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Jurnali “novacia” beWdavs axal, aqamde gamouqveynebeli saintereso 

mecnieruli kvlevis Sedegebs sainJinro, biologiuri, sabunebismetyvelo 

da humanitaruli mecnierebebis sferoSi. 

Jurnalis mizania mecnierTa farTo wrisaTvis xelmisawvdomi gaxados 

axali samecniero miRwevebi da xeli Seuwyos avtorTa samecniero kavSire-

bis damyarebas qarTvel da ucxoel kolegebTan. 

saredaqcio kolegia yuradRebiT miiRebs mkiTxvelTa yvela konkre-

tul SeniSvnasa da saqmian winadadebas. 
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qimiuri inJineria 

 

mcenareuli nedleulis Srobis meTodebi 

 

n. guleiSvili, m. gabiZaSvili m. 

(akaki wereTlis saxelmwifo universiteti) 

 

Sroba warmoadgens erT-erT mniSvlelovan fundamentur operacias 
samkurnalo mcenareebis Segrovebis Semdeg. samkurnalo saSualeblis 

xarisxze mniSvnelovan gavlenas axdens Srobis reJimi da pirobebi. 
mcenareTa maRali tenianobis gamo mniSvnelovania energetikuli faqtoris 
gaTvaliswineba. maRalxarisxiani mcenareuli produqciis dasamzadeblad 
mniSvnelovania Srobis meTodis SerCeva. mimoxilvaSi ganxilulia 
gamkurnalo mcenareebis Srobis sxvadasxva empiriuli modelebi. 

 

Sroba -  esaa samkurnalo mcena-

reuli nedleulis konservirebis 

erT-erTi meTodi, romelic uzrun-

velyofs mis keTilxarisxovnebas, 

biologiurad aqtiuri nivTierebe-

bis SenarCunebas. Gam Srali nedle-

uli ufro kargad inaxeba, ufro 

ekonomiuria gadatanisas da Semdgo-

mi operaciebis Catarebac ufro mo-

saxerxebelia. 

Sroba SeiZleba ganvixiloT, 

rogorc samkurnalo nedleulis 

kondensirebis martivi da ekonomiu-

ri meTodi, romelic uzrunvelyofs 

biologiurad aqtiuri nivTierebe-

bis SenarCunebas. Termodinamikis 

TvalsazrisiT Sroba - aris teniani 

masalis (samkurnalo nedleuli) da 

Tbomatareblis (gacxelebuli hae-

ris) urTierTqmedeba, energiis 

TvalsazrisiT - siTxis gamoyofis 

procesi samkurnalo masalisgan. 

Segrovebuli, nedli samkurnalo 

nedleuli Seicavs, rogorc wesi 70-

90 %, xolo mSrali - 10-15 (20) % 

tens. 

mcenareebSi teni imyofeba Tavi-

sufal da SekavSirebul mdgomareo-

baSi. Tavisufali wyali inarCunebs 

sufTa wylis yvela Tvisebas: aqti-

vobis, moZraobis, aorTqlebis, ga-

yinvisa da masSi  sxvadasxva nivTie-

rebebis xsnadobis unars. SekavSire-

buli wyali (qimiuri, adsorbciuli, 

kapilaruli, osmosuri) ama Tu im 

xarisxiT kargavs Tavis Tvisebebs, 

Znelad orTqldeba da iyineba, nak-

lebad aqtiuri da reaqciisunaria-

nia. nedleulidan, SekavSirebuli 

wyali gamoiyofa mniSvnelovnad Zne-

lad vidre Tavisufali. 

Srobis procesis xangrZli-voba-

ze da saSrobi mowyobilobebis 

mwarmoeblobaze gavlenas axdenen 

nedleulis morfologiuri Tavi-se-

burebani, misi sawyisi tenianoba, ga-

mosaSrobi masalis zedapiris far-

Tobi, aseve tenianoba,  Tbomatareb-

lis temperatura da moZraobis siC-

qare. 

dReisaTvis gamoyenebuli Sro-

bis meTodebi iyofa or jgufad:  

1. xelovnurad, gacxelebis ga-

reSe: a) haerze CrdilSi, romelic 

xorcieldeba haerze, magram Crdil-

Si, specialur sakidebze, sxvenze, 
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fardulebSi, SenobebSi, romelTac 

uxerxdebaT ganiaveba. b) mzis sxive-

biT Ria cis qveS. 

2. Tburi Sroba, anu Sroba xe-

lovnuri gaTbobiT. 

haerze, CrdilSi Sroba gamoiye-

neba foTlebis, balaxebisa da yva-

vilebis SrobisaTvis.  

ufro mviSvnelovania Srobis 

ganxorcieleba specialur maSrob 

mowyobilobebSi an sxvenSi. haeriT 

maSrobebi aRWurvilia stelaJebiT 

da TaroebiT, romlebzec gadaWimu-

lia metalis badeebi. mcenareuli 

nedleulis am meTodiT Sroba mim-

dinareobs nela, vidre Ria cis 

qveS, magram uzrunvelyofilia ned-

leulis xarisxi. 

Ria cis qveS, mzis sxivebiT 

Sroba gamoiyeneba cxeli klimatis 

mqone raionebSi, upiratesad qerqisa 

da fesvebis, zogierTi nayofisa da 

Teslis gamosaSrobad, rogorc wesi 

TiTqmis ar ziandeba mzis radiaci-

is moqmedebiT. mzis sxivebiT Sroba 

mizanSewonilia mTvrimlavi nivTie-

rebebis Semcveli nedleulisTvis. 

unda gaviT-valiswinoT, rom zogi-

erTi alkaloidebis Semcveloba 

mzeze Srobisas mcirdeba. foTleb-

ze, pigmentebze, yvavilebze da ba-

laxebze mzis sxivebis damazianebe-

li moqmedebis gamo, rekomendirebu-

lia gamovaSroT mxolod CrdilSi. 

Ria cis qveS mzeze Srobis me-

Todis upiratesobas warmoadgens 

ufro swrafi gauwyloeba, vidre ha-

erze, CrdilSi Srobisas. orive me-

TodiT Srobisas nedleulis date-

nianebis Tavidanasacileblad RamiT 

aucilebelia misi Senaxva an sqeli 

qsovilis gadafareba. 

siTburi Sroba gamoiyeneba sxva-

dasxva morfologiuri jgufis ned-

leulisTvis. is uzrunvelyofs 

swraf gauwyloebas da SeiZleba ga-

moviyenoT nebismieri garemo piro-

bebis dros. siTbos miwodebaze da-

mokidebulebiT ganasxvaveben konveq-

tiur da Termoradiaciul Srobas. 

konveqtiuri Sroba xorcielde-

ba perioduli an uwyveti qmedebis 

saSrobebSi. perioduli qmedebis 

saSrobebSi nedleuli imyofeba 

srul gaSrobamde. uwyveti qmedebis 

saSrobebSi nedli nedleuli miewo-

deba uwyvetad da moZrav lentze 

gatarebiT Sreba. perioduli qmede-

bis saSrobebi iyofa stacionalur 

da gadasatani tipis saSrobebad. 

stacionaluri saSrobebi gamoiyene-

ba meurneobebSi sadac amzadeben 

samkurnalo mcenareebs an msxvil 

damamzadebel punqtebSi. staciona-

luri saSrobebi Sedgeba saSrobi 

kamerisgan, romlebic aRWurvilia 

qsoviliT an metaluri badiT gada-

Wimuli stelaJebiT da CarCoebiT, 

aseve saSrobi kamerisgan, izolire-

buli saqvabe mowyobilobiT. saSro-

bi cxeldeba wyliT, orTqliT an 

gaziT. gadasatani saSrobebi gamoi-

yeneba velurad mzardi samkurnalo 

nedleulis SrobisaTvis. daSladi, 

gadasatani saSrobebi mosaxerxebe-

lia trans-portirebisTvis da saSu-

alebas iZleva Sroba ganxorciel-

des uSualod damzadebis adgilze. 

radiaciuli Sroba xorcielde-

ba infrawiTeli sxivebiT, romel-

sac gaaCnia didi SeRwevadobis una-

ri da mniS-vnelovnad amcirebs ga-

uwyloebis process. es meTodi ga-

moiyeneba laboratoriul pirobeb-

Si. 

Srobis zogad wesebs mivyavarT 

Semdeg Sedegebamde: 

1. nedleuli, romelic Seicavs 

eTerovan zeTebs, aSroben 30-35 

(40)0C sakmaod sqeli feniT (10-15 sm), 

eTerovaniZeTebis aorTqlebis Tavi-

dan asacileblad. 

2. glikozidebis Semcveli nedleu-

li - 50-600C temperaturaze. asTi 
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reJimi iZleva fermentebis swrafad 

inaqtivaciis saSualebas, rolebic 

Slian glikozidebs. 

3. alkaloidebis Semcveli neleu-

li – 500C temperaturaze. 

4. askorbinis mJavas Semcveli ned-

leuli 80–900C teperaturaze. 

Srobis yvela meTodis dros sa-

kurnalo nedleuls, eTerovani ze-

Tebis Semcveli nedleuls garda, 

aTavseben sqel fenad da regularu-

lad abruneben, amave dros cdilo-

ben ar gazardon daqucmacebis xa-

risxi. 

eqsperimentaluri kvlevebis sa-

fuZvelze dadgenilia, rom sxvadas-

xva samkurnalo nedleulis morfo-

logiuri jgufebis Srobis dros 

masis danakargi Seadgens: yvavilebi 

da butonebi 70–80%, foTlebi 55–

90%, balaxebi 65–90%, fesvebi da 

fesvurebi 60–80%, qerqi 50–70%, na-

yofi 30–60%, Tesli 20–40%. bolqve-

bi 50–70%. Sroba dasrulebulia 

roca fesvebi da fesvurebi, qerqi, 

ylortebi moxris dros kiar iRune-

ba aramed tydeba; foTlebi da yva-

vilebi isriseba fxvnilis saxiT: 

wvniani nayofi ar ewebeba gundad, 

zewolis dros ifSvneba. 

mravali sakurnalo mcenare un-

da gaSres CrdilSi, radgan pirda-

piri mzis sxivebis moqmedebiT kar-

gaven Tavis bunebriv Seferilobas 

da maTSi Semavali nivTierebebi iS-

lebian. 

calkeul SemTxvevebSi Srobas 

win uswrebs nedleulis mosresva, 

zogjer es procedura xels uwyobs 

moqmedi nivTierebebis Semcvelobis 

zrdas an aCqarebs gauwyloebis 

process. 

sakurnalo nedleulis sxva-das-

xva jgufebis Srobas aqvs Tavisebu-

rebebi: 

kvirtebs – aSroben sif-rTxi-

liT, xangrZlivad gril adgilze 

200C met temperaturaze. Srobis 

dros axdenen morevas Sewebebisa da 

daobebis Tavidan asacileblad, 

Srobis dasrulebis Semdeg asufTa-

veben minarevebisagan. 

qerqebs aSroben siTburi Sro-

biT, magram dasaSvebia Ria cis qveS, 

mzeze. qerqis naWrebs awyoben calke 

da periodulad gadaabruneben. 

foTlebi – Txel fenebad Sreba 

araTanabrad: gaSrobis Semdeg Zar-

Rvebi da yunwebi kidev rbilia, ami-

tom maT aSroben manam, sanam yunwe-

bi ar gaxdeba msxvrevadi. Srobis 

Semdeg foTlebs ar iReben ramdeni-

me dRis ganmavlobaSi – maRali hig-

roskopulobis wyalobiT isini nak-

lenad inameba da naklebad ifxvneba 

Senaxvisas. farTe foTlebis Srobi-

sas, maT awyoben cal–calke, zeda 

nawilis gaSrobis Semdeg abruneben 

meore mxridan. 

yvavilebi da yvaviledebi auci-

lebelia gavaSroT swrafad, mzis 

sxivebisgan dacul adgilze, awyo-

ben 1 sm sisqeze da periodulad ab-

runeben. 

balaxebi SeiZleba gavaSroT 

rogorc foTlebi da yvavilebi. 

wvnian nayofebs gaSrobis win 

asufTaveben minarevebisagan, gamoar-

Ceven gafuWebul da dabinZurebul 

nayofebs, aWknoben haerze da mzeze. 

gamoSrobis Semdeg nedleuli unda 

davayovnoT SenobaSi, raTa Seiwo-

vos haeridan teni da gaxdes haerov-

nad mSrali. RumelSi gamoSrobisas 

nedleuli zedmetad gamoSreba, rac 

arasasurvelia. 

mSrali nayofi da Tesli kar-

gavs tens galewvade da TiTqmis ar 

saWiroeben Srobas. saWiroebis Sem-

TxvevaSi maT aSroben haerze an Se-

nobebSi. 

fesvebsa da fesvurebs Srobis 

win Wrian kubikebad, zogierTs ac-

lian kans. samkurnalo nivTierebe-
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bis SenarCunebisTvis fesvebs da 

fesvurebs jer aWknoben haerze, Sem-

deg aSroben mzeze an saSrobebSi. 

Srobis dawyeba optimaluria 30–

400C da dasruleba 50–600C. aseT pi-

robebSi SesaZlebelia fesvis yvela 

nawilis Tanabari Sroba, maTi Sefa-

rilobis SenarCuneba, mcirdeba moq-

medi nivTierebebis daSla. Srobis 

procesSi fesvebs ramdenjerme gada-

abruneben dRis ganmavlobaSi. pata-

ra fesvebs aSroben mTlianad, dauW-

relad. 

bolqvafesvebs Srobis win ram-

denime wuTiT aTavseben mduRare 

wyalSi, imisaTvis rom aviciloT  

amozrdis procesi Senaxvis dros 

da aseve Semcirdes mware gemo. 

konveqtiuri Sroba warmoadgens 

Srobis erT–erT yvelaze gavrcele-

bul meTods. 

mocemuli procesis teqnologi-

uri Tavisebureba saSualebas iZle-

va SevinarCunoT nedleulis sawyisi 

Tvisebebi. am miznis misaRwevad au-

cilebelia Sesabamisi mowyobiloba. 

gasaSrob produqtze siTbos ga-

dacema xdeba gacxelebuli maSrobi 

agentiT. Cveulebriv es aris haeri 

gadaxurebuli orTqli, aseve SeiZ-

leba gamoviyenoT inertuli airebi, 

saTbobi gazebi an sxva Tbomatareb-

lebi. maSrobi agentis temperatura 

metia gasaSrobi produqtis tempe-

raturaze. siTburi energia gadaece-

ma Srobis obieqts, am dros misgan 

orTqldeba wyali. misi orTqli ga-

daitaneba maSrobi agentiT. konveq-

tur SrobaSi gamoyofen:  

– konveqtiuri Sroba feniT. aq 

gamoiyeneba gvirabiseburi, kame-ru-

li, maryuJisebri, Saxturi, lentu-

ri, milovani da lilvebiani saSro-

bi mowyobilobebi. 

– konveqtiuri Sroba  SeberviT 

airsaqSenis saSualebiT . 

– konveqtiuri Sroba nax-evra-

dawonil da awonil mdgoma-reoba-

Si. gamoiyeneba barabniani maSrobe-

bi, maSrobebi mduRare feniT, pnev-

maturi mili–maSrobebi, maSrobebi 

grigaluri nakadiT, gamfrqvevi maS-

robebi. 

konveqtiuri meTodiT maSrob 

mowyobilobebs aqvT muSaobis zoga-

di principebi da sakmaod martivi 

konstruqcia. aseTi mowyobilobebis 

energiis danaxarji sakmaod maRa-

lia, Seesabameba 1,6 dan 2,5 

kvt.sT/kg. aseT energomoxmarebas am-

wvavebs is, rom Srobis dros aris 

siTbos danakargi TviT mowyobilo-

bisa da garemomcveli garemos  gac-

xelebis gamo. saSrobi mowyobilo-

bis mwarmoeblobis gazrdis mizniT 

unda gavzardoT Tbomatareblis 

temperatura. Sedegad aris riski 

gasaSrobi masalis gadaxurebis, 

rac ufro aqtualuria Srobis das-

rulebis etapze, roca tenis didi 

nawili produqtidan ukve gamoyofi-

lia. Semdegi uaryofiToba, rome-

lic Zalian moqmedebs produqciis 

xarisxze aris is, rom teni or-

Tqldeba gasaSrobi produqtis mxo-

lod zedapiridan. Sedegad am zeda-

pirze warmoiqmneba firi, romelic 

aZnelebs Tbocvlas. produqti kar-

gavs fers, misi gemo da aromati ic-

vleba, mza produqtis aRdgenis xa-

risxi mcirdeba. es Tavis mxriv ai-

saxeba produqtis xarisxze. konveq-

tiuri SrobisTvis damaxasiaTebe-

lia maRali temperatura da Srobis 

procesis mniSvnelovani xangrZli-

voba. aman SeiZleba gamoiwvios Jan-

gviTi procesebi, vitaminebis da 

sxva sasargeblo nivTierebebis Sem-

cve-lobis Semcireba mza pro-duq-

tSi. damatebiT unda aRiniSnos, rom 

pirveladi mikroflora mTlianad 

ar nadgurdeba. 

konveqtiuri tipis maSrobebs 
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aqvT martivi konstruqcia da maRa-

li fasi. maTi energetikuli efeq-

turoba damokidebulia gamoyenebu-

li energomatareblis Rirebuleba-

ze. 
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Химическая инженерия 

СУШКА ЛЕКАРСТВЕННЫХ РАСТЕНИИ 

Н. ГУЛЕИШВИЛИ, М.ГАВИДЗАШВИЛИ  

Государственный университет Акакия Церетели 

Резюме 

Сушка является одной из наиболее важных и фундаментальных операций в 

послеуборочной обработке лекарственных растений. Качество лекарственного средства и, 

следовательно, на заработки существенно влияет режим сушки. Энергетический спрос на 

сушку также может быть очень важным фактором из-за высокой начальной влажности 

цветов, листьев и корней. Для подготовки высококачественной продукции значительное 

внимание должно быть уделено процессу сушки. В этом обзоре основное внимание 

уделяется методам сушки лекарственных растений и воздействию факторов сушки на 

качество конечного продукта. Также обсуждались некоторые эмпирические модели для 

сушки лекарственных растений. 

 

Chemical engineering  

DRYING OF MEDICINAL PLANTS 

N. GULEISHVILI, M. GABIDZASHVILI 
Akaki Tsereteli State University 

Summary 

         Drying is one of the most critical and fundamental unit operations in the post-harvest 

processing of medicinal plants. The quality of drug and consequently the earnings are significantly 

influenced by the drying regime. Energy demand of drying can also be a very significant factor 

because of high initial moisture content of the flowers, leaves and roots. To prepare high-quality 

products, considerable attention should be devoted to the drying process. This review primarily 

focuses on the methods available for drying of medicinal plants and the effects of drying factors on 

the quality of the final product. Several empirical models for the drying of medicinal plants have 

also been discussed. 
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qimiuri inJineria 

 

fenoluri naerTebis antioqsidantobis gansazRvris meTodebi 

 

m. gabiZaSvili*, n. guleiSvili 

akaki wereTlis saxelmwifo universiteti 

 

ganxilulia fenoluri tipis naerTebis antioqsidanturi aqtivobis 
gansazRvris meTodebi. antioqsidantebis gansazRvrisaTvis gamoiyeneba 

qromatografiuli, eleqtroqimiuri da speqtrofotometruli meTodebi. 
dReisaTvis qromatografiuli meTodebidan yvelaze farTo gamoyeneba hpova 
Txelfenovanma, maRalefeqturma siTxurma qromatografiam, ultraiisferi 
masspeqtrometruli deteqtirebiT. eleqtroqimiuri meTodebidan-kaTodurma, 
impulsurma, ampermetrulma da  voltampermetrulma titvris meTodebma. es 
meTodebi gamoirCevian maRali mgrZnobelobiT, simartiviT da 
seleqtiurobiT. rTuli obieqtebis analizisaTvis gamoiyeneba kapilaruli 
eleqtroforezis meTodi. 

 

Tavisufali radikalebi aris 

molekulis an atomis saxeoba, ro-

melsac SeuZlia damoukideblad ar-

seboba da flobs erT an or gauw-

yvilebel eleqtrons, rac ganapiro-

bebs maT maRal reaqciisunariano-

bas da warmoadgens - aucilebel 

atributs aerobuli procesisa cxo-

velebsa da adamianis organizmSi. 

sasicocxlo funqciebisaTvis 

principulad mniSvnelovania Tavi-

sufali radikalebis mier cximebis 

zeJanguri Jangvis jaWvuri reaqcie-

bis inicirebis unari. czJ Tavisu-

falradikaluri reaqciebi mimdina-

reobs, cocxali organizmebis yve-

la ujredSi da qsovilSi, magram 

umTavresad cxim-cilovan zedamo-

lekulur kompleqsebSi (biomembra-

nebSi da lipoproteinebSi). mcire 

koncentraciiT czJ produqtebi ax-

denen fiziologiur moqmedebebs da 

aucilebelia membranaTa ujredebSi 

SeRwevadobis regulaciisaTvis, ma-

Ti fosfolipiduri Semadgenlobis 

ganaxlebisaTvis, membrana - Semakav-

Sirebeli fermentebis aqtivobis re-

gulaciisaTvis. 

adamians bunebrivad gaaCnia am 

jaWvuri reaqciebis terminaciis 

(dasrulebis) mTeli sistema. zoga-

dad molekulebs, romelTac SeuZ-

liaT Tavisufali radikalebis in-

hibireba (gauvnebelyofa) an sxva-

dasxva produqtis dacva Jangvisa-

gan, antioqsidantebi ewodebaT, uf-

ro zustad „bioantidamJangvelebi“, 

romlebic moqmedebis meqanizmze da-

mokidebulebiT iyofian: antiradika-

lur inhibitorebad da hidrozeJan-

gebis damSlel naerTebad. qimiuri 

xasiaTis mixedviT bioantidamJangve-

lebi warmoadgenen naerTTa farTo 

klasebs: fenolebi da polifenole-

bi (tokoferolebi, flavanoidebi, 

galis mJavas warmoebulebi da 

sxva), antioqsidanturi fermentebi 

(superoqsidismutaza, glutaTionpe-

roqsidaza, katalaza da sxva), SH-

Semcveli naerTebi (glutatoni, pe-
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roqsiredoqsini, Tioredoqsinebi, 

da sxva). antioqsidntebi miekuTvne-

bian aseve mniSvnelovan kvebiT dana-

atebs b.a.d. nedleulSi da mza pro-

duqtSi antioqsidantebis Seyvana 

uzrunvelyofs maTi vargisianobis 

gaxangrZlivebas, amcirebs fuWeba-

dobas da Sesabaisad danakargs. an-

tioqsidantebad gamoyenebuli niv-

Tierebebi xasiaTdebian baqterios-

tatikuri, baqteriociduli, fungis-

tatikuri da fungiciduri Tvisebe-

biT, amave dros moqmedebis meqaniz-

miT isini mniSvnelovnad gansxvavde-

bian erTmaneTisgan. antioqsidantebi 

adamianis organizmSi miewodebian 

sakvebTan erTad sakmaod xangrZli-

vi droiT, praqtikulad mTeli si-

cocxlis manZilze, amitom gansa-

kuTrebiT arasasurvelia maTi si-

WarbiT gamowveuli negatiuri ze-

moqmedeba.  

fenoluri tipis antioqsidante-

bis gansazRvris meTodebi.  

am tipis antioqsidantebis gan-

sazRvrisTvis, maT struqturaSi ad-

vilad Jangvadi hidroqsilis, aseve 

qromoforuli jgufebis arsebobis 

gamo, gamoiyeneba speqtrofotomet-

ruli, qromatografuli, eleqtro-

qimiuri da qimiuri meTodebi. poli-

fenoluri naerTebis gansazRvris 

ZiriTad meTodebs warmoadgens qro-

matografuli da qimiuri meTodebi. 

Sromebis mcire ricxvi eZRvneba po-

lifenolebis speqtroskopuli me-

TodiT gansazRvras.  

Txelfenovani da fleS–qroma-

tografia, mcenareuli warmoSobis 

mravali biologiurad aqtiuri niv-

Tierebis dayofis da identifikaci-

is pirveli meTodia. es meTodebi 

gamoirCevian simartviT da siiafiT. 

maRalefeqturi da ormagi Txelfe-

novani qromatografiis meTodi, Se-

iZleba gamoviyenoT fenolebis bu-

nebrivi wyaroebis analizisTvis. 

adviladJangvadi hidroqsilis jgu-

fis arseboba saSualebas iZleva 

ganvsazRvroT es nivTierebebi qro-

matografuli da eleqtroforetu-

li meTodiT. qrooforuli jgufis 

arseboba uzrunvelyofs maT  de-

teqtirebas speqtrofotometruli 

meTodiT qromatografiuli dayo-

fis Semdeg, romelic Seicavs hibri-

dul variantebs. 

farTo gamoyeneba hpova mimar-

Tulad–fazurma maRalefeqturma 

siTxurma qroatografiam (mf-mesq) 

ultraiisferi an eleqtroqiiuri 

deteqtirebiT (ed)meTodis upirate-

sobas warmoadgens: sorbentis maRa-

li seleqtiuroba, mgrZnobeloba da 

diodur–matriculi seleqtiuroba, 

ultraiisferi, fluorescentruli, 

mass–speqtrofotometruli deteq-

torebis da analizis rbili tempe-

raturuli reJimiT, romlis drosac 

saanalizo nivTiereba ar iSleba. 

mesq mimarTulad–fazur svetebSi 

gamxsnelis binaruli sistemebiT da 

diodur–marticuli deteqtoriT, 

iyeneben rogorc rutiniT analizi-

sas, aseve rTuli, mcenareuli eq-

straqtebis kvlevisas. 

polifenolebis mesq meTodiT 

ultraiisferi (ui) deteqtoriT gan-

sazRvrisas, mniSvnelovania deteq-

tirebis optimaluri talRis sig-

rZis SerCeva, amitom rTuli obieq-

tebis anlizis dros, kateqinebis 

deteqtirebisas, optimalur talRis 

sigrZed iyeneben 275–280 nm, 200 nm 

deteqtirebas xSirad iyeneben mwvane 

Cais analizis dros. 

ramdenadac mraval fenolur na-

erTs gaaCnia STanTqmis ramdenime 

maqsimumi, maTi gansazRvrisaTvis 

xSirad iyeneben erTdroul skanire-

bas, radenime talRis sigrZes – di-

odur – matricul deteqtirebas. 

mesq meTodma diodomatriculi de-

teqtirebiT gamoiyeneba hpova feno-
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lebis gansazRvrisaTvis, romleb-

sac Seicavdnen sakvebi produqtebi 

da saselebi. misi dadebiTi mxarea– 

aRmoCenis dabali sazRvrebi. 

mesq meTods fluorimetruli 

da hemiluminescentruli deteqti-

rebiT iyeneben polifenolebis da-

bali koncentraciebis gansazRvri-

saTvis (1–10 ng/ml) mcenareul obi-

eqtebSi  da adamianis biologiur 

siTxeebSi. qromatografia ampermet-

ruli deteqtirebiT gamoiyeneba an-

tioqsidanturi aqtivobis Sefasebis-

Tvis sakveb produqtSi, sasmelebSi 

da wamleSi. kulonometruli deteq-

tori gamoiyeneba mcenareul zeTeb-

Si fenolebis xarisxobrivi da rao-

denobrivi gansazRvrisaTvis. 

adsorbciuli Txelfenovani 

qroatografia gamoiyeneba individu-

aluri kateqinebis xarisxobrivi da 

raodenobrivi gansazRvrisaTvis. 

rogorc wesi uZrav fazad gamoiye-

neba silikageli. aRwerilia dayofa 

xuTi ZiriTadi kateqinis da kofei-

nis silikogenian firfitebze, moZ-

rav fazad gamoyenebulia sisteebi 

qloroformi – eTilformiati – n 

butanoli – WianWvelmJava. cameti 

polifenolis narevis, maT Soris 

galis mJavas, kateqinis da epikate-

qinis silikagelze dayofis SesaZ-

lebloba. adsorbciuli Txelfeno-

vani qroatografiis upiratesobas 

warmoadgens mowyobilobebis xeli-

sawvdooba da eqspres analizi. 

fenolebis qromatografuli me-

TodebiT gansazRvris sirTuleebs 

warmoadgens aucilebeli standar-

tebis ar qona, an naerTebis buneb-

rivi formebis didi nairsaxeoba. 

amitom rTuli mcenareuli eqstraq-

tebis analizisTvis, iyeneben egreT-

wodebul fingerprint -identifikaciis 

meTods – „TiTis anabeWdebis meTo-

di“. es „anabeWdebi“ warmoadgenen 

specifikurs TiToeuli mcenaris 

saxeobisTvis da SeiZleba gamoyene-

buli iqnes mcenareuli nedleulis 

wyaros gansazRvrisas. meoradi me-

tabolitebs, maT ricxvSi fenolur 

mJavebs da flavanoidebs, iyeneben 

rogorc markerebs „anabeWdebSi“ . 

maTi Semadgenlobisa da raodeno-

bis cvlilebiT ganasxvaveben mcena-

reTa saxeobebs. 

polifenoluri tipis yvela an-

tioqsidantebi miekuTvnebian eleq-

trodoaqtiur nivTierebebs, romle-

bic SeiZleba iyvnen advilad Jangva-

di, maT molekulebSi mravali hid-

roqsilis jgufis Semcvelobis ga-

mo. aqedan gamodinare isini advi-

lad iJangebian eleqtrodebze, ris 

gamoc maTi gansazRvrisaTvis far-

Tod gamoiyeneba eleqtroqimiuri 

meTodebi. 

SemoTavazebulia, eqstraqtebSi 

antioqsidantobis ganmsazRvris ka-

Toduri da impulsuri voltamper-

metruli  meTodebi. amperetruli 

meTodi, saSualebas iZleva ganvsaz-

RvroT sinjSi yvela antioqsidante-

bis Semcveloba, aRniSnuli meTodi 

warmatebiT iqna gamoyenebuli sak-

veb produqtebSi, b a d–Si da Rvi-

noSi bunebrivi antioqsidantebis 

Semcvelobis gansazRvrisaTvis . me-

Todi xasiaTdeba gansazRvris maRa-

li seleqtiurobiT. analizisTvis 

ar aris saWiro aranairi qimiuri 

reaqtivebi (standartebis garda), 

amitom gansazRvris safasuri Zali-

an dabalia. modebuli potencialis 

sididis cvlilebiT SeiZleba anti-

oqsidantebis diferencireba klase-

bis mixedviT. 

bolo dros farTod gamoiyeneba 

kapilaruli eleqtroforezis meTo-

di ultraiisferi deteqtirebiT mo-

wodebulia, mcenareul obieqtebSi 

polifenolebis gansazRvris uw-

ylo, kapilaruli eleqtroforezis 

meTodi, romelic saSualebas iZle-
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va davyoT, wylian sisitemebSi cu-

dad xsnadi naerTebi. uwylo bufe-

ruli eleqtrolitis SemTxvevaSi 

polifenolebis dayofis seleqtiu-

roba mniSvnelovnad umjobesdeba. 

buferul eleqtrolitad yvelaze 

xSirad iyeneben boratuls pH 8,0–9,5. 

radgan boratebi urTierTqmedeben 

hidroqsiluri flavanoiduri jgu-

febiT da warmoqnian dayofis gama-

advilebel kompleqsebs. 

dReisaTvis kapilaruli eleq-

troforezis meTods iyeneben, ro-

gorc  maRalefeqturi siTxuri 

qromatografiis danamats, fenole-

bis dayofisa da gansazRvrisaTvis. 

fenolebis aRoCenis erT–erT gav-

rcelebul meTods warmoadgens ku-

lonometruli deteqtireba. am Sem-

TxvevaSi, ampermetruli gansaz-

Rvrisgan gansxvavebiT, sakvlevi na-

erTebi mTlianad iJangeba. 

speqtroskopul meTodebs safuZ-

vlad udevs qromoforebis miRebis 

reaqcia (folina–koktos) meTodi, 

HCl-BaOH, vanilinisa da sxva gamo-

yeneba). magram aRniSnuli meTodi 

ar iZleva informacias individua-

luri naerTis raodenobasa da 

struqturaze. struqturulad msgav-

si flavanoidebis, Jangva–aRdgeniTi 

reaqciis safuZvelze, speqtrofoto-

metrul meTodebs Soris unda aRi-

niSnos folina–denisas meTodi, ro-

melic dafuZnebulia fenoluri nae-

reTebis Jangvis cisferi produqte-

bis warmoqnaze, volframis mJaviT 

tute garemoSi. es meTodi saSuale-

bas iZleva ganvsaZRvroT flavano-

lebis jami. 

polifenolebs aqvT ultraiis-

feri sxivebis xilul sivrceSi 

STanTqis zolebi, romlebsac iyene-

ben maTi saerTo Semcvelobis gan-

sazRvris dros. mcenareuli nedle-

ulis xarisxobrivi analizis speq-

trofotometruli meTodiT SesaZ-

lebelia polifenolebis Sesabamisi 

wyal–spirtiani eqstraqtebisa da 

standartuli nimuSebis STanTqis 

speqtris Sedareba. am dros flava-

noidebis raodenobriv Semcvelobas 

angariSoben qlorogenis mJavaze ga-

angariSebiT. flavanoidebis jamur 

Semcvelobas sazRvraven speqtrofo-

tometrulad, flavanoidebisa da 

aluminis qloridTan kompleqswar-

momqneli reaqciis mixedviT. 

antioqsidanturi aqtivobis gan-

sazRvris erT–erTi meTodia Tavi-

sufali radikalebis kolorietria, 

DPPH (2,2 –difenil–1–pikrilhidra-

zili  (C18H12N5O6, M=394,33) reaqcia-

ze, gaxsnili eTanolSi antioqsi-

dantis nimuSiT AH) sqemis mixed-

viT: 

DPPH* +  AH —› DPPH – H + A* 

aRdgenis Sedegad DPPH antioq-

sidantiT  meTanolSi, mcirdeba me-

wamuli–lurji Seferiloba, xolo 

reaqcia kontroldeba optikuri 

simkvrivis cvlilebiT 514 nm.  

yvela speqtrometruli meTodis 

nakls waroadgens is, rom SeuZle-

belia narevSi individualuri kom-

ponentebis gansazRvra. isini iZle-

vian ganisazRvros, mxolod sinjSi 

saerTo polifenolebis Semcvelo-

ba. 

literaturis mimoxilvis safuZ-

velze SeiZleba davaskvnaT, rom 

rTuli matricis mqone obieqtebis 

antioqsidantobis gansazRvrisas mi-

zanSewonilia gamoviyenoT qroma-

tografuli da eleqtroqimiuri me-

Todebi, aseve sorbciul–lumines-

centruli meTodebi, romlebic sa-

Sualebas iZlevian gamoyon gansaz-

Rvruli komponenti. speqtroskopiis 

myar–fazuri luminescentruli me-

Todebi martivi da swrafia, SesaZ-

lebelia ganvaxorcieloT portatu-
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li xelsawyoebis daxmarebiT an vi-

zualuri xarisxis kontroliT, sak-

vebi produqtebis usafrTxoebis an 

falsifikaciis dros. 
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Химическая инженерия  

МЕТОДЫ ОПРЕДЕЛЕНИЯ АНТОКСИДАТНИХ СВОИСТВ  

ФЕНОЛЬНЫХ СОЕДИНЕНИЙ 

М. ГАБИДЗАШВИЛИ, Н. ГУЛЕИШВИЛИ 

Государственный Университет Акакия Церетели 

Резюме 

Рассмотрено методы определения антиоксидантов фенольного типа. Для определения 

антиоксидантов находят применение хроматографические, электрохимические и 

спектроскопические методы. Наиболее широкое применение из хроматографических нашел 

метод тонкослойной и ВЭЖХ с флуоресцентным, УФ- и массспектрометрическими 

детекторами. Из электрохимических методов нашли применение катодная и импульсная 

вольтамперометрия, амперометрическое титрование. Эти методы отличаются высокой 

чувствительностью, простотой и селективностью. Для анализа сложных объектов 

использован метод капиллярного электрофореза.  

 

Chemical engineering  

METHODS FOR DETERMINING THE ANTIOXIDANT PROPERTIES OF  

PHENOLIC COMPOUNDS 

M. GABIDZASHVILI*, N. GULEISHVIli 

Akaki Tsereteli State University 

Summary 

The paper discusses methods of determining antioxidant activities of phenolic compounds. 

Antioxidant activity is detected using the chromatographic, electrochemical and spectrophotometric 

methods. At present the most widely used chromatographic method includes:  thin-layered, high-

performance liquid chromatography, using ultraviolet mass-spectrometric detectors. Among 

electrochemical methods the wide recognition is granted to  cathodic, impulsive, amperometric and 

voltammetric titration. These methods are famous for their high sensitivity, simplicity and 

selectiveness. In order to analyze complex objects capillary electrophoresis method is applied. 
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samoqalaqo mSenebloba 

 

saxuravebi  sasxveno sivrcis racionaluri gamoyenebiT 

 

amiran  grZeliSvili, aleqsandre  baZgaraZe 

akaki wereTlis saxelmwifo universiteti 

                      

statiaSi ganxilulia saxuravis iseTi konstruqciuli gadawyveta 
romelic gamoricxavs saxlebSi Sualeduri sayrdenebis  mowyobis 
aucileblobas da iZleva rogorc  Siga sacxovrebeli sivrcis Tavisufali 
gegmarebis SesaZleblobas, aseve sasxveno sivrcis racionalurad 
gamoyenebis saSualebas.  

aRniSnuli konstruqciuli gadawyvetebiT  daproeqtebuli 
sacxovrebeli saxlebi,  ufro  moxerxebulia,   siTbomedegia da amasTan 
mciredeba samSeneblo xarjebi. 

 

sakarmidamo tipis sacxov-

rebeli saxlebis saxuravebi 

ZiriTadad xis masalis konst-

ruqciuli elementebisagn ewyoba da 

gamoirCeva sasxveno sivrciT, 

romlis sworad  da racionalurad 

gamoyenebis SemTxvevaSi sacxov-

rebeli saxli  ufro  moxerxebuli 

da  siTbomedegi xdeba. 

sasxveno sivrcis racionaluri 

gamoyeneba ZiriTadad damokideulia 

saxuravis Semadgeneli mzidi  

elementebis iseTnairad gan-

lagebaze rom sxveni rac SeiZleba 

iyos Tavisufali,  zedmeti 

dabrkolebebis gareSe, es 

dabrkolebebi ki garkveul wilad 

SeiZleba gamoiwvios  saxuravis  

dgarebma da qvesabjenebma, romlis 

mowyobis aucilebloba gamow-

veulia mTlianad saxuravis 

konstruqciis simtkicisa da 

mdgradobis uzrunvelyofiT. 

sasxveno gadaxurvebi, gaz-

rdili malebis SemTxvevaSi 

ZiriTadad eyrdnobian rogorc gare 

kedlebs aseve Siga kedlebs an 

sayrdenebs. Sualeduri sayrdenebi 

ki  xSir SemTxvevaSi warmoaCenen 

dabrkolebebs sacxovrebeli 

farTis Tavisufali gegma-

rebisaTvis, (oTaxebis moxer-

xebulad ganlagebisaTvis) (nax - 1). 

statiaSi ganixileba saxuravis 

iseTi konstruqciuli gadawyveta 

romelic gamoricxavs Sualeduri 

sayrdenebis mowyobis aucileb-

lobas da mogvcems rogorc  

Tavisufali gegmarebis SesaZ-

leblobas ise sasxveno sivrcis 

racionalurad gamoyenebis sa-

Sualebas (nax - 2). 
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nax. 1. sasxveno gadaxurvebi 

1 - nivniva;  2 - sasxveno gadaxurva;  3 - iribani; 

4 - Siga sayrdeni;  5 - dgari. 

 

 

        

 

 

 

      

 

 

 

 

 

 

nax. 2. 

 

rogorc naxazidan Cans 

sarTulSoriso gadaxurvis mzidi 

elementebi ukavSirdebian saxuravis 

mzid elementebs kerZod nivnivebs 

sakidebis meSveobiT da aRar 

saWiroeben Sualeduri kedlebis an 

sayrdenebis mowyobas. 

aseTi konstruqciuli gada-

wyvetisas saxuravisa da sasxveno 

gadaxurvis mzidi elementebis 

gaangariSebisaTvis anu ganivi 

kveTebis optimalurad Ser-

CevisaTvis unda SevadginoT iseTi 

saangariSo sqemebi romlebic 

realurad asaxaven konstruqciis 

muSaobas eqspluataciis periodSi. 

aqedan gamomdinare (nax. 2) 

saxuravis mzidi konstruqciis 

saangariSo sqema warmogvidgeba 

rogorc samsaxsriani statikurad 

urkvevi sistema (nax. 3), igi ar 

gamoirCeva raime gansakuTrebuli 

TaviseburebiT da  romlis  gaan-

gariSebac, datvirTvebis gansaz-

Rvris SemTxvevaSi, Cveulebriv 

SesaZlebelia samSeneblo meqanikis 

cnobili formulebiT. 

 

l 

1 

2 

3 3 

4 

5 

1 

l 

1 
1 

5 5 

2 
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nax.  3 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4 

 

 

nax. 4 
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rac Seexeba sasxveno gdaxurvis 

mzid elementebs, konstruqciis 

realuri muSaobidan gamomdinare 

SeiZleba ganvixiloT rogorc  

uWri koWi drekad -damyoli 

Sualeduri sayrdenebiT (nax. 4), 

Suleduri sayrdenebis damyoloba 

SesaZlebelia ganpirobebuli iyos 

xis elementebis kvanZuri Se-

erTebebisaTvis damaxasiaTebeli 

deformadobiT.  

gaangariSebisas mTavaria  

ganisazRvros mRunavi momentebis 

mniSvnelobebi Saledur sayr-

denebze damyolobis koeficientis   

- gaTvaliswinebiT, romelTa ga-

angariSebis meTodi mdgomareobs 

momentTa gantolebis SedgenaSi da 

romelTa koeficientebis gansa-

zRvris Semdeg davdivarT Semdeg 

gamosaxulebebamde:   

              21
2

1445
2

21 
ql

  

 rodesac   21  - s vRebulobT 

   

                            1  =  2  =  












5

12

2

2



ql
 

 

miRebuli formulebidan iolad 

gasagebia     parametris gavlena 

mRunavi momentebis epiuraze.   - s 

ricxviTi mniSvnelobis Tan-

daTanobiT gazrdiT, anu Suale-

duri sayrdenebis damyolobis 

gazrdis SemTxvevaSi, koWi 

miiswrafis ubralod or sayrdenze 

dayrdnobili koWisaken malis 

sigrZiT 3L. anu rodesac          

vRebulobT  1 =  2 =  2ql .  xolo 

Tu  = = 0   koWi gadaiqceva uWr 

koWad absoliturad xisti Su-

aleduri sayrdenebiT da am 

SemTxvevaSi

     

                                  1 =  2 =  
10

2ql
     

 

aRniSnuli konstruqciuli 

gadawyvetebisaTvis, kvlevebiT, 

dadgenilia rom, mzidi nivnivebisa 

da sasxveno gadaxurvis mzidi 

elementebis sixistebis Tana-

fardoba SeiZleba ganisazRvros 

Semdegnairad: nivnivebis sixistis  

 gazrdis SemTxvevaSi Zalvebi 

sakidebSi faqtiurad ar icvlebian, 

gadaxurvis mzid koWebSi ki 

sixistis h gzrdis SemTxvevaSi 

gamWimavi Zalvebi sakidebSi mcir-

deba, xolo roca 

                                      10h  

sakidebSi Zalvebi icvlian 

niSans da iwyeben muSaobas kumSvaze 

rogorc dgarebi, es SemTxveva ki, 

sacxovrebeli saxlebis mTeli 

eqspluataciis periodSi ar aris 

rekomendirebuli.  

 

daskvna: aRniSnuli kons-

truqciuli gadawyvetebiT, mcire-

sarTuliani sacxovrebeli sa-

xlebis saxuravebis daproeq-

tebisas, SesaZlebeli xdeba Siga 
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sivrcis Tavisufali gegmareba da 

sasxveno sivrcis racionaluri 

gamoyeneba. amave dros aucilebelia 

daculi iqnas, mzid elementebs 

Soris miTiTebuli sixisteebis Ta-

nafardoba 
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Гражданское строительство 

КРЫШИ ДЛЯ РАЦИОНАЛЬНОГО ИСПОЛЬЗОВАНИЯ ЧЕРДАЧНОГО 

ПРОСТРАНСТВО 

А. ГРДЗЕЛИШВИЛИ, А. БАДЗГАРАДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В статье рассматривается такое конструктивное решение крыш   малоэтажных домов, 

которое устраняет необходимость размещения промежуточных стен и опор и позволяет 

более эффективно использовать как жилое, так и чердачное пространство.  

Жилые дома, спроектированные предложенным конструктивным решением, более 

удобные, теплоэффективные и требуют небольших затрат на строительство. 

 

 

 

Civil engineering  

THE ROOFS WITH RATIONAL USE OF UNFINISHED ATTIC SPACE 

A. GRDZELISHVILI, A. BADZGARADZE 

Akaki Tsereteli State University 

Summary 

The paper dwells on such design solution of roof, which eliminates the need for making 

intermediate supports in the houses, and allows for both free designing inrterior living space and 

for rational use of unfinished attic space. 

