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mecniereba da religia 

 

 

nils boris damatebiTobis principis mniSvneloba mecnierebasa  

da religiaSi 

nato qavTaraZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: warmodgenilia mikrosamyaros winaaRmdegobrivi bunebis sakiTxebis 

erTgvari gadawyvetis gza boris damatebiTobis principis gamoyenebiT, rac klasi-
kuri fizikisaTvis sruliad axali meTodia.  

Tavdapirvelad, saubaria mecnierebisa da religiis amosaval poziciaTa arse-
biT gansxvavebebze, xolo Semdgom ganxilulia nils boris mier damatebiTobis 

principis gamoyenebiT, rogor gaxda SesaZlebeli mecnierebisa da religiis pozi-
ciaTa gaerTianeba samyaroSi mimdinare movlenebis asaxsnelad. Tu mecniereba efu-
Zneba codnas, gonebas, radikalur azrovnebasa da logikas, religiuri rwmena em-
yareba adamianur intuiciasa da zeSTagonebas. samyaros srulfasovani aRwerisa da 

SefasebisaTvis adamians xatovani da mistikuri azrovnebac sWirdeba.  

nils borma, erTi SexedviT ubralo, magram unikaluri `damatebiTobis prin-
cipis~ saSualebiT, SeZlo erTmaneTTan harmoniulad daekavSirebina mecniereba da 

religia, rac samyaros kanonzomierebaTa Seswavlisa da axsnis erT-erTi saukeTeso 

saSualebaa. 

 

sakvanZo sityvebi: buneba; intuicia; realoba; rwmena; samyaro; struqtura; har-

monia. 
 

 

Sesavali  

`winaaRmdegoba uaryofas ar niSnavs, igi mxolod damatebaa.~ es Zvelinduri 

aforizmi dawera specialur dafaze 1961 wlis maisSi iv. javaxiSvilis saxelobis 

Tbilisis saxelmwifo universitetSi stumrobisas cnobilma danielma fizikosma, 

nobelis premiis laureatma _ nils borma. 

nils bori XX saukunis is mecnieria, romelmac sabunebismetyvelo mecniere-
bebSi azrovnebis sruliad axleburi meTodi Seqmna, daamkvidra da amiT gansaku-
Trebuli fuZemdebluri wvlili Seitana kvanturi meqanikis CamoyalibebaSi. man sru-
liad gansxvavebulad SeZlo, rom daenaxa da aexsna samyaroSi mimdinare procesebi, 

filosofiurad gaeazrebina Teoriuli fizikis axali aRmoCenebi.  

XX saukunis dasawyisi sabunebismetyvelo mecnierebisa da, zogadad, kacobrio-
bis istoriaSi udidesi aRmoCenebis sawyisad iTvleba. nils boris moRvaweoba da 

Sromebi Seexo mecnierebis TiTqmis yvela dargs. winamdebare naSromSi ganxilulia 
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aqamde ori dapirispirebulis _ mecnierebisa da religiis sakiTxebis boriseuli 

axsna damatebiTobis principis safuZvelze. rogorc cnobilia, rwmenasa da mec-
nierebas Soris urTierTdamokidebulebis garkvevas mecnierebi uZvelesi droidan 

cdiloben. am Temas exeboda didi mecnieri klementi aleqsandrieli, romelic 

ambobda, rom `codnaSi ukve aucileblad aris rwmena da, piriqiT, rwmenaSi aris 

codna da rom pirvelad mainc rwmenaa~. da Tu gaviTvaliswinebT imasac, rom sa-
qarTveloSi mudam iyo tradicia rwmenasa da codnas Soris siaxlovisa, rac imiT 

dasturdeba, rom odiTganve yoveli monasteri warmoadgenda aramarto sulieri moR-
vaweobis savanes, aramed did mecnierul centrsac, aqedan gamomdinare, bunebrivia, 

Cveni am sakiTxiT daintereseba. 

 

 
ZiriTadi nawili 

nils boris genialuroba swored imiT gamoixateba, rom man kacobriobis arse-
bobis manZilze pirvelma scada da moaxerxa harmoniulad daekavSirebina saukuneebis 

ganmavlobaSi erTmaneTisagan gamijnuli mecniereba da religia, riTac safuZveli 

Caeyara maT daaxloeba-Sevsebas. es ki SesaZlebeli gaxda mis mier Seqmnili, erTi 

SexedviT, TiTqos ubralo, magram unikaluri damatebiTobis principis saSualebiT.  

nils bori kargad xedavda mecnierebasa da religias Soris amosaval pozi-
ciaTa gansxvavebas. kerZod, mecniereba iswrafvis, ganaviTaros zogadsakacobrio sa-
kiTxebi da Seqmnas gamocdilebis mowesrigebis saerTo meTodebi, religia ki emsa-
xureba ideals, raTa sazogadoebaSi damkvidrdes SexedulebaTa da qcevaTa sruli 

harmonia.  

mecniereba ikvlevs xilul kosmosur samyaros. igi Seiswavlis mizez-Sedegob-
riv kanonebs mineralur, biologiur da sazogadoebriv samyaroSi, magram Seiswavlis 

kosmosuri samyaros mxolod aRqmad nawils da uars acxadebs uCinarisa da trans-
cedenturis Seswavlaze, amitomac mas uWirs adamianis arsebobis mizezisa da miznis 

gansazRvra, marTlzomierebisa da mizanSewonilobis dadgena. 

xilul samyaroSi rac warmoiqmneba, yvelaferi iSleba, magram adamianis guli, 

goneba da suli miiswrafvis raRac idumalis, ukvdavis aRmoCenisa da Semecnebisaken. 

am survils igi marto mecnierebiT ver daikmayofilebs, amisaTvis man xatovani 

(xelovneba, poezia) da mistikuri azrovnebac (religia) unda gamoiyenos.  

termini `religia~ momdinareobs laTinuri sityvidan `religio~, rac kavSiris 

dadgenas niSnavs. qristianuli TvalsazrisiT, `religia~ aris adamianis uzenaesTan 

miaxloebis gza (saSualeba). Tumca, saRmrTo wignebidan cnobilia (rogorc amas 

qristianuli religiis mqadagebeli wm. mamebi miuTiTeben), rom macxovarma Tavis 

mowafeebs codnis mxolod garkveuli nawili gadasca da Tan dasZina, rom mTlianad 

codnas maT ver gadascemda, radgan maTi goneba mas ver daitevda. Tavdapirvelad, 

mowafeebma ver SeZles, gaegoT iesos codnis yoveli aspeqti manam, sanam suliwminda 

ar gadmovida maTze (aq igulisxmeba is, rom suliwmindis gadmosvla gaigivebulia 

`gonebis gabrwyinebasTan~, axlis SecnobasTan). 
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raoden ucnauradac ar unda JRerdes, yovelgvari religiis safuZvels war-
moadgens rwmena uCinarisa da zebunebrivis arsebobis Sesaxeb. udavoa is faqtic, 

rom religiis wiaRSi udevs saTave damwerlobebs, maTematikas, astronomias, medi-
cinas, xelovnebas, iurisprudencias, mraval wes-Cveulebasa da moralur princips. 

 yvela religiaSi sazogadoebis wevrebis codna lagdeboda gansazRvrul mza 

sqemasa da struqturaSi. pirveladi Sinaarsi ki am struqturisa Seicavda faseu-
lobebsa da idealebs, romlebsac efuZneboda kulti da rwmena. amitom Sinagani 

kavSiri Sinaarssa da formas Soris naklebad iqcevda yuradRebas. es grZeldeboda 

manam, sanam mecnierebis Semdgomma ganviTarebam axali kosmologiuri daskvnebi ar 

gaakeTa. bori gansakuTrebul yuradRebas uTmobda ganxeTqilebas mecnierebasa da 

religias Soris, romelic Tan axlda bunebis meqanicistur gagebas evropuli 

aRorZinebis periodSi. amitom empiriuli da kritikuli filosofiuri skolebi-
saTvis saerTo gaxda miswrafeba erTmaneTisagan ganesxvavebinaT obieqturi mniSvne-
loba da rwmena.  

imis gamo, rom gansazRvruli azris mqone sityvier gadacemaSi aucilebeli 

gaxda dadgeniliyo adgili, Tu sad unda gaevloT gamyofi xazi subieqtsa da obi-
eqts Soris, Tanamedrove mecnierebam Seqmna axali safuZveli iseTi sityvebis xmare-
bisaTvis, rogoricaa `codna~ da `rwmena~. mizezobriobis cnebis SezRudvam, pirvel 

rigSi, azri misca cnebaTa sistemas, romelSic samyaros winaswari gansazRvrulobis 

idea Seicvala bunebrivi evoluciis cnebiT. `rac Seexeba sazogadoebis organiza-
cias, _ rogorc nils bori aRniSnavs, _ aris tipuri damatebiTi mxare dakav-
Sirebuli moZrav zRvarTan, romelic erTmaneTisagan gamoyofs azrs adamianis fa-
seulobaTa Sesaxeb im zogad debulebebs Soris, romelTa safuZvelzec maTze msje-
loben. amasTan, unda iTqvas, rom yoveli mdgradi sazogadoeba saWiroebs `patiosan 

TamaSs~, romelic brZnul wesebs Seesabameba; amave dros ojaxisa da megobrebisadmi 

siyvarulis gareSe cxovrebac ar iqneboda aseTi Zvirfasi da mimzidveli. yvela 

kulturis saerTo mizania, rac SeiZleba kargad Seaxamos erTmaneTTan samarTli-
anoba da gulmowyaleba; cxadia, rom kanonis mkacri gamoyenebis dros gulmowya-
lebisaTvis ukve aRar rCeba adgili da, piriqiT, keTilmosurneoba da TanagrZnoba 

xSirad konfliqtSia marTlmsajulebis principebTan.~ bevr religiaSi es konfliqti 

dasuraTebulia miTebiT, romlebic Seexeba saTanado idealebis ganmasaxierebeli 

RmerTebis brZolas. Zveli aRmosavluri filosofia amisa da msgavsi rTuli yofiTi 

sakiTxebis Sesaxeb Semdeg brZnul rCevas iZleva: `adamianuri cxovrebis harmoniis 

mopovebisas ar dagvaviwydes, rom yofierebis scenaze Cven msaxiobebic varT da ma-
yureblebic~. sagulisxmoa, rom am azrs, romelsac budasa da lao-Zis miaweren, bori 

xSirad imeorebs damatebiTobis principis sailustraciod. sakmarisia, kargad Ca-
vukvirdeT, rom aRviqvaT am sityvebis sibrZne da didi mniSvneloba mTeli sazoga-
doebisaTvis. mTavaria, gaviTvaliswinoT, rom adamianis aRniSnuli ormagi roli 

ucxoa cxovelTa samyarosaTvis. 

cxadia, sul sxvanairia adamianis cxovreba; igi Tavis qcevebs, romlebsac pro-
gramis mixedviT xSirad improvizaciulad asrulebs, TiTqos garedan mayureblis 

poziciaSi mdgomi akontrolebs da aregulirebs. naTelia, rom mayureblis funqcia 
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adamianis Segnebis sferoSi Sedis da amitom is SeiZleba met-naklebad sruldebodes. 

ZvelaRmosavluri sibrZne adamians moagonebs ̀ damkvirveblis~ funqcias da moiTxovs 

mis ise Sesrulebas, rom `msaxiobis~ roli Seesabamebodes pirovnebisa da sazoga-
doebis moTxovnilebaTa dakmayofilebas, raTa isini harmoniulad Seexamos erT-
maneTs.  

religia aris eTikis safuZveli, romelic pirovnebas exmareba sworad gansa-
zRvros da Seaxamos Tavisi qcevebi sazogadoebrivi cxovrebis wesTan. v. haizenbergi 

Tavis memuaruli xasiaTis wignSi _ ̀ nawili da mTeli~_ gvacnobs boris mosazrebebs 

religiisa da mecnierebis urTierTdamokidebulis Sesaxeb. bori aRniSnavs, rom mas 

ar swams pirovnuli RmerTis da Tan dasZens, rom religia enas sruliad sxvagvarad 

iyenebs, vidre mecniereba. religiis ena poeziis enasTan ufro axlosaa, vidre mec-
nierebis enasTan. Cven ganwyobili varT vifiqroT, rom mecniereba obieqtur viTa-
rebaze iZleva informacias, poezia ki subieqtur grZnobebs gviRviZebs. religiaSi 

obieqturi sinamdvilea nagulisxmevi, romlis mixedviTac, igi mecnieruli WeSmari-
tebis kriteriums unda eqvemdebarebodes. bori aRniSnavs, rom am SemTxvevaSi sam-
yaros dayofa subieqturad da obieqturad, zedmetia; yvela religiaSi suraT-xate-
biTa da igavebiT laparaki sxvas arafers niSnavs, Tu ara imas, rom ar arsebobs sxva 

saSualeba, riTac kaci aq nagulisxmev sinamdviles Caswvdeba. magram es sruliadac 

ar niSnavs imas, rom TiTqos aq sinamdvile ar iyos. 

maTematikaSi SeiZleba mtkicebaTa Sinaarsis mimarT Sinagani distanciis daWera, 

magram, sabolood, aq mainc azris TamaSTan gvaqvs saqme, romelSic an vmonawileobT, 

an ara. religiaSi saqme exeba Cvens sicocxles, sikvdils; garda amisa, religiuri 

dogmebi Cveni qcevis safuZvlebs ganekuTvneba da, Sesabamisad, arapirdapir mainc, 

Cveni arsebobis safuZvelicaa. amitom Cveni damokidebuleba religiis sakiTxebisadmi 

iseTivea, rogorc sazogadoebaSi Cveni mdgomareobis mimarT. Tu religia warmoiSva, 

rogorc adamianTa sazogadoebis goniTi struqtura, maSin SesaZloa igi istoriis 

manZilze sazogadoebis SemakavSirebel Zalad iqces an arsebulma sazogadoebam 

Tavad ganaviTaros misi goniTi struqtura da Tavisi codnis dones Seufardos. 

Cvens droSi calke individi Tavisuflad irCevs, Tu romel goniT struqturas dau-
kavSirdes azrovnebiTa da qceviT. es Tavisufleba erTgvari gamoZaxilia im faqtisa, 

rom sxvadasxva kulturasa da sazogadoebas Soris arsebuli sazRvrebi kargavs 

simkveTres da iSleba. magram maSinac ki, roca calke individi sruli damoukide-
blobisaken iswrafvis, Segnebulad Tu Seugneblad, igi bevrs iRebs ukve arsebuli 

goniTi struqturebisagan, radgan sazogadoebis im wevrebs, visTanac mas cxovreba 

mouwevs, sicocxleze, sikvdilsa da zogad kavSirebze unda elaparakos. man unda 

aRzardos Svilebi am sazogadoebis ZiriTadi warmodgenebis suliskveTebiT, unda 

icxovros maTi cxovrebiT. amitom aq veraviTari SemecnebiTi Teoriuli maxvilgo-
niereba ver gaWris. unda vicodeT, rom religiuri rwmenis Sinaarsis kritikul 

ganqiqebasa da iseT qcevas Soris, romelsac safuZvlad udevs am religiis goniTi 

struqturis miReba, damatebiTi damokidebuleba arsebobs. Segnebulad miRebul ga-
dawyvetilebas calke individisaTvis didi Zala aqvs. igi warmarTavs mis saqciels, 

icavs yovelgvari orWofobisagan da, Tu mwuxareba Sexvda, nugeSsac miagebs, rasac 
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didi kavSiris Tanaziaroba uzrunvelyofs. ase uwyobs xels religia sazogadoebis 

cxovrebis harmonias. misi umniSvnelovanesi amocanaTagania Tavisi igavebisa da war-
modgenebis eniT STagvagonos es didi kavSiri. sagulisxmoa is ambavi, romliTac 

borma daasrula uaRresad naTlad gamoxatuli Tavisi azri religiisa da mecnie-
rebisadmi misi damatebiTi damokidebulebis Sesaxeb. am ambis Sinaarsi aseTia: 

`tisvileSi, Cveni agarakis maxloblad, erTi kaci cxovrobs. man Tavis saxlis karis 

Tavze nali miaWeda, radgan xalxuri rwmenis mixedviT mas bedniereba moaqvs. ro-
desac erTma nacnobma hkiTxa: Sen ra, crumorwmune xar? marTla gjera, rom es nali 

bednierebas mogitans? _ man upasuxa: rasakvirvelia ara, magram amboben, rom igi 

maSinac Svelis, roca ar gjerao~. 
nils boris damatebiTobis principidan gamomdinare, XX da XXI saukuneebis 

mijnaze ukve gamoikveTa is sasikeTo Zvrebi, romliTac mecniereba da religia er-
TmaneTs dauaxlovda. erTi mxriv, eklesia cnobs adamianis gonebis rols, logikasa 

da, aqedan gamomdinare, WeSmaritebis SecnobaSi mecnierebis rols, magram realobis 

sruli gagebisaTvis gonebis garda, saWiroa rwmenac, riTac bunebam adamiani da-
ajildova. meore mxriv, mecnierebam SeZlo eRiarebina idealuri realoba, romelic 

ar daiyvaneba materialur realobaze (cnobiereba, qvecnobiereba, azrovneba). 

gasaTvaliswinebelia is gamokvlevebic, romlebic Catarda adamianis tvinze. 

gamokvlevebiT dadginda, rom mecnierebasa da rwmenaze pasuxismgebelia Tavis tvinis 

sxvadasxva naxevarsfero. magaliTad, mecniereba (logika, cneba) aris, ZiriTadad, 

tvinis marcxena naxevarsferos produqti, xolo intuicia, rwmena, ferwera, musika, 

xatovani azrovneba _ marjvena naxevarsferos produqti. 

tvinis tomografiuli gamokvlevebiT dadasturda, rom adamianis locvisa da 

meditaciis procesSi tvinis gaaqtiurebisas Zlierdeba samyaros aRqma, zemgrZnobia-
roba da intuicia, sustdeba goneba da logikuri azrovneba. mecnierebaSi aRiare-
bulia, rom WeSmaritebis wvdomis erT-erTi gza intuiciaa. igi gamoricxavs debu-
lebaTa dadgenis logikur gaSualebas da gulisxmobs gonebaSi azris Sinagan ga-
naTebas. a. ainStaini intuicias uwodebda umaRles musikalurobas azris saufloSi. 

filosofiaSi intuicia ganixileba, rogorc gonebis unari, Seasrulos erTgvari 

naxtomi Semecnebis procesSi, rac ukve dagrovili codnisa da gamocdilebis bazaze 

xdeba. 

SeiZleba iTqvas, rom mecnierebas, romelic dRemde efuZneba mxolod cdebs, 

eqsperimentul dakvirvebebsa da logikur daskvnebs, ar SeuZlia pasuxi gasces ka-
cobriobisaTvis metad saintereso da mniSvnelovan kiTxvebs, radgan is mxolod 

materialistur Sexedulebebs aRiarebs da samyaros aramaterialur sakiTxebSi TiT-
qmis arc ereva, ar cnobs maT.  

mecnierebisagan gansxvavebiT religia iseT movlenebs exeba, romelTa eqsperi-

mentulad Semowmeba da axsna jerjerobiT ver xerxdeba. Tumca, iseTi Teoriuli 

mecniereba, rogoricaa filosofia, SesaZleblobas iZleva Seafasos religiuri ar-

gumentebis logikuri Tanmimdevroba, radgan samyaroSi yvelafers aqvs rogorc xi-

luli, aseve uxilavi mxare. aRsaniSnavia, rom filosogia yvelasaTvis ar aris gasa-
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gebi da xelmisawvodmi, religia ki yvelasTvis xelmisawvdomia. filosofia, rome-

lic cdilobs religiis axsnas, iyenebs rogorc mecnierul, aseve adamianur cdebsa 

da meTodebs. didi moazrovne a. ainStaini werda: `mecniereba ureligiod koWlia, 

xolo religia mecnierebis gareSe _ brma~. amiT ainStaini miuTiTebda, rom saWiro 

iyo mecnierebisa da religiis erTmaneTTan daaxloeba. es gasagebicaa, radgan 

religiis upirvelesi mrwamsi rwmenaa da, Tu amas gadmovitanT mecnierebaSi, aSkaraa, 

rom rwmenis gareSe SeuZlebelia raimes Seswavla da sasurveli Sedegis miRweva. 

ase rom, rwmena aris mamoZravebeli Zala yovelgvari gonebis aqtiurobisa samyaros 

Secnobis saqmeSi.  

sinamdvileSi, ramdenadac mecnierebas surs axsnas, Tu rogor aris mowyobili 

samyaro, religia cdilobs axsnas, ratom da risTvis aris is ase mowyobili; ra 

adgili uWiravs da ra daniSnuleba aqvs adamians am samyaroSi. cxadia, mecniereba 

da religia faqtobrivad savsebiT SeTavsebadia, rac SesaZleblobas iZleva ufro 

siRrmiseulad da yovelmxriv iqnes Seswavlili adamiani da samyaro. 

mecnierebisa da religiis urTierTqmedeba upirvelesad dafuZnebulia adamia-

nis erTsa da imave unarze. Tu mecniereba efuZneba codnas, gonebas, radikalur 

azrovnebasa da logikas, religiuri rwmena emyareba adamianur intuiciasa da ze-

STagonebas. orive unari adamians bunebam uboZa da ar arsebobs araviTari mizezi 

sakuTari SemoqmedebiTi procesebidan erT-erTi maTganis gamoricxvis. adamianis 

codnis SeZena dakavSirebulia ara marto mecnierebasTan, aramed intuiciasa da praq-

tikul gamocdilebasTan; amdenad, codna ufro metia, vidre mecniereba. marTlac, 

intuicias adamiani mihyavs sulierebis umaRlesi sferoebisaken, religiisaken. 

bolo periodSi ara erTi samecniero samuSao ganxorcielda religiuri de-
bulebebis Seswavlisa da axsnis mimarTulebiT. cnobilia Sromebic, romelSic aris 

mcdeloba mecnierulad iqnes axsnili RmerTis, sulis, imqveyniuri cxovrebis rea-
luri arseboba. 

religiuri debulebebis dasabuTebisaTvis erT-erTi koncefcia dafuZnebulia 

imaze, rom Cveni samganzomilebiani samyaros magivrad, romelSic nebismieri signali 

vrceldeba sinaTlis siCqariT, warmoidigineba sam- da oTxganzomilebiani samya-
roTi, romelSic gavrcelebis siCqare myisieria da gacilebiT metia sinaTlis siC-
qareze. Tanamedrove mecnierebma ician sinaTlis nawilakis _ fotonis gavrcelebis 

xerxi usasrulo siCqariT. aseTi signalis gavrcelebis siCqare realurad aRemateba 

sinaTlis siCqares. es ki niSnavs, rom erTgvarovani garemos romeliRac wertilSi 

nebismieri cvlileba myisierad gadaecema am garemos danarCen wertilebsac. amiT ki 

azrs kargavs sivrciTi ganfenilobisa da xangrZlivobis cnebebi, rac saSualbas 

iZleva advilad aixsnas mravali religiuri debuleba. 

cnobilia agreTve iseTi koncefciebi, romelTa mixedviTac samganzomilebiani 

samyaro ar iZleva RmerTisa da sulis adgilmdebareobis danaxvis saSualebas, 

radgan isini Cveni dro-sivrciTi sistemis koordinatebis gareT, sxva ganzomilebaTa 

sivrceSi imyofebian. oTx- da xuTganzomilebian samyaroSi warsuli, awmyo da moma-
vali TiTqosda erTdroulad arsebobs da yoveli sxeuli warmogvidgeba ganfenili 
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sivrciTi struqturebis saxiT, misi dabadebis momentidan sikvdilamde, rogorc myi-
sieri kveTi, romelsac Cven samganzomilebian samyaroSi vakvirdebiT. 

oTx- da xuTganzomilebiani samyaros Tvisebebi didad ar gansxvavdeba Cveni 

samganzomilebiani samyaros Tvisebebisgan. is, rac SeuZlebelia samganzomilebiani 

samyarosaTvis, bunebrivia oTx- da xuTganzomilebian samyaroSi. iq SeiZleba 

sivrceSi nebismier manZilze myisieri gadaadgileba. oTx- da xuTganzomilebiani 

samyaros veeberTela SesaZleblobebis gamo veli, romelic uwvrilesi materiaa, 

mTel samyaros moicavs da warmoadgens xids Cvens samganzomilebian samyarosa da 

oTx- da xuTganzomilebian samyaroebs Soris. 
 

daskvna 

yovelive zemoaRniSnuli adasturebs, rom mecniereba da religia ki ar ewi-
naaRmdegeba, aramed isini avseben erTmaneTs, xolo, rac Seexeba nils borsa da mis 

damatebiTobiTobis princips, igi unikaluria bunebaSi mimdinare yovelgvari mov-
lenis mravalmxrivi Seswavlis TvalsazrisiT da saSualebas aZlevs adamianis go-
nebas gaafarToos misi TvalTaxedva, daanaxos axali horizontebi, SeZlos siaxlis 

aRmoCena da WeSmariti daskvnebis gamotana. 
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SCIENCE AND RELIGION 
 
 

THE IMPORTANCE OF NIELS BOHR’S PRINCIPLE OF COMPLEMENTARY IN 
SCIENCE AND RELIGION 
N. Kavtaradze  
(Georgian Technical University) 

 

Resume. The way of solving the matters of the conflicting nature of microworld using the principle of 
complementarity is discussed. This occurs to be a completely new way in classical physics. 

At first, there are discussed the essential differences of the positions of science and religion and then 
how it is possible to unite the positions of religion and science to explain the events happening in the universe 
with Bohr's principle of complementarity. If science is based on knowledge, mind, radical thinking and logic, 
religion in based on intuition and inspiration. To explain and see the universe fully the one needs creative and 
mystical thinking too.  

Niels Bohr has united science and religion with a seemingly simple, but unique principle of comple-
mentarity, which is the best way to explain and to study the universe.  

 

Key words: belief; harmony; intuition; nature; reality; structure; universe.  
 
 
 
 

НАУКА И РЕЛИГИЯ 
 

 

ВАЖНОСТЬ ПРИНЦИПА ДОПОЛНИТЕЛЬНОСТИ НИЛЬСА БОРА  
В НАУКЕ И РЕЛИГИИ 

Кавтарадзе Н. Н. 
(Грузинский технический университет) 

 
Резюме. Обсуждается способ решения противоречивой природы микромира с использованием 

принципа дополнительности, что означает применение совершенно нового метода в классической 
физике.  

Сначала разговор идет о существенных различиях между основными позициями науки и религии, 
а затем обсуждаются способы объединения позиций науки и религии для объяснения текущих событий 
в мире используя «принцип дополнительности» Нильса Бора. Если наука основана на знаниях, уме, 
радикальном мышлении и логике, то религиозные убеждения основаны на человеческой интуиции и 
вдохновении. Чтобы полностью описать и оценить мир, нужно также иметь образное и мистическое 
мышление. 

 Нильс Бор смог гармонично объединить науку и религию с помощью, казалось бы, простого, но 
уникального «принципа дополнительности», который является одним из лучших способов изучения и 
объяснения законов Вселенной. 

 
Ключевые слова: вера; вселенная; гармония; интуиция; природа; реальность; структура. 
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ekologia 

 

 

garemos dacvis aqtualuri sakiTxebi saqarTveloSi 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: ganxilulia saqarTveloSi arsebuli rTuli ekologiuri viTareba, 

rac gamowveulia rogorc klimatis cvlilebiT, ise anTropogenuri zemoqmedebiT. 

Seswavlilia zRvis ekologiuri mdgomareoba, mtknari wylis dabinZurebis xelSe-

mwyobi faqtorebi; aseve problemebi, romlebic exeba mTian regionebSi arsebul tye-

ebs. mwvave garemosdacviT problemad iTvleba haeris dabinZurebac, romlis Ziri-

Tadi wyaro sxvadasxva sawarmosa da avtotransportis mier gamonabolqvi mavne ai-

rebia. aRwerilia q. Tbilisis rTuli ekologiuri mdgomareoba. rekomendebulia 

garemos gajansaRebis mizniT SemuSavebuli prevenciuli RonisZiebebis gatareba. 

 

sakvanZo sityvebi: gamonabolqvi; zRvis, mtknari wylisa da haeris dabinZureba; 

tyeebi. 
 

 

Sesavali  

yovelwliurad dedamiwaze garemos ekologiuri mdgomareoba sul ufro da 

ufro uaresdeba, rac msoflio sazogadoebis samarTlian SeSfoTebas iwvevs. eko-
logiis gauareseba atarebs rogorc lokalur, aseve globalur xasiaTs. aRniSnuli 

problema adamianis mravalmxrivi moqmedebis Sedegia, rac gulisxmobs Tavisi moT-
xovnilebis dasakmayofileblad bunebrivi resursebis ganuzomel gamoyenebas. 

XX saukunis dasawyisamde dedamiwis mosaxleoba sunTqavda sufTa haers, svamda 

sufTa wyals, moixmarda jansaR produqtebs, magram ramdenime aTwleulis Semdeg 

msoflio aRmoCnda ekologiuri katastrofis winaSe. bunebis sikeTis borotad ga-
moyeneba, bunebis simdidris aragonivruli da mtacebluri moxmareba Tanabrad azia-
nebs bunebasa da adamians. 

garemos aqtualur sakiTxebs Soris aRsaniSnavia klimatis cvlileba, ozonis 

Sris Sesusteba, bunebrivi resursebis amowurva, sasmeli wylis ukmarisoba da misi 

dabinZureba, tyeebis gaqroba da gaudabnoeba, haerisa da garemos gaWuWyianeba, nia-
dagisa da ekosistemis degradacia, mosaxleobis migracia, urbanizaciis gaZliereba, 

axali daavadebebis gavrceleba da a. S. civilizaciis Semdgomi stiqiuri ganviTa-
rebis SemTxvevaSi TiToeul am globalur ekologiur problemas kacobriobis gana-
dgureba SeuZlia. 

dRes msoflio sazogadoebis winaSe dgas mtknari wylis, haerisa da miwis sisu-
fTavis, energetikis, sursaTisa da nedleulis deficitis problemebi. cxovreba 
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gviwevs iseT garemoSi, sadac ukve aRar arsebobs sufTa haeri, wyali, miwa da sakvebi. 

amitom garemos dacvis problebam miiRo globaluri xasiaTi da misi gadaWra kaco-
briobis erT-erT gadaudebel amocanad iqca. 

 

 
ZiriTadi nawili 

saqarTveloSi ekologiuri situacia Zalze arasaxarbieloa. amas adasturebs 

dRevandeli rTuli ekologiuri viTareba da stiqiur ubedurebaTa (wyaldidobebi, 

Rvarcofebi, zvavebi da sxv.) zrdis dinamika. aq, iseve rogorc msoflios sxva qve-
ynebSi, ekologiuri krizisi Tanamedroveobis erT-erTi umwvavesi sakiTxia, romelic 

mWidrodaa dakavSirebuli ekonomikur da socialur problemebTan. 

zRvis ekologiuri mdgomareoba. cnobilia, rom dedamiwis zedapiris 70 % 

uWiravs msoflio okeanes, romelic atmosferosTan erTad did rols asrulebs 

globaluri klimatis formirebasa da cvlilebaSi. okeane wyaroa mineraluri da 

biologiuri resursebisa da amitom mis ekologiur mdgomareobas udidesi mniSvne-
loba aqvs.  

gasuli saukunidan moyolebuli okeane intensiurad binZurdeba navTobproduq-
tebiT. gaangariSebulia, rom tankerebidan navTobis zRvaSi CaRvra misi mTliani 

moculobis 1 %-s Seadgens, rac wliurad 15–17 mln t-s udris. TiToeul tona nav-
Tobs ki SeuZlia dafaros 12 000 ha zRvis wylis zedapiri [1]. navTobis afski zRvis 

zedapirze amcirebs wylis aorTqlebas da zRvis marilis nawilakebis moxvedras 

atmosferoSi, romlebic RrubelTa warmoqmnaSi kondensaciis centrebs warmoadgens. 

bolo or aTeul weliwadSi aqtualuri gaxda agreTve okeanis gaWuWyianeba myari 

narCenebiT, romelTa umetesoba (80 %) plastmasis masalebi da polieTilenis 

parkebia. amJamad muSavdeba proeqtebi okeanis zedapiris gasawmendad [2]. 

dReisaTvis did anTropogenur datvirTvas ganicdis Savi zRvac, romlis sana-
piro xazis mTliani sigrZis 3400 km-dan 315 km sigrZisa da 19,3 km siganis sanapiro 

zoli saqarTvelos teritoriazea. XX saukunis 80-ian wlebamde zRvis sanapiros 

plaJis amgebi masalis samrewvelo amoReba mimdinareobda, ramac sxva mizezebTan 

erTad, uaryofiTi gavlena moaxdina napirebis mdgradobaze. amis gamo bolo aTwle-
ulebSi mkveTrad gamovlinda anTropogenuri zemoqmedebis negatiuri Sedegebi, ra-
sac mohyva zRvis napirebis Zlieri warecxva [3, 4]. 

vinaidan saqarTvelo warmoadgens satransporto derefans da aq gadis navTob-
produqtebisa da airsadenebis magistralebi, mosalodnelia anTropogenuri katas-
trofebis riskis mkveTri zrda, rac gansakuTrebiT saSiSia bunebrivi katatsrofebis 

aqtiur zonaSi myofi mWidrod dasaxlebuli patara qveynisaTvis. amasTan, metad 

mniSvnelovania rogorc navTob- da airsadenebis usafrTxo eqspluatacia, ise 

gemebis datvirTvisa da gadmotvirTvis dros teqnikuri personalis maRalkvali-
ficiuroba, radgan maT daudevrobas SeiZleba mohyves ekologiuri mdgomareobis 

gauareseba aramarto zRvaSi, aramed xmeleTzec zRvis sanapiro zolSi. 

eqspertTa SefasebiT Savi zRvis ekologiuri mdgomareoba sagangaSoa, radgan 

misi dabinZurebis done TandaTanobiT matulobs. magaliTad, masSi yovelwliurad 
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iRvreba 120 000 t navTobproduqtebi. amas emateba mdinareTa wylebi, romlebic 

dabinZurebulia sasoflo-sameurneo nagavsayrelebidan moxvedrili Sxamqimikatebi-
Ta da mineraluri sasuqebiT. garda amisa, zRvaSi moxvedrili mikroorganizmebi 

swrafad mravldebian, radgan iq ar binadroben is mtaceblebi, romlebic Seamci-
rebdnen maT raodenobas. am problemis ZiriTadi mizezia is, rom gemebi wylis ba-
lasts clian sanapiro zolis maxloblad. amasTan, Sav zRvaSi Caedineba arasaTa-
nadod gawmendili fekaluri wyali, rac iwvevs zRvis wylis mikrobiologiur gaWu-
Wyianebas, seriozul safrTxes uqmnis mosaxleobis janmrTelobas da xels uSlis 

turizmisa da akvakulturis ganviTarebas [5].  

