
DOI:http://doi.org/10.36073/0130-7061 
 

ISSN 0130-7061 
 

Index 76127 
 
 
 
 
 
 
 

mecniereba da teqnologiebi 
samecniero referirebadi Jurnali 

 
SCIENCE AND TECHNOLOGIES 

SCIENTIFIC REVIEWED MAGAZINE 
 
 

#3(749) 

 
 
 
 
 
 

 
 
 
 
 

 
 Tbilisi _ TBILISI 

2025 



 

 

 
 

#3(749), 2025 w. 
 

gamodis 1949 wlis ianvridan, 
ganaxlda 2013 wels. 

damfuZneblebi: 
saqarTvelos mecnierebaTa erovnuli akademia 

saqarTvelos teqnikuri universiteti 
saqarTvelos sainJinro akademia 
saqarTvelos soflis meurneobis  

mecnierebaTa akademia 
mecnierebis istoriis saqarTvelos 

sazogadoeba 

CONSTITUENTS: 
Georgian National Academy of Sciences 

Georgian Technical University 
Georgian Engineering Academy 

Georgian Academy of Agricultural Sciences 
Georgian Society for the History of Science 

 

 
 
 
 

saredaqcio kolegia: 
 

TanaTavmjdomareebi: 
r. metreveli (saqarTvelos mecnierebaTa erovnuli akademia), d. gurgeniZe (saqarTvelos teqni-

kuri universiteti), a. frangiSvili (saqarTvelos sainJinro akademia), g. aleqsiZe (saqarTvelos 
soflis meurneobis mecnierebaTa akademia).  

d. gorgiZe (swavluli mdivani). 
 
g. abduSeliSvili, a. abSilava, h. albrexti (germania), r. arvelaZe, n. baRaTuria, g. bibilei-

Svili, p. bieliki (slovakeTi), v. burkovi (ruseTi), m. burjanaZe, g. gavardaSvili, z. gasitaSvili, 
o. gelaSvili, b. gusevi (ruseTi), l. dziensi (poloneTi), m. zgurovski (ukraina), h. zunkeli (avstria), 
a. TofCiSvili, z. kakulia, d. kapanaZe, v. kvaracxelia, l. klimiaSvili, g. kobaxiZe, k. kopaliani,  
m. kosior-kazberuki (poloneTi), m. kuxaleiSvili, T. lominaZe, z. lomsaZe, dekanozi l. maTeSvili, 
v. matveevi (ruseTi), n. maxvilaZe, e. meZmariaSvili, m. meZmariaSvili, n. miTagvaria, T. Jvania,  
g. saluqvaZe, T. sulaberiZe,  f. ungeri (avstria), a. faSaevi (azerbaijani), n. yavlaSvili, T. wereTeli, 
z. wveraiZe, T. wignaZe, a. xvedeliZe, r. xuroZe, g. jerenaSvili. 
 
 
 
 

EDITORIAL BOARD: 
 

Co-chairmans: 
R. Metreveli (Georgian National Academy of Sciences), D. Gurgenidze (Georgian Technical University), A. Prangishvili 

(Georgian Engineering Academy), G. Aleksidze (Georgian Academy of Agricultural Sciences). 
D. Gorgidze (Scientific Secretary). 
 
G. Abdushelishvili, A. Abshilava, H. Albrecht (Germany), R. Arveladze, N. Bagaturia, G. Bibileishvili, P. Bielik 

(Slovakia), V. Burkov (Russia), M. Burjanadze, L. Dziens (Poland), G. Gavardashvili, Z. Gasitashvili, O. Gelashvili,  
B. Gusev (Russia), G. Jerenashvili, Z. Kakulia, D. Kapanadze, A. Khvedelidze, N. Kavlashvili, V. Kvaratskhelia,  
L. Klimiashvili, G. Kobakhidze, K. Kopaliani, M. Kosior-Kazberuk (Poland), M. Kukhaleishvili, R. Khurodze, T. Lominadze, 
Z. Lomsadze, N. Makhviladze, Archbishop L. Mateshvili, V. Matveev (Russia), E. Medzmariashvili, M. Medzmariashvili,  
N. Mitagvaria, A. Pashaev (Azerbaijan), G. Salukvadze, T. Sulaberidze, A. Topchishvili, T. Tsereteli,  
T. Tsignadze, Z. Tsveraidze, P. Unger (Austria), M. Zgurovski (Ukraine), T. Zhvania, H. Zunkel (Austria). 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

  sagamomcemlo saxli `teqnikuri universiteti~, 2025 
  Publishing House “Technical University”, 2025 
  http://www.publishhouse.gtu.ge 

mecniereba da 
teqnologiebi 

© 

http://www.publishhouse.gtu.ge/


3 
 

sarCevi 

 

 

biznesi 

g. duCiZe. mcire da saSualo biznesSi xelovnuri inteleqtis danergvis 

strategiebi da ekonomikuri efeqtianobis amaRlebis perspeqtivebi ............................. 7 

 

fizika sportSi 

k. moiswrafiSvili, a. egoiani, n. berianiZe, m. mesxi. akrobatuli figurebis 

wonasworobis biomeqanikuri analizis kompiuteruli meTodi .......................................... 16 

 

metalurgia 

T. natriaSvili, s. mebonia, x. mRebriSvili, s. qaTamaZe. avtomobilebisaTvis 

gankuTvnili gazze momuSave maRali wnevis balonebis miReba plastikuri 

deformirebiT ................................................................................................................................................................................. 20 

s. mebonia, a. SermazanaSvili, T. cercvaZe, n. kenWiaSvili, k. xaxanaSvili. 

sawrfevebeli mowyobilobebis analizi da racionaluri konstruqciis 

SemuSaveba ............................................................................................................................................................................................ 28 
 

msubuqi mrewveloba 

m. qarqaSaZe. fexsacmliს tyavebis xangamZleobis kvlevis Sesaxeb ....................................... 37 

n. lomTaZe. nedli tyavis konservirebisaTvis saWiro antiseptikebis  

kvleva ....................................................................................................................................................................................................... 40 

 

kvebis mrewveloba 

m. lolaZe, n. baRaTuria, e. kalatoziSvili, g. baRaTuria. wiTeli yurZnis sveli 

durdos Rvinis gamoxdis procesis gamokvleva ......................................................................................... 43 

 

mSenebloba 

m. grZeliSvili, k. WuraZe. satransporto gvirabebis usafrTxoeba ..................................... 50 

 

rkinigzis transporti 

m. CalaZe, b. didebaSvili, T. tabiZe, g. dodelia, g. CalaZe. rkinigzis didi 

sadgurebis eleqtruli centralizaciis eleqtrokvebis danadgarebi .......................... 54 

 

farmacia 

n. SaSiaSvili. saafTiaqo momsaxureba: maregulirebeli moTxovnebi da 

saerTaSoriso praqtika ...................................................................................................................................................... 58 



4 
 

n. SaSiaSvili, n. baqraZe. medikamenturi Secdomebi: ZiriTadi faqtorebi da 

maTi gavlena pacientTa usafrTxoebaze ......................................................................................................... 66 

 

qarTuli kulturis istoria 

l. giorgaSvili. qarTuli damwerlobis saTaveebTan ......................................................................... 74 

l. giorgaSvili. arqeologiuri aRmoCenebi qarTuli damwerlobis  

Sesaxeb ...................................................................................................................................................................................................... 87 

 

religia 

m. fircxelani RmerTisa da RvTaebebis ganmsazRvreli kodi svanur  

simRera-sagaloblebSi ........................................................................................................................................................... 99 

 

avtorTa sayuradRebod ...................................................................................................................................................... 112 



5 
 

CONTENTS 

 
 
BUSINESS 

G. Duchidze. STRATEGIES FOR IMPLEMENTING ARTIFICIAL INTELLIGENCE IN SMALL AND 

MEDIUM-SIZED BUSINESSES AND PROSPECTS FOR INCREASING ECONOMIC EFFICIENCY ...... 7 

 

PHYSICS IN SPORTS 

K. Moistsrapishvili, A. Egoyan, N. Berianidze, M. Meskhi. COMPUTER METHOD FOR 

BIOMECHANICAL ANALYSIS OF BALANCE OF ACROBATIC FIGURES .......................................... 16 

 

METALLURGY 

T. Natriashvili, S. Mebonia, Kh. Mgebrishvili, S. Katamadze. OBTAINING HIGH PRESSURES 

BALLOONS FOR GAZ-POVERED AUTOMOBILES BY PLASTIC DEFORMATION ............................ 20 

S. Mebonia, A. Shermazanashvili, T. Tsertsvadze, N. Kenchiashvili, K. Khakhanashvili. ANALYSIS 

OF STRAIGHTENING DEVICES AND DEVELOPMENT OF A RATIONAL CONSTRUCTION ........... 28 

 

LIGHT INDUSTRY 

M. Karkashadze. ABOUT THE DURABILITY RESEARCH OF SHOE LEATHERS ............................... 37 

N. Lomtadze. RESEARCH ON ANTISEPTICS FOR PRESERVING RAW HIDES ................................... 40 
 

FOOD INDUSTRY 

M. Loladze, N. Bagaturia, E.Kalatozishvili, G. Bagaturia. STUDY OF THE PROCESS OF WINE 

DISTILLATION, THE RESIDUE OF WET PULP OF RED GRAPES ......................................................... 43 
 

BUILDING 

M. Grdzelishvili, K. Churadze. SAFETY OF TRANSPORTATION TUNNELS ....................................... 50 
 

RAILWAY TRANSPORT 

M. Chaladze, B. Didebashvili, T. Tabidze, G. Dodelia, G. Chaladze. ELECTRIC FEEDERS FOR 

ELECTRICAL CENTRALIZATION OF LARGE RAILWAY STATIONS .................................................. 54 
 

PHARMACY 

N. Shashiashvili. PHARMACY SERVICES: REGULATORY REQUIREMENTS AND 

INTERNATIONAL PRACTICE ..................................................................................................................... 58 

N. Shashiashvili, N. Bakradze. MEDICATION ERRORS: KEY FACTORS AND THEIR IMPACT ON 

PATIENT SAFETY ......................................................................................................................................... 66 

 



6 
 

HYSTORY OF GEORGIAN CULTURE 

L. Giorgashvili. AT THE ORIGINS OF GEORGIAN WRITING ................................................................. 74 

L. Giorgashvili. ARCHEOLOGICAL DISCOVERIES ABOUT GEORGIAN WRITING ........................... 87 

 

RELIGION 

M. Pirtskhelani. HE CODE FOR IDENTIFYING GODS AND DEITIES IN SVAN  

SONG-CHANTS .............................................................................................................................................. 99 

 

TO THE AUTHORS ATTENTION ........................................................................................................... 112 
 

  



7 
 

biznesi 

 

 

mcire da saSualo biznesSi xelovnuri inteleqtis danergvis 

strategiebi da ekonomikuri efeqtianobis amaRlebis perspeqtivebi 

givi duCiZe  

(daviT aRmaSeneblis saxelobis saqarTvelos erovnuli Tavdacvis akademia, 

aRmosavleT evropis universiteti) 
 

reziume: ganxilulia xelovnuri inteleqtis (AI) integraciis SesaZleblobebi sa-

qarTvelos mcire da saSualo biznesebSi (MSB) da misi gavlena ekonomikur efeqti-

anobaze. Temis aqtualuroba ganpirobebulia globaluri cifruli transformaciis 

tendenciebiTa da im gamowvevebiT, romelTa winaSec dgas mcire da saSualo sawaar-

moebiM(MSB). 
Seswavliia AI xelovnuri inteleqtis gamoyenebis SesaZleblobebi mcire da sa-

Sualo biznesSi, cifruli transformaciisa da inovaciuri teqnologiebis integraciis 

praqtikuli aspeqtebi. gaanalizebulia strategiuli menejmentis ZiriTadi Teoriebi, 

romlebic mniSvnelovania konkurentul garemoSi efeqtiani gadawyvetilebebis misa-

Rebad. gansakuTrebuli yuradReba eTmoba cifruli ekonomikis ganviTarebas da teqno-

logiebze xelmisawvdomobis sakiTxs, romlebic arsebiTad gansazRvravs produqtiu-

lobis zrdasa da xarjebis optimizacias. 

naSromSi gaanalizebulia xelovnuri inteleqtis danergvis potenciali da masTan 

dakavSirebuli gamowvevebi cifruli viTarebis saerTo konteqstSi. gansakuTrebuli 

yuradReba eTmoba saqarTvelos ekonomikur garemos mravalfunqciuri analizis (PEST 
და SWOT) safuZvelze, rac srulyofil suraTs iZleva qveynis ekonomikur struqtu-

raSi teqnologiuri inovaciebis rolis Sesaxeb. 

 

sakvanZo sityvebi: biznesi (MSB); ekonomikuri efeqtianoba; inovacia; konkuren-
tunarianoba; mcire da saSualo cifruli transformacia;P PEST analizi; produq-

tiuloba; SWOT analizi; xarjebis Semcireba; xelovnuri inteleqti (AI). 

 

Sesavali 

Tanamedrove ekonomikuri garemo xasiaTdeba teqnologiuri progresis inten-

siuri tempiTa da bazris moTxovnebis mudmivi zrdiT, rac biznesseqtoris yvela 

rgols (zomis miuxedavad) iseT garemoebaSi ayenebs, sadac adaptacia da inovaciuri 

midgomebis Zieba konkurentunarianobis SenarCunebis aucilebeli winapirobaa. aseT 

konteqstSi xelovnuri inteleqti (AI) aRar ganixileba mxolod teqnologiur 

siaxled; is iqca strategiul instrumentad, romelsac SeuZlia arsebiTad gaaumjo-

besos operaciuli efeqtianoba da xeli Seuwyos ekonomikur zrdas.  AI-is xelmisa-

wvdomobam da danergvis xarjebis Semcirebam mniSvnelovnad gaafarTova misi gamo-

yenebis SesaZleblobebi biznesseqtoris TiTqmis yvela mimarTulebiT. 
globaluri pandemiis Semdgom periodSi sagrZnoblad imata cifruli trans-

formaciis tempma, ris Sedegadac xelovnuri inteleqtis (AI) danergva gardauval 
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aucileblobad iqca rogorc biznesis gadarCenis, ise misi Semdgomi ganviTarebis 

TvalsazrisiT. aRniSnuli procesi gansakuTrebiT mniSvnelovani gaxda mcire da 

saSualo biznesis (MSB) seqtorisTvis, romelic msoflios, maT Soris saqarTvelos 

ekonomikis erT-erT sayrdens warmoadgens. miuxedavad imisa, rom bizness mniSvne-

lovani wvlili Seaqvs inovaciebis ganviTarebasa da samuSao adgilebis SeqmnaSi, 

igi xSirad ganicdis resursebis (finansuri, adamianuri, teqnologiuri) simcires 

da maRali konkurenciis pirobebSi uwevs funqcionireba. 

aseT situaciaSi xelovnuri inteleqtis integracia SeiZleba iqces mcire da 

saSualo biznesis (MSB) transformaciis gadamwyvet faqtorad, radgan mas SeuZlia 

mniSvnelovnad gaaumjobesos biznesprocesebi iseTi mimarTulebebiT, rogoricaa: 

• avtomatizacia; 

• gadawyvetilebis miRebis gaumjobeseba; 

• momxmarebelTa gamocdilebis personalizacia; 

• finansuri efeqtianobis amaRleba; 

• inovaciebis stimulireba. 

yvela am mimarTulebis srulad gamoyeneba SeuZlebelia mkafiod gansazRvruli 

da konteqstze morgebuli strategiebis gareSe. swored am strategiebis identifici-

reba da maTi ekonomikuri efeqtianobis Sefaseba warmoadgens mocemuli kvlevis 

mTavar mizans. amdenad, kvlevis mizani mcire da saSualo biznesSi (MSB) xelovnuri 

inteleqtis (AI) efeqtiani integraciis strategiebis identificireba da maTi ekono-
mikur efeqtianobaze gavlenis Sefasebaa. gansakuTrebuli aqcentebi keTdeba saqar-

Tvelos biznesgaremoze. 
kvlevis ZiriTadi amocanebia: 

• xelovnuri inteleqtis Tanamedrove teqnologiuri mimarTulebebisa da globa-

luri tendenciebis analizi; 

• qarTuli MSB-ebis specifikuri saWiroebebisa da gamowvevebis gamovlena; 

• saerTaSoriso praqtikis Seswavla da misi adaptacia saqarTvelos konteqstSi; 

• AI-is ekonomikuri sargeblis raodenobrivi da Tvisebrivi analizi; 

• integraciis procesSi arsebuli barierebisa da riskebis identificireba; 

• praqtikuli rekomendaciebis SemuSaveba MSB-ebisaTvis da xelovnuri inteleq-

tis danergva. 

 

ZiriTadi nawili 

efeqtianobis gazrdis mizniT Tanamedrove biznesgaerTianebebma cifruli tran-

sformaciis pirobebSi daiwyo xelovnuri inteleqtis (AI) gamoyeneba. maTi mizani iyo 
gadawyvetilebebis miRebis tempis daCqareba da uzrunvelyofa. am procesSi gansa-

kuTrebuli adgili eWira or mTavar teqnologias: manqanur swavlebasa (ML) da 
bunebrivi enis damuSavebas (NLP). TiToeuli maTgani AI-is qvedargs warmoadgens da 
uzrunvelyofs monacemTa analizisa da adamianis enis interpretaciis maRal dones. 

xelovnuri inteleqti (AI) kompiuteruli sistemebisa da algoriTmebis erTob-

liobaa, romlebic adamianis inteleqtualuri funqciebis (swavleba, msjeloba, ga-

dawyvetilebis miReba da enis gageba) imitacias axdens. biznesis konteqstSi AI 
uzrunvelyofs monacemebze dafuZnebuli, swrafi da ufro zusti gadawyvetilebebis 
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miRebas, rac cvlis tradiciuli operaciebis formas, momxmarebelTan urTierTobis 

modelsa da strategiul marTvas [1].  
manqanuri swavleba xelovnuri inteleqtis erT-erTi ZiriTadi mimarTulebaa, 

romelic sistemebs saSualebas aZlevs gamocdilebaze dayrdnobiT Seiswavlos da 

damoukideblad miiRos gadawyvetilebebi damatebiTi programuli Carevis gareSe [2]. 
es procesi efuZneba monacemebis analizs, maTSi arsebuli kanonzomierebebis aRmo-

Cenas da miRebuli informaciis gaTvaliswinebiT axerxebs prognozirebas. Aase rom, 

biznesSi manqanuri swavleba farTod gamoiyeneba monacemebze dafuZnebuli gadawyve-

tilebebis misaRebad iseT sferoebSi, rogoricaa: 

• gayidvebis prognozireba – Seiswavlis gayidvebis monacemebs da afasebs moma-

vali tendenciebis ganviTarebis Sansebs; 

• momxmarebelTa segmentacia – manqanuri swavlebis algoriTmebi momxmarebelTa 

qcevisa da profilebis analizis safuZvelze qmnis gansxvavebul segmentebs 

miznobrivi marketingisaTvis; 

• fasebis optimizacia – bazris pirobebis, momxmarebelTa moTxovnisa da konku-

renciis analizze dayrdnobiT algoriTmebi adgens optimalur fasebs produq-

ciisa Tu momsaxurebisaTvis. 