Residential houses designed by using the mentioned design solution are more comfortable, 

heat-tolerant, and construction costs are reduced as well. 
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samoqalaqo mSenebloba 

                                                                                       

energoefeqturi samSeneblo bloki plastmasis 

narCenebisagan  

 

amiran  grZeliSvili,   merab baraTaSvili 

akaki wereTlis saxelmwifo universiteti 

 

statiaSi, saubaria, iseTi samSeneblo blokis momzadebaze, romlis 
Semavsebel masalad, gamoiyenebuli iqneba, rogorc plasmasis sawarmoo 
narCenebi, ise saxvadasxva sayofacxovrebo, arorganuli narCenebis 
damuSavebiT, (daqucmaceba, daRerRva, dafqva) miRebuli masa, romelic, 
wyalcementis narevTan gamkvrivebisas, iZens saTanado simtkices da 
savsebiT akmayofilebs teqnikur moTxovnebs, samSeneblo blokebis 
warmoebisaTvis.  

ukanasknel periodSi, TandaTan viTardeba plasmasis narCenebis 
gadamuSavebis mizniT Segroveba, Semgrovebeli sawarmoebi  ar ibareben 
yvela saxis plasmasis narCenebs, aramed, axdenen gadarCevas maTi qimiuri 
Sedgenilobis mixedviT, amitom, narCenebis meti wili mainc xvdeba garemoSi 
da Ria tipis nagavsayrelebze.  aRniSnuli samSeneblo bloki ki 
SesaZlebelia damzaddes, rogorc plastmasis nebismieri narCenebis ise 
sxvadasxva araorganuli sayofacxovrebo narCenebis gadamuSavebiT 
miRebuli masebisagan.   

 

         

energo matarebelebze fasebis 

zrda, tradiciuli wyaroebidan 

energo resursebis mowodebaSi 

mosalodneli sirTuleebi, auci-

lebels xdis, aqtiurad iqnas 

gamoyenebuli,  ganaxlebadi ener-

giis wyaroebi da efeqturad iqnas 

moxmarebuli energiis arsebuli 

resursebi. energiis efeqturi 

gamoyeneba, saxalxo meurneobis 

yvela dargSi mniSvnelovania da  

gansakuTrebiT  samSeneblo sfe-

roSi, aRsaniSnavia rom, samoqalaqo 

samSeneblo obieeqtebis  eqsplu-

ataciisas, energoefeqturoba 

gadamwyvet mniSvnelobas iZens,  

sezonis mixedviT Senobis 

gaTbobasa  da  gagrilebisTvis 

saWiro energiis  xarjebi, rogorc 

fizikuri, aseve iurdiuli pire-

bisaTvis, biujetis mniSvnelovan 

nawils Seadgens, amitom,  energo-

efeqturi nagebobebis mSenebloba,  

problemis gadawyvetis mniSv-

nelovan amocanas warmoadgens da 

am mimarTulebiT kvelevbsa da 

kvlevis Sedegebis danergvas, 

gansakuTrebuli yuradReba eqceva.  

miRweuli konkretuli Sede-

gebis gamoyeneba, adgilze ver 

xerxdeba Sesabamisi masalebisa da 

nakeTobebis xelmiuwdolobis gamo, 

ris gamoc, adgilobrivi mSe-

neblobebi, umetes SemTxvevaSi 
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mimdinareobs am sferoSi arsebuli 

energoefeqturi meTodebisa da 

teqnikuri miRwevebis gaTva-

liswinebis gareSe.  

mSeneblobaSi, axali energo-

efeqturi  meTodebis, teqnikuri 

saSualebebis da teqnologiebis 

SemuSaveba, warmoebs mravali 

mimarTulebiT, magram, Senobebis 

energoefeqturoba ZiriTadad 

damokidebulia, gare kedlebis da 

gadaxurvebis asagebi masalebis 

Tboteqnikur maxasiaTeblebze.  

Semomfarglavis 

umniSvnelovanes Tboteqnikur 

Tvisebas, warmoadgens, wina-

aRmdegoba, masSi siTbos gatare-

bisadmi anu Termiuli winaRoba, 

romelic xasiaTdeba, Semom-

farglavis Siga da gare zeda-

pirebis temperaturaTa sxvaobiT, 

roca  1 m2  zedapirze, 1 saaTis  

ganmavlobaSi, gadis 1kkl siTbo. 

Semomfarglavis erTgvarovani fenis 

Termiuli winaRoba iangariSeba 

formuliT             

R = 



 grad.m2. s/kkal. 

sadac,   aris Semomfarglavis 

sisqe m-Si,  - Semomfarglavi 

masalis Tbogamtarobis ko-

eficienti, romelic warmoadgens, 

siTbos raodenobas kilo-

kaloriebSi, romelsac  atarebs, 1 

saaTis ganmavlobaSi, 1m sisqis 

Semomfarglavis 1 m2 farTobi, gare 

da Siga  zedapirebis tem-

peraturaTa 10 sxvaobisas. rac metia 

Termiuli winaRobis sidide, miT 

ukeTesia Semomfarglavis Tbo-

dacviTi Tviseba. rogorc 

formulidan Cans, Termiuli 

winaRobis gazrdisaTvis saWiroa an 

gavzardoT Semomfarglavis    sisqe, 

an SevamciroT Tbogamtarobis   

koeficienti, ekonomiis mizniT, 

momgebiania gamoviyenoT mcire 

Tbogamtarobis  koeficientis mqone 

masalebi, Tu amasTanave, daculi 

iqneba Semomfarglavis saTanado 

simtkicis pirobebi. Tbogamtarobis 

koeficientis sidide ki, ZiriTadad 

damokidebulia, masalis mocu-

lobiT wonaze, tenianobasa da 

temperaturaze, rac ufro naklebia 

masalis moculobiT wona da 

maSasadame metia masSi siTbos cudi 

gamtari haeriT savse forebi, miT 

naklebia misi Tbogamtarobis 

koeficientic, magram, moculobiT 

wonasa da Tbogamtarianobas Soris, 

ar aris pirdapirproporciuli 

damokidebuleba, radganac am 

ukanasknelze, arsebiT gavlenas 

axdens, masalis buneba da misi 

struqturis xasiaTi.   

 amJamad, CvenTan, farTod 

gavrcelebul karkasuli tipis  

mSeneblobebSi, mzid konstruqciebs 

Soris kedlebis amosayvanad,  sa-

kedle bloki, yvelaze gavrce-

lebuli da gamoyenebadia, aqedan 

gamomdinare, aqtualuria, iseTi 

msubuqi, siTbomedegi, samSeneblo 

blokis sawarmoo ciklis Seswavla, 

romelic moicavs, blokis 

sawarmoeblad saWiro masalebis, 

maT Soris Tvisobrivad axali 

Semavseblis, cementTan urTierT-

SekavSirebisaTvis aucilebeli 

proporciebis dadgenas da war-

moebis mTliani ciklis damuSavebas.  

warmodgenil siaxled iTvleba, 

iseTi samSeneblo blokis da-

mzadeba, romlis Semavsebel 

masalad, gamoiyenebuli iqneba, 

rogorc plasmasis sawarmoo nar-

Cenebis, ise saxvadasxva sayo-

facxovrebo, arorganuli narCenebis 

damuSavebiT, (daqucmaceba, da-

RerRva, dafqva) miRebuli masa, 
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romelic, wyalcementis narevTan 

gamkvrivebisas, iZens, saTanado 

simtkices da savsebiT akma-

yofilebs, teqnikur moTxovnebs, 

samSeneblo blokebis warmoe-

bisaTvis. samSeneblo blokis, 

Tbogamtarobis mniSvnelovnad Se-

mcirebis miRwevis Sedegad, 

sagrZnoblad gaizrdeba, saboloo 

samSeneblo produqtis, dasru-

lebuli samSeneblo nagebobis 

energoefeqtianobac.  

blokis siTbomedegobisa da 

saTanado simtkicis uzrun-

velyofisaTvis, mniSvnelovania, 

plasmasisa da sxvadasxva ara-

organuli sayofacxovrebo na-

rCenebis damuSavebis saTanado 

pirobebi da  dasamuSavebeli nar-

Cenebis  optimaluri zomebi, ris 

safuZvelzec, dadgindeba rogoorc 

Semavseblis, optimaluri pro-

porciebi wyalcementis narevTan, 

aseve momzadebis  saTanado 

pirobebi.   

saWiro narevis optimaluri 

receptebis dadgenisa da saTanado 

xelsawyoebiT Tbogamtarobis Semo-

wmebaze, eqsperimentuli samu-

Saoebis ganxorcielebisaTvis, 

saWiroa, plasmasisa da sxvadasxva 

sayofacxovrebo araorganuli nar-

Cenebis saTanado maragebi, am 

kuTxiT, garda nagavsayrelebidan 

miRebuli narCenebisa, mniS-

vnelovania, quTaisSi ganxor-

cielebuli evrokavSiris proeqti, 

romlis farlebSic, mimdinareobs 

plastmasis narCenebis da-

moukidebeli Segroveba. garda imisa  

rom, gamokvleuli iqneba, sakedle 

da satixre blokebis sacdeli 

nimuSebi, gansazRvrulia, cnobili 

,,terivas“-s teqnologiiT, gada-

xurvebSi gamoyenebuli, Cveulebrivi 

betonis blokebis Canacvleba, 

analogiuri formis msubuqi 

energoefeqturi blokebiT, rac 

gamoiwvevs, gadaxurvis kon-

struqciis Semsubuqebas mTli-

anobaSi da gazrdis mis 

Tboteqnikur maCveneblebs.   

ukanasknel periodSi, TandaTan 

viTardeba, plasmasis narCenebis, 

gadamuSavebis mizniT Segroveba, 

Semgrovebeli sawarmoebi  ar 

ibareben yvela saxis plasmasis 

narCenebs, aramed axdenen gadar-

Cevas, maTi qimiuri Sedgenilobis 

mixedviT, amitom, narCenebis meti 

wili, mainc xvdeba garemoSi da Ria 

tipis nagavsayrelebze.  

gmomdinare iqidan rom, 

aRniSnuli samSeneblo bloki, 

SesaZlebelia damzaddes, rogorc 

plastmasis nebismieri narCenebis, 

ise sxvadasxva, araorganuli sayo-

facxovrebo narCenebis gadamu-

SavebiT miRebuli masebisagan, 

mosalodnelia, am narCenebis 

ukontrolod gavrcelebis Sedegad, 

garemoze gamowveuli zianis 

odenobis sagrZnobi Semcireba, 

xolo TviT teqnologiuri procesi 

ki aRniSnuli narCenebis gada-

muSavebisa ar xasiaTdeba garemoze 

mavne zemoqmedebiT. 

rogorc sawyisma sacdelma 

kvlevebma aCvena, aRniSnuli nar-

Cenebis damuSavebiT miRebuli masis, 

cementTan kavSiri savsebiT uzrun-

velyofilia, sacdeli samSeneblo 

bloki gacilebiT msubuqi da 

siTbomedegia Cveulebrivi betonis 

blokTan SedarebiT, es yovelive ki 

momavalSi, ufro vrceli 

mecnieruli da eqsperementuli 

kvlevebis Catarebis  miznobrivobis 

safuZvels iZleva. 

daskvna: energoefeqturi sam-

Seneblo sakedle bloki, 

SesaZlebelia damzaddes, rogorc 

plastmasis nebismieri narCenebis, 

ise sxvadasxva araorganuli 



№ 20/2017                   ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я         

 

25 

sayofacxovrebo narCenebis gada-

muSavebiT miRebuli masebisagan,  

amiT ki, sagrZnoblad mcirdeba, 

garemoze am narCenebis ukon-

trolod gavrcelebis Sedegad 

gamowveuli zianis odenoba, xolo  

TviT teqnologiuri procesi 

aRniSnuli narCenebis gada-

muSavebisa, ar xasiaTdeba garemoze 

mavne zemoqmedebiT. 
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Гражданское строительство  

СТРОИТЕЛЬНЫЙ БЛОК ИЗ ПЛАСТМАССОВЫХ ОТХОДОВ 

А. ГРДЗЕЛИШВИЛИ, М. БАРАТАШВИЛИ 

Государственный Университет Акакия Церетели 

Резюме 

Последнее время в связи с ростом цен на энерго насителей актуальным становится 

энергоэффективность жилых и хозяйственных помещений. Потеря тепла является 

существенным недостатком помещений. Серезная доля твердых неорганических бытовых 

отходов приходится на разнообразных пластмассовых изделиях. Несмотря на то, что 

последнее время разные предприятия используют пласмасовые отходы, большая часть 

такого сырья всетаки попадает на мусоросвалках и на природе. В статье дана информация о 

первых результатах помощи строительных блоков в плане энергоэффективности. В процессе 

изготовления блоков используется измельченные пласмасовые отходы. Они легкие, 

теплостойкие и являются хорошими строительными материалами при возведении стен в 

какраксном строительстве. 
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Civil engineering  

THE ENERGY-EFFECIENT BLOK  PRODUCED FROM  PLASTIC WASTE 

A. GRDZELISHVILI, M. BARATASHVILI 

Akaki Tsereteli State University 

Summary 

The objective of the project is the cold processing of household and industrial plastic and 

various inorganic wastes (crushing, grinding, milling) and usage of the mass of the ground waste in 

construction for production of filling blocks. The initial pilot study has shown that the mix of 

water-cement and ground waste acquires proper firmness in the process of solidification and makes 

it possible to produce the wall and the partition blocks, which are characterized by porosity, light 

weight and low heat conductivity. Usage of such kind of blocks in construction will contribute to 

raise the energy efficiency of building, which today is considered one of the most problematic 

issues. For the prognostication of the project results, as well as for effective and proper 

development of the research we have studied thermal technical features of wall and partition 

blocks, for further replacement of the existing usual concrete blocks, produced as per “teriva” 

technology, with the light weight blocks which will contribute overall roofing facilitation and 

increase its warmth stability quality. 

In recent period collection of plastic waste for the purpose of its recycling has become actual, 

though waste-gathering companies do not accept all kinds of plastic waste, they select them 

according to its chemical consistence, as a result a great part of waste is still observed outside and 

in open waste disposal area. 

The most noteworthy in the project is the fact that together with improvement of energy 

efficiency in buildings, it will contribute to reduce harmful effects on the environment by 

utilization of all kinds of plastic waste, including inorganic household wastes, which are spread in 

an uncontrolled manner in the environment. Also technological process of recycling of the noted 

waste do not have any adverse effect on the environment. 
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maTematika 

 

marTvis amocanis amoxsnadoba dirixles tipis sasazRvro 

amocaniTavis,  arawrfivi siTburi mimocvlis  pirobebSi 
nawili 1 

 

T. modebaZe 

akaki wereTlis  saxelmwifo universiteti 

 

Cven daviwyeT  marTvis amocanebis amoxsnadobis aucilebeli pirobebis 
Seswavla  dirixles tipis sasazRvro amocanebisaTvis. am naSromSi 
damtkicebulia  dasmuli amocanisaTvis  optimaluri marTvis  arseboba da 
dadgenilia misi moZebnis pirobebi. 

 

wina  naSromebSi  damtki-cebuli iyo  arawrfivi sasazRvro  amocanis 

amoxsnadoba, romelsac aqvs Semdegi saxe: 
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romelic gansazRvrulia ),0(),0( lh   areze  erTgvarovani sasazRvro 

pirobebiT   sazRvarze:  

                           .0;0 


T               (2) 

aseve davamtkiceT, rom  operatorebi A   da F  romlebic warmoqmnilia (1)-

(2)-T da gansazRvruli formebiT 
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    dxdyTTdxdyTTTTlF )()ˆ()ˆ()()ˆ()ˆ(ˆ),( 12

44

12
3

2

1   


 

da  operators FA   aqvs Semdegi Tvisebebi: 

a) 
 XXA :  operatori- wrfivia, SemosazRvruli da koercitiuli; 

b) 
 XXF :  operatori arawrfivia, SemosazRvrulia, demi uwyvetia da 

akmayofilebs  utolobas  

;0
)),(


X
y

yyF
 

g)
 XX:  operatori- SemosazRvrulia, koercitiuli naxevrad 

SemosazRvruli variaciiT da aqvs Tviseba ( )M  sadac  

  .)(;)(
2

2

2
0

1

21 







 pLXWX  

axla gadavideT miznis funqcionalis  minimizirebadi  optimaluri 

marTvis  arsebobis damtkicebaze, romelsac aqvs Semdegi saxe: 

,),(),(ˆ),()())(,(
2

1 dxdyyxyxyxuJuyuL 


    (3) 

an dxdyyxyxyxuJuyuL
N

i

l

iii



1 0

2

2 ),(),(ˆ),()())(,(  (4) 

(1)-(2) gantolebisaTvis  fazuri  SemosazRvrulobis gaTvaliswinebiT 

  Kyxyxgrad  ),(ˆ),(   TiTqmis yvelgan  -ze,   (5) 

sadac   

  ),(;),();,()( yxyxTyxuy  -  

 

temperaturis mocemuli ganawilebaa, ix  mocemuli diskretuli Sres 

sisqea;  N -sakontrolo Sreebis raodenoba, xolo K - cnobili mudmivi. 

radganac marTva warmoadgens haeris temperaturis ganawilebas 

sazRvarze    ),0(01 l , xolo (1)-(2)  sasazRvro amocanis amonaxsni ki X  

sivrcidanaa, amitom Tu gamoviyenebT  Teoremas gluv hiperzedapirebze  

funqciaTa kvalis Sesaxeb,  marTvis funqcia 
1

 Tu  miekuTvneba )( 12 L  

sivrces. 

    davuSvaT Uu -  SemosazRvruli  sustad Caketili simravlea U -Si. 

gamovyoT    operatorSi   marTvis funqcia  da  (1) gantoleba 

gadavweroT operatoruli saxiT 
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xolo  Xu)(  funqcia ganisazRvreba tolobiT 
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),( 21
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1

Xdy
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T
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davamtkicoT lema. 

   lema 1. 
 XXU:  operatori, romelic warmoqmnilia  (1)-(2)  

amocaniT, sadac  U -SemosazRvruli  sustad Caketili  simravlea 

)( 12  LU -Si, warmoadgens 

a) SemosazRvruls; 

b) koercitiuls, e.i.  misTvis samarTliania  





X

Gu y

yyu ),,(
inf , roca ,

X
y  sadac G - nebismieri 

SemosazRvruli simravlea U -Si; 

g) akmayofilebs Tviseba )(m -s: 

iqedan rom, uuU n   sustad  U -Si, yyn   sustad X -Si,  ),( nn yu  

sustad X -Si da  utolobidan        XXnnn
n

yyyu ,),,(suplim 


 

gamomdinareobs, rom ),( yu  

d) operators Tanabrad naxevrad SemosazRvruli variaciiT, e.i.  nebismieri 

SemosazRvruliG  simravlisa da nebismieri Xyy 21, -dan da iseTebisaTvis, 

rom )2,1(  iRyi  sruldeba utoloba 

 

,;(inf),,(),( 212121 GuyyRCyyyuyu Xv
GvX







 

sadac  yoveli Gv  -saTvis 

RRRCv  :),(   

funqcia uwyvetia, amasTan 

   0/);( ttCv  , roca .0,00  t  

     



damtkiceba. a) Tviseba  gamomdinareobs   operatoris ganmartebidan da 

Sesabamisi Tvisebidan.  vaCvenoT  b) da  g ) Tvisebis samarTlianoba. 

      
 XXU:  operatori koercitiulia, Tu  

         



X

Gu y

yyu ),,(
inf roca  ,y  

sadac G - nebismieri  SemosazRvruli qvesimravlea U Si. 

        ganvixiloT 

.),(),,(),(),,( yuyyuFyyyyu   

yy),(  forma koercitiulia da  ar aris damokidebuli .Gu   

SevafasoT  yyuF ),,( : 

 

.))ˆ()ˆ)((ˆˆ)(ˆˆ()(

)ˆ()ˆ()ˆˆ()(

)ˆˆ)((ˆ)(ˆ),,(

22

22
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1

dxdyTTTTTT

dxdyTTTTT

dxdyTTTTldxdyTTTlyyuF






















 

yoveli fiqsirebuli
1

 Tu   samarTliania  utoloba 

               .0
),(



X
y

yyF
   

ramdenadac T̂ da ̂  funqciebi arCeulia  pirobidan 0)ˆˆ)((  TT  

TiTqmis yvelgan   Si. amitom< Tu gaviTvaliswinebT )(u -s 

SemosazRvrulobas, miviRebT: 





X

Gu y

yyu ),,(
inf roca  ,y  

g)  Tvisebis dasamtkiceblad  gamoviyenoT  Semdegi debuleba.  

debuleba. Tu yoveli Uu -Tvis 
 XDu )(:),(  operatori 

SemosazRvrulia , gaaCnia Tviseba )(M da  sruldeba piroba: iqedan, rom 

uuU n   sustad U -Si da yyn   sustad X -Si gamomdinareobs, 

Xyyuyu
Xnnn   0),,(),(         (7) 

maSin  
 XDU )(:  operators gaaCnia (M ) Tviseba. 
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vaCvenoT, rom    operatorisaTvis sruldeba  (7) piroba. adre 

damtkicebuli lemis Tanaxmad ),(  u operatori SemosazRvrulia da gaaCnia  

Tviseba )(M . (7) piroba gadavweroT Semdegi saxiT: 

 8),()),,(),(

),,(),(),,(),((),()(

),,(),(),,(),(

2

22

2

XnnXnnn

XnnnnXnnnnXnn

XnnnnXnnnn

yuuyyuFyuF

yyuFyuFyyuFyuFyuu

yyuFyuFyyuyu













                            

imis gamo, rom ganmartebiT )(),()(),( nnnnnn uyuFyAyu  . 

gadavweroT (8)-is marjvena  nawilis pirveli da meore Sesakrebi 

 

   .),,(),,(),,(),,(

),,(),,(),,(),(

yyuFyyuFyyuFyyuF

yyuFyyuFyyuFyuF

nnnnnnnn
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),( uF  operatori demiuwyvetad moqmedebs  22 )( pLX  -dan 

  3,)(
2

2  pLX p -Si; yyn   sustad X -Si. meores mxriv X -is, 2X -Si 

Cadgmis kompaqturobisa, gvaqvs  yyn  Zlieri krebadoba 2X -Si.  Tu 

gaviTvaliswinebT F -is demiuwyvetobas da uun  sust krebadobas  U -Si 

gveqneba: 

           ;),,(),,( yyuFyyuF nnn   

           ;),,(),,( yyuFyyuF n   

            ;),,(),,( yyuFyyuF nn   

           .),,(),,( yyuFyyuF nnn   

   

Sesabamisad  (8)-is pirvel da meore Sesakrebebs Soris sxvaoba miiswrafis 

nulisaken. SevafasoT (8)-is marjvena mxaris mesame Sesakrebi. 

.),,(),,(),,(),(
122 XnnXnnXnnnn yyuFyyuFyyuFyuF  

yyn  Zlieri krebadobis gamo 2X -Si, uun  susti krebadobis gamo U -Si 

da F is demiuwyvetobis gamo gavaqvs: 

),(),( yuFyuF nn    da ),(),( yuFyuF n   sustad 2X -Si. 

Sesabamisad 0),,(),(
2


Xnnn yyuFyuF     

da sabolood  
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0),,(),(
2


Xnnn yyuFyuF  X . 

me-(7) piroba  operatorisaTvis samarTliania da Sesabamisad  XXU: -

Tvis. 

vaCvenoT, rom   operatori naxevrad SemosazRvruli variaciiTaa.   

operatoris ganmartebidan  gamodis: 

.),()(

),,(),(),()(),,(),(

21

212121212121
21

X

XXX

yyuu

yyyuFyuFyyyyyyyuyu







operatori monotonuria  ar aris damokidebuli u -ze: 

.0),(),()( 21212121
1

 yyyyyyyy
X

 

)(u   wrfivia da ar aris damokidebuli 1y  da 2y -ze, amitom 

                   .0),()( 21  yyuu   

moxerxebulobisaTvis  SemoviRoT aRniSvna 21 yy  , sadac ),,( 21    

., 212211 TT    amavdroulad Tu gaviTvaliswinebT 
1

ˆ


 Tu  

miviRebT 

     

           

     

        

  

        

        

      

    

        

         

































































dxdy

dxdyTTTTTTTTT

dxdyTTTTTl

dxdyTTTTTTTTTl

dxdy

dxdyTTTTTTTTT

dxdyTTTTl

dxdyTTTTTTl

dxdyTT

dxdyTTdxdyTTTTl

dxdyTTTTlyyyuFyuF

2

2

2

1212112

2

2

2

1212112

3/2

2

3/2

1121

2

3/2

21

3/2

1

3/2

21

3/2

1121

2

2

2

1212121

2

2

2

1212112

3/2

2

3/2

1121

22

3/2

211

3/2

1121

21

4

2

4

2

21

4

1

4

12122

3/2

21

2111

3/2

112121

ˆˆˆ2

ˆˆ2

ˆˆˆˆ

ˆˆˆˆ

ˆˆˆ2

ˆˆˆ2

ˆˆ

ˆˆ

ˆˆ

ˆˆˆˆˆ
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2
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2
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2

1212121

3/2

2

3/2

1

2

3/2

21

3/2
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3/2

21

3/2

121211






 















X
yyRCdxdy

TTTTTTTTTdxdyTTTTT

TTTTTTTTTTTTl



 

    

   

     

































/2,1,;,1ˆ,1ˆ

,2ˆˆ2ˆ21ˆ

;2,1,1ˆ

,ˆ24ˆ

;2,1,1ˆ

,ˆ22ˆ2ˆ2ˆ

);(

222

21

3/5

211

21

2

21

3/5

211

2
22

21

3/5

211

21

jijiTTTT

RyTRyyyRTRyyl

iTT

yyyyyyRyyl

iTT

TRTRyyyRTRyyl

yyRC

ji

i

i

X







 

sadac   .5,2
)(






p

pL
X  

amrigad  

  ,);(inf),,(, 212121
2

GvyyRCyyyuFyuF
Xv

GvX






 da Tu 

gaviTvaliswinebT  Sefasebas 0),()(
1

2121 
X

yyyy   da   

0),()( 21 
X

yyuu  , miviRebT, rom  g) debuleba samarTliania 

 XXU:  operatorisaTvis. 

lema 1 damtkicebulia. 

vaCvenoT marTvis amocanis amoxsnadoba (5)  fazuri  SezRudvebiT. (5) 

SezRudva  mocemulia X  sivrcis K  simravleze: 

  kyxgradXK  ),(,, 121     TiTqmis yvelgan  -Si.  

SeviswavloT misi Tvisebebi. advili  Sesamowmebelia, rom K  Seicavs 

   10,)1(,   uvuvu    5,)()(,,

2
0

2

1 







 pLWXKKvu p .   

e.i.K  amozneqili simravlea. K   simravlis Caketiloba )(1  f  da 

)()()( 111  fgradfgradf    asaxvaTa  uwyvetobis Sedegia. 

  ganvixiloT amocana 

             
Uu

uJuyuL


 inf)()(,          (9) 

sadac )(uJ  ganisazRvreba  (3) da (4) tolobebiT amocanisaTvis  

                   Xffyu ,,                      (10) 
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SezRudviT     KyuKy  ,        (11) 

amocana (9)-(11) -s vuwodoT  regularuli, Tu  nebismieri  Xf -Tvis  

moiZebneba  Tundac erTi elementi Uv , romlisTvisac  (10) gantoleba  

amoxsnadia  da  wyvili  )(, vyv , sadac )(vy   (10)-is  Sesabamisi amonaxsnia  

akmayofilebs  (11) SezRudvas. amavdroulad  )(, vyv  wyvils uwodeben 

dasaSvebs. 

Tu gamoviyenebT   operatorisa da K  simravlis  damtkicebul Tvisebebs, 

advilad davrwmundebiT Semdegi Teoremis samarTlianobaSi.   

    Teorema1. amocana (9)-(11), sadac  XXU:  operatori warmoqmnilia  

(1)-(2) amocanisagan, Uu  sustad  Caketil SemosazRvrul simravles 

)(2  Lu , xolo K - Caketili, amozneqili  simravlea  warmoqmnili  

(5)SezRudviT,  amoxsnadia  maSin da mxolod maSin, roca  is regularulia. 

    Sebrunebuli debuleba cxadia. davamtkicoT  pirdapiri. vTqvaT D  

amocanis dasaSveb  elementTa simravlea. cxadia, rom J funqcionali, 

romelic  gansazRvrulia  (3)-(4)-iT qvemodan SemosazRvrulia: 

                     .0)()(,  uJuyuL  

 

vTqvaT   nu - minimizirebadi  mimdevrobaa, e. i. ).(inf,)( uJdduJ
Uu

n


   

)( nn uyy  -iT avRniSnoT (10) amocanis amonaxsni, amasTan Kyn  .   nn yu ,  

mimdivroba dasaSvebia  da SemosazRvrulia XU  -Si, amitom CavTvaloT, 

rom uun   sustad U -Si, yyn   sustad X -Si da KyUu  , ,  amas 

garda   fyu nn  ,  sustad X -Si. Tu gadavalT  zRvarze  tolobaSi 

  ,,,, nXnnn yfyyu   miviRebT  
XXnnn

n
yfyyu ,,,lim 


  

  operators aqvs   M  Tviseba. amrigad     .,,, Dyufyu   vaCvenoT 

axla , rom u  optimaluri marTvaa. radganac L  funqcionali  qvemodan 

SemosazRvrulia, is naxevrad uwyvetia qvemodan.  e. i.  iqedan, rom 

uuU n   sustad U -Si, yyK n   sustad X -Si gamodis ,rom 

   .,,inflim yuLyuL nn
n




 amrigad  yu,  optimaluri wyvilia.  

   Teorema1 damtkicebulia. 
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управления для поставленной задачи и установлены условия его поиска.  
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Summary 

We began to study the necessary conditions for the solvability of the task of management 

on a Dirichle type body. In this work we prove the existence of an optimal control for the task and 

set its search terms. 
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maTematika 

 

marTvis amocanis amoxsnadoba dirixles tipis sasazRvro 

amocaniTavis,  arawrfivi siTburi mimocvlis  pirobebSi 
nawili 2 

 

T. modebaZe 

akaki wereTlis  saxelmwifo universiteti 

 

Cven daviwyeT  marTvis amocanebis amoxsnadobis aucilebeli pirobebis 
Seswavla  dirixles tipis sasazRvro amocanebisaTvis. am naSromSi 
damtkicebulia  dasmuli amocanisaTvis  optimaluri marTvis  arseboba da 
dadgenilia misi moZebnis gzebi. 

             

     wina  naSromebSi  damtkicebuli iyo  arawrfivi sasazRvro  amocanis 

amoxsnadoba sxvadasxva pirobebSi, romelsac aqvs Semdegi saxe: 
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Sereuli sasazRvro pirobebiT  ares   sazRvarze: 
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211 
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n

k                           (13) 

davamtkiceT misi amoxsnadoba        5,
12 0

1

2

0
1

2 


pLWLWX p   sivrceSi 

da vaCveneT, rom  da F operatorebi, romlebic warmoqmnilia (1)-(2)-(13) 

amocanisagan da gansazRvrulia  formebiT 
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da  operators FA   aqvs Semdegi Tvisebebi: 

a) 
 XXA :  operatori- wrfivia, SemosazRvruli da koercitiuli; 

b) 
 XXF :  operatori arawrfivia, SemosazRvrulia , demi uwyvetia da 

akmayofilebs  utolobas ;0
)),(


X
y

yyF
 

g)
 XX:  operatori- SemosazRvrulia, koercitiuli naxevrad 

SemosazRvruli variaciiT da aqvs Tviseba ( )M  sadac  

       ;;
2

2

0
1

2

0
1

21

12




pp LXWLWX        .5,
12 0
1

2

0
1

2 


pLWLWX pp   

axla gadavideT   uyuL , miznis funqcionalis  minimizirebadi  

optimaluri marTvis  arsebobis damtkicebaze aqvs Semdegi saxe: 

,),(),(ˆ),()())(,(
2

1 dxdyyxyxyxuJuyuL 


     

an dxdyyxyxyxuJuyuL
N

i

l

iii



1 0

2

2 ),(),(ˆ),()())(,(   

(1)-(2) gantolebisaTvis  (5) fazuri SemosazRvrulobis gaTvaliswinebiT 

ix  mocemuli diskretuli Sres sisqea;  N -sakontrolo Sreebis 

raodenoba, xolo K - cnobili mudmivi. 

   Tu CavatarebT  analogiur msjelobas rogorc wina amocanaSi, 

SegviZlia vaCvenoT, rom: 

a)marTvis  funqcia 
1

ˆ


 Tu   ekuTvnis  ;12  LU  

b)  (5) SezRudva       5,
12 0
1

2

0
1

2 


pLWLWX pp  sivrceze mas  gaxdis 

amozneqilsa Caketil  K simravled; 

g)amocana (1)-(2)-(13) SesaZlebelia Caiweros operatoruli saxiT 

   Xffyu ,,                          14) 
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sadac         ,,, uyuFyuyu     xolo   uyuF , da  u  operatorebi  

rogorc zemoT ganmarteT misi analogiuria. amasTan ,:  XXU  

      5,
12 0
1

2

0
1

2 


pLWLWX pp   operatorisaTvis samarTliania lema 1. 

d)        
Uu

uJuyuL


 inf,  amocanisaTvis , romelic  gansazRvrulia  (3)-(4) 

gamosaxulebiT (14) amocanisaTvis XKy   SezRudvis gaTvaliswinebiT,  

U   sustad Caketili SemosazRvruli simravlea, romlisTvisac 

samarTliania  Teorema 1.  Tavisi SeniSvniT. 

    optimaluri amocanebis amoxsnis dros praqtikaSi ZiriTadi siZneleebi 

dakavSirebulia im SezRudvebTan, romlebic  moeTxoveba  marTvas da sxva 

parametrebs, romelic obieqtebs axasiaTebs. 

    Cven vaCveneT, rom(1)-(2) amocanisaTvis yvela sasazRvro amocanisaTvis (5) 

SezRudvis SemTxvevaSi optimaluri marTva arsebobs , Tu amocana 

regularulia. meores mxriv konkretuli kriteriumebi  amonaxsnis 

regularobisaTvis , kerZod kvazi wrfivi elifsuri amocanebisaTvis, 

TviTon  warmoadgens problemas. amitom amocanis  ganxilvisas Tavidanve  

unda CavTvaloT, rom amocana ar aris regularuli da  unda SevimuSaoT 

regularizaciis meTodi. Tuki  amocana aRmoCndeba regularuli, maSin 

regularizaciis Sedegad miRebuli amonaxsni  daemTxveva  regularul 

amonaxsns. amrigad  regularuli amocanebis klasi CarTulia , iseTi 

amocanebis klasSi, romelTa regulirebac SesaZlebelia , xolo 

optimaluri marTvis meTodi unda Seicavdes regularizaciis algoriTms. 

    SemoviRoT aRniSvna   uJg
Uu

 inf , sadac J  gansazRvrulia  (3) an (4) 

formuliT. maSin (9), (11)  amocanas  vuwodoT  -amoxsnadi, Tu 0  

arsebobs Uu   iseTi, rom     duJ .  am dros u  marTvas  uwodeben 

 - optimalurs. vTqvaT D    (9)-(11) amocanis dasaSveb elementTa simravlea: 

   
2

1

;



i

iDXUyuD , sadac  yu,  akmayofilebs  (9), (11)  SezRudvebs; 

    ;,;1 fyuXUyuD                      (14) 

    .,;2 XKyuKyXUyuD                    (15) 

     davuSvaT, rom D , xolo 1D .   2D  simravles davukavSiroT 

  1, Dyu   wertilTa  2D  simravlidan „gadaxris zomis“ funqcionali 

 RXULD :
2

.  amasTan funqcionali   0,
2

yuLD  maSin da mxolod maSin, 

roca   ., 2Dyu   

    vuwodoT 2D  simravles 
2DL -regulirebadi, Tu misTvis arsebobs 

wyvili   XUDw  1;  iseTi, rom  
2

1
2

inf, D
D

D LwL  .  2D -s vuwodoT 

miRwevadi, Tu arsebobs wyvili   XUDw  1;  iseTi, rom 

  0inf,
2

1
2

 D
D

D LwL  . 
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    SevCerdeT axla (10) da (11) SezRudvaTa regulirebaze. ramdenadac Cven  

davamtkiceT (10) sasazRvro amocanis  amoxsnadoba , amitom 1D  dasaSveb 

elementTa  simravle araa carieli. ganvixiloT (11) SezRudva,  e.i.           

  .,2 XKyXUyuD   

    aRvniSnoT  UD 11 :  -iT  proeqcia  pirvel Tanamamravlze da 

davuSvaT       ,,
2

uygvyvLD   sadac  RXg :  aris  raRac sustad 

uwyveti funqcia iseTi, rom    0uyg yoveli Ky  da    0uyg  roca 

Ky , sadac K - amozneqili, Caketili  simravlea  X -Si, romelic  

warmoqmnilia  fazuri SezrudvebiT.  aseT pirobebSi elements  11 Du   

da   
 

  vyguyuL
Dv

D
11

2
inf,


   vuwodoT 2D -is  regulizatori.  SeZleba 

vaCvenoT, rom yvela regulizatorebs, Soris arsebobs  optimaluri, iseTi 

rom 
 

  .,inf
2

11

uyvLd D
Dv 

  

    davamtkicoT Semdegi Teorema. 

    Teorema2.  vTqvaT  dasaSveb elementTa simravle 1D  da sruldeba 

Teorema1-is pirobebi. maSin 2D  simravle iqneba 
2DL  regulirizebadi, sadac 

     vygvyvLD ,
2

  (9)-(11) amocanisaTvis  arsebobs optimaluri 

wregulizatori iseTi, rom      vyvLwywL ,,   yoveli v -saTvis 2D -is 

regulizatorTa simravlidan. 

         damtkiceba.  ganvixiloT Semdegi  eqstremaluri amocana 

                        
Uw

v wygwJ


 inf                              (16) 

                            fwyw  ,                                    

(17) 

    cnobili Sedegebis gaTvaliswinebiT,   operatoris da g  funqciis  

Tvisebebis Tanaxmad SegviZlia vaCvenoT, rom (9)-(11) amocana amoxsnadia da 

Sesabamisad 2D  simravle regulizirebadi, xolo regulizatiri 

moTavsebulia  dasmuli amocanis amonaxsnebSi. davamtkicoT optimaluri 

regulizatoris arseboba. vTqvaT  
 

  .,inf
2

11

uyuLd D
Dv 

  SevcvaloT (9)-(11) 

amocana Semdegi sajarimo pirobiT 

           
Uu

uyuLduyguyuLuJ


 inf,
1

,
2




     (18) 

Sesabamisi (10) SezRudviT: 

                        Xffuyu ,, . 

vaCvenoT, rom  yoveli 0  amocana  (10), (18)  amoxsnadia. 

     aRvniSnoT D̂ -iT (10), (18) amocanis dasaSvebi simravle , romelic 

ganmartebiT carieli ar aris.    uyuL ,  funqcionali  romelic 

gansazRvrulia (16) da (17)-iT  qvemodan SemosazRvruli.  Sesabamisad g -s 

ganmartebis da Tvisebis Tanaxmad , J -ic  aseve qvemodan SemosazRvrulia 
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D̂ -ze. vTqvaT  nu  -minimizirebadi  mimdevrobaa, xolo  ny   (10) amocanis 

Sesabamisi amonaxsnebis mimdevroba, amasTan uun   sustad V -Si;  yyn   

sustad X -Si. imis ZaliT, rom   operatori  SemosazRvrulia da aqvs 

 M  Tviseba,  
Xnn fyuX  ,,,lim    da   fyu  ;  sustad X -

Si,    ., fyu   amrigad  wyvili   Dyu ˆ;  , e. i.  akmayofilebs (10) 

gantolebas. 

     SevniSnoT, rom miznis funqcia   uyuL ,  romelic  mocemulia  (3)-(4)  

gamosaxulebiT SemosazRvrulia, naxevrad  uwyvetia qvemodan, e.i.  iqedan, 

rom uuV n   sustad V -Si, yyK n   sustad X -Si, gamomdinareobs 

   .,,inflim yuLyuL nn
n




  Sesabamisad L funqcionalis qvemodan naxevrad 

uwyvetobis da g  funqciis  TvisebiT  gavaqvs    ,,,inflim yuLyuL nn
n

 


 

ramdenadac L  iqneba sustad naxevrad uwyveti qvemodan, amitom cxadia u  

iqneba optimaluri marTva. 

      vTqvaT axla   Dyu ˆ,   (10), (5) amocanis amonaxsnia  yoveli 0 . 

mivaswrafoT 0 -ken. mimdevroba   XUyu  ,  SemosazRvrulia XV  -Si 

da uu   sustad V -Si, yy   sustad X -Si, xolo  wyvili   .ˆ; Dyu    

davamtkicoT axla, rom .Ky  davusvaT, rom   wyw,  nebismieri dasaSvebi 

wyvilia . maSin        wywLwywLyuL ,,,    radganac    ,0wyg  Tu 

D  da  arsebobs  Tundac  erTi  dasaSvebi wyvili    Dwyw , . 

Sesabamisad    cyg  , sadac  c  mudmivia, xolo  funqcionali  sustad  

naxevrad uwyvetia qvemodan 

          .0inflim,,,inflim,inflim
000













ygygyuLyuLyuL  

aqedan cxadad  gamomdinareobs u -s optimaluroba  da piroba .Ky  

    amrigad , Tu D , maSin (5)-is ZaliT  Cven miviReT marTvis  moZebnis  

konstuqciuli meTodi  fazuri SezRudvis SemTxvevaSi. 

    ganvixiloT  gamosakvlevi amocanis regulizaciis kidev erTi meTodi, 

variaciuli  utolobis gamoyenebiT  mkacri SezRudvis pirobebSi. 

    SevcvaloT (10) operatoruli  gantoleba (11) mkacri SezRudviT  

variaciuli utolobiT 

       .,,, Kvyfvyvyv
XX

        (19) 

maSin, Tu  romeliRac Uv  -Tvis  (10) gantolebis amonaxsni  vy  

akmayofilebs CarTvas   Kvy  , maSin   vyv;  wyvili  akmayofilebs (19) 

utolobas.  magram  (19) variaciuli utolobis yvela amonaxsni  ar 

warmoadgens   fyu  ,  gantolebis amonaxsns. amrigad (9)-(11) amocanis 

nacvlad ganxiluli  (9)-19)  amocana gadagviyvans variaciuli utolobis  

amocanebis klasSi. 

    yoveli fiqsirebuli Vu -Tvis    XKu :, operatori  

SemosazRvrulia, koercitiulia  naxevrad SemosazRvruli variaciiT. 
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amrigad  yoveli Vu -Tvis (19) utolobas  aqvs erTi mainc  uy  amonaxsni, 

amasTan   Kuy  . meores mxriv es amonaxsni araa savaldebulo 

akmayofilebdes (10) gantolebas. amonaxsnis Seusabamobis gamo SemoviRoT 

sajarimo damateba miznis funqciisaTvis da ganvixiloT  amocana 

         
UuX

fyuuyuLuJ





inf,
1

,
2


                        (20) 

(19) pirobiT, sadac   uyuL ,   ganisazRvreba (3) an (4) formiT. aseT 

pirobebSi  (19)-(20) amocana miiRebs saxes: 

     
Uu

X

y Tf
y

a
yx

a
xy

VuJuJ












































inf,
1

2

121


 . 

Teorema 3.  yoveli 0  marTvis (20) amocana  (19) pirobebSi, sadac   

operatori warmoqmnilia (1)-(2) amocanisagan amoxsnadia. 

     damtkiceba.   vTqvaT Vun  ,   nu  minimizirebadi   mimdevrobaa, xolo 

  Kuyy nn     (17)  utolobis Sesabamisi amonaxsni, romelic operators 

Seesabameba. ny  mimdevrobis SemosazRvruloba Sedegia  koercitiulobis  

da  Semdegi Sefasebis 

   
XnXXnXnnn yfyfyyu 000 ,,,                   (21) 

amitom SegviZlia CavTvaloT, rom uuV n   sustad V -Si, yyK n   

sustad  X -Si.  amasTan  KyVu  , .   (21)  utolobidan vaskvniT, rom                         

  0,,suplim 
 Xnnn

n
yyyu . 

     operatoris Tanabrad naxevrad SemosazRvrulobis variaciis gamo  

    ,;inf,,,, 






 



Xnv

GuXnnXnnn yyRCyyyuyyyu    Sesabamisad , 

   

.0;lim

;supinflim,,inflim,,inflim








 
























 








Xnv
n

Gv

Xnv
nXnn

nXnnn
n

yyRC

yyRCyyyuyyyu

 

amrigad ,   0,, 
Xnnn yyyu   roca n .  ganvixiloT    yyw   

yoveli .0,  K  miviRebT  

    

     ,,inf,,;supinflim

,,inflim,,inflim








 























 










XvX

Gv

Xnv
n

Xn
nXnn

n

yuCywuwyRC

ywuyyu





 

saidanac  

     .;inf
1

,,,,inflim 






 



Xv

GvXXnnn
n

yRCyyyuyyu 
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Tu gadavalT zRvarze  ukanasknel utolobaSi roca 0 , miviRebT  

    .,,,,inflim Kyyuyyu
XXnnn

n



  

meores mxriv     .,,,inflim Kyfyyu
XXnnn

n



  

am ori utolobis  samarTlianobis gamo miviRebT (19). vaCvenoT axla , rom 

u  

 optimaluri marTvaa.  vTqvaT    nn yu ,  sustad X -Si. maSin 

  .,,,,,,inflim Kyfyyyfyyu
XXXXXnnn

n



   

Tu am ukanasknel utolobaSi CavsvamT y , miviRebT 

  .,,,suplim
XXnnn

n
yfyyu  


 

meores mxriv   operators aqvs (M )  Tviseba amitom   ., yu    da  

radgan L   miznis funqcionali  sustad naxevrad kompaqturia gvaqvs 

          .,
1

,inflim
2

uJfuyuuyuLuJ
Xn

n








   Teorema damtkicebulia. 

    axla gadavideT zRvarze 0 , roca D . vTqvaT  yun ,  mimdevroba 

(19)-(20)-is amonaxsnia, romelic SemosazRvrulia XU  -Si. Sesabamisad  

SegviZlia davuSvaT, rom uuV   sustad yyKV  ,  sustad  X -Si, 

amasTan   ., XVyu    radganac 0 -Tvis  

  Kyfyyu    ,,,   da   operatoris  

SemosazRvrulobidan     yu ,  sustad X Si, maSin    

    ,,,,,suplim, Kyyuyyuyf
XXnnn

nX



    e. i. wyvili  

  KVyu ;  akmayofilebs (19) utolobas, amasTan   .,  yu  

   amrigad  uyy   da davamtkicoT, rom   ., fyu   marTlac, vTqvaT 

   .; Dwyw    maSin     ,; wywLwJ  radgan (20) -Si  jarimis  

maxasiaTebeli Sesakrebebi nulis toli. meores mxriv 

      ,; wywLwJuJ    radgan u  optimaluria yoveli 0 -saTvis.  

  uJ -is Tanabrad SemosazRvrulobis gamo gvaqvs   

    .;,; 1 DyuCfyu
X




   saidanac  gamodis, rom   ., fyu   

    dagvrCa dasamtkicebeli, rom u  kompaqturi marTvaa. davuSvaT 

sawinaaRmdego. vTqvaT moiZebneba dasaSvebi wyvili   wyw;  iseTi, rom  

     .,, uyuLwywL     amavdroulad 

         .;,
1

,,
2

wywLfyuyuLyuL
X





   amitom  

      ,,,inflim.
0

wywLyuLyuL 





 rac ewinaaRmdegeba  daSvebas. axla 

gadavideT (19)variaciuli utolobidan  gantolebaze  „jarimiT“ mTel X  

sivrceze, im faqtis gaTvaliswinebiT, rom  K  simravle,  romelic 

warmoqmnilia fazuri SezRudvebiT,  aris  Caketili  amozneqili. rogorc 
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cnobilia aseTi simravleebisaTvis  yovelTvis  arsebobs radialurad 

uwyveti, monotonuri, SemosazRvruli operatori  XX:  iseTi, rom  

  .0,  yXyK  . maSin (19)-dan  miviRebT 

                      Xffyyu ,
1

, 


                               

(22) 

 ganvixiloT  Semdegi damxmare  amocana 

                 
VuX

fyuyuI





inf,,
2

                  (23)         

 yoveli 0 -saTvis  (22)  gantolebas aqvs eqstremaluri amonaxsni (23) 

amocanis azriT, radgan 







 XXV:

1



 operatori aris  

SemosazRvruli, koercitiuli naxevrad SemosazRvruli variaciiT da  

gaaCnia  M Tviseba  (  da    operatorTa Tvisebebis Tanaxmad). amis 

Semdeg  yoveli fiqsirebuli Vu -Tvis (22) gantoleba amoxsnadia, 

Sesabamisad (22)-(23) amocana regularulia da aqvs amonaxsni    ,, Duyu   

sadac D  dasaSveb wyvilTa simravlea.      

