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biologia 

 

 

 

wylis roli adamianis kvebis sistemaSi     

vitali RvaCliani, givi gugulaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia adamianis mier yoveldRiurad gamosayenebeli sasmeli 

wylis raodenobis dadgenis sakiTxi. naCvenebia, rom adamianisaTvis saWiro sasmeli 

wylis moxmareba mraval Siga da gare faqtorzea damokidebuli. am faqtorebs Soris 

umniSvnelovanesia misi janmrTelobis mdgomareoba da kvebis stili. adamianis jan-

mrTelobaze uaryofiTad moqmedebs rogorc saWiroze naklebi raodenobis, ise zed-

meti wylis miReba. dasabuTebulia, rom janmrTeli adamianisaTvis wylis saWiro 

raodenobis gansazRvra unda moxdes organizmis moTxovnilebis Sesabamisad: ada-

mianma wyali unda dalios mxolod maSin, rodesac swyuria da Tanac imdeni, ram-

denic daakmayofilebs mis wyurvilis grZnobas. 
 

sakvanZo sityvebi: kvebis stili; optimaluri raodenoba; organizmi; wyali; jan-

mrTeloba. 
 

 

Sesavali  

Cvens droSi Zalze xSirad ismis mowodeba, rom adamianma dRis ganmavlobaSi 

rac SeiZleba meti wyali unda dalios. aseTi mosazreba mravladaa sxvadasxva cno-
bili da popularuli avtoris naSromebSi [1, 2, 3, 7]. isini adamianebs urCeven yo-
veldRiurad 2-3 l wylis miRebas. am mowodebas iziarebs mravali Tanamedrove 

eqimic. Tumca erTi SexedviT martiv mosazrebaSi uxerxuli isaa, rom ar xdeba iseTi 

faqtorebis gaTvaliswineba, romlebic gansazRvravs adamianis organizmisaTvis 

wylis moxmarebis saWiro normas. aseTi norma ki namdvilad arsebobs, radgan mi-
Rebuli wylis raodenoba aucileblad unda Seesabamebodes organizmis mier mox-
marebuli wylis raodenobas. es ki damokidebulia rogorc atmosferos, ise im lo-
kaluri garemos temperaturasa da tenianobaze, romelSic adamians uxdeba cxovreba. 

garda amisa, damokidebulia TviT adamianis organizmis mdgomareobaze (asakze, jan-
mrTelobaze, Sromis xasiaTze, Sromis intensiurobasa da xangrZlivobaze, kvebis 

reJimze da sxv.). aRniSnulisa da kidev bevri sxva faqtoris gauTvaliswineblad 

wylis miRebis Sesaxeb rekomendaciebis gacema dauSvebelia. 
 

 

ZiriTadi nawili 

haeris Semdeg wyali warmoadgens sicocxlisaTvis kritikulad aucilebel kom-
ponents. wylis miRebis aucilebloba ganpirobebulia imiT, rom, Tu ar moxdeba orga-
nizmis cxovelqmedebis Sedegad gamoyofili wylis raodenobis Sevseba, adamiani dai-
Rupeba.  
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adamianis sicocxlisaTvis saWiro wylis gansakuTrebuli roli misi qimiuri da 

fizikuri TvisebebiT aixsneba. am Tvisebebs Soris umniSvnelovanesia wylis moleku-
lebis sakmaod mcire zomebi da mkveTrad gamoxatuli polaruli struqtura, romelic 

wylis molekulaSi wyalbadis dadebiTi da uaryofiTi Jangbadis eleqtruli muxtebis 

arsebobiT aris gamowveuli. polaruli struqturis arsebobis gamo wylis molekulebs 

Soris warmoiqmneba eleqtrostatikuri miziduloba, romelic wyalbaduri bmebis sa-
xeliTaa cnobili. polarulobisa da wyalbaduri bmebis gamo wyali saukeTeso gam-
xsnelia rogorc polaruli, ise ionuri agebulebis mqone nivTierebebisaTvis. swored 

aseTi aRnagoba aqvs rTuli organuli nivTierebebis (cilebis, cximebis, naxSirwylebis 

da nukleinis mJavebis) molekulebs, romlebic mraval polarul da arapolarul kom-
ponents Seicavs. amis gamo wyalTan maTi urTierTqmedebisas miiReba organul niv-
TierebaTa molekulebis sivrculi struqtura, rac ganapirobebs am organuli nivTi-
erebebis biologiur aqtiurobas. 

sxva siTxeebisagan gansxvavebiT wylis duRilis temperatura, aorTqlebis kuTri 

siTbo, siTbotevadoba da Tbogamtaroba sakmaod maRalia. mas SeuZlia STanTqas didi 

raodenobiT siTbo sakuTari temperaturis minimaluri cvlilebis pirobebSi. amis 

Sedegad organizmis ujredebi daculia garemos temperaturis mkveTri cvlilebis 

uaryofiTi zegavlenisagan. wylis maRali Tbogamtaroba uzrunvelyofs organizmis 

qsovilebs Soris siTbos Tanabrad gadanawilebas. wylis aorTqlebaze didi raode-
nobiT siTbo ixarjeba, rac uzrunvelyofs adamianis dacvas gadametxurebisagan swo-
red wylis aorTqlebis (oflis gamoyofis) xarjze. wyali ukumSveli siTxea da amiT 

ujredebsa da qsovilebSi uzrunvelyofs saWiro wnevas, rac ganapirobebs ujredebis 

moculobisa da daWimulobis SenarCunebas. 

garda zemoaRniSnuli maregulirebeli Tvisebebisa, cocxal ujredebSi wyali 

uSualod monawileobs sasicocxlo biologiur da qimiur procesebSi, qmnis iseT 

pirobebs, romlebSic mimdinareobs ujredSiga procesebi da uamravi cocxali or-
ganizmisaTvis sasicocxlo garemos qmnis. swored amitom wylis gareSe adamianebi 

ori-sami dRis Semdeg iRupebian. Sesabamisad, imisaTvis, rom organizmma normalurad 

SeZlos funqcionireba, aucilebelia man miiRos saWiro raodenobis wyali. magram 

gasaTvaliswinebelia isic, rom zedmeti wylis moReba organizmisaTvis SeiZleba 

saziano aRmoCndes. 

mTeli wyali, romelsac adamiani svams absorbirdeba sisxlSi piris Rrus, kuWisa 

da nawlavebis lorwovanas gavliT. sxeulSi wylisa da marilebis Semcvelobis regu-

laciis procesia osmoregulacia, romelic eqskreciasTan erTad organizmisaTvis umni-

Svnelovanes homeostazur procesadaa miCneuli. adamianis mTavar eqskreciul da os-

moregulatorul organos Tirkmeli warmoadgens, romlis muSaoba antidiurezuli 

hormoniT regulirdeba. 

Tirkmlis nefronebs nivTierebaTa cvlis produqtebiT datvirTuli sisxli 

arterioliT miewodeba, romlis kapilarebSi gamavali sisxlidan mis kafsulaSi yvela 

dabalmolekuluri nivTiereba (wyali, glukoza, aminmJavebi, vitaminebi, zogierTi hor-

moni, Sardovana, Sardis mJava, marilebi) ifiltreba. Tirkmeli uzarmazar samuSaos 

asrulebs filtratis ukan, isev organizmSi Sesawovad da masSi arsebuli sasargeblo 

nivTierebebis kvlav organizmisaTvis dasabruneblad. samagierod, filtraciis gziT 

organizmi Tavisufldeba nivTierebaTa cvlis iseTi saboloo produqtebisagan, rogo-

ricaa Sardovana da Sardis mJava.  
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wyali Tavs iyris Semkreb milakebSi, sadac igi osmosiT Seiwoveba. swored Sem-

krebi milakebidan xdeba wylis sisxlSi gadasvla misi aqvaporinebis gavliT. Semkrebi 

milakebi yovelTvis erT reJimSi ar muSaobs. maTi aqtiuroba damokidebulia orga-

nizmis mdgomareobaze. Tu organizmma didi raodenobiT siTxe miiRo sasmeli wylis 

saxiT, maSin ixsneba Semkrebi milakebis aqvaporinebi da Tirkmlidan wyali sisxlSi 

gadadis. Tirkmlidan sisxlSi zedmeti raodenobis wylis gadasvlis mizezi SeiZleba 

gaxdes: tkbili an mariliani sakvebi, organizmis mier zedmeti wylis dakargva haeris 

maRali temperaturis, mSrali garemos, daZabuli fizikuri muSaobis, Rebinebis da sxva 

mizezebis gamo.  

zedmeti raodenobis wylis sisxlSi moxvedra ki Zalze sazianoa organizmisaTvis, 

radgan iwvevs sisxlZarRvebisa da Tirkmelebis gadatvirTvas da cveTas, sisxlis wnevis 

momatebas da, rac aseve Zalze uaryofiTi movlenaa, SardTan da oflTan erTad or-

ganizmidan (pirvel rigSi Zvlebidan, romlebic mineralebisa da mikroelementebis Zi-

riTadi sacavia) sasargeblo elementebis gamorecxvas. 

marTlac, dRe-Ramis ganmavlobaSi organizmis mTeli sisxli Tirkmels 3000-jer 

gaivlis. Tirkmlis epiTeliumis ujredebi pirveladi Sardidan daaxloebiT 96 % wyals 

isev ukan, sisxlSi Seiwovs, rac energiis did danaxarjebs moiTxovs. swored amitom, 

miuxedavad imisa, rom Tirkmlebis masa sxeulis masis mxolod daaxloebiT  

9 %-s Seadgens, organizmis mier moxmarebuli mTeli Jangbadis 16,5 % swored maTze 

modis. aqedan gamomdinare, rac ufro metia organizmSi wyali, miT ufro meti muSaobis 

Sesruleba uwevs Tirkmelebs da kidev ufro metia maTi dazianebis SesaZlebloba.  

garda zemoaRniSnulisa, sisxlSi wylis Semcvelobis gazrda ganapirobebs masSi 

mJavatutovani balansis darRvevas, rasac ver egueba sisxlis warmomqmneli organoebi, 

radgan aman SeiZleba sisxlis ujredebis daRupva gamoiwvios. amitom Warbi siTxe (wya-

li) nawilobriv igzavneba ujredebs Soris sivrceebSi da limfaSi, nawilobriv ki 

xdeba misi gamdidreba (Sevseba) kalciumis, magniumis da kaliumis marilebiT, rac uz-

runvelyofs am wylis mJavatutovani balansis aRdgenas, Tumca aRniSnuli elementebis 

mopoveba xorcieldeba adamianis organizmidan, ZiriTadad Zvlebidan. es ki organi-

zmidan am Seufasebeli mineralebis gamorecxvisa da xSirad zedmeti wylis miRebiT 

gamowveuli osteoporoziTa da parodontoziT organizmis daavadebis mizezi xdeba. 

amdenad, rac ufro meti wyalia sisxlSi, miT ufro matulobs siTxis is raode-

noba, romelic sisxlis mimoqcevis Caketil sistemaSi moZraobs. xolo, rac ufro meti 

siTxea erTsa da imave Caketil sistemaSi, miT ufro maRalia wnevis awevis riski. 

Sesabamisad, zedmeti wylis daleva (miT ufro distilirebulisa) adamianis or-

ganizmisaTvis zianis momtania. 

rogorc zemoT aRvniSneT, adamianis organizmisaTvis saWiro wylis raodenobis 

dadgenis sakiTxi dakavSirebulia misi kvebis stilTanac. 

sayovelTaod cnobilia, rom saWmlis moneleba piris RruSi iwyeba, raSic mni-

Svnelovan rols asrulebs sanerwyve jirkvlebidan da lorwovani garsis sxva uamravi 

wvrili jirkvlidan gamoyofili nerwyvi. nerwyvi susti tute reaqciis mqone blanti 

siTxea, romelic didi raodenobiT wyalsa da saWmlis momnelebel ferments Seicavs. 

maTi gavleniT swored piris RruSi mimdinareobs naxSirwylebis moneleba ZiriTadad 

oligosaqaridebamde. 

sakvebis gadamuSavebis meore ZiriTadi organo kuWia, romelsac mJava reaqcia aqvs 

masSi arsebuli jirkvlebis mier gamomuSavebuli kuWis wvenSi marilmJavas Semcvelo-
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bis gamo. kuWis wveni axdens cilis makromolekulebis daSlas SedarebiT patara frag-

mentebad, aseve rZeSi arsebuli cximebis daSlas. kuWis wveni naxSirwylebze moqmed 

fermentebs ar Seicavs. amitom piris RruSi dawyebuli naxSirwylebis moneleba kuWSi 

wydeba (wvril nawlavebSi moxvedramde), radgan mJava areSi naxSirwylebze moqmedi 

amilaza inaqtivacias ganicdis. 

sakvebis mniSvnelovani gadamamuSavebeli organoebia agreTve Tormetgoja da 

wvrili nawlavebi, romlebsac tute reaqcia aqvs. swored aq mTavrdeba organul niv-

TierebaTa daSla saboloo produqtebamde: cilebi iSleba aminmJavebad, cximebi _ cxi-

movan mJavebad da glicerinad, naxSirwylebi ki _ glukozad. 

cxadia, naxSirwylebi da cximebi kuWSi arsebul marilmJavaSi ar gadamuSavdeba. 

isini qimiuri TvalsazrisiT praqtikulad ucvleli saxiT xvdebian wvril nawlavebSi, 

sadac naxSirwylebs Slis kuWqveSa jirkvlis mier gamomuSavebuli sekretirebuli 

fermentebi, xolo cximebis emulgireba xdeba naRvlis buStidan da kuWqveSa jirkvli-

dan gamoyofili fermentebisa da naRvlis daxmarebiT. kuWis ZiriTadi daniSnulebaa 

cilovani sakvebis (xorci, Tevzi, rZe, karaqi, araJani, kvercxi, soia, lobio, zRvis 

wyalmcenareebi da sxv.) gadamuSaveba. 

Wamis procesSi zedmeti raodenobiT miRebuli wyali pirvel rigSi moqmedebs 

kuWis wvenze da axdens swored im mJava reaqciis mqone marilmJavas neitralizacias, 

romelic cilebis gadasamuSavebladaa aucilebeli. amitom, cilovani sakvebis miRe-

bisas wylis daleva arasasurvelia daaxloebiT 3_5 sT-is ganmavlobaSi; e. i. manam, 

sanam es sakvebi kuWSi ar gadamuSavdeba. es dro sakmarisia imisaTvis, rom kuWis wvenSi 

arsebulma marilmJavam srulad Seasrulos Tavisi funqcia: cilis molekulebis grZe-

li jaWvebi mcire zomis peptidebad daxliCos, rZis xsnadi kazeinogeni uxsnad kazeinSi 

gadaiyvanos da rZis emulgirebuli cximebi daSalos glicerinad da cximovan mJavebad. 

rac Seexeba naxSirwylebiT da cximebiT mdidar sakvebs, aseTi produqtebi si-

sxlSi Saqris donis momatebas iwvevs. rogorc zemoT aRvniSneT, sisxlis warmomqmneli 

organoebi ver egueba masSi mJavatutovani balansis darRvevas. amis gamo sisxlSi Sa-

qris donis momatebaze organizmi momentalurad reagirebs kuWqveSa jirkvlis (insu-

linis) muSaobis aqtivizaciiT da axdens Warbi Saqris ganeitralebas wylis daxmarebiT. 

aqedan gamomdinare, vegetarianelebs, tkbili, mJave da mware sakvebis moyvarulebs nam-

dvilad sWirdebaT meti wylis miReba. marcvleulis, xilis, bostneulis mravalwliani 

moxmarebis SemTxvevaSi sakvebi ise Zlier `daaSaqrianebs~ sisxls, rom am sisxlis war-

momqmneli organoebi iZulebulia wylis STanTqmis xarjze gazardos sisxlis mocu-

loba, raTa Seamciros glukozis maRali koncentracia da insulini. SeiZleba iTqvas, 

rom swored amas emsaxureba is 2-3 l wylis miReba dReSi, rasac Tanamedrove `swori 

kvebis~ apologetebi urCeven adamianebs, magram isini imaze ar fiqroben, rom, rac meti 

siTxea erTsa da imave sisxlZarRvebis Caketil sistemaSi, miT ufro meti wnevaa am 

sistemaSi. aqve SevniSnavT, rom swored es SeiZleba gaxdes hipertoniuli daavadebis 

Camoyalibebis mizezi. 

zemoaRniSnulidan gamomdinare, adamianis organizmisaTvis sazianoa rogorc ara-

sakmarisi, ise zedmeti wylis miReba. amitom adamianma yovelTvis unda miiRos zustad 

imdeni wyali, ramdenic misi organizmisTvisaa saWiro. calkeuli konkretuli pirobebis 

Sesabamisad, adamianisaTvis saWiro wylis zusti raodenobis dadgenaze ki bunebam iz-

runa misi nervuli sistemis osmoregulaciisa da eqskreciis organoebTan dakavSirebis 

gziT. Tu raime mizeziT organizmma zedmeti wyali dakarga an tkbili, mariliani da 
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mware sakvebi miiRo, amaze reagirebs hipoTalmusis specialuri ujredebi _ osmore-

ceptorebi, romelTa informaciis sapasuxod hipoTalmusi aCens wyurvilis SegrZnebas. 

amasTanave hipoTalmusi axdens hipofizis stimulirebas, romelic Tavisi hormonis 

(vazopresinis) daxmarebiT axorcielebs Tirkmlis Semkrebi milakebis aqvaporinebis 

gaxsnas da Tirkmlidan wylis sisxlSi miwodebis gaadvilebas. rodesac sisxlis Se-

dgeniloba normaluri gaxdeba (masSi Saqrebis da marilebis koncentracia normalur 

farglebSi aRdgeba), amas isev hipoTalmusis osmocentrebi aRmoaCens. amis Sedegad 

Semcirdeba vazopresinis gamoyofa, Tirkmlidan sisxlSi gadasuli wylis raodenoba 

da, wyurvilis SegrZnebac Sewydeba. amitom yvelaze ukeTesi iqneba adamianma wyali 

maSin dalios, rodesac misi organizmi wyurvils SeigrZnobs da imdeni dalios, ram-

denic mis wyurvils daakmayofilebs (Cvens garSemo mTeli cxovelTa samyaroc xom 

swored ase cxovrobs). 

 
 
daskvna 

yovelive zemoTqmulis safuZvelze SeiZleba davaskvnaT, rom adamianebisaTvis 

`swori kvebis~ wesis saxeliT rCevebis micema, rom dalion didi raodenobiT wyali 

an garkveuli `gantvirTvis~ dReebSi gamoiyenon distilirebuli wyali, Cveni azriT, 

arasworia. janmrTelma adamianma yoveldRiurad unda miiRos wylis saWiro, opti-
maluri raodenoba, romlis gansazRvra xdeba organizmis moTxovnilebis Sesaba-
misad: dalios mxolod maSin, rodesac swyuria da im SemTxvevaSic ki, Tu swyuria 

Wamis procesSi. amasTan, wyali adamianma imdeni unda dalios, ramdenic mouklavs 

wyurvilis grZnobas. rac Seexeba avadmyofebs, maTTvis wylis saWiro raodenobas 

gansazRvravs eqimi maTi konkretuli mdgomareobis mixedviT da, ra Tqma unda, daava-
debis gaTvaliswinebiT. 
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BIOLOGY 
 
 

THE ROLE OF WATER IN THE HUMAN NUTRITION SYSTEM 
V. Gvachliani, G. Gugulashvili  
(Georgian Technical University) 

 
Resume: There is considered the issue of the amount of water taken by humans every day. It is shown, 

that the required amount of water taken by a person depends on a number of both internal and external factors. 
Among these factors, the most important are the state of human health and the style of his nutrition. For 
humans, it is undesirable to take both insufficient water and excess water. It is shown that for a healthy person 
the determination of the optimal amount of water should be carried out in accordance with the needs of his 
body: a person should drink only when he feels thirst and should drink until the feeling of thirst is completely 
reduced.  

 
Key words: health; optimal amount; organizm; style of the nutrition; water.  

 
 
 
 

БИОЛОГИЯ 

 

 
РОЛЬ ВОДЫ В СИСТЕМЕ ПИТАНИЯ ЧЕЛОВЕКА 

Гвачлиани В. В., Гугулашвили Г. Л. 
(Грузинский технический университет) 

 
Резюме. Рассмотрен вопрос количества воды, принимаемого человеком ежедневно. Показано, 

что необходимое количество принимаемой человеком воды зависит от ряда факторов как внутренних, 
так и внешних. Среди данных факторов важнейшими являются состояние здоровья человека и стиль 
его питания. Для человека нежелательным является прием как недостаточного количества воды, так и 
излишнего. Для здорового человека определение оптимального количества воды должно осуще-
ствляться в соответствии с потребностями его организма: человек должен пить только тогда, когда 
чувствует жажду и должен пить до тех пор, пока полностью не уталит чувство жажды. 

 
Ключевые слова: вода; здоровье; оптимальное количество; организм; система питания. 
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fsiqobiologia 

 

 

 

xmauri da mobiluri telefoni agresiis formirebisa da  

janmrTelobis damazianebeli erT-erTi fsiqobiologiuri  

faqtoria       

nugzar aleqsiZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti, samedicino  

universiteti GEOMEDI) 

 

 

reziume: naSromSi ganxilulia agresiuli organizmebis formirebis fsiqobio-

logiuri safuZvlebis ramdenime faqtori. am faqtorTa Soris aqtiurad ganixileba 

agresiuli socialuri garemo, mobiluri telefonebi da akustikuri terorizmi, 

rac dRes TbilisSi farTodaa gavrcelebuli ,,musikaluri nagvis~ saxiT. 

detaluradaa gaanalizebuli mobiluri telefonebis mavne gavlena yvela asa-
kis adamianebSi, romlebic ganuwyvetliv iqeqebiaნ telefonebSi. aseT sarkisebr da-
mokidebulebas socialur narkomanias uwodeben. dadgenilia, rom mobiluri tele-
fonebis gavleniT Zlierdeba autizmis speqtris moSliloba. axalgazrdebis soci-
aluri narkomaniisagan dacvis mizniT sasurvelia maTi saintereso saqmianobaSi (mu-
sika, xatva, sporti, saswavlo-samecniero wreebi da sxv.) CarTva. 

 

sakvanZo sityvebi: agresia; agresiuli socialuri garemo; agresiis mastimuli-

rebeli faqtorebi; akustikuri terorizmi. 
 

 

Sesavali  

gasuli saukunis 90-ian wlebSi saqarTveloSi Seiqmna umZimesi agresiuli ga-
remo, rac gamowveuli iyo uSuqobiT, sibneliT, siciviT da sxva faqtorebiT, rasac 

mohyva moqalaqeTa Soris agresiuli damokidebuleba. marTalia, am mxriv dRes mdgo-
mareoba sagrZnoblad gamosworebulia, magram axla metad savalalo mdgomareoba 

Seiqmna quCebSi manqanebis siWarbiT gamowveuli xmauriT. 

bioqimiuri gamokvlevebis safuZvelze gamoikveTa agresiuli organizmebis for-
mirebis fsiqobiologiuri safuZvlebis ramdenime faqtori, romelTagan amJamad Zal-
ze aqtualuria xmauri da akustikuri terorizmi, mobiluri telefonebi, virtualu-
ri socialuri autizmi. 

 
 

ZiriTadi nawili 

xmauriTa da eleqtromagnituri talRebiT akustikuri terorizmi pirvelad ga-
moyenebuli iyo kubaSi amerikeli warmomadgenlobis mimarT. aSS-is sagareo saqmeTa 

saministrom maleve SeniSna TavianTi TanamSromlebis fsiqoemociuri mdgomareoba, 

janmrTelobis gauareseba da droulad moxda kubidan maTi gawveva.  
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aRsaniSnavia, rom wlebis ganmavlobaSi da dResac Tbilisel moqalaqeebs cxo-
vreba uxdebaT akustikuri terorizmis pirobebSi, roca quCis xmaurs emateba res-
tornebidan da kafeebidan gamosuli xmauri da zogjer igi sasikvdilo 70 decibel-

sac ki aRemateba.  

samwuxarod, qalaqis pasuxismgebelma pirebma ar gaiTvaliwines mecnierTa wina-

dadebebi imis Sesaxeb, rom maRali bgerebi, e. w. `akustikuri nagavi~, romelic 30 

decibels aRemateba, iwvevs aseulobiT im neironis sikvdils, romelTa meSveobiT 

xorcieldeba Tavis tvinSi xmovani bgerebis SegrZneba da gavrceleba. bgeris ga-
maZliereblis erTma akordma SesaZlebelia gaanaddguros ramdenime aseuli neironi, 

rac gavlenas axdens axalgazrdebis Tavis tvinis ganviTarebasa da mexsierebis for-
mirebaze. es gansakuTrebiT saxifaToa postembrionuli ganviTarebisas, axalSobi-
lebisa da mozardi TaobisaTvis.  

dadgenilia, rom 42 decibelis pirobebSi sagrZnoblad matulobs Tavis tvinSi 

sisxlis wneva, xolo rodesac xmauri 50 decibels aRemateba, bavSvebSi aRiniSneba 

agresiuli qcevebi, Zlieri agzneba, umadoba, depresia da adrenalinis Warbi raode-

nobiT gamoyofa, rac iwvevs maT aranormalur qcevebs. gasaTvaliswinebelia, rom Tana-

medrove musikaluri sistemebis dinamikebis simZlavre ramdenjerme aRemateba reaqti-

uli TviTmfrinavebis Zravas xmaursac ki, rac sakmaod azianebs adamianis centralur 

nervul sistemas. aseT pirobebSi arc goneba da arc suli ar eqvemdebareba intele-

qtualur kontrols, ikargeba cnobiereba, qvecnobierad iRviZebs cxoveluri miswra-
febebi, seqsualuri ltolva, agresia, rac xSirad mkvlelobiTac ki mTavrdeba.  

erT-erTi restornis TanamSromlebis gamokiTxvis Sedegad aRmoCnda, rom isini 

Sin dabrunebisas uCiodnen Zlier Tavis tkivilsa da wnevis momatebas. aRsaniSnavia, 

rom restornebSi xmamaRali ,,musikis~ gamo iseTi xmauria xolme, rom sufrasTan 

msxdomi megobrebi erTmaneTs ver esaubrebian. msgavsi ram arc erT ucxour res-
toransa da kafeSi ar xdeba. iq ukraven sakmaod mSvid musikalur nawarmoebebs 

dabal tonebSi, aravin cdilobs xmauriani musikiT miizidos klientebi restoranSi 

Sesasvlelad. Cven ra gvemarTeba, risTvis da visTvis vxmaurobT?  

xmaurTan dakavSirebiT gamarTul parlamentis erT-erT sxdomaze mecnierebma 

waradgines Tanamedrove biosamedicino kvlevis Sedegebi, rac adasturebda adamia-
nebze xmauris uaryofiT zegavlnas, rom 60_70 decibelis pirobebSi aRiniSneba in-
sultisa da infarqtis SemTxvevebis 25_30 %-iT mateba da sisxlZarRvTa umZimesi 

daavadebebis ganviTareba. dadgenili normis mixedviT mosaxleobis sacxovrebel 

binebTan axlos mdebare restornebidan gamomavali xmauri 20_30 decibels ar unda 

aRematebodes. samwuxarod, parlamentis dadgenilebis Tanaxmad xmauri unda gaizo-
mos daxuruli fanjrebis pirobebSi, rac imas niSnavs, rom mosaxleobam zamTar-

zafxul uhaero, daxSul binebSi unda icxovros, xolo restornebis mesveurebma ar 

unda ifiqron im ubnis macxovreblebze, romlebsac dakarguli aqvT simSvide. sain-
teresoa, saidan moxvda amdeni agresiuli menejeri TbilisSi? iqneb maTTvis treni-

ngis Catarebaa saWiro, rom Seignon, Tu ra danaSauls sCadian mosaxleobis winaSe 

`akustikuri terorizmiT~. iqneb swored am `akustikuri terorizmis~ gavleniTaa 

gamowveuli axalgazrdebs Soris arsebuli agresiuli damokidebuleba? Zalian 

vcdilob Tbiliselebis dacvas xmaurisagan, magram uSedegod. iqneb kidev erTxel 

gadaixedos es sakiTxi da parlamentma Secvalos misi gadawyvetileba da baTumis 

meriis gadawyvetilebis msgavsad daadginos, rom mosaxleobis sacxovrebel binebTan 

axlos mdebare restornebisa da kafeebiis xmauri 30 decibels ar aRematebodes. 
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albaT, droa yuradReba gavamaxviloT aRniSnul problemebze, raTa kidev ufro ar 

dazaraldes Tbiliselebis janmrTeloba da fsiqika [3].  
aqve minda yuradReba gavamaxvilo quCis musikosebze, romlebic xSirad Zlieri 

xmauris fonze mTeli dRis ganmavlobaSi ukraven da mRerian (zogjer Zalian kar-
gadac) sacxovrebeli binebis win. upriania es xdebodes mxolod garkveul sivrciT 

areebSi, Tundac miwisqveSa gadasasvlelebSi, sadac moqalaqeebi uwyvetliv moZra-

oben da musikis mowonebis SemTxvevaSi gasamrjelosac ixdian. magram Cemi fsi-

qoemociuri gamocdilebiT, kargi Tu cudi quCis musikosebis `moRvaweoba~ moqala-
qeTa saxlebis fanjrebis win, erTi da igive musikaluri programiT, yovlad dau-

Sveblad mimaCnia. 

garda zemoT CamoTvlili mizezebisa, agresiis formirebis kidev erTi mastimu-
lirebeli faqtoria mobiluri telefonebi. 

bolo xanebSi 5-6 wlis bavSvebi, skolis moswavleebi, mozrdili Taoba Tu 

xandazmulebi intensiurad iyeneben mobilur telefonebs aTasgvari informaciis 

mosapoveblad. samwuxarod, TiTqmis yvela asakis adamianebi, qalbatonebi Tu mama-

kacebi transportSi, dasasvenebel adgilebSi, saxlSi, TeatrSi, operaSic ki Cayur-

suli arian mobilur telefonebSi da cxadia, maT ara aqvT gacnobierebuli, rom 

Zalauneburad isini iseve xdebian mobilur telefonze damokidebulebi, rogorc 

narkomanebi narkotikebze. dRes ukve aSkaraa, rom mobiluri telefonebi gvevlineba 

rogorc `narkotiki~, axalgazrdebi ki yalibdebian mobiluris mimaT ,,ekranze damo-
kidebuli~, amitom am movlenas SeiZleba vuwodoT `socialuri narkomania~. 

mobiluri telefoniT bavSvebis xangrZlivi droiT TamaSisas SeiniSneba mxe-

dvelobis dazianeba, Cndeba epilefsiis ganviTarebis riskic. mSobelTa gamokiTxvis 

Sedegad davrwmundi, rom axalgazrdebma Tavi daanebes wignebis kiTxvas, maT daer-

RvaT cirkaduli ritmi, aReniSnebaT uZiloba da, rac mTavaria, maT qcevebSi Seini-

Sneba agresiuli damokidebuleba mSoblebis mimarT da sazogadoebisagan socialu-

ri izolacia ise, rogorc es autizmis speqtris aSlilobis mqone bavSvebSi xdeba. 

literaturaSi mas virtualur autizmsac uwodeben.  

sayuradReboa is faqti, rom rodesac maimuns Seaswavles mobilurSi `qeqva~, 

man ramdenime kviris ganmavlobaSi uwyvetliv ganagrZo mobiluriT TamaSi da imdenad 

gaitaca am TamaSma, rom ori kviris ganmavlobaSi kveba Sewyvita. roca maimuns gamo-

glijes mobiluri telefoni, igi imdenad agresiuli gaxda, rom momsaxure perso-

nali iZulebuli gaxda damamSvidebeli preparatiT daemSvidebinaT cxoveli. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, vfiqrob, rom dRes sazogadoebam saTanado yu-

radReba unda dauTmos ekologias da davicvaT Cveni qalaqi rogorc gamonabolqviT, 

ise xmauriT dabinZurebisagan; ganaTlebis muSakebma, skolis direqtorebma, maswav-

leblebma da mSoblebma droa imsjelon imis Sesaxeb, Tu rogor gadavarCinoT Cveni 

momavali Taoba agresiisagan da `socialuri narkomanis~ Camoyalibebisagan. pirvel 

rigSi, albaT, unda gaviTvaliswinoT mozardebis interesebis sfero da isini CavabaT 

maTTvis saintereso saqmianobaSi (musika, xatva, sporti, saswavlo-samecniro wree-
bi da sxv.) [4]. 
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PSYCHOBIOLOGY 
 
 

NOISE AND MOBILE PHONE - ONE OF PSYCHOBIOLOGICAL FACTORS OF 
FORMATION AGGRESSION AND CAUSES TO HEALTH 
N. Aleksidze  
(I. Javakhishvili Tbilisi State University, Medical University “GEOMEDI”) 

 
Resume: There is considered several factors of the psychobiological basis for the formation of aggres-

sive organisms. Among these factors are the aggressive social environment, mobile phones and acoustic ter-
rorism, which are widespread today in Tbilisi as `musical garbage~ and are actively analyzed. The harmful 
effect of mobile phones on those people of all ages who are constantly `digging in phones~ is analyzed in 
detail. We call such a mirror dependence as social addiction. It has been found that under the influence of 
mobile phones, the autism spectrum disorder intensifies. In order to protect against social addiction, it is ad-
visable to include young people in the field of activity of interest to them (music, drawing, sports, educational 
and scientific circles, etc.).  

