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informatika 

 

 

Zveli qarTuli nabeWdi simboloebis amocnoba 

mariam CxaiZe, daviT qobulaZe, sofio barnovi  

(saqarTvelos teqnikuri universiteti) 

 

reziume: naSromSi ganxilulia kvlevebi, romlis mizania xelovnuri neironuli 

qselebiT Zveli qarTuli nabeWdi simboloebis amocnoba. TvalsaCinoa naSromis 

aqtualuroba dReisaTvis, rodesac aqtiurad mimdinareobs rogorc qarTuli enis, 

aseve qarTuli literaturis cifrul formatSi gadayvanis (kompiuterizaciis) 

procesebi. aRniSnuli amocanis gadaWra xels Seuwyobs da daexmareba rogorc sa‐

qarTveloSi, ise ucxoeTSi arsebul biblioTekebs, sadac daculia didi moculobis 

Zveli qarTuli literatura. Zveli qarTuli simboloebis amocnobis e. w. gaci‐

frebis, anu eleqtronul formatSi gadayvanis programa sagrZnoblad gaaadvilebs 

maTi kompiuterizaciis process da daexmareba Zvel qarTul enasa da literaturaze 

momuSave mkvlevrebs dazustebuli kvlevebis SesrulebaSi. 

amocnobisa da swavlebis procedurebSi gamoyenebulia pirdapiri gavrcelebis 

neironuli qseli. eqsperimentuli kvlevebi daiwyo jer orSriani neironuli qse‐

liT, xolo Semdeg dasrulda samSriani neironuli qseliT. Sedgenilia pirdapiri 

gavrcelebis neironuli qseli, romelic amoicnobs fontis zoma 16 da fonti BPG 

Dejavu Sans simboloebs: asomTavrulsa da nusxurs. Sedegad gamoaqvs sami SesaZlo 

simbolo, romlebic dalagebulia msgavsebis zomis (damTxvevis procentis) klebis 

mixedviT. amocnobis xarisxi Psw=88 % aris asomTavrulisTvis, xolo Psw=85 % _ 

nusxurisaTvis.  

amocnobis sizustisa da saimedoobis gaumjobesebis mizniT gamoyenebulia kon‐

voluciuri neironuli qseli, ris safuZvelzec Sesrulda pirdapiri gavrcelebis 

neironul qselze miRebuli Sedegebis konvoluciur neironul qselTan Sedareba. 

konvoluciuri neironuli qselis sizustem miaRwia 92 %-s. 

 

sakvanZo sityvebi: amocnoba; pirdapiri gavrcelebis xelovnuri neironuli qse‐

lebi; Zveli qarTuli teqstebi. 

 

Sesavali 

qarTuli damwerloba Sedgeba sami istoriuli sistemisagan: asomTavrulis (xu‐

curi asomTavruli, mrgvlovani, asomTavruli), nusxurisa (xucuri, nusxa-xucuri, 

kuTxovani) da mxedrulisagan. TiToeul maTgans damaxasiaTebeli grafikuli stili 

aqvs, magram asoTa moxazulobaTa cvalebadobis TvalsazrisiT, nusxuri damwerloba 

asomTavrulis ganviTarebis Sedegia, xolo mxedruli _ nusxurisa. Zvel qarTul 

anbanSi 38 aso-niSani iyo, romelTagan xuTi Tanamedrove qarTulSi aRar gamoiyeneba. 

asomTavrulis grafikuli sistema martivi geometriuli elementebis _ wrisa da 
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swori xazisagan aris nawarmoebi. nusxurSi asoebi marjvnivaa gadaxrili da kuTxo‐

vani forma aqvs. iseve rogorc asomTavrulSi, nusxurSic asoTa vertikaluri xazebi 

horizontalurze sqelia. mxedruli kaligrafia arabulis zegavleniT Seiqmna, 

romelSic TiTqmis yvela niSnis erTmaneTze gadabmaa SesaZlebeli [1, 2].  

pirvelad qarTuli damwerloba unikodis standartSi aisaxa 1991 wlis oqtom‐

berSi, 1.0 versiaSi [4]. nusxuri aso-niSnebi unikodSi 2005 wels gamoCnda, rogorc 

calke jgufSi qarTuli damateba (U+2D00–U+2D2F). 2016 wels ki Sriftis qarTvelma 

dizainerebma da SemmuSaveblebma maikl eversonTan TanamSromlobiT waradgines 

ganacxadi qarTuli aso-niSnebis kidev erTi jgufis dasamateblad unikodSi, saxel‐

wodebiT `qarTuli gafarToebuli~ (U+1C90–U+1CBF) [5]. 

 

 ZiriTadi nawili 

 swavlebisa da amocnobis procedurebi. kvlevis mizani iyo Zveli qarTuli 

(asomTavruli, nusxuri) nabeWdi simboloebis amocnoba. am etapze amocnoba 

xorcieldeboda BPG DejaVu Sans (zoma 12) fontisaTvis.  

asomTavruli →→ � , � , � , �  ..., nusxuri →� , � , � , � ... 
mxedruli → a, b, g, d ... … 

asomTavrulSi an nusxurSi dawerili teqstis wakiTxvisaTvis gamoyenebul iqna 

fonti _ BPG DejaVu Sans. mxedrulSi dawerili teqsti fontis Secvlis Semdeg 

gadadis Zvel qarTulSi; mxedrulSi dawerili teqsti nusxurSi gadayavs fonts _ 

BPG Nateli Nusxuri Regular. mxedrulSi dawerili teqsti asomTavrulSi gadayavs fonts 

_ BPG Nateli AsoMtavruli Regular. 

amocana cnobilia, rogorc amocnoba maswavlebliT. winaswar gansazRvrulia 

realizaciaTa ramdenime klasi. maTgan erT-erTs miekuTvneba amosacnobi realizacia, 

romelic waredgineba neironul qsels Semavali signalebiT _ saxis niSanTa veq‐

toriT (realizaciiT), anu saswavlo nakrebi klasebis miTiTebiT. swavleba mas‐

wavlebliT imas gulisxmobs, rom TiToeuli Semavali veqtorisaTvis arsebobs miz‐

nobrivi veqtori, romelic warmoadgens sasurvel Sedegs, anu miuTiTebs, Tu romel 

klass miekuTvneba igi. Semaval da miznobriv veqtorebs ewodeba maswavlebeli wyvi‐

li. qsels waredgineba Semavali veqtori, qseli gamoiTvlis gamomaval veqtors, 

xolo sxvaoba (Secdoma) ukukavSiriT miewodeba qsels da sinafsuri wonebi icvleba 

im garkveuli algoriTmis Tanaxmad, romelic miiswrafvis Secdomis minimizaciisa‐

ken. sinafsuri wonebis gadawyoba grZeldeba manam, sanam Secdoma ar gaxdeba misaRebi 

mcire sidide. saxes aRwers Semavali veqtori, romelic niSnebis iseT erTobliobas 

unda moicavdes, rom erTmniSvnelovnad ganisazRvros klasi. Tu niSnebi arasak‐

marisia, maSin saxe qselma SeiZleba ramdenime klass miakuTvnos, rac Secdomaa. 

swavlebis dasrulebis Semdeg qsels SeiZleba waredginos misTvis ucnobi saxe da 

miiReba pasuxi, Tu romel konkretul klass miekuTvneba igi. aseTi neironuli qse‐

lis topologia xasiaTdeba imiT, rom gamomaval SreSi neironebis raodenoba udris 

amosacnobi klasebis raodenobas. Tu qselma sworad amoicno, maSin signali (pasuxi) 

erT, am klasis Sesabamis neironze iqneba, magram, Tu signali erTze met neironze 

aRmoCndeba, maSin es imis maniSnebelia, rom zusti amocnoba ar moxda. neiroqseluri 

teqnologiebiT Znelad formalizebadi amocanis gadawyveta ki am amocanis adekva‐

turi xelovnuri neironuli qselis sinTezze miuTiTebs [3].  
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swavlebis procesSi programis Semaval monacemebs warmoadgens gamosaxule‐

bebis direqtoria. aucilebeli ar aris gamosaxulebebi iyos fiqsirebuli zomis. 

mTavaria masze srulad Candes simbolo. gadmocemuli suraTi gadadis binarul 

matricaSi, romelic isev muSavdeba da Sedegad rCeba binaruli matricis mxolod 

is minimaluri sivrce, romelic SemosazRvravs simbolos. procedurebi Sesrulda 

samSriani neironuli qselisaTvis. maTgan nulovani Sre gamoTvlebSi ar monawi‐

leobs. aqtivaciis funqciad gamoiyeneba safexurisebri hevisaidis funqcia. ݂ሺܰܶܧሻ  ൌ 1-s, Tu ܰܶܧ ൐ൌ 0-is; 0-s, Tu ܰܶܧ ൏ 0-ze; qselis yvela neironisTvis gamoiyeneba erTi 

da igive aqtivaciis funqcia, romlis gamomavali monacemebi warmoadgens binarul 

veqtors. amgvarad, neironuli qseli homogenuria da binaruli. muSaobis procesSi 

qsels waredgineba BPG DejaVu Sans fontis 16 zoma simboloebi. 

programis muSaoba iyofa or etapad: swavleba da amocnoba. rogorc aRvniSneT, 

muSaobis procesSi qsels waredgineba konkretuli zomis simboloTa gamosaxule‐

bebi. magaliTisaTvis ganvixiloT asomTavruli simbolo �  (mxedruli Sesatyvisi _ 

`a~). nusxuri simboloebisTvisac igive teqnikuri procesebi xorcieldeba, oRond im 

gansxvavebiT, rom yuradReba eqceva Semosuli simbolos simaRles (kegls), riTac 

SeiZleba imis gansazRvra, Tu romel xazSi iwereba simbolo, rac gaaadvilebs simbo‐

loTa gadarCevis process amocnobis etapisaTvis. 

Tavdapirvelad, Semosuli simbolos gamosaxuleba gadadis organzomilebian 

binarul matricaSi. misi TiToeuli piqseli mowmdeba da Tu is TeTri ferisaa, maSin 

Sesabamisi piqselis mniSvneloba matricaSi iqneba 0, xolo, Tu piqseli TeTri feris 

ar aris, maSin misi mniSvneloba matricaSi iqneba 1. aqedan gamomdinare, miiReba 

organzomilebiani matrica, romlis sigrZe iqneba neironebis raodenobis toli, xo‐

lo simaRle _ qselis Semosasvlelze (nulovan Sreze) iseTive, rogoric neironebis 

raodenobaa. gamosaxulebis zomebs ara aqvs mniSvneloba, sabolood misgan miiReba 

is umoklesi nawili, romelSic srulad Tavsdeba simbolo (nax. 1): 

 

 nax. 1  

mocemuli matrica gadadis erTganzomilebian veqtorSi da Sedis neironuli 

qselis sawyis (nulovan) Sreze Semavali monacemebis saxiT. erTganzomilebian veq‐
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torad gardaqmna ki Semdegnairad xdeba: matricis kiTxva iwyeba zeda marcxena kuT‐

xis elementidan da grZeldeba marjvniv. mwkrivis damTavrebis Semdeg wamkiTxveli 

gadmoinacvlebs momdevno mwkrivis ukidures marcxena wertilSi da gaagrZelebs 

kiTxvas marjvniv. ase grZeldeba manam, sanam mTeli matricis wakiTxva ar damTavr‐

deba. wakiTxuli mniSvnelobebi iwereba axal veqtorSi. aqve unda aRiniSnos, rom 

qselis nulovan Sreze neironebis raodenoba fiqsirebuli unda iyos, magram aso‐

mTavruli anbanis yvela simbolos ganzomileba (sigrZe, sigane) rodi emTxveva erT‐

maneTs. 

Sesabamisad qseli gamoarCevs yvelaze didi farTobis mqones da danarCen sim‐

boloTa veqtorebs Seavsebs 0-ebiT (nax. 2). Sedegad gveqneba: 

 

 nax. 2  

amrigad, Semosasvleli veqtori warmoadgens binaruli elementebis erToblio‐

bas, romlis mniSvnelobebia 0 da 1. binaruli veqtorisTvis generirdeba wonebis 

matrica, romlis TiToeuli elementi meryeobs -10-isa da 10-is diapazonSi (nax. 3). 

 

nax. 3 

generirdeba agreTve binaruli PAS veqtori pasuxebisTvis (nax. 4): 

 

nax. 4 

unda aRiniSnos, rom neironuli qselis pirveli Sris PAS veqtori, pirobiTad 

PAS1, sigrZiT ufro naklebia, vidre meore Sris PAS veqtori, pirobiTad PAS2. ker‐

Zod, PAS1-is sigrZe warmoadgens nulovan Sreze Semomavali veqtoris sigrZis meo‐

Txeds, xolo PAS2-is sigrZe _ nulovan Sreze Semomavali veqtoris sigrZis naxevars. 
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es ganawileba optimaluri aRmoCnda amocnobis Sedegebisa da muSaobis drois gaT‐

valiswinebiT. rogorc eqsperimentebma aCvena, amocnobis TvalsazrisiT ukeTesi 

Sedegebi miiRweva, roca Sridan Sreze gadasvlisas gamosasvleli veqtoris sigrZe 

ki ar mcirdeba, aramed izrdeba. amis mizezia aqtivaciis funqcia, romelic am Sem‐

TxvevaSi aris safexurisebri funqcia 0-is an 1-is mniSvnelobiT. Sedegad, roca, 

magaliTad, ܰܶܧ ൌ  100, aqtivaciis funqciis mniSnveloba aris - ݂ሺܰܶܧሻ  ൌ  1. igive 
Sedegi miiReba nebismieri arauaryofiTi ܰ ܰ – isTvis-ܶܧ ൌ ܶܧ  1, ݂ሺܰܶܧሻ  ൌ  1. Sewonili 

jami rac ar unda arauaryofiTi ricxvis toli iyos, misgan miiReba 1, xolo 

nebismieri uaryofiTi ricxvis SemTxvevaSi – 0. cxadia, es mTeli ricxvebis simrav‐

lis binarul sidideebze sakmaod SemWidroebuli proeqcia gamodis, rac Tvalsa‐

Cinod veRar gamokveTs gansxvavebebs simboloTa Soris da qseli sruliad gansxva‐

vebul simboloebsac ki maRali albaTobiT aigivebs erTmaneTTan. magram, Tu nei‐

ronul qselSi neironTa raodenoba gaizrdeba Sridan Sreze gadasvlisas, maSin 

saboloo SreSi, romelic qselis gamosasvlels warmoadgens, amocnobis procesi‐

saTvis binarul elementTa damTxvevis albaToba Semcirdeba. 

mosamzadebeli etapebis ganxilvis Semdeg unda aRiweros uSualod swavlebis 

procesi. Semomavali veqtori gadamravldeba wonebis matricaze. Sedegad miiReba NET 

Sewonili jamebi TiToeuli neironisaTvis (nax. 5). 

 

nax 5 

maTgan ki aqtivaciis funqcia miiRebs gamomaval OUT veqtors (nax. 6),  

 

nax. 6 

romelic Sedardeba PAS veqtors Semdegnairad ܴܱܴܴܧሾ݅ሿ ൌ  ܱܷܶሾ݅ሿ–  .ሾ݅ሿ  (nax. 7)ܵܣܲ 
 

 

nax. 7 

ERROR veqtori aCvenebs, romel wonebs sWirdeba koreqtireba (momateba an Sem-

cireba). Tu ܴܱܴܴܧሾ݅ሿ aris 0, maSin Sesabamis wonebs koreqtireba ar utardeba; xolo, 

Tu ܴܱܴܴܧሾ݅ሿ aris 1, maSin Sesabamisi indeqsis neironis wonebi Sesamcirebelia. Tu ܴܱܴܴܧሾ݅ሿ aris -1, maSin Sesabamisi indeqsis mqone neironis wonebi mosamatebelia. es 

procesi rom droSi optimalurad Sesruldes, qseli gamoTvlebis xarjze pirdapir 

xvdeba ramdenjer mouwevs Sesabamisi wonebis koreqtireba (momateba an Semcireba) 

da TiToeuli wonis veqtorisaTvis calke gamoyvanili koeficientis saSualebiT 
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pirdapir sasurveli raodenobiT cvlis wonebs. vTqvaT, ܴܱܴܴܧ-is gamoTvlis Semdeg 

aRmoCnda, rom Sesamcirebelia romelime ݇ indeqsis mqone neironis wonebi, raTa ݂ሺܰܶܧሻ gamovides uaryofiTi da Sedegad miRebul iqnes 0. 

Tavdapirvelad dot product iqneboda:  ܺ כ ௞ݓ   ൌ  ܺଵ כ  ௞ ଵݓ   ൅ ܺଶ כ ௞ ଶݓ   ൅ … ܺ௡ כ  ௞ ௡ݓ   ൌ  .ܶܧܰ 
radgan vambobT, rom saWiroa wonebis Semcireba, Tumca ar viciT ramdeniT, 

gveqneba aseTi utoloba: ଵܺ כ  ሺݓ௞ଵ െ ݌  כ ଵܺሻ  ൅ ܺଶ כ ሺݓ௞ଶ െ ݌  כ ܺଶሻ  ൅  … ൅ ଵܺ כ ሺݓ௞௡ െ ݌  כ ܺ௡ሻ  ൏  0, 
sadac ݌ saZiebeli koeficientia. 

Sedegad miiReba: ଵܺ כ ௞ ଵݓ  െ ݌  כ ଵܺ כ ଵܺ ൅ ܺଶ כ ௞ ଶ െݓ ݌  כ ܺଶ כ ܺଶ ൅ ڮ ൅ ܺଵ כ ௞ ௡ݓ െ ݌ כ ܺ௡ כ ܺଶ ൏ 0. 
es ki igivea, rac: ܰܶܧ െ כ ݌  ሺܺଵ כ ଵܺ െ ܺଶ כ ܺଶ ൅ ڮ ൅ ܺ௡ כ ܺ௡ሻ ൏ 0. 

am utolobaSi yvela sidide cnobilia garda saZiebeli ݌-si, ܰܶܧ esaa Tavda‐

pirveli Sewonili Jami, ܺሾ݅ሿ ki _ Semomavali veqtoris elementi. igive procesebi 

xdeba, roca wonebis veqtori mosamatebelia, mxolod im gansxvavebiT, rom TiToeul 

wonas emateba ݌ כ ଵܺ da utolobaSi iqneba 0-ze metoba an toloba. amgvarad, qseli 

daadgens TiToeuli neironis wonebis damakoreqtirebel koeficients, rac droSi 

sagrZnob optimizacias gamoiwvevs. 

SeiZleba iTqvas, rom swavlebis procesSi TiToeuli simbolosaTvis qsels 

miewodeba 10-mde gamosaxuleba, rac xels uwyobs amocnobis procesis ukeT war‐

marTvas. am gamosaxulebebze Sesamabisi simbolo dazianebulia (davuSvaT, waSlilia 

konturebi da simbolos Secvlili aqvs Tavdapirveli saxe). amiT swavlebis pro‐

cesis ganxilva asomTavruli simboloebisaTvis damTavrebulia. rac Seexeba nusxur 

simboloebs, am SemTxvevaSic swavlebis procesi igive funqcionaliT muSaobs. 

amocnobis procesi. am procesSi qsels waredgineba simbolos Sav-TeTri gamo‐

saxuleba. qseli gamoTvlebs atarebs TiToeuli monacemisTvis, rac bazaSi moepoveba 

da gamoaqvs Sedegebi. 

magaliTisTvis ganvixiloT simbolo �  -s saxecvlili varianti, romelic kon‐

turebis waSlis Sedegad warmodgeba Semdegi saxiT _ . 

rogorc swavlebis procesSi, am SemTxvevaSic aucilebelia simbolos Sav-Te‐

Tri suraTi gadavides organzomilebian matricaSi da Semdeg amoiWras umciresi 

teritoria, sadac simbolo Tavsdeba. 

miRebuli matrica gadadis erTganzomilebian veqtorSi da Sedis neironuli 

qselis Sesasvlelze (nax. 9). 

 
nax. 9 

amis Semdeg es veqtori mravldeba pirveli Sris wonebze, miRebuli ܰܶܧ Sede‐
gebi Sedis ݂ሺܰܶܧሻ funqciaSi da aqtivaciis funqciidan miRebuli Sedegi mravleba 
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meore Sris wonebze. meore SrisTvisac kvlav viRebT ܰܶܧ-s, romelsac amuSavebs 

aqtivaciis funqcia. sabolood ki miiReba qselis gamosavali (nax. 10): 
 

 

nax. 10 

msgavsi gamosavali iqmneba yvela simbolos ganxilvis Semdeg da TiToeuli 

maTganis Sedareba xdeba am simbolosaTvis neironuli qselis gamosasvlelze ar‐

sebul winaswar gansazRvrul gamosavalTan. elementis damTxvevis SemTxvevaSi amo‐

cnobis mniSvneloba izrdeba 1-iT, xolo Seusabamobis SemTxvevaSi mcirdeba 1.2-iT. 

saboloo Sedegs ki viRebT yvela im simbolosTan mimarTebiT, romelic bazaSi moi‐

poveba. amosacnobi simbolos procentuli msgavseba ase gamoiyureba (nax. 11). 
 

 

 nax. 11  

 me-11 nax-ze Sedegi warmodgenilia nawyvetis saxiT, sadac masivis TiToeuli 

elementi warmoadgens ormniSvnelobian simravles. pirveli aRniSnavs bazaSi simbo‐

los nomers da am simbolos gamosaxulebis variacias, xolo meore _ amosacnobad 

Semosuli simbolos masTan msgavsebis procents. 

amocnobis sizustisa da saimedoobis gaumjobesebis mizniT gamoyenebul iqna 

konvoluciuri neironuli qseli, ris safuZvelzec moxda sxvadasxva neironul qse‐

lze miRebuli Sedegebis Sedareba (pirdapiri gavrcelebis qseli da konvoluciuri 

neironuli qseli). 

aigo modeli funqcionaluri API-is gamoyenebiT. fundamenturi gansxvaveba srul‐

kavSirebian fenasa da konvoluciur fenas Soris is aris, rom dense Sreebi swavlobs 

globalur Sablonebs mis maxasiaTebel sivrceSi, xolo konvoluciis fenebi _ 

lokalur Sablonebs. saswavlo nimuSebi mocemulia me-12 nax-ze. 

 

nax. 12 
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mniSvnelovania aRniSnos, rom qseli iRebs Sesasvlelze Semdeg formas 

(image_height, image_width, image_channels). am SemTxvevaSi, konfigurirdeba Sesasvleli 

zoma (32, 32, 1), Conv2D da MaxPooling2D Sreebi. maxasiaTebeli rukebidan MaxPooling 

iRebs TiToeuli arxis maqsimalur mniSvnelobas. arxebis raodenobas akontrolebs 

pirveli argumenti, romelic gadaecema Conv2D fenebs (32, 64 an 128). Semdegi nabiji 

aris am gamosasvlelis miwodeba srulkavSirebian klasifikatorze, romelic aRini‐

Sneba Dense Layers-iT. konvoluciuri qselis arqiteqtura ase gamoiyureba: 

from tensorflow.keras.models import Sequential 
cnn = Sequential() 
from tensorflow.keras.layers import Conv2D, Dense, Flatten, MaxPool2D 
cnn.add(Conv2D(filters=64, kernel_size=(3, 3), activation='relu',  
 input_shape=(32, 32, 1))) 
cnn.add(MaxPool2D(pool_size=(2, 2))) 
cnn.add(Conv2D(filters=128, kernel_size=(3, 3), activation='relu')) 
cnn.add(MaxPool2D(pool_size=(2, 2))) 
cnn.add(Flatten()) 
cnn.add(Dense(units=128, activation='relu')) 
cnn.add(Dense(units=12, activation='softmax')) 
cnn.compile(optimizer='adam', 
 loss='categorical_crossentropy',  
 metrics=['accuracy']) 
cnn.summary() 

modeli satesto monacemebze. rogorc miRebuli Sedegi aCvenebs validaciis 

sizuste aRwevs 92 %-s. 

test_loss, test_acc = model.evaluate(test_images, test_labels) 
>>> print(f "Test accuracy: {test_acc:.3f}") 
accuracy: 0.92289000058174133 

 

daskvna 

zemoaRniSnulidan gamomdare, SeiZleba iTqvas, rom Sedgenilia pirdapiri gavr‐

celebis neironuli qseli, romelic amoicnobs font BPG Dejavu Sans zoma 16 simbo‐

loebs: asomTavrulsa da nusxurs. Sedegad gamoaqvs sami SesaZlo simbolo, romle‐

bic dalagebulia msgavsebis mixedviT. amocnobis saimedoobaa Psw=88 % asomTavru‐

lisaTvis, xolo Psw=85 % _ nusxurisaTvis. 

miuxedavad konvoluciuri neironuli qselis simartivisa, misi sizuste gaci‐

lebiT metia, vidre srulkavSirebiani qselis gamoyenebis dros da aRwevs 92 %-s. 
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INFORMATICS 

 

RECOGNITION OF OLD GEORGIAN PRINTED SYMBOLS 

M. Chkhaidze, D. Kobuladze, S. Barnovi 

(Georgian Technical University) 

Resume. The studies which aim is to recognize old Georgian printed symbols with artificial neural 
networks are discussed in this paper. The topicality of this paper is obvious today, when the processes of 
computerization of both Georgian language and Georgian literature in digital format are actively underway. 
The solution of this special task will help and assist libraries both in Georgia and abroad, where a large amount 
of old Georgian literature is preserved. The program of digitization, in conversion to electronic format will 
greatly facilitate the process of their computerization and will help researchers working on the Old Georgian 
language and its literature to carry out refined research. 

Feed forward propagation neural network is used in recognition and teaching procedures. Experimental 
studies were first performed with a dual-layer neural network and then completed with a three-layer neural 
network. A feed forward propagation neural network is formed, which recognizes the font size 16 and the font 
BPG De Ejavu Shan characters: Asomtavruli and Nuskhuri. It results in three possible symbols sorted by the 

size of the similarity. The degree of recognition is Pts = 88 %  for Asomtavruli and Pts = 85 % _ for Nuskhuri. 

 
 Keywords: artificial neural networks of feed forward propagation; identification; old Georgian texts. 

 

 



16 
 

informatika 

 

 

saimperatoro pingvinebis koloniis qcevis metaevristikuli 

meTodebis analizi 

maka tabataZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: warmodgenilia axali metaevristikuli jgufuri inteleqtis algori‐

Tmis efeqtianobis analizi, romelic dafuZnebulia saimperatoro pingvinebis qce‐

vaze velur bunebaSi. asaxulia pingvinebis moZraoba im agregaciebSi (xrovaSi), rom‐

lebsac individebi qmnian gadarCenis mizniT saWiro siTbos stabilizaciisaTvis. 

siTbos dagrovebis procesSi pingvinebi spiralurad moZraoben xrovis centrisaken. 

kvlevis procesSi SemuSavda programuli paketi, romelic problemis gadasaWrelad 

axdens algoriTmis muSaobis simulacias mravalparametruli funqciebis globa‐

luri optimizaciis amocanis gadasaWrelad. gamovlinda funqciis ganzomilebis, 

agentebisa da iteraciebis raodenobis gavlena meTodis efeqtianobaze. algoriTmma 

sakmaod stabiluri Sedegebi aCvena mTel rig satesto funqciebze, Tumca aRmoCnda, 

rom rTuli reliefis mqone mravali eqstremaluri funqciis parametrebis rao‐

denobis mniSvnelovani zrda iwvevs gamoTvlebis drois sagrZnob momatebas. 
 

sakvanZo sityvebi: algoriTmi; globaluri optimizacia; metaevristika; saimpe‐

ratoro pingvinis koloniis algoriTmi; xrovebis inteleqti. 

 

Sesavali 

ar arsebobs konkretuli algoriTmi optimizaciis yvela problemis saukeTeso 

gadawyvetis misaRwevad. algoriTmebis umetesobas ar SeuZlia erTdroulad uzrun‐

velyos optimizaciis yvela problemisaTvis saTanado krebadobis sizuste da siC‐

qare. dRemde optimizaciisaTvis SemoTavazebulia bunebisagan STagonebuli sxva‐

dasxva algoriTmi. buneba moqmedebs rTuli gamoTvliTi problemebis gadasaWrelad, 

rogorc cnebebis, meqanizmebisa da principebis wyaro. gamoTvliTi sistemebis Sesa‐

qmnelad optimizaciis meTodebi iZleva ukeTesi Sedegis miRwevis SesaZleblobas. 

sxva sityvebiT rom vTqvaT, optimizacia aris maTematikuri procesi, sawyisi mona‐

cemebis Seyvanisa da koreqtirebis TvalsazrisiT, an saSualeba minimaluri da maq‐

simaluri Sedegis amonaxsnebis mosaZebnad.  

metaevristuli algoriTmebi aris optimizaciis algoriTmebi, romlebic iye‐

nebs martiv wesebs an evristikebs optimaluri an araoptimaluri gadawyvetis misaR‐

wevad. aseTi algoriTmebi ar iZleva garantias muSaobis Sedegad miRebul absolu‐

tur sizusteze. Tumca maTi saSualebiT SesaZlebelia problemis efeqturi gada‐

wyveta. sxva algoriTmebi ki mTeli rigi mizezebis gamo ar muSaobs mocemul piro‐

bebSi. metaevristuli algoriTmebis muSaobis sizuste damokidebulia Sesayvan mona‐

cemebsa da meTodebis parametrebis optimaluri sidideebis SerCevaze. 
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ZiriTadi nawili 

metaevristuli algoriTmebis umetesoba aRebulia bunebaSi arsebuli biolo‐

giuri an fizikuri sistemebis qcevidan. metaevristuli algoriTmebi unda gani‐

sazRvros, rogorc maRali donis meTodebi, romlebic SeiZleba gamoyenebul iqnes 

saxelmZrvanelo strategiad ZiriTadi evristikebis SemuSavebisas optimizaciis spe‐

cifikuri problemebis gadasaWrelad. Tanamedrove metaevristuli algoriTmebis Zi‐

riTadi mizani globaluri Ziebis ganxorcielebisas aris warmoqmnili problemebis 

ufro swrafad gadaWra da mZlavri algoriTmebis SemuSaveba. 

metaevristikuli meTodebis ZiriTadi maxasiaTeblebi: 

 evristikuli meTodebisagan gansxvavebiT, metaevristuli meTodebis mTavari mi-

zania miaxloebiTi amoxsnis nacvlad efeqturi gadawyvetis gzis povna; 

 metaevristikuli meTodebi aris politika da strategia, romlebic warmarTavs 

Ziebis process; 

 metaevristikuli meTodebiT miRebuli Sedegebi miaxloebiTi da SemTxveviTia; 

 metaevristuli algoriTmebi, evristikuli meTodebisagan gansxvavebiT, gamoiye-

neba optimizaciis amocanebis farTo speqtris gadasaWrelad. 

am meTodebSi mniSvnelovani faqtoria diversifikaciisa da gaZlierebis stra-

tegiebs Soris dinamikuri balansis damyareba. diversifikacia gulisxmobs farTo 

Ziebebs gadawyvetis sivrceSi, xolo gaZlierebis strategia _ Ziebis procesSi miRe-

buli gamocdilebis gamoyenebas da gadawyvetis sivrcis ukeTesi amonaxsnebis are-

ebze fokusirebas. ase rom, am or strategias Soris dinamikuri balansis SeqmniT 

Zieba gadadis gadawyvetis sivrcis arealSi im TvalsazrisiT, rom iq SeiZleba uke-

Tesi gadawyvetilebebi moiZebnos. 

metaevristikuli meTodebi zogadad iyofa sam kategoriad. es kategoriebia: 

fizikuri meTodebi, evoluciuri meTodebi da xrovaze dafuZnebuli meTodebi. 

fizikuri meTodebis gamoyenebisas saZiebo agentebi (pingvinebi) moZraoben saZi-

ebo sivrceSi fizikis im kanonebis mixedviT, romlebic exeba eleqtromagnitur Za-

las, gadaadgilebas, inerciis Zalas, gravitacias da a.S.;  

evoluciur meTodebSi Sedis biologiuri evolucia, kerZod, reproduqcia, re-

kombinacia, SerCeva da mutacia;  

xrovaze (Swarm) dafuZnebuli meTodebi eyrdnoba socialuri arsebebis koleq-

tiur qcevas. socialuri arsebebis koleqtiuri qceva ki Serwymulia koleqtiur 

inteleqtTan, romelic momdinareobs maTi arsebobis garemodan.  

garda zemoT CamoTvlili meTodebisa, arsebobs sxva popularuli meTodebic; 

kerZod: genetikuri algoriTmebi (GA), diferencialuri evolucia (DE), nawilakebis 

xrovis optimizacia (PSO), WianWvelebis koloniis optimizacia (ACO), gugulis Zebna 

(CS), Ramurebis algoriTmi (BA), cecxlovani algoriTmi (FA), harmoniis Zieba (HS), 

tabus Zieba, imperatoruli konkurentuli algoriTmi (ICA), futkris koloniis 

algoriTmi (ABC), sarevelebis invaziuri optimizacia (IWO), inteleqtualuri wylis 

wveTebi (IWD), nacrisferi mglis optimizatori (GWO), ciyvis Ziebis algoriTmi 

(SSA), buebis Ziebis algoriTmi (OSA), atomebis Ziebis optimizacia (ASO) da sxv. 
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algoriTmi, romelic asaxavs saimperatoro pingvinebis qcevas, warmoadgens 

Emperor Pen-guins Colony  (EPC).  saimperatoro pingvinebi koloniaSi cdiloben gamoi-

muSaon Sesabamisi siTbo da daareguliron TavianTi sxeulis temperatura. es siTbo 

mTlianad koordinirebulia da kontroldeba pingvinebis moZraobiT xrovaSi.  

kvlevis mizania saimperatoro pingvinis koloniis algoriTmis globaluri op-

timizaciis funqciis amocanis gadaWris magaliTze aCvenos metaevristuli algo-

riTmis muSaoba da xrovis inteleqtis analizi. saimperatoro pingvinis koloniis 

(EPC) algoriTmi aris iseTi algoriTmi, romelic eyrdnoba saimperatoro pingvine-

bis xrovaSi moZraobis imitacias. bunebaSi zrdasruli pingvinis normaluri tempe-

raturaa 35 0C. imisaTvis, rom pingvinebma SeinarCunon gadarCenisaTvis saWiro tempe-

ratura, isini grovdebian mWidro xrovebad. SemWidroebuli xrova uzrunvelyofs 

maT Soris siTbos gacvlas da TiToeuli pingvini inarCunebs sakmaris siTbos. 

saimperatoro pingvinebis koloniis (EPC) algoriTmi aris algoriTmi, romlic gamo-

saxavs erTmaneTze mijaWvul pingvinebs, romlebic qmnian yvelaze metad xelsayrel 

pirobebs sicocxlis gadarCenisa da kvercxebis inkubaciisaTvis. centrSi tempera-

tura gacilebiT metia, amitom yvela frinveli cdilobs moxvdes zustad xrovis 

SuagulSi. imisaTvis, rom TiToeulma maTganma gamoiyenos koloniaSi myofi sxva 

frinvelebis siTbo, isini moZraoben spiralurad centrisaken. 

 

 

nax. 1. xrovaSi pingvinebis (agentebis) koordinirebuli spiraluri moZraoba 

 am algoriTmis ZiriTadi aspeqtebi efuZneba Semdeg debulebebs: 

 sawyis populaciaSi yvela pingvins aqvs Termuli gamosxiveba da STanTqmis 

koeficientis gamo isini izidaven erTmaneTs; 

 fiqroben, rom yvela pingvinis sxeulis zedapiris farTobi erTnairia; 

 pingvini mTlianad STanTqavs Termul gamosxivebas, ris sfuZvelzec ar xdeba 

dedamiwis zedapirisa da atmosferos moqmed faqtorebad ganxilva: 

 pingvinebis Termuli gamosxiveba iTvleba wrfivad; 

 pingvinebis erTmaneTTn siaxlove ganisazRvreba or pingvins Soris siTbos rao-

denobiT. rac ufro didia manZili pingvinebs Soris, miT naklebi siTbo miiReba 

da piriqiT, rac ufro moklea manZili maT Soris, miT ufro meti siTbo miiReba; 

 STanTqmis dros pingvinis spiraluri moZraoba ar aris monotonuri da aqvs 

gadaxrebi Tanabari ganawilebiT. 
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vinaidan pingvinebi socialuri cxovelebi arian, xrovis TiToeuli wevri mona-

wileobs siTbos zogad cvlaSi: yvela agenti (pingvini) asxivebs siTbos, rac izidavs 

koloniis sxva wevrebs da TiToeuli maTganis ̀ miziduloba~ gamoisaxeba formuliT:  
  4 xQ A Ts e   ,   (1) 

sadac Q aris pingvinis mTliani zedapiris farTobi (0,56 m2); ߝ _ frinvelis gamosxivebis unari (0,98);  ߪ _ bolcmanis mudmiva, romelc tolia 5.6703×10-8 W/(m2×K4); 

Ts _ saimperatoro pingvinis sxeulis temperatura kelvinebSi (308,15); 

μ _ Sesustebis koeficienti, romelic ganisazRvreba momxmareblis mier da programis 

muSaobis procesSi icvleba saukeTeso Sedegis misaRwevad; 

x _ manZili uaxloes pingvinamde, m. 

pingvinebi yovelTvis midian im agentisaken, romelsac aqvs siTbos STanTqmis 

yvelaze dabali Rirebuleba (maRali siTburi intensiuroba). agentis Rirebuleba 

ganisazRvreba saZiebo funqciis mixedviT, romlis argumentebs agentis koordinatebi 

warmoadgens. sxva sityvebiT rom vTqvaT, pingvins, romelsac aqvs funqciis globa-

lur optimumTan uaxloesi pozicia, eqneba yvelaze dabali Rirebuleba da, Sesa-

bamisad, sxvebi miiswrafvis misken. amrigad, pingvinebi Tavs iyrian xrovebad, magram 

agentebi moZraoben ara wrfivad, aramed xveulad, rogorc es me-2 nax-zea naCvenebi. 
 

 nax. 2. pingvinebis spiraluri moZraoba 

pingvinebis spiraluri moZraoba SeiZleba aRiweros Semdegi formuliT: 
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1
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tan tan
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 
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 

 
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         
    

        
  

,








  
 

   

   (2) 

sadac a aris pingvinis simaRle (0,34 m); 

b _ pingvinis sisqe (0,16 m); 

Q _ pingvinis miziduloba (1). 
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imisaTvis, rom ar moxdes erTferovani spiraluri traeqtoriiT SemosazRvra, 

aucilebelia SemTxveviTi komponentis Semotana me-(2) formulaze dayrdnobiT:  

 formula (2)+߮ߝi ,  (3) 

sadac ߮ aris momxmareblis mier gansazRvruli mutaciis faqtori; 

ε _ SemTxveviTi veqtori, romelic ganisazRvreba SemTxveviT. pingvinis poziciis 

gadaangariSebis Semdeg formula (2)-is mixedviT emateba SemTxveviTi mutaciis veq-

tori (formula 3). 

agentebis Rirebuleba kvlav Sedardeba da SeirCeva saukeTeso Sedegi. yoveli 

iteraciis Semdeg xdeba saukeTeso Sedegebis daxarisxeba da siTburi gamosxivebis, 

mutaciisa da Sesustebis koeficientebis Semcireba. 

am argumentebis SecvliT SesaZlebelia garkveulwilad Seicvalos TiToeuli 

agentis moZraobis buneba da Semdeg am cvlilebebis safuZvelze moxdes ufro zusti 

Sedegis miReba. 

zemoaRniSnulidan gamomdinare, saimperatoro pingvinis koloniis algoriTmi 

SeiZleba aRiweros Semdegnairad: 

 agentebi mimofantulia mTel garemoSi; 

 dgindeba TiToeuli pingvinis pozicia da misi Rirebuleba; 

 xdeba agentebis Rirebulebebis erTmaneTTan Sedareba; 

 erTi pingvini uaxlovdeba meores; 

 xorcieldeba gamosxivebuli siTbos intensiurobis ganaxleba; 

 gadawyvetilebebis daxarisxebis Semdeg SeirCeva saukeTeso; 

 mcirdeba Termuli gamosxivebis raodenoba, mutaciis koeficienti da Sesuste-

bis koeficienti. 

Seswavlili meTodis efeqtianobis Sesafaseblad SemuSavda programuli paketi, 

romelic saSualebas iZleva daregulirdes modelis parametrebi; ramdenime satesto 

funqciis magaliTze gadaiWras globaluri optimizaciis amocana, maT Soris rTul-

reliefiani mravaleqstremaluri funqciebisaTvis. magaliTad, sakmaod rTuli reli-

efi aqvs rozenbrokis funqcias. eqsperimentebis Sedegad miRebulia Sesayvani para-

metrebis nakrebi, romelic uzrunvelyofs algoriTmis optimalur moqmedebas mo-

cemul pirobebSi (ix. cxrili).  
 

algoriTmis optimaluri moqmedebis Sedegebis analizi mocemul pirobebSi 

funqciebi Ffunqciის 
ganzomileba 

agentebis 
raodenoba 

gameorebis 
raodenoba 

Sedegi saSualo dro 

de iongi 
(globaluri 
optimumi. 0) 

2 6 8 0 0 
5 64 40 0 18.23 
10 28 35 0.001 3.17 
30 30 80 0.007 30.42 

rastrigini 
(globaluri 
optimumi. 0) 

2 6 8 0 0 
5 64 40 0 18.23 
10 50 100 0.03 62.5 
30 50 300 0.97 528.4

grivonka 
(globaluri 
optimumi. 0) 

2 6 4 0 0 
5 16 15 0.002 0.17 
10 30 40 0.004 4.77 
30 43 46 0.028 89.38 
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cxrilSi mocemulia algoriTmis Sedegebis analizi, saidanac Cans, rom mcire 

raodenobis parametrebis mqone funqciebisaTvis algoriTmi aCvenebs Tavis udides 

efeqtianobas, Tumc rTuli reliefis mqone mravali eqstremumis mqone funqciebis 

ganzomilebis gazrdisas (rastrigini da grivonkis funqciebi) arsebobs umniSvnelo 

gadaxra globaluri optimaluridan. es gadaxra SeiZleba aRmoifxvras gameorebe‐

bisa da agentebis raodenobis gazrdiT, rac udavod moaxdens gavlenas meTodis 

muSaobis xangrZlivobaze. calke unda aRiniSnos rozenbrokis funqcia 10-ze meti 

parametris gamoyenebisas, roca algoriTmi aCvenebs sakmaod SesamCnev Seusabamobas 

optimalur gadawyvetilebasTan. Sesabamisad, sasurveli sizustis misaRwevad saWi‐

roa drois xarjebis seriozuli gazrda, rac am konkretul SemTxvevaSi meTodis 

araefeqturobaze miuTiTebs. 

