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gamoyenebiTi fizika 

 

 

 

fotovolturi mzis elementebis efeqtianobis gazrdis gzebi  

TinaTin laferaSvili, orest kviciani 

(saqarTvelos teqnikuri universitetis v. WavWaniZis saxelobis kibernetikis 

instituti) 

 

 

reziume: ganxilulia mzis energiis gardamqmnelebis efeqtianobis gazrdisa da 

warmoebuli energiis fasis Semcirebis mizniT Catarebuli kvleva. naCvenebia III-V 

jgufis naxevargamtarebis mniSvneloba axali Taobis kvanturwertilebiani mzis ele-

mentebis Sesaqmnelad.AaRwerilia mravalgadasasvleliani da Sualedurzoniani mzis 

elementebis muSaobis fizikuri safuZvlebi. III-V jgufis naxevargamtarebis bazaze 

damzadebuli fotomgrZnobiare struqturebis, kerZod, farTozoniani naxevargamtaris 

_ galiumis fosfidis (GaP) zedapirze InGaP an/da InP nanokristalebis gazrdiT miRe-

buli struqturebis fotoeleqtruli maxasiaTeblebis kvlevis safuZvelze dadginda, 

rom SesaZlebelia maTi gamoyeneba axali Taobis mzis elementebSi. 

 

sakvanZo sityvebi: InxGa1-xP nanokristalebi; kvanturi wertilebi; III-V naxevar-

gamtarebi; mzis elementebi. 

 

 

Sesavali  

fotovolturi elementi aris mowyobiloba, romelSic fotovolturi efeqti 

gamoyenebulia sinaTlis energiis pirdapiri gardaqmnisaTvis eleqtrul energiad. 

Tu fotovoltur elementSi muxtis matarebelTa fotogenerirebisaTvis gamoye-

nebulia mzis energia, mas mzis elementi ewodeba. fotovolturi mzis elementebi 

gamoiyeneba sayofacxovrebo teqnikaSi, kosmosuri xomaldis kvebis blokebSi, 

Tanamgzavruli kavSirgabmulobis, usafrTxoebisa da Tavdacvis mowyobilobebSi. 

farTo moxmarebis komerciuli mzis elementebi ZiriTadad siliciumis (Si) 

bazaze mzaddeba. iseT (Cveulebriv) fotovoltur mowyobilobebSi, rogoricaa si-

liciumze damzadebuli elementebi, yoveli STanTqmuli fotoni warmoqmnis mxo-

lod erT Tavisufal eleqtrons, ris gamoc aseTi elementis efeqtianoba SezRu-

dulia (Warbi fotonuri hυ-Eg energia gaibneva fononebis generirebis gziT da 

ikargeba). igive SeiZleba iTqvas organul mzis elementebzec, romelTa warmoeba 

SedarebiT iafia, Tumca Zalze dabali efeqtianobiT xasiaTdeba (≈8 %). 

III–V jgufis naxevargamtarebs (GaAs, InP, GaP, GaSb) aqvs yvela is maxasiaTeb-

eli, romelic saWiroa didefeqtian mzis elementebSi gamosayeneblad. maT mieku-
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Tvneba pirdapirzoniani naxevargamtarebi, romlebisTvisac damaxasiaTebelia opti-

kuri STanTqmis maRali koeficienti, araZiriTadi matareblebis didi sicocxlis 

dro da Zvradoba. maTgan erTgadasasvlelian mzis elementebSi gamoiyeneba GaAs da 

InP, romelTa akrZaluli zonebia, Sesabamisad, 1.42 da 1.34 ev. am masalebis mono-

kristalebis gazrda xdeba Coxralskisa da brijmanis meTodebis gamoyenebiT. epi-

taqsiurad damzadebuli erTgadasasvleliani elementebis efeqtianoba standar-

tul pirobebSi aris 25.8 (GaAs) da 21.9 % (InP). didefeqtianobis miuxedvad III–V 

jgufis naxevargamtaruli mzis elementebi naklebad gamoiyeneba yoveldRiur 

cxovrebaSi (radganac maTi warmoeba Zviri jdeba), Tumca isini Seucvlelia kos-

mosur sivrceSi mcire zomis, maRali radiaciuli mdgradobis, simZlavris masa-

sTan Sefardebis maRali koeficientisa da sxva upiratesobis gamo. 

 

 

ZiriTadi nawili 

mzis gamosxiveba aris ganaxlebadi eneregiis umniSvnelovanesi wyaro, romlis 

saTanado aTvisebiT SesaZlebelia msoflioSi arsebuli energetikuli probleme-

bis mniSvnelovnad Semcireba, Tanac garemoze mavne zemoqmedebis gareSe. foto-

volturi efeqtis aRmoCenis Semdg SesaZlebeli gaxda iseTi mowyobilobis Seqmna, 

romelic mzis energias pirdapir gardaqmnis eleqtrul energiad. 

fotovolturi elementis muSaobisaTvis aucilebelia sami piroba: 

 sinaTlis STanTqma da eleqtronul-xvreluri wyvilebis (an eqsitonebis) gene-

racia, rodesac STanTqmis Sedegad xdeba eleqtronis agzneba savalento zoni-

dan gamtarobis zonaSi, xolo mis adgilze rCeba xvreli; 

 sxvadasxva tipis muxtis matareblebis gancalkeveba (ZiriTadad naxevargamtaris 

legirebiT Seqmnili p-n gadasasvlelis sapirispiro mxareebze formirebuli 

moculobiTi muxtis veliT);  

 am matareblebis gancalkevebulad gadacema gare wredze. 

fotovoltaika aris teqnologiis dargi, romlis daniSnulebaa fotovolturi 

elementebis praqtikuli gamoyeneba sinaTlis wyarosagan eleqtruli energiis 

misaRebad. 

mzis gamosxivebis speqtri Sedgeba 0.5-dan 3.5 ev-mde energiis fotonebisagan, 

amitom mzis energiis mSTamnTqmelad SeiZleba gamoyenebul iqnes yvela naxevar-

gamtari, romelTa akrZaluli zonaa 0.35_3.5 ev. Tumca arsebobs optimaluri akrZa-

luli zona mzis elementebis Sesaqmnelad (0.95–1.6 ev).  

mzis elementis efeqtianobis Teoriuli maqsimumis damokidebuleba 

naxevargamtaris akrZalul zonaze Sokli-kvezeris mixedviT naCvenebia 1-l nax-ze, 

saidanac Cans, rom am mxriv saukeTesoa naxevargamtarebi, romelTa akrZaluli 

zona 1_2 ev intervalSia. aseTi naxevargamtarebia Si, GaAs, InP da CdTe [1]. 

 



11 
 

 
 

nax. 1. mzis elementis gardaqmnis maqsimaluri efeqtianobis damokidebuleba 

naxevargamtaris akrZalul zonaze Sokli-kvezeris mixedviT 

 

 

erTgadasasvleliani fotovolturi mzis elementi Sedgeba naxevargamtaruli 

diodisagan, romlis principuli sqema naCvenebia me-2 nax-ze. 

 

 
 

nax. 2. naxevargamtaruli diodis principuli sqema 

 

mzis elementis ZiriTadi maxasiaTeblebia: eleqtrodebs Soris warmoqmnili 

Zabva Ria wredis SemTxevaSi (VRw), mokle CarTvis deni (ImC), simZlavre (P), anu 

drois erTeulSi gamomuSavebuli eleqtruli energiis raodenoba (nax. 3).  

 



12 
 

 
 

nax. 3. mzis elementis voltamperuli maxasiaTebeli  

ganaTebiT da ganaTebis gareSe 

 

mniSvnelovani parametrebia agreTve temperaturuli da radiaciuli mdgradoba, 

saimedooba, eqspluataciis xangrZlivoba, masa da sxv. dedamiwamde moRweuli mzis 

gamosxivebis speqtri moiicavs 0.5–3.5 ev energiis mqone fotonebs. fotonebi, 

romelTa energia (hυ) naklebia mzis elementis Semadgeneli naxevargamtaris akrZa-

lul zonaze (Eg), ar STainTqmeba, xolo fotonebi, romelTa energia metia naxe-

vargamtaris akrZalul zonaze, warmoqmnis eleqtronebsa da xvrelebs, romelTa 

mTliani Warbi kinetikuri energia (E) tolia fotonis energiisa da naxevargamtaris 

akrZaluli zonis sxvaobisa: E=(hυ-Eg). es Warbi kinetikuri energia gansazRvravs 

fotogenerirebuli muxtis matareblebis efeqtur temperaturas, rac SesaZloa 

bevrad aRematebodes mesris temperaturas. aseT matareblebs hqvia `cxeli ele-

qtronebi~ da `cxeli xvrelebi~. maTi sawyisi temperaturaFfotonis STanTqmis Sem-

deg SeiZleba iyos 3000 K, roca mesris temperaturaa 300 K. moculobiT naxevar-

gamtarSi es Warbi kinetikuri energia muxtis matareblebis meserTan swrafi re-

laqsaciis Sedegad gadadis siTbur energiaSi, gaibneva fononebis generirebis gziT 

da ikargeba. ZiriTadad am movlenebiT aris SezRuduli mzis elementebis margi qme-

debis koeficienti (mqk) da efeqtianobis Teoriuli zRvari, xolo realuri struq-

turebis efeqtianoba kidev ufro dabalia sxva garemoebebis gaTvaliswinebiT. 

gamoTvlilia, rom mzis energiis eleqtrul energiad gardaqmnis maqsimaluri 

Termodinamikuri efeqtianoba aris 33.7 %, Tu gamoyenebulia Si-is bazaze damza-

debuli erTgadasasvleliani p-n naxevargamtaruli diodi martivi zRurbluri 

mSTamnTqmeli koncentratoris gareSe im daSvebiT, rom detaluri wonasworobis 

pirobebSi yovel fotonze eleqtronul-xvreluri wyvilebis maqsimaluri raode-

noba warmoiqmneba da myardeba Termuli wonasworoba muxtis matareblebsa da 

fononebs Soris, anu xdeba muxtis matarebelTa mTliani gaciveba da sxva Tavisu-

fali energiis danakargi aris mxolod gamosxivebiTi rekombinacia. detaluri wo-

nasworobis pirobebSi gamoTvlebiT naxevargamtaris optimaluri akrZaluli zoni-

saTvis maqsimalur Termodinamikur efeqtianobad miRebulia 31_33 % [1], romlis 

miRwevac SesaZlebelia mxolod iseTi naxevargamtaris gamoyenebiT, romlis akrZa-

luli zona Eg = 1.21.4 ev-s. aseTia Si da GaAs.  
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efeqtianobis gazrda SesaZlebeli gaxda axali teqnologiebis gamoyenebiT si-

naTlis koncentratorebis, mravalgadasasvleliani kaskaduri elementebisa da 

sxva struqturebis Seqmnis gziT. Tumca es gaumjobeseba miiRweva teqnologiis 

garTulebisa da produqtis sakmaod gaZvirebis xarjze. 

Tu (0, VRw) intervalSi elementis voltamperuli maxasiaTeblis yovel wer-

tilSi gamoiTvleba namravli, miiReba simZlavre ( P V I   vt), romlis maqsima-

luri mniSvnelobis ( P V I maqs maqs maqs ) mixedviT ganisazRvreba mzis elementis kidev 

erTi mniSvnelovani parametri _ Sevsebis faqtori (FF), romelic warmoadgens 

elementis voltamperuli maxasiaTeblis marTkuTxovnobis zomas; is erTze nakle-

bia da misi saSualebiT xdeba mzis elementis maqsimaluri simZlavris Sefaseba:  

( P V I maqs maqs maqs ). maqsimaluri simZlavris miReba aris mzis elementis Semqmnelebis 

mTavari amocana. kvanturi efeqtianoba erTi STanTqmuli fotonis mier warmoq-

mnili eleqtronul-xvreluri wyvilis procentuli raodenobaa, romelic aris ara 

mTliani mzis elementis, aramed sinaTlis STamnTqmeli masalis maxasiaTebeli [2-3]. 

mzis elementis umniSvnelovanesi maxasiaTebelia mzis gamosxivebis eleqtrul 

energiad gardaqmnis efeqtianoba (η), romelic ganisazRvreba rogorc mzis elemen-

tis mier gamomuSavebuli maqsimaluri eleqtruli energiisa (Pmaqs). da elementis 

zedapirze dacemuli sinaTlis energiis (Pdac.) procentuli Tanafardoba: 

.P / P  maqs dac . 

me-4 nax-ze naCvenebia dedamiwis zedapirze mzis energiis speqtruli ganawi-

leba da Si-is bazaze damzadebuli erTgadasasvleliani mzis elementis mier gar-

daqmnili energia da sxvadasxva procesiT gamowveuli danakargebi. 
 

 
nax. 4. erTgadasasvleliani Si-is mzis elementis mier  

gardaqmnili mzis energia da danakargebi 

 

mzis elementebis gaerTianebiT iqmneba modulebi, xolo modulebiT _ energo-

sistema. imisaTvis, rom praqtikuli miznebisaTvis gamarTlebuli iyos aseTi siste-

mebis gamoyeneba, mzis elementis efeqtianoba ar unda iyos 10 %-ze naklebi. ener-

gosistemis mniSvnelovani maxasiaTebelia farTobis erTeulze warmoebuli eleq-

truli energiis Rirebulebis Sefardeba saTanado danaxarjebTan. 
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amJamad dedamiwaze moxmarebisaTvis saWiro komerciuli mzis elementebi mza-

ddeba Si-is bazaze da misi saSualo Rirebuleba 0.5_1 $/vt farglebSi meryeobs. 

mzis elementis Semqmnelebis mTavari amocanaa mzis elementebis efeqtianobis ga-

zrda da Rirebulebis Semcireba. am miznis misaRwevad gaweuli Sromis Sedegia ar-

sebuli fotovolturi elementebis mravalferovneba, rac grinis mier [2] pirobi-

Tad klasificirebulia sam Taobad, romlebic erTmaneTisagan gansxvavdeba foto-

volturi elementebis dasamzadeblad gamoyenebuli masalebisa da teqnologiuri 

procesebis mixedviT.  

me-5 nax-ze naCvenebia sxvadasxva Taobis mzis elementebis efeqtianobisa da 

elementis zedapiris farTobis erTeulis fasze damokidebuleba. 

 

 
 

nax. 5. I, II da III Taobis mzis elementebis efeqtianobisa da  

elementis zedapiris farTobis erTeulis fasze damokidebuleba 

 

grinis mixedviT, elementebis pirveli Taoba moicavs mono- da polikris-

taluri Si-is mzis elementebs, romlebsac mTliani bazris 85 % uWiravs; 

meore Taobis mzis elementebi dafuZnebulia amorfuli naxevargamtarebis (Si, 

CdTe, CuInSe2 da sxv.) Txeli firebis miRebis teqnologiaze. Txelfiriani mzis ele-

mentebis fasi iseve dabalia, rogorc maTi efeqtianoba (6_10 %-is fargelbSi), rac 

aramomgebianad aqcevs maT bazaze mzis energiis gardamqmneli sistemis Seqmnas; 

mesame TaobaSi gaerTianebuli mzis elementebis moqmedebisas SesaZlebeli 

xdeba romelimes uaryofa im hipoTezebidan, romelTa safuZvelzec iyo gamoTvli-

li erTi p-n gadasasvlelis Semcveli mzis elementis gardaqmnis efeqtianobis S-Q 

Teoriuli zRvari [3], aseTi SeiZleba iyos: 

 mravalgadasasvleliani, anu tandemuri mzis elementi, romelSic fotonis STa-

nTqmis ubnis gafarToeba xdeba sxvadasxva akrZaluli zonis ramdenime naxe-

vargamtaris gamoyenebiT [5, 6, 7]; 

 Sualedurzoniani an mravalzoniani mzis elementi, romelic uaryofs akrZa-

lul zonaze mcire energiis fotonebis STainTqmis SeuZleblobas [8, 9]; 
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 multieqsitonuri generaciis mqone mzis elementebi, romlebic uaryofs erTi 

STanTqmuli fotonis mier erTze meti eleqtronul-xvreluri wyvilis warmoq-

mnis SeuZleblobas [10]; 

 cxeleleqtronebiani mzis elementebi, romlebic uaryofs hipoTezas imis Sesa-

xeb, rom eleqtronebisa da mesris temperatura erTmaneTis toli unda iyos [11]. 

literaturidan cnobilia, rom dReisaTvis TiToeuli mimarTulebiT aris ga-

rkveuli progresi, Tumca gardaqmnis efeqtianobis mniSvnelovnad gaumjobeseba re-

alurad arsebul mzis elementebSi praqtikulad jer kidev ar aris miRweuli. 

gamonaklisia mravalgadasasvleliani mzis elementebi [7].  

tandemuri an mravalgadasasvleliani mzis elementi Sedgeba erTgada-

sasvleliani mzis elementebisagan, romlebic erTmaneTze dawyobilia akrZaluli 

zonis klebis mixedviT zemodan qvemoT, rogorc me-6 nax-zea gamosaxuli. 

 

 
 

nax. 6. mravalgadasasvleliani mzis  

elementis agebis principuli sqema 

 

mravalgadasasvleliani mzis elementis Sesaqmnelad saWiro masalebis jgu-

fis SerCeva ar warmoadgens martiv amocanas. misi funqcionirebisaTvis TiToeuli 

gadasasvlelis akrZaluli zona da gadasasvlelis sisqe saTanadod unda iyos 

gansazRvruli. amasTan, sxvadasxva naxevargamtaris gamoyeneba SezRudulia ma-

salis mesris parametris mixedviT Tavsebadobis pirobiT, romelic uzrunvelyofs 

dislokaciebisagan Tavisufali kristalebis epitaqsiuri zrdis SesaZleblobas, 

rac aucilebelia maRalxarisxiani fotovolturi mowyobilobebis dasamzadeblad. 

III-V jgufis naxevargamtarebi da maTi SenaeTebi warmoadgens saukeTeso masa-

las mravalgadasasvleliani mzis elementebis dasamzadeblad, radgan isini STan-

Tqaven fotonebs mzis gamosxivebis sakmaod farTo ubanSi; maTgan umravlesoba pi-

rdapirzoniania, xasiaTdeba STanTqmis maRali koeficientiT da epitaqsiuri zrdis 

teqnologiiT SesaZlebelia maTi rTuli struqturebis Seqmna Zalian maRali kris-

taluri da optoeleqtronuli xarisxiT [5-7]. rogorc cnobilia, mravalgadasas-

vleliani sistemebis damzadeba ZiriTadad xdeba III-V jgufis naxevargamtaruli 
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SenaerTebisa da germaniumis (Ge) bazaze. masalis maRali fasisa da rTuli teq-

nologiis gamo aseTi mzis elementebi Zalian Zviri jdeba, amitom maT Tavdapir-

velad mxolod kosmosuri daniSnulebis mowyobilobebSi iyenebdnen. 

mravalgadasasvleliani mzis elementi damzadebulia GaInP/GaAs/Ge-is struq-

turaze. elementi muSaobs koncentrirebuli mzis sinaTlis pirobebSi. swored 

koncentratorebis wyalobiT gaxda maTi gamoyeneba ekonomikurad misaRebi saxmele-

To daniSnulebiTac. aq mniSvnelovania iafi makoncentrirebeli optika, romelsac 

SeuZlia Sekribos farTo zedapirze dacemuli mzis sxivebi da daafokusos isini 

elementis mcire farTobze. Tu koncentrirebis xarisxi maRalia, mzis elementis 

fasis miuxedavad, dedamiwaze mzis energiis gamoyenebisaTvis gankuTvnili gardam-

qmneli sistemis ageba gamarTlebulia. 

III-V jgufis ganzavebuli nitridebis gamoyeneba saSualebas iZleva naxevar-

gamtaris mesris mudmiva da akrZaluli zona gaxdes ufro moqnili mzis elementis 

masalebis SerCevisas. SemuSavebulia axali mravalgadasasvleliani mzis elementi, 

romlis modelirebiT SesaZlebelia misi efeqtianobis gazrda 51.8 %-mde [7].  

III-V jgufis SenaerTebis bazaze damzadebuli samgadasasvleliani elementi, 

romelic TiTqmis mTlianad faravs mzis gamosxivebis mTel speqtrs, efeqtianobis 

gazrdis umniSvnelovanesi saSualebaa. me-7 nax-ze naCvenebi GaInP/GaInAs/Ge-is baza-

ze damzadebuli samgadasasvleliani mzis elementi (a), romelic TiTqmis mTli-

anad faravs mzis gamosxivebis mTel speqtrs, kargad Cans mzis gamosxivebis ener-

giis speqtruli ganawilebis gamosaxulebaze (b). 

 

 
a b 

 

nax. 7. samgadasasvleliani mzis elementi, romelic  

TiTqmis mTlianad faravs mzis gamosxivebis mTel speqtrs 

 

rogorc literaturuli analizi cxadyofs, III-V jgufis SenaerTebis bazaze 

damzadebuli tandemuri mzis elementebi efeqtianobis mixedviT jerjerobiT ual-

ternativoa. InGaP/InGaAs/Ge-is bazaze damzadebuli samgadasasvleliani mzis elemen-

tis efeqtianoba aRwevs 44.4_46 %-s [7]. 

Sualedurzoniani mzis elementi aris fotovolturi mowyobiloba, romelic 

gamoiyeneba naxevargamtaris akrZalul zonaze naklebi fotonebis energiis ele-

qtrul energiad gardasaqmnelad. Sualeduri zona aris naxevargamtaris akrZalul 
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zonaSi lokalizebuli zona, romelic gancalkevebulia rogorc valenturi, ise 

gamtarobis zonisagan. aseT mowyobilobebSi akrZalul zonaze naklebi energiis 

fotonebi STainTqmeba valenturi zonidan Sualedur zonaSi da Sualeduri zo-

nidan gamtarobis zonaSi gadasvlebis saSualebiT (nax. 8). 

 

 
 

nax. 8. Sualedurzoniani mzis elementis energetikuli diagrama  

 

Sualedurzoniani mzis elementis daniSnulebaa didi fotogenerirebuli de-

nis miReba maRali gamosavali Zabvis SenarCunebiT, ris SesaZleblobasac iZleva 

naxeargamtaris akrZalul zonaSi eleqtronebiT nawilobriv Sevsebuli zonis ar-

seboba.  

amrigad, arasakmarisi energiis mqone fotonebiT naxevargamtaris savalento 

zonidan gamtarobis zonaSi eleqtronebis Catumbva SesaZlebelia Sualeduri zo-

nis eleqtronul-xvreluri wyvilebis generirebisaTvis Sualeduri safexuris ga-

moyenebis gziT. Teoriulad daanonsebuli iyo nanostruqturuli masalebis gamo-

yenebis safuZvelze mzis energiis didefeqtianobiT gardaqmnis SesaZlebloba Sua-

ledurzonian mzis elementebSi [12], Tumca jerjerobiT mravali dabrkoleba ar-

sebobs mowyobilobis praqtikuli realizaciisaTvis. 

kvanturwertilovani Sualedurzoniani mzis elementi Sedgeba standartuli 

p-i-n struqturisagan InGaAs/GaAs kvanturwertilovani mravalfeniani wyebisagan 

Sualedur i-fenaSi. GaAs-is Cveulebriv erTgadasasvlelia mzis elementTan Seda-

rebisas aRmoCnda, rom Sualedurfeniani InGaAs/GaAs kvanturwertilovani mzis 

elementis fotopasuxis speqtri aris ufro farTo (>1330 nm), aqvs ufro meti mok-

le CarTvis deni (gaizarda 53 %-iT) da radiaciuli mdgradoba. 

Sualedurzonian p-i-n mzis elementebSi kvanturi wertilebis Canergva Semo-

Tavazebuli iyo rogorc fotodenis gazrdis meTodi sinaTlis grZeltalRovan 

ubanSi misi fotomgrZnobiarobis gaumjobesebis xarjze; Tumca muxtis matare-

belTa Zlieri lokalizacia da efeqturi gamosxivebiTi rekombinacia kvantur wer-

tilebSi aRmoCnda didi barieri muxtis matareblebis gamoyvanisaTvis. litera-

turaSi warmodgenilia eqsperimentuli mtkicebuleba da Teoriuli modeli imis 

saCveneblad, rom InAs kvanturi wertilidan eleqtronebis gamosvlis sagrZnoblad 

gaumjobeseba SesaZlebelia defeqtebis warmoqmnis gziT, rac Seamcirebs poten-

ciur bariers eleqtronebis gasvlisaTvis.  

saxmeleTo daniSnulebis mravalgadasasvleliani mzis elementebi Si-is 

fuZeze. mravalgadasasvleliani fotovolturi elementebis dasamzadeblad III-V 
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jgufis naxevargamtarebis Txeli firebis Si fuZeze gazrda SesaZlebels gaxdis 

mzis elementis Rirebulebis mniSvnelovnad Semcirebas, Tanac siliciumis inte-

graluri sqemebisa da mzis elementebis teqnologia kargad aris ganviTarebuli. 

Si-is fuZeze mravalgadasasvleliani struqturis Sesaqmnelad saukeTesoa galiu-

mis fosfidi (GaP), radgan misi mesris parametri (5.4505) Tavsebadia siliciumis mes-

ris parametrTan (5.43072), rac Si-is zedapirze maRali xarisxis GaP-s epitaqsiuri 

Txeli firebis gazrdis saSualebas iZleva. galiumis fosfidi sakmaod safuZv-

lianad aris Seswavlili. is xasiaTdeba farTo akrZaluli zoniT (2.3 ev) da mux-

tis matareblebis maRali ZvradobiT. galiumis fosfidis p-n gadasasvlelis ba-

zaze Seqmnilia mzis elementi antiamrekli zedapiris gareSe, romlis Ria wrewdis 

Zabva VRw=1.53 v; mokle CarTvis denis simkvrive ImC=0.959 ma/sm2 1 mzis pirobebSi [13]. 

avtorebis azriT, maxasiaTeblebis gaumjobeseba SeiZleba da aris safuZveli imisa, 

rom damzaddes mravalgadasasvleliani mzis elementi 51 % efeqtianobiT. 

dedamiwaze uxvad arsebuli dabalfasian siliciumTan kristaluri mesris 

parametris Tavsebadobis gamo GaP ukve karga xania mkvlevrebis did yuradRebas 

ipyrobs [13] da damuSavebulia Si-ze maRali xarisxis epitaqsiuri GaP-s Txeli fir-

ebis GaP/Si heterostruqturebis gazrdis sxvadasxva meTodi, romelTagan gansakuT-

rebiT mniSvnelovania Txeli firebis zrdis Txevadfazuri epitaqsia (LPE) [13]. 

miuxedavad imisa, rom Tanamedrove nanostruqturirebuli masalebis miReba 

pirdapir Txevadfazuri epitaqsiiT jerjerobiT SeuZlebelia naxevargamtaris ze-

dapirze Txevadi liTonuri xsnarebis maRali zedapiruli daWimulobis gamo Txe-

vadfazur epitaqsias aqvs mTeli rigi upiratesobebi kristalebis zrdis iseT teq-

nologiur meTodebTan SedarebiT, rogoricaa popularuli molekulur-sxivuri 

epitaqsia (MBE). amitom is aris ZiriTadi teqnologia sinaTlis gamomsxivari (LED) 

diodebisa da magnitur-optikuri masalebis sawarmooeblad da, rogorc vara-

udoben [13], es teqnologia momavalSi gaxdeba dominanti efeqtiani fotovolturi 

mzis elementebis dasamzadeblad. 

 

 

daskvna 

rogorc ukve aRvniSneT, fotovoltaika klasificirdeba sam Taobad, romle-

bic erTmaneTisagan gansxvavdeba fotovolturi elementebis dasamzadeblad gamo-

yenebuli masalebisa da teqnologiuri procesebis mixedviT.  

mzis elementebis pirveli Taoba moicavs mono- da polikristaluri Si-is 

mzis elementebs. 

meore Taobis mzis elementebi dafuZnebulia amorfuli naxevargamtarebis 

Txeli firebis miRebis teqnologiaze. Txelfirovani mzis elementebis fasi da-

balia iseve, rogorc maTi efeqtianoba (6—10 %-is farglebSi), rac aramomgebianad 

aqcevs maT bazaze mzis energiis gardamqmneli sistemis Seqmnas. 

mesame TaobaSi gaerTianebulia iseTi mzis elementebi, romelTa moqmedebisas 

SesaZlebeli xdeba im hipoTzebidan romelimes uaryofa, romelTa safuZvelze ga-

moTvlili iyo erTi p-n gadasasvlelis Semcveli mzis elementis gardaqmnis efe-

qtianobis S_Q Teoriuli zRvari. mesame Taobis mzis elementebSi gaerTianebulia 

mravalgadasasvleliani, anu tandemuri mzis elementi, Sualedurzoniani an mra-
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valzoniani mzis elementi, mzis elementebi multieqsitonuri generaciiT, mzis 

elementebi „cxeli eleqtronebiT“. 

literaturis mixedviT, dReisaTvis TiToeuli mimarTulebiT aris garkveuli 

progresi, Tumca gardaqmnis efeqtianobis mniSvnelovnad gaumjobeseba praqtikulad 

ar aris miRweuli, Tu ar CavTvliT mravalgadasasvlelian mzis elementebs. 

mravalgadasasvlelian mzis elements aqvs gardaqmnis efeqtianobis yvelaze didi 

Teoriuli zRvari. mravalgadasasvleliani mzis elementis Sesaqmnelad saWiro 

masalebis jgufis SerCeva ar warmoadgens martiv amocanas. misi funqcio-

nirebisaTvis TiToeuli gadasasvlelis akrZaluli zona da gadasasvlelis sisqe 

unda iyos saTanadod gansazRvruli. amasTan, sxvadasxva naxevargamtaris gamoyeneba 

SezRudulia masalis mesris parametris mixedviT Tavsebadobis moTxovniT, romelic 

uzrunvelyofs dislokaciebisagan Tavisufali kristalebis epitaqsiuri zrdis 

SesaZleblobas, rac aucilebelia fotoeleqtruli mowyobilobebis dasamzadeblad.  

mravalgadasasvleliani mzis elementebi siZviris gamo Tavidan mxolod kos-

mosuri daniSnulebis mowyobilobebSi gamoiyeneboda. aseTi mzis elementi muSaobs 

koncentrirebuli mzis sinaTlis pirobebSi. koncentratorebis wyalobiT saxmele-

To daniSnulabiT maTi gamoyeneba ekonomikurad misaRebi xdeba. aq mTavari ele-

mentia iafi makoncentrirebeli optika, romelic Sekrebs farTo zedapirze dace-

mul mzis sxivebs da daafokusebs maT elementis mcire farTobze. mzis gamo-

sxivebis koncentrirebis maRali xarisxis pirobebSi mzis elementis siZviris miu-

xedavad, dedamiwaze mzis energiis gamoyenebisaTvis aseTi gardamqmneli sistemis 

ageba gamarTlebulia. 

III-V jgufis naxevargamtarebi da maTi SenaerTebi warmoadgens saukeTeso masa-

las mravalgadasasvleliani mzis elementebis dasamzadeblad, radgan isini STan-

Tqaven fotonebs mzis gamosxivebis sakmaod farTo ubanSi, maTgan umravlesoba pi-

rdapirzoniania, xasiaTdeba STanTqmis maRali koeficientiT da epitaqsiuri zrdis 

teqnologiiT SesaZlebelia maTi rTuli struqturebis Seqmna Zalian maRali kris-

taluri da optoeleqtronuli xarisxiT. 
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EPPLIED PHYSICS 
 
 

WAYS OF ENHANCEMENT OF PHOTOVOLTAIC SOLAR CELLS EFFICIENCY 

T. Laperashvili, O. Kvitsiani  

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

 
Resume: There was reviewed the research works concerning enhancement of efficiency and 

decreasing of cost of solar energy converter. Importance of III-V semiconductors in terms of fabrication of 
new generation quantum dot solar cells is shown. Physical basics of operation of multiple junction and 
intermediate band solar cells are described. By means of investigation of photo-spectral characteristics of III-
V semiconductors based structures obtained by growth of InxGa1-xP and/or InP nanocrystals on the surface of 
wide-gap semiconductor gallium phosphide (GaP) there was concluded possibility of their application in new 
generation of solar cell technology.  

 
Key words: InxGa1-xP nanocrystals; solar cells; III-V semiconductors; quantum dots. 

 
 
 

 

ПРИКЛАДНАЯ ФИЗИКА 

 

 

ПУТИ ПОВЫШЕНИЯ ЭФФЕКТИВНОСТИ СОЛНЕЧНЫХ ЭЛЕМЕНТОВ 

Лаперашвили Т. А., Квициани О. Р. 

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

 
Резюме. Исследованы работы по повышению эффективности и снижению стоимости прео-

бразователей солнечной энергии. Показана важность полупроводников группы III-V для использо-
вания в солнечных элементах нового поколения. Описаны физические основы работы много-
переходных солнечных элементов и элементов с промежуточной зоной. Путем изучения фото-
электрических характеристик полупроводниковых фоточувствительных структур на основе 
полупроводников группы III-V, полученных при выращивании нано-кристаллов InxGa1-xP и/или InP 
на поверхности широкополосного полупроводника фосфида галлия (GaP), установлена возможность 
их применения в технологии солнечных элементов нового поколения. 

