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Jurnali `mecniereba da teqnologiebi~ _ 70 
 

mecnierebisa da teqnikis ganviTareba, romlis gareSe warmoudgenelia xalxis 

cxovrebis materialur-kulturuli donis amaRleba, udides mniSvnelobas iZens 

XX saukunis 20-iani wlebidan. marTlac, rogor SeiZleboda warmatebiT gadaWri-

liyo Cvens qveyanaSi aRebuli warmoebis intensifikaciis kursi, Tuki mrewvelobisa 

da soflis meurneobis muSakebs, moswavle axalgazrdobisa da inteligenciis war-

momadgenlebs jerovani warmodgena ar eqnebodaT im siaxleebisa da teqnologiuri 

procesebis, meqanizaciisa da qimizaciis saSualebebis, mcire da didi sistemebis 

marTvis axali xerxebisa da iseTi mimarTulebebis Sesaxeb, romelTa safuZvelzec 

unda momxdariyo qveynis winsvlisaTvis saWiro mTeli rigi samomavlo cvlilebebi.  

swored am periodidan iRebs saTaves Cveni Jurnalis winamorbedi qarTuli 

samcniero da teqnikuri profilis Jurnalebis gamocemebi. 1925_1926 wlebSi gazeT 

`komunistis~ orkvireuli damatebis saxiT ibeWdeboda pirveli oficialuri qar-

Tuli samecniero-popularuli Jurnali `mecniereba da teqnika~. 1925 wlis ivli-

sidan daiwyo gamosvla teqnikuri profilis meore Jurnalma `teqnika da cxov-

rebam~. man 1929 wlamde iarseba. 1929_1938 wlebSi gamodioda Jurnali `teqnika da 

Sroma~, romelic 1938-dan 1941 wlamde `teqnikis~ saxeliT funqcionirebda. aRni-

Snul JurnalebSi gamoqveynebuli statiebi aRwerda imdroindeli mecnierebisa da 

teqnikis sferos warmatebebs da es iyo pirveli cda mecnierebisa da teqnikis miR-

wevaTa nacionalur enaze popularizaciisa, Tumca meore msoflio omis wlebSi 

(1941_1945 ww.) da mis Semdgom periodSic, roca qveyana omiT gamowveul Wrilobebs 

iSuSebda, arcerTi teqnikuri Jurnali aRar arsebobda.  

1941 wels Seiqmna saqarTvelos mecnierebaTa akademia, romlis iniciativiTac 

safuZveli Caeyara msoflioSi saxelganTqmul araerT qarTul samecniero skolas, 

axal mecnierul mimarTulebebsa da mimdi-

nareobebs, kvlevis axal formebsa da meTo-

debs. saqarTvelos mecnierebaTa akademia iyo 

swored is dawesebuleba, sadac moRvaweob-

dnen Cveni sasiqadulo mamuliSvilebi, mecni-

erebi: niko musxeliSvili, andria razmaZe, 

giorgi da rusudan nikolaZeebi, vasil ka-

kabaZe, viqtor kupraZe da sxvebi. am mecnierTa 

TaosnobiT da mondomebiT 1948 wlis 7 dekem-

bris saqarTvelos mecnierebaTa akademiis pre-

zidiumis gadawyvetilebisa da saqarTvelos 

ministrTa sabWos 21 dekembris dadgenilebis 

safuZvelze daarsda samecniero-popularuli 

Jurnali `mecniereba da teqnika~, romlis re-

daqtorad dainiSna saqarTvelos mecnierebaTa 

akademiis vice-prezidenti, akademikosi rafi-

el aglaZe, xolo pasuxismgebel mdivnad _ ev-

geni wulaZe. pirvel saredaqcio kolegiaSi 

maTTan erTad Sediodnen: akademikosi viqtor 

kupraZe, profesori vasil kakabaZe, docenti 

maTe mirianaSvili, inJinrebi konstantine gurgeniZe da Salva jabua. 
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saswrafod momzadda Jurnalis pirveli nomeri, romelic 1949 wlis ianvarSi 

gamoica. am nomris avtorebi iyvnen: kandid Carkviani (saq. kp (b) centraluri ko-

mitetis mdivani), niko gomelauri (rusTavis metalurgiuli qarxnis direqtori), 

aleqsandre TvalWreliZe (saqarTvelos mecnierebaTa akademiis namdvili wevri), 

elefTer andronikaSvili (fizika-maTematikur mecnierebaTa doqtori), arCil eli-

aSvili (teqnikur mecnierebaTa kandidati) da sxvebi. 

im droidan moyolebuli, Jurnali aTeuli wlebia emsaxureba mkiTxvels. igi 

kvaldakval mihyveba Cveni qveynis cxovrebiseul movlenebs, cdilobs pasuxi gasces 

mecnierul-teqnikuri progresiT ganpirobebul moTxovnebs. mis gverdebze ibeWdeba 

masalebi Tanamedrove samamulo da msoflio mowinave teqnikuri miRwevebisa da 

uaxlesi teqnologiebis, birTvuli fizikis, maRali energiebis fizikis, kosmosuri 

kvlevis, genetikis, kibernetikis, informatikis, Tanamedrove marTvis sistemebis, ua-

xlesi eleqtroteqnikis, ekonomikis, ergonomikis, soflis meurneobis medicinis da 

sxva sferoebSi arsebuli problemebisa da warmatebebis Sesaxeb. 

Jurnalis Sinaarsisa da stilis CamoyalibebaSi didi wvlili aqvT Setanili 

mis mTavar redaqtorebs, romlebic sxvadasxva wlebSi xelmZRvanelobdnen redaq-

cias:  

• 1949_1953 ww. _ akademikosi rafiel aglaZe;  

• 1953_1956 ww. _ akademikosi rafiel dvali; 

• 1959_1990 ww. _ saqarTvelos mecnierebaTa akademiis wevr-korespondenti zu-

rab wilosani; 

• 1990_2009 ww. _ akademikosi vladimer WavWaniZe.  

vladimer WavWaniZis redaqtorobis periodSi Jurnalma jer samecniero-ilus-

trirebuli (1991 w.), xolo Semdeg (2000 w.) samecniero referirebadi Jurnalis sta-

tusi miiRo da saqarTvelos mecnierebaTa akademiis prezidiumis 2000 wlis •  104 

dadgenilebiT Jurnals `mecniereba da teqnologiebi~ ewoda.  

vl. WavWaniZis gardacvalebis Semdeg Jurnali `mecniereba da teqnologiebis~ 

mTavari redaqtoris movaleobas 2009_2012 wlebSi asrulebda Jurnalis kuratori, 

akademikosi mindia saluqvaZe. 

ar SeiZleba ar gavixsenoT is didi enTuziazmi da SemarTeba redaqciis Tana-

mSromlebisa, romlebic uangarod (zogjer xelfasis gareSe) emsaxurebodnen Jur-

nals da pirnaTlad asrulebdnen maTze dakisrebul movaleobebs zamTris sicive-

sa Tu gausaZlis papanaqeba sicxeSi. redaqcias yovelTvis hyavda SesaniSnavi Semo-

qmedebiTi koleqtivi. maT Soris mTavari redaqtoris moadgileebi: vladimer sir-

bilaZe, sulxan qeTelauri, manana leJava, apolon basilaia, Teimuraz farcvania, 

eTer iosebiZe; p/mg. mdivnebi: evgeni wulaZe, oTar xuroZe, Tengela lorTqifaniZe, 

lamara giorgobiani; ganyofilebis redaqtorebi da literaturuli muSakebi: gri-

gol maWavariani, oTar giorgaZe, giorgi lominaZe, dimitri iovaSvili, elisabed 

esiava, vardo buxraSvili, lia yarangoziSvili-doliZe; teqnikuri redaqtori da 

Jurnalis gamomSvebi: avTandil jaSi da rusudan juReli; koreqtorebi: gulnara 

fxaWiaSvili, goderZi dokvaZe, babulia (xaTuna) axobaZe, madona kvaracxelia, ma-

yvala gvancelaZe; mxatvruli redaqtorebi: zurab leJava, aleqsandre keCxuaSvili, 

karlo yaraSvili, andro da vladimer kandelakebi, vaxtang xmalaZe, malxaz sam-

sonaZe, mariam oteni; fotokorespondenti: vaxtang kaiSauri; mTavari redaqtoris 

TanaSemwe: jansuR mandaria; mTavari buxhaltrebi: biZina janeliZe, nino beriZe, 
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margarita gurgeniZe, lili ficxelauri, izolda osefaiSvili, neli ninoSvili; 

mdivani-memanqaneebi: babulia molodinaSvili, ema aruTinova, gulnaz mosiaSvili, 

marine zangalaZe; wlebis ganmavlobaSi Jurnals kompiuterul momsaxurebas uwevda 

operatori paata qorqia. eseni iyvnen adamianebi, romlebic iRvwodnen Jurnalis 

formirebisa da ganviTarebisaTvis, Jurnali iyo maTi safiqrali da sazrunavi. 

Cvens qveyanaSi Seqmnilma mZime ekonomikurma da politikurma viTarebam Jur-

nals Tavisi kvali daamCnia da 2012 wels Tavisi mwiri saxsrebiT redaqciam mxo-

lod erTi nomris gamocema SeZlo. 

mecnierTa garkveuli Jgufis (ir. Jordania. o. naTiSvili, m. saluqvaZe, e. gam-

yreliZe, g. cincaZe, a. frangiSvili, m. WalaganiZe, r. Ciqovani, g. abduSeliSvili,  

g. gabriCiZe, l. jafariZe, g. TavaZe, T. natriaSvili, n. WiTanava) iniciativiT gada-

idga nabiji Jurnalis gadasarCenad. saorganizacio sakiTxis mosagvareblad da am 

rTuli mdgomareobidan gamosvlis mizniT gadawyda Jurnalis damfuZnebelTa wri-

sa da saredaqcio kolegiis Semadgenlobis gafarToeba. 

2013 wlis 24 aprils Sedga damfuZnebelTa kreba, romlis gadawyvetilebiT xe-

laxla dafuZnda Jurnali `mecniereba da teqnologiebi~. damfuZneblebad damtki-

cda: 

1. saqarTvelos mecnierebaTa erovnuli akademia; 

2. saqarTvelos teqnikuri universiteti; 

3. saqarTvelos sainJinro akademia; 

4. saqarTvelos soflis meurneobis akademia; 

5. mecnierebis istoriis saqarTvelos sazogadoeba. 

saredaqcio kolegiaSi qarTvel mecnierebTan erTad Seyvanil iqnen gamoCe-

nili ucxoeli mecnierebic. 

2013 wlidanve ganaxlda Jurnali `mecniereba da teqnologiebis~ gamocema da 

kvlav Cadga igi Cveni qveynis samecniero wreebisa da moswavle axalgazrdobis sam-

saxurSi. mas Semdeg xuTi weli gavida da dRes saqarTvelos teqnikuri universi-

tetis sagamomcemlo saxlis TanamSromelTa (direqtori al. gogoliSvili, direq-

toris moadgile m. meZmariaSvili; redaqtorebi: l. giorgobiani, d. quriZe, m. preo-

braJenskaia; operatorebi: x. ungiaZe, e. qarCava, q. fxakaZe) mondomebiTa da tipogra-

fiis xelmZRvanelis g. jerenaSvilis xelSewyobiT Jurnali regularulad gamodis 

rogorc stamburi wesiT, ise eleqtronulad. 

vulocav da did madlobas vuxdi Jurnalis damfuZneblebs, saredaqcio ko-

legiis wevrebsa da avtorebs TanamSromlobisaTvis, mkiTxvels gulisxmierebisaT-

vis da yvelas, visac axarebs 70-wliani Jurnalis _ `mecniereba da teqnologiebis~ 

(yofili `mecniereba da teqnikis~) _ warmateba. 

vusurveb Jurnal `mecniereba da teqnologiebs~ winsvlas da im tradiciebis 

gagrZelebas, romlebsac 70 wlis win Caeyara safuZveli.  

 

akademikosi arCil frangiSvili  

Jurnali `mecniereba da teqnologiebis~  

mTavari redaqtori 
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gilocavT 

 

 

 

qarTulenovani mravaldargobrivi samecniero referirebdi 

Jurnali `mecniereba da teqnologiebi~ 70 wlisaa. 

jer kidev 1949 wels saqarTvelos mecnierebaTa akade-

miis sistemaSi daarsebuli Jurnalis istoria mravalfero-

vania. mas ecvleboda saxelwodeba, statusi, magram ar icv-

leboda mTavari _ qarTvel mecnierebs da inJinrebs hqondaT 

SesaZlebloba gamoeqveynebinaT TavianTi kvlevis umTavresi 

Sedegebi, gascnobodnen mecnierebis sxvadasxva dargSi ar-

sebul saerTaSoriso samecniero gamocdilebas. 

erTi periodi am Jurnals hqonda samecniero-popularuli statusi, roca misi 

mkiTxvelTa farTo fenebisaTvis martivi, gasagebi eniT iwereboda da qveyndeboda 

SinaarsiT sakmaod rTulad gasagebi samecniero miRwevebi. am Jurnalis damsaxurebad 

unda CaiTvalos, rom man mniSvnelovnad Seuwyo xeli saqarTveloSi samecniero-

popularuli xasiaTias werilebis momzadebaSi qarTveli mecnierebis daostatebas. 

Tavadac maqvs araerTi statia am JurnalSi gamoqveynebuli. maTze muSaobisas 

vgrZnobdi did pasuxismgeblobas, rom teqsti aramarto ekonomistebisaTvis, ara-

med, uwinares yovlisa, mkiTxvelTa farTo wreebisaTvis yofiliyo gasagebi. 

amJamad es Jurnali samecniero referirebadi xasiaTisaa da masSi ibeWdeba me-

cnierebis sxvadasxva dargSi qarTvel mecnierTa miRwevebi. 

guliT vulocav Jurnalis redaqtors, saredaqcio kolegias da yvela Tanam-

Sromels mniSvnelovan saiubileo TariRs da vusurveb, rom ar moklebodeT sain-

tereso statiebi da dainteresebuli mkiTxvelebi! 
 

akademikosi vladimer (lado) papava 
 

 

 

Jurnali `mecniereba da teqnologiebis~ mesveurebs gu-

liTadad gilocavT saiubileo TariRs, romelic, SeiZleba 

XX saukunis @20-iani wlebidan aviTvaloT. es is periodia, 

roca eWvqveS idga samecniero sferos qarTul enaze ametyve-

lebis sakiTxi.  

qarTveli mecnierebis dauRalavi SromiTa da mondome-

biT im dros gaixsna qarTuli universiteti, Seiqmna termino-

logiebi mecnierebis yvela sferoSi, qarTulma axalgazrdo-

bam erovnul enaze SeaRo mecnierebis kari. 

Tqveni Jurnalis winamorbedebi `teqnika da cxovreba~ (1925 _ 1929 ww.), `teqnika 

da Sroma~ (1929 _ 1936 ww.), `teqnika~ (1936 _ 1941 ww.) am gmiruli procesis aqtiuri 

monawileebi iyvnen. 

1941 wels daarsda saqarTvelos mecnierebaTa akademia. SinaarsiT igi erovnu-

li iyo, magram misi sakomunikacio saSualebebi, beWdviTi organoebi, institutebisa 

da akademiis ganyofilebebis wliuri angariSebi TandaTan rusulenovani xdeboda. 
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kvlav dadga sakiTxi samecniero sferoSi qarTuli enis mier mopovebuli pozici-

ebis SenarCunebisa. 

1949 wels saqarTvelos mecnierebaTa akademiam daiwyo Jurnal `mecniereba da 

teqnikas~ gamocema. specialuri dadgenilebiT Jurnalis daniSnuleba iyo teqnikur 

da sabunebismetyvelo dargebSi erovnuli da ucxouri samecniero miRwevebis popu-

larizacia. redaqciisa da qarTvel mecnierTa ZalisxmeviT am funqcias Jurnali 

warmatebiT axorcielebda. amaze miuTiTebs is, rom 1982 wels Jurnalis tiraJi 19 

000 egzemplars Seadgenda. 

saqarTvelos mier damoukideblobis mopovebis periodi emTxveva msoflioSi 

globalizaciis procesis tempis aCqarebas, ramac TviT erovnuli enebis SenarCune-

bis sakiTxi daayena mTel msoflioSi. 

teqnikur da sabunebismetyvelo mecnierebaTa sferoSi gansakuTrebiT igrZnoba 

axali tendenciebis moZaleba. axal pirobebSi dRes ukve Jurnal `mecniriereba da 

teqnologiebs~ mouwevs gauZlos axal gamowvevebs, SeinarCunos erovnuli sulis-

kveTeba da sazogadoebis mxardaWera. 

vusurveb Cvens sayvarel Jurnals dRegrZelobas, mis redaqtorsa da saredaq-

cio kolegias TanamSromlebTan erTad mxneobas. 
 

guram gabriCiZe 

saqarTvelos mecnierebaTa  

erovnuli akademiis wevri 
 

 

 

Jurnal `mecniereba da teqnologiebs~ vulocav RirsSe-

saniSnav iubiles _ daarsebidan 70 wlisTavs. Tavisi arsebobis 

manZilze Jurnalma mniSvnelovani roli Seasrula saqarTvelo-

Si mecnierebisa da teqnikis ganviTarebis saqmeSi. marTalia, ga-

suli saukunis 90-iani wlebis cnobili movlenebis gamo Jur-

nals finansurad gauWirda, magram, miuxedavad amisa, man ar da-

karga Tavisi saxe da Sinaarsi _ mZime wlebSic agrZelebda fu-

nqcionirebas da bevr axalgazrda mecniers Seuwyo xeli weris 

kulturis dauflebasa da kvalifikaciis amaRlebaSi. 

Seufasebeli Sroma gaswia Jurnalma 70 wlis ganmavlobaSi. mis furclebze 

ibeWdeboda maRali donis samecniero-teqnologiuri xasiaTis statiebi, Jurnali 

fexdafex mihyveboda mecnierebisa da teqnologiebis ganviTarebas. CemTvis didad 

sasiamovno iyo garkveul periodSi mWidro TanamSromloba mqonoda Jurnalis sa-

redaqcio kolegiasTan, mis Tavdadebul koleqtivTan. swored maTi gamoisobiT ar-

is, rom igi ar arRvevs tradicias da dResac Cveuli mondomebiT agrZelebs muSa-

obas.  

imedi maqvs, rom Jurnali kvlavac SeinarCunebs am tradiciebs da momavalSic 

gaagrZelebs Rirseul saqmianobas. 

kidev erTxel vulocav Jurnals iubiles da dRegrZelobas vusurveb mis sa-

xelovan koleqtivs! 
 

profesori anzor xelaSvili 

fizika-maTematikur mecnierebaTa doqtori,  

saqarTvelos mecnierebaTa erovnuli akademiis wevri 
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Jurnali ,,mecniereba da teqnologiebis~ daarsebis 70 

wlisTavTan dakavSirebiT mis damfuZneblebs, saredaqcio ko-
legiis wevrebs, mTavar redaqtorsa da teqnikuri univer-

sitetis sagamomcemlo saxlis TanamSromlebs minda mivulo-

co saiubileo TariRi da warmatebebi vusurvo maT Semdgom 

saqmianobaSi. Seufasebelia Jurnalis roli samecniero-teqni-

kuri informaciis gavrcelebaSi. igi aramarto qarTul enaze 

mecnierebis sxvadasxva sferoSi statiebis gamoqveynebas uz-
runvelyofs, aramed mTeli rigi samecniero mimarTulebebis 

specifikuri terminebis damkvidrebasac uwyobs xels; magaliTad, biologiis, medi-
cinisa da fsiqologiis mimarTulebebiT gamoqveynebulma statiebma ganapiroba qar-
Tul enaze ramdenime iseTi axali terminis damkvidreba, rogoricaa: maqos meqanizmi, 

safalie, neiroleqtini, gliostenini, nakecfenovani struqtura da sxv.  

mixaria, rom dResac siamovnebiT vTanamSromlob Jurnal `mecniereba da teq-

nologiebTan~, romelic saSur saqmes akeTebs Cveni momavali TaobisaTvis. 

 

nugzar aleqsiZe 

saqarTvelos mecnierebaTa  

erovnuli akademiis wevri 

 

 

 

 

suliT da guliT mivesalmebi CemTvis maxlobel usayvar-

les samecniero Jurnals _ `mecniereba da teqnologiebs~. me 

am Jurnalis samecniero-popularul gamocemaze _ `mecniereba 

da teqnikaze~ gavizarde. jer kidev moswavleobis dros, XX 

saukunis 50-ani wlebis bolodan, Jurnalis yovel axal no-

mers mouTmenlad velodi da siamovnebiT vecnobodi CemTvis 

sasurvel werilebs. 70-ani wlebidan moyolebuli ki, roca 

mecnierebaTa akademiis vaxuSti bagrationis geografiis ins-

titutis aspiranti gavxdi, aTeulobiT statiisa da Jurnalis 

garekanis fotoebis avtori gaxldiT da dResac aqtiurad vTanamSromlob masTan. 

amitom CemTvis maxlobeli da Zvirfasia es Jurnali, miT umetes, rom mis gamoce-

maze wlebis ganmavlobaSi gulisxmieri da namdvili profesionali TanamSromlebi 

muSaobdnen.   

vulocav Jurnal `mecniereba da teqnologiebs~ saiubileo TariRs da vusur-

veb warmatebebs momavalSi. 

 

koba xaraZe 

Tsu vaxuSti bagrationis saxelobis  

geografiis institutis fizikuri geografiis  

ganyofilebis xelmZRvaneli, geografiis  

mecnierebaTa doqtori, profesori 
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samecniero referirebad Jurnal „mecniereba da teqnolo-

giebs“ 70 weli Seusrulda. igi 1949 wels daarsebuli samecni-

ero-popularuli Jurnali „mecniereba da teqnikis“ pirmSoa, 

romelic yvelaze sayvareli Jurnali iyo Cemi Taobis mkiTxve-

lisaTvis. mis gamosvlas mouTmenlad eloda yvela, didi in-

teresiT ecnobodnen da exmaurebodnen masSi gamoqveynebul 

statiebs. Jurnalis gamorCeul popularobas ganapirobebda mi-

si mravalmxrivi Sinaarsi, gamoqveynebuli statiebis siRrme da 

mecnieruli msoflmxedveloba. 

daarsebis periodidan dRemde fasdaudebelia Jurnalis wvlili qarTuli sa-

mecniero-teqnikuri azrovnebis Camoyalibebasa da ganviTarebaSi, axalgazrdobis 

profesiuli orientaciis formirebaSi, axali teqnologiebis damkvidrebasa da te-

qnikuri terminologiis daxvewaSi. 

saqarTveloSi arsebuli politikuri da ekonomikuri krizisebis fonze, miuxe-

davad saredaqcio kolegiis wevrebisa da amagdari TanamSromlebis mcdelobisa, 

Jurnali daxurvis saSiSroebis winaSe aRmoCnda, magram mecnierTa garkveuli jgu-

fisa da TanamSromelTa ZalisxmeviT Jurnali daxurvas gadaurCa da dRemde erT-

gulad agrZelebs funqcionirebas Cveni qveynis sakeTildReod.  

aris uzarmazari survili, rom Jurnali „mecniereba da teqnologiebi“ kvlavac 

didxans idges qarTuli mecnierebis samsaxurSi. mis gverdebze ibeWdebodes stati-

ebi axali miRwevebisa da Tanamedrove ideebis uaxles teqnologiebsa da movle-

nebze, riTac gaagrZelebs misias, iyos yovelTvis mowinaveTa rigebSi da popula-ro-

biT sargeblobdes rogorc mecnierTa, ise mis Tayvanismcemel mkiTxvelTa Soris. 
 

TinaTin maRlakeliZe 

profesori, teqnikis mecnierebaTa doqtori,  

saerTaSoriso asociacia ST-GEORGITALI-s prezidenti 
 

 

 

Jurnali `mecniereba da teqnologiebis~ samecniero kolegi-

as da TanamSromlebs gulTbilad gilocavT Jurnalis daarse-

bis 70 wlisTavs. am xnis ganmavlobaSi Jurnalma uaRresad didi 

wvlili Seitana qarTuli mecnierebis ganviTarebisa da misi av-

toritetis amaRlebis saqmeSi. 

am Jurnalis samecniero done dRes saerTaSoriso standar-

tebs uaxlovdeba. misi damsaxurebaa mravali qarTveli mecnieris 

mier Sesrulebuli unikaluri samecniero naSromebis farTo sa-

zogadoebisTvis gacnoba.  

gmadlobT, rom kvlavindeburad erTgulad emsaxurebiT am diad saqmes da ime-

dia, momavalSic gaagrZelebT nayofier muSaobas qarTuli mecnierebis samsaxurSi. 

gisurvebT dRegrZelobas da warmatebebs! 
 

cisana basilaSvili 

geografiis mecnierebaTa doqtori, 

ekologiur mecnierebaTa akademiis akademikosi 
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Jurnali ,,mecniereba da teqnologiebi~ 70 wlisaa. igi 

Rrma pativiscemiT sargeblobs Cveni qveynis samecniero sazo-

gadoebaSi. didia misi Rvawli erovnuli sainJinro ganaTle-

bisa da mecnierebis ganviTarebaSi. igi gamoirCeva Tematikis 

mravalferovnebiT. mis furclebze Suqdeba masalebi sainJin-

ro-teqnikur, teqnologiur, humanitarul, ekonomikur Tu sxva 

dargebSi arsebuli problemebisa da miRweuli warmatebebis 

Sesaxeb. 

udidesi madlierebis grZnobiT minda aRvniSno Jurnal-

ze momuSave TanamSromlebis gulTbili damokidebuleba av-

torebisadmi, maTi profesionalizmi da Tavdadeba. guliTa-

dad vulocav Jurnali `mecniereba da teqnologiebis~ 70 wlis iubiles Semoqme-

debiT koleqtivs, vusurveb warmaebebs da Semdgom miRwevebs Cveni qveynis sakeTil-

dReod. M 

 

mimoza qarqaSaZe 

ak. wereTlis saxelmwifo  

universitetis profesori  

 

 

 

rafiel dvalis manqanaTa meqanikis institutis TanamSromlebi gulwrfelad 

gilocavT samecniero-referirebadi Jurnali `mecniereba da teqnologiebis~ mesve-

urebs Jurnalis daarsebis 70 wlisTavs da gisurvebT kidev didxans Cveuli Semar-

TebiT gekeTebinoTOis didi saSviliSvilo saqme, romelsac es Jurnali eweva same-

cniero siaxleebis mSobliur enaze gaSuqebasa da qarTvel mecnierTa naSromebis 

warmosaCenad. Sesabamisad, didia Tqveni Rvawli samecniero azrovnebis Camoyalibe-

baSi, axalgazrdobis mecnierebiT dainteresebasa da qarTuli samecniero-teqniku-

ri terminologiis damkvidrebaSi. 

imedia, kvlavac Rirseulad gaagrZelebT am erovnul saqmes da Tqvens erT-

gul mkiTxvels mravali  siaxliT  gaaocebT. 

 

rafiel dvalis manqanaTa meqanikis  

institutis TanamSromlebi 
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geografia 

 

 

 

saqarTvelos administraciul-teritoriuli mowyobis 

geosainformacio sistemis Seqmna, kartografireba da  

analizi 1926 wlis aRweris monacemebis mixedviT  

Tamar WiWinaZe, zaza gulaSvili, Tamar cxakaia 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bagra-

tionis saxelobis geografiis instituti) 

 

 

reziume: ganxilulia saqarTvelos teritoriul-administraciuli dayofa 1926 

wlis aRweris monacemebis mixedviT [1]. 

monacemebis damuSavebis Sedegad, programa ArcGIS-is meSveobiT Sedgenil iqna 

1:100000 masStabis ruka da geomonacemebis baza, romelic moicavs informacias qala-

qebis, soflebis, soflsabWoebisa da maTSi mcxovrebi mosaxleobis ricxovnobisa da 

erovnuli Semadgenlobis Sesaxeb.  

kvlevis mizani iyo saqarTveloSi im periodSi damkvidrebuli daraionebis praq-

tikis (principebis) gacnoba avtonomiuri respublikebis, olqebis, raionebis, sasof-
lo sabWoebis doneze.  

teritoriis amgvarma dayofam garkveulwilad Camoayaliba naTeli suraTi mosa-

xleobaze, meurneobasa da bunebriv resursebze arsebuli mkacri kontrolis Sesaxeb. 

 

sakvanZo sityvebi: administraciul-teritoriuli dayofa; analizi; ruka. 
 

 

Sesavali  

saqarTvelos teritoria, administraciul-teritoriuli mowyoba, aqtualuri 

Temaa, vinaidan teritoriis garkveuli nawili okupirebulia. aucilebelia didi 

yuradReba mieqces qveynis istoriul-geografiul sazRvrebs, teritoriis formi-

rebas, administraciul-teritoriuli dayofis principebsa da Taviseburebebs. 

1926 wels Catarda saqarTvelos mosaxleobis aRwera. igi emTxveva im periods, 

roca qveyanam ukve dakarga damoukidebloba da ganicada sazRvrebis transforma-

cia. sainteresoa maSindeli administraciul-teritoriuli mowyobis (daraionebis) 

principebis kvleva da analizi, radgan qveyana Sevida ssr kavSiris SemadgenlobaSi. 

                                                 
*1918 wlis 26 maiss saqarTvelom aRidgina dakarguli saxelmwifoebrioba. demokra-

tiul respublikas hqonda saxelmwifosaTvis saWiro yvelanairi atributika: konstitucia, 
droSa, gerbi, himni. moipova sazRvrebis saerTaSoriso aRiareba, Tumca 1921 wlis Teber-
val-martSi sabWoTa ruseTis wiTeli armis winaaRmdeg omSi saqarTvelo damarcxda [2]. 
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ZiriTadi nawili 

saqarTvelos ruseTis imperiis SemadgenlobaSi SesvlisTanave ruseTma moa-

xdina qveynis iseTi teritoriul-administraciuli dayofa, romelic mis intere-

sebs pirdapir moemsaxureboda. XIX saukunis bolos saqarTvelos teritoriaze ar-

sebobda sami didi administraciuli erTeuli: 

1. tfilisis gubernia (administraciul-teritoriuli erTeuli 1846_1917 wlebSi. 

administraciuli centri _ q. tfilisi), romlis SemadgenlobaSi Sedioda: goris, 

axalcixis, axalqalaqis, borCalos, duSeTis, TianeTis, Telavis, siRnaRis mazrebi da 

zaqaTalas okrugi. 

2. quTaisis gubernia (administraciul-teritoriuli erTeuli 1846_1917 wleb-

Si. administraciuli centri _ q. quTaisi), romlis SemadgenlobaSi Sedioda: quTa-

isis, Sorapnis, senakis, zugdidis, leCxumis, raWis mazrebi da soxumis, baTumisa 

da arTvinis okrugebi.  

3. yarsis olqi (administraciuli teritoria 1878_1917 wlebSi; administraci-

uli centri _ q. yarsi), romlis SemadgenlobaSi Sedioda: yarsis, olTisis, ar-

taanisa da yazigmanis okrugebi. 

Tu 1921 wlamde iyo administraciul-teritoriuli mowyobis 6-safexuriani si-
stema (dasaxlebuli punqti, Temi, sapolicio ubani, mazra, gubernia, mTavarmmar-

Tveloba), SemdgomSi Temi gardaiqmna sasoflo sabWod, sapolicio ubani – adminis-

traciul raionad, mazra ki 1930-iani wlebis bolomde SenarCunda [3]. 

aseT asimetriul dayofas safuZvlad daedo, erTi mxriv, bunebrivi pirobebi, 

bunebrivi resursebi, sawarmoo Zalebis Tavmoyra, ekonomikuri Tanafardoba, admi-

nistraciuli erTeulebis warmoebiTi erTgvarovneba da ekonomikuri Tu satran-

sporto kavSirebi, samomavlo ekonomikuri perspeqtivebis miznad dasaxva, kultura 

da tradiciebi, simWidrove, eTnikuri da religiuri Taviseburebebi (magaliTad, 

imisda mixedviT, Tu romeli Temis an raionis mosaxleobis SemadgenlobaSi War-

bobda erovnuli umciresobebi, mowyobili iyo calkeuli sabWoebi, sadac saqmis 

warmoebisTvis unda gamoeyenebinaT umciresobebis ena), meore mxriv, saWiro iyo 

mosaxleobasa da maT resursebze mkacri kontroli [3]. aman ganapiroba is, rom ad-

ministraciul-teritoriuli dayofis Semdeg TiToeuli olqis an mazris farTobi 

araTanabari iyo.  

1926 wlis teritoriul-administraciuli dayofiT saqarTveloSi Sedioda: 

afxazeTis da aWaris avtonomiuri respublikebi, samxreT oseTis avtonomiuri ol-
qi, agreTve tfilisis, quTaisis, kaxeTisa da goris olqebi, axalqalaqis, axal-

cixis, ozurgeTis, senakis, zugdidisa da zemo svaneTis mazrebi, 66 raioni, raionu-
li centri (qalaqi, daba an sofeli), 1 saqalaqo sabWo (foTi), 686 soflsabWo, 4919 

sofeli (cxrili 1 da nax. 1). 