Mmanqanuri swavleba dRiTidRe ufro mniSvnelovani xdeba biznesis konkuren-

tunarianobis gazrdisa da strategiuli gadawyvetilebebis miRebis procesSi. 

bunebrivi enis damuSaveba (NLP) xelovnuri inteleqtis sferoa, romelic miznad 

isaxavs kompiuteruli sistemis unaris ganviTarebas, raTa man SeZlos adamianis enis 

gageba, analizi, interpretacia da generireba. NLP aerTianebs lingvistikas, kompiu-

terul mecnierebasa da statistikas, raTa Seiqmnas iseTi modelebi, romlebic SeZ-

lebs enasTan dakavSirebuli amocanebis Sesrulebas. 

biznesis konteqstSi NLP-is gamoyeneba gansakuTrebul rols asrulebs momxma-

rebelTan urTierTobisa da Siga procesebis avtomatizaciis saqmeSi. misi gamoyene-

bis ZiriTadi sferoebia: 

• CeTbotebi da cifruli asistentebi. maTi saSualebiT kompaniebi qmnis inteleq-

tualur botebs, romlebic realur droSi pasuxobs momxmarebelTa kiTxvebs 

da amcirebs cocxali momsaxurebis saWiroebas; 

• momxmarebelTa ukukavSiris analizi. enaze dafuZnebuli algoriTmebi amuSavebs 

momxmareblebis komentarebsa da mimoxilvebs, raTa gamovlenil iqnes tendenci-

ebi, emociebi da problemuri zonebi; 

• dokumentebis avtomaturi damuSaveba. NLP teqnologiebi avtomaturad kiTxu-

lobs, awyobs da agenerirebs dokumentebs, riTac amcirebs drosa da adamianuri 

resursebis danaxarjs. 

biznesisaTvis NLP warmoadgens erT-erT mZlavr iaraRs momxmarebelze ori-

entirebuli da efeqtiani cifruli gadawyvetilebebis misaRebad. Tanamedrove etapze 

gansakuTrebul yuradRebas ipyrobs robotuli procesebis avtomatizacia (RPA). biz-
nesis cifruli transformacia SeuZlebelia xelovnuri inteleqtis ZiriTadi teqno-

logiebis integraciis gareSe. manqanuri swavleba aZlierebs analitikur SesaZleb-

lobebsa da prognozirebas, uzrunvelyofs adamiansa da sistemebs Soris efeqtur 

komunikacias, xolo RPA aumjobesebs operaciul procesebs da amcirebs xarjebs. am 

teqnologiebis efeqturi danergva bizness aZlevs ara მარტო konkurentul upira-
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tesobas, aramed qmnis SesaZleblobas, rom kompaniis resursebi ufro metad stra-

tegiul ganviTarebaze iyos orientirebuli. 

robotuli procesebis avtomatizacia (RPA) warmoadgens cifruli transfor-

maciis erT-erT mZlavr teqnologias, romelic miznad isaxavs adamianis mier gawe-

rili, struqturirebuli da ganmeorebadi procesebis avtomatizacias winaswar gan-

sazRvruli logikis safuZvelze. sxva AI teqnologebisagan gansxvavebiT, RPA ar 

iRebs gadawyvetilebebs da arc monacemebs ikvlevs damoukideblad [3]. igi aRasru-
lebs mkacrad gaweril instruqciebs maqsimaluri sizustiT da uwyvetad. biznesSi 

RPA gamoiyeneba iq, sadac drois xarji maRalia da procesebi gaნmeorebadi. aseTia, 

magaliTad: 

• invoisebis damuSaveba. RPA botebi avtomaturad agenerirebს, amowmebს da axa-
risxebს invoisebs finansur sistemebSi; 

• logistikuri trekingi. ბotebi axorcielebს SekveTebis statusebis monito-

rings, transportirebasTan dakavSiebuli informaciis ganaxlebas da momxmare-

belTan komunikacias; 

• sabuRaltro operaciebi. avtomaturad sruldeba tranzaqciebis daricxva, anga-

riSgebis Sedgena da monacemebis sxvadasxva platformas Soris sinqronizacia. 

 RPA gamoirCeva operaciuli xarjebis SemcirebiT, procesebis siswrafisა da 
sizustis zrdiT, adamianuri Secdomebis minimizaciiT. igi xels uwyobs adamianuri 

resursebis gadamisamarTebas ufro SemoqmedebiT da analitikur amocanebTan [4].  
 unda aRiniSnos, rom xelovnuri inteleqtis teqnologiebis integracia biz-

nesSi farTod ganixileba Tanamedrove akademiur literaturaSi. mkvlevrebi yurad-

Rebas amaxvileben rogorc teqnologiur potencialze, ise mis gavlenaze menejmen-

tsa da operaciul procesebze [5].  
kvlevebma cxadyo, rom zemoT ganxiluli sami teqnologia warmoadgens cif-

ruli inovaciebis birTvs biznesSi da saWiroebs ara marto teqnologiur danergvas, 

aramed organizaciul adaptaciasac [6]. 
aseve farTod gamoiyeneba da didi yuradReba eqceva iseT sakiTxs, rogoricaa 

generaciuli xelovnuri inteleqti (Generative AI). igi warmoadgens xelovnuri inte-

leqtis im mimarTulebas, romelic axal Sinaarss (teqsts, suraTs, videos, audiosa 

da kods) qmnis monacemTa bazaze damyarebuli modelebis gamoyenebiT da efuZneba 

Rrma Seswavlis (deep learning) arqiteqturas, kerZod generaciul adversiul qselebs 

(GANs) da did enobriv modelebs (Large Language Models, LLMs), romlebic warmoadgens 

realistur da konteqstTan SesabamisobaSi myof Sedegs. biznesis seqtorSi genera-

ciuli AAI swrafad imkvidrebs sakuTar pozicias iseTi mimarTulebebiT, rogoricaa: 

• marketinguli Sinaarsis generacia. igulisxmeba platformebi, romlebic (CHat 
GPT an Jasper.ai) qmnis sareklamo teqstebs, blogebs, socialuri mediis postebsa 

da optimizebul masalebs (SEO), riTac amcirebs SemoqmedebiTi resursebis dat-
virTvas; 

• klientebTan komunikaciis avtomatizacia. Ees aris procesi, rodesac enobrivi 

modelebi qmnis personalizebul pasuxebs elfostebis, CaTebis an momsaxurebis 

moTxovnebze, rac aumjobesebs momxmareblis gamocdilebas; 
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• produqtis koncefciebis modelireba. Eesaa dizainsa da inJineriaSi generaciu-

li AAI produqtis alternatiuli variantis, vizualizaciebis an prototipebis 

Seqmna, rac amartivebs inovaciur ganviTarebas. 

aRsaniSnavia, rom generaciuli AAI xels uwyobs momxmarebelze morgebuli, 

dinamikuri da monacemebze dafuZnebuli Sinaarsis Seqmnas, rac bizness aniWebs axal 

kreatiul SesaZleblobebs da aCqarebs produqtis sasicocxlo cikls^[6]. 
arsebuli kvlevebis analizis safuZvelze SeiZleba iTqvas, rom Tanamedrove 

biznesgaremo sul ufro da ufro damokidebuli xdeba monacemebze dafuZnebul 

gadawyvetilebebsa da operaciuli procesebis avtomatizaciaze. xelovnuri inte-

leqtis ZiriTadi teqnologiebi (manqanuri swavleba, bunebrivi enis damuSaveba, ro-

botuli procesebis avtomatizacia da generaciuli AAI) sruliad axal SesaZleb-

lobebs qmnis organizaciuli efeqtianobis, momxmarebelTan urTierTobisa da inova-

ciuri ganviTarebis TvalsazrisiT. Sejamebis saxiT SeiZleba Camoyalibdes Semdegi 

mosazrebebi: 

 1. manqanuri swavleba (ML) uzrunvelyofs maRali sizustiT prognozirebas, mom-

xmarebelTa segmentaciasa da fasebis optimizacias. misi warmateba damokide-

bulia monacemTa xarisxze da modelebis swor damuSavebaze; 
 2. bunebrivi enis damuSaveba (NLP) aumjobesebs adamianisa da manqanis komunikacias. 

igi efeqturad gamoiyeneba momxmarebelTa ukukavSiris analizis, CeTbotebisa 

da dokumentebis avtomaturi damuSavebis dros. 

 3. robotuli procesebis avtomatizacia (RPA) amartivebs regularul da ganme-

orebad operaciebs (invoisebis damuSaveba an sabuRaltro operaciebi), riTac 

amcirebs xarjebs da zrdis sizustes; 
 4. generaciuli AAI qmnis axal kontents (teqsts, gamosaxulebebs, kods), rac mni-

Svnelovnad amartivebs marketingul, dizainerul da momxmarebelze morgebul 

komunikacias. 

xelovnuri inteleqtis teqnologiebis biznesSi danergva aRar aris mxolod 

inovaciuri prioriteti. igi gardaqmnilia operaciul da strategiul aucileb-

lobad. momavlis organizaciebisaTvis mniSvnelovani iqneba ara marto konkretuli 

instrumentebis danergva, aramed iseTi kompleqsuri ekosistemis Seqmna, sadac sxva-

dasxva AAI komponenti TanamSromlobs organizaciuli miznebis misaRwevad.  

Catarebuli kvlevisa da analizis safuZvelze SeiZleba gamoiyos is mignebebi, 

romelebic udavod adasturebs kvlevis aqtualurobas da praqtikul mniSvnelobas: 

• integraciis sinergiuli efeqti. miuxedavad imisa, rom es teqnologiebi gansxva-

vebul funqciebs emsaxureba, maTi kombinacia qmnis Zlier sinergias. magaliTad, 

NLP da Ggeneraciuli A AI erTad qmnis avtomatizebul da kreatiul komunika-

ciis arxebs momxmareblebTan; 

• adamianuri resursebis ganTavisufleba rutinuli Sromisagan. RPA-sa da ML-is 
danergva amcirebs adamianuri CarTulobis saWiroebas ganmeorebad amocanebSi, 

rac SesaZlebels xdis adamianuri kapitalis gadamisamarTebas analitikur, 

kreatiul da strategiul saqmianobasTan.; 

• eTikuri da regulaciuri gamowvevebi. generaciuli AI saWiroebs mkafio eTikur 
CarCos, raTa daculi iyos momxmarebelTa piradi monacemebi, saavtoro ufleba 

da kontentis sandooba; 
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• adgilobrivi kontentis mniSvneloba. teqnologiebis efeqtianoba mniSvnelov-

nad aris damokidebuli adgilobriv bazarze. magaliTad, qarTul enaze morge-

buli NL sistemebis nakleboba iwvevs adaptaciis sirTules da saWiroebs spe-

cializebul kvlevebs. 

 xelovnuri inteleqtis danergvam biznesSi ara marto teqnologiur cvlilebebs 

Seuwyo xeli, aramed safuZvliani gardaqmna moaxdina organizaciuli struqturebis, 

operaciebisa da momxmarebelTan urTierTobis TvalsazrisiT. ramdenime ZiriTadi 

sargebeli gamoikveTa, romlebic sistemurad aisaxeba kompaniis RirebulebaTa qse-

lSi: 

• produqtiulobis zrda. AAI-is saSualebiT biznesmenebi operaciuli da admini-

straciuli procesebis avtomatizacias axdenen, rac amcirebs dros da finan-

sur resursebze damokidebulebas. kvlevebi adasturebs, rom RPA da ML teqno-
logiebi amcirebs procesebis xangrZlivobasa da Secdomebis daSvebis raode-

nobas; 

• monacemebze dafuZnebuli gadawyvetilebebi. analizze dafuZnebiT AI sistemebi 
mxars uWers strategiul da taqtikur gadawyvetilebebs. maT mier Seqmnili 

prognozebi da rekomendaciebi xels uwyobs biznesis grZelvadian ganviTarebas 

da bazris cvlilebebze adaptacias; 

• momxmareblis gamocdilebis gaumjobeseba. NLP da generaciuli AI teqnolo-

giebis meSveobiT SesaZlebeli gaxda momxmarebelTan komunikaciis personali-

zacia, realur droSi mxardaWera da momsaxurebis xarisxis mniSvnelovani gaum-

jobeseba; 

• inovaciebis stimulireba. generaciuli AI xels uwyobs axali produqtebisa da 

biznesmodelebis Seqmnas. Kkompaniebs eZleva dizainis, ganviTarebisa da testi-

rebis fazebis daCqarebis SesaZlebloba, rac zrdis bazarze reagirebis sis-

wrafes. 

miuxedavad imisa, rom xelovnur inteleqts mravalmxrivi sargebeli moaqvs 

biznesisaTvis, misi warmatebuli danergva rTuli da etapobrivi procesia. saerTa-

Soriso kvlevebi cxadyofs, rom kompaniebi xSirad ejaxeba rogorc teqnikur, ise 

organizaciul da eTikur dabrkolebebs. biznesgaremos ZiriTadi gamowvevebia: 

• teqnologiuri infrastruqturis nakleboba;  

• maRalkvalificiuri kadrebis deficiti; 

• eTikuri da samarTlebrivi sakiTxebi;  

• investiciebis sarisko xasiaTi. 

aRniSnuli gamowvevebi moiTxovs sistemur midgomas da gansakuTrebiT saxel-

mwifo politikis mxardaWeras, teqnologiuri da profesiuli ganaTlebis ganviTa-

rebas da eTikuri standartebis Camoyalibebas. 

xelovnuri inteleqtis teqnologiebis warmatebuli integracia biznesSi aris 

umniSvnelovanesi winapiroba organizaciebis ekonomikuri efeqtianobis zrdisaTvis. 

gamowvevebis gaTvaliswinebiT teqnologiebis swori kombinacia uzrunvelyofs ope-

raciuli xarjebis Semcirebas, gadawyvetilebis xarisxis gaumjobesebas da inova-

ciebis ganviTarebas.  

 xelovnuri inteleqtis (AI) teqnologiebis danergvam biznesSi ganapiroba 

strategiuli da operaciuli cvlilebebi, rac pirdapir aisaxeba organizaciebis 

ekonomikur efeqtianobaze. izrdeba biznesis produqtiuloba, resursebi da, aRniS-
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nulidan gamomdinare, mcirdeba danaxarjebi, rac, sabolood, zrdis mogebis maCve-

neblebs. 

cxadi gaxda, rom xelovnuri inteleqtis teqnologiebis biznesSi danergva war-

moadgens Tanamedrove cifruli transformaciis erT-erT mTavar mamoZravebel Za-

las. xelovnuri inteleqtis (AI) efeqtianobis sruli potencialis gamoyeneba saqar-

TveloSi SeuZlebelia mcire da saSualo biznesis aqtiuri CarTulobis gareSe, 

vinaidan swored igi warmoadgens qveynis ekonomikis dinamikuri da inovaciuri gan-

viTarebis erT-erT ZiriTad sayrdens. 

mcire da saSualo biznesi saqarTvelos ekonomikis fundamentia da swored maT 

doneze integrirebuli AI teqnologiebiTaa SesaZlebeli realuri, swrafi ekono-

mikuri efeqtianobis miRweva da socialuri stabilurobis gaZliereba.Aamitom, saqar-

TveloSi mcire da saSualo bizness ekonomikis diversifikaciisa da socialuri 

stabilurobis miRwevaSi gansakuTrebuli mniSvneloba aqvs:  

• inovaciebis danergvas da konkurentunarianobis amaRlebas regionul da glo-

balur bazrebze; 

• produqtiulobis matebas, rac zrdis biujetis Semosavlebs da amaRlebs cxov-

rebis dones; 

• axali samuSao adgilebis Seqmnas, gansakuTrebiT maRali teqnologiebis seq-

torSi, rac xels Seuwyobs samuSao Zalis ganviTarebasa da gadamzadebas. 

sakiTxis strategiuli analizi miznad isaxavs sistemurad Seafasos is gare 

da Siga faqtorebi, romlebic gansazRvravs AI-is warmatebiT danergvis SesaZleb-

lobas mcire da saSualo biznesSi. am procesSi ganixileba rogorc politikuri, 

ekonomikuri, socialuri da teqnologiuri garemo (PEST modeli), ise sakuTriv orga-

nizaciuli resursebi, SesaZleblobebi da susti wertilebi (SWOT modeli). 

 
SWOT modeliT Catarebuli analizi 

Zlieri mxareebi susti mxareeebi 

• didi moTxovna efeqtianobisa da 

inovaciis zrdaze; 

• cifruli transformaciis 

mxardaWera saxelmwifo doneze; 

• arsebul sistemebSi robotuli 

avtomatizaciis miRwevebi regionSi. 

• SezRuduli finansuri resursebi 

proeqtebisaTvis; 

• maRalkvalificiuri kadrebi; 

• teqnologiuri infrastruqturis 
susti ganviTareba zogierT 

regionSi. 

SesaZleblobebi safrTxeebi 

• saerTaSoriso teqnologiuri 

prtnioroba da investiciebi; 

• axali bazrebis Seqmna da 

konkurentunarianobis zrda; 

• profesiuli ganviTarebis 

programebis ganviTareba. 