    SevniSnoT, rom  Tu gamoviyenebT   operatoris Tvisebebs  adre 

miRebul Sedegebs, SeiZleba  vaCvenoT, rom I  funqcionali qvemodan  

naxevrad kompaqturia. gadavideT zRvarze 0 . vTqvaT   yu ,  

warmoadgens (22)-(23) amocanis amonaxsnis mimdevrobas roca 0 . is 

SemosazRvrulia XV  -Si da      0,    yufy , radgan   

operatori SemosazRvrulia. amis Sedegad SegviZlia CavTvaloT, rom 

uuV    sustad V -Si, yy   sustad X -Si da     yu ,  sustad X -

Si,   0 y  sustad X -Si. ramdenadac    ,0)(,lim
0




Xyy  


 maSin   ,0y  

TiTqmis yvelgan .Ky  Semdeg  nebismieri K -Tvis ,   da  -s 

Tvisebebis ZaliT 

      ,;,
1

,, 






 
 XXX yRCyyyfyu 


      da  

    .,;,,,inflim,,
0

RKyRCyfyyuyyu XXXX 






 



 



  Sesabamisad   yu ,  ojaxis  zRvruli elementi  yu,  akmayofilebs  (19) 

utolobas. gamoviyenoT damxmare  uI  funqcionali rogorc „sajarimo 

damateba“  miznis funqciaSi da ganvixiloT amocana  

      
VuX

fyuuyuLuJ





inf,
1

,
2


                    (24) 

zemoT Catarebuli msjelobidan  Teorema 3. -is ZaliT  samarTliania 

Semdegi Teorema. 

    Teorema 4. vTqvaT  XXV:  akmayofilebs lema 1-s. maSin yoveli 

0  _saTvis  (9)-(24) amoxsnadia. amas garda amonaxsnTa mimdevrobidan 
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SeiZleba gamoyoT  qvemimdevroba   yu , , rom  uu   sustad V -Si, 

yy   sustad X -Si, sadac   KVyu ,    (19)-(24) amocanis amonaxsnia. 
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agraruli mecnierebebi 

 

gasxvlis vadebisa da xerxebis zegavlena aRmosavluri xurmis xeebze 

ylortebis warmoqmnis SesaZleblobaze dasavleT saqarTvelos 

pirobebSi 

 

marieta Tabagari, Sorena kapanaZe 

akaki wereTlis saxelmwifo universiteti 

 

naSromSi warmodgenilia kvlevebis Sedegebi, romelic moicavda 
gasxvlis vadebisa da xerxebis zegavlenis Seswavlas aRmosavluri xurmis 
xeebze. xurmis zrdis da nayofis warmoqmnis dinamikaze moqmed faqtorebs 
Soris gasxvlas uWiravs erT erTi pirveli adgili. amasTan erTad, gasxvla 
SesamCnevad uwyobs xels ylortebis gamsxvilebas, rac meurneobis 
TvalsazrisiT aris dadebiTi faqtori. gasxvlis saxeobebis Soris yvelaze 
saukeTeso maCveneblebiT xasiaTdeba mcenare Semodgoma-zamTris gasxvliT. 

 

nebismieri nayofieri xeebis 

vegetaciuri zrda aris re-

produqtiuli organoebis ganvi-

Tarebis safuZveli.   

aRmosavluri xurma, ise 

rogorc sxva subtropikuli da 

zomieri havis xexilovani mcenare 

avlens aqtiur vegetaciur mo-

qmedebebs gazafxulis da zafxulis 

TveebSi, amasTanave ylortis 

warmoqmna intensiurad mimdinareobs 

vegetaciis  sagazafxulo  vadaSi. 

zogierTi mkvlevari aRniSnavs, 

rom gasxlul xeebze nayofierebis 

zrda damokidebulia gasxvlis Se-

degad ylortis warmoqmnis aq-

tivobaze. sxvadasxva monacemebiT 

aRmosavluri xurmis saSualo 

sigrZe gasxvlis Semdeg Seadgens 

41,3sm, xolo ylortebis sigrZe 

gausxlav xeebze ar aRemateba 30,6sm. 

Cvens mier cdebi da dak-

virvebebi tardeboda walenjixisa 

da ozurgeTis raionebSi gaSenebul 

xurmis plantaciebSi jiSebze: xaCia, 

zenji-maru,  xiakume. 

 

 

 

 ხუიაკუმე ხაჩია ზენჯი-მარუ 
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Cvens mier Catarebulma cdebma 

gviCvena, rom yvela sacdel jiSebs 

orive sacdel obieqtze  aqvT ori 

mkveTrad gamoyofili zrdis 

periodi an talRa. 

zrdis pirveli talRa mi-

mdinareobs ufro mcire periodiT, 

xolo meore talRa ufro xan-

grZlivia. zrdis pirveli periodis 

xangrZlivoba  damokidebulia 

gasxvlis xerxebze da vadebze, 

jiSebis Taviseburebebze da 

adgilmdebareobaze. miRebuli 

monacemebidan Cans, rom yvelaze 

adre vegetacia daiwyo sakontrolo 

xeebze, Semdeg msubuqi gasxvlis 

variantis xeebze, Semdeg saSualod 

gasxlul variantze da yvelaze 

gvian vegetacia aRiniSna Zlierad 

gasxluli variantis xeebze. 

msubuqi variantis gasxvlis 

xeebi iwyeben vegetacias  adgil-

mdebareobisa da jiSebis mixedviT 

1-9 dRiT gvian, vidre sakontrolo 

xeebi, saSualo gasxvlis xeebi 

CamorCebian sakontroloebs 6-15 

dRiT, xolo Zlieri gasxvlis xeebi 

vegetacias iwyeben 6-22 dRiT gvian 

vidre sakontrolo xeebi.  

walenjixaSi, yvelaze adre 

jiSebs Soris vegetacias iwyebs 

zenji-marus da xiakumes jiSis 

xeebi /sakontrolo 23.III/.  

ozurgeTis pirobebSi vegetacia 

yvelaze adre ewyeba zenji-marus 

jiSis xeebi /sakontrolo 23.III/, 

Semdeg xaCias jiSis xeebs 

/sakontrolo 25.III/ da xiakumes  

/sakontrolo 27.III/. 

amgvarad, zrdis pirveli 

periodis TariRi punqtebis, ji-

Sebis, saxeobebisa da gasxvlis 

vadebSi  aris 20.III – 11.IV 

farglebSi. 

aseve sxvadasxvaa vegetaciis  

pirveli periodis dasrulebis 

vadebi. mag, ozurgeTis pirobebSi 

gausxlvi xeebis xaCias jiSis 

pirveli zrda sruldeba yvelaze 

adre /12.V/, ori dRiT gvian 

usruldeba es periodi gazafxul - 

zamTris  msubuqad gasxlul xeebs. 

ufro gvian 3-6 dRiT saSualod 

gasxlul xeebs. yvelaze xangrZlivi 

zrdis pirveli periodi SeimCneva 

yvela jiSis Zlierad gasxlul 

xeebze. aseTive Tanmimdevroba 

axasiaTebs pirveli zrdis periodis 

zenji- marus jiSis xeebs, sadac 

sxvaoba gasxvlis variantebs Soris 

Seadgens 1 -11 dRemde. sxvaoba ki 

gasxvlis vadebis variantebs Soris 

ar aRemateba 1-2 dRes. amgvarad, 

zrdis pirveli periodi yvela 

elementebiT mTavrdeba 1.V – 30.V 

farglebSi. 

pirveli periodis 

xangrZlivoba, saSualod dReebis 

mixedviT gasxvlis  yvela vari-

antebiT  Seadgens (sakontrolo  

39-61 dRe), msubuqi gasxvliT - 38-61 

dRe, saSualo gasxvliT 36-59 dRe, 

Zlierad gasxvliT -34 -52 dRe, 

yvela elementis gaTvaliswinebiT - 

gasxvlis saxeobebi da vadebi, 

jiSebis Taviseburebebi da 

adgilmdebareoba.   

zrdis pirveli periodis da-

srulebis Semdeg iwyeba uZraobis 

pirveli periodi, romlis xan-

grZlivoba SesaZloa Seicvalos 

gasxvlis vadebisa da xerxebis, 

jiSebis da adgilmdebareobis 

mixedviT. es maCvenebeli gasxvlis 

variantebis mixedviT Seadgens - 

Sesabamisad msubuwi gasxlisas 24-50 

dRes, saSualo gasxvla - 27-50 

dRes, Zlieri gasxvlisas 27-46 

dRes. umetes SemTxvevebSi zrdis 

uZraobis periodi dgeba maisis 

bolos, iSviaTad ivnisis pivel 

dekadaSi. 

walenjixis pirobebSi Zlierad 

gasxluli zenji- marus jiSi 
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xasiaTdeba ufro mokle periodiT 

(45-46 dRe), vidre sxva variantebis 

xeebi, xolo xaCias jiSisaTvis, 

gasxvlis vadebisa da xerxebis 

gaTvaliswinebiT, uZraobis periodi 

Seadgens 40-44 dRes, anu sxvaoba ar 

aRemateba 1-4 dRes.    

xiakumesaTvis gasxlul 

variantebze sxvaoba ar aRemateba 4-

7 dRes. ozurgeTis pirobebSi 

uZraobis ufro xanmokle periodi 

axasiaTebs xiakumes msubuqad 

gasxlul xeebs (24-25 dRe). es 

periodi SedarebiT xangrZlivia 

saSualod da Zierad gasxluli 

amave jiSis xeebisaTvis (27 -29 dRe).  

kidev ufro  xangrZlivia uZraobis 

periodi  (41-44 dRe) xaCias jiSis 

yvela variantis gasxvlis 

xeebisaTvis. rac Seexeba zenji -

marus jiSis uZraobis periods, mas 

uWiravs Sualeduri mdgomareoba 

(uZraobis periodi am jiSis xeebs 

ugrZeldebaT 28-32 dRe). zrdis 

pirveli ori periodis xan-

grZlivobis SedarebiT, Cven mivediT 

daskvnamde, rom zrdis pirveli 

periodi ufro mokle vadaSi gadis 

(34 dRe), vidre meore (57 dRe). 

rac Seexeba wliuri nazardis 

sidides da raodenobas, Cveni 

monacemebi miuTiTeben rom 

gasxvlis yvela xerxebi da  

variantebi dadebiT zegavlenas 

axdens aRmosavluri xurmis xeebis 

gazrdaze. 

zrdis pirveli periodis dros 

izrdeba yvela ylorti kronis 

qveda, Sua da zeda iarusebSi, 

amasTanave zrda xdeba upiratesad, 

zeda wveros kvirtiT da erTi 

namatis saSualo sigrZe aRwevs 16 

sm. 

meore periodSi zrda 

warmodgenilia  kronis zeda nawi-

lis erTeul totebze. zrda 

grZeldeba isev zeda wveros 

kvirtiT. amasTanave nazardi 

SedarebiT ufro didia vidre 

pirveli periodis nazardebis da 

Seadgens daaxloebiT 26 sm. 

Cveni monacemebiT, nazardebi, 

romlebic warmoiqmna aRmosavluri 

xurmis kronSi, Tavisi simaRlis da 

ganviTarebis xasiaTiT SesaZloa 

daiyos sam jgufad: 

1. nazardi sigrZiT 10 sm/mde; 

2.nazardi sigrZiT 10sm-dan - 30 

sm-mde; 

3. nazardi sigrZiT 30sm-ze meti. 

jiSebisa da adgilmdebareobis 

Taviseburebebis gaTvaliswinebiT, 

pirveli jgufis nაზარდი war-

moiqmneba gausxlav / sakontrolo/ 

xeebze, kidev naklebi warmoiqmneba 

msubuqad gasxlul xeebze 16,8 – 

30%, saSualod gasxlulebi - 17 – 

23%, xolo yvelaze naklebi 

raodenoba warmoiqmneba Zlierad 

gasxlulebze - 11-19%. amgvarad 

gasxvlis xarisxis momatebiT 

SesamCnevad izrdeba 10 sm-mde 

sigrZis nazardis raodenoba. 

gasxvla aseve xels uwyobs 

calkeuli totebis sisqis 

(diamteris) matebas. totebis sisqis 

mateba mniSvnelovani sameurneo 

maCvenebelia, vinaidan totebi 

Semdgomi zrdis procesSi kvlav 

warmoqmnian normalur 

funqcionirebad ylortebs. 

 rogorc Cvenma kvlevebma 

gviCvena, aRmosavluri xurma 

dasavleT saqarTvelos pirobebSi 

xasiaTdeba zrdis ori periodiT, 

romlidanac meore periodi aRe-

mateba pirvels. zrdis periodebs 

Soris garkveviT gamoiyofa 

uZraobis ori periodi - zafxulis 

da Semodgomis. maT Soris uZraobis 

meore periodi (zamTari) ufro 

xangrZlivia da didi, xasiaTdeba 

foTolcveniT da zrdis sruli 

SeCerebiT. 
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Аграрные науки 

ВЛИЯНИЕ СРОКОВ И ВИДОВ ОБРЕЗКИ  НА ПОБЕГООБРАЗОВАНИЕ  НА 

ДЕРЕВЬЯХ ВОСТОЧНОЙ ХУРМЫ  В    УСЛОВИЯХ   ЗАПАДНОЙ  ГРУЗИИ  

М. ТАБАГАРИ, Ш. КАПАНАДЗЕ 

Государственный Университет Акакия  Церетели 

Резюме 

В статье представлены результаты исследований, проведенных для определения 

влияния сроков и видов обрезки на побегообразование восточной хурмы. Установлено, что 

обрезка занимает первое место с точки зрения роста дерева и плодообразования..  

Соответственно этот период короче для сильно обрезанных деревьев. Вместе с тем, обрезка 

заметно способствует утолщению побегов, что с хозяйственной точки зрения, является 

положительным фактором.  Лучшими показателями характеризуется растение с осенне-

зимней обрезки. 

 

 

 

 

Agricultural sciences  

IMPACT AND METHODS OF GROWING ON THE POSSIBILITY OF PRODUCING 

SPROUTING ON THE EAESTERN PERSIMMOM TREES IN THE CONDITIONS OF 

WESTERN GEORGIA  

M. TABAGARI  Sh. KAPANADZE 

Akaki Tsereteli State University 

Summary 

The article presents the results of study, which included the impacts of timing and the effects 

of the methods of eastern persimmon trees.  Pruning takes first place in terms of tree growth and 

fruit formation. Along with this, the exhaustion makes it easy to promote sprouting, which is a 

positive factor in terms of farming. The best indicator among plant species is characterized by the 

autumn-winter pruning. 

 



novacia – perioduli samecniero Jurnali 

NOVATION – Periodical Scientific Journal 

НОВАЦИЯ – Периодический научный журнал 

№ 

20 

2017 

 

 

agraruli mecnierebebi 

 

gasxvlis xerxebisa da vadebis zemoqmedeba aRmosavluri xurmis 

gafoTlianebaze dasavleT saqarTvelos pirobebSi 

 

roland kopaliani, marieta Tabagari, Sorena kapanaZe 

akaki wereTlis saxelmwifo universiteti 

 

naSromSi warmodgenilia kvlevebis Sedegebi, romelic moicavda 
gasxvlis xerxebisa da vadebis zemoqmedebis Seswavlas aRmosavluri 
xurmis gafoTlianebaze dasavleT saqarTvelos pirobebSi. dadgenili iqna, 
rom gasxvlis xarisxis zrda iwvevs gafoTlianebis yvela maCveneblis 
zrdas. amasTanave, yvelaze racionaluri aris Zlieri da saSualo 
gasxvlis Catareba Semodgoma-zamTris periodSi. foTlovani zedapiris 
zrda sabolood iwvevs nayofieri xis produqtiulobas, vinaidan rac ufro 
meti fiziologiurad aqtiuri foTolia xeze, miT ufro metia nayofis 
Canasaxis arseboba da maTi srul simwifemde miyvana. 

 

xis  arseboba TiTqmis 

mTlianad ganisazRvreba asimi-

laciuri foTlovani zedapiris 

moculobiT da arsebobiT, vinaidan 

foTlebSi mimdinareobs rTuli 

fiziologiuri procesebi, maT 

Soris mcenaris mineraluri kvebis 

fotosinTezis procesi. 

k. a. timiriazevi /1937/ Tavis 

droze miuTiTebda rom, „... 

foToli, rogorc fesvi 

aucilebelia mcenaris kvebisaTvis. 

imis garda, rom is srulad awvdis 

mcenares rogorc raodenobrivad 

ise xarisxobrivad aucilebel 

sakvebs, foTlis cxovrebaSi 

gamoisaxeba mcenareulis cxovrebis 

arsi, rom mcenare -  es foTolia....“. 

mecnierebi, romelbic 

muSaobdnen nayofieri mcenareebis 

gasxvlis sakiTxebze miuTiTeben 

sxvadasxva nayofieri jiSis 

mcenareebis asimilaciuri zeda-

piris moculobis zrdaSi gasxvlis 

dadebiT zegavlenis  Sesaxeb. 

Cveni kvlevebi, romlebic 

Catarebulia gasxvlis variantebis 

mixedviT asimilaciuri zedapiris 

moculobis aRweris nawilSi, 

gviCveneben mis dadebiT gavlenas. 

cxrili 1-is monacemebiT  Cans, 

rom gasxvlis xarisxis zrda iwvevs 

foTlis farTobis zrdas. kerZod, 

garkveuli jiSebis foTlis 

saSualo farTobi Seadgens 

gausxlav xeebze - sakontroloze - 

51,1 -68,2 sm2, msubuqad gasxlul 

xeebze 52,2 – 73,5 sm2, saSualod 

gasxlulze 61,4 – 76,3sm2, Zlierad 

gasxlul xeebze - 73,1 – 82,4sm2/. 

gasxvlis vadebis maCveneblebiT 

yvelaze saukeTeso aRmoCnda 

Semodgoma- zamTris vada (cxr.1). 

analogiuri kanonzomiereba 

gamoixateba aseve erTi saSualo 

foTlis wonaze. am maCvenebliT 

gausxlavi - sakontrolo da 
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msubuqad gasxluli xeebi TiTqmis 

ar gairCeva erTmaneTisagan (erTi 

foTlis saSualo wona 

sakontrolo xeebze 1,34 – 1,80gr. 

msubuqad gasxluli xis foToli - 

1,39 – 1,98gr./ maSin rodesac igive 

maCvenebeli ufro maRalia 

saSualod da Zlierad gasxlul 

xeebze (Sesabamisad 1,59 – 2,54gr, 1,63 

-2,89gr.) 

amis garda, gasxvla Zlier 

zegavlenas axdens gafoTlianebis 

xarisxobriv da raodenobriv 

maCveneblebze (cxr.1).  gausxlav 

xeebze foTlebis saSualo 

raodenoba  4341,2 – 6129c. msubuqad 

gasxlulze - 4580 – 6311c., 

saSualod gasxlulze - 4769 -6630c, 

Zlierad gasxlulze - 5796 – 6769c. 

Sesabamisad izrdeba foTlianobis 

zedapiris zogadi moculobac, 

xarisxdeba jiSebis, adgilmde-

bareobis da gasxvlis vadebis 

mixedviT, gausxlavze - 22.81 – 41.24 

m2, gasxlulze - 24,08 – 55,50m2.  

SeiniSneba aseve didi sxvaoba 

foTlebis variantebsa da 

raodenobaSi, romlebic ganviTarda 

nazardze. 

jiSebis Taviseburebebis da 

gasxvlis vadebis gaTvaliswinebiT, 

foTlebis saSualo raodenoba 

calkeul ylortebze Seadgens: 

sakontrolo variantis xeebze - 8,15 

– 10,11c, msubuqad gasxlulze - 7,73 

– 11,71c, saSualod gasxlulze - 

9,16 – 12,0 c.; Zlierad gasxlulze - 

9,14 – 12,9c /cxr.16/. icvleba aseve 

ylortis gafoTlianebis koefi-

cientic / foTlebis saerTo farTi 

gayofili wliuri nazardis saerTo 

sigrZeze/, izrdeba gasxvlis 

xarisxis zrdiT: sakontrolo 

variantis xeebze - 0,89 – 1,86 m2/m, 

msubuqad gasxlulze - 0,83 – 1,66 

m2/m, saSualod gasxlulze - 0,80- 

1,56m2/m; Zlierad gasxlulze - 0,88 – 

2,26m2/m /cxr.1/. 

amgvarad, gasxvlis xarisxis 

zrda iwvevs gafoTlianebis yvela 

maCveneblis zrdas: foTlis 

farTobs, wonas, raodenobas 

calkeul ylortze maTi saerTo 

raodenobiT da gafoTlianebis 

koeficients. amasTanave, yvelaze 

racionaluri aris Zlieri da 

saSualo gasxvlis Catareba 

Semodgoma-zamTris periodSi.  

foTlovani zedapiris zrda 

sa-bolood iwvevs nayofieri xis 

produqtiulobas, vinaidan rac 

ufro meti fiziologiurad 

aqtiuri foToloa xeze, miT ufro 

metia nayofis Canasaxis arseboba da 

maTi srul simwifemde miyvana.
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ВЛИЯНИЕ СРОКОВ И ВИДОВ ОБРЕЗКИ  НА ЛИСТООБРАЗОВАНИЕ  

ВОСТОЧНОЙ ХУРМЫ  В    УСЛОВИЯХ   ЗАПАДНОЙ  ГРУЗИИ 

Р.  КОПАЛИАНИ,   М. ТАБАГАРИ, Ш. КАПАНАДЗЕ 

Государственный Университет Акакия  Церетели 

Резюме 

В статье представлены результаты исследований, проведенных для определения 

влияния сроков и видов обрезки на облиственность восточной хурмы. Установлено, что 

увеличение степени обрезки, увеличивает все показатели облиственности. К тому-же 

рациональнее проведение сильной и средней обрезки в осенне-зимний период. Увеличение 

поверхность облиственности  вызывает продуктивность дерева. Чем больше на дереве 

физиологически активных листьев, тем больше вероятность существования плодового 

зародыша и доведения их до полной спелости. 

 

 

Agricultural sciences  

INFLUENCE OF TERMS AND TYPES OF CUTTING LEAVES OF EASTERN 

PERSIMMOM  IN THE CONDITIONS OF WESTERN GEORGIA 

R. KOPALIANI, M. TABAGARI, Sh. KAPANADZE 

Akaki Tsereteli State University 

Summary 

The article presents the results of studies conducted to determine the impact of the timing and 

species of pruning on the eastern persimmon. It has been established that increase of the quality of 

the joints leads to increase of all the indicators of the flow. .It is also more rational to carry out a 

strong and medium trim in the autumn-winter period. The growth of the leaf surface eventually 

results in fertile tree productivity, since the more physiologically active leaf is on the tree, the more 

it is the presence of the fetus and the full ripeness. 
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ekologia 

 

stratosferuli ozonis daSlis Sedegebi 

 

nana kilaZe 

akaki wereTlis saxelmwifo universiteti 

 

 

atmosferos erT-erTi Sris – stratosferos farglebSi ozonosferoa, 

romelic 03-is molekulebis gazrdili koncentraciiT xasiaTdeba 

stratosferoSi arsebuli ozonis Sres mniSvneloba Zalian didia. 

ozonis Sre Sedgeba maRali koncentraciis O3-is molekulebisgan. 

Stratosferuli ozonis daSla SeiZleba gamoiwvios anTropogenulma da 

bunebrivma faqtorebma, am ukanasknelis mcirea. stratosferuli ozonis 

daSlis ZiriTadi mizezebia freonebi, CFCl3 da CFCl2 . es anTropogenuli 

warmoSobis niviTerebebi warmatebiT gamoiyeneba macivrebsa da kondencio-

nerebis warmoebaSi. ozonis Sris Semcireba iwvevs ultraisferi gamosxive-

bis mometebas dedamiwaze. es ki uaryofiTad moqmedebs, rogorc adamianze, 

ise mcenareebze da cxovelur organizmebze. 

saWiroa ganxorcieldes troposferoSi ozonis damSleli nivTierebe-

bis koncentraciis mudmivi monitoringi, raTa Sesruldes ozonis Sris 

dacvis Sesaxeb saerTaSoriso xelSekruleba 

 

ozoni warmoiqmneba stratos-

feros zeda SreSi mzidan gamos-

xivebuli mokletalRiani radia-

ciis (<190 nanometri) zemoqmede-

bis Sedegad. am radiaciis moqme-

debis Sedegad Jangbadis moleku-

la (02) iSleba atomebad (0). 

Jangbadis atomi advilad Se-

dis reaqciaSi molekulur Jan-

gbadTan da qmnis ozons (03). uf-

ro didi sigrZis ultraisfer 

talRebs (<280 nanometri) SeuZ-

liaT ozonis molekulis gaxle-

Ca molekulur da atomur Jan-

gbadad, ris gamoc iqmneba balan-

si ozonis warmoqmnasa da daS-

las Soris. ozonis damSleli 

nivTierebebi, iseTebi, rogoricaa 

qlorfTornaxSirbadi (CFCl), 

bromfTornaxSirbadi da sxva ha-

lomenSemcveli naxSirwyalbade-

bi, aseve ixliCeba mzidan wamo-

suli mokletalRiani radiciis 

mier, rasac Sedegad qloris da 

bromis gamoyofa mohyveba. es ai-

rebi uaryofiTad moqmedebn 

ozonze, radganac isini axdenen 

misi daSlis qimiuri reaqciebis 
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katalizebas, rac arRvevs zemoT 

aRweril balanss. amis Sedegad 

ozonis Sre Txeldeba, rac aZ-

levs saSualebas ultraisfer 

gamosxivebas. miaRwios atmosfe-

ros qveda Sreebsa da dedamiwis 

zedapiramdec. 

stratosferuli ozonis daS-

la SeiZleba gamoiwvios anTro-

pogenurma da bunebrivma faqto-

rebma, am ukanasknelis wvlili 

mcirea. bolo dromde stratos-

feruli ozonis Sris gaTxeleba 

SedarebiT mkveTrad antraqtikis 

Tavze iyo gamoxatuli aq 1975 

wlidan yovel gazafxulze war-

moiqmneba e.w. `ozonis xvrelebi" 

sadac airis koncentracia mniS-

vnelovnadaa daqveiTebuli. 

stratosferuli ozonis kon-

centraciis daqveiTebas ZiriTa-

di mizezi qlorftornaxSirba-

dia, freon 11 (CFCl3) da freon 12 

(CFCl2). es anTropogenuli nivTi-

erebebi warmatebiT gamoiyeneba 

macivrebis, kondencionerebis 

warmoebaSi. pivrelad maTi popu-

laroba didi iyo, radgan atmos-

feros qveda SreebSi qimiur re-

aqciebSi ar monawileoben da 

cocxal organizmebze maTi uar-

yofiTi zemoqmedeba praqtikulad 

gamoricxulia. swores es Tvise-

ba gaxad maTi stratosferoSi 

moxvedris mizez i. aq, Zlieri 

ultraisferi gamosxivebis moqme-

debiT isini ixliCebian, gamoTa-

visuflebuli qloris atoi ur-

TierTqmedebas ozonTan, ris Se-

degad warmoiqmneba qloris mo-

noqsadi: Cl+O3ClO+O2 igi reaq-

ciaSi Sedis Jangbadis atomTan, 

romelic ozons sxva molekule-

bis fotodisociaciis Sedegad 

Cndeba da isev qloris atomi ga-

moiyofa, romelic ganapirobebs 

reaqciis axal cikls: 

ClO+OCl+O2 

ozonis daSlas aseve xels 

uwyobs sahaero transportis 

Zravebis gamonabolqvi, maT So-

ris azotis Jangeulebi (NO)x, 

wylis orTqli, mxuTavi airi 

(CO), naxSirorJangi (CO2), gogir-

dis orJangi (SO2). bunebriv wya-

roebSi Sedis didi xanZrebi, 

vulkanuri amofrqveva. ozonis 

Sris Semcireba iwvevs ultraiis-

feri gamosxivebis donis momate-

bas dedamiwaze aman ki SeiZleba 

gamoiwvios adamianebSi kanis ki-

bo, Tvalis kataraqta, mzis dam-

wvroba, koniunqtivi, kanis dabe-

reba da imunuri sistemis dar-

Rveva. wylis ekosistemebSi ul-

traiisferi gamosxiveba aferxebs 

fitoplanqtonis ganviTarebas, 

romelic okeaneebSi kvebiTi jaW-

vebis safuZvlebs warmoadgens 

da iwvevs dazianebebs Tevzebis, 

xamanwkebis, amfibiebis da zRvis 

sxva pirobebis ganviTarebis ad-

reul etapebze. ultraisfer ga-

mosxivebas SeuZlia negatiuri 

zemoqmedeba iqonios xmeleTis 

mcenareuli safaris zrdaze, 



№ 20/2017                   ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я         

 

55 

Tumca zogierT mcenares SeuZ-

lia momatebuli radiaciis do-

nesTan adaptireba. 

ultraisferi gamosxiveba ze-

gavlenas axdens qimiur proce-

sebze atmosferos qveda fenebSi 

da troposferuli ozonis kon-

centraciaze dabinZurebul rai-

onebSi – fotoqimiuri smogi ima-

tebs ultraiisferi gamosxivebis 

donis zrdasTan erTad. garda 

amisa, igi gavlenas axdens gar-

kveuli SenaerTebis, maT Soris 

zogierTi saTburi airis koncen-

traciaze. 

ozonis Sris aRdgenis miz-

niT saWiroa gatardes Semdegi 

RonisZiebebi, rasac nebismier 

SemTxvevaSi aTwleulebi dasWir-

deba:  

● hidroqlorftornaxSirba-

debis da meTilbromiliis xmare-

bidan swrafi amoReba. 

● konteinerebsa da sxva sag-

nebSi ganviTarebuli qlorftor-

naxSirbadis da bromfTornax-

Sirbadis usafrTxo ganadgure-

bis uzrunvelyofa (magaliTad 

Zvel macirvebsa da cecxlsaqro-

bebSi). 

● ozonis damSleli nivTie-

rebebiT ukanono vaWrobis aRkve-

Ta. 

● troposferoSi ozonis dam-

Sleli nivTierebebis koncentra-

ciis mudmivi monitoringis gan-

xorcieleba, raTa Semowmdes 

ozonis Sris dacvis Sesaxeb sa-

erTaSoriso xelSekrulebis Ses-

ruleba. ozonis Sris da ultra-

isferi gamosxivebis donis moni-

toringi, raTa dadasturdes ga-

tarebuli RonisZiebebis sasurve-

li Sedegebi. 
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Экология 

ИТОГИ РАСПАДА СТРАТОСФЕРНОГО ОЗОНА 

Н. КИЛАДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В атмосфере находится слой озона, состоящий из молекул O3 высокой 

концентраций. Слой озона имеет большое значение в развитии жизни на земле. 

Ученные утверждают, что уменьшение концентраций O3 вызвано как естественным, 

так антропогенным фактором, естественным фактором относится извержение 

вулканов, большие пожары. Антропогенным является химические вещества 

хлорфторуглеводы, которые употребляются в холодильниках и в кондиционерах. 

 

 

 

Ecology 

THE IMPACT OF SARATAPHERIC OZONE DEPLETION 

N. KILADZE 

Akaki Tsereteli State University 

Summary 

Natural and Anthropogenic Enviromental Factor may cause deplation of stratospheric 

ozone.  The Primary reason increasing the ozone concentration Freon, which are used in air 

conditioners and in refrigerators. Shrinking Of ozone layer causes the increase of UV light 

radiation on earth, which has a lot of bad impect of enviroment. 
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nanoteqnologiebi 

                                   

nanoteqnologia da misi mimarTulebebi 

 

cira beraZe 

akaki wereTlis  saxelmwifo universiteti 

 

statiaSi aRniSnulia rom   nanoteqnologia  mecnierebis axali 
mimarTulebaa, mas SeuZlia miiRos sasurveli nanoobieqtebi da 
nanostruqturebi xelovnuri sinTeziT, romelTa msgavsebi ar arseboben 
saerTod bunebaSi, Seqmnas jer arnaxuli simZlavris da siswrafis 
kompiuterebi da sainformacio saSualebebis sxva xelsawyoebi. uaxloes 
aTwleulSi misi samecniero-teqnikuri ganviTarebis tempi moaxdens 
nanorevolucias da koordinalurad Seicvleba adamiaanis moRvaweobis 
yvela sfero. msoflios bevr qveyanaSi igi aRiarebulia saxelmwifos 
ganviTarebis prioritetul mimarTulebad. 

 

nanoteqnologia — fundamentu-

ri da gamoyenebiTi mecnierebisa da 

teqnikis disciplinaTSorisi sfe-

roa, romelic ikvlevs struqtu-

rebs, romelTa zoma 100 ნano-

metrს ar aRemateba da moicavs masa-

lebisa da mowyobilobebis SemuSa-

vebas am zomis farglebSi. nanoteq-

nologia ukiduresad mravalfero-

vania da moicavs, rogorc arsebuli 

mowyobilobebis axleburad awyobis 

saSualebebs, ise sruliad axali 

masalebis Seqmnas nanoskalis done-

ze. mas  aqvs potenciali Seqmnas 

mravali axali mowyo-biloba, ro-

melTa gamoyeneba SesaZlebeli   iq-

neba მedicinaSი, ეleqtroni-

kasა da ეnergetikaSი. mizanSewoni-

lia am sferos specialuri reguli-

reba. nanoteqnologia — mecniere-

bis axali mimarTulebaa, romelic 

gansazRvruli raodenobis აtome-

biს da მolekulebiს manipulaciiT 

awyobs da qmnis sasurveli struq-

turis masalebs da xelsawyoebs. 

mas SeuZlia miiRos sasurveli na-

noobieqtebi da nanostruqturebi 

xelovnuri sinTeziT, romelTa 

msgavsebi ar arseboben saerTod bu-

nebaSi, Seqmnas jer arnaxuli sim-

Zlavris da siswrafis kompiuterebi 

da sa-informacio saSualebebis 

sxva xelsawyoebi. uaxloes aTwle-

ulSi misi samecnieroteqnikuri gan-

viTarebis tempi moaxdens nanorevo-

lucias da koordinalurad Seic-

vleba adamianis moRvaweobis yvela 

sfero. nanoteqnologia, romelsac 

xSirad uwodeben "maRal teqnolo-

giebs", emyareba samecniero da eqspe-

rimentul safuZvlebs. is warmoad-

gens diswiplinaTaSoriso mecniere-

bas da aerTianebs sxva da sxva teq-

nikur dargebs. msoflios bevr qve-

yanaSi is aRiarebulia saxelmwifos 

ganviTarebis prioritetul mimar-

Tulebad. mecnierebi varaudoben, 

rom uaxloes momavalSi nanonawi-

lebiT Seqmnili teqnologiebi Sec-

vlian samyaros, sazogadoebas, ka-

https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%94%E1%83%A2%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%94%E1%83%A2%E1%83%A0%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%94%E1%83%93%E1%83%98%E1%83%AA%E1%83%98%E1%83%9C%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%94%E1%83%9A%E1%83%94%E1%83%A5%E1%83%A2%E1%83%A0%E1%83%9D%E1%83%9C%E1%83%98%E1%83%99%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%94%E1%83%9A%E1%83%94%E1%83%A5%E1%83%A2%E1%83%A0%E1%83%9D%E1%83%9C%E1%83%98%E1%83%99%E1%83%90
https://ka.wikipedia.org/w/index.php?title=%E1%83%94%E1%83%9C%E1%83%94%E1%83%A0%E1%83%92%E1%83%94%E1%83%A2%E1%83%98%E1%83%99%E1%83%90&action=edit&redlink=1
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%A2%E1%83%9D%E1%83%9B%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%90%E1%83%A2%E1%83%9D%E1%83%9B%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%9D%E1%83%9A%E1%83%94%E1%83%99%E1%83%A3%E1%83%9A%E1%83%90
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cobriobis cxovrebis wess. nanoteq-

nologias aqvs potenciali Seqmnas 

bevri axali mowyobiloba, romelTa 

gamoyeneba SesaZlebeli iqneba teq-

nikiur dargebSi. nanoteqnologia 

dRiTidRe viTardeba da win miiwevs. 

am mimarTulebiT kvlevebi mimdina-

reobs msoflios uamrav qveynaSi, 

gansakuTrebiT ganviTarebulia ame-

rikaSi, ruseTsa da CineTSi.  

nanoteqnologiiT Seqmnili 

xelsawyoebi Tu sxva saqoneli ukve 

damkvidrda bazarze da maTi ricxvi 

swrafad izrdeba. Tavidan es iyo 

nanoboWkoTi armirebuli saburave-

bi, golfis burTebi, mexanZreTa 

spectansacmeli. amas mohyva airis 

sensorebi, Suqdiodebi, sunis mSTan-

mTqmeli danaferebi macivrebisTvis, 

SuSebi, romlebic mtvers da WuWys 

ar iCereben, TviTmfrinavis frTebis 

gamamagrebeli nanoboWkovani kompo-

zitebi, xisa da kedlebis damcavi 

nanosaRebavebi, romlebic wyals ar 

ikareben. nanoteqnologiis meSveo-

biT dRes dnm-is analizi ufro 

swrafad xorcieldeba da misi fasi 

300 dolaramde daeca. nanomimarTu-

lebiT momuSave mecnierTa ramode-

nime jgufi ukve dajildovda nobe-

lis premiiT. momavlis prognozebi 

Zalze farTo da yovlismomcvelia. 

 kompiuterebis swrafmoqmedeba 

terahercebs miaRwevs. informaciis 

Caweris simkvrive ki – aTasobiT te-

rabits kvadratul santimetrze; 

Seiqmneba zemtkice masalebi nanomi-

lakebisa da  nanostruqturuli 

kompozitebis safuZvelze; tempera-

tura da koroziamedegi masalebi 

da danaferebi; sawarmoo da bir-

Tvuli energetikis narCenebis gada-

mu-SavebaSi dainergeba nanoteqno-

logiebi. SemuSavdeba axali kata-

lizatorebi; nanoforovani fil-

trebi wvrildispersuli damabinZu-

rebeli agentebis mosaSoreblad.    

nanoteqnologiebis gamoyeneba ener-

getikaSi xels Seuwyobs: wyalbadis 

energetikaze gadasvlas; siTburi 

elementebis Seqmnas; minimumamde Se-

amcirebs navTobisa da bunebrivi ai-

rebis gamoyenebas, ramac SeiZleba 

gamoiwvios zogierTi, bunebrivi re-

sursebis gayidvaze damokidebuli 

saxelmwifos dasusteba. zenitSi 

myof mzes dedamiwis 1 kvadratul 

metrze 1 kilovati energia moaqvs. 

dRevandel sayofacxovrebo mzis 

elementebs am energiis mxolod 

20%-is aTviseba SeuZliaT. Nano-teq-

nologiebis gamoyenebiT es ricxvi 

40%-s gadaaWarbebs. soflis meurno-

baSi nanoteqnologiebis gamoyeneba 

uzrunvelyofs uvargisi miwebis 

gamdidrebas da sasoflo-sameurneo 

sargeblobaSi dabrunebas; miwaTmoq-

medebis efeqturobis amaRlebas; 

axali jiSebis Seqmnas; kvebis pro-

duqtebis sinTezs. kosmosur apara-

tebSi gamosayeneblad eiqmneba mini-

atiuruli xelsawyoebi, nanosenso-

rebi, nanomowyobilobebi, Termosai-

zolacio da cveTamedegi danafa-

rebSi. 

 nanoteqnologia mTlianad ga-

moyenebiT sferoze orientirebuli 

dargia. Tu zemoT CamoTvlili 

prognozebis mixedviT vimsjelebT, 

nanoteqnologias Se-uZlia Zirfes-

vianad Secvalos da gaaumjobesos 

adamianis janmrTeloba, yofa-cxov-

reba da misi garemomcveli samyaro. 

nanoteqnologiaSi farTod gamoiye-

neba e.w. TviTorganizebis an TviT-

awyobis meTodebi, romlis drosac 

nanosistemaSi arsebuli atomebi da 

molekulebi garkveuli winaswar 

arsebuli Sablonebis an kanonebis 

mixedviT axorcieleben erTmaneT-

Tan Serwymas da raRac funqciona-

lur nanosistemas, nanorobots 

qmnian. rogorc cnobilia, biologi-

uri organizmebis Camoyalibeba da 
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ganviTarebac swored TviTorganiza-

ciis aseT process efuZneba. magram, 

adamianis xeliT Seqmnilma am Tvi-

Tawyobis unaris mqone nanoteqno-

logiurma robotma adamianisave ne-

biT SeiZleba erT SemTxvevaSi sam-

kurnalo preparati miitanos raime 

organomde, meore SemTxvevaSi ki ra-

ime momwamvleli nivTiereba. ro-

gorc aRvniSneT, nanometris zomis 

masalebs sruliad axali Tvisebebi 

uCndebaT. Tu mikrozomis nivTiere-

ba adamianisTvis sruliad uvnebe-

lia, nanozomis igive masala SeiZ-

leba misTvis momakvdinebeli aRmoC-

ndes. uaxloes momavalSi nebismieri 

saxelmwifos samxedro-strategiul 

potencials swored misi nano-teq-

nologiuri miRwevebi gansaz-Rvravs. 

swored am saSiSroebebiTaa gamowve-

uli is faqti, rom TiTqmis yvela 

nanoteqnologiuri konfe-renciis 

erT-erT sakiTxs nanoeTika warmo-

adgens. idealSi nanoteqnologebma 

unda imuSaon saRi gonebiTa da 

sufTa xelebiT. yvelam kargad vi-

ciT, rom kompiuteruli programe-

bis farTo ganviTarebas mohyva hake-

rebisa da axali kompiuteruli vi-

rusebis gamavrcelebelTa mTeli 

pleadis gaCena. da mainc, nanoteqno-

logias imdeni dadebiTis motana 

SeuZlia adamianisTvis, rom uaris 

Tqma arc Rirs da verc vityviT. ub-

ralod, kacobriobam, saxelmwifo 

struqturebma mTel msoflioSi me-

ti unda imuSaon adamianTa socia-

luri yofisa da eTikis gasaumjobe-

seblad, ganaTlebisa da kulTuris 

donis asamaRleblad. maSin am gaum-

jobesebul garemoSi gacilebiT 

naklebi agresiulad ganwyobili 

adamiani iqneba, da nanoteqnologi-

ac mxolod adamianis keTili zrax-

vebis ganxorcielebas moxmardeba.  

swored nanomedicinis mimarTu-

lebiTaa mosalodneli adamianis 

janmrTelobisTvis yvelaze mniS-

vnelovani Sedegebis miReba. ro-

gorc aRvniSne, biologiuri da daa-

vadebaTa gamomwvevi obieqtebi nano-

zomebiT xasiaTdebian. dRes maTTan 

brZola swored maTi Tanazomadi 

da kidev ufro mcire nanonawilake-

biT, nanorobotebiTa da nanoxel-

sawyoebiT mimdinareobs, rac mkur-

nalobis meTodebis efeqturobas 

mniSvnelovnad zrdis.     dRes ukve 

realobad iqca sam-kurnalo prepa-

ratebis molekulebis Canergva iseT 

nanonawilakSi, romelic sisxls 

gahyveba da daukavSirdeba mxolod 

winaswar dagegmil organos, maga-

liTad, RviZls an Tirkmels. amri-

gad, SesaZlebeli xdeba wamlis se-

leqciuri mitana daavadebul orga-

noSi, rac mniSvnelovnad zrdis 

preparatis efeqturobas.  Seqmnilia 

Zvlis Tu kanis Semcvleli xelov-

nuri nanomasalebi, romelic xrti-

lis aRdgenasa da saxsris gankurne-

bas iwvevs. aris nanomedicinis bevri 

sxva miRwevac, romelTa ricxvi 

sul ufro iz-rdeba.    ukanasknel 

xans erT-erT progresul meTodad 

miCneulia sisxlSi specialuri mag-

nituri nanonawilakebis SeSveba, 

romlebic mxolod kiboTi daavade-

bul ujredebTan grovdebian. gare-

dan rezonansuli maRalsixSiriani 

ve-lis modebisas mxolod es nano-

nawilakebi iTviseben velis energi-

as, xurdebian da mezobeli kiboiani 

ujredebis ganadgurebas  iwveven.  

erTi ram cxadia: uaxloes wlebSi 

nanoteqnologiis daxmarebiT mosa-

lodnelia mniSvnelovani winsvla 

adamianis janmrTelobis dacvis, da-

avadebaTa gamomwvevi mizezebisa da 

maTi mkurnalobis efeqturi meTo-

debis SemuSavebis saqmeSi. arsebo-

bis 50 wliani istoriis manZilze, 

elementTa zomebi mikrosqemebze 

aseulobiT mikronidan aTeul nano-
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metramde Semcirda. Seiqmna atomuri 

garCevisunarianobis mqone uzustesi 

xelsawyoebi, romlebsac aramarto 

atomTa ganlagebis danaxva SeeZ-

loT, aramed maTi gadatana da ato-

mebiT manipulirebis gziT axali na-

nostruqturebis Seqmnac. TviTon 

mikroeleqtronikaSi dRes ukve na-

nozomis elementebi da axali nano-

masalebi gamoiyeneba da es termini 

TandaTan nanoeleqtronikiT icvle-

ba.ratom unda vifiqroT ara miz-

nobrivi mimarTu-lebiT, roca am 

teqnologiebs gadatrieleba SeuZ-

liaT moaxdinon teqnikis sxvadas-

xva dargebSi maT Soris medicinaSi, 

yvela davadeba damarcxebuli iqne-

ba, virusebi veRar gavrceldeba da 

uamravi sasikeTo saqmec gakeTdeba. 

amdenad, nanoteqnologiaze ga-

dasvla bevrisTvis kvlevebis ganvi-

Tarebis sruliad bunebriv Sedegs 

warmoadgenda. saqarTvelos mecnie-

rebs am mimarTulebiT muSaobis 

kargi potenciali gaaCniaT. imisaT-

vis, rom ar CamovrCeT mecnierebis 

ganviTarebis zogad tendenciebs, 

vfiqrobT, saWiroa Sesabamisi sam-

Tavrobo struqturebisa da mecnie-

rebisa da ganaTlebis saministros 

daintereseba nanoteqnologiis sfe-

roTi, misi gamocxadeba erT-erT 

prioritetul mimarTulebad.  
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Нанотехнологии  

НАНОТЕХНОЛОГИЯ И ЕЕ НАПРАВЛЕНИЯ 

Ц. БЕРАДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В статье отмечается, что нанотехнология является новым направлением науки, она 

может получать желаемые нанотрубки и наноструктуры с искусственным синтезом, которые 

вообще не похожи друг на друга, создавая беспрецедентные мощные и быстродействующие 

компьютеры и другие устройства новостных изданий. 