 

 

 

 

                                                 
 aq da sxvagan SenarCunebulia toponimebis marTlwera imgvarad, rogorc mocemulia [1]-Si. 
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cxrili 1 

saqarTvelos administraciul-teritoriuli erTeulebi 

1926 wlis aRweris mixedviT 

# 

olqebi, mazrebi, 

avtonom. erTeulebi 

da raionebi 

raionuli centri 
soflebis 

raodenoba 

soflsabWoebis 

raodenoba 

 

mosaxleoba, 

raodenoba 

 

  I             

 goris olqi q. gori 468 40 203472 

1 borjomis raioni q. borjomi 53 7 21767 

2 goris raioni q. gori 179 14 83269 

3 kaspis raioni sof. kaspi 103 18 37898 

4 xaSuris raioni q. xaSuri 163 11 60538 

  II     

 kaxeTis olqi d. gurjaani 322 59 257903 

1 gurjaanis raioni d. gurjaani 39 13 61423 

2 Telavis raioni q. Telavi 150 13 66851 

3 lagodexis raioni d. lagodexi 69 8 31641 

4 siRnaRis raioni q. siRnaRi 39 19 68573 

5 yvarlis raioni sof. yvareli 25 6 29415 

  III     

 

tfilisis olqi q. tfilisi 970 94 

613020 

(q. TbilisSi 

294044) 

1 aRbulaxis (TeTri 

wyaro) raioni 
sof. aRbulaxi 

53 6 19658 

2 baSqiCeTis raioni sof. baSqiCeTi 65 8 24468 

3 borCalos raioni sof. sarvani 76 11 37005 

4 garekaxeTis raioni sof. sagarejo 43 9 33075 

5 duSeTis raioni q. duSeTi 292 16 39595 

6 erwo-TianeTis 

raioni 
sof. TianeTi 

90 6 15612 

7 liuqsemburgis 

(bolnisi) raioni 
q. liuqsemburgi 

48 9 25174 

8 manglisis raioni manglisi 48 3 13743 

9 mcxeTis raioni mcxeTa 55 5 20703 

10 tfilisis raioni q. tfilisi 101 10 48009 

11 walkis raioni sof. barmaqsizi 46 7 33207 

12 xevis raioni sof. yazbegi 53 4 8727 

  IV     

 

quTaisis olqi q. quTaisi 768 160 

601472 

(q. quTaisSi 

48196) 

1 ambrolauris raioni sof. ambrolau-

ri 

42 17 24744 

2 baRdaTis raioni sof. baRdaTi 32 8 27054 

3 vanis raioni sof. vani 52 8 39696 

4 zestafonis raioni q. zestafoni 48 11 51914 
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5 okribis raioni  49 8 24001 

6 onis raioni q. oni 58 17 29270 

7 samtrediis raioni q. samtredia 48 10 51771 

8 saCxeris raioni q. saCxere 63 8 40472 

9 quTaisis raioni q. quTaisi 50 13 51594 

10 Coluris raioni sof. Wveliuri 35 3 7644 

11 Cxaris raioni d. Cxari 32 8 38599 

12 cageris raioni q. cageri 4 10 27111 

13 WiaTuris raioni q. WiaTura 55 8 42635 

14 Wrebalos raioni sof. Wrebalo 43 14 22364 

15 xonis raioni q. xoni 36 9 36981 

16 xaragoulis raioni sof.xoragouli 78 8 37426 

  V     

 axalqalaqis mazra q. axalqalaqi 121 22 78937 

1 axalqalaqis raioni sof. goreloe 86 15 54301 

2 goreloes raioni  35 7 24636 

  VI     

 axalcixis mazra q. axalcixe 207 25 96598 

1 adigonis raioni sof. adigoni 53 5 22443 

2 awyuris raioni sof. awyuri 24 4 10774 

3 axalcixis raioni q. axalcixe 82 10 43784 

4 toloSis raioni sof. toloSi 48 6 19597 

  VII     

 zemo svaneTis mazra sof. mestia 118 14 11179 

1 zemo svaneTis mazra sof. mestia 118 14 11179 

  VIII     

 zugdidis mazra q. zugdidi 163 42 1298888 

1 zugdidis raioni q. zugdidi 72 18 54462 

2 Cxorowus raioni sof. Cxorowu 31 8 25183 

3 walenjixis raioni sof. walenjixa 37 8 23934 

4 xobis raioni sof. xobi 23 8 26309 

  IX     

 ozurgeTis mazra q. ozurgeTi 183 45 113455 

1 lanCxuTis raioni sof. lanCxuTi 50 13 36214 

2 ozurgeTis raioni q. ozurgeTi 67 16 42587 

3 Coxatauris raioni d. Coxatauri 66 16 34654 

  X     

 senakis mazra q. axal-senaki 190 40 126714 

1 abaSis raioni sof. abaSa 52 12 37146 

2 martvilis raioni sof. martvili 63 13 46321 

3 senakis raioni q. axal-senaki 75 15 43247 

  XI     

 foTis saqalaqo 

sabWo 

q. foTi 2 2 14266 
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  XII     

 
afxazeTis mokavSire 

ssr 
q. soxumi 530 96 

211711 

(q. soxumSi 

21568) 

1 gagris mazra q. gagra 48 9 20644 

2 galis mazra d. gali 113 25 50086 

3 gudauTis mazra q. gudauTa 131 22 30798 

4 kodoris mazra  – 84 20 33086 

5 soxumis mazra q. soxumi 154 20 55529 

  XIII     

 

aWaristanis assr q. baTomi 293 20 

131957 

(q. baTomSi 

48474) 

1 baTomis raioni q. baTomi 78 5 22378 

2 qedis raioni sof. qeda 38 3 11402 

3 qobuleTis raioni d. qobuleTi 47 4 19995 

4 xulos raioni sof. xulo 130 8 29708 

      

  XIV     

 samxreT oseTis a. o. q. cxinvali 554 28 87747 

1 axalgoris raioni sof. axalgori 169 6 22328 

2 cxinvalis raioni q. cxinvali 225 12 48977 

3 javis raioni sof. java 160 10 16442 

      

 sul  4919 686 2678319 

 

 

daraionebis principebi 

avtonomia. 1926 wlisaTvis saqarTveloSi iyo 3 avtonomia: afxazeTis assr, 

aWaris (aWaristanis) assr da samxreT oseTis a. o. maTTvis avtonomiebis statusis 

miniWebis ZiriTadi mizezi eTnikuri da religiuri umciresobebis uflebebis xel-
Seuxebloba iyo.  

afxazeTis avtonomiuri respublikisaTvis integrirebuli meurneoba iyo da-

maxasiaTebeli. miuxedavad imisa, rom soflis meurneoba aq warmoadgenda mZlavr 

dargs, perspeqtivaSi moiazreboda samTo mrewvelobis, satyeo da sakurorto saq-
mis ganviTareba. afxazeTSi warmoebuli mTeli soflis meurneobis produqciis 55 

% Tambaqoze modioda. garda amisa, avtonomiaSi ganviTarebuli iyo samTo mrewve-

lobis iseTi mZlavri dargi, rogoricaa qvanaxSiris warmoeba (tyvarCelis qvana-

xSiris sabado), amasTan, satyeo (tyes 60 % ukavia) da sakurorto (regioni mdida-

ria kurortebis mravalsaxeobiT) meurneoba.  

aWaristanis avtonomiaSic mniSvnelovnad iyo ganviTarebuli soflis meorne-

obis iseTi dargebi, rogoricaa mecitruseoba (mandarini, limoni), sxvadasxva sub-
tropikuli, Zvirfasi teqnikuri, saqsovi, samkurnalo-narkotikuli da eTerzeTo-
vani mcenareebis moyvana. mniSvnelovnad iyo miCneuli zRvispira sakurorto zo-

nebis aTviseba. aWara, rogorc afxazeTi, ar gamoirCeoda samTo mrewvelobis mxriv, 

Tumca mcire raodenobiT mainc xdeboda spilenZis madnis (qveda SeZibnis sabado), 

aseve cinkis (TuTia), tyviis, gogirdisa da sxvaTa mopoveba. 
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nax. 1. saqarTvelos administraciul-teritoriuli mowyoba, 1926 weli 

 

samxreT oseTis avtonomiuri respublikisaTvis Zalze mniSvnelovani iyo mTi-
sTvis damaxasiaTebeli iseTi dargebis ganviTareba, rogoricaa soflis meurneoba 
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(mesaqonleoba, mexileoba da mebaReoba). satyeo saqme da samTo mrewveloba ki per-
speqtiul dargebad ganixileboda.  

afxazeTis Siga dayofa iyo samazro, xolo aWarisa da samxreT oseTisa _ ra-

ionuli  

olqi. daraionebis meore safexuri iyo olqi, romelic ZiriTadad aerTian-
ebda ekonomikurad Zlier raionebs. 1926 wlis aRweris monacemebiT saqarTveloSi 

iyo: tfilisis (12 raioni), goris (4 raioni), kaxeTisa (5 raioni) da quTaisis (16 ra-
ioni) olqebi, romlebsac kargad ganviTarebuli erTiani Siga satransporto kav-
Siri hqonda. perspeqtivaSi ganixileboda sawarmoo punqtebis Seqmna-gafarToeba, 

soflis meurneobis (gansakuTrebiT Zvirfasi kulturebisa da mesaqonelobis dar-

gebis) sawarmoo Zalebis ganviTareba.  

tfilisis olqSi soflis meurneobis TiTqmis yvela saxeoba iyo warmodgeni-

li: barSi mexileoba, mebostneoba, xolo olqis rogorc Crdilo, ise samxreT-da-

savleT mTian nawilSi ZiriTadad ganviTarebuli iyo mesaqonleoba (awarmoebdnen 

agreTve Sveicarul yvelsac). yvelaze perspeqtiul dargad ganixileboda bambis 

kulturis moyvana. amitom olqis erT nawilSi (yaraia, borCalo, nawilobriv sam-

gori) bambis gasaSeneblad sakmaod xelsayreli pirobebis gamo igegmeboda sairi-

gacio qselis mowyoba. olqSi ganviTarebuli iyo samTo meurneoba. awarmoebdnen 

rkinas (Cataxa), glauberis marilsa da spilenZs (devdoraki, yazbegi) surmasa da 

surmis naelvs (yazbegis raioni, azamburi, muxrovani), liTografiis qvas (aRbu-

laxi da ananuri). garda amisa, didi yuradReba eqceoda gadamamuSavebel (Tambaqo, 

tyaveuloba, sapoxi, zeTi) da poligrafiul mrewvelobas.  

goris olqi. barSi ganviTarebuli iyo soflis meurneobis iseTi dargebi, ro-

goricaa mexileoba, memindvreoba, mesaqonleoba; mTian nawilSi _ satyeo saqme. 

dRis wesrigSi dadga borjomis raionis mTiani kurortebis (bakuriani, cemi, waRve-

ri, borjomi) ganviTarebis xelSewyoba. erT-erT umniSvnelovanes dargs warmoadge-
nda aseve borjomis wylis Camosxma da eqsporti. 

kaxeTis olqi. kaxeTis olqSi ganviTarebuli iyos soflis meurneoba, mevena-

xeoba-meRvineoba, meTambaqoeoba. samxreT nawilSi mohyavdaT pureuli kulturebi, 

Crdilo-dasavleTSi ki misdevdnen mesaqonleobas. mniSvnelovani adgili ekava sam-
To da satyeo mrewvelobas. am droisaTvis sakurorto adgilad ganixileboda ax-
tala. 

quTaisis olqi. aq warmodgenilia ori qvezona: rogorc mTis (Crdilo nawi-

li), aseve baris (centraluri da samxreTis garkveuli nawili). soflis meurneobi-

dan ganviTarebuli iyo: mevenaxeoba-meRvineoba (zestafoni, baRdaTi, raWa-leCxumi. 

magram am ukanasknelSi saSualo da maRalmTiani zonebis arsebobis gamo mevenaxe-
oba soflis meurneobis damxmare dargs warmoadgenda), mexiloeba, mebostneoba. 

mniSvnelovani adgili ekava satyeo saqmes, vinaidan olqis CrdiloeTi nawili sak-

maod mdidaria tyis resursebiT. mniSvnelovnad iyo ganviTarebuli samTo meurne-

oba: qvanaxSiris, rkinis, azbestis, grafitis, cecxlgamZle Tixisa da sxvaTa war-

moeba. didi yuradReba eTmoboda olqis sakurorto zonebisa da mineraluri wyle-

bis aTvisebis perspeqtivebis dasaxvas. am periodSi daigegma uwerisa da Sovis ku-

rortebis ganviTarebac.  

mazra administraciul-teritoriuli mowyobis mesame safexurs warmoadgenda. 

mazrebis Seqmna sxvadasxva istoriul faqtTan iyo dakavSirebuli da amitom Tari-

Rebic gansxvavebulia. Tu 1926 wlis aRweriT mazrebi damoukidebel erTeulebad 
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iTvleboda 1921 wlamde isini sxvadasxva guberniebis daqvemdebarebaSi Sediodnen. 

TiToeul mazras olqis msgavsad hqonda Siga raionuli dayofa. zogi maTgani moi-

cavda erT raions (zemo svaneTis mazra), zogi ki _ oTxs (zugdidisa da axalcixis 

mazrebi) (cxrili 2).  

 

cxrili 2 

mazrebis Camoyalibebisa da gauqmebis periodebi 

 

saqarTveloSi mazrebi SenarCunebuli iyo 1930-ian wlebamde. mazrebis sazRv-
rebi ZiriTadad emTxveoda istoriul-geografiul sazRvrebs. olqis msgavsad, misi 

gamoyofis erT-erT safuZvels warmoadgenda administraciuli erTeulebis erTgva-
rovnoba da ekomonikuri da satransporto kavSirebi. 

zogierT mazraSi mniSvnelovnad icvleboda mosaxleobis erovnuli Semadge-

nloba. magaliTad, axalqalaqisa da axalcixis mazrebidan mahmadiani qarTvelebi 

iZulebiT gadaasaxles osmaleTSi, aq ki qristiani somxebi, berZnebi da sxvebi Ca-

moasaxles. ruseT-TurqeTis omis periodSi (1828_1829 ww.) mniSvnelovnad iklo qar-

Tvelebis raodenobam mesxeT-javaxeTSi [4]. 

erTi saukunis Semdeg Catarebuli aRweris monacemebiT qarTvelTa raodenoba 

mxareSi gaizarda, Tumca umniSvnelod (cxrili 3 da cxrili 4). 

 

cxrili 3 

mosaxelobis eTnikuri Semadgenloba axalqalaqis mazraSi (1926 w.) 

qarTveli somexi Turqi rusi qurTi ukraineli danarCeni sul 

7565 57792 6735 2492 1135 2679 539 78937 

 

cxrili 4 

mosaxleobis eTnikuri Semadgenloba axalcixis mazraSi (1926 w.) 

qarTveli somexi musulmani rusi qurTi Teraqma danarCeni sul 

24287 15404 44371 1682 3156 5171 2527 16294 

 

foTis saqalaqo sabWo. gasuli saukunis 1930-ian wlebSi foTi iyo erTaderTi 

qalaqi saqalaqo sabWos statusiT. istoriuli, geografiuli Tu ekonomikuri mosa-
zrebebidan gamomdinare, foTi warmoadgenda kavkasiis derefans jer kidev XIX sa-
ukunis bolodan, Tumca misi roli mniSvnelovnad gaizarda mas Semdeg, rac nav-

sadguris aSenebis mizniT specialistebma yuradReba gaamaxviles mis xelsayrel 

mdebareobaze. navsadguris mosawyobad intensiuri samuSaoebi mimdinareobda 1836 

wlidan. 1858 wels damtkicda debuleba „sanavsadguro qalaqi foTis dasaxlebisa 

da mmarTvelobis Sesaxeb“. 1859 wlis 1 ianvridan foTi gamocxadda saporto qala-

mazra Seqmna, weli gauqmeba, weli 

axalqalaqis 1874 1930 

axalcixis 1840 1930 

zemo svaneTis 1921 1930 

zugdidis 1867 1930 

ozurgeTis 1840 1929-1930 

senakis 1867 1930 
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qad da daiwyo samuSaoebi navsadguris Siga auzis Sesaqmnelad, xolo 1899 wels _ 

rekonstruqciisa da gafarToebis samuSaoebi. q. foTi gansakuTrebuli aRmSeneblo-

biT gamoirCeoda 1894_1912 wlebSi, roca qalaqs saTaveSi Caudga niko nikolaZe. 1901 

wels misive iniciativiT Sedga qalaqis ganviTarebis gegma. 1901_1905 wlebSi mim-

dinareobda navsadguris ZiriTadi nagebobebis mSenebloba. 1905 wlidan qalaqma da-

iwyo polifunqciuri ganviTareba, rac misi damoukidebel saqalaqo sabWod Camoya-

libebis mTavar faqtorad iqca [5]. 

 

 

daskvna 

1930 wlis aRweris monacemebis kvlevis Sedegad Sedgenil iqna ArcGIS-is geosa-
informacio sistema, sadac gamoiyo administraciul-teritoriuli sazRvrebi, da-

tanil iqna avtonomiuri erTeulebi, raionebis centrebi (qalaqi, daba, sofeli), 

soflsabWoebi da soflebi. ganxilul iqna daraionebis principebi. gakeTda kvle-

vis Sedegebis analizi. 
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GEOGRAPHY 
 
 

CREATION OF GEO-INFORMATION SYSTEM OF ADMINISTRATIVE-
TERRITORIAL DIVISION OF GEORGIA, MAPPING AND ANALISYS BY  
1926 YEAR CENSUS DATE 
T. Chichinadze, Z. Gulashvili, T. Tskhakaia  
(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography) 

 
Resume: There is discussed Georgia's administrative-territorial division. There is reviewed the te-

rritorial-administrative division of Georgia according to 1926 year. The main source is "The Georgian SSR 
Administrative-territorial division ", wich was published by J/c CAC.  

After processing of data, we compiled the 1: 100 000 scale map and geo-database, using the program 
Arc GIS. The bases include information about the number and population of the towns, villages, village-
unions and their residents. The study of the ethnic composition of the population helped us to analyze the 
reasons of creation autonomies, regions, districts and other units. 

On the map we took all the village-unions and villages, though the villages are localized by point and 
not by area, because we could not find out the exact area of all the villages. 

There was described the following levels of territorial governance: autonomous republic, district, 
mazra, region, village-union and village. This kind of division of the territory has somewhat formed a clear 
image of population, farming, and natural resources, and what kind of strict control was established.  

 
Key words: administrative-territorial division; analysis, map. 

 
 
 
 

ГЕОГРАФИЯ 
 

 

СОЗДАНИЕ ГЕОИНФОРМАЦИОННОЙ СИСТЕМЫ АДМИНИСТРАТИВНО-
ТЕРРИТОРИАЛЬНОГО ДЕЛЕНИЯ ГРУЗИИ, КАРТОГРАФИРОВАНИЕ И АНА-
ЛИЗ ПО ИТОГАМ ДАННЫХ ПЕРЕПИСИ 1926 ГОДА 

Чичинадзе Т. Г., Гулашвили З. М., Цхакая Т. Л. 
(Институт географии им. Вахушти Багратиони Тбилисского государственного университета им.  
Ив. Джавахишвили) 

 
Резюме. Дается обзор территориально-административного деления Грузии по 1926 году. Осно-

вным источником является «Административно-территориальное деление Грузинской ССР», опубли-
кованное СП ЦАК. 

После обработки данных скомпилировали карту масштаба 1:100 000 и базу геоданных, исполь-
зуя программу ArcGIS. Базы содержат информацию о количестве населения городов, деревень, сель-
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ских объединений и их жителей. Изучение этнического состава населения помогло проанализировать 
причины создания автономий, регионов, округов и других единиц. 

На карте были отмечены все сельсоветы и деревни, но хотя они были локализованы по точкам, 
а не по областям, все еще не смогли определить точную площадь всех деревень. 

В статье описаны следующие уровни территориального управления: автономная республика, 
район, уезд, область, сельсоветы и село. Такое разделение территории несколько сформировало чет-
кое представление о населении, сельском хозяйстве и природных ресурсах, а также о том, какой стро-
гий контроль был установлен. 

 
Ключевые слова: административно-территориальное деление; анализ; карта. 
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paleogeografia 

 

 

 

saqarTvelos samxreT mTianeTis tbiuri nafenebi  

revaz xazaraZe, koba xaraZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis saxelobis geografiis instituti) 

 

 

reziume: samxreT saqarTvelos teritoriaze mdebare tbiuri nafenebi dakavSi-

rebulia warsulSi am regionSi arsebul tbebTan, romlebic warmoiqmna gamyinvarebis, 

vulkanizmis, teqtonikuri moZraobebis, kldezvavebis, mdinareTa Segubebis, Rvarcofe-

bisa da sxva mravali movlenis ganviTarebis Sedegad. aqedan gamomdinare, tbiuri na-

fenebi farTodaa gavrcelebiT eruSeTis mTianeTSi, javaxeTis zeganze, walkis qva-

bulSi, gomareTis platosa da dmanisis vulkanur platoze. 

samxreT saqarTvelos tbiuri nafenebis Seswavlis dros naTlad gamoCnda, rom 

aq tbiuri nafenebis Seqmna ZiriTadad dakavSirebulia lavuri nakadebis mier xeobe-

bis gadaketvasTan, rac TavisTavad iwvevs mdinareebis Segubebas, xolo tbiur nale-

qebSi ganamarxebuli mcenareuloba tyiani stepisaTvis damaxasiaTebel landSaftze 

miuTiTebs. 

 

sakvanZo sityvebi: gamyinvareba; vulkanizmi; tbiuri nafenebi; Rvarcofebi. 

 

 

Sesavali  

saqarTvelos Tanamedrove teritoria tbebiT mdidari ar aris da sul raRac 

0,2 % farTobi uWiravs. magram, rogorc cnobilia, meoTxeul periodSi iyo epoqebi, 

rodesac uamravi tba arsebobda, romlebic saqarTvelos teritoriis did farTobs 

ikavebda. maTi Seqmnis pirobebi dakavSirebuli iyo vulkanizmTan, gamyinvarebasTan, 

mdinareTa SegubebebTan, teqtonikur moZraobebTan da sxva faqtorebTan. am mxriv 

gansakuTrebul yuradrebas imsaxurebs saqarTvelos samxreTi mTianeTis tbiuri na-

fenebi, romlebic farTodaa gavrcelebuli saqarTvelos farglebSi Semaval TiT-
qmis yvela ZiriTad regionSi (eruSeTis mTianeTi, javaxeTis zegani, walkis qvabu-
li, gomareTis plato da dmanisis vulkanuri plato). 

 

 

ZiriTadi nawili 

eruSeTis mTianeTi ganlagebulia md. mtkvris zemo dinebis dasavleTiT, axal-

cixis qvabulis samxreTiT. aq meoTxeuli periodis tbiuri nafenebi gavrcelebu-

lia md. mtkvris marcxena Senakadebis auzebSi, romelTa gaCena dakavSirebulia do-
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lerituli nakadebiT mdinareuli xeobebis gadaketvasTan, romelic moxda vulka-

nuri amofrqvevebis zeda da qveda pliocenis dros. tbiuri nafenebis umetesi nawi-

li gadafarulia aluviuri da proluviuri masaliT. 

axalqalaqis tbiuri nafenebis gamosavlebi Seswavlilia n. sxirtlaZis [1],  

l. maruaSvilis [2] da a. vekuas [3] mier. gansakuTrebiT saintereso masala iqna mo-

povebuli axalqalaqis samxreT-aRmosavleT nawilSi, romelic cnobilia amiranis 

goris saxelwodebiT. am monakveTze tbiuri nafenebis simZlavre 4-5 m-s Seadgens. 

masalis mikroskopuli Seswavla miuTiTebs garemos aridul pirobebze; rac Seexe-
ba ganamarxebul ZuZumwovarTa saxeobebs, a. vekuas [4] monacemebiT, axalqalaqis mi-
damoebSi isini miuTiTeben Tbili da mSrali klimatis arsebobaze. axalqalaqis 

msgavsi tbiuri nafeni warmodgenilia sof. diliskas midamoebSi, romelic Sedge-

nilia mergelebis, qviSebis, qviSaqvebisa da mikrokonglomeratebis morigeobiT. me-
rgelebis mikroskopuli Seswavlis Sedegad mcenareuli speqtridan warmodgenilia 

34 % fiWvi, 31 % naZvi, 6 % soWi, 11 % aryi, 2,5 % muxa, 3 % cacxvi, rac wiwvian 

mcenareTa siWarbeze miuTiTebs. 

tbiuri nafenebi mravladaa warmodgenili javaxeTis zeganze amJamad arsebu-

li tbebis irgvliv da tbebisagan Tavisufal RrmulebSi. axalqalaqis dasavleTiT 

tbiuri nafenebiT aris Sedgenili daWaobebuli teritoria erT dros arsebuli 

tbis irgvliv. analogiuri suraTia warmodgenili karwaxis, xanCalis, madaTafas, 

abulis qvabulis midamoebSi. iq arsebuli tbiuri nafenebis asaki Tanamedrove da 

holocenuri periodiT ganisazRvreba. rac Seexeba faravnis tbiur nafens, misi sim-

Zlavre 90 m-s aRwevs. es imaze miuTiTebs, rom warsulSi tba ar iyo iseTi wyal-

mcire, rogoric dReisaTvis aris [4].  

javaxeTis zegnis mosworebuli zedapirebi Seqmnilia tbiuri nafenebiT. sof. 

baraleTisa da axalqalaqis TiTqmis mTeli vake, romlis absoluturi simaRle 

1680_1690 m-mdea, tbiuri nafenebi gadafarulia aluviur-proluviuri nafenebiT. im 

adgilebSi burRviTi samuSaoebis Catarebis dros gamoCnda 28 m simZlavris tbiur-

mdinareuli wyeba. 

walkis qvabulSi, romelsac md. qcias zemo dinebis nawili uWiravs, tbiuri 

nafenebi farTodaa gavrcelebuli rogorc naleqebis gaSiSvlebebSi, ise WaburRi-

lebis masalaSi, romelic amoRebulia md. qciidan. 

meoTxeuli periodis tbiuri nafenebis gaSiSvlebebi warmodgenilia walkis 

aRmosavleTiT imeras xeobaSi, walka-manglisi-Tbilisis saavtomobilo gzis gayo-
lebiT. gansakuTrebiT sainteresoa dolerituli wvrilSreebrivi qviSaqvebi da 

alevrolitebi, romlebSic aRmoCenilia spilos Zvlebis narCenebi da cxenis Zvle-

bi [5]. aRniSnuli paleontologiuri masala saSualebas iZleva imeras doleritu-

li masala daTariRebul iqnes aqCagiluridan mindelamde.  

gomareTisa da zurtaketis vulkanuri platos tbiuri nafenebi farTodaa ga-

vrcelebuli soflebis: axas, zemo da qvemo yarabulaxis, kaklianisa da futkrebis 

kldis gamoqvabulebis teritoriaze. sof. axas teritoriaze tbiur nafenebSi na-

povnia ganamarxebuli Zvlebi, romlebic a. vekuas [6] gansazRvriT pleistocenuri 

periodiT TariRdeba. 

tbiuri nafenebis mZlavri (200_250 m) fena eroziis Sedegad gaSiSvlebulia 

sof. kaklianis samxreTiT, romelic uzarmazar qarafs qmnis. masSi gamokveTilia 

ramdenime xelovnuri gamoqvabuli. swored es gamoqvabulebia gamoyenebuli gareu-
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li futkrebis mier sacxovreblad. albaT, aqedan miiRo gamoqvabulebma saxelwo-
deba `futkrebis klde~. 

sof. qvemo orozmanis tbiuri nafenebis Seswavlisas yuradReba miiqcia iq aR-

moCenilma paleontologiurma masalam. saliuglis tbis zemoT gamovlenil iqna 

ganamarxebuli mcenareuli narCenebi. zemoaRniSnuli Wrilis gaSiSvleba mdebare-

obs dmanisis raionuli centridan 0,5 km-is daSorebiT, sof. qvemo orozmanidan sa-

avtomobilo gzis dasavleTiT; tbiuri naleqebi Sedgenilia muqi qviSnariT, ro-
melSic mravlad aris mcenareuli naSTebi. fiWvi (55 %), rcxila (6 %), muryani (13 

%), tirifi (10 %), wifeli (2 %) [7]. lavebs Soris arsebul tbiur nafenebSi aRmoCe-

nilia faunis sxvadasxva saxeoba, romlebic Seswavlil iqna a. vekuas mier da Ta-

riRdeba Sua an zeda pleistoceniT, rac tyiani stepisaTvis damaxasiaTebel land-

Saftze miuTiTebs. 

samxreT saqarTvelos tbiuri nafenebis ganxilvis dros SeuZlebelia ar Seve-

xoT tbiuri nafenebis wyebas, romelic dakavSirebulia md. maSaveras xeobis lavis 

nakadTan da vrceldeba qvemo qarTlis lavur platomde. garkveviT Cans, rom md. 

maSaveras nakadma gamoiwvia md. maSaveras zogierTi Senakadis (getisxevi, damblu-

ti, Savwyala, bolnisiswyali da sxv.) Segubeba da lavis dagroveba. md. getisxevSi 

zemoaRniSnuli naleqebi mdebareobs 12 km-is daSorebiT sof. darbazamde. daaxlo-

ebiT aseTive manZili aSorebs tbiur-mdinareul nafenebs bolnisiswylis xeobaSi. 

tbiuri nafenebis mZlavri wyebaa sof. naxidurTan [1]. aq dagrovebuli tbiuri 

nafenebi Sedgenilia doleritisa da bazaltebis lodnariT (43,5 %), albitofiri-

Ta da misi tufiT (33,5 %), kvarciani porfiritiTa da misi tufiT (14 %), tufogenu-

ri argilitebiT (3 %). 

samxreT saqarTvelos mTaTa sistemaSi tbiuri nafenebi umniSvnelodaa gavrce-

lebuli. isini warmodgenilia kldeisiswylis xeobasa (TeTriwyaros municipalite-
ti) da somxiTis qedis xeobebSi (marneulisa da bolnisis municipalitetebi). sof. 

kldeisis tbiuri nafenebi monawileobs kontinenturi wyebis agebulebaSi, rome-
lic safuZvlad udevs `sveli mTebidan~ yvelaze grZel bazaltebis nakads, rome-
lic vrceldeba md. qcias SesarTavamde. zemoaRniSnuli tbiuri nafenebis simZla-
vre 4 m-ia, romelic Sedgenilia qviSebis, mergelebis da diatomituri Tixebis mo-
rigeobiT; aRniSnul tbiur nafenebSi ganamarxebulia mcenareTa arasruli speqtri, 

romelic palinologiuri meTodiT Seswavlilia f. mWedliSvilis mier [7]. xemcena-
reebidan gamovlenilia: naZvi, fiWvi, wifeli da soWi. SezRuduli raodenobiTaa 

warmodgenili agreTve balaxovnebi. saerTod, tbiuri nafenebis aseTi mcire raode-
nobiT gavrcelebis mizezi gaurkvevelia, rac imaze mianiSnebs, rom nafenebis ume-
tesi nawili eroziis Sedegad aris ganadgurebuli. 

somxiTis qedis Crdilo ferdobis tbiuri nafenebi, mdinareebis _ Sulaverisa 

da foladauris xeobebSi ZiriTadad dakavSirebulia mdinareTa xanmokle Segubebe-
bTan, ferdobebis CamongrevebTan da mewyrul movlenebTan, romelTa narCenebi fra-
gmentebis saxiTaa warmodgenili. md. Sulaveris auzSi isini SemorCenilia sof. 

ofreTTan 10_12 m simZlavris qviSis fenebis morigeobiT. analogiuri warmonaqmnebi 

SeiniSneba md. bolnisiswylis xeobaSi sof. foladaurTan [8]. 
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daskvna 

saqarTvelos samxreT mTianeTis tbiuri nafenebis palinologiuri Seswavlis 

Sedegad irkveva, rom mTiani regionebis ZiriTadi nawili yovelTvis iyo moklebu-
li xemcenareulobas da adre holocenSi aciveba gamowveuli iyo zafxulis peri-
odSi dabali temperaturebiT. rac Seexeba tbiuri nafenebis genezisis sakiTxs, is 

dakavSirebuli iyo teqtonikasTan, vulkanur amofrqvevebTan da, nawilobriv, myin-
varebTan. 
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THE LACUSTRINE SEDIMENTS IN SOUTH HIGHLANDS OF GEORGIA 
R. Khazaradze, K. Kharadze  
(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography) 

 
Resume: The lacustrine sediments on the territory of South Georgia are linked to the lakes, which 

were formed as a result of glaciation, volcanism, tectonic movements, avalanches, river damming, mudflows 
and other phenomena in the region. Consequently, lacustrine sediments are widely spread over Erusheti 
highland, Javakheti Plateau, foundation pit of Tsalka, Gomareti plateau and the volcanic plateau of Dmanisi. 

The studies of the lacustrine sediments of South Georgia made it clear, that the genesis of the 
lacustrine sediments in this region is mainly linked to the blocking of the ravines and rivers by lava flows. 
The fossil vegetation in the lacustrine sediments indicates to the landscape characteristic of a forest steppe.  

 
Key words: avalanches; glaciation; lacustrine sediments; volcanism. 

 
 
 
 

ПАЛЕОГЕОГРАФИЯ 
 

 

ОЗЕРНЫЕ ОТЛОЖЕНИЯ ЮЖНОГО НАГОРЬЯ ГРУЗИИ 

Хазарадзе Р. Д., Харадзе К. П. 
(Институт географии им. Вахушти Багратиони Тбилисского государственного унивурситета им.  
Ив. Джавахишвили) 

 
Резюме. Распространенные на территории Южной Грузии озерные отложения связаны с суще-

ствующими в прошлом в этом регионе озерами, которые образовались в результате оледенения, 
вулканизма, тектонических движений, обвалов, перекрития рек, селевых потоков и других приро-
дных явлений. Поэтому озерные отложения весьма широко распространены на Эрушетском нагорье, 
Джавахетском плоскогорье, в Цалкской котловине, на Гомаретском плато, Дманисском вулканичес-
ком плато. 

При изучении озерных отложений Южной Грузии выясняется, что их происхождение в этом 
регионе связано в основном с перекрытием речных долин лавовыми потоками, что вызывает образо-
вание озер, а ископаемые остатки растений указывают на распространение ландшафтов лесных 
степей. 

 
Ключевые слова: вулканизм; озерныe отложения; оледенение; селевые потоки. 
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ekologia 

 

 

 

aridulobis procesebi saqarTveloSi  

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: mocemulia teritoriis aridulobis Sefasebis kriteriumebi. aRwerilia 

saqarTveloSi arsebuli ariduli landSaftebi, sadac xSiria gvalvebi. ganxilulia 

saqarTveloSi aRricxuli gvalvebis Seswavlis sakiTxi da maTi maxasiaTeblebi. moma-

valSi mosalodneli mSrali periodebis gaxangrZliveba gamoiwvevs ariduli zonebis 

gazrdas da amasTan dakavSirebul safrTxeebs. gvalvianobis gaaqtiureba da wylis 

resursebis Semcireba aridul regionebSi ganapirobebs gaudabnoebis procesebis gan-

viTarebas, rac negatiurad aisaxeba ara marto soflis meurneobasa da garemoze, ara-

med adamianTa janmrTelobaze, ekonomikasa da socialur sferoze. miTiTebulia, rom 

gaudabnoebis Seneleba-SeCerebisaTvis aucilebelia SemuSavdes da Catardes saTanado 

saadaptacio da prevenciuli RonisZiebebi. 

 

sakvanZo sityvebi: albaToba; gaudabnoeba; gvalvianoba; wylis resursebis Sem-

cireba. 

 

 

Sesavali  

termini `ariduli~, saTanado leqsikonis ganmartebiT, aris mSrali (udabno-

ebisa da naxevarudabnoebis) hava, sadac atmosferuli datenianeba ar aris sakmari-

si mcenareTa vegetaciisaTvis, axasiaTebs haeris temperaturis didi dReRamuri da 

wliuri amplituda, atmosferuli naleqebis umniSvnelo raodenoba an sruli una-

leqoba, xolo aorTqleba metia mosuli naleqebis raodenobaze [1]. 

klimatis Tanamedrove globaluri daTbobis Sedegad atmosferuli naleqebis 

Semcirebam da temperaturis momatebam dedamiwis bevr regionSi haeris gamoSroba 

da gvalvebis gaxSireba gamoiwvia. gvalvianobam gansakuTrebiT imata evraziis kon-

tinentis samxreT nawilSi, afrikaSi, kanadasa da braziliis mTel rig regionebSi. 

gvalvianoba globalur problemad XX saukunis 70-iani wlebidan iqna aRiare-

buli da 1977 wels gaerom SeimuSava garemos dacvis samoqmedo gegma. gvalvianobis 

gazrdam gamoiwvia udabnoebis arealis gafarToeba da amis gamo 1994 wels miRe-

bul iqna gaudabnoebasTan brZolis konvencia. sxvadasxva maTematikuri modelebiT 

Sedgenili klimatis cvlilebis prognozebiT XXI saukunis bolosaTvis mosalod-

nelia mSrali periodebis kidev ufro gaxangrZliveba, e. i. gaizrdeba ariduloba. 
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aridulobasTan dakavSirebuli ZiriTadi safrTxeebia: miwis degradacia, sa-

soflo-sameurneo kulturebis mosavlianobis kleba, mecxoveleobis daknineba, tyis 

xanZrebis riskis gazrda, wylis resursebis, sasoflo-sameurneo warmoebisa da hi-
droenergetikis potencialis Semcireba, rasac Tan sdevs mosaxleobis mdgomareo-
bis gauareseba (SimSiloba da wylis naklebobiT gamowveul daavadebaTa gavrce-
leba), wylis deficiti komunalur da samrewvelo seqtorebSi da mosaxleobis 

iZulebiTi migracia gvalviT moculi regionebidan [2]. 

saqarTvelos aridul raionebSi wylis resursebis naklebobis gamo gaudabno-

ebis albaToba izrdeba da did saSiSroebas uqmnis mosaxleobas, garemosa da qve-

yanaSi ekonomikis ganviTarebas. amitom aucilebelia am procesebis Seswavla mTe-

li saqarTvelos masStabiT. 

