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kibernetika 

 

 

 

swavlebiT saxeTa amocnobis sistemaSi sakontrolo realizaciebis 

gansazRvris erTi midgomis Sesaxeb  

neli tyemalaZe, violeta jixvaSvili, mayvala quriZe,  

tatiana gavrilenko, giorgi mamulaSvili 

(Tbilisis teqnikuri universitetis vლ. WavWaniZis saxelobis kibernetikis 

instituti) 

 

 

reziume: SemoTavazebulia swavlebiT saxeTa amocnobis sistemisaTvis sawyisi 

maswavli realizaciebidan sakontrolo realizaciebis gansazRvris erT-erTi mid-

goma, romelSic gamoyenebulia SemTxveviTi ricxvebi da mcocavi kontrolis pro-

cedura. es ukanaskneli sakontrolo realizaciebis amocnobis Sedegebiს gaumjo-

besebis saSualebas iZleva, rac xels Seuwyobs monacemTa bazebis koreqtirebis Se-

degebis dazustebas da, Sesabamisad, axali obieqtebis amocnobis efeqtianobis gaz-

rdasac. 

 

sakvanZo sityvebi: amocnoba; modeli; sakontrolo; saxe; swavleba; sistema; rea-

lizacia. 

 

 

Sesavali  

swavlebiT saxeTa amocnobis sistemisaTvis (iseve rogorc sxva sistemebisa-

Tvis) mniSvnelovania, rom sanam igi gamoiyeneba praqtikaSi axali obieqtebis amosa-

cnobad, manam obieqtebis maswavli realizaciebidan unda ganisazRvros sakontro-

lo realizaciebi maTi Sesabamisi obieqtebis amosacnobad. obieqtis realizacia 

warmoadgens obieqtis maxasiaTebeli parametrebis mniSvnelobaTa, anu niSan-Tvise-

baTa mimdevrobas, romelsac uwodeben obieqtis aRwerasac [1], gamosaxulebas [2],  

m -komponentian veqtors (m parametrebis raodenobaa) [3]. maswavli realizacia ki 

iseTi obieqtis realizaciaa, romlisTvisac winaswar aris cnobili is klasi, ro-

melsac igi miekuTvneba. 

 

 

ZiriTadi nawili 

Cven mier SemuSavebulia swavlebiT saxeTa amocnobis sistema (ssas) [4, 5], ro-

melic axali obieqtebis amocnobaze gadasvlamde amoicnobs sakontrolo reali-

zaciebs mas Semdeg, rodesac sistema Seqmnis codnisa da monacemTa bazebs. sistema 

Seicavs sam models. esenia:  

 sawyisi informaciis winaswari damuSavebis modeli; 
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 maswavli modeli;  

 amocnobis modeli. 

sawyisi informaciis winaswari damuSavebis modelis mizania maswavli rea-

lizaciebidan gansazRvros sakontrolo realizaciebi, Seqmnas maswavli da maswav-

li amosacnobi realizaciebis variantebi da moamzados sawyisi informacia maswav-

li da amocnobis modelebisaTvis.  

maswavli modeli gansazRvravs saWiro codnisa da monacemTa bazebs amocno-

bis modelisaTvis. igi gardaqmnis Sedegad maswavl realizaciebs Cawers im enaze, 

romlis safuZvelzec xdeba codnisa da monacemTa bazebis gansazRvra. 

amocnobis modeli codnis bazis gamoyenebiT gardaqmnis amosacnobi obieq-

tebis realizaciebs, monacemTa bazebis safuZvelze SemuSavebuli kriteriumebiT 

ki amoicnobs maswavl amosacnob realizaciebs (swavlebis procesSi), sakontrolo 

da axali amosacnobi obieqtebis realizaciebs (rodesac maswavli modeli daamTav-

rebs muSaobas) da miakuTvnebs maT Sesabamis klasebs.  

miRebuli Sedegebisa da Sesabamis klasebTan maTi mikuTvnebis xarisxebis gaT-

valiswinebiT amocnobis modeli gansazRvravs sistemis muSaobis efeqtianobasac. 

ssas-is pirveli modelis erT-erTi amocanis mizania maswavli realizaciebi-

dan obieqtebis sakontrolo realizaciebis erTjeradi gamoyofa SemTxveviTi ric-

xvebis gamoyenebiT. miuxedavad imisa, rom sakontrolo realizaciebis gansazRvri-

sTvis gamoiyeneba SemTxveviTi ricxvebi, mainc ar aris gamoricxuli, rom SemTxve-

viT iqnes SerCeuli advilad amosacnobi realizaciebis simravle, rac imas niS-

navs, rom, Tu aRvniSnavT sakontrolo amosacnobi realizaciebis simravles 
R -

Ti, xolo sawyisi maswavli realizaciebis simravles, romlidanac ukve gamoyofi-

lia sakontrolo realizaciebis simravle (varianti), 
L -Ti, ar aris gamoricxu-

li, rom am simravleebSi swored ise gadanawildes realizaciebi, rom maswavli 

realizaciebis safuZvelze gansazRvruli codnisa da monacemTa bazebi savsebiT 

sakmarisi aRmoCndes 
R simravleSi Semavali sakontrolo realizaciebis Sesabami-

si obieqtebis amosacnobad. imisaTvis, rom gamovricxoT es SemTxveviToba SemoTa-

vazebulia maswavli realizaciebidan sakontrolo realizaciebis gansazRvris 

erT-erTi midgoma, romelic iTvaliswinebs SemTxveviTi ricxvebisa da mcocavi kon-

trolis proceduris gamoyenebas. 

mcocavi kontrolis proceduraSi igulisxmeba SemTxveviTi ricxvebis gamoye-

nebiT sawyisi maswavli realizaciebidan sakontrolo realizaciebis variantebis 

(simravlis) Seqmna Semdegi principiT: yovel momdevno variantSi ar unda monawi-

leobdes mis wina variantebSi SemTxveviTi ricxvebiT gamoyofili sakontrolo 

realizaciebi, vidre ar amoiwureba sakontrolo realizaciebis raodenoba (am pi-

robis darRveva dasaSvebia mxolod bolo variantis gansazRvris dros). igive gan-

meordeba samjer mainc. amgvarad unda Seiqmnas imdeni sxvadasxva varianti, rom Ti-

Toeuli sakontrolo realizacia sam variantSi mainc unda Rebulobdes monawi-

leobas (Tu maswavli realizaciebis raodenoba amis SesaZleblobas ar iZleva, 

zogierTi sakontrolo realizacia SeiZleba monawileobdes oTx variantSic). ama-

sTan, cxadia, rom sakontrolo realizacia erTdroulad ar unda monawileobdes 

sakontrolo realizaciis variantSi da am realizaciebis gamoyofis Semdeg darCe-

nili maswavli realizaciebis simravleSi. 
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sakontrolo realizaciebis pirvel variantSi (simravleSi) Semvali sakont-

rolo realizaciebis SemTxveviTi ricxvebiT gamoyofis Semdeg amuSavdeba swavle-

biT saxeTa amocnobis sistvma. am sistemis saSualebiT miiReba oTxi tipis matri-

ca, romelTaganac sakontrolo realizaciebis gansazRvris algoriTmi gamoiyenebs 

pirvel sam matricas: 

 pirveli tipis matricaSi miTiTebulia im klasebis nomrebi, romlebsac amoc-

nobis modeliT miekuTvneba sakontrolo realizaciebis Sesabamisi obieqtebi; 

 meore tipis matricaSi mocemulia sakontrolo realizaciebis Sesabamisi obi-

eqtebis mikuTvnebis xarisxebi klasebTan mimarTebaSi;  

 mesame tipis matricaSi miTiTebulia TiToeuli sakontrolo realizaiis oTx-

Tanrigiani nomeri, romelic Seesabameba rogorc Sesabamis maswavli amosacnobi 

da maswavli realizaciebis variantSi, ise sawyisi maswavli realizaciebis mim-

devrobaSi mocemul rigiT nomers. 

pirveli da meore tipis matricebis safuZvelze amocnobis modeli miiRebs sa-

boloo gadawyvetilebas sakontrolo obieqtebis Sesabamis klasebTan mikuTvnebis 

Sesaxeb. 

rac Seexeba sakontrolo realizaciebis raodenobas, erTnairi unda iyos yve-

la gamoyofili simravlisTvis (variantisTvis). igi damokidebulia sawyisi maswav-

li realizaciebis kardinalur ricxvze da ganisazRvreba ise, rogorc ssas-Si sa-

kontrolo realizaciebis simravlis erTjeradi gamoyofis SemTxvevaSi ganisazRv-

reboda maswavli amosacnobi realizaciebis variantebi: 

Tu 20LR ,       maSin 1CR ; 

Tu 2520  LR ,   maSin 2CR ;  

Tu 3025  LR ,   maSin 3CR ; 

Tu 4030  LR ,   maSin 5CR ; 

Tu 5040  LR ,     maSin 7CR ; 

Tu 0750  LR ,   maSin 10CR ; 

Tu 10070  LR .   maSin 15CR , 

sadac LR  maswavli realizaciebis sawyisi raodeobaa, xolo CR  _ maswavli rea-

lizaciebidan gamosayofi sakontrolo realizaciebis raodenoba. mocemuli sqema 

gamarTlebulia Cven mier SemuSavebuli swavlebiT saxeTa amocnobis sistemis ga-

moyenebiT miRebuli Sedegebis safuZvelze. 

mesame tipis matricis gamoyenebiT yovel sakontrolo realizacias maTi amo-

cnobis Semdeg miewereba TiToeulis Sesabamisi nomeri. igi, rogorc zemoT iyo mi-

TiTebuli, warmodgenilia oTxTanrigiani ricxviT, romelTagan pirveli ori Tan-

rigi Seesabameba Sesabamis variantSi sakontrolo realizaciis rigiT nomers, xo-

lo bolo ori _ sawyisi maswavli realizaciebis mimdevrobaSi amave realizaciis 

Sesabamis rigiT nomers.  

sakontrolo realizaciebis gamoyofis Semdeg darCenili maswavli realiza-

ciebis simravleSi maswavli modeli gansazRvravs maswavli amosacnobi da maswav-

li realizaciebis variantebs, xolo TiToeul variantSi Semavali maswavli rea-

lizaciebis safuZvelze _ Sesabamis codnisa da monacemTa bazebs. swored maTi ga-

moyenebiT amocnobis modeli gardaqmnis da amoicnobs sakontrolo realizaciebs. 

TiToeuli sakontrolo realizaciis (romelic faqtobrivad warmodgenili iqneba 

sxvadasxva enaze Cawerili realizaciebis saxiT) amocnoba moxdeba cal-calke. 
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maTi amocnobis Sedegebis safuZvelze amocnobis modeli miiRebs gadawyvetilebas 

sakontrolo realizaciis Sesabamisi obieqtis ama Tu im klasTan mikuTvnebis Sesa-

xeb axali mikuTvnebis xarisxiT. es imas niSnavs, rom TiToeuli sakontrolo obi-

eqti ganixileba sxvadasxva kuTxiT, rac kidev ufro sarwmunos gaxdis sakontro-

lo realizaciebis amocnobis Sedegebs.  

am miznis Sesasruleblad yvela mesame tipis matricidan sworad amocnobili 

(romlis Sesaxebac informacia mocemulia pirvel matricaSi) obieqtebis realiza-

ciebis Sesabamisi nomrebis bolo ori Tanrigis mniSvnelobebis Sesabamisad Seiq-

mneba jgufebi. TiToeuli jgufi warmoadgens erTsa da imave, oRond sxvadasxva 

kodSi (enaze) Caweril realizaciebs. am realizaciebisaTvis xdeba axali, meore 

tipis matricis gansazRvra, romlis TiToeli elementi Seesabameba am jgufis re-

alizaciebis mikuTvnebis xarisxebis normirebul jams. 

 

 

daskvna 

amrigad, mesame tipis matricebis gamoyenebiT erT jgufSi miiReba erTi da 

imave sakontrolo realizaciis  -r klasTan mikuTvnebis xarisxebis normirebuli 

jami, romelic CaiTvleba sakontrolo realizaciis Sesabamisi obieqtis  -r klas-

Tan mikuTvnebis xarisxad. igi ufro zustad gamoxatavs TiToeuli sakontrolo 

realizaciis Sesabamis klasTan mikuTvnebis xarisxs. es ki, Tavis mxriv, xels Seu-

wyobs monacemTa bazebis koreqtirebis Sedegad [6] maTi informatiulobis gazrdas, 

rac aisaxeba axali obieqtebis amocnobis Sedegebis efeqtianobis gazrdazec. 
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CIBERNETICS 
 
 

ON THE ONE APPROACH OF DETERMINATION OF CONTROL DESCRIPTION IN 
THE PATTERN RECOGNITION SYSTEM WITH LEARNING 

N. Tkemaladze, V. Jikhvashvili, M. Kuridze, T. Gavrilenko, G. Mamulashvili  

(V. Chavchanidze Institute of cybernetics of Georgian Technical University) 

 
Resume: There is one approach of determination of control descriptions from learning descriptions in 

the system of pattern recognition with learning. In this approach the random numbers and slipping control 
procedure are used. The latter gives possibility to improve the results of control objects recognition. It also 
makes the results of data base correction more precise and, accordingly, increases new objects recognition.  

 
Key words: control; learning; model; pattern; realization; recognition; system. 

 
 
 

 

КИБЕРНЕТИКА 

 

 

ОБ ОДНОМ ПОДХОДЕ ОПРЕДЕЛЕНИЯ КОНТРОЛЬНЫХ РЕАЛИЗАЦИЙ В 
СИСТЕМЕ РАСПОЗНАВАНИЯ ОБРАЗОВ 

Ткемаладзе Н. Т., Джихвашвили В. Н., Куридзе М. В., Гавриленко Т. Б., 

Мамулашвили Г. Г. 

(Институт кибернетики им. В. Чавчанидзе Грузинского технического университета) 

 
Резюме. Предлагается один подход определения контрольных реализаций из исходных обуча-

ющих реализаций. В нем использованы случайные числа и процедура скользящего контроля. Эта 
процедура дает возможность улучшить результаты распознавания контрольных реализаций, что обус-
лавливает уточнение результатов корректирования базы данных и, соответственно, увеличение 
эффективности распознавания результатов новых объектов. 

 
Ключевые слова: контрольная; модель; распознавание; реализация; система; образ. 
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geofizika 

 

 

 

dasavleT saqarTvelos mcire myinvarebis kvlevis Sedegebi klimatis 

Tanamedrove cvlilebis fonze  

larisa Sengelia, giorgi korZaxia, genadi Tvauri, murman ZaZamia 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,  

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis m. nodias 

geofizikis instituti, garemos erovnuli saagento) 

 

 

reziume: mcire myinvarebis kvlevisას dadasturda Tanamgzavruli distanciuri 

zondirebis (Tdz) gamoyenebis efeqturoba, radgan tradiciuli miwispira dakvirve-

bebis safuZvelze maTi Seswavla Zalze Sromatevadia, did materialur danaxarje-

bTanaa dakavSirebuli da mniSvnelovan drosac moiTxovs. Tanamgzavruli distanci-

uri zondirebis safuZvelze dadgenilia mcire myinvarebis zomis Semcireba da 

mTel rig SemTxvevebSi maTi sruli gaqroba. gansazRvrulia mcire myinvarebis deg-

radacia globaluri daTbobis zegavleniT da mocemulia maTi raodenobrivi cvli-

lebis sxvadasxva maxasiaTebeli. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba (Tdz); klimatis 

cvlileba; mcire myinvarebi. 

 

 

Sesavali  

myinvarebis Seswavla dedamiwis Tanamgzavruli dakvirvebebiT efeqturi alte-

rnativaa maTi kvlevisa da sxvadasxva samecniero-praqtikuli amocanis gadaWrisaTvis.  

cnobilia, rom klimatis globaluri daTboba negatiur zemoqmedebas axdens 

myinvarebze. es viTareba gansakuTrebiT mkveTrad vlindeba mcire myinvarebis Sem-

TxvevaSi [1_6]. 

zomebis mixedviT myinvarebi sam jgufad iyofa: mcire (farTobi _ 0,1-dan 0,5 

km2-mde), saSualo (farTobi _ 0,5-dan 2,0 km2-mde) da did (farTobi _ 2,0 km2-ze meti) 

myinvarebad [7]. 0.1 km2 farTobze naklebi zomis myinvarebi miCneulia Tovlnarebad.  

calke sakiTxia, Tu rogor unda Catardes mcire myinvarebis zomisa da sxva 

parametrebis cvlilebis gansazRvra droSi. 1960_1970-ian wlebSi yofil sabWoTa 

                                                 

 [1]-Si mocemuli saqarTvelos myinvarebis sam jgufad dayofis qveda sazRvari avtorebis 
mier aris damatebuli gamomdinare iqidan, rom katalogSi aRricxuli yvela myinvaris 
farTobi 0.1 km2-ze metia, xolo Tovlnarebi ar ganixileba. 
 Tovlnari qarisa da mzis sxivebisagan mofarebul adgilebSi SemorCenili Tovlis, 
firnisa da yinulis grovaa. 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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kavSirSi sakmaod didi samuSao Catarda myinvarebis mdgomareobis Sesaxeb infor-

maciis Sesagroveblad, ris safuZvelzec Seiqmna myinvarebis katalogi. am katalog-

Si saqarTvelos myinvarebi calke ar aris gamoyofili. isini kavkasiis myinvarul 

sistemaSia moqceuli. saqarTvelos myinvarebi ganxilulia 1975 [8, 9] da 1977 [10, 11] 

wlebSi gamocemul katalogebSi. faqtobrivad sabWoTa kavSiris myinvarebis kata-

logi 50 wlis winaTaa Seqmnili, xolo dedamiwis Tanamgzavruli dakvirvebebiT 

mcire myinvarebis kvleva mxolod am da wina aTwleulebis monacemebiTaa SesaZle-

beli. droSi es sxvaoba winapirobas qmnis myinvarebis evoluciis Sesaswavlad. 

cxadia, miRebuli Sedegebi asaxavs klimatis Tanamedrove cvlilebis zegavlenas 

myinvarebis mdgomareobaze. 

 

 

ZiriTadi nawili 

samuSaoebis Sesasruleblad gamoyenebulia kompleqsuri meTodologia, rome-

lic avtorebis mier aris SemuSavebuli [12_14]. mcire myinvarebis kvlevisas Cndeba 

sxvadasxva tipis sirTule, romelTagan erT-erTi ZiriTadia Tanamgzavruli dis-

tanciuri zondirebis (Tdz) safuZvelze miRebul Tanamgzavrul suraTze asaxuli 

mcire myinvarebis identificireba (maTi mcire zomebis gamo). am problemis gadasaW-

relad gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia 

myinvarebisa da Sesabamis mdinareTa auzebis mdebareoba.  

mcire myinvarebis cvlilebis Sefaseba SesaZlebelia 2012_2016 wlebSi Tana-

mgzavruli informaciiT miRebuli maxasiaTeblebis SedarebiT myinvarebis katalo-

gis (1975_1977 ww.) monacemebTan. dasavleT saqarTvelos myinvarebi katalogis 9 

sqemazea warmodgenili [9]. 1-l nax-ze naCvenebia dasavleT saqarTvelos myinvaruli 

auzebis ganlagebis saerTo suraTi, romelic moicavs 9 sqemas 409 myinvariT. 

 

 
 

nax. 1. dasavleT saqarTvelos myinvaruli auzebis ganlagebis  

saerTo suraTi, romelic moicavs 9 sqemas 409 myinvariT 
 

gamartivebis TvalsazrisiT me-7 sqema mdinareTa auzebis mixedviT samad da-

iyo, xolo me-8 sqema _ orad da sabolood miviReT 12 sqema:  

1. mdinareebis bzifis, kelasuris da kodori-amtyelis Senakadebis da CxalTis au-

zebis myinvarebi #1–61;  

2. mdinare kodoris zemo welis myinvarebi #62_136;  
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3. mdinareebis nenskras, nakras da dolras (mdinare enguris marjvena Senakadi) au-

zebis myinvarebi #137_243.  

4. mdinareebis mulxrasa da enguris auzSi mdebare mdinare mestiaWalis auzis myi-

nvarebi #244_259;  

5. mdinare enguris auzSi mestiaWalis SesarTavis zeviT mdebare mdinare mulxras 

auzis myinvarebi #260_282;  

6. mdinare enguris marjvena Senakadebis auzebis myinvarebi #283_295;  

7. svaneTis qedis CrdiloeT ferdobis myinvarebi #296–325;  

8. adiSis qedis CrdiloeT kalTis myinvarebi #326_334;  

9. svaneTis qedis samxreT ferdobis myinvarebi #335_342;  

10. mdinareebis yoruldaSis, cxeniswylis, mdinare rionis marjvena Senakadebis au-

zebis myinvarebi #343_360;  

11. mdinare rionis zemo welis auzis myinvarebi #361_400;  

12. mdinare jejoris (mdinare rionis marcxena Senakadi) auzis myinvarebi #401_409.  

Sesaswavli myinvarebis konturebis Sedareba sabWoTa kavSiris droindel to-

pografiul rukebze (1:50000) asaxul myinvarebis konturebTan, erTi mxriv, konture-

bis validaciis saSualebas iZleva da, meore mxriv, vizualurad gviCvenebs, Tu 

ramdenad Secvlilia calkeuli myinvarebi Sesabamis periodSi (40_50 weli). dadgi-

nda, rom mTeli rigi mcire myinvarebi, romlebic topografiul rukebzea datani-

li, aRar arsebobs.  

myinvarebis konturebis validaciisaTvis aseve aucilebelia saeqsperto co-

dna, rasac mTel rig SemTxvevebSi swori gadawyvetileba miRebisaTvis didi mniSv-

neloba aqvs. 

myinvarebis identifikaciis dros ssr kavSiris katalogSi moyvanil sqemebTan 

erTad gamoyenebul iqna myinvarebis cvalebadobis monitoringis globaluri proe-

qtis _ GLIMS-is (Global Land Ice Measurements from Space) monacemebi [2, 3, 12, 13]. 

me-2 nax-ze moyvanilia mdinareebis nenskras, nakras da dolras auzebis myi-

nvarebis ganlagebis sqema, romelic asaxavs katalogis Sesabamis me-3 sqemas da im-

droindel mdgomareobas.  

 
nax. 2. mdinareebis nenskras, nakras da dolras (mdinare enguris marjvena Senakadi) 

auzebis #137_243 myinvarebis ganlagebis sqema. 1 _ wyalgamyofi, 2 _ myinvargamyofi, 3 _  

mwvervali, 4 _ mdinare, 5 _ myinvari Tavisi nomriT 
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me-3 nax-ze mocemulia #161_#163 myinvarebis mdgomareoba (ferebi ixileT ele-

qtronul versiaSi). ა nawilSi moyvanilia identificirebuli myinvarebis konture-

bi 2015 wlis Tanamgzavruli suraTis mixedviT, mwvane qinZisTaviT naCvenebia mcire 

myinvari, xolo yviTeli qinZisTaviT _ Tovlnari. wiTeli feriT naCvenebia GLIMS-

is monacemTa bazaSi daculi konturebi, lurjiT _ Cven mier gavlebuli kontu-

rebi. b nawilSi moyvanilia topografiul ruka, romelzec SedarebisaTvis datani-

lia Tanamgzavruli suraTis mixedviT gavlebuli konturebi. rogorc vxedavT, 

#162 da #163 myinvarebi (orive 0.1 km2 farTobis mcire myinvaria) Tovlnarebad da-

nawevrda, pirveli sam, xolo meore _ or Tovlnarad. 

Tdz-iT miRebuli saqarTvelos myinvarebis konturebis topografiul rukebze 

asaxul myinvarebis konturebTan Sedarebam saSualeba mogvca gamogvetana mniSvne-

lovani daskvna, rom daaxloebiT bolo 50 wlis ganmavlobaSi dasavleT saqarTve-

los yvela myinvaris farTobi Semcirda. im SemTxvevaSi, Tu Tanamgzavrul su-

raTze mcire myinvaris farTobi ufro metia, vidre katalogis mixedviT misi far-

Tobis mniSvnelobaa, es katalogis monacemis xarvezia da igi saeWvo monacemebs un-

da mivakuTvnoT. 

 

 
a 

 
b 

 

nax. 3. #161_#163 myinvarebi. a _ identificirebuli myinvarebis konturebi Landsat 8 OLI TIRS 

sensoris 2015 wlis 29 agvistos suraTis mixedviT, b _ topografiul ruka, romelzec 

SedarebisTvis datanilia Tanamgzavruli suraTis mixedviT gavlebuli konturebi 
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aRmosavleT saqarTvelos mcire myinvarebis ganxilvisas katalogis monacemeb-

ma saSualeba mogvca Segvedarebina isini Tdz-iT miRebul Sesabamis monacemebTan, 

radgan mdinareTa auzebis mixedviT aRricxul myinvarebs saeWvo monacemebi an ar 

gaaCnda, an maTi gamosworeba SesaZlebeli gaxda swori identifikaciisa da saeqs-

perto codnis gamoyenebiT.  

aRmosavleT saqarTvelos myinvarebisagan gansxvavebiT, dasavleT saqarTvelos 

mcire myinvarebis Seswavlisas gamoiricxa is myinvarebi, romelTa monacemebi kata-

logis mixedviT saeWvoa. 1-l cxrilSi warmodgenilia dasavleT saqarTvelos mci-

re myinvarebis raodenoba katalogis sando monacemebis da Tdz-is mixedviT. 

 

cxrili 1 

dasavleT saqarTvelos myinvarebis katalogis 12 sqemis mixedviT Sedgenil 

cxrilebSi moyvanili mcire myinvarebis raodenoba katalogis sando monacemebis 

da Tdz-is mixedviT 

 

amrigad, dasavleT saqarTvelos myinvarebis 12 sqemis Sesabamisad Sedgenil 

cxrilebSi moyvanilia katalogis mixedviT 187 mcire myinvaris Sesaxeb sando in-

formacia (sul katalogSi aRricxulia 265 mcire myinvari). Tdz-is safuZvelze mi-

Rebulia yvela maTganis farTobis Sesaxeb monacemi. myinvarebis danawevrebisa da 

dnobis Sedegad mcire myinvarebis raodenoba Seicvala. Tdz-is bolo monacemebiT 

dasavleT saqarTveloSi 324 mcire myinvari, Tovlnari da gamqrali myinvaria, ro-

melTagan 

 darCenilia 65 mcire myinvari, anu Tdz-iT miRebulis 20.1 %; 

 gadna da Tovlnarad iqca 248, anu Tdz-iT miRebulis 76.5 %; 

 gaqra, e. i mTlianad gadna 11, anu Tdz-iT miRebulis 3.4 %. 

sqema 

# 

mcire 

myinvarebi 

katalogis 

mixedviT 

Tdz-is monacemebiT identificirebuli 

mcire myinvarebi 

mcire 

myinvari 

Tovlnari gamqrali 

myinvari 

sul 

1 25 8 32 0 40 

2 42 16 52 1 69 

3 46 11 82 2 95 

4 10 4 9 1 14 

5 11 5 13 0 18 

6 4 2 3 0 5 

7 13 4 24 1 29 

8 6 2 13 2 17 

9 5 1 3 2 6 

10 11 4 9 1 14 

11 12 8 7 0 15 

12 2 0 1 1 2 

sul 187 65 248 11 324 
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katalogSi aRricxuli dasavleT saqarTvelos mcire myinvarebis farTobis 

Sesaxeb sando monacemebi aqvs 187-s. amJamad am myinvarebidan (Tdz-is mixedviT) dar-

Cenilia 65 mcire myinvari (34.8 %), rac imas niSnavs, rom danarCeni 122 (64.2 %) mci-

re myinvari gadna da Tovlnarad iqca an saerTod gaqra.  

aRmosavleT saqarTvelos mcire myinvarebis Seswavlis Sedegad aRmoCnda, rom 

myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 mcire myinvaridan 

amJamad klimatis globaluri daTbobis gamo darCenilia mxolod 30 mcire myin-

vari (28. 6 %), rac imas niSnavs, rom 75 (71.4 %) mcire myinvari Tovlnarad iqca an 

saerTod gaqra. 

maSasadame, aRmosavleT saqarTveloSi myinvarebis dnobis procesi ufro inte-

nsiuria, vidre dasavleT saqarTveloSi. 

 

 

daskvna 

amrigad, dasavleT saqarTvelos myinvarebis maxasiaTeblebi ganxilulia 12 

sqemis mixedviT. sul dasavleT saqarTveloSi katalogis mixedviT aRricxulia 265 

mcire myinvari. yvela maTganis Sesabamisi Tanamedrove monacemi gansazRvrulia 

Tdz-is safuZvelze. myinvarebis danawevrebisa da dnobis Sedegad mcire myinvarebis 

raodenoba Semcirda. 

kvlevis mizani iyo katalogis (sawyisi monacemebi) da Tanamgzavruli infor-

maciis safuZvelze dasavleT saqarTvelos mcire myinvarebis cvlilebebis gansaz-

Rvra 50 wlis ganmavlobaSi. amiT SesaZlebeli gaxda imis dadgena, Tu ra gavlenas 

axdens klimatis Tanamedrove cvlileba dasavleT saqarTvelos mcire myinvarebze.  

Catarebuli gamokvlevebis Sedegad dadginda, rom: 

 rigi mcire myinvarebisa, romlebic topografiul rukebzea datanili, aRar ar-

sebobs;  

 klimatis Tanamedrove daTbobis gamo mcire myinvarebi intensiurad dneba. 

dasavleT saqarTveloSi mcire myinvarebis dnobis procesi aRmosavleT saqar-

TvelosTan SedarebiT naklebad intensiuria. 
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GEOPHYSICS 
 
 

RESULTS OF THE INVESTIGATION OF SMALL GLACIERS OF THE WESTERN 
GEORGIA ON THE BACKGROUND OF MODERN CLIMATE CHANGE 

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

(Institute of Hydrometeorology of the Georgian Technical University, M. Nodia Institute of Geophysics of  
I. Javakhishvili Tbilisi State University, National Environmental Agency) 

 
Resume: There is determined, that the research of small glaciers based on satellite remote sensing is 

effective. This is predefined, as their study based on traditional ground observations is a very comprehensive 
problem, involving significant material and time costs. The use of satellite remote sensing allowed to 
determine the reduction of small glaciers sizes and in some cases, their complete disappearance. The 
degradation of small glaciers under the global warming is defined and their quantity specifications are given.  

 
Key words: climate change; satellite remote sensing; small glaciers. 

 
 
 

 

ГЕОФИЗИКА 

 

 

РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ МАЛЫХ ЛЕДНИКОВ ЗАПАДНОЙ ГРУЗИИ НА 
ФОНЕ СОВРЕМЕННОГО ИЗМЕНЕНИЯ КЛИМАТА 

Шенгелия Л. Д., Кордзахия Г. И., Тваури Г. А., Дзадзамия М. Ш. 

(Институт гидрометеорологии Грузинского технического университета, Институт геофизики  
М. Нодия Тбилисского государственного университета им. И. Джавахишвили, Национальное агент-

ство окружающей среды) 

 
Резюме. Подтверждено, что иссследование малых ледников на основе использования спутни-

кового дистанционного зондирования является эффективным. Это вызвано тем, что их изучение назе-
мными наблюдениями очень трудоемкая проблема, связанная со значительными материальными и 
временными затратами. На основе спутникового дистанционного зондирования определено уменьше-
ние размеров малых ледников, а в некоторых случаях их полное исчезновение. Установлена дегра-
дация малых ледников при глобальном потеплении и даны характеристики изменения их количества. 

 
Ключевые слова: изменение климата; малые ледники; спутниковое дистанционное зонди-

рование. 
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geologia 

 

 

 

iuruli Tixafiqlebisagan manganumis miRebis SesaZleblobis 

Seswavla  

TinaTin ZaZamia, zurab kakulia, dali CutkeraSvili, marine mardaSova 

(saqarTvelos teqnikuri universitetis hidrogeologiisa da sainJinro-geologiis 

instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: Seswavlilia saqarTvelos sxvadasxva kuTxidan Camotanili iuruli 

Tixafiqlebis nimuSebisagan manganumis gamotanis SesaZlebloba heterotrofuli mi-

krooganizmebis gamoyenebiT. Tixafiqlebis zedapiruli fenidan da arxotis gvira-

bSi garkveuli siRrmeebidan aRebul masalebSi baqteriuli gamotutvis meTodiT 

miRebuli Sedegebi adasturebs SemoTavazebuli meTodikis upiretesobas sxva qimiur 

Tu dReisaTvis arsebul baqteriul meTodebTan SedarebiT. dadgenilia, rom erT-

nair pirobebSi eqstrahirebis efeqti ukudamokidebulia qanSi elementis Semcvelo-

basTan. rac Seexeba Tixafiqlebisagan baqteriuli meTodiT miRebuli manganumis 

raodenobas, torfis eqstraqtSi misi gadasvlis maCveneblebi sakmaod maRalia da 

organul-mineraluri xsnaridan eleqtroqimiuri gziT am elementis amoRebis Sem-

TxvevaSi iuruli Tixafiqlebisagan manganumis miRebis didi perspeqtiva isaxeba. 

 

sakvanZo sityvebi: gamotutva; eqstrahirebis efeqti; anaerobiozisi. 

 

 

Sesavali  

mineraluri resursebis gamoyenebis optimizaciasa da garemos dacvis proble-

mebTan dakavSirebiT samTo-geologiur mrewvelobaSi bolo wlebSi iseTi mimarTu-

lebebi ganviTarda, romelTa saSualebiT unda gadaiWras rogorc teqnologiuri, 

ise garemos dacvis amocanebi. am problemis mosagvareblad erT-erTi saukeTeso 

saSualebaa bioteqnologiuri meTodebis danergva. maT Soris ZiriTadia liTonTa 

baqteriuli gamotutva, romlis mizania ara marto mrewvelobisaTvis saWiro ele-

mentis miReba, aramed samTo warmoebis procesSi da mis Semdgom gamorecxili toq-

sikuri liTonebis koncentraciebis Semcireba. 

dResdReobiT, sasargeblo wiaRiseulisagan liTonebis gamowvlilvis baqte-

riuli meTodebi warmatebiT gamoiyeneba msoflios 20-ze met qveyanaSi. teqnikis 

ganviTarebisaTvis aucilebel, Znelad mosapovebel da iSviaT liTonebze ufro 

mzardi moTxovnileba ganapirobebs moiZebnos Raribi, rTuli da wvrilad Cawin-

wkluli madnebisa da TviT qanebisganac ki liTonebis miRebis axali xerxebi, ro-

mlebic uzrunvelyofs maT efeqtur gamowvlilvas umniSvnelo Semcvelobebis 

SemTxvevebSic. baqteriuli gamotutvis SesaZleblobebi jer kidev ar aris amowu-

ruli. arc Tu ise Soreul momavalSi, rodesac kondiciuri madnebi mTlianad ga-
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damuSavdeba, rogorc Raribi madnebis, ise qanebisganac liTonebis miRebis mikro-

biologiuri meTodi ufro met mniSvnelobas SeiZens.  

XX saukunis 30-iani wlebidan geoqimiur procesebSi mikroorganizmebis ro-

lis kvlevisa da mineraluri nedleulis damuSavebis axali teqnologiuri meTo-

debis Ziebis safuZvelze intensiurad viTardeba bioteqnologiis mowinave mimarTu-

leba _ mikrobiologiuri metalurgia, romlis mTavari mizania Raribi madnebisa-

gan, samTo-gamamdidrebeli da metalurgiuli warmoebis narCenebisagan feradi, iS-

viaTi, keTilSobili liTonebisa da sxva elementebis baqteriuli gamowvlilvis 

sqemebis damuSaveba. dReisaTvis arsebuli meTodebis umravlesoba emyareba calke-

uli mikroorganizmebis gamoyenebas Jangbadis miwodebis pirobebSi, rac bevrad 

ufro rTulia da Zviri. 

am miznis gansaxorcieleblad Cven mier SemoTavazebuli meTodi mkveTrad gan-

sxvavdeba baqteriuli gamotutuvis sxva meTodebisagan, radgan ar saWiroebs did 

danaxarjebs da teqnikurad advilad Sesasrulebelia. misi gamoyeneba SeiZleba 

liTonebis Zalian mcire raodenobiT Semcvelobisas (Cawinwkluli, gafantuli Tu 

sxva saxiT), rodesac gamdidrebis da mopovebis sxva meTodi araefeqturia. 

 

 

ZiriTadi nawili 

wina wlebSi Catarebul kvlevebze dayrdnobiT unda Segveswavla iuruli Ti-

xafiqlebisagan manganumis miRebis SesaZlebloba baqteriuli meTodis gamoyenebiT. 

amasTan, unda gagverkvia, Tu ramdenad mizanSewonilia aRniSnuli meTodikiT manga-

numis gamotutva Tixafiqlebisagan da miRebuli Sedegebis gaanalizebis safuZvel-

ze dagvesaxa Semdgomi kvlevebis mizani. 

samuSao obieqtad SeirCa iuruli asakis Tixafiqlebi, romlebic wvrili Cana-

winwklebis saxiT Seicavda sxvadasxva raodenobis manganumsa da sxva liTonebs. 

Tixafiqlebidan manganumis amosaRebad gamoyenebul iqna baqteriuli gamotutuvis 

meTodi, romelic bolo 25 wlis ganmavlobaSi warmatebiT muSavdeboda hidrogeo-

logiisa da sainJinro-geologiis institutis geoekologiis ganyofilebaSi [1]. 

aRniSnuli meTodi bevrad gansxvavdeba sxva cnobili baqteriuli meTodis-

agan, radgan igi emyareba ara erTi romelime mikroorganizmis unars gamoitanos 

esa Tu is elementi qanebidan, madnebidan an warmoebis narCenebidan, aramed mikro-

bTa Tanasazogadoebis monawileobas am procesSi. meTodi gulisxmobs iseTi mikro-

organizmebis gamoyenebas, romelTa gaaqtiureba xdeba Jangbadis deficitis pirobe-

bSi, rac teqnikurad ioli gansaxorcielebelia da ufro ekonomiuricaa. 

wina wlebSi Catarebuli gamokvlevebis safuZvelze dadginda [2, 3], rom man-

ganumi iseTi liTonia, romlis gadasvla xsnarSi Cven mier gamoyenebuli mikroor-

ganizmebis saSualebiT advilad xorcieldeba. Tu SemdgomSi SesaZlebeli gaxdeba 

xsnaridan misi amoReba eleqtroqimiuri meTodiT sufTa liTonis saxiT, es didi 

miRweva iqneba saqarTvelos ekonomikisaTvis, miT umetes, rom WiaTuris manganumis 

sabado 50-wliani arendiT ukve gasxvisebulia.  

kvlevebi Catarda saqarTvelos sxvadasxva adgilidan aRebul nimuSebze. Tixa-

fiqlebi Camotanilia raWis (Sovi), kaxeTis (yvareli, duruji) midamoebidan da du-

SeTis raionidan (arxotis gvirabidan). sakvlevi masala daqucmacebulia 2 mm-ze 

naklebi zomis marcvlebad da maTi garkveuli raodenoba Tavsdeba minis WurWelSi 

winaswar momzadebul torfiseqstraqtian xsnarTan erTad. manganumis gamotutvi-
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saTvis gamoyenebuli torfis safuZvelze momzadebul bioorganul kompleqsSi to-

rfisa da gamoxdili wylis Sefardeba aris 1:30, energetikuli danamatis saxiT Se-

tanilia saqaroza (2 %) da sxvadasxva organuli da mineraluri danamati.  

torfis bazaze damzadebuli suspenzia TavisTavad mikroorganizmebis buneb-

riv sacavs warmoadgens. Cvenive monacemebis safuZvelze, isini monawileoben Tixu-

ri qanebis galebebis procesSi da axdenen qanebis mineralizacias anaerobiozisis 

pirobebSi [4, 5]. 

