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fizika 

 

 

 

169Tm-is 93.61 kev -gadasvlis Sinagani konversiis eleqtronuli 

speqtris gamokvleva 

magda mecxvariSvili, iamze kalandaZe, mzia teteloSvili,  

manana kvirikaSvili, qeTevan baramiZe, naTela joxaZe, manana beriZe, 

marina SogiraZe 

(saqarTvelos teqnikuri universiteti) 

 

reziume: -gadasvlis multipolobis gansazRvra da Sereuli -gadasvlebis 

SemTxvevaSi minarevis wilis dadgena aucilebelia radioaqtiuri birTvebis 

agznebuli doneebis jer kidev daudgeneli fizikuri Tvisebebis Sesaswavlad da 

sxvadasxva Teoriuli birTvuli modelebis Sesamowmeblad. aseve mniSvnelovania 

birTvuli -gadasvlebis konversiuli xazebis formis gamokvleva da misi naxe-

varsiganeebis dadgena.  

konversiuli xazebis formis irgvliv dagrovili zusti raodenobrivi masala 

birTvisa da atomis doneebis Tvisebebis Sesaxeb axali informaciis miRebis saSu-

alebas iZleva. 

naSromSi warmodgenilia Tmଵ଺ଽ -is 93.61 kev -gadasvlis Sinagani konversiis 

eleqtronuli (Ske) speqtris kvlevis Sedegebi; gazomvebi Catarebulia didi garCe-

vis unaris mqone 0.04 % magnitur-prizmul -speqtrometrze; Seswavlilia	L୍, L୍୍, L୍୍୍ 

konversiuli xazebis forma da gazomilia maTi gaganierebis fardobiTi sidideebi; 

Sinagani konversiis koeficientebis (Skk) fardobiTi mniSvnelobebis saSualebiT 

gamoTvlilia rogorc 2-is, ise eleqtruli kvadripoluri minarevis wilis saSu-

alo mniSvnelobebi; dadgenilia, rom es aris +3.3 % 2 Sereuli -gadasvla. 

 

sakvanZo sityvebi: 	ߛ-gadasvla; multipoloba; Sinagani konversiis eleqtronu-

li (Ske) speqtri; Sinagani konversiis koeficientebi (Skk). 

 

 

Sesavali  

atomis birTvis mocemuli -gadasvlisas Skk-is fardobebi da maTi absolu-

turi mniSvnelobebi damokidebulia Sesabamisi birTvuli gadasvlis multipolo-

baze. multipolobis rigi ܮሬԦ ganisazRvreba sxvaobiT ܮሬԦ ൌ ௙ሬሬԦܫ െ  ௙ሬሬԦ agznebuliܫ పሬሬԦ, sadacܫ

birTvis sawyisi, xolo ܫపሬሬԦ saboloo mdgomareobebis moZraobis raodenobis momente-

bia [1]. 

birTvul gadasvlaSi sxva multipolobebic vlindeba, romlebic daiSveba 

kuTxuri momentis Senaxvis kanoniT 
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 หܫ௙ െ ௜หܫ ൑ ܮ ൑ หܫ௙ ൅  ௜ห.  (1)ܫ

eleqtromagnituri gamosxivebis tipi ganisazRvreba luwobis Senaxvis kano-

nidan: 	ܮܧ eleqtruli gadasvlisaTvis ܲ ൌ ሺെ1ሻ௅, xolo ܮܯ magniturisaTvis 

_	ܲ ൌ ሺെ1ሻ௅ାଵ.  
birTvis radiaciuli gadasvlis dros eleqtromagnituri gamosxivebis xasiaTi 

ganisazRvreba zemoT ganxiluli SerCevis wesebiT, rac kargad Cans 1-li 

cxrilidan. 

 

cxrili 1  

 gamosxivebis multipolobis kavSiri birTvuli mdgomareobis  

 luwobis cvlilebasTan -gadasvlebis dros 

 

 ܮ
birTv.  

mdg. luwoba 

1 2 3 4 5 

icvleba 5ܧ 4ܯ 3ܧ 2ܯ 1ܧ 
ar icvleba 5ܯ 4ܧ 3ܯ 2ܧ 1ܯ 

 

Skk eqsperimentuli mniSvnelobebis TeoriulTan Sedarebis safuZvelze Se-

saZlebelia im birTvuli doneebis kvanturi maxasiaTeblebis Sesaxeb msjeloba, 

romelTa Sorisac xdeba	ߛ-gadasvla. 

Skk-is mniSvneloba damokidebulia	∆ minarevis wilze, romelic mocemuli ga-

dasvlis ߛ-gamosxivebaSi warmoadgens ufro maRali rigis multipolobis wils. ma-

galiTad,	1ܯ ൅  ௜-is mniSvneloba toliaߙ gadasvlaSi Skk-is-ߛ	minarevis	2ܧ

௜ߙ  ൌ ሺ1 െ ∆ሻߚ௜
ሺଵሻ ൅ ௜ߙ∆

ሺଶሻ.	  (2) 

gamosaxuleba analogiuri iqneba sxva multipolobebis minarevisTvisac. masSi 

௜ߙ	
௅ aris ݅-ur SreSi eleqtruli	2௅-polis Skk-is Teoriuli mniSvneloba, xolo 	ߚ௜

௅݅-

ur SreSi _ magnituri 2௅-polis Skk-is Teoriuli mniSvneloba. 

