebi iTvaliswinebs: 

samuSaos Seguebas piris individualur saWiroebebTan, teqnikuri progresisadmi 

adaptirebas, saSiSi faqtoris naklebad saSiSiT Canacvlebas, Tanmimdevruli saerTo 

prevenciis politikis SemuSavebas, koleqtiuri damcavi RonisZiebebis prioriteti-

zacias (individualur damcav RonisZiebebTan SedarebiT), dasaqmebulTaTvis saTa-

nado instruqciebis miwodebas.  
CarCo direqtiva damqiravebels akisrebs valdebulebas, rom man gansazRvros 

im muSakis raodenoba, romelic pasuxismgebeli iqneba dawesebulebaSi profesiuli 

riskebisagan dacvasa da prevenciaze.  
evrokavSiris regulaciebi samSeneblo seqtorSi. evrokavSiris doneze arse-

bobs evropuli standartizaciis organoebis mier SemuSavebuli samSeneblo produ-

qtebTan dakavSirebuli 450 harmonizebuli standarti. samSeneblo produqciis re-

gulirebis farglebSi moqmedebs Semdegi teqnikuri standartebi:  

• meqanikuri medegoba da stabiluroba; 

• xanZris SemTxvevaSi usafrTxoeba; 

• higiena, janmrTeloba da garemo; 

• usafrTxoeba da xelmisawvdomoba xelsawyoebis gamoyenebis procesSi; 

• xmaurisa da vibraciisagan dacva, energoekonomia da siTbos Sekaveba; 

• bunebrivi resursebis mdgradi gamoyeneba. 

ganskuTrebiT sayuradReboa mSenebelTa usafrTxoebisa da Sromis higienis 

dacva, radgan es dakavSirebulia maT travmirebasTan da profesiul daavadebebTan. 

produqcia, romelic Seesabameba evropul kanonmdeblobas, Tavisufal mimoqce-

vaSia bazarze. markireba aris imis dadastureba, rom produqti Seesabameba moTxov-

nas da Catarebulia Sesabamisobis Sefasebis saWiro procedurebi imis miuxedavad, 

evrokavSiris farglebSia igi warmoebuli, Tu _ importirebuli. zemoTqmulidan 

gamomdinare, yvela saSeni masala da konstruqcia unda akmayofilebdes am moTxov-

nebs. garda dargis uSualo specialistebisa, mSeneblobaSi saWiroa sxva kvalifi-

ciuri kadris daxmarebac. maT Sorisaa: 

•  profesiuli usafrTxoebisa da janmrTelobis dacvis specialisti;  

• kompaniis eqimi; 

• radiaciuli usafrTxoebis oficeri; 

• lazeruli usafrTxoebis oficeri; 

• saSiSi masalebis usafrTxoebis oficeri 

• saxanZro dacvis oficeri; 

• samSeneblo ubnis koordinatori; 

• teqnikuri eqspertebi; 

• pirveli daxmarebis eqspertebi. 

Zalze didia dasaqmebulTa roli usafrTxo garemos SeqmnaSi. evrokavSiris 

gamocdilebam aCvena, rom maTi monawileobiT mniSvnelovnad gaumjobesda Semdegi 

maCveneblebi: 

• 49 %-iT Semcirda usafrTxoebis incidentebi; 

• 16 %-iT gaizarda mogeba; 

• 18 %-iT moimata produqtiulobam; 
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• 25_45 %-iT daiklo kadrebis gadinebam; 

• 37 %-iT Semcirda gacdenebi; 

• 60 %-iT naklebia xarvezebi da wuni. 

personaluri damcavi saSualebebi. dasaqmebulma muSaobis procesSi umjobesia 

gamoiyenos standartebis Sesabamisi personaluri damcavi aRWurviloba dadgenili 

wesebis mixedviT. aseTi aRWurvilobis gareSe momuSave pirebi janmrTelobis mZime 

dazianebis riskis qveS arian. obieqtis aRWurvilobiT momarageba damqiraveblis mier 

unda iyos uzrunvelyofili, xolo personali valdebulia gamoiyenos igi. damcavi 

aRWurvilobis Senaxvisa da moxmarebis wesebi gawerili unda iyos detalurad 

kompaniis Sromis usafrTxoebis politikaSi. dasaqmebulebsa da teqnikur personals 

individualuri damcavi saSualebebi gadaecema saSualod 6 Tvis vadiT aqtis 

safuZvelze, Tumca aris erTjeradi gamoyenebis saSualebebic. damcavi saSualebebis 

moxmarebis wesebis codna im moculobiT, romelic Seesabameba profesias an 

Tanamdebobas, savaldebuloa danadgarebTan momuSave personalisaTvis. akrZalulia 

im damcavi saSualebebis gamoyeneba, romelTa xarisxi ver akmayofilebs maTi mox-

marebis wesebs. moxmarebis mixedviT damcavi saSualebebi SeiZleba iyos koleqtiuri 

da individualuri.  

pirebi, romlebic miiReben damcav saSualebebs individualuri moxmarebisTvis, 

pasuxismgebeli arian maT swor eqspluataciasa da droulad gadamowmebaze Sesa-

bamisi instruqtaJebis Catarebis Semdeg. 

damcavi saSualebebi aucileblad unda inaxebodes iseT pirobebSi, rom uzrun-

velyofili iyos maTi gamarTuloba, vargisianoba da sisufTave. amasTan, daculi 

iyos fizikuri dazianebisa da datenianebisagan. aseTi pirobebis uzrunvelyofa Sesa-

Zlebelia daketil mSral SenobaSi. magaliTad, eqspluataciaSi myofi rezinis dam-

cavi saSualebebi unda inaxebodes saamisod gamoyofil adgilebSi, specialur kara-

daSi Taroebze an yuTebSi 0_25°0С temperaturaze instrumentebisagan gancalkevebiT. 

am saSualebebis dacva aucilebelia im mavne faqtorebis (zeTis, benzinis an mzis 

sxivebis) zemoqmedebisgan, romlebsac SeuZlia maTi daSla. rogorc wesi, eqsplua-

taciaSi myofi damcavi saSualebebi ganlagebuli unda iyos Senoba-nagebobebis Se-

sasvlelTan da marTvis farTan axlos. iqve unda inaxebodes damcavi saSualebebis 

CamonaTvali. 

individualuri xmarebisa da operatiuli gamsvleli brigadisaTvis gankuTvni-

li damcavi saSualebebi unda moTavsdes yuTebSi, CanTebsa da SaliTebSi, xolo 

maizolirebeli saSualebebi da mowyobilobebi, romlebic ixmareba Zabvis qveS sa-

muSaod, mizanSewonilia inaxebodes mSral gamWol oTaxSi (dauSvebelia maTi da-

tenianeba). Ria cis qveS Senaxvisas an gadatanisas isini unda Caidos SaliTebSi. 

datenianebis SemTxvevaSi xmarebis win aucilebelia gaiwmindos mSrali CvriT, kar-

gad unda gaSres da gadamowmdes eleqtrulad. 

gamoyenebis win personali valdebulia Seamowmos damcavi saSualebebis gamar-

Tuloba, garegani dazianebis ararseboba da damRaze aRniSnuli vargisianobis vada. 

garda amisa, gamoyenebamde unda Semowmdes dieleqtrikuli xelTaTmanebi (saWiroa 

xelTaTmanis dagorgvla TiTebis mimarTulebiT). sastikad akrZalulia vadagasuli 

damcavi saSualebebis gamoyeneba. 

mSeneblobaze gamosayenebeli damcavi saSualebebia:  

• samontaJo qamari;  
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• vardnisagan damzRvevi Toki;  

• usafrTxoebis Cafxuti;  

• damcavi saTvale;  

• saxis damcavi fari;  

• sxvadasxva tipis xelTaTmani;  

• specfexsacmeli;  

• niRbebis nairsaxeobebi, respiratori da airwinaRi;  

• xmaurisgan damcavi yuris tamponi da kafsula;  

• Suqamrekli Jileti da sxv. 

avariuli SemTxvevebis dros gamoiyeneba specialuri (cecxlgamZle, yinvamedegi, 

rezingaJRenTili, Jangbadis baloniani da sxv.) kombinezoni. calkeuli mavne niv-

Tierebebisagan dasacavad SesaZloa specialuri kremis, siTxis, Tvalis wveTebis, 

abebisa da sxva. damatebiTi saSualebebis gamoyenebac. 

  
 
daskvna 

amrigad, ganvixileT mSeneblobis sferoSi arsebuli usafrTxoebis umniSvne-

lovanesi sakiTxebi, evrokavSiris qveynebisaTvis savaldebulo usafrTxo Sromis 

zogadi principebi da maTTan qarTuli Sromis kodeqsis Sesabamisoba. 

gansakuTrebuli yuradReba gamaxvilda iseT principebze, rogoricaa:  

• riskebis Tavidan acileba;  

• riskebis Sefaseba;  

• riskebTan brZola wyaros AaRmofxvriT;  

• samuSaos adaptireba piris individualur saWiroebasTan; 

• teqnikuri progresisadmi adaptireba;  

• saSiSi faqtoris naklebad saSiSiT Canacvleba;  

• Tanmimdevruli saerTo prevenciis politikis SemuSaveba; 

• koleqtiuri damcavi RonisZiebebis prioritetizacia (individualur damcav 

RonisZiebebTan SedarebiT); 

• dasaqmebulTaTvis saTanado instruqciebis miwodeba. 
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LABOUR SAFETY 
 

ASSESSMENT OF SAFETY AND HEALT RISKS IN CONSTRUCTION 

N. Razmadze, N. Ratiani, M. Kitoshvili, N. Machavariani 

(Georgian Technical University) 
 

Resume. Issues of safety and health protection of construction workers are discussed.  
Despite the tightening of the legislative framework, construction remains a particularly dangerous sector 

of the economy. Construction site hazards include falling from heights, being caught between machinery, 
electrical shock, and being struck by falling or broken objects. These hazards cause injuries and deaths on 
construction sites around the world. 

The construction industry is characterized by such features as unstable, temporary jobs, high risks to life 
and health, as well as work with heavy physical stress, therefore it is necessary to take a number of measures 
to ensure occupational safety and health. lives of workers in this sector. The European Union has the greatest 
experience in this regard. According to the Association Agreement between Georgia and By the European 
Union, Georgia has undertaken to gradually bring its legislation closer to EU legislation within a specified 
time frame. Thus, Georgia shares and follows the experience of leading European countries and their 
directives. The correct selection and use of collective and individual protective equipment is necessary for the 
physical safety and health of construction workers. 

 

 Keywords: accidents; dangers; European standards; falling from a height; injuries; labeling; 
occupational disease; personal protective equipment; risks. 
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biznesi 

 

 

sasursaTo usafrTxoebis miznebi da HACCP sistemis gamoyenebis 

mniSvneloba sursaTis uvneblobis uzrunvelyofaSi 

givi duCiZe, irma arsenaSvili  

(aRmosavleT evropis universiteti) 
 

reziume: sursaTis uvneblobis uzrunvelyofa erT-erTi mTavari elementia 

sasursaTo usafrTxeobis miznebis miRwevaSi. es procesi gulisxmobs sursaTis im-

portsa da eqsportSi, warmoebaSi, gadamuSavebasa da momaragebaSi yvela im aucile-

beli RonisZiebis gatarebas, rac saWroa sursaTis xarisxisa da usafrTxoebis dac-

vis TvalsazrisiT. amasTan, procesi moicavs paTogenebis, qimiuri danamatebisa da 

fizikuri dabinZurebisagan dacvis meqanizmsac. amdenad, sursaTis uvnebloba pir-

dapir kavSirSia sasursaTo usafrTxoebis miznebis miRwevasTan da uzrunvelyofs 

rogorc sursaTis xarisxsa da usafrTxoebas, ise adamianebis janmrTelobas da 

cxovrebis xarisxis gaumjobesebas. 
HACCP (Hazard Analysis and Critical Control Points) sistema warmoadgens ZiriTad ins-

truments, romelic gamoiyeneba sursaTis uvneblobis dasacavad. igi axorcielebs 

safrTxis analizs da kritikuli wertilebis kontrols, raTa Tavidan iqnes acile-

buli sursaTis dabinZureba. HACCP sistemis warmoebaSi danergva aucilebelia imi-

saTvis, rom fermerebma da sursaTis sxva mwarmoeblebma uzrunveyon produqtis 

uvnebloba da xarisxi. 
Catarda kvleva, romelic gansakuTrebiT fokusirebuli iyo rZis produqtebis 

uvneblobaze. kvlevis Sedegad aRmoCnda, rom sakvlev regionebSi (qvemo qarTli da 

kaxeTi) arsebobs problemebi higienis dacvis, samedicino preparatebis gamoyenebisa 

da laboratoriuli kvlevebis sferoSi. amitom HACCP sistemis efeqturi danergva, 
Sesabamisi regulaciebis Sesruleba da cnobierebis amaRleba aucilebelia qveynis 

sasursaTo usafrTxoebis gaumjobesebisaTvis. statiaSi ganxilulia HACCP sistemis 
principebi, misi danergvis mniSvneloba saqarTveloSi, kerZod, rZisa da rZis pro-

duqtebis warmoebaSi. gaanalizebulia is gamowvevebi, romlebic arsebobs aRniSnuli 

sistemis ganxorcielebis dros. 
 

sakvanZo sityvebi: sakontrolo wertilebi; sasursaTo usafrTxoeba; sacalo 

vaWroba; sursaTis uvnebloba; xarisxis marTva. 

 

Sesavali 

sasursaTo usafrTxoeba da sursaTis uvnebloba erTmaneTTan mWidrod dakav-

Sirebuli procesebia, romlebic miznad isaxavs adamianis janmrTelobis dacvas, 

roca adamiani moixmars sasursaTo Pproduqtebs. orive koncefcia gulisxmobs ara 

marto sursaTis xarisxis maRal dones, aramed usafrTxoebas, e. i. sursaTis dacvas 

paTogenebis, qimiuri danamatebis, fizikuri dabinZurebisa da sxva riskebisagan. aqe-

dan gamomdinare, sursaTis uvneblobis uzrunvelyofa sazogadoebrivi janmrTelo-

bis erT-erTi ZiriTadi prioritetia, radganac sursaTSi arsebulma safrTxeebma 
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SeiZleba pirdapiri gavlena moaxdinos mosaxleobis keTildReobaze. sursaTis 

uvneblobis SesanarCuneblad aucilebelia iseTi meqanizmebis SemuSaveba, romlebmac 

unda uzrunvelyos sursaTis usafrTxoebis kontroli.  
HACCP sistema aris erT-erTi yvelaze efeqturi da saerTaSoriso doneze aRia-

rebuli instrumenti, romelic SemuSavebulia sursaTis usafrTxoebis da janmrTe-

lobis dacvis standartebis dasacavad. misi ZiriTadi mizania safrTxeebis identi-

ficireba da kontroli sursaTis warmoebis mTeli procesis ganmavlobaSi. HACCP 
sistema efuZneba principebs, romlebic moicavs safrTxeebis analizsa da kontrols 

kritikuli wertilebis Sesaxeb, procesebis monitorings da maT marTvas, rac mni-

Svnelovan rols asrulebs sursaTis dabinZurebis prevenciaSi. 
rogorc did, ise mcire sawarmoSi HACCP sistemis danergva warmoadgens sur-

saTis usafrTxoebis uzrunvelyofisaken gadadgmul mniSvnelovan nabijs. misi gamo-

yeneba exmareba sawarmoebs Tavidan aacilos yvela potenciuri safrTxe rogorc 

mikrobiologiuri (baqteriebi, virusebi), ise qimiuri da fizikuri dabinZurebis 

mxriv. magaliTad, sxvadasxva saeqsporto bazarze miRebuli regulaciebi xSirad 

moiTxovs HACCP sistemis danergvas, radgan misi saSualebiT SesaZlebelia produq-

ciis usafrTxoebis garantirebulad dacvis uwyvetad ganxorcieleba. 
HACCP sistemis safuZvelze sursaTis warmoebis yoveli etapi mkacri kontro-

lis qveS mimdinareobs. TiToeuli procesis Semowmeba mniSvnelovnad amcirebs pa-

Togenebis gavrcelebisa da sursaTis dabinZurebis riskebs. magaliTad, Tu sawarmos 

ara aqvs saTanado higienuri pirobebi an ar xdeba sakvebis Termuli damuSaveba 

sufTa garemoSi, ramac SeiZleba sxvadasxva saxis infeqciebis an mowamvlis riskebi 

Seqmnas, aRniSnuli sistemis saSualebiT SesaZlebelia adreul etapze iqnes gamo-

vlenili es safrTxeebi da swrafad moxdes prevenciuli RonisZiebebis gatareba. 
zemoaRniSnulis garda, aseve sasargebloa HACCP sistemis danergva sawarmos 

ekonomikuri mdgradobis kuTxiTac. igi mniSvnelovnad uwyobs xels sawarmos repu-

taciis amaRlebas, momxmarebelTa ndobis mopovebas, rac, Tavis mxriv, zrdis konku-

rentunarianobas da savaWro SesaZleblobebs. am sistemis standartebi aRiarebulia 

ara marto adgilobriv, aramed saerTaSoriso donezec, rac sawarmoebs globalur 

bazrebze gasvlisa da vaWrobis saSualebas aZlevs. 

ase rom, HACCP standartis danaergva mniSvnelovania sursaTis warmoebis yvela 

etapze, radgan is xels uwyobs sawarmos Siga procesebis warmarTvas, zrdis sazo-

gadoebrivi jandacvis xarisxs da aumjobesebs cxovrebis dones. 
 

ZiriTadi nawili 

HACCP sistema Seiqmna gasuli saukunis 60-ian wlebSi aSS-is aeronavtikisa da 

kosmosuri sivrcis kvlevis erovnuli sammarTvelos (NASA) mier, romelic saWiro-

ebda usafrTxo sakvebis warmoebas kosmosuri misiebisaTvis. SemdgomSi igi SemoRe-

bul iqna janmrTelobis msoflio organizaciisa (WHO) da gaeros sursaTisa da 
soflis meurneobis organizaciis (UNFAO) Codex Alimentarius-is komisiis mier da aRi-
arebul iqna rogorc CAC/RCPP1 standarti. dReisaTvis am sistemis danergva, rogorc 
ukve aRiniSna, miznad isaxavs sursaTis uvneblobis kontrols da am principebis 

gamoyenebas did da mcire sawarmoebSi, raTa mosaxleobisaTvis uzrunvelyofil iq-

nes usafrTxo da janmrTelobisTvis uvnebeli produqtebis warmoeba. 



65 
 

qveyanaSi sursaTis higienis principebis dacvis, safrTxis analizisa da kri-

tikuli wertilebis sakontrolo sistemis (HACCP) mTavari mizania: 
• mTliani sasursaTo jaWvisaTvis GHP-is ZiriTadi principebisa da saxemZRvane-

lo miTiTebebis dadgena, raTa uzrunvelyofil iqnes adamianisaTvis uvnebeli 

sursaTis miwodeba; 

• ACCP principebis gamoyenebis Sesaxeb saxelmZRvanelo miTiTebebis dadgena;  

• GHP-sa da HACCP-s Soris arsebuli urTierTkavSiris ganmarteba. 

(HACCP) sistemis principebi gvawvdis CarCos adamianis moxmarebisaTvis gankuTv-

nili uvnebeli da Sesabamisi sursaTis warmoebisaTvis higienisa da sursaTis uvneb-

lobis aucilebeli kontrolis gansazRvriT, romelic unda ganxorcieldes sursa-

Tis warmoebis (maT Soris pirveladi warmoebis), gadamuSavebis, momzadebis, SefuT-

vis, Senaxvis, distribuciis, sacalo vaWrobis, sasursaTo momsaxurebis, transporti-

rebis da sxva SemTxvevaSi, sursaTis uvneblobis kontrolis specifikuri zomebis 

danergviT sasursaTo jaWvis konkretul etapebze.  
HACCP sistema vrceldeba umTavresad did sawarmoebze, magram misi Sesruleba 

aseve mniSvnelovania yvela kvebis, gadamuSavebisa da damzadebis obieqtebisaTvis, 

raTa uzrunvelyofil iqnes momxmareblisaTvis usafrTxo sakvebis damzadeba. 

HACCP sistemis Svid princips ganekuTvneba: 
• safrTxis analizi; 

• kritikuli sakontrolo wertilebis gansazRvra; 

• kritikuli zRvrebis dadgena 

• monitoringis procedurebis daweseba; 

• makontrolebeli qmedebebis daweseba; 

• verifikacia; 

• Canawerebis da dokumentaciis marTva. 

TiTeuli am principis dacva da gamoyeneba sawarmoSi metad mniSvnelovania 

HACCP sistemis danergvis procesSi.  
sursaTis uvneblobis safrTxeebi moicavs biologiur, fizikur da qimiur safr-

Txeebs. gaukontroleblobis SemTxvevaSi SesaZlebelia daziandes sakvebis xarisxi 

da gamoiwvios momxmareblis mowamvla da, gamoricxuli ar aris, letaluri Sedegic 

ki. amitom safrTxeebis analizSi Setanili unda iqnes yvela ingredienti, maTi mom-

zadebisa da Senaxvis wesebi. analizis Semdeg unda moxdes safrTxis Sefaseba da 

safrTxis konkretuli wertilebis gansazRvra, risTvisac gamoiyeneba sxvadasxva 

meTodi, kerZod, kritikuli kontrolis gadawyvetilebis xe an riskebis Sefasebis 

matrica.  
kritikuli wertilebis gansazRvris Semdeg aucilebelia kritikuli limitebis 

daweseba, raTa minimumamde iqnes dayvanili safrTxeebi. magaliTad, paTogenuri baq-

teriebis ganadgurebis mizniT qaTmisagan produqtebis momzadeba mizanSewonilia 

aranakleb 70 0C temperaturaze. Tu gazomvis Sedegad aRmoCndeba, rom romelime 

maCvenebeli limits gascda, kritikuli limitebis saSualebiT SesaZlebelia misi 

dakoreqtireba da limitis farglebSi dabruneba.  

sawarmoSi monitoringis procedurebi SemuSavebuli da danergili unda iyos 

yvela teqnologiuri ciklisaTvis. monitoringis procedurebi (temperaturis Semow-
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meba macivarSi, sanitariuli testebis gamoyeneba, mavneblebis kontroli da sxv.) 

damtkicebuli unda iqnes CanawerebiT. 

sawarmoSi dasaqmebuli personalis arasworma qmedebam SeiZleba daarRvios da-

wesebuli teqnologiuri procedurebis warmarTvis siswore (magaliTad,Daxali xor-

cis da mza sakvebis erTad Senaxva). sawarmoSi unda xdebodes personalis infor-

mireba da kontroli axali sakvebis swori markirebis kuTxiT. amiT Tavidan iqneba 

acilebuli momxmareblebisaTvis mavne produqtebis miwodeba. nebismieri teqnolo-

giuri etapisaTvis gawerili unda iyos makoreqtirebeli RonisZiebebi. 

