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geofizika 

 

 

 

klimatis cvlilebis zemoqmedeba aRmosavleT saqarTvelos mcire 

myinvarebze 

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: ganxilulia aRmosavleT saqarTvelos mcire myinvarebze klimatis regi-

onuli cvlilebis zemoqmedeba. am myinvarebis maxasiaTeblebi gansazRvrulia Tanamgzav-

ruli distanciuri zondirebis da myinvarebis katalogis monacemebis safuZvelze. myinva-

rebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 mcire myinvaridan dedamiwis 

Tanamgzavruli dakvirvebebiT identificirebuliა 102 myinvari. kvlevebiT dadgenilia aRniS-

nul regionSi haeris temperaturis mateba 1 oC-mde diapazonSi bolo 50 wlis ganmavlobaSi. 

Catarebuli kvlevebiT ganisazRvra, rom 102 myinvaridan 27 (identificirebulis 26.5 %) 

kvlav arsebobs, xolo 75 (identificirebulis 73.5 %) gaqra an gadaiqca Tovlnarad.  

yovelive zemoaRniSnuli imaze miuTiTebs, rom klimatis Tanamedrove ცvlileba myin-

varebze destruqciulad zemoqmedebs. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba; klimatis cvlileba; mcire 

myinvarebi. 

 

 

Sesavali 

myinvarebi gansakuTrebul rols asrulebs kacobriobis istoriaSi. mTis myinvarebi 

didi raodenobiTaa warmodgenili saqarTveloSi da isini mniSvnelovan zemoqmedebas axde-

nen saqarTvelos garemoze, kerZod, maT didi wvlili SeaqvT mdinareebis wylis reJimis, 

klimaturi pirobebis, Savi zRvis donis formirebaSi. 

zomebis mixedviT, myinvarebi sam jgufadaa dayofili: mcire (farTobi _ 0.1-dan 0.5 

km2-mde), saSualo (farTobi _ 0.51-dan 2.0 km2-mde) da didi zomis (farTobi _ 2.01 km2-ze meti) 

myinvarebad [1].Earc ise iSviaTia SemTxveva, rodesac myinvarebi dnobis an akumulaciis gamo 

erTidan meore kategoriaSi gadadis. magaliTad, #72 myinvari, romlis farTobi 0.6 km2-ia, 

katalogis mixedviT miekuTvneba saSualo zomis myinvars, xolo Tanamedrove monacemebiT, 

misi farTobia 0.427km2 da amJamad mcire zomis myinvarad iTvleba, rac ganpirobebulia 

                                                 
 proeqti xorcieldeba SoTa rusTavelis erovnuli samecniero fondis finansuri xelSewyobiT 

(granti FR /586/9-110/13). winamdebare publikaciaSi gamoTqmuli nebismieri azri ekuTvniT avtorebs da 
SesaZlebelia ar asaxavdes SoTa rusTavelis erovnuli samecniero fondis Sexedulebebs. 

 [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. 
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klimatis globaluri daTbobiT da Sedegad myinvarebis dnobiT. 0.1 km2 farTobze naklebi 

zomis myinvarebi miCneulia Tovlnarebad.  

klimatis globaluri daTboba zogadad negatiur zemoqmedebas axdens myinvarebze. 

gansakuTrebiT naTlad es viTareba vlindeba mcire myinvarebis SemTxvevaSi. 

Cveni kvlevis ZiriTadi mizania klimatis cvalebadobis zegavleniT aRmosavleT 

saqarTvelos mcire myinvarebis mdgomareobis Sefaseba. 

 

 

ZiriTadi nawili 

aRmosavleT saqarTvelos mcire myinvarebis arCeva ganpirobebulia klimatis regio-

nuli cvlilebis zemoqmedebis kargi indikaciiT da kompleqsuri integraluri kvlevis 

Sedegad am myinvarebis maxasiaTeblebis sakmaod vargisiani gansazRvriT [2_6]. 

Tanamgzavruli distanciuri zondirebis (Tdz) monacemebiT, aRmosavleT saqarTvelos 

mcire myinvarebi ganlagebulia 2800 _ 4260 m simaRleze. maTi arseboba ZiriTadad ganpi-

robebulia orografiuli da klimaturi faqtorebiT. mcire myinvarebi gansakuTrebiT 

mgrZnobiarea klimaturi cvalebadobis mimarT, riTac xasiaTdeba Tanamedrove epoqa.  

Catarebuli kvlevebiT dadginda, rom aRmosavleT saqarTveloSi gasuli saukunis 60-

iani wlebidan dRemde SeiniSneba haeris temperaturis mateba 1 oC-mde diapazonSi [7]. bu-

nebrivia, rom temperaturuli reJimis mcire cvlileba, anu arsebul viTarebaSi klimaturi 

normebis umniSvnelo mdgradi zrda, Zlier zemoqmedebas axdens mcire myinvarebis zomebze 

da xSirad iwvevs am myinvarebis Tovlnarad gadaqcevas an srul dnobas. 

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

metrebis cvlilebis gansazRvra droSi. 1960_1970-ian wlebSi sabWoTa kavSirSi sakmaod di-

di samuSao Catarda myinvarebis mdgomareobis Sesaxeb informaciis Sesagroveblad, ris sa-

fuZvelzec Seiqmna myinvarebis katalogi. myinvarebis katalogSi saqarTvelos myinvarebi 

calke ar aris gamoyofili. isini yofili sabWoTa kavSiris kavkasiis myinvarul sistemaSia 

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

katalogebSi. faqtobrivad sabWoTa kavSiris myinvarebis katalogi 50 wlis winaTaa 

Seqmnili, xolo dedamiwis Tanamgzavruli dakvirvebebiT mcire myinvarebis kvleva mxolod 

am da wina aTwleulebis monacemebiTaa SesaZlebeli. droSi es sxvaoba winapirobas qmnis 

myinvarebis dinamikis Sesaswavlad. cxadia, miRebuli Sedegebi asaxavs klimatis Tanamed-

rove cvlilebis zegavlenas myinvarebis mdgomareobaze. 

dResdReobiT mcire myinvarebis mdgomareobis garkveuli regularuli miwispira 

dakvirvebebi faqtobrivad SeuZlebelia. am myinvarebis Seswavla dedamiwis Tanamgzavruli 

dakvirvebebiT efeqturi alternativaa maTi kvlevebisaTvis da sxvadasxva samecniero-

praqtikuli amocanis gadaWrisaTvis. 

samuSaoebis Sesasruleblad gamoyenebulia meTodologia, romelic avtorebis mier 

aris SemuSavebuli [2_6]. Mmcire myinvarebis kvlevisas wamoiWreba xolme sxvadasxva tipis 

sirTule, romelTagan erT-erTi ZiriTadia Tanamgzavrul suraTze asaxuli mcire 

myinvarebis identificireba maTi mcire zomebis gamo. am problemis gadasaWrelad 

gamoyenebulia myinvarebis katalogSi moyvanili sqemebi, sadac naCvenebia myinvarebis da 

Sesabamis mdinareTa auzebis mdebareoba.  

aRmosavleT saqarTvelos saidentifikacio myinvarebi myinvarebis katalogis eqvs 

sqemazea datanili [8_10]:  

                                                 
 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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 1-l sqemaze datanilia gakosa da piriqiTi alaznis mdinareTa auzebis myinvarebi 

(#6_#19), romlebic md. piriqiTi alaznis auzSi mdebareobs; 

 me-2 sqemaze _ md. asas (saqarTveloSi md. arxotiswylis) auzis myinvarebi (#1_#3);  

 me-3 sqemaze _ piriqiTi alaznis auzis, piriqiTi qedis samxreTi kalTis da acuntas 

qedis aRmosavleTi kalTis myinvarebi (#20–#33);  

 me-4 sqemaze _ md. mtkvris marcxena Senakadebis auzebis myinvarebi (#1_#27); 

 me-5 sqemaze _ mdinareebis _ fiagdonis, gizeldonis da Tergis zemo welis auzebis 

myinvarebi. aqedan saqarTvelos teritoriazea Tergis zemo welis auzis myinvarebi (#44–

#111);  

 me-6 sqemaze _ md. arRunis auzis myinvarebi (#10_#150).  

Tdz-is monacemebiT, myinvarebis maxasiaTeblebis dasadgenad pirvel rigSi saWiroa 

maTi konturebis dadgena. 

multispeqtrul Tanamgzavrul monacemebTan erTad reliefis cifruli modelis 

(gansazRvruli ASTER sensoris monacemebiT) da GIS programuli saSualebebis gamoyenebiT 

Catarda myinvarebis:  

 mdebareobis gansazRvra da maTi identifikacia;  

 konturebis, farTobis, maqsimaluri sigrZis, qveda da zeda sazRvris mdebareobis 

dazusteba. 

Tdz-is monacemebis xarisxis kontrolisaTvis gamoiyeneba saeqsperto codna da 

miwispira dakvirvebebi.  

 1-l sqemaze datanilia 14 myinvari, romelTagan 13 mcire myinvaria, xolo erTi − #8 

(Cero), katalogis mixedviT, saSualo zomis myinvari (0.6 km2). 

katalogis monacemebis Sedarebam Tdz-iT miRebuli myinvarebis monacemebTan daadas-

tura, rom 12 mcire myinvaris farTobi Semcirebulia, #17 mcire myinvaris farTobi ar 

Secvlila da isev 0.1 km2-ia. #7 da #13 myinvarebi or-oradaa danawevrebuli da jamSi 4 

Tovlnaria warmoqmnili. aseve 0.1 km2-ze naklebi gaxda №16 myinvaris farTobi.  

Aamrigad, 1-l sqemaze moyvanili 13 mcire myinvaris nacvlad Tanamgzavrul suraTze 

identificirebulia 15 mcire myinvari da Tovlnari. aqedan 10 myinvaria da 5 _ Tovlnari. 

myinvarebis katalogis me-2 sqemaze warmodgenili myinvarebis ganxilvam cxadyo, rom 

ori mcire zomis myinvaria, xolo erTi _ (№2) _ saSualo zomis myinvari (0.6 km2). Tdz-is 

monacemebis mixedviT, mcire myinvarebis farTobi Semcirda, Tumca Semcirebis miuxedavad, 

maTi farTobi kvlav 0.1 km2-ze metia.  

myinvarebis katalogis me-3 sqemaze moyvanili 14 myinvaridan 12 mcire myinvaria, xolo 

ori _ dakvexisa da CrdiloeT amugos myinvarebi (farTobi, Sesabamisad, 0.9 km2 da 0.6 km2) 

saSualo zomisaa. yvela mcire myinvaris farTobi Semcirda. aqedan sami myinvari gaqra, 

xolo 6 _ Tovlnarad iqca; e.i. Sesabamis Tanamgzavrul suraTze identificirebuli 12 

myinvaridan klimatis Tanamedrove cvlilebis zemoqmedebis gamo darCa 3 mcire myinvari, 6 

Tovlnari, xolo 3 myinvari gaqra.  

myinvarebis katalogis Sesabamis me-4 sqemaze moyvanili 27 myinvaridan 24 aris mcire 

myinvari, xolo sami _ #8 (0.7 km2), #22 (1.8 km2), #26 _ abudelauri (0.8 km2) _ miekuTvneba 

saSualo zomis myinvars. myinvarebis katalogSi moyvanili yvela myinvaris farTobi 

Semcirda. Tdz-is monacemebiT, 24 mcire myinvaridan darCa mxolod ori, 9 myinvari gadaiqca 

Tovlnarad, xolo 13 myinvari gadna. e. i. klimatis Tanamedrove cvlilebis zemoqmedebiT 

24 myinvaris nacvlad darCa 2 myinvari, 9 Tovlnari, xolo 13 myinvari gaqra. 

                                                 
 Tanamgzavrul suraTze faqtobrivad identificirebulia 11 mcire myinvari 10-is nacvlad. saqme isaa, 
rom meTerTmete mcire zomis myinvari warmoiSva saSualo zomis myinvaris dnobiT da katalogSi 
moyvanil mcire myinvarebTan araferi aqvs saerTo. aq da Semdgom saSualo an didi myinvarebis 
dnobiT damatebiT miRebuli mcire myinvarebi ar ganixileba. 
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me-5 sqemaze moyvanilia aRmosavleT saqarTvelos 68 myinvari. aqedan 10 didi myinvaria, 

10 _ saSualo myinvari da 48 _ mcire myinvari. Tdz-is monacemebiT 48 mcire myinvaridan 3-is 

identificireba ver moxerxda. danarCeni 45 myinvaridan 11 gaqra, 26 Tovlnarad iqca da 8 

mcire myinvarad darCa. 

Tovlnarad qceuli 26 myinvaridan #95 danawevrda 2 Tovlnarad, #103 _ 3 Tovlnarad, 

#108 _ 2 Tovlnarad. Sesabamisad, damatebiT warmoiqmna 4 Tovlnari da maTi raodenoba 

gaxda 30. 

8 mcire myinvarad darCenili myinvarebidan #85 myinvari danawevrda or mcire 

myinvarad. amdenad, mcire myinvarebis raodenoba gaxda 9. 

amrigad, katalogis 45 mcire myinvaris nacvlad Tdz-is monacemebiT 

identificirebulia 30 Tovlnari, 9 mcire myinvari, xolo 11 gaqra. 

me-6 sqemaze moyvanili md. arRunis auzis myinvarebis ganxilvisas gamovlinda, rom 

saqarTvelos teritoriaze 6 mcire myinvaria. Tdz-is monacemebis damuSavebis safuZvelze 

dadginda, rom #11 myinvari danawevrda sam (#11 a, #11 b, #11 c) myinvarad, romelTagan ori 

Tovlnaria, xolo erTi #11 a, romlis farTobi 0.1 km2-ia, kvlav mcire myinvaria. #12 

myinvari danawevrebis Sedegad iqca oTx Tovlnarad. darCenili mcire myinvarebi gadna da 

iqca aseve oTx Tovlnarad. ase rom,Amyinvarebis katalogSi ganxiluli 6 mcire myinvaridan 

Tdz-is monacemebiT darCa 1 mcire myinvari da gaCnda 10 Tovlnari. 

Tdz-is da katalogis mixedviT miRebuli aRmosavleT saqarTvelos mcire myinvarebis 

statistikuri monacemebi mocemulia 1-l cxrilSi. 

 

cxrili 1 

aRmosavleT saqarTvelos mcire myinvarebis raodenoba Tdz-is  

da katalogis mixedviT 

 

sqemis # mcire 

myinvarebi 

katalogis 

mixedviT 

Tdz-is monacemebi 

araidenti-

ficirebuli  

mcire myinvarebi 

identificirebuli mcire myinvarebi 

mcire 

myinvarebi 

Tovlnarebi gamqrali 

myinvarebi 

sul 

1 13 0 10 5 0 15 

2 2 0 2 0 0 2 

3 12 0 3 6 3 12 

4 24 0 2 9 13 24 

5 48 3 9 30 11 50 

6 6 0 1 10 0 11 

sul 105 3 27 60 27 114 

 

 

 

daskvna 

amrigad, aRmosavleT saqarTveloSi sabWoTa kavSiris katalogis mixedviT, aRricxu-

lia 105 mcire myinvari. Tanamgzavruli suraTis mixedviT, maTgan sami mcire myinvaris 

identificireba SeuZlebelia. myinvarebis danawevrebisa da galRobis Sedegad mcire 

myinvarebis raodenoba Seicvala. Tanamgzavruli monacemebiT, aRmosavleT saqarTveloSi 

identificirebulia 114 mcire myinvari, Tovlnari da gamqrali myinvari, romelTagan 

 darCenilia 27 mcire myinvari, anu identificirebulis 23.7 %; 

 gadna da Tovlnarad iqca 60, anu identificirebulis 52,6 %; 

 gaqra, e.i. mTlianad gadna 27, anu identificirebulis 23.7 %; 
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sabWoTa kavSiris myinvarebis katalogSi aRricxuli aRmosavleT saqarTvelos 105 

mcire myinvaridan identificirebulia 102. amJamad klimatis globaluri daTbobის gamo am 

myinvarebidan darCa mxolod 27 mcire myinvari (26.5 %), rac imas niSnavs, rom 75 (73.5 %) 

mcire myinvari an Tovlnarad iqca, an saerTod gaqra. 

Catarebuli kvleva naTlad miuTiTebs imaze, rom klimatis globaluri daTboba 

negatiur zemoqmedebas axdens aRmosavleT saqarTvelos myinvarebze. es viTareba gansakuT-

rebiT vlindeba mcire myinvarebis SemTxvevaSi, kerZod, aRmosavleT saqarTvelos mcire 

myinvarebis daaxloebiT 3/4 mTlianad an nawilobriv gadna klimatis regionuli 

zemoqmedebis Sedegad.  

Tu gaviTvaliswinebT klimatis cvlilebis Sesaxeb saqarTvelos mesame erovnuli 

Setyobinebis Sefasebebs [7], romelTa mixedviTac xdeba haeris temperaturis aqseleracia 

droSi, didi albaTobiT SeiZleba iTqvas, rom aRmosavleT saqarTveloSi darCenili mcire 

myinvarebi mTlianad gadneba, Tumca maT garkveulwilad Caanacvlebs saSualo da didi 

myinvarebis danawevrebiT da dnobiT miRebuli mcire myinvarebi. mTlianobaSi aRniSnuli 

procesi uaryofiT zegavlenas moaxdens garemos multikomponentur sistemaze, ramac 

SesaZloa Seuqcevadi uaryofiTi gavlena moaxdinos saqarTvelos socialur-ekonomikur 

mdgomareobaze. 
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GEOPHYSICS 
 
 

IMPACT OF CLIMATE CHANGE ON SMALL GLACIERS OF EAST GEORGIA  

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

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

 

Resume: There is considered the impact of climate change on small glaciers of eastern Georgia regional. The 
characteristics of these glaciers are determined on the basis of satellite remote sensing data and catalogue of glaciers. 
From the 105 small glaciers of eastern Georgia according to the catalogue 102 are identified based on the satellite 
remote sensing. In this region, the global warming is defined, namely an increase of air temperature in the range of 
10C.The calculations show, that from total number (102) of glaciers only 27 glaciers (27.5 % of identified) are existing 
and 75 (73.5% of identified) glaciers disappeared or turn into snow-field. 

All above mentioned indicates the destructive impact of modern climate change on the glaciers development. 
 
Key words: climate change; satellite remote sensing; small glaciers. 

 
 
 
 
 

ГЕОФИЗИКА 

 

 

ВОЗДЕЙСТВИE ИЗМЕНЕНИЯ КЛИМАТА НА МАЛЫЕ ЛЕДНИКИ ВОСТОЧНОЙ 

ГРУЗИИ 

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 агентство окружающей 
среды) 

 
Резюме: Рассмотрено воздействие регионального изменения климата на малые ледники Восточной 

Грузии. Характеристики этих ледников установлены на основе данных спутникового дистанционного 
зондирования и каталога ледников. Из 105 малых ледников Восточной Грузии по каталогу ледников, по 
спутниковым наблюдениям идентифицированы 102. 

В указанном регионе установлено глобальное потепление, т. е. увеличение температуры воздуха в 
диапазоне до 1 oC. Расчеты показывают, что из общего числа (102) ледников только 27 ледников (27.5 % 
идентифицированных) все еще существуют, а 77 (т. е. 73.5 % идентифицированных) ледников исчезли или 
превратились в снежники. 

Все вышеуказанное указывает на деструктивное воздействие современного изменения климата на 
развитие ледников.  

 
Ключевые слова: изменение климата; малые ледники; спутниковое дистанционное зондирование. 
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ekologia 

 

 

 

tyis safris roli biosferos ganviTarebaSi globaluri daTbobis 

fonze 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: globaluri daTbobis mTavari mizezi atmosferoSi naxSirorJangis moma-

tebuli Semcvelobaa. misi STanTqma SeuZlia mxolod mwvane mcenares fotosinTezis saSua-

lebiT. amis Sedegad warmoiqmneba Jangbadi, romelic dedamiwaze yvela cocxali organi-

zmis arsebobis mTavari wyaroa. aRniSnulia, rom tyis safari aris haeris mtvrisgan gam-

wmendi Zlieri filtri. 

metad mniSvnelovania agreTve isic, rom tye aris mTavari damcavi faqtori wylisa da 

niadagis resursebisa da erTgvari sabrZolo saSualeba sxvadasxva saxis katastrofebis 

(wyaldidobebi, Rvarcofebi, zvavebi, mewyeri, erozia da sxv.) winaaRmdeg. maTi Tavidan 

acilebis mizniT aucilebelia yvelgan tyis safris gamravleba. 

 

sakvanZo sityvebi: anTropogenuri procesebi; bunebrivi resursebis dacva; Jangbadi; 

fotosinTezi. 

 

 

Sesavali 

XXI saukunis dasawyisSi klimatis daTbobis gaaqtiurebis Sedegad dedamiwaze drosa 

da sivrceSi mimdinareobs krizisuli anomaliebi, romlebic uaryofiTad moqmedebs gare-

moze _ irRveva ekologiuri wonasworoba da icvleba garemo pirobebi. gansakuTrebiT Sem-

cirda mtknari wylisa da miwis resursebi. aramarto mcirdeba maTi raodenoba, aramed 

uaresdeba maTi xarisxic. 

klimatis cvlilebam didi ziani miayena mraval qveyanas, sadac gaxSirebulma katas-

trofulma bunebrivma movlenebma gamoiwvia didi ngreva da zarali, iyo mravali 

msxverplic. kerZod, intensiuri Tavsxma wvimebis Sedegad gaaqtiurda iseTi stiqiur-daman-

greveli procesebi, rogoricaa wyaldidoba-wyalmovardnebi, Rvarcofebi, myinvarebi da 

Tovlis zvavebi, mewyrebi da eroziuli procesebi. garda amisa, zogan gaxSirebulma 

gvalvebma gamoiwvia mousavlianoba da gaudabnoeba. 

aseTi problemebi zrdis im danaxarjebs, romlebic Tan axlavs zemoaRniSnul 

procesebs. es msoflio sazogadoebas seriozuli gamowvevebis winaSe ayenebs. saWiroa 

garemos damcavi iseTi RonisZiebebis SemuSaveba, romlebic uzrunvelyofs ekologiuri 

wonasworobis mdgradobas da bunebrivi resursebis racionalurad gamoyenebis SesaZleb-

lobas. adamianma Tavis qmedebaSi unda gaiTvaliswinos bunebrivi movlenebis cvalebadoba 

da miznad daisaxos mosalodneli kataklizmebis Tavidan acileba. swored amitomaa, rom 

sadReisod msoflios yvela saxelmwifosaTvis klimatis cvlilebis procesis Sesarbi-

leblad sxvadasxva saxis RonisZiebaTa gatareba umniSvnelovanes amocanas warmoadgens. 
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ZiriTadi nawili 

Cvens planetaze XX saukunidan dawyebuli klimatis globaluri daTboba dakav-

Sirebulia atmosferoSi naxSirorJangis momatebul SemcvelobasTan, romelic Tavisuflad 

atarebs mzis sxivebs dedamiwaze, magram akavebs misi zedapiridan areklil Tbur gamo-

sxivebas da amis gamo Tbeba atmosferos qveda fenebi. Sedegad, Tu 1890 wels dedamiwaze 

haeris saSualo wliuri temperatura iyo 14,5 C, 1990 wels igi gaxda 15,1 C, anu 100 wlis 

ganmavlobaSi is 0,6 C-iT gaizarda. 

klimatis cvlileba da misi gamomwvevi mizezebi. mosalodneli prognoziT, XXI 

saukunis meore naxevarSi haeris temperaturam dedamiwaze SesaZloa 1,5 – 2,0 C-iT moimatos, 

rasac mohyveba arqtikisa da antarqtidis myinvarebis dnobis Sedegad msoflio okeanis 

donis aweva da okeanispira teritoriebis datborva. Semcirdeba mtknari wylis resursebi, 

Seicvleba klimati, gaizrdeba haeris tenianoba, gaxSirdeba Tavsxma wvimebi da wyal-

didobebi. amasTanave gaizrdeba gvalvian dReTa raodenoba, gaZlierdeba gaudabnoebis pro-

cesi. gadaSeneba emuqreba mcenareTa da cxovelTa garkveul saxeobebs. 

globaluri daTbobiT gamowveuli procesebi gansakuTrebiT negatiurad aisaxeba mTian 

regionebSi, sadac ufro gamZafrdeba eroziuli da mewyruli movlenebi, niadagis gadarecxva, 

katastrofuli wyaldidobebi, Rvarcofebi, Tovl-myinvaruli zvavebi da qvaTa cvenebi. 

aseTi garTulebuli ekologiuri mdgomareoba SeiZleba aixsnas nawilobriv mzis 

zedapirze mimdinare procesebis gaaqtiurebiT, nawilobriv ki dedamiwis garSemo arsebuli 

airovani ozonis Sris darRveviT, romelic mcire sisqis (3,5 mm) erTgvar fars warmoadgens da 

icavs dedamiwaze biosferos mzis mavne gamosxivebisagan. swored ozonis Sris rRveva iwvevs 

dedamiwaze mzis ultraiisferi gamosxivebis donis zrdas, rasac ukavSireben simsivnuri 

daavadebebis gaxSirebasa da xmeleTis zedapirTan atmosferuli temperaturis momatebas. 

garda amisa, klimatis cvlilebis mTavar mizezad miCneulia dedamiwaze mimdinare 

aqtiuri anTropogenuri procesebi maRalganviTarebul teqnologiur inovaciebTan dakav-

SirebiT, romlebmac mraval sikeTesTan erTad Seqmna garemosa da cocxali organizmebis 

TviTganadgurebis albaToba. swored teqnikur siaxleebTan iyo dakavSirebuli nobelis 

premiis laureati Svedi svante areniusis winaswarmetyveleba dedamiwaze globaluri 

daTbobis Sesaxeb, romelmac jer kidev 1893 wels aRniSna, rom rac ufro meti 

naxSirorJangiani airi moxvdeba atmosferoSi, dedamiwa miT ufro gaxurdebao [1]. 

sadReisod msoflio masStabiT yuradReba gamaxvilda swored klimatis daTbobis 

gamomwvev e. w. “siTbur efeqtze”, romelSic monawileobs ZiriTadad naxSirorJangi; igi 

mavnebelia yvela cocxali organizmisaTvis. misi momateba iwvevs adamianis majiscemis 

Senelebas, Tavis tkivils, gulisrevas, gulyras da organizmis mowamvlas. 

gamoangariSebulia, rom msoflioSi teqnikis ganviTarebasTan dakavSirebiT naxSirorJangi 

atmosferoSi yovelwliurad 20 mlrd t-iT matulobs. is gamoiyofa agreTve adamianis, 

cxovelebisa da mcenareTa sunTqvisas, sxvadasxva nivTierebaTa wvisas, vulkanebis 

amofrqvevisas da sxv. adamiani erTi saaTis ganmavlobaSi 22,6 l naxSirorJangs gamoyofs. 

tye da sicocxle dedamiwaze. dedamiwaze erTaderTi organizmi, romelsac SeuZlia 

naxSirorJangis STanTqma, aris mcenare. mxolod misi saSualebiT xdeba fotosinTezi, romlis 

drosac mzis sxivuri energia gardaiqmneba qimiur energiad da warmoiqmneba organuli 

nivTiereba, rodesac ori araorganuli SenaerTis – naxSirorJangisa da wylis molekulebi 

ixliCeba da xelaxla SeerTebis dros warmoiqmneba glukozis molekula, Semdeg ki gamoiyofa 

Tavisufali Jangbadi. fotosinTezis procesi, anu mwvane mcenareebis mier garemos araor-

ganuli komponentebisagan organuli nivTierebebis warmoqmna, qimiurad ase gamoisaxeba [2]: 

6 CO2 + 6 H2O + 674kkal = C6 H12 O6 + 6 O2. 

es gantoleba zogad warmodgenas iZleva fotosinTezis Sesaxeb, radgan igi sinam-

dvileSi Sedgeba mravali reaqciisagan. fotosinTezis procesis Sesaxeb adamianma Seityo 

1771 wels da daiwyo misi Seswavla [3]. 
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uxsovar droSi pirvel mcenareebs dedamiwaze lurj-mwvane feris wyalmcenareebi 

warmoadgenda, romlebic mzis energias gardaqmnida qimiur energiad, rac xels uwyobda 

TviT mcenarisa da misi nayofebis zrda-ganviTarebas. mecnierTa mier dadgenilia, rom 

dedamiwaze wlis ganmavlobaSi 1 ha farTobze 10 mlrd kkal mzis sxivebis energia modis, 

romelsac mcenare moixmars fotosinTezisaTvis [4]. mravali milioni wlis Semdeg 

dedamiwaze ganviTarda mcenareTa sxvadasxva saxeoba. isini qmnian organul masas da 

amdidreben dedamiwis atmosferos JangbadiT, ramac Seqmna dedamiwaze cocxali orga-

nizmebisaTvis aucilebeli saarsebo pirobebi; e. i. mcenareTa mier Seqmnili mTeli masa 

aris pirveladi biologiuri produqcia cxovelebisa da adamianTa gamosakvebad [5]. 

a. riabCikovis monacemebiT, dedamiwis, rogorc xmeleTis, aseve okeaneebis mcenare-

uloba wliurad iTvisebs daaxloebiT 5×1010 t naxSirbads, e.i. STanTqavs 1,8×1011 t 

naxSirorJangs, Slis 1.3×1011 t wyals, gamoyofs 1,2×1011 t molekulur Jangbads da agrovebs 

4×1017 kkal mzis energias [6]. 

amrigad, xmeleTisa da wylis mwvane mcenareuloba da msoflio okeaneebis 

fitoplanqtoni warmoadgens erTaderT bunebriv “laboratorias”, romelic atmosferoSi 

Jangbadisa da naxSirorJangis raodenobas aregulirebs. gamoangariSebulia, rom Jangbadis 

mTeli 50 _ 60 % xmeleTis mcenareulobis mier gamoiyofa, xolo danarCeni fitoplanqtonis 

mier. tyis mier gamoyofili Jangbadi ufro maRali xarisxisaa, vidre okeaneebisa da 

zRvebis planqtonis Jangbadi, radgan tyis Jangbadi ufro metadaa damuxtuli uaryofiTi 

ionebiT, rac zrdis tyis samkurnalo-gamajansaRebel Tvisebebs, radgan eqsperimentulad 

dadasturebulia uaryofiTi ionizaciis keTilismyofeli gavlena adamianebis organizmze. 

gamoangariSebulia, rom 1 ha tye 1 sT-Si imden naxSirorJangs STanTqavs, ramdensac 1 

sT-Si 200 adamiani amoisunTqavs. erTi wlis ganmavlobaSi 1 ha Sereuli tye atmosferoSi 

STanTqavs 15 t naxSirorJangs da gamoyofs 13 t Jangbads [5]. cnobilia agreTve, rom 

sinaTlis moyvarul mcenareebSi fotosinTezis procesi ufro intensiurad mimdinareobs, 

vidre Crdilis amtan mcenareebSi. fiWvis koromi ufro meti raodenobis Jangbads 

gamoyofs, vidre naZvisa. 

adamianis mier Jangbadis gamoyeneba damokidebulia asakze, masaze, sqessa da misi 

organizmis fiziologiur mdgomareobaze. medicinaSi cnobilia, rom adamians mosvenebul 

mdgomareobaSi erT wuTSi 0,35 _ 0,40 l Jangbadi sWirdeba, muSaobis dros ki _ 5 l/wT. 

adamiani dRe-RameSi saSualod 500 _ 600 l Jangbads xarjavs. Jangbadis moxmarebis opti-

maluri normis uzrunvelsayofad erT sul mosaxleze tyis farTobi 0,3 ha-s mainc unda 

Seadgendes [5]. 

miuxedavad imisa, rom xe-mcenareebze yvela sxva mcenareTa nairsaxeobebis 1 %-ze nak-

lebi modis, isini qmnian adamianisaTvis Zvirfas bunebriv resurss _ tyeebs, romlebic iZ-

leva xmeleTis fitomasis TiTqmis  90 %-s da misi produqtiulobis 64 %-s [2, 5]. 

amrigad, mcenareuli safari warmoadgens Jangbadis, sakvebisa da energiis wyaros da 

maSasadame, adamianebisa da cxovelTa samyaros arseboba damokidebulia tyis safris mdgo-

mareobaze. swored tye inaxavda, icavda da kvebavda pirvelyofil adamianebs. 

bibliidan cnobilia, rom RmerTma samyaros Seqmnis SviddRiani ciklis dros mraval 

saocrebaTa Soris mesame dRes tyec moavlina da yvela unayofo xesTan culi miayuda. amiT 

man adamians moumzada ekologiuri garemo da merqniT sargeblobis ufleba ganusazRvra. 

magram, samwuxarod, adre fiqrobdnen, rom tyis, wylisa da haeris resursebi amouwuravia 

da kacobriobas mudmivad eyofoda. amitom adamianebi ar ufrTxildebodnen maT da tyesac 

umowyalod anadgurebdnen. amis gamo dedamiwis haerovani garsi da misi Semadgeneli erT-

erTi mTavari nawili _ Jangbadi, miuxedavad misi kolosaluri odenobisa (15×1014 t) da 

sayovelTao gavrcelebisa, araracionaluri da udieri gamoyenebis Sedegad mcirdeba da 

varaudoben, rom momavalSic misi moxmarebis Tanamedrove tempis SenarCunebis pirobebSi 1,5 
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_ 2,0 saukunis Semdeg Jangbadis raodenoba SesaZlebelia Semcirdes adamianis 

arsebobisaTvis kritikul donemde. 

tyis resursebi da maTi gavlena. tye biosferos erT-erTi mniSvnelovani nawilia. igi 

warmoadgens ekosistemebis rTul erTobliobas, romelSic Sedis niadagi, wyali, haeri, 

siTbo, mcenareuli safari, cxovelTa da frinvelTa samyaro da mikroorganizmebi. 

tye xels uwyobs garemos ekologiuri mdgradobis SenarCunebasa da regulirebas. 

gansakuTrebiT mniSvnelovania misi garemosdacviTi funqciebi. tye havis formirebis 

mZlavri faqtoria. 

ramdenime aseuli wlis winaT tyeebis farTobi dedamiwaze 7,2 mlrd ha-s aRwevda, rac 

xmeleTis 48 %-s moicavda. amJamad mcenareuli safriT Semosili xmeleTis 12,2 mlrd ha-dan 

tyeebis farTobi Seadgens 4,1 mlrd  ha-s. aqedan xe-mcenareebiT dafarulia mxolod 3,8 

mlrd ha, xolo danarCeni uWiravs buCqnarebs, Waobebsa da kldeebs [7]. 

cocxali tyeebis fitomasis saerTo raodenoba Seadgens 1509 mlrd t-s, saidanac 25 % 

(377 mlrd t) modis fesvebze, foTlebsa da nayofebze, xolo danarCeni 1132 mlrd t 

merqans warmoadgens. merqnis msoflio maragi kubur metrebSi Seadgens 360 mlrd m3-s, 

romlis wliuri namati (produqtiuloba) 3200 mln m3-ia [2]. 

tye udides rols asrulebs sameurneo saqmianobaSi. igi warmoadgens merqnis 

nedleulis wyaros, romelic uxvad gamoiyeneba mrewvelobis sxvadasxva dargSi. xe-tyes 

iyeneben saSen masalad da jer kidev saTbobad, tye iZleva agreTve sakveb da samkurnalo 

produqtebs, misgan Rebuloben teqnikur da sakveb zeTebs. 