(2) gamosaxulebidan Cans, rom Sereuli ߛ-gadasvlis Skk-is mniSvnelobaSi ar 

Sedis interferenciuli wevrebi. es konversiis procesis aRweras ganasxvavebs Se-

reuli -gadasvlebisaTvis kuTxuri korelaciis procesis aRwerisagan, sadac sxva-

dasxva multipolobis ߛ-gadasvlebs Soris interferencia did rols asrulebs. 

minarevis wili ∆ dakavSirebulia 	ߜଶ-Tan formuliT 

 ,  (3) 

sadac N
(L) da N

(L+!) L da L+1 multipolobebis ߛ-gamosxivebebis intesiurobebia bir-
Tvuli gadasvlis dros. 

Sereuli M1+E2-gadasvlebis K/L SefardebisaTvis (2)-dan gvaqvs: 

 . (4) 

2

2

1 



 L

L

N
N




1

2




)2(2)1(

)2(2)1(

)2()1(

)2()1(

)1(

)1(

LL

KK

LL

KK

L
K
















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msgavsi gamosaxulebebia Skk-is sxva SefardebebisTvisac. magaliTad, , , 

 da a. S. 

SeiZleba gamoTvlil iqnes Skk-ebis eqsperimentuli absoluturi mniSvne-

lobebis mixedviT [2]	ܮܯ ൅ ܮሺܧ ൅ 1ሻ Sereuli gadasvlisaTvis formuliT: 

 	ଶ ൌ
ఈಾಽିఈ೐ೣ೛೐ೝ

ఈ೐ೣ೛೐ೝିఈಶሺಽశభሻ
,		  (5) 

xolo	ܮܧ ൅ ܮሺܯ ൅ 1ሻ Sereuli gadasvlisaTvis formuliT: 

 	ଶ ൌ
ఈಶಽିఈ೐ೣ೛೐ೝ

ఈ೐ೣ೛೐ೝିఈಾሺಽశభሻ,	  (6) 

sadac exper radioaqtiuri birTvis -gadasvlis konversiis koeficientis eqs-

perimentuli absoluturi mniSvnelobaa Sesabamisi atomis garsis ݅-ur Sreze an 

qveSreze; xolo ML da E(L+1) _ Sesabamisad, Sinagani konversiis koeficientebis Te-

oriuli absoluturi mniSvnelobebi ML da E(L+1) multipolobis -gadasvlisa-

Tvis.  

Tu cdis saSualebiT gansazRvrulia -gadasvlis Sinagani konversiis koefi-

cientebis fardobiTi mniSvnelobebi, maSin 2 SeiZleba ganisazRvros Semdegi 

formuliT [3]    

 ,  (7)     

sadac 	ܴ௜ ≡
೔ೕ
೔ೖ

,  da  i-uri tipis -gamosxivebis Skk-ebis absoluturi mni-

Svnelobebia j da k Sreebze an qveSreebze. 	ܴ௘௫௣௘௥ ≡
బೕ
బೖ
	aris Skk-ebis fardobis eqspe-

rimentuli mniSvneloba j da k Sreebze an qveSreebze. 

Tu cnobilia -gadasvlis energia da elementis atomuri nomeri ݖ, sadac xde-
ba gadasvla da davuSvebT, rom gadasvla aris sufTa (minarevis gareSe), maSin sak-

marisia Skk-is mxolod erTi gazomva K-Sreze imisaTvis, rom ganisazRvros gadasv-

lis multipoloba. 

minarevis arsebobas SeuZlia Zlier Secvalos Sinagani konversiis koefi-

cientebi sufTa gadasvlis Sinagani konversiis koeficientebTan SedarebiT. imisa-

Tvis, rom calsaxad iqnes gansazRvruli multipoloba da imaSi davrwmundeT, rom 

Sinagani konversiis koeficientebidan da maTi fardobebidan miiReba erTi da imave 

minarevis wili, (2) da (3) formulebis saSualebiT aucilebelia gaizomos sxva-

dasxva qveSreze Sinagani konversiis koeficientebis ori an ramdenime Sefardeba 

mocemuli -gadasvlisaTvis. 

 

 

ZiriTadi nawili 

gazomvebi Catarda magnitur-prizmuli -speqtrometriT [4, 5]. radioaqtiur 

wyaros, romelic asxivebs sxvadasxva energiis eleqtronebs, aqvs viwro zolis 

forma. wyaros Sua nawili emTxveva kolimatoruli linzis RerZs. linzis xviebSi 

denis mocemul sidideze gansazRvruli impulsis mqone eleqtronebisaTvis wyaros 

1L
K

11

1

L
L

111

1

L
L

2

)(

)(

)(

)(

exp1

2exp

1

2

011

2022
12

er

er

k

k

k

k

RR
RR

RR
RR














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adgilmdebareoba emTxveva linzis mTavar fokalur sibrtyes. kolimatoruli 

linza axdens am eleqtronebis paralelur konebad formirebas, romlebidanac 

TiToeuli maTgani Seesabameba wyaros gansazRvrul wertils. yvela eleqtroni, 

romlebmac gaiara linzis veli, xvdeba magnituri prizmis gadamxrel velSi.  

magnitur prizmaSi gamoiyeneba organzomilebiani veli, romlis Sua sibrtye 

aris magnitis antisimetriis sibrtye. magnitis polusebi moTavsebulia erTi meo-

ris zemoT da maTi sigrZe mimarTulia x RerZis gaswvriv. eleqtronebze, romlebic 

moZraobs Sua sibrtyis axlos, magnitis kideebi moqmedebs cilindruli linzis 

msgavsad fokusuri manZiliT 	 ௖݂௬௟ ൌ


௧௚಼
, sadac  aris prizmis velis erTgvarovan 

nawilSi eleqtronebis traeqtoriis simrudis radiusi, K – dacemis kuTxe. am 

dros gadamxreli velis daZabuloba isea SerCeuli, rom im eleqronebisaTvis, 

romlebic kolimatoruli linzis mier paralelur konebad iyo formirebuli, 

xazovani fokusi Zevs magnitis xy simetriis sibrtyeSi. es imas niSnavs, rom mag-
nitze dacemuli eleqtronebis paraleluri kona misgan gamosvlis Semdeg rCeba 

paraleluri.  