В следующем десятилетии его научно-техническое развитие откроет путь для нано 

революции и будет координировать все области работы человека. Во многих частях мира он 

признан приоритетным направлением развития государства. 

 

Nano-technology  
NANOTECHNOLOGY AND ITS DIRECTIONS 

TS. BERADZE 

Akaki Tsereteli StateUniversity 

Summary 

The article notes that nanotechnology is a new direction of science, it can receive the desired 

nanotubes and nanostructures with artificial synthesis, which do not resemble each other, creating 

unprecedented powerful and fast computers and other devices of news publications. 

In the next decade, its scientific and technological development will open the way for a Nano 

revolution and will coordinate all areas of human work. In many parts of the world, it is recognized 

as a priority direction for the development of the state. 

http://teqnologiebi.blogspot.com/p/blog-page.html
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safeiqro masalebi 

 

ekologiuri teqstilis koncefcia da aucilebel  

RonisZiebaTa sistema 

 

t.m.d., profesori m. SarabiZe, doqtori q. goginovi 

akaki wereTlis saxelmwifo universiteti 

 

statiaSi mocemulia informacia ekoteqstilis standartis - „Eko-tex 

standard 100“ Sesaxeb. ganxilulia ekoteqstilis koncefciis Sesabamisi   

teqstilis xarisxis ganmsazRvreli ZiriTadi parametrebi da 
maxasiaTeblebi. SemoTavazebulia ssaqarTvelosaTvis ekoteqstilis 
koncefciis realizaciis aucilebel RonisZiebeTa sistema. ZiriTadi 
amocanebia: mewarmeTa informireba ekostandartis Sesaxeb, teqstilis 
xarisxis kontrolis serTificirebuli laboratoriis Seqmna, 
saganmanaTleblo programebis ganxorcieleba kvalificirebul eqspertTa 
momzadebis mizniT.   

 

Tanamedrove sazogadoeba da 

globaluri samomxmareblo bazari 

mwvave da seriozuli gamowvevis wi-

naSe imyofeba. erTis mxriv, saxezea 

samomxmareblo produqciaze moT-

xovnilebis zrda da Sesabamisad, 

warmoebis zrdis aucilebloba da 

meti mogebis miRebis survili; meo-

res mxriv ki - aRniSnuli miznebis 

misaRwevad saWiroa axali teqnolo-

giebisa da masalebis SemuSaveba, 

rac xSir SemTxvevaSi konfliqtSia 

ekologiur usafrTxoebasTan.      

safeiqro nawarmis mimarT waye-

nebuli Tanamedrove moTxovnebi - 

moduri ferebi, ioli movla, xangam-

Zleoba da teqstilis sxva mravali 

funqcionaluri Tviseba SeuZlebe-

lia dakmayofildes garkveuli qimi-

uri substanciebis gamoyenebis gare-

Se. amitom momxmareblisa da sazo-

gadoebis moTxovnis  Sesabamisad, 

adamianis janmrTelobisaTvis saSi-

Si safeiqro produqtisagan dacvis 

mizniT, 1990-iani wlebis dasawyisSi 

damuSavebuli iqna samomxmareblo 

standarti „Eko-tex standard 100“.  

ganviTarebuli qveynebis samomxma-

reblo bazris momxmareblisaTvis 

produqciis aRniSnuli standartiT 

markireba imis utyuari mtkicebule-

baa, rom produqti  adamianis jan-

mrTelobisaTvis usafrTxoa.   

Tanamedrove safeiqro masale-

bis „Eko-tex standard 100“ standartiT 

Semowmebisa da sertifikaciis sis-

tema safeiqro mrewvelobis sawar-

moo procesebis sirTuleebs da Ta-

viseburebebsac iTvaliswinebs, ro-

goricaa globaluri organizacia, 

Sromis saerTaSoriso danawilebis  

maRal done, mentalitetis sxvadas-

xvaoba savaraudo problemuri niv-

Tierebis gamoyenebis aspeqtSi. „Eko-

tex standard 100“ standartiT sertifi-

cirebas Eko-tex-is SemadgenlobaSi 

Semavali 17 samecniero-kvleviTi in-

stituti axorcielebs, romlebic  

msoflios 40 qveyanaSia ganTavsebu-
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li. testirebis kriteriumebi damya-

rebulia ukanasknel samecniero 

kvlevebze da mudmivad ganaxleba-

dia. 

„Eko-tex standard 100“-is mixedviT 

teqstiluri masalis usafrTxoebis 

ganmsazRvreli maxasiaTeblebis mi-

marT Semdegi moTxovnebia Camoyali-

bebuli: garkveuli  qimiuri nivTie-

rebebis Semcvelobis normebi (safe-

iqro damxmare nivTierebebi, aprete-

bi), zogierTi nivTierebis  gamoye-

nebis akrZalva (saRebrebi, aprete-

bi), Seferilobis mdgradobis gan-

sazRvra mocemul pirobebSi da sxv. 

teqstilis testireba iseTi para-

metrebis Semowmebas gulisxmobs, 

rogoricaa pH-is mniSvneloba, for-

maldehidisa da pesticidebis Sem-

cveloba, Tavisufali mZime metale-

bis arseboba (As, Pb, Hg, Co, Ni), qlo-

rorganuli naerTebisa da saRebre-

bis Semcvelobis gansazRvra da 

alergenTa jgufze mikuTvneba, Se-

ferilobis mdgradoba, aqroladi 

da mkveTrsuniani nivTierebebis ga-

moyofa. 

standartis Sesabamisad pH-is 

mniSvneloba axlos unda iyos ada-

mianis kanis garemos bunebriv maxa-

siaTebelTan (pH=5,5). dauSvebelia 

Zlieri mJava an tute aresTan SiS-

veli kanis uSualo Sexebis SesaZ-

lebloba, radganac aman SesaZloa 

mZime alergiuli reaqciebi da da-

zianebebi gamoiwvios. 

formaldehidi toksikuri nivTi-

erebaa. igi negatiur zegavlenas ax-

dens genetikur masalas, reproduq-

ciul organoebs, sasunTq gzebs, 

Tvalebsa da kanis safarze, mavne 

zemoqmedeba axasiaTebs centralur 

nervul sistemazec. amdenad, misi 

kontroli da dasaSvebi normebis 

dacva umniSvnelovanesia teqstilis 

eqspertizisas. 

pesticidebis kontroli auci-

lebelia bunebrivi teqstiluri 

boWkoebis gamoyenebisas. pestici-

debTan mudmivi an xangrZlivi kon-

taqti xSirad alergiisa da diaTe-

zis mizezia. igi gavlenas axdens 

kalciumis metabolizmze da SesaZ-

loa organizmSi kalciumis Semci-

reba gamoiwvios. arsebobs kvlevebi, 

romlebic adastureben, rom pesti-

cidebi onkologiuri, alcgeimerisa 

da parkensonis, sxvadasxva endokri-

nuli daavadebebis gamomwvevia. pes-

ticidebis zemoqmedeba adamianis 

ganviTarebis Seferxebisa da steri-

lurobis  mizezia. 

Tavisufali mZime metalebi Jan-

gviTi reaqciebis katalizatorebad 

gvevlinebian da aCqareben organiz-

mis daberebis process; xels uwyo-

ben degeneratiuli procesebis war-

marTvas, rac sxvadasxva daavadebis 

mizezi xdeba; SesaZloa gamoiwvios 

dnm-is dazianeba da genetikuri ko-

dis mutacia.  

qloris Semcveli naerTebi tok-

sikur nivTierebebs ganekuTvneba, iw-

vevs nervul damblebs, sasunTqi 

gzebisa da Sinagani organoebis 

distrofias, degeneraciasa da Sem-

dgom destruqcias.    

alergenuli saRebrebis gansaz-

Rvra gansakuTrebulad mniSvnelo-

vania safeiqro nawarmisaTvis. safe-

iqro saRebrebi, romlebic ramdeni-

me jgufad (dispersiuli, aqtiuri, 

mJavuri, pirdapiri) iyofa -  kontaq-

turi dermatitis ZiriTad mizezs 

warmoadgens. TumcaRa, arsebobs gan-

sxvaveba uSualod kanis  alergiu-

li sinjsa (rodesac saRebari uSua-

lod zemoqmedebs kanze) da SeRebi-

li teqstilis kanTan SexebiT ga-

mowveul gaRizianebas Soris. teq-

stilis saRebrebi, marTlia aler-

giulia, magram SeRebili qsovili-

dan saRebari pirdapir ar gadadis 
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kanze. miuxedavad amisa,  SeRebilma 

qsovilma  advilad SeiZleba gamo-

iwvios kanis alergia. saRebrebis 

mimarT maRali mgrZnobeloba far-

Todaa gavrcelebuli alergiul 

adamianebs Soris. 2003 w. Catare-

bulma gamokvlevebma aCvena, rom ga-

mokiTxulTa 12,3%, romelTac Caita-

res testi kanis alergiul sinjze, 

hqondaT alergia saRebrebze. gansa-

kuTrebiT alergiulia saRebrebi 

dispersiuli cisferi 124, 106 da 85 

(Disperse Blue). alergiuli da sazia-

no saRebrebis Semcvelobis kontro-

li gansakuTrebiT relevanturia 

tansacmlisa da sabavSvo saTamaSoe-

bisaTvis gamoyenebuli teqstili-

saTvis, radganac es masalebi uSua-

lo kontaqtSia kanTan. 

ZiriTadi parametrebis Sesabami-

sad teqstiluri masalebisa da na-

warmis ekologiuri usafrTxoebisa 

da xarisxis kontrolisaTvis  ato-

mur-emisiuri speqtroskopiis, inver-

siuli voltamperometriis, kolo-

rimetriis meTodebi gamoiyeneba. 

„Eko-tex standard 100“-is mixedviT gan-

sazRvrulia teqstiluri masalebi-

sa da nawarmis Semdegi Tvisebebis 

Seswavla da kontroli:  

 teqstilis masalebis  Semad-

genloba, 

 sveli damuSavebis Semdeg xa-

zobrivi  zomebis cvlileba, 

 feris mdgradoba  mSrali xa-

xunis mimarT   EN ISO 12947-2 

 Seferilobis mdgradoba  

recxvis mimarT EN ISO 105-C06 

 Seferilobis mdgradoba  qi-

miuri wmendis  mimarT EN ISO 105-

D01 

 Seferilobis mdgradoba  of-

lis  mimarT EN ISO 105-E04-2009 

 Seferilobis mdgradoba  si-

naTlis   mimarT EN ISO 105-B02: 

2002 + A1 

 formaldehidis migracia EN 

ISO 14184-1 

 pilingi recxvis  Semdeg  EN 

ISI 12945-2 

 pirveladi aromatuli aminebi 

EN 14362 

 mZime liTonebis migracia EN 

ISO 11885, EN 1483, EN 11969 

msoflio praqtika gviCvenebs, 

rom  ucxour bazarze Sesvlisas, 

produqts aucileblad unda ax-

ldes usafrTxoebis moTxovnebis 

Sesabamisi dokumentacia. evrokav-

SirTan asocirebis xelSekrulebis 

xelmoweris Semdeg es garemoeba 

mniSvnelovania Cveni qveynisTvisac.   

 msoflio Tanamegobrobis ne-

bismier qveyanaSi arsebuli samrew-

velo dargebi da  sawarmoebi  unda 

Seesabamebodes teqnikuri reglamen-

tebsa  da saerTaSoriso standar-

tebs, romelic xels uwyobs saerTo 

integraciasa da  msoflio vaWro-

bis ganviTarebas. evrokavSirma mii-

Ro mTeli rigi zomebi, raTa xeli 

Seuwyos saerTaSoriso vaWrobis 

ganviTarebas  evrogaerTianebasa  

da sxva qveynebs  Soris. im SemTxve-

vaSi, Tu qveyanas aqvs Sesabamisi 

teqnikuri ganviTarebis done,  evro-

kavSirsa  da am qveynebs Soris 

formdeba  SeTanxmeba produqciis 

usafrTxoebis Sefasebis proto-

kolze. aseTi SeTanxmeba xels uw-

yobs saerTaSoriso vaWrobis ganvi-

Tareebas danaxarjebis Semcirebis 

xarjze. dReisatvis evrokavSirs 

xelmowerili aqvs SeTanxmeba iapo-

niasTan, SveicariasTan, aSS-Tan, is-

raelTan, avstraliasTan, axal ze-

landiasTan da kanadasTan. es imas 

niSnavs, rom SesaZlebelia CE - mar-

kirebis mqone produqciis eqsporti 

aRniSnul qveynebSi. 

Cvens qveyanaSi evrokavSiris 

qveynebSi eqsportirebisaTvis gan-

kuTvnili teqstiluri nawarmis di-
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di asortimenti ar iwarmoeba, mag-

ram pirveli cdebi da nabijebi am 

mimarTulebiT gadaidga. kerZod, 

mimdinare wels evropas miewoda 

qarTuli Salis boWko - matyli, ri-

gi samkervalo sawarmoebi garkveu-

li nawarmis eqsports ewevian evro-

pis ganviTarebul qveynebSi, rogo-

ricaa germania, safrangeTi. amdenad, 

mniSvnelovania evropaSi teqstilis 

xarisxis regulirebis kanonmdeb-

lobis codna da warmoebi procesSi 

masze orientireba.  mwarmoebels  

SeuZlia miiRos Tavisi sakuTari 

teqnikuri pirobebi da gadawyveti-

lebebi, magram valdebulia daamtki-

cos, rom produqcia usafrTxoa 

adamianebisaTvis da garemomcveli 

garemosaTvis. 

mniSvnelovania aRiniSnos, rom 

ekoteqstilis koncefciis gaTva-

liswineba aucilebelia ara mxo-

lod adgilobrivi warmoebis mier, 

aramed importirebul produqcis-

Tan mimarTebaSic. evrokavSirTan 

asocirebisa da Tavisufali vaWro-

bis xelSkrulebis WrilSi unda 

moxdes sxvadasxva qveynidan impor-

tirebuli teqstilis xarisxis kon-

troli da ekoteqstilTan Sesabami-

sobis dadgena. 

amrigad, ekoteqstilis koncef-

ciis realizaciisaTvis aucilebe-

lia miznobriv RonisZiebaTa siste-

mis SemuSaveba da ganxorcieleba, 

rac gulisxmobs mewarmeTa informi-

rebas „Eko-tex standard 100“ standarte-

bisa da Sesabamisi evropuli kanon-

mdeblobis mimarTulebiT; teqsti-

lis xarisxis kontrolisa da eq-

spertizis saTanadod aRWurvili 

sertificirebuli laboratoriis 

Seqmnas; saganmanaTleblo programe-

bis ganxorcielebas kvalificirebu-

li eqspertebis Camoyalibebis miz-

niT.   

    

Текстильные материалы 

КОНЦЕПЦИЯ ЭКОЛОГИЧЕСКОГО ТЕКСТИЛЯ И СИСТЕМА НЕОБХОДИМЫХ 

МЕРПРИЯТИЙ 

М. ШАРАБИДЗЕ, К. ГОГИНОВИ 

Государственный Университет Акакия Церетели  

Резюме 

В статье приведена информация о стандартах эко текстиля „Eko-tex standard 100“. В 

соответствии с концепцией эко текстиля, рассмотрены основные параметры и 

характеристики, определяющие качество текстиля. Предложена система необходимых 

мероприятий реализации концепции эко текстиля для Грузии. Основные задачи: 

информирование предпринимателей по вопросам эко стандартов, создание 

сертифицированной лаборатории контроля качества текстиля, осуществление 

образовательных программ для обучения квалифицированных экспертов. 

 

Textiles  

CONCEPT OF ECOLOGICAL TEXTILES AND SYSTEM OF NECESSARY ACTIONS 

M. SHARABIDZE, K. GOGINOVI 

Akaki Tsereteli State University  

Summary 

Information about Eko-tex standard 100 textiles is provided in article. According to the 

concept of eco textiles, the key parameters and characteristics defining quality of textiles are 

considered. The system of necessary actions of implementation of the concept of eco textiles for 

Georgia is offered. The main objectives are: informing businessmen on questions of eco standards, 

creation of the certified laboratory of quality control of textiles, implementation of educational 

programs for training of the qualified experts. 
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mecniereba informaciis Sesaxeb 

 

informaciis Senaxvis revoluciuri meTodi 

 

naTela lomiZe 

akaki wereTlis saxelmwifo universiteti 

 

informaciuli teqnologiebi ganixilaven eleqtronuli mmarTvelobis 
ganviTarebis proeqtebs, aseve am proeqtebSi teqnologiuri inovaciebis 
danergvis process, raSic udides xelis Semwyob faqtorad ganixilaven 
socialur qselebs. ganviTarebuli teqnologiuri inteleqti, daculi 
internet sivrce,  sworad gaTvlili da mogrovebuli saWiro informacia  
metad mniSvnelovani sakiTxebia. 

Cven droSi Zalian bevri informacia iwarmoeba, maSasadame sazogadoeba, 
romelSidac Cven vcxovrobT, informaciulia. bolo saukuneebis 
ganmavlobaSi miCneuli iyo, rom siTbo myari sxeulis magnitur Tvisebebs 
anadgurebs, mecnierebma sapirispiro aCvenes da magnitur damgrovebelze 
informaciis Sesanaxad, eleqtro magnituri velis gamoyenebis nacvlad, 
ufro mZlavr saSualeba, erTi biti informaciis dasafiqsireblad lazeris 
sxivi gamoiyenes.  

statiis mizans warmoadgens miawodos momxmarebels informaciis 
Senaxvis revoluciuri meTodi lazeris sxivis gamoyenebiT, romelic 
terabait informacias ramdenime wamSi Cawers.  

 

uZvelesi periodidan dRemde ka-

cobriobam ganviTarebis ramdenime 

mniSvnelovani safexuri gaiara: gva-

rovnuli wyobileba, agraruli pe-

riodi, industriuli sazogadoeba. 

XXI saukunis adamiani ki cxovrobs 

sruliad axal formaciaSi, romel-

sac sainformacio sazogadoeba 

hqvia da romlis formirebac gasu-

li saukunis 70_iani wlebidan daiw-

yo. informaciis raodenobis eqspo-

nencialurma zrdam axali Tavistki-

vili gauCina adamianebs. didi mocu-

lobis monacemTa bazebis daarqive-

bas da „bekapirebas’’, Tanamedrove 

teqnologiebis saSualebiT saaTebi 

da zogjer dReebi sWirdeba. Zalian 

xSirad es dro mniSvnelovan rols 

TamaSobs, xandaxan didi kompaniebis 

bed-iRbalsac ki wyvets. dReisaTvis 

eleqtronuli mmarTvelobis ganvi-

Tarebis gzaze mniSvnelovan etaps 

gadis socialuri qselebi. sxvadas-

xva saxelmwifo struqturis mier 

iqmneba informaciul teqnologieb-

ze dafuZnebuli ara erTi momsaxu-

reba da amiT martivdeba da axal 

etapze gadadis saxelmwifosa da 

moqalaqes Soris urTierToba, 

grovdeba informacia sxvadasxva 

sferoSi, am informacias esaWirove-

ba Senaxva. ramdenime terabaitis, 

Tundac gigabaitis, kopireba, Tva-

lis daxamxamebaSi jer kidev fan-

tastikis sferoa, wlidan wlamde 

es problema ufro aqtualuri xde-

ba, vinaidan dedamiwaze warmoebuli 

informacia warmoudgeneli tempe-
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biT izrdeba. Cven gacilebiT swraf 

saSualebebs vsaWiroebT da es cif-

ruli teqnologiebis aqilevsis 

quslad iqca.  

sainformacio sazogadoeba ci-

vilizaciis iseTi axali fazaa, ro-

melSic momsaxure personalis ume-

tesoba dasaqmebulia informaciisa 

da misi umaRlesi formis – codnis 

– warmoebis, dacvis, gadamuSavebisa 

da realizaciis sferoSi. informa-

ciasa da codnas gansakuTrebuli 

prioriteti eniWeba. informaciuli 

teqnologiebi CarTulia mecniere-

bis yvela sferoSi, siaxleebis gac-

nobis saSualebas gvaZlevs socia-

luri qselebi amitom isini ganixi-

lebian, rogorc erTi mTliani, ada-

mianTa urTierTobisaTvis gamoyene-

badi saukeTeso saSualeba. informa-

ciis mozRvavebas adamianis mexsie-

reba ver gauZlebs, ver SeZlebs da-

imaxsovros uamravi faqtebi. amitom 

dagWirdebaT meTodikebi, saxel-

mZRvaneloebi, koncepciebi, romle-

biTac gadaaqcevT faqtebs, informa-

cias codnaSi, gadaitanT im dasay-

rdenSi, romliTac SeZlebT axali 

movlenebis analizs. informaciuli 

teqnologiebis dargSi wamyvani kom-

paniebi TiTqmis yovel dRe awarmoe-

ben axal produqcias da gvTavazo-

ben axal momsaxurebas. aucilebe-

lia vicodeT, rogor ganvasxvavoT 

moduri, naklebaT produqtiuli wi-

nadadebebi da teqnologiebi im teq-

nologiebisgan, romlebic gamogad-

gebaT xangrZlivad. iorkis univer-

sitetis saerTaSoriso samecniero 

jgufma, romelic espaneli, Sveica-

rieli, rusi, ukraineli, iaponeli, 

niderlandeli da ingliseli mecni-

erebisganaa dakompleqtebuli, Jur-

nal Nature Communications-Si ramdenime 

wliani kvlevis Sedegebi gamoaqvey-

na. moTxrobilia informaciis Se-

naxvis axali meTodis aRmoCenis Se-

saxeb, romelic Tanamedrove meTo-

disgan – gare eleqtromagnituri 

velis zemoqmedebis Sedegad, myari 

sxeulis Semadgeneli nawilakebis 

magnituri polusebis cvlilebisgan 

– gansxvavdeba. informaciis Caweris 

procesi, anu magnituri polusebis 

cvlilebis siCqare aTasjer aRema-

teba Tanamedrove saSualebebs. 

axal meTodSi siTbos iyeneben, ro-

melsac lazeris sxivis saSualebiT 

gadascemen nawilaks, es magnitur 

polusebs adgilebs ucvlis da, Se-

sabamisad, informaciis Senaxvas ga-

napirobebs. 

informaciuli teqnologiebi 

ganixilaven eleqtronuli mmarTve-

lobis ganviTarebis proeqtebs, ase-

ve am proeqtebSi teqnologiuri 

inovaciebis danergvis process, ra-

Sic udides xelisSemwyob faqto-

rad ganixilaven socialur qse-

lebs. ganviTarebuli teqnologiuri 

inteleqti, metad daculi internet 

sivrce, sworad gaTvlili da mog-

rovebuli saWiro informacia  me-

tad mniSvnelovani sakiTxebia. 

adamianTa umravlesobas adre 

Tu gvian uCndeba kiTxvebi: ras war-

moadgens is sazogadoeba, romelSic 

Cven vcxovrobT? rogor gaviazroT 

is, rac msoflioSi xdeba? saiT miv-

divarT? am kiTxvebze pasuxebis mo-

Zieba grandiozuli amocanaa, rad-

gan igi Zalian rTuli da mudmivad 

cvalebadi pirobebis ZiriTadi maxa-

siaTeblebis gansazRvrebis auci-

leblobas gulisxmobs. sxvadasxva 

sazogadoebis da xdomilebebis Zi-

riTadi niSnebis gaazrebis miswra-

feba ganmazogadebeli cnebebis mi-

Rebas gvaiZulebs. analitikosebi 

sul ufro metad da metad lapara-

koben informaciuli teqnologie-

bis, rogorc Tanamedrove samyaros 

(msoflios) mTavari ganmasaxvavebe-

li (specifikuri) niSnis Sesaxeb. 
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gveubnebian, rom SevdivarT infor-

maciul eraSi, informaciuli teq-

nologiebis sazogadoebaze zemoqme-

deba mravali avtoris kvlevis saga-

nia. magram isini gansxvavdebian er-

TmaneTisagan, rodesac aanalizeben 

imas, Tu rogori formebi SeuZlia 

miiRos informaciam, ratom ikavebs 

informacia centralur adgils Ta-

namedrove sistemebSi, rogor zemoq-

medebas axdens socialur, ekonomi-

kur da politikur urTierTobebze. 

saintereso mobruneba moxda teqno-

logiebidan sxva informaciis Sina-

arsobrivi Semadgenlobisaken. wam-

yvan politikosTa da inteleqtual-

Ta garemoSi izrdeba interesi in-

formaciuli Sromisadmi, simbolu-

ri analitikosebisadmi, romlebic 

yvelaze metad momzadebulni arian 

imisaTvis, rom Tan ataron da win 

waswion is momavali, sadac adapta-

ciuroba da mudmivi gadamzadeba 

(axali codnis daufleba) normaa. 

raodenobrivi cvlilebebi informa-

ciis sferoSi iwvevs socialuri 

wyobis Tvisebrivad axali tipis - 

informaciuli sazogadoebis war-

moqmnas. msjelobis logika marti-

via: Cven droSi Zalian bevri infor-

macia iwarmoeba, maSasadame sazoga-

doeba, romelSic Cven vcxovrobT, 

informaciulia.  „bolo saukuneebis 

ganmavlobaSi miCneuli iyo, rom 

siTbo myari sxeulis magnitur Tvi-

sebebs anadgurebs, mecnierebma sapi-

rispiro aCvenes da magnitur damag-

rovebelze informaciis Sesanaxad, 

eleqtromagnituri velis gamoyene-

bis nacvlad, ufro mZlavr saSua-

lebas miagnes. erTi biti informa-

ciis dasafiqsireblad lazeris 

sxivi gamoiyeneba. es revoluciuri 

meTodi saSualebas gvaZlevs, tera-

baiti informacia ramdenime wamSi 

CavweroT, rac asjer da aTasjer 

aRemateba Tanamedrove myari diske-

bis SesaZleblobebs. vinaidan Cven 

saamisod ar viyenebT eleqtromagni-

tur vels, es meTodi ufro nakleb 

energias moixmars da, Sesabamisad, 

ufro energoefeqturi iqneba”. 

  muSa modeli laboratoriul 

pirobebSi ukve Seqmnilia da infor-

maciis Caweris daujerebeli siCqa-

re, 100 gigabaiti/wamSi miRweulia,  

Tumca es jer kidev ar niSnavs, rom 

axali teqnologia komerciulad 

momgebiani da gamarTlebuli iqneba. 

maTi TqmiT, vinaidan gare eleqtro-

magnituri velis nacvlad lazeris 

gamoyeneba axali revoluciuri me-

Todia, romelic axali tipis in-

frastruqturis ganviTarebas saWi-

roebs, amitom Zveli teqnologiis 

axliT Canacvlebis procesi swrafi 

ar iqneba da bevr Semaferxebel 

faqtors iTvaliswinebs. yvelaze 

karg SemTxvevaSi, axali tipis teq-

nologia bazarze ramdenime weli-

wadSi gamoCndeba. manamde ki, isRa 

dagvrCenia, rom davelodoT, Tu 

rodis gadaiwereba filmebis arqivi 

erTi myari diskidan meoreze. 
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Наука о информации  

РЕВОЛЮЦИОННЫЙ МЕТОД ХРАНЕНИЯ ИНФОРМАЦИИ 

НАТЕЛА ЛОМИДЗЕ 

Государственный университет Акакия Церетели 

Резюме 

Иинформационные технологии обсудят развитие проектов электронного управления, а 

также процесс внедрения технологических инноваций в этих проектах, которые считаются 

крупнейшим фактором активов для социальных сетей. Важнейшими проблемами являются 

развитая технологическая разведка, защищенное интернет-пространство, правильно 

рассчитанная и собранная информация. 

У нас много информации, поэтому общество, в котором мы живем, информативно. В 

течение прошлых веков считалось, что теплота магнитных свойств тела была разрушена, 

ученые показали противоположность и вместо того, чтобы использовать, более мощный 

способ использования лазерного луча для фиксации информации. 

Целью статьи является предоставление клиентам революционного метода хранения 

информации с использованием лазерного луча, который запишет терабайтную информацию 

за несколько секунд. 

 

 

 

 

 

Information sciences 

REVOLUTIONARY METHOD OF INFORMATION STORAGE 

NATELA LOMIDZE 

 Akaki Tsereteli State University 

Summary 

Information technology will discuss the development of e-government projects, as well as the 

process of introducing technological innovations in these projects, which are considered the largest 

factor of assets for social networks. The most important problems are advanced technological 

intelligence, protected Internet space, correctly calculated and collected information. 

We have a lot of information, so the society in which we live is informative. Over the past 

centuries, it was believed that the heat of the magnetic properties of the body was destroyed, 

scientists showed the opposite and, instead of using, a more powerful way of using a laser beam to 

fix information. 

The goal of the article is to provide customers with a revolutionary method of storing 

information using a laser beam that will record terabyte information in a few seconds. 
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mecniereba informaciis Sesaxeb 

 

socialuri qselebi da internetis 1%-is kanoni 

 

NANAnana Sakaia 
akaki wereTlis saxelmwifo universiteti 

 

 
XXI saukuneSi internetis momxmarebelTa umravlesoba socialuri 

qselebis aqtiuri momxmarebelia, Uudavoa, rom socialurma qselebma ukve 
Rrmad SemoaRwies Cvens yoveldRiur cxovremaSi, gaidges fesvebi Cvens 
fsiqikaSi, internetis momxmareblebis generirebuli informaciis analizis 
Sedegad, kanonzomiereba imaSi mdgomareobs, rom mxolod 1% qmnis 
informacias, 10% am informacias mcirediT cvlis an komentars tovebs da 
danarCeni 89% ki pirdapiri gziT moixmars ise, rom sakuTari arsebobis 
aranair kvals ar tovebs. 

statiis mizans warmoadgens miawodos momxmarebels internetis 1%-iani 
kanonis Sesaxeb, gadanawileba ,,1-10-89'' bolo wlebSi didi gansjisa da 
ganxilvis sagans warmoadgens internetis blogebsa da forumebze, sadac 
informaciis mwarmoebelTa 1% danarCen komentator 10%-s sayvedurobs maTi 
mcirericxovnebis gamo. socialur qselebSi megobrebis siis formireba, 
internetis 1%-is empiriuli kanonis gaTvaliswinebiT, Zalian efeqturia.  

 

XXI saukuneSi internetis 

momxmarebelTa 62% socialuri 

qselebis aqtiuri momxmarebelia, 

romelTagan 36% Tavis gverdze 

Sedis minimum 2-3-jer dReSi, es 

cifri imis maCvenebelia, rom 

mosaxleobis naxevarze meti sar-

geblobs internetiT da socialuri 

qselebiT. socialuri qselebi 

dReisaTvis Zalze popularulia da 

misi popularoba kidev ufro meti 

gaxdeba uaxloes momavalSi. 

udavoa, rom socialurma qse-

lebma ukve Rrmad SemoaRwies Cvens 

yoveldRiur cxovremaSi, gaidges 

fesvebi Cvens fsiqikaSi. Mmetic, 

zogierTi mecnieris azriT, xalxi 

jer kidev ver afasebs im zega-

vlenis sidides, rasac socialuri 

qselebi axdenen Cvenze. ganvi-

Tarebas Cven ver SevaCerebT, arcaa 

saWiro, ubralod unda vecadoT 

SevamciroT gavlenis xarisxi da 

efeqti, mas Semdeg, rac socialuri 

qselebi yoveldRiurobis nawili 

gaxda, TiToeuli Cvengani erTob 

prozauli problemis winaSe dadga. 

arsaidan wamoiWra ritorikuli 

SekiTxva, romelic dauyovnebliv da 

aucilebel pasuxs saWiroebs. Se-

kiTxva Semdegia: rogor movaxerxoT, 

rom Cveni megobrebis raodenoba 

socialur qselSi arc imdenad 

didi iyos, rom uintereso spamma 

wagvlekos da arc imdenad patara, 

rom mowyenilobisagan movkvdeT?! es 

ki upiratesad CvenTvis saintereso 

adamianebis daxarisxebisken gvi-

biZgebs, Tumca ra principiT unda 

moxdes maTi daxarisxeba, kvlavac 
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ucnobia. am problemas ufro 

Sorsmimavali fesvebi aqvs, vidre 

erTi SexedviT Cans da rTuli 

sistemebis kvlevebs ukavSirdeba. es 

kvlevebi Tanamedrove mecnierebaSi 

sinergiis saxeliT aris cnobili. 

uxeSad rom ganvmartoT, sinergia 

zesistemuri kanonzomierebaa, rome-

lic sistemis Semadgeneli nawi-

lebisagan damoukideblad arse-

bobs da sistemas Tavisuflebis 

damatebiT xarisxs aniWebs. amis 

naTeli magaliTi haerSi Jangbadis 

Semcvelobaa: miuxedavad imisa, rom 

naxSirorJangisa da Jangbadis 

gamommuSavebeli erTeulebis (mcena-

reebis da sxva cocxali arsebebis) 

raodenoba dedamiwaze mudmivi araa, 

haerSi Jangbadis Semcveloba mainc 

21%-is farglebSi rCeba. 

mTels msoflioSi farTod 

aris gavrcelebuli socialuri 

qselebi. isin komunikaciis da-

myarebis erT-erTi saukeTeso saSu-

alebaa.  maTi saSualebiT, 

msoflios erTi bolodan, meore 

boloSi sul martivad xdeba 

dakavSireba. socialurma qselebma 

sazogadoebis cxovreba ufro 

saintereso, saxaliso da advilad 

aRsaqmeli gaxada. Tavad termini, 

socialuri qseli, arc ise didi 

xnisaa.  

terminma socialuri qseli, 

mogvianebiT, sociologiidan inter-

netSic gadainacvla. internetSi igi 

iseT vebgverdebs an servisebs aR-

niSnavs, romlebsac Tavad mom-

xmareblebi amdidreben. msoflioSi 

farTod aris gavrcelebuli mra-

vali socialuri qseli: facebook. 

com, twitter.com, myspace.com da a.S. am 

saitebze axalgazrdebi registry-

rdebian, maTze aTavseben per-

sonalur monacemebs, pirad 

informaciasa da fotosuraTebs. 

”megobarTa” wreSi erTiandebian, 

ecnobian erTmaneTs, amyareben 

kavSirs erToblivi interesebis 

principiT. am gaerTianebebis wev-

rebi CarTulni arian komunikaciisa 

da informaciis gacvlis gansxva-

vebul formebSi, personaluri veb-

gverdebis, blogebis, sadiskusio 

jgufebis meSveobiT. sazogadoeba 

socialuri qselebis saSualebiT 

ecnoba mTel msoflios. bolo xans 

socialuri qselebi mTels msof-

lioSi didi popularobiT sar-

gebloben.     

21-e saukuneSi interneti 

mniSvnelovan rols asrulebs 

TiToeuli Cvenganis cxovrebaSi. 

sazogadoebis umetesi nawili 

CarTulia internet sivrceSi. igi 

erT-erTi xelmisawvdomi saSua-

lebaa urTierTobis damyarebisTvis. 

socialur qselebSi ZiriTadad 

registrirdebian axalgazrdebi. Av-

seben TavianT monacemebs, aqveyneben 

pirad informacias, qmnian same-

gobro jgufebs, amyareben urTi-

erTobebs da erTmaneTs uziareben 

TavianT azrebsa da grZnobebs. In-

ternetisa da socialuri qselebis 

meSveobiT mosaxleoba iRebs axal 

informacias ama Tu im Temis 

Sesaxeb. erTobian sxvadasxva saxis 

TamaSiT, ukavSirdebian ucxoeTSi 

myof naTesavebsa Tu megobrebs. 

socialuri qseli aris veb-gverdi, 

romelic momxmareblebs Soris 

informaciis gacvla-gamocvlis sa-

Sualebas iZleva momxmareblebis 

mierve SerCeul megobrebTan. So-

cialur qsels marto „salaqlaqod“ 

ar viyenebT. misi meSveobiT mniS-

vnelovan informaciebsac vigebT. 

unda icodeT,  Tu frTxilad ar 

iqnebiT, Tqveni piradi monacemebiT, 

fotoebiT, statusiT (mokle Setyo-

bineba, romelsac yvela xedavs, vinc 

megobrebis siaSi gyavT) da komen-

tarebiT SeiZleba sxvebma bevri ram 
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gaigon Tqven Sesaxeb, magaliTad, 

sad cxovrobT, rodis xarT an 

rodis ara xarT saxlSi, sad mu-

SaobT an romel skolaSi swav-

lobT. Tqveni saxlis misamarTi da 

iseTi mokle komentari, rogoricaa 

„xval dasasveneblad mivdivarT!“, 

SeiZleba sabediswero gamodges 

mavani da mavanisaTvis. rac meti 

adamiani gyavs siaSi, miT met dros 

atareb socialur qselebSi da 

ufro metadac xdebi am qselze 

damokidebuli, ,,brZenebTan mosi-
arule Tavadac dabrZendeba, 
sulelebTan saqmis damWeri ki 
xifaTs gadaeyreba. 

rogorc aRmoCnda, socialur 

qselebSi adamianebi sam ZiriTad 

kategoriad iyofian. es klasi-

fikacia saTaves iRebs Web2.0-is 

Seqmnidan, rodesac momxmarebelTa 

farTo masebs internetSi sakuTari 

informaciis ioli ganTavsebisa da 

komentirebis saSualebebi miecaT. 

miuxedavad imisa, rom magaliTad 

vikipediis statiis dawera, an Y 

Youtube-ში videos atvirTva fizi-

kurad nebismier momxmarebels 

SeuZlia, amas, rogorc aRmoCnda, 

maTi Zalian mcire nawili akeTebs. 

umravlesoba mainc mxolod 

informaciis moxmarebiTaa dakave-

buli. igive iTqmis socialur 

qselebSi Cvens aqtivobazec: Zalian 

didi nawili kiTxulobs, vidre 

wers da akomentebs. es faqtori ki 

aucileblad unda gaviTvaliswinoT 

megobrebis siis filtraciis dros. 

internetis momxmareblebis gene-

rirebuli informaciis analizis 

Sedegad, kanonzomiereba imaSi 

mdgomareobs, rom mxolod 1% qmnis 

informacias, 10% am informacias 

mcirediT cvlis, an komentars 

tovebs da danarCeni 89% ki 

pirdapiri gziT moixmars ise, rom 

sakuTari arsebobis aranair kvals 

ar tovebs.  

gadanawileba „1-10-89” bolo 

wlebSi didi gansjisa da ganxilvis 

sagans warmoadgens internetis 

blogebsa da forumebze, sadac 

informaciis mwarmoebelTa 1% da-

narCen komentator 10%-s sayve-

durobs maTi mcirericxovnebis 

gamo.socialur qselebSi megobrebis 

siis formireba, zemoxsenebuli 

internetis 1%-is empiriuli kanonis 

gaTvaliswinebiT, rogorc aRmoCnda, 

Zalian efeqturia. Tu Sereul 

variantebs gamovricxavT, idealur 

SemTxvevaSi sul ori SesaZlo 

scenaris warmodgena SeiZleba:  

1) momxmarebeli da komentatori 

megobrebis siaSi Slian yvela 

momxmarebels da mxolod in-

formaciis mwarmoeblebs da ko-

mentatorebs toveben;  

2) informaciis mwarmoeblebi ki 

Slian informaciis mwarmoeblebs 

da sakuTari komentatorebisa da 

mkiTxvelebis pirispir rCebian. 

sinergetikuli kanonzomierebis 

codna amgvarad sistemis ukeT 

gaazrebis saSualebas gvaZlevs da 

swori gadawyvetilebebis miRebaSi 

gvexmareba. sworad am gziTaa Se-

saZlebeli, rom arc spami gvax-

rCobdes da arc mowyeniloba 

gvawuxebdes.  
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Наука о информации  

СОСИАЛЬНАЯ СЕТЬ И 1%-ЗАКОН ИНТЕРНЕТА 

Н. ШАКАЯ  

Государственный Университет Акакия Церетели 

Резюме 

В XXI веке большинство пользователей Интернета пользователи социальных сетей,  

никаких сомнений в том, что социальные сети глубоко проникли в нашу повседневную 

жизнь, в результате анализа генерируемой информации от пользователей Интернета, то, что 

только 1% создает информацию, 10% оставляет или немного комментирует эту 

информацию, а остальные 89% используют прямые средства без какого-либо следа их 

существования.  

Цель статьи - предоставить клиентам 1% -у лицензии в Интернете, распространяя 1-10-

89 "в последние годы, предметом большого суждения и обсуждения в блогах и форумах, 

если 1% производителей информации отрицают 10% других комментаторов из-за их низкого 

количества. Формирование списка друзей в социальных сетях очень эффективно, принимая 

во внимание 1% эмпирического закона Интернета. 

 

 

Information sciences 

 

SOCIAL NETWORK AND 1%-THE INTERNET 

N. SHAKAIA 

Akaki Tsereteli State University 

Summary 

In the 21st century, the majority of Internet users are users of social networks, there is no 

doubt that social networks have penetrated deeply into our daily lives, as a result of analyzing 

generated information from Internet users, that only 1% creates information, 10% leaves little 

comment this information, and the remaining 89% use direct funds without any trace of their 

existence. 

The purpose of the article is to provide customers with a 1% license on the Internet, 

distributing 1-10-89 "in recent years, the subject of much judgment and discussion in blogs and 

forums, if 1% of information producers deny 10% of other commentators because of their low 

number the formation of a list of friends on social networks is very effective, taking into account 

1% of the Internet's empirical law. 
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agraruli mecnierebebi 

 

gasxvlis saxeebis gavlena mitovebul Cais plantaciaSi buCqebis 

mosavlianobasa da zrda–ganviTarebis xasiaTze 

 

roland kopaliani,  natalia jinWaraZe 

akaki wereTlis saxelmwifo universiteti 

 

statiaSi ganxilulia Cais buCqebis gasxvlis sxvadasxva saxis gavlenis 

sakiTxebi mcenareTa mosavlianobaze, mokrefili foTlis xarisxobriv 
maCveneblebze da biometrul parametrebze aRniSnulia Cais mcenareTa 
potencialuri Taviseburebebis SesaZleblobani regeneraciis procesSi. 

 

rogorc cnobilia Cais mcena-

ris kultivirebis ZiriTad amocanas 

warmoadgens rac SeiZleba meti ve-

getatiuri masis – duyebis saxiT 

miReba, romelic Seadgens Cais 

plantaciis mosavals. magram Cais 

mcenaris biologiuri Taviseburebe-

bidan gamomdinare vegetatiuri ma-

sis gadideba ar SeiZleba iqnes mi-

Rebuli specialurad gamoyenebuli 

agroRonisZiebis gareSe, romelic 

Seucvlis Cais mcenares vegetaciis 

xasiaTs. 

