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geofizika 

 

 

klimatis mimdinare cvlilebiT gamowveuli mdinareebis asasa da 

arRunis myinvaruli auzebis degradaciis dinamikis Seswavla Tdz-is 

safuZvelze 

larisa Sengelia, giorgi korZaxia, genadi Tvauri, murman ZaZamia 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti;  

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

e. andronikaSvilis saxelobis fizikis instituti; saqarTvelos  

garemos dacvisa da soflis meurneobis saministro, garemos erovnuli saagento) 

 

 

reziume: Seswavlilia aRmosavleT saqarTvelos mdinareebis asasa da arRunis 

myinvaruli auzebis klimatis cvlilebiT gamowveuli degradaciis dinamika. kvle-

visaTvis gamoyenebuli iyo sabWoTa kavSiris myinvarebis katalogis, Tanamgzavr 

Landsat 8-is 2014 wlis 28 agvistosa da 2020 wlis 13 seqtembris Tanamgzavruli infor-

macia. sawyis monacemebაd aRebul iqna katalogSi arsebuli myinvarebis maxasiaTe-

blebi. aRniSnuli myinvarulი auzebis myinvarebis dinamikis warmosadgenad SeirCa 

sami droiTi momenti, anu ori droiTi periodi. pirveli periodi moicavs daaxlo‐

ebiT 50 wels, xolo meore _ 6 wels. 

miRebuli Sedegebis analiziT dadginda, rom Seswavlili auzebis yvela myin‐

vari ganxilul droiT periodebSi dneba; amasTan, myinvarebis degradacia meore 

periodSi ufro intensiuria, vidre pirvelSi. e. i. myinvarebis dnobas arawrfivi 

xasiaTi aqvs. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba; klimatis cvlileba; 

saqarTvelos myinvarebi. 

 

 

Sesavali  

klimatis mimdinare cvlilebebis myinvarebze zemoqmedebis dasaxasiaTeblad 

erT-erTi aucilebeli pirobaa saqarTvelos myinvaruli auzebis degradaciis dina-

mikis ganxilva, rac SesaZlebelia warsulSi xelmisawvdomi informaciis amJamad 

arsebul informaciasTan SedarebiT. 

gasuli saukunis 60–70-ian wlebSi yofil ssr kavSirSi didi moculobis gla‐

ciologiuri samuSaoebi Sesrulda da Seiqmna sabWoTa kavSiris myinvarebis kata‐

                                                 
 proeqti (FR-21-1996) xorcieldeba SoTa rusTavelis saqarTvelos erovnuli samecniero 
fondis mxardWeriT. 
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logi (SemdegSi katalogi). Sejamda saqarTvelos myinvarebze Catarebuli sau-

kunovani (1860_1970 ww.) kvlevis Sedegebi [1_5], romlebic Sesulia katalogis sxva-

dasxva gamocemaSi [6_9]. am katalogis mniSvnelobidan gamomdinare, es Sedegebi Sem-

dgom ganTavsda myinvarebis msoflio katalogSi [10]. 

Cven mier Catarebuli kvlevebi efuZneba rogorc Tanamgzavrul, ise istoriul 

monacemebs da saeqsperto codnas. kvlevebis Sedegad ganisazRvra saqarTvelos myin‐

varebis mdgomareoba da maxasiaTeblebi 2006_2015 wlebisaTvis [11_14]. 

adreul kvlevebs daemata 2020 wlis Landsat-is Tanamgzavruli monacemebis axali 

masalebi. 

 

 

ZiriTadi nawili 

aRmosavleT saqarTvelos myinvarebi katalogSi calke ar aris gamoyofili. 

isini yofili ssr kavSiris kavkasiis myinvarul sistemaSia moqceuli da katalogis 

sam sxvadasxva gamoSvebaSia Sesuli [7_9]. maTi amokreba Catarda myinvaruli auzebis 

mixedviT. 

aRmosavleT saqarTveloSi sul 6 myinvaruli auzia (cxrili 1). piriqiTi ala-

znis auzis myinvarebis degradaciis dinamika Seswavlilia da Sedegebi warmodge-

nilia [15]-Si. aseve Seswavlilia liaxvisa da aragvis auzis myinvarebis degradaciis 

dinamika. katalogis mixedviT Tergis auzSi 68 myinvaria [16]. am auzis myinvarebis 

degradaciis dinamikis Seswavlis Sedegebi ganxilul iqna saerTaSoriso samecniero 

konferenciaze „stiqiuri ubedurebebi 21-e saukuneSi: monitoringi, prevencia, Serbi-

leba“, romelic Catarda iv. javaxiSvilis saxelobis Tbilisis saxelmwifo univer-

sitetSi 2021 wlis 20_22 dekembers [17]. 

winamdebare statiaSi warmodgenilia mdinareebis asasa da arRunis auzebis 

myinvarebis degradaciis dinamikis Seswavlis Sedegebi. 

 

cxrili 1 

aRmosavleT saqarTvelos myinvarebis ganawileba myinvaruli auzebis mixedviT 

(katalogis, Tdz 1-isa da Tdz 2-is monacemebi) 

 

№ 
myinvaruli 

auzi 
myinvaris # 

 

myinvarebis raodenoba 

 

myinvarebis farTobi 

katalogi Tdz 1 Tdz 2 katalogi Tdz 1 Tdz 2 

1 liaxvi 1-22 [7] 22 4 3 6.6 1.6 1.2 

2 aragvi 23-27 [7] 5 1 1 1.6 0.3 0.3 

3 Tergi 44-111 [8] 68 36 27 67.5 40.4 36.3 

4 asa 1-3 [9] 3 3 2 1.4 1 0.5 

5 arRuni 10-15 [9] 6 5 0 1.1 0.5 0 

6 
piriqiTi  

alazani 

6-33 

[7] 

28 
20 

6 8.8 3.7 0.9 

sul 132 69 39 87 47.5 39.2 
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myinvarebis Sesaxeb monacemebi miRebulia Landsat 8 Tanamgzavris OLI sensoris 

2014 wlis 28 agvistos Tanamgzavruli suraTebis safuZvelze. pirobiTad, am sur-

aTebis safuZvelze gansazRvrul Sedegebs ewoda Tdz 1. 

es Sedegebi Sedarda rogorc katalogis, aseve 2020 wlis Sesabamis mona-

cemebTan. amisaTvis gamoyenebul iqna Landsat 8 Tanamgzavris 2020 wlis 13 seqtemberis 

Tanamgzavruli suraTebi. pirobiTad, am suraTebis mixedviT gansazRvrul Sedegebs 

ewoda Tdz 2. 

zomebis mixedviT myinvarebi sam jgufadaa dayofili [18]: mcire (farTobi _ 0,1-

dan 0,5km2-mde), saSualo (farTobi _ 0,5-dan 2,0 km2-mde) da didi zomis (farTobi _ 2 

km2-ze meti) myinvarebad.  

[18]-Si mocemuli saqarTvelos myinvarebis sam jgufad dayofis qveda sazRvari 

avtorebis mier aris damatebuli, radgan katalogSi aRricxuli yvela myinvaris 

farTobi 0.1 km2-ze metia, xolo 0.1 km2-ze naklebi farTobis mqone myinvari Tovl-

narebia. 

unda aRiniSnos, rom katalogSi araa aRricxuli yvela mcire myinvari. zogjer 

myinvarebis farTobebis monacemebic arasworia da dazustebas moiTxovs. es monace-

mebi Cven mier iqna Sesworebuli gasuli saukunis 60-iani wlebis topografiuli 

rukebis gamoyenebiT [19]. 

miRebuli Sedegebi da maTi analizi. ganvixiloT md. asas auzis myinvarebi. 

identificirebisaTvis gamoviyeneT myinvarebis katalogSi moyvanili md. asas (saqar-

TveloSi md. arxotiswylis) auzis myinvarebis (№1_3) ganlagebis sqema (nax. 1) [9]. 

 

 

 

 

nax. 1. md asas (saqarTveloSi _ arxotiswyali) auzis №1_3 saidentifikacio myinvarebis 

ganlagebis sqema: 1 _ qedi, 2 _ mwvervali, 3 _ 0,1 km2-ze meti farTobis mqone myinvari Tavisi 

nomriT, 4 _ 0,1 km2-ze naklebi farTobis mqone myinvari Tavisi nomriT, 5 _ mdinare 

                                                 
 Tovlnari _ qarisa da mzis sxivebisagan mofarebul adgilebSi SemorCenili Tovlis, firnisa da 
yinulis grova. Tovlnari sezonuria, Tu irgvliv dadebul Tovlze ufro metxans inaxeba, xolo 
mudmivia, Tu mTeli wlis ganmavlobaSi ar dneba. Tovlnari SeiZleba iyos myinvaris degradaciiT 

miRebuli narCeni. 
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me-2 nax-ze mocemulia md. asas myinvaruli auzis №1_3 myinvarი da md. juTas 

xeobaSi mdebare №96 da №97 myinvarebi, romlebic Tergis auzs miekuTvneba da am 

statiaSi ar aris ganxiluli. 

 

             
                                           a                                                                                ბ 

  

nax. 2. mdinareebis asas, anu arxotiswylis (#1‒3) da juTas (#96, 97) xeobebSi mdebare 

myinvarebi da maTi konturebi gansazRvruli Landsat-is Tanamgzavruli suraTebis mixedviT: 

a ‒ Tdz 1; b ‒ Tdz 2 
 

me-2 cxrili Sedgenilia katalogis, Tdz 1-isa da Tdz 2-is mixedviT, sadac 

warmodgenilia md. asas myinvaruli auzis myinvarebis saidentifikacio kodebi da 

farTobebis mniSvnelobebi. 

md. asas myinvarul auzSi katalogis mixedviT sul 3 myinvaria. maT Soris 2 

saSualo da 1 mcire zomis myinvaria. 50 wlis ganmavlobaSi 1 saSualo zomis myinvari 

mcire myinvarad degradirda, xolo misi farTobi 1.4 km2-dan 1.0 km2-mde, anu 28.6 %-

iT Semcirda. 
 

cxrili 2 

md. asas myinvaruli auzis myinvarebis saidentifikacio kodebi (farTobebis 

mniSvnelobebi dadgenilia katalogis, Tdz 1-isa da Tdz 2-is mixedviT) 

№ № 

katalogis sqemis 

mixedviT 

katalogis 

mixedviT 

myinvarebis  

№ 

ID 

WGI-is 

mixedviT 

farTobi (km2) 

katalogis 

mixedviT 

 

Tdz 1-is 

mixedviT 

 

Tdz 2-is 

mixedviT 

1 1 170 SU4G08012001 0.3 0.2 0.1 

2 2 169 SU4G08012002 0.6 0.5 0.4 

3 3 168 SU4G08012003 0.5 

 

0.3 

 

0.043 

0.015 
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2020 wlis Tanamgzavruli suraTis mixedviT sul darCenilia 2 mcire myinvari, 

romelTa jamuri farTobia 0.5 km2, anu farTobi wina maCvenebelTan SedarebiT Sem-

cirda 50 %-iT. es imas niSnavs, rom myinvarebis degradacia meore periodSi ufro 

intensiuria, vidre pirvelSi. 

axla ganvixiloT md. arRunis myinvaruli auzis myinvarebi. maTi identifici-

rebisaTvis gamoyenebul iqna myinvarebis katalogSi mocemuli md. arRunis myinva-

ruli auzis myinvarebis (№10-15) ganlagebis sqema (nax. 3) [9]. 

 
 

nax. 3. myinvarebis ganlagebis sqema md. arRunis myinvarul auzSi; saidentifikacio 

myinvarebi №10 –15. 1 – qedi, 2 – mwvervali, 3 – 0,1 km2-ze naklebi farTobis mqone myinvari 

da misi nomeri, 4 – 0,1 km2-ze naklebi farTobis mqone myinvari Tavisi nomriT, 5 – mdinare 

 

me-4 nax-ze warmodgenilia Landsat-is Tanamgzavruli suraTis mixedviT gansaz-

Rvrli md. arRunis myinvarul auzSi mdebare #10 da №15 myinvarebi da maTi kon-

turebi.  
 

         
a b

 

nax. 4. md. arRunis myinvarul auzSi mdebare myinvarebi (#10 da №15) da maTi konturebi 

gansazRvruli Landsat-is Tanamgzavruli suraTis mixedviT: a ‒ Tdz 1; b _ Tdz 2 
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katalogis, Tdz 1-isa da Tdz 2-is mixedviT Sedgenilia me-3 cxrili, sadac 

warmodgenilia md. arRunis auzis myinvarebis saidentifikacio kodebi da farTobe-

bis mniSvnelobebi.  

 

cxrili 3 

md. arRunis myinvaruli auzis myinvarebis saidentifikacio kodebi  

da farTobebis mniSvnelobebi katalogis, Tdz 1-isa da Tdz 2-is mixedviT 

 

katalogis mixedviT md. arRunis auzSi sul 6 myinvaria. yvela maTgani mcirea. 

pirveli periodis, e. i. 50 wlis, gasvlis Semdeg Semcirebuli farTobiT, magram 

mainc darCa 5 mcire myinvari, romelTa farTobi 1.1 km2-dan Semcirda 0.5 km2-mde, anu 

54.6 %-iT. 

2020 wlis Tanamgzavruli suraTis mixedviT 2 myinvari saerTod gaqra, xolo 

danarCeni Tovlnarad degradirda. pirvel periodSi myinvarebis farTobi, rogorc 

ukve aRvniSneT, Semcirda 54.6 %-iT, xolo meore periodSi myinvarebi 100 %-iT dadna, 

rac imas niSnavs, rom myinvarebis degradacia meore periodSi bevrad ufro inten-

siuria, vidre pirvelSi. 
 

 

daskvna 

amrigad, aRmosavleT saqarTvelos mdinareebis asasa da arRunis myinvaruli 

auzebis myinvarebis degradaciis dinamikis Seswavlis mizniT ganxorcielda myinva-

rebis raodenobisa da farTobebis Sesaxeb katalogis monacemebis Sedareba Tanam-

gzavrul monacemebTan daaxloebiT 50 wlis Semdgom (pirveli periodi) da 2020 wlis 

Tanamgzavrul monacemebTan (meore periodi).  

miRebuli Sedegebis analizis safuZvelze dadginda, rom ganxilul droiT pe-

riodebSi aRniSnul mdinareTa myinvaruli auzis myinvarebi dneba; amasTan, myinva-

rebis degradacia bevrad ufro intensiuria meore periodSi, vidre pirvelSi, e. i. 

myinvarebis dnobas arawrfivi xasiaTi aqvs. es daskvna adasturebs IPCC me-6 moxsenebis 

mTavar Teziss, rom ZiriTadi problema klimatis cvlileba ki ar aris, aramed misi 

siCqarea [20]. 

 
 

№ № 

katalogis 

sqemis mixedviT 

katalogis 

mixedviT myin-

varebis № 

ID 

WGI-is 

mixedviT 

farTobi (km2) 

katalogis 

mixedviT 

Tdz 1-is 

mixedviT 

Tdz 2-is 

mixedviT 

1 10 151 SU4G08012010 0.2 0.1 0.007 

2 11 150 SU4G08012011 

0.2 

0.1 0.03 

0.01 0.01 

0.01 0.01 

3 12 149 SU4G08012012 
0.1 

0.02 0.00 

0.02 0.00 

4 13 144a SU4G08012013 0.2 0.1 0.037 

5 14 142 SU4G08012014 0.2 0.1 0.038 

6 15 140 SU4G08012015 0.2 0.1 0.015 
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GEOPHYSICS 
 
 

RESEARCH OF THE RIVERS ASSA AND ARGUN GLACIAL BASINS  
DEGRADATION DYNAMICS ON THE BACKGROUND OF MODERN  
CLIMATE CHANGE BASED ON SATELLITE REMOTE SENSING 

L. Shengelia, G. Kordzakhia, G. Tvauri, M. Dzadzamia  

(Hydrometeorological Institute of Georgian Technical University, E. Andronikashvili Institute of Physics of I. 

Javakhishvili Tbilisi State University, National Environmental Agency, Ministry of Environment Protection 

and Agriculture of Georgia) 

 

Resume. The degradation dynamics of the glacial basins of the rivers Assa and Argun in Eastern Geor-

gia due to climate change has been researched. For the study were used data from the catalogue of glaciers of 

the Soviet Union, the LANDSAT 8 satellite dated August 28, 2014 and September 13, 2020. The initial data 

are the characteristics of glaciers in the catalogue of the USSR. To represent the dynamics of glaciers in the 

glacial basins of the Assa and Argun rivers, three points in time are used, i.e. two periods of time. The first 

period covers about 50 years, and the second ˗˗ 6 years.  

As a result of the study, it is concluded that all the glaciers of the studied basins melted in the considered 

periods, while the degradation of glaciers in the second period occurs much more intensive  than in the first, 

i.e. the melting of glaciers is non-linear.  
 

Keywords: climate change; glaciers of Georgia; satellite remote sensing.  
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geoekologia 

 

 

tyis safari – sicocxlis garantia dedamiwaze 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: dedamiwaze mimdinare anTropogenuri datvirTvis Sedegad atmosferoSi 

gaizarda naxSirorJangis raodenoba, xolo biosferoSi Jangbadis dagrovebas ga-

nagebs mcenareuli safari, romelic cocxali organizmebisaTvis Jangbadis, sakvebisa 

da energiis wyaros warmoadgens. dReisaTvis tyis farTobi dedamiwaze sakmaod Sem-

cirebulia. amis gamo dRis wesrigSi dadga arsebuli tyeebis dacva da maTi 

gafarToeba. 

 

sakvanZo sityvebi: atmosfero; biosfero; mwvane mcenare; Jangbadi; sakvebisa da 

energiis wyaro. 

 

 

Sesavali  

dedamiwaze sicocxle mTlianad garemomcvel pirobebzea damokidebuli. deda-

miwa mzis sistemis uaxloesi planetaa da misi klimatis cvlileba dakavSirebulia 

mzis aqtiurobaze. msoflio sazogadoebisaTvis erT-erTi mTavari sakiTxia Cvens 

planetaze mimdinare klimatis globaluri daTboba da misi zemoqmedeba garemoze.  

gaeros eqspertTa cnobiT, haeris temperatura kvlav gaizrdeba da am dros 

mosalodnelia rogorc stiqiuri movlenebis gaxSireba, ramac SeiZleba gamoiwvios 

didi ngreva da msxverpli, ise wylisa da sakvebi produqtebis resursebis didi 

deficiti. amitom dReisaTvis bunebis dacva da misi resursebis racionaluri gamo-

yeneba aris biosferos arsebobis aucilebeli piroba. amisaTvis saWiroa planetaze 

mimdinare procesebis mravalmxrivi Seswavla, prevenciuli da saadaptacio RonisZi-

ebebis SemuSaveba da gatareba. 

 

 

ZiriTadi nawili 

dedamiwaze arsebuli garTulebuli ekologiuri viTareba aixsneba ZiriTadad 

mzis zedapirze mimdinare procesebis gaaqtiurebiT da ozonis Sris darRveviT. mTa‐

var mizezad ki miCneulia dedamiwaze intensiuri anTropogenuri datvirTva, radgan 

industriis ganviTarebiT yovelwliurad atmosferoSi 20 mlrd t-iT matulobs nax‐

SirorJangi, romelic Tavisuflad atarebs mzis sxivebs dedamiwaze, magram akavebs 

misi zedapiridan areklil Tbur gamosxivebas da amis gamo Tbeba atmosferos qveda 
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fenebi. garda amisa, naxSirorJangi aris mavne da momwamvleli nivTiereba yvela 

cocxali organizmisaTvis. 

erTaderTi ram, rasac SeuZlia naxSirorJangis STanTqma aris mwvane mcenare. 

amitom dedamiwaze stabilizaciis, Jangbadis balansis, klimatis regulirebisa da 

biomravalferovnebis SenarCunebis mizniT udidesi mniSvneloba aqvs tyis safars. 

cnobilia, rom dedamiwa Seiqmna 4 mlrd wlis winaT da mis atmosferoSi ar 

iyo Jangbadi. is maSin mdidari iyo naxSirorJangiT, meTaniTa da azotis naerTebiT. 

daaxloebiT 2 mlrd wlis winaT dedamiwaze hidrosferos araRrma ubnebis fskerze 

Caisaxa pirveli lurj-mwvane mcenareebi, romelTa qlorofilis saSualebiT ganxor‐

cielda mzis sxivuri energiis gardaqmna, rodesac qimiuri reaqciis Sedegad moxda 

naxSirorJangis STanTqma da Tavisufali Jangbadis gamoiyofa [1]. Jangbadi ki aris 

mTavari wyaro yvela cocxali organizmis arsebobisaTvis. es rTuli procesi, 

romelic fotosinTezad iwodeba, dadgenil iqna 1771 wels da sqematurad Semdegi 

saxiT gamoisaxeba [2, 3]: 

 6 CO2 + 6 H2O 
მზის სხივები

მწვანე მცენარეები C6H2O6 + 6 O2.  (1)  

 

droTa ganmavlobaSi fitoplanqtonisa da mis mier Sesrulebuli fotosinTezis 

procesis ganviTarebis Sedegad atmosferoSi Semcirda naxSirorJangis da gaizarda 

Jangbadis raodenoba. atmosferos garkveul zonaSi (20 – 25 km simaRleze) warmoiqmna 

Jangbadis nairsaxeoba – atmosferuli ozonis Sre, romelmac SeaCera mzis ultrai‐

isferi sxivebis uaryofiTi zemoqmedeba dedamiwaze da xeli Seuwyo organuli sam‐

yaros ganviTarebas jer hidrosferos zeda fenebSi, Semdeg ki _ xmeleTze. mravali 

milioni wlis Semdeg dedamiwaze ganviTarda mcenareTa mravali saxeoba da maTi 

nayofebi iyo pirveli produqtebi, romlebic gamoiyeneboda cocxali organizmebis 

sakvebad [4]. 

ase rom, dedamiwaze warmoiqmna organizmTa sasicocxlo pirobebi da gaCnda flo-

risa da faunis mravali saxeoba; maT Soris adamianic. Tumca arsebobs adamianis kos-

mosuri warmoSobis versiac. adamianis warmoSobamde biosferos arsebobis periods 

biogenezs uwodeben, xolo adamianTa sazogadoebis Camoyalibebis etaps _ noogenezs. 

amJamad dedamiwaze mcenareTa da cxovelTa 2 mln saxeobaa. maT Soris 1,5 mln 

cxovelebia, romelTa didi umravlesoba tyeebSi cxovrobs, mcenareuli safari ki 

warmoadgens Jangbadis, sakvebisa da energiis wyaros da, maSasadame, adamianebis, 

cxovelebisa da frinvelTa samyaros sicocxlis sawyiss. aqedan gamomdinare, maTi 

arseboba didad aris damokidebuli tyis safris mdgomareobaze. 

tyis safari monawileobs iseTi bunebrivi resursebis warmoqmnaSi, rogoricaa 

niadagi, wyali, cxovelebi, energetika, rekreacia da kurortebi. tye iZleva rogorc 

sakveb, aseve samkurnalo produqtebs. dedamiwaze arsebuli xmeleTisa da okeaneTa 

mcenareuloba fotosinTezis procesiT aregulirebs atmosferoSi Jangbadisa da 

naxSirorJangis raodenobas. 

gamoangariSebulia, rom yovelwliurad mcenareuloba iTvisebs 105 10  t nax-

Sirbads, STanTqavs 111,8 10 t naxSirorJangs, Slis 111,3 10  t wyals, warmoqmnis 83 

mlrd t organul produqcias (53 mlrd t-s xmeleTze, 30 mlrd t-s okeaneebSi) da 

gamoyofs 111,2 10  t molekulur Jangbads. maT Soris xmeleTis mcenareulobiT miRe-

buli (50 – 60 %) Jangbadi ufro maRali xarisxisaa, vidre okeaneTa fitoplanqtoniT 

miRebuli (40 – 50 %) Jangbadi. Jangbadis garda, mcenareulobis mier fotosinTezis 
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procesis dros gamoiyofa agreTve 175 mln t aromatuli fitoncidebi (mqrolavi 

nivTierebebi) [5]. 

fotosinTezis yvela am procesis SesrulebisaTvis mcenareuloba xarjavs 174 10  

kkal mzis energias, riTac xdeba 0,3 % mzis energiis akumulireba da amiT zedmeti 

gadaxurebisagan dedamiwis dacva. 

amrigad, mcenareTa fotosinTezis Sedegad atmosferoSi naxSirorJangi Semcir-

da 0,03 %-mde, xolo Jangbadi gaizarda 21 %-mde. 

pier aresis [6] cnobiT 1 ha Sereuli tye wlis ganmavlobaSi fotosinTezisaTvis 

moixmars 10 mlrd kkal mzis sxivebis energias, STanTqavs 15 t naxSirorJangs da 

gamoyofs 13 t Jangbads. 

1 sT-is ganmavlobaSi 1 ha tye STanTqavs imden naxSirorJangs, ramdensac 200 ada-

miani gamoyofs 1 sT-Si. 1 adamiani 1 sT-Si gamoyofs 22,6 l naxSirorJangs. 1 dRe-Ramis 

ganmavlobaSi adamians esaWiroeba 500-600 l Jangbadi. Jangbadis moxmarebis am normis 

uzrunvelsayofad ki 1 sul mosaxleze tyis 0,3 ha farTobi mainc unda modiodes [4]. 

tyes aqvs udidesi sanitariul-higienuri da gamajansaRebeli mniSvneloba. igi 

aqtiurad gardaqmnis zogierT atmosferul damabinZurebels. magaliTad, mtveri 

ileqeba xeTa varjSi da Semdeg naleqebTan erTad gadadis niadagSi. wlis ganmav-

lobaSi 1 ha tyis saSualebiT ileqeba 50_70 t mtveri. am mxriv gamoirCeva wifela, 

muxa, fiWvi da naZvi. 

gansakuTrebiT mniSvnelovania wiwviani tye, sadac am mcenareebis mier gamoyo-

fili fitoncidebi anadgurebs mravali daavadebis gamomwvev mikrobebsa da virusebs. 

amitom wiwvian tyeSi haeri TiTqmis steriluria. 

mwvane mcenareuloba wmends garemos aramarto qimiurad, aramed fizikuradac. 

gzis sanapiroebze tyis zolebi sagrZnoblad (5-jer) amcirebs avtotransportis 

xmaurs. tye amcirebs agreTve haeris nakadis (qaris) siCqares 23_27 %-iT. tyis safari 

zrdis tenianobas da yvelgan aregulirebs mikroklimats. kerZod, regulirdeba hae-

ris temperatura zamTarSi 65_95 %-is, xolo zafxulSi _ 9_25 %-is farglebSi [7]. 

garda amisa, tyis surneli, foTolTa Sriali da silamaze iwvevs dadebiT 

emociebs da karg ganwyobilebas uqmnis adamians. tyis landSafti metad sasikeTod 

moqmedebs mis nervul sistemaze, amaRlebs tonuss da xels uwyobs nivTierebaTa 

cvlas, astimulirebs gul-sisxlZarRvTa moqmedebas. tyeSi gaseirneba da iq dasve-

neba xels uwyobs stresebis moxsnas da adamianTa gamojanmrTelebas. amitomaa, rom 

kurortebis umravlesoba ganlagebulia tyeTa siaxloves. 

tyes udidesi mniSvneloba aqvs agreTve soflis meurneobisaTvis, radgan tye 

icavs niadags gamoSrobisagan da eroziuli procesebisagan. tyis qarsacavi zolebis 

gaSenebiT ramdenjerme izrdeba mosavlianoba. magaliTad, 1 ha qarsacavi tyis zoli 

qarisa da gamoSrobisagan icavs 40_50 ha sasoflo-sameurneo savarguls da Sedegad 

mosavlianoba izrdeba 20_25 %-iT [8]. amasTan, tyeSi saukeTeso pirobebia mesaqon-

leobisa da mefutkreobis ganviTarebisaTvis. 

cnobilia isic, rom tye aregulirebs mdinareTa wylis reJims, amcirebs zeda-

piruli wylis nakadis siCqares, zrdis wylis niadagSi CaJonvis periods da maT 

gamosavlebs wyaroebis saxiT momatebuli debitiT. tye asufTavebs da filtravs 

gruntis wylebs [9]. 

ganuzomelia tyis mniSvneloba mTian regionebSi, sadac tyis mravalmxriv sa-

sargeblo daniSnulebas emateba sxva funqciebic. tye aq aregulirebs mdinareTa 

rogorc wylis, aseve mis myar Camonadens. tye mTebSi icavs dasaxlebul punqtebs, 
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gzebs, mindvrebsa da niadags iseTi stiqiuri movlenebisagan, rogoricaa wyaldi-

doba-wyalmovardnebi, Rvarcofebi, mewyerebi, zvavebi, erozia da sxv. gansakuTrebiT 

maRali sixSiris tye bunebrivi meqanizmia, romelsac atmosferuli naleqebi gadah-

yavs niadagis siRrmeSi da amiT aregulirebs Txevad zedapirul Camonadens da Tav-

idan gvacilebs niadagis eroziasa da wyaldidobebs, agreTve icavs mdinares da-

Srobisagan. 

am did sargeblianobasTan erTad tyes is sikeTec aqvs, rom igi aris umniSvne-

lovanesi sameurneo resursic, radgan aqtiurad gamoiyeneba saSen masalad da saT-

bobadac. xis merqnisagan mzaddeba 15 aTasamde dasaxelebis nakeToba: aveji, parketi, 

qaRaldi da sxv. saWiro nivTebi. amitom msoflioSi mosaxleobis matebasa da te-

qnikur progress Tan axlavs tyis resursebze moTxovnilebis gazrda. swored amitom 

saWiroa tyis gonivruli gamoyeneba, raTa ar moxdes misi umowyalod gaCexa. 

sadReisod gaCexilia adre arsebuli tyis masivebis 2/3. amis gamo Semcirda da 

zogan mTlianad ganadgurda tye. amas emateba isic, rom Tanamedrove teqnogenizaciis 

didma masStabebma bunebaSi gamoiwvia mavne qimiuri nivTierebebis dagroveba, ramac 

xeli Seuwyo xeTa daavadebebis gavrcelebas. amis naTeli magaliTia saqarTvelos 

qalaqebSi fiWvebis masobrivi xmoba. 

msgavsma situaciebma safrTxe Seuqmna dedamiwaze tyeebis arsebobas. zomier 

sartyelSi maTi farTobi 70 %-iT Semcirda, xolo 9 115 000 km2 udabnod iqca. 50 

aTasi wlis winaT ganadgurda arsebulis naxevari, 12 aTasi wlis winaT ki 60 % 

ZuZumwovrebisa. bolo 140 wlis ganmavlobaSi 21 %-iT Semcirda biomasa, 20 %-iT _ 

tyisa da 30 %-iT _ okeanis produqtiuloba. tyis farTobis Semcirebis siCqare 

Seadgens 0,5 ha/wm-s, gaudabnoebis siCqare – 20 ha/wT-s, naxSirorJangis matebis siCqare 

ki _ 20 mlrd t-s weliwadSi. 

ramdenime aseuli wlis winaT tyis farTobi dedamiwaze 7 mlrd ha iyo. FAO-s 

monacemebiT 2015 wels tyeebs ekava xmeleTis 31 %, anu 4 aTasi mln ha. 2010_2015 

wlebSi tyeTa yovelwliuri Semcireba Seadgenda 3 mln ha-s (cxrili 1).  

 

cxrili 1 

msoflios tyis masivebi da maTi dinamika 

regioni 

saerTo 

farTobi, 

mln ha 

adgil-

obrivi 

jiSis, 

mln ha 

tyianoba 

(%) 

saerTo 

farTo-

bidan 

tyis farTobi, mln ha 

tyianobis cvlileba 2010_2015 

wlebSi 

tyis nar-

gavebi 

mTliani yovelwliuri 2015 w. 

msoflio 3999 1277 31 - 17 - 3 290 

afrika 624 135 23 - 14,2 - 2,8 16 

azia 593 117 19 - 3,1 0,8 129 

evropa 1015 277 34 1,9 0,4 82 

Crdilo 

amerika 
751 320 33 0,4 0,1 43 

samxreT 

amerika 
842 400 49 - 10,1 3 15 

okeania 1711 27 23 1,5 0 4 
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dedamiwaze yvelaze didi tyis masivi md. amazonis xeobaSia, romelic gamoi-

muSavebs msoflio Jangbadis 20 %-s, amitom mas `dedamiwis filtvebs~ uwodeben. 