magnituri prizmis Teoriis Tanaxmad, magnituri veli unda iyos organzo-

milebiani mTel sivrceSi, sadac gadis gamosakvlevi eleqtronebis nakadi. rea-

luri konstruqciisaTvis dasaSvebia am moTxovnidan mcire gadaxra im pirobiT, Tu 

mudmivi darCeba integraluri magnituri nakadi    



 dllHx cos eleqtronis ne-

bismieri traeqtoriis gaswvriv, romelic Zevs Sualedur sibrtyeSi da miekuTvneba 

prizmaze dacemul paralelur monoqromatul konas. nakadis formulaSi  lH  

magnituri velis daZabulobaa,  – kuTxe traeqtoriis  ld monakveTze eleqtronis 

siCqaris mimarTulebasa da  RerZs Soris. eqsperimentebi cxadyofs, rom magnituri 

nakadis  x -is wrfivi cvlileba Z koordinatis cvlilebis garkveul farglebSi 

gavlenas ar axdens speqtrometris garCevis unarze, radgan igi iwvevs mxolod 

gamosaxulebis simaRlis odnav gazrdas.  

agebul speqtrometrSi [6, 7] ganxorcielebulia magnituri prizmis iseTi va-

rianti, rodesac ZiriTadi magnituri nakadi mimarTulia Z RerZis perpendikula-

rulad. es uzrunvelyofs velis ganawilebis erTgvarovnebas ramdenime measedi 

procenti sizustiT im areSi, sadac gadis eleqtronebis paraleluri kona. 

speqtrometris samuSao reJimSi moyvanis dros magnituri linzebisa da prizmis 

magnituri velebis daZabulobebs Soris Tanafardoba SeirCeva ise, rom erTnairi 

impulsis mqone eleqtronebisagan kolimatoruli linzis mier formirdeba 

paraleluri nakadi. am nakads prizma gadaxris 02  kuTxiT, xolo mafokusebeli 

linza axdens maT dafokusebas fokalur sibrtyeSi, sadac moTavsebulia mimRebi 

xvreli. simetriuli variantisaTvis, e. i. rodesac k.=f.=0, speqtrometris 

dispersia gamoisaxeba formuliT [8]	ܦ ൌ 2 მ݂.ߙ݃ݐ଴. 
dispersia ganisazRvreba mafokusebeli linzis fokusuri manZiliT da ar 

aris damokidebuli kolimatoruli linzis fokusur manZilze. რogorc magnituri 

linzebi, ise magnituri prizma ikvebeba akumulatoris batareidan. eleqtronebis 

registracia xdeba Tanxvedris sqemaSi CarTuli ori geiger-miuleris mTvlelis 

saSualebiT. 
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rodesac radiოaqtiuri wyaros da mimRebi xvrelis zomebia 1×15 mm2 da 1×30 

mm2, Sesabamisad, speqtrometris garCevis unari Seadgens 0.04 %-s. mimReb xvrels 

aqvs odnav gamrudebuli forma, rac Seesabameba wyaros gamosaxulebis formas. 

kolimatoruli linzis sasargeblo sxeulovani kuTxe tolia 0.02 %-is -dan. 
speqtrometris maqsimaluri garCevis unari 0.02 % miRebul iqna maSin, rodesac 

wyarosa da mimRebi xvrelis sigane iyo 0.6 mm, xolo kolimatoruli linzis 

sxeulovani kuTxe Seadgenda sruli sxeulovani kuTxis 0.01 %-s. 

eqsperimentis dros 93.61 kev energiis -gadasvla xdeboda 169Tm birTvebis 

agznebul doneebs Soris kvanturi maxasiaTeblebiT 
ଽ

ଶ

ି
 da 	

଻

ଶ

ି
	 [9, 10], rac miuTiTebs 

imaze, rom -gadasvla ZiriTadad magnitur-dipoluri  da eleqtronul-

kvadripoluri 2 multipoluri gadasvlebis minarevia.  

radioaqtiuri wyaro luteciumis (Lu) fraqciaa, romelic Seicavs 169Lu-is 

birTvebs da gamoiyofa qimiuri meTodiT dubnis sinqrociklotronis 680 mev 

energiis protonebiT dasxivebuli tantalis samiznidan. 169Lu iSleba naxevar-

daSlis periodiT (t=2 dRe) da gadadis 169Yb-Si. 169Tm-is konversiuli speqtris 

gazomva iwyeboda Lu-is fraqciis gamoyofidan 1.5 Tvis Semdeg, am droSi Lu-is 

radioaqtiuri izotopebis radioaqtiuroba mniSvnelovnad iyo Semcirebuli. 

gamosxivebis intensiuroba miekuTvneboda ZiriTadad 169Tm-s.  