didia tyeebis gavlena sasoflo-sameurneo kulturebis mosavlianobis gadidebisa da 

stabilurobis miRwevis saqmeSi. mindorsacavi tyis zolebis arsebobis SemTxvevaSi 

mosavlianoba izrdeba saSualod 20 _ 25 %-iT [8]. am mxriv tyeebis mniSvnelobaze mkafiod 

metyvelebs [9] naSromis monacemebi: tyis zolebis yoveli heqtari qarisagan icavs 

saSualod 30 _ 40 ha mindors. aqedan marcvleulis mosavlianoba heqtarze 2_3 c-iT izrdeba. 

aseTi daculi teritoriidan SeiZleba damatebiT miviRoT 60 _ 80 c marcvleuli da 8 _ 10 

wlis Semdeg mTlianad anazRaurdeba tyis zolebis gaSenebaze gaweuli xarjebi. 

gansakuTrebiT mkveTrad vlindeba tyis zolebis gavlena gvalvian wlebSi. tyis am dadebiT 

Tvisebas SesaniSnavad asaxavs naTqvami: “tye qmnis wyals, wyali _ mosavals, mosavali ki _ 

sicocxles”. 

tyeSi TiTqmis yvela xe-mcenare gamoyofs aqroladi aromatuli eTerovani nivTi-

erebebis fitoncidebs. aRsaniSnavia, rom wiwvovanTa mier gamoyofili fitoncidebi anti-

mikrobuli moqmedebis farTo speqtriT xasiaTdeba. isini axSoben mravali mikrobisa da 

virusis zrdasa da ganviTarebas, riTac umjobesdeba garemo, iwmindeba da jansaRdeba 

haeri mTeli savegetacio periodis ganmavlobaSi. magaliTad, 1 ha fiWvis koromi 

savegetacio periodSi gamoyofs 650 _ 1100 kg fitoncids da 400 _ 450 kg aromatul 

naxSirwyalbads, aryis koromi ki 430 _ 650 kg fitoncids da 200 _ 320 kg naxSirwyalbads. 

amis Sedegad tyeSi mcirdeba baqteriebi da mikrobebi. tyeSi 1 m3 haeri Seicavs 500-mde 

paTogenur baqterias, maSin rodesac qalaqis 1 m3 haerSi 36 aTasi baqteriaa. gamoan-

gariSebulia, rom xmeleTis mcenareuloba yovelwliurad 175 mln t aromatul eTerovan 

zeTebs gamoyofs. 

didi mniSvneloba aqvs agreTve tyis unars STanTqas sxvadasxva saxis xmauri. xmauris 

STanTqmis unari damokidebulia tyis Sedgenilobaze, aRnagobaze, xnovanebaze, sixSireze, 

Sereul Sedgenilobaze. mravalsarTuliani aRnagobis maRali sixSiris koromebi xasia-

Tdeba xmauris STanTqmis didi maCvenebliT. 

gamoangariSebulia, rom mrewveloba wlis ganmavlobaSi mcenareuli safris mier 

gamoyofili Jangbadis 23 %-s STanTqavs, rac 43 mlrd adamianis sunTqvis wliuri normaa. 

saSualo simZlavris avtomanqanas 900 _ 1000 km-is dasafarad sWirdeba imdeni Jangbadi, 

ramdenic erT adamians erTi wlis ganmavlobaSi [5].  
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Cvens epoqaSi atmosferos qveda fenebi, garda naxSirorJangisa, sistematurad WuWyi-

andeba adamianisa da sxva cocxali organizmebisaTvis mavne qimiuri da meqanikuri minare-

vebiT. atmosferoSi mtveri aris kvamlis, miwisa da organuli warmoSobisa da Sedgeba 

miwis umciresi nawilakebisagan, samrewvelo-satransporto warmoebis narCenebisagan, mikro-

organizmebis umciresi nawilakebisagan da sxv. haeris sanitariul-higienuri pirobebi Zi-

riTadad aRniSnuli elementebis SemcvelobiT ganisazRvreba. 

mtveri haerSi amcirebs mzis ultraiisfer gamosxivebas, haeris gamWvirvalobas, 

cvlis ionizaciis xarisxs da sxv. mtvris zemoqmedebiT adamianis sasunTqi organoebi 

avaddeba. adamiani dRe-Ramis ganmavlobaSi 20 m3 haers CaisunTqavs da, Tu es haeri mtvri-

ania, is mravali daavadebis (mowamvla, asTma, cxviris lorwos atrofia, erozia da sxv.) 

mizezi xdeba. amitom sadReisod metad mniSvnelovania haerSi mtvris nawilakebisa da sxva 

mavne airebis Semcvelobis gauvnebelyofa. 

am SemTxvevaSic ZiriTad “maSvelad” gvevlineba tyis safari, romelic mtvrisagan 

haeris gamwmendi Zlieri filtria. gamoangariSebulia, rom 1 ha tye wlis ganmavlobaSi 50 _ 

70 t mtvers filtravs. am mxriv gamoirCeva: wiflis koromi, romlis 1 ha farTobi yovel-

wliurad 68 t mtvers filtravs, muxis koromi – 56 t-s, fiWvis koromi – 36 t-s, naZvis koromi 

– 32 t-s [5]. amasTan, tye aregulirebs mikroklimats. is dadebiT gavlenas axdens haeris 

tenianobaze, temperaturasa da haeris moZraobaze (qari). tyeSi iqmneba yvelaze 

komfortuli pirobebi adamianTa dasvenebisaTvis. ase rom, kurortebis samkurnalo 

gamajansaRebeli Tvisebebi didadaa damokidebuli tyeebze. tyis garemo sanitariul- 

higienuri pirobebis gaumjobesebis Zlieri faqtoria da amis gamo mas uwodeben 

sasicocxlo “mwvane filtvebs”. garda amisa, tyeebis bunebrivi landSaftebis silamaze, 

nairgvaroba, urTierTSexameba da mimzidveloba dadebiT gavlenas axdens adamianis fsi-

qikur mdgomareobaze, misi ganwyobis, Sromis unaris aRdgenisa da sulieri mdgomareobis 

gaumjobesebaze. swored amitom kurortebis, samkurnalo da dasasvenebeli saxlebis 

udidesi umravlesoba tyeebSia ganlagebuli. 

tye aregulirebs wylis reJims dedamiwaze, amcirebs zedapiruli wylis nakadis 

siCqares da wyaldidobebis saSiSroebas, zrdis wylis niadagSi CaJonvis pirobebs da maT 

gamosavlebs wyaroebis saxiT momatebuli debitiT. dadgenilia, rom tye filtravs da 

asufTavebs gruntis wylebs [10]. 

ganuzomelia tyis mniSvneloba mTian regionebSi, sadac tyis zemoT aRweril 

mravalmxriv daniSnulebas emateba kidev sxva uamravi dacviTi saxis funqciebi. tye mTebSi 

aregulirebs mdinareTa Camonadens. stacionaruli dakvirvebebiT dadginda, rom maRali 

sixSiris (>0,8) mTis tye warmoadgens ZiriTad faqtors, romelic xels uwyobs atmos-

feruli naleqebis moxvedras niadagis siRrmeSi, riTac aregulirebs Txier zedapirul 

Camonadens, aumjobesebs wylis balanss da icavs mdinares daSrobisagan [11]. mTavari ki 

aris is, rom tyeebi mTebSi icavs dasaxlebul adgilebs da mosaxleobas, gzebs, mindvrebsa 

da niadags iseTi saSiSi stiqiuri movlenebisagan, rogoricaa wyaldidoba-wyalmovardnebi, 

Rvarcofebi, mewyrebi, zvavebi, erozia da sxv. 

yvela zemoaRniSnuli dadebiTi Tvisebis gamo tyeebs TvalisCiniviT gafrTxileba 

sWirdeba. msoflios yovel erT mcxovrebze saSualod modis daaxloebiT 0,6 – 0,7 ha tye da 

1,2 ha balaxis safari, romlebic mosaxleobis zrdis paralelurad klebulobs. dasaxle-

bebis, teqnikisa da sameurneo dargebis ganviTarebasTan dakavSirebiT gaizarda moTxov-

nileba xis merqanze. amitom umowyalod iCexeboda tyeSi xeebi. dedamiwaze sul gaCexil 

iqna tyis masivebis 2 / 3. Sedegad mniSvnelovnad Semcirda da zogan ganadgurda tyis safari. 

amJamad tyes ukavia xmeleTis 28 %. tyeebis gaCexvis Tanamedrove tempi Tu momavalSic 

gagrZelda da natyevarebze aRdgeniTi samuSaoebi ar Catarda, adamiani 2–3 saukuneSi aiTvi-

sebs tyeebis mTel marags. adre buneba axerxebda mcenareul safarze adamianTa moTxov-
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nilebis dakmayofilebas. momavalSi igi dafuZnebul unda iqnes brZnul rCevaze: “rasac 

dasTes, imas moimki”. 

sadReisod teqnogenizaciis didma masStabebma bunebaSi gamoiwvia mavne qimiuri 

nivTierebebis dagroveba. haeris, wylisa da niadagis sxvadasxva nivTierebebiT gaWuWyianebam 

iseT dones miaRwia, rom cocxali samyaros, maT Soris tyeebis arsebobas dedamiwis mTel 

rig regionebSi safrTxe Seeqmna gansakuTrebiT XX saukunis 60-iani wlebidan, roca daiwyo 

tyeebis masobrivi xmoba. tyeebis degradacia amJamad yvela kontinentze mimdinareobs, 

romelSic mTavar rols anTropogenuri movlenebi asrulebs. tyeebSi mavne airebisadmi 

mdgradobiT gamoirCeva: fSati, ifani, akacia, muxa, Wadari, nekerCxali, tirifi, xolo fiWvi 

ver uZlebs mavne airebiT gaWuWyianebas, ver gardaqmnis maT da amitomac ziandeba. gaCexvisa 

da daavadebis garda, tyeebs anadgurebs tyis xanZrebi, romlebic klimatis daTbobasTan 

dakavSirebiT sadReisod Zlier gaxSirda sxvadasxva qveynis teritoriebze ZiriTadad 

adamianTa daudevrobis gamo. 

sayuradReboa is faqti, rom msoflios tyeebSi izrdeba ara marto mcenareuloba 

(30 000 saxeobis), aramed iq cxovrobs agreTve aTasobiT saxeobis cxoveli da frinveli. 

amitom tyis farTobebis SemcirebiT mcirdeba, iRupeba da qreba rogorc mcenareuloba, ise 

cxovelTa da frinvelTa sxvadasxva saxeoba, izrdeba naxSirorJangis raodenoba 

atmosferoSi, rac uaryofiT gavlenas axdens klimatisa da garemos cvlilebebze da, rac 

mTavaria, cocxali organizmebis arsebobaze. 

gansakuTrebiT uaryofiTi Sedegebi mohyveba xolme tyeebis gaCexvas mTian regionebSi, 

sadac xdeba mdinareTa wylis reJimis Secvla, katastrofuli wyaldidoba-wyalmovardne-

bisa da Rvarcofebis gaxSireba, eroziuli da mewyruli movlenebis ganviTareba, niadagis 

gadarecxva, uxvTovlianoba da myinvaruli zvavebis warmoqmna, qvaTacvena da sxv. [12]. 

cnobilia, rom buneba aravis apatiebs Secdomebs. ukve naTelia is ekologiuri 

krizisi, romelic SeiZleba Tavs dagvatydes uaxloes momavalSi. yvela am mizezis gamo 

sadReisod bunebis dacva da misi resursebis, gansakuTrebiT tyeebis, racionaluri gamoye-

neba sayovelTao-sakacobrio mniSvnelobis pirvelxarisxovani problemaa. igi biosferos 

arsebobis aucilebeli winapirobaa. 

 

 

daskvna 

amrigad, tye xe-mcenareTa da cocxal arsebaTa rTuli ekosistemaa, romelic bio-

sferos kosmosuri, ekologiuri, ekonomikuri, mdgradi garemos SenarCuneba-gaumjobesebisa 

da maradiuli sicocxlis garantiaa dedamiwaze wyalTan, haerTan da niadagTan erTad. 

tye STanTqavs naxSirorJangs da didi raodenobiT gamoyofs Jangbads, aregulirebs 

mikroklimats (tenianobas, temperaturas da qars). tye aris haerisa da wylis mavne mina-

revebisagan gamwmendi mZlavri filtri, romelsac axasiaTebs antimikrobuli, ionizaciisa 

da sterilizaciis Tvisebebi. amiT igi ajansaRebs garemos da keTilismyofel gavlenas 

axdens adamianisa da yvela cocxali organizmis janmrTelobaze. 

tyeebi icavs sasoflo-sameurneo savargulebs da dasaxlebul punqtebs Zlieri qari-

sagan. tye gamoiyeneba Waobebis dasaSrobad. garda amisa, tye aris mTavari faqtori 

miwisqveSa da zedapiruli wylebis resursebis regulirebisaTvis. igi aumjobesebs miwis-

qveSa wylis xarisxs, zrdis wyaroebis gamosavlebs da debits. amasTan, tye aris mdinareTa 

wylis reJimis stabilizaciisa da maTi maqsimaluri pikis Semcirebis ganmapirobebeli. 

mTebSi tyeebi icavs dasaxlebebs, gzebsa da mindvrebs wyaldidobebisa da Rvarcofebisagan, 

eroziuli procesebisagan, mewyrebisa da zvavebisagan. 

tye merqnis nedleulis wyaroa, romelic uxvad gamoiyeneba mrewvelobis sxvadasxva 

dargSi. xe-tyes iyeneben samSeneblo masalad, gasaTbobad. tye iZleva agreTve mravali 
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saxis sakveb da samkurnalo produqtebs, misgan Rebuloben teqnikur da sakveb zeTebs. 

mosaxleobisa da meurneobis zrdasTan erTad izrdeba moTxovnileba merqanze. amis gamo 

iCexeba tyeebi da msoflioSi yovelwliurad tyis farTobi 0,3 %-mde mcirdeba. Tu XX 

saukunis dasawyisSi saSualod erT sul mosaxleze modioda 2 ha tyis farTobi, TandaTan 

is 0,7 ha-mde Semcirda. 

tyeebis Cexis Tanamedrove tempi Tu momavalSic gagrZelda da natyevarze aRdgeniTi 
samuSaoebi ar Catarda, adamiani uaxloes 2_3 saukuneSi aiTvisebs tyeebis mTel marags. 

magram tyeSi marto xeebi ar aris, iq binadrobs mravalricxovani fauna, romelic aseve 

nadgurdeba. bolo aTwleulis ganmavlobaSi mTlianad daikarga mcenareebis 25 aTasamde 

saxeoba, gareuli cxovelebis aTasze meti da aseulobiT Sinauri cxovelebis unikaluri 

jiSebi. garda amisa, atmosferoSi mcirdeba Jangbadis raodenoba, rac sicocxlis mTavari 

ganmapirobebeli faqtoria dedamiwaze. 

garemos mimarT dRes arsebuli krizisuli mdgomareoba gamowveulia ara marto uax-

lesi teqnikis ganviTarebiT, aramed misi araswori gamoyenebiTac. sazogadoebis garkveuli 

nawilis SexedulebiT, buneba saCuqaria, romelic unda gamoviyenoT da miviRoT mogeba, 

Tundac misi dabinZurebis xarjze. amgvari midgomiT garemo imdenad Seicvala, rom ukve 

xdeba bunebrivi kataklizmebi da SesaZlebelia maTi ufro farTo masStabiT gavrceleba 

dedamiwaze. 

sadReisod bunebis dacva da misi resursebis racionalurad gamoyeneba sayovelTao-

sakacobrio mniSvnelobis pirvelxarisxovani problemaa. igi biosferos arsebobis auci-

lebeli winapirobaa. tye aris Jangbadis wyaro da mdidaria sakvebi da sxva nedleuli 

resursebiT, rac aucilebelia nebismier cocxal organizmTa arsebobisaTvis. amitom msof-

lios yvela qveyanaSi gansakuTrebuli yuradReba unda mieqces tyis safris dacvasa da 

gafarToebas. es xels Seuwyobs adamianTa gajansaRebas, cxovelTa da frinvelTa gamrav-

lebas, mosavlianobis matebas da sakurorto-rekreaciuli zonebis gafarToebas. Sesa-

bamisad, qveyanaSi gaizrdeba sakurorto-rekreaciuli, samonadireo da ekoturizmi, riTac 

amaRldeba ekonomika. 

tyis aseTi mravalmxrivi da farTo daniSnulebis gamo misi zrda-ganviTarebis 

xangrZlivi periodi saWiroebs tyis racionalur gamoyenebas, gafrTxilebas da gafarTo-

ebas. amitom yvela dasaxlebaSi mosaxleobam da administraciam unda izrunon Tav-TavianT 

regionSi tyis safris ganaxlebasa da gaSenebaze. maT eqnebaT saSualeba gasaSeneblad 

SearCion maTTvis sasargeblo mcenareTa jiSebi da saWiroebis SemTxvevaSi moaxdinon maTi 

SerCeviTi Wra wliuri Sematebis odenobiT im angariSiT, rom darCenilma uzrunvelyos 

misi bunebrivi aRdgena. 

sasoflo-sameurneo mindvrebSi unda gaSendes qarsacavi tyis zolebi, romlebic 

daicavs mcenareebsa da niadags tenis dakargvisagan, rac xels Seuwyobs mosavlianobis 

gazrdas. tyis resursebis racionalurad gamoyenebis uzrunvelsayofad ki misi damzadeba-

gadamuSavebis procesi unda mimdinareobdes kompleqsurad, unarCeno teqnologiebis 

danergviT. 

vinaidan sazogadoebis nawili jer kidev ver aTviTcnobierebs bunebis dacvis 

problemebs da warmodgena ara aqvs bunebaSi mimdinare procesebze, amitom aucilebelia 

maTi codnis amaRleba bunebaTsargeblobisa da ekologiis Sesaxeb. ekologiuri ganaTleba 

moicavs ekologiur aRzrdas, ganaTlebasa da propagandas. bunebaTsargeblobis racio-

naluri safuZveli ekologiuri ganaTlebis qvakuTxedia. mxolod codnas, axalgazrdobis 

sworad aRzrdasa da bunebis siyvaruls SeuZlia biosferos gadarCena da qveynisTvis 

ekonomikuri keTildReobis motana. 
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THE ROLE OF FORESTS IN THE DEVELOPMENT OF THE BIOSPHERE IN THE 
CONTEXT OF GLOBAL WARMING 

Ts. Basilashvili 

(Institute of Hydrometeorology of Georgian Technical University) 

 

Resume: The main cause of global warming is considered to be high level of Carbon Dioxide in the atmosphere, 
which can only be absorbed by green plants through photosynthesis, as a result of which oxygen is produced, which, in 
its turn, is a life source of all living beings on earth. The paper places special emphasis on the role of forests in cleaning 
process of air through filtration. Forests also play an important role in protection of water resources and saves soil from 
emaciating; in addition, forests protect environment from disasters of various kinds: floods, mudflows, avalanches, 
erosion, etc. Forests play a vital role in protection of the environment from all the above-mentioned threats. 

 
Key words: anthropogenic process; oxygen; photosynthesis; protection of natural resources. 

 
 
 
 

ЭКОЛОГИЯ 

 

 

РОЛЬ ЛЕСА В РАЗВИТИИ БИОСФЕРЫ НА ФОНЕ ГЛОБАЛЬНОГО ПОТЕПЛЕНИЯ 

Басилашвили  Ц. З. 

(Институт гидрометеорологии Грузинского технического университета) 

 
Резюме: В работе отмечается, что основной причиной глобального потепления на Земле является 

повышенный уровень в атмосфере углекислорода, поглощать который могут только зелёные насаждения через 
процесс фотосинтеза. В результате этого образуется кислород, который является источником существования 
всех живых существ на Земле. Отмечается также, что лесной покров, как сильный фильтр, очищает воздух от 
всех загрязняющих веществ. Очень важно, что лес является основным фактором для защиты водных и 
почвенных ресурсов, а также для борьбы с разрушениями при разных катастрофических явлениях: наводнения, 
сели, лавины, оползни, эрозия и др. В целях защиты от них обязательно следует размножать лесной покров. 

 
Ключевые слова: антропогенные процессы; защита природных ресурсов; кислород; фотосинтез. 
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ekologia 

 

 

 

dizelis samuSao procesis srulyofis meTodebisa da axali, 

alternatiuli, nawilobriv homogenuri wvis procesis Sesaxeb

 

merab Rlonti, revaz qavTaraZe, Tamaz natriaSvili 

(r. dvalis manqanaTa meqanikis instituti, n. baumanis saxelobis moskovis saxelmwifo 

teqnikuri universiteti) 

 

 

reziume: Tanamedrove ZravaTmSeneblobisaTvis mTel msoflioSi metad mniSvnelovani 

da aqtualuria Sigawvis Zravebis da maT Soris dizelebis ekologiuri maxasiaTeblebis 

gaumjobeseba. amis misaRwevad erT-erTi ZiriTadi mimarTulebaa Zravas cilindrSi 

mimdinare rTuli fizikur-qimiuri procesebis, kerZod ki wvis procesis, srulyofa. 

statiaSi dizelis samuSao procesis Semdgomi srulyofis potenciali Sefasebulia 

iseTi faqtorebiT, rogoricaa idealuri Termodinamikuri ciklis sawyisi parametrebi; 

wvis procesi da misi marTva; Tbogadacemis procesi; airmimocvlis procesi da meqanikuri 

danakargebi. 

dizelis wvis procesis kvlevaze Catarebul samuSaoTa analiziT dadgenilia, rom 

azotis Jangeulebisa da Wvartlis koncentraciebis Semcirebis meTodebs Soris e. w. 

`miznebis konfliqtia~, rac imiT gamoixateba, rom erTis (magaliTad, [NOx]-is) Semcireba 

iwvevs meoris (Wvartlis) koncentraciis gazrdas da piriqiT. amis gamo Sigawvis Zravebis 

mkvlevrebica da mwarmoeblebic iZulebuli arian, airCion kompromisuli gza, romelic 

iTvaliswinebs erT-erTi maTganis Semcirebas meoris gazrdis xarjze. dasabuTebulia 

dizelis Zravas samuSao procesis srulyofis Tanamedrove meTodebisa da axali, 

alternatiuli (nawilobriv homogenuri) wvis procesis, rogorc azotis Jangeulebisa da 

Wvartlis koncentraciebis erTdrouli Semcirebis meTodis, upiratesoba arsebul 

tradiciul meTodebTan SedarebiT da naCvenebia problemis gadawyvetisaTvis Casatarebeli 

konkretuli RonisZiebebi. 

 

sakvanZo sityvebi: azotis Jangeulebi, alternatiuli wvis procesi, dizeli, 

ekologia, nawilobriv homogenuri narevi, wvis procesi, Wvartli, HCCI procesi. 

 

 

Sesavali 

dRes Tanamedrove civilizaciis winaSe arsebuli globaluri problemebis (ekolo-

giurisa da energetikulis) gadaWra uSualodaa dakavSirebuli Sigawvis ZravebTan, radgan 

isini bunebrivi sawvavis ZiriTadi momxmareblebi arian da garemos dabinZurebis erT-erT 

mizezs warmoadgenen. amasTan, iseTi faqtorebi, rogoricaa: maRali mqk, kargad organize-

buli warmoebis teqnologiebi (siaxleebis swrafi danergva seriul warmoebaSi da aseve 

swrafi reagireba sabazro moTxovnebze) da gabatonebuli (dominirebuli) mdgomareoba 

energiis sxva avtonomiur wyaroebTan SedarebiT faqtobrivad gamoricxavs axlo momavalSi 

alternatiuli Zravebis gamoCenas da maT farTod danergvas.  

                                                 
 aRniSnuli proeqti xorcieldeba SoTa rusTavelis erovnuli samecniero fondis finansuri 

xelSewyobiT (granti #FR/241/3-170/14). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da, SesaZloa, ar asaxavdes SoTa rusTavelis erovnuli samecniero fondis 
Sexedulebebs. 
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aqedan gamomdinare, cxadia, rom Tanamedrove ZravaTmSeneblobisaTvis metad 

mniSvnelovani da aqtualuria Sigawvis Zravebis (maT Soris dizelebis) ekologiuri 

maxasiaTeblebis gaumjobeseba. 

 

 

ZiriTadi nawili  

Tanamedrove samecniero kvlevebis Sedegebis mixedviT, Sigawvis Zravebis ekologiuri 

maxasiaTeblebis gaumjobeseba SesaZlebelia sami ZiriTadi mimarTulebiT:  

1. Zravas cilindrSi mimdinare rTuli fizikur-qimiuri procesebis, kerZod ki wvis 

procesis, srulyofiT (anu procesis iseTi warmarTviT, roca wvis produqtebi mavne 

komponentebis minimalur raodenobas Seicavs); 

2. Zravas gamomSveb sistemaSi sxvadasxva saxis neitralizatoris dayenebiT; 

3. alternatiuli sawvavebis (bunebrivi airi, wyalbadi, mcenareuli warmoSobis 

spirtebi, zeTebi da sxv.) gamoyenebiT. 

naSromSi ganxilulia Sigawvis Zravebis ekologiuri maxasiaTeblebis gaumjobesebis 

pirveli mimarTuleba, romlis analizma cxadyo, rom azotis Jangeulebisa da Wvartlis 

koncentraciebis Semcirebis meTodebs Soris e. w. `miznebis konfliqtia~, ris gamoc erTis 

(magaliTad, [NOx]-is) Semcireba iwvevs meoris (Wvartlis) koncentraciis gazrdas da 

piriqiT. amitom Sigawvis Zravebis mkvlevrebica da mwarmoeblebic iZulebuli arian, 

airCion kompromisuli gza, romelic iTvaliswinebs erT-erTi maTganis Semcirebas meoris 

gazrdis xarjze. aqedan gamomdinare, aqtualuria: 

axali, alternatiuli (nawilobriv homogenuri) da klasikuri, seriuli warmoebis 

dizelebisaTvis damaxasiaTebeli wvis procesebis modelireba; 

dizelis gamonabolqv airebSi azotis Jangeulebisa da Wvartlis koncentraciebis 

mkveTri Semcirebis SesaZleblobis gamokvleva modelirebis safuZvelze;  

axali, perspeqtiuli dizelebis daproeqtebisas ekologiuri maxasiaTeblebis 

prognozireba; 

wvis alternatiuli da klasikuri procesebis SedarebiTi analizi; 

neitralizatorebis gamouyeneblad axali, alternatiuli wvis procesis potencialis 

saSualebiT Zravas ekologiuri maxasiaTeblebis gaumjobeseba (azotis Jangeulebisa da 

Wvartlis koncentraciebis erTdroulad SemcirebiT). 

 

1. Sigawvis Zravebis samuSao procesis srulyofis Tanamedrove meTodebis mokle 

analizi 

dguSiani Zravebis samuSao procesis srulyofis potencialis Sefaseba xdeba Semdegi 

faqtorebiT: 

1. idealuri Termodinamikuri ciklis sawyisi parametrebiT; 

2. wvis procesiTa da misi marTviT; 

3. Tbogadacemis procesiT; 

4. airmimocvlis procesiT; 

5. meqanikuri danakargebiT. 

idealuri Termodinamikuri ciklis sawyisi parametrebidan ZiriTadi mniSvneloba 

eniWeba Zravas kumSvis xarisxs, romlis mateba erTmniSvnelovnad iwvevs Zravas mqk-is 

zrdas. cnobilia, rom benzinis ZravebSi kumSvis xarisxis sidide SezRudulia sawvavis 

xarisxiTa da detonaciis arsebobiT, xolo dizelis ZravebSi _ ZiriTadi detalebis 

TbodaZabulobiTa da azotisa da Wvartlis gamonabolqviT. am mdgomareobidan gamosvla, 

anu SezRudvebis nawilobrivi moxsna, SesaZlebelia regulirebadi kumSvis xarisxis 

gamoyenebiT, romelic nawilobrivi datvirTvis reJimebis dros izrdeba. sadReisod 
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cvalebadi kumSvis xarisxis misaRebad arsebobs ramdenime midgoma: dguSis svlis 

cvlileba, cilindris moZravi Tavi, mierTebuli moculobebi, muxla lilviT regulireba 

da sxv. maTi cnobili variantebi ganxilulia naSromebSi [1, 2, 3]. aq aRvniSnavT mxolod 

imas, rom seriul warmoebaSi maT ver poves farTo gamoyeneba upirveles yovlisa imis 

gamo, rom saimedo konstruqciis Seqmna dakavSirebulia sakmaod did xarjebTan. miuxedavad 

amisa, dguSiani Zravas wvis procesis srulyofisaTvis jerovani yuradReba unda daeTmos 

kumSvis xarisxis regulirebas.  

gaRaribebuli nareviT sasurveli samuSao procesis realizacia Termodinamikuri 

TvalsazrisiT muSa sxeulis Tvisebebis Secvlaa (an cilindrSi airis adiabatis 

maCveneblis cvlileba, romlis matebiTac Zravas Termuli mqk izrdeba). amasTan, aseTi 

midgoma SezRudulia ara marto aalebis zRvrebiT (anu haeris siWarbis koeficientis 

zRvruli mniSvnelobebiT), aramed benzinis Zravebis SemTxvevaSi izRudeba saSualo 

efeqturi wnevis Semcireba da namuSevari airebis neitralizaciaze gasawevi xarjebis 

zrda, xolo dizelebSi _ kuTri simZlavris Semcireba, romelic namuSevari airebis 

recirkulaciiTaa gamowveuli. benzinis ZravebSi nawilobrivi datvirTvis reJimebze sawvavi 

narevis ganSreveba da uSualo Sefrqveva efeqtur mqk-s zrdis dizelis mqk-mde da ufro 

metadac ki. amas Tan sdevs azotis Jangeulebis emisiis safuZvliani Semcireba, magram 

iqmneba Wvartlis myari nawilakebis Semcirebis problema, rac sawvavis SemSveb sistemaSi 

Sefrqvevis mqone benzinis ZravebSi ar xdeba.  

wvis procesi da misi marTva. benzinisa da dizelis Zravebis tradiciuli wvis 

procesebis alternativaa homogenuri TviTaaleba (HCCI _ Homogeneous Charge Compression 

Ignition _ homogenuri muxtis SekumSviT aaleba). zogjer ixmareba _ `kontrolirebadi 

TviTaaleba~ (CAI _ Controlled Auto Ignition) [4]. aseTi alternatiuli Zrava warmoadgens 

dizelisa da otos Termodinamikuri cikliT momuSave Zravas kombinacias. aseT Zravebs 

`Diesotto~-sac uwodeben. amasTan, xSirad ixmareba terminebi: `homogenuri wva~ da `Zrava 

homogenuri wviT~ (igulisxmeba homogenuri narevis wva) [4, 5]. Zravebis TeoriaSi miRebuli 

terminologiis mixedviT, naSromSi gamoyenebulia terminebi: `nawilobriv homogenuri wva~ 

da `Zrava nawilobriv homogenuri wviT~.  

didi perspeqtivebi aqvs zemoaRniSnuli procesis (homogenuri muxtis aaleba 

SekumSviT) gamoyenebas benzinisa da dizelis ZravebSi. amiTaa swored ganpirobebuli am 

procesis mimarT mkvlevrebis mzardi interesi [6, 7]. aRsaniSnavia, rom kumSviT aalebuli 

homogenuri haersawvavis narevis wvis xangrZlivoba sagrZnoblad mcirea tradiciuli wvis 

procesis xangrZlivobasTan SedarebiT, xolo Zravas samuSao cikli uaxlovdeba 

Termodinamikur cikls mudmivi moculobis dros siTbos miwodebiT (otos cikli). im 

SemTxvevaSi, roca otosa da dizelis ciklebs miewodeba erTi da imave raodenobis siTbo, 

maSin otos ciklis mqk ufro maRalia dizelis ciklTan (mudmivi wnevis dros siTbos 

miwodebiT) SedarebiT [8], xolo, Tu am ciklebis kumSvis xarisxebia Tanabari (Tanabaria 

ciklis maqsimaluri wnevebi), maSin, piriqiT, dabalia.  

amrigad, homogenuri wvisas ciklis mqk-is amaRleba damokidebulia samuSao ciklis 

efeqturobis zrdaze. homogenuri wvis koncefciis ZiriTadi upiratesoba isaa, rom 

gamonabolqvi airebis neitralizatorebis gareSe unda iqnes miRweuli azotis Jangeulebis 

emisiis mkveTri Semcireba, rac ufro maRali mqk-is miRebis saSualebas iZleva. am 

TvalsazrisiT, aRniSnuli koncefcia gansakuTrebiT sainteresoa Zravas nawilobrivi 

datvirTvebis reJimebze muSaobisas. amitom saWiroa HCCI-is sistemam, anu homogenuri 

muxtis SekumSviT aalebam, uzrunvelyos Zravas saimedo muSaoba reJimebis cvlilebis 

farTo diapazonSi da aseve aucilebelia mis Seqmnasa da danergvaze gaweuli xarjebis 

analizi. cxadia, am sistemis samecniero damuSavebazea damokidebuli misi perspeqtivebi da 

gamoyeneba seriul warmoebaSi.  
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Tbogadacemis procesi. cnobilia, rom Tbogadacemis procesi (gansakuTrebiT samuSao 

procesis maRali wnevebis fazaSi) arsebiT gavlenas axdens Zravas samuSao ciklis 

efeqturobaze. muSa sxeulidan Tboarinebis SemcirebiT momuSave Zravas (idealSi _ 

adiabaturi Zrava) Seqmnis koncefciam wvis kameris Tboizolaciisa da misi zedapiris 

temperaturis gazrdiT ver gaamarTla imedebi da, rogorc gamokvlevebidan Cans [9,10], 

naklebad perspeqtiulia. Tboarinebis Semcirebis idea Tbogadacemis zedapirebis 

SemcirebiT nawilobriv realizdeba TavisufaldguSebian ZravebSi, romlebSic ar aris 

cilindrebis Tavis TbomimRebi zedapirebi. aseTi midgoma warmatebiT iqna realizebuli 

meore msoflio omis dros saaviacio dizelis ZravebSi [11] da dRes rig SemTxvevebSi 

gamoiyeneba aSS-Si [12, 13]. unda aRvniSnoT, rom am SemTxvevaSi Termodinamikur 

upiratesobebTan erTad warmoiqmneba kameris formis, airmimocvlisa da meqanikuri 

danakargebis optimizaciis problemebi. aqtualuria aseve mZlavr dizelisZravian satvirTo 

avtomobilebSi wvis produqtebisa da gamagrilebeli siTxis siTbos racionaluri 

gamoyenebis sakiTxi. aqve SevniSnavT, rom gamouyenebeli siTbos raodenoba Zravas Tbur 

balansSi danakargebis mniSvnelovan nawils Seadgens da wvis procesis srulyofisaTvis 

mas jerovani yuradReba unda mieqces.  

airmimocvlis procesi. airmimocvlis procesi arsebiT gavlenas axdens mTlianad 

Zravas muSaobaze, kerZod, samuSao ciklis efeqturobaze ara marto Zravas muSaobis 

maqsimaluri datvirTvebisas, aramed nawilobrivi datvirTvebis reJimebis drosac. garda 

amisa, aerodinamikuri procesebi Zravas SemSveb da gamSveb sistemebSi, aseve wvis kameraSi 

moqmedebs narevwarmoqmnisa da wvis procesebis mimdinareobaze [4, 5, 8]. miuxedavad imisa, 

rom moTxovnebi airmimocvlis sistemebze icvleboda ZravaTmSeneblobis ganviTarebiT, 

mkvlevrebi Tavidanve cdilobdnen airmimocvlis procesi emarTaT da eregulirebinaT 

Zravas muSaobis reJimis mixedviT. dReisaTvis am mimarTulebiT miRweulia mniSvnelovani 

warmatebebi mravali mwarmoeblis mier. amis naTelsayofad mogvyavs ramdenime magaliTi: 

1.  Honda-s sarqvlebis marTvis sistema saSualebas iZleva, muxla lilvis brunTa six-

Siris mixedviT Zravas muSaobis procesSi oTxsarqvliani reJimi Seicvalos orsarqvlianiT 

da piriqiT [4, 14];  

2. BMW-s sistema `Valvetronic~ sarqvlebis mTliani marTviT saSualebas iZleva Zravas 

muSaobis reJimis mixedviT Seicvalos rogorc airganawilebis fazebi, aseve sarqvlis svla 

[15]; 

3. BMW-s SeSvebis sistema erTi sigrZis SemSvebi milsadenidan meoreze mdovre 

gadasvliT da piriqiT [16] gamoiyeneba rogorc benzinis, aseve dizelis ZravebSi cilin-

dris axali muxtiT Sevsebis gasaumjobeseblad. es sistema dizelebSi uzrunvelyofs Sema-

vali haeris dagrigalebasac.  

es, ra Tqma unda, araa sruli CamonaTvali. maT SeiZleba daematos sxva cnobili 

sqemebic, kerZod: Nissan [17], Toyota [18], BMW [19], Mitsubishi [20] da sxv. unda aRiniSnos, rom 

praqtikulad yvela zemoT CamoTvlili airmimocvlis sistema dayenebulia seriul 

Zravebze. garda amisa, sadReisod dguSiani Zravebis Cabervis potenciali jer kidev araa 

amowuruli da airmimocvlis sistemebi kvlavac viTardeba.  

meqanikuri danakargebi. Zravas samuSao ciklis efeqturoba mniSvnelovnadaa 

damokidebuli gardauval meqanikur danakargebze, romelTa minimumamde dayvana rCeba erT-

erT mTavar problemad dguSiani Sigawvis Zravebis mkvlevrebisa da mwarmoeblebisaTvis. 

meqanikur danakargebSi mrudmxara-barbaca meqanizms mniSvnelovani wili udevs da amitom 

gamomgonebelTa umravlesoba mis arsebobas miiCnevs mTavar problemad dguSiani Zravebis 

Semdgomi ganviTarebis gzaze. aman ganapiroba mrudmxara-barbaca meqanizmis sakmao 

raodenobis alternatiuli variantis (ubarbaco Zravebi, sxvadasxva tipis Tavisufaldgu-

Sebiani Zravebi, vankelis Zravebi da sxv. [21]) Seqmna. Zravas samuSao ciklis Termodinamikuri 

efeqturobis TvalsazrisiT isini yvela CamorCeba mrudmxara-barbaca meqanizms, oRond 
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zogierTi maTganisaTvis, magaliTad, vankelis ZravebisaTvis damaxasiaTebelia xaxunisas 

ufro meti danakargebi. xaxunis danakargebis minimizaciisaTvis ki saWiroa SezeTvis sistemis 

srulyofa, axali SemzeTi saSualebebisa da axali masalebisagan moxaxune nawilebis 

damzadeba, moxaxune zedapirebis axali teqnologiebiT damuSaveba da sxv. aucilebelia 

aRvniSnoT, rom meqanikur danakargebs, garda xaxuniT danakargebisa, aseve miekuTvneba Zravas 

damatebiTi agregatebis amZravebi, kerZod, zeTisa da wylis tumboebi, sawvavis Sefrqvevis 

sistema, eleqtruli generatori. saavtomobilo Zravebis SemTxvevaSi maT unda daematos 

saWis marTvis maZlierebeli, avtomobilebSi mikroklimatis uzrunvelmyofi mowyobiloba da 

sxv. momavalSi gaTvaliswinebulia seriul Zravebze sawvavisa da zeTis xarjebis marTvadi 

tumboebisa da marTvadi eleqtruli agregatebis farTo gamoyeneba da a. S. meqanikuri 

danakargebis SemcirebisaTvis naklebperspeqtiulia periodulad gamorTvadi cilindrebiTa 

da samuSao ciklebiT momuSave Zravebis Seqmna [4, 22]. 