Savi zRvispira regionSi cdiloben ukeTesobisaken Secvalon wylis gawmendis 

procesebi. magram arsebuli mZime ekonomikuri mdgomareobis gamo jerjerobiT ver 

xerxdeba lokalur sawmend nagebobaTa mSeneblobis, rekonstruqciisa da kapita-

luri remontisTvis saxsrebis gamoyofa. ar aris uzrunvelyofili agreTve sawar-
moTa da sameurneo-sayofacxovrebo narCenebis gawmenda da gauvnebelyofa. 

mtknari wylis problemebi. samecniero-teqnikuri progresis miuxedavad, dRemde 

Riad rCeba sufTa haeris, wylis, niadagis, mcenareuli safris da, zogadad, jansaRi 

biosferos sakiTxi. aqedan gamomdinare, savalaloa sakvebi produqtis sanitariul-

higienuri mdgomareobac. gaeros oficialuri dokumentebis Tanaxmad im problemebs 

Soris, romlebic amJamad kacobriobis winaSe dgas garemos ekologiurad dacvis 

sferoSi, umwvavesia mtknari wylis resursebis gaWuWyianeba, rac safrTxes uqmnis 

adamianebis fizikur da reproduqciul janmrTelobas. mavne nivTierebaTa Soris 

dominirebs biologiurad aqtiuri elementebi: radionuklidebi, mZime liTonebi, 

samxedro da sasoflo-sameurneo miznebisTvis gamoyenebuli pesticidebi, sasuqebi 

da sxv. 

saqarTveloSi ekologiur mdgomareobas arTulebs isic, rom igi mdebareobs 

atmosferodan radionuklidebis aqtiuri Camocvenis arealSi (CrdiloeTisU ganedis 

40 _ 50), amitom dedamiwaze da atmosferoSi Tundac atomuri bombebis eqsperi-
mentuli afeTqebis Sedegad radionuklidebiT Cveni qveynis teritoriis, gansaku-
TrebiT ki Savi zRvis sanapiro zolis, dabinZureba gamoiwvia. am afeTqebis akrZalvis 

Semdeg mdgomareoba odnav Seicvala, magram 1986 wlidan, Cernobilis cnobili 

katastrofis Semdeg, saqarTveloSi ekologiuri situacia kvlav gauaresda, ris 

gamoc igi miCneul iqna meoTxe saxifaTo qveynad ruseTis, ukrainisa da belorusiis 

Semdeg.  

metad sayuradReboa is faqti, rom sagrZnoblad moimata saqarTvelos zogierTi 

mdinaris (kerZod, mcire mdinareebis) wylebis gaWuWyianebis donem, ramac SeiZleba 

maTi ekologiuri struqturis darRveva gamoiwvios. wylis gaWuWyianeba intensiurad 

xdeba samrewvelo sawarmoebis, mecxoveleobis fermebis, sasoflo-sameurneo min-

dvrebisa da dasaxlebuli punqtebis Camdinari wylebiT. amitom aucilebelia dro-

ulad moxdes samwmendi nagebobebisa da sistemebis amuSaveba [5]. 

msoflios mosaxleobis umetesoba sakvebad moixmars soflis meurneobis pro-

duqtebs. uxvi mosavlis misaRebad ki gamoiyeneba sasuqebi, romelTa umravlesoba 
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nitratebs Seicavs. maTi Warbi raodenobiT miReba ki negatiurad moqmedebs ada-

mianebisa da cxovelebis janmrTelobaze. aRsaniSnavia, rom nitratebis dagroveba 

niadagsa da wyalSi gansazRvravs mosavlis, wylisa da haeris xarisxsac.  

dRes mTel msoflioSi mwvaved dgas maRalxarisxovani, ekologiurad sufTa 

sasmeli wyliT mosaxleobis stabiluri momaragebis sakiTxi. amitom wylis sisuf-

Tavis dacvasa da racionalur gamoyenebas Zalze didi mniSvneloba aqvs mosaxle-

obisaTvis, radgan adamianis janmrTelobis garda, gaWuWyianebuli wyali seriozul 

safrTxes uqmnis garemos.  

tyeebis roli garemos dacvaSi. globaluri daTbobis dros wylis resursebis 

mosalodneli Semcirebis gamo gansakuTrebiT mniSvnelovania tyeebis roli mTian 

regionebSi. saqarTvelos tyeebi ZiriTadad mTis ferdobebzea ganlagebuli, sadac 

isini uaRresad saWiro wyalmaregulirebel, wyalSemnaxvel, niadagdacviT, balneo-
logiur, klimatologiur, socialur-ekologiur funqciebs asruleben. magram, 

miuxedavad tyeebis aseTi didi saxelmwifoebrivi mniSvnelobisa, bolo dros saqar-

TveloSi aRiniSneba tyeebis usistemo Wra da maTi SesamCnevi gameCxereba, ramac 

sagrZnoblad gaauaresa am tyeebis dacviTi funqciebi da gamoiwvia iseTi uaryofiTi 

Sedegebi, rogoricaa eroziuli da Rvarcofuli procesebis, zvavebisa da wyal-

didobebis gaaqtiureba. am stiqiur ubedurebebs ewireba sasoflo-sameurneo savar-

gulebis didi nawili, imewyreba da ingreva soflebi, gzebi, xidebi, ziandeba eleq-

trogadamcemi xazebi da sxv. maTi aRdgenisa da dasaxlebuli ubnebis dacviTi 

RonisZiebebis gatareba did finansur saxsrebTanaa dakavSirebuli. amitom auci-
lebelia tyeebis usistemo Wris akrZalva da tyeTa marTvis axali sistemis Semu-
Saveba. 

atmosferos problemebi. sadReisod erT-erTi mwvave garemosdacviTi problemaa 

haeris dabinZureba, romlis ZiriTadi mizezi avtotransportis, fabrika-qarxnebisa 

da Tboeleqtrosadgurebis gamonabolqvia. saqarTveloSi haeris dabinZurebis 71 % 

modis manqanebze, 25 % _ energetikaze da mxolod 4 % _ mrewvelobaze. maTi 

gamonabolqvi didi raodenobiT Seicavs saTbur airebs – naxSirorJangs (CO2), meTans 

(CH4) da sxv., romlebic daTbobis mTavari faqtorebia atmosferoSi. haeris da-
binZureba iwvevs adamianTa janmrTelobis gauaresebas: Tavbrudaxvevas, Tavis tki-
vils, yelis gaRizianebas, xvelas, bronqits, asTmas, sisxlZarRvTa da filtvebis 

daavadebebs, maT Soris kibos. amis gamo saqarTveloSi daavadebaTa 17 % da sikv-
dialianobis 19 % ganpirobebulia swored dabinZurebuli garemos mavne zemoqme-
debiT [6]. 

avtomanqanebis umetesoba saqarTveloSi teqnikurad gaumarTav mdgomareobaSia, 

rasac xeli Seuwyo im faqtma, rom 2004 wlidan manqanebis teqnikuri Semowmeba sa-

valdebulo aRar iyo. garda amisa, manqanebis umetesoba (TiTqmis 90 %) meoreulia 

da ar gaaCnia katalizuri gardamqmneli (konverteri). amas isic emateba, rom msubuqi 

manqanebis 80 % uxarisxo sawvavs moixmars, ris gamoc gamonabolqvSi didi rao-
denobiTaa mZime liTonebi da saSiSi nivTierebebi. amitomac aucilebelia saxel-
mwifom izrunos sawvavis xarisxis Semowmebaze.  
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problemas qmnis isic, rom qveyanaSi jer kidev mouwyobelia gzebi da maTi 

infrastruqtura: xidebi, gvirabebi, usafrTxoebis kunZulebi, ris gamoc izrdeba 

sawvavis moxmareba da metia gamonabolqvic. saqarTveloSi jerjerobiT arasakma-
risia hibriduli manqanebi, romlebic mcire raodenobis sawvavs moixmars. TiTqmis 

ar arsebobs eleqtromanqanebi da eleqtrotransporti (Tbilisis metros garda), 

romlebic sufTa transportad iTvleba. Tumca wlebis win dedaqalaqSi moZraobda 

tramvai da troleibusi.  

aRsaniSnavia, rom jer kidev 1968 wlis statistikuri monacemebiT Tbilisi iyo 

im 10 qalaqs Soris (yofili ssr kavSiris farglebSi), sadac atmosferos dabin-

Zurebis done kritikul zRvars aRwevda. es procesi droTa ganmavlobaSi kidev 

ufro gammwvavda. dReisaTvis TbilisSi haeris gaWuWyianeba (90 %) ZiriTadad dabali 

xarisxis benzinis gamoyenebiTaa gamowveuli. 

erTi manqana erTi wlis ganmavlobaSi atmosferoSi saSualod gamoyofs 1 t 

naxSirorJangs, 118 kg naxSirwyalbads, 35 kg azotis Jangeuls da sxv. erTi avtoman-

qana yoveli 100 km-is gavlisas imden Jangbads STanTqavs, ramdensac erTi adamiani 

iyenebs erTi wlis ganmavlobaSi. Catarebuli analizebis mixedviT, qalaqis cen-

tralur ubnebSi haerSi arsebuli mavne mtvris maqsimaluri koncentracia zRvrulad 

dasaSveb normaze metia, rac uaryofiTad aisaxeba mosaxleobis janmrTelobaze, moi-

mata onkologiurma daavadebebma, bavSvebSi gaxSirda alergia da respiratoruli 

daavadebebi [1]. 

TiTqmis aseTive an uaresi situaciaa sxva qalaqebSic. magaliTad, q. quTaisi 

gadatvirTulia aRmosavleTidan dasavleTisaken da, piriqiT, dasavleTidan aRmo-

savleTisaken moZravi transportis uwyveti nakadiT. SemovliTi gzis amoqmedeba ime-

dia gaaumjobesebs qalaqis ekologiur mdgomareobas. aqve SevniSnavT, rom q. qu-

TaisSi amoqmedda sawarmo, romelSic damzaddeba eleqtromobilebi, romlebic Caa-

nacvlebs sawvavze moqmed avtotransports. 

rTuli situaciaa q. rusTavSic, sadac erT-erT qarxanaSi gamomuSavebuli toq-

sikuri orTqli did safrTxes uqmnis iqaur garemos. amis Tavidan acilebis mizniT 

iq daidga turbina, romelic orTqlis saSualebiT gamoimuSavebs imden energias, 

rom SeZlebs sawarmos eleqtroenergiis moTxovnilebis 20 %-iT dakmayofilebas [6].  

misasalmebelia is faqti, rom q. Tbilisis meriam bolo dros daiwyo am mxriv 

garkveul RonisZiebaTa gatareba; kerZod, xorcieldeba sawvavis xarisxis kontroli, 

aRdgenilia avtotransportis teqnikuri daTvaliereba, mimdinareobs agreTve sazo-

gadoebrivi transportis ganaxleba da sxv. 

 
 

daskvna 

amrigad, klimatis globaluri daTbobisa da anTropogenuri zemoqmedebis 

Sedegad xdeba ekologiuri wonasworobis darRveva, binZurdeba haeri da wyali, nad-
gurdeba niadagi da tye, safrTxe eqmneba adamianTa sicocxles, floras, faunasa da 

garemos. 
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saqarTveloSi garemos dacvis TvalsazrisiT gadasawyvetia mravali iseTi sa-
kiTxi, rogoricaa haeris, wylisa da niadagis dacva dabinZurebisagan; mdinareTa 

napirebis gamagreba da dacva; sawmend nagebobaTa mowyoba; bunebrivi stiqiuri 

movlenebis (wyaldidoba, mewyeri, Rvarcofi, zvavi da sxv.) winaaRmdeg prevenciul 

RonisZiebaTa gatareba; mTebSi gzebis mSeneblobis ganviTareba; wylis resursebis 

mosalodneli deficitis Sevsebis mizniT mcire wyalsacavebis Seqmna; tyeebis 

ukanonod Wrisa da gakafvis akrZalva; energiis axali wyaroebis moZieba-ganviTareba.  

ase rom, dReisaTvis zemoaRniSnuli sakiTxebis gadaWra da bevri sxva pro-

blemis mogvareba (`kovid 19-is~ CaTvliT) qveynis upirvelesi amocanaa. 

imisaTvis, rom regionis teritoriis specifikis gaTvaliswinebiT bunebaTsar-

geblobisa da garemos damcav RonisZiebaTa kompleqsi ganxorcieldes, aucilebelia 

saTanado saxsrebis moZebna da mZlavri mecnieruli bazis Seqmna, xolo bazis aRWur-

vas esaWiroeba Zlieri teqnika, Tanamedrove aparatura, sakontaqto saSualebebi da 

bevri sxva ram, rac ekonomikis arsebul pirobebSi natvrad rCeba. 
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ECOLOGY 
 
 

ACTUAL ISSUES OF ENVIRONMENTAL PROTECTION IN GEORGIA 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume. Ecological problems in Georgia are caused by the climate change on the one hand and by 

anthropogenic impact on the other. The ecological state of the sea, the facilitating factors of freshwater con-
tamination, as well as the problems associated with forests, having enormous protective functions in the moun-
tainous regions, are studied in this article. Air pollution is considered to be a serious natural problem, the main 
reason of which is the exhaust fumes of vehicles and factory smokestacks. The difficult ecological condition 
in Tbilisi is also considered. Some preventive activities are suggested in order to protect the enviroment with 
a view to protecting the natural environment are put forward.  

 
Key words: exhaust fumes; forests; fresh water and air; sea pollution.  

 
 
 
 

ЭКОЛОГИЯ 
 

 

АКТУАЛЬНЫЕ ВОПРОСЫ ЗАЩИТЫ ОКРУЖАЮЩЕЙ СРЕДЫ В ГРУЗИИ 

Басилашвили Ц. З. 
(Гидрометеорологический институт Грузинского технического университета) 

 
Резюме. Существующая сложная экологическая ситуация в Грузии вызвана как изменением кли-

мата, так и антропогенным воздействием. Изучены экологическое состояние моря, факторы, способству-
ющие загрязнению пресной воды, а также проблемы лесов, обладающих огромными защитными функ-
циями в горных регионах. Загрязнение воздуха, основной причиной которого являются вредные вы-
хлопы разных предприятий и автотранспорта, является острой проблемой. Вместе с этим,  описано труд-
ное экологическое состояние в Тбилиси. Указаны некоторые превенциальные мероприятия, которые сле-
дует провести в целях защиты природной среды. 

 
Ключевые слова: выхлопные газы; загрязнение моря, пресной воды и воздуха; леса. 
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paleogeografia 

 

 

kavkasiis periglacialuri nafenebi 

revaz xazaraZe, koba xaaraZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

vaxuSti bagrationis saxelobis geografiis instituti) 

 

 

reziume: kompleqsuri kvleviTi samuSaoebis Catarebis safuZvelze ganxilulia 

yeli-mefiskalos zegnisa da mimdebare teritoriis klimaturi cvalebadobisa da 

meoTxeuli gamyinvarebis gamomwvevi mizezebi.  

mdinareebis _ qsnis, TeTri aragvisa da didi liaxvis saTaveebSi ganlagebulia 

vrceli lavuri fari, romelsac ganeduri mimarTuleba aqvs da yeli-mefiskalos 

saxelwodebiTaa cnobili. CrdiloeTiT igi uSualod ebjineba kavkasionis mTavar 

wyalgamyof qeds laRzwiTisa da xorisaris mwvervalebis monakveTze, samxreTidan 

SemosazRvrulia arxis qediT, dasavleTiT iwyeba xarulis qedidan da grZeldeba 

ereTos CanCqeramde. yeli-mefiskalos lavuri zegani samive mxridan Semofarglulia 

zedaiuruli karbonatuli fliSiT nagebi qedebiT. zegnis geologiur agebulebaSi 

ZiriTadad monawileobs andezituri, andezitur-dacituri da sxv. efuzivebi. yelis 

zegnis absoluturi simaRleebi meryeobs 2500_3300 m-is farglebSi. calkeuli ko-

nusebis simaRle ki 3700 m-s aRwevs. 

Tanamedrove gamyinvareba yeli-mefiskalos vulkanur zeganze TiTqmis ar aris, 

magram, miuxedavad amisa, zegnis klimaturi pirobebi, kerZod dabali temperaturebi, 

reliefSi iwvevs yinviT procesebs, ris Sedegadac Cndeba periglacialuri mikrore-

liefuri formebi _ tufurebi, qvayrilebi, poligonebi; xSiria struqturuli mikro- 

da makropoligonebi, wriuli da mravalkuTxa formebi. SeiZleba iTqvas, rom peri-

glacialuri formebis gavrcelebis mxriv yeli-mefiskalos vulkanuri zegani kla-

sikur raionad iTvleba. 

 

sakvanZo sityvebi: periglaciali; tufurebi; qvis zRvebi; qvis mdinareebi. 

 

 

Sesavali  

periglaciali berZnul-laTinuri sityvaa da niSnavs: yinulia axlos. periagla-
cialuri naleqebi warmoadgens pleistocenuri periglacialuri zonisaTvis dama-
xasiaTebel nafenebs, romlebic warmoiqmneba myinvarebis ganapira kideebis max-
loblad ZiriTadad maTi dnobiT warmoSobili wylebis mier fskerisa da Siga mo-
renebis denudaciisa da akumulaciis xarjze. periglacialuri zonis reliefis 

specifikuri formebis (morenebi, qvis mdinareebi, qvaTa zewrebi, qvazolebi, tufu-
rebi, poligonebi da sxv.) warmoSoba dakavSirebulia periglacialur procesebTan. 
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ZiriTadi nawili 

saqarTvelos teritoriaze periglacialuri naleqebi sakmaod farTodaa gavr-
celebuli. aq warmodgenilia Tanamedrove periglacialuri naleqebis saxiT, romle-
bic ZiriTadad maRali hifsometriuli adgilebisTvisaa damaxasiaTebeli. maTi qveda 

sazRvari arabikis kirqvul masivze, zR. d. 2400 m-ze gadis; xolo yelis masivis mida-
moebSi TandaTan maRldeba da 2600_2700 m-s aRwevs. rac Seexeba aRmosavleT kavkasias, 

igi kidev ufro maRalia. samagierod, Zveli periglacialuri naleqebis gavrcelebis 

arealia kavkasioni, samxreT mTianeTis nawili da samxreTis vulkanuri mTianeTi. 

periglacialuri naleqebis SeswavliT gairkva, Tu ramdenad mkacri iyo klima-
turi pirobebi Zveli periglacialuri naleqebis dagrovebis periodSi axalTan Se-
darebiT. yvelaze dabla mdebare Zveli periglacialuri warmonaqmnebi warmodge-
nilia 1900_2000 m absolutur simaRleze. kidev ufro qvemoT maTi gavrceleba gar-
Tulebulia, Tumca aqa-iq SeiZleba aRmoCndes erTeuli masala, romlis periglacia-
lurad gamocxadeba maincdamainc damajerebeli ar aris kavkasionis mTiani nawi-
lisaTvis. Zveli periglacialuri naleqebi SeiniSneba md. didi liaxvis saTaveebSi, 

maRran-dvaleTis vulkanur platoze (yelis vulkanuri platos dasavleT nawilSi, 

romelic Sedgenilia meoTxeuli lavebiT da romelTa zedapirze gavrcelebulia 

yinviTi gamofitvis formebi da niadagebi). dabal zonaSi mimdinare periglacialuri 

procesebis arsebobaze miuTiTebs qvis zewrebis masala, romelic qvaTa grovebis 

saxiTaa Camoyalibebuli warsulSi ufro mkacri (civi) klimaturi pirobebis dros, 

vidre Tanamedrovea. 

 
 

reliqturi periglacialuri lodnarebi maRran-dvaleTis lavuri Rvaris zedapirze  

 

md. didi liaxvis saTaveebSi (javis municipaliteti), mTavari wyalgamyofi qedis 

vulkanuri mTis _ Crdilo Sadil-xoxidan Camoedineboda dacituri Rvari, romelmac 

amoavso md. deskoxiriswylis xeoba sof. xoZamde. Rvaris sigrZe 1,5 km-ia, xolo 

simZlavre qvemo nawilSi _ 100 m-mde. Rvari moklebulia meoTxeuli myinvarebis me-

qanikuri moqmedebis kvals, romlis zedapiri imdenad sufTaa, rom eWvs ar iwvevs 

misi holocenuri asaki. xoZis Rvaris xeoba sakmaod Rrmaa. misi Sua nawilis kideebis 

siRrme 80 m-mdea. 
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yelis vilkanuri zegani sami mxridan SemosazRvrulia zeda iuruli karbona-

tuli wyebebiT nagebi qedebiT (kavkasionis mTavari qedis monakveTi mwvervali laR-

zwiTi, xorisari, arxi, xaruli). igi samxreT-aRmosavleTi mimarTulebiT odnav dax-

rilia da bolovdeba 1_1,5 km simaRlis qarafiT. yelis zegnis Camoyalibebas ukavSi-

reben mis Crdilo-dasavleT nawilSi ganlagebul vulkanebs, romlebic radialurad 

vrceldeba sxvadasxva mimarTulebiT. yelis zegani ZiriTadad agebulia andezite-

biT, andezit-dacitebiT da sxva efuziuri qanebiT. yelis vulkanuri zegnis simaRle 

meryeobs 2500 m-dan 3300 m-mde. calkeuli konusebi 3700_3800 m absolutur simaRlesac 

ki aRwevs. Tanamedrove klimaturi pirobebi (dabali temperaturebi) xels uwyobs 

periglacialuri procesebis ganviTarebas, ris gamoc yalibdeba periglacialuri 

da kriogenuli makroreliefuri formebi: tufurebi, poligonebi, qvis nakadebi da 

sxv. tufurebi ZiriTadad gavrcelebulia yelis tbidan Crdilo-dasavleTi mimarTu-

lebiT da md. ereToswylis Sua dinebaze. zegnis umetesi nawili dafarulia yinviTi 

gamofitvis masaliT. farTodaa warmodgenili struqturuli mikro- da makropoli-

gonebi, wriuli da mravalkuTxedi formebiT. aRsaniSnavia, rom yelis vulkanuri 

zegani iTvleba kriogenuli movlenebis klasikur obieqtad. 
 

  
 

  yelis zegnis tufurebi da poligonebi 
 

yelis vulkanur zeganze farTod aris warmodgenili Zveli gamyinvarebis formebi. 

Tu gaviTvaliswinebT im garemoebas, rom aq arsebuli vulkanebis umravlesoba vi-

urmamdeli asakiT aris daTariRebuli, maSin vulkanur zedapirebze arsebuli naka-

wrebi myinvaris mier unda iyos datovebuli. myinvaruli formebi aq warmodgenilia 

trogebiT, morenebiT, cirkebiT, ekzaraciuli nakawrebiT, verZis SublebiT, romlebic 

miuTiTebs myinvarebis moZraobis mimarTulebebsa da mZlavri gamyinvarebis arsebobaze. 

 

  
 

  yinviTi gamofitvis masalebi yelis vulkanur zeganze  
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maRran-dvaleTis platoze SemorCenili periglacialuri landSaftis reliq-

tebis arseboba ganpirobebulia platos brtyeli reliefiT, romelmac xeli Seu-

Sala eroziuli procesebis ganviTarebas kavkasiis vulkanur mTianeTSi.  

Zveli periglacialuri reliqtebi ZiriTadad SemorCenilia samsaris qedisa da 

mokriegoris ferdobebze, romlebic faravs vulkanuri konusebis did farTobs. qvis 

nakadebi (kurumebi) farTodaa gavrcelebuli mezoblad mdebare somxeTisa da azer-

baijanis mTian nawilebSi, romlebsac adgilobrivi mosaxleoba ̀ Cingilebs~ uwodebs 

da genezisiT isini erTmaneTisagan gansxvavdebian. aluviuri Cingili ZiriTadad war-

modgenilia platos swor monakveTebze, sadac lodebis gadaadgileba ar xdeba. 

deluviuri Cingili moZravia da lodebi dakuTxuli gverdebiT xasiaTdeba. myinvar-

uli Cingili myinvarTan erTad moZravia da misi gadaadgilebis siCqare damokidebu-

lia ferdobis daxrilobaze.  

 

  

 

  qvis zRvebi (zewrebi) da mdinareebi samsris qedze 

 

 Cingilis genezisze mecnierTa Soris ar arsebobs erTgvarovani mosazreba. 

levan maruaSvilis [1] mixedviT zemoaRniSnuli warmonaqmnebi yalibdeba myinvaruli 

gamofitvis Sedegad, rac ganpirobebuli iyo garkveuli klimaturi pirobebiT Zveli 

gamyinvarebis epoqaSi. gansxvavebuli mosazreba aqvs a. islanians [2], romelic mTavar 

rols aniWebs amofrqveuli lavis lodebad damsxvrevas myinvaris an Tovlis zeda-
pirze. Cveni Sexeduleba ki emTxveva l. maruaSvilis mosazrebas [1] da vfiqrobT, rom 

amofrqveuli masala moxvedrilia klimaturi cvalebadobis garemoSi, sadac gani-

cdis gamofitvas. 

yelis vulkanur zeganze SedarebiT cudad aris daculi morenuli naleqebi. 

mxolod ramdenime monakveTze SeiniSneba mcire simZlavris morenuli mwkrivebi da 

borcvebi. savaraudod, morenuli masalis didi nawili damarxulia efuziuri qanebis 

mZlavri wyebis gamofituli masalis qveS. SedarebiT axalgazrda bolomorenuli 

warmonaqmnebia mwverval didi mefiskalos ferdobebze Tanamedrove myinvaris bo-

losTan. 

periglacialuri procesebis ganviTarebis simaRle ZiriTadad damokidebulia 

mudmivi Tovlis xazis mdebareobaze (klimatze). gamyinvarebis Sedegad, Tu Tovlis 
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xazi daiwevda Zirs, TavisTavad, periglacialuri procesebic aseve gadaadgilde-

boda qvemoT. aqedan gamomdinare, kavkasionis periglacialuri zona simaRlis mi-

xedviT SeiZleba sam nawilad gaiyos [1].  

 1. zeda zona qvemodan SemosazRvrulia mudmivi Tovlis xaziT da moicavs 

myinvaris zedapirze arsebul kldovan masivebs, ganicdis yinviT gamofitvas iq, sa-

dac gabatonebulia gamyinvarebis procesebi (3200_3300 m). saqarTvelosaTvis es are-

ali yvelaze dablaa dasavleT saqarTveloSi (2700_2900 m) da yvelaze maRla _ 

TuSeTSi (3600_3700 m); 

 2. Sua zona Tanxvedrilia alpuri gorak-borvviani zonisa, sadac yinviT gamo-

fitva SedarebiT axlosaa zeda zonasTan da saSualod moicavs 2400_3200 m-mde are-

als. aqac aRniSnuli zonis gadaadgileba damokidebulia zeda zonis mdgomareobaze; 

 3. qveda zona warmoadgens warsulis periglacialuri zonis narCenebs, rom-

lebic morfologiurad gvian holocenSi ganadgurebas gadaurCa. maTi simaRlis 

mixedviT ganlageba saSualod moicavs 1900_2000 m-dan 2400_2600 m-mde areals. 

rac Seexeba Zveli gamyinvarebis sakiTxs, yeli-mefiskalos vulkanur zeganze 

ZiriTadad warmodgenilia glacialuri formebi da morenuli masalebis narCenebi, 

romlebic reliefSi saRadaa SemorCenili. rogorc l. maruaSvili aRniSnavda, gamyin-

varebis periodSi yeli-mefiskalos vulkanuri zegani dafaruli iyo yinulis mZlavri 

feniT, romelic miemarTeboda aRmosavleTisaken, gaedineboda xarulisa da arxis 

qedebs Soris, zogan kidevac gadaedineboda qedebze arsebuli CadablebebiT [1]. 

Tu gaviTvaliswinebT yeli-mefiskalos zegnis Tanamedrove geografiul gare-

mos (klimati, dabali temperaturebi, yinviTi mzraloba), SeiZleba iTqvas, rom Tana-

medrove pirobebSi periglacialuri procesebi mimdnareobs, magram ara iseTi sim-

ZlavriT, rogoric damaxasiaTebeli iyo meoTxeuli periodis gamyinvarebisaTvis. 
 

daskvna 

miuxedavad imisa, rom yeli-mefiskalos vulkanur zeganze Tanamedrove gam-
yinvareba ar arsebobs da mxolod mcire ganzomilebis ori fragmentia SemorCenili 

didi abulis mwvervalsa da samsris qedis ferdobebze, dRevandeli geografiuli 

garemo, kerZod, dabali temperaturebi reliefSi iwvevs yinviTi procesebis ganviTa-
rebas, ris Sedegadac Cndeba mikroreliefuri formebi _ tufurebi, qvayrilebi, po-
ligonebi da sxva periglacialuri warmonaqmnebi. 
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PALEOGEOGRAPHY 
 
 

THE PERIGLACIAL SEDIMENTS OF THE CAUCASUS 
R. Khazaradze, K. Kharadze  
(I. Javakhisvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography) 

 
Resume. In this paper, as a result of complex research works, we consider the reasons of the climate 

variation and Quaternary glaciation on the Keli-Mepiskalo Upland and the surrounding territories. 
At the sources of the rivers of Ksani, Tetri Aragvi and Didi Liakhvi there is a vast lava sheet with 

latitudinal direction. It is known as Keli-Mepiskalo upland. In the north it borders with the main watershed of 
the Caucasus in the areas of the Lagztsiti and Khorisari peaks, in the south it is adjacent to the Arkhi Ridge, in 
the west it begins at the Kharuli Ridge and continues to the Ereto waterfall. On all three sides, the Keli-
Mepiskalo lava upland is surrounded by ridges built of Upper Jurassic carbonate flysch. Geologically, the 
upland is mainly composed of andesite, andesite-dacite and other effusive rocks. The absolute heights of the 
upland vary between 2500 m and 3300 m, whereas the certain cones reach up to 3700 m.  

There are no modern glaciations on the Keli-Mepiskalo volcanic upland. Nevertheless, the climatic con-
ditions here, namely low temperatures, cause freezing processes in the relief, as a result of which there appear 
periglacial micro-relief forms – stone embankments, polygons, structural micro- and macro-polygons that are 
frequently observed, circular and polygonal forms. We may say that the Keli-Mepiskalo volcanic upland is 
considered as a classical region in regards to periglacial form distribution.  

 
Key words: periglacial; polygons; rivers of rocks; seas of rocks.  

 
 
 
 

ПАЛЕОГЕОГРАФИЯ 
 

 

ПЕРИГЛЯЦИАЛЬНЫЕ ОТЛОЖЕНИЯ КАВКАЗА 

Хазарадзе Р. Д., Xaрадзе К. П. 
(Институт географии им. Вахушти Багратиони Тбилисcкого государственного университета им. И. 
Джавахишвили) 

 
Резюме. На основе комплексного изучения рассмотрены климатические изменения и древнелед-

никовые процессы на Кельском нагорье. 
В истоках рр. Ксани, Белой Арагви и Большой Лиахви расположено плато, известное под назва-

нием Кельского нагорья. На севере оно упирается в Главный Кавказский хребет в районе вершин Ла-
гзцити и Хорисар, с юга ограничивается хребтам Архи, с запада _ Харульским хребтом. 
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Кельское нагорье с трех сторон ограничивается хребтами, сложенными верхнеюрскими карбонат-
ными породами. Нагорье сложено главным образом андезитами, андезито-дацитовыми и другими эффу-
зивными породами. Абсолютная высота нагорья колеблется между 2500_3300 м, отдельные конусы до-
стигают 3700 м. 

Современные климатические условия, низкие температуры, способствуют развитию мерзлотных 
процесов, в результате чего создаются микрорельефные формы перигляциального или криогенного типа 
(туфуры, полигоны, каменные моря и др.). Здесь широко представлены структурные микро- и макропо-
лигоны с круглыми и многоугольными формами. Следовательно, Кельское вулканическое нагорье явля-
ется классическим районом распространения криогенных явлений.  

 
Ключевые слова: каменные моря; каменные рeки; перигляциальные отложения; туфуры. 
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istoriuli geografia 

 

 

md. mtkvari _ q. Tbilisis daarsebisa da misi ganviTarebis 

mTavari obieqti 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: literaturuli da istoriuli wyaroebis Seswavlis safuZvelze gam-

ovlenilia md. mtkvrisa da misi xeobis TaviseburebaTa mniSvneloba q. Tbilisis 

daarsebasa da ganviTarebaSi. gansakuTrebiT aRsaniSnavia md. mtkvris iseTi sasico-

cxlo funqciebi, rogoricaa mosaxleobis, sawarmoebisa da sarwyavi savargulebis 

wyalmomarageba, sakvebi TevziTa da saSeni masalebiT (qviSa, RorRi) qalaqis uzrun-

velyofa, hidroeleqtrosadgurebisa da wisqvilebis mosawyobad energiis gamomuSa-

veba, qvabulSi mdebare qalaqSi haeris ganiaveba-gasufTaveba. aseve mniSvnelovania 

mtkvris xeobis ferdobebze arsebuli miwisqveSa gogirdiani Termuli wylebi, rom-

lebic warmatebiT gamoiyeneba sxvadasxva daavadebis samkurnalod.  

 

sakvanZo sityvebi: gogirdiani Termuli wylebi; eleqtroenergia; wyalmomara-

geba; haeris ganiaveba-gasufTaveba. 
 

 

Sesavali  

wyali qveynis ekologiur-ekonomikuri ganviTarebis mniSvnelovani berketia, 

radgan wylis gareSe SeuZlebelia meurneobis nebismieri dargis ganviTareba da, 

rac mTavaria, uwelod SeuZlebelia sicocxle. mtknari wyali warmoadgens adamian-
Ta, mcenareTa da cxovelTa sicocxlisa da ganviTarebisaTvis aucilebel eleqsirs. 

amitom ZvelTaganve adamianebi TavianT sacxovriss mdinaris piras agebdnen.  

am mxriv md. mtkvari Zalze did rols asrulebs qveynis ganviTarebis saqmeSi. 

amis gamoa, rom mtkvris sanapiro zolSi orive mxares mravali dasaxlebaa, romelTa 

Sorisaa: varZia, aspinZa, axalcixe, awyuri, borjomi, axaldaba, xaSuri, agara, qareli, 

gori, kaspi, mcxeTa, rusTavi da, rac mTavaria, saqarTvelos dedaqalaqi Tbilisi. 

 

 

ZiriTadi nawili 

md. mtkvari da hava Tbilisis qvabulSi. md. mtkvris mTliani sigrZe 1364 km-ia, 

aqedan 185 km TurqeTSia. igi saTaves iRebs kalas (giulis) Waobebidan 2742 m simaR-
leze, Semdeg 1287 m simaRleze kveTs eruSeTis qeds da Semodis saqarTvelos teri-
toriaze, sadac miedineba 359 km-ze mingeCauris wyalsacavamde. amis Semdeg agrZelebs 

gzas azerbaijanSi da Caedineba kaspiis zRvaSi.  



32 
 

saTavidan Tbilisamde mtkvari 457 km-s gadis. zemo avWalamde mas samxreT-aR-
mosavleTis mimarTuleba aqvs, Semdeg saburTalomde mkveTrad ixreba samxreTisaken 

da kvlav samxreT-aRmosavleTiT uxvevs. dabolos, mtkvari TiTqmis 40 km-ze miuyveba 

qveynis dedaqalaqs [1], rac asaxulia q. Tbilisis sqematur rukaze (ix. nax.).  

 

 
 

q. Tbilisis sqematuri ruka 

 

md. mtkvari ikvebeba TovliT, wvimiTa da miwisqveSa wylebiT. axasiaTebs wyal-
didoba gazafxulze da zafxulis dasawyisSi, radgan am dros mis auzSi dneba 

Tovli da xSiria Zlieri wvimebi. am periodSi aris SemTxvevebi, rodesac mdinare 

imdenad diddeba, rom xelovnurad gamagrebul kalapotSi ver eteva da sanapiroze 

gadmodis. Semodgomaze xandaxan icis wyalmovardna, wyalmciroba ki ivlis-agvis-
toSia. yvelaze mcirewyliani md. mtkvari zamTarSia, rodesac Tovlis dnoba da 

Zlieri wvimebi iSviaTia. am dros mdinare ZiriTadad miwisqveSa wylebiT sazrdoobs.  

md. mtkvris wylianobis Seswavla daiwyo 1914 wlidan q. TbilisSi wylis xarje-
bis yoveldRiuri gazomviT da gagrZelda 1990 wlamde (amis Semdeg aq mxolod wylis 

doneebi izomeba). dakvirvebaTa analizis mixedviT md. mtkvris wylis saSualo mra-
valwliurma xarjma q. TbilisSi 203 m3/wm Seadgina. aRniSnul periodSi (1990 _ 2020 

ww.) mdinareze 30-ze meti iseTi wyaldidoba moxda, romlis xarji misi maqsimaluri 

xarjebis saSualo mniSvnelobas (1152 m3/wm) aWarbebda. aRniSnul wyaldidobebs didi 

zarali da msxverpli mohyva. yvelaze didi wylis xarji (2450 m3/wm) dafiqsirda 1968 

wlis 19 aprils. Cvenma kvlevam daadastura, rom sadReisod, klimatis daTbobis 

pirobebSi, md. mtkvris maqsimaluri xarji q. TbilisTan yovelwliurad mcirdeba 

0,76 m3/wm-iT [2].  
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Tbilisis qvabulis farglebSi mtkvars dabali napirebi aqvs. mcxeTis viwro-
ebidan gamosvlis Semdeg md. mtkvari diRmis vakeze farTo kalapots aviTarebs. 

diRmis qvemoT kalapoti TandaTan viwrovdeba da maqsimums aRwevs metexis cixesTan. 

samxreTiT xeoba farTovdeba da qvemo qarTlis vakeze iSleba. diRmis CrdiloeTiT 

mtkvari aCens ramdenime kunZuls, romelTa nawili Walis tyiTaa Semosili, nawili 

ki wyaldidobisas itboreba. aseTi kunZulebi aqvs md. mtkvars Tbilisis samxre-
TiTac. adre mtkvari ara erT kunZuls aCenda qalaqis ganaSenianebis farglebSi, 

magram gasuli saukunis 30-iani wlebidan daiwyo marjvena totebis amovseba da 

mdinare amJamad qalaqis centralur raionebSi betonis kedlebs Sorisaa moqceuli. 

q. TbilisSi klimatis formirebas ganapirobebs qvabulis udablesi mdebareoba, 

misi sami mxridan qedebiT SemosazRvra, kaspiis zRvisken gaSlili velebis arseboba 

da sxva mravali faqtori. aq meteorologiuri elementebi vertikalurad (simaRlis 

mixedviT) cvalebadobs. saSualo wliuri temperatura 13,8–12,7 C-s Seadgens, atmos-
feruli naleqebis wliuri jami 581–635 mm-s ar aRemateba. saSualo wliuri hid-
roTermuli koeficientia 0,50, yvelaze mcire (0,20–0,14) koeficientebia ivlissa da 

agvistoSi, rac Tbilisis qvabulisa da misi midamoebis mcire tenianobaze miuTiTebs. 

aq savegetacio periodSi aucilebelia sasoflo-sameurneo kulturebis morwyva, 

xolo mosaxleobis wyalmomaragebisaTvis saWiroa didi raodenobis wyali (gansa-
kuTrebiT zafxulis papanaqeba sicxis dros) [3]. 

q. Tbilisis adgilmdebareoba. rogorc ukve aRvniSneT, q. TbilisisaTvis md. 

mtkvars udidesi mniSvneloba aqvs. swored mtkvarma da misma mdebareobam ganapiroba 

q. Tbilisis daarseba da sakulto nagebobebis, savaWro qarvaslebisa da sxva 

mniSvnelovani nagebobebis daproeqteba da aSeneba. Tbilisi pirvelad daarsda md. 

mtkvris Seviwroebul xeobaSi, sadac CrdiloeTiT da samxreTiT mTiani teritoriebi 

esazRvreba erTmaneTs da bunebrivad Tavisebur Caketil adgils qmnis. Zvel saqar-
TveloSi swored aseT Seviwroebul xeobebs iyenebdnen cixe-simagreebis asagebad 

Semoseuli mtrebisagan Tavdacvis mizniT. 

aRsaniSnavia, rom Tbilisis mdebareoba metad xelsayreli da mosaxerxebeli 

iyo rogorc samxedro-strategiuli, ise ekonomikuri TvalsazrisiTac, radgan mdi-
naris xeobis yvelaze viwro monakveTze gaSenebul Tbilisze gadioda mniSvnelovani 

savaWro gza. am adgilas mtkvris xeobis viwrobis xelsayrelma mikrogeografiulma 

Taviseburebam (kerZod, xidis mosawyobad mtkvris kldovani kalapotis mcire siganem 

da ganaSenianebisTvis saWiro sakmarisma adgilma) ganapiroba cixisa da qalaqis 

daarseba. kargi ekonomikur-geografiuli mdebareoba ki Tbilisis Semdgomi zrda-

ganviTarebisa da gaZlierebis sawindari iyo [4, 5]. 

mokle istoriuli mimoxilva. uZveles Tbiliss ekava bunebrivi zRudeebiT 

kargad daculi mtkvris xeobis yvelaze viwro monakveTis marjvena napiri gogir-
diani Tbili wyaroebis gamosasvlelebTan. swored am Tbil wyalTan aris dakav-
Sirebuli qalaqis saxelwodeba. 

adgilis uaRresad xelsayreli mikromdebareobis gamo aq Tavdapirvelad (IV 

s.) cixe-simagre aSenda. cixis bastionebi da gogirdiani Tbili wyaroebis mosazRvre 
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ferdobebi ki dasaxlebisaTvis iqna gamoyenebuli. Zveli Tbilisis es mcire teri-

toria qviTkiris kedliT iyo SemosazRvruli. kedlis daboloebebi mtkvris napirebs 

ebjineboda. SemdgomSi dasaxleba TandaTan gafarTovda da V saukunidan saqarTve-

los mefis vaxtang gorgaslis brZanebiT (qarTlis sataxto qalaqad dafuZnebis 

mizniT) aq qalaqi gaSenda. misi mefobis dros saqarTvelos qristianulma eklesiam 

472 wels avtokefalia miiRo da daiwyo pirveli eklesiebis (sioni, metexi, wm. jvris-

golgoTis, beTlemis, wm. miqael mTavarangelozis) mSeneloba TbilisSi, sadac ukve 

arsebobda saqarTvelos saepiskoposo. vaxtang mefis dawyebuli saqme misma memkvi-

drem – daCim ganagrZo da Tbilisi qarTlis samefos sataxto qalaqad gamocxadda. 

daCis mefobis dros aSenda anCisxatis eklesia [6]. 

istoriuli wyaroebis mixedviT VI saukunidan Tbilisi warmoadgenda saqar-

Tvelos mniSvnelovan erovnul da kulturul centrs. VII saukunidan is gaxda didi 

savaWro-saxelosno centri da aqtiurad iyo Cabmuli sagareo vaWrobaSic. amitom VI 

saukunis dasasruls da VII saukunis damdegs qarTlis erismTavrebma TbilisSi 

sakuTari fulic moWres [7]. 