• eTikuri da regulatoruli 

dabrkolebebi; 

• konkurenciis gazrda da 

teqnologiuri CamorCena; 

• swrafi teqnologiuri cvlilebebis 

adaptaciis sirTuleebi. 

 

 saqarTvelos mTavrobis aqtiuri politika cifrul transformaciasa da ino-

vaciebSi investiciebis waxalisebisaTvis xels uwyobs AI teqnologiebis danergvas. 

arsebobs saWiro regulaciebi monacemTa dacvisa da konfidencialurobis sferoSi, 
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Tumca maTi Camoyalibeba da gamkacreba saWiroebs kidev ufro ganviTarebas, rac 

qmnis gamowvevebs AI-is eTikur da samarTlebriv CarCoSi; regionuli da saerTaSo-

riso TanamSromloba, maT Soris evrokavSiris mxardaWera, xels Seuwyobs teqno-

logiuri ganviTarebis procesebs. 

PEST და SWOT modelebis gamoyenebiT realizebuli strategiuli analizi aCve-

nebs, rom AI-is danergva qarTul mcire da saSualo biznesSi aris realuri da 

mniSvnelovani SesaZlebloba, Tumca Tan axlavs calkeuli sirTuleebi da gamowve-

vebi. maT aRmosafxvrelad saWiroa ZiriTadi Zalebisa da SesaZleblobebis maqsima-

lurad gamoyeneb, xolo susti mxareebi da safrTxeebi aucilelad segmentirebul 

da mravalmxriv politikas unda daeqvemdebaros, rac iTvaliswinebs investiciebis 

mozidvas, kadrebis gadamzadebas da regulaciebis daxvewas. 

  
daskvna 

analizis safuZvelze mkafio xdeba, rom miuxedavad arsebuli sirTuleebisa 

(finansuri resursebis simwire, teqnologiuri infrastruqturis dausrulebloba da 

kvalificiuri kadrebis deficiti), AI-s SeuZlia Seasrulos gardamtexi roli sa-

Sualo da mcire biznesis produqtiulobis, inovaciurobisa da bazarze konkurentu-

narianobis amaRlebaSi. gansakuTrebiT mniSnelovania is, rom xelovnuri inteleqti 

saSualebas aZlevs mcire kompaniebs konkurencia gauwios ufro msxvil moTamaSeebs 

minimaluri danaxarjebiT, rac gansakuTrebuli Rirebulebis matarebelia saqar-

Tvelos msgavsi mcire ekonomikis mqone qveynebisaTvis. 

cifrul epoqaSi xelovnuri inteleqti (AI) gardaqmnis ara marto biznespro-
cesebs, aramed strategiul midgomebs, konkurentulobasa da inovaciebis models. 

Catarebuli kvlevebi cxadad aCvenebs, rom AI teqnologiebis (manqanuri swavleba, bu-

nebrivi enis damuSaveba, robotuli avtomatizacia da generaciuli modelebi) warma-

tebuli integracia mcire da saSualo biznesSi warmoadgens erT-erT yvelaze pers-

peqtiul gzas saqarTvelos ekonomikuri efeqtianobis gaumjobesebisTvis. 

PEST analizma gamoavlina, rom saqarTvelos politikur da socialur sivrceSi 

arsebobs mzardi interesi da potenciali cifruli transformaciis xelSewyobisa-

Tvis, Tumca teqnologiuri infrastruqtura da kvalificiuri kadrebis deficiti 

kvlav rCeba gamowvevebad. SWOT analiziT dasturdeba, rom miuxedavad susti mxa-

reebisa, mcire da saSualo bizness aqvs mkafio strategiuli SesaZleblobebi 

inovaciuri teqnologiebis gamoyenebiT bazris axal doneze asasvlelad. 

qarTul qeisebze dayrdnobiT aseve gamoikveTa, rom AI-is danergvam ukve moitana 
konkretuli ekonomikuri Sedegebi: gaizarda produqtiuloba, Semcirda saoperacio 

xarjebi da gaumjobesda momxmarebelTa momsaxurebis done. es qmnis safuZvels viva-

raudoT, rom mcire da saSualo biznesis doneze xelovnuri inteleqtis farTo-

masStabiani danergva mniSvnelovani stimuli iqneba qveynisaTvis ara marto ekono-

mikuri zrdis, aramed socialuri inkluziisa da regionuli ganviTarebis Tvalsa-

zrisiTac. 

amrigad, unda aRiniSnos, rom AAI-is efeqtianobis sruli potencialis gamoyeneba 

saqarTveloSi SeuZlebelia mcire da saSualo biznesis CarTulobis gareSe. auci-

lebelia politikis SemuSaveba, romelic xels Seuwyobs teqnologiuri ganaTlebis 

gafarToebas, finansuri waxalisebis meqanizmebis danergvasa da teqnologiebze xel-
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misawvdomobis gazrdas. mxolod integrirebuli, mravalmxrivi midgomiT gaxdeba Sesa-

Zlebeli AI-is gardamtexi SesaZleblobebis realizeba saqarTvelos ekonomikis 

mdgradi ganviTarebisaTvis. 
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STRATEGIES FOR IMPLEMENTING ARTIFICIAL INTELLIGENCE IN SMALL 
AND MEDIUM-SIZED BUSINESSES AND PROSPECTS FOR INCREASING 
ECONOMIC EFFICIENCY 

G. Duchidze 

(David Agmashenebeli Georgian National Defense Academy, East European University) 
 

Resume. The study explores the potential for integrating Artificial Intelligence (AI) into small and 
medium-sized businesses (SMBs) in Georgia and its impact on economic efficiency. The relevance of the topic 
is driven by global trends in digital transformation and the challenges that SMBs face in adapting to these 
changes. 

 The research examines the practical aspects of AI adoption within SMBs, focusing on the integration 
of digital transformation and innovative technologies. It analyzes key strategic management theories that are 
essential for effective decision-making in a competitive environment. Special attention is given to the 
development of the digital economy and issues related to access to technology, which significantly influence 
productivity growth and cost optimization. 

 The paper discusses the potential of AI implementation and the associated challenges within the broader 
context of digital development. Georgia’s economic environment is analyzed through multifactor frameworks, 
specifically PEST and SWOT analyses, which provide a comprehensive view of the role of technological 
innovation in the country’s economic structure. 

 
 Keywords: artificial intelligence (AI); competitiveness; cost reduction; digital transformation; eco-

nomic efficiency; innovation; PEST analysis; productivity; small and medium-sized businesses (SMBs); 
SWOT analysis. 
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fizika sportSi 

 

 

akrobatuli figurebis wonasworobis biomeqanikuri analizis 

kompiuteruli meTodi 

karlo moiswrafiSvili, aleqsandre egoiani, nino berianiZe, manana mesxi  

(saqarTvelos sportis saxelmwifo universiteti) 
 

reziume: naSromSi GNganxiluliaAori gogonas mier agebuli akrobatuli figuris 

balansis biomeqanikuri analizi, romelic Catarda Kinovea-s kompiuteruli programuli 

uzrunvelyofis gamoyenebiT. aRmoCnda, rom sagitalur sibrtyeSi balansi damokide-

bulia qveda tanmovarjiSis terfis zomasa da terfebs Soris arsebul kuTxeze. terfis 

zomis gazrda iwvevs balansis mdgradobis zrdas, xolo terfebs Soris kuTxis gazrda, 

piriqiT, wonasworobis Semcirebas. balansi aseve damokidebulia tanmovarjiSeebis 

simaRleebsa da masebze. tanmovarjiSeebis simaRleebisa da zeda tanmovarjiSis masis 

gazrdiT mcirdeba balansi, xolo qveda tanmovarjiSis masis gazrdiT igi umjobesdeba. 

aseTi analizi gansakuTrebiT mniSvnelovania maSin, rodesac akrobatebi SedarebiT 

patara asakis arian (10_15 wlis). am asakSi maTi organizmebi izrdeba, sxeulebis para-

metrebi (sxeulis nawilebis zomebi da masebi) ki _ araproporciulad icvleba. 

 

sakvanZo sityvebi: akrobatuli tanvarjiSi; balansi; sportis biomeqanika; wo-

nasworoba. 
 

Sesavali 

balansi erT-erTi umniSvnelovanesi fizikuri atributia mraval sportSi, gan-

sakuTrebiT akrobatikaSi, tanvarjiSsa da serfingSi. bolodroindeli samecniero 

naSromebidan irkveva, rom akrobatikaSi biomeqanikuri kvleva fokusirebulia ba-

lansis Sefasebaze, sadac Zalis platforma da akrobatuli figuris saerTo sim-

Zimis centris koordinatebi, Sesabamisad, yvelaze xSirad gamoyenebuli instrumenti 

da cvladebia [1, 2].  

cnobilia, rom bevr sportSi Sedegi aseve damokidebulia sportsmenebis iseT 

fizikur parametrebze, rogoricaa maTi simaRle, masa da a.S. [3]. naSromSi Cveni 

kvlevis mizania imis garkveva, Tu rogori damokidebulebaa 1-l nax.-ze naCvenebi 

akrobatuli figuris balanssa da sportsmenebis simaRleebze, masebsa da sxva fizi-

kur parametrebze. 

 

ZiriTadi nawili 

kvlevis meTodi. tanmovarjiSeebis masis centrebis koordinatebis gansazRvris 

mizniT gamoyenebul iqna Kinovea-s kompiuteruli programa. 1-l nax.-ze mocemuli 

suraTis saSualebiT moxerxda tanmovarjiSeebis masis centrebis povna: (78.86 sm, 

92.89 sm) _ qveda gogonas simZimis centris koordinatebia, xolo (83.65 sm, 258.02 sm) 

_ zeda gogonas simZimis centrisa. Semdeg gamoTvll iqna tanmovarjiSeebis saerTo 
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masis centris koordinatebi CM (80.60 sm, 152.94 sm). gamoTvla ganxorcielda 

standartuli formulebiT: 

XCM=(m1/M)•XCMʹ+(m2/M)•XCMʹʹ da YCM=(m1/M)•YCMʹ+(m2/M)•YCMʹʹ, 
sadac m1=42 kg, m2=24 kg, h1=160 sm, h2=130 sm. Sesabamisad, qveda da zeda tanmovarji-

Seebis masebi da simaRleebia (XCMʹ, YCMʹ) da (XCMʹʹ, YCMʹʹ) _ maTi sxeulebis simZimis 

centrebi, xolo M=m1+m2=66 kg _ gogonebis saerTo masa. 

 

  
 

nax. 1. tanmovarjiSeebis saerTo simZimis centris koordinatebis gansazRvra 

 

 
 

nax. 2. a) _ sayrdeni; b) _ figuris wonasworobis kritikuli kuTxeebi  

sagitalur sibrtyeSi ukan da win gadaxris dros 
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frontalur sibrtyeSi 1-l nax-ze naCvenebi figuris wonasworobis SenarCuneba 

miiRweva qveda tanmovarjiSis fexebs Soris sakmaod didi manZilis SenarCunebiT 

maSin, rodesac ukan da win gadaxris dros sagitalur sibrtyeSi wonasworobis 

miRweva gacilebiT rTulia. naSromSi [4] aRwerili midgomis gamoyenebiT, sagitalur 

sibrtyeSi vertikalurad mdgomi adamianis balansis daxasiaTeba SeiZleba oTxi 

kuTxiT: αcrʹ, αcrʹʹ, αopt=αcrʹ da αcr=αcrʹ+αcrʹʹ. pirveli kuTxe axasiaTebs sxeulis maqsimalur 

gadaxras ukana mimarTulebiT wonasworobis SenarCunebiT, meore kuTxe _ maqsimalur 

gadaxras wina mimarTulebiT wonasworobis dakargvis gareSe, mesame kuTxe gansa-

zRvravs saerTo simZimis centris optimalur pozicias, rodesac wonasworoba aR-

wevs maqsimalur mdgradobas. am SemTxvevaSi simZimis centris proeqcia emTxveva sa-

yrdenis geometriul centrs, xolo meoTxe kuTxe warmoadgens pirveli ori kuTxis 

jams da axasiaTebs figuris mdgradobas sagitalur sibrtyeSi. analogiuri midgomis 

gamoyenebiT, winandebare statiaSi ganxiluli akrobatuli figuris wonasworobac 

SeiZleba daxasiaTebul iqnes aseve oTxi kuTxiT, romlebic damokidebuli iqneba 

saerTo simZimis centris (CM) vertikalur koordinatze YCM≈153 sm, qveda sportsme-
nis terfis zomaze – l=|KM|=|LN|=22 sm da mis terfebs Soris kuTxeze (αfeet≈70°) (nax. 2). 
 αcrʹ=arcsin((1/4)•d/YCM) da αcrʹʹ=arcsin((3/4)•d/YCM),  (1) 

sadac d=|AB|=l•cos(αfeet/2). 
Sedegebis ganxilva. cxrili gviCvenebs, Tu rogor moqmedebs m1, m2, h1, h2, l da 

αfeet parametrebis variaciebi statiaSi ganxiluli akrobatuli figuris sagitalur 

sibrtyeSi wonasworobis damaxasiaTbel kuTxeebze _ αcrʹ=1.69°, αcrʹʹ=5.07°, αopt=αcrʹ=1.69° 
da αcr=6.76. 

akrobatuli figuris balansis damokidebuleba sportsmenebis fizikur 

parametrebze 

N 
m1, m2, h1, h2, l და αfeet  

parametrebis variaciebi 
gamoTvlili parametrebi 

 ∆m1 ∆m2 ∆h1 ∆h2 ∆l ∆αfeet ∆αcrʹ ∆αcrʹʹ ∆αcr 

1 5 კგ 0 0 0 0 0 0.05° 0.14° 0.19° 

2 0 5 კგ 0 0 0 0 -0.08° -0.23° -0.31° 

3 0 0 10 სმ 0 0 0 -0.08° -0.25° -0.33° 

4 0 0 0 10 სმ 0 0 -0.02° -0.06° -0.08° 

5 0 0 0 0 2 სმ 0 0.15° 0.46° 0.62° 

6 0 0 0 0 0 10° -0.11° -0.33° -0.44° 

 
rogorc cxrilidan Cans, 1-l nax-ze warmodgenili akrobatuli figuris ba-

lansi yvelaze mgrZnobiarea qveda tanmovarjiSis fexis zomisa da fexebs Soris 

kuTxis mimarT. terfis zomis gazrda 2 sm-iT zrdis αcr-s 0.62°-iT, xolo αfeet kuTxis 

10°-iT gazrda αcr-s amcirebs 0.44°-iT. αcr aseve mgrZnobiarea qveda tanmovarjiSis 

simaRlisa da zeda tanmovarjiSis masis mimarT: h1-is 10 sm-iT gazrda αcr-s amcirebs 

0.33°-iT, xolo m2-is 5 kg-iT gazrda αcr-s amcirebs 0.31°-iT. aqve unda aRiniSnos, rom 
αcr naklebad aris damokidebuli m1-sa da h2-ze. 
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daskvna 

am kvleviT dadginda, rom zemoT ganxiluli akrobatuli figuris balansi 

damokidebulia ara marto tanmovarjiSeebis profesionalizmze, aramed maT fizikur 

parametrebzec; amasTan, yvelaze mgrZnobiarea terfis zomisa da qveda tanmovarjiSis 

terfebs Soris kuTxis mimarT. es faqti Zalian mniSvnelovania im axalgazrda 

tanmovarjiSeebisTvis, romlebic intensiuri zrdisa da ganviTarebis etapze arian, 

rasac Tan axlavs fizikuri parametrebis cvlilebebi. mwvrTnelebs SeuZliaT 

gamoiyenon Zalis platformebi Sesrulebis xarisxis Sesafaseblad, magram 

aucileblad unda gaiTvaliswinon sportsmenebis fizikuri parametrebis cvlilebebi. 
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PHYSICS IN SPORTS 
 

COMPUTER METHOD FOR BIOMECHANICAL ANALYSIS OF BALANCE OF 
ACROBATIC FIGURES 

K. Moistsrapishvili, A. Egoyan, N. Berianidze, M. Meskhi 

(Georgian State University of Sport) 
 

Resume. The paper discusses the biomechanical analysis of the balance of an acrobatic figure built by 
two girls, which was carried out using the Kinovea computer software. It was found that the balance in the 
sagittal plane depends on the size of the lower gymnast's foot and the angle between the feet. Increasing the 
size of the foot leads to an increase in the stability of the balance, while increasing the angle between the feet, 
on the contrary, reduces the balance. Balance also depends on the heights and masses of the gymnasts. With 
an increase in the height of the gymnasts and the mass of the upper gymnast, balance decreases, while with an 
increase in the mass of the lower gymnast, it improves. Such an analysis is especially important when the 
acrobats are relatively young (10-15 years old). At this age, their bodies grow, and the sizes and masses of 
body parts change non-proportionally. 

 

 Keywords: acrobatic gymnastics; balance; equilibrium; sports biomechanics. 
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metalurgia 

 

 

avtomobilebisaTvis gankuTvnili gazze momuSave maRali wnevis 

balonebis miReba plastikuri deformirebiT 

Tamaz natriaSvili, slava mebonia, xaTuna mRebriSvili, sandro qaTamaZe  

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

 

reziume: ganxilulia milnamzadebis plastikuri deformirebiT maRali wnevis 

balonebis miRebis teqnologiuri procesebi da Sesabamisi danadgarebi. SemoTava-

zebulia aRniSnuli danadgarebis axali konstruqciuli sqemebi, romelTa safuZve-

lze SesaZlebelia maTi daproeqteba.AaseTi danadgarebis gamoyeneba maRalxaris-

xovani balonebis miRebis saSualebas iZleva. aRniSnuli balonebi gamoirCeva zome-

bis sizustiTa da zedapiris sisufTaviT. 
 

sakvanZo sityvebi: milnamzadi; baloni; plastikuri deformireba. 

 

Sesavali 

maRali wnevis balonebisa da msgavsi WurWlebis miReba xdeba cxel mdgomareo-

baSi ჩაglinvis (moxufvis) meTodiT sxvadasxva konstruqciis damwnev danadgarebze. 

cxeli glinviT unakero milebisagan miiReba 400 mm-mde diametrisa da 32 mm-mde 

kedlis sisqis maRali wnevis balonebis fskerebi (Zirebi) da xaxebi.  