 
Key words: agression; aggressive social enviroment; acoustic terrorism; factors of stimulations of 

agression.  
 
 
 
 

ПСИХОБИОЛОГИЯ 
 

 

ШУМ И МОБИЛЬНЫЙ ТЕЛЕФОН – ОДИН ИЗ ПСИХОБИОЛОГИЧЕСКИХ 
ФАКТОРОВ ФОРМИРОВАНИЯ АГРЕССИИ И ПРИЧИНЕНИЯ ВРЕДА  
ЗДОРОВЬЮ 

Алексидзе Н. Г. 
(Тбилисский государственный университет им. И. Джавахишвили, Медицинский университет  
«ГЕОМЕД») 

 
Резюме. В работе рассматриваются несколько факторов психобиологических основ формирова-

ния агрессивных организмов. В числе этих факторов активно анализируются агрессивная социальная 
среда, мобильные телефоны и акустический терроризм, широко распространенный сегодня в Тбилиси 
в виде `музыкального мусора~. Детально проанализировано вредное влияние мобильных телефонов на 
тех людей всех возрастов, которые беспрерывно `копаются~ в телефонах. Подобную зеркальную зави-
симость назвали социальной наркоманией. Установлено, что под влиянием мобильных телефонов уси-
ливается расстройство спектра аутизма. С целью защиты от социальной наркомании желательно вклю-
чать молодых людей в интересующую их сферу деятельности (музыка, рисование, спорт, учебно-науч-
ные кружки и др.). 

 
Ключевые слова: агрессия; агресивная социальная среда; акустический терроризм; мастимули-

рующие факторы агрессии. 
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q. Tbilisis akaki wereTlis gamziris satransporto xmauriT  

dabinZurebis xarisxis Sefaseba       

aleqsandre miqaberiZe, vaxtang gvaxaria, tariel adamia,  

guram JorJoliani 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

al. janeliZis geologiis instituti) 

 

 

reziume: ganxilulia q. Tbilisis akaki wereTlis gamziris saavtomobilo tran-
sportis xmauriT dabinZurebis mdgomareoba. gamoTvlebi Catarebulia gamziris sxva-
dasxva monakveTze drois erTeulSi gamavali transportis raodenobis gansazRvris 

safuZvelze. sakvlev raionebSi gamoTvlilia transportis nakadis xmauris maxasia-
Teblebi. 

 

sakvanZo sityvebi: moZraobis intensiuroba; xmauri; xmauriT dabinZureba; xmau-

ris done. 
 

 

Sesavali  

xmauriT dabinZureba fizikuri dabinZurebis saxea da xmauris donis bunebriv 

doneze gadaWarbebiT ganisazRvreba. fiziologiuri TvalsazrisiT igi arasasike-
Tod aRqmuli bgeraa, romelic erT-erT tipur ekologiur dabinZurebas warmoadgens 

da uSualod zemoqmedebs im garemoze, romelzedac damokidebulia adamianis janmr-
Teloba. 

gadametebuli xmauri Cveni civilizaciis ubedurebaa. qalaqSi mcxovrebTa daa-
vadebebis (daRliloba, sisxlis wnevis momateba, kuWis wyluli, mexsierebis gauare-
seba, nervul-fsiqikuri daavadebebi da sxv.) 30 %-ze meti gadaWarbebuli xmauris 

xangrZliv zemoqmedebasTanaa dakavSirebuli.  

literaturuli monacemebis mixedviT did qalaqebSi xmauriT dabinZurebis Zi-
riTadi wyaroa saavtomobilo transporti, romelzec modis akustikuri dabinZure-
bis wyaroebis 80_90 %-mde. bolo aTwleulebis ganmavlobaSi satransporto saSua-
lebebis, amortizebuli transportis gazrdili raodenobisa da sxva mravali mize-
zis gamo akustikuri velebis zemoqmedeba xmamaRlobis subieqturi aRqmis mixedviT 

TiTqmis 1,5-jer gaizarda. aseve gaizarda im mosaxleobis raodenobac, romelic im-
yofeba xmauris zenormatiuli zemoqmedebis pirobebSi. 
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xmauris yvelaze didi done (70_80 db) fiqsirdeba maRalintensiuri satranspor-
to magistralebis mimdebare sacxovrebeli saxlebis siaxloves. dRis saaTebSi sac-
xovrebel ubnebSi xmauris norma Seadgens 55 db-s, magram transportis nakadis uSu-
alo zegavlenis qveS myofi saxlebis fasadebze xmaurma normas SesaZloa 15-25 db-

iT gadaaWarbos. 

 

 

ZiriTadi nawili 

maRali donis akustikuri xmauris gamosavlenad, Cveulebriv, gamoiyeneba xmau-
ris maxasiaTeblis rogorc gazomvis, ise gamoTvlis meTodebi [1_3], romlebic gami-
znulia adgilze gamokvlevebisaTvis da iTvaliswinebs urbanizebuli teritoriis 

farglebSi bgeriTi talRebis gavrcelebaze moqmed yvela faqtors.  

saavtomobilo transportis xmauris maxasiaTebelia LАeqv. (dba). esaa maCvenebeli, 

romelic damokidebulia dRisa da Ramis yvelaze ufro xmaurian periodebSi moZra-
obis intensiurobaze, nakadSi satvirTo da sazogadoebrivi transportis wilze, 

transportis nakadis saSualo siCqareze, gzis geometriul maxasiaTeblebze, gamyofi 

zolis parametrebze da sxv. 

Cven mier adre Seswavlili iyo vakisa da saburTalos raionebis ZriTadi sa-

transporto magistralebis mimdebare teritoriebis saavtomobilo transportiT da-

binZurebis xarisxi [4_8]. 

amJamad warmogidgenT q. TbilisSi akaki wereTlis gamziris saavtomobilo 

transportis xmauriT dabinZurebis xarisxis kvlevis Sedegebs.  

aRniSnuli magistralis gaswvriv mdebareobs samedicino da saswavlo dawese-
bulebebi, sacxovrebeli da sazogadoebrivi daniSnulebis Senobebi; magistralebis 

gadakveTis zonebs yofs moZraobis regulirebadi da TviTregulirebadi gamyofzo-
liani quCebi. 

kvlevebi tardeboda samuSao dReebSi. sakvlev ubnebze daTvlil iqna erTi 

saaTis ganmavlobaSi orive mimarTulebiT moZravi saavtomobilo transportis erTe-
ulebis saSualo raodenoba dRe-Ramis ganmavlobaSi. avtotransportis ZiriTad na-
kads Seadgenda msubuqi avtomobilebi, romelTa raodenoba gavlili avtomobilebis 

saerTo raodenobis 90 %-ze meti iyo. sakvlev ubnebze gavliliAavtotransportis 

raodenoba icvleboda dRe-Ramis droze damokidebulebiT.  

1-l nax-ze mocemulia akaki wereTlis gamziris gzajvaredinebze (giorgi caba-
Zisa da irodion evdoSvilis quCebs Soris) drois erTsaaTian SualedSi gavlili 

avtomanqanebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi. K 

am naxazis mixedviT moZraobis intensiuroba 8-9 sT-dan 9-10 sT-mde TiTqmis 

yvela monakveTze sagrZnoblad matulobs. 11-12 sT-is SualedSi ki moZraobis inten-

siuroba iklebs. 14-15 sT-is intervalSi intensiuroba isev izrdeba, 18-20 sT-is Sua-

ledSi aRwevs maqsimums da 21-22 sT-is SualedSi mkveTrad mcirdeba. 
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nax. 1. Aakaki wereTlis gamziris gzajvaredinebze (giorgi cabaZisa da irodion evdo-

Svilis quCebs Soris) drois erTsaaTian SualedSi moZravi avtomobilebis intensiurobis 

(avt/sT) cvlileba dRe-Ramis ganmavlobaSi: 1 – giorgi cabaZis quCidan vaxuSti bagrationis 

quCamde; 2 – vaxuSti bagrationis quCidan irodion evdoSvilis quCamde; 3 – vaxuSti bagra-

tionis quCidan giorgi cabaZis quCamde; 4 – irodion evdoSvilis quCidan vaxuSti bagrati-

onis quCamde 

  

me-2 nax-ze mocemulia akaki wereTlis gamziris gzajvaredinebze (irodion ev-

doSvilis quCasa da daviთ baqraZis quCebs Soris) drois erTsaaTian SualedSi 

gavlili avtomanqanebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi.  

me-2 nax-is mixedviT, moZraobis intensiuroba 8-9 sT-dan 9-10 sT-mde TiTqmis 

yvela monakveTze sagrZnoblad matulobs. Semdeg 11-12 sT-is SualedSi moZraobis 

intensiuroba iklebs. 14-15 sT-is intervalSi intensiuroba zog monakveTze isev 

izrdeba, 18-20 sT-is SualedSi aRwevs maqsimums da 21-22 sT-is SualedSi mkveTrad 

mcirdeba. 
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nax. 2. akaki wereTlis gamziris gzajvaredinebze (irodion evdoSvilisa da daviT 

baqraZis quCebs Soris) drois erTsaaTian SualedSi moZravi avtomobilebis intensiurobis 

(avt/sT) cvlileba dRe-Ramis ganmavlobaSi: 1 – raJden gvetaZis quCidan vanis quCamde; 2 _ 

irodion evdoSvilis quCidan raJden gvetaZis quCamde; 3 – vanis quCidan raJden gvetaZis 

quCamde; 4 – raJden gvetaZis quCidan irodion evdoSvilis quCamde; 5 – vanis quCidan daviT 

baqraZis quCamde; 6 – daviT baqraZis quCidan vanis quCamde 

 

me-3 nax-ze warmodgenilia akaki wereTlis gamziris gzajvaredinebze (konsta-
ntine stanislavskis quCasa da grigol robaqiZis gamzirs Soris) drois erTsaaTian 

SualedSi moZravi avtomobilebis intensiurobis (avt/sT) cvlileba dRe-Ramis gan-
mavlobaSi. 

akaki wereTlis gamziris am monakveTebzec 9-10 saaTidan moZraobis intensiu-
roba mkveTrad matulobs, 19-20 saaTamde odnav icvleba da 20 saaTidan mkveTrad 

mcirdeba. 
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 nax. 3. akaki wereTlis gamziris gzajvaredinebze (konstantine stanislavskis quCasa 

da grigol robaqiZis gamzirs Soris) drois erTsaaTian SualedSi moZravi avtomobilebis 

intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi: 1 _ samtrediis quCidan Tornike 

erisTavis quCamde; 2 _ samtrediis quCidan konstantine stanislavskis quCamde; 3 _ konstan-
tine stanislavskis quCidan samtrediis quCamde; 4 _ Tornike erisTavis quCidan samtrediis 

quCamde; 5 _ grigol robaqiZis gamziridan Tornike erisTavis quCamde; 6 _ Tornike erisTavis 

quCidan grigol robaqiZis gamziramde  

 

me-4 nax-ze warmodgenilia akaki wereTlis gamziris gzajvaredinebze (giorgi 

cabaZisa da daviT baqraZis quCebs Soris) drois erTsaaTian SualedSi orive mima-
rTulebiT moZravi avtomobilebis intensiurobis (avt/sT) jamis cvlileba dRe-Ramis 

ganmavlobaSi. 
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nax. 4. akaki wereTlis gamziris gzajvaredinebze (giorgi cabaZisa da daviT baqraZis 

quCebs Soris) drois erTsaaTian SualedSi orive mimarTulebiT moZravi avtomobilebis 

intensiurobis (avt/sT) jamis cvlileba dRe-Ramis ganmavlobaSi: 1 _ giorgi cabaZisa da 

vaxuSti bagrationis quCebs Soris; 2 _ raJden gvetaZisa da vanis quCebs Soris; 3 _ irodion 

evdoSvilisa da raJden gvetaZis quCebs Soris; 4 _ vaxuSti bagrationisa da irodion evdo-
Svilis quCebs Soris; 5 _ vanisa da daviT baqraZis quCebs Soris.  

 

rogorc naxazidan Cans, orive mimarTulebiT moZravi avtomobilebis intensi-
urobis (avt/sT) jami giorgi cabaZisa da vaxuSti bagrations quCebs Soris naklebia 

danarCen monakveTebze moZraobis intensiurobis jamze, xolo vanisa da daviT baq-
raZis quCebs Soris moZraobis intensiurobis jami metia danarCen monakveTebze 

moZraobis intensiurobis jamze. 

me-5 nax-ze warmodgenilia akaki wereTlis gamziris gzajvaredinebze (daviT 

baqraZis quCasa da grigol robaqiZis gamzirs Soris) drois erTsaaTian SualedSi 

orive mimarTulebiT moZravi avtomobilebis intensiurobis (avt/sT) jamis cvlileba 

dRe-Ramis ganmavlobaSi. 
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nax. 5. akaki wereTlis gamziris gzajvaredinebze (daviT baqraZis quCasa da grigol 

robaqiZis gamzirs Soris) drois erTsaaTian SualedSi orive mimarTulebiT moZravi avto-
mobilebis intensiurobis (avt/sT) jamis cvlileba dRe-Ramis ganmavlobaSi: 1 _ konstantine 

stanislavskisa da samtrediis quCebs Soris; 2 _ daviT baqraZisa da konstantine stani-
slavskis quCebs Soris; 3 _ Tornike erisTavis quCasa da grigol robaqiZis gamzirs Soris; 

4 _ samtrediisa da Tornike erisTavis quCebs Soris 

 

akaki wereTlis gamziris aRniSnul ubnebSi (nax. 5) moZraobis maRali intensi-
urobiT gamoirCeva Tornike erisTavis quCasa da grigol robaqiZis gamzirs Soris 

monakveTi, aseve samtrediisa da Tornike erisTavis quCebs Soris monakveTi. 

me-6 nax-ze warmodgenilia akaki wereTlis gamziris maRalintensiuri moZraobis 

gzajvaredinebze (giorgi cabaZisa da daviT baqraZis quCebs Soris) dRe-Ramis ganmav-
lobaSi drois erTsaaTian SualedSi xmauris eqvivalenturi donis LАeqv. gansazRvri-
saTvis Catarebuli gamoTvlebis Sedegebi.  
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nax. 6. akaki wereTlis gamzirze dRe-Ramis ganmavlobaSi drois erTsaaTian SualedSi 

xmauris eqvivalenturi donis (LAeqv.) cvlileba: 1 _ vanisa da daviT baqraZis quCebs Soris; 

2 _ raJden gvetaZisa da vanis quCebs Soris; 3 _ irodion evdoSvilisa da raJden gvetaZis 

quCebs Soris; 4 _ vaxuSti bagrationisa da irodion evdoSvilis quCebs Soris; 5 – giorgi 

cabaZisa da vaxuSti bagrationis quCebs Soris 

 

me-6 nax-ze kargad Cans, rom 4-5 sT-isaTvis LАeqv.-is mniSvneloba mcirdeba 69 dba-

mde, xolo 6-7 sT-dan matulobs da ukve 9-10 sT-isTvis aRwevs maqsimalur mniSvnelo-

bas. 19-20 sT-dan LАeqv.-is mniSvnelobebi iwyebs klebas. 

me-7 nax-ze mocemulia akaki wereTlis gamziris gzajvaredinebze (konstantine 

stanislavskis quCasa da grigol robaqiZis gamzirs Soris) dRe-Ramis ganmavlobaSi 

drois erTsaaTian SualidSi xmauris eqvivalenturi donis (LAeqv.) cvlileba. 
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nax. 7. akaki wereTlis gamziris gzajvaredinebze dRe-Ramis ganmavlobaSi drois erTsa-

aTian SualidSi xmauris eqvivalenturi donis LAeqv. cvlileba: 1 – Tornike erisTavis quCasa 

da grigol robaqiZis gamzirs Soris; 2 – samtrediisa da Tornike erisTavis quCebs Soris; 

3 – konstantine stanislavskisa da samtrediis quCebs Soris; 4 – daviT baqraZisa da konsta-

ntine stanislavskis quCebs Soris 

  

rogorc naxazidan Cans, akaki wereTlis gamziris am monakveTebze 10 sT-dan 19 

sT-mde LAeqv.-is mniSvnelobebi maqsimaluria da icvleba 80-81 dba-is farglebSi.  

me-8 nax-ze mocemulia akaki wereTlis gamziris ruka, romelzec miTiTebulia 

LАeqv.-is maqsimaluri mniSvnelobebi.  

am naxazis mixedviT akaki wereTlis gamziris monakveTebze transportis moZ-
raobiT gamowveuli xmauris maqsimaluri done icvleba 79 dba-dan 81 dba-mde.  

amJamad saqarTveloSi arsebuli sanitariuli normebis Tanaxmad [9] sacxovre-
bel kvartalebSi dRis saaTebSi (7 sT-dan 23 sT-mde) xmauris donis dasaSvebi normaa 

55 dba, xolo Ramis saaTebSi (23 sT-dan 7 sT-mde) – 45 dba. 

cnobilia, rom teritoria, sadac xmauris done 80 dba-ze metia, miekuTvneba 

diskomfortuli teritoriebis jgufs, Tu xmauris donea 60 – 80 dba – SedarebiT 

diskomfortuls, xolo, roca 40 – 60 dba-is farglebSia – SedarebiT komfortuls 

da, Tu 40 dba-ze naklebia _ komfortuls. 
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xmauris donis zemoaRniSnuli Sefasebis mixedviT, akaki wereTlis gamziris 

mimdebare teritoria SeiZleba CaiTvalos diskomfortul teritoriad. 

 

 

daskvna 

kvlevis Sedegebis mixedviT SeiZleba davaskvnaT, rom avtotransporti mniSvne-
lovan zegavlenas axdens akaki wereTlis gamziris ekosistemaze. saWiroa xmauris 

donis SemcirebasTan dakavSirebuli RonisZiebebis SemuSaveba. unda moxdes xmauriT 

dabinZurebis wyaroebis optimizacia transportis nakadis siCqaris SezRudvis, dRe-

Ramis gansazRvrul drois monakveTSi transportis nakadSi satvirTo transportis 

wilis Semcirebis gziT da a.S.  

xmauris Sefasebasa da marTvasTan dakavSirebiT didi yuradReba unda mieqces 

evrosabWos direqtivebs [10]. saqarTveloSi garemos xmauriT datvirTvasTan dakavSi-
rebuli samuSaoebi mxolod sawyis stadiaSia da uSualo gazomvebs efuZneba [11_13]. 

amitom aqtualuria Tanamedrove kompiuteruli programebis saSualebiT qalaqis 

xmauris rukebis Sedgena. xmauris rukebis saSualebiT SesaZlebeli iqneba xmauris 

winaaRmdeg yvelaze ufro racionaluri RonisZiebebis gatareba, garemos xmauriT 

dabinZurebis monitoringis ganxorcieleba, sacxovrebel kvartalebSi xmauris gavr-
celebis kanonzomierebis Seswavla, saproeqto gadawyvetilebebis koreqtireba da 

a.S. [14-19]. 
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ECOLOGY 
 
 

ASSESSMENT OF THE STATE OF NOISE POLLUTION BY MOTOR TRANSPORT 
IN ROAD AREAS ADJASENT TO AKAKI TSERETELI AVENUE OF TBILISI 
A. Mikaberidze, V. Gvakharia, T. Adamia, G. Zhorzholiani  
(A. Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University) 

 
Resume: There was studied noise pollution by motor transport in road areas adjacent to Akaki Tsereteli 

avenue of Tbilisi. Calculations were carried out through the quantitative count of units of transport passing in 
the target sections of the streets per unit of time. Noise characteristics of the traffic flow were calculated in the 
areas of research.  

 
Key words: noise; noise pollution; sound level; traffic intensity.  

 
 
 
 

ЭКОЛОГИЯ 
 

 

ОЦЕНКА СОСТОЯНИЯ ШУМОВОГО ЗАГРЯЗНЕНИЯ АВТОМОБИЛЬНЫМ 
ТРАНСПОРТОМ ТЕРРИТОРИИ ПРИЛЕГАЮЩИХ К ПРОСПЕКТУ АКАКИ ЦЕ-
РЕТЕЛИ Г. ТБИЛИСИ 

Микаберидзе А. A., Гвахария В. Г., Адамия Т. А., Жоржолиани Г. Б. 
(Геологический институт им. А. Джанелидзе Тбилисского государственного университета  
им. И. Джавахишвили) 

 
Резюме. Проведена оценка шумового загрязнения автомобильным транспортом территорий, 

прилегающих к проспекту Акаки Церетели г. Тбилиси. Расчеты проведены посредством количествен-
ного учета единиц транспорта, проезжающего по определенным участкам улиц за единицу времени. 
Рассчитаны шумовые характеристики транспортного потока в районе исследований. 

 
Ключевые слова: интенсивность движения; уровень шума; шум; шумовое загрязнение. 
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algologia 

 

 

 

imereTis zogierTi raionis algofloris SeswavlisaTvis  

(Chlorophyta, Xathophyta, Eugleniophyta) 
lali kuxaleiSvili 

(ilias saxelmwifo universitetis botanikis instituti) 

 

 

reziume: 2014_2018 wlebSi Seiswavლeboda imereTis zogierTi raionis wyalmce-
nareebi. am mizniT algologiuri nimuSebi Segrovda q. quTaisSi, agreTve wyaltubos, 

Terjolis, tyibulis, xonisa da WiaTuris raionebSi Semavali zogierTi soflis 

sanaxebSi arsebuli wyalsatevebidan. aRniSnuli teritoriebidan mopovebuli masa-
lebis damuSavebis Sedegad gamovlinda wyalmcenareTa sxvadasxva jgufi, romelTa-
gan mocemul naSromSi ganxilulia mwvane (Chlorophyta), yviTelmwvane (Xanthophyta) da 
evglenofitovani (Euglenophyta) wyalmcenareebi. maTi saerTo raodenoba 37 saxeobasa 

da saxeobis Siga taqsons Sadgens. isini gaerTianebulia 6 klasis 11 rigsa da 20 

gvarSi. 28 taqsoni pirveladaa miTiTebuli sakvlevi raionisaTvis. isini wyalmce-
nareTa CamonaTvalSi varskvlaviTaa aRniSnuli. maT Soris 3 axalia saqarTvelis 

algoflorisaTvis, romlebic calke naSromSi iqneba ganxiluli. 

 
sakvanZo sityvebi: gvari; klasi; rigi; taqsoni; wyalmcenare. 
 

 

Sesavali  

2014_2018 wlebSi vswavlobdiT imereTis zogierTi raionis wyalmcenareebs. al-
gologiuri nimuSebi SevagroveT q. quTaisSi, aseve Terjolis, wyaltubos, tyibulis, 

xonisa da WiaTuris raionebis zogierTi soflis midamoebSi arsebuli sxvadasxva-
gvari wyalsatevidan.  

algologiur literaturaSi arsebobs l. kuxaleiSvilis Sromebi [1, 9], romle-
bSic moipoveba cnobebi sakvlevi raionis mwvane da yviTelmwvane wyalmcenareTa 

Sesaxeb. 

 

 

ZiriTadi nawili 

  

winamdebare naSromSi ganxilulia aRniSnul teritoriebze mopovebuli algo-
logiuri masalis damuSavebis Sedegad gamovlenili mwvane (Chlorophyta), yviTelmwvane 

(Xanthophyta) da evglenofitovani (Euglenophyta) wyalmcenareebi. am ganyofilebebidan 

sul gmovlinda 37 saxeoba da saxeobis Siga taqsoni. maT gasarkvevad gamoviyeneT 

sabWoTa kavSiris mtknari wylebis wyalmcenareTa sarkvevebi [4_6,10_12]; agreTve  
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z. vetrovas ukrainis kontinentaluri wylebis wyalmcenareTa flora [2, 3]; l. run-
dinas ukrainis mtknari wylebis wyalmcenareTa sarkvevi [13], p. carenkos ukrainis 

qlorokokovan wyalmcenareTa mokle sarkvevi [14] da e. kosinskaias sabWoTa kavSiris 

sporovan mcenareTa flora [8]. mocemul teritoriaze aRmoCenili wyalmcenareebis 

sistematikisaTvis davixmareT Jurnali «Альгология» [7].  
zemoT CamoTvlili ganyofilebebidan gamovlenili 37 wyalmcenare gaerTiane-

bulia 6 klasis 11 rigsa da 20 gvarSi, romelTa Soris saxeobaTa simravliT lide-
robs mwvane wyalmcenareTa ganyofileba (Chlorophyta). igi 27 saxeobasa da saxeobis 
Siga taqsons aerTianebs. isini ganawilebuli arian 3 klasSi Semaval 7 rigsa da 14 

gvarSi. maT Soris SedarebiT mravalricxovania Zygnematophyceae-s klasi, romelsac 

13 warmomadgeneli miekuTvneba. meore klasi – Ulvophyceae _ 9 saxeobas aerTianebs, 

xolo mesame klasi _ Chlorophyceae _ 5 saxeobas moicavs.  
Zygnematophyceae-s klasSi ori rigia _ Desmidiales da Zygnematales. pirvel rigze 

(Desmidiales) 6 warmomadgeneli modis; aqedan oTxia Cosmarium-is gvaridan, ori ki _ 
Closterium-is gvars ekuTvnis. isini mxolod TiTo adgilsamyoflidan aRiniSnen umni-
Svnelo raodenobiT. xolo meore _ Zygnematales rigi _ sami gvariTaa warmodgenili. 

esenia: Spirogyra, Zygnema, Mougeotia.Msamwuxarod, maTi umravlesobis saxeobamde identi-
fikacia ver moxerxda, radgan masalis udidesi nawili dafiqsirebuli aRmoCnda 

sterilur mdgomareobaSi. isini, gansakuTrebiT gvarebi Spirogyra da Mougeotia _ maso-
brivadaa ganviTarebuli da mTel sakvlev teritoriaze farTodaa gavrcelebuli. 

SesaZlebeli gaxda mxolod 3 saxeobis dadgena Spirogyra-s gvaridan, romlebic TiTo 

adilsamyoflidan sakmaod uxvad aRiniSna. 