 

 

ZiriTadi nawili 

garkveul teritoriaze aridulobis Sesafaseblad gamoiyeneba indeqsi [1], ro-

mlis gasaangariSeblad saWiroa Semdegi kriteriumebi:  

1. tortveitis mixedviT gamoTvlili unda iqnes sidide: 

 100 D E ,  (1) 

sadac D tenis ukmarisobaa (naleqebisa da aorTqlebadobis sxvaobaTa jami im Tve-

ebisaTvis, rodesac naleqebis norma naklebia aorTqlebadobis normaze), E _ ao-
rTqlebadobis Tviuri jami aRniSnuli TveebisaTvis; 

2. de martonis mixedviT gaangariSebuli unda iqnes Sefardeba: 

 ( )10R t ,  (2) 

sadac R naleqebis wliuri raodenobaa santimetrebSi, t _ saSualo wliuri tempe-

ratura (C), es formula SeiZleba gamoyenebul iqnes TveebisTvisac; 

3. stentis mixedviT gaangariSebuli unda iqnes Sefardeba: 

 E R ,  (3) 

sadac E aris aorTqlebadoba, R _ naleqebis jami. 

cnobilia, rom saqarTvelos Tanamedrove landSaftebis horizontaluri da 

vertikaluri zonaluroba Camoyalibda holocenSi mimdinare fizikur-geografi-

uli movlenebis cvlilebis fonze. pleistocen-holocenSi ki mkveTrad gamoxatu-

li klimaturi cvlilebebi daTbobiT aRiniSneboda. am dros mimdinareobda land-

Saftebis transformacia da adamiani axal safexurze avida. adamianis gavlena ga-

remoze uwyveti procesia, romelic gansazRvravs garemos rogorc anTropogenur, 

ise bunebriv ganviTarebas. 

arqeologiuri masalebidan miRebuli informaciis analiziT gairkva, rom 8_10 

aTasi wlis winaT saqarTveloSi aRmocenda da ganviTareba daiwyo mecxoveleobisa 

da miwaTmoqmedebis epoqam, rodesac adamiani aqtiurad CaerTo bunebrivi procese-

bis msvlelobaSi tyeebis gaCexviTa da miwebis damuSavebiT, xolo Sua holocenSi 

(4-5 aTasi wlis winaT) sameurneo warmoeba ukve warmoadgenda adamianis SromiTi 

saqmianobis wamyvan formas. swored maSin daedo safuZveli socialur-organize-

bul adamianTa sazogadoebis Camoyalibebis xangrZliv process. 
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Tanamedrove bunebrivi kompleqsebi yalibdeba rogorc bunebrivi procesebis, 

ise anTropogenuri zemoqmedebis Sedegad. bolo periodSi teqnikisa da meurneobis 

swrafma ganviTarebam ganapiroba dedamiwis zedapirze landSaftebis Zlieri anT-

ropogenuri datvirTva. 

saqarTvelos mcire teritoriaze Camoyalibda 100-mde saxeobis landSafti [3]. 

maT Soris ariduli landSaftebi gavrcelda mTel saqarTveloSi. aRmosavleT sa-

qarTvelos kontinentur mSral-subtropikul klimatur zonaSi (Sida da qvemo qar-

Tli, ivris zegani, eldaris velis naxevarudabno da javaxeTis mTianeTis stepuri 

mSrali regioni) gvxvdeba klasikuri ariduli landSaftebi. cxeli zafxuli da 

weliwadSi naleqebis ori minimumi aRiniSneba tirifonis, muxran-saguramos vake-

ebze da axalcixis qvabulSi md. mtkvris vake-terasul Zirze, sadac wliuri date-

nianebis xarisxia 0,6. 

mSrali subtropikuli vake-stepuri landSaftebi Camoyalibda qvemo qarTlis 

vakeze, sadac maqsimaluri temperaturaa 30_45 C, datenianebis xarisxi naklebia 

0,6-ze, naleqebis Tviuri jami Seadgens 46_47 mm-s. zogan, wabla niadagebis damla-

Sebul ubnebze, gavrcelebulia jagekliani da naxevarudabnoebisaTvis damaxasi-

aTebeli mcenareuloba. 

stepuri da ariduli tye-buCqnarebis landSaftebi Camoyalibda ivris zeganze, 

sadac mSrali subtropikuli Tbili havaa, xasiaTdeba cxeli zafxuliT da mini-

maluri naleqebis raodenobiT gazafxul-zafxulSi, roca maqsimaluri temperatu-

raa 35-45 C, xolo wliuri datenianebis xarisxi _ 0,6-ze naklebi. aseT klimatur 

pirobebSi Savmiwa wabla da damlaSebul niadagebze gavrcelebulia stepisa da na-

xevarudabnoebis mcenareuloba, zogan ariduli naTeli tye-buCqnariT. 

saqarTveloSi tipobrivad naxevarudabnos vake-dablobis landSafti mxolod 

eldaris vakezea, romlisTvisac damaxasiaTebelia vake-dablobis reliefi, sadac 

haeris maqsimaluri temperatura 40_50 C-s aRwevs, naleqebi mxolod 200 mm-ia we-

liwadSi da Sedegad datenianebis xarisxi 0,3-mdea Semcirebuli. am landSaftis 

areali aq zamTris saZovrebad gamoiyeneba. 

mTis stepis landSaftebi saqarTvelos samxreT mTianeTSi warmodgenilia ma-

Rali vulkanuri platoebiTa da vakeebiT, zomierad notio subtropikulidan 

mSral subtropikulze gardamavali haviT. aseT landSaftebs gazafxul-zafxulis 

periodSi unaleqoba axasiaTebs; temperaturis maqsimumia 30_40 C, xolo wliuri 

datenianebis xarisxi _ 0,6_1,0. vulkanuri lavebis gamofitvis qerqze mTis Savmiwe-

bia gavrcelebuli da maT mdeloebze arsebuli mTis stepebi saxnav-saTesad aris 

gamoyenebuli. 

aRsaniSnavia, rom miuxedavad notio subtropikuli havisa, ariduli landSa-

ftebi dasavleT saqarTveloSic gvxvdeba. aseTi adgilebia aWaraSi, guriaSi, same-

grelosa da imereTis gorak-borcvian, agreTve raWa-svaneTis regionebSi. es regi-

onebi gamoirCeva mkveTrad cxeli, mSrali gazafxul-zafxuliT, uTbilesi Tvis sa-

Sualo temperatura 22_24 C-s, maqsimaluri ki 30_40 C-s aRwevs. naleqebis Tviuri 

jamia 170 mm, haeris fardobiTi tenianoba _ 45_50 %, datenianebis saSualo wliuri 

koeficienti dasavleT saqarTveloSi 1,5-s aRemateba da yvelaze mSral maisis Tve-

Si 0,6-ze naklebia. savegetacio periodSi aq sakmaod xSiria gvalva, rodesac kli-

maturi maCveneblebi sasoflo-sameurneo kulturebis moTxovnilebas tenze ver ak-
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mayofilebs. magaliTad, gvalvian wlebSi guriis dablob nawilSi subtropikuli 

mcenareebi vegetacias wyvets [4]. 

terminologiuri leqsikonis [1] ganmartebiT `gvalva~ niSnavs haeris maRali 

temperaturis dros naleqebis xangrZliv ukmarisobas, ris gamoc niadagi Sreba da 

mosavali an mcirdeba, an mTlianad iRupeba. e. i. gvalva es aris atmosferuli na-

leqebis mniSvnelovani deficiti xangrZlvi drois ganmavlobaSi haeris temperatu-

ris momatebis fonze, rodesac aorTqleba sWarbobs naleqebs, ris Sedegadac nia-

dagSi ileva tenis maragi, dabla iwevs gruntis wylebis done da mcirdeba mdina-

reTa wylianoba da sarwyavi wylis resursebi, rac uaryofiTad moqmedebs saso-

flo-sameurneo kulturebis ganviTarebaze da iwvevs mosavlis Semcirebas an, saer-

Tod, maT ganadgurebas. 

gvalvas, rogorc amindis saSiS movlenas, didi zianis miyeneba SeuZlia ara 

marto sasoflo-sameurneo kulturebisa da nargavebisaTvis, aramed is vnebs TviT 

adamianebisa da sxva cocxali organizmebis janmrTelobas, radgan iwvevs sisxlis 

arteriuli mimoqcevis moSlas. 

aRsaniSnavia, rom garda meteorologiuri elementebisa (temperatura, nale-

qebi, sinotive), gvalvianoba dakavSirebulia agreTve mzis aqtiurobasTan, radgan 

mzis xanmokle fluqtuaciebi gansazRvravs amindis cvalebadobas. 1843 wlis Sem-

deg, rodesac aRmoCenil iqna mzis aqtiurobis 11-wliani cikli, mecnierebma 200-

wliani dakvirvebaTa analiziT daadgines klimaturi elementebis (naleqebi, tem-

peratura) korelaciuri kavSirebi mzis aqtiurobis grZel da mokleperiodian cik-

lebTan. dadgenilia, rom gvalvebi daikvirveba mzis laqebis minimumis wlebSi. ma-

Ti maqsimumis dros, rodesac volfis ricxvebi aRemateba 30-s, dedamiwaze gvalvebi 

ar aRiniSneba [5]. 

gvalvis formirebis ZiriTadi faqtorebia cirkulaciuri procesebi, romle-

bic gansazRvravs gvalvis intensiurobas, xangrZlivobas da sixSires. gvalvis in-

tensiurobasa da xangrZlivobas aseve ganapirobebs radiaciuli da Termuli faq-

torebi, romelTa xasiaTi arsebiTad aris damokidebuli reliefis morfometriul 

maxasiaTeblebze. 

amrigad, gvalva warmoadgens rTul mravalfaqtorian meteorologiur movle-

nas, romlis klimaturi struqtura yalibdeba mzis laqebis minimumis wlebSi, ro-

desac teritoria xasiaTdeba maRali temperaturuli maCveneblebiT, haeris dabali 

tenianobiTa da naleqebis deficitiT. unaleqod iTvleba is periodi, rodesac na-

leqebi an ar aris, an misi dReRamuri raodenoba 1 mm-s ar aRemateba. simSralisa 

da tenianobis xarisxi ganisazRvreba naleqebis SefardebiT aorTqlebadobasTan. 

Tu es Sefardeba 1-ze metia, maSin garemo aris teniani, Tu 1-ze naklebi, maSin igi 

Raribia teniT. 

gvalvis problemas saqarTveloSi didi xnis istoria aqvs. gvalvianobis wina-

aRmdeg brZolis mizniT gahyavdaT sarwyavi arxebi. aRmosavleT saqarTveloSi Se-

morCenilia X_XII saukuneebSi arsebuli sarwyavi sistemebis calkeuli elementebi. 

magaliTad, Tamar mefis dros gayvanilia samgoris 20 da alaznis 119 km sigrZis 

arxebi, romlebiTac irwyveboda 50 aTasze meti ha _ tirifonis veli, ruis-urbni-

sis, muxranis, samgorisa da kaxeTis teritoriebi [6]. es imaze miuTiTebs, rom aRmo-

savleT saqarTveloSi klimati 8_10 saukunis winaTac iseTive simSraliTa da ma-

Rali Termuli veliT xasiaTdeboda, rogorc dRes. es periodi emTxveva im cnobil 

`mcire klimatur optimums~, romelic iyo Crdilo naxevarsferoSi II aTaswleulis 
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dasawyisSi. am periods ukavSirdeba polaruli raionebis yinulisagan gaTavisu-

fleba, vikingebis mier (mwvane) grenlandiis aRmoCena da afrikis CrdiloeTiT saha-

ris udabnos Camoyalibeba. 

aRsaniSnavia is faqtic, rom gvalva ar aris moxseniebuli 290 wlis winaT va-

xuSti bagrationis istoriul-geografiul nawarmoebSi `aRwera samefosa saqarTve-

losi~. savaraudoa, rom maSin saqarTvelos teritoriaze ar aRiniSneboda nale-

qebis deficiti da gvalvianoba. im dros alaznis veli dafaruli iyo tyiT, rome-

lic dadebiT rols asrulebda gvalvianobis procesebis Sesustebasa da Ser-

bilebaSi. misgan gansxvavebiT, md. ioris qvemo welis Sesaxeb vaxuSti batoniSvili 

aRniSnavs, rom `ivris zeganze zafxuli icis cxeli, xaSmiani, gausaZlisi~, sadac 

sityva xaSmi niSnavs arajansaRs (mavnebels). 

saqarTveloSi mimdinare uCveulo bunebrivi movlenebis (wyaldidobebi, mzis 

dabneleba, setyva, gvalva da sxv.) katalogebi, gansxvavebiT ruseTisa da evropis 

sxva qveynebisagan, ar arsebobs. savaraudoa, rom maTi aRricxva ar xdeboda an Cve-

namde ver moaRwia. saqarTveloSi aRricxuli gvalvebis Sesaxeb cnobebi gamoqveyne-

bulia mxolod erT monografiaSi [7], sadac gamokvleulia gvalvebis gavrceleba 

da ganmeorebadoba. saqarTveloSi gvalvebis Sesaxeb gamoqveynebulia agreTve mra-

vali statia. wina Taobis mecnierTa mier pirvel rigSi gamokvleulia gvalvis ge-

nezisi da misi ganviTarebis procesi saqarTvelos teritoriaze [8_11]. 

dadgenilia, rom rodesac amierkavkasiaSi gabatonebulia anticiklonuri sis-

tema, saqarTveloSi myardeba unaleqo periodi maRali temperaturiTa da dabali 

tenianobiT. am dros gvalva gardauvalia. gacilebiT sastiki da saSiSi meteoro-

logiuri movlenaa aRmosavleTidan mSrali haeris masebis SemoWra, rodesac saqar-

TveloSi dgeba unaleqo amindebi maRali temperaturiTa da dabali tenianobiT. 

gvalvebi erTmaneTisagan gansxvavdeba simZafris, sixSiris, xangrZlivobisa da 

sezonurobis mixedviT. arCeven Semodgomis, gazafxulisa da zafxulis periodis 

gvalvebs, romelTagan zafxulis gvalva ufro saSiSia, radgan am periodSi aqtiu-

rdeba mcenareTa zrda-ganviTarebis procesi da maTi moTxovnileba wylis mimarT. 

saqarTveloSi gvalvian dReTa raodenoba da maTi sixSire izrdeba dasavleTidan 

aRmosavleTisaken, e. i. kontinenturi havis mimarTulebiT. amitom gvalvebis didi 

xangrZlivoba da maRali sixSire aRmosavleT saqarTvelos ufro axasiaTebs, vid-

re dasavleT saqarTvelos. 

savegetacio periodis daraionebisas kriteriumad miRebulia atmosferuli na-

leqebis raodenoba 150 mm-is toli an naklebi. amis mixedviT saqarTvelos teri-

toria iyofa sam zonad:  

I. teniT gajerebuli zona _ moicavs dasavleT saqarTvelos, aRmosavleT sa-

qarTvelos mTianeTsa da md. alaznis auzis zemo da Sua wels; 

II. sakmarisad teniani zona _ vrceldeba Sida qarTlis velze, qvemo qarTlis 

dasavleTiT md. algeTisa da maSaveras mimdebare teritoriebze da md. yvi-

rilas qvemo welze; 

III. mcireteniani zona _ moicavs gardabnis, eldaris, Siraqis stepur velebs 

da axalcixis qvabuls. 

11_20-dRiani unaleqo periodebi 10 weliwadSi 3-4-jer SeiZleba ganmeordes 

aWaris sanapiroze, xolo Sida da qvemo qarTlis velebze yovel wels 5-6-jer 

aris mosalodneli, kaxeTSi ki weliwadSi 4-jer, aseve xSiria aRmosavleT saqar-

Tvelos mTianeTSi. 
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21_30-dRiani unaleqo periodebi gardabnis stepur velze weliwadSi 3-jer 

aris mosalodneli, xolo Savi zRvis mimdebare raionebSi _ 10 weliwadSi erTxel. 

kavkasionis mTianeTSi gvalva ar aris saSiSi, radgan aq niadagSi teni sakmao rao-

denobiTaa. 

aRmosavleT saqarTvelos mSral raionebSi unaleqo periodebi 80_100 dRe da 

ufro didxans grZeldeba. unaleqo dReTa maqsimaluri raodenoba aRiniSna 1917 

wlis noembridan 1918 wlis oqtombris CaTvliT. mSrali amindebi iyo 2000 wlis ma-

isidan seqtembris bolomde. am periodSi haeris temperatura xSirad 40 C-ze meti 
iyo. magaliTad, q. TbilisSi dafiqsirda haeris maqsimaluri temperatura 41 C, xo-
lo quTaisSi _ 43 C. mais-agvistoSi 150 mm naleqebis ganmeorebadoba Seadgenda Si-

raqSi 19 %-s, gardabanSi 44 %-s. 100 mm-ze naklebi naleqi bolo wlebSi 3-jer 

aRiniSna gardabanSi (norma 378 mm) da 2-jer _ axalcixeSi (norma 378 mm) [11]. 

zogadi analiziT irkveva, rom aRmosavleT saqarTvelos landSaftebi ufro 

mgrZnobiarea klimaturi ryevebis mimarT, rac temperaturis zrdiTa da naleqebis 

SemcirebiT gamoixata. amitomaa, rom saqarTveloSi amJamad yvelaze gvalvasaSiSi 

regionebia ariduli landSaftebi qvemo qarTlsa da kaxeTSi – Siraqisa da elda-

ris vakeebze. 

1-l cxrilSi mocemulia q. Tbilisis amindis biuroSi 1900_1990 wlebSi Sedge-

nili sinoptikuri rukebis damuSavebis safuZvelze [12] miRebuli monacemebi gval-

viani Tveebis raodenobis Sesaxeb aRmosavleT saqarTvelos teritoriaze. rogorc 

irkveva, 90 wlis ganmavlobaSi 134 Tve iyo gvalviani, aqedan 106 SemTxvevaSi da-

fiqsirda erTTviani gvalva, 9-Si _ orTviani, 2-Si _ samTviani, xolo oTxTviani 

gvalva (ivlisidan oqtombramde) aRiniSna 1952 da 1981 wlebSi. arcerTi gvalviani 

Tve ar yofila 1963_1965 wlebSi. 

gvalvis dros naleqebis ukmarisoba da gazrdili aorTqlebis Tanafardoba 

iwvevs mkveTr Seusabamobas mcenaris tenis moTxovnilebasa da niadagidan mis mi-

wodebas Soris. gvalva gansakuTrebiT saSiSia zafxulSi, rodesac maRali tempe-

ratura, dabali tenianoba da Zlieri aorTqleba aSrobs niadagis zeda fenebs, 

aferxebs vegetaciuri masis dagrovebas, amcirebs mcenaris kvirtebis raodenobas 

da zrdis fesvebs. saerTo jamSi ki amcirebs yvela sasoflo-sameurneo kulturis 

mosavlianobas [7]. 

 

cxrili 1 

gvalviani Tveebis raodenoba aRmosavleT saqarTveloSi (1900_1989 ww.) 

wlebi I II III IV V VI VII VIII IX X XI XII jami 

1900 

1930 
6 7 8 2 7 2 2 4 3 3 7 3 52 

1931 

1960 
3 2 2 3 5 2 6 4 3 4 5 3 42 

1961 

1989 
4 3 3 5 _ 2 3 3 7 5 3 2 40 

jami 13 12 13 10 12 6 11 11 13 12 15 8 134 

 

gvalvis yvelaze saimedo maCvenebelia tenis maragi niadagis fesvTwarmomqm-

nel SreSi. teritoriis teniT uzrunvelyofis kritikul normad miRebulia nale-
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qebis jami savegetacio periodSi (aprilidan seqtembris Tvis CaTvliT) 150_200 mm-

is farglebSi. aqedan gamomdinare, mkacr gvalvad miRebulia periodi, rodesac na-

leqebis jami savegetacio periodis ganmavlobaSi ar aRemateba 150 mm-s. aseTi gva-

lvebi xSirad aRiniSneba aRmosavleT saqarTveloSi, sadac zogierT raionSi mkac-

ri gvalvebis albaToba 40 %-s aRemateba, rac imas niSnavs, rom mkacri gvalva mo-

salodnelia yovel 2-3 weliwadSi erTxel. 

me-2 cxrilSi mocemulia saqarTvelos teritoriaze sxvadasxva xangrZlivobis 

unaleqo periodis ganmeorebadoba da maTi maqsimaluri xangrZlivoba [2]. magali-

Tad, gardabanSi 5_10-dRiani unaleqo periodi saSualod mravalwliur rigSi 11-

jer meordeba, xolo 30 dReze meti xangrZlivobis periodi _ weliwadSi erTxel, 

maqsimaluri xangrZlivoba ki 60 dRes aRwevs. 

 

cxrili 2 

unaleqo periodebis xangrZlivoba weliwadSi 

punqti simaRle (m) 

unaleqo periodebis xangrZlivoba 
(dRe) 

maqsimaluri 
xangrZlivoba 

(dRe) 5 – 10 11 – 20 21 – 30 > 30 

soxumi 26 15 4 0,5  27 

gordi 638 13 3 0,3  27 

Caqvi 30 14 3 0,2  27 

saqara 149 14 4 0,5  51 

ambrolauri 546 15 5 0,4 0,1 44 

axalqalaqi 1717 13 6 0,9 0,3 58 

rodionovka 2100 13 4 0,9 0,04 46 

gori 590 14 6 1,1 0,3 79 

fasanauri 1062 13 4 1,0 0,04 43 

gudauri 2197 11 3 1,1 0,1 34 

Tbilisi 404 12 6 1,5 0,7 54 

gardabani 300 11 6 2,7 1,0 60 

Telavi 562 13 5 1,0 0,3 52 

lagodexi 435 14 5 0,8 0,2 38 

 

bolo wlebSi globalurma daTbobam saqarTvelos bevr regionSi gvalviani 

periodis gaxangrZliveba gamoiwvia. qvemo svaneTSi XX saukunis 60-ian wlebSi gva-

lviani periodis saSualo xangrZlivoba 34 dRes Seadgenda, 90-ian wlebSi igi 47 

dRemde, xolo 1986_2007 wlebSi 68 dRemde gaizarda da gvalvam yovelwliuri xa-

siaTi miiRo. 

me-3 cxrilSi mocemulia aRmosavleT saqarTvelos meteosadgurebze 1961_2009 

wlebSi dakvirvebaTa monacemebiT miRebuli gvalvebis Sigasezonuri ganmeorebado-

ba savegetacio periodSi [13], romlis mixedviT irkveva, rom gvalvianobis ganmeo-

rebadobis maqsimumebi (50_90 %) yvelgan aRiniSneba savegetacio periodis meore 

naxevarSi – ivlis-seqtemberSi, minimumi (0_50 %) ki _ april-maisSi. yvelaze gvalvi-

ani regionia qvemo qarTli, Sida qarTli da kaxeTi. gvalvianobis didi sixSire 

aRiniSneba gardabanSi, bolnisSi, gorSi, Tbilissa da SiraqSi. 

 

 

 



40 
 

cxrili 3 

gvalvebis ganmeorebadoba aRmosavleT saqarTveloSi Tveebis mixedviT %-Si 

meteosadgurebze 1961 – 2005 wlebis monacemebiT 

meteosadguri 
simaRle 

(m) 

Tveebi 

IV V VI VII VIII IX 

Telavi 542 16 9 13 52 52 54 

axmeta 567 17 7 17 57 57 53 

yvareli 448 4 4 16 40 40 24 

lagodexi 435 10 13 30 43 43 47 

gurjaani 415 20 13 23 47 47 53 

sagarejo 806 13 10 13 57 57 50 

Siraqi 550 23 23 33 60 70 73 

TianeTi 1091 0 0 0 40 20 37 

axalqalaqi 1717 2 0 4 52 41 46 

TeTri wyaro 1220 7 3 3 47 50 47 

gardabani 300 50 53 57 80 87 90 

bolnisi 534 15 24 46 85 76 70 

axalcixe 980 9 13 15 63 63 63 

borjomi 794 0 3 10 67 57 53 

duSeTi 922 3 6 16 47 52 52 

walka 1475 2 0 4 24 29 29 

cxinvali 862 17 17 23 80 80 53 

Tbilisi 404 40 28 43 76 80 78 

gori 590 32 32 41 88 88 76 

 

me-4 cxrilSi mocemulia savegetacio periodSi gvalvian TveTa raodenobis 

albaToba %-Si. rogorc irkveva gvalvianoba yvelaze didi xangrZlivobiT gamo-

irCeva gardabani, sadac 6-Tvian savegetacio periodSi 5-Tviani gvalvis albaTobaa 

36 %, 6-Tvianisa, e. i. mTel savegetacio periodSi gvalvianobis albaToba _ 11 %. 

am mxriv gamoirCeva agreTve Tbilisi da gori [13]. 

 

cxrili 4 

gvalvian TveTa raodenobis albaToba (%-Si) savegetacio periodSi 

gvalvian 

TveTa 

raodenoba 

gardabani bolnisi Tbilisi gori Telavi walka 
axal-

qalaqi 

0 0 2 0 0 2 40 24 

1 4 2 7 5 28 33 15 

2 7 13 18 5 42 22 39 

3 14 42 27 27 21 5 22 

4 28 30 27 52 7 0 0 

5 36 9 16 11 0 0 0 

6 11 2 5 0 0 0 0 

 

me-5 cxrilSi mocemulia gvalvianobis albaToba savegetacio periodis cal-

keul TveebSi [14], saidanac Cans, rom gvalvianobis albaToba mTel savegetacio 

periodSi Sida qarTlSi 7 %-ia, qvemo qarTlSi _ 16 %, kaxeTSi _ 2 %, TbilisSi _ 
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32 %. gvalvianobis albaToba savegetacio periodis meore naxevarSi Zalian maRa-

lia, zogan 80_90 %. ivlis-agvistoSi maRali temperaturebis fonze izrdeba aor-

Tqlebadoba da amitom teni fesvTa sistemaSi mcirdeba 50_100 mm-mde, rac ar aris 

sakmarisi mcenaris ganviTarebisaTvis da, Sesabamisad, mcirdeba mosavali. Zalze 

sayuradReboa me-5 cxrilSi mocemuli mkacri gvalvianobis albaTobis maCveneble-

bi, romlebic sakmaod maRalia qvemo qarTlSi (40_60 %) da Signi kaxeTSi (30_47 %) 

savegetacio periodis meore naxevarSi (VII – IX). mkacri gvalvianoba sagrZnoblad 

mcirdeba mTian raionebSi (walka). 

gvalvebi da maTi cvlilebebi saqarTveloSi raodenobrivad gamoTvlil iqna 

klimatis mesame erovnuli Setyobinebis [15] farglebSi. gairkva, rom 1986_2010 

wlebSi gvalvebis raodenoba yvelaze metad momatebulia sagarejoSi, eqstremalu-
ri gvalvebi ki yvelgan momatebulia, gansakuTrebiT, dedofliswyaroSi, Telavsa 

da yvarelSi. daklebulia SedarebiT msubuqi gvalvebi lagodexSi, siRnaRsa da ax-
metaSi. 2021–2050 wlebSi mosalodnelia mkacri gvalvebis da, saerTod, gvalvebis 

Semcireba. aseve ivaraudeba simSralis riskis gazrda lagodexis teritoriaze. 

 

cxrili 5 

savegetacio periodSi gvalvianobisa (a) da mkacri gvalvianobis (b) albaToba %-Si 

raioni 
punqtis 

simaRle, m 

gval-

vianoba 
IV V VI VII VIII IX 

Sida 

qarTli 

cxinvali 

862 

a 17 20 23 80 80 57 

b 0 0 0 10 23 10 

qvemo 

qarTli 

bolnisi 

534 

a 25 27 61 89 84 75 

b 2 0 4 45 41 36 

gardabani 

300 

a 57 67 67 80 90 90 

b 1 6 6 40 53 63 

Tbilisi 

403 

a 43 33 50 83 89 87 

b 4 2 13 35 24 30 

walka 1457 
a 2 0 4 31 40 46 

b 0 0 0 4 0 2 

gare 

kaxeTi 

sagarejo 

802 

a 17 13 17 63 60 50 

b 0 0 0 17 10 6 

Signi 

kaxeTi 

Telavi 

542 

a 16 7 18 57 57 57 

b 2 0 4 11 14 11 

yvareli 449 
a 9 9 16 53 58 35 

b 0 2 0 5 19 2 

Siraqi 555 
a 23 27 37 60 70 73 

b 3 0 3 30 47 27 

samcxe- 

javaxeTi 

axalcixe 

982 

a 14 20 23 68 68 80 

b 0 0 0 14 11 25 

 

amrigad, SeiZleba iTqvas, rom soflis meurneobisaTvis riskebi 2021_2050 wle-

bSi umetes teritoriaze mcirdeba, radgan mcirdeba mkacri gvalvebi, izrdeba save-

getacio periodi da aqtiur temperaturaTa jami, Tumca setyvis (gurjaanSi, Telav-

Si, yvarelSi) da gazafxulis Zlieri qarebis problema (dedofliswyarosa da siR-

naRSi) kvlav rCeba. rac Seexeba 2071_2100 wlebis periods, am monakveTSi, progno-

zis Tanaxmad, yvela tipis gvalva moimatebs [15]. 
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mkacri gvalvebis maqsimaluri albaTobiT xasiaTdeba qvemo qarTli, sadac es 

movlena meordeba yovel 2-3 weliwadSi. aseTi maRalia albaToba gare kaxeTSic, 

sadac mkacri gvalva meordeba yovel 3_5 weliwadSi. 

bolo periodSi globaluri daTbobis zegavleniT gvalvebis xangrZlivoba 

da sixSire gaizarda. saqarTveloSi didi simkacriT gamoirCeoda 2006 wlis gva-

lva, rodesac xangrZlivi unaleqo periodis ganmavlobaSi SenarCunebuli iyo maRa-

li temperaturuli foni. 1995–2008 wlebSi aq gvalvisagan mxolod soflis meurne-

obisaTvis miyenebulma zaralma 400 mln lari Seadgina [2]. 

gvalvianobis sixSire gaudabnoebis procesis xelSemwyobi ZiriTadi faqtoria. 

garda gvalvebisa, gaudabnoebas sxva mravali faqtoric ganapirobebs (atmosferu-

li procesebiT dawyebuli da niadagis struqturuli SedgenilobiT damTavrebu-
li). magaliTad, avtorTa koleqtivma [16] gaudabnoebis xelSemwyobi procesebis 

dasaxasiaTeblad gamoiyena niadagis zedapiridan temperaturis siWarbisa da nale-

qebis deficitis jamebis Sefardeba welTa raodenobaze, romelic gansazRvravs 

gaudabnoebis procesis intensiurobas da mas, pirobiTad, gaudabnoebis koeficie-
nti uwodes. igi gamoisaxeba 6-baliani sistemiT da aRricxavs gaudabnoebis xel-
Semwyobi procesebis intensiurobas, rac niadagis zedapiris temperaturis zrdisa 

da naleqebis Semcirebis faqtobrivi mniSvnelobidan gamomdinareobs. miRebuli ga-
angariSebidan irkveva, rom yvelaze maRali (6-baliani) gaudabnoebis koeficientiT 

xasiaTdeba lagodexi, gurjaani, Telavi da Siraqi, sadac gaudabnoebis xelSemwyo-
bi procesebis koeficienti tolia 4-is, axmetaSi ki _ 2-is. 

gaudabnoebasTan brZolas didi xnis istoria aqvs. amaze miuTiTebs indoeTSi 

arqeologiuri gaTxrebis Sedegad aRmoCenili Cveni epoqis pirvel aTaswleulSi 

wveTovani rwyvisa da wylis dagroveba-ganawilebis rTuli sistema [17]. aRmosav-
leT saqarTveloSi X_XII saukuneebSi arsebuli sarwyavi sistemebi mtris mraval-

jeradi Semosevis dros ganadgurda. aq XX saukunis 50_60-ian wlebSic aSenda sai-

rigacio sistemebis farTo qseli, magram 90-iani wlebis cnobili movlenebis Sem-

deg es qseli ganadgurda. 

gaeros mier 1994 wels gavrcelebul iqna gaudabnoebis saSiSroebis qveS ar-

sebuli msoflios gvalviani raionebis ruka [18], sadac moniSnulia gvalviani, na-

xevrad gvalviani da mSrali raionebi. sadReisod dedamiwaze gaudabnoebas gani-

cdis sarwyavi miwebis 80 % da 170 mln ha urwyavi miwebi. yovelwliurad ikargeba 

da gamousadegari xdeba 6 mln ha farTobi. aRsaniSnavia, rom gaudabnoebiT xel-

yofil miwebze cxovrobs msoflio mosaxleobis 25 %. yvelaze gvalvian kontinen-

tad miCneulia avstralia, sadac gaudabnoebas ganicdis kontinentis 2/3 terito-

ria. aziaSi gaudabnoebis aqtiuri kerebi mis centralur nawilSia. magaliTad, 

CineTSi ukve gaudabnoebulia 20 mln ha da is viTardeba kidev 14 mln ha farTobze. 

gaudabnoebiT gamowveuli yovelwliuri danakargi 2-3 mlrd aSS dolaria. 

gaudabnoebis aRniSnul msoflio rukaze mSral raionebSia moqceuli aRmosa-

vleTi amierkavkasia, sadac Sedis aRmosavleTi saqarTvelo, rac imaze miuTiTebs, 

rom aq globaluri daTbobis pirobebSi mosalodnelia gaudabnoebis procesis ga-

aqtiureba. 

profesor e. elizbaraSvilis [19] cnobiT, aRmosavleT saqarTvelos stepebSi 

da naxevarudabnoebSi simSralis radiaciuli indeqsis saSualo mravalwliuri 

mniSvneloba calkeul punqtebSi icvleba 1,2-dan 2,5-mde, magram Tu es indeqsi 3-ze 

meti gaxdeba, saqarTvelos stepebi da naxevarudabnoebi SeiZleba gardaiqmnas uda-
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bnod. sadReisod gaudabnoebis albaToba aRmosavleT saqarTvelos aridul raio-

nebSi 30 %-s aRemateba, rac sakmaod maRalia [14]. 

saqarTvelom gaeros gaudabnoebasTan brZolis konvencias 1994 wels moawera 

xeli, magram misi ratifikacia moaxdina mxolod 1999 wels, riTac aiRo valdebu-

leba SeimuSaos gaudabnoebasTan brZolisa da gvalvis Sedegebis Semcirebisaken 

mimarTuli saTanado RonisZiebebi. 

zemoaRniSnulTan dakavSirebiT soflis meurneobis warmoebisaTvis gasaTva-

liswinebelia is faqti, rom, radgan saqarTvelos aridul regionebSi arsebuli 

hidroTermuli koeficienti ver uzrunvelyofs mcenareTa normalur zrda-ganviTa-

rebas, amitom savegetacio periodSi aucilebelia regularulad niadagis drouli 

morwyva da kultivacia-gafxviereba. calkeul wlebSi intensiuri gvalvebis didi 

saSiSroebis gamo soflis meurneobis specialistebma, fermerebma da kerZo seqto-

ris miwaTmoqmedma pirebma dazRvevis mizniT unda Caataron saTanado prevenciuli 

RonisZiebebi, raTa miiRon garantirebuli mosavali. 

 

daskvna 

mzardi aridulobis procesebi saqarTveloSi metad seriozul problemas wa-
rmoadgens, romelic did saSiSroebas uqmnis qveynis ganviTarebas. gvalvianobis Se-

degad irRveva hidrologiuri wonasworoba. wylis resursebis Semcireba ki metad 

uaryofiTad moqmedebs garemoze, soflis meurneobaze, adamianTa janmrTelobaze, 

qveynis ekonomikasa da socialur sferoze. 

momavalSi mSrali periodebis gaxangrZlivebisa da gvalvianobis momatebis 

prognozis gamo gaudabnoebis procesis ganviTarebis didi saSiSroeba iqmneba. gva-

lvebis Seneleba-SeCerebisaTvis ki saWiroa saTanado saadaptacio da prevenciuli 

RonisZiebebis SemuSaveba da Catareba, rac xels Seuwyobs qveynis krizisuli mdgo-

mareobidan gamoyvanas da SeZlebisdagvarad mosaxleobis dacvas gvalvisa da gau-

dabnoebis gamanadgurebeli zemoqmedebisagan. 
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ECOLOGY 
 
 

PROCESSES OF ARIDITY IN GEORGIA 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume: There are given the criteria for assessing aridity of the territory. Arid landscapes with 

frequent droughts on the territory of Georgia are described. There are considered the extent to which 
droughts and their characteristics are studied in Georgian reality. Expected future increase in the duration of 
droughts will lead to expansion of the areas of arid zones and increase in associated hazards. An increase in 
drought intensity and a decrease in water resources in arid regions will lead to desertification processes, 
which will have a negative impact not only on agriculture and the natural environment, but also on people's 
health, the country's economy and the social sphere. There is stated that in order to slow down and stop the 
desertification, appropriate adaptation and prevention measures should be developed and carried out.  

 
Key words: desertification; droughts; probability; reduction of water resources. 

 
 
 
 

ЭКОЛОГИЯ 
 

 

ПРОЦЕССЫ АРИДНОСТИ В ГРУЗИИ 

Басилашвили Ц. З. 
(Институт Гидрометеорологии Грузинского технического университета) 

 
Резюме. Приводятся критерии оценки аридности территории. Описываются аридные ланд-

шафты на территории Грузии, где часто бывает засуха. Рассмотрены изученность и характеристики 
засух в Грузии. В связи с ожидаемом в будущем увеличении продолжительности засухи прибавятся 
площади аридных зон и опасности, связанные с этим. Увеличение активности засух и уменьшение 
водных ресурсов в аридных регионах вызовет развитие процессов опустынивания, что негативно 
отразится не только на сельском хозяйстве и на природной среде, а также на здоровье людей, эко-
номике страны и на социальной сфере. Указывается, что для замедления и приостановления опусты-
нивания необходимо разработать и провести надлежащие адаптационные и превентивные меро-
приятия. 

 
Ключевые слова: вероятность; засухи; опустынивание; уменьшение водных ресурсов. 
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mikrobiologia 

 

 

 

halofiluri mikroorganizmebi  

mzia wulukiZe, zaur lomTaTiZe 

(soxumis saxelmwifo universiteti) 

 

 

reziume: gaanalizebulia qarTveli da ucxoeli mkvlevrebis Sromebi halofi-

luri mikroorganizmebis mravalferovnebis, taqsonomiis, gavrcelebis Taviseburebe-

bis, anTropogenur pirobebSi cvalebadobis Sesaxeb. 

ganxilulia halofiluri mikroorganizmebis praqtikaSi gamoyenebis perspeqtiva. 