1980_1990 wlebSi am teritoriaze ganadgurda 62 mln ha tye, Semdegi 15 wlis ganmav-

lobaSi kidev 60 mln ha, 2010_2015 wlebSi ki _ 10 mln ha. afrikaSi 1990_2005 wlebSi 

tyeebi Semcirda 64 mln ha-iT da es procesi grZeldeba (yovelwliurad tyis masivi 

klebulobs 3,4 mln ha-iT). 700 aTasi ha-mde tye nadgurdeba yovelwliurad avstral-

iaSi ZiriTadad xanZrebis xarjze.  

XX saukunis dasawyisSi dedamiwis 1 sul mosaxleze modioda 2 ha tye, dRe-

isaTvis ki mxolod 0,6 ha-ia. es maCvenebeli evropaSi Seadgens 0,3 ha-s, aziaSi – 0,2 ha-

s, iaponiaSi – 0,2 ha-s, Crdilo amerikaSi – 1,7 ha-s, laTinur amerikaSi ki _ 2,2 ha-s. 

tyeTa gaCanagebas xels uwyobs agreTve bunebrivi katastrofebi (mewyerebi, zva-

vebi da sxv.) da xanZrebi, romlebic aramarto materialur zarals iwvevs, aramed 

msxverplsac. magaliTad, 2018 wlis noemberSi kaliforniaSi xanZris dros daiwva 

100 ha tye, 80 aTasi saxli, daiRupa 70 da daikarga 1400 adamiani. xanZrebis dros 

iRupeba tyeSi mobinadre cocxali arsebebic (mravali cxoveli da qvewarmavali). 

tyis xanZrebi Cndeba agreTve teritoriebis aTvisebis mizniTac. magaliTad, mar-

to 2019 wels xanZarma gaanadgura 12 mln ha amazonis tye, avstraliaSi _ 10 mln ha, 

sadac daiRupa 27 adamiani da milionamde cxoveli. xanZrebis dros gamoyofili mavne 

nivTiereba (karboni) ki metad uaryofiTad moqmedebs wylisa da haeris xarisxze. garda 

amisa, gansakuTrebiT ganviTarebul qveynebSi miwebis aTvisebis mizniT xSirad xdeba 

tyeebis gawmenda da maTi daxvna. FAO-s monacemebiT 2015 wlisaTvis daxnulia 1532 

mln ha, e.i. TiTqmis 12 % mTeli xmeleTis farTobisa. 

amrigad, tyeTa Semcirebis gamo maT mwvane safars aRar aqvs unari aiTvisos da 

daareguliros mzis sxivebis Tburi energia. amitom atmosferoSi izrdeba naxSiror-

Jangis raodenoba da klimatis daTboba. amis Sesabamisad aqtiurdeba ekologiuri 

katastrofebi, rasac mohyveba aramarto ngreva, aramed adamianTa da sxva cocxal 

arsebaTa msxverplic. 

aRsaniSnavia, rom XXI saukuneSi tyis ganadgurebasTan erTad mimdinareobs tyis 

farTobis gazrda xelovnuri tyis gaSenebiT. kerZod, evropaSi tyis farTobi 700 

aTasi ha-iT gaizarda. aziaSic 2000_2010 wlebSi _ 2,2 mln ha-iT, rac CineTSi tyis 

intensiuri gaSenebiT aixsneba. 

saqarTveloSi winaT mTis ferdobebi xSiri tyiT iyo dafaruli da is inaxavda 

da kvebavda qarTvel glexkacs. amitom aq adre warsulSi ukve Seqmnili iyo satyeo 

meurneoba. amas adasturebs Tamar mefis, vaxtang VI-isa da sxv. periodis istoriuli 

dokumentebi. 

saqarTvelos Tanamedrove konstituciac avaldebulebs moqalaqeebs izrunon 

bunebaze, tyeze, mis dacvasa da movlaze.  

2010 wlis monacemebiT saqarTveloSi tyeTa farTobi 3 007 600 ha-ia. maTi ume-

tesoba (66 %) ganlagebulia 1000_2000 m-is simaRleebze. aq arsebuli 900 saxeobis 

floridan 600 kavkasiis endemia, 300 ki _ saqarTvelos endemi. maRal mTebSi, Znelad 

misadgom xeobebSi, SemorCenilia xeluxlebeli ganumeorebeli silamazis Zveli 

kulturuli landSaftebi gamyinvarebamdeli florisa da faunis reliqtebiT [10]. 

akrZalvis miuxedavad saqarTveloSi grZeldeba brakonierTa mier tyis safrisa 

da cxovelTa ganadgureba. bolo 30 wlis ganmavlobaSi tye 30 %-iT Semcirda. ga-

nadgurebulia 600 aTasi ha da gameCxerebulia 461 aTasi ha. moxda tyis sazRvris 

daweva 2500 m-dan 2200 m-mde. aman xeli Seuwyo zogierTi wyaros, mdinarisa da tbis 
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daSrobas da gaudabnoebis procesis dawyebas. aRsaniSnavia, rom oficialurad sa-

qarTveloSi tyis yovelwliuri Wris norma 1 mln m3-s Seadgens. 

q. Tbilisis SemogarenSi 8600 ha tyea. aq 1 sul mosaxleze 1980 wels iyo 13 m2 

tye, 2010 wels igi 5,6 m2-mde Semcirda. saerTaSoriso standartiT ki 1 sul mosaxleze 

gaTvaliswinebulia 10_15 m2 tyis farTobi. 
 

 

daskvna 

tyis safari, rogorc Jangbadis, sakvebisa da energiis wyaro, warmoadgens cxo-

velTa da frinvelTa samyarosa da adamianTa sicocxlis sawyiss. garda amisa, tyes 

aqvs mravalmxrivi sasargeblo da mniSvnelovani daniSnuleba biosferos arsebo‐

bisaTvis. magram sadReisod tyis safari isea Semcirebuli, rom mas aRar aqvs unari 

gamoimuSaos sakmao raodenobis Jangbadi. Tu dedamiwaze tye ganadgurda, samwuxa‐

rod, es iqneba sicocxlis dasasrulis dasawyisi. 

es rom ase ar moxdes, saWiroa tyis racionalurad gamoyeneba. msoflios yvela 

qveyanaSi gansakuTrebuli yuradReba unda mieqces tyis safris dacvasa da ganvi‐

Tarebas. tyis nargavebis gavrceleba unda moxdes sasargeblo da gvalvagamZle 

jiSebis SerCeviT, radgan XXI saukuneSi mosalodnelia gvalvianoba. xeTa Wra ki 

unda ganxorcieldes SerCeviT, maTi wliuri namatis gaTvaliswinebiT. 

tyis gaSeneba xels Seuwyobs atmosferoSi naxSirorJangisa da, Sesabamisad, 

klimatis daTbobis Semcirebas. Jangbadis momateba ki gamoiwvevs xalxis gajansaRe-

bas, florisa da faunis gamravlebas, mosavlianobis gazrdasa da sakurorto-

rekreaciuli zonebis gafarToebas. 

tye daaregulirebs miwisqveSa da zedapirul wylebs, gaumjobesdeba miwisqveSa 

wylebis xarisxi, gaizrdeba maTi gamosavlebi (wyaroebi) da debiti. tyis safris 

gazrdas gansakuTrebuli mniSvneloba aqvs iseTi mTiani regionebisaTvis, rogoric 

saqarTveloa, sadac xSiria wyaldidoba, wyalmovardna, Rvarcofi, mewyeri, zvavi, 

erozia da sxva stiqiuri movlenebi. rac ufro meti iqneba tye, miT ufro naklebi 

iqneba negatiuri procesebi da meti _ sargebeli. saWiroa mudmivi zrunva erovnuli 

saunjis – qarTuli tyis gadarCena-SenarCunebisaTvis. 
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GEOECOLOGY 
 
 

FOREST COVER _ A GUARANTEE OF LIFE ON EARTH 

Ts. Basilashvili  

(Institute of Hydrometeorology of the Georgian Technical Univresity) 

 

Resume. Due to the anthropogenic load on Earth, the amount of carbon dioxide in the atmosphere has 

increased. The accumulation of oxygen in the biosphere is controlled by vegetation, which is a source of oxy-

gen as well as of food and energy for living organisms. However, the forest cover on earth has significantly 

reduced. Therefore, protection of existing forests and their expansion has come into focus.  
 

Keywords: atmosphere; biosphere; food and energy; green plant; source of oxygen.  
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samTo turizmis ganviTarebis potenciali da perspeqtivebi 

saqarTveloSi 

revaz xazaraZe, †koba xaraZe, elene saluqvaZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

vaxuSti bagrationis saxelobis geografiis instituti) 

 

 

reziume: kompleqsuri kvleviTi samuSaoebis Catarebis Sedegad gairkva, rom sam-

To turizmis ganviTarebisaTvis saqarTveloSi yvela piroba arsebobs. mTavari kavka-

sioni gamoirCeva Tavisi samxreTuli ganStoebebiT, unikaluri bunebriv-geografi-

uli landSaftiT. misi mwvervalebi da uReltexilebi, sadac zamTar-zafxul uxva-

daa Tovlisa da yinulis safari, karg safuZvels qmnis samTo turizmis warmate-

bisaTvis. aRniSnuli dargi Cveni qveynis ekonomikuri ganviTarebisaTvis SeiZleba 

specializaciis erT-erTi ZiriTadi mimarTuleba gaxdes. gadauWarbeblad SeiZleba 

iTqvas, rom yofili sabWoTa kavSiris respublikebidan saqarTvelos yvelaze meti 

perspeqtiva aqvs samTo turizmis aRorZinebisaTvis. 

am mimarTulebiT geografebma jer kidev adreul periodSi daiwyes epizoduri 

gamokvlevebi da miRebuli Sedegebi dRes ukve imis safuZvels iZleva, rom igi pri-

oritetul dargad iqnes miCneuli. rac mTavaria, samTo turizmis ganviTareba karg 

momavls uqadis mTian regionebs, sadac rTuli bunebrivi pirobebis gamo materi-

aluri warmoebis dargebi did siZneleebs ganicdis. samTo turizmi mTiani mxareebis 

sameurneo cxovrebis mZlavr stimulatorad iTvleba. evropis bevr qveyanaSi turiz-

midan miRebuli Semosavali aWarbebs ekonomikis sxva dargebidan miRebul Semosa-

vals. saqarTvelosaTvis jerjerobiT metad mwiria samTo turizmidan (bakuriani, 

gudauri) miRebuli Semosavali, radgan mwyobridanaa gamosuli an TiTqmis dangreu-

lia turistuli bazebi da moSlilia TavSesafrebi, romlebic ase Tu ise gasuli 

saukunis 90-ian wlebamde funqcionirebda (svaneTi, raWa, xevi). 

axlo momavalSi samTo turizmi SeiZleba prioritetul dargad Camoyalibdes, 

oRond saWiroa misi swori marTva da ganviTareba. 

 

sakvanZo sityvebi: mTavari kavkasionis qedi; mTiani regionebi; perspeqtivebi; pri-

oritetuli dargi; samTo turizmi. 

 

 

Sesavali  

saqarTvelos mTiani regionebis unikaluri landSaftis mravalferovneba qvey-

nis TviTmyofad da kulturul faseulobebTan erTad turizmisa da dasvenebis in-
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dustriis ganviTarebis safuZvelia. turistul-rekreaciuli infrastruqturis Seqm-

na mniSvnelovnad daaCqarebs qveynis ekonomikis winsvlas. turizmi, maT Soris samTo 

turizmi xom msoflios bevr qveyanaSi erT-erTi yvelaze maRalSemosavliani dargia; 

amitomac SeiZleba igi CaiTvalos saqarTveloSi ekonomikuri aRorZinebis strate-

giul mimarTulebad. 

Cveni qveyana mdidaria bunebisagan boZebuli yvela sikeTiT. misi ulamazesi pei-

zaJebi, mineraluri wyaroebi, wyaluxvi mdinareebi, mcenareTa da cxovelTa endemuri 

jiSebis siuxve, Tovl-yinuliani bumberazi mwvervalebi, bunebisa da xuroTmoZRvre‐

bis unikaluri Zeglebi, eTnografiuli Taviseburebebi da sxv. turistebze did STa‐

beWdilebas axdens.  

SeiZleba iTqvas, rom swored aman ganapiroba warsulSi ara erTi ucxoeli 

mogzauris (duglas freSfildi, gotfrid mercbaxeri, vitorio sela, moris von 

deSi, jon kokini da sxv.) ltolva saqarTvelosadmi. 

 

 

ZiriTadi nawili 

ucxoel mogzaurTagan gansakuTrebiT aRsaniSnavia cnobili itlieli mecnie-

ris, fotoxelovanisa da mTamsvlelis vitorio selas saqarTvelosadmi aseTi in-

teresi. man kavkasiaSi da, kerZod, saqarTveloSi samjer imogzaura (1889, 1890 da 1896 

ww.). aqedan aRsaniSnavia, mogzauroba kavkasionis rogorc samxreTi, ise CrdiloeTi 

ferdobis xeobebSi da myinvarebze; igi gaecno kavkasionis qedis samxreTi ferdobis 

maRalmTian raionebs (xevi, raWa-leCxumi, qvemo- da zemo svaneTi), sadac didi 

interesiT akvirdeboda adgilobrivi mosaxleobis wes-Cveulebebs da Seqmna unika-

luri fotomasala kavkasionis mwvervalebis, myinvarebis, dasaxlebuli punqtebisa 

da bunebis Zeglebis Sesaxeb. 1983 wels italiaSi gamoica fotoalbomi, romelSic 

sxva mTian sistemebTan erTad ganTavsebulia 1889, 1890 da 1896 wlebSi mogzaurobis 

dros gadaRebuli kavkasionis fotosuraTebi [1]. 

metad mniSvnelovani faqtia isic, rom gamoCenili sazogado moRvawe revaz Ta-

bukaSvili iyo pirveli qarTveli, romelmac miakvlia italiaSi (q. biela) vitorio 

selas saqarTveloSi mogzaurobis unikalur masalas _ fotoreproduqciebisa da 

dRiurebis saxiT (amasTan dakavSirebiT Seqmnilia dokumenturi satelvizio filmi). 

am periods ukavSirdeba mTian regionebSi gamyolebis gamoCena. magaliTad, raWa-

Si iyo giorgi lobJaniZe, svaneTSi _ murat kibolani, xevSi _ Zmebi buzurTanovebi. 

am saqmianobas eweodnen agreTve gaxa wiklauri, iagora kazalikaSvili, axia ficxe-

lauri, romlebic ZiriTadad monadireebi iyvnen da megzurobas uwevdnen Camosul 

ucxoelebs. 

Semdgom periodSi italielebis daintereseba imdenad gaizarda, rom erTi sau-

kunis Semdeg, 1990 wels igive marSruti gaiara qarTvelebisa da italielebis erTo-

blivma saeeqspedicio jgufma. swored maSin gaCnda mosazreba, rom saqarTvelos 

turistul qselSi CarTuliyo marSruti _ `vitorio selas~ saxelwodebiT.  

saqarTveloSi italiidan Camosuli iyo ori warmomadgeneli _ luiji vilioti 

da klaudio valente. eqspdiciam erTi Tve moandoma vitorio selas nakvalevze gav-

las da naxa yvela is obieqti, romlebic erTi saukuniT adre daafiqsira vitorio 
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selam. es fotogadaRebebi ki imave wertilebidan ganxorcielda, saidanac Seasrula 

vitorio selam.  

 

 
  

nax. 1. uSguli XIX saukunis bolos (fotoebi vitorio selasi) 

 

sapasuxo vizitiT eqspediciis italiaSi yofnis dros ludoviko selasTan (vi-

torio selas Zmiswuli) Sexvedrisas gadawyda, rom gaformebuliyo SeTanxmeba mis 

banksa da saqarTvelos turizmis saministros Soris turistuli marSrutis `vito-

rio selas nakvalevze~ dafuZnebis Sesaxeb, risTvisac daigegma misi Camosvla saqar-

TveloSi. mas surda Tavad gaevlo aRniSnuli marSruti da oficialuri molapa-

rakeba ewarmoebina saqarTvelos mTavrobasTan. winaswari SeTanxmebis mixedviT marS-

rutis markirebasa da mowyobaSi aqtiur monawileobas miiRebda vitorio selas 

fondi da banki. rac Seexeba marSrutis mecnierul daxasiaTebas, igi unda momzadebu-

liyo vaxuSti bagrationis saxelobis geografiis institutis mier. 

 

 
 

nax. 2. mTebi gistola da burjula (fotoebi vitorio selasi) 

 

unda aRiniSnos, rom ludoviko selas vizits saqarTveloSi da am Canafiqris 

ganxorcielebas xeli SeuSala Cvens qveyanaSi arsebulma cnobilma politikurma 

movlenebma.  
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jer kidev sabWoTa periodSi turizmisa da, kerZod, samTo turizmis ganviTare-

bisaTvis daiwyo kavkasionis intensiuri Seswavla da aTviseba; moewyo sakavSiro da 

adgilobrivi marSrutebi, romelTa momsaxurebis mizniT aSenda Ramis gasaTevi qo-

xebi da turistuli bazebi. am mxriv gansakuTrebuli yuradReba mieqca centraluri 

kavkasionis (svaneTi, raWa) uReltexilebs, sadac urTulesi da ulamazesi mwver-

valebi da xeobebia Tavmoyrili.  

kvkasionis mwvervalebidan aRsaniSnavia: Sxara, uSba, TeTnuldi, brutsabZeli, 

myinvarwveri da sxv.; uReltexilebidan _ tviberis, qluxoris, Rebievcekis, gurZi-

evcekis, mamisonis, jvris da sxv.  

unda iTqvas, rom sazogadoebis yvela etapze uReltexilebi iyo adamianTa moZ-

raoba-gadaadgilebis erT-erTi mniSvnelovani da qveynis Tavdacvisunarianobis stra-

tegiuli obieqti [2]; amasTan, ekonomikuri, socialuri da politikuri TvalsazrisiT 

_ mezobeli qveynebis erTmaneTTan damakavSirebeli saSualeba [3]. garda amisa, uRel-

texilebi turistebisaTvis warmoadgenda bunebisa da materialuri kulturis Ze-

glebis areals, sadac isini mravladaa ganlagebuli. am mxriv aRsaniSnavia svaneTsa 

da raWaSi arsebuli bunebis iSviaTi Zeglebi. aseTia, magaliTad, myinvaris mier 

gadaadgilebuli eratikuli lodebi svaneTSi: lahilaWala, ferxulisqva, ifaris 

lodi, devis qva, dolras lodi, mestiaWalis lodi, nenskras lodebi, xaldes lo-

debi da sxv.; raWaSi: glolas lodebi, nowarulas lodebi, qvabTaTanas lodi, qva-

cixuras lodi da sxv.; kldekarebi _ svaneTSi: mulxuris, xaiSis, jvris da sxv., 

raWaSi: uweris, xidikris da sxv. aseve, beCosa da xaldes travertinebi svaneTSi, 

gonas travertinebi raWaSi da sxv. aranakleb sainteresoa tbebi: qvedis tba, Weli-

aRelis tba mocurave kunZuliT, xarisTvalis tbebi da sxv.  

turistebisaTvis aranakleb sainteresoa materialuri kulturis Zeglebi: raWaSi 

_ mravalZalis (XI s.), nikorwmindis (XI s.), zemo krixis (X_XI ss.), patara onis (XI s.), 

barakonis (XII s.), labeWinis (XII s.) eklesiebi da sxv. svaneTSi _ ielis (VIII_IX ss.), 

adiSis (X_XI ss.), ifaris (XI s.), ifxis (X_XI ss.), svifis (X s.), nesgunis (IX_X ss.), 

JabeSis (X s.), sof. xis midamoebis (X_XI ss.), Jaxundaris (X s.), Cukulis (IX_X ss.), 

tvibis (X_XI ss.), Tekalis midamoebis (X_XI ss.), fayis (IX_X ss.) eklesiebi da sxv.  

es adgilebi, cxadia, metad sainteresoa turistebisTvis. Tanac maTi stumroba 

gamoacocxlebs am mxareebs da damatebiTi Semosavlis wyaro gauCndeba iq mcxovreb 

adgilobriv mosaxleobas. 

axla dadga dro, roca am Canafiqrs xorci unda Seesxas da kavkasionis regioni 

gaxdes saerTaSoriso samTo turizmis saimedo obieqti. am mxriv kargi gamocdileba 

aqvs evropis qveynebs, romelTa sanimuSo magaliTs warmoadgens Sveicaria, sadac 

yovelwliurad ramdenime milioni turisti Cadis. am qveynis wliuri wminda Semo-

savali ramdenime miliard dolars aRemateba. am sferoSi ki dasaqmebulia mravali 

aTasi adamiani. aRsaniSnavia isic, rom sagareo turizmTan erTad bevr qveyanaSi 

farTo gavrceleba pova adgilobrivma turizmma. am mxrivac saqarTvelos didi per-

speqtiva aqvs. 

dRes Tanamedrove turistis moTxovnebi imdenad gaizarda, rom mas aRar akma-

yofilebs dasvenebisa da garTobis calmxrivi elementebi. amitom saWiroa kompleq-

suri xasiaTis dasvenebis obieqtebisa da marSrutebis SerCeva. centralur kavkasi-

onze ki TiTqmis yvela pirobaa Seqmnili samTo turizmis (sacxenosno, samonadireo, 
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samdinaro, samecniero, speleoturizmis da sxva saxeobebis) aRorZinebisaTvis. maga-

liTisaTvis SeiZleba davasaxeloT saorientacio turistuli marSrutebi gudauris 

samTo-saTxilamuro kompleqsidan:  

1. gudauri_yelis vulkanuri zegani, md, qsnisa da liaxvis xeobebi;  

2. gudauri_stefanwminda_myinvarwveri_darialisa da xdis xeobebi;  

3. gudauri_juTa_Wauxebi_roSka_Satili_muco_awuntis uReltexili _ TuSeTi.  

analogiuri marSrutebi SeiZleba SeirCes sxva maRalmTiani regionebisTvisac [4].  

evropaSi amJamad farTod aris gavrcelebuli gaukvalav Tovlze sriali da 

moTxilamureebi eSvebian mwvervalebidan didi daqanebis qarafebsa da kulvarebSi. 

am mxriv idealuri SesaZleblobebia aRmosavleT kavkasionis mwvervalebze (xevsu-

reTi, TuSeTi). 

cxadia, am moTxovnebis ganxorcielebas sWirdeba investorebi, raTa marSruteb-

ze Sesabamisad keTilmoewyos turistuli obieqtebi, infrastruqtura. 
 

 

daskvna 

amrigad, samTo turizmis ganviTarebisaTvis saWiroa:  

 kavkasionisa da misi ganStoebebis turistuli obieqtebis kadastris, msxvilmas-

Stabiani rukebisa da sqemebis Sedgena;  

 Tanamedrove moTxovnaTa safuZvelze feradi fotoebiTa da marSrutuli sqeme-

biT mdidari turistuli obieqtebis gzamkvlevebis momzadeba da gamocema;  

 adgilobrivi da saerTaSoriso turistuli marSrutebis markireba, turistuli 

marSrutis gayolebiT Ramis gasaTevi qoxebisa da turistuli bazebis mowyoba. 

erT-erT mniSvnelovan pirobad gvesaxeba ucxoeTis qveynebidan am dargSi gamo-

cdili biznesmenebisa da specialistebis mowveva, romlebsac teritoriis aTvisebis 

mizniT droebiT (da ara mudmiv sargeblobaSi) unda gadaeceT SerCeuli obieqtebi; 

yovelive es samTo turizmis industriis ganviTarebasTan erTad xels Seuwyobs 

maRalmTian raionebSi mosaxleobis adgilebze dasaqmebas da strategiuli usafr-

Txoebis saWirboroto sakiTxebis mogvarebas.  

saqarTvelos aqvs potenciali imisa, rom samTo turizmi iqces qveynis ganviTa-

rebis erT-erT prioritetul mimarTulebad. 
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PROSPECTS OF MOUNTAIN TOURISM DEVELOPMENT IN GEORGIA 

R. Khazaradze, † K. Kharadze, E. Salukvadze  

(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography) 

 

Resume. After having carried out complex research works we found out that there are all necessary 

conditions for the promotion of mountain tourism in Georgia. The Caucasus with its southern ramifications is 

distinguished by unique natural-geographical conditions for developing this field. The Caucasus’ mountain 

peaks and ridges covered with snow and ice all over a year, make a firm basis to promote mountain tourism 

here. This sphere might become one of main specialization fields. Without exaggeration, it can be said that 

among the former Soviet republics Georgia has the most favourable conditions and considerable potential for 

mountain tourism development. 

The above said enables us to convert the researches and work results of geographers in this field into an 

actual task. In this regard, episodic studies began even at earlier period and there is a quite strong basis for 

assuming that it will become a high priority part of the economics. The most important thing is that the studies 

in this sphere makes good prognosis and prospects of the development and rise of mountain tourism in moun-

tainous regions, where due to strict natural conditions it is extremely hard to promote any traditional industry 

fields here, whereas this kind of tourism is considered to be a major stimulus for promoting industrial life in 

mountainous regions. Of course, the natural conditions of Georgia are highly favourable to it. In many Euro-

pean countries the income received from tourism exceeds the incomes from any other fields of the economics. 

In Georgia the revenue from this sphere is quite little yet (resorts of Bakuriani and Gudauri) due to the collapse 

of the tourist bases and shelters, which are, in most cases, either out of order or destroyed, though had been 

functioning before 90-s of the past century (resorts in Svaneti, Racha, Khevi). 

In the near future, mountain tourism might be established as a priority field of the industry; we have all 

conditions for that. The only thing to do is having a right way of approach and promotion.  
 

Keywords: mountainous regions; mountain tourism; priority field; prospects, the Caucasus.  
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energetika 

 

 

saqarTvelos saxelmwifo eleqtrosistemis muSaobis efeqtianobis 

ganmsazRvreli faqtorebis saSualovadiani prognozireba 

giga jojua 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: prognozirebis Tanamedrove meTodebis siRrmiseuli Seswavlis safu-

Zvelze SerCeulia msxvili eleqtroenergetikuli kompaniis muSaobis saSualova-

diani prognozirebis maTematikuri modelebi. saqarTvelos saxelmwifo eleqtro-

sistemis muSaobis mravalwliani teqnikur-ekonomikuri maCveneblebis statistikuri 

informaciis analizisა da mecnieruli kvlevis Sedegebis mixedviT SerCeulia saqar-

Tvlos saxelmwifo eleqtrosistemis muSaobis efeqtianobis ganmsazRvreli faqto-

rebi, Catarebulia am faqtorebis saSualovadiani prognozireba, dadgenilia prob-

lemebi da gansazRvrulia maTi gadawyvetis gzebi. 

 

sakvanZo sityvebi: eleqtroenergia; efeqtianoba; problemebi; prognozireba; faq-

torebi. 

 

 

Sesavali  

qveynis eleqtroenegriiT uwyvet momaragebaSi gadamwyveti mniSvneloba eniWeba 

mokle-, saSualo- da grZelvadian periodebSi eleqtroenergetikuli sistemis efeq-

tiani muSaobis uzrunvelyofas. swored amitom msoflios TiTqmis yvela qveyanaSi 

gansakuTrebuli yuradReba eTmoba strategiuli mniSvnelobis energetikuli obie-

qtebis ganviTarebis prognozirebas, rac gulisxmobs prognozuli angariSebis sa-

fuZvelze misi ganviTarebis umniSvnelovanes mimarTulebebs. am mimarTulebebSi wina 

planzea wamoweuli sawarmos teqnikur-ekonomikuri maCveneblebis iseTi saxiT dage-

gmva, romelSic prognozirebis periodSi teqnikur maCveneblebTan erTad SenarCune-

bulia misi ekonomikuri efeqtianoba. msxvili eleqtroenergetikuli kompaniebis mu-

Saobis prognozirebisadmi miZRvnili mecnieruli kvlevebis Sedegebis [3] analizidan 

irkveva, rom am naSromebSi kompleqsurad ar aris Seswavlili kompaniebis muSaobis 

efeqtianoba, mecnieruli kvlevis safuZvelze ar aris dadgenili efeqtianobis gan-

msazRvreli faqtorebi, prognozirebis Tanamedrove meTodebis gamoyenebiT ar aris 

ganxorcielebuli msxvili eleqtroenergetikuli kompaniebis muSaobis feqtianobis 

Sefasebis saSualovadiani prognozireba.  

aRniSnulidan gamomdinare, am etapze sasicocxlod mniSvnelovania mcire- da 

saSualovadian periodSi saqarTvlos saxelmwifo eleqtrosistemis muSaobis efeq-
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tianad warmarTva. am problemis Tanamedrove moTxovnebis doneze gadaWra SesaZle‐

belia, Tu kompaniis strategiuli ganviTareba ganxorcieldeba mecnierulad dasa‐

buTebuli programis mixedviT. siRrmiseulad unda iqnes Seswavlili da dadgenili 

muSaobis efeqtianobis ganmsazRvreli faqtorebi, maRali sizustiT unda ganxor‐

cieldes am faqtorebis saSualovadiani prognozireba da marTva. dasmuli amocanis 

aqtualurobidan gamomdinare, winamdეbare naSromSi prognozirebis Tanamedrove me‐

Todebis gamoyenebiT SerCeulia saqarTvlos saxelmwifo eleqtrosistemis muSaobis 

efeqtianobis ganmsazRvreli faqtorebi, Catarebulia am faqtorebis saSualovadiani 

prognozireba, dadgenilia problemebi da maTi gadawyvetis gzebi. 

 

 

ZiriTadi nawili 

saqarTvlos saxelmwifo eleqtrosistemis (sse-is) muSaobis efeqtianobis ganm-

sazRvreli faqtorebis dadgenis mizniT Catarda sistemis muSaobis 12-wliani peri-

odis teqnikur-ekonomikuri maCveneblebis [1] analizi da jgufuri eqspertuli Sefa‐

sebiT [2] dadgenilia sistemis muSaobis efeqtianobis ganmsazRvreli faqtorebi: 

 eleqtroenergiis gadacemis moculoba; 

 mogeba; 

 fondukugeba; 

 Sromisnayofiereba; 

 Sromisnayofierebis zrdis tempis fardoba saxelfaso xarjebis zrdis tempTan; 

 gadaxdisunarianoba. 

msoflioSi aprobirebuli meTodebis analizi [2, 3] cxadyofs, rom dReisaTvis 

msxvil eleqtroenergetikul kompaniebSi gamoyenebul meTodTa Soris SedarebiT 

maRali sizustiT prognozireba SesaZlebelia avtoregresuli, eqstrapolaciuri, 

mravalfaqtoriani modelebiT da xelovnuri neironuli qselebis gamoyenebiT.  

sse-is muSaobis Sesaxeb mopovebuli mravalwliani informaciis safuZvelze 

dadginda, rom misi muSaobis efeqtianobis ganmsazRvreli faqtorebis saSualova‐

diani prognozireba Catarebulia avtoregresuli, eqstrapolaciuri da mravalfaq-

toriani modelebiT.[2] 

prognozirebis avtoregresul gantolebas aseTi saxe aqvs : 

 1 ( 1) 2 ( 2)..... ( )t t t n t nY a Y a Y a Y b      ,  (1) 

sadac tY  aris muSaobis efeqtianobis ganmsazRvreli faqtorebis prognozuli si‐

dide; 

( 1), ( 2), ( )Y t Y t Y t n    _ faqtorebis wina wlebis maCveneblebi; 

1 2, , na a a — regresis koeficientebi; 

b  _ Tavisufali wevri. 

prognozis mravalfaqtoriani modeli gamoisaxeba Semdegi formuliT: 

 ( ) ( ) ( )
1 1 2 2 ....i i i

t n nY a X a X a X b   ,  (2) 

sadac, ( )
1

iX , ( )
2
iX , ( )i

nX aris muSaobis efeqtianobis ganmsazRvreli faqtorebis mniSvne‐

lobebi; 

1a , 2a , na _  regresis koeficientebi; 
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b  _ sabaziso wels faqtoris sidide. 

eqstrapolaciis arawrfivi modeliT prognozuli parametrebi gamoiTvleba 

gantolebiT: 

 2
1 2tY a X a X b   ,  (3) 

sadac 1a , 2a regresis koeficientebia;  

X _ drois faqtori;  

b  _ Tavisufali wevri. 

sse-is muSaobis efeqtianobis ganmsazRvreli faqtorebis saSualovadiani prog-

nozirebis Sesasruleblad moZiebul iqna misi muSaobis 2010_2021 wlebis teqnikur-

ekonomikuri maCveneblebis Sesaxeb sawyisi statistikuri monacemebi (cxrili 1).  