 

daskvna 

Catarebuli kvlevis safuZvelze dadginda, rom saimperatoro pingvinis 

koloniis algoriTmi ufro efeqturia mcire raodenobis parametrebis mqone 

funqciaebTan muSaobis SemTxvevaSi, Tumca, mravalparametruli multimodaluri 

funqciebisaTvis napovni gadawyvetilebebis sizustis gaumjobesebis erT-erTi gzaa 

meTodis modificireba an sxva algoriTmebTan hibridizacia. 
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INFORMATICS 

 

ANALYSIS OF THE EFFECTIVENESS OF THE METAHEURISTIC METHOD OF 
THE EMPEROR PENGUINS COLONY 

M. Tabatadze 

(Georgian Technical University) 

Resume. The analysis of the effectiveness of a new metaheuristic swarm intelligence algorithm based 
on the behavior of emperor penguins in the wild is presented in this article. The method simulates the 
movement of penguins in clusters that individuals form in order to preserve and maintain the necessary amount 
of heat for survival. In the process of forming such clusters, the penguins make a spiral movement to the center. 
In the course of research, a software package was developed that simulates the operation of the algorithm to 
solve the problem of global optimization of multiparameter functions. The influence of the dimension of the 
function, the number of agents and the number of iterations on the efficiency of the method is revealed. The 

algorithm showed fairly stable results on a number of test functions, but with a significant increase in the 
number of parameters of some multi-extreme functions with a complex landscape, a significant increase in 
time costs is required. 

 
 Keywords: emperor penguin colony algorithm; global optimization; metaheuristic algorithm; swarm 

intelligence. 
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fizikuri geografia 

 

 

zemo raWisO(onis municipalitetis) landSaftebis  

bunebriv-resursuli potenciali 

elene saluqvaZe  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis saxelobis geografiis instituti) 

 

reziume: ama Tu im regionis bunebrivi resursebis potencialis gamosavlenad 

Zalze mniSvnelovania calkeuli landSaftebis gamoyofa da daxasiaTeba. vinaidan 

esa Tu is landSafti, romelsac garkveuli areali ukavia da gansxvavebuli buneb‐

rivi pirobebiT xasiaTdeba, cxadia, maTi bunebrivi potencialic sxvadasxvaa. 

swored am sakiTxis Seswavlis mizniT sakvlev arealad SerCeul iqna mTiani 

regioni – zemo raWa (onis municipaliteti). kvlevisaTvis literaturul 

masalasTan da sxvadasxva wyaroebTan erTad gamoyenebul iqna kartografiuli 

masala, saqarTvelos (1970 wlis) da amierkavkasiis (1983 wlis) landSafturi da 1:50 

000 da 1:100 000 masStabis topografiuli rukebi, agreTve zemo raWaSi 2021 wels 

Catarebuli savele eqspediciis dakvirvebis masalebi. Sedgenil iqna onis 

municipalitetis msxvilmasStabiani (1:100 000) landSafturi ruka. 

naSromSi warmodgenilia rogorc landSaftis calkeuli bunebrivi komponen‐

tebis, aseve gamoyofili landSaftebis resursuli potenciali. mocemul cxrilsa 

da diagramebSi asaxulia sasargeblo wiaRiseulis, klimaturi da agroklimaturi, 

niadaguri da tyis resursuli maCveneblebi. 

 

sakvanZo sityvebi: bunebriv-resursuli potenciali; zemo raWa; mTiani regioni; 

onis municipaliteti. 

 

Sesavali 

nebismieri regionis garemos aTviseba ukavSirdeba rogorc bunebriv pirobebs 

da resursebs, ise teritoriis geografiuli mdebareobis Taviseburebebs da isto‐

riul procesebs. Ggaremo pirobebi, Tavis mxriv, gamoavlens mosaxleobis materi‐

alur da sulier kulturas, tradiciebs, bunebaTsargeblobis da gansaxlebis 

Taviseburebebs. yovelive Ees naTlad aisaxeba landSaftebSi, rogorc erTian 

(mTlian) teritoriul sistemaSi, romelsac garkveuli (misTvis damaxasiaTebeli) 

potenciali gaaCnia, e. i. mas aqvs unari iq mcxovrebi adamianebi uzrunvelyos 

siTboTi, wyliT, dasvenebis SesaZleblobiT (rekreaciiT) da sxv. yovelive 

amisaTvis ki mniSvnelovania landSaftebis resursuli potencialis gamovlena.  

zemo raWa (onis municipaliteti) mdebareobs dasavleT saqarTvelos Crdilo-

aRmosavleT nawilSi, kavkasionis samxreT ferdobebze. misi teritoriis hifsome‐

triuli doneebi meryeobs 650 m-dan (raWis qvabuli) 4462 m-is simaRlemde (WanWaxis 
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mTa, kavkasionis mTavari qedi). klimaturi TvalsazrisiT, hava notio subtropiku‐

lidan kontinenturisaken gardamavali havis zonaSia moqceuli. igi gamoirCeva 

bunebrivi komponentebisa da mTlianad bunebriv-teritoriuli kompleqsebis 

(landSaftebis) nairgvarobiT da sirTuliT. bunebrivma pirobebma da geografiuli 

mdebareobis specifikam ganapiroba regionis landSaftTa Taviseburi struq-

turuli xasiaTi da bunebaTsargeblobis aspeqtebi. 

regionis landSaftebi bunebriv pirobaTaASesatyvisad gamosadegia miwaTmoqme‐

debis, mecxoveleobisa da rekreaciuli miznebis ganviTarebisaTvis. 

 

 ZiriTadi nawili 

zemo raWa, warmodgenili onis municipalitetiT (farTobi 1359,4 km2), 

bunebrivi mravalferovnebiT gamorCeuli regionia (iseve, rogorc mTlianad raWis 

regioni). mis SedarebiT mcire teritoriaze SexvdebiT saocrad lamaz foTlovan 

da wiwvovan tyeebs, subalpuri da alpuri mdeloebiT Semosil mTebs, mdinareTa 

Rrma xeobebs, karstul da kulturul landSaftebs. 

ase rom, raWa mTagoriani, mciremiwiani regionia, romlis udidesi nawili (78,8 

%) mTebsa da mTiswinebs ukavia. reliefis sirTulis, Zlieri danawevrebisa da 

mkveTri daxrilobis gamo (teritoriis 48 % 200-ze meti daxrilobis mqone fer‐

dobebia) miwis resursebis sasoflo-sameurneo aTviseba metad SezRudulia. saso‐

flo-sameurneo savargulebs ukavia 47 409 ha farTobi, rac mTliani teritoriis 30 

%-s Seadgens [1]. 

mineraluri resursebidan zemo raWis teritoriaze gvxvdeba Bmolibdeni _ ka‐

robis, gonas sabado (mopoveba aRar xdeba), bariti – Cordis sabado, md. jejoris 

xeobaSi (mopoveba aRar xdeba), vercxliswyali (boyoswylisa da bubas auzebi), md. 

zofxiturisa da md. CveSuris xeobebSi – stibiumis sabado, wedisis 

marmarilosnairi kirqvebi (kiris sawarmoeblad), bajixevis saagure Tixebi da 

TabaSiris sabadoebi, qvedrulis kirqvebi. 

zemo raWis CrdiloeT nawilSi moqceulia kavkasionis mTavari wyalgamyofi 

qedis kalTebi da mwvervalebi: WanWaxi (z.d. 4462 m), laboda (4319 m), burjula 

(karaugomi _ 4364 m), wiTeli mTa (4258 m), fasis mTa (3779 m) da sxv.; myinvarebi: 

kirtiSo, edena, zofxito, laboda, boyo, Tbilisa, buba, WanWaxi. kavkasionis 

mTavari qedis mniSvnelovani uReltexilebi: gezevceki, Rebi, gurZievceki, mamisoni 

da sxv. 

kavkasionis naoWa sistemis samxreTi ferdobebi ZiriTadad agebulia iuruli 

TixafiqlebiT, qviSaqvebiT; Txemuri zona – paleozouri da kambriuliswina grani‐

toidebiT da kristaluri fiqlebiT. dasavleTidan zemo raWaს ebjineba leCxumis 

qedis (kavkasionis erT-erTi Stoqedi) CrdiloeTi nawilis aRmosavleTi kalTa. 

misgan mwverval luxuniswverTan gamoyofilia Soda-kedelas qedi, romelic md. 

rionis xeobiT iyofa Sodisa (umaRlesi mwvervali Soda, z. d. 3609 m) da kedelas 

qedebad (umaRlesi mwvervali Resqe, z. d. 3467 m). kedelas qedi Sodis qedis 

gagrZelebaa aRmosavleTiT. igi gamoyofilia kavkasionis mTavari qedisagan 

mwverval kozixoxTan da ekvris md. rionis marcxena sanapiros sof. glolasa da 

ons Soris. agebulia qvedacarculi asakis qviSaqvebiT, TixafiqlebiTa da 

mergelebiT [2].  
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samxreTiT zemo raWis sazRvari gasdevs raWis qeds, romlis dasavleTi 

nawili agebulia carculi kirqvebiT, aRmosavleTi nawili _ Suaiuruli 

porfirituli wyebiT. raWis qedis CrdiloeTi kalTa damrecia, danawevrebulia md. 

rionisa da md. jejoris Rrma, zogan kanionisebri xeobebiT. Qqedis mTavari 

gantotebebia focxvrevi da xixaTa. raWis qedis dasavleT monakveTze, soflebis 

Sqmerisa da uSolTis midamoebSi, agreTve xixaTisa da focxvrevis kirqvul 

masivebze ganviTarebulia karstuli reliefi.  

zemo raWis regionis Sua nawili ukavia raWis qvabuls, romlis Zirzec gae‐

dineba md. rioni. mniSvnelovan orografiul erTeulebs qmnis md. rionisa da misi 

Senakadebis xeobebi.  

onis municipalitetis yvelaze dabali nawili uWiravs raWis qvabuls, (qva‐

bulis fskeris saSualo simaRle 500 m-ia). teqtonikur da eroziul procesebTan 

erTad reliefis CamoyalibebaSi gansakuTrebuli roli aqvs Sesrulebuli meoTxe‐

ul gamyinvarebas.  

regionis landSaftis potencialis gamovlinebisa da analizisaTvis mniSvne‐

lovania klimaturi da agroklimaturi maxasiaTeblebi, niadagebis agrosawarmoo 

maCveneblebi. 

zemo raWis hava gardamavalia notio subtropikulidan kontinenturisken. 

haeris temperatura mkveTrad icvleba simaRlesTn erTad. Ddabal zonaSi (800_900 m 

simaRleze) hava zomierad notioa, icis zomierad civi zamTari da xangrZlivi 

Tbili zafxuli. haeris saSualo wliuri temperatura 100-ia (C-is skaliT), ianvrisa 

_ -10, ivlisis _ 20,40.Aabsoluturi minimaluri temperaturaa 270, xolo absoluturi 

maqsimaluri _ 360. Nnaleqebis saSualo wliuri raodenobaa 1000_1100 mm.  

ufro maRal zonaSi (1500 m simaRleze) notio havaa xangrZlivi civi zamTriTa 

da xanmokle grili zafxuliT. haeris saSualo wliuri temperatura Seadgens 4_50-

s, ianvrisa _ -5,60-s , ivlisisa _ 15-160-s. Aabsoluturi minimaluri temperaturaa 330, 

absoluturi maqsimaluri _ 320. Nnaleqebis saSualo wliuri raodenobaa 1200_1400 

mm.  

maRalmTiani zona (2800 m simaRleze) gamoirCeva notio haviT da civi 

zamTriT. igi moklebulia namdvil zafxuls. am zonaSi haeris saSualo wliuri 

temperaturaa 2,50, ianvrisa _ -120, ivlisis _ 70. Aabsoluturi minimaluri 

temperatura -350-ia, absoluturi maqsimaluri ki _ 220. Nnaleqebis wliuri 

raodenobaa 1400_1500 mm [3].  

regionis yvelaze maRal adgilebSi maRali mTis havaa mudmivi uxvi TovliTa 

da myinvarebiT. zemo raWa saqarTvelos agroklimaturi daraionebis mixdviT gaer‐

Tianebulia dasavleT saqarTvelos olqis, dasavleT kavkasionis qveolqSi 

Semaval zomierad tenian raionSi.  

haeris saSualo Tviuri temperatura Tbil periodSi meryeobs dabal zonaSi 

(800-900 m simaRleze) 20,10-dan 9,50-mde, xolo 1650_2000 m-mde simaRlis zonaSi _ 

13,80-dan 1,50-mde. civ periodSi igi, Sesabamisad, 7,80-dan 1,00-mde da 0,30-dan -6,90-mde 

cvalebadobs. aqtiuri vegetaciis periodSi naleqebis raodenoba 630 _ 780 mm-is 

farglebSia. Tovlissafrian dReTa ricxvi ki 50-dan 180-mdea. Tovlis safris maqsi‐

maluri sisqe 200 sm-ia.Qqveda zonaSi mcenareulobis aqtiuri vegetacia iwyeba 10_21 

aprilidan da oqtombris mesame dekadis bolosa da noembris dasawyisSi 

mTavrdeba. calkeul wlebSi, roca wayinvebi gvianobamde grZeldeba an adre 

Semodgomaze iwyeba, savegetacio periodi SeiZleba 1 TviT Semcirdes [4].  
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cxrili 1 

onis municipalitetis ZiriTadi agroklimaturi maxasiaTeblebi  

Tbil periodSi (aprili_oqtomberi) 

meteoro-
logiuri 
sadguri 

Hhaeris 
tempe- 

raturis 
jami 
(>100) 

Aatmosfe- 
ruli 

naleqebis  
jami 
(mm) 

Hhaeris 
Sefarde-
biTi 

tenianoba 
(%) 

H haeris 
tenianobis 
deficiti 

(mb) 

   uyinvo 
  periodis 
 xangrZli- 
 voba (dRe) 

hidro- 
Termuli 

 koeficienti  
(hTk) 

oni 3150 630 70 7.1 206 2.0 

Sovi 1780 710 77 4.2 151 4.0 

Rebi 2090 780 - - - 3.7 

 

zemo raWaSi mTis mdinareTa xSiri qselia. maT Soris ZiriTadia md. rioni, 

romlis umTavresi marcxena Senakadebia: zofxitura, CveSura, WanWaxi, gomrula, Ra‐

rula, jejora (qvedruliT), xeori, WeSura, barula da sxv. Mmarjvena Senakadebia: 

ruboZaliswyali, Seisuri, Sodura, sakaura, xeva, sartoula da sxv. 

mdinareebisTvis damaxasiaTebelia didi daxriloba, maRali vardna, Rrma xeobebi, 

zogan _ kanionisebri xeobebi. am Senakadebs axasiaTebs Sereuli sazrdooba; 

wyaldidoba _ gazafxulsa da zafxulis dasawyisSi, wyalmovardna _ Semodgomaze. 

tbebidan aRsaniSnavia: Savi tba, sasvano tba, qvedi. myinvaruli wvril-wvrili 

tbebia Soda-kedelasa da kavkasionis mTavar qedze.  

niadagebidan dabal nawilSi gavrcelebulia neSompala-karbonatuli 

niadagebi, agreTve saSualo da mcire sisqis tyis yomrali niadagebi. mTamdelos 

zonaSi gvxvdeba dabali mTis mdelos kordiani da kordian-torfiani niadagebi, 

xolo ufro zemoT (alpur qvezonaSi) _ mcire sisqis primitiuli mTis mdelos 

niadagebi. did mdinareTa napirebze zogan aluviuri niadagebia gavrcelebuli. 

xeobebisa da ferdobebis aluviuri da neSompala‐karbonatuli niadagebi xel‐

sayrel pirobebs qmnis mevenaxeobisa da mexileobis ganviTarebisaTvis.M 

mcenareulobidan, sameurneo TvalsazrisiT, yvelaze mniSvnelovania tyis sa‐

fari, romelsac niadagdacviTi, eroziis sawinaaRmdego da dasvenebisa da mkurna‐

lobisaTvis saukeTeso gamajansaRebeli funqcia akisria. tyeebi ZiriTadad kavkasi‐

onis mTavari qedisa da maTi ganStoebebis kalTebzea ganlagebuli. tyis farTobi 

zemo raWis mTeli teritoriis 48 %-s Seadgens.  

1-l nax-ze warmodgenilia onis municipalitetis tyis Semqmneli ZiriTadi sa‐

xeobebi. 

 

nax. 1. onis municipalitetis tyis Semqmneli ZiriTadi saxeobebi 

naZvi
3 %

fiWvi
2 %soWi

6 %

wifeli   
56 %

muxa
17 %

rcxila
11 %

wabli
1 %

muryani
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tyeebi ZiriTadad z. d. 700_2200 m simaRlezea ganlagebuli. maTi umetesi 

nawili z. d. 1001_2000 m simaRlezea ganfenili; 1198 saxeobidan 272 kavkasiis da 

saqarTvelos endemia. gvxvdeba rogorc kolxeTis mesameuli floris reliqtebi 

(Sqeri, wyavi, jonjoli, xurma, bza da sxv.) aseve aRmosavleT saqarTvelos mSrali 

havisaTvis damaxasiaTebeli mcenareuloba: muxa, jagrcxila, kuneli, Sindi, 

zRmartli, Rvia, fiWvi da sxv. [5]. rionis xeobis qveda nawilSi da mis SenakadTa 

gaswvriv gavrcelebulia muryani (Txmela), kolxuri tyeebi, maradmwvane qvetyiT. 

regionis dabal zonaSi gabatonebulia wiflnari maradmwvane qvetyiT. Sereulia 

rcxila, wabli, muxa, nekerCxali. qvetyeSi mravladaa Txili, kuneli, zRmartli, 

ieli da sxv. bevria agreTve gareuli xili: panta, maJalo, Tameli, Zaxveli, mocvi. 

maRalmTian adgilebSi wiwviani tyeebia. saSualo mTiani zona ukavia naZvnar-

soWnars da wiflnar-muqwiwvianebs. tyeebSi gavrcelebulia saqarTvelos wiTel 

wignSi Setanili: uTxovari, uxravi, wabli, maRalmTis muxa, kolxuri jonjoli, 

qarTuli Txili, bza, xarisSubla da sxv. tyis Semqmneli ZiriTadi, magarmerqniani 

foTlovani xeebidan Warbobs wifeli (56 %), wiwvovnebidan _ soWi (6%), 

rbilmerqnianebidan _ muryani (4 %).  

tyis zolSi z. d. 2000_2200 m simaRlemde (alpur sartylamde) subalpuri meC‐

xeri tye-buCqnaria. gvxvdeba litvinovis aryi, maRalmTis nekerCxali, Wnavi, deka da 

sxv. ufro zemoT subalpuri da alpuri mdeloebia, romlebic ZiriTadad 

pirutyvis maRalproduqtiuli sakvebiT aris warmodgenili. 

gasuli saukunis 80_90-ian wlebSi sagrZnoblad Semcirda saxnavi miwebis far‐

Tobi, rac gamowveuli iyo miwis nawilobrivi reformebiT, sazogadoebrivi miwebis 

kerZo seqtorSi gadasvliT, unayofo miwebis mitovebiT. reliefis sagrZnobi 

daxrilobis, eroziuli da mewyruli procesebis gamo saxnavi miwebis nawilma 

dakarga nayofiereba da amJamad sxva daniSnulebiT gamoiyeneba. saxnav miwebs 

ukavia 1,5 aTasi ha, saZovrebs _ 30,2 aTasi ha, saTibebs _ 14,8 aTasi ha, mravalwlian 

nargavebs _ 0,3 aTasi ha [1].  

agroklimaturi pirobebi xels uwyobs zemo raWaSi marcvleulis (simindi), 

mindvris kulturebisa (lobio) da kartofilis moyvanas. swored kartofils uWi‐

ravs didi farTobebi onis municipalitetis maRal zonaSi; kerZod, glolaSi, 

RebSi, WioraSi, SqmerSi, mravalZalSi (mTiskalTaSi). M 

aRsaniSnavia, rom am teritoriaze sustad aris ganviTarebuli mevenaxeoba, 

radgan maRali hifsometriuli mdebareobis gamo hava mkacria, reproduqciul 

periodSi haeris temperatura gacilebiT naklebia da yurZeni cudad mwifdeba. 

vertikaluri zonalobis mixedviT venaxebi ZiriTadad z. d. 600_800 m simaRlezea 

gaSenebuli. vertikaluri gavrcelebis ukiduresi sazRvari ki 1100-1200 m-s aRwevs. 

venaxebi ganlagebulia dabal zonaSi (patar-patara nakveTebze, umTavresad 

samxreTis kalTebze) sof. soridan uweramde. Rvinos adgilobrivi mniSvneloba 

aqvs. zemo raWaSi venaxebs mcire farTobebi ukavia md. rionis gaswvriv an 

gaSenebulia ferdobebis movakebul adgilebze. qvemo raWisgan gansxvavebiT, aq 

ZiriTadad TeTri yurZnis jiSebia gavrcelebuli. aRsaniSnavia wulukiZis TeTra. 

es aris raWis adgilobrivi, maRalxarisxovani TeTryurZniani vazis saRvine jiSi, 

romlisganac mzaddeba saukeTeso gemuri Tvisebebis mqone TeTri naxevrad tkbili 

Rvino `raWuli TeTra~. es yurZeni mwifdeba seqtembris Sua ricxvebSi. vazis 

endemur jiSebs miekuTvneba agreTve kudurauli, qaqitauri, mcvivani, Tbiluli; 
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Savi da wiTeli yurZnis jiSebidan aRsaniSnavia: Savi kabistoni, seura, uriSula 

da sxv. [6]. 

raWuli xili Tavisi gemoTi da maRali xarisxiT uZvelesi droidanaa 

cnobili. mexileoba onis municipalitetSi ZiriTadad dabal zonaSia 

ganviTarebuli. umTavresad gavrcelebulia Teslovani xexili (vaSli, msxali, 

komSi), agreTve kurkovani (qliavi) da SedarebiT mcired subtropikuli (leRvi, 

broweuli). Ddidi farTobebi ukavia kakals.  

onis municipalitetSi ZiriTadad misdeven mecxoveleobas, Tumca msxvilfexa 

pirutyvis raodenoba ukanasknel periodSi sagrZnoblad (4 000 suliT) Semcirda. 

hyavT Rori, mcire raodenobiT cxvari da Txa; ukeTesi mdgomareobaa mefrinvele‐

obisa da mefutkreobis mxriv. am ukanasknelis ganviTarebas didad Suwyo xeli re‐

gionSi arsebulma mravalferovanma Taflovanma mcenareulobam.  

mesaqonleebi saTib-saZovrebis deficits ar ganicdian (nax. 2). zafxulis pe‐

riodSi zemo raWis saZovrebze SesaZlebelia 22 000 suli pirutyvis Zoveba [7]. 

saTib saZovars ukavia 45 000 ha farTobi. erT sul msxvilfexa pirutyvze 

daaxloebiT 9,6 ha saZovari modis [1]. 

mniSvnelovania zemo raWis turistul-rekreaciuli potenciali _ wiwviani 

tyeebi, xelsayreli klimaturi (mzis naTebis didi xangrZlivoba, dRe-Ramuri tempe‐

raturebis mcire amplitudebi) da hidromineraluri resursebi (maRali xarisxis 

mineraluri wyaroebi); gamoirCeva bunebrivi, istoriuli, eTnografiuli, kulturis 

Zeglebis siuxviT. aq aris soris wm. Ggiorgis eklesia (XIV s.), mravalZalis wm 

giorgis eklesia (XI–XIX ss.), Rebis dedaRvTis eklesia; mdidaria rogorc cixeebis 

(`Widro cixe” uweris midamoebSi, Sua saukuneebis cixeebi sorsa da wedisSi, 

Tamaris cixe glolaSi da sxv.), ise bunebis ZeglebiT (karstuli mRvimeebi, 

CanCqerebi, gadaadgilebuli lodebi da sxv.), romlebic xelsayrel pirobebs qmnis 

turizmis ganviTarebisaTvis. amas emateba isic, rom am regionSia cnobili 

klimatur-balneologiuri kurorti Sovi, balneologiur-klimaturi kurorti 

uwera, sortuani da mravali saagarako adgili [8]. 

 

a. saZovari (mSrali masa) b. saTibi (mSrali masa) 

nax. 2. onis municipalitetis bunebrivi sakvebi savargulebis mosavlianoba (t/ha)  

 

zemo raWis (onis municipaliteti) hifsometriulma sxvaobam udables (650 m. 
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wertilebs Soris, mravalferovanma liTologiurma struqturam da orografiuli 

erTeulebis simravlem ganapiroba landSaftebis struqturis sirTule da land‐

Saftebis simaRliTi zonebis ganviTareba [9, 10].  

sakvlevi regionis teritoriaze landSaftebis kompleqsuri Seswavla land‐

Saftis saxis doneze ganxorcielda. gamoyofili landSaftis TiToeuli saxe 

Sefasebulia maTi bunebrivi pirobebisa da resursebis gamoyenebis potenciuri 

SesaZleblobis TvalsazrisiT. onis municipalitetis teritoriaze gamoyofilia 

mniSvnelovani resursuli potencialis mqone landSaftis 17 saxe (nax. 3):  

 

 

nax. 3.Oonis municipalitetis landSafturi ruka 

 

1.  qvabulis Ziri mdinaris xeobiT, Walis mcenareulobiT, aluviuri da neSom‐

pala-karbonatuli niadagebiT, zogan gamozidvis konusebiT, sasoflo-sameurneo 

savargulebiT (venaxebiT, xexilis baRebiT, simndis yanebiT), samosaxlo landSaf‐

tebiT, eroziuli procesebiT, RvarcofebiT, wyaldidobebiT, wyalmovardnebiT.  

landSaftis aRniSnuli saxe warmodgenilia raWis sinklinur qvabulSi, md. 

rionis xeobis gaswvriv. moicavs rionis, sakauris, jejoris, Rarulas, Wioris 

qvemo wels. reliefi danawevrebulia mdinareuli terasebiT, damaxasiaTebelia 

mewyrebi, gamozidvis konusebi. aris sasoflo gansaxlebis da sameurneo 
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saqmianobis zona.Nnaleqebis wliuri raodenoba 1000_1100 mm-ia, Tbil periodSi _ 

650_700 mm. savegetacio periodi 6 Tves grZeldeba. ivlis-agvistoSi haeris 

temperatura 220-ia, saSualod, zafxulis maRali temperaturebi ganpirobebulia 

qvabulisebri reliefiT da fionuri qarebiT, Aaqtiuri temperaturis jami 

savegetacio periodSi 2600_3150-ia, mzis naTebis wliuri xangrZlivoba _ 1900_2000, 

2100 sT-is faglebSia. gavrcelebulia neSompala-karbonatuli da aluviuri 

niadagebi md. rionisa da misi Senakadebis gaswvriv. bunebrivi mcenareuli safari 

sameurneo moqmedebis gamo Zlier aris saxeSecvlili. 

landSaftis farglebSi raWis sinklinis movakebul mcire farTobebze da 

mTebis kalTebis samxreT ferdobebze gaSenebulia ZiriTadad TeTri jiSis 

yurZnis venaxebi. aRsaniSnavia, rom MmaRali hifsometriuli mdebareobis gamo 

zogjer yurZeni bolomde ver aswrebs damwifebas.  

bunebrivi sakvebi savargulebi gavrcelebulia md. rionisa da misi 

Senakadebis WalebSi, sanapiro zolis gavakebebsa da gorak-borcvebze, soflispira 

saZovrebze, romelTa balaxsafari warmodgenilia mSrali, mezoqserofiluri 

dajgufebebiT. maTgan mTavaria uro, Svriela, caxcaxa; 

2.Ddabali mTebi eroziuli reliefiT, Zlier Secvlili tyis mcenareulobiT, 

muxnarebiT, Mmuxnar-rcxilnari da wiflnari tyeebiT, sasoflo-sameurneo savargu‐

lebiT (venaxebi, xexilis baRebi, simindis yanebi). aseT landSaftze mdebareobs 

soflebi: sori, nigvznara, zudali, xuruTi (rionis marjvena mxares), agreTve qvemo 

bari, zemo bari, SardomeTi, Wibrevi (rionis marcxena mxares), md. jejoris, md. Ra‐

rulas, qvedrulas, gomrulas xeobebis gaswvriv. 

naleqebis raodenoba 950-dan 1100 mm-mde meryeobs. ZiriTadad tyis yomrali 

niadagia gavrcelebuli. tyis mcenareuloba ZiriTadad muxnarebiT, rcxilnar-

muxnarebiT, rcxilnarebiTa da wiflnarebiT aris warmodgenili. tyeebi alag-alag 

gaCexilia da im adgilas meoreuli mdeloebia; 

3. saSualo mTebi karstuli reliefiT, tyis yomrali niadagebiT, wiflnar-

rcxilnariT, wiflnari tyiTa da maradmwvane qvetyiT. gavrcelebulia raWis qedis 

Crdilo ferdobze, md. barulas xeobis zemo welSi sof. zemo barisa da sof. mra‐

valZalis (mTiskalTis) midamoebSi, xixaTis mTaze, sof. SqmerSi. damaxasiaTebelia 

civi zamTari da mSrali zafxuli. reliefi mcired aris danawevrebuli, gvxvdeba 

mSrali xeobebi, karstuli gamoqvabulebi, karstuli Zabrebi, polieebi. naleqebis 

wliuri raodenoba 1000-dan 1200 mm-mde meryeobs. mohyavT kartofili, raWis qedis 

kalTebi ZiriTadad saTibebsa da saZovrebs warmoadgens; 

4. saSualo mTebi wiflnar-muqwiwviani da muqwiwviani tyeebiT, alag-alag ma‐

radmwvane qvetyiT. moicavs md. sakauris Sua wels, Soda-kedelas samxreT ferdo‐

bebs, md. rionis xeobas (sof. nigavzebisa da uweris zemoT, sof. Wioramde), md. 

Rarulas, md. qvedrulas xeobebs, md. jejoris marcxena mxares, raWis qedis 

Crdilo-aRmosavleT ferdobebs, sadac reliefi zogan Zlier aris daxrili; 

axasiaTebs eroziuli movlenebi, Rvarcofebis ganviTareba, Soda-kedelas qedze 

bevrgan aris Rvarcofuli kerebi gnviTarebuli, mdinareTa zemo welSi 

mimdinareobs qanebis intensiuri gamofitva. umTavresad gaewrebuli tyis yomrali 

niadagebia gavrcelebuli. am landSaftis farglebSia cnobili kurortebi da 

sakurorto adgilebi: uwera, Sovi, glola, Wiora; 

5. qvabuli damreci ferdobebiT da terasebiT, mewyrebis didi gavrcelebiT, 

sasoflo sameurneo savargulebiT da wiflnar-rcxilnari tyeebiT tyis yomral 
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niadagebze. es landSaftebi vrceldeba md. rionis marcxena mxares, md. WeSoras, 

seuras, mureixanas, xeoris, komandlulas da borjanulas Sua da qvemo welSi. 

soflebi: SardomeTi seva, faraxeTi, xeiTi, zvareTi, kvaSxieTi, boyva, xirxonisi, 

sxieri, somiwo, JaSqva. agreTve CrdiloeTiT, md. sakauris qvemo welSi, sof. 

lagvanTa-sakaos midamoebSi. ganviTarebulia mewyruli procesebi soflebis: 

somiwos, sevis, faraxeTis midamoebSi. zogan viTardeba Rvarcofuli nakadebi, 

mdinareTa SesarTavebTan warmoqmnilიa gamozidvis konusebi. tyis masivebi Sedgeba 

umetesad wiflnarebis, rcxilnar-wiflnarebisa da rcxilnarebisagan. landSaftis 

farglebSi tyisgan Tavisufal adgilebSi gvxvdeba saZovrebi da meoreuli 

buCqnari; 

6. saSualo mTebi cicabo ferdobebiT, wiflnari tyeebiT da maradmwvane qve‐

tyiT tyis yomral niadagebze. landSafti moicavs soflebis: baris da sevis, xir‐

xonisis, JaSqvis da Cordis midamoebs. gavrcelebulia agreTve md. jejoris 

xeobaSi, qvedrulas SesarTavTan warmodgenilia wiflnari da rcxilnari tyeebi, 

romlebsac samrewvelo mniSvneloba aqvs. landSaftis farglebSi gaaqtiurebulia 

eroziuli procesebi, qvaTa cvena;  

7. saSualo mTebi muxnar-jagrcxilnari da rcxilnari, wiflnari tyeebiT 

tyis yomral niadagebze. landSafti vrceldeba md. rionis marcxena mxares, md. 

CveSuridan zofxituramde, md. edenuras da beralis Sua welSi. sof. Rebis, 

TevreSos, brilis (nasoflari) midamoebSi. agreTve Soda-kedelas CrdiloeT 

ferdobze, md. rionis marjvena mxares, md. saxrikilosa da Seusuris xeobebSi. 

damaxasiaTebelia aqtiuri eroziuli procesebi, wyaldidobebi, wyalmovardnebi, 

zogan Zlieri eroziuli procesebia ganviTarebuli, xSiria qvaTa cvena. Mmuxnar-

jagrcxilnari tyeebi zogan Zlier aris gardaqmnili da degradirebuli, gvxvdeba 

meoreuli natyevari mdeloebi; 

8. saSualo mTebi fiWvnari, muxnar-rcxilnari da muqwiwviani tyeebiT yomral 

gaewrebul niadagebze. gavrcelebulia md. WanWaxis marjvena mxares da WanWaxis Se‐

nakadebis: boyoswylisa da bubiswylis xeobebSi (Sovisa da glolis midamoebi). 

landSaftis farglebSi gvxvdeba sasoflo-sameurneo savargulebi da samosaxlo 

landSaftebi. ganviTarebulia qvaTa cvena. tyeebs aqvs ekologiuri da sakurorto 

daniSnuleba; 

9. saSualo mTebi tyis yomrali gaewrebuli niadagebiT, wiflnar-muqwiwviani 

tyeebiT da alag-alag maradmwvane qvetyiT. gavrcelebulia md. Rarulasa da qve‐

drulas xeobebSi (maT Sua da zemo welSi), agreTve md. jejoris xeobaSi 

(soflebis _ cxmoris, Cordis, sorgiTis da Rundis midamoebSi), raWis qedis 

Crdilo-aRmosavleT nawilSi, md. WilorisRelis xeobaSi. ganviTarebulia 

mewyruli procesebi. zogierTi mewyeri maRalaqtiurobiT xasiaTdeba da maT mier 

dakavebulia yofili sasoflo-sameurneo savargulebis mniSvnelovani farTobebi, 

magaliTad, soflebis _ somiwos, sevis, faraxeTis midamoebSi, sadac xSiria 

Rvarcofuli nakadebis ganviTareba; 

10. saSualo mTebi muqwiwviani da wiflnar-muqwiwviani tyeebiT da alag-alag 

maradmwvane qvetyiT tyis yomral gaewrebul niadagebze. landSafti xasiaTdeba 

mZlavri Rvarcofuli gamovlinebebiT. gavrcelebulia Soda-kedelas ferdobebze, 

md. sakauris xeobaSi, agreTve Sovisa da glolis samxreTiT; moicavs md dRvioris, 

Cxoturis da Resqes Sua da qvemowels z. d. 1900_2050 m simaRlemde. landSaftis 
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farglebSi aqtiuri geodinamikuri procesebia ganviTarebuli. gamoirCeva ekolo‐

giuri mniSvnelobiT;  

11. maRali mTebi Zveli myinvaruli da eroziul-denudaciuri reliefiT, 

cicabo ferdobebiT, wiflnariT, nekerCxaliT da arynariT, fiWvnari tyeebiT, 

zogan muqwiwvianebiT, gamoirCeva qvaTa cveniT da Tovlis zvavebiT. 

gavrceldebulia kavkasionis mTavari wyalgamyofi qedis ferdobebze, md, rionis, 

zofxituris, edenuris, CveSuris, bubiswylis da WanWaxis xeobebSi. aseve Soda-

kedelas qedis ferdobebze. landSaftisaTvis damaxasiaTebelia eroziuli 

procesebi, Tovlis mZlavri safari, zvavebis intensiuri ganviTareba. maRali 

ekologiuri Rirebuleba aqvs da metad sainteresoa biomravalferovnebis 

TvalsazrisiTac;  

12. maRali mTebi Zveli myinvaruli reliefiT, subalpuri mdeloTi, erTeuli 

tanbrecili subalpuri arynariT da alag-alag subalpuri buCqnariT mTa-mdelos 

niadagebze. gvxvdeba leCxumis qedis samxreT ferdobze, kldovan ferdobebze gan‐

viTarebulia qvaTa cvena. aris Rvarcofuli kerebic, landSafti umniSvnelod aris 

Secvlili, maRali Rirebuleba aqvs biomravalferovnebis TvalsazrisiT; 

13. maRali mTebi karstuli reliefiT, subalpuri mdeloTi da alag-alag 

subalpuri tye-buCqnaris fragmentebiT mTa-mdelos da neSompala-karbonatul 

niadagebze, karstuli procesebiT, qvaTa cveniT, Tovlis zvavebiT. xixaTisa da 

focxvrevis qedebi moicavs md. xeoris zemo wels, gavrcelebulia Sqmeris, 

uSolTis, xarisTvalisa da mravalZalis midamoebSi. misTvis damaxasiaTebelia 

karstuli procesebi, qvaTa cvena; warmodgenilia reliefis karstuli formebi, 

Zabrebi, Webi, polieebi; 

14. meoreuli mdelo-buCqnari, zogan tyis derivatebiT, mTa-mdelos 

niadagebiT. tyis gaCexvisa da pirutyvis Zovebis Sedegad warmoqmnili meoreuli 

mdeloebi xels uSlis tyis aRdgenas. calkeul monakveTebSi aris qvaTa cvenisa da 

mewyrebis kerebi; 

15. maRali mTebi alpuri mdeloebiT, mTa-mdelos niadagebiT. landSafts uka‐

viaAkavkasionis mTavari qedis kalTebi da uwyvet zolad aris gavrcelebuli. dama‐

xasiaTebelia cicabo ferdobebi.Balpuri balaxeuli mcenareulobis garda, zogan 

dekiani buCqnaric aris warmodgenili, romelsac raWis qedis maRal, Txemur 

nawilSi mcire farTobi ukavia;  

16. subnivaluri landSaftebi. gavrcelebulia kavkasionis mTavar wyalgamyof 

qedze da Soda-kedelas qedebze. Aagebulia paleozouri kristaluri qanebiT, gamo‐

irCeva Zalze mkacri klimatiT: ianvris saSualo temperatura -170-ia, ivlisisa _ 

3_50. mcire sisqis primitiuli niadagebi Semosilia petrofiluri mcenareulobiT; 

17. nivaluri (maradi Tovlisa da yinulis) landSaftebi warmodgenilia kav‐

kasionis mTavar wyalgamyof qedze arsebuli myinvarebiTa da maradi TovliT, 

sadac Kklimati Zalze mkacria: ianvris saSualo temperatura -170-dan -250-mdea, 

ivlisisa _ 0-20. moklebulia niadag-mcenareul safars. zogan kldeebze mcired 

aris xavsebi da liqenebi. aseTia, magaliTad, zofxitos, edenas, kirtiSos, boyos, 

bubis, Tbilisas, WanWaxisa da sxv. myinvarebi. 
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daskvna 

zemo raWis regionis fizikur-geografiuli kvlevis Sedegad Seiqmna onis 

municipalitetis msxvilmasStabiani landSafturi ruka (1:100 000), gamoyofil iqna 

dabali rangis 17 landSafturi erTeuli (landSaftis saxe). gamoyofili 

landSaftebi asaxavs sakvlevi regionis bunebrivi resursebis mravalferovnebas 

da maT potencials. 

aRsaniSnavia, rom landSaftebis didi nawili (78,8 %) mTis landSaftebs 

ukavia. gamoyofili landSaftebidan gakveuli nawili gamosadegia sasoflo-

sameurneo samuSaoebisaTvis, nawili tyis resursebis moxmarebisaTvis, nawili ki _ 

turistul-rekreaciuli miznebisaTvis. 

sasoflo-sameurneo landSaftebis umetesi nawili mdebareobs SedarebiT da‐

bal hifsometriul zonaSi (z. d. 650_900 m simaRleze) _ raWis sinklinur 

qvabulSi, md. rionis sanapiro zolSi, sadac ganlagebulia venaxebis farTobebi 

(450 ha). ganviTarebulia mexileoba, memarcvleoba, mebostneoba (gansakuTrebulia 

md. rionis gaswvriv aluviur niadagebze ganlagebuli landSaftebi); 

mecxoveleobisTvis vargisi saTib-saZovrebi ZiriTadad maRali mTis subalpur da 

alpur landSaftebSi gvxvdeba. zemo raWis saZovrebi da saTibebi mdidari 

potenciuri SesaZleblobis mqonea da maTi aTviseba didad Seuwyobs xels 

mecxoveleobis ganviTarebas. zemo raWis teritoriis didi nawili uWiravs tyis 

landSaftebs (48 %), romlebsac samrewvelo daniSnuleba aqvs da did rols 

asrulebs ekologiur da biomravalferovnebis SenarCunebaSi. aq warmodgenilia 

Walis tyeebi, dabali mTis tyis da saSualo mTis tyis landSaftebi, romelTa 

Soris mniSvnelovani farTobi xeluxlebel tyeebs ukavia.  

turistul-rekreaciuli maRali potenciali aqvs Sovis, glolis, uweris, 

Rebis, gonas mimdebare landSaftebs, sadac karstuli mRvimeebi, balneologiur-

klimaturi (uwera, sortuni), klimatur-balneologiuri (Sovi) kurortebi, 

sakurorto adgilebi (glola, Wiora, Rebi) da sxva mniSvnelovani turistul-

rekreaculi obieqtebia ganlagebuli. zemo raWis landSaftebidan yvelaze metad 

raWis qvabulis; dabali, saSualo da maRali mTis mdeloebis sasazRvro 

landSaftebia Secvlili. bevrgan aris meoreuli natyevari mdeloebis 

landSaftebi. aq adre arsebuli bunebrivi landSaftebi warmodgenilia 

anTropogenuri da bunebriv-anTropogenuri landSaftebis saxesxvaobebiT. 
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THE NATURAL RESOURCE POTENTIAL OF ZEMO RACHA (ONI 
MUNICIPALITY) LANDSCAPES 

E. Salukvadze 

(I. Javakhishvili Tbilisi State University´s Vakhushti Bagrationi Institute of Geography) 

Resume. To study a region’s natural capital, it is important to classify and describe local landscapes, 
which, depending on the area they are found in, have different characteristics and vary in terms of natural 
resources. The mountainous region of Zemo (upper) Racha (Oni Municipality) has been selected for this 
purpose. Along with relevant literary sources, the research draws on cartographic material, the landscape 
maps (1970, 1983) and the topographic map (1:50000) of Georgia and Transcaucasia, as well as on 
observation records made during the 2021 field expedition in Zemo Racha. A large-scale landscape map has 
been designed. The paper describes the region’s individual natural assets as well as the natural resources 
available in selected landscapes. Data on mineral, climate, agroclimatic, soil and forest resources are 
provided in the table and diagrams. 