 

sakvanZo sityvebi: domeni; ekosistema; mravalferovneba; taqsonomia; halofi-

luri mikroorganizmebi. 

 

Sesavali  

eqstremofilur mikroorganizmebs Soris dRes mkvlevarTa gansakuTrebul yu-

radRebas iqcevs halofiluri mikroorganizmebi, romlebic gavrcelebulia mlaSob 

niadagSi, marilian zRvebsa da tbebSi [1, 2]. mravali maTgani rezistentulia ujre-

disaTvis mavne mTeli rigi fizikur-qimiuri zemoqmedebebisadmi. unikaluri qimiuri 

Sedgeniloba, fermentuli sistema, maTSi paTogenuri Stamebis ararseboba bioteq-

nologebis did interess iwvevs. amJamad Seqmnilia liofilizebuli baqteriebis 

Semcveli medikamentebi (baqsini da baqsinis malamo). zogierTi maTgani Seicavs baq-

teriorodofsins. praqtikaSi farTod gamoiyeneba halofilebis fermentebi. didia 

mecnierTa interesi am mikroorganizmebis mimarT prokariotebis evoluciis Tval-

TaxedviTac [3].  

zemoaRniSnulidan gamomdinare, halofilebis biologiis, maTi gavrcelebis 

Taviseburebebisa da sistematikis Seswavla kvlevis mniSvnelovani da perspeqtiu-

li mimarTulebaa. 

 

 

ZiriTadi nawili 

halofilebs mikroorganizmTa Soris gansakuTrebuli adgili ukaviaT. isini 

erTaderTi baqteriebia, romlebic gavrcelebulia uxvmarilian areSi (magaliTad, 

mkvdar zRvaSi), sadac marilis koncentracia 26_27 %-s Seadgens. halofilebi gvxv-

deba marilis kristalebze, damarilebul Tevzsa da cxovelis tyavze, waTxis yve-

lze, kombostos da kitris mwvnilSi. halofilebis mTeli rigi gvaris warmomad-

genlebis biomasa karotinoidebis maRali Semcvelobis gamo Ria stafilosferia [4].  

halofilebis ujredis struqturidan, morfofiziologiuri da bioqimiuri 

Tvisebebidan gamomdinare, halofilebi Cveni planetis mobinadreTa Soris erT-er-

Ti uZvelesi warmomadgenlebia. 
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halofilebi pirvelad gamoyofili iyo XX saukunis dasawyisSi limanis (ru-

seTi) talaxis mikrofloridan, Tumca, maTi sistematuri Seswavla daiwyo mxolod 

aRniSnuli saukunis meore naxevris bolos. cnobilma bunebismetyvelma j. bekingma 

jer kidev 1928 wels halofilur baqteriebs uwoda organizmebi, romlebic `fizio-

logiuri simZlavris zRvarze~ cxovroben da amitom maT praqtikulad ar hyavT an-

tagonistebi, ris gamoc isini Tavisuflad vrceldebodnen dedamiwaze sicocxlis 

ganviTarebis mTeli istoriis ganmavlobaSi. halofiluri mikroorganizmebi warmo-

dgenilia ori ZiriTadi tipiT. pirvels miekuTvneba zomieri halofilebi, romle-

bic viTardebian 1_2 %-iani marilianobis pirobebSi, kargad izrdebian 10 %-ian ma-

rilis areSi, magram SeuZliaT aitanon 20 %-iani marilis koncentraciac (baqteri-

ebis umravlesoba ver itans 5 %-ze met marilis koncentracias); meores _ eqstre-

maluri halofilebi, romlebic warmodgenilia Halococcus-isa da Halobacterium-is gva-

rebiT. isini saWiroeben marilis 12_15 %-iani koncentraciis pirobebs da SeuZliaT 

kargad ganviTardnen gajerebul xsnarSi, sadac marilis koncentracia 32 %-s 

aRwevs. marilis koncentraciis farTo speqtrSi halofilur mikroorganizmebs 

SeuZliaT aqtiuri cxovreba. isini uxvadaa gavrcelebuli mlaSob bunebriv habita-

tebSi (okeaneebsa da zRvebSi, hipermarilian tbebSi, marilian niadagebSi da a.S.) 

da anTropogenur sistemebSi, Tanac gamoirCevian maRali mineralizaciis doniT [5, 

6, 7]. halofiluri mikroorganizmebi warmodgenilia sami domeniT, esenia: Bacteria, 
Archaea da Eukarya [8, 9]. Archaea-s domenSi Sedis halofiluri mikroorganizmebis 

Semdegi filumebi: Cyanobacteria, Proteobacteria, Firmicutes, Spirochaetes, Actinobacteria da Bact-
eroidetes. baqteriebi, romlებic miekuTvnebian filumebs (Firmicutes, Proteobacteria), domi-
nireben gavrcelebuli mikroorganizmebis yvelaze mravalferovan habitatebs So-

ris [5, 7]. Archaea-s domenSi Sedis ori qvedomeni: Halobacteria da Methanogenic Archaea. 
qvedomeni Halobacteria warmodgenilia sakmaod didi raodenobis Halobacteriaceae-s oja-

xiT, romelic 36 gvarisa da 129 saxeobisagan Sedgeba. isini marilis koncentraciis 

pirobebSi cxovelmoqmedeben, rac ganasxvavebs maT im halofilebisagan, romlebic 

mtknar wyalSi iRupebian [10]. halofilebidan bunebaSi mniSvnelovan rols asrule-

ben meTanogenuri arqeebi, romelTagan mxolod Methanocarcinales rigi Seicavs halo-

filur saxeobebs. es mkacrad anaerobuli saxeobebi energiis misaRebad awarmoeben 

meTans da miekuTvnebian Methanosarcinaceae-ebis ojaxs [11]. 

 

 
nax. 1. Halobacterium salinarum 

taqsonomia _ domeni: Archaea; samefo: Euryarchaeota; filumi: Euryarchaeota;  
klasi: Halobacteria; rigi: Halobacteriales; ojaxi: Halobacteriaceae;  

gvari: Halobacterium; saxeoba: Halobacterium salinarum 
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mikroorganizmTa saintereso jgufs miekuTvneba sokoebic, romlebic amJamad 

naklebadaa Seswavlili. isini yvela kriteriumis mixedviT aerTianeben WeSmarit 

halofilebs (melanizebuli meristemuli soko Trimmatostroma Salinum [12] da Savi sa-
fuari Hortaea werneckii) [13], naxarSi marilwylisa da sxvadasxva hipermariliani ga-

remos ZiriTad organizmebs. naklebadaa Seswavlili Soltianebi, infuzoriebi da 

ameboiduri umartivesebi, romlebic marilian areSi cxovroben [14, 15, 16]. bolo 

dros daiwyo safuZvlianad halofiluri heterotrofuli nanoflagelatebis Ses-

wavla. Cinelma mkvlevrebma 2011 wels SeZles mTeli rigi halofiluri da halo-

tolerantuli baqteriebis izolireba bunebrivad mariliani tbis mimdebare niada-

gebidan siCuanis provinciaSi (CineTi). Seswavlili Stamebi identificirebul iqna, 

rogorc Firmicutes tipis Halalkalibacillus, Virgibacillus, Marinococcus, Salimicrobium, Halobacillus 
da Alkalibacillus gvarebis warmomadgenlebi da Proteobacteria-s tipisa da Gammaproteoba-
cteria-s klasis warmomadgenlebi (saxeobebi: Halomonas, Idiomarina, Chromohalobacter da 
Halovibrio) [17, 18]. manamde v. qsiangma Tavis kolegebTan erTad siCuanis tbis 

hipermariliani wylebis nimuSebidan gamoyves Proteobacteria-s tipis Gammaproteobacte-
ria-s klasisa da Halomonas gvaris warmomadgenlebi; aseve Firmicutes tipis Semdegi 

gvarebis Stamebi: Planococcus, Halobacillus, Oceanobacillus, Virgibacillus [7]. msgavsi taqsono-
miuri jgufebis baqteriebi aRmoCenili iyo sxva maRali koncentraciis marilis 

Semcvel niadagebSic. magaliTad, niadagebis marilian nakveTebSi da CineTis, ko-

reis, monRoleTis mimdebare maRalmineralizebul wylian ekoniSebSi umravles 

SemTxvevebSi aRmoCenili iyo Firmicutes tipisa da Bacilliales rigis mravali ojaxis 

(Bacillaceae, Alkalibacillus, Halobacillus, Halovibrio, Marinococcus, Salimicrobium gvaris) warmoma-

dgenlebi.  

2011 wels indoeTSi mkvlevarTa jgufma (xelmZRvaneli H. Sahay) Pulicat-is mari-
liani tbidan gamoyo Firmicutes tipis, Bacillaceae, Bacillus, Virgibacillus, Rummelibacillus, Sal-
imicrobium, Alkalibacillus da Halobacillus gvarebis gramdadebiTi baqteriebi. zemoaRniSnu-

li taqsonebis garda, gamoyofili iyo agreTve Proteobacteria-s tipis gramuaryofiTi 

baqteriebi, romlebic filogenetikurad dakavSirebuli arian sxvadasxva (H. salina, 
H. hengliensis, H. salifodinae, H. pacifica, H. aquamarina da H. halophila) saxeobasTan [19].  

argentineli mecnierebis mier Seswavlil iqna neitraluri hipermariliani au-

zebi (Salitral Negro da Colorada Grande). aRniSnul garemoSi ekologiuri analizebis sa-

fuZvelze gamoyofil da Seswavlil iqna Bacteria domenis ori warmomadgeneli (Sali-
nibacter ruber, Salicola sp.) da Archaea domenis Svidi warmomadgeneli (Haloarcula argentine-
nsis, H.Japonica, H. Vallismortis, Halorubrum tebenquichense, Halobacterium salinarum, Halobacterium 
sp., Halobacterium piscisalsi), romelTa gamoyeneba perspeqtiulia bioteqnologiaSi. maT 

umravlesobaSi gamovlenilia hidrolazebis (proteazebis, amilazebis, lipazebis, 

celulazebisa, nukleazebis) da aseve biologiurad aqtiuri nivTierebebis (zedapi-

rulad aqtiuri nivTierebebi da antimikrobuli naerTebi) arseboba. am mxriv, is sa-

xeobebi, romlebic miekuTvneba Haloarcula-s gvars, yvelaze ufro aqtiuria. amasTan, 

isini warmoadgenen mTeli rigi antimikrobuli naerTebis producentebs [20]. 

ekosistemebSi, romlebic eqvemdebareba anTropogenuli faqtorebis moqmedebas 

(magaliTad, samrewvelo marilsaxarSebSi), filogenuri mikrobuli Semadgenloba 

arsebiTad ar icvleba. gvxvdeba Firmicutes tipis, Halobacillus-is, Salimicrobium-is, Virgi-
bacillus-is gvarebis sporis warmomqmneli baqteriebi da Proteobacteria filumis Gamma-
proteobacteria-s klasis baqteriebi, romlebic iSviaTadaa warmodgenili Oceanospirilla-
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les rigis, Halomonadaceae-s ojaxis, Halomonas da Chromohalobacter-is gvarebis halofi-

luri baqteriebiT [17,18]. 

anTropogenuri ekosistemebis aqtinobaqteriebis Actinobacteria filumis Actino-
bacteria klasisa da Actinomycetales rigis filogenetikuri analizis 16S r-dnm-is Tan-

mimdevrobebis safuZvelze, romelic Catarebul iqna mkvlevrebis (P.A. Jose-sa da 
S.R.D. Jebakumar-is) mier 2012 wels samrewvelo marilsaxarSis magaliTze, dadginda, 

rom Streptomyces-s, Micromonospora-s, Nocardia-s, Nonomuraea-s, Saccharopolyspora-sa da Nocar-
diopsis gvaris warmomadgenlebs ukaviaT upiratesi pozicia. aseve dadginda isic, 

rom halofiluri aqtinomicetebis jgufi mWidrod iyo dakavSirebuli Streptomyces 
da Micromonospora baqteriebis gvarebTan [21]. adre am gvarebis aqtinobaqteriebis si-

Warbe aRiniSneboda mlaSob niadagebSi [22]. 

 

 
 

nax. 2. Saccharopolyspora spinosa 
taqsonomia _ domeni: Bacteria; filumi: Actinobacteria; klasi: Actinobacteria;  
qveklasi: Actinobacteridae; rigi: Actinomycetales; ojaxi: Pseudonocardiaceae; 

gvari: Saccharopolyspora; saxeoba: Saccharopolyspora spinosa 
 

ruseTis federaciis teritoriaze halofiluri, halotolerantuli baqteri-

ebisa da eqstremaluri arqeebis mniSvnelovani masivi iqna aRmoCenili marilis sa-

badoebis warmoebis anTropogenurad dabinZurebul raionebSi, romelTa warmoSoba 

permul periods miekuTvneba. erT-erTi aseTi raionia verxnekamskis kalium-magni-

umisa da natriumis marilebis sabado, romelic permis regionSi mdebareobs. nia-

dagebisa da fskeruli naleqebis nimuSebidan 2001 wels q. bereznikis (ruseTi) mi-

damoebis damlaSebuli niadagebidan gamoyofil iqna Pseudomonas gvaris (filumi 

Proteobacteria, klasi Gammaproteobacteria) baqteriuli kulturebi, Rhodococcus-is, Arthro-
bacter-isa (filumi Actinobacteria, klasi Actinobacteria, rigi Actinomycetales) da Bacillus-is 
(filumi Firmicutes) Stamebi [23]. amave niadagebidan mkvlevrebma gamoyves aseve aqti-

nobaqteriebi (Brevibacterium, Rhodococcus, Arthrobacter gvarebis), sporebis warmomqneli 

baqteriebi (Firmicutes filumis, Paenibacillus da Bacillus gvarebis), romlebsac SeuZliaT 

aromatuli naerTebis daSla [23, 24, 25] da gramuaryofiTi, zomierad halofiluri 
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baqteriebi, aRwerili rogorc axali gvaris (Salinicola), ojaxis (Halomonadaceae), ti-
puri Stamis (Salinicola socius SMB35Т) warmomadgenlebi, romlebic izrdeba marilia-

nobis farTo diapazonSi (5-300 g/l NaCl) [26]. 
saqarTvelos teritoriis or regionSi, kerZod aRmosavleT saqarTvelos mla-

Sob niadagebSi (kaxeTi) da qvemo qarTlis niadagebSi, romlebsac axasiaTebs mari-

lis maRali koncentracia, Seswavlil iqna halofiluri mikroskopuli sokoebi 

[27]. 

e. kvesitaZis da misi TanamSromlebis mier Catarebuli kvlevis Sedegad aRmo-

Cnda, rom yvelaze mravalricxovani da mravalferovani halofiluri mikroflo-

riT, maT Soris mikroskopuli sokoebiT, xasiaTdeba kumisis marilian tbasTan mim-

debare niadagebi da alaznis velis periferiuli adgilebis niadagebi, kavkasionis 

qedis (kaxeTi) gaswvriv. kvlevis Sedegad saqarTvelos mlaSobi niadagebidan gamo-

yofil iqna mikroskopuli sokoebis 196 halofiluri kultura, romelTagan 94 ka-

xeTis regionidanaa da 102 _ qvemo qarTlis mlaSobi niadagebidan.  

qarTveli mecnierebis mier halofilebis seleqciis Sedegad kaxeTis mlaSobi 

niadagebidan gamoyofili iyo 4 eqstremaluri halofiluri mikromicetebis kul-

tura, 14 halotolerantuli, 16 zomieri da 10 naklebad halofiluri Stami. saxe-

obis kuTvnilebis gansazRvris Sedegad aRmoCnda, rom 4 eqstremalurad halofi-

luri baqteriidan 3 Aspergillus-is gvaris warmomadgenelia. halotolerantebis jgu-

fSi aRmoCnda Aspеrgillus-is, Fusarium-is, Allesheria-isa da Penicillium-is gvarebis kultu-

rebi. zomieri halofilebi warmodgenili iyo umetesad mikroskopuli sokoebis 

gvarebiT. 

e. kvesitaZis kvlevis Sedegebidan gamomdinare, qvemo qarTlis mlaSobi niada-

gebis mikrofloris SedgenilobaSi ZiriTadi aRmoCnda mikromicetebis halotole-

rantuli formebi. kumisis tbis da sof. saTafles (kaxeTis) Semogarenis mlaSob 

niadagebSi dadginda 25 halotolerantuli Stamis arseboba, 7 kultura eqstrema-

lurs miekuTvna, 12 _ zomiers da 8 _ sust halofilebs. aRsaniSnavia, rom mikrosk-

opuli sokoebis gvarebSi, romlebic identificirebulia mlaSob niadagebSi, ume-

tesad gvxvdeba mikromicetebis halotolerantuli formebi. Catarebuli kvlevebi 

imaze miuTiTebs, rom mlaSob niadagebSi halotolerantebi da eqstremaluri ha-

lofilebi dominireben; praqtikulad ar aris warmodgenili susti halofilebi. 

naklebmarilian niadagebSi iSviaTad gvxdeba eqstremaluri halofilebi. iq domi-

nirebs susti halofiluri sokoebis formebi. aRsaniSnavia, rom Ee. kvesitaZis gamo-

kvlevis mixedviT kumisisa da saTafles mlaSobi niadagebidan aRebul nimuSebSi 

umetesad gavrcelebulia: Aspergillus-is, Penicillium-isa da Fusarium-is gvaris mikroor-

ganizmebi, Semdeg modis Trichoderma-sa da Mucor-is gvarebi. sxva gvaris warmomad-

genlebi iSviaTad gvxvdeba. Aspergillus-is gvari aseve farTodaa warmodgenili wabla 

da Savmiwa niadagebSi, magram tyis rux niadagSi dominirebs ZiriTadad Penicillium-is 

gvari [27].  

Cven mier Catarebuli kumisis tbis mimdebare niadagis gamokvleviT gamovlin-

da halofiluri amonifikatorebi (7 Stami) da sokoebi (2 Stami) (nax. 3 da nax. 4).  
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nax. 3. halofiluri amonifikatorebis Stamebi: (sakvebi are _ xorcpeptoniani  

bulioni; kultivirebis xangrZlivoba – 6 dRe/Rame): 1 – Am – 15-4; 
2 – Am – 15-6; 3 – A–15-3-а; 4 – Am–15-7; 5 – A–15-5; 6 – A–15-4; 7 – A–15-3-b 

 

 

 
 

nax. 4. halofiluri sokoebis Stamebi: (sakvebi are ― gauze I;  

kultivirebis xangrZlivoba – 14 dRe/Rame): 1 – Aсt–15-1, 2 – Aсt–15-3 
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daskvna 

amrigad, halofiluri mikroorganizmebi mlaSob wylebsa da niadagSi farTo-

daa gavrcelebuli; gvxdeba iseTi ojaxebi, rogoricaa Halobacteriaceae, Methanosarcina-
ceae, Halomonadaceae, Paenibacillus da Bacillus. marilis koncentracia garemoSi areguli-

rebs halofilebis Tvisebriv da raodenobriv Sedgenilobas. halofilebis garkve-

uli jgufi fiziologiurad aqtiuri nivTierebebis aqtiuri producentebia. saqar-

Tvelos mlaSobi niadagebi ZiriTadad warmodgenilia halofiluri mikromicete-
biT. kumisis tbis mimdebare niadagebSi gvxdeba halofiluri sokoebi da amonifika-
torebi, Tumca mcire raodenobiT. 
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Resume: There were analysed the works of Georgian and foreign researchers about the diversity, 

taxonomy, specifics of the proliferation, variability in anthropogenic conditions of halophilic microorga-
nisms. There is considered the prospect of using halophilic microorganisms in practice.  
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bioqimia 

 

 

 

alchaimeris daavadebis bioqimiuri safuZvlebi  

nugzar aleqsiZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti, samedicino 

unifersiteti GEOMED) 

 

 

reziume: ganxilulia alchაimeris _ am metad rTuli da veragi daavadebis _ bi-

oqimiuri safuZvlebi neirotoqsikuri amiloidebis doneze da is prevenciuli Ronis-

Ziebebi, romlebmac SesaZlebelia Seamciros misi ganviTarebis riskebi. 

 

sakvanZo sityvebi: alchaimeris daavadeba; amiloidebi; enzimi sekretaza; neiro-

mediatori. 

 

 

Sesavali  

Tavis tvinis neirodegeneraciuli da neirofsiqiatriuli progresirebadi dar-

Rvevebi aRmoCenil iqna gasuli saukunis dasawyisSi (1901 w.), rodesac germanel qal-

baton augusta d-s daudginda es daavadeba. igi 1906 wels aRwera germanelma fsiqi-

atrma alois alchaimerma da mis sapativcemulod aRniSnuls 1910 wels e. krepelin-

ma alchaimeris daavadeba uwoda. 

 

 

ZiriTadi nawili 

jer kidev 25 wlis winაT gamoiTqva mosazreba, rom adreul asakSi Wkuasusto-

bas ganapirobebs alchaimeris (ah-AD) daavadeba, romelic centraluri qolinergu-
li sistemis ukmarisobiTaa gamowveuli. amis dasturi iyo is, rom:  

 sarwmuno darRvevebi iqna aRmoCenili centraluri qolinerguli neironebis 

doneze. alchaimeris daavadebis msubuqi formebi gamovlenil iqna xandaz-

mul adamianebSi; 

 qolinerguli tipis farmakologiuri naerTebiT zemoqmedebisas SesamCnevad 

umjobesdeboda pacientis SemecnebiTi funqcia; 

 alchaimeris daavadebis samkurnalod gansakuTrebiT mniSvnelovani aRmoCnda 

qolinesTerazas inhibitorebi.  

uaxlesi gamokvlevebiT dadginda, rom alchaimeris daavadebis ganviTarebaSi 

acetilqolinis garda, aqtiurad monawileobs sxva neiromediatorebic.  

aRsaniSnavia, rom dRes alchaimeris daavadebis diagnostikis, mkurnalobisa da 

instituciuri zedamxedvelobisaTvis aSS-Si 1 mln dolarze meti ixarjeba. bolo 
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xuTi wlis ganmavlobaSi iq alchaimeriT daavadebulTa raodenoba 5 mln-mde gai-
zarda. varaudoben, rom 2030 wlisaTvis es ricxvi 7 mln-s, xolo 2050 wlisaTvis 16 

mln-s gadaaWarbebs da, Sesabamisad, sikvdilianobac sagrZnoblad moimatebs. 

alchaimeris daavadeba SeiZleba iyos genetikurad gansazRvruli an gamowve-

uli ojaxuri da ekologiuri mizezebiT (sporaduli). alchaimeriT daavadebis Sem-
TxvevaTa 15 % ojaxuri xasiaTisaa (heredodegeneraciuli tipi) da progresulad 

viTardeba 5_10 wlis ganmavlobaSi, rac didi hemisferoebis qerquli struqturebis 

(Sublis, safeTqlisa da Txemis wilebSi) neironebis masobrivi kvdomiTaa gamowve-
uli.  

alchaimeriT daavadebisas aRiniSneba ori damaxasiaTebeli histopaTologiuri 

korelati: amorfuli amiloiduri tipis nivTierebebis Semcveli e. w. seniluri fo-

laqebisa da neironebSi gorglisebrad kondensirebuli Sesqelebuli fibriluri 

komponentebis (alchaimeris neirofibriluri gorglebi) dagroveba. aRniSnuli his-

topaTologiuri cvlilebebi mTel rig SemTxvevebSi xandazmulobis paralelurad 

mimdinareobs. alchaimeris daavadeba ufro xSirad da SedarebiT ufro adrec dau-

nis sindromis mqone pacientebSi formirdeba, rac neirodegeneraciul mdgomare-

obis CamoyalibebaSi 21-e qromosomis genetikur defeqtze miuTiTebs. ojaxuri Sem-

Txvevebi ki ganpirobebulia me-14 qromosomis mutaciiT. dadgenilia, rom lipopro-

tein E4-is arseboba (alelur E4 genTan erTad) aZlierebs alchaimeris daavadebis 

ganviTarebis risks. 

daavadebis erT-erTi pirveli klinikuri niSania qerqisa da hipokampis dazia-

nebebis gamo mexsierebis daqveiTeba. procesSi xSirad aqtiuradaa CarTuli apop-

tozi, aRiniSneba amiloidebis intensiuri dagroveba, amiloiduri β-peptidebis (AB) 
siWarbe. AB warmoiqmneba didi zomis amiloidis winamorbedi cilisagan (APP), rom-
lis geni 21-e qromosomaSia.  

gamoyofilia alchaimeris gamomwvevi ori gansxvavebuli geni da cila prese-

nilini. es ukanaskneli unda monawileobdes APP-s transportirebasa da daSlaSi. 

amiloidis winamorbedi APP izoformuli transmembranuli cilaa. misi daSlis Se-

degad miiReba uxsnadi formebi, α-sekretazas zemoqmedebiT ki _ xsnadi fragmenti 

_ sAPPα, romelSic nawilobriv warmodgenilia AB. APP-gan AB-s Camocileba xdeba β- 
da α-sekretazaTi. Tavis tvinze AB-s uaryofiTi moqmedeba ZiriTadad ganpirobe-

bulia maTi neirotoqsikuri bunebiT.  

alchaimeris daavadebis gamomwvev erT-erT mizezad ganixileba apolipoprote-

inis makodirebeli EY geni (APO-EY), romelic me-19 qromosomaSia. misi predomina-

nturi risk-faqtoria APO-E. am ukansknelis gavleniT Zlierdeba aTerosklerozis 

gamomwvevi qolesterolis transportireba, Tumca ver iqna dadgenili kavSiri APO-
E4-is aqtiurobasa da fsiqonervul darRvevebs Soris.  

arsebobs sxva mosazrebac, romlis mixedviT alchaimeris daavadeba SeiZleba 

gamoiwvios virusebma, aluminis ionebis siWarbem, acetilqolinis masinTezebeli 

enzimis qolinacetiltransferazasa da acetilqolinis dabalma donem da sxv. 

alchaimeri anTebiTi procesebiTaa ganpirobebuli, rac imiTac mtkicdeba, rom 

anTebiT reaqciaSi CarTulia TNF- citokini. TNF- sxva citokinebTan SedarebiT 

ufro metad aaqtiurebs nervuli aqsonis kvanZebTan dakavSirebul mikrogliur uj-

redebs da mikrogliis saSualebiT _ TNF--s sekrecias, romelic xels uwyobs Ta-

visufali radikalebis warmoqmnas da nervuli ujredebis JangviT dazianebas.  
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sabolood, alchaimeriT daavadebis pirobebSi apoptozis gaZlierebis Sede-

gad neironuli ujredebi kvdeba. pirvel etapze IL-1-iT aqtiurdeba winamorbedi APP 
cilisagan amiloidebisa da TNF--s sinTezi. paralelurad IL-1 da TNF- aaqtiurebs 
1-antiqimotripsinis (AC-T) sinTezs, rac kritikulia -amiloiduri fibrilebis 

warmoqmnisas. TNF--s gavleniT Zlierdeba agreTve Tavisufali radikalebis induq-

cia da toqsikuri glutamatis sinTezi. Sedegad, -amiloidis, TNF--s, toqsikuri 
glutamatisa da Tavisufali radikalebis zemoqmedebiT aRiniSneba apoptozis gziT 

ujredebis TviTmkvleloba. 

yuradRebas ipyrobs is faqti, rom alchaimeris daavadebisas mexsierebis daq-

veiTebas akontrolebs APO-E (apo-proteini E) geni, romlis moqmedebiT regulir-

deba im cilis biosinTezi, romelic ganapirobebs Tavis tvinSi lipidebis homeo-

stazs. alchaimeris dros demenciisa da Wkuasustobis gansakuTrebiT Zlieri risk-

faqtorebi aRmoCnda APO-2, APO-3 da APO-4, romlebic Tavis tvinSi cila -amilo-

idebis dagrovebasa da alchaimeris daavadebis gaaqtiurebas axdens. 

alchaimeris daavadebisas specialurad iqna Seswavlili neironis pre- da 

postsinapsuri cilebi: vezikuluri sami cila (sinaptotagmini, sinaptofizini da 

Rab-3A), sinapsuri membranis ori cila (Gap-43 da sinaptobrevini) da postsinapsuri 
ori cila (neirogranini, sinaptopodini). alchaimeris SemTxvevaSi aRniSnuli ci-

lebi axalgazrda janmrTel adamianebTan SedarebiT xandazmulebSi sagrZnoblad 

mcirdeba, rac gansakuTrebiT mkveTrad gamovlinda frontalur qerqSi. dadgenil 

iqna, rom sinapsuri cila p35-sintaqsin-I-Tan da p58, anu sinaptotagminTan asocire-

bul mdgomareobaSi specifikurad urTierTqmedebs rogorc presinapsur arxebTan, 

ise SNARE cilebTan da aqtiurad monawileobs neiromediatorebis kalciumze da-

mokidebul egzocitozSi. 

rogorc irkveva, yovelive es sinapsebis vezikulebis doneze sinapsebis paTo-

genezTanaa dakavSirebuli. sakontrolosTan SedarebiT alchaimeriT adreul asak-

Si daavadebisas (early inset AD  EAD) frontaluri qerqis sinapsur vezikulebSi ci-

lebis raodenoba 30_70 %-iT mcirdeba, mogvianebiT ganviTarebuli daavadebisas 

(late onset AD  LAD) _ 82_88 %-iT, hipokampSi ki _ 22_82 %-iT.  

alchaimeris daavadebis umaRlesi risk-faqtoria genetikuri darRvevebi. dad-

genil iqna, rom, Tu 12000 wyvili tyupis 80 %-Si daavadebis mizezia genetikuri da-

rRvevebi da, Tu tyupebs Soris erT-erTs aRmoaCnda alchaimeris daavadeba, 55 %-Si 

misi wyvilic adre Tu gvian alchaimeriT daavaddeba. 

alchaimeris daavadebis samkurnalo preparatis Seqmnis mizniT mravali far-

macevtuli firmaa dainteresebuli; Tumca, garkveuli miRwevebis miuxedavad, seri-

ozuli warmatebebi dRemde ver iqna miRweuli. bolo xanebSi gaCnda informacia 

alchaimeris samkurnalod mwvane Cais gamoyenebis Sesaxeb. aris mosazreba, rom 

mwvane Cais samkurnalo Tvisebebi ganpirobebulia Cais foTlebSi Warbi raodeno-

biT polifenolebis (rogorc antioqsidantebis) arsebobiT. 

2005 wels gamoqveynda saintereso naSromi, romelic exeboda alchaimeris gan-

viTarebis Sekavebas enzim -sekretazas (BACE1) moqmedebiT. aRmoCnda, rom -sekre-
tazas moqmedebiT amiloidis winamorbedi cilis daSlis Sedegad Tavis tvinSi 

grovdeba uxsnadi cilebi da warmoiqneba amiloiduri folaqebi.  

zemoaRniSnulidan gamomdinare, avtorebma perspeqtiulad miiCnies alchaimeris 

samkurnalod BACE1-is Sekavebis unaris gamoeyeneba. am mizniT lentivirusiT Tavis 
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tvinSi Seiyvanes modificirebuli mokle interferirebadi rnm, BACE1-is makodirebe-
li genebis moqmedebis inhibitori. aRmoCnda, rom erTi Tvis ganmavlobaSi lentivi-

rusiT mkurnalobis Semdeg Tagvebs, romlebsac dakarguli hqondaT mexsiereba, praq-

tikulad aRudgaT labirinTuli amocanebis gadawyvetis unari da gauumjobesdaT 

mexsiereba. paralelurad damuSavda axali neirofiziologiuri teqnologia alcha-

imeris daavadebis adreuli prognozirebisaTvis. naCvenebi iqna, rom 60 sruliad 

janmrTeli adamianidan Wkuasustoba aRmoaCnda mxolod 6-s, romlebsac alchaimeriT 

daavadebamde Tavis tvinis magnitur-rezonansuli skanirebisas safeTqlisa da Txe-

mis ubnebSi aReniSnebodaT dabali fiziologiuri aqtiuroba.  

alchaimeris daavadebisas amiloiduri beta-peptidebis agregaciisa da toqsi-

kuri folaqebis warmoqmna sqematurad warmodgenilia 1-l nax-ze. 

 

 

naxa. 1. amiloidebis winamorbedi APP cilisagan alfa- da  

beta-sekretazebis moqmedebiT amiloidebis agregatebis,  

oligomerebisa da monomerebis warmoqmnis sqema 

 

rogorc am naxazidan Cans, amiloidis APP winamorbedi cilis alfa- da beta-

sekretazebiT daSlis Sedegad Tavis tvinSi (A) warmoiqmneba amiloidebis agrega-
tebi. amiloidebis fibriluri agregatebi Aβ 40 da Aβ 42 naxazze (eleqtronul 

versiaSi) aRniSnulia mwvane feriT, romlebic neirotoqsikuri nivTierebebia da 

alchaimeris daavadebis risk-faqtorebs warmoadgens. Aβ peptidebi qmnis toqsikur 
agregatebs Aβ folaqebis saxiT (B).  

alchაimeris ganviTarebis Sekaveba SesaZlebelia enzim -sekretazas (BACE1) 
SekavebiT, romlis moqmedebiT Tavis tvinSi xdeba uxsnadi Aβ-neirotoqsikuri ami-
loiduri folaqebis warmoqna. aRniSnulidan gamomdinare, alchaimeris samkurna-

lod warmatebiT gamoiyeneba -sekretazas inhibitori. am mimarTulebiT eqsperimen-

tebi kvlav grZeldeba. 

sxva meTodologiuri midgomis mixedviT, yuradRebas ipyrobs alchaimeriT da-

avadebulebSi Tavis tvinis struqturuli warmonaqmnebis zomebis cvlileba. ker-

Zod, SemCnulia, rom alchaimeriT daavadebul adamianebSi sagrZnoblad mcirdeba 

hipokampis zoma. aqedan gamomdinare, Tavis tvinis struqturebis ganzomilebebis 

cvlilebebze dakvirvebiT SesaZlebeli xdeba winaswar vivaraudoT mosalodneli 

alchaimeriT daavadebis Sesaxeb da SevimuSaoT prevenciuli RonisZiebebi. 

uaxlesi monacemebis Tanaxmad, iaponelma mecnierebma ukve Seqmnes alchaimeris 

daavadebis Semakavebeli vaqcina (http://health.rambler.ru/-articl-es-/25231/). preparati gamoi-
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cada genetikurad modificirebul im Tagvebze, romlebsac hqondaT alchaimeris 

msgavsi daavadebisadmi midrekileba. gamocdebma warmatebiT Caiara. vaqcinaSi Car-

Tuli iyo -amiloidis masinTezebeli genis matarebeli virusi. vaqciniT unda mom-

xdariyo imunuri sistemis gaZliereba, rac mimarTuli iqneboda alchaimeris daa-

vadebisas warmomqmnili mavne cilebis Sesacnobad da maT gasanadgureblad.  

ase rom, vaqcinis gavleniT mniSvnelovnad Semcirda Tavis tvinSi amiloiduri 

cilebis grovebi. sami Tvis mkurnalobis Semdeg moxda virTagvas daswavlis una-

ris sruli normalizacia. samwuxarod, jer kidev Znelia seriozuli daskvnis gake-

Teba, radgan ramdenime wlis winaT inglisSi analogiuri vaqciniT mkurnalobisas 

eqperimentSi monawile ramdenime pacienti encefalomielitiT gardaicvala. 

alchaimeris daavadebisas, roca darRveulia mexsiereba, pacientebis samkurna-

lod Tavis tvinSi xSirad SehyavT nervis zrdis faqtori, rac sagrZnoblad aum-

jobesebs mexsierebas da informaciis reproduqcias.  

sainteresoa is faqti, rom alchaimeris daavadeba iSviaTia nigeriaSi. bune-

brivia, amiT dainteresdnen mecnierebi. rogorc gairkva, nigeriis mosaxleobis sak-

veb bostneulSi uxvadaa antiqolinesTerazuli nivTierebebi, romlebic akavebs en-

zimacetilqolinesTerazas aqtiurobas da amgznebi neiromediatoris (acetilqo-

linis) dagrovebis xarjze aqtiur mdgomareobaSi rCeba neironebi da neironuli 

ansamblebi.  

nigeriaSi gavrcelebuli 22 mcenaridan Spondias mombin-is fesvis qerqis eqst-
raqti acetilqolinesTerazul aqtiurobas akavebs 83.94 %-iT, Callophinophyllum inop-
hyllum-is fesvis qerqi – 58.52 %-iT, C. jagus-is foTlebi – 74.25 %-iT, Combretum molle-s 
foTlebi da Reros qerqi, Sesabamisad, 90.42 da 88.13 %-iT. aqedan gamomdinare, me-

cnierebma daaskvnes, rom aRniSnuli mcenareebis uSualod miReba an sakvebSi ing-

redientis saxiT CarTva alchaimeriT daavadebis prevenciis erT-erT winapirobad 

unda miviCnioT. 

 me-2 nax-ze warmodgenili tomogramidan kargad Cans, Tu janmrTel adamianeb-

Tan (I) SedarebiT ramdenad mkveTradaa gamoxatuli struqturuli darRvevebi alc-

haimeriT daavadebulTa (II) Tavis tvinis specifikur ubnebSi.  