 

cxrili 1 

sse-is muSaobis teqnikur-ekonomikuri maCveneblebis statistikuri monacemebi 

2010_2021 wlebSi 

 
vinaidan sse-is mier ganxorcielebuli eleqtroenergiis gadacemis moculoba 

mraval faqtorzea damokidebuli, misi sididis saSualovadiani prognozireba Ses-

rulebulia mravalfaqtoriani modeliT. winaswari analizis safuZvelze dadge-

nilia eleqtroenergiis gadacemis sidideze moqmedi Semdegi faqtorebi: 

 eleqtroenergiis eqsporti; 

 SeSis moxmareba; 

 bunebrivi airis sayofacxovrebo moxmareba; 

 eleqtroenrgiis danakargebi; 

 mSp-is realuri zrda; 

 mosaxleobis raodenoba; 

 turistebis raodenoba. 

me-2 cxrilSi warmodgenilia eleqtroenergiis gadacemis sidideze moqmedi faq‐

torebis statistikuri monacemebi 2010—2021 wlebSi. 
 

 

ელ.ენრგიის 

გადაცემა, 

მლნ.კვტ.სთ

შემოსავლები, 

ათასი ლარი

ხარჯები, 

ათასი ლარი

ძირითადი 

ფონდების 

საშუალო წლიური

ღირებულება, 

ათასი ლარი

თანამშრომელთა

რაოდენობა, 

ათასი კაცი

სახელფასო 

ხარჯები, 

ათასი ლარი

ვალდებულებები, 

ათასი ლარი

აქტივები, 

ათასი ლარი

2010 7288 62097 58421 355927 1119 14552 361511 570493

2011 9244 54952 59227 471750 1090 15155 555128 848210

2012 9165 54154 63084 730389 1100 16542 741922 1024359

2013 9132 61337 74483 892805 1169 18810 803464 1023270

2014 9717 86210 93870 924463 1245 20994 818549 1078391

2015 10089 104341 95525 976004 1315 23023 991476 1144497

2016 10412 120159 107844 1091217 1356 24461 1168499 1272345

2017 11438 133370 361675 1086266 1368 26051 1229761 1101540

2018 13184 227050 171072 993025 1410 27565 1257047 1129965

2019 13071 235010 145656 997502 1469 31089 1254204 1171922

2020 12310 144874 120218 937273 1520 27979 1467671 1386628

2021 14311 231388 242414 891007 1558 32269 1459996 1294389

წლები

დასახელება
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cxrili 2  

elqtroenergiis gadacemis sidideze moqmedi faqtorebis  

statistikuri monacemebi (2010—2021 ww.) 

 
 

am monacemebisa da eqspertulad SerCeuli eleqtroenergiis gadacemaze moqmedi 

faqtorebis dazustebis mizniT Catarda korelaciuri analizi [6], romlis Sedegebi 

Setanilia me-3 cxrilSi.  

 cxrili 3  

eleqtroenergiis gadacemaze moqmedi faqtorebis korelaciuri matrica 

 

 

me-3 cxrilis monacemebis analiziT irkveva, rom me-2 cxrilSi mocemuli yvela 

faqtori axdens gavlenas sistemis eleqtroenergiis gadacemis moculobaze. aRni-

Snulis gaTvaliswinebiT sse-is mier eleqtroenergiis gadacemis moculobis saSua-

lovadiani prognozirebis mravalfaqtoriani modeliT Sesasruleblad aucilebe-

lia qvemoT mocemul gantolebaTa sistemis amoxsna: 

ელ.ენერგიის 

გადაცემა, 

მლნ.კვტ.სთ

ელ.ენერგიის 

ექსპორტი, 

მლნ.კვტ.სთ

შეშის 

მოხმარება. 

ათასი მᶾ

ბუნებრივი აირის

საყოფაცხოვრებო 

მოხმარება, მლნ.მᶾ

ელ.ენერგიის 

დანაკარგები, 

მლნ.კვტ.სთ

მოსახლეობის 

რაოდენობა, 

ათასი კაცი

მშპ-ის ზრდა 

მლნ.ლარი

ტურისტების

რაოდენობა, 

ათასი კაცი

2010 7288 1524.3 798.9 889 176.3 3799.3 21822 1067.33

2011 9244 930.6 595.4 1086 196.2 3773.6 25479 1318.96

2012 9165 528.2 447.5 1190 180.9 3739.3 27227 1789.59

2013 9132 450.4 626.2 1371 204.4 3718.4 28593 2065.29

2014 9717 545.1 594.5 1579 231.9 3716.9 31124 2229.09

2015 10089 659.9 445.02 1689 250 3721.9 33835 3011.66

2016 10412 559.0 437.9 1826 257.94 3728.6 35836 3297.27

2017 11438 685.7 425.2 1978 251.92 3726.4 40762 4069.35

2018 13184 588.6 412.6 2146 258.15 3729.6 44599 4756.82

2019 13071 243.4 400.7 2329 236.09 3723.5 49253 5080.48

2020 12310 153.8 389.4 2531 242.65 3716.9 49267 1087.09

2021 14311 355.6 326.0 2713 291.12 3728.6 48529 1577.51

წლები

დასახელება 

დასახელება

ელ
.ე
ნე
რ
გ
ი
ი
ს  

გ
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ი
 

შ
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რ
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ბ
უ
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ბ
რ
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ვი
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ო
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ხ
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რ
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ს  

დ
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გ
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მო
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ხ
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რ
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დ
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ი
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ტ
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ებ
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ს  

რ
აო

დ
ენ
ო
ბ
ა  

ელ.ენერგიის გადაცემა 1

ელ.ენერგიის ექსპორტი 0.66 1

შეშის მოხმარება -0.85 0.61 1

ელ.ენერგიის დანაკარგები 0.92 -0.74 -0.71 1

ბუნებრივი აირის საყოფაცხოვრებო 

მოხმარება 
0.84 -0.46 -0.85 0.77 1

მოსახლეობის რაოდენობა -0.49 0.59 0.72 0.32 0.74 1

მშპ-ისზრდა 0.95 -0.63 -0.89 0.89 0.88 -0.66 1

ტურისტების რაოდენობა 0.56 -0.29 -0.56 0.42 0.55 0.42 0.58 1
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( ) ( ) ( ) ( ) ( ) ( ) ( )
1 1 1 2 2 3 3 4 4 5 5 6 6 7 7

( ) ( ) ( ) ( ) ( ) ( ) ( )
2 1 1 2 2 3 3 4 4 5 5 6 6 7 7

( ) ( ) ( ) ( ) ( ) ( ) ( )
3 1 1 2 2 3 3 4 4 5 5 6 6 7 7

( ) (
4 1 1 2 2

;

;

;

i i i i i i i

i i i i i i i

i i i i i i i

i i

Y a X a X a X a X a X a X a X b

Y a X a X a X a X a X a X a X b

Y a X a X a X a X a X a X a X b

Y a X a X

       

       

       

  ) ( ) ( ) ( ) ( ) ( )
3 3 4 4 5 5 6 6 7 7

( ) ( ) ( ) ( ) ( ) ( ) ( )
5 1 1 2 2 3 3 4 4 5 5 6 6 7 7

( ) ( ) ( ) ( ) ( ) ( ) ( )
6 1 1 2 2 3 3 4 4 5 5 6 6 7 7

( ) ( ) ( ) ( )
7 1 1 2 2 3 3 4 4

;

;

;

i i i i i

i i i i i i i

i i i i i i i

i i i i

a X a X a X a X a X b

Y a X a X a X a X a X a X a X b

Y a X a X a X a X a X a X a X b

Y a X a X a X a X

     

       

       

    ( ) ( ) ( )
5 5 6 6 7 7 ;i i ia X a X a X b












    

 (4) 

sadac: ( )iY  aris eleqtroenergiis gadacema mln.kvt.sT ( i )-ur wels; 
( )

1
iX  _ eleqtroenergiis eqsporti mln.kvt.sT ( i )-ur wels; 

( )
2
iX  _SeSis moxmareba m3 ( i )-ur wels;  

( )
3

iX  _ bunebrivi airis sayofacxovrebo moxmareba mln.m3 ( i )-ur wels; 

( )
4
iX  _ el.energiis danakargebi mln.kvt.sT ( i )-ur wels; 

( )
5

iX  _ mosaxleobis raodenoba aTasi kaci ( i )-ur wels; 

( )
6

iX  _ turistebis raodenoba aTasi kaci ( i )-ur wels; 

( )
7

iX  _ mSp-is zrda mln.lari ( i )-ur wels; 

1 2 3, ...a a a _ regresis koeficienti; 

b_ sabaziso wels faqtoris sidide. 

me-2 cxrilis monacemebis mixedviT marticuli meTodis [5] gamoyenebiT gamo-

Tvlilia regresis koeficientebis mniSvnelobebi, romelTa gaTvaliswinebiT sse-is 

mier eleqtroenergiis gadacemis moculobis prognozirebis gantoleba miiRebs 

Semdeg saxes: 

 ( ) ( ) ( ) ( ) ( ) ( ) ( )1 2 3 4 5 6 7
0,17 2,42 0,39 7,7 2,41 0,13 0,03 4697i i i i i i it X X X X X X X

Y         .  (5) 

me-2 cxrilSi mocemuli statistikuri monacemebis mixedviT eleqtroenergiis 

gadacemis moculobaze moqmedi faqtorebis saSualovadiani prognozireba Sesru-

lebulia avtoregresuli da eqstrapolaciis meTodebiT (formula 3, 4). gaangari-

Sebis Sedegad miRebuli prognozirebis modelebi mocemulia me-4 cxrilSi.  

 

cxrili 4 

eleqtroenergiis gadacemis moculobis prognozirebis maTematikuri modelebi  

 

 

დასახელება პროგნოზირების  მოდელები  

ელ.ენერგიის ექსპორტი Yt=0.78 Y(t-1)-0.32Y(t-2)+279

შეშის მოხმარება Yt=-0.092 X²-21.8 X+134.22

ბუნებრივი აირის საყოფაცხოვრებო მოხმარება Yt=0.81 Y(t-1)-0.22 Y(t-2)+279

ელ.ენერგიის დანაკარგები Yt=0.72 Y(t-1)+0.01Y(t-2)+65

მოსახლეობის რაოდენობა Yt=0.066 Y(t-1)-0.28 Y(t-2)+2317.4

მშპ-ის ზრდა Yt=0.108 Y(t-1)-1.05 Y(t-2)+323.2

ტურისტების რაოდენობა Yt=0.58 Y(t-1)-0.23 Y(t-2)+1901.09
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aRniSnuli modelebiT Catarebulia zemoT CamoTvlili faqtorebis sidideebis 

saSualovadiani prognozireba. Sedegebi asaxulia me-5 cxrilSi.  

 

cxrili 5  

eleqtroenergiis gadacemaze moqmedi faqtorebis saSualovadiani  

prognozuli maCveneneblebi 2022—2026 wlebisaTvis 

 

 
 

me-5 cxrilis monacemebis Sesabamisad (5) gantolebiT ganxorcielebulia sse-

is mier eleqtroenergiis gadacemis moculobis saSualovadiani prognozi, eqspo-

nencialuri gamoTanabrebis meTodiT [4] dadgenilia prognozuli sidideebis zeda 

da qveda zRvrebi, gaangariSebis Sedegebi mocemulia me-6 cxrilSi.  

  

cxrili 6  

eleqtroenrgiis gadacemis saSualovadiani prognozuli sidideebi  

zeda da qveda zRvrebiT (2022_2026 ww). 

 

 
 

sse-is muSaobis efeqtianobis ganmsazRvreli faqtorebis (mogeba, Sromisna-

yofiereba, fondukugeba, Sromisnayofierebis zrdis tempis fardoba saxelfaso xar-

jebis zrdis tempTan, gadaxdisunarianoba) saSualovadiani prognozireba Catare-

bulia 1-li cxrilis monacemebis safuZvelze avtoregresuli da eqstrapolaciuri 

arawrfivi modelebiT (formula 1, 3). gaangariSebis Sedegebi mocemulia me-7 da me-

8 cxrilebSi.  

 

 

 

 

 

ელ.ენერგიის 

ექსპორტი, 

მლნ.კვტ.სთ

შეშის 

მოხმარება, 

ათასი მᶾ

ბუნებრივი აირის

საყოფაცხოვრებო

მოხმარება, 

მლნ.მᶾ

ელ.ენერგიის

დანაკარგები, 

მლნ.კვტ.სთ

მოსახლეობის

რაოდენობა, 

ათასი კაცი

ტურისტების 

რაოდენობა, 

ათასი კაცი

მშპ-ის ზრდა, 

მლნ.ლარი

2022 506.7 301.9 2907 279 3730.33 2563.4 52655

2023 578.6 277.6 3105 272 3728.15 3021.9 54863

2024 549.7 253.1 3309 266 3726.22 3056.5 57051

2025 525.8 228.5 3519 262 3725.56 2968.5 59207

2026 510.0 203.6 3736 259 3725.70 2909.2 61330

წლები

დასახელება 

დასახელება 2022 წ 2023 წ 2024 წ 2025 წ 2026 წ

ზედა ზღვარი 14543 15101 15652 16220 16491

საბაზისო 14258 14661 15050 15448 15857

ქვედა ზღვარი 13973 14221 14448 14675 15222

ელ.ენერგიის 

გადაცემა, 

მლნ.კვტ.სთ
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cxrili 7 

sse-is muSaobis efeqtianobis ganmsazRvreli faqtorebis maformirebeli 

parametrebis prognozirebis maTematikuri modelebi 

 
 

 cxrili 8  

sse-is muSaobis efeqtianobis ganmsazRvreli faqtorebis maformirebeli 

parametrebis saSualovadiani prognozuli sidideebi 

 

 

me-8 cxrilis monacemebis mixedviT Sesrulebulia sse-იs muSaobis efeqtianobis 

ganmsazRvreli faqtorebis (mogeba, Sromisnayofiereba, fondukugeba, Sromisnayofi-

erebis zrdis tempis fardoba saxelfaso xarjebis zrdis tempTan, gadaxdisunarianoba) 

saSualovadiani prognozireba, prognozuli parametrebi asaxulia me-9 cxrilSi. 

cxrili 9  

sse-is muSaobis efeqtianobis ganmsazRvreli faqtorebis saSualovadiani 

prognozuli sidideebis krebsiTi monacemebi 

 
 

დასახელება პროგნოზირების მოდელები  

შემოსავლები Yt=575.94 X²+9732.5 X+31798

ხარჯები Yt=-167.6 X²-21012 X+13973

სახელფასო ხარჯები Yt=-28.34 X²+2020.6 X+11609

თანამშრომლების რაოდენობა Yt=0.066 Y(t-1)-0.28 Y(t-2)+2317.4

ძირითადი ფონდების საშუალო წლიური ღირებულება Yt=0.79 Y(t-1)-0.24 Y(t-2)+435758

ვალდებულებები Yt=-4315.6 X²+152469 X+251814

აქტივები Yt=-2072.5 X²+62926 X+851919

დასახელება 2022 წ 2023 წ 2024 წ 2025 წ 2026 წ

შემოსავლები, ათასი ლარი 255648 280929 307363 334948 363686

ხარჯები, ათასი ლარი 259312 275879 292118 308027 323608

სახელფასო ხარჯები, ათასი ლარი 33087 34343 35542 36684 37769

თანამშრომლების რაოდენობ,ა ათასი კაცი 1569 1617 1666 1716 1767

ძირითადი ფონდების საშუალო წლიური 

ღირებულება, ათასი ლარი
916799 948068 966628 973872 975199

ვალდებულებები, ათასი ლარი 1504575 1540522 1567839 1586524 1596579

აქტივები, ათასი ლარი 1319705 1326673 1329497 1328175 1322709

დასახელება წ2022  წ2023  წ2024  წ2025  წ2026 

ელ.ენერგიის გადაცემა, მლნ. კვტ.სთ. 14258 14661 15050 15448 15857

მოგება, ათასი ლარი -3664 5050 15245 26921 40078

ფონდუკუგება 0.279 0.296 0.318 0.344 0.373

შრომისნაყოფიერება 163.0 173.7 184.5 195.2 205.9

შრომისნაყოფიერების ზრდის ტემპი / 

სახელფასო ხარჯების ტემპი  
1.070 1.027 1.026 1.025 1.024

გადახდისუნარიანობა 1.14 1.16 1.18 1.19 1.21
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daskvna 

 mecnieruli analizis safuZvelze SerCeulia msxvili eleqtroenergetikuli 

kompaniebis muSaobis saSualovadiani prognozirebis maTematikuri modelebi; 

 moZiebulia sse-is mravalwliani muSaobis teqnikur-ekonomikuri maCveneblebis 

Sesaxeb statistikuri informacia da korelaciuri analiziT dadgenilia ele-

qtrosistemis muSaobis efeqtianobis ganmsazRvreli faqtorebi; 

 prognozirebis Tanamedrove maTematikuri meTodebis gamoyenebiT Catarebulia 

sse-is muSaobis efeqtianobis ganmsazRvreli faqtorebis saSualovadiani prog-

nozireba, misi Sedegebis mecnieruli analiziT dadgenilia problemebi da Semu-

Savebulia maTi gadawyvetis gzebi; 

 gairkva, rom sse-is ZiriTadi problemaa mogebis zrdis dabali maCvenebeli, ro-

melic prognozul periodSi ver uzrunvelyofs investiciebis droul dabrune-

bas. dabali zrdis tempiT xasiaTdeba agreTve Sromisnayofiereba, romlis zrdis 

tempi mcirediT uswrebs xelfasis zrdis temps. gadaxdisunarianobis 

maCveneblebi bevrad naklebia dadgenil normebze; 

aRniSnuli problemebis gadawyvetis mizniT saqarTvelos saxelmwifo eleq-

trosistemam unda SeimuSaos kompleqsuri programa organizaciis muSaobis efeqtia-

nobis asamaRleblad, konkretuli RonisZiebebi unda gaataros gadaxdisunarianobis 

koeficientis dadgenil normebTan SesabamisobaSi mosayvanad, sainvesticio davalia-

nebis gansazrvrul vadebSi dabrunebis uzrunvelsayofad da Sromisnayofierebis 

asamaRleblad. 
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ENERGETICS 
 
 

MEDIUM-TERM FORECASTING OF THE FACTORS THE EFFECIENCY OF THE 
GEORGIAN STATE ELECTRICITY SYSTEM 

G. Jojua  

(Georgian Technical University) 

 

Resume. The mathematical models of large electric power company activity middle-term forecast have 

been selected based on in-depth study of up-to-date methods of forecast. According to statistical information 

analysis of the multi-year technical-economic data of operation of the “Georgian State Electrosystems” and 

the results of scientific research, the factors determining the efficiency of the Georgian State Electricity system 

have been selected. Medium-term forecast of these factors has been conducted, problems have been identified 

and ways to solve them are shown.  
 

Keywords: efficiency; electricity; factors; forecasting; problems. 
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metalurgia 

 

 

milebis grZivi glinvis dganebis konstruqciuli sqemebis analizi da 

srulyofa  

slava mebonia, jemal melqaZe, fridon mSvildaZe, nino kenWiaSvili 

(r. dvalis manqanaTa meqanikis instituti, Sps rusTavis foladi, saqarTvelos  

teqnikuri universiteti) 

 

 

reziume: ganxilulia milebis grZivi glinvis dganebis konstruqciuli sqemebi. 

am sqemebis analizis safuZvelze gamovlenilia maTi upiratesobebi da naklovanე-

bebi. warmodgenilia milebis grZivi glinvis avtomaturi dganis axali konstruq-

ciuli sqema, romelic erTi gatarebiT glinvis procesis warmoebis saSualebas 

iZleva. es ki amcirebs glinvis dros, zrdis dganis mwarmoeblurobas da muSaobis 

saimedoobas. 

 

sakvanZo sityvebi: avtomatdgani; grZivi glinva; mwarmoebluroba. 

 

 

Sesavali  

mrgval kalibrebSi milebis grZivi glinva, milnamzadis ganRruebis Semdeg, 

unakero cxlad naglini milebis glinvis teqnologiuri procesis meore ZiriTadi 

operaciaa, romelic sruldeba sxvadasxva tipis (kerZid, avtomatur, piligrimul da 

samglinian Semomglinav) dganebze. aRniSnulTagan gansakuTrebiT farTod gamoiye-

neba avtomatdganebi, romlebic gamoirCeva sakmaod maRali mwarmoeblurobiT, manev-

rirebiT da instrumentis simartiviT [1, 2]. 

milebis glinva avtomatdganze, Cveulebriv, ori an sami gaterebiT xorciel-

deba. aRsaniSnavia, rom avtomatdganze glinvisas liToni deformirdeba pirdapiri 

svlis dros da dganis wina magidis mimRebi Raridan glinebs miewodeba. roca masra 

ukumiwodebis gorgolaWebis meSveobiT dganis ukana magididan wina magidaze brun‐

deba, liTonis deformacia aRar xdeba, e. i. am SemTxvevaSi uqmi svla sruldeba [3]. 

cxadia, glinvis aseTi reJimi amcirebs avtomatdganis mwarmoeblurobas. 

aqedan gamomdinare, metad mniSvnelovania avtomatdganze glinvis racionaluri 

sqemisa da reJimis SemuSaveba. 

 

 

ZiriTadi nawili 

Cveni mizani iyo milebis grZivi glinvis dganebis konstruqciuli sqemebis 

analizi da axali srulyofili sqemis SemuSaveba. am TvalsazrisiT SeirCaAorjeradi 

glinvis dganebis gamoyeneba. 
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orjeradi glinvis dganis konstruqcia [4] Seicavs dakalibrebuli glinebis 

mqone or mimdevrobiT muSa ujras (1, 2) da muSa ujrebs Soris ganlagebul saerTo 

Reros (3). Reros boloebze damagrebulia pirveli da meore gatarebis samarTulebi 

(4, 5). meore gatarebis samarTuli (5) Camagrebulia sagdebi tipis sayrden-saregu-

lirebel meqanizmSi (6). muSa ujrebs Soris aseve damagrebulia cilindruli mimmar-

Tvelebi (7, 8), romlebzec ganlagebulia Reros satacebi (9, 10) da saregulirebeli 

qanCebi (11, 12). qanCebi gamoiyeneba deformaciis keraSi samarTulebis zustad dasa‐

yeneblad. 

 

 
nax. 1. orjeradi glinvis dganis sqema saerTo ReroTi 

 

muSa ujraSi (1) masris gaglinvis Semdeg Reros satacebi (9, 10) ikavebs Reros, 

sagdebi sayrden-saregulirebeli meqanizmi (6) gadaiweva, xolo Rero (3) masrasTan 

erTad RerZuli gadaadgilebis meqanizmis (nax-ze naCveneebi ar aris) meSveobiT ga-

dainacvlebs win da meore gatarebis samarTuls (5) ayenebs muSa ujris (2) defor-

maciis keraSi. Aamis Semdeg xdeba masris xelmeored gaglinva. 

aseTi konstruqcis dganis dadebiTi mxare isaa, rom aq minimumamdea dayvanili 

damxmare operaciebis raodenoba, magram pirveli gatarebis dros samarTulebis Rero 

ganicdis RerZuli kumSvis Zalebis zemoqmedebas, rac xSirad misi mdgradobis da-

kargvis mizezi xdeba. es ki sagrZnoblad amcirebs dganis muSaobis saimedoobas. 

ganvixiloT orjeradi glinvis dganis sqema, romelSic samarTulis ZiriTadi 

Reros garda, gamoyenebulia meore – damatebiTi Rero [5]. 

dganis sqema mocemulia me-2 nax-ze. 

 
 

nax. 2. orReroiani orjeradi glinvis dganis sqema 

 

dgani Seicavs mimdevrobiT ganlagebul muSa ujrebs (1, 2) da wina da ukana 

magidebis damxmare meqanizmebs. dganis wina magidaze ganlagebulia moZrav karetaSi 

Camagrebuli ZiriTadi Rero (3) pirveli gatarebis samarTuliT (4), grZelsvliani 

pnevmocilindri (5) da misi gadaadgilebisaTvis saWiro sayrden-saregulirebeli me‐

qanizmi (6), masris mimRebi Rari (7) da friqciuli gorgolaWebi (8), romelTa  

daniSnulebaa masris glinebisaTvis miwodeba. dganis ukana magidaze ganlagebulia 

damatebiTi Rero (9) meore gatarebis samarTuliT (10), damatebiTi Reros damWeri 
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satacebi (11), sagdebi tipis sayrden-saregulirebeli meqanizmi (12) da gorgolaWebi 

(13, 14). 

dgani muSaobs Semdegi principiT: mimReb RarSi (7) masris moxvedrisTanave Ca-

irTveba grZelsvliani pnevmocilindri (5), romelic gadaaadgilebs karetas masSi 

Camagrebuli ZiriTadi ReroTi (3) da pirveli gatarebis samarTuliT (4). es samar-

Tuli gaivlis masraSi (glinvis cxrilis Tanaxmad masris Siga diametri ramdenime 

milimetriT aRemateba samarTulis diametrs) da dadgeba muSa ujris (1) glinebis 

kalibris areSi. Aamis Semdeg friqciuli gorgolaWebi (8) axdens masris glinebSi 

miwodebas. gaglinvis Semdeg sagdebi sayrden-saregulirebeli meqanizmi (12) gadai-

weva da mili gorgolaWebiT (13, 14) gadaecema momdevno operaciis Sesasruleblad. 

am dros damatebiTi Rero (9) daWerilia satacebiT (11). 

am konstruqciaSic glinvis dros damatebiTi samarTulis Rero ganicdis Rer-

Zul kumSvas, rac misi Warbi Runvisa da mdgradobis dakargvis mizezi xdeba. Ggarda 

imisa, rom es amcirebs dganis muSaobis saimedoobas, irRveva dganis awyobis para-

metrebi da gaglinuli milis profilis geometriuli forma, rac iwvevs zomebis 

cdomilebebs da uaresdeba milebis xarisxi. 

ganvixiloT ormxvrivi glinvis dganis sqema (nax. 3), romelSic mokle ormxvriv-

konusuri samarTuli dayenebulia Reros Sua nawilSi. samarTulis aseTi ganlageba 

uzrunvelyofs Reros muSaobas gaWimvaze, rac Zalze xelsayrelia misi mdgrado-

bisaTvis [6]. 

 

 
 

nax. 3. ormxrivi glinvis dganis sqema 

 

dgani Seicavs or mimdevrobiT muSa ujras (1, 2), romelTa glinebis kalibrebSi 

ganlagebulia Rero (3) mokle ormxvriv-konusuri samarTuliT (4) Sua nawilSi. Re-

ros wina nawilSi gakeTebulia gamonaCarxi (`a~) damWeri meqanizmis satacebisaTvis, 

xolo ukana daboloebiT is Camagrebulia moZravi pnevmocilindris (5) dguSSi (6). 

moZravi pnevmocilindri (5) dayenebulia dganis ukana magidis Zaraze (7). am Zaraze 

damagrebulia aseve grZelsvliani pnevmocilindri (8), romlis Woki SeerTebulia 

moZrav pnevmocilindrTan (5). muSa ujrasTan (1) mimagrebulia dganis wina magidis 
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Zara (9), romelzec dgas Reros (3) damWeri meqanizmi (10) da gorgolaWebi (11). friq-

ciuli iribad dayenebuli gorgolaWebi (12) gankuTvnilia milnamzadis 900-ze 

gadayiravebisa da glinebisaTvis misawodeblad meore gatarebis dros. Reros damWer 

meqanizmze damagrebulia samuxruWo buniki (13), romlis daniSnulebaa masris Rer-

Zuli gadaadgilebis acileba masSi samarTuliani Reros Seyvanis dros. luneti (14) 

da asawevi sayrdenebi (15) gankuTvnilia Reros (3) glinvis RerZTan damTxvevisaTvis. 

rolgangis (16) daniSnulebaa gaglinuli milis dganidan transportireba.  

sawyis mdgomareobaSi (nax. 3, a) samarTulis Rero (3) imyofeba ukana ukidures 

poziciaSi, samarTuli (4) gamoyvanlia deformaciiis keridan, Reros damWeri meqa-

nizmi (10) gaxsnilia. MmuSa ujris (2) glinebi miaxloebulia erTmaneTTan, xolo 

muSa ujris (1) glinebi _ daSoriSorebuli. asawevi sayrdenebi (15), romlebzec devs 

Rero (3) aweulia. masra imyofeba dganis wina magidaze da dafiqsirebulia samuxruWo 

bunikiT (13). 

dganis muSaobisas CairTveba grZelsvliani pnevmocilindri (8), romelic gada-

aadgilebs moZrav pnevmocilindrs (5) da masTan erTad Reros (3) samarTuliT (4). 

amis Sedegad Rero da samarTuli gadis masraSi (masris Siga diametri aRemateba 

samarTulis diametrs) _ samarTuli aRmoCndeba muSa ujris (2) deformaciis keraSi, 

xolo Reros gamonaCarxi („a~) _ damWeri meqanizmis satacebSi. am dros moxdeba 

asawevi sayrdenebis (15) daweva. amis Semdeg samuxruWo buniki (13) aTavisuflebs mas-

ras da gorgolaWebi (11) gadaawodebs mas muSa ujris (2) glinebs, sadac is gaig-

lineba. aRsaniSnavia, rom, vinaidan dganis (nax. 3, b) muSa ujris (2) glinebis wriuli 

siCqare mimarTulia damWeri meqanizmis sawinaaRmdegod, Rero (3) daWimuli iqneba 

glinvis mTeli periodis ganmavlobaSi. 

pirveli gatarebis Semdeg muSa ujris (2) glinebi iSleba, xolo muSa ujris 

(1) glinebi uaxlovdeba erTmaneTs. damWeri meqanizmi (10) aTavisuflebs Reros (3), 

moZravi pnevmocilindri (5) gamoswevs Reros (3) da samarTuli (4) dadgeba muSa 

ujris (1) glinebis kalibrSi. Aamis Semdeg iribad dayenebuli friqciuli gorgo-

laWebi (12) ayiravebs mils 900-iT da awvdis mas muSa ujris (1) glinebs. am muSa 

ujraSi xorcieldeba meore gatareba da mili kvlav aRmoCndeba wina magidaze. meore 

gatarebis Semdeg ki gorgolaWebi (11) da rolgangi (16) axdens gaglinuli milis 

dganidan transportirebas. 

vinaidan muSa ujris (1) glinebis wriuli siCqare (nax. 3, g) mimarTulia lunetis 

(14) sawinaaRmdegod, Rero (3) daWimuli iqneba glinvis mTeli periodis ganmavlobaSi. 

amrigad, rogorc pirveli, ise meore gatarebis dros samarTulis Rero gaWimul 

mdgomareobaSia, rac gamoricxavs mis mier mdgradobis dakargvas. es ki uzrun-

velyofs dganis awyobis parametrebis mudmivobas da milebis zomebis sizus-

tes.Ggarda amisa, Runvis Tavidan asacileblad ReroSi warmoiqmneba ufro xelsay-

reli daZabul-deformirebuli mdgomareoba, mcirdeba misi mwyobridan gamosvlis 

albaToba da izrdeba dganis muSaobis saimedooba.  

amJamad milebis warmoebaSi farTod gamoiyeneba avtomatdganiani milsaglini 

agregatebi [7]. Aam agregatebSi avtomatdgani asrulebs erT-erT ZiriTad teqnolo-

giur operacias – masridan milis glinvas. avtomatdgani aris milebis grZivi 

glinvis dgani, romelsac aqvs muSa ujra dakalibrebuli glinebiT da ukumiwodebis 

gorgolaWebiT, wina da ukana magidebi damxmare meqanizmebiT. wina magidaze daye-

nebulia mimRebi Rari, grZelsvliani pnevmocilindri, romlis daniSnulebaa milnam-
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zadis miwodeba muSa ujrisaTvis, friqciuli gorgolaWebi milnamzadis gadayi-

ravebisaTvis da samarTulebis cvlis meqanizmi. ukana magidaze dgas xraxnuli tipis 

sayrden-saregulirebel meqanizmi, romelSic Camagrebulia samarTulis Rero. 

avtomatdganis glinebi mrgvalkalibriania, romlebsac aqvs momrgvalebuli an 

sworxazovani gamSvebebi. gamSvebis gareSe masris Setaceba praqtikulad SeuZle-

belia, vinaidan masris diametri metia kalibris diametrze da glinebSi miwodebisas 

is ejaxeba glinebis rebordebs (nax. 4, a), xolo gamSvebebis arsebobis SemTxvevaSi 

kalibris sigane masris diametrze metia (nax. 4, b) da masra Tavisuflad Sedis 

kalibrSi. 