 
Ключевые слова: InxGa1-xP нано-кристаллы; квантовые точки; полупроводник группы III-V; 

солнечные элементы. 
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garemos dacva 

 

 

 

baTumis wyalsarin sawmend nagebobaze Camdinari wylebis 

fosforisagan gawmenda Savi zRvis eutrofikaciisagan dacvis mizniT 

marine gvianiZe, evgenia Sengelia, nino lomTaTiZe 

(Sps `baTumis wyali“, saqarTvelos teqnikuri universiteti, შoTa rusTavelis 

saxelmwifo universiteti) 

 

 

reziume: Savi zRvis biomravalferovnebis dacvisa da eutrofikaciis procesis 

SesaCereblad baTumis wyalsarin sawmend nagebobaze daigegma qimiuri meTodiT 

wylis fosforisagan gawmenda. laboratoriuli kvlevebi iTvaliswinebda efeqturi 

koagulantis SerCevas da misi optimaluri dozis dadgenas, xolo sawarmoo kvle-

vebi _ SerCeuli koagulantis testirebas baTumis sawmendi nagebobis saboloo sa-

leqarSi.  

aRniSnuli kvlevebis Sedegad dadgenil iqna, rom baTumis wyalsarin sawmend 

nagebobaze Camdinari wylebis fosforisagan gasawmendi reagentebidan yvelaze efe-

qturia PACS-is da PAFCL-is gamoyeneba. gansazRvrulia maTi optimaluri dozebi  

P-PO4-is zdk-is 1 mg/l-mde misaRwevad, Catarebulia maTi testireba sawarmoo piro-

bebSi (საwmendi nagebobis saboloo saleqarSi) da miRebulia laboratoriul 

kvlevebTan Tanmxvedri Sedegebi. am Sedegebis mixedviT Camdinari wylebis defos-

foraciis mizniT PAFCL-is gamoyeneba uzrunvelyofs biofiltrebze nitrifikaciis 

efeqtianobis gazrdas. saboloo saleqarebis wyalSi Sewonili nawilakebis (bio-

filtridan Camorecxili aqtiuri Slamis fifqebis) raodenobis zrda ki iwvevs fo-

sfatebis daleqvis efeqtianobis gazrdas. 

 

sakvanZo sityvebi: daleqva; dispersia; eutrofikacia; koagulanti; fosfori; 

Sewonili nawilakebi; Slami. 

 

 

Sesavali  

wylis obieqtebSi lurj-mwvane mcenareebis masobrivi ganviTarebis ZiriTadi 

mizezia wyalsatevebSi fosforisa da azotis dagroveba, rac wyalsatevis eutro-

fikacias iwvevs. Savi zRvis biomravalferovnebis dacvisa da eutrofikaciis pro-

cesis SesaCereblad baTumis wyalsarin sawmend nagebobaze daigegma qimiuri me-

TodiT wylis fosforisagan gawmenda, risTvisac Catarda eqsperimentuli kvlevebi 

laboratoriul da sawarmoo pirobebSi. laboratoriuli kvlevebi iTvaliswinebda 

efeqturi koagulantis SerCevas da misi optimaluri dozis dadgenas, xolo sa-

warmoo kvlevebi _ SerCeuli koagulantis testirebas baTumis sawmendi nagebobis 

saboloo saleqarSi. Camdinari wylidan fosforis dasaleqavad gamoyenebul iqna 

Semdegi koagulantebi: Al2(SO4)3, FeSO4, Txevadi polialuminis hidroqsoqlorsul-
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fati (PACS) da Txevadi polialuminis rkinis qloridi (PAFCL), Zegvis klinopti‐

loliti da askanis Tixa. sawarmoo gamocda Catarda ori Txevadi koagulantis 

gamoyenebiT da maT Soris SerCeul iqna ufro efeqturi, polialuminis hidroqso-

qlorsulfati PACS. 

 

 

ZiriTadi nawili 

kvlevis obieqti da meTodebi. baTumis wyalsarin sawmend nagebobaze, sadac 

2012 wlidan wylis biologiuri gawmenda mimdinareobs, proeqtiT ar aris gaTvali‐

swinebuli fosforis mocileba. nagebobidan gamaval wyalSi regularulad aRiniS‐

neba fosforis zRvrulad dasaSvebi koncentraciis (zdk) gadaWarbeba, rac azi‐

anebs Savi zRvis ekosistemas. cnobilia, rom wylis fosforisagan gawmenda SesaZ‐

lebelia biologiuri da qimiuri meTodebiT [2].  

baTumis sawmendi nagebobis specifikidan gamomdinare, wylis fosforisagan 

gawmenda umjobesia ganxorcieldes qimiuri meTodiT. qimiur meTodebs Soris ki 

yvelaze gavrcelebulia reagentuli gawmenda.  

literaturidan cnobilia, rom Camdinari wylebis gawmendis biologiur sqe-

mebSi fosfatebis qimiuri daleqva SesaZlebelia sxvadasxva wertilSi: pirvelad 

saleqarebamde (biologiuri gawmendis stadiaze) an meoreul saleqarebSi. baTumis 

wyalsarin sawmend nagebobaze wylis gawmenda Semdegi sqemiT mimdinareobs: wyali 

meqanikurad iwmindeba anaerobul auzebSi, romlebic pirveladi saleqarebis rols 

asrulebs. Semdeg xdeba wylis biologiuri gawmenda biofiltrebiT da amis Semdeg 

wyali kvlav meqanikurad iwmindeba saboloo saleqarebSi, sadac xdeba biofil-

tridan Camorecxili biomasis meoreuli Slamis saxiT daleqva. daleqili Slami 

regularulad itumbeba anaerobul auzebSi. amgvarad mimdinareobs sawmend nage-

bobaze biomasis cirkulacia. Camdinari wylebis gawmendis mocemul sqemaSi fos-

foris mocilebis adgilad SerCeulia meoreuli saleqarebi.  

kvlevis obieqts warmoadgenda baTumis wyalsarini sawmendi nagebobis Camdi-

nari wylebidan fosfatebis dasaleqavad efeqturi koagulantis SerCeva da gama-

val wyalSi fosforis zdk-is uzrunvelsayofad misi optimaluri dozis dadgena. 

aseve fosfatebis daleqvaze Sewonili nawilakebis raodenobrivi Semcvelobis ze-

gavlenis Sefaseba da wylis pH-is da simRvrivis cvlilebis dinamikis Seswavla 

eqsperimentis periodSi. kvlevebi tardeboda baTumis wyalsarini sawmendi nagebo-

bis laboratoriaSi. fosfatebis daleqva xdeboda biologiurad gawmendil wyal-

Si, wylis sinjebis aReba ki _ nagebobis saboloo saleqarSi Semavali arxidan, 

saidanac Seedineba biologiurad gawmendili wyali. fosfatebis dasaleqavad gamo-

iyeneboda Semdegi koagulantebi: aluminis sulfati, rkinis sulfati, Zegvis ceo-

liTi, askanis Tixa, Txevadi polialuminis hidroqsoqlorsulfati PACS da Txeva-

di polialuminis rkinis qloridi PAFCL. PACS-Si Al2O3-is Semcveloba sapasporto 

monacemebiT 23 %-s Seadgenda, xolo PAFCL-Si Al2O3 – 6,2 %-ia da rkina _ 2,7 %.  

kvleva tardeboda 1 l wyalze sqemiT „Sereva_gamofifqva_dawdoma“ [3]. rea-

gentis wyalTan Sereva xdeboda 20 wT-is ganmavlobaSi eleqtroSemrevi mowyobi-

lobiT da Semdeg _ dayovneba dasaleqavad aseve 20 wT-iT. gamofifqvis procesi iw-

yeboda morevis dawyebisTanave da intensiuri xdeboda Serevis dros. fosforis  

P-PO4 fosfatebis, Sewonili nawilakebis koncentracia da wylis simRvrive ganisa-
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zRvreboda daleqvamde da daleqvis Semdeg Hach Lange DR 6000-fotometriT [4], 

wylis pH-isa da temperaturisa ki _ Hach HQ40d multi- pH-metriT. 

kvlevis analizi da Sedegebi: kvlevis mizans warmoadgenda adliis sawmendi 

nagebobis Camdinari wylebis fosforisagan gawmenda. amisaTvis aucilebeli iyo Se-

mdegi amocanebis Sesruleba: 

 Camdinari wylebidan fosfatebis dasaleqavad efeqturi koagulantis SerCeva 

da misi optimaluri dozis dadgena; 

 SerCeuli koagulantiT fosfatebis daleqvis kanonzomirebebis Seswavla labo-

ratoriul da sawarmoo pirobebSi; 

 koagulantis efeqtianobis ZiriTad kriteriumad miCneul damdgar wyalSi P-PO4-

is narCeni samizne koncentraciis (0,5 mg/l) miRweva.  

fosfatebis daleqvis Sedegebi sxvadasxva reagentis gamoyenebiT mocemulia  

1-l nax-ze. 

 

 
 

nax. 1. wylidan fosfatebis daleqva samizne koncentraciamde  

sxvadasxva koagulantis gamoyenebiT 

 

1-l nax-ze warmodgenili diagramidan Cans, rom narCeni P-PO4-is 0,5 mg/l-is 

misaRwevad yvelaze efeqturia PACS-is, Al2(SO4)3-is da PAFCL-is gamoyeneba. imis gaT-

valiswinebiT, rom gamartivebuli dozirebis TvalsazrisiT praqtikaSi Txevadi 

koagulantebis gamoyeneba ufro xelsayrelia, kvlevis Semdegi etapi koagulantis 

optimaluri dozis dasadgenad PACS-isa da PAFCL-is gamoyenebiT gagrZelda. fos-

foris daleqvis Sedegebi gansxvavebuli Sedgenilobis wylebidan PACS-is gamo-

yenebiT mocemulia 1-l cxrilsa da me-2 nax-ze.  
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cxrili 1 

fosfatebis daleqvis efeqtianoba gansxvavebuli Sedgenilobis  

Camdinari wylebidanA PACS-is gamoyenebiT 

 

 

koag. doza, ml/l 

pH P-PO4 Sew. naw. simRvrive temperatura 

mg/l mg/l mg/l 0C 

wylis xarisxi gawmendamde 

 7,5 8,1 368 152 21,7 

0,01 7,4 0,2 19 17 23,7 

0,02 7,3 0,2 19 17 24,2 

0,03 7,2 0 13 16 23,6 

 wylis xarisxi gawmendamde 

 7,6 2,9 128 66 24,7 

0,01 7,5 1,4 12 16 23 

0,02 7,4 1 6 11 22,8 

0,03 7,3 0,85 4 9 22,8 

0,04 7,2 0,38 4 9 22,8 

 wylis xarisxi gawmendamde 

 7,2 0,9 60 45 23,3 

0,01 7,1 0,8 1 2 23,3 

0,02 7 0,7 1 2 28,1 

0,03 6,9 0,2 0 0 25,2 

 

 

 
 

nax. 2. fosfatebis daleqva PACS-is gamoyenebiT wyalSi  

sawyisi P-PO4-is gansxvavebuli koncentraciebis dros 
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rogorc me-2 nax-dan Cans, daleqvis efeqtianoba damokidebulia sawyis P-PO4-is 

koncentraciaze. rac ufro maRalia wyalSi misi koncentracia, miT ufro intensi-

urad mimdinareobs daleqvis procesi. magaliTad, rodesac sawyisi P-PO4-is kon-

centracia 8,1 mg/l-s Seadgens (rac ganpirobebulia aqtiuri Slamis SetaniT) da-

leqvis sauekTeso Sedegi ukve 0,01 ml/l koagulantiTaa SesaZlebeli. P-PO4-is saw-

yisi koncentraciis (0,9 mg/l-is) SemTxvevaSi ki daleqva gacilebiT naklebi 

intensiurobiT mimdinareobs da 0,01 ml/l koagulantis gamoyenebisas daleqvis 

xarisxi mxolod 6,7 %-s Seadgens, roca amave dozis gamoyenebiT sawyisi P-PO4-is 

8,1 mg/l koncentraciaze daleqvis 98 % miiRweva. P-PO4-is saSualo koncentraciaze 

(2,9 mg/l) fosforis Semcveloba 0,6–0,8 mg/l-mde mciredeba da daleqvis efeqti‐

anoba 70-79 %-ia. naxazis mixedviT cxadia, rom, roca sawyisi P-PO4-is Semcveloba 

SedarebiT maRalia da 2,9 mg/l-s Seadgens (mrudi 2), misi koncentraciis Semcireba, 

damatebuli koagulantis dozidan gamomdinare, dinamikurad mimdinareobs, xolo 

sawyisi P-PO4-is mcire koncentraciis SemTxvevaSi (mrudi 3) koagulantis doza 

0,01_0,02 ml/l ar iwvevs daleqvis sagrZnob efeqts _ fosforis koncentracia mci-

rdeba sul raRac 0,74 mg/l-mde.  

cnobilia, rom koagulaciis procesi xasiaTdeba koagulaciis siCqaris gar-

kveuli sididiT, romelic SesaZlebelia ganisazRvros rogorc erTeuli koloi-

duri nawilakis raodenobis cvlileba drois erTeulSi, nawilakis koagulaciis 

unari ki ganisazRvreba rogorc dasaleqi nivTierebis sawyisi koncentraciiT, ise 

damatebuli koagulantis doziT. wyalSi P-PO4-is mcire koncentraciiT Semcvelo-

bisas me-3 mrudze A-B monakveTi Seesabameba e. w. farul koagulacias, rodesac 

nawilakebi inarCunebs wonasworobas. wertilSi koagulantis koncentraciisas (0,02 

ml/l) iwyeba aSkara koagulacia P-PO4-is koncentraciis mkveTri SemcirebiT. gans-

xvavebulad xorcieldeba fosforis koncentraciis Semcireba, rodesac misi saw-

yisi koncentracia Seadgens 8,1 mg/l-s (mrudi 1). am dros Sewonili nawilakebis ra-

odenoba Seesabameba 368 mg/l-s da, rogorc aRniSnuli mrudidan Cans, sawyisi  

P-PO4-is Semcireba (koagulantis dozidan damoukideblad) Sewonili nawilakebis 

swrafi TviTdaleqvis Sedegad didi siswrafiT mimdinareobs. 

fosforis daleqvis msgavsi suraTi imaze miuTiTebs, rom P-PO4-is Semcirebis 

done da gamoyenebuli koagulantis xarji ganisazRvreba wylis SedgenilobiT da 

damokidebulia Sewonili nawilakebis (biofiltridan Camorecxili aqtiuri Slamis 

nawilakebis) raodenobaze, romlebic fosforis adsorbciis kargi unariT gamoirCeva. 

Camdinari wylidan fosfatebis daleqvis da wylis gakamkamebis Sedegebi 

PAFCL-is gamoyenebiT mocemulia me-2 cxrilSi da me-3 nax-ze. 
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cxrili 2  

fosfatebis daleqvis efeqtianoba gansxvavebuli  

Sedgenilobis Camdinari wylebidan PAFCL-is gamoyenebiT. 

 

 

koag. doza, 

ml/l 

 

 

pH 

 

P-PO4 

 

Sew.naw. 

 

simRvrive 

 

temperatura 

mg/l mg/l mg/l 0C 

wylis xarisxi gawmendamde 

 7,6 6,6 439 201 23,3 

0,05 7,4 1,9 22 20 24,2 

0,15 7,2 0,4 9 10 24,2 

0,25 7 0,35 8 10 23,9 

 wylis xarisxi gawmendamde 

 7,5 3 120 101 14,2 

0,05 7,3 1,57 36 32 26,3 

0,15 7,1 0,81 30 24 26,3 

0,25 6,9 0,34 28 24 26,8 

 wylis xarisxi gawmendamde 

 7,1 2,6 52 23 19,9 

0,05 6,9 1,1 7 5 20 

0,08 6,7 0,3 5 2 20,1 

0,15 6,5 0,1 5 2 20,1 

 

 

 
 

nax. 3. fosfatebis daleqva PAFCL-is gamoyenebiT sawyisi P-PO4-is  

gansxvavebuli koncentraciebis dros  
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rogorc me-3 nax-dan Cans, PAFCL-is gamoyenebiT wyalSi P-PO4-is narCeni samizne 

koncentraciis misaRwevad saWiroa koagulantis 0,15 ml/l. P-PO4-is maqsimalur 

koncentraciisas (6,6 mg/l), romelic xelovnurad aris Seqmnili aqtiuri Slamis 

SetaniT, koagulantis 0,15 ml/l-mde dozirebisas daleqvis xarisxi 93 %-s Seadgens 

(mrudi 1), rac kidev erTxel adasturebs imas, rom fosfatebis daleqvis efeqts 

ganapirobebs wyalSi Sewonili nawilakebis didi raodenobiT Semcveloba. sawyisi 

P-PO4-is 4,1 mg/l-is (mrudi 2) SemTxvevaSi, roca koagulantis doza 0,15 ml/l iyo, 

fosfatebis 85 % daileqa, xolo 2,7 mg/l koncentraciisas (mrudi 4) koagulantis 

imave dozis dros P-PO4-is koncentracia 0,6 mg/l-mde Semcirda. amasTan, daleqvis 

efeqtic ufro mcire iyo da 77 %-s Seadgenda, rac, savaraudod, Sewonili nawila-

kebis simcirem gamoiwvia. 

Catarebuli kvlevis Sedegebi cxadyofs, rom baTumis wyalsarini sawmendi na-

gebobis saboloo saleqarebis wyalSi Sewonili nawilakebis raodenobis zrdiT 

fosfatebis daleqvis efeqtianoba izrdeba, rac siaxles warmoadgens, radgan li-

teraturuli monacemebiT saboloo saleqarebis wyalSi Sewonili nawilakebis 

koncentraciis zrdiT fosfatebis dasaleqavad gamoyenebuli koagulantis xarji 

izrdeba [3].  

Cven mier miRebuli Sedegebi SeiZleba Semdegnairad aixsnas. meoreul sale-

qarebSi arsebuli Sewonili nawilakebi biofiltrebidan Camorecxili Slamis na-

wilakebia. es aris heterogenuli mravalfazuri sistema, romelSic dispersiuli area 

biologiurad gawmendili wyali, xolo dispersiuli fazis ZiriTadi komponenti _ 

aqtiuri Slamis fifqebi, romlebic formirebulia rTuli samdoniani ujreduli 

struqturis saxiT da garSemortymulia biopolimeruli Sedgenilobis egzoujre-

duli nivTierebiT [5]. Slamis narevis, rogorc dispersiuli sistemis, mniSvnelovani 

Tvisebaa agregatuli aramdgradoba, romelic gamoixateba aqtiuri Slamis fifqebis 

diametris cvlilebiT 20_300 mkm zRvrebSi turbulenturi Serevis intesiurobisagan 

damokidebulebiT. reagentis zemoqmedebis Sedegad, savaraudod, aluminis hidro-

qsidis ganviTarebul zedapirze mimdinareobs maTi agregireba da aluminis fosfatis 

wvrildispersiuli naleqis adsorbireba. aqtiuri Slamis fifqebi reagentTan urTi-

erTqmedebiT warmoqmnis ufro msxvil agregirebul nawilakebs, rac ganapirobebs gam-

sxvilebuli nawilakebis swraf daleqvas simZimis ZaliT. aqtiuri Slamis fifqebis 

agregaciis msgavsi suraTi aRwerilia me-[6] naSromSi.  

kvlevis Semdegi etapi iTvaliswinebda PACS-is da PAFCL-is testirebas sa-

warmoo pirobebSi _ baTumis wyalsarini sawmendi nagebobis saboloo saleqarSi. 

fosfatebis dasaleqavad koagulantis raodenobis Teoriuli gaTvla moxda la-

boratoriuli eqsperimentiT miRebuli Sedegebis da nagebobaze meoreul sale-

qarebSi Semavali wylis xarjis (100_120 l/wm) gaTvaliswinebiT da Seadgenda 18_22 

l-s PACS-is, xolo 3_38 l/sT-s PAFCL-is SemTxvevaSi. koagulantis sawarmoo ga-

mocda mimdinareobda 5 dRis ganmavlobaSi da daixarja 2 m3 PAFCL. dakvirvebis 

Sedegebi mocemulia me-4 nax-ze. 
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nax. 4. fosfatebis daleqvis Sedegebi saboloo saleqarSi 

 

rogorc me-4 nax-ze mocemuli diagramidan Cans, fosfatebis daleqvis sasurveli 

Sedegi miRebuli iyo 38 l/sT koagulantis dozirebiT, rac srul TanxvedraSia 

Teoriulad gaTvlil SedegebTan. cnobilia, rom koagulants wyalSi maqsimalurad 

ganzavebisaTvis da makrofifqebis warmosaqmnelad esaWiroeba dro. koagulantis 38 

l/sT dozirebisas es procesi 8 sT-Si daiwyo. P-PO4-is sawyisi koncentracia 4,2 mg/l-

dan Semcirda 0,6 mg/l-mde, xolo daleqvis xarisxi 86 %-s Seadgenda. amasTan, moxda 

nitrifikaciis stimulacia, rac dadebiTad aisaxeba wylis gawmendis saboloo xa-

risxze. koagulantis testirebisas dadginda, rom saboloo saleqarSi Semaval 

wyalSi Sewonili nawilakebis maRali koncentraciebis dros fosfatebis daleqva 

ufro ukeTesad mimdinareobs, vidre maTi dabali Semcvelobisas. aseve efeqturad 

warimarTa fosfatebis daleqva saboloo saleqarSiAPACS-is gamoyenebiT. fosfatebis 

dasaleqavad saboloo saleqarSi moxda 2 m3 koagulantis testireba. fosfatebis 

daleqvis sasurveli Sedegi miRweul iqna koagulantis 24 l/sT dozirebiT. eqspe-

rimentiT miRebuli Sedegebi mocemulia me-5 nax-ze. 

 

 
 

nax. 5. fosfatebis daleqvis Sedegebi meoreul  
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am naxazis mixedviT kargad Cans rom 24 l/sT koagulantis dozirebisas efe-

qturi daleqva dozirebidan daaxloebiT 6 sT-Si daiwyo da piks 24 sT-Si miaRwia, 

roca P-PO4-is narCeni koncentracia 0,1 mg/l-s Seadgenda. koagulantis dozirebis 

sawyis etapze daleqvis xarisxi 59 %-s, xolo bolos 98 %-s aRwevda. koagulantis 

dozirebisas 24 l/sT-is ganmavlobaSi fosfatebis daleqvis xarisxi matulobda. 

Sesabamisad, baTumis wyalsarinebis sawmend nagebobaze fosfatebis daleqvis da-

nergvis Semdeg droTa ganmavlobaSi koagulantis wyalSi kargad Serevis Semdeg 

gawmendis sasurveli Sedegis miRweva SesaZlebeli iqneba misi ufro mcire doziT 

gamoyenebis SemTxvevaSi. 

 

daskvna 

Catarebuli kvlevebis Sedegad dadgenilia, rom baTumis wyalsarinebis sa-

wmend nagebobaze Camdinari wylebis fosforisagan gasawmendad gamoyenebul rea-

gentebs Soris yvelaze efeqturi aRmoCnda PACS-is da PAFCL-is gamoyeneba. gan-

sazRvrulia maTi optimaluri dozebi. P-PO4-is zdk-is 1 mg/l-mde misaRwevad Catar-

da maTi testireba sawarmoo pirobebSi sawmendi nagebobis saboloo saleqarSi da 

miRebulia laboratoriul kvlevebTan Tanmxvedri Sedegebi. PAFCL-is 38 l/sT 

dozireba 16 sT-is ganmavlobaSi gagrZelda da daleqvis Semdeg P-PO4-is kon-

centracia Semcirda 0,6 mg/l-mde. PACS-is gamoyenebiT 24 sT-is ganmavlobaSi moxda 

P-PO4-is koancentraciis 0,1 mg/l-mde Semcireba.  

miRebuli SedegebiT Camdinari wylebis defosfotizaciis mizniT PAFCL-is 
gamoyeneba uzrunvelyofs biofiltrebze nitrifikaciis efeqtianobis zrdas. sabo-

loo saleqarebis wyalSi Sewonili nawilakebis (biofiltridan Camorecxili aq-

tiuri Slamis fifqebis) raodenobis zrdiT ki izrdeba fosfatebis daleqvis efeq-

tianoba. 

zemoT ganxiluli kvleva, romelic miznad isaxavda baTumis sawmendi na-

gebobis Camdinari wylebis fosforisagan gawmendas, metad mniSvnelovania garemos 

dacvis TvalsazrisiT, radgan zRvis wyalSi fosfori eutroficirebis ganviTa-

rebis „limitirebadi“ faqtoria. misi didi raodenobiT momateba sanapiro bioce-

nozebis degradacias iwvevs, rac negatiurad aisaxeba wylis mdgomareobaze sana-

piro zolSi. 
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ENVIRONMENTAL PROTECTION 
 
 

TO REMOVE THE PHOSPHORUS FROM THE WASTE-WATER AT BATUMI 
WASTE-WATER TREATMENT PLANT IN ORDER TO PROTECT THE BLACK SEA 
FROM THE EUTROPHICATION 

M. Gvianidze, E. Shengelia, N. Lomtatidze  

(LLC "Batumi Water", Georgian Technical University, Shota Rustaveli State University) 

 
Resume: In order to reduce of the Black Sea biodiversity, protection and eutrophication process, it 

was planned to clean the water from phosphorus by the chemical method at Batumi waste-water treatment 
plant, for which the laboratory surveys conducted by us were envisaged to select effective coagulant and to 
determine its optimal dose and manufacturing studies provided to test the selected coagulant in the Final 
sedimentation tank at Batumi waste-water treatment plant.  

As a result of the conducted research, it was established, that among the reagents used to remove the 

phosphorus from the waste-water at Batumi waste-water treatment plant it is the most effective to use PACS 
and PAFCL. Their optimal doses are determined to reach P-PO4 MPC (maximum permissible 
concentrations) up to 1 mg/L, their testing was conducted in the production conditions in the final 
sedimentation tank of the waste-water treatment plant and the concomitant results with laboratory studies 
have been obtained. According to the received results, the usage of PAFCL for the purpose of 
dephosphatization of the waste-water ensures the increase of the efficiency of nitrification on trickling filters. 
By increasing the amount of the suspended solids in final sedimentation tank, which are represented, as the 
activated sludge scoured from the trickling filter, the effectiveness of phosphate precipitation is increased.  

 
Key words: coagulant; dispersion; eutrophication; phosphorus; sedimentation; silt; weighted particles. 

 
 
 

 

ОХРАНА ОКРУЖАЮЩЕЙ СРЕДЫ 

 

 

ОЧИСТКА СТОЧНЫХ ВОД ОТ ФОСФОРА НА ОЧИСТИТЕЛЬНОМ 

СООРУЖЕНИИ ВОДОСТОКОВ БАТУМИ С ЦЕЛЬЮ ЗАЩИТЫ ЧЕРНОГО 
МОРЯ ОТ ЭВТРОФИКАЦИИ 

Гвианидзе М. Д., Шенгелия Е. Г., Ломтатидзе Н. Д. 

(ООО «Батумис цкали», Грузинский технический университет, Государственный университет им. 

Шота Руставели) 

 
Резюме. Для защиты биоразнообразия Черного моря и сокращения процесса эвтрофикации на 

очистительном сооружении водостоков Батуми была запланирована очистка воды от фосфора 
химическим методом, для чего проведенные нами лабораторные исследования предусматривали 
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подбор эффективного коагулянта и установление его оптимальной дозы, а производственные 

исследования  тестирование подобранного коагулянта в конечных отстойниках очистительного 

сооружения Батуми. 
В результате проведенных исследований было установлено, что для очистки сточных вод от 

фосфора на очистительном сооружении водостоков Батуми самым эффективным среди примененных 
реагентов является применение PACS-а и PAFCL. 

Определены их оптимальные дозы для достижения P-PO4 до 1 мг/л ПДК (предельно допустимая 
концентрация), их тестирование проведено в производственных условиях в конечном отстойнике 
очистительного сооружения и получены совпадающие с лабораторными исследованиями результаты. 
Полученными результатами применение PAFCL с целью дефосфоризации сточных вод обеспечит 
рост эффективности нитрификации на биофильтрах. Ростом количества взвешенных частиц в водах 
конечного отстойника, которые представляют собой снежинки смытого с биофильтра активного ила, 
возрастает эффективность оседания фосфатов. 

 
Ключевые слова: взвешенные частицы; дисперсионная эвтрофикация; коагулянт; оседание; 

фосфор; шлам. 
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biologia 

 

 

 

sxvadasxva procentuli Sedgenilobis tritikalesa da xorblis 

puris daavadebani  

TinaTin epitaSvili, guliko dvali, leila zviadaZe 

(saqarTvelos teqnikuri universiteti, saqarTvelos teqnikuri universitetis 

bioteqnologiis centri) 

 

 

reziume: Seswavlil iqna sxvadsxva procentuli Sedgenilobis tritikalesa 

da xorblis fqviliT (maxobliT da umaxoblod) gamomcxvari puri drois sxva-

dasxva intervalSi da masSi ganviTarebuli daavadebis gamomwvevi mikroorganizme-

bi. Catarebuli gamokvlevebis Sedegebis mixedviT aRmoCnda, rom saukeTeso Sedegi 

aCvena im variantma, romelic Seicavda 40 % tritikalesa da 60 % xorbals umaxob-

lid, oRond gamocxobidan meore dRes. 

 

sakvanZo sityvebi: daavadeba; identifikacia; mikroorganizmebi; sokoebi; triti-

kale. 

 

 

Sesavali  

dRevandelobis globalur problemas cilis deficiti warmoadgens. uxvmosav-

liani jiSebisa da intensiuri teqnologiebis danergviT gaizarda marcvlovani 

kulturebis mosavali, magram iklo maTSi cilis Semcvelobam, amitom am mniSvne-

lovani problemis gadaWris gzad miiCnies marcvlovnebis axali saxeobis _ tri-

tikales gamoyeneba, romelSic gaerTianebulia ori kulturis dadebiTi niSan-Tvi-

sebebi: marcvalSi cilebisa da lizinis (aminmJavas) maRali Semcveloba, kompleq-

suri imuniteti, yinvagamZleoba, uxvmosavlianoba, msxvili marcvali, mwir niada-

gebTan Seguebis unari da sxv. tritikales marcvali erTsa da imave pirobebSi 

xorblis marcvalTan SedarebiT 2 %-mde cilas Seicavs.  

tritikales fqvilisagan gamomcxvari puri xarisxiT CamorCeba xorblisas, ma-

gram ukeTesia Wvavisaze, Tumca kvebiTi Rirebuleba oriveze ukeTesia. amasTan, pu-

ris cxobisas tritikales gamoyeneba daabalansebs xorblis deficits qveyanaSi. 

amitomacaa aqtualuri da saintereso tritikalesa da xorblis fqvilis narevis 

optimaluri Tanafardobis dadgena maRali kvebiTi Rirebulebis produqtis misa-

Rebad [1, 2]. 

xarisxiani puris gamosacxobad gamoyenebuli unda iyos Sesabamisi standar-

tuli fqvili, romelic dafqvidan 5_7 dRis ganmavlobaSi inaxeba Sesabamis piro-

bebSi (20 0C temperatura, 75_80 % fardobiTi tenianoba). radgan axlad dafquli 

fqvili xasiaTdeba fermentebis maRali aqtiurobiT, susti webogvaraTi da wylis 

STanTqmis dabali unariT, amitom axlad dafquli, daumwifebeli fqvilisagan mi-
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iReba ganTxeuli formis puri webvadi guliT, romelsac axasiaTebs naklebi fo-

rianoba. aseTi fqvilis Senaxvisas umjobesdeba misi purcxobis unari [3].  

purcxobis teqnologiaSi erT-erTi mniSvnelovani etapia fqvilis aeracia da 

gaTboba, romlis drosac xdeba fqvilis gajereba haeriT, rac aumjobesebs puris 

xarisxs da amcirebs fqvilSi mavneblebis gavrcelebas. fqvilis mavneblebisagan 

dasacavad karg Sedegs iZleva temperaturis daweva 8_10 0C-mde, am dros mavneblebi 

ar mravldebian. fqvilis Senaxvaze uaryofiTad moqmedebs gazrdili temperatura, 

momatebuli tenianoba, antisanitariuli mdgomareoba da sxv. fqvilis didi xniT 

Senaxvisas da misi maRali cximianobis SemTxvevaSi xdeba fqvilis gamwareba, rac 

aixsneba Tavisufali cximovani mJavebis daSliT da aqroladi nivTierebebis (alde-

hidebi, meoreuli produqtebi) warmoqmniT, ris gamoc purs arasasiamovno suni da 

gemo aqvs.  

fqvilis TviTgaTboba mimdinareobs misi sunTqvis procesSi, rac karg garemos 

qmnis mikroorganizmebis ganviTarebisaTvis. temperaturisa da tenianobis momatebi-

sas fqvili arasasiamovno suns iRebs da iwyebs daobebas. gafuWebuli fqvili unda 

iyos izolirebuli. aucilebelia misi gacra da narCenis dawva [4].  

fqvilis dabali xarisxis maCveneblebia: arasasiamovno ucxo suni, krawuni 

kbilebSi, rac gamowveulia fqvilSi qviSis arsebobiT, momwaro gemo, puris qerqis 

baci Seferiloba, rac gamowveulia fqvilis mier naxSirwylebisa da airebis ara-

sakmarisi warmoqmnis unariT. gaRivebuli an arasworad gamozamTrebuli marcvli-

sagan miRebuli fqvilisagan gamomcxvari puri kargad ar cxveba da webovania. pu-

ris Cavardnas, moculobis Semcirebas da nakleb forianobas iwvevs mavneblebiT 

daavadebuli fqvilis gamoyeneba. 

 

 

ZiriTadi nawili 

sacxobidan gamosuli puri praqtikulad steriluria, mxolod rbilobSia Se-

narCunebuli mcire raodenobiT mikroorganizmebis sporebi, romelTa raodenoba 

SeiZleba gaizardos gaciebis, transportirebis, Senaxvisa da realizaciis dros.  