Caglinvis, anu moxufvis mizania plastikur mdgomareobaSi myofi milnamzadis 

bolonebis formirebiT balonis Zirisa da xaxis gamoyvana. glinvis procesi xorci-

eldeba milis boloebis plastikuri deformirebiT specialuri instrumentebisa 

(gorgolaWebi, xaxunis instrumenti) da damwnevi mowyobilobebis meSveobiT. mcire 

zomis WurWlebis moxufva Sesalebelia Cveulebrivi saxarato Carxebis gamoyenebiT. 

 

ZiriTadi nawili 

milebis CaglinvisaTvis gamoiyeneba sxvadasxva tipisa da konstruqciis avtoma-

tizebuli damwnevi mowyobilobebi [1_6]. am mowyobilobebze Caglinvis procesis rea-

lizaciisaTvis milnamzadi magrdeba vaznaSi, romelic dayenebulia Carxis Spin-

delze. Spindelis brunvasTan erTad milnamzadze zemoqmedebs damwnevi instrumenti, 

romelic asrulebs winsvliT-uquqceviT moZraobas milnamzadis RerZis gaswvriv; 

amasTan, instrumentis moZraobis mimarTulebis SecvlisTanave xdeba misi miwodeba 

ganivi mimarTulebiT dadgenil sidideze. ganivi miwodebis sidide damokidebulia 

milnamzadis masalasa da kedlis sisqeze. damwnevi Carxis Spindelis brunviTi 

sixSire sakmaod maRalia da damokidebulia milnamzadis rogorc kedlis sisqeze, 

ise diametrze. 
1-l cxrilSi mocemulia Txelkedliani (2 mm-mde sisqis) milebisaTvis rekomen-

debuli siCqareebi.  
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cxrili 1 

Txelkedliani milebisaTvis rekomendebuli siCqareebi 

diametri, mm brunviTi sixSire, 

brun/wT 

diametri, mm brunviTi sixSire, 

brun/wT 

50-mde 3000 - 3500 250 - 300 1200 - 1400 

50 - 100 2000 - 3000 300 - 400 800 - 1000 
100 - 150 1800 - 2000 400 - 500 600 - 800 

150 - 200 1500 - 1800 500 - 700 300 - 600 

200 - 250 1300 - 1600   
  

 sqelkedliani (2 mm-ze meti) milebisaTvis siCqareebi mcirdeba da dgindeba 

cdebis gziT. 

milebis Caglinva aris sakmaod Zvirad Rirebuli procesi, gansakuT-rebiT es 

exeba mcire diametris mqone Txelkedliani milebis dawnevas. amitom, ekonomiurobis 

gazrdis mizniT xorcieldeba Semdegi RinisZiebebi:  

• Txelkedliani milebis dawneva xdeba gorgolaWiani instrumentiT (roca 

219≤D მმ, 6≤S  mm); 
• sqelkedliani balonebis misaRebad xorcieldeba xaxunis instrumentiT 

milebis cxlad Caglinva. 

universalur da specializebul damwnev Carxebze milebis CaglinvisaTvis ga-

moiyeneba gorgolaWiani instrumenti. 1-l nax-ze warmodgenilia horizontalur-dam-

wnev Carxebze gorgolaWiani instrumentiT sxvadasxva masalisagan WurWlebis Zi-

rebis formirebis sqemebi (nax. 1).  

 

nax. 1. horizontalur-damwnev Carxebze Zirebis formirebis sqemebi 

Ziris moWimva unda ganxorcieldes damwnevi gorgolaWis ramdenime gatarebiT 

(nax. 1, I a). 

gansakuTrebul sirTules warmoadgens elifsis formis Txelkedliani Zirebis 

gamowneva. aseTi Zirebis damzadebisas mosalodnelia naoWebis warmoqmna, gansakuT-

rebiT spilenZisa da koroziamedegi foladebisagan damzadebuli milebis gaglinvis 

dros. amitom dawnevis procesi unda Catardes ori gatarebiT. pirveli gatarebiT 



22 
 

miiReba brtyeli saSualedo fskeri (nax. 1, I b, poz. I), xolo meore gatarebiT – 

elifsis formis fskeri (nax. 1, I b, poz. II). Txelkedliani sferuli Zirebis miRebac 

aseve ori gatarebiT xdeba. pirveli gatarebis dros miiReba sfero (nax. 1, 1 g, poz. 

I), xolo meore gatarebisas xdeba mxolod moqimva (nax. 1. 1 g, poz. II). 

gorgolaWiani instrumentiT milebis boloebis Caglinvis sxvadasxva teqnolo-

giuri sqema arsebobs. me-2 nax-ze warmodgenilia Caglinvis sqema ori gorgolaWiT. 

erTi gorgolaWiT Caglinvas mimarTaven maSin, roca milis diametrisa da kedlis 

sisqis Tanafardobaa 16:1. rac metia es Tanafardoba, miT ufri meti gorgolaWia 

saWiro.  
did interess iwvevs milebze naxevarsferos gamowneva specialuri formawar-

momqneli gorgolaWebiT (nax. 2).  

 

 

nax. 2. ori gorgolaWiT ganxorcielebuli Caglinvis sqema: 

1 _ balonis yeli; 2 _ gorgolaWi 

ufro xSirad gamownevis procesi ori operaciisagan Sedgeba. jer xdeba milnam-

zadis bolo nawilis gacxeleba saWiro temperaturamde, xolo Semdeg _ misi moWimva 

profilirebuli gorgolaWebiT da sasurveli formis miReba (nax. 3, a). 

 

 

nax. 3. milze naxevarsferos gamowneva specialuri gorgolaWebiT: a _ naxevarsferos 

gamowneva ori operaciiT (I da II); b _ brtyeli fskeris miReba da Semdgom Cazneqili 

fskeris gamowneva oTxi operaciiT (I, I_IV) 

I operaciaze xdeba milis bolos winaswari Caglinva ori sapirispiro mbrunavi 

gorgolaWiT. II operaciaze mili xurdeba SeduRebis temperaturamde da misi bolo 
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iglineba gorgolaWebiT, romlebsac aqvs balonis sferos profili. brtyeli fskeri 

miiReba III operaciis dros. IV operaciaze formirdeba Cazneqili fskeri (nax. 3, b). 

milebis dawneva gorgolaWiani instrumentiT mTel rig SemTxvevebSi (magali-

Tad, maRali wnevis balonebis damzadebis dros) aris naklebad mwarmoebluri da 

araekonomiuri, vidre cxlad Caglinva xaxunis instrumentiT. xaxunis instrumentiT 

cxlad Caglinva farTod gamoiyeneba mcire tevadobis (e. w. normaluri) balonebis 

(Jangbadis, acetilenis da sxv.) damzadebisaTvis; aqve SevniSnavT, rom milnamzadis 

diametria 219 mm, xolo kedlis sisqe _ 8 mm-mde. balonebis Zirisa da yelis Caglinvis 

sqemebi mocemulia me-4 nax-ze. 

 

nax. 4. balonebis Zirisa da yelis Caglinvis sqemebi: a _ sferuli Ziris formireba 

brtyeli instrumentiT; b _ sxvadasxva formis Zirebis gaglinva brtyeli da 

profilirebuli instrumentiT; g _ yelis formirebis etapebi; 1 _ mili; 2 _ xaxunis 

instrumentebi; 3 _ Jangbad-acetilenis sanTura; 4 _ dana  

deformirebis win milnamzadis bolo xurdeba 1100_1250 0C temperaturaze. mil-

namzadi magrdeba danadgaris SpindelSi, romelic modis brunviT moZraobaSi. amas-

Tan, xaxunis instrumenti (damformebeli) trialdeba danadgaris RerZis irgvliv 90 
0C-ze, axdens milnamzadis gaxurebuli nawilis deformirebas da aniWebs mas saWiro 

formas. 

me-2 cxrilSi naCvenebia monacemebi milebis dawnevis danadgarebis mwarmoeb-

lurobis Sesaxeb.  

cxrili 2 

monacemebi milebis dawnevis mwarmoeblurobis Sesaxeb 

milnamzadi liTonis 

temperatura, 
0 C 

procesis 

xangrZlivoba, 

wm 

foladis 

marka 

diametri, mm kedlis sisqe, mm 

20 219 22 

24 

30 

32 

1100 _ 1200 24 

24 

27 

27 

12ХФМ 325 21 

25 

28 

34 

1200 _ 1250 28 

28 

30 

30 
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 me-5 nax-ze warmodgenilia milebis dawnevis danadgaris konstruqciis sqema. 

danadgaris SemadgenlobaSi Sedis simZlavris gamanawilebeli kolofi _ Spindelis 

bloki (1), sabrunebeli suportis magida (2), asinqronuli eleqtroZrava (3), Zara (4), 

zeTis tumbo (5), zeTis filtri (6), eleqtrokontaqturi manometri (7).  

 

 

nax. 5. milis dawnevis danadgari 

milis dawnevis danadgaris ZiriTadi parametrebia: 

Spindelis brunviTi sixSire, 600 br./wT; 
glinvis maqsimaluri momenti, 120 kgm; 

suportis magidis Semobrunebis dro, 90 wm; 

glinvis maqsimaliri radialuri Zala, 7500 kg;  
glinvis maqsimaluri RerZuli Zala, 5000kg;  

mwarmoebluroba, 25 cali. 

milis dawnevis danadgaris konstruqciis aRwera.  me-6 nax-ze mocemulia milis 

dawnevis danadgaris [7, 8] konstruqciis sqema. 

 

 

nax. 6. milis dawnevis danadgaris konstruqciis sqema 

danadgari Seicavs korpuss (1), romelSic gorvis sakisrebze (2, 3 da 4) dayene-

bulia Spindeli (5). Spindelis wina Tavze damagrebulia plansayeluri (6) vazniT 

(7), xolo ukana nawilSi dgas Rveduri gadacemis Skivi (8). vaznaSi moTavsebulia 

canga (9), romlis Siga konusur zedapirze dayrdnobilia soluri sataci muStebi 

(10). aRniSnuli muStebi moTavsebulia separatoris (11) kolofebSi. canga dakavSire-
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bulia milisebr sawevarTan (12), romelic gayrilia SpindelSi (5). sawevaris ukana 

torsze damagrebulia hidrocilindri (13) da misi Woki (14) xistadaa SeerTebuli 

Spindelis saxuravTan (15), xolo Wokis Tavze gorvis sakisrebis (16 da 17) meSveobiT 

dayenebulia gamanawilebeli kolofi (18), romelic gankuTvnilia hidrocilindrSi 

muSa siTxis misawodeblad (nax. 7).  

 

nax. 7. gamanawilebeli kolofi 

kolofSi sakisrebs Soris dgas tixari (19), romelic, am kolofis Siga ares 

yofs „a” da „b" nawilebad. amasTan, kolofis aris „a” nawili SeerTebulia hidroci-

lindris marjvena muSa sivrcesTan („A”), xolo „b" nawili ki _ hidrocilindris 

marcxena muSa sivrcesTan („B"), kolofis „a" da „b" areebi „c" da „d" milakebis 

meSveobiT dakavSirebulia muSa siTxis gamanawilebel sarqvelTan. 

kolofi, hidrocilindris Wokze misi Semobrunebis Tavidan acilebis mizniT, 

Tavisufladaa dasmuli Canglisebr kronSteinze (20), romelic damagrebulia 

danadgaris korpusze (1), xolo korpusis wina nawilSi dgas sabrunebeli suporti 

(21), romelSic Camagrebulia madeformirebeli instrumenti (22). suporti dayene-

bulia plansayelurze (23), romelic gorvis sakisris (24) saSualebiT dgas sabru-

nebeli meqanizmis (nax. 8) korpusSi (25). plansayelurTan (23) xistad SeerTebulia 

sabrunebeli meqanizmis kbilana (26), romelTanac modebulia kbila lartya (27). la-

rtya SeerTebulia hidrocilindrTan (28). 

 

 

nax. 8. sabrunebeli meqanizmi 
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 danadgari muSaobs Semdegi principiT: milis CatvirTvis win suporti (21) made-

formirebeli instrumentiT (22) imyofeba sawyis mdgomareobaSi (nax-ze aRniSnulia 

punqtiriT). mili manqanis suportSi CaitvirTeba wina mxridan. milis CatvirTvis 

Semdeg CairTveba hidrocilindri (13), romelic gadaaadgilebs sawevars (12) marjv-

nidan marcxniv da sataci muStebi (10) daiWers mils. am operacias mosdevs induq-

torisa da manqanis eleqtroZravas CarTva (es mowyobilobebi nax-ze naCvenebi ar 

aris), ris Sedegadac, Sesabamisad, milis wina Tavi xurdeba da Spindeli (5) iwyebs 

brunviT moZraobas masSi Camagrebul milTan erTad. milis wina Tavis sakmaris tem-

peraturamde gaxurebis Semdeg induqtori gamoirTveba, CairTveba hidrocilindri 

(28) da moqmedebaSi modis suportis (21) sabrunebeli meqanizmi, romlis kbila lar-

tya (27) da kbilana (26) Semoabrunebs supports, ris Sedegadac suportze damagre-

buli madeformirebeli instrumenti (22) iwyebs milis plastikuri deformaciiT da-

muSavebas balonis Tavis (an Ziris) formirebisaTvis. am operaciis damTavrebis Sem-

deg suporti (21) ubrundeba Tavis sawyis mdgomareobas, Spindeli (5) Cerdeba, xolo 

hidrocilindris (13) reversi da sataci muStebi (10) aTavisuflebs mils. damuSave-

buli milis amoRebisTanave SpindelSi CaitvirTeba axali mili da procesi meordeba. 

warmodgenili danadgaris dadebiT efeqts ganapirobebs is, rom mis SpindelSi 

Cayenebulia ormxrivi qmedebis hidrocilindri, romelSic ar xdeba ukumabruni zam-

baris, sayrdeni diskos, zambaris Wiqis da sxva detalebis gamoyeneba, rac amartivebs 

danadgaris konstruqcias da zrdis mis saimedoobas. hidrocilindrSi muSa siTxis 

gamanawilebeli kolofi sakisrebis meSveobiT dgas Wokis wina nawilSi, garanti-

rebulia kolofis, cilindrisa da Spindelis RerZebis damTxveva, rac amcirebs 

Semamkvrivebeli mowyobilobebis cveTas da gamoricxavs hidrocilindridan zeTis 

gaJonvas. es uzrunvelyofs hidrocilindrSi muSa siTxis wnevis SenarCunebas saWiro 

doneze da milis saimedo watacebas, rac ganapirobebs danadgaris saimedo muSaobas. 

  
daskvna 

amrigad, ganxilulia milnamzadebis plastikuri deformirebiT maRali wnevis 

balonebis miRebis teqnologiuri procesebi da Sesabamisi danadgarebi. dadgenilia, 

rom milebisagan maRali wnevis misaRead mizanSewonilia xaxunis instrumentiT cxlad 

Caglinvis meTodis gamoyeneba; 

SemoTavazebulia milebis cxlad Caglinvis danadgaris racionaluri konstruq-

ciuli sqema, romlis safuZvelzec SesaZlebelia maTi daproeqteba;  

danadgaris gamoyeneba warmoebaSi iseTi balonebis miRebis saSualebas iZleva, 

romlebsac gaaCnia zomebis maRali sizuste da zedapiris sisufTave. 
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OBTAINING HIGH PRESSURES BALLOONS FOR GAZ-POVERED AUTOMOBILES 
BY PLASTIC DEFORMATION 

T. Natriashvili, S. Mebonia, Kh. Mgebrishvili, S. Katamadze 

(R. Dvali Institute of Machine Mechanics, Georgian Technical University) 
 

Resume. The technological processes of making high-pressure cylinders by plastic deformation of pipe-
making and the relevant equipment are discussed. New construction schemes of the mentioned devices are 
proposed, based on which they can be designed. The use of such devices in production will allow us to obtain 
high-quality cylinders with high dimensional accuracy and surface cleanliness. 

 

 Keywords: balloon; plastic deformation; tube preparation. 
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sawrfevebeli mowyobilobebis analizi da racionaluri 

konstruqciis SemuSaveba 

slava mebonia, aleqsandre SermazanaSvili, Tamar cercvaZe, nino 

kenWiaSvili, konstantine xaxanaSvili  

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

reziume: ganxilulia furclebis, sortuli profilebis, milebisa da naglinis 

gasworebis ZiriTadi xerxebi da Sesabamisi manqanebi. SemoTavazebulia gaglinuli 

spilenZis zolebis gasasworebeli SvidgorgolaWiani sawrfevebeli mowyobilobis 

racionaluri sqema, romelic zolebis formisa da zomebis sizustis gazrdis saSua-

lebas iZleva da ufro srulyofils xdis sawrfevebeli danadgaris konstruqcias 

minimaluri danaxarjebiT. 
 

sakvanZo sityvebi: arasibrtyivoba; gasworeba; liTonuri naglini; sawrfevebeli 

manqana; talRovneba. 

 

Sesavali 

foladis furclebis, sortuli profilebis, milebisa da sxva naglinis Ziri-

Tadi maxasiaTeblebia maTi meqanikuri Tvisebebi, zedapiris sisufTave, zomebisa da 

formis sizuste [1_4]. swored zomebisa da formis sizuste aris erT-erTi mTavari 

maxasiaTebeli, romelic gansazRvravs naglini nakeTobebis gamoyenebas mrewvelobis 

iseT dargebSi, rogoricaa manqanaTmSenebloba, energetika da sxv. 

xSirad glinviT miRebul nakeTobebSi gvxvdeba iseTi defeqtebi, rogoricaa 

zomebis uzustoba da mocemuli formisagan gadaxra. furclovani naglinis defeq-

tebs miekuTvneba formis iseTi gadaxrebi, rogoricaa talRovneba, namgliseburoba, 

arasibrtyivoba, xolo sortuli profilebisa da milebis formis gadaxrebs _ Rer-

Zuli somrude.  

aRniSnuli defeqtebis warmoSobis mTavari mimezebia liTonis araTanabari ga-

xureba da gaciveba, masalis meqanikuri Tvisebebis araTanabroba, instrumentis cve-

Ta, arasaTanado regulireba da sxv. 

naglini nakeTobebis (furclebis, sortuli profilebis, milebis) formis gau-

mjobesebis ZiriTad da efeqtur xerxs warmoadgens gawrfevebis operacia, romelic 

xorcieldeba sxvadasxva konstruqciis sawrfevebel manqanebze da mowyobilobebze. 

aRniSnul operaciaze mniSvnelovnadaa damokidebuli gaglinuli produqciis xaris-

xi, amitom sawrfevebeli manqanebიsa da mowyobilobebis konstruqciebis analizi da 

maTi srulyofa dRes Zalze aqtualuria. 