Tbilisi izrdeboda da viTardeboda, magram 627 wels igi pirvelad iqna dan-

greuli da gaZarcvuli bizantielTa da xazarTa gaerTianebuli laSqris mier, 

romelTac didi qoneba gaitaces. VII saukunis damlevidan Tbiliss arabebi daepa-

tronen. 853 wels buRaTurqma Tbilisi gadawva, rasac 50 000 Tbiliseli Seewira. 1122 

wels mefe daviT aRmaSenebelma Tbilisi gaaTavisufla da misi mefobis dros igi 

wina aziis uZlieresi saxelmwifos centri gaxda. maSin qalaqis farTobi 105 ha-s 

Seadgenda [8]. 

1226 wlidan Tbilisi mtrebis (xvarazmelebis, mongolebis, sparselebis, osma-

lebis) mier mravaljer iyo dapyrobili. 

 1748–1795 wlebSi mefe erekle II-is garjiT Tbiliss mtris Semoteva aRar ga-

nucdia. man 1783 wels ruseTTan dado xelSekruleba saqarTveloze ruseTis prote-

qtoratobis Sesaxeb. magram 1795 wels iranelebma Tbilisi kvlav daarbies, gadawves 

da mosaxleoba amoJlites. 1799 wels TbilisSi ruseTis jari Semovida da 1801 wli-

dan gauqmda qarTlis samefo, Tbilisi ki ruseTis imperiis sagubernio qalaqi gaxda. 

1811 wels saqarTvelos eklesiis avtokefaliac gaauqmes [9]. 

md. mtkvris mTavari daniSnulebebi. XIX saukunidan daiwyo q. Tbilisis zrda 

md. mtkvris orive mxares. qalaqis ganaSenianebis mTavar RerZs yovelTvis warmoa-

dgenda md. mtkvari. orTaWalaSi mdinaris kalapotSi arsebul kunZulze gaSenebuli 

iyo baRebi, duqnebi, sadac Tbilisis mosaxleobis dasasvenebeli da gasarTobi adgi-

li iyo. am kunZulis qveviT ki, orbelianebis teritoriaze, iyo kunZuli, romelic 

mieyida general madaTovs da amitomac mas madaTovis kunZulad moixseniebdnen. aq 

arsebobda sxvadasxva daniSnulebis saamqroebi, sanagveebi da iyo yvela rjulis 

adamianebis TavSesafari (dRes es kunZuli aRar arsebobs). 

md. mtkvris sanapiroze jebirebis aSeneba daiwyo XX saukunis 40-iani wlebidan. 

gakeTda kibeebi mdinaris napirze Casasvlelad, sadac wylis transports unda evlo, 

amitom wylis doneebis regulirebisaTvis mdinareze unda aSenebuliyo kaSxali. 
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mtkvris wyali iseTi sufTa iyo, rom mas aqtiurad iyenebda mosaxleoba sasmelad 

da yvela saxis saWiroebisaTvis. mtkvari mdidari iyo agreTve TevziT. 

samwuxarod, gasuli saukunis 80-ian wlebSi Catarebuli gamokvlevis [10] 

mixedviT md. mtkvris wyali sasmelad vargisad iTvleboda mxolod q. borjomamde. 

am TvalsazrisiT Sefasebis kriteriumebad miRebuli iyo: wylis mineralizacia, misi 

sanitariul-higienuri mdgomareoba, mavne gamaWuWyianebeli nivTierebebis (mZime li-

Tonebi, organuli naerTebi da sxv.) Semcveloba. am pirobebis gaTvaliswinebiT da 

2000-ian wlebSi Catarebuli gamokvlevebis [11] Sedegebidan gamomdinare, md. mtkvris 

wyali saqarTveloSi sasmelad aRar ixmareba. 

samrewvelo-teqnikuri da sayofacxovrebo-sameurneo wyalmomaragebisaTvis mni-

Svnelovania wylis sixiste da misi agresiuloba. am mxriv saqarTvelos mdinareebi, 

maT Soris md. mtkvaric, xasiaTdeba dabali sixistiT da, amdenad, isini vargisia 

mxolod teqnikuri daniSnulebiT da saxalxo meurneobaSi gamosayeneblad [2, 12]. 

qvabulSi mdebare qalaqis mosaxleobis cxovrebis pirobebisaTvis da sameurneo 

saqmianobisaTvis metad mniSvnelovania md. mtkvari da misi xeobis mimarTuleba Crdi-

loeTidan samxreTisaken. xeobis gaswvriv moZravi haeris nakadi saTanadod aniavebs 

qvabulSi mdebare qalaqis dasaxlebul ubnebs. is asrulebs erTgvari sanitris 

rolsac da wmends qalaqis gaWuWyianebul haers. gansakuTrebiT sasiamovnoa xeobis 

qarebi TbilisSi macxovreblebisTvis cxeli zafxulis pirobebSi. amasTan, mtkvari 

saukeTeso saSualebaa sawarmoo da sayofacxovrebo narCenebis utilizaciisaTvis, 

rac xels uwyobs qalaqSi ekologiuri wonasworobis SenarCunebas. 

metad sayuradReboa mtkvris roli qalaqis mrewvelobisa da komunaluri meur-

neobis teqnikuri wyliT momaragebaSi.  

q. Tbilisis wyliT momarageba. Tbilisis ganviTarebis yvela etapze Zalze mni-

Svnelovani iyo wyliT momaragebis problema, radgan izrdeboda qalaqis mosaxle-

oba da maTi sameurneo saqmianoba. 1700 wels Tbilisis mosaxleoba 20000 iyo, 1917 

wels – 243000, 1970 wels – 889000, 1975 wels ki igi 1 mln-mde gaizarda. gaizarda 

agreTve samrewvelo sawarmoebi. Tu XVIII saukuneSi qalaqSi ramdenime wvrili sawar-

moo iyo, SemdgomSi ganviTarda mZime da msubuqi mrewveloba, Seiqmna liTondasamu-

Savebeli da manqanaTmSenebeli, qimiuri, safeiqro, elmavalmSenebeli qarxanebi da 

sxv., romlebsac didi raodenobiT teqnikuri wyali sWirdeboda. mosaxleobis cen-

tralizebuli wyalsadenisaTvis aucilebeli iyo higienurad sufTa wyali. 

adre md. mtkvari warmoadgenda Zveli Tbilisis sasmeli da sameurneo wylis 

mTavar rezervuars. aq aseve gamoiyeneboda qalaqis teritoriaze arsebuli wyaro-

ebic, romlebidanac gayvanili iyo Tixis milsadenebi. aseTi wyalgayvanilobiT sar-

geblobda mosaxleobis mcire nawili. moqalaqeTa umravlesoba moixmarda umTav-

resad md. mtkvrisa da nawilobriv Wis wyals. Raribi mosaxleoba wyals TviTon 

ezideboda mtkvridan, xolo garkveul nawils emsaxureboda wylis damtareblebi – 

`meTuluxCeebi~, romelTac wyali dahqondaT cxenze akidebuli specialuri tyavis 

WurWliT – `TuluxCebiT~. magram am wesiT wylis momarageba verc raodenobrivad 

da verc xarisxobrivad Tbilisis mosaxleobas ver akmayofilebda. 
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TbilisSi cxovrobda kerZo mesakuTre yorRanovi, romelmac 1861 wels qalaqSi 

md. mtkvarze Seqmna pirveli mcire simZlavris wyalsadeni, romelic meqanikuri moq-

medebis principiT muSaobda da wyals awvdida maSindel golovinis (axla rusTa-

velis) gamzirze arsebul dawesebulebebs da mdidarTa sacxovrebel saxlebs. 25 

wlis manZilze es wyalsadeni wliurad 16 mln vedro wyals awvdida maT. Tbilisis 

danarCeni 50 aTasi mcxovrebi ki isev meTuluxCeebisagan yidulobda wyals. 1876 wels 

TbilisSi 300 meTuluxCe iyo. 

1887 wels qalaqis TviTmmarTvelobam aago pirveli sazogadoebrivi wyalsadeni, 

romlis 70 % mtkvrisa da 30 % avWalis wyaroebiT maragdeboda და dRe-RameSi 280 
aTas vedro wyals awvdida mosaxleobas. 1900-ian wlebSi gaiyvanes avWalis meore 

magistraluri xazi. moewyo filtrebi, daidga orTqlis Zravebi da 1911 wels 7-jer 

gaizarda avWalis wyalsadenis simZlavre, romelic 1933 wlamde moqmedebda. 1921 

wels TbilisSi mcxovrebTa mxolod 58 % iyo wyliT dakmayofilebuli. 1921_1929 

wlebSi Seswavlil iqna mtknari wylis mZlavri wyaroebi: daSbaSiს (walkis raionSi), 

nataxtrisa da bulaCauris (md. aragvis auzSi). 1929_1933 wlebSi aSenda nataxtris 

wyalsadeni, romlis simZlavre dRe-RameSi 4460 m3-s Seadgenda. 1936 wels meore rigis 

wyalsadeniT qalaqs dRe-RameSi 9400 m3 wyali miewodeboda. 

1945_1952 wlebSi moewyo bulaCaurisa da Woportis wyalsadenebi, ramac sagrZ-

noblad gaaumjobesa Tbilisisa da rusTavis wyalmomarageba. momdevno periodSi maT 

daemata avWalis, orTaWalisa da Tbilisis zRvis wyalsadenebic. 1971 wels Tbiliss 

dRe-RameSi miewodeboda 577 aTasi m3 wyali, e. i. TiToeul sulze modioda 650 l. 

aqedn sasmeli wyali iyo 1 sulze 300 l, xolo 350 l _ teqnikuri wyali, romelsac 

sawarmoebSi da sarwyavad iyenebdnen. Semdeg mwyobrSi Cadga Jinvalis wyalsadenic, 

romlis simZlavre dRe-RameSi 6 m3/wm wyals Seadgenda. 

wyalmomaragebisa da sasoflo-sameurneo kulturebis mosarwyavad wyali sWir-

deboda Tbilisis maxloblad mdebare sagareubno meurneobebsac. vinaidan md. 

mtkvari Tbilisis qvabulis udables niSnulze miedineba, amitom xeobis orive mxa-

res arsebuli sarwyavi savargulebisaTvis misi wylis miwodeba mxolod meqanikuri 

satumbi manqanebiT iyo SesaZlebeli. Tbilisis midamoebSi satumbi wyalsaqaCi sad-

gurebi moewyo mtkvris marjvena nawilSi _ diRmis, botanikuri baRis, krwanisis, 

soRanluRisa da TeleTis, xolo mtkvris marcxena mxares – Tbilisis zRvis, Rrma-

Relis, gldanisa da varkeTilis. am wyalsaqaCi sadgurebiT irwyveba Tbilisis qvabu-

lis 2676 ha farTobi. garda amisa, 4000 ha farTobis mosarwyavad gamoiyeneba wyaroebi 

da Releebi. sagareubno dasaxlebebSi botanikuri baRis wyalsaqaCidan milebis saS-

ualebiT wyali (325 m3/sT) miewodeba 340 m simaRleze funikuliors da Semdeg 1120 m 

simaRleze _ wyneTs, romelic aseve maragdeba nataxtris sasmeli wyliT. 

Tbilisis wyalmomaragebasTan erTad higienuri pirobebis dasacavad didi mniS-

vneloba hqonda sakanalizacio sistemis arsebobas, romelic 1870 wlidan moqmedebs. 

qalaqis centralur nawilSi saxlebis kerZo mflobelebis mier gayvanil iqna sa-

kanalizacio xazebi, romlebic 36 adgilas pirdapir uerTdeboda md. mtkvars. 1900 wels 

am qselis sigrZe 24 km iyo, 1921 wels – 122, 1935 wels – 172, 1954 wels – 432 km. 1955 
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wels md. mtkvris orive napiris gaswvriv gayvanil iqna mZlavri koleqtorebi, romle-

biTac naxmari gaWuWyianebuli wyali qalaqis sazRvrebs gareT gadioda, rac xels 

uwyobda md. mtkvris sisufTavis dacvas. XX saukunis 80-ian wlebSi sakanalizacio 

qselis sigrZe 1047 km-mde gaizarda. gayvanil iqna agreTve 17,5 aTasi m sigrZis sani-

aRvreebi, romlebic Tavsxma wvimebis dros qalaqis quCebs datborvisagan icavda [13]. 

md. mtkvris energiis gamoyeneba. md. mtkvari aRmosavleT saqarTveloSi q. Tbi-

lisamde arsebuli yvela mdinaris (faravani, uraveli, focxovi, borjomula, suram-

ula, Zama, frone, didi liaxvi, tana, TeZami, lexura, qsani, aragvi da sxv.) wyalSe-

mkrebia, amitomacaa igi wyaluxvi da wylis energiis did maragsac flobs. am ener-

giis aTviseba warmoadgenda ekonomikis ganviTarebisa da mosaxleobis keTildReobis 

amaRlebis safuZvels. eleqtroenergiis miRebis mizniT 1922_1927 wlebSi aSenda zemo 

avWalis hidroeleqtrosadguris (zahesi) I rigi 12800 kvt simZlavriT, 1930_1938 

wlebSi mas daemata ori agregati, TiToeuli 1200 kvt-iT da saerTo simZlavre gaxda 

36800 kvt. e. i. md. mtkvris saSualo wylianobis pirobebSi zahesi weliwadSi 210 mln 

kvtsT eleqtroenergias gamoimuSavebs. aRsaniSnavia, rom zahesi maSin iyo pirveli 

hesi amierkavkasiaSi da, meore, maSindel sabWoTa kavSirSi arsebul volxovis hesis 

Semdeg. zahesis amuSavebis Sedegad q. TbilisSi sagrZnoblad gaizarda mrewvelobis 

sxvadasxva dargi. 

1950_1954 wlebSi q. TbilisSi 300 aragvelis xidis qveviT aSenda orTaWalhesi, 

romelmac xeli Seuwyo qalaqis keTilmowyobas. mtkvris orive napirze agebul iqna 

maRali kedlebi da mdinare xelovnur kalapotSi moeqca, sanapiroebze ki gayvanil 

iqna satransporto magistralebi, sadac gaSenda parkebi da skverebi. magram mtkvris 

wyalmcirobis dros (zamTarsa da zafxulSi) mdinaris kalapotis sanapiro kedlebi 

SiSvldeboda da mSral adgilebze Tavmoyrili nagavi saSinlad abinZurebda ga-

remos. amis gamo saWiro gaxda mdinaris wylis donis maRla aweva da mtkvris Set-

borvis mizniT aigo dabalzRurbliani kaSxali, romelic 3 burjisa da 4 milisagan 

Sedgeboda. kaSxalze ki gakeTda farTo xidi mtkvris orive napiris dasakavSire-

blad. kaSxlis burjebSi CamontaJebuli vertikalurRerZiani 3 turbogeneratoriT 

orTaWalhesis saerTo simZlavrem 18 aTas kvt-s miaRwia da wliurad 90 mln kvtsT 

eleqtroenergias gamoimuSavebs [14]. 

aRsaniSnavia, rom orTaWalhesis kaSxlis agebiT md. mtkvris donem am hesTan 12 

m-iT aiwia da warmoiqmna erTgvari wyalsacavi 6 km sigrZeze maSindel Celuski-

nelebis (amJamad Tamar mefis) xidamde, sadac wylis moculoba saSualod 3,5 mln  

m3-s aRemateba. wylis donis aseTi awevis gamo saWiro gaxda qalaqis kanalizaciisa 

da saniaRvre wyalsagdebebis rekonstruqcia. 

gogirdiani Termuli wylebi. Tbilisis qvabulis miwisqveSa wylebidan mosa-

xleobisaTvis metad mniSvnelovania aq mdebare gogirdiani Termuli wyaroebi, rom-

lebic uZvelesi droidan aris cnobili. Tbilisis Termuli wyaroebi pirvelad 

Seswavlil iqna 1866_1868 wlebSi g. abixis mier. man daadgina maTi genezisi, debiti 

da Termuli reJimi, rasac miuZRvna naSromi wyaroebis samkurnalod gamoyenebis 
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Sesaxeb. 1907 wels qalaqis mmarTvelebma dasves sakiTxi am wyaroebis bazaze kuror-

tis mowyobis Taobaze, magram amas sastikad ewinaaRmdegebodnen kerZo abanoebis 

mflobelebi. 

1930 wels sabWoTa xelisuflebam Tbilisis Termuli wyaroebi CamoarTva kerZo 

mesakuTreebs da saxalxo qonebad gamoacxada. 1934 wels aigo saabazano Senoba 60 

kabiniT, romelsac dRe-RameSi 1200 kacis gatareba SeeZlo. 1959 wels gaiburRa dRe-

RameSi 12 mln l debitis mqone 35 Termuli wyaro, romelTa temperatura 37_46 C-s 
Seadgenda. am wylebis safuZvelze Seqmnil Tbilisis balneologiuri kurorti em-

saxureba iseT avadmyofebs, romlebsac awuxebT saxsrebis qronikuli daavadebebi 

(revmatizmi, gulisa da sisxlZarRvebis, nervuli sistemis, ginekologiuri da sxv.). 

kurorti uzrunvelyofilia eqimTa maRalkvalificiuri kadrebiT da samkurnalo-

profilaqtikuri dawesebulebebiT. mniSvnelovania agreTve lisis tbasTan arsebuli 

2600 m siRrmis WaburRili, saidanac amodis 59 C-iani gogirdiani wyali dRe-RameSi 

2500 m3 debitiT. 1973 wels es wyali CairTo saburTalos masivis I kvartlis cxeli 

wylis qselSi. 
 

daskvna 

amrigad, md. mtkvari aris q. Tbilisis organuli nawili da swored masTanaa 

dakavSirebuli rogorc qalaqis daarseba, ise misi ganviTareba. md. mtkvars Zvel-
Taganve uwodebdnen saqarTvelos dedamdinaresa da qarTvelTa iordanes, radgan mis 

wyalSi qristianobis niSniT inaTleboda mosaxleoba. swored md. mtkvarma gansa-
zRvra qalaqis teritoriuli ganviTarebis forma da misca mis landSafts Tavi-
seburi ieri. 

q. TbilisisaTvis md. mtkvari asrulebs gamorCeul sasicocxlo funqciebs: mis 

orive napirTan arsebuli maRali kldovani citadelebi istoriulad warmoadgenda 

erTgvar zRudes Semoseuli mtrebisagan dasacavad. md. mtkvris wyali aris mosa-
xleobisa da sawarmoebis wyalmomaragebis, agreTve sasoflo-sameurneo savargu-
lebis sarwyavi wyliT momaragebis wyaro; igi warmoadgenda satransporto komu-
nikaciis saSualebas – tivebiT xdeboda tvirTebis gadazidva da borniT _ xalxis 

gadayvana; mtkvris kalapotSi arsebul qva-RorRsa da qviSas iyenebdnen saSen masa-
lad. mtkvari iyo da aris energiis wyaro wisqvilebisa da hidroeleqtrosadgurebis 

mosawyobad; mtkvris xeobaSi mqrolavi qarebi ki xels uwyobs Tbilisis qvabulis 

ganiaveba-gasufTavebas, rac metad mniSvnelovania qalaqis mosaxleobis janmrTe-
lobisaTvis. 

mtkvris xeobis ferdobebze arsebuli miwisqveSa Termuli gogirdiani wyaroebi 

ki gamoiyeneba mravali saxis daavadebis samkurnalod, rasac warmatebiT axorci-
elebs balneologiuri kurorti. 

ase rom, qalaqis mesveurebma saWiroa saTanado yuradReba miaqcion rogorc md. 

mtkvris, ise misi Senakadebis sisufTaves. unda aRmoifxvras maTi dabinZurebis kerebi 

da moewyos wyalsamwmendi danadgarebi, gamravldes masSi sxvadasxva saxeobis Tevzi, 
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ganviTardes wylis transporti qalaqSi saeqskursio-samogzauro turebis Casata-
reblad da sawylosno sportuli Sejibrebebis mosawyobad. 
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HISTORICAL GEOGRAPHY 
 
 

THE MTKVARI RIVER AS THE MAIN SUBJECT FOR FOUNDING AND DEVELOP-
ING THE CITY OF TBILISI 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume. The significance of the river Mtkvari, its peculiarities and its gorge for the foundation and 

development of the city of Tbilisi is investigeited. The research is based on the study of literary and historical 
sources. The vital functions of the river Mtkvari are highlighted: water supply to the population, enterprises 
and lands for irrigation purposes; energy supply for hydropower plants and mills; supply of fish for food and 
building materials; purification and ventilation of the air in the city located in the pit; the use of sulfuric thermal 
waters for the treatment of various diseases. 

 
Key words: air purification and ventilation; power supply; sulfuric thermal waters; water supply.  

 
 
 
 

ИСТОРИЧЕСКАЯ ГЕОГРАФИЯ 
 

 

РЕКА КУРА – ГЛАВНЫЙ ОБЪЕКТ ДЛЯ ОСНОВАНИЯ И РАЗВИТИЯ  
ГОРОДА ТБИЛИСИ 

Басилашвили Ц. З. 
(Гидрометеорологический институт Грузинского технического университета) 

 
Резюме. На основе изучения литературных и исторических источников выявлено значение осо-

бенности рек Куры и её ущелья для основания и развития г. Тбилиси. Отмечаются жизненно важные 
функции р. Куры: водоснабжение населения, предприятий и орошаемых земель; снабжение энергии для 
устройства гидроэлектростанции и мельниц; снабжение рыбами для питания и строительными материа-
лами; очищение и проветривание воздуха в городе находящегося в котловане; использование серных 
термальных вод для лечения разных заболеваний. 

 
Ключевые слова: водоснабжение; очищение и проветривание воздуха; серные термальные 

воды; электроснабжение. 
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biznesi 

 

 

universitetebTan arsebuli teqnoparkebi _ saqarTvelos  
sasursaTo da gadamamuSavebeli mrewvelobis sistemuri  
krizisis daZlevis erT-erTi saSualeba da meqanizmi 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 

 

reziume: universitetebTan arsebuli teqnoparkebis daniSnulebaa mcire inova-
ciuri sawarmoebis organizeba, ganviTareba da saqmianobisTvis xelsayreli piro-
bebis Seqmna. garda amisa, umaRlesi saganmanaTleblo dawesebulebebis (mecnierebis, 

maswavleblebis, aspirantebisa da studentebis) samecniero-kvleviTi da sacdel-sa-
konstruqtoro samuSaoebis, gamogonebebisa da aRmoCenebis daCqarebuli sawarmoo 

aTvisebisaTvis konkurentunariani, eqsportorientirebuli da importCamnacvlebeli 

teqnologiebis, saqonlis Seqmna da momsaxureba; amasTan. komerciul safuZvelze 

maTi momxmareblebisaTvis miwodeba. 

 

sakvanZo sityvebi: biznesi; sasursaTo usafrTxoeba; sursaTi; teqnoparki; uni-
versiteti. 

 

 

Sesavali  

agrosamrewvelo warmoebis yvela dargisa da sferos ganviTarebis Tanamedrove 

periodisaTvis damaxasiTebelia samecniero-teqnikuri progresis daCqareba, inova-
ciuri procesebis gaaqtiureba, rac mecnierebis, teqnikisa da mowinave gamocdilebis 

miRwevebis SeTvisebis safuZvelze warmoebis uwyveti ganaxlebis saSualebas iZleva. 

msoflio gamocdilebam aCvena, rom, rogorc wesi, inovaciuri procesebis ara marto 

waxaliseba xdeba, aramed regulirebac saxelmwifos mxridan Sesabamisi politikis 

formirebisa da gegmuri inovaciuri saqmianobis organizebis gziT [1, 2].  

inovaciuri biznesi, anu axali aRmoCenebisa da samecniero ganviTarebis safu-
Zvelze aRmocenebuli biznesi, gaxda prioritetuli da metad Semosavliani planetis 

yvela ganviTarebuli qveynisaTvis. mravali ganviTarebadi qveyana Tavisi upirateso-
bebisa da perspeqtivebis Sefasebaze dayrdnobiT sakuTari ekonomikis asaRorZineb-
lad inovaciur biznesSi mniSvnelovani sabiujeto saxsrebis CadebiT qmnis misi da-
nergvisa da ganviTarebis sistemebs. inovaciuri biznesi warmoadgens qveynis prio-
ritetis miRwevis SesaZleblobas mecnierebis, teqnologiis, teqnikis da ekonomikis 

garkveul sferoebSi, vinaidan misi ZiriTadi amocanaa ara ubralod mogebis miReba, 

aramed mogebis miReba axlad SemuSavebuli proeqtebis danergviT [3]. 
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ZiriTadi nawili 

inovaciuri teqnikisa da teqnologiebis realizaciis ZiriTadi mimarTulebaa 

universitetebis samecniero-kvleviT institutebTan teqnoparkebis Seqmna.  

 teqnoparkis saqmianobaSi mTavaria: 

 umaRlesi saganmanaTleblo dawesebulebebis mcire da saSualo inovaciuri 

mewarmeobis ganviTarebisaTvis xelsayreli garemos Seqmna; 

 umaRlesi saganmanaTleblo dawesebulebis samecniero seqtoridan teqno-
logiebis gadacema sawarmoo seqtorSi, ekonomikis saxelmwifo da kerZo 

seqtorebs Soris partniorobis xelSewyoba;  

 saqarTvelos teqnologiuri da sasursaTo usafrTxoebis uzrunvelyofis 

xelSewyoba. 

dasaxelebuli miznebis misaRwevad saWiroa iseTi amocanebis gadawyveta, rogo-

ricaa:  

_ sabazro infrastruqturis formireba da ganviTareba, rac mcire inovaciuri 

sawarmoebis interesebSia da eyrdnoba, upirveles yovlisa, umaRlesi saganmanaTleb-
lo dawesebulebebis samecniero gamokvlevebis, aRmoCenebisa da gamogonebebis Se-
degebs;  

_ mecnierebis, maswavleblebis, aspirantebisa da studentebisadmi daxmareba 

mcire inovaciuri sawarmoebis Seqmnasa da ganviTarebaSi;  

_ umaRlesi saganmanaTleblo dawesebulebebis profesor-maswavleblebis Sema-
dgenlobisa da studentebis, samecniero organizaciebis TanamSromlebis, calkeuli 

mecnierebisa da specialistebis aqtiur samewarmeo saqmianobaSi CarTva, maTi 

ideebisa da proeqtebis realizebis xelSewyoba; 

_ umaRlesi saganmanaTleblo dawesebulebebis profesor-maswavleblebis Sema-
dgenlobis gadamzadebasa da kvalifikaciis amaRlebaSi monawileobis miReba da 

studentebis swavleba teqnoparkis saqmianobis profilis mixedviT;  

_ mecnierebaze dafuZnebuli teqnologiebisa da konkurentunariani produqciis 

Seqmnaze orientirebuli inovaciuri SemoTavazebebis, samecniero-teqnikuri proeq-
tebisa da programebis SemuSavebisa da realizaciis xelSewyoba, maTi daCqarebuli 

danergva warmoebaSi; 

teqnoparki Tavis amocanebTan SesabamisobaSi: 

 axorcielebs komerciuli, saeqsporto, konversiuli potencialis mqone 

inovaciuri winadadebebis, samecniero-teqnikuri proeqtebisa da progra-
mebis (romlebic mimarTulia axali produqciisa da momsaxurebebis warmoe-
baze, mowinave teqnikasa da mecnierebaze dafuZnebuli teqnologiebis Seqm-
naze) eqspertizas da konkursis wesiT SerCevas; 

 xels uwyobs SerCeuli inovaciuri proeqtebisa da programebis reali-
zaciiT dakavebul damwyeb mewarmeebs mcire sawarmoebis organizebaSi; 

 izidavs Tavis teritoriaze moqmed inovaciur sawarmoebs, romelTa saqmi-

anobis mimarTuleba Seesabameba teqnoparkis miznebsa da amocanebs; 
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 mcire inovaciur sawarmoebs molaparakebis safuZvelze sTavazobs labo-
ratoriul, eqsperimentul-sawarmoo farTebs, mowyobilobas samecniero-

kvleviTi da sacdel-sakonstruqcio samuSaoebis gansaxorcieleblad, sao-
fise, sawarmoo, sasawyobe, saganmanaTleblo da sxva Senobebs, sakonfe-
rencio darbazebsa da auditoriebs [4].  

teqnoparkebs safuZveli Caeyara aSS-Si gasuli saukunis 50-iani wlebis dasa-
wyisSi, rodesac stendfordis universitetma daiwyo mecnierebaze dafuZnebuli biz-
nesiT dakavebuli calkeuli samecniero koleqtivebisa da mcire firmebis mozidva 

dacarielebul laboratoriebsa da Tavisufal SenobebSi [2, 5, 6]. 

mcire sawarmoo firmebis universitetis mecnierebTan TanamSromlobam Seqmna 

momgebiani biznesis ganviTarebis pirveli warmatebuli gamocdileba. mcire biznesi 

TandaTan gascda Tasis farglebs da gadaizarda msxvil damoukidebel saqmianobaSi. 

damoukideblobis SeZenisas igi mainc ar kargavda universitetTan urTierTobas, rac 

sasargeblo iyo rogorc biznesisaTvis, aseve universitetisa da regionis ekono-
mikisTvisac. magaliTad, aSS-Si gamoCnda regionuli specializebuli teqnoparkebi, 

Semdgom sxvadasxva „silikonis veli“, mogvianebiT ki _ gansakuTrebuli ekonomikuri 

zonebi, romlebmac safuZveli Cauyara inovaciuri biznesis kopirebas [3].  

dReisaTvis sasoflo-sameurneo warmoebis qarTuli sfero aCvenebs ganviTa-
rebis dadebiT dinamikas. amis SesanarCuneblad saWiroa qveyanam uzrunvelyos: dama-
tebiTi resursebis mozidva sasoflo-sameurneo infrastruqturis ganviTarebisaT-
vis, sasoflo-sameurneo saqmianobis ganxorcielebis rentabelurobis zrda, mcire 

da saSualo sasoflo-sameurneo mewarmeebis (maT Soris fermerebis) meti CarTuloba 

erovnuli warmoebis iseT sistemaSi, romelic orientirebulia rogorc Siga, aseve 

gare moxmarebaze. aRniSnuli mizani miiRweva saxelmwifo da kerZo seqtorebis ur-
TierTqmedebis SesaZleblobaTa gamoyenebis intensifikaciis saSualebiT; kerZod, 

saxelmwifo-kerZo partiniorobis (SemdgomSi skp formatiT) da universitetebTan 

arsebuli teqnoparkebis CarTulobiT. mTel rig ganviTarebad qveynebSi teqno-
parkebma, rogorc sasursaTo da gadamamuSavebeli mrewvelobis mdgradi ganviTa-
rebis sferoSi calke aRebulma saxelmwifo-kerZo partniorobis formam, daadas-
tura praqtikuli efeqtianoba sasursaTo usafrTxoebis uzrunvelyofis mniSvnelo-
van elementad gadaqcevis gziT.  

saqarTveloSi teqnoparkebis ganviTareba samecniero-saganmanaTleblo sazoga-
doebaSi inovaciis (siaxlis SemoRebis) arsis, inovaciuri saqmianobis, inovaciuri 

procesis, erovnuli inovaciuri sistemis, erovnuli inovaciuri SesaZleblobis da 

a.S. gaazrebis mZlavri biZgi unda gamxdariyo. amitom 2016 wels daigegma saqarTve-
los teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi institutisa 

da misi eqsperimentuli qarxnis bazaze Seqmniliyo agroteqnoparki, romelic Sei-
muSavebda institutisa da samecniero kvlevebis Sedegebis ekonomikaSi gamoyenebis 

efeqtur meqanizmebs [4].  

sxvadasxva qveyanaSi teqnoparkebis saqmianobis Rrma SeswavliT cxadi gaxda, 

rom isini inovaciuri saqmianobis mxardaWeris metad efeqtur infrastruqturas 

warmoadgenen. 
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 inovaciur saqmianobaSi Sedioda:  

 mcire da saSualo inovaciuri firmebis „warmoeba“;  

 inovaciuri teqnologiebis da teqnikis warmoeba;  

 inteleqtualuri sakuTrebis (siaxlis) komercializacia, teqnologiuri 

transferti;  

 ganaTlebis, mecnierebis, warmoebis integrireba regionuli ekonomikis inova-
ciebiT gamdidrebis mizniT. 

saqarTvelos teqnoparkebis iniciatorebma [4] energiulad daiwyes teqnoparke-
bis Seqmnis problemis gadawyveta, uwinares yovlisa, umaRlesi skolis sistemaSi. 

sauniversiteto teqnoparkebs suli unda STaebera umaRles saganmanaTleblo dawe-
sebulebebSi inovaciuri saqmianobis dawyebisaTvis, rasac mohyveboda novatoruli 

ideebis ganxorcieleba. garkveuli moTxovnebi iqna wayenebuli mecnierebis, maswav-
leblebisa da studentebisadmi, raTa isini ar dakmayofilebuliyvnen mxolod same-
cniero kvlevebiT miRebuli SedegebiT da es miRwevebi SemdgomSi gardaeqmnaT kon-
kretul inovaciad, romelic moTxovnadi iqneboda ekonomikisa da socialuri sfe-
rosaTvis. 

qarTuli agroteqnoparki jer kidev ver asrulebs im rols, romelic akisria, 

magaliTad, mowinave kvleviT sauniversiteto parkebs aSS-sa da kanadaSi, samecniero 

parkebs did britaneTSi, teqnoparkebs da inovaciur centrebs germaniaSi, safran-
geTSi, fineTsa da CineTSi. Tumca, imedia, qarTuli teqnoparki ipovis Tavis niSas 

qveynis inovaciur kompleqsSi mewarmeobis inovaciuri mxardaWeris garemos formi-
rebiTa da misi funqcionirebis saTanado donis uzrunvelyofiT. igi Seqmnis myar 

kavSirebs partniorebTan, xelisuflebisa da mmarTvelobis organoebTan, damfuZneb-
lebTan, mcire inovaciuri mewarmeobis mxardamWer fondebTan. saqmianobaSi CaerT-
vebian iseTi kadrebi, romlebsac gavlili eqnebaT specialuri gadamzadeba ino-
vaciuri mewarmeobis, komercializaciisa da teqnologiebis transfertis dargebSi. 

Catarebuli kvlevebidan gamomdinare, cxadia, rom saqarTveloSi aucilebelia 

teqnoparkebis Seqmna da ganviTareba rogorc sawarmoo, ise umaRlesi skolis sis-
temaSi. sauniversiteto teqnoparkebi aris universitetebis garSemo inovaciuri sar-
tylebis formirebis katalizatori. isini umaRlesi saganmanaTleblo dawesebule-
bebis maswavleblebs, kursdamTavrebulebsa da studentebs aZleven imis SesaZleb-
lobas, rom Seqmnan mcire inovaciuri firmebi. 

rogorc cnobilia, damwyebi inovaciuri firmebi teqnoparkis an biznesis in-
kubatoris mxridan daxmarebis gareSe dgeba fexze 3_5 weliwadSi da aRwevs mdgradi 

ganviTarebis dones (60_80 %-s). teqnoparkebi xels uwyobs mcire inovaciuri firmebis 

ganviTarebas da uzrunvelyofs maT gadarCenas 90_98 %-iT [2]. 

unda aRiniSnos, rom teqnoparkebi ar unda dublirebdnen universitetebis, sa-
mecniero-kvleviTi institutebis, sakonstruqtoro biuroebis saqmianobas samecniero 

kvlevebis Catarebisa da inovaciuri teqnologiebis SemuSavebis nawilSi. maT unda 

miscen am organizaciebs SesaZlebloba, rom samecniero Sedegebi, teqnikuri da teq-
nologiuri miRwevebi gardaqmnan komerciul produqtad, xeli Seuwyon teqnologiur 

transferts, marketings da inovaciebis (siaxlis SemoRebis) realizebas. sxvagvarad 
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rom vTqvaT, universitetebi, samecniero-kvleviTi institutebi, sakonstruqtoro biu-
roebi qmnis siaxleebs, xolo teqnoparkebi xels uwyobs am siaxleebis danergvas. 

saqarTveloSi teqnoparkebis ganviTarebis perspeqtiva SeiZleba davukavSiroT 

imas, rom saqarTvelos mTavrobis, ganaTlebisa da mecnierebis saministros, ekono-
mikis saministros da finansTa saministros, regionuli mmarTvelobebisa da venCu-
ruli fondebis yuradRebis miqcevis obieqti unda gaxdes Tanamedrove materialur-

teqnikuri bazis Seqmna da maTi Tanamedrove aRWurvilobiT uzrunvelyofa. aRniS-
nulis ganxorcieleba SesaZlebelia saxelmwifo investirebiT umaRlesi saganmanaT-
leblo dawesebulebebis mxardaWeris konkursebis gziT, rac aqtiurad daexmareba 

sauniversiteto teqnoparkebs, mcire da saSualo inovaciur firmebs ganviTarebaSi. 

ivaraudeba mecnierebis, studentebis, maswavleblebis, axalgazrda specialistebis 

CarTuloba samecniero-teqnikur mewarmeobaSi. Tu teqnoparkis „nulidan“ Seqmnas 

esaWiroeba saSualod 10_15 weli, amgvari midgomiT SesaZlebelia sul raRac 3-4 

weliwadSi sauniversiteto teqnoparkliderebis gardaqmna mZlavr garemoebebad ino-
vaciuri mewarmeobis gansaviTareblad mTlianad umaRles skolaSi.  

eWvs gareSea, rom saqarTvelo aucileblad wava Tavisi ganviTarebis ino-
vaciuri gziT, radganac warmatebuli ganviTarebis sxva gza, ubralod, ar arsebobs. 

msoflio finansur-ekonomikurma krizisma aCvena, rom igi Zlierad urtyams im qvey-
nebs, romelTa ekonomika Tavisi arsiT warmoadgens sanedleulos, ganuviTarebelia 

gadamamuSavebeli mrewvelobiT. ase rom igi ki ar awarmoebs produqcias, aramed 

axorcielebs sasaqonlo produqtis importirebas.  

krizisi ufro metad im qveynebs Seexo, romlebic CamorCa inovaciuri ekonomikis 

Seqmnis process. aseT qveynebs miekuTvneba saqarTveloc. swored axla, finansur-

ekonomikuri krizisis momentSi, Cvenma qveyanam unda daaRwios Tavi arsebul rea-
lobas, inovaciuri ekonomikis miRwevisaTvis problemebis gadawyvetaSi win waiwios, 

radgan, Tu axla ver SeZlo situaciis marTva, maSin momdevno kriziss namdvilad 

ver gadavurCebiT. es ki imas niSnavs, rom valdebulebi varT daviwyoT arsebulisagan 

gansxvavebuli erovnuli inovaciuri sistemis formireba, sxvagvari kanonmdeblobis 

SemuSaveba, romelic waaxalisebs mecnierebsa da biznesmenebs Seqmnan da awarmoon 

inovaciuri produqcia, inovaciuri saqmianobis mxardaWeris sxva infrastruqtura. 