Cais mcenare, iseve rogorc sxva 

mcenareebi biologiurad amJRavnebs 

yvavilobisa da nayofmsxmoiarobis 

midrekilebas.  

bunebriv pirobebSi Cais mcenare 

dasavleT saqarTvelos tenian sub-

tropikul zonaSi iwyebs vegetacias 

zafxulis pirvel naxevarSi. zafxu-

lis meore naxevarSi ki Cais mcena-

ris cxovelmyofeloba gadaerTveba  

yvavilobaze da nayofmsxmoiaroba-

ze, ylortwarmoqmnis mkveTri Se-

sustebiT. Cais mcenaris msgavsi moq-

medeba ar aris xelsayreli meurni-

saTvis, romelic operaciuli Care-

vis gziT aiZulebs mcenares gaaxan-

gZlivos ylortwarmoqmnis periodi 

da piriqiT, Seikavos da Seasustos 

reproduqciuli procesebi ZiriTa-

di agroteqnikuri xerxi, romelic 

aZlevs Cais mcenares vegetaciis 

aseT mimarTulebas. aris buCqebis 

gasxvla. amis gamo gasxvlas ukavia 

gansakuTrebiT mniSvnelovani adgi-

li meCaieobaSi miRebuli agroteq-

nikur RonisZebaTa kompleqsSi. 

gausxvlavi Cais mcenare iviTa-

rebs datotvis 7–8 wyebas da war-

moqmnis axalgazrda ylortebs. mxo-

lod zafxulis pirvel naxevarSi, 

xolo savegetacio periodis danar-

Cen dros uTmobs reproduqciul 

procesebs. amrigad Cais mcenare ag-

rovebs ra vegetaciis pirvel naxe-

varSi plastikur nivTierebebs saWi-

ro raodenobiT gadaerTveba yvavi-

lobaze, nayofmsxmoiarobaze da 

Teslebis momwifebaze. Cais mcena-

ris kulturaSi SemoRebam Zireu-

lad Secvala misi zrda–ganviTare-

bis bunebrivi Taviseburebani. 

Cais mcenaris gasxvla ki dakav-

Sirebuli miwis zeda organoebis 

garkveuli nawilis moSorebasTan, 

aiZulebs buCqs Seavsos es xarvezi 

da aZlierebs ylortwarmoqmnis 
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unars, axangZivebs vegetatiur moqme-

debas Rrma Semodgomamde. 

garda amisa sistematurad Cata-

rebuli  Cais foTlis krefebi, 

romlebic arsebiTad warmoadgenen 

igive msubuq gasxvlas, Tanac  ara-

erTjerads dakavSirebulia miwisze-

da organoebis cnobili nawilis 

moSorebasTan, rac xels uwyobs 

mcenaris daZabul mdgomareobaSi 

yofnas, mokrefili duyebis nac-

vlad axali ylortebis warmoqmnis 

stimulirebas. 

marTalia gasxvlebisa da foT-

lis krefisas Cais mcenare mainc 

inarCunebs biologiur midrekile-

bis nayofmsxmoiarebisaken. magram 

regeneraciisaTvis mcenares esaWi-

roeba gasxvlebisa da foTlis kre-

febis Semdeg dakarguli wonaswo-

robis aRdgena miwiszeda organoe-

bisa da fesvTa sistemas Soris da 

is iZulebulia Seqmnas  sakmarisi 

safoTle zedapiri, romelic saWi-

roa reproduqciuli procesebis da-

sasruleblad, nivTierebebis dasag-

roveblad. iswrafvis ra xelovnu-

rad, adamianis mier darRveuli wo-

nasworobis aRsadgenad, foTolsak-

refi Cais mcenare warmoqmnis axal-

axal ylortebs da Zabavs ylor-

twarmoqmnis unars reproduqtiuli  

procesebis Sesustebis xarjze, ris 

Sedegadac ylortwarmoqmnis perio-

di xangZlivdeba da saboloo jam-

Si, racionaluri agroteqnikis gan-

xorcielebisas mkveTrad maRldeba 

Cais plantaciebis mosavlianoba. 

wlebis ganmavlobaSi mouvle-

vad da eqsploataciis gareSe dato-

vebuli Cais plantaciebSi buCqebi 

ZiriTadad gadaerTven yvavilobaze, 

nayofmsxmoiarobaze, Teslebis war-

moqmnaze, faqtiurad kargavs Tavis 

sameurneo funqcias. amasTan sareve-

lebis masiurma ganviTarebam gauwia 

Cais buCqebs mZlavri konkurencia 

tenisa da sakvebis mopoveba-aTvise-

baSi, ramac TiTqmis degradaciamde 

miiyvana Cais nargaobebi, mkveTrad 

Secvala buCqebis buneba. 

samwuxarod, qveyanaSi Seqmnili 

ekonomikuri da politikuri viTare-

bis gamo Cais plantaciebi darCnen 

movlis gareSe, daiwyo maTi gavelu-

reba. Cais nargaobebi, romelTac 

moakldaT meurne adamianis momvle-

li xeli. aRmoCndnen eqstremalur 

viTarebaSi. 

qveynis mTavrobis mier warmod-

genili saxelmwifo programa “sa-

qarTveloSi Cais reabilitaciis Se-

saxeb” iTvaliswinebs mitovebuli 

Cais plantaciebis aRdgenis Ronis-

Ziebebs, romelSic ZiriTadi fun-

qcia gasxvlis sakiTxebs eTmoba. 

imisdamixedviT Tu gasxvlis rome-

li saxe iqneba gamoyenebuli-mizani 

erTia-aRvudginoT buCqebs vegetati-

uri aqtivobis unari da SevasustoT 

generaciuli procesebi. aRniSnuli 

programa iTvaliswinebs naxevrad-

mZime da mZime gasxvlebs gamomdina-

re arsebuli plantaciis mdgomare-

obidan. 

aRsaniSnavia,rom am saxis gas-

xvlebis Catareba mouvlel, dasus-

tebul  Cais nargaobebSi metad 

rTuli da serioozuli procesia, 

romlis dros miyenebuli Wrilobe-

bis moSuSebis da axali ylortebis 

warmoqmna damokidebulia mcenaris 

fesvTa sistemis aqtivobaze, tenisa 

da kvebis reJimebze, TviT buCqebis 

fiziologiur da genetikur Tavise-

burebebze. mouvleli Cais planta-

ciebis arsebuli mdgomareobis Se-

saswavlad Cvens mier SerCeul iqna 

sacdeli nakveTi imereTis regionis 

xonis raionSi, yofili Cais meurne-

obis teritoriaze Cais nargaobaSi. 

sadac iswavleba mcenareTa reabi-

litaciisa da Semdgomi agroteqno-

logiis zogierTi sakiTxebi. 
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Cvens mier dayenebuli cda moicavda 

Semdeg variantebs: 

1. Spaleruli gasxvla 60sm. simaR-

leze, nasxlavis gataniT 

   (kontroli); 

2. naxevrad mZime gasxvla 35sm. si-

maRleze, nasxlavis datovebiT 

   mwkrivTaSorisebSi mulCad; 

3. naxevrad mZime gasxvla 35sm. si-

maRleze, Savi polieTilenis apskis 

   gamoyenebiT mulCad: 

4. mZime gasxvla 15sm. simaRleze, 

nasxlavis datovebiT mulCad; 

5. mZime gasxvla 15sm. simaRleze, Sa-

vi polieTilenis apskis 

   gamoyenebiT  mulCad. 

cdis pirvel wels, variantebs 

Soris mosavlianobis maCveneblebiT 

gamoirCeoda sakontrolo varianti, 

romelzedac Catarebuli iqna Spa-

leruli gasxvla krefa Catarda 5-

jer agrowesebiT. yvela danarCen 

variantebi romlebzec naxevradmZi-

me da gansakuTrebiT mZime gasxvlaa 

Catarebuli CamorCnen kontrols. 

es mdgomareoba aisaxeba imiT, 

rom maT meti miwiszeda nawili da-

karges da aRdgenas dro esaWiroeba, 

Tanac krefa gvian daiwyo nakleb-

jer da msubuqad Catarda. samagie-

rod mokrefili foTlis xarisxob-

rivi maCveneblebi naxevradmZimed da 

mZimed gasxlul variantebze ukeTe-

si iyo, razec metyvelebs 1 cxril-

Si moyvanili maCveneblebi. 

cxrili 1. 

Cais xarisxovani foTlis mosavlianoba reabilitaciis pirvel wlebSi 

 

# variantebi 

g
an
z
o
mi
l
eb

a 

mosavl

ianoba 
fraqcia 
o
r
f
o
T
l
ia
ni

 

d
u
ye
b
is

 m
as

a,
 g

. 

s
am
f
o
T
l
ia
ni

 

d
u
ye
b
is

 m
as

a,
 g

. 
 

yr
u
 d

u
ye
b
is

 %
 

20
16
 

20
17
 

na
z
i 

mo
u
x
eS

o
 

1 

gasxvla 60sm simaRleze 

nasxlavis gataniT 

(kontroli) 

1m2/k

g 
6,9 8,5 78 22 0,63 0,69 13 

2 
gasxvla 35sm. simaRleze, 

nasxlavis datovebiT 

1m2/k

g 
4,2 7,8 80 20 0,64 0,80 12 

3 
gasxvla 35sm. simaRleze 

Savi apskis gamoyenebiT 

1m2/k

g 
4,7 8,2 82 18 0,65 0,81 10 

4 
gasxvla 15sm. simaRleze 

nasxlavis datovebiT 

1m2/k

g 
3,3 7,4 86 14 0,69 0,84 8 

5 
gasxvla 15sm. simaRleze 

Savi apskis gamoyenebiT 

1m2/k

g 
3,4 7,9 89 11 0,69 0,85 6 

 

cdis meore wels naxevradmZi-

med da mZime variantebma mosavlia-

nobis maCveneblebiTac gauswres 

kontrols, risi mizezi iyo aRniS-

nuli variantebis cxovelmyofelo-

bis gaaqtiureba, ylortebi warmoiq-

mna stadiurad axalgazrda kvirte-

bidan. am variantebze Catarebuli 

iqna msubuqi gasxvlebi, riTac maT 

miecaT simaRleSi gazrdis saSua-

leba. razec metyvelebs 2 cxrilis 

maCveneblebi: yoveli wlis gazaf-
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xulze da SemodgomiT yoveli vari-

antis erTsa da imave sam buCqze 

vzomavdiT simaRles, varjis sig-

rZes da siganes. gasxvlis gansxvave-

buli parametrebis Sedegad buCqeb-

ze ganviTarda gverdiTi totebi da 

aRiniSna intensiuri ylortwarmoq-

mna. rogorc cxrilis monacemebidan 

Cans mcenareTa saSualo simaRle, 

sigrZe da sigane ukeTesia im varian-

tebSi, sadac gasxvla tardeboda 

60sm. simaRleze nasxvlavis gataniT, 

saSualo parametrebma Sesabamisad 

Seadgina 65sm. 77sm. 85sm. meore vari-

antze Sesabamisad -58sm. 64sm. 62sm. 

ramdenadme ukeTesia mesame varian-

tis parametrebi - 58sm. 66sm. 67sm. me-

oTxe variantze – 44sm. 56sm. 52sm. me-

xuTe variantze - 46sm. 57sm. 55sm. 

sagulisxmoa, rom rigi mkvlevare-

bis mosazrebiT (d. patarava, s. fir-

cxalaiSvili; g. CxaiZe; z. gabriCiZe 

da sxv.) Cais mcenares gaaCnia sakma-

od didi potencialuri SesaZleb-

lobebi, raTa aRadginos gasxvlebis  

Sedegad darRveuli wonasworoba 

da aamaRlos mosavlianoba 

 

cxrili 2 

buCqebis biometruli maCveneblebi variantebis mixedviT 

# variantebi 

b
u
Cq
eb

is
 #

 

2016 wlis 

Semodgoma 

2017 wlis 

gazafxuli 

2017 wlis 

Semodgoma 

b
u
Cq
is

 

s
im
aR

l
e 
s
m.
 

va
r
j
is

 s
ig

an
e 

s
m.
 

va
r
j
is

 s
ig

an
e 

s
m.
 

b
u
Cq
is

 

s
im
aR

l
e 
s
m.
 

va
r
j
is

 s
ig

an
e 

s
m.
 

va
r
j
is

 s
ig

an
e 

s
m.
 

b
u
Cq
is

 

s
im
aR

l
e 
s
m.
 

va
r
j
is

 s
ig

an
e 

s
m.
 

va
r
j
is

 s
ig

an
e 

s
m.
 

1 

gasxvla 

60sm 

simaRleze 

nasxlavis 

gataniT 

1 66 89 92 61 69 91 71 70 80 

2 65 90 89 60 73 90 69 74 81 

3 64 88 86 61 68 77 72 69 79 

saS. 65 89 89 60.6 70 86 71 71 80 

2 

gasxvla 

35sm. 

simaRleze, 

nasxlavis 

datovebiT 

1 51 62 58 52 55 57 63 66 65 

2 55 63 67 56 59 58 69 71 69 

3 53 64 60 54 54 59 69 72 69 

saS. 53 65 61.1 54 56 58 67 70 68 

3 

gasxvla 

35sm. 

simaRleze 

Savi apskis 

gamoyenebiT 

1 56 63 62 57 60 61 60 62 62 

2 57 70 71 58 62 62 61 61 63 

3 54 68 69 59 69 71 62 63 70 

saS. 55.6 67 67.3 58 69.6 69.6 61 62 65 

4 

gasxvla 

15sm. 

simaRleze 

nasxlavis 

datovebiT 

1 42 56 49 43 56 50 45 57 55 

2 44 61 52 42 60 57 48 54 56 

3 45 53 47 43 52 49 48 56 56 

saS. 43.6 56.6 49.3 42.6 56 52 47 56 56 

5 
gasxvla 

15sm. 

1 46 57 48 47 58 57 46 58 56 

2 45 62 53 46 63 58 47 55 57 
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simaRleze 

Savi apskis 

gamoyenebiT 

3 44 59 51 45 60 62 49 57 58 

saS. 45 59.3 50.6 46 60.3 59 47 57 57 
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of the plant's potential peculiarities on the plant yield, the quality of the leaf and the biometric 

parameters of the tea plant. 

 

 

 



novacia – perioduli samecniero Jurnali 

NOVATION – Periodical Scientific Journal 

НОВАЦИЯ – Периодический научный журнал 

№ 

20 

2017 

 

qimiuri inJineria 

 

yurZnis wipwis zeTis warmoebis mecnieruli safuZvlebi 

(samuSao Sesrulebulia SoTa rusTavelis erovnuli samecniero   

fondis granti FR/368/3-200/14 farglebSi) 

 

g. gorgoZe, n. qarqaSaZe, T. gabriaZe 

akaki wereTlis saxelmwifo universiteti 

 

statiaSi ganxilulia yurZnis wipwis   eqstraqciis procesi, misi 
optimizacia  da eqstraqtovani yurZnis wipwis zeTis warmoebis procesul–
aparaturuli damuSaveba. dagegmvis centraluri rotatabeluri kompozici-
uri matricis realizaciam saSualeba mogvca migveRo gamosakvlevi proce-
sis Sesafasebeli adekvaturi regresiis gantoleba naturalur masStabSi. 
wipwis eqstraqtovani zeTis cximovanmJavur Sedgeniloba da fizikur–
qimiuri maxasiaTeblebi  gansazRvrulia air–siTxis qromatografze. 
SemuSavebulia yurZnis wipwis burbuSelas organuli gamxsneliT eqstraq-
ciis da yurZnis wipwis zeTis warmoebis teqnologiuri sqema. Sesrulebuli 
gamokvlevebis Sedegad miRebulia yurZnis wipwis burbuSeladan zeTis eq-
straqciis procesebze moqmedi faqtorebisa da optimalurobis kriteriume-
bis optimaluri mniSvnelobebi, romlebic warmoebis procesSi kontrols 
eqvemdebarebian. 
 

yurZnis wipwis zeTis warmoebas 

didi samrewvelo mniSvneloba aqvs. 

saqarTveloSi misi damzadeba xde-

boda yurZnis wipwis  Srobis, da-

qucmacebis, hidroTermuli damuSa-

vebisa da WenWos dawnexvis gziT. es 

meTodi ki zeTis saerTo Semcvelo-

bis 40–45 %-ze mets ar iZleoda. da-

bali iyo rentabeloba da warmoe-

bam miiRo milevadi, minoruli xasi-

aTi. 

zeTis miRebis kombinirebuli 

xerxi: jer WenWodan zeTis 

gamownexva, xolo darCenili kopto-

nis eqstraqcia praqtikulad zeTis 

maqsimaluri gamowvlilvis saSua-

lebas gvaZlevs, magram didia mate-

rialuri danaxarjebic. aRniSnulma 

garemoebam ganapiroba wipwidan ze-

Tis pirdapiri eqstraqciiT warmoe-

bis aucilebloba. Cvens mizans Se-

adgenda winaswar damuSavebuli da 

valcebSi gatarebuli yurZnis wip-

wis   eqstraqciis procesis  Ses-

wavla, misi optimizacia  da eq-

straqtovani yurZnis wipwis zeTis 

warmoebis procesul–aparaturuli 

damuSaveba. Sesabamisad, saWiro iyo 

nedleulis (yurZnis wipwis burbu-

Selas) regularulad da erTgvaro-

vani saxiT miRebis winapirobebis 

SemuSaveba.  

gamSral yurZnis wipwas  vaquc-

macebdiT 1–2 mm fraqciamde CaquCe-

bian wisqvilSi. daqucmacebis Ziri-

Tadi mizani iyo ujreduli struq-

turis SesaZlo maqsimalurad daS-

la da nedleulisaTvis iseTi 
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struqturis micema, rom gaadvil-

des Semdgomi operaciebi: hidroTer-

muli damuSaveba, valcebze burbu-

Selas miReba da zeTis pirdapiri 

eqstraqcia. daqucmacebis kargi xa-

risxi miiRweva yurZnis wipwis arau-

metesi 10% tenianobis dros. na-

yofSi arsebuli zeTi ganawilebul-

ia nawilakebis zedapirebze apkis 

saxiT, romlis sisqe  10-6 mm-is ri-

gisaa da dakavSirebulia nawilak-

Tan molekuluri urTierTqmedebis 

uzarmazari ZalebiT. swored am Za-

lebis gadasalaxavad an sagrZnob-

lad Sesamcireblad iyeneben yur-

Znis wipwis daqucmacebuli masis 

hidroTermul damuSavebas. sxvadas-

xva zeTovani marcvleuli kultu-

rebis hidroTermuli damuSavebisas 

iyeneben temperaturas, araumetesi 

105C-s. hidroTermuli damuSavebis 

xangrZlivoba ar aRemateba 30–40 

wams.  valcebSi gatarebisas  tem-

peratura dagvyavs 70–80 C-mde.  

eqstraqciisaTvis gamoiyeneboda 

valcebidan miRebuli burbuSela, 

romelic eqsperimentSi yoveli cdi-

saTvis gamoiwnexeboda im raodeno-

biT, ra raodenobiTac cdisaTvis 

iyo saWiro.  rogorc wesi, TiToeu-

li cdisaTvis viRebdiT 120 g   

valcebze axlad gamownexil wipwis 

burbuSelas.  

cnobilia, rom uwyveti qmedebis 

sapirispiro dinebis saeqstraqcio 

danadgarebi maRali mwarmoebluro-

biT xasiaTdebian, magram aqvT mTe-

li rigi uaryofiTi mxareebi, rom-

lebic iseTi mciretonaJiani zeTo-

vani kulturebisaTvis, rogoric 

yurZnis wipwaa saqarTveloSi, 

TvalnaTliv warmoCindebian [1,2]:  

Cvens mier gamoyenebulie qstraq-

toris Siga moculobaa 3,5m3. muSa 

mdgomareobaSi ki saeqspluatacio 

moculoba Seadgens 2,6...2,7m3. swored 

am moculobas ikaveben saeqstraq-

cio nedleuli da organuli gam-

xsneli.  

eqstraqtoris muSaobis principi 

Semdegia. yurZnis wipwis burbuSela  

iyreba eqstraqtorSi masiT 20-25kg 

da esxmeba eqstragenti ise, rom eq-

straqtoris moculoba Seivsos 70–

75%-mde. amis Semdeg xdeba gamacxe-

lebel perangSi 2 orTqlis gatare-

ba da sakuTriv eqstraqcia garkve-

ul temperaturaze, romelic regu-

lirdeba TermoregulatoriT 17. 

procesis daCqarebisaTvis periodu-

lad irTveba vibratorebi 18 da 19. 

eqstraqtisa da masalis gaxurebis 

Sedegad warmoSobili wylisa da 

gamxsnelis orTqli sarqvelidan 8 

gaivlis Tbomcvlels 20, kondensir-

deba da ubrundeba sarqveliT 6 eq-

straqtors. vakuumis an wnevis mate-

bis Tavidan asacileblad eqstraq-

torze dayenebulia wnevis sarqveli 

7. vizualurad wnevis cvalebadobas 

vakontrolebT manometris 3 saSua-

lebiT.  

eqstraqciis damTavrebis Semdeg 

eqstraqts vRebulobT 11 da 13 sar-

qvelebidan. amis Semdeg SesaZlebe-

lia procesis meored, mesamed da 

a.S. ganmeoreba, Tu amas saWiroeba 

moTxovs.  

organuli gamxsneliT nedleu-

lis eqstraqciis damTavrebis Sem-

deg, yurZnis wipwis Srotidan eq-

stragentis rekuperaciisaTvis, ga-

macxelebel perangSi 2 vuSvebT 

orTqls. aseve, garkveuli wneviT 

orTqls vawvdiT sarqvelidan 13. 

gamxsnelis orTqli wylis or-

TqlTan erTad waritaceba sarqve-

lidan 8 TbomcvelSi 20, kondensir-

deba da Caedineba avzSi 21. am dros 

sarqveli 6 daxurulia.  

dasasruls, mSrali Sroti eq-

strahirdeba wyliT garkveul tempe-

raturaze igive TanmimdevrobiT.  

saeqstraqcio danadgari (nax. 1) 
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saSualebas iZleva CaerTos uwyveti 

qmedebis sistemaSi, roca mimdevro-

biT itvirTeba da ganitvirTeba 

qselSi CarTuli eqstraqtorebi, 

romlebsac erTi saerTo Semasqele-

beli da saSrobi danadgarebi aer-

TianebT sxva komunikaciebTan er-

Tad.  

winaswar damuSavebuli yurZnis 

wipwis burbuSeladan zeTis eq-

straqciis procesis optimizaciis 

ZiriTad parametrad vRebulobT er-

Teuli nedleulidan zeTis gamosav-

lianobas  B0, kg/t.  
 

optimizaciis meore kriteriumad 

miviReT erTeuli nedleulidan ze-

Tis warmoebaze gaweuli sruli 

energodanaxarjebi (eqstarqcia, gam-

xsnelis rekuperacia)- E, dolari/t 

(aq 1 kvt*sT energiis Rirebulebad 

miviReT 0,1 dolari). mesame, warmoe-

bul ekonomikur kriteriumad vRe-

bulobT energoTviTRirebulebas, 

rogorc erTeuli miznobrivi pro-

duqtis  (zeTis) warmoebaze daxar-

juli realuri energiis Rirebule-

ba  D, dolari/kg. 

laboratoriuli eqsperimentebis 

Sedegebma saSualeba mogvces dag-

vedgina yurZnis wipwis burbuSelas 

eqstraqciis procesis optimizaciis 

kriteriumebze moqmedi rigi faqto-

rebis moqmedebis xasiaTi da diapa-

zoni. maT Sorisaa, eqstraqciis xan-

grZlivoba da temperatura, eqstra-

gentisa da nedleulis masuri Ta-

nafardoba, saeqstraqcio masis (eq-

stragenti, wipwa) eqstraqtorSi 

rxevebis sixSire, amplituda da pe-

rioduloba. 

amas garda, optimizaciis krite-

riumebze moqmedeben rigi araregu-

lirebadi faqtorebisa, rogorebi-

caa eleqtroenergiis, orTqlisa da 

sawvavis tarifebis cvalebadoba; 

yurZnis plantaciebis adgilmdeba-

reoba, klimaturi pirobebis cvale-

badoba, mosavlis aRebis dro, bur-

buSelas miRebis pirobebi, misi te-

nianoba, eqstraqciis pirobebi, eq-

stragentis fizikur–qimiuri maxasi-

aTeblebi  da mravali sxva. 

laboratoriuli eqsperimentis 

Sedegebisa da sxvadasxva mcenareu-

li zeTovani eqstraqtebis warmoe-

bis mravalwliani gamocdilebis 

gaTvaliswinebiT eqspermientis da-

gegmvis matricaSi SevitaneT oTxi 

faqtori: 

 eqstraqciis xangrZlivoba m, wT; 

 eqtsraqciis temperatura t, 0C; 

 eqstragentisa da yurZnis wipwis 

burbuSelas masuri Tanafardoba n, 

l/kg; 

 pulsaciisas rxevebis sixSire T, 

w-1. am dros daveyrdeniT 

laboratoriuli gamokvlevebis Se-

degebs da rxevis amplituda mivi-

ReT mudmivi 1 mm-s toli. rxevebs 

vaxorcielebT periodulad yovel 

10 wuTSi 1 wuTis ganmavlobaSi. 

eqsperimentis dagegmvis matri-

cad gamoviyeneT centraluri 

kompoziciuri rotatabeluri gegma, 

romelic yvelaze moxerxebulia da-

saxuli miznebis realizaciisaTvis, 

varskvlavuri mxari am SemTxveaSi 

2-is tolia. optimizaciis Sedegebi 

gvarwmuneben, rom yurZnis wipwis 

saTanado damuSavebis Semdeg   mi-

Rebuli burbuSelas eqstraqciiT 

SesaZlebelia praqtikulad umniS-

vnelo danaxarjebiT miviRoT saSua-

lod 156–158 kg TeTri yurZnis wip-

wis da 181–182 kg wiTeli yurZnis 

wipwis Zvirfasi zeTi. yurZnis wip-

wis   eqstraqtovani zeTis warmoe-

bis procesis optimizaciis Sedege-

bi praqtikulad realizebadia da 

eqsperimentuli gamokvlevebis Sede-

gebs aqvT sawamroo pirobebSi rea-

lizaciis safuZveli.yurZnis wipwis 

burbuSelas eqstraqciis procesis 

damTavrebis Semdeg yurZnis wipwis 
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SrotSi rCeba 0,8 – 1,0 l/kg organu-

li gamxsneli. Srobis win misi wi-

naswari mocilebisaTvis gamovik-

vlieT Srotis masis vibraciis ga-

moyenebis SesaZlebloba eqstraq-

torSi. eqstraqtorSi varirebadi 

faqtorebi iyvnen vibraciis sixSire 

n, w-1 da rxevebis amplituda m, mm. 

isini icvlebodnen Semdeg interva-

lebSi: 5  n 30 w-1 da 0,5  m 2,5 mm. 

optimizaciis parametrad miviReT 

SrotSi narCeni gamxsnelis raode-

noba. eqsperiments vatarebdiT 5 

wuTiani vibraciis pirobebSi [3,4]. 

dagegmvis centraluri rotata-

beluri kompoziciuri matricis 

realizaciam saSualeba mogvca mig-

veRo gamosakvlevi procesis 

Sesafasebeli Semdegi saxis adekva-

turi regresiis gantoleba natura-

lur masStabSi:  

Q = 620-6,5 n-75 m+4nm-0,5n2-25m2,

    

sadac regresiis koeficientebis ar-

sebiToba SevamowmeT stiudentis 

kriteriumiT, xolo regresiis   

gantolebis adekvaturoba - fiSeris 

kriteriumiT 0,95 albaTobisaTvis. 

yurZnis wipwis fizikur–qimiuri 

maxasiaTeblebi ganvsazRvreT  arse-

buli standartebisa da cximzeTe-

bis samecniero–kvleviTi institu

tis (ruseTis federacia) mier Semu-

Savebuli meToduri miTiTebebis Se-

sabamisd. 

wipwis eqstraqtovani zeTis cxi-

movanmJavur Sedgenilobas vsaz-

RvravdiT air–siTxis qromatograf-

ze Agilent Technology 6890    mgznebare 

maionizirebeli deteqtoris gamoye-

nebiT. sveti – kvarcis kapilaruli   

DB –5, airgadamtani – azoti. 

yurZnis wipwis lipidebis  cxi-

movanmJavuri Sedgeniloba xasiaTde-

ba  ujeri cximovani mJavebis maRa-

li SemcvelobiT (80 %-ze meti), ro-

melTaganac upiratesad Seicavs  

poliujer , linolisa da  oleinis,   

cximovan mJavebs.  wipwis lipidebis 

cximovanmJavuri Sedgeniloba   mo-

cemulia cxr. 1- Si, xolo zeTis 

qromatogramebis nimuSebi –  nax. 1. 

rogorc vxedavT, rogorc fizikur–

qimiuri, ise cqimovanmJavuri Sedge-

nilobiT sxvadasxva jiSis qarTuli 

yurZnis (rogorc TeTri, ise wiTe-

li) wipwis eqstraqtovani zeTebi 

mcired gansxvavdebian erTmaneTisa-

gan da SesabamisobaSi arian lite-

raturul monacemebTan. 

yurZnis wipwis eqstraqtovani 

zeTis fizikur–qimiuri maxasiaTeb-

lebi mocemulia cxr. 2  –Si.   

cxrili 1  

yurZnis wipwis lipidebis cximovanmJavuri Sedgeniloba (jamuris %)  

cximovani mJavebi yurZnis wipwis zeTi 

TeTri (colikauri)  wiTeli (saferavi)    

najeri, maT Soris 14,1  12,5 

C16-0 (palmitinis) 7,0 6,8 

C18-0 (stearinis) 4,1 3,8 

ujeri, maT Soris 85,9 87,5 

C18-1 (oleinis) 20,1 18,8 

C18-2 (linolis) 63,5 67,1 

C18-3 (linolenis) 0,7 0,9 
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nax. 1. wiTeli yurZnis wipwis zeTis lipiduri kompleqsis cximovan–

mJavuri Sedgeniloba (qromatogramis magaliTi) 

 

 

 

 

 

 

 

nax. 2. TeTri yurZnis wipwis zeTis lipiduri kompleqsis cximovan–mJavuri 

Sedgeniloba (qromatogramis magaliTi) 
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cxrili 2 

yurZnis wipwis eqstraqtovani zeTis fizikur-qimiuri maxasiaTeblebi 

 

maxasiaTeblebi TeTri yurZnis wipwa 

(colikauri) 

wiTeli yurZnis wipwa 

(saferavi) 

gamWirvaloba odnav mRvrie odnav mRvrie 

feri momwvano-yviTeli momwvano-yviTeli 

suni da gemo yurZnisaTvis 

damaxasiaTebeli 

rbili gemo 

yurZnisaTvis 

damaxasiaTebeli rbili 

gemo 

mJavuri ricxvi, mgNaOH/g 0,74 0,81 

simkvrive 15C-ze, kg/m3 922 929 

aracximovani 

minarevebi,% 

ara ara 

wyali da aqroladi 

naerTebi,% 

0,17 0,20 

iodis ricxvi, I2/100g 130,2 128,0 

gausapnavi 

nivTierebebi,% 

0,82 0,99 

 

rogorc vxedavT, yurZnis wipwis 

lipidebis  cximovanmJavuri Sedge-

niloba xasiaTdeba  ujeri cximova-

ni mJavebis maRali SemcvelobiT (80 

%-ze meti), romelTaganac upirate-

sad Seicavs  poliujer, linolisa 

da  oleinis,   cximovan mJavebs.  

saerTod, maRali poliujerobis ga-

mo yurZnis zeTi ganekuTvneba nawi-

lobriv Srobad zeTebs.    

zogadad, yurZnis wipwis zeTis 

kvebiT Rirebulebas gansazRvravs 

misi cximovan–mJavuri Sedgeniloba, 

gansakuTrebiT, poliujeri cximova-

ni mJavebis Semcveloba. es mJavebi 

cnobili arian F vitaminis saxelwo-

debiT da organizmSi ar sinTezir-

debian. maTi dRiuri norma 5 mg–s 

Seadgens. Sesabamisad, linolis 

cximovani mJavis maRali Semcvelo-

ba yurZnis wipwis eqstraqtovan 

zeTSi gvaZlevs maTi gamoyenebis Se-

saZleblobas rogorc kosmetikur 

saSualebebSi, ise funqcionalur 

sakveb produqtebSi. cximovanmJavu-

ri SedgenilobiT yurZnis zeTi See-

sabameba tradiciulad sakveb pro-

duqtebSi gamoyenebul maRalxaris-

xovan mcenareul zeTebs, rogorebi-

caa mzesumziris, zeTisxilis, simin-

dis zeTebi [5-9].      

sqematurad yurZnis wipwis bur-

buSelas organuli gamxsneliT 

eqstraqciis da yurZnis wipwis ze-

Tis warmoebis teqnologiuri sqema 

SegviZlia warmovadginoT nax. 3-ze 

mocemuli saxiT. 

yurZnis wipwa bunker–mimwodebe-

lis 1 saSualebiT iyreba  mosaxa-

lav danadgarSi 2, saidanac cxel 

mdgomareobaSi   valcur damsres–

damqucmacebel danadgaris 3 gav-

liT Rebulobs burbuSelas formas 

da iyreba  bunker–dozatorSi 4. 

aqedan miewodeba  saeqstraqcio da-

nadgars 5. 

yurZnis wipwis burbuSelas as-

xamen organul gamxsnels-triqlo-

reTilens SefardebiT 6,7 - 6,8 l/kg 

da yovndeba 120 - 125 wuTis ganmav-

lobaSi 75 - 800С temperaturaze pe-

rioduli pulsaciis pirobebSi (yo-
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vel 10 wuTSi 1 wuTis ganmavloba-

Si) 1w-1 sixSiriTa da 1 mm amplitu-

diT. eqstraqciis temperatura regu-

lirdeba TermoregulatoriT. 

 

 

 

eqstraqciis damTavrebis Semdeg  

eqstraqtoridan 5 gamoitvirTeba eq-

straqti  filtris 6 gavliT  rome-

lic eqvemdebareba gamxsnelis ga-

moxdas. es operacia mimdinareobs  

perioduli qmedebis vakuum-amaor-

Tqlebel aparatSi 7 iseTi vakuumis 

pirobebSi, roca duRilis tempera-

tura 80 0С-s ar aRemateba (90 – 92 

kpa). gamoxdis damTavrebis Semdeg 

yurZnis wipwis zeTi ganicdis fil-

tracias da fasovdeba  Semkreb av-

ნახ.3. ექსპერიმენტული საექსტრაქციო დანადგარის პრინციპული სქემა                       

1-კორპუსი; 2-პერანგი; 3-მანომეტრი; 4-ზედა  ხუფი; 5,14-ჩამკეტები; 6,8-ექტრაგენტის 

სარქველები; 7-წნევის სარქველი; 9,16-ორთქლის სარქველები; 10-ცრუ კედელი; 11,13-

ექსტრაგენტის სარქველები;      15-ცრუ ძირი; 17-თერმორეგულატორი (თრ); 18,19-ვიბრატორები;     

20-თბომცვლელი; 21-ექსტრაგენტის ავზი. 
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zebSi  17, xolo gamxsnelis or-

Tqli wylis orTqlTan erTad kon-

dicionirdeba da Caedineba  flo-

rentinis WurWelSi 11, sadac xdeba 

misi dayofa wylad da gamxsnelad 

mkveTrad gansxvavebuli simkvrivee-

bis gavleniT. 

eqstraqciis damTavrebis Semdeg 

eqstraqtorSi darCenili Sroti Se-

icavs mniSvnelovani raodenobiT 

organul gamxsnels, romelic saWi-

roebs Srotidan gadadenas. es ope-

racia xorcieldeba or etapad: jer 

Srotidan vacilebT zedapirul Ria 

kapilarul forebSi arsebul gam-

xsnels pulsaciiT 22,2 w-1 sixSiri-

Ta da 2,45 mm amplitudiT 5 wuTis 

ganmavlobaSi, xolo Semdeg SrotSi 

darCenil mtkiced dakavSirebul 

gamxsnels vaSorebT isev eqstraq-

torSi cxeli haeris nakadis miwo-

debiT, romelic waritacebs gam-

xsnelis orTqls da Tbomcvlelis 

gavliT kondencirdeba. 

gamxsnelisa da wylis dayofa 

Srotis SemTxvevaSic xdeba 

florentinis WurWelSi. mSrali 

Sroti miewodeba Semdgomi 

utilizaciisaTvis. eqstraqtorSi 

jer yurZnis wipwis burbuSelas 

Cayra da Semdgom masze triqlore-

Tilenis dasxma ganpirobebulia im 

garemoebiT, rom yurZnis wipwis sim-

kvrive (igulisxmeba masa) 900kg/m3-s 

ar aRemateba maSin, roca tri-

qloreTilenis simkvrive Seadgens   

1470 kg/m3-s. Sesabamisad, am dros 

xdeba burbuSelas sruli ganbanva 

gamxsneliT; burbuSelas nawilakebi 

amotivtivdebian zedapirze, sadac 

eqstraqciis procesSi sivrce gam-

xsnelis orTqliTaa gajerebuli. 

rogorc vxedavT, yurZnis wipwis 

burbuSeladan eqstraqtovani zeTis 

sawarmoo miReba ar aris dakavSire-

buli raime sirTulesTan, advili 

gansaxorcielebelia, xolo miRebu-

li zeTis raodenoba mniSvnelovnad 

aWarbebs Snekuri wnexiT miRebuli 

zeTis raodenobas. mTlianad, opti-

malur pirobebSi Catarebuli pro-

cesebi saSualebas gvaZleven mivi-

RoT nedleulSi arsebuli zeTis 

96%-mde, rac naturaluri saxiT 150 

- 180 kg/t zeTia yurZnis jiSis mi-

xedviT       miRebuli. 

Sesrulebuli gamokvlevebis Se-

degad miRebulia yurZnis wipwis 

burbuSeladan zeTis eqstraqciis 

procesebze moqmedi faqtorebisa da 

optimalurobis kriteriumebis op-

timaluri mniSvnelobebi, romlebic 

warmoebis procesSi kontrols eq-

vemdebarebian. faqtorebisa da para-

metrebis sakontrolo mniSvnelobe-

bi da kontrolis saSualebebi moy-

vanilia cxr. 3-Si. 

                                                                                                                  

cxrili 3. 

yurZnis wipwis eqstraqtovani zeTis warmoebis sakontrolo maxasiaTeblebi 

operaciisa da Semsrule-

beli meqanizmis dasaxe-

leba 

parametrebi 

dasaxeleba mniSvneloba 

1. nedleuli: 

sawarmoo-eqsperimentuli 

eqstraqtori [56] 

-zeTianoba, % mSral 

masaze 

16, aranaklebi 

-tenianoba, % 12, araumetesi 

2. eqstraqcia: 

sawarmoo-eqsperimentuli 

eqstraqtori  [56] 

-temperatura, 0С 45 - 50 

-xangrZlivoba, wT 120-125  

gamxsneli/burbuSela, 

l/kg 

6,7 - 6,8 
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-vibracia: sixSire, w-1 

amplituda, mm 

1 

1 

3. gamxsnelis gamoxda: 

orsafexuriani ,,lang,,-is 

tipis vakuum-amaorTqle-

beli 

-temperatura, 0С 

1 safexuri 

2 safexuri 

 

75 

50 

-vakuumi, kpa 55 - 60 

4. yurZnis wipwis Srotis 

gamoxda: sawarmoo-eqspe-

rimentuli eqstraqtori  

-temperatura, 0С 75–80  

-narCeni gamxsneli, % 0,1 araumetesi 

 

rogorc vxedavT, yurZnis wipwis 

eqstraqtovani zeTis kontroli sa-

warmoo pirobebSi advili gansaxor-

cielebelia. rac Seexeba qromatog-

rafirebisa speqtrofotometrirebis 

meTodebs, isini SesaZlebelia gan-

xorcieldes Sesabamis laborato-

riebSi yurZnis wipwis eqstraqtova-

ni zeTis garkveuli partiebisaTvis, 

imisda mixedviT, Tu rogoria er-

Tgvarovani nedleulis partiis mo-

culoba. 
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Химическая инженерия 

НАУЧНЫЕ ОСНОВЫ ПРОИЗВОДСТВА МАСЛА ВИНОГРАДНЫХ СЕМЯН 

Г. ГОРГОДЗЕ, Н. КАРКАШАДЗН, Т. ГАБРИАДЗЕ 

 Государственный Университет Акакия Церетели 

Резюме 

В статье рассмотрен процесс экстракции виноградных семян, его оптимизация и 

аппаратное оформление производства экстрактного масла виноградных семян. Реализация 

центральной ротатабельной композиционной матрицы планирования позволила нам 

получить адекватное уравнение регрессии для оценки исследованного процесса в 

натуральном масштабе. Жирокислотное содержание и физико-химические свойства 

экстрактного масла виноградных семян определялись с помощью газо-жидкостного 

хроматографа. Разработана технологическая схема экстракции стружки виноградных семян 

органическими растворителями и производства масла виноградных семян. На основе 

результатов проведенных исследований получены оптимальные значения факторов, 

влияющих на процесс экстракции масла их виноградных семян, и критериев оптимальности, 

которые можно контролировать в процессе производства. 

 

 

 

 

Chemical engineering 

THE SCIENTIFIC BASIS FOR PRODUCING GRAPE-STONE EXTRACTIVE OIL 

G. GORGODZE, N. QARQASHADE, T. GABRIADZE 

Akaki Tsereteli State University 

Summary 

The paper describes the grape-stone extraction process, its optimization and the processor-

instrumentation development of producing the grape-stone extractive oil. Implementation of the 

central composite rotatable design matrix allowed us for obtaining the adequate regression equation 

for evaluation of the process under study in natural scale. Fatty acid composition and physic-

chemical properties of the extractive oil have been determined on a gas-liquid chromatograph. 

 There has also been developed technological scheme for extraction grape-stone chips by using 

organic solvent and for producing the grape-stone extractive oil. The performed studies had led to 

obtaining the optimal values of factors influencing the oil extraction from the grape-stone chips and 

the optimality criteria, which are subject to the control in the production process.    
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araorganuli qimia 

 

TuTiis sulfatisa da amoniumis sulfidis xsnarebis 

urTierTmoqmedebiT TuTiis sulfidis mirebis kinetikuri 

kanonzomierebis gamokvleva 

 

v. ruxaZe, i. qamuSaZe, m. kuxalaSvili 

akaki wereTlis saxelmwifo universiteti 

 

gamokvleulia TuTiis sulfatisa da amoniumis sulfidis xsnarebis 
urTierTqmedebiT TuTiis sulfidis miRebis formalur - kinetikuri 
kanonzomierebani. 

dadgenilia, rom 323-343 К temperaturis intervalSi TuTiis sulfidis 
gamoleqva mimdinareobs Siga difuziur areSi. moCvenebiTi aqtivaciis 
energia Seadgens 18,6 кДж/моль. gansazRvrulia reaqciis rigi da 
gamoTvlilia reaqciis siCqaris mudmiva. miRebulia formalur - kinetikuri 
sulfidizaciis gantoleba. 
 

TuTiis sulfidis miRebis Semo-

Tavazebuli procesis [1,2] ZiriTadi 

kinetikuri kanonzomierebis Seswav-

liT SesaZlebeli gaxdeba ganisaz-

Rvros procesis intensifikaciis pi-

robebi da ufro dasabuTeblad gax-

des SesaZlebeli TuTiis sulfidis 

miRebis efeqturi teqnologiis da-

muSaveba. 

warmodgenil naSromSi TuTiis 

sulfidis miRebis procesis kineti-

kuri kanonzomierebis gamokvlevebi 

Sesrulebulia b313 – 343 K far-

glebSi, sawyisi xsnarebis (TuTiis 

sulfati da amoniumis sulfidis) 

sareaqcio areSi erTdrouli miwo-

debiT. SerCeuli xsnarebis Serevis 

iseTi pirobebi [3, 4], romlis dro-

sac TuTiis sulfidis warmoqmnis 

siCqare gansazRvruli drois erTe-

ulSi aris mudmivi. drois garkve-

ul monakveTSi sareaqcio aridan 

aRebul sinjaraSi isazRvreboda 

TuTiisa da sulfid ionebis kon-

centraciebi da Sesabamisad TuTiis 

sulfidis warmoqmnis xarisxi. 

TuTiis sulfidis warmoqmnis 

siCqaris aRsawerad SemoTavazebu-

lia gantoleba: 

 

             (1) 

 

 

gantolebis (1) galogariTmebiT, 

romelic SeiZleba warmovadginoT  
V = KC1

nC2
m saxiT miviRebT: 

Lnv = ln(KC1
n) + mlnC2 

lnv = ln(KC2
m) + nlnC1 
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nax.1 TuTiis sulfatis TuTiis sulfidSi gardaqmnis xarisxisa da siCqaris 

damokidebuleba TuTiis sulfatis sawyis koncentraciaze 

 

 

nax. 2 amoniumis sulfidis TuTiis sulfidSi gardaqmnis xarisxisa da 

siCqaris damokidebuleba amoniumis sulfidis sawyis koncentraciaze 
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nax. 3 TuTiis sulfatis TuTiis sulfidSi gardaqmnis xarisxis 

damokidebuleba temperaturaze 1- 313; 2 – 323; 3 – 333; 4 – 343 

 

 

 

 

nax. 4 TuTiis sulfatisa da amoniumis sulfidis xsnarebidan TuTiis 

sulfidis miRebis procesis siCqaris mudmivas damokidebuleba 

temperaturaze 



procesis siCqaris damokidebu-

leba erT-erTi komponentis koncen-

traciasTan, meore komponentis mud-

mivi koncentraciisa da siWarbis pi-

robebSi, isazRvreboda procesis 

efeqturi rigi (n; m) TiToeuli kom-

ponentis mixedviT. 

koncentraciis cvlileba droSi ga-

moisaxeba gantolebiT: 

 

                      (2) 

 

romelic warmoadgens   

(3) gantolebis warmoebuls. ganto-

lebis 1,2,3 yvela parametrebi gaT-

vlilia eqsperimentaluri monaceme-

bis umcires kvadratTa meTodiT da-

muSavebiT. 

gamokvleulia TuTiis sulfati-
sa da amoniumis sulfidis xsnare-
bis urTierTqmedebiT TuTiis sul-
fidis miRebis formalur - kineti-
kuri kanonzomierebani. 

dadgenilia, rom 323-343 К tempe-
raturis intervalSi TuTiis sul-
fidis gamoleqva mimdinareobs Siga 
difuziur areSi. moCvenebiTi aqti-
vaciis energia Seadgens 18,6 
кДж/моль. gansazRvrulia reaqciis 
rigi da gamoTvlilia reaqciis siC-
qaris mudmiva. miRebulia forma-
lur - kinetikuri sulfidizaciis 
gantoleba. 