Catarebuli eqsperimentis Sedegad moxda tritikalesa da xorblis fqvilis 

sxvadasxva proporciebis nareviT, agreTve maxobliT da umaxoblod gamomcxvar 

purSi daavadebis gamomwvevi mikroorganizmebis gamoyofa da maTi identificireba. 

cda Catarda Semdeg variantebad:  

 

 I   varianti _ 40 % tritikale da 60 % xorbali maxobliT (me-14 dRe); 

 II   varianti _ 40 % tritikale da 60 % xorbali umaxoblo (me-18 dRe); 

 III   varianti _ 40 % tritikale da 60 % xorbali maxobliT (me-18 dRe); 

 IV   varianti _ 40 % tritikale da 60 % xorbali umaxoblo (me-12 dRe); 

 V   varianti _ 40 % tritikale da 60 % xorbali maxobliT (me-12 dRe). 

 

I variantSi me-14 dRes suslos sakveb areze ganviTarda momwvano-molurjo 

feris xaverdisebr mbzinvare da damaxasiaTebeli sunis mqone soko Penicillium (nax. 1.). 
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nax 1. soko Penicillium   

 

II_III variantSi Penicillium-Tan erTad amoiTesa sporovani baqteria Bacillus subtilis 

(nax. 2), romlis sporebic TiTqmis yovelTvisaa fqvilSi da xasiaTdebian tempera-

turisadmi gamZleobiT Bacillus subtilis-is sporebi comSi SeiZleba puris qarxnis sa-

warmoo iaraRebidan da haeridanac ki moxvdnen. Bacillus subtilis-is sporebi iwveven sa-

xameblis hidrolizs, ris Sedegadac didi raodenobiT deqstrini gamoiyofa. puris 

daavadebis dasawyisSi mas ufro metad xilis suni asdis, Semdeg rbilobi webovani 

xdeba, mJavdeba da Zafis msgavsad iweleba. aRniSnul daavadebas puris welvad 

(kartofilis) daavadebas uwodeben. daavdebuli puris gamoyeneba sakvebad uvar-

gisia. 

  

 
 

nax. 2. sporovani baqteria Bacillus subtilis 
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Bacillus subtilis-is sporebze damTrgunvelad moqmedebs sakvebi aris gazrdili 

mJavianoba, amitom welvadi daavadeba umetesad iseTi xorblis purSi gvxdeba, ro-

melis mJavianobac dabalia Wvavis mJavianobasTan SedarebiT.  

puris welvadi (kartofilis) daavadebis prevenciisaTvis saWiroa gamocxobis 

Semdeg puris swrafad gaciveba 10_12 0C-mde da amave temperaturaze Senaxva kargi 

aeraciis pirobebSi. garda amisa, daavadebis Tavidan acilebis mizniT comi SeiZle-

ba damuSavdes Zmris, propionis, serbitis mJavebiT an maTi marilebiT. amasTan, xo-

rblis fqvils SeiZleba daematos propilmJava baqteriis sufTa kulturis an rZe-

mJava mezofilis xaSi (Lactobacilus dermentum). es baqteriebi damTrgunvelad moqmede-

ben Bacilus subtilis-is sporebze, rogorc Semakavebeli are da antibiotikuri moqmede-

bis nivTiereba. 

 

 
 

nax. 3. obis soko Penicillium Aspergillus 

 

V variantSi amoiTesa obis sokos Penicillium Aspergilus-isa da Mucor-is sporebi 

(nax. 3.), romlebic swrafad vrceldeba gamomcxvar purze (gansakuTrebiT naxeTqeb-

ze) da iwvevs xorblisa da cilis hidrolizs, ris gamoc purs aqvs arasasiamovno 

suni da gemo. es daavadeba farTod da metad warmoadgens yvelaze gavrcelebul 

saxeobas puris daavadebebs Soris, romelic gamowveulia puris araswori SenaxviT: 

mWidro CalagebiT, gadidebuli teniT da temperaturiT. obis sporebi xvdeba ra 

haerSi, swrafad viTardeba. aqvs arasasiamovno suni. 
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daskvna 

amrigad, miRebuli monacemebis safuZvelze cxadi gaxda, rom tritikalesa da 

xorblis fqvilis sxvadasxva procentiT Serevisas umetesad amoiTesa soko Peni-

cillium-is sporebi, romlebic sagrZnoblad auaresebs puris xarisxs, kerZod mas 

arasasiamovno sunsa da gemos sZens. 
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BIOLOGY 
 
 

BREAD DISEASES OBTAINED FROM THE DIFFERENT PERCENTAGES 
COMPOSITION OF TRITICALE AND WHEAT FLOUR 

T. Epitashvili, G. Dvali, L. Zviadadze  

(Georgian Technical University, Biotechnological Center of Georgian Technical University) 

 
Resume: There was studied bread obtained from the different percentages composition of flour 

triticale and wheat with the addition of cephalaria and without, baked in the different time intervals and 
microorganisms causing disease. The best result was given by the variant, that contained 40 % of triticale 
and 60 % of wheat without cephalaria, on the second day after baking.  
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Резюме. Изучены хлеба, полученные из различных процентных соотношений состава муки 

тритикале и пшеницы с добавкой цефалярии и без с разным промежутком времени, и микроорга-
низмы, вызывающие заболевание. Лучший результат дал вариант, который содержал 40 % тритикале 
и 60 % пшеницы без цефалярии, на второй день после выпечки. 
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fsiqobiologia 

 

 

 

rogor aviciloT mkvleloba da TviTmkvleloba prevenciuli 

meTodebiT  

nugzar aleqsiZe 

(saswavlo universiteti ,,geomedi~) 

 

 

reziume: warmodgenili kvlevebi exeba agresiuli socialuri garemos gavle-

nas mkvleli da TviTmkvleli organizmebis formirebaze. dadgenilia, rom agresi-

uli cxovelebis formireba ganpirobebulia biologiurad aqtiuri aminebis erT-

erTi warmomadgelis _ serotoninis naklebobiT. agresiuli organizmebis formire-

bis prevenciis mizniT sasurvelia sakvebi danamatis saxiT adamianma miiRos holan-

diuri da mdnari yveliT momzadebuli buterbrodi, romlis yoveli 100 g Seicavs, 

Sesabamisad, 750 da 500 mg serotoninis winamorbed aminmJavas _ triptofans. dad-

genilia, rom 14_16 wlis vaJebis agresiuloba gamowveulia sasqeso hormonebis si-

WarbiT. rogorc gamokvlevebma cxadyo, virTagvebis kastraciisa da wyalSi curviT 

daRlis Sedegad virTagvebi tolerantulebi gaxdnen Tagvebisa da bayayebis mi-

marT. aqedan gamomdinare, moswavleTa agresiulobis prevenciis mizniT sasurvelia 

skolebSi moswavleTa fizikuri datvirTvebis gazrda. garda zemoaRniSnulisa, Se-

muSavebulia mcenareuli leqtinebis gamoyenebiT agresiuli organizmebis gamovle-

nis meTodi. 

 

sakvanZo sityvebi: agresia; agresiis formirebis faqtorebi; biologiuri amine-

bi; mkvleloba da TviTmkvleloba. 

 

 

Sesavali  

bolo xanebSi sakmaod gaizarda 14_16 wlis axalgazrdebs Soris dapirispi-

reba, rac xSirad mkvlelobiT mTavrdeba. sakmarisia gavixsenoT TbilisSi momx-

dari tragedia, roca ori axalgazrda mravlobiTi Wrilobis miyenebiT gardai-

cvala. dRes satelevizio da radio gadacemebSi farTod msjeloben moswavleTa 

mSoblebi, pedagogebi, mandaturebi, policiis warmomadgenlebi, fsiqologebi Ta-

vianTi saqmianobis gaumjobesebisa da mandaturebis gadamzadebis Sesaxeb. aravin 

kiTxulobs imas, Tu riTaa ganpirobebuli axalgazrdebSi aseTi sisastikiT gamo-

wveuli qcevebis formireba. Cveni mravalwliani neiroqimiuri kvlevebis safuZvel-

ze gamoikveTa agresiuli da mkvleli organizmebis formirebis ramdenime fsiqoe-

mociuri da neiroqimiuri faqtori [1]. 

 agresiuli socialuri garemo ojaxSi; 

 arasrulfasovani kveba;  

 14_16 wlis asakis vaJebSi moWarbebuli sasqeso hormonebi; 
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 `omisa~ da ,,mkvlelobis~ genebi qromosomebis darRvevis doneze;  

 televizia, satelevizio gadacemebiT mkvlelobebisa da TviTmkvlelobis gaaq-

tiureba, rac adamianebis mier emfatikurad aRiqmeba. 

 

 

ZiriTadi nawili 

mkvlelobis pirveli faqtoria agresiuli socialuri garemo ojaxSi. mas 

Semdeg, rac italieli neirobiologis jakomo picolatis mier Tavis tvinSi aRmo-

Cenil iqna sarkisebri neironebi, romelTa meSveobiT xorcieldeba axalSobilis 

mier mis irgvliv myofi adamianebis metyvelebisa da qcevebis aRqma, gasagebi xdeba, 

rom, Tu axalSobilis postembrionuli ganviTareba mimdinareobs agresiul socia-

lur garemo pirobebSi, misi kulturis Camoyalibeba emfatikuri imitaciis gziT 

Cainergeba missave genetikur aparatSi agresiuli qcevis kodiT, romelic mTeli 

sicocxlis manZilze organizmSi darCeba da mogvianebiT gamovlindeba axalgazr-

dis agresiuli qcevebis saxiT. 

mkvlelobis meore faqtoria arasrulfasovani kveba. dadgenilia, rom ram-

denime dRis ganmavlobaSi serotoninis winamorbedi aminmJavas _ triptofaniT Ra-

ribi sakvebiT virTagvebis kvebisas organizmSi serotoninis raodenoba mcirdeba, 

ris Sedegadac xdeba aramkvleli organizmebis mkvlelebad gardaqmna, triptofa-

niT mdidari (25_100 mg) sakvebiT kvebisas ki piriqiTaa _ mkvleli virTagvebi gax-

dnen aramkvlelebi, bayayebisa da Tagvebis mimarT tolerantulebi da mkvlelobis 

arc erTi SemTxveva ar dafiqsirebula. sagulisxmoa, rom cxovelebis mimarT ag-

resiulad ganwyobil bavSvebSi, rogorc wesi, mniSvnelovnadaa Semcirebuli sero-

toninis raodenoba. serotoninis Semcireba SeiniSneba agreTve im maimunebSi, rom-

lebmac dakarges lideris funqcia sakuTar jogSi. aRniSnulidan gamomdinare, 

unda davakvirdeT jgufSi avtoritetdakarguli bavSvebis qcevebs, vinaidan agre-

siisa da mkvleli organizmebis formirebis erT-erTi winapirobaa axalgazrdis 

organizmSi serotoninis winamorbedi aminmJava triptofanis raodenobrivi cvli-

leba. aRsaniSnavia, rom sakvebSi triptofanis Semcvelobis gamo serotoninis 

raodenoba organizmSi kritikul doneze metad mcirdeba. prevenciis mizniT sa-

survelia sakvebi danamatis saxiT vaSlebis nacvlad skolis bufetebs moswavle-

ebisaTvis triptofaniT mdidari holandiuri da mdnari yvelisagan momzadebuli 

buterbrodebi SesTavazon. aseTi buterbrodebis yoveli 100 g, Sesabamisad, 790 da 

500 mg serotoninis winamorbed aminmJavas _ triptofans Seicavs, rac mniSvnelo-

vnad zrdis axalgazrdebis organizmSi serotoninis raodenobas da sagrZnoblad 

amcirebs maT agresiul qcevas. 

Cven mier specialurad iqna Seswavlili bunebrivad agresiuli da farmako-

logiurad (pilokarpini) gaagresiulebuli virTagvebis magaliTze virTagvebis Ta-

vis tvinis specifikur ubnebSi biologiurad aqtiuri aminebis raodenobrivi gana-

wileba, raTa dagvedgina agresiisa da mkvlelobis formirebis neiroqimiuri kore-

lati. 

rogorc aRmoCnda, bunebrivad agresiul da pilokarpiniT gamowveuli gaagre-

siulebuli virTagvebis Tavis tvinis specifikur ubnebSi serotoninis raodenoba 

daaxloebiT 50_70 %-iTaa Semcirebuli [2], rac imaze mianiSnebs, rom agresiuli 

ganwyobis formirebis erT-erT mniSvnelovan korelatad swored serotonini unda 
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miviCnioT. cdebis Semdgom seriaSi SeviswavleT, Tu rogor icvleboda virTagvebis 

Tavis tvinis specifikur ubnebSi serotoninis raodenobrivi ganawileba socialu-

rad agresiul garemoSi; kerZod, sibnele/sinaTleSi (23/1), siciveSi (10_18 0C) da 

izolaciaSi maTi erTTviani dayovnebis Semdeg, rac, samwuxarod, SesaniSnavad ga-

movlinda saqarTvelos moqalaqeebis fsiqoemociur ganwyobaze gasuli saukunis 

90-ian wlebSi, roca mravali ojaxi siciveSi, sibnelesa da socialur izolaciaSi 

cxovrobda [3].  

agresiis formirebis mesame faqtoria 14_16 wlis vaJebSi moWarbebuli sasqeso 

hormonebi. bolo xanebSi sagrZnoblad gaxSirda skolis mozardebSi mkvlelobisa 

da TviTmkvlelobis SemTxvevebi, rac socialuri fsiqologiis erT-erT aqtualur 

problemad iqca, vinaidan 14_16 wlis asaki mozardebisaTvis gardatexis periodia. 

gansakuTrebuli yuradReba gavamaxvileT sasqeso hormonebze, radgan swored aseT 

asakSi aRiniSneba seriozuli Zvrebi mamroboTi sasqeso hormonebis raodenobriv 

ganawilebaSi [4]. hormonebis raodenobrivi Semcirebis mizniT moxda virTagvebis 

kastrireba da daviwyeT maTi agresiuli qcevis Seswavla. kvlevis Sedegad sainte-

reso Sedegebi iqna miRebuli. kastraciis Semdeg virTagvebis mxriv Tagvebisa da 

bayayebis mimarT agresia da mkvlelobis SemTxvevebi ar dafiqsirebula. kastrire-

bul virTagvebSi mamrobiTi sasqeso hormonis (testosteronis) inieqciis Semdeg vi-

rTagvebis agresiuli qceva da mkvlelobis SemTxvevebi Tagvebisa da bayayebis mi-

marT kvlav aRiniSna.  

agresiuli qcevebis prevenciis mizniT virTagvebi davRaleT wyalSi curviT 

da daRlis Semdeg Catarda testireba agresiasa da mkvlelobaze. gamovlinda uaR-

resad sayuradRebo faqti: mkvleli virTagvebi tolerantulebi gaxdenen Tagvebisa 

da bayayebis mimarT da daRlis Semdeg virTagvebs ar gamoumJRavnebiaT agresiuli 

xasiaTi.  

aRniSnulidan gamomdinare, skolis xelmZRvanelobas vurCevT gaaZlieron gak-

veTilebs Soris moswavleTa fizikuri datvirTvebi biologiurad aqtiuri nivTi-

erebebis (maT Soris sasqeso hormonebis) raodenobrivi Semcirebisa da ganeitrale-

bis mizniT. es axalgazrdebSi udavod daamkvidrebs jansaRi cxovrebis wess. 

cnobilia, rom socialuri izolacia kidev erTi mZlavri faqtoria agresi-

uli bavSvebis formirebaSi, amitom erTbavSvian ojaxebSi bavSvebis agresiis for-

mirebis prevenciis mizniT aucilebelia maTi socialuri Camoyalibeba moxdes me-

gobrebTan erTad jer kidev sabavSvo baRebSi. 

agresiulobis formirebis meoTxe faqtoria genetikuri darRvevebi axalSobi-

lebSi. genetikuri aparatis sasqeso qromosomebis doneze gamovlenilia `omisa~ da 

,,mkvlelobis~ genebi. uaxlesi monacemebiT adamianebSi agresiuli da kriminaluri 

qcevis mqone pirovnebebi oTx jgufadaa dayofili [6, 7]:  

1. axalgazrdebi klainfelteris sindromiT XXYsasqeso qromosomiT. am tipis 

adamianebs axsiaTebs saTesle jirkvlebis ganuviTarebloba, arian tanmaRlebi, ga-

moirCevian gonebrivi CamorCenilobiT, rac ganapirobebs maT advilad gadabireb-

as kriminaluri danaSaulis Casadenad; 

2. axalgazrdebi aberantuli XYan XXYsasqeso qromosomiT. maT axasiaTebT 

gonebrivi CamorCeniloba, arian tanmaRlebi, gamoirCevian kriminaluri qmedebiTa da 

agresiulobiT; 
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3. nervuli sistemis memkvidruli darRvevebis mqone adamianebi. isini gamoirCe-

vian emociur-eTikuri degradaciiT, epilefsiuri sificxiT, dogmatizmiT, Sizoidu-

robiTa da alkoholizmiT gamowveuli darRvevebiT; 

4. erTi kvercxujredidan ganviTarebuli tyupebi, romelTa¼1/4 midrekilia 

kriminaluri danaSaulis Cadenisaken. aseTi bavSvebi yuradRebis centrSi unda iyv-

nen da gadamowmebul iqnen maTi qcevebis Sefasebis mizniT.  

maT Sesaxeb miRebuli yvela monacemi Rrmad unda iyos Seswavlili da gaTva-

liswinebuli skolis fsiqologis mier, raTa SevZloT msjeloba axalgazrdebis 

momavali qceviTi reaqciebis Sesaxeb da agresiulobis prevenciaze. 

aucilebelia yuradReba gamaxvildes satelevizio gadacemebzec, romelTa 

gavleniT emfatikurad Zlierdema TviTmkvlelobis SemTxvevebi.  

bolo xanebSi mTel msoflioSi mniSvnelovnad gaizarda TviTmkvlelobebis 

SemTxvevebi. aRsaniSnavia isic, rom TviTmkvlelebis asaki 5_6 wliT gaaxalgazr‐

davda. 

mraval fsiqolog-specialists miaCnia, rom TviTmkvleloba, rogorc fenome‐

ni, zogierTisTvis sicocxlisagan Tavis daRwevis saSualebaa. fsiqologebisa da 

sociologebis azriT, amas sxvadasxva mizezi aqvs. erT-erTi Teoriis mixedviT, 

yvela TviTmkvlelobas sami urTierTdakavSirebuli aracnobieri mizezi udevs 

safuZvlad; esaa SurisZieba, siZulvili (mkvlelobis survili), depresia, sasowa-

rkveTa (sikvdilis survili) da codvianobis gancda (survili, rom iyos mkvdari). 

statistikuri monacemebis Tanaxmad, saqarTveloSi 100 aTasi kacidan saSua-

lod 4_5 asrulebs sicocxles TviTmkvlelobiT. somxeTSi es maCvenebeli 2-jer 

naklebia, azerbaijanSi kidev ufro naklebi (100 aTas mosaxleze mxolod 0,6). Si-

nagan saqmeTa saministros informaciis mwiri monacemebis miuxedavad, saqarTve-

loSi 2008_2010 wlebSi TviTmkvlelobis 368 SemTxveva dafiqsirda, aqedan umete-

soba mamakaci iyo.  

fsiqikuri janmrTelobis saerTaSoriso dRes jandacvis msoflio organiza-

ciam gamoaqveyna TviTmkvlelobis saregistracio skala, romelSic TviTmkvlelo-

bis sixSiris mixedviT msoflioSi pirvel adgilzea litva. aTeulSi moxvda samx-

reT korea, iaponia, ruseTi, ukraina da belorusia. msoflio reitingis mixedviT 

saqarTvelo 107 qveyanas Soris 88-e adgilzea. TviTmkvlelobis SemTxvevebiT ki be-

vrad gviswrebs evropis qveynebi, aSS da sxv.  

dasavleTis qveynebSi TviTmkvlelTa Sorisaa qvrivi da aradaojaxebuli pi-

rebi, romelTa Soris ufro metad xanSesuli mamakacebi Warboben. saqarTveloSi 

TviTmkvlelTa umetesoba Suaxnis mamakacia. maT Soris TviTmkvleloba ganaxor-

ciela 16_25 wlis ramdenime aTeulma axalgazrdam.  

jandacvis msoflio organizaciis statistikuri monacemebis mixedviT, weli-

wadSi daaxloebiT milionamde adamiani amTavrebs sicocxles TviTmkvlelobiT, e. i. 

yovel 40 wT-Si TviTmkvlelobiT msoflioSi erTi adamiani iRupeba. unda aRiniSnos, 

rom evropasa da aSS-Si Tvimkvlelobis 30_70 % depresiiTaa ganpirobebuli, aziur 

qveynebSi (da, albaT, saqarTveloSic) Tvimkvlelobis gamomwvevi mizezebia fsiqo-

logiuri, socialuri, biologiuri, kulturuli da garemo faqtorebi. bevri fiq-

robs, rom TviTmkvleloba arCevania, magram eWvi araa, rom gardacvlilebs depre-

siuli mdgomareobis gamo aReniSnebodaT fsiqikuri aSliloba, amitom saWiroa yu-

radRebiT iqnes gamovlenili aseTi adamianebis fsiqoemociuri darRvevebi, avad-

myofuri ganwyoba da droulad moxdes maTi fsiqoTerapiuli mkurnaloba.  
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sagulisxmoa, rom mamakacebi TviTmkvlelobis mizniT upiratesobas aniWeben 

Tavis CamoxrCobas, iaraRiT Tavis mokvlas an simaRlidan gadmoxtomas. qalebi TviT-

mkvlelobisaTvis iyeneben saZile saSualebebs, sawamlavebs, bunebriv airsa da sxv. 

rogorc fsiqologebi amtkiceben, adamianebi TviTmkvlelobas maSin mimar-

Taven, roca ganicdian socialuri urTierTobebis deficits. es xdeba gansakuTre-

biT maSin, roca problema moulodnelad warmoiqmneba (samsaxuris dakargva, Tama-

SebSi wagebuli Tanxa an ojaxis dangreva).  

sxvaTa Soris, arsebuli monacemebis mixedviT, garkveuli kavSiri arsebobs 

TviTmkvlelobis maCvenebelsa da TviTmkvlelebis profesiul dasaqmebas Soris. 

aRmoCnda, rom specialobaTagan TviTmkvlelobis yvelaze maRali maCvenebeli mo-

dis eqimebze (qali da mamakaci eqimebis TviTmkvlelobis maCvenebeli daaxloebiT 

erTnairia). meore adgilzea iuridiuli profesiis admianebi.  

aris monacemebi, rom arsebobs korelacia Tambaqos mwevlebsa da TviTmkvle-

lobas Soris. magaliTad, Tambaqos im mwevelebSi, romlebic dReSi 24 Rer siga-

rets ewevian, TviTmkvlelobis riski 2-jer izrdeba, 25 Rerze meti sigaretis mwe-

velebs Soris ki es riski daaxloebiT 4-jer izrdeba.  

TviTmkvlelobis mcdelobis SemTxvevebi (dausrulebeli TviTmkvleloba), sam-

wuxarod, ar aris saTanadod Seswavlili da gaurkveveli rCeba maTi fsiqoemoci-

uri mdgomareoba da TviTmkvlelobis motivacia. dasanania, rom aseTi SemTxvevebis 

registracia praqtikulad ar xdeba oficialur samedicino dawesebulebebSi, miu-

xedavad imisa, rom saxezea TviTmkvlelobis mcdelobis damamaxasiaTebeli niSnebi: 

sevdiani ganwyoba, naRvlianoba, melanqoliuri, fizikuri da fsiqikuri mdgomare-

oba da mTeli rigi daavadebebi, darRvevebi biologiurad aqtiuri hormonebisa da 

neirotransmiterebis raodenobriv ganawilebaSi da sxv.  

erT-erTi aseTi neirotransmiteruli korelati TviTmkvlelebSi aRmoCnda ag-

reTve biogenuri amini _ serotonini, romlis raodenobrivi ganawileba organizmSi 

mniSvnelovnadaa Semcirebuli TviTmkvleli da TviTmkvlelobis mcdelobis mqone 

adamianebis organizmSi.  

agresiuli cxovelebis gamovlenis mizniT Cven davamuSaveT specialuri meTo-

di biologiurad aqtiuri mcenareuli warmoSobis leqtinebiT. am mizniT gamovi-

yeneT Semdegi leqtinebi:  

1. VAL (Viscum album) _ TeTri fiTri (hapteni _ Gal, NANA _ acetilneiraminis 

mJava);  

2. PNA (Arachis hypogaea) – araqisi (ჰაpteni _ β-D-Gal, Gal-β-(1,4-Glc); 

3. PSE (Pisum sativum) – barda (hapteni _ Man, Glc);  

4. WGA (Triticum aestivum) _ xorbali (hapteni _ GlcNac, NANA);  

5. SN (Sambucus nigra) _ anwli (hapteniN_ N-acetilneiraminis mJava).  

aRniSnulTan dakavSirebiT 0.1 %-iani detergent triton X-100-iT stresirebuli, 

agresiuli da sakontrolo virTagvebis eriTrocitebidan gamovyaviT membranuli 

cila da moxda misi fraqciuli Sedgenilobis eleqtroforezuli Seswavla [9]. 

membranuli cilebis fraqciebis ganawilebaSi raodenobrivi cvlileba ar ga-

movlinda, rac imaze mianiSnebs, rom leqtinebis damakavSirebeli receptorebis 

raodenoba ucvleli darCa. aRniSnulidan gamomdinare, specialurad SeviswavleT 

agresiuli da araagresiuli virTagvebis eriTrocitebTan leqtinebis dakavSireba. 
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dadgenil iqna, rom stresirebuli virTagvebis sisxlis eriTrocitebTan ara-

qisis (PNA) leqtinis dakavSireba sxva leqtinebTan SedarebiT daaxloebiT 128-je-

raa Semcirebuli. sayuradReboa, rom fsiqoemociuri cvlilebebi Tavis asaxvas 

poulobs eriTrocitebis membranebis bioqimiuri cvlilebebis doneze, rac ganpi-

robebulia agresiuli virTagvebis eriTrocitebis membranis glikoproteinebSi, 

araqisis (Arachis hypogaea) leqtinis damakavSirebeli terminaluri Saqrebis _ gala-

qtozisa da glukozis (β-D-Gal, Gal-β-(1,4-Glc) raodenoბis 50 %-iani SemcirebiT.  

marTalia, msgavsi eqsperimentebi adamianebis sisxlze ar Cagvitarebia, Tumca 

momavalSi gveqneba albaT SesaZlebloba leqtinebis gamoyenebiT moxdes paTolo-

giurad agresiuli bavSvebis droulad gamovlena da maTi fsiqoTerapiuli da far‐

makologiuri mkurnaloba [2].  

daaxloebiT 40 welia, rac calke mimarTulebad Camoyalibda TviTmkvlelobis 

fsiqiatri. es faqti TavisTavad cxadyofs, rom TviTmkvlelobis SemTxvevebi sak-

maod gaxSirda da medikosebisa da fsiqologebisaTvis seriozul problemad iqca.  

samwuxarod, arsebobs Seusabamoba Cvens survilebsa da SesaZleblobebs So-

ris, roca adamiani ver axdens sakuTari unarebis realizebas da mas eufleba imed‐

gacrueba, sasowarkveTa da uunarobis SegrZneba, daukmayofilebloba, Sinagani Se‐

boWiloba, rac depresiis ganviTarebis mudmivi wyaroa, romelic TandaTan Rrma-

vdeba da zogjer TviTmkvlelobiTac mTavrdeba.  

qristianma adamianma kargad unda gaiTavisos eklesiis uaryofiTi damokide‐

buleba TviTmkvlelebisadmi, radgan adamians sicocxles RmerTi aniWebs da Rmer-

Tive gansjis, Tu rodis gaiyvanos igi am qveynidan. rodesac adamiani ereva RvTis 

nebaSi, is amiT RmerTis mowinaaRmdege xdeba. TviTmkvlelebs eklesiur locvaSi 

ar moixsenieben. panaSvids ver gadauxdian, wess ver augeben, wirvis dros ver moi‐

xsenieben. RvTis gamgeblobaSi vinc ereva, eklesiuri gagebiT, igi pirdapir jojo‐

xeTSi xvdeba. endeT qristianul rwmenas da is dagifaravT Tqven. 

saqarTveloSi TviTmkvlelobis SemTxvevebi 2006_2009 wlebis monacemebiT Zi-

riTadad zafxulSi (wlis Tbil TveebSi) xdeboda: maisSi _ 36, ivnisSi _ 38 da iv-

lisSi _ 32. sayuradReboa is faqtic, rom zamTarSi mzis sxivebis gavleniT ada-

mianis organizmSi serotoninis raodenobis araadekvaturi matebis gamo sagrZnob-

lad mcirdeba stresi da fsiqoemociuri daZabuloba. amis Sedegad mcirdeba 

mkvlelobisa da TviTmkvlelobis mcdelobis SemTxvevebi. Tu iseirnebT da aseir-

nebT bavSvebs haerze zamTris mzian dReebSi, amiT gaaumjobesebT rogorc Tqvens, 

ise bavSvis janmrTelobas da fsiqoemociur ganwyobas.  

dabolos, ar SeiZleba yuradReba ar gavamaxviloT televiziiT mkvlelobisa 

da TviTmkvlelobis Sesaxeb gadacemebze, romlebic adamianebis fsiqikaze Zalze 

uaryofiTad moqmedebs. vinaidan TviTmkvleloba aracnobieri imitaciaa da, rog-

orc wesi, axasiaTebs im adamianebs, romlebic ar arian TviTdajerebulebi da cdi-

loben gaiTavison sxva adamianebis qcevebi. 

aSS-Si specialurad iqna Seswavlili TviTmkvlelobis Sesaxeb gadacemuli 

informaciis gavlena adamianTa fsiqoemociur mdgomareobasa da TviTmkvlelobaze. 

magaliTad, TviTmkvlelobis Sesaxeb telegadacemis Semdeg ori Tvis ganmavlobaSi 

aSS-Si TviTmkvlelobis SemTxvevebi 58-jer gaizarda. 2013 wels, matareblis qveS 

Cavardnis gziT studentis sikvdilis televiziiT Cvenebis Semdeg, 15_19 wlis axa-

lgazrdebSi TviTmkvleloba 200 %-iT gaizarda. gasuli saukunis 80-ian wlebSi, 
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avstraliis erT-erT metroSi TviTmkvlelobis SemTxvevis gaxmaurebis Semdeg, sag-

rZnoblad gaxSirda TviTmkvleloba metroSi. metros administraciam akrZala am-

gvari mkvlelobebis televiziiT Cveneba da erTi Tvis Semdeg metropolitenSi 

TviTmkvlelobis SemTxvevebi 3-jer Semcida [1]. arsebobs monacemebi, romlis mixed-

viT TviTmkvleloba korelirebs ganwyobasTan. Tu informacia gavrcelda asako-

vani adamianis TviTmkvlelobis Sesaxeb, TviTmkvleloba matulobs asakovan adami-

anebSi, Tu TviTmkvleloba Caidina sxva socialuri wris warmomadgenelma, maSin 

TiTmkvleloba izrdeba imave sferos warmomadgenlebSi. amis gamo CNN-ma akrZala 

satelevizio gadacemebSi gardacvlilebisa da sisxliani danebis Cveneba. droa 

Cveni televiziis warmomadgenlebmac miiRon msgavsi gadawyvetileba, vinaidan aseTi 

gadacemebi angrevs adamianebis (gansakuTrebiT axalgazrdebis) fsiqikas. 

aRsaniSnavia, rom saqarTvelos telegadacemebSi farTod da detalurad Suq-

deba mkvlelobisa da TviTmkvlelobis SemTxvevebi, rac gaxSirebuli TviTmkvle-

lobis erT-erTi mizezia. satelevizio gadacemebSi aCveneben daWrilebs, garda-

cvlilebs, sisxlian danebs, Wrilobebs da sxv. mkvlelobis Sesaxeb saubroben 

Jurnalistebi, axloblebi, mezoblebi; Semdeg eqimi, romelic dawvrilebiT aRwers, 

Tu ra siRrmisa da raodenobis Wriloba miayenes dazaralebuls; dabolos, poli-

ciis warmomadgeneli msjelobs danaSaulze da mosalodnel ganaCenze.  

saWiroa saqarTvelos televiziebis mesveurebma droulad gadadgan saTanado 

nabijebi da Tavi Seikaon mkvlelobisa da TviTmkvlelobis gamaaqtiurebeli inf-

ormaciis gavrecelebisagan. samwuxarod, yoveldRiurad vrceldeba informacia 

mkvlelobisa da TviTmkvlelobis Sesaxeb, Tu rogor gardaicvala, magaliTad, Se-

nobidan gadmovardnili bavSvi, rogor mokla Svilma mama, mamam _ Siili, coli, Zma 

da a. S. amas emateba isic, rom yoveldRiurad da yovel saaTSi vismenT informa-

cias ucxoeTSi teroristebis mier ganxorcielebuli teraqtebis Sedegad aseulo-

biT daRupuli adamianis Sesaxeb. unda vicodeT, rom aseTi gadacemebis Sedegad 

izrdeba adamianebis fsiqoemociuri daZabuloba, depresiuli mdgomareoba, ingreva 

adamianebis fsiqika da mere gvikvirs, Tu saidanaa amdeni agresia adamianebs Soris. 

aseTi saxis gadacemebi sikeTes ar moutans adamianebs. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom mdgomareobis gaum-

jobesebis mizniT ukeTesi iqneboda satelevizio mauwyeblobas gaefarToebina 

gadacemebi literaturaSi, mecnierebaSi, xelovnebaSi, sportSi, teqnologiuri ino-

vaciebis, soflis meurneobasa da modernizebul kompaniebSi miRweuli warmate-

bebis Sesaxeb. esaubraT imis Taobaze, Tu ramdeni qarxana aSenda, ramdeni sawarmo 

gaixsna, ramdeni axali sawarmo amoqmedda, ramdeni axali kooperativi Seiqmna da 

ra warmatebebi aqvT mcire biznesis warmomadgenlebs. ukeTesi iqneba, Tu am sakiT-

xebze iqneba gamaxvilebuli yuradReba. samwuxarod, am sakiTxebs SedarebiT nak-

lebi dro eTmoba satelevizio gadacemebSi. saWiroa davicvaT mosaxleoba Tavsmo-

xveuli uaryofiTi emociebisagan, nu davungrevT maT fsiqikas. 
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PSYCHOBIOLOGY 
 
 

HOW TO AVOID MURDER AND SUICIDE BY THE PREVENTIVE METHODS 

N. Aleksidze  

(Teaching University ,,GEOMED”) 
 

Resume: There is  presented the material on the impact of an aggressive social environment on the 

formation of killer organisms and suicides. There is established, that the formation of aggressive animals is 
due to the low content of one of the biologically active amines of serotonin. Therefore, with the goal of 
preventing the formation of aggressive organisms, it is necessary to take sandwiches rich in the precursor 
serotonin by tryptophan of Dutch and melted cheese, respectively, containing on each 100 gr 750 and 500 
mg tryptophan, as a feed additive. On the other hand, it has been established, that the aggression of 14-16 
years old boys is due to increase in male sexual hormones. After the castration of rats and fatigue, as a result 
of swimming, they became tolerant to mice and frogs. Proceeding from the obtained results, as an 
intervention for aggressive teens, it is necessary to strengthen the physical outbreak of training in order to 
neutralize biologically active substances, including sexual hormones. There is proposed the method for 
identifying aggressive organisms using vegetable lectins.  