 

 

 

  

 

 

 

 

 
 

 

 

 

    

 

 

 

 
169Tm-is 93.613 kev -gadasvlis ࡵࡵࡸ ,ࡵࡸ da		ࡵࡵࡵࡸ konversiuli xazebi 

 

naxazze mocemulia magnitur-prizmuli β-speqtrometriT [6,7] gadaRebuli 
169Tm-is 93.613 kev -gadasvlis ܮூ, ܮூூ	da ܮூூூ	konversiuli xazebi. rogorc nax-dan 

Cans, yvela konversiuli xazi mTlianad aris gayofili, ramac saSualeba mogvca 

Segveswavla am xazebis forma.  

gamokvlevebma cxadyo, rom xazebi ar aris erTnairi formis. ܮூூூ xazs aqvs mi-

nimaluri naxevarsigane – (1402) ev, xolo	ܮூ da ܮூூ xazebis naxevarsiganeebia (2701) 

ܶ݉ଵ଺ଽ  ூܮ

 ூூூܮ

 ூூܮ
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ev da (2302) ev. ܮூ	da	ܮூூ xazebi, Sesabamisad, gaganierebulia	ܮூூூ-is mimarT 130 da 90 

ev-iT (cxrili 2). konversiuli xazebis gaganiereba SeiZleba aixsnas Tmଵ଺ଽ -is 

atomis ܮ	qveSreebis energetikuli doneebis bunebrivi siganeebis gavleniT 

konversiis procesze. am movlenis damzera SesaZlebelia mxolod maSin, rodesac 

speqtrometris garCevis unaris gazrdis Sedegad konversiuli xazis naxevarsigane 

atomis agznebuli doneebis bunebrivi siganis rigisa xdeba. 

 

cxrili 2 

૚૟ૢܕ܂ -is 93.61 kev -gadasvlis	۹, ۷۷۷ۺ ,۷۷ۺ ,۷ۺ konversiuli 

xazebis naxevarsiganeebi 

 

birTvi ܧఊ, kev 
konversiuli xazebis naxevarsigane ev-Si 

ூܮ ூூܮ ூூூܮ
Tmଵ଺ଽ  93.613 2701 2302 1402.5 

 

me-3 cxrilSi mocemulia Tmଵ଺ଽ -is 93.613 kev -gadasvlis eqsperimentis Sedegad 

miRebuli Skk Sefardebis mniSvnelobebi ܮ	qveSreebze, [11] naSromis mixedviT gamo-

Tvlili Sesabamisi Teoriuli mniSvnelobebi da aseve 2-isa da E2 multipolobis 

minarevis wili a.  
 

cxrili 3 

૚૟ૢܕ܂ -is 93.61 kev -gadasvlis Skk-ebis fardobebis eqsperimentuli da  

Teoriuli mniSvnelobebi, ࢾ૛-is sidideebi da  minarevebis procentuli wili 

 

birTvi ܧఊ, kev 
Skk 

fardoba 
eqsperimenti

Teoria [11] 
 ଶ ܽሺ%ሻߜ

1ܯ 2ܧ

Tmଵ଺ଽ  93.613 
ூܮ ⁄ூூܮ  5.50.2 11.010 0.113 0.039 3.7

ூூூܮ ⁄ூܮ  0.480.03  0.143 1.042 0.030 2.9

 

me-4 cxrilSi mocemulia gamosakvlevi -gadasvlis Skk-ebis absoluturi 

mniSvnelobebi, romlebic dadgenilia me-3 cxrilis monacemebis mixedviT. 

 

cxrili 4 

૚૟ૢܕ܂ -is 93.61 kev -gadasvlis Skk-ebis eqsperimentuli da Teoriuli  

absoluturi mniSvnelobebi	ࡵࡵࡵࡸ ,ࡵࡵࡸ ,ࡵࡸ ,ࡷ	qveSreebze 

 

birTvi ܧఊ, kev 
absoluturi 

Skk 
eqsperimenti 

Teoria [3] 
multipoloba 

1ܯ  2ܧ

ܶ݉ଵ଺ଽ  93.613 
ூ 0.425ܮ 0.436 0.116 

1ܯ ൅ ூூ 0.077ܮ 2ܧ3.3% 0.0396 1.027 
ூூூ 0.037ܮ 0.00568 1.070 
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me-3 cxrilidan gamoTvlili 2-is saSualo mniSvnelobaa	ߜଶ ൌ 0.034 േ 0.03, xo-

lo 2ܧ	multipolobis minarevis wilis saSualo mniSvneloba 	ܽ ൌ ሺ3.3 േ 0.3ሻ	%, rac 

Seesabameba me-4 cxrilSi multipolur Sedgenilobas. 

 

 

daskvna  

gamokvleulia		 Tmଵ଺ଽ -is 93.61 kev -gadasvlis Sinagani konversiis eleqtronuli 

(Ske) speqtri. Seswavlilia 	ܮூ, ܮூூ, ܮூூூ konversiuli xazebis forma da gazomilia 

maTi gaganierebis fardobiTi sidideebi. Skk-is fardobiTi mniSvnelobebis dax-

marebiT gamoTvlilia 2-is saSualo mniSvneloba 2=0.0340.003 da eleqtruli kvad-

ripoluri minarevis wilis saSualo mniSvneloba a=(3.30.3) %. 
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INVESTIGATION OF INTERNAL CONVERSION ELECTRON SPECTRUM 
OF ૚૟ૢܕ܂  93.61 KEV ઻-ۼ۽۷܂۷܁ۼۯ܀܂ 

M. Metskhvarishvili, I. Kalandadze, M. Teteloshvili, M. Kvirikashvili, K. Baramidze,  
N. Jokhadze, M. Beridze, M. Shogiradze  

(Georgian Technical University)	 

 
Resume: Determination of multipoles of ߛ-radiation and establishment of share of admixture in the 

case of mixed ߛ-transition is necessary to study the physical properties of the excited levels of nuclei and to 
the verify of different theoretical nuclear models. It is also important to investigate the forms of conversion 
lines and determination its half-widths.  