Ulvophyceae-s klasic mocemul raionSi ori rigiTaa warmodgenili: Ulotrichales, 
romelic 7 saxeobas aerTianebs, da Cladophorales _ 2 saxeobiT. isini erTi, iSviaTad 

ori adgilidan aRiniSnen, ZiriTadad umniSvnelo raodenobiT. gamonaklisi iyo 

Rhizoclonium hieroglyphicum (Agardh) Kütz., romelic ramdenjerme Segvxvda, amasTan, sakmaod 

mravlad, zogjer masobrivadac, da Ulothrix oscillarina Kütz., romelic aseve didi rao-
denobiT aRiniSna. 

rac Seexeba am ganyofilebis mesame klass _ Chlorophyceae-s, igi sul 5 saxeobas 

moicavs. 3 maTgani Chlorococcales rigidanaa; TiTo-TiTo saxeoba ki _ Oedogoniales da 
Volvocales rigebidan. maTgan mxolod gvar Oedogonium-is steriluri Zafebi gvxvdeboda 

xSirad, magram ukiduresad mcire raodenobiT. gvar Scenedesmus-is (Chlorococcales rigi) 
or saxeobas or adgilas mivakvlieT didZali raodenobiT. xolo gvarebis Coenochlo-
ris (rigi Chlorococcales) da Pandorina-s (rigi Volvocales) warmomadgenlebi erTeuli egzem-
plarebis saxiT aRiniSna. 

evglenofitovanTa (Euglenophyta) ganyofileba sakvlev teritoriaze warmodgeni-
lia Zalian sustad. am ganyofilebidan gamovlenili 6 saxeoba da saxeobis Siga 

taqsoni or klass Soris araTanabradaa ganawilebuli. erTi saxeoba miekuTvneba 

Chloromonadales rigs (klasi Chloromonadinaceae), xuTi maTgani ki gaerTianebulia Eugle-
nales rigis (klasi Euglenophyceae) 3 gvarSi. maTgan gvarebi Euglena da Phacus moicavs 
or-or warmomadgenels; gvari Trachelomonas ki _ erT saxeobas. isini mcire raodenobiT 

binadroben sakvlev teritoriaze arsebul xelovnur auzebsa da tbebSi, maT Soris 

„promeTes“ mRvimis gamosasvlelSi mdebare tbaSic, romlis nawili mRvimis gareT 

mdebareobs; igulisxmeba swored tbis am monakveTSi gamovlenili wyalmcenareebi. 
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aseve mcirericxovani aRmoCnda yviTelmwvane wyalmcenareTa (Xanthophyta) ganyo-
filebac. masSi Semavali 4 saxeoba Xantophyceae-s klasis ori rigidanaa. 3 ekuTvnis 
Tribonematales rigs, romlebic TiTo adgilsamyoflidan aRiniSnen umniSvnelo raode-
nobiT, da erTi _ Vaucheriales rigs. am ukanasknelis steriluri egzemplarebi Sedare-
biT xSirad da didi raodenobiT, zogjer masobrivadac gvxvdeboda. 

zemoT ganxiluli ganyofilebebidan gamovlenili 37 warmomadgenlidan, 28 pir-
velad mivuTiTeT sakvlevi raionisaTvis. aq mocemul wyalmcenareTa CamonaTvalSi 

isini varskvlaviTaa aRniSnuli. maT Soris 3 axalia saqarTvelis algoflorisaTvis, 

romlebsac calke naSromSi ganvixilavT.  

qvemoT warmodgenilia sakvlev teritoriaze aRmoCenili wyalmcenareebis sia 

ganyofilebebis mixedviT. ganyofilebebSi wyalmcenareTa gvarebi da gvarebSi saxe-
obebi anbanis mixedviTaa dalagebuli. taqsonTa avtorebis gvarebi mocemulia  
p. carenkos mier miTebuli unifikaciiT [15].  

Chlorophyta 
Cladophora glomerata (L.) Kütz. _ Terjolis raioni, sof. godogani, ReleSi, qvebze; 

tyibulis raioni. sof. cucxvaTis midamoebi, cucxvaTis mRvimesTan, md. SabaTa Re-
leSi (marcxena napirze), qvebze da lodebze; 

*Closterium acerosum (Schrank) Ehrenb. f. acerosum _ q. quTaisi. quTaisis botanikur baR-
Tan, rionis marjvena mxares, gubeSi; 

*Cl. acerosum (Schrank) Ehrenb. f. minus (Hantzsch.) Kossinsk. _ iqve; 
Cosmarium botrytis Menegh. _ q. quTaisi. quTaisis botanikur baRSi, mcire zomis 

xelovnur auzSi; 

*C. pseudopyramidatum Lund. _ q. quTaisi. quTaisis botanikur baRTan, md. rionis 

marjvena mxares, gubeSi; 

*C. rectangulare Grunow _ Terjolis raioni. godognis xidTan, md. wyalwiTelaSi 

(marjvena napirze), qvebze;  

*C. undulatum Corda _ kurorti wyaltubo, civis tbaSi, napirTan, balaxovan mce-
nareTa Soris;  

*Microspora quadrata Hazen _ iqve da sof. kinCxis midamoebSi (xonis raioni), xidTan 

(vizitiorebis saxlTan), usaxelo ReleSi, qvebze da xis morze; 

*M. stagnorum (Kütz.) Lagerheim _ wyaltubos raioni. saTafliis nakrZalSi, svel 

qvebze; 

*M. tumidula Hazen _ wyaltubos raioni, sof. yumisTavi, „promeTes“ mRvimis gamo-
sasvlelSi arsebul tbaSi, qvebze; 

Mougeotia sp. _ wyaltubos raioni, sof. yumisTavi, „promeTes“ mRvimis gamosa-
svlelSi arsebul tbaSi, qvebsa da rkinis sagnebze; kurort wyaltuboSi civis tba-
Si, napirTan; q. quTaisi. quTaisis botanikur baRSi mdebare mcire zomis xelovnur 

auzSi; xonis raioni. sof. gordis midamoebSi, okaces kanionTan, nakadulSi, qvebze; 

Oedogonium sp. _ wyaltubos raioni, sof. yumisTavi, „promeTes“ mRvimis gamosa-
svlelSi arsebul tbaSi, md. yumSi, qvebze, „promeTes“ mRvimesTan; kurort wyaltu-
boSi civis tbaSi, napirTan, balaxebs Soris; q. quTaisi. quTaisis botanikur baRSi, 

SesasvlelTan mdebare xelovnur auzSi betonis kedlebsa da rkinis milze; xonis 

raioni. sof. gordis midamoebSi, okaces kanionTan, nakadulSi, qvebze; 

Pandorina morum (Müll.) Bory _ q. quTaisi. quTaisis botanikur baRSi, SesasvlelTan 

mdebare xelovnur auzSi; 
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Rhizoclonium hieroglyphicum (Agardh) Kütz. _ kurort wyaltuboSi civis tbaSi, napir-
Tan da wyaltubos parkis gverdiT xelovnur arxSi; wyaltubos raioni. sof. yumis-
Tavi. „promeTes“ mRvimis gamosasvlelSi arsebul tbaSi, qvebze; sof. yumisTavis 

midamoebSi, Rlianis mRvimeSi, gamdinare wyalSi, qvebze;  

*Scenedesmus ellipticus Corda _ q. quTaisi. quTaisis botanikur baRSi, SesasvlelTan 

mdebare xelovnur auzSi, betonis kedlebsa da rkinis milze, agreTve auzis plan-
qtonSi; 

*S.sp. _ q. quTaisi. quTaisis botanikur baRSi, SesasvlelTan mdebare xelovnuri 

auzis planqtonSi; 

*Spirogyra decimina (Müll.) Kütz. _ wyaltubos raioni. sof. yumisTavi, „promeTes“ 

mRvimis gamosasvlelSi arsebul tbaSi; md. yumSi, qvebze, „promeTes“ mRvimesTan; 

*S. fluviatilis Hilse _ kurort wyaltubos midamoebi, gzatkecilis maxloblad, saqo-
nlis SardiT dabinZurebul WaobianSi;  

S. sp. _ vegetatiuri ujredebis sigrZe 36 – 90 mkm-ia, sigane 20.8 _ 25 mkm.; uj-
redebSi erTi spiraluri qromatoforia. 

kurort wyaltuboSi da mis midamoebSi, civis tbaSi, napirTan da gzatkecilis 

maxloblad, saqonlis SardiT dabinZurebul WaobianSi; wyaltubos raioni. sof. 

yumisTavi. „promeTes“ mRvimis gamosasvlelSi arsebul tbaSi, qvebze da rkinis sag-
nebze; md. yumSi, qvebze, „promeTes“ mRvimesTan; sof. yumisTavis midamoebSi, Rlianis 

mRvimeSi, gamdinare wyalSi, qvebze; xonis raioni, sof. gordis midamoebSi, okaces 

kanionTan, nakadulebSi, qvebze;  

*S. sp. _ vegetatiuri ujredebis sigrZe 118.4 _ 252 mkm-ia, sigane _ 30.4 _ 49 mkm. 

ujredebSi ori spiraluri qromatoforia. kurort wyaltuboSi, civis tbaSi, napir-
Tan; wyaltubos raioni, sof. yumisTavi, „promeTes“ mRvimis gamosasvlelSi arsebul 

tbaSi, qvebze da rkinis sagnebze; md. yumSi, qvebze, „promeTes“ mRvimesTan;  

Stigeoclonium tenue (Agardh) Kütz. _ tyibulis raioni. sof. gelaTis midamoebSi, md. 

wyalwiTelaSi, qvebze; 

Ulothrix oscillarina Kütz. _ wyaltubos raioni, sof. yumisTavi, „promeTes“ mRvimis 

gamosasvlelSi arsebul tbaSi, qvebze da rkinis sagnebze; 
*Ul. variabilis Kütz. _ iqve; 
*Ul. zonata (Weber et Mohr) Kütz. _ iqve; 
*Zygnema sp. _ iqve da kurort wyaltuboSi civis tbaSi, napirTan; wyaltubos 

raioni, sof. yumisTavi, md. yumSi, qvebze, „promeTes“ mRvimesTan; xonis raioni, sof. 

gordis midamoebSi, okaces kanionTan, nakadulSi, qvebze.  

Xanthophyta 
*Tribonema sp. _ q. quTaisi. quTaisis botanikur baRSi, mcire zomis xelovnur 

auzSi; wyaltubos raioni. sof. yumisTavis midamoebSi, Rlianis mRvimeSi, gamdinare 

wyalSi, qvebze; 

*T. subtilissimum Pascher _ kurorti wyaltubo. civis tbaSi, napirTan; 

*T. vulgare Pascher _ xonis raioni. sof. kinCxis midamoebi, usaxelo ReleSi, qvebze 

da xis morze, xidTan (vizitiorebis saxlTan); 

*Vaucheria sp. _ Terjolis raioni. godognis xidTan, md. wyalwiTelaSi (marjvena 

napirze), qvebze; wyaltubos raioni. sof. yumisTavis midamoebSi, Rlianis mRvimeSi, 

gamdinare wyalSi, qvebze. 
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Euglenophyta 
*Euglena acus Ehrenb. _ q. quTaisi, quTaisis botanikur baRSi, SesasvlelTan mde-

bare xelovnuri auzSi; 

*Euglena longissima Deflandre _ iqve;  
*Phacus pleuronectes (Ehrenb.) Dujard var. pleuronectes _ kurorti wyaltubo. civis tbaSi, 

napirTan; 

*Ph. pleuronectes (Ehrenb.) Dujard var. hamelii (Allmam et Lefevre) Popova _ iqve;  
*Trachelomonas volvocina Ehrenb. _ wyaltubos raioni. sof. yumisTavi, „promeTes“ 

mRvimis gamosasvlelSi arsebul tbaSi, planqtoni; kurort wyaltubos midamoebi, 

gzatkecilis maxloblad, saqonlis SardiT dabinZurebul daWaobebulSi. 

 

 

daskvna 

amrigad, 2014_2018 wlebSi imereTis zogierTi raionis, kerZod q. quTaisis, ag-
reTve wyaltubos, Terjolis, xonisa da WiaTuris raionebSi Semavali zogierTi 

soflis sanaxebSi arsebuli wyalsatevebis algofloris kvlevisas gamovlinda 37 

saxeoba da saxeobis Siga taqsoni wyalmcenareTa sxvadasxva jgufidan (Chlorophyta, 
Xathophyta, Eugleniophyta). maTgan 28 pirvelad aRiniSna sakvlevi raionisaTvis, romelTa 

Soris 3 axalia saqarTvelis algoflorisaTvis. kvlevis Sedegebs garkveuli mecni-
eruli da praqtikuli Rirebuleba aqvs. 
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ALGOLOGY 
 
 

FOR RESEARCH OF THE ALGAL FLORA OF SOME REGIONS OF IMERETI 
(Chlorophyta, Xanthophyta, Euglenophyta) 
Lali Kukhaleishvili  
(Ilia State University Institute of Botany) 

 
Resume: There were studied algae of some regions of Imereti in 2014-2018. Experimental samples 

were collected from water reservoirs of some villages of Kutaisi, Tskaltubo, Terjola, Tkibuli, Khoni and Chi-
atura. Different groups of algae were revealed after processing the tested material. Algae from Chlorophyta, 
Xathophyta and Euglenophyta divisions are considered in the given work. The total number of the studied 
species and intra-specific taxa is 37. They belong to 6 classes, 11 orders and 20 genera. Twenty-eight taxa are 
recorded for the first time for the study region. They are marked with asterisk in the species list. 3 of them  are 
new for Georgian algal flora and they will be covered separately in a special paper.  

 
Key words: algae; class; genus; order; taxon.  

 
 
 
 

АЛЬГОЛОГИЯ 
 

 

К ИЗУЧЕНИЮ АЛЬГОФЛОРЫ НЕКОТОРЫХ РАЙОНОВ ИМЕРЕТИИ 
(Chlorophyta, Xanthophyta, Euglenophyta) 

Кухалеишвили Л.К. 
(Институт ботаники Государственного университета Ильи) 

 
Резюме. В 2014 – 2018 гг. были изучены водоросли некоторых районов Имеретии. Альгологиче-

ские пробы были собраны из различных водоемов, находящихся в г. Кутаиси, а также на территориях 
некоторых сел, входящих в состав районов Цхалтубо, Терджола, Ткибули, Хони и Чиатура. В резуль-
тате обработки собранного материала из вышеуказанных районов, выявлены водоросли разных групп, 
среди которых в настоящей работе рассматриваем отделы зеленых (Chlorophyta), желтозеленых 
(Xanthophyta) и евгленофитовых (Euglenophyta) водорослей. Общее число водорослей из этих отделов 
выявленых нами составляет 37 видов с разновидностями. Они принадлежат к 20 родам 11 порядков из 
6 классов. 28 таксонов впервые указаны для исследуемого района. Они в перечне водорослей отмечены 
звездочкой; 3 из них впервые указываются для альгофлоры Грузии. Им будет посвящена отдельная 
статья. 

 
Ключевые слова: водоросль; класс; порядок; род; таксон. 
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hidrologia 

 

 

 

saqarTvelos mTis mdinareTa wylis maqsimaluri xarjebis 

sivrcul-droiTi cvlilebebi klimatis daTbobis fonze  

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: saqarTvelos mdinareTa wyaldidobebis mravalwliuri (saSualod 

40_60 wlis) stacionarul dakvirvebaTa monacemebis statistikuri damuSavebis Sede-

gad calkeul hidrokveTebze gaangariSebulia mdinareTa wylis saSualo da udidesi 

maqsimaluri xarjebi, maTi albaTuri mniSvnelobebi sxvadasxva uzrunvelyofiT da 

ganviTarebis masStabebi. Sedgenilia maqsimaluri xarjebis mrvalwliuri dinamika 

da maTi trendebis mixedviT gansazRvrulia yovelwliur cvlilebaTa siCqareebis 

ricxviTi mniSvnelobebi. 

kvlevis Sedegad gamovlinda wyaldidobebis gaZliereba da maTi maqsimaluri 

xarjebis mateba myinvarebiT mosazrdove mdinareebze. sxva mdinareebze ki iq, sadac 

izrdeba aorTqleba da mcirdeba atmosferuli naleqebi, piriqiTaa _ wyaldidobebi 

mcirdeba. 

mdinareTa wylis maqsimaluri xarjebis cvlilebis aRniSnuli Sefaseba metad 

mniSvnelovania wyalsameurneo sistemebis marTvis sworad dagegmarebisa da garemos 

ekologiuri usafrTxoebis uzrunvelyofisaTvis. 

miRebul monacemebs praqtikuli daniSnuleba aqvs samecniero, sameurneo da 

saproeqto organizaciebSi wyalsameurneo gaangariSebebis sawarmoeblad nagebobaTa 

da sxva raime prevenciul RonisZiebaTa teqnikur-ekonomikuri maCveneblebis dasa-

buTebis mizniT. 

 

sakvanZo sityvebi: albaTuri mniSvnelobebi; mravalwliuri dinamika; usafrTxo-
ebis uzrunvelyofa; cvlilebis siCqare; wyalsameurneo gaangariSeba. 

 

 

Sesavali  

garemos mTavari substancia, sadac Caisaxa sicocxle da gaCnda pirveli coc-
xali organizmebi, aris wyali. dedamiwaze wylis resursebi uzarmazaria. hidro-
sfero moicavs msoflio okeanes, miwisqveSa wylebs, myinvarebs, tbebsa da mdinareebs. 

sxva wylebisagan gansxvavebiT mdinareTa wylebisaTvis damaxasiaTebelia mudmivi 

ganaxlebadoba. sadReisod ganaxlebadi mtknari wylis gareSe SeuZlebelia adami-
anTa arseboba da qveynis ganviTareba. mTel msoflioSi wyalsargebloba dakavSire-
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bulia mosaxleobis sasmel-sameurneo, komunalur-sayofacxovrebo, samkurnalo, sa-
kurorto da gamajansaRebel saWiroebasTan; garda amisa, soflis meurneobasa da 

samrewvelo warmoebasTan; hidroenergetikasTan, wylis transportTan da xe-tyis 

warmoebasTan, Tevzis mrewvelobasTan da sxva dargebTan. 

amrigad, wyali warmoadgens garemos, sazogadoebisa da qveynis ekonomikis sa-

baziso elements. amitom ZvelTaganve adamianebi TavianT sacxovrisebs mdinaris pi-
ras agebdnen. maTi mimdebare Walebisa da terasebis asaTviseblad ki xdeboda ro-
gorc sasoflo-sameurneo kulturebis gaSeneba, ise sayofacxovrebo saqmianobisa-
Tvis saWiro Senobebis, gzebis, eleqtrogadamcemi xazebisa da sxvaTa mSenebloba. 

miuxedavad imisa, rom es teritoriebi wyaldidobis dros itboreboda, dResac didi 

Tu patara dasaxlebebi ZiriTadad mdinareTa gaswvrivaa gaSenebuli. mdinarispira 

teritoriis aTvisebis sawyisi-saangariSo monacemebi mdinareTa wylis maqsimaluri 

xarjebia, romlebic xSirad katastsrofulad maRalia. 

 

 

ZiriTadi nawili 

saqarTveloSi arsebuli 26 060 mdinaris saerTo sigrZe 60 aTasi km-ia [1]. vi-
naidan TiToeuli mdinaris auzSi wylis Camonadenis maformirebeli faqtorebis 

cvalebadoba rogorc droSi, ise sivrceSi sxvadasxvaa, ris gamoc maqsimaluri xar-
jebis formireba ar aris identuri da xasiaTdeba garkveuli individualurobiT. 

garda amisa, rTuli mTiani reliefis pirobebSi maqsimaluri xarjebis formirebaSi 

did rols asrulebs auzis zedapiris vertikaluri zonuroba, romelic TiToeuli 

mdinaris auzSi garkveuli TaviseburebiT gamoirCeva. amitom maqsimaluri xarjebis 

sidide da misi ganawileba sivrcesa da droSi sxvadasxva xasiaTs atarebs. 

gansakuTrebiT did sirTules qmnis mTebSi mosuli naleqebis araTanabari gana-
wileba. maqsimaluri xarjebi formirdeba rogorc wvimisa da Tovlis dnobis erTo-
blivi moqmedebiT, aseve mxolod wvimis wylebiT dablob raionebSi. maRal mTebSi 

ki mniSvnelovania Tovlisa da myinvarebis nadnobi wylebis roli. 

saqarTvelos mdinareebze udidesi maqsimaluri xarjebi yovelwliurad aRiri-
cxeba Cveulebriv gazafxul-zafxulSi gavlil xanmokle wyalmovardnebis dros, 

rodesac Tovlis intensiur dnobas Tan axlavs Tavsxma wvimebi. maRalmTiani myin-
varebiT mosazrdove mdinareebze wyaldidoba gazafxul-zafxulis sezons moicavs, 

xolo saSualo da dabalmTian mdinareTa auzebSi _ mxolod gazafxulis Tveebs. 

garkveul anomaliur klimatur pirobebSi Zlieri Tavsxma wvimebis Sedegad wlis 

sxva sezonebSic formirdeba maRali wyalmovardnebi udidesi wylis xarjebiT. 

gansakuTrebiT Zlieri da damangreveli energiis mqone wyalmovardnebi mosa-
lodnelia wlis yvela dros dasavleT saqarTvelos mdinareebze, sadac xSirad 

aRiniSneba Tavsxma wvimebi. aq katastrofuli wyalmovardnebis dros wylis doneebi 

saSualo maqsimalur doneebs 2_4-jer aRemateba. aRsaniSnavia, rom bevri Seuswav-
leli mdinarisa da mSrali xevebis gamovlena swored wyaldidobebisa da wyal-
movardnebis dros xdeba. 
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sadReisod dedamiwaze mimdinare klimatis globaluri daTbobis Sedegad imata 

wyaldidobebma da gaizarda maTgan miyenebuli zarali da msxverpli. gansakuTrebiT 

didi saSiSroeba iqmneba saqarTvelos mTian regionebSi, sadac bolo aTwleulebSi 

ramdenjerme ganmeorda katastrofebi. 

momavalSi bunebaze anTropogenuri datvirTvis Sedegad mosalodnelia saSiSi 

movlenebis gamomwvevi faqtorebis mkveTri cvlileba, amitom saSiSroebis Semcire-
bis problema metad aqtualuria. pirvel rigSi saWiroa gavlili wyaldidoba-wyal-
movardnebis Seswavla. 70-wlian sabWoTa periodSi komunisturi propagandis mixe-
dviT adamiani marTavda bunebas da imarjvebda masze. amitom stiqiisa da gansaku-
TrebiT adamianTa msxverplis Sesaxeb informacia gasaidumloebuli iyo da ar qve-
yndeboda. maSin gamocemul hidrologiur cnobarebSi [1_4] garda 1983 wels gamo-
qveynebuli [5] naSromisa, ar aris aRniSnuli momxdari katastrofebis Sesaxeb. 

gavlili wyaldidobebis Seufaseblobis SemTxvevaSi, rodesac mdinaris wyal-
gamtaroba mcirdeba, Semdegi wyaldidobis dros teritoria advilad ziandeba. es 

rom ar ganmeordes da ar miviRoT didi zarali, saWiroa momxdari wyaldidobebis 

saTanado gamokvleva. saqarTvelos mdinareebze katastrofuli wyaldidoba-wyalmo-
vardnebisa da maT mier gamowveuli zaralis Taobaze Cven mier Seswavlil iqna 

arsebuli istoriuli, literaturuli, samecniero da informaciuli wyaroebi, ag-
reTve stacionarul dakvirvebaTa masalebi, rac qronologiurad iqna aRwerili sa-
Tanado monografiaSi [6]. 

Tavsxma wvimiT gamowveuli katastrofis Sesaxeb yvelaze adreuli istoriuli 

cnobebi dafiqsirebulia 735 wels, rodesac wyaldidobam imsxverpla md. cxenis-
wylis xeobaSi dabanakebuli saqarTveloSi SemoWrili mtris _ murvan yrus 3500 

cxenosani meomari.  

uaxloes periodSi yvelaze didi masStaburobiT gamoirCeoda 2005 wlis wyal-
didoba, roca katastrofulma wyalmovardnebma moicva Cveni qveynis mravali regioni 

da iyo msxverplic; saerTo zaralma ki daaxloebiT 500 mln lari Seadgina [7]. 

aseTive didi zarali da msxverpli gamoiwvia calkeul mdinareebze lokaluri xasi-
aTis iseTma wyalmovardnebma, rogoric iyo, magaliTad, 1968 wels md. mtkvarze [6] 

da 2015 wels md. vereze q. TbilisSi [8]. 

cnobilia, rom mdinaris wylis maqsimaluri xarji warmoadgens wyalsameurneo 

gaangariSebaTa ZiriTad elements, romlis mixedviT unda moxdes hidroteqnikur na-
gebobaTa konstruqciebisa da sxva nagebobebis iseTi gaangariSeba, rom maTi savaraudo 

dazianebis albaToba wylis maqsimaluri xarjis gavlisas an sruliad iyos acile-
buli, anda ar aRematebodes praqtikulad dasaSveb da mizanSewonil sazRvrebs. 

maqsimaluri xarjis sididis dadgena Zalze sapasuxismgebloa, radgan mTel 

rig SemTxvevebSi mdinaris maqsimaluri xarji mniSvnelovnad gansazRvravs nagebo-
baTa ZiriTad zomasa da Rirebulebas. maqsimaluri xarjis gansazRvraSi daSvebulma 

Secdomebma SeiZleba gamoiwvios nagebobaTa dangreva (Tu Secdoma miRebuli Sede-
gebis Semcirebiskenaa mimarTuli) an finansebis aramizanSewonili dabandeba, rode-
sac Secdoma mimarTulia maqsimaluri xarjis zedmetad gadidebisaken. 
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aRsaniSnavia, rom im SemTxvevaSi, rodesac dakvirvebaTa periodi moklea da 

Seadgens 5_15 wels, SeiZleba gaangariSebuli maqsimaluri xarji ar daemTxves sina-
mdvileSi dakvirvebis Sedegad miRebul maqsimumebs. magram xdeba isec, rom dakvi-
rvebaTa ufro xangrZlivi periodisTvis, romelic moicavs brikneris srul cikls, 

e. i. 35_40 wels, araviTari garantia ar arsebobs imisa, rom romelime erT-erT Semdeg 

wels wylis maqsimaluri xarji ar miaRwevs iseT niSnuls, romelic bevrad meti 

iqneba yvela manamde aRricxul maqsimalur xarjze. 

am mxriv dakvirvebaTa Sedegad miRebuli udidesi maqsimumebis magaliTia md. 

mtkvari, romelzec wylianobis aRricxva mimdinareobda 1914 wlidan 1990 wlamde. am 

xnis ganmavlobaSi mdinareze gaiara 30-ze metma iseTma wyaldidobam, romlis maqsimumi 

aWarbebda q. TbilisTan misi wylis maqsimaluri xarjebis saSualo mniSvnelobas. am 

wyaldidobebma didi zarali da adamianTa msxverplic gamoiwvia. yvelaze gamorCeuli 

wyaldidoba, rogorc ukve aRvniSneT, iyo 1968 wlis 18-19 aprils, rodesac md. mtkvris 

wylis xarjma q. TbilisTan 2450 m3/wm Seadgina, ramac 650 m3/wm-iT, anu 36 %-iT gada-
aWarba mdinaris kalapotis maSindel gamtarunarianobas (1800 m3/wm-s), romelic gaTv-
lili iyo 1928 wlis wyaldidobis maqsimumze (1789 m3/wm). amitom 1968 wels gaivso 

mdinaris kalapoti, wyali gadmovida napirebidan da daaziana qalaqis komunikaciebi, 

dabal adgilebSi datbora saxlebis sardafebi da pirveli sarTulebi. 

es faqti imaze mianiSnebs, rom droTa ganmavlobaSi monacemTa axali informa-
ciebis gaTvaliswinebiT unda dazustdes adre gaangariSebuli mdinareTa wylis ma-
xasiaTeblebi, raTa sworad warimarTos saproeqto organizaciebSi wyalsameurneo 

gaangariSebebi nagebobaTa usafrTxoebis mizniT. 

mdinareTa maqsimaluri xarjebis wyalsameurneo saangariSo parametrebis dad-
gena xdeba arsebul dakvirvebaTa masalebis saTanado maTematikuri statistikis ana-
lizis safuZvelze. 1-l cxrilSi mocemulia Cven mier dasavleT da aRmosavleT 

saqarTvelos mdinareTa sameurneo hidrokveTebze 1990 wlamde arsebuli mraval-
wliur (saSualod 40_60 weli) stacionarul dakvirvebaTa monacemebis saTanado 

statistikuri analiziT dazustebuli mdinareTa wylis saSualo wliuri da udi-
desi maqsimaluri xarjebis mniSvnelobebi. 

klimatis mimdinare cvlilebis zegavlenis Sesafaseblad mdinaris wylianobaze 

gamoiyeneba e.w. wyalmovardnis aqtiurobis koeficientebi, romlebic warmoadgens 

udidesi maqsimaluri xarjebis (Qmax) Sefardebas saSualo wliur xarjebTan (Qo). 