 

ZiriTadi nawili 

naglini produqciis defeqtebis (arawrfivoba, arasibrtyieoba anu talRovneba, 

dabreciloba, namglisebroba) gasworeba xdeba sxvadasxva tipis sawrfevebel 
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manqanebze, romlebic glinvis teqnologiur ciklSia CarTuli. qvemoT ganxilulia 

naglinis gasworebis ZiriTadi xerxebi da Sesabamisi manqanebi furclebis, sortuli 

profilebis da milebis gasworebisaTvis [3].  

1-l nax-ze warmodgenilia sawrfevebel manqanebze furclebis gasworebis 

gavrcelebuli sqemebi. 

 

 
nax. 1. sawrfevebel manqanebze furclebis gasworebis sqemebi:  

a _ I _V sqemebis variantebi; b _ sayrdeni gorgolaWebis ganlagebis sqemebi 

naxazze mocemulia xuTive sqemisaTvis gankuTvnili operaciebi:  
I sqema iTvaliswinebs furclis (zolis) damuSavebas mravaljeradi niSancvla-

di CaRunviT. CaRunvebi xorcieldeba erTi da imave absoluturi sididiT. amis miR-

weva SesaZlebelia gorgolaWebis zeda da qveda rigebis paraleluri ganlagebiT. 

am sqemiT momuSave manqanebi (manqanebi gorgo-laWebis paraleluri ganlagebiT) gan-

kuTvnilia sqeli furclebisa (12 mm-ze meti sisqis) da zolebis winaswar gaswore-

bisaTvis; 

II sqemiT momuSave manqanebSi xorcieldeba furclebis imave xerxiT damuSaveba, 

rogoric I sqemaSia gaTvaliswinebuli, magram gansxvaveba isaa, rom aq zolis pir-

veli da ukanaskneli CaRunva regulirebadia. amis gamo gaadvilebulia furclebis 

miwodeba manqanaSi, xolo zolis ukanaskneli CaRunvis regulirebiT SesaZlebelia 

furclebis narCeni simrudis sruli aRmofxvra. sqema gamoiyeneba sqeli furclebis 

gasworebisaTvis; 
III sqemiT xdeba furclis (zolis) damuSaveba mravaljeradi niSancvladi 

CaRunviT, oRond absoluturi sididiT CaRunva TandaTan iklebs. es sqema gankuTv-

nilia daxrilgorgolaWian manqanebSi, sadac furceli pirvel gorgolaWebs Soris 

maqsimalur Runvas ganicdis. Semdgom misi CaRunva mcirdeba da ukanasknel gor-

golaWebTan is mTlianad swordeba. aseTi sqema gamoiyeneba ZiriTadad Txeli fur-

clebis (4 mm-ze naklebi sisqis) civ mdgomareobaSi gasworebisaTvis. gasworebis 

Semdeg furclebSi narCeni Zabvebi Zalian mcirea;  

IV sqemis daniSnulebaa zolis CaRunvis mateba manqanis Semaval ubanze da 

CaRunvis Semcireba gamosvlis ubanze. aRsaniSnavia, rom saSualo ubanze CaRunvebi 

mudmivia. am sqemiT xdeba iseTi furclebis gasworeba, romlebsac aqvs sawyisi dab-

recilobisa da talRovnebis didi mniSvneloba. am sqemis gamoyenebis sfero ise-

Tivea, rogoric III sqemis gamoyenebis SemTxvevaSi.  
V sqema universaluria. misi ganxorcieleba SesaZlebelia rogorcgasworebis 

yvela xerxis SeTanxmebiT, ise nebismier zemoT aRweril variantze misi gadawyobiT. 
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sawrfevebel manqanebSi sayrdeni gorgolaWebis ganlageba muSa gorgolaWebis 

mimarT SeiZleba iyos Wadrakuli, wyvil-wyvilad da Sereuli. sayrdeni gorgola-

Webis Wadrakuli ganlageba aris yvelaze gavrcelebuli, wyvil-wyvilad ganlageba 

gamoiyeneba furclebis cxeli gasworebis manqanebSi, xolo Sereuli – furclebis 

cxeli gasworebis dros, roca maT zedapirze aris xenji.  
sawrfevebeli manqanebis ZiriTadi parametrebia gorgolaWis diametri, gorgo-

laWebis biji, gorgolaWebis raodenoba, gorgolaWis kasris sigrZe, furclebis 

sisqe [5]. gorgolaWis diametri da biji gansazRvravs gasworebis xarisxs. Zalian 

didi diametrisa da bijis SemTxvevaSi gasworebis xarisxi dabalia. gorgolaWis 

optimaluri bijisa da diametris gansazRvra xdeba praqtikuli monacemebis safuZ-

velze da damokidebulia furclis sisqesa da siganeze. Cveulebriv, biji miiReba 

Semdegi gamosaxulebis mixedviT: .1,1 Dt =   

gasworebis sizuste aseve damokidebulia gorgolaWebis raodenobaze. rac uf-

ro metia igi, miT ufro maRalia gasworebis xarisxi. Tu furclebis sisqe 4 mm-ze 

metia, gorgolaWebis raodenoba Seadgens 9_11 erTeuls, Txeli furclebis gaswo-

rebisaTvis 13_17 gorgolaWia saWiro (zog SemTxvevaSi gorgolaWebis raodenoba 19–

23-s aRwevs). 

muSa da sayrdeni gorgolaWebi mzaddeba iseTi legirebuli markis folade-

bisagan, rogoricaa 9Х, ШХ15, 12ХН2А. es ukanaskneli marka gamoiyeneba mcire zomis 

(90_100 mm-ze naklebi) diametris mqone gorgolaWebisaTvis. aRniSnul foladebs axa-

siaTebs maRali simtkice, sisale da cveTamedegoba. gorgolaWebis kasri eqvemdeba-

reba wrTobas samrewvelo an maRali sixSiris denebiT HRC 55-65 sisalemde.  

furclebis gasworebis zemoT ganxiluli xerxebis (ix. sqemebi, nax. 1) reali-

zaciisaTvis gankuTvnilia sawrfevebeli manqanebi gorgolaWebis paraleluri da 

daxrili rigebiT, gorgolaWebis cvladi bijiT, gorgolaWebis individualuri re-

gulirebiT [6]. Txeli furclebis gasasworeblad ki iyeneben 17-gorgolaWian sa-

wrfevebel manqanas (nax. 2), romelic asworebs 0,25–0,6 mm sisqisa da 1000 mm-mde 

siganis furclebs 5 m/wm siCqariT [7]. 

 

 
nax. 2. Txeli furclebis sawrfevebeli manqana 

manqanis muSa da sayrdeni gorgolaWebis diametria 68 mm, gorgolaWebis biji 

_ 70 mm, muSa gorgolaWebis sigrZe _ 1200 mm, sayrdeni gorgolaWebis sigrZe _ 600 

mm. 

manqanis sadgari Sedgeba qveda (1) da zeda (2) korpusebisagan, romlebic Seer-

Tebulia oTxi sarWiT (3) da dafiqsirebulia sogmanebiT (4). yvela gorgolaWi daye-
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nebulia nemsismagvar gorgolaWian sakisrebze. zeda muSa da sayrdeni gorgolaWebi 

CamontaJebulia zeda traversis gamonaCarxebSi. 

gasworebis xarisxis gaumjobesebis mizniT manqanas aqvs ori mowyobiloba: 

• zeda traversis daxrisaTvis;  

• muSa gorgolaWebis winaswari CaRunvisaTvis. 

traversis daxris kuTxis regulireba xdeba damwnevi xraxnebis (6) meSveobiT; 

xraxnebis gadaadgilebisaTvis traversze dayenebulia reduqtori (7), romlis amo-

qmedeba xdeba saxeluriT (8). traversi gawonasworebulia zambarebis meSveobiT. 

muSa gorgolaWebis winaswari CaRunva xdeba sayrdeni gorgolaWebis miWeriT, 

rac xorcieldeba xraxnebis (9) saSualebiT. es xraxnebi ganlagebulia zeda tra-

versSi da qveda korpusSi gorgolaWebis sayrdenebTan. sawrfevebel manqanas da mim-

wodebel gorgolaWebs aqvs saerTo amZravi. 

sawrfevebeli manqanebis muSa gorgolaWebi eyrdnoba sayrden gorgolaWebs da 

maT Soris kontaqti xSirad ar xdeba gorgolaWis mTel sigrZeze (sayrdeni gorgo-

laWis sigane naklebia, vidre muSa gorgolaWis sigane). amis gamo, wneva, romelic 

moqmedebs muSa gorgolaWebidan furcelze ar aris erTi da imave furclis siga-

neze, rac aris iseTi defeqtis mizezi, rogoricaa grZivi zolebi furcelze. es 

gansakuTrebiT SesamCnevia aluminis furclebze. aseTi defeqtis Tavidan asacileb-

lad gamoiyeneba inglisuri firma „Bronk"-is eqvsrigiani sawrfevebeli manqana (nax. 

3) [3] .  

 

nax. 3. firma „Bronk"-is sawrfevebeli manqana 

am manqanaSi goroglaWebi (1) aris muSa da amZraviani. isini erTmaneTis mimarT 

Wadrakuladaa ganlagebuli. gorgolaWebi (2) sayrdenia. muSa da sayrden gorgo-

laWebs Soris moTavsebulia saSualedo gorgolaWebi (3). es gorgolaWebi uqmia da 

sakisrebi ara gaaCnia. saSualedo gorgolaWebis sigrZe tolia manqanaze gasas-

worebeli furclis maqsimaluri siganisa, amitom wneva furcelze Tanabrad nawil-

deba.  

firma „Bronk"-is sawrfevebeli manqanebi gankuTvnilia III sqemis realizebisa-

Tvis. 
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me-4 nax-ze warmodgenilia ВНИИМЕТМАШ-is sawrfevebeli danadgaris kons-

truqcia, xolo me-5 nax-ze _ am danadgarSi gorgolaWebis ganlagebis sqema [3]. 

 
nax. 4. ВНИИМЕТМАШ-is axali sawrfevebeli danadgari: 1 _ damwnevi xraxni; 2 _ damwnevi 

qanCi; 3 _ reduqtori; 4 _ zambara; 5 _ saSualedo lilvi; 6 _ quro; 7 _ eleqtroZrava; 8 _ 

samagri WanWiki; 9 _ zeda gorgolaWebis kvanZi; 10 _ sayrdeni gorgolaWi; 11 _ baliSebi;  

12 _ qveda gorgolaWebis kvanZi; 13 _ zeda Zara; 14 _ dgari; 15 _ sadgaris fuZe 

 
nax. 5. danadgarSi gorgolaWebis ganlagebis sqema: 1 _ gasasworebeli masala;  

2 _ saSualedo gorgolaWebi; 3 _ muSa gorgolaWebi; 4 _ sayrdeni gorgolaWebi;  

5 _ gverdiTi gorgolaWebi 

gasasworebeli masala gadis muSa gorgolaWebs Soris da mimdevrobiT gaivlis 

jer Sesvlis, Semdeg _ maqsimaluri deformaciisa da gamosvlis zonebs. 
Sesvlis zonaSi gorgolaWebis diametri da biji TandaTan mcirdeba da liToni 

kargad Seitaceba, ris Sedegadac igi ganicdis Runvis cvalebad zrdad deformacias. 

maqsimaluri deformaciebis zonaSi, sadac gorgolaWebis diametri da biji 

erTnairia, liToni iRebs Tanabari sididis niSancvlad RunviT deformacias, rac 

aniWebs yvela mis ganivkveTs erTnair simrudes. gamosvlis zonaSi gorgolaWebis 

diametri da biji TandaTan imatebs, ris gamoc zolis simrude TandaTan mcirdeba 

standartis normiT dasaSveb mniSvnelobamde. 
aRweril danadgars is upiratesoba aqvs, rom gasworebis Zala muSa gorgola-

Webidan gadaecema mtkice da xist sayrden da gverdiT gorgolaWebs, riTac xdeba 

muSa da saSualedo gorgolaWebis sruli gantvirTva. sxvadasxva diametris gorgo-
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laWebisagan Semdgari Sesvlis da gamosvlis zonebi uzrunvelyofs liTonis sai-

medo Setacebas da narCeni Zabvebis srulyofilad aRmofxvras.  

maqsimaluri deformaciebis zonaSi ganxorcielebuli niSancvladi RunviTi de-

formaciebis ciklebis didi raodenoba sagrZnoblad zrdis furclebis gasworebis 

xarisxs. 

sortsawrfevebeli manqanebi konstruqciulad ori tipisaa: erTs aqvs gorgo-

laWebis Ria konsoluri ganlageba da, meores, gorgolaWebis daxuruli ganlageba.  
Ria tipis manqanebi saeqspluataciod ufro martivi da mosaxerxebelia, amitom 

maT iyeneben rogorc wvrili, ise msxvili profilebis (magaliTad, relsebis) gasas-

woreblad. daxuruli tipis manqanebSi ki SesaZlebelia lilvze ramdenime wyvili 

gorgolaWis damagreba da sxvadasxva profilis gasworeba, riTac mkveTrad mcirdeba 

dro manqanis gawyobasa da regulirebaze. 
sortsawrfevebeli manqanebis ZiriTadi parametrebia: gorgolaWebis biji (t), 

profilis maqsimaluri simaRle (h), profilis winaRobis momenti (W), gorgolaWebis 

diametri (D), gasworebis siCqare da gorgolaWebis raodenoba (n). relsebisa da 

msxvili profilebis gasasworeblad iyeneben (7_9) gorgolaWian manqanebs. wvrili 

da saSualo ganivkveTis profilebis gasworeba xdeba (11_!3) gorgolaWian manqanebze. 

gasworebis siCqare Seadgens 0,5_3,0 m/wm-s. 
me-6 nax-ze mocemulia gorgolaWiani sortsawrfevebeli manqana [7]. manqana 

gankuTvnilia sxvadasxva ganivkveTis profilebis civad gasasworeblad (rac 

miiRweva sacvleli goroglaWebis gamoyenebiT). profilebis winaRobis momenti ar 

unda aRematebodes 50 sm3-s, masalis simtkicis zRvari _ 450 mpa-s, denadobis zRvari 

ki _ 260 mpa-s; gasworebis siCqare Seadgens 2 m/wm-s. 

 

 

nax. 6. gorgolaWiani sortsawrfevebeli manqana 

profilirebuli gorgolaWebi dayenebulia lilvebis sayrdenebs Soris. manqa-

nas aqvs eqvsi amZravi gorgolaWi (ori zeda da oTxi qveda); eleqtroZravas sim-

Zlavrea 60 kvt. ori zeda gorgolaWi (meore da meoTxe) _ uqmia. 
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gorgolaWebis diametria 450 mm, xolo biji _ 500 mm. zeda gorgolaWebis verti-

kaluri regulireba xorcieldeba xeliT samarTavi damwnevi meqanizmiT; zeda lil-

vebis da baliSebis gawonasworeba xdeba zambarebis meSveobiT. 

glinvis, SeduRebis da TermodamuSavebis Semdeg milebs aqvs iseTi defeqtebi, 

rogoricaa simrude da ovaluroba. am defeqtebis aRmofxvra xorcieldeba maswore-

bel manqanebze, sadac milebis gasworeba xdeba mravaljeradi niSancvladi drekad-

plastikuri RunviT. amisaTvis mils atareben manqanis gorgolaWebSi, romlebic gan-

lagebulia Wadrakulad an iribad dayenebul hiperboloidur glinebSi. gorgo-

laWiani manqanebi gamoiyeneba winaswari gasworebisaTvis, hiperboloiduri ki – sabo-

loo gasworebisaTvis. me-7 nax-ze warmodgenilia milebis sawrfevebeli Svidgorgo-

laWiani manqana [8].  

 

nax. 7. milebis sawrfevebeli SvidgorgolaWiani manqana 

 

manqana Seicavs amZravian glinebs (1), uqm glinebs (2), eleqtroZravas (3), reduq-

tors (4), universalur Spindelebs (5), saWevars (6), kolonebs (7), traverss (8), gli-

nebis dayenebis meqanizms (9). manqanas aqvs Svidi hiperboloiduri glini. aqedan oTxi 

glini amZraviania, xolo sami – uqmi svlis. yvela zeda glinis qveS ganlagebulia 

qveda glini; gamonakliss warmoadgens meSvide zeda glini, romelic gancalke-

vebulia da dgas manqanis gamosaval mxares. glinebis iribi ganlagebis gamo mili 

winsvliT-brunviTi moZraobiT uzrunvelyofs milis gasworebas yvela sibrtyeSi. 

milebis masworebeli manqanebis teqnikuri monacemebi moyvaniliა 1-l cxrilSi.  

 

 cxrili 1 

milebis masworebeli manqanis teqnikuri moncemebi 

№ 
milis 

diametri, mm 

milis kedlis 

sisqe, mm 
gasworebis 

siCqare, m/wT 
eleqtroZravas 

simZlavre, kvt 

Gglinebis 

biji, mm 

1 5-25 2 34-62 3-4 150 

2 25-75 8 14,6-32,8 15-20 300 

3 38-141 21 30 55 457 

4 60-160 6 14,7-33,4 30-40 420 

5 76-381 16 22-45 129 - 
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Cven mier SemuSavebulia sawrfevebeli mowyobilobebis racionaluri konstru-

qcia, romlis daniSnulebaa gaglinuli spilenZis zolebis gasworeba. sawrfevebeli 

mowyobiloba warmodgenilia me-8 nax-ze. 