 

I II 

 
nax. 2. janmrTeli (I) da alchaimeriT daavadebul (II)  

adamianTa Tavis tvinis tomogramebi 

 

vinaidan jer kidev ar arsebobs alchaimeriT daavadebulTa mkurnalobis rea-

luri SesaZlebloba, fsiqo- da musikaluri Terapiis specialistebis azriT, saWi-
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roa mxatvruli literturis kiTxva, Wadrakis TamaSi, krosvordebisa da Tavsate-

xebis amoxsna, musikalur instrumentze dakvra, enebis Seswavla da sxva mravali 

saxis saqmianoba, romlebic mniSvnelovnad aZlierebs neironebisa da neironuli 

ansamblebis aqtiurobas. ar SeiZleba nervuli sistemis xangrZlivi droiT hipo-

kineziur mdgomareobaSi datoveba, radganac biologiur signalebs moklebuli 

neironebi da neironuli ansamblebi kargavs sinapsebs da kvdeba.  

Tavis tvinis neironebisaTvis aseve sasargebloa vitaminebiT mdidari bostne-

ulisa da xilis miReba. icxovreT optimisturi ganwyobiT, moerideT agresiul so-

cialur garemosa da izolirebul cxovrebas. cnobilia, rom stresi, alchaimeris 

daavadebis gaaqtiurebis erT-erTi risk-faqtoria, xolo xalisiani cxovreba zog-

jer wamalze ukeTesia.  

miuxedavad imisa, rom jerjerobiT ar arsebobs aRniSnuli daavadebis samkur-

nalo preparatebi, am diagnozis mqone daavadebulTa samkurnalod amJamad medicinis 

muSakebi iyeneben dofaminerguli da noradrenerguli sistemis gamaaqtiurebel 

preparat piribedils, romlis moqmedebiT sagrZnoblad umjobesdeba mexsiereba da 

yuradRebis koncentracia; Tavis tvinSi sisxlis mimoqcevis mosawesrigeblad _ 

fosfodiesTerazas inhibitorebs: pentoqsifilinsa da vinpocetins, romelTa 

meSveobiT xdeba sisxlZarRvebis gafarToeba da sisxlis reologiuri Tvisebebis 

gaumjobeseba. farTod gamoiyeneba agreTve kalciumis arxebis blokatorebi. zomieri 

demenciis mizniT specialistebi gvTavazoben standartul eqstraqts, alfa ad-

renoblokator nicergolins, peptiderguli aminmJavebis preparatebs da sxv. am 

preparatebiT SesaZlebelia mxolod demenciis nawilobrivi gaumjobeseba. garda 

amisa, pirvel rigSi, albaT, saWiroa Tavad daavadebulebmac Seasrulon eqimis 

rCevebi:  

 ganeridon greSe gamRizianeblebs; 

 gaaaqtiuron sazogadoebrivi saqmianoba da ar dauSvan neironebisa da ner-

vuli ansamblebis xangrZlivi droiT hipokineziur mdgomareobaSi dayov-

neba. 

 

 

daskvna 

amrigad, alchaimeri Zalze rTuli daavadebaa, romlis ganmapirobebeli faq-

tori centraluri qolinerguli sistemis ukmarisobaa. misi erT-erTi klnikuri 

niSani, rogorc aRvniSneT, qerqisa da hipokampis dazianebis gamo mexsierebis daqve-

iTebaa, magram arsebobs sxva mosazrebac, romlis mixedviT daavadebis gamomwvevi 

SeiZleba iyos virusebi, aluminis ionebis siWarbe, acetilqolinis masinTezebeli 

enzimis dabali done da sxv. amJamad aqtiurad grZeldeba kvleva daavadebis mize-

zebis, misi mkurnalobisa da prevenciis sakiTxebis gadasaWrelad Tanamedrove teq-

nologiebis gamoyenebiT. 
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BIOCHEMICAL PATHWAYS OF ALZHEIMERS DISEASE 
N. Aleksidze  
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Resume: There is considered biochemical bases of Alzheimer's disease at the level of neurotoxic 

amyloids and those preventive measures, that will reduce the risk of Alzheimer's disease.  
 
Key words: Alzheimer’s disease; amyloids; enzyme secretas; neuromediator. 

 
 
 
 

БИОХИМИЯ 
 

 

БИОХИМИЧЕСКАЯ ОСНОВА ЗАБОЛЕВАНИЯ АЛЬЦГАЙМЕРА 

Алексидзе Н. Г. 
(Тбилисский государственный университет им. И. Джавахишвили, Медицинский университет 
GEOMED) 
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energetika 

 

 

 

geoTermuli energiis racionaluri gamoyeneba sacxovrebeli 

Senobebis TbomomaragebisaTvis  

elene fancxava, qeTevan veziriSvili, qeTevan mWedliZe, maia jixvaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: warmodgenilia cdis Sedegebi, romlebic exeba geoTermuli wylebis 

yvelaze ufro racionalur gamoyenebas maTi Tanmimdevruli eqspluataciisas ro-

gorc gaTbobis sistemebSi, ise cxeli wyliT momaragebisaTvis. dasabuTebulia geo-

Termuli wylebis kompleqsuri gamoyenebis mizanSewoniloba, rac saTbobis mniSvne-

lovan ekonomias iZleva da aumjobesebs garemos ekologiur mdgomareobas. 

 

sakvanZo sityvebi: geoTermuli; eqspluatacia; Tbomomarageba; mineralizebuli; 

WaburRili. 

 

 

Sesavali  

geoTermul energiaze, rogorc erT-erT ganaxlebul energiaze, moTxovnile-

bis gazrda ganpirobebulia organuli saTbobis maragis SemcirebiT da imis gamo, 

rom mravali ganviTarebuli qveyana aseTi saTbobis (kiri, navTobi) imports eweva. 

garda amisa, Tburi da atomuri energetika sakmaod arasasurvel gavlenas axdens 

adamiansa da garemoze. geoTermuli energiis gamoyenebisas aucilebelia misi dade-
biTi da uaryofiTi mxareebis gaTvaliswineba.  

geoTermuli energiis ZiriTadi Rirseba is aris, rom SeiZleba misi saTbobad 

gamoyeneba rogorc cxeli wylis, ise wylisa da orTqlis narevis saxiT (gaaCnia 

rogori temperatura eqneba mas). 

 

 

ZiriTadi nawili 

planetis vulkanur raionebSi, sadac geoTermuli wylebis temperatura 

140 150  0C da ufro metia, ekonomiurad momgebiania geoTermuli energiiT eleqtro-

energiis gamomuSaveba. 100 0C-ze naklebi temperaturis mqone miwisqveSa geoTermuli 

wylebi, rogorc wesi, SeiZleba gamoyenebul iqnes Senobebis TbomomaragebisaTvis, 

cxeli wyliT uzrunvelyofisaTvis da sxva miznebisTvisac (cxrili 1) [1]. 
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cxrili 1 

geoTermuli energiis gamoyenebis sfero 
 

geoTermuli wylebis temperatura, о C namuSevari wylebis gamoyenebis are 

140 oC-ze meti eleqtroenergiis gamosamuSaveblad 

100 0 C-ze naklebi Senoba-nagebobebis gasaTbobad 

60 o C-is farglebSi cxeli wyliT momaragebisaTvis 

60 o C-ze naklebi saTburebis gasaTbobad, geoTermul 

sacivebel mowyobilobebSi 
 

geoTermuli energiis ZiriTadi nakli is aris, rom namuSevari wyali unda ga-

daitumbos miwisqveSa horizontSi gsacxeleblad, meore nakli ki Termuli wyle-

bis maRali mineralizaciaa. msoflio asociaciis eqspertTa jgufma, romelic geo-

Termuli energiis sakiTxebs Seiswavlis, gaakeTa Sefaseba dabali da maRali tem-

peraturis geoTermuli energiis Sesaxeb. me-2 cxrilSi mocemulia Cveni planetis 

TiToeul kontinentze arsebuli sxvadasxva tipis geoTermuli wylis potencialis 

monacemebi [2]. 
 

cxrili 2           

sxadasxva tipis geoTermuli wylis potencialis monacemebi 

dasaxeleba geoTermuli wyaros tipi 

kontinenti 

eleqtroenergiis warmoebisaTvis 

maRali temperaturis mqone 

geoTermuli energia, tj/w 

dabali 

temperaturis 

geoTermuli energia 

siTbos 

saxiT, tj/w 

(qveda zRvari) 

tradiciuli  

teqnologia 

tradiciuli da 

binaruli teqnologia 

evropa 1830 3700 >370 

azia 2970 5900 >320 

afrika 1220 2400 >240 

Crd. amerika 1330 2700 >120 

laT. amerika 2800 5600 >240 

okeaneTi 1050 2100 >110 

msoflio 

potenciali 

 

11200 

 

22400 

 

>1400 
  
rogorc cxrilidan Cans, geoTermuli wyaroebis potenciali kolosaluria, 

magram misi gamoyeneba Zalze umniSvnelod xdeba.  

sacxovrebeli da sawarmoo Senobebis gaTbobisa da cxeli wyliT momaragebisa-

Tvis saWiro gamaTbobeli wylis temperatura ar unda iyos 50_60 0C-ze naklebi. 

maRaltemperaturiani Zliermineralizebuli da dabaltemperaturiani nakle-

bad mineralizebuli geoTermuli wylebis gamoyeneba sacxovrebeli da sawarmoo 

Senobebis TbomomaragebisaTvis SeiZleba miRweul iqnes misi Tanmimdevruli eqs-

pluataciisas. Tavidan misi gamoyeneba SesaZlebelia gaTbobis sistemebSi, Semdeg 

ki cxeli wyliT momaragebisaTvis. Tumca es garkveul siZneleebTanaa dakavSirebu-

li, radgan cxeli wyliT momarageba mTeli wlis ganmavlobaSi TiTqmis erTnairia, 

maSin rodesac, gaTboba sezonuria da is damokidebulia raionis klimatur piro-

bebze, garemos temperaturaze, wlisa da dRe-Ramis droebze [3]. 
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dReisaTvis SemuSavebulia sxvadasxva sqema, romelTa mixedviTac xdeba Termu-

li wylebis gamoyeneba sacxovrebeli da sawarmoo Senobebis gaTbobisa da cxeli 

wyliT momaragebis uzrunvelsayofad. 

maRaltemperaturiani Zliermineralizebuli Termuli wylebiT Tbomomarage-

bis SemaTxvevaSi, rodesac wylis temperatura 80 0C-ze metia, saWiro xdeba mowyobi-
lobaSi Sualeduri Tbomcvlelis gamoyeneba. aseTi sqemis principuli gadawyveta 

mocemulia 1-l nax-ze.  

 
nax. 1. SualeduriUTbomcvlelis sqema:L1 _ WaburRili; 2 _ gaTbobis sistemis  

Tbomcvleli; 3 _ cxeli wyliT momaragebis Tbomcvleli, I _ safexuri;  

4 _ cxeli wyliT momaragebis Tbomcvleli, II _ safexuri; 5 _ gaTbobis sistema 
 

sqemis mixedviT, WaburRilidan amosuli Termuli wylebi or paralelur xa-

zad iyofa. erTi nawili miemarTeba gaTbobis TbomcvlelSi da Semdeg I safexuris 

wylis gamacxelebelSi, raTa Semdeg ganxorcieldes cxeli wyliT Senobis momara-

geba; meore xazi ki miemarTeba II safexuris TbomcvlelSi. imisaTvis, rom Tavidan 

iqnes acilebuli milgayvanilobis gabindva, Termuli wylebi gamoyenebuli unda 

iqnes Sualeduri Tbomcvlelebis saSualebiT. maRalmineralizebuli wyali Wabur-

Rilidan miemarTeba momxmarebelTan, xolo Termuli wylebidan gamoyofili mari-

lebi ileqeba rezervuarsa da klaknila milebSi. aseTi sqemis nakli is aris, rom 

xdeba Termuli wylis potencialis Semcireba. 

zemoT warmodgenili sqemis mixedviT kurort `nalCikSi~ (yabardo-balyareTi) 

xorcieldeboda Termuli wylebis mxolod balneologiuri miznebisaTvis gamoye-

neba. Rrma WaburRilebSi aRmoCenili maRaltemperaturiani wyliT SesaZlebeli 

gaxda sacxovrebeli saxlebis, sawarmoo Senobebisa da sasaTbure meurneobis gaT-

boba. 78 0C temperaturis mqone wyali WaburRilidan miemarTeba `mili milSi~ ti-

pis TbomcvlelSi. aq igi Tavisi siTbos nawils gadascems xist wyals, romelic 

Semdeg milebiT miewodeba rogorc sacxovrebel da sawarmo Senobebs cxeli 

wyliT momaragebisaTvis, ise sasaTbure meurneobebsac, sadac xdeba weliwadSi ori 

mosavlis miReba. 37_38 0C-mde gagrilebuli Termuli wylebis ZiriTadi momxmare-

beliaMbalneologiuri samkurnalo dawesebulebebi. 

dabaltemperaturiani naklebad mineralizebuli Termuli wylebiT Tbomoma-

ragebis SemTxvevaSi, rodesac wylis temperatura 80 0C-ze naklebia, saWiro xdeba 

Termuli wylis potencialis amaRleba, rac SesaZlebelia sxvadasxva meTodiT, ro-

melTagan umTavresia:  
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 Termuli wylebis miwodeba paralelurad gaTbobisa da cxeli wyliT moma-

ragebisaTvis da gamaTbobeli wylis pikuri Secxeleba; 

 geoTermuli Tbomomaragebis sistemis Seqmna. 

pirveli sqemis Tanaxmad WaburRilidan Termuli wyali Sedis cxeli wyliT 

momaragebis sistemaSi da paralelurad _ pikur saqvabeSi, sadac cxeldeba im tem-

peraturamde, romelic Seesabameba meteorologiur pirobebs da Semdeg gadadis 

gaTbobis sistemaSi. me-2 nax-ze warmodgenili sqemis gamoyeneba gansakuTrebiT mi-

zanSewonilia maSin, roca geoTermuli Tbomomarageba xorcieldeba gaTbobasa da 

cxeli wyliT momaragebaze iq, sadac WaburRiulebis gaburRva gacilebiT Znelia 

da Zviri jdeba; pikuri saqvabe ki WaburRilebis raodenobis Semcirebis saSuale-

bas iZleva.   

meore sqema warmoadgens ufro rTul variants, vidre wina. aq WaburRilidan 

wamosuli Termuli wyali cxeldeba 160_200 0C-mde, rac Tbur qselsa da cxeli 

wyliT momaragebis sistemaSi wylis temperaturis gaTanabrebis saSualebas iZleva. 

 
nax. 2. wylis pikuri gamacxelebeli danadgaris (saqvabis) principuli sqema:  

1 _ WaburRili; 2 _ pikuri gamacxelebeli; 3 _ gaTbobis sistema; 4 _ avz-akumulatori 

 

me-3 nax-ze mocemulia geoTermuli Tbomomaragebis sistemis sqema. WaburRi-

lidan (0) Termuli wyali jer saqvabeSi (8) xvdeba, Semdeg degazatorisa (1) da 

wylis qimiuri gamwmendis (2) gavliT gaTbobis sistemaSi, anu gadadis gamacxele-

belSi (5). aqedan gacxelebuli wyali miemarTeba sacxovrebel saxlebSi. calkeuli 

saxlebis saabonento mimRebs aqvs Semrevi (9), sadac xdeba qseluri wylisa da gaT-

bobis sistemidan gamosuli namuSevari wylis erTmaneTTan Sereva. saWiro tempera-

turis mqone narevi TanmimdevrobiT gaivlis gaTbobis sistemas (5) da Semdeg mTli-

anad ixarjeba cxeli wyliT momaragebis sistemaSi (6).  

 
 nax. 3. geoTermuli Tbomomaragebis sistemis sqema: 0 _ WaburRili;  

1 _ degazatori; 2 _ wylis qimiuri gamwmendi; 3 _ wyalgamacxelebeli;  

4 _ Semrevi; 5 _ gaTbobis sistema; 6 _ cxeli wyliT momaragebis sistema;  

7 _ avz-akumulatori; 8 _ saqvabe 
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am sqemaSi gaTvaliswinebulia namuSevari wylis sistemidan sakanalizacio 

qselSi gadaRvra. amasTan, dayenebulia avz-akumulatori (7) erTi an ramdenime Se-

nobisaTvis. 

garemos temperaturis momatebisas wylis xarji Semyvanze rCeba mudmivi. spe-

cialuri gadamrTveliT wylis nawili miemarTeba cxeli wyliT momaragebis sis-

temaSi ise, rom ar gaivlis gaTbobis sistemas. regulatoris meSveobiT wylis tem-

peratura mudmivia gaTbobis mTeli sezonis ganmavlobaSi. zafxulis periodSi Te-

rmuli wylebi miewodeba cxeli wyliT momaragebis sistemas gamacxeleblis gver-

dis avliT. 

aseTi sqemiT SesaZlebelia Termuli wylis temperaturis gamoyeneba, Wabur-

Rilebis raodenobis minimumamde Semcireba, garda amisa, rogorc Tburi qselebis 

diametrisa da maTi ganfenilobis, ise gaTbobis sistemis liTonSemcvelobis Sem-

cireba. magram aseT sistemaSi pikuri gamacxelebeli (saqvabe) gardaiqmneba bazisur 

generatorad gaTbobis mTeli sezonis ganmavlobaSi. aqedan gamomdinare, izrdeba 

saqvabis dadgmuli simZlavre da saTbobis xarji. arsebobs mosazreba, rom gac-

xelebisas wylis temperatura ar unda aRematebodes 100 0C-s, raTa ar moxdes ko-

roziisa da minaduRis warmoqmna. am SemTxvevaSi ukeTesia moewyos ormiliani gama-

nawilebeli qseli. es ki damatebiTi faqtoria, romelic amcirebs sistemis efe-

qtianobas. amitomac saWiroa mocemuli sqemiT muSaobisadmi kritikuli midgoma da 

misi SerCeva yvela konkretul SemTxvevaSi dasabuTebuli unda iqnes ekonomikuri 

gaangariSebiT. 

me-4 nax-ze mocemulia Tburtumboebiani da pikuri gamacxelebliT aRWurvili 

kompleqsuri geoTermuli Tbomomaragebis sistema, romelic gamoirCeva CamosaSvebi 

wylis siTbos transformaciiTa da kargi regulirebiT. wyali wyarodan (1) gai-

vlis gamwmends (2), tumboebis (3) saSualebiT ܳ௔ raodenobiT gadaityorcneba erT-

milian Tbur milSi (4) da miemarTeba momxmarebelTan ݐ௔ temperaturiT. wylis erTi 

nakadi (ܳଵ) cxeldeba pikur saqvabeSi (5) ݐ௡ tempraturamde da iqidan xvdeba Sem-
revSi (7), sadac mas Seereva namuSevari wyali, romelic winaswar aris Secxele-

buli Tburi tumbos kondensatorSi (8) ݐ௚ temperaturamde. namuSevari wyali ݐ଴ tem-
peraturiT gaTbobis sistemis Semdeg iyofa sam nakadad. erTi nawili (ܳଷ) miemar-
Teba tumbos kondensatorisa (8) da Semrevisaken (7), meore nakadi _ Tburi tumbos 

amaorTqleblisaken (9), sadac civdeba ݐ௫ temperaturamde da gadaiRvreba. mesame na-
wili Sedis SemrevSi (12), saidanac ݐ௥ temperaturis mqone ܳ௥ raodenobis wyali ga-

dadis avz-akumulatorsa (11) da cxeli wyliT momaragebis sistemaSi (10).  

wyarodan wylis meore nakadi (ܳଶ),	ܤଵ ventilis gavliT miewodeba Semrevs (12) 

da cxeli wyliT momaragebis qsels. Tu geoTermuli wylis temperatura ݐ௥ tempe-
raturaze naklebi iqneba, maSin wyali gacxeldeba saqvabeSi (5) ݐ௥ temperaturamde 
da ܤଶ ventilis gavliT moxvdeba cxeli wyliT momaragebis sistemaSi ܳ௥ raode-
nobiT. 

gamaTbobeli koeficientis amaRlebisa da temperaturis ufro operatiulad 

regulirebis mizniT wylis temperaturis Tburi tumboebis agregatebi sistemaSi 

CaerTveba mimdevrobiT ise, rom kondensatorSi (8) wylis Secxeleba da amaor-

TqlebelSi (9) gaciveba ganxorcieldes ramdenime safexurad. 
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nax. 4. Tburtumboebiani da pikuri gamacxeleblis mqone kompleqsuri geoTermuli 

Tbomomaragebis sqema: 1 _ WaburRili; 2 _ wylis gamwmendi; 3 _ tumboebis sadguri; 4 _ 

tranzituli milsadeni; 5 _ pikuri gamacxelebeli; 6 _ gaTbobis sistema; 7 da 12 _ Semrevi; 

8 _ kondensatori; 9 _ amaorTqlebeli; 10 _ cxeli wyliT momaragebis sistema; 11 _ avz-

akumulatori 

 

garemos temperaturis cvlilebasTan erTad wylis temperaturis regulireba 

xdeba pikuri saqvabiT, maSin rodesac Tburi tumboebis Tbomwarmoebluroba da Wa-

burRilidan wylis amoRebaze moTxovna rCeba ucvleli. pikuri saqvabis gamorTvis 

Semdeg regulireba xdeba Tburi tumboebis saSualebiT. es uzrunvelyofs wliur 

grafikSi WaburRilidan Tanabari raodenobiT wylis amoRebis moTxovnas. 

aseT sistemaSi geoTermuli wylis siTbos gamoyenebis wili miT ufro metia, 

rac ufro naklebia temperatura gaTbobis sistemaSi. amitom aq mizanSewonilia 

konveqtoruli an paneluri gaTbobis sistemis gamoyeneba, sadac saangariSo tempe-

ratura iqneba 40_45 0C. 
 

 

daskvna 

am sistemis udrenaJo sistemasTan Sedarebam cxadyo, rom geoTermuli wyle-

bis kuTri xarji Termotransformatul sqemasTan SedarebiT TiTqmis 2-jer metia, 

vidre drenaJis armqone sistemaSi; amasTan, efeqtianobis koeficientic ufro di-

dia. Tburi danadgarebis jamuri wili wliur Tbur balansSi minimaluria. es ga-

remoeba imis pirobas qmnis, rom mocemuli sqemis gamoyeneba umjobesia im raioneb-

Si, sadac saTbobis gadazidvis xarjebi metia WaburRilebis gaburRvis xarjebze. 

Cveni qveynis saTbob-energetikuli balansis axlandeli daZabuli mdgomare-

obis pirobebSi geoTermuli wylebis siTbos gamoyeneba sayofacxovrebo-komuna-
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luri miznebisaTvis, soflis meurneobaSi saTburebis mosawyobad, sxvadasxva teq-

nologiuri procesis siTboTi da siciviT momaragebisaTvis, didad Seuwyobs xels 

saqarTvelos calkeuli regionebis energomomaragebis gaumjobesebas. 
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RATIONAL USE OF GEOTHERMAL ENERGY FOR HEAT SUPPLY OF 
RESIDENTIAL HOUSES 
E. Pantskhava, K. Vezirishvili, K. Mchedlidze, M. Jikhvadze  
(Georgian Technical Yniversity) 

 
Resume: There are presented the results of tests related to the smartest use of geothermal waters 

during their consecutive exploitation both in heating systems and for hot water supply are presented. The 
expediency of combined use of geothermal waters, that provides the considerable economy of fuel and 
improves ecological status of the environment is substantiated, as well.  

 
Key words: bore-hole; exploitation; geothermal; heat supply; mineralized. 

 
 
 
 

ЭНЕРГЕТИКА 
 

 

РАЦИОНАЛЬНОЕ ПРИМЕНЕНИЕ ГЕОТЕРМАЛЬНОЙ ЭНЕРГИИ ДЛЯ 
ТЕПЛОСНАБЖЕНИЯ ЖИЛЫХ ДОМОВ 

Панцхава Э. В., Везиришвили К. О., Мчедлидзе К. Г., Джихвадзе М. Дж. 
(Грузинский технический университет) 

 
Резюме. Представлены результаты опытов касательно самого рационального применения гео-

термальных вод при их последовательной эксплуатации как в отопительных системах, так и для 
снабжения горячей водой. Обоснована целесообразность комплексного применения геотермальных 
вод, что дает значительную экономию топлива и улучшает экологическое состояние среды. 

 
Ключевые слова: геотермальный; минерализованный; теплоснабжение; скважина; эксплуатация. 
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energetika 

 

 

 

saqarTvelos bioenergetikuli potencialis Sefaseba da mcenareuli 

zeTisagan biodizelis warmoebis SesaZleblobebi  

Tengiz akobia, elene fancxava, qeTevan veziriSvili, maia jixvaZe,  

qeTevan mWedliZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia saqarTvelos bioenergetikuli potenciali da bioresur-

sebisagan, kerZod mcenareuli zeTisagan, biosawvavis miRebis SesaZleblobebi. saqar-

Tvelos bunebrivi klimaturi pirobebis gaTvaliswinebiT biosawvavis miRebis teqno-

logiuri procesebis Sefasebisas gamovlinda, rom energetikul-ekonomikuri Tvalsa-

zrisiT biosawvavis warmoebisaTvis erT-erTi yvelaze efeqturi saSualebaa mcenare 

kanolas (rafsis) gamoyeneba. igi kultivirdeba laboratoriul pirobebSi da mis bio-

masas moixmaren biodizelis sawarmoeblad. Catarebuli kvlevebis safuZvelze dad-

ginda, rom rafsis kultura mSvenivrad egueba aRmosavleT da dasavleT saqarTve-

los bunebriv klimatur pirobebs.  

kvlevis meore nawili exeba rafsis zeTis biosawvavad gardaqmnis meTods, rom-

lis mixedviT saqarTvelos teqnikuri universitetis organuli qimiis laboratoria-

Si eTerifikaciis gziT rafsis zeTisagan miRebul iqna biodizeli. 

 

sakvanZo sityvebi: alternatiuli; biosawvavi; energoefeqturi; korozia; pre-

eTerifikacia. 

 

 

Sesavali  

civilizacis progress mudmivad Tan axlavs energetikis ganviTareba. yovel 

axal etapze xdeba arsebuli resursebis gamoyenebis meti srulyofa da daxvewa. 

ganaxlebadi nedleulisagan energiis alternatiuli wyaroebis gamoyenebis prob-

lema sul ufro da ufro aqtualuri xdeba Tanamedrove sazogadoebisaTvis ro-

gorc energetikuli krizisis, ise ekologiuri mdgomareobis gamo. biodizelis wa-

rmoeba mravalmxriv xelsayrelia, radganac qveyanas eqneba sakuTari, ganaxlebadi, 

alternatiuli sawvavi, rac Seamcirebs navTobze moTxovnilebas. ekologiurad 

sufTa sawvavis gamoyeneba uaryofiT gavlenas aRar moaxdens garemoze da gaizr-

deba qveynis energodamoukidebloba. 
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ZiriTadi nawili 

biodizeli ekologiurad sufTa sawvavia, romelic miiReba mcenareuli cxime-

bisagan da gamoiyeneba Cveulebrivi dizelis sawvavis Casanacvleblad. biodizelis 

sawarmoebeli nedleuli SeiZleba iyos sxvadasxva mcenareuli cximi: rafsi, soia, 

araqisi, palma, gadamuSavebuli mzesumzira da sxv. qimiuri TvalsazrisiT, biodi-

zeli warmoadgens meTilis eTers. misi warmoebisas eTerifikaciis procesSi zeTi 

da cximi reaqciaSi Sedis meTilis spirtTan da natriumis hidroqsidTan (romelic 

katalizatoris rols asrulebs), ris Sedegadac warmoiqmneba cximovani mJavebis 

meTilis eTeri da ZiriTadi gverdiTi produqti _ glicerini. biodizeli SeiZleba 

gamoyenebul iqnes Cveulebrivi Sigawvis ZravebSi rogorc damoukideblad, ise Cve-
ulebrivi dizelis sawvavTan Sereuli Zravas konstruqciis Seucvlelad.  

kanola (rafsi) kombostosebrTa jiSis yinvagamZle, tenisa da nayofieri nia-

dagis moyvaruli erTwlovani saSemodgomo da sagazafxulo mcenarea. igi kargad 

xarobs zomier sartylebSi; rafsi mravldeba TesliT; misi zrda-ganviTarebisa-

Tvis optimaluri temperaturaa 14_17 0C. uZlebs _8-dan _19 0C-mde yinvas. aqtiur 
temperaturaTa jami Seadgens 1800_2100-s. misi Tesli Seicavs 40_50 % zeTs. 

saqarTvelo, rogorc ganviTarebadi qveyana, mudmivad unda zrunavdes sakuTa-

ri, ganaxlebadi, alternatiuli sawvavis warmoebaze. amisaTvis aucilebela mso-

flio gamocdilebis gaziareba da msgavsi sakanonmdeblo Tu teqnologiuri inici-

ativebis ganxorcieleba. dReisaTvis ukve dagrovilia biodizelis warmoebis gar-

kveuli gamocdileba, romelic erTgvari adaptaciis Semdeg SeiZleba gamoyenebul 

iqnes saqarTvelos pirobebSi.  

aRsaniSnavia, rom evrokavSirSi SemuSavebulia saerTo evropuli SeTanxmebu-
li politika biosawvavis warmoebis mxriv. miRebulia evrokavSiris TeTri wigni 

(1997 w.), romelSic miTiTebulia biosawvavis wilis gazrdaze transportis sfero-

Si. mwvane wignSi (2002 w). xazgasmulia biomasis mniSvnelobis Sesaxeb energetikis 

ganviTarebis saqmeSi, xolo daskvniT nawilSi dasaxulia amocana, romelic 2020 

wlisaTvis dizelisa da benzinis sawvavis 20 %-iT biosawvaviT Canacvlebas iTva-

liswinebs. 

rafsis botanikur-biologiuri maxasiaTeblebis SeswavliT da misi zrda-gan-

viTarebisaTvis xelsayreli niadagur-klimaturi pirobebis gaanalizebiT dadgin-

da, rom saqarTveloSi rafsis maRalproduqtiuli da xarisxiani mosavlis miReba 

SesaZlebelia umeteswilad aRmosavleT saqarTveloSi (yvarlis, lagodexis, dedo-

fliswyaros, axalcixis, aspinZis mTian teritoriebze) da dasavleT saqarTveloSi, 

kerZod abaSis raionSi (enjelis masivebi).  

sawyisi nedleuli _ rafsis zeTi Sedis zeTsawurSi, sadac xdeba zeTis gamo-

yofa rafsis Srotisagan. gamoyofili rafsis zeTi gadaecema eTerifikaciis dana-

dgars, romelSic rafsis zeTs daemateba meTanoli (9:1 SefardebiT) da mcire rao-

denobiT tute katalizatori. qimiuri reaqciis Sedegad warmoiqmneba meTilis eTe-
ri (biodizeli), agreTve Tanmdevi produqti _ glicerini, romelic saboloo sa-
xiT Camoyalibebamde gaivlis gawmendis process. 

xarisxiani produqtis misaRebad saWiroa mTeli rigi moTxovnebis dacva: pre-

eTerifikaciis reaqciis Catarebis Semdeg meTileTerebis Semcveloba unda iyos  

96 %-ze maRali. swrafi da sruli preeTerifikaciis reaqciiT meTanoli miiReba 

Warbi raodenobiT, amitom meTileTeri misgan unda gaiwmindos. meTileTeri dize-
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lis teqnikaSi sawvavad gamoiyeneba. produqtebis gasapvna winaswari gasufTavebis 

gareSe yovlad dauSvebelia, radgan saponi gamoiwvevs filtris gaWedvas, rac wvis 

kameraSi fisisa da namwvis warmoqmnas uwyobs xels. maT mosaSoreblad aucilebe-

lia wyali da sorbenti (myari sxeulebi da siTxe, romlebic STanTqavs garemodan 

airs, orTqls an xsnad nivTierebebs). 

saboloo etapi es aris meTileTeris cximovani mJavebis gamoSroba, radgan 

wyali iwvevs biodizelSi mikroorganizmebis ganviTarebas da Tavisufali cximova-
ni mJavebis warmoqmnas, rac SemdgomSi ganapirobebs liTonis nawilebis korozias. 

biodizelis Senaxva sam Tveze metxans rekomendebuli ar aris, vinaidan igi iwyebs 

daSlas. 

  

 
 

rafsisagan biodizelis warmoebis teqnologiuri sqema 

 

kvlevis meore nawilSi SemuSavebulia biodizelis miRebis laboratoriuli 

meTodi. cdebi mimdinareobda saqarTvelos teqnikuri universitetis organuli qi-

miis laboratoriaSi. 

eqsperimentma daadastura, rom biodizeli xasiaTdeba zustad iseTive Tvise-

bebiT, rogorc Cveulebrivi dizeli. Catarebuli kvlevebis analizma cxadyo, rom 

saqarTvelos aqvs realuri SesaZlebloba awarmoos sakuTari alternatiuli, gana-

xlebadi da ekologiurad sufTa sawvavi _ biodizeli. 

saqarTvelo, rogorc evrokavSiris asociaciisa da energetikuli sazogado-

ebis srulfasovani wevri, valdeblia SeimuSaos ganaxlebadi energiis wyaroebis, 

kerZod biomasis, gamoyenebis miznobrivi maCveneblebi evrokavSris im direqtivebis 

moTxovnebis gaTvaliswinebiT, romlebic exeba ganaxlebadi energiis wyaroebis ga-

moyenebas. mocemuli kvlevis Sedegebi SesaZlebelia gamoyenebul iqnes biosawvavis 

industriis Seqmnis samoqmedo gegmisa da sagzao rukis SemuSavebisas mcirevadian 

(2030 w.) da grZelvadian (2050 w.) perspeqtivaSi. evrokavSiris xelSewyobiT biosa-
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wvavis warmoebaSi uaxlesi teqnolgiebis danergva rogorc finansuri, ise ekonomi-

kuri daxmarebis garantias iZleva. Aam amocanis gadasaWrelad aucilebelia:  

_ biosawvavis miRebis sferoSi uaxlesi miRwevebis analizis Seswavla;  

_ biomasisagan biosawvavis miRebis teqnologiuri procesebis, misi biosawvavad 

transformirebis yvelaze uaxlesi, xelmisawvdomi teqnologiebis gansazRv-

ra da energetikul seqtorSi maTi danergva;  

_ biosawvavis misaRebad biomasis nedleulis bazis gafarToeba energetikuli 

plantaciebis gaSenebis xarjze. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, saqarTveloSi biosawvavis industriis Camoya-

libebisaTvis saWiroa:  

 biosawvavis warmoebisaTvis biomasis resursebis kadastris Seqmna da yvela 

saxis resursis (ekonomikuri, ekologiuri, energoefeqturi, saTbobis balan-

sis) indeqsis gansazRvra;  

 bioenergetikis ganviTarebis koncefciis SemuSaveba;  

 ganaxlebadi energiis wyaroebis gamoyenebis stimulirebisa da sxva msgavsi 

sakiTxebis Sesaxeb kanonis miReba;  

 bioenergetikis dargSi samecniero-kvleviTi samuSaoebis stimulireba; 

 ganaxlebadi energiis wyaroebis saerTaSoriso saagentosa (IRENA) da mdgra-

di energetikis saerTaSoriso qsels (INFORSE-s) Soris myari kavSiris damya-
reba; 

 biosawvavis industriis ganviTarebis monawileobiT kerZo seqtoris stimu-

lirebisaTvis ekonomikuri instrumentebis SemuSaveba (subsidia, sagadasaxa-

do SeRavaTebi, SeRavaTiani kreditebi da sxv.);  

 ganaxlebadi energetikis sferoSi samecniero-kvleviTi samuSaoebisa da sapi-

lote proeqtebis ganxorcieleba;  

saerTaSoriso safinanso institutebsa da fondebs Soris grantebis misaRe-

bad kontaqtebis kidev ufro gaRrmaveba. 

 

 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. g arabiZe, n. arabiZe da sxv. narCeni biomasis energetikuli potenciali saqa-

rTveloSi (kadastri). Mmonografia. Tb., 2013. 