 

2.  sawvavis uSualo Sefrqvevis mqone dizelebisaTvis axali, alternatiuli wvis 

procesebis damuSavebis aucilebloba 

rogorc zemoT moyvanili analiziTa da grZelvadiani samecniero prognozebiT [4, 5, 

8, 23] mtkicdeba, axlo momavalSi benzinisa da dizelis Zravebi Zveleburad iqneba 

satransporto energetikis ZiriTadi birTvi. TiTqmis 150 welia mkacri konkurenciis 

pirobebSi mimdinareobs dguSiani Zravebis am ori ZiriTadi tipis ganviTareba da 

srulyofa. amasTan, TiToeul maTgans aqvs moxmarebis Tavisi sfero, romelSic isini 

praqtikulad monopolistebad iTvlebian. dizelis ZravebisaTvis es aris wylis, rkinigzis 

transporti da satvirTo avtomobilebi, xolo benzinis ZravebisaTvis _ sportuli 

avtomobilebi, msubuqi transporti (motocikletebi da mopedebi), msubuqi aviacia (saerTo 

daniSnulebis aviacia). benzinisa da dizelis Zravebis konkurencia sakmaod igrZnoba 

saavtomobilo transportSi, kerZod msubuqi avtomobilebis bazarze, sadac 

dizelisZraviani avtomobilebis umravlesoba aRWurvilia sawvavis uSualo Sefrqvevis 

mowyobilobebiT. 

bolo aTwleulebSi benzinis ZravebSi sawvavis ekonomiurobis mxriv mniSvnelovani 

progresia, rac pirvel rigSi karbiuratoruli sistemis gauqmebiTa da SemSveb arxSi 

sawvavis Sefrqvevis meTodis danergviTaa gamowveuli. miuxedavad amisa, isini kvlav 

sagrZnoblad CamorCebian (sawvavis xarjis daaxloebiT 20_30 %-iT) sawvavis uSualo 

Sefrqvevis mqone dizelis Zravebs [8, 23]. bunebrivia, rom benzinis Zravebis specialistebi 

yovelmxriv cdiloben am sxvaobis aRmofxvras. isini Zravas SemSveb arxSi sawvavis 

Sefrqvevis meTodis paralelurad srulyofen Zravebsac, romlebSic uSualod xorci-

eldeba cilindrSi benzinis Sefrqveva. aseTi benzinis Zravebi dizelis Zravebis msgavsad 

muSaobs nawilobrivi datvirTvebis reJimiT haersawvavis heterogenuli nareviT, da amitom 

wvis procesSi Wvartlis myari nawilakebi warmoiqmneba. aRsaniSnavia, rom Euro-6-is 

normebi iTvaliswinebs SezRudvebs Wvartlis myari nawilakebis emisiaze ara marto 

dizelebisaTvis, aramed sawvavis uSualo Sefrqvevis mqone benziniT momuSave 

ZravebisTvisac. sxva tipis benzinis Zravebi muSaobs homogenuri narevis iZulebiTi 

aalebiT, romlis wvis drosac Wvartli praqtikulad ar warmoiqmneba da, bunebrivia, rom 

aseTi SezRudvebi am ZravebisTvis araa miRebuli. naTelia, rom Wvartlis myari 

nawilakebis gamotyorcnis Semcireba aqtualuri amocanaa rogorc benzinis, aseve dizelis 

sawvavis uSualo Sefrqvevis mqone yvela maRalekonomiuri saavtomobilo ZravasaTvis.  

Tanamedrove teqnikis done toqsikuri nivTierebebis neitralizebisaTvis ar iZleva 

`nulovani~ gamonabolqvis mqone dizelisZraviani avtomobilis Seqmnis saSualebas 

upirveles yovlisa azotis Jangeulebisa da Wvartlis myari nawilakebis arsebobis gamo. 

samuSao procesis optimizaciis tradiciuli meTodebiT (maRali Caberva Sualeduri 

gagrilebiT, muxtis dagrigalebis regulirebiT, ciklis ganmavlobaSi mravaljeradi Sefr-
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qveviT, namuSevari airebis recirkulaciiT da sxv.) SesaZlebelia, sagrZnoblad Semcirdes 

wvis produqtebSi maTi koncentracia, magram darCenili nawili aucilebelia ganeitraldes 

efeqturi filtrebis saSualebiT. sadReisod arsebuli myari nawilakebis filtrebi Zviria 

da desulfatizebuli sawvavebis SemTxvevaSic ki momsaxurebis arasakmarisi vada aqvT. 

axali, alternatiuli wvis procesebis gamoyenebiT, kerZod homogenuri wviT, SesaZlebelia 

arsebiTad SevamciroT Zravas cilindrSi zemoaRniSnuli mavne komponentebis warmoqmna da 

amiT SevamsubuqoT Zravas gamomSveb sistemaSi dayenebuli neitralizatorebis muSaoba. 

amgvarad, Tu am mimarTulebiT uaxloes wlebSi ar gveqneba dadebiTi tendenciebi, maSin 

Tavad yvelaze ekonomiuri Tburi Zravebi, anu sawvavis uSualo Sefrqvevis mqone dguSiani 

Zravebi, nakleb perspeqtiuli iqneba. 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT: 

1. axali, alternatiuli wvis procesis meTodebis damuSavebis aucilebloba 

ganpirobebulia dizelis tradiciuli ciklis TvisebiT (`miznebis konfliqtiT~) _ azotis 

Jangeulebisa da Wvartlis koncentraciebis cvlilebiT. am konfliqtis gadawyveta 

gulisxmobs iseTi alternatiuli wvis procesis gamoyenebas, romelic am mavne 

komponentebis erTdroul Semcirebas SeZlebs; 

2. am axali, alternatiuli wvis procesis Sesafaseblad da Zravas axali, 

alternatiuli wvis procesiT ekologiuri da efeqturi maxasiaTeblebis prognozirebi-

saTvis aucilebelia cilindrSi mimdinare procesebi, turbulenturi wva da mavne 

nivTierebebis warmoqmna aisaxos samganzomilebiani modelirebiT, romelic daeyrdnoba 

hidro- da aerodinamikisa da qimiuri kinetikis fundamentur gantolebebs. 

 

3.  axali, alternatiuli (nawilobriv homogenuri) wvis procesis aRwera da misi 

upiratesobani 

klasikur dizelis wvis process (sawvavis uSualo SefrqveviT) axasiaTebs ori 

ZiriTadi stadia (faza): kinetikuri da difuzuri [4, 5, 8, 9, 24]. wvis kinetikuri stadia, 

Tavis mxriv, warmoadgens haerisa da sawvavis orTqlis narevis wvas, romelic yalibdeba 

aalebis Seyovnebis mokle periodSi (intensiuri aorTqlebisa da narevwarmoqmnis dros), 

roca qimiuri procesebi dominirebs. aalebis kerebi warmoiqmneba erTdroulad wvis 

kameris sxvadasxva zonaSi. wvas cilindrSi Tburi afeTqebis xasiaTi aqvs da is 

mimdinareobs maRali siCqariT, rasac Tan sdevs wnevis mkveTri zrda [4, 8, 26, 27, 28, 29]. 

wvis difuzuri stadiisas moreagire komponentebis (sawvavis orTqlisa da Jangbadis) 

turbulenturi difuziis fizikuri procesi Warbobs, romlis drosac cilindrSi 

lokaluri temperaturebis (Ti) da haeris siWarbis koeficientis (αi) mniSvnelovani 

uTanabrobaa. unda aRiniSnos, rom cilindrSi warmoqmnili rogorc azotis Jangeulebis, 

ise Wvartlis myari nawilakebis lokaluri koncentraciebi upirveles yovlisa 

damokidebulia haeris siWarbis koeficientisa da temperaturis lokalur mniSvnelobebze 

(nax. 1). dizelis Zravas muSaobis klasikur procesSi azotis Jangeulebi warmoiqmneba 

dizelis sawvavisa da haeris heterogenuli narevis wvisas im lokalur zonebSi, 

romlebSic narevi Tavisi SedgenlobiT uaxlovdeba steqiometriul narevs, xolo 

temperatura Ti>1800 K-ze. Wvartli ki warmoiqmneba im lokalur zonebSi, romlebSic haeris 

siWarbis koeficientis mniSvnelobebia αhi<0,6_0,7-ze. 

 1-l nax-ze naCvenebia, rom dizelis ekologiuri maxasiaTeblebis mniSvnelovani 

gaumjobeseba savsebiT realuria, Tu is imuSavebs axali, alternatiuli (nawilobriv homo-

genuri) wvis procesiT, romlis drosac haeris siWarbis koeficientisa αhi da temperaturis 

Ti lokaluri mniSvnelobebi ar iqneba im diapazonebSi, romlebSic azotis Jangeulebi da 

Wvartli warmoiqmneba.  
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 nax. 1. azotis Jangeulebisa da Wvartlis warmoqmnis diapazonebi haeris siWarbis koeficientisa da 

temperaturis lokaluri mniSvnelobebis mixedviT [30, 31] 

 

dizelis Zravas muSaobis klasikuri procesis dros narevis homogenizaciis es 

amocana ar dgas wvis procesis dawyebamde. alternatiuli wvis procesis mqone dizelebSi 

ki misi arseboba aucilebelia da narevis homogenizaciisaTvis SeiZleba gamoyenebul iqnes 

sxvadasxva xerxi. magaliTad, sawvavis adreuli Sefrqveva (Sevsebis procesSi an kumSvis 

taqtis dasawyisSi), rasac mosdevs narevwarmoqmnisaTvis gankuTvnili drois mniSvnelovani 

zrda da, rogorc Sedegi, praqtikulad narevis sruli homogenizacia. aseTi procesi, 

rogorc zemoT ukve iyo aRniSnuli, HCCI (homogenuri muxtis SekumSviT aaleba) procesia 

[5, 8, 30]. es procesi gankuTvnilia ciklis saerTo temperaturis Sesamcireblad da Zravas 

muSaobis uzrunvelsayofad misaRebi haeris siWarbis koeficientiT. aq aucilebelia 

aRiniSnos, rom HCCI procesi pirvel rigSi miiRweva adreuli SefrqveviT da frqvevanas 

specialuri konstruqciiT, romlis saqSenebis raodenoba mniSvnelovnadaa gazrdili 

(SeiZleba 20-ze metic iyos), xolo saqSenis RerZebs Soris kuTxe Semcirebulia, raTa 

sawvavi ar moxvdes cilindris kedlebs.  

potenciuri SesaZleblobebis miuxedavad, jerjerobiT HCCI procesi seriul ZravebSi 

ar gamoiyeneba. amis mizezi upirveles yovlisa aris wvis procesis marTvis sirTule. HCCI 

procesis dros cilindris mTel moculobaSi wva mimdinareobs kinetikuri meqanizmiT 

(difuzuri stadiis gareSe) TiTqmis erTdroulad da faqtobrivad xdeba Tburi afeTqeba, 

rasac Tan sdevs didi siCqariT Tbogamoyofa da wnevis mateba. es kargad Cans me-2 nax-ze, 

romelzec moyvanilia sawvavis miwodebis siCqarisa dmSefrqv./dda Tbogamoyofis siCqaris 

dQx/d�cvalebadobis xasiaTi wvis tradiciuli da HCCI procesebis dros (mSefrqv. 

cilindrSi Sefrqveuli sawvavis masaa, Qx _ wvis kameraSi gamoyofili siTbos raodenoba, φ 

_ muxla lilvis mobrunebis kuTxe). rogorc diagramebidan Cans, tradiciuli procesisagan 
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gansxvavebiT HCCI procesisas kumSvis procesis bolosken xorcieldeba sawvavis 

xuTjeradi Sefrqveva mniSvnelovani winswrebiT, e. i. procesi praqtikulad nawilobriv 

homogenuria. miuxedavad amisa, HCCI procesisas Tbogamoyofis siCqare 2-jer metia, xolo 

wvis xangrZlivoba _ 5-jer naklebi tradiciul procesTan SedarebiT. cxadia, homogenuri 

narevis wvis procesi umarTavi xdeba, rasac Tan axlavs Zravas ZiriTadi detalebis 

meqanikuri datvirTvebisa da xmauris zrda.  

 
nax. 2. wvis tradiciuli da HCCI procesebis dros sawvavis mowodebis siCqarisa da Tbogamoyofis 

cvalebadobis xasiaTi muxla lilvis mobrunebis kuTxis mixedviT [4, 5] 

 

narevis homogenizaciis cnobili xerxebi: sawvavis CiraRdnebis moZraobisa da SemSvebi 

haeris nakadis brunvis intensiurobis SeTanwyoba, Sefrqvevis wnevis zrda da sxv., rom-

lebic Cveulebrivad gamoiyeneba nagvianevi siCqaris (tradiciuli) Sefrqvevisas, aseve 

SeiZleba gamoyenebul iqnes HCCI procesis gansaxorcieleblad [4, 5, 8]. magram nagvianevi 

Sefrqvevisas, adreul SefrqvevasTan SedarebiT, narevwarmoqmnis drois simciris gamo wvis 

procesis swori organizebisasac ki miiRweva arasruli, anu narevis nawilobrivi, 

homogenizacia.  

winamdebare naSromSi HCCI procesis nacvlad ganxilulia nawilobriv homogenuri 

procesi, romelSic wvis sawyisi momentis marTvisa da wvis siCqaris SezRudvisaTvis 

SemoTavazebulia recirkulaciis gamoyeneba, romelic, Tavis mxriv, gulisxmobs wina 

samuSao ciklis namuSevari airebis nawilobriv damatebas (Serevas) SemSvebi sistemis 

koleqtorSi arsebul (Semaval) haeris axal muxtTan. es procesi xasiaTdeba 

recirkulaciis xarisxiT (wiliT), romelic warmoadgens recirkulirebuli airebis 

moculobebis (an masebis) fardobas axali muxtis raodenobasTan [5, 8]. naTelia, rom wvis 

siCqaris SezRudva ganxorcieldeba gamonabolqvi inertuli airebis wilis zrdiTa da 

muxtSi Jangbadis SemcirebiT, anu recirkulaciis xarisxis gadidebiT. praqtikulad aseTi 

procesis realizeba sawvavis miwodebis sawyisi momentis mudmivobis dros SesaZlebelia 

sawvavis Sefrqvevis xangrZlivobis SemcirebiTa da recirkulaciis xarisxis mniSvnelovani 

gadidebiT [31, 32]. axal muxtSi namuSevari airebis wilis zrda iwvevs aalebis periodis 

Seyovnebis mniSvnelovan zrdas, rac mTlianad yofs erTmaneTisagan Sefrqvevisa da 

sawvavis aalebis procesebs, ris gamoc sawvavis orTqlisa da haeris narevis (romelic 

namuSevar airebs Seicavs) wvas ZiriTadad kinetikuri xasiaTi aqvs. am dros difuzuri 

stadia praqtikulad ar arsebobs. wvis kinetikuri fazisaTvis damaxasiaTebeli Tbo-

gamoyofis maqsimaluri siCqaris miuxedavad, aseTi narevis wvisas lokaluri temperaturebi 

SedarebiT dabalia, rac gamowveulia recirkulaciis maRali xarisxiT. maqsimaluri lo-

kaluri temperaturebis da muxtSi Jangbadis Semcireba blokavs azotis Jangeulebis war-

moqmnas. es dasturdeba im kvlevebiT, romlebic Catarda eqsperimentul, e. w. `gamWvirvale~ 
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(transparantul) dizelebze (nax. 3). gadaRebuli kadrebidan Cans, rom HCCI  procesisas 

praqtikulad ar xdeba Wvartlis Cveuli gamosxiveba, rac damaxasiaTebelia tradiciuli 

dizelebisaTvis. am SemTxvevaSi wvis kameraSi gamosxivebas aqvs lurji feri nacvlad 

kaSkaSa laqebiani yviTlisa, romelic warmoiqmneba heterogenuli narevis wvis dros.  

 
  

nax. 3. tradiciuli da HCCI procesebis dros wvis procesis mimdinareobis 

 fotoebi da am procesebis dros azotis Jangeulebis cvalebadobis xasiaTi [7]  

 

tradiciuli dizelis wvis procesisagan da naperwkluri anTebisagan gansxvavebiT 

HCCI procesSi SesaZlebelia sawvavis wvis siTbos realizeba sawvavi narevis 

dabaltemperaturuli wviT (wvis kameris mTel moculobaSi), roca ar xdeba alis 

CiraRdnis (rogorc es dizelebSia) an alis frontis (naperwkluri anTebis dros) 

warmoqmna.  

es Sedegebi cxadyofs, rom HCCI process dizelebSi SeuZlia azotis Jangeulebisa da 

Wvartlis myari nawilakebis erTdrouli minimizacia. e. i. am procesis saSualebiT 

SesaZlebelia gadawydes zemoxsenebuli toqsikuri komponentebis `miznebis konfliqti~, 

rac, samwuxarod, ver wyvets wvis procesis marTvis problemas.  

Cven mier gaTvaliswinebulia dizelebSi axali, alternatiuli, nawilobriv 

homogenuri wvis procesis ganxorcieleba ise, rom kumSvis procesis bolos haerisa da 

recirkulirebuli inertuli airebis narevSi sawvavis Sefrqvevam xeli Seuwyos narevis 

homogenizacias. ra Tqma unda, es ver uzrunvelyofs narevis srul homogenizacias, rogorc 

naadrevi Sefrqvevis dros iyo SesaZlebeli. Cvens SemTxvevaSi warmoiqmneba nawilobriv 

homogenuri narevi, radgan srul homogenizacias xels uSlis rogorc nagvianevi Sefrqveva, 

aseve frqvevanebis saqSenebis SezRuduli raodenoba. aqve SevniSnavT, rom tradiciuli da 

HCCI procesisaTvis Seqmnili frqvevanebis unificirebuli konstruqciebis (da mTlianad 

sawvavmimwodi sistemis) gamoyeneba seriul ZravebSi mniSvnelovnad Seamcirebs nawilobriv 

homogenuri wvis procesis danergvis danaxarjebs.  

zemoaRniSnul process homogenuri wvis gansazRvris analogiurad SemdgomSi nawi-

lobriv homogenuri wvis procesi vuwodeT. nawilobriv homogenuri narevis homogenizaciis 

xarisxi, romelic ZiriTadad gansazRvravs dizelis samuSao ciklSi azotis Jangeulebisa 

da Wvartlis raodenobas, damokidebulia aalebis Seyovnebis sidideze, sawvavis Sefrqvevis 
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maxasiaTeblebsa da parametrebze, aseve dizelis cilindrSi muxtis moZraobis 

dagrigalebis intensiurobaze da sxv.  

cnobilia, rom dizelebSi (ara aqvs mniSvneloba ra xerxiT!) aalebis Seyovnebis 

sididis marTva praqtikulad niSnavs wvis procesis, kerZod misi dasawyisis, marTvas [27, 

28, 29]. avtorebis mier SemoTavazebuli meTodi, romelic exeba nawilobriv homogenuri wvis 

process, iTvaliswinebs imas, rom narevis homogenizaciaze da aalebis Seyovnebaze gavlena 

(Zravas samuSao ciklis sxva parametrebTan erTad) unda ganxorcieldes namuSevari airebis 

recirkulaciis xarisxis regulirebiT.  

cxadia, rom saavtomobilo dizelebSi, HCCI procesis ganxorcielebis sirTulisagan 

gansxvavebiT, nawilobriv homogenuri wvis procesi (wvis kinetikuri fazis gabatonebuli 

mdgomareobiT) praqtikulad metad sainteresoa, radgan igi ar saWiroebs tradiciuli, 

seriuli dizelebis sawvavmimwodi sistemis mniSvnelovan cvlilebebs.  

HCCI procesi, rogorc dizelisa da benzinis Zravebis klasikuri samuSao ciklebis 

hibridi. dizelebisa da benzinis Zravebis mZafrma konkurenciam, rogorc es maTi 

ganviTarebis istoriidan Cans, ZvelTaganve Seuwyo xeli iseTi axali, alternatiuli 

samuSao procesebis organizebas, romlebic SeZlebda am principulad gansxvavebuli 

Zravebis dadebiTi Tvisebebis erT ZravaSi gaerTianebas. 

samuSao ciklebis damaxasiaTebeli niSan-Tvisebidan gamomdinare, naTelia, rom HCCI 

procesis mqone Zrava aris dizelisa da benzinis Zravebis hibridi. aq unda ganvmartoT, 

rom hibriduli Zravebi am SemTxvevaSi gulisxmobs dguSian Zravebs, romelTa samuSao 

cikli xasiaTdeba dizelebisa da benzinis Zravebis niSan-TvisebaTa kombinaciiT. am 

SemTxvevaSi benzinis Zravebs miekuTvneba yvela is Zrava, romlebic otos Termodinamikuri 

ciklis Sesabamisad muSaobs. aseTi dazusteba saWiroa, radgan hibridul Zravebs, 

Cveulebriv, uwodeben avtomobilis Zalur agregats, romelic Sedgeba dguSiani Zravasa da 

eleqtroZravasagan [33]. 

naSromSi [34] ganxilulia wvis procesi, romelic warmoadgens homogenuri da 

heterogenuli wvis kombinacias. masSi aseve mocemulia dizelebSi homogenuri wvis Semdegi 

klasifikacia:  

1. idealuri homogenuri narevis wva. homogenuri narevi maSinaa idealuri, roca 

lokaluri da jamuri (avtorebis terminologiis mixedviT _ globaluri [34]) haeris 

siWarbis koeficientebi tolia, anu αჰi=αƩჰ. aseTi procesis realizeba SesaZlebelia mxolod 

gare narevwarmoqmniT da Seesabameba HCCI procesis klasikur ganmartebas. idealuri 

homogenizaciis misaRwevad gamoyenebuli iyo airisebri sawvavi, kerZod buTani, romlis 

Sefrqvevac xorcieldeboda SemSveb traqtze; 

2. homogenuri dizeluri wva. aseTi wva xdeba maSin, roca homogenizacia Siga 

narevwarmoqmniT miiRweva. cilindrSi erTi ciklis ganmavlobaSi xorcieldeba uSualo 

Sefrqveva _ adreuli da mravaljeradi (ganxilul naSromSi _ xuTjeradi [34]). amasTan, 

calkeuli Sefrqvevis dozebi TiTqmis Tanabaria, xolo Sefrqvevis wneva da temperatura 

isea SerCeuli, rom wvis kameris kedlebze sawvavis rac SeiZleba naklebi raodenoba 

moxvdes; 

3. gayofili, anu orstadiiani wva (Split Combustion). aseTi wva, Tavis mxriv, homogenuri 

da heterogenuli wvis kombinaciaa. oTxi erTnairi dozis xanmokle SefrqveviT miRebul 

homogenur narevSi dagvianebiT (muxla lilvis TiTqmis 700-is kuTxiT mobrunebis Semdeg) 

Seifrqveva sawvavis me-5 doza (nax. 4), romelic warmoqmnis heterogenul narevs, ris 

Sedegadac wva mimdinareobs or stadiad: pirvelia homogenuri da meore _ heterogenuli. 

wvis ori, erTmaneTisagan gayofili stadiis arseboba kargad Cans me-5 nax-ze moyvanil 

diagramaze da aseve me-6 nax-ze, romelzec asaxulia wvis kameris zedapirebze Tburi 

nakadebis simkvrivis cvlilebis grafikebi;  
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nax. 4. Sefrqvevis maxasiaTeblebi gayofili, anu orstadiiani, wvis dros (dizelis Zrava _ 

Daimler-Benz OM 500; dguSis svla/cilindris diametri _ S/D=150/130 mm/mm; maqsimaluri saSualo 

efeqturi wneva _ pe=18 bari n=1800 wT-1 muxla lilvis brunvis sixSiris dros; kumSvis xarisxi _ 
=14,7; Sefrqvevis sistema _ CR. muSaobis reJimi: pe=18 bari, n=1100 wT-1, αƩჰ=2,77, Cabervis haeris wneva 

pk=1,5 bari, xolo temperatura Tk=41 
0C, namuSevari airebis recirkulaciis gareSe) 

 

4. Cveulebrivi (tradiciuli) heterogenuli narevis dizeluri wva winaswari 

(sapilote) da ZiriTadi SefrqveviT. wvis es procesi gamoyenebulia pirvel sam procesTan 

Sesadareblad. 

homogenuri wvis kvlevebi Catarda dabali datvirTvebis dros (sruli datvirTvebis 

TiTqmis 50 %-is CaTvliT) satvirTo avtomobilis dizelis Zravaze. dizelis muSaobis 

reJimebis diapazonebis Semdgomma gafarToebam homogenuri wva gaarTula da sasurveli 

efeqti ver iqna miRweuli. amitom damuSavda axali wvis procesi _ gayofili, anu 

orstadiiani, wva (Split Combustion), romelic saSualebas iZleva Euro-5-is normebamde 

Semcirdes azotis Jangeulebisa da Wvartlis emisia. paralelurad aseve Catarda 

eqsperimentuli kvlevebi wvis kameris Tbogadacemaze, romlebmac cxadyo, rom 

fundamenturi cvlilebebi homogenuri wvis procesSi Cveulebriv dizelis procesTan 

SedarebiT SeumCneveli iyo da gamokvleuli reJimebis diapazonSi ar SeiniSneboda 

detalebze Tburi datvirTvebis zrda. gasaTvaliswinebelia isic, rom Tanamedrove 

dizelebis forsirebisas meqanikuri datvirTvebi swrafad izrdeba, pirvel rigSi, wvis 

xangrZlivobis Semcirebisa da ciklis maqsimaluri wnevis zrdis gamo. Tbogadacemis 

saangariSo cnobili naxevrad empiriuli formulebi (G. Woshni, G. Hobenberg, M. Bargede da 

sxv.) moiTxovs dazustebas gansakuTrebiT Tbogadacemis (orstadiiani) procesis 

SemTxvevaSi [34, 35]. 
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nax. 5. Tbogamoyofa da Tbogamoyofis siCqare orstadiiani wvis dros (dizelis Zrava _ Daimler-

Benz OM 500, muSaobis reJimi ixileT me-4 nax-ze) 

 

 
  

nax. 6. dguSisa da cilindris Tavis wvis kameris konturis zedapirebze Tburi nakadebis 

gasaSualoebuli simkvriveebi (dizelis Zrava _ Daimler-Benz OM 500, muSaobis reJimi ixileT me-4 nax-ze) 

 

gamoqveynebuli naSromebis analizidan naTlad Cans, rom efeqturi da ekologiuri 

maCveneblebis gasaumjobeseblad aucilebelia axali, alternatiuli wvis procesebis 

SemuSaveba da misi praqtikuli realizacia. magram aseve naTelia, rom zogierT midgomasa 

da meTods, romlebic gamoiyeneba Tanamedrove dguSiani Zravebis TeoriaSi da 

dafuZnebulia dizelis tradiciuli wvis procesis fizikur-qimiur analizze, dasWirdeba 



36 
 

gadaxedva. am TvalsazrisiT izrdeba fundamenturi kvlevebis roli, romlebic daefuZneba 

dizelebis samuSao procesis, turbulenturi wvisa da mavne nivTierebebis warmoqmnis 

Tanamedrove, maRali rangis maTematikur modelebs.  

 

daskvna 

dReisaTvis dguSiani Sigawvis Zravebi, rogorc energiis wyaro, farTod gamoiyeneba 

adamianis saqmianobis yvela sferoSi _ xelis agregatebidan da avtomobilebidan 

dawyebuli da mZlavri generatorebiTa da didi gemebiT damTavrebuli. dguSiani Zrava aris 

ara marto yvelaze gavrcelebuli energiis gardamqmneli, aramed pirvel rigSi yvelaze 

ekonomiuri Tburi Zrava. miuxedavad mniSvnelovani warmatebebisa da ganviTarebis grZeli 

istoriisa, dReisaTvis araa amowuruli am Zravebis Semdgomi srulyofis potenciali. 

benzinisa da dizelis Zravebs Tavad aqvs srulyofis sakmaod maRali potenciali da 

ganviTarebis axali doneebis miRwevis SesaZlebloba, rac gulisxmobs Cabervis, aircvlisa 

da sawvavis uSualo Sefrqvevis axali sistemebis gamoyenebas; xaxunsa da damatebiTi 

agregatebis aZvraze danakargebis Semcirebas; regulirebadi mwarmoeblurobis mqone 

damatebiTi agregatebis gamoyenebas; gaumjobesebuli fizikuri Tvisebebis mqone 

alternatiuli masalebisa da Senadnobebis danergvas.  

ekologiuri da sawvavis ekonomiuri maxasiaTeblebis gasaumjobeseblad gansakuT-

rebiT mniSvnelovania axali, alternatiuli wvis procesebis SemuSaveba. aseve mniSvne-

lovania iseTi alternatiuli procesebis daxvewa, romlebic uzrunvelyofs muSa 

sxeulidan arinebuli siTbos, gamonabolqvi airebisa da gagrilebis siTbos gamoyenebas, 

radgan isini, Tavis mxriv, danakargebis did nawils Seadgenen. 

ekologiuri maxasiaTeblebis gasaumjobeseblad gansakuTrebiT mniSvnelovania wvis 

procesis srulyofa, kerZod, seriul Zravebze homogenuri wvis realizacia. homogenuri 

narevis kumSviT aalebis sxvadasxva alternatiuli wvis procesis mokle analizi 

cxadyofs, rom HCCI process, rogorc dizelisa da benzinis Zravebis klasikuri samuSao 

ciklebis hibrids, didi perspeqtivebi aqvs. 

amrigad, alternatiuli (nawilobriv homogenuri) wvis procesis SesamuSaveblad 

aucilebelia vicodeT, rogori unda iyos homogenuri narevi, rogor unda moxdes aseTi 

narevis aaleba da rogor SeiZleba wvis procesis kontroli. amasTan, mTavari yuradReba 

unda mieqces sawvavis kuTri xarjis SesaZlo zrdas (rac gamowveulia kumSvis xarisxis 

SemcirebiT) da ufro xist (Tburi afeTqebis msgavs) wvas.  

zemoT ganxiluli ZiriTadi publikaciebis (romlebic exeba axali, alternatiuli 

procesebis SemuSavebas da mizanmimarTulia dguSiani Zravebis ekologiuri da efeqturi 

maCveneblebis gasaumjobeseblad) analizurma mimoxilvam dizelebis Sesaxeb Semdegi 

daskvnebis gamotanis saSualeba mogvca: 

 dasabuTebulia axali, alternatiuli (nawilobriv homogenuri) wvis procesis, rogorc 

dizelis wvis produqtebSi azotis Jangeulebisa da Wvartlis erTdroulad 

Semcirebis meTodis, upiratesoba cnobil tradiciul meTodebTan SedarebiT; 

 formulirebulia ZiriTadi problemebi, romelTa gadawyveta saWiroa axali, 

alternatiuli (nawilobriv homogenuri) wvis procesis dasamuSaveblad. am 

problemebis gadasawyvetad mizanSewonilia maTematikuri modelirebis meTodebis 

gamoyeneba da dizelis cilindrSi mimdinare Tbofizikuri procesebis gadawyveta 

navie-stoqsis fundamenturi gantolebebiT. 
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ECOLOGY 
 
 

ON THE METHODS OF PERFECTION OF THE DIESEL WORKING PROCESS AND 
NEW, ALTERNATIVE PARTIALLY HOMOGENEOUS BURNING PROCESS  

M. Glonti, R. Kavtaradze, T. Natriashvili 

 ( R. Dvali Institute of Machine Mechanics, N. Bauman Moscow State Technical University) 

 
Resume: Improvement of ecological characteristics of the internal combustion engines, including the diesels is 

very important and actual for the modern motor-car construction all over the world. One of the basic ways for its 
achievement is perfection of the complex physical and chemical processes taking place in the engine cylinder and 
namely burning process. 

The potential of the further perfection of working processes of the piston machines is estimated in the paper by 
the following factors: initial parameters of the ideal thermo-dynamical cycle; burning process and its control; heat-
transfer process; air exchange process and mechanical losses. 