1990 wlamde arsebul dakvirvebaTa monacemebis safuZvelze Cven ganvsazRvreT es 

Sefardebebi mdinareTa calkeuli hidrokveTebisaTvis (cxrili 1).  
aRsaniSnavia, rom zogierT mdinareze es Sefardeba ramdenadme aWarbebs adre 

(60_70-ian wlebamde) arsebuli monacemebiT me-[5] naSromSi mocemul Sefardebas. da-
dgenilia, rom es koeficientebi did mdinareebTan SedarebiT gacilebiT metia mcire 

mdinareebze. notio havis pirobebSi isini ufro naklebia, vidre mSrali havis pi-
robebSi, xolo mTebSi simaRlis matebasTan erTad mcirdeba maTi mniSvneloba [6]. 
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cxrili 1 

saqarTvelos mdinareTa wylis saSualo wliuri da maqsimaluri xarjebis (Q m3/wm) 
mniSvnelobebi da wyalmovardnebis aqtiuroba (Qmax/QO) 

 

mdinare – punqti 

auzis 
saS.wl. 
xarji, 
(QO) 

saS.maqs. 
xarji, 

(Qm) 

udidesi 
maqs.xar-
ji, (Qmax) 

aqtiu- 
roba, 

(Qmax/QO) 
farTo-
bi, km2 

saS. 
simaR- 
le, m 

1 2 3 4 5 6 7 
bzifi – jirxva 1410 1690 98,2 502 1890 19,2 
kodori – laTa 1420 1920 92,5 467 1240 13,4 
enguri – xaiSi 2780 2320 118 534 1440 10,1 
nenskra – laxami 468 2300 30,4 141 196 6,45 
nakra – naki 126 2620 11,9 39,1 62.1 5,22 
xobi – legaxare 310 1640 21,6 202 536 24,8 
rioni – oni 1060 2260 44,8 178 382 8,93 
rioni – alpana 2830 1810 103 630 1470 14,3 
rioni – saqoCakiZe 13300 950 399 1872 5500 13,8 
yvirila – zestafoni 2490 960 60,7 522 1100 18,1 
Zirula – weva 1190 880 26,0 300 595 22,9 
Cxerimela – xaragauli 398 1100 12,1 98,5 215 17,8 
xaniswyali – baRdaTi 655 1230 15,9 106 209 13,1 
cxeniswyali – luji 506 2240 24,4 115 188 7,70 
cxeniswyali – xidi 1950 1800 44,1 361 721 17,0 
texuri – naqalaqevi 558 1160 33,6 291 574 15,2 
sufsa – xidmaRala 1100 970 50,8 484 692 13,6 
natanebi – natanebi 469 880 24,8 301 708 28,5 
Woroxi – erge 22000 2016 324 1382 3840 11,9 
aWariswyali – xulo 251 1500 8,28 81,9 189 22,8 
aWariswyali – qeda 136 1470 46,1 342 770 16,7 
mtkvari – xerTvisi 4980 2150 32,4 254 742 22,9 
mtkvari – likani 10500 2000 85,9 533 920 17,7 
mtkvari – Tbilisi 21100 1710 203 1152 2450 12,1 
focxovi – sxvilisi 1730 1870 22,1 178 581 26,3 
abasTumani – abasTumani 99,0 1830 1,27 11,9 37,6 29,6 
didi liaxvi – kexvi 924 2100 27,0 140 330 12,2 
patara liaxvi – vanaTi 422 1940 8,86 51,1 191 26,6 
qsani – korinTa 461 1830 9,39 64,3 262 27,9 
aragvi – Jinvali 1900 1890 45,1 243 660 14,6 
fSavis aragvi-maRaroskari 736 2060 19,5 118 338 17,3 
TeTri aragvi – fasanauri 335 2140 12,1 66,2 173 14,3 
Savi aragvi – SesarTavi 235 2030 7,76 61,1 156 20,1 
iori – lelovani 494 1640 11,3 148 380 33,6 
alazani – birkiani 282 2200 13,9 80,9 365 26,3 
alazani – Saqriani 2190 1260 43,4 318 1160 26,7 
faravani – xerTvisi 2350 2120 18,8 164 437 23,2 
borjomula – borjomi 165 1810 2,56 27,0 59,0 38,7 
algeTi – farcxisi 359 1320 8,76 66,5 246 89,1 
qcia xrami – edikilisa 544 2040 8,36 69,5 105 12,6 
xrami – imiri 3840 1510 20,9 284 572 27,4 
maSavera – dmanisi 570 1660 5,14 62,8 142 61,1 
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praqtikuli daniSnulebis TvalsazrisiT yvela kategoriis hidroteqnikuri 

nagebobisa da sameurneo organizaciisTvis udidesi maqsimaluri xarjebis garda, 

metad mniSvnelovania mdinareTa maqsimaluri xarjebis mosalodneli ganviTarebis 

masStabebis gansazRvra. am mizniT gamoviyeneT albaTobis TeoriaSi e. w. uzrun-

velyofis mrudebis gaangariSebis grafikul-analitikuri meTodi [8]. miRebuli maq-

simaluri xarjebis albaTuri mniSvnelobebi sxvadasxvaprocentiani uzrunvelyo-

fiT, romlebic Seesabameba garkveulwliani ganmeorebadobis xarjebs, mocemulia me-

2 da me-3 cxrilebSi. isini uSualod pasuxoben kiTxvas, rogoria nagebobis an raime 

RonisZiebis uzrunvelyofa mdinaris maqsimaluri xarjis garkveuli mniSvnelobisas, 

ganmeorebadoba ki gviCvenebs im welTa raodenobas, romlis drosac gaivlis Sesa-

bamisi maqsimaluri xarji saSualod erTxel mainc. 

 

 

cxrili 2 

dasavleT saqarTvelos mdinareTa wylis udidesi maqsimaluri 

xarjebis (Q m3/wm) albaTuri mniSvnelobebi 

 

uzrunvelyofa, % 1 2 5 10 

ganmeorebadoba (wlebi) 100 80 20 10 

wyalmovardnis daxasiaTeba Zlieri maRali wyaluxvi saSualo 

bzifi – jirxva 1315 1100 844 669 

kodori – laTa 1310 1084 804 617 

enguri – xaiSi 1590 1299 984 783 

nenskra – laxami 273 248 216 188 

xobi – legaxare 773 623 446 323 

rioni – oni 319 300 277 255 

rioni – alpana 1808 1506 1134 880 

rioni – saqoCakiZe 4236 3805 3236 2776 

yvirila – zestafoni 1070 896 807 732 

Zirula – weva 655 581 481 408 

Cxerimela – xaragauli 255 225 186 154 

xaniswyali – baRdaTi 294 264 226 193 

cxeniswyali – luji 657 508 320 201 

cxeniswyali – xidi 1156 998 797 650 

texuri – naqalaqevi 804 680 529 418 

sufsa – xidmaRala 1219 1043 839 702 

natanebi – natanebi 948 831 673 549 

Woroxi – erge 4803 3965 3000 2392 

aWariswyali – xulo 259 212 153 114 

aWariswyali – qeda 905 805 671 564 
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cxrili 3 

 aRmosavleT saqarTvelos mdinareTa udidesi wylis xarjebis (Q m3/wm)  
albaTuri mniSvnelobebi 

 

 

klimatis Tanamedrove globaluri daTbobis zegavlenis Sesaswavlad metad 

aqtualuria hidrometeorologiuri elementebis sidideTa cvlilebis kvleva. am 

mizniT ganvixileT saqarTvelos teritoriaze arsebuli hidrometeorologiur 

qselSi 2010 wlamde ganxorcielebuli mravalwlian dakvirvebaTa rigebis analizi. 

am mxriv metad mniSvnelovania am elementebis yovelwliuri dinamikis rogorc 

xarisxobrivi, ise misi raodenobrivi gansazRvra, rac gulisxmobs maTi trendebis 

Sefasebas wrfivi aproqsimaciis amsaxveli gantolebiT: 

  
 T AN B  , (1) 

uzrunvelyofa % 0.01 0.1 1 2 10 

ganmeorebadoba (wlebi) 10000 1000 100 80 10 

wyalmovardnis daxasiaTeba katastrofuli Zlieri maRali saSualo 

mtkvari – xerTvisi 3650 1820 950 565 450 

mtkvari – likani 4250 2530 1560 1060 880 

mtkvari – Tbilisi 5560 3820 2550 1910 1760 

focxovi – sxvilisi 1250 860 550 370 300 

abasTumani – abasTumani 94 73 40 26 21 

didi liaxvi – kexvi 2800 1200 470 200 134 

patara liaxvi – vanaTi 660 500 350 260 220 

qsani – korinTa 960 560 293 165 124 

aragvi – Jinvali 1500 1000 700 500 420 

fSavis aragvi – maRaroskari 740 530 340 245 200 

TeTri aragvi – fasanauri 500 324 200 130 80 

Savi aragvi – SesarTavi 420 266 160 104 85 

iori – lelovani 1450 900 520 315 248 

alazani – birkiani 2300 1000 350 170 122 

alazani – Saqriani 2650 1730 1080 700 550 

faravani – xerTvisi 355 264 188 140 120 

borjomula – borjomi 305 178 100 58 46 

gujareTiswyali – waRveri 180 128 91 64 53 

algeTi – farcxisi 1200 630 300 144 100 

qcia-xrami – edikilisa 170 140 120 104 97 

xrami – imiri 1700 1080 650 400 325 

xrami – wiTeli xidi 2840 1900 1200 800 650 

maSavera – didi dmanisi 1500 700 315 160 115 

bolnisi – samwevrisi 2070 840 310 115 70 

debeda – sadaxlo 2550 1600 970 600 355 
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sadac T trendia, anu sakvlevi elementis yovelwliuri cvlilebis tendenciis amsa-

xveli gasaSualoebuli wrfe; A – gantolebis koeficienti, romlis niSani (+ an –) 

uCvenebs sakvlevi elementis cvlilebis mimarTulebas: dadebiTi (+) niSani gamox-

atavs mis aRmaval tendencias, anu matebas, xolo uaryofiTi (_) miuTiTebs mis daR-

maval tendencias, anu klebas. TviT A parametris ricxviTi mniSvneloba ki gansa-

zRvravs cvlilebis intensiurobas, anu siCqares; N – sakvlevi elementis yovelwli-

uri dakvirvebaTa monacemebis rigiTi nomeria maTi sawyisi wlidan, romlisTvisac  
N = 1, yoveli Semdegi (i) monacemisaTvis 1N i  ; B – gantolebis mudmiva, romelic 

warmoadgens sakvlevi elementis minimalur mniSvnelobas trendis xazis aRmavali 

tendenciis SemTxvevaSi an mis maqsimalur mniSvnelobas trendis xazis daRmavali 

tendenciis dros. 

Cven mier 2010 wlamde haeris temperaturisa da atmosferuli naleqebis 60_70-

wlian dakvirvebaTa rigebis mixedviT me-[9] naSromSi warmodgenili yovelwliuri 

cvlilebis amsaxveli trendebis A da B parametrebis analiziT irkveva, rom glob-

aluri daTbobis Sedegad dasavleT saqarTvelos mTel rig raionebSi aciveba aRin-

iSneba, zogan ki _ daTboba. aRmosavleT saqarTveloSi temperaturis mateba da-

fiqsirda, xolo, rac Seexeba atmosferul naleqebs, ganxiluli meteopunqtebidan 

aRebuli monacemebis mixedviT aRmosavleT saqarTveloSi yvelgan maTi mniSvnelo-

vani Semcireba aRiniSneba, dasavleT saqarTvelos calkeul adgilebSic (mestia, 

quTaisi, baxmaro) naleqebi mcirdeba, danarCen meteosadgurebze _ naleqebi matu-

lobs [9]. 

mdinareTa maqsimaluri xarjebis yovelwliuri cvlilebis Seswavlis mizniT 

mravalwliur WrilSi ganvixileT saqarTvelos mdinareebze arsebuli 50_70-wliani 

dakvirvebaTa rigebi. naxazze gamosaxulia mdinareTa maqsimaluri xarjebis yovel-

wliuri cvlilebis magaliTebi, romelTa wrfivi saxis (1) trendebis aproqsimaciiT 

miRebuli gantolebebis parametrebi mocemulia me-4 cxrilSi, saidanac Cans, rom 

maqsimaluri xarjebis yovelwliuri cvlilebis dinamikaSi mkveTrad aris gamox-

atuli maTi zrdis tendencia im mdinareebze, romelTa auzebSic aris myinvarebi da 

mudmivi Tovlis safari da, Sesabamisad, maqsimaluri xarjebis formirebaSi mona-

wileobs maTi nadnobi wylebi.  

am mxriv gamonaklisia md. yvirila, sadac auzSi nivaluri zonis ararsebobis 

miuxedavad, maqsimaluri xarjebis mateba SeiniSneba. amas ganapirobebs ZiriTadad 

TviT auzis mdebareoba da orografia, romelic amfiTeatriviT aris mimarTuli Savi 

zRvisaken, saidanac advilad SemoWrili notio haeris masebi uxvad kondensirdeba 

lixis qedis qarpira dasavleT ferdobebze. 

maqsimaluri wylis xarjebis matebis yvelaze maRali intensiurobiT gamoirCeva 

md. rioni, romelic wlis Tbil periodSi wyaldidobis dros uxvad ikvebeba myinva-

ruli da mudmivi Tovlis nadnobi wylebiT. aq sof. saqoCakiZesTan maTi aRmavali 

(matebis) trendi aRiwereba Semdegi gantolebiT: 

  
 35,47 828QmT N  .  (2) 
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a  

b 

Q, m3/wm 

 

 

 

 

g  

d 

 

 
 

  

mdinareTa wylis maqsimaluri xarjebis dinamika: a _ mtkvari–Tbilisi, 1924_1990 ww.;  

b _ rioni–saqoCakiZe, 1928_1990 ww.; g _ TeTri aragvi_fasanauri, 1937_1990 ww.;  

d _ alazani_Saqriani, 1933_2010 ww. 
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maqsimaluri xarjebis klebis yvelaze didi intensiuroba aRiniSneba md. aWaris-

wyalze sof. qedasTan, sadac maTi yovelwliuri cvlilebis trendi ase warmodgeba: 

 2,95 391QmT N   .  (3) 

 

cxrili 4  

mdinareTa maqsimaluri xarjebis yovelwliuri cvlilebis trendebis parametrebi 

A da B formulaSi QT AN B   

mdinare – punqti 
auzis 

farTobi 
(km2) 

auzis 
simaRle 

(m) 

parametrebi 

A B 
kodori – laTa 1420 1920 5,923 310 
enguri – xaiSi 2780 2320 8,500 319 
rioni – saqoCakiZe 13300 950 35,47 827 
yvirila – zestafoni 2490 960 0,832 504 
Woroxi – erge 22000 2015 _0,800 1369 
aWariswyali – qeda 1360 1470 _2,95 391 
mtkvari – Tbilisi 21100 1710 _ 0,759 1181 
didi liaxvi – kexvi 924 2100 0,848 115 
patara liaxvi – vanaTi 422 1940 _ 0,431 62,1 
qsani – korinTa 461 1830 _ 0,498 72,2 
TeTri aragvi – fasanauri 335 2140 0,562 45,6 
alazani – birkiani 282 2200 _ 1,079 98,5 
alazani – Saqriani 2190 1260 _ 1,184 348 

 

aRmosavleT saqarTvelos mdinareebze maqsimaluri xarjebis mateba aRiniSneba 

mxolod did liaxvsa da TeTr aragvze, romelTa saTaveebSi arsebobs myinvarebi. 

danarCen mdinareebze ki maqsimaluri xarjebis trendebi xasiaTdeba daRmavali (kle-

bis) tendenciiT. magaliTad, md. mtkvarze q. TbilisTan maqsimaluri xarjebis yo-

velwliuri cvlilebis trendis wrfivi aproqsimaciiT miRebulia gantoleba: 

 0,739 1184QmT N     (4) 

Semcirebis maRali intensiurobiT gamoirCeva md. alazani sof. SaqrianTan, rom-

lis trendi 1933-dan 2010 wlamde monacemebiT gamoisaxeba gantolebiT: 

 1,18 348QmT N   .  (5) 

XXI saukuneSi klimatis mosalodnel daTbobasTan [10] dakavSirebiT haeris 

temperaturis kvlav momateba gamoiwvevs mTebSi myinvarebisa da Tovlis dnobis 

gaaqtiurebas da am zonis mdinareTa wyaldidobebisa da maTi maqsimaluri xarjebis 

momatebas, xolo iq, sadac ar aris myinvarebi, gaizrdeba aorTqleba da Semcirdeba 

wyaldidobebi da maTi maqsimaluri xarjebi. amis Sesabamisad, dasavleT saqarTve-

loSi md. kodorze, engurze, rionsa da maT zogierT Senakadze, agreTve aRmosavleT 

saqarTveloSi md. did liaxvsa da TeTr aragvze, romlebic wlis Tbil sezonSi 

ikvebebian kavkasionis qedze arsebuli myinvarebisa da mudmivi Tovlis nadnobi 

wylebiT, mosalodnelia wyaldidobebisa da maTi maqsimaluri xarjebis mateba. 

saqarTvelos danarCen mdinareebze, romelTa auzebSi ar aris myinvarebi, piriqiT 

temperaturis momatebiT gaizrdeba aorTqleba da Semcirdeba mdinareTa Camonadeni 

da maTi maqsimaluri xarjebi. 
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daskvna 

amrigad, mdinareTa maqsimaluri xarjebis dazustebuli maxasiaTeblebi da mo-

salodneli ganviTarebis masStabebi metad mniSvnelovania praqtikuli daniSnulebis 

TvalsazrisiT samecniero, sameurneo da saproeqto organizaciebSi wyalsameurneo 

gaangariSebebis sawarmoeblad nagebobaTa da sxva raime RonisZiebaTa teqnikur-eko-

nomikuri maCveneblebis dasabuTebisaTvis, rac aucilebelia sameurneo saqmianobis 

swori warmarTvisa da usafrTxoebisaTvis. Catarebuli kvleva mniSvnelovania imi-

Tac, rom XX saukunis 90-iani wlebidan aRar xdeba mdinareTa wylis xarjebis ga-

zomvebi, mxolod erTeul mdinareze mimdinareobs wylis doneebis gazomva. 

aRsaniSnavia, rom perspeqtivaSi klimatis Semdgomi daTbobis Sedegad SesaZle-

belia 2050_2160 wlebisaTvis kavkasionis qedi mTlianad gaTavisufldes myinvare-

bisagan [6]. aseTi procesi regionSi gamoiwvevs wylis resursebis mkveTr Semcirebas, 

wyaroebis daSrobas, mosavlianobisa da wyalmomaragebis Semcirebas, agreTve sxva 

negatiur movlenebs, rac metad uaryofiTad imoqmedebs garemoze, sazogadoebisa da 

qveynis ganviTarebaze. es rom ar moxdes saWiroa garkveuli prevenciuli RonisZie-

bebis dagegmva da gatareba. 
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HYDROLOGY 
 
 

SPATIAL-TEMPORAL CHANGE OF THE MAXIMUM WATER EXPENDITURE OF 
THE MOUNTAIN RIVERS OF GEORGIA IN THE CONDITIONS OF CLIMATE 
WARMING 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume: On the basis of statistical processing for the available (on average over 40_60 years) stationary 

observable figures, the average and the highest maximum expenditures were calculated for individual hydrob-
locks, their probabilistic values of different availability and scale of their development. The longstanding dy-
namics of maximum expenditures are compiled and the rates of annual changes are determined from their 
trends. 

The study revealed the increase in river floods, in the feeding of which glacier waters participate, while 
on other rivers, with increased evaporation and decreased atmospheric precipitation, the maximum expendi-
tures decrease. 

The noted assessment of changes in maximum expenditures is essential for planning water management 
systems and ensuring environmental safety. 

The data obtained are of practical use for water management calculations in scientific, business and 
design organizations as they allow ascertaining the technical and economic indicators of different buildings 
and conducting preventive measures.  

 
Key words: ensuring of security long-term dynamics; probabilistic values; rate of change; safety provi-

sion; water management calculations.  
 
 
 
 

ГИДРОЛОГИЯ 
 

 

ПРОСТРАНСТВЕННО-ВРЕМЕННОЕ ИЗМЕНЕНИЕ МАКСИМАЛЬНЫХ РАСХО-
ДОВ ВОДЫ ГОРНЫХ РЕК ГРУЗИИ НА ФОНЕ ПОТЕПЛЕНИЯ КЛИМАТА 

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

 
Резюме. На основе статистической обработки за имеющимися (в среднем за 40_60 лет) стацио-

нарными наблюденными данными, по отдельным гидростворам рассчитаны средние и наибольшие 
максимальные расходы, их вероятностные величины разной обеспеченности и масштабы их развития. 
Составлены многолетние динамики максимальных расходов и по их трендам определены величины 
скоростей ежегодных изменений. 
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В результате исследования выявлено усиление наводнений на реках, в питании которых участ-
вуют ледниковые воды, а на других реках, где увеличивается испарение и уменьшаются атмосферные 
осадки, там наоборот, уменьшаются максимальные расходы. 

Отмеченная оценка изменения максимальных расходов очень важна для планирования управле-
ния водохозяйственных систем и для обеспечения безопасности окружающей среды. 

Полученные данные имеют практическое назначение для водохозяйственных расчётов в науч-
ных, хозяйственных и проектных организациях в целях подтверждения технико-экономических пока-
зателей разных строений и ведения превенциальных мероприятий. 

 
Ключевые слова: вероятностные величины; водохозяйственные расчёты; многолетняя 

динамика; обеспеченность безопасности; скорость изменения. 
 
 
 
 



53 
 

eleqtromanqanaTmSenebloba 

 

 

 

eleqtromanqana hibriduli satransporto saSuaalebebisaTvis  

arkadi rikrikaZe, konstantine wereTeli 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: statiaSi Teoriuli analizis doneze ganxilulia arsebuli hibridu-
li satransporto saSualebis aqtualuroba, Zaluri agregatebi (eleqtrifikaciis 

xarisxis mixedviT), wevis eleqtroZravasa da Sigawvis Zravas muSaobis urTierTqme-
debis ZiriTadi sqemebi da gakeTebulia SedarebiTi teqnikur-ekonomikuri analizi. 

eskizuri daproeqtebis doneze SemuSavda aRniSnuli eleqtruli manqanis konstru-
qciis originaluri (optimaluri) sistema, romelic perspeqtiuli, ufro saimedo da 

energoefeqturi iqneba, rac gamoarCevs mas damzadebis martivi teqnologiiTa da 

dabali TviTRirebulebiT. 

 
sakvanZo sityvebi: eleqtruli manqana; Sigawvis Zrava; Zaluri agregatebi; hibri-

duli satransporto saSualebebi. 
 

 

Sesavali  

XIX saukunis miwurulSi safuZveli Caeyara saavtomobilo satranspoto mrewve-
lobis axal mimarTulebas – hibridul avtomobils, romlis ganviTarebam XXI sau-
kuneSi intensiuri xasiaTi miiRo. am mimarTulebaSi msoflios mravali cnobili 

avtomobilis mwarmoebeli firmaa CarTuli, romelTa Soris didi sabazro konkure-
nciaa gaCaRebuli.  

msubuqi hibriduli avtomobilis warmoebis aqtualuroba ganapiroba sabazro 

moTxovnilebam, kerZod navTobze fasebis zrdam, garemos dabinZurebis gamkacrebul-
ma ekologiurma moTxovnebma da evropaSi hibriduli avtomobilis myidvelebisaTvis 

sagadasaxado SeRavaTebis dawesebam. magaliTad, sagzao gadasaxadisagan gaTavisu-
flebam, ufaso avtosadgomiT sargeblobam da sxv.  

arsebul benzinian satransporto saSualebebTan SedarebiT hibriduli avto-
mobilebi meti popularobiT gamoirCevian. zogadad hibriduli satransporto saSua-
lebis ZiriTad kvanZebs warmoadgens Sigawvis Zrava (SwZ), eleqtroZrava, eleqtro-
generatori, akumulatoruli batarea (akb) da marTvis eleqtronuli sistema. 

benzinisZravian da hibridul avtomanqanas Soris ZiriTadi gansxvaveba isaa, rom 

hibridulSi benzinis Zrava naklebi moculobisaa da Seicavs eleqtroZravasac. hib-
ridi gaxlavT benzin-eleqtruli satransporto saSvaleba, anu hibridi _ benzinis 

Zravasa da eleqtruli manqanis (eleqtroZrava + eleqtrogeneratori) kombinaciaa.  

hibridis warmatebiT gamoyenebas ganapirobebs sawvavis xarjisa da garemos ga-
binZurebis Semcireba, rac Zravebis marTvis sruli avtomatizaciiT miiRweva. 
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kvlevis mizania arsebuli hibriduli avtomobilebis wevis eleqtroZravasa da 

SwZ-s muSaobis urTierTqmedebis ZiriTadi sqemebis ganxilva da SedarebiTi teqni-
kur-ekonomikuri analizis safuZvelze maTgan iseTi optimaluri variantis SerCeva, 

romlisTvisac unda moxdes didCqaruli eleqtruli manqanis (eleqtroZrava+gene-
ratoris) Sesabamisi teqnikuri moTxovnebis daxvewa da, aqedan gamomdinare, aRni-
Snuli eleqtruli manqanis konstruqciis originaluri, perspeqtiuli, saimedo da 

maRali kuTri simZlavris sistemis SemuSaveba, rac gamoarCevs mas damzadebis mar-
tivi teqnologiiTa da dabali TviTRirebulebiT. 

 

 

ZiriTadi nawili 

eleqtroZravasa da Sigawvis Zravas muSaobis urTierTqmedebis sami ZiriTadi 

(konstruqciuli) sqema arsebobs: 

I. mimdevrobiTi sqema. es sistema 1899 wels gamoigona ferdinand porSem. igi 

msubuq manqanebSi naklebadaa gamoyenebuli. ZiriTadad karierze momuSave TviTmcle-
lebSi da lokomotivebSi gamoiyeneba. misi mTavari upiratesobaa simartive, radgan 

avtomobilis motivacia Sigawvis Zrava ki ara, eleqtroZravaa. transmisiaze zegavle-
nas axdens mxolod eleqtroZrava. 

arsobrivad igi eleqtromeqanikuri transmisiis modifikacias warmoadgens. xa-
siaTdeba energiis mimdevrobiTi gardaqmniT. SwZ mbrunav moments gadascems ele-
qtrogenerators. generatori gamoimuSavebs saWiro eleqtroenergias da gadascems 

akb-s (an eleqtroZravas, romelic damuxruWebis reJimSi muSaobs rogorc genera-
tori da muxtavs akb-s). mimdevrobiTi sqema naCvenebia 1-l nax-ze.  

 

 
  

 
nax. 1. mimdevrobiTi hibriduli Zaluri agregati 
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am sqemaSi avtomobilis moZraoba xorcieldeba mxolod eleqtruli weviT. mas 

uwodeben eleqtromobils gazrdili svlis maragiT (REEV _ range-extended). 
saqme isaa, rom REEV srulfasovani eleqtromobilia, romelsac SeuZlia gaiaros 

eleqtruli weviT akumulatoris batareis bolomde ganmuxtvis momentamde. amis Sem-
deg moqmedebas iwyebs SwZ. Tumca misi Zalva mimarTulia mxolod akumulatorisaTvis 

energiis gamomuSavebaze. am avtomobilebs SeuZlia moZraoba 60 km manZilze akb-is 

energiiT da 500 km _ generatoris energiiT, romelic moqmedebaSi mohyavs SwZ-s. 

dadebiTi da uaryofiTi mxareebi: 

 SwZ-s muSaoba xorcieldeba ucvleli brunTa ricxviT (ekonomikuri reJimi); 

 ar saWiroebs didi simZlavris SwZ-s; 

 maRali Zabvis akb-is eleqtruli energiis saSvalebiT avtomobils SeuZlia 

imoZraos Camqrali SwZ-Ti; 

 energiis gardaqmnis etapebze xorcieldeba misi kargvebi, amitom mcirea mqk; 

 akb-is gabarituli zomebi da Rirebuleba sagrZnoblad didia. aseTi avtomobi-
lisaTvis yvelaze morgebulia moZraoba qalaquri trafikiT, xSiri gaCere-
bebiT, roca muSaobis dros mudmivad irTveba enrgiis rekuperaciis sistema 

(Chevrolet Volt).  
II. urTierTqmedebis paraleluri sqema. eleqtroZrava Tavsdeba SwZ-sa da gada-

cemaTa kolofs Soris. tradiciuli starteri da generatori srulad Secvlilia 

eleqtroZravaTi, romelic Zravas gaSvebisa da misi daxmarebis mizniT aris gamo-
yenebuli. 

es sqema yvelaze metadaa gavrcelebuli. dapatentebulia 1905 wels henri piperis 

mier. igi aRWurvilia 10–20 kvt simZlavris eleqtroZravaTi, romelic SwZ-s exmareba 

aCqarebisas, xolo damuxruWebisas maragdeba rekuperaciuli energiiT. transmisiad 

gamoyenebulia variatori an planeturi gadacema. akb didi tevadobis ar aris, Tumca 

zogierTi mwarmoebeli iyenebs superkondensatorebs, romlebsac SeuZlia mokle dro-
Si gasces didi simZlavre.  

transmisiaze zegavlenas axdens SwZ da eleqtroZrava erTad. SwZ, eleqtroZra-
va-generatori da gadacemaTa kolofi erT RerZzea mimdevrobiT ganlagebuli. para-
leluri sqema naCvenebia me-2 nax-ze. 

 

 
 

nax. 2. paraleluri hibriduli Zaluri agregati 
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sruli amZravis avtomobilebSi oTxive Tvlis moZraoba aseTi sqemiT realize-
bulia Torsen diferencialisa da gadacemaTa kolofis meSveobiT. sqemaSi gamoyene-
bulia erTi an ori eleqtroZrava (generatori + wevis Zrava). pirvel SemTxvevaSi 

eleqtroZravas SeuZlia muSaoba rogorc generatorul, ise wevis Zravas reJimSi. 

ori modulis muSaobis principi xorcieldeba eleqtronikiT. eleqtroZravas muSa-
obis dros mis mier energiis gamomuSaveba ar xdeba. 

aq SwZ da eleqtroZrava diferencialis meSveobiT meqanikurad SeerTebulia 

TvlebTan. maTi muSaoba SesaZlebelia rogorc calke, ise erTad. orive Zrava dakav-
Sirebulia siCqareTa kolofTan planeturi gadacemis meSveobiT, magram eleqtro-
energiT muSaoba xangrZlivad ar aris SesaZlebeli. SwZ-s gamorTva transmisiidan 

SeWidulobis meSveobiT xorcieldeba. 

avtomobilis moZraobis reJimidan gamomdinare, marTvis bloki orive Zravadan 

mbrunavi momentis gadanawilebas axdens (marTvis bloki naxazze naCvenebi ar aris). 