2. q. veziriSvili-nozaZe, e. fancxava da sxv. saqarTveloSi arsebuli energore-

sursebis aTvisebis potencialuri mimarTulebani. IV saerTaSoriso konfere-

nciis moxsenebaTa krebuli. quTaisi, 2016. 

3. q. veziriSvili-nozaZe, e. fancxava. aratradiciuli ganaxlebadi resursebis 

ekologiuri problemebis gadaWris alternativa. IV saerTaSoriso konferen-

ciis moxsenebaTa krebuli. quTaisi, 2016. 

4. n. arabiZe, q. veziriSvili-nozaZe, e. fancxava. biomasa _ alternatiuli gza 

energoefeqturobisken//energia, №3(83,) 2017. 



75 
 

ENERGETICS 
 
 

ASSESSMENT OF BIOENERGY POTENTIAL OF GEORGIA AND POSSIBILITIES 
OF BIODIESEL PRODUCTION FROM VEGETABLE OIL 
T. Akobia, E. Pantskhava, K. Vezirishvili, M. Jikhvadze, K. Mchedlidze  
(Georgian Technical University) 

 
Resume: The bioenergy potential of Georgia and possibilities of biofuel obtaining from bioresources, 

in particular, from vegetable oil are considered in the work. When assessing the engineering processes of 
biofuel production, taking into account natural climate conditions of Georgia it was revealed, that from the 
energy and economic viewpoints the use of plant canola (rape) for biofuel production is one of the most 
effective methods. It is cultivated in laboratory conditions and its biomass is used for biodiesel production. 
On the basis of conducted researches it was established, that rape crop is well adapted to natural climate 
conditions of both western and eastern parts of Georgia. The second part of the study deals with the method 
for rape-oil transformation into biodiesel, according to which in the laboratory of organic chemistry at the 
Georgian Technical University a biodiesel was obtained from rape-oil through etherification.  

 
Key words: alternative; biofuel; corrosion; energy-efficient; pre-etherification. 

 
 
 
 

ЭНЕРГЕТИКА 
 

 

ОЦЕНКА БИОЭНЕРГЕТИЧЕСКОГО ПОТЕНЦИАЛА ГРУЗИИ И 
ВОЗМОЖНОСТИ ПРОИЗВОДСТВА БИОДИЗЕЛЯ ИЗ РАСТИТЕЛЬНОГО 
МАСЛА 

Акобия Т. Т., Панцхава Э. В., Везиришвили К. О., Джихвадзе М. Дж.,  
Мчедлидзе К. Г. 
(Грузинский технический университет) 

 
Резюме. В работе рассмотрен биоэнергетический потенциал Грузии и возможности получения 

биотоплива из биоресурсов, в частности, из растительного масла. При оценке технологических про-
цессов производства биотоплива, с учётом природных климатических условий Грузии, было вы-
явлено, что с энергетико-экономической точки зрения, одним из наиболее эффективных методов 
является использование растения канола (рапс) для производства биотоплива. Оно культивируется в 
лабораторных условиях и его биомаса применяется для получения биодизеля. На основании про-
веденных исследований было установлено, что культура рапса хорошо приспосабливается к при-
родным климатическим условиям как западной, так и восточной части Грузии. Вторая часть иссле-
дования касается метода преобразования рапсового масла в биодизель, согласно которому в лабо-
ратории органической химии Грузинского технического университета биодизель был получен из рап-
сового масла путем этерификации. 

 
Ключевые слова: альтернативный; биотопливо; коррозия; преэтерификация; энергоэффективный. 



76 
 

gamoyenebiTi meqanika 

 
 

 

safreni aparatis turboreaqtiuli Zravas damcavi modulis 

dinamikuri datvirTvebis gansazRvris meTodika 

andro maisuraZe, slava mebonia, merab WeliZe, nika tabataZe 

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

 

 

reziume: ganxilulia safreni aparatebis turboreaqtiuli Zravas damcavi modu-

lis elementebis dartymiTi urTierTqmedeba frinvelebTan. SemoTavazebulia damcavi 

modulis frinvelebTan Sejaxebis Zalis gaangariSebis meTodika, romelic dafuZne-

bulia sistemis moZraobis raodenobis cvlilebis Teoremaze. frinvelebTan Sejaxe-

bis Sedegad gamowveuli damcavi modulis dinamikis Sesaswavlad Seqmnilia maTema-

tikuri modeli, romlis mixedviT Catarebulma maTematikurma eqsperimentebma cxadyo, 

rom modulis konstruqciaSi arsebuli drekadi elementebi asrulebs dempferis fun-

qcias da nawilobriv amcirebs dartymis Zalas. 

 

sakvanZo sityvebi: safreni aparati; frinveli; dartymis impulsi. 

 

 

Sesavali  

safren aparatebze gare zemoqmedebaTa Soris gansakuTrebuli adgili ukavia 

dartymiT datvirTvebs. dartymiTi zemoqmedebis buneba sxvadasxvagvaria. amis maga-
liTad SeiZleba davasaxeloT afeTqeba, ucxo sxeulebTan Sejaxeba frenisas an ae-
rodromze gadaadgilebis dros. dartyma aris safreni aparatis detalebSi moqmedi 

Zabvebis mkveTri gazrdis mizezi. frinvelebTan Sejaxeba usaTuod miekuTvneba 

dartymiTi zemoqmedebebis klass. cxadia, safreni aparatis da frinvelebis darty-
miTi urTierTqmedeba amcirebs frenis usafrTxoebis maCveneblebs. mozrdili fri-
nvelis moxvedra TviTmfrinavis ZravaSi praqtikulad yovelTvis iwvevs kompreso-
ris frTebis damtvrevas da Zravas mwyobridan gamosvlas.  

zemoaRniSnulidan gamomdinare, safreni aparatebis elementebis frinvelebTan 

Sejaxebisas warmoqmnili dartymiTi Zalebis Seswavla metad aqtualur problemas 

warmoadgens. 

 

 

ZiriTadi nawili 

zogadad, frinvelTa Sejaxeba sahaero xomaldebTan frenis usafrTxoebis 

problemaa da momavalSi TviTmfrinavebisa da frinvelebiს raodenobis zrdasTan 

erTad sakiTxi kidev ufro mniSvnelovani gaxdeba. safreni aparatebis frinveleb-

Tan SejaxebiT miRebuli dartymebi sakmaod xSiria da amgvari movlena yvela kate-
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goriis TviTmfrinavzea SeსაZlebeli. zogierT qveyanaSi Zalze saxifaToa Ramureb-

Tan Setakeba, radganac isini gundurad frenen RamiT, rodesac maTi danaxva TiTq-
mis SeuZlebelia [1]. 

2004 wels „transport kanadas“ mier Catarebuli kvlevebis mixedviT, frin-

velTa 15 % ejaxeba sahaero xomaldis cxvirs, orive frTas da Zravebs _ 13 %. sa-

haero xomaldis korpusze modis frinvelTa dartymebis 11 %, xolo dasajdom me-

qanizmze _ 9 %.  

evropis saaviacio usafrTxoebis saagentos mier Catarebuli gamokvlevebiT 

1999-dan 2008 wlamde frinvelebTan SejaxebiT gamowveuli avariebis 44 % Zravebis 

dazianebam ganapiroba, 31 % _ frTebis dazianebam da 13 % _ qaris damcavi „Site-

bis“ mwyobridan gamosvlam. aRsaniSnavia, rom sahaero xomaldis cxviris daziane-
bis Sedegad gamowveuli avariebis raodenobam mxolod 8 % Seadgina.  

ase rom, frinvelebTan Sejaxebis Sedegad dazianda Zravebis 42 %. am Zravebis 

umetesobis dazianeba iyo: turboreaqtiuli (turboventilatoruli) _ 56 %, tur-

boxraxnuli _ 38 % da dguSebiani _ 6 %. frTebis dazianebaze modioda 31 %, wina 

minaze _ 13 %, cxvirze _ 10 % da korpusze _ 4 %.  

jon tompsonis kvlevis Tanaxmad, romelic Catarda 2012 wlis ivnisSi staven-

gerSi (norvegia) da moicavs bolo 100 wlis ganmavlobaSi momxdari CitebTan Seja-
xebebis SemTxvevebs, avariebis 76 % Zravebis mwyobridan gamosvlis Sedegi iyo, xo-
lo 7 % saqare „Sitebis“ dazianebam gamoiwvia.  

frinvelebTan Sejaxeba ZiriTadad xdeba TviTmfrinavis afrenisa da dajdomi-
sas 150 m simaRlis farglebSi, magram zogjer Sejaxeba arc bilikze afrena-daj-

domis drosaa gamoricxuli. rogorc wesi, frinvelebTan Sejaxebis albaToba kle-

bulobs simaRlis matebasTan erTad. Tumca dafiqsirebulia CitebTan Sejaxeba  

1120 m simaRleze (lauborne, 1974 w.). migraciis dros Citebi SeuniSnavT everestis 

mTaze (9144 m), gedebis gundi _ 2229 m simaRleze dasavleT evropasa da islandias 

Soris teritoriaze, batebisa _ 6096 m simaRleze da a. S. ase rom, CitebTan Sejaxe-

bis realoba SesaZlebelia nebismier simaRleze.  

fineTis satransporto aviaciis usafrTxoebis saagentos mier 2000_2011 wle-

bis sxvadasxva angariSidan retrospeqtulad iqna Segrovili sahaero xomaldis 

frinvelebTan Sejaxebis monacemebi [2], romelTa saerTo raodenoba iyo 1831. es ma-

Cveneblebi mocemulia 1-l nax-ze. 

 
nax. 1. sahaero xomaldis frinvelebTan Sejaxebis  

monacemebi 2000_2011 wlebis mixedviT 
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ganviTarebul qveynebSi mudmivad mimdinareobs iseTi konstruqciebis Seqmna, 

romelTa simtkice sakmarisi iqneboda frinvelebTan Sejaxebis SemTxvevaSi. es asa-

xulia normatiul dokumentebSi, kerZod saaviacio wesdebaSi, sadac xazgasmiTaa 

aRniSnuli: „TviTmfrinavi ise unda iyos daproeqtebuli, rom zRvis doneze krei-

seruli Cv  siCqariT an 2440 m simaRleze Cv85,0  siCqariT frenisas gauZlos 1,8 kg 

masis mqone frinvelTan Sejaxebas seriozuli dazianebis gareSe.  

safreni aparatebis, maT Soris TviTmfrinavebis, daproeqtebis dros unda Ca-

tardes rogorc statikuri, ise dinamikuri gaangariSebebi, rac aucilebelia maTi 

simtkicisa da saimedoobis uzrunvelsayofad, raTa safrenma aparatma, miuxedavad 

frinvelTan Sejaxebisas miRebuli dazianebebisa, SeZlos frena da aerodromze 

usafrTxo dajdoma [3].   

amasTan dakavSirebiT SemuSavebul iqna TviTmfrinavis frinvelebTan Sejaxe-

bis Zalis gaangariSebis meTodika. 

cnobilia, rom frinvelis tani (masa) Sedgeba rbili qsovilisagan (50 %), ConCxi-
sagan (10 %-ze naklebi) da siTxisagan (40 %). aRsaniSnavia, rom zogierTi avtori si-
iTxis masad miiCnevs frinvelis masis 70 %-s. vinaidan frinvelis Zvlebis simtkice 

gacilebiT naklebia dartymis dros warmoqmnil wnevaze, isini Tvlian, rom mas aqvs 

drekad-blant-plastikuri Tvisebebi. amitom dartymis dros frinvelis tanSi mim-

dinare fizikuri procesebi SeiZleba aRiweros hidrodinamikuri modelis meSveobiT, 

anu warmovidginoT is, rogorc siTxiT (magaliTad, wyliT) savse moculoba. modelis 

forma SeiZleba iyos cilindruli, sferuli an elifsoiduri [4-6]. 

frinvelis da TviTmfrinavis dartymiTi urTierTqmedebis gansazRvrisaTvis 

ganvixiloT v  siCqariT moZravi garkveuli moculobis cilindruli formis Txe-

vadi sxeulis Sejaxeba xist zRudesTan. 

zRudesTan Sexebis momentidan cilindrul sxeulSi 1v  siCqariT gavrcelebas 

iwyebs kumSvis talRa (dartymiTi talRa). Tavisufali sazRvrebidan imave dros ai-

rekleba gaiSviaTebis (gantvirTvis) talRebi, romelTa gavrcelebis siCqare iqneba 

.2v  cilindruli formis sxeulisaTvis es yvelaferi sqematurad gamosaxulia me-2 

nax-ze.  

 
nax. 2. cilindruli sxeulis Sejaxeba xist zRudesTan ( Lcilindris sigrZea)  
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dartymiTi talRis frontis meore mxares (sivrce dartymiTi talRis fronti-

dan zRudemde da gantvirTvis frontebamde) warmoiqmneba maRali wnevis are.  

maRali wnevis moqmedebis dro zRudeze Zalian mcirea da ganisazRvreba gan-

tvirTvis talRis mier Sexebis adgilamde miRwevis droiT, romelic grZeldeba ma-

nam, sanam gantvirTvis talRa ar gaivlis manZils uaxloesi Tavisufali sazRvri-

dan Sexebis adgilamde. maSasadame, saxezea maRali wnevis mokle piki da mometebu-

li wnevis SedarebiT xangrZlivi periodi. 

dartymis sawyis momentSi cilindruli sxeulis wina nawili deformirdeba 

da siTxe iwyebs zRudeze gadinebas, xolo ukana nawili jer kidev inarCunebs Ta-

vis formas (nax. 2). cilindrul sxeulSi warmoqmnili dartymiTi talRis fronti 

miaRwevs mis ukana nawils maSin, rodesac es nawili zRudemde miva, rac praqtiku-

lad erTdroulad xdeba. amitom dartymis xangrZlivoba cilindruli sxeulis 

ukana nawilis mier zRudemde miRwevis drois tolia da ganisazRvreba sxeulis si-

grZisa da siCqaris SefardebiT, e. i. v
L Ti ( L cilindruli sxeulis sigrZe). 

mocemul SemTxvevaSi dartymiTi urTierTqmedebis Zalovani parametrebis gan-

sazRvrisaTvis yvelaze ufro xelsayrelia dartymis klasikuri Teoria [7]. 

dartymis momentSi maqsimaluri wnevis gansasazRvravad gamoiyeneba sistemis 

moZraobis raodenobis cvlilebis Teorema, romlis Tanaxmad, sistemis moZraobis 

raodenobis cvlileba drois raime monakveTSi udris sistemaze moqmedi gare Za-

lis impulss. 

dartymis momentSi zRudis farTobis erTeulze mosuli damuxruWebuli siT-

xis masa: 

m v t  1  kg/m2, 

sadac  aris siTxis simkvrive, kg/m3;  

1v  mocemul masalaSi dartymiTi talRis gavrcelebis siCqare, romelic ama-

ve masalaSi bgeriTi talRis siCqaris tolia, m/wm;  

t drois monakveTi, wm. 

am masis moZraobis raodenoba: 

,1 vtvmv   kg.m/wm, 

sadac v  aris warmosaxviTi cilindris formis Txevadi sxeulis siCqare dartymis 

momentamde, m/wm. 

Zalis (mocemul SemTxvevaSi igulisxmeba maqsimaluri wneva) impulsia .max tp   

moZraobis raodenobis cvlilebis Teoremis Tanaxmad: 

,max1 tpvtv   

saidanac dartymis momentSi siTxis maqsimaluri wneva: 

.1max vvp   

maqsimaluri dartymis Zala udris maqsimaluri wnevisa da cilindris ganiv-

kveTis farTobis namravls: .maxmax SpP   

Sexebis adgilTan gantvirTvis talRis miRwevisTanave damyardeba e. w. kvazi-

Wavluri dineba. am fazaze wneva (mxedvelobaSia Wavlis wneva uZrav zRudeze) Sei-

Zleba ganisazRvros energiis Senaxvis kanonidan, romlis Sesabamisad pS  Zalis 

muSaoba t  drois ganmavlobaSi tolia tv   simaRlisa da S  ganivkveTis siTxis 

svetis damuxruWebis energiisa, e. i.  
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,
2

2vtSvtvpS 
  

saidanac vRebulobT: .
2

2vp 
  

frinvelebTan Sejaxebis Sedegad gamowveuli damcavi modulis dinamikis Se-

saswavlad Seiqmna maTematikuri modeli, romlis mixedviTac Catarda Semdegi maTe-

matikuri eqsperimentebi. 

me-3 nax-ze naCvenebia abc Zalis impulsis (xamgrZlivoba 0,0025 wm) moqmedebis 

Sedegad gamowveuli modulis gadaadgileba. grafikidan naTlad Cans, rom de mo-
nakveTze moduli moZraobs Zalis impulsis moqmedebis damTavrebis Semdeg, xolo 

ef monakveTi Seesabameba modulis de gadaadgilebis Sedegad gamowveuli SekumSu-

li zambaris mier modulis ukusvliT moZraobas.  

 

 
nax. 3. 0,0025 wm xamgrZlivobis impulsuri abc ZaliT gamowveuli  

modulis de da ef gadaadgilebebi zambarebis arsebobis SemTxvevaSi 

 

naxazebze s modulis gadaadgilebaa, v _ modulis siCqare. ase rom, impulsu-

ri ZaliT (frinvelTan Sejaxebis Sedegad) gamowveul datvirTvas mTlianad iRebs 

moduli, radgan frinvelTan Sejaxebis ac momentSi moduli praqtikulad ar gada-

adgildeba de mimarTulebiT.  

aRniSnuli moZraobebi sruldeba modulis dinamikuri datvirTviT gamowveu-
li moZraobebis aRmweri meore rigis diferencialuri gantolebis [8] maTematikuri 

modelirebis gziT Catarebuli kvlevis safuZvelze. 

 ,2 Pcxxnxm    (1) 

sadac m  aris modulis masa; n winaaRmdegobis koeficienti; c sixiste; P  impu-

lsuri Zala, romlis moqmedebis xangrZlivoba ganisazRvreba 03,0002,0  wm-is peri-

odiT.  

cxadia, modulis de moZraoba, romelic iwyeba frinvelTan Sejaxebis damTav-

rebis Semdeg, gamowveulia frinvelTan Sejaxebis ac momentis periodSi miRebuli 

kinetikuri energiis Sedegad, rasac TvalnaTlad adasturebs me-4 nax-ze warmodge-

nili modulis gadaadgilebebis Sesabamis siCqareTa grafikebi. marTlac, frinvel-

Tan Sejaxebis momentSi moduli myisierad Rebulobs ab siCqares, anu kinetikur 
energias, ris meSveobiTac xorcieldeba modulis Semdgomi de moZraoba Sesabamisi 
bc siCqaris vardnis fonze, romelic mTavrdeba c wertilSi, anu rodesac modulis 

gadaadgileba aRwevs maqsimums e wertilSi. Semdgom ki SekumSuli zambaris poten-
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ciuri energiis xarjze moduli iwyebs ukusvliT ef moZraobas Sesabamisi cv siCqa-
ris fonze (nax. 4). 

 

 
 

nax. 4. 0,0025 wm xamgrZlivobis impulsuri Zalis Sedegad  

gamowveuli modulis de da ef gadaadgilebebi Sesabamisi siCqaris  

ab da bc monakveTebis TanxlebiT 

 

sainteresoa, ra rols asrulebs modulTan mimarTebaSi zambara (an zambare-

bi) frinvelTan Sejaxebis dros. aRniSnulis dasazusteblad ganvixiloT (1) dife-

rencialuri gantoleba c  drekadi elementis, anu zambaris gareSe: 

 Pxnxm   2 .  (2) 

me-5 nax-ze naCvenebia modulis moZraobebi iseTive dinamikuri datvirTvebiT, 

rogorc me-3 nax-zea warmodgenili. aRsaniSnavia, rom am SemTxvevaSi zambarebi ma-

Tematikur modelSi gaTvaliswinebuli ar aris. 

 

 
 

nax. 5. abc 0,0025 wm xamgrZlivobis impulsuri Zalis Sedegad  

gamowveuli modulis de da ef moZraobiTi gadaadgilebebi zambarebis gareSe 

 

rogorc me-5 nax-dan Cans, mocemul SemTxvevaSi de ubani imave formisaa, oR-
ond gazrdilia gadaadgileba zambarebis ararsebobis gamo. aseve aRar xdeba ef 
ubanze modulis ukansvla, anu is agrZelebs v siCqariT ef gadaadgilebas manam, sa-

nam ar daejaxeba ZiriTad agregats. 
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me-6 nax-ze naCvenebia Sesabamisi siCqareTa cvlilebis grafiki. aqac modulis 

siCqaris cvlilebis da Sesabamisi gadaadgilebis mrudebi analogiuria me-4 nax-ze 

naCvenebi mrudebisa. 

amrigad, zambarebi impulsuri Zalis zemoqmedebisas praqtikulad ver icavs 

moduls dazianebisagan. Tumca warmodgenil modelSi arsebuli zambarebi asru-

lebs dempferis (Semarbileblis) funqcias, rac saWiroa imisaTvis, rom moduli Zi-

riTad agregats ar daejaxos, e. i. zambarebi, faqtobrivad, icavs ZiriTad agregats 

modulTan impulsuri dajaxebisgan, rac metad mniSvnelovania. 

 

 
 

nax. 6. 0,0025 wm xamgrZlivobis impulsuri Zalis Sedegad gamowveuli  

modulis de da ef gadaadgilebebi zambarebis gareSe arsebuli  

sistemisaTvis Sesabamisi siCqaris ab da bc monakveTebis TanxlebiT 

 

me-7 nax -ze warmodgenilia 10 kg-iani modulis gadaadgilebis dinamikuri pro-

cesis grafiki 6,8 kg masis frinvelTan dajaxebisas, rodesac safreni aparatis siC-

qare 80 m/wm-ia (300 km/sT). 

 

 
 

nax. 7. dinamikuri procesis grafiki: m=6,8 kg; rva zambara 
 

me-8 nax-ze warmodgenilia 10 kg-iani modulis gadaadgilebis dinamika m=6,8 kg 
masis mqone frinvelTan dajaxebisas erTi zambaris gaTvaliswinebiT, rodesac sa-

freni aparatis siCqare 80 m/wm-ia (300 km/sT). 
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nax. 8. dinamikuri procesis grafiki: m=6,8 kg; erTi zambara 

 

me-9 nax-ze warmodgenilia 10 kg modulis gadaadgilebis dinamika m=1,8 kg ma-
sis mqone frinvelTan dajaxebisas, erTi zambaris gaTvaliswinebiT, rodesac saf-

reni aparatis siCqare 80 m/wm-ia (300 km/sT). 

 

 
 

nax. 9. dinamikuri procesis grafiki: m=1,8 kg; erTi zambara 

 

me-10 nax-ze warmodgenilia 100 kg-iani modulis gadaadgilebis dinamika  

m=12 kg masis frinvelTan dajaxebisas, rodesac safreni aparatis siCqare 80 m/wm-

ia (300 km/sT). 100 kg-iani modulis inerciuloba imdenad didia, rom 0,0025 wm peri-

odSi moqmedi 15360 kg impulsuri Zalis dros (romelic gamowveulia 12 kg masis 

mqone frinvelTan SejaxebiT) modulis gadaadgileba 7 mm-s aRwevs. 

 

 
 

nax. 10. dinamikuri procesis grafiki: m=12 kg 
 

me-11 da me-12 nax-ebze sxvadasxva masStabiT warmodgenilia 100 kg-iani modu-

lis gadaadgilebis dinamika m=1 kg frinvelTan dajaxebisas, rodesac safreni apa-

ratis siCqare 80 m/wm-ia (300 km/sT). rogorc naxazebidan Cans, am SemTxvevisaTvis 

modulis gadaadgileba mxolod 0,35 mm-ia.  
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nax. 11. dinamikuri procesis grafiki: m=1 kg (m-bi 100 mm/m) 
 

 

 
 

nax. 12. dinamikuri procesis grafiki: m=1 kg (m-bi 1000 mm/m) 
 

e. i. am SemTxvevaSi modulis gadaadgileba praqtikulad nulis tolia da Se-

saZlebelia misi ugelebelyofa. 

 

 

daskvna 

 miRebulia turboreaqtiuli Zravas damcavi modulis dinamikuri datvirTve-

bis saangariSo formulebi, romelTa saSualebiT SesaZlebelia ganisazRv-

ros sxvadasxva zomisa da siblantis ucxo sxeulebis ZravasTan Sejaxebisas 

warmoqmnili Zalebi; 

 maTematikuri modelirebiT dadgenilia, rom 100 kg masis mqone moduli faq-

tobrivad ver aswrebs gadaadgilebas dartymis momentSi da amis gamo zamba-

rebi am SemTxvevaSi umoqmedoa; 

 zambarebis ararsebobis SemTxvevaSi moduli garkveuli periodis Semdeg eja-

xeba ZiriTad agregats, xolo zambarebis arsebobisas modulis kinetikuri energia 

gadadis zambarebis potenciur energiaSi, ris Sedegadac xdeba dartymis Serbileba. 
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APPLIED MECHANICS 
 
 

THE METHOD OF CALCULATING OF THE DYNAMIC LOADS OF THE 
SECURITY MODULE OF TURBO-JET ENGINE OF THE AIRCRAFT 
A. Maisuradze, S. Mebonia, M. Chelidze, N. Tabatadze  
(R. Dvali Institute of Machine Mechanics) 

 
Resume: There is considered the shock interaction of the protective module of the turbo-jet engine of 

the aircraft with a bird. The method for calculating the collision force of the protective module of the turbo-
jet engine of the aircraft with a bird is proposed, which is based on the theorem on the change in the amount 
of motion of the system. The mathematical model for the study of dynamic phenomena in the collision of the 
protective module with a bird is developed. The experiment carried out using this model showed, that the 
elastic elements in the design of the model perform damping function and partially reduce the force of 
impact.  

 
Key words: aircraft; bird; impact impulse. 

 
 
 
 

ПРИКЛАДНАЯ МЕХАНИКА 
 

 

МЕТОДИКА РАСЧЕТА ДИНАМИЧЕСКИХ НАГРУЗОК ЗАЩИТНОГО МОДУЛЯ 
ТУРБОРЕАКТИВНОГО ДВИГАТЕЛЯ ЛЕТАТЕЛЬНОГО АППАРАТА 

Майсурадзе А. И., Мебония С. А., Челидзе М. А., Табатадзе Н.Г. 
(Институт механики машин им. Р. Двали) 

 
Резюме. Рассмотрено ударное взаимодействие защитного модуля турбореактивного двигателя 

летательного аппарата с птицей. Предложена методика расчета силы столкновения защитного модуля 
турбореактивного двигателя летательного аппарата с птицей, которая основывается на теореме об из-
менении количества движения системы. Разработана математическая модель для изучения динами-
ческих явлений при столкновении защитного модуля с птицей. Эксперимент, проведенный с по-
мощью этой модели, показал что упругие элементы в конструкции модели выполняют демпфиру-
ющую функцию и частично снижают силу удара. 

 
Ключевые слова: летательный аппарат; птица; ударный импульс. 
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agroinJineria 

 

 

 

Raruli arxebis gamtarunarianobis Semcirebis mizezebi  

erekle keCxoSvili, haik maglamiani 

(saqarTvelos teqnikuri universitetis c. mircxulavas saxelobis wyalTa 

meurneobis instituti, ss „saqwyalproeqti“) 

 

 

reziume: mocemulia Raruli arxebis danergvisa da aTvisebis mokle istoria. da-

dgenilia saqarTvelos pirobebisaTvis maTi upiratesoba sxva saxis arxebTan Sedare-

biT. ganxilulia eqspluataciis procesSi saproeqto gaangariSebebTan mimarTebaSi 

Raruli arxebis gamtarunarianobis Semcirebis mizezebi, gamowveuli sayrdenebis 

(dgarebisa da filebis) araTanabari jdomiTa da masTan dakavSirebuli calkeuli Ra-

rebis qanobis cvlilebiT. axsnilia Rarebidan wylis gadmoRvris mizezebi. ZiriTadi 

mizezi swored momdevno Raris Semcirebuli qanobiT ganpirobebuli wylis gazrdili 

siRrmea an hidravlikuri naxtomis pirobebSi wylis nakadis meore SeuRlebuli si-

Rrmis gadaWarbeba Raris Sesabamis gabaritze. SemuSavebulia rekomendaciebi sayrde-
nebis araTanabari jdomis mizezebis aRmosafxvrelad rogorc mSeneblobis, ise eq-

spluataciis procesSi. 

 

sakvanZo sityvebi: araTanabari jdoma; gamtarunarianobis Semcireba; qanobis 

cvlileba; Rarebis Sevseba; Raruli arxebi; SeuRlebuli siRrmeebi; wylis gadmo-

Rvra; hidravlikuri naxtomi. 

 

 

Sesavali  

sarwyavi arxebidan wylis danakargebis Semcirebis sakiTxi gansakuTrebul 

mniSvnelobas iZens ХХI saukuneSi. klimatis globaluri cvlileba da masTan da-

kavSirebuli naleqebis Semcireba iwvevs mdinareTa Camonadenis klebas da Sedegad 

_ sarwyavi wylis deficits [1, 2]. amasTan, mosaxleobis raodenobriv matebas Tan 

unda axldes soflis meurneobis produqciis warmoebis zrdac. wylis danakargeb-

Tan brZola yovelTvis iyo melioraciisa da wyalTa meurneobis sferos saproeq-

to da saeqspluatacio organizaciebis saqmianobis erT-erTi prioritetuli mima-

rTuleba [3]. dRes gansakuTrebiT mwvaved dgas es sakiTxi mcirewylian aridul re-

gionebSi. wlebis ganmavlobaSi aRniSnul problemaze muSaobs mravali qveynis im 

regionebis samecniero-kvleviTi organizaciebi, sadac sarwyavi miwaTmoqmedeba so-

flis meurneobis safuZvels warmoadgens [4]. 
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ZiriTadi nawili 

sarwyavi wylis danakargebTan brZolis erT-erTi saukeTeso saSualebaa asa-

wyobi rkinabetonis konstruqciebis gamoyeneba arxebis mosapirkeTeblad an uSua-

lod kveTis mosawyobad [5]. XX saukunis Sua periodisaTvis asawyobi rkinabetonis 

Rarebis gamoyeneba warmoadgenda erT-erT yvelaze perspeqtiul mimarTulebas sar-

wyavi sistemis Sesaqmnelad. asawyobi rkinabetonis konstruqciebi gamoirCeva ma-

RalteqnologiurobiTa da mSeneblobis vadebis simciriT. garda amisa, xasiaTdeba 

maRali xarisxiTa da saeqspluatacio TvisebebiT, rac garantirebulia maTi qar-

xnuli warmoebiT.  

Raruli arxebis pirapirebis hermetizacia uzrunvelyofilia moqnili sadebe-
biT, romelTa SekumSva xdeba Rarisa da masSi gamdinare wylis woniT. miRebuli 

sqemis Sesabamisad wylis gaJonvis Tavidan acilebis mizniT Rarebi unda moewyos 

sayrdenebze, raTa arsebuli datvirTva gadaeces mxolod pirapirebs. amasTan, sayr-

denebis simaRlis cvalebadoba saSualebas iZleva garkveul farglebSi ugule-

belyofil iqnes arxis trasis gaswvriv reliefis uswormasworoba. 

italiaSi arsebuli praqtikis gaziarebiTa da gaTvaliswinebiT yofil sabWo-
Ta sivrceSi pirveli Rarebi gamoCnda gasuli saukunis 60-ian wlebSi. sxvadasxva 

regionSi gamoyenebuli iyo sxvadasxva konstruqciis, 0.3-dan 1.5 m-mde siRrmis na-

xevrad wriuli, naxevrad elifsuri, paraboluri Rarebi, romelTa sayrdenebis si-

maRle daaxloebiT 2.5_3.0 m-s Seadgenda. sarwyavi arxebis mowyobis am progresuli 

meTodis aTvisebis pionerad iTvleba saqarTvelo, romelic garkveulwilad dain-

teresebuli iyo imiT, rom arxebis trasebi naklebad yofiliyo damokidebuli us-

wormasworo adgilmdebareobaze. 

XX saukunis 70-ian wlebSi Catarda asawyobi rkinabetonis konstruqciebis 

unifikacia wyalsameurneo mSeneblobisaTvis. Rarebis mravalferovani konstruqci-

ebidan, rogorc ufro teqnologiuri warmoebasa da montaJis dros, SerCeul iqna 

ЛР markis (ЛР-4, ЛР-6, ЛР-8, ЛР-10) da, Sesabamisad, oTxi zomis (40, 60, 80 da 100 sm 

siRrmis) paraboluri Rarebi. sayrdenebad gamoyenebuli iyo ximinjebi, saZirkvle-

biani dgarebi da sayrdeni filebi. aRsaniSnavia, rom saqarTvelos pirobebSi upi-

ratesoba eniWeboda dgarebsa da filebs. 

80-iani wlebis dasawyisSi „saqsaxwyalproeqti“ (amJamad, ss „saqwyalproeqti“), 

rogorc wamyvani organizacia, axorcielebda Raruli arxebis daproeqtebis, war-

moebisa da eqspluataciis gamocdilebis ganzogadebas [6]. samuSao procesSi gai-

rkva, rom eqspluataciaSi myofi arxebis nawilis gamtarunarianoba SedarebiT nak-

lebi iyo saproeqto mniSvnelobaze, rac iwvevda wylis gadmoRvras zogierT sayr-

denze. es faqti SeiniSneboda rogorc kritikulze meti (amierkavkasiaSi), aseve kri-

tikulze naklebi qanobis (Sua aziaSi) SemTxvevaSic. am arxebis nivelirebam gamo-

avlina mizezi. es iyo sayrdenebis (dgarebisa da filebis) araTanabari jdoma. ara-

Tanabrobis sidide aRwevda 5-6 sm-s (saSualo mniSvneloba _ 3-4 sm-s), rac Seesa-

tyviseboda Raruli arxebisaTvis miRebuli mSrali maragis sidides. jdoma gamo-

wveuli iyo an sayrdenebis fuZis arasaTanado (arasakmarisi) gamkvrivebiT, an Rare-

bis pirapirebidan wylis gaJonviT, ris Sedegadac mkveTrad icvleboda fuZis gru-

ntis meqanikuri maxasiaTeblebi [7].  

zemoaRniSnulidan gamomdinare, gakeTda daskvna, rom gamtarunarianobis Sem-

cireba sayrdenebis maqsimaluri jdomis adgilebSi xdeba wylis donis momatebis 
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gamo (Rarebis bortebTan SedarebiT) Raruli arxis sruli Sevsebisas (nax. 1). am 

daskvnis mixedviT, rekomendacia gaewia Rarebis SerCevis mrudebis koreqtirebas 

maTi Semcirebuli gamtarunarianobis gaTvaliswinebiT.  

 

 
 

nax. 1. gamtarunarianobis Semcirebis sqema `cocxali kveTis~ Semcirebisas 

 

SemdgomSi gairkva, rom wylis gadmoRvra xdeba aramarto Raris maqsimaluri 

Sevsebis dros da, rac yvelaze sainteresoa, gadmoRvris adgili SeiZleba sulac 

ar emTxveodes sayrdens da iyos misgan ramdenadme moSorebuli dinebis mimarTu-

lebiT. 

samuSaos Cabarebis miuxedavad, problemis gadawyvetaze muSaoba grZeldeboda 

mravali wlis ganmavlobaSi. saqmeSi CaerTvnen saqarTvelos hidroteqnikisa da me-

lioraciis samecniero-kvleviTi institutis (axlandeli saqarTvelos teqnikuri 

universitetis c. mircxulavas saxelobis wyalTa meurneobis instituti) mecniere-

bic. xangrZlivi savele dakvirvebebis Sedegad gamovlinda Semdegi kanonzomiere-

bebi: 

 wyali SeiZleba gadmoiRvaros Raris aranakleb 60 %-iT Sevsebisas;  

 gadmoRvrili wylis moculoba miT ufro metia, rac ufro didia sayrdenis 

jdoma;  

 wylis gadmoRvra ZiriTadad SeiniSneba maSin, roca Raris qanobis mniSvne-

loba axlos aris kritikulTan (sxva SemTxvevSi gadmoRvra xdeba iSviaTad 

_ mxolod maSin, Tu sayrdenis jdoma aRwevs saSualoze met sidides). 

am kanonzomierebebis analizisa da ganmeorebiTi nivelirebiT miRebuli masa-

lebis detaluri Seswavlis Sedegad SesaZlebeli gaxda gadmoRvris (Raruli ar-

xebis gamtarunarianobis Semcirebis) namdvili mizezebis dadgena.  

rogorc cnobilia, Raris sigrZea 6.0 m. calkeuli sayrdenebis jdoma 1.0 sm-iT 

iwvevs mimdebare Rarebis qanobis Secvlas 0.00167-iT, sayrdenis jdoma Δh sidideze 
ki _ mimdebare Rarebze arxis io qanobis cvalilebas i1 da i2 sididemde, rac zog 

SemTxvevaSi SeiZleba arxis qanobs SevadaroT (nax. 2). 

aRsaniSnavia, rom arxis damjdari sayrdenis monakveTze qanobis Semcireba 

ukuqanobis mniSvnelobamde iwvevs gamtarunarianobis Semcirebas da nakadis siRr-

mis gazrdas [8], romelic SeiZleba sayrdenis jdomis sididisagan sagrZnoblad ga-

nsxvavdebodes (nakadis siRrme SeiZleba gaizardos ufro didi zomis Rarze gada-

svlis aucileblobamde). 
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nax. 2. gamtarunarianobis Semcirebis sqema Raris qanobis Semcirebisas 

 

rodesac Raruli arxis qanobis mniSvneloba axlosaa kritikulTan, sayrdenis 

jdomis dros wina Raris qanobis gazrdisa da momdevno Raris qanobis Semcirebis 

gamo xdeba erT-erTi Raris qanobis Secvla kritikulTan mimarTebaSi (nax. 3), rac 

cvlis wylis dinebis xasiaTs [9]. 