 

Key words: agression; biological amines; factor of stimulatios of agression; murder and sulcide. 
 
 
 

 

ПСИХОБИОЛОГИЯ 
 

 

КАК ПРЕДОТВРАТИТЬ УБИЙСТВО И САМОУБИЙСТВО МЕТОДАМИ 

ПРЕВЕНЦИИ 

Алексидзе Н. Г. 

(Учебный университет ,,ГЕОМЕД”) 

 

Резюме. Представлен материал о влиянии агрессивной социальной среды на формирование 
организмов убийц и самоубийц. Установлено, что формирование агрессивных животных обусловлено 

низким содержанием одного из биологически активных аминов  серотонина. Следовательно, с 

целью превенции формирования агрессивных организмов необходимо в качестве кормовой добавки 
принимать бутерброды, богатые предшествеником серотонина триптофаном, голландского и 
плавленного сыра, соответственно содержащих на 100 г 750 и 500 мг триптофана. С другой стороны, 

установлено, что агрессия 1416 летних мальчиков обусловлена повышением мужских сексуальных 

гормонов. После кастрации крыс и утомления в результате плавания они становились толерантными 
к мышам и лягушкам. Исходя из полученных результатов, в качестве превенции агрессии 
тинейджеров необходимо усилить физическую нагрузку во время перемен с целью нейтрализации 
биологически активных веществ, в том числе и сексуальных гормонов. Предложен метод выявления 
агрессивных организмов с применением растительных лектинов. 

 

Ключевые слова: агрессия; биологические амины; убийство и самоубийство; факторы фор-
мирования агрессии. 
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kainaturi receptorebis struqtura da funqciebi, maTi roli  

gama-oscilaciebis dros agznebasa da Sekavebas Soris balansis 

damyarebaSi 

ekaterine yifiani 

(saqarTvelos sapatriarqos wminda andria pirvelwodebulis saxelobis qarTuli 

universiteti) 

 

 

reziume: statiaSi ganxilulia bolo aRmoCenebi kainaturi receptorebis Sesa-

xeb. neironebis gaswvriv sxva receptorebTan erTad ganlagebulia kainaturi recep-

torebi. kainis mJavაTi zemoqmedeba Tavis tvinis in vitro da in vivo preparatebSi iwvevs 

gama-oscilaciebis aRmocenebas, romlebic daswavlis, mexsierebisa da sxva kogni-

tiuri procesebis safuZvelia. kainis mJavas (kainatis) odnav gadametebuli dozis 

gamo gama-ritmi advilad SeiZleba gadaizardos epilefsiur krunCxvebSi. didi mni-

Svneloba aqvs orive nervuli procesis Seswavlas, amitom intensiurad mimdinareobs 

kainaturi receptorebis zusti adgilmdebarეobisa da rolis garkveva. 

 

sakvanZo sityvebi: gama-oscilacia; interneironi; kainati; kainaturi recepto-

rebi; parvalbumini (PV); piramiduli ujredi; hipokampi. 

 

 

Sesavali  

Tavis tvinis riTmebidan erT-erTi umniSvnelovanesia gama-oscilacia, romlis 

intensiuri Seswavla dResac grZeldeba. miaCniaT, rom gama-oscilacia aris das-

wavlis, mexsierebis, sensoruli kavSirebis safuZveli. gama-ritmis registracia da 

gamokvleva mimdinareobs Tavis tvinis axal qerqSi, kerZod sensomotorul [1], sme-

nisa [2] da mxedvelobis [3] ganyofilebebSi, hipokampSi, entorinul qerqSi [4] ro-

gorc fxizel adamianebSi, ise cocxali in vivo da in vitro cxovelebis Tavis tvinis 

anaTlebSi [5]. 

bunebrivad da eqsperimentulad sxvadasxva gziT gamowveuli gama-oscilacia 

SeiZleba iolad gadaizardos neirofsiqiatriuli daavadebebisTvis damaxasiaTe-

bel neironul aqtiurobaSi [6]. gama-oscilaciebis gamomwvevi mravali gansxvavebu-

li meTodi arsebobs. maTgan erT-erTia Tavis tvinis anaTlebze amgznebi aminmJava 

kainatis zemoqmedeba [7]. dadgenilia, rom kainatis zemoqmedebiT gamowveuli gama-

oscilaciis dros gaaqtiurebulia mxolod kainaturi receptorebi da ara NMDA, 

AMPA an GABAa receptorebi [8].  

ara marto gama-oscilacia aris gardamavali xidi normasa da darRvevas So-

ris, aramed TviT kainaturi receptorebis moqmedebaa dakavSirebuli iseT daava-
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debebTan, rogoricaa epilefsia, Sizofrenia, obsesiur-kompulsiuri qcevebi, depre-

sia, autizmi [9]. amitom kainaturi receptorebis Seswavla Zalian mniSvnelovania.  

ra meqanizmi udevs safuZvlad oscilaciebs da maT Soris kainatiT gamowve-

ul gama-oscilacias? am kiTxvaze pasuxis gasacemad ukve meore aTwleulia inten-

siurad mimdinareobs kvlevebi da bevri mkvlevari am bolo aTwleuls „kainaturi 

receptorebis erad“ moixseniebs. 

cnobilia, rom es receptorebi modulatorul funqciasac asrulebs da, Sesa-

bamisad, sainteresoa Terapiuli intervenciis mxrivac, radgan medicinaSi SeiZleba 

farmakologiur samizned iqnes momavalSi gamoiyenebuli. 

 

 

ZiriTadi nawili 

kainis mJava pirvelad iaponuri wyalmcenare „kaininsousagan“ gamoyves. swo-

red aqedan modis misi mecnieruli saxelwodeba „kainati“, romlis molekuluri 

formulaa C10H15NO4.   

Tavdapirvelad kainats antihelminTur saSualebad iyenebdnen. Semdeg ki aRmo-

Cnda, rom igi iyo glutamatis aradegradirebadi analogi da Zlieri neirotoqsini 

[10]. aRniSnuli nivTierebis neirotoqsikuri da epileptogenuri Tvisebebi vlindeba 

kainatur receptorebze moqmedebis Sedegad, rasac Tan axlavs ujredSi kalciumis 

didi raodenobiT Sesvla, Jangbadis reaqtiuli formebis warmoqmna, mitoqondri-

ebis disfunqcia da Sedegad ujredis apoptozi da nekrozi [11].  

dReisaTvis cnobili ar aris ra meqnizmiT axorcielebs kainaturi recepto-

rebi metabotrobul modulatorul funqcias. aseve ucnobia am receptorebis gan-

lageba sxvadasxva neironis somatodendritul RerZzec, anu arc sxvadasxva nei-

ronis gaswvriv maTi polarizebuli ganlagebaa cnobili. glutamaterguli kaina-

turi receptorebis kvlevis Semaferxebeli faqtoria am receptoris Semadgeneli 

suberTeulebisadmi maRalspecifikuri antisxeulebis ararseboba. Sesabamisad, cota 

ramaa cnobili am suberTeulebis sinapsuri funqciebisa da oscilaciebis dros 

maTi rolis Sesaxeb. raki ar arsebobs Sesabamisi histologiuri moniSvnis saSu-

aleba, mimarTaven eleqtrofiziologiuri kvlevis meTodebs da axdenen kainatiT ga-

mowveuli sinapsuri denebisa da misi moqmedebiT aRZruli oscilaciebis Caweras [7].  

aRsaniSnavia, rom hipokampSi amgznebi sinapsebi ZiriTadad piramiduli ujre-

debis dendritebzea ganTavsebuli, xolo Semakavebeli postsinapsuri receptorebi 

– somas garSemo. aseTi ganlagebis Sedegad dendritebisაgan gansxvavebiT somas ma-

xloblad aRiricxeba maRali sixSirisa da didi amplitudis Semakavebeli denebi, 

sadac ZiriTadad amgznebi sinapsebia Tavmoyrili [12]. dReisaTvis Zalian mwiri in-

formacia arsebobs neironis gaswvriv kainaturi receptorebis ganlagebis Sesaxeb. 

amitom, SeuZlebelia zustad warmovidginoT kainatis zemoqmedeba rogor iwvevs 

gama-oscilaciebs hipokampSi an sxva struqturaSi.  

kainaturi receptorebis klonireba 1990 wels ganaxorcieles m. holmanma da 

s. hainemanma. j. hutnerma ki virTagvas dorsaluri fesvis ganglionSi Seiswavla 

kainatur receptorebze amgznebi aminmJavebis – kainatisa da domoatis moqmedeba 

[13]. 1996 wels r. Citajalum aRwera hipokampSi presinapsuri kainaturi recepto-

rebis regulatoruli roli glutamatis gamoyofis procesSi [14]. erTi wlis Sem-
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deg hipokampis CA3 velis neironebSi Caweres kainaturi receptorebiT gamowveuli 

postsinapsuri denebic [15]. K 

kainaturi receptorebis agebuleba. kainatis struqturuli agebulebis Ses‐

wavla daiwyo kainaturi receptoris suberTeulebis cikluri dnm-is klonirebiT 

[16]. aRsaniSnavia, rom am kvlevas sxvebTan erTad uZRveboda `paC-klamp~ teqnolo-

giis Semqmneli mecnieri bert sakmanic. sxva mecnierebis SromebiT [17] ki SesaZle-

beli gaxda receptoris meoreuli struqturis dadgena.  

kainaturi receptorebi tetramerebis saxiTaa warmodgenili. maTi Semadgeneli 

suberTeulebi xuTi saxisaa, romelTa Zveli klasifikacia aseTia: GluR5, GluR,6 

GluR7, KA1 da KA2. axali klasifikaciiT maTi saxelebi, Sesabamisad, ase Seicvala: 

GluK1, GluK2, GluK3, GluK4 da GluK5. es suberTeulebi maTi Semadgeneli aminmJavebis 

Tanmimdevrobis mixedviT oradaa dajgufebuli. GluK1, GluK2, GluK3 suberTeulebiT 

iqmneba homo- da heteromeruli receptorebi, xolo maRalafinuri GluK4 da GluK5 

suberTeulebiT wina sam suberTeulTan _ obligaturi heteromerebi. kainaturi re-

ceptorebis Tanamedrove klasifikacia warmodgenilia cxrilSi.  

 

 

kainaturi receptorebis klasifikacia a. kontraqtoris mixedviT [9] 

 

 

klasifikacia 

 

 

kainaturi receptorebis suberTeulebi 

 

virTagvas receptorebi GluR5 GluR6 GluR7 KA1 KA2 

Tagvis receptorebi  β2   γ2 

IUPHAR (2000) GLU K5 GLU K6 GLU K7 GLU K1 GLUK2 

IUPHAR (2009) GluK1 GluK2 GluK3 GluK4 GluK5 

 

 

tipobrivi kainaturi receptori Sedgeba oTxi suberTeulisagan (ix.Nnax.) [18]. 

maTgan sami (M1, M3 da M4) aris membranis gamWoli. aminjgufis (NH2) Semcveli N-

daboloeba ujredgare mdebareobas ikavebs. mas mosdevs membranis gamWoli domeni 

M1, Semdeg modis P maryuJis Semqmneli M2 domeni, romelsac Tmis sarWis forma 

aqvs [18]. M2 aris hidrofoburi domeni da arxSi qmnis foras (P maryuJs). Amis Sem-

deg aris membranis gamWoli M3 domeni, ujredgare maryuJi da saboloo gamWoli 

M4 domeni, romlis karboqsilis Semcveli daboloebac ujredSiga mxares ikavebs.  

rogorc cnobilia, ligandis dakavSirebis ubani aris pirveli domenis wina 

ubani, romelsac S1-s uwodeben, S2 ki mesame da meoTxe domenebs Soris arsebuli 

ujredgare maryuJia. aminjgufis Semcveli daboloebis saSualebiT xdeba kainatu-

ri receptoris sxvadasxva suberTeulis dakavSireba (oligomerizacia) da tetrame-

rebis warmoqmna. receptoris struqtura mocemulia naxazze. 
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kainaturi receptorebis suberTeulebis membranuli topologia [18] 

 

rogorc aRvniSneT, kainaturi receptorebi metabotropul funqciasac asru-

lebs, Tumca maTi C daboloeba (karboqsilis jgufi) ar Seicavs aminmJavebis im Ta-

nmimdevrobas (motif), romelic SesaZlebels xdis receptoris kavSirs G proteinTan. 

es ki imaze metyvelebs, rom unda arsebobdes Sualeduri damxmare cilebi, romle-

bic receptors G proteinTan daakavSirebs [9].  

Cveulebriv, receptorebis arxebis gaxsnas iwvevs neirotransmiterebis dakav-

Sireba da amaze sxva faqtorebi ar axens gavlenas. rogorc aRmoCnda, receptorebs 

Soris gamonaklisia kainaturi receptorebi, romelTa arxebis gamtarobiს unari da-

mokidebulia ujredgare areSi arsebul kaTionebsa da anionebze [19]. Tu am recep-

torebs gansazRvrul ubnebSi ar daukavSirdeba ionebi, maSin receptorebi ar reagi-

rebs neirotransmiterze da iseTive mdgomareobaSi darCeba, rogorSic iyo desensi-

tizaciisas. e. i. ionebis ararsebobis dros receptori ufunqcioa da es mdgomareoba 

ar aris ganpirobebuli agonistis arsebobiT. aqedan gamomdinare, kainaturi recep-

torebis aqtiurobis xarisxi ujredgare areSi arsebul ionTa koncentraciazea da-

mokidebuli, romlebic icvleba nervuli aqtiurobebis SemTxvevaSi. 

kainaturi receptorebis saintereso maxasiaTebelia isic, rom isini izolo-

rebulad ki ar moqmedeben, aramed Tanmxleb cilebTan erTad. pirvelad aseTi Tan-

mxlebi cila (Postsynaptic density protein PSD-95) aRmoCenil iqna 1998 wels postsinapsu-

rad kainaturi receptoris erT-erTi suberTeulis (GluK2) axlos da naxes, Tu ro-

gor cvlida igi am suberTeulis adgilmdebareobas da funqcias [20]. Semdeg aRmo-

Cenil iqna sxva damxmare cilebic, romlebic neironuli da sinapsuri membrane-

bidan kainaturi receptorebis sxvadasxva mimarTulebiT gadaadgilebaze axdens 

gavlenas [21] an iwvevs arxebis gamtarobis unaris Secvlas [22].  

bolo SemTxvevis magaliTebia NETO1 da NETO12 cilebi (Neuropilin da Tolloid-like 

proteins), romlebic receptorebis gadaadgilebaze ar axdens gavlenas [23], magram 

cvlis arxebis gamtarobis unars. miuxedavad am aRmoCenebisa, dRemde araa cnobi-

li, romeli cilebi ganapirobebs kainaturi receptorebis polarizebul da 

heterogenul ganlagebas sxvadasxva neironze. 
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kainaturi receptorebis funqciebi. ra daniSnuleba aqvs kainatur receptorebs 

ZuZumwovrebis nervul sistemaSi? klonirebis eqsperimentebis droidan moyolebuli 

mecnierebs surT pasuxi gascen am kiTxvas, magram pasuxis gacema imdenad rTulia, 

rom dRemde igi amouxsnel amocanad rCeba. SeiZleba iTqvas, rom receptorebis es 

klasi CarTulia `sinapsuri qselebis aqtiurobis regulaciaSi~ [9]. am funqcias 

asrulebs kainaturi receptorebi amgznebi sinapsebis postsinapsuri depolariza-

ciis gziT an presinapsuri modulaciiT (rogorc amgzneb, ise Semakavebel sinapseb-

Tan), sinapsuri kavSirebis gamyarebiT an nervuli agznebadobis gaZlierebiT. aseTi 

gansxvavebuli meqanizmebi gavlenas axdens agznebasa da Sekavebas Soris balansis 

SenarCunebaze da, aqedan gamomdinare, oscilaciebze da, Sesabamisad, kognitiur 

mdgomareobazec [9].  

GluR5 suberTeulebis Semcveli kainaturi receptorebi ZiriTadad interneirone-

bis aqsonebzea warmodgenili, xolo GluR6-iani receptorebi unda arsebobdes rogorc 

interneironebis, ise piramiduli ujredebis somasa da dendritebze. dadgenilia, rom 

GluR6 suberTeulebi CarTulia kainatis zemoqmedebiT aRZrul agznebadobaSi (depo-

larizacia da moqmedebis potencialebis generireba), xolo maTi `nokautis~ dros 

SeuZlebelia gama-oscilaciebis da epilefsiuri ganmuxtvebis gamowveva. GluR5 suber-

Teulebi Sekavebas uzrunvelyofs da maTi ararsebobis SemTxvevaSi moxdeba ujrede-

bis depolarizacia da bolos depolarizaciuli blokireba [8].  

kainaturi receptorebis gaaqtiureba neironis tipis mixedviT gansxvavebulad 

cvlis gaem-ergul transmisias. CA1 velis Semakavebeli interneironebis da pirami-

duli ujredebis damakavSirebeli kainaturi receptorebis egzogenuri gaaqtiureba 

iwvevs eleqtronuli stimulaciiT gamowveuli transmisiis depresias. am movlenas 

nawilobriv xsnian imiT, rom interneironebs presinapsurad aqvs kainaturi recep-

torebi, romlebic metabotropuli moqmedebiT ganapirobebs gamowveuli postsina-

psuri Semakavebeli potencialebis depresias. D  

NETO damxmare cilebi. 2012 wels b. kopitsma da g. suansonma aRmoaCines, rom 

NETO suberTeulebs SeuZlia kainaturi receptorebis funqciis yvela parametris 

(desensitizaciis da deaqtivaciis kinetika, arxis gaxsna, ligandisadmi afinoba, io-

nebis ganvladoba da ujredSiga lokalizacia) regulireba [24]. kainaturi recepto-

rebi mravladaa warmodgenili hipokampis piramiduli ujredebis zedapirze. Tumca 

kainatis zemoqmedeba neironuli qselis doneze vlindeba Semakavebeli denebis mni-

Svnelovani gazrdiT, rasac iwvevs kainatisadmi ufro mgrZnobiare Semakavebeli 

interneironebis moqmedeba [25]. kainaturi receptorebi gaem-ergul daboloebebzecaa 

warmodgenili, gansakuTrebiT ki qolecistokinin/kanabinoid 1 tipis interneironeb-

ze (CCK/CB1) presinapsuri gamoyofis regulaciisaTvis. amitom miaCniaT, rom nei-

ronuli qselebis agznebadobisa da Sekavebis kontrolis dros mTavar funqcias in‐

terneironebze eqspresirebuli kainaturi receptorebi asrulebs. am receptorebTan 

erTad neironebis membranaze warmodgenilia NETO suberTeulebi. interneironebi 

mraval jgufadaa dayofili. sainteresoa, sxvadasxva tipis interneironebze NETO 

suberTeulebs erTi da igive funqcia aqvs Tu gansxvavebuli.  

m. vieTisa da maTi Tanaavtorebis kvlevam [26] daadastura, rom TagvebSi NETO 

suberTeulebis `nokauti~ xels ar uSlisKkainaturi receptorebis eqspresias SOM- 

(somatostatini), CCC/CB1- da PV-Semcvel interneironebSi. kainatis zemoqmedeba iwvevs 

am interneironebis gaaqtiurebas. NETO suberTeulebis `nokautis~ SemTxvevaSi kaina-

tiT gamowveuli denebis amplituda da sixSire mcirdeba. rakiKkainaturi recep-
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torebi mainc aris warmodgenili neironebze NETO suberTeulebis `nokautis~ dros, 

daadgines, rom am suberTeulebis roli kainaturi receptorebis funqciis Sesru-

lebaSi monawileobaa da maT eqspresiaze zegavlenas ar axdens. 

CCC/CB1-Semcveli interneironebi CA3 velSi kainatis zemoqmedebis sapasuxod 

aqtiurdeba. neironuli qselis doneze maTi wvlili gazrdil SekavebaSi umni-

Svneloa da mTavari Semakavebeli postsinapsuri denebi PV- da, savaraudod, SOM-

Semcvel interneironebs akisria. hipokampis imave ubanSi kainatis zemoqmedeba Ser-

CeviTad aaqtiurebs kainatur receptorebs da iwvevs neironuli qselis oscila-

cias gama-sixSiriT [8]. stabiluri gama-sixSiris CamoyalibebaSi interneironebTan 

erTad monawileobs CA3 velis piramiduli ujredebic, magram PV-Semcveli inter-

neironebis wvlili, zogierTi mecnieris azriT, upiratesadaa miCneuli [27]. NETO1 

suberTeulebis `nokautis~ dros SezRudulia gama-oscilaciebis gamowveva. Tumca 

am suberTeulebis `nokauti~ ar moqmedebs neironebis ganviTarebaze, radgan karba-

qolis saSualebiT isev SeiZleba gama-sixSiris oscilaciis gamowveva [26]. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom kainaturi recepto-

rebis gaaqtiureba gansakuTrebulad interneironebs aaqtiurebs da Semakavebeli 

postsinapsuri denebis amplituda da sixSire izrdeba. sainteresoa maTi gavrce-

leba rogorc piramidul ujredebze, aseve interneironebis somasa da morCebze. 

maSin ufro zustad SeZleben kainatis lokaluri da sistemuri aplikaciiT gamo-

wveul gama-oscilaciebSi interneironebisa da piramiduli ujredebis rolis da-

dgenas. kainaturi receptorebis lokalizaciis da moqmedebis Seswavla bevr kiT-

xvas gascems pasuxs. 
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PHISIOLOGY 
 
 

STRUCTURE AND FUNCTION OF KAINATE RECEPTORS, THEIR ROLE IN 
MAINTAINING BALANCE BETWEEN THE EXCITATION AND INHIBITION 
DURING GAMMA-OSCILLATIONS 

E. Kipiani  

(St. Andrew the First-Called Georgian University of the Patriarchate of Georgia) 

 
Resume: There is reviewed the recent findings about in kainate receptors research. Among other 

receptors kainate receptors also exist along the neurons. In vitro and in vivo application of kainite causes 
gamma-oscillations, that are considered as a basis of learning, memory and other cognitive processes. Little 
overdoses of kainate results in changing gamma oscillation to epileptic seizures. Both neural processes are 
very important. Therefore, the discovery of the exact place and role of these receptors is taking place 
intensively.  

 
Key words: gamma oscillation; hippocamp; interneuron; kainate; kainate receptors; parvalbumin; 

pyramidal cell. 

 
 
 

 

ФИЗИОЛОГИЯ 

 

 

СТРУКТУРА И ФУНКЦИИ КАИНАТНЫХ РЕЦЕПТОРОВ, ИХ РОЛЬ В 

УСТАНОВЛЕНИИ БАЛАНСА МЕЖДУ ВОЗБУЖДЕНИЕМ И УДЕРЖАНИЕМ 
ПРИ ГАММА-КОЛЕБАНИЯХ 

Кипиани Э. Э. 

(Грузинский университет им. Св. Андрея Первозванного патриаршества Грузии) 

 
Резюме. Cтатья представляет собой обзор недавних результатов исследований каинатных 

рецепторов. Среди других рецепторов каинатные рецепторы также существуют вдоль нейронов. В in 
vitro и in vivo применение каината вызывает гамма-колебания, которые рассматриваются как основа 
обучения, памяти и других когнативных процессов. Небольшие передозировки каината приводят к 
изменению гамма-колебаний до эпилептических припадков. Оба нейронных процесса очень важны. 
Поэтому открытие точного места и роли этих рецепторов происходит интенсивно. 

 
Ключевые слова: гамма-осцилляция; гиппокамп; интернейрон; каинат; каинатовые рецепторы; 

парвальбумин; пирамидальная клетка. 
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mcenareTa bioqimia 

 

 

 

axali adaptogenis recepturis komponentebis bioqimiuri 

daxasiaTeba  

revaz melqaZe 

(r. dvalis manqanaTa meqanikis instituti) 

 

 

reziume: ganxilulia adaptogenuri saSualebis Seqmnis mecnieruli aspeqtebi; 

warmodgenlia axali preparatis recepturis savaraudo mcenareuli komponentebi; 

maTi bioqimiuri daxasiaTeba da samecniero da xalxur medicinaSi gamoyenebis per-

speqtivebi.  

biologiuri moqmedebis mixedviT, recepturaSi Semavali mcenareebi pirobi-

Tad dayofilia xuT jgufad: vitaminur (askili, Jolo), mikro- da makroelemete-

biT mdidar (matitela, glerZa), flavonoidur (Jolo, wyavi), ujeri cximovani mJa-

vebiT mdidar (zeTisxili) da dabalkaloriul damatkobel (stevia_orfoTola 

tkbili) jgufebad. 

 

sakvanZo sityvebi: adaptogeni; bioqimiuri Sedgeniloba; mcenareuli komponen-

tebi; farmakologiuri Tvisebebi. 

 

 

Sesavali  

dReisaTvis ar arsebobs adaptogenuri moqmedebis mcenareuli saSualebebi, 

romelTa gamoyeneba SesaZlebeli iqneba samkurnalo-profilaqtikuri miznebiT. ase-

Ti saSualebebis Seqmna ekologiurad arasasurvel pirobebSi gamoyenebisaTvis ua-

Rresad saWiro da aucilebelia. 

efeqturi adaptogenis Seqmnisas gansakuTrebuli yuradReba unda mieqces ram-

denime aspeqts: 

 adaptogenuri moqmedebis saSualeba unda damzaddes ekologiurad sufTa mce-

nareebisagan;  

 xangrZlivi moxmarebisas mas ar unda hqondes arasasurveli gverdiTi movle-

nebi; 

 mas karg organoleptikur TvisebebTan erTad unda axasiaTebdes sasiamovno ge-

mo, surneli da garegnuli saxe; 

 samkurnalo-profilaqtikur moqmedebasTan erTad igi mniSvnelovan rols unda 

asrulebdes adamianis janmrTelobis gaumjobesebaSi. 

aseTi saSualebis SeqmnisaTvis aucilebelia farTo samecniero kvlevebis Ca-

tareba. saWiro produqtis srulyofisa da usafrTxoebis uzrunvelsayofad spe-

cialuri gamokvlevebi unda ganxorcieldes recepturis racionalurad Sedgenis 
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mizniT; amasTan, aucilebelia cxovelebsa da adamianebze misi biologiuri zemo-

qmedebis Seswavla.  

axali adaptogenuri mcenareuli komponentebis SerCevisas mxedvelobaSi iqna 

miRebuli struqturuli informaciis meTodi (kompoziciuri sirTule). saqme isaa, 

rom samkurnalo preparatebs aqvs ori maCvenebeli: moqmedi nivTierebis doza (masa) 

da aqtiuroba, romelic bunebrivi kompleqsebisaTvis (nayenebi, eqstraqtebi da sxv.) 

ganisazRvreba e. w. moqmedi sawyisiT. Tumca mxedvelobaSi ar iqna miRebuli sxva 

Tanmxlebi nivTierebebis roli aqtiurobisa da gverdiTi movlenebis efeqtebis Se-

sustebaSi. 

bolo aswleulSi momxdarma cvlilebebma vitaminebis, Tavisufali aminmJave-

bis, mikroelementebisa da sxva mniSvnelovani bunebrivi nivTierebebis naklebobis 

problema warmoSva. erTi vitaminis an mikroelementis meoreTi Canacvlebam, moqme-

debis kooperirebam, monovitaminozis saxifaTo ganviTarebis faqtma da sxva uaryo-

fiTma gamovlinebebma ganapiroba mcenareuli samkurnalo preparatebis bunebriv 

nivTierebaTa kompleqsebis sirTulis raodenobrivi maCveneblis, anu struqturuli 

moculobis dadgenis aucilebloba. 

gasul saukuneSi intensiurad xdeboda naturaluri wamlebis gasufTaveba, ra-

mac xeli Seuwyo daavadebebis qronikuli formebis gaxSirebas. msoflio janda-

cvis organizaciis monacemebiT qronikuli formebiT daavadebulTa raodenobam mo-

saxleobis 12–18 % Seadgina. aris magaliTebi, roca ama Tu im wamlis qimiuri Sed-

genilobis gamartivebam (romelime kerZo efeqtis gaumjobesebis mizniT) produqtis 

bunebrivi Tvisebebis mniSnelovani Sesusteba gamoiwvia [1, 2].  

mravlobiTobis kanoni mcenareul nivTierebaTa calkeuli jgufebis warmoma-

dgenlebze pirvelad formulirebul iqna a. goldovskis mier [3]. 

zemoT moyvanili faqtebis safuZvelze SeiZleba davaskvnaT, rom efeqturi 

samkurnalo preparatebis (naxarSebi, nayenebi, eqstraqtebi da sxv.) SemuSaveba-Seqm-

nisa da samizne adaptogenuri saSualebis recepturuli Sedgenilobis SerCevis 

dros aucilebelia maTi kompoziciuri sirTulis gaTvaliswineba. 

 

 

ZiriTadi nawili 

samizne adaptogenuri saSualebis recepturul SedgenilobaSi Seyvanil iqna 

farmakologiuri moqmedebis xuTi sxvadasxva jgufis samkurnalo mcenareebi da 

komponentebi: 

 vitaminuri (askili, Jolo); 

 mikro- da makroelementebiT mdidari (matitela, glerZi); 

 flavonoiduri (Jolo, wyavi, Rvino); 

 ujeri cximovani mJavebiT mdidari (zeTisxili); 

 dabalkaloriuli damatkbobeli (stevia). 

matitela (Polygonum aviculare) miekuTvneba matitelasebrTa ojaxs. igi 30 sm-mde 

sigrZis erTwliani balaxovani mcenarea miwaze garTxmuli an odnav wamoweuli 

mTavarRerZis mcired datotvili fesviT, Rero fuZidanve datotvilia; aqvs 2 sm-

mde sigrZis lancetisebri foTlebi. moTeTro vardisebri wvrili yvavilebi gab-

neulia foTlebis ubeebSi. nayofi samwaxnagovani muqi wablisferi kaklebia. yvavis 

ivnis-oqtomberSi. 
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matitela farTodaa gavrcelebuli gzis pirebze, sacxovrebeli saxlis Semo-

garenSi, saZovrebze, mdinareTa sanapiroebze, meCxer tyeebsa da buCqnarebSi. advi-

lad itans gaTelvas. 

samkurnalod gamoiyeneba miwiszeda nawili (balaxi). igi Seicavs flavonoid 

avikularins, mTrimlav da mware nivTierebebs, fisebs, zeTebs, C, E, K vitaminebs, 

provitamins, cxims, ujredanas; makro- (K, Ca, Mg, Fe) da mikroelementebs (Mn, Cu, Zn, 

Se, Ba, V, Ni, B). matitela avlens Sardmden, anTebis sawinaaRmdego, antimikrobul, 

saerTo matonizirebel, sisxlis aRmdgen, naRvelmden, Semkvrel, damamSvidebel, 

aTerosklerozis sawinaaRmdego Tvisebebs. kenWovani daavadebis SemTxvevaSi aqtiu-

rad Slis kenWebs, qviSad aqcevs da gamoyofs SardTan erTad. 

 

 
 

matitela (Polygonum aviculare) 
 

xalxur medicinaSi matitelas nayenebsa da naxarSebs iyeneben Semkvrel, Sar-

dmden da sisxlis Semdedebel saSualebad; kuWsa da nawlavebSi tkivilebis gasa-

yuCeblad; buasilis, uxvsisxliani menstruaciis, kuWaSlilobisa da dizenteriis 

dros. matitelas qorfa balaxi gamoiyeneba kulinariaSi salaTebis, supebis, piu-

res dasamzadeblad. igi SesaniSnavi sakvebia frinvelebisaTvis. balaxisagan da fe-

svebisagan amzadeben saRebavs. mis wvenSi dasvelebuli safenebi saukeTeso saSu-

alebaa Wrilobebis, wylulebis da daJeJilobis samkurnalod. matitela farTod 

gamoiyeneba sxva samkurnalwamlo mcenareebTan erTad nakrebSi [4-6]. 