By the analysis of works carried out on the researches into burning process of the diesel is shown, that there is a 
so called `conflict of aims~ between the methods of reduction of concentrations of the nitric oxide and soot, which is 
expressed by the fact, that decrease of the one of them (for example [NOx]) causes increase of concentration of the 
another and inversely. Because of this, both, the researchers and the manufacturers of the internal combustion engines 
are obliged to meet each other half-way, that means decrease of one of them at the expense of increase of another. 

Advantage of the modern methods of perfection of the diesel working process and new, alternative (partially 
homogeneous) burning process, as a method of simultaneous decrease of of nitric oxides and soot concentrations in 
comparison with the existent traditional methods is ascertained and the concrete measures to be taken for solution of the 
problem are shown.  

 
Key words: alternative burning process; burning process; diesel; ecology; HCCI process; nitric oxide; partially 

homogeneus mixture; soot. 

 
 
 
 

ЭКОЛОГИЯ 

  
 

О МЕТОДАХ УСОВЕРШЕНСТВОВАНИЯ РАБОЧЕГО ПРОЦЕССА ДИЗЕЛЯ И О 
НОВОМ, АЛЬТЕРНАТИВНОМ, ЧАСТИЧНО-ГОМОГЕННОМ ПРОЦЕССЕ 

СГОРАНИЯ 

Глонти М. Г, Кавтарадзе Р. З., Натриашвили Т. М. 

(Институт механики машин им. Р. Двали, Московский государственный технический университет им. Н. Э. 
Баумана) 

 
Резюме: Для современного двигателестроения всего мира весьма значительным и актуальным является 

улучшение экологических показателей двигателей внутреннего сгорания, в том числе дизелей, для достижения 
которого одним из основных путей является улучшение сложных физико-химических процессов, 
происходящих в цилиндре двигателя, в частности, улучшение процесса сгорания.  

В статье потенциал дальнейшего улучшения рабочего процесса дизелей оценен следующими факторами: 
начальными параметрами идеального термодинамического цикла, процессом сгорания и его управлением, 
процессом газообмена и механическими потерями.  
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Анализом проведенных работ по исследованию процессов сгорания в дизелях выявлено, что среди 
методов уменьшения сажи и окиси азота возникает т.н. «конфликт целей», что выражается в том, что 
уменьшение одного компонента (например [NOx]) вызывает увеличение концентрации второго (сажи), и 
наоборот. Поэтому и исследователи и производители двигателей внутреннего сгорания вынуждены выбирать 
компромиссный вариант, который подразумевает сокращение одного за счет увеличения второго. 

Проанализованы современные методы улучшения рабочего процесса дизелей и обосновано 
преимущество нового, альтернативного (частично-гомогенного) процесса сгорания как одновременного 
сокращения концентрации сажи и окиси азота, по сравнению с традиционными методами, и приведены 
конкретные мероприятия для решения проблемы. 

 
Ключевые слова: альтернативный процесс сгорания; дизель; HCCI процесс; окись азота; процесс 

сгорания; сажа; частично-гомогенная смесь; экология. 
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bunebrivi airebis geoqimia 

 

 

md. aWariswylis xeobaSi bunebrivi airgamovlinebebis qimiuri 

Sedgenilobisa da gavrcelebis Sesaxeb 

badri mxeiZe 

(saqarTvelos teqnikuri universitetis hidrogeologiis da sainJinro geologiis 

instituti) 

 

reziume: statiaSi ganxilulia bunebrivi airgamovlinebebis qimiuri Sedgeniloba da 

gavrcelebis kanonzomierebani md. aWariswylis xeobaSi. faqtobrivi monacemebis analizis 

safuZvelze gakeTebulia prognozi bunebrivi airebis Sedgenilobisa da Semodinebis 

intensiurobis Sesaxeb gvirabebis gayvanis SemTxvevaSi, rac ukavSirdeba aWariswylis 

xeobaSi hidroeleqtrosadgurebis mSeneblobas. 

 

sakvanZo sityvebi: aWariswylis xeoba; bunebrivi airgamovlinebebi; gvirabebi. 

 

 

Sesavali 

md. aWariswylis xeobas aWara-TrialeTis naoWa zonis ukiduresi samxreT-dasavleTi 

nawili ukavia. igi agebulia upiratesad Suaeocenuri vulkanogenur-danaleqi qanebiT, 

romelTa sisqe ramdenime kilometrs Seadgens. am wyebas or nawilad yofen: erTia qveda, 

anu Sreebrivi, romelic warmodgenilia tufqviSaqvebiT, tufbreqCiebiT, qviSaqvebiT da 

argilitebiT da, meore, zeda, uxeSnatexovani, romelic ZiriTadad warmodgenilia 

uxeSnatexovani tufbreqCiebiT, tufebiT da andezitebis ganfenebiT. aRsaniSnavia, rom 

mocemul teritoriaze umetesad zeda dastis qanebia ganviTarebuli, xolo qveda dasta 

lokaluradaa gaSiSvlebuli didi antiklinebis TaRebSi. Suaeocenur vulkanogenebSi 

xSirad vxvdebiT sienituri da sienit-diorituli Sedgenilobis momcro intruziul 

sxeulebs, romlebTanac dakavSirebulia hidroTermuli gamadnebebi, kerZod, merisis 

spilenZis gamadneba. aRniSnul teritoriaze naoWa struqturebi gavrcelebulia Crdilo-

aRmosavleTidan samxreT-dasavleTisken. aq aRiniSneba wyvetili aSlilobebic.Ddidi 

gamweobis Sesxletebs aseve Crdilo-aRmosavleTis da samxreT-dasavleTis an kvaziganeduri 

mimarTuleba aqvs. amasTan, md. aWariswylisa da misi didi Senakadebis kalapotebis 

mimarTuleba met-naklebad emTxveva rRvevebis mimarTulebebs. 

aWariswylis xeoba bunebrivi airebis gamosavlebiT Raribia saqarTvelos sxva 

regionebTan SedarebiT. savaraudod es movlena gamowveulia ori mkveTrad gansxvavebuli 

mizeziT: teritoriis geologiuri agebulebis TaviseburebebiT da Rrma burRilebis 

ararsebobiT. unda iTqvas, rom aq airebis mSrali gamosavali dafiqsirebuli araa. yvela 

airgamovlineba miwisqveSa wylebTan, kerZod, mineralur wylebTan aris dakavSirebuli. 

 

 

ZiriTadi nawili 

md. aWariswylis xeobaSi gavrcelebulia ori tipis airgamovlineba: naxSirorJangiani 

da azotiani. 

naxSirorJangiani airgamovlinebebi (5 wyaro), rogorc wesi, aRiniSneba intruziuli 

sxeulebis siaxloves, rac imaze unda miuTiTebdes, rom aq CO2 postvulkanuri procesebis 

erT-erTi bolo produqtia. am airTan asocirebuli mineraluri wylebi mcire da, iSviaTad, 
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saSualo mineralizaciisaa _ 1,9-dan 6,0 g/l-mdea (ix. cxrili). sainteresoa, rom xeobis 

qveda da Sua welSi (mineralur wylebSi) SeiniSneba sulfat-ionis gazrdili Sedgeniloba, 

samagierod aWariswylis saTaveebSi (xixaZiris da danisparaulis mineralur wylebSi) 

sulfati ukana planzea an, saerTod, makrokomponentur SedgenilobaSi ver aisaxeba. 

naxSirorJangian airgamovlinebebSi spontanuri airgamoyofa fiqsirdeba mxolod or 

punqtSi – kokotaursa da xixaZirSi, sadac airuli faqtori (airis debitis Sefardeba 

wylis debitTan) dabalia: kokotaurSi 0,5-ia, xolo xixaZirSi _ 0,1. sxvagan mxolod 

gaxsnili naxSirorJangiani airia. naxSirorJangian airgamovlinebebSi CO2-is Semcveloba 

100 %-s aRwevs. igi SedarebiT dabalia (daaxloebiT 88 %) namonastrevis qveda wyaroSi. 

aRsaniSnavia, rom meTani an misi homologebi am tipis airgamovlinebebSi arsad fiqsirdeba. 

azoti TiTqmis yvelgan gvxvdeba, magram iSviaTia, rom 10 %-s aRematebodes. 

 

monacemebi aWariswylis xeobis bunebrivi airgamovlinebebis Sesaxeb 

 

azotiani airgamovlinebebi (7 wyaro) gvxvdeba subTermul wylebTan (temperatura ara 

umetes 31 ºC) asociaciaSi. es subTermebi Zalze mcire da susti mineralizaciT gamoirCeva 

da friad Wreli qimiuri SedgenilobiT xasiaTdeba. wyaroebis debiti dabalia: 

wveTobrividan 0,3 l/wm-mde (tomaSeTis wyaro). gamonaklisia gundauris WaburRili, sadac 

miRebuli iyo dabalmineralizebuli sulfatur-hidrokarbonatuli wyali (debiti _ 5,0 

l/wm). magram igi faqtobrivad subTermebs arc miekuTvneba, radgan misi temperatura 

mxolod 14 ºC-ia. azotiani airis spontanuri gamovlineba mxolod erT punqtSi – bogauris 

№
 

gamovline-

bebis 

dasaxeleba 

adgilmdebareoba 

airebis Sedgeniloba, moc. % 

g
ax

s
n.
ai
r
.m
o
c
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/l
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r
.f
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t
. 

D
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D
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 wylis qimiuri 

Sedgenilobis 

formula 

w
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p.
, 

0 C
 

w
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is
 d

eb
., 

l
/d

R
. spontanuri gaxsnili 

CO2 CH4 N2 CO2 CH4 N2 

a) naxSirJanga airgamovlinebebi 

1 kokotauri qedis 

municipaliteti 
100 _ _ 91,7 _ 8,3 20 0,5 M3,0

ு஼ைయ଻ହௌைరଶସ஼௔ସ଼ ெ௚ଶ଻ ே௔ଶଷ 10 3500 

2 namonastrevi, 

qveda wyaro 
8 km qedidan _ _ _ 87,7 _ 12,3 _ _ M2,2

ௌைరସହு஼ைయସ଴ே௔ସଽ ஼௔ସ଴  16 4300 

3 namonastrevi, 

zeda wyaro 
_ ∙ _ _ _ _ 89,5 _ 10,5 470 _ M1,9

ௌைరସଷு஼ைయସଵ ஼௔ସ଼ே௔ଷଽ  13,5 4300 

4 

 xixaZiri, 

qveda wyaro 

xulos 

municipaliteti; 

md. sxalTis 

saTave 

99,8 _ 0,2 94,9 _ 5,1 870 0,1 M5,7
஼௟ଷହு஼ைయଷଶௌைరଷ଴ே௔ସଽ ஼௔ସ଴  10 850 

5 danisparauli 

(zanga) 

xulos 

municipaliteti 
_ _ _ 94,4 _ 5,6 680 _ M5,0

ு஼ைయଽଽே௔଺ଽ ெ௚ଶହ 11,5 500 

b) azotiani airgamovlinebebi 

1 cxmorisi 7km Suaxevidan 
_ _ _ 

23,2 1,1 75,7 24 _ 
M1,4

஼௟଻଼ௌைరଵଷ஼௔଼ଶ ெ௚ଵଶ 26,5 
uary. 

done 

2  

gundauri 

qedis munic., 

2km sof. 

merisidan 

_ _ _ 

 

45,8 

 

_ 

 

54,2 

 

24 

 

_ M0,5
ௌைరଽହ஼௔ସ଺ ெ௚ଷ଺ 18 800 

3  

CanCxalo 

 

5km Suaxevidan 
_ _ _ 

 

18,9 

 

10,9 

 

70,2 

 

22 

 

_ M0,5
஼௟ସ଺ு஼ைయସଶே௔ସହ ஼௔ସଷ  23 600 

4  

bogauri 

 

8 km xulodan 

 

_ 

 

0,3 

 

99,7 

 

_ 

 

1,3 

 

98,7 

 

24 

 

0,01 
M4,7

஼௟ଽସே௔ଽସ  30  

5  

Subani 

 

25 km Suaxevidan _ _ _ 
 

7,1 

 

_ 

 

92,9 

 

18 

 

_ M0,2
ௌைర଺଺ு஼ைయଷଶ஼௔ସସே௔ଷଶி௘ଵ଼  31 27000 

6 tomaSeTi Suaxevis munic., 

md. Ciruxisxevis 

saTave 

_ _ _ 

 

16,7 

 

_ 

 

83,3 

 

15 

 

_ M0,2
ௌைర଺଴஼ைయଷ଴ே௔଺ଵ ஼௔ଶ଼  30 25000 
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wyaroSi aRiniSneba. mis SedgenilobaSi meTanis Semcveloba mcire raodenobiT (0,3 %) 

fiqsirdeba. wyalSi gaxsnil airebSi azotis wili 54-dan 99 %-mdea. meTani mcire 

raodenobiT (1,5 %) TiTqmis yvelgan SeimCneva. Aam mxriv yuradRebas iqcevs CanCxalos 

wyaros airgamovlinebaSi 11 %-mde CH4-is arseboba. saerTod, rogorc azotiani 

airebisTvisaa damaxasiaTebeli, wyalSi gaxsnili airebis moculoba aqac dabalia da 5 _ 30 

sm3/l-s Seadgens. azotiani airgamovlinebebis SedgenilobaSi aRsaniSnavia “naxSirorJangi + 

mJave airebis” jgufis maRali wili, rac, Cveulebriv, daaxloebiT mTeli moculobis 20 %-

ia, xolo gundauris wyaroSi 46 %-mdea. am jgufis SedgenilobaSi Sedis ZiriTadad CO2, 

magram gvxvdeba agreTve H2S, SO2 da sxv. rac Seexeba gogirdwyalbads, wyalSi gaxsnili 

misi raodenoba (1,2 mg/l-ze meti) arsad dafiqsirebula. 

 

 

daskvna 

aWariswylis xeobis bunebrivi airebis aq moyvanili daxasiaTeba Seexeba mxolod 

zedapirul gamovlinebebs. geologiur-saZiebo burRviTi samuSaoebis Catarebis SemTxvevaSi 

qveda horizontebidan mosalodnelia gacilebiT uxvi airmodinebis miReba, romelic Sed-

genilobiT didad gansxvavebuli ar unda iyos amJamad dafiqsirebuli airSedgenilo-

bisagan. 

aWariswylis xeobis bunebrivi airebis gamovlinebebis moyvanil Sedgenilobas da 

raodenobriv daxasiaTebas ori aspeqtiT aqvs praqtikuli mniSvneloba. erTi mxriv, igi 

wanamZRvaria mineraluri wylebis resursebis geologiur-saZiebo samuSaoebis dasabuTebisa 

da swori mimarTulebis gansazRvris TvalsazrisiT, xolo, meore mxriv, mosalodnel 

airul pirobebze miwisqveSa nagebobebis gayvanis dros am xeobaSi hidroeleqtro-

sadgurebis da sxvadasxva daniSnulebis komunikaciebis mSeneblobasTan dakavSirebiT 

prognozis gakeTebis safuZvels iZleva. kerZod, arsebuli monacemebiT naklebmosalodne-

lia naxSirwyalbadebis (meTanisa da misi homologebis) miwisqveSa gamonamuSevrebSi 

mniSvnelovani raodenobiT modena.  

miwisqveSa wylebSi, gogirdwyalbadis Zalze mcire Semcvelobidan gamomdinare, aseve 

Zalze dabali albaTobiTaa mosalodneli miwisqveSa gamonamuSevrebSi misi modena. Tumca 

sulfaturi wylebis gavrcelebis arealSi misi arsebobis srulad gamoricxva swori ar 

iqneba. gansakuTrebiT es exeba namonastrevis, xixaZiris, Subanis da tomaSeTis wyaroebis 

midamoebs. 

aWariswylis xeobis miwisqveSa gamonamuSevrebSi (gansakuTrebiT …dabal horizon-

tebSi) mosalodnelia naxSirorJanga airis mniSvnelovani nakadebis modineba, rac gasaTva-

liswinebelia miwisqveSa nagebobaTa rogorc daproeqtebis, ise mSeneblobis stadiaze. 
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GEOCHEMISTRY OF NATURAL GASES 
 
 

ON THE CHEMICAL COMPOSITION AND DISTRIBUTION OF NATURAL GAS-
SEEPAGES IN CANYON OF ADJARISTSKALI RIVER 

B. Mkheidze 

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

 
Resume: There is discussed the chemical composition and the regularity of natural gas distribution in the 

Adjaristskali river canyon (Georgia). Based on the analysis of evidence, the forecast of natural gas flow composition 
and intensity in the case of tunneling, associated with the construction of hydroelectric power plants in the Adjaristskali 
river canyon was made. 

 
Key words: Adjaristskali river canyon; natural gas-seepages; tunnels. 

 
 
 
 

ГЕОХИМИЯ ПРИРОДНЫХ ГАЗОВ 

 
 

О ХИМИЧЕСКОМ СОСТАВЕ И РАСПРОСТРАНЕНИИ ПРИРОДНЫХ 

ГАЗОПРОЯВЛЕНИЙ В УЩЕЛЬЕ Р. АДЖАРИСЦКАЛИ 

Мхеидзе Б. С. 

(Институт гидрогеологии и инженерной геологии Грузинскoгo технического университета) 

  
Резюме: В статье обсуждаются химический состав и закономерности распространения природных 

газопроявлений в ущелье р. Аджарисцкали (Грузия). На основании анализа фактических данных сделан 
прогноз о составе и интенсивности притока природных газов в случае проходки туннелей, связанных со 
строительством гидроэлектростанций в ущелье р. Аджарисцкали. 

 
Ключевые слова: природное газопроявление; туннели; ущелье р. Аджарисцкали. 
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meteorologia 

 

 

 

setyvian dReTa raodenobis sivrcul-droiTi cvlilebebi kaxeTis  

teritoriaze 

mixeil fifia 

(saqarTvelos teqnikuri universitetis hidrometeorologiis institutი) 

 

reziume: kaxeTis 10 meteorologiuri sadguris dakvirvebaTa monacemebis safuZvelze 

1961_2013 wlebis periodisaTvis gamokvleul iqna setyvianobis dReTa raodenoba, setyvis 

mosvlis perioduloba, ganmeorebadoba, setyvianobis arealebi. Seiqmna setyvianobis dReTa 

raodenoba geoinformaciuli rukebi. 

 

sakvanZo sityvebi: naleqebis raodenoba, setyva, setyvian dReTa raodenoba, 

setyvianobis ganmeorebadoba. 

 

 

Sesavali  

setyva miekuTvneba stiqiur meteorologiur movlenebs. xSirad misi mosvla katas-

troful xasiaTs atarebs da sagangebo situaciis Seqmnis mizezi xdeba. aseT dros setyvas 

SeuZlia mniSvnelovani zarali miayenos qveynis ekonomikas, gansakuTrebiT soflis meurne-

obas, movlenis arealSi arsebul infrastruqturasa da transports, safrTxe Seuqmnas ad-

amianis janmrTelobas. setyva problemas warmoadgens rogorc msoflios mravali qveynis-

Tvis (aSS, evrokavSiris qveynebi, CineTi da a.S.), ise saqarTvelosTvisac [1, 3, 5, 6]. amitomac 

setyvianobis problemis gadasaWrelad saqarTveloSi mravali kvlevaa Catarebuli [1-3, 5, 6]. 

saqarTveloSi setyvianobis da zogadad klimatologiis yvela ZiriTadi sakiTxi _ 

setyvian dReTa raodenoba, intensiuroba, xangrZlivoba, arealebi, naleqebis raodenoba da 

intensiuroba, mravalwliuri cvalebadoba _ Sejamebulia 2014 wels Cveni TanaavtorobiT 

gamoqveynebul statiaSi [7]. miuxedavad amisa, aRniSnuli kvleva mainc zogad xasiaTs atar-

ebs da ver swvdeba am movlenis Taviseburebebis detalebs saqarTvelos calkeuli region-

ebis doneze. Tumca saqarTvelos teritoriaze setyvianobis aqtiurobis TvalsazrisiT 

raionebi erTmaneTisagan Zalze gansxvavebulia [7]. erT-erTi aseTi gamorCeuli raionia ka-

xeTi, romelsac saqarTvelos ukiduresi aRmosavleTi nawili ukavia. 

 

 

ZiriTadi nawili  

winamdebare statiaSi gaanalizebulia kaxeTSi setyvis warmoSobis  pirobebi da setyviT 

gamowveuli Sedegebi, saSualo da udides setyvian dReTa raodenobis ganawilebis geografiuli 

kanonzomierebebi, setyvian dReTa raodenobis ganmeorebadoba  da mravalwliuri cvlileba.  

masalebi da meTodebi. kvlevaSi gamoyenebulia regionSi ganlagebuli 10 meteorol-

ogiuri sadguris dakvirvebaTa monacemebi 1961_2013 wlebis periodisaTvis. rukebis asagebad 

sawyisi masalebis saxiT gamoyenebul iqna kaxeTis  regionis TiToeul municipalur raion-

Si arsebuli meteorologiuri sadguris 1967_2004 wlebis monacemebi, gamoyenebul iqna 

aseve maTematikuri statitikis da albaTobis Teoriis meTodebi. 

setyvis warmoSobis pirobebi da setyvis Sedegebi. kaxeTis pirobebSi setyva warmoiq-

mneba frontaluri an Sigamasuri procesebis Sedegad. pirvel SemTxvevaSi, roca xdeba civi 
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da okluziis frontebis SemoWra, setyva vrceldeba did farTobze da xSirad aWarbebs 50 

km2-s. meore SemTxvevaSi procesi viTardeba  haeris erTgvarovan masaSi konveqciuri proce-

sebis Sedegad. am SemTxvevaSi setyva vrceldeba mcire farTobze. Sigamasuri procesis 

dros setyvis xangrZlivoba ar aRemateba 10_15 wT-s. 

setyvis procesebis ganviTareba regionSi damokidebulia mis fizikur-geografiul piro-

bebze, gansakuTrebiT orografiaze. rTul meteorologiur da konveqciur procesebze did 

gavlenas axdens mTebi, zegnebi da maRlobebi. mTian da maRalmTian raionebSi winaaRmdegobis 

daZlevisas haeris miwispira SreebSi Zlierdeba turbulenturoba da izrdeba konveqciuri 

Rrublianoba, rac gavlenas axdens setyvian dReTa raodenobis ganawilebis xasiaTze. 

kaxeTSi setyvis gamanadgurebeli Sedegebis Sesaxeb sakmao masalaa dagrovili. jer ki-

dev 1877 wels gazeTi “iveria” werda, rom “ama wlis 4 ivliss kaxeTSi, gurjaanis, vejinis da 

bakurcixis teritoriebze movida mtredis kvercxis zomis setyva, ramac mTlianad gaanadgura 

naTesebi da venaxebi”.  msgavsi katastrofuli xasiaTis setyva araerTxel mosula kaxeTSi. 1-l 

cxrilSi warmodgenilia swored aseTi gamanadgurebeli xasiaTis SemTxvevebi.  

1953 wlis 19 ivniss sagarejoSi mosulma setyvam Seqmna 5_7 sm sisqis safari. dazianda ve-

naxebi da baRebi. setyvis marcvlis zomebi aRemateboda kaklis zomebs. msgavsi stiqiuri mov-

lena ganviTarda 2012 wlis 19 ivliss TelavSi. grigalur qars mohyva Zlieri setyva, ganad-

gurda venaxebi, baRebi, naTesebi, Senoba-nagebobebi. zaralma 150 mln aSS dolars gadaaWarba.  

 

cxrili 1 

Zlieri setyvis SemTxvevebi kaxeTis regionSi (1877_2012 ww.) 

 

weli Tve ricxvi 
dazianebuli 

farTobi, km2 

dazaralebuli teritoriebi, 

udidesi  intensiurobis centri 

1877 ivlisi 4 60 gurjaani, vejini, bakurcixe 

1953 ivnisi 19 45 sagarejo 

1978 maisi 28 129 siRnaRi 

1982 maisi 20 34 gurjaani, dedofliswyaro 

1986 maisi 21 30 gurjaani, ruispiri 

1987 maisi 9 121 udabno, nukriani 

1887 maisi 12 42 nafareuli 

1987 ivnisi 4 18 gavazi 

1912 ivlisi 19 35 Telavi 

 

setyvian dReTa raodenobis ganawilebis geografiuli kanonzomierebebi. me-2 cxrilSi 

warmodgenilia setyvian dReTa saSualo da udidesi raodenoba wlis ganmavlobaSi kaxeTis 

regionis municipalitetebisaTvis. 

 

cxrili 2 

setyvian dReTa raodenoba kaxeTSi wlis ganmavlobaSi (1967_2004 ww.) 

 

raioni simaRle 

m, z. d. 

setyvian dReTa 

raodenoba 

setyvian dReTa udidesi 

raodenoba 

axmeta 567 2.5 8 

gurjaani 451 3.0 6 

dedofliswyaro 800 1.7 7 

Telavi 562 3.2 13 

lagodexi 435 1.2 6 

sagarejo 802 2.5 5 

siRnaRi 790 2.4 5 

yvareli 448 1.7 5 
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rogorc me-2 cxrilidan Cans, setyvian dReTa yvelaze naklebi saSualo raodenoba 

dafiqsirebulia lagodexis raionSi. aq setyvian dReTa saSualo raodenoba ar aRemateba 

1.2-s. xolo yvelaze meti setyvian dReTa saSualo raodenoba aRiniSneba Telavis raionSi 

da Seadgens 3.2-s. udides setyvian dReTa maqsimaluri raodenoba aRiniSneba agreTve  Tela-

vis raionSi  da Seadgens 13 dRes. 

setyvian dReTa raodenobis ganawilebaze mniSvnelovan gavlenas axdens adgilis si-

maRle zRvis donidan. CrdiloeT kavkasiis mTianeTSi teritoriis simaRlis zrda 500 m-dan 

2500 m-mde iwvevs   setyvian dReTa saSualo raodenobis 2_3-jer zrdas, xolo simaRlis ki-

dev ufro gazrdis SemTxvevaSi setyvian dReTa saSualo raodenoba ar icvleba da 3000 m-

dan saerTod wydeba [4]. kavkasionis samxreTi ferdobis centralur nawilSi setyvian dRe-

Ta saSulao raodenobis zrda grZeldeba 2500_2800 m simaRlemde, Semdeg ki mcirdeba [7]. me-

2 cxrilSi warmodgenili sadgurebis  simaRleTa diapazoni 400_800 m-s Seadgens. cxadia, 

aseT SemTxvevaSi SeuZlebelia setyvianobis simaRlis mixedviT cvlilebis Sefaseba. amitom 

damatebiT iqna gamoyenebuli dakvirvebaTa SedarebiT Zveli masala gomborisa (z. d. 1000 m) 

da  civi-turas (z. d. 1990 m) meteorologiuri sadgurebidan. maTi gaTvaliswinebiT, setyvi-

an dReTa raodenobis cvlileba simaRlis mixedviT kaxeTis regionSi warmodgenilia 1-l 

nax-ze.  

 
 

 
 

nax. 1. setyvian dReTa raodenobis cvlileba simaRlis mixedviT; 

   Sesabamisi kvadratuli funqciebi da determinaciis koeficienti (R2) 

 

rogorc 1-li nax-dan Cans, setyvian dReTa raodenoba simaRlis mixedviT wrfivad izr-

deba 2000 m-mde. samwuxarod, am simaRlis zemoT kaxeTSi meteorologiuri sadguri ar fun-

qcionirebs. amitom Znelia vimsjeloT setyvianobis cvlilebis xasiaTze maRalmTian zonaSi, 

Tumca SeiZleba vivaraudoT, rom rogorc kavkasiis sxva regionebSi, setyvian dReTa 

raodenobam maqsimums aqac SeiZleba daaxloebiT 2500 m simaRleze miaRwios, xolo ufro 

zemoT Semcirdes. 

1-l nax-ze warmodgenilia agreTve wrfivi regresiis gantolebebi, romlebic aRwers 

setyvian dReTa raodenobis ganawilebas, da determinaciis koeficientebi (R2). determinaci-

is koeficientebis mniSnelobebis Sesabamisad teritoriis simaRlis wvlili setyvian dRe-

Ta saSualo raodenobis cvlilebaSi 64 %-s Seadgens, xolo misive wvlili setyvian dReTa 

udidesi ricxvis cvlilebaSi, mxolod 42 %-ia.  

me-3 cxrilSi warmodgenilia setyvian dReTa saSualo raodenobis cvlileba  Tveebis 

mixedviT. rogorc vxedavT, kaxeTSi setyva ZiriTadad wlis Tbil periodSi modis da moic-

avs IV_X Tveebs. 
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cxrili 3 

setyvian dReTa saSualo raodenoba Tveebis mixedviT 

 

 

raioni 

kvlevis 

periodi, 

   ww. 

simaRle, 

  m, z. d. 

Tve 

 

IV V VI VII VIII IX X 

gurjaani 1961_2006    451 0.2 0,6 0.3 0.1  0.1 0,04 0.07 

dedofliswyaro 1961_1992    800 0.3 0.3 0.5 0.09  0.1 0,1 0.09 

Telavi 1964_2013    562 0.1 0.3 0.3 0.02  0.1 0.1 0.02 

lagodexi 1961_1992 

2007_2013 

   435 0.07    0.2 0.07 0 0.02 0.02 0.1 

sagarejo 1961_2006 

2010_2013 

   802 0.2 0.2 0.3 0,1 0.1 0.1 0.02 

siRnaRi 1961_1992    790 0.1 0.2 0.09 0.03 0 0 0.03 

yvareli 1961_2006    448 0.02 0.06 0.3 0.02 0.07 0.1 0 

 

me-3 cxrilidan naTlad Cans, rom setyvis procesebi kaxeTSi gansakuTrebiT aqtiuria 

gazafxulze da zafxulis dasawyisSi, rodesac iqmneba xelsayreli pirobebi konveqciuri 

Rrublebis ganviTarebisTvis. setyvian dReTa saSualo raodenoba maqsimums ZiriTadad ma-

is-ivnisSi aRwevs. me-2 cxrilis monacemebis safuZvelze Sedgenilia setyvian dReTa 

saSualo da udidesi raodenobis geoinformaciuli rukebi kaxeTisTvis municipaluri 

raionebis sazRvrebis farglebSi (nax. 2 da nax. 3).  

 

 
 

nax. 2. setyvian dReTa saSualo wliuri raodenobis ganawileba  

kaxeTis raionebis mixedviT  
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nax. 3. setyvian dReTa udidesi wliuri raodenobis ganawileba  

kaxeTis raionebis mixedviT 

 

me-2 nax-dan Cans, rom setyvis procesebi yvelaze aqtiuria Telavis raionSi, sadac 

setyvian dReTa raodenoba weliwadis ganmavlobaSi saSualod aRemateba 3-s. gurjaanis ra-

ionSi ramdenadme naklebia (2.6_3.0), axmetis, sagarejosa da siRnaRis raionebSi ki maTi 

raodenoba Seadgens 2.1_2.5-s, yvarlisa da dedofliswyaros raionebSi _ 1.6_2.0-s, xolo la-

godexis raionSi setyvian dReTa raodenoba 1.5-ze naklebia. 

me-3 nax-is Tanaxmad, wlis ganmavlobaSi yvelaze meti setyvian dReTa udidesi 

raodenoba agreTve Telavis raionSia da Seadgens 13-s, axmetis raionSi 8-s, dedofliswya-

ros raionSi 7-s, gurjaanisa da lagodexis raionebSi 6-s, xolo siRnaRis, sagarejosa da 

yvarlis raionebSi maTi raodenoba ar aRemateba 5-s. 

setyvian dReTa raodenobis ganmeorebadoba. me-4 nax-ze warmodgenilia sxvadasxva gra-

daciis setyvian dReTa raodenobis ganmeorebadobaTa histogramebi da maTi aRmweri Sesaba-

misi funqciebi kaxeTis regionis yvela administraciuli raionisaTvis.  

histogramebis ganxilviT gamoikveTa maTi 2 tipi. pirveli, rodesac setyva 

yovelwliuri movlenaa, anu mas ar gaaCnia nulovani gradacia. es Tviseba damaxasiaTebelia 

Telavis, axmetis, gurjaanis, siRnaRis da sagarejos raionebisTvis. aq setyvis yvelaze 

maRali albaToba Seesabameba pirvel gradacias, am SemTxvevaSi 1_3 dRes. am gradaciis 

ganmeorebadoba daaxloebiT 80 %-ia, mxolod TelavSi Seadgens 60 %-s. Sesabamisad 

TelavSi 30 %-mde gazrdilia meore gradaciis, anu 4_6 setyvian dReTa raodenobis 

ganmeorebadoba, rac danarCen raionebSi gacilebiT naklebia. 7 da meti setyvian dReTa 

raodenobis ganmeorebadoba iSviaTi movlenaa da aRiniSneba mxolod  Telavis, 

dedofliswyaros da axmetis raionebSi, sadac, Sesabamisad, Seadgens 9, 3 da 3 %-s. aseTi 

tipis histogramebi kargad aRiwereba kvadratuli funqciebiT, romelTa saxeebi 

konkretuli raionebisaTvis warmodgenilia grafikebze (nax. 4).  

histogramebis meore tipi Seicavs setyvian dReTa raodenobis nulovan gradacias, anu 

am dros SeiZleba mTeli wlis ganmavlobaSi setyva ar movides. aseTi SemTxvevebia 

yvarlis, dedofliswyaros da lagodexis raionebSi. usetyvo dReTa raodenobis 

ganmeorebadoba lagodexis raionSi 34 %-s Seadgens, xolo yvarlisa da dedofliswyaros 
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raionebSi _ 5-5 %-s. Tumca setyvianobis udidesi ganmeorebadoba mainc 1_3 dRes Seesabameba 

da yvarlisa da dedofliswyaros raionebSi 90 %-ia, xolo lagodexis raionSi _ 60 %. 

meore tipis histogramebi kargad aRiwereba mesame rigis polinomebiT, rac agreTve  

warmodgenilia grafikebze (nax. 4). 

 

  

 

 
  

 
 

 

 

     

 

nax. 4. sxvadasxva gradaciis setyvian dReTa raodenobis ganmeorebadobaTa 

histogramebi da maTi aRmweri Sesabamisi funqciebi 
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setyvian dReTa raodenobis mravalwliuri cvlileba. me-5 nax-ze warmodgenilia 

setyvian dReTa raodenobis mravalwliuri svla Telavis da kaxeTis 8 meteorologiuri 

sadguris monacemebiT. 

 

 

ა) ბ) 

 

nax. 5. setyvian dReTa raodenobis mravalwliuri svla: a) mTeli rigis mixedviT;  

b) 1985 wlis monacemebis gauTvaliswineblad 

 

setyvian dReTa raodenobis saukunovan svlaSi, rogorc Telavis, ise kaxeTis 8 pun-

qtis monacemebis gaTvaliswinebiT, piki aRiniSneba 80-ian wlebSi da Semdeg klebulobs 

(nax. 5 a). es gamowveulia imiT, rom 1985 wels dafiqsirda setyvian dReTa mravali SemTxve-

va. mxolod TelavSi am wels 13 setyviani dRe aRiniSna, xolo kaxeTis 8-ve sadguris 

monacemebiT setyvian dReTa raodenobam jamSi 38-s miaRwia. rogorc Cans, es weli anomali-

uri iyo, radganac sxva SemTxvevaSi setyvian dReTa raodenoba gacilebiT naklebia. magali-

Tad, TelavSi ganxilul periodSi setyvian dReTa raodenoba icvleboda 1-dan 7-mde da am 

fonze 1985 wels setyva movida 13-jer, rac TiTqmis orjer aRemateba setyvian dReTa 

raodenobis maqsimums. aseTive mdgomareobaa sxva sadgurebis monacemebSic. amitom setyvian-

obis mravalwliuri cvlilebis tendenciis sworad Sesafaseblad mizanSewonilia am wer-

tilis gauTvaliswinebloba. aseT SemTxvevaSi vRebulobT me-5 b nax-ze warmodgenil Se-

degs. rogorc am Sedegidan Cans, Telavis monacemebiT, setyvian dReTa raodenobas ar gaaC-

nia matebis an klebis arsebiTi  tendencia. rac Seexeba yvela meteorologiuri sadguris 

Semajamebel monacemebs, aSkaraa setyvian dReTa raodenobis klebis tendencia.  gansakuT-

rebiT swrafad iklebda setyvianoba 1990 wlis Semdeg, anu intensiuri globaluri daTbo-

bis periodSi. amave naxazidan Cans, rom setyvis procesebze aqtiuri zemoqmedebis periodSi 

(1967_1989 ww.), setyvianobis raime SesamCnevi kleba ar aRiniSneba.  