 
 Keywords: mountainous region; natural assets; Oni municipality; Zemo (Upper) Racha. 
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atmosferuli movlenebi 

 

 

Savi zRvis sakurorto zonis garkveul adgilebSi amindze sasurveli 

zemoqmedebis ganxorcielebis SesaZleblobis Sesaxeb 

evtixi maWavariani, maia jixvaZe, naTia qsovreli, daviT gorgaZe, 

sergo SavdaTuaSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia adamianis mier amindze xelovnurad zemoqmedebis proce‐

sebi da am mimarTulebiT amJamad Seqmnili mdgomareoba. Tanamedrove msoflioSi 

sul ufro viTardeba atmosferul movlenebze xelovnurad zemoqmedebis meTodebi 

da zogierTi maTgani ukve warmatebiT gamoiyeneba msoflios sxvadasxva qveyanaSi. 

gamoTqmulia mosazreba, rom Savi zRvis sakurorto zonaSi (winaswar SerCeul 

romelime qalaqSi an romelime gansakuTrebul adgilas) winaswar gansazRvruli 

drois ganmavlobaSi wvimis mosvlis Tavidan acileba savsebiT SesaZlebelia, rac 

mniSvnelovnad Seamcirebs xSiri wvimebiT gamowveul zarals da, zogadad, xels 

Seuwyobs turistuli nakadebis zrdas. 

 

sakvanZo sityvebi: amindze zemoqmedeba; reagenti; Rrubeli. 

 

Sesavali 

kacobrioba uxsovari droidan cdilobda amindze sasurveli zemoqmedebis mox‐

denas, magram mravali saukunis ganmavlobaSi yvela mcdeloba mxolod sxvadasxva 

RmerTisadmi locva-vedrebiTa da garkveuli msxverplSewirviT Semoifargleboda. 

sayovelTaod cnobilia, rom mecnierebisa da teqnikis ganviTarebis Tanamedrove 

etapze adamians SeuZlia aqtiurad Caerios atmosferuli procesebis mimdinareobaSi, 

anu amindis formirebis bunebriv procesebSi da Sesabamisi teqnikuri saSualebebis 

gamoyenebiT garkveul geografiul adgilebSi da atmosferos garkveul fenebSi 

haeris fizikuri an qimiuri Tvisebebis SecvliT mokle droiT Tavidan aicilos 

arasasurveli atmosferuli movleebi an, piriqiT, Seqmnas sasurveli atmosferuli 

garemo. magaliTad, gamoiwvios Rrublebidan wvimis an Tovlis naleqis gamoyofa, 

setyvis profilaqtika, Rrublebisa da nislis gafantva, miwis zedapirTan axlos 

myof haeris fenaSi yinvis Sesusteba an aRmofxvra da sxv. 

 

 

 ZiriTadi nawili 

XIX saukunis miwuruls kaliforniaSi (aSS) zogierTi fermeris mier pirvelad 

iqna gamoyenebuli setyvis sawinaaRmdego zarbaznebi, romlebsac isrodnen setyvis 
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warmomSobi Rrublebis mimarTulebiT. am zarbaznebSi yovel 10 wm-Si erTxel afeT‐

qebdnen acetilenisa da Jangbadis narevs, romelsac winaswar aTavsebdnen sasroli 

mowyobilobis qveda nawilSi. afeTqebis Sedegad Rrublis mimarTulebiT vrcel‐

deboda dartymiTi talRebi. zog SemTxvevaSi mizans aRwevdnen, magram dRemde ar 

arsebobs amgvari mowyobilobisa da moqmedebis efeqtianobis raime mecnieruli da‐

sabuTeba. 

miuxedavad amisa, aSS-is kongresma im periodSi specialurad gamoyo Tanxa, raTa 

SeeZinaT didi raodenobiT denTi da sxva asafeTqebeli masalebi cdebis Casa‐

tareblad. es masStaburi cdebi Catarda 1891_1892 wlebSi texasis StatSi inJiner 

robert deirenfortis xelmZRvanelobiT, Tumca es cdebi faqtobrivad sruliad 

uSedegod damTavrda. 

imave periodSi sxva amerikelma gamomgonebelma daapatenta „wvimis warmoqmnis 

meTodi“, romlis mixedviT Rrublebze axdendnen sxvadasxva samacivro agentebiT 

zemoqmedebas. pirvelad swored maSin iqna dadgenili, rom naleqebis warmoqmna dakav‐

Sirebuli iyo Rrublebis gacivebasTan (zogadad, atmosferos Tbur mdgomareo‐

basTan) da swored es daedo safuZvlad mas Semdeg mignebul da amindze zemoqmedebis 

ganxorcielebisaTvis gamoyenebul yvela teqnikur gadawyvetas [1]. 

XX saukuneSi Seiqmna atmosferoze zemoqmedebis specialuri teqnologiebi, 

romelTa Soris yvelaze gavrcelebulia e. w. Rrublebis Tesva, rac gulisxmobda 

atmosferoSi (RrublebSi) sakondensacio centrebis Tesvas (gafrqvevas). am sakonden‐

sacio centrebze iwyeba atmosferoSi orTqlis saxiT arsebuli tenis kondensacia 

da warmoiqmneba wvima. am meTodis gamoyeneba SeiZleba rogorc mSral adgilebSi 

wvimis warmosaqmnelad, ise setyvis albaTobis Sesamcireblad (naadrevad wvimis ga‐

mowveviT xdeba Rrublebis erTgvari winaswari dacla).  

Rrublebis daTesvisa da xelovnuri wvimis warmoqmnis pirveli warmatebuli 

samecniero eqsperimentebi XIX saukubis 40-ian wlebSi Caatara amerikulma kompania 

„jeneral eleqtrikma~, Tumca maleve miatova es saqmianoba komerciuli warmatebis 

miRwevaSi eWvis Setanis gamo. 

yofil ssr kavSirSic iqna SemuSavebuli setyvis sawinaaRmdego teqnologia, 

romelic mdgomareobda setyvis warmoqmnis procesis dasustebaSi Rrublebis garkve‐

ul ubnebSi specialuri reagentis SeyvaniT. specialuri zarbaznebiT xorcielde‐

boda setyvis sawinaaRmdego raketebis RrublebSi gatyorcna, Tumca zemoqmedeba 

xdeboda mxolod mcire da saSualo intensiurobis Rrublebze, radgan aRniSnuli 

raketebiT mZlavr setyvis Rrublebze zegavlenis moxdena ver xerxdeboda. am meTo‐

dis gamoyenebiT setyviT gamowveuli sasoflo-sameurneo mosavlis danakargebi 5_7-

jer iqna Semcirebuli.  

1990 wels rusi meteorologebis mier damuSavebul iqna amindis xelsayreli 

pirobebis Seqmnis axali teqnologia [2], romlis mixedviT Rrublebis dasaSlelad 

iyenebdnen vercxlis iodids, Txevad azots, mSral yinuls da sxva komponentebs. 

ruseTis hidrometeorologiisa da garemos monitoringis federaluri samsaxuris 

specialistebis gancxadebis Tanaxmad, es reagentebi ekologiurad sufTa masalebi 

iyo, romlebsac ar SeeZlo atmosferosaTvis zianis miyeneba. 

xelsayreli amindis SenarCunebis es axali teqnologia imaSi mdgomareobs, rom 

amindis SesanarCuneblad qalaqis an garkveuli teritoriis mimarTulebiT moZrav 

RrublebSi jer kidev 5_100 km-is daSorebiT da 1,5_2 sT-iT adre, vidre saeWvo 
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Rrublebi dasacav teritorias miaRwevs, xdeba winaswar SerCeuli reagentis gafr‐

qveva (daTesva). RrublebSi arsebuli teni kondensirdeba reagentis nawilakebze, ris 

Sedegadac warmoqmnili kondensatis wveTebi iZens kritikul masas, rac iwvevs maT 

Camovardnas da Rrublebis daclas tenisagan.  

es meTodi warmatebiT iqna gamoyenebuli mSrali amindis SesanarCuneblad mos‐

kovSi 1995 wels, roca meore msoflio omSi gamarjvebis 50 wlis iubilis aRsaniSnavi 

sazeimo ceremoniali tardeboda. am RonisZiebis warmatebiT Catarebis Semdeg ze‐

moxsenebuli meTodi ukve sakmaod farTod dainerga rogorc ruseTSi, ise sxva 

qveynebSic. magaliTad, avstraliaSi aRniSnul meTods iyeneben rogorc xelovnuri 

wvimebis mosayvanad, ise Rrublebis winaswari daclis mizniT. meTodi warmatebiT 

iqna aseve gamoyenebuli CineTSi himalais myinvarebis dnobisa da ganlevis sawinaaR‐

mdego RonisZiebebis egidiT. moyavT xelovnuri Tovlic [3].  

reagentebis RrublebSi gabneva, anu daTesva xdeba Rrublebis zemoT moZravi 

TviTmfrinavebidan gafrqveviT, rac SedarebiT Zviria. garda amisa, miwiszeda sasro‐

li qvemexebiTac aris SesaZlebeli sxvadasxva sakondensacio reagentis gafrqveva, 

anu RrublebSi daTesva. 

sayuradReboa, rom amJamad msoflios 40 qveyanaSi muSavdeba 150 sxvadasxva da‐

saxelebis proeqti, romelTa mizania amindis sasurveli mimarTulebiT cvlileba. 

sul ufro izrdeba amindze zemoqmedebis mecnierulad damuSavebuli meTodebis 

raodenoba da xSirdeba amindis sasurveli cvlilebis moxdenis faqtebi.  

cnobilia, Tu ra damangrevel zemoqmedebas axdens floridis Statis (aSS) 

sanapiro zolSi warmoqmnili qariSxlebi da tornadoebi, romelTa mizeziT milio‐

nobiT dolaris zarali fiqsirdeba xolme. maTi zemoqmedebis prognozireba Zalian 

rTulia. aseTi qariSxlebi warmoiqmneba atmosferos Termodinamikuri mdgomareobis, 

adgilis reliefis, zRvidan da sxva wyalsacavebidan aorTqlebuli tenis raode‐

nobisa da sxva maxasiaTeblebis garkveuli TanafardobiT Camoyalibebis pirobebSi. 

amJamad ukve damuSavebulia mTlianad avtomatizebuli sistema, romelic aRmoaCens 

qariSxals, Seafasebs mis simZlavres da gaauvnebelyofs qariSxlis masazrdoebel 

Rrublebs maTSi specialuri reagentebis SeyvaniT, romelic xorcieldeba specia‐

luri raketuli danadgarebis gamoyenebiT. 

aqve unda aRiniSnos isic, rom floridis damangreveli qariSxlebis winaswari 

prognozirebis sakiTxebSi didi wvlili aqvs Setanili qarTvel mecniers, saqarTve‐

los teqnikuri universitetis profesors i. SeyrilaZes, romlis mier damuSavebul 

iqna qariSxlebis warmoqmnis adgilebis, simZlavrisa da mimarTulebis winaswari 

prognozirebis axali Teoriuli modeli, romlis mixedviT Catarebuli gaangari‐

Sebebis Sedegebi umravles SemTxvevaSi emTxveva ukve momxdari qariSxlebis realur 

Sedegebs [4]. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom msgavs situaciaSi Savi 

zRvis sakurorto zonaSic SeiZleba ganxorcieldes amindze msgavsi zemoqmedeba, 

Tumca ase ucbad es amocana ver gadawydeba. amisaTvis aucilebelia qveynis xelmZRva‐
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nelobis neba da garkveuli Tanxebis gamoyofa. pirvel rigSi saWiroa samuSao jgu‐

fis Seqmna, romlis SemadgenlobaSic unda Sevidnen meteorologebi, bunebis dacvis 

specialistebi, fizikosebi, qimikosebi da inJinrebi. unda SeirCes romelime qalaqi 

an teritoria da zedmiwevniT iqnes Seswavlili iq mimdinare Cveulebrivi atmosfe‐

ruli movlenebi, naleqebi, qaris siCqare da mimarTuleba. ris Semdegac unda Seiqmnas 

Sesabamisi monaceTa baza, romelSic Seva meteorologiuri samsaxurebis mier dRemde 

Catarebuli gamokvlevebisa da gazomvebis Sedegebi. monacemTa srulfasovani bazis 

Seqmnis Semdeg unda moxdes konkretul ubanze ganviTarebuli amindis formirebis 

mTeli procesis aRwera. kerZod, ra siCqariT, ra manZilidan da ra droSi moiyara 

Rrubelma Tavi konkretul adgilas, ra dros daiwyo da ramdeni xnis ganmavlobaSi 

gagrZelda naleqis gamoyofa, rogori iyo qaris siCqare da mimarTuleba, naleqis 

raodenoba da a. S.  

amgvari informaciuli bazis saSualebiT SesaZlebeli iqneba mocemul adgilze 

warmoqmnili atmosferuli movlenebis xasiaTis dadgena simZlavris, weliwadis 

droisa da sxva niSnebis mixedviT. aseTi bazebis simravle xels Seuwyobs mosalo‐

dneli movlenebis zust prognozirebas.  

swored mas Semdeg, rac moxerxdeba mosalodneli atmosferuli movlenebis 

zusti prognozireba, SeiZleba imaze fiqri, Tu ra meTodebi da saSualebebi unda 

iqnes gamoyenebuli arasasurveli movlenebis Tavidan asacileblad da CvenTvis 

xelsayreli cvlilebebis gansaxorcieleblad. 

Cveni Rrma rwmeniT warmodgenili winadadebis realurad ganxorcielebis Sem‐

TxvevaSi mkveTrad Semcirdeba arasasurveli atmosferuli movlenebiT gamowveuli 

zarali da mniSvnelovnad gaizrdeba turistuli nakadebis raodenoba, rac, ra Tqma 

unda, dadebiTad imoqmedebs mTlianad qveynis ekonomikur mdgomareobaze. 
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ATMOSPHERIC PHENOMENONS 

 

 

ON THE POSSIBILITY OF IMPLEMENTING THE DESIRED IMPACT ON THE 

WEATHER IN CERTAIN AREAS OF THE BLECK SEA RESORT AREA 

E. Machavariani, M. Jikhvadze , N. Ksovreli, D. Gorgadze, S. Shavdatuashvili 

(Georgian Technical University) 

Resume. The history of the process of artificial human impact on the weather and a review of the current 
situation in this area are convincing evidence that in the modern world, methods of artificial impact on 

atmospheric phenomena are increasingly being developed, and some of them are already successfully used by 
various countries of the world. 

It has been suggested that it is quite possible to avoid rain at a pre-selected time in any selected city or 
in a special place in the Black Sea resort area, which in some cases will significantly reduce the damage caused, 
and in general will contribute to the growth of tourist flows. 

 
 Keywords: cloud; reagent; weather impact. 
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qimia 

 

 

vanadium(V)-is kompleqswarmoqmnis Seswavla  

bis-(2,3,4-trihidroqsifenilazo)benzidinTan mesame  

komponentis Tanaobisas 

cismari fanCviZe-wignaZe, maia cincaZe, nino imnaZe, famil Ciragovi,  

vladimer mardanovi  

(saqarTvelos teqnikuri universiteti, baqos saxelmwifo universiteti) 

 

reziume: bolo aTi wlis ganmavlobaSi mravali samecniero naSromi mieZRvna 

sxvadasxva saxis (organuli-ligandi) kompleqsebiT vanadium(V)-is fotometruli gan‐

sazRvris meTodis aRweras.  

vanadium(V)-is fotometruli gansazRvrisaTvis yvelaze farTod gamoiyeneba 

azonaerTebi rogorc binaruli, ise sxvadasxvaligandiani kompleqsnaerTis saxiT. 

warmodgenil naSromSi ganxilulia vanadium(V)-is kompleqswarmoqmna R-Tan mesame 

komponentis – fenontrolinis (fen), baTofenontrolinis (bfen) da α,α'´-dipiridilis 

(α,α´-dip) Tanaobisas. 

dadgenilia binaruli da Sereulligandiani kompleqsebis formireba, aseve ma‐

Ti beris kanonze daqvemdebareba. gamoTvlilia moluri STanTqmis koeficientebi 

gajerebis mrudidan. SemuSavebuli meTodika warmatebiT iqna gamoyenebuli mdinare‐

ebis wylebSi vanadium(V)-is raodenobis dasadgenad. 

 

sakvanZo sityvebi: α,α´-dipiridili; baTofenontrolini; vanadium(V); kompleqs‐

warmoqmna; pirogaloli; Sereulligandiani kompleqsi. 

 

Sesavali 

cnobilia, rom vanadium(V)-is naerTebi gamoiyeneba mrewvelobis sxvadasxva 

dargSi; kerZod, metalurgiaSi foladisa da sxva SenadnobebisaTvis garkveuli Tvi‐

sebebis misaniWeblad, aseve katalizatoris saxiT katalizur reaqciebSi, naxevargam‐

tarul da saRebavi laqebis mrewvelobaSi. vanadiumis oqsidebi monawileobs rogorc 

inhibitorebi biologiur sistemebSi, fermentebisa da aminebis sinTezSi, Saqris nor‐

mis regulirebaSi, magram maRali koncentraciebis SemTxvevaSi igi toqsikurad da 

genotoqsikurad moqmedebs cocxal organizmebze. am TvalsazrisiT, msgavs obieq‐

tebSi liTonis gansazRvris unikaluri meTodebis SemuSaveba analitikosebis erT-

erTi mTavari amocanaa. uaxlesi literaturis monacemebis Seswavlam cxadyo, rom 

vanadium(V)-is dasadgenad yvelaze xSirad gamoiyeneba reagentebi – polifenolebi, 

azonaerTebi, hidroqsaminis mJava da misi warmoebulebi, saRebavebi, diatipiril‐

meTani da misi homologebi [1-16].  
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gamokvlevebma cxadyo, rom aRniSnuli reagentebis umetesoba ar iZleva sa‐

Tanado Sedegebs maRali analitikuri parametrebiT. amitom, gadawyda, vanadium(V)-is 

fotometruli gansazRvrisaTvis, rac metad aqtualuri amocanaa rogorc Teoriuli, 

aseve praqtikuli TvalsazrisiT, pirogalolze dafuZnebuli axali da kargad 

cnobili azonaerTebis sinTezi da maTi gamoyeneba. 

winamdebare naSromSi warmodgenilia fotometruli meTodiT gamokvleuli va‐

nadium(V)-is bis-(2,3,4-trihidroqsifenilazo)benzidinTan (R) kompleqswarmoqmnis Se‐

degebi: amasTan, Seswavlilia vanadiumis kompleqswarmoqmna R-Tan fenantrolinis 

(fen), baTofenantrolinis (bfen) da α,α´-dipiridilis (α,α´-dip) Tanaobisas. 

 

 ZiriTadi nawili 

gamosavali nivTierebebi da kvlevis meTodebi. kvlevisas gamoyenebul iqna 

sxvadasxva aparatura: xsnarebis optikuri simkvrive izomeboda Lamda 40 speqtrofo‐

tometriTa (PerkinElmer) da КФК-2 fotokolorimetriT (kiuvetSi fenis sisqe 1 sm), 

buferuli xsnarebis mJavianoba _ PHS-25 ionometriT (paralelurad xdeboda saTa‐

nado standartuli buferuli xsnarebis SerCeva). 

reagenti sinTezirebul iqna cnobili meTodikis mixedviT [17]. misi Sedgeniloba 

da struqtura ganisazRvra elementuri analiziT da iw-speqtroskopiiT. 

 

OHHO

HO N N

HO OH

OHNN

 
 

gamoyenebul iqna reagentis 1•10-3 М M eTanolis xsnari da mesame komponentebis 

wyal-eTanolis (3:7 SefardebiT) xsnarebi, romlebic momzadda zusti wonakis gaxs‐

niT [18]. saWiro koncentraciis vanadium(V)-is xsnari miRebul iqnaH 4 3NH VO marilis 

2 4H SO -Si (1:1 TanafardobiT) gaxsniT, gaTbobiT da Semdgom gamoxdili wyliT ganza‐

vebiT. saWiro mJavianobis Sesaqmnelad gamoyenebul iqna acetatamiakis buferuli 

xsnari. yvela gamoyenebul reagents aqvs minimum analitikuri xarisxis kvalifikacia. 

Sedegebi da maTi gansja. dadgenilia, rom R-s (eTilis spirtSi) рН 5-ze aqvs 
maqsimum λ=411 nm STanTqmis zoli. am pirobebSi is qmnis kompleqss vanadium(V)-Tan 

(STanTqmis maqsimumia 447 nm). miRebuli kompleqsis Seswavlam fenantrolinis, baTo‐

fenantrolinis da α,α'-dipiridilis Tanaobisas cxadyo, rom рН-is farTo intervalSi 

warmoiqmneba sxvadasxvaligandiani kompleqsi (kerZod, VR-fen λ=426 nm, VR-bfen λ=429 
nm da VR-α,α'-dip λ=431 nm) Sesabamisi sinaTlis maqsimaluri STanTqmiT. reagentisa 

da kompleqsebis feri damokidebulia garemos рН-ze, amitom kompleqsebis warmoqmnis 

STanTqmis speqtrebi Seswavlil iqna sakontrolo eqsperimentis R-fen-is, R-α,α'-dip-

isa da R-bfen-is fonze. mesame komponentis gavleniT, yvela warmoqmnil Sereul‐

ligandian kompleqsSi SeiniSneba hifsoqromuli efeqti (nax. 1). 
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Nnax. 1. vanadium(V)-is STanTqmis speqtri: 1 –VR; 2 –VR-fen. 3 –VR-bfen,  

4 – VR-α,α´-dip; 6

VC 4 10 M  ; 4
RC 1 10 M   

xsnarisH рН-ze optikuri simkvrivis damokidebulebis SeswavliT cxadi gaxda, 

rom fenantrolinTan, baTofenantrolinTan da α,α'-dipiridilTan urTierTqmedebisas 

kompleqsis warmoqmnis optimaluri pirobebi gadainacvlebs mJave garemoSi рН 3,3-
iasa da PH 4-is Sesabamisad (nax. 2). 

optimaluri pirobebis SesarCevad Seswavlil iqna reagentebis koncentraciis, 

temperaturisa da drois gavlena binaruli da Sereulligandiani kompleqsebis 

warmoqmnaze.  

VR kompleqsis gamosavlianoba maqsimaluria 8•10-5 MR koncentraciiT, VR-fen  

8•10-5 MR da 8•10-4 Mfen, VR-bfen 8•10-5 MMR da 8•10-4 Mbfen, VR-α,α´-dip 8•10-5 MR da 8•10-4 

Mα,α´-dip, Sesabamisad. yvela kompleqsi warmoiqmneba komponentebis xsnarebis Sere‐

visTanave da erTmaneTisagan gansxvavdeba mdgradobiT. 

 

 

 

nax. 2. vanadium(V)-is kompleqsis xsnaris optikuri simkvrivis  pH-ze damokidebuleba mesame 

komponentebis arsebobisas da ararsebobisas  opt. sakontrolo eqsperimentis fonze. 1 –VR; 

2 –VR-fen; 3 –VR-bfen; 4 – VR-α,α´-dip 
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miRebul kompleqsebSi komponentebis mdgradobis mudmivebi da Tanafardobebi 

dadginda izomolaruli seriis meTodebiT, starik-barbanelis fardobiTi gamosav‐

lisa da wonasworobis ZvriT [19]. 

starik-barbanelis meTodi steqiometriuli koeficientebis zustad Sefasebis 

saSualebas iZleva da, miuxedavad moreagire nivTierebebis koncentraciis stabilu‐

robisa, maTi gamoyeneba SeiZleba nebismieri steqiometriuli reaqciebis dros. 

komponentebis Tanafardoba VR kompleqsSi aris 1:1, xolo kvlevis Sedegebis 

mixedviT Sereulligandian kompleqsebSi komponentebis Tanafardobaa 1:1:1. 

sinaTlis STanTqmis moluri koeficientebi, graduirebuli grafikis wrfivi 

intervali vanadium(V)-is dasadgenad da reagentebis sxva analitikuri maxasiaTeb‐

lebi mocemulia 1-l cxrilSi.  

 

cxrili 1 

vanadium(V)-is kompleqsebis speqtrofotometruli maxasiaTeblebi 

pHopt. λmaqs, 

nm 

Δλ komponentis

Tanafardoba 
ε beris kanonze 

daqvemdebareba, mkg/ml 
lgβ pHopt. 

VR 5,0 447 72 1:1 20000 0,204-1,22 4,80±0,03 

VR-fen 3,0 426 51 1:1:1 48600 0,02-0,57 10,12±0,06 

VR-bfen 3,0 429 54 1:1:1 46800 0,02-0,384 9,72±0,04 

VR-α,α´-dip 4,0 431 56 1:1:1 45000 0,04-0,57 9,42±0,06 

 

Seswavlil iqna ucxo ionebis gavlena vanadium(V)-is kompleqswarmoqmnaze R-

Tan mesame komponentebis rogorc ararsebobis, ise arsebobis SemTxvevaSi. dadgeni‐

lia, rom mesame komponentis Tanaobisas mniSvnelovnad izrdeba kompleqswarmoqmnis 

reaqciebis seleqciuroba (cxrili 2). mocemuli reagentebi ufro SerCeviTia vana‐

dium(V)-is speqtrofotometruli gansazRvrisaTvis, vidre literaturaSi cnobili 

reagentebi. 

cxrili 2  

ucxo ionebis dasaSvebi Tanafardobebi vanadium(V)-Tan, rodesac igi 

ganisazRvreba mono- da Sereulligandiani kompleqsebis saxiT (cdomileba 5 %) 

xelSemSleli ionebi da 

SemniRbavi nivTierebebi 

VR VR-fen VR- bfen VR-α,α´-dip V-[4] 

Na(I) 6000 6000 6000 6000  

K(I) 10000 10000 10000 10000  

Cu(I) * 15 15 15  

Mg(II) 600 600 600 6250  

Ca(II) 600 600 600 1000  

Ba(II) 2020 2020 2020 2140 0,047 

Sr(II) 350 350 350 3250  

Zn(II) 2130 2130 2130 1354 0,005 

Cd(II) 4000 4000 4000 1200  

Mn(II) 1800 2650 2650 1432 0,073 
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Ni(II) 201 420 420 1550 0,0033 

Co(II) 2050 2100 2100 950 0,0014 

Pb(II) 4058 2000 2000 175 0,009 

Al(III) 200 250 250 270 203 

Fe(III) 10 50 50 50  

Bi(III) 10 20 20 23  

Cr(III) 1810 3600 3600 1560 0,0066 

Zr(IV) * * * 10 0,005 

V(V) * 48 48 40 0,009 

Mo(VI) * 20 20 10  

W(VI) 15 15 15 20  

trilon B B * 10 10 40  

Sardovana 2500 3060 3060 62  

TioSardovana 570 1055 1055 1600  

ლimon mJava 20 20 20 60  

Rvinis mJava 104 210 210 30  

   

 *xelSemSleli ionebi  

 

SemuSavebuli meTodika SeiZleba gamoyenebul iqnes vanadium(V)-is dasadgenad 

mdinaris wylebSi. gansazRvrul iqna vanadium(V)-is Semcveloba azerbaijanis respub‐

likis mdinareebSi – aqstafasa da jogazSi.  

analizisaTvis mdinaris napiridan aRebuli 1 l wyali aorTqlebul iqna adu‐

Rebis gareSe. warmoqmnili naleqi gaixsna 5 mlO  3HNO -Si, moTavsda 50 ml-ian kol‐

baSi da Semdeg Seivso niSnulamde gamoxdili wyliT. fotometruli meTodiT vana‐

dium(V)-is gansazRvrisaTvis miRebuli xsnaris (aliqvatis) nawili moTavsda 25 ml-

ian kolbaSi, sadac daemata 2 ml 31 10 da 2 ml 21 10  feni da ganzavda niSnulamde рН 3-iT. xsnaris optikuri simkvrive izomeboda 490   nm-ze, kiuvetSi l=1 sm КФК-2-

ze testis xsnaris fonze. proceduris siswore mowmdeboda „ICP-OES thermo ICAP 7400 

Duo“ xelsawyos gamoyenebiT. Sedegebi warmodgenilia me-3 cxriliSi. 

 

cxrili 3 

vanadium(V)-is gansazRvris Sedegebi mdinaris wylebSi (n=5, Р=0,95) 

წylis nimuSi 
 

napovnia fotometruli 
meTodiT, V, mg/l 

napovnia V, mg/l 
(ICP-OES Termo ICAP 7400 Duo) 

I wylis nimuSi 2,778±0,004 2,789±0,004 
II wylis nimuSi 1,801±0,004 1,829±0,003 

 

aRniSnuli meTodika SeiZleba gamoyenebul iqnes vanadium(V)-is gansasazRvravad 

sxvadasxva bunebriv da xelovnur obieqtebSi. 
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daskvna 

amrigad, Cven mier Seswavlilia vanadium(V)-is kompleqswarmoqmna R-Tan fenan‐

trolinis (fen), baTofenantrolinisa (bfen), α,α´-dipiridilis (α,α´-dip) Tanaobisas. 

kompleqswarmoqmnis pH-ze damokidebulebam aCvena, rom VR kompleqsis gamosav‐

lianoba SeiniSneba pH=5, λmaqs.=447 nm-ze. reagents aqvs maqsimaluri SuqSTanTqma 375 

nm-ze. mesame komponentis Tanaobisas warmoiqmneba samkomponentiani naerTebi: VR-fen, 

VR-bfen da VR-α,α´-dip. Sereulligandiani kompleqsebis sinaTlis STanTqmis maqsi‐

mumi V(V) Sereuli hifsoqromulad binaluri kompleqsis STanTqmis maqsimumTan mi‐

marTebaSi Sesabamisad aris λmaqs.=426 nm, 429 nm da 431 nm. warmoqmnis optimaluri pH 

gadanacvlebulia mJave garemoSi da, Sesabamisad, pH=3.0, pH=3.0 da pH=4.0-is tolia. 

Seswavlilia agreTve mesame komponentis da reagentis koncentraciis gavlena komp‐

leqswarmoqmnaze.Ooptimalur pH-ze VR kompleqsebis maqsimaluri gamosavlianobaa 

4•10-5 МR, VR-fen 4•10-5 М da 3,2•10-5 Мfen, VR-bfeni 4•10-5 МMda 3,2•10-5 Мbfeni, VR-α,α´-

dip 4•10-5 МMda 4•10-5 Мα,α´-dip.  

zemoaRniSnulidan gamomdinare, dadgenilia moreagire komponentebis Tanafar‐

doba (1:1 da 1:1:1), aseve beris kanonis daqvemdebareba. gajerebis mrudebis mixedviT 

gamoTvlilia moluri STanTqmis koeficientebi. 
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CHEMISTRY 

 

 

STUDY OF VANADIUM(V) COMPLEX FORMATION WITH  

BIS-(2,3,4-TRIHYDROXYPHENYLAZO)BENZIDINE IN THE  
PRESENCE OF THE THIRD COMPONENT 

Ts. Panchvidze-Tsignadze, M. Tsintsadze, N. Imnadze, F. Chiragov, V. Mardanov 

(Georgian Technical University, Baku State University) 

Resume. Scientific papers published in the last ten years describe a method for the photometric 
determination of vanadium(V) with different types of (organic-ligand) complexes. The most widely used and 
promising class for the photometric determination of vanadium(V) turned out to be azo compounds using both 
binary and varous ligand complex compounds. In the present work, we studied the complex formation of 
vanadium with R in the presence of phenontrolin (phen), bathofenontroline (bphen), α,α´-dipyridyl (α,α´-dip).  

The formation of binary and mixed-ligand complexes was established. Subordination to Beer’s law was 
also established. The molar absorpition coefficients were calculated from the saturation curves.The developed 
methodology was used to detect vanadium (V) in river waters. 

 

Keywords: α,α´-dipyridyl; bathofenontroline; mixed-ligand complex; phenonthroline; pyrogallol; 
vanadium (V). 
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qimia 

 

 

tutemiwaTa liTonebis hidroacetatebis Jangbadiani  

poliedrebis Seswavla 

naira endelaZe, manuCar Ciqovani, nino kaxiZe, laSa xviCia  

(ak. wereTlis saxelmwifo universiteti) 

 

reziume: Seswavlilia tutemiwaTa liTonebis struqturebSi koordinaciuli 

poliedrebi. hidroacetatebis Sesabamisi naerTebis kristaluri formulebia: kal‐

ciumi; CaH(CH3COO)3
.H2O, stronciumi(2); SrH(CH3COO)3

.2H2O, SrH2(CH3COO)4
.2H2O, bariu‐

mi(3); BaH2(CH3COO)4, BaH(CH3COO)3
.H2O, BaH(CH3COO)3

.5H2O. 

liTonis atomebis koordinaciuli ricxvi poliedrebSi 7_10-is sazRvrebSia da 

konkretulad realizebulia gadagvarebuli mravalwaxnagebiT. 

CaH(CH3COO)3
.H2O da BaH2(CH3COO)4 struqturebSi liTonis atomis Jangbadiani 

poliedrebi erTmaneTs ukavSirdeba ama Tu im xerxiT (umTavresad wiboebiTa da 

waxnagebiT), warmoqmnis usasrulo erTganzomilebian moculobiT svetebs. 

Sr(H2O)2(CH3COO)2
. [H2(CH3COO)2] da Sr(H2O)2(CH3COO)[H(CH3COO)2] struqturebis Se‐

darebiT dasturdeba maTi aRnagobis msgavseba. 

struqturis aRnagobis safuZvelia stronciumis atomis poliedrebis usasru‐

lo zigzagisebri jaWvi. „mJava“ acetatebis orive warmomadgeneli miekuTvneba naer‐

Tebis axal homologiur serias _ hidratirebul hidroacetatebs. maTi saerTo for‐

mulaa Me(H2O)2(CH3COO) .Hn[(CH3COO)n.CH3COO]. 

 

sakvanZo sityvebi: bma; koordinacia; poliedri; Sre; waxnagi; wibo; hidroace‐

tati. 

 

Sesavali 

tute da tutemiwa liTonebis sinTezi da sammagi (wyali_mJava_marili) an or‐

magi uwylo sistemebis kvleva ukve didi xania mimdinareobs. 

struqturuli gegmiT gamokvleulia mxolod is naerTebi, romlebic haerze 

sakmaod mdgradia. hidroacetatebis da (hidroformiatebis) umravlesoba Cveulebriv 

pirobebSi swrafad iSleba da SeuZlebelia maTi monokristalebis Seswavla winas‐

wari evakuaciis gareSe. am naerTebis aRnagobis Seswavlis aqtualoba (Teoriuli da 

praqtikuli TvalsazrisiT) ganisazRvreba maTSi ara marto Zlieri wyalbaduri bmis 

arsebobiT, aramed umniSvnelovanesi TvisebebiT, romlebic damaxasiaTebelia dabali 

karbomJavebis marilebisaTvis. 

tute da tutemiwaTa elementebis acetatebisa da formiatebis kristalebi ga‐

moiyeneba mravali naerTis gasawmendad (mJavebis, gamxsnelebis da sxv.) mikromina‐

revebisagan, xolo hidromarilis Sedgenilobis codna aucilebelia imisaTvis, rom 
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ganisazRvros mTel rig mJavebSi ra formiT imyofeba liTonebis mikrominarevebi, 

romlebic gamoiyeneba mikroeleqtronikaSi. 

 

 

ZiriTadi nawili 

 sinTezirebuli da gazrdilia tute da tutemiwaTa liTonebis hidroacetate‐

bis monokristalebi, kerZod: CaH(CH3COO)3
.2H2O; SrH2(CH3COO)4

.2H2O; SrH(CH3COO)3
. 2H2O, 

BaH2(CH3COO)4; BaH(CH3COO)3
.H2O; BaH(CH3COO)3

.5H2O. 

dazustebulia kristalTa zrdis pirobebi rentgenostruqturuli analizi‐

saTvis. aRsaniSnavia, rom praqtikulad SeuZlebelia yvela SemTxvevaSi hidroace‐

tatis monokristalis miReba uwylo (mJava-marilis) sistemisagan, radgan kristali‐

zaciis procesSi myardeba sareaqcio masa da SeuZlebelia kristalebis erTmaneTi‐

sagan dacileba. amitom saWiro gaxda wyalnaerTebTan muSaoba. kristalTa gadaReba 

Catarda evakuirebul pireqsis kapilarSi deda xsnaris Sris qveS CAD-4-SDP 

monokristlur avtomatur difraqtometrze. yvela gamoTvla tardeboda mini egm PDP 

11/55 t-ze ENX SDP kompleqsuri programiT [1]. 

Sedegebi da maTi gansja. kalciumis dihidratis hidroacetatis Seswavlis sa‐

fuZvelze dadgenil iqna, rom struqturaSi arsebobs kalciumis ori saxis kaTionebi 

Jangbadis atomebTan sxvadasxva koordinaciiT. 

koordinaciuli poliedrebi Ca1 da Ca2 sakmaod rTulia da gansxvavebuli am 

atomebis makoordinirebeli karboqsilis jgufis funqcionaluri roliT. 

Ca1 atomis poliedri warmoqmnilia karboqsilis jgufis eqvsi Jangbadis atomiTa 

da wylis molekuliT. poliedris forma Zneli dasaxasiaTebelia, radgan igi waagavs 

gadagvarebul pentangonur bipiramidas an erTqudian oqtaedrs. gadagvarebis Sesaxeb 

miuTiTebs, magaliTad, kuTxe O(61)-Ca(1)-O(8)W tolia 1560-is (nax. 1). Ca2 atomis 

poliedri warmoqmnilia Jangbadis rva atomisagan (erTi maTgani wylis molekulisaa). 

yvelaze ufro poliedri aproqsimirdeba gadagvarebuli dodekaedris saxiT. 

 

nax. 1. Ca1O7 koordinaciuli poliedris proeqcia sibrtyeze (xy0) 
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Ca2O8 poliedrebi ukavSirdeba O22 -O’22'wiboTi. TiToeul maTgans zemoT da qve‐

moT O32-O11 daOO31'-O12 wiboebze mierTebuli aqvs Ca1О7 poliedrebi da warmoqmnis 

damaxasiaTebel svetebs. es svetebi Camagrebulia saerTo struqturaSi acetaturi 

jgufis wyalbaduri bmebiT da ori molekula wyliT (nax. 2).  

aRsaniSnavia, rom Ca-is atomebis msgavsi aRnagoba aRmoCenilia kalciumisa da 

spilenZis saSualo acetatebSi [2,3].  

 

nax. 2. koordinaciuli poliedris proeqcia Ca2O8 sibrtyeze (xyO) 

 

stronciumis dihidratis hidroacetatis struqturaSi SrH(CH3COO)3
.2H2O Sr-is 

atomebi ikavebs saerTo pozicias da koordinirebulia Jangbadis rva atomiT, ro‐

melTaganac oTxi miekuTvneba sam Ac(2) monomers (erTi maT Soris ekontaqteba bi‐

dentaturad), xolo ori _ dimers Ae(1)…H*(1)…Ac(3) (monodentaturi kontaqti) da 

ori Jangbadis atomi miekuTvneba wylis or molekulas. koordinaciuli SrO8 po‐

liedri (nax. 3) warmoadgens gadagvarebul dodekaedrs ((S2-O)saS. 2,601Å). 

 

 

nax. 3. koordinaciuli SrO8 poliedris proeqcia  

 

stronciumis dihidratis Sr(H2O)2(CH3COO)[H2(CH3COO)3] hidroacetatis struqtu‐

ris mixedviT Tu vimsjelebT, SeiZleba CaiTvaloTs, rom struqturis ZiriTadi sa‐

Seni elementia SrO9 poliedrebisagan Seqmnili zigzagisebri jaWvebi (nax. 4). 
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nax. 4. koordinaciuli SrO9 poliedris proeqcia sibrtyeze(001) 

calkeuli 022-22^'da 021-21^poliedri ' wiboebiTaa bmuli da erTmaneTSi gada‐

dis inversiis centriT. jaWvebi warmoqmnis neitralur polimerul fragmentebs 

[Sr(H2O)2H2(CH3COO)3,CH3COO]. 
stronciumis atomis poliedrebi warmoqmnilia Svidi atomi Jangbadisagan, ro‐

melTagan xuTi acetaturi jgufisaa da ori _ wylis molekulebis. 

acetaturi fragmentebi erTmaneTs ukavSirdeba bidentaturad da urTierTsawi‐

naaRmdegodaa mimarTuli karboqsilis jgufis 900-iT Semobrunebis Sedegad. 

stronciumis atomis poliedri warmoadgens Zlier gadagvarebul erTqudian 

tetragonalur antiprizmas. saSualo manZili Sr-O tolia 2,654(7)Å-is, rac mxolod 

0,02Å-iT gansxvavdeba Sr2- daO O2- (2,67Å) ionebis jamisagan [4]. 

 

nax. .5. a da b struqturebSi stronciumis atomebis poliedrebis jaWvi:  

a _ SrH2(CH3COO)4
.2H2O; b _ SrH(CH3COO)3

.2H2O 

 

me-5 a da b nax-ebze mocemulia ZiriTadi saSeni erTeulis proeqcia. TiToeuli 

struqturis erTi Sre ori mimarTulebiT vrceldeba. maTi Sedarebisas SeiZleba 

davaskvnaT: 

 struqturis aRnagobis safuZveli stronciumis atomebis poliedrebisganaa war‐

modgenili zigzagisebri jaWvis saxiT, romlebic erTmaneTs ukavSirdeba saer‐

To wiboebiT, ris gamoc identurobis perioduli jaWvis gaswvriv (7,125Å pir‐

velisaTvis da 7,114Å meorisaTvis) praqtikulad erTnairia; 

 jaWvebi wylis molekulebisa da ZmarmJavas moleulebis „mJava“ protoniTaa 

gaerTianebuli wyalbaduri bmiT da warmoqmnis Sreebs. maTi urTierTqmedeba 

ganpirobebulia van-der-vaalsis ZalebiT. 
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zemoxsenebulidan gamomdinare, SeiZleba davaskvnaT, rom „mJava“ acetatebis 

orive warmomadgeneli mikuTvneba hidratirebuli hidroacetatebis naerTebis axal 

homologiur serias saerTo formuliT: [M(H2O)2(CH3COO)Hn[(CH3COO)nCH3COO]. 

bariumis hidroacetatis struqturaSi _ Ba(CH3COO)H2(CH3COO)3 – arsebobs ori 

saxis bariumis atomebi, romlebic xasiaTdeba erTnairi tipis Jangbadiani poli‐

edrebisagan. me-6 nax-ze samqudiani trigonaluri prizmis saxiT warmodgenilia Ba-is 

atomis koordinaciuli poliedrebi, romlebic erTmaneTs ukavSirdeba wiboebiT da 

wveroebiT, warmoqmnis svetebs da warmoadgens struqturis safuZvels.  

 
 

nax. 6. bariumis hidroacetatis struqturaSiB BaO9  

koordinaciuli poliedris proeqcia 

 

calkeuli sveti garSemortymulia acetaturi trimerebiT, warmoqmnis usasru‐

lo blokebs, romlebic SeerTebulia van-der-vaalsis bmebiT. 