Catarebulma gamokvlevebma cxadyo, rom qanisa da torfis xsnaris optimalu-

ri Sefardebaa 1:2. Cvens SemTxvevaSi aRebulia 100 g nimuSi da 200 ml torfis sae-

qstraqcio xsnari; liTonebis gamotutvis procesSi mikroorganizmebis gamravle-

bisaTvis optimaluri temperaturaa 25_30 0C [1]. nimuSebSi manganumis sawyisi Sem-

cvelobebis, gamoututav masaSi darCenili da xsnarSi gadasuli manganumis gansaz-

Rvra xdeboda speqtruli analizis meTodiT.  

TixafiqlebSi arsebuli manganumi ZiriTadad daJanguli mineralebiTaa warmo-

dgenili, romelTaTvisac liTonebis eqstraqcia anaerobul pirobebSi gamotutvis 

bunebrivi procesia, xolo manganumis mikrobiologiuri gziT gamotana dakavSi-

rebulia mis orvalentianamde aRdgenasTan, rac xorcieldeba sxvadasxva saxeobis 

mikroorganizmebiT, kerZod, ki mikrobTa im asociaciaSi, romelic pasuxismgebelia 

manganumSemcveli qanebisagan da mineralebisagan liTonebis gamowvlilvaze. am 

procesSi umTavresia manganumis aRmdgeni, amonifikatori, denitrifikatori da 

sporawarmomqmneli baqteriebis jgufebis monawileoba [2, 3].  

nimuSebis aRebis adgilebi da maTSi manganumis sawyisi Semcvelobebi moce-

mulia 1-l cxrilSi. 
 

cxrili 1 

manganumis Semcveloba baqteriuli damuSavebis Semdeg 20-dRiani  

eqspoziciis pirobebSi 

ni
mu

S
is

 #
 

nimuSis aRebis 
adgili da 
siRrme, m 

Mn-is Semcveloba 
sawyis nimuSebSi 

gamotutul 
naleqSi darCenili 

Mn-is raodenoba 

xsnarSi gadasuli Mn-is 
raodenoba 

% Kkg/t % Kkg/t Mmg/l 
eqstra-
hirebis 

xarisxi, % 
1 duSeTis raioni 

(arxoti), 155 
0,30 3,0 0,24 2,4 142 9,5 

2 duSeTis raioni 
(arxoti), 260-262 

0,15 1,5 0,85 0,85 212 28,3 

3 duSeTis raioni 
(arxoti), 330 

0,21 2,1 0,13 1,3 195 18,6 

4 duSeTis raioni 
(arxoti), 382-386 

0,30 3,0 0,25 2,5 165 11,0 

5 raWa 
(Sovi),zedapiruli 
fena 

0,075 0,75 0,025 0,25 240 64,0 

6 kaxeTi (yvareli) 
duruji, 
zedapiruli fena 

0,082 0,82 0,031 0,31 238 58,0 

 

rogorc cxrilidan irkveva, TixafiqlebSi manganumis Semcveloba aRwevs 0,3 

%-s, anu 3 kg/t-s. arxotis gvirabis nimuSebiT Tu vimsjelebT, siRrmis mixedviT 
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manganumis Semcvelobis ganawilebaSi kanonzomiereba ar SeimCneva, magram, Tu 

SevadarebT zedapiruli fenidan aRebul raWisa da kaxeTis nimuSebs da arxotis 

gvirabis sxvadasxva siRrmis nimuSebs (155 m, 260-262 m, 330 m, 382-386 m), zedapiruli 

fenidan aRebul nimuSebSi manganumis Semcveloba bevrad naklebia. es imaze 

miuTiTebs, rom zedapirze SesaZloa gamofitvis procesebis Sedegad Tixa-

fiqlebidan manganumis nawili ukve gamotanilia.  

gamotutvis Sedegebis Sedareba manganumis sxvadasxva Semcvelobis qanSi cxad-

yofs, rom erTnair pirobebSi eqstrahirebis efeqti ukudamokidebulia qanSi ele-

mentis SemcvelobasTan, anu, rac ufro naklebia misi raodenoba qanSi, miT ufro 

intensiurad gadadis igi xsnarSi [2]. gansakuTrebiT TvalsaCinoa es faqti 20-

dRiani eqspoziciis SemTxvevaSi. inkubaciis es periodi gamoirCeva SedarebiT Zli-

eri bioqimiuri aqtiurobiT da anaerobiozisis maRali doniT, rac ganapirobebs 

qanidan gamotanili manganumis intensiur gadasvlas gamomtutav xsnarSi. amasTan, 

gamotutvis es procesi Tanabarzomierad mimdinareobs da SedarebiT marTebuli 

daskvnebis gakeTebis saSualebas iZleva.  
 

cxrili 2 

manganumis Semcveloba baqteriuli damuSavebis Semdeg  

gansxvavebuli eqspoziciis pirobebSi 

ni
mu

S
is

 #
 

nimuSis aRebis 
adgili da 
siRrme, m 

Mn-isSemcveloba 
sawyis nimuSebSi 

d
am
u
S
av
eb

is
 

x
an
g
r
Zl

iv
o
b
a,
 

d
R
e-
R
am
e 

gamotutul 
naleqSi 

darCenili Mn-is 
raodenoba 

xsnarSi gadasuli 
 Mn-is raodenoba  

% Kkg/t % Kkg/t Mmg/l 
eqstrahire-
bis xarisxi, 

% 
1 duSeTis 

raioni 
(arxoti), 155 

0,30 3,0 40 0,28 2,28 13 0,87 

2 duSeTis 
raioni (arxo- 
ti), 260_262 

0,15 1,5 40 0,104 1,04 71 9,5 

3 duSeTis 
raioni 
(arxoti), 330 

0,21 2,1 40 0,21 2,1 85 8,1 

4 duSeTis 
raioni (arxo-
ti), 382-386 

0,30 3,0 40 0,28 2,8 168 11,2 

5 raWa (Sovi), 
zedapiruli 
fena 

0,075 0,75 40 0,066 0,66 32 8,5 

6 kaxeTi (yvare-
li), duruji, 
zedapiruli 
fena 

0,082 0,82 40 0,056 0,56 95 23,2 

51 
raWa (Sovi), 
zedapiruli 
fena 

0,075 0,075 365   0 0 

61 

kaxeTi (yvare-
li), duruji 
zedapiruli 
fena 

0,082 0,82 365   29 7,1 
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rac Seexeba qanze dasxmuli xsnaris 40-dRiani dayovnebis periods (cxrili 2), 

am SemTxvevaSi gamotanili manganumis procentuli Semcveloba xSir SemTxvevaSi 

ramdenimejer mcirdeba, xolo zogjer 1 %-ze dabalic ki aris (nimuSi #1). 

aqedan gamomdinare, cxadi xdeba, rom gamotanis xarisxze did zegavlenas ax-

dens gamotutvis xangrZlivoba. adre Catarebulma kvlevebma daadastura, rom gamo-

tutvis optimaluri vada 15_20 dRea. amis Semdeg xsnarSi gamotanili elementebis 

isev naleqSi gadasvla xdeba sxvadasxva bioqimiuri procesis Sedegad, ris gamoc 

xsnarSi arsebuli manganumis raodenoba iklebs da raime kanonzomierebis dadgena 

(umetes SemTxvevaSi) TiTqmis SeuZlebelia Tundac 40-dRiani xangrZlivobis sainku-

bacio periodSi. miRebuli monacemebis gaanalizebis safuZvelze SeiZleba davas-

kvnaT, rom 40 dRe-RameSi gamotutvis Sedegebi ar aris manganumis sruli eqstra-

hirebis SesaZleblobis maCvenebeli, vinaidan manganumis raodenobis nawili ukve 

isev myar fazaSia gadasuli da mxolod gamonatut naleqSi SeiZleba dafiqsirdes. 

rac Seexeba ufro grZelvadiani eqspoziciis periods, aq suraTi mkveTrad ic-

vleba da, rogorc raWidan Camotanili nimuSi (51) gviCvenebs, misi Semcveloba xsna-

rSi erTwliani eqspoziciis Semdeg SeiZleba nulis tolic ki iyos. 

maSasadame, eqsperimentis dayenebidan grZelvadiani periodis gasvlis Semdeg 

SesaZlebelia saeqstraqcio xsnari saerTod ar Seicavdes manganums an Seicavdes 

mcire raodenobiT (61).  

aRsaniSnavia, rom Cven mier SemoTavazebuli meTodikis sruli dacviT Ses-

rulebis SemTxvevaSi (saeqstraqcio xsnaris sxvadasxva danamatiT gaaqtiureba, op-

timaluri sainkubacio periodi da temperatura, fakultatur-anaerobuli pirobebi 

da sxv.) aSkaraa baqteriuli gamotutvis meTodis upiratesoba amJamad gamoyenebul 

sxva meTodebTan SedarebiT. amis dasadastureblad Cveni kvlevis Sedegebi Sevada-

reT sxva meTodebiT manganumis gamotutvis monacemebs; kerZod, saqarTvelos teqni-

kuri universitetis aw gardacvlili profesoris u. zviadaZis mier saqarTvelos 

sxvadasxva qanidan (maT Soris kavkasionis samxreT ferdis Tixafiqlebidan) minera-

luri da navTobiani wylebis mikrokomponentebis (Cd, Zn, Co, Li, Sr, Cu, Mn da sxv.) ga-

motutvis Sesaswavlad Catarebul eqsperimentul kvlevebs.  

 qvemoT moyvanilia Tixafiqlebidan manganumis sxvadasxva meTodiT eqstrahi-

rebis monacemebi. gamotutvis xangrZlivoba Seadgenda erT dRe-Rames, saeqsperimen-

to nimuSis masa _ 100 g-s, romelic daqucmacebuli iyo 1 mm-ze naklebi zomis nawi-

lakebad, xolo rotatorze misi njRrevis xangrZlivoba grZeldeboda 1 sT-is gan-

mavlobaSi, qani/xsnaris Sefardeba iyo 1 : 5.  

  

cxrili 3 

manganumis eqstraqciis efeqti Tixafiqlebidan erTdRiani gamotutvis Semdeg 

gamoxdili 
wyali, 

T= 20 0C, 
pH=7 

gamoxdiლi 
wyali, 

T= 80 0C, 
pH=7 

gamoxdili 
wyali, 

T= 20 0C, 
pH=2 

0.5 n-is 
NH4Cl 

NaCl-is 
1 %-iani 
xsnari 

wyalxsnar-
Si CO2-is 
miwodeba, 
P=2 atm 

torfis 
eqstraqti 

mg/l  % mg/l  % mg/l  % mg/l  % mg/l  % mg/l  % mg/l % 

0.031 0.016 0.021 0.011 1.94 0.97 1.25 0.62 0.14 0.07 0.52 0.26 7.8 3.9 
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gamomtutav xsnarebad gamoyenebulia gamoxdili wyali sxvadasxva temperatu-

riTa da mJavianobiT, amoniumis qloridis 0,5 normalobis xsnari, natriumis qlo-

ridis 1 %-iani koncentraciis xsnari. sistemaSi naxSirmJavas monawileobiT manga-

numis gamotutva xorcieldeboda wyalxsnarSi naxSirorJangis miwodebiT mudmivi 

wnevis (2 atm.) qveS. torfis saeqstraqcio xsnari warmoadgenda optimaluri tempe-

raturis pirobebSi mikroorganizmebiT gamdidrebul narevs, romelic 15 dRis gan-

mavlobaSi anaerobul garemoSi imyofeboda. 

cdis Sedegebma cxadyo, rom manganumis eqstraqciis efeqti torfis xsnarSi 

dReRamuri gamotutvis Semdeg bevrad ufro maRalia, vidre qimiuri gamotutvis 

dros. amasTan, baqteriebis monawileobiT gamotutvis efeqts mkveTrad zrdadi xa-

siaTi aqvs, radgan es procesi grZeldeba manam, sanam xsnarSi arsebuli mikroorga-

nizmebi bolomde ar aiTviseben maTi cxovelmyofelobisaTvis aucilebel sasi-

cocxlo elementebs. sxvadasxva qimiuri meTodis gamoyenebis SemTxvevaSi ki xsnar-

Si manganumis raodenoba garkveul etapze TiTqmis ucvleli rCeba, rac miuTiTebs 

sistemaSi qani-xsnari gacvliTi adsorbciuli wonasworobis damyarebaze. es imas 

niSnavs, rom am periodisaTvis miRweulia maqsimaluri xsnadoba, romlis Sedegad 

xsnarSi gadavida qanSi arsebuli manganumis mxolod garkveuli nawili da meti 

aRar gadava.  

Catarebuli eqsperimentis monacemebidan irkveva, rom qimiuri gamotutvisas 

manganumis amoRebis maqsimaluri Sedegi miRebulia pH=2 dros da Seadgens 0,97 %-s, 

maSin roca bioqimiuri gamotutvisas xsnarSi gadasuli manganumis raodenoba 4 %-

ia. e. i. erTdRiani inkubaciis pirobebSic ki gamotutvis Sedegad torfis wyal-

xsnarSi gadasuli manganumis raodenoba 4-jer aRemateba sxvadasxva qimiuri rea-

gentiTa da cvladi fizikuri maxasiaTeblebiT SerCeuli xsnarebis meSveobiT Ti-

xafiqlebidan gamotanil manganums. 

maSasadame, miRebuli Sedegebis Sedareba mowmobs mikrobiologiuri gamotu-

tvis upiratesobas sxva meTodebTan SedarebiT. 

gansxvavebuli meTodebiT gamotutuli liTonebis raodenobrivi eqstraqcia 

adasturebs sawarmoo pirobebSi bioqimiuri meTodikis mizanSewonilobas, rac gan-

sakuTrebiT mniSvnelovania iseTi elementebisaTvis, romlebic didi raodenobiT 

gamoiyeneba teqnikaSi. amis gamo, ra Tqma unda, sabadoebi TandaTanobiT mcirdeba. 

axlo momavalSi dadgeba dro, rodesac am elementebis mopoveba daiwyeba qane-

bidan, sadac maTi Semcveloba mcirea da Tanamedrove teqnologiebiT Znelad mo-

sapovebeli. 

 

 

daskvna 

amrigad, iuruli Tixafiqlebiani obieqtebis gamokvlevebiT pasuxi gaeca Zi-

riTad kiTxvas _ SeiZleba Tu ara zogadad Tixafiqlebi CaiTvalos manganumis wya-

rod da aqvs Tu ara perspeqtiva SemoTavazebuli bioqimiuri meTodikis gamoyenebas 

manganumis misaRebad. Tu SemdgomSi damuSavdeba biologiuri gamotutvis Sedegad 

warmoqmnili organul-mineraluri xsnarebidan manganumis amoRebis eleqtroqimi-

uri meTodi, maSin gadaWriT SeiZleba iTqvas, rom aseTi gziT manganumis miRebas 

didi perspeqtiva aqvs.  
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zemoaRniSnulis safuZvelze SeiZleba davaskvnaT, rom baqteriuli gamotu-

tvis meTodis gamoyenebiT Catarebulma eqsperimentma sakmaod saintereso Sedegebi 

aCvena rogorc meTodis praqtikuli gamoyenebis TvalsazrisiT aramadneuli qane-

bidan manganumis misaRebad, ise geologiaSi mikrobiologiuri faqtoris rolis 

Sesaxeb codnis gafarToebis mxriv. 
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GEOLOGY 
 
 

STUDYING OF THE POSSIBILITY OF MANGANESE EXTRACTION FROM 
JURASSIC SHALES 

T. Dzadzamia, Z. Kakulia, D. Chutkerashvili, M. Mardashova  

(Institute of Hydrogeology and Engineering Geology of Georgian Technical University, Georgian Technical 
University) 

 

Resume: There was studied the possibility of removing manganese from the Jurassic shale using 
heterotrophic microorganisms in samples brought from different parts of Georgia. 

The obtained results of investigated material bacterial leaching, taken from the surface layer of shale 
and from Arkhoti mine certain depths, confirm the superiority of the proposed technique over the chemical 
and currently existing bacterial leaching metals methods. There is established, that under the same 
conditions, the extraction effect is inversely related to the content of the elements in the rocks. With regards 
to the amount of manganese leached by the bacterial method from shale, the parameters of the manganese 
transition in the peat extract are quite high, and when removing this element from the organic-mineral 
solution by electrochemical means, a great prospect of obtaining manganese from the Jurassic shale is 
foreseen.  

 

Key words: anaerobiosis; extraction effect; leaching. 
 
 
 

 

ГЕОЛОГИЯ 
 

 

ИЗУЧЕНИЕ ВОЗМОЖНОСТИ ВЫНОСА МАРГАНЦА ИЗ ЮРСКИХ СЛАНЦЕВ 

Дзадзамия Т. Д., Какулия З. Г., Чуткерашвили Д. Г., Мардашова М. В. 

(Институт гидрогеологии и инженерной геологии Грузинского технического университета, 

Грузинский технический университет) 

 

Резюме. Изучена возможность выноса марганца из юрских сланцев с использованием 
гетеротрофных микроорганизмов в образцах, привезенных из разных уголков Грузии. 

Полученные результаты бактериального выщелачивания исследуемого материала, взятого из 
поверхностного слоя сланцев и с определенных глубин Архотской шахты, подтверждают превос-
ходство предложенной нами методики над химическими и ныне существующими бактериальными 
методами выщелачивания металлов. Установлено, что при одинаковых условиях эффект экстра-
гирования находится в обратной зависимости от содержания элементов в породах. Что касается 
количества марганца, выщелоченного бактериальным методом из сланца, то показатели перехода 
марганца в торфяной экстракт довольно высокие, и при изъятии этого элемента из органо-
минерального раствора электрохимическим путем предвидится большая перспектива получения 
марганца из юрских сланцев. 

 

Ключевые слова: анаэробиозис; выщелачивание; эффект экстрагирования. 
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biologia 

 

 

 

heqsaploiduri tritikales perspeqtiuli formebis daxasiaTeba  

TinaTin epitaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia xorblisa da Wvavis SejvarebiT miRebuli marcvleuli 

kulturis – heqsaploiduri tritikales (×Triticosecale Wittm ex A. Camus) perspeqtiuli 

formebi. tritikale sruliad axali botanikuri gvaria, romlis genotipSi kargad 

aris Serwymuli xorblisa da Wvavis Zvirfasi niSan-Tvisebebi. igi gamoirCeva gene-

tikuri SesaZleblobebis farTo speqtriT, romelic warmatebiT gamoiyeneba axali 

tipis xorblis jiSebis Sesaqmnelad da sakvebi produqtebis xarisxis gasaumjo-

beseblad. 

 

sakvanZo sityvebi: maxobeli; tritikale; Wvavi; xorbali. 

 

 

Sesavali  

Soreuli hibridizaciisa da poliploidiis (evoluciisa da formaTa warmoq-

mnis wamyvani faqtorebis) gamoyenebiT mecnierebma Seqmnes mcenaris principulad 

axali tipi – xorbal-Wvavis hibridi – tritikale (×Triticosecale Wittm ex A. Camus), 

sruliad axali botanikuri gvari, romelSic Serwymulia xorblisa da Wvavis gene-

tikuri potenciuri SesaZleblobani.  

gamokvlevebiT dadgenilia, rom oqtaploidur, heqsaploidur da tetraplo-

idur tritikales aqvs mzis sxivuri energiis asimilirebis didi unari, abioturi 

da bioturi araxelsayreli garemo pirobebis mimarT gamZleobis ufro maRali bi-

ologiuri potenciuri SesaZlebloba, vidre xorbalsa da Wvavs. kultura uxvmo-

savaliania; amasTan, axasiaTebs marcvalSi cilisa da lizinis (aminmJava) ufro 

meti Semcveloba.  

tritikale amJamad gamoiyeneba mecxoveleobaSi. misi mwvane masisa da marcv-

lisagan mzaddeba kombinirebuli sakvebi. zogierT qveyanaSi (espaneTi, poloneTi) 

tritikales marcvali gamoyenebulia sursaTis saxiTac. aRsaniSnavia, rom tri-

tikales fqvilisagan gamomcxvari puri ufro dabali xarisxisaa, vidre xorblisa, 

amitom kvebis mrewvelobaSi tritikales dasanergavad unda damuSavdes specifi-

kuri teqnologia, rac Cveni kvlevis ZiriTad mimarTulebas warmoadgens. 

 

 

ZiriTadi nawili 

kvlevis obieqtia xorbal-Wvavis hibridi – heqsaploiduri tritikale (×Triti-

cosecale Wittm ex A. Camus), xolo mizani – am unikaluri kulturis SerCeuli forme-
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bisa da xorblis fqvilis narevis optimaluri proporciebis dadgena maRali kve-

biTi Rirebulebis mqone sakvebi produqtis – puris misaRebad, romlis xarisxob-

rivi maCveneblebis gasaumjobeseblad gamoyenebulia maxobeli (Cephalaria Syriaca L). 

maxobelis damateba purs aniWebs sasiamovno surnelsa da sirbiles, zrdis mis 

gamosadegobis vadas.  

literaturaSi arsebuli masalis analizi cxadyofs, rom SeiZleba Camoya-

libdes tritikales klasifikaciis sistema, romelSic Seva pirveladi (heqsaplo-

iduri da oqtaploiduri) da meoreuli (heqsaploiduri, oqtaploiduri da tetra-

ploiduri) tritikale [1, 2]. 

xorblis genomebSi Semavali qromosomebis upiratesoba Wvavis qromosomebTan 

SedarebiT (oqtaploidebSi _ 3:1, heqsaploidebSi _ 2:1) ganapirobebs tritikales 

mcenaris ufro met msgavsebas xorblis mcenaresTan. saerTo habitusis mixedviT, 

tritikales mcenares xorbalsa da Wvavs Soris Sualeduri adgili ukavia. heqsa-

ploidur tritikaleSi Seswavlili 66 morfologiuri niSnidan ungrelma mecni-

erma a. kiSma [3] daadgina, rom 30 %-iT dominirebs xorblis niSnebi, 21 %-ia _ 

Wvavisa, 18 % _ Sualeduri niSnebi, xolo 30 % _ axalwarmonaqmnia. tritikales 

aseTive morfologiur Taviseburebaze mianiSnebs ukrainel [4] da qarTvel [1, 2.] 

mecnierTa gamokvlevebic. aseTi niSnebia TavTavis Rerakis mtvrevadoba, marcvlis 

deformireba da sxv. tritikaleSi xorblisa da Wvavis dadebiTi niSnebis Sexame-

buli gamovlenis saukeTeso faqtia is, rom am kulturas axasiaTebs Wvavis mraval-

TavTunianoba da xorblis mravalyvavilianoba. amJamad arsebuli tritikales ji-

Sebis marcvlis maqsimaluri mosavali 1 ha-ze daaxloebiT 5 t-mdea. 

fesvTa sistemis ufro mZlavri ganviTarebiT da ZiriTad daavadebaTa mimarT 

maRali medegobis wyalobiT tritikale bevrad aRemateba xorbals msubuq da Ra-

rib niadagebze mosavlianobis mixedviT.  

mkvlevarTa azriT [1, 2, 4], tritikale mniSvnelovani kulturaa saSemodgomo 

xorblis Canacvlebis problemis gadasawyvetad. am mcenaris saukeTeso heqsaplo-

iduri formebis (yinvagamZleobis xarjze) mosavlianoba bevrad aRemateba xorblis 

mosavlianobas.  

tritikales fqvilisagan gamomcxvari puri xorblis fqvilisagan gamomxcar 

purTan SedarebiT dabali xarisxisaa, amitom axali kulturis marcvali amJamad 

upiratesad sakvebad (mecxoveleobaSi), ludis da spirtis misaRebad gamoiyeneba.  

damakmayofilebeli Sedegebia miRebuli tritikales fqvilisagan sxvadasxva 

saxis puris, namcxvrisa da sxva sakonditro nawarmis cxobis dros. amJamad tri-

tikale gansakuTrebul yuradRebas imsaxurebs, rogorc perspeqtiuli sakvebi kul-

tura saZovrad da mwvane masis misaRebad, romelic saukeTeso masalaa senaJis, ba-

laxis fqvilisa da silosis dasamzadeblad. a. Sulindinis monacemebiT, triti-

kales nazi mwvane masa gamoirCeva Saqrebis, karotinoidebisa da proteinis maRali 

SemcvelobiT, cxovelis sakvebad gamoyenebis maRali koeficientiT. xorbalTan 

SedarebiT tritikales mwvane masaSi gvxvdeba mSrali nivTierebebis, xsnadi nax-

Sirwylebis, lizinis didi raodenoba da 25 %-mde cila.  

heqsaploiduri tritikales koleqciis Seswavlis Sedegad Cven mier gamor-

Ceul iqna formebi, romlebic sainteresoa rogorc seleqciuri, ise praqtikuli 

TvalsazrisiT. maTi sameurneo maxasiaTeblebi mocemulia cxrilSi.  
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mcenaris simaRle. intensiuri tipis jiSebs sasurvelia hqondes mokle da Ca-

wolisadmi medegi Rero, radganac dReisaTvis tritikales seleqciis mimarTule-

baa rogorc samarcvle, ise sakvebad gamosayenebeli jiSebis gamoyvana.  

sainteresoa iseTi formebis gamorCeva, romelTa simaRle iqneba 90–120 sm. Ses-

wavlil formaTa simaRle 70–113 sm-is farglebSi meryeobs. aqedan gamomdinare, 

SeiZleba davaskvnaT, rom Cven mier gamorCeuli nimuSebi saukeTeso masalaa triti-

kales Semdgom seleqciaSi gamosayeneblad. yvela jiS-nimuSi gamoirCeoda Cawo-

lisadmi medegobiT.  

 

heqsaploiduri tritikales koleqciis Seswavlis Sedegebi sameurneo 

maxasiaTeblebis mixedviT (2015_2016 ww.) 

 

 
# 
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 m
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 m
ar

c
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 m
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a 
(g
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1 xorbali (standarti) 105.0 5 5 9.5 22 51 2.5 44.5 
2 BEAGLE_1 92.6 5 4.5 11.22 22.3 51.7 2.8 58.6 
3 POPP1_2/CAAL//POLLMER_3.5.1 92.7 5 5 11.13 23.2 51.5 2.7 52.2 
4 SUSI_2/5/TAPIR/YOGUI_1//2*MUSX/3/ERI

-ZO_7/4/FARAS_1/6//BUF_2 
94.6 5 5.5 10.4 22.8 49.2 2.9 56.3 

5 DAGRO/IBEX//CIVET#2/3/F3 IND. PCZ 92.4 5 4.9 10.64 22.1 54.3 2.2 52.5 
6 DAHBI_6/3/ARDI_1/TOPO 

1419//ERIZO_9/4/RONDO//ERIZO_9 
103.2 5 5.2 10.2 22.2 56.8 3.0 55.2 

7 DAHBI_6/3/ARDI_1/TOPO 1419/RHINO 
1RS.1DL 3384/2*VICUNA_4 

112.0 5 6 9.89 22.4 49.4 2.7 51.9 

8 DAHBI_6/3/ARDI_1/TOPO 
1419//ERIZO_9/4//2*VICUNA_4 

102.7 5 6.4 9.62 25.6 51.2 2.3 52.0 

9 DAHBI_6/3/ARDI_1/TOPO 
1419//ERIZO_9/4/NIMIR_1/HARE_265// 

103.8 5 7 10.38 23.1 46.8 2.0 51.1 

10 DAHBI_6/3/ARDI_1/TOPO 
1419//ERIZO_9/3384/2*VICUNA_4 

112.5 5 7.5 10.36 24.4  2.4 51.9 

11 PRESTO//2*TESMO_1/MUSX 
603/4/ARDI_1/TOPO1419//4/CHACAL_3-2 

102.3 5 5.9 10.36 23.3  2.3 50.4 

12 DAHBI_6/3/ARDI_1/TOPO 1419/ 
CIVET#2/5/FAHAD_5/POLLMER_3 

101.1 5 6.5  24.5    

 

*SeniSvna: nimuSebi miRebulia CIMMYT-dan (xorblisa da simindis gaumjobese-

bis saerTaSoriso centri) 

  

produqtiuli bartyoba mosavlianobis ganmapirobebeli ZiriTadi niSania. Ta-

namedrove xorblis jiSebs axasiaTebs aranakleb 5–7 produqtiuli bartyoba. tri-

tikaleSi produqtiuli bartyoba SedarebiT naklebia (2–3). Cven mier Seswavlili 

formebi am TvalsazrisiT metad sainteresoa da maTSi produqtiuli bartyoba me-

ryeobs 3-dan 10-mde. Cven mier gamorCeuli formebi xasiaTdeba 5–8 produqtiuli 

bartyobiT.  
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TavTavis sigrZe ar gansazRvravs TavTunebis raodenobas TavTavze. dadgenilia, 

rom TavTavze TavTunebis siuxves ganapirobebs TavTavis Rerakis sigrZiv erTeulze 

TavTunebis raodenoba, misi simkvrive. mkvrivTavTavianobasac aqvs Tavisi nakli – 

fotosinTezis TvalsazrisiT, igi arasasurveli niSania. grZel TavTavis Rerakze 

mzis sxivuri energia ukeT nawildeba da aseTi mcenare uxvmosavlianobiT xasiaTdeba. 

amitom TavTavis sigrZes mosavlianobaSi gansakuTrebuli adgili uWiravs. lite‐

raturuli monacemebiT tritikales TavTavi xasiaTdeba grZeli da farCxati gan‐

viTarebiT, Cven mier Seswavlili tritikales formebi ki xasiaTdeba SedarebiT 

mokle da mkvrivi TavTaviT. TavTavis sigrZe meryeobs 5.5–11.22 sm-is farglebSi.  

TavTavze TavTunebis raodenoba. mravalTavTunianoba mosavlianobis ZiriTadi 

ganmsazRvreli maCvenebelia. tritikaleSi Wvavis qromosomebis Setanis ZiriTadi 

maxasiaTebeli mravalTavTunianobaa. gamorCeuli formebi TavTavze TavTunebis ra-

odenobiT (22.1 – 25.6) aRemateba standarts (22 cali). 

erTi TavTavis marcvlebis raodenoba da masa. tritikales jiS-nimuSebis Ta‐

vTavebSi marcvlebis raodenoba mkveTrad gansxvavebulia. bevri maTganisaTvis da‐

maxasiaTebelia msxvilmarcvlianoba. gamorCeul formebSi marcvlebis raodenobaa 

46.8–56.8. am nimuSebis mixedviT Catarda gamorCeva da Semdeg gamorCeul mcenareTa 

TiToeuli TavTavi daiTesa cal-calke xazebad, saidanac gamoiyo perspeqtiuli 

formebi.  

erTi TavTavis marcvlis masa pirdapirproporciul damokidebulebaSia Tav-

TavSi marcvlebis raodenobasTan. aqedan gamomdinare, uxvmarcvliani formebi Ziri-

Tadad xasiaTdeba marcvlis didi masiT da uxvmosavlianobiT. gamorCeul forme-

bSi 1 TavTavis masa 2.2 – 3.0 g-is farglebSi meryeobs. 

dadgenilia, rom 1000 marcvlis masa produqtiulobis ganmsazRvreli erT-er-

Ti mniSvnelovani komponentia. es niSani ganapirobebs mcenaris genetikur bunebas, 

Tumca masze gavlenas axdens niadagur-klimaturi da movla-moyvanis pirobebic. 

Seswavlil formebSi 1000 marcvlis masa meryeobs 21.2–58.6 g-is farglebSi. 

gamorCeuli formebis masa (51.9–58.6 g) aRemateba standarts (44.5 g). dadasturebu-

lia, rom 1000 marcvlis masa pirdapirproporciul damokidebulebaSia marcvlis 

maRal xarisxobriv maCvenebelTan.  

Cven mier gansazRvrul iqna Teslis aRmocenebis energia. igi xorbalSi 94 %-

ia, WvavSi – 98 %, xolo tritikaleSi – 93 %. 

webogvara. saukeTeso puris gamocxobamde maRali xarisxis fqvilis mozelva 

da comis gundebis gakeTebaa saWiro. swored am procesSi warmoiqmneba comSi we-

bogvara, anu glutenini. 

xorblis fqvili Seicavs gliadinis da gluteninis cilebs. mas Semdeg, rac 

fqvils wyali daemateba, gluteninisa da gliadinis cilebis SeerTebiT miiReba 

webogvara, romelic am orive cilis sasargeblo da saWiro Tvisebebs inarCunebs da 

xels uwyobs xarisxiani puris cxobas. webogvaras raodenoba xorbalSi Seadgens 

30,84 %-s, WvavSi ar fiqsirdeba, xolo tritikaleSi – 10 %-ia. amitomaa tritikales 

fqvili dabalxarisxiani purcxobaSi da saWiroebs xorblis fqvilis damatebas. 

webogvaras deformaciis xarisxi, romelic gansazRvravs simkvrives da mar-

cvlovnebis erT-erTi mTavari xarisxobrivi maCvenebelia, did gavlenas axdens 

fqvilis purcxobis xarisxze. igi xorbalSi 83,7 %-ia, WvavSi saerTod ar fiqsir-

deba, tritikaleSi 72,2 %-s Seadgens. swored amitom xarisxiani puris gamosa-

cxobad mizanSewonilia tritikalesa da xorblis fqvilis narevis optimaluri 

proporciebis dadgena. 
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daskvna 

amrigad, aRniSnuli gamokvlevebi Zalze aqtualuria naturaluri nedleu-

lisa da biodanamatebis (seli, maxobeli) gamoyenebis TvalsazrisiT; mniSvnelo-

vania agreTve marcvleulis Teslis bankis ganaxleba-gaumjobeseba sasaqonlo Ri-

rebulebis diferencirebiT ise, rom Semdgom etapze moxdes naturaluri nedle-

ulis warmoeba da Sesabamisi fitomrewvelobis ganviTareba, rac ekonomikurad mom-

gebiani, sicocxlisunariani da bazarze moTxovnadia. 
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BIOLOGY 
 
 

CHARACTERISTIC OF PERSPECTIVE FORMS OF HEXAPLOID TRITICALE 

T. Epitashvili  

(Georgian Technical University) 

 
Resume: Crop receiving by crossing wheat and rye – hexaploid triticale (×Triticosecale Wittm ex 

A.Camus) is a completely new botanical name, whose genotype is well combined with the precious features 
of wheat and rye. Triticale is distinguished by wide range of genetic capabilities, that are successfully used to 
create new types of wheat varieties and improve the quality of food products. Results of perspective 
hexaploid triticale forms study are given in this paper. 

 
Key words: cephalaria; rye; triticale; wheat. 
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ХАРАКТЕРИСТИКА ПЕРСПЕКТИВНЫХ ФОРМ ГЕКСАПЛОИДНОГО 

ТРИТИКАЛЕ 

Эпиташвили Т. Н. 

(Грузинский Технический Университет) 

 
Резюме. Показано, что зерновая культура, полученная при скрещивании пшеницы и ржи – 

гексаплоидное тритикале (×Triticocecale Wittm ex A. camus), представляет собой совершенно новый 
ботанический род, генотип которого хорошо сочетается с ценными особенностями пшеницы и ржи. 
Тритикале отличается широким спектром генетических возможностей, которые успешно 
используются для создания новых сортов пшеницы и улучшения качества пищевых продуктов. В 
статье рассматривается характеристика перспективных форм гексаплоидного тритикале. 

 
Ключевые слова: пшеница; рожь; тритикалe; цефаляр. 
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mikrobiologia 

 

 

 

aqtinomicet-antagonistebis gavrcelebis Taviseburebani 

aRmosavleT saqarTvelos zogierT niadagSi  

irina xatiaSvili, Tamar SiukaSvili, zaur lomTaTiZe 

(soxumis saxelmwifo universiteti, ilias saxelmwifo universitetis botanikis 

instituti) 

 

 
reziume: aRmosavleT saqarTvelos qveda da Sua sartylis tyeebis yomra-

liA(A) da mTa-mdelos kordiani (B) niadagebidan gamoyofilia sxvadasxva fizio-

logiuri jgufis mikroorganizmebi (maT Soris aqtinomicetebi) da Seswavlilia 

maTi raodenobrivi Sedgeniloba. aqtinomicetebis gamoyofili Svidi Stamidan um-

ravlesoba avlens SerCebiT antagonistur Tvisebebs gramdadebiTi da gramuaryo-

fiTi mikroorganizmebis mimarT. 

 
sakvanZo sityvebi: azotbaqteri; amilolituri baqteriebi; aqtinomicetebi; nit-

rifikatorebi; saprofitebi; sokoebi; celulozadamSlelebi. 

 

 

Sesavali  

bolo periodSi niadagis nayofierebis xarisxis dadgenis mizniT didi yura-

dReba eTmoba mokroorganizmTa Tvisebrivi da raodenobrivi Sedgenilobis Seswa-

vlas. niadagSi arsebuli mikroorganizmebis asociaciaTagan erT-erTi mniSvnelo-

vani jgufia aqtinomicetebi. mravali maTgani antagonisturia, amitom maTi gaCenis 

pirobebisa da gavrcelebis Taviseburebebis Seswavla mkvlevarTa garkveul inte-

ress iwvevs [1_3]. aqedan gamomdinare, Cveni kvlevis mizania aRmosavleT saqarTve-

los zogierTi niadagis, kerZod, qveda da Sua sartylis tyeebis yomrali (A) da 

mTa-mdelos kordiani (B) niadagebis mikrofloris Seswavla. 

 

 

ZiriTadi nawili 

kvlevis obieqtebi da meTodebi. test-obieqtebad gamoyenebul iqna rogorc 

gramdadebiTi, ise gramuaryofiTi mokroorganizmebi: Elythrosporangium brasiliens, Actin-

osporangium violaceum, Staphyococcus aureus, Escherichia coli, Mycobacterium rubrum 874, Agro-

bacterium tumefaciens (vazis kbos gamomwvevi), Xanthamonas campestris (kombostos daava-

debis gamomwvevi), Pectobacterium arodeae, agreTve A da B niadagebidan gamoyofili aq-

tinomicetebi.  
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kvlevisas gansakuTrebuli yuradReba eqceoda niadagis mikrofloris Seswav-

lis Tanamedrove meTodebs [5]. aqtinomicetebis kultivireba xdeboda krasilni-

kovis sinTezur areSi (CP-I), xolo maTi antagonisturi Tvisebebi ganisazRvreboda 

blokis meTodiT [4]  

kvlevis Sedegebi da maTi ganxilva. aRmosavleT saqarTvelos qveda da Sua 

sartylis tyeebis yomrali (A) da mTa-mdelos kordiani (B) niadagebidan gamoyofi-

lia mikroorganizmebis ramdenime fiziologiuri jgufi: saprofituli da amilo-

lituri baqteriebi, sokoebi, celulozadamSlelebi, aqtinomicetebi, I da II fazis 

nitrifikatorebi da azotbaqteri (cxrili 1). 