 

 

daskvna 

Catarebuli kvlevebis Sedegad SeiZleba davaskvnaT, rom yvelaze naklebi setyvian 

dReTa saSualo raodenoba aRiniSneba lagodexis raionSi _ 1.2 da naklebi. xolo yvelaze 

meti Telavis raionSi da Seadgens 3.2-sa da ufro mets; 

setyvian dReTa raodenobis zrdaze mniSvnelovan gavlenas axdens teritoriis simaR-

le, setyvian dReTa raodenoba simaRlis mixedviT wrfivad izrdeba 2000 m-mde, maqsimums Se-

iZleba miaRwios 2500 m-ze, xolo Semdeg mcirdeba; 

kaxeTSi setyva ZiriTadad wlis Tbil periodSi modis da moicavs IV_X Tveebs. set-

yvis procesebi kaxeTSi gansakuTrebiT aqtiuria gazafxulze da zafxulis dasawyisSi, ro-
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desac iqmneba xelsayreli pirobebi konveqciuri Rrublebis ganviTarebisaTvis. setyvian 

dReTa saSualo raodenoba maqsimums ZiriTadad mais-ivnisSi aRwevs; 

sxvadasxva gradaciis setyvian dReTa raodenobis ganmeorebadobis  kvlevisas gamoik-

veTa maTi ori tipi: pirveli, rodesac setyva yovelwliuri movlenaa, anu mas ar gaaCnia 

nulovani gradacia. aseTia kaxeTis raionebis umetesoba, kerZod, Telavis, axmetis, gurja-

anis, siRnaRis da sagarejos raionebi; meore tipi Seicavs setyvian dReTa raodenobis nu-

lovan gradacias, anu am SemTxvevaSi SeiZleba mTeli wlis ganmavlobaSi setyva ar movi-

des. aseTi pirobebia yvarlis, dedofliswyaros da lagodexis raionebSi, am ukanasknelSi 

usetyvo dReTa raodenoba sakmaod maRalia da Seadgens 34 %-s. 

rac Seexeba yvela meteorologiuri sadguris Semajamebel monacemebs, aSkaraa setyvian 

dReTa raodenobis klebis tendencia.  gansakuTrebiT swrafad iklebda setyvianoba 1990 wlis 

Semdeg, anu intensiuri globaluri daTbobis periodSi; xolo setyvis procesebze aqtiuri ze-

moqmedebis periodSi (1967_1989 ww.) setyvianobis raime SesamCnevi kleba ar aRiniSneba. 
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METEOROLOGY 
 
 

SPATIAL AND TEMPORAL VARIATION OF THE NUMBER OF DAYS WITH HAIL IN 
THE TERRITORY OF KAKHETI 

M. Pipia 

 (Institute of Hydrometeorology of Georgian Technical University) 

 

Resume: According to observational data of 10 meteorological stations of Kakheti there was researched the 
number of days with hail during the period 1961-2013 years, periods of   hailfall, duration, areas of hail. 

There were developed GIS maps of the number of days with hail. 
 
Key words: amount of precipitation; duration of hail-hits; hail;  number of days with hail;. 

 
 
 
 

МЕТЕОРОЛОГИЯ 

 
 

ПРОСТРАНСТВЕННО-ВРЕМЕННЫЕ ИЗМЕНЕНИЯ ЧИСЛА ДНЕЙ С ГРАДОМ НА 

ТЕРРИТОРИИ КАХЕТИИ 

Пипиа М. Г. 

(Институт гидрометеорологии Грузинского технического университета) 

 
Резюме: По материалам наблюдений 10 метеорологических станций  Кахетии исследованы число дней с 

градом за период 1961_2013 гг., периоды его выпадения, продолжительность, ареалы градобитий.  

Разработаны геоинформационные карты  числа дней с градом. 
 
Ключевые слова: град; количество осадков; продолжительность градобитий; число дней с градом. 
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hidrogeologia 

 

 

 

aWariswylis xeobis mineraluri da Termuli wylebis resursebis 

gazrdisa da aTvisebis perspeqtivebi 

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

manana kopaZe, ludmila Rlonti 

(saqarTvelos teqnikuri universitetis hidrogeologiisa da sainJinro geologiis 

instituti) 

 

reziume: statiaSi ganxilulia aWariswylis xeobis friad mimzidveli bunebrivi 

pirobebi, romelTa Soris gansakuTrebuli adgili uWiravs miwisqveSa mineralur da 

Termul wylebs, romlebic qimiuri Sedgenilobisa da fizikuri Tvisebebis mravalferov-

nebiT gamoirCeva. am wylebis resursebi SedarebiT mcirea, rac, avtorTa azriT, ganpi-

robebuli unda iyos im garemoebiT, rom am teritoriis mineralur da Termul wylebze ar 

Catarebula detaluri geologiur-saZiebo samuSaoebi. 

dasabuTebulia am wylebis resursebis gazrdis SesaZleblobani, rac xels Seuwyobs 

sasmel-samkurnalo da profilaqtikuri daniSnulebis mineraluri wylebis Camosxmis orga-

nizebas da mTeli wlis ganmavlobaSi moqmedi balneologiuri da balneoklimaturi ku-

rortebis aRmSeneblobas. 

 

sakvanZo sityvebi: aTvisebis perspeqtivebi; aWariswylis xeoba; mineraluri da 

Termuli wylebi; resursebi. 

 

 

Sesavali 

aWariswylis xeobaSi mraval bunebriv sikeTesTan erTad (mTis da zRvis nazavi haeri, 

mwvane safris siuxve da nairgvaroba, zedapiruli wylebis mdidari resursebi da sxv.) arse-

bobs agreTve daavadebaTa samkurnalo da profilaqtikuri mizniT gamosadegi mineraluri da 

Termuli miwisqveSa wylebis gamosavlebi, romlebic gamoirCeva hidroqimiuri da airuli Sed-

genilobis mravalferovnebiT, maRali temperaturiTa da sxva fizikur-qimiuri parametrebiT. 

aWariswylis xeoba agebulia upiratesad ramdenime kilometramde sisqis Suaeocenuri 

vulkanogenur-danaleqi qanebiT, romelTa Soris Warbobs am wyebis zeda nawilis uxeSnate-

xovani tufbreqCiebi, agreTve tufebi da andezitebis ganfenebi. xSirad vxvdebiT sienitisa 

da sienitdioritis momcro intruzivebs, romlebsac zogjer ukavSirdeba hidroTermuli 

gamadnebebi, kerZod, merisis spilenZis madangamovlineba. xeobaSi ganviTarebuli naoWa 

struqturebi umTavresad samxreT-dasavleTidan Crdilo-aRmosavleTiskenaa mimarTuli.  

aWariswylis xeobaSi aRiniSneba miwisqveSa wylebis formirebisaTvis xelSemwyobi 

mTeli rigi faqtorebi: atmosferuli naleqebis siuxve, qanebis forianoba da napralianoba, 

teqtonikuri wyvetiTi aSlilobebis mWidro qseli da a.S. miuxedavad amisa, mineraluri da 

Termuli wylebis gamosavlebs, rogorc wesi, mainc mcire da dabali debitebi aqvs.  

 

 

ZiriTadi nawili 

aWariswylis xeobis hidroTermomineraluri resursebi ori jgufis genetikurad 

mkveTrad gansxvavebuli wyliTaa warmodgenili. erTia naxSirmJava mineraluri wylebi da 
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meore, subTermuli wylebi. wylis temperaturis garda, maT ganasxvavebs gaxsnil 

nivTierebaTa koncentracia, qimiuri komponentebis ragvaroba, airSemcveloba, mikrokom-

ponentebi, tutemJavianobis koeficienti da sxv. miwisqveSa wylebis am ori genetikuri 

jgufis gavrcelebaSi mkafiod gamoxatuli kanonzomiereba ar SeimCneva. maTi gamosavlebi 

dakavSirebulia liTologiurad da asakobrivad erTnair qanebTan, gvxvdeba erTnair 

geomorfologiur pirobebSi da xSirad ganlagebulia uSualod erTi meoris gverdiT. 

aWariswylis xeobaSi naxSirorJangiani mineraluri wylebis gamosavlebi, rogorc wesi, 

intruziuli sxeulebis siaxloves fiqsirdeba, rac kidev erTxel miuTiTebs am tipis 

wylebis formirebaSi postvulkanuri procesebis mniSvnelobaze. naxSirorJangiani wylebis 

gamosavali sul eqvsia (cxrili 1), maTgan orSi (kokotaurSi da xixaZiris qveda wyaroSi) 

naxSirorJangi spontanurad gamoiyofa. gaxsnili naxSirorJangis Semcveloba 0,1-dan 0,9 g/l-

mdea. isini miekuTvnebian dabalmineralizebul wylebs (saerTo mineralizacia 2,0_5,0 g/l). 

adgilze detaluri hidrogeologiuri Seswavlis Sedegad irkveva, rom am wylebis dabali 

saerTo mineralizaciisa da gaxsnili naxSirorJangis mcire koncentraciis mizezi maTi 

gamosavlebis saimedo kaptaJisa da daculobis ararsebobaa, ris Sedegadac xdeba mineralur 

wylebSi gruntis mtknari wylebisa da zog SemTxvevaSi zedapiruli wylebis Sereva.  

rogorc aRvniSneT, aWariswylis xeoba gamoirCeva mineraluri wylebis qimiuri 

Sedgenilobis mravalferovnebiT. aq warmodgenilia rogorc sodiani (danisparauli) da 

sodanarevi (kokotauri, xixaZiris zeda wyaro), ise sulfaturi (namonastrevis wyaroebi) da 

qloriduli (xixaZiris qveda wyaro) wylebi, rac ganpirobebulia maTi formirebis arealis 

geologiuri da geoqimiuri TaviseburebebiT. kerZod, sulfat-ionis gazrdili Semcveloba 

am wylebSi dakavSirebulia wyalSemcvel qanebSi sulfiduri mineralebis gavrcelebasTan. 

yvelaze mkafiod es aisaxa namonastrevis wyaroebis qimiur Sedgenilobaze, romlebSic 

sulfat-ioni wamyvan rols asrulebs, rac aixsneba am wyaroebis siaxloviT merisis 

kolCedanur gamadnebasTan. sayuradReboa agreTve qlor-ionis gazrdili Semcveloba 

xixaZiris wyaroebSi, romlis mizezis gamosakvlevad saWiroa hidrogeologiuri saZiebo 

burRviTi samuSaoebis Catareba. mineraluri wylebis Sedgenilobis kaTionur nawilSi 

natriumi da kalciumi Warbobs. 

 

cxrili 1 

  monacemebi aWariswylis xeobis naxSirorJangiani wylebis Sesaxeb 

 

#  

gamosavlis 

dasaxeleba 

 

balneologiuri 

formula 

pH gaxsnili 

CO2, g/l 

debiti, 

l/dR. 

SeniSvna 

1 

 

kokotauri M3,0 
ு஼ைయ଻ହ ௌைరଶସ஼௔ସ଼ ெ௚ଶ଻ ே௔ଶଷ 6,4 0,9 8 500 

airis 

spontanuri 

gamoyofa 

2 
namonastrevi, 

qveda wyaro 
M2,2 

 ௌைరସହ ு஼ைయ ସ଴ ே௔ସଽ ஼௔ସ଴  6,2 0,3 4 300 
 

3 
namonastrevi, 

zeda wyaro M1,9 
 ௌைరସଷ ு஼ைయ ସଵ஼௔ସ଼ ே௔ଷଽ  6,5 0,2 4 300 

 

4 

xixaZiri, qveda 

wyaro M5,7 
஼௟ଷହ ு஼ைయଷଶ ௌைరଷ଴ ே௔଺଼ ஼௔ଶଶ  6,3 0,8 850 

airis 

spontanuri 

gamoyofa 

5 
xixaZiri, zeda 

wyaro 
M2,4 

ு஼ைయସଶ ௌைరଶଽ ஼௟ଶଽே௔ହ଴ ஼௔ଷଶ  6,2 0,3 1 700 
 

6 

danisparauli 

(zanga) M5,0 
ு஼ைయଽଽ ே௔଺ଽ ெ௚ଶହ 6,5 0,1 500 

wylis 

uaryofiTi 

done 
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naklebmine

s rigiTob
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# 
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dasa

1 

cxmo

(Sua

2 kemi

3 

CanC

4 
bog
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6 kld
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7 
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mebi aWaris
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formula

) 
M1,4 

஼௟଻஼௔
M0,4  ெ௚

M0,5 
 ஼௟ସே௔

M4,7 

M0,2 
 ௌைర଺஼௔ସସ 

M1,0 
 ௌைరே௔

M0,2 
 ௌைరே௔

Termuli wy

viseburi g

aWariswyl

li (0,4 g/l

funqcionir

temperatu

lneoTerapi

(86000 l/d

nax. 3. c

swylis xeo

logiuri 

a 

t

t

଻଼ ௌைరଵଷ ௔଼ଶ ெ௚ଵଶ 

 ௌைర଼ଽ௚ସଷ ஼௔ଷଵ 
ସ଺ ு஼ைయ ସଶ௔ସହ ஼௔ସଷ  

஼௟ଽସ  ே௔ଽସ ଺଺ ு஼ைయଶ଼ே௔ଷଶ ி௘ଵ଼  ర଺଴ ஼ைయଷ଴ ௔଺ଵ ஼௔ଶ଼  

ర଺଴ ஼ைయଷ଴ ௔଺ଵ ஼௔ଶ଼  

yaroebis si

gamoyeneba 

lis marjve

l) sulfatu

rebs sasmel

uruli max

is ganxriT

R.). 

cxmorisis s
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obis subTer

 

tempera-

tura, ºC 

26 

23 

23 

30 

31 

28,5 

30 
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debiti, 
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600 
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1 700 
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qimiuri tipis Secvla. amaze miuTiTebs agreTve wyaros wylis temperaturis gansxvaveba; Tu 

winaT temperatura 24 0C-s aRwevda, axla igi 30 0C-ia. amgvari movlenebi mineraluri 

wylebis gamosavlebTan dakavSirebiT arcTu iSviaTia. amitom aucilebelia wyaros 

srulyofili kaptaJis mowyoba. 

  aWariswylis xeobis mineralur wylebs Soris Tavisi specifikuri qimiuri 

SedgenilobiTa da, aqedan gamomdinare, saintereso samkurnalo Tvisebebis wyalobiT 

mkveTrad gamoirCeva tbeTis Sabiani wyali. wyaro mdebareobs Suaxevis municipalitetSi 

sof. gogaZeebTan axlos (4km-ze). interess iwvevs wylis originaluri Sedgeniloba da 

mkveTrad momatebuli mineralizacia. esaa faqtobrivad rkinis sulfatis xsnari, 

gamdidrebuli sxvadasxva, maT Soris biologiurad aqtiuri, elementebiT, iseTebiT 

rogoricaa: spilenZi, kobalti, nikeli, qromi [2]. wylis balneologiuri formula aseTia: 

M7,8 
ௌைరଵ଴଴ி௘ହସ ே௔ଶଵ ெ௚ ଵଶ T=9 0C, pH=3,4, D=1200 l/dR. aRsaniSnavia, rom wylis qimiuri Sedgeniloba 

weliwadis periodisa da atmosferuli naleqebis raodenobis cvalebadobis mixedviT 

ganicdis mcireoden saxecvlilebas. kerZod, naklebia xolme saerTo mineralizacia (6,0 

g/l), mcirdeba rkinis ionis Semcveloba 40 mg-eqv. %-mde. es yvelaferi miuTiTebs 

zedapiruli da gruntis wylebis Serevis Sedegad tbeTis wyaros periodul gamtknarebaze. 

qimiuri Sedgenilobis stabilurobisa da samkurnalo Tvisebebis srulyofilad 

SesanarCuneblad saWiroa wyaros normaluri kaptaJis mowyoba. saZiebo burRvis Sedegad 

SesaZlebelia damatebiTi resursebis gamovlena. tbeTis wyaro, marTalia, sakmaod Sorsaa, 

magram misi maRali Sedegianoba kanis sxvadasxva genezisis daavadebaTa mkurnalobaSi 

friad imedis momcemia misi resursebis bazaze balneologiuri kurortis dafuZnebisaTvis. 

 
 

daskvna 

aWariswylis xeobis mravalferovani fizikur-qimiuri Tvisebebis mqone mineraluri da 

Termuli wylebis resursebi, rogorc vxedavT, jerjerobiT srulad gamovlenili araa, 

radgan kokotauris garda, aq ar Catarebula geologiuri saZiebo-saeqspluatacio burRvi-

Ti da sakaptaJo samuSaoebi. im perspeqtivis gaTvaliswinebiT, rom aWaraSi ganzraxulia 

sezonuri samTo kurortebisa da turistuli bazebis Seqmna, Zalze momgebiani iqneba, Tu 

paralelurad maT siaxloves aSendeba bunebrivi Termuli wylis saabazanoebi sxvadasxva 

daavadebaTa samkurnalod da profilaqtikuri mizniT. es xels Seuwyobs samTo kurortebis 

funqcionirebis SenarCunebas mTeli wlis ganmavlobaSi. ar unda daviviwyoT agreTve 

naxSirorJangiani mineraluri wylebis Camosxmis potencialic namonastrevis, xixaZiris, 

danisparaulis ubnebze. yovelive zemoT aRniSnulis ganxorcieleba garkveul wvlils Sei-

tans adgilobrivi mosaxleobis SromiTi dasaqmebisa da regionis socialur-ekonomikuri 

problemebis gadawyvetis saqmeSi. 
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HYDROGEOLOGY 
 
 

PERSPECTIVES OF REVELATION AND DEVELOPMENT OF MINERAL AND 
THERMAL WATERS RESOURCES IN CANYON OF ADJARISTSKALI RIVER 

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

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

 
Resume: There are discussed the underground mineral and thermal waters in canyon of Adjaristskali River 

(Georgia), which are distinguished with diverse chemical composition and physical properties. Although waters 
resources are relatively low, that, in authors’ opinion, due to the fact, that on this area has not been relevant geological 
exploration of mineral and thermal waters. There is justified revelations of additional resources of these waters, on the 
basis of which it is possible to organize bottling potable-curative mineral waters and construction of balneoclimatic 
health resorts for year-round operation. 

 
Key words: Adjaristskali River canyon; mineral and thermal water; perspectives of development; resources. 
 
 
 
 

ГИДРОГЕОЛОГИЯ 

 
 

ПЕРСПЕКТИВЫ УВЕЛИЧЕНИЯ И ОСВОЕНИЯ РЕСУРСОВ МИНЕРАЛЬНЫХ И 

ТЕРМАЛЬНЫХ ВОД УЩЕЛЬЯ Р. АДЖАРИСЦКАЛИ 

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

Глонти Л. Е. 

(Институт гидрогеологии и инженерной геологии Грузинского технического университета) 

 
Резюме: В статье обсуждаются подземные минеральные и термальные воды р. Аджарисцкали (Грузия), 

которые отличаются разнообразием химического состава и физических свойств. Ресурсы этих вод относительно 
малы, что, по мнению авторов, связано с тем, что на этой территории не проводилось соответствующих работ 
на минеральные и термальные воды. Обоснованы возможности выявления дополнительных ресурсов этих вод, 
на базе которых возможно организовать розлив питьево-лечебных и профилактических минеральных вод и 
строительство бальнеоклиматических курортов круглогодичного функционирования.  

 
Ключевые слова: минеральные и термальные воды; перспективы освоения; ресурсы; ущелье р. Аджа-

рисцкали. 
 



62 
 

axali teqnologiebi 

 

 

 

sakveb-samkurnalo mcenareuli nedleulis gadamamuSavebeli mcire 

mwarmoeblurobis sawarmos Seqmnis perspeqtivebi 

Tamaz megreliZe, giorgi pirveli, givi gugulaSvili, vitali RvaCliani 

(saqarTvelos teqnikuri universiteti)  

 

 

reziume: ganxilulia sakveb-samkurnalo mcenareuli nedleulis gadamuSavebis Tana-

medrove mdgomareoba. naCvenebia, rom mcenareuli nedleulis gadamuSavebisas maqsimalurad 

unda iqnes SenarCunebuli masSi arsebuli sasargeblo elementebi. aRniSnuli amocanis ga-

dasawyvetad avtorebis mier damuSavebulia axali teqnologia da mcenareuli nedleulis 

saWylet-saqucmacebeli safiqsacio-saSrobi danadgari. moyvanilia gadamuSavebis procesSi 

mcenareul nedleulSi Semavali sasargeblo nivTierebebis Sedgenilobis cvlilebis kvle-

vis Sedegebi. eqsperimentebis Sedegebis mixedviT, nedleulis gadamuSavebis axali teqno-

logia da danadgari uzrunvelyofs mcenareuli nedleulis sawyisi sasargeblo Tvisebe-

bisa da antioqsidanturi potencialis SenarCunebas. 

 

sakvanZo sityvebi: axali meTodi; gadamuSaveba; sakveb-profilaqtikuri masalebi; 

sawyisi Tvisebebi; foTlebis ujreduli wveni. 

 

 

Sesavali 

Tanamedrove msoflioSi gansakuTrebuli mniSvneloba eniWeba iseTi didefeqtiani 

sakveb-profilaqtikuri da samkurnalo produqtebis warmoebas, romlebic adamianis janmr-

TelobisaTvis sasargebloa da, amasTan, adamianis organizmSi dagrovili sxvadasxva mavne 

nivTierebis efeqturi gamodevnis unaric aqvs.  

saqarTvelo mdidaria mravalferovani sakveb-samkurnalo mcenareuli nedleuliT, ro-

melic Seicavs biologiurad aqtiuri nivTierebebis farTo speqtrs. aseTi mcenareebisagan 

SesaZlebelia kargi organoleptikuri da biologiuri Tvisebebis mqone ekologiurad sufTa 

mravalkomponentiani sakveb-profilaqtikuri produqtebisa da samkurnalo saSualebebis 

miReba, Tumca saamiso teqnologiuri procesi jerjerobiT araa sakmarisad Seswavlili da 

aTvisebuli. amitom aRniSnuli teqnologiebis srulyofa dReisaTvis metad aqtualuria.  

mcenareuli nedleulisagan sakvebi da samkurnalo produqtebis miRebis teqnolo-

giuri procesis erT-erTi ZiriTadi problemaa maTSi arsebuli sasargeblo elementebis 

maqsimaluri SenarCunebis sirTule, rac gamowveulia nedleulis gadamuSavebis procesSi 

mimdinare Tburi, meqanikuri da bioqimiuri gardaqmnebiT.  

 

 

 

                                                 
 aRniSnuli proeqti ganxorcielda SoTa rusTavelis saxelobis saqarTvelos erovnuli 

samecniero fondis finansuri xelSewyobiT (granti # 30/26). winamdebare publikaciaSi gamoTqmuli 
nebismieri azri ekuTvniT avtorebs da SeiZleba ar asaxavdes SoTa rusTavelis saxelobis 
saqarTvelos erovnuli samecniero fondis Sexedulebebs. 
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daWyletas. am dros ujredebSi arsebuli wveni gamodis foTlis zedapirze. aRniSnuli wveni 

ganicdis maRali temperaturis (110 – 140 0C) mqone orTqlis zemoqmedebas, ris Sedegadac 

nedleulis temperatura aRwevs 60 – 70 0C-s. es uzrunvelyofs wvenSi arsebuli fermentebis 

inaqtivacias. Sesabamisad, miiReba saWiro zomebad daWyletil-daqucmacebuli foTlis masa 

inaqtivirebuli wveniT gare zedapirze. es uzrunvelyofs sakveb-samkurnalo mcenareebSi 

arsebuli dadebiTi Tvisebebis maqsimalur SenarCunebas. muSaobis procesSi daWyletil-

daqucmacebuli masa gadmoitvirTeba difuzoridan, xolo samuSaos dasrulebisas 

gantvirTva xorcieldeba gadmosatvirTi sarkmlidan misi gaRebis Semdeg. orive SemTxvevaSi 

damuSavebuli foToli moxvdeba transportioris mimReb nawilze.  

transportiori axorcielebs nedleulis transportirebas saWylet-saqucmacebeli 

safiqsacio mowyobilobidan saSrob manqanamde. transportioris fenis gamTanabrebeli 

foTlis masas gaSlis Txel fenad, romelzec xdeba infrawiTeli sxivebiT zemoqmedeba 

transportioris Tavze ganlagebuli infrawiTeli gamosxivebis naTurebis saSualebiT. 

infrawiTeli sxivebi axurebs foTlis masas da iwyeba misi SrobisaTvis momzadeba. 

gaxurebuli foTlis masa transportioris ganmtvirTavi bolodan Caiyreba saSrobi manqa-

nis mimReb bunkerSi, sadac Sroba mimdinareobs vibrogaTxevadebul fenaSi. SrobisaTvis 

saWiro muSa agentis (cxeli haeris) momzadeba xdeba kaloriferSi. vibroamZravi rxeviT 

moZraobas aniWebs saSrob kameras. gasaSrobi nedleulis masa CamtvirTavi bunkeridan 

moxvdeba produqtis mimReb badeze da TandaTan gadaadgildeba safexurebad ganlagebul 

movibrire badeebze. cxeli muSa agenti gaivlis badeebze moZravi foTlis masis fenaSi da 

axdens mis Srobas. haeris gamwovis daxmarebiT namuSevari haeri gamodis atmosferoSi. 

produqtis gadaadgilebis mimarTulebiT daRmaval safexurebad ganlagebul badeebze 

miiRweva fazaTa (daWyletil-daqucmacebuli nedleulis masa da muSa agenti) Soris 

kontaqtis gazrda, rac aumjobesebs maT Soris masisa da siTbos gadacemis process da 

amiT uzrunvelyofs Srobis maRal xarisxs. vibraciuli moZraobisas badeebis qvevidan 

miwodebuli cxeli haeri iwvevs gasaSrobi nedleulis gadayvanas fsevdomduRare mdgoma-

reobaSi, rac uzrunvelyofs foTlis nawilakebis intensiur Srobas. gamSrali produqti 

moxvdeba gadmosatvirT xvimiraSi, saidanac iyreba mis qveS arsebul SemgrovebelSi.  

danadgari gamoicada q. lanCxuTSi, Sps ~aromat-91~-Si 2014 wels. eqsperimentebi 

Catarda Cais, kavkasiuri dekas, mravalZarRvas, evkaliptis da mayvlis foTlebze. yoveli 

mcenarisaTvis gansazRvruli iyo Saqrebis, polifenolebis, askorbinis mJavas, aminmJavebis 

Semcveloba da antioqsidanturi potenciali. gadamuSavebis procesSi mcenareul 

nedleulSi Semavali sasargeblo nivTierebebis Sedgenilobis cvlilebis Seswavlis 

mizniT ganxorcielda calkeuli mcenareebis qimiuri analizi rogorc gadamuSavebamde, ise 

gadamuSavebis Semdeg. analizebi Catarda saqarTvelos agraruli universitetis kvebis 

produqtebis teqnologiis fakultetis kvleviT laboratoriaSi.  

analizis Sedegebis mixedviT, Saqrebis, polifenolebis, askorbinis mJavas da 

aminmJavebis Semcveloba Seswavlil nedleulTagan yvelaze meti aRmoCnda mwvane Caisa da 

mayvlis foTlebSi. maTi antioqsidanturi potencialic Zalze maRalia (nedli Cai _ 920; 

mSrali _ 5000, xolo nedli mayvlis foToli _ 1810; mSrali _ 10600 mg askorbinis mJavas 

eqvivalenti). SeiZleba iTqvas, rom Cais foTlebisaTvis miRebuli polifenolebis 

Semcveloba sakmaod dabalia, rac SeiZleba aixsnas Cais foTlis dabali xarisxiT 

(normaluri xarisxis nedli Cais foTlis produqciaSi polifenolebis Semcveloba 15 % 

da metic unda iyos). rogorc analizma cxadyo, antioqsidanturi aqtiurobis ZiriTadi 

wili polifenolebis SemcvelobiTaa ganpirobebuli. magaliTad, mwvane Cais 100 g mSral 

foTolSi 5000 mg (5 g) askorbinis mJavas eqvivalenti aqtiuroba vlindeba, saidanac 

mxolod 222,8 mg (4,5 %) modis uSualod askorbinis mJavaze, danarCeni 4772 mg (95,5 %) ki _ 

polifenolebze. msgavsi suraTia sxva nedleulis SemTxvevaSic.  

nedl foTolsa da mSral mza produqcias Soris antioqsidanturi potencialis 

cvlilebis Seswavlis Sedegad aRmoCnda, rom mravalZarRvas da evkaliptis polife-
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nolebis xvedriTi antioqsidanturi aqtiuroba Termuli damuSavebis Sedegad praqtikulad 

ar icvleba. kavkasiuri dekas SemTxvevaSi ki es maCvenebeli 1,5-jer izrdeba. 1 g poli-

fenolebis antioqsidanturi aqtiurobis mniSvnelovani zrda gamovlinda mayvlisa da Cais 

foTlebis Termuli gadamuSavebis Sedegad: mayvlis foTlebis SemTxvevaSi gaizarda 2,9-

jer, xolo Cais foTlis SemTxvevaSi _ 2,5-jer. aRniSnulis safuZvelze SeiZleba 

davaskvnaT, rom Caisa da mayvlis foTlebis teqnologiuri gadamuSavebis procesSi mimdi-

nare bioqimiuri gardaqmnebi ganapirobebs calkeuli polifenolebis antioqsidanturi 

aqtiurobis gazrdas. 

 

 

daskvna 

Catarebuli eqsperimentebis Sedegebis safuZvelze SeiZleba davaskvnaT, rom mcenareuli 

nedleulis gadamuSavebisas gamoyenebuli teqnologia da saWylet-saqucmacebeli safiqsacio-

saSrobi danadgari uzrunvelyofs nedleulis swrafad gadamuSavebas da mniSvnelovnad 

aumjobesebs sawyisi mcenareuli nedleulis antioqsidantur potencials. damuSavebuli 

teqnologiisa da mowyobilobebis bazaze SesaZlebelia mcire mwarmoeblurobis (100_200 kg/sT) 

sakveb-samkurnalo mcenareuli nedleulis gadamamuSavebeli sawarmos Seqmna, romelic gamo-

imuSavebs maRalxarisxian, msoflio bazarze konkurentunarian mza produqcias.  
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NEW TECHNOLOGIES 
 
 

 

THE PERSPECTIVES OF SET UP THE NEW PETTY CONCERNS FOR REMAKE OF 
FOOD-PROPHYLACTIC VEGETABLE RAW MATERIALS 

 T. Megrelidze, G. Pirveli, G. Gugulashvili, V. Gvachliani   

(Georgian Technical University) 

 
Resume: There is considered the question about remake of food-prophylactic and nutritive-medical vegetable 

raw materials. Tere is shown, that for maximum defense of the vegetable raw materials useful properties if is necessary 
remake this raw materials in such terms; when leaves cell juice fermentation process will not happen. For realization 
this question it is necessary the new method and plant for remake the vegetable raw materials. Tere is described on 
remaking plant experiments carry method. Tere is given, that modifications, which currented in raw vegetable materials 
in their remaking process time. There is shown, that nutritive-medical vegetable raw materials remaking new 
technology and plant can improvement the vegetable materials source properties and their antioxidant potential. 

Key words: food-prophylactic materials; initial properties; leaves cell juice; new method; remake. 

 
 
 
 

НОВЫЕ ТЕХНОЛОГИИ 

 

 

ПЕРСПЕКТИВЫ СОЗДАНИЯ МАЛОМОЩНЫХ ПРЕДПРИЯТИЙ ПО 

ПЕРЕРАБОТКЕ ПИЩЕВО-ЛЕЧЕБНОГО РАСТИТЕЛЬНОГО СЫРЬЯ  

Мегрелидзе Т. Я., Пирвели Г. Т., Гугулашвили Г. Л., Гвачлиани В. В. 

(Грузинский технический университет) 

 
Резюме: Рассмотрено современное состояние вопроса переработки пищево-лечебного растительного 

сырья. Показано, что растительное сырье должно перерабатываться в условиях максимального сохранения всех 
полезных элементов, содержащихся в исходном сырье. Для достижения поставленной задачи авторами 
разработаны новая технология и установки для мятия-измельчения и фиксации-сушки растительного сырья. 
Приведены результаты исследования изменений, протекающих в сырье в процессе ее переработки с 
использованием новой технологии и оборудования. Согласно полученным результатам, новая технология и 
установка обеспечивают сохранение качественных показателей и повышение антиоксидантного потенциала 
исходного материала.  

Ключевые слова: исходные показатели; клеточный сок листьев; новый метод; переработка; пищево-

профилактический материал.  
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axali teqnologiebi 

 

 

 

inovaciuri meTodiT axali saSrobi danadgaris muSa agentis Srobis 

unaris aRdgena  

Tamaz megreliZe, giorgi pirveli, givi gugulaSvili, giorgi beruaSvili, 

Tamaz isakaZe 

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia Srobis procesSi haeris (muSa agentis) tenianobis momatebis 

(datenianebis) sakiTxi. naCvenebia, rom muSa agentis tenianobis SemcirebiT SesaZlebelia 

Srobis procesis intensifikacia da gamSrali produqtis xarisxis gaumjobeseba. 

warmodgenilia axali mowyobiloba, romelic macivari manqanis saSualebiT uzrunvelyofs 

saSrob kameraSi miwodebamde muSa agentis tenianobis Semcirebas. 

 

sakvanZo sityvebi: kondensatori; macivari manqana; muSa agenti; muSa parametrebi; 

mcenareuli nedleuli; saorTqlebeli; saSrobi manqana. 