Cveulebrivi Jolo (Rubus idaeus) miekuTvneba vardisebrTa ojaxs. igi 1,5 m-mde 

simaRlis naxevrad buCqnari mcenarea. misi erTwliani vegetaciuri ylortebi bala-

xovania, xolo orwliani – gamerqnebuli da generaciuli. aqvs kentfrTiani, 3–5 

foTolakiani zemodan mwvane, qvemodan ki moTeTro-moruxo bususebiT mofenili, 

boloSi wawvetebuli da xerxisebr dakbiluli foTlebi. yvavilebi grZel yvavil-

sajdomiania, moTeTro, Tavdaxril mtevnebad Sekrebili. wiTeli, momrgvalo for-

mis mravalkurkiani nayofi yvavis ivnisidan. 
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Cveulebrivi Jolo gavrcelebulia bunebrivad (velurad) tyispira adgilebSi, 

nakadulebis piras, z. d. 2500 m-mde simaRleze. kargad viTardeba tyis nakafebsa da 

naxanZralebze. ZvelTaganve farTod kultivirebuli, sinaTlisa da tenis moyvaru-

li mcenarea.  

 

 
 

Cveulebrivi Jolo (Rubusidaeus) 
 

samkurnalod gamoiyeneba Jolos mwife nayofi, ylortebi, foToli da fesvi. 

Seicavs Saqrebs (glukoza, fruqtoza, saqaroza), organul mJavebs, peqtins, flavo-

noidebs, mTrimlav, lorwovan, azotovan da saRebav nivTierebebs, sitosterins, C, 

B1, B2, PP vitaminebs, provitamins; Seicavs agreTve rkinis, kaliumis, spilenZis mari-

lebs, ujredanas, folis mJavas. foTolSi aRmoCenilia C da B jgufis vitaminebi, 

alkaloidebi, flavonoidebi, mTrimlavi nivTierebebi, makro- (K, Ca, Mg, Fe) da mik-

roelementebi ( Mn, Cu, Zn, Co, Cr, Al, Ni). 

Cveulebrivi Jolos yvavili, nayofi da foToli gamoiyeneba, rogorc anti-

sklerozuli saSualeba hipertoniuli daavadebebisa da aTerosklerozis SemTxve-

vaSi; kuWSi sisxlCaqcevebis, buasilis, bronqitisa da pnevmoniis samkurnalod. xa-

lxur medicinaSi foTlebis naxarSs iyeneben xvelis, yelis tkivilisa da cieb-cxe-

lebis dros. mis wvenSi dasvelebul safenebs xSirad xmaroben ferismWamelebisa 

da muwukebis mosacileblad. foTlebisagan amzadeben Cais Semcvlels [7-9]. 

glerZa (Astragalus dasyanthus) parkosanTa ojaxis 20–50 sm simaRlis mravalwli-

ani balaxovani mcenarea. misi fesvi mravalRerZaa, Rero – nacrisferbususiani; igi 

moyviTalo, gafarCxuleklebiani buCqia. glerZas foTlebi Sedgeba 8–17 wyvili 

mogrZo, ovaluri formis sigrZeze gakecili, abreSumisebri bususebiani foTola-

kisagan, romelTa saerTo sigrZe 20 sm-mdea. yvavilebi – yviTeli, xSirbususebiani, 

Sekrulia 10–20 mrgval mtevnad. nayofi ovaluri, magari, 1 sm–mde sigrZis parkebia. 

yvavis ivnis-ivlisSi, nayofi mwifdeba ivlis-agvistoSi.  

glerZa izrdeba mTis Sua da zeda sartyelSi, mSral adgilebSi, mdinaris 

xeobebis ferdobebze, tyis mindvrebSi. 

medicinaSi gamoiyeneba glerZas miwiszeda nawili (balaxi). 
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glerZa (Astragalus dasyanthus) 
  

mcenare Seicavs ZiriTadad gumfiss, alkaloidebs, flavonoidebs, glicirizi-

nis mJavas, marilebs, saxamebels da lorwovan nivTierebebs, makro- (K,Ca,Mg, Fe) da 

mikroelementebs (Mn,Cu,Zn,Co,Cr,Al,Ba,I,B,Se).M 

glerZas preparatebi avlens sisxlZarRvebis gamafarToebel, hipotenziur, 

spazmolitur, damarbilebel, Sardmden, Semkvrel, sisxlis gamaTxelebel Tvise-

bebs, aumjobesebs nivTierebaTa cvlas, amcirebs sisxlSi Saqaris Semcvelobas. 

glerZas iyeneben hipertoniuli da stenokardiuli daavadebebis dros, xalxur me-

dicinaSi Sardmden, amosaxvelebel, oflmden da gamxsnel saSualebad [10-12]. 

evropuli zeTisxili (Olea europaea) miekuTvneba zeTisxilisebrTa ojaxs. igi 

maradmwvane 10 m-mde simaRlis xe an buCqia. aqvs uxvad SefoTlili ganivi varji. 

foTlebi mopirdapired mjdomarea, tyavisebri, kidemTliani, mogrZo an ovaluri 

formis. zeda nawili mwvanea, qveda – movercxlisfro. patara, TeTri an moyviTalo 

15–dan 40 calamde yvavili viTardeba foTlebis iRliaSi mtevnebad. 

 

 
 

evropuli zeTisxili (Olea europaea) 
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glerZas ovaluri formis nayofi kurkovania. nayofi jer mwvanea, Semdeg mowi-

Talo, simwifisas ki molurjo Savi Seferilobis xdeba da mofenilia cvilisebri 

fifqiT. 

glerZa gavrcelebulia afxazeTSi, samegreloSi, aWarasa da kaxeTSi. yvavi-

lobs maisis Sua ricxvebSi, nayofi mwifdeba noemberSi. 

samkurnalod gamoiyeneba evropuli zeTisxilis nayofi da foToli. foTlebs 

krefen yvavilobis periodSi, nayofs _ simwifisas. nayofi Seicavs cximovan mJavebs, 

sterinebs, vitaminebs, karotinoidebs, peqtinovan nivTierebebs, naxSirwylebs, kate-

qinebs, triterpenul saponinebs; foToli – alkaloidebs, glikozidebs, oleinis 

mJavas, fitosterinebs, flavonoidebs, mware da mTrimlav nivTierebebs, organul 

mJavebs, eTerzeTebs. 

xalxur medicinaSi axali foTlis nayens iyeneben hipertoniuli daavadebebis 

samkurnalod [13-16]. 

stevia ( Stеvia) astrisebrTa ojaxis mravalwliani rTulyvavilovani mcenarea. 

arsebobs steviis daaxloebiT 260 saxis balaxi da buCqi, romlebic izrdeba sam-

xreT da centralur amerikaSi, vrceldeba CrdiloeTiT (meqsikamde). veluri saxiT 

gvxvdeba naxevrad mSral teritoriebze vakesa da mTian raionebSi. stevia iZleva 

Tesls, Tumca Rvivdeba misi mxolod mcire nawili. kultivirebisas ufro efeq-

turia gamravlebis vegetaciuri meTodi. 

 

 
 

stevia (Stеvia) 

 

saukuneTa ganmavlobaSi indielTa tomebi Tanamedrove braziliisa da para-

gvais teritoriaze stevias iyenebdnen sakvebad damatkboblis saxiT, xolo samedi-

cino daniSnulebiT (wylulisa da sxva daavadebebis samkurnalod) _ stevias zogi-

erT saxeobas; gansakuTrebiT Stevia rebaudiana-s, romelsac „tkbil balaxs“ uwodebdnen. 

bolo dros steviaze, rogorc Saqris Semcvlelze, kvlav didi interesia da-

balnaxSirwyliani da dabalSaqriani dietis mzardi moxmarebis gamo. Saqris Sem-

cvlelis saxiT mas farTod iyeneben iaponiaSi, xolo amerikasa da kanadaSi – ro-
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gorc sakveb danamats. samedicino kvlevebma kargi Sedegebi aCvena simsuqnisa da hi-

pertoniis mkurnalobisas. 

1931 wels frangma qimikosebma m. bridelma da r. lavem steviasagan gamoyves 

glikozidebi _ steviozidebi da rebaudiozidebi, romlebic Saqarze 250–300-jer 

ufro tkbilia. marTalia, sitkbos SegrZneba Cveulebriv SaqarTan SedarebiT dgeba 

ufro gvian, magram grZeldeba didxans. amasTan, gansakuTrebiT maRali koncentra-

ciisas mas SeiZleba hqondes gemos gamokveTili narCeni simware.  

dReisaTvis stevias kultivireba da sakveb produqtebSi farTo gamoyeneba 

xdeba aRmosavleT aziaSi, CineTSi, koreaSi, taivanSi, tailandsa da malaiziaSi, ag-

reTve samxreT amerikaSi (brazilia, paragvai da urugvai), israelSi, ukrainaSi, ru-

seTis samxreT raionebSi, saqarTveloSi. stevias eqstraqtis – steviozidis umsxvi-

lesi eqsportioria CineTi [17–19]. 

askili (Rоsa) vardisebrTa ojaxis vardyavilovani gvaris mcenarea. arsebobs 

mravali kulturuli forma da iTvlis 300-dan 500-mde saxeobas. zogierTi monace-

miT, kulturuli jiSebis raodenoba aRwevs 10000-s, sxva monacemiT _ 25000–50000-

mde. yvelaze farTo gavrcelebiT da sameurneo gamoyenebis mixedviT gamoirCeva ma-

isis askili (Rosa majalis). 

 

 
 

askili ( Rоsa) 
 

askilis nayofi didi raodenobiT Seicavs C vitamins. amitom igi samedicino 

da janmrTeli kvebis Zvirfas produqtad iTvleba. masSi askorbinis mJavas Semcve-

loba 10-jer ufro metia, vidre Sav kunelSi, 50-jer meti, vidre limonSi, 60–70-jer 

meti, vidre soWisa da naZvis wiwvebSi. yvelaze ufro faseulia TeTr- da wiTel-

yvavila saxeobebi, romlebic Seicavs ufro met С vitamins, Tumca yviTelyvavilian 

askilSi ufro metia taninebisa da tanidebis Semcveloba. 

С vitaminis yvelaze maRali SemcvelobiT (7-dan 20 %-mde) gamoirCeva begteris 

askili [20–32]. 

wyavi (Laurocerasus) vardisebrTa ojaxis maradmwvane buCqi an 15 m-mde simaRlis 

ruxi feris qerqis mqone xea. misi TeTri feris surnelovani, foTlebis iRliebi-
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dan amosuli 15 sm-mde sigrZis yvavilebi mtevnebadaa Sekrebili. nayofi momrgvalo 

kurkianaa da aqvs Savi, wvniani rbilobi. gavrcelebulia dasavleT saqarTvelos 

tyeebSi qvetyeebis saxiT. kultivirebulia ezoebSi, parkebSi, rogorc maradmwvane 

dekoraciuli mcenare. samkurnalod gamoiyeneba norCi foToli, sakvebad – nayofi, 

romelic Seicavs naxSirwylebs da msgavs naerTebs (maniti, sorbiti), antocianebs 

(cianidin 3-arabinofuranozidi, cianidin 3-arabinopiranozidi, peonidin 3-arabino-

furanozidi, peonidin 3-arabinopiranozidi).  

 

 
 

wyavi (Laurocerasus) 
 

garda amisa, Seicavs eTerzeTebs, triterpenoidebs, azotur nivTierebebs, C vi-

tamins, steroidebs, fenolkarbonis mJavas, mTrimlav nivTierebebs, kateqinebs, cxi-

mebs, kvercetins. metad sayuradReboa masSi 17 vitaminis arseboba. Zalian didi xa-

nia cnobilia mcenaris samkurnalo Tvisebebis Sesaxeb. wyavi damamSvideblad mo-

qmedebs nervul sistemaze, aumjobesebs Zils, ayuCebs Tavis tkivils. farTod ga-

moiyeneba nayenebis, liqiorisa da aryis warmoebaSi [30, 33–35]. 

yurZnis wiTeli Rvino. Rvinos Rebuloben mravalwliani, 40 m-mde sigrZis 

xismagvari lianis yurZnisebrTa ojaxis (Vitaceae Juss) nayofis wvenis spirtuli du-

Rilis gziT. yurZneni uZvelesi kulturaa da misi 4000-mde jiSi arsebobs.  

yurZnis Rvinis qimiuri Sedgeniloba Zalian rTulia. dadgenilia, rom mis Se-

dgenilobaSi Sedis 150-ze meti biologiurad aqtiuri nivTiereba.  

garda wylisa da spirtisa, igi Seicavs mraval sxva organul da mineralur 

nivTierebas, kerZod: Rvinis, vaSlis, limonis, rZis, qarvis mJavebs; glukozas da 

fruqtozas; fenolur, mRebav, aromatul da azotovan nivTierebebs; kaliums, fos-

fors, kalciums, magniums, mikroelementebs, fermentebs, vitaminebs da mraval sxva 

nivTierebas. 

mdidari qimiuri kompleqsis gamo yurZnis Rvino gamoirCeva sxvadassxva saxis 

farmakologiuri moqmedebiT. uZvelesi droidan mas iyeneben gulis, bronqebis, 

Tirkmlebis, RviZlisa da kuW-nawlavis daavadebebaTa samkurnalod, sisxlnaklu-

lobis, cieb-cxelebis, filtvebis tuberkulozis qronikuli formebis dros, ner-
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vuli sistemis gamofitvisas, rogorc tkivilgamayuCebel saSualebas qronikuli 

daavadebebis SemTxvevaSi. 

Rvinis biologiurad aqtiuri nivTierebebidan gansakuTrebulia fenoluri na-

erTebi, romlebsc axasiaTebs gamoxatuli Р-vitaminuri aqtiuroba.  

aRsaniSnavia, rom kaxuri tipis Rvinoebis damzadebis qarTuli teqnologia 

uzrunvelyofs mza nawarmSi mTrimlavi nivTierebebis maRal Semcvelobas. amito-

macaa, rom fiziologiuri RirsebiT igi bevrad sjobs evropuli tipis Rvinoebs. 

maRali Р-vitaminuri aqtiurobiT gamoirCeva kaxuri wesiT damzadebuli umwi-

fari wiTeli Rvinoebi, romlebic farTod gamoiyeneba farmakologiaSi sxivuri 

daavadebebis samkurnalod [37–45]. 

 

 

daskvna 

Catarebuli samuSaos Sedegebidan gamomdinare, SeiZleba davaskvnaT, rom sami-

zne produqtis _ adaptogenis recepturuli Sedgenilobis komponentebi warmoad-

gens mcenareul samyaroSi farTod gavrcelebul samkurnalo nedleuls, romlis 

bunebrivi kompleqsebis urTierTpotencirebis gziT SesaZlebelia saWiro farmako-

logiuri efeqtis miReba. 
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BIOCHEMISTRY OF PLANTS 
 
 

CHARACTERISTIC FORMULATION COMPONENTS OF NEW ADAPTOGEN 

R. Melkadze  

(R. Dvali Institute of Machine Mechanics) 

 
Resume: The article deals with scientific aspects of creating a adaptogenic means presented alleged 

herbal components of a new drug, their biochemical characteristics and use in science and medicine. 
According to the biological effect of the plant, the formulations are conditionally divided into 5 

different groups: vitamin (sweet-brier, raspberry), rich in micro- and macro elements (buckwheat, astra-
galus), flavonoid (raspberry, cherry-laurel), rich in unsaturated fatty acids (olive), low-calorie sweetener 
(stevia rebaudiana).  

 
Key words: adaptogen; biochemical composition; pharmacological properties; plant components. 
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ХАРАКТЕРИСТИКА КОМПОНЕНТОВ РЕЦЕПТУРЫ НОВОГО АДАПТОГЕНА 

Мелкадзе Р. Г. 

(Институт механики машин им. Р. Двали) 

 
Резюме. В статье рассмотрены научные аспекты создания адаптогенного средства, предста-

влены предполагаемые растительные компоненты нового препарата, их биохимические характе-

ристики и использование в научной и народной медицине. 
По биологическому действию растения рецептуры условно разделены на 5 различных групп: 

витаминные (шиповник, малина), богатые микро- и макроэлементами (горец птичий, астрагал), 
флавоноидные (малина, лавровишня), богатые ненасыщеными жирными кислотами (маслина), низко-

калорийный подсластитель (стевиядвулистник сладкий) 

 
Ключевые слова: адаптоген; биохимический состав; растительные компоненты; фармаколо-

гические свойства. 
 
 
 
 



67 
 

qimia 

 

 

 

mcenareul zeTebSi mimdinare JangviTi procesebi da maTze moqmedi 

faqtorebi  

qeTevan virsalaZe, evgenia Sengelia 

(g. naTaZis saxelobis sanitariis, higienisa da samedicino ekologiis  

samecniero-kvleviTi instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: Seswavlilia sxvadasxva saxeobis qarxnuli warmoebis rafinirebul 

mcenareul zeTebSi mimdinare JangviTi procesebis droSi cvlilebis dinamika. Ca-

tarebulma gamokvlevam daadastura, rom mcenareuli zeTebis JangviTi procesis 

intensiuroba ganpirobebulia ara marto maT SedgenilobaSi arsebuli ujeri mJa-

vebis raodenobrivi SemcvelobiT, aramed sxva faqtorebiTac. mcenareuli zeTebis 

gafuWebaSi did rols asrulebs rkinisa da spilenZis ionebis mciredi Semcvelo-

bac ki. amitom zeTis teqnologiuri damuSavebisas Jangvis mimarT stabilurobis 

uzrunvelsayofad aucilebelia maTi maqsimaluri mocileba. 

 

sakvanZo sityvebi: mcenareuli zeTebi; peroqsiduri ricxvi; polivalenturi 

liTonebi; poliujeri cximovani mJavebi. 

 

 

Sesavali  

mcenareuli zeTebi warmoadgens maRalkaloriuli cximebisa da esencialuri 

(Seucvleli) cximovani mJavebis faseul wyaros. Seucvlels uwodeben poliujer 

linol- da linolein mJavebs. maTi biologiuri Tvisebebidan gamomdinare, poliu-

jer mJavebs miakuTvneben sasicoxlod aucilebel nivTierebebs [1].  

dadgenilia, rom mcenareuli zeTebis SedgenilobaSi Semavali ujeri cximo-

vani mJavebi (oleini, linoli, linoleini) xels uwyobs organizmSi qolesterinis 

mimocvlas da sisxlSi misi raodenobis Semcirebas. adamianis organizmSi linol- 

da linolein mJavebis moxvedra mxolod sakvebidan xdeba, radagan adamianis orga-

nizmis mier maTi gamomuSaveba ver xerxdeba. poliujeri cximovani mJavebis adami-

anis organizmSi moxvedris ZiriTadi wyaroebia: zRvis produqtebi (gansakuTrebiT, 

Tevzi), muqi mwvane feris foTlovnebi da mcenareuli zeTebi [2].  

aRsaniSnavia, rom poliujeri cximovani mJavebi Jangbadis zemoqmedebiT advi-

lad iJangeba. zeTebis araswori Senaxvisa da moxmarebis pirobebSi maT Sedgeni-

lobaSi Semavali poliujeri cximovani mJavebi sxvadasxva fizikuri da qimiuri 

faqtoris zemoqmedebiT ganicdis JangviT destruqcias, rac iwvevs zeTSi zeJange-

bis, hidrozeJangebis, aldehidebis, ketonebisa da sxvaTa dagrovebas da zeTis ga-

fuWebas [3]. daJanguli zeTebi ki Zalaze mavne zemoqmedebas axdens adamianis or-

ganizmze, radgan masSi warmoqmnili Tavisufali radikalebi anadgurebs nervuli 
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sistemisa da sxva sasicocxlod mniSvnelovani organoebis ujredebs. es ki iwvevs 

gonebrivi SesaZleblobebis gauaresebas, onkologiri daavadebebis ganviTarebas, 

aCqarebs daberebis procesebs da sxv. [4]. 

amdenad, warmoqmnili zeJangebi da aldehidebi miekuTvneba mavne nivTierebebs 

da maTi Semcveloba mcenareul cximebSi mkacrad reglamentirebulia.  

dResdReobiT metad aqtualuria mcired daJanguli da Jangvis mimarT stabi-

luri mcenareuli zeTebis miReba. es, erTi mxriv, ganpirobebulia maT mimarT mso‐

flio Tanamegobrobis mier dawesebuli maRali moTxovnebiT da, meore mxriv, 

mwarmoeblebis konkurentuli urTierTobebiT. 

mcired daJanguli zeTebis misaRebad mwarmoeblebi mimarTaven iseT xerxebs, 

rogoricaa: antioqsidant inhibritorebis moxmareba, zeTTan haeris wvdomis SezRu-

dva, kupaJirebuli mcenareuli zeTebis Seqmna da sxv. [4]. amasTan, dadgenilia, rom 

imis mixedviT, Tu ra meTodiT xdeba mcenareuli zeTebis damuSaveba JangviTi sta-

bilurobis uzrunvelsayofad, mcenareuli zeTis boTlis gaxsnis Semdeg JangviTi 

procesebi gansxvavebuli siswrafiT mimdinareobs. 

 

 

ZiriTadi nawili 

kvlevis mizani iyo sxvadasxva saxeobis mcenareul zeTebSi mimdinare JangviTi 

procesebis intensiurobisa da masze moqmedi faqtorebis dadgena.  

kvlevis pirveli etapi moicavda saqarTvelos bazarze arsebuli mcenareuli 

zeTebis standartTan Sesabamisobis dadgenas xarisxis usafrTxoebis maCveneblebis 

_ mJavuri ricxvisa (standartuli dokumenti gost r 50457-92) da peroqsiduri 

ricxvis (standartuli dokumenti gost 26593-85) mixedviT [5]. kvlevis obieqtad 

SerCeuli iyo rafinirebuli mcenareuli zeTebi: mzesumziris zeTebi _ „baraqa“ da 

„avedovi“, maRaloleinuri mzesumziris zeTi „avedovi“ da simindis zeTi „baraqa“. 

aRniSnuli maCveneblebis gansazRvra zeTebis sinjebSi mimdinareobda boTlebis ga-

xsnisTanave. standartiT arsebuli meTodikis mixedviT miRebuli Sedegebi moce-

mulia 1-l cxrilSi.  

cxrili 1 

sakvlevi zeTebis Sefaseba usafrTxoebis maCveneblebis mixedviT 

 

mcenareuli zeTis dasaxeleba mJavuri ricxvi 

mg KOH/g  

peroqsiduri ricxvi

mmol/kg ½ 0 

zdk (zRvrulad dasaSvebi 

koncentracia) 

0.3 10.0 

mzesumziris zeTi „avedovi“ 0,13 0,9 

maRaloleinuri mzesumziris 

zeTi „avedovi“ 

0,14 2,4 

simindis zeTi „baraqa“ 0,22 1,79 

 mzesumziris zeTi “baraqa“ 0,17 0.9 
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sakvlevi mcenareuli zeTebis gamoyenebis procesSi JangviTi procesebis inte-

nsiurobis dadgenis mizniT zeTebis nimuSebSi Seswavlilia peroqsiduri ricxvis 

cvlilebis dinamika yoveli xuTi dRis intervaliT 25 dRis ganmavlobaSi. buTi-

lirebuli mcenareuli zeTebis JangviTi gafuWebis Sefaseba am periodis ganmavlo-

baSi im mosazrebiT xdeboda, rom momxmarebeli saSualod erT boTl zeTs erTi Tvis 

vadaSi moixmarda. dakvirvebis Sedegebi mocemulia me-2 cxrilSi da 1-l nax-ze.  

 

cxrili 2 

sxvadasxva saxeobis zeTebSi peroqsiduri ricxvis  

droSi cvlilebis dinamika 

 

mcenareuli 

zeTis 

dasaxeleba  

peroqsiduri ricxvi, mmol/kg ½ 0 

gansazRvris dro 

27.02.17 28.02.17 01.03.17 02.03.17 09.03.17 14.03.17 23.03.17 

mzesumziris 

zeTi „avedovi“ 
0,9 1,25 1,3 2,01 2,75 2,87 7,86 

maRaloleinuri 

mzesumziris 

zeTi „avedovi” 

2,4 2,61 2,85 3,98 5,76 8,54 13,25 

simindis zeTi 

„baraqa“ 
1,79 1,82 1,87 2,36 2,78 2,98 3,18 

mzesumziris 

zeTi „baraqa“ 
0.9 2,8 3,9 5,28 8,37 10,05 11.87 

 

rogorc me-2 cxrilidan Cans, miRebuli SedegebiT peroqsiduri ricxvis mni-

Svnelobam zeTSi „baraqa“ 25 dRis ganmavlobaSi 11,87 mmol/kg 1/2 O-s miaRwia da stan-

dartiT dadgenil zdk-s gadaaWarba. kvlevis am periodSi mcenareul zeTSi „baraqa“ 

peroqsiduri ricxvi sawyisTan SedarebiT 18,26-jer gaizarda. rac Seexeba mzesum-

ziris zeTs „avedovi“, drois imave periodSi masSi peroqsiduri ricxvi zdk-is far-

glebSi iyo da 7,86 mmol/kg 1/2 О-s Seadgenda, rac mis sawyis mniSvnelobas 8,73-jer 

aRemateboda. maRaloleinur mzesumziris zeTSi „avedovi“ peroqsiduri ricxvis mni-

Svneloba drois am monakveTSi mniSvnelovnad gaizarda da 13,25 mmol/kg½1/2 О-s 

miaRwia, rac, Sesabamisad, aWarbebs zdk-s, xolo sawyis mniSvnelobas 5,52-jer aRe-

mateba. simindis zeTSi „baraqa“ peroqsiduri ricxvis mniSvneloba kvlevis aRni-

Snul periodSi zdk-is farglebSi iyo da 3,18 mmol/kg 1/2 O-s Seadgenda, rac mis sa-

wyis mniSvnelobas 1,5-jer aRemateba. 

cnobilia, rom mcenareuli zeTebis JangviT gamowveuli gafuWebis dones gana-

pirobebs maT SedgenilobaSi arsebuli ujeri mJavebis Semcveloba da izomeba pe-

roqsiduri ricxviT. ujeri mJavebis JangbadTan urTierTqmedebis Sedegad mimdina-

reobs JangviTi procesebi. rac ufro metia zeTSi ujeri mJavebis Semcveloba, miT 

ufro metia zeTis daJangvis xarisxi. amasTan, cximovani mJavebis daJangvis mimarT 

mdgradoba Semdegi TanmimdevrobiT izrdeba: oleinmJava�—› linolmJava�—› lino-

leinmJava [5].  



70 
 

 
 

nax. 1. sxvadasxva saxeobis zeTebSi peroqsiduri  

ricxvis droSi cvlilebis dinamika 

       

mzesumziris zeTebisaTvis damaxasiaTebeli mJavaur-cximovani Sedgenilobidan 

[5] gamomdinare (oleinmJava 24_40 %, linolmJava 46_62 % da linoleinmJava 1 %), 

mzesumziris zeTebSi „baraqa“ da „avedovi“ peroqsiduri ricxvis cvlilebis dina-

mika msgavsi unda yofiliyo, Tumca mas mkveTrad gansxvavebuli xasiaTi hqonda. aseve 

naklebi intensiuroba unda hqonoda peroqsiduri ricxvis zdras maRaloleinur 

mzesumziris zeTSi „avedovi“, radgan am tipis zeTebi gamoirCeva oleinmJavas maRali 

(80 %-mde) SemcvelobiT, romelic yvelaze naklebad eqvemdebareba Jangvas. rac 

Seexeba simindis zeTs “baraqa“, rogorc cxrilidan da grafikidan Cans, aq peroq‐

siduri ricxvis zrda yvelaze naklebi intensiurobiT mimdinareobda, miuxedavad 

imisa, rom simindis zeTisaTvis damaxasiaTebelia Semdegi mJavur-cximovani Se-

dgeniloba: oleinmJava 23,0-49,0 %, linolmJava 48,0-56,0 % da linoleinmJava 0,5-0,8 %. 

sakvlev zeTebSi peroqsiduri ricxvis zrdis dinamikaze moqmedi faqtorebis 

dasadgenad zeTebis nimuSebSi gansazRvrul iqna iodis ricxvi (standartuli do-

kumenti gost 5475-69), romelic gansazRvravs zeTebSi Semavali mJavebis ujerobis 

xarisxs. miRebuli Sedegebi mocemulia me-3 cxrilSi.  

 

cxrili 3 

sakvlev zeTebSi iodis ricxvis procentuli Semcveloba 

zeTis 

dasaxe-

leba 

mzesum-

ziris 

zeTi 

„baraqa“ 

mzesum-

ziris 

zeTi 

„avedovi“ 

zdk 

simindis 

zeTi 

„baraqa“ 

zdk 

maRalolein- 

uri mzesum- 

ziris zeTi 

„avedovi” 

zdk 

iodis 

ricxvi, 

% 

125,26 112 119-149 118 117-123 84 80_85 
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rogorc cxrilidan Cans, iodis ricxvis yvelaze maRali mniSvneloba (125 %) 

dafiqsirda mzesumziris zeTSi „baraqa“. igi Seesabameba mzesumziris zeTebisaTvis 

standartiT gaTvaliswinebul iodis ricxvis normas (119 _149 %). rac Seexeba mze-

sumziris zeTs „avedovi“, misi iodis ricxvia 112 %. es maCvenebeli mzesumziris ze-

TebisaTvis damaxasiaTebeli iodis ricxvis normis farglebis qveda zRvarze nak-

lebia da, Sesabamisad, standarts ar Seesabameba. maRaloleinuri mzesumziris ze-

TSi „avedovi“ iodis ricxvi 84 %-ia da srul SesabamisobaSia standartTan. aseve 

normis farglebSi iyo iodis ricxvi (118 %) simindis zeTSi „baraqa“. simindis ze-

TebisaTvis damaxasiaTebelia iodis ricxvis cvlileba 117_123 %-is farglebSi. 

Catarebulma gamokvlevam, romelic miznad isaxavada sakvlevi mcenareuli ze-

Tebis ujerobis xarisxis gavlenis Sefasebas peroqsiduri ricxvis zrdaze, sasu-

rveli Sedegi ver mogvca, radgan, miRebuli Sedegebidan gamomdinare, dabalole-

inur mzesumziris zeTSi „avedovi“ (romlis iodis ricxvi 84 %-s Seadgenda), pero-

qsiduri ricxvis zrdas yvelaze naklebi intensiuroba unda hqonoda.  

literaturidan [6] cnobilia, rom mcenareuli zeTebSi Semavali ujeri cximo-

vani mJavebis Jangvas xels uwyobs polivalenturi liTonebis arseboba. procesze 

gansakuTrebul zemoqmedebas axdens rkina da spilenZi, romlebic aCqarebs zeTebis 

Jangvis siCqares, uSualod urTierTqmedebs cximovan mJavebTan da warmoqmnis Tavi-

sufal radikalebs. amasTan, sakvlevi zeTebis sinjebSi gansazRvrul iqna rkinisa 

da spilenZis Semcvelobebi atom-adsorbciuli meTodiT (gost 30178-96). miRebuli 

Sedegebi warmodgenilia me-4 cxrilSi. 

 

cxrili 4  

sakvlev zeTebSi mZime liTonebis Semcveloba 

  

rogorc me-4 cxrilidan Cans, yvela nimuSSi dafiqsirebulia rkinis Semcve-

loba, Tanac igi yvelaze metia (0,12 mg/kg) mcenareul zeTSi „baraqa”. masSi pero-

qsiduri ricxvis zrdac Zalze intensiuria da sawyisTan SedarebiT 13,1-jer metia. 

mzesumziris zeTSi „vedovi“ iodis ricxvia 112 %, maRaloleinur mzesumziris zeT-

Si „avedovi“ _ 84 %, xolo rkinis Semcveloba Tanabaria da 0,08 mg/kg-s Seadgens. 

albaT, swored aman gamoiwvia maRaloleinur zeTSi „avedovi“ peroqsiduri ric-

xvis intensiuri zrda da sawyisTan SedarebiT igi 5,52-jer meti aRmoCnda. Cveule-

briv mzesumziris zeTSi „avedovi“ es maCvenebeli sawyisTan SedarebiT 8,7 jer ga-

izarda. unda aRiniSnos, rom simindis zeTSi rkinis Semcveloba (0,05 mg/kg) da pe-

roqsiduri ricxvis zrdac yvelaze naklebia. 

 

 

 mcenareuli zeTis dasaxeleba rkina 

(Fe), 

mg/kg 

spilenZi (Cu), 

mg/kg 

maRaloleinuri mzesumziris zeTi „avedovi“ 0,08 0,001 

mzesumziris zeTi „avedovi“ 0,08 0,002 

simindis zeTi „baraqa“ 0,05 - 

mzesumziris zeTi „baraqa“ 0,12 0,01 
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daskvna 

Catarebulma gamokvlevebma cxadyo, rom mcenareuli zeTebis gafuWebaSi mni-

Svnelovan rols asrulebs rkinisa da spilenZis mciredi Semcvelobac ki da, rac 

mTavaria, Jangvis mimarT stabilurobis uzrunvelsayofad aucilebelia zeTis teq-

nologiuri damuSavebisas maTi maqsimaluri mocileba. 
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CHEMISTRY 
 
 

OXIDATIVE PROCESSES IN VEGETABLE OILS AND FACTORS ACTING ON 
THEM 

K. Virsaladze, E. Shengelia  

(G. Natadze Scientific Research Institute of Sanitation, Hygiene and Medical Ecology, Georgian Technical 
University) 

 
Resume: Different kinds of vegetable refined oils has been studied in dynamics how to changes 

oxidation processes in time. Researches have shown, that in vegetable oils intensity of oxidative process isn’t 
due to only quantitative content of unsaturated fatty acids. Studies have shown, that the presence of even 
small concentrations of iron and copper ions in vegetable oils has a strong effect on their oxidative damage, 
in order to ensure the oxide stability of vegetable oils, they must be maximally extracted in the process of 
producing oils.  

 
Key words: peroxide number; polyunsaturated fatty acids; polyvalent metals; vegetable oils. 