 HACCP sistema moqmedebs gegmisa da procedurebis Sesabamisad da verifikacia 
moicavs nebismier makontrolebel proceduras, maT Soris Siga da gare audits. 

verifikacia aerTianebs HACCP sistemasTan dakavSirebul yvela saqmianobas.  

biznes operatorebma weliwadSi erTxel unda ganaaxlos HACCP sistemis do-
kumentacia, romelic dakavSirebulia sursaTis uvneblobis mxardaWerasTan. sawar-

moSi dasaqmebuli yvela TanamSromeli uwyvet reJimSi unda axorcielebdes im pro-

cedurebs, romliTac sursaTis uvnebloba garantirebulia. 
evrokavSiris regulaciebis Tanaxmad sxvadasxva profilis biznes operatoreb-

ma etapobrivad unda danergon kritikuli wertilebis sakontrolo HACCP sistema. 
aRniSnuli gaTvaliswinebulia saqarTvelos mTavrobis 2010 wlis 25 ivnisis #173 

dadgenilebaSi „teqnikuri reglamentebi _ sursaTis/cxovelis sakvebis higienis zo-

gadi wesisa da sursaTis/cxovelis sakvebis higienis gamartivebuli wesis damtki-

cebis Taobaze“ regulaciis Tanaxmad, biznes operatorebi romlebic axorcieleben 

cxoveluri warmoSobis sursaTis (xorci da xorcproduqtebi, rZis fxvnilze dam-

zadebuli sursaTi, Tevzi da Tevzis produqtebi, kvercxi da kvercxis produqtebi, 

Tafli) warmoebas da gadamuSavebas 2021 wlis 1 ianvridan valdebuli arian saqmi-

anoba HACCP-is principebis Sesabamisad ganaxorcielon. 

Cven mier ganxorcielebuli kvlevis procesSi ZiriTadi yuradReba daeTmo rZe-

sa da rZis nawarms, radgan saqarTveloSi rZe da rZis produqtebi mosaxleobis 

(gansakuTrebiT bavSvebis) kvebis racionis mniSvnelovani Semadgeneli komponentia. 

am produqtebis uvnebloba pirdapir aisaxeba sazogadoebis janmrTelobaze da mo-

mavali Taobebis jansaR fiziologiur ganviTarebaze. aRsaniSnavia, rom rZe da rZis 

nawarmi mometebuli safrTxis Semcvelia, radgan malfuWebad da cxoveluri daava-

debebis gadamtan produqtad iTvleba. garda amisa, rZis nawarmTan dakavSirebulia 

qimiuri safrTxeebi, romlebic dabinZurebuli garemosgan, sasursaTo daniSnulebis 

cxovelebis sakvebisgan Tu samkurnalo preparatebisgan da zogierTi saxis produq-

ciis warmoebisas gamoyenebuli qimiuri danamatebisgan momdinareobs. 

kvlevis periodi moicavda 2024 wlis ianvar-maisis Tveebs. kvleva fokusirebuli 

iyo qveynis Siga bazarze sursaTis uvneblobis kuTxiT da moicva qvemo qarTlis da 

kaxeTis regionebi. kvlevis komponentebi moicavda samagido da savele samuSaoebs. 
samagido kvlevis procesSi Segrovda TemasTan dakavSirebuli masalebi:  

• saqarTvelos kanonmdebloba, saxelmwifo programebi da saxelmwifo uwyebe-

bis angariSebi; 

• kompetenturi organizaciebis mier saqarTveloSi Catarebuli kvlevis anga-

riSebi. 

CaRrmavebuli kvlevis farglebSi Catarda gamokiTxvebi merZeveobis seqtorSi 

35 biznes-operatorTan gardabnis, marneulis, dmanisis, walkis, sagarejos, gurja-
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anis, dedofliswyaros da siRnaRis municipalitetebSi. respodentTa SeCeva moxda 

kompetenciis, gamocdilebis, biznesis warmoebis da saqmianobis specifikis gaTva-

liswinebiT. interviuebis aReba ganxorcielda struqturirebuli kiTxvaris gamoye-

nebiT. TiTeuli intervius dros kiTxvebi gansxvavdeboda respodentis informire-

bulobis xarisxisa da pasuxismgeblobis sferos Sesabamisad. kvlevis procesSi aseve 

ganxorcielda:  

• savele dakvirvebebi agrarul bazrobebze aRebuli yvelis 20 nimuSze. labora-

toriulad iqna gamokvleuli mikrobiologiuri parametrebi; 

• monitoringi rZis produqtebiT movaWre 20 savaWro obieqtze.  

municipalitetebSi rZisa da rZis nawarmis uvneblobis miRwevis kuTxiT metad 

mniSvnelovania kvalificiuri veterinaruli kadrebis arseboba. am kuTxiT Seswav-

lil municipalitetebSi kvalificiuri veterinarebis naklebobaa, radgan wlebis 

ganmavlobaSi veterinarebis swavleba erT agrarul universitetSi mimdinareobda 

da kursdamTavrebulTa umetesoba binadari cxovelebis (ZaRli, kata) veterinar eqi-

mad muSaobas aniWebs upiratesobas. amasTan, mxedvelobaSia misaRebi isic, rom sur-

saTis erovnuli saagentos (ses) regionul struqturebSi dasaqmebul veterinarebs 

sakmaod dabali anazRaureba da didi datvirTva aqvT, rac garkveul problemebs 

uqmnis ses-s kadrebis mozidvis saqmeSi. sakvlevi municipalitetebis wvrili ferme-

ruli meurneobebis umetesoba kerZo veterinarul momsaxurebas mxolod gadaude-

beli saWiroebis dros iyenebs, rac amcirebs kerZo veterinarebze moTxovnas. 

sakvlev regionebSi dRemde gamowvevad rCeba biznes subieqtebis mier gayiduli 

rZis produqtebidan momdinare safrTxeebis aRqma. kerZod maT umravlesobas (gansa-

kuTxebiT wvril fermerebs) ar gaaCnia higienuri moTxovnebis dacvisa da maT sakuT-

rebaSi arsebuli cxovelebis jamrTelobaze zrunvis praqtika. sursaTis uvnebloba-

ze da HACCP sistemaze mewarme subieqtebis cnobierebis amaRlebis gareSe warmoud-

genelia rZisa da rZis nawarmis uvneblobis mdgomareobis gaumjobeseba. 
zemoaRniSnulis garda, sakvlev municipalitetbSi rZisa da rZis nawarmis uv-

neblobis uzrunvelyofa SeuZlebelia laboratoriebis gareSe. samwuxarod, saxezea 

laboratoriebis nakleboba da amas emateba isic, rom sakmaod maRalia analizebis 

fasebi. yovelive es, ra Tqma unda, mewarmeebs garkveul barierebs uqmnis. dReisaTvis 

garemos dacvisa da soflis meurneobis saministroSi mimdinareobs agrolabora-

toriebis ganviTarebis koncefciaze muSaoba da umokles periodSi gamoinaxeba re-

sursi laboratoriebis seqtoris ganviTarebisTvis. gamowvevas warmoadgens agreTve 
saxelmwifo kontrolis arasakmarisi masStabebi. regionSi kvlav problemad rCeba 

oficialuri registraciis gareSe momqmedi sawarmoebis arseboba, romelTa gamovle-

naze sursaTis erovnuli saagento Sesabamis kontrols ver axorcielebs. rZis seq-

torSi dasaqmebuli mewarmeebi am sakiTxs mTeli simwvaviT ayeneben da bazarze usa-

marTlo konkurencias uCivian, radgan regionSi ojaxuri meurneobis safarqveS mra-

vali rZis sawarmo muSaobs. 
sursaTis uvneblobis saxelmwifo kontroli aseve ar vrceldeba araorganizebul 

gare movaWreebze, romlebic mniSvnelovan problemas qmnis uvneblobis mxriv saeWvo 

rZis produqtebis gasaRebis kuTxiT. gasaTvaliswinebelia isic, rom ar xdeba sursaTis, 

maT Soris rZis da rZemJava produqtebis laboratoriuli kvlea sakveb danamatebze. 

arada mravali fermeri cxovelTa kvebis racionSi uamrav sakveb danamats iyenebs da 

maTgan momdinare safrTxeebi adamianis janmrTelobaze did gavlenas axdens.  
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biznes operatorebis saqmianobaSi dauZlevel problemad rCeba uvneblobis da 

rZis veterinaruli preparatebis narCenebiT dabinZureba. cnobilia, rom veterina-

rul afTiaqebSi antibiotikebi receptis gareSe iyideba. xSirad fermerebi msxvil-

fexa rqosani pirutyvis mkurnalobas veterinarTan konsultaciis gareSe axorci-

eleben da rZis realizaciis dayovnebis vadebs ar icaven. aseT SemTxvevaSi did 

gamowvevad rCeba rZis mikrobiologiuri dabinZureba. 

  
 

daskvna 

amrigad, HACCP sistemisa da sursaTis uvneblobis standartebis danergva 

saqarTveloSi mniSvnelovan rols Seasrulebs sursaTis industriis ganviTarebaSi, 

uzrunvelyofs yvela im safrTxis kontrols, romelic SeiZleba gamoiwvios sasur-

saTo produqciis dabinZurebam. am sistemis efeqturi gamoyeneba ara marto daicavs 

momxmarebels safrTxeebisagan, aramed xels Seuwyobs qveyanaSi rogorc sursaTis 

warmoebis xarisxisa da saerTaSoriso bazrebze konkurentunarianobis amaRlebas, 

ise qveynis sursaTis industriis reputaciis gaumjobesebas. 
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FOOD SECURITY GOALS AND THE IMPORTANCE OF USING THE HACCP 
SISTEM IN ENSURING FOOD SAFETY 

G. Duchidze, I. Arsenashvili 

(East European University) 
 

Resume. Ensuring food safety is one of the key elements in achieving food security goals. This process 
involves implementing all necessary measures regarding the quality and safety of food in the import and export, 
production, processing, and supply of food. It includes mechanisms to protect against pathogens, chemical 
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additives, and physical contamination. Therefore, ensuring food safety is directly related to achieving food 
security goals, as it guarantees not only the quality and safety of food but also improves human health and the 
quality of life. 

The HACCP (Hazard Analysis and Critical Control Points) system is the main tool used to ensure food 
safety. It combines hazard analysis and critical control points to prevent food contamination. Implementing 
the HACCP system is essential for farmers and other food producers to ensure the safety and quality of their 
products. 

A study focusing on the safety of dairy products revealed issues in the regions of Kvemo Kartli and 
Kakheti regarding hygiene protection, the use of medical treatments, and access to laboratory research. The 
effective implementation of the HACCP system, compliance with relevant regulations, and raising awareness 
are necessary to improve the country's food security. 

The HACCP system is one of the most effective and internationally recognized approaches to ensuring 
food safety. It is based on hazard analysis and the identification of critical control points, allowing producers 
to detect uncontrolled risks and address them in a timely manner. This standard is especially important for 
those involved in producing and supplying food products, as it effectively identifies and prevents elements that 
may pose a health risk to humans. The article discusses the principles of the HACCP system, its importance in 
Georgia, particularly in the production of dairy and dairy products, and analyzes the challenges encountered 
when implementing this system. 

 

 Keywords: control points; food safety; quality management; retail. 
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rkinigzis transporti 

 

 

rkinigzis satvirTo sadguris sasawyobo meurneobis ganviTareba da 

optimaluri variantis SerCeva 

beJan didebaSvili, maia iaZe, tariel kotrikaZe, levan lomsaZe,  

mixeil grigoraSvili  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia satviTo sadguris sasawyobo meurneobis ganviTarebis sa-

kiTxi, rac gulisxmobs iseTi optimaluri variantis SerCevas, romelSic gaTvaliswi-

nebuli iqneba saqarTveloSi mosalodneli tvirTnakadebis zrdis pirobebSi satviTo 

sadgurebSi (araspecializebuli, saporto da sxv.) tvirTebis droulad miReba-gagzav-

nis, Senaxvisა da dasawyobebis pirobebis uzrunvelyofa. garda amisa, sawyobebis saTana-

do konstruqciebi, ganlageba da aRWurviloba xels Seuwyobs saeqsplუatacio muSa-
obis raodenobriv da xarisxobriv maCvenebelTa gaumjobesebas. 

 

sakvanZo sityvebi: samuSaoTa frontis sigrZe; sasawyobo meurneoba; satvirTo 

sadguri; sawyobis sigrZe; sawyobis farTobi. 

 

Sesavali 

Tanamedrove pirobebSi ganviTarebuli movlenebis gamo (rac ruseT-ukrainis om-

Tanaa dakavSirebuli) Sua aziidan da CineTidan ruseTze gamavalma tvirTebis garkve-

ulma nawilma saqarTvelosken gadmoinacvla. SemdgomSi, ra Tqma unda, mosalodnelia 

am tvirTnakadebis kidev ufro gazrda.  

saqarTvelos satviრTo sadgurebSi (araspecializebuli, saporto da sxv.) tvir-

Tebis droulad miReba-gagzavna, Senaxvა da dasawyobebა gansakuTrebul yuradRebas 

imsaxurebs და iTvaliswinebs satvirTo raionis (sr), anu satviTo sadguris sasawyobo 

meurneobis ganviTarebas da optimaluri variantis SerCevas. 
 

ZiriTadi nawili 

satvirTo raionis simZlavres gansazRvravs saliandago da sasawyobo meurneo-

bis (tipebi da sqemebi) ganviTareba, mowyobilobaTa urTierTracionaluri da xelsa-

yreli ganlageba, vagonTa SerCevis efeqtiani meTodebis, datvirTva-gadmotvirTvis 

samuSaoTa kompleqsuri meqanizaciisa da avtomatizaciis gamoyeneba. 

optimaluri variantis SerCeva da daproeqteba xorcieldeba teqnikur-ekonomi-

kuri gaangariSebis (dasabuTebaTa) saerTo principebis safuZvelze sabazro ekono-

mokis moTxovnaTa gaTvaliswinebiT. 

qvemoT ganxilulia iseTi sakiTxebi, romlebic exeba rkinigzasTan ganlagebuli 

sawyobebis teqnologiur sqemas, rkinigzis liandagebTan maTi ganlagebis konstru-

qciebisa da tipebis, sawyobebis gaangariSebis ZiriTad principebsa da sxv. 1-l nax-

ze mocemulia rkinigzasTan ganlagebuli sawyobebis teqnologiuri sqema.  
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nax. 1. rkinigzasTan ganlagebuli sawyobebis teqnologiuri sqema  

rkinigzasTan ganlagebuli sawyobebi iyofa saerTo da arasaerTo sawyobebad. 

saerTo sawyobebi rkinigzis gamgeblobaSia, xolo arasaerTo sargeblobisa _ tvir-

Tebis mimReb-gamgzavnTa gamgeblobaSi. gadasamuSavebeli tvirTis saxeobis mixedviT 

sawyobebi iyofa universalur da specialur, xolo maTi Senaxvis pirobebis mixedviT 

_ daxurul, naxevrad Ria (gadaxuruli baqnebi) da Ria sawyobebad. daxuruli saw-

yobebi SeiZleba iyos rogorc erTsarTuliani, ise mravalsarTuliani.  

daxuruli sawyobebis rkinigzis liandagTa gverdze ganlagebis ZiriTadi Sesa-

Zlo variantebi warmodgenilia me-2 nax-ze, xolo ambaruli tipis sawyobebis va-

riantebi maTSi rkinigzis liandagebis ganlagebiT _ me-3 nax-ze. 

 

 
nax. 2. daxuruli sawyobebis rkinigzis liandagebis gverdze  

ganlagebis ZiriTadi SesaZlo variantebi 
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nax. 3. ambaruli tipis satvirTo sawyobebis ZiriTadi  

variantebi rkinigzis liandagebis ganlagebiT 

ama Tu im tipis (variantis) ganlagebisa da sawyobis konstruqciis SerCeva unda 

moxdes adgilobrivi pirobebis gaTvaliswinebiT da mTeli rigi teqnikur-ekonomi-

kuri mosazrebebis safuZvelze. yvela SemTxvevaSi sawyobebis konstruqciebi, ganla-

geba da aRWurviloba xels unda uwyobdes saeqspluatacio muSaobis raodenobriv 

da xarisxobriv maCvenebelTa gaumjobesebas. 

sawyobebi maqsimalurad unda akmayofilebdes teqnikur-saeqspluatacio moT-

xovnebs. maTi konstruqcia da zomebi unda Seesabamebodes mocemul saangariSo tvir-

Tbrunvas zrdis perspeqtivis gaTvaliswinebiT, unda uzrunvelyofdes tvirTis da-

culobas da datvirTva-gadmotvirTvis samuSaoTa kompleqsuri meqanizaciisa da av-

tomatizaciis saSualebaTa efeqtur gamoyenebas. satvirTo raionSi (sawyobebSic) 

usafrTxoebis teqnikis wesebTan erTad unda sruldebodes rogorc xanZarsawinaRo, 

ise sawarmoo esTetikisa da Senobebis Tanamedrove arqiteqtoruli gaformebis moT-

xovnebi. sawyobis farTobis (m2) gaangariSeba unda ganxorcieldes 1 m2 farTobze 

dadgenili datvirTvis safuZvelze Semdegi zogadi formulis mixedviT: 

. . . .
. (1 )

365
Q K t

F
P

α
β= −wl uT gas Sen

sawy pir ,  
sadac Qwl.^´aris konkretuli saxeobis tvirTis wliuri raodenoba, romelic 

gaivlis sawyobs, t;  
 αuT. _ tvirTnakadis uTanabrobis koeficienti (unda iyos saSualod 0,10 – 0,15); 
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Kgas. _ damatebiTi farTobis gasaTvaliswinebeli koeficienti (tvirTebs Soris 

meqanizmebis gatareba, gasasvlelebi, sasworis moTavseba, tvirTis mimReb-Cambare-

belTa saTavsebi da sxv.);  
tSen. _ tvirTis Senaxvis normatiuli vada, dRe-Rame;  
P _ sawyobis farTobis 1 m2-ze datvirTva, t;  
βpir. _ uSualo (pirdapiri) gadatvirTvis koeficienti, romelic iTvaliswinebs 

satvirTo operaciis Sesrulebas pirdapiri variantiT „vagoni-avtomobili“ an „av-

tomobili-vagoni“. 

amrigad, sawyobis farTobi ZiriTadad damokidebulia tvirTis dReRamur rao-

denobaze 
.

.

Q
α⋅

 
 
 

wl

uT
365 , Senaxvis xangZlivobaze, tvirTis saxeobasa da sawyobebSi (moe-

danze) moTavsebis pirobebze, uSualo gadatvirTvis donesa da sawyobSi gamoyenebul 

datvirTva-gadmotvirTvis saSualebaTa saxeobaze. P, tSen. da Kgas. mniSvnelobebis 

SerCeva unda moxdes tvirTis saxeobis mixedviT, rac aisaxeba specialur cxrilSi 

(rkinigzis sadgurebisa da kvanZebis daproeqtebis instruqcia). 

gadatvirTvis pirdapiri variantis farTo gamoyeneba anelebs sasawyobo meur-

neobis ganviTarebas, aCqarebs tvirTis adgilze mitanas, amcirebs rogorc saeqs-

pluatacio xarjebs da gadazidvis TviTRirebulebas, ise vogonTa mocdenas (rac, 

Tavis mxriv, moqmedebs vagonis brunvis gaumjobesebaze) da sxv. 

sawyobis sigrZis gansazRvra xdeba farTobis gaangariSebis Semdeg  𝐿𝐿საწყ.=
𝐹𝐹საწყ.
𝑏𝑏საწყ.

 ,  

sadac bsawy. aris sawyobis sigane, romlis dadgena xdeba standartuli normativebis 

mixedviT (sxvadasxva faqtoris gaTvaliswinebiT). 

amis Semdeg sawyobis dadgenili sigrZe (Lsawy.) unda Semowmdes datvirTva-gad-

motvirTvis frontis mixedvioT Semdegi utolobis daculobaze (pirobebze):  

. .L L≥sawy fr , 
samuSaoTa frontis sigrZe ki damokidebulia sawyobSi erTdroulad miwodebul 

vagonTa raodenobaze, romlebmac unda gaiaros datvirTva-gadmotvirTvis operaciebi  

. . .1L m=fr vag vag , 
sadac mvag. aris sawyobTan erTdroulad miwodebul vagonTa raodenoba; lvag. _ erTi 
satvirTo vagonis sigrZe, m. 

gadaxuruli baqnebis, Ria baqnebisa da moednebis zomebis gaangariSeba da 

dadgena xorcieldeba imave wesiTA da meTodiT, rogorc daxuruli sawyobebis 

pirobebSi xdeba. 

  
 
daskvna 

zemoaRniSnulidan gamomdinare, saTanado gaangariSebisa da SerCevis Semdeg 

sawyobebis, baqnebisa da moednebis mizanSewonili (xelsayreli) ganlageba satvirTo 

raionSi warmoadgens am sawarmoo obieqtis gamarTuli da didmwarmoebluri muSa-

obis utyuar safuZvels. amitomac aris, rom dRes satvirTo meurneobis mowesrigeba 

da srulyofa miiCneva sadgurTa saeqspluatacio muSaobis gaumjobesebis erT-erT 

umniSvnelovanes problemad. 
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RAILWEY TRANSPORT 
 

DEVELOPMENT OF RAILWAY FREIGHT STATION WAREHOUSING AND 
SELECTION OF OPTIMAL OPTION 

B. Didebashvili, M. Iadze, T. Kotrikadze, L. Lomsadze, M. Grigorashvili 

(Georgian Technical University) 
 

Resume. The article discusses the development of the warehouse farm of the loading station and the 
selection of the optimal option, which will take into account the improvement of the conditions of timely 
receiving and sending, storage and warehousing of cargo in loading stations (non-specialized, port, 
transshipment) in the conditions of the expected growth of cargo flows in Georgia. Structures, layout and 
equipment of warehouses will contribute to the improvement of quantitative and qualitative indicators of 
operational work. 