 

cxrili 1 

mikroorganizmebis gavrceleba niadagSi 

 

mikroorganizmTa 

jgufebi 

niadagis tipi 

qveda da Sua sartylis tyeebis 

yomrali (A) 

mTa-mdelos kordiani (B) 

raodenoba % raodenoba % 

saprofitebi 10273,2·10⁹ 99,99 7619,1·10⁹ 99,99 
celulozadamSle- 
lebi 

6557,4 0,06410¯⁶ 41666,7 0,55·10¯⁶ 
aqtinomicetebi 10928961,8 106·10¯⁶ 3571,4 0,047·10¯⁶ 
amilolituri 
baqteriebi  42,95·10⁶ 418·10¯⁶ 519·10⁶ 6800·10¯⁶ 
sokoebi 1420,8 0,0148·10¯⁶ 3571,4 0,047·10¯⁶ 
nitrifikatorebi 
(I faza)  

16393,4 0,16·10¯⁶ 38095,2 0,5·10¯⁶ 
nitrifikatorebi 
(II faza)   

12240,4 0,96·10¯⁶ 11785,7 0,155·10¯⁶ 
saprofitebi 10273,2·10⁹ 99,99 7619,1·10⁹ 99,99 

 

cdis Sedegebis analizma cxadyo, rom Seswavlil orive tipis (A da B) niadag-

Si mikroorganizmebis raodenobrivi Sedgeniloba gansxvavebulia, Tumca orivegan 

Warbobs saprofitebi. maTi raodenoba saSualod saerTo raodenobis 99,99 %-s Se-

adgens, rac imas mowmobs, rom am niadagebSi uxvadaa mcenareuli da cxoveluri 

naSTebi da intensiurad mimdinareobs transformaciis procesi. danarCen mikroor-

ganizmTa jgufebis raodenoba jamSi mxolod 1 %-ia. rac Seexeba mikroorganizmTa 

calkeuli jgufebis procentul Sedgenilobas, yomral niadagSi aqtinomicetebis 

da azotbaqteris raodenoba ufro metia, vidre mTa-mdelos kordian niadagSi, xo-

lo celulozadamSlelebis, amilolituri, nitrifikaciis I da II fazis baqteri-

ebisa da sokoebis raodenoba mTa-mdelos kordian niadagSi Warbobs.  

kvlevis Semdgom etapze aRniSnul niadagebSi vakvirdebodiT aqtinomicet-antago-

nistebis gavrcelebis Taviseburebebs. Seswavlili niadagebidan gamoyofili aqti-

nomicetebis sufTa kulturebi (A1, A2, B1, B2, B3, B4, B5 Stamebi) gaanalizebul iqna 

antagonisturi Tvisebebis gamosavlenad. cdis Sedegebi mocemulia me-2 cxrilSi. 
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cxrili 2 

 aqtinomicetebis antagonisturi moqmedeba zogierTi mikroorganizmis mimarT 

 

 
 
test-obieqti  

antagonisti kultura 
Stami 

A1 
Stami 

A2 
Stami 

B1
Stami 

B2 
Stami 

B3 
Stami 

B4 
Stami 

B5 
zrdis daTrgunvis zonis sidide, mm 

Elythrosporangium 
brasiliense 

10,0 1,0 0 0 0 0 1,0 

Actinosporangium 
violaceum 

3,0 5,0 0 0 0 0 0 

Staphylococcus 
aureus 

3,0 0,5 0,5 0 2,0 0 0 

Escherichia coli  1,0 0 0 0 0 0 0
Mycobacterium 
rubrum 874 

1,0 1,0 4,0 0 0 0 0 

Agrobacterium 
tumefaciens 

1,5 1,5 1,0 0 0 0 0 

Xanthomonas 
campestris 

2,0 0 0 1,0 0 0 0 

Pectobacterium 
aroideae 

2,0 0 0 0 0 0 0 

Bacillus subtilis  4,0 5,0 0 1,0 0 0 2,0 

 

rogorc cxrilidan Cans, aqtinomicetebis fiziologiuri aqtiuroba sacdeli 

test-obieqtebis mimarT sxvadasxva siZlieriT vlindeba. yvelaze aqtiuri aRmoCnda 

A1 Stami, romelic Trgunavs mikroorganizmebis zrdas. qvemoT mocemulia am mikro-

organizmebis CamonaTvali da maTi zrdis daTrgunvis zonis sidideebi: Elythrospo-

rangium brasiliense (10 mm), Bacillus subtilis (4 mm), Xanthomonas campestris da Pectobacterium aroi-

deae (2 mm), Actinosporangium violaceum da Staphylococcus aureus (3 mm), Mycobacterium Rubrum 874 

da Escherichia coli (1 mm), Agrobacterium tumefaciens (1,5 mm), Elythrosporangium brasiliense (1,0 mm), 

Bacillius subtilis (5 mm), Actinosporangium violaceum (5 mm), Staphylococcus aureus (0,5 mm), Mycobac-

terium rubrum 874 (1 mm), Escherichia coli (1 mm). 

Stami B1 antagonistur gavlenas axdens iseT mikroorganizmebze, rogoricaa 

staphylococcus aureus (zrdis daTrgunvis zonis sididea 0,5 mm); Agrobacterium tumefaciens 

(zrdis daTrgunvis zonis sidide _ 1,0 mm) da Mycobacterium rubrum 874 (zrdis daT-

rgunvis zonis sidide _ 4 mm).  

Seswavlili aqtinomicetebidan naklebad aqtiuria B3 da B5 Stamebi, romlebic 

antagonistur Tvisebebs avlens mxolod Staphylococcus aureus-isa (zrdis daTrgunvis 

zonis sididea 2 mm) da Elythrosporangium brasiliense-is (zrdis daTrgunvis zonis sidi-

dea 1 mm) mimarT. B4 Stam-ს antagonisturi Tvisebebi saerTod ar gamouvlenia.  

miRebuli Sedegebis analizi cxdyofs, rom aRmosavleT saqarTvelos qveda da 

Sua sartylis tyeebis yomral da mTa-mdelos kordiani niadagebidan gamoyofili 

TiTqmis yvela aqtinomiceti sxvadasxva siZlieris antagonizms avlens.  
 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom qveda da Sua sar-

tylis tyeebis yomral niadagSi (A) aqtiurad mimdinareobs mcenareuli naSTebis 
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transformaciis azotfiqsaciis procesebi da mTa-mdelos kordiani niadagi (B) Se-

darebiT Raribia antagonisturi moqmedebis mqone aqtinomicetebiT. 
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MICROBIOLOGY 
 
 

PECULIARITIES OF THE DISTRIBUTION OF ANTAGONISTIC-ACTINOMYCETES 
IN SOME SOILS OF EAST GEORGIA 

I. Khatiashvili, T. Shiukashvili, Z. Lomtatidze  

(Sokhumi State University, Institute of Botany of Ilia State University) 

 
Resume: Physiologically different groups of microorganisms, in particular actinomycetes, were 

isolated from soil samples of east Georgia: A - the middle and upper parts of forest soil, and B – mountain-
meadow soils. The qualitative composition of isolated microorganisms has been studied. 

Seven strains of actinomycetes have demonstrated the selective antagonistic activity towards gram-
positive and gram-negative microorganisms.  

 
Key words: actinomycetes; amylolytic bacteria; azotobacteria; cellulose-degrading bacteria; fungi; 

nitrificators; saprophytes. 

 
 
 

 

МИКРОБИОЛОГИЯ 

 

 

ОСОБЕННОСТИ РАСПРОСТРАНЕНИЯ АНТАГОНИСТ-АКТИНОМИЦЕТОВ В 
НЕКОТОРЫХ ПОЧВАХ ВОСТОЧНОЙ ГРУЗИИ 

Хатиашвили И. Н., Шиукашвили Т. Г., Ломтатидзе З. Ш. 

(Сухумский государственный университет, Институт ботаники государственного университета Ильи) 

 
Резюме. Из почв Восточной Грузии: А (средний и верхний слои лесной почвы) и В (горно-

луговых почв) выделили физиологически различные группы микроорганизмов, в частности, акти-
номицетов и изучили их количественный состав.  

Семь штаммов актиномицетов проявили выборочную антагонистическую активность по от-
ношению к грамположительным и грамотрицательным микроорганизмам. 

 
Ключевые слова: азотобактерии; актиномицеты; амилолитные бактерии; грибы; нитрифи-

каторы; сапрофиты; целлюлозо-разрыхлители. 
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biznesi 

 

 

 

avamuSaoT motivaciis meqanizmi da amuSavdeba kompaniac  

zaira RuduSauri, manana xarxeli, elisabed baliaSvili 

(saqarTvelos teqnikuri universiteti, iv. javaxiSvilis saxelobis Tbilisis 

saxelmwifo universiteti) 

 

 

reziume: ganxilulia evropeli da qarTveli specialistebis mier SemuSave-

buli rekomendaciebi, romlebic daexmareba menejerebs dasaqmebulTa motivaciis 

amaRlebaSi. 

dasaqmebulebis ori kategoria arsebobs. pirvels miekuTvneba is dasaqmebule-

bi, romlebic muSaoben ara maRali xelfasis, aramed warmatebis misaRwevad, xolo 

meores _ personali, romelsac warmateba mxolod maRali anazRaurebisaTvis sWir-

deba. 

garda am ori ZiriTadi kategoriisa, aris personali, romlebsac `Wirveul~ da-

saqmebulebs uwodeben. maTi motivirebis gansazRvra maRali xelfasiTac ki SeuZ-

lebelia. maTTvis prioriteti damoukidebeli gadawyvetilebebis miRebis Tavisuf-

lebaa, raTa igrZnon pasuxismgeblobis simZime da TavianTi SesaZleblobebis zRvari. 

 

sakvanZo sityvebi: aramaterialuri stimuli; dasaqmebuli; moraluri da mate-

rialuri stimuli; motivacia; premia; xelfasi; jildo. 

 

 

Sesavali  

2001 wels aSS-Si Catarebulma gamokvlevebma aCvena, rom gamokiTxulTa 55 % 

samuSaos enTuziazmiT ar asrulebs [1]. aseTi gamokiTxva saqarTveloSic rom Cata-

rebuliyo, aRmoCndeboda, rom enTuziazmiT momuSaveTa raodenoba savaraudod 0,1 

% iqneboda. 

motivacia (moraluri iqneba igi Tu materialuri) adamianSi miznisken swra-

fvis intensiurobis da Seupovrobis unaris gaZlierebas iwvevs. moraluri moti-

virebis mqone pirovneba organizaciaSi dafasebul, Rirseul adamianad grZnobs 

Tavs, materialuri motivaciiT ki uzrunvelyofs rogorc Tavis, ise ijaxis moT-

xovnilebebs. amerikeli fsiqologi a. maslou adamianis fiziologiur moTxovni-

lebebs qveda donis, dabali rangis moTxovnebs uwodebs. magram, rogor dabal 

donedac ar unda miviCnioT isini, adamians (miT ufro, Tu is ojaxis marCenalia) 

da mis ojaxs pirveladi moTxovnilebis yvelanairi saqoneli (sakvebi produqtebi, 

tansacmel-fexsacmeli, saojaxo yofis saWiroebis nivTebi da sxv.) sWirdeba. 

maSasadame, damqiravebelma personalis daqiravebisas marto imaze ki ar unda 

ifiqros, Tu ra Sedegebs miscems mas daqiravebuli, aramed, pirvel rigSi imaze, 
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Tu am Sedegebisken swrafvis intensiurobisa da ZalisxmevisaTvis rogor waaxa-

lisebs mas. 

 

 

ZiriTadi nawili 

rCevebi motivaciis srulyofisaTvis. gardamavali ekonomikis mqone qveynebis 

menejerebs evropeli specialistebi motivaciis sferoSi Semdeg rekomendaciebs 

aZleven [2]: 

 erTi da igive stimuli adamians bezrdeba, amitom xSirad unda SecvaloT igi; 

 unda icodeT, rom TanamSromlisa da misi problemisadmi Tqveni yuradReba mas 

motivacias aumaRlebs; 

 gaxsovdeT, rom iSviaTi, gamorCeulad didi moculobis jildoebi aRizianebs 

da Surs iwvevs danarCen TanamSromlebSi; mcire sididis, magram xSiri jil-

doebi ki yvelasaTvis sasiamovnoa; 

 mTavaria samsaxurSi urTierTndoba; 

 SesTavazeT TanamSromlebs maTi xelfasis zrdis anda Tanamdebobaze dawinau-

rebis axali SesaZleblobebi; 

 uzrunvelyaviT TanamSromlebi kargi samuSao garemoTi, raTa SeinarCunon jan-

mrTeloba da normaluri Sromis unari; 

 ar daajildooT yvela erTnairad; jildoebis gacemisas daicaviT samarTli-

anoba; 

 gazardeT Sromis anazRaurebis premialuri nawili; 

 auxseniT TanamSromlebs, Tu ra aris saWiro imisaTvis, rom fuladi premia da-

imsaxuron; 

 yovelTvis aRniSneT muSakis kargi muSaoba, saqmisadmi Tavdadeba da nu daiza-

rebT misTvis piradad madlobis gamocxadebas; 

 gaamxneveT muSakebi da ar dasajoT daSvebuli SecdomisaTvis; 

 mieciT damoukideblad moqmedebis saSualeba; 

 naTlad ganumarteT Tavisi davaleba da uzrunvelyaviT saWiro informaciaze 

wvdoma; 

 agrZnobineT Tqveni mxridan misdami TanagrZnoba da pativiscema. 

analogiuri rCevebi aqvT qarTvel specialistebsac: 

 airCieT anazRaurebis moculobis gamWvirvale strategia [3]; 

 maqsimalurad gamoiyeneT aramaterialuri motivaciis SesaZleblobebi; 

 kompaniis veb-gverdze SeqmeniT saukeTeso TanamSromlis gverdi [4]; 

 saukeTeso TanamSromels aCuqeT erTi gamosasvleli dRe; 

 saukeTeso TanamSromeli SeaqeT sxvebis TandaswrebiT; 

 saukeTeso TanamSromels an mis Svilebs SesTavazeT subsidia ganaTlebis misa-

Rebad (asamaRleblad). 

rogorc am rCevebidan Cans, menejeris urTierToba dasaqmebulTan unda iyos 

partnioruli, megobruli. yvela aq CamoTvlil rCevas menejeri erTdoulad ver 

gamoiyenebs, magram mas unda SeeZlos calkeuli SemTxvevebisa da dasaqmebulebi-

saTvis motivaciis swori instrumentis SerCeva. 
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dasaqmebulTa kategoriebi da maTi motivirebis midgomebi. zogadad, dasaqme-

bulebi sam jgufad iyofa: 

1. adamianebi, romlebsac saqmeSi mxolod warmatebis dauokebeli swrafva axasi-

aTebT; 

2. adamianebi, romlebsac warmateba sWirdebaT Sesaferisi jildoebis mosapoveb-

lad; 

3. adamianebi, romlebic mudmivad ukmayofiloni arian jildoebiT. 

rogorc ukve aRvniSneT, pirvel jgufs miekuTvnebian adamianebi, romlebic war‐

matebis wyurviliT arian Sepyrobili da mniSvneloba ara aqvs ramdeni eqnebaT 

Sromis anazRaureba. es ar aris maTTvis mniSvnelovani, mTavaria Sromis Sedegi _ 

miznis miRweva. es adamianebi enTuziazmiT muSaoben. amerikelebis kvleviT dasaqme-

bulTa saerTo raodenobaSi maTi kuTri wili 45 %-ia, magram aris Tu ara ase, sxva 

sakiTxia. problema isaa, rom menejerma zustad unda Seafasos maTi motivacia da 

saWiro instrumentebi SearCios. meore jgufis muSakebisaTvis ki, romlebsac SromiTi 

warmateba mxolod maRali anazRaurebisaTvis undaT, sul sxva midgomaa saWiro. 

rCevebis im CamonaTvalidan, romelic winamdebare naSromSia warmodgenili, 

Cveni azriT, am tipis muSakebisaTvis menejers mxolod ori rCeva gamoadgeba: 1. mie-

ciT muSaks damoukideblad moqmedebis saSualeba; 2. agrZnobineT Tqveni mxridan 

misdami interesi da pativiscema. swored es gaakeTa argentinaSi erT-erTi kompania 

`semkos~ generalurma menejerma rikardo zemlerma. misi TanamSromlebis 3/4 sruli 

TavisuflebiT sargeblobs. samuSao saaTebis cneba xom `semkoSi~ saerTod ar ar-

sebobs. r. zemleris gamocdilebaze dayrdnobiT, srulad viziarebT qarTveli mec-

nierebis mier am tipis TanamSromlebis samarTavad menejerebisaTvis micemul rCe-

vas: `Tu gsurT Tqveni TanamSromlebis sruli potenciali gamoavlinoT, endeT 

maT, agrZnobineT, rom Tqven partniorebi xarT, mieciT maT kompaniis Sesaxeb yve-

lafris codnis saSualeba da ufleba. nu SeboWavT, azris gamoTqmis uflebasTan 

erTad mieciT arCevanis Tavisufleba saqmis keTebisa da gadawyvetilebebis miRe-

baSi~ [5].  

TanamSromelTa im nawilisaTvis, romlebic Sromoben mxolod materialuri 

da moraluri waxalisebisaTvis, menejers dasWirdeba TiToeuli maTganis inte-

resebis Seswavla. interesebze moqmedebs asaki, sqesi, ojaxuri mdgomareoba, kmayo-

faze myof pirTa raodenoba, ganaTleba, janmrTeloba da sxv. kompaniis persona-

lis menejers aseTi aRricxva unda hqondes. Tumca xSirad es informaciac ar aris 

sakmarisi. TanamSromelTa Soris aRmoCndebian iseTi adamianebic, romlebic mudam 

ukmayofiloni arian xelfasiT, Sromis pirobebiT da a. S. aseTi TanamSromlebis 

samsaxuridan gaSveba gamosavali ar aris, radgan maT ukan maTi ojaxebi dgas. arc 

erTi im rCevaTagani, romlebic zevmoTaa CamoTvlili, maTi motivirebisaTvis ar 

gamodgeba, radganac `mudmivi ukmayofileba~ maT xasiaTSi aqvT. 

saqarTvelos sinamdvileSi aseT TanamSromlebs menejerebi an maSinve aTavi-

sufleben anda cdiloben ar Sevidnen maTTan konfliqtSi da arc gansakuTrebul 

davalebebs aZleven. ra Tqma unda, arc erTi am midgomaTagani ar aris swori. pir-

veli imitom, rom, rogorc aRvniSneT, maT ukan ojaxebi dgas, romlebsac isini ar-

Cenen da, meorec, Tu menejeri Tavs aaridebs maT, isini kidev ufro gaTamamdebian 

da TavianT pretenziebs gaafarToeben, sxvebsac aiyolieben da daangreven kompa-

nias. zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom menejerebi ki ar 

unda ganudgnen da daSordnen `Wirveul~ TanamSromlebs, aramed, piriqiT, unda da-
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uaxlovdnen da rac SeiZleba meti Tavisufleba da saSualeba miscen Tavad miiRon 

gadawyvetilebebi, Tundac es gadawyvetilebebi ar iyos yvelaze saukeTeso. aseT 

SemTxvevaSi isini met pasuxismgeblobas igrZnoben da, Tu maTi gadawyvetileba Se-

degs ar moitans, es maT daanaxebs, sad gadis maTi SesaZleblobebis zRvari. swo-

red maSin mixvdebian isini, rom aseTi amocanebis gadaWra maT Zalebs aRemateba da 

an TviTon gaeclebian iqaurobas, an ukeTesobisken Seicvlebian. yvela danarCeni 

TanamSromlis motivirebisaTvis kompaniis menejerebs SeuZliaT gamoiyenon zemoT 

CamoTvlili rekomendaciebi. amasTan, SeiZleba maTi rogorc cal-calke gamoyeneba, 

ise dajgufebac. 

 

 

daskvna 

amrigad, ganvixileT evropeli da qarTveli specialistebis rekomendaciebi, 

romlebic eZlevaT menejerebs dasaqmebulTa motivaciis amaRlebis mizniT. nebis-

mier organizaciaSi arsebobs personali, romelic muSaobs warmatebis misaRwevad, 

personali, romelic muSaobs maRali xelfasisTvis da `Wirveuli~ personali. per-

sonalTa TiToeul jgufs motivaciis gansxvavebuli midgomebi sWirdeba. 
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THE MECHANISM OF MOTIVATION SHOULD BE WORKED AND THE 
COMPANY WILL WORK AS WELL 

Z. Gudushauri, M. Kharkheli, E. Baliashvili  

(Georgian Technical University, I. Javakhishvili Tbilisi State University) 

 
Resume: There are discussed the recommendations of European and Georgian specialists, that are 

given to managers for getting higher motivation with employment. Overall, there are discussed 20 
recommendations. The authors of this article are giving two recommendations for these employees, who are 
working not only for high salary, but to achieve success. They think, that the rest of 18 recommendations can 
be used for these employees, that need success only for higher salary. 

The authors of this article separate these “naughty” employee whose motivation is impossible even by 
high salary and they give priority to make decisions for them independently to feel responsibility and the 
limit of their possibilities.  

 
Key words: bonus; employee; immaterial stimulus; moral and materialistic stimulus; motivation; 

reward; salary. 

 
 
 

 

БИЗНЕС 

 

 

ПРИВЕДЕМ В ДЕЙСТВИЕ МЕХАНИЗМ МОТИВАЦИИ И КОМПАНИЯ 
ЗАРАБОТАЕТ 

Гудушаури З. Ф., Хархели М. В., Балиашвили Э. Н. 

(Грузинский технический университет, Тбилисский государственный университет им.  

Ив. Джавахишвили) 

 
Резюме. Рассмотрены рекомендации европейских и грузинских специалистов, которые даются 

менеджерам с целью повышения мотивации работников. Существуют две категории работников. К 
первой относятся работники, которые работают не из-за высокой зарплаты, а из-за желания добиться 
успеха, ко второй - персонал, которому нужна только высокая зарплата. Кроме этих основных 
категорий, отдельно выделяют «капризных» работников, мотивацию которых невозможно опре-
делить даже высокой зарплатой.Для них приоритет дается свободе принятия независимого решения, 
для того, чтобы они почувствовали тяжесть ответственности и предел своих возможностей. 

 
Ключевые слова: зарплата; моральный и материальный стимул; мотивация; награда; нема-

териальный стимул; премия; работник. 
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biznesi 

 

 

 

kreditunarianobis gansazRvris amerikuli da rusuli modelebis 

urTierTSedareba  

manana xarxeli, irina davraSeliZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti, saqarTvelos 

teqnikuri universiteti) 

 

 

reziume: daxasiaTebulia msesxeblis kreditunarianobis gansazRvris ameriku-

li da rusuli modelebi. amerikuli modelis saxiT warmodgenilia mecnier e. al-

tmanis Z-angariSi, rusuli modelis saxiT ki – irkutskis samecniero centris k- 

angariSi. 

aRniSnuli modelebi Sedarebulia erTmaneTTan da saqarTvelosaTvis rekomen-

daciis saxiT gamosayeneblad upiratesoba eZleva rusul models, radgan misi mse-

sxebeli kompaniebis biznespirobebi TiTqmis saqarTveloSi arsebuli biznespirobe-

bis analogiuria. 

 

sakvanZo sityvebi: kreditunarianoba; msesxebeli; modelebi. 

 

 

Sesavali  

saqarTveloSi ekonomikis yvelaze ganviTarebuli sfero sabanko seqtoria. am-

is miuxedavad, magaliTad 2015 wlis monacemebiT, maT msesxeblebisagan 3,5 mlrd 

lari amouRebeli sesxi aqvT dagrovili. amis mizezi msesxebelTa permanentuli 

gaRaribebacaa da bankebis mier maTi kreditunarianobis gansazRvris sirTuleebic. 

 

 

ZiriTadi nawili 

msesxeblis kreditunarianobis Sesafaseblad zogierTi komerciuli banki iye-

nebs ucxoeli ekonomistis e. altmanis models [1]: 

         Z , k , k , k , k , k         1 2 3 4 53 3 1 0 0 6 1 4 1 2 . 

mocemul formulaSi dafiqsirebuli maCveneblebis gaangariSeba xdeba Semdegi 

modeliT: 

aqtivebi mTliani

mde)gamoqviTva bisgadasaxade da procentis (sesxis mogeba
1k ; 

aqtivebi mTliani

realizacia
2k ;  
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fasiT) o(saaRricxv kapitali nasesxi

fasi) (sabazro kapitali sakuTari
3k ;  

aqtivebi mTliani

mogeba ebulireinvestir dagrovili
4k ; 

aqtivebi mTliani

kapitali sabrunavi wminda
5k . 

e. altmanma am maCveneblis kritikul mniSvnelobad miiCnia 2,675 da xilul mo-

mavalSi (damdegi 2_3 weli) msesxeblebi daajgufa gakotrebis winaSe mdgom 

 Z , 2 675  da myari finansuri mdgomareobis mqone   2 675Z ,  jgufebad. 

saqarTvelos komerciuli bankebis mier msesxebelTa kreditunarianobis Sesa-

faseblad altmanis modelis gamoyenebis mimarT garkveuli SeniSvnebi arsebobs, 

kerZod: 
 modeli agebulia amerikuli kompaniebis magaliTze, romelTa biznesis organi-

zacia gansxvavdeba saqarTvelosgan; 

 altmanis Z-angariSi agebulia 1940_1950-ian wlebSi. mas Semdeg bevri weli 

gavida da ekonomikuri situaciebi Seicvala; 

 altmanis modeli SeiZleba gamoyenebul iqnes mxolod msxvili sawarmoebis-

Tvis, kerZod, saaqcio sazogadoebebisTvis, romelTa aqciebi kotirebulia bir-

Jaze (altmanis modelis mesame maCvenebeli _ 3k -is angariSi mxolod maTTvis 

SeiZleba). marTalia, altmanma SeimuSava Z-angariSis modificirebuli varian-

tic im saaqcio sazogadoebebisTvis, romlebic ar kotirdeba birJaze [2], 

magram, saerTod, saaqcio sazogadoebebi saqarTveloSi SedarebiT mcirea (2273), 

danarCeni sawarmoebi ki – meti (584024). 

swored am mizeziT rusma mecnierebma gadawyvites SeedginaT msesxebel sawar-

moTa gakotrebis saprognozo rusuli modeli, romelic gamodgeboda yvela tipis 

sawarmosaTvis. es modeli 2006 wels Seadgines irkutskis universitetis mecniere-

bma. am modelSi gakotrebis saprognozo-saangariSo formula aseTia [2]: 

       R , k , k , k , k       1 2 3 48 38 1 0 0 054 0 63  

maCveneblebis gaangariSeba sawarmoebSi sruldeba qvemoT warmodgenili mode-

liT:  

aqtivebi

kapitali sabrunavi
1k ;  

kapitali sakuTari

mogeba wminda
2k ;  

aqtivebi

amonagebi danrealizacii
3k ;  

xarjebi

mogeba wminda
4k . 

am modeliT sawarmos gakotrebis riski fasdeba Semdegnairad: 

0R  _ gakotrebis riski maqsimaluria; 

R , 0 0 18  _ gakotrebis riski maRalia (60_80 %); 
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R , , 0 18 0 32  _ gakotrebis riski saSualo donisaa (50_60 %); 

R , , 0 32 0 40  _ gakotrebis riski dabalia (15_20 %). 

R , 0 42  _ gakotrebis riski ar arsebobs. 
cxadia, yvelaze sasurvelia, rom saqarTvelos sawarmoTa gakotrebis sakuTa-

ri modeli hqondes. magram qarTuli modeli ar arsebobs. aseT pirobebSi ufro 

upriania saqarTvelos komerciuli bankebis mier msesxebelTa kreditunarianobis 

gansazRvra xdebodes ara e. altmanis modeliT, aramed, rusuli modeliT, rome-

lic SedarebiT axalia, da, Tanac rusuli da qarTuli biznesis finansuri sijan-

saRis ganmapirobebeli Siga da gare faqtorebic TiTqmis erTnairia. 

 

 

daskvna 

msesxebeli iuridiuli pirebis kreditunarianobis gansazRvris saqarTveloSi 

moqmedi modelebis analizisa da Sefasebis safuZvelze SeiZleba davaskvnaT, rom: 

 finansuri koeficientebi mravalricxovania da xSirad urTierTsawinaaRmdego 

Sedegebis momcemi; 

 altmanis Z-angariSi yvela samarTlebrivi formis sawarmosaTvis mizanSeuwo-

nelia. 

im bankebisaTvis, romlebic kreditunarianobis Sesafaseblad finansur koefi-

cientebs iyenebs, Cveni winadadebiT es koeficientebi pirvel da meore donis maCve‐

neblebad unda daiyos da daskvna sesxis gacema-argacemis Taobaze mxolod pirve-

li donis maCveneblebis mixedviT unda gakeTdes. 

altmanis Z-angariSis modelebis gamoyenebas vurCevT mxolod im bankebs, ro-

melTa msesxeblebi saaqcio sazogadoebebs warmoadgenen. 

zogadad, saqarTvelos komerciulma bankebma msesxebelTa kreditunarianobis 

gasaangariSeblad umjobesia rusuli modeli gamoiyenos. 

rac Seexeba msesxebelTa kreditunarianobis gansazRvraze dasaqmebul kad-

rebs, maTi miRebisas profesiul ganaTlebasTan erTad yuradReba unda mieqces mo-

mavlis xedvis unaris Semowmebas. es Tandayolili niWia da am kadris SerCevaSi 

bankis mesveurebma sasurvelia fsiqologebic daixmaron. 
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THE COMPARISON OF AMERICAN AND RUSSIAN MODELS IN DEFINING OF 
SOLVENCY 

M. Kharkheli, I. Davrashelidze  

(I. Javakhishvili Tbilisi State University, Georgian Technical University) 

 
Resume: There are discussed the American and Russian models to define debtor’s solvence. The 

analysis is presented by E. Altman Z-as an American model and the analysis of Irkutsk science centre k-as a 
Russian model. 

The above-mentioned models were compared with each other and Russian model has the priority to 
develop in Georgia, because it’s new and the business conditions of Russian debtor companies are almost 
similar to Georgia as well.  

 
Key words: solvency; debtor; models. 

 
 
 

 

БИЗНЕС 

 

 

ОПРЕДЕЛЕНИЕ КРЕДИТОСПОСОБНОСТИ ПРИ СРАВНЕНИИ 
АМЕРИКАНСКИХ И РУССКИХ МОДЕЛЕЙ 

Хархели М. В., Даврашелидзе И. О. 

(Тбилисский государственный университет им. Ив. Джавахишвили, Грузинский технический 

университет) 

 
Резюме. Охарактеризованы американские и русские модели в отнашении кредитоспособности 

заемщика. В лице американской модели представлен Z - отчет Э. Альтмана, а в лице русской модели 

 K- отчет Иркутского научного центра. 

Указанные модели сравнили между собой и для применения грузинской стороной предпо-
чтение было дано русской модели, ввиду того, что бизнесусловия российских компаний почти ана-
логичны с грузинскими. 

 
Ключевые слова: заемщик; модель; кредитоспособность. 
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energetika 

 

 

 

hidrogeneratorebis gacivebis sistemebis efeqtianobis amaRlebis 

perspeqtivebi  

levan gugulaSvili, irakli xositaSvili, givi gugulaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia hidrogeneratorebis gacivebisaTvis dReisaTvis gamoyene-

buli sxvadasxva sistema da naCvenebia maTi dadebiTi da uaryofiTi Taviseburebebi. 

dasaxulia hidrogeneratorebis gacivebis sistemis efeqtianobis amaRlebis amocana.  

eleqtrogeneratorebis normaluri muSaobis aucilebeli pirobaa maTi muSa-

obis procesSi warmoqmnili siTbosa da tenis mocileba. hidrogeneratorebis gaci-

vebis sistemis muSaobis efeqtianobis amaRlebis mizniT SemoTavazebulia genera-

torSi cirkulirebuli haeris gaciveba da Sroba kondicioneris saorTqlebelTan 

kontaqtis pirobebSi, rac uzrunvelyofs am haeris temperaturisa da tenianobis 

stabilurobas generatoris gareT arsebuli pirobebisagan damoukideblad. 

 

sakvanZo sityvebi: gaciveba; kondicioneri; saorTqlebeli; Sroba; hidrogene-

ratori. 

 

 

Sesavali  

hidrogeneratoris muSaobis procesSi meqanikuri energiis eleqtrul energi-

ad gardaqmnas Tan axlavs garkveuli danakargebi (gamtarebSi, grigaluri denebis 

warmoqmnaze, magnitur da eleqtromagnitur masebSi gadamagnitebaze, mbrunavi nawi-

lebis xaxunze da sxv.). generatoris muSaobis procesSi yvela es energetikuli da-

nakargi siTbod gardaiqmneba, romlis mocileba aucilebelia danadgaris norma-

luri muSaobisaTvis. generatoris konstruqciaSi siTbos gamoyofa ZiriTadad xde-

ba xviebsa da aqtiur foladSi da damatebiT sayrden sakisrebSi (xaxunis Sedegad). 

generatoris eqspluataciisas xviebis izolacia TandaTan Zveldeba da mwyob-

ridan gamodis. amis mizezia maTi gaWuWyianeba, datenianeba, haeris zemoqmedebiT da-

Jangva, eleqtruli velisa da eleqtruli datvirTvebis zemoqmedeba. magram izola-

ciis daZvelebis umTavresi mizezi eqspluataciis procesSi misi gadametxurebaa. 

rac ufro matulobs izolaciis temperatura, miT ufro naklebia misi gamosade-

gobis vada. magaliTad, dadgenilia, rom izolaciis temperaturis 120 0C-mde moma-

tebis SemTxvevaSi generatoris izolaciis gamosadegobis vada 15 welia, xolo  

140 0C temperaturaze muSaobis SemTxvevaSi igi 2 wlamde mcirdeba. muSaobis tempe-

raturis 105 0C-mde Semcirebis SemTxvevaSi ki imave izolaciis gamosadegobis vada 

30 wlamde izrdeba [1].  
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aRniSnulis gamo dauSvebelia eqspluataciis procesSi generatoris xviebis 

temperaturis dasaSveb sidideze metad momateba. Tavis mxriv, temperaturis dasa-

Svebi mniSvneloba damokidebulia, upirveles yovlisa, xviebisaTvis gamoyenebuli 

saizolacio masalebis Tvisebebze. Tumca zogadad SeiZleba iTqvas, rom genera-

toris statoris xviebis temperatura ar unda aRematebodes 105 0C-s, xolo roto-

risa _ 130 0C-s.  

imisaTvis, rom Tavidan iqnes acilebuli generatoris xviebis gadametxureba, 

xdeba maTi xelovnuri gaciveba. 

 

 

ZiriTadi nawili 

generatorSi Semavali haeris temperatura ar unda aRematebodes +35 0C-s da 

ar unda iyos +5 0C-ze dabali. Cveulebriv miRebulia, rom generatorSi temperatu-

raTa sxvaoba unda iyos 18_20 0C-is farglebSi.  

praqtikaSi arsebobs generatorebis xelovnuri gacivebis sxvadasxva sistema. 

Tumca hidrogeneratorebis simZlavrisagan damoukideblad, maTi gacivebis sistema 

yovelTvis avtonomiuria: ventilatoris rols asrulebs rotori, xolo haeris ci-

rkulaciaze daxarjuli simZlavre miiReba hidroagregatis lilvisagan.  

hidrogeneratoris gacivebis yvelaze martivi da iafi saxea ventilaciis gax-

snili sistema: garemomcveli haeri ifiltreba da miewodeba generators, namuSeva-

ri gamTbari haeri ki atmosferoSi gaityorcneba. gacivebis aRniSnuli meTodis na-

klia garemomcveli haeris temperaturis cvlileba sezonebis mixedviT. haeri, rom-

lis temperatura generatoris gacivebisaTvis savsebiT misaRebia zamTris pirobeb-

Si, sruliad miuRebelia zafxulis cxel periodSi, radgan haeris temperatura am 

dros sakmaod maRalia. aseve dauSvebelia zamTarSi Zalze dabali (uaryofiTi) 

temperaturis mqone haeris moxvedra generatoris cxel zedapirebze, radgan gamo-

iwvevs tenis kondensacias da, aqedan gamomdinare, generatoris muSa sivrceSi teni-

anobis amaRlebas yvela uaryofiTi SedegiT. 

hidrogeneratorebis gacivebis aseve farTod gavrcelebuli saxea ventila-

ciis Caketili ciklis mqone haeriT gacivebis sistema, romelic gamoiyeneba umete-

sad saSualo da didi zomis hidrogeneratorebSi. generatorSi cirkulirebuli ha-

eri gaivlis wyliT gacivebis sistemaSi, sadac civdeba da Semdeg kvlav brundeba 

generatorSi. praqtikaSi xSirad gamoiyeneba agreTve ventilaciis nawilobriv gax-

snili cikli, rodesac cirkulaciisas gamTbari haeris daaxloebiT 20 % miewo-

deba eleqtrosadguris samanqano ganyofilebas Senobis gasaTbobad. aseT SemTxve-

vaSi uzrunvelyofili unda iyos axlad Semosuli haeris kargi gafiltvra. haeris 

miwodebis meTodis mixedviT arsebobs radialuri, RerZuli, aqsialuri da radia-

lur-RerZuli ventilaciis sistemebi.  

ventilaciis aRniSnuli sistemebi uzrunvelyofs cirkulirebuli haeris si-

sufTaves da amiT gamoricxavs statoris saventilacio arxebis gaWuWyianebasa da 

gaWedvas. SedarebiT stabiluria wyliT gacivebuli haeris temperaturac. magram 

praqtikam aCvena, rom sacirkulacio haeris wyliT gacivebis sistemidan xdeba didi 

raodenobiT wylis wveTebis wataceba. amis mizezia generatoridan gamosuli gacxe-

lebuli haeris kontaqti gacivebis sistemis wyliT gacivebul kondensatoris mi-

lebTan. aRniSnuli kontaqtis Sedegad cxel haerSi arsebuli orTqli kondensi-
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rdeba kondensatoris milebis kedlebze. warmoqmnili wylis wveTebi waritaceba 

sacirkulacio haeris mier da xvdeba generatorSi, rac ganapirobebs generatorSi 

tenianobis gazrdas da xviebSi eleqtruli gadafarvebis warmoqmnas. es ki izo-

laciis dazianebis mizezi xdeba. garda amisa, aRniSnul gacivebis sistemebSi Ziri-

Tadad gamoiyeneba mdinaris wyali, romlis temperaturac wlis sezonebis Sesaba-

misad icvleba. es arTulebs generatorSi cirkulirebuli haeris temperaturis 

stabilurobis SenarCunebas.  