Siga ekonomikis ganviTarebis inovaciuri gza TavisTavad ar gamoCndeba. mas 

esaWiroeba ageba da saxelmwifo politikis yvelaze mniSvnelovani prioritetebis 

ricxvSi CarTva; amasTan, saqarTvelos moqalaqeebSi inovaciuri azrovnebis, inova-
ciuri kulturis, inovaciuri mentalitetis Camoyalibeba da yovelgvari wamowyebis 

bolomde miyvanis survili, moTmineba da saTanado codna.  

krizisi kvlav gvaiZulebs radikalurad gadavxedoT, upirveles yovlisa, eko-
nomikur politikas. absoluturad naTelia, rom sanedleulo ekonomikis da finan-
suri „piramidebis“ epoqa warsuls Cabarda. es dasturdeba mravalricxovani kompa-
niebis gakotrebiT msoflio masStabiT.  
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daskvna 

pandemiiT gamowveulma krizisma, uwinares yovlisa, is qveynebi daazarala, 

romlebic CamorCa inovaciuri ekonomikis Seqmnis process. aseT qveynebs miekuTvneba 

saqarTveloc. swored axla, finansur-ekonomikuri krizisis momentSi, Cvenma qveyanam 

unda daaRwios Tavi arsebul realobas, inovaciuri ekonomikis miRwevisaTvis prob-
lemebis gadawyvetaSi win waiwios, radgan, Tu axla ar ganvaxorcielebT Zireul 

gardaqmnebs ionovaciuri teqnologiebis gamoyenebiT, maSin ver gadavurCebiT mom-
devno kriziss. es ki imas niSnavs, rom Cven valdebulebi varT daviwyoT arsebu-
lisagan gansxvavebuli erovnuli inovaciuri sistemis formireba, sxvagvari kanon-
mdeblobis SemuSaveba, romelic waaxalisebs mecnierebsa da biznesmenebs Seqmnan da 

awarmoon inovaciuri produqcia; aseve Seqmnan inovaciuri saqmianobis mxardaWeris 

sxva infrastruqtura. 
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TECHNOPARK AT UNIVERSITIES AS AN OPPORTUNITY AND MECHANISM 
FOR OVERCOMING THE SYSTEMIC CRISIS IN THE FOOD AND PROCESSING 
INDUSTRY OF GEORGIA 
G. Bagaturia  
(Scientific-Research Institute of Food Industry of Georgian Technical University) 

 
Resume: The purpose of technoparks activity operating at universities is to create conditions for the 

successful operation of small enterprises, stimulate their development, accelerate the introduction of the results 
of experimental design and technological developments into production, assist young scientists, university 
professors in the creation and industrial development of the import of substituted, competitive technologies, 
goods and their transfer to consumers on a commercial basis.  

 
Key words: business; food-stuffs; safety; technopark; university.  

 
 
 
 

БИЗНЕС 
 

 

TЕХНОПАРКИ ПРИ УНИВЕРСИТЕТАХ, КАК ВОЗМОЖНОСТЬ  
И МЕХАНИЗМ ПРЕОДОЛЕНИЯ СИСТЕМНОГО КРИЗИСА И В ПИЩЕВОЙ  
ПЕРЕРАБАТЫВАЮЩЕЙ ПРОМЫШЛЕННОСТИ ГРУЗИИ 

Багатурия Г. Н. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического универ-
ситета) 

 
Резюме. Предметом деятельности действующих при университетах технопарков является созда-

ние условий для успешной деятельности малых предприятий, стимулирование их развития, ускоренное 
внедрение в производство результатов опытно-конструкторских и технологических разработок, оказание 
помощи молодым учёным, профессорам университета в деле создания и промышленного освоения им-
порт замещённых, конкурентоспособных технологий, товаров и их передача потребителям на коммерче-
ской основе. 

 
Ключевые слова: безопасность; бизнес; пища; технопарк; университет. 
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metalurgia 

 

 

radialuri moWimvis gavlena liTonis mikrostruqturaze 

slava mebonia, neli gonjiaSvili, aleqsandre SermazanaSvili,  

daviT gvencaZe, nino kenWiaSvili 

(r. dvalis manqanaTa meqanikis instituti, f. TavaZis metalurgiisa  

da masalaTmcodneobis instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia milisebri namzadebis radialuri moWimvis procesSi de-

formaciis xarisxis gavlena liTonis mikrostruqturasa da mikrosisaleze. warmo-

dgenilia radialuri moWimvis procesSi milisebri namzadebis deformaciis eqsperi-

mentuli kvlevis Sedegebi. kvleva Catarda radialuri moWimvis specialur mowyobi-

lobaze nimuSebis radialuri deformaciis sxvadasxva reJimis dros. analizis sa-

fuZvelze dadginda, rom Seicvala mikrostruqtura _ marcvlebis zomebi da forma, 

mTel rig SemTxvevebSi dairRva marcvlis mTlianoba, gaizarda nimuSebis mikro-
sisale; amasTan, cvlileba ufro gamoikveTa deformaciis maRali xarisxis dros. 

 

sakvanZo sityvebi: marcvali; mikrostruqtura; radialuri moWimva. 
 

 

Sesavali  

radialuri moWimvis procesi gamoiyeneba manqanaTmSeneblobaSi iseTi zomagrZe-
li da RerZsimetriuli detalebis dasamuSaveblad, rogoricaa gluvi da safexure-
biani lilvebi da RerZebi, Sigasafexurebiani da konusuri formis milisebi. aseTi 

detalebis miReba liTonsaWrel Carxebze araekonomiuria, vinaidan liTonis dana-
kargebi burbuSelas saxiT 15_20 %-s aRemateba. radialuri WedviT miRweulia nakeTo-
bebis zomebis maRali sizuste (me-2, me-3 klasi) da zedapiris sisufTave (me-9, me-10 

klasi). aseTi xarisxobrivi maCveneblebi damaxasiaTebelia liTonsaWrel Carxebze 

damuSavebuli detalebisTvis. e. i. radialur-saWed manqanebze minimaluri danaxar-
jebiT SeiZleba zusti zomebisa da sufTa zedapiris mqone nakeTobebis miReba; amas-
Tan, radialuri Wedva uzrunvelyofs liTonebis meqanikuri Tvisebebis gaumjobe-
sebas [1 – 3].  

radialuri moWimvis procesSi liToni ganicdis plastikur deformacias, ro-
melic iwvevs liTonis mikrostruqturisa da meqanikuri Tvisebebis cvlilebas. gan-
sakuTrebiT mniSvnelovani cvlilebebi SeiniSneba liTonSi civi plastikuri defor-
maciis dros, rodesac izrdeba liTonis deformaciisadmi winaRobis iseTi maCve-
neblebi, rogoricaa drekadobis, proporciulobis, denadobisa da simtkicis zRvre-
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bi, matulobs agreTve sisale. amasTan, xdeba plastikurobis maCveneblebis (far-
dobiTi wagrZelebis, fardobiTi Seviwroebisa da dartymiTi siblantis) Semcireba 

[4_6]. 

zemoaRniSnuli maCveneblebis cvlileba miT ufro aSkaraa, rac ufro metia 

deformaciis xarisxi (nax. 1). 

 

 
nax. 1. simtkicis da plastikurobis cvla deformaciis xarisxis mixedviT 

 

liTonis meqanikuri Tvisebis (konkretulad, simtkicis maCveneblis) cvla Ziri-
Tadad aixsneba misi kristaluri gisosis damaxinjebiT, rac SeiZleba gaCndes plas-
tikuri deformaciis procesSi. am dros xdeba marcvlebis deformacia, warmoiqmneba 

damatebiTi winaRobebi dislokaciebis moZraobisTvis, izrdeba liTonis plastikuri 

deformaciisadmi winaRobac.  

plastikuri deformacia mikrostruqturas aZlevs garkveul orientacias da 

warmoiqmneba teqstura (nax. 2). 

 
 

nax. 2. marcvlis forma: deformaciamde (a); deformaciis Semdeg (b) 

 

unda aRiniSnos, rom, rac ufro metia deformaciis xarisxi, miT ufro defor-

mirebulia kristalebi. 

 
 

ZiriTadi nawili 

kvlevis mizani iyo plastikuri deformaciis gavlenis Seswavla liTonis mik-

rostruqturaze radialuri moWimvis dros. Eeqsperimentuli kvleva Catarda r. dva-
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lis manqanaTa meqanikis institutis masalebis sacdeli laboratoriis wnexze, ro-

melic faqtobrivad kumSvaze gamosacdel MC – 500 tipis manqanas warmoadgens. cdebi 
mimdinareobda radialuri moWimvis specialur mowyobilobaze [7, 8], romelzec 

xdeboda milisebri formis nimuSis radialuri deformacia sxvadasxva reJimis dros.  

me-3 nax-ze warmodgenilia sacdeli wnexi, romlis magidaze damagrebulia ra-

dialuri moWimvis mowyobiloba. 

 

 
  

nax. 3. eqsperimentuli danadgari: 1 _ wnexi; 2 _ radialuri moWimvis  

mowyobiloba; 3 _ sacdeli nimuSi 

 

cdebisTvis gamoyenebul iqna aluminisa da duraluminis milebi. aluminis ni-

muSebis diametria 20 mm; duraluminis nimuSebisa _ 24 mm; kedlis sisqe _ 2 mm; sigrZe 

_ 100 mm (nax. 4). 

 

 
 

nax. 4. sacdeli nimuSebi: a - aluminis (Ф20 mm); b - duraluminis (Ф24 mm) 
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deformaciis reJimebi: 

 saerTo diametruli moWimva aluminis nimuSisaTvis – 4 mm;  

 saerTo diametruli moWimva duraluminis nimuSisaTvis – 8 mm; 

 erTeuli moWimva aluminis nimuSisaTvis: 

 1 0,28d   mm (miwodeba 1 2S  mm); 2 0, 42d  mm (miwodeba 1 3S  mm); 

 erTeuli moWimva duraluminis nimuSisaTvis: 0, 28d   mm ( 1 2S  mm). 

me-5 nax-ze warmodgenilia deformirebuli nimuSebi. 

 

 
 

nax. 5. deformirebuli nimuSebi: a _ aluminis; b – duraluminis 
 

eqsperimentis pirvel etapze nimuSebis plastikuri deformireba ganxorcielda 

instrumentiT, romlis muSa zedapiris konusis kuTxe iyo 08 .  jer gamoicada alu-

minis Ф20 nimuSebi; nimuSebis miwodeba Seadgenda 2 da 3 mm-s; Sesabamisad, erTeuli 

moWimva iyo 1 2 0,14 0,28d S tg      mm da 2 3 0,14 0, 42d S tg      mm. Semdeg gamoicada 

duraluminis Ф24 nimuSebi; nimuSebis miwodeba Seadgenda 2 mm-s; erTeuli moWimva 

0, 28d   mm. 

eqsperimentis meore etapi Catarda f. TavaZis masalaTmcodneobisa da metalur-

giis institutSi. aq Sesrulda deformirebuli nimuSebis liTografiuli gamokvle-

vebi. qimiuri analizis Sedegad dadginda nimuSebis Sedgeniloba. qimiuri analizi 

Catarda „BRUKER“-is firmis vakuumuri optikiT aRWurvil optikur-emisiur speqtro-

metr „Q8 Magellan”-ze (nax. 6). nimuSebis qimiuri Sedgeniloba mocemulia 1-l cxrilSi. 

 

 
 

nax. 6. optikur-emisiuri speqtrometri „Q8 Magellan” 
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cxrili 1 

optikur-emisiur speqtrometr `Q8 Magellan~-ze Catarebuli 

nimuSebis qimiuri analizis Sedegebi 

№ qimiuri Sedgeniloba, % 

 Si Cu Mn Mg Cr Ti Zn Al marka 

1 0,016 0,0036 0,0023 0,0072 0,0063 0,011 0,043 99,61 A6 

2 0,018 0,0037 0,0023 0,0044 0,0070 0,0081 0,018 99,63 A6 
3 0,501 3,792 0,450 1,325 0,012 0,035 0,219 93,23 D16 

 

mikrostruqturuli analizi Catarda liTografiuli mikroskopi `Neophot-32~-
iT (nax. 7). nimuSebidan amoiWra templetebi mikroSlifebisaTvis (nax. 8), romlebic 

Sesabamisi damuSavebis Semdeg moiwamla natriumis hidrokarbonatis gajerebuli 

xsnariT. 

 

 
 

nax. 7. liTografiuli mikroskopi `Neophot-32~ 
 

 
  

nax. 8. templetebi mikroSlifebisaTvis: a _ alumini A6; b _ duralumini Д16 
 

mikrostruqturebSi (nax. 9, nax. 10, nax. 11) mkveTri Savi feris CanarTebi war-

moadgens aluminSi rkinis araxsnad naerTs (Al3Fe). naerTSi kargad Cans Al-is mar-
cvlebi, romelTa sazRvrebze ganlagebulia ( )Al Fe Al Si   -is faza [4]. am fazis 

steqiometruli Sefardeba ucnobia, Tumca zemoaRniSnul nax-ebze warmodgenil fo-

tomasalaze naTlad moCans aluminis myari xsnari da evteqtikuri fazebis narevi.  
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deformirebuli nimuSebis mikrostruqturebSi gamosaxuli marcvlebis zomebi 

da forma Secvlilia, marcvlis mTlianoba mTel rig SemTxvevebSi darRveulia; 

amasTan, es cvlileba zomebSi proporciulia deformaciis xarisxis mimarT, 

magaliTad, 1 0, 42d  mm (nax. 11, b). es imaze miuTiTebs, rom radialuri moWimvis dros 

civi plastikuri deformacia mniSvnelovan gavlenas axdens liTonis mikrostruq-

turaze _ civnaWed liTonSi marcvlebi deformirebuli da damsxvreulia, ris gamoc 

struqtura ufro wvrilmarcvlovania. 
 

 
nax. 9. nimuSi 1 _ alumini A6, erTeuli moWimva _ 0,28 mm:  

aradeformirebuli (a) da deformirebuli (b) mikrostruqtura 

 

 
nax. 10. nimuSi 2 _ alumini A6, erTeuli moWimva _ 0,42 mm:  

aradeformirebuli (a) da deformirebuli (b) mikrostruqtura 

 

 
nax. 11. nimuSi 3 _ duralumini D16, erTeuli moWimva _ 0,28 mm:  

aradeformirebuli (a) da deformirebuli (b) mikrostruqtura 
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rac Seexeba plastikuri deformaciisaTvis damaxasiaTebel marcvlebis wagrZe-
lebas da mikrostruqturis orientacias (anu teqsturas) moqmedi Zabvebis mimarTu-
lebiT es mocemul SemTxvevaSi ar SeimCneva. Aamis mizezi, Cveni azriT, isaa, rom 

radialuri moWimvis procesSi liTonze mimdinareobs yovelmxvrivi Zalovani zemo-
qmedeba da misi dinebaMdeformaciis dros ufro SezRudulia, rac ar iZleva teqstu-
ris warmoSobis SesaZleblobas. 

liTonis meqanikuri Tvisebebidan eqsperimentulad iqna Seswavlili mikrosi-
saleze plastikuri deformaciis gavlena. nimuSebis mikrosisale gaizoma mikroskop 

“ПМТ-3”-ze (nax. 12). gazomvis Sedegebi mocemulia me-2 cxrilSi. 

 

 
 

nax. 12. mikroskopi “ПМТ-3” 
 

cxrili 2 

nimuSebis mikrosisalis gazomvis Sedegebi 

№ masala marka datvirTva, n mikrosisale, megpa 

deformaciamde deformirebuli 

1 alumini А6 0,050 350 360 

2 alumini А6 0,050 370 380 

3 duralumini Д16 0,100 5590 6660 
 

 

cxrilis analizi cxadyofs, rom aluminis nimuSebis mikrosisale 0,050 n datvir-

Tvis pirobebSi aradeformirebul da deformirebul nimuSebSi praqtikulad erTna-

iria, xolo duraluminisaTvis 0,100 n datvirTvis dros is Seadgens 5590 megpa-s arade-

formirebuli nimuSisaTvis da 6660 megpa-s deformirebuli nimuSisaTvis, e. i. xdeba 

ganmtkiceba. 
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daskvna 

eqsperimentulad Seswavlilia radialuri moWimvis gavlena liTonis mikros-
truqturaze. dadgenilia, rom xdeba mikrostruqturis cvlilaba _ Secvlilia mar-
cvlebis zomebi da forma, mTel rig SemTxvevaSi darRveulia marcvlis mTlianoba; 

amasTan, es cvlilebebi ufro mkveTrad aris gamoxatuli deformaciis ufro maRali 

xarisxis dros. rac Seexeba meqanikuri Tvisebebis cvlilebas, aRsaniSnavia, rom 

duraluminis nimuSebis mikrosisale gazrdilia, SeiniSneba aseve aluminis nimuSebis 

mikrosisalis SedarebiT mcire zrdac. 
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METALLURGY 
 
 

INFLUENCE OF RADIAL COMPRESSION ON THE METAL MICROSTRUCTURE 
S. Mebonia, N. Gonjiashvili, A. Shermazanashvili, D. Gventsadze, N. Kenchiashvili  
(R. Dvali Institute of Machine Mechanics, F. Tavadze Institute of Metallurgy and Materials Science,  
Georgian Technical University) 

 
Resume. The influence of the degree of deformation on the microstructure and micro hardness of the 

metal during radial compression is considered. The results of experimental studies of the deformation of tub-
ular samples in the process of radial compression are presented. The study was carried out on a special device 
for radial compression in various modes of deformation of the samples. Based on the analysis, it was revealed 
that there are changes in the microstructure - the size and shape of the grains are changed, the integrity of the 
grains is in some cases violated. At the same time, changes in the microstructure are more pronounced with a 
higher degree of deformation. In addition, the micro hardness of the metal is also increased.  

 
Key words: grain; microstructure; radial compression.  

 
 
 
 

МЕТАЛЛУРГИЯ 
 

 

ВЛИЯНИЕ РАДИАЛЬНОГО ОБЖАТИЯ НА МИКРОСТРУКТУРУ МЕТАЛЛА 

Мебония С. А., Гонджиашвили Н. Д., Шермазанашвили А. Г., Гвенцадзе Д. А.,  
Кенчиашвили Н. А. 
(Институт механики машин им. Р. Двали, Институт металлургии и материаловедения  
им. Ф. Тавадзе, Грузинский технический университет) 

 
Резюме. Рассматривается влияние степени деформации на микроструктуру и микротвердость ме-

талла в процессе радиального обжатия. Представлены результаты экспериментальных исследований де-
формации трубчатых образцов в процессе радиального обжатия. Исследование проводилось на специ-
альном устройстве радиального обжатия на различных режимах деформации образцов. На основании 
проведенного анализа выявлено, что имеют место изменения микроструктуры _ размеры и форма зерен 
изменены, целостность зерен в ряде случаев нарушена. При этом изменения микроструктуры более вы-
ражены при более высокой степени деформации. Кроме этого, увеличена также и микротвердость ме-
талла. 

Ключевые слова: зерно; микроструктура; радиальное обжатие. 
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rkinigzis transporti 

 

 

matareblebis samuxruWo manZilis Semcireba moZraobis siCqaris  

reJimis regulirebiT 

beJan didebaSvili, mirian cocxalaSvili, jemal morCilaZe,  

levan lomsaZe, mixeil grigoraSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia matarebelTa moZraobis usafrTxoebis gaumjobesebis Se-
saZlebloba matareblis samuxruWo manZilis SemcirebiT. amis gansaxorcieleblad 

saWiroa damuxruWebis sawyisi siCqaris Semcireba matareblis moZraobis siCqaris 

reJimis regulirebiT. moZraobis siCqaris aseTi regulireba aucilebelia mcire-
radiusiani mrudeebis, didqanobiani daRmarTebis mqone ubnebTan miaxloebisa da 

gadasarbenidan sadgurSi Sesvlis win. am dros izrdeba xundebis bandaJze saanga-
riSo xaxunis koeficienti. 

 

sakvanZo sityvebi: mamuxruWebeli zambara; damuxruWebis siCqare; Tujis xundi; 

kompoziciuri xundi; lokomotivi; muxruWis cilindri; samuxruWo manZili. 
 

 

Sesavali  

cnobilia, rom saqarTvelos rkinigzis didi nawili rTuli reliefis piro-
bebSi gadis. zogierT adgilas qanobis sidide 35 0

00 -mde aRwevs. aseT pirobebSi 

Znelia matareblis damuxruWeba, radgan damuxruWebis dros xdeba xundebis gada-
xureba da izrdeba samuxruWo manZili; yovelive es ki xels uSlis matarebelTa 

moZraobis usafrTxoebis dacvas. usafrTxoebis uzrunvelsayofad samuxruWo saSua-
lebebis srulyofasTan da maTi sxvadasxava komponentis muSaobis xarisxis gau-
mjobesebasTan erTad saWiroa matareblis moZraobis siCqaris reJimis regulireba. 

 
 
ZiriTadi nawili 

matarebelTa moZraobis usafrTxoebisaTvis erT-erTi mniSvnelovani faqtoria 

samuxruWo manZili, romlis Semcirebas Zalze didi mniSvneloba aqvs aRniSnuli 

sakiTxis mosagvareblad. samuxruWo manZili 
2
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. . . .
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sadac Ssam. aris samuxruWo manZilis sigrZe, m;  

Smos. _ mosamzadebeli samuxruWo manZilis sigrZe, m;  

Sars. _ arsebuli samuxruWo manZilis sigrZe, m;  
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V _ damuxruWebis sawyisi siCqare, km/sT;  

Vsaw. da Vsab. _ saangariSo intervalSi sawyisi da saboloo siCqareebi, km/sT;  

tmm _ muxruWebis moqmedebaSi moyvanis momzadebisaTvis saWiro dro, wm; 

 _ elmavlis Seneleba Semnelebeli Zalebis moqmedebisas, km/sT2; 

Qs. _ xundebis dawolis saangariSo koeficienti: 

 .
.

4KQ
n

 s
s , 

sadac n aris RerZze xundebis raodenoba; 
Ks. _ bandaJze xundebis saangariSo dawola: 

 .
16 1002, 22
80 100
KK K
K


 
s ; 

K _ bandaJze xundebis faqtobrivi dawola: 

 
2

. .4
dK P P i 

 
     
 

c pr ;  

d _ muxruWis cilindris diametria, sm; 

Pc. _ wneva muxruWis cilindrSi, ktZ/sm2; 

Pzam._ cilindris mamuxruWebeli zambaris Zalisxmeva, ktZ; ݅ – gadamrTveli sistemis gadamcemi damokidebuleba; ߟ _ gadamrTveli gadacemis mqk; 

WT.s. _ lokomotivis kuTri winaRoba Tavisufali svlis dros: 

 2
. . 2, 4 0,011 0,00035W V V    T s ; 

s.k. _ xundebis bandaJze saangariSo xaxunis koeficienti,  
a) standartuli Tujis muxruWis xundebisaTvis  

 . .
1000, 27

5 100





s k ; 

b) kompoziciuri xundebisaTvis 

 . .
1000,36

2 100





s k , 

sadac v matareblis moZraobis siCqarea. ВЛ11м/6 tipis elmavlis teqnikuri maCveneblebis mixedviT 120 km/sT siCqariT 

damuxruWebisas samuxruWo manZilma ar unda gadaaWarbos 1200 m-s. gamoTvlebi 

SeiZleba ganxorcieldes specialuri wesebis Sesabamisad cxrilSi moyvanili saw-

yisi monacemebis gaTvaliswinebiT [3, 4].  

matareblis samuxruWo manZilis Semcireba SesaZlebelia damuxruWebis sawyisi 

siCqaris SemcirebiT, romelic miiRweva matareblis moZraobis siCqaris reJimis reg-

ulirebiT. moZraobis siCqaris aseTi regulireba aucilebelia mcireradiusiani 

mrudebis SemTxvevaSi, didqanobiani daRmarTebis mqone ubnebTan miaxloebisas da 

gadasarbenidan sadgurSi Sesvlis win. am dros izrdeba xundebis bandaJze saan-

gariSo xaxunis koeficienti. magaliTad, Tu standartuli Tujis samuxruWo xun-

debisaTvis matareblis 120 km/sT siCqariT damuxruWebisas saangariSo xaxunis koefi-

cientia (s.k.) 0,085, maSin matareblis 40 km/sT siCqariT damuxruWebisas es maCvenebeli 

(s.k.) 0,126-is toli iqneba. aqve warmogidgenT samuxruWo manZilis gamosaTvlel 

cxrils.  
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samuxruWo manZilis gamosaTvleli cxrili 

sawyisi monacemebis dasaxeleba aRniSvna sidide 

wyvilTvlis dawola RerZze, kn (tZ) 
 

n 23,52 
(24) 

maqsimalurad dasaSvebi samuxruWo 
manili, m 

Ssam. 1200 

damuxruWebis sawyisi siCqare, km/sT V 120 
(40) 

muxruWis cilindris diametri 
 

d 14 
(36,56 sm) 

wneva muxruWis cilindrSi, ktZ/sm2 Pc 3,8 

cilindris mamuxruWebeli zambaris 
Zalisxmeva, ktZ; dguSebis muSaobisas, 125 mm 

Pzam. 118 

RerZze xundebis raodenoba, cali n 4 

gadamrTveli sistemis gadamcemi 
damokidebuleba 

i 1,43 

Tvlis diametri gorvis wris 
mixedviT, mm 

Д 1250 

elmavlis Seneleba Semanelebeli Zalebis 
moqmedebisas, km/sT2 

 107 

gadamrTveli gadacemis mqk η 0,8 

gamoTvlebiT dadginda, rom ВЛ11м/6 tipis elmavlis samuxruWo manZili hori-
zontalur ubanze V=120 km/sT sawyisi siCqariT damuxruWebisas pnevmatikuri damu-

xruWebis dros (roca muxruWebis moqmedebaSi moyvanis momzadebisaTvis saWiro dro 

tm.=4 wm, Ssam.=1138,8 m) unda iyos 1140 m, xolo eleqtropnevmatikuri damuxruWebisas 

(roca muxruWebis moqmedebaSi moyvanis momzadebisaTvis saWiro dro tm.=2 wm, 

Ssam.=1072,1 m) _ 1075 m. 
Cven mier SemoTavazebuli matareblis moZraobis siCqaris reJimis regulirebiT, 

rodesac damuxruWebis dawyebisas sawyisi siCqare (V) SeiZleba 40 km/sT-mde davi-

yvanoT, mkveTrad Semcirdeba matareblis samuxruWo manZili: pnevmatikuri damuxru-

Webisas (roca muxruWebis moqmedebaSi moyvanis momzadebisaTvis saWiro dro tm.=4 wm, 
Ssam.= 86,56 m) iqneba 90 m, xolo eleqtropnevmatikuri damuxruWebisas (roca muxruWebis 

moqmedebaSi moyvanis momzadebisaTvis saWiro dro tm.=2 wm, Ssam.=64,32 m) _ 65 m. 
 

daskvna 

amrigad, matareblis moZraobis siCqaris reJimis regulirebiT miiRweva damu-
xruWebis sawyisi siCqaris Semcireba mcireradiusiani mrudeebisa da didqanobiani 

daRmarTebis mqone ubnebTan miaxloebisas da gadasarbenidan sadgurSi Sesvlis win, 

rac gamoiwvevs matareblis samuxruWo manZilis Semcirebas da matarebelTa moZra-
obis usafrTxoebis pirobebis gaumjobesebas. 
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RAILWAY TRANSPORT 
 
 

DECREASING THE TRAIN BRAKE DISTANCE BY REGULATING THE  
TRAVEL SPEED 
B. Didebashvili, M. Tsotskhalashvili, J. Morchiladze, L. Lomsadze, M. Grigorashvili  
(Georgian Technical University) 

 
Resume. The improvement of the train traffic by decreasing the train brake distance is considered. This 

is possible when decreasing the initial velocity of braking by regulating train movement velocity mode. Such 
regulation is extremely necessary while approaching the spans with small curvature radius, large inclination 
spots and when the train arrivers at the station after the haul. At this condition the friction coefficient on brake 
shoes is increasing. 

 
Key words: brake cylinder; brake distance; braking spring; braking velocity; cast iron shoe; composite 

shoe; locomotive.  
 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

УМЕНЬШЕНИЕ ТОРМОЗНОГО ПУТИ С ПОМОЩЬЮ РЕГУЛИРОВКИ  
СКОРОСТИ ДВИЖЕНИЯ 

Дидебашвили Б. Ш., Цоцхалашвили М. А., Морчиладзе Дж. Д., Ломсадзе Л. Д., Гри-
горашвили М. Т. 
(Грузинский технический университет) 

 
Резюме. Рассмотрена возможность улучшения условий техники безопасности при уменшении тор-

мозного пути подвижного состава. Эта возможность появляется при уменьшении начальной скорости, 
путем изменения режима торможения подвижного состава в начале тормозного пути. Такая регулировка 
режима торможения особенно важна при приближении поезда к кривым малого радиуса, к участку с 
большим уклоном и при вхождении поезда после перегона на станцию. В таких условиях растет расчет-
ный коэффициент трения на бандажах колодок. 

 
Ключевые слова: композиционная колодка; локомотив; скорость торможения; тормозная пру-

жина; тормозное расстояние; тормозной цидиндр; чугунная колодка. 
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rkinigzis transporti 

 

 

saqarTvelos rkinigzis erTliandagiani ubnebis gadazidviს procesis 

intensifikaciis SesaZlo saSualebebi Tanamedrove pirobebSi 

jemali morCilaZe, roman morCilaZe, beJan didebaSvili,  

tariel kotrikaZe, kaxaber SarvaSiZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia saqarTvelos rkinigzis erTliandagian ubnebze gada-

zidvis procesis intensifikaciis SesaZlo saSualebebis gamoyeneba Tanamedrove pi-

robebSi. saqarTvelos erTliandagiani rkinigzis xazebis eqspluataciisas tradi-

ciuli meTodebi xSirad ver wyvets iseT mniSvnelovan sakiTxebs, romlebic dakav-

Sirebulia rkinigzis simZlavris gazrdasTan. aseTi problemebis gadaWra unda mox-

des arsebulisagan principulad gansxvavebul, axal teqnikur-teqnologiur safu-

Zvelze. SemuSavebulia am amocanis gadawyvetis erT-erTi axali meTodi, romelic 

iTvaliswinebs paketuri grafikis (matarebelnakadebis SemWidroeba) gamoyenebas, ro-

ca erTliandagian ubnebze matarebelTSorisi intervalis SemcirebiT SesaZlebelia 

liandagis gamtarunarianobis gazdra. unda aRiniSnos, rom am SemTxvevaSi aucile-

beli iqneba sarekonstruqcio samuSaobebis Catareba. gamokvlevebiT dadgenilia, rom 

ekonomikuri TvalsazrisiT gaweuli xarjebis kompensacia xdeba gamtarunarianobis 

gazrdis safuZvelze. 

 

sakvanZo sityvebi: avtomaturi blokireba; gadazidvis simZlavre; gadazidvis 

unari; gamtarunarianoba; erTliandagiani rkinigza; intensifikacia; matarebelTSo-
risi intervali; matarebelnakadebi; paketuri grafiki. 