[Ba(H2O)(CH3COO)[H(CH3COO)2] _ bariumis hidroacetatis monohidrati Sreobrivi 

aRnagobisaa, romlis safuZvelia bariumis atomis Jangbadiani poliedrisagan Seqm‐

nili jaWvebi (erTqudiani trigonaluri antiprizma). es jaWvebi erTmaneTs ukavSir‐

deba waxnagebiT SreebSi (OYZ) sibrtyis paralelurad (nax. 7). 

 

nax. 7. BaO10 koordinaciuli poliedris proeqcia  

Ba(H2O)(CH3COO)[H(CH3COO)2] struqturaSi 
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 gamokvleulia bariumis hidroacetatis pentahidratis _ BaH(CH3COO)3·5H2O aRna‐

goba. dadgenilia, rom bariumis atomis poliedrebi erTmaneTs ukavSirdeba wiboebiT, 

warmoqmnis zigzagisebr jaWvebs, anu Sr da Ba naerTebis struqturebis analogiur 

svetebs (nax. 8). 

 

nax. 8. bariumis atomebis jaWvi BaH(CH3COO)3
.5H2O struqturaSi 

meTilis jgufebi Ae-H-…Ac dimerebSi mimarTulia sivrceSi arsebul svetebs So‐

ris, bariumis atomebi garSemortymulia Jangbadis cxra atomiT gadagvarebuli sam‐

qudiani trigonaluri prizmis motiviT.  

cxriliSi warmodgenilia liTonis atomebis metad gavrcelebuli koordina‐

ciuli poliedrebi. aRsaniSnavia, rom zogierT SemTxvevaSi poliedris formis Cve‐

neba rTulia misi Zlieri gadagvarebis gamo, rac gamowveulia wiboebis an waxnagebis 

sxva poliedrebTan SerwymiT an karboqsilis jgufTan bidetanturi mierTebiT. 

 

sxvadasxva tipis acetatebis struqturebi 

 
naerTi 

 
struqturis  

tipi 

dimeris 
an 

trimeris 
 tipi 

liTonis atomis 
poliedris tipi 

da k. r. 

 
poliedris kavSiri 

 
Ca2(Ac)42H2O 

  
sibrtyis 
paraleluri   (xoz)  
Sreebi 

_ 

dodekaedri 
pentangonaluri 
bipiramida (erT- 
qudiani oqtaedri) 
k. r. 8 da 7  

Ca1O8 da Ca2O7 polied- 
rebi ukavSirdeba 
wiboebiT da wveroebiT 
svetebSi /100/ gaswvriv 

 
CaH(Ac)32H2O 

svetebi Ca-is
poliedrebidan 
dakavSirebuli 

Н-bmebiT karkasSi  

 
asimetri-
uli 

 
-//- 

 
           -//- 

 
Sr(Ac)2H2O 

 
Sreobrivi 

 
-//- 

poliedris ori  
saxe (dodekaedri)  
k. r. 8 

atomTa poliedrebi   
gaerTianelia wiboebiT 
da waxnagebiT Sreebad 
(xyo) 

 
 
Ba(Ac)2H2O 

 

 

-//- 

 
 

_ 

samqudiani  
trigonaluri  
prizma da 
dodekaedri;  
k. r. 9  
da 8 

bariumis atomis poli- 
edrebi gaerTianebuli 
wiboebiT da wveroebiT 
paralelurad (xyo) 
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SrH(Ac)32H2O 

 

-//- 

asimetri-
uli 
dimeri 

tetragonaluri 
antiprizma 
 k. r. 8 

SrО8 poliedri dakav-
Sirebulia zigzagi-
sebri jaWviT 
paralelurad /010/ 

 
SrH2(Ac)42H2O 

-//- asimetri-
uli 
trimeri 

samqudiani 
trigonaluri  
prizma k. r. 9 

SrО9Ppoliedri dakav-
Sirebulia zigzagi-
sebri jaWviT 
paralelurad /010/ 

 
BaH(Ac)3H2O 

 

-//- 

asimetri-
uli 
dimeri 

 
orqudiani 

ВаО10 poliedri dakav- 
Sirebulia wiboebiT da 
waxnagebiT kedlebad 
paralelurad /011/ 

 
BaH2(Ac)4 

svetebi 
hidrofobuli 
zedapiriT 

 

 

asimetri-
uli 
trimeri 

trigonaluri 
antiprizma 
 k. r. 10 

Ba2O9  da Ba2O10 polied- 
rebi dakavSirebulia 
wiboebiT da wveroebiT 
svetebd, mimarTuli 
/100/ gaswvriv 

 
BaH(Ac)35H2O 

 
jaWvuri 

 
dimeri 

 
ori tipis 

BaO9 poliedrebi wiboe-
biT ukavSirdeba da 
warmoqmnis xraxnisebr 
jaWvebs /001/ gaswvriv 

 

mocemulia agreTve Me-O saSualo manZilis cvlilebis mizezebi: 

 koordinaciuli ricxvis gazrda. arsebobis pirdapiri damokidebuleba koor‐

dinaciasa da Me-O saSualo manZils Soris; 

 liTonis atomis Jangbadiani poliedris gadagvareba. rac ufro didia polied‐

ris gadagvarebis xarisxi, miT metia Me-O saSualo manZili; 

 vakansiebis arseboba liTonis atomis mdgomareobaSi, rac aseve zrdis Me-O 

saSualo manZils. 

radiusebis jamidan saSualo manZilis gadaxra didi zomis atomebisaTvis (K, 

Rb, Cs) ufro metad dakavSirebulia poliedris gadagvarebis met xarisxTan, xolo 

SedarebiT naklebad _ Jangbadis atomis koordinaciul ricxvTan [6]. 

 

daskvna 

amrigad, hidromarilebis struqturebSi liTonis atomis Jangbadiani poli-

edrebis gadagvarebis analizma cxadyo, rom ZiriTadi mizezi Me-O bmis cvlilebisa 

aris calkeuli manZilis Zlieri gadaxra saSualo manZilidan, rac gamowveulia 

koordinaciul sferoSi wylis molekulebis arsebobiT an karboqsilis jgufis 

mierTebiT liTonis atomis poliedrTan. 

 

 

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

1. B.A. Prenz. The enzaf-nonus CAD-4-SDP-A real-time system for concurrent x-ray collection and 
crustal/structure determination//In: Computing in Crystallography-Holland: Delft U.P.1978. - 260 p. 

2. E.A. Klop et al. Structure of calcium acetate monohydrate Ca(C2H3O2)2
.H2O//Ibid.V.C. 40. 1984, pp. 

51-53. 



54 
 

3. E.A. Klop, A.J.M. Duisenberg, A.L.Spek. Reinvestigation of the structure of calcium copper acetate 
hexhydrate CaCu(C2H3O2)4

.6H2O// Ibid, V.C.39, 1983, pp. 1342-1344. 
4. R.D. Shannon. Nevised effective ionic zadii and systematic studies of interatomic distances in halides 

and chalcogenides //Ibid. V.A.36,1976, pp. 751-753. 

 

 

CHEMISTRY 

 

 

STUDY OF OXYGEN POLYHEDRA OF HYDROACETATES OF ALKALINE EARTH 
METALS 

N. Endeladze, M. Chiqovani, N. Kakhidze, L. Khvichia 

(A. Tsereteli State University) 

Resume. The coordination polyhedra in the structure of hydrocetates of alkaline earth metals have been 
studied. Crystalline formulas of the corresponding compounds hydroacetates: calcium CaH(CH3COO)3·H2O, 
strontium(2); SrH(CH3COO)3·2H2O, SrH2(CH3COO)4·2H2O, barium(3); BaH2(CH3COO)4, BaH(CH3COO)3· 
H2O, BaH(CH3COO)3·5H2O. 

The coordination number of metal atoms in polyhedra is in the range of 7-10 and is specifically realized 
by distorted polyhedra. 

In the CaH(CH3COO)3·H2O and BaH2(CH3COO)4 structures, the oxygen polyhedra of metal atoms are 
bound in one way or another (mainly along edges and faces) to form one-dimensionally infinite volumetric 
columns. 

Comparison of the structure of Sr(H2O)2(CH3COO)2·[H2(CH3COO)2], with the structure of the 
compound Sr(H2O)2(CH3COO)[H(CH3COO)2], indicates a clear similarity of their structures. 

The formation of the structures is based on endless zigzag chains of polyhedra of strontium atoms. 
Both representatives of "acidic" acetates belong to a new homologous series of compounds _ hydrated 

hydroacetates with the general formula M(H2O)(CH3COO)·Hn[(CH3COO)n·CH3COO]. 

 
 Keywords: bond; coordination; edge; face; hydroacetate; layer; polyhedron. 
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bioqimia 

 

 

kavkasiuri rododendronis liofilurad gamSrali nimuSis 

bioqimiuri kvlevis Sedegebi 

vitali RvaCliani, Tamaz isakaZe, givi gugulaSvili  

(saqarTvelos agraruli universiteti, saqarTvelos teqnikuri universiteti) 

 

reziume: saqarTvelos endemur mcenareebs Soris mniSvnelovani adgili ukavia 

rododendrons (kavkasiur dekas), romelsac mraval sxva sasargeblo TvisebasTan 

erTad axasiaTebs antioqsidanturi da antilipazuri Tvisebebic. rododendronis 

foTlebis antilipazuri Tvisebebis gamo daisva sakiTxi nedleulis liofilurad 

gamSrali nimuSebis Seswavlis Sesaxeb, radgan liofiluri Sroba uzrunvelyofs 

nedleulis sawyisi bioqimiuri Sedgenilobis maqsimalur SenarCunebas.  

naSromSi warmodgenilia kavkasiuri rododendronis liofilurad gamSrali 

nimuSebis antioqsidanturi da antilipazuri aqtiurobis Seswavlis Sedegebi. 

 

sakvanZo sityvebi: antilipazuri da antioqsidanturi aqtiuroba; liofiluri 

Sroba; polifenolebi; rododendroni. 

 

Sesavali 

Tanamedrove msoflios gansakuTrebuli moTxovnaa iseTi didefeqturi sasur‐

saTo produqtebis warmoeba, romlebic sasargebloa adamianis janmrTelobisaTvis 

da xasiaTdeba adamianis organizmSi dagrovili sxvadasxva mavne nivTierebis gamo‐

devnis unariT. am TvalsazrisiT Zalze mniSvnelovania antioqsidanturi da antili‐

pazuri Tvisebebis mqone sursaTis warmoebis teqnologiebis damuSaveba. 

kavkasiaSi da, kerZod saqarTveloSi, biologiurad aqtiuri nivTierebebis far‐

To speqtriT gamoirCeva mcenareuli nedleuli, romlisganac SesaZlebelia ekolo‐

giurad sufTa, mravalkomponentiani funqcionaluri produqtebis miReba. am mcena‐

reTa Soris Tavisi sasargeblo bioqimiuri SedgenilobiT gansakuTrebul yurad‐

Rebas ipyrobs kavkasiuri rododendroni (Rhododendron Caucasicum Pall). imisaTvis, rom 

mcenareuli nedleulis romelime saxeobas mieces gamoyenebis rekomendacia, auci‐

lebelia winaswar iqnes Seswavlili misi bioqimiuri Sedgeniloba da adamianis jan‐

mrTelobaze misi zegavlena.  

Cven mier Seswavlili iyo kavkasiuri rododendronis foTlebSi polifeno‐

lebis, aminmJavebis Semcveloba, nedleulis antioqsidanturi da antilipazuri aq‐

tiuroba da eqstraqtuloba [1]. Catarebulma cdebma daadastura mcenaris sasargeb‐

lo Tvisebebi, romelTa Soris gansakuTrebiT mniSvnelovania maRali antilipazuri 

aqtiuroba. gamokvlevebiT dadginda, rom kavkasiuri rododendronis foTlebiT 

miRebuli Cais antilipazuri aqtiuroba utoldeba Warbwonianobis sawinaaRmdego 

preparat orlistatis antilipazur aqtiurobas.  
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cdebi Catarda oTxi sxvadasxva meTodiT damuSavebul kavkasiuri rododend‐

ronis nedleulze. foTlebi iyo mzeze gamSrali, CrdilSi gamSrali, mwvane da Savi 

Cais teqnologiiT gadamuSavebuli. cnobilia, rom gadamuSavebis procesSi xdeba 

nedleulSi arsebuli sasargeblo elementebis raodenobrivi da xarisxobrivi cvli‐

lebebi. am TvalsazrisiT yvelaze metad gamorCeulia Srobis procesi, romelic Cven 

mier gamokvleuli yvela nimuSis miRebis saboloo operacias warmoadgens. aRsani‐

Snavia, rom xarisxis SenarCunebis TvalsazrisiT Srobis yvelaze ukeTesi saSua‐

lebaa liofiluri Sroba [2, 3], rodesac garantirebulia sawyis nedleulSi arse‐

buli yvela sasargeblo nivTierebis maqsimaluri SenarCuneba. aRniSnulidan gamom‐

dinare, daisva sakiTxi kavkasiuri rododendronis liofilurad gamSrali ned‐

leulis bioqimiuri Sedgenilobis Seswavlis Sesaxeb. 

 

ZiriTadi nawili 

kavkasiuri rododendronis liofilurad gamSrali nimuSis bioqimiuri kvle‐

vebi Catarda saqarTvelos agraruli universitetis kvleviT laboratoriaSi. 

cdebisaTvis saqarTvelos maRalmTian regionSi (zemo svaneTSi) Segrovda kavka‐

siuri rododendronis me-2 da me-3 foTlebi. aRniSnuli nimuSebi gadamuSavebulia 

oTxi gansxvavebuli meTodiT: 

• mzeze Srobis meTodi (nimuSebi 5 dRe-Ramis ganmavlobaSi iyo gafenili 27-28 
0C saSualo temperaturis pirobebSi); 

• CrdilSi Srobis meTodi (nimuSebi 12 dRe-Ramis ganmavlobaSi iyo gafenili 16-

17 0C saSualo temperaturis pirobebSi); 

• Savi Cais gadamuSavebis klasikuri meTodi; 

• mwvane Cais gadamuSavebis klasikuri meTodi. 

liofilurad gamSrali nimuSis misaRebad saWiro gaxda oTxive gadamuSavebis 

meTodiT miRebuli nedleulis erTmaneTTan Sereva da dafqva. miRebul narevs Cau‐

tarda wyliT eqstraqcia. amisaTvis nimuSs daemata 10-jer meti (masis mixedviT) 

raodenobis cxeli wyali da 20 wT-is ganmavlobaSi aduRebuli wylis abazanaze 

daidga. gagrilebis Semdeg xsnari gaifiltra. miRebuli eqstraqtidan wylis 

aorTqlebis mizniT gamoyenebul iqna vakuumrotaciuli amaorTqlebeli. wylis mo‐

cileba ganxorcielda 70 0C temperaturaze. darCenil eqstraqtSi refraqtometris 

saSualebiT gansazRvruli mSrali nivTierebis raodenobam Seadgina 6 %. 

nimuSis liofiluri SrobisaTvis specialur TefSze dasxmuli eqstraqti mo‐

Tavsda sublimaciur saSrobSi. Srobis procesSi nimuSis temperatura icvleba -30 
0C-dan +20 0C-mde sazRvrebSi. wneva Seadgenda 10 pa-s, Srobis xangrZlioba _ 24 sT-

s, liofilurad gamSrali nimuSis tenSemcveloba _ 5 %-s.  

bioqimiuri analizebisaTvis 0,5 g nimuSi moTavsda 50 ml-ian sazom kolbaSi da 

gasaxsnelad Caisxa 60 0C temperaturis mqone 25 ml cxeli wyali. amis Semdeg nimuSi 

gagrilda oTaxis temperaturamde, daemata 5 ml acetonitrili da sazomi kolba 

Seivsi Wdemde. 

miRebul nimuSSi polifenolebi ganisazRvra speqtrofotometriuli meTodiT, 

romelic emyareba folin-Cekolteos reagentis urTierTqmedebas fenolebTan galis 

mJavaze dastandartebiT [4]. folin-Cekolteos reagenti urTierTqmedebs fenolebTan 
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da xdeba molurjo-mocisfro, romlis intensiuroba fenolebis Semcvelobis pro‐

porciulia. nimuSis gansazRvra mimdinareobs 765 nm talRis sigrZeze. cdebi Catarda 

5-jeradi ganmeorebiT. 

kavkasiuri rododendronis liofilurad gamSrali nimuSis antioqsidanturi 

aqtiurobis gansazRvrisaTvis gamoyenebul iqna yvelaze Tanamedrove meTodi _ Ferric 

Reducing Ability of Plasma (FRAP) [5]. am meTodiT dadginda jamuri antioqsidantebis 

koncentracia. cifruli speqtrofotometris (UV/Vis Spectrophotometer) meSveobiT gani‐

sazRvra STanTqmis intensiurobis cvlileba, romelic im SemTxvevaSia SesaZlebeli, 

rodesac rkinis samvalentiani ionebi (TPTZ-Fe3+) aRdgeba orvalentian ionebad 

(TPTZ-Fe2+) antioqsidantebis Tanaobisas. am dros warmoiqmneba lurji feri, romlis 

STanTqmis maqsimumia 593 nm. 1000 mmol/l koncentraciis 4 27FeSO H O -s xsnari gamo‐

iyeneba instrumentis dakalibrebisaTvis. antioqsidanturi aqtiuroba gamoisaxeba 

askorbinis mJavas raodenobriv ekvivalentebSi. cdebi Catarda 3-jeradi ganmeorebiT. 

nimuSSi lipazas aqtiurobis gansazRvra xdeba titraciis meTodiT [1, 6], rom‐

lis principia cximis hidrolizis Sedegad warmoqmnili cximovani mJavebis gatitvra. 

lipazas fermentuli aqtiurobis erTeulad ganisazRvreba lipazas standartuli 

preparatis (sokovani lipazas saerTaSoriso FIP standarti) is raodenoba, romelic 

pH 7,00-isa da 37 0C-is pirobebSi 1 wT-is ganmavlobaSi substratis emulsiidan 

aTavisuflebs 1 mmol-is ekvivalent cximovan mJavebs. aRniSnuli pirobebi dadge‐

nilia zeiTunis zeTis natriumis tauroqolatTan emulsiaSi fiqsirebuli drois 

intervalSi warmoqmnili Tavisufali cximovani mJavebis raodenobis gazomvis gziT. 

fermentis nimuSad gamoyenebulia lipazas koncentrati (Lipase concentrate-HP, Integrative 

Therapeutic, LLC (USA), romlis fermentuli aqtiurobaa 12600 FIP, pH 7,00.  

zemoT aRwerili meTodiT ganisazRvreba lipazas aqtiuroba gamosakvlevi ni‐

muSis eqstraqtis Tanaobisas. miRebuli aqtiurobis Sedareba xdeba lipazas aqtiu‐

robasTan gamosakvlevi nimuSis gareSe, ris safuZvelzec xdeba aqtiurobis Semcire‐

bis procentis gamoTvla mSral masaze gadaangariSebiT.  

analizebis Sedegebi warmodgenilia 1-l, me-2 da me-3 cxrilebSi.  

rogorc cdebis Sedegebma aCvena, liofilurad gamSrali rododendronis ned‐

leuli mdidaria polifenolebiT. rododendronis 100 g nimuSi saSualod Seicavs 

36,79 g galis mJavas ekvivalents (cxrili 1). 
 

cxrili 1  

polifenolebis Semcveloba liofilurad gamSrali  

kavkasiuri rododendronis nimuSebSi 

nimuSis # polifenolebis Semcveloba (galis mJavas ekvivalenti) 

1 35,07 

2 34,91 

3 38,08 

4 36,45 

5 39,38 

saSualo 36,79 

 

kavkasiuri rododendronis liofilurad gamSrali nimuSis antioqsidanturi 

aqtiurobac sakmaod maRali aRmoCnda (cxrili 2), Tumca igi odnav CamorCeba foTlis 

antioqsidantur aqtiurobas. 
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cxrili 2  

kavkasiuri rododendronis nimuSis antioqsidanturi aqtiuroba 

nimuSis # mg askorbinis mJavas ekvivalenti 100 g-Si 

1 38,5 

2 36,87 

3 38,26 

saSualo 37,88 

 

Catarebuli cdebis Sedegebs Soris gansakuTrebiT aRsaniSnavia antilipazuri 

maCveneblebis miRebuli mniSvneloba. eqsperimentebis Sedegad dadginda, rom 50 mg 

liofilurad gamSrali kavkasiuri rododendronis nimuSebis gavleniT ferment 

lipazas aqtiuroba dainhibitirda 11,61 %-iT. SedarebisaTvis me-3 cxrilSi moyva‐

nilia liofilurad gamSrali 1 mg rododendronis nimuSis da 1 mg preparat or‐

listatis antilipazuri aqtiuroba. 

 

cxrili 3  

kavkasiuri rododendronis da preparat orlistatis  

antilipazuri aqtiuroba 

dasaxeleba inhibitireba (lipazas erTeuli) 

liofilurad gamSrali rododendroni 9,09 

preparati orlistati 7,58 

 

miRebuli Sedegebi imaze miuTiTebs, rom liofilurad gamSrali kavkasiuri 

rododendronis antilipazuri aqtiuroba sakmaod maRalia, Tumca igi mxolod 1,2-

jer aRemateba preparat orlistatis antilipazur aqtiurobas. savaraudod, aseTi 

Sedegi imiTaa gamowveuli, rom nimuSis koncentrireba ganxorcielda maRali tempe‐

raturis pirobebSi. antilipazuri aqtiurobis ukeTesi Sedegis misaRebad saWiro 

iqneba koncentrirebis gansxvavebuli meTodis, magaliTad, membranuli teqnologiis, 

gamoyeneba. 

 

daskvna 

Catarebuli eqsperimentuli kvlevis safuZvelze dadginda, rom liofilurad 

gamSrali kavkasiuri rododendronis nimuSebi gamoirCeva polifenolebis mdidari 

SemcvelobiT da maRali antioqsidanturi aqtiurobiT. sakmaod maRalia misi anti‐

lipazuri aqtiurobac, Tumca produqtis damzadebis teqnologiis daxvewiT Sesa‐

Zlebelia ukeTesi Sedegis miRweva. 
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RESULTS OF BIOCHEMICAL STUDY OF SAMPLES LYOPHILE-DRYING OF 
RODODENDPON CAUCASUS RAW MATERIALS 

V. Gvachliani, T. Isakadze, G. Gugulashvili 

(Agricultural University of Georgia, Georgian Technical University) 

Resume. Among the endemic plants of Georgia the Caucasian Rhododendron occupies an important 
place, which, in addition to numerous other useful properties, also has antioxidant and anti-lipase properties. 
In connection with obtaining high results of the anti-lipase properties of rhododendron leaves, the question 
was raised of studying the samples obtained as a result of freeze-drying of raw materials due to the fact that 
freeze-drying ensures maximum preservation of the biochemical composition of the starting material. The 
results of experimental studies of the antioxidant and anti-lipase activity of samples obtained by freeze-drying 

of raw materials from Caucasian rhododendron are presented. 
 
 Keywords: anti-lipase and antioxidant activity; freeze-drying; polyphenols; rhododendron. 
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metalurgia 

 

 

milsaglini agregatis axali sqemiს SemuSaveba 

slava mebonia, jemal melqaZe, gela oTaraSvili, Tamar cercvaZe  

(r. dvalis manqanaTa meqanikis instituti, Sps rusTavis foladi, saqarTvelos 

teqnikuri universiteti) 

 

reziume: ganxilulia unakero milebis grZivi glinvis axali teqnologiuri 

procesi da deformaciis keris analizis safuZvelze gamovlenilia misi Tavisebu‐

rebebi. SemoTavazebulia milsaglini agregatis sqema, romlis SemadgenlobaSi Sedis 

deformaciis keraSi ukan daweuli samarTuliT aRWurvili avtomaturi dgani. aRniS‐

nuli sqema milebis glinvis teqnologiuri procesiს maRali sizustiT warmoebisa 

da agregatis mwarmoeblurobis mniSvnelovnad gazrdis saSualebas iZleva. 

 

sakvanZo sityvebi: avtomaturi dgani; milsaglini agregati; samarTuli. 

 

Sesavali 

avtomatur dganze milebis glinvisas deformaciis keris analizma cxadyo, rom 

milebis sizustisa da sxva xarisxobrivi maCveneblebis gazrda SesaZlebelia de‐

formaciis keris SecvliT, rac miiRweva deformaciis keraSi samarTulis dayenebis 

adgilis saTanado SerCeviT.  

amJamad gamoyenebuli teqnologiis Sesabamisad samarTulis dayeneba defor‐

maciis keraSi xdeba ise, rom misi cilindruli sartylis Sua nawili emTxveva muSa 

glinebis vertikaluri simetriis sibrtyes [1_3]. am dros deformaciis kera Seicavs 

milnamzadis diametris reducirebisa da misi kedlis moWimvis zonebs; am 

ukanasknelSi diametric mcirdeba, oRond umniSvnelod. aRniSnuli zonebis Tana‐

fardoba damokidebulia glinvis sqemaze, rac mniSvnelovnad ganapirobebs samar‐

Tulis winaaRmdegobas milnamzadis deformaciis keraSi gadaadgilebisadmi da qmnis 

winaRobis daZlevis pirobebs.  

Tu avtomaturi dganis awyobis dros deformaciis keraSi samarTuli ise dai‐

dgmeba, rom misi cilindruli sartylis Sua nawili aRmoCndeba muSa glinebis ver‐

tikaluri simetriis sibrtyis ukan arsebul sibrtyeSi, sadac kalibris sigane mis 

simaRles gautoldeba, maSin gaglinul mils mTel perimetrze Tanabari kedlis 

sisqe eqneba [4]. am sibrtyeSi kalibris konturi samarTulis konturis ekvidistan‐

ciuria da milnamzadis kedeli mTel perimetrze erTsa da imave moWimvas miiRebs.  

avtomaturi dganis awyobisaTvis aucilebelia glinvis procesis deformaci‐

uli parametrebis zusti mniSvnelobebis gansazRvra. aqedan gamomdinare, avtomaturi 

dganis ukan daweul samarTulze milebis glinvis procesisaTvis aRniSnuli para‐

metrebis saangariSo formulebis dadgena Zalze aqtualuria. 
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 ZiriTadi nawili 

avtomaturi dganis glinis kalibrSi samarTulis dayenebis adgilis SerCevis 

sqema mocemulia 1-l nax-ze. 

 

 

 

nax. 1. avtomaturi dganis glinis kalibrSi samarTulis dayenebis sqema 

am sqemis Tanaxmad, samarTuli deformaciis keraSi ise unda daidgas, rom misi 

cilindruli sartyeli mdebareobdes sibrtyeSi, romelic glinvis mimarTulebiT 

gansazRvruli manZiliT iqneba daSorebuli glinebis centraluri sibrtyidan. sa‐

marTulis cilindruli sartylis ganlagebis sibrtye ki ise unda SeirCes, rom 

glinis kalibris simaRle misi siganis toli iyos. am SemTxvevaSi mocemul sibrtyeSi 

glinis kalibris konturi da samarTulis cilindruli nawili erTmaneTis mimarT 

ekvidistanciuria, ris gamoc maT Soris warmoiqmneba Tanabari rgoluri RreCo da 

amitomac masris kedlis sisqis moWimva gaTanabrebulia kalibris mTel perimetrze. 

gaglinuli milis kedlis sisqe erTi da igive iqneba milis mTel konturze. es ki 

gamoricxavs avtomaturi dganis teqnologiuri ciklidan milnamzadis gadayiravebis 

operacias pirveli gatarebis Semdeg da, rac mTavaria, aseve gamoiricxeba meore 

gatarebis saWiroeba. es sagrZnoblad Seamcirebs milebis glinvis ciklis xangrZli‐

vobas da gazrdis avtomaturi dganis mwarmoeblurobas. amasTan, Tanabari rgoluri 

RreCos arseboba avtomaturi dganis deformaciis keraSi uzrunvelyofs milebis 

nairsisqianobis Semcirebas da zusti geometriuli zomebisa da formis milebis 

miRebas. glinvis aseT process `ukan daweul samarTulze glinva~ ewodeba. glinvis 

procesis deformaciis kera mocemulia me-2 nax-ze. 
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nax. 2. ukan daweul samarTulze glinvis deformaciis kera 

am naxazze 1 2 3, ,   _ reducirebis, kedlis moWimvis da diametris gafarToebis 

zonebis kuTxeebia;  

 _ Setacebis kuTxe;  

3l  _ diametris gafarToebis zonis sigrZe;  

1 2 3, ,S S S  _ milis kedlis sisqe reducirebis, kedlis moWimvis da diametris ga‐

farToebis zonebis boloSi;  

0S  _ sawyisi masris kedlis sisqe;  

aS  _ milis kedlis sisqe avtomatdganis Semdeg;  

0d  _ masris diametri;  

ad  _ milis diametri;  

a  _ samarTulis diametri. 

zogad SemTxvevaSi deformaciis kera ukan daweul samarTulze glinvisas sam 

zonas Seicavs; esenia: reducirebis (AC), kedlis moWimvisa (CB) da diametris gafar‐

Toebis (BD) zonebi. pirvel zonaSi (AC rkali) liTonis deformacia ZiriTadad 

xasiaTdeba masris diametris SemcirebiT, xolo kedlis sisqe aq praqtikulad ucv‐

lelia (nax. 2), e. i. 

0 1d d d   ; 

1 1 00;S S S   . 

meore zonaSi (CB-rkali), piriqiT, ZiriTadi deformacia masris kedlis moWim‐

vaa. masris diametri aq umniSvnelod icvleba, e. i.  

2 1 2 2 2 1 2 00;d d d S S S S S         . 

mesame zonaSi (BD-rkali) xdeba milis diametris gafarToeba, xolo kedlis 

sisqe am SemTxvevaSi praqtikulad ar icvleba, e. i. 

3 3 2 3 2 3;d d d S S S      . 

 liTonis deformacia gafarToebis zonaSi fasdeba Semdegi koeficientebiT: 

• kedlis sisqis moWimvis koeficientiT, 3 2 3/ 1;S S    

• diametris gafarToebis koeficientiT, 3 3 2 2( ) /( ) 1;k d S d S     
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• SemoWimvis koeficientiT, 3 2 2 2 3 3 3( ) /( ) 1d S S d S S     . 

rogorc avtomaturi dganis deformaciis keris analizma cxadyo, ukan daweul 

samarTulze milebis glinvisas dafiqsirda deformaciuli parametrebis mniSv‐

nelovani gansxvaveba avtomatur dganze glinvis Cveulebriv procesTan SedarebiT, 

rac gasaTvaliswinebelia glinvis cxrilis gaangariSebisa da teqnologiuri ins‐

trumentis dakalibrebis dros. 

me-3 nax-ze warmodgenilia ukan daweuli samarTulis mqone avtomaturi dganis 

sqema [5].  

 

 nax. 3. ukan daweuli samarTuliT momuSave avtomaturi dganis sqema:P1 _ avtomaturi 

dganis muSa ujra; 2 _ muSa glinebi; 3 _ ukumiwodebis gorgolaWebi; 4 _ gamyvani 

rolgangi; 5 _ samarTuli; 6 _ samarTulis Rero; 7 _ mimRebi Rari; 8 _Ppnevmocilindri; 9 

_ mimwodebeli gorgolaWebi; 10 _ masris mimWeri; 11 _ sayrdenis sadgari; 12 _ moZravi 

sayrdeni; 13 _ moZravi sayrdenis mimmarTvelebi; 14 _ Reros damWeri qanCebi 

avtomaturi dgani Semdegi principiT muSaobs: sawyis mdgomareobaSi (nax. 3, a) 

samarTuli (5) gamoyvanilia deformaciis keridan da imyofeba dganis Raris far‐

glebs miRma, mimwodebeli gorgolaWebi (9) daSoriSorebulia, masris mimWeri (10) ki 

zeda mdgomareobaSi imyofeba. masris RarSi (7) moxvedrisTanave CairTveba pnev‐

mocilindri (8), romelic moZrav sayrdens (12) gadaaadgilebs marjvnidan marcxniv, 

ris Sedegadac samarTuli (5) gaivlis masris SigniT (glinvis cxrilis Tanaxmad, 

masris diametri ramdenime mm-iT aRemateba samarTulis diamtrs) da moTavsdeba de‐

formaciis keraSi glinebis (2) kalibris areSi (nax. 3, b). mimwodebeli gorgolaWebi 

miuaxlovdeba erTmaneTs da miawodebs masras dganis glinebs, sadac moxdeba misi 

gaglinva. gaglinuli mili gorgolaWebiT (3) gadaecema gamyvan rolgangs (4), romlis 

meSveobiT mili gamodis dganidan. amis Semdeg dganis yvela meqanizmi ubrundeba 

sawyis mdgomareobas.  

Tanamedrove avtomatur dganebze gorgolaWebi (3) mils abrunebs dganis ukana 

magididan wina magidaze xelmeored gaglinvisaTvis [6]. avtomaturi dganis aRweril 

konstruqciaSi gorgolaWebi (3) brunavs imave mimarTulebiT, rogoric aqvs muSa 

glinebs da mili gaaqvs dganidan. garda amisa, gamartivebulia avtomaturi dganis 

muSa ujris konstruqcia, vinaidan mas ar sWirdeba soluri meqanizmi dganis zeda 

glinis asawev-dasawevad. amiT izrdeba rogorc misi, ise dganis saimedooba, radgan 
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samarTulis Rero glinvis dros muSaobs ara kumSvaze (rogorc es xdeba arsebul 

avtomatur dganebze), aramed gaWimvaze. es ki uzrunvelyofs Reros grZivi mdgra‐

dobis SenarCunebas da samarTulis stabilur mdgomareobas deformaciis keraSi, 

rac amaRlebs gaglinuli milebis sizustes. 

me-4 nax-ze warmodgenilia ukan daweuli samarTuliT momuSave avtomaturdga‐

niani milsaglini agregatis teqnologiuri sqema. 

 

 

nax. 4. ukan daweuli samarTuliT momuSave avtomaturdganiani milsaglini agregatis sqema: 

1 _ rgoluri Rumeli; 2 _ ganmaRruebeli dgani masris RerZuli gacemiT; 3 _ avtomaturi 

dgani ukan daweuli samarTuliT; 4 _ orxazovani Semomglinavi dganebi (ori dgani); 5 _ 

sakalibrebeli dganebi (ori dgani); 6 _Mmasworebeli manqana; 7 _ milebis boloebis 

CamosaWreli danadgari 

milebis glinvis teqnologiuri procesi mimdinareobs Semdegi TanmimdevrobiT: 

pirveli operaciis dros xdeba milnamzadis saWiro zomebad danawevreba 1500 t-ian 

wnexze. Semdeg milnamzadi CaitvirTeba mbrunavqvediani Rumlis (1) qvedze, glin‐

visaTvis saWiro temperaturamde gaxurebisTanave gamoitvirTeba Rumlidan da mie‐

marTeba ganmaRruebeli dganisaken (2).  

ganmaRruebel dganze miRebuli masra gadaecema avtomatur dgans (3), sadac 

sruldeba masris grZivi glinva sasurveli kedlis sisqis misaRebad. Cveulebriv, 

avtomatur dganze glinva xorcieldeba ori gatarebiT. Mmeore gatarebis win mimReb 

RarSi mils abruneben 900-iT, raTa pirveli gatarebis dros warmoqmnili milis 

kedlis Sesqelebebi meore gatarebisas kalibris simaRleze iyos da moxdes maTi 

gadaglinva. vinaidan mocemul teqnologiur sqemaSi CarTulia ukan daweuli sa‐

marTuliT momuSave avtomaturi dgani, glinvas sWirdeba mxolod erTi gatareba.  

avtomaturi dganidan mili gadaecema erT-erTi Semomglinavi manqanis (4) mimReb 

Rars. Semomglinavi manqanis daniSnulebaa milis Siga da gare zedapirebis gaswo‐

reba-dauToeba, riTac uzrunvelyofs avtomatur dganze glinvisas warmoqmnili mi‐

lis Siga nakawrebis gasworebas. Semoglinvis Sedegad milis Siga da gare zedapiri 

xdeba gluvi, mcirdeba misi kedlis uTanabroba da mili Rebulobs mrgval formas. 
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mocemul teqnologiur sqemaSi gamoyenebulia orxazovani Semomglinavi manqanebi, 

romlebic emsaxureba avtomaturi dganis mwarmoeblurobis mniSvnelovan zrdas. 

Semomglinavi manqanidan mili miewodeba 7-galian sakalibrebel dganebs (5), sa‐

dac xdeba milis diametris saboloo formireba. sakalibrebeli dgani warmoadgens 

grZivi glinvis samarTulis armqone uwyveti glinvis dgans. dganis muSa ujrebi 

daxrilia TanmimdevrobiT sxvadasxva mxares, horizontis mimarT 450-iani kuTxiT. 

mezobeli ujrebi erTmaneTTan qmnis 900-ian kuTxes.  

ujrebis aseTi ganlagebis Sedegad milis moWimva diametrze xorcieldeba ori 

urTierTmarTobi mimarTulebiT. sakalibrebeli dganis kalibrebi ovaluri for‐

misaa (garda ori sasufTao kalibrisa, romlebsac aqvs mrgvali forma). sakalib‐

rebeli dganis muSa ujrebSi xdeba milis diametris TandaTanobiTi moWimva sabo‐

loo diametris miRebamde.  

mocemul teqnologiur sqemaSi gamoyenebulia ori sakalibrebeli dgani, rac 

aseve xels uwyobs agregatis mwarmoeblurobis zrdas. 

sakalibrebeli dganis Semdeg gamyvani rolgangebis meSveobiT milebi miewodeba 

macivars gasaciveblad. gacivebis Semdeg isini gadaecema civad mosapirkeTebel gan‐

yofilebas, sadac SesaZlebelia milebis gasworeba masworebel maqanebze (6), xolo 

boloebis CamoWra _ CamosaWrel danadgarebze (7). saboloo procesi sruldeba ko‐

ntroliT, rac gulisxmobs Siga da gare zedapirebis daTvalierebas, geometriuli 

zomebis Semowmebas, markirebasa da SefuTvas. 

 

daskvna 

amrigad, ukan daweuli samarTulis mqone milsaglini agregatis avtomatur 

dganze milis gaglinva xdeba erTi gatarebiT. amitom milnamzadebi damuSavebis 

procesSi gadaadgildeba teqnologiuri nakadis mimaTulebiT, rac agregatis 

mwarmoeblurobis zrdis erT-erTi mniSvnelovani faqtoria.  

avtomaturi dganis deformaciis keris analizis safuZvelze dadginda, rom 

ukan daweuli samarTuliT milebis glinvisas deformaciuli parametrebis bevrad 

ufro mniSvnelovani gansxvavebebi gamoikveTa, vidre Cveulebrivi procesebis dros. 

ukan daweuli samarTuliT momuSave avtomaturi dgani uzrunvelyofs agrega‐

tis saimedoobas, samarTulis Reros grZivi mdgradobis SenarCunebas da samarTulis 

stabilur mdgomareobas deformaciis keraSi, rac ganapirobebs gaglinuli milebis 

sizustes. 
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METALLURGY 

 

 

DEVELOPMENT OF NEW SCHEME OF TUBE ROLLING UNIT 

S. Mebonia, J. Melkadze, G. Otarashvili, T. Tsertsvadze 

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

Resume. The technological process of longitudinal rolling of seamless tubes is considered, the 
deformation zone is analyzed and its features are revealed. A scheme of a tube-rolling unit is proposed, which 
includes an automatic mill with a mandrel screwed in the deformation zone. This scheme makes it possible to 
carry out the rolling process with high accuracy and significantly increase the productivity of the unit. 

 
 Keywords: automatic mill; mandrel; tube-rolling unit. 
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sistemuri midgomis Teoriis gamoyenebiT fexsacmlis 

zogadnomenklaturul maxasiaTebelTa formirebis meTodologia 

TinaTin maRlakeliZe  

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

 

reziume: ganxilulia sistemuri midgomis Teoriis gamoyenebiT fexsacmlis zo‐

gadnomenklaturul maxasiaTebelTa formirebis meTodologia da am maxasiaTebelTa 

klasifikacia calkeuli parametrebis Teoriuli ganmartebebis sistematizebiT, 

romelic eyrdnoba xarisxis ganmsazRvrel faqtorebs sistemaSi `adamiani _ tan‐

sacmeli (fexsacmeli) _ garemo~. 

 

sakvanZo sityvebi: adamiani; klasifikacia; fexsacmeli; xarisxi. 