Caketili cikliT ventilaciis mqone haeriT gacivebis sistemebisagan princi-

pulad ar gansxvavdeba wyalbadiT gacivebis mqone generatorebis ventilaciis sis-

temebi. gansxvaveba mxolod isaa, rom sacivrebi uSualod generatoris korpusSia 

CamontaJebuli.  

wyalbadiT gaciveba haeriT gacivebaze ufro efeqturia, radgan wyalbadis 

Tbogacemis koeficienti 1,5-jer, Tbogamtarobis koeficienti ki 7-jer aRemateba ha-

eris Sesabamis maCveneblebs. amasTan, wyalbadis mniSvnelovnad (14,5-jer) naklebi 

simkvrive uzrunvelyofs saventilacio danakargebis daaxloebiT 8_10-jer Semci-

rebas, wyalbadis garemoSi aRar mimdinareobs daJangvis procesi, rac zrdis gene-

ratoris saimedoobas da xviebis gamosadegobis vadas. 

aRsaniSnavia, rom wyalbadiT gacivebas aqvs garkveuli nakli _ haerTan Sere-

visas garkveul koncentraciaze warmoiqmneba mgrgvinavi airi. amis Tavidan asaci-

leblad Caketili sistemis wyalbadiT Sevsebisa da daclis dros saWiroa gansa-

kuTrebuli sifrTxile, rac dakavSirebulia drosTan da garkveul ekonomikur 

xarjebTan. wyalbadi gamoirCeva denadobiT. amitom eqspluataciis procesSi auci-

lebelia Zalze maRali xarisxiT hermetizaciis dacva, rac konstruqciulad sakma-

od rTuli gansaxorcielebelia. rogorc cnobilia, wyalbadiT gacivebis sistemis 

arasworma eqspluataciam generatorebis seriozuli avariebi gamoiwvia, rasac 

msxverpli da ngreva mohyva.  

generatorebis ukeTesi gacivebis miRwevis mizniT Tanamedrove pirobebSi ga-

moiyeneba gacivebis forsirebuli sistemebi, romlebSic statoris xviebisa da ro-

toris polusebis gaciveba xdeba distilirebuli wyliT, xolo haeriT civdeba 

mxolod rotori da misi gragnilebi.  

gacivebis TvalsazrisiT, aRniSnuli forsirebuli sistemebi marTlac Zalze 

efeqturia da uzrunvelyofs generatoris zomebisa (20_25 %-iT) da masis (10_15 %-

iT) Semcirebas. Tumca aseTi sistemebis gamoyeneba dakavSirebulia ekonomikuri da-

naxarjebis mniSvnelovan gazrdasTan, radgan, Cveulebriv, aseTi sistema aucile-

blad saWiroebs distilirebuli wylis ZiriTad da sarezervo tumboebis, gare 

wyalgayvanilobis tumboebis, distilatorebis da sazom-sakontrolo xelsawyoebis 

(wylis xarjsazomebi, manometrebi, Termometrebi da sxv.) gamoyenebas komunikaciis 

yvela nawilSi. 

dRevandel pirobebSi sawarmoo SenobebSi sasurveli parametrebis mqone hae-

ris misawodeblad sul ufro farTod gamoiyeneba haeris kondicirebis sistemebi, 

romlebic garemomcveli haeris damuSavebis gziT uzrunvelyofs saWiro parametre-

bis mqone haeris miRebas da mis avtomatur SenarCunebas cvlad garemo pirobebSi. 

kondicirebuli haeris ZiriTadi parametrebia: temperatura, fardobiTi tenianoba 

da haeris moZraobis siCqare, rasac emateba haeris gasufTaveba mtvris nawila-

kebisagan.  
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kondicioneris SesaZleblobebs Soris umTavresia haeris gaciveba _ Tanamed-

rove kondicionerebs SeuZlia haeri gaacivos +17 0C-mde. kondicioneris mniSvne-

lovani funqciaa agreTve haeris Sroba _ haeris gacivebasTan erTad xorcieldeba 

misgan tenis mocileba. mniSvnelovania, rom kondicionerSi tenis mocileba xdeba 

ara misi gaTbobis gziT, aramed swored haeris gacivebis xarjze. aseve mniSvnelo-

vania kondicioneris kidev erTi funqcia _ haeris gasufTaveba meqanikuri minareve-

bisagan, rac SesaZlebelia specialuri filtrebis saSualebiT. dRevandel kondi-

cionerebSi xdeba iseTi filtrebis gamoyenebac, romlebic mtvris umniSvnelo 

nawilakebs, sunsa da sigaretis bolsac ki STanTqavs.  

amrigad, hidrogeneratorebis normaluri muSaobisaTvis aucilebelia muSa na-

wilebis gaciveba da tenis mocileba; amasTan, gacivebis yvelaze gavrcelebuli, 

iafi da moxerxebuli meTodia cirkulirebuli haeris gamoyeneba. aqve SevniSnavT, 

rom haeris kondicirebis sistemebi uzrunvelyofs teqnologiuri daniSnulebiT 

misawodebeli haeris gacivebas da Srobas temperaturisa da tenianobis sasurvel 

mniSvnelobamde. aRniSnuli mowyobilobebis SerwymiT SesaZlebeli xdeba sasurve-

li Sedegebis miReba: generators cirkulirebisaTvis miewodeba sasurveli tempe-

raturis (17_18 0C) mqone haeri. Semdeg namuSevari da gamTbari haeri Seiwoveba kon-

dicionerSi, sadac civdeba sasurvel temperaturamde, Sreba saorTqleblis civ 

zedapirTan SexebiT kondensatis gamoyofis gziT da kvlav miewodeba generators.  

kondicionerSi haeris gaciveba da misgan tenis kondensacia xorcieldeba am 

haeris saorTqlebelTan kontaqtis Sedegad, romlis temperatura damokidebulia 

kondicioneris macivar-agentis duRilis temperaturaze. Sesabamisad, haeris macive-

beli elementis _ saorTqleblis temperatura damokidebulia mxolod kondici-

oneris konstruqciaze da garemomcveli haeris temperaturis sezonuri cvlileba 

absoluturad ar axdens masze gavlenas. es uzrunvelyofs generatorSi cirkuli-

rebuli haeris temperaturisa da tenianobis mudmivobas da garemos parametrebi-

sagan damoukideblobas, rac, saboloo jamSi, amaRlebs mTlianad gacivebis sis-

temis saimedoobas da muSaobis unars.  

hidrogeneratorebis momsaxurebisaTvis saWiro haeris kondicirebis sistema 

unda SeirCes Semdegi pirobebis gaTvaliswinebiT:  

_ kondicirebis sistema unda iyos imdenad teqnologiuri, rom SeZlos warmo-

ebis pirobebis dakmayofileba; 

_ sistemam unda imuSaos uwyvetad, raTa generatori mTeli wlis ganmavlobaSi 

uzrunvelyos mudmivi, dadgenili parametrebis haeriT; 

_ kondicirebis sistema unda iyos centraluri, romelic Senobis gareT ganla-

gebuli kondicirebis sistemis gamoyenebiT momzadebul saWiro raodenobis 

haers hidrogeneratorebs miawvdis individualuri arxis saSualebiT; 

_ sistema unda iyos adgilobrivi, avtonomiuri, romelsac siTbosa da sicivis 

wyaroebi uSualod kondicionerSi aqvs CamontaJebuli; 

_ haeris damuSavebis xerxis mixedviT unda SeirCes Caketili sistema, romelSic 

hidrogeneratorebis momsaxurebisaTvis saWiro haeri mTlianad recirkula-

cias ganicdis; 

_ Senobis SigniT meteorologiuri pirobebisadmi wayenebuli moTxovnebis mixe-

dviT unda SeirCes erTzoniani da erTarxiani kondicirebis sistema, romelic 

moemsaxureba mxolod sageneratoro ganyofilebas da momzadebul haers mia-

wodebs erTi individualuri arxiT; 
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_ gamoyenebuli unda iyos sruli kondicirebis sistema, romelic uzrunvel-

yofs SenobaSi haeris dadgenili parametrebis mkacrad SenarCunebas mTeli 

wlis ganmavlobaSi. 

radgan hidrogeneratorebi erTmaneTisagan gansxvavdeba warmoebuli energiis 

raodenobiT, gabarituli zomebiT, mbrunavi masebiT da, Sesabamisad, gacivebis au-

cilebeli intensiurobiT, amitom konkretuli generatorebisaTvis kondicioneris 

SerCeva martivad SeiZleba mwarmoebeli qveynebisa da firmebis mier samomxmareblo 

bazarze warmodgenili monacemebis gamoyenebiT. 

 

 

daskvna 

amrigad, hidrogeneratorebis gacivebis SemoTavazebuli sistema warmoadgens 

dReisaTvis arsebuli yvelaze martivi da iafi (haeris cirkulaciis) meTodis Ser-

wymas am sacirkulacio haeris kondicirebasTan. aseTi Serwyma uzrunvelyofs ag-

regatSi garantirebulad mudmivi temperaturis mqone mSrali haeris cirkulacias, 

romlis muSa parametrebi damokidebuli ar iqneba wlis sezonebis mixedviT arc 

wylisa da arc haeris temperaturis cvalebadobaze. mudmivad mSrali da civi ha-

eris generatorSi cirkulacia ki amcirebs statorisa da rotoris muSa nawile-

bisa da gragnilebis temperaturas, gamoricxavs xviebs Soris eleqtruli gada-

farvebis warmoqmnis SesaZleblobas da amiT zrdis xviebis izolaciisa da, sae-

rTod, generatoris muSaobis xangrZliobas da saimedoobas. 
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OVERVIEW OF PERSPECTIVES COOLING SYSTEMS OF HYDRO-GENERATORS 
IN ORDER TO INCREASE THEIR EFFICIENCY 

L. Gugulashvili, I. Khositashvili, G. Gugulashvili  

(Georgian Technical University) 

 
Resume: There are considered various systems currently used for cooling generators and their positive 

and negative features are shown. The task is to increase the efficiency of the cooling system of 

hydrogenerators.  

There is shown that in order to achieve the normal operation of electric generators, it is necessary to 
divert the heat and moisture formed during their operation. In order to increase the efficiency of the cooling 
system of hydro-generators, there is proposed cooling and drying the circulating air inside the generator by 
contacting it with the evaporator of the air conditioner. This ensures the stability of the temperature and 
humidity of the circulating air, regardless of the environmental conditions.  

 
Key words: conditioner; cooling; drying; evaporator; hydro-generator. 

 
 
 

 

ЭНЕРГЕТИКА 

 

 

ПЕРСПЕКТИВЫ ПОВЫШЕНИЯ ЭФФЕКТИВНОСТИ СИСТЕМ ОХЛАЖДЕНИЯ 

ГИДРОГЕНЕРАТОРОВ 

Гугулашвили Л. Т., Хоситашвили И. К., Гугулашвили Г. Л. 

(Грузинский технический университет) 

 
Резюме. Рассмотрены различные системы, применяемые в настоящее время для охлаждения 

генераторов и показаны их положительные и отрицательные признаки. Поставлена задача повышения 
эффективности систем охлаждения гидрогенераторов. 

 Показано, что для достижения нормальной работы электрогенераторов, необходимо отведение 
тепла и влаги, образовавшихся при их работе. С целью повышения эффективности системы охлаж-
дения гидрогенераторов, предложены охлаждение и осушка циркулирующего внутри генератора 
воздуха путем его контакта с испарителем кондиционера. Это обеспечивает стабильность темпера-
туры и влажности циркулирующего воздуха вне зависимости от условий окружающей среды. 

 
Ключевые слова: гидрогенератор; испаритель; кондиционер; охлаждение; сушка. 
 
 



56 
 

hidrologia 

 

 

 

md. alaznis wylis Camonadenis cvlilebis mosalodneli tendenciebi 

klimatis daTbobis pirobebSi  

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: Seswavlilia saqarTvelos yvelaze grZeli mdinaris alaznisa da mi-

si Senakadebis wylis Camonadeni, romelic kaxeTis regionSi socialur-ekonomiku-

ri ganviTarebis mTavari faqtoria. dazustebulia mdinareTa wylis xarjebis sta-

tistikuri maxasiaTeblebi da albaTuri mniSvnelobebi. 

md. alaznis wylis Camonadenis bunebrivi formirebisa (sof. birkianTan) da 

wylis intensiuri moxmarebis zonaSi (sof. SaqrianTan) dadgenilia sxvadasxva pe-

riodis wylis xarjebis mravalwliuri dinamika da mosalodneli ganviTarebis te-

ndenciebi. gansazRvrulia wylis xarjebis yovelwliuri cvlilebis siCqareebis 

ricxviTi mniSvnelobebi. 

mdinareTa wylis Camonadenis cvlilebis aRniSnuli Sefaseba metad mniSvne-

lovania wyalsameurneo sistemebis marTvis sworad dagegmarebisaTvis, romlis mi-

zania arsebuli wylis resursebis racionaluri gadanawileba, mosaxleobisa da 

sawarmoebis wyalmomarageba, melioraciisa da energetikis momsaxureba da garemos 

ekologiuri usafrTxoebis uzrunvelyofa. 

 

sakvanZo sityvebi: albaToba; dinamika; variacia; parametrebi; trendi. 

 

 

Sesavali  

globaluri daTbobis Sedegad dedamiwaze sivrcesa da droSi mimdinare kli-

maturi krizisuli anomaliebi gavlenas axdens bunebriv (gansakuTrebiT wylisa da 

miwis) resursebze. am fonze izrdeba qveynis ganviTarebis riski, rac ganpirobe-

bulia ZiriTadad wylis resursebis moculobis SemcirebiT, maTi xarisxis gaua-

resebiT da gaxSirebuli katastrofuli bunebrivi movlenebiT. 

temperaturis mateba da atmosferuli naleqebis Semcireba iwvevs mdinareTa 

wylianobis Semcirebas, rac uaryofiTad aisaxeba qveynis sameurneo saqmianobaze 

gansakuTrebiT im teritoriaze, sadac mcenareTa mosavlianoba damokidebulia sar-

wyavi wyliT maT momaragebaze. swored aseTi pirobebia mosalodneli miwaTmoqme-

debiT ganTqmul kaxeTSi, sadac yvelaze nayofieri niadagebis farTo velebia da 

sasoflo-sameurneo warmoebis moculobiT saqarTvelos wamyvani regionia. aq am 

problemis saTanado Seufasebloba ara marto Seamcirebs ekonomikis ganviTarebas, 

aramed sagrZnoblad daazianebs teritorias, radganac gaaqtiurdeba gaudabnoebis 
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procesebi [1]. imisaTvis, rom Tavidan aviciloT didi zarali, saWiroa wylis resu-

rsebis mosalodneli cvlilebებis yovelmxrivi Seswavla. 

 

 

ZiriTadi nawili 

md. alaznis wylianobis cvlilebis zogadi mimoxilva. saqarTveloSi mtknari 

wylis mTavari wyaroa kavkasionis qedidan Camomavali mdinareebi. maT Soris yve-

laze grZelia (407 km) md. alazani, romelic kaxeTis regionis wyalmomaragebis 

mTavar arterias warmoadgens. md. alaznisa da misi Senakadebis wyliT irwyveba 262 

aTasi ha sasoflo-sameurneo miwis savargulebi. mdinareTa wyali gamoiyeneba agre-

Tve eleqtroenergiis misaRebad, mosaxleobisa da meurneobis sxvadasxva dargis 

sawarmoebis wyalmomaragebisaTvis da Tevzis sarewad. 

ase rom, md. alaznis auzis wylis resursebs didi mniSvneloba aqvs regionSi 

mosaxleobis keTildReobisa da ekonomikis ganviTarebisaTvis. magram 1990-iani 

wlebidan saqarTveloSi rTuli politikur-ekonomikuri viTarebis pirobebSi gana-

dgurda sameurneo sawarmoebi da sarwyavi sistemebis farTo qseli, gaiCexa tyeebi 

da qarsacavi tyis zolebi, ris gamoc gaZlierda erozia da dazianda mravali 

aTasi ha miwa, Sewyda mdinareTa wylianobisa da misi gamoyenebis saTanado aRri-

cxva. wyalsameurneo sistemebSi wylis didi danakargebia. ori aTeuli wlis ganmav-

lobaSi aRar funqcionirebda alaznis qvemo da zemo magistraluri arxebis sar-

wyavi sistemebi. 

sadReisod regionSi mimdinareobs sarwyavi arxebis aRdgeniTi samuSaoebi da 

dagegmilia kaxeTis regionSi soflis meurneobis aRorZineba, risTvisac aucile-

belia md. alaznis wylianobisa da misi mosalodneli cvlilebebis Seswavla, ra-

sac udidesi mniSvneloba aqvs momavalSi sameurneo saqmianobis warmarTvisaTvis. 

md. alaznis auzSi arsebuli wylis resursebis Seswavla daiwyo gasuli sau-

kunis 20-ian wlebSi, rodesac daigegma mdinareebze sarwyavi sistemebis magistra-

luri arxebis mSenebloba. 90-ian wlebamde md. alaznisa da misi Senakadebis 12 hid-

rologiur saguSagoze mimdinareobda mdinareTa wylis xarjebis gazomva dReSi 

orjer (dila-saRamos), magram Semdeg md. alazanze izomeba mxolod wylis doneebi 

sof. Saqrianis hidrologiur saguSagoze. 1990 wlamde arsebuli monacemebiT Cven 

mier mravalmxriv iqna Seswavlili md. alaznisa da misi Senakadebis wylianoba 12-

ve hidrologiur kveTze arsebul mravalwlian stacionarul dakvirvebaTa monace-

mebis (cxrili 1) statistikuri damuSavebis safuZvelze [1_5]. 

sayuradReboa, rom md. alaznis wylis bunebrivi Camonadeni (wyalaRebisa da 

wyalCaSvebis gareSe) izomeboda sof. birkianTan. iq arsebul hidrokveTze 47-

wliani dakvirvebaTa monacemebiT ganisazRvra zemo alaznis sarwyav magistralur 

arxSi wylis odenoba. rac Seexeba alaznis qvemo sarwyavi magistraluri arxis 

wylianobas, igi ganisazRvra sof. SaqrianTan arsebuli da dResac moqmedi 

saguSagos 76-wliani monacemebiT. sxva saguSagoebze dakvirvebaTa rigi saSualod 

40_60 welia. 
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cxrili 1 

md. alaznis auzis mdinareTa hidrografiuli maxasiaTeblebi  

da dakvirvebis rigebi 

 

am monacemTa safuZvelze dazustebulia md. alaznisa da misi Senakadebis hid-

rologiuri parametrebi [2, 3], romlebic metad mniSvnelovania samecniero, sapro-

eqto da sameurneo organizaciebSi yvela saxis wyalsameurneo gaangariSebisaTvis 

da sameurneo nagebobebis saimedo teqnikur-ekonomikuri dasabuTebis misaRebad. me-2 

cxrilSi mocemulia mdinareTa wylianobis ZiriTadi maxasiaTeblebi saSualo-wli-

uri da eqstremaluri wylis xarjebi, romlebic saWiroa wylis resursebis raci-

onalurad gadanawilebisaTvis mosaxleobisa, sameurneo sawarmoebis momsaxurebisa 

da garemos usafrTxoebisTvis. 

yvelasaTvis cnobilia, rom samyaroSi yvelaferi cvalebadia da, ra Tqma un-

da, arc mdinareTa Camonadenis normisa da sxva parametrebis mdgradobaa ucvleli. 

mdinaris wylis nebismieri periodis Camonadeni wlidan wlamde ganicdis cvlile-

bas, romlis maxasiaTebeli maTematikuri statistikis mixedviT aris maTi variaci-

is (CV) koeficienti: 

 V oC / Q , (1) 

mdinare – 

punqti 

auzis 

farT. 

auzis 

simaR-

le 

mdinar. 

sigrZe 

mdinar. 

vardna 

punqt. 

sima-

Rle 

auzis 

tyia-

noba 

mdinar. 

daxri-

loba 

dakvir-

vebis 

wlebi 

wlebis 

raode-

noba 

F (km2) H (m) L (km) ∆ H (m) 
H (m) 

abs. 
T (%) U (‰) wlebi rigi 

alazani –

birkiani 
282 2200 32 1234 758 42 62 1950_1996 47 

alazani – 

Saqriani 
2190 1260 95 2410 340 61 26 1925_2010 79 

alazani – 

Wiauri 
4530 980 173 2550 195 56 15 1925_1990 59 

alazani – 

zemo qedi 
7490 900 279 2575 175 46 9 1958_1983 26 

samyuriswya-

li_xadori 
121 2590 18 2017 820 15 115 1950_1990 40 

stori – 

leCuri 
203 1850 22 1614 520 54 111 1940_1990 44 

didxevi – 

artana 
78 1650 14  545 54 126 1946_1990 45 

inwoba – 

sabue 
41 1620 12 2203 617 89 173 1952_1990 38 

CelTi – 

Silda 
72 1784 15 1890 510 50 124 1937_1987 39 

duruji – 

yvareli 
68 1630 13 1800 400 84 130 1960_1980 21 

avanisxevi –

axalsofeli 
86   1955 265   1971_1981 11 

lagodex.ის 

nakrZali 
46       1982_1990 9 
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sadac  mdinaris Camonadenis normis saSualo kvadratuli gadaxraa, oQ – mdinaris 

Camonadenis norma. 

 

cxrili 2 

md. alaznis auzis mdinareTa wylis xarjebis (m3/wm) maxasiaTeblebi 

 

mdinare – 
punqti 

saSualo- 
wliuri 

variac. 
koefic. 

eqtremumi wliuri xarjebis albaToba 

udidesi umciresi 50% 75% 95% 

alazani – 
birkiani 

13,6 0,19 365 1,0 14,3 12,5 10,3 

alazani – 
Saqriani 

43,4 0,25 1160 3,8 42,5 35,7 27,4 

alazani – 
Wiauri 

61,8 0,26 685 4,0 61,8 51,5 39,0 

alazani – 
zemo qedi 

98,8 0,26 753 17,0 95,2 79,4 60,2 

samyuriswya- 
li – xadori 

5,04 0,15 112  5,96 5,00 4,31 

stori – 
leCuri 

7,72 0,20   7,79 6,78 5,50 

didxevi – 
artana 

3,97  10,3 0,55    

inwoba – sabue 1,54 0,22 37,2 0,04 1,57 1,35 1,07 
CelTi – 
Silda 

2,14 0,28 41,5  2,04 -1,68 1,24 

duruji – 
yvareli 

0,77  1,24 0,44    

avanisxevi –
axalsofeli 

2,04  54,8 0,50    

lagodexi _ 
nakrZali 

2,57  9,12 1,16    

 

rodesac Camonadenis variaciis V( C ) 0 1  koeficienti didia, maSin izrdeba 

misi mniSvnelobis gadaxra normidan da, piriqiT, mcire variaciis dros es gadaxra 

mcirdeba. md. alaznisa da misi Senakadebis wylis saSualo-wliuri Camonadenis va-

riaciis koeficientebis mniSvnelobebi SedarebiT mcirea da meryeobs 0,19-dan (md. 

alazanze sof. birkianTan) 0,28-mde (md. CelTze sof. SildasTan). 

maRali variaciis koeficientebiT xasiaTdeba mdinareTa wylis Camonadeni 

wlis calkeul periodebSi, gansakuTrebiT mesame kvartlis TveebSi (ivlisi, agvis-

to da seqtemberi). Cveni kvlevis mixedviT, am Tveebis Camonadenis variaciis koefi-

cienti md. alazanze sof. birkianTan Seadgens 0,36_0,40-s, sof. SaqrianTan ki – 

0,46_0,57-s. am koeficientebis mniSvnelobebi ufro maRalia am Tveebis calkeuli 

dekaduri wylis xarjebisaTvis, romlebic sof. birkianTan cvalebadobs 0,32_0,47-

is, xolo sof. SaqrianTan 0,50_0,67-is farglebSi. 

amrigad, irkveva, rom md. alaznis zemo welSi (qvemo welTan SedarebiT, 

sadac xSiria wyalaRebebi da wyalCaSvebebi) wylis Camonadeni SedarebiT mdgradia. 

sameurneo organizaciebisaTvis da gansakuTrebiT sarwyavi sistemebis momsa-

xurebisaTvis metad mniSvnelovania mdinareTa Camonadenis mosalodneli cvlile-

bis gaangariSeba, risTvisac gamoiyeneba albaTobis TeoriaSi cnobili e. w. uzrun-
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velyofis mrudebi. isini uSualod pasuxoben kiTxvas: rogoria nagebobis an raime 

RonisZiebis uzrunvelyofa mdinaris wylis xarjis garkveuli mniSvnelobis dros. 

md. alaznisa da misi Senakadebis wylis saSualo-wliuri xarjebis 50, 75 da 

95 %-iani uzrunvelyofis mniSvnelobebi Seesabameba 2-, 4.5- da 20-wlian ganmeoreba-

dobas. 

dRemde ar arsebobs zusti meTodi, romelic srulyofilad aRwers mdinaris 

wylis Camonadenis cvlilebas, radgan es cvlileba ganpirobebulia ara marto ad-

gilobrivi faqtorebiT, aramed heliosinoptikuri procesebiTac, romelTa gaTva-

liswineba did sirTuleebTanaa dakavSirebuli. 

klimatis Tanamedrove globaluri daTbobis zegavlenis Seswavlis mizniT me-

tad aqtualuria hidrometeorologiuri procesebis sidideTa cvalebadobis dina-

mikis kvleva. adamianis anTropogenuri faqtorebisa da sxva faqtorTa zemoqmede-

biT hidrologiur procesebSi XX saukunis dasasrulidan SeimCneva garkveuli 

tendenciebi, rasac maTematikuri statistikis terminologiiT trendebi ewodeba, 

maT aqvT aRmavali (matebis) an daRmavali (klebis) mimarTulebebi. 

sadReisod metad mniSvnelovania mdinareTa Camonadenis mravalwliuri dina-

mikis rogorc xarisxobrivi, ise maTi raodenobrivi gaangariSeba, rac gulisxmobs 

trendis Sefasebas maTi aproqsimaciis amsaxveli wrfis gantolebis gansazRvriT. 

sworxazovani wrfis SemTxvevaSi regresiis gantoleba ase gamoisaxeba: 

 T an b  , (2) 

sadac T aris trendi, anu sakvlevi elementis mravalwliani cvlilebis tenden-

ciis amsaxveli gasaSualoebuli wrfe; n – am elementis dakvirvebaTa monacemebis 

rigiTi nomeri maTi sawyisi wlidan, romlisTvisac n  1 , yoveli Semdegi (i) wli-

saTvis n i 1 ; a gantolebis koeficientia, romlis niSani (+ an –) aCvenebs sakvle-

vi elementis cvlilebis mimarTulebas: dadebiTi (+) niSani gamoxatavs mis matebas, 

anu elementis aRmaval tendencias, xolo uaryofiTi (_) niSani miuTiTebs sakvlevi 

elementis klebas, anu daRmaval tendencias; TviT a parametris raodenobrivi mni-

Svneloba ki gansazRvravs sakvlevi elementis cvlilebis intensiurobas, anu siCqa-

res yoveli erTeuli (i) wlisaTvis; b gantolebis mudmivaa, romelic warmoadgens 

sakvlevi elementis trendis xazis minimalur mniSvnelobas aRmavali tendenciis 

SemTxvevaSi an mis maqsimalur mniSvnelobas daRmavali tendenciis dros. 

pirvel rigSi Cven mier [5] naSromSi ganxilulia md. alaznis auzis terito-

riaze arsebul hidrometeorologiur qselSi ganxorcielebul mravalwlian dak-

virvebaTa rigebis analizi 2010 wlamde. kerZod, Seswavlilia md. alaznis auzis 

marjvena da marcxena mxares arsebuli Telavisa da lagodexis meteosadgurebze 

mTavari wyalwarmomqmneli faqtorebis atmosferuli naleqebisa da haeris tempera-

turis yovelwliuri cvlilebis amsaxveli trendebi. 

rogorc irkveva, md. alaznis auzis orive (marjvena da marcxena) mxares xdeba 

haeris temperaturis gazrda da naleqebis mniSvnelovani Semcireba, rac imaze miu-

TiTebs, rom mosalodnelia md. alaznis auzSi mdinareTa wylis Camonadenis Sem-

cireba. aqve SevniSnavT, rom temperaturis matebisa da naleqebis Semcirebis maRa-

li intensiurobiT gamoirCeva mdinaris marcxena mxare. lagodexis meteosadguris 

monacemebiT naleqebis wliuri jami yovelwliurad mcirdeba 2,32 mm-iT, xolo Te-

lavis meteosadguris monacemebiT, maTi Semcirebis siCqare ganaxevrebulia da 1,18 
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mm-s Seadgens. haeris saSualo temperaturis yovelwliuri matebis siCqare pirvel 

SemTxvevaSi 0,007 °C-ia, meoreSi ki _ 0,005 °C [5]. 

md. alaznis wylis Camonadenis yovelwliuri cvlilebis Sefaseba. md. alaz-

nis wylis Camonadenis cvlilebis Seswavla ganxorcielda ori hidrokveTisaTvis: 

pirvelia sof. birkianTan aRricxuli mdinaris bunebrivi Camonadeni 47-wliani 

(1950_1996 ww.) wylis xarjebis mTliani rigiT da sof. SaqrianTan 76-wliani (1933_ 

2010 ww.) wylis xarjebis mTliani rigiT. 

aRsaniSnavia, rom klimatis globaluri daTbobis intensiuroba gansakuTre-

biT gaizarda gasuli saukunis 80-iani wlebidan, amitom mdinaris wylianobis dina-

mika Seswavlil iqna rogorc arsebul dakvirvebaTa mTliani rigebiT, ise wlebis 

calkeuli gradaciebiT 1980 wlamde, xolo 1981 wlidan _ Cvens xelT arsebuli 

2010 wlamde dakvirvebebiT. vinaidan sof. birkianTan 1981_1996 wlebis dakvirvebebi 

mxolod 16 wels moicavda, monacemebis aRdgena 1997-dan 2010 wlamde ganxorcielda 

sof. SaqrianTan moqmedi hidrologiuri saguSagos monacemebis mixedviT maTi Sesa-

bamisi Sefardebebis, anu gadamyvani koeficientebis gaTvaliswinebiT (interpola-

ciis meTodi). 

1-l da me-2 nax-ebze warmodgenilia am rigebiT miRebuli wylis xarjebis di-

namika rogorc wliuri da savegetacio periodisa, ise misi calkeuli TveebisaTvis. 

grafikebze gamosaxulia maTi trendebis wrfivi aproqsimaciiT miRebuli regresiis 

gantolebebi, xolo maTi Sesabamisi ricxviTi mniSvnelobebi mocemulia me-3 cxrilSi. 

 

 

 

nax. 1. md. alaznis wylis xarjebis mravalwliuri (1950_1996 ww.) dinamika sof. birkianTan 
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nax. 2. md. alaznis wylis xarjebis mravalwliuri (1933 – 2010 ww.) dinamika sof. SaqrianTan 

  

 

cxrili 3 

md. alaznis sxvadasxva periodis wylis xarjebis yovelwliuri dinamikis 

trendebis amsaxveli gantolebebis (T an b  ) parametrebi (a da b) 

 

periodi Tveebi 
sოფ. birkianTan sოფ. SaqrianTan 

wlebi a b wlebi a b 

wliuri I_XII 

1950_1996 –0,002 13,98 1933_2010 0,050 43,79 

1950_1980 0,109 12,67 1933_980 _ 0,242 50,72 

1981_2010 0,230 10,73 1981_2010 0,509 40,04 

maqsimaluri  1950_1996 –1,079 98,42 1933_2010 –1,184 347,8 

minimaluri  1950_1996 0,019 3,731 1933-_010 –0,126 20,44 

savegetacio IV_IX 

1950--1996 –0,008 20,642 1933-_010 0,031 60,80 

1950_1980 0,103 18,64 1933-_980 _ 0,243 66,87 

1981_2010 0,177 17,26 1981_2010 0,531 56,34 

aprili IV 1950_1996 0,004 16,64 1933_2010 0,337 57,29 

maisi V 1950+1996 –0,058 28,23 1933_2010 0,060 90,44 

ivnisi VI 1950_1996 –0,009 27,90 1933_2010 –0,015 80,79 

ivlisi VII 1950+1996 –0,041 23,30 1933_2010 –0,014 53,00 

agvisto VIII 1950_1996 0,094 13,13 1933_2010 –0,005 37,20 

seqtemberi IX 1950_1996 0,005 12,60 1933_2010 –0,036 39,01 
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miRebuli trendebis parametrebis saTanado analiziT irkveva, rom sof. bir-

kianTan bunebrivi Camonadenis wliuri xarjebis naturaluri dakvirvebebis 1950–

1996 wlebis monacemebiT miRebuli trendi daRmavalia; e. i. xdeba wylis xarjebis 

kleba. wylis saSualo wliuri xarjebis aRdgenili (1997–2010 ww.) monacemebiT mi-

Rebul trendze ki aRiniSneba maTi matebis tendencia. matebis maRali intensiuro-

ba aRiniSneba gansakuTrebiT 1981–2010 wlebisaTvis. am periodis 14, anu 47 % mona-

cemebisa aRdgenilia sof. SaqrianTan maRali wylis xarjebis mixedviT. 

sof. SaqrianTan dafiqsirda wylis wliuri xarjebis matebis tendencia wle-

bis yvela gradaciisaTvis, garda 1933–1980 wlebisa, rodesac aRiniSna maTi klebis 

tendencia da intensiuroba Seadgenda –0,242-s, 1981 – 2010 wlebSi es maCvenebeli Se-

icvala da Seadgina 0,509. 

analogiuri tendenciebi aRiniSneba orive hidrokveTis savegetacio periodis 

(aprilidan – seqtembramde) saSualo wylis xarjebze. aqac 1933–1980 wlebSi save-

getacio periodis xarjebis daRmavali trendis siCqare a , 0 243 -s, xolo 1981–2010 

wlebisaTvis _ trendi aRmavali tendenciisaa da misi siCqare a , 0 531 -s. 

sof. birkianTan md. alaznis wylis savegetacio periodis Camonadeni natura-

luri dakvirvebebis mixedviT xasiaTdeba daRmavali trendiT, romlis klebis siC-

qare a , 0 008 -s, 1997–2010 wlebis aRdgenili xarjebiT ki miiReba aRmavali trendi 

a , 0 012  siCqariT. 

savegetacio periodis calkeuli Tveebis wylis xarjebis dinamikis (nax. 1 da 

nax. 2) kvlevis Sedegebis (cxrili 3) analizidan irkveva, rom sof. birkianTan aRma-

vali (matebis) tendenciiT xasiaTdeba aprilis, agvistosa da seqtembris Tveebis 

wylis xarjebi. danarCen TveebSi (maisi, ivnisi da ivlisi) aRiniSneba wylis xarje-

bis kleba, anu maTi trendebi daRmavali tendenciiT xasiaTdeba. 

sof. SaqrianTan wylis xarjebis matebis tendencia aRiniSneba aprilisa da 

maisis TveebSi, xolo ivnisSi, ivlisSi, agvistosa da seqtemberSi fiqsirdeba 

wylis xarjebis kleba, rac gamowveulia rogorc havis simSraliT, aseve sarwyavad 

wyalaRebebis maRali mniSvnelobebiT. 

am faqtTan dakavSirebiT aRsaniSnavia is, rom savegetacio periodSi, sof. bi-

rkianamde md. alaznidan ar xdeba arc wyalaReba da arc wyalCaSveba, mis qvemoT 

ki es procesebi aqtiurdeba rogorc zemo da qvemo sarwyavi magistraluri arxebis 

sistemebiT, ise mravali arasainJinro wyalsagdebi arxebiT. sayuradReboa is faq-

ti, rom md. alazanSi wyalCaSveba iwvevs wylis xarjebis xelovnur matebas sof. 

SaqrianTan. wyalCaSveba xdeba im sawarmodan, romelic wyals iRebs miwisqveSa 

wylebidan WaburRilebis meSveobiT da Semdeg naxmar wyals uSvebs md. alazanSi. 

aseTi sawarmoebis CamonaTvali da wyalCaSvebis wliuri raodenoba 2006 wlis maga-

liTze mocemulia me-4 cxrilSi [6]. 

saSualo-wliuri da savegetacio periodis wylis Camonadenis cvlilebasTan 

erTad metad sayuradReboa mdinaris maqsimaluri da minimaluri wylis xarjebis 

mravalwliuri dinamikis gansazRvra. amisaTvis gamokvleul iqna maTi yovelwli-

uri cvlileba. miRebuli trendebis parametrebis ricxviTi mniSvnelobebi mocemu-

lia me-3 cxrilSi. monacemebis Seswavlis Sedegad gairkva, rom md. alaznis wylis 

maqsimaluri xarjebi mis orive sakvlev hidrokveTze mcirdeba da maTi yovel-

wliuri klebis siCqare sof. birkianTan 1,08-s, xolo sof. SaqrianTan –1,18-s Sead-

gens. am Semcirebis mizezi savaraudod klimatis daTbobis pirobebSi zamTarSi mya-
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ri naleqebisa da, Sesabamisad, gazafxulis wyaldidobebis Semcirebaa, rodesac 

mdinareze ZiriTadad wylis maqsimaluri xarjebi aRiricxeba. 

 

 

cxrili 4 

md. alazanSi sawarmoebidan 2006 wels CaSvebuli wylis maCveneblebi 

 

sawarmos dasaxeleba, misamarTi 
wyalCaSveba, 

aTasi m3 

manZili 

SesarTavidan, km

s.s. Telavwyalkanali, q. Telavi 629 220 

Sps yvarlis wyalkanali, q. yvareli 1100 217 

Sps gurjaanis wyalkanali, q. gurjaani 430 150 

s.s. axmetis Rvinis qarxana 1,5 250 

Sps qinZmaraulis marani, yvarlis r-ni, sof. 

gavazi 
1,2 200 

Sps kaxeTis Rvinis saxli, Telavis r-ni, sof. 

saniore 
2 220 

 

amis sawinaaRmdego procesi mimdinareobs md. alaznis wylis minimaluri xar-

jebis cvlilebasTan dakavSirebiT. me-3 cxrilis monacemebis mixedviT, md. alaznis 

wylis minimaluri xarjebi orive hidrokveTze izrdeba yovelwliurad 0,02 siCqa-

riT. savaraudod, amis mizezi aris is faqti, rom zamTarSi, rodesac mdinareze 

aRiricxeba minimaluri wylis xarjebi, romlebic adre formirdeboda ZiriTadad 

miwisqveSa wylebiT, klimatis daTbobis gaaqtiurebis pirobebSi auzis zedapirze 

Tovlis nacvlad modis wvima, romelic daubrkoleblad Caedineba mdinareSi da 

emateba miwisqveSa wylebs. 

md. alaznis wylis Camonadenis mosalodneli cvlileba. klimatis mimdinare 

da mosalodneli cvlilebis gavlenis Seswavla mdinaris wylis Camonadenze erT-

erTi mTavari amocanaa nebismieri regionisaTvis, xolo md. alaznis SemTxvevaSi _ 

mTeli Cveni qveynisaTvis, radgan es mdinare aris mTavari wyaro kaxeTis nayofieri 

niadagebis mosarwyavad da sasoflo-sameurneo kulturebis uxvi mosavlis misaRe-

bad. magram klimaturi elementebis cvlilebis Sedegad mdinaris wylis Camona-

denis cvlilebis Sefaseba sakmaod rTul amocanas warmoadgens. 

dasmuli sakiTxis Sesaswavlad klimatis cvlilebis saqarTvelos meore ero-

vnuli Setyobinebis farglebSi gamoyenebul iqna regionuli klimatisa (PRECIS) da 

hidrologiuri (WEAP) kompiuteruli modelebi [6]. ganxilul iqna 15-wliani da 30-

wliani periodebi. md. alaznis zemo welSi arsebuli hidrometeorologiur da-

kvirvebaTa monacemebiT saprognozo gamoTvlebis Sedegad miRebuli temperaturis, 

naleqebisa da mdinaris Camonadenis cvlileba mocemulia me-5 cxrilSi, saidanac 

Cans, rom naleqebis raodenoba SedarebiT mcired icvleba temperaturis arsebiTi 

matebis fonze, romelic XXI saukunis bolosaTvis 5 °C-ze meti iqneba. Sesabamisad, 

auzis zedapirze moimatebs aorTqleba da Semcirdeba mdinaris Camonadeni XX 

saukunis meore naxevarTan SedarebiT. 
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cxrili 5 
 

atmosferuli naleqebis, haeris temperaturisa da md. alaznis wylis  

Camonadenis mniSvnelobebi 15- da 30-wlian periodebSi 

 

wlebi 
naleqebi, 

mm 

cvlileba, 

mm 

temperatura, 

°C 

cvlileba, 

°C 

Camonadeni, 

mln m3 

cvlileba, 

mln m3 

15-wliani periodi 

1951–1965 2200  3,3  441  

19661980 2280 +80 3,3 0,0 474 +33 

2071–2085 2150 _130 7,9 +4,6 408 _66 

2086–2100 2260 +110 8,9 +1,0 433 +25 

30-wliani periodi 

1951– 980 2240  3,3  459,7  

2071–2100 2205 _35 8,4 +5.1 420,2 _39,5 

cvlileba, 

% 
 _1,6%    _8,6 % 

 

am cxrilis mixedviT 15-wliani periodebis ganxilvis dros atmosferuli 

naleqebi, gamonaklisis garda, TiTqmis ucvleli rCeba, xolo temperatura XXI sa-

ukunis bolosaTvis 5 °C-iT gaizrdeba. es faqti Sesabamisad aisaxeba mdinaris Ca-

monadenzec da miRebuli prognozis Tanaxmad 2100 wlisაTvis mosalodnelia md. 

alaznis Camonadenis kleba, oRond perioduli variaciebiT. 