Accumulated quantitative materials give possibility to receive new information about nuclei and 
atomic levels.   

There are presented the results of investigations of internal conversion electron (ICE) spectrum of 
169Tm 93.61 keV ߛ-transition. Measurements were carried out by means of magnetic beta spectrometer with 

0.04% high resolution. Forms of ܮூ, ܮூூ, ܮூூூ conversion lines are studied and relative amounts of their 

expansions are measured. Mean quantity of 2 from the established internal conversion coefficients (ICC) are 

calculated 2=0.0340.003. Average significance of the share of electric quadripole admixture a=(3.30.3)% 

are found, which corresponds to +3.32 mixed –transition. 
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multipole; ߛ-transition. 
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Мецхваришвили М. Р., Каландадзе И.Г., Тетелошвили М. Г, Квирикашвили М. Г., 

Барамидзе К. К., Джохадзе Н. А., Беридзе М., Шогирадзе М. Х. 

(Грузинский технический университет) 

 

Резюме. Определение мультипольности -перехода и доли примесей при смешанных -
переходах необходимы для изучения еще неизвестных физических свойств возбужденных уровней 
радиоактивных ядер и для проверки различных теоретических ядерных моделей. Также очень важно 

исследование формы конверсионных линий ядерных -переходов и определение их полудлин. 
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Точные количественные материалы, собранные о формах конверсионных линий дают 
возможность сбора новой информации о свойствах ядра и уровней атома. 

В труде представлены результаты исследования электронного (ЭВК) спектра внутренней 

конверсии 93.61 кэв -перехода 169Tm-а. Измерения проведены на магнитно-призмовом - 

спектрометре с большим разрешением (0.04%). Изучены формы ܮூ, ܮூூ, ܮூூூ конверсионных линий и 
измерены относительные величины их расширения. При помощи относительных значений 

коэффициентов внутренней конверсии (КВК) вычислены средние значения как 2, так и доли 

электрической квадрипольной примеси. Установлено, что это _ +3.3 % 2 смешанный -переход. 

 

Ключевые слова: -переход; коэффициенты внутренней конверсии (КВК); мультипольность; 

электронный (ЭВК) спектр внутренней конверсии. 
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samSeneblo meqanika da seismomedegoba 

 

 

 

nagebobaTa antiseismuri RonisZiebebi da miwisZvrisagan dacvis 

zogierTi aspeqti 

malxaz bediaSvili, gela yifiani, mixeil Todua 

(saqarTvelos  sainJinro akademia, saqarTvelos saaviacio universiteti, 

saqarTvelos teqnikuri universiteti) 

 

 

reziume: SemuSavebulia rkinabetonis karkasuli, msxvilblokuri, msxvilpa-

neluri da aseve monoliTuri Senobebis seismomedegobis amaRlebis RonisZiebebi, 

romlebic iTvaliswinebs seismoizolaciis sistemebis gamoyenebas; ganxilulia 

seismurad aqtiur qveynebSi masobrivad gamoyenebuli seismodamcavi izolatorebis 

sistemebi, maTi gaangariSebis meTodebi da saZirkvlebSi ganTavsebuli SekumSuli 

seismosaizolacio rezinliTonis an rezinplastikis sayrdenebis konstruirebis 

sakiTxebi; aseTi sayrdenebis damzadeba da gamoyeneba xdeba rogorc axali mSeneb-

lobis dros, ise arsebuli, sarekonstruqcio da dazianebuli nagebobebis aRdgena-

gaZlierebis SemTxvevaSi.                                              

seismoizolaciis sistemebis gamoyenebiT nagebobebze moqmedi seismuri zegav-

lena daaxloebiT 1,5_2,0-jer mcirdeba. 

rekomendebulia nagebobaTa konstruireba eqsperimentulad Seswavlili da 

eqspluataciaSi danergili konstruqciuli sistemebis, maTi kvanZebisa da gaangari-

Sebis meTodebis gamoyenebiT. amasTan, miwisZvriT gamowveuli zaralisa da msxverp-

lis Sesamcireblad mizanSewonilia seismur regionebSi zemoT CamoTvlili seis-

moizolaciis sistemebisa da SenobaTa konstruirebis dros gamoyenebuli da praq-

tikaSi gamocdili elementebis aTvisebis garda, miwisZvris prognozirebis axali 

meTodebis ganxorcieleba.  

dRes umTavresia seismologebis winaSe mdgari problema, romelic exeba ara 

marto mosalodneli miwisZvris zust prognozirebas, aramed miwisZvris dros nage-

bobis qcevis prognozirebasac. 

 

sakvanZo sityvebi: adaptacia; antiseismika; dempferebi; disipacia; rezinliToni; 

sayrdenebi; seismika; seismologia. 