SwZ-saTvis arinebulia ufro mniSvnelovani roli. eleqtroZravas gaSveba xdeba da-
matebiTi wevis aucileblobis SemTxvevaSi; magaliTad, maSin, rodesac avtomobili 

mkveTrad aCqardeba, damuxruWebisas an mdovre moZraobisas da eleqtroZrava muSaobs 

rogorc eleqtroenergiis generatori. es sistema – Integrate Motor Assist-Honda (IMA) _ 
Zravas integralur damxmares niSnavs. es miiRweva SwZ-s, eleqtroZravas da gadacemTa 

kolofis SeerTebiT avtomaturi marTvadi quros meSveobiT.  

dadebiTi da uaryofiTi mxareebi: 

 radgan muSaobis ZiriTadi nawili arinebulia SwZ-Ti, amitom muSaoba ar 

moiTxovs danadgarSi didi simZlavris mqone akb-is Cayenebis aucileblobas; 

 SwZ pirdapiraa dakavSirebuli wamyvan TvlebTan, amitom energiis danakargi 

sagrZnoblad naklebia; 

 am sqemisaTvis yvelaze warmatebulia trasaze moZraoba. 

 III. rozetSi SesaerTebeli hibridi – PHEV (Plug-in Hybrid Electric Vehicle) ele-
qtroqselidan momuSave pirveli ekoavtomobilia, romelic eleqtromobilis Sem-
dgomi etapis ganviTarebul models warmoadgens (nax. 3). masSi akb ufro didi teva-
dobisaa, vidre Cveulebriv hibridebSia. tipur hibridSi gamoiyeneba 1,56 kvtsT teva-
dobis liTiumionuri (Hyundai Ioniq) akb, maSin roca SesaerTebeli hibridi Ioniq aRWur-
vilia 8,9 kvtsT tevadobis akb-iT da SeuZlia eleqtrowevis gamoyenebiT gaiaros 

ufro meti manZili. akb-is zedmeti masa ramdenadme kompensirebulia SwZ-s masis 

SemcirebiT. misi akumulatoris damuxtva SesaZlebelia rogorc SwZ-dan, ise eleq-
troqselidan. am sistemiT SesaZlebelia 20-dan 80 km-mde gavla; amasTan, eleqtro-
wevis siCqare SezRudulia, vinaidan misi gazrdiT garkveul sididemde an swrafi 

startis dros aucileblad CairTveba SwZ. rozetSi SesaerTebeli hibridi Cveule-
briv hibridTan SedarebiT sawvavis ormag ekonomias iZleva. igi ZiriTadad gamoiye-
neba mimdevrobiT Zalur agregatSi (Chevrolet Volt, Opel Ampera). 



57 
 

 
 

nax. 3. rozetSi SesaerTebeli hibriduli Zaluri agregati 

 

IV. mimdevrobiT-paraleluri (kombinirebuli) sqema. igi avtomobilis kapotis 

qveS aerTianebs paralelur da mimdevrobiT hibrids. mas uwodeben simZlavreTa ga-
damanawilebels. paraleluri hibridisagan gansxvavebiT aqvs planeturi gadacema, 

romelic SwZ-sa da eleqtroZravas kvebas anawilebs 0-dan 100 %-is CaTvliT nebismi-
eri TanafardobiT. tradiciuli gadacemaTa kolofi saWiro aRar aris, radgan Zra-
vebisa da generatoris brunvis sixSiris regulirebas axdens eleqtronika, rac 

transmisias gardaqmnis usafexuro mdovre (ECVT) sistemad. gadarTva da mierTeba 

or mdgomareobas Soris avtomaturad xorcieldeba. kombinirebuli Zaluri agregati 

naCvenebia me-4 nax-ze.  

avtomobilis moZraoba dabal siCqareze da misi adgilidan starti xorcieldeba 

mxolod eleqtruli ZalebiT. eleqtrogeneratoris muSaobas daxmarebas uwevs SwZ 

(rogorc mimdevrobiTi urTierTqmedebis sqemis dros). mbrunavi momentis gadacema 

SwZ-dan Tvlebze xorcieldeba didi siCqariT moZraobisas. didi datvirTvebisas Sesa-
Zloa generatorma ver gasces sakmarisi energia. am SemTxvevaSi eleqtroZrava dama-
tebiT ikvebeba akb-dan, rogorc paraleluri urTierTqmedebis dros. 

  

 
 

nax. 4. mimdevrobiT-paraleluri Zaluri agregati 
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aq gaTvaliswinebulia damatebiTi generatori, romelic muxtavs akb-s. eleqtro-
Zrava mxolod wamyvani Tvlebis moZraobaSi mosayvanad da rekuperaciuli damuxru-
Webis gansaxorcieleblad aris saWiro. 

mbrunavi momentis nawili SwZ-dan gadadis wamyvan Tvlebze, danarCeni nawili 

ki xmardeba generatoris amuSavebas, romelic, Tavis mxriv, kvebavs eleqtroZravas 

da muxtavs akb-s. Tvlebis mbrunavi momentis mimarTulebaze, generatorze, eleqtro-
Zravasa da maTi muSaobis Tanafardobaze pasuxismgebelia planeturi meqanizmi – 

simZlavris gamanawilebeli. simZlavris gadacemis regulirebas generatoridan da 

akb-dan axorcielebs marTvis eleqtronuli bloki. 

es teqnologia gamoiyeneba srulamZravian Zalur agregatSic. wina RerZze da-
yenebulia SwZ eleqtroZravasTan paraleluri sqemiT, xolo ukana RerZze _ mxolod 

eleqtroZrava, romelic SwZ-Tan dakavSirebulia mimdevrobiTi sqemiT. aseTi kons-
truqcia mniSvnelovnad martivia (kardanuli gadacemebisa da reduqtorebis gareSe). 

magaliTad, es aris sistema Hybrid Synergy Drive (HSD), romelsac srul hibrids (Full 
Hybrid) uwodeben. mocemuli konstruqcia danergilia Toyota-sa da Lexus-is mTel rig 

modelebSi. 

Hybrid Synergy Drive sistemis muSaoba sxvebisagan gamoirCeva iseTi reJimebiT ro-

goricaa: 

 eleqtromobilis reJimi, romlis drosac SwZ gamorTulia, xolo akb kvebavs 

eleqtroZravas; 

 mudmivi (kreiseruli) siCqariT moZraobis reJimi, romlis drosac SwZ-dan sim-

Zlavre gadanawildeba waqmyvan Tvlebsa da generators Soris;  

 forsirebuli reJimi. am dros SwZ-s dasaxmareblad (simZlavris impulsis uz-

runvelsayofad) erTveba eleqtroZrava, romelic ikvebeba akb-dan;  

 ekonomikuri reJimi. akb kvebavs generators, generatori ki gardaqmnis ele-

qtroenergias meqanikur energiad da am dros mcirdeba SwZ-s brunva, magram 

ar mcirdeba Zravas mabruni momenti, riTac miiRweva sawvavis ekonomia; 

 damuxruWebis reJimi, romlis drosac eleqtroZrava muSaobs rogorc genera-

tori, xolo eleqtroenergia gamoiyeneba mziuri kbilanas sawinaaRmdego mi-

marTulebiT brunvisaTvis avtomobilis siCqaris Sesamcireblad; 

 akb-is damuxtvis reJimi xorcieldeba SwZ-Ti da generatoriT. 

dadebiTi da uaryofiTi mxareebi:  

_ aqvs simZlavris kargi maxasiaTeblebi, Tanac sawvavs Zalze ekonomiurad xar-

javs; 

_ zemoaRniSnul sqemebTan SedarebiT sistemis konstruqcia metad garTulebu-

lia. ufro Zvirad Rirebulia, radgan aucilebelia damatebiTi eleqtrogeneratori, 

didi moculobis akb da rTuli marTvis eleqtronuli sqema. 

amrigad, ganvixileT yvela ZiriTadi tipis hibridi da maTi urTierTqmedebis 

sqemebi, magram mTlianobaSi arsebobs mravali sxva varianti, romelTa mikuTvneba 

romelime erT-erTi maTganisaTvis Zalze rTulia, ramdenadac droTa ganmavlobaSi 

teqnologiebi sul ufro da ufro ganicdis urTierTSerwymas. 

V. problemis gadawyveta. kvlevis miznidan da Teoriuli analizidan gamomdi-

nare, Cven mier SemuSavda koncefcia msubuqi satransporto saSualebisaTvis. aseTia, 
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magaliTad, optimaluri kombinirebuli hibriduli Zaluri agregati (nax. 5), ro-

melsac aqvs akb-is kombinirebuli damuxtvis reJimi. damuxtva xorcieldeba rogorc 

generatoriT, ise eleqtroqseliT. 

rogorc naxazidan Cans, eleqtroZrava-generatori ganTavsebulia avtomobilis 

TvlebSi (borbalSi), rac satransporto saSvalebas ufro kompaqturs xdis, Tanac 

meti adgilia gamoTavisuflebuli akb-isaTvis. aq oTxi eletroZravaa, romelTagan 

ori wina TvalSia Cayenebuli, ori ki _ ukana TvalSi. aRniSnul eleqtroZravebs 

SeuZlia generatorul reJimSi muSaoba. aqedan gamomdinare, damatebiTi generatoris 

aucileblobis sakiTxi moxsnilia, gansxvavebiT arsebuli kombinirebuli hibriduli 

sqemisagan, rac kidev ufro Seamcirebs avtomobilis masas da garkveulwilad gazr-
dis mis saimedoobas. garda zemoaRniSnulisa, gacilebiT naklebi masis gamo bevrad 

ufro martivdeba eleqtroZravebis montaJic. wevis erTi eleqtroZravas SemTxvevaSi 

misi mwyobridan gamosvlisas, Cveni koncefciisagan gansxvavebiT, arsebuli avto-
mobilebi garkveuli manZilis gavlis Semdeg veRar SeZleben moZraobas. 

 

 
  

nax. 5. optimaluri kombinirebuli Zaluri agregati  

akb-is kombinirebuli damuxtviT 

 

amas emateba isic, rom mcire masisa da gabaritis mqone oTxi eleqtroZravas 

SemTxvevaSi maTi rotoris diametri gacilebiT naklebi (daaxloebiT 2-jer) iqneba, 

rac saSualebas mogvcems SedarebiT advilad ganvaxorcieloT maTi balansireba da, 

rac mTavaria, mcire diametris rotori SeZlebs gauZlos met wriul siCqareebs 

(ganaviTaros meti brunviTi sixSire), e. i. oTx eleqtroZravaSi SesaZlebelia meti 

jamuri simZlavris miReba, vidre erT wevis eleqtroZravaSi. arsebul kombinirebul 

hibridul satransporto saSualebebSi (hibridebSi), imisda mixedviT gamoyenebulia 

saSualo (msubuqi) Tu sruli Zaluri agregati, eleqtroZravas simZlavre 20–60 kvt-

mde iqneba. Cveni koncefciiT ki SesaZlebelia TiToeli Zravas simZlavre 5_15 kvt 

iyos, rac misi damzadebis teqnologias SedarebiT gaamartivebs. gaadvildeba agre-
Tve rogorc maTi transportireba, ise momsaxurebac. 



60 
 

hibridebSi gamoyenebuli wevis eleqtroZravebi ZiriTadad sinqronulia, Tumca 

zogi korporacia (TESLA) eleqtromobilebSi iyenebs asinqronul eleqtroZravas. 

rogorc wesi, sinqronuli Zrava damzadebulia iSviaTmiwa elementebze didi koer-
citiuli Zalis mqone mudmivi magnitebis bazaze ( Sam Co da NBF). magnitebi rotoris 
zedapirzea ganlagebuli, amitom maTi balansireba SedarebiT garTulebulia. isini 

did wirul siCqareebs da meqanikur datvirTvebs ver uZleben. swored amitomaa, rom 

TESLA iyenebs asinqronul mokled SerTul rotorian eleqtroZravas, romlis nomi-
naluri brunviTi sixSire 16000 br/wT-s (sinqronuli 18.000 br/wT), polusTa rao-
denoba 2_4-s, mkvebavi denis sixSire ki 600 hc-s (gabarituli zomebisa da masis 

Semcirebis mizniT) Seadgens.  

hibridebSi eleqtroZravas rotoris sinqronuli siCqare 12000 br /wT-ia. Cven 

gamoviyenebT mokled SerTul rotorian asinqronul eleqtroZravas. SesaZlebelia 

ganvixiloT ori varianti: Siga da gare rotoris konstruqcia. Siga rotoris Sem-

TxvevaSi misi brunviTi sixSire SesaZlebelia gaizrdos 18000–24000 br/wT-mde, xolo 

gare rotoris SemTxvevaSi _ 9000–12000 br/wT-mde (korporacia TESLA iyenebs Siga-

rotorian eleqtroZravas). 

hibridis saimedooba umTavresad damokidebulia SwZ-sa da eleqtroZravaze. 

eleqtroZravas saimedooba ki ZiriTadaT damokidebulia gragnilebze (80 %) da sa-

kisrebze (20 %). aqedan gamomdinare, saimedoobis gasazrdelad Cveni inovaciuri 

winadadebiT saWiroa, rom samfaza eleqtroZravas nacvlad gamoyenebul iqnes or-

faza eleqtroZrava, anu statoris RrmulebSi sami gragnilis nacvlad ganxorci-

eldeba ori erTfaza gragnilis Caxveva. am SemTxvevaSi Teoriulad gragnilebis 

saimedooba gaizrdeba 1/3·100 % = 33.3 %-iT, amasTan, fazaTSorisi saizolacio masa-

lis xarjic, Sesabamisad, Semcirdeba.  

rac Seexeba orfaza eleqtromanqanas (eleqtroZravas), misi simZlavre praqti-

kulad samfaza eleqtroZravas simZlavris tolia. radgan hibridebSi eleqtroman-

qana or reJimSi muSaobs (Zravul da generatorulSi), asinqronuli manqanis Sem-

TxvevaSi, misi agznebaSi advilad mosayvanad sasurvelia, rom statorSi Caxveul 

iqnes ori orfaza gragnili. meore orfaza gragnili gankuTvnilia kondensatoreb-

Tan misaerTeblad, rasac advilad gadahyavs eleqtromanqana generatorul reJimSi. 

arsebul hibridebSi, roca eleqtromanqana funqcionirebs Zravul reJimSi, maSin igi 

generacias ar axdens; Cvens variantSi ki eleqtromanqanas aqvs SesaZlebloba erT-

droulad orive reJimSi ifunqcioniros.  

radgan orfaza eleqtroZravas kveba Sesabamisad orfaza sixSiruli gardamqm-

neliT unda ganxorcieldes, am ukanasknelSi makompleqtebeli detalebis raodenoba 

daaxloebiT 30 %-iT Semcirdeba, e. i. gardamqmnelis masa, gabarituli zomebi da 

TviTRirebuleba Semcirdeba, xolo saimedooba gaizrdeba. rac Seexeba sakisrebis 

saimedoobas, igi damokidebulia SezeTvisa da rotoris konstruqciul sistemaze. 

Cvens koncefciaSi SezeTva ganxorcieldeba Txevadi sazeTi nivTierebiT. radgan 

hibridSi rotoris brunviTi sixSiris regulireba aucilebelia, amitom SezeTvac 

unda ganxorcieldes rotoris brunvasTan pirdapirproporciuli damokidebulebiT. 

e. i. didCqaruli brunvisas meti intensiurobiT ganxorcieldes SezeTva da _ piri-

qiT. Cveni mokled SerTuli rotoris sistema sworedac asea mowyobili. kerZod, 

rotoris magnitgamtari sayelurebzea dasmuli. am ukanasknelSi sakisrebia Cayene-

buli, sakisrebSi ki RerZia Cawnexili, sadac RerZi brunviT moZraobas ar asrulebs. 
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rotori konsolurad aris ganlagebuli statoris korpusis mimarT da uZrav RerZ-

Tan mimarTebaSi moqnil lilvs warmoadgens, amitom igi vibraciebis mimarT ufro 

mdgradia da rotors saSualebas aZlevs Tavisuflad gadalaxos kritikuli siC-

qareebi. 

uZrav RerZsa da sayelurebs Soris arsebul sivrces gamoviyenebT sakisrebis 

originaluri SezeTvis sistemis (arxisa da rezervuaris) Sesaqmnelad, rac gulisx-

mobs uZrav RerZSi grZivi da ganivi naxvretis gakeTebas, romelTa meSveobiTac mar-

tivad ganxorcieldeba sakisrebis Txevadi sazeTi nivTierebiT SezeTva (saWiro aRar 

iqneba damatebiTi kvanZebisa da sazeTi tumbos gamoyeneba). uZrav RerZsa da mbrunav 

sayelurebs Soris arsebuli sivrce ki amavdroulad Seasrulebs Txevadi sazeTi 

nivTierebis rezervuaris funqciasac.  

aRniSnuli kvlevebis safuZvelze Seqmnili mosalodneli proeqtis potenciur 

momxmareblad ZiriTadad ivaraudeba eleqtrosatransporto mrewveloba (hibriduli 

da eleqtromobiluri). 

 

 

daskvna 

1. hibridebSi wevis eleqtroZrava-generatorad gamoyenebuli unda iyos didCqa-
ruli orfaza asinqronuli eleqtromanqana _ mokled SerTuli originaluri moq-
nilrotoriani konstruqcia, romelic erTdroulad sakisrebis Txevadi SezeTvis 

sistemisa da sazeTi nivTierebis rezervuaris funqciasac iTavsebs; 

2. hibridi unda Seicavdes saSualo an srul kombinirebul Zalur agregats, 

romelic aRWurvili iqneba akb-is kombinirebuli damuxtvis sqemiT. 
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ELECTRICAL MACHINE FOR HYBRID VEHICLES 
A. Rikrikadze, K. Tsereteli  
(Georgian Technical University) 

 
Resume: The article discusses the relevance of a hybrid vehicle, power units (by degree of ele-

ctrification) at the level of theoretical analysis. Herewith the main schemes of the interaction of the electric 
motor with the work of the internal engine are considered and comparative technical and economic analysis 
are carried out. The original constructive system of the electric machine at the level of the draft design, which 
will be promising, more reliable, energy efficient, which distinguishes it with its simplicity of manufacturing 
technology and low cost, has been developed.  

 
Key words: electrical machine; hybrid vehicles; internal engine; powerful aggregate. 

 
 
 
 

ЭЛЕКТРОМАШИНОСТРОЕНИЕ 
 

 

ЭЛЕКТРИЧЕСКАЯ МАШИНА ДЛЯ ГИБРИДНЫХ ТРАНСПОРТНЫХ СРЕДСТВ 

Рикрикадзе А. A., Церетели К. О., Рикрикадзе Ш. А. 
(Грузинский технический университет) 

 
Резюме. На уровне теоретического анализа обсуждается актуальность гибридного транспор-

тного средства, силовые агрегаты по степени электрификации, рассмотрены основные схемы взаи-
модействия электрической машины с работой двигателя внутреннего сгорания и проведен сравни-
тельный технико-экономический анализ. Цель концепции заключается в ее электрической части. Раз-
работана оригинальная конструктивная система электрической машины на уровне эскизного проекта, 
которая будет более надежной, перспективной, энергоэффективной, что отличает ее простотой техно-
логии изготовления и низкой себестоимостью. 

 
Ключевые слова: гибридное транспортное средство; двигатель внутреннего сгарания; силовые 

агрегаты; электрическая машина. 
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eleqtromanqanaTmSenebloba 

 

 

 

didCqaruli eleqtroZrava eleqtroiaraRebisaTvis 

arkadi rikrikaZe, konstantine wereTeli, SoTa rikrikaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia mokled SerTuli rotoriani didCqaruli asinqronuli 

eleqtroZrava da misi soflis meurneobis mcire meqanizaciaSi gamoyenebis perspe-
qtiva. eleqtroZrava inovaciuria. kerZod, rotori konsolurad aris ganlagebuli 

statoris mimarT da warmoadgens moqnil lilvs, rac saSualebas aZlevs rotors 

ganaviTaros didi siCqareebi da vibraciebis mimarT iyos ufro mdgradi. mas aqvs 

sakisrebis inovaciuri SezeTvis sistema; amasTan, rotoris Siga sivrce amavdroulad 

iTavsebs Txevadi sazeTi nivTierebis rezervuaris funqciasac. eleqtroZravaSi war-
modgenilia ori erTfaza gragniliT samfaza simetriuli sistemis miRebis eleqtru-
li SeerTebis sqema. 

 

sakvanZo sityvebi: didCqaruli eleqtroZrava; eleqtroiaraRebi; mokled SerTu-
li rotori; SezeTvis sistema. 

 

 

Sesavali  

XX saukunis pirvel naxevarSi safuZveli Caeyara soflis meurneobaSi axal 

mimarTulebas – mcire meqanizacias da maleve daiwyo misi intensiuri ganviTareba. 

eleqtromeqanikuri manqana-iaraRebis Seqmna da danergva, upirveles yovlisa, ganxor-
cielda mecxoveleobisa da meCaieobis sferoSi. kerZod, Seiqmna cxvris sakreWi, Cais 

sakrefi da sasxlavi eleqtroiaraRebi. sadReisod aRniSnuli eleqtroiaraRebis 

ZiriTad kvanZs didCqaruli koleqtoruli eleqtroZravebi warmoadgens. am ukanas-
knelis saimedooba da teqnikuri maxasiaTeblebi gansazRvravs mTlianad eleqtro-
iaraRebis teqnikur dones. maTi nominaluri simZlavre 70–120 vt-is farglebSia. 

aRniSnuli koleqtoruli eleqtroZravebi ikvebeba erTfaza qselidan, romlis 

Zabva 220 v-ia, xolo samrewvelo denis sixSire _ 50 hc. am tipis eleqtroZravebis 

arsebulma konstruqciebma amowura Tavisi teqnikuri SesaZleblobebi iseTi uaryo-
fiTi mxareebis gamo, rogoricaa: 

 dabali saimedooba;  

 maRali xmauri; 

 teleradiodabrkoleba; 

 dabali eleqtrousafrTxoeba; 

 muSaobis xangrZlivobis simcire;  

 gansxvavebul klimatur pirobebSi funqcionirebis SeuZlebloba;  

 maRali TviTRirebuleba. 
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ZiriTadi nawili 

TiTqmis 20 welze metia, rac msoflio masStabiT soflis meurneobis mcire 

meqanizaciaSi gamoyenebuli eleqtroiaraRebis seriozuli gaumjobeseba ar ganxor-
cielebula. yvela arsebuli konstruqcia, gansakuTrebiT cxvris sakreWi da Cais 

sakrefi manqanebi rogorc tyupis cali, ise hgavs winamorbeds. aRniSnuli eleqtro-
iaraRebi xSirad gamodis mwyobridan da momsaxure personali bevr dros kargavs 

mis SekeTebaze, rac sabolood gavlenas axdens muSakis Sromis nayofierebaze. saWi-
ro gaxda axleburad gadagvexeda am problemebisaTvis da kardinaluri cvlilebebi 

Segvetana eleqtroiaraRebSi CamontaJebuli eleqtroZravas konstruqciaSi.  

Tanamedrove teqnologiebi moiTxovs mwarmoeblurobis gazrdas, rac dakavSi-
rebulia saimedo, didCqaruli da eleqtrousafrTxo eleqtroZravebis dagegmare-
basTan. eskizuri daproeqtebis doneze SevimuSaveT mcire simZlavris (80–100 vt) did-
Cqaruli (24000 br/wT), momatebuli sixSiris (400 hc) da dabali Zabvis (36–42 v) mqone 

inovaciuri, mokled SerTuli rotoriani samfaza asinqronuli eleqtroZravas kon-
struqcia cxovelTa bewvis sakreWi eleqtromakratlisaTvis (nax. 1).  

arsebuli eleqtroZravebis konstruqciebSi rotori Sedgeba magnitgamtarisa-
gan, romelic lilvzea Cawnexili da masTan erTad brunavs. Cven mier Seqmnil kon-
struqciaSi rotoris magnitgamtari sayelurebzea dasmuli. am ukanasknelSi sakis-
rebia Cayenebuli, sakisrebSi ki RerZia Cawnexili, romelic brunviT moZraobas ar 

asrulebs. am variantSi rotori konsolurad aris ganlagebuli statoris korpusis 

mimarT da uZrav RerZTan mimarTebaSi moqnil lilvs warmoadgens, amitom igi vib-
raciis mimarT ufro mdgradia, rac mTlianobaSi eleqtroZravas dadebiT Tvisebas 

aniWebs. moqnili rotori saSualebas iZleva Tavisuflad gadalaxos kritikuli 

siCqareebi. 

 

 
 

nax. 1. konsoluri mokled SerTuli rotoriani didCqaruli  
samfaza asinqronuli eleqtroZrava 

 

uZrav RerZsa da rotoris magnitgamtars Soris sivrce gamoyenebul iqna sakis-
rebis originaluri SezeTvis sistemis Sesaqmnelad. uZrav RerZSi grZivi da ganivi 

naxvretebis meSveobiT martivad xdeba sakisrebis Txevadi sazeTi nivTierebiT Seze-
Tva. Tanac didCqaruli eleqtroZravebisagan gansxvavebiT SezeTva xorcieldeba sa-
kisrebis araiZulebiTi cirkulaciuri meTodiT, e. i. damatebiTi kvanZebisa da sazeTi 
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tumbos gamoyenebis gareSe. uZrav RerZsa da mbrunav rotors Soris arsebulma sivr-
cem amavdroulad SeiTavsa Txevadi sazeTi nivTierebis rezervuaris funqciac. ro-
toris saerTo xedi naCvenebia me-2 nax-ze. 

 

 
 

 nax. 2. konsoluri mokled SerTuli rotori 

 

Teoriuli kvlevisa da analizis Sedegad miviReT statoris gragnilis origi-

naluri SeerTebis sqema, razedac gacemulia saqarTvelos patenti (GE U 2017 1926 Y) 

saxelwodebiT „orgragniliani samfaza eleqtromanqana“. sqema xasiaTdeba maRali 

saimedoobiT da gamoirCeva saizolacio masalis mcire xarjiT, vinaidan samfaza 

asinqronuli Zravebisagan gansxvavebiT statoris RrmulebSi vaxvevT or erTfaza 

gragnils (nacvlad samisa), romlebic erTmaneTis mimarT eleqtrulad daZrulia 

900-iT. am SemTxvevaSi vRebulobT simetriul samfaza gragnils (nax. 3). 

 

 
 

nax. 3. orgragniliani samfaza asinqronuli eleqtromanqanis  

statoris gragnilebis SeerTebis sqema  
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eqspluataciisas aRniSnuli eleqtroZravas momsaxureba gaadvilebulia da mi-

si gamoyeneba SesaZlebelia rogorc soflis meurneobaSi, ise mraval sxva sferoSi 

(kvebis mrewvelobaSi, mSeneblobaSi, transportSi – eleqtromobilebSi, aviaciaSi 

eleqtroSpindelebSi da sxv.), sadac teqnologiuri procesebi moiTxovs ara marto 

did siCqareebs, aramed maRal saimedoobasac.  

aRniSnuli konstruqcia samfaza asinqronuli Zravebisagan gansxvavebiT imiTac 

gansxvavdeba, rom mas ori sakisris faris nacvlad mxolod erTi aqvs, ris gamoc 

igi gamoirCeva awyobis gansakuTrebuli simartiviT. ase rom, miviReT mcire gabari-

tisa da masis (0.70 kg) mqone eleqtroZrava, romlis simZlavre 80 vt-ze naklebi ar 

aris. amasTan, inovaciuri eleqtroZravas arsebulisagan gansxvavebiT ventilatoris 

gagrilebis sistema ar sWirdeba, rac amcirebs aerodinamikur xmaurs. SemoTava-

zebuli eleqtroZravas eleqtrokveba mcire gabaritisa da masis mqone arsebuli 

Tanamedrove naxevargamtaruli sixSiruli (400 hc) gardamqmnelidan aris SesaZle-

beli, romlis masa ar aRemateba 2,0 kg-s. 

sakiTxi Zalze aqtualuria, vinaidan gaCnda moTxovnileba (mizani) eleqtroia-

raRebSi asinqronuli didCqaruli eleqtroZravas originaluri konstruqciis kvle-

visa da daproeqtebisa, romelic perspeqtiulia, saimedo, eleqtrousafrTxo, nakleb-

xmauriani da ar qmnis teleradio dabrkolebas, gamoirCeva mcire gabarituli zomi-

Ta da masiT da, rac mTavaria, mas SeuZlia gansxvavebul klimatur pirobebSi fun-

qcionireba.  

amJamad Sveicaria gamwvanebis sistemisaTvis, kerZod buCqebis sakreWad, awarmo-

ebs eleqtromakratlebs, romlebSic gamoyenebulia klasikuri konstruqciis samfa-

za asinqronuli mokled SerTuli rotoriani eleqtroZrava, romlis nominaluri 

simZlavrea 120 vt, denis sixSire _ 200 hc. brunviTi sixSire ki _ 12000 br/wT. 

samSeneblo mrewvelobisaTvis ruseTi awarmoebs iseT eleqtroiaraRebs, rom-

lebSic amZravad gamoyenebulia klasikuri konstruqciis mokled SerTuli roto-

riani samfaza asinqronuli eleqtroZravebi, romelTa nominaluri simZlavrea 120 – 

750 vt, denis sixSire _ 200 hc, xolo Zabva _ 42 v, xolo maqsimaluri brunviTi 

sixSire ar aRemateba 12000 br/wT-s. maTi xangrZlivoba SezRudulia, vinaidan sakis-

rebis SezeTva xorcieldeba erTjeradad konsistenturi sazeTi nivTierebiT. Cvens 

variantSi ki SezeTva xdeba Txevadi sazeTi nivTierebiT, Tanac avtomaturad, roto-

ris brunviT siCqaresTan damokidebulebiT. garda amisa, rusuli warmoebis ele-

qtroZravebi naklebad kompaqturia da SedarebiT mcire kuTri simZlavriT xasiaT-

deba. maTi kveba ZiriTadad xorcieldeba manqanuri sixSiruli gardamqmnelidan, 

romlis masa daaxloebiT 35–60kg-ia, xolo mkvebavi denis sixSire _ 185–190 hc (asin-

qronuli generatoria gamoyenebuli) nacvlad 200 hc-isa, rac dauSvebelia. zemoT-

qmulidan gamomdinare, manqanuri sixSiruli gardamqmnelebi didi gabarituli zome-

bisa da masis gamo mouxerxebelia da eqspluataciaSi maTi gamoyeneba, Cveni azriT, 

ar aris mizanSewonili. 