 

 
nax. 8. sawrfevebeli mowyobilobebi 

sawrfevebeli mowyobiloba Seicavs cilindruli gorgolaWebis or rigs – ze-

das (1), romelSic Sedis sami gorgolaWi da qvedas (2), romelSic Sedis oTxi 

gorgolaWi. Qqveda gorgolaWebi brinjaos milisa-sakisrebis (3) meSveobiT Cayenebu-

lia ori naxevrisagan (4 da 5) Semdgar korpusSi. zeda gorgolaWebi iseTive brin-

jaos milisa-sakisrebis meSveobiT Cayenebulia marTkuTxa budeebSi (6), romlebic 

Casmulia korpusis zeda naxevarSi (5) gakeTebul fanjrebSi. aRniSnuli budeebi 

damwnevi xraxnebis (7) da sarWebis (8) meSveobiT mowyobilobis regulirebis dros 

gadaadgildeba korpusis fanjrebSi da ikavebs garkveul mdgomareobas. aseTi qme-

debiT xdeba zeda gorgolaWebis (1) dayeneba sasurvel poziciaSi qveda gorgola-

Webis (2) mimarT sxvadasxva sisqis zolebis gasworebis dros. xraxnebi (7) Caxrax-

nilia zeda filaSi (9), romelic dakavSirebulia korpusis zeda naxevarTan (5). kor-

pusis naxevrebi erTmaneTTan SeerTebulia WanWikebiT (10). 
danadgaris teqnikuri maxasiaTeblebi: gorgolaWis diametria 120 mm; gorgola-

Wis sigane _ 150 mm; gorgolaWis yelis diametri _ 50 mm; gorgolaWebis ganlagebis 

biji _ 130 mm. 
gorgolaWebi brunvaSi mohyavs reduqtors, kbila ujras da jaWvur gadacemebs; 

eleqtroZravas simZlavrea 3,5 kvt, brunTa ricxvi _ 980 br/wT; gorgolaWebis siCqare 

(gasworebis siCqare) _ 0,25_0,4 m/wm. 

gasasworebeli masala (spilenZis zoli) jer gaivlis muSa gorgolaWebs Soris, 

ganicdis mravaljerad niSancvlad Runvas da Semdeg iRebs Tanabari sididis niSan-
cvlad RunviT deformacias, rac aniWebs yvela mis ganivkveTs erTnair simrudes. 

  
daskvna 

amrigad, ganxilulia sawrfevebeli mowyobilobebis konstruqciebi da gamovle-

nilia maTi dadebiTi da uaryofiTi mxareebi, ris safuZvelzec dadgenilia sawrfe-

vebeli danadgaris racionaluri sqema. amasTan, SemuSavebulia SvidgorgolaWiani 

sawrfevebeli mowyobiloba romelic gamoiyeneba gaglinvis Semedeg spilenZis 

zolebis gasasworeblad. aRsaniSnavia, rom sawrfevebel mowyobilobaze zolebis 

damuSavebis Semdeg imatebs maTi formisa da zomebis sizuste niSancvladi RunviTi 
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deformaciis gamo, xolo racionaluri sqemis gamoyenebiT martivdeba sawrfevebeli 

mowyobilobis konstruqcia da izrdeba misi saimedooba. 
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METALLURGY 
 

ANALYSIS OF STRAIGHTENING DEVICES AND DEVELOPMENT OF A 
RATIONAL CONSTRUCTION 

S. Mebonia, A. Shermazanashvili, T. Tsertsvadze, N. Kenchiashvili, K. Khakhanashvili 

(R. Dvali Institute of Machine Mechanics, Georgian Technical University) 
 

Resume. The main methods of straightening rolled products and corresponding machines for 
straightening sheets, profiles and tubes are discussed, on the basis of which a rational scheme of a straightening 
machine is established. A seven-roll straightening machine is proposed for straightening rolled copper strips. 
The rational scheme of the straightening machine allows us to increase the accuracy of the shape and 
dimensions of the strips. The design of the straightening machine becomes more perfect. The rational scheme 
of the machine allows us to obtain strips of high accuracy and clean surface with minimal costs. 

 

 Keywords: non-flatness; rolled metal; straightening machine; straighten; waves. 
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msubuqi mrewveloba 

 

 

fexsacmliს tyavebis xangamZleobis kvlevis Sesaxeb 

mimoza qarqaSaZe  

(ak. wereTlis saxelmwifo universiteti) 

  

reziume: fexsacmlis saeqspluatacio Tvisebebi ZiriTadad damokidebulia masSi 

gamoyenebuli masalebis Tvisebebze. naSromSi mocemulia tyavis xarisxze Senaxvis xan-

grZlivobis zegavlenis kvlevis Sedegebi. dadgenilia, rom masalebis xangrZlivi Senax-

visas xdeba maTi qimiuri Sedgenlobisa da fizikur-meqanikuri Tvisebebis 10_15 %-iT 

cvlileba. gansakuTrebiT unda aRiniSnos, rom masalebis xangrZlivi Senaxvisas sagr-

Znoblad mcirdeba pH maCvenebeli. 

 

sakvanZo sityvebi: lanCa; simtkice; tyavi; yajari, cximebi; wagrZeleba. 
 

Sesavali 

tyavis xarisxTan dakavSirebiT literaturaSi arsebuli cnobebi ZiriTadad 

exeba an gansakuTrebiT eqstremalur pirobebSi (maRali temperatura da tenianoba) 

misi Senaxvis specifikas an iseT sakiTxebs, rogoricaa, magaliTad, obis ganviTareba. 

Cveulebriv pirobebSi tyavis xarisxze xangrZlivi droiT Senaxvis gavlena naklebadaa 

Seswavlili, xolo sinTezuri masalebiT damuSavebuli tyavis Senaxvis gavlenis 

Sesaxeb cnobebi saerTod ar moipoveba. amitom samuSaos mizani iyo sinTezuri masa-

lebiT damuSavebul tyavis xarisxze Senaxvis xangamZleobis gavlenaze dakvirveba. 

 

ZiriTadi nawili 

2020 wels eqsperimentis Casatareblad SerCeul iqna sinTezuri masalebiT damu-

Savebuli iuxtis tyavi da salanCe yajari, Sesanaxi tyavebis mTeli partia daiyo 

oTx jgufad da moTavsda Tbil da civ sawyobebSi qveda da zeda Taroebze. Senax-

vamde Catarda TiToeuli masalis qimiuri analizi. 
eqsperimentisaTvis gankuTvnili yvela tyavi damuSavda mTrimlavi masalebiTa 

da sinTezuri cximebis nareviT (iuxtisaTvis gankuTvnili mTrimlavi #2 da #4 

sintanebisagan), xolo salanCe yajrisaTvis es masalebi gamoyenebul iqna, Sesa-

bamisad, 80_85 da 20_25 %.  

tyavebi inaxeboda oTx klimatur zonaSi. sawyobebSi mimdinareobda Senaxvis 

higroTermuli reJimis mudmivi kontroli. Tbil sawyobSi haeris minimaluri tem-

peratura iyo zamTarSi +5 0C, xolo maqsimaluri _ zafxulSi +25 0C. haeris fardo-
biTi tenianoba Seadgenda 50_70 %-s. civ sawyobSi zamTris minimaluri temperatura 

iyo _10 0C, zafxulSi maqsimaluri temperatura +15 0C-s aRwevda, fardobiTi te-
nianoba meryeobda 50_75 %-is farglebSi. 

yovelwliurad erTsa da imave dros tardeboda aRniSnuli masalebis qimiuri 

analizi da fizikur-meqanikuri Tvisebebis Semowmeba.  
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cxrili 1 

tyavebis qimiuri analizis Sedegebi 

maCveneblebis dasaxeleba 
iuxti salanCe yajari 

2020 2021 2022 2023 2024 2020 2021 2022 2023 2024 

wonasworuli tenianoba haeris 
53 % tenianobisas 

  
0,7 

 
12,1 

 
1,4 

 
11,0 

 
11,0 

 
13,6 

 
12,5 

 
13,0 

 
12,7 

 
13,4 

nacari 2,3 2,4 2,4 2,4 2,4 3,3 3,1 3,2 3,1 3,0 
cximi 23,6 22,4 22,4 21,8 21,8 2,3 2,4 2,5 2,6 2,5 
qromis oqsidi 1,10 1,12 1,02 1,03 1,05 0,97 0,83 0,92 0,90 0,94 
wyliT gamomrecxi saSualebebi, 
saerTo 

2,8 2,8 3,0 2,8 2,8 12,6 10,0 10,3 10,2 11,0 

wyliT gamomrecxi organuli 
nivTierebebi 

1,8 2,0 2,0 1,9 2,0 10,8 8,9 8,3 8,9 9,4 

titvelas nivTiereba 53,4 53,9 52,3 50,9 50,5 51,1 50,8 51,6 48,3 50,9 
dakavSirebuli mTrimlavebi 19,3 19,2 19,0 23,1 23,4 32,5 32,0 34,2 37,1 34,3 
daTrimlvis raodenoba 36,2 35,8 34,6 45,7 46,5 63,7 69,0 66,2 76,9 66,7 

tyavis pH 5,0 4,6 4,5 4,2 4,1 3,9 4,0 3,9 3,8 3,6 

 

1-l cxrilSi mocemulia tyavebis qimiuri analizis Sedegebi, rogorc 1-li 

cxrilidan Cans pirveli oTxi wlis ganmavlobaSi Senaxuli iuxtis tyavis qimiuri 

Sedgeniloba odnav Seicvala. magaliTad, daTrimvla 36,2 %-dan gaizarda 46,5 %-mde, 

rac gamowveuli iyo mTrimlavi nivTierebebis (tanidebis) 19.3 %-dan 23,4 %-mde 

gazrdiT da TiTqmis imave raodenobiT (53,4 %-dan 50,5 %-mde), titvelas nivTierebis 

SemcirebiT.  
 cxadia, Senaxvis procesSi mimdinareobda tanidebisa da sintanebis kolagenTan 

Semdgomi dakavSireba; amasTan, SeiniSneboda cximSemcvelobis nawilobriv Semcireba, 

rac dakavSirebuli unda iyos cximovani narevis aqroladi komponentebis aorTq-

lebasTan.  
mniSvnelovnad Semcirda pH maCveneblis sidide. am cvlilebas Senaxvisas aqvs 

mkacri kanonzomieri xasiaTi. rac Seexeba wyliT gamomrecxi nivTierebebis Semcve-

lobis cvlilebas, igi Zalian mcirea da raime kanonzomierebas ar eqvemdebareba. 

praqtikulad igi erTi da imave doneze rCeba. 

salanCe yajris qimiuri Sedgenilobis cvlilebas aqvs saerTo momentebi iuxtis 

qimiuri Sedgenilobis cvlilebasTan. kerZod, gaizarda mTrimlavi nivTierebebiT 

daTrimvla. wlebis ganmavlobaSi salanCe yajarSi titvelas Semcvelobis cvlileba 

imdenad mcire iyo, rom Znelad SeimCneoda. amasTan, mcire iyo wyliT gamomrecxi 

nivTierebebis Semcvelobac.  
 

cxrili 2 

safexsacmle tyavebis meqanikuri Tvisebebi 

 
maCveneblebis dasaxeleba 

iuxti, ww. salanCe yajari, ww. 
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024 

simtkicis zRvari gaxleCisas, 
megpa 

28,4 28,9 31,1 57,4 29,1 18,6 18,3 17,5 19,4 19,4 

wagrZeleba gaxleCisas, % 56,0 55,8 56,4 57,4 59,5 19,2 19,9 17,5 22,6 24,4 

daZabuloba zedapirze 
bzarebis warmoqmnisas, megpa 

22,4 26,2 25,9 26,1 24,6 18,4 18,2 17,5 19,0 18,3 

wagrZeleba zedapirze 
bzarebis warmoqmnisas, % 

39,6 47,0 42,8 44,2 44,2 18,8 20,4 17,7 22,0 23,6 

moxarSvis temperatura, 0С 91,1 90,4 87,3 89,6 90,3 84,5 83,8 84,1 86,2 84,6 
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unda aRiniSnos, rom pH maCveneblis sidide Semcirda 3,9-dan 3,6-mde, magram am 

maCveneblis cvlileba wlebis mixedviT salanCe yajarSi ufro mkveTrad iyo gamo-

xatuli, vidre iuxtis tyavSi. wonasworuli tenianobis, nacrisa da qromis oqsidis 

Semcvelobis cvlilebac Zalze mcire iyo da kanonzomierebas ar eqvemdebareboda. 
monacemebi safexsacmle tyavebis meqanikuri Tvisebebis Sesaxeb warmodgenilia 

me-2 cxrilSi. rogorc me-2 cxrilidan Cans, tyavis fizikur-meqanikuri maCveneblebi 

oTxi wlis ganmavlobaSi mniSvnelovnad ar Secvlila. zogierTi maCveneblis 

cvlileba SeiniSneba 10_15 %-is farglebSi. es cvlilebebi kanonzomierebas ar 

eqvemdebareba da ufro mkveTrad gamoxatulia salanCe yajris SemTxvevaSi. 

Tbil da civ pirobebSi Senaxvisas tyavis fizikur-meqanikuri Tvisebebisa da 

qimiuri Sedgenilobis cvlilebas aqvs erTnairi xasiaTi da damokidebuli ar aris 

Taroebze maTi ganlagebis adgilmdebareobaze. 

  
daskvna 

amrigad, Catarebuli eqsperimentis Sedegebidan gamomdinare, SeiZleba iTqvas, 

rom xangrZlivi Senaxvisas tyavis Tvisebebis cvlileba umniSvneloa da ar aRemateba 

10_15 %-s. es cvlilebebi umetes SemTxvevaSi mimarTulia ara tyavis xarisxis, aramed 

misi Tvisebebis gaumjobesebisaken. Senaxvis procesSi (gansakuTrebiT pirveli 3_4 

wlis ganmavlobaSi) tyavi ki ar berdeba, aramed mwifdeba. e.i. am periodiT misi Senaxva 

SeiZleba tyavis xangrZliv dayovnebad CaiTvalos. Catarebuli kvlevis Sedegebi 

cxadyofs, rom sinTezuri mTrimlavebiT da sinTezuri cximebiT iuxtisa da salanCe 

yajris damuSaveba xangrZlivi Senaxvisas raime SezRudvebs ar saWiroebs. 

 
literatura _  R E F E R E N C E S   
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LIGHT INDUSTRY 
 

ABOUT THE DURABILITY RESERCH OF SHOE LEATHERS 

M. Karkashadze 

(A.Tsereteli State University) 
 

Resume. In the article are gave the investigation results of the influence long-term storage on the leather 
properties at the synthetic materials using. 

It is established, that at the long-term storage is observed the small changes of the chemical composition 
and physical-mechanical properties-within 10-15%. 

The sole negative consequence of the long-term storage is the considerable pH-lowering. In the storage 
process (at first 3-4 years) the leather not one period may be to consider as the remain of the big duration. 

The made work results testily to that need to receive on the long-term storage without any limitation the 
just and sole leathers, which are mode with synthetic materials using. 

 

 Keywords: elongation; fats; histology; leather; shoe sole; strength. 
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msubuqi mrewveloba 
 

 

nedli tyavis konservirebisaTvis saWiro antiseptikebis kvleva 

natalia lomTaZe  

(ak. wereTlis saxelmwifo universiteti) 
 

reziume: ganxilulia nedli tyavis konservirebisaTvis gamoyenebuli antisepti-

kebis kvlevis Sedegebi. tyavis mrewvelobaSi tyavis nedleulis grZelvadiani Senaxvis 

mizniT arsebuli antiseptikebis nacvlad konservirebisaTvis gamoyenebul iqna axali 

antiseptiki alkildimeTilbenzilamoniumis qloridi. nedleulis nimuSebis histolo-

giur-baqteriologiurma analizma daadastura, rom axali antiseptikis gamoyenebiT 

uzrunvelyofil iqna Roris tyavis eqsperimentuli da sakontrolo partiebis konser-

virebis maRali xarisxi. 

eqsperimentuli da sakontrolo nedleulis damuSavebis Sedegad miRebuli tyavi 

akmayofilebs maregulirebeli da teqnikuri dokumentaciis moTxovnebs. amasTan, 

alkildimeTilbenzilamoniumis qloridis maRali antiseptikuri Tvisebebi natriumis 

ftorsilikatTan SedarebiT natriumis qloridis moxmarebis Semcirebis SesaZleblo-

bas iZleva. 
 

sakvanZo sityvebi: antiseptiki; konservireba; tyavi; fexsacmeli. 
 

Sesavali 

kanis zedapirze uamravi mikroorganizmia, romlebic cxovelis gatyavebis 

Semdeg mezdris mxareze xvdebian da iq iwyeben gamravlebas. mikroorganizmebi aCqa-

reben kanis gaxrwnis process, rac iwvevs kanis Tvisebebis Secvlas. mcirdeba misi 

simtkice, izrdeba sixiste, uaresdeba garegnuli saxe, warmoiqmneba cudi suni da 

zedapiris defeqtebi. 

cxovelis gatyavebidan 4-5 saaTis Semdeg kanis gadamuSaveba ukve rTuldeba 

gaxrwnis procesebis gaaqtiurebis gamo. kanis garkveuli nawili (e.w. orTqlovani 

kani) gatyavebisTanave xvdeba gadamuSavebis zonaSi, rac ganapirobebs tyavis maRal 

xarisxs. kanis ZiriTadi masis gadamuSaveba SesaZlebelia garkveuli drois Semdeg, 

amitom igi unda iyos daculi gaxrwnisagan, rac miiRweva konservirebis gziT. 
 

ZiriTadi nawili 

zogadad, xanmokle konservirebisaTvis kans amuSaveben qloraminisa da nat-

riumis karbonatis wyalxsnariT, rac kanis lpobis (xrwnis) process aferxebs Svidi 

dRis ganmavlobaSi.  
tyavis mrewvelobaSi tyavis nedli masalis grZelvadiani Senaxvis mizniT Ca-

tarda kvleva da arsebuli antiseptikebis nacvlad konservirebisaTvis gamoyenebul 

iqna axali antiseptiki alkildimeTilbenzilamoniumis qloridi. es aris meoTxeuli 

amoniumis naerTi, romelic miiReba alkildimeTilaminisa da benzilqloridis kon-

densaciis Sedegad. igi gamoiyeneba wyalxsnaris saxiT. ZiriTadi nivTierebis Sem-

cveloba masuri wilidan Seadgens 50 %-s. aRniSnuli nivTiereba gamoiyeneba, rogorc 

antiseptikuri saSualeba sawmendi da sadezinfeqcio saSualebebis damzadebisas. 