 

 
 

nax. 3. gamtarunarianobis Semcirebis sqema RarSi hidravlikuri naxtomis dros 

 

cnobilia, rom mZafri da wynari dinebebis SeuRleba xdeba hidravlikuri nax-

tomis saxiT [10] urTierTdakavSirebuli SeuRlebuli siRrmeebiT: 

h
h h

h
,

            

3

kr
0 5 1 8 1  da 

h
h h

h
,

            

3

kr
0 5 1 8 1 , 

sadac h da h  aris hidravlikuri naxtomis SeuRlebuli siRrmeebi; 

hkr  _ nakadis kritikuli siRrme. 

marTlac, rac ufro metia sayrdenis jdoma, miT ufro metia qanobis mniSvne-

lobebis sxvaoba da kidev ufro meti unda iyos hidravlikuri naxtomis meore Seu-

Rlebuli siRrme da, Sesabamisad, wylis gadmoRvrili Sris sididec. 

wylis mcire xarjebis SemTxvevaSi, rodesac arxis Sevseba naklebia 60 %-ze, 

da meore SeuRlebuli siRrmis mniSvneloba ZiriTadad ar aRemateba Raris (gansa-

kuTrebiT ЛР-8 da ЛР-10 Rarebis) gabaritebs, wylis gadmoRvra ar xdeba. 

Tu Raruli arxis qanobi SesamCnevad gansxvavdeba kritikulisagan, sayrdenis 

jdoma ar gamoiwvevs wylis dinebis xasiaTis Secvlas da nakadis SeuRleba damj-
dar sayrdenze iqneba naxtomis gareSe. sayrdenis Semdeg RarSi dinebis siRrmis 

zrda SeiZleba kompensirdes mSrali maragiT. wylis gadmoRvra mosalodnilia, Tu 

sayrdenis jdoma mniSvnelovania.  

dabolos, wylis gadmoRvris adgili damokidebulia hidravlikuri naxtomis 

saxeze. magaliTad, roca naxtomi Setborili an daZirulia, wylis gadmoRvra Sei-

Zleba moxdes sayrdenze, xolo Tu naxtomi gandevnilia _ wylis gadmoRvris adgi-

li dacilebulia qanobis Secvlis adgilidan naxtomis sigrZiT. 
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daskvna 

 Raruli arxebis eqspluataciis procesSi xdeba sayrdenebis araTanabari jdo-

ma, rac gamowveulia an sayrdenis fuZis arasaTanado gamkvrivebiT, an wylis 

gaJonviT Rarebis pirapiridan; 

 sayrdenebis araTanabari jdomis gamo icvleba Rarebis qanobi _ wina Raris 

qanobi izrdeba, xolo momdevnosi _ mcirdeba;  

 miwodebuli xarjis Semcireba da Raruli arxebidan wylis gadmoRvra xdeba 

momdevno Raris qanobis Semcirebis da wylis siRrmis zrdis an hidravlikuri 

naxtomis saxiT mZafri da wynari nakadebis SeuRlebis Sedegad;  

 jdomis Tavidan asacileblad Raruli arxebis mSeneblobis dros mkacri kon-

troli unda gaewios sayrdenebisaTvis fuZis xarisxovan momzadebas. eqsplu-

ataciis procesSi aucilebelia mudmivi dakvirveba Rarebis pirapirebis mdgo-

mareobaze wylis gaJonvis gamosaricxad. 
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REASONS OF FLUMES CONDUCTIVITY REDUCTION 
E. Kechkhoshvili, H. Maglamian  
(Ts. Mirtskhulava Water Managment Institute of the Georgian Technical University,  
GSC `Georgian Water Progect~ ) 

 
Resume: The article involves brief history of flumes implementation and assimilation, explains their 

advantages for conditions in Georgia in comparison with other types of channels. There is reviewed the issue 
of flumes conductivity reduction in the process of operation compared with the design calculation, that is 
caused by uneven sagging of supports (stands and slabs) and related changes of inclination of certain flumes. 
There is explained the reason of water overflow from the flumes, related with increasing of the flow depth in 
the next flume due to the new, reduced inclination or increasing of the second sequent depth in the conditions 
of a hydraulic jump in comparison with the corresponding size of the flume. There are given recommen-
dations for elimination of the reasons for differential sagging of the supports, as in the process of constru-
ction, so in the process of operation.  

 
Key words: conductivity reduction; differential sagging; filling of flumes; flumes; hydraulic jump in-

clination change; sequent depth; water overflow. 
 
 
 
 

АГРОИНЖЕНЕРИЯ 
 

 

ПРИЧИНЫ УМЕНЬШЕНИЯ ПРОПУСКНОЙ СПОСОБНОСТИ ЛОТКОВЫХ 
КАНАЛОВ 

Кечхошвили Э. М., Магламян Г. Р. 
(Институт водного хозяйства им. Ц. Мирцхулава Грузинского технического университета, ОО 
`ГРУЗВОДПРОЭКТ~) 

 

Резюме. Приведена краткая история внедрения и освоения лотковых каналов. Описаны их пре-
имущества для условий Грузии по сравнению с другими видами каналов. Расмотрены причины 
уменьшения пропускной способности эксплуатируемых лотковых каналов по сравнению с проек-
тными расчётами, что вызвано неравномерной просадкой опор (стоек и плит) и связанным с этим 
изменением уклона отдельных лотков. Объяснены причины перелива воды через борта лотков, свя-
занные с увеличением глубины потока в последующем лотке из-за нового, уменьшённого уклона, или 
превышением второй сопряжённой глубины в условиях гидравлического прыжка по сравнению с 
соответствующим габаритом лотка. Даны рекомендации для исключения неравномерной просадки 
опор как при строительстве лотковых каналов, так и в эксплуатационных условиях. 

 

Ключевые слова: гидравлический прыжок; заполнение лотков; изменение уклона; лотковые 
каналы; неравномерная просадка; перелив воды; сопряжённые глубины; уменьшение пропускной 
способности. 
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msubuqi mrewveloba 

 

 

 

fexsacmlis sasarCule masalebis xarisxis maCveneblebis aprioruli 

informaciis analizi  

mimoza qarqaSaZe 

(ak. wereTlis saxelmwifo universiteti) 

 

 

reziume: mocemulia fexsacmlis sasarCule masalebis TvisebaTa kompleqsuri Se-

fasebis mizniT maCvenebelTa aprioruli anlizis Sedegebi. eqsperimentis Casatareb-

lad Sedgenilia anketa fexsacmlis sasarCule masalebis TvisebaTa maCveneblebis Ca-

monaTvaliT, SerCeulia eqspertebis 30-kaciani jgufi, romelTa mier TvisebaTa maCve-

neblebs miniWebuli aqvs saTanado rangi. maTematikuri gaangariSebis safuZvelze am 

TvisebaTa maCveneblebi dalagebulia maTi mniSvnelobis klebadobis mixedviT, age-

bulia saTanado diagramebi. 

 

sakvanZo sityvebi: adhezia; sasarCule masalebi; sixiste; simkvrive; fardobiTi 

wagrZeleba; fexsacmeli. 

 

 

Sesavali  

fexsacmlis sarCuli mraval funqcias asrulebs. igi zrdis fexsacmlis 

mdgradobas, icavs terfs zedapiris nakeris uSualo zemoqmedebisagan, aumjobesebs 

fexsacmlis higienur Tvisebebs da sxv. fexsacmlis damzadebisa da eqspluataciis 

procesSi sarCuli ganicdis sxvadasxva zemoqmedebaს: kerZod, xaxuns terfTan, wag-
rZelebas formirebisas, Runvas siarulis dros. amasTan, fexsacmlis xmarebisas 

sarCulze moqmedebs terfis mier gamoyofili ofli, temperatura, teni. amitomac 

udidesi mniSvneloba aqvs sasarCule masalebis TvisebaTa swor analizs. fexsa-

cmlis sasarCule masalebis fizikur-meqanikuri, higienuri da sxva Tvisebebi gamo-

irCeva maxasiTeblebis mravalferovnebiT. sasarCule masalebis Tvisebebis Sefa-

sebis kompleqsuri kriteriumebis ararseboba arTulebs erTi da imave daniSnule-

bis masalebis Tvisebebis Sedarebas. aqedan gamomdinare, samuSaos mizani iyo fex-

sacmlis sasarCule masalebis xarisxis ZiriTadi maCveneblebis CamonaTvalis gan-

sazRvra, risTvisac gamoyenebul iqna aprioruli analizis meTodi. 
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ZiriTadi nawili 

fexsacmlis sasarCule masalebis xarisxis maCveneblebis gaanalizebis mizniT 

Sedgenil iqna anketa, romelSic Setanili iyo am masalebis Tvisebebis Semdegi maC-

veneblebi: 

X1 _ masalis sisqe; 

X2 
_ simtkicis zRvari gaxleCisas; 

X3 
_ fardobiTi wagrZeleba gaxleCisas; 

X4 
_ fardobiTi wagrZeleba 1 kn/m2 daZabulobis SemTxvevaSi; 

X5 _ simagre; 

X6 
_ sixiste gaWimvisas; 

X7 
_ gamZleoba gaxleCisas; 

X8 
_ cveTamedegoba; 

X9 
_ mravaljeradi Runvisadmi mdgradoba;  

X10 
_ simkvrive; 

X11 – Zafis nakeris gamZleoba gaxleCisas;  

X12 
_ meqanikuri anizotropiulobis koeficienti; 

X13 
_
 oflmedegoba; 

X14 
_ dieleqtrikuli SeRwevadoba; 

X15 
_
 weboebisa da saRebavebis adhezia saxis mxridan; 

X16 
_
 weboebisa da saRebavebis adhezia glemurZis mxridan; 

X17 _ drekadobis pirobiTi moduli gaWimvisas; 

X18 _ 1 m2 masalis Rirebuleba; 

X19 _ yinvagamZleoba; 

X20 
_ xaxunis koeficienti. 

kvlevisaTvis SerCeul iqna specialistTa farTo wre: 35-dan 60 wlamde asakis 

30 kvalificirebuli inJineri da mecnieri TanamSromeli. 

specialistebs davalebuli hqondaT anketaSi mocemuli maCveneblebisaTvis 

maTi mniSvnelobis gaTvaliswinebiT klebadobis mixedviT mieniWebinaT rangi.  

TiToeul specialists ufleba hqonda TvisebaTa siaSi Tavisi SexedulebiT 

Seetana damatebiTi maCvenebeli, xolo erTnairi mniSvnelobis maCvenebelze _ erTi 

da igive rangi (cxrili 1).  

specialistebis gamokiTxvis Sedegebis damuSaveba moxda Semdegnairad: TiTo-

euli maCveneblis mixedviT jer gansazRvrul iqna rangebis jami 


m

j
ija

1
, xolo Sem-

deg _ am sididesa da rangebis jamis saSualoTa Soris sxvaoba 

n

a
a

n

i

m

j
ijm

j
iji


  



 1 1

1
, 

sadac ija  TiToeuli i-uri maCveneblis rangia j-uri specialistis mier miniWebuli; 

m  gamokiTxuli specialistebis raodenoba; n _ maCvenebelTa raodenoba.  
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cxrili 1 

rangTa matrica 
 

gamokiTxuli 

specialistebi 
X1 X2 

X3 da 

a.S. 
X18 X19 X20 )(

12
1 3 ttT

ij
i    

1 

2 

3 

da a.S. 

28 

29 

30 

7 

12 

4 

- 

9 

9 

8 

7 

1 

2 

- 

3 
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3 

7 

2 

5 
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4,5 
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5 

7 

15 

12 

- 

14 

13 

14 

19 

14 

20 

- 

19 

20 

20 

16 

13 

13 

- 

8 

9 

8 

192,5 

10 

0 

- 

2,5 

5,5 

2,5 




m

i

aij
1

 290 195 234 361 518 275 5,1680
1




m

i
iT  

∆i -25 -120 -81 +46 +203 -39  

(∆i )2 625 14400 6561 2116 41412 1560 3,2267742)( 2

1




m

i
i  

 

gaangariSebul iqna saSualo sidididan gadaxris kvadratebi (∆i)2. maTi gamoye-

nebiT gamoTvlil iqna konkordaciis koeficienti (W) [1]:  

42,0
5,168030)2020(30

12
1

3,226742

)(
12
1

)(

32

1

32

1

2


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








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i
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m

j
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Tmnnm
W . 

miRebuli Sedegis mniSvnelobis Sesafaseblad gansazRvrul iqna pirsonis 

kriteriumi (χ2)Semdegi damokidebulebiT: 

3,228
5,1680
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1)120(2030
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1
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
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nnm
 . 

χ2-is cxriluri mniSvneloba [1] Seadgens 30,144-s. vinaidan χ2
cx.< χ2

gaang.-ze, SeiZleba 

iTqvas, rom specialistebis mosazrebebs Soris arsebobs garkveuli kavSiri.  

arsebuli monacemebis mixedviT aigo rangebis aprioruli diagrama (nax. 1). 

amisaTvis abscisaTa RerZze moniSnul iqna fexsacmlis sasarCule masalebis xaris-

xis maCveneblebi, xolo ordinatze _ maTi rangTa jami klebadobis mixedviT. ranJi-

rebis Sedegebis ganawilebis xasiaTidan Cans, rom sakvlevi masalebis ZiriTad fizi-

kur-meqanikur maCveneblebad iTvleba cveTamedegoba (X8), simagre (X5), simtkicis 

zRvari gaxleCisas (X2), fardobiTi wagrZeleba 1 kn/m daZabulobisas (X4).  

analogiuri analizi Catarda fexsacmlis sasarCule masalebis ZiriTadi 

higienuri maCveneblebis gansazRvrisaTvis. anketaSi Seyvanilia Semdegi maCveneb-

lebi: 
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r
an
g
eb

is
 j

am
i 

maCvenebeli 

 

nax. 1. rangebis diagrama 

 

X1 _ orTqlSeRwevadoba izoTermul pirobebSi; 

X2 
_ orTqlSeRwevadoba; 

X3 _ forianoba; 

X4 
_ higroskopiuloba; 

X5 
_ tenSTanTqma 2sT-iani dasvelebisas; 

X6 
_ sorbciuli moculoba; 

X7 
_ calmxrivi dasvelebadoba 2 sT-is ganmavlobaSi; 

X8 
_ dasvelebadoba statikur pirobebSi; 

X9 
_ dasvelebadoba dinamikur pirobebSi; 

X10 _ wyalSeRwevadoba statikur pirobebSi; 

X11 
_ wyalSeRwevadoba dinamikur pirobebSi; 

X12 
_ tengacema; 

X13 
_ Tbogamtaroba; 

X14 _ temperaturagamtaroba; 

X15 
_ daeleqtroeba, xaxunisa da muxtis niSani; 

X16 
_ haerSeRwevadoba; 

miRebuli matrica warmodgenilia me-2 cxrilSi. romlis Sedegad gaangariSe-

bulia konkordaciis koeficienti:  

50,0
5,112528)1616(28

12
1

114261
32




W , 

pirsonis koeficienti: 

 3,205
5,1125

116
1)116(1628

12
1

1142612 





 .  
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am cxrilidan aRebuli [1] mniSvneloba cxx ,2 24 996 ; ramdenadac x x. .2 2
cx gaang .-ze, 

95 %-iani albaTobiT SeiZleba CaiTvalos, rom eqspert-specialistTa Sefasebebs 

Soris mWidro kavSiri arsebobs. 

 

cxrili 2  

higienuri maCveneblebis rangTa matrica 
 

gamokiTxuli 

specialistebi 

X1 X2 X3 da 

a.S. 

X14 X15 X16 
)(
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1 3 ttT
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swored me-2 cxrilis monacemebis safuZvelze iqna agebuli ranJirebis dia-

grama (nax. 2), saidanac Cans, rom fexsacmlis sasarCule masalebis ZiriTadi higi-

enuri maxasiaTeblebia: sorbciuli moculiba (X6), tengacema (X12), higroskopiulo-
ba (X4) da orTqlSeRwevadoba. 

r
an
g
eb

is
 j

am
i 

 
maCvenebeli 

 

nax. 2. rangebis diagrama 
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daskvna 

amrigad, Catarebuli aprioruli informaciis analizis safuZvelze dadgenil 

iqna fexsacmlis sasarCule masalebis ZiriTadi fizikur-meqanikuri da higienuri 

maCveneblebi, romelTa gaTvaliswinebiTac ama Tu im saxeobis nakeTobis Seqmnisas 

aucilebelia sasarCule masalebis konfeqcionireba (SerCeva). 
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LIGHT INDUSTRY 
 
 

ANALYSIS OF A PRIORI INFORMATION OF QUALITY SHOE MATERIAIS 
M. Karkashadze  
(A.Tzereteli State University) 

 
Resume: There is given the results of a priori analysis of the indicators for the complex assessment of 

the properties of the shoe materials. The list of features of the shoe's suitability materials is designed to 
conduct the experiment, with a group of 30 of the main experts selected by which the qualifications indi-
cators are given the appropriate rank. As a result of mathematical calculation, the characteristics of these pro-
perties are sorted according to the density of their significance, the appropriate diagrams are built.  

 
Key words: adhesion; density; hardness; lining materials; relative stretching; shoes. 

 
 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

АНАЛИЗ АПРИОРНОЙ ИНФОРМАЦИИ ДЛЯ ОПРЕДЕЛЕНИЯ ПОКАЗАТЕЛЕЙ 
КАЧЕСТВА ОБУВНЫХ ПОДКЛАДОЧНЫХ МАТЕРИАЛОВ 

Каркашадзе М. И. 
(Государственный унииерситет А.Церетели) 

 
Резюме. Приведены результаты анализа априорной информации для комплексной оценки сво-

йств обувных подкладочных материалов. Составлена анкета, где приведены перечни основных пока-
зателей качества. Была выбрана группа экспертов из 30 человек, которые присвоили каждому по-
казателю соответствующий ранг. В результате математического расчета эти показатели были распо-
ложены в порядке убывания их значимости при оценке свойств материалов, построены соотве-
тствующие диаграммы. 

 
Ключевые слова: адгезия; жесткость; обувь; относительное растяжение; плотность; подкладо-

чные материалы. 
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kvebis mrewveloba 

 

 

 

kavkasiuri dekas foTlis qimiuri Sedgeniloba da  

antioqsidanturi aqtiuroba  

Tamar kopaliani, qeTevan kinwuraSvili, revaz melqaZe 

(ak. wereTlis saxelmwifo universiteti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia „mates“ tipis Cais miRebisaTvis axali alternatiuli ne-

dleuli _ kavkasiuri dekas foToli, romelic gamoirCeva eqstraqtuli nivTierebe-

bis maRali gajerebulobiT. ganxorcielebulia dekas nedleulis testireba.  

sakvlevi produqti organulia (Organic) da SeiZleba gaxdes mzardi moTxovnile-

bis sagani. 

igi, rogorc ukofeino Cai, SeuzRudavad SeiZleba moixmaros yvela asakobrivi 

jgufis adamianma, maT Soris bavSvebma, mozardebma, gul-sisxlZarRvTa da aTeroskle-

roziT daavadebulebma da a.S. 

miRebuli Sedegebi mniSvnelovania ekonomikuri da socialuri kuTxiT da uz-

runvelyofs: Cais produqtebis sanedleulo bazis gafarToebas; axali samuSao adgi-

lebis Seqmnas nedleulis damzadebisa da produqtis warmoebis sferoebSi; infras-

truqturis ganviTarebas nedleulis mopovebis maRalmTian regionebSi; mosaxleobis 

janmrTelobis amaRlebas maRali biologiuri Rirsebis produqtis moxmarebis safu-

Zvelze; samamulo Cais mrewvelobis inovaciuri potencialis gazrdas. 

 

sakvanZo sityvebi: antioqsidanturi aqtiuroba; kavkasiuri deka; paragvais „ma-
te~; qimiuri Sedgeniloba. 

 

 

Sesavali  

sasmeli wylis Semdeg Cai msoflioSi yvelaze ufro gavrcelebuli da popu-

laruli produqtia. misi aseTi popularoba ganapiroba rogorc biologiuri mo-

qmedebis unikalurma farTo speqtrma, ise warmoebuli produqciis mravalsaxeobam. 

Cai SeiZleba iyos Savi, mwvane, yviTeli, wiTeli, TeTri, wnexili, briketirebuli, 

granulirebuli, konservirebuli, tabletirebuli, swrafxsnadi, balaxovani, xil-

kenkris da a.S. 

dReisaTvis arsebuli Cais uamravi saxeobebidan erT-erTi saukeTesoa `para-

gvais Cai~, anu `mate~, romelic mzaddeba tropikuli mcenare Ilex Paraguerinsis St.Hill-is 
foTlebisa da axalgazrda ylortebisagan. mcenaris samSobloa samxreT amerikis 

qveynebi: paragvai, argentina, brazilia, Cile. 
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`mates~ Cai gamoirCeva biologiuri moqmedebis farTo speqtriT: is dadebiTad 

moqmedebs gulsa da kuW-nawlavis sistemaze, aZlierebs madas, astimulirebs gu-

liscemasa da sxva organoebis muSaobas, afarToebs kapilarebs, dabla swevs wne-

vas da sxeulis temperaturas (0.3-0.4 OC-iT). Sedegad umjobesdeba yvela organos mu-

Saoba. am Tvisebebis gamo mas `kacobriobis mwyalobels~ uwodeben. 

swored am unikalurma Tvisebebma ganapiroba mTel msoflioSi `mates~ Caize 

gazrdili moTxovnileba, magram misi bunebrivi sanedleulo resursis simciris 

gamo igi ver akmayofilebs bazris moTxovnebs da dRis wesrigSi dadga sakiTxi 

`paragvais Cais~ tipis sasmelis sawarmoeblad alternatiuli nedleulis gamovle-

nis sakiTxi.  

alternatiuli nedleulis gamosavlenad da `mates~ tipis Cais misaRebad Cven 

mier ganxorcielda samuSaoebi saqarTvelos floris veluri sakveb-samkurnalo 

mcenareebis SesarCevad. Catarebuli kvlevis Sedegad IlexParaguerinsis St.Hill-Tan stru-

qturul-meqanikuri maxasiaTeblebisa da biologiuri Tvisebebis msgavsebis safu-

Zvelze arCevani gakeTda kavkasiuri dekas foTolze [1, 2]. 

kavkasiuri deka (Rhododendron caucasicum Pall) aris maradmwvane, 1,5 m-mde simaRlis 

buCqi, yvavilobs ivnis-ivlisSi, izrdeba maRalmTian sartyelSi z. d. 1600_3000 m si-

maRleze da qmnis vrcel sufTa rayas alpur zonasa da subalpuri zonis Sereul 

tyeebSi. 

kavkasiuri deka ganekuTvneba saqarTvelos endemuri mcenareebis jgufs da ga-

vrcelebulia TiTqmis yvela maRalmTian regionSi. foTlebis Sedgeniloba vegeta-

ciis sxvadasxva periodSi sxvadasxvaa: gazafxulze Warbobs gasuli wlis foTle-

bi (orwliani da samwliani), Semodgomaze _ erTwliani [3_6]. 

xalxuri medicinidan cnobilia, rom dekas gamSral foTlebs xalxi didi xa-

nia moixmars, rogorc Cais saukeTeso surogats. igi farTod gamoiyeneba homeopa-

TiaSi vercxliswyliT mowamvlisas, lorwovani garsis daavadebebisa da Tavis tki-

vilis dros. gamoirCeva maRali P-vitaminuri aqtiurobiT. mas gansakuTrebiT far-

Tod iyeneben simaRleze (mTebze) gadasvlisas, radganac kargad xsnis Jangbadis uk-

marisobis sindroms. dadgenilia, rom foToli (rogorc wylis, ise spirtis gamo-

nawvlili) baqteriocidulad moqmedebs nawlavis floris paTogenuri mikrobebis, 

agreTve stafilokokebis, streptokokebis da Cirqovani Cxirebis mimarT [7_9]. 

laboratoriuli eqsperimentebi Catarda dekas foTlis zogierTi qimiuri niv-

Tierebis (naxSirwylebi, polifenolebi, vitamini C, aminmJavebi) Semcvelobis dasa-

dgenad. garda amisa, gamokvleul iqna dekas foTlis antioqsidanturi aqtiuroba.  

Tu zemoaRniSnuli nivTierebebi warmoadgens rogorc nedleulis, ise mza Ca-

is eqstraqtis xarisxis ganmsazRvrel ZiriTad komponentebs, aranakleb mniSvne-

lovania produqtis antioqsidanturi aqtiurobis maCvenebelic. 

dReisaTvis sul ufro met aqtualurobas iZens iseTi gageba, rogoricaa oqsi-

duri stresi, Tavisufali radikalebi, antioqsidanturi dacva.  

Tanamedrove msoflios pirobebSi, roca adamians mudmivad uxdeba agresiuli 

garemo faqtorebis uricxv negatiur faqtorebTan (cudi ekologia, arabalansire-

buli kveba, mudmivi stresebi, arajansaRi cxovrebis wesi da a.S.) gamklaveba, oqsi-
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danturi stresis ganviTarebis riski uaRresad maRalia. Tavisufali radikalebis 

winaaRmdeg brZolaSi monawileobas Rebulobs aramarto organizmis mier gamomuSa-

vebuli antioqsidanturi nivTierebebi, aramed sakvebis saxiT miRebuli antioqsida-

ntebic.  

 

 

 

ZiriTadi nawili 

sakvlev masalad gamoyenebul iqna kavkasiuri dekas me-2 da me-3 wlis foT-

lebi, romlebic moikrifa Coxatauris raionis baxmaros mTis zonaSi. kvlevisas mo-

xda naxSirwylebis, polifenolebis, C vitaminis gansazRvra da antioqsidantebis 
aqtiurobis dadgena sxvadasxva meTodikiT: 

naxSirwylebi ganisazRvra bertranis meTodiT [10]. gansazRvris principi emya-

rebuoda mareducirebeli saqaridebis unars _ aRadginos tute areSi spilenZis Ja-

ngi qveJangad. spilenZis zeJangs xsnian rkinis sulfatis an rkinis amoniumis xsna-

rSi da miRebul qveJangs titraven 0,1 kaliumis permanganatiT. daxarjuli per-

manganati gadahyavT spilenZSi, romlis Sesabamis naxSirwylis raodenobas poulo-

ben saTanado cxrilSi; 

polifenolebi ganisazRvra folin-Cekolteos reagentiT [11], es reagenti ur-

TierTmoqmedebs fenolebTan da warmoqmnis molurjo-mocisfro fers, romlis in-

tensiuroba fenolebis Semcvelobis proporciulia; 

C vitamini ganisazRvra tilmansis [12], anu titrometruli meTodiT, roca as-

korbinis mJavas raodenobrivi SefasebisaTvis gamoiyeneba Jangva-aRdgeniTi indi-

katori 2,6-diqlorbenzonindofenoli; 

saerTo aminmJavebi ganisazRvra ninhidrinTan reaqciis meTodiT. maTi urTier-

Tqmedebisas xdeba aminjgufebis JangviTi dezaminireba, amoniumis gamoTavisufleba 

da naxSirorJangis, aldehidis da ninhidrinis aRdgenili formis warmoqmna. es uka-

naskneli amoniumTan da ninhidrinis sxva molekulasTan urTierTqmedebisas warmo-

qmnis vardisfer Seferilobas. am dros STanTqmis maqsimumia 570 nm (STanTqma amin-

mJavebis koncentraciis proporciulia) [13]; 

antioqsidanturi aqtiurobis (aoa) Seswavla ganxorcielda speqtrofoto-

metruli meTodiT askorbinis mJavas eqvivalentSi [14]. am meTodiT jer dadginda 

antioqsidantebis jamuri koncentracia da Semdeg cifruli speqtrofotometris 

(UV/Vis Spectrophotometer) meSveobiT ganisazRvra STanTqmis intensiurobis cvlileba, 

romelic mimdinareobs maSin, roca rkinis samvalentiani ionebi (TPTZ-Fe3+) aRdgeba 
orvalentian ionebad (TPTZ –Fe2+) antioqsidantebis Tanaobisas. am dros warmo-

iqmneba lurji feri (STanTqmis maqsimumia 593 nm). 1000 mmol/l koncentraciis 

FeSO4 x 7H2O-is xsnari gamoiyeneba instrumentis dakalibrebisaTvis. antioqsidantu-

ri aqtiuroba gamoisaxeba askorbinis mJavas raodenobriv eqvivalentSi. 

1-l cxrilSi warmodgenilia dekas nedli da gamSrali foTlis eqstraqtis 

Sedgeniloba da antioqsidanturi aqtiurobis maCveneblebi. 
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cxrili 1  

dekas foTlis qimiuri Sedgeniloba da antioqsidanturi aqtiurobis maCveneblebi 
 

 

dasaxeleba 

 

saerTo 

Saqari, % 

 

saeTo 

aminmJavebi, 

g/100 g 

 

polifenolebi, 

g/100 g 

 

C vitamini, 
mg/100 g 

100 g 

nimuSis aoa 

(vitamin C-s 
eqvivalenti 

mg-Si) 

 

nedli 

foToli 

1,2 0,4 1,4 55,0 850 

gamSrali 

foToli 

5,8 1,0 3,5 154,1 3400 

 

 

am cxrilidan Cans, rom antioqsidanturi aqtiurobis ZiriTadi wili modis 

polifenolebze.  

antioqsidanturi potencialis sruli mniSvnelobidan askorbinis mJavas rao-

denobis gamoricxviT miiReba Semdegi mniSvnelobebi (cxrili 2). 

 

cxrili 2  

dekas foTlis antioqsidanturi aqtiurobis damokidebuleba  

polifenolebis Semcvelobaze 
 

 

dasaxeleba 

 

polifenolebi, 

g/100 g 

100 g nimuSis polife-

nolebis aoa (C vita-
minis eqvivalenti mg-

Si) 

1 g polifenolebis ku-

Tri aqtiuroba (C vita-
minis eqvivalenti mg-Si)  

dekas nedli 

foToli  

1,4 795 567,9 

 

dekas gamSrali 

foToli  

3,5 3246 927,4 

 

 

miRebuli Sedegebi naTlad miuTiTebs dekas foTlis rogorc maRal biologiur 

Rirsebaze, ise Cais produqtis sawarmoeblad misi gamoyenebis perspeqtiulobaze.  

aRsaniSnavia, rom dekas Cais biologiuri Tvisebebis gamokvlevis Sedegad 

dadgenil iqna Tagvebis moqmedebis unaris 2,5_3-jer amaRleba `eSmakis borblis~ 

testze. aqedan gamomdinare, SeiZleba iTqvas, rom dekas foTlebisagan miRebul Ca-

is aqvs gamoxatuli samkurnalo Tvisebebi. niSandoblivia isic, rom dekas Cai fa-

qtobrivad aris maRali ekologiuri sisufTavis (Organic) bioproduqti, amitomac 
igi SeiZleba gaxdes mzardi moTxovnilebis sagani. 

 

 

daskvna 

amrigad, „mates“ tipis Cais misaRebad SemoTavazebulia axali alternatiuli 

nedleuli _ kavkasiuri dekas foToli, romelic gamoirCeva eqstraqtuli nivTie-
rebebis maRali gajerebulobiT da antioqsidanturi aqtiurobiT; amasTan, radga-

nac aris organuli (Organic), amitom igi SeiZleba gaxdes mzardi moTxovnilebis sa-
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gani da, rogorc ukofeino produqti, misi moxmareba SeuzRudavad SeeZleba yvela 

asakobrivi jgufis adamians, maT Soris bavSvebs, mozardebs, gul-sisxlZarRvTa da 

aTeroskleroziT daavadebulebs da a. S., anu aRniSnuli Cai momavalSi SeiZleba 

iqces yoveldRiuri moxmarebis produqtad. 

miRebuli Sedegebi mniSvnelovania ekonomikuri da socialuri kuTxiT da uz-

runvelyofs: 

 Cais produqtebis sanedleulo bazis gafarToebas; 

 axali samuSao adgilebis Seqmnas nedleulis damzadebisa da produqtis wa-

rmoebis sferoebSi; 

 infrastruqturis ganviTarebas nedleulis mopovebis im maRalmTian regio-

nebSi, sadac xdeba nedleulis mopoveba;  

 mosaxleobis gajansaRebas maRali biologiuri Rirsebis mqone produqtis 

moxmarebis safuZvelze;  

 samamulo Cais mrewvelobis inovaciuri potencialis gazrdas. 
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FOOD INDUSTRY 
 
 

CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITY OF LEAVES OF THE 
CAUCASIAN RHODODENDRON 
T. Kopaliani, K. Kintzurashvili, R. Melkadze  
(A. Tzereteli State University, Georgian Technical University) 

 
Resume: There is discussed the new alternative raw material  the leaves of the Caucasian rhodo-

dendron for getting Mate-type tea. There is made testing of raw materials. It differs with high saturation of 
extractive substances. 

The target product is organic, which may be the subject of high demand. 
 It, like caffeine tea, can be unlimitedly consumed by people of any age group, including children, 

adolescents suffering from cardiovascular and atherosclerotic diseases, etc. 
The results obtained are significant socio-economic in terms of and provide for: the expansion of the 

raw material base of tea products; creation of new jobs in the areas of procurement of raw materials and 
production of products; infrastructure development in the highland regions of raw material procurement; 
improving the health of the population due to the consumption of a product with a high biological value; 
increase the innovative potential of the domestic tea industry.  

 
Key words: antioxidant activity; Caucasian Rhododendron; chemical composition; Paraguayan “Mate”. 

 
 
 
 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 
 

 

ХИМИЧЕСКИЙ СОСТАВ И АНТИОКСИДАНТНАЯ АКТИВНОСТЬ ЛИСТЬЕВ 
КАВКАЗСКОГО РОДОДЕНДРОНА 

Копалиани Т. З., Кинцурашвили К. М., Мелкадзе Р. Г. 
(Государственный университет им. А. Церетели, Грузинский технический университет) 

 
Резюме. В статье рассмотрено новое альтернативное сырье – листья кавказского рододендрона 

для получения чая типа «Мате». Осуществлено тестирование сырья. Оно отличается высокой насы-
щенностью экстрактивных веществ.  

Целевой продукт является органическим (Organic), что может стать предметом повышенного 
спроса.  

Его, как бескофейный чай, без ограничения можно употреблять людям любой возрастной груп-
пы, в том числе детям, подросткам, страдающим сердечно-сосудистыми и атеросклеротичными забо-
леваниями и т. д.  

Полученные результаты значимы с социально-экономической точки зрения и обеспечивают: 
расширение сырьевой базы чайных продуктов; создание новых рабочих мест в сферах заготовки 
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сырья и производства продукции; развитие инфраструктуры в высокогорных регионах заготовки 
сырья; способствуют повышению здоровья населения за счет потребления продукта с высокой био-
логической ценностью; увеличению инновационного потенциала отечественной чайной промышле-
нности. 

 
Ключевые слова: антиоксидантная активность; парагвайский «Мате»; рододендрон кавказ-

ский; химический состав. 
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kvebis teqnologia 

 

 

 

kunelis saxeebis SedarebiTi daxasiaTeba 

gulnaz kaiSauri, TinaTin baraTaSvili 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri, mecnierebisa da 

teqnologiebis departamenti) 

 

 

reziume: ganxilulia gareuli kenkra, kerZod kuneli, da misi gadamuSavebis pro-

duqtebi. mocemulia kunelis saxeobebis (wiTeli, Savi da moSavo-mowiTalo kuneli) 

botanikuri daxasiaTeba, qimiuri Sedgeniloba, sasargeblo da samkurnalo Tvisebebi. 

dadgenilia, rom rogorc Savi, ise wiTeli da moSavo-mowiTalo kuneli Tavisi 

xarisxobrivi maCveneblebisa (organoleptikuri maCveneblebi da qimiuri Sedgeniloba) 

da sasargeblo Tvisebebis gamo SesaZlebelia gamoyenebul iqnes rogorc samkurna-

lod, ise gadamamuSavebel mrewvelobaSi. 