30-wliani periodebis gasaSualoebis SemTxvevaSi mdinaris Camonadenis trendi 

mcire klebis tendencias aCvenebs. aqedan gamomdinare, XXI saukunis bolosTvis 

1951–1980 wlebTan SedarebiT Camonadenis 8,6 %-iani klebaa mosalodneli periodu-

li variaciebiT. 

aRsaniSnavia, rom md. alaznis Camonadeni mis qvemo welSi daaxloebiT 13 %-iT 

aRemateba Sesabamis mniSvnelobas Sua welSi da misi cvalebadoba sinqronulad 

mimdinareobs mdinaris gayolebaze. amitom Saqrianis hidrologiuri saguSagos-

Tvis, romlis maxloblad saTaves iRebs qvemo alaznis sarwyavi sistema, miRebuli 

Sedegebi SeiZleba gavrceldes md. alaznis qvemo welzec da saukunis bolosTvis 

2070–2100 wlebis Camonadeni md. alazanze savaraudod saSualod 10 %-iT daiklebs. 

Cveni kvlevis mixedviT, savegetacio periodSi md. alazanze bunebrivi Camona-

denis (m3/wm) dinamikis (nax. 1) amsaxveli daRmavali (klebis) tendenciis trendis 

gantolebas (cxrili 3) sof. birkianTan aseTi saxe eqneba: 

 

 Q , n ,  0 0084 20 642 , (3) 

 

sadac n wlis rigiTi nomeria 1950 wlidan, e. i. rodesac n  1 , misi koeficienti  
(–0,0084) ki uCvenebs Camonadenis yovelwliuri klebis intensiurobas. 

aseT pirobebSi kaxeTis regionSi SesaZlebelia gaaqtiurdes gaudabnoebis 

procesi, magram saqarTvelos klimatis meore erovnuli Setyobinebis [6] Tanaxmad, 
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md. alaznidan wylis moTxovnaze mxolod maSin SeiZleba gaCndes problema, 

rodesac Camonadeni Semcirdeba 50 %-iT da amdeniveTi gaizrdeba moTxovna wyalze. 

vinaidan maSindeli prognoziT Camonadenis aseTi Semcireba navaraudevi ar iyo, 

amitom wylis moTxovnis mniSvnelovani zrdis SemTxvevaSic ki md. alazanze wylis 

deficiti arc mimdinare saukuneSia mosalodneli [6]. 

albaT, aseTi damaimedebeli prognozis gamoa, rom klimatis cvlilebis me-

same erovnul SetyobinebaSi [7] mdinaris wylis Camonadenis cvlilebis sakiTxi 

ar aris ganxiluli, magram ganxilulia haeris temperaturis, atmosferuli nale-

qebisa da gvalvianobis prognozebi 2071–2100 wlebisaTvis. sagangaSoa is, rom md. 

alaznis auzis orive mxares mosalodnelia naleqebis mniSvnelovani Semcireba 

da haeris temperaturis momateba, rac bunebrivad gamoiwvevs mdinareTa wyliano-

bis Semcirebas. 

 

 

daskvna 

amrigad, klimatis Tanamedrove daTbobisa da anTropogenuri faqtorebis moq-

medebis Sesafaseblad mdinaris Camonadenis mixedviT gamokvleulia md. alaznis 

wylis wliuri, maqsimaluri, minimaluri, savegetacio periodisa da calkeuli Tve-

ebis xarjebis mravalwliuri dinamika. Sedgenilia maTi saTanado trendebi da mi-

Rebulia maTi aproqsimaciis gamomsaxveli gantolebebi Sesabamisi SefasebebiT. vi-

naidan wlis sxvadasxva periodSi temperaturisa da naleqebis cvlileba xdeba 

sxvadasxva intensiurobiT, md. alaznis sxvadasxva periodis Camonadenis cvlile-

bis tendenciac gansxvavebulia. 

aseTi viTareba metad sayuradReboa da saWiroa saTanadod iqnes Seswavlili 

masTan dakavSirebuli mosalodneli problemebi, raTa SemuSavdes da Catardes Se-

sabamisi prevenciuli RonisZiebebi negatiuri procesebis Serbilebisa da zaralis 

SemcirebisaTvis. maTi gaTvaliswinebiT SesaZlebelia mdinareTa arsebuli wylis 

resursebis racionalurad gamoyenebis swori dagegmareba, gansakuTrebiT savegeta-

cio periodSi, sasoflo-sameurneo kulturebis yairaTianad rwyvis sawarmoeblad 

da, Sedegad, mosavlianobis asamaRleblad, rac metad mniSvnelovania qveynis eko-

nomikisa da mosaxleobis keTildReobisaTvis. 
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HYDROLOGY 
 
 

EXPECTED TRENDS OF WATER FLOW OF THE RIVER ALAZANI UNDER 
GLOBAL WARMING AND CLIMATE CHANGE 

Ts. Basilashvili  

(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume: Water-flow of the longest river of Georgia Alazani, which is the main factor for socio-

economic development in Kakheti and its tributes have been studied. Statistical designators of water 
expenditure and their variable values have been ascertained. In the zone of the natural formation of the water 
flow (at the village of Birkiani) and of intense water utilization (at the village of Shakriani) multi-year 
dynamics of the water expenditure and the expected trends of their development have been ascertained. The 
numerical values of their annual change speed have been identified. The obtained evaluation of the river 
water-flow change is of vital importance for planning the water management systems with the view of 
rational utilization of the water resources, water provision, irrigation and power systems as well as for the 
environmental safety.  

 
Key words: dynamics; parameters; probability; trend; variation. 

 
 
 

 

ГИДРОЛОГИЯ 

 

 

ОЖИДАЕМЫЕ ТЕНДЕНЦИИ ИЗМЕНЕНИЯ СТОКА ВОДЫ Р. АЛАЗАНИ В 
УСЛОВИЯХ ПОТЕПЛЕНИЯ КЛИМАТА 

Басилашвили Ц. З. 

(Институт гидрометеорологии Грузинского технического университета) 

 
Резюме. Изучен сток воды самой длинной реки Грузии Алазани и её притоков, что является 

основным фактором социального и экономического развития в регионе Кахетии. Уточнены 
статистические характеристики расходов воды и их вероятностные значения. В зоне естественного 
формирования стока воды р. Алазани (у с. Биркиани) и в зоне интенсивного потребления воды (у с. 
Шакриани) установлены многолетние динамики и определены ожидаемые тенденции развития 
расходов воды за разные периоды года. Установлены численные величины скоростей их ежегодных 
изменений.Полученная оценка изменения стока воды рек очень важна для планирования управления 
водохозяйственными системами в целях рационального перераспределения существующих водных 
ресурсов для водоснабжения населения и предприятий, обслуживания мелиорации и энергетики, а 
также для безопасности окружающей среды. 

 
Ключевые слова: динамика; вариация; вероятность; параметры; тренды. 
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hidrogeologia 

 

 

 

aWara-TrialeTis mTian-naoWa zonis mineraluri wylebis gamoyenebis 

perspeqtiva regionSi balneologiuri da balneoklimatologiuri 

kurortebis da sasmel-samkurnalo wylebis Camomsxmeli qarxnebis 

ganviTarebis saqmeSi  

badri mxeiZe, avTandil sonRulaSvili, zurab kakulia, inguli nanaZe, 

manana kopaZe, ludmila Rlonti 

(saqarTvelos teqnikuri universitetis hidrogeologiisa da sainJinro geologiis 

instituti) 

 

 

reziume: aWara-TrialeTis mineraluri wylebi gamoirCeva gamosavlebis simrav-

liT da airuli da qimiuri Sedgenilobis mravalferovnebiT. aq, SedarebiT mcire 

teritoriaze, dafiqsirebulia rogorc naxSirorJangiani, ise azotiani da meTani-

ani civi, Tbili da cxeli wylebi. 

mokled gadmocemulia 2015_2017 wlebSi Catarebuli mineraluri wylebis gamo-

savlebis monitoringis ZiriTadi Sedegebi da mecnierulad dasabuTebuli winada-

debebi maTi resursuli potencialis gazrdis gzebis Sesaxeb. 

 

sakvanZo sityvebi: aWara-TrialeTi; mineraluri wylebi; gamoyenebis perspeqti-

va; resursuli potenciali. 

 

 

Sesavali  

aWara-TrialeTi geomorfologiurad mkafiod gamokveTili regionia saqarTve-

los teritoriaze. esaa geologiurad axalgazrda mTian-naoWa zona, warmodgenili 

ganeduri mimarTulebis antiklinoriumiT, romelic Sedgeba ZiriTadad paleogenu-

ri asakis qanebiT nagebi didi da mcire antiklinebisa da sinklinebis morigeobi-

sagan. geologiuri agebulebis Taviseburebebma gamoxatuleba pova regionis reli-

efSi didi Tu patara qedebis saxiT. aWara-TrialeTis teritoriis umetesi nawili 

atmosferuli naleqebis siuxvis gamo daserilia xSiri hidrografiuli qseliT da 

Semosilia mravalferovani mcenareuli safriT.  

mraval bunebriv sikeTesTan erTad aWara-TrialeTi gamoirCeva mineraluri 

wylebis gamosavlebis simravliT da nivTieri Sedgenilobis mravalferovnebiT. 

regionis miwisqveSa wylebis resursebis formirebas uxv atmosferul naleqebTan 

erTad ganapirobebs qanebis liTologiuri Taviseburebebi da intensiuri danaoWe-

biT gamiwveuli napralebisa da wyvetiTi aSlilobebis farTo qselis arseboba. 

rac Seexeba miwisqveSa wylebis qimiuri da airuli Sedgenilobisa da temperatu-

ruli parametrebis Camoyalibebas, es dakavSirebulia wiaRSi mimdinare iseT pro-

cesebTan, rogoricaa: danaleqi qanebis STanTqmuli kompleqsebis gaxsna, qanmaSeni 
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mineralebis gamotutva, kontaqturi metamorfizmi, postpaleogenuri vulkanizmis 

aqtiuroba, magmis derivkatebis Mmodena da sxv. 

 

 

ZiriTadi nawili 

monitoringma gamoavlina, rom eqspluataciis reJimis darRvevis SemTxvevaSi 

zogierT sabadoze xdeba wylis mineralizaciis kleba, qimiuri tipis Secvla, de-

bitis Semcireba, WaburRilidan TviTdinebis Sewyveta da sxva negatiuri movlenebi. 

unda aRiniSnos, rom zogjer es cvlilebebi dakavSirebulia bunebriv pirobebTan. 

aWara-TrialeTis mineraluri wylebi ZiriTadad genetikurad mkveTrad gans-

xvavebul or jgufad iyofa: naxSirorJangian da azotian wylebad. amasTan, azoti-

ani wylebi warmodgenilia mxolod TermebiT ( t C 020 ), maSin roca pirveli jgu-

fis wylebSi civTan erTad xSirad gvxvdeba Tbili an cxeli wylebic. 

naxSirorJangiani wylebi, Tavis mxriv, ramdenime qvejgufiTaa warmodgenili. 

maT Soris saukeTeso gemoTi da samkurnalo-gamajansaRebeli TvisebebiT gamoir-

Ceva sakuTriv sodiani wylebi, romelTa sayovelTaod cnobili warmomadgenelia 

borjomis mineraluri wyali. gasuli saukunis meore naxevarSi mravalwliani hid-

rogeololgiuri kvlevebisa da saZiebo-burRviTi samuSaoebis Sedegad dadgenil 

iqna borjomis wylis sabados didi saeqspluatacio maragebi. Tavisi resursebiT 

igi bevrad aRemateba am tipis wylebis sxva sabadoebs regionSi da mTel saqarTve-

loSi. Tavdapirvelad aq, axlandel borjom-parkSi, mxolod ori, SedarebiT mcire-

debitiani mineraluri wyaro arsebobda.  

`borjomis~ tipTan Tavisi qimiuri SedgenilobiT Zalze axlosaa nabeRlavis 

naxSirorJangiani mineraluri wyali. adre md. gubazeulis WalaSi mineraluri 

wylis mcire grifonebi aRiniSneboda, xolo Semdeg saZiebo burRvis Sedegad gaxs-

nil iqna Zalze sasiamovno gemosa da efeqturi samkurnalo-gamajansaRebeli Tvise-

bebis mqone sodiani wylebis sabado.  

nabeRlavis mineralur wyalze imdenad didi moTxovnilebaa rogorc Camo-

sxmis, ise balneoTerapiuli TvalsazrisiT, rom misma zedmetad intensiurma eq-

spluataciam zogierTi WaburRilidan TviTdinebis Semcireba gamoiwvia. aSkaraa, 

rom sabadoze damatebiTi resursebis misaRebad saWiroa axali saZiebo-saeqsplu-

atacio burRviTi samuSaoebis Catareba.  

aranaklebi popularobiT sargeblobs sairmis naxSirmJava mineraluri wyali, 

romelic gamoiyeneba ara marto kuW-nawlavis traqtis daavadebaTa, aramed (Sesa-

Zloa ufro metadac) Tirkmelebis daavadebaTa samkurnalod. `sairmis~ sabado ram-

denjermea daburRuli da mimdinareobs axlad gamovlenili maragebis eqspluatacia. 

sawinaaRmdego mdgomareobaa Tavis droze Zalze popularul zvares minera-

luri wylis sabadoze. miuxedavad imisa, rom `zvares~ Seswavla gasuli saukunis 

30-iani wlebidan daiwyo, rTuli hidrogeologiuri da morfologiuri pirobebis 

gamo sasurveli Sedegebi ver iqna miRweuli. saWiroa sabadosa da misi Semogarenis 

detaluri hidrogeologiuri gamokvleva da kvlevis Sedegebis safuZvelze saZi-

ebo-saeqspluatacio WaburRilebis an Stolnis gayvana wyalSemcveli napralovani 

zonis gadasakveTad.  

aWara-TrialeTis regionSi isxmeba ramdenime dasaxelebis sufrisa da sasmel-

gamajansaRebeli mineraluri wyali (`mitarbi~, `flate~, `kokotauri~ da sxv.). isi-
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ni, rogorc wesi, hidrokarbonatuli natriumian-kalciumiani an kalciumian-natri-

umiani dabali mineralizaciis (5 g/l-ze naklebi) naxSirorJangiani wylebia. maTze 

mzardi moTxovnilebaa da momxmarebelTa dasakmayofilebladac sakmao resursi 

arsebobs. problema mxolod `kokotaurs~ aqvs. misi mineralizacia mkveTrad daeca, 

ris gamoc saWiroa damatebiTi saZiebo samuSaoebis Catareba pirvandeli qimiuri 

Sedgenilobis wylis misaRebad, romlis mineralizacia 3,0 g/l-s Seadgenda.  

garda zemoaRniSnulisa, regionSi naxSirorJangiani mineraluri wylebis uf-

ro meti, jerac auTvisebeli, resursia. am mxriv gamorCeulia md. gujareTiswylis 

xeoba, sadac mineraluri wylebis uamravi bunebrivi gamosavalia. gansakuTrebul 

yuradRebas imsaxurebs xeobis aRma ayolebiT ganlagebuli mineraluri wyaroebi. 

qvemoT CamoTvlilia aRniSnuli mineraluri wyaroebi Sesabamisi qimiuri Sedge-

nilobis formulebis CvenebiT: 

maWarwyali  ,

HCO Cl
CO , M pH ,

Na Mg
3

2 6 3

52 49
1 7 6 6

65 18
; 

winubani   ,

HCO Cl
CO , M pH ,

Na
3

2 11 0

60 40
0 8 6 4

89
; 

vardevani   ,

HCO
CO , M pH ,

Ca Mg Na
3

2 3 2

92
1 9 6 4

46 29 25
; 

gujareTi   ,

Cl HCO
CO , M pH ,

Na Mg
3

2 9 3

52 48
0 7 6 8

83 10
; 

ramnisxevi   ,

HCO
CO , M pH ,

Mg Ca
3

2 3 1

98
0 9 6 5

47 35
. 

mravalferovani qimiuri SedgenilobiT gamoirCeva md. aWariswylis xeobis na-

xSirmJava wylebis bunebrivi gamosavlebi. aq gvxvdeba rogorc hidrokarbonatuli, 

ise sulfatur-hidrokarbonatuli da qloridul-hidrokarbonatuli wylebi. esenia:  

namonastrevi  ,

SO HCO
CO , M pH ,

Ca Na
4 3

2 2 1

45 40
0 4 6 4

49 40
; 

   xixaZiri   ,

Cl HCO SO
CO , M pH ,

Na Ca
3 4

2 5 7

35 35 30
0 6 6 3

68 22
; 

danisparauli  ,

HCO
CO , M pH ,

Na Mg
3

2 5 1

99
0 6 6 5

69 24
. 

am naxSirmJava wylebis aTvisebas ori damabrkolebeli garemoeba _ ugzooba 

da dabaldebitianoba _ uSlis xels. ugzooba globalur aspeqtSi isedac mosagva-

rebelia soflebTan normaluri satransporto kavSiris dasamyareblad, xolo, rac 

Seexeba dabaldebitianobas, es ufro specifikuri sakiTxia da hidrogeologiuri 

kvlevebisa da saZiebo-burRviTi samuSaoebis Casatareblad damatebiT xarjebs sa-

Wiroebs. am mxriv arsebuli faqtobrivi masala regionis cnobili sabadoebis (bor-

jomi, sairme, nabeRlavi) aRmoCenis Sesaxeb optimisturi prognozis gakeTebis saSu-

alebas iZleva mciredebitiani gamosavlebis potencialis Sesafaseblad (Tavdapir-

velad am sabadoebze xom mxolod erTi an ori wyaro arsebobda).  

pirvel rigSi yuradRebas ipyrobs zemoT CamoTvlili wylebis Zalze sainte-

reso da mravalferovani qimiuri Sedgeniloba, romelTa Seswavlis safuZvelze Se-

iZleba davaskvnaT, rom namdvilad Rirs am wyaroebis ubnebze saZiebo-burRviTi sa-

muSaoebis Catareba. 
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aRsaniSnavia, rom aWara-TrialeTis teritoriaze ufro uxvadaa warmodgenili 

Termuli wylebis gamosavlebi. isini ZiriTadad azotiani an azotian-gogirdwyal-

badiani Wreli qimiuri Sedgenilobis mqone sustad mineralizebuli wylebia. bune-

briv gamosavlebSi (wyaroebSi) subTermebi fiqsirdeba, romelTa temperatura 20 _ 

37 0C-is farglebSia. WaburRilebiT ZiriTadad Termuli (37 _ 42 0C) da hiperTer-

muli (42 0C zeviT) wylebia gaxsnili. Tbili da cxeli wylebi umetesad regionis 

centralur nawilSia Tavmoyrili: borjomis xeobaSi da mis mimdebare terito-

riaze (dviri, sadgeri, cixisjvari, axaldaba, taSiskari da sxv.); agreTve axalci-

xis depresiis farglebSi (wyalTbila, aspinZa, gurkeli da sxv.); md. aWariswylis 

xeobaSi (cxmorisi, bogauri, CanCxalo, Subani, tomaSeTi da sxv.); aWara-TrialaTis 

naoWa zonisa da saqarTvelos beltis kontaqtur zolSi (nunisi, sulori, gorma-

Rala, biisi da sxv.). azotiani Termebis siaSi resursebis siuxviT gamoirCeva: abas-

Tumnis, zekaris, udabnos (sairme) wylebi, magram yvelaze didi resursiT da sam-

kurnalo-gamajansaRebeli TvisebebiT xasiaTdeba Tbilisis azotian-gogirdwyalba-

diani Termuli wylebis sabado. igi sami hidrodinamikurad damoukidebeli ubni-

sagan Sedgeba: centraluri (balneokurortis da gogirdis abanoebis teritoria), 

saburTalos da lisis. Tu centraluri ubnis resursebi, SeiZleba iTqvas, racio-

nalurad da efeqturad gamoiyeneba, igives ver vityviT sxva ubnebze, romelTa re-

sursebi mxolod nawilobrivadaa aTvisebuli. 

marTalia, aWara-TrialeTis regionis azotiani Termebis umetesobis bazaze 

balneologiuri kurortebi (nunisi, abasTumani, udabno, sadgeri, cixisjvari, axal-

daba, taSiskari da sxv.) funqcionirebs, magram maTi resursebis aTvisebis done sa-

kmaod dabalia; arada Termuli wylebis yairaTiani gamoyeneba karg pirobebs Seqm-

nida pacientTa da damsvenebelTa damatebiTi kontingentis mosazidavad. gansakuT-

rebiT es exeba Termuli wylebis resursebiT mdidar da mSvenieri bunebrivi piro-

bebiT Semkul klimatur-balneologiur kurort abasTumans. 

samwuxarod, iseTi cnobili Termuli wyali, rogoricaa zekari, romlis baza-

ze gasul saukuneSi balneologiuri kurorti arsebobda, amJamad mitovebulia, xo-

lo misi samkurnalo da sayofacxovrebo infrastruqtura _ gapartaxebuli.  

Termuli wylebis gamosavlebis umetesobas stiqiurad da nawilobriv iyenebs 

adgilobrivi mosaxleoba profilaqtikuri da sanitariuli mizniT.  

calke ganxilvis Rirsia md. aWariswylis xeobis subTermuli wylebi. ramdeni-

me maTgani zemoT ukve iyo naxsenebi. saqme isaa, rom am xeobis subTermul wylebze, 

ise rogorc naxSirmJava wylebze, aqamde araviTari saZiebo samuSaoebi ar Catare-

bula. arada maT aqvT didi potenciali gadaiqcnen balneologiuri kurortebis 

aRmSeneblobis bazad. saWiroa SedarebiT araRrma (100 _ 300 m) WaburRilebis gayva-

na maTi gamosavlebis ubnebze, sadac mosalodnelia cxeli (37 0C-ze meti) samkur-

nalo wylebis miReba. am mxriv gansakuTrebiT perspeqtiulia tomaSeTisa da cxmo-

risis wyaroebis ubnebi. pirveli gamoirCeva SedarebiT didi debitiT, xolo meore 

– Zalze moxerxebuli adgilmdebareobiT.  

azotiani da azotiangogirdwyalbadiani Termebis garda, regionSi sakmaod 

farTodaa gavrcelebuli naxSirorJangiani Termebi. sakmarisia davasaxeloT bor-

jomis naxSirorJangiani sodiani wylebis sabado, sadac wylebis temperatura, ro-

gorc wesi, 20 0C-s aWarbebs, xolo umetes WaburRilebSi igi 37 0C-ze maRalia. nax-

SirorJangiani cxeli wylebis meore didi jgufi axalcixis depresiis farglebSia 
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gavrcelebuli, isini xasiaTdebian ufro maRali temperaturiTa da resursebis 

siuxviT. axalcixis cxeli wylis bazaze didi xania funqcionirebs balneolo-

giuri kurorti. am raionSi aRsaniSnavia agreTve naqalaqevisa da aspinZis naxSi-

rorJangiani cxeli wylebi, romelTa gamoyeneba balneologiuri mizniT friad 

perspeqtiulia, radgan naxSirorJanga airiT gajerebul wylis abazanas pirvel 

rigSi aqvs saukeTeso samkurnalo-gamajansaRebeli Tviseba da Tanac did siamovne-

bas gvris adamians. 

Termuli wylebis ramdenime gamosavali dafiqsirebulia aWara-TrialeTis 

naoWa zonisa da saqarTvelos beltis kontaqtur zolSi (amaRleba, dixaSxo, qvemo 

flavi, gorijvari). esaa meTaniani, ZiriTadad saSualo mineralizaciis qloridul-

natriumiani wylebi. maT airuli da qimiuri Sedgenilobis formirebaSi aSkaraa be-

ltis mineraluri wylebis gavlena. es gamosavlebi amJamad praqtikulad gamou-

yenebelia, Tumca maTi xelsayreli adgilmdebareoba did dasaxlebul punqtebTan 

da mTavar gzebTan siaxlove wamaxalisebel faqtors warmoadgens investorisaTvis. 

aRsaniSnavia, rom zemoaRniSnul teqtonikuri kontaqtis zolSi vlindeba miwis-

qveSa wylebSi fToris gazrdili Semcveloba.  

regionis mineraluri wylebis aramarto mravalferovani Sedgenilobis sai-

lustraciod, aramed metad originaluri da perspeqtiuli qimizmis gamo aucile-

belia ganvixiloT Suaxevis municipalitetis teritoriaze mdebare tbeTis mine-

raluri wyali. esaa saSualo mineralizaciis sulfaturi rkiniannatriumianmagni-

umiani wyali, romlis qimiuri Sedgenilobis formulas Semdegi saxe aqvs: 

,

SO
M pH

Fe Na Mg
4

6 1

100
4

40 25 20
. 

komponentebis raobiTa da fardobiTi SemcvelobiT igi TiTqmis `nunisis~ ana-

logiuria, Tumca erTi rigiT aRemateba mas saerTo mineralizaciis doniT. adgi-

lobrivTa gadmocemiT, tbeTis wyali uebari saSualebaa qecis sawinaaRmdegod. `nu-

nisis~ analogiiT SeiZleba vivaraudoT, rom igi aseve efeqturi iqneba kanis sxva 

daavadebaTa samkurnalod. unda aRiniSnos, rom mineraluri wylis debiti Zalze 

mcirea, e. w. wveTobiTi. samwuxarod, bolo monitoringis dros (2017 wlis ivnisi) 

tbeTis mineraluri wylis gamosavali aRmoCnda mewyruli masiT gadafaruli. gaw-

mendiTi samuSaoebis Catarebisa da racionaluri kaptaJis mowyobis meSveobiT Sesa-

Zlebeli iqneba ara marto gamosavlis aRdgena, aramed ufro didi debitis miRebac. 

 

 

daskvna 

aWara-TrialeTis mineraluri wylebis monitoringis Sedegad mopovebuli mo-

nacemebis, fonduri da gamoqveynebuli masalis Sejerebisa da analizis safuZve-

lze moxda regionis hidroTermul-mineraluri resursebis potencialis Sefaseba. 

aWara-TrialeTis mravalferovani qimiuri Sedgenilobisa da samkurnalo-ga-

majansaRebeli Tvisebebis mqone mineraluri wylebis resursebis racionaluri 

aTviseba xels Seuwyobs sasmeli samkurnalo-gamajansaRebeli wylebis Camomsxmeli 

warmoebis mniSvnelovnad gazrdas da balneologiuri da balneoklimatologiuri 

kurortebis qselis gafarToebas, rac sagrZnob wvlils Seitans regionis 

ekonomikis ganviTarebaSi da adgilobrivi mosaxleobis socialuri problemebis, 

pirvel rigSi, dasaqmebis problemis gadaWris saqmeSi. 
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HYDROGEOLOGY 
 
 

PROSPECTS FOR USE AJARA-TRIALETI MOUNTAIN-FOLDED ZONE MINERAL 
WATERS IN THE DEVELOPMENT OF BALNEOLOGICAL AND 
BALNEOCLIMATIC RESORTS AND BOTTLING DRINKABLE AND MEDICAL 
WATERS ENTERPRISES IN THE REGION 

B. Mkheidze, A. Songulashvili, Z. Kakulia, I. Nanadze, M. Kopadze, L. Glonti  

(Institute of Hydrogeology and Engineering Geology of Georgian Technical University) 

 
Resume: Ajara-Trialeti mineral waters stand out by the numerous outcrops and the variety of gas 

composition. Here, comparatively in a small area carbon dioxide, nitrogen and methane, cold, warm and hot 
waters are fixed. 

The proposed article summarizes the main results of the survey conducted in 2015 - 2017 years mo-
nitoring of Ajara-Trialeti mineral waters and considerations on ways to increase their resource potential.  

 
Key words: Ajara-Trialeti; mineral waters; use prospects; resource potential. 

 
 
 

 

ГИДРОГЕОЛОГИЯ 

 

 

ПЕРСПЕКТИВЫ ИСПОЛЬЗОВАНИЯ МИНЕРАЛЬНЫХ ВОД АДЖАРО-
ТРИАЛЕТСКОЙ ГОРНО-СКЛАДЧАТОЙ ЗОНЫ В ДЕЛЕ РАЗВИТИЯ В РЕГИОНЕ 

БАЛЬНЕОЛОГИЧЕСКИХ И БАЛЬНЕОКЛИМАТИЧЕСКИХ КУРОРТОВ И 
РАЗЛИВОЧНЫХ ПРЕДПРИЯТИЙ ПИТЬЕВО-ЛЕЧЕБНЫХ ВОД 

Мхеидзе Б. С., Какулия З. Г., Сонгулашвили А. Т., Нанадзе И. В., Копадзе М. О., 

Глонти Л. Е. 

(Институт гидрогеологии и инженерной геологии Грузинского технического университета) 

 
Резюме. Минеральные воды Аджаро-Триалети выделяются многочисленностью выходов и 

многообразием газового и химического состава. Здесь, сравнительно на небольшой территории, зафи-
ксированы как углекислые, так и азотные и метановые холодные, теплые и горячие воды. 

Кратко изложены основные результаты проведенного в 2015 - 2017 годы мониторинга мине-
ральных вод Аджаро-Триалети и научно-обоснованные предложения о путях увеличения их ре-
сурсного потенциала. 

 
Ключевые слова: Аджаро-Триалети; минеральные воды; перспективы использования; ресур-

сный потенциал. 
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telekomunikacia 

 

 

 

telekomunikaciis satransporto qselis kvleva da optimizacia  

simon lomsaZe, omar SamanaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: mocemulia telekomunikaciis satransporto qselis asagebad gamoye-

nebuli teqnologiebis SedarebiTi daxasiaTeba da aRniSnuli teqnologiebis gamo-

yenebiT optimizaciis amocanis gadawyvetis gzebi. 

internetis aqtiuri gamoyeneba da satelekomunikacio qselis dinamikuri gan-

viTareba mkacr moTxovnebs uyenebs telekomunikaciis satransporto qsels, rac ga-

mowveulia qselSi multiservisuli trafikis arsebobiT da gadacemuli informa-

ciis moculobis gazrdiT. telekomunikaciis operatorebis mier gamoyenebuli teq-

nologiebis urTierTSeTavseba da integrireba satransporto qselis optimaluri 

dagegmarebis erT-erTi umniSvnelovanesi pirobaa. 

 

sakvanZo sityvebi: interneti; multiservisuli trafiki; optimizacia; teleko-

munikaciis satransporto qseli. 

 

 

Sesavali  

telekomunikaciis qselSi yovelgvari multiservisuli momsaxureba mimarTu-

lia satransporto qselis gamarTuli muSaobisaken, rac pirvel rigSi damokidebu-

lia im teqnikur maxasiaTeblebze, romlebiTac xasiaTdeba esa Tu is teqnologia. 

am teqnologiebis urTierTSeTavseba da integrireba satransporto qselis optima-

luri gamoyenebis erT-erTi mniSvnelovani amocanaa.  

telekomunikaciis Tanamedrove satransporto qselSi nebismieri momsaxureba 

gulisxmobs IP (Internet Protocol) teqnologiis gamoyenebas, cifruli traqtis formi-

reba ki xorcieldeba iseTi teqnologiebis saSualebiT, rogoricaa SDH (Synchronous 

Digital Heirarchy), POF (Polymer Optical Fiber System), xWDM (Wavelength Division Multiplex), 

Ethernet (Gigabit Ethernet/10-Gigabit Ethernet _ qalaqis farglebSi magistraluri qselis 

ageba) [1].   

telekomunikaciis Tanamedrove satransporto qselis asagebad saWiroa sat-

ransporto teqnologiebis erToblioba; kerZod:  

 IP/ATM/SDH/optika, IP/ATM/optika; 

 IP/SDH/optika, IP/optika; 

 IP/MPLS/optika. 

perspeqtivaSi telekomunikacis axali Taobis satransporto qselis ganviTa-

reba mimarTulia erTiani integrirebuli infrastruqturis Seqmnisaken iseTi pro-
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tokolebis erTobliobis safuZvelze, rogoricaa IP/MPLS koncefcia, romelic da-

fuZvnebulia All-IP teqnologiaze. 

Tavdapirvelad xmovani signalebis gadasacemad damuSavebul iqna teqnologia, 

romelic dafuZnebuli iyo TDM (Time Division Multiplex) arxebis droiTi gancalke-

vebis safuZvelze Seqmnili gadacemis multipleqsirebis meTodze. saubaria SDH 

teqnologiaze, romlis dadebiT mxares warmoadgens garantirebuli gamtarunari-

anoba da gadacemis siCqare (155 megb/wm-dan 40 gb/wm-mde). 

 

 

ZiriTadi nawili 

teqnologiebis ganviTarebis Tanamedrove etapi gulisxmobs axali Taobis 

SDH teqnologiis Seqmnas, romelic warmatebiT iqneba gamoiyenebuli Ethernet da 

IP/MPLS trafikis gadasacemad [2, 3]. 

iseve rogorc yvelafers, aRniSnul teqnologiasac aqvs Tavisi zRvari, rac 

pirvel rigSi gamoixateba siCqaris SezRudviT (155 meგb/wm-dan 40 gb/wm-მde).   

2006 wels damuSavebul iqna standarti IEEE802.3an (10 gb/wm), rac iTvaliswi-

nebda 10 gb/wm siCqariT informaciis gadacemas wyvili spilenZis gamtariT [4]. aRni-

Snuli standarti operatorebs da internet provaiderebs umniSvnelo danaxarje-

biT didi gamtarunarianobis miRebis saSualebas aZlevs. Ethernet-is gamoyeneba ki 

gadacemis satransporto qselebSi ekonomikurad gamarTlebuli gadawyvetilebis 

miRebis safuZvelia, rac imas niSnavs, rom teqnologiuri Canacvleba operatori-

saTvis Zvirad Rirebuli araa. dReisaTvis gamoyenebuli SDH/ATM interfeisebis na-

cvlad erTi romelime konkretuli mimarTulebiT SesaZloa gamoyenebul iqnes 

Ethernet interfeisebi 10 gb/wm-mde siCqariT lokaluri qselis globalur qselTan 

misaerTeblad. amitom teritoriulad ganawilebuli satelekomunikacio infrast-

ruqturis optimalur dagegmarebas sWirdeba:  

 maRali siCqariT informaciis gadacemis uzrunvelyofa da momsaxurebis raode-

nobrivi gazrda, rac momxmarebelTa mxridan erT-erTi ZiriTadi moTxovnaa; 

 telekomunikaciis arsebul qselTan integracia da gansxvavebuli mwarmoebeli 

firmebis teqnologiebTan urTierTqmedeba; 

 teqnikuri resursebis arseboba, raTa moxdes teqnikuri sistemebis gadaxali-

seba sul mcire momdevno 5_10 wlis ganmavlobaSi. 

magistraluri qselebisaTvis sakmaod rTuli sakiTxia satransporto sistemis 

organizeba. satransporto sistema unda uzrunvelyofdes informaciis gadacemas 

sxvadasxva qsels Soris, romlebic satransporto protokolebis muSaobis sxvada-

sxva principzea agebuli. Tanamedrove teqnologiebi SesaZleblobas iZleva Seiq-

mnas magistraluri qseli, romelic uzrunvelyofs multiservisuli nakadebis efe-

qtur gadacemas. dReisaTvis, magistraluri qselis agebisas, msoflio praqtikaSi 

dominirebs SDH da ATM (Asynchronous Transfer Mode) teqnologiebi, romelTa dadebiTi 

mxarea gamtarunarianobis optimaluroba da imis SesaZlebloba, rom teqnolo-

giebma imuSaos rogorc kavSiris ori paraleluri fizikuri arxis saSualebiT, 

ise erTi ZiriTadi arxiT; amasTan, ZiriTadi arxis mwyobridan gamosvlis SemTx-

vevaSi unda SeZlos saTadarigoze avtomaturi gadarTva. 
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gamtarunarianobis optimaluri gamoyenebis TvalsazrisiT, ATM gacilebiT 

ukeTesia, vidre SDH. 

SDH qseli sul mcire 2 megb-iani arxebis komutaciis SesaZleblobas iZleva, 

rac sxva miznebisaTvis mis gamoyenebas SeuZlebels xdis, miuxedavad imisa, mTli-

anad aris arxi datvirTuli, Tu nawilobriv. 

ATM qseli, romelic dinamikuri multipleqsirebis princips iyenebs, infor-

maciis gadacemis garantirebuli da aragarantirebuli gamtarunarianobis mqone 

ori ZiriTadi tipis virtualuri arxis organizebis saSualebas iZleva. garda ami-

sa, am teqnologiiT SesaZlebelia virtualuri arxis komutacia praqtikulad nebi-

smieri arxis mimarT, romlis gamtarunarianobac 2 megb/wm-ze naklebia. iseT Sem-

TxvevaSi, Tu ATM qselis romelime arxSi informacia ar gadaicema, maSin misi ga-

moyeneba xdeba mTlianad.  

kompleqsuri proeqtebis ganxorcielebisas mniSvnelovania sistemis yvela ko-

mponentis Rirebulebis Sefaseba. miuxedavad imisa, rom SDH-Tan SedarebiT ATM uf-

ro Zviria, mniSvnelovania imis codna, rom SDH komutatorebis gamoyeneba satran-

sporto qselis agebisas sagrZnoblad zrdis periferiuli mowyobilobebis fass. 

amitom, satransporto sistemis saerTo Rirebuleba, romelic agebulia SDH da 

ATM komutatorebis bazaze, SeiZleba erTnairad CaiTvalos. 