41 
 

alkildimeTilbenzilamoniumis qloridis antibaqteriuli aqtiuroba ganisazRv-

ra fizikur-qimiuri meTodiT fenolis koeficientis sidideze dayrdnobiT, romelic 

10-is tolia, e.i. 5-jer aRemateba natriumis ftorsilikatis fenolur koeficients. 

alkildimeTilbenzilamoniumis qloridis, rogorc antiseptikis gamoyenebis Se-

saZlebloba tyavis nedleulis dasakonserveblad pirvelad Semowmda mcire nedle-

ulis nimuSebze laboratoriul pirobebSi. nedleulad gamoyenebul iqna Roris 

nedli tyavi. eqsperimentuli nimuSebis konservacia ganxorcielda nedli tyavis ma-

suri wilidan 40 % natriumis qloridisa da 1,0 % alkildimeTilbenzilamoniumis 

qloridis narevSi, xolo sakontrolo nimuSebisa _ narevSi, romelSic Sedioda nat-

riumis qloridis 40 % nedleulis masuri wilidan, oRond antiseptikis gareSe. kon-

servirebuli eqsperimentuli da sakontrolo nimuSebi inaxeboda rTul pirobebSi. 

Senaxvis vadis gasvlis Semdeg sakontrolo nimuSebze SeiniSneboda siwiTle 

dermis mxares, agreTve Tmis cvena da zedapirze garkveuli saxis defeqtebi (lpobis 

niSnebi). eqsperimentul nimuSebs ki SenarCunebuli hqonda Tavdapirveli saxe yovel-

gvari defeqtebis gareSe. nedleulis nimuSebis histologiurma da baqterioskopiul-

ma kvlevebma aCvena, rom eqsperimentuli nimuSebis qsovilebSi raime saxis cvlile-

bebi ar aRiniSneboda. rac Seexeba sakontrolo nimuSebs, aq aRmoCenil iqna papila-

ruli Sris struqturis baqteriuli dazianeba.  

Catarebuli laboratoriuli eqsperimentebis safuZvelze dadginda, rom nedli 

tyavis konservirebisaTvis SesaZlebeli iyo antiseptikad alkildimeTilbenzilamo-

niumis qloridis gamoyeneba.  

warmoebis pirobebSi konservirebul iqna Roris nedleulis ori partia _ eqspe-

rimentuli da sakontrolo. nedleuli inaxeboda specialur dolSi, romelSic iyo 

narevi Semdegi SedgenilobiT: 25 % natriumis qloridi nedleulis masidan, 3 % 

antiseptiki natriumis qloridis masidan; Semdeg moxda nedleulis damarileba 15 % 

natriumis qloridSi. eqsperimentuli partiisaTvis antiseptikad gamoyenebuli iyo 

alkildimeTilbenzilamoniumis qloridi, xolo sakontrolo partiisTvis _ nat-

riumis ftorsilikati. 

konservirebuli nedleulis Senaxva moxda xangrZlivi droiT. sakontrolo ni-

muSebis konservireba ganxorcielda tyavis dammuSavebel sawarmoSi momqmedi meTo-

dikis Sesabamisad. garkveuli drois gasvlis Semdeg sakontrolo nimuSebs gaukeTda 

damatebiTi konservacia, xolo eqsperimentuli nimuSebis damatebiTi konservacia ar 

momxdara. grZelvadiani Senaxvis Semdeg eqsperimentuli da sakontrolo nedleuli 

daxarisxda da gadamuSavda standartis Sesabamisad qromis sazedapire tyavad. 

damuSavebul qromis sazedapire tyavs kargi garegnuli Sesaxedaoba hqonda da da-

zianebis niSnebi ar aReniSneboda. aqve SevniSnavT, rom eqsperimentuli da sakontro-

lo nimuSebis tyavis xarisxi da zogierTi qimiuri maCvenebeli xangrZlivi Senaxvisas 

ar Secvlila.  
cxrilSi warmodgenilia nedli tyavis qimiuri analizis Sedegebi Senaxvamde da 

Senaxvis Semdeg. 
  

nedli tyavis qimiuri analizis Sedegebi Senaxvamde da Senaxvis Semdeg 

 
nimuSi 

masuri wili, % 
tenianoba natriqloridi 

Senaxvamde Senaxvis 
Semdeg 

Senaxvamde Senaxvis 
Semdeg 

eqsperimentuli 47,9 46,1 13,9 14,4 
sakontrolo 45,1 44,9 15,7 16,1 
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daskvna 

amrigad, Catarebulma kvlevebma alkildimeTilbenzilamoniumis qloridis, ro-

gorc antiseptikis gamoyenebaze tyavis nedleulis konservirebis procesSi dadebiTi 

Sedegi gamoiRo. 

nedleulis nimuSebis histologiur-baqteriologiurma analizma daadastura 

Roris tyavis eqsperimentuli da sakontrolo partiebis konservirebis maRali xaris-

xi. 

eqsperimentuli da sakontrolo nedleulis damuSavebis Sedegad warmoebuli 

tyavi akmayofilebda maregulirebeli da teqnikuri dokumentaciis moTxovnebs. 

dReisaTvis nedli tyavis damatebiTi konservacia grZelvadiani SenaxvisTvis 

xorcieldeba narevis gamoyenebiT, romelic Seicavs 10 % natriumis qlorids. konser-

vaciis Semdeg narCenis saxiT didi raodenobiT marili iyreba. alkildimeTilben-

zilamoniumis qloridis SedarebiT maRali antiseptikuri Tvisebebi natriumis ftor-

silikatTan SedarebiT natriumis qloridis moxmarebis Semcirebis SesaZleblobas 

iZleva. 
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LIGHT INDUSTRY 
 

RESEARCH ON ANTISEPTICS FOR PRESERVING RAW HIDES 

N. Lomtadze 

(A. Tsereteli State University) 
 

Resume. The article discusses the study of antiseptics for the preservation of raw hides. In the leather 
industry, a study was conducted to improve the long-term storage of preserved leather raw materials. Instead 
of the received antiseptics, a new antiseptic, alkyldimethylbenzyl ammonium chloride, was used for 
preservation. Histological and bacteriological analysis of raw material samples confirmed the high quality of 
preservation of experimental and control batches of pig skins. 

The leather produced as a result of the processing of experimental and control raw materials met the 
requirements of regulatory and technical documentation. It was also found that the relatively high antiseptic 
properties of alkyldimethylbenzyl ammonium chloride compared to sodium fluorosilicate allow for a reduction 
in sodium chloride consumption. 

 

 Keywords: antiseptic; leather; preservation; shoes. 
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kvebis mrewveloba 

 

 

wiTeli yurZnis sveli durdos Rvinis gamoxdis procesis  

gamokvleva 

mariam lolaZe, nugzar baRaTuria, elene kalatoziSvili,  

genadi baRaTuria  

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero kvleviTi 

instituti) 
 

reziume: wiTeli yurZnis gadamuSavebis axali teqnologia iTvaliswinebs wipwaga-

clili yurZnis daduRebas, daduRebuli durdosagan Rvinis TviTnadeni fraqciis gamo-

yofasa da mis gamoyenebas maRalxarisxovani Rvinis misaRebad. sveli durdosagan gamo-

wnexili Rvinis gamoxdiT ki xdeba Rvinis distilatis damzadeba. gamokvleulia aqro-

ladi komponentebis distilatSi gadasvlis dinamika wiTeli yurZnis sveli durdo-

sagan gamownexili Rvinis gamoxdisas. Ddadgenilia Tavnaxadi, Suanaxadi da bolonaxadi 

fraqciebis qimiuri Sedgenilobebi. 

 

sakvanZo sityvebi: eTilis spirti; minarevebi; sveli durdo; Rvinis gamoxda; 

wiTeli yurZeni. 

 

Sesavali 

WaWis arayi, iseve rogorc Rvinis gamoxdis Sedegad miRebuli alkoholiani 

sasmeli _ koniaki, warmoadgens yurZniseuli warmoSobis brends. literaturaSi ar-

sebuli monacemebi ZiriTadad exeba TeTri jiSis yurZnebisagan evropuli meTodiT 

(yurZnis tkbilis daduRebiT) damzadebuli Rvinis gamoxdis process. swored am 

meTodiT miRebuli yurZniseuli warmoSobis alkoholiani sasmelia cnobili koni-

akis saxeliT [1]. literaturaSi ar moipoveba monacemebi wiTeli yurZnis gadamu-

Savebisas darCenili sveli durdos Rvinisagan miRebuli yurZnis spirtis qimiuri 

Sedgenilobisa da Tvisebebis Sesaxeb. 

 

ZiriTadi nawili 

kvlevis obieqti da meTodebi. 1-l nax-ze warmodgenilia wiTeli yurZnis kom-

pleqsuri gadamuSavebis teqnologiuri procesis sqema. sqemis mixedviT garecxili 

yurZeni iyreba klertgamclel-saqucmacebel danadgarSi, sadac xdeba klertis mo-

Soreba da daqucmaceba. daqucmacebuli durdo miewodeba fermentators, romelic 

aRWurvilia ori saduRari WurWliT. fermentaciis procesi mimdinareobs deles-

taJis meTodiT. es meTodi gulisxmobs maduRari tkbilis periodul gadaqaCvas erTi 

WurWlidan meoreSi. pirveli (marcxena) WurWlidan CamoSvebuli maduRari tkbili 

grovdeba meore WurWelSi, sadac grZeldeba alkoholuri duRilis procesi.  
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 nax. 1. wiTeli yurZnis kompleqsuri gadamuSavebis teqnologiuri procesis sqema:  

1 – yurZnis dayovneba polieTilenis tomrebSi; 2 – yurZnis recxva; 3 _ yurZnis 

klertgacla; 4, 5 – yurZnis duRili delestaJis meTodiT; 6 _ durdos gamownexa;  

7 _ TviTnadeni Rvinis Semkrebi; 8 – durdos gamoxda 

 

Rvinis CamoSvebis win marcxena WurWlidan pirvel rigSi xdeba maduRari aredan 

yurZnis wipwis CamoSveba da moSoreba. maduRari tkbili grovdeba meore WurWelSi, 

sadac grZeldeba duRilis procesi da Semdeg maduRari tkbili ubrundeba pirvel, 

anu marcxena saduRar WurWels. aRniSnuli procesi grZeldeba alkoholuri duRi-

lis procesis dasrulebamde. daduRebuli durdo miewodeba sawret-sawnex danad-

gars, saidanac CamoiSveba daduRebuli Rvinis TviTnadeni fraqcia, sveli durdo ki 

daiwnexeba da am dros miRebuli nawnexi fraqcia miemarTeba gamosaxdel aparatSi 

da iq, sadac xdeba Rvinis distilatis miReba. gadasadeni aparatis kubSi darCenili 

ualkoholo Rvino vakuum-aparatSi koncentrirebis Semdeg gamoiyeneba fenoluri 

naerTebiT gamdidrebuli antioqsidanturi sasmelis – greipantis dasamzadeblad.  

Cven mier gamokvleulia TviTnadeni fraqciis moSorebis Semdeg darCenili sve-

li durdosagan gamownexili Rvinis gamoxdis procesi. kvlevis obieqtad SerCeul 

iqna qarTuli samrewvelo wiTeli jiSis yurZnis – saferavis durdos daduRebisa 

da TviTnadeni fraqciis moSorebis Semdeg darCenili sveli durdos Rvino, romlis 

gamoxdac ganxorcielda Sarantis aparatSi. gamoxdis Sedegad miRebul distilateb-

Si eTilis spirtisa da minarevebis Semcveloba gamokvleul iqna arsebuli saxel-

mwifo standartebis mixedviT [2]. 

gamokvlevis Sedegebi. literaturaSi arsebuli monacemebis Tanaxmad, evropuli 

tipis TeTri yurZnis daduRebuli tkbilis gamoxdis procesSi rTuli eTerebisa da 

aldehidebis Semcveloba maqsimums aRwevs sawyis fraqciebSi da umniSvnelod 

izrdeba bolo fraqciebSi. magaliTad, a. laSxis mier Catarebuli gamokvlevebis 

Sedegebis mixedviT aldehidebis, eTerebisa da umaRlesi spirtebis naxadSi gadasvla 

intensiurad mimdinareobs gamoxdis dasawyisSi. Semdeg mcirdeba rogorc eTilis 

spirtis, ise minarevebis koncentracia. 
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kvlevis obieqts warmoadgenda tkbilis WaWaze daduRebis TviTnadeni fraqciis 

mocilebis Semdeg darCenili sveli durdos Rvino. me-2 nax-is monacemebidan Cans, 

rom eTilis spirtis raodenobrivi Semcveloba kanonzomierad mcirdeba distili-

rebul fraqciebSi. rac Seexeba minarevebs (aldehidebsa da eTerebs), maTi Semcve-

lobis amsaxveli mrudebi ar xasiaTdeba erTgvarovnebiT. es miuTiTebs im qimiur 

gardaqmnebze, romlebic mimdinareobs gamoxdis procesSi sxvadasxa faqtoris gav-

leniT. kerZod, aldehidebis Semcveloba distilirebul fraqciebSi mTeli gamoxdis 

procesSi izrdeba da maqsimalur mniSvnelobas aRwevs bolo fraqciebSi, xolo 

eTerebi, ZiriTadad distilatis sawyis fraqciebSi grovdeba. aqroladi minarevebis 

distilatSi gadasvla damokidebulia ara marto calkeuli komponentebis duRilis 

temperaturasa da koncentraciaze, aramed wyal-spirtian xsnarebSi maT xsnadobazec. 

Ees ukanaskneli ki damokidebulia nedli spirtis qimiur Sedgenilobaze. imasTan 

dakavSirebiT, rom durdoze daduRebuli tkbilis qimiuri Sedgeniloba sagrZnob-

lad gansxvavdeba evropuli xerxiT daduRebuli Rvinis Sedgenilobisagan. es faq-

tori mniSvnelovan gavlenas axdens Rvinis distilatis qimiur Sedgenilobasa da 

Tvisebebze. 

 

 

 

nax. 2. eTilis spirtisa da minarevebis Semcveloba sxvadasxva fraqciaSi 

 WaWis distilatis gamoxdis procesSi: 1 – eTilis spirti; 2 _ aldehidebi; 3 – eTerebi 

 

me-3 nax-ze naCvenebia raxis zeTisa da misi Semadgeneli komponentebis Semcve-
loba sxvadasxva fraqciaSi WaWis distilatis gamoxdis procesSi. raxis zeTi war-

modgenilia izoamilis, izobuTilisa da oqtilis spirtebiT. amaTgan ZiriTadi kom-

ponentia izoamilis spirti. 

me-3 nax-is monacemebidan kargad Cans, rom raxis zeTis Semcveloba sawyis fraq-

ciebSi jer izrdeba, Semdeg mcirdeba Tavis minimalur mniSvnelobamde; me-5 fraq-

ciaSi kvlav izrdeba, Semdeg kanonzomierad mcirdeba da minimalur mniSvnelobas 

aRwevs bolonaxad fraqciebSi. igive kanonzomierebas eqvemdebareba izoamilis spir-

tis raodenobrivi Semcvelobis amsaxveli mrudebi. 
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nax. 3. raxis zeTisa da misi Semadgeneli komponentebis Semcveloba sxvadasxva  

fraqciaSi WaWis distilatis gamoxdis procesSi: 1 – raxis zeTi; 2 – izoamilis  

spirti; 3 _ izobuTilis spirti; 4 _ oqtilis spirti 

 

me-4 nax-ze warmodgenilia gadadenili distilatis qimiuri Sedgenilobis cvli-

lebebi nedli spirtis gamoxdis procesSi. miRebuli fraqciebis organoleptikuri 

maCveneblebis analizi cxadyofs, rom saukeTeso xarisxis distilati miiReba dis-

tilatis gamoxdis procesSi pirveli 35 %-is moxsnis Semdeg. darCenili bolonaxadi 

fraqciis xelmeored gamoxda sasaqonlo fraqciebis damatebiTi raodenobis misa-

Rebadaa saWiro. 

 
 

nax. 4. Ggadadenili distilatis qimiuri Sedgenilobis cvlilebebi  

nedli spirtis gamoxdis procesSi: 1 – eTilis spirti; 2 – raxis zeTi;  

3 – aldehidebi; 4 _ eTerebi; 5 _ meTanoli  

cnobilia, rom bolonaxadi fraqciebi Seicavs didi raodenobiT maRalmaduRar 

spirtebs C3-dan C10-mde da β-fenileTilis spirts. Ees ukanaskneli sasmels aZlevs 

vardis aromats. amasTan, aucilebelia bolonaxadi fraqciis xelmeored gamoxda da 

miRebuli sasaqonlo fraqciebis ZiriTad produqtTan kupaJireba. 

qimiuri Sedgenilobisa da organoleptikuri maCveneblebis gaTvaliswinebiT 

distilatis gamoxdisas mizanSewonilia Tavnaxadi fraqciis moSoreba. Suanaxadis 

gamosavali Seadgens 35 %-s xolo, rac Seexeba bolonaxad fraqcias, sasaqonlo 

produqciis damatebiTi raodenobis miRebis mizniT SeiZleba misi xelmeored ga-

moxda.  