 

 
 

nax. 4. Aavtomatdganis glinis kalibri 

 

imis gamo, rom milebis glinvis procesSi gamoiyeneba kalibrebi momrgvalebuli 

an sworxazovani gamSvebebiT, xolo glinebis kalibrSi moTavsebuli samarTuli 

mrgvalia, masris gaglinvis Semdeg milis gverdebi alag-alag ufro sqeli gamodis 

(nax. 5, pozicia I). Tanabari sisqis kedlis mqone milis misaRebad pirveli gatarebis 

Semdeg saWiroa misi gadayiraveba 900-ze da xelmeored gaglinva. aseTi operaciis 

Sedegad milis sqeli adgilebi gaiglineba kalibris centralur areSi, sadac 

glinsa da samarTuls Soris RreCo rgolis formisaa (nax. 5, pozicia II). e. i. ka-

librebSi milebis glinva moiTxovs minimum or gatarebas. cxadia, es axangrZlivebs 

glinvis process da amcirebs dganis mwarmoeblurobas.  

 

 
 

nax. 5. Aavtomatdganze glinvis procesi 
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ori gatarebiT glinvis dros, uSualod glinvis operaciis garda, unda gan-

xorcieldes mTeli rigi damxmare operaciebi. kerZod, unda moxdes pirveli gata-

rebis samarTulis moxsna Rerodan, milis dabruneba dganis wina magidaze da misi 

900-iT gadayiraveba, Semdeg meore gatarebis samarTulis dayeneba Reroze da sxv. es 

kidev ufro zrdis glinvis procesis xangrZlivobas da amcirebs dganis mwarmoeb-

lurobas. 

aRsaniSnavia, rom dganze arsebuli samarTulis Rero ganicdis RerZuli kum-

Svis Zalebis zemoqmedebas, rac xSirad misi mdgradobis dakargvas iwvevs da afer‐

xebs dganis gamarTul muSaobas.  

avtorebis mier SemuSavebulia milebis grZivi glinvis avtomaturi dganis ra-

cionaluri sqema [8]. me-6 nax-ze warmodgenilia am sqemis gaumjobesebuli varianti. 

 

 
 

nax. 6. avtomaturi dganis axali sqema 

 

milebis grZivi glinvis avtomatur dgans aqvs muSa ujra (1) dakalibrebuli 

glinebiTa (2) da gorgolaWebiT (3). dganis wina magidaze (4) dayenebulia maformi-

rebeli gorgolaWebi (5), milnamzadis glinebTan mimwodebeli friqciuli gorgo-

laWebi (6) da mimRebi Rari (7). wina magidis (4) ukana torsze mimagrebulia stacionar-

uli sayrdeni (8), romelzec dayenebulia milnamzadis mimWeri (9). sayrdenTan (8) 

mierTebulia grZelsvliani pnevmocilindri (10), romlis Wokze (11) damagrebulia 

samarTuli (12). dganis ukana magida aRWurvilia rolgangiT (13). misi daniSnulebaa 

gaglinuli milis muSa ujridan gatana. 

dgani muSaobs Semdegi principiT: milnamzadis (masris) mimReb RarSi (7) mox-

vedrisTanave mimWeri (9) daeSveba da daikavebs milnamzads. amis Semdeg CairTveba 

pnevmocilindri (10) da gadaaadgilebs Woks (11) samarTulTan (12) erTad marjvnidan 

marcxniv. es samarTuli gaivlis milnamzadSi (glinvis cxrilis Tanaxmad milnamza-

dis Siga diametri ramdenime milimetriT aRemateba samarTulis diametrs) da 

dadgeba glinebis kalibris areSi. friqciuli gorgolaWebi (6) rogorc ki miuax-

lovdeba erTmaneTs, miawodebs milnamzads glinebs. glinebSi moxvedramde milnam-

zadis wina nawili miiRebs ovalur formas (nax. 7, a) maformirebel gorgolaWebSi 

(5) da Seuferxeblad Seva glinebis mrgval kalibrSi (nax. 7, b). 
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nax. 7. MmilnamzadisaTvis ovaluri formis miReba (a) da kalibrSi Sesvla (b) 

 

gaglinvis Semdeg dakalibrebuli gorgolaWebis (3) da rolgangis (13) meSveo-

biT mili gadadis damuSavebis Semdeg etapze. 
 

 

daskvna 

amrigad, vinaidan milnamzadis wina nawilis damuSaveba maformirebel gorgo-

laWebSi avtomatdganis glinebSi wriuli kalibrebis gamoyenebis saSualebas iZleva, 

pirvelive gatarebis Semdeg milis kedeli Tanabari sisqiT gamodis. es SesaZlebels 

xdis glinva erTi gatarebiT ganxorcieldes, riTac sagrZnoblad Semcirdeba glin‐

vis dro da gaizrdeba dganis mwarmoebluroba. 

garda amisa, aRsaniSnavia isic, rom mocemul SemTxvevaSi samarTulis Rero 

gaWimvaze muSaobs, rac gamoricxavs Reros mdgradobis dakargvas da uzrunvelyofs 

dganis muSaobis saimedoobas. 
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METALLURGY 
 
 

ANALYSIS OF CONSTRUCTION SCHEMES OF LONGITUDINAL ROLLING MILLS 
AND THEIR IMPROVEMENT 

S. Mebonia, J. Melkadze, P. Mshvildadze, N. Kenchiashvili  

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

 

Resume. The design schemes of longitudinal pipe rolling mills are considered, their analysis is carried 

out, and their advantages and disadvantages are revealed. A new structural scheme of an automatic tube lon-

gitudinal rolling mill is presented, which makes it possible to carry out the rolling process in one pass, reduce 

rolling time, increase the mill's productivity and operational reliability.  
 

Keywords: automatic mill; longitudinal rolling; productivity.  
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kvebis teqnologia 

 

 

saqarTveloSi Txisa da cxvris yvelis damzadebis zogierTi  

Tavisebureba da mcenareuli danamatebis gamoyeneba 

vasil RliRvაSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia Txisa da cxvris sxvadasxva saxeobis yvelis warmoebis 

teqnologiuri aspeqtebi. aRwerilia rbili yveli, uqerqo yveli, swrafad momwi-

febuli da moumwifedbeli yveli, swrafad momwifebuli 40 % cximis Semcveli yveli, 

aseTive cximianobis mqone moumwifebeli yveli da sxv. amierkavkasiis qveynebs rea-

luri SesaZlebloba aqvs miiRos ekologiurad sufTa da maRalxarisxiani nedle-

uli (rZe) Txisa da cxvris yvelis dasamzadeblad mcire da saSualo warmoebis 

pirobebSi. am qveynebs, maT Soris saqarTvelos, SeuZlia rogorc tradiciuli, ise 

axali (aratradiciuli) konkurentunariani yvelis eqsporti. 

 

sakvanZo sityvebi: mcenareuli danamatebi; teqnologia; yveli; warmoeba. 

 

 

Sesavali  

yvels xangrZlivi da saintereso istoria aqvs. yvelis damzadebis uZvelesi 

istoriuli wyaroebi Sumeruli kulturuli periodiT TariRdeba. Zvelma egvipte-

lebma yvelis damzadeba jer kidev qristeSobamde aTasobiT wliT adre daiwyes, rac 

dasturdeba arqeologiuri gaTxrebis dros mopovebuli mravali aRmoCeniT. Zvel 

aRTqmaSic ki aris naxsenebi cxvrisa da Zroxis rZisagan damzadebuli yveli. Zvel 

saberZneTSi sakmaod maRal doneze iyo yvelis warmoeba. berZnebi yvels RmerTebis 

saCuqrad miiCnevdnen.  

maT sjerodaT, rom raRac saswauli axdenda rZis yvelad gadaqcevas. aristo-

teles Zalian detalurad aqvs aRwerili yvelis damzadebis wesi. literaturaSi 

aRniSnulia, rom homerosis sayvareli yveli Txis rZisgan damzadebuli yveli feta 

iyo. 

romael legionerebTan erTad yvelis damzadebis xelovneba gavrcelda romis 

imperiis gareubanSi. am droisaTvis cnobili iyo gamonaTqvami: ̀  Nulla caena sine caeseum~ 

(e. i. `arc erTi kerZi yvelis gareSe~). Zvel romaelebs, romlebmac icodnen yvelis 

damzadeba, sjerodaT, rom igi aramarto sasargemlo gavlenas axdenda saWmlis mo-

nelebaze, aramed mas iyenebdnen rogorc antidots mowamvlis SemTxvevaSi. 

Tanamedrove yvelis damzadebis procesi, misi struqtura da gemo Zalian Sor-

saa imisagan, rac iyo mravali saukunis winaT. zogierT qveyanaSi yvelis damzadebam 
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xelovnebis dones miaRwia da igi erovnuli siamayis sagani gaxda. yvelis warmoebiT, 

upirveles yovlisa, gamoirCeva Sveicaria, italia, dania, holandia, safrangeTi da, 

ra Tqma unda, saqarTvelo. 

 

 

ZiriTadi nawili 

masala, meTodika. teqnologia. yvelis warmoebis teqnologia ukiduresad rTu-

li bioqimiuri procesia, romelic mikroflorisa da fermentebis gavleniT mimdi-

nareobs. yvelis warmoebis mTeli procesi dayofilia sam etapad: 

 rZis momzadeba SesakveTad; 

 rZis SekveTa da nedli yvelis masis miReba; 

 yvelis damzadeba da yvelis momwifeba. 

bolo periodSi gaizarda interesi rbili yvelis damzadebis axali teqno-

logiisadmi, vinaidan mas aqvs mTeli rigi teqnologiuri da ekonomikuri upira-

tesoba myar da marilwyalSi momwifebul yvelebTan SedarebiT. yvelis warmoebaSi, 

Zroxisa da cxvris rZisagan damzadebuli yvelisagan gansxvavebiT, gansakuTrebuli 

yuradReba eTmoba Txis rZisagan miRebuli yvelis hipoalergiul da biologiur 

Tvisebebs. 

aRsaniSnavia, rom Txis rZes fermentebiT Sededebis ufro dabali unari aqvs, 

rac garkveulwilad aixsneba cilis fraqciuli SedgenilobiT da dabali titrire-

badi mJavianobiT. amitom rbili yvelis teqnologiis SemuSavebisas gamoiyeneba baq-

teriuli kulturebisa da kalciumis qloridis momatebuli dozebi. amis Sedegad 

izrdeba miRebuli nedli masa da Semdgomi damuSavebisas _ misgan Sratis gamodevna. 

gansxvavebuli parametrebis mixedviT yvelis warmoeba sxvadasxva gemosa da kon-

sistenciis yvelis miRebis saSualebas iZleva. 

sagulisxmoa, rom Txis rZiT damzadebul yvels SeuZlia uzrunvelyos rogorc 

bavSvebis, ise mozrdilebis srulfasovani, racionaluri da jansaRi kveba. 

yvelis saxeobebi: 

rbili (maWikis) yveli da misi warmoebis teqnologia. rbili yvelis jgufi 

yvelaze mravalricxovania. masSi Sedis 100-ze meti dasaxelebis yveli. rbili yvelis 

warmoeba gansakuTrebiT gavrcelebulia safrangeTSi, italiaSi, germaniaSi, dasav-

leT evropis sxva qveynebSi, laTinur amerikaSi.  

rbili yvelis warmoeba efuZneba rZemJava procesis intensiuri ganviTarebis 

pirobebis Seqmnas yvelSi maRali tenianobisas (60 % da meti). amisaTvis rZe koagu-

laciamde laqtokokis 1_3 % baqteriul kveTTan erTad inaxeba 1-2оТ mJavianobis 
miRwevamde. Sededebis xangrZlivoba 60_90 wT-ia. miRebul nedl marcvals toveben 

msxvilad. yvelis formirebisaTvis Srati masasTan erTad isxmeba yalibSi, sadac 

mimdinareobs TviTdawnexa 4_8 sT-is ganmavlobaSi 18_20 0C temperaturaze. 

uqerqo yveli, Cveulebriv, maRal, dabal an saSualo temperaturamde meoreuli 

gacxelebiT miRebuli myari an Cedaris tipis yvelia, romelic mzaddeba pasteri-

zebuli rZisagan. yvelis cximianoba Seadgens 45_50 %-s. SemuSavebulia teqnologiebi 

specifikuri uqerqo yvelis warmoebisaTvis, romlis Tavisebureba is aris, rom yve-

lis tenianoba Cveulebrivze 2-3 %-iT dabalia. aseT uqerqo yvels araerTi upirate-

soba aqvs tradiciul yvelebTan SedarebiT. uqerqo mza yveli warmoadgens 50_80 kg 
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da meti masis mqone msxvil bloks, romelsac ar sWirdeba gasufTaveba da moixmareba 

mTlianad. amasTan, warmoebisas yvelis xarisxi ufro stabiluria, xolo konsisten-

cia _ erTgvarovani. 

swrafmwifadi yveli mdnaria da misi mravali saxeoba arsebobs. am tipis yvelis 

dasamzadeblad ufro mosaxerxebeli da efeqturia mwife yvelis nacvlad swraf-

mwifadi yvelis naxevarfabrikatis gamoyeneba.  

daCqarebuli momwifebis an holandiuri tipis moumwifebeli yveli comismag-

vari mkvrivi masaa, romelic Tavsdeba 50_100 kg-ian kasrebSi (tubebSi) an ifuTeba 

polimerul vakuumformebSi. TiTo yvelis masa SefuTulia 20 kg-mde blokebad an 

7_10 kg-iani batonebis saxiT. 

cximiani yvelis masa Cedarizebulia 30_40 % cximis SemcvelobiT. dapresili 

yvelis masa ifuTeba 20 kg-ian vakuumpolimerul blokebad an 7_10 kg-ian batonebad.  

moumwifebeli yveli umarilo holandiuri tipis yvelia 30_40 % cximianobiT, 

romelic ifuTeba 5_6 kg-iani blokebis saxiT. aseTi yvelis damzadebis bioteqno-

logiuri maxasiaTeblebia: rZis maRali simwife; mJavianoba _ 21_23 oT da meti; sa-

Wiroa rZis Sedgenilobis mJava-mariliT koreqcia, rodesac baqteriuli kveTis ma-

Rali doza (2_4) SehyavT pasterizebul rZeSi. rZis Sededeba xorcieldeba 36_38 oC 

temperaturaze 15_25 wT-is ganmavlobaSi. Sesadedeblad gamoiyeneba rZis kveTis fer-

menti Cveulebrivi doziT. miRebuli masa qucmacdeba 4_6 mm-ian nawilebad. masis 

meoreuli gacxeleba-damuSaveba mimdinareobs 48_50 oC temperaturaze 50_60 wT-is 

ganmavlobaSi. amis Semdeg xorcieldeba yvelis masis Cedarizacia, Sratisagan gaTa-

visufleba (30_60 wT). gamoSvebuli Sratis mJavianobaa 40_50 oT. masis daqucmaceba 

xdeba marilebis xsnaris (natriumis qloridi _ 2 %, dinatriumis fosfati _ 3-4 %) 

SereviT. marilebis damatebis Semdeg masis mJavianobaa 5,8 oT. miRebuli masa for-

mirdeba da itkepneba kasrebSi, yuTebSi an Sav polimerul parkebSi (TiToeuli 10-

dan 100 kg-mdea). mwifdeba 15_20 dRis ganmavlobaSi 18_20 oC temperaturaze.  

rZemJava (fermentirebuli rZis) yveli mzaddeba yvela saxeobis rZisagan an maTi 

narevisagan. fermentirebuli rZis yvelis damzadebis teqnologia xaWos damzadebis 

teqnologiis msgavsia. koagulacia tardeba rZemJava streptokokebiT, 30_32 oC tempe-

raturaze kalciumis qloridis damatebiT. baqteriuli kveTis Setanidan 1,5 _ 2 sT-

is Semdeg emateba maWikis fermentis wyalxsnari (1 g 1 t rZeze). koagulaciis xangr-

Zlivobaa 6_9 sT. pirveli 2 sT-is Semdeg masis daleqvis Tavidan asacileblad rZes 

ureven yovel 30 wT-Si. mza masis mJavianobaa 70 _75 oT, koagulaciis xangrmZlivoba 

_ 6_8 sT. 

miRebul masas Wrian da 10_15 wT-s aCereben am mdgomareobaSi. amis Semdeg TviT-

gamowurvisaTvis 1,5_2 sT-iT gadaaqvT sacerSi, sadac yvelis masa 2 sT-is ganmavlo-

baSi iwnexeba 0,1_0,15 megpa wnevis qveS. sawnexi oTaxis temperatura ar unda aRemate-

bodes 8 oC-s.  

waTxis yveli (`kobis yveli~, `Canaxi~ da `TuSuri guda~) mzaddeba sxvadasxva 

pirutyvis pasterizebuli rZisagan nebismieri TanafardobiT. rZis Sededeba da 

koltis damuSaveba brinzis damzadebis teqnologiis msgavsia. yvelaze metad gan-

sxvavebulia `TuSuri gudas~ damzadebis teqnologia. 

TuSuri gudis yveli mzaddeba cxvris rZis, Zroxis rZisa da cxvar-Zroxis rZis 

nazavisagan (50-50 %). namdvili gudis yveli mzaddeba umaRlesi xarisxis cximmou-

xdeli nedli rZisagan. yvelis unikalurobas, pirvel rigSi, maRali xarisxis rZe 
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ganapirobebs. aseT rZes ki iZleva TuSeTis alpur ialaRebze mobalaxe qarTuli 

jiSebi _ TuSuri cxvari da TuSuri Zroxa.  

yvelis momwifeba xdeba cxvris an xbos tyavisagan damzadebul gudaSi, ro-

melsac gaparsuli bewvi gudis Siga mxares aqvs moqceuli. 

arsebobs waTxis yvelis farTo asortimenti. zogierTi maTganis ZiriTadi maC-

veneblebi mocemulia 1-l cxrilSi. 

 

cxrili 1 

kavkasiis regionSi damzadebuli waTxis yvelis ZiriTadi maCveneblebi 

yvelis dasaxeleba Tavis forma Tavis masa, 

kg 

momwifebis vada, 

dRe-Rame 

brinza Zelisebri 1_1.5 20 anN60 

osuri nedli cilindruli 4-7 5_6 

osuri momwifebuli cilindruli 4-7 60 

Canaxi, TuSuri, kobi ori wakveTili konusi 4-6 60 

imeruli momrgvalebulkideebiani, 

dabalcilindruli, 

Zelisebri 

 

1-1.5 

 

3_5 

sulguni brtyeli 0.5-1.5 1_5 

 

marilwyalSi yvelis damzadebis teqnologia erT-erTi yvelaze martivia, rad-

gan damarileba, momwifeba da Senaxva ZiriTadad koncentrirebul xsnarSi xdeba. 

amasTan, maTi movlis xarjebi minimaluria. aRsaniSnavia, rom ramdenime maTgans 

marilwyalSi damarilebis Semdeg kidev amwifeben. 

TuSuri gudis yyvelis gansakuTrebuloba da maRali xarisxi ar aris damoki-

debuli mxolod damzadebis tradiciul teqnologiasa da maRali xarisxis nedle-

ulze, aramed am procesSi gansakuTrebuli adgili ukavia garemo pirobebsa da ge-

ogafiul areals. TuSeTi is adgilia, sadac gudis yvelis damzadebas mravalsau-

kunovani istoria aqvs da gudis yvelis damzadebis gamocdili teqnologiac adgi-

lobrivi mosaxleobis kulturis nawilad da erT-erT mTavar saqmianobadaa qceuli. 

namdvili TuSuri gudis yvelis damzadeba rZis gawurvis etapidanve gansa-

kuTrebulia. rZe ifiltreba specialur sawur badeSi Cafenili sxvadasxva samkur-

nalo balaxeuliT (WinWari, WinWrisdeda, vaciwvera). gawurvis Semdeg rZes ureven 

yvelis Semdedebel kveTs da siTbos SesanarCuneblad rZian WurWels afareben nab-

ads. 1 sT-is Semdeg ukve Sededebul masas xelmeored ureven, daSlian da kidev 

aTbuneben nabdiT naxevari saaTis ganmavlobaSi. amis Semdgom amowuraven WurWelSi 

Camdgar siTxes (Srats), darCenil rbil yvels ki daWrian da Cadeben specialur 

tilos tomaraSi, ris saSualebiTac yveli kargad iwureba da cilindrul formas 

Rebulobs. tiloSi gadaxveul, gamoyvanil yvelis Tavebs deben sayvele ficarze da 

afareben nabads, 2 sT-is Semdeg ki 4-5 Tav yvels aTavseben winaswar gamzadebul 

gudaSi da maT Soris fenebad yrian marils. yvelis guda gadaaqvT sayvele oTaxSi 

da siTbos SesanarCuneblad 2 dRe toveben nabadgadafarebuls. imisaTvis, rom axal 

yvels marili Tanabrad gaujdes, gudas ramdenime dRis ganmavlobaSi dReSi 3-jer 

abruneben da ucvlian formas. yveli gadis gudaSi momwifebis minimum samocdRian 

periods da mxolod amis Semdeg aris mzad sarealizaciod. 
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istoriul-eTnografiuli wyaroebis mixedviT TuSuri gudis yvelis realiza-

cia ara marto amierkavkasiaSi, aramed ruseTis didi qalaqebis bazrebzec xdeboda 

da mTel kavkasiaSi cnobili iyo, rogorc saukeTeso xarisxis yveli. 

aRsaniSnavia, rom TuSuri yveli mzaddeba mxolod TuSeTSi da misi stan-

dartebi SemuSavebuli da daculia saqpatentis mier, registraciis nomriT: 1583/07 

(http.//www.guda.ge/geo/static/82/gudis-kveli). 

megruli sulguni mzaddeba Zroxis, kameCis, Txis rZis an maTi narevisagan. 

dabali cilindruli formis uqerqo yvelis diametri 15_20 sm-ia, simaRle _ 2.5_3.5 

sm, masa _ 0.5_1.5 kg. gamonaklisis saxiT dasaSvebia parametrebidan gadaxra. aqvs am 

tipis yvelisaTvis damaxasiaTebeli sasiamovno suni da gemo. zomierad mariliani, 

mkvrivi, elastikuri fenovani masis feri TeTri an moyviTaloa. ara aqvs nasvretebi 

(dasaSvebia fenebs Soris sicariele). rZe, romliTac mzaddeba `megruli sulguni~, 

unda akmayofilebdes me-2 cxrilSi mocemul moTxovnebs. 

 

cxrili 2 

rZis monacemebi, romlis mixedviTac mzaddeba `megruli sulguni~ 

rZis warmomavloba kuTri masa, kg 

aranakleb 

ucximo mSrali 

nivTierebis 

Semcveloba, % 

aranakleb 

cximianoba, % 

aranakleb 

mJavianoba, oT 

araumetes 

Zroxis 1.027 8.1 3.6 23 

kameCis 1.034 10.5 6.5 25 

Txis 1.030 8.3 3.6 23 

narevi 1.030 9.3 4.2 24 

 

megruli sulgunis warmoebis geografiuli arealia ZiriTadad samegrelos 

regioni (martvilis, senakis abaSis, xobis, zugdidis, walenjixisa da Cxorowyus 

municipalitetebi, foTis administraciuli teritoria), aseve galisa da oCamCiris 

municipalitetebi. 

produqciis damzadebis meTodi: rZis SekveTa xdeba 30_35 OC temperaturaze. 

warmoqmnil delamos Wrian, ganmeorebiT acxeleben 34_37 oC temperaturamde, aci-

leben Sratis 70_80 %-s, yvelis marcvlebs frTxilad aerTgvarovneben da toveben 

mosamwifeblad 140_150 oT mJavianobis miRebamde. momwifebul yvels Wrian Txel fe-

nebad, aTavseben 75_80 oC temperaturamde gacxelebul wyalSi da ureven manam, sanam 

ar miiReben erTgvarovan welvad comisebr masas. es masa amoaqvT siTxidan, Wrian 

garkveuli zomis naWrebad, saguldagulod agundaveben, saWiro formis misaRebad 

aTavseben yalibebSi, agrileben da dayalibebul sulguns awyoben marilwyalSi, 

romlis koncentraciaa 17_19 %, temperatura _ 8_12 0C. yvelis realizacia dasaSvebia 

@24 sT-is Semdeg. 

aRsaniSnavia, rom sasulgune yveli ixarSeba 2-jer, rac ganasxvavebs megrul 

sulguns sxva sulgunebis damzadebis teqnologiisagan, kerZod, yveli gamodis nak-

lebcximiani. damarilebisas marils Rebulobs zomierad, fenovania (furclovani), 

riTac fasdeba misi xarisxi. 

samegreloSi gadazelili yvelisagan dRemde amzadeben dawnul sulguns, ake-

Teben patar-patara frinvelebisa da cxovelebis gamosaxulebebs micvalebulTa su-

lebis mosaxsenieblad. es tradicia samegreloSi uZvelesi droidan modis. 
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aratradiciuli sulguni `qiziyuris~ dasamzadeblad gamoiyeneba Zroxis sepa-

rirebuli rZiT (40 %) Sezavebuli saRi Txis rZe (60 %). SesakveTad momzadebuli 

(Sezavebuli) rZis temperatura unda iyos 37_40 oC. 1.5_2 % maWikis kveTis damatebisas 

rZes ureven. SekveTis procesi grZeldeba 25_30 wT-s. rodesac miRebuli masa miaRwevs 

erTgvarovan, mkvriv konsistencias, mas imave WurWelSi aqucmaceben da gadaaqvT 

mtkice (biazis) tomaraSi, sadac iwureba 30_35 wT-is ganmavlobaSi. Sratisagan Tana-

brad gaTavisuflebis mizniT tomaras 7-8-jer SeanjRreven, ucvlian gverds da wnexen 

tomaris Tavisufali gverdis dagrexiT. amis Semdeg tomaraSi arsebuli masa gada-

aqvT yalibSi, sadac mwifdeba 12_18 oC temperaturaze 6_8 sT-is ganmavlobaSi da 

miiReba pirveladi “Wyinti” yveli, romelic Txlad unda daiWras da CaixarSos 90_95 
oC tempereturis mqone sufTa wyalSi. wyliani WurWeli unda idges cecxlze sawyisi 

temperaturis SesanarCuneblad. aseT temperaturaze CaxarSuli yvelis masa 3_6 wT-

Si unda gadaizilos erTgvarovan Tavisuflad welvadi konsistenciis masad da 

maqsimalurad gamoidevnos masSi arsebuli Srati. momzadebuli sasulgune masa 

ideba yalibSi naWdevebis mxridan da mwifdeba 14_18 oC temperaturaze 6_8 sT-is 

ganmavlobaSi. yalibidan amoRebis Semdeg yvelis momwifeba grZeldeba 20_22 %-ian 

NaCl-is xsnarSi 20_25 oC temperaturaze. 14_16 sT-is Semdeg marilwyalSi momwife-

buli sulguni `qiziyuri~ mzadaa realizaciisaTvis. xangrZlivi Senaxvis mizniT igi 

SeiZleba Seibolos an moTavsdes 20 %-ian NaCl-is xsnarSi. orive SemTxvevaSi yveli 

xmarebisas unda gadairecxos 15_20 oC temperaturis mqone sufTa wyliT. 

aratradiciuli sulguni `RliRva~ mzaddeba Zroxis separirebuli da cxvris 

saRi rZisagan (nazavis Sefardeba _ 50-50 %). nazavi rZe unds SeTbes 32_35 oC temper-

aturamde. SeTbobisas saWiroa rZis 2-3-jer moreva. sasurveli temperaturis miRe-

bisas rZis SekveTa xdeba maWikis kveTiT. SekveTili masis amoyvana da dawnexa iseve 

mimdinareobs, rogorc sulguni `qiziyuris~ damzadebisas. aseTi wesiT miRebuli 

masa ideba yalibSi, sadac mwifdeba 8_10 sT-is ganmavlobaSi aranakleb 15 oC haeris 

temperaturaze. ase miiReba Wyinti yveli, romelic iWreba Txel naWrebad da ixarSeba 

80_85 oC temperaturis mqone sufTa wyalSi. wyliani WurWeli unda idges cecxlze 

(temperaturis SenarCunebisaTvis). wyali odnav unda faravdes sasulgune masas, ro-

melic unda gadaizilos 5_10 wT-is ganmavlobaSi Tanabari, erTgvarovani, Tavisu-

flad welvadi masis miRebamde. wylidan amoRebis Semdeg miRebuli masa unda gada-

izilos tradiciuli sulgunis damzadebis teqnologiis Sesabamisad. amgvarad 

Semzadebuli sasulgune masa ideba yalibSi jer napralebiT qvemoT da Semdeg unda 

amotrialdes. yvelis momwifdeba mimdinareobs 10_12 sT-is ganmavlobaSi 14_18 oC 

temperaturis pirobebSi.  

zemoT ganxiluli saxeobebis garda, samegrelos regionSi tradiciulad nedli 

sasulgune masis safuZvelze mzaddeba yvelis msgavsi produqti, romlis warmoe-

bisTvisac gamoiyeneba sxvadasxva aromatuli da samkurnalo mcenareebi. magaliTad, 

aromatiani yvelis miRebis mizniT yvelian dergebSi deben tarxunis an pitnis konebs. 

guriaSi ki yvelis afuebisaTvis zamTrobiT dergSi dolbandSi gamokrul xorbals 

aTavseben. 

gebJalia megruli kerZia da rZeSi Cadebuls niSnavs. sagulisxmoa is faqti, 

rom sityva rZe da mze megrulad erTnairad gamoiTqmis. SeiZleba vivaraudoT, rom 

am kerZs sakraluri daniSnuleba hqonda da ritualur sufraze gamoiyeneboda. geb-
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Jalias tradiciulad mrgvali forma aqvs da mzes ganasaxierebs, Tumca sxva formi-

Tac amzadeben. mis dasamzadeblad gamoiyeneba 500 g sasulgune yveli an axali amo-

yvanili umarilo sulguni, 1 l rZe, 1 kona (saSualo zomis) pitna, cota (mwikvi) 

qondari, wiwaka da marili gemovnebiT. 

kargad danayil pitnas, wiwakasa da marils ureven qondars. miiReba kremisebri 

masa. farTopirian qvabSi aTboben rZes (ar unda aduRdes) da masSi awyoben 0.5 sisqis 

fenebad daWril yvels ise, rom ar gaiSalos. 3_5 wT-is dyovnebis Semdeg kovziT 

mosinjaven: Tu yveli gaiwela, amoiReben liTonis langarze da xeliT odnav gada-

zilaven, raTa erTgvarovani, mkvrivi masa miiRon; abrtyeleben 0.5 sm sisqeze da 

usvamen winaswar momzadebul SigTavss, Semdeg yvela fenas gadakecaven sigrZeze da, 

roca Segrildeba, Wrian samkuTxedebad. wvens, romelsac yvelis masa gauSvebs 

gabrtyelebisas, agroveben jamSi. amis Semdeg qvabSi darCenil rZes Zalian dabal 

cecxlze aduReben 1/3-iT Semcirebamde da umateben jamSi mogrovil siTxes. daWril 

gebJalias awyoben WurWelSi da asxamen momzadebul wvens. gebJalia mirTmevamde 

kargad unda gacivdes. momJavo gemos moyvarulebs SeuZliaT gebJaliis wvens dau-

maton mawoni, gaTqvefili naduRi an am wvenis nacvlad gamoiyenon maRalprocentiani 

naRebi. wvenSi SesaZlebelia gulsarTis saneleblebis damatebac. 

 fuCxolia tradiciuli megruli kerZia. mis dasamzadeblad gamoiyeneba Sem-

degi ingredientebi: 500 g RerRili, 100 g simindis fqvili, 500 g sulguni, 200 g 

Sebolili sulguni, 150 g sulgunis Cxirebi, 350 g naduRi, 100 g pitna, 50 g qinZi, 150 

g nigozi, 10 g xmeli qinZi, 10 g ucxo suneli, 10 g yviTeli yvavili, 5 g Zira, 4 kbili 

niori, 50 g wiTeli aJika, 5 g daRerRili wiwaka, 300 g Warxali, 300 g stafilo, 30 

g vardisferi marili. 

Tavdapirvelad mzaddeba Romi: garecxil RerRils yrian did qvabSi da asxamen 

imden wyals, rom qvabi naxevramde aivsos. aduRebuisas wylis zedapirze moqceuli 

RerRili unda moSordes (moiqafos) da ixarSos sqeli fafis miRebamde. Semdeg unda 

daematos simindis fqvili da gagrZeldes xarSva RerRilis darbilebamde. 

momdevno safexurze naduRSi ureven pitnis foTlebs, qinZs, gaxexil Sebolil 

sulguns da yofen burTulebad. sulgunis Cxirebs ureven ajikas. sunelebTan da 

niorTan erTad dablederebul nigozs asxamen mcire raodenobis mduRare wyals 

imisaTvis, rom nigozma miiRos TeTri feri. miRebul sqel masas amateben marils 

gemovnebiT da gaxexil stafilos. moxarSul gaxexil Warxals ki amateben pitnas. 

amis Semdeg sulguns Wrian naWrebad da yrian cxel wyalSi. darbilebuli yvelis 

erT nawils ureven Sezavebul stafilos, xolo meore nawils _ Sezavebul Warxals. 

orive masas axveven erTmaneTSi da Wrian 2 sm-is sisqeze. 