 

Sesavali 

mosaxleobis materialuri keTildReobisa da kulturuli donis zrdis para-

lelurad yofiT cxovrebaSi mniSvnelovani adgili uWiravs tansacmlis (fexsacm-

lis) xarisxis amaRlebasa da misi asortimentis gafarToebas. 

cnobilia, rom tansacmlis (fexsacmlis) xarisxis Sefaseba xdeba eqspluata-

ciis procesSi misi uSualo gamoyenebis dros. yvela danarCen etapze (daproeqteba, 

dagegmva, warmoeba, vaWroba, standartizacia da sxv.) igi fasdeba Teoriulad. kon-

kretul momxmarebels ar SeuZlia zustad da obieqturad Seafasos nakeTobis xari-

sxis done, radgan is emyareba mxolod pirad gamocdilebas da zedapirul codnas.  

nakeTobis xarisxis Sefaseba SesaZlebelia mxolod mecnierulad dasabuTebu-

li meTodikis moTxovnebis Sesabamisad im specialistebis mier, visTvisac cnobilia 

mecnierebisa da teqnikis uaxlesi miRwevebi, nakeTobaTa saukeTeso nimuSebi da, rac 

mTavaria, aqvT garkveuli codna am dargSi. xarisxis Sefasebis dRemde arsebuli 

kompleqsuri meTodebi arasrulyofili da mecnierulad dausabuTebelia, radgan 

gansazRvruli daniSnulebis nawarmis TvisebaTa maCveneblebi ar warmoadgens erTian 

sistemas, xolo calkeuli konstruqciebisaTvis rekomendebul maCvenebelTa jgu-

febi ar gamodgeba xarisxis marTvis saSualebad. 

dizainerma SeiZleba garegnulad fexsacmlis (tansacmlis) Zalian lamazi mo-

deli Seqmnas, magram silamazesTan erTad mas unda hqondes iseTi Tvisebebi, rogori-

caa adamianis sxeulis zoma-sisrulesTan Sesabamisoba, SerCeul masalaTa higienu-

roba, komfortuloba, garemo pirobebisadmi medegoba da mravali sxva Tviseba, ro-

mlebic damokidebulia nakeTobis daniSnulebaze, momxmarebelTa kategoriasa da maT 

samomxmareblo moTxovnebze im faqtorTa gaTvaliswinebiT (temperaturis cvaleba-

doba, yinvamedegoba, tenmedegoba da a.S.), romlebisTvisac Seiqmna esa Tu is nakeToba. 
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Zalze mniSvnelovania isic, rom zemoaRniSnulis garda, xarisxi unda iTvaliswi-

nebdes adamianis anatomiur-fiziologiur (ergonomikul da funqcionalur), esTeti-

kur, sawarmoo-ekonomikur, konstruqtorul-teqnologiur da sxva Taviseburebebsac. 

 fexsacmeli (tansacmeli), rogorc aRvniSneT, warmoadgens rTul dinamikur 

sistemas, romelic damokidebulia adamianis Taviseburebebsa da garemoze. es sistema 

moiTxovs ormxriv ganxilvas: erTi mxriv, statikaSi (rodesac adamiani droebiT 

CamoSorebulia dinamizms, anu realur mdgomareobas) da, meore mxriv, dinamikaSi 

(rodesac igi garemoSi realurad arsebobs). aRniSnuli sistema ki dinamikaSi war-

moCndeba funqcionirebisa da ganviTarebis saxiT (warmoSoba, Camoyalibeba, rRveva, 

kvlav ganviTareba, evolucia). 

rTuli dinamikuri sistemis mocemuli adekvaturi warmodgenis Sesabamisad ga-

mokvlevebi mis Sesaxeb mizanSewonilia warimarTos sagnobrivi, funqcionaluri da 

istoriuli mimarTulebebiT. 

mTavari adgili msubuqi mrewvelobis nakeTobebis TvisebaTa klasifikaciaSi 

ekuTvnis momxmarebelTa moTxovnebs, romlebic gamomdinareobs TvisebaTa zogadi, 

nomenklaturuli maxasiaTeblebis erTobliobidan. klasifikaciis safuZveli ki ar-

is nakeTobis (fexsacmlis, tansacmlis da a.S.) damokidebuleba TviT adamianTan da 

mis garemomcvel samyarosTan.  

nawarmis klasifikacia, TvisebaTa ierarqiuli ganTavseba da agebis etapebi iT-

valiswinebs misi zogadi Tvisebebis Tanmimdevrul ganlagebas upiratesobebis mixed-

viT da maT detalizacias (kvlevebiT miRebuli dauSleli elementebis normatiul 

maxasiaTeblebamde dayvanas).  

msubuqi mrewvelobis samecniero institutebisa da umaRlesi saswavleblebis 

kvlevis Sedegebi, sadisertacio naSromebis masalebi da specialuri literatura 

ekonomikis, sistemuri analizis, standartizaciis, xarisxis marTvis, kvalimetriisa 

da mxatvruli konstruirebis sferoSi, nawarmis xarisxis arsis gamovlenis saSua-

lebas iZleva, ris safuZvelzec unda moxdes misi struqturuli analizi da erTian 

sistemaSi moqceva, raTa dazustdes arc Tu ise mkveTrad gamoxatuli terminologia 

nakeTobis xarisxis (nomenklaturuli Tvisebebis) Sesaxeb. 

msubuqi mrewvelobis nawarmis (tansacmlis, fexsacmlis) nomenklaturuli maxa-

siaTeblebis sistematizebisa da ierarqiuli doneebis ganawilebisas Tavs iCens mTe-

li rigi sirTuleebi, romlebic dakavSirebulia terminologiur ganmartebebTan, 

maT Sinaarsobriv aRqmasTan, Tvisobriv SemecnebasTan da sxv., rac, Tavis mxriv, Te-

oriuli masalebis ganzogadebis drosac qmnis garkveul siZneleebs. amisaTvis auci-

lebelia msubuqi mrewvelobis nawarmis (tansacmeli, fexsacmeli) zogadnomenklatu-

ruli maxasiaTeblebis klasifikacia, calkeuli parametrebis Teoriuli ganmartebe-

bis sistematizieba, TvisebaTa mixedviT mimdevrobiT ganlageba da TviT sistemis 

formireba.  

aRsaniSnavia, rom dRemde arsebul literaturaSi ar aris Tavmoyrili fexsac-

mlis (tansacmlis) da gamoyenebuli masalebis (rogorc nakeTobis) maxasiaTebelTa 

zogadnomenklaturuli maCveneblebi, romlebidanac SesaZlebeli gaxdeboda dapro-

eqtebis win dasaproeqtebeli obieqtisaTvis saWiro maxasiaTeblebis dasabuTebuli 

SerCeva garemos gaTvaliswinebiT. 

samecniero kvlevebi Sesrulebulia iseT informaciebze dayrdnobiT, rogo-

ricaa fexsacmlis xarisxis ganmsazRvreli faqtorebi sistemaSi `adamiani_tansac-

meli (fexsacmeli)_garemo~ da SeiZleba maTi gamoyeneba rogorc meTodologiur 
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saxelmZRvanelod sagnebis (masalaTmcodneoba, nakeTobaTa konstruireba, teqnolo-

gia, dizaini da sxv.) Sesaswavlad, ise sxvadasxva saxis nawarmis xarisxobrivi 

nomenklaturuli maxasiaTeblebis formirebisaTvis [1_3].  

tansacmlis xarisxis Sefasebis meTodis damuSavebisas farTo mniSvnelobis 

mqone sakiTxis gadaWra dakavSirebulia nebismieri saxis tansacmlis daproeqtebasa 

da xarisxis marTvasTan, rac Semdeg etapze uzrunvelyofs konkretuli tipis mza 

produqciis maRal xarisxs. am saqmeSi udidesi wvlili aqvs Setanili masalaT-

mcodne b. buzovs, romelsac ekuTvnis tansacmlis xarisxis Sefasebis meTodikis 

Seqmna civi klimaturi pirobebisaTvis [4]. 

 

ZiriTadi nawili 

fexsacmlis xarisxis analizis principebi. ganviTarebad mrewvelobasa da mosa-

xleobis mzard moTxovnilebebs Soris winaaRmdegobis Tavidan acilebis erT-erTi 

gzaa fexsacmlis (tansacmlis) xarisxis marTvis sistemis srulyofa. amasTan dakav-

SirebiT aucilebelia imis codna, Tu ra igulisxmeba fexsacmlis xarisxSi, rogor 

yalibdeba moTxovnebi xarisxze, SeiZleba Tu ara srulad Sefasdes xarisxi, rogor 

SeiZleba analogiur nakeTobaTa (nivTebis) xarisxis erTmaneTTan Sedareba da a.S. 

mecnierebisa da teqnikis ganviTareba, codnis gaRrmaveba da Seswavlili movle-

nebis kvlevis gafarToeba SesaZleblobas iZleva ufro srulyofilad iqnes ganxi-

luli kvlevis obieqtebi (tansacmeli, fexsacmeli da sxva nakeTobebi), rogorc ur-

TierTdakavSirebuli elementebis erToblioba (sistemebi, struqturebi).  

socialuri da ekonomikuri pirobebis donis cvlilebam gamoiwvia moTxovnebis 

gazrda produqciis xarisxis mimarT. am faqtorebma gavlena moaxdina iseTi ekono-

mikuri kategoriebis gagebaze (ganmartebaze, aRqmaze), rogoricaa produqciis xaris-

xi da produqciis xarisxis marTva, rac gulisxmobs: 

 produqciis xarisxis aucilebeli donis uzrunvelyofas misi damuSavebis, war-

moebisa da eqspluataciis procesSi;  

 xarisxis sistematur kontrols produqciis xarisxze moqmed pirobebsa da faq-

torebze mizandasaxuli zemoqmedebis gziT. 

produqciis xarisxis marTvis sistemis daproeqteba, iseve rogorc misi srul-

yofa, unda emyarebodes princips, rom produqciis xarisxis marTvis sameurneo meqa-

nizmi aris organizebuli sistema da am sistemaSi marTva ganixileba, rogorc in-

formaciis formirebis procesi, romelic unda iTvaliswinebdes marTvis kriteriu-

mebis efeqtianobas, aseve funqciis, Semadgenlobisa da marTvis sistemebis organi-

zaciuli struqturebis, meqanizmebisa da meTodebis Tanmimdevrul gamoyenebas.  

 `xarisxis~ gagebis evolucia, filosofiuri TvalsazrisiT, gamokvleulia  

a. gliCevis, v. panovisa da sxvaTa mier. maT naSromebSi Tavdapirvelad xarisxi 

ganxiluli iyo, rogorc Sromis produqtis erT-erTi mniSvnelovani Tviseba, magram 

Semdeg masalaTa warmoebis, mecnierebisa da teqnikis ganviTarebasTan erTad ga-

moCnda sxva, aranakleb mniSvnelovani Tvisebebic, romlebic garkveul rols as-

rulebs sagnis (nakeTobis) xarisxis SefasebaSi. 

dRemde produqciis xarisxis erTmniSvnelovani Sefasebis sirTulis gamo xa-

risxi miCneuli iyo nakeTobis parametrebis Sesabamisobad normatiul-teqnikur do-

kumentaciaSi miTiTebul parametrebTan. Semdeg etapze SefasebebSi gaCnda terminebi: 
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`defeqti~ da `wuni~, Tumca es terminebi ver asaxavda momxmarebelTa gazrdil moT-

xovnebs nakeTobis Tvisebebisadmi.  

Zalze rTulia fexsacmlis xarisxis Sefaseba calkeul stadiebze (igulisxmeba 

daproeqteba, damzadeba, gamocdili nimuSebisa da seriuli produqciis warmoeba). 

specialistebis azriT, Tanamedrove pirobebSi fexsacmeli unda Sefasdes yvela im 

maCveneblis mixedviT, romliTac SesaZlebeli iqneba nakeTobis xarisxis gansazRvra 

mTlianobaSi (Seqmnidan moyolebuli, eqspluataciis CaTvliT). es mosazreba ganpi-

robebulia imiT, romFfexsacmelma, romelmac atestaciis dros maRali Sefaseba mi-

iRo, ratomRac eqspluataciisas ver daimsaxura momxmareblis mowoneba. 

SemuSavebuli meTodologiiT fexsacmlisadmi wayenebuli sazogadoebrivi moT-

xovnebi winaswar konkretdeba miznobrivi daniSnulebis Sesabamisad da vlindeba is 

ZiriTadi funqciebi, romlebic unda Seasrulos fexsacmelma eqspluataciis pro-

cesSi. es funqciebi zustdeba momxmareblis saeqspluatacio-samomxmareblo (funqci-

onaluri) moTxovnilebebis saxiT da daproeqtebasa da warmoebasTan erTad moicavs 

TvisebaTa nomenklaturul doneebad ganawilebas (maT Soris arsebuli kavSirebis 

gamovleniT). 

fexsacmlis xarisxis marTvis srulyofisa da masze TvisebaTa ierarqiul-xa-

risxobrivi moTxovnebis srulad CamoyalibebisaTvis saWiroa fexsacmlis xarisxis 

formirebis ciklis Seswavla, romelic mzardi spiralis formiTaa warmodgenili 

da ramdenime urTierTdakavSirebuli etapisa da Tanmimdevrulad ganlagebuli gra-

fikuli modulisagan Sedgeba (nax. 1). 

 

 

 nax. 1. fexsacmlis xarisxis formirebis cikli 

rogorc naxazidan Cans, daproeqtebis sawyis etapze xdeba sistemis _ `adamiani 

_ tansacmeli (fexsacmeli) _ garemo~ _ Tvisebebis gaanalizeba, ZiriTadi moTxovne-

bis Seswavla da warmoebis zrdis tempis dadgena, romelsac momxmarebeli warudgens 

garkveuli miznobrivi daniSnulebis fexsacmels garemosa da axali SesaZleblobe-

bis gaTvaliswinebiT. 
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daproeqtebisa da eqsperimentuli nimuSebis damzadebis Semdeg samxatvro-teq-

nologiuri sabWoebi da saatestacio komisiebi Teoriulad afaseben fexsacmlis 

xarisxis dones da amis Semdeg xdeba damtkicebuli nimuSebis SeTanxmeba savaWro 

organizaciebTan.  

reklama momxmarebels acnobs warmoebisaTvis SeTavazebuli fexsacmlis daxa-

siaTebas, romelic warmoebis etapze iZens saWiro saeqspluatacio Tvisebebs, anu 

garkveul xarisxs (nax. 2).  

fexsacmlis eqspluataciis procesSi (romelSic Sedis fexsacmlis SekeTeba da 

wmenda) vlindeba warmoebisas misTvis miniWebuli Tvisebebis xarisxi da swored xa-

risxis mixedviT afasebs fexsacmels momxmarebeli.  

 

 nax. 2. fexsacmlis xarisxis saeqspluatacio-samomxmareblo  

moTxovnaTa jgufis kavSiris sqema 

 

fexsacmlis xarisxis kompleqsuri Sefasebisas (xarisxis donis Sefasebis 

pirvel etapze) dgindeba TvisebaTa nomenklatura, romelic gansazRvravs nakeTobis 

xarisxs. nakeTobaTa xarisxis ganmsazRvreli maCveneblebis raodenoba cvalebadia. 

kerZod, am maCvenebelTa raodenobis zrda iwvevs saerTo Sefasebis sizustis gaz-

rdas, xolo maCveneblebis mcire raodenoba arasakmarisad gansazRvravs rogorc 

xarisxs, ise Sefasebis sizustes, amitom mTavaria ganisazRvros TvisebaTa maCveneb-

lebis optimaluri raodenoba. 

axali meTodologiiT produqciis xarisxis Sefasebisas ganmartebaSi Caido 

mniSvnelovani maCveneblebi (daniSnuleba, saimedooba, xangamZleoba, teqnologia, 

standartizacia da unifikacia, ergonomika, esTetika da, bolo wlebSi, xarjebic 

ki), romlebic saWiroa produqciis warmoebisaTvis, e. i. warmoiqmna `optimaluri 

xarisxis~ cneba.  

sistemaSi fexsacmlis xarisxis Sefasebis mTavari etapia TvisebaTa ierarqiuli 

doneebis (xis) ageba, romelic safuZvlad udevs klasifikacias da mizanSewonilia 

saerTo iyos momxmarebelTa yvela jgufisaTvis 
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momxmareblis mier fexsacmlisadmi wayenebuli moTxovnebi SeiZleba ganxilul 

iqnes iseT mdgomareobad, rodesac organizms normaluri funqcionirebisa da zrdi-

saTvis sWirdeba garkveuli pirobebi. moTxovna ar warmoadgens realur sagans. igi 

arsebobs mxolod Cvens warmodgenaSi gonebrivad Seqmnili sagnis saxiT. sazogado-

ebas axasiaTebs mudmivi ganviTareba. ZiriTadi faqtori, romelic iwvevs moTxovnebis 

zrdas, aris sawarmoo Zalebis ganviTareba da sazogadoebis SesaZlebloba (niWi) _ 

daikmayofilos esa Tu is (Tundac axlad warmoqmnili) moTxovnileba. moTxovnebsa 

da sawarmos Soris garkveuli damokidebuleba arsebobs. moTxovnebi ganapirobebs 

warmoebas da iqmneba nawarmi, romelmac unda daakmayofilos momxmarebeli. moxmare-

bis Sedegad cvdeba nawarmi da saWiro xdeba axlis damzadeba. amitomac grZeldeba 

es procesi usasrulod.  

warmoebis garda, moTxovnebis zrdasa da ganviTarebaze mniSvnelovan gavlenas 

axdens mosaxleobis ganaTlebisa da kulturis donis amaRleba, sazRvargareTis 

qveynebTan dargobrivi da ekonomikuri kavSirebis gafarToeba (gamofenebis mowyoba 

da sxv.), magram zogierT nawarmze moTxovnaTa nawili rCeba ucvleli, radgan maTi 

Camoyalibeba xdeboda saukuneebis ganmavlobaSi garkveuli tradiciebisa da wesebis 

safuZvelze ucvlel klimatur da geografiul pirobebSi. es gansakuTrebiT exeba 

kavkasiis, Sua aziis, baltiispireTisa da sxva qveynebis xalxebis fexsacmlisa da 

tansacmlis tradiciul konstruqciebs, romlebic sakmaod konservatiulia (magali-

Tad, qarTuli qalamani, aziuri aziacki, romauli kaltei muleri da monaTa skil-

poneali, ZvelberZnuli endomisebi da koturnebi, maSiebi, Sosebi da sxv.). moTxovne-

bis mxriv gamoiyofa ori tendencia: dinamikuroba da konservatiuloba. moTxovnebis 

ganviTarebaSi ki gadamwyveti faqtoria dinamizmi.  

adamianis moTxovnebis sfero cxovrebaSi ar rCeba ucvleli. is ganuwyvetliv 

izrdeba, diferencirdeba, mdidrdeba SinaarsiT; cvalebadia maTi urTierTdamoki-

debuleba da kavSirebi. 

moTxovnebi fexsacmelze (tansacmelze) ganixileba, rogorc mosaxleobis pi-

radi moTxovnebi, romlebic sazogadoebrivi moTxovnebis erT-erTi saxea da sxvada-

sxva kriteriumis mixedviT pirobiT SeiZleba daiyos, materialur (biologiur) da 

sulier (socialur) moTxovnebad. 

materialuri moTxovnebi Cndeba adamianis fiziologiuri arsidan gamomdinare, 

yalibdeba adamianis sazogadoebriv-politikuri ganviTarebis procesSi da safuZv-

lad edeba mis moRvaweobas. materialur moTxovnebs ganekuTvneba moTxovnileba saW-

mlis, tansacmlis, sacxovreblis da sxva sagnebis mimarT. 

sulieri moTxovnilebebi Cndeba sazogadoebisa da sawarmoo ZalTa ganviTare-

bis Sedegad (Sroma, swavla, urTierToba, sazogadoebrivi moRvaweoba da sxv.) da 

did rols asrulebs adamianis cxovrebaSi. 

kvlevis mizani iyo fexsacmlis zogadnomenklaturuli maxasiaTeblebis erTob-

liobis Sedgena, romlis saSulebiTac SesaZlebeli gaxdeboda moTxovnaTa im jgu-

fis SerCeva, romelsac momxmarebeli winaswar warudgenda fexsacmels, rogorc 

miznobriv nakeTobas konkretul garemoSi eqspluataciisaTvis. 

momxmareblis winaswari moTxovnebi imdenad zusti unda yofiliyo, rom am moT-

xovnebis safuZvelze Sedgenili fexsacmlis funqciebis moTxovnaTa racionalur 

jgufs unda moexerxebina Tanamedrove konstruqciisaTvis mieniWebina mkveTrad gamo-

xatuli miznobrivi daniSnuleba, konkretuli socialuri misamarTi da Sesabamisi 

xarisxis done. aseT SemTxvevaSi nawarmi damuSavdeboda momxmarebelTa konkretuli 
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jgufisaTvis da uzrunvelyofda mis xangrZliv eqspluatacias im garemoSi, romli-

sTvisac igi Seiqmna.  

dasaxuli miznidan gamomdinare, aRar iqneboda saWiro e. w. mudmivsezonuri 

fexsacmlis warmoeba, romelic yvelgan SeiZleboda Caecva adamians da yvela se-

zonze gamoeyenebina, aramed winaswar damuSavebuli momxmarebelTa moTxovnilebebis 

Sesabamisad Seiqmneboda mravalmiznobrivi sxvadasxva fexsacmeli, rommlebic 

konkretul garemoSi konkretuli daniSnulebiT iqneboda gamoyenebuli. garda amisa, 

ganisazRvreboda misi xarisxi garemosTan Sesabamisobis, daniSnulebisa da xangam-

Zleobis TvalsazrisiTac, radgan ganviTarebul sazogadoebaSi ukve karga xania 

Camoyalibda azri Tanamedrove konstruqciis mqone miznobriv-funqcionaluri 

fexsacmelebis warmoebis Seqmnis aucileblobis Sesaxeb. 

me-3 nax-ze warmodgenilia miznobrivi daniSnulebis mixedviT Seqmnili fexsac-

mlis asortimentis struqturis samganzomilebiani matrica. matricis yoveli kubi 

garkveuli miznobrivi fexsacmlis asortimentia, romelic Seesabameba momxmareblis 

moTxovnilebebs, romlebic maqsimalurad unda iqnes dakmayofilebuli fexsacmlis 

Tvisebebis mxriv. 

 

nax. 3. fexsacmlis asortimentis teqnikuri matrica 

 

Seswavlili informaciis safuZvelze formirebul iqna fexsacmlis zogadno-

menklaturul moTxovnaTa jgufebi da Catarda klasifikacia, romlis meSveobiT 

SesaZlebeli gaxda winaswar Camoyalibebuliyo dasamzadebeli nakeTobis Tvisebebi 

misi miznobrivi daniSnulebisa (garemos) da adamianTa im jgufis moTxovnilebebis 

gaTvaliswinebiT, romlisTvisac mzaddeba esa Tu is nakeToba. magaliTad, sportuli 

fexsacmeli (Zalosnis, tanmovarjiSis, fexburTelis, ragbistisa da sxv.); samuSao 

specfexsacmelebi (jariskacis, mfrinavis, policielis da sxv.); sasceno, qalis, 

mamakacis, bavSvisa da mravali sxva daniSnulebis fexsacmeli.  

1990 wels akademikos v. fukinis xelmZRvanelobiT damuSavda sadisertacio naS-

romi [1], romlis mixedviTac sistemuri midgomis Teoriis gamoyenebiT Seiqmna fex-

sacmlis zogadnomenklaturul maxasiaTebelTa formirebis meTodologia [8], rome-

lic Semdeg gamoyenebul iqna mTeli rigi iseTi samecniero samuSaoebis Sesasru-

leblad, rogoricaa nomenklaturuli Tvisebebis formireba baletis (puantis), same-

dicino, sasceno, soflis meurneobis muSakTa, Zalovani struqturebis (jari, poli-

cia, mfrinavi, mezRvauri da sxv.) specfexsacmelebisa da spectansacmlis, saeklesio 

da ZvelqarTuli xalxuri samosisa da fexsacmlis, tyavisa da bewvis nakeTobebis, 

eqspluataciis 
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qarTuli naqargobebisa da sxva daniSnulebis nawarmis TvisebaTa winaswari formi-

rebisaTvis da Semdeg praqtikulad damzadebisaTvis [10].  

 sistemuri midgomis Teoriis gamoyenebiT fexsacmlis zogadnomenklaturul 

maxasiaTebelTa formirebis meTodologiur safuZvlebSi warmodgenilia iseTi saki-

Txebi, rogoricaa [2, 3, 5]:  

 fexsacmlis zogadnomenklaturuli maxasiaTeblebis erToblioba;  

 fexsacmlis nomenklaturuli maxasiaTeblebis Teoriuli ganmartebebi; 

 sistemuri midgomis Teoriis gamoyenebiT fexsacmlis xarisxis maCveneblebis 

erTiani ierarqiuli sqemis struqtura; 

 sqemebis daSla calkeul Tvisobriv elementebad; 

 calkeuli ierarqiuli donisaTvis ganviTarebis axali ierarqiuli donis Se-

qmnis SesaZlebloba. 

aRniSnuli sakiTxebi ZiriTadad moicavs fexsacmlis dasamzadeblad gamoye-

nebuli masalebis Sesaxeb samomxmareblo nomenklaturuli Tvisebebis detalur gan-

xilvas, maT daSlas da Tvisobrivi maxasiaTeblebis saerTo niSan-Tvisebebis jgu-

febad warmodgenas, garemos gaTvaliswinebiT samomxmareblo moTxovnaTa kvlevas 

nawarmisa da gamoyenebuli masalis gamZleobaze. 

fexsacmlis Tvisebebi. Tanamedrove fexsacmlis asortimenti mravalferovania. 

fexsacmeli SeiZleba gansxvavdebodes erTmaneTisagan miznobrivi daniSnulebis, ga-

regnobis, Ziris, Zirisa da zedapiris SeerTebis meTodebis, Zirisa da zedapiris 

detalebis formisa da zomis, konstruqciis, gamoyenebuli masalebis, damakavSire-

beli detalebis, quslis simaRlisa da sxva niSnis mixedviT. fexsacmlis saxesxva-

obebis daniSnulebaa fexsacmels misces garkveuli Rirebuleba, romelic gamoarCevs 

mas sxva nawarmisagan. saWiroa ganvasxvaoT masalis, naxevarfabrikatebis da fexsa-

cmlis kvanZebis teqnologiuri Tvisebebi, romlebic Cndeba nawarmis damzadebis 

dros, xolo mza fexsacmlis Tvisebebi, rogorc aRvniSneT, mJRavndeba uSualod 

eqspluataciisa da samomxmareblo Tvisebebis gamovleniT. eqspluataciis procesi 

moxmarebis etapTan erTad moicavs damxmare etapebsac (Cacma, gaxda, movla da sxv.),  

d. brozovskis azriT, samomxmareblo Tvisebebi gulisxmobs, erTi mxriv, ara 

marto Tvisebebs, romlebic vlindeba eqspluataciis procesSi, aramed mTeli misi 

maCveneblebis Tvisebebs. meore mxriv, igi gamoyofs Tvisebebis samomxmareblo jgu-

febs; kerZod, TvisebaTa arCevas, daxasiaTebis kriteriumebs da produqciis sargeb-

lianobas.  

aRniSnulidan gamomdinare, produqciis sargeblianoba dakavSirebulia damakma-

yofilebel an aradamakmayofilebel TvisebebTan. 

i. lificisa da g. kutianinis mosazrebiT, `saeqsluatacio Tvisebebi~ ganixi-

leba, rogorc moxmarebis sinonimi. amave daniSnulebiT ixmareba termini `funqcio-

naluri Tvisebebi~. es termini SeiZleba miesadagos Tvisebebs, romlebic gamoirCeva 

fexsacmlis (tansacmlis) tarebis procesSi misi eqspluataciis gansakuTrebulobiT, 

anu Tvisebebs, romlebic SeZlebs nawarmis im ZiriTadi funqciis Sesrulebas, 

risTvisac Seiqmna igi (mTamsvlelis, mociguravis, kosmonavtis da a. S.). 

bunebrivi Tvisebebis mixedviT masalebis daxasiaTeba SeiZleba fizikuri, fizi-

kur-qimiuri da biologiuri TvisebebiT. d. brozovski maT pirobiTad “teqnikur Tvi-

sebebs” uwodebs. 
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v. Sarenski aRniSnavs, rom funqcionaluri Tvisebebi uSualod aris dakavSire-

buli nawarmis teqnologiur daxasiaTebasTan, magram momxmareblisaTvis mniSvnelo-

vania ara marto teqnologiuri monacemebi, aramed nawarmis muSaobis Sedegebi. sis-

temur meTodologiaSi nawarmis yoveli Tviseba ZiriTadad ganxilulia funqciona-

luri da teqnologiuri kuTxiT. 

fexsacmlis nomenklaturuli maxasiaTebelebis dazusteba sistemuri midgomis 

Teoriis gamoyenebiT. axali meTodologiis mixedviT fexsacmeli, rogorc nebismieri 

sxva nawarmi, ganixilvba rogorc sistema, romelic xasiaTdeba, erTi mxriv, mTli-

anobiT da, meore mxriv, danawevrebiT.  

sistemuri midgoma efuZneba iseTi cnebebis gamoyenebas, rogoricaa `sistema~, 

`qvesistema~, ̀ ierarqia~, ̀ organizacia~, ̀ marTva~, ̀ garemo~ da sxv. sistemuri midgomis 

gamoyenebisas meti yuradReba eTmoba obieqtis struqturas da maTi nawilebis ur-

TierTkavSiris dros gamovlenil Tvisebebs. sistemuri midgoma axdens nawilebis 

sinTezirebas ise, rom maTi damoukidebeli arseboba SeuZlebelia, calkeuli nawili 

ki Seadgens mocemuli sistemis safuZvels. aRsaniSnavia, rom yoveli sistema daSlis 

Semdeg Sedgeba iseTi elementebis Semcveli qvesistemebisagan, romlebic ar eqvemde-

bareba Semdgom dayofas. sistemaSi qvesistemaTa ricxvi, iseve, rogorc elementebis 

ricxvi qvesistemaSi, damokidebulia sistemis sirTuleze da dasaxul amocanaze. 

maSasadame, SesaZlebelia yoveli qvesistemidan ganxorcieldes detalizacia nebis-

mier, adre mocemul donemde dasaxul amocanaze damokidebulebiT. 

sistemur gamokvlevebSi gansakuTrebuli mniSvneloba aqvs cnebas ̀ kavSiri~, ro-

melzedac damokidebulia sistemis da mTeli sistemuri midgomis aRqma (gageba). sis-

temur nawilebs Soris kavSiri SeiZleba iyos Siga (romlis drosac urTierTqmedebs 

sistemis nawilebi) da gare (roca xdeba urTierTqmedeba sistemasa da garemos So-

ris). sistemis kavSirebis gamoyofis sirTulem gamoiwvia kavSirebis klasificirebis 

aucilebloba. analizma gamoavlina kavSirebis Semdegi saxeebi: 

 urTierTqmedeba, anu mizani (SeiZleba iTqvas, Sedegic), romelic Tan sdevs ur-

TierTqmedebis yovel mxares; 

 agebuleba, anu struqtura; 

 funqcionireba, romelic uzrunvelyofs teqnikuri obieqtis moqmedebas. 

yvela arsebuli informacia fexsacmlis daniSnulebis mravalferovnebis Sesa-

xeb warmoadgens struqturuli kavSirebis sistemas, romelSic erTveba misi funqci-

onirebisa da miznis misaRwevad aucilebeli momentebis saboloo raodenoba. aqedan 

gamomdinare, SeiZleba warmovidginoT sazRvari Seqmnil sistemasa da garemos Soris. 

sistemuri midgomis TvalsazrisiT produqciis damzadebas iseve sWirdeba ganxilva, 

rogorc gacilebiT maRali donis sistemis elements. 

produqciis maRali xarisxis uzrunvelyofa safexsacmle warmoebis erT-erTi 

ZiriTadi amocanaa, romlis gadawyveta mraval faqtorzea damokidebuli; kerZod: 

masalebis SerCevaze, daniSnulebasa da damzadebis teqnologiaze, ZiriTadi da dam-

xmare masalebis Tvisebebis Sesabamisobaze, modelisa da namzadis konstruqciasTan 

dakavSirebiT gamoyenebuli teqnologiis Taviseburebebze, eqspluataciis pirobebsa 

da sxva uamrav faqtorze, magram gansakuTrebiT mniSvnelovania gamoyenebuli masa-

lebis xarisxi. amitom winaswar safexsacmle masalebis dasabuTebuli SerCeva mni-

Svnelovnad gansazRvravs miRebuli nawarmis xarisxs. 
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aRsaniSnavia, rom safexsacmle masalebis Tvisebebis srulyofa, momzadeba da 

SerCeva, teqnikuri moTxovnebis damuSaveba da maTi xarisxis maCveneblebis nomen-

klatura mravali mkvlevris mieraa ganxiluli. safexsacmle masalebis xarisxis 

kontrolisa da organizaciis mecnieruli safuZvlebis SeqmnaSi udidesi wvlili 

aqvT Setanili i. zibins, p. platunovs, g. kutianins, k. zurabians, n. zakedovs, b. 

fukins, b. buzovs, t. alimenkovas, g. mariakovs da sxvebs. 

gamokvlevebTan erTad garkveuli samuSaoebia Catarebuli fexsacmlisa da ma-

salebis Tvisebebis sistematizaciasa da klasifikaciaze, ris safuZvelzec gaCnda 

mecnierebis axali sfero _ kvalimetria, romelic produqciis xarisxis Sefasebis 

meTodebs Seiswavlis.  

kvalimetriaSi mocemulia nebismieri obieqtis xarisxis Sefasebis Catarebis 

algoriTmi, romelic gamoiyeneba nawarmis xarisxis Sesafaseblad, Tumca xarisxis 

mecnierulad dasabuTebuli Sefasebis meTodologia dRemde ar iyo damuSavebuli 

da, aucileblobidan gamomdinare, mizanSewonili aRmoCnda fexsacmlis saeqsplua-

tacio-samomxmareblo Tvisebebis analizi da mecnierulad dasabuTebuli klasifi-

kaciis Seqmna. 

fexsaclis Tvisebebis kvalificirebis cda algoriTmebis safuZvelze (rome-

lic Sefasebas aZlevs praqtikulad nebismieri nawarmis xarisxs) iTvaliswinebs xa-

risxisaTvis damaxasiaTebeli Tvisebebis ierarqiuli sqemis agebas. am sqemaSi Tvise-

baTa erToblioba ganixileba mravaldoniani ierarqiuli sistemis saxiT, sadac fex-

sacmlis xarisxi (rogorc ganzogadebuli kompleqsuri Tviseba) pirvel donezea, 

xolo misi Semadgeneli (SedarebiT naklebad ganzogadebuli) Tvisebebi, Sesabamisad, 

meore, mesame da Semdgom doneebze, rac klasifikaciis rTul struqturas qmnis da 

Znelia misi gamoyeneba.  

swored sistemis saerTo Teoriis Semdgomma ganviTarebam da sistemaTa gamoye-

nebis gamocdilebis dagrovebam ganapiroba sistemuri analizisa da sistemuri mid-

gomis meTodologiis Camoyalibeba. 

produqciis xarisxis marTvis kompleqsuri sistemis srulyofis ZiriTadi eta-

pia TvisebaTa nomenklaturisa da produqciis xarisxis maCveneblebis damuSaveba, 

agreTve maTi Sefasebis obieqturi meTodebis Seqmna. 

droTa ganmavlobaSi gamoikveTa da warmatebiT viTardeba sistemuri midgomis 

meTodologiaze dafuZnebuli safexsacmle masalebis SerCevisa da momzadebis mecni-

erulad dasabuTebuli sistema, romelic iTvaliswiebs namzadis daniSnulebas, 

azustebs calkeuli jgufis fexsacmlis xarisxis maCveneblebis nomenklaturas da 

gansazRvravs TiToeuli maCveneblis gavlenas xarisxis kompleqsur Sefasebaze [8_11]. 

garkveuli saxis fexsacmlisaTvis xarisxis maCveneblebis nomenklaturis damu-

Savebisas aucilebelia am maCveneblebis ierarqiuli struqturis dazusteba, rome-

lic ramdenime etapad mimdinareobs. magaliTad, namzadze moTxovnebis Sedgenisas 

unda moxdes namzadis ZiriTadi Tvisebebis maCveneblebis nomenklaturis dadgena da 

mocemuli namzadisaTvis saWiro masalebisadmi wayenebuli moTxovnebis formuli-

reba, ris Semdegac sistemaSi CairTveba SedarebiT naklebad mniSvnelovani obieqtebi 

(an faqtorebi). 

kompleqsuri analizis safuZvelze dadginda, rom fexsacmlis konstruqciis 

ganxilvisas, rogorc sistemis damzadebisa da eqspluataciis poziciis, ise adamia-

nis garemomcveli sagnobrivi garemos elementis mxriv sistema `adamiani _ fexsac-

meli (tansacmeli) _ garemo~ mizanewonilia flobdes Tanamedrove samomxmareblo 
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Tvisebebs, romlebSic gaTvaliswinebuli iqneba anatomiuri, fiziologiuri, anTro-

pometriuli, biomeqanikuri, damcavi da aRniSnuli sistemisTvis damaxasiaTebeli 

sxva Taviseburebebi. 

 urTierTqmedebis Sesaxeb mTliani warmodgenis Sesaqmnelad, damuSavda fex-

sacmlis moxmarebis grafikuli modeli (nax. 4).  

 

nax. 4. fexsacmlis samomxmareblo Tvisebebis  

modeli sistemaSi `adamiani_fexsacmeli_garemo~ 

me-4 nax-dan Cans, rom fexsacmlis xarisxis (K) maCvenebeli iTvaliswinebs sa-

momxmareblo Tvisebebis struqturas (ПС) da misi eqspluataciis pirobebs. mocemul 

sistemaSi elementebs Soris kavSirebis analizis saSualebiT dgindeba: miTiTebuli 

fexsacmlis samomxmareblo moTxovnebi; am moTxovnebis dakmayofilebis xarisxi; kon-

struqciuli, saeqspluatacio da esTetikuri maxasiaTeblebis cvlilebis tendencia 

mocemuli jgufis fexsacmlisaTvis. garda amisa, xdeba konkretul periodSi am Tvi-

sebebis SesaZlo cvlilebebis gansazRvra. 

sistemaSi adamianis, fexsacmlisa da garemos urTierTqmedebaSi monawileobs 

moTxovnebis ori mniSvnelovani jgufi: ergonomikuli (ЭР) da funqcionaluri (ФН). 

К – samomxmareblo Tviseba; 

Т – moTxovnaTa jgufi; 

Ч – adamiani; 

Ч(О) – adamiani fexsacmliT; 

О – fexsacmeli (an tansacmeli); 

С – garemo; 

ЭР – ergonomikuli moTxovnebi; 

ФМ – funqcionaluri moTxovnebi; 


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 _ konkretuli ergonomikul-funqcionaluri samomxmare-

blo Tvisebebi. 
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ergonomika ganixilavs sistemis obieqtebs erTianobaSi da urTierTqmedebaSi. 

adamianis (rogorc fexsacmlis momxmareblis) TaviseburebaTa ganxilva, pirvel rig-

Si, dakavSirebulia terfis agebulebasa da funqciaze, mis anatomiasa da fiziolo-

giaze, rac SesaZleblobas iZleva dazustdes fexsacmlis konstruqciis muSaobis, 

misi calkeuli kvanZebis, detalebisa da SeerTebebis xasiaTi, e. i. gamovlindes 

fexsacmlis yvela Tviseba, romelic dakavSirebulia terfis formasa da zomasTan. 

Tavis mxriv, ergonomikuli moTxovnebi vlindeba moqmedebis ori formiT: ̀ adamianisa 

_ fexsacmelze~ da ̀ fexsacmlisa _ adamianze~. fexsacmlis funqcionaluri Tvisebebi 

ki xels uwyobs misi ZiriTadi funqciebis Sesrulebas; aCvenebs sistemis urTiTerT-

qmedebis xasiaTs: `garemosi _ adamianze~ da `adamianisa _ garemoze~. 

sistemuri midgomis Teoriis safuZvelze Camoyalibebuli fexsacmlis zogadno-

menklaturuli maxasiaTeblebis SeswavliT SesaZlebeli gaxda fexsacmlis xarisxis 

ierarqiuli maCveneblebis zogadi nomenklaturis Seqmna, romelic Semoklebuli sa-

xiT warmodgenilia 1-l cxrilSi [1_3].  

 cxrili 1 

fexsacmelis (nawarmis) xarisxis ierarqiuli maCveneblebis nomenklatura 

done Sifri fexsacmlis xarisxis ierarqiuli maCveneblebis 

dasaxeleba 

0 к (со) xarisxi (fexsacmlis Tviseba an zogadad msubuqi 

mrewvelobis nawarmis Tviseba) 

 
 

I 

 

сн socialuri daniSnuleba 

пс samomxmareblo Tvisebebi 

пэп sawarmoo-ekonomikuri maCveneblebi 

тоис moTxovna fexsacmelze (nawarmze), romelic 

ganpirobebulia gamosavlianobis situaciiT (>>>) 

 

  

II 

 

эр ergonomikuli 

фн funqcionaluri 

э esTetikuri 

н saimedooba 

кт konstruqciul-teqnologiuri 

тоис situaciis Sesabamisi moTxovnebi (>>>) 

 

 

 

 

III 

 

 

 

 

 

 

б biomeqanikuri 

Hг higienuri 

п fsiqologiuri 

з damcavi 

эт esTetikur-teqnologiuri 

эм esTetikur-moduri 

сх Senaxvisunarianoba 

д xangamZlvoba 

кт- 1 fexsacmlis kvanZebi 

кт -2 fexsacmlis saxeoba 

кт- 3 fexsacmlis daniSnuleba 

кт - 4 sqes-asakobrivi niSnis mixedviT 

кт - 5 zedapiris masalis mixedviT 

кт - 6 zedapiris konstruqciis mixedviT 

кт -7 Ziris masalis mixedviT 

кт- 8 Ziris mimagrebis meTodis mixedviT 
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fexsacmlis xarisxis maCvenebelTa klasifikacia. fexsacmlis xarisxis gaumjo-

besebis RonisZiebebis SemuSavebisa da analizisaTvis mniSvnelovani faqtori gaxda 

xarisxis sxvadasxva maCveneblisa da niSnis erT sistemaSi moqceva. Seiqmna fexsac-

mlis xarisxis maCveneblebis oTxi jgufi: 

 fexsacmlis daniSnulebis jgufi;  

 saeqspluatacio-samomxmareblo maCveneblebis jgufi;  

 sawarmoo-teqnologiuri jgufi;  

 ekonomikuri jgufi.  

fexsacmlis daniSnulebis jgufSi Sevida fexsacmlis saxe, zedapirisa da Ziris 

masalebi, eqspluataciis sxvadasxva piroba; 

saeqspluatacio-samomxmareblo maCveneblebis jgufSi _ fexsacmlis saimedoo-

bis maxasiaTebeli; ergonomikuli, sanitariul-higienuri da esTetikuri Tvisebebi. 

Tavis mxriv, TiToeuli jgufi Seicavs garkveul TvisebaTa erTobliobas. maga-

liTad, saimedoobaSi Sedis formis SenarCunebis unari, konstruqciis xangamZleoba, 

SekeTebis unari da garantiis dro; ergonomikul TvisebebSi – konstruqciis sixiste 

da elastikuroba, fexsacmlis masa; sanitariul-higienurSi – anTropometria, siTbo-

damcavi, tengamtari da tendamcavi Tvisebebi; esTetikur TvisebebSi gaerTianda 

modelis kompozicia da misi elementebi, fexsacmlis silueti da feri, Sesabamisoba 

Tanamedrove stilTan da modasTan, markirebisa da SefuTvis gaformeba; 

sawarmoo-teqnologiuri maCveneblebis jgufs miekuTvna fexsacmlis 

konstruqcia da kalapotis forma, namzadis kalapotze formirebis meTodi, Ziris 

mimagrebis meTodi, teqnologiuri normebis dacva;  

ekonomikuri maCveneblebis jgufs _ sabiTumo da sacalo fasebi, TviTRirebu-

leba, danakargebi (wunis gamo) da reklamaciebi.  