 

 

Sesavali  

erTliandagiani rkinigzis eqspluataciaSi Sesvlis momentidan iwyeba misi 

simZlavris gazrdis RonisZiebaTa SerCeva. simZlavris gazrdis aucilebloba ganpi-
robebulia gadasazidi tvirTebis moculobis yovelwliuri matebiT, roca mocemuli 

rkinigzis arsebuli SesaZleblobebi moqmedi teqnikuri aRWurvilobis pirobebSi 

uaxlovdeba zRvruls. am dros erTliandagiani rkinigzis simZlavris gazrda 

SesaZlebelia ori gziT _ teqnikuri aRWurvilobis gaumjobesebiT, da (an) garkveul 

periodamde am aRWurvilobis ufro sruli da efeqturi gamoyenebiT. meore gza 

pirvelis winamorbedi etapia, radganac arsebuli aRWurvilobis yvela SesaZlo 

rezervis amowurvis Semdeg mainc aucilebeli xdeba am aRWurvilobis gaumjobeseba, 

anu erTliandagiani rkinigzis gadasvla ganviTarebis Semdeg etapze. 
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ZiriTadi nawili 

Tavisi arsebobis periodSi erTliandagiani rkinigza TanmimdevrobiT gadis 

ganviTarebis sxvadasxva etaps. misi saWiro gadazidvis unari, anu rezultaturi 

simZlavre (saW.) izrdeba (t) drois mixedviT. arsebuli (realuri) gadazidvis unari 

(ars.(t)) ki piriqiT, TandaTan mcirdeba. misi Semcirebis erT-erTi mniSvnelovani 

faqtoria samgzavro moZraobis zomebis yovelwliuri zrda. garkveuli periodis () 
Semdeg arsebuli gadazidvis unari uaxlovdeba saWiros. am ori sididis 

TanafardobaSi SeiZleba gamovyoT ori periodi: erTia, roca t  , ( ) ( );t t  ars. saW.  am 

dros erTliandagiani rkinigza stabilurad muSaobs dadgenil reJimSi; meore, roca 

t  , ( ) ( )t t  ars. saW.  da rkinigza veRar uzrunvelyofs gadazidvebs. 

aRniSnulidan gamomdinare, cxadia, rom  momentamde erTliandagiani rkinigza 

muSaobs stabilur reJimSi, pasuxobs wayenebul moTxovnebs (Seuferxeblad uzrun-
velyofs gadazidvebs), xolo  momentis Semdeg (xazis saWiro gadazidvis unaria-
nobis uzrunvelyofis mizniT) aucilebeli xdeba misi gadasvla ganviTarebis axal 

etapze.  

gadazidvebis moculobis zrdis Sesabamisad, erTliandagian rkinigzebze mci-
rdeba arsebuli simZlavris rezervi. misi gazrdis mizniT praqtikaSi iyeneben iseT 

saSualebebs, rogoricaa avtomaturi blokireba (avtoblokireba), sasadguro lian-
dagebis sasargeblo sigrZeebis momateba samatareblo wevis simZlavris gadidebiT 

(matareblis bruto-masis gadidebis mizniT), xazis eleqtrifikaciaze gadasvla, 

gadasarbenebze orliandagiani CanarTebis mowyoba da sxv. aRniSnuli RonisZiebebis 

Catarebis rigiToba ganisazRvreba Sesabamisi teqnikur-ekonomikuri angariSebis 

safuZvelze. 

erTliandagian ubnebze avtoblokirebis danergva xorcieldeba maSin, roca sa-
tvirTo moZraobis zomebi aRwevs 15_17 wyvil matarebels dRe-RameSi. avtoblo-
kirebis SemoRebiT gamtarunarianoba izrdeba 20_25 %-iT, Tumca, aRsaniSnavia, rom 

avtoblokirebis SemoRebisas saWiroa Sualedur sadgurebSi damatebiTi liandagis 

mowyoba matareblebis gasaCereblad maTi gadaswrebis an gverdis aqcevis dros. 

sasadguro liandagebis dagrZelebis aucilebloba gamowveulia matareblis 

bruto-masis gazrdiT. simZlavris gazrdis es saSualeba efeqturia gansakuTrebiT 

im xazebze, sadac matareblis masis gazrda izRudeba ara lokomotivis simZlavriT, 

aramed sasadguro liandagebis sasargeblo sigrZeebis simciriT. 

eleqtruli wevis SemoRebiT SesaZlebelia xazis gamtarunarianobis gazrda 

daaxloebiT 15_20 %-iT. rogorc cnobilia, etapis vada am dros gacilebiT naklebia, 

vidre erTliandagiani rkinigzis ganviTarebis sxva saSualebebis pirobebSi. 

ase rom, erTliandagiani rkinigzis xazebis eqspluataciisas tradiciuli meTo-
debi xSirad ver wyvets amocanaTa mniSvnelovan kompleqss. cxadia, aseTi proble-
mebis gadaWra unda moxdes arsebulisagan principulad gansxvavebul axal teqnikur 

da teqnologiur safuZvelze. 

am amocanis gadawyvetis erT-erTi meTodia paketuri grafikis (matarebeli-
nakadebis SemWidroeba) gamoyeneba. matarebelTa paketuri moZraobis ganxorcieleba 
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SesaZlebelia avtoblokirebiT an dispetCeruli centralizaciiT aRWurvil ubneb-
ze. paketuri moZraoba saSualebas iZleva gaizardos gamtarunarianoba, pirvel rig-
Si, erTliandagian ubnebze, xolo zogierT SemTxvevaSi gadavaddes damatebiTi meore 

liandagis mSenebloba garkveuli droiT. amasTan, paketuri grafiki saWiroebs 

Sualedur sadgurebSi damatebiTi sasadguro liandagebis mSeneblobas paketebis 

gverdis aqcevis mizniT. 

paketi ewodeba avtoblokirebiT an dispetCeruli centralizaciiT aRWurvil 

erT- an orliandagian rkinigzis xazze or mezobel sadgurs Soris erTi mimar-

TulebiT TanmiyolebiT moZrav, blokubnebiT gamijnul ramdenime (2 an 3) matareblis 

erTobliobas. 1-l nax-ze mocemulia erTliandagian ubanze matarebelTa Cveulebrivi 

da paketuri moZraobis grafikis variantebi. unda aRiniSnos, rom mTlianad paketuri 

moZraoba ama Tu im ubanze TiTqmis SeuZlebelia ubnis yvela Sualedur sadgurSi 

damatebiTi liandagebis mSeneblobis aucileblobis gamo. realur pirobebSi gam-

oiyeneba nawilobriv paketuri grafiki, romlis damaxasiaTebeli sididea paketuro-

bis koeficienti (pak.). igi gviCvenebs dRe-Ramis ganmavlobaSi mocemul ubanze pake-

tiT gatarebuli matareblebis raodenobis (npak.) fardobas matarebelTa mTlian 

raodenobasTan (nmTl.). paketurobis koeficientis realuri mniSvneloba meryeobs 

0,3_0,8 farglebSi. rogorc 1-li nax-dan Cans, Cveulebriv pirobebSi, arapaketuri 

grafikis dros (nax. 1, a, pak.=0), mocemuli erTliandagiani xazis gamtarunarianoba 

Seadgens nmTl.=7 wyvil matarebels. nawilobriv paketuri grafikis pirobebSi ki, 

roca pak.=0,44, nmTl.= 9 wyvil matarebels da, roca pak.= 1,0, maSin nmTl.=12 wyvil 

matarebels, e. i., erTsa da imave drois periodSi paketurma grafikma gamoiwvia 

gamtarunarianobis gazrda pirvel SemTxvevaSi 2 matarebliT, xolo meore Sem-

TxvevaSi – 5 matarebliT (Teoriuli varianti). 

paketuri grafikis gamoyenebis dros matarebelTSorisi intervalis Semcire-

biT, anu paketis SemWidroebiT (a _ Cveulebrivi erTliandagiani dawyvilebuli par-

aleluri arapaketuri grafiki; pak.= 0; n = 7 wy. matarebeli) SesaZlebelia liandagis 

gamtarunarianobis gazrda rogorc erTliandagian (ZiriTadad), ise orliandagian 

ubnebze, Tumca, unda aRiniSnos isic, rom aucilebeli iqneba sarekonstruqcio samu-

Saoebis Catareba avtoblokirebis signalebis (gasavleli SuqniSnebis) gada-

nacvlebisa da damatebis TvalsazrisiT, rac kargad Cans me-2 nax-dan. rogorc 

gamokvlevebiT dadginda, paketSi matarebelTSorisi 10 wT-iani intervalis 5 wT-mde 

Semcireba (blokubnebis arsebuli sigrZeebis Sesabamisi SemcirebiT) iwvevs 

SuqniSnebis raodenobis gazrdas TiTqmis 2-jer. ekonomikuri TvalsazrisiT gaweuli 

xarjebis kompensireba xdeba gamtarunarianobis gazrdis safuZvelze. Teoriulad 

matarebelTSorisi intervalis minimumamde dayvana SesaZlebelia 4 wT-mdec, magram 

ubanze matarebelTa sinqronul moZraobaze, anu ubanze ganlagebul gadasarbenTa 

identurobaze gavlenas axdens iseTi faqtorebi, rogoricaa rkinigzis liandagis 

profili, matarebelTa kategoria, wevis saxeoba, matarebelTa moZraobis ZiriTadi 

winaaRmdegoba, samuxruWe Zalebi da sxv. amitom matarebelTSorisi minimaluri 

intervalis zRvruli mniSvneloba paketSi SeiZleba 4 wT-mde iqnes dayvanili 

mxolod identuri gadasarbenebis SemTxvevaSi. dRevandel pirobebSi, Cveni azriT, 
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erTliandagiani rkinigzis intensifikacia SesaZlebelia paketuri grafikis 

sxvadasxva kombinaciis gamoyenebiT (erTliandagiani xazis mTeli ganviTarebis 

periodSi, vidre mas orliandagianad gadaaqceven), xolo orliandagian xazebze, 

calkeul Zafebze datanili samgzavro matareblebis paketebSi gaerTianebiT 

(SemWidroebiT). 

 
a 

 
b 

 
g 

 

nax. 1. erTliandagian ubanze matarebelTa Cveulebrivi da paketuri moZraobis grafi-

kebis variantebi: a _ Cveulebrivi erTliandagiani dawyvilebuli paraleluri arapaketuri 

grafiki; pak.= 0; n = 7 wy. matarebeli; b _ erTliandagiani dawyvilebuli paraleluri 

nawilobriv paketuri grafiki; pak.= 0,44; n = 9 wy. matarebeli; g _ erTliandagiani daw-

yvilebuli mTlianad paketuri grafiki; pak.= 1,0; n = 12 wy. matarebeli 
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saqarTvelos rkinigzis pirobebisaTvis paketuri grafikis gamoyeneba gansa-
kuTrebiT efeqturi iqneba `fanjris~ Semdgom periodSi matarebelnakadebis SemWid-
roebul pirobebSi gatarebis mizniT. 

 

daskvna 

amrigad, miuxedavad zemoaRniSnuli SezRudvebisa, saqarTvelis rkinigzis pi-
robebisaTvis paketuri grafikis gamoyeneba gansakuTrebiT efeqturi iqneba saremon-
to-sarekonstruqcio samuSaoebis Catarebis dros, `fanjris~ Semdgom periodSi, ro-
ca paketuri grafikis safuZvelze xdeba matarebelnakadebisa da vagonnakadebis Sem-
Widroebul pirobebSi gatareba. 
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RAILWAY TRANSPORT 
 
 

POSSIBLE METHODS OF INCREASING THE PROCESS OF TRANSPORTATION 
OF SINGLE-LINE SECTIONS OF GEORGIA RAILWAY IN MODERN CONDITIONS 
J. Morchiladze, R. Morchiladze, B. Didebashvili, T. Kotrikadze, K. Sharvashidze  
(Georgian Technical University) 

 

Resume. Possible ways to intensify the transport process on single-track sections of the Georgian rail-
way in modern conditions are considered. The traditional methods of operating single-track railways in Geor-
gia often do not solve a significant set of problems associated with increasing the capacity of the railway. Such 
problems must be solved on the basis of fundamentally different from the existing new technical and techno-
logical principles. One method for solving this problem is proposed that involves the application packet sched-
ule (compaction of train flows), in that it is possible to increase the track capacity on single-track span by 
reducing the interval between trains, although it should be noted that reconstruction work will be carried out. 
Studies have shown that the economic costs are offset by increased throughput.  

 

Key words: automatic blocking; capacity; carrying capacity; flows of trains; intensification; interval 
between trains; packet schedule; single-track railway; transportation power.  

 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

ВОЗМОЖНЫЕ СПОСОБЫ ИНТЕНСИФИКАЦИИ ПРОЦЕССА ПЕРЕВОЗКИ  
ОДНОКОЛЕЙНЫХ УЧАСТКОВ ГРУЗИНСКОЙ ЖЕЛЕЗНОЙ ДОРОГИ  
В СОВРЕМЕННЫХ УСЛОВИЯХ 

Морчиладзе Дж. Д,, Морчиладзе Р. Г., Дидебашвили Б. Ш., Котрикадзе Т. И., 
Шарвашидзе К. А. 
(Грузинский технический университет) 

 

Резюме. Рассмотрены возможные пути интенсификации транспортного процесса на одноколей-
ных участках грузинской железной дороги в современных условиях. Традиционные методы эксплуата-
ции одноколейных железных дорог Грузии часто не решают значительного комплекса задач, связанных 
с увеличением пропускной способности железной дороги. Такие проблемы необходимо решать на основе 
принципиально отличных от существующих новых технико-технологических принципов. Разработан 
один метод решения этой проблемы, который предполагает использование пакетного графика (уплотне-
ение потоков поездов), при котором можно повысить пропускрую способность колеи на одноколейных 
участках за счет сокращения интервала между поездами, хотя необходимо отметить, что потребуется 
проведение реконструкционных работ. Как показали исследования, экономические затраты компенсиру-
ются увеличением пропускной способности. 

 

Ключевые слова: автоматическая блокировка; интенсификация; интервал между поездами; од-
ноколейная железная дорога; пакетный график; перевозочная мощность; перевозочная способность; 
потоки поездов; пропускная способность. 
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rkinigzis transporti 

 

 

mikroprocesoruli dispetCeruli centralizacis sistemebi 

merab CalaZe, levan lomsaZe, mixeil grigoraSvili, giorgi CalaZe, kaxa-

ber SarvaSiZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: saqarTveloSi arsebuli dispetCeruli centralizaciis (dc) siste-

mebis analizma da maTi eqspluataciis Sedegad miRebulma gamocdilebam aCvena, rom 

sareleo sistema, romelic ager ukve 55_60 welze metia muSaobs, veRar akmayofilebs 

dRevandel moTxovnebs, radgan aparaturis moralurad daZvelebisa da masSi Sema-

vali kontaqtebis cveTis gamo mniSvnelovnad gaizarda mtyunebaTa raodenoba. amJa-

mad bevr samrewvelo sawarmoSi, magistralur rkinigzasa Tu metropolitenSi ele-

qtruli centralizaciis sistemebi icvleba Tanamedrove mikroprocesoruli eleq-

truli centralizaciis sistemebiT. mikroprocesoruli dispetCeruli centraliza-

ciis (mpdc) sistema damatebiT informacias awvdis matareblebis moZraobis maregu-

lirebel dispetCers matareblebis mdgomareobis, savele-sagvirabo mowyobilobeb-

isa da elementebis uwesivrobaTa gamovlenis Sesaxeb. aRniSnuli sistema aadvilebs 

informaciis gacvlas sxva saiformacio-gamoTvliT da marTvis sistemebs Soris. 

ganxilulia mikroprocesoruli dispetCeruli centralizaciis mkvebavi kara-

dis muSaobis principebi, misi dadebiTi da uaryofiTi mxareebi. mocemulia karada-

kontroleris struqturuli principuli eleqtruli sqema. gamotanilia vrceli 

daskvnebi dispetCeruli centralizaciis Zveli da axali sistemebis Sedarebis sa-

fuZvelze. 

 

sakvanZo sityvebi: avtoreJimebis kontroli da marTva; gamanawilebeli klemebi; 

gare dა Siga wredebis kontroli; isrebis gadayvanis kontroli; karada-kontro-
leri; karadis modemebi; kvebis dgarebi; sakroso mkvebavi dgari; sareleo mkvebavi 

dgari; sixSiris generatorebis kontroli. 
 

 

Sesavali  

dispetCeruli centralizaciis sistemebis daniSnulebaa erTi ganmkargulebeli 

adgilidan (am SemTxvevaSi moZraobis sadispetCerodan) Tbilisis metropolitenis 

ganviTarebuli sadgurebis isrebisa da signalebis marTva, rac emyareba, pirvel 

rigSi, mikroprocesoruli dispetCeruli centralizaciis mkvebavi karada-kontro-
leris gamarTul muSaobas da kidev mraval sxva faqtors. 

 



69 
 

ZiriTadi nawili 

mikroprocesoruli dispetCeruli centralizaciis struqturuli sqemis saSua-
lebiT SesaZlebelia teqnikuri momsaxurebis xarisxis donis gazrda, sxvadasxva 

dazianebis gamomwvevi mizezebis povnis periodulobis Semcireba da am dazianebaTa 

gamomwvevi wina pirobebis gamovlena. eqspluataciisas aRniSnul sistemas evaleba: 

 informaciis Segrovebis procesis avtomatizacia; 

 informaciis gadacemis avtomatizacia; 

 sxvadasxva sarkinigzo da metropolitenis samsaxurebis personalisaTvis in-

formaciis miwodebis uzrunvelyofa; 

 moZravi Semadgenlobebis sadguris teritoriaze da gadasarbenebze msvlelo-
bis Sesaxeb informaciebis Segroveba, damuSaveba, Cawera da Senaxva. scb mowyo-
bilobebis mdgomareobis Secvlisas, misi kontroli; 

 uzrunvelyos sxva sistemebTan advili koordinacia, risTvisac Seiqmna komunika-
ciis standartuli protokolebi. 

mpdc sistemebi asrulebs diagnostikur funqciebs. sistema Sedgeba ramdenime 

qvesistemisgan. qvesistemebi moicavs teqnikuri saSualebebis kompleqsebs, romlebic 

warmoqmniს marTvisa da kontrolis sam dones; esenia: 

zeda done _ dialogis qvesistema; 

saSualo done _ centralizaciis logikis qvesistema; 

qveda done _ Semsrulebeli mowyobilobebis marTvis da savele-sagvirabo 

mowyobilobebis kontrolis qvesistema. 
dReisaTvis ZiriTadi teqnologiebis mier ganxorcielebuli proeqtebi efuZneba 

programirebad logikur kontrolerebs (nax. 1). 
 

 
 

nax. 1. karada-kontroleris eleqtruli sqema 
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mpdc sistemebis daproeqtebisaTvis unda Sesruldes Semdegi davalebebi: 

1. SemuSavebul mpdc sistemebSi yvela logikuri funqcia, romlebic zegavlenas 

axdens an ar axdens sistemis usafrTxoebaze, unda ganxorcieldes aparaturu-
li da programuli uzrunvelyofis samrewvelo kompiuterebiT daprogramebadi 

logikuri kontrolerebiT, xolo pirdapiri kavSiri savele-sagvirabo mowyo-
bilobebTan _ sareleoSi arsebuli marTvisa da kontrolis sqemebiT; 

2. mpdc sistemas unda hqondes maRali usafrTxoebisa da mtyunebagamZle mona-
cemebi, radgan sistemaSi darRvevebma ar gamoiwvios matareblebis intensiuri 

moZraobis grafikis darRveva; 
3. mikroprocesorul dispetCerul centralizacias aqvs monacemebis gadacemis 

Ria protokolebi, rac sruldeba dispetCeruli marTvis karadis saSualebiT 

(nax. 2); 
 

 

 
 

nax. 2. dispetCeruli marTvis karada 
 

4. sacdeli periodis dros mikroprocesoruli dispetCeruli centralizaciis 

paralelurad civi lodinis reJimSi CarTuli unda iyos arsebuli sareleo 

eleqtruli centralizacia da mikroprocesoruli dispetCeruli centraliza-

ciis mwyobridan gamosvlis SemTxvevaSi avtomaturad unda CaerTos savele da 

sagvirabo mowyobilobebis marTvisa da kontrolis eleqtrul sqemebSi. 

mpdc sistemis agebis ZiriTadi principebi. mpdc sistema warmoadgens aparatu-

risa da programuli uzrunvelyofis nakrebs, romelic gansazRvravs matareblebis 

moZraobis teqnologiur procesebs. programuli logikiT aRWurvili teqnikuri saS-

ualebebi ki usafrTxoebis pirobebis gadamowmebis gziT (sagzao moZraobis marTvis 

sistemebis moTxovnebis Sesabamisad) uzrunvelyofs rogorc centralizaciis logi-

kis ganxorcielebas, ise TviTdiagnostirebas. 

sadguris blok-saguSagos morige marTvis pultidan kverTx-gasaRebis saSu-

alebiT axorcielebs marTvis sxvadasxva saxis komutacias. sistemaSi arsebobs sami 

saxis marTva: МУ _ adgilobrivi marTva (marTva pult-tablodan); ММУ _ adgilobrivi marTva (marTva monitoridan); 
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ДУ _ dispetCeruli marTva (marTva sadispetCerodan). 

sistemis Seqmnisas mxedvelobaSia misaRebi is faqti, rom mpdc sistemas SeuZlia 

urTierTqmedeba sxva sistemebTan, romlebic iyenebs cifruli monacemebis inter-

feisebis monitoringsa da kontrols, rac xels uwyobs sxvadasxva standartis sa-

komunikacio protokolebis funqcionirebas. fizikuri donis protokolebs ki aqvs 

standartizebuli teqnikuri saSualebebi, romlebic aregulirebs mpdc sistemis 

programuli logikis saoperacio sistemebis muSaobas. 

mpdc sistemis funqcionirebis principebi. dispetCeruli marTvis reJimSi mpdc 

sistemiT marSrutis Sedgena da gauqmeba, marSrutebis xelovnuri Sexsna da isrebis 

gadayvana sruldeba moZraobis dispetCeris mier klaviaturaze xelis daWeriT. matare-

blis msvlelobisas SuqniSnis Semdeg mdebare Sesabamisi sarelso wredis dakavebisTa-

nave signali gadaiketeba (gadava amkrZalav Cvenebaze), xolo garkveuli sarelso wre-

debis gavlis Semdeg (rogorc ki gascdeba momdevno SuqniSans), avtomaturad dabrun-

deba nebadamrTvel mdgomareobaSi. ase rom, winaswar SekveTili marSrutis momzadeba 

xdeba avtomaturad avtoreJimebis, avtomobrunebis, avtoqmedebebis saSualebiT.  

informaciis Seyvanisa da gamoyvanis sqemebis Seqmna. sqematuri gadawyvetile-
bebi iyofa marTvis (tm _ telemarTva) da kontrolis (ts _ telesignalizacia) 

kategoriebad. marTvis sqemebi moicavs sareleo mowyobilobebis marTvisa da kon-
trolerebis Sesasvlel-gamosasvlelebis sqemebs. marTvis signalebis miwodeba 

xdeba distanciuri I/0O modulis erTi gamomTvleli arxis saSualebiT.  

me-3 nax-ze warmodgenilia kontroleris karadaSi arsebuli kvebis ganawilebis 

eleqtruli sqema: 

 
 

 

nax. 3. kvebis ganawilebis eleqtruli sqema 
 

sqemaze Y7, M1 aris centraluri procesoruli mowyobilobis (CPU) kveba; 

Y8, M2 _ kontroleris kveba; 

Y81 _ Siga wredebis kveba; 
Y801, Y802, Y803 _ gare wredebis kveba. 
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sakontrolo sqemebis saSualebiT SesaZlebelia informaciis miReba gadamwo-
debisagan. es procesi sruldeba releebisa da knopebis sakontaqto jgufebis mona-
wileobiT. aRsaniSnavia, rom isini sensorebis movaleobasac asruleben. kontrole-
rebis gamosasvlelebze mierTebulia releebis sakontaqto jgufi, romlebic ar 

gamoiyeneba yvela sqemisaTvis. reles saerTo kontaqtze mudmivad miewodeba eleq-
trokvebis plusovani polusi. 

 

daskvna 

amrigad, metropolitenisa da rkinigzis transportis dispetCeruli marTvisa 

da mpdc sistemebis kvebis sqemebiს ganxilvis Sedegad dadginda, rom metropoli-
tenisa da rkinigzis transportis usafrTxo muSaobisaTvis aucilebeli pirobaa am 

sistemis avtomatikis mowyobilobebSi moralurad moZvelebuli releuri dispetCe-
ruli centralizaciis Secvla Tanamedrove mikroprocesoruli dispetCeruli cen-
tralizaciis sistemiT, romelic uzrunvelyofs metropolitenisa da rkinigzis 

signalizaciis, centralizaciisa da blokirebis mowyobilobebis distanciurad 

marTvas, teqnikuri momsaxurebis xarisxis amaRlebas, diagnostirebisa da moni-
toringis procesebis avtomatizacias. 
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RAILWAY TRANSPORT 
 
 

MICROPROCESSOR DISPETCHER CENTRALIZATION SYSTEMS 
M. Chaladze, L. Lomsadze, M. Grigorashvili, G. Chaladze, K. Sharvashidze  
(Georgian Technical University) 

 
Resume. An analysis of existing dispatch centralization (DC) systems in Georgia and the experience of 

their operation indicate that the relay system has been used and has been operating for about 55_60 years, as 
a result of which there are failures in the amount of a significant increase in the obsolescence of equipment 
and wear of its contacts. At present, at many industrial enterprises, on main railways, in subways, the electrical 
interlocking of systems is being replaced by modern microprocessor-based electrical interlocking. Micropro-
cessor dispatcher centralization (MPDС) adds information to ensure the movement of trains, monitors the state 
of field and tunnel devices-elements and, in cases of malfunctions in them, reliably transmits information to 
the train dispatcher. The system simplifies the exchange of information between other information systems 
and control systems. 

The principles, advantages and disadvantages of microprocessor-based dispatching interlocking are dis-
cussed. The schematic diagram of the controller cabinet is shown. A broad conclusion is made based on a 
comparison of old and new systems of centralized dispatching.  

 
Key words: arrows transfer control; authorise; crosse nourishing bars; external circuits to control the 

internal circuits of the control; frequency generators control; nutrition bars; relay nourishing bars; the distri-
bution lescruise control; wardrobe controller; wardrobs modem.  

 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

СИСТЕМЫ МИКРОПРОЦЕСОРНОЙ ДИСПЕТЧЕРСКOЙ ЦЕНТРАЛИЗАЦИИ 

Чаладзе М. И., Ломсадзе Л. Д., Григорашвили М. Т, Чаладзе Г. М.,  
Шарвашидзе К. А. 
(Грузинский технический университет) 

 
Резюме. Анализ существующих в Грузии систем диспетчерской централизации (ДЦ) и опыт их 

эксплуатации свидетельствуют о том, что релейная система используется и действует уже около 55_60 
лет, в результате чего наблюдаются сбои в количестве значительного увеличения морального старения 
оборудования и износа его контактов. В настоящее время на многих промышленных предприятиях, на 
магистральных железных дорогах, в метрополитенах, электрическая централизация систем меняется 
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современными микропроцессорными электрическими централизациями. Микропроцессорная диспе-
тчерская централизация (МПДЦ), добавляет информации для обеспечения движения поездов, контроли-
рует состояния полевых и тунельных устройств-элементов и в случаях проявления в них неполадках 
достоверно передает информацию поездному диспетчеру. Система упрощает обмен информацией между 
другими информационными системами и системами управления. 

Обсуждаются принципы, преимущества и недостатки микропроцессорной диспетчерской 
централизации. Приведена принципиальная электрическая схема шкафа-контроллера. Сделан общирный 
вывод на основе сравнения старых и новых систем диспетчерской централизации. 

 
Ключевые слова: внешние и внутренние цепи контроля и управления; контроль генераторов 

частоты; контроль и управление авторежимов; контроль и управление перевода стрелки; модемы 
шкафа; панель вводная для кроссовых; панель вводная для релейных; питающие панели; распредели-
тельные клеммы; шкаф-контроллер. 
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msubuqi mrewveloba 

 

 

cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis  

damzadebisaTvis saWiro wnex-formebis konstruqciebi 

TinaTin maRlakeliZe, peter Smidti,Pstefano roteli 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia `ST-GEORGITALI~) 

 

 

reziume: ganxilulia cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis 

damzadebisaTvis saWiro wnex-formebis konstruqciebi, maTi ZiriTadi nawilebi da 

daniSnuleba, wnex-formebis ZiriTadi nawilebis SeTavsebis Taviseburebebi, matri-

cisa da puansonis proeqciebi, kalapotebis roli fexsacmlis warmoebaSi da maTi 

saxesxvaobebi. 

aRwerilia wnex-formaSi ZiriTadi nawilebisa da fexsacmlis swor mdgomareo-
baSi ganTavsebis procesebi da namzadze Ziris vulkanizaciis maRalxarisxovnad 

warmarTvis sakiTxi. 

mocemulia agreTve maxasiaTeblebSi Setanili cvlilebebiT gamowveuli eqspe-
rimentis Sedegebi, romelTa gaTvaliswinebiT SesaZlebelia tradiciuli teqnolo-

giebis Secvla da axali teqnologiebis damkvidreba. 

 

sakvanZo sityvebi: kalapoti; matrica; puansoni; wnex-forma. 
 

 

Sesavali  

fexsacmlis mrewvelobaSi cxeli vulkanizaciis meTodis ZiriTadi arsia re-
zinis narevisagan Ziris formirebis, misi vulkanizaciisa da namzadze mimagrebis 

erT procesSi gaerTianeba. mTeli es procesi mimdinareobs specialuri danadgaris 

wnex-formaSi.  

mecnierTa mier SemuSavebul iqna fexsacmlis Ziris damzadebis teqnologia 

uSulod wnex-formaSi rezinis narevis, plastikatis an Txevadi monomerebis Sefr-

qvevis meTodiT. es meTodi didmwarmoebluria, radganac gamoiricxa saZire masale-
bis mosamzadebeli mTeli rigi operaciebi. 

 

 

ZiriTadi nawili 

wnex-formebis konstruqciebi. qimiuri da fexsacmlis warmoebis procesebis 

gaerTianebisaTvis saWiro iyo axali danadgarebi, romlebic aRWurvili iqneboda 

eleqtrosaxurebliani wnex-formebiTa da wnex-formebis nawilebis mamoZravebeli 

meqanizmebiT. sworad damzadebuli, kargad damuSavebuli da gamarTuli wnex-forma 

uzrunvelyofs maRalxarisxiani fexsacmlis miRebas.  
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wnex-formaSi Ziris formireba xorcieldeba wnevis saSualebiT. am dros rezi-

nis narevi avsebs mTlian formas, xolo vulkanizacia mimdinareobs eleqtro-
saxureblebis mier gamoyofili temperaturis gavleniT. Ziris zedapirTan mimagreba 

xdeba weboTi. wnex-formebSi wnevis Seqmna SesaZlebelia xelis, meqanikuri, hid-
ravlikuri da pnevmatikuri amZravebiT, zambariani puansonebiT, agreTve wnex-formis 

SigniT gamoyofili airebiT (Siga wnevis meTodi). wnex-forma unda Seesabamebodes 

Ziris formas, unda hqondes saTanado simtkice da temperaturis SenarCunebis unari; 

amasTan, martivad da dazianebis gareSe unda iyos SesaZlebeli misgan fexsacmlis 

gamoTavisufleba. TiToeuli wnex-forma gankuTvnilia garkveuli zomisa da formis 

fexsacmlis Ziris vulkanizaciisaTvis.  

wnex-formebis ZiriTadi nawilebi da maTi daniSnuleba. wnex-forma Sedgeba sami 

ZiriTadi nawilisagan: kalapotis, matricisa da puansonisagan. wnex-formis TiTo-
euli nawili aRWurvilia garkveuli samarjvisa da ramdenime detalisagan.  

wnex-formis ZiriTadi nawilebi Semofarglulia rTuli zedapirebiT, romleb-
sac daproeqtebis dros anawileben zedapirze gamosaxuli calkeuli mrudebis mi-
xedviT. aseTi danawilebiT daproeqtebisas SesaZlebelia zedapirze wnex-formis ca-

lkeuli nawilebis ganmsazRvreli yvela mrudis ageba, xolo maT dasamuSaveblad _ 

sivrciTi Targebis damzadeba, romlebic aerTianebs aRniSnul mrudebs. wnex-formis 

ZiriTadi nawilebis im zedapirebs, romlebic SexebaSia fexsacmlis an rezinis deta-
lebTan, uwodeben muSa zedapirebs, xolo mrudebs, romlebic asaxavs am zedapirebs 

_ muSa mrudebs. 

horizontalur sibrtyeSi ganTavsebul Caketil muSa mrudebs uwodeben kvals, 

kvalis RerZis paralelurad vertikalur sibrtyeSi ganTavsebul Cauketav muSa mru-
debs _ profils, xolo muSa mrudebs, romlebic SemosazRvravs kalapotis gverdiT 

zedapirs da ganTavsebulia kvalis RerZis perpendikularulad _ Wrils. kalapotis 

daniSnulebaa wnex-formaSi fexsacmlis sworad dayeneba da misi swor mdgomareo-
baSi dakaveba Ziris vulkanizaciis procesis dros. kalapotebs amzadeben liTo-
nisagan. kalapoti SeiZleba iyos mosaxsneli da aramosaxsneli, rac damokidebulia 

wnexis konstruqciaze da kalapotisadmi wayenebul moTxovnebze.  

warmoebaSi gamoiyeneba iseTi kalapotebi, romlebzedac erTdroulad xdeba 

fexsacmlis namzadis formireba da Ziris vulkanizacia. amiT SesaZlebelia im de-
feqtebis aRmofxvra, romlebic zogjer mosaWimi kalapotebidan wnex-formis kala-
potebze fexsacmlis namzadis gadatanis procesSi warmoiqmneba. aseTia, magaliTad, 

zedapiris deformacia, namzadis nakeris gaxsna, kvalis gadaxsna da sxv.  

1-l nax-ze gamosaxulia wnex-formis aramosaxsneli kalapotis sqema sam proeq-

ciaSi.  

kalapotis kvalis RerZi (1) Siga mxridan SeerTebulia wnevis centris RerZTan. 

wnevis centris meore RerZi (14) perpendikularulia RerZis (2). Kkalapotis kvalis 

proeqcia (13) gamosaxulia wyvetiliT. gverdiT SemoWimvis meTodis gamoyenebisas 

fexsacmelze SemoWimvis xazi SeTavsebulia kalapotis gverdiT zedapirTan me-3 xa-

zis gaswvriv, romelic am naxazze aRniSnuliaNwyvetiliT. 
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 nax. 1. Aaramosaxsneli erTiani kalapotis sqema 

 

me-11 xazs uwodeben kalapotis kvalis saSualo profils an kvalis umaRlesi 

wertilis profils. es wertilebi ganlagebulia kalapotis kvalis TiToeuli kve-

Tis SuaSi. xilul xazs (12) uwodeben kalapotis Siga mxris kidis profils, xolo 

uxilav xazs (10) _ kalapotis gare mxris kidis profils. me-3 proeqciaSi cifrebi 

10 da 12 miuTiTebs profilis wertilebs. Mme-4 xazs uwodeben zeda profils, xolo 

me-8 xazs – quslis profils. me-7 xazi, romelic moicavs kalapotis kvalsa da orive 

gverdiT mxares, aRniSnavs ganiv Wrils. 

yvela CamoTvlili xazi axasiaTebs kalapotis muSa zedapirs da warmoadgens 

muSa mrudebs. garda aRniSnuli zedapirebisa, kalapotze gamoyofen kides (5) kala-

potis kvalze, moedans (6) da macentrebel wkirs (9), romelic gamoiyeneba RabaSis 

dasayeneblad.  

matricis daniSnulebaa rantisa da kalapotis kidisaTvis formis micema, rezi-

nis narevze siTbos gadacema da vulkanizaciis Semdeg Ziris gaTavisufleba. matri-

cas amzadeben ori gasaxsneli nawilisagan, magram gverdiTi SemoWeris meTodiT 

fexsacmlis dasamzadeblad ufro mizanSewonilia oTxi nawilisagan Semdgari mat-

ricis gamoyeneba. aseTi matrica gamoricxavs fexsacmlis zedapiris CaWeras da mis 

dazianebas.  

me-2 nax-ze gamosaxulia matricis ori proeqcia da ganivi kveTis Wrili. zeda 

proeqcia warmodgenilia erTi naxevarmatricis gareSe. kvalis RerZi (xazi 1) SeTa-

vsebulia kalapotis kvalis RerZTan, xolo wnevis centris RerZi (2) aseve SeTav-

sebulia wnexis meore RerZTan. wnevis centris meore RerZi (7) perpendikularulia 

RerZisa (2) da aseve SeTavsebulia wnexis meore RerZTan. 

Tu rezinis narevis formirebisaTvis saWiro kuTri wneva ar aRemateba 5.10 n/m-

s, maSin matricis kvalis RerZi SeiZleba SeuTavsdes wnexis RerZs. 

matricebis quslisa da cxviris nawilSi gaxsnis xazi ar emTxveva arc wnexis 

RerZs da arc matricis RerZs, radganac igi damokidebulia RabaSis cxviris nawilis 

da fexsacmlis zedapiris konstruqciaze. 
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nax. 2. matricis proeqcia da Wrili  
 

matricis konturs (8) uwodeben # 4 kvals, xolo lanCis zeda kidis konturs 

_ # 5 kvals. lanCis qveda kidis konturi (9) warmoadgens lanCis kvalis proeqcias 

da puansonis muSa konturs, romelsac uwodeben # 6 kvals. me-3 xazi atarebs 

matricis zeda profilis saxelwodebas, me-4 ki – matricis Rrmulis profilis 

saxelwodebas an lanCis zeda kidis profilis saxelwodebas (im SemTxvevaSi, Tu 

ranti horizontaluria), xolo me-6 xazi _ lanCis qveda kidis profilis da puanso-

nis kidis profilis saxelwodebas. me-3, me-4 da me-6 xazebs Siga an gare naxevarma-

tricebsac uwodeben. WrilSi cifrebiT 11, 12 da 5 aRniSnulia kvalis konturTan 

SeTavsebis wertilebi. me-10 xazi aRniSnavs matricis Rrmulis irgvliv nazolis 

sazRvars. nazoli qmnis matricis tuCs.  

naxevarmatricebi aRWurvilia eleqtrosaxureblebiT da Caketilgarsakriani 

kontaqturi panelebiT. zogjer gamoiyeneba uZravprofiliani saxureblebi, romleb-

zedac moTavsebulia matrica da puansoni. naxevarmatricebs cxvirisa da quslis 

nawilSi kideebze aqvs mimmarTvelebad damuSavebuli sibrtye da naxvreti naxevarma-

tricebis gadasaadgilebeli meqanizmis dasamagreblad. puansonis daniSnulebaa lan-

Cis kvalisaTvis formis micema, xolo formirebisas _ rezinis narevze siTbosa da 

saWiro wnevis gadacema.  

me-3 nax-ze mocemulia puansonis ori proeqcia. xazi (1) warmoadgens kalapotis 

kvalis RerZs, xolo xazebi (2 da 7) _ wnevis centris urTierTperpendikularul 

RerZebs, romlebic SeTavsebulia wnexis RerZebTan. me-14 xazs ewodeba puansonis 

gare konturi an kvali # 7, xolo me-13 konturs – puansonis muSa konturi an kvali 

# 6, romelic uerTdeba matricis # 6 kvals. wnex-formebis umravles konstru-

qciebSi matrica moicavs puansons da, maSin kvali # 6 warmoadgens puansonis gare 

konturs. zogierT SemTxvevaSi puansonis gare konturs akeTeben # 6 kvalis kon-

turze naklebs, magaliTad, e. w. ekonomiur wnex-formebSi, romlebSic puansonis mier 

rezinis formireba gaTvaliswinebulia lanCis konturTan SedarebiT Semcirebuli 

konturiT. am SemTxvevaSi puansonis gare konturs uwodeben # 7 kvals. Mme-3 xazs 

ewodeba puansonis saSualo profili an qveda wertilebis profili. es wertilebi 

ganlagebulia puansonis TiToeuli Wrilis SuaSi. Mme-4 xazs uwodeben profils an 

puansonis gare mxaris proeqcias, xolo me-5 xazs – Siga mxaris profils. zogjer 

quslSi profilebi (4 da 5) SeTavsebulia erT xazSi, oRond aucileblad Siga mxares 

quslis frontTan. 
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nax. 3. puansonis proeqcia 

 

me-9 xazs ewodeba quslis xazi, xolo me-10 xazs – quslis fronti. vertikalur 

xazebs (6), romlebic ganlagebulia quslis frontis # 6 kvalis gadakveTaze, ewo-

deba krokuli. me-12 xazs _ konaTas xazi, xolo mis paralelur me-8 xazs – suraTis 

xazi. konaTasa da suraTis xazebs Soris xdeba rantis siganisa da lanCis sisqis 

cvlileba. suraTis xazi sazRvravs kamarisa da konaTas nawilis suraTebs. zogjer 

gamoiyeneba gadasvlis xazi (11), romelic quslis xazis paraleluria. es xazi miuT-

iTebs rantis siganis cvlilebas misi lanCis quslis nawilSi gadasvlisas.  

puansonebi magrdeba specialur samagrebze an eleqtrosaxureblian filebze. 

puansoni warmoadgens rezinis Ziris vulkanizaciis ZiriTad wyaros da aqvs Ter-

moregulatori.  

wnex-formebis ZiriTadi nawilebis SeTavseba da maTi moZraobis saxis SerCeva 

SesaZlebelia sxvadasxvagvarad. wnex-formebis dagegmarebisas didi mniSvneloba aqvs 

maTi ZiriTadi nawilebis urTierTSeTavsebas. am dros gaTvaliswinebuli unda iqnes 

fexsacmlis konstruqcia, misi garegnuli ier-saxe, Ziris konstruqcia, lanCis sura-

Tovneba da manqana-danadgaris saxeoba, romelzedac unda moxdes aRniSnuli wnex-

formis dayeneba.  

me-4 nax-ze mocemulia wnex-formis konstruqcia kalapotis matricasTan da pu-

ansonis matricasTan SeTavsebis sxvadasxva meTodis gamoyenebisas.  