 

Keywords: loading station; warehouse area; warehouse farm; warehouse length; work front length. 
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farmacia 

 

 

samedicino da saafTiaqo dawesebulebebSi dagegmili intervenciebis 

farmakoekonomikuri Sefaseba 

nana SaSiaSvili  

(saqarTvelos teqnikuri universiteti) 
 

reziume: jandacvis sistemaSi mniSvnelovan rols asrulebs farmakoekonomikuri 

(PE) kvlevebi. maTi gaanalizebis safuZvelze xdeba samkurnalo saSualebebisa da in-

tervenciebis xarjTefeqtianobis gazomva. analizi iwyeba sworad gansazRvruli samu-

Sao garemosa da saTanado meTodebis SerCeviT arsebuli monacemTa wyaroebis kon-

teqstSi.  

statiaSi ganxilulia saavadmyofoebisa da afTiaqebisaTvis gankuTvnili sxvada-

sxva kvlevis modeli, sadac Sedegebis, xarjebisa da resursebis gamoyenebis mixedviT 

mniSvnelovani da diferencirebuli gansxvavebebi iCens xolme Tavs. saavadmyofoebSi 

samkurnalo saSualebebis gamoweris Sefasebisas gansakuTrebuli mniSvneloba eniWeba 

eleqtronuli sistemis xarjebsa da sargebels. afTiaqis garemoSi ki gazrdili kon-

kurenciis pirobebSi sayuradReboa momxmarebelTa loialurobis programebis xarjTe-

feqtianoba da Sexsenebebis programebi. kvlevebis Sedegad warmodgenili daskvnebis 

safuZvelze gaTvaliswinebulia pirdapiri da arapirdapiri xarjebi, romlebic gaweu-

lia swavlebasa da Sedegebis mudmiv monitoringze. amgvari analizebi xels uwyobs 

rogorc intervenciebis efeqtianobis Sefasebas, ise jandacvis resursebis miznobriv 

gamoyenebas. 
 

sakvanZo sityvebi: diskontireba; mgrZnobelobis analizi; farmakoekonomika; 

xarjTefeqtianobis analizi; xarjTsargeblianobis analizi. 

 

Sesavali 

farmakoekonomikuri Sefaseba jandacvis sistemisTvis is erT-erTi mniSvnelovani 

instrumentia, romelic SezRuduli resursebis pirobebSi maqsimalurad efeqturi 

gadawyvetilebebis miRebis saSualebas iZleva. samedicino da saafTiaqo dawesebule-

bebSi farmakoekonomikuri meTodebis gamoyenebiT dagegmili intervenciebis Sefaseba 

xarjebis Semcirebisa da pacientTa janmrTelobis Sedegebis gaumjobesebisakenaa 

mimarTuli. analizi moicavs gansxavebuli tipis meTodebs, romlebic uzrunvelyofs 

servisebis efeqtianobisa da finansuri sargeblis Sefasebas. Sedegad, mtkicebulebaze 

dafuZnebuli gadawyvetilebebis miReba xels uwyobs finansurad mdgradi sistemis 

Camoyalibebas. 
 

ZiriTadi nawili 

farmakoekonomikuri (PE) kvlevebis masStabis gansazRvra erT-erTi ZiriTadi 

nabijia medicinaSi kvlevis sfero unda iyos realuri monacemTa xelmisawvdomi 

wyaroebis konteqstSi. zogjer sasurvelia pacientTan dakavSirebuli iseTi grZel-
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vadiani Sedegebis gazomva, rogoricaa sikvdilianoba, avadoba da hospitalizacia 

farmacevtis mier marTuli qronikuli daavadebis mkurnalobis xarjTefeqtianobis 

gazomvis dros. Tumca, es analizi SesaZloa ararealuri iyos, vinaidan moiTxovs 

grZelvadian periodSi Sedegebis gazomvas. aqedan gamomdinare, konkretul SemTxve-

vebSi mkvlevrebi aqcents akeTeben pirdapiri xarjebis dazogvaze, klinikaSi dayov-

nebis xangrZlivobasa da monacemebis Tanxvedraze [1, 2]. 

farmakoekonomikuri analizisaTvis samuSao sivrcis gaTvaliswineba aucilebe-

lia, radgan jandacvis obieqtebi (afTiaqisa da saavadmyofos garemo) mkveTrad gan-

sxvavdeba erTmaneTisagan operaciebis, prioritetebisa da servisebis dafinansebis 

wyaroebis mixedviT. ganvixiloT samkurnalo saSualebebis gamowera-gacemasTan da-

kavSirebuli ori SemTxveva:  

saavadmyofos kvleva. saavadmyofoSi antibiotikebis daniSnulebis gaidlaine-

bis dacva mudmivi problemaa. arsebobs gegma eleqtronuli gadawyvetilebis mxarda-

Weris sistemis danergvisa da antibiotikebis gamoweris procesis gaidlainebTan 

Sesabamisobis gaumjobesebis mizniT. gasaanalizebelia, Tu ramdenad gamarTlebulia 

eleqtronuli mxardaWeris ganxorcielebis xarji.  

afTiaqis kvleva. gazrdili konkurenciis pirobebSi, direqtorTa sabWo ganixi-

lavs kompaniis mimarT momxmareblebis loialurobis gazrdas. arsebobs programis 

asamoqmedebeli gegma, romelic moicavs: receptis Sexsenebebs, aqtiur komunikacias 

pacientebTan wamlis yovel ganmeorebiT ganawilebaze, gverdiTi efeqtebis monito-

rings, rac SeiZleba aisaxos saafTiaqo brendTan grZelvadian ,,erTgulebaSi“. imi-

saTvis rom gavigoT, Tu ramdenad gamarTlebulia am strategiis xarjTefeqtianoba, 

ganvixiloT farmakoekonomikuri Sefasebis sami ZiriTadi meTodi: 

• xarjTefeqtianobis analizi (CEA);  
• xarჯTsargeblianobis analizi (CBA); 
• xarjTSedegianobis analizi (CUA).  

aRniSnuli meTodebi sxvadasxva mimarTulebiT aanalizebs dagegmili proeqte-

bis Rirebulebas da Sedegebs, rac aisaxeba strategiuli gadawyvetilebebis miReba-

Si. 

saavadmyofoSi antibiotikebis gaidlainis Sesabamisad daniSvnis praqtikis ga-

umjobesebis mizniT gegmaven eleqtronuli sistemis danergvas. xarjTefeqtianobis 

analizi gansazRvravs sistemis danergvis Rirebulebas saavadmyofos TiToeuli pa-

cientis saTanado mkurnalobisTvis. Tu sistema gazrdis saxelmZRvanelo doku-

mentTan Sesabamisobas da amiT Seamcirebs antibiotikebis arasaTanado gamoyenebas, 

SesaZloa ufro nakleb pacients dasWirdes damatebiTi mkurnaloba da gauumjobes-

des janmrTelobis mdgomareoba. xarjTsargeblianobis analizi saavadmyofos Sem-

TxvevaSi gansazRvravs, Rirs Tu ara investiciis ganxorcieleba finansuri Tvalsaz-

risiT. gaTvla SeiZleba gakeTdes mosalodnel xarjebze, aseve, mis Semcirebaze 

antibiotikebiT gamowveuli garTulebebis prevenciis gamo. aseT SemTxvevaSi, inves-

ticia SesaZloa finansurad gamarTlebuli aRmoCndes. xarjTSedegianobis analizi 

afasebs gavlenas pacientis janmrTelobis xarisxze (magaliTad, QALY და DALY sis-
temebis gamoyenebiT). Tu dagegmili proeqtis mixedviT sistema axdens infeqciebis 

prevencias, aumjobesebs pacientis sicocxlis xarisxs, maSin CUA sistemac misaRebia. 

afTiaqebis SemTxvevaSi kompania gegmavs pacientTa CarTulobis gazrdas prog-

ramiT, raTa gaaumjobesos pacientebTan komunikacia da kompaniisadmi erTguleba. 
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xarjTefeqtianobis analiziT dgindeba, efeqturia Tu ara programa pacientebis 

erTgulebis gumjobesebis mxriv da ramdenad exmareba igi momxmareblebs samkunalo 

saSualebebis droulad miRebaSi. efeqtianobis maCvenebeli SeiZleba gamoisaxos 

imiT, Tu ramdenad gaumjobesda pacientebis janmrTelobis Sedegebi da kompaniis 

mimarT maTi loialuroba. xarjTSedegianobis analiziT afTiaqis SemTxvevaSi aq-

centi keTdeba programis danergvis Sedegad miRebul finansur sargebelze. im Sem-

TxvevaSi, Tu programis implementacia uzrunvelyofs pacientTa erTgulebas da 

aumjobesebs gayidvebs da Semosavlebs, investicia SeiZleba finansurad gamarTle-

bulad CaiTvalos. xarjTSedegianobis analiziT fasdeba dagegemili programis gav-

lena pacientebis cxovrebis xarisxze, rac gamoisaxeba rogorc pacientebis mkur-

nalobis Sesabamisobis gazrdiT, ise daniSnulebebis droulad micemiT. amasTan, 

aseve unda ganisazRvros, zrdis Tu ara programa pacientTa janmrTelobis zogad 

mdgomareobas. es ki farmacevtuli kompaniisaTvis SeiZleba grZelvadian perspeq-

tivaSi sasargeblo iyos. 

SemTxvevebis Sedareba. saavadmyofosa da afTiaqis SemTxvevebi dagegmili pro-

eqtebis gansaxorcieleblad saWiroebs resursebis optimalur ganawilebas, Tumca, 

gasaTvaliswinebelia gansxvaveba analizis SedegebSi, kerZod: 
• xarjTefeqtianobis analizi saavadmyofoSi miznad isaxavs samedicino persona-

lis saqmianobis Sesabamisobis gazrdas, xolo afTiaqSi ukavSirdeba pacientTa 

CarTulobisa da erTgulebis gazrdas; 
• xarjTsargeblianobis analiziT saavadmyofos SemTxvevaSi fasdeba infeqciebis 

prevencia da damatebiTi mkurnalobis xarjebis Semcirebis strategia, xolo 

afTiaqSi _ momxmareblis erTgulebis gaumjobeseba da Semosavlebis zrda; 
• xarjTSedegianobis analizis maCveneblebiT xdeba saavadmyofoSi janmrTelobis 

mdgomareobis gaumjobeseba, afTiaqSi ki ganisazRvreba pacientis cxovrebis xa-

risxis gazrda da medikamentebis miRebis procesis regularuli monitoringi. 

ase rom, saavadmyofo aqcents akeTebs pacientTa janmrTelobis gaumjobesebaze, 

xolo afTiaqi _ pacientTa CarTulobisa da erTgulebis strategiebze, rac grZel-

vadian sargebels uzrunvelyofs. 

saavadmyofoze dafuZnebul intervenciebs, savaraudod, miekuTvneba rTuli ara-

pirdapiri xarjebi, kerZod, avadmyofobis gamo produqtiulobis dakargva da Zvirad 

Rirebuli diagnostikuri procedurebi. klinikis SemTxvevis Seswavlis magaliTis mi-

xedviT intervenciis saerTo mizania eqimis saqmianobis Tanxvedra gaidlainebTan da, 

amdenad, orientireba ara klinikur Sedegebze, aramed maTTan SesabamisobaSi moyva-

naze. Tumca, afTiaqis SemTxvevaSi saqmianobis masStabi ufro farTo iqneba, radgan 

igi miznad isaxavs mravali iseTi intervenciis ganxorcielebas, rogoricaa receptis 

Sexseneba, mWidro komunikacia, gverdiTi efeqtebis monitoringi. aseTi sirTule, ra 

Tqma unda, mniSvnelovan rols Seasrulebs xarjebis gazomvasa da im cvladebis gan-

sazRvraSi, romelic unda daeqvemdebaros ekonomikur Sefasebas. intervenciis Ziri-

Tadi mizania momxmarebelTa loialurobis gazrda da, Sesabamisad, intervenciis sfe-

ros yuradRebis gamaxvileba momxmareblis kmayofilebasa da grZelvadian erTgule-

baze. igi ar iTvaliswinebs sxva mniSvnelovan, Sedegebs. kerZod, hospitalizacias an 

janmrTelobasTan dakavSirebuli cxovrebis xarisxis dones.  

farmacevtuli praqtikis kvleva xSirad gvTavazobs zrunvis modelebs, romle-

bic TanamSromlobiTi xasiaTisaa da, romelSic farmacevtebi gvTavazoben TavianT 
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momsaxurebas jandacvis sxva profesionalebTan (eqTnebi an eqimebi) erTad. zogierTi 

farmacevtis saqmianobaze dafuZnebuli pacientis movlis intervenciebi ki unda 

Sefasdes mosaxleobis perspeqtividan gamomdinare. pirvel SemTxvevaSi, eleqtro-

nuli gadawyvetilebis mxardaWeris konkretuli mizani viwroa da am SefasebisaTvis 

mosaxleobis rgoli SeiZleba arc iyos gaTvaliswinebeli, miuxedavad imisa, finan-

sdeba Tu ara saavadmyofo sajaro an kerZo resursebidan.  

xarjebis efeqtianobis analizi ufro xSirad gamoiyeneba intervenciis da im-

gvari kvlevebisaTvis, romlebic afasebs farmacevtuli zrunvis models iseTi qro-

nikuli daavadebebis SemTxvevebSi, rogoricaa asTma da sigaretis moweva-Sewyvetis 

programebi. xarjTsargeblianobis analizis SezRuduli gamoyeneba xarjTefeqti-

anobis analizTan SedarebiT SeiZleba aixsnas klinikuri Sedegebis Rirebulebis 

gansazRvris gamowvevebis konteqstSi. xarjTsargeblianobis analizi (CBA) moicavs 
konkretuli intervenciis yvela maxasiaTebels, romlebic unda aisaxos fulad 

RirebulebebSi. CBA SeiZleba gamoyenebul iqnes intervenciebis umetesobisaTvis, gan-

sakuTrebiT axali saafTiaqo modelis Sefasebisas, xolo xarjTSedegianobis ana-

lizs (CUA) mimarTaven izolirebuli sxvadasxva CarevisaTvis, rac iSviaTia far-

macevtuli praqtikis kvlevaSi. zemoT moyvanil magaliTSi eleqtronuli gadawyveti-

lebis mxardaWeris sistemis konteqstSi, xarjTefeqtianobis analizi (CEA) da 

xarjTsargeblianobis analizi (CBA) Tanabrad aris gamoyenebadi. CBA gvawvdis mxo-
lod Carevisas wminda sargeblis koeficients da ver gvaCvenebs gaidlainis aqtiuri 

danergvisas Sedarebis process da, piriqiT, CEA-ს SeuZlia daafiqsiros saxelmZRva-

nelos gamoyenebiT SedarebiTi maCvenebeli, rogorc inkrementaluri xarjTefeq-

tianobis koeficienti gansxvavebuli xarisxis mixedviT, amitom ufro efeqturi iq-

neba am meTodis gamoyeneba. rac Seexeba afTiaqis SemTxvevas, CBA winaswar aris 

mosalodneli, xolo CEA gvawdvis informacias momxmarebelTa SenarCunebis Sesaxeb, 

xolo wminda finansuri sargeblis Sesaxeb igi arainformatiulia. gadamxdelis 

perspeqtivis gaTvaliswinebiT, Sexsenebis programis farglebSi, igi cdilobs Sei-

narCunos da gazardos biznesi konkurentul garemoSi, CBA upiratesobas aniWebs 

CEA-s am konkretul magaliTSi [3_5].  

xarjebi da Sedegebi nebismieri farmakoekonomikuri analizis mniSvnelovani 

nawilia. mTeli rigi faqtorebi dakavSirebulia konkretuli intervenciis pirdapiri 

da arapirdapiri xarjebis SefasebasTan. janmrTelobis dacvis intervenciis pirda-

piri Rirebuleba moicavs rogorc intervenciis, ise arapirdapir xarjebs. farma-

cevtuli intervenciebis ekonomikuri gavlenis Sefasebis kvlevebis umetesoba ar 

asaxavs zogierT xarjs, Tumca, arsebobs farmakoekonomikuri kvlevebi, romlebSic 

Seswavlilia CarevebTan dakavSirebuli pirdapiri da arapirdapiri xarjebi. 

sayuradReboa farmacevtebis ricxvis Semcirebis xarjTefeqtianobis analizi. 

kvlevis avtorebma Seiswavles yvela xarji, romlebic dakavSirebuli iyo interven-

ciis ganxorcielebasTan da moicavda arapirdapir xarjebsac (momsaxurebis miReba, 

jandacvis profesionalebis momzadeba, resursebis gamoyeneba da efeqtianobis da-

kargva). praqtikuli da advilad gasagebi magaliTi SeiZleba iyos saswavlo masa-

lebis momzadebis Rirebuleba. miuxedavad imisa, rom treningis Sinaarsi SeiZleba 

gansxvavdebodes sxvadasxva profesionalisTvis, masalis momzadebis xarjebis ganme-

orebiT gamoyofa zrdis treningTan dakavSirebul xarjebs. aqedan gamomdinare, mni-
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Svnelovania, rom Tavidan iqnes acilebuli aseTi dublireba, Tu es SesaZlebelia 

[6, 7]. 

zemoaRniSnuli SemTxvevebis mixedviT gadawyvetilebis mxardaWeris xarjebis 

Sefasebam ara marto unda ganixilos axali sistemis SeZenisa da implementaciis, 

aramed misi mimdinare movla-patronobis, personalis momzadebis, axali personalis 

swavlebasTan dakavSirebuli xarjebi, aseve, codnis bazis ganaxlebis, sxva siste-

masTan integraciis da Sedegebis gazomvis Rirebuleba. antibiotikebis daniSnulebis 

gaidlainebis moTxovnebis danergvis Rirebulebis dadgenisas unda Sefasdes ro-

gorc sawyisi procesis ganxorcielebis, ise monitoringis xarjic. analogiurad, 

mniSvnelovania gaidlainebis ganaxlebis, mimdinare cvlilebebisa da Sesabamisobis 

monitoringis Rirebuleba.  

saerTo xarjebi sazogadoebriv afTiaqsa da saavadmyofos magaliTebSi iqneba 

treningis, Semxsenebeli ("Memo-Care") programis implementaciis, Sesabamisobis moni-

toringis da Sedegebis gazomvasTan dakavSirebuli xarjebi [5, 8].  

Sedegebis zomebisa da sargeblis Sefaseba (romelic dakavSirebulia konkretul 

CarevasTan) SeiZleba zogjer saWiroc ar iyos. magaliTad, konkretuli farmacevtuli 

intervenciebis Sefasebisas SeiZleba gaizomos rekomendaciebTan dakavSirebuli, da-

zogili pirdapiri xarjebi. sargebeli (kerZod, arasasurveli gverdiTi efeqtebis 

prevenciis Rirebuleba) SeiZleba Sefasdes miRebuli zianisa da misi Tavidan asa-

cileblad gaweuli xarjebis Sedegebidan. daavadebis marTvis modelebze Catarebuli 

kvlevebi iTvaliswinebs pacientze orientirebuli iseTi Sedegebis gazomvebs, rogo-

ricaa; naadrevi sikvdilisa da SezRuduli SesaZleblobebis gamo dakarguli wlebis 

(Disability Adjusted Life Year-DALI), xarisxiani cxovrebis Sesatyvisi wlebis (Quality-Adjusted 
Life Year-QALI, sicocxlis gadarCenili wlebis Sefasebas. DALY da QALY aris janmrTe-

lobis droiT dafuZnebuli sazomebi, romlebic gamoiyeneba intervenciis efeqtis 

Sesafaseblad. 

saavadmyofos SemTxvevaSi, gamomavali Sedegebis sazomi iqneba antibiotikebis 

xarjebi, eqimis Tanxvedris maCveneblebi gaidlainebTan da eqimisTvis intervenciebis 

mimRebloba. mkurnalobis Sedegad miRebuli klinikuri Sedegebi ganixileba garkve-

uli SezRudvebiT, radgan Careva mxolod saxelmZRvaneloebis miwodebis formis 

cvlilebas moiazrebs da ara Tavad saxelmZRvanelos Sinaarss. unda aRiniSnos, rom 

intervencia Secvlis saxelmZRvanelosTan SesabamisobiT samkurnalo saSualebebis 

daniSvnis maCveneblebs, xolo mtkicebulebebi miuTiTebs, rom gaidlainze dafuZ-

nebuli receptis gamowera aumjobesebs klinikur Sedegebs. afTiaqis kvlevis Sem-

TxvevaSi Sedegis maCveneblebi gamoixateba momxmareblis SenarCunebiT, ganmeorebiTi 

momsaxurebiT, pacientis mkurnalobaze dayoliebiT da momxmareblis kmayofilebiT 

[5,9]. 

zemoT moyvanil SemTxvevebs SeuZlia axsnas realoba. swored es monacemTa 

wyaro gamoiyeneba eleqtronuli gadawyvetilebis mxardaWeris SemTxvevaSi. am 

intervenciisaTvis saWiro xarjebis gaangariSeba SeuZlia Sesabamis sainformacio 

teqnologiebisa da finansebis departamentebs praqtikuli gamocdilebebis 

safuZvelze. monacemebi xelmisawvdomia agreTve, sxva msgavsi proeqtebidanac. 
farmakoekonomikaSi diskontireba (discounting) da mgrZnobelobis analizi (sensi-

tivity analysis) ori urTierTdakavSirebuli, Tumca erTmaneTisgan gansxvavebuli cnebaa. 

diskonti gamoiyeneba maSin, radesac saqme exeba inflaciis gavlenas xangrZliv pro-
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eqtebze. es SesaZleblobas aZlevs mkvlevrebs, gamoTvalon proeqtis realuri 