 

 

daskvna 

amrigad, satelekomunikacio qselebis ganviTarebis Tanamedrove etapze sat-

ransporto qselis dagegmareba, modelireba da optimizacia saintereso da aqtu-

aluri Temaa. winamdebare statiaSi Camoyalibebulia telekomunikaciis Tanamed-

rove satransporto qselis agebis meTodebi da teqnologiebi. ganxilulia aRni-

Snuli teqnologiebis SesaZleblobebi, muSaobis principebi da Sedarebulia maTi 

dadebiTi da uaryofiTi mxareebi. 

internetis aqtiuri gamoyeneba da satelekomunikacio qselis dinamikuri gan-

viTareba mkacr moTxovnebs uyenebs telekomunikaciis satransporto qsels, radgan 

warmodgenili momsaxurebebis mimarT igi ufro metad mgrZnobiarea, rac gamo-

wveulia qselSi multiservisuli trafikis (xma, monacemebi, video) arsebobiT. ami-

tom satelekomunikacio operatorebis mier gamoyenebuli teqnologiebis urTierT-

SeTavseba da integrireba satransporto qselis optimaluri dagegmarebis erT-

erTi umniSvnelovanesi pirobaa. 

telekomunikaciis Tanamedrove satransporto qselis Seqmnas safuZvelad da-

edo paketuri komutaciis monacemTa gadacemis qseli, romelic agebulia IP, ATM, 

MPLS teqnologiebis gamoyenebiT [5]. SevecadeT gveCvenebina, rom satransporto qse-

lis agebisas zemoaRniSnuli teqnologiebis gamoyeneba, TavianTi SesaZleblobidan 

gamomdinare, gansxvavebuli Sedegebis momtania, rac cxadi xdeba qselis momxmareb-

lisaTvis viwrozoliani da farTozoliani momsaxurebisas. aRniSnuli kidev erT-

xel adasturebs optimizaciis sakiTxis aqtualurobas satransporto qselis dage-

gmarebisas. 

dabolos, satransporto qselis agebis arqiteqtura uzrunvelyofs: 

 gadacemuli multiservisuli trafikis mxardaWeras; 
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 qselis adaptacias axali momsaxurebis danergvisas; 

 momxmareblis mobilurobas, rac ganpirobebulia nebismieri wertilidan qsel-

Tan mierTebis SesaZleblobiT;  

 qselis resursebis efeqtian gamoyenebas da TviTRirebulebis Semcirebas ga-

dacemuli trafikis optimizaciis xarjze, rac gulisxmobs droiTi da paketu‐

ri komutaciis arxebis dinamikuri multipleqsirebis Sedegad xmovani infor‐

maciis SemWidroebas. 
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TELECOMMUNICATION 
 
 

RESEARCH AND OPTIMIZATION OF TELECOMMUNICATION TRANSPORT 
NETWORKS 

S. Lomsadze, O. Shamanadze  

(Georgian technical university) 

 
Resume: There is given comparative characteristic of technologies, used in the field of telecommu-

nication transport networks and methods of solving the problem of optimization by technologies, used in the 
field of the telecommunication transport industry. 

 The active use of the Internet and the dynamic development of the telecommunications, impose strict 
requirements to the telecommunication of transport networks, that is the result of increasing multiservice 
traffic in the network. Integration of technologies, used by telecommunication operators is one of the most 
important conditions of optimal planning of the transport networks.  

 
Key words: Internet; multiservice traffic; optimization; telecommunication transport networks. 

 
 
 

 

ТЕЛЕКОММУНИКАЦИЯ 

 

 

ИССЛЕДОВАНИЕ И ОПТИМИЗАЦИЯ ТЕЛЕКОММУНИКАЦИОННОЙ 
ТРАНСПОРТНОЙ СЕТИ 

Ломсадзе С. И., Шаманадзе О. К. 

(Грузинский технический университет) 

 
Резюме. Приведена сравнительная характеристика технологий, используемых в области те-

лекоммуникационных транспортных сетей, и cпособы решения задачи оптимизации cовременными 
технологиями, используемыми в области телекоммуникационной транспортной отрасли. 

Активное использование Интернета и динамическое развитие телекоммуникационной сети, 
обеспечивают строгие требования к телекоммуникационным транспортным сетям, что является ре-
зультатом увеличения мультисервисного трафика в сети. Интеграция технологий, используемых 
операторами электросвязи, является одним из важнейших условий оптимального планирования тра-

нспортных сетей. 
 
Ключевые слова: Интернет; мультисервисный трафик; оптимизация; транспортные сети теле-

коммуникации. 
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masalaTmcodneoba 

 

 

 

2GdSb firebis miReba, maTi optikuri da eleqtruli Tvisebebi  

nino TurqaZe, zaur jabua, akaki gigineiSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: damuSavebulia vakuumur-Termuli aorTqlebis meTodiT ori damouki-

debeli wyaroსaგაn ܾܵ݀ܩଶ Txeli firebis damzadebis teqnologia. 100 – 300 K tempe-

raturis intervalSi Seswavlilia kuTri winaRobis, holis mudmivas da TermoemZ-

is temperaturaze damokidebuleba. 0.08 – 5 ev fotonebis energiebis ubanSi oTaxis 

temperaturaze gazomilia firebis arekvlisa da STanTqmis speqtri. gamoTvlilia 

dieleqtrikuli SeRwevadobis namdvili da warmosaxviTi nawilebis, danakargebis 

funqciis, arekvlisa da STanTqmis koeficientebis speqtruli damokidebuleba. 

 

sakvanZo sityvebi: arekvla; dieleqtrikuli SeRwevadoba; TermoemZ; firi; STa-

nTqma. 

 

 

Sesavali  

iSviaTmiwa elementebis (ime) anTimonidebi warmoadgens saintereso masalebs 

rogorc praqtikuli gamoyenebis, aseve myari tanis mravali Teoriuli sakiTxis ax-

leburad gaazrebis kuTxiT [1-6], magram yvela aseTi SenaerTi jer kidev Seswavli‐

li ar aris.  

mocemuli samuSaos mizania erT-erTi aseTi SenaerTis (ܾܵ݀ܩଶ) Txeli firebis 

miReba, maTi eleqtrofizikuri da optikuri Tvisebebis gamokvleva. 

 

 

ZiriTadi nawili 

0,5_1,7 mkm sisqis, 9 mm sigrZisa da 6 mm siganis ܾܵ݀ܩଶ kristaluri firebi miRe-

bulia Gd da Sb damoukidebeli wyarosagan vakuumur-Termuli aorTqlebis meTodiT. 

sawyis masalebad gamoyenebul iqna 99,9 % GdM-1 markis gadoliniumi da 99,999 % 

sisufTavis Sb, fuZeSreebad – sitalis, leikosafironisa da (111) orientaciis mono-

kristaluri siliciumis firfitebi. Ddafenis procesSi kameraSi vakuumi ~ 510  pa-s 

aRwevda. gadoliniumis aorTqleba xdeboda eleqtronuli sxiviT 1860 25  K tem-

peraturaze, anTimonisa _ Termulad 980 10  K temperaturaze. dafenis procesSi 

fuZeSris temperatura iyo 900	−	960 K, Gd da Sb amaorTqleblebi fuZeSridan daSo-

rebuli iyo 35 da 25 mm-iT, xolo amaorTqleblebis RerZebi fuZeSris normalTan 

adgenda ~ 35  da ~ 040 -ian kuTxeebs. firebis dafenis siCqare ki ~ A
0

65 wm-s Seadgenda. 
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რentgenodifraqciuli da eleqtronografiuli gamokvlevebiT dadginda, rom 

fuZeSreze momzadebuli yvela firi erTfaza iyo, romlebsac SmSb2  tipis rombu-

li meseri hqonda. maTi parametrebi (
o o

a . A, b . A 6 14 5 94  da 
o

c . A 17 68 ) srul Sesabami-

sobaSi iyo ܾܵ݀ܩଶ moculobiTi kristalis monacemebTan [7]. rentgenuli mikroana-

lizis monacemebis mixedviT, firebi Seicavda . ,33 4 0 1  at % GGd-s და . ,666 0 1  at % 

Sb-s. amasTan, komponentebi zedapirze ganawilebuli iyo Tanabrad. oJe speqtrulma 

analizma cxadyo, rom komponentebis ganawileba firis sisqis mixedviT ( 0 3, %  si-

zustiT) erTnairia. firebis dayovneba haerze 12 −	15 dRis ganmavlobaSi iwvevda ma-

Ti feris Secvlas, rაც, rogorc rentgenulma analizma aCvena, firis zedapiris da-

JangviT iyo gamowveuli. 
 

 
nax. 1. 2GdSb  firis kuTri winaRobis temperaturaze damokidebulebis grafiki 

 

warmogidgenT ܾܵ݀ܩଶ firebis kuTri winaRobis, holis koeficientisა da Ter-

moemZ-is temperaturaze damokidebulebis grafikebს. rogorc 1-li nax-dan Cans, tem-

peraturis gazrdiT kuTri winaRoba sustad da wrfivad izrdeba. kuTri winaRobis 

wrfivi gazrdis safuZvelze SeiZleba vivaraudoT, rom muxtis matareblebis dis‐

persiis ZiriTadi meqanizmi fluqtuaciiT gamowveuli dispersiaa. 100 −	180 K tempe‐

raturul SualedSi holis mudmiva nela izrdeba, xolo Semdeg mudmiv mniSvnelo-

bas iRebs (nax. 2). mTel temperaturul SualedSi holis mudmivas aqvs uaryofiTi 

niSani.  
 

 
 

nax. 2. 2GdSb  firis holis mudmivas temperaturaze damokidebulebis grafiki  

 



83 
 

 
 

nax. 3. 2GdSb  firis TermoemZ-is temperaturaze damokidebulebis grafiki  

 

rogorc me-3 nax-dan Cans, TermoemZ temperaturis mixedviT nela izrdeba da 

uaryofiTi niSani aqvs. holis da TermoemZ-is koeficientebis gazomvebis Sedegebi‐

dan gamomdinare, SeiZleba davaskvnaT, rom GdSb2  firebSi muxtis matareblebაd 

gvevlineba eleqtronebi. kuTri winaRobisa da holis koeficientis temperaturaze 

damokidebulebis grafikebis safuZvelze gaangariSebul iqna gamtarobis eleqtro-

nebis Zvradoba (nax. 4).  

 

 
 

nax. 4. 2GdSb  firis gamtarobis eleqtronebis Zvradobis temperaturaze  

damokidebulebის grafiki 

  

Zvradobis temperaturაaze damokidebulebis mrudidan Cans, rom temperaturis 

gazrdiT Zvradoba mcirdeba. eleqtrofizikuri parametrebis temperaturaze damo-

kidebulebis xasiaTisa da ricxviTi mniSvnelobis analizis safuZvelze SeiZleba 

davaskvnaT, rom GdSb2  firebi liTonuri bunebisaa. 

me-5 nax-ze mocemulia GdSb2  firis arekvlisa (R) da STanTqmis (ߙሻ tipuri spe-
qtri. arekvlis speqtrze ( .  038  ev energiebze) SeimCneva kargad Camoyalibebuli 

plazmuri kide, romelic xasiaTdeba kargi arekvlis unariT ( R . 075 ). 
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nax. 5. 2GdSb  firis arekvlis (R) da STanTqmis (ࢻ) speqtri 
 

arekvlis minimumi aRniSnulia 0,39 ev-ze, xolo arekvlis zoli, romelic Cveu-

lebriv dakavSirebulia zonaTSoris gadasvlebTan, mdebareobs SedarebiT grZel 

talRovan ubanSi, sadac energiis maqsimumia 0.81 ev. 

garkveuli struqturebi daimzireba 1,6 da 2,9 ev energiebze. aseve aRsaniSnavia 

arekvlis mkveTri Semcireba speqtris xilul ubanSi (es kargad Cans calke frag-

mentze), Tumca Cveulebrivi zonaTSorisi gadasvlebisas oscilatoruli Zalebis 

mileva SeimCneva mxolod vakuumur ultraiisfer diapazonSi. Uunda aRiniSnos, rom 

mocemuli STanTqmis kide arc energetikuli mdebareobiT, arc sixSiruli damoki-

debulebis xasiaTiT ar SeiZleba dakavSirebuli iyos mxolod eleqtronebis gada-

svlebiT savalento zonidan gamtarobis zonaSi. am mosazrebis sasargeblod met-

yvelebs dieleqtrikuli SeRwevadobis warmosaxviTi nawilis speqtri (nax. 6), rom-

lis maqsimumi ukve Cans 0,21 da 0,30 ev energiebze.  

 
Nnax. 6. 2GdSb  firis dieleqtrikuli SeRwevadobis namdvili (ࢿ૚ሻ da  

warmosaxviTi (ࢿ૛ሻ nawilis speqtri 
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SmS oqrosfer fazaSi dieleqtrikuli SeRwevadobis warmosaxviTi nawilis 

maqsimumi miewereba f-d energetikul gadasvlebs, romlebic arsebobs gamtarobis zonis 

energetikul RreCoSi [8]. arekvlis speqtrSi 1,6 da 1,7 ev energiebze arsebuli stru-

qturebi ganpirobebulia eleqtronebis gadasvliT savalento zonidan gamtarobis 

zonaSi. am maqsimumebs Soris intervali sakmaod kargad Seesabameba eleqtronebis 

saboloo energiis gaxleCvis energiis gt2  da gl  mdgomareobebad kristaluri velis 

gavlebiT, Tumca aseT interpretacias sakmaod frTxilad unda mivudgeT, vinaidan, 

rogor zemoT iyo aRniSnuli, arekvlis koeficienti sakmaod mcirea.  

me-6 nax-dan Cans, rom dieleqtrikuli SeRwevadobis namdvili nawilis speqt-

ruli damokidebulebis mrudi 2-jer iRebs nulovan mniSvnelobas dadebiTi daxriT 

1,71 ev-ze da uaryofiTi daxriT − 0,25 ev-ze. pirveli nulovani gadakveTa da-

kavSirebulia muxtis matareblebis plazmur rxevebTan, xolo meore, romelic ene-

rgiis mixedviT emTxveva ߝଶ maqsimums, albaT, dakavSirebulia f-d gadasvlebTan, ro-

gorc es SmS-Si xdeba [8]. speqtris infrawiTel ubanSi ߝଵ-is sakmaod maRali mni-

Svneloba kidev erTxel miuTiTebs imaze, rom ܾܵ݀ܩଶ firebis zonur speqtrSi unda 
arsebobdes viwro energetikuli RreCo. gardatexis da STanTqmis maCveneblebisa 

(nax. 7) da danakargebis funqciis (nax. 8) speqtruli damokidebulebebis analizi 

cxadyofs, rom STanTqmaSi arsebiT rols asrulebs STanTqmis maCveneblis maqsimumi 

(0.4 ev). amas adasturebs STanTqmis maCveneblis speqtruლi damokidebulebis mdoვre 

mrudi da gardatexis maCveneblis mkveTri Semcireba energiis mocemul ubanSi. 

 

 
N 

nax. 7. 2GdSb  firis gardatexisa (n) da STanTqmis (K)KmaCveneblebis speqtri 
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nax. 8. 2GdSb  firis danakargebis funqciis speqtri 

 

danakargebis funqciis kargad Camoyalibebuli ZiriTadi maqsimumi Tavisi ener-

getikuli mdgomareobiT kargad Tanxvdeba ߝଵ-is nulovani mniSvnelobis energias 

(1,71 ev), rac kidev erTxel miuTiTebs muxtis Tavisufali gadamtanebis plazmuri 

rxevebis arsebiT rolze, romelsac asrulebs mocemul energiaze optikuri parame-

trebis dispersiaSi monawileobisas. 

 

 

daskvna 

amrigad, mocemul naSromSi pirvelad iqna damuSavebulia vakuumur-Termuli 

aorTqlebis meTodiT komponentebis ori damoukidebeli wyarosagan GdSd2  Txeli 

firebis momzadebis teqnologia sxvadasxva fuZeSreze (sitali, leikosafironi, 

monokristaluri siliciumi). dadgenilia miRebuli firebis struqtura, mesris pa-

rametrebi. farTo temperaturul intervalSi (100 –	300 K) gazomilia kuTri wina-

Roba, TermoemZ, holis koeficienti. naCvenebia, rom miRebuli firebi liTonuri 

bunebisaa. oTaxis temperaturaze gazomili firebis optikuri parametrebis anali-

zis safuZvelze gakeTebulia daskvna, rom optikuri parametrebis dispersiaSi 

arsebiT rols asrulebs muxtis Tavisufali gadamtanebis plazmuri rxevebi.A A 

avtorebi madlobas uxdian s. cevas eleqtruli da optikuri gazomvebis Ca‐

tarebaSi daxmarebisaTvis. 
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MATERIALS SCIENCE 
 
 

PREPARATION, OPTICAL AND ELECTRICAL PROPERTIES OF 2GdSb  FILMS 

N. Turkadze, Z. Jabua, A. Gigineishvili  

(Georgian Thecnical University) 

 

Resume: Thin crystalline ܾܵ݀ܩଶ films have been grown for the fist time by vacuum-thermal 

evaporation using Gd and Sb separate sourse. The resistivity, Hall coefficient, and thermoelectric power of 
the films have been measured, as function of temperature in the temperature range 100 – 300 K, and their 
reflection and absorption spectra have been obtained at room temperature and photon energies 0,08 – 5 eV. 
There have been calculated and analyzed the spectral dependences of the real and imaginary parts of 
dielectric permittivity, loss function, indexes of refraction and absorption.  

 
Key words: absorbtion; dielectric permittivity; film; reflection; thermo EMF. 

 
 
 

 

МАТЕРИАЛОВЕДЕНИЕ 

 

 

ПРИГОТОВЛЕНИЕ ПЛЁНОК 2GdSb , ИХ ОПТИЧЕСКИЕ И ЭЛЕКТРИЧЕСКИЕ 

СВОЙСТВА 

Туркадзе Н. Д., Джабуа З. У., Гигинеишвили А. В. 

(Грузинский технический университет) 

 

Резюме. Разработана технология приготовления плёнок ܾܵ݀ܩଶ методом вакуумно-терми-

ческого испарения из двух независимых источников Gd и Sb. В температурном интервале 100 – 300K 
измерена температурная зависимость удельного электросопротивления, постоянной Холла и термо 
эдс. В области энергии фотонов 0.08 – 5 эВ, при комнатной температуре исследована спектральная 
зависимость поглощения и отражения приготовленных плёнок. На основе полученных данных 

вычислены спектральные зависимости действительной и мнимой части диэлектрической прони-
цаемости, функции потерь и коэффициентов отражения и поглощения. 

 
Ключевые слова: диэлектрическая проницаемость; отражение; поглощение; плёнка; Термо- 

ЭДС. 
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metalurgia 

 

 

 

cilindruli sxeulebis ganivi deformirebis procesis analizi  

jemal lomsaZe, zurab lomsaZe, slava mebonia, aleqsandre TuTberiZe 

(saqarTvelos teqnikuri universiteti, f. TavaZis metalurgiis da 

masalaTmcodneobis instituti) 

 

 

reziume: gamokvleulia mTliani cilindruli namzadebis ganivi Wedvisa da 

glinvis procesebSi namzadebis RerZul zonaSi liTonis mTlianobis rRvevis ga-

momwvevi mizezebi. ganxilulia mocemuli problemis Sesaxeb cnobil avtorTa Se-

xedulebebi da maTi kritikuli analizi. Catarebuli eqsperimentul-Teoriuli 

kvlevebis safuZvelze pirvelad iqna dadgenili sxvadasxva sigrZis namzadebis ga-

nivi dasmisas maTi RerZuli zonis daZabul-deformirebuli mdgomareoba moWimvis 

sxvadasxva etapze, maT Soris kritikuli moWimvis drosac, ramac avtorebs namza-

dis RerZuli zonis rRvevis gamomwvevi mizezebis mecnierulad dasabuTebuli ax-

snis saSualeba misca. 

 

sakvanZo sityvebi: ganivi glinva; iribi glinva; RerZuli zona; Wedva. 

 

 

Sesavali  

mTliani cilindruli namzadebis ganivi deformirebis procesebs miekuTvneba 

ganivi Wedva, romelsac farTod iyeneben manqanaTmSeneblobaSi rogorc mcire, ise 

gansakuTrebiT mZime masis (ramdenime aTeuli an aseuli t) mqone liTonis nakeTo-

baTa misaRebad; ganivi da iribi glinva, romliTac Rebuloben mTlian naglin una-

kero milebs da mraval sxva nawarms. am procesebs axasiaTebs namzadebis RerZul 

zonaSi liTonis mTlianobis rRveva. 

rogorc cnobilia, aRniSnuli movlena pirvelad SemCneuli iyo germaneli me-

warmeebis reinhold da maqs manesmanebis mier foladis sxmulebis ganivi Wedvis 

damuSavebis dros e. w. `manesmanis efeqti~ [1], romelic SemdgomSi safuZvlad da-

edo ganiv da irib glinvas, risTvisac maT 1885 wels msoflio mniSvnelobis gamo-

gonebis patenti miiRes. es iyo udidesi aRmoCena, ramac kacobriobas unakero mile-

bis masobrivi warmoebis saSualeba misca. 

am procesma pirvelive dRidan udidesi interesi gamoiwvia msoflios mecni-

erTa Soris da namzadis RerZuli zonis rRvevis mizezis axsna iqca, SeiZleba iT-

qvas, gasuli saukunis erT-erT problemad. gaCnda am problemis axsnis mravali va-

rianti.   

aRniSnul problemaze saqarTveloSi pirvelad daiwyo muSaoba leonide ok-

leim giorgi gedevaniSvilis xelmZRvanelobiT. Semdეg am Temaze muSaoba gaag-

rZela maTma mowafem jemal lomsaZem. misi xelmZRvanelobiT da saqarTvelos teq-
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nikuri universitetis liTonebis wneviT damuSavebis kaTedris wevrTa monawileo-

biT am problemis gadawyvetaSi mniSvnelovani warmatebebic iqna miRweuli. 

 

 

ZiriTadi nawili 

ganivi Wedvis da glinvis dros namzadis RerZul zonaSi liTonis mTliano-

bis rRvevis movlena gaxda unakero milebis warmoebis mTavari agregatis – ganma-

Rruebeli dganis konstruqciis Seqmnis safuZveli (nax. 1).  

  

 
 

nax. 1. ganmaRruebeli dganis konstruqciis Camoyalibebis sqema: a _ ganivi Wedva; b _ ganivi 

glinva (e. w. uwyveti Wedva); g _ xraxnuli glinva; d _ samarTulis dayeneba sqelkedliani 

masris Siga gluvi zedapiris misaRebad 

 

1888 wels erT-erT germanul JurnalSi daibeWda m. balkisa [2] da i. torkis 

[3] statiebi, romlebic mieZRvna ganivi glinvis Teoriis sakiTxebs. aRniSnuli av-

torebi namzadSi siRruis warmoqmnas miawerdnen normaluri ( aR da bR ) da friqci-

uli ( aR  da bR ) ZalebiT aRZruli intensiuri mxebi Zabvebis moqmedebas EF kve-

TSi (nax. 2).  

 

 
 

nax. 2. ganivi glinvis dros moqmed ZalTa sqema 

 

1890 wels germanelma meqanikosma franc relom [4] wamoayena e. w. `perangis 

gaxdis~@Teoria. misi azriT, siRruis warmoqnis mizezi glinebis mxridan moqmedi 

friqciuli Zalebia, romelTa gavleniT namzadi (sxmuli) erTdroulad winsvliT-

gadataniT da brunviT (xraxnul) moZraobas asrulebs. friqciuli wamtaci Zalebis 

zemoqmedebiT namzadis Tavi CaRrmavebul formas iRebs. es Zabrisebri CaRrmaveba 

Semdgomi glinvisas TandaTanobiT imdenad izrdeba sigrZeSi da iseT formas iR-

ebs, TiTqos namzadi Tavisi garsis gaxdas apirebso (nax. 3).  
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nax. 3. RerZuli siRruis warmoqmnis sqema (f. relo)  

 

relos Teoria maleve iqna uaryofili, vinaidan siRrue warmoiqmneba aseve ga-

nivi Wedvis drosac, rodesac friqciuli Zalebis moqmedeba gamoricxulia. k. gru-

beri [5] siRruis warmoqmnas ukavSirebs namzadis grexas deformaciis keraSi, rasac 

Semdegi sqemiT xsnis (nax. 4). 

 

 
 

nax. 4. siRruis warmoqmnis sqema (k. gruberi) 

 

Cven mier Catarebulma eqsperimentebma cxadyo, rom iribi glinvisas deforma-

ciis keraSi umniSvnelo grexa xdeba (daaxloebiT 0,5 grad/sm), romelsac ar SeuZ-

lia RerZuli zonis rRvevis gamowveva.  

j. gasenma [6] SeniSna warmoqmnili siRruis zedapiris xorklianoba da daas-

kvna, rom namzadis centraluri nawili ganicdis SedarebiT met intensiur defor-

macias, vidre periferiuli nawili da niSancvladi (kumSva-gaWimva) datvirTvis ze-

moqmedebiT igi ingreva (irRveva). 

f. koqsi [7], k. kodroni [8], n. lobkovici [9] da e. zibeli [10] siRruis warmoq-

mnas intensiur mxeb Zabvebs ukavSirebdnen. maTi azriT, namzadze diametrulad mo-

qmedi mkumSavi Zalebis SemaerTebeli xazis mimarT 450-iT daxril sibrtyeSi war-

moiqmneba maqsimalurad mxebi Zalebi, romelTa gavleniTac namzadis RerZul zona-

Si iwyeba Zvra. misi mimarTuleba ganuwvetliv icvleba namzadis brunvasTan erTad. 

swored es mxebi Zabvebi RerZuli zonis rRvevis mizezi unda iyos.  

mxebi Zabvebis Teoriis momxreTa sawinaaRmdegod metyvelebs o. pliackovskisa 

da g. piSCikovis [11] eqsperimentebi. am eqsperimentebis mixedviT, moWimvis zrdiT (30 

%-mde), roca mxebi Zabvebis sidide matulobs, siRruis warmoqmnisadmi midrekileba 

sagrZnoblad mcirdeba da ara, piriqiT. mxebi Zabvebis Teoriis Semdeg wamoyenebul 

iqna TiTqmis misi sawinaaRmdego, e. w. normaluri Zabvebis Teoria, romelic ugu-

lebelyofda namzadis RerZul zonaSi liTonis rRvevaze plastikuri deformaciis 

gavlenas.  
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i. fomiCevma [12, 13] Seiswavla iribi glinvis deformaciis keris sxvadasxva 

kveTis templetebis mikrostruqtura (nax. 5) da im daskvnamde mivida, rom namzadis 

RerZul zonaSi deformaciis uTanabrobis gamo SesaZlebelia yovelmxrivi gamWimi 

Zabvebis warmoqmna, romlebic sabolood namzadis mTlianobis rRvevas iwvevs.  

  

 
 

nax. 5. deformaciis keris sxvadasxva kveTis Wrilebi (i. fomiCevi) 

 

ganivi glinvis dros namzadis RerZul zonaSi yovelmxrivi gamWimi Zabvebis 

warmoqmnis Sesaxeb azris Teoriul dasabuTebas Seecada a. lisoCkini [14]. igi nam-

zads ganixilavs rogorc wriuli (elifsuri) rgolebisagan Semdgars (nax. 6) da 

deformaciis keras yofs uSualod glinebis moqmedebis DOC  da EOG  zonebad da 

mis gareSe arsebul DOE  da COG  zonebad. a. lisoCkinis azriT [14], rgolis is na-

wili, romelic xvdeba pirvel zonaSi, ganicdis SeTxelebas radialuri mimarTu-

lebiT, xolo meore nawili _ gamoWimvas tangencialuri mimarTulebiT.  

 

 
N 

nax. 6. normaluri Zabvebis saanagriSo sqema (a. lisoCkini) 

 

glinebis moqmedebis zonis gavlis Semdeg igive elementi Sinagani Zabvebis ze-

moqmedebiT TviTneburad@aRidgens Tavis formas. winaaRmdeg SemTxvevaSi moxdeba 

namzadis Sreebad daSla. aRmdgeni Zabvebis sididis gansasazRvravad avtori ixi-

lavs DOE  seqtorSi usasrulod mcire moculobis elementis wonasworobis piro-

bebs da sabolood adgens, rom orive normaluri Zabva (   da  ) namzadis ce-

ntrSi aris gamWimi.  

normaluri Zabvebis Teorias iziarebdnen mTeli rigi mkvlevrebi. aRniSnuli 

Teoria Tavis SromebSi [15_18] ganaviTara profesorma v. smirnovma. misi azriT, nam-
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zadis RerZuli zona ganivi glinvis dros imyofeba yovelmxriv araTanabari gam-

Wimi daZabulobis pirobebSi. deformaciis procesSi moWimvis zrdasTan erTad iz-

rdeba yvela mTavari Zabva (radialuri, tangencialuri da RerZuli), romelTa 

sxvaobebic centrSi TandaTan mcirdeba. amis gamo intensiuri plastikuri defor-

macia SeimCneva mxolod periferiaze, xolo RerZul zonaSi iqmneba drekadi bir-

Tvi. rRveva iwyeba maSin, rodesac erT-erTi gamWimi Zabvis sidide miaRwevs liTo-

nis myife rRvevis zRvars. v. smirnovi iZleva agreTve analizur dasabuTebas, mag-

ram aRsaniSnavia, rom amocanis analizuri gadawyvetisas igi winaswar iyenebs 

mTel rig daSvebebs, romlebic gadamwyvet gavlenas axdens mis saboloo Sedegze. 

aseT daSvebebs miekuTvneba:  

 namzadis RerZis gaswvriv deformaciis ugulvebelyofa;  

 namzadis centrSi mxebi Zabvebis ararseboba, e. i. ;00    

 namzadis ganivkveTis ganxilva, rogorc drekadi birTvisa da plastikurad de-

formirebadi garsisagan Sedgenili.  

pirveli daSveba, rac amocanis sibrtyobriv ganxilvas gulisxmobs, misaRebia 

mxolod maTematikuri gaangariSebis gamartivebis mizniT da realurad miuRebelia, 

xolo meore da mesame daSveba gulisxmobs plastikuri deformaciis ugulvebel-

yofas namzadis centrSi, rac yovlad dauSvebelia.  

sayovelTaod cnobilia, rom `rRvevas, rogorc wesi, win uZRvis plastikuri 

deformacia~ [19], romelic lokaluri deformaciis pirobebSi warmoqmnis mikrob-

zarebs da amcirebs liTonis rRvevisadmi winaaRmdegobas. amasTan, rogorc aka-

demikos a. iofesa da i. levickaias [20] mier Catarebulma eksperimentma aCvena, yo-

velmxvrivi Tanabari gaWimvis pirobebSi nebismieri masala amJRavnebs Zalze maRal 

simtkices, romelic axlosaa mis Teoriul simtkicesTan (igive azri gvxdeba [21_22] 

SromebSi) da romlis gadalaxvac im mcire moWimvebis pirobebSi aRZruli gamWimi 

ZabvebisaTvis TiTqmis SeuZlebelia. 

ai, aseTi mdgomareoba iyo gasuli saukunis 50_60-ian wlebSi. ar arsebobda 

sistemuri eqsperimentuli kvlevebi realuri procesebis dawyebidan damTavrebamde. 

avtorebi msjelobdnen mxolod procesis SedegebiT. ar moipoveboda iseTi gamo-

kvleevebi, romlebic dakavSirebuli iyo liTonis daZabul-deformirebuli mdgo-

mareobis procesis ZiriTad teqniologiur parametrebTan da rRvevis meqanizmTan.  

Cveni mizani iyo zedmiwevniT Segveswavla ganivi Wedvis is sawyisi elementa-

ruli realuri procesi _ cilindruli sxeulis ganivi dasma (nax. 7), roca Zmebma 

manesmanebma pirvelad SeniSnes namzadis RerZuli rRveva, romelic Semdeg unakero 

milebis warmoebis safuZveli gaxda. 
 

 
N 

nax. 7. cilindruli namzadis ganivi dasmis sqema 
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cnobilia, rom WeSmariteba miiRweva mxolod sinamdvilis, realuri procesis 

mkacri da yovelmxrivi kvlevis Sedegad [23], rac praqtikulad aravis Cautarebia. 

aRmoCnda, rom zemoaRniSnuli, erTi SexedviT martivi, amocana ara marto metalu-

rgebis yuradRebas imsaxurebs, aramed am problemiT dainteresebuli arian mSeneb-

lebi da maTematikosebi.  

cilindris diametrulad moqmedi Seyursuli ZalebiT kvlevisas kumSvis 

dros RerZul zonaSi Zabvebis gansazRvra pirvelad, 1883 wels, dasmul iqna h. her-

cis [24] mier cilindrul sayrdenebze moTavsebuli fermebis gaangariSebasTan da-

kavSirebiT.  

aRniSnuli amocanis sruli gadawveta drekadobis zRvrebSi SeZlo akademiko-

sma n. musxeliSvilma [25] (nax. 8). 

 

 
 

nax. 8. erTeuli sigrZis cilindris daZabuli  

mdgomareobis gaangariSebis sqema 

 

n. musxeliSvilis mixedviT, namzadis nebismier kveTSi normaluri da mxebi Za-

bvebi ganisazRvreba Semdegi formulebiT:  

 x

Cos Cosp p
Y [ ] Cos ,

r r r

 


 
  



3 3
1 2

1 2

2
 

 y

Sin Cos Sin Cosp p
Y [ ] Cos ,

r r r

   


 
 

  


2 2
1 1 2 2

1 2

2
  (1)  

 y

Sin Cos Sin Cos
X [ ].

r r

    
 

2 2
1 1 2 2

1 2

 

Tu am formulebSi moqmed Zalebs SevucvliT niSans (nax. 8), koordinatTa sis-

temas SemovabrunebT 900-iT da SevitanT centris koordinatebs: ,  1 2 0

,r r R,   1 20  miviRebT dasmis process, sadac: 

 x

p
X ;

R



  2 y

p
Y ;

R



 1

3
 y xyX .  0  (2) 

amrigad, drekadobis zRvrebSi, namzadis RerZul zonaSi moqmedebs mkumSavi 

da gamWimi Zabvebi. maTgan mkumSavi Zabva 3-jer aRemateba gamWims. mocemuli damoki-

debulebis siswore dadasturebulia aseve e. unksovis mier fotodrekadobis meTo-

diT [26] (nax. 9).  
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gamokvlevebma cxadyo, rom drekadobis zRvrebSi miRebuli Sedegebi ar SeiZ-

leba pirdapir iqnes gadatanili plastikuri dasmis pirobebSi, rogorc amas zogi-

erTi mkvlevari akeTebs da mcdari daskvnebic gamoyavs.  

 

 
 

nax. 9. daZabul-deformirebuli @mdgomareobis kvleva  

fotodrekadobis meTodiT 

 

Cvens SemTxvevaSi saqme exeba namzadis ganivkveTis sakmaod rTul da araTana-

bar plastikur deformacias. aseT pirobebSi Zabvebis arc eqsperimentuli da arc 

Teoriuli meTodebis ararsebobis gamo Cven gadavwyviteT namzadis RerZuli zonis 

daZabul-deformirebuli mdgomareobis dadgenisaTvis gamogveyenebina erT-erTi re-

aluri meTodi _ eqsperimentuli gziT deformaciebis dadgena da misi saSualebiT 

Zabvebis gansazRvra.  

pirvel SemTxvevaSi eqsperimentuli gziT unda dagvedgina sxvadasxva masali-

sa (tyvia, alumini, spilenZi) da gansxvavebuli sigrZis 
l

( , , )
d

 
0

0 25 2 0 d 0 40 mm nimu-

Sis RerZul zonaSi gamoyofili elementaruli moculobis (nax. 10) formacvlile-

bebi yoveli 1-2 % diametruli dasmisas. elementis zomebs x da y mimarTulebiT 

vzomavdiT instrumentuli mikroskopiT (sizuste 0,005 mm) da vsazRvravdiT 

deformaciebs logariTmuli saxiT: x y

b h
ln ; ln .

b h
  

0 0

 vinaidan nimuSis RerZuli mi-

marTulebiT z - z deformacia Tanabrad nawildeboda, amitom z  deformacias vsaz-

RvravdiT moculobis mudmivobis pirobidan gamomdinare: .0 zyx   
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nax. 10. nimuSis RerZul zonaSi gamoyofili elementi 

 

dasmis procesis stadiebad Seswavlam saSualeba mogvca Tvali gvedevnebina 

RerZul zonaSi gamoyofili elementaruli moculobisaTvis procesis dawyebidan 

damTavrebamde. Sedgenil iqna saTanado cxrilebi yvela zomis nimuSisaTvis, rom-

lebSic mocemuli iyo moWimvis zrdasTan erTad elementis deformaciis cvlile-

bebi. magaliTisaTvis mogvyavs tyviis nimuSis l( , )
d


0

0 28  deformaciebis maCveneble-

bi (cxrili 1) da Sesabamisi diagrama (nax. 11).  

 

 

cxrili 1 

tyviis nimuSis deformaciebis maCveneblebi 

 

 

# 

 

,d mm 

 

moWimva

, mm 

Eelementis zoma da deformacia 

x mimarTulebiT y mimarTulebiT zMmimarTulebiT 

,b  mm ,%1  ,h  mm ,%2  ,%3  

1 2 3 4 5 6 7 8 

0 40,00 0,00 4,000 0,00 4,000 0,00 0,00 

1 39,66 0,85 4,047 1,15 4,000 0,00 -1,15 

2 39,26 1,85 4,032 1,80 3,477 -0,56 -1,25 

3 38,60 3,50 4,120 2,40 3,935 -1,66 -1,24 

4 38,00 5,00 4,148 3,62 3,900 -2,45 -1,17 

5 36,85 7,66 4,202 4,88 3,820 -4,35 -0,53 

6 36,54 8,65 4,212 5,30 3,788 -5,30 0,00 

7 35,77 10,74 4,248 6,00 3,700 -7,24 +1,24 

8 34,47 13,82 4,312 7,50 3,524 -11,22 +3,72 

9 31,76 20,00 4,600 13,95 2,804 -26,15 +12,20 
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nax. 11. sxvadasxva sigrZis nomuSebis RerZuli zonis deformaciebi 

  

rogorc diagramidan Cans, namzadis RerZuli zonis daZabul-deformirebuli 

mdgomareoba moWimvis zrdasTan erTad aSkara cvlilebas ganicdis, romelic erT-

nairi kanonzomierebiT mimdinareobs sxvadasxva zomisa da masalis namzadebSi. gan-

sxvavebaa mxolod e. w. gardamavali moWimvis (wertili " K " ) sidideSi. es ukanaskne-

li ki damokidebulia mxolod Tanafardobaze da ara masalaze. marTlac, Tu ava-

gebT sxvadasxva masalisaTvis " K "  wertilebis l
d
 Tanafardobaze damokidebule-

bis mrudebs (nax. 12), isini TiTqmis erTmaneTs daemTxvevian, rac imis maCvenebelia, 

rom e. w. gardamavali moWimvis Sesabamisad daZabul-deformirebuli mgdomareoba 

naklebad aris damokidebuli masalaze. 

 

 
 

nax. 12. kritikuli moWimvis mrudebi 
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Cven mier miRebuli gardamavali moWimvebis mrudi TiTqmis emTxveva profesor 

v. smirnovis mier ganivi glinvisaTvis miRebul kritikuli moWimvebis mruds. gan-

sxvaveba isaa, rom v. smirnovma miiRo kritikuli moWimvebis mrudi sxvadasxva 

sigrZis nimuSebisaTvis, magram mas warmodgena ar hqonda, Tu ra daZabul-defor-

mirebuli mdgomareobas Seicavda aRniSnuli mrudi an misi qveda da zeda ubani. 

rogorc zemoT iyo aRniSnuli, ganiv-plastikuri dasmisas namzadis RerZuli 

zonis daZabul-deformirebuli mdgomareobis dasadgenad unda gvesargebla defo-

rmaciebsa da Zabvebs Soris arsebuli damokidebulebebiT. kerZod, Cvens SemTxve-

vaSi mizanSewonilad CavTavleT gamogveyenebina g. genkis [27] gantolebebi, romle-

bic amyarebs damokidebulebas sasrul deformaciebsa da Sesabamis Zabvebs Soris 

da agreTve g. smirnov-aliaevis da v. rozenbergis [28 _ 32] mier damuSavebuli mTa-

var ZabvaTa da mTavar deformaciaTa sxvaobebis funqcionaluri kavSiris grafi-

kuli interpretacia. 

g. genki zogadad amyarebs damokidebulebas plastikuri deformaciis 6 kompo-

nents da ZabvaTa 6-6 komponents Soris. mTavar koordinatTa sistemaSi igi Semdeg 

saxes Rebulobs:  

 y z
xK [ ],

 
 




   1

2

3 2
 

 x z
yK [ ],

 
 




   2

2

3 2
  (3)      

 y y

zK [ ].
 