 

 

daskvna 

yovelive zemoaRniSnulidan gamomdinare, SesaZlebelia msjeloba tradiciuli 

da aratradiciuli maRalxarisxiani yvelis warmoebis SesaZleblobaze rogorc 

saqarTveloSi, ise mTlianad amierkavkasiis regionSi. Tanamedrove bazris saWiro-

ebis, Txisa da cxvris yvelis warmoebis mowinave msoflio gamocdilebis gaanali-

zebiT da maTi SedarebiT kavkasiaSi miRebul tradicul teqnologiebTan, SeiZleba 

Semdegi daskvnebis gakeTeba: 
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 zafxulis (alpuri) da zamTris (dablob) saZovrebis geoklimaturi pirobebis 

gaTvaliswinebiT saqarTvelos aqvs realuri SesaZlebloba miiRos ekolo-

giurad sufTa da maRali xarisxis nedleuli (rZe) Txisa da cxvris yvelis 

warmoebisaTvis; 

 Tanamedrove teqnologiebis gamoyenebiT Txisa da cxvris yvelis mcire da 

saSualo warmoebis pirobebSi SesaZlebelia rogorc tradiciuli, ise axali 

(aratradiciuli) maRalkonkurentunariani yvelis warmoeba eqsportisaTvis, rac 

stimuls miscems maT Seqmnasa da warmoebas; 

 Zalian perspeqtiuli iqneba Txisa da cxvris yvelis marketingis reklamirebisa 

da gayidvis erTiani qselis organizeba da erTiani savaWro brendis Seqmna ro‐

gorc saqarTveloSi, aseve mTel amierkavkasiaSi. 
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FOOD TECNOLOGY 
 
 

SOME PECULIARITIES OF MAKING GOAT AND SHEEP CHEESES IN GEORGIA 
AND THE USE OF HERBAL SUPLEMENTS 

V. Ghlighvashvili  

(Georgian Technical University) 

 

Resume. The technological aspects for producing different types of goat and sheep cheese is discussed. 

Soft cheese, crustless cheese, quick-ripening cheese, Dutch-type acceleratedly ripened and unripe cheese, fast-

ripened 40 % fat cheese, unriped cheese and etc. is described. The features of goat and sheep cheeses are 

compared with existing traditional technologies in the Caucasus. The authors conclude that the Transcaucasian 

states have a real opportunity to obtain environmentally friendly and high quality raw materials (milk) for the 

production of goat and sheep cheese in small and medium production conditions. These countries, as well as 

Georgia, can export both traditional and new (non-traditional) highly competitive cheeses, which gives impetus 

to their creation and production.  
 

Keywords: cheese; herbal supprements; production; technology.  
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kvebis teqnologia 

 

 

aratradiciuli sakvebi danamati 

gulnaz kaiSauri, nanuli xosroSvili 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri, saqarTvelos 

teqnikuri universitetis samrewvelo bioekoteqnologiis s/s centri) 

 

 

reziume: Pganxilulia yurZnis gadamuSavebis narCenis, kerZod wipwis qimiuri 

Sedgeniloba da antioqsidanturi aqtiuroba. mocemulia misi sasargeblo da samkur-

nalo Tvisebebi. 

Catarebuli kvlevebis analizis safuZvelze dadgenilia, rom wipwa warmoad‐

gens saukeTeso nedleuls maRali antioqsidanturi moqmedebis preparatebisa da 

sakvebi produqtebis (danamatebis) dasamzadeblad. 

 

sakvanZo sityvebi: antioqsidanturi aqtiuroba; sakvebi danamati; qimiuri Sedge-

niloba; yurZnis gadamuSavebis narCenebi; yurZnis wipwa. 

 

 

Sesavali  

kveba adamianis cxovrebaSi mniSvnelovan faqtors warmoadgens. sakvebTan erTad 

organizmi Rebulobs yvela aucilebel nivTierebas, romelic TavianT Tvisebebsa da 

Sedgenilobaze damokidebulebis mixedviT adamianis janmrTelobaze sxvadasxva-

gvarad aisaxeba. bolo wlebSi bevr qveyanaSi SeiniSneba jansaRi kvebisagan gadaxveva 

racionSi biologiurad aqtiuri nivTierebebis wilis Semcirebis gamo. 

 

 

ZiriTadi nawili 

kvebis produqtebis gasamdidreblad sul ufro farTod gamoiyeneba mcenare‐

uli danamatebi, romlebic Seicavs garkveuli raodenobis antioqsidanturi moq-

medebis biologiurad aqtiur nivTierebebs. es nivTierebebi anelebs an Tavidan gva-

Sorebs organuli naerTebis daJangvas da amiT organizms icavs Tavisufali radi‐

kalebis negatiuri zemoqmedebisagan, mastimulireblad moqmedebs askorbinis mJavaze 

da maTi erToblioba aZlierebs profilaqtikur efeqts, xels uSlis aTero-

sklerozis, gulsisxlZarRvTa daavadebebis ganviTarebas da sxv. [1, 2]. 

am nivTierebebs miekuTvneba fenolebi. dadgenilia, rom yurZnis wipwaSi feno-

luri naerTebi 60_70 %-mdea. isini aqveiTeben im fermentebis aqtiurobas, romlebic 

monawileobs Tavisufali radikalebis warmoqmnaSi. 
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bunebrivi fenoluri naerTebis sakmaod mravalricxovani klasia flavonoidebi. 

maTTvis damaxasiaTebelia struqturuli mravalferovneba, maRali da yovelmxrivi 

aqtiuroba da dabali toqsikuroba [3]. 

flavonoidebis perspeqtiul da xelmisawvdom wyaros warmoadgens yurZeni da 

misi gadamuSavebis Sedegad miRebuli produqtebi. wipwisa da kanis bioflavonoidebi 

da maT Soris resveratroli Zlieri antioqsidanturi aqtiurobiT gamoirCeva da 

daaxloebiT 50-jer aWarbebs antioqsidant E vitamins da daaxloebiT 20-jer _ C 

vitamins [4]. wipwis biofrlavonoidebi avsebs Е, А da С vitaminebis antioqsidantur 
moqmedebas. mecnierulad dasabuTebulia, rom yurZnis wipwis preparatebis regu‐

larulad gamoyeneba amcirebs tvinis ujredebis sikvdils (alchaimeris daavadebis 

dros), zrdis imunitets, amaRlebs cxovrebis tonuss [5, 6]. 

yurZeni saSualod Sedgeba: 6,5 _ 10,5 % kanis, 87_91 % rbilobisa da 2_5 % 

wipwisagan; yurZnis Rvinod gadamuSavebis Semdeg miiReba narCenebi (20 %), romlebSic 

1_7 % klerti, 3_4 % wipwa, 10_14 % nawnexi da 2,5_6 % safuvris leqia [7]. 

 

 

 

 yurZnis wipwa 

 

yurZnis wipwa Seicavs 6_7 % wyals, 5_7 % mTrimlav nivTierebas, 35_45 % poli-

saqaridebs, 11_16 % cxims, 10_14 % cilas (N X 6,25), 1,5_3,5 % nacars, makro- da 

mikroelementebs, vitaminebs, naturalur qlorofils, antioqsidantebs (proceani-

dinebs), 58_78 % linolis, 12_28 % oleinis, 5_10 % palmitinis, 3_6 % stearinis, 1 

% araqinis mJavebsa da sxv. [8]. 

aRsaniSnavia, rom yurZnis TeTr jiSebTan SedarebiT wiTeli jiSebi ufro meti 

raodenobiT Seicavs iseT nivTierebebs, rogoricaa kofeini, Teobromini da mTrim-

lavi nivTierebebi (tanini). samagierod yurZnis TeTri jiSis wipwis lipidebSi 

yurZnis wiTeli jiSis wipwis lipidebTan SedarebiT bevrad ufro maRalia ujeri 

mJavebis jamuri raodenoba [9]. 

wipwis antioqsidantur Tvisebebs ukavSireben taninebis didi raodenobiT Sem-

cvelobas [10]. wipwaSi jamuri kateqinebis Semcvelobaa 26,41 mg/g mSral masaze gada‐

angariSebiT, maT Soris 9,27 (-) epikateqinia, 16,47 (+) _ kateqini, 0,67 (-) _ epikateqin-

galati [11]. 

100 g yurZnis wipwaSi vitaminebi rekomendebul dRiur normaze naklebi raode‐

nobiTaa, Tumca sakvebSi misi regularuli moxmarebis Sedegi sakmaod SesamCnevia. 
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vitaminTagan wipwaSi ufro metia С vitamini (10,8 mg/100g) da В jgufis (6,9 mg/100g) 

vitaminebi [5]. 

vitaminebis msgavsad wipwa Seicavs umniSvnelo raodenobis mineralur nivTi-

erebebs. dReSi misi 100 g raodenobiT moxmareba 13 %-iT uzrunvelyofs adamianis 

organizmis moTxovnilebas spilenZze, 8 %-iT _ kaliumze da 4 %-iT _ manganumze [5]. 

yurZnis wipwaSi 20 % cximzeTia, romelic Seicavs: naxevrad ujer mJavebs, 

tokoferolebs, sterolebs, fitoestrogenebs, oqsikumarinebsa da sxv., Seicavs ag-

reTve β-karotins, C da E vitaminebs, folis mJavas, makro- (K, Ca, Fe , P) da mikro-

elementebs (Al. B, Zn, Mn da sxv.) da sxva naerTebs [5]. 

wipwis najeri cximmJavebi organizms wmends toqsinebisagan, xolo omega-6 da 

omega-9 _ wlebis ganmavlobaSi dagrovili radionuklidebisa da mZime liTonebis 

marilebisagan [6]. 

wipwaSi arsebuli proanTocianidebi antikancerogenul zemoqmedebas axdens 

sarZeve jirkvlis [12], nawlavebis [13], piris Rrusa [14] da Sardis buStis [15] kibos 

dros. icavs nervuli qsovilis ujredebs dazianebisagan vercxliswylis meTilis 

zemoqmedebisas [16], kans ki – ultraiisferi sxivebiT dasxivebiT gamowveuli imuno-

supresiisagan da kanis kibosagan [17], aseve Tirkmlis qsovils preparat deoqsi-

kortikosteronacetatiT dazianebisagan [18]. 

wipwis oligomeruli proanTocianidebi organizmze axdens gamoxatul antioq-

sidantur, anTebis sawinaaRmdego, antiangiogenur zemoqmedebas [19]. es Tvisebebi 

wiTeli yurZnis wipwaSi ufro metad vlindeba, vidre TeTri yurZnis wipwaSi [20]. 

yurZnis wipwis eqstraqti Zlieri antioqsidantia, igi Seicavs 95 %Hprociani-

debs. misi miReba dazianebisagan icavs Tirkmelebs [21], anadgurebs filtvebis 

wvrilujredovani kibos ujredebs [22]. 

wipwis spirtwyalxsnarian eqstraqtebs iyeneben iseTi samkurnalo preparatebis 

dasamzadeblad, rogoricaa `greif sidi~ (Nature’s Plus, aSS), `piknogenoli~ (Irwin 

Naturals, aSS), `endoteloni~ (Sanofi, safrangeTi) da sxv. garda amisa, mas iyeneben 

sakvebdanamatebis (`grapesidi~, `nestarini~ da sxv.) saxiTac [23]. 

aranaklebi sasargeblo Tvisebebi aqvs wipwis zeTs. igi saukeTeso saSualebaa 

anTebis sawinaaRmdegod da Wrilobis Sesaxorceblad [24]. amasTan, mas SeuZlia 

organizmze moaxdinos hipoqolesterinuli, kardioproteqtoruli, hemoprevenciuli 

[25], antiTrombozuli [26] zemoqmedeba. 

antioqsidanturi Tvisebebis gamo yurZnis wipwa perspeqtiulia kvebis mrewve-

lobaSi gamosayenebladac. misgan amzadeben: fqvils, eqstraqtebs (gamoiyeneba wvene-

bis, gamagrilebeli ualkoholo da alkoholiani sasmelebis Sesaqmnelad), fqvi-

lovan nawarms (sakonditro mrewvelobaSi). kvebis mrewvelobaSi wipwis zeTs iye-

neben: maionezSi, cxobisas, salaTebze mosasxmelad; wipwisagan Rebuloben eno-

taninsac. 

aseTi dadebiTi Tvisebebis miuxedavad, yurZnis wipwas ukuCvenebac aqvs kuW-

nawlaviT daavadebulTaTvis. man SeiZleba gamoiwvios alergia da didi raodenobiT 

moxmarebam _ brmanawlavis provocireba. 
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daskvna 

Catarebuli kvlevebis analizis safuZvelze SesaZlebelia iTqvas, rom wipwa 

warmoadgens saukeTeso ekologiurad sufTa nedleuls maRali antioqsidanturi 

moqmedebis preparatebisa da sakvebi produqtebis (danamatebis) dasamzadeblad. 
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FOOD TECHNOLOGY 
 
 

NON-TRADITITIONAL FOOD SUPLEMENT 

G. Kaishauri, N. Khosroshvili  

(Biotechnological Center of Georgian Technical University, Industrial Bioecotechnology Centre of Georgian 
Technical University) 

 

Resume. The article summarizes the findings made on the analysis of the chemical composition and 

anti-oxidant activity of the grape seeds as a residue of the grape processing; underlining its good effects for 

human health. 

Based on the analysis of the research it was concluded that grape seed is the best raw material for pro-

ducing medical and food products (supplements) having high antioxidant effect.  
 

Keywords: antioxidant activity; chemical composition; food additive, grape seeds; residue from grape 

processing.  
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samSeneblo meqanika 

 

 

marTkuTxa wiboebis mqone sivrciTi konstruqciebis gaangariSeba 

optimizaciis meTodebiT 

vasil beruaSvili 

(saqarTvelos teqnikuri universiteti, quTaisis saerTaSoriso unoversiteti) 

 

 

reziume: Txelkedliani sivrciTi konstruqciebi (filebisa da garsebis saxiT) 

farTod gamoiyeneba mSeneblobaSi. Txelkedliani sivrciTi gadaxurvebi gankuTvni-

lia ZiriTadad angarebisTvis, sportuli darbazebisTvis, gadaxuruli 

farTomasStabiani sivrceebisTvis, sagamofeno pavilionebisTvis, sadgurebisTvis, 

sawarmoebisTvis, samrewvelo Senobebisa da sxva msgavsi nagebobebisTvis. 

Txelkedliani marTkuTxa wiboebis mqone konstruqciebi xSirad iseT datvirTvebs 

ganicdis, romlis drosac gadaadgilebebi sisqis araTanazomadi aRmoCndeba da 

gaangariSebis wrfivi Teoria veRar daakmayofilebs konstruqciebis mimarT 

wayenebul moTxovnebs. mrewvelobis da mSeneblobis Semdgomi ganviTareba ki dRis 

wesrigSi ayenebs iseTi konstruqciebis Seqmnis saWiroebas, romelTa miReba 

SesaZlebelia filebisa da garsebis calkeuli panelebis erTmaneTTan saxsrulad 

an xistad garkveuli kuTxiT SeerTebis gziT. 
 

sakvanZo sityvebi: gaangariSeba; gadaxurvebi; Txelkedliani sivrciTi konstru‐

qciebi; optimizacia. 

 

 

Sesavali  

 dRes mSeneblobaSi warmatebiT gamoiyeneba Txelkedliani sivrciTi konstruq-

ciebi filebisa da garsebis saxiT (nax. 1). 

 

nax. 1. Txelkedliani sivrciTi konstruqceibiT miRebuli gadaxurvis tipebi 

                                                 
 Kkvleva (PHDF-21-3812) ganxorcielda SoTa rusTavelis saqarTvelos erovnuli samecniero 
fondis mxardaWeriT 
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sivrciTi gadaxurvebi iseT sistemebs miekuTvneba, romlebic Sedgeba Txelked-

liani garsebis an Txelkedliani firfitebisgan (nax. 2). es elementebi erTmaneTTan 

dakavSirebulia da muSaobs, rogorc erTi mTliani struqtrura. Txelkedliani 

sivrciTi konstruqciebiT damzadebuli gadaxurvebiMmTeli rigi upiratesobebiT 

sargeblobs sxva konstruqciebTan SedarebiT. teqnikuri literaturis Seswavlis 

safuZvelze cxadi gaxda, rom aRniSnuli tipis kontruqcebis gamoyeneba ekonomiku-

rad bevrad ufro xelsayrelia, vidre sxva tipis konstruqciebisa.  

 
nax. 2 Txelkedliani sivrciTi gadaxurvis struqturis modeli 

 

Txelkedliani sivrciTi gadaxurvebi gamoiyeneba ZiriTadad angarebis, sportu-

li darbazebis, farTomasStabiani sivrceebis, sagamofeno pavilionebis, sadgurebis, 

sawarmoebis, samrewvelo Senobebisa da sxva msgavsi nagebobebis gadasaxurad, sadac 

Sualeduri svetebis dayeneba arasasurveli an miuRebelia. 

samSeneblo praqtikaSi aseve gamoiyeneba sxva saxis Txelkedliani sivrciTi 

konstruqciebic, romelTa arCeva damokidebulia struqturis daniSnulebaze, mis 

arqiteqturul ganlagebaze, zomebsa da mSeneblobis meTodebze. 

sivrciTi safris Semadgeneli komponentebia: 

 oTxmxrivi sivrciTi sayrdeni konturis sworxazovani elementebiT; 

 moqnili Zafebi, romlebic orientirebulia sayrdeni konturis erT-erTi diago-

nalis paralelurad da masze damagrebulia boloebiT;  

 marTkuTxa sartylebi, romlebic orientirebulia ori mopirdapire konturis 

elementis paralelurad da damagrebulia maT boloebze arsebul or ZiriTad 

elementze;  

 Txeli furclovani firfitebi da garsebi sivrciTi safris saxeebiT (gumbaTebi, 

cilindruli garsebi, dakecili konstruqciebi, ormagi simrudis saxuravebi 

kompozituri garsebiT da Sekiduli saxuravebi).  

Txelkedliani sivrciTi konstruqciebiT gadaxurvis tipis arCeva damokidebu-

lia Senobis daniSnulebaze, mis zomaze, mSeneblobis meTodebsa da mTel rig sxva 

faqtorebze. 

 

 

ZiriTadi nawili 

Txelkedliani wyvetilparametrebiani marTkuTxa wiboebis mqone sivrciTi 

konstruqciebis efeqtianoba dakavSirebulia axali saangariSo sqemebisa da gamoT-

vlebis meTodebis daxvewasTan. cnobilia, rom yoveli konstruqciis gamokvleva 
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emyareba garkveul gamartivebeba-optimizacias, romlebic exeba rogorc gadaadgile-

bebis, aseve deformaciis CaRunvis sidideebs, maT Soris damokidebulebas, Zabvebis 

ganawilebis kanons, sixistes, datvirTvis moqmedebasa da sxv. konstruqciis muSaobis 

realuri pirobebis gaTvaliswineba moiTxovs aRniSnuli gamartivebebis kritikul 

Sefasebas da yovel konkretul SemTxvevaSi, Tu es aucilebelia, maT srulyofas. 

Txelkedliani marTkuTxa wiboebis mqone konstruqciebi xSirad ganicdis iseT 

datvirTvebs, rodesac gadaadgilebebi sisqis araTanazomadi aRmoCndeba da gaanga-

riSebis wrfivi Teoria veRar akmayofilebs nagebobebebis mimarT wayenebul moT-

xovnebs. mrewvelobisa da mSeneblobis Semdgom ganviTarebas sWirdeba axali kons-

truqciebis Seqmna, romelTa miReba SesaZlebelia filebisa da garsebis calkeuli 

panelebis garkveuli kuTxiT erTmaneTTan saxsrulad an xistad SeerTebis gziT. 

aseT konstruqciaSi xdeba Sua zedapiris gardatexa. calkeuli panelebis mdovred 

da saxsrulad SeerTebis SemTxvevaSi gardatexa fiqsirdeba deformaciis procesSi, 

xolo kuTxiT SeerTebisas _ deformaciamdec. aseTi konstruqciebi wyvilparamet-

rebians ganekuTvneba da maTi gaangariSeba wyvetili funqciebis gamoyenebiTaa SesaZ-

lebeli.  

konstruqciis mimarT wayenebuli saeqspluatacio moTxovnebi xSirad Camoyali-

bebulia sixistisa da simtkicis garkveuli pirobebis saxiT, rac imas niSnavs, rom 

konstruqciis zomebi (umeteswilad igulisxmeba sisqe) unda uzrunvelyofdes maqsi-

maluri Zabvis CaRunvis dasaSveb mniSvnelobas. Cveulebriv, Tu gaangariSeba Semowme-

biTi xasiaTisaa da saWiroebs algoriTmis damuSavebas, romelic uzrunvelyofs 

aRniSnuli moTxovnebis dakmayofilebas, SeiZleba CaiTvalos marTebulad. zemoaR-

niSnulidan gamomdinare, samSeneblo meqanikis aqtualuri problemaa garsuli kons-

truqciebis gaangariSeba optimizaciis meTodiT.  

garsebis optimaluri daproeqteba optimizaciis rTul amocanas warmoadgens. 

samecniero samuSaoebSi, romlebic optimaluri daproeqtebis mxolod mcire nawilს 

exeba, ganxilulia garsebisa da miT umetes wyvetilparametrebiani marTkuTxa wibo-

ebis mqone sivrciTi konstruqciebis optimizacia.  

praqtikulad garsuli konstruqciebis daproeqtebaSi didi mniSvneloba aqvs 

araformalur sinTezs, romelic efuZneba pirdapiri amocanebis siRrmiseul kvlevas. 

aRniSnuli TvalsazrisiT, optimaluria garsebis axali saxis Wrilebis gan-

xilva, romlebic Seicavs rogorc nawilobriv SemTxvevebs, ise kanonikur garsebs. 

Wrilebiani garsebis pirdapiri angariSi saSualebas iZleva srulad iqnes gamokvle-

uli formis zemoqmedeba mis daZabul-deformirebul mdgomareobaze, ris safu-

Zvelzec SesaZlebelia garsis optimaluri formis miReba. 

amocana Sedgenil iqna Wrilebiani garsebis optimaluri daproeqtebisaTvis: 

vTqvaT: i ; ݅ = 1, ݊ aris SezRuduli qvejgufebis garkveuli nakrebi 
2E

sibrtyeze, romelsac miekuTvneba orTogonaluri mrudxazovani koordinatebi ( 1i , 

2i ).  

ganvixiloT mravalfeniani garsi, O iO : 
1

n

i
i

O O


U , romlis zedapiria i  gamo-

saxuli i -is saxiT [1, 2]. i iO   garsis sisqe warmodgenilia 1( ,i ih   2 )i funqciebiT. 

amgvarad iqna arCeuli timoSenkos bzaris tipis maTematikuri modeli, romelic 

aRwers garsis daZabul-deformirebul mdgomareobas. 
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movniSnoT garsis sasazRvro nawilebi, romlebzec modebulia kide-Zalebi da 

gadaadgilebebi ( )
1
i , ( )

2
i , xolo wyvili gadakveTis wrfe Sedgenilia ( )

3
i  garsebi-

sTvis. myari garsebis amoxsnis gantolebaTa sistemas Semdegi saxe eqneba:  

 ( )
1

iC  0ip  , 1 2,i i   , 1,i n ;  (1)  

 
( ) ( ) ( )i i iC  U ;  (2) 

 ( ) ( ) ( )i i iB  ;  (3) 

 
( ) ( ) 0

1
i i

iG   , 
( )

1 2 1, i
i i   ; 

( ) ( ) 0
2
i i

iG U U , 
( )

1 2 2, i
i i   ;  (4)  

 
( ) ( ) ( ) ( )
3 3

i i i iG GU U , ( ) (i) ( ) ( )
4 4
i i iG G  , 

( )
1 2 3, k
k k    .  (5)  

( )
1

iC , ( )iC  matricula diferencialuri opertatoriebia;  

( )iB  _ simtkicis mudmivebis matrica;  

( )

1

iG , _ sasazRvro momentebis Zalvebis 
0
i  gadaadgilebebis 

0
iU  matrica;  

( )
3

kG . ( )
4

kG , ,k i j  _ momentebis Zalvebis gadasvlis matricebi;  

ip  _ datvirTva  Sedgenil garsze.  

warmovidginoT simtkicis mudmivebis matrica B  yvela qvejgufis i , 1,i n  

saxiT: 

  
3

( ) ( )

1

i i
k

k

B B


  ; 

( )
1

( )
1

0 0

0 0 0

0 0 0

i

i

b

B 

 
 
 
  

, 
( ) ( )
2 2

0 0 0

0 0

0 0 0

i iB b
 
 
 
  

. 

  
( )

3

( )
3

0 0 0

0 0 0

0 0

i

i

B

b


 
 
 
  

, ( )
1 21

i i i

i

E h
b

v




1 0

1 0

1
0 0

2

i

i

i

v

v

v

 
 
 
 
 
  

, 

  ( )
2

ib 
1 0

0 1
i i ik G h   

  
 , 

3
( ) 3

3 212(1
i i

i

E h
b

v




1 0

1 0

0 0 1

i

i

i

v

v

v

 
 
 
  

 ,  (6)  

sadac iE  aris iungis moduli;  

iv  _ puansonis koeficienti;  

iG _ Zvris moduli;  

ik _ Zvris koeficienti. 

Zalva-momentebis velidan (i)  (1_5) gamomdinare, daZabuloba  σ̄(±) = ൣσ̄ଵଵ± , σ̄ଶଶ± , σ̄ଵଶ± , σ̄ଵଷ± , σ̄ଶଷ± ൧ .  
  1

11 1

1 6

i i

M
T

h h
   

 
 
 

, 2
22 2

1 6

i i

M
T

h h
   

 
 
 

, 2
12

1 6

i i

M
S

h h
   

 
 
 

, 1
13

i i

Q

h k
  


, 2

23

i i

Q

h k
  


.  (7)  

mmarTveli funqciis saxiT aviRoT garsis sisqe: 
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   1 11 21 1 2( , ), , ( , )n n nh h h    K , 

Zebnis are: 

   1 2: ( , )i i iD h h    1 2( , )i i ih   1 2( , )i n ih   , 1,i n .  (8)  

  

gamovsaxoT *
1N , *

2N , 
*
3N  qvejgufebis ricxvis nakrebi i -iT, romelSic gaTva-

liswinebulia masis, sixistis, simtkicisa da Zalis maxasiaTeblebi. i  qvejgu-

febisTvis *
2i N , 

*
3N  SemovitanoT gadaadgilebebisa da daZabulobis skalaruli 

funqciebi _ iJ ( )( )iU  g୧(σ±(αଵ୧, αଶ୧)).  
optimizaciis kriteriums da Semdeg funqcialurobas D  areSi warmoadgens: 

1. masalis moculoba da konstruqciis masa:  

  
*
1

1 1( ) ( )i i

i N

J h J h


   ;  (9)  

2. gadaadgilebis funqcionali: 

  
*
2

( )
2 ( ) max max ( )

i

i
i

i N

J h f


 U ;  (10)  

3. daZabulobis funqcionali: 

  
*
3

3 ( ) max max ( )
i

i
i N

J h g  


 ;  (11) 

 

aRniSnuli SezRudvebis gaTvaliswinebiT garsis parametrebze: 

  1
11 0

1

( )
1 0

J h

J
    ;  (12) 

  2 0
2

( )
1 0i

i

i

J h

J
    , *

2i N ;  (13) 

  1
3 0

3

( )
1 0i

i

g h

J
    , 

*
3i N ,  (14) 

sadac 0
1I , 

0
2iI , 

0
3iI  maTi dasaSvebi mniSvnelobebia. optimizaciis problema Cans kon‐

trolis funqciis ganmartebaSi *h  minimaluri funqcionalis pirobidan:  

  0 ( ) ( )kJ h J h , {1, 2,3}k  .  (15)  

SezRudvebisas: 

  0ji  , {1, 2,3}j , j k , 
* ,    2,3

1,       1.

jN j
i

j










  (16) 

pirobiTi optimizaciis problemasTan erTad (15, 16) ganvixiloT Sebrunebuli 

amocanebi. sisqis h  cvalebadobis iseTi kanonis gansazRvrisas, rodesac kmayo‐

fildeba (16), xolo obieqturi funqcia (15) ar ganixileba.  

am etapze damuSavebis procesSia garsuli konstruqciebis gaangariSeba op‐

timizaciis meTodiT da marTkuTxa wiboebis mqone firfitebis Runvaze gaangariSebis 

praqtikuli meTodi sxvadasxva saxis sasazRvro pirobebisa da datvirTvebis 

gaTvaliswinebiT. eqspluataciis pirobebSi konstruqciebi mraval Taviseburebas 



66 
 

avlens, romelTa srulad gaTvaliswineba SeuZlebelia. praqtikuli amocanebis 

gadawyvetisas kmayofildebian konstruqciis mxolod im Taviseburebebis gaTva‐

liswinebiT, romlebic akmayofilebs nagebobis saimedoოbas. swored am mizniT xdeba 

realuri nagebobis warmodgena misi saangariSo sqemebiT, romelTa gamoyenebac 

saSualebas iZleva amocana gadawydes praqtikuli miznebisTvis saWiro sizustiT. 

aseTi sqemebis miRebis erT-erTi gzaa uwyveti sxeulis diskretizaciა, anu misi 

Secvla sasruli sididisა da raodenobis elementebiT, romlebic erTmaneTTan gar‐

kveuli wesiTaa dakavSirebuli (nax. 3). 

 

 

nax. 3 marTkuTxa wiboebis mqone firfitis diskretizacia samkuTxa elementebad sasrul 

elementTa meTodis gამოyenebis dros 

 

literaturis mimoxilvidan gamomdinare, sasrul elementTa meTodis gamoyeneba 

zemoaRniSnuli amocanis gadasawyvetad xelsayrelia. aRniSnuli meTodis dros, 

firfita iyofa diskretul-sasrul elementebad. 

sasruli elementebis ramodenime tipi arsebobs (nax. 4 da nax. 5): 

 

 

nax. 4. sasruli elementebis saxeebi 1D,  2DDda 3DDganzomilebebisaTvis 
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nax. 5. marTkuTxa firfitis sasrul elementTa modeli 

 

konstruqciis diskretizaciis procesSi saWiroa SeirCes iseTi elementi, maga-

liTad Zeli (nax. 6), romelic optimaluria aRniSnuli datvirTvisა da sasazRvro 

pirobebisTvis. 