 

 

Sesavali  

nebismieri produqtis Srobis procesze gavlenas axdens: muSa agentis temperatura, 

misi moZraobis fardobiTi siCqare gasaSrobi produqtis nawilakebis mimarT, muSa agentis 

tenianoba da tenSemcveloba da sxv. am parametrebidan erT-erTi umniSvnelovanesia muSa 

agentis tenSemcveloba. cnobilia, rom SrobisaTvis saWiro siTbos raodenobis  

gaangariSeba xdeba formuliT: 

 ,

I I
Q W

d d




 
1 2

1 20 001
    kkal/sT, 

sadac  W   Srobis procesSi asaorTqlebeli tenis raodenobaa, kg/sT; 

I1  _ gasaSrobi produqtis sawyisi enTalpia, kkal/kg0C;   

I2  _ gamSrali produqtis saboloo enTalpia, kkal/kg0C;     

d1  _ muSa agentis sawyisi tenSemcveloba, g/kg;   

d2  _ namuSevari agentis saboloo tenSemcveloba, g/kg.      

formulis mixedviT, SrobisaTvis saWiro siTbos raodenoba ukuproporciul 

damokidebulebaSia muSa agentis sawyis da saboloo tenSemcvelobaTa Soris sxvaobasTan. 

aqedan gamomdinare, rac ufro didia tenSemcvelobaTa aRniSnuli sxvaoba, miT ufro 

naklebi siTbo ixarjeba produqtis SrobisaTvis da, Sesabamisad, ufro naklebi iqneba am 

muSa agentis momzadebisaTvis gaweuli energetikuli danaxarjebi.  

magram, rogorc wesi, Srobis procesSi (gamoyenebuli muSa agentis cirkulaciis 

Cveulebrivi sqemebis pirobebSi) xdeba garemos haeris miwodeba kaloriferSi. aq es haeri 

cxeldeba saWiro (muSa) temperaturamde da gacxelebuli haeri kaloriferidan uSualod 

miewodeba saSrobi manqanis kameras, sadac produqtidan tenis arTmeviT iwyeba misi Sroba. 

aqve SevniSnavT, rom raime specialuri mowyobiloba, romelic daaregulirebda kameraSi 

misawodebeli muSa agentis tenSemcvelobas an Tundac gansazRvravda kaloriferSi 

miwodebuli haeris tenSemcvelobas, arsad ar gamoiyeneba.  
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kargadaa cnobili, rom amindis mixedviT, atmosferuli haeris parametrebi (kerZod 

tenSemcveloba) gamudmebiT icvleba. aRniSnuli cvalebadi parametrebidan kaloriferebSi 

xorcieldeba mxolod muSa agentis temperaturis cvlileba misTvis saWiro mniSvnelobis 

misaniWeblad. muSa agentis tenSemcveloba ki mxolod amindzea damokidebuli (mocemul 

konkretul SemTxvevaSi haeris fardobiT tenianobaze).  

SeiZleba iTqvas, rom aseT pirobebSi Srobis procesi praqtikulad mimdinareobs ara 

mudmivi, aramed cvalebadi tenSemcvelobis mqone muSa agentis meSveobiT. imis gamo, rom 

Cveulebriv saSrobebSi gamoyenebuli muSa agentis danarCeni parametrebi (kerZod siTbo) 

ucvlelia, Srobis Sedegad miRebuli produqtis saboloo tenianoba (romelic 

damokidebulia muSa agentis tenSemcvelobaze) yoveli SrobisaTvis gansxvavebulia. es ki  

ganapirobebs produqciis saboloo xarisxis gauaresebas.    

aRniSnul sakiTxs gansakuTrebuli mniSvneloba aqvs saSrobi kameridan gamosuli 

namuSevari agentis SemTxvevaSi. nebismieri produqtis Srobis procesis ZiriTadi 

damaxasiaTebeli Tavisebureba isaa, rom am produqtSi arsebuli teni gadadis muSa 

agentSi. swored saSrobi kameridan gamosul namuSevar agentSi arsebuli teni ganapirobebs 

Srobis sxvadasxva sqemis gamoyenebis saWiroebas. am sqemebidan yvelaze martivia muSa 

agentis erTjeradi gamoyenebis sqema, rodesac namuSevari agenti produqtidan miRebul 

tenTan erTad garemoSi gaidevneba, xolo saSrob kameras miewodeba axlad momzadebuli 

muSa agenti. aRniSnuli martivi sqemis naklia muSa agentTan erTad mis gacxelebaze 

daxarjuli siTbos dakargva, radgan namuSevar agents jer kidev SerCenili aqvs siTbos 

sakmaod didi raodenoba, romlis gamoyenebac SeiZleboda misi recirkulaciis SemTxvevaSi. 

Srobis potencialis mqone haerTan erTad ikargeba is energiac, romelic daixarja misTvis 

aRniSnuli potencialis (temperatura da tenSemcveloba) miniWebaze. 

namuSevari agentis siTbos gamoyenebis mizniT Srobis praqtikaSi damuSavebulia muSa 

agentis recirkulaciis sxvadasxva sqema, romlebic iTvaliswinebs namuSevari agentis 

tenSemcvelobis Semcirebis mizniT masSi axali, sufTa haeris Serevas saSrob kameraSi 

miwodebis win. marTalia, aRniSnuli meTodebi praqtikaSi gamoiyeneba, magram isini sakmaod 

dabalefeqturia (gansakuTrebiT tenSemcvelobis regulirebis ararsebobis pirobebSi).  

 

 

ZiriTadi nawili 

Srobis procesis intensifikacia da gamSrali produqtis xarisxis amaRleba 

SesaZlebelia im SemTxvevaSi, Tu muSa agentis momzadebisas miRweuli iqneba ara marto 

enTalpiaTa sasurveli sxvaoba (kameraSi misawodebeli muSa agentis temperaturis 

regulirebis gziT), aramed tenSemcvelobaTa saWiro sxvaobac (kameraSi Semavali muSa 

agentis tenSemcvelobis regulirebis gziT). amisaTvis SeiZleba gamoyenebul iqnes macivari 

manqanis saorTqlebelTan muSa agentis kontaqti, romelic uzrunvelyofs saSrob kameraSi 

miwodebis win aRniSnuli agentidan tenis gamoyofas da misi tenSemcvelobis Semcirebas 

zustad dadgenil mniSvnelobamde. tenis mocilebis Semdeg muSa agenti cxeldeba 

sasurvel temperaturamde ukve tenis damatebis gareSe (mudmivi tenSemcvelobis pirobebSi). 

Sesabamisad, saSrob kameraSi miwodebis win muSa agents eqneba zustad saWiro temperatura 

da tenSemcveloba, rac uzrunvelyofs Srobis procesis optimalur pirobebSi Catarebas, 

produqtis Srobis maqsimaluri efeqtis miRebas da, rac aranakleb mniSvnelovania, 

gamSrali produqtis tenianobis damoukideblobas garemo haeris temperaturisa da 

tenSemcvelobisagan. Srobis procesis optimalur pirobebSi Casatareblad 

SemoTavazebulia mowyobiloba, romlis principuli sqema warmodgenilia naxazze.  

 saSrobi danadgari Sedgeba saSrobi kamerisagan (1), romelic aRWurvilia muSa 

agentis (haeris) Semyvani (2) da gamomyvani (3) milebiT. kameris ZirSi mowyobilia muSa 

agentis gamanawilebeli badeebi (4), romlebic uzrunvelyofs kameris mTel ganivkveTSi 

haeris Tanabrad ganawilebas. kameris gverdiT kedelze damagrebulia gasaSrobi 
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produqtis mimwodi rotoruli mkvebavi (5), xolo mkvebavis mopirdapire kedelze _ Srobis 

procesSi produqtis fenis simaRlis saregulirebeli fari (6), romlis gverdiTaa 

gamSrali produqtis rotoruli gamomtvirTaviT (8) aRWurvili gamosatvirTavi kamera (7).  

 

 

 
 

 

 macivari manqanis gamoyenebiT haeris muSa parametrebis aRdgenis unaris  

mqone mcenareuli nedleulis foTlis saSrobi danadgaris sqema 

 

 namuSevari haeris gamomyvani mili (3) mierTebulia ciklonTan (9), romlis ZirSi 

CamontaJebulia namuSevari agentis mier watacebuli produqtis rotoruli gamomtvirTavi 

(10), xolo zeda nawilSi _ namuSevari agentis gamomyvani mili (11), romelic meore boloTi 

mierTebulia haeris xarjsazomTan (12). xarjsazoms aqvs ventilis (26) mqone atmosferuli 

haeris Semomyvani mili (13) da mierTebulia tenis gamomyof kamerasTan (14). tenis gamomyofi 

kameris SigniT ganlagebulia macivari manqanis saorTqlebeli (15), xolo am kameris ZirSia 

avzi (16) haeridan gamoyofili wylis Sesagroveblad. avzs aqvs wylis CamosaSvebi ventili 

(17). tenis gamomyofi kamera miliT (18) dakavSirebulia muSa agentis gamaTbobel kamerasTan 

(19), romlis SigniT moTavsebulia macivari manqanis kondensatori (20). muSa agentis 

gamaTbobeli kamera  milgayvanilobiT (21) mierTebulia ventilatorTan (22), romelic 

damontaJebulia saSrob kameraSi muSa agentis Semyvan milze (2). 

macivari manqanis saorTqlebeli da kondensatori individualuri milgayvanilobiT 

(23) dakavSirebulia kompresorTan (24) da droselur ventilTan (25). amgvarad Seqmnili 

macivari manqana uzrunvelyofs im samacivro ciklis warmarTvas, romelic ganapirobebs 

erTdroulad saorTqleblis gacivebas da kondensatoris gacxelebas. 

saSrobi danadgari muSaobs Semdegi principiT: CairTveba ventilatori da saSrob 

kameraSi iwyeba muSa agentis miwodeba milis daxmarebiT. erTdroulad kameraSi iwyeba 
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agreTve gasaSrobi produqtis miwodeba rotoruli mkvebavis gavliT. gamanawilebeli 

badeebis (gamTanabreblis) gavlis Sedegad kameraSi muSa agenti Sedis Tanabrad, 

waritacebs gasaSrobi produqtis nawilakebs da warmoqmnis mduRare Sres. aseT pirobebSi 

produqtis Sroba mimdinareobs maRali intensiurobiT. ukve gamSrali produqti 

saregulirebeli faris gavlis Semdeg moxvdeba ganmtvirTav kameraSi, saidanac rotoruli 

ganmtvirTavis gavliT gamoitvirTeba saSrobi manqanidan. gamSrali produqtis sanacvlod 

kameraSi xdeba axali gasaSrobi produqtis miwodeba rotoruli CamtvirTavis saSualebiT. 

produqtis intensiuri (mduRare Sris pirobebSi) Srobis Sedegad muSa agentis 

parametrebi icvleba: misi temperatura mcirdeba, xolo tenSemcveloba izrdeba, ris gamoc 

igi kargavs Srobis unars. am unaris aRdgenis mizniT namuSevari haeri milgayvanilobiT 

miewodeba ciklonSi, sadac xdeba haeris gaTavisufleba mis mier watacebuli produqtis 

mcire zomis nawilakebisagan. maT ciklonidan gamotvirTvas axorcielebs rotoruli 

ganmtvirTavi. watacebuli nawilakebisagan gasufTavebuli namuSevari haeri 

milgayvanilobiT jer miewodeba haeris xarjsazoms, xolo Semdeg _ tenis gamomyof 

kameras. xarjsazomi axdens muSa agentis xarjis aRricxvas. igi eleqtrulad 

dakavSirebulia atmosferuli haeris Semomyvan milze dasmul ventilTan da aregulirebs 

saSrob kameraSi  misawodebeli haeris raodenobas. Tu muSa agentis raodenoba 

Semcirebuli aRmoCndeba (magaliTad, milgayvanilobebSi arsebuli danakargebis Sedegad), 

xarjsazomi gaaRebs ventils da miliT SeuSvebs imden atmosferul haers, ramdenic 

uzrunvelyofs saSrob kameraSi vibromduRare SreSi Srobis normalur (optimalur) 

pirobebs. 

tenis gamoyofis kameraSi Sesuli namuSevari agenti kontaqtSi Sedis iq ganlagebul 

civ saorTqlebelTan, ris Sedegadac xdeba misi gaciveba. radgan saorTqleblis 

temperatura muSa agentis namis wertilze dabalia, amitom masTan Sexebisas es haeri 

civdeba namis wertilze ufro dabal temperaturamde da iwyeba misgan tenis gamoyofa. 

gamoyofili teni wylis saxiT grovdeba tenis gamoyofis kameris ZirSi arsebul avzSi da 

periodulad gamoidevneba ventilis gavliT. 

gagrilebuli da tenis mocilebis Sedegad tenSemcvelobaSemcirebuli muSa agenti 

miliT miewodeba muSa agentis gamaTbobel kameras, romelSic macivari manqanis cxeli 

kondensatoria moTavsebuli. aq kondensatorTan kontaqtis Sedegad muSa agenti cxeldeba 

saWiro temperaturamde, Tumca masSi tenis damateba ukve aRar xdeba. amitom tenis 

gamoyofis kameridan darCenili tenSemcvelobisa da muSa agentis gamaTbobel kameraSi 

SeZenili temperaturis mqone muSa agenti milgayvanilobiT miewodeba ventilators, 

romelic mas daWirxnis kvlav saSrob kameraSi milis gavliT.  

macivar manqanas aqvs avtomaturi marTva, amitom misi saorTqleblis temperatura 

mudmiv sidides warmoadgens. mudmivi temperaturis mqone saorTqlebelTan kontaqtis 

SemTxvevaSi saSrobi kameridan gamosuli namuSevari agenti (an garemodan Semosuli sufTa 

haeri) civdeba namis wertilis temperaturamde, ris Sedegadac xdeba haeridan tenis 

gamoyofa. saorTqleblis mudmivi temperatura uzrunvelyofs namis wertilis 

temperaturis mudmivobas da, amdenad, haeris gaSrobas zustad dadgenil tenSemcvelobamde. 

saWiro tenSemcvelobis miRwevis Semdeg muSa agenti jer winaswar SeTbeba imave macivari 

manqanis kondensatorTan kontaqtis Sedegad, Semdeg ki damatebiT cxeldeba (Tu es 

aucilebelia) kaloriferSi saWiro temperaturamde. kondensatorTan da kaloriferTan 

kontaqtis procesSi muSa agentis tenSemcveloba ucvleli rCeba. Sesabamisad, saSrob 

kameras miewodeba zustad im temperaturisa da tenSemcvelobis mqone muSa agenti, romlis 

parametrebi damokidebulia macivari manqanis saorTqleblis, kondensatorisa da 

kaloriferis temperaturebze da ar aris damokidebuli atmosferuli haeris parametrebze. 

 

 

 



71 
 

daskvna 

amrigad, warmodgenili konstruqcia uzrunvelyofs saSrobi manqanis kameraSi misawo-

debeli muSa agentis ZiriTadi parametrebis (temperaturisa da tenSemcvelobis) mudmivobas 

atmosferuli haeris parametrebisa da amindisagan damoukideblad. parametrebis mudmivoba 

ki uzrunvelyofs Srobis procesis optimalur pirobebSi Catarebas da Srobis xarisxis 

gaumjobesebas. marTalia, tenis gamoyofis mizniT haeris gaciveba iwvevs siTbos garkveuli 

raodenobis dakargvas, magram aRniSnuli danakargi mcirea Srobis xarisxis gaumjobesebis 

efeqtTan SedarebiT. miT umetes, Tu gaviTvaliswinebT, rom macivari manqanis saorTqle-

beli acivebs muSa agents, xolo imave macivari manqanis kondensatori uzrunvelyofs mis 

xelaxla gaTbobas. 
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NEW TECNOLOGIES 
 
 

THE NEW DRYING PLANT WITH WORKING AGENT SOURCE PARAMETERS RE-
ESTABLISHMENT INNOVATION METHOD  

T. Megrelidze, G. Pirveli, G. Gugulashvili, G. Beruashvili, T. Isakadze 

 (Georgian Technical University) 

 
Resume: There is considered the question of re-establishment of working agent source parameters (the humidity 

and temperature), which appearances from drying machines. There is shown, that working agent source parameters re-
establishment is possible with its moisture separate with cooling application at first and than with its heating with the 
moisture transmissions exclusion. For working agent source parameters re-establishment there is proposed its cooling 
and heating in refrigerator machine evaporator and condensate.  

 
Key words: condensate; drying agent; drying machine; evaporator; refrigerator; row materials vegetable; 

working parameters. 

 
 
 
 

НОВЫЕ ТЕХНОЛОГИИ 

 

 

НОВАЯ  СУШИЛЬНАЯ  УСТАНОВКА  С  ИННОВАЦИОННЫМ МЕТОДОМ 

ВОССТАНОВЛЕНИЯ СУШИЛЬНОЙ СПОСОБНОСТИ  РАБОЧЕГО АГЕНТА 

Мегрелидзе Т. Я., Пирвели Г. Т., Гугулашвили Г. Л., Беруашвили Г. Ш., Исакадзе Т. А.  

 (Грузинский технический университет) 

 
Резюме: Рассмотрен вопрос повышения влажности сушильного агента в процессе сушки. Показано, что 

путем уменьшения влажности подаваемого в сушильную камеру рабочего агента, возможны увеличение 
качества сушки и интенсификация процесса. Представлено новое устройство, которое обеспечивает 
уменьшение влажности рабочего агента перед подачей в сушильную камеру с использованием холодильной 
машины. 

 
Ключевые слова: испаритель; конденсатор; рабочие параметры; растительное сырье; сушильная 

машина; сушильный агент; холодильная машина.  
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eleqtromanqanaTmSenebloba 

 

 

 

orfaza da samfaza eleqtromanqanebis simZlavreTa Sesaxeb  

arkadi rikrikaZe 

(saqarTvelos teqnikuri universiteti)  

 
 

reziume: ganxilulia orfaza da samfaza eleqtromanqanebis simZlavre. avtori miznad 

isaxavs maTi tolobis Teoriul dasabuTebas. dRemde samecniero wreebSi arsebobs gansxva-

vebuli azri imis Sesaxeb, rom, rac metia fazaTa raodenoba eleqtromanqanaSi, miT metia 

misi simZlavre. statiaSi Teoriulad damtkicebulia am mosazrebis usafuZvloba. 

 

sakvanZo sityvebi: eleqtromanqana; orfaza; samfaza; simZlavre. 

 

 

Sesavali 

zogierTi mecnieris azriT, eleqtromanqanaSi fazaTa raodenobis matebis propor-

ciulad izrdeba misi simZlavre. magaliTad, samfaza eleqtromanqanis simZlavre metia 

orfaza manqanis simZlavreze 3/2=1.5-jer. magram arc erTi maTgani ar asabuTebs, Tu 

ratomaa es ase. SevecdebiT zemoaRniSnuli debulebis usafuZvlobis damtkicebas. 

 

 

ZiriTadi nawili 

Teoriuli eleqtroteqnikidan cnobilia, rom eleqtromanqanis aqtiuri simZlavre 

 ܲ = ݉ ∙ ܧ ∙ ܫ ∙ cos ߮,  (1) 

sadac ݉ fazaTa raodenobaa, ܧ – fazuri eleqtromomaZravebeli Zala (emZ), ܫ _ fazuri deni, cos ߮ – simZlavris koeficienti. erTnairi konstruqciis orfaza da samfaza eleqtro-

generatoris statoris RrmulTa raodenoba (ܼ)ሶ , wyvil polusTa raodenoba (݌) da fazaSi 
xviaTa raodenoba erTmaneTis tolia. erTi da imave sixSiris denis misaRebad am manqanebis 

brunTa ricxvi erTnairi unda iyos da, Sesabamisad, magnituri induqcia da fazuri emZ-c 

tolia. eleqtromanqanis statorSi polussa da fazaze mosuli RrmulTa raodenoba (ݍ) 

ݍ  = ௓ሶଶ௣௠ .  (2) 

orfaza eleqtromanqanaSi samfazasTan SedarebiT  1.5 ݍ-jer metia. xviaTa imave 

raodenobis SemTxvevaSi (iseTive sididis emZ-is misaRebad) imave RrmulebSi SesaZlebelia 

1.5-jer meti ganivkveTis mqone gamtarTa moTavseba, rac fazuri denis aseve 1.5-jer gazrdis 

saSualebas iZlea da, (1)-is Tanaxmad, erTnairi konstruqciis pirobebSi fazaTa raodenobis 

cvlilebiT manqanis simZlavre ar icvleba. 

gamtaris ganivkveTis 1.5-jer gazrda misi aqtiuri winaRobis 1.5-jer Semcirebas iwvevs. 

aseve 1.5-jer mcirdeba misi induqciuri winaRobac. marTlac, statoris mTavari induqciuri 

winaRoba gamoiTvleba formuliT [1] 

௥ଵݔ   = ସ∙௠భ∙௙భ∙ఓ∙ఛ∙௜∙ௐభమ∙௄გრ.మగ∙௄ഋ∙௄ഃ∙ఋ∙௣  , (3) 

sadac  ݉ଵ fazaTa raodenobaa; ଵܹ – xviaTa raodenoba; ଵ݂ – denis sixSire; ߤ – magnituri 
mudmiva; ܭgr. – gragnilis koeficienti; ߬ – sapoluso danayofi; ݈ – magnituri gamtaris 
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sigrZe; ܭఓ – magnituri wredis gajerebis koeficienti; ܭఋ  – karteris koeficienti; ߜ  – 

sahaero RreCo; ݌ –wyvilpolusTa raodenoba. fantvis induqciuri winaRoba ki tolia [1] 

 ܺఙ = ߨ4 ∙ ௪మ௣∙௤ ∙ ଴ߤ ∙ ݂ ∙ ݈ ∙ ൫ߣღ. .კߣ+ .შߣ+ + .დߣ .კ.დߣ+ ൯,  (4) 

სadac ߣღ., ߣკ., ߣშ., ߣდ. da ߣკ.დ., Sesabamisad, Rrmulis, kbilis gvirgvinis, Subluri nawilis, 

diferencialuri da kbilis daxris fantvis gamtarobebia. 

(3) da (4) formulebidan Cans, rom statoris induqciuri winaRoba, romelic ݉-ze da ݍ-zea damokidebuli, orfaza eleqtromanqanaSi 1.5-jer mcirea. Sesabamisad, 1.5-jer mcirea 

misi sruli winaRobac. aqedan gamomdinare, nominaluri datvirTvis denis dros 

generatoris Zabvის sididეც igivea. orfaza da samfaza manqanaSi eleqtruli danakargebic 

tolia 

 3P =3× ìଷଶ × ܴଷ  (5) 

da
 
    

 ∆ ଶܲ = 2 ×  ìଶଶ  × R2 = 2 (1.5ìଷ )ଶ × R31.5= 3× ìଷଶ × ܴଷ ,  (6) 

e. i. ∆ ଶܲ = ∆P3. 

eleqtromanqanis emZ-ze gavlenas axdens gragnilis koeficienti: ܭგრ. = .გܭ ∙ ∙.დܭ  ,.ღ.დܭ
sadac Кg., Кd, КR.d gragnilis ganawilebis, damoklebis da Rrmulis daxris koeficientia. 

am koeficientebidan ZiriTadad orfaza da samfaza gragnilis ganawilebis 

koeficientSia gansxvaveba. igi tolia: 

.გܭ  = ௦௜௡ ഏమ೘௤௦௜௡ ഏమ೘೜ .  (7) 

am formuliT gamoTvlili orfaza da samfaza gragnilis koeficientebis Sefardeba 

tolia 1.06-is, rac imas niSnavs, rom orfaza eleqtromanqanis emZ 6 %-iT naklebia sam-

fazaze, magram 6 %-iTve Semcirdeba rogorc eleqtromanqanis sruli winaRoba, ise Zabvac. 

mecnierTa erTi jgufis mier eqsperimentulad miRebulia, rom orfaza eleqtro-

manqanis simZlavre samfaza eleqtromanqanasTan SedarebiT 6 %-iT naklebia [2], xolo meore 

jgufis azriT, 7 %-iT naklebi [3]. Oorfaza eleqtromanqanis RrmulebSi gamtarebi 1.5-jer 

met RrmulebSia ganawilebuli, amitom erTi da imave denis simkvrivis dros orfaza 

eleqtromanqanis statoris gragnilidan siTbos arTmeva umjobesdeba [4], rac datvirTvis 

denis gazrdis saSualebas iZleva da, Sesabamisad, ramdenadme kompensirdeba simZlavris 6 

_ 7 %-iani danakargi.  

 

 

daskvna  

amrigad, erTnairi konstruqciis eleqtromanqanebSi fazaTa raodenobis Semcireba 

gamtaris ganivkveTis gazrdis saSualebas iZleva da Tanac orfaza da samfaza 

eleqtromanqanis simZlavre praqtikulad erTnairia.  
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ELECTRIC MECHANICAL ENGINEERING 
 
 

THE POWER OF TWO-PHASE AND THREE-PHASE ELECTRICAL MACHINES 

А. Rikrikadze  

(Georgian Technical University) 

 

Rezume: Tere is considered the power of two-phase and three-phase electrical machines. The purpose of the 
article is theoretical justification of their equality. Some scientists believe, that the more the number of phases of the 
electrical machine, the more is power. In the article theoretically is shown the hollowness of the situation. 

 
Key words: electrical machine; power; three-phase; two-phase. 
    
 
 
 

ЭЛЕКТРОМАШИНОСТРОЕНИЕ 

 
 

О МОЩНОСТИ ДВУХФАЗНОЙ И ТРЕХФАЗНОЙ ЭЛЕКТРИЧЕСКИХ МАШИН 

Рикрикадзе А. А. 

(Грузинский технический университет)  

 
Резюме: Рассмотрены мощности двухфазной и трехфазной электрических машин. Целью является 

теоретическое обоснование их равенства. Некоторые ученые считают, что чем больше число фаз электрических 
машин, тем больше мощность. В статье теоретически показана беспочвенность этого положения.  

 
Ключевые слова: двухфазный; мощность; трехфазный; электромашина. 
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fizikuri geografia 

 

 

 

stiqiur-damangreveli procesebis gaaqtiureba yazbegis 

municipalitetis teritoriaze (devdorakis glacioRvarcofis 

magaliTze) 

revaz xazaraZe, koba xaraZe, kukuri wiqariSvili 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagrationis 

geografiis instituti) 

 

 

reziume: ganxilulia Tanamedrove Rvarcofebis buneba; xeobebSi SemorCenili 

Rvarcofuli masalis saSualebiT gamovlenil iqna warsulSi arsebuli Rvarcofuli 

kerebi da SeZlebisdagvarad dadginda maTi gavrcelebis sazRvrebi. 

bolo wlebSi (2006, 2010, 2012), yazbegis regionSi avtorTa mier Catarebul kvleviTs 

samuSaoebsa da gamoqveynebul naSromebSi, sadac ganxilulia devdorakis xeobaSi ganviTa-

rebuli glacioRvarcofebis moqmedeba, gamoTqmulia mosazreba maTi warmoSobis pirobebze, 

stiqiur-damangreveli riskis Serbilebasa da uvnebelyofaze. rekomendaciebSi xazgasmiT 

aris miTiTebuli dargobrivi monitoringis Catarebis aucileblobis Sesaxeb Rvarcofma-

formirebel ubnebze. wina planzea wamoweuli 2014 wlis 16–17 agvistos devdorakis 

xeobaSi ganviTarebuli glacioRvarcofi, romelmac gamoiwvia md. Tergis xeobaSi stiqiur-

damangreveli movlenebi. damatebiTi masalis mopovebisa da xeobis geografiuli garemos 

daTvalierebis mizniT kidev erTxel moewyo eqspedicia devdorakis xeobaSi. 

dakvirvebebiTa da arsebuli masalebis ganzogadebiT avtorebi im daskvnamde mividnen, 

rom devdorakis xeobis Rvarcofebs mravalsaukunovani istoria aqvs. amasTan, cnobilia 

ganmeorebadobis etapebi drois mixedviT, rac TandaTan mcirdeba, magram gamoricxuli ar 

aris, rom analogiuri SemTxvevebi isev ganmeordes; amitom saWiroa miRebuli monacemebis 

safuZvelze Catardes iseTi samuSaoebi, romlebic minimumamde daiyvans devdorakis 

RvarcofiT gamowveuli ngrevisa da kalapotidan gadmosvlis SesaZleblobebs. 

 

sakvanZo sityvebi: devdoraki; stiqiuri movlenebi; Rvarcofi. 

 

 

Sesavali 

yazbegis regioni teritoriulad mdebareobs kavkasionis Crdilo ferdobis 

maRalmTian zonaSi. aq arsebuli reliefis sirTule, Rrmad CaWrili xeobebi, didi 

daxrilobis ferdobebi da mkacri klimaturi pirobebi ganapirobebs rTul landSaftur 

bunebas. regionis mTavar orografiul erTeuls warmoadgens myinvarwveri mravalric‐

xovani ganStoebebiTa da Tanamedrove myinvarebiT, romlebic dasabams aZlevs Rvarcofebis 

ganviTarebas. Rvarcofebis kerebis formirebis adgilebi ZiriTadad mdebareobs alpur da 

nivalur-glacialur zonebSi. gamomdinare aqedan, Rvarcofis formirebaSi monawileobs 

gravitaciuli naSali masala, mdinareuli, morenuli da fluvioglacialuri naleqebi. gan-

sakuTrebiT katastrofuli SedegebiT xasiaTdeba is Rvarcofebi, romlebic saTaves iRebs 

nivalur-glacialur zonaSi da warmoqmnis glacialur Rvarcofebs. am mxriv gamoirCeva 

md. Tergis marcxena Senakadebis (esiqomi, goriscixe, kabaxi, amali, gergeti, Cxeri) xeobebi, 

romlebSic myinvarwveris vulkanuri masividan radialurad eSveboda sxvadasxva 

simZlavris lavuri Rvarebi da maTi asaki neogen-meoTxeuli periodiT ganisazRvreba [1].  
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cxrili 1 

md. Tergis Senakadis – amalis SesarTavTan Wrilis  

palinologiuri analizis Sedegi 

 

nimuSis ## 

 

104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

spor. da 

xemcenareTa 

raodenoba 

 

 

38 

 

 

2 

 

 

8 

 

 

2 

 

 

3 

 

 

87 

 

 

12 

 

 

4 

 

 

36 

 

 

284 

 

 

22 

 

 

1 

 

 

4 

 

 

14 

 

 

2 

 

 

18 

 

 

13 

xemcen. 

mtveri 

 

17 

 

1 

 

4 

 

2 

 

2 

 

60 

 

11 

 

3 

 

36 

 

265 

 

18 

 

1 

 

3 

 

13 

 

2 

 

17 

 

13 

balaxov. 

mtveri 

 

9 

 

- 

 

3 

 

- 

 

1 

 

25 

 

1 

 

1 

 

- 

 

15 

 

4 

 

1 

 

1 

 

1 

 

- 

 

- 

 

- 

sporebi 22 1 1 - - 2 - - - 4 - - - - - - - 

xemcenar eTa da buCq nar. mtv eri            

Abies 1 - - - - - - - - - - - - - - - - 

Pioea - - - - - - - - - 2 - - - 1 - - - 

Pinus 6 1 1 1 - 9 6 2 34 112 13 - 3 11 - 10 13 

Juglandaoeae - - - - - 1 - - - - - - - - - - - 

Csrpinus 
Orientalis 

 

- 

 

- 

 

- 

 

- 

 

- 

 

3 

 

- 

 

- 

 

- 

 

2 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

Csrpinus 
Caucasica 

 

- 

 

- 

 

- 

 

- 

 

1 

 

10 

 

2 

 

- 

 

- 

 

10 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

Corylus - - - - 1 14 1 4 - 38 - 1 - 1 2 5 - 

Betula - - - - - 1 - - - 11 - - - - - 1 - 

Alnus - - - - - 6 - - - 5 - - - - - - - 

Castanea - - - - - 1 - - - - - - - - - - - 

Quercus - - - - - - - - - 1 - - - - - - - 

Fagus - - 1 - - 6 1 - 1 62 4 - - - - - - 

Umus - - - - - - - - - 10 - - - - - - - 

Rosa - - - - - 2 - - - 1 - - - - - - - 

Rhus - - - - - 5 - - - 2 - - - - - - - 

Tilia - - - - - 1 - - - 3 - - - - - - - 

Rhododendron - - - - - - - - - 3 - - - - - - - 

ganusazRvr. - - 1 1 - 1 1 - 1 3 1 - - - - 1 - 

balaxovan Ta mtv eri               

Camineae - - - - - 3 - - - 1 - - - - - 1 - 

Scabiosa - - - - - - - - - 1 - - - - - - - 

Chencpodiaoeae 1 - 1 - - 4 - - - 1 2 - - - - - - 

Carycphyllaoeae - - - - - 1 - - - - - - - - - - - 

Ephildobiun - - - - - - - - - 1 - - - 1 - - - 

Calystegia - - - - - - - - - 2 - - - - - - - 

Plantago - - - - - - - - - 2 - - - - - - - 

Comositae 8 - - - 1 12 1 1 - 5 1 1 1 - - - - 

ganisazRvr. - - 2 - - 5 - - - 2 1 - - - - - - 

sporebi                  

Sphagnum 1 - - - - - - - - 1 - - - - - - - 

Polypodiaoeae 21 1 1 - - - - - - 2 - - - - - - - 

Drycpteris - - - - - 1 - - - - - - - - - - - 

Pteris - - - - - 1 - - - - - - - - - - - 

ganisazRvr. - - - - - - - - - 1 - - - - - - - 
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balaxovnebTan erTad aq warmodgenilia TiTqmis yvela saxis farTofoTlovani tyis 

amsaxveli taqsoni. gansakuTrebul yuradRebas imsaxurebs reliqtebis (Tsuga, Cedrus) 

erTeuli marcvlebi, romlebic damaxasiaTebelia zomieri notio klimatis pirobebisaTvis 

da Tanamedrove mdgomareobaSi gvxvdeba himalais, CineTis, iaponiis da Crdilo amerikis 

mTebSi. unda vivaraudoT, rom aq warmodgenili naleqebis sedimentaciis dros zomieri 

notio klimati iyo. zemoaRniSnulis gaTvaliswinebiT, maT araviTari kavSiri ar unda 

hqondeT morenul xasiaTTan. savaraudoa, rom Rvarcofi xeobaSi mas Semdeg ganviTarda, 

rac viurmulma myinvarma datova xeoba. winaaRmdeg SemTxvevaSi myinvari mas mospobda. Cveni 

azriT, amalis xeobis fxvieri da lodnari masalis transportirebaSi gadamwyveti roli 

unda eTamaSa im katastroful Rvarcoful nakadebs, romlebic jer kidev istoriuli 

droidan aris cnobili. magaliTisaTvis SeiZleba davasaxeloT 1905 wels devdorakis 

glacioRvarcofi, romelic Caedineboda md. amalis xeobaSi 30–40 m simZlavris nakadiT da 

Tan mihqonda uzarmazari lodebi, romelTa Semcveloba TiTqmis 70 %-s aRwevda. 

gansakuTrebul yuradRebas ipyrobs vladikavkazSi, kirovis quCaze mdebare sami 

eratikuli blastomilonitizebuli granolioritis da sof. balTasTan 50–60 m simaRleze 

5–6 m sididis milonitizebuli biotitiani granodioritis lodebi, romelTa Sesatyvisi 

ZiriTadi qanebi swored devdorakis xeobaSia warmodgenili. 

aseve sainteresoa erTi faqtic, romelic ganviTarda devdorakis xeobaSi XVIII 

saukunis 50-ian wlebSi. cnobili gamyolebi, Zmebi bezurtanovebi igoneben mamis _ cogola 

bezurtanovis monayols, Tu rogor Camoingra devdorakis myinvaris daboloebasTan masaxis 

qedis Sveuli klde, romelic xeobas aviwroebda. Camongrevis Sedegad warmoqmnilma 

Semzaravma xmaurma gamoiwvia sof. gveleTis mosaxleobis panika; isini cdilobdnen 

daetovebinaT dasaxleba [3]. 