Rirebuleba Semdegi, momavali wlebisTvis. xarjebi savaraudod fiqsirebuli pro-

centis damatebiT gaizrdeba. aRniSnul konteqstSi „fasis dakleba“ gansxvavebul 

mniSvnelobas iZens, radgan ekonomikaSi „Discounting“ ar niSnavs pirdapir da uSualod 

fasis daklebas. is asaxavs, Tu rogor Semcirdeba Tanxis/Rirebulebis fasi drois 

gansazRvruli periodisaTvis (e.i. momavlisaTvis miRebuli xarji an sargebeli, 

romelic axla iTvleba) da iTvaliswineben, rom ,,fulis Rirebuleba“ dRes ufro 

maRalia, vidre momavalSi iqneba. tradiciulad, diskontireba gamoiyeneba maSin, ro-

desac sakvlevi intervencia xorcieldeba erTi welze meti xnis ganmavlobaSi. Tum-

ca, janmo-s (WHO) saxelmZRvaneloebi rekomendacias uwevs xarjTefeqtianobis ana-

lizebis yvela kvlevaSi am maCveneblis CarTvas. diskontirebis gansasazRvravad 

sxvadasxva meTodia miRebuli; Tumca, yvelaze gavrcelebulia wlebis ganmavlobaSi 

SemoTavazebuli ekonomikuri modelisaTvis fiqsirebuli maCveneblis gamoyeneba.  

mgrZnobelobis analizs iyeneben imisaTvis, rom darwmundnen, ekonomikuri mode-

li realisturia Tu ara. intervencia SesaZlebelia Sefasdes fasebisa da sargeblis 

SesaZlo cvlilebebis fonze. mgrZnobelobis analizi gamoiyeneba maSin, roca 

mkvlevrebi mocemul ekonomikur modelSi cvlian xarjebisa da sargeblis Rire-

bulebebs sakvlevi intervenciis gavaliswinebiT. SesaZlebelia sargebelze sxva faq-

torebic (magaliTad, ufro metad srulyofili programuli uzrunvelyofis xelmi-

sawvdomoba, axali gverdiTi efeqtebis gamovlena, mkurnalobaze pacientis arasaTa-

nado damyoloba) axdendes gavlenas. garda zemoTqmulisa, mgrZnobelobis analizis 

Catarebis sxva mniSvnelovani mizezebic SeiZleba ukavSirdebodes populaciebs So-

ris gansxavebebs.  

janmo-s rekomendaciebis mixedviT ekonomikur SefasebebSi 3 %-iani diskontis 

maCvenebeli, Cveulebriv, SemoTavazebulia rogorc xarjebis, ise sargeblisaTvis. 

mgrZnobelobis analizi gamoiyeneba sxvadasxva scenarSi Sedegebis meryeobis gamo-

savlenad, amitom maCvenebeli SesaZloa SedarebiT ufro farTo speqtriT iyo gamo-

saxuli, kerZod, 0_6 % xarjebisTvis da 0_3 % sargeblisaTvis. zemoaRniSnuli reko-

mendaciebi gamoyenebadia rogorc afTiaqis, aseve saavadmyofos SemTxvevebisaTvis. 

intervenciasTan dakavSirebuli xarjebisa da sargeblis Sesaxeb monacemebis 

Segroveba SesaZlebelia mravali gziT. informacia SeiZleba klasificirdes, ro-

gorc rutinulad Segrovebuli da saswavlo/sakvlevi mizniT miRebuli. farmakoeko-

nomikisa da Sedegebis kvlevis saerTaSoriso sazogadoebam (ISPOR) farmakoekonomi-
kuri Sefasebebis angariSgebis Sesaxeb konsolidirebuli gancxadeba SeimuSava da 

gamoaqveyna. jandacvis ekonomikuri Sefasebis angariSgebis standartebis (CHEERS) 
gancxadeba aris 24-punqtiani dokumenti, romelic iZleva mkafio aRwerilobebs far-

makoekonomikuri Sefasebis TiToeuli nabijis Sesaxeb. mkvlevrebisTvis, romlebic 

dainteresebuli arian ekonomikuri Sefasebebis Sedegebis gamoqveynebiT, rekomende-

bulia am moTxovnebis dacva, raTa maqsimalurad gaizardos kvlevisa da Sedegebis 

sandooba. saSualo da didi organizaciebis umetesoba valdebulia ganaxorcielos 

finansuri monacemebis Cawera da angariSgeba maregulirebeli moTxovnebis safuZ-

velze. afTiaqebSi inovaciuri momsaxurebis miwodebis proeqtis ganxorcielebisas 

mniSvnelovania arsebuli monacemTa bazis gadaxedva, aqtualuria sabaziso monace-

mebis gazomva da dokumentireba [10, 11]. 
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daskvna 

farmakoekonomikuri analizi warmoadgens Zlier instruments finansuri gada-

wyvetilebebis misaRebad da Carevebis gavlenis analizis Sesafaseblad. kvlevis Se-

degebis mixedviT jandacvis ekonomikur SefasebebSi gamoyenebuli monacemTa wyaro-

ebis, xarjebisa da intervenciebis Semdeg miRebuli Sedegebis sizuste kritikulad 

mniSvnelovania, vinaidan isini uSualo gavlenas axdenen saboloo gadawyvetile-

bebis xarisxze. farmakoekonomikuri analizi saSualebas aZlevs dargis specialis-

tebs Seafason konkretuli servisis an jandacvis teqnologiis dafinansebaSi arse-

buli riskebi da, Sesabamisad, xeli Seuwyon jandacvis sistemis optimizacias da 

resursebis efeqtur marTvas. 
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PHARMACOECONOMIC ASSEASSMENT OF PLANED INTERVENTIONS IN 
MEDICAL AND PHARMACY INSTITUTIONS 

N. Shashiashvili 

(Georgian Technical University) 
 

Resume. Pharmacoeconomic (PE) studies play a crucial role in the healthcare system by evaluating the 
cost-effectiveness of treatments and interventions. Analysis begins with selecting a well-defined working 
environment and methods that are realistic within the context of available data sources. This article examines 
different research models for hospitals and pharmacies, where significant and distinct differences emerge in 
outcomes, costs, and resource use. In hospitals, assessing prescriptions emphasizes the costs and benefits of 
electronic support systems. In the pharmacy setting, amidst increased competition, the cost-effectiveness of 
customer loyalty and reminder programs is a key focus. The study’s conclusions consider direct and indirect 
costs related to ongoing training and consistent outcome monitoring. Such analyses support both the evaluation 
of intervention effectiveness and the targeted use of healthcare resources. 

 

 Keywords: cost-benefit analysis; cost-effectiveness analysis; discounting; pharmacoeconomics; 
sensitivity analysis.  
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farmacia 
 

 

farmacevtuli produqtis sacalo realizaciis standartebi 

nana SaSiaSvili, mariam baqraZe, nino baqraZe  

(saqarTvelos teqnikuri universiteti, kavkasiis universiteti, bremenis 

universiteti) 
 

reziume: ganxilulia calkeul qveynebSi erovnul doneze arsebuli samarTleb-

rivi da maregulirebeli normebis analizi, romelSic aqcentirebulia sakiTxi afTiaq-

Si dasaqmebuli personalis, sakuTrebasTan dakavSirebuli moTxovnebisa da Sesasru-

lebeli operaciebis (Senobis uzrunvelyofa da sxv. procesebi) Sesaxeb. 

maregulirebeli landSafti, romelic aregulirebs afTiaqebs regionSi, xasiaT-

deba midgomebis mravalferovnebiT (asaxavs sxvadasxva administraciul kulturas, iu-

ridiul sistemebs da jandacvis praqtikas). miuxedavad imisa, rom arsebobs saerTo 

midgomebi (magaliTad, aqcenti kvalificiuri farmacevtebis arsebobaze, saoperacio 

standartebsa da farmacevtuli servisebis sworad marTvaze), TiToeuli qveyana Tavis 

regulaciebs adgilobrivi saWiroebebisa da pirobebis dakmayofilebis Sesabamisad awe-

srigebs. Tumca, yvela qveynis samarTlebrivi CarCo fokusirebulia farmacevtuli ser-

visebis xarisxisa da xelmisawvdomobis gazrdaze, rac uzrunvelyofs pacientTa usa-

frTxoebas da xels uwyobs farmacevtuli praqtikis regulirebisa da standartiza-

ciis procesebis gaumjobesebas. 
 

sakvanZo sityvebi: afTiaqi; sacalo realizatori; farmacevti. 
 

Sesavali 

samarTlebrivi da maregulirebeli CarCoebis analizma cxadyo, rom mniSvnelo-

vani cvlilebebia miRweuli afTiaqebSi sacalo realizaciis operaciebis kuTxiT. 

TiToeuli qveyana xasiaTdeba gansxvavebuli administraciuli kulturiT, samarT-

lebrivi tradiciebiT da jandacvis regulaciebiT. regulirebis saerTo sferoebi 

moicavs samuSao Zalis moTxovnebs, sakuTrebas da saoperacio standartebs, romelTa 

mizania farmacevtuli servisebis usafrTxo da efeqturi miwodeba. sakmaod gansxva-

vdeba erTmaneTisagan fizikuri ganlagebis, SemoTavazebuli servisebisa da samuSao 

saaTebis regulaciebi, rac xSirad aqcentirebulia soflisa da urbanuli terito-

riebis specifikur saWiroebebze.  

sacalo realizaciis ganmaxorcielebeli obieqtebis gamarTuli funqcionire-

bis uzrunvelsayofad kanonmdeblobam da regulaciebma SeiZleba daawesos mTeli 

rigi moTxovnebi. zogierT qveyanaSi (magaliTad, irlandiaSi) isini Tavmoyrilia ma-

regulireblis mier gansazRvrul wesebSi. avstriaSi saafTiaqo operaciebi wari-

marTeba gankargulebiT, romelic moicavs srul aRweras. germaniaSi kanonmdebloba 

moiTxovs am regulaciebis, janmo-s mier medikamentebis warmoebisa da xarisxis uz-

runvelyofis principebis, agreTve farmacevtuli mecnierebebis miRebuli wesebis 

gaTvaliswinebas. garda amisa, xdeba moTxovnebis yovlismomcveli CamonaTvalis gan-

sazRvra, rac dakavSirebulia sacalo realizaciis ganmaxorcielebeli obieqtis 

funqcionirebasTan. did britaneTSi afTiaqebis standartebs adgens maregulirebeli 
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principebis seria (TiToeuli maTgani dayofilia aTeul standartad). maltaSi afTi-

aqis gaxsnisa da misi muSaobis Taobaze regulaciebi mocemulia medikamentebis Sesa-

xeb arsebul aqtSi da Sesabamis damxmare kanonmdeblobaSi, xolo niderlandebSi 

sacalo realizaciis ganmaxorcielebeli obieqtis muSaobis moTxovnebi Camoyalibe-

bulia ,,apoTekis“ normebSi. 
 

ZiriTadi nawili 

dReisaTvis TiTqmis yvela qveyanas aqvs SemuSavebuli specifikuri moTxovnebi 

afTiaqis personalis mimarT. zogierTma maregulirebelma miiRo saxelmZRvanelo 

miTiTebebi, Tu rogor unda ganisazRvros personalis doneebi, xelmZRvanelobisa 

da menejmentis rolebi, saWiro codna, unarebi da kompetenciebi. afTiaqis profesi-

uli saqmianoba dakavSirebulia farmacevtis uSualo pasuxismgeblobasTan janmo-s 

evropis regionis TiTqmis yvela qveyanaSi. gamonakliss warmoadgens SvedeTi, sadac 

farmacevts bakalavris diplomis arsebobis SemTxvevaSic ki ekisreba pasuxismgeb-

loba sacalo realizaciis ganmaxorcielebeli obieqtis saqmianobaze. konkretul 

pirobebSi afTiaqis teqnikossac (kerZod, minimaluri gamocdilebis mqone e.w. Tana-

Semwes) SeuZlia marTos soflad sacalo realizaciis ganmaxorcielebeli obieqti. 

zogierT qveyanaSi (germania, islandia) farmacevti pasuxismgebelia afTiaqSi 

yvela profesiul saqmianobaze, zogSi ki detaluradaa gansazRvruli pasuxismgeb-

loba, rogorc es irlandiaSi, maltaSi, portugaliasa da sloveniaSia. ungreTSi 

gansazRvrulia ara marto pasuxismgeblobebi, aramed iseTi uflebamosilebac, ro-

melic exeba sxva TanamSromlebs. magaliTad, menejeri pasuxismgebelia rogorc Ziri-

Tadi afTiaqis, ise filialebis saqmianobaze. 

qveynebSi, sadac afTiaqebi mxolod farmacevtis sakuTrebaSia, mflobeli pasu-

xismgebelia sacalo realizaciis ganmaxorcielebeli obieqtis mier Sesrulebul 

yvela saqmianobaze, rogorc es fineTsa da germaniaSia, sadac mflobelma „piradad 

unda marTos afTiaqi“. im qveynebSi, sadac sxva specialobis pirebs aqvT ufleba 

flobdnen afTiaqs (sacalo realizaciis ganmaxorcielebel obieqts), kanonmdeb-

loba da regulaciebi moiTxovs farmacevtis uSualo monawileobas mis xelmZRva-

nelobasa da marTvaSi. gansxvavebulia terminebi (saxelwodebebi) da Tanamdebobebi, 

romlebic ukavSirdeba pasuxismgebel farmacevts. magaliTad, maltaSi mas uwodeben 

„mmarTvel farmacevts“, portugaliaSi _ „teqnikur direqtors“, gaerTianebul same-

foSi _ „zedamxedvels“. aris iseTi qveynebi, sadac miRebulia specifikuri debule-

bebi imis Sesaxeb, rom daadginon pasuxismgebeli farmacevtebis uflebamosilebebi 

da SesaZleblobebi, raTa maT SeZlon TavianTi funqciebisa da movaleobebis efeq-

turad Sesruleba da pasuxismgeblobebis gansazRvra. kerZod: 

• SveicariaSi adgilobrivma xelisuflebam am mizniT pasuxismgebeli farmacev-

tebisTvis gansazRvra SromiTi xelSekrulebis modelebi;  

• sloveniaSi srul ganakveTze saqmianobis SemTxvevaSi aucilebelia pasuxismge-

bel farmacevtTan xelSekrulebis gaformeba;  

• ungreTSi profesiul saqmianobasTan dakavSirebul kompaniis gadawyvetilebebis 

miRebas esaWiroeba pasuxismgebeli farmacevtis Tanxmoba;  

• lietuvaSi afTiaqis mflobelma unda daasaqmos farmacevtuli ganaTlebis mene-

jeri da mianiWos mas sakmarisi uflebamosileba, raTa afTiaqma SeZlos masze 

dakisrebuli movaleobebis Sesruleba;  
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• israelSi afTiaqis mflobelma unda gadawyvitos profesiul saqmianobasTan da-

kavSirebuli sakiTxebi pasuxismgebeli farmacevtis miTiTebis Sesabamisad da 

aRWurvos igi saWiro resursebiT afTiaqis marTvisaTvis;  

• niderlandebSi farmacevtebs ar aqvT ufleba gascen receptiT gasacemi medi-

kamentebi, Tu pasuxismgebeli farmacevti ar aris afTiaqSi. ufro metic, farma-

cevts SeuZlia mxolod erT sacalo realizaciis ganmaxorcielebel obieqtSi 

imuSaos. TiToeul afTiaqs saxelmwifo reestrSi unda hyavdes dafiqsirebuli 

pasuxismgebeli farmacevti; 
• maltaSi afTiaqis licenziis mflobelma yvelanairi mxardaWera unda gauwios 

mmarTvel farmacevts da ar unda Caerios misi profesiuli movaleobebis Sesru-

lebaSi. 

 ramdenime qveyanaSi (belgia, ungreTi, israeli, latvia, malta, portugalia da 

slovenia) regulaciebi gansazRvravs, rom mxolod erTi farmacevti SeiZleba iyos 

erTi afTiaqis pasuxismgebeli piri da mas sakuTrebaSi hqondes mxolod erTi af-

Tiaqi. magaliTad, safrangeTSi gamocdileba, damatebiTi serTifikati da sxva kri-

teriumebis gamoyeneba SesaZlebeli damatebiT moTxovnad pasuxismgebeli farmacev-

tis movaleobis gansazRvrisas. qveynebSi, sadac afTiaqis mflobeli unda iyos far-

macevti (da sadac mflobelma unda marTos dawesebuleba), gamocdilebis minimaluri 

moTxovnebi vrceldeba rogorc mflobelze, ise pasuxismgebel farmacevtze.  
pasuxismgebeli farmacevtisaTvis saWiro gamocdilebis Sesaxeb monacemebi war-

modgenilia 1-l cxrilSi. 
cxrili 1  

pasuxismgebeli farmacevtisaTvis saWiro gamocdileba 

qveyana   moTxovnebi pasuxismgebeli farmacevtisTvis 

 albaneTi  profesiuli praqtika gamocdili farmacevtis meTvalyureobiT; 

 somxeTi  samwliani gamocdileba da specialistis sertifikati; 

 avstria  Sesabamis samsaxurSi srul ganakveTze muSaobis xuTwliani 
gamocdileba; 

 
 belorusi 

 serTifikati. maRali brunvis mqone afTiaqebis xelmZRvanels 
unda hqondes kvalifikacia saafTiaqo menejmentSi; 

 dania  dasaqmebul pirs aqvs afTiaqis marTvis saSualeba; 

  
 safrangeTi 

 saWiroa minimum eqvsi Tvis gamocdileba mxolod im SemTxvevaSi, 
Tu farmacevts ar gauvlia saafTiaqo eqvsTviani staJireba 
sazogadoebriv an saavadmyofos afTiaqSi; 

 ungreTi  xuTwliani gamocdileba; 

 islandia  samwliani gamocdileba; 

 irlandia  samwliani gamocdileba; 

 yazaxeTi  specialistis sertifikati (minimum erTwliani gamocdileba); 

 poloneTi  xuTwliani gamocdileba an samwliani gamocdileba + damatebiTi 
saafTiaqo specializacia; 

 slovenia  xuTwliani gamocdileba; 

 Sveicaria  orwliani gamocdileba; 

  
 TurqeTi 

 erTwliani gamocdileba. maRalganviTarebul regionebSi 
saafTiaqo licenziis misaRebad farmacevts unda hqondes ufro 
maRali kvalifikacia (doqtoris wodeba an serTifikatis floba 
upiraatesobad iTvleba); 

 ukraina   samwliani gamocdileba da serTifikati. 
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afTiaqis menejeris an pasuxismgebeli farmacevtis saqmianobis damoukideblo-

bis uzrunvelsayofad zogierTma qveyanam SemoiRo SezRudvebi farmacevtul warmo-

eba-dawesebulebebSi Tanamdebobebis dakavebaze an wilebis mflobelobaze. portu-

galiaSi regulacia gansazRvravs mTel rig funqciebs, romlebic SeuTavsebelia 

pasuxismgebeli farmacevtis ufleba-movaleobebTan. msgavsi debulebebi arsebobs 

latviaSic. ruseTis federaciasa da sloveniaSi pasuxismgebel farmacevts ar SeiZ-

leba hqondes interesebi farmacevtul industriaSi. asevea espaneTSi, sadac farma-

cevtebs, romlebsac aqvT afTiaqi, ar unda hqondeT finansuri kavSiri farmacevtul 

industriasTan an sabiTumo realizaciis sferosTan. msgavsi debulebebi arsebobs 

estoneTSi, sadac afTiaqis mflobeli ar SeiZleba iyos farmacevtuli mwarmoeblis 

an sabiTumo realizatoris aqcioneri.  

bevrma qveyanam regulaciebiT gansazRvra pasuxismgebeli farmacevtis Canacv-

leba (magaliTad, Svebulebis da avadmyofobis dros). germaniis maregulirebeli 

dokumenti gansazRvravs, rom afTiaqis mflobels/menejers SeuZlia waradginos sxva 

farmacevti erT weliwadSi sami TviT an farmacvevt-teqnikosi weliwadSi ara umetes 

oTxi kviris ganmavlobaSi. ungreTSi pasuxismgebeli farmacevti SeiZleba Seicvalos 

weliwadSi 60 dRemde vadiT, sloveniaSi Canacvleba xorcieldeba moadgileebiT, 

fineTSi afTiaqis menejers SeuZlia datovos funqcia-movaleobis Sesasruleblad 

bakalavri farmacevti weliwadSi maqsimum sami Tvis jamuri vadiT, niderlandebSic 

farmacevtma unda uzrunvelyos Sesabamisi kompetenciis piriT Canacvleba xangrZli-

vi vadiT aryofnis SemTxvevaSi. bevr qveyanaSi (bulgareTsa da latviaSi) sertifi-

cireba an registracia (erovnuli asociaciis/maregulireblis mier) savaldebulo 

moTxovnaa pasuxismgebeli farmacevtisaTvis [2].  

evropis zogierTi qveynis regulacia gansazRvravs pasuxismgebeli farmacevtis 

daniSvnisas (an movaleobebis datovebisas), kompetenturi organosaTvis savaldebu-

lo informaciis miwodebas (maltis regulaciebi) sruli gamWvirvalobis uzrun-

velsayofad. bevri qveyana moiTxovs, rom pasuxismgebeli farmacevtis saxeli ga-

mokruli iyos afTiaqSi (SigniT da/an gareT), rogorc es belgiaSi, maltasa da 

serbeTSia an, irlandiis msgavsad, kedelze daikidos farmacevtis registraciis 

mowmoba. israelSi pasuxismgebeli farmacevtisa da afTiaqis mflobelis saxelebi 

gamokrulia Senobis gareT mosaxleobisaTvis martivad SesamCnev adgilas. niderlan-

debSic farmacevtis saxeli da statusi gamokruli unda iyos rogorc afTiaqis 

gareT, ise SesasvlelTanac.  
janmo-s evropis regionis TiTqmis yvela qveyanaSi maSin, rodesac sacalo 

realizaciis ganmaxorcielebeli obieqti Riaa, kanonieri moTxovnaa farmacevtis iq 

yofna. regulaciebi gansazRvravs, rom, Tu farmacevti ar aris afTiaqSi, misi ar-

yofnis dros is unda daixuros. asea, magaliTad, belgiaSi, daniaSi, safrangeTSi 

germaniaSi, maltaSi, rumineTSi, espaneTSi, TurqeTSi da gaerTianebul samefoSi.  