1-l, me-2, me-3 cxrilebSi da me-5 nax-ze mocemulia Tavnaxadi, Suanaxadi da 

bolonaxadi fraqciebis qimiuri Sedgenilobebi.  
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cxrili 1  

Tavnaxadi fraqciis qimiuri Sedgeniloba 

  
 

cxrili 2  
Suanaxadi fraqciis qimiuri Sedgeniloba 

№ 
gamosacdeli maCveneblebis dasaxeleba da 

erTeulebi 

faqtobrivi 

monacemebi 

gamocdis 

meTodebi 

1 eTilis spirtis moculobiTi wili, % 76.1 გოსტ 13191-73 

2 

umaRlesi spirtebis masuri koncentracia,  

mg/100 sm3, uwylo spirtSi: 

n/propanolis masuri koncentracia;  
izobuTanolois masuri koncentracia;  
izoamilis spirtis masuri koncentracia 

 
231.3 
35.1 
37.6 

158.6 

EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 

3 
aldehidebis masuri koncentracia, mg/100 sm3, 
uwylo spirtSi, ZmarmJava aldehidze 

gadaangariSebiT  
63.8 gost 12280-75 

4 
eTerebis masuri koncentracia, mg/100 sm3, 

uwylo spirtSi, ZmarmJava eTilis eTerze 

gadaangariSebiT 

82.9 

EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 

5 meTilis spirtis masuri koncentracia, g/dm3 0.32 

EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 

  

№ 
gamosacdeli maCveneblebis dasaxeleba da 

erTeulebi 

faqtobrivi 

monacemebi 

gamocdis 

meTodebi 

1 eTilis spirtis moculobiTi wili, % 93.3 გოსტ 13191-73 

2 

umaRlesi spirtebis masuri koncentracia,  

mg/100 sm3, uwylo spirtSi: 

n/propanolis masuri კoncentracia;  
izobuTanolis masuri koncentracia; 
izoamilis spirtis masuri koncentracia 

 
62.0 
16.0 
15.0 
31.0 

EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 

3 
aldehidebis masuri koncentracia, mg/100 sm3, 
uwylo spirtSi, ZmarmJava aldehidze 

gadaangariSebiT 

97.1 gost 12280-75 

4 
eTerebis masuri koncentracia, mg/100 sm3, 

uwylo spirtSi, ZmarmJava eTilis eTerze 

gadaangariSebiT 

188 

EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 

5 meTilis spirtis masuri koncentracia, g/dm3 2.26 
EX-PR-11(01)-G-01 
validirebuli 

meTodika 
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cxrili 3  
bolonaxadi fraqciis qimiuri Sedgeniloba 

№ 
gamosacdeli maCveneblebis dasaxeleba da 

erTeulebi 

faqtobrivi 

monacemebi 

gamocdis 

meTodebi 

1 eTilis spirtis moculobiTi wili, % 64,0 გოსტ 13191-73 

2 

umaRlesi spirtebis masuri koncentracia,  

mg/100 sm3, uwylo spirtSi: 

 n/propanolis masuri koncentracia;  
 izobuTanolois masuri koncentracia; 
 izoamilis spirtis masuri koncentracia 

 
184,6 
30,2 
18,8 

135,6 

EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 

3 
aldehidebis masuri koncentracia, mg/100 sm3, 
uwylo spirtSi, ZmarmJava aldehidze 

gadaangariSebiT 

 31.9 gost 12280-75 

4 
eTerebis masuri koncentracia, mg/100 sm3, 

uwylo spirtSi, ZmarmJava eTilis eTerze 

gadaangariSebiT 

0.0 

EX-PR-11(01)-G01 
validirebuli 

meTodika 
 

 5 meTilis spirtis masuri koncentracia, g/dm3 0.19 
EX-PR-11(01)-G-01 
validirebuli 

meTodika 

 
 

 
nax. 5. eTilis spirtis minarevebis Semcveloba WaWis  

distilatis sxvadasxva fraqciaSi 

warmodgenili cxrilebisa da me-5 nax-is monacemebis analizis safuZvelze 

SeiZleba iTqvas, rom: 
• nedli spirtis fraqcionirebisas umaRlesi spirtebis (raxis zeTis) ZiriTadi 

raodenoba rCeba Suanaxad da bolonaxad fraqciebSi;  
• aldehidebi (da maT Soris ZmarmJava aldehidi) koncentrirdeba Tavnaxad fraq-

ciaSi, Semdeg fraqciebSi maTi Semcveloba kanonzomierad mcirdeba;  
nedli spirtis gadadenis procesSi eTerebi aseve didi raodenobiTaa warmo-

dgenili Tavnaxad fraqciaSi. Semdeg modis Suanaxadi fraqcia, xolo bolonaxad 

fraqciaSi isini, saerTod, ar moipoveba; toqsikuri nivTierebis – meTanolis umetesi 

nawili gadadis Tavnaxad fraqciaSi da, Sesabamisad, sasaqonlo fraqciaSi nedli 
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spirtis gamoxdisas mosaSorebeli Tavnaxadi fraqciis raodenobis regulirebiT 

SesaZlebelia misi raodenobrivi Semcvelobis normamde dayvana. 

  
daskvna 

amrigad,Ggamokvleulia saferavis jiSis yurZnis gadamuSavebisas miRebuli TviT-

nadeni fraqciis moxsnis Semdeg darCenili sveli durdosagan gamownexili Rvinis 

distilatis miRebis procesi. Dmocemulia minarevebis Semcveloba Tavnaxad, Suanaxad 

da bolonaxad fraqciebSi, rac nedli spirtis gamoxdis optimaluri teqnologiuri 

reJimebis SerCevis saSualebas iZleva. 
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FOOD INDUSTRY 
 

STUDY OF THE PROCESS OF WINE DISTILLATION, THE RESIDUE OF WET 
PULP OF RED GRAPES 

M. Loladze, N. Bagaturia, E.Kalatozishvili, G. Bagaturia 

(Research Institute of Food Industry of the Georgian Technical University) 
 

Resume. It is studied the dynamics of volatile compounds transfer into distillate, received via distillation 
of processed by Kakhetian method Saferavi grape wet must, remained after separation of wine’s free-run. 
There are shown the peculiarities of ethyl alcohol and impurities transfer into distillate in the process of 
distillation. The optimal parameters for the selection of individual fractions of the distillation fractionation of 
raw alcohol are selected. There is found the chemical composition of the head, heart and tail fractions of the 
raw grape alcohol process. 

 

 Keywords: ethyl alcohol; impurities; red grapes; wet pulp; wine distillation. 
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mSenebloba 

 

 

satransporto gvirabebis usafrTxoeba 

marina grZeliSvili, konstantine WuraZe  

(saqarTvelos teqnikuri universiteti) 
 

reziume: gvirabebis mSeneblobisa da eqspluataciis procesSi xdeba sxvadasxva 

saxis avaria, romelTa xasiaTi dakavSirebulia iseT faqtorebTan, rogoricaa gvirabis 

sigrZe, misi ganivkveTis zomebi, mdebareoba da CaRrmavebis sidide, sainJinro-geologi-

uri pirobebi da mSeneblobis meTodi. 

gvirabebis mSeneblobisas yvelaze xSiria: qanis Camoqceva sangrevSi, droebiTi da 

mudmivi samagris Warbi deformaciebi da rRveva, gamonamuSevris datborva, haeris Zli-

eri gaWuWyianeba an dakvamlianeba, xanZari da afeTqebebi. mSenebare gvirabebSi avariebi 

umetes SenTxvevaSi moulodnelia, eqspluataciaSi myof gvirabebSi ki ZiriTadad kons-

truqciis rRvevisa da deformaciis xangrZlivi procesebis Sedegia. aq gamonaklisia 

xanZari da sxvadasxva mizeziT gamowveuli afeTqebebi. 

 

sakvanZo sityvebi: avaria; gvirabi; grunti; konstruqcia; mSenebloba; portali; 

qani; xanZari. 

 

Sesavali 

gvirabebis mSeneblobas dRes gansakuTrebuli mniSvneloba aqvs ara marto 

rTul da mTagorian regionebSi transportis aqtiurad gatarebisaTvis, aramed mzar-

di tendenciis mqone qalaqebisaTvis metropolitenis, saqalaqo komunikaciisa Tu 

sxva samoqalaqo da samrewvelo obieqtebis Seuferxebeli da usafrTxo muSaobisaT-

vis. 

zemoaRniSnulidan gamomdinare, miwisqveSa nagebobebis daproeqteba da mSeneb-

loba garkveul potenciur riskebTanaa dakavSirebuli. amitom aucilebelia im ti-

puri Tu cvalebadi gruntebis gaTvaliswineba, sadac momavalSi mSenebloba unda 

ganxorcieldes, raTa minimumamde iqnes dayvanili yvela SesaZlo garTuleba. 

gvirabi aris kapitaluri struqtura, romelic gankuTvnilia xangrZlivi 

(100_150 welze meti droiT) momsaxurebisaTvis. am periodSi igi unda akmayofilebdes 

im moTxovnebs, romlebic uzrunvelyofs mTliani struqturisa da misi Semadgeneli 

nawilebis saimedoobas, gamZleobas, aRdgenis unarsa da SenarCunebas. 

praqtikis mixedviT, rogorc wesi, gvirabebis eqspluataciis pirveli 5_10 wlis 

ganmavlobaSi, struqturebisa da saoperacio aRWurvilobis seriozuli dazianeba 

ar xdeba. ZiriTadad mxolod 15_25 wlis Semdeg xdeba garkveuli defeqtebis SemCneva, 

romlebic gamowveulia haeris temperaturis mkveTri cvlilebiT, agresiuli wylebis 

zemoqmedebiT da a.S. amas emateba isic, rom izrdeba saSeni masalebisa da gvirabis 

mimdebare gruntis daZveleba. 

gvirabebis saimedoobis seriozuli darRveva SeiZleba moxdes nebismier dros 

bunebrivi katastrofebis (miwisZvrebi, zvavebi, kldeebis CamoSla, wyaldidoba), aseve 
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usafrTxo eqspluataciis pirobebis Seusruleblobis, struqturuli defeqtebis 

(portalebi, gzebi, operatiuli aRWurviloba) SemTxvevaSi, Senobis drouli Semo-

wmeba da SekeTebis ugulebelyofisas. 

eqspluatirebul gvirabebSi momxdari ubeduri SemTxvevebi dakavSirebulia 

struqturebisa da aRWurvilobis uecar, zogad an nawilobriv dazianebasTan, xanZ-

rebTan da afeTqebebTan, haeris dabinZurebasTan, datborvasTan, rac xSirad iwvevs 

gvirabis xangrZliv gaCerebas, ekonomikur zarals da, zog SemTxvevaSi, msxverplsac. 

 

ZiriTadi nawili 

gvirabebis mSeneblobisa da eqspluataciis procesSi xdeba sxvadasxva saxis 

avaria, romelTa xasiaTi, rogorc zemoT aRvniSneT, ganisazRvreba iseTi faqtore-

biT, rogoricaa gvirabis sigrZe, misi ganivkveTis zomebi, mdebareoba da CaRrmavebis 

sidide, sainJinro-geologiuri pirobebi da mSeneblobis xerxi. 

zaralis xarisxisa da ngrevis sididis mixedviT avariebi SeiZleba pirobiTad 

daiyos did da adgilobriv avariebad. didi avariebi moicavs mTel sagvirabo nage-

bobas da iwvevs misi funqcionirebis Sewyvetas xangrZlivi droiT. 

adgilobrivi avariebis dros ki xdeba gvirabis rRveva mxolod garkveul uban-

ze da avariis Sedegebis likvidacia SesaZlebelia mcire droSi. 

gvirabebis mSeneblobisas zemoT CamoTvlili yvelaze ufro xSiri avariebis 

garda, avariuli situaciebi SeiZleba dakavSirebuli iyos mowyobilobebisa da meqa-

nizmebis (farebi, gvirabgamyvani manqanebi, saburRi danadgarebi) uecar dazianebas-

Tan, vagonetebisa da elmavlebis relsebidan amovardnasTan, gvirabSi myofi sain-

Jinro komunikaciebis (wyalgayvaniloba, eleqtrokabelebi, SekumSuli haeris mil-

gayvaniloba) da agregatebis (kompresorebi, ventilatorebi, tumboebi) dazianebasTan. 

eqspluataciaSi myof gvirabebSi avariebi ZiriTadad analogiuria imisa, rac 

xdeba mSenebare gvirabebSi, Tumca maT garkveuli specifikac axasiaTebs. magaliTad, 

Tu mSenebare gvirabebSi avariebis umetesoba xdeba sangrevisa da mis mimdebare zo-

naSi, rac naklebad exeba mza gvirabis nawils, eqspluataciaSi myof gvirabSi avaria 

SeiZleba moxdes nebismier adgilas _ gvirabis dasawyisidan mis bolomde. mSenebare 

gvirabebSi avariebi ZiriTadad moulodnelia, eqspluataciaSi myof gvirabebSi ki 

avariebi, xSir SemTxvevaSi, konstruqciis rRvevisa da deformaciis xangrZlivi pro-

cesebis Sedegia. aq gamonaklisia xanZari da sxvadasxva mizeziT gamowveuli afeT-

qebebi. 

qanis Camoqcevis, samagris deformaciisa da rRvevis, haeris gaWuWyianebis, xan-

Zrisa da afeTqebebis garda, eqspluataciaSi myof gvirabebSi SeiZleba moxdes: por-

talebisa da portalwina Wrilebis rRveva, Siga konstruqciebis dazianeba, moZ-

raobis usafrTxoebis darRveva saeqspluatacio aRWurvilobis mwyobridan gamosv-

lis gamo. 

gansakuTrebul safrTxes uqmnis moqmed satransporto gvirabebs xanZari. maga-

liTad, 1987 wels londonis metroSi yvelaze didi xanZris dros 30 adamiani dai-

Rupa, xolo kings krosis sadguris Senoba mTlianad ganadgurda. 1979 wels san-

franciskoSi, yuris qveS mdebare wyalqveSa gvirabSi gaCenili xanZris Sedegad erTi 

adamiani daiRupa da 23 daSavda. imave wels iaponiaSi, nihozakas sagzao gvirabSi 

gaCenili xanZris Sedegad 7 adamiani daiRupa, 2 ki _ daSavda. gvirabis 13-wliani 

eqspluataciis ganmavlobaSi, hamburgSi 36 xanZari gaCnda. 1995 wels baqos metroSi 

momxdarma xanZarma 300-mde adamiani Seiwira. 
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mSenebare gvirabebSi avariebi seriozul safrTxes warmoadgens. mSeneblobis 

procesSi SesaZlebelia kldis uecari Camongreva, safris ganadgureba da defor-

macia, miwisqveSa wylebis agresia, gamonabolqvi airebis dagroveba, xanZari, afeTqeba 

da a.S. aRsaniSnavia, rom yoveli ubeduri SemTxveva ukontrolo situaciaasTanaa 

dakavSirebuli.  

katastrofuli Sedegebi gamoiwvia, magaliTad, lotSbergis gvirabSi (Sveica-

ria), kldis Camongrevam, rasac 25 adamiani emsxverpla, xolo did britaneTSi, 

kempingis gvirabSi, meTanis afeTqebisas daiRupa 16 adamiani, 30 ki _ daSavda . 

avariebisagan arc Tbilisis metropoliteni aRmoCnda dazRveuli. 1982 wlis 

ivnisSi, metropolitenis marcxena gadasarbeni gvirabis mSeneblobisas cecxli gau-

Cnda damtvirTavi manqanis eleqtromomaragebis kabels. am momentisaTvis gvirabi 

gayvanili iyo 750 m sigrZeze da niavdeboda ventilatoriT, romelic damontaJebuli 

iyo sangrevidan 10 m-Si, da haers zedapirisken qaCavda liTonisa da rezinis Slan-

gebiT. damtvirTavi manqanis muSaobisas moxda daxveuli kabelis izolaciis gar-

Rveva, ramac gamoiwvia xanZari. aalebis SemCnevisTanave muSebi amovidnen zedapirze, 

xolo gvirabSi 500 m sigrZeze mxuTavi airis Semcvelobam (samTo maSvelebis mo-

nacemebiT) 0,05 %-s gadaaWarba. SekumSuli haeriT gvirabis degazaciasa da eleqtro-

momaragebis aRdgenas dRe-Rameze meti dasWirda. 

cxadia, rom rogorc mSenebare, ise eqspluataciaSi myofi gvirabebi maRali 

riskis zonebia da avariul situaciebSi warmoadgens safrTxes adamianTa sico-

cxlisa da janmrTelobisaTvis. 

bolo aTwleulebSi gvirabebSi avariebis mcire kleba dafiqsirda, rac maregu-

lirebeli bazis, konstruqciisa da mSeneblobis inJineriisa da teqnologiis gaum-

jobesebiT, Sromis dacvisa da usafrTxoebis moTxovnebis gamkacrebiT da sxva Ro-

nisZiebebis gatarebiT aixsneba. Tumca, mniSvnelovani progresis miuxedavad, Tana-

medrove teqnologias jer kidev ar gaaCnia gvirabebis mSeneblobis absoluturad 

usafrTxo meTodebi da SesaZlo avariebis prognozirebis saSualebebi. sxva sir-

TuleebTan erTad arsebobs araerTi bunebrivi faqtori, romelmac SeiZleba mou-

lodnelad msgavsi avaria gamoiwvios. aseTi avariebi ise swrafad viTardeba, rom 

yovelTvis ar aris SesaZlebeli Sesabamisi adekvaturi zomebis miReba adamianebis 

gadasarCenad da Sedegebis aRmosafxvrelad. 

  
daskvna 

mSeneblobisa da eqspluataciis procesSi avariuli situaciebis riskis mi-

nimumamde Semcirebis mizniT saWiroa Semdegi rekomendaciebis gaTvaliswineba:  

• srulmasStabiani da guldasmiTi geologiuri kvleva-Ziebis Catareba rogorc 

gvirabis mSeneblobis dawyebamde, ise mSeneblobis procesSi, raTa gamovlinil 

iqnes yvela mimdinare geologiuri procesi (gravitaciuli, seismoteqtonikuri, 

hidroairdinamikuri, geoteqnikuri da sxv). rTul pirobebSi, avariis riskis 

SemTxvevaSi, mizaSewonilia sakvlev-saZiebo samuSaoebis moculobisa da Rire-

bulebis gazrda gvirabis mSeneblobis Rirebulebis 4-5 %-mde. 

• geoteqnikuri situaciis mecnierulad dasabuTebuli analizi gvirabis mSeneb-

lobis raionSi saSualebas iZleva maRali sizustiT gakeTdes saxifaTo zone-

bis warmoqmnis prognozi da miRebul iqnes drouli zomebi SesaZlo avariis 

Tavidan asacileblad.  

• moqmed normatiul dokumentebTan mkacri SesabamisobiT optimaluri daproeq-

tebis meTodebis gamoyeneba konkretuli bunebrivi, klimaturi, topografiuli, 