 

nax. 6. marTkuTxa Zelis dayofa tetraedr elementebad 

 

mkveTrad unda ganvasxvaoT saangariSo sqemis diskretizaciis ori saxe:  

1. diskretizacia, romelic gulisxmobs elementebis kontaqts calkeul wer‐

tilebSi; 

2. diskretizacia, romelic gulisxmobs elementebis kontaqts mTel sakontaqto 

zedapirze. ra Tqma unda, maTgan pirveli miaxloebiTia, xolo meore _ ufro zusti. 

 orive SemTxvevaSi saangariSo sqema daSlilia qvesqemebad, romelTac cal-

calke ganvixilavT da maTi Semdgomi gaerTianebiT SesaZlebelia dasaxuli amocanis 

gadawyveta. 

saangariSo modeliis Sedgena gulisxmobs sivrciTi konstruqciis geometri-

uli aRnagobis, masalis fizikur-meqanikuri Tvisebebis, sxva sxeulebTan dakavSi-

rebisა (sasazRvro pirobebis) da gare datvirTvis moqmedebis idealizacias.  
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saangariSo modelSi Sedis oTxi ZiriTadi modeli: 

1. geometriuli modeli, romelic aRwers sivrciTი konstruqciis geometriul 

saxes; kerZod, uwyveti sxeulia igi, Tu diskretuli. uwyveti sistemebis gaangari‐

SebisaTvis gamoiyeneba kerZowarmoebuliani diferencialuri gantolebebi, sakontaq‐

to wertilebSi gaerTianebuli diskretuli sistemebisTvis ki _ Cveulebrivi dife-

rencialuri gantolebebi; 

2. fizikur-meqanikuri modeli, romelSic igulisxmeba sxeulis fizikur- meqა-

nikur parametrebs Soris damokidebuleba; kerZod, Zabvebsa da deformaciebs Soris 

wrfivi an arawrfivi damokidebuleba, drekadobis modulis an sxva parametrebis 

cvlileba datvirTvis an drois cvlilebasTan dakavSirebiთ; 

3. sasazRvro pirobebis moduli, romelic gansazRvravs damagrebis an misi sxva 

sxeulebTan mierTebis sakiTxebs. mierTeba SeiZleba ganxorcielebuli iyos xisti 

an saxsrovani kavSirebiT. TiToeuli kavSiris saxe gansazRvravs reaqtiuli Zalvebis 

saxesა da raodenobas. es Zalvebi sxeulisTvis iseTive garegani faqtorebia, rogorc 

saeqspluatacio datvirTvebi Camagrebis zedapirebze an wertilebSi (zogierTi maT‐

gani cnobilia, rac saSualebas iZleva ganisazRvros is mudmivebi, romlebic amo‐

canis gadawyvetisTvis saWiro diferencialuri gantolebebis gaintegralebis Se‐

degad miiReba); 

4. gare datvirTvis modeli, romelSic igulisxmeba gare datvirTvis saxe.Ee.i. 

realuri gare zemoqmedeba sxeulze aisaxeba martivi datvirTvebis konkretuli kom-

binaciiT. 

gaangariSebis procesSi mimarTaven saangariSo sqemis warmodgenas qvesqemebis 

saxiT. gadsawyveti amocanis qvesqemebad warmodgena (daSla) xdeba oTxive modelis 

mixedviT.  

filebis gaangariSebis praqtikaSi xSiria SemTxvevebi, rodesac konkretuli 

amocanis gadawyveta SedarebiT martivia saangariSo sqemis oTxive modelis mixedviT. 

am dros SesaZlebelia saangariSo sqemis qvesqemebad daSlam Tvisobrivad gaamar-

tivos amocanis gadawyveta. magaliTad, mniSvnelovania marTkuTxa filebis gaanga-

riSebis sakiTxi erT-erTი saxis martivi datvirTvis moqmedebis SemTxvevaSi, rode‐

sac amocanis gadawyveta xdeba saangariSo sqemis qvesqemebad daSlis gziT. 

amJamad arsebuli marTkuTxa wiboebis mqone firfitebis gaangariSebis meTodi, 

romlis Seqmnac ganpirobebulia sasazRvro pirobebisa da moqmedi datvirTvebis 

mravalsaxeobiT, gamoirCeva gaangariSebis sakmaod xangrZlivi procesiT. amitom gan‐

sakuTrebuli mniSvneloba eniWeba iseTi xerxebis damuSavebas, romlebic konkre‐

tuli amocanisTvis (konkretuli sasazRvro pirobebisa da datvirTvis konkretuli 

saxisTvis) iqneba gamiznuli da standartuli damokidebulebiT mniSvnelovnad 

gaamartivebs amocanis amoxsnis praqtikul (gamoyenebis) mxares. 

ganvixiloT marTkuTxa firfita (na. 7), romlis gverdebi Camagrebulia saxsru-

li da xisti sayrdenebis nebismieri kombinaciiT da masze moqmedebs nebismieri saxis 

datvirTva. 
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nax. 7. saxsruli da xisti sayrdenebi 

 

marTkuTxa firfitis CaRunvam:  

  W=W(x,y)=W୫ୟ୶݂(x) φ(y)  (17) 

unda daakmayofilos Camagrebis Sesabamisi pirobebi da erTi damatebiTi piroba: 

rodesac ݔ = ξ da ݕ = η, 
  W=W(x,y)=W୫ୟ୶ ,   (18) 

sadac ξ da η firfitis maqsimaluri CaRunvis Sesabamisi normalis koordinatebia.  

gansaxilveli amocanis gadasawyvetad saWiroa mocemuli saangariSo sqema 

Camagrebis pirobebis (sasazRvro pirobebis) modelis mixedviT daiSalos or 

qvesqemad (nax. 8), romlebic warmoadgens pirobiT koWebs. am koWebis deformaciebis 

Tavsebadobis pirobebis saSualebiT miiRweva α da β qvesqemebis ekvivalenturoba 

mocemul sqemasTan. am Tavsebadobis pirobebis saSualebiT ganisazRvreba urTierT‐

qmedebis q* Zalovani faqtori, romlis modebiTac  β  qvesqemaze (pirobiT koWze) 

SesaZlebelia ganisazRvros W(x, у), vinaidan pirobiTi koWebis maqsimaluri Ca‐

Runvebis Sesabamis ganivkveTebSi mobrunebis kuTxeebi nulis tolia (asevea fir‐

fitis maqsimaluri CaRunvis Sesabamis kveTebSi). 

 
 

nax. 8. maqsimaluri CaRunvebi 
 

 

deformaciebis Tavsebadobis piroba am kveTebisaTvis Caiwereba mxolod 

CaRunvebis mixedviT: 

  δ୫ୟ୶஑ q∗ − δ୫ୟ୶஑ q = δ୫ୟ୶ஒ q∗  ,  (19) 

sadac  δ୫ୟ୶஑  da δ୫ୟ୶ஒ
 warmoadgens α da β qvesqemebis Sesabamis koWebSi erTeulovani 

Zalovani faqtorebisagan gamowveul maqsimalur CaRunvebs. 

(19) gantolebis amoxsniT miiReba: 
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  q∗= - ୯ଵାಌౣ౗౮ಊಌౣ౗౮ಉ   . (20) 

ase rom, W୫ୟ୶ = δ୫ୟ୶ஒ q∗. rac Seexeba ݂(x) და φ(y) funqciebs, isini warmoadgenen α  
da β qvesqemebis Sesabamisi koWebis CaRunvebs (fizikuri parametrebis gareSe). am 
sidideebis (20) gantolebaSi SetaniT (21) piroba dakmayofildeba  

  W=(x,у)=W୫ୟ୶  ୤(X) ஦(У ) ୤( ) ஦(஗ ) . (21) 

 Semdgomi gaangariSebebi (mRunavi da mgrexi momentebis ganivi Zalebis da a. S. 

gansazRvra) xdeba klasikuri drekadobis Teoriis cnobili formulebis saSualebiT. 
 

 

daskvna 

samecniero literaturaSi praqtikulad ar iZebneba wyvetilparametrebiani 

marTkuTxa wiboebis mqone sivrciTi konstruqciebis gaangariSebis meTodebi, rom-

lebic praqtikuli realizaciisTvis mosaxerxebelia. wyvetilparametrebiani marT-

kuTxa wiboebis mqone sivrciTi konstruqciebis Runvaze gaangariSeba, optimizaciis 

meTodebis daxvewa dRes Zalze aqtualuria da damuSavebis stadiaze imyofeba. kla-

sikuri samSeneblo meqanikis Teoriis gamoyeneba aRniSnul sakiTxze araefeqturia, 

radgan ar aris Seqmnili praqtikuli algoriTmi, romelic, sworad da mcire daSv-

ebebiT, wyvetilparametrebiani marTkuTxa wiboebis mqone sivrciTi konstruqciebis 

Runvaze gaangariSebis saSualebas mogvcemda. 
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STRUCTURAL MECHANICS 
 
 

CALCULATION OF SPATIAL CONSTRUCTIONS WITH RECTANGULAR 
RIDGECC BY OPTIMIZATION METHODS 

V. Beruashvili  

(Georgian Technical University, Kutaisi International University) 

 

Resume. Thin-walled spatial structures, in the form of plates and shells, are widely used in construction. 

Thin-walled spatial coating is mainly used for hangars, gyms, large-scale indoor premises, exhibition 

pavilions, train stations, enterprises, industrial buildings and other similar structures. Structures with thin-

walled rectangular ribs often experience such loads at which the displacement is not commensurate with the 

thickness, and the linear theory of calculation can no longer meet the requirements of structures. The further 

development of industry and construction determines the creation of new structures, which are obtained by 

connecting individual panels of tiles and shells at certain angles.  
 

Keywords: calculation; optimization; overlaps; thin-walled spatial structures.  
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samSeneblo meqanika 

 

 

Txelkedliani sivrciTi konstruqciebis gaangariSeba simtkiceze 

sasrul elementTa meTodis gamoyenebiT 

ioseb giorgobiani 

(saqarTvelos teqnikuri universiteti, quTaisis saerTaSoriso universiteti) 

 

 

reziume: ganxilulia literaturuli masalebi, romlebic exeba sasrul ele-

mentTa meTodis gamoyenebiT Sesrulebul firfitebisa da garsebis analizs.  

dResdReobiT swrafi tempiT izrdeba firfitebisa da garsebis gamoyeneba mcire 

wonisa da maRali simtkicis mqone sxvadasxva daniSnulebis meqanizmebsa Tu nagebob-

ebSi. gasul saukuneSi aqtiurad daiwyo kompoziciuri masalebis Seswavla da maTi 

yoveldRiur konstruqciebSi moxmareba, magram am masalebis Seswavla sakmaod rTu-

lia maTi sivrceSi anizotropiuli qcevis gamo. aRsaniSnavia, rom kompoziciuri 

konstruqciebi xSirad fenebis saxiT gvxvdeba, romlebic sxvadasxva orientaciisaa. 

amitom Zalze Zneli aRmoCnda maTi simtkicis analizi da amocana kidev ufro rTul-

deba, rodesac saqme exeba Semcirebuli ganivkveTis gamo xvretebSi ZabvaTa konce-

tracias. am problemebis gadasawyvetad gamoiyeneba ricxviTi meTodebi; kerZod, 

sasrul elementTa meTodi, romelic iTvaliswinebs geometriis swor diskretiza-

cias da sasazRvro pirobebis gansazRvras. 

 

sakvanZo sityvebi: garsi; sasrul elementTa meTodi; simtkice; firfita. 

 

 

Sesavali  

bolo ramdenime aTwleulis ganmavlobaSi samSeneblo meqanikaSi Txelkedliani 

sivrciTi (firfitebisa da garsebis) konstruqciebi gansakuTrebuli popularobiT 

sargeblobs, radganac aseTi tipis garsebisa da firfitebis elementebma farTo 

gavrceleba pova sxvadasxva konstruqciebSi. magaliTad, garsuli konstruqciebi 

warmatebiT gamoiyeneba aerokosmosur inJineriaSi, gemTmSeneblobaSi, TviTmfrinav-

TmSeneblobaSi, samSeneblo inJineriaSi da sxv. es konstruqciebi ganicdis rTul 

statikur da dinamikur datvirTvebs. kompoziciuri masalebis srulyofam, romlebic 

udides teqnikur revoluciad iTvleba, reaqtiuli Zravebis Seqmnis Semdeg gza 

gauxsna fenovani garsuli konstruqciebis gamoyenebas. kompoziciuri masalebis (bo-

ri-epoqsidi, grafit-epoqsidi) boWkoebi ganapirobebs kompoziciuri masalis Zalze 

maRal simkticesa da sixistes. masalebis aseTi sinTezi uzrunvelyofs rogorc 

                                                 
 kvleva (PHDF-21-1399) ganxorcielda SoTa rusTavelis saqarTvelos erovnuli samecniero 
fondis mxardaWeriT. 
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kompoziciuri masalis boWkos dacvas, ise Zalis gadacemas da boWkoebs Soris mis 

gadanawilebas. 

fenovani struqturebis calkeul fenebSi ganivi deformaciebis Seswavlam dRis 

wesrigSi daayena klasikuri analizis gafarToebis aucilebloba, romelic dafuZ-

nebuli iyo kirxhof-liavis hipoTezaze. Sedegma mTlianad gamoricxa ganivi 

deformaciis efeqti. aRniSnuli problema nawilobriv gadawyvetil iqna timoSenko-

reisneris da mindlinis daSvebis gaTvaliswinebiT.  

Tanamedrove inJineriaSi sul ufro da ufro farTod gamoiyeneba Txelked-

liani konstruqciebi maTi maRali kuTri datvirTvis gamo. aseT konstruqciebSi 

xSiria esa Tu is SeerTeba da SeerTebis adgilebSi ZalTa koncentracia, radgan iq 

xdeba sixistis gazrda damatebiTi elementebis SetaniT an ganivkveTis farTobis 

SemcirebiT. garda amisa, amJamad cdiloben rTuli geometriuli nagebobis Seqmnas 

sxva parametrebis dasakmayofileblad, es ki sakmaod arTulebs meqanizmisa Tu na-

keTobis analizs. aucilebeli xdeba damatebiTi laboratoriuli samuSaoebis Cata-

reba, raTa Seswavlil iqnes rTuli geometriuli detalis an nakeTobis qceva kon-

kretul datvirTvebze. 

cxadia, testirebis procedura, romelic sakmaod did xarjTan iyo da-

kavSirebuli, minimumande unda Semcirebuliyo. amisaTvis gasul saukuneSi Seiqmna 

axali meTodoligia, romelic sasrul elementTa meTodis saxeliTaa cnobili da 

miekuTvneba ricxviT meTods. am meTodis saSualebiT xorcieldeba jer rTuli 

geometriis daSla Zalian mcire sasrul elementebad da Semdeg maTi analizi. 

winamdebare naSromi exeba swored zemoaRniSnul meTodologias, romelic ga-

moiyeneba simtkicis analizisaTvis. Seqmnili xvretebiani Txelkedliani sivrciTi 

fenovani konstruqciis gaangariSeba SesaZlebelia tradiucili empiriuli meTodiT, 

Semdeg ki programul paketSi iqmneba Sesabamisi modeli. sasazRvro pirobebidan 

gamomdinare, xdeba misi simtkicis analizi da am analizis gaTvaliswinebiT mzad-

deba analogiuri konstruqcia, romelic gamoicdeba saqarTvelos teqnikur univer-

sitetSi arsebul laboratoriaSi. 

 

 

ZiriTadi nawili 

sasruli elementebis meTodi pirvelad SemoTavazebul iqna 1940-iani wlebis 

dasawyisSi, rogorc cifruli teqnika kerZo warmoebulebiani, diferencialuri gan-

tolebebis gadasaWrelad. im periodSi SesaZlebeli iyo elementTa badis gansazRvra 

da aRniSnuli elementebis urTierTqmedebis gamoyeneba amosaxsnel gantolebaTa 

sistemis Sesaqmnelad. Tumca maSin gantolebaTa sistemis amoxsna jer kidev primi-

tiuli xerxiT xdeboda. amitom iyo, rom sasruli elementis meTodi akademiur cno-

bismoyvareobad rCeboda 1960-iani wlebis dasawyisamde, e. i. manam, sanam xelmisawv-

domi gaxdeboda kompiuterebi, romlebsac SeeZlo erTdroulad gantolebebis didi 

sistemebis amoxsna. aqedan iwyeba zogadi problemebis gadasaWrelad sasrul ele-

mentTa meTodis gamoyeneba da swored amis Semdeg gaizarda sainJinro praqtikaSi 

sasrul elementTa meTodis gamoyenebisadmi interesi. adreuli sasruli elementebis 

programebi iyo specializebuli kodebi, romlebic Seiqmna konkretuli tipis prob-

lemis gadasaWrelad. rogorc wesi, es problemebi Seicavda erTi elementis tips 

(magaliTad, sxivebs, RerZul simetriul garsebs an sibrtyeze daZabulobis myarebs) 

da exeboda fizikis erT sferos (struqturuls, Termuls da a.S.). es zRudavda 
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problemis tips, romlis gadaWrac TiToeul programas SeeZlo. es ki imas niSnavda, 

rom ar arsebobda standartuli analizis instrumentebi. erTi da imave orga-

nizaciis sxvadasxva jgufisaTvis Cveulebrivi iyo sxvadasxva kompiuteruli prog-

ramis gamoyeneba. iyo SemTxvevebi, rodesac inJinrebis garkveulma jgufma SeimuSava 

da gamoiyena Tavisi sasruli elementebis kodi, ramac gamoiwvia sxva inJinerTa 

SeSfoTeba sxvadasxva programis Sedegebis TavsebadobasTan dakavSirebiT.  

SeuZlebelia maTematikuri modelebis didefeqtiani saSualebebis gareSe teq-

nikis iseTi dargebis ganviTareba, rogoricaa samrewvelo da samoqalaqo mSenebloba, 

aviamSenebloba, saraketo da kosmosuri mSenebloba, manqanaTmSenebloba da sxv. isini 

ara marto axali teqnikuri ideebidan konkretul konstruqciul gadawyvetilebebze 

gadasvlis procesis daCqarebis SesaZleblobas qmnian, aramed miRebuli konstru-

qciis xarisxis Sesamowmebel ciklsac. maTematikuri modelebis Seqmnisas gansa-

kuTrebiT fenovani (mravalSriani) konstruqciebis analizis dros aucilebelia 

programuli paketis safuZvlad aRebul iqnes samSeneblo meqanikisa da defor-

mirebuli myari tanis meqanikis amocanaTa amoxsnis erT-erTi yvelaze efeqturi 

ricxviTi meTodi _ sasrul elementTa meTodi (sem). 

bolo dros gamoqveynebul literaturaSi gvxvdeba sem-is gamoyenebiT Sesru-

lebuli fenovani konstruqciebis analizi. s. mais, p. togisa da t. painis naSromSi 

[1] mocemulia fenovani konstruqciebis analizi sem-is gamoyenebiT, romelic age-

bulia garkveul hipoTezaze. modificirebuli sasruli elementi Seqmnili iyo r. 

Spilkerisa da sxvebis [2] mier, romlebic Seecadnen sasruli elementiT mieRoT 

sasurveli sizuste da sakvanZo wertilebSi SeemcirebinaT Tavisuflebis xarisxi. 

erTfeniani garsisa da firfitisaTvis analogiuri tipis elementi pirvelad Seqmna 

s. axmadma [3]. 

miuxedavad imisa, rom am gamokvlevebSi gamoyenebuli iyo marTkuTxa elementebi, 

iseTi problemis gadawyveta, rogoricaa naxvretebian fenovan firfitebSi xvrelis 

irgvliv Zabvis koncentraciis gansazRvra, sakmaod rTulia. 

sasrul elementTa modeli ZiriTadad efuZvneba fenovan firfitaTa da garsTa 

Teorias, romelic garkveulwilad dakavSirebulia kirxof-liafis hipoTezasTan, 

rac gamoisaxeba imiT, rom gadamWreli deformaciebi ar warmoadgens funqciebs 

garsis sisqis koordinatebis mimarT; amasTan, aradeformirebuli garsis normali, 

romelic warmoadgens wrfes, darCeba isev wrfed, xolo normali deformirebuli 

zedapiris mimarT calkeuli fenebis SemTxvevaSi da igi mobrundeba deformirebuli 

zedapiris (garsis) mimarT imdenjer, ramdenjerac fena gadadis fenaSi. orfeniani 

da samfeniani firfitebisaTvis analogiuri winandadeba SemoTavazebuli iyo g. 

sviftis da r. xeromis [4], aseve l. duroCeromisa da r. soleskis [5, 6] mier. izo-

tropuli masalebisaTvis msgavsi hipoteza SeimuSava j. biulma da e. reisnerma [7]. 

aRsaniSnavia, rom, garsis fenaTa sisqe sakmarisad mcirea, fenaTa raodenoba ki _ 

sakmarisad didi, xolo erTfeniani firfitebis Teoria emsgavseba c. libouvis da s. 

bordolflis [8] Teorias samfeniani firfitebisaTvis. 

zogadad, garsTa da firfitaTa TeoriaSi erT-erTi yvelaze aqtualuri pro-

blemaa Zvris faqtoris gansazRvra sisqis mimarT. am problemis gadaWras mieZRvna 

uamravi e. w. dazustebuli Teoria, magram, miuxedavad amisa, problema praqtikulad 

mainc gadauWreli darCa. amasTan, aseve aqtualur problemad rCeba ricxviTi Sedegis 

miRwevac. 
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tradiciuli da axali masalebiT konstruqciebis daproeqtebis Tanamedrove 

meTodebi mWidrod aris dakavSirebuli deformirebuli sxeulebis meqanikur damu-

Saveba-daxvewasTan, agreTve efeqturi ricxviTi sqemebisa da algoriTmuli gada-

wyvetilebebis SeqmnasTan. 

bolo wlebis naSromebSi yuradReba gamaxvilebulia imaze, rom sworedac maTe-

matikuri modelirebis principebi da fizikuri meTodebia safuZveli konceptualu‐

ri, konstruqciuli, teqnologiuri da masalaTmcodneobis gadawyvetilebebis mi-

Rebisa manqanebisa da konstruqciebis Seqmnis mTel etapze. 

ori ZiriTadi klasis modelirebis meTodebis (fizikurisa da maTematikuris) 

Sedarebisas, aRmoCnda, rom bolo dros umetes amocanaTa gadawyvetaSi ufro metad 

gamoiyeneba maTematikuri modelireba. cifruli meTodebis modelirebam SesaZle-

beli gaxada xSir SemTvevaSi Secvliliyo an kidev ufro arsebiTad daxvewiliyo 

damatebiTi fizikuri Ziebebi iseTi saSualebebiT, rogoricaa gamoTvliTi eqsperi-

mentebi, simtkicis gaangariSeba, deformirebadi procesebis modelireba, dinamikuri 

procesebi da sxv. maTze dayrnobiT gaxda SesaZlebeli optimaluri konstruqciuli 

gadawyvetilebebis miiReba.  

swored maTematikuri modelireba da gamoTvliTi eqsperimenti warmoadgens 

rTuli analizis Catarebis ZiriTad meTods, romelic ganapirobebs samuSao proce-

sebis gaaqtiurebas, principulad axali konstruqciis manqanebis, mowyobilobebis, 

teqnologiuri principebis da sistemebis _ „manqana-adamiani-garemo“ _ Seqmnas, rom-

lebic gansazRvravs saxalxo meurneobis dargebis ganviTarebis progress, yovelive 

amis miRweva SeuZlebelia axali originaluri maTematikuri modelebis damuSavebis 

gareSe, romelTa safuZvelsac samecniero teqnikuri gadawyvetilebebis fundamentu-

ri Ziebebis Sedegeebi warmoadgens. 

brtyeli garemos meqanikis gansakuTrebuli warmosaxviT SesaZlebelia dina-

mikuri datvirTvebis zegavlenis qveS myofi deformirebadi sxeulebis analizi. si-

zustis klasisa da dinamikuri simtkicis donis gansazRvra xerxdeba maTematikuri 

modelebis saSualebiT. saangariSo sqema unda pasuxobdes gadasawyvet amocanas. ami-

saTvis sakmarisia srulad aRiweros arsebiTi mxareebi da uaRresad abstrahirebul 

iqnes samodelo procesis meorexarisxovani mxareebi. modelebSi gaTvaliswinebuli 

unda iyos parametrebi, romelTa cvalebadobac eqspluataciisas xdeba SesamCnevi. 

aucilebeli Teoriuli wanamZRvrebi aseTi midgomebis ganviTarebisaTvis warmo-

dgenilia mravali avtoris (s. timoSenkos, v. bidermanis, i. birgeris, i. blexmanis, n. 

bogoliubovis, m. genkinas, e. grilgiukis, f. dimenbergis, v. ivoviCis, k. kolesnikovas, 

e. lavenulas, n. maxetovas, v. pateruveas, k. ragulskisas, a. rJanicinas, v. svet-

lickogos, k. frolovis, i. argirisis, r. bisSopis, s. grandalis, j. vilsonis) naSro-

mebSi. sistemis mdgomareobis damaxasiaTebel ZiriTad cvlad sidideebad iTvleba 

gadaadgilebebi, deformaciebi da Zabvebi. SeiZleba gamoiyos moZraobis gantolebis 

gamoyvanis sami ZiriTadi meTodi, romelTaganac TiToeuli prioritetulia garkve-

uli klasis amocanisaTvis. 

pirveli meTodi dakavSirebulia dalamberis principis gamoyenebasTan, rome-

lic, dinamikuri wonasworobis pirobidan gamomdinare, moZraobis gantolebis gam-

oyenebis saSualebas iZleva. 

ganawilebulparametrian sistemaze moqmedi Zalebis wonasworobis pirobebis 

uSualo gamoyvana Znelia. aseT SemTxvevaSi mizanSewonilia SesaZlo gadaadgilebis 

principis gamoyeneba. 
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umetesad gavrcelebulia variaciuli meTodi _ hameltonis principi, romelic 

energiis skalaruli sididis variaciul dasmas gulisxmobs. is SesaZlo gadaadgi-

lebis principisgan imiT gansxvavdeba, rom mis formulirebaSi ar Sedis inerciuli 

da drekadi Zalebi da is ganixilavs energiis wminda skalarul sidideebs, maSin 

rodesac SesaZlo gadaadgilebis meTodSi Zalebi da gadaadgilebebi xasiaTiT war-

moadgens veqtorebs im SemTxvevaSic ki, roca muSaoba xasiaTdeba skalaruli sidi-

deebiT.  

ase rom, myari sxeulis dempfirebadi meqanika saSualebas iZleva Tavisufali 

meqanikuri sistemis qceva daiyvanos sasazRvro amocanis amoxsnamde, romelsac op-

eratorul formaSi Semdegi saxe aqvs: 

 Эݑ =  ߮;  ϵ ܸ ,   (1) ݑ

sadac Э diferenciauluri operatoria (zogad SemTxvevaSi arawrfivi); 

φ _ gare datvirTvebis veqtori; υ _ gadaadgilebis veqtori; 

V _ dasaSveb gadaadgilebaTa sivrce. 

gadaagilebis veqtori warmoadgens diferencirebad funqciaTa klass, romelic 

akmayofilebs mocemul sasazRvro pirobebs. amocana CaiTvleba gadawyvetilad, Tu 

SerCeuli u funqciis klasi amave dros daakmayofilebs (1) tolobas. Tumca prob‐

lemuria dasaxuli miznis miRweva, magram maTi realizacia SesaZlebelia ubralo 

meqanikuri sistemebisaTvis. diferencialuri operatoris buneba (unari) meqanikuri 

amocanebis gadaWrisas am amocanebis variaciuli dasmis ganxorcielebis saSualebas 

iZleva, e. i. diferenciualuri gantolebis amoxsna unda Seicvalos funqcionalis 

minimumis moZebnis amocaniT. 

ሻݒሺܫ  = ଵଶ ׬ ሺЭ ݒ, ሻ݀Ωݒ −Ω ׬ ሺ݂, ሻ݀ΩΩݒ ,  (2) 

romlisTvisac (1) aris eileris gantoleba da igi qmnis funqcionalis minimazi-

zaciis pirobas: 

ݑ  ∈ ;ݒ ሻݑሺܫ = inf ;ሻݒሺܫ ݒ ∈ ܸ.  (3) 

e. i. Э operatori, Seqcevis amocanebi da funqcionalis I(v) minimizacia ekvivalentu-

ria da maTi gadawyvetis saSualebaa erTi da igive funqcia (u): 

 ሺ݂, ሻݑ =  ଵ݂ݑଵ + ଶ݂ݑଶ + ⋯  (4) 

amocanis variaciuli dasmiT, amoxsnis SemTxvevaSi miRebuli gadawyvetilebebi 

martivdeba. funqcionalebSi myof gamosaxulebas aqvs saZiebeli funqciis ufro 

dabali rigis warmoebuli, vidre Sesatyvis diferencialur gantolebaSi, rac aadvi-

lebs gaangariSebis algoriTmizacias, afarToebs aproqsimirebul funqciaTa klass, 

romlebic gamoiyeneba miaxloebiT amoxsnebSi. amosaxsnel algebrul gantolebaTa 

sistemis warmodgena xdeba simetriuli lenturi matricebis saxiT. 

swored es aRmoCnda samSeneblo meqanikis amocanebis ricxviTi meTodiT gada-

wyvetisas maTi farTo gamoyenebis mizezi, dafuZnebuli variaciul principze, ro-

melTa Soris gansakuTrebuli adgili ukavia sem-s. igi warmoCndeba, rogorc sako-

ordinato funqciebis pirdapiri variaciuli meTodi da Tanac swored sem-is swrafi 

ganviTarebiT iwyeba axali variaciuli principebis mZlavri ganviTareba. 

s. mixlinis [9] terminologiis mixedviT funqcionalis minimizaciis miRweva 

pirdapiri meTodebiT, sasrulsxvaobiani midgomis analogiurad variaciuli funqci-

onalis minimizireba mizanSewonilia dasaSvebi gadaadgilebis sasrulganzomile-

bian sivrceSi, riTac amocana (3) Seicvleba miaxloebiTi amocaniT: 
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;௞ܸ ߳ ݑ  ሻݑሺܫ = inf ሻݒሺܫ ; ௞ܸ ߳ ݒ ,  (5) 

romlis amonaxsni amocanis zust amoxsnas emTxveva roca k → ∞. 

SedarebiT cnobili variaciuli formulirebis mixedviT. drekadobis Teoriis 

ZiriTadi Tanafardobis warmodgina SeiZleba veqtoruli saxiT: 

ߪ்ܣ  + ݂ = 0   (6) 

ߪ  =  (7)  ߝܦ

ߝ  =  (8)  .ݑܣ 

aseTi tolobebi sruldeba struqturis mier dakavebul Ω areSi, xolo mis 

sazRvarze mocemulia sasazRvro piroba ௦݂ − ଶݑ ଵ-ze da gadaadgildebaݏ  −  .ଶ-zeݏ
 Aܣௌ் ߪ = ௦݂; ݑ =  ௌ,  (9)ݑ 

sadac u, ε gadaadgilebis da deformaciis veqtorebia; 

f, σ _ gare Zalebis da Zabvebis veqtorebi; 

A, As _ diferencirebis da mimmarTveli kosinusebis matricebi;  

T _ transponireba.  

meqanikis stacionarul amocanebSi drekadobis Teoriis gantolebebi (6) da 

sasazRvro pirobebi (9) warmoadgens vileris gantolebebs da funqcionalis buneb-

rivi sasazRvro pirobebiT zogad SemTxvevaSi atarebs xuvaSiZis saxels [10].  

    
1 2

( , ) ( , ) ( , ) ( , ) ( , )s S

S S

1
(u, , )= D d Au d f v d f v ds u u A ds

2
      

  

               (10) 

gadaadgilebis da Zabvis veqtorebis varirebiT SeiZleba funqcionalis ram-

denadme gamartiveba da miiReba reisneris Semdegi variaciuli principi: 

  
1 2

11
( , ) ( , ) ( , ) ( , ) ( )

2
T

S s s

S S

(u, )= Au D d f u d u f ds u u A ds   

 

              .  (11) 

nawilobrivi integrirebis gamoyenebiT da gadaadgilebis veqtoris gamoricx-

viT, miiReba funqcionali, romelic damokidebulia mxolod Zabvaze: 

  
1 2

11
( , ) ( , ) ( , ) ( )

2 S s s

S S

( )= D d f u d u f ds u u A ds  

 

             ,  (12) 

ris safuZvelzec formulirdeba kastilianos variaciuli principi. Tu winaswar 

Sesrulebulia Tanafardobebi (7), (8) da sasazRvro pirobebi gadaadgilebebisaTvis, 

maSin miiReba langraJis variaciuli principi, anu sruli potencialuri energiis 

minimumis principi: 

 
1

( , ) ( , ) ( , )S

S

1
(u )= Au DAu d f u d u f ds

2  

       .  (13) 

am funqcionalis warmodgena SeiZleba Semdegi saxiT: 

 ( )I u W  ,  (14) 

sadac Π =  ଵଶ ׬ ΩΩ݀ݑܣܦ்ܣ  deformaciis potencialuri energiaa da ܹ = ׬  ΩΩ݀ݑ݂ ׬+ ௦݂ݏ݀ݑ௦భ  _ gare Zalebis muSaoba. 

gadaadgilebis u veqtori dinamikis amocanebSi ara marto sivrciTi kordi-

natebis funqcias warmoadgens, aramed drois funqciacaa, amitom saTanado funcion-

alis aReba unda moxdes ise, rom masSi Sediodes drois damatebiTi koordinatic. 
 