lursmnebiT an weboTi moWimuli fexsacmlisaTvis kalapotis matricasTan Se-

Tavsebis saukeTeso variantad iTvleba me-4 a nax-ze gamosaxuli SeTavseba. am Sem-

TxvevaSi kalapoti eSveba daxurul matricaze, awveba fexsacmlis kvals da axdens 

kalapotis kvalis gaswvriv RabaSis deformacias. monoliTuri rezinis Ziris dasam-

zadebel wnex-formebSi wnex-formis moculobisa da rezinis narevs Soris sxvaoba 

gamoixateba gamonawnexebis raodenobiT, xolo forovani rezinis Ziris dasam-

zadebel wnex-formebSi – Ziris forovnobis xarisxiT. matricis mimarT kalapotis 

ganlagebis gansazRvra xdeba zomebiT (a da b), romlebic damokidebulia fexsacmlis 

zedapiris elementebis sisqesa da kalapotis gverdiTi zedapiris Wrilis mrudze. 

zogierT nawilSi, magaliTad, kamaris Siga mxares, b sidide SeiZleba iyos uaryof-

iTi, rac imas niSnavs, rom kalapotis kvali ganieria matricis formulaze. a zomis 
sidide ki damokidebulia RabaSis kideebis sisqesa da b zomis mniSvnelobaze. 
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nax. 4. wnex-formis Wrili ZiriTadi nawilebis sxvadasxva meTodiT SeTavsebisas:  

1 _ kalapoti; 2 _ matrica; 3 _ puansoni; 4 _ amortizatori; 5 _ garsakri 

 

oTaxis fexsacmelebisaTvis gamoiyeneba me-4 b nax-ze warmodgenili kalapotisa 

da matricis SeTavseba. kalapoti daxurul matricaze daSvebisas fexsacmlis zeda-

pirs Semoakravs kalapotis kvals. am SemTxvevaSi a sidide damokidebulia zedapiris 

detalebis sisqeze. kalapotis aseTi SeTavseba saSualebas iZleva lanCa ganTavsdes 

ufro sqeli kidis da ufro Txeli kvalis gaswvriv.  

qsovilis CasakerebelRabaSiani fexsacmlisaTvis gamoiyeneba kalapotsa da mat-

ricasTan SeTavsebis saxeoba (nax. 4 g). SeTavsebis aseTi saxeobis dros irCeven 

gverdiTi SemoWimvis meTods. am SemTxvevaSi jer eSveba kalapoti, xolo Semdeg 

kalapotze moWimul fexsacmels gverdebze SemoeWireba matrica. wnex-formis dax-

urvis hermetulobis misaRwevad kalapots mTel gverdiT zedapirze aqvs rezinis 

ftoroplastis an sxva masalisagan dazadebuli amortizatorebi. amortizatori 

awonasworebs fexsacmelsa da matricas Soris RreCos, romelic Cndeba zedapiris 

detalebis sisqis cvalebadobis Sedegad. rodesac zemoT aRweril SemTxvevebSi am 

sxvaobis aRmofxvra xdeba kalapotis sxvadasxva sididiT svlis dros, saWiroa amor-

tizatorebis xSiri Secvla, raTa rezini ar gadaiqces ebonitad. rezinis cvlilebebi 

mimdinareobs swrafad da auaresebs amortizaciis unars, rac iwvevs fexsacmlis 

SemoWeris xarisxis gauaresebasac. 

gverdiTi SemoWimva amortizatorebis gareSe warmatebiT mimdinareobs im Sem-

TxvevaSi, rodesac fexsacmlis sazedapire masalad gamoyenebulia qeCa an misi msgav-

si masalebi, romlebic ar saWiroebs zedapiris gaxexas.  

rantuli da dopeluri meTodiT fexsacmelebis Seqmnisas umjobesia kalapotisa 

da naxevarmatricebis SeTavsebis sistemis gamoyeneba (nax. 4 d). am SemTxvevaSi kala-

potisa da matricis SeTavseba SesaZlebelia damatebiTi rgoliT, anu garsakriT, 

romelsac eyrdnoba ranti. es garsakri SeiZleba iyos mosaxsneli (romelic Camoec-

meba TiToeul fexsacmels), kalapotze dasamagrebeli (romelsac eqneba gawevis una-

ri fexsacmlis Camocmis dros) an kidev iseTi, romlis damagrebac SesaZlebeli 

iqneba matricaze. garsakri warmoadgens matricis tuCs.  
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cxeli vulkanizaciiT damzadebuli rantiani fexsacmeli, romelsac aqvs de-

koratiuli gviristi, garegnobiT ar gansxvavdeba Cveulebrivi rantiani fexsacm-

lisagan, magram bevrad ufro ekonomiuri da elastikuria, Tanac misi rezinis Ziri 

saimedod aris mimagrebuli zedapirTan.  

monoliTurZiriani fexsacmlisaTvis matricisa da puansonis SeTavsebis sau-

keTeso varianti mocemulia me-4 e nax-ze. matricasa da puansons Soris mTlian 

perimetrze aris Tavisufali sivrce wnex-formidan rezinis zedmetobis gamosaw-

nexad. lanCis qveda kidis gaswvriv matricaze aris gamonaSveri, sanamdec dadis 

puansoni da uzrunvelyofs lanCis kidis mudmiv sisqes. puansonis gare kide dax-

rilia, rac gamonawnexis Wrils aZlevs samkuTxedis formas. gamonawnexebis raode-

noba daaxloebiT 10 %-ia.  

monoliTuri rezinis Ziris gamonawnexis gareSe miReba SesaZlebelia me-4 v nax-

ze gamosaxuli matricisa da puansonis SeTavsebis SemTxvevaSi.  

forovani Ziris misaRebad puansoni unda iyos uZravi an moZravi, romelic unda 

gadaadgildebodes mudmivi sididiT. sxvaoba wnex-formis moculobasa da rezinis 

narevs Soris gamoixateba Ziris forianobis xarisxiT. Camomsxmel agregat `desmaze~ 

gamoiyeneba matricisa da puansonis SeTavsebis varianti (nax. 4 z). 

msubuqi tipis fexsacmelebisaTvis SeiZleba gamoyenebul iqnes wnex-formebi, 

romlebSic matricisa da puansonis SeTavseba moxdeba me-4 z nax-ze mocemuli sqemis 

Sesabamisad.  

arsebobs wnex-formis nawilebis SeTavsebis sxva variantebic. magaliTad, kal-

apoti matricasTan SeiZleba SeTavsebuli iyos ise, rogorc es mocemulia me-4 a nax-

ze, xolo damatebiT cxvirisa da quslis nawilSi ise, rogorc es me-4 g nax-zea 

naCvenebi, rac SesaZlebelia matricaze damagrebuli moZravi nawilis saSualebiT. 

aseTi SeTavsebisas fexsacmlisaTvis miRebuli unda iqnes rezinis iseTi gare 

saquslari da cxvirqveda, romlebic Secvlis Siga xist detalebs. es varianti gam-

oiyeneba specfexsacmelebis warmoebisas.  

wnex-formis kalapotebis konstruqciebi. fexsacmlis warmoebaSi gamoiyeneba 

rogorc wnex-formidan mosaxsneli, ise aramosaxsneli kalapotebi. aramosaxsneli 

kalapotebi SeiZleba iyos mTliani, Sedgenili an specialuri mowyobilobebiT aR-

Wurvili.  

aramosaxsneli mTliani kalapoti wnexze magrdeba WanWikebiT (nax. 1). igi gam-

oiyeneba winaswar mosaWim kalapotze formirebul fexsacmelze rezinis Ziris 

cxeli vulkanizaciis meTodiT damzadebisas. aramosaxsneli mTliani kalapotis 

Taviseburebaa is, rom misi konturi, kvalis profili, gverdiTi zedapiri (kididan 

10 mm simaRleze) keTdeba iseTive, rogoricaa mosaWimi kalapotis zedapiri. zeda 

profili da moculoba ki Semcirebulia fexsacmlis Camocma-moxsnis gamartivebis 

mizniT. wnex-formis kalapotze fexsacmlis sworad dayenebas xels uwyobs masze 

arsebuli macentrebeli wkiri da cxviris nawilis zeda profili, romelsac 30 mm-

mde ubanze aqvs mosaWimi kalapotebis msgavsi forma.  
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wnex-formis kalapotebi mzaddeba foladis, Tujis an siluminisagan. es uka-

naskneli aris masala, romelic gamoiyeneba rezinis narevis araumetes 5_10 n/m²kuTri 

wneviT formirebisaTvis.  

kalapotis muSa zedapirs fexsacmlis advilad Camocmis mizniT utardeba poli-

reba.  

fexsacmlis kalapotze Camocma xdeba jer cxviris nawiliT, xolo Semdeg (spe-

cialuri moxrili samarjvis saSualebiT) quslis nawiliT ise, rom daWimvis gareSe 

damagrdes RabaSis macentrebel cxvirze. fexsacmlis kalapotidan moxsna ki piri-

qiTaa; jer quslis nawili ixsneba da Semdeg _ cxvirisa.  

aramosaxsneli kalapotebis dadebiT Tvisebad iTvleba mowyobilobis simar-

tive, uaryofiTad ki is, rom fexsacmlis Camocma-moxsnis procesSi SeiZleba dazi-

andes zedapiri an gatydes kamaris nawili.  

aramosaxsneli Sedgenili kalapotis sqema warmodgenilia me-5 a nax-ze. am kal-

apotis cxvir-konaTas nawili mbrunavia. kalapoti wnexze magrdeba WanWikebiT. aseTi 

kalapotebi gamoiyeneba Casakerebeli RabaSis mqone moculobiT namzadebze Ziris 

cxeli vulkanizaciis meTodiT mimagrebisas. Sedgenil kalapots aqvs Taviseburi 

muSa zedapiri, romelic formiTa da zomebiT mosaWimi kalapotis identuria, amitom 

wnexis kalapotze SeiZleba zedapiris formirebac. 

 

 
nax. 5. aramosaxsneli Sedgenili kalapotis sqema:  

a – mbrunavi cxvir-konaTas nawili; b – moZravi quslis nawili 

 

kalapoti Sedgeba cxvir-konaTas nawilisagan (1). mas aqvs daboloeba, romelic 

Sedis quslis nawilis (8) RarSi. quslis nawili Sesrulebulia qimTan da wnexze 

dasamagrebel moedanTan erTad. orive nawili saxsruladaa SeerTebuli RerZze (5) 

milisiT (6). qimze damagrebul RerZze (4) kalapotis muSa mdgomareoba fiqsirdeba 

specialuri sasxletiT (2), romelic eWireba zambariT (3) da zevidan magrdeba 
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xraxnebiT. zambaris moqmedebiT sasxleti Tavisi kbilebiT afiqsirebs kalapotis 

muSa mdgomareobas. gaxsnil mdgomareobaSi kalapotis cxvir-konaTas nawilis bolo 

Tavisi zedapiriT eyrdnoba kbils da afiqsirebs kalapotis sawyis mdgomareobas. 

kalapotis muSa mdgomareobaSi gadasayvanad sakmarisia kalapotis cxviris nawilze 

TiTis daWera. cxvir-konaTas nawilis kidura mdebareobaSi SemzRudvelia misi bo-

los kideebi (9 da 10), romlebic erTmaneTis mimarT ganlagebulia 163 0-iT. 

gverdiTi SemoWeris fexsacmlisaTvis wnex-formas gverdiT zedapirze kvalTan 

axlos aqvs mrgvali Rari, romelic amovsebulia CaliCiT (7). igi fexsacmelze ma-

tricis tuCebiT SemoWdobisas amortizatoris rols asrulebs.  

kalapotis qimis erTi mxare zeddebuli firfitis saxisaa, romelic magrdeba 

xraxnebiT. kalapotis orive nawili mzaddeba foladisagan, xolo cxvir-konaTas 

nawilisaTvis SeiZleba Tujis gamoyenebac. fexsacmlis kalapotze Camocma xdeba 

maSin, rodesac cxvir-konaTas nawili daSvebulia (es naCvenebia me-5 a nax-ze wyve-

tili xaziT). am mdgomareobaSi fexsacmels mTlianad Camoacmeven, xolo Semdeg 

cxviris nawilze TiTis daWeriT kalapoti gadadis muSa mdgomareobaSi da fiqsi-

rdeba saketiT. kalapotis daxurvis momentSi fexsacmlis zedapiri iWimeba da for-

mirdeba. kalapotidan fexsacmlis mosaxsnelad saWiroa saketis gaTavisufleba. am 

dros cxviri daeSveba da fexsacmeli martivad moixsneba. kalapotebis aseTi kon-

struqcia gamoiyeneba maRalyeliani CeqmebisTvisac. am SemTxvevaSi saketi (2) da-

kavSirebulia lartyasTan, romelsac zeviT da qveviT aqvs kbilebi da am kbilebiT 

exeba kbilana seqtors. aseTi kalapotebis masobrivi warmoebisas gamovlenil iqna 

maTi konstruqciis uaryofiTi mxareebi:  

 cxvir-konaTas nawils saketi arasaimedod iWers muSa mdgomareobaSi;  

 fexsacmlis cxvir-konaTas nawilze puansonis dawolis Sedegad rCeba miWeris 

kvali, rac auaresebs fexsacmlis ier-saxes; 

 saketis kbili swrafad cvdeba, rac aisaxeba fexsacmlis garegnobaze;  

 cxvir-konaTas nawilis bolo kide (10) Zneli dasamuSavebelia, amitom igi cxvi-

risa da quslis nawilSi mTliani sibrtyiT unda mieyrdnos quslis nawilis 

Raris sibrtyes kalapotis kvalis saWiro simaRlis SesanarCuneblad;  

 aseTi kalapotis damzadeba sakmaod rTulia.  

moZravi quslis nawilis mqone aramosaxsneli kalapotis sqema mocemulia me-5 

b nax-ze. aseTi kalapoti SeiZleba gamoyenebul iqnes rogorc winaswar formirebul, 

aseve moculobiTi formis namzadze rezinis Ziris cxeli vulkanizaciis meTodiT 

misamagreblad. kalapotis muSa zedapirs aqvs iseTive forma da zomebi, rogoric 

mosaWim kalapots.  

kalapoti Sedgeba cxvir-konaTas nawilisagan, romelic Sesrulebulia qimTan 

da moedanTan (12) erTad, da quslis nawilisagan (20). cxvir-konaTas nawilis RarSi 

moqlonebiT (11) damagrebulia quslis nawilSi Semavali lartya (19). lartyas aqvs 

kalapotis wina da ukana nawilebis SeTavsebis xazis Sesabamisi figuruli Rari, 

romelSic Sedis quslis nawilSi damagrebuli TiTi (18). cxvir-konaTas nawilis 

budeSi zevidan moTavsebulia zambara (13) TiTiT (14), romlis moZraoba izRudeba 

sarWiT (15). quslis nawilis boloSi aris damWeri TiTi (16) RilakiT (17).  
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kalapotis gasaxsnelad saWiroa Rilakze TiTis daWera da imavdroulad 

quslis nawilis qveviT gadaadgileba (quslis nawilis aseTi mdgomareoba naCvenebia 

me-5 b nax-ze wyvetiliT). kalapotze fexsacmlis Camocmis Semdeg quslis nawilis 

kvalze dawoliT kalapoti iketeba da igi muSa mdgomareobaSi fiqsirdeba TiTiT 

(14). kalapotis kvalze vertikaluri nawili (6_8 mm) cxvir-konaTas da quslis nawi-

lis SeerTebis xazze ganapirobebs quslis nawilis fiqsacias muSa mdgomareobaSi 

windisebri namzadis gamoyenebisas (mxolod am SemTxvevaSi SeiZleba ar gakeTdes 

TiTiT fiqsacia). kalapotis orive nawilis damzadeba SesaZlebelia foladis an 

Tujisagan.  

kalapotis es konstruqcia gamoiyeneba windisebr (moculobiT) namzadze rezi-

nis Ziris cxeli vulkanizaciisas. sawarmoo gamocdilebam aCvena, rom aseTi kala-

potebis gamoyeneba tyaviszedapiriani fexsacmlisaTvis mizanSeuwonelia, radgan 

misi Camocma kalapotze rTulia da mosalodnelia namzadis dazianeba. 

analogiuri konstruqciis kalapotebia gamoyenebuli `desmas~ firmis agre-

gatebze. gansxvaveba isaa, rom moZravi quslis nawili wevas saSualebiT dakavSirebu-

lia saxelurTan, romliTac iketeba kalapoti.  

aRniSnuli konstruqciis dadebiTi mxarea mowyobilobis simartive, xolo uar-

yofiTi is, rom kalapotis dasaxuravad saWiroa didi fizikuri Zala.  

sazafxulo Ria tipis fexsacmelebisaTvis (saquslarisa da cxviris gareSe) 

aramosaxsneli kalapotis sqema mocemulia me-6 nax-ze. Ria tipis fexsacmelebis dam-

zadebisaTvis wnexis Cveulebrivi kalapotebis gamoyeneba miuRebelia,  

 
nax. 6. sazafxulo Ria tipis fexsacmlis  

dasamzadebeli aramosaxsneli kalapotis sqema 

 

vinaidan dawnexisas lanCa deformirdeba. Ria tipis fexsacmlisaTvis gankuTv-

nili kalapoti aRWurvilia ori dazambarebuli sayrdeniT, romlebic RabaSs akavebs 

swor mdebareobaSi. 

kalapotis (12) quslis nawilSi gverdiT zedapirze aris amozneqili adgili, 

romelzec sogmanebze Camocmulia quslis nawilis nalisebri damWeri (7). sogmanebi 

iZleva sayrdenis mxolod vertikaluri mimarTulebiT gadaadgilebis saSualebas. 

sayrdenis qveda mdebareoba SezRudulia kalapotSi Caxraxnili xraxnis (8) cilin-

druli TaviT. sayrdenis zeda nawilze orive mxridan eyrdnoba Cangali (6), romelic 



85 
 

qanaobs sakisurSi (4) arsebul RerZze (5). sakisuri xraxnebiT (3) damagrebulia kal-

apotis qimze. Canglis meore bolo moTavsebulia kalapotis qimis sarkmelSi da 

iweva zambaris (11) saSualebiT. quslis sayrden-damWeri zevidan gadaWrilia quslis 

Tasmis gansaTavseblad, xolo mis qveda nawils (kvalis irgvliv) aqvs nazoli 

gacxelebul matricasTan sayrdenis Sexebis farTobis Sesamcireblad.  

kalapotis cxviris nawilSi aris 5 mm siganis Rari, romelSic imyofeba saxel-

uri (14). igi qanaobs RerZze (13). RerZi Cawnexilia kalapotSi. saxeluris erT bo-

loze SeduRebulia cxviris sayrden-damWeri (15), romelic moxrilia RabaSis cxvi-

ris nawilis konturis mixedviT, xolo saxeluris meore mxare, romelsac aqvs tari 

(2), eyrdnoba zambaras (1). Mme-6 nax-ze cxviris nawilis konturi naCvenebia wyvetili 

xaziT zeda mdebareobaSi. 

kalapotze fexsacmlis Camocmisas cxviris nawilis sayrdeni RabaSTan erTad 

gadaadgildeba zeviT da eSveba qveda mdebareobaSi RabaSis konturis kalapotTan 

SeTavsebis Semdeg. 

kalapotis kvalis qveS sayrdenis gamoSverili nawili sisqiT metia RabaSze, 

rac gamoricxavs kalapotis daSvebis momentSi sayrden-damWeridan RabaSis gamo-

curebas. kalapotis daSvebisas matricas jer exeba sayrden-damWeri, xolo kala-

potis Semdgomi qveviT moZraobiT sayrdeni aiweva da awveba zambaras manam, sanam 

RabaSi ar miekvreba matricas. sayrdenebis matricasTan kontaqti grZeldeba vulkan-

izaciis bolomde. ase rom, RabaSi vulkanizaciis mTeli drois ganmavlobaSi daW-

erilia sayrdenebiT da ar Seereva Ziris masalas. kalapotidan fexsacmlis mox-

snisas cxviris sayrdeni, romelic aiweva saxeluriT (2), aTavisuflebs RabaSs.  

rantiani fexsacmlisaTvis gankuTvnili aramosaxsneli kalapotis sqema moce-

mulia me-7 nax-ze. igi aRWurvilia rantis damWeri mowyobilobiT. qimi (4) dakav-

Sirebulia kalapotTan (13) xraxnebiT (5), romlebsac aqvs marcxena da marjvena 

kuTxvilebi. kalapotze Camocmulia fexsacmeli (14) rantiT (12). qimze da moedanze 

mimagrebulia kronSteini (3) ori SveriliT, romlebic bolovdeba TiTebiT (2), anu 

brunvis RerZebiT. TiTebze dasmulia ori sveti (1). quslis nawilisaken qimSi 

moqlonebiT (6) Camagrebulia ori sayrdeni (7). sayrdenis boloebze dayenebulia 

iseTive TiTi (2), rogoric cxviris nawilSia. TiTebze aqac dasmulia ori sveti (8). 

svetis TiToeuli wyvili (1 da 8) xistadaa mimagrebuli gasaxsneli garsakris (11) 

TiToeuli naxevris boloze. garsakrze quslis nawilSi, marjvena svetis RerZze 

Camagrebulia saxeluriani (10) saketi (9), romelic eyrdnoba garsakris marjvena 

nawils. marcxena nawilze arsebuli kbili avtomaturad ketavs garsakrs misi orive 

nawilis SeerTebisas.  

Tavisufal mdebareobaSi garsakri gaxsnilia da svetebi (1 da 8) Semobrunebu-

lia TiTebze (2) horizontalur mdebareobaSi. kalapotze Camoecmeba fexsacmeli, 

garsakri daeSveba da daaWers rants. mza fexsacmlis kalapotidan mosaxsnelad 

saWiroa saxeluriT saketis aweva da garsakri gaixsneba. 
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nax. 7. rantiani fexsacmlisaTvis gankuTvnili aramosaxsneli kalapotis sqema 

 

garsakrze dayrdnobili fexsacmliani kalapoti miawveba matricas. am dros 

rantis kideebi mTel perimetrze CaiWedeba garsakrsa da matricas Soris da wnex-

forma mWidrod Caiketeba. rezinis Ziri vulkanizdeba rantTan; fexsacmlis kvalis 

uTanabroba Seivseba reziniT. vulkanizaciis Semdeg rantis nawili, romelic gadac-

ilebulia lanCas, SemoiWreba freziT. mza fexsacmeli Cveulebrivi rantiani fex-

sacmlisagan gansxvavdeba imiT, rom lanCa rantTan vulkanizebulia da ar aris 

mikerebuli ZafiT.  

qsoviliszedapiriani oTaxis fexsacmlisaTvis kalapotis sqema mocemulia me-8 

a nax-ze. am kalapotis zomebi zust SesabamisobaSia mosaWimi kalapotis zomebTan.  

kalapotis sxeulSi aris 30 mm siRrmisa da 26 mm siganis bude, romlis sa-

fuZvelzec moxda misi masis Semcireba da gamoTavisuflebul adgilas wnexze da-

samagrebeli qimis moTavseba. budeSi moqlonebiT (13) damagrebulia foladis cxviris 

mimmarTveli (1), xolo moqlonebiT (11) _ aseve foladisagan damzadebuli quslis 

mimmarTveli. kalapotis sxeulSi Camoqlonebulia foladis sacobi (12), romelsac 

aqvs naxvreti StucerisaTvis. siluminis qimze (3) damagrebulia cxvirisa (2) da 

quslis (7) sayrdenebi. cxvirisa da quslis mimmarTvelebSi aris daxrili sibrtye, 

romelic Sesabamisi daxrili sibrtyeebiT SeTavsebulia am or (2 da 7) sayrdenTan. 

qimSi Cawnexilia foladis milisa (8), romelSic gadis saketis (5) bolo. saketi 

Sedgeba diskosagan, romelsac moWrili aqvs segmentebi, da daxrili sibrtyisagan. 

isini saketis 90 0-iT mobrunebisas Sedian quslis mimmarTvelis (9) gverdiTi kedle-

bis RarSi. saxeluri (6) sarWiT damagrebulia saketis boloze.  

 
nax. 8. gasaxsneli kalapotebis sqema: a – oTaxis qsoviliszedapiriani fexsacmlisaTvis;  

b – fexsacmlis zedapiris formirebisa da Ziris vulkanizaciisaTvis 
 

kalapots ayeneben mimmarTvelebSi da Caketaven saketiT. kalapotze fexsacmlis 

Camocma da moxsna xdeba wnexis gareT. 
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aseTi kalapotebis upiratesobaaAmaTi mcire masa da naklebi simaRle, xolo 

uaryofiTia misi daxril sibrtyesTan SeTavsebis sirTule.  

Ria quslis nawiliTa da Casakerebeli RabaSiT oTaxis fexsacmlisaTvis gam-

oyenebuli kalapotis konstruqcia mocemulia me-8 b nax-ze. fexsacmeli jer for-

mirdeba mosaWim kalapotze, Semdeg ki gadaaqvT wnexis kalapotze Ziris cxeli vul-

kanizaciisaTvis.  

fexsacmlis zedapiris formirebisaTvis siluminis kalapotze (14) damagrebu-

lia soli, romelic naxazze ar Cans. igi cxviris nawilSi dafiqsirebulia cxviris 

sayrdenSi (15). kalapots kvalze aqvs foladis firfita (23). aseTi saxis kalapoti 

zomebiTa da konfiguraciiT savsebiT Seesabameba mosaWim kalapots.  

fexsacmliani kalapotis dasamagreblad jer aZroben sols da kalapots Ca-

moacmeven qimze (16). Txemis damrec nawilze mosaWimi kalapotis solis nacvlad 

ayeneben cxviris sayrdens (15). qimis gamonaSveri Sedis kalapotis RarSi, xolo 

kalapotis quslis nawilis moedani eyrdnoba qimis sibrtyes. kalapotis moedanze 

xraxnebiT damagrebulia foladis lartya (22), romelsac aqvs gamWoli sarkmeli. 

misi erTi kide quslis mxares CaWrilia kuTxiT. lartyas (22) uerTdeba meore 

lartya (17), romelic xraxnebiT damagrebulia kalapotis qimze da aqvs sarkmeli. 

es sarkmeli emTxveva lartyis (22) sarkmels. lartya (17) xuravs Rars qimSi, ro-

melSic ganTavsebulia cocia (20). am ukanasknelis bolo uerTdeba lartyis (22) 

sarkmelSi CaWril kides. cocias zevidan aqvs bude, romelSic imyofeba eqscentriki 

(19). eqscentrikis bolo Sedis qimSi. 

eqscentrikis boloze zevidan sarWiT damagrebulia saxeluri (18). eqscentrikis 

900-mde kuTxiT mobrunebisas cocia gadaadgildeba da amagrebs kalapots qimis dax-

ril zedapirze. 

fexsacmlis zedapiris formirebis procesis Sesasruleblad kalapoti aRWur-

vilia milisiT (21).  

mbrunavi quslis nawilis mqone aramosaxsneli kalapotis sqema mocemulia me-9 

nax-ze. es kalapoti gamoiyeneba fexsacmelze Ziris vulkanizaciisaTvis rogorc wi-

naswar formirebuli namzadebisaTvis, agreTve iseTi namzadebisaTvis, romelTa 

formireba xdeba vulkanizaciis procesTan erTad. amis gamo kalapotis muSa zeda-

pirs aqvs iseTive forma da zomebi, rogorc mosaWim kalapots.  

kalapoti Sedgeba cxvir-konaTa-kamaris nawilisagan (1), romelic Sesrulebu-

lia qimTan da wnexze dasamagrebel moedanTan erTad, da quslis nawilisagan (2). 

quslis nawilis RarSi moqlonebiT (3) Camagrebulia Cangali (5), romelic RerZiT 

(4) dakavSirebulia kalapotis orive nawilTan. 

 
nax. 9. mbrunavi quslis nawilis mqone aramosaxsneli kalapotis sqema 
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qimis qveda nawilSi xraxnebiT (10) damagrebulia eqscentrulad ganlagebuli 

naxvretebis mqone ori milisa (9), romlebSic moTavsebulia lilvi (8). lilvi aR-

Wurvilia eqscentrikiT (7) da TiTiT (11), xolo lilvis boloze StiftiT (12) mima-

grebulia burTuliani (13) saxeluri (14).  

milisebi (9) gankuTvnilia kalapotis kvalis swori sigrZis muSa mdebareobaSi 

dasayeneblad. milisis brunviT icvleba lilvisa (8) da quslis nawilis (2) mdebare-

oba cxvir-konaTa-kamaris nawilis mimarT. Cangali (5) warmodgenilia saxeluris 

saxiT, romelic uerTdeba eqscentriks muSa mdgomareobaSi quslis nawilSi, xolo 

quslis nawilis mobruneba sawyis mdgomareobaSi xorcieldeba zambariT. 

fexsacmlis Camocma kalapotze xdeba quslis nawilis (2) sawyis mdebareobaSi 

(Semcirebuli kvalis sigrZiT). Semdeg saxeluriT (14) quslis nawils Semoabruneben 

muSa mdgomareobaSi da amagreben eqcentrikiT (7). aseTi saxis kalapotis gamoyenebiT 

gamoricxulia fexsacmlis kamaris nawilis dazianeba (gatexa).  

garda zemoT aRwerili kalapotis konstruqciebisa, maRalyeliani Ceqmebis da-

samzadeblad gamoiyeneba orsaxsriani kalapotebic, magram maT raime upiratesoba 

erTsaxsrian kalapotebTan SedarebiT ar gaaCniaT. 

matricis konstruqciebi. fexsacmlis warmoebaSi gamoiyeneba gasaxsneli matri-

cebi, romlebic Sedgeba ori an oTxi nawilisagan. TiToeuli nawili SeiZleba iyos 

erTiani an Sedgenili, eleqtrosaxurebliani an mis gareSe.  

arsebiTi mniSvneloba aqvs matricebis gaxsnis adgils, radgan misi kvali rCeba 

mza produqciaze. Tu matricis gaxsnis xazi kalapotis RerZis gaswvrivaa, maSin misi 

kvali warmoadgens orientirs, romlis mixedviTac ganisazRvreba zedapiris ZirTan 

SeerTeba. am xazis ukana gare Tasmis Sua xazTan daumTxvevloba iTvleba fexsacmlis 

xarisxis Semcirebis mizezad. matricebis kvalis xazs uwodeben dezs. dezis nakerTan 

daumTxvevloba mkveTrad auaresebs mza fexsacmlis ier-saxes. kvalis xazis SeniRbva 

ar xerxdeba.  

gafarToebuli ukana gare Tasmis SemTxvevaSi dezis mniSvneloba mkveTrad mci-

rdeba.  

dezis sisqis mixedviT gansazRvraven wnex-formis akrebis siswores da matricis 

daxurvis meqanizmis gamarTvis xarisxs. sqeli dezi ara marto auaresebs fexsacmlis 

garegnobas, aramed miuTiTebs imaze, rom matrica mWidrod ar aris daxuruli. ar-

amWidrod daxuruli matricidan ki Jonavs rezinis narevi. gamonawnexebis mocilebis 

Semdeg lanCis kvali rCeba uTanabro da fexsacmlis Sesaxedaoba uaresdeba.  

matricis ganivi Wrili (iseve, rogorc gaxsnis xazi) axasiaTebs matricis kon-

struqcias. Mme-10 nax-ze naCvenebia matricebis ramdenime Wrili konaTas nawilSi. 

matricis Wrilis SerCevisas gadamwyveti mniSvneloba aqvs kidis profils.  

me-10 a nax-ze mocemulia mTliani matricis an firfitiani matricis Wrili. 

aseTi Wrilebi gamoiyeneba Ria tipis wnex-formebSi, romlebSic puansoni dadis safe-

xuramde an, romelTa svla puansonian wnex-formebSi SezRudulia wnexiT. matricis 

es Wrili ganapirobebs kidis mudmiv sisqes. kidis profili SeiZleba iyos swori, 

figuruli da daxrili.  
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me-10 b nax-ze warmodgenilia mTliani matricis an firfitiani matricis Wrili, 

romelic gamoiyeneba yvinTiani moqmedebis wnex-formebSi. es Wrili iZleva gamona-

wnexebis gamoricxvis saSualebas, magram ar uzrunvelyofs kidis erTnair sisqes. 

kidis profili SeiZleba iyos swori an daxrili. 

 
 

nax. 10. matricebis ganivi Wrilebi 

 

me-10 g nax-ze mocemulia mTliani matricis Wrili naxevarwris an profilire-

buli kidis misaRebad. aseTi konstruqcia gamoiyeneba yvinTiani moqmedebis wnex-

formebSi an iseT wnex-formebSi romlebic zeddebuli firfitis gareSea. profili 

SeiZleba iyos ovaluri erTi wiboTi.  

me-10 d nax-ze mocemulia sami nawilisagan Sedgenili matricis sqema. aseTi 

matricebi gankuTvnilia iseTi fexsacmlis dasamzadeblad, romlis lanCis kidec 

vertikaluradaa daRaruli. Sedgenil matricaSi qveda nawili (1), anu Ziri, qvevidan 

brtyelia, xolo zevidan aqvs lanCis qveda wibos profilis mixedviT damuSavebuli 

zedapiri. am zedapirs uerTdeba qveda nawili (2), romlis zedapiric damuSavebulia 

lanCis zeda wibos profilis mixedviT. matricis Sua nawili zeviT aikeceba lar-

tyiT (3) da qmnis matricis tuCs. lanCis kidec vertikaluradaa daRaruli. mTlian 

matricaSi aseTi kidis miReba SeuZlebelia, radganac miuRwevelia Rarebis damu-

Saveba. matricis Sua nawili zeviT aikeceba lartyiT (3) da qmnis matricis tuCs. 

matricis yvela nawilis akreba xdeba wkirebiT da magrdeba xraxnebiT. vertikaluri 

Rarebis damuSaveba Sua nawilSi rTuli ar aris.  

me-10 e nax-ze warmodgenilia Sedgenili matricis Wrili. aseTi Wrili gamoi-

yeneba wnex-formebSi fexsacmlisaTvis lanCis kvalze 16 _ 18 mm siganis suraTis 

dasatanad.  

me-10 v nax-ze naCvenebia Sedgenili matricis Wrili. igi gankuTvnilia gluvkid-

iani lanCis misaRebad. 
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me-10 z nax-ze mocemuli Wrilis Sesabamisi matricebi gamoiyeneba iseTi lanCe-

bis misaRebad, romlebsac kideze aqvs lanCis wibos paraleluri xazebi. matricis 

(1) fuZe qveviT brtyelia, xolo zeviT aqvs lanCis wibos paraleluri profili. am 

zedapirze edeba firfita (2), romlis sisqe xazis sisqis tolia da zevidan 

gadaiRuneba lartyiT (3) ise, rom qmnis matricis tuCs.  

me-10 T nax-ze mocemulia ori nawilisagan Sedgenili matricis Wrili. qveda 

nawils zeda profilirebul zedapirze aqvs bude, romelic ixureba lartyiT (3). es 

bude emsaxureba matricis tuCze temperaturis Semcirebas. budeSi haeris cir-

kulaciisaTvis fuZis gare mxridan gakeTebulia naxvreti.  

im SemTxvevaSi, rodesac puansonsa da matricas aqvs saerTo saxurebeli, msgavsi 

bude keTdeba matricis qveda sibrtyeSi matricis daaxloebiT 150 0C da puansonis 
daaxloebiT 2000 C temperaturis misaRebad.  

me-10 i nax-ze naCvenebia mTliani matricis Wrili, romelsac aqvs prizmis forma. 

misi profili damuSavebulia mxolod mcire ubanze Rrmulis irgvliv. aseTi Wrili 

gamoiyeneba dabali matricebisaTvis maTi simtkicis gazrdis mizniT. 

Sedgenili matricebis eqspluataciisas aris SemTxvvebi nawilebis SeerTebis 

adgilebidan rezinis gaJonvisa, romelic lanCis kideze warmoqmnis gamonawnexebs 

da auaresebs fexsacmlis Sesaxedaobas. amitom hermetulobisaTvis SeerTebis adgi-

las mTel perimetrs amuSaveben epoqsidis weboTi. 

arsebobs agreTve matricis iseTi konstruqciebi, romlebsac aqvs mosaxsneli 

detalebi. es detalebi cxvir-konaTas nawilSi damagrebulia xraxnebiT, rac arTu-

lebs wnex-formis damzadebis process da zrdis mis Rirebulebas.  

puansonis konstruqcia mTlianad damokidebulia matricis konstruqciaze. pu-

ansonis muSa mrudebi, konturi da profili mzaddeba matricis mixedviT. 

 

 

daskvna 

amrigad, cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis damzadebisa-
Tvis saWiroa saTanado wnex-formebis konstruqciebi, am konstruqciebis ZiriTadi 

nawilebiT uzrunvelyofa da maTi SeTavsebis Taviseburebebis codna; garda amisa, 

wnex-formaSi did rols asrulebs matricisa da puansonis proeqciebi, kalapotebi 

da sxv. 

mniSvnelovania wnex-formis ZiriTadi nawilebis ganTavseba da fexsacmlis 

swor mdgomareobaSi dayeneba namzadze Ziris vulkanizaciis maRalxarisxovnad war-
marTvisaTvis. 

Seswavlilia maxasiaTeblebSi Setanili cvlilebebiT gamowveuli eqsperi-
mentis Sedegebi, rac qmnis tradiciuli teqnologiebis Secvlisa da axali teq-
nologiebis damkvidrebis SesaZleblobebs. 
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LIGHT INDUSTRY 
 
 

TECHNOLOGICAL FEATURES OF SHOE MAKING BY HOT VULKANIZATION 
CASTING METHOD 
T. Maghlakelidze, P. Schmidt, S. Rotelli  
(A. Tsereteli State University, International Association “ST-GEORGITALI”) 

 
Resume. The constructions of the shoe mold for the shoe production by the hot vulcanization method 

is required. The peculiarities of the pressure forms’ main parts and their function is discussed as well as the 
construction of matrix and the poinson, the shoe production and shoe last varieties. 

The correct placement of the main parts and shoes in the shoe mold, and high-quality vulcanization of 
the product base is described. 

There are also presented the results of the experiment caused by the change in characteristics, according 
to which it is possible to change traditional technologies and introduce new ones.  

 
Key words: matrix; mold; poinson; shoe last.  