Zvel sastandarto moTxovnebSi ZiriTadad warmodgenilia mxolod fexsacmlis 

xarisxis TvisebaTa erToblioba, saidanac SeiZleba ganisazRvros konkretuli 

nawarmisaTvis xarisxis Tvisebebi, romlebic ganapirobebs mis vargisianobas (e. i. 

akmayofilebs daniSnulebis Sesabamis moTxovnebs), magram masSi sistemis saxiT ar 

aris warmodgenili erTmaneTs daqvemdebarebuli da erTmaneTisagan gamomdinare 

msgavsi Tvisebebis erToblioba. gansakuTrebiT arasakmarisadaa gamoxatuli fexsac-

тоис situaciis Sesabamisi axali moTxovnebi (>>>) 

 а anatomiuri maxasiaTeblebi 

фз fiziologiuri Tvisebebi 

г -1 oflgamZleoba 

г - 2 mTliani gamtarobis Tviseba 

г - 3 fexsacmlis Siga mikroklimati 

г - 4 nawilobrivi gamtarobis Tviseba 

г - 5 sensoruli Tviseba 

п - 1 damxmare etapebis Tavisufali Sesruleba 

п - 2 nakeTobis Sesrulebis kultura 

п - 3 nakeTobis proporciuloba 

фч fizikuri  

хм qimiuri 

бл biologiuri 

тоис situaciis Sesabamisi axali moTxovnebi (>>>) 
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mlis sqesi (jgufi), rogorc misi daniSnulebis erT-erTi niSani. MmagaliTad, go-

gonasa da biWis fexsacmeli. aseve arasakmarisia gansxvaveba gogonasa da qalis, 

mamakacisa da biWis fexsacmels Soris, rac Sinaarsobrivad amcirebs fexsacmlis 

xarisxs. 

sistemuri midgomis Teoriis mixedviT Sedgenili fexsacmlis zogadnomenkla-

turul maxasiaTebelTa cxrilisa da meTodologiuri safuZvlebis [1_3, 10] gamo-

yenebiT ki SesaZlebelia miznobrivi daniSnulebis fexsacmlisaTvis winaswar ganisa-

zRvros da kvlevas daeqvemdebaros sastandarto moTxovnebi, romlebic SemdgomSi 

uzrunvelyofs konkretuli nawarmis xarisxs.  

axali sastandarto moTxovnebTan produqciis Sesabamisobis unari aris swored 

misi xarisxis done, romelic yoveli miznobrivi daniSnulebis fexsacmlis stan-

dartSi nomenklaturuli Tvisebebisa da kvleviT dazustebuli konkretuli maxasia-

Teblebis saxiT iqneba Setanili¨(magaliTad, Zalovani struqturebis, samedicino, 

sayofacxovrebo, sasceno da sxva daniSnulebis fexsacmlis standarti), magram stan-

dartSi warmodgenili Tvisebebi da maxasiaTeblebi ar scdeba miznobrivi daniSnu-

lebis fexsacmels, Tumca is SeiZleba gameordes sxva daniSnulebis fexsacmlis 

standartSi sxva garemos Sesabamisi samomxmareblo maxasiaTeblebiT.  

fexsacmlis xarisxis saeqspluatacio-samomxmareblo maCveneblebidan mTavaria 

saimedooba, romelic aerTianebs fexsacmlis sxvadasxva fizikur-meqanikur Tvisebas.  

yvelaze moduri da saWiro fexsacmelic ki ar gaiyideba, Tu momxmarebeli 

daeWvdeba, rom is meore dResve ̀ daiSleba~. saimedooba da xangamZleoba erTmaneTTan 

mWidrod dakavSirebuli cnebebia, romlebic Sinaarsobrivad erTmaneTisagan gansxva-

vdeba, radgan saimedoobaSi igulisxmeba eqspluataciis periodSi gansazRvruli ka-

lendaruli droiT fexsacmlis Tvisebebis sruli (SekeTebis gareSe) SenarCuneba, 

xolo xangamZleoba axasiaTebs fexsacmlis Tvisebebis didxans SenarCunebas (misi 

perioduli SekeTebis gaTvaliswinebiT). saerTod, fexsacmlis SekeTebis unari, misi 

konstruqciisa da damzadebis meTodisagan gansxvavebiT, warmoadgens xarisxis erT-

erT niSans, fexsacmlis zedapirisa da Ziris detalebis mravaljeradi SekeTebis 

unari ki mowmobs fexsacmlis maRal saimedoobas, anu mis xarisxs. 

Tavisi naSromebiT zogierTi mecnieri (zibini, cvetkovi, liubiCi, Cernikovi da 

sxv.) gansakuTrebul yuradRebas uTmobs fexsacmlisa da safexsacmele masalebis sa-

imedoobas. Tumca dResdReobiT mainc ar arsebobs daxvewili, mwyobri, kompleqsuri 

mecniereba fexsacmlis saimedoobis Sesaxeb. pirveli cda gaeerTianebina samecniero-

kvleviTi naSromebi am sferoSi ekuTvnis m. liubiCs. misi azriT, fexsacmlis tarebis 

xangrZlivoba (dReebSi) SeiZleba gamoisaxos Semdegi formuliT: 

P=T1+T2+T3, 
sadac T1 fexsacmlis tarebis pirveli periodia (gamocda saimedoobaze); 

T2 – tarebis meore periodi (detalebisa da mimagrebis elementebis TandaTanobiT 

gacveTis dro); 

T3 _ tarebis mesame periodi (pirveli SekeTebidan fexsacmlis saboloo gacveTamde). 

Tu mecnierulad da eqsperimentulad davasabuTebT samive periodisaTvis rao-

denobriv mniSvnelobebs droSi, maSin SesaZlebelia yvela saxis, jgufisa da daniS-

nulebis fexsacmlisaTvis dadgenil iqnes gamosadegobis teqnikurad dasabuTebuli 

normativebi. Sesabamisad, SeiZleba Sefasdes fexsacmlis tarebisadmi mdgradoba ma-

salebis, mimagrebis elementebis, teqnologiis xarisxis gaumjobesebis gziT Р nor-
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masTan SedarebiT. am RonisZiebebis ganxorcielebis Semdeg zemoT moyvanili formu-

la Rebulobs Semdeg saxes: 

P=T1+T2+T3. 
gamosadegobis koeficienti SeiZleba gaangariSebul iqnes formuliT: 

P
K

P


 . 

aRniSnuli koeficienti yovelTvis meti unda iyos erTze. 

K koeficientis gavlena momxmareblis danaxarjebze fexsacmlis Sesyidvasa da 

Semdeg SekeTebaze gamoisaxeba qvemoT mocemuli kanonzomierebiT. davuSvaT, rom er-

Ti wyvili fexsacmlis sacalo fasia M=75 lari, xolo SekeTebis saSualo Rirebu-

leba _ N=25 lari, maSin momxmareblis mTliani danaxarjebi toli iqneba S=75+25=100 

laris. Tu fexsacmlis tarebis xangrZlivobis koeficienti gaizrdeba K=1,2-mde, 

maSin momxmareblis danaxarjebi iqneba 

100
83,3

1,2

S
S

K
     lari. 

e. i. 100 lari Semcirdeba 16 lariT da 70 TeTriT (10083,30=16,70). 
fexsacmlis formamdgradoba ganpirobebulia zedapiris masalebis fizikur-me-

qanikuri TvisebebiT, fexsacmlis konstruqciiT da iseTi operaciebis sworad war-

marTviT, rogoricaa datenianeba, formireba da Sroba. zedapiris swrafi deformacia 

aisaxeba ara marto fexsacmlis garegnul saxeze, aramed igi iwvevs fexsacmlis 

daSlis procesis daCqarebas. amasTan dakavSirebiT formamdgradobis maCvenebelic 

im maCveneblebis jgufs miekuTvneba, romelic axasiaTebs fexsacmlis saimedoobas, 

anu mis xarisxs.  

fexsacmlis ergonomikuli Tvisebebi. momxmareblisTvis gansakuTrebiT mniSvne-

lovania terfis Sesabamisi zomisa da daniSnulebis sworad SerCeuli fexsacmeli, 

romelic gamoirCeva energiis mcire fizikuri danaxarjebiT gadaadgilebis dros. 

aRsaniSnavia, rom mouqneli, mZime da tarebisaTvis mouxerxebeli fexsacmeli iwvevs 

swraf daRlas. amasTan, xist fexsacmelSi mcire amortizaciis gamo swrafad fuW-

deba lanCa. 

adamiani fexsacmlis moRunvisas xarjavs garkveul energias (magaliTad, 710 
aTasi moxrisas calkeul terfze dReSi modis 70_100-dan 175_265 kn-mde energia). 

cnobilia, rom terfis moxrisas did winaaRmdegobas qmnis RabaSi. tyavislanCiani 

fexsacmliT siarulis dros adamiani ufro metad iRleba, vidre forovani re-

zinislanCiani fexsacmlis xmarebisas. imisda mixedviT, Tu rogoria fexsacmlis sa-

xe, daniSnuleba, Ziris mimagrebis meTodi da masalebi, energiis xarjvac sxvadasxvaa. 

maRali xarisxis ganmapirobebeli erT-erTi aucilebeli niSania saTanado sani-

tariul-higienuri TvisebebiT fexsacmlis sruli uzrunvelyofa. fexsacmlisadmi 

wayenebuli ZiriTadi higienuri moTxovnebis mixedviT fexsacmeli unda Seesabamebo-

des terfis formasa da zomebs. aucileblad unda iyos wyalgaumtari, higroskopi-

uli, zamTris pirobebSi unda hqondes siTbodamcavi Tvisebebi, magram _ ventilire-

buli, raTa ar moxdes kanis gaRizianeba (dazianeba). amasTan, gasaTvaliswinebelia 

isic, rom oflis zemoqmedebis Sedegad tyavis detalebSi SeiZleba daiwyos daSlis 

procesi, rac gamoiwvevs fexsacmlis vargisianobis vadis Semcirebas.A 

axali meTodologiiT analogiuri ganxilvebis safuZvelze unda ganxorciel-

des dasaproeqtebeli fexsacmlis yvela saWiro Tvisebis Seswavla da normatiuli 
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maxasiaTeblebis dadgena. Aamdenad, fexsacmlis daproeqtebisas xarisxis nomenkla-

turuli maCveneblebis oTxive jgufSi Semavali Tvisebebis sastandarto maxasiaTe-

blebis mixedviT (ranJirebis dazustebis CaTvliT) aucilebelia: 

 dasaproeqtebeli fexsacmlis kvleva fexsacmlis xarisxis formirebis ciklSi 

(nax. 1); 

 kvleva eqvemdebarebodes fexsacmlis xarisxis saeqspluatacio-samomxmareblo 

moTxovnaTa jgufis kavSiris sqemas (nax. 2);  

 fexsacmlis asortimentis teqnikuri matricis (nax. 3) mixedviT dazustdes da-

samzadebeli fexsacmlis saeqspluatacio pirobebi, momxmareblis moTxovnile-

bebi da ganisazRvros saeqspluatacio drois xangrZlivoba; 

 damuSavdes fexsacmlis samomxmareblo Tvisebebis modeli sistemaSi (nax. 4); 

 1-li cxrilis mixedviT ergonomikuli da funqcionaluri Tvisebebis gaTvalis-

winebiT SeirCes dasamzadebeli fexsacmlis nomenklaturuli maxasiaTeblebi;  

dadgindes da damtkicdes standarti sastandarto normatiuli maxasiaTeble-

bisa da konkretuli fexsacmlis xarisxis ganmsazRvreli nomenklaturuli maxasia-

Teblebis erTobliobiT. 

 

daskvna 

sistemis saerTo Teoriis ganviTarebam da sistemaTa gamoyenebis gamocdilebis 

dagrovebam, agreTve msubuqi mrewvelobis mravalferovani nawarmisadmi (tansacmeli, 

fexsacmeli, CanTebi da sxv.) momxmarebelTa gazrdilma moTxovnebma Camoayaliba 

sistemuri analizisa da sistemuri midgomis axali meTodebis Seqmnis aucilebloba, 

romelSic produqciis xarisxis marTvis kompleqsuri sistemis srulyofis ZiriTadi 

etapia TvisebaTa nomenklaturisa da produqciis xarisxis maCveneblebis damuSaveba, 

agreTve maTi Sedarebis obieqturi meTodebis Seqmna, romlis Tanaxmadac Sesaswavli 

obieqti (nawarmi) SeiZleba warmodgenil iqnes, rogorc erTi mTliani sagani, rome-

lic, Tavis mxriv, Sedgeba elementebisagan, nawilebisagan, nawilTSorisi kavSire-

bisagan da sxv. maT Sesaswavlad saWiroa nawarmis (sagnis an obieqtis) Semadgenel 

nawilebad daSla (dauSlel elementebamde maTi dayvaniT), Semadgenel nawilakebs 

Soris urTierTkavSirebis gamovlena, kvlevis srulyofili gaxsnisaTvis gamosadegi 

meTodologiis damuSaveba, mTliani sistemis Tvisobrivi maxasiaTeblebis (eleme-

ntebis, elementTaSorisi urTierTobebis, Siga da gare faqtorebis zegavlenis da  

a. S.) detaluri ganxilva. 

sistemuri midgomis Teoriis mixedviT fexsacmlis zogadnomenklaturul maxa-

siaTebelTa formirebis meTodologiuri safuZvlebi warmatebiT gamoiyeneba nebismi-

eri garemosaTvis saWiro fexsacmlisa da misTvis SerCeuli masalebis sastandarto 

Tvisebebis formirebisa da kvlevisaTvis, cdebze daqvemdebarebuli calkeuli maxa-

siaTeblebis dazustebis mizniT da sxvadasxva sferoSi arsebul saganTa Seswavla-

SemecnebisaTvis.  
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LIGHT INDUSTRY 
 

 

METHODOLOGICAL FUNDATIONS FOR THE FORMATION OF GENERAL 
NOMENCLATURAL CHARACTERISTICS OF SHOES BY THE THEORY OF 

SYSTEMIC APPROACH 

T. Maghlakelidze 

(A. Tsereteli State University, Internacional Assotiation `ST-GEORGITALI~) 

Resume. The methodological foundations of the formation of the general nomenclature characteristics 
of footwear are considered using the theoretical-systems approach. 

 The classification of features is the introduction of theoretical explanations of individual parameters 
into a system based on quality factors in this system "people-clothes (shoes)-environment". 

 
 Keywords: classification; person; quality; shoes. 
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soflis meurneoba 

 

 

topinmzesumziras samkurnalo Tvisebebi 

nino WankvetaZe  

(saqarTvelos mecnierebaTa erovnuli akademia) 

 

reziume: Seswavlilia (2009_2021 ww.) topinmzesumziras warmoebis teqnologia. 

dadgenilia, rom am hibridis mwvane masaSi Saqrebis Semcvelobaa 10,9_15,9 %, xolo 

tuberebSi _ 18,2_19,4 %. topinmzesumziras mwvane masis mosavlianoba heqtarze 

sarwyav pirobebSi 60 t-mdea, tuberebisa ki _ 20_30 t-is farglebSi meryeobs. TiTqmis 

analogiuri Sedegebia miRebuli saqarTvelos teniT naklebad uzrunvelyofil mu‐

nicipalitetebSic.  

topinmzesumziras tuberebisagan momzadebul sursaTs axasiaTebs aRdgeniTi 

funqciebic, rac metad mniSvnelovania maTTvis, visac nivTierebaTa cvlis darRveva 

aReniSnebaT; topinmzesumziras tuberebi Seicavs vitamin biotins da sisxlwarmom‐

qmnel marilebs; inulini tubers aZlevs sasiamovno gemos da simsuyes. es Tviseba 

dadebiTad moqmedebs adamianis janmrTelobaze, gansakuTrebiT maTze, vinc sistema‐

turი SimSilis grZnოbas ganicdis.  

topimzesumziras mwvane masa gamoiyeneba cxovelTa sakvebis danamatad. 

 

sakvanZo sityvebi: budobrivi da kompaqturi ,,Tesva~; Saqris Semcveli hibridebi; 

hibridizacia. 

 

Sesavali 

XX saukunis 40-ian wlebSi seleqciuri muSaobis Sedegad SesaZlebeli gaxda 

miwavaSlas mzesumzirasTan SejvarebiT Seqmniliyo sasursaTo da sakvebi maRalRe‐

roiani da kompaqturbudiani hibriduli kultura topinmzesumzira, romlis tubere‐

bi miwaSi Sejgufebulad izrdeba da amoRebis Semdeg ar rCveba nagerali. hibri‐

dizaciis gziT SesaZlebelia agreTve tuberiani mzesumziras da Teslovani miwa‐

vaSlas axali formebis gamoyvana. saxelwodeba ,,topinmzesumzira~ botanikosebma 

veluri floridan ki ar aiRes, aramed seleqcionerebis mier gamoyvanil mcenares 

uwodes. topinmzesumzira Tavisi mSoblebisagan gansxvavdeba rogorc morfologi‐

uri, ise biologiuri TvisebebiT. igi miekuTvneba tuberian mcenareebs da bevri 

msgavseba aqvs miwavaSlasTan. 

 

ZiriTadi nawili 

kvlevis Catarebis pirobebi. mindvris stacionaruli cdebi daiwyo 1999 wels. 

cdebi tardeboda sxvadasxva sqemiT da dRemde grZeldeba. danayofis saaRricxvo 
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farTobi yovel sqemaSi Seadgenda 100 m2-s, ganmeoreba iyo oTxjeradi, xolo droSi 

ganmeoreba, kvlevis dasaxuli miznebidan gamomdinare, meryeobda 3-dan 5 wlamde. 

eqsperimenti dakavSirebuli iyo gamoyenebuli mineraluri sasuqebis saxeebsa da 

normebis gavlenaze, mcenareTa biologiur mosavlianobaze (mwvane masa+tuberebi), 

ekosistemis parametrebis zemoqmedebaze, xolo kvebis are warmodgenili iyo wina 

wlebSi dadgenili saukeTeso variantiT: 70X70 sm (agroteqnikuri foni).  

gamokvelvebiT dadginda, rom topinmzesumziras tuberebis dargvis saukeTeso 

periodia martis bolo dekada da mosavlis pirveli aReba iwyeba oqtombris bolos 

da grZeldeba noembris pirvel dekadaSi, xolo Semdgom darCenili (niadagSi Sena‐

xuli) mosavlis aReba xdeba meore wlis martis bolomde. topinzesumziras nedle‐

ulis gadamuSaveba-gaSroba saSrob aparatebSi da misgan wvenisa da sirofis dam‐

zadeba, Sesabamisad, mTeli wlis ganmvlobaSia SesaZlebeli. gamxmari topinzesum‐

ziras tuberebis gadamuSaveba da misgan fqvilis damzadeba SesaZlebelia nebismier 

dros mosavlis aRebidan 18 Tvis ganmavlobaSi. rac Seexeba sirofebs, maTi miReba 

xdeba axalgamowuruli wvenisagan mosavlis aRebidan 2_4 dRis ganmavlobaShi. 

miwavaSlasTan SedarebiT topinmzesumziras hibridebs mTeli rigi upirate‐

sobebi aqvs:  

• mcenare xasiaTdeba budis ufro kompaqturi ganlagebiT, romelic xandaxan amo‐

dis miwis zadapirze. budis kompaqturi ganlageba da bolqvebis Tanabari sidi‐

de saSualebas iZleva mosavali mTlianad meqanizebuli wesiT iqnes amoRebuli 

miwidan minimaluri danakargebiT; 

• topinzesumziras CarTva SesaZlebelia TeslbrunvaSi ise, rom ar danagviandes 

mindori nageraliT bolqvebis amoRebis Semdeg; 

• topinmzesumziras bolqvebi da mwvane masa Seicavs didi raodenobiT naxSir‐

wylebs, vitaminebs, cilebs da sxvadasxva sakveb nivTierebebs. gaumjobesebulia 

mcenareebis SefoTvla da mwvane masis energetikuli yuaTianoba;  

• gaizarda adreuli saxeobebis gamoyvana sasilose, sabolqve/satubere da uni‐

versaluri mimarTulebebiT, rac mniSvnelovnad afarToebs misi gamoyenebis 

sferos da gavrcelebis areals, xels uwyobs kulturis produqtiulobis amaR‐

lebas. hibridizaciis dros xSirad SeimCneva heterozisis efeqti, romelic 

mtkicdeba momdevno TaobebSi vegetaciuri gamravlebis unariT da mosavlia‐

nobis klebiT; mcenare bevrad ufro yinvagamZlea da misi moyvana ukve Sesa‐

Zlebelia saqarTvelos mTiswina regionebSi. hibridebi kargad egueba cxel da 

mSral klimatur pirobebs, naklebad avaddeba da a.S. 

aRsaniSnavia, rom topinmzesumzira unikaluri samkurnalo kulturaa. is ara 

marto amcirebs Saqrebis Semcvelobas sisxlSi, aramed dadebiTad moqmedebs ada‐

mianis mxedvelobazec. mcenaris bolqvi sasargebloa anemiiT daavadebulTaTvisac, 

vinaidan masSi orvalentiani rkinis Semcveloba 3-jer ufro metia, vidre karto‐

filSi. 

bolqvebis gamoyenebiT SesaZlebelia aRdgeniTi funqciebis gaumjobeseba, rac 

metad mniSvnelovania maTTvis, visac nivTierebaTa cvlis darRveva aqvs; garda amisa, 

bolqvi Seicavs vitamin biotins da sisxlwarmomqmnel marilebs; 2016_2021 wlebSi 

Catarebuli gamokvlevebis Sedegad dadginda inulinis Semcveloba topinmzesum‐

ziras bolqvSi (cxrili 1). amasTan, aRmoCnda, rom inulini bolqvs aZlevs sasiamovno 

gemos da gamoirCeva simsuyiT. am Tvisebas didi mniSvneloba aqvs avadmyofebisaTvis, 

romlebic sistematuri SimSilis SegrZnebas ganicdian. 
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cxrili 1 

 inulinis Semcveloba topinmzesumiras tuberebSi (2016-2021 ww.) 

 

vari- 

antis 

 № 

 

70X70 sm da 

sasuqebიs 

normebi 

 

tuberebis 

mosavlia- 

noba, t/ha 

 

 

tubere- 

biს teni- 

anoba, 

 % 

 

haermSra- 

li masis 

Semcvelo- 

ba, % 

 

 

inulinis Semcve- 

loba, % 

 

inulini  

haermSral  

masaSi, 

% 

 1. topinmaburi 

N60P60K45  
(sakontrolo) 

19,6 77,6 

 

22,4 14,4 28,4 

 2. topinmzesum- 

zira N60P60K45  

24,8 79,8 21,3 15,8 32,9 

 3. topinmzesum- 

zira N90P60K45 

25,8 81,3 21,2 16,0 32,6 

 4. topinmzesum- 

zira N100P90K60 

27,9 80,6 21,5 16,5 32,8 

 5. topinmzesum- 

zira N120P90K60 

31,6 81,4 21,4 16,8 33,2 

 

medicinasTan erTad topinmzesumzira sxvadasxva saxiT warmatebiT gamoiyeneba 

kvebis mrewvelobaSi: 

• misgan damzadebuli sirofi cvlis nebismier SaqrisSemcvlel damatkbobels;  

• topinmzesumziras fxvnili saukeTeso danamatad iTvleba dieturi purisa da 

dieturi sakonditro nawarmis recepturaSi; aseve dieturi fafis, Sokoladisa 

da sxva desertebis warmoebaSi;  

• gamxmari saxiT topinamburi/topinzesumzira gamoiyeneba dieturi kerZebis da‐

samzadeblad (igi cvlis kartofils da Sedis sokos kerZebis recepturaSi).  

Catarebuli samecniero kvlevebis safuZvelze dadginda, rom topinmzesumzira 

topinamburTan SedarebiT gacilebiT efeqturia (cxrili 2 da cxrili 3). 
 

cxrili 2 

cdis Sedegebi M(mwvane masis mosavlianoba 2016_2021 ww.)  

 *u.a.s05 = 1,17 

varia

ntis 

№ 

 70 X70 sm 

 da kvebis 

 normebi 

wlebi saSualo 

 6 wlis 

 sakon- 

trolo- 

Si, %  
2016 2017 2018 2019 2020 2021

 1.  topinamburi 

N60P60K45  

(sakontrolo) 

39,8 36,2 40,4 38,8 39,1 37,8 38,7 100 

 2.  topinmzesumzira 

N60P60K45 +nanokuperi 

42,9 39,8 44,9 42,2 42,1 41,2 42,7 110,3 

 3.  topinmzesumzira 

N90P60K45+nanokuperi 

44,9 42,3 46,2 44,0 44,6 45.9 42,4 109,6 

 4.  topinmzesumzira 

N100P90K60+nanokuperi 

46,1 45,4 47,4 44,7 45,5 46,5 45,9  118,6

 5.  topinmzesumzira 

N120P90K60+nanokuperi 

48,1 47,8 51,4 45,1 46,3 49.3 47,8  123,6
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cxrili 3 

cdis Sedegebi (tuberebis mosavlianoba 2016_2021 ww.) 

 

daskvna 

amrigad, Catarebuli kvlevebis safuZvelze dadginda, rom topinmzesumzira to‐

pinamburTan SedarebiT gacilebiT efeqturia, rac ganpirobebulia Semdegi faqto‐

rebiT: 

• topinamburTan SedarebiT topinmzesumziraSi ufro maღalia inulinis Semcvelo‐

ba (topinamburi Seicavs 15_17 % inulins, xolo topinmzesumzira _ 20_22 %-s); 

• topinamburisagan topinmzesumzira gansxvavdeba rogorc mwvane masis, ise tube‐

rebis mosavlianobiT. topinamburis mwvane masis mosavlianoba Seadgens 39,8 t/ha-

s, topinmzesumzirasi _ 54,0 t/ha-s, xolo topinamburis tuberebis mosavlianoba 

_ 25 t/ha-s, topinmzesumzirasi ki _ 35-40 t/ha-s; 

• mcenare xasiaTdeba budis ufro kompaqturi ganlagebiT, romelic xandaxan amo‐

dis miwis zadapirze. budis kompaqturi ganlageba da bolqvebis Tanabari si‐

dide saSualebas iZleva minimaluri danakargebiT mTlianad meqanizebulad 

iqnes mosavali amoRebuli miwidan. es bunebrivad Seamcirebs xarjebs, radgan 

am dros muSaxeli saWiro aRar iqneba da, Sesabamisad, xelfasze gacemuli 

Tanxa daizogeba; 

• topinmzesumziras hibridebis bolqvebi da mwvane masa Seicavs ufro met nax‐

Sirwylebs, vitaminebs, cilebs da sxva sakveb nivTierebebs, gaumjobesebulia 

mcenareebis SefoTvla da mwvane masis yuaTianoba, ris gamoc izrdeba sasilose 

masa, rac xels Seuwyobs mecxoveleobis uzrunvelyofas sakvebiT rogorc mwva‐

ne masiT, aseve silosiT; 

• gaizarda mcenaris yinvagamZleoba, amitom topinzesumziras moyvana dRes aq‐

tiurad mimdinareobs maRalmTian regionebSi. hibridebi egueba cxel da mSral 

klimatur pirobebs, naklebad avaddeba, rac mis kidev erT saukeTeso Tvisebad 

SeiZleba CaiTvalos. 

 

varianti, 

№ 
 

 70 X70 sm da 

kvebis  

 normebi 

wlebi saSualo 

 6 wlis 

sakont- 

rolo- 

Si, %  

 

 2016 2017  2018 2019 2020 2021 

1. topinamburi 

N60P60K45  

(sakontrolo) 

 19,6 17,2  20,1 18,9 22,1 19,8  19,6 100 

2. topinmzesumzira 

N60P60K45+nanokuperi 

 25,9 24,1  25,4 24,6 25,1 24,2  24,8 126,5 

3. topinmzesumzira 

N90P60K45+nanokuperi 

 24,9 24,2  26,2  27,6 26,6 25.0  25,8 131,6 

4. topinmzesumzira 

N100P90K60+nanokuperi 

 28,6 26,4  27,0 28,7 28,5 27,9  27,9 142,3 

5. topinmzesumzira 

N120P90K60+nanokuperi 

 31,1 29,8  31,9 32,1 33,3 31,4  31,6 161,2 
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TOPINSUNFLOWER AS A MEDICINAL CULTURE 

N. Chankvetadze 

(Georgian National Academy of Sciences) 

Resume. The studies (2009_2021) of topinsunflower growing technology are discussed. The studies 

show, that green mass harvest of this hybrid contains 10,9-15,9 percent of sugar, and tuber _ 18,2-19,4 percent. 

 The yield of green mass in a watering condition can grow up to 60 tons, and tuber can give between 20-
40 tons of yield. Almost similar results were obtained in Georgia, in areas of low precipitation. It was also 
found that meals prepared with topinsunflower’s tuber is characterized by restorative function that is necessary 
for patients with metabolic disorders. Topinsunflower contains vitamin biotin and bloodforming salts. Inulin 
gives a nice flavor and richness; It is a very valuable feature for patients who are experiencing feelings for the 
systematic starvation. 

 
 Keywords: hybrids; compacts, buds, sugar substitutes; hybridization. 
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qarTuli enis siwmindisaTvis 

 

 

aditiuri warmoeba da misi standartizebuli terminebi 

omar SuraZe, inga jibuti  

(f. TavaZis metalurgiisa da masalaTmcodneobis instituti, arn. Ciqobavas 

saxelobis enaTmecnierebis instituti) 

 

reziume: warmodgenilia aditiuri warmoebis _ SredaSre masalebis 

damatebiT nebismieri samganzomilebiani fizikuri obieqtis agebis teqnologiuri 

procesis arsi, misi upiratesoba da gansxvaveba tradiciuli substraqtuli 

teqnologiebisagan.  

nakeTobebis damzadebis uaxlesi maRalteqnologiuri warmoeba inergeba iseT 

dargebSi, rogoricaa manqanaTmSenebloba, aviamSenebloba, aerokosmosuri mrewve‐

loba, medicina, energetika, msubuqi mrewveloba da sxv. aditiuri warmoebis 

ganviTarebis procesSi zogjer erTi da igive ram gansxvavebuli terminebiTa da 

ganmartebebiT aRiwereba. xSirad qarTul terminologiaSi mkvidrdeba iseTi 

ucxouri (ZiriTadad inglisurenovani) terminebi, romlebic dReisaTvis inglisur 

enazec ki SeuTanxmebelia.  

terminologiuri siWrelis aRsakveTad 2012 wels standartizaciis ISO/ASTM 

organizaciebis mier registrirebulia aditiuri warmoebis ZiriTadi terminebis 

standarti – ISO/ASTM 52900. qarTuli enis leqsikuri SesaZleblobis gaTvaliswi‐

nebiT dazustebuli terminebisa da gansazRvrebebis SemoReba aucilebelia. aditi‐

uri warmoebis standartizebuli terminebi xels Seuwyobs am sferoSi CarTuli 

adamianebis urTierTkavSirs saerTaSoriso masStabiT. amasTan, sworad Semotanili 

termini Semdgom dazustebas aRar saWiroebs da misi damkvidrebis droც 

mniSvnelovnad mcirdeba. 

 

sakvanZo sityvebi: aditiuri procesebi; aditiuri warmoeba; aRbeWdva; samganzo‐

milebiani aRbeWdva; seleqciuri lazeruli dnoba; sinTezireba; fuZeSre; SredaSre; 

Secxoba; cifruli modeli. 

 

Sesavali 

Tanamedrove mowinave industriul qveynebSi warmoebis axali dinamikuri kul‐

tura yalibdeba. es qveynebi msoflio bazarze gasvlas da sakuTari warmoebis 

produqciis realizebas yovelgvari (mecnieruli, finansuri, informaciuli da 

sxv.) saSualebebiT cdilobs. axali da srulyofili teqnologiebis gamoyeneba 

ufro iafi da xarisxiani produqciis damzadebis garantia xdeba. amis erT-erTi 

naTeli magaliTia aditiuri teqnologiebis aTviseba da warmoebaSi danergva, rac 

gulisxmobs axal-axali teqnologiuri damuSavebebisa da mowyobilobebis 

saSualebiT tradiciuli warmoebis arsebiT gaumjobesebas.  
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aditiuri teqnologiebi aris ganzogadebuli dasaxeleba im teqnologiebisa, 

romlebic cifruli eleqtronuli modelis monacemebis Sesabamisad masalebis 

SredaSre damatebiT (laTinurad Additio mimatebas niSnavs da swored aqedan war‐

modgeba es dasaxelebac) nakeTobebიs damzadebიs SesaZleblobas qmnis. termini ar 

aris SemTxveviT SemoRebuli, radgan igi asaxavs samganzomilebiani teqnologiebis 

mravalsaxeobis gansxvavebas tradiciuli samrewvelo warmoebis meTodebisagan, 

romlebsac substraqtul (subtraction _ gamoricxva), anu „wamrTmev~ teqnologiebs uwo‐

deben. e. i., Tu nakeTobis misaRebad frezvis, xexvis, Wris da sxva msgavsi 

meqanikuri operaciebis dros namzads „yvela zedmeti~ nawili scildeba, aditiuri 

warmoebisas, piriqiT, masala TandaTan, SredaSre emateba ise, rom yoveli bolo 

Sre momdevno Sris Camosayalibebeli fuZe xdeba. ase grZeldeba manam, sanam 

sasurveli formisa da zomis obieqti ar miiReba. 

aditiuri warmoebis gamoyenebis sfero mravalgvaria. misi momxmarebelia: man‐

qanaTmSenebloba, aviamSenebloba da aerokosmosuri mrewveloba (airturbinebi, Zra‐

vebisa da safreni aparatis korpusis elementebi da sxv.), medicinis dargebi – or‐

Topedia da stomatologia (proTezebi, implantantebi), wvrilseriuli warmoeba 

(wnevis qveS Camosxmis aRWurviloba da presformebi, namzadis Casadgmelebi da 

sxv.), avtokomponentebis warmoeba, energetika, samSeneblo industria, msubuqi 

mrewveloba, dizaini da sxv. ase rom, Tanamedrove mrewvelobis mravali dargi 

TandaTan iTvisebs SredaSre sinTezis maRal potencials da aditiuri 

teqnologiebis prioritetuli sfero xdeba. 

 

ZiriTadi nawili 

nebismieri dargis mecnierul-teqnologiuri midgomebis mkveTri cvlilebebi, 

rogorc wesi, Sesabamisi dargobrivi terminologiis axali terminebiT Sevsebas 

iwvevs. aditiuri warmoebis mravali teqnologia arsebobs da, sapatento interese‐

bidan gamomdinare, kidev ufro metia maTi dasaxelebebi. gamorCeulobis Tval‐

sazrisiT, kompaniebi TavianTi saqmianobis dasawyisSi terminebiT manipulirebdnen. 

msgavsi teqnologiebis srulyofa da dapatenteba sxvadasxva dasaxelebiT xdeboda. 

bazarze kompaniebis gamorCevis survilis gamo saqme iqamde midioda, rom, faqto‐

brivad, warmoebis erTi da igive xerxi (meTodi) sxvadasxva dasaxelebas Rebulobda.  

unda aRiniSnos, rom „msoflio sazogadoebis~ ganviTarebis Tanamedrove mecni‐

eruli da teqnikuri miRwevebi Tu droulad ar aisaxa erovnul terminologiebSi, 

maSin enaSi saerTaSoriso terminebis eqspansiisaTvis saukeTeso garemo iqmneba da, 

piriqiT, enis leqsikuri SesaZleblobis drouli da safuZvliani gamoyeneba erov‐

nul terminologiebSi saerTaSoriso terminebisaTvis Tavisufal sivrces 

aviwroebs. aqedan gamomdinare, terminologiuri cvlilebebis dadgena da Sesabamis 

samecniero-teqnologiur mimarTulebebSi maTi qarTul enaze asaxva saSuri saqmea. 

igi xels Seuwyobs mravali dargis samecniero mimarTulebis am axal inovaciur 

procesebTan adaptacias saxelmwifo enis safuZvelze.  

aditiuri warmoebis terminologia, ZiriTadad, inglisurenovania da mravali 

termini amJamad inglisur enazec ki ar aris SeTanxmebuli da dadgenili. am dina-

mikurad ganviTarebad dargSi swrafad Cndeba axali terminebi. magaliTad, „adi-

tiuri warmoebis~ aRsaniSnavad sxvadasxva dros gamoiyeneboda terminebi: aditiuri 
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damzadeba, aditiuri procesebi, aditiuri meTodebi, aditiuri SredaSre warmoeba, 

SredaSre warmoeba, nebismieri formis myartaniani nakeTobis damzadeba da nebis-

mieri formis nakeTobis damzadeba (additive fabrication, additive processes, additive techniques, 

additive layer manufacturing, layer manufacturing, solid freeform fabrication, solid imaging) [1]. 
am gaurkvevlobis Tavidan asacileblad 2012 wels  `masalebis gamocdis 

amerikulma sazogadoebam~ _ ASTM (American Society for Testing And Materials) yvela 

teqnologia gaaerTiana erT kategoriad da aditiuri warmoeba (Additive manufacturing) 

uwoda. igi oficialuri terminia, romelic damtkicebulia standartizaciis ISO 

(International Organization Standardization) da ASTM organizaciebis mier (ISO/ASTM 52900) [2]. 

termini mokled da zustad axasiaTebs procesis arss _ „aditiuri warmoeba~, anu 

warmoeba masalis damatebiT [3].  

1-ლ danarTSi mocemulia ISO/ASTM 52900 standartiT dazustebuli inglisuri 

dasaxelebis terminebi qarTuli da rusuli SesatyvisebiT da SenarCunebulia stan‐

dartis agebis konstruqciuli forma. amasTan, qarTuli Sesatyvisebi ganmartebe‐

biTaa warmodgenili.  

Tanamedrove masalaTmcodneobis terminologiaSi mimdinare cvlilebebis 

gaTvaliswineba aucilebelia. miuxedavad imisa, rom aditiuri warmoebis termino‐

logiuri garemo cvalebadia da terminebis gansamartavad myari wesebi jer ar 

arsebobs, mainc SesaZlebelia (Tu aucilebeli ara) aRniSnuli terminebis 

konkretuli gansazRvrebebis dadgena. dasawyisidanve sworad Semotanili termini 

Semdgom dazustebas aRar saWiroebs da misi damkvidrebis dro mniSvnelovnad 

mcirdeba.  

axali terminis SemoReba-damkvidrebis procesSi drois faqtori ganmsazRv-

reli komponentia. mis Sesamcireblad saWiroa nasesxebi, araqarTuli terminebis 

damaxinjebulad gamoyenebis Tavidan acileba. Tu gvsurs Tanamedrove masalaT-

mcodneobis terminologiaSi mimdinare cvlilebebisadmi fexis awyoba, winaswar 

unda SeveguoT im azrs, rom aseT cvalebad terminologiur garemoSi mosalodne-

lia (Semdgom etapze, drodadro) am terminebis garkveuli dazusteba-dakonkreteba. 

magaliTad, terminis, „aditiuri warmoeba~, paralelurad farTodaa gavrcelebuli 

da faqtobrivad standarti xdeba iseTi Sesityveba, rogoricaa „samganzomilebiani 

aRbeWdva ~, anu „3D-aRbeWdva~ (3D-printing). 3D (three dimensional) miRebuli abreviaturaa 

[4]. igi gansakuTrebiT gavrcelebulia masobrivi informaciis saSualebebis, 

startapebis, investorebisa da sxv. terminologiebSi. termini dimension [5] ganmar-

tebulia, rogorc ganzomileba (koordinatTa RerZebis minimaluri raodenoba, ro-

melic gansazRvravs wertilis/figuris sivrciT mdebareobas). 

gansakuTrebiT sayuradReboa aditiuri warmoebis erT-erTi ZiriTadi ing-

lisuri terminis printing-is qarTuli Sesatyvisis dadgena. inglisuri ganmartebis _ 

„Printing is a process for reproducing text and images using a master form or template~ qarTuli 

Targmania: beWdva procesia, romlis drosac dednis (nimuSis, Sablonis, Targis) 

gamoyenebiT teqstis an gamosaxulebis aRwarmoeba xdeba [6, 7]. rusulad es ter-

minia „печать~, romelic qarTulad iTargmneba, 1. beWedi; 2. beWdva; 3. nabeWdi; 4. beW-

dviTi sityva [8]. sainteresoa, geometriuli figuris cifruli eleqtronuli mode-

lidan miwodebuli brZanebebiT romeli ufro sworia, samganzomilebiani sagani 

ibeWdeba, Tu aRibeWdeba?  
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beWdvis mravali saxe arsebobs: kontaqturi, sublimaciuri, cifruli (opera-

tiuli beWdvis erT-erTi xerxi, romlis drosac beWdva xdeba uSualod kompiu-

teridan), farToformatiani da sxv. magram, arc erTi maTgani zustad ar asaxavs 

geometriuli figuris cifruli eleqtronuli modelis Sesabamis samganzomi-

lebiani nakeTobis miRebis process.  

mkiTxveli, rogorc wesi, imaxsovrebs garkveuli „mizidulobis~ mqone Sinaar‐

sobrivad naTel terminebs da maT iyenebs saWiroebis Sesabamisad. Stampva-Wed-

visagan gansxvavebiT termini „beWdva~ samganzomilebiani sagnis damzadebis naTel 

suraTs ver iZleva. qarTuli enisTvis materialuri sagnis moculobiTi „beWdva~ 

bundovania, arabunebrivia da miuReblad migvaCnia.  

„aRbeWdva~ qarTuli enis ganmartebiT leqsikonSi (qegl) [9] gadmocemulia ro‐

gorc saxeli aRbeWdavs zmnis moqmedebisa (aRbeWdavs e. i. naTlad asaxavs, gamoxa-

tavs). magaliTad,  `Tvali ver aswrebs suraTebis xilvas da goneba maT aRbeWdvas~. 

did qarTul-inglisur leqsikonSi mocemulia ganmarteba _ aRbeWdva (aRbeWdavs) impri-

nting, engraving (on mind) ◊◊ Zveli qarTuli (XI saukunemde) depicting beWdviT aRbeWdva [10]. 