 



   3

2

3 2
 

gvaqvs oTxucnobiani sami gantoleba da moculobis mudmivobis pirobebi ,  0  
e. i. K ,  0  romelic saWiroa ganisazRvros deformaciis mocemul momentSi. meoTxe 

gantolebad gamoviyeneT g. mizesis cnobili plastikurobis piroba, romelic Cvens 

SemTxvevaSi ase gamoisaxeba: 

 x y y z z x S( ) ( ) ( ) .            2   (4) 

miviRoT tyviisaTvis S  2 kg/mm2. Zabvebis gaangariSebas vaxdendiT yoveli zo-

mis nimuSis dasmis calkeuli stadiebis mixedviT.  

magaliTisTvis aviRoT imave tyviis nimuSis ( l ,
d
0 28 ) moWimvis pirveli stadia 

( , %  0 85 ); x y z, ; , ; , .     0 0115 0 0000 0 0115  

me-(3) gantolebis Tanaxmad: x

, ,
[ , ] , ,

 


  
2 0 0000 0 0115 1

0 0115 0 0114
3 2

y ,  0 z   

, ,
[ , ] , .

 


   
2 0 0115 0 0000 1

0 0115 0 0114
3 2

 miRebuli Zabvebis sidideebi CavsvaT plastiku-

robis gantolebaSi da ganvsazRvroT : , , [ ( , , ) ] .
 

      2 2 2

2 2

1 1 1
0 0114 0 0114 0 0114 0 0114 8  

am ukanasknelidan , .  0 0099  sabolood: x

,
,

,
  

0 0114
1 15

0 0099
 kg/mm2; y ,  0 x

,
,

,
    

0 0114
1 15

0 0099

kg/mm2. 

moWimvis danarCeni stadiebisaTvis analogiuri gaangariSebis Sedegebi mocemu-

lia me-2 cxrilSi. 
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cxrili 2  

moWimvis stadiebis analogiuri gaangariSebis Sedegebi 

 

,%  mTavari deformaciebi, % mTavari Zabvebi, mpa 

1  2  3  1  2  3  

1 2 3 4 5 6 7 

0,85 1,15 0,00 -1,15 11,5 0,0 -1,5 

1,85 1,80 -0,55 -1,25 14,4 -4,6 -9,6 

3,50 2,90 -1,66 -1,24 13,4 -7,6 -5,7 

5,00 3,62 -2,45 -1,17 13,9 -9,4 -4,4 

7,86 4,88 -4,35 -0,53 12,2 -10,8 -1,4 

8,65 5,30 -5,30 0,00 11,6 -11,6 0,0 

10,74 6,00 -7,24 1,24 10,3 -12,4 2,1 

13,82 7,50 -11,32 3,72 9,2 -13,8 4,5 

20,60 13,95 -26,15 12,20 7,1 -13,4 6,2 

 

analogiurad iqna Catarebuli gaangariSebebi moWimvis sxva mniSvnelobebisT-

visac. Sedegebi mocemulia diagramis saxiT, sadac TvalsaCinoebisaTvis mogvyavs 

tyviis nimuSis l( , )
d
 0 28  RerZul zonaSi moqmedi Zabvebis moWimvaze damokidebule-

ba (nax. 13). 

 

 
 

nax. 13. moWimvisa da RerZul zonaSi moqmed Zabvebs Soris damokidebuleba 

  

aqve SevniSnavT, rom g. genkis formula swor Sedegebs iZleva monotonuri de-

formaciisas, e. i. roca deformaciis procesSi mimarTuleba ar icvleba x(  da y  

RerZebisadmi). rac Seexeba )(z  RerZul mimarTulebas, sadac deformacia icvlis 

Tavis niSans, aqac misaRebia ZabvaTa ricxviTi mniSvnelobebi niSnis Secvlis Sem-

deg (nax. 12, wyvetili xazi). es srul SesabamisobaSia rogorc Cveni eqsperimentebis 

SedegebTan, aseve im SedegebTan, rac miviReT g. smirniv-aliaevis da v. rozenbergis 

Teoriis gamoyenebisas. 

namzadis RerZuli zonis daZabul-deformirebuli mdgomareobis dasadgenad 

gamoyenebul iqna aseve Zabvebsa da deformacibs Soris damokidebulebis kanoni da 
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mTavari deformaciebisa da Zabvebis sxvaobaTa funqcionaluri kavSiris grafiku-

li interpretacia. es kavSiri emyareba damokidebulebebs (nax. 13): 

 ,























xz

xz

zy

zy

yx

yx  

 ,)(
2

1
)(

2

1
)(

2

1 222   xzzyyx  

 

 ,)(
2

1
)(

2

1
)(

2

1 222   xzzyyx  

 ),( f  

sadac   aris proporciulobis koeficienti plastikuri deformaciis dros da 

cvladi sididea.  -s mniSvneloba damokidebulia kuTr muSaobaze, romelic ixa-

rjeba mocemuli elementaruli moculobis formis Secvlaze, aseve deformaciisa 

da daZabuli mdgomareobis intensiurobis maxasiaTebelze. 

cnobilia, rom zemoT moyvanili gantolebebi SeiZleba ganisazRvros daZa-

bul-deformirebuli mdgomareobis samkuTxedebis agebis gziTac (nax. 14), cxadia, 

maTi mniSvnelobebi damokidebuli iqneba daZabul-deformirebuli mdgomareobis 

saxeze.  

samkuTxedis gverdze wertilis mdgomareoba gansazRvravs rogorc deforma-

ciul, ise daZabul mdgomareobas. roca wertili emTxveva wertils, maSin xdeba 

martivi gaWimva. wertilisken gadaadgilebiT vRebulobT gaWimvis da Zvris Sereul 

sqemas, xolo, roca wertili imyofeba monakveTis SuaSi, gvaqvs sufTa Zvra. werti-

lisken gadaadgilebiT gadavdivarT kvlav Sereul sqemaze. amjerad gvaqvs Zvra 

kumSviT, xolo wertilTan miaxloebisas – kumSva. 
  

 
 

nax. 14. daZabul-deformirebuli mdgomareobis samkuTxedi 
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magaliTisvTis aviRoT igive dasmis cxrili (tyvia 28,0d
l ) moWimvis calke-

uli stadiebisTvis da ganvsazRvroT gverdze wertilis mdebareoba 00,5 % moWi-

mvisas. am momentSi nimuSis RerZuli zonis deformaciebia: 0362,01  ; 0245,02  ; 

.0117,03    

me-14 nax-ze mocemuli gamosaxulebis Tanaxmad gaiangariSeba: 

 0607,00245,00362,021  AB mm; 

 0128,00245,00117,032  AD mm; 

 0479,00117,00362,031  DB mm. 

miviRoT masStabi AB =100 mm, maSin AD=21,09 mm-s. 

analogiuri samuSao Catarda mocemuli nimuSis sxva moWimvebzec da aRmoCnda, 

rom moWimvebis zrdasTan erTad wertili inacvlebs A-dan B-sken, rac imaze met-

yvelebs, rom dasmis procesSi nimuSis RerZuli zona imyofeba sxvadasxva daZabul-

deformirebul mdgomareobaSi. kerZod, 28,0
d

l
 nimuSisTvis igi ase gamoiyureba 

(nax. 15):  

 

 
 

nax. 15. RerZuli zonis daZabul-deformirebul mdgomareobis cvlilebebi 

 

eqsperimentuli kvlevebis safuZvelze agebuli imave nimuSis daZabuლ-defor-

mirebuli mdgomareobis jamuri samkuTxedi mocemulia me-16 nax-ze. msgavsi kvle-

vebi Catarda sxva zomis nimuSebisTvisac da Zabvebisa da deformaciebis sqemebis 

analogiuri cvlilebebi iqna dadgenili. gansxvaveba iyo mxolod gardamavali mo-

Wimvebis sidideebSi.  
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nax. 16. daZabul-deformirebuli mdgomareobis jamuri samkuTxedi 

 

Catarebuli eqsperimentuli da Teoriuli kvlevebis [33_37] safuZvelze pirve-

lad iqna dadgenili mTliani cilindruli namzadebis ganivi plastikuri dasmisas 

RerZuli zonis daZabul-deformirebuli mdgomareobis cvlilebebis kanonzomiere-

bani (nax. 17).  

 

 
 

nax. 17. cilindruli namzadebis ganivi plastikuri dasmisas RerZuli  

zonis daZabul-deformirebuli mdgomareobis cvlilebebis zogadi kanonzomierebani 
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diagramaze 1_1 da 2_2 mrudebs Soris arsebuli ubani Zvris ubania, xolo _K 

mrudi Seesabameba sufTa Zvras. sxvadasxva d
l  Tanafardobis nimuSisaTvis sufTa 

Zvra myardeba Sesabamis moWimvebze da es moWimvebi emTxveva kritikul moWimvebs da 

ganivi glinvis periods [34]. 

nimuSebis RerZuli zonis daZabul-deformirebuli mdgomareobis cvlilebe-

bis Cven mier miRebuli kanonzomierebebis WeSmaritebaze metyvelebs dasmis proce-

sSi gardamavali moWimvisas (e. i. KK   Zvris ubanSi, sadac plastikuri defor-

maciisaTvis yvelaze xelsayreli pirobebia) dasmis kuTri Zabvis Semcireba da zo-

gierTi nimuSis rRvevis xasiaTi. marTlac, diagramis KK  mrudis qvemoT, sadac 

moqmedems gamWimi Zabvebi, miviReT mowyvetiT rrveva, xolo KK   mrudis zemoT, 

sadac mkumSavi Zabvebi moqmedebs – ZvriT rRveva (nax. 17). 

aRmoCenili kanonzomierebis WeSmaritebaze miuTiTebs agreTve diagramis sxva-

dasxva ubanSi nimuSis rRvevis xasiaTi (nax. 18). 

 

 
 

nax. 18. nimuSis rRvevis saxeebi: a – K – K mrudis qvemoT 

%)4%;5,2(  d
l ; b – K – K mrudis zemoTD %)20%;0,1(  d

l  

 

amrigad, daZabul-deformirebuli mdgomareobis diagrama SeiZleba miRebul 

iqnes ganivi Wedvis, ganivi glinvis da iribi glinvis procesebis safuZvlad (sadac

).5,1d
l  magram cxadia, rom yoveli konkretuli procesi masSi Seitans garkveul 

koreqtirebas diagramis saerTo xasiaTis Seucvlelad. garda amisa, Cven mier dad-

genili damokidebuleba ara marto xsnis kritikuli moWimvebis mrudis fizikur 

arss da amyarebs kavSirs procesis parametrebTan, aramed siRruis gaCenis mec-

nierulad dasabuTebuli axsnis saSualebasac iZleva. 

ase rom, daZabul-deformirebuli mdgomareobis cvlilebebis dadgenil kanon-

zomierebas emorCileba yvela zemoT CamoTvlili teqnologiuri procesi. magali-

Tad, ganivi Wedvis procesi Cvens diagramaze iwyeba abscisaTa RerZis raRac wer-

tilidan da miemarTeba vertikalur sibrtyeSi, romelic TiTqmis uwyvetad imeo-

rebs dasmas garkveuli moWimviT. es wertili ganisazRvreba namzadis fardobiTi 

miwodebiT ),( d
l  romelic i. tarnovskis rCeviT `ar unda aRematebodes 0,6-s. ufro 

metis SemTxvevaSi matulobs rRvevis gaCenis Sansi” [37], rac diagramidanac aSkarad 

Cans. amitom namzadis diametris )(d  SemcirebasTan erTad unda Semcirdes misi 

sacemlebSi miwodebis sididec ).(l  
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Cven mier Seswavlil iqna agreTve namzadis ganRruebis procesSi (iribi glin-

vissas) misi RerZuli zonis deformacia Setacebidan glinebis sartylis mimarTu-

lebiT. am mizniT rusTavis metalurgiuli qarxnis laboratoriul ganmaRruebel 

dganze gaglinul iqna specialurad damzadebuli tyviis namzadebi 60( 0 d mm), ro-

melTa diametrul sibrtyeSi Camosxmamde moTavsebuli iyo naxvretebiani 4( d mm) 

spilenZis kilita 15,0( s mm). deformaciis keraSi damuxruWebuli namzadis gadno-

bam metad saintereso movlena gamoiwvia; kerZod is, rom namzadis RerZuli zonis 

deformacia glinebSi Setacebidan sartylis mimarTulebiT imave kanonzomierebiT 

mimdinareobda, rogorc cilindruli nimuSebis ganivi dasmis dros (nax. 19). 

 
 

nax. 19. namzadis RerZuli zonis deformacia iribi glinvisas 

 

aRniSnulma garemoebam dagvarwmuna, rom iribi glinvis safuZvels warmoad-

gendaDACven mier miRebuli daZabul-deformirebuli mdgomareobis cvlilebebis ka-

nonzomiereba. Wedvisagan gansxvavebiT, iribi glinva zogadad diagramaze miemar-

Teba ara vertikalurad an horizontallurad, aramed raRac aRmavali mrudiT, 

rac gamowveulia deformaciis keris parametrebis zrdiT Setacebidan glinebis 

sartylamde. es parametrebia: saSualo moWimva ,%),( saS  deformaciis keris sigrZe 

)(l  da, cxadia, maTi Tanafardobac ).(
saS

l  am mrudis gadakveTa KK   mrudTan, 

romlis Sesabamisi saSualo moWimvis gaorkecebuli sidide iqneba swored is kri-

tikuli moWimvis sidide, sadac unda velodoT RerZuli zonis rRvevas. am mo-

sazrebis praqtikuli Semowmebis mizniT rusTavis metalurgiuli qarxnis ganma-

Rruebel `dgan 140-ze~ samarTulis gareSe gaglinul iqna namzadi (100 mm, foladi 

45), romlis jamuri moWimva iyo 18 %, glinebis urTierTdaxra .80   
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deformaciis keris mocemuli parametrebis SemTxvevaSi advilad xdeba damo-

kidebulebis )(
saS

saS d
lf  mrudis ageba Cveni diagramis koordinatTa sistemaSi da 

misi KK   mrudTan gadakveTis wertilis Sesabamisi moWimvis gaorkecebuli mo-

Wimvis dadgena. Cveni Teoriuli mosazrebis mixedviT, unda iyos iseTi kritikuli 

moWimvis sidide, romlis drosac mosalodnelia namzadis RerZuli zonis rRveva 

(nax. 20).  

 

 
 

nax. 20. iribi glinvisas deformaciis keraSi siRruvis  

gaCenis adgilis gansazRvra 

 

deformaciis keris winaswari gaangariSebisas siRrue unda gaCeniliyo Setace-

bidan daaxloebiT 65 mm-ze, e.i. 6.7 % moWimvis dros. rogorc eqsperimentma cxadyo 

(deformaciis keris RerZuli kveTis mixedviT), siRrue gaCnda swored im ubanSi, 

sadac winaswar iyo gansazRvruli. rac Seexeba namzadis RerZuli zonis rRvevis 

mizezs, Cvenma gamokvlevebma mas utyuari amomwuravi pasuxi gasca. dadgenil iqna, 

rom namzadis RerZuli zona kritikuli moWimvis dasawyisSi sufTa Zvris piro-

bebSi imyofeba. procesis ganviTarebisas radialur gamWim ZabvebTan erTad Cndeba 

RerZuli gamWimi Zabvebi, mxebi Zabvebi mcirdeba (igi maqsimaluri iyo sufTa Zvri-

sas). maSasadame, ganRruebis procesis dasawyisSi mzaddeba pirobebi ZvriT rRve-

visaTvis, romelic SemdgomSi gadadis mowyvetiT rRvevis pirobebSi. 

procesis dasawyisSi ar arsebobs rRvevis pirobebi, arc erTi Zabva, arc mxebi 

da arc gamWimi ar aRemateba liTonis simtkicis zRvars. rRvevisaTvis saWiroa an 

gaizardos moqmedi Zabvebi, an Semcirdes liTonis simtkicis zRvari. liTonis bu-

nebaze Tanamedrove warmodgenis mixedviT, drois mokle periodSi (teqnologiuri 

procesis dasawyisSi), roca ciklTa ricxvi ganmeorda, dafiqsirda orive movlena. 

winaaRmdeg SemTxvevaSi rRveva ar moxdeboda. 
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procesis dasawyisSi Seqmnilia plastikuri deformaciis ganviTarebis piro-

bebi: 

 ,
1

max







R
S  

sadac max  aris maqsimaluri mxebi Zabva; 

S liTonis denadobis zRvari; 

R liTonis rRvevisadmi winaaRmdegoba; 

1 gamWimi Zabva. 

marTlac, utolobis marcxena wevri didia, vinaidan mxebi Zabva maqsimaluria, 

xolo gamWimi Zabva _ mxolod radialuri, marjvena wevri ki mcirea, vinaidan li-

Tonis denadobis zRvari minimaluria, rRvevisadmi winaaRmdegoba ki _ maqsimaluri. 

procesis ganviTarebisas aRniSnuli utoloba icvlis niSans, radgan gamWimi 

Zabvebi matulobs, radialurTan )( 1  erTad Cndeba RerZuli gamWimi Zabva ),( 3  

xolo plastikuri deformaciis procesSi izrdeba denadobis zRvari )( S  da sagr-

Znoblad mcirdeba liTonis rRvevisadmi winaaRmdegoba )( R  da procesis ganviTa-

rebis minimalur droSi myardeba mowyvetiT rRvevis pirobebi: .
1

max







R
S  

aRniSnuli movlena zust SesabamisobaSia g. uJikis [38] gamokvlevebTan, rom-

lebic man gamosaxa diagramis saxiT (nax. 21). 

 

 

nax. 21. liTonis Tvisebebisa (



R

S ) da daZabuli mdgomareobis ( )
1

max




  

mixedviT rRvevis xasiaTis maCvenebeli diagrama 

 

plastikurobis TeoriaSi cnobilia, rom `liTonis rRvevas, rogorc wesi, win 

uZRvis plastikuri deformacia~. am azrs iziarebda bevri mecnieri, romlebic 

ikvlevdnen namzadis RerZuli zonis rRvevis mizezebs. magram zogadi azris ga-

ziareba ar niSnavs realur mtkicebulebas, Tu igi ar iqna mecnierulad dasabuTe-



107 
 

buli konkretuli SemTxvevisaTvis. swored am dausabuTeblobis gamo wlebis gan-

mavlobaSi namzadis RerZuli zonis rRvevis mizezis axsnis sxvadasxva, zogjer 

urTierTgamomricxavi azri arsebobda. 

 

 

daskvna 

amrigad, Cven mier dadgenil iqna kritikuli moWimvisas namzadis RerZul zo-

naSi moqmedi Zabvebi da deformaciebi, ramac axsna kritikuli moWimvebis fizikuri 

arsi da namzadis rRvevis realuri mizezebis mecnierulad dasabuTebis saSualeba 

mogvca. aRmoCnda, rom iribi glinvis dasawyisSi RerZuli zona ganicdis maqsima-

lur Zvras da amis Semdeg umokles droSi gadadis rRvevis pirobebSi. 

garda amisa, Cvens mier aRmoCenili namzadis RerZuli zonis daZabul-defor-

mirebuli mdgomareobis cvlilebis zogadi kanonzomiereba ara marto amyarebs kav-

Sirs procesis parametrebTan, aramed saSualebas iZleva winaswar iqnes dadgenili 

siRruis gaCenis adgili deformaciis keraSi namzadebis ganRruebis dros, rac 

Zalze mniSvnelovania procesis optimaluri warmarTvisaTvis. 
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METALLURGY 
 
 

ANALYSIS OF THE TRANSVERSE PROCESSES OF DEFORMATION OF 
CYLINDRICAL BODIES 

J. Lomsadze, Z. Lomsadze, S. Mebonia, A. Tutberidze  

(Georgian Technical University,F. Tavadze Institute of Metallurgy and Materials Science) 

 
Resume: There are researched the causes of the destruction of the integrity of the metal in the axial 

zone in the processes of forging and cross rolling of a solid cylindrical work-pieces. The existing theory for 
the formation of the cavity are analyzed. On the basis of conducted experimental and theoretical research for 
the first time there are established general regularities of stress-strain state of the axial zone of a cylindrical 
work-pieces in the cross-plastic upsetting, which are the bases of the processes of the cross-rolling and 
forging and helical rolling.  

 
Key words: axial zone; cross-rolling; forging; helical rolling. 

 
 
 

 

МЕТАЛЛУРГИЯ 

 

 

АНАЛИЗ ПРОЦЕССОВ ПОПЕРЕЧНОГО ДЕФОРМИРОВАНИЯ 
ЦИЛИНДРИЧЕСКИХ ТЕЛ 

Ломсадзе Дж. М., Ломсадзе З. Дж., Мебония С. А., Тутберидзе А. И. 

(Грузинский Технический Университет, Институт металлургии и материаловедения им. Ф. Тавадзе) 

 
Резюме. Рассмотрены причины разрушения целостности металла в осевой зоне при процессах 

поперечной ковки и прокатки сплошных цилиндрических заготовок. Проанализированы суще-
ствующие теории образования полости. На основе проведенных экспериментальных и теоретических 
исследований впервые установлены общие закономерности изменения напряженно-деформиро-
ванного состояния осевой зоны цилиндрических заготовок при поперечной пластической осадке, 
которые представляют собой основу процессов поперечной прокатки и ковки, а также косой 
прокатки. 

 
Ключевые слова: ковка; косая прокатка; осевая зона; поперечная прокатка. 
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axali teqnologiebi 

 

 

 

Cais fermentaciis intensifikacia ozonis gamoyenebiT  

eTer sadaRaSvili, irakli xositaSvili, givi gugulaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: aRwerilia Cais fermentaciis procesi da naCvenebia, rom fermentaci-

is intensifikaciisaTvis garemomcvel haerSi Semavali Jangbadis nacvlad Sesa-

Zlebelia ozonis gamoyeneba. es uzrunvelyofs mciremwarmoebluri fermeruli Ca-

is fabrikebis pirobebSi naklebi ekonomikuri danaxarjebisa da teqnologiuri 

procesis mcire xangrZliვobis pirobebSi maRalxarisxovani produqciis warmoebis 

SesaZleblobas. warmodgenilia axali safermentacio manqana, romelSic ozonis ga-

moyenebis Sedegad grexili Cais fermentaciis procesi mimdinareobs CveulebrivTan 

SedarebiT gacilebiT ufro swrafad da xarisxianad, rasac mciremwarmoebluri 

sawarmosaTvis Zalze didi mniSvneloba aqvs. 

 

sakvanZo sityvebi: mowyobiloba; ozoni; Jangva; teqnologia; fermentacia. 

 

 

Sesavali  

dRes saqarTveloSi didi Cais fabrikebi aRar arsebobs. samagierod, qveyanaSi 

mTlianad SenarCunebulia is bunebrivi pirobebi, romlebic Cais moyvanisa da mis-

gan maRalxarisxovani produqciis warmoebis SesaZleblobas iZleva. amave dros 

axali, maRalmwarmoebluri Cais fabrikebis aSeneba dakavSirebulia did ekono-

mikur danaxarjebTan. arsebul pirobebSi gamosavali mciremwarmoebluri fermeru-

li Cais fabrikebis gamoyenebaa, romlebic SeZlebs Cais produqciis warmoebas ro-

gorc qveynis SigniT, ise sazRvargareT realizaciisaTvis. amisaTvis ki saWiroa 

maRalxarisxovani produqciis warmoeba mcire ekonomikuri danaxarjebiTa da teq-

nologiuri procesis mokle periodiT. aRniSnuli amocanis gadawyvetas sWirdeba 

Cais gadamuSavebis teqnologiur processa da gadamamuSavebel mowyobilobebSi 

garkveuli siaxleebis Setana. 

 

 

ZiriTadi nawili 

Savi Cais gadamuSavebis procesSi erT-erTi umniSvnelovanesi teqnologiuri 

operaciaa grexili foTlis fermentacia.  

fermentacia aris Cais gadamuSavebis mTeli procesis dros mimdinare ZiriTa-

di bioqimiuri gardaqmnebis erToblioba, romlebic ganapirobebs misi produqtis 

saboloo xarisxs. 
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fermentebis bioqimia sakmaod rTulia, magram martivad igi SeiZleba warmovi-

dginoT rogorc Cais polifenolebisa da fermentebis (enzimebis) narevis Jangvis 

procesi, ris Sedegadac mimdinareobs mocemuli procesis aqtivizacia. yovelive 

amisaTvis ki aucilebeli elementia Jangbadi, romelic axorcielebs fermentaciis 

process. fermentaciis procesis Sedegi Teaflavinebisa da Tearubiginebis war-

moqmnaa, romlebic Cais nayens aniWebs damaxasiaTebel mowiTalo-moyavisfro fers. 

fermentaciis procesSi foTlebis feri muqdeba (ibureba). nawilakebis zedapi-

rze gamosuli wvenis duRilisa da SeSrobis (Rnobis) Sedegad warmoiqmneba Savi 

CaisaTvis damaxasiaTebeli aromati, romelic yvavilebisa da xilis aromats waagavs.  

fermentaciis procesis Casatareblad mimarTaven garemomcveli haeris miwo-

debas grexili Cais foTlebis masaSi. fermentaciis procesis temperatura Sead-

gens 15_18 0C-s, tenianoba ki maqsimalurad maRali unda iyos (90_95 %). grexili 

Cais foTlis fermentaciis xangrZlivobad miRebulia 45 wT-dan 3_5 sT-mde. es da-

mokidebulia iseT faqtorebze, rogoricaa Cais foTlis sawyisi temperatura, Rno-

bis Semdeg narCeni tenianoba, safermentacio haeris tenianoba, foTlis mimarT misi 

moZraobis siCqare da sxv.  

aucilebelia imis gaTvaliswineba, rom fermentaciis procesi zustad im mo-

mentSi unda Sewydes, rodesac Cais aromati miaRwevs optimalur kondicias. fermen-

taciis Sewyveta xdeba Cais maRal temperaturaze Srobis gziT. 

garemomcveli haeris erT-erTi Semadgeneli nawilia ozoni. bunebrivi haeris 

SedgenilobaSi ozonis koncentracia mcirea da ar aRemateba 0,002_0,02 mg/m3-s. ozo-

nis qimiuri aqtiuroba ganpirobebulia struqturuli agebulebiT: misi erT-erTi 

(centraluri) atomi Jangbadis danarCen or atomTan dakavSirebulia kovalenturi 

bmiT, romelic advilad wydeba. ozonis daSlisas miRebul Tavisufal radikalebs 

axasiaTebs reaqciaSi Sesvlis aqtiuri unari. amis gamo ozoni gacilebiT ufro aq-

tiurad reagirebs ormagi kavSirebis mqone organul nivTierebebTan, vidre mole-

kuluri Jangbadi. 

Sesabamisad, bunebriv haerTan SedarebiT ozonis gamoyenebis pirobebSi Sesa-

Zlebelia fermentaciis procesis gacilebiT ufro maRali efeqtis miReba. aRni-

Snuli efeqti miT ufro meti iqneba, rac ufro maRalia ozonis koncentracia sa-

fermentacio aparatSi miwodebul haerSi. ozonis misaRebad ki SesaZlebelia Cve-

ulebrivi standartuli ozonatoris gamoyeneba. 

ozonis gamoyenebiT Cais safermentacio manqanis principuli sqema warmodge-

nilia naxazze. 

 
ozonis gamoyenebiT Cais safermentacio manqanis principuli sqema: 1 _ cilindruli doli; 

2 _ gorgolaWebi; 3 _ perforacia; 4 _ mkvebavi transportiori; 5 _ fermentirebuli Cais 

gamomtani transportiori; 6 _ muSa agentis mimwodi kolofebi; 7 _ mamkvrivebeli safenebi; 

8 _ haeris mimwodi mili; 9 _ eleqtruli ganmuxtvis elementebi 
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safermentacio manqanas aqvs horizontisadmi daxrilad damagrebuli cilin-

druli doli (1). igi eyrdnoba gorgolaWebs (2), romlebic uzrunvelyofs mis bru‐

nvas sakuTari RerZis garSemo. dols Sua nawilSi, cilindrul zedapirze aqvs 

perforacia (3) iseTi zomis naxvretebiT, romlebic gamoricxavs produqtis (Cais) 

nawilakebis Camocvenas. cilindris zeda mimReb nawilSi Seyvanilia mkvebavi tran-

sportiori (4), xolo qveda gamosasvleli nawilis qveS ganlagebulia fermentire-

buli Cais gamomtani transportiori (5). 

cilindris im nawilSi, sadac Cais foToli ganlagdeba cilindris brunvisas, 

moTavsebulia muSa agentis mimwodi kolofi (6). aRniSnuli kolofis boloebsa da 

cilindris gare zedapirs Soris mamkvrivebeli safenebia (7), romlebic uzrunvel-

yofs kolofisa da cilindris hermetizacias am ukanasknelis brunvisas. kolofi 

aRWurvilia haeris mimwodi miliT (8) da eleqtruli ganmuxtvis elementebiT (9). 

aRniSnuli elementebi mierTebulia denis wyarosTan, saidanac maT miewodeba 

maRali Zabvis (15000_18000 v) deni. 

mowyobiloba muSaobs Semdegi principiT: 

mkvebavi transportiori safermentaciod gamzadebul grexil Cais foTols 

awvdis cilindrul dols. am dolis brunvis Sedegad misi horizontisadmi daxris 

gamo Siga zedapirze dayrili Cais foToli iwyebs gadaadgilebas qveviT ganlage-

buli gamosasvleli nawilisaken. amasTan, foTolsa da cilindris Siga zedapirs 

Soris xaxunis Zalebis moqmedebiT cilindruli dolis brunvis gamo nawili Cais 

foTlebisa aiweva garkveul simaRleze, Semdeg ki simZimis Zalis gavleniT Camo-

cvivdeba qveviT. amis Sedegad Cais masa ganlagdeba cilindris garkveul segmentze 

da dolis brunvis mTeli periodis ganmavlobaSi xdeba misi ganuwyveteli areva, 

rodesac qveda fenebi periodulad amodis zeviT da Semdeg kvlav brundeba qveviT. 

swored Cais aRniSnuli fenis ganlagebis segmentis gaswvrivaa dayenebuli mu-

Sa agentis mimwodi kolofi. kolofSi miliT miewodeba saWiro parametrebis mqone 

(temperatura 22_24 0C, fardobiTi tenianoba 95_98 %) haeri, romelic gaivlis ele-

qtruli ganmuxtvis elementebTan. elementebSi xdeba eleqtruli ganmuxtva, ro-

mlis zemoqmedebis Sedegad haerSi arsebuli Jangbadi gardaiqmneba ozonad. ozo-

niT gamdidrebuli haeri warmoadgens im muSa agents, romelic cilindruli do-

lis perforaciis (naxvretebis) gavliT miewodeba cilindrul dolSi ganuwyvete-

li arevis pirobebSi myof Cais masas. es uzrunvelyofs Cais foTlis intensiur 

fermentacias da maRali xarisxis produqciis miRebis SesaZleblobas. fermentire-

buli Cais foToli dolis gamosasvleli qveda nawilidan Camoiyreba gamomtan 

transportiorze, romelic miawodebs mas Cais saSrob manqanas, sadac sruldeba 

morigi operacia. 

 

 

daskvna 

mbrunavi doli uzrunvelyofs Cais masis intensiur arevas gamosasvleli na-

wilisaken moZraobis procesSi, xolo muSa agentis mimwodi kolofidan miwode-

buli muSa agenti uzrunvelyofs Cais nawilakebis intensiur fermentacias. Cais 

fermentaciis procesis intensifikacias xels uwyobs muSa agentis saxiT haerisa 

da ozonis narevis gamoyeneba, radgan ozoni molekulur JangbadTan SedarebiT 
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bevrad ufro aqtiuria da intensiurad Sedis reaqciaSi CaiSi arsebul kateqinis 

molekulebTan. Sesabamisad, grexili Cais fermentaciis procesi mimdinareobs Cve-

ulebrivTan SedarebiT ufro swrafad da xarisxianad, rasac mciremwarmoebluro-

bis mqone sawarmosaTvis Zalze didi mniSvneloba aqvs. rac Seexeba TviT dolis 

zomebs, ozonatoris mwarmoeblurobas, miwodebuli haeris raodenobas da masSi 

ozonis koncentracias, maTi gaangariSeba martivad SeiZleba mcire sawarmoo far-

Tobis gamoyenebis pirobebSi momuSave konkretuli Cais gadamamuSavebeli sawarmos 

mwarmoeblurobis mixedviT. 
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NEW TECNOLOGIES 
 
 

INTENSIFICATION OF TEA FERMENTATION PROCESS USING OZONE 

E. Sadaghashvili, I. Khositashvili, G. Gugulashvili  

(Georgian Technical University) 

 
Resume: There is described the process of fermentation of tea leaf and there is shown, that ozone can 

be used instead of oxygen entering the ambient air to intensify fermentation. This ensures, in conditions of 
low-productivity farm tea processing factories with low economic costs and short technological processes, 
the achievement of high quality of finished products. There is presented the principal scheme of a new 
device for fermentation of tea, in which, using ozone, significant acceleration of the process and increase in 
the quality of the product are achieved, which is of great importance for the tea factory in the country.  

 
Key words: device; fermentation; oxidation; ozone; technology. 

 
 
 

 

НОВЫЕ ТЕХНОЛОГИИ 

 

 

ИНТЕНСИФИКАЦИЯ ПРОЦЕССА ФЕРМЕНТАЦИИ ЧАЯ С 

ИСПОЛЬЗОВАНИЕМ ОЗОНА 

Садагашвили Э. З., Хоситашвили И. К., Гугулашвили Г. Л. 

(Грузинский технический университет) 

 
Резюме. Описан процесс ферментации чайного листа и показано, что для интенсификации 

ферментации вместо входящего в окружающий воздух кислорода возможно использование озона. 
Это обеспечивает, в условиях малопроизводительных фермерских чаеперерабатывающих фабрик, 
при малых экономических затратах и непродолжительных технологических процессах, достижение 
высокого качества готовой продукции. Представлена принципиальная схема нового устройства для 
ферментации чая, в котором при использовании озона достигается значительное ускорение процесса 
и повышение качества продукта, что для фермерских чайных фабрик имеет важное значение. 

 
Ключевые слова: озон; окисление; технология; устройство; ферментация. 
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msubuqi mrewveloba 

 

 

 

bewveulis damuSavebis koncefcia da marketingi  

TinaTin maRlakeliZe, nino melqaZe, nino kirkitaZe 

(saqarTvelos teqnikuri universiteti, saerTaSoriso asociacia  

„ST- GEORG ITALI“) 

 

 

reziume: warmodgenilia informaciebi saqarTveloSi bewvis nedleulis damu-

Savebis SesaZleblobebis kvlevis dros miRebuli Sedegebisa da misi Semdgomi gan-

viTarebis gzebis Ziebis Sesaxeb. ganxilulia konkurentul sabazro pirobebSi axa-

li saqonlis damkvidrebis sakiTxi. mocemulia sacdeli marketingis strategiis 

damuSavebis ZiriTadi maCveneblebi da mosalodneli winaaRmdegobebi. 

aRwerilia saqarTveloSi arsebuli politikur-ekonomikuri problemebis fon-

ze SemoqmedebiTad moazrovne garkveul mecnierTa da studentTa jgufis mier Ca-

tarebuli kvlevebis mimdinareobis sirTule da marketinguli kvlevebis safuZvel-

ze SerCeuli biznes-ideis ganxorcielebis SesaZleblobebi. Teoriuli mosazrebe-

bisa da praqtikuli gadawyvetilebebis Sedegebi warmodgenilia damuSavebuli bew-

vis masalebisa da mravalferovani asortimentis saxiT. 

Catarebuli gamokvlevebi exeba samecniero samuSaoebis ganviTarebis mimarTu-

lebebs, biznesis wamowyebisa da Semdgomi ganviTarebis SesaZleblobebs, sakiTxiT 

dainteresebuli investorebis moZiebas da sxv. 

 

sakvanZo sityvebi: bewvi; biznesi; kvleva; marketingi; qurqi. 

 

 

Sesavali  

msoflioSi msubuqi mrewvelobis maRali tempiT ganviTareba mosaxleobis ga-

zrdili moTxovnilebebis ukeTesad dakmayofilebis saSualebas iZleva. dReisTvis 

momxmarebels sWirdeba iseTi saqoneli, romelic 10–15 wlis winaT saerTod ar ar-

sebobda. gaizarda moTxovnileba rogorc farTo moxmarebis saqonelze (komple-

qsur eleqtrodanadgarebze, avejze da sxv.), ise piradi moxmarebis sagnebze (tansa-

cmeli, fexsacmeli aqsesuarebi da a. S.).  

mosaxleobis moTxovnilebebis dakmayofileba SesaZlebelia ara marto warmo-

ebis formirebiT da sawarmoSi mzardi mecnierul-teqnikuri progresis miRwevebis 

danergviT, aramed marketingis farTo gamoyenebiT, radganac samomxmareblo moT-

xovna uSualod mecnierul-teqnikuri progresis zemoqmedebiT viTardeba da xels 

uwyobs adamianis Tavisufali drois gazrdas, saqonlisa da momsaxurebis xarisxis 

gaumjobesebas, gamoyenebuli saqonlis funqciuri mxareebis daxvewas.  

mosaxleobis moTxovnilebebisa da bazris koniunqturis Semswavleli speciali-

stebi perspeqtiulad afaseben saqonlis warmoeba-moxmarebis im mimarTulebebs, 
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romlebic axali miRwevebis gziT viTardeba. msubuqi mrewvelobis mza nawarmis 

asortimentisa da xarisxis gaumjobesebaSi arsebiTia axali nedleulis gamoyeneba.  

statistikuri monacemebis mixedviT, magaliTad, safrangeTSi produqciis  

50 %-s, romelic amJamad bazarze gamodis, 15 wlis winaT momxmarebeli arc ki ic-

nobda. aSS-Si yovel 10 weliwadSi xdeba bazarze arsebuli saqonlis asortimentis 

ganaxleba. asevea evropul qveynebSic. 