 
 
 

 

ХИМИЯ 

 

 

ПРОЦЕССЫ ОКИСЛЕНИЯ ОВОЩНЫХ МАСЕЛ И ФАКТОРЫ, ВЛИЯЮЩИЕ  
НА НИХ 

Вирсаладзе К. Т., Шенгелия Е. Г. 

(Научно-исследовательский институт гигиены, санитарии и медицинской экологии им. Г. Натадзе, 

Грузинский технический университет) 

 
Резюме. Исследована динамика окислительных процессов во времени в различных видах 

рафинированных растительных масел заводского производства. Установлено, что интенсивность оки-
слительных процессов в растительных маслах обусловлена не только количественным содержанием 
ненасыщенных жирных кислот, но и другими факторами. Проведенными иследованиями уста-
новлено, что наличие даже небольших концентраций ионов железа и меди в растительных маслах 
оказывает значительное влияние на их окислительную порчу. Для обеспечения оксистабильности 
растительных масел необходимо в технологическом процессе получения масел их максимальное 
извлечение. 

 
Ключевые слова: полиненасыщенная жирная кислота; поливалентные металлы; пероксидное 

число; растительные масла. 
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qimia 

 

 

 

mZime liTonebi mwvane bostneulSi da maTi gavlena nitratebis 

gansazRvris procesze  

nona WaliZe, evgenia Sengelia 

(g. naTaZis saxelobis sanitariis, higieniisა da samedicino ekologiis 

samecniero-კvleviTi instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia kvlevis Sedegebi, romlebic cxadyofs, rom dayovnebisas 

zogierTi bostneulis homogenizebul nimuSebSi mimdinareobs nitratebis koncent-

raciis arakontrolirebadi zrda. nitratebis koncentracia damokidebulia imaze, 

Tu sinjis momzadebidan drois ra monakveTSi xdeba maTi gansazRvra ionometriu-

li an kolorimetriuli meTodiT. 

nitratebis koncentraciis gansakuTrebuli zrda SeiniSneba qlorofilSem-

cvel mwvane bostneulis dayovnebul sinjebSi, magram cvlileba, saerTod, dakav-

Sirebulia bostneulSi mZime liTonebis raodenobriv da saxeobriv Semcveloba-

sTan. rac ufro maRalia maTi Semcveloba mwvane bostneulSi, miT ufro intensiu-

rad mimdinareobs nitratebis koncentraciis zrda sawyisTan SedarebiT.  

aRsaniSnavia, rom nitratebis koncentraciis zrdaze gavlenas ar axdens te-

nis Semcveloba. 
 

sakvanZo sityvebi: atomur-adsorbciuli meTodi; ionometriuli meTodi; kolo-

rimetriuli meTodi; mZime liTonebi; mwvane bostneuli; nitratebi. 
 

 

Sesavali  

agroteqnikuri RoniZiebebis araswori ganxorcieleba da bevri sxva faqtoris 

zemoqmedeba iwvevs mcenareul produqtebSi nitratebis dagrovebas, rac uaryofi-

Tad moqmedebs adaminis organizmze da SeiZleba sxvadasxva daavadebis warmoSo-

bisa da ganviTarebis mizezi gaxdes. mcenareul kulturebSi nitratebis Semcve-

loba damokidebulia memkvidrul-genetikur faqtorebze, Tumca Zalze didi mniS-

vneloba aqvs gamoyenebuli sasuqis saxeobas da raodenobas. amJamad metad aqtua-

luria e. w. organuli produqtebis (bioproduqtebis) warmoeba. amdenad, sasoflo-

sameurneo produqciis moyvanisas meti yuradReba unda mieqces sworad damuSave-

buli bunebrivi sasuqebis gamoyenebas, rac uzrunvelyobs mcenareSi nitratebis da-

grovebis minimalur dones. amasTan, metad mniSvnelovania produqciaSi nitratebis 

Semcvelobis analizis im meTodebis gamoyeneba, romlebic uzrunvelyofs maRal 

sarwmuno Sedegebs. 
 

 

ZiriTadi nawili 

sasoflo-sameurneo produqciaSi nitratebis raodenobis gansazRvra sxvada-

sxva meTodiT xdeba [1_3]. es meTodebi erTmaneTisagan gansxvavdeba rogorc gansaz-
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Rvris sizustiT, ise sirTuliT. TiToeuli meTodi iTvaliswinebs sinjis winaswar 

damuSavebas (daqucmaceba, homogenizacia) da Semdeg nitratebis eqstraqcias. Cven 

mier Catarebuli gamokvlevebiT [3, 4] dadgenilia, rom daqucmacebul, homogenize-

bul bostneulSi nitratebis gardaqmnis procesebi gansxvavebulad mimdinareobs. 

zogierTi saxeobis bostneulis daWra-daqucmacebas mosdevs nitratebis nitrite-

bad gardaqmna da, Sesabamisad, nitratebis Semcireba; zogSi ki _ nitratebis zrda 

nitritebis Semcirebis xarjze an sulac orive naerTis koncentraciis erTdro-

uli zrda.  

miRebuli SedegebiT nitratebis intensiuri zrdis dinamika aRiniSneba 40 wT-

is ganmavlobaSi da maT droSi zrdas ara aqvs stabiluri xasiaTi. magaliTad, zo-

gierTi saxeobis bostneulis (ZiriTadad mwvane bostneulis) daqucmacebisa da ho-

mogenizaciisTanave nitratebis koncentraciam SeiZleba 30 %-iT moimatos, Semdegi 

10 wT-is ganmavlobaSi ki _ 40_50 %-iT, Semdeg kidev 20_30 %-iT da saboloo jamSi 

(40 wT-is gasvlis Semdeg) sinjebSi nitratebis Semcvelobam SesaZlebelia stan-

dartiT dadgenil zRvrul dasaSveb normas bevrad gadaaWarbos.  

Cveni kvlevis mizani iyo nitrat-nitritebis transformaciis amgvar meqanizmze 

moqmedi faqtorebis dadgena da maTi zemoqmedbis donis Seswavla. 

gamokvleulia nitratebis droSi cvlilebis dinamika iseTi bostneulis sin-

jebSi, rogoricaa avokado, brokoli, ispanaxi, pitna, mJauna, niaxuri, salaTis fu-

rclebi, oxraxuSi, qinZi.  

bostneulis sinjebSi nitratebis Semcvelobis gansazRvra xdeboda parale-

lur reJimSi homogenizaciisTanave da 30 wT-iT haerze dayovnebis Semdeg ionomet-

riuli da kolorimetriuli meTodebiT ISO1042-83, ISO4788-80 standartebis mixedviT. 

miRebuli Sedegebi mocemulia 1-l cxrilSi 

 

cxrili 1 

nitratebis Semcvelobis cvlilebis dinamika homogenizebul  

mwvane bostneulis sinjebSi 

 

bostneulis 

dasaxeleba 

ionometriuli 

meTodiT gazomili 

nitratebis sawyisi 

Semcveloba, mg/kg 

ionometriuli 

meTodiT gazo- 

mili nitrate-

bis Semcveloba 

30 wT-iT dayov- 

nebis Semdeg, 

mg/kg 

kolorimet-

riuli meTo-

diT gazomi-

li nitrate-

bis Semcve-

loba, mg/kg 

kolorimetriuli 

meTodiT 

gazomili nitra- 

tebis Semcveloba 

30 wT-is Semdeg, 

mg/kg 

avokado 20,0 50,6 23,9 55.3 

oxraxuSi 18,2 41,9 19,6 42,7 

brokoli 1004 2039 1010 2000 

pitna 1045 4071 1100 5000 

mJauna 2065 7018 2740 7500 

salaTis 

furclebi 
6068 1104 6470 1200 

niaxuri 1100 1802 1200 2000 

ispanaxi 1004 3041 1100 3000 
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rogorc cxrilidan Cans, nitratebis koncentraciis gansakuTrebuli zrdა aR-

iniSneba oxraxuSis, pitnisa da ispanaxis sinjebSi, sadac 30 wT-შi nitratebis Sem-

cveloba sawyisTan SedarebiT 2,5_3-jer gaizarda. 

Seswavlilia homogenizebul bostneulSi nitratebis koncentraciis cvlile-

bis dinamikaze tenis Semcvelobis gavlena. nitratebis cvlilebis dinamika oxra-

xuSis nimuSebis 105° С-ze gamoSrobisa da mudmiv masamde miyvaniს SemTxvevaSi moce-

mulia me-2 cxrilSi. 

 

cxrili 2 

nitratebis cvlilebis dinamika nimuSebis 1050 С-ze gamoSrobis,  

mudmiv masamde miyvanisa da haerze dayovnebisas 

 

nimuSSi 

nitratebis 

sawyisi 

Semcvelo- 

ba, mg/kg 

nimuSSi 

nitratebis 

Semcveloba 

haerze 30 wT- 

iT dayovne- 

bisas, mg/kg 

nitratebis 

Semcveloba 30 

wT-iT Tavda-

xurul Wur-

WelSi haerze 

dayovnebisas, 

mg/kg 

nitratebis Sem-

cveloba 105 °С-ze 

mudmiv masamde 

gamomSral 

nimuSSi, mg/kg 

nitratebis Sem- 

cveloba 105 °С-ze 

mudmiv masamde 

gamomSral da 

haerze 30 wT-iT 

dayovnebul 

nimuSSi, g/kg 

18,2 41,9 34,5 135 1,63 

 

cxrilSi moyvanili monacemebi cxadyofs, rom nimuSis gamoSrobiT da mudmiv 

masamde miyvaniT nitratebis koncentracia sagrZnoblad gaizarda, rac isedac mo-

salodneli iyo, Tumca haerze dayovnebiT maTi Semcvelobis zrda gacilebiT in-

tensiurad mimdinareobda.  

naSromebSi [2, 3] aRniSnulia, rom homogenizebul bostneulis sinjebSi nitra-

tebis zrdas savaraudod ganapirobebs bostneulis SedgenilobaSi Semavali poli-

ujeri naerTebis daJangva JangbadTan da mis gaaqtiurebul formebTan urTierT-

qmedebis Sedegad. poliujeri naerTebis ormagi bmebis adgilas am dros warmoqmni-

li zeJangebi Jangavს denitrifikaciiT warmoqmnil nitritebis nawils da gardaqm-

nis maT nitratebad. naSromSi aRniSnulia, rom lipidebis peroqsidaciis mniSvne-

lovani daCqareba mimdinareobs cvladi valentobis liTonebis, gansakuTrebiT rki-

nisa (Fe) da spilenZis (Cu) umniSvnelo raodenobiT arsebobisas.  

am SemTxvevaSi Fe+2-is lipidebis hidroperoqsidebTan urTierTqmedebis Sede-

gad mimdinareobs jaWvebis ganStoeba: 

Fe+2 + LOOH - Fe+3 +HO*+ LO*. 

warmoqmnili LO* radikalebi ki inicirebs lipidebis axali jaWvebis daJangvas: 

LO* +LH - LOH +L*, 

L* +O2  LOO* ... da a.S 

mwvane bostneulSi nitratebis zrdis dinamikaze polivalenturi liTonebis 

gavlenis Sefasebis mizniT sakvlevi bostneulis sinjebSi gansazRvrul iqna mZime 

liTonebis Semcveloba atomur-adsorbciuli meTodiT. miRebuli Sedegebi mocemu-

lia me-3 cxrilSi. 
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cxrili 3 

bostneulis sinjebSi mZime liTonebis Semcveloba (mg/kg) 

nimuSis 

dasaxeleba 

 

spilenZi 

 

TuTia rkina nikeli manganumi qromi tyvia kadmiumi 

 
zdk 

5 

zdk 

10 

zdk 

18 
 

zdk 

2 
  

zdk 

0,03 

avokado 7,095 48,33 22,31 0,436 0,88 0,33 0,046 0,0676 

brokoli 0,214 8,66 4,393 0,107 0,744 0,057 0,01 0,0165 

pitna 9,155 16,228 59,77 0,599 6,359 0,46 0,056 0,0689 

mJauna 11,57 9,20 26,1 0,363 2,66 0,708 0,06 0,09 

ispanaxi 3,52 3,36 17,96 0,1998 11,8 1,008 0,0288 0,037 

salaTis 

furceli 
32,56 3,899 2,36 0,19 7,718 0,358 0,0197 0,365 

niaxuri 0,048 8,337 174,9 0,262 9,618 0,45 0,0382 0,051 

 

 

 
 

nax. 1. gamokvleul bostneulis sinjebSi nitratebis koncentraciis  

jeradi da procentuli zrda 30 wT-iT dayovnebisas  

 

me-3 cxrilSi da 1-ლ nax-ze moyvanili monacemebidan Cans, rom nitratebis kon-

centraciis yvelaze intensiuri zrda SeiniSneba pitnasa (224 %) da ispanaxSi (227 

%), romlebSic erTdroulad rkinis, spilenZisa da manganumis maRali Semcvelobaa. 

avokadoSi spilenZis Semcvelobam Seadgina 7.095 mg/kg, rkinisაm _ 22.31 mg/kg. amas-

Tan, nitratebis koncentracia sawyisTan SedarebiT 2.53-jer gaizarda. pitnaSi avo-

kadosTan SedarebiT maRalia spilenZiსა (9.155mg/kg) da rkinis (59.77 mg/kg) Sem-

cveloba, xolo nitratebis koncentracia sawyisTan SedarebiT 3,24-jeraa გazrdi-

2,53

2,2

3,24

2,7

3,2

1,7 1,65
150%

129%

224%

172%

227%

70% 65%

ავოკადო ბროკოლი პიტნა მჟაუნა ისპანახი სალათის

ფურცელი

ნიახური

ჯერადი ზრდა პროცენტულიზრდა%
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li. niaxurSi mxolod rkinis Semcveloba aRmoCnda maRali (174.9 mg/kg) da nit-

ratebis koncentracia 1,65-jer gazrdili, manganumis Semcveloba ki 9,61m mg/kg-ia; 

rac Seexeba ispanaxs, masSi spilenZisa da rkinis Semcveloba sxva bostneulTan 

SedarebiT gacilebiT dabalia (Sesabamisad, 3.52 mg/kg da 17.96 mg/kg). aRiniSneba ni-

tratebis koncentraciis yvelaze mniSvnelovani zrda. es SeiZleba imiT aixsnas, 

rom ispanaxSi sxva bostneulTan SedarebiT yvelaze maRali manganumis Semcveloba 

aRmoCnda (11,8mg/kg). es ki savaraodod gavlenas axdens rogorc warmoqmnili aqti-

uri radikalebis momatebaze, ise nitratebis koncentraciis zrdaze. igive SeiZ-

leba iTqvas pitnaze, romelic gamoirCeva rkinis, spilenZisa da manganumis maRali 

SemcvelobiT da, rac mTavaria, nitratebis koncentracia masSi sawyisTan Sedare-

biT 3,2-jeraa გაzrdili. 

 

 

daskvna 

amrigad, Catarebuli gamokvlevebiT dadasturda, rom bostneulis homogenize-

bul nimuSebSi dayovnebisas mimdinareobs nitratebis koncentraciis arakontroli-

rebadi zrda. koncentraciის zrda pirvel rigSi damokidebulia imaze, Tu sinjis 

momzadebidan drois ra monakveTSi xdeba maTi gansazRvra. nitratebis koncentra‐

ciis gansakuTrebuli zrda SeiniSneba qlorofilSemcveli mwvane bostneulis da‐

yovnebul sinjebSi da dakavSirebulia bostneulSi mZime liTonebis raodenobriv 

da saxeobriv Semcvelobaze. rac ufro maRalia maTi Semcveloba, miT ufro in‐

tensiurad mimdinareobs nitratebis koncentraciis zrda sawyisTan SedarebiT. aR-

saniSnavia isic, rom nitratebis koncentraciis zrdaze gavlenas ar axdens ten-

Semcveloba. 
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CHEMISTRY 
 
 

HEAVY METALS IN GREEN VEGETABLES AND THEIR INFLUENCE ON THE 
DETERMINATION OF NITRATE CONCENTRATION 

N. Tchalidze, E. Shengelia  

(G. Natadze Scientific Research Institute of Sanitation, Hygiene and Medical Ecology,Georgian Technical 
University) 

 
Resume: There are shown researches that in homogenized, vegetable runs unregulated increases of 

nitrate concentration. In the test samples nitrate concentration depends on time when you test nitrate 
concentration after homogenization. Particular growth of nitrates observed in green vegetables, which are 
specified high quantitative concentration of chlorophyll and heavy metals, nitrate concentration grows up 
more intensively if there concentration is height. 

Moisture content does not affect the growth of the nitrate concentration.  

 
Key words: atomic-adsorption method; colorimetric method; green vegetables; heavy metals; ionome-

ric method; nitrates. 
 
 
 

 

ХИМИЯ 

 

 

ТЯЖЕЛЫЕ МЕТАЛЛЫ В ЗЕЛЕНЫХ ОВОЩАХ И ИХ ВЛИЯНИЕ НА 
ОПРЕДЕЛЕНИЕ КОНЦЕНТРАЦИИ НИТРАТОВ 

Чалидзе Н. Д., Шенгелия Е. Г. 

(Научно-исследовательский институт санитарии, гигиены и медицинской экологии им. Г. Натадзе, 

Грузинский технический университет) 

 
Резюме. Проведены исследования, которые свидетельствуют о неконтролированном росте 

концентрации нитратов в отстоянных гомогенизированных пробах некоторых овощей. Концентрация 
нитратов зависит от промежутка времени между гомогенизацией и их определением ионометри-
ческим или колориметрическим способом. Особый рост концентрации нитратов наблюдается в 
хлорофиллсодержащих зеленых овощах и находится в зависимости от количественного и видового 
содержания тяжелых металлов. Чем больше их содержание, тем интенсивнее возрастает концен-
трация нитратов. 

Содержание влаги не сказывается на росте в концентрации нитратов. 

 
Ключевые слова: атомно-адсорбционный метод; зеленые овощи; ионометрический метод; ко-

лориметрический метод; нитраты; тяжелые металлы. 
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rkinigzis transporti 

 

 

 

axali tipis sarelso wredi  

simon kvirkvia 

(Tbilisis satransporto kompania) 

 

 

reziume: statiaSi ganxiluli sarelso wredi (sw) gamoirCeva imiT, rom igi 

funqcionirebs sw-is Sesavali winaRobis mniSvnelobis mixedviT da, garda imisa, 

rom warmoadgens liandagis Tavisuflebisa da mTlianobis gadamwods (sensors), 

SeuZlia erTmaneTisagan ganasxvaos sakontrolo da Sunturi reJimebi; amasTan, 

drois realur masStabSi gansazRvros matareblis daSoreba sw-is mkvebavi bolo-

dan, rac sagrZnoblad გაaumjobesebs matarebelTa moZraobis regulirebis siste-

mis teqnikur-ekonomikur maCveneblebs. 

 

sakvanZo sityvebi: sarelso wredi (sw); Sesavali winaRoba; mokle SerTva; uqmi 

svla; avtomaturi salokomotivo signalizacia. 

 

 

Sesavali  

sarelso wredi (sw) rkinigzaze matarebelTa moZraobis maregulirebeli yve-

la Tanamedrove sistemis ZiriTadi elementia. igi asrulebs liandagis Tavisuf-

lebisa da mTlianobis informaciis gadamwodis, agreTve sasadguro, saliandago 

da salokomotivo mowyobilobebs Soris telemeqanikuri arxis funqcias [2]. sw-ze 

didwiladaa damokidebuli sadgurebisa da sadgurTSorisi ubnebis gamtarunaria-

noba da matarebelTa moZraobis usafrTxoeba. sw-is zemoT CamoTvlili funqciebis 

Sesasruleblad Mmsoflios mraval qveyanaSi iqmneba principulad axali sistemebi 

(saliandago Sleifebi, gogorwyvilebis mTvlelebi, radiolokaciuri mowyobilo-

bebi), magram yvela es sistema saimedoobiT da funqciuri SesaZleblobebiT sagrZ-

noblad CamorCeba sw-ebs [3].  

 

 

ZiriTadi nawili 

warmodgenili sarelso wredi gamoirCeva ori niSniT: erTia is, rom sw-is 

reJimebi (normaluri, Sunturi, sakonrolo), ganisazRvreba sw-is Sesavali wina-

Robebis _ rmS(f)-isa da rus(f)-is mixedviT, romlebic izomeba mokle SerTvisa da uqmi 

svlis meTodiT uwyveti sixSiruli avtomaturi salokomotivo signalizaciis (ass) 

TiToeuli f sixSirisTvis (f=75, 125, 175, 225, 275 hc); meore ki is, rom ass-is signali 

sw-Si matareblis Semxvedrad gadaicema denis stabilizaciis reJimSi. sw-is 

                                                 
 aRniSnul siaxleze avtors miRebuli aqvs patenti [1]. 
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Sesavali winaRoba f sixSireze gulisxmobs U(f)-is Sefardebas I(f)-Tan (nax. 1), sadac 

U(f) da I(f) ass-is f sixSiris signalis Zabvisa da denis efeqturi mniSvnelobebia. 

rmS(f)-is gamoTvla xdeba CarTuli (Sekruli) K eleqtronuli komutatorisaTvis, 

xolo rus(f)-isa _ gaTiSuli K-Tvis. gamoTvlebis gasamartiveblad CarTuli K-s 

winaRoba miCneulia nulis tolad, xolo gaTiSulisa _ usasrulod did sidided. 

t1 da t2, Sesabamisad, aRniSnavs sw-is mkvebavi da sareleo boloebis 

SemaTanxmebel transformatorebs, xolo mp _ maizolirebel pirapirebs. 

 
 

nax. 1. sarelso wredis eleqtruli sqema 

 

sw-is muSaobis dawyebis win sruldeba Semdegi mosamzadebeli faza: Tavisu-

fal sw-Si liandagis mTlianobis pirobebSi gamoiTvleba rmS(f) da rus(f) TiToeuli 

f-Tvis da am sidideebis damaxsovreba xdeba RmS(f)-isa da Rus(f)-is saxiT, sadac 

RmS(f)=rmS(f) da Rus(f)=rus(f). sul dasamaxsovrebelia aTi sidide: RmS(275), Rus(275), 

RmS(225), Rus(225), RmS(175), Rus(175), RmS(125), Rus(125), RmS(75) da Rus(75).Aam sidideebis 

damaxsovrebiT mosamzadebeli faza mTavrdeba da sw iwyebs muSaobas normalur 

reJimSi: sw-s t1-is saSualebiT miewodeba U(275) (ass-Si 275 hc-s Seesabameba nulo-

vani siCqare) da periodulad izomeba rmS(275) da rus(275). cxadia, rmS(275) < rus(275) da, 

Sesabamisad,  

 rus(275) > RsaS(275) > rmS(275),  (1)  

sadac 

 RsaS(275)=0.5(RmS(275)+Rus(275)). P 

piroba (1) normalur reJimSi yofnis pirobaa. 

liandagis mTlianobis darRvevisas (gatexilia relsi) rmS(275)-ze aRar axdens 

gavlenas t2 da masTan mierTebuli K, amitom rmS(275) izrdeba da xdeba Rus(275)-ze 

meti. Rus(275) gamoTvlilia mosamzadebel fazaSi, dauzianebeli relsis dros da, 

radgan Rus(275) > RsaS(275), amitom 

 rmS(275) > RsaS(275).  (2) 

piroba (2)-iT irRveva piroba (1)-is marjvena nawili da es garemoeba sakon-

trolo reJimis dadgomaze mianiSnebs. sakontrolo reJimSi grZeldeba rmS(275)-is 

gamoTvla. liandagis mTlianobis aRdgenis Semdeg piroba (2) dairRveva da am niS-

niT sw dabrundeba normalur reJimSi. 

normalur reJimSi sw-is daSuntvisas rus(275) imdenad mcirdeba, rom sruldeba 

Semdegi piroba: 

 rus(275) < RsaS(275),  (3) 
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rac niSnavs piroba (1)-is marcxena nawilis darRvevas, riTac fiqsirdeba Sunturi 

reJimi. Suntis aRmoCenisTanave sw iwyebs ass reJimSi muSaobas: matareblis Semxve-

drad relsebSi gadaicema matareblis dasaSvebi siCqaris Sesabamisi f sixSiris si-

gnali I(f) denis stabilizaciis reJimSi, Tanac grZeldeba rus(f)-is perioduli gamo-

Tvla da sruldeba Semdegi piroba: 

 rus(f) < RsaS(f),  (4) 

sadac RsaS(f)=0.5(RmS(f)+Rus(f)). 

(4) warmoadgens sw-ze Suntis arsebobis pirobas. amasTan, radgan U(f)=I(f)Rsw(f) 

da Rsw(f) sw-is Sesavali winaRobaa f sixSireze, stabilizebuli (mudmivi) I(f)-is 

dros U(f) proporciulia Rsw(f)-is, xolo Rsw(f), Tavis mxriv, proporciulia sw-is 

mkvebavi bolodan Suntamde manZilisa.  

amrigad, ass reJims I(f)-is stabilizaciis wyalobiT axasiaTebs Semdegi dade-

biTi Tvisebebi: 

 U(f)-is sidide drois realur reJimSi asaxavs moZravi Semadgenlobis daSorebas 

sw-is mkvebavi bolodan;  

 maRali energoefeqtianoba, radgan I(f)-is SesazRudavad aRar gamoiyeneba balas-

turi winaRoba;  

 I(f)-is stabilizacia aumjobesebs lokomotivze ass-is signalis miRebis piro-

bebs. 

Suntis moxsnis SemTxvevaSi rus(f) imdenad izrdeba, rom piroba (4) irRveva da 

am niSniT sw gadadis normalur reJimSi. 

sw-is reJimebs Soris gadasvlis aRniSnuli kriteriumebis marTebuloba mowm-

deba Sesabamisi gamoTvlebiT sw-is realizaciisas, roca liandagi Sedgenilia P50 

tipis relsebisagan da gamoyenebulia ПОБС-2А tipis t1 da t2 transformatorebi 

(transformaciis koeficientia 42). relsTaSorisi balastis gaJonva ugulvebel-

yofilia. rmS(f)-is da rus(f)-is gaangariSeba xdeba sw-is sxvadasxva sigrZis dros 75 

hc da 275 hc sixSireebisaTvis, xolo normatiuli Sunti (0,06 omi) daideba sare-

leo boloze. gaangariSebis Sedegebi mocemulia cxrilSi, romelic asaxavs sw-is 

Sesavali winaRobis damokidebulebas sxvadasxva faqtorze. 
 

sw-is Sesavali winaRobebis damokidebuleba sxvadasxva faqtorze 

 

sw-is 

sigrZe, m 

sixSire, 

hc 

normaluri reJimi Sunturi (ass) 

reJimi 

sakontrolo 

reJimi 

rმშ(f), 

omi 

rუს(f), 

omi 

Rსაშ(f), 

omi 

rმშ(f), 

omi 

rუს(f), 

omi 

rმშ(f)=rუს(f), 

omi 

100 
75 234 2157 1195,5 201 258 4200 

275 798 2280 1539 572 587 4200 

300 
75 454 2221 1337,5 438 470 4200 

275 1173 2443 1808 1115 1223 4200 

600 
75 758 2311 1534,5 747 769 4200 

275 1741 2646 2193,5 1715 1717 4200 

1200 
75 1248 2465 1846,5 1240 1255 4200 

275 2431 2950 2690,5 2424 2425 4200 
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rogorc cxrilidan Cans, cvladi faqtorebis (sw-is sigrZe, ass-is sixSire) 

TiToeuli mniSvnelobisTvis kmayofildeba sakontrolo reJimSi gadasvlisa (2) da 

Suntur reJimSi gadasvlis (3) pirobebi, xolo ass reJimSi yofnisas sruldeba pi-

roba (4); Suntis aRebisas ki es ukanaskneli irRveva da sw gadadis normalur 

reJimSi. 

garda zemoaRniSnulisa, ass da sakontrolo reJimebidan normalur reJimSi 

gadasvlaze mianiSnebs agreTve rus(f)-s da rmS(f)-s Soris sxvaobis mkveTri zrda, ro-

melic Tan axlavs am gadasvlas, rac cxrilidanac kargad Cans.  

maizolirebeli pirapirebis dazianebis advilad aRmosaCenad sasurvelia me-

zobeli sw-ebis komutatorebis CarTvis (damoklebis) momentebis erTmaneTis mimarT 

droSi daZvra. 

sw-is elementebis arastabilurobis gavlenis Sesamcireblad sw-is muSaobaze 

SesaZlebelia RmS(f)-isa da Rus(f)-is perioduli koreqtireba sw-is muSaobis procesSi. 

sw-is Tviseba, akontrolos matareblis gadaadgileba sw-is farglebSi drois 

realur reJimSi, zrdis gadasarbenis da sadguris gamtarunarianobas da qmnis wa-

namZRvrebs matareblebis avtotarebis sistemis danergvisaTvis, xolo is garemo-

ebebi, rom sw-s SeuZlia Sunturi sakontrolo reJimebis erTmaneTisagan garCeva da 

advilia misi realizeba mikroeleqtronul bazaze, sakmaod gaamartivebs da ga-

aiafebs sw-is danergvas da Semdgom eqspluatacias rkinigzaze, 

 

 

daskvna 

amrigad, Catarebuli gaangariSeba cxadyofs, rom axali tipis sarelso wredi 

savsebiT qmedobaunariania, iolia misi mikroeleqtronuli realizacia, radgan ar 

saWiroebs arsebul sw-ebSi farTod gamoyenebul eleqtromeqanikur da induqciur 

elementebs da misi danergvis SemTxvevaSi matareblis gadaadgilebis kontrolis 

wyalobiT sagrZnoblad gaizrdeba rkinigzis gamtarunarianoba, xolo ass denis 

eleqtronuli stabilizacia gaaumjobesebs energoefeqtianobas da saimedoobas, 

rac jamSi mniSvnelovnad aamaRlebs sw-is teqnikur-ekonomikur maCveneblebs. 
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RAILWAY TRANSPORT 
 
 

NEW TYPE OF RAIL-TRACK CIRCUIT 

S. Kvirkvia  

(Tbilisi Transport Company) 

 
Resume: Innovation of the proposed rail-track circuit (TC) lies in the fact, that it operates on the input 

resistance of the TC. On top of sensing track continuity and nonoccupancy, distinguishing between shunted 
and control operating modes, the TC is able to measure in real time the distance between the feed end of the 
TC and the train, substantially improving technical and economic metrics of train movement regulation 
system.  

 
Key words: automatic train control; idling; input resistance; short circuit; rail-track circuit. 

 
 
 

 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 

 

 

РЕЛЬСОВАЯ ЦЕПЬ НОВОГО ТИПА 

Квирквия С. М. 

(Тбилисская транспортная компания) 

 
Резюме. Новизна рассмотренной в статье рельсовой цепи (РЦ) заключается в том, что она 

функционирует по значениям входного сопротивления РЦ и помимо того, что реализует функцию 
датчика свободности и целостности рельсовой линии, может отличить друг от друга контрольный и 

шунтовый режимы, а также определить расстояние от питающего конца РЦ до поезда в реальном 
масштабе времени, что существенно улучшает технико-экономические показатели регулирования 
движения поездов. 

 
Ключевые слова: автоматическая локомотивная сигнализация; входное сопротивление; корот-

кое замыкание; рельсовая цепь; холостой ход. 
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msubuqi mrewveloba 

 

 

 

safexsacmle kompoziciuri masalebis adheziur da koheziur 

simtkiceebs Soris Tanafardoba wonasworuli procesis pirobebSi  

mimoza qarqaSaZe 

(ak. wereTlis saxelmwifo universiteti) 

 

 

reziume: safexsacmle masalebis weboTi dakavSirebisas gardauvalia adhezi-

uri da koheziuri urTierTqmedeba. realur sistemaSi adheziuri simtkice ganisa-

zRvreba adheziuri da koheziuri Zalebis erToblovi moqmedebiT. amitom Zalze 

mniSvnelovania adheziasa da kohezias Soris Tanafardobis dadgena. naSromSi gan-

xilulia tolobebi, romlebic miRebulia zedapiruli energiis Sesaxeb wonaswo-

ruli procesisTvis. am tolobebiT SesaZlebelia adheziisa da koheziis muSaobisa 

da maTi polaruli da dispersiuli mdgenelebis wonasworuli sidideebis gaanga-

riSeba, rac kontaqtSi myofi fazebis adheziisa da koheziis muSaobisa da kuTri 

zedapiruli energiis sidideebis dakavSirebis saSualebas iZleva. 

 

sakvanZo sityvebi: adhezia; dispersiuli komponentebi; kohezia; molekuluri 

urTierTqmedeba; webo; wonasworuli procesi. 

 

 

Sesavali  

safexsacmle masalebis urTierTkontaqtisas zedapiruli fenebi ganicdis ad-

heziur zemoqmedebas. realur sistemebSi adheziuri simtkice ganisazRvreba adhezi-

uri da koheziuri Zalebis erToblivi moqmedebiT. amitom, Zalze mniSvnelovania 

adheziasa da kohezias Soris Tanafardobis codna. ganvixilavT Tanafardobas, ro-

melic miRebulia zedapiruli energiis Sesaxeb wonasworuli procesisaTvis. afs-

kebis muSaobis wonasworuli nawili damokidebuli ar aris maTi gancalkevebis pi-

robebsa da garemoze da arc afskebis sisqeze, rac axasiaTebs WeSmarit adhezias. 

adheziasa da kohezias Soris Tanafardoba warmodgenilia am urTierTqmedebis po-

laruli da arapolaruli mdgenelebis damokidebulebiT. 