Cven mier Seqmnili inovaciuri eleqtroZravas warmoebaSi danergva aqtualuria. 

igi daakmayofilebs mcire meqanizaciaSi eleqtroiaraRebis Tanamedrove moTxovnebs 

da misi gamoyeneba SesaZlebeli iqneba kvebis mrewvelobaSic (saSrobebSi – gamfrqve-

vis amZravad) Sesqelebuli rZisa da xsnadi Cais dasamzadeblad.  

daisaxa amocana, rom eskizuri daproeqtebis Semdeg teqnikur doneze ganxor-

cielebuliyo patentunariani didCqaruli mokled SerTuli rotoriani konsoluri 

konstruqciis daproeqteba da Semdgom warmoebaSi danergva.  
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 kvlevis Sedegebi, maTi samecniero Rirebuleba da gamoyenebis potenciali. 

rogorc ukve aRvniSneT, momavali konstruqciis potenciuri momxmarebelia soflis 

meurneobisa da kvebis mrewvelobis sfero, kerZod: mecxoveleoba, meCaieoba (cxove-

lebis eleqtrosaparsi iaraRebi, Cais sakrefi da sasxlavi eleqtroiaraRebi, ele-

qtro saSrobebi). garda amisa, inovaciuri eleqtroZravas gamoyeneba SesaZlebelia 

mrewvelobis sxva sferoSic; gansakuTrebiT mSeneblobaSi (sxvadasxva eleqtroiara-

RebSi), eleqtrotransportSi – eleqtromobilebSi, aviaciaSi, eleqtroSpindelebSi 

da sxv. 

SemoTavazebuli eleqtroZravas aTviseba warmoebaSi saqarTvelosaTvis Zalze 

perspeqtiuli da momgebiania meCaieobis da mecxvareobis (Cais sakrefi, sasxlavi da 

cxvris sakreWi eleqtroiaraRebisaTvis) mimarTulebiT. sakmaod didi moTxovnilebaa 

aRniSnul eleqtroiaraRebze CineTSi, avstraliaSi, Suaaziis qveynebSi. 

 

 

daskvna 

 soflis meurneobis mcire meqanizaciis eleqtroiaraRebSi gamoyenebuli unda 

iyos maRalsixSiruli mokled SerTuli rotoriani asinqronuli eleqtro-
Zravebi; 

 maRalsixSiruli mokled SerTuli rotoriani asinqronuli eleqtroZravebis 

SezeTva unda ganxorcieldes Txevadi sazeTi nivTierebiT; 

 didCqaruli asinqronuli eleqtroZravas mokled SerTuli rotori unda iyos 

konsoluri konstruqciis. 
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HIGH SPEED ELECTRIC MOTOR FOR POWER TOOLS 
A. Rikrikadze, K. Tsereteli, Sh. Rikrikadze  
(Georgian Technical University) 

 
Resume: There is considered the prospect of using the high-speed asynchronous electric motor with a 

short-circuited rotor in small-scale mechanization of agriculture. The electric motor is innovative. In particular, 
the rotor is cantilevered relative to the stator. The rotor is a flexible shaft, which allows it to operate at high 
speeds and to be more resistant to choices. It has an innovative bearing lubrication system, in which the rotor 
space simultaneously performs the function of a reservoir for a liquid lubricant. The aforementioned electric 
motor indicates the production of a symmetrical three-phase system using two single phase windings.  

 
Key words: high speed electric motor; lubrication system; power tool; short-circuited rotor.  

 
 
 
 

ЭЛЕКТРОМАШИНОСТРОЕНИЕ 
 

 

ВЫСОКОСКОРОСТНОЙ ЭЛЕКТРОДВИГАТЕЛЬ ДЛЯ  
ЭЛЕКТРОИНСТРУMЕНТОВ 

Рикрикадзе А. A., Церетели К. О., Рикрикадзе Ш. А. 
(Грузинский технический унивурситет) 

 
Резюме. В статье рассмотрена перспектива применения в малой механизации сельского хозяй-

ства высокоскоростного асинхронного электродвигателя с короткозамкнутым ротором. Электродвига-
тель является инновационным. В частности, ротор консольно расположен относительно статора. Ротор 
является гибким валом, что дает ему возможность развивать высокие скорости и быть более устойчи-
вым к вибрациям. Имеет инновационную систему смазки подшипников, в которой пространство ро-
тора одновременно выполняет функцию резервуара для жидкого смазочного вещества. В вышеуказан-
ном электродвигателе показано получение симметричной трехфазной системы с помощью двух одно-
фазных обмоток. 

 
Ключевые слова: высокоскоростной электродвигатель; короткозамкнутый ротор; система сма-

зки; электроинструменты. 
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xelsawyoTmSenebloba 

 

 

 

eleqtromeqanikuri giroskop-aqselerometri 

karlo moiswrafiSvili 

(saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo universiteti) 

 

 

reziume: ganxilulia giroskopis axali, umartivesi konstruqcia, romlis moqme-

debis principi gamoyenebulia moZravi sxeulis aCqarebis sazomi xelsawyos (aqsele-

rometris) Sesaqmnelad. mas aqvs mTeli rigi upiratesobebi Tavis winamorbed ana-

logebTan SedarebiT. SemuSavebulia aCqarebis sididis gazomvis originaluri ele-

qtruli sqema, romelic damyarebulia eleqtromagnituri induqciis principze da 

uzrunvelyofs gazomvis maRal sizustes. axali xelsawyoTi SesaZlebelia aCqarebis 

sididis gazomva rogorc wrfivi, ise mrudwiruli moZraobisas. 

 
sakvanZo sityvebi: giroskopi; eleqtromagnituri induqcia; masiuri burTula; 

orZafa gragnili; swori tetraedri; Rru sfero. 
 

 

Sesavali  

meqanikuri moZraoba adamianis yoveldRiuri saqmianobis ganuyofeli nawilia. 

bunebaSi arsebul moZraobaTa Soris umTavresad gvxvdeba araTanabari (aCqarebuli) 

moZraobebi, romelTa ZiriTadi kinematikuri maxasiaTebelia aCqareba. Sesabamisad, 

aCqarebis sididis gazomva moZraobis traeqtoriis sxvadasxva nawilSi (myisieri mni-
Svneloba) aris erT-erTi mTavari sakiTxi meqanikuri moZraobis parametrebis Ses-
wavlisas. 

dRemde Seqmnil aCqarebis sazom xelsawyoTa (aqselerometri) Soris, romelTa 

moqmedebac damyarebulia giroskopul principze, SeirCa meqanikuri giroskop-aqsele-
rometri [1], romlis konstruqciac ganixileba warmodgenili eleqtromeqanikuri gi-
roskop-aqselerometris winamorbed analogad. 

 

 

ZiriTadi nawili 

SemoTavazebuli mowyobiloba Sedgeba sami nawilisagan: Rru sferosagan, swori 

tetraedrisa (tolgverda samkuTxa piramida) da rkinis masiuri buTulasagan. isini 

erTmaneTis mimarT ise arian ganlagebuli, rom tetraedris wveroebi exeba Rru 

sferos Siga zedapirs da eyrdnoba masiur burTulas (nax-ebi: 1, 2, 3, 4). swori 

tetraedris wveroebs Tavisufali srialis saSualeba aqvs Rru sferos Siga zeda-
pirze.  
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nax. 1. giroskopis moculobiTi sqematuri gamosaxuleba:  

1 _ Rru sfero; 2 _ swori tetraedri; 3 _ masiuri burTula 

 

 gamogonebis idea mdgomareobs SemdegSi: 

 mocemuli mowyobilobis nebismier fiqsirebul poziciaSi da wrfivi Tanabari 

moZraobis dros swori tetraedris fuZe inarCunebs horizontalur mdebare-

obas (giroskopi). warmodgenili gamogonebis giroskopuli Tviseba SeiZleba 

gamoyenebul iqnes xelsawyoTmSeneblobis iseT sferoSi, sadac aucilebelia 

xelsawyos eqspluataciisas misi horizontalurobis SenarCuneba; aseTia, ma-
galiTad, kompasi, Teodoliti, niveliri da sxv., rac aRniSnuli xelsawyos 

mravalfunqciurobaze miuTiTebs;  

 
nax. 2. giroskopis vertikaluri diametraluri Wrili: 1 _ Rru sfero; 2 _ swori 

tetraedri; 3 _ masiuri burTula; 4 _ horizontaluri sayrdeni, romelzec giroskops 

SeuZlia Seasrulos gorviTi (brunviTi) moZraoba da SeinarCunos sawyisi pozicia; 5 _ Rru 

sferos (1) zeda da qveda naxevarsferoebis SeerTebis adgili (SeerTeba xorcieldeba ru-
suli `matrioSkas~ analogiiT) 

                                                 
 giroskopad ganixileba meqanizmi (xelsawyo), romlis erT-erTi nawili (detali) inarCunebs 
pirvandel orientacias misi (giroskopis) poziciis nebismieri cvlilebisas. 
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 nax. 3. eleqtromeqanikuri giroskop-aqselerometris meqanikuri nawili: 1 _ Rru sfero; 

2 _ swori tetraedri; 3 _ masiuri burTula; 4 _ sayrdeni; 5 _ Rru sferos zeda da qveda 

naxevarsferoebis SeerTebis adgili; 0 _ Rru sferos centri; 𝐎′ _ masiuri burTulas centri; 𝜶 _ burTulas gadaxris kuTxe 

 

 
nax. 4. aCqarebis sididis gazomvis eleqtromeqanikuri sqema; ! _ orZafa gragnilis 

pirveladi xvia; 2 _ orZafa gragnilis meoreuli xvia; 3 _ mudmivi Zabvis wyaro; 4 _ Zabvis 

gardamqmneli (inventori); 5 _ voltmetri gadagraduirebuli aCqarebis erTeulebSi (dakali-

brebuli); 6 _ magnituri Tvisebis mqone masalisagan (rkina, foladi, kobalti da a. S.) 

damzadebuli masiuri burTula (𝐌); 7 – msubuqi tetraedri (𝐦 < 𝐌); 8 _ RRu sfero; 9 _ 
xelsawyos yuTi; 10 _ sayrdeni, romliTac xelsawyo Camagrebulia yuTSi (9) da masTan erTad 

moZraobs  �⃗� aCqarebiT; 11 _ sivrce tetraedris sayrdensa da xviebs (gragnils) Soris, rome-

lic Sevsebulia orkomponentiani webo-SemavsebliT da, uzrunvelyofs xelsawyos sayrden-

Tan myar urTierTkavSirs; α _ masiuri burTulas gadaxris kuTxe vertikalis mimarT; 𝑴 𝒎 > 𝟏_ 
masaTa Tanafardoba, romelic ganisazRvreba empiriulad (𝐌 – burTulas masa,  𝐦 – tetrae-
dris masa) 
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 aCqarebulad moZraobisas swori tetraedris simaRlis gadaxris kuTxe 𝒂 ver-
tikalis, anu burTulas gadaxris kuTxis, mimarT (nax. 3) gansazRvravs aCqa-
rebis sidides (𝑨 = 𝒈 ∙ 𝒕𝒈𝜶) da Sesabamisi dakalibrebis Catarebis SemTxvevaSi 

SesaZlebeli iqneba misi gazomva aCqarebulad moZravi sxeulis traeqtoriis 

nebismier wertilSi. 

 me-3 nax-ze mocemulia sayrdenze (4) myarad damagrebuli giroskopis diametra-
luri vertikaluri Wrili (naxazis sibrtyis paraleluri), romelic sayrdenTan 

erTad moZraobs 𝑨 aCqarebiT. rogorc aRvniSneT, α aris burTulas gadaxris kuTxe 

vertikalis mimarT.  
me-4 nax-ze mocemulia aCqarebis gazomvis eleqtromeqanikuri sqema (𝑨 = 𝒈 ∙ 𝒕𝒈𝜶).  
upiratesobebi arsebul analogTan mimarTebaSi. warmodgenili gamogonebis ana-

logad SerCeulia yvelaze Sesaferisi meqanikuri giroskop-aqselerometri (nax. 5) [1]. 

  

 
 

nax. 5. meqanikuri giroskop-aqselerometri [1]. 

 

am xelsawyosTan SedarebiT SemoTavazebul gamogonebas aqvs Semdegi upirate-

sobebi: 

 konstruqciis meqanikuri nawilis simartive (sami detali eqvsis nacvlad); 

 gazomvis sizuste (eleqtruli indikacia meqanikuris nacvlad); 

 aCqarebis gansazRvra traeqtoriis nebismier wertilSi rogorc wrfivi, ise 

mrudwiruli miZraobisas; 

 aCqarebis sididis fiqsacia drosa da skanirebis reJimSi TviTCamweri xelsa-

wyos gamoyenebiT; 

 mcire gabaritebi (kompaqturoba). 

aCqarebis sididis gazomva. Rru sferos gareTa zedapirze orZafa (wyvili) pi-

robiTi ekvatoridan samxreT polusis mimarTulebiT (vinaidan 𝒕𝒈𝟗𝟎𝟎 = ∞) exveva ele-

qtrosadenis gragnili (nax. 4), romlis erT-erT xviaze (pirobiTad _ pirveladi xvia), 

miewodeba cvladi Zabva, xolo meoreul xviaze izomeba induqciiT aRZruli emZ 

(Zabva). rkinis masiuri burTulas adgilmdebareobis cvlilebis mixedviT icvleba 

meoreul xviaSi aRZruli emZ-is sidide, romelic aRiricxeba voltmetrze (me-4 nax-

ze 5), xolo burTulas gadaxris kuTxe vertikalis mimarT gansazRvravs aCqarebis 
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sidides (𝑨 = 𝒈 ∙ 𝒕𝒈𝜶); amrigad, Tu movaxdenT gazomili Zabvis Sesabamis dakalibrebas 

da gadavagraduirebT voltmetris maCveneblebs aCqarebis erTeulebSi (volti→m/wm2) 

voltmetris ciferblatze miviRebT Cvenebas, romelic gansazRvravs aCqarebis sidi-

dis mniSvnelobas m/wm2-Si. e. i. rkinis masiuri burTulas vertikalidan gadaxris 𝜶 
kuTxe, erTi mxriv, gansazRvravs aCqarebis sidides (𝑨 = 𝒈 ∙ 𝒕𝒈𝛂) da, meore mxriv, meo-
reul xviaSi aRZrul emZ-is (Zabvis) sidides; Sesabamisad, misi (burTulas) mdebare-

obis cvlileba uSualod aisaxeba voltmetris maCvenebelze, rac dakalibrebuli 

voltmetris pirobebSi warmoadgens aCqarebis sididis mniSvnelobas.  

voltmetris Skala isea gadagraduirebuli, rom misi skalis erTi danayofis 

fasi Seesabameba aCqarebis erT erTeuls _ 1 m/wm2-s an gadagraduirebulia g erTeu-

lebSi (𝒈 = 𝟗, 𝟖𝟎𝟔𝟔 მ/წმ𝟐). 
gamogonebis eqspluataciisas SesaZlo aRZruli rxevebis CaxSobis nizniT Rru 

sfero ivseba Sesabamisi siblantis mqone siTxiT (siblante ganisazRvreba empiri-

ulad). 

arsebuli teqnologiebis meSveobiT SesaZlebelia miRebuli informaciis gada-

cema nebismier realur manZilze. 

 

 

daskvna 

SemoTavazebuli eleqtromeqanikuri giroskop-aqselerometris meqanikuri nawi-
li (giroskopi) warmoadgens universalur saSualebas yvela im xelsawyosaTvis (ma-
galiTad, geodeziuri da sanavigacio xelsawyoebisaTvis), romelTa eqspluataciis 

procesSi aucilebelia maTi horizontaluri poziciis SenarCuneba. 

 
 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 
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INSTRUMENT MAKING 
 
 

ELECTROMECHANICAL GYROSCOPE-ACCELEROMETER 
K. Moistsrapishvili  
(Georgian State University of Physical Culture and Sport) 

 
Resume: There is presented a new and very simple construction of a gyroscope, used for the instrument, 

measuring acceleration value of a moving body (accelerometer) based on its principle of operation. The in-
strument has a namber of advantages over the analogies. There has been developed the original electrical circuit 
aimed at the acceleration value measurement and based on the electromagnetic induction principle, that ensures 
high measurement accuracy. The given instrument enables to measure the acceleration value of both, rectilin-
ear and curvilinear motions.  

 
Key words: bifilar winding; electromagnetic induction; gyroscope; hollow sphere; massive sphere; 

right tetrahedron.  
 
 
 
 

ПРИБОРОСТРОЕНИЕ 
 

 

ЭЛЕКТРОМЕХАНИЧЕСКИЙ ГИРОСКОП-АКСЕЛЕРОМЕТР 

Моисцрапишвили К. М. 
(Грузинский государственный университет физической культуры и спорта) 

 
Резюме. Предложена новая упрощенная конструкция гироскопа, принцип действия которого ис-

пользован в создании прибора, измеряющего величину ускорения движущего тела (акселерометр), у 
которого имеется ряд преимуществ перед предыдущими аналогами. Разработана оргинальная электри-
ческая схема, измеряющая величину ускорения, которая основана на принципе электромагнитной ин-
дукции и, которая обеспечивает высокую точность измерений. Данный прибор дает возможность из-
мерять величину ускорения, как при прямолинейных, так и при криволинейных движениях. 

 
Ключевые слова: бифилярная обмотка; гироскоп; массивный шар; полая сфера; прямой тетра-

эдр; электромагнитная индукция. 
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ekonomika 

 

 

 

ekonomikuri aspeqtebi daniel defos SemoqmedebaSi  

babulia axobaZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

reziume: vaWroba da ekonomika dasabamidan did rols asrulebda saerTaSoriso 

urTierTobebis Camoyalibeba-ganviTarebis saqmeSi. dasavleTis mraval ganviTarebul 

qveyanas, maT Soris did britaneTsa da aSS-s, ekonomikisa da biznesis TvalsazrisiT 

didi gamocdileba aqvs. am qveynebTan ara erTi didi ekonomistis saxelia dakavSi-
rebuli. qarTuli ekonomikisaTvis da zogadad qarTuli sazogadoebisaTvis mniSvne-
lovania im gamocdilebis gaziareba, romelic dasavleTis ganviTarebul qveynebs 

gaaCnia sabazro ekonomikis TvalsazrisiT. inglisur enaze didZali ekonomikuri 

literatura arsebobs, romelTa didi nawili ucnobia qarTveli mkiTxvelisaTvis. 

erT-erTi aseTi nawarmoebia ingliseli mwerlis daniel defos ̀ srulyofili ingli-
seli vaWari~ (The Complete English Tradesman), romelSic mravali iseTi sakiTxia ganxi-
luli, romelic dResac aqtualuria Cveni biznesisa da ekonomikisaTvis. 

 

sakvanZo sityvebi: vaWari; vaWroba da ekonomika; defo. 
 

 

Sesavali  

vaWroba da ekonomika dasabamidan did rols asrulebda saerTaSoriso urTi-
erTobebis Camoyalibeba-ganviTarebis saqmeSi. saqarTvelos istoriaSi mrewvelobisa 

da vaWrobis ganviTareba adreuli epoqidanve iwyeba. arqeologiuri gaTxrebis Sede-
gad mopovebuli mdidari istoriuli masala mowmobs, rom saqarTvelo uZvelesi 

droidan eweoda samewarmeo saqmianobas, rasac misi geografiuli mdebareobac uw-
yobda xels. ekonomikis roli qveynis ganviTarebis saqmeSi mudam kargad hqondaT 

gacnobierebuli saqarTvelos mefeebsa da qveynis mowinave sazogadoebas.  

dRevandeli cxovreba warmoudgenelia ekonomikuri urTierTobebis gareSe, miT 

umetes iseTi patara qveynisaTvis, rogoric saqarTveloa. dasavleTis mraval ganvi-
Tarebul qveyanas, maT Soris did britaneTsa da aSS-s ekonomikisa da biznesis 

TvalsazrisiT didi gamocdileba aqvs. 

saqarTvelo, rogorc patara, magram didi kulturuli istoriis mqone qveyana, 

dasabamidan cdilobs fexdafex mihyves saerTaSoriso cxovrebis temps. rogorc zemoT 

aRvniSneT, amas xels uwyobs misi geografiuli mdebareoba da aramarto xels uwyobs, 

aramed erTgvarad aiZulebs kidevac, rom kulturaTa am gzaSesayarze ganviTarebis 

maRali tempi SeinarCunos. amdenad qarTuli ekonomikisaTvis da zogadad qarTuli 

sazogadoebisaTvis mniSvnelovania im gamocdilebis gaziareba, romelic dasavleTis 

ganviTarebul qveynebs aqvs sabazro ekonomikis TvalsazrisiT. inglisur enaze did-
Zali ekonomikuri literatura arsebobs, maT Soris bevria iseTi, romelic ucnobia 
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qarTuli sazogadoebisaTvis. mravali maTgani Zalian mniSvnelovani da sainteresoa 

Cveni dRevandeli gadasaxedidan. miuxedavad imisa, rom ekonomikuri literaturis 

garkveuli nawili Targmnilia qarTul enaze msoflio literaturis mravali nimuSis 

qarTuli varianti dRemde ar arsebobs da amdenad xelmisawvdomi ar aris qarTveli 

mkiTxvelisaTvis. erT-erTi aseTi nawarmoebia ingliseli mwerlis daniel defos 

`srulyofili ingliseli vaWari~ (The Complete English Tradesman). 
 

 

ZiriTadi nawili 

qarTuli sazogadoebisaTvis kargad aris cnobili daniel defos brwyinvale 

mxatvruli nawarmoebi `robizon kruzo~, magram sxva nawarmoebebi jer-jerobiT qar-
Tulad ar aris Targmnili, Tumca misi Semoqmedeba Zalian mdidari da mravalfero-
vania. daniel defos SemoqmedebiTi gza vaWrobiT daiwyo. mas sakuTari xomaldic ki 

hyavda da bevrs mogzaurobda, rac Semdeg mis nawarmoebebSi aisaxa. 

zogadad, ekonomikuri statiebis gamoqveynebas daniel defom Cauyara safuZveli 

da vaWrobis Temaze wignic ki dawera `srulyofili ingliseli vaWari~ (The Complete 
English Tradesman), romelic Zalian saintereso da sayuradReboa mravali TvalsazrisiT. 

maSin, rodesac es wigni daiwera, inglisi mowinave qveyana iyo ganviTarebuli 

manufaqturiTa da vaWrobiT. am periodSi gaizarda axali SeZlebuli saSualo fena 

– vaWarTa klasi, Tumca imdroindeli socialuri elita vaWrebs mudam zemodan 

uyurebda. daniel defo did mniSvnelobas aniWebda vaWarTa klass da maT Rirseul 

da pativsacem adamianebad Tvlida. is did yuradRebas aqcevda maT da jentlmenebad 

wodebis Rirsad miiCnevda. wignSi inglisis ekonomikasTan dakavSirebuli mravali 

momentia aRwerili [1]. 

daniel defos `srulyofili ingliseli vaWari~ Zalian saintereso da mniSvne-

lovani nawarmoebia mravali TvalsazrisiT. igi daniel defos politikur-ekono-

mikur nawarmoebTa ricxvs miekuTvneba. es nawarmoebi CvenTvis sagulisxmoa im mxriv, 

rom Cvens cxovrebaSi vaWarTa rolis mravali mniSvnelovani momentia xazgasmiT 

aRniSnuli. defo inglisis savaWro sistemas ganixilavs, rogorc maRalganviTa-

rebul sistemas da miaCnia, rom sxva qveynebis savaWro sistemebTan SedarebiT igi 

ufro maRal donezea. misi azriT, vaWroba inglisis ekonomikis xerxemalia da ara-

marto ekonomikis, aramed sxva sferoebisac. Tu gaviTvaliswinebT, rom im periodSi, 

rodesac es wigni daiwera da mas Semdegac, ramdenad warmatebuli iyo inglisis 

ekonomika, soflis meurneoba da mrewveloba, gasakviri ar unda iyos, Tu ratom 

amayobs defo ase Zalian Tavisi qveyniT. dResac inglisis ekonomika erT-erTi yvelze 

warmatebuli ekonomikaa mTel msoflioSi. rogorc defo samarTlianad aRniSnavs, 

vaWroba socio-ekonomikuri cvlilebebis katalizatoria. Cveni dRevandeli ekonomi-

kuri mdgomareobis gaTvaliswinebiT Zalian mniSvnelovania im mraval mosazrebaTa 

gacnoba, romlebzec wignSia saubari. defos Sexedulebani ekonomikisa da vaWrobis 

Sesaxeb erTgvarad exmianeba Cvens dRevandel yofas da is rCeva-darigebani, rasac 

is axalgazrda vaWrebisTvis saWirod miiCnevs, dRevendeli qarTuli sinamdvilisTvi-

sac gamosadegia. 

rogorc defo winasityvaobaSi aRniSnavs, am bolo dros msoflioSi yvela ise 

dabrZenda da yvelas iseTi didi warmodgena aqvs sakuTar Tavze, rom hgoniaT yvel-
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aferi ician. Tumca, misi azriT, swavleba da rCeva-darigeba yvelas sWirdeba – mcod-

nesac da ucodinarsac. mwerali axalgazrda vaWars, romelic gayoyoCebuli daa-

dgeba gzas da arafrad miCnevs winamorbedTa rCevas, brZolis velze gavardnil 

bedaurs adarebs, romelsac arafris eSinia, radgan araferi gaegeba [2]. 

sainteresoa defos msjeloba vaWrobis Taviseburebis Sesaxeb da im mizezebis 

Zieba, Tu ra iwvevs vaWarTa gakotrebas. mas miaCnia, rom, Tu vaWari Tavisi biznesiT 

ver cxovrobs, Tavis maRazias, Tavis Tavs da Tavis ojaxs ver inaxavs, es TviTon 

vaWris bralia. mas an sifxizle da gulmodgineba aklia, an uyairaToa. mwerali 

imasac acnobierebs, rom Tanamedrove vaWrebi ise aRar cxovroben, rogorc adrin-

deli vaWarTa klasi cxovrobda. axlandeli xarjebi Zalian gansxvavebulia uwinde-

lisagan. axalgazrda vaWari Tu moindomebs ise icxovros, rogorc sxvebi cxovroben, 

is maleve gakotrdeba, radgan imaze mets daxarjavs, vidre iSovis. magram Tu ar 

daxarjavs SeiZleba mainc gakotrdes, vinaidan sxvebTan CamorCeniT guli gautydeba 

da vaWrobaze xels aiRebs [2].  

rogorc mwerali aRniSnavs, swored axalgazrda vaWrebis winaSe arsebulma 

problemebma gadaawyvetina mas am wignis dawera. wigni Sedgeba ocdaxuTi Tavisagan. 

TiToeul TavSi dawvrilebiTaa aRwerili axalgazrda vaWrisaTvis saintereso sxva-

dasxva Tema. 

pirvel TavSi ganxilulia vaWrobis Seswavla. Tavidan, roca am xelobis Seswa-

vlas iwyebs axalgazrda, is ver acnobierebs am sityvis mniSvnelobas. man ubralod 

gulmodgined unda Seasrulos is, rasac ojaxSi avaleben an maswavlebeli mosTxovs. 

wignis momdevno Tavebi eTmoba vaWarTa werilebs, vaWrul stils, zogad ganaTlebas, 

saerTod vaWrobas, Warb saqonels, gakotrebis SemTxvevebs, vaWarTa ubedurebis 

sxvadasxva mizezs, eqstravaganturi da Zvirfasi cxovrebis usiamovno Sedegebs, kre-

ditorebTan da movaleebTan urTierTobebsa da sirTuleebs, vaWrebis mimarT saCi-

vrebsa da skandalebs, partniorobasa da mis sirTuleebs, patiosnebasa da sicrues, 

momxmarebelTa TaRliTobas, buRalteriis warmoebas, inglisuri vaWrobis maRal 

dones, inglisis bazars, mis qeba-didebas, wagebasa da mogebas, gadasaxadebis pun-

qtualurad gadaxdas. 
 

 

daskvna 

am wignSi mwerali dawvrilebiT ganixilavs yvela im saWirboroto sakiTxs, 

rac dResac aqtualuria Cveni ekonomikisa da biznesisaTvis. rogorc is marTebulad 

aRniSnavs, erTsa da imave mizezs erTi da igive Sedegi unda hqondes yvela epoqaSi. 

Tu adre erTsa da imave pirobebSi erTi da igive mogeba da xarjebi iyo, ar SeiZleba 

axla erTsa da imave pirobebSi erTi mdidrdebodes da meore SimSilobdes. es rom 

ar moxdes swored amis gzebs aswavlis mwerali axalgazrda vaWrebs. 
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ECONOMICS 
 
 

ECONOMIC ASPECTS IN DANIEL DEFOE’S WRITING 
B. Akhobadze  
(I. Javakhishvili Tbilisi State University) 

 
Resume: The trade and economics always had a major role in the formation and development of inter-

national relations. Many Western countries, including the UK and the United States, have great experience in 
economics and business. The names of many great economists are associated with those countries. Sharing 
their experience is very important for Georgia. There is a lot of economic literature the English language, 
which is unknown to Georgian readers. The one is “The Complete English Tradesman” by Daniel Defoe. 
Number of issues considered there are still topical for our business and economy.  

 
Key words: merchant; trade and economies; Defoe.  