 

 

Sesavali 

saqarTvelo maRali seismuri aqtiurobis zonaSi mdebareobs. miwisZvris ze-

moqmedebiT saukuneebis manZilze ingreoda da amJamadac ingreva mravali Senoba-

nageboba. 

erT-erTi pirveli cnoba miwisZvris Sesaxeb mowodebulia basil zarzmelis 

mier (VIII_IX ss.), romelic momxdars ase agviwers: “wasvlad vemzadebodiT, aha esr 

iqmna Zvrai da oxrai raime, viTarca qarisai da ganvkvirdiT friad”. 
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giorgi mTawmindeli (XI s.) ki gvamcnobs: “da SeiZra mTai igi ZvraTa didiTa 

da yovelnive misra zeda daeces”. 

qvemoT mocemulia damangreveli miwisZvrebis CamonaTvali qronologiurad: 

 1088 weli, Tmogvis miwisZvra. magnituda _ 6,5; 

 1283 weli, mcxeTis miwisZvra (am dros Camoiqca sveticxovlis gumbaTi); 

 1283 weli, samcxis miwisZvra. magnituda _ 7,0; 

 1742 weli, alaverdis miwisZvra. magnituda _ 6,7; 

 1899 wlis 31 dekemberi, 0:50 sT; axalqalaqis miwisZvra. magnituda _ 6,3,  
intensiuroba _ 8_9 bali, daiRupa 240 kaci; 

 1920 wlis 20 Tebervali, gori. pirveli Zlieri biZgi dafiqsirda 02:55 sT-ze, 

ganmeorebiTi _ 14:45 sT-ze. magnituda _ 6,2, intensiuroba _ 8_9 bali. 9-

baliani biZgi goridan 3 km-Si aRiniSna, q. gorSi ki _ 8 bali. daiRupa 114 

kaci. amis Semdeg goris mazra TiTqmis aRar arsebobda; 

 1940 wlis 7 maisi, 22:23 sT; tabawyuri. miwisZvris epicentri tabawyuris 

tbasTan mdebareobda. magnituda _ 6, xolo intensiuroba epicentrSi _ 8 ba-

li. daingra Senoba-nagebobebi. daiRupa 40 kaci; 

 martvilis 1957 wlis 26 ianvrisa  (16:30 sT; magnituda _ 7 bali) da 29 

ianvris (15:17 da 15:21 sT _ 8 bali) miwisZvrebi, romlebmac mniSvnelovani 

zarali gamoiwvia: daingra Senobebi, magram msxverpli ar yofila; 

 1963 wlis 16 ivlisi, 18:27 sT. afxazeTi, kodoris xeoba, sof. CxalTa; 

miwisZvris magnituda _ 6,4, intensiuroba epicentrSi _ 9 bali. radgan teri-

toria meCxrad dasaxlebulia, miwisZvras msxverpli ar mohyolia. CxalTis 

mimdebare soflebSi dazianda saxlebi. miwisZvris Tanamdevi iyo mewyrebi da 

kldeebis CamoSla; 

 1978 wlis 2 ianvari, 06:31 sT; dmanisi. miwisZvris magnituda – 5,3, xolo 

intensiuroba epicentrSi _ 7_8 bali. umniSvnelo zaralsa da ngrevas, 

sabednierod, msxverpli ar mohyolia; 

 1986 wlis 13 maisi, 8:44 sT; faravnis tba. miwisZvris magnituda _ 5,6, 

intensiuroba epicentrSi (faravnis tbasTan, javaxeTis zeganze) _ 8 bali. 

mimdebare soflebSi daingra saxlebi. miwisZvris Sedegad daiRupa 2 adamiani; 

 1991 wlis 29 aprili, 9:12 sT; raWis miwisZvra, romlis epicentri iyo Tofara-

sabvis qedis aRmosavleTiT. miwisZvris Sedegad CamoiSala klde, romelmac 

gadaketa md. xaxiaTiswylis viwro xeoba da warmoqmna 100 m siganisa da 300 m 

sigrZis tba. miwisZvris Sedegad CamoSlili masis qveS mohyva 20-komliani 

sofeli 40 mcxovrebiT. es XX saukuneSi saqarTvelos teritoriaze momxdari 

yvelaze Zlieri miwisZvra iyo. magnituda 7,0, intensiuroba epicentrSi _ 9 

bali. miwisZvram didi ngreva gamoiwvia raWis, imereTis, Sida qarTlis 

regionebSi. daingra da dazianda daaxloebiT 25 000Asacxovrebeli saxli. 

usaxlkarod darCa 100 000-mde kaci. daiRupa _ 200 adamiani. miwisZvriT miye-

nebuli zarali 1991 wlis kursiT 10 mlrd maneTad Sefasda. 4_5 bali 

intensiurobis ryeva TbilisSic igrZnoboda.DA 

raWis miwisZvris Semdeg 18 afterSoki dafiqsirda. maT Soris yvelaze   

Zlieri iyo 1991 wlis 15 ivniss, 0:05 sT-ze momxdari afterSoki, romlis magnitudam 

6,1, xolo intensiurobam epicentrSi 8 bali Seadgina, rasac mohyva msxverpli da 

ngreva; 
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 1992 wlis 23 oqtomberi, 23:19 sT; barisaxos miwisZvra. raWis miwisZvridan 

weliwadnaxevris Semdeg es gaxldaT kidev erTi Zlieri miwisZvra, romlis 

magnituda iyo 6,3, xolo intensiuroba epicentrSi _ 7_8 bali. miwisZvras 

msxverpli ar mohyolia. zarali umniSvnelo iyo;  

 1997 wlis 27 noemberi, 17:34 sT; xaSmis maxloblad momxdari miwisZvris mag-

nituda _ 5,3, intensiuroba epicentrSi _ 7 bali. dazianda Senobebi; xaSmsa 

da maxlobel soflebSi msxverpli ar yofila. miwisZvra mkveTrad igrZno-

boda TbilisSic; 

 2002 wlis 25 aprili, 17:34 sT., Tbilisis miwisZvra. magnituda _ 4,5, 

intensiuroba epicentrSi _ 7 bali. epicentri iyo CuRureTidan Tbilisis 

zRvis mimarTulebiT. dazianda 12 000 Senoba gansakuTrebiT Zvel ubnebSi _ 

CuRureTSi, sololakSi, naZaladevSi, mTawmindis raionSi. daiRupa 5 kaci. 