Tu gaviTvaliswinebT zemoT ganxilul procesebs, naTelia, rom pleistocenSi 

myinvarwverze momxdari vulkanuri amofrqvevebi da myinvarebis katastrofuli dnoba 

TavisTavad gamoiwvevda md. Tergis xeobaSi mZlavri glacioRvarcofebis warmoqmnas, rac 

ganapirobebda Crdilo oseTis vakeze lodnari masalis gamotanas. 

rac Seexeba yazbegis municipalitetSi mimdinare Tanamedrove procesebs, SeuZlebelia 

yuradReba ar gamaxvildes karmadonis Rvarcofze, romelic aq ganviTarda myinvarwveris 

mTis ferdobidan md. genaldonis xeobaSi 2002 wlis 20 seqtembers da dRemde SeiZleba 

CaiTvalos ukanaskneli aswleulis katastroful movlenad. yinuliTa da qvaRorRiT 

Sedgenili Rvarcofis moZraobis maqsimaluri siCqare 150_200 km/sT-s aRwevda. Rvarcofuli 

masaliT amoivso karmadonis xeoba 11 km-ze, ganadgurda Termuli wylebiT cnobili 

sakurorto dasaxlebebi, restornebi, saavtomobilo gza; mdinaris SegubebiT Seiqmna tba, 

daiRupa 120 da ugzo-ukvlod daikarga 100-mde adamiani. Rvarcofis mier Camotanili masala 

daaxloebiT 130 mln m3-s Seadgenda [4].  

rogorc axlo warsulSi, ise amJamadac yazbegis municipalitetSi xSiria 

Rvarcofuli movlenebi, magram maTi simZlavre imdenad umniSvneloa, rom md. Tergis 

Segubeba xangrZlivi periodiT ar xdeba. amasTan, Tu mxedvelobaSi ar miviRebT 2014 wlis 

agvistoSi md. amalis xeobaSi devdorakis myinvaridan ganviTarebul glacioRvarcofs, 

garemosa da mosaxleobaze katastrofuli ziani SedarebiT naklebia. 

yazbegis municipalitetSi mimdinare procesebma jer kidev warsulSi mravali 

cnobili ucxoeli mecnieris yuradReba miiqcia, romelTagan gansakuTrebiT sayuradReboa 

a. duxovskis [5] dakvirvebebi myinvaris dinamikis Sesaxeb (cxrili 2).  

devdorakis myinvaris dinamikis gansazRvris dros aucilebelia SevexoT mis marjvena 

Senakads _ myinvar Santoras, romelic garkveul rols asrulebda myinvar devdorakis 

dinamikaSi. g. abixis [6] mixedviT, 1861 wlamde myinvari Santora SeerTebuli iyo 

devdorakis ZiriTad nakadTan. 1882 wels igi mowyda da 70 saJeniT daSorda, xolo 1910 

wels manZili 135 saJenamde gaizarda. Tu gadavxedavT winamorbedi mkvlevrebis (Абих [6], 

Статковский [3], Подозерский [7], Рейнгард [8], Ренгартен [9], Маруашвили [10] da sxv.) naSromebs, 
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isini devdorakis xeobis morfologiis ganxilvis dros gansakuTrebiT did yuradRebas 

uTmobdnen myinvaris daboloebasTan marcxena mxares, masaxis mTis ferdobze arsebul 

Sveul kldovan warmonaqmns, romlis gamoc xeoba Seviwroebuli iyo da ayovnebda 

devdorakis myinvaris moZraobas. swored am kldovani nawilis Camongrevam gamoiwvia 

uzarmazari inertuli masalis dagroveba da xeobis gadaketva; daiwyo nadnobi wylebis 

dagroveba da, roca wylis donem kritikul zRvars miaRwia, moxda jebiris garRveva da 

xeobaSi grandiozuli glacioRvarcofis nakadis warmoqmna. SeiZleba iTqvas, rom es 

Camongreva gaxda sof. gveleTis mosaxleobis gaxizvnis mizezi. arsebul cnobebs Tu 

gaviziarebT, devdorakisa da masaxis kldeebis Camongreva XVIII saukunis bolosa da XIX 

saukunis pirvel naxevarSi 10_15 wlis intervaliT grZeldeboda. XIX saukunis 60-ian 

wlebSi SeiniSneboda periodebis cvalebadobis sagrZnobi Semcireba, rasac adasturebs me-2 

cxrilis monacemebi. 

 

cxrili 2 

devdorakis myinvaris moZraobis cifrobrivi monacemebi 1863_1912 wlebSi 

 

wlebi manZili niSn. cvalebadobis sidide, saJ. cvalebadobis xasiaTi 

1863 _ _ _ 

1864 _ +20 win wamoweva 

1865 _ -6 ukan daxeva 

1866 135 +2 win wamoweva

1867 _ +62 _`_ 

1868 68  _`_ 

1869 66 +2 _`_ 

1870 60 +6 _`_ 

1871 56 +4 _`_ 

1872 50 +6 _`_ 

1873 46 +4 _`_ 

1874 40 +6 _`_ 

1875 23 +17 _`_ 

1879 _ _  

1880 _ -10 ukan daxeva

1886 35 + ? win wamoweva

1887 14 +21 _`_ 

1890 22 -8 ukan daxeva

1891 33 -11 _`_ 

1892 27 +6 win wamoweva 

1893 42 -15 ukan daxeva 

1904 16 +26 win wamoweva 

1905 19 -3 ukan daxeva 

1909 16 +3 win wamoweva 

1910 18 -2 ukan daxeva

1911 17 +1 _`_ 

1912 20 -3 _`_ 

 

rogorc ganxiluli movlenebidan da Cven mier mopovebuli masalebidan irkveva, 

yazbegis regionSi mimdinare procesebidan gansakuTrebul yuradRebas imsaxurebs 

devdorakis xeobaSi arsebuli glacioRvarcofuli nakadebi, romlebic saTaves nivalur-

glacialuri zonidan iRebs da arnaxuli stiqiur-damangreveli TvisebebiT xasiaTdeba. am 

mxriv SeiZleba gamoiyos ukanaskneli gamyinvarebis (viurmul) periodSi devdorakis 

xeobaSi ganviTarebuli glacioRvarcofi, romelic daemTxva myinvarwveridan amofrqveuli 

lavis meoTxe fazas. lavurma nakadma gamoiwvia devdorakis myinvaris intensiuri dnoba da 
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devdorakis Rvarcofis CamoyalibebaSi ZiriTad rols gamofituli, inertuli 

masalis dagroveba da myinvaridan Camomdinare nakadis dagubeba asrulebs, romelTa 

kritikuli donis miRweva xeobaSi qva-RorRiT Seqmnili jebiris garRvevas da talaxiani 

nakadis ganviTarebas iwvevs. Rvarcofis energiis gazrda da siCqare damokidebulia TviT 

xeobis morfologiazec (daxrilobaze). Rvarcofis ganviTarebisaTvis aucilebeli pirobaa 

uecari biZgi, romelic SeiZleba gamowveul iqnes seismuri pirobebis uecari SecvliT an 

klimatis gauaresebiT (xangrZlivi Tavsxma wvimiT); aseve xeobis am monakveTze mimdinare 

samuSaoebiT gamowveuli afeTqebebiT. praqtikam cxadyo, rom SeuZlebelia devdorakis 

Rvarcofis stiqiuri movlenebis uaryofiTi Sedegebis Tavidan acileba, Tu ar gveqneba 

srulfasovani informacia garemo pirobebze da im faqtorTa riskebze, romlebic 

ganapirobebs maT warmoqmnas.  

piradi dakvirvebebiTa da arsebuli masalebis ganzogadebiT im daskvnamde mivediT, 

rom monitoringis Sedegad miRebuli monacemebis safuZvelze saWiroa Catardes iseTi 

saxis samuSao, romelic minimumamde daiyvans devdorakis Rvarcofis kalapotidan 

gadmosvlis SesaZleblobebs [11, 12, 13]. 

rogorc arsebuli masalebidan Cans, devdorakis Rvarcofi warsulSi umeteswilad 

garkveul ciklurobas emorCileboda da saSualod 10_15 wlis diapazonSi meordeboda. 

Tumca bolo wlebSi es kanonzomiereba TandaTanobiT dairRva da SeiniSneba maTi 

ganmeorebadobis intervalebis mniSvnelovani Semcireba, rac gamowveuli unda iyos Semdegi 

garemoebiT: warsulSi devdorakis myinvaris SemomsazRvreli orive ferdobi m. masaxis 

kldeebis zemoT dafaruli iyo Tovlian-yinuliani safriT. ufro metic, marjvena ferdobi-

dan devdorakis myinvari ierTebda Santoras myinvars da ramdenime myinvarul nakads. 

aqedan gamomdinare, am ferdobebidan inertuli masalis dagroveba Rvarcofmaformirebel 

ubanze minimumamde iyo dayvanili. SemdgomSi aRniSnuli ferdobebi TandaTanobiT gan-

Tavisuflda Tovlian-yinuliani safrisagan, ramac ganapiroba ferdobebidan RorRisa da 

lodnari masalis intensiuri CamoSla. 

 

 

daskvna 

amrigad, devdorakis glacioRvarcofis ugulebelyofa SeuZlebelia manam, sanam 

arsebobs myinvarwveri da devdorakis myinvari da manam saTaves mailis platos im Tovlian-

yinuliani firnidan iRebs, romlis napralebis xiluli siRrme 60-dan 100 m-mdea. Mmagram 

ueWvelad unda moiZebnos iseTi meTodi, romelic devdorakis xeobaSi ganviTarebuli 

Rvarcofis damangrevel moqmedebas minimumamde Seamcirebs. Cveni azriT, amis saSualebas 

mogvcems monitoringis dakvirvebis masala. araviTar SemTxvevaSi ar unda Seiqmnas imis 

SesaZlebloba, rom Rvarcofis maformirebel keraSi moxdes inertuli masalisa da 

Segubebuli wylis masis kritikul donemde dagroveba. amisaTvis xelovnuri CareviT 

periodulad unda gaixsnas jebiri (afeTqebiT) da moxdes Rvarcofis gamowveva, romlis 

ngreviTi moqmedeba maqsimalurad iqneba Semcirebuli md. amalis xeobaSi da md. TergTan 

SeerTebisas ver moaxdens mis Segubebas. am SemTxvevaSi Rvarcofi yovelgvari ngrevis 

gareSe usafrTxod gaivlis mdinaris kalapotiT.  

aqve yuradReba unda mieqces kidev erT garemoebas _ xdiswylis xeobis mSral 

monakveTs saWiroa daubrundes wylis nawili mainc, romlis Camotanil myar natans 

saSualeba eqneba SesarTavTan winaaRmdegoba gauwios md. Tergs Waliszeda terasis 

dakavebaSi. 

zemoaRniSnul RonisZiebebTan erTad aucileblad unda aikrZalos md. Tergis xeobis 

am monakveTis Waliszeda terasul safexurebze TviTneburi mSeneblobebi.   

 

 

 



86 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1.  Схиртладзе Н. И. Постпалеогеновый эффузивный вулканизм Грузии. АН ГССР, Тб., 1958. 

2. r.  xazaraZe, n.  mamacaSvili. axali monacemebi md. Tergis saTaveebis pleistocenuri 

gamyinvarebis Sesaxeb. saqarTvelos geografiis aqtualuri problemebi. Tb., 2001. 

3. Статковский Б. И. О причинах происхождения Казбекского завала // Известия Кавказского отдела 
Императорского русского географического общества. Т. ХХШ, №1, 1915. 

4.  Бондирев И. В., Церетели Э. Д. и др. География катастроф и риска зоны влажных субтропиков Кавказско-
Понтийского региона. Тб., 2007. 

5. Духовский А. И. Наблюдения за Девдоракским ледником в 1909–1912 гг // Известия Кавказского отдела 
Императорского русского географического общества, т. ХХШ , №1, 1915. 

6. Абих Г. А. Исследование настоящих и древних ледников Кавказа. Сборник сведений о Кавказе, 1871. 

7.  Подозерский К. И. Ледники Кавказского хребта. Записки Кавказского отдела Императорского русского 

географического общества, кн. ХХ1Х, вып.I, 1911. 

8. Рейнгард А. Л. Материалы к изучению ледникового периода на северном склоне среднего Кавказа 
(исследования в Бассейнах Ардона, Уруха и Терека). Харьков, 1912. 

9.  Ренгартен В. П. Геологический очерк района Военно-Грузинской дороги // Тр. ВГРО, вып. 148, 1932. 

10. Маруашвили Л. И. О катастрофических селях геологического прошлого // Сообщения АН ГССР, т.75, №2, 
1974. 

11. r. xazaraZe, k. xaraZe. yazbegis municipalitetis geografiuli garemo da mimdinare 

geodinamikuri procesebi. krebuli `saqarTvelos mecnierebaTa erovnuli akademiis 

mTianeTis problemaTa kompleqsuri Seswavlis komisia~. Tb., 2012. 

12. e. wereTeli, r. xazaraZe da sxv. stiqiuri procesebis ganviTarebis masStabebi md. 

Tergis auzis zemo welSi da maTi saSiSroebis riski // vaxuSti bagrationis geogra-

fiis institutis SromaTa krebuli, axali seria #1 (8). Tb., 2006.  

13. r. xazaraZe. paleoglacioRvarcofuli procesebi saqarTvelos maRalmTian regionebSi 
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PHYSICAL GEOGRAPHY 
 
 

ACTIVATION OF NATURAL-DESTRUCTIVE PROCESSES IN THE TERRITORY OF 
KAZBEGI MUNICIPALITY (DEVDORAKI GLACIAL-MUDFLOW CASE STUDY) 

R. Khazaradze, K. Kharadze, K. Tsikarishvili 

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

 Resume: There is considered the nature of contemporary mudflows; the mudflow centers of the past have been 
revealed through the mudflow materials remaining in the gorges and it was possible to determine their distribution 
boundaries. 

In recent years (2006, 2010, 2012), in the conducted works in Kazbegi region and published papers, in which the 
glacial-mudflow action developed in the Devdoraki gorge is considered, the idea on their origin conditions, natural-
destructive risk mitigation and their neutralization is suggested. The recommendations underline the conduction of 
sectoral monitoring in the mudflow origin areas. Nevertheless, we will try to speak up about the glacial-mudflow 

developed in the Devdoraki gorge on August 16_17, 2014, which has led to the natural-destructive phenomena in the 

Tergi River gorge. In order to collect the additional material and explore the geographical environment of the gorge, we 
once again went through the Devdoraki gorge. 

As a result of personal observations and generalization of materials, authors came to the conclusion, that the 
mudflows in the Devdoraki gorge have a long history of centuries. Besides, the stages of recurrence according to 
periods is known, which is gradually reduced; it is possible, that similar cases occur in the future; therefore, it is 
necessary to conduct a range of activities based on the findings, which will minimize the possibilities of floods and 
destruction action of the Devdoraki mudflow. 

 

Key words: Devdoraki; elemental phenomena; mudflow. 

 

 

 

 

ФИЗИЧЕСКАЯ ГЕОГРАФИЯ 

 

 

АКТИВАЦИЯ СТИХИЙНО-РАЗРУШИТЕЛЬНЫХ ПРОЦЕССОВ НА ТЕРРИТОРИИ 
КАЗБЕКСКОГО МУНИЦИПАЛИТЕТА (НА ПРИМЕРЕ ДЕВДОРАКСКОГО 

ГЛЯЦИОСЕЛЕВОГО ПОТОКА) 

Хазарадзе Р. Д., Харадзе К. П., Цикаришвили К. Д. 

(Институт географии Вахушти Багратиони Тбилисского государственного университета им. И. Джавахишвили) 

 
Резюме: Рассматривается природа современного селевого потока на основе анализа селевых материалов, 

которые сохранились в ущельях притоков р. Терека; выявлены существующие в прошлом селевые очаги и 
установлены возможные границы их распространения. 

За последние годы (2006, 2010, 2012) в Казбекском регионе были проведены исследования и на их основе 
были опубликованы научные труды, в которых выдвинуты соображения о происхождении и развитии 
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гляциоселей в Девдоракском ущелье, об их превенции-предотвращении. В рекомендациях подчеркивается 
необходимость проведения отраслевого мониторинга на участках формирования селевых потоков. В статье 

крупным планом выдвигается возникший 16_17 августа 2014 года в Девдоракском ущелье гляциосель, в 

результате которого последовали стихийно-разрушительные явления в ущелье р. Терека. В целях уточнения 
некоторых деталей и получения дополнительного научного материала, в нинешнем году авторы статьи еще раз 
прошли по Девдоракскому ущелью. 

В результате обобщения полевых исследований и существующих материалов было решено: исходя из 
того, что в ущелии Девдораки гляциоселевые потоки имеют многовековый характер и этапы повторения 
постепенно сокращаются, целесообразно на основе материала провести такие меропрятия, которые уменьшат 
разрушительный характер Девдоракского селя. 

 
Ключевые слова: Девдорак; селевые потоки; стихийные явления. 
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agromarketingi  

 

 

 

agromarketingis formirebis konceptualuri aspeqtebi 

marine kobalava  

(umaRlesi saswavlebeli jorjia) 

 

 

reziume: ganxilulia agromarketingis formirebis konceptualuri aspeqtebi, 

romlebic dakavSirebulia erovnuli ekonomikis agraruli seqtoris sistemur 

ganviTarebasa da Zlieri ekonomikuri sivrcis SeqmnasTan.  

 
sakvanZo sityvebi: agrobiznesi; agromarketingi; agroseqtori; koncefcia. 

 

 

Sesavali 

agromarketingis teqnologiuri aspeqtebis analizidan gamomdinare, unda aRiniSnos, 

rom dRemde ar aris gamijnuli am seqtoris Taviseburebebi ekonomikis agrarul seqtorSi. 

prioritetulia is mecnieruli interesi, romelic warmoiSva konkretuli dargisadmi 

Tanamedrove etapze. sabazro principebze morgebuli sasoflo-sameurneo marketingi, 

agromarketingi da agrobiznesis marketingi warmoadgens saxelmwifo politikis realis-

tur prioritets. Tanamedrove periodSi mdgradi ekonomikis sabazro principebis raci-

onaluri formirebis transformaciis mimdinareobis gamo agromarketingis Seswavla unda 

ganxorcieldes kompleqsuri kvlevis gziT. agromarketingis SedarebiT Caketil da 

mouwyobel sferod aRiarebis etapi mecnieruli kvlevis farTo interess iwvevs. 

 
 

ZiriTadi nawili  

agromarketingis ganviTarebis koncefcia udavod daaaxloebs dasavlur standartebsa 

da faseulobebs, ris safuZvelzec agromarketingSi gatarebuli reformebiT SesaZlebeli 

gaxdeba ara marto am dargis sivrcobrivi ganviTareba, aramed erovnul ekonomikaSi 

pozitiuri mdgomareobis damkvidrebac. aqedan gamomdinare, didia interesi agraruli 

seqtoris sistemuri ganviTarebisa da Zlieri ekonomikuri sivrcis Seqmnisa da, radgan 

saqarTvelo tradiciulad agraruli kulturis matarebeli qveyanaa, amitom erovnuli 

ekonomikis ZiriTad prioritetad miCneulia swored agroseqtoris ganviTareba. Tanamed-

rove etapze agrarul seqtorSi arsebuli krizisuli mdgomareobis daZleva erovnuli 

ekonomikis ganmtkicebis erT-erT konceptualur faqtorad moiazreba.  

qveynis realobaSi arsebulma endogenuri faqtorebis mkveTrma negatiurma 

mdgomareobam SezRudul agrobiznessaqmianobas daudo dasabami, ris gamoc miviReT 

agraruli meurneobis Sekvecili kvlavwarmoebis formiT funqcionirebis realuri suraTi. 

aRsaniSnavia, rom mimdinare periodSi agraruli seqtoris gamosajansaReblad gamoikveTa 

mTeli rigi pozitiuri tendenciebi. maT Soris upiroboa saxelmwifos roli agrobiznes-

saqmianobaSi, razec miuTiTebs integraciuli procesebis mzardi dinamika, saerTaSoriso 

finansur da ekonomikur wreebTan TanamSromlobis mxardaWera da sxva pozitiuri etapebis 

ganxorcielebis xelSewyoba qveynis ekonomikis am strategiulad umniSvnelovanes 

seqtorSi.  
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agraruli seqtoris ganviTarebis uaxlesi moTxovnebidan gamomdinare, validuria 

agroseqtoris marketinguli srulyofis strategiis SemuSaveba da Semdgom maTi danergva 

agraruli meurneobebisaTvis konkurentunariani garemofaqtorebis uzrunvelsayofad. 

agromarketingis koncefciis Camoyalibeba Tanmimdevruli procesia. agromarketingi, Tavis 

mxriv, ekonomikis erT-erTi yvelaze specifikuri dargia da unda iTqvas, rom erovnul 

ekonomikaSi aRniSnuli sfero siRrmiseul Seswavlas saWiroebs. agromarketingi yvelaze 

mouwyobeli dargia Tavisi sfecifikidan gamomdinare, rasac amZafrebs TviT dargis 

specifika, sistemis mgrZnobeloba, aRqmadoba, adaptirebuloba da TviTorganizebuloba. igi 

gansxvavebulia marketingis yvela sxva funqciuri sferosagan. udavoa, agromarketingis 

realizebis aucilebloba, romelzec zemoqmedebs ramdenime ZiriTadi makro- da 

mikrogaremofaqtoris arseboba:  

pirveli da yvelaze globaluria politikuri garemofaqtorebis zegavlena, ris 

Sedegadac Cvens qveyanaSi ganxorcielda farTo restruqturizacia;  

meore da erT-erTi umniSvnelovanesi _ ekonomikuri efeqtianobis maCvenebelTa 

stabilurad dabali done, rasac Tan axlavs resursebis ganawilebis meqanizmebis 

ararseboba da soflis meurneobis sawarmoTa, kompaniaTa araefeqturi poziciebi bazarze; 

mesame _ erovnuli da saerTaSoriso bazrebis gajereba soflis meurneobis 

produqtiT, romlis gasaRebis stimulirebas mudmiv reJimSi ganixilavs da gegmavs 

agromarketingi marketinguli elementebis gamoyenebiT. 

agromarketingi urTulesi sistemaa, romelic mudmiv reJimSi iTxovs marketingul 

analizs, dagegmvas, marTvasa da sistemur regulirebas. igi Tanamedrove etapze mZlavri 

gamowvevebis winaSe dgas, magram droTa ganmavlobaSi es dargi cxovrebis donis realuri 

zrdis lokomotivad unda iqces da agromarketinguli sistemis ZiriTadi elementebis 

formirebiT agraruli seqtoris procesis kompleqsuri marTva ganmsazRvreli faqtori 

gaxdeba erovnuli ekonomikis ganviTarebisaTvis. agromarketinguli procesi agrarul 

seqtorze orientirebuli politikiT ganisazRvreba. agrarul seqtorze mibmuli 

politikiT warmodgenil da SemuSavebul unda iqnes masze morgebuli agromarketinguli 

procesi, romelic am dargis efeqtianobasa da saboloo miznebis miRwevas Seuwyobs xels. 

agromarketinguli procesis mizania produqtze mosaxleobis mzardi moTxovnilebebis 

maqsimaluri dakmayofileba marketinguli SeTavazebebis gziT (MARKETING OFFER), rac 

bazrisaTvis produqtis, momsaxurebisa da STabeWdilebebis kombinaciiT xorcieldeba.  

unda aRiniSnos, rom agromarketingi, erTi mxriv, warmoadgens SemoqmedebiT, 

mizanmimarTul saqmianobas, romelic ganaxorcielebs soflis meurneobis, 

gadamamuSavebeli mrewvelobis agrosaqmianobis marTvasa da dagegmvas, xolo, meore mxriv, 

uzrunvelyofs momxmareblis moTxovnilebebis dakmayofilebas soflis meurneobis 

produqtsa da momsaxurebaze gacvliTi urTierTobebis gamoyenebiT. amavdroulad, 

agromarketingi ganWvrets, marTavs da akmayofilebs organizaciebis moTxovnilebas 

produqtsa da momsaxurebaze. agromarketingi agraruli bazris saqmianobis marTvis 

sistemaa, romelic aregulirebs bazarze arsebul procesebs da ikvlevs bazris dinamikas. 

agromarketingi sTavazobs Sesabamis meqanizmebs bazris sxvadasxva subieqts 

urTierTxelsayreli gacvlisaTvis. igi dainteresebulia da qmnis yvela pirobas 

momxmarebelTa moTxovnilebis gamosavlenad da maT dasakmayofileblad. agromarketingi 

Tavisi marTvis meqanizmebiT xels uwyobs agromeurneobisaTvis bazris ganviTarebis 

prognozirebasa da Sesabamisi dinamikis gakontrolebas kompaniisaTvis, moTxovnis 

formirebas, bazarze warmodgenili produqtisa da maTi ganawilebis stimulirebis 

meTodebis SemuSavebas.  

agromarketingis erT-erTi ZiriTadi Tavisebureba gamoixateba sasoflo-sameurneo 

saqmianobis specifikuri xasiaTiT. aRsaniSnavia, rom dargis warmateba metwilad 

damokidebulia agroklimatur pirobebze. agrokulturebis warmoeba ki _ warmoebis mTavar 

saganze _ niadagze, mis xarisxsa da gamoyenebis intensiurobaze. niSandoblivia is faqtic, 
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rom soflis meurneobis dargis ganviTarebas erovnul ekonomikaSi udidesi potenciali 

aqvs, rasac ganapirobebs TiToeul regionSi arsebuli sxvadasxva kategoriis miwis didi 

masivebi, xelsayreli agroklimaturi pirobebi da nayofieri niadagi. zemoaRniSnuli 

specifikuri Taviseburebebis gaTvaliswinebiT saWiroa agromarketinguli kompleqsis 

SemuSaveba da marTvis efeqtianobis gansazRvra. agromarketingis marTvis efeqtianoba, 

Tavis mxriv, mTlianad damokidebulia marketingul analizze, dagegmvis zust 

organizebaze da miRweuli Sedegebis saboloo monitoringze. 

agromarketingis Semdegi Taviseburebaa warmoebisa da samuSaos Sesrulebis periodis 

SesaZlo SeuTavsebloba. magaliTad, memcenareobaSi produqcias Rebuloben erT-orjer 

weliwadSi, xolo samuSao periodi moicavs mTel weliwads. amitomac marketingis 

specialistebi kargad unda icnobdnen dargis specifikas, momxmarebelTa moTxovnebs; maT 

mudmiv reJimSi unda SeeZloT am moTxovnebis Sesabamisad sabazro koniunqturis 

prognozireba, radgan saboloo jamSi, swored amazea damokidebuli agraruli seqtorisa 

da agromarketingis dreifis daZlevis meqanizmebis SemuSaveba. 

agromarketingSi mniSvnelovani adgili uWiravs warmoebisa da produqtis miRebis 

sezonurobas. amitomac gaTvaliswinebuli unda iqnes marketinguli procesis Seqmnis 

specifika, romelic sabazro sivrcis SeswavliTa da momxmareblis umaRlesi faseulobis 

Camoyalibebis gziT miiRweva. 

agromarketingis Zireul TaviseburebaTa Soris erT-erTi mniSvnelovania meurneobebis 

organizaciuli formebis mravalferovneba. 

agromarketingis specifikuri xasiaTi Cans im realobaSic, rac mcire biznessa da 

agrobiznesSia gamoxatuli araprofesionalebis xelmZRvanelobis pirobebSi; dabolos, 

agromarketingis konceptualur Taviseburebas warmoadgens agreTve cvalebad garemoSi 

arsebuli ekonomikuri procesebisa da bunebrivi garemo Zalebis integrireba 

agromarketingul da agrobiznesis saqmianobaSi, rodesac iqmneba axali tendenciebi 

marketinguli qmedebebisaTvis. 

yovelive zemoTqmulidan SeiZleba davaskvnaT, rom agromarketingis marTvis procesSi 

marketinguli strategiis warmatebuli ganxorcielebiT SesaZlebelia agromarketingis 

realuri SesaZleblobebisa da arsebuli potencialis Sefaseba. marketinguli strategiis 

struqturuli mimzidveloba orientirebulia marketinguli kompleqsis efeqtur sinTezze. 

saukeTeso marketinguli strategiisa da kompleqsis SesamuSaveblad relevanturia 

marketinguli analizis, dagegmvis da kontrolis meqanizmebis implementacia. marketinguli 

SeTavazebebi, agraruli seqtoris sensitiuri bunebis mixedviT, araerTgvarovani, 

araTanabari da cvalebadi tendenciebiT xasiaTdeba. warmoebis, gadamuSavebisa da 

realizaciis procesebSi umaRlesi faseulobis marketinguli programis Sesaqmnelad 

ganxorcielebuli arakoncentrirebuli marketinguli marTva iwvevs saboloo samoqmedo 

gegmebis warumateblobas. aRsaniSnavia, rom sakmaod rTulia sawarmoo gegmis gansazRvris 

etapze momxmarebelTa moTxovnis cvlilebis perspeqtivis Sesaxeb drouli strategiis 

SemuSaveba, vinaidan sasoflo-sameurneo saqonlis warmoeba grZeldeba Tveebisa da zogjer 

wlebis ganmavlobaSi, xolo momxmarebelTa moTxovnebi da interesebi produqtis xarisxsa 

da sxva marketingul maxasiaTeblebze cvalebadia drosa da sivrceSi. 

 

 

daskvna 

amrigad, agromarketingis ganviTarebis relevanturoba erovnul ekonomikaSi 

SesaZlebelia ganxorcieldes mTeli rigi prioritetebis dasaxviT. 

 produqciis identurobis gamo sasoflo-sameurneo saqonlis bazari xasiaTdeba mkacri 

konkurenciiT, ris gamoc gacnobierebuli marketinguli strategiis SemuSavebis Semdeg, 

Cveni azriT, warmatebulad SeiZleba CaiTvalos mxolod is kompaniebi, romlebic 

SeimuSaveben koncentrirebul marketingul (niSis marketingi) strategias, vinaidan 



92 
 

miznobrivi segmentis SerCevisas kompaniebisaTvis sawyis etapze ufro mizanSewonili 

iqneba gamoiyenos bazris dafarvis aRniSnuli strategia da gaimagros poziciebi, 

radgan, maT Sansi eZlevaT SezRuduli resursebiT konkurencia gauwion did 

kompaniebs; 

 agromarketingis seqtoris warmateba (romelmac asaxva unda povos erovnuli ekonomi-

kis aRmavlobis saqmeSi) imiT unda gamoixatos, rom pirvel rigSi daakmayofilos momx-

marebelTa „umarTavi“ moTxovnebi da interesebi yoveldRiuri moxmarebis produqtebze; 

 agromarketingul gadawyvetilebebze mkacrad moqmedebs marketingis makrogaremofaq-

torebi. zemoaRniSnuli bunebrivi garemofaqtoris garda, calkea gamosayofi da 

gasaTvaliswinebeli politikuri garemofaqtoric. agromarketings mudmiv reJimSi unda 

SeeZlos swrafi adaptireba saxelmwifo da biznesis maregulirebel kanonmdeb-

lobasTan, vinaidan ekonomikur prioritetebs gansazRvravs samTavrobo gundisa da 

mzardi sakanonmdeblo bazis akomodacia agromarketingul saqmianobasTan; 

 sakuTrebis formebisa da momxmarebelTa interesebis gaTvaliswinebiT dabali ekono-

mikuri aqtiurobis raionebSi unda moxdes axali gadamamuSavebeli sawarmoebis pozici-

onireba da sasoflo-sameurneo kooperativebis formireba, rasac uzrunvelyofs erTi-

ani marketinguli strategiebis efeqturi gamoyeneba; 

 dargobrivi realobidan gamomdinare, savaldebuloa marketingis rekonkurenciis (moq-

medebis ganaxleba) procesis dagegmva, produqtis konversifikacia, produqtis sinqro-

konkurentulobaze orientacia da kontrolirebadi meqanizmebis SemuSaveba. 
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AGROMARKETING 
 

 

CONCEPTUAL ASPECTS OF FORMATION OF AGROMARKETING 

M. Kobalava  

(High School Georgia) 

 

Resume: The article deals with the formation of agricultural marketing conceptual aspects, which are linked 

to the development of the agrarian sector of national economic and the creation of a strong economic area. 

 

Key words: agrobusiness; agromarketing; agrosector; conception. 

 
 
 
 

АГРОМАРКЕТИНГ 

 
 

КОНЦЕПТУАЛЬНЫЕ АСПЕКТЫ ФОРМИРОВАНИЯ АГРОМАРКЕТИНГА 

Кобалава М. М. 

(Высшее учебное заведение Джорджия) 

 

Резюме: Рассматриваются концептуальные аспекты формирования агромаркетинга, которые связаны с 

развитием национальной экономики в аграрном секторе и созданием сильного экономического пространства. 

 

Ключевые слова: агробизнес; агромаркетинг; агросектор; концепция. 
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soflis meurneoba 

 

 

 

nitratebis Semcvelobis zegavlena kartofilis tuberebze misi 

Senaxvis periodSi 

Tamar SamaTava, leila zviadaZe 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: Seswavlil iqna Senaxvis dros kartofilis tuberebSi nitratebis 

Semcveloba. cdebi tardeboda laboratoriul da savele pirobebSi. niadagSi Setanil iqna 

NPK sasuqebi sxvadasxva doziT. Aam eqsperimentiT dadginda, rom kartofilis tuberebis 

xangrZlivad Senaxvisas nitratebis Semcveloba azotiani sasuqebis dozirebis fonze 

TandaTan mcirdeba. zamTaris Sua periodSi doza ganaxevrebulia, xolo gazafxulze 

minimumamde dadis. 

 

sakvanZo sityvebi: vitaminebi; kartofili; nitratebi; Saqrebi; Senaxva. 

 

 

Sesavali  

nitratebi (NO3) yvela mcenareSia. isini did rols asruleben mcenaris zrdis 

procesSi: asinTezireben aminmJavebs da warmoqmnian cilas. radgan adamiani mTeli Tavisi 

arsebobis manZilze mudmivad iyenebs sakvebad mcenares, misi organizmi miCveulia 

nitratebis garkveul raodenobas da SeuZlia organizmidan maTi imgvarad gamoyofa, rom es 

ar moaxdens gavlenas mis janmrTelobaze.  

nitratebi kargad ixsneba wyalSi, rac did saSiSroebas uqmnis adamiansa da Sinaur 

cxovelebs. igi swrafad xvdeba sisxlSi da organizmSi SeRwevis Semdeg gardaiqmneba 

nitritebad, rac nitratebTan SedarebiT ufro meti toqsikurobiT xasiaTdeba. amitom auci-

lebelia ganisazRvros kartofilis tuberebSi nitratebis Semcveloba. adamianis janmrTe-

lobisaTvis dasaSveb normad iTvleba sxeulis masis yovel erT kologramze 3,6 mg NO3. 

didia azotis roli bostneuli kulturebis zrdisa da ganviTarebis procesSi. is 

xangrZlivi periodis ganmavlobaSi uzrunvelyofs mcenareebis sinorCes, nayofis 

SenarCunebas, zrdas da iZleva maRal mosavals, moqmedebs cilebis Sedgenilobaze, Sedis 

qlorofilis B jgufis vitaminebis da fermentebis SedgenilobaSi, aZlierebs fotosin-

Tezis intensiurobas. azoti, rogorc sxva sasoflo-sameurneo kulturebis umeteso-

bisaTvis, kartofilisTvisac yvelaze mniSvnelovan elements warmoadgens. igi aucilebelia 

foTlis aparatis formirebisas, Semdeg ki tuberebis zrdis periodSic, saxameblis 

optimaluri sinTezisaTvis da misi akumulaciisaTvis tuberebSi, rac xels uwyobs 

tuberebis zomisa da saerTo mosavlianiobis gazrdas, amitom soflis meurneobaSi uxvi 

mosavlis misaRebad iyeneben didi raodenobiT azotovan sasuqebs. mTeli rigi monacemebiT 

nitratebis Semcveloba mcenareebSi jiSis mixedviT meryeobs. azotovani nivTierebebidan 

xilbostneulSi ZiriTadad Sedis cilebi, romlebic xasiaTdeba advili SeTvisebadobiT da 

xels uwyobs nivTierebaTa cvlas; maRali kvebiTi RirsebiT gamoirCeva kartofilis cila 

tuberini, romelic mdidaria Seucvleli aminmJavebiT. 

rogorc cnobilia soflis meurneobis produqtebi xangrZlivi Senaxvisas ganicdis 

mniSvnelovan cvlilebebs Sedgenilobisa da xarisxis mixedviT. cvlilebebi gamowveulia 

iseTi faqtorebiT, rogoricaa fizikuri, bioqimiuri, mikrobiologiuri da sxv.  
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kartofilis Senaxvis dros danakargebis raodenoba mraval mizezzea damokidebuli. 

misi normaluri SenaxvisaTvis misaRebia 2_3 0C siTbo, ufro maRal temperaturaze 

Zlierdeba sunTqva da iwyeba tuberis gaRiveba, xolo 1 0C-ze nakleb temperaturaze 

mimdinareobs tuberis datkboba, anu saxameblis xarjze Saqris mateba. minus 10 0C-ze iwyeba 

tuberis gayinva. 

kartofilis kargad Senaxvis mniSvnelovani pirobaa haeris tenianoba. amitom 

kartofilis Sesanax sawyobSi haeris tenianoba 85_90 %-is farglebSi unda meryeobdes. 

zedmeti tenianoba unda Semcirdes ventilaciis saSualebiT. 
 