TuTiis sulfatisa da amoniumis 

sulfidis komponentebis reaqciis 

rigis gamosaTvlelad Catarebulia 

kinetikuri eqsperimentebi 333K tem-

peraturaze da amoniumis sulfidi-

sa da TuTiis sulfatis 2-3 mol/l 

koncentraciis pirobebSi. eqsperi-

mentebis Sedegebi damuSavebulia 2 

da 3 gantolebiT. naxazidan (1; 2) 

Cans TuTiis sulfatis da amoniu-

mis sulfidis koncentracia icvle-

ba monotonurad da TiToeuli kom-

ponentis mixedviT procesis efeqtu-

ri rigi 1-1 Seadgens.  

reaqciis siCqaris mudmivas da-

mokidebuleba temperaturaze Ses-

wavlilia 313 – 343 K temperaturis 

intervalSi, TuTiis sulfatisa da 

amoniumis sulfidis sawyisi koncen-

tracia Seadgens 1 – 1 mol/l. eqspe-

rimentis Sedegebi mocemulia nax. 3. 

saidanac Cans, rom temperaturis 

gavlena reaqciis siCqareze mocemu-

lia temperaturis intervalSi aris 

umniSvnelo. eqsperimentaluri mona-

cemebidan gamoTvlili efeqturi aq-

tivaciis energia Seadgens 18,6 

kj/moli. reaqciis siCqaris mudmivas 

damokidebuleba temperaturaze 

emorCileba areniusis gantolebas, 

razec miuTiTebs xazovani damoki-

debuleba lnk da 1/T Soris nax.4, 

TuTiis sulfatis da amoniumis 

sulfidis xsnarebis urTierTqmede-

biT TuTiis sulfidis miRebis for-

malur kinetikur gantolebas aqvs 

saxe: 

 

 
 

mocemuli gantolebis gamoyenebiT 

SeiZleba gamovTvaloT reaqciis 

siCqare gamokvleuli aris nebismi-

er wertilSi. kinetikuri parametre-

bis analizi gviCvenebs, rom TuTiis 

sulfidis warmoqmnis malimitirebe-

li area Siga difuzia.  
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Неорганическая химия 

ИССЛЕДОВАНИЕ КИНЕТИЧЕСКИХ ЗАКОНОМЕРНОСТЕЙ ПОЛУЧЕНИЯ 

СУЛЬФИДА ЦИНКА ИЗ РАСТВОРОВ СУЛЬФАТА ЦИНКА И 

СУЛЬФИДА АММОНИЯ 

В. РУХАДЗЕ, И. КАМУШАДЗЕ, М. КУХАЛАШВИЛИ 

Государственный Университет Акакия Церетели 

Резюме 

Изучены основные формально-кинетические закономерности процесса осаждения 

сульфида цинка из растворов сульфата цинка и сульфида аммония.  

Установлено, что в интервале температур 323-343 К осаждения сульфида цинка 

протекает внутри диффузионной среде и кажущая энергия активации составляет 18,6 

кДж/моль. Определен порядок реакции и рассчитаны константы скоростей и выведены 

уравнения формальной ктнетики сульфидизации. 

 

 

 

 

Inorganic chemistry 

STUDY OF THE KINETIC REGULARITIES OF ZINC SULFIDE PRODUCTION FROM 

ZINC SULFATE AND AMMONIUM SULFIDE SOLUTIONS 

V. RUKHADZE, I. KAMUSHADZE, M. KUKHALASHVILI 

Akaki Tsereteli State University 

Summary 

Main formal – kinetic regularities of the process of zinc sulfide deposition from zinc sulfate 

and ammonium sulfide solutions are studied. It is established that in the temperature range of 323 – 

343 K zinc sulfide deposition proceeds inside the diffusion medium and activation energy is 18.6 

KJ/mole. The reaction order is established, rate constants are and formal sulfidizing kinetics 

equations are derived. 
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polimerebis Semswavleli mecniereba 

 

Sevsebuli polivinilqloriduli kompoziciebis optimaluri 

parametrebis kontroli 

 

 n. xelaZe, a. gewaZe, d. qiria, l. danelia* 

akaki wereTlis saxelmwifo universiteti 

*banZis sajaro skola 

 

polivinilqloriduli kompoziciebis efeqturi parametrebi 
gansazRrulia TviTSeTanxmebuli velis meTodis gamoyenebiT, romelic 
saSualebas gvaZlevs aris efeqturi modulis sidide SevafasoT brtyeli 
talRis dacemis dros Semavseblis nawilakebis areSi gabneuli velis 
koeficientebis mixedviT. 

 

mravalferovani plastikuri ma-

salebis asortimentidan konstruq-

ciuli daniSnulebis masalebad yve-

laze sainteresoa polivinilqlo-

riduli kompoziciebi. polivinil-

qloriduli kompoziciebi warmoad-

genen mravalkomponentian sistemebs, 

romlebic Sedgebian polimeruli 

safuZvlis, sxvadasxva saxis stabi-

lizatorebis, Semavseblebis pigmen-

tebis, modifikatorebisa da teqno-

logiuri danamatebisagan. kompozi-

ciuri masalebis dasamzadeblad mi-

neraluri masalebis gamoyeneba Se-

saZleblobas gvaZlevs miviRoT sa-

surveli Tvisebebis mqone masalebi, 

SevamciroT maTi TviTRirebuleba 

da polimeruli nedleulis xarji 

[1-3]. 

Cvens mier SemuSavebuli poli-

vinilqloriduli kompoziciebi Sei-

cavs: 100. mas. naw. C-7058M markis po-

livinilqlorids, 50 mas. naw. diaq-

tiftalats, 3 mas. naw. kalciumos 

stearats Termostabilizatoris sa-

xiT, 1 mas. naw. akrilis mJavas da 30 

mas. naw. mineralur Semavseblebs, 

romelTa nawilakebis zomebi ar 

aRemateba 140 mkm.  mineralur Semav-

seblad gamoyenebuli iyo quTaisis 

mimdinare teritoriaze gavrcelebu-

li qanebi - TeTri da vardisferi 

eklari. 

ramdenadac, TeTri da vardis-

feri eklaris nawilakebi xasiaTde-

bian arawesieri formoT, magram 

uaxlovdebian sferul formas, am-

denad kompoziciebis Tvisebebis 

prognozirebisaTvis gaangariSebu-

lia maTi efeqturi parametrebi 

sxvadasxva meTodebisa da modele-

bis gamoyenebiT. 

 polivinilqloriduli kompo-

ziciebis efeqturi parametrebi gan-

sazRrulia TviTSeTanxmebuli ve-

lis meTodis gamoyenebiT, romelic 

saSualebas gvaZlevs aris efeqturi 

modulis sidide SevafasoT brteli 

talRis dacemis dros Semavseblis 

nawilakis areSi gabneuli velis 

koeficientis mixedviT. 

imis gaTvaliswinebiT, rom mTe-

li sivrce dakavebulia myari ariT, 

romlisTvisac lames parametrebia  
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λ1, µ1 da simkvrive ρ1, xolo naxevar-

sivrceSi Z>0 es are Seicavs myar 

CanarTebs parametrebiT λ2,   µ2 ,  ρ2,  
maSin   potenci-

alis mqone grZivi dacemuli tal-

Ris efeqturi moduli gamoiTvleba 

Semdegi formuliT:  

 

 
G 

sadac,       G =  

 

poten-

cialis mqone ganivi dacemuli tal-

RisaTvis, sadac,  RerZis mi

marTulebis erTeuli veqtoria, 

Zvris efeqturi moduli ganisaz-

Rvreba gantolebiT: 

 

 
 

Semcvelobis  wrfivi             cvlilebebis pirobiT miviRebT: 

 

 
 

Sesabamisad     . 

 

Semavseblis 0,1 – 5 moc. procen-

ti da ufro maRali Semcvelobis 

dros modulebis gamoTvlili mniS-

vnelobebi mkveTrad gansxvavdebian 

eqsperimentalurisagan (nax. 1, 2) 

Tu heterogenuri polimeruli 

sistemebis blantdenadi Tvisebebis 

aRsawerad visargeblebT xalpinisa 

da siaos [4] gantolebiT, maSin E Se-

iZleba gamoviTvaloT formuliT: 

 
 

polivinilqloriduli kompozi-

ciebis simkvrivisa da blantdreka-

di Tvisebebis aRwerili damokide-

buleba TeTri da vardisferi ekla-

ris Semcvelobaze SeiZleba aixsnas 

polivinilqloridis makromoleku-

lis maRali polarulobiT, rac Ta-

vis mxriv ganapirobebs polimeris 

zemolekuluri struqturis elemen-

tebs Soris dipol-dipolur urTi-

erTqmedebas da maT Zvradobaze 

mniSvnelovan gavlenas. garda amisa,  
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nax.1. polivinilqloriduli kompoziciebis modulis namdvili nawilis  

damokidebuleba Semavseblis Semcvelobaze; Semavsebeli: 

1,4 – modificirebuliTeTri eklari; 2,3 – vardisferi eklari. 

1 - K' ;  2,3 - E' ;  4 - µ' . 

 

 

 

                         E"  · 108  ,  K" · 108 ,  µ"  · 107 ,  H/m2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2. polivinilqloriduli kompoziciebis modulis moCvenebiTi   nawilis  

          damokidebuleba Semavseblis  Semcvelobaze. Semavsebeli: 

1,4 - modificirebuli TeTri eklari; 2,3 - vardisferi eklari; 

1 - µ"  ;  2, 4,  6 – E"  ;   3,5 – K" 
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polivinilqloridi + vardisfe-

ri eklari kompoziciisaTvis poli-

mer-Semavsebeli fazebis gayofis 

sazRvarze SesaZlebelia koordina-

ciuli bmebis warmoqmna komponen-

tebs Soris donorul-aqceptoruli 

urTierTqmedebis Sedegad, ramdena-

dac metalebis იონებს აქვს 

აქცეპტორული, xolo qloris pola-

ruli jgufebis Semcvel polimeru-

li matricis makromolekulebs do-

noruli Tvisebebi. amis Sedegad maT 

Soris warmoiqmneba mdgradi bma. 

amrigad, Tixiseburi mineralu-

ri Semavseblebisagan gansxvavebiT, 

TeTri da vardisferi eklaris ga-

moyenebiT SesaZlebelia polivinil-

qloriduli kompoziciebis blan-

tdrekadi Tvisebebis efeqturi  da 

mizanmimarTuli regulireba. 

 cxrilSi moyvanilia eqstru-

ziis meTodiT miRebuli polivinil-

qloriduli kompoziciebis nimuSe-

bis Runvis  siblantis (α), denado-

bis zRvaris (σm) da gawyvetisas 

fardobiTi dagrZelebis (ε) damoki-

debuleba rRvevis xvedriT muSaoba-

ze (Ap). am Tvisebebs Soris korela-

ciis koeficientebi (r) mniSvnelova-

nia 0.99 sarwmuno albaTobiT, rac 

miRebuli regresiis gantolebebis 

saimedobaze metyvelebs. napovn da-

mokidebulebebs  aqvs praqtikuli 

mniSvneloba, radgan gvaZleven sa-

Sualebas erTmaneTs SevadaroT po-

livinilqloridis meqanikuri Tvi-

sebebi statikuri da dinamikuri 

datvirTvis dros. 

 

cxrili 

αu , σm ,   ε, Ap da   r  damakavSirebeli regresiis gantolebebi 

у х r regresis gantolebebi 

σm ,   MПa  αu  ,  кДж / м2 -0,88 у = 0.887 – 0.0448х 

ε,  % αu  , кДж / м2 0,89 у = -37+21.8х 

Ap, кДж / м2 αu  , кДж / м2 0,88 у = -2000 + 1120х 

 

SeniSvna: Sarpis mixedviT dartymis simZlavres vsazRvravdiT 90 x 10 x 10 mm 

zomisa da  V -msgavsi naseris mqone nimuSebze. 
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Наука о полимерах 

КОНТРОЛЬ ОПТИМАЛЬНЫХ ПАРАМЕТРОВ НАПОЛНЕННЫХ  

ПВХ-КОМПОЗИЦИЙ 

Н. ХЕЛАДЗЕ, А. ГЕЦАДЗЕ, Д. КИРИЯ, Л. ДАНЕЛИЯ 

Государственный Университет Акакия Церетели 

*Публичная школа с. Бандза 

Резюме 

Определение эффективных параметров, наполненных ПВХ-композиций производители 

с помощью метода самосогласованного поля, позволяющего оценить величины 

эффективного модуля среды по коэффициентам поля, рассеянного в области частицы 

наполнителя при падении плоской волны. 

 

 

 

 
Polymer science 

CONTROL OF OPTIMAL PARAMETERS OF FILLID  

POLYVINILCHLORID COMPOSITES 

N. KHELADZE, A. GETSADZE, D. KIRIA, L. DANELIA* 

Akaki Tsereteli State University 

* Public school of  Bandza 

Summary 

Effective parameters of Polyvinylchloride composites is defined of its using consent field 

method which means an effective size of modul to estimanate at the time of falling a plane wave 

according the coefficient of filer particles scattered. 
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Химическая инженерия 

 

МЕТОД ИНТЕРФЕРЕНЦИИ КОФЕИНА В ЛИПИДАХ ЧАЙНЫХ ЛИСТЬЕВ 

 

Н. ЦУКЦКИРИДЗЕ 

Государственный Университет Акакия Церетели 

 

Разработан метод определения кофеина в чайных липидах, основанный на 

гидролитическом окислении кофеина смесью соляной кислоты и перекиси водорода в 

тетраметилпурпуровую кислоту, растворении и фотометрировании её водных 

растворов. 

 

Кофеин относится к 

психостимуляторам. Они повышают 

настроение, способность к восприятию 

внешних раздражений, психомоторную 

активность. Кофеин свободно 

растворяется в пирроле, воде, эти-

лацетате, спирте. Медленное рас-

творяется в петролейно эфире. 

Растворимость в воде увеличивается 

при добавлении бензоатов, циннаматов, 

цитратов или салицилатов щелочных 

металлов. 

Известные фотометрические ме-

тоды определения кофеина в чае 

основаны на способности его 

образововывать с рядом реагентов /соль 

Рейнеке, фосфатномолибденовая кис-

лота, раствор йода в йодистом калии и 

другие/ окрашенные осадки и растворы 

2,3. Однако реакции, положенные в 

основу известных методов, мало-

избирательны, асами методы 

трудоемки, длительны. Методы 

определения кофеина из чайных 

липидов неизвестны.  

Разработанный нами способ 

основан на гидролитическом окислении 

кофеина смесью соляной кислоты и 

перекиси водорода в тетра-

метилпурпуровую кислоту, растворении 

и фотометрировании ее водных 

растворов. 

Навеску чайных липидов массой 

0,5   0,001г обрабатывают кипящей 

водой /~90мл/. Суспензию 50…60◦C 

фильтруют в мерную колбу 

вместимостью 100 мл. Фильтрат после 

охлождения до комнатной температуры 

доводят до метки и тщательно 

перемешивают. Затем содержимое 

мерной колбы в количестве 2 мл 

отбирают пипеткой и переносят в 

длительную воронку с хлороформом 

/10…15мл/. Смесь подщелачивают 

0,5мл 15%-ным раствором КОН, и 

кофеин экстрагируют многократным 

переворачиванием делительной воронки 
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в течение 1 мн. После расслаивания 

системы нижний хлороформный слой 

сливают в фарфоровую чашку, не 

допуская попадания в нее даже 

незначительного количества верхнего 

окрашенного слоя. Растворитель из 

часков упаривают на водяной бане 

досуха, К сухому остатку, содержащему 

кофеин, добавляют последовательно 1 

мл 3% раствора соляной кислоты, 

смывая кофеин на дно чашки, и 0,2мл 

15%-ого. Раствора перекиси водорода, 

после перемешивания вращательным 

движением содержимого емкости 

раствор выдерживают при комнатной 

температуре 20мн, а затем помещают на 

кипящую водяную баню, до получения 

оранжево-красного сухого остатка 

тетраметилпурпуровой кислоты 

/ТМПК/. 

 

 

 

Рис. 1. График зависимости оптической плотности Д раствора ТМПК от 

концентрации кофеина С 

 

Для приготовления водного 

раствора ТМПК к сухому остатку в 

охлажденную до комнатной тем-

пературы чашку наливают 5…10мл 

дистиллированной воды и оставляют до 

полного растворения. Образовавшийся 

раствор пурпурного цвета переносят в 

мерную колбу вместимостью 25мл и 

доводят его объём до метки. 

Оптическую плотность раствора 

измеряют на фотоэлектроколориметре 

кюветах с толщиной слоя 3см. при 

длине волны 537нм. 
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По градуировочному графику зави-

симости оптической плотности /Д/ 

раствора ТМПК от концентрации 

кофеина /С/ находят количество 

кофеина в чайные липиды /Рис. 1/. 

Периодически градуировочный график 

проверяют хотя бы по трём конце-

нтрациям. Для этого в несколько 

фарфоровых чашек вводят аликвотные 

части стандартного /0,5 мг/мл/ раствора 

кофеина и упаривают в них воду досуха 

на водяной бане, кофеин предва-

рительно ожидают возгонкой при 

120…175◦C. На две фарфоровой чашки 

диаметром 7,5см распределяют в виде 

слоя ~200 мг кофеина. В нее помещают 

дырчатый фарфоровый диск или 

несколько стеклянных капилляров, 

длина которых чуть меньше диметра 

чашки, и накрывают воронкой для 

фильтрования, отверстие до которой 

закрывают стеклянной ватой. Чашку 

нагревают на электрической плите до 

появления паров кофеина, а затем 

оставляют охлаждаться до образования 

игольчатых кристаллов. После удаления 

их поверхности воронки процесс 

повторяют. Гидролитическое окисление 

кофеина проводят также, как описана в 

методике. 

Массовую долю кофеина /K, %/ находят 

по формуле 

 

)10/(10098.0 6 МYYYCK ЭФ  , 

 

где 0,98 - коэффициент, учитывающий 

полноту извлечения кофеина 

хлороформом; С - концентрация 

фотометрируемого раствора, найденная 

по градуировочному графику, мкг/мл; 

УФ-обьём фотометрируемого раствора 

ТМПК равный 25 мл; У-объём 

фильтрата, полученного из чайных 

липидов, мл; Уэ -  обьем 

раствора/суспензии/ чайных липидов, 

отбираемый на экстрацию, мл; М – 

масса навески чайных липидов, г. 

Таким образом, разработана 

сравнительно простая и доступная 

методика для определения кофеина в 

чайных липидах  
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qimiuri inJineria 

Cais foTlebis lipidebSi kofeinis interfereciis meTodi 

n. cucqiriZe 

akaki wereTlis saxelmwifo universiteti 

reziume 

kofeinis gansazRvris meTodi kofeinis hidrolizuli daJangvis 

safuZvelze, hidroqlorinis mJavasa da wyalbadis peroqsidis 

nareviT, tetrapireTilpiluri mJaviT, wyalgaumtari da fotometria 

wyalxsnarebSi. 

 

 

 

Chemical engineering  

CAFFEINE INTERFERENCE METHOD IN TEA LEAF LIPIDS 

N.  TSUTSKIRIDZE 

Summary 

A method for determining caffeine in tea lipids based on the hydrolytic oxidation of 

caffeine with a mixture of hydrochloric acid and hydrogen peroxide in tetramethylporous 

acid, dissolution and photometry of its aqueous solutions was developed. 

 



novacia – perioduli samecniero Jurnali 

NOVATION – Periodical Scientific Journal 

НОВАЦИЯ – Периодический научный журнал 

№ 

20 

2017 

 

manqanaTmSenebloba  

 

 Wris  RerZuli  xvrdriTi Zalis maTematikuri modelis 

parametruli identifikacia konturuli iaraRiT  
damuSavebisas  

 

n. saxanberiZe., l. korZaZe 

akaki wereTlis saxelmwifo universiteti 

 

naSromSi warmodgenilia swrafmWreli foladis P6M5 konturuli 
iaraRiT titanis Senadnis BT1-0  namzadebis damuSavebisas eqsperimentaluri 
kvlevis monacemebis safuZvelze Wris RerZuli xvedriTi Zalis 
maTematikuri modelis parametruli identifikacia da dadgenilia modelSi 
Semavali parametrebis ricxviTi mniSvnelobebi. warmodgenili maTematikuri 
modeli mniSvnelovnad amartivebs Wris energoZalovani parametrebis 
gansazRvris process sainJinro gaangariSebisas. 

 

Wris procesSi iaraRis mWrel 

wiboze moqmedeben fardobiTi muSa 

moZraobaTa traeqtoriis sawinaar-

mdegod mimarTuli Zalebi. am Zale-

bis marezultirebels uwodeben 

Wris Zalas [1]. rigi Teoriuli amo-

canebis gadasawyvetad, gansakuTre-

biT masalebis meqanikuri damuSave-

bisaTvis axali konstruqciis iara-

Risa da mowyobilobis Seqmnisas, 

aucilebelia gvqondes konkretuli 

monacemebi Wris Zalebis sidideebsa 

da mimarTulebebze, Wraze daxar-

jul efeqtur simZlavreebze da a.S., 

amitom Wris procesis energoZalo-

vani parametrebis gansazRvra, gansa-

kuTrebiT meqanikuri damuSavebis 

axali meTodebis Seswavlisas, war-

moadgens seriozul amocanas. 

konturuli iaraRiT mrgvali 

kveTis naglinis damuSavebis kvle-

visas dadginda [2], rom am meTodis 

maxasiaTebel Taviseburebas warmo-

adgens burbuSelaSi radialuri da 

wriuli Zabvebis arseboba mWrel 

iaraRTan misi kontaqtis sazRvrebs 

gareTac ki, rac iwvevs damatebiT 

deformaciebs burbuSelis warmoq-

mnis zonaSi. Sesabamisad Wris Rer-

Zuli da radialuri mdgeneli Za-

lebi  aRematebian maT mniSvne-

lobebs tradiciuli meTodiT damu-

SavebasTan SedarebiT.  

aRniSnulidan gamomdinareobs 

konturuli iaraRebiT gare cilin-

druli zedapirebis damuSavebisas 

Wris Zalebis maTematikuri mode-

lis parametruli identifikaciis 

amocanis aqtualoba, romelsac aqvs 

didi praqtikuli mniSvneloba. 

naxazze  1  naCvenebia  Wris  

mTavari  mdgeneli  Pz     Zalis  eq-

sperimentaluri  
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gansazRvris sqema konturuli iara-

RiT 5 naglinis 4 gare cilindru-

li zedapiris damuSavebisas, ris-

Tvisac gamoyenebulia korpusSi 8 

CamontaJebuli specialuri tenzoga-

damwodebiani dinamometri, romlis 

erTi bolo mierTebulia sabiZgebe-

lasTan 2. gazomvis Sedegebis saime-

dobas uzrunvelyofs tarirebis sa-

xazavi 3. saxazavze da dinamometris 

deformirebad ubnebze wyvilwyvi-

lad dawebebuli tenzogadamwodebi 

1 SeerTebis sqemis mixedviT qmnian 

dabalansebul “xids”. Wris proces-

Si sabiZgebela awveba ra namzads 4, 

gadaadgilebs mas RerZuli mimar-

TulebiT uZravi konturuli iara-

Ris 5 mimarT. Pz     Zalis  moqmedebis 

Sedegad dinamometris muSa ubanze 

warmoiqmnebian mkumSavi Zabvebi, 

romlebic aRiqmebian tenzogadamwo-

debis 1 mier da gamaZliereblis 6 

gavlis Semdeg signali miewodeba 

oscilografs 7. Wris mTavari mdge-

neli Zalis gansazRvra warmoebs 

formuliT 

FE
B

A
p z    [ნ], 

sadac A- Wris procesSi osci-

logramis gadaxris sididea, mm; B-  

tarirebis dros oscilogramis ga-

daxris sididea, mm;  dinamometris 

drekadi elementis fardobiTi de-

formacia; E- pirveli rigis dreka-

dobis moduli, n/mm2; F- dinamomet-

ris muSa elementis aqtiuri ganivi 

kveTis farTobi, mm2. 

cxrilSi warmodgenilia Wris 

xvedriTi RerZuli mdgeneli Zalis, 

mosaxsneli fenis sisqisagan damo

kidebulebis eqsperimentaluri mo-

nacemebi 40 mm. diametris titanis 

Senadnis cilindruli namzadebis 

konturuli iaraRiT damuSavebisas, 

rodesac Wris siCqare v=3.5 m/wT. 

konturuli iaraRiT damuSaveba 

xorcieldeba profiluri Wris sqe-

miT, romelic aRniSnuli Wris sqe-

miT sawelavis muSaobis analogiu-

ria da Sesabamisad Wris RerZuli 

xvedriTi Zalis maTematikur mo-

dels eqneba Semdegi saxe [1]   

                         (1)  

sadac  mosaxsneli fenis 

sisqea;  Wris siCqare;  

ucnobi parametrebi.  

 

 

nax. 1. Wris Zalis mTavari   PZ   mdgeneli Zalis 

eqsperimentaluri gansazRvris sqema: 

1-tenzogadamwodi; 2-sabiZgebela; 3-tarirebis 

saxazavi; 4–namzadi; 5-konturuli iaraRi; 6-

gamaZlierebeli; 7-oscilografi; 8-Woki 

 

 

 

 

 

 

 

 

-ჭოკი  

 

6 7 3 

5 4 2 1 8 

 v 
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dasamuSavebeli masala: BT1-0. saWrisis geometria:  

 

# 

mosaxsneli 

fenis sisqe, 

a[mm] 

Wris siCqare, 

v[m/wT] 

damuSavebis 

diametri, 

d[mm] 

Wris Zala PZხვ. 

mWreli wibos 

1 mm-ze 

1 0.25  

 

3.5 

 

 

40 

600 

2 0.5 1000 

3 0.75 1400 

4 1 1750 

5 1.25 2000 

6 1.5 2300 

 

 

radgan Wris Zala  ganisazRvre-

ba sxvadasxva  parametrebis kom-

pleqsiT, romelTaganac mTavaria 

Wris reJimebi, saZiebel damokidebu-

lebaTa eqsperimentaluri gansaz-

Rvra SesaZlebelia ganvaxorcie-

loT or etapad. unda aRiniSnos, 

rom vinaidan warmodgenili mode-

lis parametrul identifikacias 

vaxdenT konkretuli BT1-0 Senadni-

saTvis konturuli iaraRis optima-

luri geometriis pirobebSi [2], da-

samuSavebeli masalis fiziko-meqani-

kuri Tvisebebi da mWreli iaraRis 

geometria modelSi ar ganixilebi-

an. 

gaangariSebis pirvel etapze ga-

nixileba kerZo funqcionaluri da-

mokidebuleba 

 

 
                 (2) 

 

sadac C1 da x  ucnobi parametre-

bia. 

ucnobi parametrebis sapovne-

lad gavalogariTmoT (2) gamosaxu-

leba, ris Sedegadac miviRebT 

wrfivi regresiis gantolebas lo-

gariTmuli sidideebis mimarT 

  

                       (3) 

SemoviRoT aRniSvnebi  

 

 
Sesabamisad   formula (3)  

SesaZlebelia  warmovadginoT  

qsperimentis  dagegmis TeoriaSi  

miRebuli formiT 

 

                                                         
ucnobi parametrebi  gani-

sazRvrebian umciresi kvadratebis 

meTodiT. amisaTvis avRniSnoT 

 

 

                                                                                                                  cxrili 1  
titanis Senadnis cilindruli namzadis konturuli iaraRiT 

damuSavebis eqsperimentaluri monacemebi 
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SemoviRoT damxmare funqcia 

 

 
sadac   eqsperimentaluri 

monacemebia; 

   eqsperimentaluri 

monacemebis raodenoba. 

umciresi kvadratebis meTodis 

Tanaxmad

 

 
 

(4) gamosaxulebaSi aris ori 

ucnobi . isini unda SeirCes 

ise, rom dakmayofildes (5) piroba, 

anu saWiroa Caiweros eqstremumis 

piroba ori cvladis funqciisaTvis: 

 

 
(6) gantolebebi (4) gamosaxule-

bis gaTvaliswinebiT da Sesabamisi 

gardaqmnebis Catarebis Semdeg sabo-

lood miiReben saxes: 

 

 

 
 

miRebuli wrfivi gantolebaTa 

sistemis amoxsna mosaxerxebelia 

ricxviTi meTodiT MathCad-is sis-

temaSi, ris Sedegadac ganisaz-

Rvrebian ucnobi parametrebi 

formulebiT:  

 

 
gantolebaTa amoxsnis Sedegad 

vRebulobT  . 

Sesabamisad  

                             da      

 

Semdgom etapze vadgenT  

koeficientis mniSvnelobas. 

eqsperimentalurad dadgenilia [2], 

rom siCqareTa gansaxilvel 



                               ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я                  № 20/2017 106 

diapazonSi  მ/წთ.), misi 

zrda iwvevs Wris Zalis 

umniSvnelod Semcirebas, rac 

ganpirobebulia nazrdis war-

moqmniT da iaraRis Wris kuTxis 

SemcirebiT. damokidebulebas 

 aqvs wrfivi xasiaTi da 

sxvadasxva mosaxsneli fenebiT 

მმ.)  muSaobisas 

xasiaTdeba kuTxuri koeficientebis 

gafantviT .  

cxrilSi 2 warmodgenilia sxva-

dasxva mosaxsneli fenis sisqeebiT  

muSaobisas Wris Zalis, siCqarisagan 

damokidebulebis grafikebis kuT-

xuri koeficientebis mniS-

vnelobebi. 

 

 

                                                                                                                         cxrili 2                                                                                       

 

 

 

 

C2   koeficientis  maTematikuri 

molodinis SefasebisaTvis  vpou-

lobT saimedobis dazustebul in-

tervals β=0,95   saimedobis alba-

TobiT. 

Sefaseba maTematikuri molodi-

nisaTvis tolia 

 

  
 

 

saSualo kvadratuli gadaxra                 SefasebisaTvis  

 

                                             . 

stiudentis ganawilebis mixedviT          maSin  

 

 
amdenad,  dazustebuli 

intervali maTematikuri 

molodinisaTvis  

 

 

virCevT , romelic 95%-

iani albaTobiT xvdeba ma-

Tematikuri molodinis saimedobis 

intervalSi. 

sabolood Wris RerZuli 

xvedriTi Zalis saangariSo for-

mula miiRebs saxes 

 

 

a, მმ 0.25 0.5 0.75 1 1.25 1.5  

C2i 0.5 0.5 0.7 0.8 0,6 0.5 
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sadac V –  Wris siCqarea [mm/wT]. 

naxazze 2 warmodgenilia Mat-

hCad-is sistemaSi agebuli Wris 

RerZuli xvedriTi Zalis, mosaxsne-

li fenis sisqisagan damokidebule-

bis eqsperimentaluri da Teoriuli 

mrudebi roca v=3.5 m/wT., saidanac 

Cans, rom warmodgenili maTematiku-

ri   modeli   mocemuli   saiara-

Ro   da   dasamuSavebeli   masale-

bis  

 

 

 

                                      

 

 

 

 

 

 

 

 

 

 

 

wyvilisaTvis sakmarisi sizus-

tiT (4-5%) asaxavs eqsperimentalur 

monacemebs, rac saSualebas iZleva 

igi gamoyenebul iqnas praqtikaSi 

energoZalovani gaangariSebebis 

dros. 

Tu cnobilia  Wris RerZuli 

xvedriTi  PZხვ.  Zala, SesaZlebelia 

ganisazRvros Wris PZ  Zala formu-

liT PZ = PZხვ. · d, sadac d  konturuli 

iaraRis mWreli wibos diametria, 

xolo cnobili PZ – s SemTxvevaSi ki 

radialuri mdgeneli Py Zala, rad-

gan  eqsperimentalurad  dadgeni-

lia [2],  rom   0.5Pz. 
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 nax. 2. Wris RerZuli xvedriTi Zalis mosaxsneli 
       fenis sisqisagan damokidebulebis grafiki:  

              namzadis masala –BT1-0, V=3.5 m/wT; 

              konturuli iaraRis masala–P6M5,  

              .......    eqsperimentaluri mrudi; 

              –––     Teoriuli mrudi 
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 Машиностроение 

ПАРАМЕТРИЧЕСКАЯ ИДЕНТИФИКАЦИЯ МАТЕМАТИЧЕСКОЙ МОДЕЛИ 

 УДЕЛЬНОЙ ОСЕВОЙ   СИЛЫ РЕЗАНИЯ ПРИ ОБРАБОТКЕ КОНТУРНЫМ 

ИНСТРУМЕНТОМ  

Н. САХАНБЕРИДЗЕ, Л. КОРДЗАДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В работе представлена, на основе экспериментальных данных, параметрическая 

идентификация математической модели удельной осевой составляющей силы резания при 

обработке проката круглого сечения из титанового сплава BT1-0 контурным инструментом 

из быстрорежущей стали P6M5. Представленная математическая модель значительно 

упрощает процесс определения энергосиловых параметров при инженерных расчетах. 

 

 

 

 

Mechanical engineering  

PARAMETRIC IDENTIFICATION OF A MATHEMATICAL MODEL OF THE 

CUTTING FORCE WHEN MACHINING WITH A CONTOUR TOOL 

N. SAKHANBERIDZE, L. KORDZADZE 

Akaki Tsereteli State University 

Summary  

The paper presents parametric identification of a mathematical model of the specific force 

components of cutting when processing the BT1-0 cylindrical blanks of titanium-base alloy by 

contour tools of high-speed steel P6M5, based on experimental data of research, as well as the 

determined numerical values of parameters entering the model. The proposed mathematical model 

considerably simplifies the process of determining the energy-power parameters of cutting during 

the engineering calculations. 
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qimiuri inJineria 

 

saqarTveloSi gavrcelebuli klinoptilolis Semcveli tufebis 

daxasiaTeba da gamoyenebis SesaZleblobebi 

 

e. gamyreliZe 

akaki wereTlis saxelmwifo universiteti 

 

statiaSi ganxilulia saqarTveloSi gavrcelebuli bunebrivi  
klinoftiloliTis  fiziko-qimiuri Tvisebebi, Sedgeniloba da struqtura. 
klinoptiloliTi xasiaTdeba masSi Semavali kaTionebis sxva kaTionebze 
mimocvlis mkveTrad gamoxatuli unariT, rac saSualebas iZleva, rom is 
gamoyenebuli iqnas sxvadasxva xsnarebidan Zvirfasi komponentebis an 
toqsikuri nivTierebebis amosaRebad.kaTionuri mimocvlis safuZvelze 
miRebulia misi ionmodificirebuli formebi.klinoftiloliTi kargi 
adsorbentia, STanTqavs gogirdis dioqsids, gamoiyeneba  Camdinare wylebis 
gasawmendad mZime metalebisagan da radiaciuli narCenebisagan, organuli 
gamxsnelebis gasauwyloeblad. misi gamoyenebis SesaZleblobebi 
mravalmxrivia. 

 

saqarTvelo mdidaria danaleqi 

da vulkanur-danaleqi warmoSobis 

ceoliTebiT. bunebrivi ceoliTebis 

unikaluri Tvisebebi ganapirobeben 

maT farTo gamoyenebas rogorc sa-

mecniero kvlevebSi, aseve mrewve-

lobis sxvadasxva dargebSi da sof-

lis meurneobaSi. 

saqarTvelos teritoriaze ceo-

liTuri mineralebis arseboba jer 

kidev me-19 saukuneSi iyo cnobili.  

rogorc cnobilia ceoliTebis 

warmoqmna sxvadasxva geoqimiuri 

procesebis Sedegad xdeba. niadagis 

zedapirze an zedapirTan axlos ce-

oliTebis warmoqmnis meqanizmi da-

kavSirebulia ZiriTadad tute da 

tutemiwa metalebis kaTionebiT gam-

didrebuli alumosilikaturi ge-

lis kristalizaciasTan. bunebriv 

ceoliTebs Soris klinoptiloli-

Ti erT-erTi yvelaze gavrcelebu-

li mineralia. is mdgradia sakmaod 

maRali temperaturisa da agresiu-

li arisadmi. dadgenilia, rom sxva-

dasxva sabados klinoptiloliTi 

gansxvavdeba kaTionuri Sedgenilo-

biT. qimiuri analizis safuZvelze 

gamoyofilia klinoptiloliTSem-

cveli tufebis sami saxesxvaoba Na-

is, K-is da Ca-is momatebuli Sem-

cvelobis gamo. dadgenilia, rom 

Zegvis sabados klinoptiloliTSem-

cveli tufebi mdidaria Ca-iT. kaTi-

onur specifikazea damokidebuli 

klinoptiloliTis gamoyeneba sor-

bentad. 

saqarTvelos teritoriaze mok-

vleul sxva danaleq ceoliTebs 

Soris heilandit-klinoptiloli-

Tis jgufis ceoliTebs sakmaod di-

di adgili ukavia. gasuli saukunis  

60-ian wlebSi samSeneblo-mosapirke-

Tebeli masalebis ZiebasTan dakav-

SirebiT, qarTveli geologebis mi-

er moxda heilandit-klinoptilo-
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liTis samrewvelo sabadoebis aR-

moCena. n.sxirtlaZem TrialeTis 

Crdilo kalTebze sof.Zegvis uban-

ze da TeZamis xeobaSi gamoavlina 

TeTri, odnav momwvano feris tufe-

bi. isini gamoirCeodnen heilandit-

klinoptiloliTis maRali Semcve-

lobiT, misi simZlavre 60 m-s Sead-

gens. varaudoben, rom am sabados 

eqsploatacias, uZvelesi droidan 

hqonda adgili. istoriuli taZari 

sveticxoveli, romelic am region-

Sia, klinoptiloliTis da morde-

nitSemcveli tufebiT aris mopirke-

Tebuli. 

heilandit-klinoptiloliTis 

tipis mineralebi warmoadgens bune-

baSi yvelaze gavrcelebul ceoli-

Tebs. misi gansakuTrebuli unika-

luri Tvisebebi, gamoyenebis sfero-

Ta mravalferovneba, ganapirobebs 

am mineralis mimarT dainteresebas. 

klinoptiloliTis idealizirebu-

li elementaluri  ujredis Semad-

genloba gamoisaxeba formuliT:   

               

Na6[(AlO2)6∙(SiO2)30]∙24H2O 

monoklinuri elementaruli 

ujredis parametrebi mciredaa 

damokidebuli klinoptiloliTis 

qimiur Sedgenilobaze: 
 

a=1.77 nm;  b=1.79 nm; c=0,74nm 

arxebi Camoyalibebulia 10 da 8 

wevriani rgolebiT. 

klinoptiloliTi gansxvavdeba 

heilanditisagan Si/Al-is mniSvnelo-

biT, romelic icvleba 4,25 da 2,75-

3,25 Sesabamisad. 

tradiciulad miRebulia ganas-

xvaon maRalsiliciumiani klinopti-

loliTi an ubralod klinoptilo-

liTi, xolo dabal siliciumian 

klinoptiloliTs Ca-klinoptilo-

liTebs uwodeben. maRalsiliciumi-

ani klinoptiloliTi xSirad mdi-

daria natriumiT da kaliumiT. 

wylis Semcveloba klinoptilo-

liTSi icvleba diapazonSi 17-24 mo-

lekulamde elementarul ujredze. 

kalciumiT mdidari nimuSebi ufro 

met wyals Seicaven, kaliumiani ki 

naklebs. klinoptiloliTis krista-

luri meseri pirvelad gaSifra 

italielma mecnierma albertim, xo-

lo Semdeg ki gaSifres iaponelma 

mecnierebma koiamam da tokeiCim. 

klinoptiloliTi xasiaTdeba masSi 

Semavali kaTionebis sxva kaTioneb-

ze mimocvlis mkveTrad gamoxatuli 

unariT, rac saSualebas iZleva, 

rom is gamoyenebuli iqnas sxvadas-

xva xsnarebidan Zvirfasi komponen-

tebis an toqsikuri nivTierebebis 

amosaRebad; kaTionuri mimocvla sa-

Sualebas iZleva misi modificire-

buli formebis miRebisa. 

klinoptiloliTis kaTionCanac-

vlebuli formebis monacemebis sa-

fuZvelze dadgenilia seleqturo-

bis Semdegi rigebi:                                

xsnarSi: 

Rb+
kl. K+

kl. Na+
kl.

2+
kl. Sr2+

kl. Ca2+
kl. Li+

kl. 

nalRobSi: 

Rb+
kl.  Li+

kl..  K+
kl. Na+

kl 

siliciumis maRali Semcveloba 

ganapirobebs klinoptiloliTis 

Termostabilurobas. klinoptilo-

liTi gamoirCeva kargi molekulur-

sacruli TvisebebiT. misi Sesasvle-

li fanjrebis zomebi misawvdomia 

molekulebisaTvis, romelTa kriti-

kuli diametri 3,5 Ǻ-is tolia. sxva 

monacemebiT Sesasvleli fanjrebis 

efeqturi diametri- Seadgens 4,4 Ǻ-s. 
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klinoptiloliTis mniSvnelovan ma-

xasiaTebels warmoadgens wylis ra-

odenoba Sida kristalur RruebSi, 

romelic ZiriTadad damokidebulia 

ceoliTis kaTionur formaze. is  

ufro advilad kargavs wyals, mag. 