 
 
 
 

ЭКОНОМИКА 
 

 

ЭКОНОМИЧЕСКИЕ АСПЕКТЫ В ТВОРЧЕСТВЕ ДАНИЕЛА ДЕФО 

Ахобадзе Б. T. 
(Тбилисский государственний университет им. И. Джавахишвили) 

 
Резюме. Торговля и экономика всегда играли важную роль в развитии международных отноше-

ний. Многие западные страны, в том числе Великобритания и США, имеют большой опыт работы в 
сфере экономики и бизнеса. Имена многих великих экономистов связаны с этими странами. Обмен 
опытом очень важен для Грузии. Существует экономическая литература на английском языке, которая 
неизвестна грузинским читателям. Одна из них _ «The Complete English Tradesman» Дaниела Дефо. 
Некоторые вопросы, рассмотренные в книге, все еще актуальны для нашего бизнеса и экономики. 

 
Ключевые слова: купец; торговля и экономика; Дефо. 
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rkinigzis transporti 

 

 

 

saubno (teqnikuri) sadgurebis rekonstruqciisa da mSeneblobis  

perspeqtivebi saqarTvelos pirobebSi       

beJan didebaSvili, avTandil kakabaZe, tariel kotrikaZe,  
levan lomsaZe, vladimer vaSakiZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia tvirTnakadis moZraobisa da tvirTis moculobis zrda-
sTan dakavSirebuli saubno (teqnikuri) sadgurebis rekonstruqciis sakiTxi, rac 

gulisxmobs axali liandagebis damatebas da nebismieri liandagis sasargeblo sig-
rZis gazrdas. vinaidan saqarTveloSi arsebuli saubno sadgurebis konstruqciebi 

ver pasuxobs misdami wayenebul moTxovnebs da mosalodneli tvirTnakadebis zrda-
sTan dakavSirebiT ver uzrunvelyofs saTanado gamtarunarianobas, SemoTavazebuli 

sarekonstruqcio elementebis saSualebiT SesaZlebelia maxarisxebeli liandagebis 

sakmarisi sasargeblo sigrZis miRweva da saubno matareblebis formireba yelebis 

minimaluri sigrZis gamoyenebiT. amasTan, yvela sarekonstruqcio samuSao SeiZleba 

Sesruldes arsebuli sasadguro moednis farglebSi. 

 
sakvanZo sityvebi: gamtarunarianoba; gamwevi liandagi; datvirTva-gadmotvir-

Tvis liandagi; liandagis sasargeblo sigrZe; mTavari liandagi; mimReb-gamgzavni 

liandagi; parkis yeli; satvirTo ezo. 
 

 

Sesavali  

cnobilia, rom saqarTvelo evropa-aziis damakavSirebeli derefnis erT-erTi 

mniSvnelovani nawilia. perspeqtivaSi mosalodnelia, rom CineTis, Sua aziisa da 

iranis tvirTebma evropisaken saqarTvelos gavliT gaiaros. Aamis gansaxorcieleb-
lad saWiroa saqarTvelos sarkinigzo infrastruqturis modernizacia da ganviTa-
reba mosalodneli gazrdili tvirTnakadis droulad da srulyofilad gasatare-
blad. amisaTvis aucilebelia arsebuli saubno sadgurebis (xaSurisa da `Tbilisi 

sakvanZos~) rekonstruqcia an axali sadgurebis aSeneba (magaliTad, Tbilisis Semo-
vliT gzaze). 

 

 

ZiriTadi nawili 

ganvixiloT saubno sadguris rekonstruqciis sqema (nax. 1) tvirTnakadebis mo-
culobis gazrdasTan dakavSirebiT. sadguri emsaxureba mrewvelobis mxriv ganvi-
Tarebul mWidrod dasaxlebul qalaqs, romelTanac mierTebulia samrewvelo dawe-
sebulebebisa da satvirTo ezosTan damakavSirebeli misasvleli liandagebi.  
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nax. 1. saubno sadguris sqema rekonstruqciamde: 1 _ samgzavro Senoba (vagzali); 2, 3, 

4, 5 _ satvirTo sawyobebi; 6 _ administraciul-sayofacxovrebo korpusi; 7 _ Sesasvleli; 8 

_ eleqtroteqnikuri saamqro; 9, 10 _ savagono da salokomotivo meurneoba (depo); 11, 12, 13, 

14 _ misasvlel liandagTa jgufebi (sxva jgufis liandagebi ix. teqstSi); 15 _ dasaxlebuli 

kvartalebi; 16 _ samgzavro baqnebi 

 

aRniSnuli sqemis mixedviT sadguris teritoriaze ganlagebulia samgzavro 

moZraobisaTvis gankuTvnili obieqtebi da mowyobilobebi: vagzali (1), II mTavar 

liandagTan arsebuli ZiriTadi samgzavro baqani (16) da liandagebs (11 _ 21 da 21 _ 

22) Soris moqceuli ori kunZulisebri baqani; liandagi (23) gankuTvnilia samgzavro 

Semadgenlobebis gasaCereblad; satvirTo matareblebis moZraobisaTvis mowyobilia 

ori mimReb-gamgzavni parki, romlebic specializebulia wyvili (3 da 4), da kenti (13 

da 14) liandagebiT, da erTi maxarisxebel-gamgzavni parki (liandagebi 5-8); lianda-
gebis sasargeblo sigrZe meryeobs 520 _ 760 m-is farglebSi. samanevro muSaoba 

(matarebelTa formireba da ganformireba) xorcieldeba maxarisxebel liandagze 

(4a) da gamwev liandagebze (28), romlebSic Sedis satvirTo ezosa da CrdiloeTi 

jgufis misasvleli liandagebi, da aseve samxreTi jgufis liandagebze (20). sat-
virTo ezo ganlagebulia samgzavro Senobis mxares, xolo savagono da salokomo-
tivo meurneoba _ mis mopirdapire mxares. 

sadguris saliandago sqemis ganviTareba arasaxarbieloa, radgan liandagebi 

moklea. Yyelebis konstruqcia ver uzrunvelyofs samgzavro matareblebis erTdro-

ulad miRebas da T-dan B mimarTulebiT gagzavnas; satvirTo ezos mimarTulebiT 

vagonebis Cayeneba SesaZlebelia mxolod mimReb-gamgzavni liandagebiT (3 da 4), rac 

zrdis maT garbenebs maxarisxebeli parkidan gadaadgilebisas, amcirebs kenti ye-

lisa da mimReb-gamgzavni liandagebis gamtarunarianobas. ar aris pirdapiri kavSiri 

maxarisxebel-gamgzavn (5-8) da gamwev liandags (20) Soris, rac arTulebs sadguris 

samxreT mxares arsebul liandagebze vagonebis Cayenebas. 

adgilobrivi pirobebis gaTvaliswinebiT, arsebuli mowyobilobebis maqsimalu-

ri gamoyenebiTa da Sesabamisi tipis sadguris daproeqtebis aucileblobiT gamo-

wveuli arsebuli sadguris rekonstruqcia (nax. 2) SesaZlebelia Semdegi moTxov-



81 
 

nebis ganxorcielebiT: damatebiT unda daigos liandagi (6), garda amisa, unda dag-

rZeldes mimReb-gamgzavni liandagebis (3, 4 da 16, 17) sasargeblo sigZeebi 850 m-mde, 

aseve maxarisxebeli liandagebi (5-8) adgilobrivi vagonebis dagrovebisaTvis, Sesa-

bamisad, 550-600 m-mde, xolo liandagebi (9-11) _ 850 m-mde, e. i. mimReb-gamgzavn lian-

dagebTan (13-15) SedarebiT 15 %-iT. yvela liandagis dagrZeleba mizanSewonilia 

wyvili yelis mxares. damatebiTi liandagebi daigeba arsebuli sasadguro moednis 

farglebSi. ase rom, maxarisxebeli parkis Siga ganlagebis principuli sqema ar 

icvleba. 

axali liandagebi igeba arsebul liandagsa (8) da depoebis teritoriebs Soris, 

xolo Semdeg _ yelebSi. Tavidan unda SemuSavdes sadguris dasavleT nawilSi mde-

bare SedarebiT martivi konstruqciis yelebi _ Sesasvleli (16 da 17) da gamosa-

svleli liandagebi (5_9). Sesasvlel yelSi gaTvaliswinebuli unda iyos O da П 

mimarTulebidan matareblebis erTdrouli miReba da kavSiri gamwev liandagebTan 

(13_17 da 48). gamosasvleli yeli ise unda daproeqtdes liandagebiT (5_9), rom uz-

runvelyofil iqnes minimaluri sigrZis isruli gadamyvanebis racionaluri dageba. 

Sesasvleli wyvili da gamosasvleli (16 da 17 liandagebiT) yelebi muSavdeba li-

andagebis (3_15) dagrZelebis Semdeg. 

 

 
 

nax. 2. saubno sadguris sqema rekonstruqciis Semdeg: 1 _ samgzavro Senoba (vagzali); 

2, 3, 4, 5 _ satvirTo sawyobebi; 6 _ administraciul-sayofacxovrebo korpusi; 7 _ Sesasvleli; 

8 _ eleqtroteqnikuri saamqro; 9, 10 _ savagono da salokomotivo meurneoba (depo); 11, 12, 

13, 14 _ misasvlel liandagTa jgufebi; 15 _ dasaxlebuli kvartalebi; 16 _ samgzavro baqnebi 

 

imisaTvis, rom sadguris gamtarunarianoba gaizardos, saWiroa moZraobis usa-

frTxoebis uzrunvelyofa da B da T mimarTulebidan samgzavro matareblebis erT-

drouli miReba. amasTan, aucilebelia yelSi ganxorcieldes ori paraleluri kav-

Siri, rac gulisxmobs I da II mTavar liandagebsa da II da (28) liandagebs Soris 

gadasasvlelis mowyobas; aseve damatebiTi SemaerTebeli gadasasvlelis mowyobas, 

romeliTac moxdeba (21) da (11) liandagebis dakavSireba; samanevro samuSaoebis izo-

laciisaTvis (satvirTo ezos momsaxureba, samgzavro matareblebis moZraoba) axali 

gamwevi liandagis (28) dagebas, romelsac daukavSirdeba satvirTo ezos liandagebi 
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(24, 25 da 26). mimReb-gamgzavni parkebis yelebSi gasaTvaliswinebelia mimReb-gamgzavni 

liandagebis dakavSireba gamwev da maxarisxebel liandagebTan. 

M1 ZiriTadi gamwevi liandagis mxridan maxarisxebeli parkis yelis rekonstru-

irebiT uzrunvelyofili iqneba: maxarisxebeli liandagebis sakmarisi sasargeblo 

sigrZe saubno matareblebis formirebisaTvis, yelebis minimaluri sigrZe (sasurve-

lia daigos 1/6 markis simetriuli isruli gadamyvanebi), maxarisxebeli liandagebis 

kavSiri mTavar da mimReb-gamgzavn liandagebTan, datvirTva-gadmotvirTvis punqte-

bTan vagonebis Cayeneba.  
rekonstruirebul sadgurze liandagebis specializacia SesaZleblobelia Se-

degnairad:  

I-II _ mTavari;  

3-4 _ B da T-dan wyvili matareblebis miRebisaTvis; 

5-15 _ maxarisxebeli;  

16-17 _ O da П-dan mimReb-gamgzavni liandagebi kenti matareblebisaTvis;  

18 _ savleli;  

M1, 20, 28, 48 da SemaerTebeli liandagi 4a _ samanevro samuSaoebisaTvis. 

 

 

daskvna 

amrigad, arsebuli saubno sadgurebis rekonstruqciisa da perspeqtivaSi axali 

aseTive sadgurebis daproeqtebis SemTxvevaSi SesaZlebelia sadgurebis gamtaruna-
rianobis gazrda, rac pirdapir ukavSirdeba mosalodneli gazrdili tvirTnakadis 

droulad da srulyofilad gatarebas. 
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RAILWAY TRANSPORT 
 
 

PROSPECTS FOR DISTRICT (TRAIN) STATIONS CONSTRUCTION AND RECON-
STRUCTION IN GEORGIA  
B. Didebashvili, A. Kakabadze, T. Kotrikadze, L. Lomsadze, V. Vashakidze  
(Georgian Technical University) 

 
Resume: The article considers reconstruction of district stations with additional new rail tracks and 

extension of useful length of existing rail tracks in connection with increase of traffic size and cargo volume. 
As the structures of existing in Georgia district stations are incomplete and cannot provide the proper capacity 
for forecasting increase in cargo traffic volume, with the help of proposed reconstruction elements it will be 
possible to reach enough useful length of shunting tracks using minimal length of the neck. Simultaneously 
the reconstruction works are possible to be performed within the existing station site.  

 
Key words: capacity; freight yard; loading-unloading track; main track; receiver-sender track; traction 

track; useful length of track; railway yard mouth.  
 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

ПЕКСПЕКТИВЫ СТРОИТЕЛЬСТВА И РЕКОНСТРУКЦИИ УЧАСТКОВЫХ 
(ТЕХНИЧЕСКИХ) СТАНЦИЙ В УСЛОВИЯХ ГРУЗИИ 

Дидебашвили Б. Ш., Kакабадзе А. А., Котрикадзе Т. И., Ломсадзе Л. Д.,  
Вашакидзе В. Р. 
(Грузинский техничесакий университет) 

 
Резюме. Рассмотрена реконструкция участковых станций новыми дополнительными путями и 

удлинением полезной длины существующих путей в связи с увеличением размеров движения и объе-
мов грузов. 

Поскольку в Грузии конструкции узловых районных станций неполноценны и в связи с прогно-
зируемым увеличением грузопотоков невозможно обеспечить соответствующую пропускную способ-
ность, с помощью предложенных реконструкционных элементов возможно получение достаточной по-
лезной длины сортировочных путей для формирования районных составов с использованием мини-
мальной длины горловины. Кроме того, все реконструкционные работы можно проводить в черте су-
ществующих площадок станций. 

 
Ключевые слова: главный путь; горловина парка; грузовой двор (площадка); загрузочно-раз-

грузочный путь; полезная длина пути; приемно-отправочный путь; пропускная способность; тяговый 
путь. 
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rkinigzis transporti 

 

 

 

signalizaciis centralizaciisa da blokirebis mowyobilobaTa 

mkvebav farebze ganlagebuli sazomi xelsawyoebis Cvenebis 

cdomilebis avtomaturi diagnostireba       

nino muxigulaSvili, merab CalaZe, murTaz papaskiri,  

levan lomsaZe, manana koplataZe 

(saqrTvelos teqnikuri universiteti) 

 

 

reziume: Tanamedrove marTvis sistemebis ganviTarebisa da saimedo funqcioni-

rebis erT-erTi ZiriTadi amocanaa avtomaturi informaciuli uzrunvelyofis sis-

temebis Seqmna. mowyobilobebis parametrebis gazomvisa da maTi avtomaturi kontro-

lis meTodebis SemuSavebiT SesaZlebeli gaxda mowyobilobebis mdgomareobis te-

qnikuri diagnostireba da monitoringis (tdm) procesebis avtomatizacia. avtomati-

zebuli tdm-is saSualebebis Seqmna signalizaciis, centralizaciisa da blokirebis 

(scb-is) sistemebis ganviTarebis strategiis erT-erTi ZiriTadi mimarTulebaa, ro-

melic mowyobilobebis mdgomareobis cvlilebis, warmoqmnili mtyunebebis Sesaxeb 

informaciis gadacemis drois minimizaciisa da momsaxure personalis moqmedebebis 

efeqtianobis amaRlebis saSualebas iZleva. 

mikroprocesoruli teqnologiebiT SesaZlebelia integrirebul kompleqsebSi 

CaSenebuli sakontrolo mowyobilobebis realizacia, informaciis srulyofili 

damuSaveba da zusti monacemebis gadacema.  

naSromSi ganxilulia signalizaciis, centralizaciisa da blokirebis mowyo-

bilobebis kvebis Semomyvan farebze arsebuli sazomi xelsawyoebis (voltmetrebi 

da ampermetrebi) Secvla iseTi cifruli voltmetrebiTa da ampermetrebiT, romle-

bic Seqmnilia eleqtrogadamcemebSi denisa da Zabvis gasazomad, aRWurvilia analo-

guri gamosasvlelebiT da cifruli RS-485 interfeisiT da gamoiyeneba gazomvis 

Sedegebis distanciuri gadacemisTvis. cifruli sazomi xelsawyoebi gamoirCeva ma-

Rali saimedoobiT, rac sagrZnoblad amcirebs cdomilebebs diagnostikur gamo-

kvlevebSi. 

 
sakvanZo sityvebi: analoguri gamosasvlelebi; blokireba; gacvlis siCqare; dia-

gnostireba; mikroprocesori; portis misamarTi; Setyobinebebis formati; centrali-
zacia; cifruli interfeisi. 

 

 

Sesavali  

Tanamedrove teqnologiuri sistemebis gamoyeneba gadazidvebis procesebis sai-
medo da usafrTxo marTvis saSualebas iZleva. aseTi sistemebis saimedo funqcioni-
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rebisaTvis didi mniSvneloba aqvs droul da utyuar informacias aramarto gada-
zidvis procesis Sesaxeb, aramed scb mowyobilobebis, moZravi Semadgenlobisa da 

sxvadasxva meurneobis sapasuxismgeblo mowyobilobebis Sesaxebac. matarebelTa moZ-
raobis usafrTxoebis uzrunvelyofisa da scb mowyobilobebis saimedoobis amaRle-
bis erT-erTi saSualebaa maTi mdgomareobis uwyveti kontrolis, tdm sistemebisa 

da mowyobilobebis Seqmna. marTlac, Tanamedrove marTvis sistemebis ganviTarebis 

da saimedo funqcionirebis erT-erTi ZiriTadi amocanaa avtomaturi informaciuli 

uzrunvelyofis sistemebis srulyofa.  

XX saukunis pirvel naxevarSi scb mowyobilobebis kvebis Semomyvan farebze 

(panelebze) arsebuli isruli sazomi xelsawyoebi (voltmetrebi da ampermetrebi) 

Tanamedrove teqnologiis sistemebSi unda Seicvalos cifruli voltmetrebiTa da 

ampermetrebiTa, romlebic Seqmnilia eleqtrogadamcemebSi denisa da Zabvis gasazo-
mad. isini aRWurvilia analoguri gamosasvlelebiT, cifruli RS-485 interfeisiT, 

romelTa meSveobiT SesaZlebelia Sedegebis distanciuri gadacema. mowyobilobebi 

gamoiyeneba eleqtroenergetikis, samrewvelo da komunaluri servisebis sawarmoebSi, 

agreTve avtomatizebul sistemebSi sxvadasxva miznebisaTvis. 

 

 

ZiriTadi nawili 

sarkinigzo da metropolitenis eleqtruli centralizaciis mowyobilobebis 

kvebisaTvis gankuTvnili mkvebavi farebi (panelebi) mniSvnelovan rols asrulebs 

scb mowyobilobebis usafrTxo da gamarTul muSaobaSi.  

saqarTveloSi scb mowyobilobebis Semdegi mkvebavi sistemebi arsebobs: ПВ-60 
tipis paneli (nax. 1) gankuTvnilia sarkinigzo avtomatikis eleqtruli centrali-
zaciis (ec) mowyobilobebis kvebisaTvis. metropolitenSi am panels iyeneben damwevi 

qvesadguridan cvladi denis Zabvis misaRebad da mis gasanawileblad. ПВ-60 panelis 

konstruqcia iTvaliswinebs ПП qvesadguridan ori _ Ф1 da Ф2 fiderebze 380 da 220 v 
sididis Zabvis Seyvanas. erTi fideri aris ZiriTadi (muSa), meore _ saTadarigo. 

ZiriTad fiders aqvs prioriteti da mudmivad datvirTulia. saTadarigo fideris 

kvebaze gadasvla xdeba avtomaturad, ZiriTadi fideris erT-erTi fazis Zabvis da-
kargvis SemTxvevaSic ki. panelis sqemiT gaTvaliswinebulia kvebis xeliT gadarTva 

ZiriTadi fideridan saTadarigoze da piriqiT. paneli aRWurvilia gadarTvisaTvis 

saWiro sakomutacio aparaturiT da sazomi xelsawyoebiT fiderebis Zabvebis kon-
trolisa da datvirTvis denis gasazomad. gaTvaliswinebulia agreTve panelis da-
mcavi xelsawyoebi (mcvelebi) sqemis elementebSi denis dasaSvebze ufro met sidi-
demde gazrdisas.  

ПВ-24/30 tipis kvebis akumulatoruli sistemis gammarTvelebis panels iyeneben 

saliandago ganviTarebis sadgurebSi scb mowyobilobebis kvebisaTvis saakumulato-
ro batareasTan erTad. paneli dakompleqtebulia ori dammuxtavi gammarTveliT (ЗБП 
24/30), romlebic gankuTvnilia 24 v-ian saakumulatoro batareasTan samuSaod. gamma-
rTvelebi Sedgeba БФ tipis samfaza fazuri blokebisgan, БВ tipis gammarTveli blo-
kisa da БАР tipis avtomaturi regulirebis blokisagan. БАР moqmedebs avtomaturi 
da xeliT regulirebis reJimSi. 
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nax. 1. ПВ-60 da ПВ-24 tipis panelebi 

 

fazuri blokebi CarTulia 220 v Zabvis cvladi denis samfaza qselSi mcvele-

bisa da paketuri ПВ gamomrTvelis meSveobiT. 

ПВ-ЭЦК tipis Semomyvani paneli gankuTvnilia ori mkvebavi fideris kontro-

lisa da 380/220 v cvladi denis ori gare wyarodan erT-erTis denis datvirTvaSi 

gadacemisaTvis, agreTve „ДГА-s“ tipis dizel-generatoris misaerTeblad.  

cvladi denis wyarodan moxmarebuli nominaluri denis mixedviT panels amza-

deben Semdegi dnobadi mcvelebiT: IH =H63, 80, 100 da 125 a. dnobadi mcvelis deni miTi-

Tebuli unda iyos panelis SekveTis dros. 

 

 
  

nax. 2. ПВ-ЭЦК tipis Semomyvani paneli 
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ПВП-ЭЦК tipis gammarTvel-gardamqmneli paneli (nax. 3) gankuTvnilia akumula-

torebis batareis dasamuxtad mudmivi da forsirebuli (daCqarebuli, gaZlierebu-

li) damuxtvis reJimSi, agreTve 1 kvt simZlavris cvladi denis misaRebad akumula-

torebis batareidan isrebis kontrolis sqemisa da mosawvevi signalebis kvebisaTvis 

(ПП-03 gardamqmneli SeiZleba gatanil iqnes sareleo stativze). 

 

 
 

nax. 3. ПР-ЭЦК da ПВП-ЭЦК tipis gammarTvel-gardamqmneli panelebi  
 

ПР-ЭЦК tipis gamanawilebeli paneli (nax. 3) gankuTvnilia SuqniSnis naTurebis 

kvebis wredebis, isrebis sakontrolo wredebis, 50 hc-iani sarelso wredebis, mar-
Srutuli maCveneblebis, tabloebis naTurebis da eleqtruli centralizaciis (ec) 

sxva damatebiTi datvirTvebis kvebis gansamxoloeblad cvladi denis gare wyaro-
ebidan. paneli marTavs tabloebisa da SuqniSnebis naTurebis kvebis reJimebs da 

uzrunvelyofs ec-is im ZiriTadi datvirTvebis damiwebis signalizacias, romlebic 

kvebas aRniSnuli panelidan iRebs. panelSi formirdeba agreTve ec-is sxvadasxva 

datvirTvis impulsuri kveba. 

gasakontrolebeli wredis izolaciis winaRoba ganisazRvreba gaJonvis deniT 

da panelis karebze gamosaxuli cxrilis Sesabamisad. gaJonvis deni izomeba miliam-
permetriT.  

ampermetrebi da voltmetrebi gamoSvebulia erTzoliani Suqdiodebiani indika-
toris wiTel, yviTel an mwvane ferebSi. gazomvis Sedegebi indikatorze gamoisaxeba, 

Semdeg gadaicema RS-485 tipis cifruli interfeisiT, romelic moqmedebs MModbus 
RTU-is protokolze da aseve gardaiqmneba erTian denis an Zabvis signalebad. 

sazomi xelsawyoebis wina panelze (nax. 4) oTxi Rilakis meSveobiT xdeba mowyo-
bilobebis gawyoba. konfiguraciis meniuSi Sesvla daculia paroliT. mowyobilobeb-
ze SesaZlebelia mimdinare Zabvisa da denis diapazonis regulireba gamoyenebuli 

Suntis saSualebiT (SesaZlebelia 50 a-ze meti sididis denis Zalis gazomva). meniu 

aseve saSualebas iZleva Seicvalos paroli, SeirCes indikatoris sikaSkaSe, dawesdes 
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SezRudva gadatvirTvis vizualuri aRniSvnis gasaaqtiureblad (mocemuli indika-
toris cimcimi), dakonfigurirdes analoguri gamomavali (mniSvnelobaTa diapazoni) 

da RS-485 interfeisi (portis misamarTi, gacvlis siCqare, Setyobinebebis formati). 

 

 
 nax.4. cifruli vოltmetri 

 

wina panelis mier mowodebuli mowyobilobebis dacvis xarisxi aris IP 40 (Sesa-
bamisad, GOST 14254-96). mtyunebisaTvis dasaSvebi saSualo dro 200000 sT-ia, momsax-

urebis saSualo periodi _ 25 weli, xolo internet testirebis intervali _ 6 weli. 

 

 

daskvna 

amrigad, signalizaciis centralizaciisa da blokirebis mowyobilobebis kve-
bis Semomyvan farebze (panelebze) cifruli sazomi xelsawyoebis (voltmetrebi da 

ampermetrebi) saSualebiT SesaZlebelia Zabvis da denis parametrebis nebismieri 

cvalebadobis gakontroleba, dafiqsireba, damaxsovreba da gadacema centralur 

sadispetCeros monacemTa bazaSi. garda amisa, aseve SesaZlebelia am da sxva avto-
maturi da avtomatizebuli tdm saSualebebis monacemebis bazaze monitoringis cen-
trebisa da sainformacio qselis organizeba warmoebis ierarqiis yvela doneze. 

amasTan, mikroprocesoruli scb sistemebis gamoyeneba informaciis srulyofili 

damuSavebisa da zusti monacemebis miwodebis saSualebas iZleva. 
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RAILWAY TRANSPORT 
 
 

AUTOMATED DIAGNOSTICS OF FAULT DISPLAY OF MEASURING  
INSTRUMENTS LOCATED ON THE FEEDER SHIELDS OF CENTRALIZING  
AND BLOCKING EQUIPMENT 
N. Mukhigulashvili, M. Chaladze, M. Papaskiri, L. Lomsadze, M. Koplatadze  
(Georgian Technical University) 

 
Resume: One of the main tasks of the development and reliable functioning of modern management systems 

is the creation of automated information systems. The development of device parameter measurement and device 
control methods have enabled the automation of the equipment's technical diagnostics and monitoring (TDM) pro-
cess. The creation of automated and automated TDM alarms, centralization and blockchain (SCB) systems is one 
of the key areas of strategy development to minimize time-consuming changes in the state of the devices and the 
transmission of information generated and the efficiency of service personnel activities. 

Microprocessor technologies allow us to deliver integrated control systems, complete information processing 
and accurate data transfer in built-in complexes. Thus, this paper discusses the replacement of existing measuring 
instruments (voltmeter and amperemeter) for signaling, centralizing and blocking eqipment installed on the power 
supply devices of incoming boards with digital amperemeters and voltmeters, which are designed to power trans-
mitters in the current and voltage measurements, equipped with the analog output and digital RS-485 interface. 
Digital measuring devices are distinguished by their high reliability, which significantly reduces the error in diag-
nostic tests.  

 
Key words: analog outputs; blocking; centralization; diagnostics; digital interface; exchange speed; mi-

croprocessor; message format; port address.  
 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

АВТОМАТИЧЕСКАЯ ДИАГНОСТИКА НЕИСПРАВНОСТИ ОТОБРАЖЕНИЯ  
ИЗМЕРИТЕЛЬНЫХ ПРИБОРОВ, РАСПОЛОЖЕННЫХ НА ЩИТКАХ  
ФИДЕРАХ ПИТАЮЩИХ УСТРОЙСТВ СИГНАЛИЗАЦИИ  
ЦЕНТРАЛИЗАЦИИ И БЛОКИРОВКИ 

Мухигулашвили Н.И.,Чаладзе М.И, Папаскири М.O., Ломсадзе Л. Д.,  
Коплатадзе М.P. 
(Грузинский технический университет) 

 
Резюме. Одной из основных задач разработки и надежного функционирования современных си-

стем управления является создание автоматизированных информационных систем. Разработка методов 
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измерения параметров устройства и управления устройствами позволила автоматизировать процесс тех-
нической диагностики и мониторинга (ТДМ) оборудования. Создание автоматических и автоматизиро-
ванных систем, сигнализации централизации и блокировки (СЦБ) является одной из ключевых областей 
разработки стратегии, позволяющей минимизировать трудоемкие изменения в состоянии оборудования 
и передаваемой информации и повысить эффективность работы обслуживающего персонала. 

Микропроцессорные технологии позволяют поставлять интегрированные системы управления, 
полную обработку информации и точную передачу данных во встроенных комплексах. Таким образом, 
в этом труде обсуждается замена существующих измерительных приборов (вольтметра и амперметра) 
сигнализации, централизации и блокировки установленные на устройствах питания входящих щитов 
на цифровые амперметры и вольтметры, которые предназначены для дистанционной передатчи резуль-
татов измеренных номиналов мощности, тока и напряжения и оснащены аналоговым выходом и циф-
ровым RS-485 интерфейса. Цифровые измерительные приборы отличаются высокой надежностью, что 
значительно снижает погрешность в диагностических тестах. 