 

 

 

ZiriTadi nawili 

ra SeiZleba CaiTvalos siaxled da axal saqonlad? amis Sesaxeb erTiani aRi-

arebuli ganmarteba ar arsebobs. zogierTi axali saqonlis ZiriTad niSan-Tvise-

bad axal saxmar Rirebulebas miiCnevs, zogi ki _ warmoebis Taviseburebebs, saqon-

lis asaks (2-dan 4 wlamde), myidvelTa raodenobas, moxmarebis faqtobriv dones da 

a. S. yvela kritikuli Sefasebis miuxedavad, es mosazreba met-naklebad garkveul 

yuradRebas imsaxurebs. 

marketinguli TvalsazrisiT, axal saqonlad SeiZleba CaiTvalos origina-

luri an modificirebuli nawarmi. 

nebismieri axali an modificirebuli saqonlis komerciuli warmateba miT 

ufro sagrZnobia, rac ufro metad Seesabameba igi momxmarebelTa moTxovnas ba-

zarze gasvlis momentisaTvis. konkretulad, axal saqonlad SeiZleba CaiTvalos: 

 nawarmi, romelic pirvelad iwarmoeba mocemuli sawarmos mier;  

 nawarmi, romelic modificirebulia (Secvlilia misi saeqspluatacio paramet-

rebi, konstruqciis elementebi, zomebi, gare gaformeba), ris Sedegadac Cndeba 

axali saxelwodeba, axali marka, axali artikuli; tansacmeli, fexsacmeli, tu-

aletis sagnebi, kulturul-sayofacxovrebo daniSnulebisa da saojaxo meur-

neobis saqoneli, romelic Seqmnilia axali saxis nedleuliT da masalebiT; 

 saqoneli, damzadebuli axali teqnologiiT, axali modeliT da konstruqciiT. 

zogierTi ekonomistis azriT, zemoT CamoTvlili kriteriumebi, romlebic si-

axles afasebs warmoebis poziciidan, ganapirobebs moxmarebis kriteriumebs. 

aris SemTxveva, roca moTxovnileba „axalze~ kmayofildeba „Zveli“, adre ga-

moSvebuli samrewvelo saqonliT da, piriqiT, „axalma“ SeiZleba daakmayofilos 

„Zveli“ moTxovnileba. am SemTxvevaSi, mosaxleobisa da saqonelbrunvis CamoTv-

lil kategoriebs sxvadasxva mniSvneloba aqvs. 

erT-erTi amerikuli Jurnali axali saqonlis gamomSvebi da momxmarebeli 

dargebis mesveurebs urCevs ixelmZRvanelon Semdegi debulebebiT:  

1. nu irwmunebT imas, rasac laparakoben adamianTa gemovnebaze sxva qveyanaSi; 

2. nu CaTvliT gadawyvetilad, rom Tqven SegiZliaT „amis“ eqsportireba-warmoeba, 

„imisa“ ki _ ara. risi gasaRebac Tqven namdvilad SegiZliaT, SeiZleba aRmoC-

ndes ara saqoneli, aramed Tqvenive idea an „nou-hau“; 

3. iazrovneT globaluri masStabebiT, ramdenadac msoflio ekonomika xdeba sul 

ufro da ufro urTierTdamokidebuli;  

4. ajobeT Tqvens uaxloes konkurents xarisxiT; 

5. amoirCieT myidveli, romelic imas saWiroebs, rac Tqven gaqvT; 

6. moirgeT keTilganwyobilisa da gemovnebianis roli;  
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7. jer unda aiTvisoT Siga bazari da mere gaxvideT sazRvrebs gareT. siაxlis 

SeTavazebisas ar unda SegaSinoT konkurentebiT gadaWedilma msofliom; 

8. aCveneT myidvelebs, rom yovelTvis imyofebiT maT bazarze; aravis moswons gam-

yidveli, romelic zedmeti mogebisTvis Robe-yores edeba.  

aRniSnuli debulebebi SeiZleba qarTulma axlad aRorZinebulma dargmac ga-

moiyenos Taviaს saqmianobaSi.       

idealuri formireba da SerCeva aris axali saqonlis Seqmnis pirveli etapi, 

romelic gulisxmobs ideis mokvlevas da saukeTesos mignebas. es procesi siste-

mur xasiaTs unda atarebdes da misi mimdinareobisas unda gairkves, Tu ra mizans 

isaxavs idea da Semdeg _ am ideis ganxorcielebisaTvis Seqmnili firma (axali sa-

qonlis SeqmniT mogebis maqsimizacias, bazris dapyrobas, firmis prestiJis amaRle-

bas Tu sxvas). 

saqarTveloSi aRniSnul problemaze muSaoba daiwyo jer kidev 1990-ian wlebSi. 

es iyo ekonomikuri da politikuri krizisebis periodi. faqtobrivad daiSala yo-

fili sabWoTa kavSiri, gauqmda respublikebs Soris sawarmoo kavSirebi, gadaiketa 

sasaqonlo moZraobis gzebi, tyavisa da bewvis adgilobrivi nedleuli aRar igza-

vneboda saqarTvelos sazRvrebs gareT. zemoT CamoTvlili mizezebis gamo daixura 

sawarmoebi da Sewyda maTi damuSaveba. Cawolili aRmoCnda tyavis da bewvis nedle-

ulis bunebrivi maragebi. Seqmnili situaciidan gamosvlis mizniT daiwyo saqar-

Tvelos tyavisa da bewvis nedleulis adgilze damuSavebis SesaZleblobis kvleva. 

ideis avtorisa da Temis xelmZRvanelis, profesor T. maRlakeliZis mier SerCeul 

iqna SemoqmedebiTad moazrovne maSindel studentTa jgufi (n. melqaZe, n. kirkitaZe,  

n. WeliZe, n. axvlediani, l. modebaZe, l. yanCaveli da sxv.), romlebmac sakiTxis da‐

sazusteblad Caatares garkveuli moTelviTi samuSaoebi. kerZod, Seiswavles: 

 saqarTveloSi arsebuli bewvis nedleulis maragebi;  

 saqarTveloSi gavrcelebuli Zvirfasbewvian cxovelTa saxeebi; 

 bewvian cxovelTa gavrcelebis teritoriuli zonebi da sixSire; 

 bewvis dammuSavebel specialistTa kvalifikaciis xarisxi da maTi codnis 

donis Sesabamisoba Teoriulad arsebul bewvis damuSavebis teqnologiebTan;  

 bewvis asortimenti (qurqebi, qudebi, sayeloebi da a. S.) damzadebis Tvalsa-

zrisiT; 

 arsebuli literatura bewveulis gadamuSavebisa da misgan mravalferovani 

asortimentis damzadebis Sesaxeb; 

 calkeuli bewvis tyavnedleulis (melia, kurdReli, wavi, waula, nutria da 

sxva.) damuSavebis standartebi da teqnologiuri normativebi.  

zemoaRniSnulis Seswavlis Sedegad gamovlinda, rom:  

 1 990-ian wlebSi saqarTveloSi funqcionirebda 12-mde mekurdRleobis meurne-

oba, romlebic kumisis Semgrovebel punqts awvdida 500 000-mde kurdRlis tyav-

nedleuls; 

 bakurianSi funqcionirebadi melaTsaSenis simZlavre wliurad iZleoda 7000 

cal uZvirfases tyavnedleuls (ZiriTadad Sav-vercxlisferi, yviTeli da Te-

Tri meliis saxiT); 

 monadireTa kavSirisa da kerZo mewarmeTa mier grovdeboda 30 000 calamde tya-

vnedleuli (wavi, waula, nutria, mgeli, da a.S.), kerZo mewarmeebis ojaxur meu-

rneobebSi ki _ 35 000-mde nutria; 
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saqarTveloSi bewveulis gadamuSaveba da asortimentis damzadeba xdeboda 

mxolod kustarulad, radganac ar arsebobda arc gadamamuSavebeli da arc Sesa-

bamisi manqana-danadgarebiT aRWurvili samkervalo saamqroebi;  

mewarmeTa codna ar scildeboda kustarul saqmianobas da ar emyareboda am 

dargSi arsebul siaxleebs da Teoriul safuZvlebs; 

umaRles da profesiul saswavleblebSi ar mimdinareobda bewvisa da tyavned-

leulis damuSavebisa da kervis Teoriuli da praqtikuli swavleba.  

aRniSnuli suraTis Secvlis mizniT damuSavebul iqna Teoriuli safuZvlebi 

sacdeli marketingis Sesaxeb, romlis mizani iyo: 

 momxmarebelTa qcevis, Sexedulebebisa da STabeWdilebebis Segroveba;  

 saqonlis saeqspluatacio Tvisebebis dakonkreteba; 

 fasebis dinamikasa da realizaciis moculobaze moqmedi faqtorebis gamo-

vlena. 

zemoaRniSnulidan gamomdinare, samomavlod (firmis formirebis Semdeg), sac-

deli marketingis Sedegebis mixedviT unda Seqmniliyo sacdeli produqciis ro-

gorc warmoebis gafarToebis, ise bazarze realizaciis SesaZlebloba; paralelur 

reJimSi unda ganxorcielebuliyo produqciis modificireba an, warumateblobis 

SemTxvevaSi, warmoebidan moxsna. 

idea gamarTlebuli aRmoCnda im TvalsazrisiT, rom bewvis pirveladi nimu-

Sebi, romlebic nawilobriv kustarul, sacdel laboratoriul garemoSi gadamu-

Savda, marTalia, cota uxeSi da naklebad elastikuri iyo, magram misgan Taname-

drove sakerav manqanebze Seikera martivad aWrili da pirapiruli nakerebiT damu-

Savebuli Sav-vercxlisferi meliis tyavis qurqi da kurdRlis tyavis qurqi, ro-

melic aseve martivad iyo akinZuli oTxkuTxedi da grZivzolebiani naWrebisagan. 

amdenad, SerCeuli idea saqmis dasawyisSive iZleoda zogad warmodgenas im 

saqonelze, romelic nebismer momxmarebels ainteresebda konkretuli samomxma-

reblo RirebulebebiT. ideis miznisa da gansaxorcielebeli amocanebis gadawyveta 

ruseT-saqarTvelos Soris mimdinare gaurkveveli omis pirobebSi rTuli iyo, mag-

ram igi mainc daZleul iqna gonivruli midgomebiT da keTilmosurne kolegebis 

daxmarebiT. upirvelesad, „mecnier muSakTa, Semoqmed studentTa da inJinerTa 

asociaciis“ mier konkretuli nawarmis Seqmnis mizniT eqsperimentisaTvis SeZenil 

iqna masalebis optimaluri varianti: 1 500 cali bakurianuli melia da 30 000 ca-

li kurdRlis tyavnedleuli.  

asociaciis bazaze Seiqmna saswavlo-sawarmoo centri ,,elegia~, romelic Sem-

dgom quTaisis teqnikuri universitetis msubuqi mrewvelobis fakultetis stu-

dentTa saswavlo-sawarmoo bazad gadakeTda, sadac studentebi gadiodnen profe-

siul daostatebas da amuSavebdnen samecniero-kvleviT diplomebs. aRniSnul baza-

ze Sesrulebul iqna 40-mde samecniero-kvleviTi sakurso da sadiplomo samuSao. 

faqtobrivad, swavlebam 1990-ian wlebSi miiRo is forma, romelic amJamad mimdina-

reobs umaRles saswavleblebSi profesiuli swavlebis saxiT.  

mkvlevar-studentTa jgufis mizani iyo axali codnis SeZena da daostateba 

saqarTvelos bewvis nedleulis (kurdReli, melia, da sxv.) damuSavebasa da miRe-

buli masalisagan Tanamedrove teqnologiebiT asortimentis damzadebaSi. kvalifi-

cirebul student-diplomantTa mier damzadda bewvis mravalferovani asortimen-

ti, romelic gamoifina quTaisis „xarisxis saxlis~ saerTaSoriso gamofenaze, sa-

dac nimuSebi SeZenil iqna sxvadasxva qveynis warmomadgenelTa mier. aseve 500-ze 

meti qurqi (qalis, bavSvis, mozardis) da bewvis sxvadasxva asortimenti (sayelo, 
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mosasxami, qudebi da sxv.) gaiyida, rogorc adgilobriv bazarze, ise ucxoeTSi 

(aSS., italia, germania, Sveicaria, TurqeTi da sxv.). 

cnobilia, rom axali ideis mowinaaRmdege mikrosferoSi xSirad Cndeba sxvada-

sxva winaaRmdegobrivi interesi (demokratiuli, ekonomikuri, bunebrivi, mecnierul-

teqnikuri, politikuri, kulturuli) da kerZo, anu pirad-konkurentuli faqtorebi: 

demokratiul faqtorSi igulisxmeba Sobadobis Semcireba, mosaleobis dabe-

reba, migracia, ganaTlebis done da adamianis sazomi parametrebis cvlilebebi; 

ekonomikurSi – saqmisadmi damokidebulebis unaris simcire, umuSevrobis ma-

Rali xarisxi, mosaxleobis mokrZalebuli damokidebuleba bewvis nawarmis SeZenaze;  

bunebrivSi _ nedleulis deficiti, energiis dazogva, garemos danagvianeba, 

bunebrivi resursebis aTvisebisa da gamoyenebis procesebis arcodna;  

samecniero-teqnikurSi _ samecniero-teqnikuri procesebis evoluciuri da 

drouli yuradReba mis gamoyenebaze, mkacri saxelmwifo kontroli warmoebul 

produqciaze; 

politikurSi _ qveyanaSi arsebuli politikuri mdgomareoba, sxva qveynebTan 

urTierTkavSiris maRali xarisxi, mimosvlisa da kontaqtis SesaZleblobebi da a. S. 

kulturulSi _ ideis swrafi ganviTareba, ganviTareul qveynebTan TanamSrom-

lobis maRali xarisxi; 

kerZo, anu pirad-konkurentulSi _ axali ideis swrafi ganviTareba, radgan 

axali idea zogjer imdenad momxibvlelia sazogadoebisaTvis, rom cdiloben mis 

mitacebas, sakuTar daqvemdebarebaSi moqcevas, kriminaluri samyaros gaaqtiure-

buli wreebis mier cru informaciis gavrcelebas (saxelmwifo struqturebis ma-

kontrolebeli organoebis CarTulobiT), xelSemSleli faqtorebis gazrdas biz-

nesis normaluri warmoebis sawinaaRmdegod da a. S.  

xarisxis TvalsazrisiT, koniunqturaSi Sedis bazris TviTdakmayofilebis 

xangrZlivi tendenciebi, rac ukavSirdeba adgilobriv warmoebas, axali gzebis Zi-

ebasa da ganviTarebuli qveynebisaken swrafvas.  

yvela dasaxelebuli faqtoris zegavlena calke kvlevis sagania da TiToeu-

li maTgani gavlenas axdens SerCeuli ideis ganviTarebasa da dasaxuli amocane-

bis Sesrulebaze. saqarTvelos bewveulze Catarebuli eqsperimentic ver ascda da-

saxelebul winaaRmdegobebs.   

miuxedavad aRniSnulisa, ZiriTadi amocanebi, Cven mier SerCeuli ideis mixe-

dviT Segveswavla saqarTveloSi bewvis nakeTobebis damzadebis SesaZleblobebi, 

da cda, mogveZebna gzebi misi ganviTarebisaTvis, ZiriTadad daZleul iqna. 

aRsaniSnavia, rom gasuli saukunis 90-ian wlebSi saqarTvelos bazarze defi-

citad iTvleboda bewvis nakeTobebi, radgan Cvens qveyanaSi arsebuli nedleuli 

igzavneboda sazRvargareT (astraxanSi) gadasamuSaveblad, xolo importiT Semo-

tanili nakeTobebi (meliis, wavisa da waulas bewvi, yarakulis qurqebi da sxv.) xe-

lmisawvdomi ar iyo mosaxleobis farTo fenebisaTvis bazarze maTi deficitis ga-

mo. amdenad, ideac da marketingis strategiac sworad iyo mignebuli; amasTan, da-

mamTavrebel etapze Catarda kidec ekonomikuri analizi gadawyvetilebis saboloo 

SefasebisaTvis, romelic aseve dadebiTi aRmoCda. 

ideis realobad qcevis mizniT daiwyo bewvis, tyavisa da misgan warmoebuli 

produqciis (qurqebis) damzadebis etapi _ Camoyalibda bewvis gadamuSavebis (sa-

qarTvelos teqnikuri universiteti) da kervis (quTaisis teqnikuri universiteti) 

kvleviTi laboratoria, romelic aRiWurva saWiro mowyobilobebiT. saqarTvelos 

ganaTlebis saministros gadawyvetilebiT, quTaisis teqnikur universitetSi gai-

xsna axali specialobebi: msubuqi mrewvelobis dargebis ekonomika, tyavisa da bew-
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vis gadamuSavebisa da kervis teqnologia da bewvis nakeTobebis damamzadebeli 

mcire eqsperimentuli saamqro. am sakiTxiT dainteresebuli axalgazrdebi da kva-

lificirebuli kadrebi Seudgnen bewvis tyavnedleulis damuSavebas da mza nawar-

mis Seqmnas. Tanamedrove dizainis gamoyenebiT SemuSavebul iqna eqsperimentuli 

modelebi; qurqis mravalferovani modelebis konstruqciebi da axali modelebi 

gamoicada sabazro pirobebSi. monitoringi Catarda regionebis mixedviT: aRmosav-

leT saqarTveloSi _ TbilisSi, dasavleT saqarTveloSi _ quTaissa da mis raio-

nebSi; Seswavlil iqna momxmarebelTa Sexedulebebi, STabeWdilebebi, qcevebi, da-

konkretda saqonlis saeqspluatacio Tvisebebi, ganisazRvra kadrebis dinamika.  

momxmareblis moTxovnis Sesabamisad SerCeuli idea Seivso axali mimarTule-

bebiT. axlad Camoyalibebulma mcire saamqrom axali produqciis SeqmnasTan erTad 

muSaoba daiwyo tyavisa da qurqis nawarmis rekonstruqciazec, radgan saqarTve-

loSi gansakuTrebiT didi moTxovna iyo yarakulisagan damzadebul qurqebze. gaC-

nda mosazreba mcire sawarmoebis gafarToebis Sesaxeb. 

1-l nax-ze warmodgenilia kustarul pirobebSi kurdRlisa da meliis tyavebis 

damuSavebis meTodi, romelic iTvaliswinebs tyavis dalbobas, recxvas, xsnaridan 

 

a b 

  

 
g d 

      

nax. 1. kustarul pirobebSi bewvis damuSavebis procesi: a _ dalboba; 

b _ recxva; g _ xsnaridan amoReba; d _ glemurZis gacla 
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amoRebas da glemurZis gaclas; me-2 da me-3 nax-ebze _ dagrZelebis teqnologiuri me-

TodiT damzadebuli Sav-vercxlisferi meliis klasikuri bewvis qurqebi, xolo me-4 

nax-ze _ dagrZeleba-gadawyobis meTodiT damuSavebuli Sav-TeTri meliis qurqi (av-

torebi: n. melqaZe, n. kirkitaZe, l. yanCaveli). Sav-vercxlisfer meliis qurqSi ga-

moyenebulia 24 cali meliis bewvis mxolod zurgis nawili. kalTisa da TaTebis are 

iRliebTan erTad amoWrilia. TiToeuli tyavi maTematikuri gaTvlebiT daWrilia na-

wilebad, romlebic gadawyobis meTodiT da pirapiruli nakeriT dakavSirebulia 

imave principiT danawevrebul naturalur tyavTan, ris Sedegadac TiToeuli meliis 

sigrZe gazrdilia TiTqmis 2-jer da metad. teqnologiuri damuSavebis aseTi meTodi 

qurqis zedapirze qmnis elegantur, „kibisebr“ suraTovnebas da nawarms aniWebs 

klasikuri nakeTobis saxes (qurqTan erTad warmodgenilia ukve damuSavebuli sxvada-

sxva feris kurdRlis bewvis tyavnedleulis nimuSebi). 

 

nax. 2. meliis bewvis qurqis  

klasikuri modeli 

nax. 3. meliis bewvis qurqis  

zurgis mxare 

 

Sav-vercxlisferi da TeTri meliis tyavisagan dagrZeleba-gadawyobis meTo-

diT damzadebul qurqSi (nax. 4) mkveTrad Cans Sav-vercxlisfersa da TeTri meli-

is zolebs Soris gardamavali xazebi, rac models xdis efeqturs, Tanamedroves, 

eqskluziurs. 
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Catarebulma kvleviTma samuSaoebma safakulteto da saerTaSoriso studen-

tur samecniero konferenciebze mravaljer daimsaxura pirveli adgili da dajil-

dovda Sesabamisi sigelebiT. 

studenturi naSromebi bewvis qurqebis, qudebis, sayeloebisa da sxva mraval-

ferovani asortimentis saxiT gamofenil iqna saerTaSoriso gamofena-gayidvaze. 

 

 
    

nax. 4. Sav-TeTri meliisagan dagrZeleba-gadawyobis meTodiT Seqmnili qurqiQ 
  
didi mowoneba daimsaxura bakurianis Sav-vercxlisferi da nacrisferi meli-

is bewveulma (nax. 5. dizainer-teqnologebi n. kirkitaZe, n. melqaZe, l. yanCaveli) 

da Sav-vercxlisferi da yviTeli meliisagan damzadebulma qudma da sayelom (nax. 

6. dizainer-teqnologi T. abulaZe). 

 

 
nax. 5. bakurianis meliis sayeloebis 

asortimenti 

nax. 6. vercxlisferi da yviTeli meliis 

bewvisagan damzadebuli sayelo da qudi 

 



123 
 

me-7 nax-ze warmodgenilia dizainerebis i. tyeSelaSvilisa da s. mesxoraZis 

mier kurdRlis tyavnedleulisagan damuSavebuli da Sekerili naxevarqurqi.  

 

a b 

 

nax. 7. kurdRlis bewvis naxevarqurqi: a _ wina mxare; b _ zurgis mxare 

 

 

daskvna 

amrigad, Sesrulebuli samuSaoebi Seicavs samecniero kvlevebis axal mimar-

Tulebebs, profesiuli swavlebis elementebs, biznesis wamowyebisa da Semdgomi 

ganviTarebis SesaZleblobebs, sakiTxiT dainteresebuli investorebis moZiebasa da 

maTTan TanamSromlobas, raTa momxmarebelTa Sexedulebebisa da moTxovnebis Sesa-

bamisad saqarTveloSi kvlav gagrZeldes muSaoba tyavisa da bewveulis mcire sawa-

rmoTa gafarToebaze. 

 

 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

 

1. Зурабян К. Я., Краснов Б. Я., Бернштейн М. М. Материаловедение изделий из кожи. М., 1998. 

2. T. a. maRlakeliZe. tyavis nakeTobaTa masalaTmcodneoba. naw. 1, 2, 3. quTaisi, 2009. 

3. Зыбин Ю. П., Авилов Ю. М., Чернов Н. В. и др. Материаловедение изделий из кожи. М., 1978. 

4. tyavis warmoeba. terminebi da gansazRvrebebi. standarti 312 315. 

5. www.wantex.lpb.ru 

6. www.technoavia.ru 

7. Переработка зайцевых шкур. cnt.search.muway.com  

8. milanis kervis xelovneba da parizis uSreti fantazia www.tabula.ge/ge/ 

9. Выделка шкуры лисы. https://yobtube.com/ 

10. dabrunebuli moda. www.nationalgeographic.ge 



124 
 

LIGHT INDUSTRY 
 
 

CONCEPTION AND MARKETING ABOUT FURS 

T. Maglakelidze, N. Melkadze, N. Kirkitadze  

(Georgian Technical University, International Association ,,ST-GEORGITALI”) 
 

Resume: There is provided information about the results received during the research of local 
processing opportunities of raw materials of fur in Georgia and further ways of its development. In addition, 
there arediscussed the main indicators for processing test marketing strategy about new product in market 
conditions. 

Based on the political-economic problems risen in Georgia, there are described the difficulty of the 
process of studies carried out by creative scientists and group of students and finding the ways for the 
implementation of the idea selected on the basis of marketing research. The results of theoretical con-
siderations and practical decisions are presented in the form of processed fur materials and diverse range of 
assortments.  

The performed works include the development of the directions of scientific work, opportunities for 
starting business and furhter development opportunities in terms of seeking interested investors and 
development of friendly co-operation.  

 

Key words: business; fur; fur-coat; investigation; marketing. 
 
 
 

 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

КОНЦЕПЦИЯ И МАРКЕТИНГ ОБРАБОТКИ МЕХОВЫХ ИЗДЕЛИЙ 

Маглакелидзе Т. А., Мелкадзе Н. Г., Киркитадзе Н. С. 

(Грузинский технический университет, Международная ассоциация ,,ST-GEORGITALI”) 

 

Резюме. Предоставлена информация о поиске путей получения результатов во время иссле-
дования возможностей обработки мехового сырья в Грузии и их последующего развития. В кон-
кретных рыночных условиях приведены основные показатели обработки испытуемой маркетинговой 
стратегии об усвоении нового товара. 

Описаны сложности хода проведенных исследований творчески мыслящих ученых и группы 
студентов на фоне политико-экономических проблем имеющихся в Грузии и пути возможности 
осуществления бизнес-идей, выбранных на основании маркетинговых исследований. Результаты 
теоретических соображений и практических решений представлены в виде материалов обработа-
нного меха и разнообразного ассортимента.  

Выполненные исследования содержат направления развития научных работ, возможностей 
начала бизнеса и его последующего развития, поиском заинтересованных этим вопросом инвесторов 
и благонамеренных сотрудников. 

 

Ключевые слова: бизнес; исследование; мех; маркетин; шуба. 
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msubuqi mrewveloba 

 

 

 

webos nakeris simtkicesa da xangamZleobas Soris damokidebuleba  

mimoza qarqaSaZe 

(ak. wereTlis saxelmwifo universiteti) 

 

 

reziume: ganxilulia msubuq mrewvelobaSi fexsacmlis warmoebaSi gamoyene-

buli webos nakeris simtkicesa da xangamZleobas Soris damokidebuleba. webos na-

keris meqanikuri simtkicis Sesafaseblad gamoiyeneba ori maxasiaTebeli: gamxleCi 

datvirTva da xangamZleoba. mocemulia am or sidides Soris raodenobrivi kavSi-

ris tolobebi, romlebic SeiZleba gamoyenebul iqnes erTi maxasiaTeblis meoreSi 

gadasaangariSeblad. aseTi gadaangariSebebi saWiroa praqtikuli amocanis gadaw-

yvetisas, roca laboratoriuli meTodiT gansazRvruli Sewebebis simtkicis mixed-

viT xdeba fexsacmlis tarebisas lanCis miwebebis sagarantio vadis dadgena. 

 

sakvanZo sityvebi: gamxleCi datvirTva; sagarantio vada; simtkice; Sewebeba; 

webo; xangamZleoba. 

 

 

Sesavali  

heterogenuli sistemebis (magaliTad, webos nakeri) simtkicisa da xangamZle-

obis sakiTxebi myari sxeulebis simtkicis erT-erTi mTavari maxasiaTeblebia. po-

limerebis simtkicis, deformaciisa da rRvevis Teoriis debulebebis gaTvaliswi-

nebiT SesaZlebelia webos nakerebSi sxvadasxva faqtoris zemoqmedebis Sedegad 

TvisebaTa cvlilebebis gansazRvra. 

webos nakeris meqanikuri simtkicis Sesafaseblad SeiZleba gamoyenebul iqnes 

gamxleCi datvirTva an xangamZleoba. pirveli maTgani warmoadgens datvirTvas na-

keris rRvevis momentSi, xolo meore _ dros datvirTvis dawyebidan rRvevis mo-

mentamde. 

simtkicis kinetikuri koncefciis Tanaxmad [1] xangamZleoba warmoadgens myari 

sxeulebis ZiriTad maxasiaTebels da, Sesabamisad, webos nakerisTvisac, magram 

gamxleCi datvirTva jerjerobiT simtkicis ufro gavrcelebul maxasiaTeblad iT-

vleba misi swrafi gansazRvris gamo. xangamZleobis gansazRvra xdeba statikuri 

datvirTvisas, rac xSirad did dros moiTxovs.  

webos nakeris simtkicis ama Tu im maxasiaTebelze sxvadasxva faqtoris gav-

lenis kvlevas mieZRvna uamravi naSromi [2_5]. am sferoSi kvlevis Semdgomi etapia 

webos nakeris Sefasebis kompleqsuri meTodikis Seqmna. amisaTvis saWiroa mTeli rigi 

sakiTxebis gadawyveta, kerZod, webos nakeris simtkicesa da xangamZleobas Soris ur-

TierTkavSiris damyareba da am kavSirebs Soris raodenobrivi Sefasebis dadgena. am 

sakiTxis gadawyveta warmoadgens swored mocemuli samuSaos ZiriTad mizans. 



126 
 

ZiriTadi nawili 

cnobilia, rom webos nakeris xangamZleobis temperaturaze da statikur dat-

virTvaze damokidebuleba gamoisaxeba s. Jurkovis tolobiT [2]: 

 
RT

Pu
pe





 0

0   (1) 

an g. martenevis mier elastomerebis xangamZleobis aRwerisaTvis SemoTavazebuli 

tolobiT:     

 Bp
T

u
pAe  , (2) 

sadac T  temperaturaa, °C; P _ datvriTva, kn;  0 , 0u ,  , u , b  _ koeficientebi, 

romelTagan zogierTi SeiZleba damokidebuli iyos T  da P  cvladebze. 

dadgenilia, rom cvladi datvirTvis reJimSi gamocdisas, rodesac icvleba 

wtp  ( t droa) wrfivi kanoniT, moqmedebs rRvevis dajamebis principi, romelic 

ganisazRvreba beilis kriteriumiT: 

 1
)(,[

0


tp

tPT

dt


. (3) 

aq 0t  aris rRvevamde dro, wT. 

rRvevis dajamebis principis meSveobiT SeiZleba gadaiWras e. w. Sebrunebuli 

amocana, romelic dagvexmareba wtp   reJimSi xangamZleobis monacemebiT (1) an (2) 

tolobis parametrebis gansazRvraSi. Sebrunebuli amocanis amoxsnis meTodika da-

wvrilebiT mocemulia litveli mecnieris, profesor v. raiackasis naSromSi [2].       

simtkicesa da xangrZlivobas Soris kavSiris Teoriuli kvlevis safuZvlad 

aRebul iqna (1), (3) an (2), (3) tolobebi. (3) toloba wtp   cvladi datvirTvisa da 

(1) tolobis gaTvaliswinebiT Rebulobs Semdeg saxes: 

   1
exp0 0

0




tp

RT

wtu
dt




  (4) 

an 

 
RT

u

wtT

dt
tp 







 0
0

0

exp
)1)((exp

.  (5) 

1
0

0 exp 


 


RT

u
 sidide (1) tolobis Tanaxmad warmoadgens xangamZleobis maCve-

nebels statikur pirobebSi, roca datvirTva 1p . 

(5) tolobis gaintegralebiT da imis gaTvaliswinebiT, rom Ppwtp   (sadac, 

Pp  rRvevis momentSi kuTri datvirTvaa), gveqneba: 

  1)(exp()(exp
)(1  TPpT
PpT

tp 


 .  (6) 

im SemTxvevaSi, roca xangamZleoba aRwerilia (2) tolobiT, analogiuri gziT 

vRebulobT:  

 
1

6

1 


b

Pp .  (7) 
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aq 1 -s aqvs igive mniSvneloba, rac zemoT, magram gansazRvrulia (2) tolo-

bidan. 

ramdenadac webos nakeris xangamZleobaze gamocda wtp   reJimSi (principSi 

mudmivi siCqariT dacurebaze gamocdis analogiur pirobebSi) xorcieldeba, amitom 

1  SeiZleba gaangariSebul iqnes (6) an (7) tolobiT maSin, roca tp  da Pp  Seicvleba 

im mniSvnelobebiT, romlebic aRebuli iqneba dinamometrze maTi gamocdis dros (ix. 

nax-ze diagrama ,,datvirTva-dro~) deformaciis RerZis drois RerZiT Secvlisas (Pp  

maqsimaluri datvirTvaa, tp  _ dro, romlis ganmavlobaSic is miiRweva).  

 

 
dacurebaze gamocdisas ,,datvirTva-dro” diagramis sqema 

 

aRniSnulis dasamtkiceblad Catarebul iqna eqsperimenti dacurebisas webos 

nakeris simtkicisa da wtp   reJimSi misi xangamZleobis gansazRvris mizniT. kvle-

visas gamoyenebul iqna orfeniani kirza da rezina ,,koJvaloni~, romelTa Sewebe-

bac xdeboda tipuri meTodikis Sesabamisad poliureTanis weboTi. dacurebaze Se-

webebis simtkice ganisazRvreboda sxvadasxva fiqsirebul temperaturasa (30_70 ºC) 

da gaWimvis siCqareze (50_200 mm/wT), xangamZleoba wtp   reJimSi 40_90 ºC tempera-

turis intervalSi, xolo datvirTvis intensiuroba 33 10282104,1   10/m2·wm 

(0,08_16,9 kg/sm2·wT) zRvrebSi. 

miRebuლi Sedegebis mixedviT, Sebrunebuli amocanis amoxsnisas miRebul iqna 

xangamZleobis toloba: 

  58,41310  p  
RT

axp
82,26

 .  (8) 

cxrilSi mocemulia (7) da (8) tolobebiT gamoTvlili 1  mniSvnelobebi.      
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(7) da (8) tolobebiT gaangariSebuli 1 -s mniSvnelobebi 

 

T 0C V, mm/wm tp, wm Pp,105 n/m2 
(7)  tolo-

biT, 1  wm. saS.1 , wm 
(8) tolo-

biT, 1  wm. 
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6,80 

7,59 

8,09 

8,47 

1,74 • 104 

1,34 • 104 

1,29 • 104 

1,27 • 104 

1,41• 104 

 

1,27• 104 

 

 

rogorc cxrilidan Cans, dacurebisas webos nakeris simtkiceze gamocdis 

dros miRebuli SedegebiT gamoTvlili 1  mniSvnelobis Tanxvedra (8) tolobidan 

gamoTvlili 1  mniSvnelobasTan damakmayofilebelia   

  mniSvneloba 1P  nebismieri datvirTvisas SeiZleba gaangariSebul iqnes 

(9) Tanafardobidan:                     

 Bp 1 .   (9) 

 

 

daskvna 

amrigad, (6) da (7) tolobebi raodenobrivad asaxavs kavSirs webos nakeris 

simtkicis or maxasiaTebels Soris. es maxasiaTeblebia gamxleCi datvirTva da xan-

gamZleoba. aRniSnuli tolobebi SeiZleba gamoyenebul iqnes erTi maxasiaTeblis 

meoreSi gadasaangariSeblad. aseTi gadaangariSebebi saWiroa laboratoriuli me-

TodiT gansazRvruli Sewebebis simtkicis mixedviT fexsacmlis tarebisas lanCis 

miwebebis sagarantio vadis dasadgenad. 
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LIGHT INDUSTRY 
 
 

DEPENDENCE  BETWEEN DURABILITY AND LOAD AT THE MOMENT OF 
DESTRUCTION OF THE GLUE JOINT 

M. Karkashadze  

(A. Tsereteli State University) 
 

Resume: To evaluate the mechanical strength of adhesive joints, two characteristics can be used: a tensile 
load or a durability. According to the kinetic concept of strength, durability is the main characteristic of the 
strength of solids, and, consequently, of glue joints. However, tensile load is more common characteristic of 
strength, both because of the established tradition and the speed with which it is determined using a tensile 
machine. Therefore, establishing of the relationship between the strength and durability of adhesive joints is an 
urgent issue. There is  given the equation, that quantitatively reflects the relationship between two characteristics 

of the strength of adhesive compoundsthe load at the time of failure and the durability. 
These equations can be used as a basis for the recalculation of one characteristic into another. Such 

recalculations are needed to solve the practical problem of the relationship between the warranty period for 
the wearing of shoes and the strength of peeling, which must have adhesive fastening of the sole.  

 

Key words: breaking load; durability; glue; gluing; firmness; warranty period. 
 
 

 

 

ЛЕГКАЯ ПРОМЫШЛЕННОСТ 
 

 

ЗАВИСИМОСТЬ МЕЖДУ ДОЛГОВЕЧНОСТЬЮ И НАГРУЗКОЙ В МОМЕНТ   
РАЗРУШЕНИЯ КЛЕЕВЫХ СОЕДИНЕНИЙ 

Каркашадзе М. И. 

(Государственный университет А. Церетели) 

 

Резюме. Для оценки механической прочности клеевых соединений могут применяться две 
характеристики: разрывная нагрузка или долговечность. Согласно кинетической концепции про-
чности, долговечность является основной характеристикой прочности твёрдых тел, а, следовательно, 
и клеевых соединений. Однако разрывная нагрузка является более распространённой характе-
ристикой прочности, как в силу сложившихся традиций, так и быстроты её определения с помощью 
разрывной машины. Поэтому установление взаимосвязи между прочностью и долговечностью кле-
евых соединений является актуальным вопросом. В работе приведены уравнения, которые коли-

чественно отражают связь между двумя характеристиками прочности клеевых соединенийнагрузкой 
в момент разрушения и долговечностью.  

Эти уравнения могут быть положены в основу пересчёта одной характеристики в другую. 
Такие пересчёты нужны для решения практической задачи о связи между гарантийным сроком носки 
обуви и прочностью на отслаивание, которой должно обладать клеевое крепление подошвы. 

 

Ключевые слова: гарантийный срок; долговечность; клей; прочность; разрывная нагрузка; 
склеивание. 
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xsovna 

Tengela lorTqifaniZe 

gardaicvala saqarTvelos kulturis damsaxurebuli mu-

Saki; Rirsebis ordenosani, veterani Jurnalisti, oTxi aTeuli 

wlis ganmavlobaSi Jurnali “mecniereba da teqnikis” (axlan-

deli “mecniereba da teqnologiebis”) yofili pasuxismgebeli 

mdivani da saredaqcio kolegiis wevri  

Tengela giorgis asuli lorTqifaniZe. 

qalbatoni Tengela daibada 1923 wels sof. baxvSi (ozu-

rgeTis raioni). 1941 wels daamTavra didi jixaiSis saSualo 

skola, 1943 wels _ didi jixaiSis sasoflo-sameurneo teqni-

kumi, xolo 1950 wels – Tbilisis saxelmwifo universitetis filologiis fakul-

teti. 1960_1990 wlebSi muSaobda Jurnali `mecniereba da teqnikis~ redaqciaSi pa-

suxismgebeli mdivnis Tanamdebobaze. igi aqtiurad iyo Cabmuli sazogadoebriv saq-

mianobaSi, risTvisac miRebuli aqvs mravali jildo. 

Rrma profesionalizmi, saqmisadmi erTguleba, uangaroba, zneobrivi sispetake, 

didi gulisxmiereba da principuloba iyo is Tanmdevi Tvisebebi, romlebmac yvela-

saTvis misabaZi gaxada igi. 

Rirseulad ganvlo qalbatonma Tengelam Tavisi cxovrebis gza. misi xsovna 

didxans darCeba ojaxis, axloblebis, nacnobebisa da yofili TanamSromlebis 

gulebSi. 

 

 

eTer iosebiZe 

moulodnelad gardaicvala saqarTvelos mecnierebaTa 

erovnuli akademiis, saqarTvelos teqnikuri universitetis, sa-

qarTvelos sainJinro akademiis, saqarTvelos soflis meurne-

obis mecnierebaTa akademiis, mecnierebis istoriis saqarTve-

los sazogadoebis Jurnali `mecniereba da teqnologiebis~ 

mTavari specialisti 

eTer iosebis asuli iosebiZe. 

igi daibada 1942 wlis 24 ianvars sof. kumisSi (gardabnis 

raioni). 1948 wels Sevida da 1958 wels warCinebiT daamTavra kumisis saSualo sko-

la. 1958_1961 wlebSi muSaobda kumisSi klubis gamged. 1961 wels Cairicxa Tbili-

sis saxelmwifo universitetSi kavkasiur enaTa ganyofilebaze, romelic aseve war-

CinebiT daamTavra 1966 wels da imave wels daiwyo muSaoba mecnierebaTa akademiis 

sistemaSi _ jer `vefxistyaosnis~ teqstis damdgen komisiaSi, 1970 wlidan ki _ 

Jurnali `mecniereba da teqnikis~ redaqciaSi da sicocxlis bolomde erTgulad 

emsaxura am Jurnals, risTvisac dajildoebul iqna Rirsebis ordeniT. igi iyo 

erudirebuli, gamocdili Jurnalisti, Tavisi saqmis brwyinvale mcodne, uRalato 

megobari da TanamSromeli. misi sikvdili didi danaklisia rogorc ojaxis, ise me-

gobrebisa da TanamSromlebisaTvis. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecni-

ereba 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, inglisur da rusul 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; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba for-

mulebis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze 

naklebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iy-

os 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 da rusuli teqstebi _ 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 da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis bo-

loSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mi-

xedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes 

statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad 

sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani da eyr-

dnobodes specialur dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. lite-

ratura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRi-

niSnos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda 
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iTargmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos ro-

mel 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, rus-

Tavelis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, 

oTaxi 435, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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