 

daskvna 
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samecniero literaturaSi iSviaTad gvxvdeba wyvetilparametrebiani garsebis 

gaangariSebis meTodebi, romelTa meSveobiT SesaZlebelia praqtikuli realizaciis 

moxerxebulobis SeTavseba zogad daZabul-deformirebuli mdgomareobis detalur 

asaxvasTan;  

literaturis mimoxivildan gamomdinare, SeiZleba iTqvas, rom wyvetilparame-

trebiani Txelkedliani sivrciTi konstruqciebis deformirebisa da mdgradobis 

pirobebSi gaangariSebis daxvewis problema dRes Zalze mniSvnelovania da aqtiuri 

damuSavebis stadiaSi imyofeba; 

kontinualuri sistemebis gaangariSebis tradiciuli analizuri da ricxviTi 

meTodebis gadatana amocanaTa ganxilul klasze xvdeba garkveul siZneleebs, rom-

lebic dakavSirebulia konstruqciis geometriuli regularobis darRvevvebTan da 

deformaciis arawrfiv bunebasTan; 

cnobili ricxviTi meTodebis pirdapiri realizacia moiTxovs manqanuri drois 

mniSvnelovan xarjs singularobis maxloblobaSi diskretizaciis badis cvlilebe-

bis aucileblobis gamo da konstruqciis yovel wertilSi mocemuli sizustis uz-

runvelsayofad. 
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CONSTRUCRION MECHANICS 
 
 

STRENGTH ANALYSIS OF THIN-WALLED SHELLED STRUCTURES BY  
FINITE ELEMENT METHOD 

I. Giorgobiani  

(Georgian Technical University, Kutaisi International University) 

 

Resume. Literature materials related to the analysis of plates and membranes using the finite element 

method are reviewed. 
 Today, the use of plates and membranes in various mechanisms or buildings is growing rapidly due to 

their light weight and high strength. In the last century, composite materials have been studied at a rapid pace 

and used in their everyday constructions. The study of these materials is complicated by the anisotropic be-

havior in their space. The task becomes even more complicated when we have the concentration of voltages 

in the holes, due to their reduced cross-section. To solve this problem, numerical methods are used, in partic-

ular, the finite element method, where it is necessary to discretize the geometry correctly and to define the 

boundary conditions.  
 

Keywords: finite element method; plate; shell; strength.  
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rkinigzis transporti 

 

 

sarelso wredi. orelementian saliandago releebze fazaTa Zvris 

kuTxis gazomva-regulireba 

merab CalaZe, murTaz papaskiri, giorgi CalaZe, p. elizbaraSvili 

(saqarTvelos teqnikuri universitetis) 

 

 

reziume: ganxilulia saqarTvelos rkinigzaze da metropolitenSi arsebuli 

sarelso eleqtruli wredebis moqmedebis dRevandeli mdgomareoba. gaanalizebulia 

gadamwodis (orelementianი saliandago releebze fazaTa Zvris kuTxis gazomva-

regulireba) mniSneloba da funqcia, romelic efeqturad afiqsirebs moZravi Semad-

genlobis adgilmdebareobas da sarelso xazebis mdgomareobas. sarelso wredebi 

gamoiyeneba, rogorc telemeqanikuri arxebi saliandago mowyobilobebs, saliandago 

da samatareblo mowyobilobebs Soris informaciis gadasacemad. sarelso wredebis 

saSualebiT miiRweva sarkinigzo ubnebisa da sadgurebis gamtarunarianobis maq-

simaluri mniSvnelobebi da matarebelTa usafrTxo moZraobis uzrunvelyofa. ele-

qtruli sarelso wredebi gamoiyeneba mTeli msoflios rkinigzebze. 
 

sakvanZo sityvebi: adgilobrivi elementi; aluminis seqtori; zurguli da fron-

tuli kontaqtebi; sabjeni gorgolaWebi; saliandago (saxazo) elementi; fazaTa 

Zvris kuTxe. 
 

 

Sesavali  

aseTi sarelso wredebi pirvelad gamoyenebul iqna kaliforniaSi. cvladi de-

nis sarelso wredebma Caanacvla mudmivi denis sarelso wredebi saTbomavlo wevis 

ubnebzec, radgan maTi kvebisa da kvebis energiis distanciuri gadacemis gaadvile-

biT gaiafda sarelso wredebis eqspluatacia. cvladi denis sarelso wredebi gaxda 

avtoblokirebis sistemebis ganviTarebis Zlieri stimuli. maleve iqna SemoTavaze-

buli sixSiruli erTelementiani seqtoruli rele, 1908 wels ki _ kargi energe-

tikuli maxasiaTeblebis mqone orelementiani induqciuri seqtoruli rele. es re-

leebi dRemde gamoiyeneba msoflios bevr qveyanaSi. 

 

 

ZiriTadi nawili 

sarelso wredebis srulyofa iyo erT-erTi mniSvnelovani aRmoCena rkinigzis 

teqnikis sferoSi, romelic gansakuTrebiT saimedod uzunvelyofda matarebelT-

amoZraobis usafrTxoebas. am aRmoCeniT iwyeba sarkinigzo avtomatikis ufro rTuli 

sistemebis ganviTareba. ase rom, sarelso wredebi gaxda avtomaturi signalizaciis 

sistemebis Seqmnis safuZveli.  

1-l nax.-ze mocemulia 1 sarelso wredSi sasignalo denisa (Is.) da wevis denis (Iw.) 

gadinebis wredebi I, II da III maizolirebeli pirapirebis gverdis avliT. 
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nax. 1. cvladi denis orZafiani sarelso wredis  

sqema droseltransformatorebis gamoyenebiT 
 

sarelso wredebi imdenad moqnili mowyobilobebi aRmoCnda, rom maT ayenebdnen 

rogorc avtoblokirebis sistemebSi, ise sadgurebSi eleqtruli centralizaciis, 

avtomaturi salokomotivo signalizaciis, siCqaris avtomaturi regulirebis, saga-

dasasvlelo sistemebSi da sxv. 

orelementiani seqtoruli rele (nax. 2) Sedgeba adgilobrivi elementisagan, 

romelsac aqvs cvladi denis adgilobriv wyaroze mierTebuli gulana (1) da 

gragnili (2), aseve gulaniTa (3) da gragniliT (4) aRWurvili saliandago elemen-

tisagan, romelic CarTulia sarelso wredSi. adgilobrivi da saliandago elemen-

tebis gularebis polusebs Soris ganlagebulia aluminis seqtori (8), romelic 

brunavs RerZze da amoZravebs sakontaqto jgufis (7) saerTo kontaqtis zambaras (0) 

mxაreulis (5) da wevis (6) saSualebiT. seqtors SeuZlia ibrunos sabjen gorgola-

Webs (9 da 10) Soris. adgilobrivi elementis xviaSi (2) cvladi denis gavlisas am 

deniT Seqmnili nakadi gadakveTs seqtors (8) da masSi warmoqmnis emZ-s, romelic mis 

gamomwvev nakads CamorCeba 90 -iani kuTxiT.  

 
nax. 2. ДСШ-2 tipis orelementiani seqtoruli reles konstruqcia. 
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seqtorSi (8) warmoiqmneba denebi, romlebic Seikvreba saliandago elementis 

polusebs Soris. cnobilia, rom deniani gamtari magnitur nakadSi eqvemdebareba 

meqanikur Zalvas. amitom, Tu saliandago elementis gragnilSi (4) gaedineba deni, 

maSin am dros warmoqmnili magnituri nakadis urTierTqmedebiT seqtorSi arsebul 

denTan Cndeba mabruni momenti, romelic iswrafvis seqtoris Sesabruneblad. ana‐

logiuri movlena xdeba saliandago da adgilobrivi elementebis nakadebiT seq-

torSi warmoqmnili denebis urTierTqmedebis drosac. dadebiTi mabruni momentisa 

da seqtoris zeviT moZraobis Sedegad saerTo (s) da frontuli (f) kontaqtebis 

SerTva xdeba mxolod saliandago da adgilobrivi elementebis denebs (Zabvebs) 

Soris fazebis gansazRvruli Sefardebis dros. saliandago elementis gragnilSi 

gamavali denis Sewyvetisas (gamorTvisas) nakadebisa da denebis urTierTqmedebis 

Zalva qreba da seqtori Tavisi wonis xarjze eSveba qveviT, ris Sedegadac Seikvreba 

saerTo (s) da zurguli (z) kontaqtebi. 

 
nax. 3. ДСШ-2 tipis orelementiani seqtoruli releebis veqtoruli  

diagrama idealuri fazuri damokidebulebis dros 

 

me-3 nax-zeAwarmodgenil veqtorul diagramaze Us. da Is. aris saliandago (saxazo) 

elementis Zabvis da denis sidide, xolo Ua. da Ia. –adgilobrivi elementis Zabvis da 

denis sidide, sadac saliandago (saxazo) elementis Zabvis fazuri kuTxe adgilobrivi 

elementis Zabvis fazur kuTxesTan mimarTebaSi daZrulia 840+200=1040-iT. ДСШ-2 tipis orelementian saliandago releebze fazaTa Zvris kuTxe xasiaT-

deba Semdegnairad: 

a) orelementiani saliandago reles saliandago (saxazo) elementis Zabvis fa-

zuri kuTxe, adgilobrivi elementis Zabvis fazur kuTxesTan mimarTebaSi daZrulia 

da mas unda uswrebdes 88÷_ 120 0-is farglebSi. 

b) s/wredSi fazometriT fazuri kuTxis Zvris gasazomad, unda gaiTiSos „ass-

sar“-is sasignalo sixSireebi, raTa ar moxdes s/wredis 50 hc sixSiris mqone Zabvis 

gaJonva СОТ(СОБС-3Б) transformatoris meoreul gragnilze, amitom misi meoreuli 

gragnilis wredidan unda moxdes mcvelis (2-amperi) amoReba. 

g) ДСШ-2 tipis saliandago reles kontaqtebTan (1-2) saWiroa fazuri Zvris 

kuTxis sazomi xelsawyos (fazometris) im sadenebis mierTeba, romelTa gamomyva-

nebsac xelsawyoze aweria `adgilobrivi elementi~, xolo kontaqtebTan (3-4) ki _ im 

sadenebisa, romelTa gamomyvanebsac xelsawyoze aweria `saxazo elementi~. 

d) xelsawyos dakalibrebis (xelsawyoze ganlagebuli regulatoris meSveobiT 

00 da 1800 kuTxeebis gasworeba) Semdeg unda Semowmdes mierTebuli sadenebis pola-

roba, rac SesaZlebelia xelsawyoze ganlagebul Rilakze warweriT `dakalibreba~ 
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TiTis daWera. Tu xelsawyos isari gadaixara marcxniv, 00-saken, sadenebi mierTebu-

lia normaluri polarobiT, xolo, Tu isari gadaixara marjvniv, 1800-saken, maSin 

xelsawyoze ganlagebuli gadamrTveli warweriT `polaroba~ unda gadairTos sxva 

poziciaze. 

fazometris monacemi, roca igi Seesabameba dawesebul normebs, unda Caiweros 

s/wredebis eleqtromaxasiaTeblebis baraTSi Р-grafis gaswvriv, sawinaaRmdego Sem-

TxvevaSi aucilebelia fazuri kuTxis Zvris daregulireba. 

e) im s/wredebSi, sadac ПТ(ПОБС-2) SemaTanxmebeli transformatori CarTulia 

rogorc avtotransformatori, fazuri kuTxis Zvris daregulireba xorcieldeba 

s/wredis sareleo bolos CarTuli КБ4X4 kondensatoruli blokis (nax. 2) tevadobis 

cvliT an mkvebavi bolodan rezonansis miRweviT. 
 

 

daskvna 

amrigad, ДСШ-2 tipis saliandago mimRebebis ZiriTad dadebiT Tvisebas war-

moadgens maTi fazuri seleqciuroba. amitom, es mimRebebi da sarelso wredebi iwo-

deba fazaTmgrZnibiared. fazuri mgrZnobiaroba gamoricxavs mocemuli sarelso 

wredis mimRebis amuSavebas mosazRvre sarelso wredis kvebis wyarodan maizoli-

rebeli pirapirebis mokled SerTvisas. amitom mosazRvre sarelso wredebSi daculi 

unda iyos myisieri polarobis denis monacvleoba, xolo reles saliandago 

gragnilebi CarTuli unda iyos ise, rom dadebiTi mabruni momenti da seqtoris 

aweva zeviT xorcieldebodes mxolod sakuTari sarelso wredis kvebis wyarodan. 

rodesac adgilobriv elementis gragnilSi deni uswrebs saliandago elementis 

gragnilSi arsebul dens 88-120-iT, es kuTxe iTvleba fazaTa Zvris idealur kuTxed. 

idealuri i . kuTxidan gadaxrisas seqtorze moqmedi mabruni momentis mimarTuleba 

icvleba sawinaaRmdegod da am SemTxvevaSi reles moqmedeba arastabiluri xdeba. 
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RAILWAY TRANSPORT 
 
 

RAIL CHAINS. MEASUREMENT-ADJUSMENT OF THE PHASESHIFT  
ON TWO-ELEMENT SECTOR RELAYS 

M. Chaladze, M. Papaskiri, G. Chaladze, P. Elizbarashvili  

(Georgian Technical Univresity) 

 

Resume. The current state of operation of electric circuits existing on the Georgian Railway and in the 

subway is discussed. The value and function of the sensor (measurement – adjustment of the phase shift angle 

on two-element relays), which effectively records the location of the rolling stock and the condition of the rail 

lines, are analyzed. 

Thus, the main positive feature of the induction relay type DSSH-2 is their phase selectivity. Therefore, 

these receivers and relays are called phase-sensitive. The phase sensitivity excludes the operation of the re-

ceiver of this rail circuit with a short-term short circuit to the power source of the adjacent rail circuit. Conse-

quently, in the adjacent relay circuits, an instantaneous change in the polarity current must be observed, and 

the windings of the relay track element must be switched on in such a way that the positive torque and the 

lifting of the sector upwards are carried out only from the power source of its own electrical circuit. 

When the current in the winding of the local element is ahead of the current in the winding of the track 

(linear) element by 88-1200, this angle is considered the ideal phase shift angle. When deviating from the ideal 

angle, the direction of the torque acting on the sector changes counterclockwise, and the relay action is con-

sidered unstable.  
 

Keywords: Track (linear) element; local element; phase shift angle; aluminum sector; limiting rollers; 

rear and front contacts.  

 
 



85 
 

rkinigzis transporti 

 

 

samgzavro-teqnikuri sadgurebis sqemebis srulyofa Tanamedrove  

yelebis konstruqciis ganviTarebiT 

beJan didebaSvili, tariel kotrikaZe, levan lomsaZe, merab CalaZe, 

mixeil grigoraSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia axali samgzavro sadgurebis mSeneblobisa da arsebuli 

samgzavro sadgurebis rekonstruqciasTan dakavSirebuli samgzavro-teqnikuri sad-

gurebis sqemebis srulyofis sakiTxebi, romelTagan erT-erTia Tanamedrove kons-

truqciis yelebis SemuSaveba. Tbilisis SemovliTi rkinigzis mSeneblobis dasru-

lebis Semdeg qalqis dasavleT da aRmosavleT nawilebSi aucilebeli gaxdeba ori 

axali samgzavro-teqnikuri sadguris daproeqteba da mSenebloba, xolo saqarTve-

loSi arsebuli samgzavro-teqnikuri sadgurebis rekonstruqciisas mizanSewonili 

iqneba statiaSi SemoTavazebuli winadadebebis gaTvaliswineba. 

 

sakvanZo sityvebi: gamwevi liandagi; vagonebis sadgomi Cixi; mTavari liandagi; 

sabaqno liandagi; sadguris yeli; saisro gadamyvani; samgzavro baqani; safosto-

sabargo mowyobiloba; jvaredis kuTxe. 

 

 

Sesavali  

cnobilia, rom saqarTveloSi uaxloes periodSi ivaraudeba Tbilisis Se-

movliTi rkinigzis mSeneblobis dasruleba, ris Semdegac aucilebeli iqneba ori 

axali samgzavro sadguris daproeqteba da mSenebloba (erTi _ metrosadgur `di-

dubis~ mimdebared, meore _ metrosadgur `samgorTan~), amitom orivesTan Tu ara 

erT-erT sadgurTan mainc unda daigegmos teqnikuri sadguris mSenebloba. garda 

amisa, saWiro gaxdeba saqarTveloSi arsebuli zogierTi samgzavro-teqnikuri sad-

guris rekonstruqcia da am rekonstruqciisas statiaSi SemoTavazebuli sakiTxebis 

gaTvaliswineba. 

 

 

ZiriTadi nawili 

SevmuSavebul iqna gamWoli tipis samgzavro-teqnikuri sadguris yelebis kons-

truqciebi, romlebSic parkebi da saremonto-saekipirebo kompleqsi mimdevromiTaa 

ganlagebuli. gaerTianebuli mimReb-gamgzavni parkis Sesasvlelma yelma unda uz-
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runvelyos iseTi operaciebis erTdroulad Sesruleba, rogoricaa: samgzavro sad-

guridan Semadgenlobebis miReba da gagzavna samgzavro sadgurze an im samatareblo 

lokomotivebis Seyvana da gamoyvana, romlebic moemarTeba samgzavro sadguridan.  

am yelis mimReb-gamgzavni liandagebi mizanSewonilia daiyos sam seqciad, rom-

lebic Sedgeba mimRebi (m), adgilobrivi (ad) da gamgzavni (g) parkebisagan (nax. 1). 

 

 
 

nax. 1. samgzavro-teqnikuri sadguris gaerTianebuli  

mimReb-gamgzavni parkis yelebis sqemebi 

 

2-4, 6-8, 12-14 gadasasvlelebidan dawyebuli konstruirebuli yelebi (nax. 1) 

uzrunvelyofs depodan samatareblo lokomotivebis erTdroul Seyvanasa da gamo-

yvanas. Semdeg mosazRvre saisro gadamyvanebis sqemebis mixedviT gansazRvrul man-

Zilze igegmeba gadajvaredinebuli gadasasvleli 16-18/20-22. amis Semdeg igeba kombi-

nirebuli saisro quCa, romelic moicavs 24, 48, 50, 52, 54, 56, 58, 60 gadamyvanebs. sg 

(saisro gadamyvani) 24-is gaswvriv moiniSneba sg 26 da gadasasvlelis sigrZeze _ sg 

28-is mdgomareoba. 26_28 gadasasvlelis saSualebiT SesaZlebelia adgilobrivi ma-

tareblebis Semadgenlobebis adgilobrivi parkis liandagebze Cawodeba da gamg-

zavni parkis liandagebidan Soreuli matareblebis Semadgenlobebis erTdroulad 

gadayeneba. samgzavro sadgurze. sg 28-sa da sg 42-s Soris manZili ise unda iyos 

gaTvaliswinebuli, rom liandagTSoris daSoreba adgilobrivi parkis liandag 1-sa 

da gamgzavni parkis liandag 8-s Soris ar iyos 5,3 m-ze naklebi. 

sg 26-sa da sg 30-s Soris, agreTve sg 42-sa da sg 46-s Soris manZilis SerCeva 

xdeba mosazRvre saisro gadamyvanebis sqemebis mixedviT. 30-34-36 saisro quCa igeba 

jvaredis kuTxiT, xolo Semdeg saisro quCa 32-38 _ jvaredis ormagi kuTxiT. sg 40 

sasurvelia ganTavsdes sg 46-is gaswvriv, raTa Semcirdes liandagebis samSeneblo 

sigrZe 30-34-36 saisro quCaze am gadasasvlelis dagebasTan SedarebiT. sg 32 unda 

ganTavsdes sg 32-dan mosazRvre saisro gadamyvanebis sqemebis mixedviT gaTvalis-

winebul manZilze. 

gaerTianebuli mimReb-gamgzavni parkis kent yelze gadasvlisaTvis aucilebe-

lia mimRebi parkis liandagis (4) mocemuli normis sasargeblo sigrZis dacva, raTa 

uzrunvelyofil iqnes perspeqtiuli sigrZis samgzavro Semadgenlobebis ganTavseba 

ganiv gasasvlelebs Soris, romlebic akavSirebs 7,5 m siganis liandagTSoris 

gasasvlelebs. amrigad, pirvelad kent yelSi igegmeba sg 65-is mdgomareoba, romlis-

ganac igeba saisro quCa 65-59, Semdeg gamoixazeba gadajvaredinebuli gadasasvleli 

59-61/69-71 da mosazRvre saisro gadamyvanebis sqemebis mixedviT gaTvaliswinebul 
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manZilze igegmeba sg 73-is mdgomareoba. sg 65-dan amave manZilze mdebareobs sg 63, 

romlisganac jvaredis ormagi kuTxiT igeba saisro quCa 63-67. mimRebi parkis 

liandagebidan vagonsaremonto depos liandagebze pirdapiri gadasvlis uzrunvel-

yofisaTvis mosazRvre saisro gadamyvanebis sqemebis gamoyenebiT igegmeba 53-51, 21-19, 

11-9 gadasasvlelebi, xolo Semdeg _ 15-17 da 55-57 gadasasvlelebi. am gadasasv-

lelebidan ukanaskneli uzrunvelyofs samanevro lokomotivis Cawodebis SesaZle-

blobas Semadgenlobebis garecxvis liandagze da saremonto-saekipirebo depos Se-

movliTi liandagidan adgilobriv da gamgzavn parkebSi erTdroul Sesvlas.  

mimRebi da gamgzavni parkebis nebismieri liandagidan Semadgenlobebis gasa-

recxad Casawodeblad gaTvaliswinebulia 7-5 da 3-1 gadasasvlelebi. sg 51-is gas-

wvriv xdeba sg 23-is moniSvna da igeba kombinirebuli saisro quCa, romelic moicavs 

25, 27, 29, 31, 33, 35, 37, 39 gadamyvanebs. 25-41-9 SeerTebis saSualebiT SesaZlebelia 

gamgzavni parkidan savagono depos liandagebze erTdrouli gadaadgileba da, piri-

qiT, saremonto-saekipirebo depodan _ mimRebi parkis liandagebze gadaadgileba. 41-

43 gadasasvleli gaTvaliswinebulia salokomotivo meurneobidan Semadgenlobis 

vagonsaremonto depos liandagebze Sesasvlelad. 

sg 13-is mdebareoba ganisazRvreba sawvavis sawyobis sigrZidan gamomdinare. 

gasaTvaliswinebelia, rom manZili am sawyobis bolodan moxvevis kuTxis wveromde 

ar unda iyos 25 m-ze naklebi. 

me-2 nax-ze warmodgenilia saremonto-saekipirebo kompleqsis yelebi. maTi kons-

truireba xdeba kompleqsurobis pirobidan gamomdinare. saremonto-saekipirebo kom-

pleqsis sigrZis SerCeva xdeba samgzavro Semadgenlobebis perspeqtiuli sigrZis 

gaTvaliswinebiT, xolo manZili saremonto-saekipirebo kompleqsis karebidan mru-

dis dasawyisamde ar unda iyos 25 m-ze naklebi. 

 

 
 

 nax. 2. samgzavro-teqnikuri sadguris saremonto-saekipirebo  

kompleqsis yelis sqema 

  

liandagis (8) sasargeblo sigrZe, romelic gankuTvnilia vagonebis garecxvi-

saTvis unda SeirCes iseTi, rom samrecxao saamqros win da ukan SesaZlebeli iyos 

samanevro lokomotivebTan erTad perspeqtiuli sigrZis Semadgenlobebis ganTavseba. 
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saremonto-saekipirebo deposa da vagonsaremonto depos Soris mdebare lian-

dagebi (1-4) gankuTvnilia axsniTi remontis momlodine da garemontebuli vagonebi-

saTvis. amaTgan erT-erTi warmoadgens savlel liandags. vagonsaremonto depoSi 

liandagi (4) gankuTvnilia borbliani da sxva tvirTebis gadmosatvirTad, romlebic 

depos mimarTulebiT miemarTeba.. 

dadgenili sanitariuli normebis Sesabamisad vagonebis airuli damuSavebis 

punqti ganTavsebuli unda iyos sadguris ZiriTadi mowyobilobebisagan moSorebiT. 

 

 
 

daskvna 

amrigad, rekonstruqciis Semdeg gaerTianebuli mimReb-gamgzavni parkis Sesa-

svleli yeli uzrunvelyofs samgzavro sadguridan Semadgenlobebis miRebasa da 

gagzavnas samgzavro sadgurze an im samatareblo lokomotivebis Cawodebasa da 

gamotanas, romlebic samgzavro sadguridan miemarTeba da miewodeba maT, xolo 

gamosasvleli yeli _ gamgzavni parkidan erTdroul gadaadgilebas savagono depos 

liandagebze da, piriqiT, saremonto-saekipirebo depodan _ mimRebi parkis lianda-

gebze. 
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IMPROVEMENT OF PASSENGER STATION SCHEMES WITH THE  
DEVELOPMENT OF MODERN STRUCTURES OF MOUTHS 

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

(Georgian Technical Univresity) 

 

Resume. The construction of new technical passenger stations or the reconstruction of existing passen-

ger stations, by improving schemes of the stations with the development of modern structures of mouths are 

considered. As Georgia is expected to complete the construction of a bypass railway in Tbilisi, it will be nec-

essary to design and construct two new technical passenger stations (one on the western side and the other on 

the eastern side). It will be advisable to take into account the proposed in the article issues to reconstruct the 

existing passenger stations in Georgia.  
 

Keywords: dead end of carriage parking; main rails; mouth of the station; passenger platform; plat-

form rails; point frog; post-cargp equipment; switch; traction sensor.  
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msubuqi mrewveloba 

 

 

wnex-formebis konstruqciuli Taviseburebebi da maTi  

daproeqtebis teqnikuri moTxovnebi 

TinaTin maRlakeliZe, peter Smidti,Pstefano roteli 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia  

`ST GEORGITALI~) 

 

 

reziume: ganxilulia cxeli vulkanizaciis da Camosxmis meTodiT fexsacmlis 

damzadebisas saWiro wnex-formebis kontruqciuli Taviseburebebi da maTi daproeq-

tebis teqnikuri moTxovnebi, romlebic iTvaliswinebs wnex-formebis elementebis 

konstruqciisa da masalebis SerCevas, wnex-formebis gamocdas, naxazebis koreqti-

rebas, sruli seriisTvis mrudebis gamravlebas, kalapotebis, matricebis da 

puansonebis damuSavebis teqnologiur procesebs, kompleqtis Semowmebasa da wnex-

formebis SefuTvas. 

 

sakvanZo sityvebi: gamravleba; koreqtireba; teqnologiuri procesi; wnex-forma. 

 

 

Sesavali  

wnex-formebis daproeqtebis erT-erTi yvelaze ufro Sromatevadi procesia sac-

deli wnex-formebisa da Targebis kompleqtis damzadeba. seriuli warmoebisaTvis 

sacdeli wnex-formebis vargisianobis gansazRvra xdeba masSi damzadebuli fexsa-

cmlis xarisxis mixedviT. mza fexsacmels amowmeben fexsacmlis Semqmneli teqno-

logebi da wnex-formis konstruqtorebi. sacdeli wnex-formebis Semowmebis Ziri-

Tadi amocanaa naxevarmatricebis, puansonisa da kalapotebis muSa mrudebis siswo-

ris dadgena da maTi dayvana im zomebamde, romlebic ganapirobebs xarisxiani fex-

sacmlis miRebas. 

sacdeli wnex-formebisaTvis gankuTvnili fexsacmeli unda damzaddes zustad 

im masalebiTa da teqnologiiT, romelic gaTvaliswinebulia misi masobrivi warmo-

ebisaTvis. fexsacmlis detalebis masalebis Secvlam wnex-formebis zomebis dazus-

tebisas SeiZleba araswori Sedegebi aCvenos.  

muSaobis praqtikam cxadyo, rom sacdeli wnex-forma yovelTvis saWiroebs 

Sesworebas. sacdeli wnex-formebis Semowmebis Sedegebi fiqsirdeba konstruqtore-

bis mier da am Sedegebis mixedviT xdeba cvlilebebis dadgena, romlebic Setanili 

unda iqnes sacdeli wnex-formebis naxazebSi. 
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ZiriTadi nawili 

wnex-formebis elementebis konstruqciisa da masalebis SerCeva. wnex-formis 

kalapotis daniSnulebaa fexsacmlis sworad dayeneba naxevarmatricebis daxurvisas 

da misi swor mdgomareobaSi yofna fexsacmlis Ziris (lanCis) formirebisa da 

vulkanizaciis dros. vinaidan kalapotebi ganicdis did datvirTvebs, sasurvelia 

maTi damzadeba moxdes liTonisagan. koroziisagan dacvis mizniT ki liTonis 

kalapotis zedapirs faraven qromiT.  

danadgaris saxeobis mixedviT kalapotebi SeiZleba iyos mosaxsneli da ara-

mosaxsneli, erTiani an danawevrebuli. zogjer vulkanizaciasTan erTad kalapoteb-

ze SeiZleba moxdes zedapiris formirebac. am SemTxvevaSi misi zomebi zustad unda 

Seesabamebodes mosaWimi kalapotis zomebs, magram, Tuki namzadi jer mosaWim kala-

potze formirdeba, maSin wnexis kalapotis zedapiris zomebi SeiZleba Semcirdes, 

rac amartivebs masze fexsacmlis Camocmasa da moxsnas. kalapotis zomebis Semci-

reba iwyeba kalapotis wibodan 10_15 mm-is zeviT. zeda nawilSi is 4_5 mm-mdea. ka-

lapotis kvalisa da profilis yvela zoma aseve wibodan 10_15 mm-zea. ganivi Wrilis 

zomebi Seesabameba mosaWimi kalapotis zomebs. Tu namzadi Ziris formirebis ubanze 

miewodeba formirebis gareSe, maSin gamoiyeneba danawevrebuli kalapotebi, romelTa 

sisrule mosaWimi kalapotis sisrulis tolia. Ddanawevrebuli kalapotebiT 

muSaobisas martivdeba namzadis kalapotze Camocmisa da Ziris vulkanizaciis Semdeg 

mza fexsacmlis kalapotidan moxsnis procesi.  

naxevarmatricebis daniSnulebaa lanCis kidisa da rantisaTvis formis micema 

da rezinis narevisaTvis siTbos gadacema. naxevarmatricebi ZiriTadad Sedgeba ori 

nawilisagan, romlebic ixsneba kvalis RerZis vertikalur sibrtyeSi. matricebi 

mzaddeba foladisagan, radganac muSaobis procesSi isini didi datvirTvis qveSaa.  

agregatze ZiriTadad gamoyenebulia aluminis Senadnobis wnex-formebi, magram 

yvelaze sust rgols warmoadgens naxevarmatricis tuCi, romelic kalapotis nam-

zadTan miWeris dros ganicdis wnevis zemoqmedebas.  

mecnierebis b. stronginasa da a. Svarcis [1] mier SemuSavebul iqna vulkaniza-

ciis procesSi gadasaWim nawiburze wnevis gansazRvris meTodika, romlis mixed-

viTac dgindeba fexsacmlis calkeul kveTaSi fexsacmlis gadasaWim nawiburze 

ganxorcielebuli wnevis sxvadasxva mniSvneloba da nawildeba araTanabrad. igi 

yvelaze dabalia cxvir-konaTas nawilSi, xolo yvelaze metia _ konaTas nawilSi. 

Sesabamisad, naxevarmatricis tuCis yvelaze saSiS kveTas warmoadgens kamaris 

nawili, amitom naxevarmatricebis tuCis Taros zomebis gansazRvrisaTvis 

mizanSewonilia am ubnis Semowmeba simtkiceze Semdegi formuliT:  

 
 

2 6 hz
H





 ,  

sadac h – kalapotiani fexsacmlis dacilebaa naxevarmatricis tuCis kidemde;  

l – naxevarmatricis tuCis Taros sigane;  

H  – naxevarmatricis tuCis simaRle;  

z – geometriuli faqtori, romelic tolia  

 1
2

h
Z    ; 

  – daZabuloba naxevarmatricis tuCSi;  
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[ ]  – dasaSvebi daZabuloba.  

matricebis muSa zedapiris forma da zomebi damokidebulia fexsacmlis Ziris 

formasa da zomebze. lanCis zeda Tarosa da kidis formis mixedviT matricebi 

SeiZleba iyos damzadebuli Rrmulis tuCTan erTad an Sedgenili Rrmulis mo-

saxsneli tuCiT, romelic magrdeba naxevarmatricebze xraxnebiT. mosaxsneltuCiani 

matricebi dasamzadeblad martivia.  

erTiani matricebis dagegmareba xdeba im SemTxvevaSi, roca danadgari ar iZ-

leva mosaxsneltuCiani matricebis gamoyenebis saSualebas. kidis daWdevebis teqno-

logiurobis gasazrdelad naxevarmatricebi mzaddeba saxurebliT an saxureblis 

gareSe. aqvs Termoregulirebisa da temperaturis sazomi gadamwodebi, xolo gabar-

itul zomebsa da konstruqciebs arCeven danadgaris mixedviT.  

puansonis daniSnulebaa saWiro zomisa da formis lanCis kvalis miReba, rezi-

nis narevze siTbos gadacema da misi formirebisaTvis saWiro wnevis uzrunvelyofa. 

puansoni mzaddeba moqromili foladisagan rogorc saxurebliT, ise mis gareSe. 

puansonze SeiZleba gaTvaliswinebuli iyos adgili Termoregulatorisa da temper-

aturis sazomi gadamwodebisaTvis. 

wnex-formebis gamocda da gamarTva naxazebis koreqtirebiT. sacdel wnex-for-

mebsa da Targebs amowmeben muSa naxazebis mixedviT. sacdel wnex-formas danadgarze 

amontaJeben kalapotis gareSe da akvirdebian naxevarmatricebis sworad daxurvisa 

da puansonis Tavisuflad moZraobis process. wnex-formis saboloo gamarTva xdeba 

kalapotze Camocmul fexsacmlis namzadTan erTad. kalapotis matricis tuCebis 

mimarT sworad dayeneba mowmdeba namzadze naxevarmatricis tuCebis SemoWeriT fex-

sacmlis Ziris vulkanizaciis gareSe.  

wnex-formebis gamarTvis Semdeg xorcieldeba fexsacmelze Ziris vulkanizacia 

gadasaWim nawiburebze webos wasmis gareSe, raTa vulkanizaciis Semdeg advilad 

moxdes zedapiridan Ziris acla da mis sxvadasxva ubanSi sisqis gansazRvra. lanCis 

sisqis gazomvis Semdeg saTanado Sesworebebi SeaqvT kalapotisa da puansonis day-

enebaSi. marjvena da marcxena wnex-formebis dayenebis sisworeSi darwmunebis Semdeg 

axdenen Ziris vulkanizacias da wnex-formebis vargisianobis dadgenas.  