2000C-mde gaxurebisas- kargavs 80,3% 

wyals saerTo Semcvelobidan. kli-

noptiloliTisaTvis damaxasiaTebe-

lia SedarebiT maRali adsorbciu-

li unari iseTi naerTebis moleku-

lebis mimarT, romelTa kritikuli 

zomebi saSualebas iZlevian SeaRwi-

on mis mikroforebSi. 

dadgenilia rom wylis adsor-

bcia mimdinareobs klinoptiloli-

Tis rogorc kompensirebad kaTio-

nebze, aseve hidroqsilur jgufeb-

ze. 

ceoliTebi warmatebiT gamoiye-

nebian rogorc kataliozatorebi 

sxvadasxva qimiur reaqciebSi. am 

dargSi kvlevebs atarebda akademi-

kosi g.ciciSvili sxva mecnierebTan 

erTad. gansakuTrebiT didi mniSvne-

loba eniWeba bunebrivi ceoliTe-

bis, kerZod  klinoptiloliTis, 

rogorc katalizatoris gamoyenebas 

navTobis gadamuSavebis procesebSi, 

rac udides ekonomikur efeqts iZ-

leva. akdemikos g. ciciSvilis ini-

ciativiT bunebrivi klinoptiloli-

Tisa da filifsitis safuZvelze, 

wylis orTqlis garemoSi maRal-

temperaturuli damuSavebiT miRebu-

li iqna maRalefeqturi, ultrasta-

biluri katalizatorebi navTobis 

krekingis procesSi gamosayeneblad. 

aseve sayuradReboa klinoptiloli-

Tis da mordenitis wyalbaduri 

formebis alkilaromatuli naxSir-

wyalbadebis izomerizaciaSi kata-

lizatorad gamoyeneba, da cikloo-

lefinebis katalizuri sinTezi 

sxvadasxva metalebis (rkina, kobal-

ti) Semcveli klinoptiloliTiT.  

atomuri mrewvelobis da bir-

Tvuli energetikis ganviTarebam ga-

moiwvia garemoSi didi raodenobiT 

Txevadi radiaqtiuri narCenebis 

dagroveba. dRis wesrigSi dadga 

efeqturi, adviladxelmisawvdomi, 

iaffasiani nivTierebis gamoyeneba 

radiaqtiuri narCenebisagan Camdina-

re wylebis gasawmendad. am mizniT 

SeiZleba bunebrivi ceoliTebis, 

kerZod ki klinoptiloliTis gamo-

yeneba, romelic xasiaTdeba maRali 

ionmimocvliTi seleqturobiT  137CS 

da 90Sr mimarT, aseve rigi fiziko-qi-

miuri maCveneblebiT, rogoricaa qi-

miuri da Termuli mdgradoba, Seuq-

cevadi sorbcia, sakmaod maRali 

ionmimocvliTi tevadoba da dabali 

TviTRirebuleba. dadgenilia, rom 

klinoptiloliTi Zalze mdgradia 

gamosxivebisadmi. 

klinoptiloliTi da misi modi-

ficirebuli formebi SeiZleba war-

matebiT iqnas gamoyenebuli atmos-

feruli haeris gogirdis dioqsidi-

sagan gasawmendad. uravis (raWis)da-

riSxanis sabadodan TeTri dariSxa-

nis miRebisas gamoiyofa didi rao-

denobiT gogirdovani airi, rome-

lic uaryofiTad moqmedebs adamia-

nis janmrTelobaze da garemoze. 

bunebrivi klinoptiloliTis gamo-

yenebiT SesaZlebelia uravis samTo-

qimiuri kombinatidan gamoyofili 

SO2-is STanTqma. dadgenil iqna, rom 

bunebrivi klinoptiloliTis Ter-

muli aqtivaciis optimaluri piro-

bebi varirebs 300-3500C-mde. klinop-

tiloliTis mier SO2-is adsorbcia 

xdeboda maRal temperaturaze hae-

ris nakadis gatarebiT. haeris naka-

di amcirebs adsorbentis parcia-

lur wnevas da xels uwyobs desor-

bciis process. marTalia dRes-dRe-

obiT uravis samTo-qimiuri kombina-

ti ar muSaobs, magram momavalSi 

SesaZlebelia dariSxanis warmoebis 
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amoqmedeba da gamoyofili gogir-

dis oqsidebis daWera klinoptilo-

liTiT, rasac ara marto ekonomiku-

ri, aramed ekologiuri efeqtic 

aqvs. Zalze mniSvnelovania Camdina-

re wylebidan mZime metalebis kaTi-

onebis gamoyofa bunebrivi ceoli-

TebiT, kerZod klinoptiloliTiT 

ionmimocvlis meTodiT. es meTodi 

maRal seleqtiuria da gamoirCeva 

ekologiuri usafrTxoebiT. am me-

Todis gamoyeneba uzrunvelyofs 

Sesabamisi metalis gamoyofas sxva-

dasxva Sedgenilobis Camdinare 

wylebidan. nikelSemcveli Camdinare 

wylebis gawmenda erTdroulad or 

sakiTxs wyvets: davabrunoT teqno-

logiur ciklSi 1)gasufTavebuli 

wyali da 2)misgan gamoyofili nike-

li. 

didia klinoptiloliTis mniS-

vneloba Txevadi da airadi sisteme-

bis gaSrobis saqmeSi.klinoptilo-

liTi da misi modificirebuli 

formebi warmatebiT gamoiyeneba im 

organuli gamxsnelebis gasauwylo-

eblad, romlebic gamoioyenebian 

Txevad qromatografiaSi. dadgeni-

lia, rom Zegvis sabados klinopti-

loliTis  Tvisebebi sxvadasxva da-

nadgarebSi gamoyenebisas, kerZod 

navTobis da bunebrivi airebis gaS-

robis mizniT xangrZlivi drois 

ganmavlobaSi (6 weli) praqtikulad 

ar icvleba. klinoptiloliTiT Se-

saZlebelia aromatuli naxSirwyal-

badebis gauwyloeba Txevad fazaSi, 

kerZod, qsilolis fraqciis,rome-

lic gamoiyeneba lavsanis polieTe-

ruli boWkos warmoebaSi, sadac 

wylis Semcveloba ar unda aRemate-

bodes 0,001%-s (masiT). Zalze mniS-

vnelovania klinoptiloliTSemcve-

li tufebis gamoyeneba transforma-

toris zeTis gasaSrobad, rogorc 

uxmaris, aseve ukve gamoyenebuli-

sac. is aseve  gamoiyeneba dinamikur 

pirobebSi dabal temperaturaze (20-

600C) JangviTi procesebis Tavidan 

acilebis mizniT.  gaSroba klinop-

tiloliTiT zrdis mdgradobas gam-

rRvevi Zabvis mimarT. am procesebSi 

mizanSewonilia 4-6 mm klinoptilo-

liTis fraqciebis gamoyeneba. 

ganusazRvrelia bunebrivi kli-

noptiloliTis, romliTac mdida-

ria saqarTvelo, gamoyenebis SesaZ-

leblobebi. CamonaTvali didia, 

statiis formati ki- ar gvaZlevs  

SesaZleblobas am sakiTxebis 

vrclad ganxilvisa, imedia moma-

valSi is kidev ufro Rrmad iqneba 

igi Seswavlili da gamoyenebuli 

rogorc mecnierebaSi aseve praqti-

kuli TvalsazrisiT. 

saqarTveloSi gavrcelebuli 

ceoliTebis,kerZod klinoptiloli-

Tis unikaluri Tvisebebi da jer 

kidev gamoukvlevi dadebiTi mxaree-

bi miuTiTebs maT did mniSvneloba-

ze mecnierebis, ekonomikis, mrewve-

lobis da garemos dacvis saqmeSi. 
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Химическая инженерия 

ХАРАКТЕРИСТИКА РАСПРОСТРАНЁННЫХ В ГРУЗИИ 

КЛИНОПТИЛОЛИТСОДЕРЖАЩИХ ТУФОВ И ВОЗМОЖНОСТИ ПРИМЕНЕНИЯ 

Е. ГАМКРЕЛИДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В статье рассмотрены физико-химические свойства, состав и структура 

клиноптилолитсодержащих туфов Грузии. Клиноптилолит характеризуется ярко 

выраженными ионообменными свойствами, что дает возможность извлекать из разных 

растворов драгоценные компоненты и токсичные вещества. На основе катионного обмена 

получены ионмодифицированные формы клиноптилолита.  

Клиноптилолит хороший адсорбент. Применяется для обезвоживания органических 

растворителей. Поглощает диоксид серы. Применяется для очистки сточных вод от тяжелых 

металлов и радиактивных отходов. Возможности его применения многосторонны. 

 

 

 

Chemical engineering  

CHARACTERIZATION AND APPLICXATION OPPORTUNITIES OF 

CLINOPTILOLITE-CONTAINING MINERALS WIDESPREAD IN GEORGIA 

E. GAMKRELIDZE 

Akaki Tsereteli State University 

Summary  

      The paper describes on physico-chemical properties of clinoptilolite widespread in Georgia, its 

competition and structure. Clinoptilolite is characterized by strictly pronounced capacity of 

exchanging cations containing in them with other cations that allows for using it for removal of 

expensive components or toxic substances from different solutions. Based on the cation exchange, 

there have obtained its ion-modified forms. 

Clinoptilolite is a good adsorbent. It is used for dehydration of organic solvents, it absorbs 

sulphur dioxide, as well as is used for purification of sewage waters from heavy metals and 

radioactive residuals. The application opportunities of clinoptilolite are versatile.  
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agraruli mecnierebebi 

 
lobios memarcvlias winaaRmdeg brZolis RonisZiebebi 

 

nunu CaCxiani–anasaSvili - asoc prof., natalia sanTelaZe – ak. doqtori 
akaki wereTlis saxelmwifo universiteti 

 
naSromSi mocemulia lobios kulturis warmoSobis kerebi, 

morfologiuri  daxasiaTeba da misi gamoyeneba sasursaod. es 
ganpirobebulia imiT rom, lobio mdidaria cilebiT (jiSebis mixedviT) 20-
30%-mde, naxSirwylebiT 50-55%, agreTve misi Tesli Seicavs 2-3.5%-mde cxims. 
lobios cila Seicavs Seucvlel aminomJavebs, romelTa miReba 
aucilebeliaa admianis organizmis zrda-ganviTarebisTvis. am kulturas 
azianebs saSiSi mavnebeli memarcvlia, romlis uaryofiT sameurneo 
mniSvnelobasa da mis winaaRmdeg brZolis RonisZiebebzec saubaria 
statiaSi. 

 
naSromSi mocemulia lobios 

kulturis warmoSobis kerebi, mor-

fologiuri daxasiaTeba da   misi  

gamoyeneba sasursaod. es ganpirobe-

bulia imiT rom, lobio mdidaria 

cilebiT (jiSebis  mixedviT) 20-30%-

mde naxSirwylebiT 50-55%, agreTve 

misi Tesli Seicavs 2-3.5%-mde cxims. 

lobios cila Seicavs Seucvlel 

aminomJavebs, romelTa miReba auci-

lebeliaa admianis organizmis 

zrda-ganviTarebisTvis. am kultu-

ras azianebs saSiSi mavnebeli me-

marcvlia, romlis uaryofiT same-

urneo mniSvnelobasa da mis winaaR-

mdeg brZolis RonisZiebebzec sau-

baria statiaSi. 

lobios warmoSobis ori kera 

arsebobs: amerika da subtropikuli 

azia. amis da mixedviT lobios yo-

fen or jgufad. aziuri warmoSobis 

lobio ufro gavrcelebulia, 

wvrilmarcvliania, dabaltaniania, 

grZeli da viwro parkiT, parkSi 

marcvlebis didi ricxviT-6 da meti. 

amerikuli lobiosaTvis damaxa-

siaTebelia msxvilmarcvlianoba 

farTemokleparki da marcvlebis 

mcire ricxvi parkSi 3-6 marcvali, 

Rero maRla mxviara da moiTxoven 

met tenianobas. 

lobios gvars miekuTvneba 150-

mde botanikuri saxeoba. maTgan 

kulturaSi cnobilia 20 saxeoba. 

yvelaze metad gavrcelebulia erTi 

saxeoba-Cveulebrivi   lobio - Pha-

seolus vulgaris L. 

lobios ZiriTadi gamoyeneba sa-

sursaTod. lobio mdidaria cile-

biT (jiSebis  mixedviT) 20-30%-mde 

naxSirwylebiT 50-55%, agreTve misi 

Tesli Seicavs 2-3.5%-mde cxims. lo-

bios cila Seicavs Seucvlel ami-

nomJavebs, romelTa miReba aucile-

beliaa admianis organizmis zrda-

ganviTarebisTvis. lobios cila mo-

nelebadobis mxriv uaxlovdeba 

cxovelur cilas, mas adamianis or-

ganizmi kargad iTvisebs. lobio ka-

loriulobiT 3.5-jer aRemateba kar-

tofils, 5-jer aRemateba kombos-

tos da a.S. lobios mwvane parks 

aqvs mravalmxrivi sasursaTo gamo-
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yeneba — is mdidaria  vitaminebiT, 

Seicavs Saqars, saxamebels da sxv. 

lobios marcvlidan da parki-

dan amzadeben sxvadasxva saxis civ 

da cxel sauzmes, saweblebs, wvnian 

saWmelebs, da amzadeben sxvadasxva 

nacionalur kerZebs.   lobios Tes-

lisagan amzadeben fqvils, romelic 

gamoiyeneba xorblis fqvilTan er-

Tad sakonditro warmoebaSi da ma-

karonis dasamzadeblad. lobio 

parkTan erTad gamoiyeneba sakon-

servo warmoebaSi. garda amisa Tes-

lis mosavlis aRebis Semdeg narCe-

ni namja gamoiyeneba saqonlis sak-

vebad. lobios mwvane norCi Rero- 

foTlisagan amzadeben limonis mJa-

vas. 

lobios aqvs dieturi Tvisebebi 

gamoiyeneba Tirkmelebis, naRvlis 

buStis, nerviuli sistemis da kuW-

nawlavis daavadebebis SemTxvevaSi. 

misgan amzadeben  sxvadasxva  daava-

debis  samkurnalo   medikamentebs. 

lobios aqvs udidesi agroteq-

nikuri mniSvneloba. is rogorc 

sxva parkosani kulturebi agrovebs 

biologiur azots da saukeTeso wi-

namorbedia TavTaviani da sxva kul-

turebisTvis (parkosnebis garda).  

lobio niadagis mimarT sakmaod 

momTxovni kulturaa, vidre sxva sa-

marcvle parkosani kulturebi. lo-

bio cudad viTardeba civ, Tixnar 

niadagebze, sadac niadagis zedapir-

Tan  axlosaa  gruntis wyali. ag-

reTve mJave niadagebze. 

saqarTvelos pirobebSi lobios 

kulturis mTavar mavneblad iTvle-

ba lobios memarcvlia, romelic 

azianebs Tesls, rogorc mindorSi, 

ise sacavSi. memarcvlia gavrcele-

bulia Tbili klimatis pirobebSi, 

rogorc Cans maRal adgilebSi gri-

li klimaturi pirobebi xels ar 

uwyobs mis ganviTrebas. memarcvli-

as kvercxidan iCekeba matli, rome-

lic ikvebeba lobios marcvliT. 

xoWo kvercxs debs an marcvalze an 

parkze samarcvle tomrebSi. 

sawyobis pirobebSi lobios me-

marcvlias winaaRmdeg sabrZolve-

lad rekomendirebulia Teslis fu-

migacia. memarcvlias mospoba Tes-

lSi SesaZlebelia agreTve dabali 

da maRali temperaturiT. lobios 

Tesli uZlebs 700C  temperaturam-

de gaxurebas 1 sT-is manZilze. 50-

60° gradusze gaxurebiT misi gaRi-

vebis unari ar klebulobs, lobios 

memarcvlia ki am pirobebSi sruli-

ad iRupeba. mindvris pirobebSi me-

marcvlias winaaRmdeg SesaZlebelia 

Sewamvla sxvadasxva inseqticidiT 

sxvadasxva fazebSi yvavilobis daw-

yebamde  da daparkebis dros. 

lobios memarcvlia mcire zo-

mis mweria, misi sxeulis sigrZe 2-

3,5 mm-ia, mkrTali an muqi-mura fe-

risaa. Zeda mxare dafarulia Ria-na-

cara bewvebisagan warmoqmnili sig-

rZivi laqebiT da yviTel-mwvane bew-

vebiT. sxeulis qveda mxare Ria nac-

risferia. zeda frTebi ise moklea,  

rom ver faravs pigidiums. maT aT-

aTi sigrZivi zoli gasdevs.  mker-

dis fari amoburculia da dafaru-

lia wertilebiT. ulvaSebi Tormet-

nawevriania, ferad wiTel-yavisferi. 

maTi sigrZe zeda frTebis  fuZes  

aRwevs  da  masze cota metia sig-

rZiT.   

mavneblis matli cilindruli 

formisaa, rkaliviT moRunuli. sxe-

uli dafarulia  grZeli  jagre-

biT.  Subli, zeda  tuCi da  sapire  

mura-wiTeli  aqvs. 

saqarTvelos pirobebSi mavne-

beli zamTars atarebs sawyobebSi 

moTavsebul lobios marcvlebsa da 

mindvrebSi. lobios memarcvlia xa-

siaTdeba naklebi gamZleobiT yinve-

bis mimarT  mcire yinvasac ki SeuZ-

lia 
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sur. .№ 1 xoWo–memarcvlia 
 

gamoiwvios maTi masobrivi ga-

nadgureba. mavneblis xoWoebi kver-

cxis debas iwyeben gazafxulze. 

wlis am periodSi kvercxi ideba 

sawyobSi moTavsebul lobios mar-

cvlebsa da tomrebze, xolo zaf-

xulSi mavneblis mier kvercxis de-

ba warmoebs lobios parkSi risTvi-

sac is winaswar RrRnis parks kil-

ze da TiToeul parkSi ramdenime 

kvercxs debs. erTi mavneblis kver-

cxis  produqcia ganviTarebis xel-

sayreli pirobebis SemTxvevaSi 100 

calamde aRwevs. embrionaluri  gan-

viTareba  Taobis  mixedviT 6-11 

dRea,  matlisa -21-23, Wuprisa ki-7-8. 

lobios memarcvlias embrionaluri 

ganviTarebis temperaturuli  opti-

mumi  27-290 C -ia, matlis - 24-270 C, 

Wuprisa ki - 22-260 C. 

 

sur. .№ 2 memarcvliaTi dazianebuli marcvali 

 

matli  daWuprebis  win  mar-

cvlis  kidesTan  axlos  gadadis  

da  ikeTebs ovaluri formis 

xvrels. es xvreli garedan laqas 

gavs. rodesac marcvlebi ifareba 

aseTi saxis laqebiT, es imis maniS-

nebelia, rom matlebma daiWupres 

da mosalodnelia xoWoebis gamos-

vla marcvlebidan. Wupridan gamo-

suli xoWo  marcvlis  garss  

RrRnis da ise gamodis gareT. xo-

Wos  SeuZlia  Sors  manZilze  ga-

daadgileba  freniT, rac xels uw-

yobs mis gavrcelebas.                  

uaryofiTi sameurneo mniSvne-

loba. lobios memarcvlias ZiriTad 

mkvebav mce–nares warmoadgens lo-

bios sxvadasxva saxeoba. garda  
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amisa  mavnebels  SeuZlia ikvebos 

bardaze, soiasa da sxva  parkosneb-

ze,  rogorc mindvrad, aseve sawyo-

bebSi. dazianebul Teslebs uqveiT-

debaT aRmocenebis unari da sasa-

qonlo xarisxi. 

brZolis RonisZiebebi:  

 marcvlis ramdenime saaTis  gan-

mavlobaSi  macivarSi moTavseba, 

sadac  temperatura -10ºC mdea. 

aseTi pirobebis   Seqmnis Sem-

TxvevaSi xoWoebi iRupebian. 

 igive  efeqts  iZleva  marcvlis 

gareT  gamotana zamTarSi, ro-

desac  temperatura 0º C-ze nak-

lebia. karg Sedegs iZleva mar-

cvlis 20 wuTis ganmavlobaSi 

SeTboba 180ºC temperaturaze;  

 Sesabamisi qimiuri wamlobebis 

drouli da xarisxiani ganxorci-

eleba lobios  vegetaciis  pe-

riodSi; 

 sawyobebis da saTesle masalis 

dezinfeqcia. 
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Аграрные науки 

МЕРЫ БОРЬБЫ С   ФАСОЛЕВОЙ ЗЕРНОВКОЙ 

Н.  ЧАЧХИАНИ – АНАСАШВИЛИ, Н. САНТЕЛАДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В работе приведены очаги происхождения фасолевой культуры, её морфологическая 

характеристика и применение в питании.  Это обусловлено тем, что  фасоль  богата белками 

(в зависимости от сортов) до 20-30%, углеводами – 50-55%, а также её семена содержат  до 

2-3,5 % жира. Фасолевый белок содержит незаменимые аминокислоты, прием которых 

необходим для роста и развития организма человека.  

Эту культуру повреждает опасный вредитель фасолевая  зерновка, о пагубном 

хозяйственном значении  которой  и мерах борьбы с ней   заостряется внимание  в статье 

 

Agricultural sciences  

 

MEASURES AGAINST HARICOT BEANS SEED BEETLE 

N. CHACHKHIANI- ANASASHVILI, N. SANTELADZE 

Akaki Tsereteli State University  

Summary  

In the work there are given regions of origination of the haricot beans, its 

morphological characterization and using for food. It’s stipulated by the fact that the beans 

are rich with protein up to 20-30% (according to species) and carbohydrates up to 50-55%. 

Also its seed consists of fat of 2-3.5%. The beans protein consists of unchanged amino 

acids which is essential for growing and development of the human organism. This crop is 

damaged by wrecker seed beetle. In the work there is talked about its negative agricultural 

value and measures of fighting against seed beetle.  
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qimiuri inJineria 

 

gamonabolqvi airebis gawmendis SesaZlebloba ceoliTuri 

katalizatorebis gamoyenebiT 

 

l. gobejiSvili 

akaki wereTlis saxelmwifo universiteti 

 

Tanamedrove samrewvelo katalizi dafuZnebulia sxvadasxva 

katalizuri sistemebis farTo da mravalmxriv gamoyenebaze. ceoliTebis 
Jangva-aRdgeniTi unari   saSualebas iZleva gamoviyenoT isini  
gamonabolqvi airebis wvis reaqciebis katalizatorebad.  

 

 

evropasa da amerikaSi qimiur-

teqnologiuri procesebis TiTqmis 

90% mimdinareobs katalizatorebis 

Tanaobisas da amasTan iZleva 30%-

mde mogebas. e.i. katalizi rCeba qi-

miuri nivTierebebis miRebis mTavar 

meTodad. katalizis mecnieruli sa-

fuZvlebis mniSvnelovan mimarTule-

bas warmoadgens ceoliTuri kata-

lizatorebis gaumjobeseba da arse-

buli procesebis (krekingi, hidrok-

rekingi) daxvewa, sinTezuri saTbo-

bis miReba, NOx-sa da CO-is gauvneb-

leba da ganxorcielebadi procese-

bis sferos gafarToeba. amasTan ad-

sorbciuli da ionmimocvliTi Tvi-

sebebis gamo ceoliTebi efeqturad 

SeiZleba gamoviyenoT gawmendis 

procesebSi, amJamad intensiurad 

mimdinareobs ceoliTebisa da maT 

bazaze damzadebuli katalizatore-

bis Seswavla da maTi didi raode-

nobiT damzadeba. navTobis krizis-

Tan dakavSirebiT 70-iani wlebis da-

sawyisSi mimdinareobda kvleva 

spirtebis naxSirwyalbadad gadamu-

Savebis teqnologiis Sesaqmnelad, 

radgan naxSiridan meTanolis an bi-

omasidan bunebrivi gazisa da eTa-

nolis miRebis xerxebi kargadaa 

cnobili. axal katalizur proce-

sebs miekuTvneba Jangva-aRdgeniTi 

procesebi, sadac efeqturi katali-

zatoris rolSi gamodis rTuli 

Sereuli oqsidebi, bunebrivi da 

sinTezuri  kristaluri da amor-

fuli aluminsilikatebi. katalizi-

saTvis gansakuTrebiT sainteresoa 

molekuluri sacrebi, romelTa me-

seri Seicavs gardamavali liTone-

bis kaTionebs an maT klasterebs. 

myar sxeulSi im atomebis arseboba, 

romlebsac SeuZliaT daJangvis xa-

risxis Seqcevadi cvlileba, am niv-

Tierebebs yovelTvis aZlevs Jangva-

aRdgeniTi reaqciis Catarebis 

unars. amis gamo molekuluri sac-

rebi monawileoben ara mxolod fu-

Ze-mJavur procesebSi. isini warmate-

biT axorcieleben JangvaaRdgeniT 

reaqciebsac. amrigad, katalizSi ce-

oliTebis gamoyeneba Zalian efeqtu-

ri da metad perspeqtiulia. katali-

zurad aqtiuri komponentebis ceo-

liTebis arxebSi SeyvaniT an kris-

talebis zedapirze dafeniT miRebu-

lia mTeli rigi katalizatorebisa, 
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romelTac aqvT molekulur-sacru-

li aqtiuroba da polifunqciona-

luri Tvisebebi. miuxedavad imisa, 

rom ceoliTebis maRali katalizu-

ri aqtiuroba da SerCeviToba maTi 

sxvadasxva Tvisebis intensiuri Ses-

wavlis mizezi gaxda, kristaluri 

aluminsilikatebis katalizuri 

moqmedeba jer kidev sakmarisad ar 

aris Seswavlili. ceoliTuri kata-

lizatorebis mowesrigebuli 

struqtura rig SemTxvevaSi xelsay-

rel pirobebs qmnis katalizuri 

procesebis Seswavlisa da maTi me-

qanizmis axsnisaTvis. aRsaniSnavia, 

rom es sistemebi Zalian rTulia, 

radgan ceoliTebisaTvis damaxasia-

Tebelia katalizuri Tvisebebis po-

lifunqciuroba da maTze mimdinare 

katalizuri procesebis   ceoliTe-

bi rogorc masalebi, romelTac 

aqvT mTeli rigi unikaluri Tvise-

bebi (ionmimocvlis unari da maRa-

li mimocvliTi tevadoba, moleku-

luri zomis erTgvarovani forebis 

mqone kristaluri struqtura, pro-

tonuli da aprotonuli mJavianoba 

da sxva) _ garda katalizisa gamoi-

yeneba rogorc maRalefeqturi ad-

sorbentebi siTxeebis gasaSrobad, 

normaluri parafinebis gamosayo-

fad da gasawmendad, sxvadasxva ga-

zebis da siTxeebis dasayofad, 

plastmasis Semavseblebad da rezi-

nis vulkanizaciisaTvis. spilenZs 

rogorc katalizatorebis ZiriTad 

elements _ perioduli sistemis 

elementebs Soris erT-erTi mniSvne-

lovani adgili ukavia. efeqturi ka-

talizatorebis Zieba spilenZis sa-

fuZvelze mudmivad aqtualuri  

problemaa.  

teqnologiur procesebSi far-

Todaa gamoyenebuli spilenZis oq-

sidis safuZvelze damzadebuli ka-

talizatorebi, romlebic gardama-

vali da aragardamavali oqsidebis 

(ZnO, Cr2O3, MgO, CaO) matricaSi Car-

Tul spilenZis oqsids warmoadge-

nen. samwuxarod am katalizatore-

bis moqmedebis  mcire  xangrZlivo-

ba maT praqtikulad gamouyenebels 

xdis da maTi sicocxlis unariano-

bis gasaxangrZlivebad iyeneben sxva 

oqsidebiT maTi promotirebis meTo-

debs, ise, rom areguliron Jangba-

dis Semcveloba aqtiur fazaSi. am 

TvalTaxedviT gansakuTrebuli 

mniSvneloba eniWeba  maRaltempera-

turuli zegamtarebis (mtzg) kata-

lizuri da sxva fizikur-qimiuri 

Tvisebebis Seswavlas, radgan adre-

uli Taobis mtzg ZiriTadad iyofa 

or jgufad, romlebic aucileblad 

Seicavs spilenZs: La-M-Cu-O (M=Ba, Sr 

da Ca); R-M-Cu-O (R=Y da sxva iSviaT-

miwaTa elementebi), Bi-(Pb)-Sr-Cu-O da 

Tl-Ba-(Ca)-Cu-O. aseTi axali funqci-

onaluri masalebis Seqmna da maTi 

kvleva Tanamedrove fizikuri da 

qimiuri masalaTmcodneobis inten-

siuri ganviTarebis sferoa da erT-

erTi perspeqtiuli mimarTulebas 

warmoadgens mimdinareobs samuSaoe-

bi oqsiduri mtzg-is bazaze magni-

tometrebis, radiometrebis, bolo-

metrebis, mikrotalRuri rezonato-

rebis da sxva xelsawyoebis dasam-

zadeblad. maRaltemperaturuli ze-

gamtarebis fizikurqimiuri Tvisebe-

bis kvlevasTan erTad mniSvnelovan 

mimarTulebas warmoadgens maT qimi-

uri Sedgenilobasa da eleqtrofi-

zikur da magnitur Tvisebebs Soris 

urTierTkavSiris Seswavla. amgvari 

kvlevis Sedegebi Zalian  mniSvne-

lovania axali masalebis miRebis 

teqnologiis damuSavebisaTvis da  

zegamtarobis movlenis fizikuri 

modelirebisaTvis. oqsiduri mtzg 

gamoirCeva Jangbaduri steqiometri-

is, struqturisa da eleqtrofizi-

kuri Tvisebebis gansakuTrebiT Zli-

eri urTierTkavSiriT. JangviT kata-
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lizur reaqciebSi mtzg-is gamok-

vleva dakavSirebulia klasikur ze-

gamtarebSi Jangbadis ZvradobasTan, 

rasac SeuZlia damatebiTi informa-

cia mogvces zegamtaruli keramikis 

bunebis, struqturuli Tavisebure-

bebis da aqtiuri centrebis Sesa-

xeb, rac Tavis mxriv Zalze mniSvne-

lovania zegamtarobis meqanizmis 

ukeT SeswavlisaTvis.  

azotis oqsidebis katalizuri 

konversia mimdinareobs klinopTi-

loliTze CO, NH3, H2, CH4-is Tanao-

bisas.  bunebrivi ceoliTebis Jan-

gva-aRdgeniTi unari iZleva warmoe-

bisa da transportis gamonabolqvi 

airebis dawvis reaqciebis katali-

zatorebad maTi gamoyenebis saSua-

lebas. isini cvlian ZviradRirebul 

iSviaTmiwaTa liTonebs - platinas, 

paladiums da rodiums da xels uw-

yoben ekologiuri problemebis ga-

daWras. bunebriv ceoliTebze azo-

tis oqsidebis sxvadasxva reagente-

biT aRdgena SesaZleblobas iZleva, 

gansakuTrebiT naxSirbadis monooq-

sidiT, praqtikulad umniSvnelova-

nesia e.w. samkomponentiani gawmendi-

saTvis (CO, NO, naxSirwyalbadebi).  

kaTionuri formebi aqtiuria azo-

tis oqsidebis daSlis reaqciebSic. 

amasTan sawyisi CL ufro met aqtiu-

robas avlens, vidre Co- da Ni-is 

formebi. CuCL-ze dabaltemperatu-

rul ubanSi yvela aRniSnuli rea-

genti mkveTrad gansxvavdeba Tavisi 

aRdgeniTi unariT 

 

4NO + H2 (CO) → 2N2O + H2O (CO2) 

2NO + H2 (CO) → N2 + 2H2O (CO2) 

 

urTierTqmedebis kvlevis Sede-

gebis mixedviT dadgenilia aRdgeni-

Ti aqtiurobis Semdegi rigi: 

CO>NH3>H2>CH4. aqedan gamomdinare 

CuCL-ze temperaturis Seswavlil 

ubanSi adgili aqvs ori toqsikuri 

airis (NO da CO) faqtiurad srul 

gauvneblebas azotis da naxSirba-

dis dioqsidis warmoqmniT. 

aseve mimdinareobs zogierTi ka-

talizatoris gamoyeneba JangviT 

reaqciebSi, spirtebis Rrma da par-

cialuri daJangvis reaqciebSi. aris 

Seswavlili spilenZis oqsiduri ka-

talizatorebi da dadgenilia, rom 

pirveladi spirtebis daJangvisas 

xorcieldeba СО2-is warmoqmnis mim-

devrobiTi sqema Sualeduri  pro-

duqtis  saxiT  naxSirbadis atome-

bis mcire ricxvis Semcveli alde-

hidis warmoqmniT da СО-serTdruli 

moxleCiT. miRebuli Sedegebis Ta-

naxmad gardamavali  liTonebis  ka-

Tionebis    Semcvel  ceoliTebs 

aqvT JangviTi dehidrirebis reaqci-

is  viwro da dabaltemperaturuli 

intervali, acetaldehidis mimarT 

didi xvedriTi katalizuri aqtiu-

roba gaaCniaT vercxlis formebs. 

ceoliTur katalizatorebze 

azotis da naxSirbadis monooqside-

bis urTierTqmedebis reaqciisaTvis 

SemoTavazebulia Semdegi savarau-

do sqema:  

 

  [ZMe]     +   NO  →    [ZMeNO]                       [ZMeNO] + CO  →  [ZMeN]  + CO2    

   [ZMeN]    + NO →   [ZMe]   + N2O    an              2[ZMeN]  →  2[ZMe]  +N2,   
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sadac  [ZMe] - gardamaval li-

Tonebis ionebia, romlebic dakavSi-

rebulia ceoliTis meserTan.  

amrigad, NO da СО konversia 

xorcieldeba gardamaval liTonis 

kaTionTan nitrozilis kompleqsis 

warmoqmniT da naxSirbadis monooq-

sidiT Semdgomi aRdgeniT. 
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Химическая инженерия 

ВОЗМОЖНОСТЬ ОЧИСТКИ ВЫХЛОПНЫХ ГАЗОВ С ИСПОЛЬЗОВАНИЕМ 

ЦЕОЛИТНЫХ КАТАЛИЗАТОРОВ 

Л.ГОБЕДЖИШВИЛИ 

Государственный Университет Акакия Церетели 

Резюме 

Современный промышленный катализ основан на широком и многостороннем 

использовании различных каталитических систем. Окислительно-восстановительная 

способность цеолита позволяет использовать их в качестве катализаторов для реакции 

горения выхлопные газов. 

 

 

Chemical engineering  

POSSIBILITY TO CLEAN EXHAUST GASES USING ZEOLITE CATALYSTS 

L.GOBEJISHVILI 

Akaki Tsereteli State University 

Summary 

Modern industrial catalytic is based on the wide and multilateral use of various catalytic 

systems The oxidation-restorative ability of zeolites allows them to use catalysts for exhaust gas 

burning reactions. 
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qimiuri inJineria 

 

modificirebuli ceoliTebis gamoyeneba JangviTi  
dehidrirebis procesebSi 

n. xazaraZe 

akaki wereTlis saxelmwifo universiteti 

 
saqarTvelo mdidaria bunebrivi mineraluri nedleuliT, romelT Sorisac 

ceoliTebs mniSvnelovani adgili uWiravs. miRebuli Sedegebi saSualebas gvaZlevs 
davaskvnaT, rom ceoliTebze spirtebis katalizuri konversia prognozirebadi  da  

marTvadi  procesia.    

  

amJamad didi popularobiT sar-

geblobs ceoliTebis klasifikacia, 

romelic dafuZnebulia `meorad 

struqturul erTeulebze”. brekis 

monografiis mixedviT, ceoliTuri 

struqturebi 7 jgufad klasifi-

cirdeba (analcimi, natroliti, hei-

landiti, filipsiti, mordeniti, Sa-

baziti da foJaziti). arsebobs bu-

nebrivi da sinTuzuri ceoliTebi. 

bunebrivi ceoliTebi 50-mde mine-

rals moicavs; maTgan mniSvnelova-

nia: analcimi, filipsiti, mordeni-

ti, heilanditi, klinoptiloliti, 

natroliti, Sabaziti, erioniti, fo-

Jaziti da sxva.  

ceoliTebi klasikuri moleku-

luri sacrebia, rac ganpirobebu-

lia sxvadasxva aRnagobis krista-

lebis  mikroforebis Sesasvleli 

fanjrebis sxvadasxvaobiT (fanjris 

diametri 0,3 dan 1,5nm. mde), ris ga-

moc molekulebs da ionebs maTi qi-

miuri bunebisa da geometriuli zo-

mebisagan damokidebulebiT SeuZli-

aT SearCion Siga struqturaSi, an 

Sekavdnen mis gare zedapirze.ceo-

liTebis es unikaluri Tviseba gan-

sazRvravs ,am kristaluri forova-

ni sxeulebis da ortqlis, airadi 

da Txevadi sistemebis molekulaTa-

Sorisi urTierTobebis Tavisebure-

bas, rac gamoxatulia seleqtiuri 

adsorbciis, katalizuri da ionmi-

mocvliTi procesebis mimdinareo-

biT da sxva.  

ceoliTebis Sedgeniloba Semde-

gi formuliT gamoisaxeba 

 

Mex/n[AlxSiyO2(x+y)]zH2O,  

 

sadac Me=Na, K, Ca, Mg, Ba,…, 

n _ kationis muxti 

x_kationebis da aluminis atomebis   

raodenoba 

y _ siliciumis atomebis raodenoba 

y/x _ gansazRvravs silikatur mo-

duls (Si/Al) 

z _ wylis molekulebis raodenoba 
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naxazi 1. klinoptiloliti 

 

heilandit-klinoptilolitis 

izostruqturuli ceoliTmagvari 

masala miRebulia brekis da Skil-

sis mier. 

klinoptilolitis idealizire-

buli elementaruli ujredis Sed-

genloba gamoisaxeba Semdegi for-

muliT: 

 

Na6[(AlO2)6(SiO2)30] .24H2O, 

 

heilanditebi da klinoptilo-

litebi or jgufad iyofa: siliciu-

mis dabali da maRali Semcvelobis 

mixedviT, Tumca arsebobs mravali 

nimuSi Sualeduri SedgenilobiT. 

naSromSi ganxilulia eTanolis 

JangviTi dehidrirebis procesisas 

klinoptilolitis  garkveul aqti-

uroba, rac gamowveulia  gardama-

val liTonTa kaTionebis SeyvaniT. 

aseve Camnacvlebebi kaTionebis bu-

nebiT da ceoliTis struqturis 

SigniT sxvadasxva kristalografi-

ul poziciebze ganawilebiT. 

sinTezuri ceoliTis Cu2+, Co2+, 

Ni2+, Ag+  formebze eTanolis gardaq-

mnisas mimdinareobs paraleluri da 

mimdevrobiTi reaqciebi: Sidamole-

kuluri da molekulaTaSorisi de-

hidratacia, parcialuri da sruli 

daJangva. eTanolis parcialuri da-

Jangvis produqti - acetaldehidi 

warmoiqmneba  yvela katalizator-

ze,  garda CuNaY--sa.  aqtiurobis 

rigi gamoiyureba Semdgnairad: 

AgNaY>CoNaY>NiNaY>NaY>CoMnNaY; 

seleqtiuroba acetaldehidis mi-

marT  izrdeba rigSi: CoMnNaY<Ni-
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NaY<CoNaY-≤NaY<AgNaY. ceoliTur 

matricaSi vercxlis kaTionis Sey-

vana mkveTrad zrdis ceoliTis aq-

tiurobas spirtis parcialuri da-

Jangvis mimarT da praqtikulad nu-

lamde amcirebs Sidamolekuluri 

dehidrataciis aqtiurobas eTano-

lis sruli konversiisas. spirtis 

srul daJangvaSi maqsimaluri kata-

lizuri aqtiurobas  amJRavnebs spi-

lenZSemcveli nimuSi. misi maRali 

aqtiuroba ganisazRvreba rogorc 

Tavad kaTionis specifikiT, ise aq-

tiuri centris sxvadasxva ligandu-

ri garemocviT. acetaldehidis war-

moqmnis reaqciaSi CuNaY, CoNaY, Ni-

NaY da AgNaY  aqtiurobis sawyis 

NaY-is aqtiurobasTan Sedarebam aC-

vena, rom gardamavali liTonebis 

Cu2+, Ag+  kaTionebis Seyvana aaqtiu-

rebs parcialuri da gansakuTrebiT 

sruli daJangvis reaqciebs, Сo2+, Ni2+ 

-is ki Sida da molekulaTaSoris 

dehidratacias. СоY-is nimuSis Mn2 -

is kaTionebiT dopireba iwvevs aqti-

urobis Semcirebas. es monacemebi  

dasturdeba JangviTi dehidrirebis 

reaqciis siCqaris  konstantis da 

aqtivaciis energiis gaangariSebiT 

pirveli rigis gantolebis mixed-

viT. amrigad  ceoliTur struqtu-

raSi mravalmuxtiani kaTionebis 

Seyvana xels uwyobs spirtebis de-

hidratacias dieTilis eTeris da 

eTilenis warmoqmniT dabaltempera-

turul ubanSi, rac dakavSirebulia 

mJavuri centrebis raodenobis gaz-

rdasTan, magram amasTan erTad iz-

rdeba ceoliTebis aqtiuroba eTa-

nolis JangviTi dehidrirebis pro-

cesSi. SeiZleba vivaraudoT, rom 

spirtis molekulebi, romlebic 

wyals aZeveben kaTionis koordina-

ciuli sferodan, urTierTqmedeben 

Jangbadis aqtiur molekulebTan 

acetaldehidis an CO2-s warmoqmniT. 

spirtis da warmoqmnili acetalde-

hidis daJangva SeiZleba mimdinare-

obdes agreTve kaTionebis asociate-

bis xiduri Jangbadis atomis mona-

wileobiT. SesaZloa temperaturis 

gazrdisas acetaldehidi miiReba 

rogorc eTanolidan, ise warmoqmni-

li eTeris JangviTi dehidrirebiT. 

am SemTxvevaSi CoNaY da NiNaY,  

romlebic maRal aqtiurobas am-

JRavneben molekulaTaSoris dehid-

rataciaSi, aqtiuri unda iyvnen ace-

taldehidis warmoqmnaSic, magram 

didi raodenobiT   warmoqmnili 

dieTilis eTeri axdens im aqtiuri 

centrebis ekranirebas,  romlebic 

pasuxismgebelia Jangbadis aqtivaci-

aze da amitom eTeris  acetaldehi-

dad da naxSirbadis dioqsidad gar-

daqmna gaZnelebulia. miRebuli Se-

degebi praqtikulad adasturebs, 

rom dehidrataciis  centrebi ceo-

liTis mJavuri ubnebia, xolo  Jan-

gviTi  gardaqmnis  centrebi - gar-

damavali liTonebis izolirebuli 

kaTionebi da maTi asociatebi an  

klasterebi Jangbadis xidebiT. mra-

valmuxtiani asociatebi ufro  

mdgradebia da warmoqmnian adsorbi-

rebuli nawilakebis klasterebs.  

asociatebis warmoqmnis yvelaze  

didi  unariT  xasiaTdeba Ag+ ioni. 

miRebuli Sedegebi saSualebas gvaZ-

levs davaskvnaT, rom ceoliTebze 

spirtebis katalizuri konversia 

prognozirebadi  da  marTvadi  

procesia.  

   

 

L 

 

 



№ 20/2017                 ნ ო ვ ა ც ი ა  –  N o v a t i o n  –  Н о в а ц и я                 

 

125 

literatura-REFERENSES-ЛИТ ЕРАТУРА 

 

1. Брек Д. Цеолитовые молекулярные сита. – М., Мир, 1976, 778с. 

2. Цицишвили Г. В., Андроникашвили Т. Г., Киров Г. Н., Филизова Л. Д.. Природные 

цеолиты. Москва, Изд. химия, 1985, 224с.  

3. Natural Zeolites for the Third Millenium. Editor Carmine Collela and Frederik A.Mum. 

pton. De Frede Editore Napoli, 2000, 481p 

4. Сmит Дж. Химия цеолитов и катализ на цеолитах. – М., Мир, 1980, т. 1, 103с. 

 

 

 

Химическая инженерия 

ВОЗМОЖНОСТЬ ИСПОЛЬЗОВАНИЯ МОДИФИЦИРОВАННЫХ ЦЕОЛИТОВ В 

ПРОЦЕССАХ ОКИСЛИТЕЛЬНОГО ДЕГИДРТРОВАНИЯ 

Н. ХАЗАРАДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

Грузия богата природным минеральным сырьем, среди которых значительное место 

занимают цеолиты. Полученные результаты позволяют сделать вывод о том, что 

каталитическая конверсия спиртов на цеолитах является предсказуемым и управляемым 

процессом. 

 

 

 

Chemical engineering  

USE MODIFIED ZEOLITES IN OXIDATIVE DEHYDRATION PROCESSES 

N. KHAZARADZE 

Akaki Tsereteli State University 

Summary 

Georgia is rich in natural mineral raw materials, among which the zeolites have a significant 

place. The obtained results allow us to conclude that the catalytic conversion of spirals to zeolites is 

a predictable and manageable process. 
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ekologia 
 

 onkanis  da bunebrivi marialiani  wylebis eleqtrodializis  

procesis eqsperimentuli kvleva 

 

n. kamkamiZe 

akaki wereTlis saxelmwifo universiteti 

 

    am naSromSi ganxilulia  eleqtrodializis eqsperimentuli  kvleva, 

onkanis wylis  da bunebrivi marilani wylis- natriumis qloridis 20,10 da 

1%-iani, xsnarebis SemTxvevaSi, mxolod marilis erTi saxeobisa  da  sxva 

da sxva marilebis SemTxvevaSi. 

 

winamdebare samuSaoSi Ca-

tarebulia, onkanis wylis  da 

bunebrivi marilani wylis- 

natriumis qloridis 20, 10 da 1% 

(cxr.1,2,3) xsnarebis eleqtro-

dializis procesebis kvleva. Mo-

delur xsnarad viyeneb-

diTNsxvadasxva koncentraciis NaCl 

xsnars; mudmivi denis wyarod–

gammarTvels HY3005C, romelic 

saSualebas gvaZlevda migveRo 

denis simkvrive 15ma/sm2 

sxva da sxva marilebis 

xsnarebis eleqtrodializiT gayo-

fis procesis efeqturobis 

gamocdisaTvis erTnair pirobebSi 

CavatareT eleqtrodializis gamok-

vleva erTi da igive sawyisi 

koncentraciis marilebisaTvis.  

cdebi CavatareT Cvens mier 

Seqmnil eleqtrodializis labora-

toriul danadgarze. arCeuli iqna 

marilebi-CaCl2, MgSO4 da Na2SO4, 

radgan ZiriTadad isini gvxdeba 

bunebriv marilian wylebSi. 

cxrili 1-is monacemebis 

analizi gviCvenebs, rom wylis 

gamtknareba xdeba Tanabrad mTeli 

procesis ganmavlobaSi. 30wT-mde 

koncentracia yovel 5wT-Si 

mcirdeba TiTqmis 50%-iT, magram 

xsnaris marilSemcveloba midis 

35,7mg/l gawmendis dro mcirdeba 

TiTqmis naxevramde-27%-mde 5wT gan-

mavlobaSi. xsnaris sawyisi kon-

centracia CaCl2 iyo 1060mg/l 

eleqtrodializis Semdeg xsnaris 

koncentracia Semcirda 15mg/l-mde. 

 

 

 

 

 

cxrili 1 
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CaCl2 xsnaris gamocda 

№ 
dro,(

wT) 

denisZa

la,(a) 

Zabva,(

v) 

marilSemcveloba(TDS) 

koncentraci

is 

Semcireba, 

(%) 

koncentr

ati,(g/l) 

gamrecxi

wyali,(g/

l) 

produqt

i,(g/l) 
 

1 0 0,6 31 2,56 3,22 1,060 – 

2 5 0,4 31 3,08 _ 0,567 46,51 

3 10 0,2 31 3,33 - 0,294 48,15 

4 15 0,2 31 3,56 - 0,140 52,38 

5 20 0,1 31 3,64 - 0,0707 49,50 

6 25 0,1 31 3,65 - 0,0357 49,50 

7 30 0,1 31 3,67 - 0,0208 41,74 

8 35 0,1 31 3,69 2,99 0,0150 27,88 

                                                                                                                     

 

cxrili 2 

MgSO4 xsnaris gamocda 

№ 
dro,(

wT) 

denis 

Zala, 

(a) 

Zabva,

(v) 

marilSemcveloba(TDS) 

Koncentraci

is Semci-

reba,(%) 

koncentr

ati,(g/l) 

gamrecxi

wyali,(g/

l) 

produqti

,(g/l) 
 

1 0 0,6 31 2,04 3,63 1,070 – 

2 5 0,4 31 2,70 – 0,665 37,85 

3 10 0,3 31 2,99 - 0.364 45,26 

4 15 0.2 31 3,17 - 0,181 50,27 

5 20 0,1 31 3,28 - 0,092 49,28 

6 25 0,1 31 3,30 - 0,0535 41,72 

7 30 0,1 31 3,41 - 0,033 38,32 

8 35 0,1 31 3,42 3,44 0,0206 37,58 

                                                                                                                                

 

MgSO4 xsnaris eleqtrodializis 

gamocdis Sedegebis analizi (cxr.2) 

gviCvenebs, rom gayofis dasawyisSi 

da boloSi kargavs marilis 

daaxloebiT 40%-s, xolo 10 wT-is 

Semdeg siCqare izrdeba da xsnari 

kargavs 50% MgSO4-s, amis Semdeg 

gamtknarebis done  kvlav mcir-

deba.Gmtknareba rCeba araTana-

bari.Sedegi-20,6mg/l. 