 

sakvanZo sityvebi: biologiurad aqtiuri nivTierebebi; moSavo-mowiTalo kune-

li; Savi kuneli; wiTeli kuneli. 

 

 

Sesavali  

velurad mzard xilsa da kenkras saqarTveloSi sakmaod didi farTobi uWi-

ravs. Tavisi mniSvnelobisa da sxvadasxva dargSi gamoyenebis mixedviT maT yofen 

sxvadasxva jgufad; esenia: cximebiTa (kakali, nuSi, sxvadasxva kurkovnebi) da eT-

erzeTebiT mdidari (nuSi, kurkiani gargari da sxv.), aqtiuri vitaminebis matarebe-

li (qacvi, askili, kivi da sxv.), saTrimlavi nivTierebisa (Sindisa da fstas foT-

lebi) da saRebavi nivTierebis Semcveli (kowaxuri, kakali, Rvia), samkurnalo Tvi-

sebebis mqone (mocvi, Jolo, marwyvi, Teslovani da kurkovani mcenareebi da sxv.) 

jgufebi.  

samkurnalo-teqnikur nayofovan mcenareebs (Jolo, marwyvi, mocvi da sxv.) iye-

neben rogorc nedli, aseve gadamuSavebuli saxiT. zemoaRniSnulidan gamomdinare, 

veluri xili gansakuTrebul rols asrulebs adamianis kvebaSi. garda amisa, maT 

iyeneben samkurnalo, vitaminur da dietur saSualebebad.  

kenkraSi Warbobs adamianis organizmisaTvis aucilebeli Saqrebi, vitaminebi, 

mineraluri nivTierebebi da sxv. bevr maTgans aqvs maRali polivitaminuri Tviseba. 

kavkasia da amierkavkasia mdidaria velurad mzardi kenkriT, romelic adamianis 

organizmisaTvis warmoadgens C vitaminisa da karotinis wyaros. 
mecnierulad dasabuTebulia, rom dietaSi xilisa da kenkris damateba aadvi-

lebs sisxlis mimoqcevis procesebs, aaqtiurebs sakvebmomnelebeli organoebis, 
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sasunTqi centrebis funqcionirebas, xels uwyobs gulis muSaobis gaumjobesebas, 

aaqtiurebs nivTierebaTa cvlasa da zrdis organizmis imunitets infeqciuri da-

avadebebis mimarT, aferxebs organizmSi momwamlavi nivTierebebis Sekavebas da sxv. 

garda amisa, nedli xili da kenkra gamoiyeneba rogorc profilaqtikuri saSuale-

ba sxvadasxva daavadebis (cinga, sisxlnakleboba, kuWnawlavis moqmedeba) sawinaaRm-

degod [1, 2]. 

xil-kenkraSi arsebul organul nivTierebebs (xilis mJavebisa da saRebavi ni-

vTierebebis saxiT) aqvs aRmdgeni moqmedeba, kerZod, dadebiT gavlenas axdens ukve 

mimdinare procesebis aRmofxvraze, rac dakavSirebulia sisxlZarRvebis aTero-

sklerozul cvlilebebTan [1]. aseT kenkraTa jgufs miekuTvneba kuneli. 

 

 

ZiriTadi nawili 

kuneli vardisebrTa (Rosaceae) ojaxis eklovani mravalwliani buCqia (iSvia-

Tad dabali, 1_6 m simaRlis xe), romelic ცocxლobs 200_400 weli; gamoirCeva gan-

sakuTrebuli simtkiciTa da gamZleobiT [2_6]. 

kunelis laTinuri saxelwodeba berZnuli sityvidan momdinareobs, romelic 

`magars~ niSnavs. kunels qarTlSi – skunels, imereTsa da raWaSi – kunelas, guri-

aSi – kurkantelas uwodeben [7]. 

kenkra TiTqmis yvelganaa gavrcelebuli. igi aerTianebs 260-mde saxeobas (zo-

gierTi sxva monacemiT 1000-ze met saxeobas) [2]. maTgan 40-ze meti kavkasiaSi, yirim-

Si, Sua aziasa da Soreul aRmosavleTSi gvxvdeba [5]. 

kunelis mravali saxeobidan aRsaniSnavia erT- da xuTbutkoiani, msxvilnayo-

fa, aRmosavluri, wiTeli, cruSavnayofa, ekliani da sxv. zogierTi mecnieris az-

riT, yvelaze popularulia wiTeli, erTRerovani, Savi da yvavi saxeobis kuneli 

[4, 8, 9]. 

amierkavkasiaSi mzardi saxeobebis nayofebi erTmaneTisagan gansxvavdeba zome-

biT. srul simwifeSi isini Rebuloben Sav, yavisfer da narinjisfer Seferilobas 

sxvadasxva elferiT. mcenare xSirad gvxvdeba kargad ganaTebul dabal ferdobeb-

ze, tyis gakafva kargad uwyobs xels mis gavrcelebas. nayofi wvrilia (1 sm-mde 

diametris), Tumca gvxvdeba ufro msxvilnayofac (2-3 sm diametris). mwife nayofi 

rbili konsistenciisaa, odnav fqvilovani da tkbili [4]. 

kavkasiaSi bunebrivad gavrcelebuli 20-mde saxeobidan saqarTveloSi xarobs 

9. maTgan kavkasiuri kuneli (Crataegus caucasica) samxreT-aRmosavleT kavkasiis, xolo 

kolxuri kuneli (Crataegus colchica Crataegus pentagyna supsb. pentagyna) kolxeTis endemia. 

moSenebulia zogierTi veluri kunelic. introducirebulia 30-mde saxeoba. velu-

ri saxeobebidan CvenSi yvelaze ufro gavrcelebulia Savi, anu xuTbutkoiani kune-

li (Crataegus pentagina) da iribjamfoTolakiani kuneli (Crataegus curvisepala) [2]. 
kuneli saqarTveloSi ufro tenian, saSualod tenian da dawretil niadagze 

xarobs. yvavilobs april-ivlisSi. nayofi mwifdeba seqtember-oqtomberSi. msxmoi-

arobs 10_15 wlis asakSi da cocxlobs 300_400 weli. igi sakmaod yinvagamZle da 

sinaTlis moyvaruli dekoratiuli mcenarea, iyeneben cocxal Robed, ferdobebis 

gasamwvaneblad. misi magari Ria vardisferi an mura-mowiTalo merqnisagan amza-
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deben sxvadasxva nivTs. zogierTi saxeobis kunelis (yambro _ Crataegus pontica, knapa 
_ Crataegus orientalis da sxv.) nayofi iWmeba [2, 4]. 

saqarTveloSi ZriTadad gavrcelebulia kaSkaSa wiTeli, yviTeli, Savnayofa 

(pontos kuneli), knapa da sxv. kunels aqvs 3-4 (iSviaTad 2 an 5) magari Tesli (ku-

rka). wveri Semosilia mSrali jamis furclebiT [5, 6]. misi ylortebi mowiTalo-

moyavisfro qerqiTaa dafaruli. aqvs 4 sm-mde sigrZis swori eklebi, 6 sm-mde sigr-

Zisa da 5 sm siganis solisebri fuZis ukukvercxismagvari foTlebi. yvavis mais-iv-

nisSi. nayofi mwifdeba seqtemberSi. mravldeba TesliTa (kurkiT) da fesvis nabar-

tyiT. nayofi msxmoiarobs 10_15 wlis asakidan. sicocxlis xangrZlivoba 200_300 

welia [10]. mcenare yinvagamZlea. gamoiyeneba sakvebad rogorc nedli, aseve mSrali 

saxiT [5]. 

kunelis saxeobebidan samkurnalod iyeneben ZiriTadad or saxeobas: eklians, 

anu Cveulebrivs, da wiTel kunels. orive saxeoba maRali buCqia, iSviaTad patara 

xe-mcenare. yvavis mais-ivnisSi. aqvs wvrili (8_10 mm diametris) cru, vaSlismagvari 

wiTeli nayofi. mwifdeba agvistoSi. kargad xarobs mosavlian gvalvagamZle nia-

dagze. 

es ori saxeoba erTmaneTisagan ZiriTadad gansxvavdeba imiT, rom Cveulebrivi 

kunelis totebi nacrisferia, misi qerqi mqrqalia, foTlebi SiSveli, nayofs aqvs 

2-3 kurka, xolo wiTeli kunelis foTlebi Sebusulia, nayofs aqvs 3-4 kurka, axal-

gazrda wvrili totebis qerqi mbzinavia, mewamur-yavisferi. Cveulebrivi (ekliani) 

kuneli veluri saxiT farTodaa gavrcelebuli ukrainasa da baltiispireTSi [4, 7]. 

kulturaSi udidesi mniSvneloba aqvs sisxliviT wiTel kunels [9]. 

 

 
 

wiTeli kuneli (Crataégus sanguínea, Crataégus kyrtostyla Fing) 
 

wiTeli, anu cimbiruli kuneli (Crataégus sanguínea) maRali buCqi an 1_4 m simaR-

lis patara xe-mcenarea. igi sakmaod gamZlea, cocxlobs 200_400 weli. mas aqvs 7,5 

_ 10 mm diametris sferos an elifsis formis (cru vaSlis msgavsi), sisxliviT wi-

Teli, iSviaTad muqi narinjisfer-yviTeli nayofi. mwife nayofi – gamWvirvalea, 

aqvs fqvilovani rbilobi da mogrZo formis (5_7 mm sigrZisa da 3_5 mm siganis) 

zurgis mxridan daklaknili, gverdebidan ki – SeWyletili, 2_5 cali myari kurka. 

1 kg-Si 2 aTasi nayofia, anu 45,5 aTasi kurka. yvavilobs mais-ivlisSi, nayofi mwi-

fdeba agvistoSi. nayofebs krefen srul simwifeSi, Cveulebriv, seqtember-oqtom-

berSi da aSroben. veluri saxiT gavrcelebulia aRmosavleT da dasavleT cim-

birsa da Sua aziis mTebSi. igi farTod gamoiyeneba medicinaSi [3, 4, 11, 12]. 
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ekliani kuneli (C. oxyacantha) kargad xarobs evropuli nawilis Sua zolSi, uk-

rainasa da baltiispireTSi. aqvs muqi vardisferi, muqi wiTeli TeTri Suagulis 

mqone yvavilebi, TiTqmis mrgvali wiTeli feris nayofi da wvrili 2-3 kurka [4, 8, 9]. 

moSavo-mowiTalo kuneli maRali buCqi an 5-6 m simaRlis xe-mcenarea. izrdeba 

tyis piras da mdinaris cicabo napirebze. gavrcelebulia kavkasiaSi, yirimsa da 

ukrainaSi. misi 1 sm-mde diametris nayofi momrgvalo, sferosmagvaria, aqvs Savi 

feri Savmoiisfro nafifqiT, nayofi wvniania an xorciani fxvieri rbilobiT, same-

dicino miznebisaTvis iyeneben mcenaris nayofebsa da yvavilebs [4, 5, 8].  

cru-Savnayofa kuneli (С. pseudomelanocarpa) patara eklebiani xea, Semovlebuli 

ylortebiTa da Ria mwvane foTlebiT. srul simwifeSi 8_8,5 mm diametris xorciani 

nayofi Savia (cvilovani nafifqis gareSe). aqvs sakmaod kargi gemo. mcenare izr-

deba TurqmeneTis mTian xeobaSi, aseve iranSi [4, 8].  

 

  
 

Savi kuneli (Crataégus pentagyna) 
 

saxeobebis mixedviT kunelis nayofi didi raodenobiT Seicavs (4_12 %) Saq-

rebs (Tumca gvxvdeba dabalSaqriani saxeobebic), Warbobs inversiuli, saqaroza ki 

– umniSvnelo raodenobiTaa. 14 %-ia naxSirwylebi. nayofis mJavianobaa 2,5 %. masSi 

ZiriTadia: kofeinis, ursolisa d oleanolis (nayofi, foToli, yvavili), vaSlis, 

limonis, Rvinisa da krategusis (foToli, nayofi), qlorogenis (yvavili, foToli) 

mJavebi; nayofSi gvxvdeba qarvis mJavac; foTolSi _ neotegilis, akontolis, kra-

tegilis mJavebi. nayofi, yvavili da foToli Seicavs aseve saTrimlav nivTiere-

bebs, saponinebs. flavonoidebidan aRsaniSnavia kvercitini (nayofi, yvavili, foTo-

li), kvercitrini, viteqsini, hiperozidi (yvavili, foToli). es ukanaskneli mcena-

ris TeslSicaa. 

nayofSi bevria peqtini (2 _ 6 %), vitaminebi da mineraluri nivTierebebi. masSi 

gvxvdeba: C vitamini (31_108 mg %, amerikul saxeobebSi TiTqmis 257,3 mg %), P vita-
mini (330_680 mg %), karotini (2 _ 14 mg %, amerikul saxeobebSi _ TiTqmis 75 mg %), 

A vitamini (2,33 mg %), E vitamini (2 mg %), K da P vitaminebi [6, 10, 11 _ 16], 1310 mg/100 
g K, 300 mg/100 g Ca, 100 mg/100g Mg, 4 mg/100 g Mn, 4 mg/100 g Fe, 0,2 mg/100 g B, 0,055 
mg/100 g Se, 0,037 mg/100 g Co, 0,29 mg/g Cu, 0,07 mg/g Zn, 0,06 mkg/g I, 0,01 mkg/g Cr, 0,03 
mkg/g Al [6, 19]. C vitamini ufro meti raodenobiTaa (180 _ 230 mg%) foTolSi [2, 3].  
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garda zemoaRniSnulisa, kunelis nayofi Seicavs: saxamebels, fitosterinebs, 

glikozidebs (amigdalini, eskulani TeslSi), aminebs (dofamini, Tiramini), ujredanas 

da sxv. mcenaris foToli da yvavili ki _ eTerzeTs (yvavilSi 1,5 %-ia), qolins, ace-

tilqolins (yvavili, foToli) da sxv. Tesli mdidaria cximiT (27,5 _ 39,2 %), kerZod 

antocianiniT [3, 5, 10, 13 _ 17, 18, 20].  

bolo xanebSi kunelisa da vaSlis nayofidan gamoyofilia kateqinebisa da 

leikoantocianebis dimeri; magaliTad, dimeri (-)-epikateqinisa da leikoantociani-

sa. aseT dimerebs ganixilaven, rogorc saTrimlavi nivTierebebis WeSmarit proto-

tips [18]. 

bevr qveyanaSi kunelis kultivirebas axdenen samkurnalo da kvebis mizniT [2, 

3]. misi samkurnalo mniSvnelobis Sesaxeb ramdenime aTaswleulis winaT iyo cno-

bili. jer kidev Zvel saberZneTsa da romSi mas iyenebdnen kulinariaSi da samkur-

nalo mizniT [3]. 

evropis samecniero medicinaSi igi XIX saukuneSi gaCnda. dioskorida Tavis 

naSromebSi kunels rekomendacias uwevs kuW-nawlavis traqtis, simsuqnis, sisxlde-

nisa da Tirkmlebis funqciis darRvevis, gansakuTrebiT Sard-kenWovani daavadebis 

dros. 

zogadad kunelis nayofs iyeneben sxvadasxva preparatis (gulis daavadebebisa 

da nervuli sistemis damamSvidebeli saSualebebis) dasamzadeblad. misi yvavilebi, 

foTlebi da mSrali nayofi (sruli momwifebis dros) samkurnalo-teqnikuri ned-

leulia, romelic saukuneebis ganmavlobaSi farTod gamoiyeneboda rogorc kuli-

nariaSi, aseve xalxur da tradiciul medicinaSi (kardiotonuli da diuretikuli 

saSualebebis saxiT). is damamSvideblad moqmedebs saWmlis momnelebel sistemaze, 

aZlierebs madas da xsnis Seberilobas, xolo kenkrisagan damzadebuli nayeni ga-

moiyeneba diareis samkurnalod. am mizniT zogjer iyenebdnen mcenaris merqansac 

[2, 6, 19, 21, 22].  

kunelis preparatis moqmedeba ganpirobebulia masSi Semcveli flavonuri 

glikozidebiT, triterpenuli saponinebiT, saTrimlavi nivTierebebiT, qoliniTa da 

misi warmoebulebiT. 

fitoTerapiul praqtikaSi kunelis preparatebs iyeneben nayenisa (yvavilebi) 

da eqstraqtis (nayofebi) saxiT. medicinaSi gamoiyeneba kunelis (HAWTHORN) foT-

lebisa (Sedis preparat `krategidSi~) [3, 6, 10] da nayofisagan (Sedis kompleqsur 

preparat `kardiovalenSi~) [4] miRebuli eqstraqti. M 

kunelis yvavilebisagan damzadebuli samkurnalo preparatebi aZlierebs naRv-
lis warmoqmnas da uzrunvelyofs mis gamoyofas kofeinis, qlorogenis mJavebis 

wyalobiT, exmareba RviZlisa da Tirkmlebis muSaobis mowesrigebas. 

mSrali Tanayvaviledis nayenis regularul gamoyenebas urCeven adamianebs di-

di fizikuri datvirTvis dros [23]. kunelis yvavilebs iyeneben Cais an nayenis sa-

xiT. aRsaniSnavia, rom specialistebi yvavilebis nayens ufro efeqtur saSualebad 

miiCneven, vidre nayofisgan damzadebul nayens. 

nayofisa da yvavilisagan damzadebuli preparatebi gamoiyeneba kardiotoni-

kul saSualebad gulis kunTis moqmedebis funqcionaluri moSlilobisas (aZli-

erebs miokardis SekumSvas da aqveiTebs mis agznebadobas); amasTan, guliT gamowve-

uli Tavbrusxvevisa da xuTvis, gulis sisustis (gadatanili mZime avadmyofobiT 

gamowveuli), iSemiuri daavadebis, SegubebiTi ukmarisobis, angionevrozis, uZilo-

bis, hiperTireozis (taqikardiis TanxlebiT) dros da sxv.  
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igi xsnis paroqsizmul taqikardiasa da neirogenuli warmoSobis ariTmiebs 

(ursulisa da oleanolis mJavebis Semcveloba), mocimcime ariTmias, aqrobs usia-

movno SegrZnebebs mkerdis areSi, xels uSlis organizmSi rkinis Semcvelobis Sem-

cirebas, aqvs hipotenziuri da damawynarebeli Tviseba; afarToebs Tavis tvinisa 

da gulis sisxlZarRvebs da aZlierebs sisxlis mimoqcevas, aqveiTebs arteriul 

da venur wnevas (ursulisa da oleanolis mJavebis, triterpenebis, flavonoidebis 

Semcveloba), riTac umjobesdeba gulis kunTisa da Tavis tvinis neironebis Jangba-

diT momarageba. kuneli iSviaTi mcenarea, romelic maRali da dabali wnevis dros 

gamoiyeneba. 

kvlevebiT dadasturebulia, rom nayofi aumjobesebs sisxlZarRvis kedlis 

funqcias, magniumisa da manganumis Semcveloba ki xels uwyobs lipidebis cvlas 

(gansakuTrebiT dabali simkvrivis lipoproteinebis dones swevs dabla), rac sabo-

lood iwvevs aTerosklerozis sawinaarmdego samkurnalo efeqts, gansakuTrebiT 

xandazmulebSi. nayofs uniSnaven astenonevrotikuli mdgomareobis, RviZlisa da 

sanaRvle gzebis zogierTi daavadebis dros [3, 6, 9, 10, 14_16, 22]. 

kunelis yvavilebis nayenis saxiT moxmareba xels uwyobs nivTierebaTa cvlas, 

xolo yvavilebisa da foTlebis nayenis moxmarebisas qreba Tavis tkivili, Tavbru-

sxveva, xmauri yurebSi; kunels iyeneben agreTve gaciebis drosac.  

nervuli moSlilobisas Rebuloben kunelisa da Savbalaxas an gvirilis yva-

vilebis narevs [3, 4, 10, 11, 22]. 

mcenaris yvavilebs agroveben yvavilobis dawyebisas, rodesac misi nawili 

jer kidev ar aris gaSlili, xolo nayofebs _ mwife mdgomareobaSi (xSirad seq-

tember-oqtomberSi). yvavilebs dakrefidan araugvianes 1-2 sT-isa awyoben gasaSro-

bad kargad ventilirebul SenobebSi araumetes 2 wlis ganmavlobaSi [6, 20], xolo 

nayofebs _ Txel fenad mzeze an saSrobebSi [2, 4]. 

eqsperimentuli da klinikuri monacemebiT dadgenilia, rom kunelis galenuri 

preparatebiT mkurnalobis dros vlindeba sedatiuri efeqti, kardiotonuli moqme-

deba kardiomiocitebis agznebadobis Semcireba.Q 

kunels iyeneben rogorc nedli, aseve gamSrali saxiT. janmrTeli da dieturi 

kvebisaTvis ukeTesia nedli nayofis gamoyeneba. misgan amzadeben: kompots, kisels, 

jems, murabas, daSaqrebul nayofebs, nayenebs, wvenebs, Cais, farmakologiur prepa-

ratebs, marmelads, pastilas an SigTavss sakonditro nawarmisaTvis da sxva tkbi-

leuls. igi SesaniSnavi nedleulia agreTve buraxis, Rvinis, sasmelebisa da deser-
tebisaTvis, aseve gamosajanmrTelebeli naxarSebisa da daspirtuli nayenebis dasa-

mzadeblad. kuneli kargad exameba Tafls, askils, Svrias, aseve samkurnalo bala-
xebs (katabalaxas, Savbalaxas, berulasa da sxvas). gamxmar da dafqul kunels pu-

ris fqvils umateben tkbili comis misaRebad, iyeneben agreTve Cais surogatis sa-
xiT, xolo Semwvari da wvrilad daWrili nayofi yavis kargi Semcvlelia. erT-

kurkian da Cveulebriv kunels iyeneben satyeo meurneobaSi [2, 3, 6, 10, 23].  

miuxedavad imisa, rom kunelis kaloriuloba dabalia (52 kkal), mas aqvs maRa-

li kvebiTi Rirebuleba. 200 g kenkras SeuZlia 10 %-iT daakmayofilos naxSirwyle-

bze adamianis dRiuri norma. garda amisa, nayofi sakmao raodenobiT Seicavs peq-

tins, romelic aumjobesebs sakvebis monelebas [23]. 

perspeqtiul samkurnalo saSualebas warmoadgens sisxliviT wiTeli kunelis 

fuZeze damzadebuli sqeli eqstraqti. misi qimiuri Sedgeniloba Seswavlilia  

a. kurkinas mier da dadgenilia eqstraqciis optimaluri pirobebi [17, 19]. 
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wiTeli kunelis nayofi Seicavs: Saqrebs, organul mJavebs, saTrimlav da fi-

tosterinis msgavs nivTierebebs, flavonoidebs (hiperozidi, kvercitrini, viteqsi-

ni), qolinsa da acetilqolins, saponinebs, sterinebs, fenilpropanoidebs, vitami-

nebs (maT Soris C vitamins, karotins), mikro- da makroelementebsa da sxv. misi yva-

vilebi Seicavs kvercetins, kvercitrins, eTerzeTebsa da sxva nivTierebebs [17, 23]. 

wiTeli kuneli amcirebs centraluri nervuli sistemis agznebas, Tavidan gva-

cilebs uZilobas da gadaRlilobas, taqikardiasa da ariTmias, matonizebel moqme-

debas axdens gulis kunTze, aZlierebs gulis koronarul sisxlZarRvebsa da awes-

rigebs Tavis tvinSi sisxlis mimoqcevas, xsnis gulis areSi arasasiamovno SegrZne-

bebs; aregulirebs wnevas da aRadgens imunitets, aumjobesebs saerTo mdgomare-

obas [6, 11]; amasTan, organizmidan gamohyavs mavne nivTierebebi da zedmeti siTxe, 

sisxlSi amcirebs Saqrisa da qolesterinis dones; aumjobesebs aRqmasa da mexsie-
rebas. 

wiTeli kunelis nayofs aqvs naRvelmdeni moqmedeba. awesrigebs saSarde sis-

temis muSaobas, xsnis Tavisa da kunTebis tkivils, gadaRlilobas, xels uSlis si-

msivnis ganviTarebas; kuW-nawlavis daavadebisas axdens samkurnalo efeqts; aregu-

lirebs farisebri jirkvlis moqmedebas, exmareba organizms gamojanmrTelebaSi [6, 

23]. diuretikuli Tvisebebidan gamomdinare, igi gamoiyeneba SeSupebisas; uZilobis 

(insomniis), SfoTvisa da aCqarebuli guliscemis dros (sedatiuri Tvisebebis ga-

mo), TirkmelebSi qvebis dasaSlelad, kargad moqmedebs barambosTan, krazanasTan 

da SvriasTan kompinaciaSi.  

wiTeli kunelis nayofisgan amzadeben: kompots, jems, piures, SaqarTan erTad 

gaxexils; iyeneben namcxvrebis, Rvezelebisa da ruletebis SigTavsis dasamzadeb-

lad. garda amisa, kunels farTod moixmaren kosmetologiaSic. misgan amzadeben 

niRbebs. qerqis, foTlebisa da totebisgan miRebuli naxarSi ki saukeTeso wiTeli 

feris saRebavia qsovilis SesaRebad [17]. 

Savi kunelis nayofSi bevria Saqari, saxamebeli, organuli mJavebi, peqtinebi, 

C, E da K vitaminebi. garda amisa, Seicavs flavonoidebs, magniums, kalciums, rkina-
sa da sxva makronutrientebs.  

Savi kuneli SesaniSnav samkurnalo mcenared miiCneva. misi gamoyeneba adamia-
nis organizms amaragebs vitaminebiT, aumjobesebs imunitets, xels uwyobs sisxlSi 

qolesterinis donis Semcirebas. 

eqimebis azriT, Savi kuneli SeiZleba iyos Zalian sasargeblo orsuli qale-

bisaTvis, magram am kenkras aqvs ukuCvenebebis mcire speqtri, amitom eqimebi dedebs 

urCeven mis sifrTxiliT gamoyenebas bavSvis ZuZuTi kvebis periodSi alergiis an 

kunTTan dakavSirebuli problemebis Tavidan asacileblad. aRsaniSnavia, rom ara 

marto yvavilebi da foTlebi Seicavs sasargeblo nivTieebebs, aramed mcenaris 

qerqic. 

Sav kunels sakvebad iyeneben moyinvis Semdeg rogorc nedl, aseve mSral 

mdgomareobaSi. mis yvavilebsa da nayofebs agroveben dilas mSral amindSi Crdi-

lSi.Mmokrefis Semdeg maT recxaven, aSroben da inaxaven. nedl yvavilebs iyeneben 

gaciebis da Zlieri aSlilobis, Tavbrusxvevis, gulis nevrozis dros, aseve kli-

maqsis sawyis stadiaSi. yvavilebs iyeneben spirtiani nayenis saxiT. 

Savi kuneli sakmaod unikalur samkurnalo mcenared iTvleba. mecnierTa erTi 

nawili miiCnevs, rom kunels, Cveulebriv, ar axasiaTebs gverdiTi efeqtebi, Tumca 

sxvaTa azriT, mas aqvs gverdiTi movlenebi da ukuCvenebebi. igi sifrTxiliT ini-
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Sneba sxvadasxva preparatTan erTad, magaliTad, asTmis mkurnalobisas [3]. gverdiT 

efeqtebad Tvlian gulisrevis SegrZnebas, Rebinebas, daRlilobas, oflianobas, 

zogjer sisxldenasac.  

moSavo-mowiTalo saxeobis kunelis nayofebis rbilobi Seicavs: Saqarebs, vi-

taminebs, flavonoidebs (kvercetins, hiperins, hiperizids, viteskins), organul mJa-

vebs (limonis, oleanolis, ursulis, kratemusis, kofeinis, qlorogenis), karoti-

noidebs, saTrimlav da peqtinovan nivTierebebs, cximovan zeTebs, glikozidebs 

(flavonis, triterpenis), qolins, sitosterins, saponinebs da sxv. [5, 10]. 

 

 

daskvna 

amrigad, kuneli SesaniSnavi sakvebi da samkurnalo saSualebaa, magram nedli 

saxiT moxmarebisas misma dRiurma normam 150 g-s ar unda gadaaWarbos [23], radgan 

kunelis gadaWarbebiT moxmarebam SeiZleba gamoiwvios Tavbrusxveva, nawlavebis 

spazmi, daRliloba, sisuste, oflianoba, Zilianoba, wnevis vardna, gulisreva, Re-

bineba, gulis ritmis darRveva, alergia, zogjer sisxldenac ki. amitom sifrTxi-

lea saWiro sxva sedatiuri an antiariTmiuli preparatebis miRebisas. am dros 

preparatebis moqmedeba Zlierdeba. hipotoniiT daavadebulebs specialistebi nayo-

febis eqstraqtebis nacvlad urCeven yvavilebis nayenis gamoyenebas [3, 23]. 

kunelis miReba akrZalulia maTTvis, visi saqmianobac saWiroebs koncentraci-

as (magaliTad, avtomanqanis tarebisas), radgan igi iwvevs kunTis modunebas da am 

dros nervuli sistema isvenebs [3]. 

ase rom, gamokvleviT miRebuli Sedegebi miuTiTebs kunelis nayofebisa da eq-

straqtis qimiuri Sedgenilobis sirTuleze, romelTa Rrma Seswavla saSualebas 

mogvcems davasabuToT nedleulis standartizaciis sakiTxi da amis safuZvelze 

SemuSavdes axali samkurnalo preparatebis Seqmnis Tanamedrove midgomebi. 
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FOOD TECHNOLOGY 
 
 

COMPARATIVE CHARACTERISTICS OF TYPES OF HAWTHOM 
G. Kaishauri, T. Baratashvili  
(Biotechnological Center of Georgian Technical University, Department of Science and Technology of 
Georgia) 

 
Resume: This work contains data on wild berries, in particular hawthom.There is determined the data 

on types of hawthorn (red, black, blackish-reddish) and also products from them. Data on the botanical and 
chemical characteristics, the useful and medicinal properties of types.  

There is established, that as black, so red and blackish-reddish hawthom according to their qualitative 
indices (organoleptic indices and chemical composition) give the chance to use them with success both, as 
treatment, so in industrial processing.  

 
Key words: biologically active materials; black hawthom; blackish-redish hawthom; red hawthom. 

 
 
 
 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 
 

 

СРАВНИТЕЛЬНАЯ ХАРАКТЕРИСТИКА ВИДОВ БОЯРЫШНИКА 

Кайшаури Г. Н., Бараташвили Т. Г. 
(Биотехнологический центр Грузинского технического университета, Департамент по науке и 
технологии Грузии) 

 
Резюме. Работа содержит данные о диких ягодах, в частности боярышника. Приведены све-

дения о видах боярышника (красного, черного, черновато-красноватого) и продукции из них. Рассмо-
трены данные о ботанической и биохимической характеристике, полезных и лечебных свойствах 
видов. 

Установлено, что как черный, так и красный и черновато-красноватый боярышник своими ка-
чественными показателями (органолептические показатели и химический состав) дают возможность 
с успехом использовать их как для лечения, так и для промпереработки. 

 
Ключевые слова: биологически активные вещества; красный боярышник; черный боярышник; 

черновато-красноватый боярышник. 
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xsovna 

 

akademikosi mindia saluqvaZe 

 

gardaicvala gamoCenili qarTveli mecnieri da sazogado mo-

Rvawe, saqarTvelos mecnierebaTa erovnuli da sainJinro akademi-

ebis namdvili wevri, saxelmwifo premiis orgzis laureati, Jur-

nali `mecniereba da teqnologiebis~ saredaqcio kolegiis wevri, 

Rvawlmosili pirovneba, akademikosi mindia saluqvaZe.  

m. saluqvaZe daibada 1933 wlis 3 maiss TbilisSi, pedagoge-

bis ojaxSi. eqvsi Tvisa iyo, roca misi mSoblebi gadaasaxles, 

1937 wels ki daxvrites. patara mindias aRzrda ikisra mamidam _ 

eleonora saluqvaZem, romelmac didi siTbo, siyvaruli da sike-

Tis keTebis rwmena Caunerga ZmisSvils.  

1939_1950 wlebSi m. saluqvaZe swavlobda Tbilisis vaJTa 37-e 

saSualo skolaSi, romlis damTavrebis Semdeg Cairicxa Tbilisis 

saxelmwifo universitetSi fizika-teqnikis fakultetze. universitetis damTavrebis Semdeg, 

1955 wels muSaoba daiwyo Tbilisis 55-e saSualo skolaSi fizikis maswavleblad. 1957 

wels gadavida saqarTvelos mecnierebaTa akademiis eleqtronikis, avtomatikisa da teleme-

qanikis (amJamad marTvis sistemebis) institutSi. 

1958_1961 wlebSi swavlobda aspiranturaSi `avtomaturi marTvis~ specialobaze. 1963 

wels daicva disertacia teqnikis mecnierebaTa kandidatis xarisxis mosapoveblad. 

aspiranturis damTavrebisTanave igi dabrunda zemoaRniSnul institutSi da ganvlo 

gza laboratoriis xelmZRvanelidan institutis direqtoris Tanamdebobamde. igi 25 wlis 

ganmavlobaSi keTilsindisierad asrulebda am movaleobas.  

1974 wels m. saluqvaZem daicva sadoqtoro disertacia. 1980 wels mieniWa profesoris wo-

deba. 1983 wels arCeul iqna saqarTvelos mecnierebaTa akademiis wevr-korespondentad, xolo 

1993 wels namdvil wevrad. wlebis ganmavlobaSi igi iyo saqarTvelos mecnierebaTa akademiis 

gamoyenebiTi meqanikis, manqanaTmSeneblobisa da marTvis procesebis ganyofilebis akademikos-

mdivani da akademiis prezidiumis wevri. 

batoni mindia iyo 200-mde mniSvnelovani samecniero naSromis, aseve monografiebisa 

da saxelmZRvaneloebis avtori. samecniero literaturaSi damkvidrebulia misi saxelobis 

terminebi: `saluqvaZis meTodi~, `saluqvaZis amoxsna~, `saluqvaZis principi~. 

1964 wlidan m. saluqvaZe eweoda aqtiur pedagogiur moRvaweobas. 1978 wlidan iyo 

saqarTvelos teqnikuri universitetis informatikisa da marTvis sistemebis fakultetis 

profesori. misi xelmZRvanelobiT daculia mravali sakandidato da sadoqtoro disertacia. 

wlebis ganmavlobaSi batoni mindia iyo avtomaturi marTvis msoflio federaciis sa-

qarTvelos filialis seqciis Tavmjdomare, mecnierebaTa akademiis Jurnal `moambis~ mTa-

vari redaqtoris moadgile, Jurnali `mecniereba da teqnologiebis~ qomagi da kuratori, 

2009_2012 wlebSi ki _ mTavari redaqtoris movaleobis Semsrulebeli. 

mecnierebisa da teqnikis sferoSi damsaxurebisaTvis mas orjer (1979 da 1998 ww.) mieniWa 

saxelmwifo premia. 1998 wels _ saqarTvelos mecnierebaTa akademiis g. nikolaZis saxelobis 

saxelmwifo premia. garda amisa, aqtiuri samecniero da sazogadoebrivi saqmianobisaTvis miRe-

buli hqonda mravali jildo: ordenebi, medlebi, diplomebi da sxv. 

batoni mindias saxiT qarTvelma samecniero-teqnikurma sazogadoebam dakarga qarTve-

li inteligenciis erT-erTi TvalsaCino warmomadgeneli, samSobloze uzomod Seyvarebu-

li, suliT mdidari da yvelanairi sikeTiT Semkuli WeSmariti mamuliSvili. 
 

Jurnali `mecniereba da teqnologiebis~ 

saredaqcio kolegia 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-

saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri da rusuli teqstebi _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis bo-

loSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mi-

xedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes 

statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad 

sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani da eyr-

dnobodes specialur dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-
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rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

435, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  

 



 

 

 

 

 

 

 

redaqtorebi: l. giorgobiani, d. quriZe, m. preobraJenskaia 

kompiuteruli uzrunvelyofa q. fxakaZis 
 

 

 

 

 

 

 

 

gadaeca warmoebas 29.01.2019, xelmowerilia dasabeWdad 22.03.2019. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 7,5. 
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