zogierT qveyanaSi regulaciebis mizania Tavidan aicilos farmacevtebis ara-

sakmarisi raodenobiT gamowveuli uaryofiTi zegavlena saafTiaqo momsaxurebis 

xarisxze. maT SeuZliaT gansazRvron farmacevtebis minimaluri raodenoba. specia-

listebis ricxvi SeiZleba daregulirdes afTiaqis saqmianobis donis mixedviT 

(gamoxatuli wliuri brunviT, jamuri angariSsworebiT janmrTelobis dazRvevis 

fondebSi an receptebis saerTo raodenobaSi). germaniis maregulirebel dokumen-
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tebSi gansazRvrulia, rom afTiaqis saTanado funqcionirebis uzrunvelsayofad 

saWiroa sakmarisi raodenobiT personalis momsaxureba. analogiuradaa SveicariaSi, 

sadac kantonis mTavar farmacevtTa asociaciam rekomendacia gauwia msgavs debu-

lebebs, kerZod: afTiaqs unda hyavdes kvalificiuri, kompetenturi sakmarisi rao-

denobis personali sxvadasxva amocanis Sesasruleblad. asevea fineTSi. iq afTi-

aqebsa da mis filialebSi unda muSaobdes sakmarisi raodenobis personali farma-

cevtuli ganaTlebiT, xolo estoneTSi sacalo realizaciis ganmaxorcielebeli 

obieqtis mflobels moeTxoveba dawesebulebis saqmianobis moculobisa da samuSao 

saaTebis gaTvaliswinebiT daasaqmos saTanado kvalifikaciis mqone TanamSromlebis 

saWiro raodenoba. did britaneTSi, afTiaqis maregulireblis mier mowodebul ins-

truqciaSi, personalis donis dasadgenad gasaTvaliswinebelia sxvadasxva maxasia-

Tebeli, maT Soris:  

• momzadebuli wamlis moculoba;  

• medikamentebis realizacia an miwodeba ureceptod;  

• rogor da sad miewodeba pacientebs medikamentebi (magaliTad, internet afTia-

qebi);  

• cvalebadi moTxovnebi mTeli dRis ganmavlobaSi;  

• mosaxleobis tipi, romelsac emsaxureba afTiaqi, mowyvladi pacientebis CaTv-

liT;  

• pacientebis raodenobis da maTi individualuri saWiroebebis cvlileba;  

• teqnologiebis gamoyeneba, maT Soris robotebi;  

• sxvadasxva misawodebuli servisi;  

• personalis unarebis, codnisa da gamocdilebis erTobliobis maCvenebeli; 

• personalis swavla-ganviTareba;  

• wina incidentebi da Secdomebi, maTi gamomwvevi mizezebi da amasTan dakavSire-

buli pacientebisa da sazogadoebis wevrebis gamoxmaureba.  

qveynebs aqvs gansxvavebuli midgomebi, romlebic gansazRvravs farmacevtebis 

minimalur raodenobas nebismier dros. magaliTad, islandiaSi fiqroben, rom sakma-

risi iqneba ori farmacevtis dasaqmeba, Tumca mcire brunvis mqone afTiaqebisaTvis 

SeiZleba zogierTi gamonaklisis daSvebac. xorvatiis saxelmwifo regulaciebis 

Tanaxmad saWiroa minimum erTi farmacevti srul ganakveTze da TanaSemwe rva sT-is 

ganmavlobaSi. montenegros sacalo realizaciis ganmaxorcielebel obieqtebsac 

srul ganakveTze minimum erTi farmacevti da erTi teqnikosi unda hyavdes. espaneTSi 

afTiaqis mflobelis garda, saWiro farmacevtebis raodenobis Sesaxeb moTxovnebi 

ganisazRvreba adgilobriv doneze. portugaliaSi minimum ori farmacevti mainc 

unda muSaobdes afTiaqSi (aucilebeli ar aris erTdroulad) zogierTi gamonak-

lisis garda, romelic Seexeba soflad mdebare obieqtebs da minimaluri Semosavlis 

mqone sacalo realizatorebs. es moTxovna dakavSirebulia portugaliaSi sacalo 

realizaciis ganmaxorcielebeli obieqtis minimaluri samuSao drois gansazRvras-

Tan, raTa uzrunvelyofil iqnes am periodSi farmacevtis yofna obieqtze. daniaSi 

farmacevtebis raodenobis dadgena efuZneba filialebis raodenobas. Tu mas aqvs 

erTi an ori filiali, unda hyavdes erTi farmacevti, 3–5 filialisaTvis saWiroa 

ori farmacevti da 6_7 filialisaTvis _ minimum sami farmacevti. sxva qveynebma 
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(safrangeTi da TurqeTi) dasaqmebuli farmacevtebis minimaluri raodenoba (garda 

mflobelebisa, romlebic unda iyvnen farmacevtebi) gansazRvres farmacevtuli 

saqmianobis donis mixedviT. safrangeTis regulacia adgens kriteriumebs wliuri 

brunvis (afTiaqSi gayiduli yvela produqtis, damatebuli Rirebulebis gadasaxadis 

gamoklebiT) safuZvelze dasaqmebuli farmacevtebis minimaluri raodenobis gamo-

saTvlelad. 1 300 000 evrodan 2 600 000 evromde wliuri brunvis SemTxvevaSi saWiroa 

erTi farmacevti, oRond yoveli damatebiTi 1 300 000 evros brunvis SemTxvevaSi 

sacalo realizaciis ganmaxorcielebeli obieqti valdebulia damatebiT aiyvanos 

erTi farmacevti. TurqeTSi, afTiaqis mflobelis garda, sxva farmacevtis dasaqmebaa 

saWiro, rodesac yovelwliurad gacemuli wamlis receptebis jamuri raodenoba  

80 000-ze metia an, rodesac afTiaqis wliuri brunva 3 000 000 Turqul liras aRe-

mateba (damatebuli Rirebulebis gadasaxadis gareSe). nebismieri damatebiTi 80 000 

receptisaTvis (an, roca brunva 3 000 000 Turquli liras Seadgens) damatebiT kidev 

erTi farmacevti unda dasaqmdes [3].  

ramdenime qveyanas aqvs valdebuleba, rom sacalo realizaciis savaWro obi-

eqtSi personali unda atarebdes beijs savaldebulo informaciis gamosaxulebiT. 

safrangeTSi niSanze miTiTebuli unda iyos mxolod kvalifikacia (farmacevti an 

teqnikosi), xolo rumineTSi yvelam, vinc farmacevtul saqmianobas eweva afTiaqSi, 

unda ataros beiji piris sruli saxelis, kvalifikaciis, profesiuli wodebisa da 

dawesebulebis dasaxelebis aRniSvniT. msgavsi debulebebi moqmedebs estoneTSi, sa-

dac afTiaqis personalma unda ataros beiji Tavisi saxelisa da ganaTlebis aR-

niSvniT da, saWiroebis SemTxvevaSi, staJioris Tanamdebobis miTiTebiT. maltaSi 

yvela farmacevti valdebulia ataros afTiaqis maregulireblis mier gacemuli 

piradobis mowmoba/niSani, romelzec datanili iqneba maTi saxeli da afiaqis sare-

gistracio nomeri. farmacevts profesiuli movaleobebis Sesrulebisas aseve moeT-

xoveba TeTri uniformis tareba [4, 5].  

ramdenime vropulma qveyanam gansazRvra afTiaqis minimaluri farTobi. gansxva-

veba SeiniSneba qveynebs Soris da xSirad damokidebulia Sesrulebul momsaxureba-

ze. dsT-is qveynebisa da TurqeTis alternatiuli sacalo realizaciis ganmaxor-

cielebeli obieqtebi gamoirCeva ufro dabali farTobebiT. montenegroSi afTiaqi-

saTvis minimaluri farTobia 50 m2, xolo rumineTSi _ 55 m2, germaniaSi _ 110 m2, 

romelic dakavSirebulia sxvadasxva seqciis an oTaxebis CamonaTvalTan. ufro me-

tic, afTiaqis mier mowodebuli servisebidan gamomdinare, SesaZloa saWiro gaxdes 

damatebiTi farTobebi da aRWurviloba medikamentebis steriluri warmoebis, saavad-

myofoebis medikamentebiT momaragebis, moxucTa saxlebisTvis yovelkvireuli doze-

bis miwodebis, wamlis individualuri momzadebis, medikamentebis onlain gayidvis 

SemTxvevebSi. lietuvaSi afTiaqis minimaluri farTobi ganisazRvreba misi mdebare-

obis mixedviT (qalaqSi _25 m2, xolo soflad _ 10 m2). msgavsi moTxovnebi moqmedebs 

estoneTSi, sadac afTiaqebis minimaluri farTobi soflad unda iyos 50 m2, xolo 

qalaqis pirobebSi _ 80 m2. mcire zomis sacalo realizaciis ganmaxorcielebel 

obieqtebsac SeuZlia avtorizaciis miReba, Tu isini ganlagebulia aeroportSi an 

kontrolis zonaSi [2, 6]. zemoT CamoTvlili monacemebi mocemulia me-2 cxrilSi. 
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cxrili 2  
maregulirebeli moTxovnebi afTiaqis farTobis mimarT 

  
 
 qveyana   

minimaluri saafTiaqo 
farTobi (m2) 

 
 

maregulirebeli moTxovna  wamlis 
momzadebiT 

wamlis 
momzadebis 

gareSe 

 avstria 
120 – 

regulaciaSi miTiTebul afTiaqSi sxvadasxva 
oTaxis minimaluri zomebi;  

  
belorusia 100 60 

 soflad: 15_20 m2; minimaluri farTobi 
meryeobs 15 m2-dan 100 m2-mde saafTiaqo 
licenziisa da saqmianobis tipis mixedviT;  

  
 xorvatia  
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– 

minimum 35 m2 farTobi, damatebiTi sivrceebi 
ramdenime ubnisaTvis (magaliTad, wamlebis 
Senaxva da menejeris oTaxi), rac gulisxmobs 
85 m2 minimalur saafTiaqo sivrces;  

 estoneTi 80 –  soflad: 50 m2;  

 germania 
110 – 

 regulaciaSi gansazRvrulia sxvadasxva zonis 
minimaluri zomebi;  

 yazaxeTi  
110 55 

 soflad da Soreul teritoriebze 
minimaluri moTxovnebi ar aris;  

yirgizeTi 75–85 35  soflad _ 20 m2; saafTiaqo jixurebi _ 12 m2;  

lietuva 
 10–25 

 sxvadasxva moTxovnaa adgilmdebareobis 
(qalaqis an soflis) da sxva kriteriumebis 
mixedviT; 

montenegro – 50 – 

  
moldova  

 
98 

 
50 

 soflad _ 40 m2; pirveli kategoriis 
saafTiaqo filialebi _ 20 m2; meore 
kategoriis saafTiaqo filialebi (Cveulebriv, 
mdebareobs adgilobriv samedicino ofisSi): 
teritoria ar aris saWiro; 

 rumineTi – 55 – 

  
ruseTi  

 
110 

 
60 

 saafTiaqo filialebi _ 34 m2; saafTiaqo 
jixurebi _ 10 m2 (moTxovnebi SeiZleba 
gansxvavdebodes regionebs Soris);  

Sveicaria 105 –  minimaluri sivrce _ 105 m2; 

  
tajikeTi 

 
78 

50 
 meore kategoriis afTiaqebi qalaqebSi _ 36 m2, 
patara qalaqebSi _ 24 m2, soflad _ 18 m2 

Soreul adgilebSi _ 12 m2; 

TurqeTi – 55 
 

ukraina 110 50  soflad _ 40 m2; patara soflebSi _ 30 m2 ; 

uzbekeTi 
110 34–54 

filialis afTiaqebi soflad (samedicino 
daxmarebis punqtebSi) _ 8 m2. 

 

bevr qveyanaSi (belgiaSi, estoneTsa da israelSi) sacalo realizaciis obieq-

tebis samuSao saaTebi gansazRvrulia da savaldebuloa, rom maT TavianT samuSao 

saaTebTan erTad miTiTebuli hqondeT uaxloesi morige afTiaqis misamarTi da momsa-

xurebis dro. sacalo realizaciis ganmaxorcielebeli obieqtis samuSao saaTebi 

SeiZleba dawesdes kanoniT, regulaciebiT da/an afTiaqebsa da janmrTelobis mzRve-

velebs Soris xelSekrulebiT. samuSao saaTebi unda iyos gaTvaliswinebuli sxva-

dasxva saoperacio moTxovnebis Sesabamisad, maT Soris samuSao Zalis moTxovnebisa 

da datvirTvis CaTvliT. amis safuZvelze SesaZlebelia kompetenturma organom ga-

sces nebarTva minimumze naklebi droiT saqmianobis Sesaxeb (es exeba wamlis yvelaze 
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dabali brunvisa da mcire farTobis mqone realizatorebs, romlebsac mxolod 

erTi farmacevti emsaxureba). aRsaniSnavia, rom fineTSi sacalo realizaciis ganma-

xorcielebeli obieqtis licenzia SeiZleba dakavSirebuli iyos afTiaqis minimalur 

samuSao saaTebTan. Nme-3 cxrilSi warmodgenilia mTel rig qveynebSi farmacevtis 

saqmianobisaTvis gansazRvruli minimaluri samuSao dro.  
cxrili 3 

farmacevtis saqmianobisTvis gansazRvruli minimaluri samuSo dro 

qveyana minimaluri samuSao saaTebi  

 dania  kviraSi 47 sT, maT Soris, SabaTs _ 4 sT 

 estoneTi  kviraSi 40 sT qalaqebsa da adgilebSi 4000-ze meti mosaxleobiT  

 ungreTi kviraSi 30 sT  

 islandia 09:00–18:00 sT samuSao dReebSi  

 malta minimaluri 09:00–12:00 da 16:00–19:00 sT, orSabaTidan SabaTis 
CaTvliT, Tumca SabaTs SuadRisas mmarTvelma farmacevtma 
SeiZleba ar gaaRos afTiaqi (wesebi ar vrceldeba aeroportebSi)  

 portugalia kviraSi 44 sT: orSabaTidan paraskevis CaTvliT 10:00–13:00 da 15:00–
19:00 sT da SabaTi 10:00–13:00 sT 

  

zogierTma qveyanam gansazRvra maqsimaluri dro sacalo realizaciis ganma-

xorcielebeli obieqtis saqmianobisTvis. magaliTad, avstriaSi samuSao dros gan-

sazRvravs adgilobrivi xelisufleba da igi ar aRemateba kviraSi 48 sT-s, amasTan, 

gaTvaliswinebulia yoveldRiuri lanC-Sesveneba daaxloebiT ori sT-is ganmavlo-

baSi. aRsaniSnavia isic, rom imave teritoriaze mdebare sxva afTiaqebsac unda hqon-

des iseTive samuSao saaTebi [2, 7]. 
  

 
daskvna 

maregulirebeli landSafti, romelic aregulirebs afTiaqebs regionSi, xasi-

aTdeba midgomebis mravalferovnebiT, romlebic asaxavs sxvadasxva administraciul 

kulturas, iuridiul sistemebs da jandacvis praqtikas. miuxedavad imisa, rom ar-

sebobs saerTo midgomebi, TiToeuli qveyana Tavis regulaciebs adgilobrivi saWi-

roebebisa da pirobebis dasakmayofileblad awesrigebs. afTiaqis personalis, saku-

Trebis, operaciebis, pasuxismgeblobebisa da fizikuri sivrcis moTxovnebi gansaz-

Rvrulia ise, rom daabalansos profesiuli angariSvaldebuleba, sazogadoebrivi 

jandacvis miznebi da regionis unikaluri moTxovnebi. aRsaniSnavia, rom farmacev-

tebis rolebTan dakavSirebuli regulaciebi xazs usvams ara marto profesiuli 

zedamxedvelobis mniSvnelobas, aramed aqcentirebulia avtoritetsa da pasuxismgeb-

lobaze. ufro SemzRudveli sakuTrebis mqone qveynebi xSirad marTvisa da iuri-

diuli pasuxismgeblobis valdebulebas uyenebs farmacevt mflobelebs, xolo zo-

gan regulaciiT gansazRvrulia mkacri miTiTebebi, raTa uzrunvelyofil iqnes spe-

cialistebis CarTuloba yoveldRiur operaciebSi. samuSao saaTebis, personalis 

raodenobis da minimaluri sivrcis moTxovnebi xazs usvams soflisa da urbanuli 

tipis sacalo realizaciis ganmaxorcielebeli obieqtis funqcionirebasTan dakav-

Sirebul gamowvevebs. saboloo jamSi, es mravalferovani maregulirebeli CarCoebi 

miznad isaxavs farmacevtuli servisebis xarisxisa da xelmisawvdomobis gazrdas, 

ramdenad afTiaqebi upirobod aRiarebulia, rogorc jandacvis sistemebis sasicoc-

xlo kontributorebi. 
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N. Shashiashvili, M. Bakradze, N. Bakradze 

(Georgian Technical University, Caucasus University, University of Bremen) 
 

Resume. This article presents an analysis of the legal and regulatory norms in various countries at the 
national level, focusing on the following areas: personnel employed in pharmacies, ownership requirements, 
and operational functions (facilities, processes).  

The regulatory landscape governing pharmacies in the region is characterized by a diversity of 
approaches that reflect different administrative cultures, legal systems, and healthcare practices. While there 
are common approaches, such as the emphasis on qualified pharmacists, operational standards, and the 
effective management of pharmaceutical services, each country tailors its regulations to meet local needs and 
conditions. Nonetheless, all legal frameworks focus on improving the quality and accessibility of phar-
maceutical services to ensure patient safety and support the regulation and standardization of pharmaceutical 
practice, ultimately contributing to better public health. 
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arqeologia 

 

 

brili _ arqeologiuri Zegli Zvelegvipturi da berZnuli 

civilizaciis kvaliT 

nestan guguSvili  

(saqarTvelos teqnikuri universiteti) 
 

reziume: XIX saukunisMme-2 naxevarsa da XX saukunis dasawyisSi brinjao-rkinis 

xanis arqeologiurma aRmoCenebma udidesi roli Seasrula Cveni qveynis uZvelesi is-

toriis SeswavlaSi. g. gobejiSvilis xelmZRvanelobiT 1939 wels Catarebuli kvleva-

ZiebiTi samuSaoebis dros md. rionis xeobaSi (onis r-ni), sof. Rebis Crdilo-dasav-

leTiT, zR. d. 1600 m-is simaRleze gamovlenil iqna mravalfeniani arqeologiuri Zegli 

_ brili. aRniSnuli Zeglis kvlevam kavkasionis samxreT nawilSi mcxovrebi sazo-

gadoebis Sesaxeb bevr mniSvnelovan siaxles mohfina naTeli.  

Zv. w. XVIII_XIV saukuneebiT daTariRebul namosaxlarebze da samarxebSi aRmo-

Cenil iqna brinjaos yuamiliani da cxvris Tavis gamosaxulebiT Semkuli culebi, 

masragaxsnili Subebi, foTlisebri satevrebi, cxovelTa qandakebebi, mravalnairi 

sakinZi, ovaluri sasafeTqleebi, dugmis msgavsi kavebi, Wviruli mZiv-sakidebi, Tixis 

WurWeli, liTonis nawarmi, qandakebebi da a. S., xolo Zv.w. XIII _ VIII saukuneebis 

samarxebSi _ brinjaos kolxuri culebi, farToqediani satevrebi, sworkuTxa abzin-

debi, xveuli samajurebi, sakisre rgolebi, namgali, Toxi da sxv. mikvleul iqna ag-

reTve koleqtiuri akldamebi (Zv. w. XIV_XIII ss.) da sakremacio moednebi (Zv. w. XIV–V 

ss.). 

Zv.w. VI saukunidan ax. w. IV sauukunemde periodebiTaa daTariRebuli egvipturi 

mZivebi, berZnuli Savlaqiani skifosis natexebi da maxairas tipis rkinis maxvilebi. 

napovnia metalurgiuli nawarmis naSTebi, romlebic Sua brinjaos xanidan antikuri 

xanis dasasrulamdea Seqmnili. Zv. w. dasasruls miekuTvneba uZvelesi qarTuli oqros 

monetebi da sartylis Sesakravi brinjaos balTebi.  

rogorc Cans, adgilobrivi mosaxleoba mesaqonleobas da spilenZis mopoveba-da-

muSavebas misdevda. maT mWidro kulturul-ekonomikuri kavSiri hqondaT rogorc di-

goriis, zemo imereTis, Sida qarTlis CrdiloeT zolis da TrialeTis mosaxle-

obasTan, ise sxvebTan. 
 

sakvanZo sityvebi: arqeologia; brili; brinjao; iaraRi; kultura; samarovani. 

 

Sesavali 

1939_1961 wlebis brilis aRmoCenebma sazogadoebis yofa-cxovrebis, metalurgi-

uli kerebis, ekonomokuri da kulturuli kavSirebis Sesaxeb bevr mniSvnelovan 

saidumloebas mohfina naTeli. naSromis mizania artefaqtebisa da samecniero kvle-

vebis safuZvelze namosaxlarebsa da samarovnebSi mikvleuli Zv. w. XVIII saukunidan 

ax. w. IV saukunemde periodebiT daTariRebuli adgilobrivi da Semotanili kulturis 

nimuSebis farTo mkiTxvelisaTvis gacnoba.  

arqeologiuri Zeglis SeswavlaSi udidesi wvlili miuZRvis g. gobejiSvils. 

1943 wels man Tavis sadisertacio naSromSi aRwera brilisa da SoSieTis teri-
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toriaze arsebuli brinjaos xanis uZvelesi balTebis kultura. naSromis Sefasebisas 

a. afaqiZe aRniSnavda, rom disertantma brwyinvaled Seasrula istoriis institutis 

mier dakisrebuli movaleoba da safuZveli Cauyara zemo raWis arqeologiur kvlevas. 

misi azriT, „saqarTvelos brinjao-rkinis kulturis sistemuri Seswavla axali saqmea 

da amitom am kulturis Seswavlis mniSvneloba da saWiroeba mTeli simwvaviT dadga 

istorikosebTan erTad imaT winaSe, vinc moRvaweobis sarbieli nivTieri kulturis 

ZeglebiT Semofargles“ (saqarTvelos mecnierebaTa erovnuli akademiis saarqivo de-

partamenti, f. 70, aRwera 1). 

1952 wels gamocemul naSromSi „arqeologiuri gaTxrebi sabWoTa saqarTveloSi“ 

g. gobejiSvilma vrclad mimoixila aRmoCenili masala. 1961 wels man a. afaqiZesTan 

erTad gamoaqveyna „saqarTveloSi 1960 wels Catarebuli arqeologiuri kvleva-Ziebis 

Sedegebi“. am Temis irgvliv bolo kvlevebi ekuTvnis l. jiblaZes, r. davlianiZes,  

g. gobejiSvils, g. inaniSvils da sxv.  