CavatareT onkanis wylis el-

eqtrodializiT gawmenda, romlis 

Sedegebi mocemulia cxrilSi 3. 
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cxrili 3 

onkanis wylis gamocdis Sedegebi 

№ 
dro,(

wT) 

denisZa

la,(a) 

Zabva,

(v) 

marilSemcveloba(TDS) 

koncentr

aciisSemc

ireba,(%) 

koncentra

ti,(g/l) 

gamrecxiw

yali,(g/l) 

produqti,

(g/l) 
 

1 0 0,5 31 5,96 2,03 0,254 – 

2 15 0,1 31 6,12 – 0,0882 65,28 

3 30 0,1 31 6,27 1,96 0,0242 72,56 

 

wyali aRebuli iqna onkanidan 

mineralizaciiT-254 mg/l igi akmayo-

filebs wyalmomaragebis stan-

darts, magram ar gamodgeba Tbo-

fikaciuri da zogierTi sawarmoo 

mizniT. eleqtrodializiT da-

muSavebis Semdeg (30wT-is) mi-

neralizacia daeca 24,2 mg/l. aseTi 

wyali misaRebia kogeneraci-

isTvis.Ppirveli15 wT ganmavlobaSi 

gamosakvlevi xsnari kargavs 

gaxsnili marilebis 65%, Semdeg 15 

wT-ze meti drois ganmavlobaSi 

xsnari kargavs 73% marilebs. 

mTlianad gamocdis 30 wT 

ganmavlobaSi mocilebuli ionebis 

raodenoba Seadgens 91,65%. 

amrigad SeviswavleT onkanis 

wylis  da bunebrivi marilani 

wylis- natriumis qloridis 20,10 

da 1% (cxr.1,2,3) xsnarebis 

eleqtrializis procesebi. 

Ggamocdis Sedegebis safuZ-

velze SeiZleba davaskvnaT, rom 

roca wyalSi gaxsnilia mxolod 

marilis erTi saxeoba eleqtrdi-

alizis procesi mimdinareobs ufro 

nela vidre sxva da sxva marilebis 

SemTxvevaSi. 
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Экология 

ЭКСПЕРИМЕНТАЛЬНОЕ ИССЛЕДОВАНИЕ ПРОЦЕССА ЭЛЕКТРОДИАЛИЗА 

ПРОТОЧНОЙ И СОДЕРЖАЩЕЙ НАТУРАЛЬНЫЕ СОЛИ ВОДЫ 

Н. КАМКАМИДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

В работе рассмотрено экспериментальное исследование электродиализа проточной 

воды и 1, 10 и 20% растворов натуральной соли – хлорида натрия, при содержании только 

одной соли и разных солей.  

 

 

Ecology  

 

EXPERIMENTAL RESEARCH OF TAP AND NATURAL SALINE WATER 

ELECTROLYSIS PROCESS 

N. KAMKAMIDZE 

Akaki Tsereteli State University 

Summary 

 

This work examines experimental research of wastewater treatment of electrolysis, in case 

of tap water and natural salt water 20-10% and sodium chloride, in case of solutions only one type 

of salt and other salt. 
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№ 

20 

2017 

 

nawilakebis da velebis fizika 

 

fizikuri vakuumi da antinivTiereba  

 

amiran ugulava 

akaki wereTlis saxelmwifo universiteti 

 

 

                  “vakuumi, sinamdvileSi, Turme sulac ar aris vakuumi.” 

 

 naSromSi moyvanilia da detaluradaa ganxiluli cnobili 
eqsperimenti, romelic asabuTebs, rom vakuumi, anu sruli sicariele, 
SeuZlebelia arsebobdes, rom vakuums gaaCnia garkveuli temperatura da 
amasTan, igi aRsavsea yvela im nawilakiT romlebic arseboben bunebaSi. 
eqsperimentis paralelurad, fardobiTobis Teoriaze dayrdnobiT, savsebiT 
damajerebladaa damtkicebuli fizikuri vakuumis arsebobis SeuZlebloba. 
igive mosazrebaa gamoTqmuli antinawilakis Sesaxebac  

sakvanZo sityvebi: vakuumi, antinawilaki, anihilacia, eqsperimenti, 
fardobiTobis Teoria. 

 

 

albert ainStaini werda: 

“fardobiTobis Teoriamdeli Te-

oriiT, Tu materialuri samyaro 

odesme gaqreba, dro da sivrce 

mainc ganagrZobs arsebobas. 

fardobiTobis Teoriis mixedviT ki, 

Tu materialuri samyaro gaqra, 

masTan erTad gaqreba droca da 

sivrcec”(4-1). ra Tqma unda, ar aris 

advili, warmoidgino sivrceSi 

ganTavsebuli materialuri sxe-

ulebis gaqrobam ratom an rogor 

unda gamoiwvios droisa da 

miTumetes, sivrcis gaqroba, magram, 

realurad, es asea, da dRes me-

cnierebaSi amaze ar daoben. amitom, 

raki materiis gaqroba sivrcis 

gaqrobas iwvevs, bunebrivia, vakuumi, 

anu carieli sivrce, TavisTavad 

ver iarsebebs, radgan sivrcis 

arsebobisTvis aucilebelia mate-

riis arseboba. aqve imasac Tu 

gaviTvaliswinebT, rom materiis 

irgvliv aucileblad arsebobs 

gravitaciuli veli, romelic aseve 

materiaa, vrceldeba usasrulod da 

yovelgvari winaaRmdegobis gareSe 

ganWolavs nebismier dabrkolebas, 

kidev ufro cxadi gaxdeba carieli 

sivrcis, anu vakuumis arsebobis 

SeuZlebloba. am logikuri msje-

lobiT, TiTqos, Zalian martivad, 

naTlad da amomwuravadac ki 

davasabuTeT vakuumis arsebobis 

SeuZlebloba, magram meti da-

majereblobisTvis da sakiTxSi 

sabolood darwmunebisTvis marto 

Teoria da logika ki ara, praqtika 

da eqsperimentia saWiro.  

 mivmarToT eqsperiments, ro-

melsac nawilobriv azrobrivi 

xasiaTi eqneba, Tumca misi 

Sesruleba savsebiT SesaZlebelia 

da igi Sesrulebulia kidec 
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laboratoriaSi. davuSvaT, idealur 

daxSul WurWelSi gvaqvs abso-

luturi vakuumi. WurWlis kedlebi 

warmoadgenen idealurad amrekl 

zedapirebs, romlebic damzade-

bulia saukeTeso izolatori 

masalisagan. WurWlis kedelSi 

Casmulia mcire zomis fanjara (ix. 

nax. 1) 

eqsperimenti daviwyoT imiT, 

rom fanjaraSi SevuSvaT sinaTlis 

eleqtromagnituri talRebis ga-

rkveuli nakadi. kerZod ki, lurji, 

anu mokletalRiani si-naTlis 

mcire porcia. cxadia, nakadis 

garkveuli nawili imave fanjridan 

ukanve dabrundeba. Tu dasxivebas 

ganvagrZobT meti da meti 

intensivobiT, SevamCnevT, rom 

dacemul sxivebTan SedarebiT  

 

 

fanjridan gamomavali sinaTlis 

sxivebis feri xdeba ufro da ufro 

lurji, anu ufro da ufro mo-

kletalRiani. es ki imaze miu-

TiTebs, rom WurWelSi vakuumis 

temperatura imatebs. amgvarad 

vrwmundebiT, rom Turme, vakuumi 

SeiZleba gavaTboT (3). Tumca, aq 

aucileblad unda vikiTxoT: roca 

vakuumis gaTbobaze vsaubrobT, 

iqneb vcdebiT da sinaTlis sxivebis 

temperaturasTan gvaqvs saqme? ase 

rom iyos, temperaturis mateba ar 

dafiqsirdeboda da Sesabamisad arc 

sinaTlis feris cvlileba moxde-

boda, radgan eqsperimentSi sinaT-

lis nakadis intensivobis zrda 

xdeba mxolod, es ki temperaturis 

zrdas ar iwvevs. cxadia, Zalian 

uxerxulia vakuumis, anu sruli 

sicarielis temperaturaze saubari, 

magram Tu davuSvebT, rom adgili 

aqvs dacemuli sxivebis meSveobiT 

WurWlis kedlebidan eleqtronebis 

(an, zogadad, elementaruli nawi-

lakebis) amoglejas da amis gamo 

siTbos warmoqmnas, maSin unda 

xdebodes temperaturis ara zrda, 

an Tundac SenarCuneba, aramed 

kleba, radgan dacemuli sxivebis 

energiis nawili aucileblad unda 

moxmardes nawilakis amoglejas, 

nawili ki misTvis kinetikuri 

energiis miniWebas (1). Tumca, aq 

isic SeiZleba davuSvaT, rom 

radgan idealur masalazea saubari, 

igi SerCeuli iyos iseTi, rom 

misgan eleqtronis amosaglejad 

fotonis energia ar iyis sakmarisi. 

maSin, ra xdeba? ganvagrZoT 
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eqsperimenti. Tu WurWlis das-

xivebis intensivobas ufro metad 

gavzrdiT, maSin drois raRac 

momentisTvis WurWlis moculobaSi 

sinaTlis erTi romeliRac fotoni 

Seejaxeba meore fotons da 

gaCndeba ori eleqtroni (ix. nax. 2). 

anu, warmoiqmneba eleqtronuli 

wyvili. erTi maTgani damuxtuli 

iqneba uaryofiTad, meore ki 

dadebiTad (pozitroni). axla ukve 

vakuumi Seicavs or eleqtons. 

Tumca, am dros, roca vaxsenebT 

eleqtrons, igulisxmeba zogadad 

elementaruli nawilaki, romelsac 

SeuZlia, imyofebodes rogorc 

eleqtronul, ise pozitronul 

mdgomareobaSi, anu, am dros pozi-

tronic eleqtronadaa miCneuli. 

amitomac saubaria eleqtronul 

wyvilze da ara eleqtronul-

pozitronulze. Tumca, zog li-

teraturaSi am terminsac iyeneben 

(3).  

 ismis kiTxva: saidan gaCnda es 

ori eleqtroni? marTalia, es 

eleqtronebi energias sinaTlis 

sxivebidan iReben, magram sinaTlis 

sxivebis SemadgenlobaSi, anu 

fotonebis nakadSi, eleqtronebi ar 

Sedis. ufro metic, fotonebi da 

eleqtronebi Zirfesvianad 

gansxvavdebian erTmaneTisgan. Ker-

Zod, eleqtrons gaaCnia muxtic da 

uZraobis masac, fotons ki arc 

muxti gaaCnia da arc uZraobis masa.  

 dReisaTvis veravin ityvis, rom 

misTvis cnobilia dasmul kiTxvaze 

pasuxi. mecnierebi ubralod va-

raudoben da Tvlian, rom 

xsenebuli eleqtronebi yovelTvis 

arsebobdnen WurWelSi raRacnair, 

“virtualur” mdgomareobaSi da 

maTi deteqtirebis (gamovlenis) 

SesaZlebloba Cndeba mxolod 

sinaTlis ori fotonis Sejaxebis 

Semdeg. vakuumi Cven warmogvidgenia 

dro-sivrcis iseT mdgomareobad, 

romelic ar Seicavs araviTar 

nawilaks, romlis registrirebac 

SesaZlebelia fizikuri xelsa-

wyoebiT, xolo is, rac eq-

sperimentis dros miiReba, CaT-

vlili unda iqnas dro-sivrcis 

“aRgznebul mdgomareobad”, romel-

sac gaaCnia ori eleqtroni. sxva 

sityvebiT rom vTqvaT, Cven 

vamtkicebT, rom vakuumur mdgoma-

reobaze garkveuli zemoqmedebis 

Sedegad mivdivarT iqamde, rom 

sicarielidan ibadeba ori eleq-

troni, realurad da ara 

virtualur mdgomareobaSi (3).  

 marTalia, Zalian mcirea imis 

albaToba, rom WurWelSi warmoq-

mnili eleqtronebi erTmaneTs 

Seejaxebian, magram es savsebiT 

SesaZlebelia. ismis kiTxva: ra 

moxdeba maTi Sejaxebisas? maTi 

Sejaxebis Sedegad saqme gveqneba 

sawinaaRmdego procesTan – vakuumi 

gadava “vakuumur” mdgomareobaSi, 

anu es ori eleqtroni gaqreba da 

maT nacvlad miviRebT or fotons. 

am gadasvlas uwodeben anihilacias. 

e. i. anihilacia aris nawilakis da 

misi Sesabamisi antinawilakis 

(eleqtroni da pozitroni) eleq-

tromagnitur gamosxivebad, anu 

fotonebad gardaqmna. axla Se-

gviZlia xelaxla vikiTxoT: saidan 

gaCndnen es fotonebi? xom ar 

arsebobdnen isini WurWelSi ma-

namdec, oRond erTgvar ara-

deteqtirebul mdgomareobaSi?  

 modiT, davubrundeT isev or 

eleqtrons, romlebic imyofebian 

aRniSnul WurWelSi im gamos-

xivebasTan erTad, romliTac Cven 

avavseT es WurWeli. davuSvaT, isini 

ar ejaxebian erTmaneTs drois im 

SualedSi, romlis ganmavlobaSic 

mimdinareobs WurWelSi lurji 
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sinaTlis sul ufro da ufro 

mzardi nakadis moxvedra. nakadis 

zrdis gamo, fotonebis urTierT-

Sejaxebis uwyveti procesi ga-

moiwvevs eleqtronuli wyvilebis 

meti da meti raodenobiT war-

moqmnas, xolo fotonebis 

eleqtronebTan Sejaxeba gaxdeba 

mizezi eleqtronTa sistemis ga-

Tbobisa, rac, Tavis mxriv, 

ganapirobebs axal eleqtronTa 

wyvilebis warmoqmnas. imis gamo, 

rom gamosxiveba uwyvetad mi-

mdinareobs, WurWlis SigTavsi 

ufro da ufro gaTbeba manam, sanam 

bolos da bolos, erTi romeliRac 

fotoni ar Seejaxeba romeliRac 

eleqtrons da ar Seiqmneba dade-

biT-uaryofiT miuonuri wyvili da 

vakuumSi ar warmoiqmneba raRac 

axali am ori miuonis saxiT. 

Mmiuonuri wyvilebi arsebiTad gan-

sxvavdebian eleqtronuli wyvile-

bisagan, romlebic ukve imyofebian 

WurWelSi. ZiriTadi gansxvaveba 

isaa, rom miuonuri wyvilebi 

arastabilurebi arian.  

 Tu zemoT aRniSnuli meTodiT 

kvlav ganvagrZobT vakuumis ga-

Tbobas ise, rom WurWelSi Semavali 

lurji sinaTlis nakadi yovelTvis 

meti iyos WurWlidan gamomaval 

nakadze, Sedegad miviRebT, rom 

Cvens idealur WurWelSi daiwyeba 

warmoqmna e. w. π mezonebisa, anu pi-

onebisa da masTan erTad gaCndeba 

birTvuli Zalebi, romlebic er-

TmaneTTan akavSireben π mezonebs. 

pionebi gansxvavdebian rogorc 

miuonebisagan, ise eleqtrone-

bisagan. WurWlis kidev ufro 

gaTbobiT masSi daiwyebs warmoqmnas 

proton-antiprotonuli da neitron-

antineitronuli wyvilebi da amri-

gad, WurWelSi miiReba yvelaferi, 

rac saWiroa atomis birTvis war-

mosaqmnelad (5-6).  

 xelaxla SeiZleba vikiTxoT: 

saidan gaCnda es yvelaferi? am 

kiTxvaze pasuxi aseTia: gaCndnen im 

virtualuri mdgomareobidan, ro-

melSic isini imyofebodnen vaku-

umSi. es ki badebs axal SekiTxvas: 

Tavdapirvelad, vakuumi, iyo ca-

rieli? am kiTxvas aseTi pasuxi 

unda gaeces: Tu vakuumSi namdvilad 

daikvirveba nawilakebis warmoqmna 

da es faqtia, maSin danamdvilebiT 

SeiZleba iTqvas, rom is carieli 

ar yofila. Tu vakuumSi na-

wilakebisa da antinawilakebis 

warmoqmnas mivakuTvnebT vakuumis 

Tvisebas, maSin gonivruli iqneba 

davaskvnaT, rom vakuumi aRsavsea 

eleqtronebiT, miuonebiT, pionebiT, 

protonebiT, neitronebiT da yvela 

sxva im nawilakebiT, romlebic, 

SeiZleba daibadon masSi, Tu Cven 

ganvagrZobT mis uwyvet gaTbobas. 

ase rom, SegviZlia davaskvnaT: 

vakuums gaaCnia, ara mxolod te-

mperatura, aramed Seicavs uk-

lebliv yvela im nawilakebs, 

romlebic arseboben bunebaSi (3).  

 warmodgenili eqsperimenti 

aris nawilobriv azrobrivi. es imas 

niSnavs, rom eqsperimentis Sedegebi, 

romlebic realurad saxeze gvaqvs, 

gaanalizebulia da axsnilia Te-

oriulad, anu eyrdnoba winare 

codnaze damyarebul logikur 

msjelobas. amitom, yovelive zemoT 

Tqmuli ar unda iyos miCneuli, 

rogorc udavo da saboloo 

WeSmariteba. am eqsperimentiT ub-

ralod mtkicdeba, rom vakuumi aris 

ara sruli sicariele, aramed 

warmoadgens erTgvar fizikur 

faqtors, romelic monawileobs 

fizikur procesebSi. rac Seexeba 

gancxadebas, vakuumi erTgvar 
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“aRgznebul mdgomareobaSi” Seicavs 

yvela nawilaks, rac ki arsebobs 

bunebaSi, ar unda iqnas gagebuli 

misi pirdapiri mniSvnelobiT. 

sakiTxSi ukeT gasarkvevad gavav-

loT aseTi paraleli: siTxeebSi an 

gazebSi garedan zemoqmedebiT 

SegviZlia aRvagznoT sxvada-

sxvagvari talRebi, magram aqedan 

ar SeiZleba davaskvnaT, rom isini 

Seicaven nebismieri sixSiris 

talRebs.  

 calke unda aRiniSnos, rom 

mtkiceba “WurWelSi gvaqvs nawi-

lakebi, ise antinawilakebi, mTlad 

zusti ar aris. saqme isaa, rom 

bunebaSi, praqtikulad arsebobs 

mxolod nivTiereba da ara an-

tinivTiereba. marTalia, zogierTi 

mecnieri gamoTqvams mosazrebas 

imis Sesaxeb, rom savsebiT 

SesaZlebelia zogierTi uSoresi 

galaqtikebi Sedgebodnen mxolod 

antinivTierebebisgan, magram es Te-

oria jer damtkicebuli ar aris. 

sakiTxi imis Sesaxeb, Tu ratom 

gvaqvs nivTiereba da ara anti-

nivTiereba, erT-erTi udidesi 

gamocanaTagania, romelze pasuxic 

Tanamedrove mecnierebaSi ar 

aris.(3-2) 

 sainteresoa riCard feimanis 

ganmarteba antinawilakisa: “anti-

nawilaki aris nawilaki, romelic 

moZraobs drois moZraobis 

sawinaaRmdegod, anu momavlidan 

warsulisaken”. garda am Tvisebisa, 

mas gaaCnia kidev erTi ucnauroba – 

nivTierebasTan Sexebisas igi feT-

qdeba. ase rom, Tu gadaiWra 

problema antisxeulis miRebisa, 

axla ukve Tavis iCens axali 

problema – problema misi Senax-

visa. aRniSnulidan gamomdinare, 

vfiqrob, axla Zneli gamosacnobi 

ar unda iyos gamocana, ratom ar 

arsebobs bunebaSi antinivTiereba, 

Tumca, intensiuri kvlevebi am 

mimarTulebiT unda gagrZeldes, 

oRond, Tavdapirvelad, rogorc 

verner haizenbergi werda, “gamoTqma 

bunebis axsna unda Seicvalos 

ufro mokrZalebuli gamoTqmiT, bu-

nebis aRweriT” da ase unda mivideT 

bunebis Seswavlamde. bunebis Rrmad 

Seswavlis Semdeg ki, gamoricxuli 

ar aris, antinivTiereba iseTive 

“antinivTiereba” gamodges, rogori 

vakuumic “vakuumi” gamodga. 
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Физика частиц и полей 

ФИЗИЧЕСКИЙ ВАКУУМ И АНТИЧАСТИЦА 

А. УГУЛАВА 

Государственный Университет Акакия Церетели 

Резюме 

В статье приведен и детально рассмотрен известный эксперимент, который доказывает, 

что вакуум не только имеет определенную температуру, но и тем самым содержит всех 

частиц существующих в природе. Параллельно эксперименту опираясь на теории 

относительности с помощью веских и аргументированных суждении доказано, что 

физический вакуум не может существовать. 

 

 

 

Particles &fields physics 

THE PHYSICAL VACUUM AND THE ANTIPARTICLE  

A. UGULAVA 

Akaki Tsereteli State University 

Summary 

In the given work, there’s stated and discussed a well-known experiment, which proves that the 

vacuum, or total emptiness, can’t exist. Also, that the vacuum has temperature and it contains every 

particle that exists in the nature. After the experiment, there’s proved the impossibility of vacuum’s 

existence based on the theory of relativity. The same is said about antiparticles. 
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transportis inJineria  

 

gamomSveb koleqtorSi arsebuli wnevis gavlena narCeni airebis 

koeficientze da kumSvis procesis sawyisi temperaturis sidideze 

 

v. gvetaZe, g. furcxvaniZe 

akaki wereTlis saxelmwifo universiteti 

 

statiaSi ganxilulia gamomSveb koleqtorSi arsebuli wnevis gavlena 
narCeni airebis koeficientze da kumSvis procesis sawyisi temperaturis 

sidideze. dadgenilia, rom narCeni airebis koeficienti  ( r ) aris funqcia 

ara marto wnevaTa fardobis, aramed didi xarisxiT aris damokidebuli 
cilindrebis fardobiTi moculobisagan, romelic ganisazRvreba dguSis 
mdebareobiT SemSvebi an gamomSvebi sarqvelebis gaRebis momentSi. 

kvlevis Sedegebma aCvena, rom sarqvelebis gadaxurvis optimaluri 

fazebis SerCeviT, roca r  minimaluria da T

s

P
1,2 1,3

P
   CaberviT momuSave 

dizelebSi SeiZleba vuzrunvelvyoT r –is minimaluri mniSvneloba — 

0,04÷0,05.  

 

kumSvis procesis sawyisi 

temperaturis  aT  damokidebuleba 

funqciaSi T

a

P

P
 (an T

s

P

P
) sididisagan 

SeiZleba ganvsazRvroT, Tu cno-

bilia narCeni airebis raodenoba 

funqciaSi igive sididisagan. 

gamomSveb koleqtorSi arsebuli 

wnevis gavlena narCeni airebis 

koeficientze da Sesabamisad kumSis 

procesis sawyis temperaturaze 

gansazRvrulia naSromSi [1]. Cvens 

mier damuSavebuli meTodikis 

mixedviT. 

 

Tu gantolebaSi s r r
a

r

T t T
T

1

  


 
,         miviRebT 

r

t
t

1


 

 
 

maSin is SeiZleba CavweroT Semdegi saxiT: 

s r r
a

r

T T
T t

1

 
 

 
  (1)  

narCeni airebis  rG  raodenoba parametrebis r r TT ,  P P  dros rV  

moculobaSi tolia s rr r T
r

r s r

P VP V P
G

R T P R T
  

 
. 

 

narevis raodenoba  aG , roca a sP P  tolia 
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s b
a

a

P V
G

R T





 

maSin sufTa haeris raodenoba axal muxtSi 

s в s rT
цв a r

a s r

P P P VP
G G G

R T P R T
    

 
 

Sesabaiisad narCeni airebis koeficienti 

s rT

s ar
r

s в s rTцв

a a r

P VP

P R TG

P V P VPG

R T P R T




  

 
 

 

Tu aT –s nacvlad CavsvamT mis 

mniSvnelobas (1) gantolebidan da 

garkveuli gardaqmnebis Semdeg da 

daSvebiT r TT T , roca rT 925K , 

sT 325K , 0t 23   da 13   r –is 

mniSvneloba aproqsimirdeba 

gantolebiT 

T r T r
r

s e s e

P V P V
0,04 0,2 0,15

P V P V

 
     

 
 (2) 

r –is mniSvnelobebi r

s

P

P
 da 

r cV V  sidideebis sxvadasxva 

mniSvnelobebisTvis moyvanilia 

cxrili 1. 

 

cxrili 1 

                

r

c

V

V
        

T

s

P

P
 

0,8 0,9 1,0 1,1 1,2 1,3 

0ПКВ 

z.m.w–

mde an 

z.m.w–is 

Semdeg 

1 
0,021

0,010
 

0,024

0,012
 0,027 0,08 0,088 0,036 10 

1,5 
0,033

0,016
 

0,038

0,019
 0,042 0,047 0,052 0,057 30  

2 
0,046

0,023
 

0,052

0,026
 0,059 0,066 0,073 0,061 40 

2,5 
0,059

0,030
 

0,068

0,034
 0,077 0,057 0,057 0,108 47 

3 
0,074

0,037
 

0,085

0,042
 0,097 0,111 0,124 0,139 53 

 

cxr. 1–is monacemebidan 

gamodis, rom r  aris  funqcia ara 
marto wnevaTa fardobis r

s

P

P
, aramed 

sakmaod didadaa damokidebuli 
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cilindrebis fardobiT mocu-

lobaze r

c

V

V
, romelic ganisa-

zRvreba dguSis mdebareobiT 

SemSvebi sarqvelebis gaRebis an 

gamomSvebi sarqvelebis daketvis 

momentSi. 

cxrilis monacemebi saSualebas 

gvaZlevs davamtkicoT,  rom 

sarqvelebis gadaxurvis opti-

maluri fazebis SerCeviT, romelic 

pasuxobs pirobas  r min
 , roca 

r

s

P
1,2 1,3

P
   CaberTviT momuSave 

dizelebSi SeiZleba vuzrun-

velvyoT r –is minimaluri 

mniSvneloba 0,04÷0,05–is doneze. 

sarqvelebis gadaxurvis fa-

zebis optimizaciis piroba 

Seesabameba moTxovnas  r min
G , TP  

da sP  sidideebis mudmivobis dros, 

xolo Zravze gamocdis dros — 

pirobas  ц max
G , aseve TP  da sP  

sidideebis mudmivobis dros. 

radgan sidide r r
r

s c

P V
f ,  

P V

 
   

 
 

ar aris damokidebuli TP  da sP  

sidideebis absolutur mni-

Svnelobaze da ganisazRvreba 

mxolod maTi fardobiT, SedarebiT 

martivia ganvaxorcieloT 

sarqvelebis gaRebis fazebis 

optimizacia Cabervis gareSe 

momuSave Zravze, Tu SemSveb taqtze 

CavayenebT regulirebad. Wina-

aRmdegobas, an drosuls gamomSveb 

gzaze, rac uzrunvelyofs T

s

P

P
–is 

moTxovnil fardobas  ц max
G –is 

gansazRvrisTvis sarqvelebis 

gaRebis optimaluri fazebis dros. 

aseTi optimizaciis 

SesaZlebloba mtkicdeba Cabervis 

gareSe momuSave 4–taqtiani 

dizelis efeqturi muSaobiT, 

romlisTvisac damaxasiaTebelia 

gamomSveb koleqtorSi wnevis  TP  

fardoba SemSvebi koleqtoris 

wnevasTan  sP      a

a

T

s

P
1

P
  

(2) gantolebis gamoyenebiT 

SeiZleba (1) gantolebidan 

ganvsazRvroT kumSvis procesis 

sawyisi wneva aT funqciaSi sidi-

disagan T

a

P

P
, xolo fardobidan  

T T

a a

T P
f

T P

 
  

 
ganvsazRvroT 

temperatura gamomSveb koleqtorSi 

TT . 

TT  da aT  temperaturebis 

angariSis Sedegebi, roca 

sT const 325K   mniSvnelisaTvis 

r

c

V
1

V
  da r

c

V
2

V
 , roca 0t 23   

moyvanilia cxrilSi 2. 

angariSisTvis miRebulia  

TT 925K , T

a

P
0,9

P
  da r 0,025  , 

roca r

c

V
2

V
  

cxr. 2 

T

a

P

P
 T

a

T

T
 

r

c

V
1

V
  

r cV / V 2  
r  TT  

r  aT  TT  r  aT  TT  

0,8 2,32 0,021 350 910 0,023 361 912 0,002 1 
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0,9 2,55 0,024 352 925 0,025 363 925 0,002 1 

1,0 2,57 0,027 358 935 0,058 384 988 0,052 55 

1,1 2,3 0,031 365 945 0,066 388 1005 0,056 60 

1,2 2,62 0,035 368 956 0,073 394 1030 0,040 66 

1,3 2,65 0,056 370 952 0,081 402 1080 0,044 78 

 

cxrili (2)–is monacemebiT 

dgindeba, rom 
r –is cvlileba 0,01 

sididiT iwvevs gamomSveb 
koleqtorSi temperaturis 
momatebas 15–170–iT sxva Tanabari 

pirobebis dros, xolo T

s

P

P
 

fardobis gadideba 0,1 sididiT 
iwvevs gamomSveb koleqtorSi 

temperaturis ( TT ) momatebas 9–100–

iT, e.i. 1%–iT. 
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Инженерия транспорта 

ВЛИЯНИЕ ДАВЛЕНИЯ В ВЫПУСКНОМ КОЛЛЕКТОРЕ НА КОЭФФИЦИЕНТ 

ОСТАТОЧНЫХ ГАЗОВ И НА НАЧАЛЬНУЮ ТЕМПЕРАТУРУ ПРОЦЕССА 

СЖАТИЯ 

В. ГВЕТАДЗЕ, Г. ФУРЦХВАНИДЗЕ 

Резюме 

         В статье рассматривается влияние давления в выпускном коллекторе на 

коэффициент остаточных газов. Установлено, что коэффициент остаточных газов является 

функцией не только отношения давления, но и в значительной степени зависит от 

относительного объема цилиндров, который определяется положением поршня в момент 

открытия клапанов.                    

      Результаты исследования показали, что, выбирая оптимальные фазовые перекрытия 

клапанов при T

s

P
1,2 1,3

P
  , можно обеспечить минимальное значение коэффициента 

остаточных газов на уровне  - 0,04 ÷ 0,05. 

 

Transport engineering  

INFLUENCE OF PRESSURE IN THE OUTLET MANIFOLD ON THE COEFFICIENT OF 

RESIDUAL GASES AND ON THE INITIAL TEMPERATURE OF THE COMPRESSION 

PROCESS 

V. GVETADZE, G. PHURCHKHVANISZE 
Summary 

The influence of the pressure in the exhaust manifold on the residual gas ratio is considered in 

the article. It has been established that the coefficient of residual gases is a function not only of the 

pressure ratio, but also largely depends on the relative volume of the cylinders, which is determined 

by the position of the piston at the time of opening the valves. 

     The results of the research showed that, when choosing the optimal phase overlap of the valves 

T

s

P
1,2 1,3

P
  , it is possible to ensure the minimum value of the residual gas coefficient at the 

level of -0.04 ÷ 0.05. 
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SemSvebi da gamomSvebi arxebis  

daproeqtebis meTodebi 

 

v. gvetaZe, g. furcxvaniZe 

akaki wereTlis saxelmwifo universiteti 

 

naSromSi aRniSnulia, rom arxebis daproeqtebis stadiaze aucilebelia 
ori amocanis gadaWra: 1. sawvavmimwodebeli aparaturisa da wvis kameris 
mocemuli erTobliobisTvis unda ganisazRvros muxtis moZraobis 
optimaluri intensivoba. 2. davaproeqtoT arxi ise, rom miviRoT mocemuli 
intensivoba wnevis minimaluri danakargebiT. 

ganxilulia muxtis moZraobis optimaluri intensivobis povnis xerxi, 
aseve arxis daproeqtebis rogorc empiriuli da naxeradempiriuli 
meTodebi, ise arxis proeqtirebis Teoriuli meTodebi, dafuZnebuli arxSi 
gazis samganzomilebiani daumyarebeli dinebis angariSze. 

 

radganac sawvavmimwodebeli ap-

araturis da wvis kameris ko-

nstruqciis maxasiaTeblebis TiTo-

eul konkretul erTobliobas 

Seesabameba zustad gansazRvruli 

muxtis moZraobis intensivoba da 

arasasurveliia rogorc zedmeti, 

ise arasakmarisi intensivoba, 

amitom arxebis daproeqtebis sta-

diaze aucilebelia ori amocanis 

gadawyveta: 

1. sawvavmimwodebeli aparaturis da 

wvis kameris konstruqciis mo-

cemuli erTobliobisaTvis unda 

ganisazRvros sahaero muxtis mo-

Zraobis optimaluri intensivoba. 

2. davaproeqtoT SemSvebi arxi ise, 

rom miviRoT mocemuli intensivoba 

wnevis minimaluri danakargebiT. 

muxtis moZraobis optimaluri 

intensivobis povna mocemuli wvis 

procesisaTvis SesaZlebelia Zravis 

gamocdisas erTcilindrian mo-

nakveTze Sirmiani sarqvelis RerZis 

garSemo mobrunebiT, romelic sa-

Sualebas gvaZlevs did diapazonSi 

vcvaloT muxtis moZraobis 

intensivoba. amasTan SesaZlebelia 

drois mcire monakveTSi gamovi-

kvlioT moZraobis intensivobis 

gavlena dizelis maCveneblebze, e.i. 

ganvsazRvroT Sirmiani sarqvelis 

optimaluri mdebareoba, romelic 

Seesabameba dizelis saukeTeso 

maCveneblebs. Tumca cvlad Sevsebis 

koeficientTan SeTanwyobaSi, rad-

gan arxis Sevsebis koeficienti 

damokidebulia Sirmis mdeba-

reobaze. es ukanaskneli ki 

ganpirobebulia sarqvelis RerZidan 

SemSvebi monakveTis arsebiTi ga-

daxriT. aRniSnuli meTodis meore 

uaryofiTi mxare imaSi mdgo-

mareobs, rom is iTxovs sarqvelis 

kuTxuri mdebareobis fiqsacias. 

muxtis moZraobis intensivoba, ro-

melic Seesabameba Sirmiani sar-

qvelis optimalur mdebareobas, 

ganisazRvreba SemSvebi arxebis 

stacionaluri gamoqreviT, romel-

zec Semdeg irCeven arxebis im 

konstruqcias, romelic uzrun-
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velyofs muxtis moZraobis opti-

malur intensivobas. 

SedarebiT rTul amocanad iT-

vleba TviTon arxis daproeqteba 

mocemuli intensivobiT da mini-

maluri hidravlikuri winaaR-

mdegobiT. 

arxis daproeqtebas Cveulebriv 

iwyeben misi tipis SerCeviT da 

cilindris saxuravSi misi gan-

lagebis an Cayenebis SesaZ-

leblobiT. yvela tipis arxisaTvis 

saerTo konstruqiul parametrad 

iTvleba gamavali kveTi, zoma, 

forma da adgilmdebareoba saxu-

ravSi, konfiguracia da minimaluri 

kveTa sarqvelis kameris stikze, 

yelis diametri da sarqvelis 

budis nazolis kuTxe. 

sarqvelis xvrelis gamavali 

kveTis gamoyenebis efeqturoba ga-

nisazRvreba minimaluri kveTis 

farTobiT, sarqvelis profiliT da 

arxis profiliT uSualod sar-

qvelis budis win. yvelis diametrs 

irCeven maqsimalurs SeZlebis-

dagvarad. 

farTod gavrcelebuli arxebis 

daproeqtebis empiriuli meTodebi, 

asaxavs ama Tu im jgufis 

profesionalizmis subieqtur dones 

da ar gaaCnia saimedo safuZveli 

arxebis optimizirebuli daproeq-

tebisaTvis. 

naSromSi (1) SemoTavazebulia 

arxebis daproeqtebis 2 meTodi. 

maTgan pirveli meTodi mdgo-

mareobs arxis konturis verti-

kaluri da horizontaluri 

proeqciis agebaSi. ramdenime da-

matebiTi kveTis nacvlad: erT–ori 

Semaval monakveTze, ori–sami _ 

niJarasmagvari kamerasTan SeuR-

lebis zonaSi. meore meTodis dros 

avleben arxis pirobiT RerZs xazis 

saxiT, romelic aerTebs nakadis 

dinebis mimarTulebis perpen-

ndikularuli ramdenime kveTis 

simZimis centrebs. meore meTodi 

ufro umjobesia, ramdenadac is 

dafuZnebulia gazis dinebis an-

gariSze arasworxazovan arxSi. 

naSromSi (2) ganxilulia 

angariSis Teoriuli safuZvlebi da 

avtomaturi proeqtirebis geomet-

riuli safuZvlebi yvela saxis 

SemSvebi da gamomSvebi arxe-

bisaTvis, romlebsac gaaCniaT kargi 

gamtarunarianoba, magram ar aris 

SemoTavazebuli rekomendaciebi 

arxebis mier muxtis dagrigalebis 

unaris marTvasTan dakavSirebiT. 

arxebis daproeqtebis empi-

riuli an naxevradempiriuli me-

Todebisagan ganTavisufleba SesaZ-

lebelia Tanamedrove kompiu-

teruli teqnikis bazaze, iaponiis 

erT–erT universitetSi damuSa-

vebuli Teoriuli meTodis 

gamoyenebiT. avtorebma gamoiyenes 

SemSveb arxSi da cilindrSi gazis 

samganzomilebiani dinebis ric-

xviTi analizis meTodi. Tav-

dapirvelad, konkretuli Zra-

visTvis tardeba airmimocvlis 

gamartivebuli erTganzomilebiani 

angariSi. miRebuli Sedegebi ga-

moiyeneba sasazRvro pirobebis 

rangSi arxis konfiguraciis gav-

lenis gasaTvaliswineblad nakadis 

maxasiaTeblebze, gamokveuli arxSi 

gazis samganzomilebiani daumya-

rebeli dinebis angariSiT. Semdeg 

tardeba cilindrSi gazis sam-

ganzomilebiani dinebis ricxviTi 

analizi. 

samganzomilebian analizSi ga-

moyenebulia saboloo elementebis 

meTodi, rom miviRoT sivrciTi su-

raTi siCqareebis, wnevebis, tempe-

raturis da simkvrivis ganawilebis. 
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sabazo arxi danawevrdeba siv-

rciTi samganzomilebiani dekartu-

li badiT (3...3,5)103 saboloo 

elementebze da erTobliobaSi 

Zravis parametrebiT da air-

mimocvlis angariSis SedegebiT 

lagdeba Semavali monacemebis 

saxiT kompiuteris mexsierebaSi. 

dinebis samganzomilebiani anali-

zis Sedegad programa gvaZlevs 

dinebis sivrciT suraTs, kerZod 

sarqvelis xvrelSi siCqareebis 

ganawilebis da integralur para-

metrebs – Sevsebis koeficientis da 

moZraobis intensivobis saxiT. 

kvlevis procedura mdgo-

mareobs badis calkeuli ele-

mentebis deformirebaSi Sesabamisi 

pasuxebis miRebiT. sasurveli 

integraluri parametrebis miRwevis 

dros fiqsirdeba arxis Sesabamisi 

forma da misi mixedviT mzaddeba 

arxis eqsperimentaluri modeli 

jer stacionalur stendze ga-

moqrevisaTvis da Semdeg Zravaze 

gamocdisaTvis. 

yvela moqmedeba SeiZleba gan-

meordes Zravze sasurveli Sede-

gebis miRwevamde. 

Cveulebrivi daSvebebis garda, 

romelic miRebuli iyo di-

ferencialuri gantolebebis amox-

snis dros, sabazo arxisTvis 

datovebuli iqna ucvleli sa-

sazRvro pirobebi, romelic 

miRebuli iqna airmimocvlis an-

gariSSi am arxis Secvlili 

konfiguraciis dros.  

amitom vaRiarebT, rom Sevsebis 

koeficientis saangariSo mniS-

vneloba arxis modificirebuli 

formisTvis SeiZleba gansxva-

vdebodes namdvili mniSvne-

lobisagan. 

garda amisa, statiaSi sa-

marTlianad mtkicdeba, rom moZ-

raobis intensivobis zusti gan-

sazRvrisaTvis aucilebelia SemSveb 

sistemaSi gazis dinebis yvela 

velis erTdrouli samganzomile-

biani analizi, arxis da cilindris 

CaTvliT. 
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Инженерия транспорта 

МЕТОДЫ ПРОЕКТИРОВАНИЯ ВПУСКАЮЩИХ И ВЫПУСКАЮЩИХ КАНАЛОВ 

В. ГВЕТАДЗЕ, Г. ФУРЦХВАНИДЗЕ 

Государственный Университет Акакия Церетели 

Резюме 

На стадий проектирования каналов необходимо решить две задачи: 1) для данного 

процесса сгорания определить оптимальное интенсивность движения заряда; 2) 

проектировать канал так, чтобы получить заданную интенсивность при минимальных 

потерях давления. 

В статье рассмотрены способ нахождения оптимальной интенсивности, вращения 

заряда, также эмпирические методы проектирования каналов и теоретические методы, 

основанные на расчете трехмерного течения газа в канале и цилиндр. 

 

 

 

 

Transport engineering  

DESIGN METHODS OF THE LETTING-IN AND RELEASING CHANNELS 

V. GVETADZE, G. PHURCHKHVANISZE 

Akaki Tsereteli State University 

Summary 

At the stages of channel design it is necessary to solve two problems: 1) determine the 

optimum intensity of charge motion for a given combustion process; 2) project the channel so as to 

obtain a given intensity with minimal pressure loss. 

       In the article, the method of finding the optimal intensity, charge ripple, empirical channel 

design methods and theoretical methods, based on the calculation of the three-dimensional gas flow 

in the channel and the cylinder, are considered. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



avtorTa sayuradRebod! 

 

 Jurnali „novacia“ aris saerTaSoriso standartis nomris mqone 

(ISSN) recenzirebadi da referirebadi seriuli gamocema, romelic beWdavs 

mniSvnelovan gamokvlevaTa Sedegebs qarTvelologiur, humanitarul, eko-

nomikur, maTematikur, meqanikur, qimiur, biologiur, sainJinro da agrarul 

mecnierebaTa dargebSi. gamoicema weliwadSi orjer (pirveli nomrisaTvis 

statiebi miiReba 15 aprilamde, meore nomrisaTvis - 15 noembramde). Jurnal-

Si dabeWdili statiebi warmoadgens saerTaSoriso donis naSromebs. 

Jurnalis daniSnulebaa mecnierebis ganviTarebis xelSewyoba, 

mecnierTa da specialistTa mier mopovebuli axali miRwevebis, 

gamokvlevaTa masalebisa da Sedegebis operatiuli gamoqveyneba. 

statiebi gamosaqveyneblad miiReba qarTul, rusul an inglisur enebze 

(avtoris survilisamebr, qveyndeba originalis enaze), romelსac Tan unda -

erTvodes sam enaze (qarTuli, rusuli da inglisuri) dawerili reziume, 

statiis avtorTa raodenoba xuTs ar unda aRematebodes. 

 

samecniero statiebis gaformeba unda moxdes Semdegi wesis mixedviT: 

 statiis moculoba ar unda iyos 4 gverdze naklebi da 12 gverdze me-

ti (A4 formatis qaRaldis 1,15 intervaliT nabeWdi, mindvrebi zeviT da 

qveviT – 2,4 sm, marcxniv – 2,5 sm, marjvniv - 3 sm, abzaci – 0,8 sm, 

gadatanebisa da gverdebis numeraciis gareSe) naxazebis, grafikebis, 

cxrilebis, reziumeebis da literaturis CamonaTvalis CaTvliT; 

 statia Sesrulebuli unda iyos teqstur redaqtor Word-Si nebismier 

magnitur matarebelze; 

 qarTuli teqstisaTvis gamoyenebuli unda iqnes Srifti - Acadnusx, 11 

pt; 

 inglisuri da rusuli teqstisaTvis Srifti - Times New Roman, 11 pt; 

marjvena zeda kuTxeSi – mecnierebis dargi (ekonomikuri TanamSromlobisa 

da ganviTarebis organizaciis (OECD) samecniero dargebis klasifikatori 

(FOS); 

 striqonis gamotovebiT – statiis saTauri; 

 striqonis gamotovebiT – avtorTa saxeli da gvari; 

 Semdeg striqonze organizaciis sruli dasaxeleba, sadac Sesrulda 

naSromi; 

 striqonis gamotovebiT – anotacia statiis enaze (araumetes 1000 na-

beWdi niSnisa);   

 striqonis gamotovebiT – statiis Sinaarsi; 

 striqonis gamotovebiT – reziume qarTul, inglisur da rusul 

enebze (reziume araumetes 1000 nabeWdi niSnisa) (anotaciisagan gansxvavebul 

enaze); 

 striqonis gamotovebiT – gamoyenebuli literaturis CamonaTvali 

(aranakleb 5 dasaxeleba); 

 statiaSi naxazebi da sailustracio masalebi Casmuli unda iyos 

JPEG an BMP formatiT; 
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 maTematikuri formulebi akrebili unda iyos redaqtor Equation-is 

gamoyenebiT; 

 avtori/avtorebi pasuxs agebs statiis Sinaarsa da xarisxze. 

 

gamosaqveynebeli statia redaqciaSi warmodgenili unda iyos qa-

Raldze nabeWdi  (1 egzemplari) da eleqtronuli (nebismier 

matarebelze) saxiT. statias Tan unda axldes dargis specialistis 

mier xelmowerili recenzia. 

 

yvela gamoqveynebuli statiis rusuli reziume ibeWdeba sruliad ruse-

Tis mecnierebaTa akademiis samecniero da teqnikuri informaciis institu-

tis (ВИНИТИ РАН) saerTaSoriso referirebul JurnalSi. 

 

Jurnalis beWdva xorcieldeba avtorTa xarjebiT. 

 

damatebiTi informaciisaTvis mogvmarTeT misamarTze: 4600, quTaisi, 

axalgazrdobis gamz., 102, mTavari redaqtori nino xelaZe, tel. (+995 431) 22 

34 44, 579 16 45 54, 577 97 25 42, E-mail: nino27@list.ru. 
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