 

 

ZiriTadi nawili 

adheziis muSaoba SeiZleba gamoisaxos, rogorc dispersiuli da polaruli 

koordinatebis jami: 

 
p
a

d
aa WWW  ,  (1) 

sadac analizuri saxiT warmodgenilia koheziis jamuri muSaoba. kondensirebuli 

sxeulebis molekuluri urTierTqmedebis Taviseburebebidan gamomdinare, adheziisa 

da koheziis jamuri muSaoba SeiZleba ganisazRvros Semdegi formulebiT: 
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 










4

1

2

1

6 2
12

1221

mH
AnnWa ,  (2) 

 










4

1

2

1

6 2
11

11
2
1

mH
AnWk ,  (3)  

sadac n  molekulebis ricxvia erTeul moculobaSi; a _ molekuluri urTierT-

qmedebis mudmiva; H _ or kondensirebul fazas Soris dacileba; m  _ maCvenebeli, 

romelic axasiaTebs zedapiris aZrobis Zalis potencials. 

molekuluri urTierTqmedebis mudmiva warmoadgens ori mudmivas _ dispersi-

uli da polaruli mdgenelebis _ jams: 

 pd AAA  .  (4) 

adheziisa da koheziis SemTxvevaSi molekuluri urTierTqmedebis mudmiva to-

lia: 

 
21

21
2112 2

3







 hAd
,  (5) 

 2
1111 4

3 hA d .  (6) 

aq h  plankis mudmivaa;  _ eleqtronis ricxvis sixSire;  _ kontaqtSi myofi 

molekulebis polarizebuloba. 

ori sxeulis dispersiuli urTierTqmedebis mudmiva SeiZleba gamoisaxos am 

sxeulebis koheziisa da dispersiuli mudmivebis _ 
d
11A -isa da 

d
22A -is meSveobiT: 

 




















2

1
22

1

2
11

2211
11

2

a
aA

a
aA

AAA
dd

dd
d .  (7) 

Tu ori sxeulis polarizebuloba erTnairia, anu 21 aa  , maSin (7) toloba Se-

iZleba ase gamartivdes: 

 
dd

dd
d

2211

2211
12

2

AA
AA

A


 .  (8) 

dacileba kontaqtSi myof or sxeuls Soris SeiZleba gamoisaxos Semdegi sa-

xiT: 

 2

1

221112 )( HHH    (9) 

da, Sesabamisad, 

 
22

2

11

1

H
n

H
n

 .  (10) 

(2), (3) da (8), (10) tolobebis kombinirebiT miiReba gamosaxuleba, romelic sa-

Sualebas iZleva daakavSiros adheziisa da koheziis wonasworuli muSaoba disper-

siuli urTierTqmedebiT: 

 
dd

dd

d
k,2

d
k,1

d
k,2

d
k,1d

a

21

2142









WW

WW
W .  (11) 

 (11) toloba erTmaneTTan akavSirebs ara marto adheziisa da koheziis wonas-

worul muSaobas, aramed kontaqtSi myofi fazebis zedapiruli energiis sidideeb-
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sac. analogiuri kavSiri adheziasa da kohezias Soris SeiZleba damyardes (5) da 

(6) tolobebis safuZvelze: 

 2

1

2211
21

1
221

12 )(
)(2 ddd AAA





 .  (12) 

roca 21   ,  

  2
1

221112
ddd AAA  .  (13) 

 (7) da (10) tolobebis gamoyenebiT miiReba kavSiri adheziuri da koheziuri 

urTierTqmedebis dispersiul komponentebs Soris: 

    2
1

21
2

1

2 ddd
k,2

d
k,1

d
k  WWW .  (14)  

(11) formulis analogiurad, Sualeduri gardaqmnebis gamotovebiT SeiZleba 

miRebul iqnes gamosaxuleba adheziis wonasworuli muSaobis polaruli kompone-

ntebis gansazRvrisaTvis: 

  2
1

212 ppp
a W .  (15)  

(1) da (15) tolobebis saSualebiT miiReba adheziisa da koheziis muSaobisa da 

maTi polaruli da dispersiuli komponentebis wonasworuli sidideebi, rac kon-

taqtSi myofi fazebis adheziisa da koheziis muSaobisa da kuTri zedapiruli ene-

rgiis sidideebis dakavSirebis saSualebas iZleva. Tu cnobilia kontaqtSi myofi 

sxeulebis Tvisebebi, SeiZleba adheziisa da koheziis muSaobis gaangariSeba.  
 

Tanafardoba adheziisa da koheziis wonasworul muSaobebs Soris 
 

kontaqtSi myofi zedapirebis 

masala 

koheziis muSaoba adheziis muSaoba 

k,1W  k,2W  (14) 

formuliT 

(15) 

formuliT 

polieTileni da poliqloropreni 66,4 54,6 60,2 56,8 

polieTileni da polistiroli 64,2 57,6 60,8 55,0 

polieTileni da 

polimeTilmeTakrilati 

64,0 57,6 60,8 51,1 

polieTileni da 

polibuTilmeTakrilati 

48,2 57,6 52,5 47,1 

polieTileni da 

polivinilacetati 

57,2 57,6 57,0 46,2 

poliqloropreni da 

polidimeTilqsiloqsani 

66,4 18,2 43,4 40,8 

poliqloropreni da polistiroli 66,4 64,2 66,0 64,8 

polimeTilmeTakrilati da  

polibuTilmeTakrilati 

64,0 48,2 55,7 54,2 

polimeTilmeTakrilati da  

polistiroli 

64,0 64,2 64,1 62,4 

polivinilacetati-

polibuTilmeTakrilati 

75,2 48,2 52,0 49,8 

 

adheziis wonasworuli muSaobis da zedapiruli energiis cnobili sidideebi-

saTvis (14) da (15) tolobebis gamoyenebiT gaiangariSeba adheziis wonasworuli mu-
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Saobis is nawili, romelic formirdeba dispersiuli da polaruli urTierTqmede-

biT. gaangariSebis Sedegebi mocemulia cxrilSi. 

cxrilSi warmodgenili yvela sistemis Semadgeneli nawilebis koheziis mu-

Saoba k,1W  da k,2W  adheziis wonasworuli muSaobis Tanazomadia, Tanac yvela Sem-

TxvevisaTvis gamoyenebulia utoloba. 

 k,1W k,2W . 

Tu 

 k,2W < aW , 

maSin wonasworul pirobebSi zedapiridan Ziris adheziur aZrobas Tan axlavs kon-

taqtSi myofi webos afskis lanCidan koheziuri aZroba. 

adheziis wonasworuli muSaobis kW  (14) formuliT miRebul mis dispersiul 

mdgenelTan SedarebiT dgindeba, rom d
aW -is gaangariSebuli mniSvnelobebi metia 

yvela sistemisaTvis da dispersiuli mdgeneli ganapirobebs wonasworuli adhezi-

is Camoyalibebas. 

cxrilis monacemebi saorientacioa da SeiZleba gamoyenebul iqnes mxolod 

adheziuri da koheziuri urTierTqmedebis raodenobrivi SefasebisaTvis. 

 

 

daskvna 

amrigad, warmodgenili tolobebis saSualebiT miiReba adheziisa da koheziis 

muSaobisa da maTi polaruli da dispersiuli komponentebis wonasworuli sidi-

deebi, rac kontaqtSi myofi fazebis adheziisa da koheziis muSaobisa da kuTri ze-

dapiruli energiis sidideebis dakavSirebis saSualebas iZleva. 
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LIGHT INDUSTRY 
 
 

THE RELATIONSHIP BETWEEN ADHESION AND COHESION OF SHOE 
COMPOSITE MATERIALS UNDER EQUILIBRIUM PROCESS CONDITIONS 

M. Karkashadze  

(A. Tsereteli State University) 

 
Resume: When joining shoe materials, there is an adhesive and cohesive interaction. In real systems, 

the adhesive strength is determined by the joint action of adhesion and cohesive forces. Therefore, it is very 
important to know the relationship between cohesion and adhesion. In this paper, there are considered such 
relationships based on the ideas of surface energy for the equilibrium process, given the equations by means 
of which it is possible to obtain equilibrium values of the work of adhesion and cohesion, their polar and 
dispersion components, which makes it possible to relate the work of adhesion and cohesion to the specific 
surface energy of the contacting phases.Therefore, knowing the properties of the contacting bodies, we can 
calculate the work of adhesion and cohesion.  

 
Key words: adhesion; cohesion; dispersion components; equilibrium process; glue; molecular Interaction. 

 
 
 

 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 

 

 

СООТНОШЕНИЕ МЕЖДУ АДГЕЗИЕЙ И КОГЕЗИЕЙ ОБУВНЫХ 
КОМПОЗИЦИОННЫХ МАТЕРИАЛОВ В УСЛОВИЯХ РАВНОВЕСНОГО 

ПРОЦЕССА 

Каркашадзе М. И. 

(Государственный университет А. Церетели) 

 
Резюме. При соединении обувных материалов имеет место адгезионное и когезионное 

взаимодействие. В реальных системах адгезионная прочность обусловливается совместным действи-
ем адгезионных и когезионных сил. Поэтому очень важно знать соотношение между когезией и 
адгезией. В работе рассмотрены те соотношения, которые получены о поверхностной энергии для 
равновесного процесса. Этими уравнениями можно получить равновесные значения работ адгезии и 
когезии, их полярные и дисперсионные компоненты, что позволяет связать работы адгезии и когезии 

со значениями удельной поверхностной энергии контактирующих фаз. Следовательно, зная свойства 
контактирующих тел, можно рассчитать работу адгезии и когезии. 

 
Ключевые слова: адгезия; дисперсионные компоненты; когезия; клей; молекулярное взаи-

модействие; равновесный процесс. 
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safeiqro mrewveloba 

 

 

 

naturaluri abreSumis qsovilebis warmoeba saqarTveloSi XIX-XX 

saukuneebSi  

giorgi kupraSvili, nani CxaiZe 

(saqarTvelos teqnikuri universitetis instituti teqinformi) 

 

 

reziume: meabreSumeoba da abreSumis qsovilebis warmoeba saqarTveloSi uZve-

les sameurneo saqmianobad iTvleba. abreSumis nawarmi qarTvelTa Sinamoxmarebis 

sagans warmoadgenda da eqsportis saxiT qveynis gareTac gadioda. XIX saukuneSi 

ruseTi dainteresebuli iyo saqarTvelodan da, saerTod, samxreT kavkasiidan, 

abreSumis parkisa da Zafis ruseTSi gataniT, radganac mas ar gaaCnia nedleuli 

iqauri abreSumis saqsovi fabrikebisaTvis. saqarTveloSi moyvanili parkis 60_70 % 

ruseTSi gadioda. darCenili nawilidan SinameurneobebSi xelis saqsov dazgebze 

muSavdeboda da sxvadasxva saxis e. w. `daraias~ qsovili iqmneboda, romlis nawili 

gasayidad gahqondaT, nawils ki adgilobrivi moxmarebisaTvis iyenebdnen. XX sau-

kunis 20-iani wlebidan saqarTveloSi moyvanili abreSumis parkis manqanuri wesiT 

gadamuSaveba saqarTveloSive xdeboda. am periodSi daiwyo meabreSumeobisa da 

abreSumis mrewvelobis, rogorc calkeuli wamyvani dargebis, Camoyalibeba. magram 

90-iani wlebidan, saqarTvelos damoukideblobis gamocxadebis Semdeg, aTeul-

wlobiT Seqmnili ekonomikuri kavSirebi gawyda da abreSumis warmoeba gaCerda. 

naSromSi mocemulia 1960_1990 wlebSi saqarTveloSi gamoSvebuli abreSumis 

qsovilebis ZiriTadi asortimentis saqsov dazgaze gawyobis parametrebi, rac SeiZ-

leba sasargeblo aRmoCndes naturaluri abreSumis gamoSvebis ganaxlebisaTvis. 

 

sakvanZo sityvebi: meabreSumeoba; naturaluri abreSumis qsovili; saqsovi daz-

ga; qsova; xami qsovili. 

 

 

Sesavali  

qsovilis miReba ori urTierTperpendikularuli Zafis CaxlarTvis saSuale-

biT adamianebis erT-erTi uZvelesi saqmianobaa. igi warmoiSva jer kidev neoliTur 

xanaSi. mecnierTa azriT, qsova ufro adre warmoiSva, vidre darTva da kidev ufro 

adre adamianebma iswavles moqnili wvrili grZeli masalebis erTmaneTSi Cawvna. 

pirveli boWko iyo WinWari, Semdeg seli, kanafi, bamba, matyli (narTis saxiT) da  

a. S. saqsovi dazgis pirveli winapari iyo vertikaluri CarCo, romelzec erTmane-

Tis paralelurad gabmuli iyo „qselis~ Zafebi. mqsoveli amorCeviT qselis Zafe-

bis nawils gamoswevda sxva Zafebisagan da gamoweul da datovebul Zafebs Soris 

warmoqmnil sivrceSi („xaxaSi~) TiTebiT an raime damxmare samarjviT („maqoTi~) 

gaatarebda „misaqselis~ Zafs. gatarebul misaqsels Caswevda wina misaqselis Zafi-
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saken („miabeWavda~) savarcxlis msgavsi samarjviT. Semdeg gamoswevda qselis sxva 

Zafebs da procesi meordeboda. Sedegad qselisa da misaqselis Zafebis erTmaneTSi 

CaxlarTviT miiReboda qsovili. aseTive principiT miiReba qsovili Tanamedrove 

urTules saqsov dazgebze. vertikalur CarCoebze kustaruli qsova amJamadac ga-

moiyeneba xaliCebis, fardagebis, mcire zomis gobelenebisa da sxvadasxva samSveni-

sebis Sesaqmnelad.  

Semdegi etapi iyo horizontaluri saqsovi dazga, sadac qseli horizontalu-

rad iyo gadaWimuli saqsov dazgaze. is Zafebi, romlebic erTdroulad moZraobda 

`xaxis~ misaRebad, tardeboda specialuri naxvretis mqone ReroebSi (`dgimis Tvle-

bSi~), romlebic saerTo CarCoSi („dgimSi~) iyo Camagrebuli da moZraobda mqso-

velis xeliT an fexis pedlebiT. xelis saqsov dazgebze iqsoveboda rogorc mar-

tivi xlarTis, ise ulamazesi da urTulesi xlarTis mqone qsovilebi. aseTi saxiT 

moaRwia saqsovma dazgebma XVIII saukunis bolomde. qarTul sinamdvileSi parale-

lurad arsebobda vertikaluri saqsovi dazgebic, e. w. „yda~, „ydani~ da „akazmva~, 

romlebzec ZiriTadad Salis qsovilebi iqsoveboda. 

samrewvelo revoluciis dasawyisi (XVIII s.) gansakuTrebuli bumiT gamovli-

nda safeiqro dargSi. am mxriv lideri iyo didi britaneTi. 

1773 wels ingliseli gamomgoneblis jon keis mier Seiqmna „mfrinavi maqo~, 

romelic (xaxaSi maqos xeliT gatarebis nacvlad) mimmarTvelze gaityorcneboda 

mtyorcnelis saSualebiT. „mfrinavi maqo~ swrafad gavrcelda jer inglisSi, Sem-

deg sxva qveynebSic. inglisSive edmund kartreitis mier Seiqmna iseTi saqsovi 

dazga, romelzedac yvela operacia meqanikurad sruldeboda. saqsovi dazgis siC-

qaris gazrdas didad Seuwyo xeli saketi meqanizmis gamogonebam, romelic icavda 

dazgas maqos xaxaSi CarCenisagan, rasac SeeZlo gamoewvia qselis masobrivi gaw-

yveta mibeWvis momentSi. paralelurad gamogonebebi inergeboda safeiqro sawarmoo 

procesis sxva sferoebSic; magaliTad, 1765 wels ingliselma mqsovelma da dur-

galma jeims xargrivsma gamoigona pirveli sarTavi manqana, romelsac erTdro-

ulad SeeZlo 8 Zafis darTva, SemdgomSi _ 16-isa da 24-is. 1767 wels tomas xeisma 

Seqmna mudmivi moqmedebis sarTavi manqana, ramac mkveTrad gazarda Sromis nayo-

fiereba da a.S.  

1804 wels Jozef maria Jakarma Seqmna xaxis warmomqneli meqanizmi _ Jakaruli 

(Jakarduli) manqana, romelic saSualebas iZleodaa cal-calke momxdariyo qselis 

TiToeuli Zafis an Zafebis jgufis moZraobis marTva xaxis warmoqmnisas. amisa-

Tvis man gamoiyena uwyvet jaWvad gadabmuli perforirebuli kartebis saSualebiT 

programuli marTva. perfokartebi iyo kompiuteruli daprogramebis pirdapiri wi-

namorbedebi. Jakarduli manqana iZleoda msxvilsaxiani qsovilis (gobelenebis, xa-

liCebis, sufrebisa da sxv.) meqanikurad Seqmnis saSualebas. es imdenad revolu-

ciuri gamogoneba iyo, rom gamoiwvia ajanyebebis seria safrangeTis qalaq lionSi 

daxelovnebuli mqsovelebis mxridan, romlebic miiCnevdnen, rom am manqanis Seqmnam 

maT samuSao daakargvina. 1834 wels mxolod lionSi ukve 2885 Jakarduli dazga 

muSaobda. 1889 wels Seiqmna Jakarduli manqana specialurad abreSumis msxvilsa-

xiani qsovilebis mosaqsovad. 1894 wels konstruirebul iqna mowyobiloba misa-

qselis masris avtomaturad Sesacvlelad maqoSi masraze Zafis amoTavebis Sem-

TxvevaSi da mas avtomaturi saqsovi dazga ewoda. aRsaniSnavia, rom masris avtoma-

turi gamocvla abreSumis qsovilebis Seqmnisas naklebad gamoiyeneboda, radgan es 

meTodi moiTxovda masraze misaqselis sarezervo naxvevis arsebobas, romelic mas-
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ris gamocvlis Semdeg masraze rCeboda, midioda narCenebSi da iwvevda Zvirad Ri-

rebuli abreSumis Zafis kargvas. 

XX saukunis meore naxevarSi saqsovi dazgebis parkSi Cndeba umaqoo saqsovi 

dazgebi. am dazgebze misaqselis gatareba xdeba mikromaqos, haeris nakadis, wylis 

Wavlis an rapirebis saSualebiT. umaqoo dazgebis gamoyenebiT gaizarda dazgis 

muSa sigane, Semcirda saqsov saamqroSi xmauri, xaxis simaRlis Semcirebam gamo-

iwvia qselis Zafebis wyvetaTa sixSiris Semcireba da sxv. bolo Taobis manqanebze 

avtomatizebulia rogorc ZiriTadi, ise damxmare operaciebi, gamoyenebulia mikro-

procesoruli, cifruli teqnologiebi, eleqtronuli centraluri marTva. 

rogorc aRvniSneT, saqarTveloSi uZvelesi droidan flobdnen darTvisa da 

qsovis xelobas. Zveli kolxeTi, rogorc zRvaze gamavali qveyana, cnobili iyo 

afrebisaTvis selis tiloebis damzadebiT. Semdgom dominirebda matylisa da ab-

reSumis qsovilebi. saqarTveloSi abreSumis warmoeba rom ZvelTaganve Sinamrewve-

lobis wamyvan dargs warmoadgenda, cnobilia pirvelsave literaturuli wyarodan 

(i. xucesi, „SuSanikis wameba~, V s.). mogzauri marko polo XIII saukuneSi werda: 

„saqarTveloSi didZali abreSumia, agreTve, abreSumisa da oqronarev qsovilebs 

amzadeben, romelTa ufro lamazs versad ipovni~.  

abreSumis warmoeba saukuneebis ganmavlobaSi saqarTvelos istoriisa da ku-

lturis ganuyofeli nawili iyo. abreSumis nawarmi qarTvelTa Sinamoxmarebis sa-

gans warmoadgenda da eqsportis saxiT qveynis gareTac gadioda. abreSumis war-

moeba mravalsafexuriania da moicavs abreSumis Wiis gamokvebas da parkis miRebas, 

abreSumis Zafis amoxvevas an parkis nawewidan narTis damzadebas, qsovisa da Re-

bvis procesebs. saqarTvelos sxvadasxva kuTxeSi dRemdea SemorCenili abreSumis 

Sinakustaruli warmoebis terminologia, Cvevebi da meTodebi Wiis gamokvebidan 

qsovilis miRebamde. 

XIX saukunis dasawyisidan saqarTvelo ruseTis mmarTvelobis qveS moeqca. 

ruseTi imTaviTve dainteresda kavkasiaSi, da kerZod saqarTveloSi, meabruSume-

obisa da abreSumis warmoebis mdgomareobiT da amas Tavisi mizezebi hqonda. 

ruseTi abreSumis qsovilebis Setanas da moxmarebas Tavis qveyanaSi saukune-

ebis win eweoda. abreSumi ruseTSi xvdeboda rogorc xarkis saxiT dapyrobili 

qveynebidan, ise vaWrobis mSvidobiani meTodebiT da saCuqrebis saxiT. magaliTad, 

datyvevebulis gamosyidvis safasuri SeiZleba yofiliyo abreSumi, romelic Zvel 

nawerebSi miTiTebuli iyo, rogorc „pavolokebi~. „pavoloka~ Zvirfaseulobad 

iTvleboda. masSi Sedioda farCa, xaverdi, atlasi, oqsamidi, romelTagan ikere-

boda boiarebisa da saeklesio pirebis Sesamoseli. amasTan, ruseTi abreSumis Zvi-

rfasi qsovilebiT vaWrobas eweoda. ruseTis geografiuli mdebareoba imis saSu-

alebas iZleoda, rom iqaur vaWrebs SeeZloT dabal fasebSi SeeZinaT abreSumis 

qsovilebi da Semdeg dasavleTis qveynebisaTvis momgebianad mieyidaT. Zvirad Rire-

buli abreSumis qsovilebi importis saerTo moculobis mniSvnelovan nawils war-

moadgenda. amitom TviT ruseTSi abreSumis qsovilebis gamoSvebas saxelmwifo-

ebrivi mniSvneloba hqonda. daarsda abreSumis saqsovi manufaqturebi. 1775 wli-

saTvis ruseTSi muSaobda 30-mde axali abreSumis saqsovi manufaqtura. parale-

lurad iyo TuTis nargaobis gaSenebisa da parkis moyvanis mcdelobebi, rac war-

matebiT ver dasrulda klimaturi pirobebisa da gamocdili specialistebis arar-

sebobis gamo. 1804 wlisaTvis erT-erT wyaroSi miTiTebulia 330-mde fabrika. Tumca 

am fabrikebis naxevari warmoadgenda wvril kustarul saamqros, romlebic farTo 
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moxmarebisaTvis Tavsafrebs, lentebsa da sxva wvrilman nawarms amzadebda, magram 

iyo fabrikebi, romlebic daxelovdnen xaverdis, farCis, taftisa da a.S. gamomu-

SavebaSi. ZiriTadad manufaqturebma Tavi moiyara moskovis guberniaSi, kerZod vla-

dimiris guberniis mimarTulebiT, im magistralis gaswvriv, romelsac abreSumis 

gzatkecili (Шоссе Шелковское) ewoda. nedleulis Sesyidva garedan xdeboda ab-

reSumis parkis an xami abreSumis Zafis saxiT, romelTa Sesasyidad qveynidan valu-

ta gadioda. 

 

 

ZiriTadi nawili 

zemoT moyvanili mokle mimoxilvidan cxadia, rom ruseTi dainteresebuli 

iyo samxreT kavkasiiT, rogorc nedleulis wyaroTi. jer kidev 1802 wels ruseTi-

dan saqarTveloSi movlinebuli iyo meabreSumeobis mTavari inspeqtori biberSte-

ini, romelsac unda aRewera, Tu rogor mdgomareobaSi iyo kavkasiaSi meabreSume-

oba da SeerCia adgilebi, sadac mizanSewonili iqneboda meabreSumeobis ganviTa-

reba. amas mohyva saqarTveloSi meabreSumeobis saqmis reorganizacia: dainiSna spe-

cialuri inspeqtori, gatarda RonisZiebebi, rom glexebs maqsimalurad Caebarebi-

naT moyvanili parki, gaeumjobesebinaT parkidan Zafis amoxvevis procesi. amierkav-

kasiaSi TandaTan gafarTovda meabreSumeoba da gaizarda abreSumis parkis moyvana. 

XIX saukunis 50-ian wlebSi nedli parkis mosavali weliwadSi saSualod 700_800 

aTas fuTs (daaxloebiT 11-12 aTas t-s) Seadgenda. moyvanili parkis 60_70 % gahqon-

daT ruseTSi, mcire nawili _ TurqeTsa da dasavleT evropis qveynebSi. abreSumis 

darCenili nawilis gadamuSaveba adgilze xdeboda. Zafis amoxveva, grexa da qsova 

Zveli, kustaruli meTodebiT warmoebda.  

XIX saukuneSi abreSumis xami Zafi da qsovilebi glexebisaTvis garkveuli 

Semosavlis wyaro iyo. vaWrebi aqtiurad iZendnen maTgan aRniSnul saqonels, Sem-

deg ki ufro Zvirad yiddnen. glexobam garkveulwilad tradiciuli abreSumis 

qsovilebis damzadebas Tavi daaneba da mis nacvlad Semotanili iafi qsovilebis 

moxmarebaze gadavida. aman didi ziani miayena qarTuli abreSumis qsovilebis war-

moebis TviTmyofadobis SenarCunebas. rac Seexeba manqanur qsovas, sxva evropuli 

qveynebisa da ruseTis centraluri raionebis msgavsad saqarTveloSi mis daner-

gvas maincdamainc ar cdilobdnen da, ra Tqma unda, ruseTic ar iyo amiT daite-

resebuli. ufro meti yuradReba eqceoda Zafis amoxvevisaTvis gaumjobesebuli ma-

nqanuri meTodis danergvas da mcire Zafsaxvevi manufaqturebis Seqmnas, radgan 

ufro xelsayreli iyo parkis nacvlad parkidan xarisxianad amoxveuli Zafis ga-

tana. pirveli msoflio omis win saqarTveloSi muSaobda Telavis, samtrediis, xo-

nis, ozurgeTis abreSumsaxvevi patara fabrikebi, romlebic maleve daixura.  

saqarTveloSi xelis saqsov dazgaze tradiciulad mzaddeboda maRalxari-

sxiani abreSumis qsovili „daraia~. adreul saukuneebSi mas valutis daniSnuleba 

hqonda da oqrosa da vercxlTan erTad Zvirfaseulobad iTvleboda. qarTuli mea-

breSumeobis da abreSumis warmoebis eTnografiuli mkvlevari nanuli abesaZe „da-

raias~ Semdegnairad axasiaTebs: 

„daraia (dasavleT saqarTvelo), TavTa, merdini (aRmosavleT saqarTvelo) _ 

abreSumis Txeli qsovili. iqsoveboda or- an oTxdgimian horizontalur saqsov 

dazgaze. qsovilis qselisaTvis gamoyenebuli iyo gasanTluli an gaxamebuli Su-



94 
 

loebi, sazedaosaTvis (misaqselisaTvis; st. avtori) _ nacarwmendilSi an saponSi 

gamoxarSuli Zafi. qsovili ZiriTadad iyo sada, TeTri feris. iqsoveboda aseve 

saxiani _ kubokruli//fuTuris//Wadrakuli (dasavleT saqarTvelo), ujredebiani 

(kaxeTi), zolebiani qsovili. daraias moqsova Zafis saTvalavze iyo damokidebuli, 

rac daqselvis dros gamoiangariSeboda. daraia//TavTas xmarobdnen mamakacis 

perangis, axaluxis, yabalaxisaTvis, dasavleT saqarTveloSi _ qalis Tavsafrebad 

da sakabeebad. daraias farTod iyenebdnen yofaSi _ sabnis pirebisaTvis. mas mzi-

TevSic atandnen.~  

amrigad, „daraia~ iyo abreSumis SedarebiT Txeli qsovili, romlis simsubuqe, 

sisqe, garegnuli Sesaxedaoba da qsovilis sxva maxasiaTebeli damokidebuli iyo 

qsovilis daniSnulebaze. sityva „daraia~ gulisxmobda qsovilebis jgufs, rome-

lic moicavda msubuq mandilebs, sakabe da SedarebiT mkvriv (sabnis sapire) qso-

vils. mqsoveli qsovilis daniSnulebis mixedviT irCevda Zafis siwmindes (sim-

sxos), dazgaze gawyobis parametrebs; magaliTad, savarcxlis saTvalavs (kbilebis 

sixSires) iRebda sxvadasxvas: 140-, 160- an 200-ians. savarcxlis kbilSic (savar-

cxlis firfitebs Soris are) Zafs gaatarebda „wyvil-wyvilad~ an „TiTo-TiTod~ 

imis mixedviT, Tu ra simWidrovis daraias moqsova surda. daraias sigrZe-siganis 

gansazRvrac winaswar xdeboda; kerZod,@`rva kvercxi qseli (kvercxi _ 50 g) 30 ar-

Sin (arSini _ 4 mtkaveli da 4 TiTis dadeba, daaxloebiT 71 sm) daraias moqsovda. 

mas sazedao Zafi 15 kvercxi dasWirdeboda~. rogorc zemoT aRiniSna, daraia iqso-

veboda saqarTveloSi sakmaod gavrcelebul dgim-savarcxlian horizontalur saq-

sov dazgaze (nax. 1). aseT dazgas sxvadasxva kuTxeSi sxvadasxva dasaxeleba hqonda: 

kaxeTSi _ „safeiqro~, guriaSi _ „sameqslobo~, samegreloSi _ „oSuale~, da sxv. 

zogierTi saxis abreSumnarevi qsovili („saqulaje~, „saCoxe~) vertikalur saqsov 

dazgebzec iqsoveboda. 

qsovis dawyebamde saWiro iyo „qselisa~da „sazedao Zafis~ momzadeba. jer 

xdeboda qselis Zafebis daqselva, Semdeg dgimis ~Tvlebsa~ da savarcxlis kbi-

lebSi gatareba. qselis Zafebs winawar ar xarSavdnen, Tumca zogjer wyalSi al-

bobdnen, gasanTlavdnen an gaaxamebdnen. gamoxarSul sazedao Zafebs maqos masraze 

axvevdnen. saerTod, naturaluri abreSumis gamoxarSva saWiro iyo webovani nivTi-

erebis _ sericinis mosacileblad. sericini ar warmoadgens boWkovan nivTierebas, 

igi Zafs aniWebs siuxeSes. 

 
 

nax. 1. horizontaluri xeliT saqsovi dazgis sqema 
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zogjer qsovilisaTvis odnav uxeSi faqturis SenarCunebis mizniT qsovils 

bolomde ar xarSaven (magaliTad, krep-Sifoni). Zafis an qsovilis SesaRebad iye-

nebdnen mcenareul masalas: yviTel yvavils (zafrana), broweuls, TavSavas, end-

ros. iyenebdnen agreTve bunebriv mineralebsac. mcenareuli saRebarebiT SeRebili 

qsovili didxans inarCuneda Tavis fers. 

saqarTveloSi farTod iyo gavrcelebuli abreSumis Zafebis maryuJebiani qso-

vac yaisnaRebiT, saqsovi CxirebiT an sxva samarjveebiT leCaqebis, TavSlebisa da 

sxva nawarmis mosaqsovad. 