Cveni azriT, termini beWdva geometriuli figuris eleqtronuli modelis 

(programis) cifrulad asaxvas (programis beWdva, programa ibeWdeba) ufro Seefe‐

reba, xolo aRbeWdva _ am geometriuli figuris eleqtronuli modelis Sesabamisi 

samganzomilebiani obieqtis Seqmnas, roca xdeba muSa organos mier programis Se‐

sabamisi brZanebebis mravalganzomilebian sagnad aRbeWdva, anu muSa organos mier 

programidan miwodebuli brZanebebis realizeba. e.i. programiT gaTvaliswinebul 

qmedebebs (miwodebul signalebs) muSa organo ganasxeulebs, anu sagnad aqcevs. 

zemoaRniSnulidan gamomdinare, ufro misaRebad migvaCnia `beWdvis~ nacvlad ter-

min „aRbeWdvis~ SemoReba. 

xazgasmiT unda aRiniSnos, rom aucileblobis gareSe inglisurenovani ter‐

minebis Semotana-damkvidreba qarTul enaSi leqsikis gamravalferovnebas ver moax‐

dens. am konkretul SemTxvevaSi yuradReba gadatanilia ucxo enebidan nasesxeb sa-

erTaSoriso sityvebze, romlebic Semotanil-damkvidrebuli unda iqnes enaSi 

manamde (Semotanamde) ucnobi cnebebis aRsaniSnavad. vinaidan am terminebs qar-

TulSi Sesatyvisebi ar moepoveba, amdenad, isini droTa ganmavlobaSi Seerwymebian 

qarTuli enis literaturul-gramatikul normebs da gaamdidreben mas [10]. amrigad, 

calkeuli dargis terminologiis ganviTareba da misi standartizacia avtomatu-

rad niSnavs qveynis saxelmwifo enis ganviTarebaze zrunvas. amis sailustraciod 

mogvyavs qarTul enaSi damkvidrebuli da qarTuli enis fundamentur cnobarebSi 

asaxuli sxvadasxva enidan nasesxebi mniSvnelobiT erTmaneTisgan sruliad gan-

sxvavebuli, ramdenime termini (ix. cxrili).  

xSirad aditiuri teqnologiebis amsaxveli terminebi SemoklebebiT da abre-

viaturebis saxiT gvxvdeba (AM – Additive manufacturing; SLM - Selective Laser Melting; SLS _ 

Selective Laser Sintering; DMSL _ Direct metal Laser Sintering da sxv.). Sesabamisad, abrevia-

turebi dadgenili wesiT formdeba da maTi brunvis niSnebi da Tandebulebi 

defisiT gamoiyofa.  

amJamad msoflios mraval msxvil sawarmoSi (BMW, GE da sxv.) daCqarebuli 

tempebiT mimdinareobs liTonuri mza nakeTobebis miRebis seleqciuri lazeruli 

dnobis _ Seleqtive lazer melting (SLM) teqnologiebis damuSaveba-danergva. igi adi-

tiuri warmoebis erT-erTi novatoruli teqnologiaa.  
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sxvadasxva enidan nasesxebi da qarTulSi damkvidrebuli zogierTi termini 

termini qarTulenovani wyaro warmomavloba 

abreviatura qegl; 

qse; 

usl - m. WabaSvili 

qeol 

laT. abbreviatura 
ital. abbreviatura 
laT. abbreviatura 

 

 

adaptacia 

teqn. terminologia; 

qegl; 

qse; 

usl - m. WabaSvili 

qeol 

 

 

 

laT. adaptatio 
 

aditiuri teqn. terminologia; 

qse; 

usl - m. WabaSvili 

qeol 

 

 

laT. < aditio 
 

eqspansia qegl; 

qse; 

usl - m. WabaSvili 

qeol 

laT. expansio 
 

inovacia usl - m. WabaSvili 

qeol 
laT. innovatio 

 

lazeri qse; 

 

usl - m. WabaSvili 

ingl. light amplification by 
stimulated emission of radiation 

operacia teqn. termininologia; 

qegl; 

qse; 

usl - m. WabaSvili 

qeol 

 

laT. operatio 
 

prioriteti qegl; 

qse; 

usl - m. WabaSvili 

qeol 

germ. Priorität 
laT. < prior 

 

teqnologia teqn. terminologia; 

qegl; 

qse; 

usl - m. WabaSvili 

qeol 

 

 

berZ. technē+logos 
 

frezva teqn. terminologia; 

qegl; 

qse; 

qeol 

 

frang. < fraise 
 

 

aditiuri warmoebidan ZiriTadad ganivxilavT seleqciuri da lazeruli dno‐

bis teqnologias, romelic liTonuri masalebis Tanamedrove samganzomilebiani 

aRbeWdvis yvelaze popularuli meTodia da inertul garemoSi liTonuri 

nakeTobebis dasamzadeblad gamoiyeneba. 

eleqtronuli modelis Sesabamisad, liTonuri fxvnilebis seleqciuri laze‐

ruli dnobiT sxvadasxva daniSnulebis samganzomilebiani detalebis damzadebisas 

lazeri erTmaneTTan Seadnobs wvrildispersuli liTonuri fxvnilis yovel Sres. 

SredaSre sinTezi uzrunveyofs liTonuri fxvnilisagan mtkice moculobiTi de-

talis (konstruqciis) Seqmnas.  
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lazeruli gamosxivebiT SesaZlebelia ara marto liTonuri fxvnilovani ma-

salebis, aramed araliTonuri masalebis (keramikis, plastmasebis, minis, neilonis 

da sxv.) lokaluri SredaSre dnoba.  

aditiuri warmoebis seleqciuri lazeruli dnobis teqnologia raime dama‐

tebiT instruments ar saWiroebs. ase rom, SesaZlebelia Stampvisa da 

presformebSi Camosxmis rTuli da Zvirad Rirebuli teqnologiebis Secvla. am 

teqnologiis gamoyenebiT mniSvnelovnad mcirdeba detalis damzadebis dro, 

energetikulad momgebiania da imdenad mcirea sawarmoo narCeni, rom mas unarCeno 

warmoebasac uwodeben. amasTan, xarjebis mniSvnelovan ekonomiasTan erTad 

fxvnilovani masalebis gamoyenebasTan dakavSirebuli teqnologiebi da 

mowyobilobebi uzrunvelyofs Sromisa da garemos dacvis maRal dones.  qvemoT 

gagacnobT ISO/ASTM 52900 standartiT dadgenil terminebს inglisur, qarTul da 

rusul enebze (danarTi 1):  

 

1. General terms - ZiriTadi terminebi - Основные термины 

1.1. 3D printer 

samganzomilebiani printeri (3D printeri) _ 3D aRbeWdvis danadgari. 

3D принтер 

1. 2. additive manufacturing (AM) 

aditiuri warmoeba¬ (aditiuri teqnologiuri procesi) _ substraqtuli (meqanikuri 

damuSaveba) da tradiciuli formawarmomqmneli warmoebisagan (Camosxma, Stampva) gansxva-

vebuli detalis damzadebis procesi, romlis drosac geometriuli figuris cifruli 

eleqtronuli modelis Sesabamisad sivrculi fizikuri obieqti masalis SredaSre 

damatebiT iqmneba.  

аддитивное производство  

1.3. additive system (additive manufacturing system, additive manufacturing equipment); 

aditiuri warmoebis sistema _ aditiuri warmoebisaTvis gamoyenebuli aditiuri 

warmoebis danadgari da damxmare mowyobilobebi. 

система аддитивного производства (система АП, аддитивная система) 

1.4. AM machine 

aditiuri warmoebis danadgari _ detalebis agebis ciklisaTvis aucilebeli, aditiuri 

warmoebis sistemis nawili, romelic moicavs: aparatul nawils, danadgaris asawyobad 

(gasamarTavad) da kontrolisTvis programul uzrunvelyofas, agreTve periferiul 

samarjvebs danadgaris momsaxurebisTvis. 

установка АП (аддитивная установка)  

1.5. AM machine user 

aditiuri warmoebis danadgaris momxmarebeli  _  aditiuri danadgaris momxmarebeli 

operatori an organizacia. 

пользователь установки АП 

1.6. AM system user (additive system user) 

aditiuri warmoebis sistemis momxmarebeli (aditiuri sistemis momxmarebeli) – 

momxmarebeli-operatori an organizacia, romelic aditiur sistemas an aditiuri siste-

mis romelime nawils iyenebs.  

пользователь системы АП 
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1.7. front (of a machine; unless otherwise designated by the machine builder) 

danadgaris frontaluri mxare _ danadgaris mxare (gverdi), romlis winac unda idges 

operatori, raTa samomxmareblo interfeisTan da/an mTavar saWvretelTan misasvleli 

hqondes.  

фронтальная сторона установки 

1.8. material supplier 

mkvebavi _ aditiur sistemaSi gadasamuSavebeli masalis/nedleulis wyaro. ∗am standartSi terminSi „masala ~ igulisxmeba aditiur sistemaSi gadasamuSavebeli 

nedleuli/naxevarfabrikati. 

питатель 

1.9. multi-step process 

mravalsafexuriani (mravaletapiani) procesi _ aditiuri warmoebis procesis tipi, ro-

desac detali mzaddeba ori an meti operaciiT. amasTan, pirvel safexurze, rogorc 

wesi, uzrunvelyofilia mocemuli geometriuli formis miReba, xolo Semdgom safexu-

rebze detalis konsolidaciiT formirdeba gamoyenebuli masalis (liToni, keramika, 

polimeri da sxv.) ZiriTadi moTxovnili Tvisebebi. ∗ damxmare (mxardaWeris) struqturis mocileba da gawmendis operacia SesaZlebelia 

iyos aucilebeli, magram mocemul konteqstSi calke procesad ar ganixileba. 

многошаговый процесс (многоэтапный процесс) 

1.10. single-step process 

erTsafexuriani procesi _ aditiuri warmoebis procesi, romlis drosac detali mzad-

deba erTi operaciiT. amasTan, ZiriTadi geometriuli forma da masalis (moTxovnili) 

Tvisebebi erTdroulad miiRweva. 

одношаговый процесс (одноэтапный процесс) 

2. Process categories - procesis kategoriebi - Типы процесса 

2.1. binder jetting (BJ) 

Semkvrelis Wavluri datana _ aditiuri warmoebis procesi, rodesac Txevadi 

Semkvrelis Wavlis SerCeviTi dataniT xdeba fxvnilovani masalebis Sekvra. 

Струйное нанесене связующего 

2.2. directed energy deposition 

masalisa da energiis pirdapiri miwodeba _ aditiuri warmoebis procesi, rodesac gare 

wyarodan miwodebuli energia gamoiyeneba masalebis datanis dros SednobiT SesaerTeb-

lad.  ∗ energiis wyaro (magaliTad, lazeri, eleqtronuli sxivi, plazma da sxv.), romelic 

gamoiyeneba dasatani masalebis sruli an arasruli dnobisaTvis. 

прямой подвод энергии и материала 

2.3. material extrusion  

masalis eqstruzia _ aditiuri warmoebis procesi, rodesac masala SerCeviT miewodeba 

saqSeniT an JiklioriT. 

экструзия материала 

2.4. material jetting (MJ) 

masalis Wavluri datana – aditiuri warmoebis procesi, rodesac obieqti mzaddeba 

samSeneblo masalis (magaliTad, fotogamyarebadi polimeris da cvilis Semcveli) 

wveTis dataniT.  
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струйное нанесение материала 
 

2.5. powder bed fusion  

fuZeSreze sinTezi (fxvnilis) – aditiuri warmoebis procesi, rodesac winaswar da-

tanili fxvnilovani masalis Sris SerCeviT Sesacxobad/Sesadnobad gamoiyeneba gare 

wyarodan miwodebuli energia. 

синтез на подложке 

2.6 . sheet lamination 

furclovani laminacia – aditiuri warmoebis procesi, rodesac detali mzaddeba fur-

clovani masalebis SredaSre SeerTebiT.  

листовая ламинация 

2.7. vat photopolymerizaation  

fotopolimerizacia abazanaSi – aditiuri warmoebis procesi, rodesac sinaTlisgamo-

sxivebian abazanaSi xdeba Txevadi fotopolimeris SerCeviTi gamyareba. 

фотополимеризация в ванне 

3. General Processing – ZiriTadi teqnologia: _ Основная Технология 

3.1. 3D printing   

samganzomilebiani aRbeWdva (3D aRbeWdva) – obieqtebis Seqmna masalis SredaSre 

dataniT aRmbeWdavi TaviT, saqSeniT an aRbeWdvis sxva teqnologiis gamoyenebiT. 

трехмерная печать (3D печать) 

3.2. build chamber 

samuSao kamera – daxSuli moculoba aditiuri warmoebis sistemis SigniT, romelSic 

detalebi mzaddeba. 

рабочая камера 

3.3. build cycle 

agebis cikli (fizikuri obieqtis) – procesis calkeuli (erTeuli) cikli, rodesac adi-

tiuri warmoebis sistemis samuSao kameraSi erTi an meti komponenti mzaddeba.  

цикл построения 

3.4. build envelope 

agebis sivrce – agebis aris zRvrebSi არსებული sivrce udidesi gare ganzomilebebiT x, y 

da z RerZebis mimarT, romelSic SesaZlebelia detalebis damzadeba. ∗ agebis aris zomebi SeiZleba aRematebodes agebis sivrcis zomebs. 

пространство построения 

3.5. build platform 

agebis baqani – baza, sayrdeni zedapiri, saidanac iwyeba detalis (detalebis) damzadeba.  ∗ zog sistemaSi detalebis ageba xdeba agebis baqanze uSualod an damxmare struq-

turebiT mimagrebuli. sxva sistemebSi აგების baqanze mimagreba aucilebeli ar aris. 

платформа построения 

3.6. build space  

agebis are – adgili, sadac detalis damzadeba SesaZlebelia, rogorc wesi, agebis 

baqanze sაamuSao kameris zRvrebSi. 

область построения 

3.7. build surface 
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agebis zedapiri – are (zedapiri), sadac masala daitaneba, rogorc wesi, ukanasknel 

Sreze, romelic Semdegi Sris formirebis fuZe xdeba: 

* pirveli Sris agebis zedapiri xSirad agebis baqania; 

** energiisa da masalis pirdapiri miwodebis procesSi agebis zedapiri SesaZlebelia 

arsebuli detali iyos, romelzec masala daitaneba; 

*** Tu masalis datanis an konsolidaciis saSualebebis, an orives orientacia cvaleba‐

dia, is (agebis zedapiri) SeiZleba ganisazRvros konstruqciis zedapirTan mimarTebaSi. 

повехность построения 

3.8. build volume  

agebis moculoba – detalis dasamzadebel danadgarSi xelmisawvdomi, saerTo 

sasargeblo moculoba.  

строительный объем 

3.9. feed region 

miwodebis zona (fuZeSreze sinTezisas) – nedleulis Sesanaxi adgili danadgarSi, 

saidanac agebis ciklis mimdinareobisas fuZeSreze nedleulis nawili (fxvnilis Sre) 

miewodeba.  

зона подачи (бункер подачи) [в синтезе на подожке]  

3.10. layr 

Sre /fena (masalis) – zedapiris Sesaqmneli winaswar datanili masala.  

слой (вещества) 

3.11. machine coordinate system 

danadgaris koordinatTa sistema – samganzomilebiani koordinatTa sistema, romelic 

ganisazRvreba agebis baqanze dafiqsirebuli sawyisi wertiliT x, y da z-iT aRniSnuli 

sami mTavari RerZiTa da TiToeuli am RerZis irgvliv, Sesabamisad, A, BBda C-Ti aRni-

Snuli brunvis mimarTulebebiT, sadac x, y da z RerZebs Soris kuTxeebi dekarteseulia. ∗ danadgaris koordinatTa sistema dafiqsirebulia danadgaris mimarT koordinatTa im 

sistemebisgan gansxvavebiT, romlebic dakavSirebulia konstruqciis zedapirTan, romlis 

gadatana an mobruneba SesaZlebelia. 

система координат установки 

3.12. manufacturing lot  

sawarmoo partia (nawarmisa) – erTi da imave nedleulisagan damzadebuli erTi seriis 

detalebis nakrebi; detalebi SesrulebuliaU erTiani sawarmoo teqnikuri davalebiT, 

aditiuri warmoebis sistemisa da Semdgomi damuSavebis (aucileblobis SemTxvevaSi) 

gamoyenebiT.  ∗ damkveTsa da damamzadebels Soris dadebuli SeTanxmebis Sesabamisad aditiuri warmo-

ebis sistema SeiZleba Seicavdes erT an ramdenime aditiuri warmoebis da/an Semdgomi 

damuSavebis danadgars.  

производственная партия  

3.13. origin (zero point, 0, 0, 0 when using x-, y-, and z-coordinates) 

koordnatTa saTave [nulovani wertili, (0, 0, 0)] – koordinatTa saTavis mocemuli wer-

tili, romelSic koordinatTa sistemis sami ZiriTadi RerZi gadaikveTeba. 

* gamoiyeneba samganzomilebian koordinatTa sistemaSi x, y da z koordinatebis sargeb-

lobisas;  

** koordinatTa sistema SeiZleba iyos dekarteseuli an danadgaris damamzadeblis mier 

gansazRvruli; 

*** nulovani wertili Tavidanve ganisazRvreba danadgaris damamzadeblis mier. 
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начало координат (нулевая точка, 0, 0, 0)/  
 

 

3.14. build origin 

agebis nulovani wertili – nulovani wertili, romelic ufro xSirad ganTavsebulia 

agebis baqnis centrSi da gansazRvravs agebis waRma (kargi piris) zedapirs. agebis 

nulovani wertilis gansazRvra SesaZlebelia awyobebiT (SeTanwyobebiT). 

нулевая точка построения; 

3.15. machine origin (machine home, machine zero point) 

danadgaris nulovani wertili – danadgaris muSa nawilebis sawyisi mdgomareoba.  

нулевое положение рабочих частей установки  

3.16. overflow region; 

Warbi masalis zona (fuZeSreze sinTezisas) – adgili danadgarSi, romelSic agebis cik-

lis dros Warbi fxvnili cviva da inaxeba. ∗zog danadgarSi Warbi masalis zona, romelic erTi an ramdenime specializebuli kame-

risagan an fxvnilis recirkulaciis sistemisagan Sedgeba.  

зона излишков (в синтезе на подожке) 

3.17. part location 

detalis adgilmdebareoba – detalis adgili samSeneblo moculobaSi. ∗detalis mdebareoba, rogorc wesi, ganisazRvreba samSeneblo moculobisa da koodi-

natTa saTavis mimarT SemzRudveli blokis geometriuli centris mdebareobis x, y da z 

koordinatebiT. 

положение детали  

3.18. process parameters 

procesis (teqnologiuri) parametrebi – agebis ciklis dros gamoyenebuli samuSao da 

sistemuri parametrebis nakrebi;  

технологические параметры 

3.19. production run 

detalebis seria – erTi an ramdenime TanmimdevrobiT agebis ciklebSi erTi partiis 

nedleuliT da Tan teqnologiuri procesis erTnair pirobebSi warmoebuli yvela 

detali. 

серия деталей 

3.20. system set-up 

sistemis awyobა (SeTanwyobა) – aditiuri warmoebis sistemis konfiguracia agebis 

gansaxorcieleblad. 

настройки системы 

3.21. x axis 

x RerZi (danadgaris; Tu sxvagvarad ar aris miTiTebuli manqanaTmSeneblis mier) _ RerZi 

danadgaris koordinatTa sistemaSi, romelic gadis danadgaris wina mxaris 

paralelurad da y da z RerZebis perpendikularulad. 

* CanawerisaTvis _  `Tu sxvagvarad ar aris miTiTebuli manqanaTmSeneblis mier~ _ x RerZis 

dadebiTi mimarTuleba ganisazRvreba marcxnidan marjvniv, roca danadgaris fronta-

luri nawilidan vixedebiT koordinatTa saTavis sawyisidan samSeneblo obieqtis mimar-

TulebiT; 
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** CanawerisaTvis _ `Tu sxvagvarad ar aris miTiTebuli manqanamSeneblis mier ~ _ 

Cveulebriv, x RerZi horizontaluria da agebis baqnis erT-erTi kidis mimarT _ 

paraleluri. 

ось х установки 

3.22. y axis 

y RerZi (danadgaris; Tu sxvagvarad ar aris miTiTebuli manqanamSeneblis mier) – RerZi da‐

nadgaris koordinatTa sistemaSi, romelic z da x RerZebis perpendikularulia.  ∗ CanawerisaTvis _ `Tu sxvagvarad ar aris miTiTebuli manqanaTmSeneblis mier~ _  y RerZis 

dadebiTi mimarTuleba ganisazRvreba koordinatTa sistemis marjvena wesiT. ufro 

xSirad, roca vixedebiT danadgaris frontaluri nawilidan, Tu z RerZis dadebiTi 

mimarTulebaa zeviT, maSin y RerZis dadebiTi mimarTuleba iqneba frontaluridan 

danadgaris ukana mxrisken;  ** CanawerisaTvis _ `Tu sxvagvarad ar aris miTiTebuli manqanamSeneblis mier~ _ im 

SemTxvevaSi, Tu z RerZis dadebiTi mimarTulebaa qveviT da vixedebiT danadgaris fron‐

taluri nawilidan. maSin y RerZis dadebiTi mimarTuleba iqneba danadgaris ukana 

mxridan frontalurisken;  *** rogorc wesi, y RerZi horizontaluria, agebis baqnis erT-erTi kidis mimarT _ para-

leluri. 

ось y установки 

3.23. z axis;  

z RerZi (danadgaris; Tu sxvagvarad ar aris miTiTebuli manqanamSeneblis mier) – RerZi 

danadgaris koordinatTa sistemaSi, romelic x da y RerZebis perpendikularulia.  ∗ CanawerisaTvis _ `Tu sxvagvarad ar aris miTiTebuli manqanamSeneblis mier~ _ z RerZis 

dadebiTi mimarTuleba ganisazRvreba koordinatTa sistemis marjvena wesiT. im procese-

bisTvis, rodesac masalebi SredaSre erT sibrtyeSi daitaneba, z RerZis dadebiTi mimar-

Tuleba gansazRvruli iqneba, rogorc Sreebis normali; ** im procesebisTvis, rodesac masalebi SredaSre erT sibrtyeSi daitaneba, z RerZis 

dadebiTi mimarTuleba iqneba pirveli Sridan Semdgomi Sreebisaken; *** rodesac SesaZlebelia masalis datana sxvadasxva mxridan (magaliTad, rogorc es ma‐

salebis da energiis pirdapiri miwodebisas xdeba), z RerZi SeiZleba ganisazRvros de‐

talis zedapirTan SefardebiT.  

ось z установки 

4. Processing: Data - teqnologia (damuSaveba):  

monacemebi _ Технология. Данные: 

4.1. 3D scaning (3D digitizing) 

samganzomilebiani skanireba (3D skanireba) _ obieqtis formisa da zomis sivrculi 

warmodgenis monacemebis miRebis xerxi, romlis drosac xdeba obieqtis zedapiris 

wertilebis x, y da z koordinatebis monacemebis Cawera da specializebuli programuli 

uzrunvelyofiT wertilebis nakrebis geometriuli figuris eleqtronul modelad gar‐

daqmna.  ∗sayovelTaod miRebuli xerxebi umetesad avtomatizebulia. isini optikuri sensoriT an 

sxva samarjviT kontaqtur sazom TavTanaa kombinirebuli.  

3D-сканирование (3D-оцифровка) 

4.2. additive manufacturing file format (AMF) 

aditiuri warmoebis failebis formati (AMF) – failebis formati aditiuri warmoebis 

sakomunikacio (monacemTa gacvlisaTvis) eleqtronuli geometriuli modelisaTvis, 
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moicavs zedapiris geometriis sivrcul aRwerilobas, damxmare informaciebs feris, ma-

salebis, koordinatTa badis, elementebis jgufebisa da metamonacemebisaTvis (monacemTa 

Sesaxeb monacemebisaTvis).  ∗ aditiuri warmoebis failebis formati SeiZleba iyos erT-erTi im obieqtTa simrav-

lidan, romlic obieqtTa jgufSia miTiTebuli (klasificirebuli). STL-is analogiiT, 

zedapiris geometria warmodgenilia samkuTxa elementebis badiT, magram aditiuri war-

moebis failebis formatSi (AMF) samkuTxedebi SesaZlebelia iyos gamrudebuli. Adi-

tiuri warmoebis failebis formats SeuZlia daadginos TiToeuli moculobis masala 

da feri, agreTve TiToeuli samkuTxedis feri badeSi.  

формат фаилов АП; ФФАП 

4.3. bounding box of a part 

detalis SemzRudveli bloki [SemosazRvruli yuTi (detalis)] – orTogonalurad mimar-

Tuli minimaluri perimetris mqone kuboidi, romelic sivrculi detalis zedapiris maq-

simalurad daSorebul wertilebs moicavs.  ∗ Tu dasamzadebeli detali iTvaliswinebs geometriis kontrols da geometriis gafar‐

Toebis damatebiT elementebs (magaliTad markirebis adgilebs, Sverilebs an reliefur 

anbans), maSin SemzRudveli blokis dayeneba SesaZlebelia detalis geometriis kontro‐

lis gaTvaliswinebiT da gafarToebis damatebiTi elementebis gamoricxviT. 

ограничительный блок детали 

4.4. arbitralily oriented bounding box of a part  

nebismierad orientirebuli detalis SemzRudveli bloki – detalis SemzRudveli 

bloki, romelic gamoiTvleba yovelgvari SezRudvis gareSe, raTa am SezRudvebma 

gavlena ar moaxdinos mis orientaciaze.  

произвольно ориентированный ограничительный блок детали  

4.5. machine bounding box of a part 

detalis ganTavsebis (dayenebis) SemzRudveli bloki – detalis SemzRudveli bloki, 

romlis yvela zedapiri danadgaris koordinatTa sistemis paraleluria. 

ограничительный блок установки детали 

4.6. master bounding box 

saerTo SemzRudveli bloki – SemzRudveli bloki, romelic moicavs erTi agebis yvela 

detals. 

общий ограничительный блок  

4.7. extensible markup language (XML)  

ganvrcobadi markirebis (moniSvnis) ena (XML) – dokumentebSi arsebuli informaciis mos-

aniSnad damuSavebuli msoflio qselis konsorciumis (WorldWideWeb) standarti, ro-

melsac SeuZlia adamiansa da kompiuterul programebs erTnairad kargad moxerxebul 

formatSi miawodos informaciis Sinaarsi wasakiTxad.  ∗cxrilebisa da sqemebis agebis stilis gamoyenebiT SesaZlebelia informaciis unifici-

rebulad warmodgena, romelic rogorc informaciis (monacemebis), ise fomatis (meta-

monacemebis) gacvlis saSualebas iZleva.  

расширяемый язык разметки (XML) 

4.8. facet 

waxnagi (faseti) – sam- an oTxgverdiani poligoni (mravalkuTxedi), romelic modelis 

zedapiris sivrculi poligonuri badis elementia.  
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∗samkuTxa fasetebi gamoiyeneba aditiuri warmoebis yvelaze mniSvnelovani failebis 

formatSi (AMF da STL). amasTan, AMF formatSi nebadarTulia samkuTxa fasetebis 

gamrudeba. 

 фасет 

 4.9. geometric centre (centroid) of a bounding box 

SemzRudveli blokis geometriuli centri – detalis SemzRudveli blokis 

ariTmetikuli centris mdebareoba.  ∗ SemzRudveli blokis centri SeiZleba iyos detalis sazRvrebs gareT.  

геометрический центр (центр ограничительного блока). 

4.10. initial graphics exchange specification (IGES) 

sawyisi grafikuli informaciis gacvlis standarti (IGES) – failebis neitraluri for-

mati, romelic gankuTvnilia avtomaturi daproeqtebis sxvadasxvagvar sistemas Soris 

or- da samganzomilebiani naxazebis monacemebis gadasatanad. 

стандарт обмена исходной графической информацией (IGES) 

4.11. initial build orientation  

agebis sawyisi orientacia (detalis) – samSeneblo moculobaSi detalis ganTavsebis 

sawyisi orientacia.  

начальная ориентация построения [детали] 

4.12. nesting, participle 

ganlageba aditiur warmoebaSi – samSeneblo moculobaSi elqtronuli modelebis imgva-

rad ganlagebis (ganTavsebis) procesi, rodesac samSeneblo moculobis optimalurad 

gamoyenebis mizniT maTi SemzRudveli blokebi nebismieradaa orientirebuli an sxva-

gvarad gadafaruli. 

компановка в АП 

4.13. Product Data Exchange Specification (or Product Data Exchange using STEP); PDES 

produqtis monacemTa gacvlis specifikacia; PDES – produqciaze informaciis gacvlis 

specifikacia an informaciis gacvla produqciaze iyenebs nakeTobis modelis mona-

cemebis gacvlis standart STEP-s. 

PDES - Спецификация обмена информации по продукции  

4.14. part reorientation 

detalis orientaciis kvlavcvlileba – agebis sawyis orientaciasTan SefardebiT Sem-

zRudveli blokis brunva detalis geometriuli centris irgvliv.  

переориентация детали 

4.15. standard for the exchange of product model data (STEP) 

STEP – nakeTobis modelis monacemebis gacvlis standarti. 

STEP - Стандарт обмена данными модели изделия. 

4.16. Standard Template Library (STL)  

STL – failis formati modelis monacemebisaTvis, romelic obieqtis zedapiris geome‐

trias aRwers, rogorc samkuTxedebisagan Sedgenil mozaikas. gamoiyeneba eleqtronuli 

geometriuli modelebis gadasacemad danadgarze fizikuri detalebis dasamzadeblad.  

4.17. surface model  

zedapiris modeli – obieqtis maTematikuri an cifruli warmodgena brtyeli da/an 

gamrudebuli zedapirebis nakrebiT, romelsac SeuZlia, magram araa aucilebeli, 

Caketili moculoba iyos. 

модель повехности 
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5. Processing: Material - teqnologia (damuSaveba):  

masalebi – технология: материал 

5.1. curing 

gamyareba – qimiuri procesi, romlis Sedegadac saboloo Tvisebebis mqone an sxva 

masala miiReba. 

отверждение 

5.2. feedstock (source material, starting material, base material,original material) 

nedleuli – aditiuri warmoebis procesSi gamoyenebuli ZiriTadi nayari masala.  ∗aditiuri warmoebis procesebisaTvis ZiriTadi nayari nedleuli, rogorc wesi, mie-

wodeba sxvadasxva formiT: xsnarebi, fxvnilebi, mavTuli, suspenziebi, boWkoebi, fur-

clebi da sxva  

сырье 

5.3. fusion 

sinTezireba _ masalis ori an meti nawilakis erT nawilakad gaerTianeba 

синтезирование 

5.4. laser sintering (LS)  

lazeruli Secxoba/Sednoba (LS) – fxvnilovani masalebisagan SredaSre detalebis sa-

warmoeblad, zedapirze nawilakebis SerCeviT Sesacxobad an Sesadnobad, daxurul kame-

raSi erTi an meti lazeriT fuZeSreze mimdinare sinTezis procesi. 

* lazeruli Secxoba/Sednobis danadgarTa umravlesoba dasamuSavebel masalas nawi-

lobriv an srulad adnobs. sityva Secxoba aris istoriuli da SecdomaSi Semyvani 

termini, radgan procesi, rogorc wesi, moicavs mTlian an nawilobriv dnobas, gan-

sxvavebiT liTonis fxvnilebis tradiciuli Secxobisa presformebis, temperaturis 

da/an wnevis gamoyenebiT (fxvnilovani kompoziciis Zneldnobadi fazis Semcveli Ziri-

Tadi komponentis dnobis wertilze gadametexurebisas xdeba Txevadfazuri Secxoba, anu 

mocemuli procesebisaTvis termini „Secxoba~ dasaSvebia).  

лазерное спекание / сплавление (L S) 

5.5. part cake 

fxvnilis masivi (grova) detalTan erTad – fuZeSreze sinTezirebisas gaxurebadi 

samuSao kameris SemTxvevaSi nawilobriv aglomerirebuli fxvnilis masa, romliTac 

garSemortymulia detali damzadebis ciklis bolos.  

порошковый массив с деталью 

5.6. post-processing  

Semdgomi damuSaveba – nakeTobisaTvis aucilebeli Tvisebebis misaniWebeli damuSavebis 

operaciaTa kompleqsi mravalsafexurian procesSi. 

постобработка  

 5.7. powder batch 

CasatvirTavi fxvnilis partia – fxvnili, romelic aditiuri warmoebisaTvis 

nedleulad gamoiyeneba. igi SeiZleba iyos pirveladi fxvnili, gamoyenebuli (meoreuli) 

fxvnili an fxvnilovani kompozicia.  

загрузочная партия порошка 

5.8. powder bed, part bed 

fxvnilovani fuZeSre, sagebi detali – aditiuri warmoebis sistemaSi arsebuli are, 

sadac Tavsdeba detalis dasamzadebli nedleuli da xdeba misi SerCeviT Sec-

xoba/Sednoba gare wyarodan miwodebuli energiiT an SekavSireba adheziiT.  

подложка 
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5.9. powder blend 

narevi fxvnili (fxvnilovani kompozicia) – erTnairi qimiuri da mocemul zRvrebSi 

granulometriuli Sedgenilobis mqone erTi an ramdenime partiis fxvnilebis narevi.  ∗ aditiur warmoebaSi fxvnilovani kompozicia, Cveulebriv, pirveladi da meoreuli 

fxvnilebis narevia. fxvnilovani kompoziciebis ganskuTrebuli moTxovnebi, Cveulebriv, 

maTi gamoyenebiT an damamzadebelsa da damkveTs Soris dadebuli xelSekrulebiT gani‐

sazRvreba. 

порошковая композиция для АП 

5.10. powder lot 

fxvnilis partia – kontrolirebul pirobebSi fxvnilis warmoebis erT ciklSi warmo-

ebuli fxvnilis raodenoba. 

* fxvnilis partiis raodenoba ganisazRvreba momwodeblis mier;  

** xarisxis menejmentis sistemis umravlesoba, rogorc wesi, fxvnilis partiaze iTxovs 

Tanmxleb dokumentacias (Sesabamisobis sertifikats, gamocdis aqtebs da sxv.). 

партия порошка 

5.11. used powder 

gamoyenebuli (meoreuli) fxvnili – aditiuri warmoebis danadgarSi, rogorc minimum 

agebis erT ciklSi nedleulad gamoyenebuli fxvnili. 

использованный порошок 

5.12. virgin powder 

pirveladi fxvnili – gamouyenebeli (uxmari) fxvnili fxvnilis erTi partiidan. 

первичный порошок 

6. Applications - danarTebi– приложения  

6.1. part 

detali – erT- an mravalsafexuriani procesiT miRebuli nakeToba, romelic damzade‐

bulia erTgvarovani dasaxelebisa da markis mqone masalisagan (an erTdroulad ram-

denime aseTi masalisagan) da normatiuli da konstruqtoruli dokumentaciis moT-

xovnebs akmayofilebs. 

деталь 

6.2. prototype 

prototipi – erT- an mravalsafexuriani procesiT miRebuli nakeToba, romelic sac-

deli nimuSi an samuSao modelia da nakeTobis maxasiaTeblebis, dizainis an Tvisebebis 

winaswar Sesafaseblad gamoiyeneba. 

прототип 

6.3. prototype tooling 

prototipis aRWurviloba – prototipirebisaTvis saWiro boyvebi, presformebi da sxva 

samarjvebi. zogjer am terminSi droebiTi aRWurviloba igulisxmeba.  ∗ am tipis aRWurvilobebi (vidre ZiriTadi aRWurviloba damzaddeba) zogjer aRWurvi-

lobis konstruqciis gamosacdelad da/an momxmareblisaTvis saWiro detalis sawar-

moeblad gamoiyeneba. aseT SemTxvevaSi am terminiT gamoxatulia droebiTi aRWurviloba. 

оснастка для прототипа 

6.4. rapid prototyping (in additive manufacturing) 

swrafi prototipireba (aditiur warmoebaSi) – prototipis warmoebisas, drois Sem-

cirebis mizniT, aditiuri warmoebis gamoyeneba. 

быстрое прототипирование 
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6.5. rapid tooling (in additive manufacturing) 

swrafi saiaraRo warmoeba – tradiciul saiaraRo warmoebasTan SedarebiT, iaraRebis an 

aRWurvilobis elementebis damzadebis vadis Semcirebis mizniT aditiuri warmoebis 

gamoyeneba.  ∗ swrafi saiaraRo warmoebis dros aRWurvilobis warmoeba SeiZleba aditiuri war-

moebiT uSualod an Sualeduri nimuSis (mag. lekalo) saxiT, romelic, Tavis mxriv, ga-

moyenebuli iqneba srulyofili aRWurvilobis sawarmoeblad. 

** termini „swrafi saiaraRo warmoeba~, aditiuri warmoebis garda, ixmareba subst-

raqciuli teqnologiebis gamoyenebisas, Semcirebul droSi instrumentebis damzadebisas 

(magaliTad, frezvisas). 

быстрое инструментальное производство 

7. Properties - maxasiaTeblebi (Tvisebebi) - свойства 

7.1. accuracy 

aditiuri warmoebis sizuste – aditiuri procesiT damzadebuli detalis geometriis 

gazomvis Sedegebis miaxloebis xarisxi moTxovnil mniSvnelobasTan. 

точность АП  

7.2. as built 

aditiuri warmoebis namzadi – aditiuri warmoebiT damzadebuli detalis mdgomareoba 

yovelgvari Semdgomi damuSavebis gareSe, garda aucileblobiT gamowveuli agebis baqni‐

dan detalis moxsnis, damxmare struqturisa da/an gamouyenebeli nedleulis moci-

lebisa. 

заготовка А 

7.3. fully dense 

saboloo simkvrive – sinTezirebuli masalis simkvrive, romelic optimaluri teqnolo-

giuri parametrebis dacvisas miiRweva. 

* aramTlianobebis gareSe masalis warmoeba praqtikulad SeuZlebelia. garkveuli mik-

roforianoba aucileblad rCeba.  

** aramTlianobebis zomebi da dasaSvebi raodenoba, Cveulebriv, saboloo produqtis 

Tvisebebze moTxovnebiT ganisazRvreba. 

конечная плотность 

7.4. near net shape 

saboloosTan miaxloebuli forma – detalis geometriuli forma, romelic maqsima-

luradaa miaxloebuli moTxovnil saboloo formasTan da, romlisTvisac misi 

sizustis misaRwevad aucilebelia minimaluri Semdgomi damuSaveba.  

форма, близкая к конечной 

7.5. porosity (property) 

forianoba – detalis masalaSi arsebuli garkveuli raodenobis forebi. ∗ forianoba SeiZleba ganisazRvros, rogorc aramTlianobebis jamuri moculobis deta-

lis mTlian moculobasTan fardoba procentebSi. 

пористость 

7.6. repeatability 

ganmeorebadoba – aditiuri warmoebis preciziuloba ganmeorebadobis pirobebSi. ganmeo-

rebadobis pirobebs miekuTvneba: gazomvis erTi da igive meTodi, gasazomi obieqtebis 

identuroba, erTi da igive laboratoria, erTi da igive operatori, erTi da igive mow-

yobiloba da drois mokle monakveTi. 

повторяемость АП 
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standartuli terminebis gamoyeneba rekomendebulia dokumentebis gaformebisas, same-

cniero-teqnikuri, saswavlo da sacnobaro literaturis Sedgenisas. 

geometriuli figuris cifruli eleqtronuli modelidan miwodebuli brZanebebiT 

nakeTobis saboloo formis gansazRvrisaTvis aditiur warmoebas kompiuterebiT marTva 

esaWiroeba. saxeldobr, es faqtori garkveul dabrkolebebs uqmnidaa 3D-aRbeWdvis dapro-

eqtebis farTod gavrcelebas manam, sanam cifruli programuli marTva da 3D-daproeqteba 

sayovelTaod xelmisawvdomi da didmwarmoebluri ar gaxda.  

pirveli aditiuri sistemebi nedleulad ZiriTadad polimerul masalebs iyenebdა. Ta-

namedrove aditiuri warmoebis nedleuli mravalferovania da, Sesabamisad, mravalferovania 

samganzomilebiani fizikuri sagnebis damzadebis „3D-aRbeWdvis~ procesebic (danarTi 2).  

me-2 danarTშi warmodgenilia Tanamedrove organuli da araorganuli masalebis „3D-

aRbeWdvis~ ZiriTadi saxeebi: 

 

1. Fused Deposition Modeling (FDM) 

modelireba SredaSre daduRebiT – samganzomilebiani aRbeWdvis meTodi, romlis 

drosac printeris saSualebiT xdeba saqSenidan gamdnari masalis (Termoplastikebis an 

maT fuZeze miRebuli kompoziciuri masalebis) gamowneva da SredaSre myari anabeWdis 

Seqmna.  

Моделирование послойным наплавлением 

2. Selective laser sintering (SLS) 

SerCeviTi (seleqciuri) lazeruli Secxoba – samganzomilebiani aRbeWdvis meTodi, rom-

lis drosac xdeba polimeruli fxvnilebis (fxvnilovani plastikis) Txeli fenebis 

SredaSre lazeriT Secxoba da myari anabeWds Seqmna. 

Селективное лазерное спекание (SLS) 

3. Selective Laser Melting (SLM)  

SerCeviTi (seleqciuri) lazeruli dnoba – aditiuri warmoebis meTodi, romelic li-

Tonuri fxvnilebis Txeli fenebis SredaSre gasadnobad da samganzomilebiani fizi-

kuri obieqtebis myari anabeWdebis Sesaqmnelad mZlavr lazerebs iyenebs. (SLM teqno-

logiis gamoyenebis SemTxvevaSi fxvnilis nawilakebi srulad dneba da homogenur masas 

warmoqmnis). 

Выборочная лазерная плавка 

4. Multi Jet Fusion (MJF) 

mravalWavluri Secxoba – samganzomilebiani aRbeWdvis meTodi, romlis drosac fxvni-

lovani plastikis Txel fenaze printeris saqSenebi dnobad masalas moafens da Semdeg 

infrawiTeli gamosxivebis mZlavri wyaro nivTierebiT damuSavebul ubnebs Seacxobs.  

Мультиструйная плавка 

5. Drop-On-Demand (DOD) 

„mfrinavi~ saWrisiT gaTanabrebuli Sris daduReba – samganzomilebiani aRbeWdvis 

meTodi, romlis drosac myari anabeWdis Sesaqmnelad mravalsaqSeniani printeri baqans 

cvilisebr masalas awodebs. yoveli Sris gasaTanabreblad, swori zedapiris Sesaqmne-

lad da Semdegi Sris aRsabeWdad DOD printerebSi e. w. „mfrinavi~ saWrisi (dana) gamo-

iyeneba. 

Наплавление с выравниванием слоя летучим резцом  

6. Direct Light Processing (DLP)  
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cifruli Suqdioduri proeqcia – samganzomilebiani aRbeWdvis meTodi, romlis drosac 

myari anabeWdis misaRebad printerSi ganTavsebuli cifruli proeqtori sxvadasxvagvar 

fisebs SredaSre aSuqebs. 

Цифровая светодиодная проекция 

7. Stereolithography (SLA) 

lazeruli stereoliTografia – samganzomilebiani aRbeWdvis meTodi, romlis drosac 

gamoyenebuli fotopolimeruli fisebi ultraiisferi gamosxivebis (lazeris) dasxi-

vebiT magrdeba.  

Лазерная стереолитография  

8. Laser-aided Direct Metal Tooling (DMT) 

liTonuri aRWurvilobis (teqnologiuri/teqnikuri) pirdapiri lazeruli aRbeWdva (DMT 

teqnologia) _ samganzomilebiani aRbeWdvis meTodi, romlis drosac wvrildispersiuli 

liTonuri fxvnilis lazeriT Sednobisas uSualod CAD-modelis Sesabamisi liTonuri 

nakeToba pirdapir SredaSre igeba.  ∗ SLM procesisagan gansxvavebiT aucilebeli raodenobis masala Sednobis areSi namza-

dis zedapirze zustad saWiro adgilas wertilobriv miewodeba.  

DMT метод  

9. Laminated Object Manufacturing (LOM)  

obieqtebis aRbeWdva laminirebis meTodiT – samganzomilebiani aRbeWdvis meTodi, 

romlis drosac xdeba masalis SredaSre Sewebeba da lazeris an mWreli piris gamoyene-

biT obieqtis konturis Seqmna. 

Печать объектов методом ламинирования 

10. Laser Engineered Net Shape (LENS)  

lazeriT formis SeqmniT dnoba – samganzomilebiani aRbeWdvis meTodi, romlis drosac 

aRbeWdvis baqanze lazeriT iqmneba sadnobi abazana, romelSic saqSeniani printeriT mi-

wodebuli fxvnilovani masala myardeba da Sres warmoqmnis. 