 
 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

КОНСТРУКЦИИ ПРЕС-ФОРМ ДЛЯ ПРОИЗВОДСТВА ОБУВИ МЕТОДОМ  
ГОРЯЧЕЙ ВУЛКАНИЗАЦИИ И ЛИТЬЯ 

Маглакелидзе Т. А ., Шмидт П. П., Ротель С. Д. 
(Государственный университет им. А. Церетели, Международная ассоциация “ST- GEORGITALI”) 

 
Резюме. Для производства обуви методом горячей вулканизации и литья рассмотрены характери-

стики основных частей и назначение пресс-форм, конструкция матрицы и пуансона, а также производ-
ство колодок обуви и их разновидности. 

Описывается правильное размещение основных деталей и обуви в пресс-форме и качественное 
проведение вулканизации низа обуви.Также приведены результаты, вызванные изменением эксперимен-
тальных характеристик, согласно которым возможны обнавления традиционных технологий и внедрения 
новых. 

 
Ключевые слова: колодка обуви; матрица; пуансон; пресс-форма. 
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soflis meurneoba 

 

 

topinmzesumzira, rogorc sakvebi bazis ganmtkicebis wyaro 

nino WankvetaZe 

(saqarTvelos mecnierebaTa erovnuli akademia) 
 

 

reziume: topinmzesumzira (Asteraceae) Seqmnilia XX saukunis 40-ian wlebSi se-

leqcionerebis mier topinamburisa (miwavaSla) da mzesumziras saxeobaTSorisi hib-

ridizaciiT. 

topinmzesumzira 240 sm-mde simaRlis, msxvilbalaxovani, polikarpuli mcena-

rea. aqvs gverdiTi datotvebi da xSiri SefoTvla mTeli vegetaciis procesSi da 

mZlavri fesvTa sistema. mcenare vegetacias amTavrebs butonizacia-yvavilobis peri-

odSi. Mmwvane masis saSualo mosavlianobaa 54 t/ha, tuberebisa ki _ 35 t/ha-mde. 

SesaZlebelia sezonze misi 2-jer gaTibva.  

topinmzesumziras tuberebi Seicavs 7 %-mde cilebs, mineralur marilebs, xsnad 

polisaqarids (18_20 %-mde inulins), fruqtozas, mikroelementebs, 4 % azotovan 

SenaerTebs, uazoto eqstraqtul nivTierebebs (uen), C vitamins, karotins. mdidaria 
BB1 vitaminebiT. Saqris Semcveloba tuberebSi izrdeba mwvane masis mosavlis aRebis 

vadebis gaxangrZlivebisas.  

topinmzesumziras tuberebisagan amzadeben celulozisa da inulinis Semcvel 

fqvils, romelic gamoiyeneba dieturi produqciis sawarmoeblad.  

topinmzesumziras 1 ha-ze 2-jer naTibi 60 t-mde sasilose mwvane masas iZleva. 
 

sakvanZo sityvebi: diqtroza; eqstraqti; inulini; tuberebi; fruqtoza. 
 

 

Sesavali  

sasoflo-sameurneo warmoebis umTavresi amocanaa kacobriobis sakvebiT (orga-
nuli nivTierebebiT) momarageba. 

adamianis sameurneo saqmianoba uxsovari droidan ukavSirdeba mcenaresa da 

cxovels, memcenareobasa da mecxoveleobas, rogorc sakvebwarmoebis umTavres dar-
gebs. Mmecxoveleoba, iseve rogorc memcenareoba, mzis energiis organul nivTierebe-
bad gardaqmnasa da konservacias emsaxureba. sakvebwarmoebis resursebis gazrdasTan 

erTad topinmzesumziras TeslbrunvaSi CarTva faqtobrivad agrZelebs memcena-
reobis specialistebis mier dawyebul saqmes da ufro racionalur saxes aZlevs 

mTel warmoebas.  

sakvebwarmoeba mecxoveleobis ganviTarebisaTvis erT-erTi ZiriTadi dargia. 

saqarTveloSi sakvebwarmoebis efeqtianobis problemis gadawyveta SesaZlebelia 

sakveb TeslbrunvaSi iseTi klasikuri sqemis gamoyenebiT, romelSic mocemulia:  

 safuraJe marcvleuli kulturebi;  
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 sasilose kulturebi;  

 sakvebi Zirxvenebi da baRCeuli kulturebis narCenebi;  

 sakvebi balaxebi;  

 mwvane sakvebis konveieruli warmoeba. 

erTwlovani sakvebi kulturebis meTesleobis Taviseburebebis gaTvaliswinebiT 

aucilebelia meTesleobis intensifikacia da sakveb TeslbrunvebSi maTi mindvrebis 

raodenobis gazrda (aq moiazreba Cven mier warmodgenili tuberiani kultura – 

topinmzesumzira). 

 

 

ZiriTadi nawili 

,,topinmzesumzira~, rogorc kultura, Seqmnilia sakvebwarmoebisaTvis. misi sa-
xeli botanikosebma aiRes ara veluri floridan, aramed uwodes seleqcionerebis 

mier gamoyvanil mcenares. topinmzesumzira gansxvavdeba Tavisi mSoblebisagan ara 

marto morfologiuri, aramed biologiuri TvisebebiTac. igi miekuTvneba tuberian 

mcenareebs da bevri msgavseba aqvs miwavaSlasTan, YTumca iZleva 3-jer met biolo-
giur masas. 

topinmzesumziras kulturis warmoebisadmi interesi saqarTveloSi dRiTidRe 

izrdeba. fermerTa mxridan gaizarda am kulturis moyvanis agroteqnologiis cod-
nis survilic. winamdebare naSromis umTavresi mizanic swored am gazrdili inte-
resis dakmayofilebis mcdelobaa. 

topinmzesumzira mravalmxrivi gamoyenebiT gamoirCeva da biologiuri maCve-
neblebis mixedviT metad sasargeblo sakvebs warmoadgens (cxrili 1).  

 

cxrili 1 

topinmzesumziras tuberebis bioqimiuri Sedgeniloba  
da energetikuli yuaTianoba (Sedegebi naturalur masaSi) 

 

 
mcena-
re 

 
nedli sakvebi 

nivTierebebi, g/kg 

monelebadoba, 
% 

energiis 
koncentra-
cia, ese mrp 

Sedgeniloba 
ontant 
naturalur 
masaSi 

ni
vT

ie
r
eb

a 

pr
o
t
ei
ni
 

c
x
im
i 

u
j
r
ed

an
a 

u
az

o
t
o
 

eq
s
t
aq
c
iu

l
i 

ni
vT

ie
r
eb

a 
(u
en
) 

na
c
ar

i 

 
 

P 

 
 
Ca 

ne
d
l
i 

pr
o
t
ei
ni
 

ne
d
l
i 

c
x
im
i 

ne
d
l
i 
u
j
r
ed

an
a 

u
en
 

1 
kg

 m
as

aS
i 

mo
ne
l
eb
ad

i 
ne
d
l
i 

pr
o
t
ei
ni

, 
g
/k
g
 

haer- 
mSra-
li 
masa 

267 21 46 621 37 5,3 2,7 86 92 89 96 753 742 362 
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rebi 

62 4 29 868 52 2,3 0,4 47 - - 86 614 182 9 
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 topinmzesumzirasagan amzadeben ramdenime saxis sakvebs. yvavilobis fazaSi 

igi xasiaTdeba SedarebiT maRali yuaTianobiT. yoveli 100 kg mwvane masa Seicavs 

17,7 energetikul sakveb erTeuls (ese), 1,2 kg proteins. gansakuTrebiT Zvirfasia misi 

tuberi, romelSic didi raodenobiTaa Saqrebi, 16_20 % inulini. Yyovel 100 g masaSi 

0,76 mg vitamini C-ea,Bsakmao raodenobiT fosfori (6 %) da rkina (5 %). gansakuT-

rebuli adgili uWiravs mas Rorebis kvebis racionSi, radgan Tavisi qimiuri Sedge-
nilobis wyalobiT sagrZnoblad (20 _ 25 %-iT) amcirebs msxvilfexa rqosani pir-
utyvisTvis (mrp) koncentrirebuli sakvebis xarjvas Zovebis periodSi. mniSvne-
lovania agreTve is faqti, rom misi naTesebi eqvemdebareba adgilze ganaxlebas da 

ara yovelwliur tuberiT gamravleba-dargvas. yovelive es imiT aixsneba, rom Zove-
bis Semdeg niadagSi darCenili tuberis meSveobiT Semdegi wlis gazafxulze aRmo-
cendeba mcenare da nakveTi emsgavseba mTlianad moTesili kulturis naTess. magram 

aqve SevniSnavT, rom ase datovebuli mcenareebi, gacilebiT nakleb mosavals iZleva. 

topinmzesumziras maRali mosavlianobisa da advilad Semgueblobis gamo misi gamo-
yenebis ZiriTadi sfero soflis meurneobis sawarmoebia. 

bolo wlebSi ufro intensiurad mimdinareobs mindvris stacionaruli cdebi. 

paralelurad xdeba misi yuaTianobis Seswavlac.  

Cveni eqsperimenti dakavSirebuli iyo Setanili mineraluri sasuqebis saxeebsa 

da normebis gavlenaze, mcenareTa biologiur (mwvane masa+tuberebi) mosavlianobaze, 

ekosistemis parametrebis zemoqmedebaze, xolo kvebis are am SemTxvevaSi warmodge-

nili iyo 70X45 sm zomis (agroteqnikuri foni).  

Tanmdevi dakvirvebebi tardeboda Semdeg monacemebze: 

1. fenologia;  

2. mosavali 
mwvane masa; 

tuberebi; 

3. qimiuri Sedgeinloba da yuaTianoba;  

4. ekonomikuri efeqtianoba.  

 

mineraluri sasuqebis normebis fonze xdeboda mosavlianobis maRalnayofieri 

diagnostikuri modelis Seswavla ekosistemis parametrebis diferencirebiT da fe-

nofazebis gavleniT morfologiur testebTan. Seswavlis Sedegad gamovlinda 70X70 

sm variantis upiratesoba mosavlianobis raodenobiTa da xarisxobrivi maCve-

neblebis mixedviT (igulisxmeba rogorc mwvane masa, ise tuberebi). unda aRiniSnos, 

rom am variantma gadaaWarba sxva variantebs yvela maCvenebliT, rac ZiriTadad 

gamowveuli iyo mineraluri kvebis parametrebis optimizaciiT. aRniSnul variantSi 

(70X70 sm kvebis are), gamokvebis Sesabamisad, norma iyo, nakeli _ 30 t/ha; azotiani 

sasuqebi _ 180 kg/ha; fosforkaliumiani sasuqebi _ 90_60 kg/ha. 

topinmzesumziras mwvane masis mosavlianobis Sesaxeb monacemebi warmodgeni-

lia me-2 cxrilSi. 
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cxrili 2 

topinmzesumziras mwvane masis saSualo mosavlianoba 

2017_2020 wlebSi (t/ha) 

 

rogorc aRvniSneT, topinmzesumzira mniSvnelovani nedleulia cxovelebis sak-

vebwarmoebisa da sursaTis mrewvelobisaTvis. topinzesumziras nedleulis gada-

muSaveba-gaSroba saSrob aparatebSi SeiZleba mTeli wlis ganmvlobaSi. gamomSrali 

topinmzesumziras gadamuSaveba (dafqva) SesaZlebelia wlis nebismier dros. rac 

Seexeba sirofs, igi mzaddeba axalgamowuruli wvenisagan mosavlis aRebis Semdeg 

2_4 dRis ganmavlobaSi.  

 topinmzesumziras tuberebis gadamuSaveba unda moxdes Semdegi sqemiT: 

1. nedleulis miReba da pirveladi damuSaveba/garecxva/gasufTaveba specialur 

danadgarSi _ narecxi wylis gafiltvra da Semdeg misi gamoyeneba mosarwyavad 

da teqnikuri daniSnulebiT (grovdeba miwisqveSa sacavebSi);  

2. daxarisxeba wvenisaTvis da gasaSrobad gankuTvnil nedleulebad; 

3. topinmzesumziras gasaxmobi nayofis daWra da saSrob karadaSi CatvirTva, xo-

lo narCenebis (wvrili amonaWrebis) cxovelebis sakvebad gamoyeneba. gaSrobis 

Semdeg kvlav daxarisxeba: msxvili naWrebi baRebSive ifuTeba calke da wvrili, 

romlisganac mzaddeba fqvili, calke; 

4. topinmzesumziras sirofis misaRebad saWiroa jer nayofis daCeCqva da wnexiT 

misgan wvenis gamowurva da Semdeg am wvenisagan sirofis damzadeba. 

 

  

varianti 

kvebis are, sm 

weli  

saSualo 

%,sa-

kontro-

losTan 

SedarebiT 

2017 2018 2019 2020 

 1. topinamburi 70X45 (sa-

kontrolo) 

39,8 40,4 38,8 39,1 39,5 100 

 2. topinmzesumzira 

 70X15 

42,9 44,9 42,2 42,1 42,7 108,2 

 3. topinmzesumzira 

70X20 

44,9 46,2 44,0 44,6 44,9 113,6 

 4. topinmzesumzira 

70X30 

46,1 47,4 44,7 45,5 45,9 116,2 

 5. topinmzesumzira 

70X45 

48,1 51,4 45,1 46,3 47,7 120,7 

 6. topinmzesumzira 

70X50 

49,6 52,9 46,5 48,1 49,2 124,6 

 7. topinmzesumzira 

 70X60 

52,6 54,7 50,1 50,9 52,0 131,6 

 8. topinmzesumzira 

70X70 

54,0 56,6 53,2 53,9 54,4 137,6 
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topinmzesumzirasagan damzadebuli sirofi cvlis nebismier Saqris Semcvel 

damatkbobels da bevrad sjobs maT gemuri TvisebebiTac.  

topinmzesumziras sirofis damzadebisas xdeba iseTi nedleulis SerCeva, ro-

melzedac ar iyo gamoyenebuli qimiuri Sewamvlis saSualebebi da zrdis miner-

aluri danamatebi.  

sirofi warmoadgens maRali koncentraciis mqone ekologiurad sufTa mcena-

reul eqstraqts, romelic gajerebulia aranakleb 50 % gamSrali nivTierebebisagan 

miRebuli fiziologiurad aqtiuri komponentebiT. maTi 60 % xasiaTdeba Zalian 

maRali biologiuri aqtiurobiT.  

sirofi Seicavs: 

 naxSirwylebis komponentebis kompleqsis (inulinis) polisaqaridebs (fruqto-

zas, glukozas, diqtrozas); 

 aminmJavebs: maT Soris meTionins, leicins, treonins, lizins da sxv.; 

 makro- da mikroelementebs: rkinas, kaliums, kalciums, TuTias, manganums, 

fosfors da a.S.;  

 В jgufis vitaminebs (В1, В2, В6) da С vitamins;  
 organul mJavebs (vaSlis, limonis, fumaris, qarvis). 

dResdReobiT inovacuri teqnologiebiT mimdinareobs topinmzesumzirasagan 

damzadebuli glukoza-fruqtozis sirofis warmoeba.  

topinmzesumzirasagan damzadebuli glukoza-fruqtozis sirofi rekomendebu-

lia Saqriani diabetiT daavadebulTaTvis, rogorc biologiurad aqtiuri, inu-

linSemcveli kvebis komponenti, romelic xels uwyobs Saqris donis stabilizacias 

da intensiur metabolizms adamianis organizmSi.  

rogorc imunomastimulirebeli produqti, topinmzesumzirasagan damzadebuli 

glukoza-fruqtozis sirofi rekomendebulia agreTve dabinZurebuli ekologiiis 

raionebis mcxovreblebisaTvis Sromisunarianobisa da cxovrebis tonusis asamaRle-

blad, kuW-nawlavis funqciis aRsadgenad da disbaqteriozis samkurnalod. 

topinmzesumzirasagan damzadebuli fqvili gamoiyeneba sxvadasxva saxis fa-

febis warmoebaSi. topinmzesumziras narevi marwyvTan, JolosTan, gargarTan, mocx-

arTan, vaSlTan ki _ dieturi da diabeturi kvebis mrewvelobaSi. 

topinmzesumziras fqvili danamatis saxiT gamoiyeneba puris, makaronis, ludis 

warmoebaSic; aseve kosmetikasa da farmacevtul warmoebaSi. samkurnalo Tvisebeb-

idan aRsaniSnavia anTebis sawinaaRmdego da regeneraciuli Tvisebebi. igi advilad 

Seiwoveba kanis mier, ar aris webovani da misi Semadgeneli komponentebi warmoadgens 

iseT biomomSlel produqtebs, romlebic advilad scildeba kanis zedapiridan bu-

nebrivi gziT.  

misi safirmo saxelwodebaa „bunebrivi inulinirebuli kompleqsi“. 
topinmzesumziras samkurnalo Tvisebebs ganapirobebs: inulinis maRali kon-

centracia; masSi arsebuli cilebi, romlebic struqturiT da imunologiuri aq-

tiurobiT Zalian hgavs Timusis hormonebs; balansirebuli makro- da mikroelemen-

turi Sedgeniloba; B da C jgufis vitaminebis simdidre; organuli polimJavebis 

maRali Semcveloba da Zlieri antioqsidanturi Tvisebebi.  
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topinmzesumziras mwvane masa gamoiyeneba cxovelTa sakvebis danamatadac. 

vinaidan msoflioSi da saqarTveloSic yovelwliurad matulobs diabetiT 

daavadebulTa raodenoba, Warbi wonis mqone bavSvebi da wlovani adamianebi, dietur 

produqtebze moTxovnileba yovelwliurad izrdeba da sezonurobiT da specifiku-

robiT ar xasiaTdeba. diabetiT daavadebulTa kvebaSi topinmzesumzira gamxmari da 

fxvnilis saxiT (tuberebi) gamoiyeneba rogorc danamati mza dietur/diabetur pro-

duqtebSi (sakonditro da makaronis warmoebaSi), naxevarfabrikatebSi (mSrali pake-

tirebuli sauzmeebisa da sadilebis SedgenilobaSi), xolo sirofi _ dieturi, Sa-

qarSeucveli sxvadasxva xileulis (steviisa da sxva damatkboblebis nacvlad) mu-

rabebis, ketCupebis, kanfetebisa da marmeladebis dasamzadeblad.  

sirofi aseve gamoiyeneba dieturi da ualkoholo limonaTisa da ualkoholo 

ludis warmoebaSi. topinmzesumziras Rerovani nawilisagan misi gaxmobis Semdeg 

iwarmoeba cxovelTa kvebis danamatebi.  

topinmzesumziras bolqvebi da mwvane masa Seicavs ufro met naxSirwylebs, 

vitaminebs, cilebs da sxva sakveb nivTierebebs, vidre kartofili. gaumjobesebulia 

mcenareebis SefoTvla da mwvane masis yuaTianoba, ris gamoc sasilose masa ufro 

didi raodenobiT miiReba, rac xels Seuwyobs mecxoveleobis rogorc sakvebiT da 

mwvane masiT, ise silosiT uzrunvelyofas. 

 

daskvna 

amrigad, yovelive zemoaRniSnulidan gamomdinare, cxadia, rom topinmzesum-
ziras farTo gamoyenebis perspeqtiva aqvs rogorc sakvebad, ise samkurnalod. igi 

Saqriani diabetis sawinaaRmdego saukeTeso profilaqtikuri saSualebaa mosax-
leobis garkveuli nawilisaTvis, radgan mTel msoflioSi (da saqarTveloSic) dRi-
TidRe matulobs Saqriani diabetiT daavadebulTa raodenoba da, rac mTavaria, mas 

ar axasiaTebs sezonuroba da ar gamoirCeva specifikurobiT. amitom igi kidev ufro 

warmatebiT iqneba gamoyenebuli farmacevtul da kvebis mrewvelobaSi. 
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AGRICULTURE 
 
 

TOPINSUNFLOWER _ AS A FORAGE BASE IMPROVEMENT CROP 
N. Chankvetadze  
(Georgian National Academy of Sciences) 

 
Resume. Topinsunflower was created in the 40th of XX century by selectors with the help of interspe-

cific hybridization of an Jerusalem artichoke and sunflower. Topinsunflower’s tuber contains substances of 
high food cost because both top and bottom parts can be used. 

It is large, herbaceous, multi-flowered plant up to 240 cm tall. It has a leaf blade, a thick leaf that extends 
into all vegetative processes and a strong root system. The plant ends vegetation in the period of boutonization-
flowering. Medium yield of green mass is 54 t / ha, for tubers up to 35 t / ha. It is possible to mow 2 races per 
season. 

Topinsunflower’s tuber contains up to 7 % of protein, mineral salts, soluble polysaccharides, 18_20 % 
inulin, fructose, microelements, 4 % nitrogen compounds, non-nitrogenous extracts, vitamin C and carotene. 
It is rich in vitamins B. Sugar amount in the tubers is increased by extending harvesting. 

Flour containing cellulose and inulin is made from topinsunflower’s tubers. It is used for the preparation 
of dietary products. 

While double refill, Topinsunfoower consumes up to 60 t/ha of green mass, which is used for preparing 
silos.  

 
Key words: dikstrose; extract; fructose; inulin; tuber.  

 
 
 
 

СЕЛЬСКОЕ ХОЗЯЙСТВО 
 

 

ТОПИН-ПОДСОЛНЕЧНИК _ КАК КУЛЬТУРА, УЛУЧШАЮЩАЯ  
КОРМОВУЮ БАЗУ 

Чанкветадзе Н. К. 
(Национальная академия наук Грузии) 

 
Резюме. Топин-подсолнечник (Asteraceae) создан в 40-х годах XX века селекционерами с помо-

щью межвидовой гибридизации земляной груши (топинамбура) и подсолнечника. 
Топин-подсолнечник _ крупное, травянистое, многоцветковое растение до 240 см высотой. Имеет 

боковые листья, частую листву на протяжении всего вегетационного процесса и сильную корневую си-
стему. Растение завершает вегетацию в период бутонизации-цветения. Средняя урожайность зеленой 
массы _ 54 т/га, клубней _ до 35 т/га. Можно косить 2 раза за сезон.  
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Клубни топин-подсолнечника содержат до 7 % белка, минеральных солей, растворимого полиса-
харида, 18_20 % инулина, фруктозы, микроэлементов, 4 % соединений азота, безазотных экстрактивных 
веществ (БЭВ), витамин С, каротин, богат витаминами B группы. Содержание сахара в клубнях увели-
чивается за счет увеличения сроков сбора зеленой массы. 

Из семян клубней топин-подсолнечника получают целлюлозу и инулинсодержащую муку, которая 
используется для приготовления диетических продуктов. При двукратной доливке топин-подсолнечник 
получается до 60 т зеленой массы, которая используется для приготовления силоса. 

 
Ключевые слова: дектроза; инулин; клубни; фруктоза; экстракт. 
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medicina 

 

 

optikur-koherentuli tomografia-angiografiis meSveobiT badurisa 

da qoriokapilarebis simkvrivis gansazRvra axlomxedvel bavSvebSi 

sofio mesxi, badri Sengelia, daviT Sengelia 

(Tbilisis saxelmwifo samedicino universiteti) 

 

 

reziume: axlomxedveloba (miopia) Tanamedrove ofTalmologiis erT-erTi aqtua-
luri problemaa. misi progresireba da masTan dakavSirebuli garTulebebi mxedve-
lobis Seuqcevadi daqveiTebisa da sibrmavis erT-erTi ZiriTadi mizezia mTeli mso-
flios masStabiT. smartfonebze, kompiuterebsa da sxva eleqtromowyobilobebze da-
mokidebuleba kidev ufro amwvavebs miopias bavSvebSi. miopiasTan dakavSirebuli 

Tvalis kaklis wina-ukana RerZis zomis momateba iwvevs baduris qsovilis gaWimvas 

da gaTxelebas. maRali xarisxis axlomxedveloba ki zrdis paTologiuri miopiis 

ganviTarebis risks, Tumca miopiis progresirebis meqanizmebi jer kidev bundovania 

da ar aris bolomde Seswavlili. optikur-koherentuli tomografia-angiografiis 

(OCTA) ganviTarebam uzrunvelyo arainvaziuri meTodiT msxvili da wvrili sisxl-
ZarRvebis morfologiuri cvlilebebis gamokvleva. aqedan gamomdinare, aucilebelia 

axlomxedveli bavSvebis badurisa da qoriokapilarebis simkvrivis aqsialur RerZTan 

korelaciaSi gamokvleva, raTa dadgindes miopiis dros ganviTarebuli mosalodneli 

paTologiuri cvlilebebis warmoqmnis meqanizmebi. 

 

sakvanZo sityvebi: miopia; optikur-koherentuli tomografia-angiografia; sim-
kvrive. 

 

 

Sesavali  

axlomxedveloba da masTan dakavSirebuli mTeli rigi garTulebebi erT-erTi 

ZiriTadi mizezia TvaliT invalidobisa axalgazrda, Sromisunarian pacientebSi. 

miopiis prevalentoba intensiurad izrdeba msoflios masStabiT. miopiis mqone 

pacientebis raodenoba 2020 wlisaTvis Seadgenda daaxloebiT 2,6 mlrd-s, romelic 

2050 wlisaTvis savaraudod gaizrdeba 4,9 mlrd-mde. miopiis gavrceleba xdeba 

sxvadasxva eTnikuri da geogragrafiuli niSnebis mixedviT. mecnierTa mier Cata-
rebuli gamokvlevebiT aRmoCnda, rom miopiis gavrcelebam CineTSi 26.7 %-s miaRwia, 

singapurSi _ 38,7 %-s; aSS-Si _ 37.2_31.0 %-s, dasavleT evropaSi ki _ 26.6 %-s. msgavsi 

statistikuri masalis mopoveba saqarTvelos masStabiT ver xerxdeba monacemebis 

ararsebobis gamo. miuxedavad amisa, klinikurma dakvirvebam aCvena, rom mioipiis 

mqone pacientebis (gansakuTrebiT bavSvebis) raodenoba mzardia [1]. 
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aRsaniSnavia, rom miuxedavad miopiis Seswavlis xangrZlivi istoriisa, mxolod 

bolo wlebSi gaxda SesaZlebeli Camoyalibebuliyo ufro mkafio warmodgena 

Tvalis miopizaciis rTul processa da im faqtorebze, romlebic xels uwyobs am 

procesis fiziologiuridan paTofiziologiurad gardaqmnas. axlo manZilze muSao-
bis dros damtkicda akomodaciis Sesustebis roli Tvalis miopizaciis pirvelad 

stimulirebaSi. Seswavlilia memkvidreobis mniSvneloba am procesSi. gamokvlevebiT 

dadgenilia, rom miopiis riski izrdeba maSin, roca bavSvs hyavs miopi mSoblebi. 

bavSvebSi, romelTa erTi mSobeli aris axlomxedveli, miopiiT daavadebis riski 

izrdeba 2,91-jer, xolo rodesac orive mSobeli miopia _ 7,79-jer. yovelive es, ra 

Tqma unda, ar gamoricxavs sxvadasxva mavne endogenuri da egzogenuri faqtoris 

zemoqmedebas [1, 2]. 

 

 
ZiriTadi nawili 

mravalricxovani gamokvlevis Sedegad dReisaTvis cxadi gaxda, rom praqti-
kulad miopiis yvela konkretul SemTxvevaSi (miuxedavad ama Tu im etiologiuri 

faqtoris mniSvnelobisa) refraqciis gaZliereba pirdapir ukavSirdeba Tvalis ga-
didebas _ gaWimvas, rac Tvalis wina-ukana RerZisa da sferuli ekvivalentis moma-
tebiTaa ganpirobebuli. miopiasTan dakavSirebuli Tvalis kaklis wina-ukana RerZis 

zrda iwvevs baduris qsovilis gaWimvas da gaTxelebas.  

zogierTi mecnieris azriT, Tvalis kaklis dagrZelebasTan erTad baduris 

sisxlZarRvebi da qoriokapilarebi ganicdis Seviwroebas, rac am qsovilebSi sis-
xlis mimoqcevis Seferxebis mizezi xdeba. maRali xarisxis miopiisas badurasa da 

qorioideaze (miopiuri qorioretinopaTia) ganviTarebuli paTologiuri cvlilebebi 

ZiriTadad gamowveulia baduris sisxlZarRvebisa da qoriokapilarebis cvlile-
bebiT [3_7]. aqamde arsebul gamokvlevebSi ZiriTadad aRwerili iyo mozrdilebis 

badurisa da qorioideis perfuzia da masTan dakavSirebuli monacemebi [8]. aqedan 

gamomdinare, saWiro gaxda axlomxedveli bavSvebis badurisa da qoriokapilaebis 

simkvrivis gamokvleva aqsialur RerZTan korelaciaSi, raTa SesaZlebeli iyos 

miopiis dros ganviTarebuli mosalodneli paTologiuri cvlilebebis warmoqmnis 

meqanizmebis dadgena. 

badurisa da qorioideis sisxlZarRvebis Sesafaseblad mecnierebma 50 wlis 

winaT saukeTeso meTodad fluorescenciuli angiografia miiCnies. am meTodiT mi-
iReba organzomilebiani gamosaxuleba, Tumca igi iTvleba invaziurad, radgan gamo-
yenebulia intravenuri saRebavi da asocirebulia iseT garTulebebTan, rogoricaa 

saRebavis eqstravazacia, uneblie intraarteriuli injeqtireba, qavili, gulisreva, 

kanis droebiTi diskoloracia, sicocxlisaTvis saSiSi mdgomareoba _ anafilaqsiu-
ri Soki. fluoresceini vrceldeba qorioideis fenestraciis miRma, rac aZnelebs am 

Sris sisxlZarRvebis Seswavlas. ICGA ukeT axerxebs qoriokapilarebis vizuali-
zacias, Tumca esec invaziuri kvlevis meTods warmoadgens. 

aRsaniSnavia, rom wvrili sisxlZarRvebis gamokvleva saTanado mowyobilobis 

ararsebobis gamo sakmaod rTuli iyo. 1991 wels optikur-koherentuli tomografiis 
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(OCT) gamoCenam klinikuri praqtikis mniSvnelovani ganviTareba gamoiwvia. maRali 

garCevadobis mqone mowyobilobiT SesaZlebeli gaxda iseTi informaciis mopoveba, 

romelic histologiuri kvlevis msgavsia. OCT warmoadgens mniSvnelovan kvlevis 

meTods badurisa da qorioideis Sesafaseblad. am daniSnulebiT zogjer ultraso-
nografiasac mimarTaven xolme, Tumca misi gamoyeneba SezRudulia mcire rezolu-
ciis gamo. 

OCT mowyobilobebis uswrafesma ganviTarebamac ver uzrunvelyo qorioka-
pilarebisa da baduris sisxlZarRvebis adekvaturi vizualizacia, ris gamoc eqimebi 

iZulebuli iyvnen sxvadasxva daavadebis sadiagnostikod OCT-Tan erTad fluores-
cenciuli angiografiac (FA) CaetarebinaT. 

inovaciuri OCT mowyobilobebiT SesaZlebeli gaxda baduris sisxlZarRvebisa 

da qoriokapilarebis Seswavla intravenuri kontrastis gareSe. optikur-koheren-
tuli tomografia-angiografiis (OCTA) ganviTarebam uzrunvelyo arainvaziuri me-
TodiT msxvili da wvrili sisxlZarZvebis gamokvleva. ufro metic, aRniSnuli mow-
yobilobiT moxerxda sisxlZarRvebis gamokvleva baduris iseT SreebSi, rogoricaa: 

I. SRP _ baduris zedapiruli sisxlZarRvovani qseli;  

II. DRP _ Rrma qseli;  

III. Outter retina _ gareTa badura;  

IV. qorio kapilarisi.  

oTxive es Sre SeiZleba gaerTiandes 2 jgufad, kerZod, zedapirul (SRC _ 
superficial retinal complex) da Rrma kompleqsur (DRC _ deep retinal complex) jgufebad [14, 15]. 

OCTA iyenebs nakadis kontrastul maxasiaTebels mikrosisxlZarRvebis qselSi 

sisxlis dinebis amosacnobad. OCTA-is algoriTmebi uzrunvelyofs gamosaxulebis 

miRebas, rac dafuZnebulia sisxlis wiTeli ujredebis (RBC) moZraobasa da maT 
mier sinaTlis gafantvaze. aRniSnuli mowyobilobiT SesaZlebelia raodenobrivi 

da Tvisebrivi analizi da informaciis mopoveba badurisa da qorioideis sisxl-
ZarRvebis morfologiuri da funqciuri cvlilebebis Sesaxeb maTi simkvrivis ga-
zomvis meSveobiT. cxovelebis xelovnurad Seqmnil miopiur TvalebSi SeiniSneba 

qoriokapilarebis simkvrivisa da diametris Semcireba [13]. miopiur TvalebSi per-
fuziis Semcirebis zusti meqanizmi jer kidev daudgenelia. 

OCTA-is Seswevs qoriokapilarebis ukeT vizualizaciis unari [20]. mniSvnelo-
vania imis dadgena, aris Tu ara Tvalis RerZTan korelaciaSi Rrma da zedapiruli 

sisxlZarRvebis da qorioideis simkvrive Tanabrad, radgan am Sreebis sisxlmoma-
rageba gansxvavebulia. zedapiruli Sris kveba xorcieldeba centraluri arteriiT, 

xolo Rrma qselisa _ qorioideiT [16]. zogierTi avtori xazgasmiT aRniSnavs OCTA-

is udides rols ara marto miopiuri, aramed, zogadad, Tvalis, rogorc organos, 

Camoyalibebis procesis arainvaziurad Seswavlis saqmeSi [17]. 

gamokvlevebis Sedegad dadginda, rom qorioideis sisqis cvlileba dakavSire-
bulia pacientis asakTan, sqesTan, refraqciul mankTan da Tvalis RerZTan. qori-
oidea uzrunvelyofs baduris metabolizms. igi axerxebs baduridan signalebis ga-
dacemas skleraze da, amdenad, gavlenas axdens mis eqstracelularuli matriqsebis 
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sinTezsa da Tvalis zomaze. radgan qorioideis sisxlis mimoqceva uzrunvelyofs 

baduris gareTa Sreebis kvebas, Sesabamisad, rogorc aRmoCnda, Zalian Txeli qori-
oidea miopebSi ver uzrunvelyofs sakmarisad qsovilis oqsigenacias da kvebis 

ganxorcielebas, ramac SeiZleba daazianos fotoreceptorebi da daaqveiTos mxedve-
loba [8]. miopiis progresirebis TvalsazrisiT gansakuTrebuli prevalentoba Sei-
niSneba 7_16 wlis pacientebSi. amitomac kvlevis mizani iyo am asakis mozardebSi 

qorioideis sisqis Seswavla da korelacia baduris da qoriokapilarebis simkvri-
vesa da aqsialur RerZs Soris. gamokvlevebi, romlebiTac fasdeba badurisa da 

qorioideis dazianebebi am asakobrivi jgufis pacientebSi, Zalze mcirea [19].  

iaponiasa da singapurSi OCT-is meSveobiT Cataebuli gamokvlevebis mixedviT 

miop bavSvebSi makulis sisqe ar aRmoCnda Zalian Semcirebuli. singapurSi Catare-
buli gamokvlevebiT dadginda, rom pacientebSi foveis sisqe iyo ufro meti im 

axlomxedvelebSi, romlebsac hqondaT grZeli wina-ukana RerZi, Tumca parafovea-
luri makulis Sreebi zeda da qveda kvadratSi aRmoCnda ufro Txeli. amis axsna 

ar aris martivi. gaTxelebuli makula SesaZlebelia iyos baduris gaWimvis an foto-
receptorebis klebis Sedegi. gazrdili makulis sisqe foveis midamoSi SesaZloa 

ukavSirdebodes sxva meqanizmebsac [20, 21]. 

2020 wels CineTSi Catarebuli gamokvlevis Sedegad miop bavSvebSi gamovlinda 

negatiuri korelacia subfovealur moculobasa da aqsialur RerZs Soris 11 welze 

meti asakis pacientebSi. gamokvlevaSi CarTuli iyo 6_16 wlis pacientebi. sabolood 

11 welze naklebi asakis pacientebSi qorioideis sisqe Semcirda fovealurad, xolo 

moimata 11 welze meti asakis pacientebSi. avtorebis azriT, aseTi damokidebuleba 

ganpirobebuli unda iyos pubertatuli asakiT da masTan dakavSirebuli cvlile-
bebiT. amasTan, SesaZloa skleris qsovilSi metabolizmis darRvevaze gavlenas ax-
dendes hormonaluri statusi. am asakobriv jgufSi dadginda rogorc sasqeso hor-
monebis, ise glukokortikoidebis disbalansi. aRmoCnda, rom aseTi pacientebis sis-
xlis SratSi kortizolis done iyo Semcirebuli. aqve SevniSnavT, rom zemoaRniS-
nulis Sesaxeb ufro metad sarwmuno Sedegebis misaRebad saWiroa aseTi gamokvle-
vebis gagrZeleba. dReisaTvis praqtikulad ar arsebobs monacemebi imis Sesaxeb, rom 

badurisa da qoriokapilarebis perfuzia aris Tu ara am qsovilebis sisqesTan 

dadebiT korelaciaSi, roca pacientebis wina-ukana RerZi grZelia [22]. 

2017 wels CineTSi zrdasrul pacientebze Catarebuli kvlevis Sedegad aRmo-
Cnda, rom saSualo da maRali miopiis dros makulis areSi baduris sisxlZarRvebis 

sismkvrive iyo Semcirebuli, rac ukavSirdeboda gangliuri ujredebis Sris gaTxe-
lebas. zogierTi mecnieris azriT, radgan gangliuri ujredebis kveba xorcieldeba 

baduris zedapiruli sisxlZarRvebiT, am qsovilis oqsigenaciis Seferxeba SesaZloa 

gamowveuli iyos simkvrivis SemcirebiT [15]. 

msgavsi gamokvlevebi Catarda avstraliaSic, sadac mecnierebma aRmoaCines para-
fovealuri sisqis Semcireba im axlomxedvel bavSvebSi, romelTa Tvalis wina-ukana 

RerZi iyo grZeli [19]. 