pirdapirma zaralma 300 000 aSS dolari Seadgina, Tumca realuri zarali 

ufro meti iyo; 

 2006 wlis 6 Tebervali, dilis 8 sT; raWa. miwisZvris magnituda _ 5,2, inten-

siuroba epicentrSi _ 6_7 bali. dazianda bevri sacxovrebeli saxli; 

 2009 wlis 7 seqtemberi, 22:46 sT; raWa. miwisZvris magnituda _ 5,9, intensiu-

roba epicentrSi _ 7_8 bali. msxverpli ar yofila. dazianda bevri Senoba; 

 2011 wlis 19 ianvari, 22:46 sT; baRdaTi. miwisZvris magnituda _ 5,4, intensiu-

roba epicentrSi _ 7 bali. miwisZvras mohyva ngreva. msxverpli ar yofila; 

 2012 wlis 25 dekemberi, Sav zRvaSi, foTis dasavleTiT 40 km-ze 22:44 sT-ze 

dafiqsirda miwisZvra, ganmeorda _ 22:55 sT-ze. pirveli biZgebis magnituda 

iyo 5,6, meorisa _ 4,9, magram, radgan miwisZvra zRvaSi, napiridan moSorebiT 

moxda, ngreva da msxverpli ar mohyolia; 

 2016 wlis 12 ivlisi, 10:14 sT-ze dmanisidan 15 km-ze (dasavleTiT) moxda 

miwisZvra. magnituda _ 4,8, intensiuroba epicentrSi _ 7 bali. miwisZvras 

msxverpli ar mohyolia. ryeva TbilisSic igrZnoboda. 

zemoaRniSnulidan gamomdinare, saqarTveloSi seismomedegobasTan dakavSire-

buli yvela sakiTxi metad aqtualuria da moiTxovs gadaudebeli qmediTi Ronis-

Ziebebis ganxorcielebas. 

 

 

ZiriTadi nawili 

seismoizolatorebis gamoyeneba mSeneblobaSi. cnobilia, rom saangariSo 

miwisZvra iwvevs nagebobebSi sxvadasxva sididis bzarebis warmoqmnas. ganmeorebiTi 

biZgebis dros bzarebis raodenoba matulobs, rac amcirebs seismomedegobas. amav-

droulad mcirdeba Senobis sixiste da seismuri datvirTvis sididec. Tu viciT, 

rom Senobis sixistis Semcirebam SeiZleba masze mosuli seismuri zegavlenis 

Semcirebac gamoiwvios, unda vifiqroT, rom am gziT SesaZlebeli iqneba nagebobis 

gadarCena.N 

swored am garemoebam ubiZga mecnierebs daewyoT seismuri zemoqmedebisagan 

dacvis sistemis Zieba. bolo wlebSi Seiqmna praqtikaSi danergili ramdenime 

saangariSo meTodi [1_20]. es meTodebi iTvaliswinebs iseTi seismoizolaciis 
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sistemebis gamoyenebas, rogoricaa aqtiuri da pasiuri seismoizolaciis da seis-

momedegobis sxva sistemebi. 

seismoizolaciis arsi mdgomareobs nagebobis sakuTari rxevis periodis 

gadanacvlebaSi (xisti konstruqciebisaTvis, Cveulebriv, T=0,3_1 wm-s, ufro maRali 

periodis SemTxvevaSi T=2_3 wm-s), rac imisAsaSualebas iZleva, rom mniSvnelovnad 

SevamciroT miwisZvris dros nagebobaze moqmedi aCqarebis sidide da movaxdinoT 

nagebobis `izolacia~ miwis zeda nawilisagan. 

am sistemebis ZiriTadi daniSnulebac swored Senobis or nawilad (or calke 

masad) gayofaa. 

saZirkveli ewyoba, magaliTad, xist filaze, sadac ganlagdeba (sardafis 

farglebSi)Gsvetebi an kedlebi da maTze ganTavsdeba seismoizolatorebi, xolo 

am seismoizolatorebze _ rkinabetonis filebi an koWebi, romlebzedac Semdeg ai-

geba ZiriTadi Senoba. 

miwisZvriT gamowveuli dinamikuri horizontaluri zemoqmedeba an ar gadae-

cema miwiszeda nagebobas da mTlianad STainTqmeba miwisqveSa nawilSi ganlage-

buli izolatorebiT an umeteswilad Seamcirebs maT gavlenas. 

seismoizolaciis sistemebSi uzrunvelyofilia saZirkvlis konstruqciidan 

miRebuli meqanikuri energiis Semcireba. es miiRweva saZirkvelsa  da  ZiriTadi  

Senobis moculobebs Soris sahaero RreCos datovebiT; masSi ganTavsdeba amorti-

zatorebi (rezinliTonis sayrdenebi), romlebic Tavisi moqnilobiT (damyolobiT) 

STanTqavs Senobis damangrevel deformaciebs. aseTi saZirkvlebi (amortizatorebi) 

uzrunvelyofs gruntis Tavisufal gadaadgilebas, romlis rxevis amplituda 

metia damangreveli miwisZvris amplitudaze, amitom gruntis seismuri rxevebi ver 

gamoiwvevs Zalvebis gadacemas kedlebsa da mTel Senobaze. 

gaangariSebiT dadginda, rom izolatorebis sistemis gamoyenebiT miwisZvris 

intensiuroba mcirdeba 1,5_2 baliT. 