Плавка путём создания формы лазером  

11. Direct Metal Laser Sintering (DMLS)  

liTonebis pirdapiri lazeruli Secxoba – samganzomilebiani aRbeWdvis meTodi, rom-

lis drosac liTonuri fxvnilis Txeli Sreebi lazeriT SredaSre Secxveba da myar 

anabeWds qmnis. ∗DMLS printerebi liTonur fxvnilebs TiTqmis dnobis temperaturamde axurebs da am 

temperaturaze qimiuri reaqciebiT xdeba fxvnilis nawilakebis erTmaneTTan Secxoba. 

Прямое лазерное спекание металлов 

12. Material jetting (MJ) 

Wavluri „3D-aRbeWdva~ – samganzomilebiani aRbeWdvis meTodi, romlis drosac mraval-

saqSeniani printeri fotopolimerebs aRbeWdvis baqans awvdis, ultraiisferi gamosxive-

biT SredaSre Secxobis Semdeg ki myari anabeWdi iqmneba. 

Струйная 3D печать 

13. Nano particle jetting (NPJ) 

nanonawilakebiT Wavluri „3D-aRbeWdva~ – samganzomilebiani aRbeWdvis meTodi, romlis 

drosac mravalsaqSeniani printeri aRbeWdvis baqans liTonis nanonawilakebian siTxes 

awvdis. korpusis SigniT arsebuli maRali temperatura aorTqlebs siTxes da baqanze 

mxolod liTonis Sre rCeba. 

Струйная 3D печать наночастицами  

14. Binder Jetting (BJ)  
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SemkvreliT Wavluri aRbeWdva – samganzomilebiani aRbeWdvis meTodi, romlis drosac 

cifruli modelis Sesabamisad printeri Semkvrel nivTierebas fxvnilovani masalebis 

(qviSas, TabaSirs, liTonur fxvnils) Txel fenebze daitans. 

Струйная печать связующим веществом 

15. Electron Beam Melting (EBM)  

eleqtronul-sxivuri dnoba – samganzomilebiani aRbeWdvis meTodi, romlis drosac 

liTonuri fxvnilis Txeli fenebis SredaSre gasadnobad da myari anabeWdis 

Sesaqmnelad energiis wyarod eleqtronebis Zlieri gamomsxivari gamoiyeneba. procesi 

vakuumur garemoSi mimdinareobs. 

Электронно-лучевая плавка  
 

16. Electron Beam Additive Manufacture (EBAM) 

eleqtronul-sxivuri aditiuri warmoeba – samganzomilebiani aRbeWdvis meTodi, romlis 

drosac liTonuri fxvnili an mavTuli aRbeWdvis baqans saqSeniT miewodeba, Zlieri 

eleqtronuli koniT gadneba da gamyarebisas Sres warmoqmnis.  

Электронно-лучевое аддитивное производство 

 

 

daskvna 

geometriuli warmodgenis safuZvelze SredaSre masalebis damatebiT nebis‐

mieri samganzomilebiani fizikuri obieqtebis agebis teqnologiuri procesebis Se‐

muSavebam warmoebis axali dinamikuri kultura Camoayaliba. igi produqciis war‐

moebis sruliad axal SesaZleblobebs qmnis, cvlis mTel samyaros, moiTxovs nake‐

Tobebis daproeqtebisa da damzadebis meTodebis radikalur gardaqmnas. aditiuri 

warmoebis teqnologiebis ganviTarebis dasawyisSi erTi da igive procesis aRsa‐

niSnavad mravali gansxvavebuli termini da ganmarteba SemoiRes. maTi orazrovneba 

aferxebda komunikacias da teqnologiis farTo gamoyenebas. amJamad, aditiuri war‐

moebis terminologia uzrunvelyofilia saerTaSoriso standartebiT. miRweulia 

ZiriTadi teqnologiuri procesebis fundamenturi principebis sabaziso gageba da 

komunikacia am sferoSi CarTul adamianebs Soris. qarTuli enis leqsikuri Sesa‐

Zleblobis gamoyenebiT, dazustebuli terminebisa da gansazRvrebebis SemoReba 

xels Seuwyobs urTierTgagebinebas am sferoSi CarTul adamianebs Soris saerTa‐

Soriso masStabiT. amasTan, sworad Semotanili termini Semdgom dazustebas aRar 

moiTxovs da misi damkvidrebis dro mniSvnelovnad Semcirdeba. 
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FOR THE PURITY OF THE GEORGIA LANGUAGE 

 

 

ADDITIVE MANUFACTURING AND ITS STANDARTIZATION TERMS 

O. Shuradze, I. Jibuti 

(F. Tavadze Metallurgy and Materials Science Institute, Arn. Chikobava Institute of Linguistics) 

Resume. The essence of the technological process of construction of any three-dimensional physical 
objects with the addition of additive production – layer materials is presented. Its advantages and differences 
from traditional substructure technologies are also discussed. Consumers of the latest high-tech production of 
goods are machine building, aircraft construction, aerospace industry, medicine, energy, light industry, 
design and more. In the process of developing additive production, the same notation was described in 
different terms and definitions. Its terminology is mostly English and many terms are still inconsistent even 
in English today. In order to prevent terminological divergence, the standard of basic terms of additive 
production was registered by ISO / ASTM standardization organizations in 2012 - ISO / ASTM 52900. 
Using the lexical ability of the Georgian language, it is necessary to introduce specified terms and 
definitions. Standardized terms for additive manufacturing will foster mutual understanding among people 
involved in the field internationally. However, a correctly introduced term no longer requires further 
clarification and its establishment time will be significantly reduced. 

 
 Keywords: additive manufacturing; additive processes; base printing; digital model; layer and layer; 

printing; selective laser melting; synthesis; three-dimensional printing. 
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qarTuli enis siwmindisaTvis 

 

 

nanomecnierebis raoba da misi terminologiuri gamowvevebi 

omar SuraZe, nino daTeSiZe, naTela muzaSvili, marine osaZe, 

lia qarosaniZe  

(f. TavaZis metalurgiisa da masalaTmcodneobis instituti, arn. Ciqobavas 

saxelobis enaTmecnierebis instituti) 

 

reziume: ganxilulia materiis xazobrivi sididis ganzomilebebis mikrogan‐

zomilebidan nanoganzomilebaze gadasvliT gamowveuli mecnieruli kvlevebis mi-

marTulebebis Zireuli cvlilebebi _ kvlevis procesebis xarisxobrivi gadawyoba 

nivTierebebis manipulaciidan calkeuli atomebis/molekulebis manipulaciaze da 

atomur-molekulur doneze materiis Tvisebebis kvlevis axali meTodebis Seqmna. 

nanoteqnologiebis gamoyenebiT SesaZlebeli gaxda masalis qimiuri Sedgenilobis, 

zomis, formisa da morfologiuri agebulebis marTva, ramac gnapiroba teqnolo‐

giuri procesebis gaumjobeseba da produqciis samizne maxasiaTeblis srulyofa, 

axali produqciisa da procesebis SemuSaveba da sxv. 

nanomecniereba gansxvavebuli mecnieruli mimarTulebebis gadakveTiT viTar‐

deba da, saTanadod, samecniero terminologiaSi mravali axali sityva-termini da 

terminologiuri Sesityvebebi Semoitana. gaCnda sxvadasxva dargobriv terminolo‐

giasTan harmonizebuli iseTi universaluri terminTsistemis Camoyalibebis auci‐

lebloba, romelic disciplinaTSoris kvlevebSi monawile mecnierebisaTvis urTi‐

erTgagebinebisa da, Sesabamisad, profesiuli saqmianobis efeqturobis garanti gax‐

deboda. aRsaniSnavia, rom aRsaweri procesebisa da movlenebis disciplinaTSo-

risma kavSirma zogierTi terminis internacionalizaciisa da sistemaTaSorisi na-

sesxobebis Semotanis aucilebloba Seqmna. 

 

sakvanZo sityvebi: atomi; disciplinaTSorisi mecniereba; molekula; nanomecni‐

ereba; nanoobieqti; nanoroboti; nanoterminologia; nanoteqnologia. 

 

Sesavali 

gamoyenebiTi mecnierebisa da teqnikis uaxlesi sfero _ nanoteqnologia Tana‐

medrove teqnologiebisa da teqnikis yvelaze swrafad ganviTarebadi da didi 

imedis momcemi mimarTulebaa. atomur energiasa da kompiuterebTan erTad mas ra-

dikaluri cvlilebebi Seaqvs adamianis azrovnebaSi. Tanamedrove mecniereba gan-

viTarebis im safexurzea, roca calkeuli disciplinis fundamenturi mignebebi 

axsnas poulobs „gansxvavebuli mimarTulebebis“ mecnierebebSi. ama Tu im dargSi 

arsebuli problemis gadasawyvetad aucilebeli gaxda sxvadasxva mimarTulebis 

mecnierTa erToblivi kvlevebi.  
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disciplinaTSorisi kvlevebis (rasac zogjer mecnierebis globalizaciasac 

uwodeben) dros mecniers saSualeba eZleva saerTo problemis gadasawyvetad er-

Toblivi kvlevebi awarmoos `momijnave~ (ramdenime gansxvavebuli) mimarTulebis 

mecnier-mkvlevrebTan erTad. amdenad, nanoganzomilebiani obieqtebis kvleva gaxda 

Tanamedrove civilizaciis safuZveli, romelic Camoyalibda mravali mecnieruli 

mimarTulebis urTierTgadakveTaze (calkeuli mecnieruli dargis interesebidan 

gamomdinare, disciplinaTSorisi kvlevebis velad iqca) da sakvlevi sakiTxebis 

farTo speqtrs moicavs.  

mecnierebis mravaldisciplinurobis sakiTxi drois moTxovnad iqca. mecniere‐

bis sadReiso amocanad aRiarebulia arsebuli sinamdvilis, rogorc sistemis, Ses‐

wavla mraval mecnierul mimarTulebaSi dagrovebuli codnis integrirebiT. Amas-

Tan, dargobrivi mecnieruli kvlevebis gaerTianeba-urTierTSerwyma, sxvadasxva 

mecnieruli mimarTulebis Teoriuli da meTodologiuri CarCoebis Tavsebadoba da-

zustebuli Sedegebis miRebis garantia gaxda. mecnieruli problemis kompleqsurad 

gadawyvetis procesis paralelurad mecnieruli azrovnebis gafarToebuli hori-

zontis mqone da SemoqmedebiTad gazrdili Tanamedrove mecneri-mkvlevris axali 

tipi Camoyalibda.  

nanoteqnologiebi XXI saukunis mecnierebis ganviTarebis prioritetuli mi-

marTulebaa. igi miekuTvneba maRal teqnologiebs da, Sesabamisad, mowinave samec-

niero kvlevebsa da mowyobilobebs efuZneba. amdenad, mecnierebis ganviTarebis 

mimdinare safexurze disciplinaTSorisi mecnierebebis miRwevebis epoqa yalibdeba. 

mis ganviTarebas xels uwyobs is faqtic, rom dargis msxvil problemebze erT-

droulad (xSirad erTadac) Sromobs msoflioSi gamoCenili, mZlavri teqnikuri 

aRWurvilobis mqone samecniero centrebi, romlebsac informaciis gacvlis uswra-

fesi SesaZleblobebi aqvs. 

sxvadasxva dargis maRalkvalificiuri mecnieruli kadrebi, SeuzRudavi dafi‐

nanseba, umaRlesi donis samecniero-kvleviTi aparatura da sainformacio miRwe-

vebi iyo is winapiroba, romelmac SesaZlebeli gaxada mecnierebis safuZvliani ga-

dasvla, „mikro“ ganzomilebidan „nano“ ganzomilebaze. mimdinareobs nivTierebebis 

manipulaciidan calkeuli atomebisa da molekulebis manipulaciaze xarisxobrivi 

gadawyoba. nanoteqnologiebis gamoyenebiT mecnierebebs ukve SeuZlia „momxmareb-

lis moTxovnebis Sesabamisad“ atomur da molekulur doneze materiis agebulebis 

cvlilebiT Secvalos misi Tvisebebi. maTi gamoyenebiT SesaZlebelia: masalis zo-

mebis, formis, morfologiuri agebulebisa da qimiuri Sedgenilobis marTva, teq-

nologiuri procesebis gaumjobeseba da produqciis samizne maxasiaTeblis srul-

yofa, axali produqciisa da procesebis SemuSaveba da sxv. amdenad, nanoganzomile-

ba iqca Tanamedrove civilizaciis axal ganzomilebad. Tanamedrove mecnierebaTa 

analitikosebis azriT, nanoteqnologia kacobriobis ganviTarebis yvela mxaris 

arsebiT progress gamoiwvevs.  

msoflios mraval qveyanaSi farTodaa gaSlili kvlevebi da didi warmate-

bebia miRweuli erTmaneTisagan iseT gansxvavebul mecnierul dargebSi, rogori-

caa: biologia, medicina, farmakologia, soflis meurneoba, ekologia, masalaT-

mcodneoba, manqanaTmSenebloba, gerontologia, kosmosis aTviseba, kibernetika da 

sxv. Tu mecnierebis prioritetuli ganviTarebis sazom erTeulad mecnierebebSi 

gacemul prestiJul nobelis premias aviRebT, davrwmundebiT, rom fizikaSi, qimi-

aSi, biologiaSi, medicinaSi... gasuli saukunis 80-iani wlebidan premiebis udidesi 
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umravlesoba nanoteqnologiebisa da maT kvlevebSi gamoyenebuli aparaturis Sem-

qmnel mecnier-mkvlevrebs mieniWaT. 

miuxedavad imisa, rom am dargSi mravali aRmoCena jer kidev win aris, mec‐

nieruli miRwevebis praqtikuli gamoyenebis msgavsi tempi mecnierebisa da teqnikis is-

torias ar axsovs. mcirdeba manZili axal aRmoCenebsa da teqnologiaSi maT gamo‐

yenebas Soris. gamoyenebiTi nanoteqnologia moTxovnadia adamianis cxovrebis yvela 

sferoSi. dRes nanomasalebi da nanoteqnika aris integrirebuli nanomeqanikuri mow‐

yobilobebi da nanorobotebi; eleqtronikisa da kompiuterebis elementaruli baza; 

zemtkice, zegamtari, zedenadi masalebi; didefeqturi katalizatorebi; bioteqnolo-

giis produqtebi; samedicino preparatebi da instrumentebi; giganturi magnituri wi-

naaRmdegobis mqone masalebi da sxv. ganviTarebul qveynebSi, nanoteqnologiebi ukve 

gamoiyeneba adamianis moRvaweobis yvela mniSvnelovan sferoSi _ janmrTelobis dac-

vis, masalaTmcodneobis, manqanaTmSeneblobis, energetikis, ekologiis, sainformacio-

sakomunikacio mimarTulebis, Tavdacvis da mraval sxva mecnierebatevad dargSi. 
 

ZiriTadi nawili 

istoriulad, nebismieri axali mecnieruli dargis Camoyalibeba-ganviTarebis 

sawyis etapze erT-erT prioritetul mimarTulebad erTiani adekvaturi termino‐

logiis SemoReba iTvleba. amJamad sxvadasxva dargis mecnierTa gaerTianebuli 

ZalebiTa da erTiani midgomiT kvlevebis Catarebis praqtika maRali tempiT mim-

dinareobs. disciplinaTSorisi kvlevebis gundSi, xSirad, gaerTianebulia fizikis, 

qimiis, biologiis, medicinis, soflis meurneobis da sxva zogadmecnieruli dar-

gebis Semadgeneli calkeuli mimarTulebis specialistTa farTo speqtri.  

nanomecnierebis, nanoteqnologiebis, nanoindustriis, agreTve maxlobeli dis‐

ciplinebis winsvla-ganviTarebam, rogorc wesi, mecnierebasa da adamianTa yofa-

cxovrebaSi axal-axali sityva-terminebi Semoitana. naTlad gamoikveTa dargobriv 

terminologiasTan harmonizebuli, zusti da sayovelTaod misaRebi universaluri, 

terminTsistemis formirebisa da sayovelTao gavrcelebis aucilebloba. drom 

moiTxova, rom erTiani saxelmZRvanelo principebis gaTvaliswinebiT da sxvadasxva 

mecnieruli mimarTulebis miRwevebis bazaze Seqmniliyo disciplinaTSorisi, yve-

lasaTvis misaRebi terminologia. iseTi terminTsistema unda Seqmniliyo, romel-

Sic yovel termins sakuTari definicia eqneboda da imavdroulad sxvadasxva dar-

gis specialistis moTxovnebs daakmayofilebda. 

nanomecnierebisa da nanoteqnologiebis disciplinaTSorisi xasiaTis, didi 

socialuri mniSvnelobisa da, informaciuli interesebidan gamomdinare, nano-

terminologiis Camoyalibeba-ganviTarebam gansakuTrebuli mniSvneloba SeiZina. 

aseTi terminologia TiToeul konkretul mecnierebaSi xels Seuwyobs Secdomebis 

Tavidan acilebas, daaCqarebs mecnierebebis ganviTarebas da sazogadoebas ixsnis 

terminologiuri siWrelis gavlenisagan. 

specialuri codnis sferoSi terminologiuri sistemis Camoyalibeba xdeba 

gakvaluli gziT. zogadad, sakuTar terminologiur velSi specialuri dargis 

nebismieri terminis (specialuri leqsikuri erTeulis) maxasiaTeblebs miekuTvneba: 

konteqstidan damoukidebloba, sinonimebis arqona, sistemuroba, erTmniSvnelov-

neba, definiciis arseboba, sizuste, simokle, eqspresiuli neitraloba, keTil-

xmovneba. garda amisa, dargobriv terminologias sakuTari mimarTulebis CarCoSi 
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dargis axali mecnieruli cnebebisa da gansazRvrebebis moqceva da specifikas-

gacnobili specialistebis urTierTgagebinebis (saTqmelis gasagebi formiT gad-

mocemis) xelSewyoba moeTxoveba.  

disciplinaTSorisi terminologiis Sedgenisas sasurvelia am niSnebis erTian 

terminTsistemaSi gaTvaliswineba. radgan realurad, mecnierebisa da teqnologiebis 

mraval dargTan Sepirapirebuli nanoterminologiis ganviTarebas garkveuli sirTu‐

leebi Seeqmna. e. buSkovskaias [8] mixedviT mudmivi komunikaciis pirobebSi gaerTia‐

nebuli sxvadasxva sferoSi momuSave specialisti disciplinaTSoris kavSirSi 

`midis~ sakuTari sferosaTvis damaxasiaTebeli cnebebiT, koncefciiT, meTodebiT, 

masalebiTa da terminologiiT. amasTan, saerTo miznis misaRwevad TiToeuli maT-

gani cdilobs problema ganixilos sakuTari meTodebiTa da rakursebiT.  

nanoteqnologiis disciplinaTSoris kvlevebSi CarTuli sxvadasxva sferos 

warmomadgeneli mkvlevrebi saerTo problemis gadwyvetisas unda gamovidnen saku‐

Tari disciplinis terminologiuri CarCodan da erTmaneTis Semavsebeli kavSiri 

Sekran (centraluri Temis ganxilvisas unda gaerTiandnen TavianTi profesiuli 

momzadebisa da praqtikuli gamocdilebis urTierTgaziarebis safuZvelze). sinam‐

dvileSi aseTi urTierTobisas, xSirad Tavs iCens realuri problema _ samecniero 

gaerTianebisaTvis saWiro erTiani terminologiis ararseboba. 

urTierTmomijnave mecnierebebSi gavrcelebuli mravali terminis definicia, 

rogorc wesi, erTmaneTs ar emTxveva da mecnierTa urTierTTanamSromlobaSi gaur‐

kvevlobebi warmoiqmneba. f. klaesigis azriT [12], nanoteqnologiaSi arsebuli ga‐

urkvevloba mkvlevrebSi gaocebas ar iwvevs. amis mizezi ki, mecnierebis am sferos 

swrafi ganviTareba da mis CamoyalibebaSi CarTuli sxvadasxva qveynisa da codnis 

sxvadasxva sferos specialistTa didi raodenobaa.  

 mkvlevarTa Soris warmatebuli komunikacia erToblivi kvlevebis safuZve-

lia da igi iwyeba sakvanZo cnebebis gansazRvrebebiT. disciplinaTSorisi samecni-

ero sazogadoebisaTvis leqsikonis uqonloba realuri problemaa. teqnikuri da 

mecnieruli leqsikis swrafi zrdisas igi TandaTan Rrmavdeba. Tanamedrove 

sainformacio-sakomunikacio saSualebebis maRali donis viTarebaSi specialistebs 

Soris mecnieruli monacemebi/codna imaze ufro swrafad vrceldeba, vidre 

samecniero terminebis cnebebze SeTanxmeba xdeba. 

nanomecniereba mravali mimarTulebis mecnierebis integrirebuli sferoa da, 

aqedan gamomdinare, misi terminTsistemis Sedgenisas gasaTvaliswinebelia garkve‐

uli moTxovnebi, kerZod: disciplinaTSorisi terminebi unda iyos universaluri, 

martivad gasagebi da misaRebi mecnierebis mravali mimarTulebis specialisti‐

saTvis. amdenad, nanoterminologiis amocanaa: disciplinaTSorisi kvlevebis mona‐

wileTa mxardasaWerad azris gamWvirvale da mkafio warmodgena, komunikaciis 

komunikaciuri kompetenciis amaRleba, iseTi terminologiis Camoyalibeba, rome-

lic misaRebi da gasagebi iqneba rogorc samecniero-teqnologiuri sferos specia-

listebis, ise sayofacxovrebo doneze arasamecniero sazogadoebis sxvadasxva 

socialuri fenisaTvis. 

mravaldargobriv terminologiasTan harmonizebulma nanoterminologiam unda 

uzrunvelyos sazogadoebis urTierTgagebineba sakuTar mravaldisciplinur ter‐

minologiur velSi. bunebrivia, am problemebis gadawyveta rogorc disciplinaT‐

Soris kvlevebSi monawile mecnierebs, ise arasamecniero sazogadoebis warmomad‐
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genlebs biZgs miscems Semxvedrad „imoZraon“ urTierTgagebinebisa da poziciebis 

gaerTianebisaken.  

praqtikulad, sxvadasxva mecnierul-teqnikuri dargobrivi terminologiebidan 

disciplinaTSorisi erTiani nanoterminologiis axali ganzogadebuli terminebis 

SemoRebas garkveuli obieqturi da subieqturi gamowvevebi Seeqmna. misi Camoyali-

beba da funqcionireba ukavSirdeba unikalur SemTxvevebs. ganvixiloT zogierTi 

maTganis Taviseburebebi da maTi gamoricxvis SesaZleblobebi: 

1. sxvadasxva dargobrivi terminologiis erT saerTo disciplinaTSoris ter‐

minTsistemaSi gaerTianebisas zogjer xdeba erTi mecnieruli mimarTulebis ter‐

minologiidan terminis gadatana meore (mimReb) terminologiaSi, Tavisi leqsikur-

semantikuri struqturiT _ disciplinaTSorisi nasesxobebi. reterminologizaciis 

procesi ganixileba, rogorc erTmaneTisgan gancalkavebulad ganviTarebadi ori 

terminTsistemis urTierTqmedeba, rac sxva terminTsistemebiT mosargeble specia‐

listSi terminis garkveul asociaciur da semantikur cvlilebebs iwvevs;  

2. nanoterminologias qmnian mecnierebis sxvadasxva dargis warmomadgenlebi. 

rogorc wesi, mecnieri terminsa da mis definicias aRiqvams sakuTari moRvaweobis 

ZiriTad mimarTulebaSi damkvidrebuli terminTsistemis Sesabamisad. sistematize‐

buli da damkvidrebuli terminologiis mqone gansxvavebul samecniero discipli‐

nebSi (fizika, qimia, biologia, medicina, masalaTmcodneoba, eleqtronika da sxv.) 

momuSave mecnieri-specialistebi erTsa da imave termins sxvadasxvagvarad aRiq-

vamen. isini sakuTari dargis meTodebsa da terminologias arian dauflebuli da 

kvlevebis Sedegebs sakuTari dargisTvis misaRebi terminebiT asaxaven. problema 

isaa, rom sxvadasxva dargSi atomur-molekulur doneze muSaobasa da TavianTi 

discilinis sazRvrebSi moqmedi terminologiiT kolegebTan urTierTobas SeCveul 

specialistebs terminebis Secvlis survili ar aqvT. isini mtkivneulad ganicdian 

SeCveuli terminis Secvlas da uWirT axal terminTan Segueba. miuxedavad amisa, 

axali termini ikafavs gzas da droTa ganmavlobaSi terminologiaSi is cvli-

lebebi imkvidrebs adgils, romlebsac specialistebi Tavidan eWviT uyurebdnen; 

3. mxedvelobaSia misaRebi calkeuli nanomecnieruli mimarTulebis ganviTare‐

bis sxvadasxva tempi. sxvaze maRali tempiT ganviTarebadi nanomecnieruli discip‐

lina axali aRmoCenis saxeldebas axdens sakuTari dargis terminologiiT. Sesabami‐

sad, axali Sexedulebis gaTvaliswinebiT xdeba dargSi arsebuli calkeuli viwro‐

specialuri terminis dazusteba-konkretizacia an moxmarebidan misi gandevna. viwro‐

specialur dargSi moZvelebuli terminebis axliT Secvlis procesi, rogorc wesi, 

iSviaTad xdeba dargis specialistebis enaTmecnierebTan urTierTSeTanxmebiT; 

4. nanomecniereba mecnierebis ganviTarebis aqamde arnaxuli siswrafiT viTar‐

deba, ramac samecniero-teqnikur terminologiaSi axali terminebisa da termino‐

logiuri Sesityvebebis mozRvaveba gamoiwvia. amasTan, mecnerebis ganviTarebis dRe-

vandeli tempi mniSvnelovnad aRemateba mecnierTa Soris terminze SeTanxmebis miR-

wevis temps, ramac araefeqturi gaxada komunikaciebSi monawile sxvadasxva mecni-

eruli mimarTulebisa da sxvadasxva qveynis specialistebs Soris profesiuli 

urTierToba da urTierTgagebineba. 

terminologiuri gaurkvevlobis Tavidan asacileblad zusti da sayovelTaod 

misaRebi nanoterminologiis Seqmnis saWiroeba gamoikveTa. dargis ganviTarebisaTvis 

aucilebeli gaxda erTiani, saerTaSoriso aRiarebis mqone terminebisa da gansazRv‐

rebebis SemuSaveba, romlebic erTnairad gasagebi iqneba sxvadasxva qveynisa da 
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codnis sxvadasxva sferoSi (2010 wlis monacemebiT _ 32) momuSave specialiste‐

bisaTvis [3]. mravali mecnieruli dargis warmomadgenelTa da enaTmecnierTa pozi‐

ciebis Sepirapirebis safuZvelze Sejerebuli, yvela specialistisaTvis gasagebi da 

misaRebi terminebi _ universaluri terminologiuri leqsika _ gaxdeba specia‐

listTa efeqturi komunikaciis garanti, gaamartivebs sxvadasxva dargisa da sxva‐

dasxva qveynis mecnierTa urTierTobebs, xels Seuwyobs maT efeqtur urTierTTanam‐

Sromlobas da saerTo terminTsistemis safuZvelze moaxdens dasmuli amocanebisa 

da miRebuli Sedegebis formulirebas, aRmofxvris azrTa sxvadasxvaobas ama Tu im 

terminis definiciis gansazRvraSi, uzrunvelyofs terminis gaazrebas, dacvasa da 

mis momavalze zrunvas mravali dargis mecnierebis erTiani poziciidan da ga‐

moricxavs yovelgvar terminologiur siWreles. 

terminologiuri gaurkvevlobis Tavidan asacileblad da Tanamedrove uni-

versaluri, standartuli nanoterminologiis CamoyalibebaSi enaTmecnierebTan er-

Tad mravali, erTmaneTisgan gansxvavebuli, dargis specialisti da standarti-

zaciis umsxvilesi saerTaSoriso organizacia monawileobs. aseTia, magaliTad: 

normalizaciis evropuli komiteti (Comite europeen de normalization, CEN), standartebis 

saerTaSoriso organizacia (the International Standards Organization, ISO) da amerikis 

erovnuli standartebis instituti (American National Standards Institute, ANSI). 

am dromde maT mier SemuSavebulia nanomecnierebisa da nanoteqnologiebis 10 

saerTaSoriso standarti, romlebic sistemurad warmodgenil sxvadasxva mecniere‐

bis terminologias asaxavs da mravali mecnieruli mimarTulebis mecnierTa yove-

ldRiuri saqmianobis interesebsa da moTxovnebs akmayofilebs. moicavs axal ter‐

minebsa da terminologiur Sesityvebebs, romelTa ganmartebebi Seesabameba Taname‐

drove mecnieruli codnis dones.  

nanomecniereba, ZiriTadad, inglisurenovania. Sesabamisad, nanoterminologiis 

standartizebuli terminebi eyrdnoba inglisuri enis leqsikur erTeulebs da inter-

nacionalizebulia. amis mizezi, Tanamedrove msoflioSi inglisuri samecniero enis 

prestiJulobasTan erTad, nanoteqnologiebis dargSi momuSave mowinave samecniero 

inglisurenovani qveynebia (aSS, iaponia da didi britaneTi). am qveynebSi nanomecni-

erebisa da nanoteqnologiis terminTsistemis formireba da terminologiis Semu-

Saveba daiwyo (da grZeldeba), ZiriTadad, inglisur enaze moRvawe mecnierebis mier. 

standartizebul inglisurenovan terminebTan erTad didi wili modis berZ‐

nul-laTinuri elementebis bazaze agebul terminebze. standartul nanotermino‐

logiaSi farTod gamoiyeneba laTinuri prefiqsebi magaliTad: ab- (ablation), ad (adhe-

sion), ambi-(ambigel), de- (delamination), di- (dielectric), il-, im-, in- (immobilization), inter- (intercalation), 
co- (coagulation), re- (recombination), sub-(subroughness), super- (supercapacitor), supra-(supramolecular), 

trans- (transmission), ultra-(ultradisperse), ex- (exfoliation). garda amisa, terminebis mniSvne-

lovani raodenoba nanomecnierebaSi Sesulia sxvadasxva erovnuli enidan da sxva-

dasxva terminTsistemidan. amave dros, nanoterminologiisaTvis niSandoblivia 

termin-Sesityvebebis simravle. 

nanoteqnologiebis sferoSi nanoobieqtebis aRsaniSnad specialistebma gamo‐

iyenes makrosamyaroSi arsebuli, formis mixedviT msgavsi obieqtebis dasaxelebebi 

da termins daumates TavsarTi „nano.“ magaliTad: nanoobieqti, nanoroboti, nano‐

boWko, nanomilaki, nanolenti da sxv. aseT SemTxvevaSi TavsarT nanos damateba ga‐

urkvevlobas ar iwvevs. formalurad igi aTobiTi (wilobiTi) TavsarTia da aRniS‐

navs romelime sididis memiliarded nawils. nanomecnierebaSi, nanoteqnologiebSi 
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da nanomasalebSi igulisxmeba metruli sistemis sigrZis ZiriTadi erTeulis _ 

metris erTi memiliardedi (10-9) nawili. meore mxriv, berZnulad sityva `nanos~ 

„jujas“ aRniSnavs da isic mcire zomis aRmniSvnelia.  

muSaobis procesSi samecniero leqsikis standartizaciiT dakavebuli organi‐

zaciebis specialistebi im daskvnamde mividnen, rom arasakmarisia ukve arsebul 

teqnikur terminebs ubralod daematos prefiqsi nano. magaliTad, iseT samecniero 

sferoebSi, rogoricaa fizika, eleqtronika, qimia, da sxv., aucilebelia universa‐

luri terminologiis Seqmna romliTac isargeblebda `sxvadasxva profesiis war-

momadgenlebi _ warmoebaSi da sakvlevi samuSaoebiT dasaqmebuli specialiste-

bidan samTavrobo sferoebTan dakavSirebul adamianebamde“ [18].  

aRsaweri procesebisa da movlenebis disciplinaTSorisma xasiaTma ganapiroba 

nanomecnierebisa da nanoteqnologiebis sferoSi gamoyenebuli terminologiis spe‐

cifikuri xasiaTi _ mravali terminis internacionalizacia da sistemaTSorisi na‐

sesxobebi. aRniSnul procesebs xels uwyobs Semdegi faqtebi: msesxebel enaSi axali 

specialuri obieqtis, procesis an movlenis nominaciis Sesabamisi mza terminer‐

Teulis ararseboba da axali cnebis enobrivi ekonomia _ erTkomponentiani terminis 

gamoyeneba mravalkomponentianis nacvlad _ mimReb enaSi. Samwuxarod, terminebis 

sirTulis gamo da terminologiuri Sesityvebebis dakonkretebis mizniT aucile‐

beli gaxda terminis vrceli aRwerilobiTi formis Semotana. magaliTad: axlo ve‐

lis optikuri maskanirebeli mikroskopia (near-field scanning optical microscopy), zedapiris 

ionur-sxivuri modificireba ( ion beam surface reconstruction) da sxv.  

„axalgazrda“ disciplina _ nanomecniereba intensiuri ganviTarebis stadiaze 

imyofeba da rogorc dargi, ise misi terminologiac Cven Tvalwin yalibdeba. pro‐

gresuli, jer kidev formirebis procesSi myofi, nanoterminologia dinamikurad vi‐

Tardeba momijnave samecniero sferoebTan nawilobrivi integrirebiT da xasiaTdeba 

amave mecnierebebis terminebis mizidvis maRali xarisxiT. NanomimarTulebis Ta‐

namedrove saerTaSoriso samecniero literaturaSi standartizebuli terminebis 

garda, kidev mravali sxva termini gamoiyeneba. mimdinareobs maTi analizi, stan‐

dartizeba, Sesabamis dokumentebSi asaxva da standartizebuli terminebis rao‐

denobis gazrda.  

nanomecnierebisa da nanoteqnologiebis ganviTarebis kvldakval axali dar-

gis standartizebuli terminebis „gaerovnuloba“ socialur moTxovnad iqca. Am-

Jamad, standartizebuli terminebi mraval erovnul enaSia asaxuli da gavrcele-

bis sayovelTao xasiaTs iRebs. standartizebuli terminologia aRiara didma bri-

taneTma, safrangeTma, germaniam, daniam, niderlandebma, CexeTma, iaponiam, samxreT 

afrikis respublikam, indoneziam da a.S. mravali qveyana ISO-s standartebs pirda-

pir erovnul standartebad iRebs.  

qarTul enaSi terminologiuri cvlilebebis asaxva da Sesabamis samecniero-

teqnologiur mimarTulebebSi gamoyeneba xels Seuwyobs mravali dargis mecnieris 

(samecniero mimarTulebis) axal inovaciur procesebTan adaptacias, sxvadasxva 

enaze terminologiis momxmareblebis urTierTgagebinebas, yvela doneze gamoye‐

nebuli terminologiis Sepirapirebas, terminologiis Sevsebas axali standarti‐

zebuli leqsikuri erTeulebiT, nanoterminologiis harmonizebul ganviTarebasa 

da terminologiaSi arsebuli naklovanebebis aRmofxvras.  

mecnierebaSi axali mimarTulebis ganviTarebam ucxo terminebisa da termino‐

logiuri Sesityvebebis mozRvaveba gamoiwvia. inglisurenovani terminebis qarTuli 
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Sesatyvisebis moZieba xSirad uSedegoa. terminTa Tavisebureba (disciplinaTSo-

risi xasiaTi) arTulebs axali samecniero terminis Canacvlebas Cvens enaSi arse-

buli SesatyvisebiT. zogjer iZulebuli varT termini nasesxebi sityvis statusiT 

CairTos terminologiaSi. droTa ganmavlobaSi isini „legitimur terminebad iq-

cevian“ da nanoterminologias „gaamdidreben“ ualternativo aRmniSvnelebiT. Qar-

Tul enaze maTi gadmotanisas saWiroa transliteraciisa da kalkirebis gamoye-

nebac (magaliTad, abliacia, asembleri, ambigeli, baqteriofagi, disipacia, kanti-

leveri, plazmoni, prepregebi da sxv.). 

unda aRiniSnos, rom qarTvel mecnierebs hqondaT mcdeloba da Seadgines ki-

dec dargobrivi „nanoqimiis da nanoteqnologiis mcire oTxenovani leqsikoni“ [22–

25]. samomavlod gasaTvaliswinebelia, rom nanomecniereba disciplinaTSorisi 

mecnieruli mimarTulebaa. qarTul enaze erTiani nanoterminologiuri leqsikonis 

Sedgena, sadac yovel termins sakuTari definicia eqneba, drois moTxovnaa. Bu-

nebrivia, yvela dargisTvis misaRebi terminologiuri qarTuli „standarti“ unda 

asaxavdes rogorc nanomecnierebis, ise nanoteqnologiebis terminebsac. saerTa-

Soriso standartuli terminebis qarTul enaze ufro Sepirapirebulad, zustad, 

logikurad da erTmniSvnelovnad gamosaTqmelad aucilebelia enaTmecnierebis 

kontrolqveS sxvadasxva dargis (fizikis, qimiis, masalaTmcodneobis, soflis 

meurneobis, medicinis, biologiis, ekologiis, radioeleqtronikis, kibernetikisa 

da sxv.) specialistTa gaerTianebuli Zalisxmeva.  

arn. Ciqobavas saxelobis enaTmecnierebis institutis enis sakiTxebis eqspert 

redaqtorebTan SeTanxmebuli „nanomecnierebisa da nanoteqnologiebis terminTa 

ganmartebiTi qarTul-inglisur-rusuli leqsikoni [26] am droisaTvis arsebul 

saerTaSoriso standartebTan harmonizebuli sastarto nanoterminologiaa. Vime-

dovnebT, rom igi garkveul, dadebiT gavlenas moaxdens am mimarTulebiT samo-

mavlod gasawev Sromaze. 

msoflios samecniero-teqnikur sivrcesTan Cveni qveynis mWidro kavSirisaTvis 

nanomecnierebisa da nanoteqnologiebis axali standartuli terminebis gamoqvey‐

nebisTanve aucilebelia moiZebnos inglisurenovani terminebis ekvivalentebi da Ta‐

ndaTan Seivsos saerTaSoriso terminologiasTan harmonizebuli nanoterminologia.  

bunebrivia, nanomecnierebisa da nanoteqnologiuri mimarTulebebiT qarTuli 

mecnierebis warmatebiT ganviTarebas mniSvnelovnad daexmareba nanoterminologiis 

problemis gadawyveta da erTiani terminologiuri leqsikonis Sedgena. swrafad 

ganviTarebadi dargis saerTaSoriso standartizebuli da unificirebuli termin‐

TsistemiT sargebloba specialists gauadvilebs urTierTgagebinebas erT- da mra‐

valenovani komunikaciebis dros. garda amisa, gaamartivebs nanoteqnologiebis gan‐

viTarebasa da gamoyenebas rogorc mrewvelobaSi, ise kvleviT seqtorSi. harmo‐

nizebuli terminologia win waswevs saerTo urTierTgagebinebas yvela im sfe-

roSi, sadac ki nanoteqnologia SeaRwevs. 

rogorc ukve iTqva, nanoproduqcia yovelwliurad mdidrdeba axal-axali na-

nomasalebiTa da nanoobieqtebiT, farTovdeba maTi gamoyenebis sferoebi da Cndeba 

terminologiuri siaxleebi. aqedan gamomdinare, unda daigegmos qarTulenovani na-

noterminologiisa da saswavlo-sacnobaro literaturis uwyveti ganaxleba. aseTi 

midgomiT Sedgenili erTiani ganaxlebadi nanoterminologiuri leqsikoni mniSvne‐

lovan samsaxurs gauwevs nanomecnierebisa da nanoteqnologiuri mimarTulebebiT 

momuSave qarTvel specialistebs. 
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daskvna 

yovelive zemoaRniSnulidan gamomdinare, dRis wesrigSi dadga iseTi sakiT-

xebi, rogoricaa: 

• nanomecnierebisa da nanoteqnologiis sxvadasxva sferoSi gamoyenebuli 

terminologiebis gaerTianebis aucilebloba;  

• erTiani standartizebuli nanoterminebis sakvanZo mniSvnelobis dadgena dis‐

ciplinaTSoris kvlevebSi monawile sxvadasxva mimarTulebis mecnierebisaTvis;  

• swrafad ganviTarebadi nanomecnierebisa da nanoteqnologiebis standartize‐

buli terminebis siis gafarToeba nanoteqnologiis ganviTarebasTan erTad;  

• saerTaSoriso midgomebTan harmonizebuli qarTulenovani nanoterminebis ro‐

lis gansazRvra erovnuli mecnierebis saerTaSoriso, globalur samecniero 

da teqnologiur procesebTan integraciaSi.  

ase rom, Cven qveyanaSi nanoteqnologiuri mimarTulebis ganviTarebisaTvis 

terminologiuri problemis gadawyveta mniSvnelovani da aqtualuria. igi gaamar-

tivebs nanoteqnologiebis ganviTarebasa da gamoyenebas kvleviT seqtorSi, mrewve-

lobasa da sayofacxovrebo mimarTulebebSi, sadac ki SeaRwevs nanoteqnologia. 
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FOR THE PURITY OF THE GEORGIAN LANGUAGE 
 

 

THE ESSENCE OF NANO SCIENCE AND ITS TERMINOLOGICAL CHALLENGES 

O. Shuradze, N. Dateshidze, N. Muzashvili, M. Osadze, L. Qarosanidze 

(F. Tavadze Metallurgy and Materials Science Institute, Arn. Chikobava Institute of Linguistics) 

Resume. The main changes in the scientific-research directions caused by the transition of the linear 

values of matter from micro to nano dimension _ a qualitative relocation of research processes from 

substances manipulation up to individual atoms manipulation and creation of new methods for studying the 
properties of matter at the atomic-molecular level was reviewed. With the use of nanotechnology, it became 
possible to control the chemical composition, size, shape and morphological structure of the material, which 
ensured the improvement of technological processes, perfecting the product characteristics and development 
of new processes and materials and etc. 

Nano science is developing by intersection of different scientific areas and accordingly, has inserted 
many new words and word combinations in the scientific terminology. There was a need to form such 
universal terminological systems which, in harmonization with various fields of terminology, guarantee the 
effectiveness of professional activity and mutual understanding of scientists in interdisciplinary researches. It 
should be noted that the interdisciplinary connection of the described phenomenon and processes created the 
necessity to introduce internationalization and intersystem loans for some expressions. 

 

 Keywords: atom; interdisciplinary science; molecule; nanoscience; nanoobject; nanorobot nano- 
terminology; nanotechnology. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

 reziume qarTul da inglisur enebze; 

 cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-

saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-

ftiT, inglisuri _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri reziume sakvanZo sityvebTan erTad _ statiis boloSi. sakvanZo 

sityvebi orive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da 

frazebs); ucxo enaze Targmani unda iyos xarisxiani da eyrdnobodes spe-

cialur dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-
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rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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