Zv. w. XVIII saukunidan ax. w. IV saukunemde periodebiT daTariRebuli kulturis 

SeswavliT dadasturda, rom im dros mTis raWis teritoriaze ekonomikurad da 

kulturulad ganviTarebis maRal safexurze myofi sazogadoeba cxovrobda. 
 

ZiriTadi nawili 

zR. d. 1500_2000 m-is simaRleze, sof. Rebis midamoebSi, romelic garSemortymu-

lia mwvervalebiT (Rabo _ 4314 m, wiTeli _ 4258 m, wixvarga _ 4139 m, edena _ 3879 m, 

zofxiTo _ 4009 m, patara edema _ 3879 m, Taimazi _ 3855 m, Soda _ 3608 m, fasa _ 3780 

m, iskara _ 3767 m, dongura _ 3768 m, sanarcxia _ 3600 m), arqeologiurma eqspediciam 

1939 wels g. gobejiSvilis xelmZRvanelobiT daiwyo saZiebo-kvleviTi samuSaoebi. 

brilisa da SoSieTis teritoriaze mikvleuli skviTuridan romaul epoqamde peri-

odis masalebi, romelTac balTebis kultura aerTianebs, mecnierma or nawilad 

gayo. pirvelia adgilobrivi kulturis niSnebis matarebeli, Zvel kolxur da aRmo-

savlur-qarTul (iberiul) kulturasTan kavSiris amsaxveli da meore _ Soreuli 

qveynebidan Semotanili.  

brilSi aRmoCenili namosaxlarebi da filaqnebiT gamarTuli uZvelesi sama-

rovnebi kargad asaxavs mTis raWis sazogadoebis yofa-cxovrebas, rwmena-warmodge-

nebsa da micvalebulTa dakrZalvis wess. Zv. w. XIV_XIII saukuneebSi aq koleqtiuri 

akldamebi arsebobda, Zv. w. XIV_V saukuneebSi _ sakremacio moednebi. Zv. w. XVIII _ 

ax. w. IV saukuneebis samarxebSi ki kidurebmokecili micvalebulebi iyvnen Casvene-

buli. iqvea aRmoCenili didi raodenobiT kaJis xelSubebis wverebi (romlebsac, 

saCxereSi mikvleulisagan gansxvavebiT, masris msgavsi satare mili aqvs), primiti-

uli satevris pirebi, antimoniani brinjaos sagnebi, brinjaos kolxuri culebi, 

farToqediani satevrebi, patara Subis wverebi, sardionis mZivebi, Zvlis natexebi da 

sxva nivTebi. 

sagnebis raodenoba Zv. w. II aTaswleulidan matulobs, rac g. gobejiSvilis 

mosazrebiT, metalurgiis ganviTarebiT gamowveulma ekonomikis donis amaRlebam da 

Temuri wyobilebidan gvarovnuli aristokratiis gamoyofis procesiis dawyebam ga-

napirona. misi daskvniT, culebis nawils, romlebsac saCxereSi aRmoCenil culebTan 

msgavseba moeZebneba, droTa ganmavlobaSi funqcia Seucvlia, sameurneo-sabrZolo 

daniSnuleba daukargavs da sakulto-saritualo funqcia SeuZenia. culis piri na-

xevarmTvarisebria, wverakakuli, Semkulia geometriuli ornamentebiTa da cxvris 

TaviT. aRmoCenebSi mZivebTan erTad mravladaa primitiuli samkaulebi. brinjaos da 

vercxlis ovaluri rgolebi, romlebic saCxeris oqros sasafeTqle samkaulis 
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analogia. g. gobejiSvilis ganmartebiT, saCxeruli Subis wverebi SedarebiT adre-

uli tipisaa da winaaziuri formebis msgavsia. maTi msgavsebis niSani is aris, rom 

nacvlad taris dasagebi masrisa, (romelic SedarebiT gvian Cndeba) mxolod grZeli 

yunwi aqvs xis tarSi SesarWobad. es uZvelesi forma, garda saCxerisa, a. afaqiZis 

mier aRmoCenil bagineTursac hqonda. Zveli brinjaos periodSi amgvari Subebi 

gavrcelebuli iyo Crdilo kavkasiaSic (g. gobejiSvili, 1952).  

 

  

№ 20 samarxi (1939 w.) dakrZalvis wesi 

religiuri mniSvnelobis nivTebi, aRmosavlur-qarTulis msgavsi culis moy-

vanilobis sakidebi (sxvadasxvagvari RvTaebis gamosaxulebebiT) saritualo sagnebs 

warmoadgenda. brilur saritualo culebze mzis simbolosTan erTad gamosaxuli 

cxvari SemTxveviTi ar aris, radgan mTis raWaSi metalurgiasTan erTad mecxvareo-

basac misdevdnen da, maTi rwmeniT, cxvari iyo avi Tvalisagan damcveli. 

am periodSi uxeSad damuSavebuli giSris mZivebidan, cxadia, pirveli nabijebi 

idgmeboda zemo imereTis giSris sabadoebisaken. brilis brinjaos xanis 

arqeologiuri kultura Sida qarTlSi (sof. qvasaTali), TrialeTSi da kavkasiis 

qedis Crdilo kalTaze (digoriisa da daRestnis teritoriaze) gavrcelebuli 

kulturis msgavsia. sxvadasxva dros ki am kulturis kvali SeiniSneba svaneTsa da 

afxazeTSi, sadac gavrcelebuli iyo veeberTela qvis samarxebze dolmenebi (g. 

gobejiSvili, 1952). 

  

№ 19 samarxis inventari (1940 w.) brinjaos culebi 

Zv. w. III aTaswleulis me-2 da II aTaswleulis 1-l naxevarSi gansakuTrebiT 

ganviTarda TrialeTi, yvirilas zemo nawili, Savi zRvis aRmosavleT sanapiros 

zogierTi mxare, Sida qarTlis Crdilo zoli da raWa. g. meliqiSvilis Sefasebis 

mixedviT, Zv. w. IV-III aTaswleulTa mijnaze sazogadoeba brinjaos xanaSi gadadis 

da ganviTarebis im safexurze adis, rodesac spilenZis bunebrivi Senareviani mad-

nidan an xelovnuri Senarevebis gziT miRebuli masalis gadadnobiT axali liTonis 

– brinjaos miRebasa da iaraRis keTebas swavlobs.  

Zv. w. mTeli III aTaswleulis ganmavlobaSi, romelic e. w. adreul brinjaos 

xanas ganekuTvneba, saqarTvelos teritoriaze intensiuri cxovreba mimdinareobs. 
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saqarTvelo da misi mezobeli mxareebi kavkasiaSi da mis gareT (CrdiloeT irani) 

da mcire aziis (TurqeTis) Crdilo-aRmosavleT nawilSi mofenili aRmoCnda erTgva-

rovani materialuri da sulieri kulturis (religiuri warmodgenebis) mqone mosax-

leobis sadgomebiT – sagvareulo soflebiT. am kulturas mtkvar-araqsis kultu-

rasac uwodeben. wina periodTan SedarebiT mniSvnelovnad dawinaurda miwaTmoq-

medeba da mesaqonleoba, xelosnobis sxvadasxva dargi, gansakuTrebiT meTuneoba – 

Tixis WurWlis damzadeba (Cvenamde moRweuli maTi nimuSebi gamoirCeva faqizi 

SesrulebiT da lamazi ornamentiT).  

eneoliTisa da adrebrinjaos periodSi saqarTvelos mosaxleoba Cvenamde moR-

weuli materialuri kulturis Zeglebis mixedviT izolirebuli ar aris. maT sak-

maod mWidro kulturuli da ekonomikuri urTierToba hqondaT samxreTis qveynebis 

mosaxleobasTan. intensiuri urTierToba xdeboda wina aziis qveynebTan. Zv. w. III 

aTaswleulis bolos saqarTvelo da kavkasia aqtiurad monawileobda mowinave wina-

aziuri kulturis monapovrebis CrdiloeTiT mcxovrebi tomebisaTvis gadacemis saq-

meSic (g. meliqiSvili, 1970). 

„brinjao-adrerkinis xanaSi mTis raWa gare samyarodan kulturulad mowyve-

tili ar iyo da mWidro kontaqtebi hqonda centraluri kavkasionis CrdiloeT fer-

dze mcxovreb mosaxleobasTan. es kavSir-urTierTobebi kolxeTis am mxaresa da, 

gansakuTrebiT, mezobel digoriaSi (md. uruxis saTaveebi), balyareTsa (md. Cerekis 

zemo weli) da istoriul dvaleTSi (md. ardonis saTaveebi) mcxovreb mosaxleobas 

Soris ZiriTadad centraluri kavkasionis qedis uReltexilebze gamavali sakomu-

nikacio gzebis meSveobiT xorcieldeboda, sadac ramdenime aseTi gadasasvleli 

iyo“ (s. rexviaSvili, 1965; 1977). l. jiblaZis ganmartebiT, gvianbrinjao-adrerkinis 

xanaSi Crdilo kavkasiasa da kolxeTis mTianeTSi gavrcelebul kulturaTa Soris 

kontaqtebis damyarebisas erT-erTi damakavSirebeli segmenti unda yofiliyo cen-

traluri kavkasionis qedze arsebuli uReltexilebi (l. jiblaZe. centraluri kav-

kasionis gadasasvlelebi, 2020).  

rac Seexeba aRmoCenili nivTebis sxva kulturebTan urTierTobas, anu Zvel 

kolxur kulturasTan kavSirs, rogorc g. gobejiSvili ambobs, samarovnis qveda 

fenaSi aRmoCenili ornamentiT Semkuli brinjaos firfitis sartyeli adasturebs, 

romelic aseve samTavros sartylebis msgavsia, „sakmarisia, brilis mesame fenis 

mxedris saxe SevadaroT erT, samTavroSi aRmoCenil brinjaos rgolze gamosaxul 

adamianis Tavebs, rom davrwmundeT s. janaSias mier dasabuTebulad gamoyofili 

kolxuri da iberiuli kulturebis organul kavSirSi“ (g. gobejiSvili, 1952).  

balTebs lamazi arSia da cxovelebis gamosaxuleba amSvenebs. mTavari orna-

menti iremi, cxeni an xaria. aq gamosaxuli siuJetebi adgilobrivi mosaxleobis 

sulieri kulturis gamovlinebaa.  

  

brinjaos balTebi samarxi № 12 (1938 w.) 
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g. RambaSiZis aRweris mixedviT, erT-erTi samarovnis axlos qvissaZirkvliani, 

mravaloTaxiani Senobis nangrevebSi danaxSirebuli xis masala, gamomwvari baTqaSi, 

Tixis WurWlis natexebi, rkinis iaraRebi, minis mZivi da cxovelis Zvlebia aR-

moCenili. cxadia, xis kedlebi baTqaSiT iyo Selesili, iataki ki _ TixiT mot-

kepnili. nangrevebSi mikvleuli madnis dasamuSavebeli qvebi, madnis natexebi, Tixis 

kviristavebi, cxovelis Zvlebi adasturebs, rom aq metalurgi, mesaqonle, safeiqro 

saqmis mimdevari adamianebi cxovrobdnen. es kultura Zv. w. VI_IV saukuneebiT Ta-

riRdeba (g. RambaSiZe, 1961). rkinis xanis SenobasTan axlos iqna gamokvleuli Seda-

rebiT Zveli akldamebi. akldamis kedlebi calpirad dawyobili qvebiT iyo amoyva-

nili, iataki kargad motkepnili, saxuravi xis Zelze dayrdnobili qvis firfitebis, 

sworkuTxa moyvanilobisa da aRmosavleTidan dasavleTisaken daqanebuli. samxreTis 

kedlis gaswvriv qvis merxi iyo, romelic, savaraudod, WirisuflisTvis unda yofi-

liyo gankuTvnili. iatakis SuaSi CaWrili TavwakveTili piramidis msgavsi mofi–

laqnebuli patara ormo msxverplTSewirvisTvis iyo gankuTvnili. inventarSi Sedi-

oda brinjaos samkaulebi, Tixis WurWeli, Zvlis sagnebi, Tilismebi, sakulto niv-

Tebi da qandakebebi. akldama Sua brinjaos xanis dasasruls miekuTvneba da erTma-

neTTan akavSirebs dasavleT saqarTvelos dolmenur da gvianbrinjaos xanis 

kulturas. dadginda, rom im periodSi mniSvnelovani adgili eWira metalurgiasa 

da mesaqonleobas (g. gobejiSvili, 1952).  

mkvlevarTa azrTa sxvadasxvaoba gamoiwvia frTebgaSlili bus msgavsma oqros 

fulebma, romlebic aleqsandre makedonelis staterebis mibaZviT iyo moWrili da, 

romlis erT mxares gamosaxuli iyo qalRmerT aTenas Tavi, xolo meoreze _ gamar-

jvebis qalRmerTi nikea. amgvari fulebisa da balTebis Sesaxeb manamdec iyo cno-

bili, magram warmomavlobis dadgena ver xerxdeboda, radgan mecnierTa nawili miiC-

nevda, rom Sua aziaSi iWreboda, zogi keltur-germanul tomebs ukavSirebda, zogic 

kavkasiurad Tvlida. am aRmoCeniT gaxda SesaZlebeli dadasturebuliyo, rom mone-

tebi namdvilad qarTulia, Zv. w. II saukunidan Cv. welTaRricxviT III saukunemde 

iWreboda da Siga bazrisaTvis iyo gankuTvnili. 

adgilobrivi kulturis mniSvnelobis Sefasebisas g. meliqiSvili werda, rom 

„saqarTvelos mezobeli samyaros Rrma Seswavlam saSualeba mogvca ukeT gagvego 

qarTuli sinamdvilis mravali faqti. SesaZlebeli gaxada agvecilebina msoflio-

istoriuli procesisgan Cveni qveynis istoriis izolirebulad Seswavlis safrTxe” 

(g. meliqiSvili, 1970).  

rac Seexeba Soreuli qveynebidan Semotanil kulturas, Zv. w. VI_IV saukuneebis 

mZivebsa da cisferi pastis skarabeis (romelic funagoriis, anu funis xoWos gamo-

saxulebisaa), mis samSoblod egviptea miCneuli. g. gobejiSvilis azriT, Zveli eg-

viptelebi funagorias mzis RvTaebas ukavSirebdnen da fiqrobdnen, rogorc mudmiv 

mofusfuse xoWo funisagan akeTebs patara burTulebs da miagorebs mas, aseve uxi-

lavi didi skarabei amoagorebs cis aRmosavleTi napiridan mzis veeberTela birTvs 

da manamde ezideba, sanam cis dasavleT nawils iqiT ar Caasvenebs. egviptelebi 

skarabeis mucelze werdnen sxvadasxva teqstebs „micvalebulTa wignidan“ da amo-

kveTili gulis adgilas udebdnen micvalebuls. aravin icis, Cveni winaprebic am-

gvarad iqceodnen Tu ara, magram is cxadia, rom egvipturi skarabei, romelzedac 

ieroglifuri warwerebia amokveTili, mZivebad utarebiaT.  

sainteresoa, romeli gziT Semodioda da saidan unda moxvedriliyo am teri-

toriaze egviptis kultura, radgan am periodSi qveyanas aRmosavleTiT esazRvre-

boda aqemenianTa sparseTis monarqia, romelmac SeZlo mTel axlo aRmosavleTSi 

gabatoneba da saqarTvelo droebiT mowyvita Zveli aRmosavleTis mTel rig kul-
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turul kerebs. arqeologiuri masala adasturebs, rom winaaziuri kulturuli na-

kadebi, Tu mxedvelobaSi ar miviRebT sakuTriv aqemenur, arcTu mravalricxovan 

elementebs, romlebic rasakvirvelia, Zveli xeTur-iberiuli kulturis gavleniT 

warmoiSva, Cveni qveynis siRrmeSi veRar aRwevs (g. gobejiSvili, 1952).  

saqarTvelosa da egviptis Sesaxeb sayuradRebo cnobebia daculi herodotes 

(Zv. w. 484_425 ww.) „istoriaSi“. o. jafariZis azriT, aq warmodgenili masala isto-

riuli, eTnografiuli da geografiuli xasiaTisaa. igi sxvadasxva sakiTxTan erTad 

dainteresebuli iyo eTnogenezis sakiTxiT da pirvelma miaqcia yuradReba qarTvel-

Ta warmomavlobas. o. jafariZe Zveli kolxebis genetikur kavSirs egviptelebTan 

sxvadasxva cnobis safuZvelze ganixilavs da aRniSnavs, rom kolxTa Savgvremanobam 

da xuWuWTmianobam daarwmuna egviptelebTan naTesaobaSi. rogorc Cans, es mosazreba 

didxans iyo popularuli. mecniers, arqeologs Jak de morgans sjeroda kolxebis 

egvipturi warmomavlobisa da sabuTad kolxur TeTrs iSveliebda. misi azriT, am 

monetis erT mxareze gamosaxuli xaris Tavi egvipturi apisis gamoZaxili unda yofi-

liyo. egviptelma Savkanianebma fazisamde miaRwies da iq dasaxldnen. is varaudobs, 

rom es ara ugvianes, Zv. w. X-IX saukuneebSi unda momxdariyo (o. jafariZe, 1971).  

g. gobejiSvilis mixedviT ki „heroditesa da strabonis gadmocemiT Zvel msof-

lioSi yvelaze metad saxelmoxveWili iyo egvipturi da kolxuri tilo. orive qve-

yanaSi erTnairi wesiT amzadebdnen selsa da mis qsovilebs. swored es kolxuri 

tilo SehqondaT bosforis qalaqebSi, xolo iqidan bevri rame Semodioda kolxeTSi. 

bosforis samefos mWidro ekonomikuri urTierToba hqonda egviptis qalaqebTan, 

kerZod, navkratisTan, sadac skarabei mzaddeboda. SeiZleba vifiqroT, rom skarabei 

jer bosforel vaWrebs moutaniaT Savi zRvis Crdilo sanapiroze, xolo iqidan 

kolxeTis navsadgurebis gavliT an kolxeT-meotidis (azovis zRvis sanapiroebi) 

saxmeleTo gziT moxvedrila raWaSi. savaraudoa, rom kolxma vaWrebma Semoitanes 

isini amave an Savi zRvis samxreT-aRmosavleT sanapiroze gamavali gziT“ (g. 

gobejiSvili, 1952). aRsaniSnavia, rom nekropolisSi aRmoCenili gansakuTrebuli 

raodenobis, formis da sxvadasxva saxis mZivebi misi ganmartebiT „an elinisturi 

epoqis vaWrebis Sedegi unda yofiliyo, an SesaZlebelia, imis sabuTadac gamogvad-

ges, rom sakiTxi davsvaT, xom ar hqondaT qarTvelur tomebs Cv. welTaRricxvamde 

IV-III saukuneebSi SuSis adgilobrivi warmoeba“ (g. gobejiSvili, 1943). 

 

 

 egvipturi mZivebi, № 21 samarxi (1939 w.) 

 

brilis namosaxlaris mkvlevari, arqeologi m. baramiZe roca Zvel egviptesTan 

kavSirs ganxilavs, ambobs, rom faqtia, brilis samarovanze dafiqsirebuli didi 

raodenobiT nakeTobani, sadac Warbad aris lurji minis e.w. "navkratisuli mZivebi", 

egvipturia, radgan im xanad amgvari formiTa da damuSavebis teqnikiT sxvagan arsad 

awarmoebdnen. sainteresoa isic, rom egvipturi mZivebis msgavsi aRmoCena saqar-

Tvelos teritoriaze (arc dablobSi da arc mTis zolSi) ar Sexvedria: „1961 wels, 
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Cven mier gaTxril 9 samarxSi aRmoCenilma mZivebma 12 kg. Seadgina. sxva samarxebi-

danac didi raodenobiT amodioda uZvelesi saganZuri" (m. baramiZe, brilis sama-

rovani, raWa, https://www.youtube.com/watch?v=R0NIgGPfyQU ).  
 mecnieri kidev erT saintereso paralels akeTebs: „egvipteSi mzis kultis 

mTavari centri gaxldaT qalaqi, romelsac berZnebi „heliopoliss“ (berZ. helios _ 

mze, polis _ qalaqi) eZaxdnen, xolo egvipturad am qalaqs zustad ase erqva _ „oni“. 

mogexsenebaT oni raWaSic mdebareobs da brilis aRmoCenebi ukve gvafiqrebinebs, rom 

sxva TvaliT SevxedoT mis etimologias. aRsaniSnavia, rom onis maxloblad, rionis 

(fazisis) erT-erT Senakads, „sakaura“ ewodeba, rac sesostrisis egviptur saxels 

zustad imeorebs. Tavad sesostrisi ki mas berZnebma uwodes, vinaidan, ver 

gamoTqvamdnen mis namdvil, egviptur saxels _ sakauras“ (https://intermedia.ge/).  
saqarTvelosa da egviptis SesaZlo kavSirebiT, arqeologebTan erTad, lingvis-

tebic dainteresdnen. Zvelegvipturi da protoqarTveluri samyaros kavSirebis 

Sesaxeb lingvisturi analizis safuZvelze saintereso mosazreba aqvs kaliforniis 

universitetis profesors, filologiur mecnierebaTa doqtors v. ivanovs. kvlevebiT 

igi im daskvnamde mivida, rom ori umTavresi egvipturi RmerTi, romelic egvipteSi 

ucxod iTvleboda, aris qarTveluri samyarodan Sesuli, eseni arian ToTi da osi-

risi. ToTi iTvleboda ucxo qveynis mbrZaneblad da mTeli egviptis inteleqtu-

aluri cxovrebis Semqmnelad. is marTavda dros, Seqmna damwerloba da angariSi. 