Sefasebis obieqturobisaTvis saWiroa ramdenime wyvili fexsacmlis vulkani-

zacia. mza fexsacmelSi mowmdeba lanCisa da quslis sasiarulo nawilis horizon-

talur sibrtyesTan SeTavsebis siswore. es Semowmeba unda moxdes fexsacmlis kala-

potidan moxsnamde, vinaidan moxsnis procesSi fexsacmeli SeiZleba deformirdes. 

mowmdeba agreTve xiluli rantisa da naxevarmatricebis Taros sigane da gverdiTi 

SemoWeris meTodis gamoyenebisas _ fexsacmelebSi morezinebis sigane. lanCis Semo-

wmebisas ki gansakuTrebuli yuradReba eqceva mis konturs, quslis zomebs da gan-

lagebas, lanCis kidisa da kvalis suraTs. yvela maCveneblis Sedareba xdeba 

fexsacmlis maketTan da dagegmarebis sawyis monacemebTan. koreqtirdeba yvela 

naxazi. koreqtirebul naxazebze keTdeba warwera `varianti 2~. zogjer naxazebi 

kvlav saWiroebs Sesworebebs, radgan saukeTeso variantTan misaaxloebeli yvela 

mcdeloba uSedegod mTavrdeba da ubrundeba pirvel variants. koreqtirebuli naxa‐

zebi inaxeba da maTi saSualebiT SesaZlebelia cvlilebebisaTvis Tvalis midevneba.  

koreqtirebuli naxazebis mixedviT mzaddeba axali Targebi da wnex-forma. 

dasazustebeli samuSaoebis moculoba damokidebulia cvlilebis xasiaTze. magali-



93 
 

Tad, Tu saWiroa quslis nawilSi qveda kidis gadideba, qveda kidis Targis damza-

debis Semdeg moniSnaven naxevarmatricis qveda kidis konturs da awarmoeben me-

qanikur damuSavebas. am dros saWiroa puansonis gadideba quslis konturis gaswvriv. 

sacdeli wnex-formis Sesworebisas icvleba naxevarmatricis, puansonis, kalapotis 

da a. S. profili da konturi. zogjer wnex-formebis gadakeTebis samuSaoebi sac-

deli wnex-formebis damzadebis 50_60 %-s Seadgens.  

sacdeli wnex-formebis parametrebis Secvlisa da damuSavebis teqno-logiuri 

xerxebi SeiZleba sxvadasxvagvari iyos. Targebis, naxevarmatricebis, puansonebisa 

da kalapotebis Sesworebis garda, zogjer SeiZleba saWiro gaxdes wnex-formis 

sxvadasxva elementis axliT Secvla. saboloo gadawyvetileba sacdeli wnex-for-

mebis vargisianobis Sesaxeb damkveTsa da damproeqtebels Soris formdeba miReba-

Cabarebis aqtiT.  

wnex-formebis dagegmarebisas sacdeli wnex-formebis damuSaveba sakmaod sapa-

suxismgeblo da Sromatevadi etapia. maTzea damokidebuli seriuli warmoebis wnex-

formebis xarisxi. 

wnex-formebisa da Targebis seriis naxazebis Sesaqmnelad gamoiyeneba sacdeli 

wnex-formebisa da Targebis koreqtirebuli naxazebi. wnex-formebis seriaSi ar icv-

leba danadgarze dasayenebeli zomebi. icvleba mxolod is zomebi, romlebic gan-

sazRvravs fexsacmlis Ziris formasa da zomebs. wnex-formis erTi nomridan meore 

nomerze gadasasvleli muSa mrudebis parametrebis cvlilebac iseve xdeba, rogorc 

fexsacmlis zoma-sisruliTi nomrebis Sedgenis dros. wnex-formebis seriis zomebis 

cvlileba efuZneba kalapotis nomris sigrZe-siganeSi cvlilebis kanons. kalapotis 

sigrZis cvlilebiT yvela misi grZivi zoma icvleba kvalis sigrZis pirdapir‐

proporciulad. grZivi da ganivi zomebis cvlilebis kanonzomierebidan gamomdinare, 

adgenen kalapotebis serias. momijnave nomrebs Soris sxvaoba mudmivi sididea da 10 

mm-is tolia. momijne nomris ganivi zomebis cvlileba konaTas nawilSi Seadgens 2 

mm-s. kalapotis saWiro nomris zomebis dadgena xdeba saSualo nomridan 

gamomdinare, formuliT:  

 0 1l l K  , 

sadac l  kalapotis nebismieri nomris zomaa;  

0l  – saSualo nomris Sesabamisi zoma;  

1K  – proporciulobis koeficienti.  

proporciulobis koeficienti gamoiTvleba formuliT: 

 1 01 ( )K T T K   ,  

sadac T  kalapotis nebismieri nomeria;  

0T  – kalapotis saSualo nomeri;  

K  – koeficienti.  

K  koeficients kalapotis saWiro nomris grZivi, ganivi an maRlivi zomebidan 

gamomdinare, sxvadasxva mniSvneloba aqvs. fexsacmlis nebismieri fasonis grZivi 

zomebi ganisazRvreba grZivi koeficientiT K( .Kgr ) da am SemTxvevaSi .K K gr ; ganivi 

zomebi ki ganisazRvreba ganivi koeficientiTK ( .Kgan ) da am SemTxvevaSi .K K gan  mo-

cemuli fasonis kalapotisaTvis ganivi da grZivi koeficientebi mudmivia da kala-

potis zomebs nebismieri nomrisaTvis koordinatTa sistemaSi pouloben zemoaRniS-

nuli koeficientebis mixedviT.  



94 
 

grZivi zomebis gansazRvrisaTvis grZivi koeficienti gamoiTvleba formuliT:  

  
10

K
L

gr , 

sadac L  saSualo nomris kalapotis kvalis sigrZea. 

kalapotis ganivi an maRlivi zomebis sapovnelad Sesabamisi koeficienti gan-

isazRvreba formuliT: 

  .

2
K

B
gan . 

aq B BsaSualo nomris kalapotis kvalis siganea 0,68 Д kveTaSi (mm).  

kalapotis nebismieri zomisaTvis grZivi zomebis ganmsazRvrel formulas aqvs 

Semdegi saxe: 

  0 0

10
( )l l l T T

L
     

. 

 ganivi da maRlivi zomebi ganisazRvreba formuliT: 

 0 0

2
( )l l l T T

B
     

. 

proporciulobis koeficientis N mniSvnelobas zomiTi asortimentis danarCeni 

nomrebisaTvis pouloben formuliT  

 1
1N N K , 

sadac N  saZiebeli grZivi zomaa;  
1N – sawyisi grZivi zoma; 

1K – proporciulobis koeficienti.  

aRniSnuli meTodologiis gamoyenebiT gaangariSebul iqna Zalovani struqtu-

rebisa (jari, policia) da soflis meurneobis dargSi dasaqmebuli mamakacebisa da 

qalebis specfexsacmelebisTvis speckalapotebis seria. dadginda saSualo nomeri, 

ganisazRvra rogorc kalapotis kvalis proeqciis sidide, ise cxviris nawilidan 

pirvel Wrilamde manZili da a.S. [1, 2, 3].  

wnex-formebis konstruqciuli Taviseburebebi da maTi dagegmarebis teqnikuri 

moTxovnebi. wnex-forma Sedgeba oTxi ZiriTadi kvanZisagan, kerZod kalapotis, naxe-

varmatricebis, puansonisa da qimisagan. wnex-forma warmoadgens sakmaod xist kon-

struqcias, romelic uZlebs agregatis gare datvirTvebs da mis siRrmeSi vulkan-

izaciis dros warmoqmnil Siga wnevas.  

wnex-formis yvela zoma mzaddeba mesame klasis sizustiT. wnex-formis muSa 

zedapirebi rTuli konfiguraciis mrudebia. mrudwiruli zedapirebi muSavdeba 0,1 

mm sizustiT da maRali sisufTaviT.  

wnex-formebis damzadebas sWirdeba didi raodenobiT liTonsaWreli Carxebi, 

aseve specialuri sakopire frezebi horizontalur sibrtyiTi da moculobiTi ko-

pirebisaTvis. nakeTobis damzadebis sirTulisa da damuSavebis maRali sizustis 

gamo saWiroa mravali samarjvis gamoyeneba. magaliTad, marto Semowmebisa da moniS-

vnisaTvis gamoiyeneba 150-mde specialuri Targi da aRWurviloba. miuxedavad aR-

niSnulisa, xeliT muSaoba Seadgens saerTo Sromatevadobis 30 %-s. 

kalapotebis damuSavebis teqnologiuri procesi. teqnikuri moTxovnebisa da 

masalebis mixedviT kalapotebis damuSaveba ramdenime teqnologiuri variantiT mim-

dinareobs. kalapotebi mzaddeba 15Л markis foladiT an АЛ3В markis siliciumiT. 
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kalapotebis damuSavebis Tanmimdevroba mocemulia 1-l cxrilSi, sadac miTiTebu-

lia mxolod ZiriTadi teqnologiuri operaciebi.  

 

cxrili 1 

kalapotebis damuSavebis Tanmimdevroba 

operaciis 

nomeri 

damuSavebis eskizi operacia, gamoyenebuli danadgari 

 

1 

 

 

Wrilis frezva quslis nawilSi. 

vertikaluri safrezi Carxi 

 

 

 

 

 

 

 

 

2 

I pozicia. kvalis frezva. sakopire-

safrezi Carxi 6441-Б 
II pozicia. gare mxaris frezva 

 

 

III pozicia. Siga mxaris frezva 

 

IV pozicia. cxviris nawilis zeda-

piris frezva 

 

3 

 

 

sivrciTi TargebiT wibos damuSaveba

 

4 

 

 

kvalis damuSaveba saSualo pro-

filis Targis mixedviT 

 

 

5 

 

kvalis damuSaveba ganivi Wrilis 

mixedviT 

 

frezvis pirveli operacia sruldeba vertikalur safrez Carxze. kalapots 

ayeneben samarjvSi, romelsac aqvs ori fiqsatori, xolo zevidan amagreben mimWeri 

TamasiT. safrezis vertikalur Tavs abruneben kalapotis saSualo profilis mru-

dis daxris Sesabamisad. kalapotis kvalis safreziT damuSaveba xdeba cxvirisa da 

quslis nawilSi Tamasis dayenebis Semdeg.  
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1-l Nnax-ze mocemulia kalapotis zedapiris frezvisaTvis gamoyenebuli samar-

jvis sqema. misi konstruqcia saSualebas iZleva kalapotis damuSavebis yvela opera-

cia Sesruldes kalapotis moxsnis gareSe. gonio (8) uZravadaa damagrebuli Spin-

delze (9). kalapoti fiqsirdeba ori TiTiT (5), romlebic Cawnexilia gonioSi da 

damagrebulia WanWikiT (7), romlis Tavic Sedis Т-sebr RarSi. damagrebis es principi 
gamoyenebulia Yyoveli meqanikuri operaciis dros. Spindeli (9) SeiZleba Semobrun-

des Tavisi RerZis garSemo 360 0-iT da fiqsirdeba yoveli 150-is Semdeg saxeluriT 

(3), Spindeli korpusSi (4) magrdeba konusuri CasmiTa da WanWikuri SeerTebiT (1, 2). 

 
 nax. 1. kalapotis zedapiris safrezi samarjvis sqema 

 

kalapotis mrudwiruli zedapiris damuSaveba xorcieldeba naxevaravtomatze 

sakopire saSualebiT (masStabi 1:1). muSa Spindelis maRali brunTa ricxvi ki misi 

damuSavebisas msubuqi sxmulis nakeTobis swrafmWreli foladiT damzadebuli 

frezebiTaa SesaZlebeli. 

me-2 nax-ze mocemulia sakopirebeli TiTisa da orkalmiani frezis damaxasiaTe-

beli formebi. samarjvi sakopiresTan erTad magrdeba zeda sayrden dgarze; xolo 

samarjvi dasamuSavebeli kalapotiT _ qveda dgarze. kalapotis frezva iwyeba kval-

idan da mowmdeba sivrciTi TargebiT. gverdiTi zedapiris damuSaveba sruldeba 

TanmimdevrobiT oTx poziciaze. pirvel poziciaze xdeba kvalis damuSaveba, meore 

da mesame poziciaze ki _ gverdiTi zedapiris damuSaveba. kalapotis konfiguraciis 

mixedviT operaciebis raodenoba SeiZleba oTxze metic iyos. am mizniT samarjvis 

Spindels ayeneben saWiro mdebareobaSi ise, rom SesaZlebeli iyos misi 15, 30 da 45 0-

iT mobruneba. cxviris nawilis zedapiris frezva xdeba oTx poziciaze. 

 
nax. 2. sakopirebeli TiTisa (a) da orkalmiani frezis formebi (b) 

  

samarjvSi moTavsebul kalapotze sivrciTi TargebiT amowmeben kvalis kontu-

ris profilis mdgomareobas. amis Semdeg amuSaveben kalapotis kvals Siga, gare da 

saSualo profilis konturis gaswvriv.  
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me-3 nax-ze naCvenebia sivrciTi TargebiT kalapotis Sesamowmebeli mowyobi-

lobis sqema. kompleqti Sedgeba oTxi Targisagan, romlebic gamoiyeneba marjvena da 

marcxena kalapotis Siga da gare wibos Sesamowmeblad. aseve TargiT mowmdeba kal-

apotis saSualo profilic.  

.  

Nnax. .3. kalapotis Sesamowmebeli samarjvis sqema 

 

matricebis damuSavebis teqnologiuri procesi. naxevarmatricebsa da puansons 

amzadeben furclovani foladisagan, romlis sisqe wnex-formis konstruqciis mixe-

dviT Seadgens 40_70 mm-s. namzadis gamokveTa xdeba avtomatze specialuri sakopire 

saSualebiT. damuSavebisaTvis nameti eZleva 4-5 mm.  

me-4 nax-ze mocemulia naxevarmatricis namzadis gamokveTis sqema. Aanalogiurad 

xdeba puansonis namzadis gamoWrac. gamosaWrel kopirebs amzadeben liTonsaWrel 

Carxebze 6 mm sisqis mcirenaxSirbadiani foladisagan. sakopire zedapiris sisufTave 

unda Seesabamebodes me-4 klass da arc sizuste unda aWarbebdes amave klass. mat-

ricis damuSaveba xdeba ramdenime variantad. damuSavebis procesi rTuli da Sro-

matevadia. dasamuSaveblad gamoiyeneba Cveulebrivi safrezi, universaluri, sa-

kopire-safrezi da saxexi Carxebi. 

 
 Nnax. 4. naxevarmatricis namzadis gamokveTis sqema: 1 – magnituri TiTi;  

2 – sakopire; 3 – satuCe; 4 _ naxevarmatricis namzadi 

 

operaciebis umravlesoba sruldeba specialuri da universaluri samarjvebiT. 

muSa zedapirebis dasamuSaveblad gamoiyeneba pnevmoamZraviani saxexi manqanebi. 
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teqnologiuri procesis maRali meqanizaciis xarisxis miuxedavad calkeuli 

teqnologiuri operaciebi, rogoricaa kidis suraTis datana, faskis damuSaveba da 

sxv., saWiroa Sesruldes xeliT.  

naxevarmatricebis damuSavebis Tanmimdevroba mocemulia me-2 cxrilSi, sadac 

warmodgenilia ZiriTadi operaciebi, xolo umniSvnelo samuSaoebi (magaliTad, 

Termowyvilebis naxvretis damuSaveba da sxv.) gamotovebulia.  

naxevarmatricebis namzadi miewodeba namzadis saamqros, sadac winaswar xdeba 

misi Termuli damuSaveba, gamowva da normalizacia [1, 2, 3]. 

 

cxrili 2 

naxevarmatricebis damuSavebis Tanmimdevroba 

 
№ 

 

 

damuSavebis eskizi 

 

 

operacia, gamoyenebuli danadgari 

 

1 

 

 
zedapirebis 1, 2, 3, 4, 5 frezva vertikaluri 

safrezi Carxi. T15K6 myari Senadnobis frezi 

 

 

 

2 
1, 2, 3, 4 zedapirebis gaxexa 

brtyeli saxexi Carxi 

 

3 

 

torculi zedapirebis frezva 

horizontaluri safrezi Carxi 

 

 

 

4  

naxvretebis 05AA2a da 012A3 winaswari da sabo-

loo damuSaveba 

vertikalur-saxvreti Carxi 

 

 

5 

 
 

kidis konturis winaswari damuSaveba 

vertikaluri kopirebis Carxi 6M42K 
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6 

 

quslisa da kamaris nawilSi qveda kidis sabo-

loo damuSaveba 

vertikaluri sakopire Carxi 6M42K 

 

 

 

7 

 

ori Sverilisa da kuTxis Raris damuSaveba 

vertikaluri safrezi Carxi 

 

8 

 

zeda gare profilis damuSaveba 

 

horizontaluri safrezi Carxi 

 

9 

ix. me-8 operaciis eskizi zeda Siga profilis damuSaveba 

 

horizontaluri safrezi Carxi 

 

10 

 

cxviris nawilSi zeda da qveda kidis da-

muSaveba 

universaluri safrezi Carxi 

 

 

11 

 

quslis nawilSi zeda da qveda kidis da-

muSaveba 

 

universaluri safrezi Carxi 

 

 

12 

  

_ profilebisa da konturis damuSaveba 

 

 

 

 

13 
firfitebis dayeneba da rantis 

datvifvra 
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puansonebis damuSavebis teqnologiuri procesi. puansonebis damuSavebisaTvis 

miRebulia teqnologiuri procesebis ramdenime varianti. me-3 cxrilSi mocemulia 

puansonebis meqanikuri damuSavebis ZiriTadi operaciebi (umniSvnelo operaciebis 

gareSe). zogierT eskizze gaerTianebulia ramdenime operacia. DdamuSavebisaTvis gam-

oiyeneba rogorc safrezi, aseve konturuli kopirebis Carxebi, xolo nawil ope-

raciebze _ specialuri samarjvebi. meqanikur saamqroSi moxvedramde namzadi gan-

icdis Termul damuSavebas (gamowvas) an normalizacias [1, 2, 3]. puansonis morgeba 

matricaze xdeba suraTis datanis Semdeg. puansonis kvalis suraTi sruldeba 

damkveTTan SeTanxmebiT. 
 

cxrili 3 

puansonis meqanikuri damuSavebis ZiriTadi operaciebi 

 

14 

 

Rrmulis profilis damuSaveba vertikaluri 

sakopire Carxi 6M42K 

 

15 

 

faskebis frezva universaluri safrezi Carxi 

 

16 
_ Rrmulisa da faskebis damuSaveba 

# damuSavebis eskizi operacia, gamoyenebuli danadgari 

1 
zedapiris (1 da 2) frezva  

vertikaluri safrezi Carxi  

2 
zedapirebis xexa  

saxexi Carxi  

3 

 

naxvretebis damuSaveba da 

xraxnis moWera  

vertikalur-saxvreti Carxi 6M42K 
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wnex-formis mcire seriebiT damzadeba da dasagegmarebeli teqnologiuri par-

ametrebi. fexsacmlis warmoebis perspeqtiul mimarTulebad iTvleba kompleqtis 

Semowmeba. wnex-formebis Sesrulebis xarisxi mowmdeba teqnikuri pirobebis mixedviT 

eqspertTa jgufis mier TiToeuli nomrisaTvis specialurad damzadebuli Targe-

bisa da sazomi xelsawyoebis gamoyenebiT. TiToeul kompleqtze xdeba nomris, fa-

sonisa da damRis datana. wnex-formis yovel nomers Tan erTvis kalapotisa da 

matricis Rrmulis moculobiTi Targebi, matricis qveda kidis konturis proeqciisa 

da puansonis grZivi profilis Targebi. fexsacmlis TiToeuli nomris wnex-formis 

elementebisa da Targebis SefuTva xdeba cal-calke yuTebSi.  

 

4 

 

konturis winaswari damuSaveba  

vertikaluri konturuli sakopire 

Carxi 6M42K 

5 ix. me-4 operaciis eskizi konturis saboloo damuSaveba  

6 
saxureblis Raris frezva  

universaluri safrezi Carxi  

7 
quslis nawilis winaswari damuSaveba 

vertikaluri safrezi Carxi 

8 

 

ix. me-7 operaciis eskizi 

 

quslis nawilis saboloo damuSaveba  

universaluri safrezi Carxi 

  

9 
„kovzis“ winaswari damuSaveba  

sakopire-safrezi Carxi  

10 ix. me-9 operaciis eskizi 
`kovzis“ saboloo damuSaveba 

sakopire-safrezi Carxi 6441-Б  
11 

dadablebis frezva  

universaluri safrezi Carxi  
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dokumentacia wnex-formebis dasamzadeblad. wnex-formebis dasamzadebeli do-

kumentacia Sedgeba naxazebis sami jgufisagan. pirvel jgufs miekuTvneba damxmare 

brtyeli Targebis naxazebi, romlis mixedviTac mzaddeba muSa Targebi; meore jgufs 

_ brtyeli da moculobiTi muSa Targebis naxazebi, romlis mixedviTac mzaddeba 

wnex-formis nawilebi; mesame jgufs _ wnex-formebis yvela detalis Targebi mar-

jvena da marcxena naxevarwyvilebisaTvis [4, 5, 6]. 

mcire seriebiT wnex-formebis dasamzadeblad naxazebi mzaddeba mxolod 

marjvena naxevarwyvilisaTvis. wnex-formaSi muSa mrudeebi ewodeba yvela mruds, 

romlebic exeba fexsacmelsa da lanCis masalas. es rTuli sivrciTi mrudebi nax-

azebze gegmardeba or sibrtyeze. naxazebis Sedgena iwyeba saerTo xedidan, ro-

melzedac ganisazRvreba kalapotis mdebareoba wnexis RerZis mimarT. Semdeg iReben 

kalapotis zomebs da amzadeben muSa mrudebis naxazebs. kalapotis muSa mrudebis 

naxazebis mixedviT adgenen danarCeni muSa mrudebis naxazebs da specialur cxrilSi 

mocemuli koeficientebis daxmarebiT axdenen yvela nomris zomebis gaangariSebas. 

kalapotis, matricisa da puansonis naxazebze miuTiTeben ToToeuli nawilis Tavise-

burebebs _ kidis profils, suraTs da a. S. Targis naxazebs ar adgenen, radganac 

igi erTnairia yvela fasonisaTvis da gansxvavdeba mxolod muSa naxazebiT.  

wnex-formisaTvis Targebis damzadeba. Targebi mzaddeba garkveuli Tanmim-

devrobiT, romelic gamosaxulia sqemaze (nax. 5.), sadac brtyeli Targebi naCvenebia 

marTkuTxedSi, xolo sivrciTi _ kvadratSi (miTiTebulia damzadebis Tanmimdev-

robis aRmniSvneli nomrebi 1-dan 16-mde).^naxazebiTa da kvali #3 Targis (1) mixedviT 

moniSnaven matricis Rrmulis (4) Targebis proeqcias, romelsac, Semdeg gamoWrian 

da gaqlibaven. naxazebisa da Targis (4) mixedviT amzadeben matricis qveda wibos 

proeqciis Targebs (kvali 5). 
  

 
nax. 5. Targebis damzadebis Tanmimdevrobis sqema 
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naxazebiTa da vertikalur sibrtyeSi kalapotis wibos proeqciis Targebis mi-

xedviT amzadeben matricisa da puansonis profilis Targebs (6_9).  

kalapotis ganivi Wrilis (10) brtyeli Targebi sruldeba kalapotis Wrilis 

naxazebis mixedviT. 

me-6 nax-ze mocemulia brtyeli da sivrciTi Targebis sqemebi kalapotis wi-

bosaTvis. cifrebi naxazze miuTiTebs dasamuSavebel zedapirsa da muSa mrudebs.  

 
nax. 6. sivrciTi da brtyeli Targebis sqema 

 

Targis (2) mixedviT moniSnaven sivrciTi Targis (11) gare mxaris profils, 

xolo TargiT (3) _ sivrciTi Targis (12) Siga mxaris profils. sivrciTi Targis 

qveda sibrtyeze TargiT (1) moniSnaven kalapotis kvalis proeqciis gare mxaris 

konturs Targis (11) RerZamde da Siga mxaris konturs _ Targis (12) RerZamde. Carxze 

damuSavebis Semdeg orive sivrciT Targs amowmeben brtyeli Targebis mixedviT.  

me-6 b nax-ze warmodgenilia matricis Rrmulis brtyeli da moculobiTi Tar-

gis sqemebi. Targis (6) mixedviT moniSnaven sivrciTi Targis (13) gare mxaris pro-

fils, xolo Targis (7) mixedviT – sivrciTi Targis (14) Siga mxaris profils. 

sivrciTi Targis qveda zedapirze TargiT (4) moniSnaven matricis Rrmulis gare 

mxaris proeqciis konturs Targis (13) RerZamde da Siga mxaris proeqciis konturs 

_ Targis (14) RerZamde. Carxze damuSavebis Semdeg Targebs (13 da 14) amowmeben 

brtyeli TargebiT. me-6 g nax-ze naCvenebia puansonis kidis brtyeli da sivrciTi 

Targebi. Targis (8) mixedviT moniSnaven puansonis (15) sivrciTi Targis gare mxaris 

profils, xolo TargiT (9) – sivrciTi Targis (16) Siga mxaris profils. sivrciTi 

Targebis qveda sibrtyeze moniSnaven gare mxaris profils TargiT (5) Targis (15) 

RerZamde da Siga mxaris profils _ Targis (16) RerZamde. Carxze damuSavebis Semdeg 

orive moculobiT Targs amowmeben brtyeli TargebiT.  

me-6 d nax-ze mocemulia puansonis kidis sivrciTi Targi, romelic gansxvavdeba 

me-6 g nax-is Targisagan imiT, rom Siga nawilis Targi (15) Sedgeba marcxena da 

marjvena nawilebisagan puansonisaTvis, xolo Targi (16) mTliania.  

yvela sivrciT Targs aucileblad unda gaukeTdes markireba, iseve rogorc 

brtyel Targebs.  

wnex-formebis SekeTebisTvis gamoiyeneba sivrciTi (11, 12, 13, 14, 15, 16) da brtye-

li Targebi (10). sxva brtyel Targebs iyeneben sivrciTi Targebis Sesamowmeblad an 

kidev wnex-formebis gadakeTebis SemTxvevaSi. 
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wnex-formebis damzadeba. wnex-formis nawilis damuSavebisaTvis gamoiyeneba 

Carxebi: sarandi, vertikalur-safrezi, horizontalur-safrezi, saxarato, saxexi, sa-

xvreti, agreTve saburRi manqana sxvadasxva sacmebiT; sazeinklo xelsawyoebi: Roji, 

CaquCi, Saberi da sxvadasxva qlibi, mcire seriebiT wnex-formebis damzadebisas sa-

kopire Carxebis gamoyeneba mizanSewonili ar aris. statiaSi warmodgenilia mxolod 

martivi konstruqciis wnex-formis muSa zedapiris damuSavebis Tanmimdevroba.  

wnex-formebis ZiriTadi nawilia matrica, romelTanac xdeba puansonisa da kala-

potis SeTavseba. amitom wnex-formis damzadeba iwyeba matriciT, xolo kalapotisa da 

puansonis damuSaveba Carxebze matricebis damuSavebiT. me-7 nax-ze gamosaxulia wnex-

formis elementebi. cifrebiT miTiTebulia dasamuSavebeli zedapiri da muSa mrudebi.  

naxevarmatricis namzads (nax. 7) xexaven maTi SeTavsebis zedapirze (2) da aer-

Teben StiftebiT. Semdeg mas garandaven da xexaven qveda zedapirze (1). TargebiT (6 

da 7) naxevarmatricis erT naxevarwyvilze moniSnaven profilebs tuCis sisqis gaT-

valiswinebiT, xolo qveda zedapirze (1) _ konturs TargiT (4). garandvis Semdeg 

TargebiT (6 da 7) Semoqlibaven zedapirs (3).  

sazeinklo samuSaoebis Sesrulebis Semdeg moniSnaven lanCis qveda wibos pro-

fils (5), romelic zeda wibosagan (4) gansxvavdeba kidis siganiTa da quslis simaR-

liT. qveda zedapiris frezva xdeba puansonis konturis (kvali #6), lanCis (5) brtye-

li Targisa da naxevarmatricis mixedviT. akrebil matricaSi aTavseben lanCis (5) 

Targs da lanCis profilis mixedviT Semoqlibaven naxazis zomebis Sesabamisad, ris 

Semdegac amuSaveben lanCis kidisa da quslis zedapirebs (6), moniSnaven puansonis 

mimmarTvelebs (7) cxviris, konaTasa da kamaris nawilSi da frezvis Semdeg specia-

luri sivrciTi Targebis gamoyenebiT gamohyavT kalapotis kvali.  

 
nax. 7. wnex-formis elementebi 

 

me-8 nax-ze naCvenebia kalapotis wibos damuSavebisa da SemowmebisaTvis gan-

kuTvnili samarjvis sqema.  

 
nax. 8. kalapotis wibos dasamuSavebeli da Sesamowmebeli samarjvis sqema 

 

samarjvi Sedgeba fuZisagan (1), romelsac aqvs oTxi dgari (2). dgarebSi aris 

xraxni, romelSic Caxraxnilia dasayenebeli qanCi (5). sivrciTi Targis (8) erTi 
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naxevari magrdeba samarjvSi ori WaxrakiT (6) da xraxniT (7). kalapots (9) amagreben 

regulirebad filaze (12). samarjvis momzadebisas Tamasa (4) qanCiT (3) Stangen-reis-

musis daxmarebiT Tavsdeba saWiro simaRleze, mowmdeba misi paraleluroba fu-

ZesTan da fiqsirdeba qanCiT (5). mza kalapots ukeTdeba markireba, wnex-formis na-

wilebs akompleqteben da SefuTaven. wnex-formebTan erTad ifuTeba rogorc brtye-

li, ise sivrciTi Targebi [1_8]. 
 

 

daskvna 

amrigad, sacdeli wnex-formebisa da Targebis kompleqtis damzadeba romelime 

tipis fexsacmlisaTvis Zalze Sromatevad process warmoadgens da mis vargisianobas 

seriuli warmoebisas gansazRvraven masSi damzadebuli fexsacmlis xarisxis mixedviT. 

naxevarmatricebis, puansonisa da kalapotebis muSa mrudebis sisworis dadgena, 

maTi dayvana zomebamde (romlebic gansazRvravs xarisxiani fexsacmlis miRebas), 

sacdeli wnex-formebis damzadebisa da Semowmebis metad sapasuxismgeblo saqmea. 

Catarebuli kvlevis safuZvelze Seiqmna sacdeli wnex-formebi da Targebis kom-

pleqti saqarTvelos soflis meurneobis sferoSi da Zalovan struqturebSi dasaq-

mebuli mamakacebisa da qalebis specfexsacmelebisTvis [4_8]. 
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LIGHT INDUSNRY 
 
 

STRUCTURAL PROPERTIES OF MOLDS AND TECHNICAL REQUIREMENTS 
FOR THEIR DESIGN 

T. Maglakelidze, P. Shmidt, S. Rotteli  

(A.Tsereteli State University, International Association “ST-GEOGITALI”) 

 

Resume. The design features of the hot vulcanization and molding presses required for shoe production 

and the technical requirements for their planning are discussed, starting with the design of mold elements, 

material selection, checking the shape of shoes and correcting molds. It also includes the drawings about the 

technological process of processing poisson and matrix, ending with an inspection of the kit and packaging of 

molds.  
 

Keywords: correction; multiplication; press-form; technological process.  
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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). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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