XX saukunis 20-iani wlebidan abreSumis warmoebas gansakuTrebiT didi yura-

dReba mieqca. meabreSumeoba da abreSumis gadamamuSavebeli mrewveloba erT mTli-

an gegmur sistemaSi moeqca. gaixsna sagrenaJe qarxnebi, meabreSumeobis sajiSe-sa-

seleqcio sadgurebi, aSenda Zafsaxvevi fabrikebi, ganviTarda abreSumis mrewvelo-

ba. abreSumis parkis moyvana, ra Tqma unda, isev glexur meurneobebSi xdeboda, mag-

ram Zafis amoxveva, qsova da sxva ukve manqanuri wesiT sruldeboda. XX saukunis 

80-ian wlebSi saqarTveloSi moqmedebda 5 Zafsaxvevi fabrika, 2 msxvili abreSumis 

saqsovi da 2 gamomyvani sawarmo Tbilissa da quTaisSi. gasuli saukunis 60-iani 

wlebis dasawyisSi, saqarTvelos abreSumis mrewveloba TiTqmis uzrunvelyofili 

iyo sakuTari abreSumis parkiT. meabreSumeobis da abreSumis samrewvelo dargebi-

saTvis maRalkvalificiur specialistebs amzadebda umaRlesi saswavleblebi.  

abreSumis qsovilebi klasificirdeboda daniSnulebis, nedleulis saxeobis, 

gamomuSavebis wesis, garegnuli gaformebis mixedviT. TiToeuli saxis qsovili, 

romelic Tundac erTi maxasiaTebliT gansxvavdeba sxva qsovilisagan, aRiniSne-

boda xuTniSna ricxviT, romelsac ewodeboda artikuli. nedleulis saxeobis mi-

xedviT abreSumis qsovilebi (naturaluri, xelovnuri da siTezuri boWkoebisagan 

damzadebuli) iyofoda rva jgufad. artikulis marcxnidan pirveli cifri aRniS-

navda nedleulis saxes, sufTa naturaluri abreSumis qsovilis artikuli iwye-

boda erTianiT, xolo sxva boWkoebTan Sereuli _ orianiT. meore cifri aRni-

Snavda qvejgufs, romelic asaxavda qsovilis struqturas. am jgufebSi Sedioda: 

krepuli, sada (gluvi) zedapiris mqone qsovilebi, Jakarduli da xaoiani qsovi-

lebi, specialuri daniSnulebisa da teqnikuri qsovilebi, calobiTi qsovilebi. 

danarCeni cifrebi qsovilis nomeri iyo. TviT sawarmoebSi desinatorebis (qsovi-

lis dizainerebis) mier Seqmnili qsovilebi ganixileboda sakavSiro samxatvro sa-

bWoze, maRali Sefasebis miRebis SemTxvevaSi eZleoda artikulis nomeri da dai-

Sveboda gamosaSvebad yofili sabWoTa kavSiris nebismier abreSumis sawarmoSi. 

naturaluri abreSumis qsovilebi gamomuSavdeboda „Ruti~-sa da „Nortrop~-is fi-

rmebis Zvel meqanikur saqsov dazgebze, romlebic, rac ar unda paradoqsuli iyos, 

saukeTesod iTvleboda msubuqi abreSumis qsovilebisaTvis, agreTve Tanamedrove 

mikromaqoian (gasawyobi siganiT 180, 220, 330 sm) `СТБ2-ШЛ~-is sistemis saqsov daz-

gebze (nax. 2). krepuli ZafiT qsovisaTvis saWiro iyo ormaqoiani (ori saxis misa-

qseliani) dazgebis gamoyeneba. gamomyvan sawarmoebSi dayenebuli iyo Tanamedrove 

dasaCiTavi, saSrobi, sazom-sawunmdeblo da sxva gamomyvani manqanebi. TviT saqsov 

sawarmoSi sami ganyofileba Sedioda: mosamzadebeli, saqsovi da sazom-sawunmdeblo.  
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nax. 2. Ceboqsaris (ruseTi) manqanaTsaSen qarxanaSi  

damzadebuli mikromaqoiani saqsovi dazga СТБ 
 

1-l cxrilSi mocemulia saqarTveloSi naturaluri abreSumis qsovilebis sa-

qsovi dazgebis parkis aRweriloba 1991 wlis 1 ianvris mdgomareobiT. 
 

cxrili 1 

naturaluri abreSumis qsovilebis saqsovi parkis aRweriloba  

1991 wlis 1-li ianvris mdgomareobiT 

saqsovi dazgis dasaxeleba saqsovi dazgebis raodenoba 

Tbilisis abreSumis swarmoo gaerTianebaSi arsebuli 

„Ruti~-s firmis dazga 24 

„Nortrop~-is firmis dazga, karetkiT 82 

„Nortrop~-is firmis dazga, Jakarduli 

manqaniT 

96 

`СТБ2-180-ШЛ~ 130, aqedan Jakarduli manqaniT _ 8 

`СТБ2-250-ШЛ~ 30, aqedan Jakarduli manqaniT _ 20 

quTaisis abreSumis sawarmoo gaerTianebaSi arsebuli 

`СТБ2-250-ШЛ~ 276 

`СТБ2-216-ШЛ~ 89 

 

zemoaRniSnul sawarmoebSi iqmneboda abreSumis klasikuri (ZiriTadad krepis 

Zafisagan miRebuli) qsovilebi: krep-de-Sini, krep-JorJeti, krep-marokeni, krep-Sifoni. 

krepuli grexis mqone Zafi ramdenime wverisagan Sedgeba da 1 m-ze Rebulobs 2200_2400 

grexas. aseTi Zafi qsovilis zedapirs aZlevs marcvlovan faqturas. gluvi zedapiris 

mqone qsovilebidan gamoirCeoda krep-satini, romelsac quTaisis abreSumis kombinati 

gasuli saukunis 70-ian wlebamde uSvebda. es qsovili iyo mZime, zeda (waRma) piri 

atlasis efeqtiT, romelsac qmnida daugrexavi abreSumis Zafebi, xolo meore mxares 

(ukuRma pirze) krepuli misaqselis gamo hqonda krepuli efeqti. es qsovili iqm-

neboda rva dgimiT da mqsovelisagan did yuradRebas moiTxovda. samwuxarod, kre-

puli qsovilebis dasaxelebebi Tanamedrove momxmareblisaTvis arc Tu ise bevris 

mTqmelia, mxolod specialistebs SeuZliaT Seafason maTi saocari mSveniereba da 

silamaze. aRsaniSnavia qarTveli desinatorebis da mxatvrebis mier Seqmnili natu-

raluri abreSumis Jakarduli da daCiTuli qsovilebi, romlebic mowonebas im-

saxurebda sxvadasxva gamofenasa da Cvenebaze. quTaisisa da Tbilisis abreSumis sa-
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warmoo gaerTianebebi sxvadasxva dros sxvadasxva saxelwodebiT funqcionirebda. 

magaliTad, quTaisis abreSumis kombinati, Semdeg „quTaisis abreSumis sawarmoo 

gaerTianeba „kolxuri abreSumi~, TbilisSi _ TbilabreSumi „cisartyela~.  

quTaisis abreSumis sawarmoo garTianebaSi moqmedebda abreSumis sarTavi sa-

warmo, sadac Tavs iyrida wuniani parki, Zafsaxvevi da saqsovi sawarmoebis narCe-

nebi, romelTa gadamuSavebis Sedegad miiReboda naturaluri abreSumis narTi. ab-

reSumis narTisagan iqsoveboda e. w. abreSumis tilo. 

aqve unda aRiniSnos isic, rom masobrivi moxmarebis qsovilebi TavianTi gare-

gnuli ieriT, SeRebvis gamZleobiTa da sxva TvisebebiT ver utoldeboda saerTa-

Soriso dones. es garkveulwilad ganpirobebuli iyo sabWoTa gegmuri ekonomikiT, 

romlis mixedviT upirvelesi iyo raodenoba da ara xarisxi. maSindeli standar-

tebis (e. w. ГОСТ-ebis) moTxovnebic CamorCeboda saerTaSoriso standartebis moT-

xovnebs. 70-iani wlebidan saqarTvelos abreSumis warmoebaSi Semovida viskozuri 

da acetaturi abreSumis, sinTezuri boWkoebis qsovilebi, romlebmac swrafad da-

imkvidra adgili siiafis gamo, magram naturaluri abreSumi misi fizikur-meqani-

kuri da higienuri Tvisebebidan gamomdinare, Seucvleli iyo da rCeba. am mxriv mas 

konkurencias ver gauwevs qimiuri boWkosagan damzadebuli qsovilebi.  

1964 wlidan TuTis daavadebis gavrcelebam saqarTveloSi abreSumis parkis 

moyvanis mkveTri Semcireba gamoiwvia. amis Sedegad saqarTveloSi daikarga abreSu-

mis Wiis sakvebi fondis 80 %. respublikis ZafsaRebi fabrikebis moTxovnis dakma-

yofileba garedan Semotanili nedleulis (haermSrali parkis) gazrdis xarjze 

xdeboda, ris Sedegadac naturaluri abreSumis qsovilebis gamoSvebis moculobis 

saSualo done 1990 wlamde SenaCunebul iqna. me-2 cxrilSi mocemulia saqarTvelo-

Si naturaluri abreSumis qsovilebis gamomuSaveba 1980 wlis Semdgom. 
 

cxrili 2 

naturaluri abreSumis qsovilis warmoebis dinamika  

1980 wlidan (aTasi grZivi metri) 
 

wlebi Tbilisis abreSumis 

sawarmoo gaerTianeba 

quTaisis abreSumis 

sawarmoo gaerTianeba 

sul 

1980 1055 3734 4789 

1981 835 3364 4199 

1982 1107 3785 4892 

1983 1160 3302 4462 

1984 1119 3442 4561 

1985 1015 3531 4546 

1986 1345 3731 5076 

1987 1171 3307 4478 

1988 810 2966 3776 

1989 877 2729 3606 

1990 1504 1715 3219 

1991 520 1175 1695 

1992 352 489 841 

1993 178 511 689 

1994 85 162 247 

1995  210 210 
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rogorc cxrilidan Cans, 1990 wlis CaTvliT SenarCunebulia naturaluri ab-

reSumis qsovilebis gamoSvebis moculobis done, Semdeg TandaTan iklebs da 1995 

wlidan saerTod wydeba. 

me-3 cxrilSi warmodgenilia saqarTveloSi warmoebuli naturaluri abreSu-

mis qsovilebis ZiriTadi asortimentis gasawyobi monacemebi. imedia, moyvanili mo-

nacemebi daexmareba saqarTveloSi naturaluri qsovilebis gamoSvebis aRdgenis 

msurvelebs saqsov dazgaze qsovilebis gawyobis parametrebis SemuSavebaSi. 
 

cxrili 3 

1960-1990 wlebSi saqarTvelos abreSumis saqsov fabrikebSi gamomuSavebuli 

naturaluri abreSumis qsovilebis saqsov dazgaze gawyobis ZiriTadi monacemebi 

 

artikulis # 
da qsovilis 
dasaxeleba 

monacemebi nedleulze: 
wiriTi simkvrive (T) teqsebSi, 
metruli nomeri (№), grexis 
sidide (K) da sxv. 

Zafebis simWidrove 
10 sm-ze 

qsovilis daxasi-
aTeba: xlarTis 
saxe, 1 m2 xami qso-
vilis wona g-Si 
da sxv. qseli misaqseli qselis,

Pqs. 
misaqse-
lis, 
Pmis. 

1 2 3 4 5 6 7 
1 11001 

krep-Sifoni 
nat. abreSumis 
krepi, 2,52 teq- 
si x 2 (# 643/2) 
Tsaan. _ 3,61 (#saan. 

277) grexa _ 
3200/1 m-ze 

nat. abreSumis 
krepi, 2,52 teq- 
si x 2 (#643/2) 
Tsaan. _ 3,61 
(#saan. 277) grexa 
-3200/1 m-ze 

370 380 xlarTi _ tilo. 
qsovili aris 
Txeli, gamWvir-
vale, haerovani. 1 m2

xami qsovilis wona
≈ 29 g 

2 11005 
krep-JorJeti 

 
 
 
 
 

II varianti 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaang. _11,24 
(#saan. 89) 
grexa_2200/1 m-ze 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan._11,24 (#saan. 

89) grexa _ 
2200/1 m-ze 

380 
 
 
 
 
 
 

400 

280 
 
 
 
 
 
 

300 

xlarTi _ tilo, 
qsovili _ krepuli 
efeqtiT, gamWvirva- 
le. 1 m2 xami 
qsovilis  
wona ≈ 81 g 
 
 

3 11006 
krep-deSini 

 
 
 
 

xami abreSumis 
Zafi 2,33 teqsi 
(# 429), qselva _ 
4/1 (erTi saq- 
sovi Zafi Sedge-
ba 4 erTeuli 
Zafisagan) 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan. _ 11,24 
(#saan.89) grexa 
_ 2200/1 m-ze 

360 
saqsovi 
Zafi 

330 xlarTi _ tilo, 
qsovili _ qseliT 
Sevsebuli, krepuli 
efeqtiT. xami 
qsovilis 1 m2-is 
wona 
≈76 g 

4 11038 
krep-satini 

 
 

xami abreSumis 
Zafi 2,33 teqsi 
(# 429), qselva 
4/1 (erTi saqsovi 
Zafi Sedgeba 4 
erTeuli Zafisa-
gan) 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan. _11,24 
(#saan.89), 
grexa _ 2200/1 m-
ze 

1120 
saqsovi 
Zafi 

 

390 xlarTi _ 8-dgimi-
ani satina. qsovil-
is waRma piri _ 
gluvi, priala 
atlasi, ukuRma 
piri _krepuli 
efeqtiT. 
xami qsovilis 1 m2-

is wona ≈150 g 
5 11030 

krep-parizeni 
abreSumis narTi 
SeRebili da 
TeTri. 5,0 teqsi 
x2 (#200/2) 
 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan. _ 11,24 
(#saan.89) grexa 
_ 2200/1 m-ze 

480 320  
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6 11045 
nino 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan.11,24 (#saan. 

89) grexa _2200/1 
m-ze 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan _ 11,24 
(#saan.89) grexa 
_ 2200/1 m-ze 

320 300 Txeli sakabe 
qsovili, erT 
ferad SeRebili an 
daCiTuli. xami 
qsovilis 1 m2-is 
wona≈74 g 

7 
 

12001 
abreSumis 

tilo 
 
 
 

IIvarianti 

nat. abreSumis 
narTi 5,0 teqsi x
2 (#200/2), Tsaan. 
_ 10 (#saan. 100) 
 
 
nat. abreSumis 
narTi 10 teqsi x 
2, (#100/2) Тsaan. _ 
20 (#saan. 50) 

nat. abreSumis 
narTi 5,0 teqsi 
x 2 (#200/2)  
Tsaan. _ 10 
(#saan. 100) 
 
nat. abreSumis 
narTi 10 teqsi 
x 2 (#100/2) 
Tsaan. _ 20 
(#saan. 50) 

360 
 
 
 
 
 

240 

320 
 
 
 
 
 

240 

qsovili aris 
sakabe-sakostume, 
mza qsovili gamo-
dis erT ferad 
SeRebili an 
daCiTuli. xami 
qsovilis 1 m2-is 
wona ≈71 g 
 

8 2501/91 
sadResaswa-

ulo 

nat. abreSumis 
dagrexili Zafi 
2,33 teqsi x 4 
grexa 600/1m-ze 
Tsaan. _ 10,4 te-
qsi (#saan. 96,2) 
qselva 1/1 

nat. abreSumis 
krepi, 2,33 teqsi 
x 4 (#429/4) 
Tsaan. _ 11,24 
(#saan.89) grexa 
_ 2200/1 m-ze 

480 320 xlarTi _ msxvil-
saxiani (Jakardu-
li), qsovils aqvs 
sadResaswaulo 
garegnuli efeqti, 
iRebeba sada 
ferebSi, gamomuSav-
deboda saqsov 
dazgaze 
СТБ-2-250-ШЛ-Б 
Jakarduli 
manqaniT. xami 
qsovilis 1 m2-is 
wona ≈113 g 

9 aseve sainte-
resoa: art. 
22002 atlasi 

xami abreSumis 
Zafi 2,33 teqsi 
(# 429), qselva 
2/1 
 

bambis narTi 
18,5 teqsi  
(# 54) 

800 340 atlasi 8/3 
qsovilis 1 m2-is 
wona 103 g 

10 art. 22005 
atlasi 

xami abreSumis 
Zafi 2,33 teqsi  
(# 429), qselva 
2/1 
 

viskozuri, 
Stapeluri, 
narTi 25 teqsi 
(#40) 

800 370 xlarTi _ atlasi 
7/3 qsovilis 1 m2-is 
wona≈133 g 

11 art.13003 
Stofi 

dekoratiuli 

xami abreSumis 
Zafi, SeRebili,  
1,56 teqsi x 2,  
(# 643/2) Tsaan. 
3,33teqsi, (#saan. 
300). qselva 2/1 

nat. abreSumis 
narTi 5 teqsi 
x2 (#200/2/2) 
Tsaan. 22,5 
(#saan 44,5) 
grexa 80/1 m-ze, 
SeRebili 

864 300 xlarTi _ msxvil-
saxiani (Jakarduli)
qsovilis 1 m2-is 
wona≈116 g 

 

abreSumis qsovis teqnologia sxvadasxva damxare operacias da uamrav niuanss 

moicavs. saqsovi dazgidan moxsnil qsovils xami qsovili ewodeba, xolo gamo-

yvanis procesebis gavlis Semdeg gasayidad gamzadebul qsovils _ mza qsovili. 

mza qsovilSi krepuli efeqtis misaRebad saWiroa qsovilSi wyvil-wyvilad iyos 

gatarebuli marcxena da marjvena grexis mqone krepuli Zafi. qsovis procesis 

Catarebis win (erTmaneTisagan advilad gasarCevad) maT Rebaven sxvadasxva feris 

droebiTi saRebariT, rac gamoyvanis procesSi qsovils scildeba. saqsov fabri-
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kebSi aseve mosagvarebeli iyo naturaluri abreSumis Zafis progresuli formis 

naxvevebiT momzadeba da a.S. 

 

 

daskvna 

yovelive zemoaRniSnulidan gamomdinare, saqarTveloSi abreSumis warmoebis 

ganviTareba pirvel rigSi moiTxovs maRalprofesiul sawarmoo da inJiner-teqni-

kur personals, romlebsac eqnebaT rogorc Teoriuli, ise praqtikuli codna.  

bolo periodSi saqarTveloSi kvlav wamoiwia meabreSumeobis aRorZinebis sa‐

kiTxma, aris abreSumis parkis moyvanisa da xami abreSubis Zafis miRebis mcde-

lobebi. amitom saWiroa vifiqroT abreSumis samrewvelo gadamuSavebaze da abre-

Sumis qsovilebis gamoSvebis aRdgenazec. 
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TEXTILE INDUSTRY 
 
 

PRODUCTION OF NATURAL SILK FABRICS IN GEORGIA IN THE XIXXX 
CENTURIES 

G. Kuprashvili, N. Chkhaidze  

(Georgian Technical Universitiy, Institute Techinformi) 

 

Resume: The sericulture and production of silk fabrics are ancient household activities in Georgia. The 
silk products were subject of national consumption and also were exported outside of the country. In the XIX 
century the Georgian silk production became subject of Russian interests, and further in the XX century it was 
conditioned by soviet economy. In the XIX century it was Russian interest to import the silk cocoons and raw 
silk from Georgia and South Caucasus for Russian silk production factories and on this way it supported and 

controlled development of sericulture in Georgia. 6070 % of gained silk cocoons were carried out to Russia, 

the rest was used by households to produce on small lathes different types of fabrics “Daria”, which was used 

for internal use. Since 1920 the silk cocoons gained in Georgia were processed locally by mechanical 
techniques. The sericulture and silk industry became leading fields of industriy, but because the economic crisis 
of Soviet Union in 1990-ies and later of independent Georgia the silk production was stopped. 

The document describes the setup parameters for main product types of silk produced in Georgia in 

19601990-ies, which can be useful for those, who want to start to produce the natural silk again.  
 

Key words: brown cloth; knifing; natural silk textile; silkworm breeding; weaving loom. 
 
 
 

 

ТЕКСТИЛЬНАЯ ПРОМЫШЛЕННОСТЬ 

 

 

ПРОИЗВОДСТВО ТКАНЕЙ НАТУРАЛЬНОГО ШЕЛКА В ГРУЗИИ В XIX-XX 

ВЕКАХ 

Купрашвили Г. Д., Чхаидзе Н. В. 

(Институт Грузинского технического университета Техинформ) 

 

Резюме. Шелководство и производство шелковых тканей  древнейшее хозяйственное дело в 

Грузии. Шелковые изделия представляли собой вещи внутреннего потребления и вывозились за 
границу. В XIX веке Россия была заинтересована шелководством Грузии и Закавказья, как 
источником сырья для своих шелкоткацких фабрик: 60 % полученных коконов вывозилось в Россию. 
С 20-х годов XX века шелководство и шелковая промышленность стали ведущими отраслями страны, 
но с 90-ых годов шелковое дело остановилось.  

В статье даются заправочные данные основного ассортимента шелковых тканей, выпускаемых в 

Грузии в 19601990 годы, что может стать полезным для возрождения выпуска шелковых тканей в Грузии. 
 

Ключевые слова: натуральная шелковая ткань; присшивы; ткачество; шелководство; шел-
коткацкий стан. 
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kvebis mrewveloba 

 

 

 

yurZniseuli warmoSobis spirtiani sasmelebi  

nugzar baRaTuria, nana begiaSvili, mariam lolaZe, levan ujmajuriZe, 

daviT CiCua 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti, soflis meurneobis saministros samecniero centri) 

 

 

reziume: damuSavebulia yurZnis (WaWis) aryis miRebis axali teqnologia, rome-

lic iTvaliswinebs TeTri (wiTeli) yurZnis kaxuri wesiT gadamuSavebas mudmivi 

aerirebis pirobebSi da daduRebuli durdos Semdgom gamoxdas. moyvanilia axali 

tipis WaWis aryis fizikur-qimiuri maCveneblebi. SedarebisaTvis aseve warmodgeni-

lia koniakis fizikur-qimiuri maxasiaTeblebi. koniaki miRebul iqna sakoniake spi-

rtis muxis kasrSi rvawliani davargebis Sedegad. 

 

sakvanZo sityvebi: WaWa; durdo; gamoxda. 

 

 

Sesavali  

yurZnisagan miRebuli alkoholiani sasmelis saukeTeso nimuSs udavod warmo-

adgens koniaki, magram arsebobs aristokratuli armaniakiTa da ufro martivi sas-

melebiT _ brendiTa da grapiT damTavrebuli yurZniseuli warmoSobis sxva alko-

holiani sasmelebic.  

brendi. evrokavSiris reglamentis Sesabamisad, brendi aris Rvinis spirti-

sagan damzadebuli produqti, 94,8 moc.% simagris mqone Rvinis distilatis dama-

tebiT an damatebis gareSe. Rvinis distilatis moculobiTi wili sasmelSi ar un-

da aRematebodes eTilis spirtis saerTo moculobiTi wilis 50 %-s; daZvelebulia 

muxis tkeCTan kontaqtSi aranakleb erTi wlis ganmavlobaSi; gamoyenebuli nedle-

ulis gadadenis procesSi warmoqmnili mqrolavi nivTierebebis Semcvelobaa ara-

nakleb 1,25 g/dm3 absolutur spirtze gadaangariSebiT; meTilis spirtis Semcve-

loba sasmelSi ar unda aRematebodes 2,0 g/dm3-s absolutur spirtze gadaanga-

riSebiT; eTilis spirtis moculobiTi wili ki _ aranakleb 37,5 moc. %-s.  

maSasadame, brendi, koniakisa da armaniakis msgavsad, miiReba Rvinis distilatis 

gamoyenebiT. amasTan, am ori dasaxelebis sasmelisagan gansxvavebiT, masSi dasaSvebia 

yurZniseuli warmoSobis sxva spirtebis gamoyenebac, rac amcirebs mis xarisxs.  

unda aRiniSnos, rom brendis boTlis etiketze koniakis terminologiisagan 

nasesxeb iseT warwerebs, rogoricaa VS, VSOP, Napoleon da a.S., Sinaarsobrivi dat-

virva ar gaaCnia da emsaxurebა mxolod boTlis lamazad gaformebas. 

marki franguli WaWis arayia da gamoirCeva imiT, rom mas asxamen Sampanuris 

boTlebSi; 
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oruxo WaWis espanuri arayia; 

rakia WaWis balkanuri arayia da sxvebisagan imiT gansxvavdeba, rom mas Rebu-

loben ara marto yurZnis, aramed sxvadasxva xilis – qliavis, gargaris da sxvaTa 

gadamuSavebis narCenebis gamoxdiT; 

raki WaWis Turquli arayia, romelic aucileblad gadaideneba anisulis mar-

cvlebTan erTad. sasmelis simagre Seadgens 45_50 moc. %-s. 

grapa. esaa yurZnis gadamuSavebis narCenebisagan (WaWisagan) miRebuli alko-

holiani sasmeli. italiis prezidentis 1997 wlis dekretis Sesabamisad, „grapa ita-

liis nedleulisagan italiis teritoriaze damzadebuli distilatia~. amiT grapa 

gamocxadda italiis nacionalur sasmelad. dReisaTvis igi aris am qveynis simbolo, 

xolo misi damzadeba – msoflioSi yvelaze ufro swrafad ganviTarebadi warmoeba. G 

grapa ganekuTvneba brendis klasis sasmelebs. arsebobs ramdenime saxis grapა:  

Giovane (axalgazrda) an biапса (TeTri) _ grapa, romelic boTlebSi isxmeba Wa-

Wis gadadenisTanave miRebuli distilatis gamoyenebiT, an am ukanasknelis minis, 

an uJangavi foladisagan damzadebul WurWelSi xanmokle dayovnebis Semdeg. sas-

mels aqvs mkveTri gemo, romelsac ar kargavs boTlebSi daZvelebisas. igi iTvleba 

iaf sasmelad da didi popularobiT sargeblobs italiaSi; 

аffinatainlegno – kasrebSi eqvsi Tvis ganmavlobaSi davargebuli grapa, romel-

sac aqvs SedarebiT ufro rbili gemo da Ria oqrosferi Seferiloba; 

 vecchia – erTi wlis ganmavlobaSi kasrebSi davargebuli grapa. 

 travecchia – 50 moc. %-is mqone grapa, romelic dayovnebuli iyo muxis kas-

rebSi 1,5 wlis ganmavlobaSi da aqvs oqrosferi Seferiloba. 

 monovitigno – grapa, romlis damzadebisas gamoyenebuli nedleuli Seicavs 

aranakleb 85 % erTi romelime jiSis yurZens. 

 polivitigno – grapa, romlis dasamzadeblad iyeneben aranakleb ori jiSis yur-

Zens; 

 аromatica – grapa, romelic mzaddeba aromatuli jiSis yurZnebisagan; 

 аromatizzata – naturaluri aromatuli mcenareebis nayenebiT damzadebuli 

grapa; 

 uve – gansxvavebulia yvela zemoT CamoTvlili grapasagan imiT, rom miiReba 

ara yurZnis narCenebisagan (WaWisagan), aramed mTliani yurZnis gadamuSavebis 

gziT. yurZens daaduReben uJangavi foladisagan damzadebul konteinerebSi 

da miRebul fermentirebul durdos gadadenian tradiciul gadasaden apara-

tebSi, magaliTad kubebSi. aseTi grapa Cveulebrivisagan gansxvadeba sirbi-

liT da aqvs yurZnis specifikuri aromatic; 

 Grappa soft – dabalgradusiani (ara umetes 30 moc. %-iani) grapa; 

WaWa _ yurZnis qarTuli arayi. 

 

 

ZiriTadi nawili 

Cven mier damuSavda yurZnis aryis (WaWis) miRebis axali teqnologia, rome-

lic iTvaliswinebs TeTri (wiTeli) yurZnis kaxuri wesiT gadamuSavebas mudmivi 

aerirebis pirobebSi da daduRebuli durdos Semdgom gamoxdas (ix. nax.). 
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 WaWis aryis miRebis teqnologiuri procesis sqema: 1 – klertgamclel-saqucmacebeli 

danadgari; 2 – saduRari WurWeli; 3 – sahaero mili; 4 – tumbo; 5 – gamosaxdeli aparati; 6 

_ ualkoholo Rvinis Semkrebebi; 7 _ WaWis dasaZvelebeli kasrebi 

 

1-l cxrilSi mocemulia axali tipis WaWis aryis fizikur-qimiuri maCveneblebi. 

SedarebisTvis warmodgenilia agreTve koniakis fizikur-qimiuri maxasiaTeblebi. 

koniaki miRebul iqna sakoniake spirtis muxis kasrSi rvawliani davargebis Sedegad. 

 

cxrili 1 

WaWis aryisaTvis aucilebeli organoleptikuri maCveneblebi 

 

maCveneblis dasaxeleba  aryis daxasiaTeba 

gamWvirvaloba gamWvirvale, sxiviani siTxe naleqisa da ucxo 

minarevebis gareSe 

feri ufero 

gemo da buketi gamoyenebuli nedleulidan gamomdinare, mocemuli 

tipis spirtisaTvis damaxasiaTebeli sirbile, 

aromati da harmoniuloba ucxo gemosa da sunis 

gareSe 

gareSe minarevebi dauSvebelia 

 

WaWis aryis _ `limitelis~ fizikur-qimiuri maCveneblebi unda Seesabamebodes 

me-2 cxrilSi miTiTebul moTxovnebs.  
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cxrili 2  

WaWis aryis _ `limitelis~ fizikur-qimiuri maCveneblebisadmi 

wayenebuli moTxovnebi 

 

maCveneblis dasaxeleba 

 

`limitelis~ norma 

eTilis spirtis moculobiTi wili, %  46,2 

Saqris masuri koncentracia invertul  

Saqarze gadaangariSebiT, g/dm3 
0 

aldehidebis masuri koncentracia (mg/100 sm3) 

uwylo spirtSi, ZmarmJava aldehidze 

gadaangariSebiT 

25,0 

umaRlesi spirtebis masuri koncentracia (mg/100 

sm3) uwylo spirtSi, izoamilis spirtze 

gadaangariSebiT 

 

232,0 

eTerebis masuri koncentracia (mg/100 sm3) uwylo 

spirtSi, ZmarmJava eTilis eTerze gadaangariSebiT  

 

9,0 

meTilis spirtis masuri koncentracia, g/dm3 0,4 

tutianoba, gamoxatuli 100 sm3 aryis gatitvrisa-

Tvis daxarjuli 0,1 mol/dm3 marilmJavas 

moculobiT, sm3 

 

0 

 

toqsikuri elementemis SemcvelobiT (mg/dm3) WaWis arayi `limiteli~ Seesaba-

meba me-3 cxrilSi miTiTebul moTxovnebs.  

 

cxrili 3  

WaWis aryis _ `limitelisadmi~ wayenebuli moTxovnebi  

toqsikuri elementebis Semcvelobis mixedviT 

 

maCveneblis dasaxeleba WaWa `limitelis~ norma 

rkinis masuri koncentracia, mg/dm3 0,20 

spilenZis masuri koncentracia, mg/dm3 0,59 

tyviis masuri koncentracia, mg/dm3 < 0,043 

kadmiumis masuri koncentracia, mg/dm3 < 0,006 

dariSxanis masuri koncentracia, mg/dm3 < 0,05 

vercxliswylis masuri koncentracia, mg/dm3 < 0,005 

 

fizikur-qimiuri maCveneblebis mixedviT koniaki `amirani~ Seesabameba me-4 

cxrilSi miTiTebul moTxovnebs. 
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cxrili 4  

koniaki `amiranis~ fizikur-qimiuri maCveneblebisadmi wayenebuli moTxovnebi 
 

maCveneblis dasaxeleba  koniaki `amiranis~ norma 

eTilis spirtis moculobiTi wili, %  39,4 

Saqrebis masuri koncentracia, invertul Saqarze 
gadaangariSebiT, g/dm3 

14,3 

aldehidebis masuri koncentracia, (mg/100 sm3), uwylo 
spirtSi, ZmarmJava aldehidze gadaangariSebiT 

17,0 

umaRlesi spirtebis masuri koncentracia, (mg/100 sm3), 
uwylo spirtSi, izoamilis spirtze gadaangariSebiT 

140,0 

eTerebis masuri koncentracia, (mg/100 sm3) uwylo 
spirtSi, ZmarmJava eTilis eTerze gadaangariSebiT 

28,0 

meTilis spirtis masuri koncentracia, g/dm3 0,073 

aqroladi mJavebis masuri koncentracia ZmarmJavaze 
gadaangariSebiT, mg/100 sm3 

45,0 

dayvanili eqstraqti, g/dm3 0,80 

 

toqsikuri elementemis Semcveloba (mg/dm3) mocemulia me-5 cxrilSi  

 

cxrili 5 

koniaki `amiranisadmi~ wayenebuli moTxovnebi toqsikuri  

nivTierebebis Semcvelobis mixedviT 

 

maCveneblis dasaxeleba koniaki `amiranis~ norma  

rkinis masuri koncentracia, mg/dm3 0,38 

spilenZis masuri koncentracia, mg/dm3 1,97 

tyviis masuri koncentracia, mg/dm3 < 0,05 

kadmiumis masuri koncentracia, mg/dm3 < 0,008 

dariSxanis masuri koncentracia, mg/dm3 < 0,05 

vercxliswylis masuri koncentracia, mg/dm3 < 0,005 

 

 

daskvna 

zemoaRniSnulis mixedviT SeiZleba davaskvnaT, rom axali teqnologiiT miRe-

buli qarTuli WaWis arayi Tavisi organoleptikuri da fizikur-qimiuri maCveneb-

lebiT uaxlovdeba koniaks, rac gazrdis mis konkurentunarianobas msoflio bazrze. 
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FOOD INDUSTRY 
 
 

GRAPES ALCOHOLIC BEVERAGES 

N. Baghaturia, N. Begiashvili, M. Loladze, L. Ujmajuridze, D. Chichua  

(Food Scientific-research Institute of Georgian Technical University, Scientific research ceantre of 
Agricultural ministry) 

 
Resume: New technology for the production of grape vodka chacha has been developed, which 

provides for the processing of white (red) varieties of grapes according to Kakhetian technology in the 
condition of permanent aeration of fermenting mash and subsequent tearing of the fermented grape pulp. The 
physico-chemical parameters of the new Chacha type are given. For comparison, physico-chemical 
indicators of cognac are also presented. Cognac was obtained by eight years aging cognac alcohol in the oak 
barrel.  

 
Key words: chacha; mush; distillation. 

 
 
 

 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 

 

 

ВИНОГРАДНЫЕ СПИРТОВЫЕ НАПИТКИ 

Багатурия Н. Ш., Бегиашвили Н. А., Лоладзе М. Т., Уджмаджуридзе Л. М.,  
Чичуа Д. Т. 

(Научно-исследовательский институт пищевой промышленности Грузинского технического 

университета, Научный центр сельскохозяиственного министерства) 

 

Резюме. Разработана новая технология производства виноградной водки  чача, которая 

предусматривает переработку белых (красных) сортов винограда по кахетинской технологии в 
условиях постоянного аэрирования бродящей мезги и последующую перегонку сброжженной мезги 
винограда. Приведены физико-химические показатели нового типа чачи. Для сравнения также 
представлены физико-химические показатели коньяка. Коньяк был получен путём восьмилетней 
выдержки коньячного спирта в дубовой бочке. 

 
Ключевые слова: чача; мезга; перегонка. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecni-

ereba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-

saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba for-

mulebis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze 

naklebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iy-

os doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-

ftiT, inglisuri da rusuli teqstebi _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis bo-

loSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mi-

xedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes 

statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad 

sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani da eyr-

dnobodes specialur dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. lite-

ratura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRi-

niSnos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda 
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iTargmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos ro-

mel enaze iyo gamoqveynebuli statia.  

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rus-

Tavelis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, 

oTaxi 435, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  

 



 

 

 

 

 

 

 

redaqtorebi: l. giorgobiani, d. quriZe, m. preobraJenskaia 

kompiuteruli uzrunvelyofa q. fxakaZis 
 

 

 

 

 

 

 

 

gadaeca warmoebas 15.05.2018, xelmowerilia dasabeWdad 18.07.2018. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 7. 
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