 
Ключевые слова: адрес порта; аналоговые выходы; блокировка; диагностика; микропроцессор; 

скорость обмена; формат сообщения; централизация; цифровой интерфейс. 
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meRvineoba 

 

 

 

yurZnis klertisa da saduRari WurWlis gavlena Rvinis xarisxze 

nugzar baRaTuria, Mmariam lolaZe 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi  

instituti) 

 

 

reziume: gamokvleulia yurZnis klertisa da saduRari WurWlis (qvevri, miwis-

zeda saduRari WurWeli) gavlena sufris Rvinis qimiur Sedgenilobasa da organo-

leptikur maCveneblebze. aRmoCnda, rom klerti uaryofiT gavlenas axdens mza pro-

duqciis xarisxze. amasTan, warmodgenili eqsperimentuli masalebiT cxadi gaxda, 

rom rogorc kaxuri, ise imeruli tipis Rvino SeiZleba damzaddes qvevrSic da 

miwiszeda saduRar WurWelSic. 

 
sakvanZo sityvebi: klerti; saduRari WurWeli; Rvino. 
 

 

Sesavali  

safrangeTSi sakoniake Rvinomasalis misaRebad gadarCeul kargi xarisxis yur-
Zens mokrefisTanave Wyleten rac SeiZleba frTxilad, rom wipwa da klerti ar 

daziandes da tkbils ar Seerios wipwisa da klertis wveni. daWyletil masas 1 sT-

iT haerze aCereben WaWis fermentaciisaTvis da Semdeg 8 sT-is ganmavlobaSi xelis 

wnexiT nel-nela wnexen. am procesis damTavrebisas WaWas kvlav aureven da isev 

agrZeleben wnexas 10_12 sT-is ganmavlobaSi. miRebul tkbils aduReben uWaWod, da-
duRebisTanave leqidan moxsnian da gamoxdian. 

kaliforniaSi sakoniake Rvinomasalis misaRebad yurZens Wyleten, klerts aclian 

da tkbils yurZnis kanTan erTad aduReben safuvris wminda kulturis damatebiT.  

saqarTveloSi qvevris Rvinis dayenebisas tradiciulad iyenebdnen klertian 

durdos. bolo wlebSi Catarebuli gamokvlevebiT mkvlevarTa erTma jgufma daad-

gina, rom klerti uaryofiT gavlenas axdens wiTeli Rvinis xarisxze [3]. sxva mkvle-

varTa azriT, kaxuri tipis TeTri Rvinis warmoeba klertis gamoyenebis gareSe war-

moudgenelia, radgan swored klerti ganapirobebs kaxuri tipis Rvinis organolep-

tikur maCveneblebs [2]. aqve SevniSnavT, rom am mosazrebis mqone avtorebs amis da-

sadastureblad aranairi eqsperimentuli monacemi ar warmoudgeniaT. 

 

 

ZiriTadi nawili 

 1-li cxrilis monacemebidan Cans, rom klerti uaryofiT gavlenas axdens ka-
xuri wesiT damzadebuli saferavis jiSis yurZnisagan miRebuli Rvinis xarisxze.  
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cxrili 1 

 

saferavis jiSis yurZnisagan miRebuli mSrali Rvinis  

fizikur-qimiuri maCveneblebi 

 

  alkoholuri duRilis pirobebi 
 
 maCvenebeli 
 

klert-
gaclil 
durdoze 
 

klerte-
bian 
durdoze 

durdoze, 
klertis 
gaormagebuli 
raodenobiT 

gaormagebuli 
raodenobis 
durdoze  

simkvrive, 2 0С 0,9939 0,9942 0,9950 0,9960 
simagre, moc. % - 11,9 11,0 10,5 
aqroladi mJavianoba, g/l 0,27 0,27 0,33 0,65 
titruli mJavianoba, g/l 7,8 7,7 - 7,6 
Rvinis mJava, g/l 2,80 2,64 2,57 2,20 
Saqari, g/l 0,34 0,72 1,05 0,68 
tanini, g/l 2,87 3,53 3,64 3,00 
glicerini, g/l 6,85 7,35 6,99 7,17 
eqstraqti, g/l 26,04 27,4 28,2 28,15 
nacari, g/l 2,46 2,64 3,18 3,37 
nacris tutianoba, ml. eqv. 
100 ml Rvinoze 

3,18 2,88 4,02 3,78 

organoleptikuri Sefaseba, 
bali 

7,6 7,5 7,0 7,6 

 

klerti uaryofiT gavlenas axdens imeruli tipis TeTri Rvinis xarisxzec. 

amaze metyvelebs me-2 cxrilis monacemebi. kerZod, klertis gareSe damzadebuli 

imeruli tipis Rvino Seicavs naklebi raodenobis fenolur naerTebs, monomerul 

flavanoidebs. klertze damzadebuli Rvino ki gamdidrebulia azotovani nivTiere-
bebiT. amitomac klertis gareSe damzadebulma imeruli tipis Rvinom miiRo ufro 

maRali sadegustacio Sefaseba klertiT damzadebul RvinosTan SedarebiT. 

 

cxrili 2 

klertis gavlena colikouris jiSis yurZnisagan miRebuli  

imeruli tipis Rvinis xarisxze 

 

  
maCveneblebi 

cdis varianti 
imeruli tipis 
Rvinis dayeneba 
klertis gareSe 

imeruli tipis 
Rvinis dayeneba 
klertiT  

fenoluri nivTierebebis jami, mg/l 1248 1314 
monomeruli flavonoidebi, mg/l 689,1 715,8 
leikoantocianebi, mg/l 722,3 770,2 
kateqinebi, mg/l 149,2 150,8 
glicerini, mg/l 6,6 6,9 
azoti, mg/l:   
saerTo 204 222 
aminuri 95,8 90 
cilis 38,3 48,3 
sadegustacio Sefaseba, bali 8,2 7,7 
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me-3 cxrilis monacemebidan Cans, rom kaxuri wesiT yurZnis gadamuSavebisas, ro-
melic (imave temperaturul pirobebSi mimdinareobda rogorc qvevrSi) iseTive xari-
sxis Rvino miiReba, rogoric qvevris Rvinoa. maSasadame, gadamwyveti mniSvneloba 

kaxuri tipis Rvinis damzadebisas aqvs ara saduRar WurWels, aramed yurZnis gada-
muSavebis xerxs. kateqinebis raodenoba orive nimuSSi daaxloebiT erTi da igivea.  

 
cxrili 3 

rqawiTelis Rvinomasalis qimiuri Sedgeniloba  
Rvinis sxvadasxva WurWelSi kaxuri wesiT dayenebisas 

  

cdis varianti 

 

Qqimiuri 

maCveneblebi 

 

dakvirvebis vadebi 

Semcve-

loba 

sawyis 

nedle-

ulSi 

Semcveloba 

Rvinomasa-

laSi, 

duRilis 

dasrulebis 

Semdeg 

Semcveloba 

RvinomasalaSi, misi 

durdoze dayovnebis 

Semdeg 

3-Tvis 

ganmav-

lobaSi 

5-Tvis 

ganmav- 

lobaSi 

tkbilis 

durdoze 

daduReba da 

Rvinomasalis 

Termomadu-

RarSi 

durdoze 

dayovneba 

fenoluri 

nivTierebebis jami, 

mg/l 

 

3640 

 

3070 2680 2640 

leikoantocianebi, 

mg/l 
2419 2010 1570 1445 

monomerebi, mg/l 2275 1787 1325 1244 

saerTo eqstraqti, 

g/l 
- 21,5 22,0 21,7 

Saqari, % 19,9 2,47 - 0,25 

spirti, moc. % - 10,88 - 11,3 

titruli mJavebi, 

g/l 
6,66 6,50 6,31 6,04 РН 3,68 3,65 3,61 3,58 

tkbilis 

durdoze 

daduReba da 

masze 

Rvinomasalis 

Semdgomi 

dayovneba 

qvevrSi 

fenoluri 

nivTierebebis jami, 

mg/l 

 

3640 

 

2990 

 

2710 

 

 

2590 

 

Lleikoantocia-

nebi, mg/l 
2419 2210 1640 1414 

Mmonomerebi, mg/l 2275 1758 1325 1169 

saerTo eqstraqti, 

g/l 
- 21,4 21,8 21,3 

Saqari, % 19,9 1,68 - 0,21 

spirti, moc. % - 10,9 - 11,4 

titruli mJavebi, 

g/l 
6,66 6,52 6,26 5,92 РН 3,68 3,64 3,60 3,56 
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me-4 cxrilis monacemebidan Cans, rom daduRebuli Rvinis Semdgomi Senaxvisas 

rogorc klertze daduRebul, aseve uklertod daduRebul RvinoebSi sagrZnoblad 

mcirdeba ZiriTadi komponentebis Semcveloba. kerZod, fenoluri naerTebis saerTo 

raodenoba uklertod daduRebul RvinoSi mcirdeba 15 %-iT, klertiT daduRebulSi 

26 _ %-iT, monomeruli flavonoidebis Semcveloba uklertod daduRebulSi _ 39 %-

iT, klertiT daduRebulSi _ 24 %-iT da a. S. am naerTebis gansakuTrebiT didi 

danakargebia kateqinebis SemcvelobaSi (uklertod daduRebulSi _ 98 %, klertiT 

daduRebulSi _ 74 %). 

 
cxrili 4 

kaxuri tipis Rvinis qimiuri Sedgenilobis cvlilebebi  
erTwliani Senaxvis Semdeg 

 

maCveneblis 

dasaxeleba 

cdis varianti 

uklertod daduRebuli Rvino klertiT daduRebuli Rvino 

axlad 

damzade-

buli  

 

erTw-

liani 

Senaxvis 

Semdeg 

kleba,

% 

axlad 

damzade-

buli  

erTwliani 

Senaxvis 

Semdeg 

kle-

ba, % 

saerTo fenolebi, 

mg/l 
1624 1384 15 1962 1444 26 

monomeruli fla-

vonoidebi, mg/l 
516 316 39 741 564 24 

leikoantocianebi, 

mg/l 
707 588 17 834 710 15 

kateqinebi, mg/l 385 15 98 186 48 74 

eqstraqti, g/l 20,5 19,2 16 21,3 20,5 4 

saerTo azoti, 

mg/l 
280 265 5 292 271 7 

aminuri azoti, 

mg/l 
123 120 2 138 132 4 

cilis azoti, mg/l 28 24 13 20 16 20 

aldehidebi, mg/l - 36,4  - 38,3  

acetalebi, mg/l - 16,1  - 15,8  

saerTo eTerebi, 

mg/l 
- 364  - 384  

glicerini, g/l 7,9 7,8 1 7,9 7,8 1 

simagre, moc. % 11,3 11,1 2 11,2 11,0  

titruli mJavi-

anoba, g/l 
5,8 5,5 5 5,9 5,6 2 

mqrolavi mJavi-

anoba, g/l 0,47 0,72 
mateba, 

% 53 
0,45 0,79 

mate-

ba, % 

75 
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me-5 cxrilSi kargad Cans saduRari WurWlis gavlena colikouris jiSis yur-
Znisagan miRebuli imeruli tipis Rvinis xarisxze. miRebuli Sedegebis analizi 

cxadyofs, rom erTi da imave raodenobis (5 %) WaWis damatebisas ukeTesi Sedegi 

iqna miRebuli Rvinis qvevrSi daduRebisas, vidre miwiszeda saduRar WurWelSi, rac, 

savaraudod, gamowveuli unda iyos imiT, rom miwiszeda saduRar WurWelSi duRilis 

temperatura ar regulirdeboda, maSin rodesac miwaSi Caflul qvevrSi met-nakle-
bad SenarCunebuli iyo mudmivi temperaturuli reJimi.  

 
cxrili 5 

saduRari WurWlis gavlena colikouris jiSis yurZnisagan  

miRebuli imeruli tipis Rvinis xarisxze 

  

 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, cxadia, romKklerti uaryofiT gavlenas axdens 

Rvinoze yurZnis rogorc kaxuri, aseve imeruli meTodiT gadamuSavebisas. im Sem-
TxvevaSi, Tu miwiszeda saduRar WurWelSi iqneba temperaturis regulirebis Sesa-
Zlebloba, masSi SeiZleba damzaddes maRali xarisxis kaxuri da imeruli tipis 

Rvinoebi. 

 

 
 
 

maCveneblebi 

cdis varianti 

Rvinis dayeneba 

WaWaze uklertod 

qvevrSi (damate-

buli WaWis rao-

denoba 5 %) 

Rvinis dayeneba WaWaze uklertod 

miwiszeda saduRar WurWelSi (da-

matebuli WaWis raodenoba 5 %) 

4 5 6 7 

fenoluri nivTierebebi 

jami, mg/l 
1105 945 1078 1248 1368 

monomeruli flavo-

noidebi, mg/l 
580 510,4 617 689,1 734,2 

leikoantocianebi, mg/l 678,5 625,4 670,2 722,3 784,8 

kateqinebi, mg/l 108,5 102,8 124,7 149,2 168,9 

glicerini, mg/l 6,1 6,5 6,6 6,6 6,8 

azoti, mg/l:      

saerTo 192 175 182 204 215 

aminuri 80,9 84,2 88,4 95,8 92,3 

cilis 25,2 29,4 34,5 38,3 44,2 

sadegustacio Sefaseba, 

bali 
8,1 7,8 7,9 8,2 7,8 
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WINE-MAKING 
 
 

INFLUENCE OF GRAPE STELKS AND FERMENTATION RESERVOIRS ON THE 
QUALITY OF WINE 
N. Bagaturia., M. Loladze  
(Scientific-Research Institute of Food Industry of Georgian Technical University) 

 
Resume: There is investigated how grape stelks and fermentation reservoir (inground clay jar – Kvevri; 

above ground fermentation reservoir - tank) influence on the chemical composition and organoleptic indicators 
of the table wine. There was established that stelks have a negative impact on the quality of the finished prod-
uct. As well, presented experimental materials make clear that both Kakhetian and Imeretian types of wines 
can be produced either in Kvevri or in above ground fermentation reservoir.  

 
Key words: fermentation reservoir; stelks; wine.  

 
 
 
 

ВИНОДЕЛИЕ 
 

 

ВЛИЯНИЕ ГРЕБНЕЙ ВИНОГРАДА И БРОДИЛЬНОЙ ЕМКОСТИ НА  
КАЧЕСТВО ВИНА 

Багатурия Н. Ш., Лоладзе М. Т. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического  
университета) 

 
Резюме. Изучено влияние гребней винограда и бродильной ёмкости (зарытый в землю глиняный 

кувшин ˗ квеври, надземный резервуар для брожения ˗ сбраживатель) на химический состав и органо-
лептические показатели столовых вин. Установлено, что гребни винограда оказывают отрицательное 
влияние на качество готовой продукции. Представлены экспериментальные данные, согласно которым 
как кахетинские, так и имеретинские типы вин могут быть изготовлены как в квеври, так и в надземных 
термосбраживателях 

 
Ключевые слова: бродильная ёмкость; вино; гребень. 
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meRvineoba 

 

 
 

aqroladi aromatuli nivTierebebis Semcvelobis cvlilebebi  

sufris RvinoebSi sxvadasxva faqtorze damokidebulebiT    

nugzar baRaTuria, mariam lolaZe 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi  

institutი) 

 

 

reziume: dadgenilia, rom aqroladi aromatuli nivTierebebis xarisxobrivi Se-

mcveloba damokidebuli ar aris arc yurZnis jiSსა da misi gadamuSavebis teqnolo-

giaze da arc Rvinis daZvelebaze. ZiriTadi cvlilebebi aRiniSneba aromatuli niv-

Tierebebis kompleqsSi arsebuli erTsaxela komponentebis raodenobriv Tanafardo-

baSi. 

 

sakvanZo sityvebi: aqroladi nivTierebebi; Rvino; teqnologia. 
 

 

Sesavali  

Rvinis aromati rTulia da Tavisi SedgenilobiT warmoadgens sxvadasxva war-
moSobis mTeli rigi nivTierebebis jamur maCvenebels. aromatis SeqmnaSi, uwinares 

yovlisa, monawileobs sakuTriv yurZnis, tkbilis alkoholuri duRilisa da Rvino-
masalebis Semdgomi davargebisas warmoqmnili aromatuli nivTierebebi. dadgenilia, 

rom aromatuli nivTierebebi yurZenSi warmoiqmneba misi ganviTarebis bolo sta-
diaze. amis mizezi dReisaTvis dadgenili ar aris. aRsaniSnavia, rom Rvinis aromatic 

aseve misi daZvelebis bolo stadiaze yalibdeba. 

yurZnis aromatuli nivTierebebi ganlagebulia yurZnis kansa da kanis mimdebare 

rbilobis SreebSi. am nivTierebebSi Sedis ZiriTadad eTerovani zeTebis komponen-

tebi (terpenebi) da glukozidebi, romlebic anaerobul pirobebSi iSleba terpenuli 

nivTierebebis gamoyofiT. 

sufris Rvinoebis aromatis CamoyalibebaSi monawileobs organul nivTierebaTa 

sxvadasxva klasi: spirtebi, eTerebi, aldehidebi, azotovani da mTrimlavi nivTie-
rebebi, terpenebi da maTi oqsiwarmoebulebi da sxv. 

axalgazrda, ordinaluri Rvinis aromati ufro metad ganpirobebulia yurZnisa 

da tkbilis (durdos) aromatuli nivTierebebiT. axlad daduRebuli Rvino susti 

aromatiT xasiaTdeba. xarisxiani Rvinis Semdgomi daZvelebisas Rvinis aromatic 

Zlierdeba, rac ganasxvavebs axalgazrda Rvinos davargebulisagan. 
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gamokvlevebma cxadyo, rom sxvadasxva jiSis TeTri yurZnisagan (rqawiTeli, 

kaxuri mwvane, colikouri, cicqa) miRebul Rvinoebs aqvs aromatuli nivTierebebis 

erTi da igive Sedgeniloba, e. i. TeTri Rvinoebis aqroladi nawilis aromatuli 

nivTierebebi praqtikulad erTi da igivea da ar aris damokidebuli yurZnis jiSze. 

igive kanonzomiereba arsebobs wiTeli jiSis yurZnisagan miRebuli Rvinoebi-
sTvisac. magaliTad, qarTuli wiTeli jiSis yurZnis – saferavisa da franguli jiSis 

_ kabernes aromatuli nivTierebebis Sedgeniloba praqtikulad erTi da igivea [1].  

aRniSnuli Rvinoebi erTmaneTisagan gansxvavdeba erTsaxela aromatuli nivTi-
erebebis raodenobrivi TanafardobiT. es kanonzomiereba SeiZleba aixsnas Semdeg-
nairad. rogorc cnobilia, aromatuli nivTierebebi mcenareebSi asrulebs feromo-
nebis rols. e. i. im nivTierebebis rols, romlebic afrTxobs an izidavs mwerebs, 

astimulirebs an Trgunavs maT gverdiT arsebuli mcenareebis ganviTarebas. sxva-
gvarad rom vTqvaT, calkeuli saxis mcenareebisagan gamoyofili aqroladi nivTi-
erebebi, albaT, warmoadgens am mcenareebisaTvis damaxasiaTebel specifikur niSans, 

romelic ganasxvavebs maT sxva mcenareebisagan. 

Catarebuli gamokvlevebiT aseve dadginda, rom petiotizaciis xerxiT falsifi-
cirebuli Rvinoebi aromatuli nivTierebebis xarisxobrivi SemcvelobiT, praqtiku-
lad, ar gansxvavdeba naturaluri Rvinoebisagan [1], rac SeiZleba aixsnas imiT, rom 

rogorc naturaluri, ise petioRvinoebis aromatebis CamoyalibebaSi monawileobs 

erTi da igive fermentebi, romlebic moixmars maduRar areSi arsebul erTsa da 

imave substrats (tkbilis eqstraqtul nivTierebebs). 

 

 

ZiriTadi nawili 

kvlevis mizani iyo dagvedgina, Tu ra gavlenas axdenda yurZnis gadamuSavebis 

sxvadasxva faqtori RvinoSi arsebuli aromatuli nivTierebebis Semcvelobaze. 1-li 

cxrilis monacemebis mixedviT daqucmacebul klertze damzadebuli Rvino ufro meti 

raodenobiT Seicavda ZiriTad aqrolad komponentebs, vidre dauqucmacebel kler-
tze dayenebuli Rvino.Aaq xazi unda gaesvas imas, rom daqucmacebuli klerti madu-
Rar tkbils emateboda 20 %-is odenobiT, xolo meore variantSi yurZeni gadamuSavda 

Cveulebrivi teqnologiiT _ tkbili daduRda mTlian, dauqucmacebel klertze. 

erTi wlis davargebis Semdeg miRebul RvinoebSi raxis zeTebis ZiriTadi kompo-
nentebi (n-buTanoli, izoamiloli) raodenobrivad ufro meti raodenobiT aRmoCnda 

RvinoSi, romelic damzadda Rvinis dayenebisas daqucmacebuli klertis gamoyenebiT. 
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cxrili 1 

kaxuri wesiT damzadebuli rqawiTelis jiSis yurZnis Rvinoebis ZiriTadi 

aqroladi aromatuli nivTierebebis Semcveloba Rvinis eTerpentanis eqstraqtebSi 

 

#
 

qr
o
ma

ო
t

g
r
am
az

e 

 

komponentis 

dasaxeleba 

 

 

Rvinis 

 damzadebis 

 meTodi 

 

Ddurdoze axlad da-

duRebuli Rvino 

OerTwliani  

daZvelebis Rvino 

20 % 

daqucma-

cebuli 

klertis 

damatebiT 

mTliani 

dauqucma-

cebeli 

klertiT 

20% 

daqucmace-

buli 

klertis 

damatebiT 

mTliani 

dauquc-

macebeli 

klertiT 

5 eTanoli 26,4 24,8 22,7 22,4 

9 n-buTanoli 74,2 75,3 86,4 78,5 

7 meTilbutirati 5,0 4,7 7,0 5,1 

13 izoamiloli 126,4 116,0 137,4 121,0 

15 eTilkapronati 2,1 1,8 2,6 2,1 

16 heqsilacetati 1,3 1,1 0,4 0,5 

17 heqsanoli 27,4 26,5 29,6 27,9 

18 eTillaqtati 14,2 8,7 16,3 9,7 

26 linalooli 0,7 0,7 1,3 0,8 

31 dieTilsuqcinati 36,5 29,4 41,7 38,4 

40 
fenileTilis 

spirti 
114,3 107,4 124,1 125,6 

42 
vaSlmJavas dieTi-

lis eTeri 
1,3 - 1,5 1,5 

45 erbomJava 2,5 1,0 1,2 1,3 

49 enantis mJava - 0,4 0,4 - 

 

1-l nax-ze warmodgenili qromatogramebidan Cans, rom Rvinis dayenebisas fer-
mentuli preparatis gamoyeneba gavlenas ver axdens miRebuli Rvinoebis aromatuli 

nivTierebebis xarisxobriv Sedgenilobaze.AamasTan, Rvinis erTwliani daZvelebis 

Semdeg sacdeli da sakontrolo Rvinoebi Seicavs erTi da imave dasaxelebis nivTi-
erebebs. ZiriTadi cvlilebebi aRiniSneba erTsaxela komponentebis raodenobriv Ta-
nafardobaSi. 

me-2 cxrilSi warmodgenilia monacemebi imeruli tipis Rvinis aromatuli niv-

Tierebebis Sesaxeb. Seswavlil iqna Rvinoebi, romlebic damzadda imeruli wesiT 

(maduRar tkbils emateba 5 % WaWa) miwiszeda saduRar WurWelsa da qvevrSi. miRe-

buli Sedegebis gaanalizebiT dadginda, rom saduRari WurWlis saxeoba (qvevri, 

liTonis Sigazedapiriani miwiszeda TermomaduRara) SesamCnev gavlenas ar axdens 

miRebuli Rvinoebis aromatuli nivTierebebis xarisxze. mxolod umniSvnelo cvli-

lebebi aRiniSneba calkeuli komponentebis raodenobriv SemcvelobaSi. Rvinis Sena-

xvis procesSi aseve ar dafiqsirebula axali komponentebis warmoqmna an arsebulis 

gaqroba. 
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nax. 1. rqawiTelis jiSis yurZnis kaxuri tipis Rvinis qromatogramebi: a _ arsebuli 

teqnologiiT damzadebuli Rvino (sakontrolo); b _ Rvino, romelic miRebulia durdos 

ferment pektofoetidiniT damuSavebis Semdeg; g _ Rvino, erTwliani davargebis Semdeg 

 

me-2 cxrilisa da me-2 nax-is monacemebi adasturebs, rom arc yurZnis jiSi da 

arc Rvinis dayenebis xerxi gavlenas ver axdens maTSi aromatuli nivTierebebis 

xarisxobriv maCvenebelze. ZiriTadi cvlilebebi SemCneulia erTsaxela komponen-

tebis raodenobriv TanafardobaSi. kerZod, colikouris jiSis yurZnisagan damza-
debuli imeruli tipis Rvino Seicavs imave komponentebs, rasac rqawiTelis jiSis 

yurZnisagan damzadebuli Rvino. 
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cxrili 2 

imeruli wesiT damzadebuli colikouris jiSis yurZnis Rvinoebis ZiriTadi 

aqroladi aromatuli nivTierebebis Semcveloba Rvinis eTerpentanis eqstraqtebSi 
 

K#
 

qr
o
ma
t
o
g
r
am
az

e 

komponentis  
dasaxeleba 

Rvinis 
 damzadebis 

 meTodi 

axlad daduRebuli 
Rvino 

orwliani  
davargebis Rvino 

tkbilis 
duRili 
miwiszeda 
WurWelSi 

tkbilis 
duRili 
qvevrSi 

tkbilis 
duRili 
qvevrSi 

tkbilis 
duRili 
miwiszeda 
WurWelSi 

5 eTanoli 22,5 24,6 24,0 24,0 
9 n-buTanoli 58,5 55,5 38,2 38,2 
7 meTilbutirati 0,9 1,0 3,20 3,60 
13 izoamiloli 89,5 85,5 80,6 80,5 
15 eTilkapronati 1,5 1,4 2,0 3,5 
16 heqsilacetati 1,0 1,2 1,2 3,6 
17 heqsanoli 19,0 8,5 32,3 32,2 
18 eTillaqtati 9,2 9,0 41,0 41,0 
26 linalooli 1,5 1,2 0,20 3,0 

31 dieTilsuqcinati 6,5 5,8 38,5 38,5 

40 fenileTilis spirti 120,5 118,0 115,0 120,0 

42 
vaSlmJavas dieTilis 
eTeri 

2,5 2,5 2,5 2,5 

45 erbomJava 2,5 1,0 0,25 0,25 
49 enantis mJava  1,2 1,5 3,5 5,4 

 

me-2 nax-ze warmodgenili qromatogramebidan Cans, რომ Rvinis aromatuli niv-
Tierebebis xarisxobriv maCvenebelze aseve ar moqmedebs Rvinis dayenebisas gamoyene-
buli saduRari WurWeli. aRsaniSnavia, rom qvevrsa da miwiszeda saduRar liTonis 

WurWelSi dayenebuli Rvinoebi erTi da imave dasaxelebis aqrolad komponentebs 

Seicavs.  

 
nax. 2. imeruli tipis Rvinoebi orwliani Senaxvis Semdeg: a _ qvevrSi dayenebuli Rvino;  

b _ miwiszeda saduRar WurWelSi (liTonis cisterna) dayenebuli Rvino 
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daskvna 

Rvinis aromatis formirebaSi monawileobs Rvinis rogorc aqroladi, aseve 

araaqroladi komponentebi. es ukanaskneli yurZenSi imyofeba bmuli saxiT da gamo-
Tavisufldeba glukozidurad bmuli mdgomareobidan yurZnis daWyletisa da Rvinis 

daZvelebisas. 

mocemul naSromSi Cven ganvixileT mxolod Rvinis aqroladi aromatuli nivTi-

erebebis Semcveloba eTerpentanis eqstraqtebSi. Ddadginda, rom yurZnis jiSi, Rvinis 

dayenebis xerxi, aseve Rvinis daZveleba gavlenas ver axdens aromatuli nivTierebebis 

xarisxobriv Semcvelobaze RvinoSi. ZiriTadi cvlilebebi dafiqsirda erTsaxela kom-

ponentebis raodenobriv SemcvelobaSi.  

dReisaTvis, kvlevis Tanamedrovre instrumentuli meTodebis gamoyenebis Sem-

TxvevaSi, zogierTi aromatuli nivTierebis aRmoCena Zalze rTulia, amitom gamo-

kvlevebi am mimarTulebiT momavalSic unda gagrZeldes. 
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WINE-MAKING 
 
 

THE CHANGE OF VOLATILE FLAVOR IN TABLE WINES DEPENDING  
ON VARIOUS FACTORS 
N. Bagaturia, M. Loladze  
(Research Institute of Food Industry of the Georgian Technical University) 

 
Resume: There was established that the qualitative composition of volatile aromatic substances does 

not depend on the grape variety and the technology of its processing, the wine aging process. The main changes 
are noted in terms of the quantitative content of the same-name components in the complex of volatile flavor 
of wine.  

 
Key words: technology; volatile flavor; wine.  

 
 
 
 

ВИНОДЕЛИЕ 
 

 

ИЗМЕНЕНИЕ СОДЕРЖАНИЯ ЛЕТУЧИХ АРОМАТИЧЕСКИХ ВЕЩЕСТВ В 
СТОЛОВЫХ ВИНАХ В ЗАВИСИМОСТИ ОТ РАЗЛИЧНЫХ ФАКТОРОВ 

Багатурия Н. Ш., Лоладзе М. Т. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического  
университета) 

 
Резюме. Установлено, что качественный состав летучих ароматических веществ не зависит от 

сорта винограда и технологии его переработки, процесса старения вина. Основные изменения отме-
чены в части количественного содержания одноименных компонентов в комплексе летучих аромати-
ческих веществ вина. 

 
Ключевые слова: вино; летучие вещества; технология. 
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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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gadaeca warmoebas 07.10.2019, xelmowerilia dasabeWdad 13.12.2019. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 6,5. 
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