ToTis astronomiuli saxea mTvare. rogorc v. ivanovi varaudobs, Zveli welTaR-

ricxvis IV aTaswleulSi egvipteSi movidnen protoqarTvelebi da Tan moitanes 

kulturisa da saxelmwifoebriobis safuZvlebi (v. ivanovi, https://intermedia.ge/).  
mTis raWa Zveli metalurgiuli warmoebisaTvis saWiro nedleuliT, madneulis 

sabadoebiTa da xe-tyiT gansakuTrebiT gamorCeuli mxarea, rac ara marto regio-

naluri ekonomikisaTvis, qveynis istoriis ganviTarebisTvis iyo mniSvnelovani faq-

tori. 

arqeologiurma aRmoCenebma aCvena, rom brilis uZvelesi drois liTonis nivT-

Ta umetesoba naWedi an Camosxmulia (zogjer orive procesis kvalic Cans) anti-

moniani brinjaosagan. samTamadno damuSavebis obieqtebi, ZiriTadad, gvianbrinjao-

adrerkinis periods ganekuTvneba. g. gobejiSvils miaCnia, rom adgilobrivi samTo-

metalurgiuli warmoebis mier Seqmnili produqcia, zodebisa da naxevarfabri-

katebis saxiT, kolxeTSi arsebuli meoreuli metalurgiuli centrebis ZiriTadi 

momaragebis wyaro unda yofiliyo (g. gobejiSvili, 1960). misi daskvniT, Semdgomma 

kvleva-Ziebam, Rebis midamoebSi, egeb sxva axali sabuTi mogvces, am TariRis ufro 

Sors gadasawevad, magram rogoric ar unda iyos momavali muSaobis Sedegebi, axla 

sruliad uyoymanod SeiZleba iTqvas, rom rionis zemo welSi damowmebuli Zeglebi 

umniSvnelovanes masalas warmoadgens Zveli qarTuli samTo saqmisa da metalurgiis 

mWidro kavSiris dasadgenad. Sida qarTlsa da afxazeTSi aRmoCenili antimoniani 

brinjaos nivTTa kompleqsebi gvafiqrebinebs, rom Rebis samTamadno da metalur-

giuli keris mniSvneloba liTonis adgilobrivi moxmarebiT ar amoiwureboda, Tumca 

kavkasiis qedis metalurgiul zonaSi SeiZleba momavalSi sxva amgvarive kerebic 

aRmoCndes (g. gobejiSvili, 1952, moambe, t. XIII, №3).  

zemo raWis gzebisa da gadasvlelebis mniSvneloba geografiuli, kulturuli 

da strategiuli konteqstis gaTvaliswinebiT uZvelesi xanidan gansakuTrebulia, 

radgan saqarTvelos sxvadasxva regionebsa da mezobel qveynebs akavSirebda da 

https://www.youtube.com/watch?v=R0NIgGPfyQU
https://intermedia.ge/
https://intermedia.ge/
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SesaZlebels xdida produqciis, marcvleulis, Rvinis, mineralebis da sxv. kultu-

rebis gacvlisa. rogorc n. berZeniSvili aRniSnavs, es teritoria daqselilia Crdi-

lo kavkasiasTan da kolxeTis sxva regionebTan samimosvlo gzebiT. raWidan dva-

leTSi unda arsebuliyo gadasasvlelebi, romelic Soreul warsulSi SesaZloa 

mimosvlisas da kontaqtebis damyarebisas gamoyenebuli yofiliyo. erTi aseTi gada-

sasvleli raWa-kudaro iyo (n. berZeniSvili, 1966). Sida qarTlidan zemo raWaSi ram-

denime gza Sedioda. liaxvis auzidan aq mosaxvedrad yvelaze mosaxerxebelad 

Tvlidnen md. jejoris xeobaSi gamaval gzas (n. berZeniSvili, 1966; giuldenStedtis 

mogzauroba saqarTveloSi, 1962).  

raWidan kudarosken ramdenime biliki miemarTeboda. erTi wedisidan CasavalSi 

Cadis, meore iridan iwyeboda, saidanac yvirilas xeobaSi gadadioda. am mdinaris 

auzSi SeiZleboda misvla lesoris gavliTac. vaciwveras uReltexiliT ki svaneTSi 

xvdebodnen. aseve es regioni raWis qedze gamavali mravali bilikiT zemo imereTs 

(zemo mxare _ okriba, argveTa) ukavSirdeboda (v. beraZe, 1983). md. barulas xeobis 

mosaxleoba zemo imereTSi Sqmeridan an mravalZalis gziT miemarTeboda da a.S. (v. 

beraZe, 1975). iqneb Soreul warsulSi am umoklesi gzebiT xdeboda svaneTisa da 

raWis samTamadno warmoebis Zeglebidan spilenZisa da dariSxanis nedleuli masa-

lebis gadineba zemo imereTis platoze (l. jiblaZe, 2017).  

yvirilas zemo weli, romelic Sida qarTlis teritoriaze gavrcelebuli kul-

turebis gavlenas ganicdida, kolxuri kulturis dros mTlianad misi gavrcelebis 

zonaSi iyo moqceuli (mtkvar-araqsuli, bedenuri, aseve Sua brinjaos xanis fina-

luri stadiis Zeglebis kulturis wre _ qvasaTali, nuli, awyuris samarxi, waRvli). 

  
daskvna 

brilis aRmoCenebiT dadasturda, rom mTis raWaSi mcxovrebma adgilobrivma 

tomebma ganviTarebis maRal safexurs miaRwies (Zv. w. XVIII _ ax. w. IV ss.) da Seqmnes 

TviTmyofadi kultura. maTi ZiriTadi saqmianoba mesaqonleoba da madnis damuSaveba 

iyo. es teritoria gare samyaros mowyvetili arasdros yofila da liToniT mezo-

bel tomebsac amaragebdnen. mWidro ekonomikuri da kulturuli kavSiri hqondaT 

digoriis, zemo imereTis, Sida qarTlis CrdiloeTi zolis da TrialeTis mosaxle-

obasTan, mniSvnelovan rols asrulebdnen msoflio kulturebis ganviTarebaSi.  

kulturaTa damakavSirebeli adgili centraluri kavkasionis qedis uReltexi-

lebi da Siga gzebi iyo, rasac egvipturi mZivebis, berZnuli Savlaqiani skifosis 

natexebi, Zv. w. I saukunis dasarulis oqros monetebi da sxv. aRmoCenebi adasturebs.  

III-IVsaukuneebSi Crdilo kavkasiaSi tomTa mrisxane gaerTianebebi Seiqmna, 

romlebic kavkasionis gadmolaxvas da Savi zRvisken gaWras cdilobdnen. IVsaukunis 

70-ian wlebSi, roca hunebi dasavleT saqarTvelos mTianeTSi SemoiWrnen, varaudoben, 

rom Crdilo kavkasiis momTabare tomebis Semosevas Seewira brilis kultura. 
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ARCHAEOLOGY 
 

BRILL _ AN ARCHAELOGICAL MONUMENT WITH TRACES OF ANCIENT 
EGYPTIAN AND GREEK CIVILIZATIONS 

N. Gugushvili 

(Georgian Technical University) 
 

Resume. In the second half of the 19th century and the beginning of the 20th century, archaeological 
discoveries of the Bronze-Iron Age acquired great importance for the study of the ancient history of our 
country. In the Rioni Gorge (Oni District), in the north-west of the village of Gheba, at an altitude of 1600 m 
above sea level, the multilayered archaeological monument Brili was discovered in 1939 during research and 
exploration work conducted under the leadership of G. Gobejishvili. The study of the mentioned monument 
shed light on many important new facts about the society living in the southern part of the Caucasus. 

BC Bronze axes with a pointed end, spears with a pointed end, leaf-shaped ax-shaped blades, animal 
statues, various types of clasps, oval ax-shaped blades, button-like clasps, beaded pendants, clay vessels, metal 
products, axes decorated with the image of a sheep's head, statues, etc. were found in settlements and tombs 
dating from the 18th-14th centuries BC. Bronze Colchian axes, broad-bladed ax-shaped blades, rectangular 
ax-shaped blades, coiled bracelets, bearing rings, sickles, hoes, etc. were also found in tombs dating from the 
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13th-8th centuries BC. There are also collective tombs (14th-13th centuries BC) and cremation grounds (14th-
5th centuries BC). 

Egyptian beads, fragments of a Greek black-lacquered Scyphos, and iron swords of the Makhaira type 
have been dated to the 6th - 4th centuries BC. Remains of metallurgical products have been discovered from 
the Middle Bronze Age to the end of the Antique period. The oldest Georgian gold coins and bronze belt 
buckles date back to the end of the AD. 

The local population was engaged in cattle breeding and copper mining and processing. They had close 
cultural and economic ties with the population of Digoria, Zemo Imereti, the northern strip of Shida Kartli and 
Trialeti, as well as with the centers of other civilizations. 

 

 Keywords: archaeology; bril; bronze; burial; culture; weapons;. 
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ganaTleba 

 

 

zogadi rekomendaciebi skolebSi fizikis swavlebis Sesaxeb 

nato qavTaraZe, qeTevan daviTaZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: ganxilulia saqarTvelos sajaro skolebSi fizikis swavlebasTan dakav-

Sirebuli problemebi da warmodgenilia maTi gadawyvetis zogadi rekomendaciebi.  

fizikis mecniereba Tanamedrove yofa-cxovrebaSi miRweuli samecniero-teqnikuri 

progresis safuZvelia da misi swavleba qveynis ganaTlebis sistemis upirvelesi mizani 

unda iyos. erT-erTi mniSvnelovania is sakiTxi, romelic exeba Tanamedrove saskolo 

fizikis saxelmZRvaneloebis Seqmnis princips: Tu rogori meTodebi unda iqnes gamo-

yenebuli fizikis pedagogebis mier masalis axsnisas, raTa swavleba saintereso da 

Sedegiani iyos, xolo saxelmZRvaneloSi mocemuli masala _ advilad asaTvisebeli.  

yovelive zemoaRniSnuli organulad ukavSirdeba kvalificiuri fizikis maswav-

leblis momzadebas. amisaTvis aucilebelia axalgazrdobis fizikis sagniT dainte-

reseba da sauniversiteto ganaTlebis miReba, rac gulisxmobs fizikis sagnis swavle-

bis meTodebTan dakavSirebiT ara marto Teoriuli codnis dauflebas, aramed 

skolebSi Sesabamisi pedagogiuri praqtikis gavlas da kvalifikaciis amaRlebas.  

ase rom, garkveuli principebiT agebuli fizikis saxelmZRvanelo da kvalifi-

ciuri pedagogi saukeTeso safuZveli iqneba skolaSi fizikis sagnis warmatebiT Ses-

wavlisa. 
 

sakvanZo sityvebi: ganaTleba; kvalifikacia; meTodi; pedagogi; sagani; fizika. 

 

Sesavali 

ganaTlebis sistemaSi uamrav problemaTa Soris erT-erTia sabunebismetyvelo 

sagnebis swavleba da kvalificiuri teqnikuri personalis momzadeba, romlis defi-

cits Cveni sazogadoeba, kerZod ganaTlebis sistema, ganicdis. 

erovnuli gamocdebis Sedegebma cxadyo, rom skolebSi sabunebismetyvelo sag-

nebis swavlebis saqme metad savalvalo mdgomareobaSia, rac am mxriv dawyebul 

Zlier regresze miuTiTebs. mecnierebisa da teqnikis aseTi swrafi ganviTarebis 

fonze, umaRlesi ganaTlebis sistemaSi zust da sabunebismetyvelo fakultetebze 

axalgazrdebis swavlisken swrafva imdenad Semcirebulia, rom dRevandeli mdgoma-

reobiT adre Zalze prestiJuli specialobebi TandaTan qreba. miuxedavad imisa, rom 

am specialobebze moTxovna dResac sakmaod didia, Cveni sajaro skolebi fizikis 

kvalificiur pedagogTa naklebobas ganicdis. erovnuli sagamocdo centris mier 

organizebulma pedagogTa gamocdebma problemis srulad gadaWra ver SeZlo, rad-

gan is mxolod zogierT saganSi axdens pedagogTa codnis Semowmebas. sagnis 

swavlisadmi aseTi midgoma, ra Tqma unda, swavlebis procesis sworad warmarTvis 

garantia ver iqneba. 

faqtia, rom XX saukunis dasawyisidan moyolebuli mecnierebisa da teqnikis 

ganviTareba arnaxuli tempiT mimdinareobs, risTvisac civilizacias saukuneebi das-
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Wirda. Tu Cveni sazogadoeba dauyovnebliv ar daiwyebs specialistTa klasikurad, 

kvalificiur doneze momzadebas, procesi jaWvuri reaqciis saxes miiRebs da dad-

geba dro, roca calkeul teqnikur dargebSi specialistebi TiTqmis aRar gveyoleba. 

dRevandeli gadmosaxedidan mecnierebisa da teqnikis aseTi progresi moiTxovs 

mecnierebis axali aRmoCenebis yofa-cxovrebaSi danergvas, xolo ganaTlebis siste-

maSi (skolebsa da umaRles saswavleblebSi) Sesabamisi klasikuri ganaTlebis mi-

Rebas. Tu axalgazrda Teoriulad siRrmiseulad ar icnobs Tavis dargSi samecni-

ero-teqnikuri progresis sakvanZo sakiTxs, ZiriTad kanonebsa da kanonzomierebebs, 

is veraviTari axali Teoriisa da aRmoCenis avtori ver gaxdeba. 

 

ZiriTadi nawili 

 idea imis Sesaxeb, რომ Cvens saganmanaTleblo sistemaSi Seiqmnas sabunebismet-

yvelo sagnis pedagogTa momzadebisa da gadamzadebis mimarTuleba, sul ufro aq-

tualuri xdeba. pedagogTa momzadeba gulisxmobs axalgazrdebisTvis ara marto 

sauniversiteto ganaTlebis miRebas, aramed swavlis periodSi sagnis meTodikis 

kursisa da pedagogiuri praqtikis gavlas. Tumca, es unda moxdes kvalificiur 

doneze. aseTnairad swavlebis warmarTvas win unda uZRodes seriozuli mosamza-

debeli samuSaoebi. aseTi ganaTleba unda iqces specialistTa momzadebis im sa-

fexurad, romliTac axalgazrdebs SeeZlebaT TavianTi codniT gamarTulad, daub-

rkoleblad ganaxorcielon praqtikuli saqmianoba. amasTan, bunebrivia, es iqneba 

erTgvari cxovrebiseuli gamocda da axalgazrda SeZlebs Tavis SesaZleblobebSi 

garkvevas. 

rac Seexeba saskolo saganmanaTleblo sistemas, sabunebismetyvelo sagnebis 

swavlebas, sakmaod rTuli procesia. TiToeuli es sagani Seiswavlis bunebaSi mim-

dinare movlenebs, kanonebsa da ZiriTad kanonzomierebebs. sabunebismetyvelo sagnebi 

xasiaTdeba specifikuri leqsikiT, rac imas niSnavs, rom konkretuli sagnis Sesas-

wavlad (miuxedavad imisa, rom igi mSobliur enazea dawerili), pirvel rigSi, saWi-

roa am sagnisaTvis damaxasiaTebeli leqsikis daufleba da masSi Cadebuli Sina-

arsis gaazreba. am mxriv gansakuTrebuli roli eniWeba mozardebSi interesis aR-

Zvras, romlis gareSe veranairi Sedegi ver miiRweva. swavlebaSi maqsimalur Sedegs 

ganapirobebs klasikurad Sedgenili saxelmZRvanelo da, ra Tqma unda, kvalifi-

ciuri pedagogi. amitom ganaTlebis sistema uzrunvelyofili unda iqnes ara marto 

sagnis mcodne, aramed pedagogiuri unar-CvevebiT, aRWurvili specialistebiT. faq-

tia, rom umaRles saswavleblebSi swavlebis meTodikisa da pedagogiuri praqtikis 

gauqmebam didi ziani miayena sajaro skolebSi calkeuli sagnebis (gansakuTrebiT 

fizikis) swavlebis saqmes. 

mtkiceba ar sWirdeba im ubralo WeSmaritebas, rom pedagogs codnasTan erTad 

codnis gadacemis unaric unda hqondes. aseTi pedagogis momzadeba ki xangrZlivi 

da didi SromiT miiRweva. ganaTlebis sistema dRes pedagogs gamocdebis CabarebiT 

afasebs, xolo sakiTxi imis Sesaxeb, Tu rogor xdeba pedagogis mier codnis ga-

dacema moswavleebisaTvis, gaurkvevelia. Cveni skolebi ver uzrunvelyofs momavali 

Taobis aucilebeli codniT aRWurvas. moswavleebi ar usmenen pedagogebs, radgan 

maTTvis uinteresoa masalis gadacemis meTodika, radgan daikarga is Zvirfasi mar-

cvali da iaraRi, romelsac mozardebSi Sesaswavli sagnisadmi interesis aRZvra da 

siyvaruli hqvia. rogorc maswavlebeli, ise moswavle erTi saxelmZRvaneloTi sar-
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geblobs da zogma pedagogma isic ki ar icis, rom saxelmZRvanelo moswavlisaTvis 

iwereba, xolo pedagogs sagnis garSemo bevrad ufro meti codna moeTxoveba. am 

mxriv urigo ar iqneba zogierTi rekomendaciis sazogadoebisaTvis gacnoba. maga-

liTad, sabunebismetyvelo sagnebSi, keZod fizikaSi, pirvel rigSi, unda Sedges 

saxelmZRvanelo, romlis Seqmnis procesSic unda monawileobdes: fizikosi, fizi-

kos-istorikosi, fizikos-praqtikosi, fizikis meTodikis specialisti, fizikis mo-

mijnave sagnebis (maTematika, qimia, biologia da a.S.) specialistebi, ganaTlebis 

dargis specialisti, filologi, fsiqologi da medicinis muSaki. Zalze didia maTi 

roli saxelmZRvaneloebis SedgenaSi. kerZod: 

• fizikos-istorikosi konkretul TemasTan dakavSirebiT amzadebs mokle, sainte-

reso istoriul masalas, romelic exeba fizikaSi yvela movlenis Seswavlas da 

kanonis aRmoCenas. es TavisTavad xels Seuwyobs moswavleebSi interesis gaRvi-

vebas da yuradRebis koncentracias. amavdroulad, moswavleebSi Trgunavs SiSs 

sakiTxis dauZlevelobis Sesaxeb;  

• fizikos-Teoretikosi mocemul TemasTan dakavSirebiT adgens moswavleebisaTvis 

aqamde ucnob da saintereso Teorias. misi axsnis Semdeg moswavles uCndeba 

aRniSnul sakiTxze damatebiTi informaciis miRebis survili; 

• fizikos-praqtikosi moswavleebs acnobs Teoriis Sesabamisi magaliTebisa da 

praqtikuli xasiaTis cdebis aRweras, radgan yoveli Teoriis Rirebuleba xom 

mis praqtikul ganxorcielebaSi poulobs aRiarebas; 

• fizikis meTodikis specialisti ama Tu im TemisaTvis SerCeul Sinaarsobriv 

masalas alagebs principiT _ martividan rTulisaken da gansazRvravs ra aris 

umjobesi _ Teoria uswrebdes istoriul da praqtikul masalas, Tu jer isto-

riuli masala miewodos moswavleebs, Semdeg ki elementaruli cnebebi, Teoria 

da. bolos, kanoni (Camoyalibebuli Sedegis saxiT). faqtobrivad, fizikis meTo-

dikis specialisti zedmiwevniT amuSavebs warmodgenil Sinaarss Sesabamisi me-

TodikiT, logikuri principis dacviT da amiT zrdis masalis martivad gagebisa 

da SeTvisebis xarisxs;  
• fizikis momijnave sagnis specialistebi (maTematikosi, qimikosi, biologi da a.S,) 

gansazRvraven, Tu rogori moculobiT da ra SinaarsiT unda Sevides saxel-

mZRvaneloSi esa Tu is masala, romelmac Semdeg gaSlili saxiT axsna-ganmarteba 

unda povos momijnave sagnebSi; 

• ganaTlebis dargis warmomadgeneli afasebs saxelmZRvaneloSi Setanili masa-

lis xarisxs, Tu ramdenad Seesabameba igi SinaarsiTa da moculobiT im asakob-

riv jgufs, romelmac es masala unda Seiswavlos. misi mxridan gansakuTrebuli 

yuradReba eTmoba imas, Tu ramdenad martivad asaTvisebelia moswavlisaTvis 

aRniSnuli masalis Sinaarsi; 

• filologi garkveul rols asrulebs mTlianad saxelmZRvanelos Sinaarsis 

swori leqsikiTa da asakobrivi jgufisaTvis misaRebi martivi terminologiiT 

Sedgena-CamoyalibebaSi. srulyofili saxelmZRvanelo moswavles saSualebas aZ-

levs gaiTavisos sagnisaTvis damaxasiaTebeli yoveli axali termini, misi axsna, 

advilad aiTvisos sagnis leqsika da Semdeg kargad Camoayalibos naswavli ma-

sala; 

• fsiqologis monawileoba saxelmZRvanelos SedgenaSi aixsneba im ubralo moti-

viTac, rom yoveli axali da ucxo sagnis Seswavlis dawyebas (miuxedavad imisa, 
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rom igi mSobliur enazea Sedgenili) Tan axlavs mozardis emociuri daZa-

buloba, axlis daZlevis SiSi. amdenad, masalis Sinaarsobrivma simartivem xeli 

unda Seuwyos moswavlis emociuri daZabulobis maqsimalurad Sesustebas. swo-

red fsiqologebisa da pedagogebis prerogativaa, mozardi Taobis sworad aRzr-

da da swavleba; 

• medicinis muSakis movaleoba im mavne zegavlenis Sefasebaa, rac SeiZleba gmo-

iwvios wignis xarisxma, Sriftma, moculobam da sxva faqtorebma mozardis 

janmrTelobaze.  

aRsaniSnavia, rom zemoaRniSnuli specialistebis monawileobiT Sedgenili sa-

xelmZRvanelos gamocdas minimum sami weli mainc sWirdeba, radgan specialistebi 

gamoTqvamen TavianT mosazrebebs; skolaSi momuSave pedagogebi weren daskvnebs, Tu 

ra xarvezebi da winaaRmdegobebi Sexvda maT ama Tu im masalis gadacemisas, ra da 

rogor unda gamoswordes.  

ase rom, garkveuli damuSavebisa da xarvezebis minimumamde dayvanis Semdeg 

miiReba saxelmZRvanelo, romliTac unda ganxorcieldes unificirebuli swavleba 

saxelmwifo masStabiT. mecnierebisa da teqnikis winsvlasTan erTad, periodulad, 

masSi xorcieldeba koreqtivebis Setana, magram amiT ar irRveva is ZiriTadi RerZi, 

romelzec mocemuli saxelmZRvanelos ageba moxda. 

calke ganxilvis sagania pedagogTa damxmare literaturiT uzrunvelyofa da 

maTi periodulad gadamzadebis sakiTxi. pedagogi sistematurad unda srulyofdes 

ara marto codnas, aramed codnis gadacemis xelovnebasac. dRevandeloba cxadyofs, 

rom sagnis meTodikis ugulebelyofam da pedagogTa kvalifikaciis dabalma donem 

sabunebismetyvelo sagnebSi da gansakuTrebiT fizikaSi, arasaxarbielo Sedegebi 

gamoiwvia. mdgomareobis gamosasworeblad saWiroa swavlebis iseTi sistemis Semu-

Saveba, romelic SeZlebs procesis sasargeblod Semobrunebas. rac ufro droulad 

moxdeba es, Sedegic ar daayovnebs. qveyanaSi kvalificiuri kadrebis momzadeba aris 

sawindari Zlieri saxelmwifo ekonomikis Seqmnisa, rac didi erovnuli saqmea. 