 

ZiriTadi nawili  

kartofilis Senaxvis vada damokidebulia mis jiSsa da xarisxze. kartofilis 

tuberebis Senaxvis xangrZlivobaze nitratebis gavlenis Sesaswavlad Cven mier cdebi 

tardeboda axalqalaqis sacdel meurneobaSi. sacdelad aRebuli iyo `ogoniokis~ jiSis 

kartofili. analizebis Catarebis Semdeg nimuSebi Tavsdeboda kamera-macivrebSi.  

niadagSi Setanil iqna 40 %-iani kaliumis marili, 18 %-iani super-fosfati da 34 %-

iani amoniumis azotmJava. 

azotis sasuqis sxvadasxva dozis gavlena kartofilis tuberis Senaxvisas tardeboda 

Semdegi sqemiT: 1 N 90  P 120  K 60 kontroli 

2N 135  P 180  K 90 
3N 135  P 120  K 60 
4N 90  P 180  K 60  
5N 90  P 120  K 90 
6N 90  P 180  K 90 
7N 135  P 180  K 60 
8N 135  p 120  K 90 
9N 180  P 240  K 120 

sacdeli nakveTidan aRebuli kartofilis mosavali standartebis mixedviT inaxeboda 

+2_4 0 C-ze 85-90 % fardobiTi tenianobis mqone sacavSi bunebrivi airaciis pirobebSi. 

saTavsSi moTavsebamde sacdel produqcias utardeboda analizebi nitratebis, 

mSrali nivTierebis (gamoSrobis meTodiT), Saqrebis (bertranis meTodiT) da vitaminebis 

koncentraciebis dasadgenad, ris mixedviTac regularulad vlindeboda danakargebi 

dinamikaSi produqciis Senaxvis dasrulebamde. cdebis Sedegad gamovlinda, rom 

kartofilis tuberebSi nitratebis Semcveloba oqtombridan maisamde azotis sasuqis 

dozirebis fonze N90, N135, N180 Semcirda 103, 160, 211 mg/kg-dan, Sesabamisad, 78,5, 71, 170 

mg/kg-mde. Sedegebi mocemulia 1-l cxrilSi. 
 

cxrili 1  

nitratebis Semcvelobis dinamika “ogoniokis” jiSis kartofilis tuberebSi 
 

# 
 

varianti 

 

Senaxvamde 

Senaxvidan erTi 

Tvis Semdeg 

Senaxvidan 

3 Tvis Semdeg 

Senaxvidan 

5 Tvis Semdeg 

1 N 90 P 120 K60 120,75           +- 5,3 110,25              7,5  105                  6,2  97,8                   8,36 

2 N 135P180 K90 170                  8,6 158,7                67  155,25             5  132                    13,7 

3 N 135P120 K60 160                  4,04 148                   11,6  84,3                 2,2  71,7                   8 

4 N 90P180 K60 88,5                 5,40  82,4                 9  77,82              3,4  78,5                   9,1 

5 N90 P120 K90  85,8                 3,36  87,7                 4,3  82,5                5,2  79,2                   7,6 

6 N90 P180 K90 103                   10,6  159                  10,2  81,95              3,2  76                      4,4 

7 N135 P180K60 174,25             12,3  168                  4,6  162                 7  151,3                 6,3 

8 N135P12 K90 177                  6  191                  8,6  196                 17,3  168,5                13,2 

9 N180P240K120  211                 13,02 200                   7 195                  14,5  170                    8,8 
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 Saqrebis raodenoba dozirebis fonze 0,72 %-dan gaizarda 1,22 %-mde. aRiniSna 

saxameblis raodenobis Semcireba da vitamin C-s mkveTri Semcireba (cxrili 2). 

 

 

 

cxrili 2 

Saqrebis, saxameblisa da vitaminis raodenoba kartofilis tuberebSi Senaxvamde da 

Senaxvis Semdeg 

 

 

 

 

 

 

N 

 

 

 

varian-

tebi 

Senaxvamde Senaxvidan 2 Tvis 

Semdeg 

Senaxvidan 4 Tvis 

Semdeg 

mSrali  

nivTi- 

ereba  

Saqre

bi, 

% 

 

vita- 

mini, 

mg/kg 

 

saxa-  

mebe- 

li 

mSrali 

nivTi- 

ereba 

Saq- 

re- 

bi, 

% 

vita- 

mini, 

mg/kg 

saxa-  

mebe- 

li 

mSrali 

nivTi- 

ereba 

Saq- 

rebi, 

% 

vita- 

mini, 

mg/kg 

saxა- 

mebe- 

ლi 

1 N 90  
P 120  
K 60  

19,4 0,5 2,1 15,2 22,9 0,8 0,37 13,4 29,0 1,6 2,1 12,4 

2 N 35  
P 180  
K 90 

2,7 0,6 1,7 13,44 24,8 0,7 0,49 12,2 28,5 1,4 1,8 11,45 

3 N 135  
P 120  
 K 60 

23,6 0,9 0,4 13,2 22,4 0,8 0,34 11,4 25,1 1,5 1,7 10,2 

4 N 90  
P 180  
K 60  

22,2 0,7 3,5 15,8 25 0,73 0,42 14,6 28,6 1,2 1,1 13,4 

5 N 90  
P 120  
K 60 

19,4 0,6 2,8 16,2 23,1 0,8 0,57 15,3 26,7 0,9 1,8 12,95 

6 N 90  
P 180  
K 90 

23,4 0,7 0,5 16,5 28,5 0,62 0,43 16,1 28,2 0,7 2,0 13,6 

7 N 135  
P 180  
K 60 

24,6 1,5 0,6 15,6 23,6 1,4 0,53 14,1 26,9 1,2 2,0 12,7 

8 N 135  
p 120  
K 90 

22,2 3,1 1,6 15,8 25,1 0,4 0,48 13,5 27,6 2,2 2,2 12,0 

9 N 180  
P 240  
K 120 
 

19,7  0,6 2,5 14,3 23,5 1,2 0,43 13,3 20,8 1,8 0,3 11,5 

 

 

 

daskvna 

amrigad, aRniSnuli kvlevebis safuZvelze SeiZleba davaskvnaT, rom kartofilis 

xangrZlivad Senaxvisas droTa ganmavlobaSi nitratebis Semcveloba TandaTan mcirdeba. 

magaliTad,DADSua zamTarSi maTi doza ganaxevrebulia, xolo gazafxulze minimumamdea 

Semcirebuli.Aaqedan gamomdinare, kartofilis tuberebis xangrZlivi Senaxvisas nitratebis 

raodenoba Senaxvis bolo periodamde minimumade dadis da misi gamoyeneba sasursaTo 
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produqtad nitratebis Semcvelobis gaTvaliswinebiT bevrad ufro usafrTxoa adamianis 

janmrTelobisaTvis, vidre misi Senaxvis sawyis etapze. 
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AGRICULTURE          
 
 

IMPACT OF NITRATES CONTENT ON POTATO TUBERS IN THE STORAGE 
PROCESS  

T. Shamatava, L. Zviadadze 

( Biotechnologycal center of Georgian Technical University) 

 
Resume: Content of nitrates on the potato tubers were studied in the storage process. Test were carried out in lab 

and field conditions. Various doses of NPK fertilizers have been applied. Mentioned experiment ascertained, that during 
the long-term storage of potato tubers content of nitrates gradually decreases upon a background of nitric fertilizers 
dosing. In mid-winter period dose is halved, while in spring it reduces to minimum.     

 
Key words: nitrates; potato; sugars; storage; vitamins.   

 
 
 
 

CЕЛЬСКОЕ ХОЗЯЙСТВО  

 
 

ВОЗДЕЙСТВИЕ СОДЕРЖАНИЯ НИТРАТОВ НА КЛУБНИ КАРТОФЕЛЯ ВО ВРЕМЯ 

ХРАНЕНИЯ        

 Шаматава Т. Р., Звиададзе Л. Г. 

 (Центр биотехнологии Грузинского технического университета) 

 
Резюме: Было изучено воздействие содержания нитратов на клубни картофеля во время хранения. 

Опыты проводились в лабораторных и полевых условиях. В почву были внесены удобрения NPK в различных 
дозах. Данный эксперимент показал, что во время длительного хранения клубней картофеля, содержание 
нитратов постепенно понижается на фоне дозирования азотных удобрений. В середине зимы доза сокращается 
наполовину, а весной доходит до минимума. 

 
Ключевые слова : витамины; картофель; нитраты; сахар; хранение. 
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soflis meurneoba 

 

 

 

Senaxvis dros vaSlis sxvadasxva jiSis nayofebSi qimiuri Sedgenilobis 

cvlileba 

guliko dvali, naili lomTaZe, Tamar WipaSvili 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: Seswavlil iqna Senaxvis dros sxvadasxva jiSis vaSlis _ “starkrimsonisa” 

da “goruli sinapis” _ nayofebis qimiuri Sedgenilobis cvlileba maTi Senaxvis unaris 

gazrdis mizniT.  

kvlevis Sedegad aღmoCnda, rom vaSlis nayofebis Senaxvis unaris gazrdaze gavlenas 

axdens peqtinuri nivTiereba. vaSlis nayofebis darbileba da peqtinuri nivTierebis 

struqturuli cvlilebebi damokidebulia masSi mimdinare bioqimiur procesebze, rac 

nayofebis maRali Senaxvis unaris regulirebis SesaZleblobas iZleva. 

 

sakvanZo sityvebi: benomili;L`goruli sinapi~; vaSli; peqtini; `starkrimsoni~. 
 

 

Sesavali 

nayofis Senaxvis unaris gazrdis problemis warmatebiT gadawyveta mniSvnelovnad 

aris damokidebuli masSi mimdinare fiziologiuri da bioqimiuri procesebis kanon-

zomierebaze, romlebic mimdinareobs rogorc xeze damwifebisas, aseve Senaxvis dros [1_3]. 

Sesanaxad SerCeuli vaSlis mdgomareobisa da misi Senaxvidan moxsnis vadis 

gansazRvrisaTvis didi mniSvneloba aqvs nayofis qimiuri Sedgenilobis Seswavlas. 

vaSlis ZiriTad qimiur nivTierebebs, romlebic gansazRvravs mis gemur Tvisebebs, 

Saqrebi da organuli mJavebi warmoadgens. isini uSualod monawileoben nivTierebaTa 

cvlasa da sunTqviT procesSi, rac mimdinareოbs Senaxvis dros nayofis damwifebisa da 

gadamwifebisas. Senaxvisas Sesanaxi nayofis xarisxze mniSvnelovan gavlenas axdens 

peqtinuri nivTierebebi. simwifis mixedviT protopeqtini ujredis wvenSi peqtinis saxiT 

hidrolizdeba da rbilobi xdeba wvniani da nazi. misi gadamwifebisas ki protopeqtini 

mTlianad hidrolizdeba. aseTi nayofis konsistencia aris mSrali da danacrebuli [4]. 

kvlevis mizani iyo gansxvavebul pirobebSi Senaxuli rogorc benomiliT damuSa-

vebuli, ise polieTilenis parkebSi moTavsebuli sxvadasxva jiSis vaSlis nayofebis qimi-

uri Sedgenilobis Seswavla da maTi Senaxvis unaris gansazRvra. 
 

 

ZiriTadi nawili 

sakvlevad SeirCa ori jiSis vaSli _ “starkrimsoni” da “goruli sinapi” goris 

sacdeli eqsperimentuli meurneobidan. nayofebi inaxeboda macivarSi 4 0C temperaturaze, 

85_90 % fardobiTi tenianobis pirobebSi. vaSlis erTi nawili damuSavebuli iyo beno-

milis 0,05 %-iani xsnariT, xolo meore _ daumuSavebeli, moTavsebuli iyo polieTilenis 

parkebSi. sakontrolod aRebuli iyo benomiliT daumuSavebeli da polieTilenis parkebis 

gareSe moTavsebuli nayofebi. 

vaSlis nayofebSi vsazRvravdiT qimiur komponentebs: Saqrebs _ bertranis meTodiT 

[5], titrul mJavianobas _ pirdapiri datitvriT [6], peqtinur nivTierebas _ kalciumis 

peqtatiT, organul mJavebs _ Tvisebrivad qaRaldis qromatografiiT. 
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miRebuli monacemebis safuZvelze mSrali nivTiereba “starkrimsonsa” da “gorul 

sinapSi” meti aRmoCnda sakontrolosTan SedarebiT rogorc benomiliT damuSavebul, aseve 

polieTilenis parkebSi moTavsebul nayofebSi (cxrili 1). 

sacdelad aRebul polieTilenis parkebSi moTavsebul vaSlSi mJavianoba sakontro-

losTan SedarebiT maRali iyo, xolo benomiliT damuSavebulSi _ sakontrolos toli. 

 

 

        cxrili 1 

"starkrimsonis” jiSis vaSlis qimiuri Sedgenilobis cvlileba Senaxvis dros  

(%-Si nedl masaze gadaangariSebiT) 

 

 

Senaxvis 

xangrZlivoba 

dReebis 

mixedviT 

 

 

variantebi 

 

mSrali 

nivTi-

ereba 

 

Saqrebis 

raodeno- 

ba 

 

titruli 

mJaviano- 

ba 

peqtinuri nivTiereba 

wyalSi 

xsnadi 

peqtini 

proto- 

peqtini 

_ 
Senaxvamde 

15,3 11,7 0,62 0,17 0,24 

160 sakontrolo 13,3 10,2 0,52 0,03 0,08 

_ 
benomiliT 

damuSavebuli 
14,2 10,3 0,53 0,10 0,16 

_ 

polieTilenis 

parkebSi 

moTavsebuli 

14,9 
10,8 

 
0,58 0,11 0,18 

230 sakontrolo 12,9 9,9 0,43 0,02 0,06 

_ 
benomiliT 

damuSavebuli 13,5 9,8 0,43 0,07 0,03 

_ 

polieTilenis 

parkebSi 

moTavsebuli 
14,1 10,1 0,48 0,10 0,11 

 

unda aRiniSnos, rom “starkrimsonis” jiSis vaSlSi Saqrebis raodenoba 160 dRis 

Semdeg polieTilenis parkebSi moTavsebul nayofebSi meti iyo sakontrolosTan 

SedarebiT, xolo 230 dRis Semdeg misi raodenoba mcirdeboda. “goruli sinapis” 

SemTxvevaSi Senaxvidan 145 dRis Semdeg Saqrebis raodenoba umniSvnelod iyo momatebuli 

sakontrolosTan SedarebiT, xolo 210 dRis Semdeg misi raodenoba aSkarad momatebuli 

iyo. am monacemebis mixedviT, cxadia, rom Senaxvis dros polieTilenis parkebSi xde-

baOSaqrebis Senelebuli CarTva. orive jiSis vaSlSi _ rogorc eqsperimentulSi, ise 

sakontroloSi _ Saqrebi ZiriTadad fruqtozis saxiT iyo warmodgenili. benomiliT 

damuSavebul da polieTilenis parkebSi moTavsebul orive jiSis vaSlis nayofebSi ki 

organuli mJavebi ZiriTadad vaSlis mJavas saxiT iyo warmodgenili. krebsis ciklis 

mixedviT, aseve mcire raodenobiT SeiniSneboda fumarisa da qarvis mJavebi, rac imaze 

miuTiTebs, rom Senaxvis pirobebi gavlenas axdens nayofis qimiur Sedgenilobaze. 

peqtinuri nivTierebebis daSla rogorc benomiliT damuSavebul, aseve polieTilenis 

parkebSi moTavsebul nayofebSi sakontrolosTan SedarebiT nela mimdinareobs (ix. 

cxrilebi 1 da 2). 

radgan polisaqaridebi, maT Soris peqtinuri nivTiereba, mniSvnelovan rols asru-

lebs ujredis kedlis struqturis CamoyalibebaSi, amitom Digi warmoadgens samarago niv-

Tierebas, romlis roli izrdeba xilis Senaxvis dros. peqtinur nivTierebas axasiaTebs 

mcenaris ujredSi wylis Sekavebis unari da Senaxvisas protopeqtini gardaiqmneba xsnad 
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peqtinad.Aamdenad, Cveni cdebis Sedegad miRebuli monacemebi imas mowmobs, rom peqtinuri 

nivTierebebis Senelebuli daSla gavlenas axdens vaSlis Senaxvis unaris gazrdaze. 

 

 

cxrili 2 

“goruli sinapis” jiSis vaSlis qimiuri Sedgenilobis cvlileba Senaxvis dros (%-Si 

nedl masaze gadaangariSebiT) 

 

Senaxvis 

xangrZli- 

voba dReebSi 

variantebi mSrali 

nivTi-

ereba 

Saqrebis 

raodenoba 

titruli 

mJavianoba 

peqtinuri nivTiereba 

wyalSi 

xsnadi 

peqtini 

proto- 

peqtini 

_ 
Senaxvamde 

20,7 12,4 0,59 0,12 0,23 

_ sakontrolo 14,5 11,2 0,48 0,07 0,20 

145 
benomiliT 

damuSavebuli 
14,4 11,3 0,49 0,09 0,20 

_ 

polieTilenis 

parkebSi 

moTavsebuli 

15,7 11,9 0,53 0,09 0,16 

210 sakontrolo 14,4 10,0 0,44 0,10 0,18 

_ 
benomiliT 

damuSavebuli 14.9 10.7 0.44 0,11 0,18 

_ 

polieTilenis 

parkebSi 

moTavsebuli 

15,7 11,0 0,49 0,06 0,12 

 

 

daskvna 

amrigad, miRebuli monacemebis safuZvelze SeiZleba ganisazRvros, Tu ra rols 

asrulebs organuli naerTebi, kerZod peqtinuri nivTiereba, vaSlis nayofebis Senaxvis 

unaris gazrdaze.  
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           AGRICULTURE 
 
 

CHANGE OF CHEMICAL COMPOSITION IN DIFFERENT VARIETIES OF APPLES 
DURING STORAGE 

G. Dvali, N. Lomtadze, T. Chipashvili 

 (Biotechnological Center of Georgian Technical University) 

 

Resume: Change of chemical composition of different varieties apples, such as `Starkrimson~ and `Goruli 

sinapi~ were studied in order to increase their storage ability. It was found, that pectin substance influences on the 

storage ability of apple. Apple softening and structural changes of pectin substance depends on biochemical process, it 
allows us to regulate high storage ability of apples. 

 

key words: apple; benomil; `Goruli sinapi~; pectin; `Starkrimson~. 
 
 
 
 

СЕЛЬСКОЕ ХОЗЯЙСТВО   

 
 

ИЗМЕНЕНИЕ ХИМИЧЕСКОГО СОСТАВА РАЗНЫХ СОРТОВ ПЛОДА ЯБЛОК ПРИ 

ХРАНЕНИИ  

Двали Г. Ш., Ломтадзе Н. А., Чипашвили Т. В. 

(Биотехнологический центр Грузинского технического университета) 

 

Резюме: Было изучено изменение химического состава плодов яблок сорта „Старкримсон~ и „Горули 

синапи~ с целью повышения лежкоспособности. По итогам исследования на сохранность плодов яблок влияет 

пектиновое вещество. Размягчение плодов яблок и структурное изменение пектиновых веществ дает 
возможность регулировать пути выполнения лежкоспособности плодов. 

 

Ключевые слова: беномил; „Горули синапи~; пектин; „Старкримсон~; яблоко. 
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soflis meurneoba 

 

 

 

tanis xeobis subalpuri zonis bunebrivi sakvebi savargulebi da maTi 

gaumjobesebis RonisZiebebi 

ioseb sarjvelaZe, Tamar kaWarava, mzia RirsiaSvili 

 (saqarTvelos soflis meurneobis samecniero-kvleviTi centri, saqarTvelos teqnikuri 

universiteti) 

 

 

reziume: saZovrebiT sargeblobis ukiduresad eqstensiuri sistema xels uwyobs 

balaxeulis gadagvarebas. wlidan wlamde savsebiT kanonzomierad mimdinareobs mdelos 

biomravalferovnebis gaRaribeba, mciremosavlian da dabalxarisxian meoreul 

dajgufebaTa warmoSoba, sadac umetesad gabatonebulia mkvrivkordiani mcenareulobა da 

datkepnis mimarT gamZle dabalbalaxeuli. bunebrivi saZovrebis perspeqtiuli 

gamoyenebisaTvis aucilebelia umokles droSi mowesrigdes saZovarTsargeblobis 

organizaciuli mxare. 

 

sakvanZo sityvebi: biomravalferovneba; savargulebi; floristuli mdeloebi.  

 

 

Sesavali 

bunebrivi sakvebi savarguli warmoadgens mecxoveleobis sakvebiT uzrunvelyofis 

ZiriTad saSualebas. igi iZleva metad iaffasian da amave dros cilebiT, naxSirwylebiTa 

da vitaminebiT mdidar sakvebs. saZovrebis sargeblobis amJamad arsebuli ukiduresad 

eqstensiuri sistema xels uwyobs maTi mcenareuli safris gadagvarebas, biomravalfe-

rovnebis gaRaribebas, balaxeulis mciremosavlian da dabalxarisxian meoreul dajgu-

febaTa warmoSobas, sadac umTavresad Warbobs mkvrivkordiani dajgufebebi da datkepnis 

mimarT gamZle iseTi dabalbalaxeuli, rogoricaa marmuWi da sibaldia. 

tanis xeobis subalpuri zonis sakvebi savargulebis umetesi nawili ganlagebulia 

damrec da cicabo, ufro xSirad samxreTis eqspoziciis ferdobebze, mcire siRrmis 

xirxatian niadagebze. mcenareulobidan balaxeulSi dominantia umetesad mezofiluri 

tipi, Tumca gvxvdeba qserofituli pirobebisaTvis damaxasiaTebeli mSrali mdelos 

dominantebic, romlebsac SedarebiT mcire siRrmeze, fesvebTan aqvs sustad 

ganviTarebuliA foTlebi. maTi Rero umniSvnelodaa SefoTlili, xolo mcenaris is 

nawilebi, romlebzedac viTardeba generaciuli organoebi, datotvili da sustad 

ganviTarebulia. mSrali mdeloebis dominantebs Soris Warbobs: Wreli Svriela, 

farTofoTliani namikrefia da cxvris wivana. mdeloebis floristuli Sedgeniloba metad 

Wrelia. qserofitul subalpur mcenareTa saxeobebTan erTad aq gvxvdeba mSrali 

mdeloebis balaxeulSi Semavali mTis velis mcenareulobis warmomadgenlebic, Tumca 

velis tipis mcenareebi ise uxvad araa. aRniSnuli masivis balaxeuli mdelos tipebidan 

gamoirCeva: nairbalaxiannamikrefiiani (qveda nawilSi), nairbalaxianSvrieliani (Sua 

nawilSi), nairbalaxiancxvriswivaniani (zeda nawilSi).  

zemoaRniSnuli samive tipis saTib-saZovrebi erTnairi floristuli Sedgenilobisaa 

da erTmaneTisagan gansxvavdeba mxolod mcenareuli dajgufebebis dominantebiT da 

zogierTi komponentis raodenobrivi SefardebiT.A 
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ZiriTadi nawili 

yvelaze ufro gavrcelebuli floristuli tipia mSrali subalpuri mdelos 

nairbalaxian-WrelSvrieliani tipi. am tipis edifikators warmoadgens Wreli Svriela. 

aseve gvxvdeba: kavkasiuri kewewura (Koeleria caukasika), frTisebri bersela (Brachypodium 

pinatum), mdelos Tivaqasra (Poa pratensis); SedarebiT naklebad aris warmodgenili: cxvris 

wivana (Festuka ovina), velis wivana (Festuka sulcata), farTofoTlovani namikrefia (Agrostis 

planifolia). balaxeulSiც aseve mcire raodenobiTaa parkosnebi. maT Soris aRsaniSnavia 

cvalebadi samyura (Trifolium ambiguum) da SebusvilTaviani samyura (Trifolium trichocephalum), 

kavkasiuri kurdRlisfrCxila (Lotus caucasicus); nairbalaxebidan warmodgenilia: mTis 

barispira (Betonica grandiflora), cis folio (Scabiosa caucasica), zizifora (Ziziphora media), urci 

(Thymus rariflorus), mindvris nemsa (Galium verum) [1, 2]. 

aRniSnuli tipis mdeloebis umetesi nawili gvxvdeba damrec, cicabo da umTavresad 

qvian ferdobebze, ris gamoc am mcenareuli dajgufebebiT dafaruli farTobi ZiriTadad 

gamoiyeneba saZovrad. balaxeuli garkveul dromde kargi xarisxisaa, magram zafxulis 

meore naxevarSi maTi umetesoba xmeba. WrelSvrieliani mdeloebi ganviTarebulia mcire 

siRrmis Savmiwa, xSirad gamotutul, saSualo da Zlier xirxatian niadagebze. 

nairbalaxian-namikrefiiani balaxeuli zemoaRniSnuli tipisagan gansxvavdeba mxolod 

dominanti namikrefias siWarbiT, sxva mcenareTa monawileoba cenozis SeqmnaSi wina tipis 

msgavsia. 

nairbalaxian-cxvriswivaniani tipi gavrcelebulia masivis zeda nawilSi. balaxeulis 

intensiuri Zovebis Sedegad igi SeiZleba CaiTvalos wina ori tipis fonze warmoqmnilad, 

ramac gamoiwvia balaxeulze buCqmkvrivi cxvris wivanas xarjze buCqmeCxeri marcvlebis 

gaqroba. am mdeloTa balaxeulSi Zlier Warbobs cxvris wivana; sxva marcvlovnebi, ise 

rogorc parkosnebi, umniSvnelo raodenobiTaa warmodgenili. nairbalaxeulidan aq 

gvxvdeba igive saxeobebi WrelSvrielian mdeloebSi, magram gacilebiT naklebi 

raodenobiT. garda aRniSnulisa, cxvriswivaniani mSrali tipis mdelos SedgenilobaSi 

Sereulia dabalbalaxiani saxeobebi, kerZod: wiTelyunwiani marmuWi (Alchimilla erytropoda), 

dabali berula (Gnaphalium supinum), minuarcia kavkasiuri, mTis da aizosebri (Minuartia 

caucasica, M. oreina, M.Aizoides), bususiani xarnuya (Hieracium pilosella). 

yvela aRniSnuli saxeoba, romlebic alpuri dabalbalaxeulis (xalebis) 

komponentebs warmoadgens, mniSvnelovnadaa gavrcelebuli cxvris wivanas dajgufebebSi, 

rac sasoflo-sameurneo cxovelebiT saZovrebis gadatvirTvis Sedegia. mdeloTa 

aRniSnuli tipi ganviTarebulia mTa-mdelos Savmiwa da mTa-mdelos kordian niadagebze, 

sadac humusis raodenoba meryeobs 6,54_14,8 %-is farglebSi; hidrolizuri azotisa da 

moZravi fosforis raodenoba, Sesabamisad, Seadgens 9,4_18,3 mg-ს da 5,0_11,0 mg-ს 100 g 

niadagSi; xolo pH-is raodenoba 6,0_7,3-is farglebSia. cxvriswivaniani mdeloebi umetesad 

gamoiyeneba saZovrebad [3].  

tanis xeobis subalpuri bunebrivi sakvebi savargulebis (rogorc saTibebiს, aseve 

saZovrebiს) gamoyenebis amJamad danergili sistema ukiduresad eqstensiuria. sazafxulo 

saZovrebi ZiriTadad momTabare mecxvareobisTvis gamoiyeneba da unda aRiniSnos, rom 

dauSveblad gadatvirTulia. saZovrebis aseTi usistemo gamoyenebis gamo mcenareuli 

safari imdenad aris darRveuli, rom SeimCneva sarevelebis momravleba. maTgan 

ekalSebusuli, kavkasiuri da gansakuTrebiT kosmelis nari balaxeulis ZiriTad nawils 

warmoadgens. sarevelebidan aseve gvxvdeba alpuri da nawilobriv xuWuWa Rolo, maTi 

gavrceleba umTavresad SeiniSneba pirutyvis sadgomebTan [4]. 

intensiuri Zovebis Sedegad saZovrebis balaxeulSi gabatonebulia marmuWi da 

wvrilyvaviliani sibaldia. es mcenareebi gaZovebisa da gatkepnis mimarT aramdgradi 
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cenozebis gamoZevebis xarjze qmnis sufTa balastur dabalbalaxeul dajgufebebs. garda 

aRniSnulisa, saZovrebis uaryofiTi sameurneo maCveneblebia: erozia, korddaSla da 

qvianoba. amJamindeli mdgomareobidan gamomdinare, zedmetia saubari saZovarTbrunvisa da 

nakveTmorigeobiTi Zovebis danergvaze. 

 

 

daskvna 

saZovrebis mosavlianobis matebis RonisZiebaTa kompleqsSi umniSvnelovanesia maTi 

gamoyenebis racionalur-sameurneo xasiaTis samuSaoebis Sesruleba, romelTagan mTavaria: 

_ saZovarTbrunvisa da nakveTmorigeobiTi Zovebis sistemis danergvisaTvis 

mosamzadebeli winaswari samuSaoebis Sesruleba; pirvel rigSi aucilebelia savargulebis 

Sigasameurneo gamoyenebis dazusteba, rac gulisxmobs nakveTebis pirobiT dayofas 

gamoyenebisa da dasvenebis SeTanwyobiT; 

_ saZovrebisაTვis datvirTvis optimaluri normebis daweseba da amis safuZvelze maTi 

zedmeti pirutyvisagan gantvirTva; 

_ Zovebis dawyebisa da damTavrebis vadebis regulireba; 

_ saZovrebis gasaumjobeseblad swrafmoqmedi efeqturi RonisZiebebis gatareba; 

kerZod, nakelisa da mineraluri sasuqebis Setana. nakelis Setana umjobesia moxdes 

Semodgomaze, mineraluri azotis damatebis Semdeg. rac Seexeba mineralur sasuqebs, maTi 

Setana unda ganxorcieldes swor adgilebze Semodgomaze, xolo ferdobze umjobesia 

gazafxulze, mcenareTa vegetaciis dasawyisSi;   

pirvel etapze aRniSnuli mosamzadebeli samuSaoebis Catareba aucilebelia da 

sakmarisi imisaTvis, rom SemdgomSi aRniSnuli saTib-saZovrebi srulad iqnes datvirTuli 

pirutyviT, winaaRmdeg SemTxvevaSi momdevno 3_4 weliwadi sakmarisi iqneba imisaTvis, rom 

biomravalferovnebis darRvevisa da mosalodneli eroziuli procesebis Sedegad 

saZovrebis balaxeuli gamousadegari gaxdes. amasTan, unda SeCerdes korddaSlis procesi, 

romlis kerebic jerjerobiT mcire masStabiTaa. 

 

 

literatura _ RЕFERECES _ ЛИТЕРАТУРА 

1. Вавилов Н. И. Центры происхождения культурных растений. Л.: Hayка, 1987, - 148 c. 

2. T. kaWarava. samkurnalo, aromatuli, sanelebeli da Sxamiani mcenareebi. ISBN 978-9941-12-

575-1, Tb.: universali, 2009. 

3. saqarTvelos daculi teritoriebi. red. a. qiqoZe, r. goxelaSvili, ISBN 978-99928-70-71-6, 

2007, gv. 36-46. 

4. i. sarjvelaZe. saZovris dayoruReba da misi mniSvneloba mecxvareobaSi // samecniero 

SromaTa krebuli, saqarTvelos ganaTlebisa da mecnierebis saministro; saqarTvelos 

saxelmwifo agraruli universiteti. ISSNN 1987-6599. N1(50), t. 3, Tb; 2010, gv. 33-34. 

   



106 
 

AGRICULTURE   
 

 

NATURAL FORAGE MEADOWLANDS OF TANA VALLEY SUBALPINE ZONE AND 
ACTIVITIES FOR THEIR IMPROVEMENT  

I. Sarjveladze, T. Katcharava, M. Ghirsiashvili 

 (Research Centre of Ministry of Agriculture of Georgia, Georgian Technical University) 

 

Resume: The extremely extensive system of greenland assists in degradation of the herbage. Year after year 
completely logically the biodiversity of meadow impoverishes, low-harvest and low-quality secondary groups appear, 
where dominate greensward and low-grasses, which are enduring against firming. The perspectives of using of natural 
infields, make it obligatory to arrange the organization parties in a limited time. 

 

Key words: agricultural ground; biodiversity; floral field. 

 

 

 

 

СЕЛЬСКОЕ ХОЗЯЙСТВО 

 

 

ПРИРОДНЫЕ КОРМОВЫЕ УГОДЬЯ В СУБАЛЬПИЙСКОЙ ЗОНЕ ДОЛИНЫ ТАНА 

И МЕРОПРИЯТИЯ ДЛЯ ИХ УЛУЧШЕНИЯ 

Сарджвеладзе И. В., Качарава Т. О., Гирсиашвили М. Р. 

(Научно-исследовательский центр Министерства сельского хозяйства Грузии, Грузинский технический 
университет) 

 

Резюме: Использование чрезвычайно обширной системы травостоя пастбищ способствует дегенерации. 
Из года в год вполне естественно происходит обнищание биоразнообразия лугов, появляются малоурожайные и 
низкого качества вторичные группировки, где распространяются наиболее плотные и устойчивые травы. Для 
использования в перспективе природных пастбищ обязательно в ближайшее время урегулировать в регионе 
организационную сторону их эксплуатации. 

 

Ключевые слова: биоразнообразие; пастбище; флористические луга. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali “mecniereba 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 Sesaxeb (maTi raodenoba ar unda aRematebodes xuTs); 

miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis saxeli (srulad), 

dabadebis TariRi, sacxovrebeli binisa da samsaxuris misamarTebi, EE-mail, 

samecniero wodeba da sakontaqto telefonebi (binis, samsaxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formulebis, 

cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze naklebi  da ar 

unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos doc da docx failis 

saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. intervali _ 1,5; areebi _ 2 

sm; qarTuli teqsti akrefili unda iyos Acadnusx SriftiT, inglisuri da rusuli teqsti _ 

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 boloSi. 

sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da frazebs); 

ucxo enebze Targmani unda iyos xarisxiani, Targmani unda eyrdnobodes 

specialur  dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT, 

damowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. literatura 

teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRiniSnos 

cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTargmnos 

inglisur enaze da daerTos statias boloSi; Tan   mieTiTos romel enaze iyo 

gamoqveynebuli statia.   

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teqstSi. 

maTi kompiuteruli varianti unda Sesruldes nebismieri grafikuliFformatiT;  
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 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtorma unda 

daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio kolegiis mier 

dawunebuli statia avtors ar ubrundeba). 

  

damatebiTi  cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTavelis 

gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV  sarTuli, oTaxi 434, tel.: 

299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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