CineTSi 2015_2016 wlebSi mecnierebma gamoikvlies pacientebi OCTA-is meSveobiT 

da gazomes makulis, qoriokapilarebisa da peripapilaruli simkvrive emetrop da 
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miop pacientebSi. maT calke jgufad gamoyves individebi, romelTac hqondaT mio-
piasTan dakavSirebuli paTologiuri cvlilebebi. am pacientebs aReniSnebodaT sim-
kvrivis mniSvnelovani daqveiTeba Tvalebis makulasa da peripapilarul sisxlZar-

RvebSi, sadac SeiniSneboda miopiasTan dakavSirebuli paTologiuri cvlilebebi. 

yuradsaRebia is faqti, rom uaryofiTi korelacia aRmoCnda aqsialur RerZsa da 

simkvrives Soris [18]. poloneTSi 2019 wels OCTA AngioVue-is (ptovue) mier Catarebuli 

kvlevebis mixedviT axlomxedvel bavSvebSi, romelTa Tvalis wina-ukana RerZi iyo 

grZeli, baduris zedapiruli Sris simkvrive aRmoCnda Semcirebuli da foveis avas-
kularuli zona _ gafarToebuli emetropul TvalebTan SedarebiT.  

gansakuTrebiT yuradsaRebia is faqti, rom im pacientebSi, romlebSic miopia 

diagnostirebulia SedarebiT patara asakSi, metad xSiria garTulebebi, maT Soris 

mZime garTulebebi. rodesac saubaria miopiis stabilizaciis meTodebze, am dros 

rekomendebulia farmakosaSualebebis gamoyeneba. miopiis Terapiuli kontrolis 

mTavari mizani unda iyos progresirebis SeCereba gansakuTrebiT bavSvebsa da mozar-
debSi maSin, roca maTi Tvalebi aqtiurad izrdeba. maRali xarisxis miopiis dros 

sisxlZarRvovan qselSi gamovlenili cvlilebebi warmoadgens makularuli reti-
nopaTiis progresirebis indikators. adreuli cvlilebebi am kuTxiT ar axdens 

gavlenas mxedvelobis simaxvileze. iseTi cvlileba, rogoricaa peripapilaruli 

atrofia, dadasturebul iqna axalgazrda pacientebSi, romlebTanac miopia ganvi-
Tarda mcire asakSi. aqedan gamomdinare, miopiasTan dakavSirebuli paTologiebis 

adreuli gamovlena Zalze mniSvnelovania bavSvTa asakSi [23]. 
 

daskvna 

Catarebuli mravalricxovani gamokvlevebiT dadginda, rom miopia aris jan-
mrTelobis problema da misi gavrceleba mkveTrad matulobs mTel msoflioSi. 

aqedan gamomdinare, miopiis mqone pacientebis raodenobis mkveTri zrda dRis wes-
rigSi ayenebs axlomxedvelobasTan dakavSirebuli paTologiuri cvlilebebis dro-
ulad gamovlenas da sakiTxis warmatebiT gadasaWrelad moiTxovs saqmeSi Taname-
drove teqnologiebis aqtiur CarTvas, raTa moxdes miopiis progresirebis prevencia 

da mkurnalobis Tanamedrove meTodebis SemuSaveba. 
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RETINAL VESSEL AND CHORIOCAPILARIS DENSITY MEASURED WITH  
OPTICAL COHERENCE TOMOGRAPHY IN MYOPIC CHILDREN 

S. Meskhi, B. Shengelia, D. Shengelia  
(Tbilisi State Medical University) 

 

Resume: The number of individuals with high myopia is also increasing substantially and pathological 
myopia is predicted to become the most common cause of irreversible vision impairment and blindness 
worldwide and also in Europe. These prevalence estimates indicate the importance of reducing the burden of 
myopia by the means of myopia control interventions to prevent myopia onset and to slow down myopia 
progression. With the increasing dependence on smartphones, computers, and other electronic products, 
myopia has become the most common vision problem. It is well known that with the elongation of eyeball, 
highly myopic eyes show various structural changes, such as thinning of the choroid and retina. High myopia 
increases the risk of developing pathologic myopia which is one of the major causes of visual impairment and 
blindness. However, the progression into various clinical manifestations and stages of pathologic myopia is 
still not fully understood. Due to the optical coherence tomography (OCT) angiography is used as a 
noninvasive, high-resolution measurement for examination morphological changes of the vascular system in 
patients with myopia. The purpose of this study was to investigate the change of vascular density in pediatric 
myopic eyes using OCT angiography. 

 

Key words: myopia; optic coherence tomography-angiography; vascular density.  
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ОПРЕДЕЛЕНИЕ ПЛОТНОСТИ СЕТЧАТКИ И ХОРИОКАПИЛЛЯРОВ  
МЕТОДОМ ОПТИКО-КОГЕРЕНТНОЙ ТОМОГРАФИИ-АНГИОГРАФИИ  
У ДЕТЕЙ С МИОПИЕЙ 

Месхи С. Д., Шенгелия Б. Д., Шенгелия Д. Г. 
(Тбилисский государственный медицинский университет) 

 

Резюме. Миопия _ одна из самых актуальных проблем современной офтальмологии. Её прогре-
ссирование и ряд связанных с ней осложнений являются одной из основных причин необратимого ухуд-
шения зрения и слепоты во всем мире. Пристрастие к смартфонам, компьютерам и другим электрическим 
устройствам еще больше усугубляет близорукость как серьезную проблему ухудшения зрения у детей. 
Увеличение аксиальной оси глазницы, связанное с миопией, вызывает растяжение и истончение ткани 
сетчатки. Миопия высшей степени увеличивает риск развития патологической миопии, которая уху-
дшает зрение и это одна из основных причин слепоты. Однако, механизмы прогрессирования миопии до 
сих пор не ясны. Развитие оптико-когерентной томографии-ангиографии (ОКТА) предоставило неи-
нвазивный метод oбследованиe морфологических изменений крупных и мелких кровеносных сосудов, 
которое позволяет исследовать плотность сосудов сетчатки и хориокапилляров у детей с миопией в 
соотношении с аксиальной осью для определения механизмов возникновения ожидаемых патоло-
гических изменений, развивающихся при миопии. 

 
Ключевые слова: миопия; оптико-когерентная томография-ангиография; плотность. 
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mecnierebis istoria 

 

 

60 weli kosmosis aTvisebis dawyebidan 

nato qavTaraZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia XX saukunis Sua wlebidan Tanamedrove periodamde mecni-
erTa mier kosmosis aTvisebasa da SeswavlasTan dakavSirebuli sakiTxebi. 

idea kosmosis aTvisebis Sesaxeb ekuTvnis yofili sabWoTa kavSiris dros am 

dargSi momuSave gamoCenil konstruqtors – sergei koroliovs. misi uSualo pro-
eqtiTa da xelmZRvanelobiT iqna agebuli pirveli kosmosuri aparati `sputniki~, 

xolo Semdgom kosmosuri xomaldi – `sputnik-vostok-1~, romliTac kosmosSi pir-
velma adamianma _ iuri gagarinma imogzaura. s. koroliovma udidesi wvlili Seitana 

raketul-kosmosuri teqnikisa da saraketo iaraRis warmoebis organizebaSi civi 

omis periodSi.  

naSromi Seicavs masalas qarTveli mecnier-gamomgoneblis – aleqsandre nadi-
raZisa da msoflios samecniero sazogadoebis mier aRiarebuli mecnieris – niko 

musxeliSvilis Sesaxeb, romlebmac mniSvnelovani wvlili Seitanes kosmosis aTvi-
sebis saqmeSi.  

kosmosisken gadadgmuli pirveli nabijebi gaxda safuZveli im didi aRmoCene-
bisa, romelsac miaRwia kacobriobam XXI saukunis dasawyisSi. 

 

sakvanZo sityvebi: balistikuri raketa; kosmonavti; kosmosi; saraketo sistema. 
 

 

Sesavali  

60 weli gavida mas Semdeg, rac 1961 wlis 12 aprils pirveli adamiani ewvia 

kosmoss. amitomac es dRe kosmonavtikis dRed aris aRiarebuli. 

marTalia, mecnierebis ganviTareba da mTeli rigi mosamzadebeli samuSaoebi 

win uZRvoda am saocar movlenas, magram adamiani, vinc frTebi Seasxa am unikalur 

proeqts da msoflioSi pirveli kosmosuri raketis gafrena uzrunvelyo iyo XX 

saukunis udidesi mecnieri sergei koroliovi.  

XX saukunis 30_40-iani wlebis politikurma Zvrebma evropasa da ruseTSi, 

Semdeg ki me-2 msoflio omma, pirveli atomuri bombis Seqmnam da gamocdam sruliad 

Secvala mecnieruli ganviTarebis veqtori. saxelmwifoebi ibrZodnen pirvelobis 

mosapoveblad. civi omis periodSi msoflioSi mimdinareobda gamalebuli brZola 

SeaiaraRebisaTvis. swored aq iCina Tavi pirvelad kosmosis aTvisebis ideam; sabWoTa 

kavSiris liderebma mecnierebs erTgvari davaleba misces: maT unda SeeqmnaT 

msoflioSi iseTi aparati, romelic kosmosSi gavidoda. paralelurad garkveul 
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samuSaos atarebda aSS. ase rom, orive lideri saxelmwifo cdilobda msoflioSi 

pirveli sakontinentTaSoriso balistikuri raketis Seqmnas, romelic SeZlebda kos-
mosSi TermobirTvuli qobinis gadatanas. orive qveyanaSi proeqtebis ganviTarebaSi 

mniSvnelovani roli Seasrules germanelma mkvlevarma-mecnierebma. isini iyvnen is 

mecnierebi, vinc meore msoflio omis periodSi hitlerisaTvis muSaobda raketebis 

proeqtebze da omis Semdgom aRmoCndnen amerikasa da sabWoTa kavSirSi.  

sabWoTa kavSirSi momuSave mecnierTa jgufma inJiner-konstruqtoris s. koro-
liovis xelmZRvanelobiT gadawyvita ar dalodeboda srulad aRWurvili samecni-
ero Tanamgzavris damzadebas da inJinrebs daavala raketisaTvis SeeqmnaT orbitaze 

gasaSvebi primitiuli aparati da amiT garkveuli dro moegoT. marTlac ramdenime 

TveSi daamzades aseTi aparati `sputniki~ da gauSves kidec 1957 wlis oqtomberSi, 

riTac daiwyo kosmosis era kacobriobis istoriaSi.  

`sputniki~ iyo 58 sm diametrissa da 84 kg masis mqone sferos formis aparati 

ori radiogadamcemiTa da 4 anteniT. igi dedamiwis orbitaze 92 dRe imyoeboda da 

1440-jer Semouara dedamiwas, vidre moZraobas Seanelebda da atmosferoSi dabru-
nebuli daiwveboda. misi ramdenime namsxvrevi amJamad muzeumSi inaxeba. 

 

 
ZiriTadi nawili 

kacobriobis istoriaSi pirveli xelovnuri Tanamgzavris gaSvebas Zalian didi 

gamoxmaureba da mwvave reaqcia mohyva dasavleTis qveynebis mxridan. aSkara gaxda, 

rom civi omis pirobebSi kosmosSi gafrenisa da misi aTvisebisaTvis sabWoTa kavSiri 

teqnologiuri mzadyofniT ar Camouvardeboda aSS-s; SeiZleba iTqvas, rom uswrebda 

kidec mas. metic, sabWoTa kavSirma SeZlo rekordulad mcire droSi Seeqmna ukve 

raketa – `er-7~, romelzedac SeiZleboda birTvuli qobinis damagreba. amiT igi ukve 

SeZlebda aSS-is teritoriamde miRwevas. sergei koroliovma gaigo, rom aSS-ic 

muSaobda grZelradiusiani raketis Seqmnaze, ris Sesaxebac amcno kidevac sabWoTa 

kavSiris xelmZRvanelobas. swored aman daaCqara raketis gaSvebaze nebarTvis gacema.  

s. koroliovs udidesi Rvawli miuZRvis kosmosis SeswavlaSi. mis mier Seqmnili 

`sputnikis~ gaSvebas ukavSirdeba 1958 wlis 29 ivliss kosmosuri kvlevis msoflios 

wamyvani organizaciis – ̀ nasas~ Seqmnac, romelic aSS-is aeronavtikisa da kosmosuri 

sivrcis kvlevis erovnul sammarTvelos warmoadgens. 

s. koroliovis xelmZRvanelobiT dedamiwis orbitaze msoflioSi pirvelad 

gauSves Tanamgzavrebi, samecniero sadgurebi da kosmosuri xomaldebi. amis Sesaxeb 

cnobebma mTeli msoflio Seazanzara, radgan dedamiwaze civilizaciis arsebobis 

istoriaSi es iyo pirveli warmatebuli SemTxveva, roca adamianma SeZlo dedamiwis 

sivrcidan kosmosis sivrceSi gadanacvleba da uamravi siaxlis gageba Cvens miRma 

samyaroze, razedac ocnebobda saukuneebis ganmavlobaSi kacobrioba.  

Semdeg amas mohyva s. koroliovis proeqtiT Seqmnili kosmosuri xomaldebi – 

`vostoki~ da `vosxodi~, romlebic aigo qarxana `progresSi~.  

1957 wels, roca ssr kavSirma pirveli xelovnuri Tanamgzavri gauSva kosmosSi, 

gazeTma `pravdam~ aRniSna, rom am did gamarjvebaSi fundamenturi wvlili Seitana 
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qarTveli mecnieris _ nikoloz musxeliSvilis drekadobis Teoriam. misi wignebi 

sxvadasxva enaze iTargmneboda da saqarTvelos saxeli sazRvrebs scdeboda. n. mus-
xeliSvili iyo Teoriuli meqanikis erovnuli komitetis Tavmjdomare, xuTi qveynis 

mecnierebaTa akademiis wevri. turinis akademiam mas 1969 wels oqros medali – `mo-
desto paneti~ da fuladi premia gadasca. igi dadajildoebuli iyo agreTve slo-
vakeTis mecnierebaTa akademiis oqros medliT, lomonosovis saxelobis oqros med-
liT, 2-jer mieniWa sabWoTa kavSiris premia da 6-jer dajildovda leninis medliT.  

sergei koroliovi daibada ukrainaSi, q. JitomirSi. igi iyo brwyinvale mec-
nieri, raketul-kosmosuri sistemebis konstruqtori, ssr kavSiris mecnierebTa aka-
demiis akademikosi (1958 w.), leninuri premiis laureati (1957 w.). 

s. koroliovma 1930 wels erTdroulad daamTavra moskovis umaRlesi teqnikuri 

saswavlebeli da moskovis mfrinavTa skola. amave wlis ivnisSi muSaoba daiwyo 

centralur aerodinamikur institutSi (cagi). 1961 wels f. canderTan erTad mona-
wileobda reaqtiuli moZraobis Semswavleli jgufis CamoyalibebaSi, romelsac 1962 

wlis maisidan TviTon xelmZRvanelobda.  

s. koroliovi Tavidanve dakavebuli iyo TviTmfrinavebis SeqmniT, magram man 

Tavi gamoiCina, rogorc niWierma organizatorma. igi ver gadaurCa maSindel repre-
siebs da 6 weli cixeebSi (maT Soris ramdenime Tve cimbiris oqros mompovebel 

banakebSi) gaatara. ganTavisuflebis Semdeg s. koroliovi gaxda sabWoTa sakon-
tinentTaSoriso balistikuri raketebis erT-erTi mTavari konstruqtori. mogvia-
nebiT xelmZRvanelobda sabWoTa kosmosur programas da misi mondomebiT gaSvebul 

iqna dedamiwis pirveli xelovnuri Tanamgzavri da pirveli adamiani kosmosSi. amis 

Semdeg s. koroliovma Seqmna `mTvaris programa~, romelic mTvareze adamianis gaf-
renas isaxavda miznad. garda amisa, ocnebobda Aavtomaturi aparatebis saSualebiT 

aeTvisebina galaqtikis sivrceebi da marsze gafrenis organizeba daiwyo, Tumca 

Canafiqris ganxorcieleba ver SeZlo, radgan 1966 wlis 14 ianvars gardaicvala. 

rogorc aRvniSneT, s. koroliovis xelmZRvanelobiT moxda 1960 wels dedamo-
wis orbitaze kosmosuri xomaldiT ZaRlebis _ belkasa da strelkas gaSveba, rom-
lebmac kosmosSi erTi dRe gaatares da uvneblad daeSvnen dedamiwaze, xolo Semdeg, 

1961 wlis 12 aprils misive brZanebiT starti aiRo dedamiwidan kosmosurma xomaldma 

`sputnik-vostok-1-ma~, romelSic imyofeboda pirveli kosmonavti iuri gagarini. igi 

swored koroliovma gaacila da manve usurva mSvidobiani frena axalgazrda 

kosmonavts. ramdenime wuTSi damyarda ormxrivi radiokavSiri dedamiwasa da iuri 

gagarins Soris.  

xomaldma 1 sT-sa da 48 wT-Si dedamiwas erTxel Semouara. maSindeli teqnika 

jer kidev ar iZleoda imis saSualebas, rom kosmonavti xomaldSi myofi daSve-
buliyo dedamiwaze, amis gamo gagarini (iseve, rogorc yvela sxva kosmonavti `vos-
xod-1-is~ gafrenamde), 7 km-is simaRleze katapultiT gamoeyo xomalds da miwaze 

daeSva. es faqti xangrZlivi drois ganmavlobaSi dafaruli iyo msoflio sazoga-
doebisagan. gafrenis warmatebiT dasrulebis Semdeg gagarini srulyofda Tavis 

ostatobas, aswavlida da avarjiSebda kosmonavtebs, xelmZRvanelobda kosmosuri 

xomaldebis frenas. 1966 wlidan astronavtikisa da kosmosuri sivrcis kvlevis 
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saerTaSoriso akademiis sapatio wevri iyo. mas miRebuli hqonda umaRlesi jildo-
ebi. 

ssr kavSiris gmiri, polkovniki iuri gagarini daibada 1934 wlis 9 marts smo-
lenskis olqis sofel kleSinoSi, kolmeurnis ojaxSi. 1951 wels man warCinebiT 

daamTavra saxelosno saswavlebeli da muSa axalgazrdobis skola. 1955 wels sara-
tovis industriul teqnikumSi swavlisas gadadga pirveli nabijebi aviaciaSi da 

1957 wels daamTavra Ckalovis saxelobis mfrinavTa I samxedro-saaviacio saswav-
lebeli. amis Semdgom igi garkveuli periodis ganmavlobaSi msaxurobda wiTel-
droSovani CrdiloeTis flotis gamanadgurebeli aviaciis nawilebSi.  

1960 wels i. gagarini, rogorc gamanadgureblis erT-erTi yvelaze niWieri da 

mamaci mfrinavi, Cairicxa kosmonavtTa razmSi. 1968 wlis TebervalSi man warCinebiT 

daamTavra n. Jukovskis saxelobis samxedro-sahaero akademia moskovSi.  

i. agarini gardaicvala 1968 wlis 27 marts. igi tragikulad daiRupa sawvrT-
neli frenis dros, vladimiris olqis, sofel novosiolovosTan. dasaflavebulia 

moskovSi, wiTel moedanze. misi xsovnis ukvdavsayofad smolenskis olqis q. gJatsks 

daeqva q. gagarini da smolenskis olqis gJatskis raions – gagarinis raioni.  
i. gagarinis saxels atarebs wiTeldroSovani kutuzovis ordenosani samxedro-

saaviacio akademia moninoSi. aseve gagarinis saxeli daerqva mTvaris erT-erT kra-
tersa da erT-erT mcire cTomils. 

kosmonavtikis ganviTarebis saqmeSi udidesi wvlili Seitanes amerikelma kos-
monavtebmac _ nil amstrongma, edvin aldrinma da maikl kolinma, romlebmac mTva-
reze 2.5 sT gaatares, 250 m gaiares da dadedamiwaze dabrunebulebma Tan Camoitanes 

mTvaris ramdenime qvis natexi. 

nil armstrongi _ aSS-is kosmonavti-mfrinavi, samxedro-sazRvao flotis ofi-
ceri, specialobiT aviaciis inJineri. mas miRebuli hqonda aeronavtikis bakalavrisa 

da aerokosmosuri kvlevebis magistris xarisxi. 1947_1952 wlebSi sazRvao aviaciaSi 

msaxurobda. 1972_1979 wlebSi iyo aerokosmosuri kvlevebis profesori cincinatis 

universitetSi. 1962 wels miiRo astronavtis statusi. 1966 wels iyo xomald `jemini 

9-is~ meTauri. 1969 wels kosmosuri xomaldis `apolo 11-is~ meTauri da pirveli 

adamiani, romelmac fexi dadga mTvaris zedapirze. swored is xelmZRvanelobda 

misias `apolo 11-s~ edvin aldrinTan (mTvareze dasajdomi kafsula `arwivis~ pi-

loti) da maikl kolinTan erTad. kosmosurma xomaldma starti aiRo floridaSi, 

kenedis kosmosuri centridan 1969 wlis 16 ivliss da 4 dReSi, 20 ivliss daeSva 

mTvaris zedapirze, e. w. `wynar zRvaze~. mTeli msoflio pirdapir eTerSi Tvals 

adevnebda televiziiT am SesaniSnav movlenas. roca armstrongma fexi dadga mTva-

reze 1969 wlis 21 ivliss, 2 sT-s, 56 wT-sa da 15 wm-ze, warmoTqva istoriuli sityvebi: 

`es patara nabiji adamianisaTvis aris didi naxtomi kacobriobisaTvis~. 

pirveli kosmosuri sadguri, sadac astronavtebi muSaobdnen iyo `salut-1~, 

romelic 1971 wels sabWoTa kavSirma gauSva. 1998 wels axali saerTaSoriso 

kosmosuri sadguris pirveli nawilebi SeaerTes kosmosSi da es sadguri udidesia 

dRemde arsebul sadgurebs Soris. 
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pirvel kosmonavtebs Soris sabWoTa kavSiridan, vinc n. armstrongis Semdeg 

mTvares ewvia da Ria sivrceSi gadmovida, iyo aleqsei leonovi (`vosxod 2~). 1965 

wels sxva kosmonavtebTan erTad kosmosSi imogzaura pirvelma kosmonavtma qalma 

sabWoeTidan – valentina tereSkovam (1963 w.). 

qarTvelebis roli kosmosis aTvisebaSi. saqarTvelom bevri genialuri adamiani 

aCuqa msoflios. maT Sorisaa konstruqtori, gamoyenebiTi meqanikisa da manqanaTmSe-
neblobis specialisti, sabWoTa kavSiris mecnierebaTa akademiiis akademikosi, pro-
fesori, raketmSeneblobis erT-erTi saukeTeso specialisti aleqsandre nadiraZe, 

romelmac Seqmna umZlavresi balistikuri raketebi `tempi~, `topoli~, `pioneri~, 

`skorosti~ da sxv. 

aleqsandre nadiraZe daibada 1914 wlis 20 agvistos, q. TbilisSi, maswavleblis 

ojaxSi. igi konstruqtorobiT axalgazrdobis asakSi dainteresda. 1932 wels man 

muSaoba daiwyo TbilisSi, `osoaviaqimiis~ saqarTvelos sabWos aviasamodelo labo-
ratoriaSi, sadac misi pirveli gamogoneba safrenosno aparatebis dargSi daafiq-
sires. 1936 wels man daamTavra amierkavkasiis industriuli instituti TbilisSi da 

swavla ganagrZo moskovis saaviacio institutis TviTmfrinavTmSeneblobis fakul-

tetze, romelic 1940 wels warmatebiT daamTavra. swavlis paralelurad, al. 

nadiraZe 1938 wlidan muSaobda centralur aerodinimikur institutSi inJinrad, 

Semdeg ki – jgufis xelmZRvanelad. misi samecniero kvlevis da muSaobis sagani iyo 

TviTmfrinavis sahaero baliSis principze dafuZnebuli asafren-dasajdomi mowyo-
biloba, romelic SemdgomSi damontaJda `ut-2n~ tipis TviTmfrinavze. 

1941 wlis agvistodan al. nadiraZe moskovis gorbunovis saxelobis 22-e qarxnis 

mTavari konstruqtoria. man didi samamulo omis wlebSive Seqmna tanksawinaRo Wur-
vis 5 saxeoba, ramac udidesi roli Seasrula sabrZolo teqnikis gaumjobesebis 

saqmeSi.  

1945 wlidan al. nadiraZe moskovis meqanikuri institutis reaqtiuli iaraRis 

fakultetis bazaze Seqmnili sakonstruqtoro biuros mTavar konstruqtorad 

dainiSna, 1948 wlidan ki biuro SeuerTda `kb-2-s~ da am periodidan igi iyo tank-
sawinaRo reaqtiuli Wurvebisa da aramarTvadi zenituri raketebis SemuSavebis 

ganyofilebis ufrosi. 

omis Semdgomi periodidan al. nadiraZis kvlevebis mimarTuleba safreni 

aparatebis meqanikis gaumjobeseba gaxda. mis mier iqna damuSavebuli safreni apara-
tebis rTuli sistemis agebis Teoriuli da teqnikuri principebi. man aseve Seqmna 

msoflioSi pirveli meteorologiuri kvleviTi raketa `mr-1~. 

1951 wels maSindeli xelisuflebis davalebiT al. nadiraZem Seqmna radio-
marTvadi bombis `ub-2 f-iT~ aRWurvili saaviacio kompleqsi `zaika~, romelic 1955 

wlidan SeiaraRebaSi miiRes. 

garkveuli periodis Semdeg, SeiaraRebis gaumjobesebis mizniT, sabWoTa kav-

Siris Tavdacvis saministrom moawyo konkursi sakontinentTaSoriso balistikuri 

raketebis saukeTeso proeqtis gamosavlenad. aRniSnul konkursze gaimarjva al. 

nadiraZem.  
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sabWoTa raketmSeneblobis fuZemdebelma s. koroliovma, romelic axlos 

icnobda al. nadiraZes, konstruqtorobis niWTan erTad, misi saorganizacio SesaZ-
leblobebic Seafasa da 1958 wels, koroliovis rekomendaciiT, qarTveli konstruq-
tori al. nadiraZe pirvel sakonstruqtoro biuroSi gadaiyvanes. amjerad igi 

dainiSna pirveli samecniero-kvleviTi institutis mTavar konstruqtorad. misi mis-
vlis Semdeg aRniSnuli instituti axali klasis SeiaraRebaze – operaciul-teq-
nikuri raketebis Seqmnaze gadaerTo (manamde am institutSi mxolod aviabombebi da 

torpedoebi iqmneboda). 1965 wels organizaciis saxelwodeba Seicvala da mas mos-

kovis Tboteqnikis instituti ewoda, romlis Seucvleli xelmZRvaneli 26 wlis 

ganmavlobaSi al. nadiraZe iyo. 

1966 wels institutis xelmZRvanelobas daevala, Seeqmna sakontinentTaSoriso 

balistikuri raketa moZravi sagrunto kompleqsisaTvis da es proeqti warmatebiT 

ganxorcielda. al. nadiraZis mier agebul iqna raketa `temp-20~. 

1971 wels sakontruqtoro biurom (nadiraZis xelmZRvanelobiT) muSaoba daiwyo 

axal kompleqsze – `pionerze~, romlis warmatebiT dasrulebis Semdeg, 1973 wels 

proeqtis avtors al. nadiraZes ruseTis damsaxurebuli gamomgoneblis wodeba mie-
niWa. 1973 wlis 28 aprils, sabWoTa kavSiris xelmZRvanelobis saidumlo gankargu-
lebiT, nadiraZes saSualo moqmedebis radiusis mqone mobiluri saxmeleTo rake-
tuli kompleqsis Seqmna daevala. 

axali kompleqsis _ `pioneris~ orsafexuriani raketis sabrZolo blokSi indi-
vidualuri damiznebis sami sabrZolo qobini iyo ganTavsebuli da TiToeulis sim-
Zlavre 1.5 mgt-s Seadgenda. `pionerma~ pirveli starti 1974 wlis 21 seqtembers aiRo. 

misi gamocda warmatebiT dasrulda 1976 wlis 9 ianvars (21-e gaSvebis Semdeg). amave 

wlis 11 marts al. nadiraZis am saSualo moqmedebis mobiluri strategiuli sara-
keto kompleqsiT ssr kavSiris armia SeiaraRda. 1976 wlis bolos strategiuli 

jarebis gankargulebaSi 18 gamSvebi danadgari iyo, 1980 wels – 135, ori wlis Semdeg 

ki – 300. `pioneris~ gamoCenam natos wevr qveynebSi didi interesi da SeSfoTeba 

gamoiwvia.  

1976 wlidan aRniSnuli saraketo kompleqsi SeiaraRebaSi miiRes. aRniSnuli 

`saraketo-birTvuli fari~ maSindeli sabWoTa kavSiris namdvili siamaye iyo; unda 

iTqvas, rom vaSingtonis aviaciisa da kosmonavtikis muzeumSi `pioneris~ erT-erTi 

egzemplari dRemde erT-erT TvalsaCino eqsponantad inaxeba. XX saukunis samxedro-

teqnikuri saocreba `topolis~ avtori da Semqmnelic Cveni Tanamemamule al. nadi-

raZe iyo. 

`topolis~ Seqmna erTi garkveuli aucileblobiT iyo ganpirobebuli: meore 

msoflio omis dros, germaneli gamomgoneblis – fon braunis mier gamogonebuli 

`raketa-2~ mokavSireebma da sabWoTa kavSirma saTanadod Seafasa, magram mas erTi 

seriozuli nakli aRmoaCnda – misi sastarto poziciebis ganadgureba martivi iyo, 

aqedan gamomdinare, samxedroebma konstruqtorebs iseTi raketebis Seqmna daavales, 

romelic starts miwisqveSa Saxtebidan aiRebda, radgan SaxtebSi Senaxuli balis-

tikuri raketebis ganadgureba bevrad ufro rTuli iyo, Tumca mowinaaRmdege mxaree-

bis SeiaraRebaSi zusti damiznebis birTvuli iaraRi gamoCnda, misgan ki raketas 
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verc Saxtis kedlebi ver daicavda. amitomac dRis wesrigsSi dadga mobiluri gam-

Svebi danadgaris Seqmnis sakiTxi. 

1977 wlis 19 ivliss moskovis Tboteqnikis institutSi al. nadiraZis xelmZRva-

nelobiT daiwyo axali Taobis mobiluri strategiuli saraketo kompleqs `topo-

lis~ Seqmna.  

1983 wels kompleqsi `topoli~ gamoicada. misi pirveli starti 8 Tebervals 

Sedga da is Saxtidan ganxorcielda. 1987 wlis 28 aprils ki ukve Camoyalibebuli 

iyo misi srulad aRWurvili saraketo polki. samwuxarod, proeqtis avtori ver 

moeswro Tavisi morigi qmnilebis SeiaraRebaSi warmatebiT miRebas. al. nadiraZe 1983 

wlis 3 seqtembers gulis SeteviT moulodnelad gardaicvala.  

unda aRiniSnos, rom `topolis~ gamoyeneba ara marto samxedro miznebiT aris 

SesaZlebeli, aramed 1990-iani wlebis dasawyisSi moskovis Tboteqnikis institutSi, 

seriuli mobiluri kompleqsis `topolis~ bazaze, mcire gabaritiani kosmosuri apa-

ratebis dabal orbitaze gasayvanad Seiqmna myarsawvaviani raketa-matarebeli `star-

tis~ ori varianti – `starti~ da `starti-1~. pirveli aris oTxsafexuriani da misi 

sasargeblo datvirTva orbitebisaTvis (400 km) 500 kg-s Seadgens, xolo meore, xuT-

safexuriania, 570 kg sasargeblo datvirTviT; maTi sastarto masa, Sesabamisad, 47 

da 60 t-a. pirvelis gaSveba kosmosSi warmatebiT ganxorcielda 1993 wlis 25 marts. 

aRsaniSnavia, rom al. nadiraZis mier Seqmnili saraketo kompleqs `topolis~ 

analogi dasavleTis arc erT saxelmwifos ar Seuqmnia.  

al. nadiraZis saraketo teqnikis maRal sabrZolo Tvisebebze metyvelebs is, 

rom sakontrolo gamocdebis Cabarebis, saswavlo-sabrZolo gaSvebis Tu sademon-

stracio srolebis 30-wliani praqtikis ganmavlobaSi ar yofila arc erTi arada-

makmayofilebeli Sedegi, arc erTi warumatebeli gaSveba. misi uSualo xelmZRva-

nelobiT Seiqmna agreTve raketebi myar sawvavze sistemebisaTvis: `vosxodi~, 

`soiuzi~, `kosmosi~, `soiuz-apoloni~ da `progresi~. 

1984 wels al. nadiraZe `Tbilisobis~ dResaswaulze arCeul iqna `sapatio Tbi-

liselad~. es iyo misi bolo Camosvla saqarTveloSi. viziti saqarTveloSi 5 dRes 

gagrZelda. pirvelad man mSoblebis saflavi moinaxula kukiis sasaflaoze, Semdeg 

iTxova mSobliur gorSi wayvana da fexdafex moiara axalgazrdobis droindeli 

sayvareli adgilebi. gzadagza igonebda bavSvobis wlebis Tavgadasavlebs, TiTqos 

eTxoveboda monatrebul samSoblos. 

al. nadiraZes miRebuli hqonda uamravi umaRlesi jildo. is dakrZalulia 

moskovSi, novodeviCis sasaflaoze, sadac dgas misi Zegli. misi xsovnis ukvdavsa-

yofad ruseTis kosmonavtikis federaciisa da moskovis Tboteqnikis institutis 

mier dawesebulia akademikoss al. nadiraZis saxelobis medali. 
 

daskvna 

kosmosisken gadadgmuli pirveli nabijebis Semddeg 60 weli gavida. mis aTvi-
sebaSi XXI saukuneSi civilizacia sul axal-axal nabijebs dgams. garda imisa, rom 

kosmosSi gaSvebulia TiTqmis 1500-mde Tanamgzavri, dRes dedamiwaze arsebuli maso-
brivi sakomunikacio sistema warmoudgenelia internet da mobiluri operatorebis 
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gareSe. dRevandeli gadasaxedidan didi naxtomi gaakeTa kacobriobam, roca marsis 

planetamdec miaRwia, rogorc amaze ocnebobda s. koroliovi. SesaZlebelia, vi-

fiqroT kidevac, rom didi periodi ar gvaSorebs im realobas, roca adamianebi 

SeZleben marsze gafrenas. 

 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. n. vekua. akademikosi niko musxeliSvili. Tb.: mecniereba, 1989.  

2. James Harford. Korolev: How One Man Masterminded the Soviet Drive to Beat America to the Moon. 
John Wiley & Sons, 1999.  

3. S. P. Korolyov. Rocket Flight in the Stratosphere. M.: State Military Publishers, 1934. 
4. S. P. Korolyov. The Practical Significance of Konstantin Tsiolkovsky's Proposals in the Field of Rocketry. 

M.: USSR Academy of Sciences, 1957.  
5. Королева Наталия. С.П. Королев Отец. М.: Наука, 2007. 
6. David Scott, Alexei Leonov. Two Sides of the Moon: Our Story of the Cold War Space Race. with Chris-

tine Toomey. St. Martin's Griffin, 2006. 
7. Космонавтика и ракетостроение. Биографическая энциклопедия. М.: Столичная энциклопедия, 

2006. 
8. Советские и российские космонавты. Cоставители: И. А. Маринин, С. Х. Шамсутдинов, А. В. 

Глушко. 1960_2000 /Под ред. Ю. М. Батурина. М.: Новости космонавтики, 2001. 
9. Andrew Chaikin. A Man on the Moon: The Voyages of the Apollo Astronauts. London: Penguin Books, 

1994. 
10. Первый состав Российского национального комитета по теоретической и прикладной механике. 

Составители А. Н. Богданов, Г. К. Михайлов/Под ред. д-ра физ.-мат. наук Г. К. Михайлова. М.: 
КДУ, Университетская книга, 2018.  

11. Келдыш М. В., Соболев С. Л. Николай Иванович Мусхелишвили (К шестидесятилетию со дня 
рождения) // Успехи математических наук, т. 6, вып. 2(42), 1951, 

12. Осташев А. И. Испытание ракетно-космической техники — дело моей жизни: события и факты. 
Изд. 2-е, испр. и доп. Королёв, 2005. 



116 
 

HISTORY OF SCIENCE 
 
 

60 YEARS SINCE THE BEGINING OF SPACE EXPLORATION  

N. Kavtaradze  
(Georgian Technical University) 

 
Resume. The activity of studying and exploring space from the mid XX century to the modern era is 

briefly discussed in the article.  
The idea of exploring space belongs to the main constructor of this field in the Soviet Union _ S. 

Korolev. The first artificial Earth satellite “Sputnik” was built by him according to his project and then the 
next spacecraft that was created by him was Sputnik „Vostok 1“ by which the first human being Y. Gagarin 
went to outer space. S. Korolev has done the greatest bit in the organization of manufacturing of rocket-pow-
ered space techniques and aircraft weapons during the cold war.  

The article contains information about Georgian scientist and inventor A. Nadiradze and N. Muskhelish-
vili who was admitted by the society of sciences of the world _ they both have done their important bit in 
exploring space.  

The first steps to space were the base of the greatest discoveries which were achieved by humankind in 
the XXI century.  

 

Key words: ballistic rocket; cosmonaut; space; rocket-powered jet.  
 
 
 
 

ИСТОРИЯ НАУКИ 
 

 

60 ЛЕТ С НАЧАЛА ОСВОЕНИЯ КОСМОСА 

Кавтарадзе Н. H. 
(Грузинский технический университет) 

 

Резюме. Кратко рассматривается деятельность ученых в области освоения и изучения космоса с 
середины ХХ века до наших дней. 

Идея освоения космоса принадлежит С. Королеву, главному конструктору, работавшему в этой 
области в Советском Союзе. Под его непосредственным проектом и руководством был построен первый 
космический корабль _ «Спутник», за ним последовал космический корабль «Спутник-Восток-1», в 
котором был запущен первый человек в космос Ю. Гагарин. С. Королев внес наибольший вклад в 
организацию производства в Советском Союзе ракетно-космической техники и ракетного оружия в годы 
холодной войны. 

В статье представлены материалы о грузинском ученом-изобретателе А. Надирадзе и признанным 
мировым научным сообществом ученом Н. Мусхелишвили, внесшем значительный вклад в освоение 
космоса. 

Первые шаги в космос стали основой великих открытий, сделанных человечеством в начале ХХI века. 
 
Ключевые слова: балистическая ракета; космонавт; космос; ракетная система; cпутник. 
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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 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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