  
 
daskvna 

saganmanaTleblo sistemaSi swavlebis donis amaRleba SesaZlebelia swavlebis 

meTodebis Tanmimdevruli damuSavebis, maTi praqtikaSi danergvisa da daxvewis me-

SveobiT.  

fizikis sagnis efeqtiani da Sedegiani swavlebis erT-erTi mniSvnelovani safu-

Zveli Tanamedrove principebiT agebuli saxelmZRvanelo da swavlebis saTanado 

meTodebiT aRWurvili fizikis maswavlebelia. 
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EDUCATION 
 

GENERAL RECOMMENDATION ON TEACHING PHYSICS IN SCHOOLS 

N. Kavtaradze, K. Davitadze 

(Georgian Technical University) 
 

Resume. Problems related to the teaching of physics in public schools of Georgia are discussed and 
general recommendations for their solution are presented. The basis of scientific and technical progress 
achieved in modern life is the science of physics, and its teaching should be the primary goal of the country's 
education system. 

One of the important issues is what principles should be used to build modern school physics textbooks, 
what methods should be used by physics teachers when explaining the material, so that teaching is interesting 
and effective, and the material given in the textbook is easily digestible. 

All of the above is organically linked to the training of a qualified physics teacher. For this, it is necessary 
to interest young people in the subject of physics and receive a university education, which implies not only 
mastering theoretical knowledge, but also undergoing relevant practice in schools and improving their 
qualifications. 

Therefore, a well-structured physics curriculum and a qualified teacher will be the best foundation for 
successfully studying physics at school. 

 

Keywords: education; method; physics; qualified; subject; teacher. 
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fizikis istoria 

 

 

mecnierebis istoriis codna sWirdeba yvelas (fizikis istoriis 

sawyisebTan) 

nato qavTaraZe, qeTevan daviTaZe, nona esiava, ramaz esiava  

(saqarTvelos teqnikuri universiteti) 
 

reziume: uaxloes periodSi aRmoCenili da Seswavlili faqtobrivi masalis safu-

Zvelze warmodgenilia sabunebismetyvelo mecnierebis, kerZod fizikis, ganviTarebis 

istoria. Zvel berZen mecnierebTan erTad mimoxilulia qarTvelTa winaprebis, qalde-

bis Sesaxeb mniSvnelovani masala, romelic bunebriv kanonzomierebaTa Seswavlisa da 

astronomiuli dakvirvebebis Sedegad moipoves da Semdeg sabunebismetyvelo mecniere-

bis Casaxva-ganviTarebis mizezi gaxda. 

msoflios sxvadasxva qveynis mecnier-mkvlevarTa SromebSi moyvanili faqtobrivi 

masala da citatebi gaxda utyuari mtkicebulebebi imisa, rom qaldebma udidesi roli 

Seasrules mecnierebisa da civilizaciis ganviTarebaSi. 
 

sakvanZo sityvebi: berZnebi; bunebismetyveleba; istoria; mecniereba; fizika; qal-

debi; civilizacia. 

 

Sesavali 

Tu gadavxedavT sabunebismetyvelo mecnierebis ganviTarebis istorias, igi fri-

ad sainteresoa nebismieri adamianisaTvis da warmoadgens kacobriobis Semdgomi ganvi-

Tarebis safuZvels.  

kacobrioba odiTganve cdilobda bunebisa da misi kanonzomierebebis Secnobas, 

radgan igi am samyaros binadaria da manve unda SeZlos movlenebis marTva misi arse-

bobisa da keTildReobisaTvis. amasTan, gasaTvaliswinebelia, rom WeSmariteba aris 

sinamdvilis obieqturad swori, idealuri asaxva adamianis cnobierebaSi. WeSmariteba 

Seexeba mxolod azrs da ara obieqts, amitomac mecnier-mkvlevarma aucileblad unda 

icodes ama Tu im dargis warmoSobisa da ganviTarebis istoria, romelmac kacobrioba 

Tanamedrove civilizaciamde moiyvana.  

mecnierebis pirveli sawyisebi filosofiis saxiT moevlina sazogadoebas Zvel 

saberZneTSi Zv. w. VII saukuneSi. wamyvani roli WeSmaritebis dadgenaSi logikur msje-

lobas ekuTvnoda, xolo vinc logikuri msjelobisa da kamaTis xelovnebis unars 

flobda, maT filosofosebs uwodebdnen. rac Seexeba logikuri azrovnebis Sedegad 

aRiarebuli daskvnebis eqsperimentul dadasturebas Zveli berZeni mecnierebis mier, 

mogvianebiT gaxda SesaZlebeli. 
 

ZiriTadi nawili 

fizikis istoria Zv. w. VI saukuneSi filosofiis wiaRSi iSva. igi moicavs Zvel 

berZen mecnierTa naazrevs, uamrav aRmoCenasTan dakavSirebul saintereso eqsperimen-

tebisa da dakvirvebebis Sedegad miRebul faqtobriv masalas, romelic saukuneebs 

iTvlis. swored WeSmaritebis ZiebaSi SeZlo adamianis gonebam fizikis mecniereba 
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ise gaemdidrebina, rom Teoriuli msjelobis, bunebis movlenebze dakvirvebebisa da 

eqsperimentebis garda, garkveul saqmianobamde mieyvana. sazogadoebrivi cxovrebis 

istoriaSi mecnierebasa da teqnikaSi arnaxuli miRwevebiT gansakuTrebiT gamorCe-

ulia XX saukunis bolo aTwleuli. sazogadoebaSi TandaTan damkvidrda mobiluri 

operatorebi da komunikaciis iseTi saSualebebi (internetis saxiT), ramac sazoga-

doebas farTo asparezze gasvlis SesaZlebloba misca. daiwyo bunebrivi saSuale-

bebis ufro efeqturad da swrafad marTva-gamoyeneba, cxovrebis ritmma Cveulze 

meti siCqare SeiZina. 
dRes Tamamad SeiZleba iTqvas, rom sazogadoebrivi cxovrebis sferoSi am did 

aRmoCenebsa da miRwevebs safuZvlad fizikis mecniereba udevs. XXI saukune inter-

netteqnologiebis damkvidrebis xanaa. fizikam, maTematikasTan da sxva momijnave 

sabunebismetyvelo mecnierebebTan erTad, moicva da arnaxul simaRleze aiyvana medi-

cina, inJineria, samxedro saqme da iurisprudenciac ki. 
fizikis mecnierebis Casaxva-ganviTareba Zveli berZnuli filosofiis wiaRSi 

daiwyo. aristotele gaxldaT pirveli mecnieri-fizikosi, romelmac fizika filo-

sofiisagan gamoyo da wigns, romelic bunebis movlenebsa da maT kanonzomierebebis 

Seswavlas miuZRvna, “fizika” uwoda. aqedan daiwyo fizikis istoriac. 

mecnierebis istoriisaTvis mniSvnelovania is faqtic, rom Cvenamde moRweuli 

ara marto werilobiTi, aramed calkeuli eqspediciebis mier bolo aTwleulebSi 

gaTxrebis Sedegad mopovebuli aRmoCenebi cxadyofs, rom kacobrioba uZvelesi dro-

idan flobda garkveul codnas calkeul dargebSi. rogorc Zveli urartuelebis 

lursmnuli warwerebidan irkveva, qaldebi (igive xaldebi) fizikis, astronomiisa 

da maTematikis elementebs jer kidev maSin flobdnen, rodesac am disciplinebs 

saxelwodebebi ar hqondaT. aRmoCenebiT dasturdeba, rom daaxloebiT 2900 wlis 

winaT, qaldebs Camoyalibebuli hqondaT Savi da feradi metalurgia; dasavleT 

saqarTveloSi (vanis teritoriaze) gaTxrebis Sedegad napovni oqros nakeTobebi da 

aRmosavleT saqarTveloSi mdebare saydrisis sabado eqvsi aTasi wlis winandelia; 

uZvelesi qarTuli tomebi — Tubalebi imdenad kargad flobdnen metalurgiisa da 

mWedlobis saqmes, rom nakeTobaTa damzadebis xelovneba maT siriaSi, mesopotamiasa 

da saberZneTSi Seitanes. dRemde SemorCenilia aWaris teritoriaze tradicia, Tu 

rogor qmnidnen Cveni winaprebi magnituri qviSisa da naxSirisagan folads, romel-

sac Semdeg sxvadasxva iaraRis dasamzadeblad iyenebdnen; qaldebma Seqmnes pirveli 

orTvliani saomari etlic.  

1908 wels italieli arqeologis _ luiji pernies mier saberZneTSi (kunZul 

kretaze) aRmoCenili festos diskos, romelic pirobiTad Zv. w. 1850_1600 wlebiTaa 

daTariRebuli, gaSifvra aRmoCenidan 100 wlis Semdeg ganxorcielda qarTveli mec-

nierisa da maTematikosis _ gia kvaSilavas mier. dadasturda, rom am uZveles, gamom-

wvari Tixis firfitaze dabeWdili naxat-niSnebi `kolxuri oqrodamwerlobaa~, rom-

lis teqsti warmoadgens sagalobels ̀ nenanas~, romelic eZRvneba ̀ aia neSkaris~ mfar-

vel, pelazgur-kolxuri modgmis makronebis nayofierebis did dedaRvTaebas _ ̀ nanas~. 

aRsaniSnavia kacobriobis istoriaSi qaldebis mier drois gazomvis pirveli 

mcdeloba. maT dRe 12 nawilad dayves, romelsac mogvianebiT saaTebi uwodes, Semdeg 

ki qviSis saaTebi daamzades. mis aRweras Zv. w. III saukuneSi moRvawe mecnieri arqimede 

iZleva. qaldebs aseve hqondaT sxvadasxva astronomiuli aRmoCena da maTematikuri 

debulebebic, romlebic SemdgomSi safuZvlad daedo Cveni welTaRricxvis bunebis-

metyvelebisa da maTematikis, kerZod fizikis mecnierebis, Casaxva-ganviTarebas. 
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Cveni welTaRricxvis somexi maTematikosi da astronomi anania Sirakaci, fizikis 

istorikosi ferdinand rozenbergi da mravali Zveli da Tanamedrove mkvlevari 

gvawvdis informacias qaldebis istoriuli warmoSobis Sesaxeb. 1962 wels somxeTis 

mecnierebaTa akademiam gamosca a. Sirakacis naSromi `kosmografia~, sadac avtori me-

12 gverdze imowmebs qaldebis aRmoCenebs fizikaSi, astronomiasa da maTematikaSi. igi 

wers: `mecnierebaSi da mraval sxva xelovnebaSi, gansakuTrebiT astronomiaSi, 

gawaful adamianTagan, pirvelni qaldebi iyvnen, SemdgomSi egviptelebma da berZnebma 

gadaiRes qaldebisagan da ganaviTares igi da Tumca qaldebi cdilobdnen cis 

saidumloebis Cawvdomas, magram imis gamo, rom sakmarisi codna ar gaaCndaT, ver 

amaRldnen da mnaTobTa Wvretis zeviT ver dadgnen, umaRlesi mizezi ver Seicnes~. 

lursmnuli warwerebidanac irkveva, rom xorblis, vazisa da futkris erT-erT 

mTavar samSoblod urartu iTvleboda, rac Tanamedrove kvlevebiT dasturdeba. 2007 

wels saqarTvelos teritoriaze aRmoCenil iqna msoflioSi uZvelesi (34 aTasi wlis 

winandeli) Zafi, romliTac garkveuli teqnologiis gamoyenebiT iqmneboda samosi. 

2017 wels ki torontos universitetis mkvlevrebma saqarTveloSi aRmoaCines uZve-

lesi Tixis WurWeli, romlis namsxvrevebSi SemorCenili Rvinis wveTebi rva aTas 

wels iTvlis. 

f. rozenbergi Tavis kapitaluri gamokvlevis I tomSi (romelic 1882 wels q. 

braunSvaigSi gamoica) qaldebs ase axasiaTebs: ̀ ZvelTaZveli fizika TiTqmis mxolod 

berZnebis fizikas warmoadgens. qaldebma da egviptelebma, marTalia, bunebis movle-

nebze fiqri berZnebze adre daiwyes, magram bunebis Sesaxeb mecnierebamde ver mi-

vidnen imitom, rom maTma religiur-mistikurma Sexedulebebma xeli SeuSala movle-

nis bunebriv kanonzomierebamde misuliyvnen. qaldebma da egviptelebma berZnebs 

Zvirfasi astronomiuli dakvirvebebi da ramdenime maTematikuri debuleba gadasces, 

berZnebma ki es monacemebi mecnierebaTa ganviTarebisaTvis gamoiyenes. piTagorelTa 

ricxviT mistikaSi mxolod qalduri warmoSoba igrZnoba, xolo astrologiisa da 

alqimiis Casaxva-ganviTarebas mTlianad qaldebs miaweren~.  

vin iyvnen qaldebi? amaze garkveul pasuxs gvaZleven iv. javaxiSvili, s. janaSia 

da n. berZeniSvili saqarTvelos istoriis mokle saxelmZRvaneloSi (gv. 41): „xal-

debis eTnikuri vinaoba sruliad ueWvelia. isini qarTveli xalxis erT nawils 

Seadgenen. rigi Zvel-somxuri wyaroebi mowmoben, rom xaldebi igive Wanebia, e.i. is 

cnobili qarTuli modgmis tomi, romelmac dRemde Semoinaxa Tavi TurqeTSi, sastiki 

devnisa da Seviwroebis miuxedavad.“ 

astronomiis Tanamedrove istorikosis e. danelianis mtkicebiT, antikuri xanis 

metad mniSvnelovani astrologiuri naSromi „tetrabiblosi“ qaldebis mieraa Sed-

genili da mas SecdomiT ptolemeoss miaweren. miuxedavad zemoT xsenebulisa, qro-

nologiurad pirvel mecnierebad berZnebi iTvlebian, radgan maT pirvelebma misces 

bunebis movlenebis Seswavlas mecnieruli mimarTuleba da im CarCoebSi moaqcies, 

romelmac Semdgomi ganviTareba hpova. Zv. saberZneTSi yvela is adamiani, romelic 

bunebis movlenebis SeswavliT iyo dainteresebuli da cdilobda Tavisi naazrevi 

logikuri msjelobiT daesabuTebina, „filosofosad“ iwodeboda. isini flobdnen 

kamaTis xelovnebas da am gziT cdilobdnen swor daskvnamde misuliyvnen. aseTma 

midgomam mniSvnelovani roli Seasrula mecnierebis da, kerZod, fizikis ganviTa-

rebaSi. es iyo pirveli mcdeloba, raTa adamianebs gaefarToebinaT codna bunebis 

Sesaxeb da ase cdilobdnen samyaros warmoSobis erTiani suraTis Seqmnas. aseTi 
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midgoma ki samecniero xasiaTs atarebda da igi Tavisufali iyo yovelgvari fan-

tastikuri da religiuri warmodgenebisagan. 

kacobriobis istoriaSi pirveli mecnieri, fizikosi, maTematikosi da astronomi 

Tales mileTeli (Zv. w. 640_547 ww.) iyo. igi daibada q. mileTSi, vaWris ojaxSi. man 

pirvelma SeniSna, rom magniti rkinas izidavda, xolo qarva (xaxunis Sedegad) _ 

msubuq sxeulebs. arsebobs meore Zv. berZnuli versia, romlis mixedviT, pirvelad 

xaliCis mqsovelma qalebma SeniSnes, rom Salis boWkoebi qsovisas exaxuneboda 

mqsovelTa qarvis mZivebs da Semdeg msubuq sxeulebs izidavda. radgan berZnulad 

qarvas „eleqtroni“ hqvia, amitom SemdgomSi fizikis am nawils eleqtroba ewoda. 

saocari ki is aris, rom am aRmoCenas kacobriobam 23 saukune veraferi miumata, 

mxolod 1600 wels ingliselma v. jilbertim gamoarkvia, rom xaxunis Sedegad sxva 

sxeulebic eleqtrovdeba, xolo TviT movlenis axsna XIX saukuneSi moxerxda. 

Talesi Seyvanili iyo „Svidi brZenis“ siaSi. igi cdilobda, bunebis mravalferovneba 

erTiani sawyisiT aexsna da movlenaTa moCvenebiT qaosSi kanonzomiereba moeZebna. 

vinaidan zRvas saberZneTis sameurneo cxovrebaSi gansakuTrebuli mniSvneloba hqon-

da, amitom arsebulis pirvelsawyisad Talesma wyali miiRo. igi samyaros warmo-

Sobas RmerTebs ki ar miawerda, aramed maradiuli kanonzomierebis cvalebadobiT 

xsnida. Taless miaweren Semdeg mtkicebebs; kerZod:  
• diametriT wris Suaze gayofas;  
• tolferda samkuTxedis fuZesTan mdebare kuTxeebis tolobas;  
• vertikaluri kuTxeebis tolobas;  
• samkuTxedebis tolobas erTi gverdiT da masTan mdebare ori kuTxiT;  
• imas, rom naxevarwreSi Caxazuli kuTxe marTia;  
• marTkuTxa samkuTxedebis msgavsebas erTi maxvili kuTxis tolobiT.  

pirvelad Talesma gamoiyena fargali da kuTxmzomi. man gazoma piramidis si-

maRle piramidisa da sakuTari Crdilebis saSualebiT, pirvelma SemoiRo meTodi 

zRvis napiridan gemamde manZilis gazomvisa.  

astronomiaSi Talesma gansazRvra weli 365 dRiT. masve ekuTvnis dReRamswo-

robisa da mzis buniobis gansazRvra da „mcire daTvis“ Tanavarskvlavedis moZebna 

cis TaRze, romelsac finikielebi „ZaRlis kuds“ uwodebdnen. man iwinaswarmetyvela 

mzis dabneleba Cv. welTaRricxvamde 585 wels. Taless miaweren cis TaRis 5 sar-

tylad dayofas, ekvatoris mimarT ekliptikis daxris aRmoCenas, mTvaris kuTxuri 

sididis gansazRvras, dedamiwis sferosebri formisa da geocentruli sistemis 

mtkicebas. igi Tvlida, rom mTvare bneli sxeulia da sinaTles mzisgan “sesxulobs”; 

rom igi mizezia mzis dabnelebisa. Talesis sikvdilis Semdeg mis akldamas berZnebma 

daaweres: „ramdenadac mcirea Talesis akldama, imdenad bumberazia astronomebis am 

mefis dideba varskvlavTa samyaroSi“ (550 w.). Talesi axalgazrdobaSi kargi sport-

smeni yofila. Zv.w. 547 wels mileTis sporstemenebi samarcxvinod damarcxebulan. 

amis damswre 78 wlis Talesma es ver aitana da stadionzeve gulis SeteviT gar-

daicvala (ase rom, Talesi pirveli mecnieric iyo da stadionze pirveli garda-

cvlili adamianic). 
 

daskvna 

dRevandeli gadasaxedidan cxadia, rom, gamokvlevebis safuZvelze mecnierebis 

istoria sul ufro da ufro axali aRmoCenebiTa da faqtebiT ivseba, sadac fizikis 

istorias gamorCeuli adgili ukavia. DdRes, XXI saukuneSi, roca mecnierebisa da 
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teqnikis ganviTarebam arnaxul masStabebs miaRwia, sazogadoebisTvis aucilebelia 

im sawyisebisa da istoriis codna, romelmac safuZveli Cauyara mecnierebis (gansa-

kuTrebiT ki fizikis) Camoyalibebasa da ganviTarebas. swored fizikis damsaxurebaa 

is, rom yoveli axali aRmoCena, yoveli axali miRweva gaxda safuZveli ufro didi 

aRmoCenebisa da miRwevebisa, civilizaciis ufro maRal safexurze ayvanisa. 

kidev ufro saamayo da dasafasebelia winaparTa mier gakvaluli gzis gacnoba, 

dainteresebuli sazogadoebis survili, rom Rirseulad upasuxos yovel axal gamo-

wvevas mecnierebaSi. 
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HISTTORY OF PHISICS 
 

EVERYONE NEEDS TO KNOW THE HISTORY OF SCIENCE (FROM THE 
BEGINNINGS OF THE HISTORY OF PHYSICS) 

N. Kavtaradze, K. Davitadze, N. Esiava, R. Esiava 

(Georgian Technical University) 
 

Resume. The work presents the history of the development of natural sciences, in particular, physics, 
based on the factual material discovered and studied in the recent past; along with the first ancient Greek 
scientists, the important knowledge of the ancestors of Georgians, the Chaldeans, is reviewed, which they 
gained as a result of the study of natural laws and astronomical observations, which became the basis for the 
conception and development of natural sciences. 

 The factual material and quotes cited in the works of scientists and researchers from different countries 
of the world are indisputable evidence, which confirms the great role of the Chaldeans in the development of 
science. This will make it possible for society to assess the contribution that they made to the development of 
civilization. 

 

 Keywords: Chaldeans; civilization; Greeks; history; natural sciences; physics; science. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

• akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

• reziume qarTul da inglisur enebze; 

• cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-
saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

• rubrika (mecnierebis dargi); 

• statiis saTauri; 

• avtoris/avtorebis saxeli da gvari (srulad); 

• sad damuSavda statia; 

• qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri reziume sakvanZo sityvebTan erTad _ statiis boloSi. sakvanZo 

sityvebi orive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da 

frazebs); ucxo enaze Targmani unda iyos xarisxiani da eyrdnobodes spe-

cialur dargobriv terminologiebs;  

• saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-
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rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

• naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

• redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 
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