dReisaTvis seismoizolaciis sistemebi [1] farTodaa gavrcelebuli rogorc 

dabalsarTulian, ise maRliv (101 sarTulamde) mSeneblobaSi (TiTqmis yvela seis-

moaqtiur qveyanaSi saqarTvelos garda). 

moskovis samSeneblo konstruqciebis centraluri institutis mier SemoTa-

vazebulia rezinliTonis sayrdenebiT aRWurvil SenobaTa gaangariSebis meTodi 

seismur datvirTvebze, sadac gamoyenebulia seismuri zemoqmedebis modificire-

buli speqtri. aseTi wesi mniSvnelovnad amcirebs gaTvliT simZlavreebs drekad 

stadiaSi nagebobis gaangariSebis  Sesrulebis xarjze. 

angariSi sruldeba  or etapad: pirvel etapze Senobis qveda izolirebul 

nawilze ganisazRvreba seismuri datvirTva, risTvisac gamoiyeneba specialurad 

miRebuli aCqarebis speqtris grafiki; meore etapze sruldeba statikuri gaangari-

Seba zeda izolirebuli nawilis gaTvaliswinebiT. magaliTad, soWSi 25-sarTuli-

ani Senobis gaangariSeba Sesrulda avtomatizebuli programuli kompleqsis Ing + 

2010-is saSualebiT. 

gaangariSeba aseve SesaZlebelia koreqtirebuli programuli kompleqsi ЛИРА 

9,6-iT [21]. 

seismoizolacis sistemebi. rogorc cnobilia, dapatentebulia asamde seismo-

izolaciis sistema. 

ganvixilavT zogierT maTgans:  
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aqtiuri seismodamcavi sistemebi energiis damatebiT wyaroebs da elementebs 

CarTavs. maTi saSualebiT xdeba am wyaroebis muSaobis regulireba, magram radgan 

es yvelaferi sakmaod Zviri jdeba, amitom naklebad gaმoyenebadia; 

pasiur seismodamcav sistemebSi Sedis seismodamxSobi da seismoizolaciis 

saSualebebi. aq damatebiTi energiis wyaroebi ar gamoiyeneba; 

seismodamxSobi sistemebi Seicavs dempferebsa da dinamikur damxSobebs, 

romlebSic meqanikuri energia gardaiqmneba sxva saxis energiad, rac iwvevs rxevis 

dempferirebas an gadanawilebas dasacav konstruqciebSi damxSobamde. 

yvela cnobil meTodTan erTad seismomedeg mSeneblobaSi farTo gavrceleba 

pova adaptirebulma sistemebma, sadac dinamikuri maxasiaTeblebi Seuqcevadad 

icvleba miwisZvris procesSi, radgan “egueba” seismur zemoqmedebas. 

Senobis qveda sarTulis mzid dgarebs Soris ewyoba kavSirebiani (bmuli) 

panelebi, romlebic gamoirTveba intensiuri seismuri zemoqmedebisas maSin, roca 

zemoqmedebis speqtrSi Warbobs periodebi, romlebic tolia an axlosaa Tavisi 

mniSvnelobiT nagebobis Tavisufali rxevis periodTan. rodesac seismuri dartymis 

zemoqmedebiT kavSirebiani panelebi wyvets muSaobas, Tavisufali rxevis sixSire 

ecema, xolo rxevis periodi izrdeba da mcirdeba seismuri datvirTva [19]. 

dabalsixSiriani biZgis zemoqmedebis dros kavSirebiani panelebis mqone 

Senobis Tavisufali rxevis periodi sagrZnoblad dabalia gruntis mometebul 

periodTan SedarebiT; amitom rezonansuli gamovlineba sustia da kavSirebiani 

panelebi ar ingreva. es meTodi gansakuTrebiT efeqturia, roca mosalodneli 

seismuri zemoqmedebis sixSiris prognozi cnobilia.  uaryofiTi mxarea is, rom 

miwisZvris Semdeg gamorTvadi kavSirebis dangrevisas saWiroa maTi aRdgena, rac 

yovelTvis praqtikulad ver xerxdeba. garda aRniSnulisa, zogjer miwisZvris pro-

cesis daskvniT stadiaSi xdeba moWarbebuli zemoqmedebis sixSiris Semcireba, ris 

Sedegadac SesaZlebelia meoreuli rezonansis warmoqmna da Senobis konstruqciis 

zidvis unaris dakargva. am SemTxvevaSi saWiroa specialuri konstruqciuli Ro-

nisZiebebis gamoyeneba, rac damatebiT xarjebTan da mSeneblobis gaZvirebasTanaa 

dakavSirebuli. 

seismoizolaciis sistemebis danergva mSeneblobaSi samSeneblo normebisa da 

wesebis Sesabamisad (pn 01.01-09) unda xdebodes. aTi sarTulis zemoT maRlivi Se-

nobebis arakldovan gruntebze mSenebloba unda ganxorcieldes ximinjovani an 

mTliani filiT, an rkinabetonis filisa da ximinjebis kombinaciiT. prioriteti, 

saerTod, ximinjovan saZirkvlebs  eniWeba. 

ximinjovani saZirkvlebis dadebiTi roli mSeneblobaSi da maTi wi-

naaRmdegobis unari seismur zemoqmedebaze. ximinjebis pozitiuri gavlena nage-

bobis dinamikur maxasiaTeblebze sayovelTaod cnobilia. amitom ximinjovani 

saZirkvlebis mowyoba warmoadgens swor, gamarTlebul sainJinro gadawyvetas. 

sust gruntebSi ximinjovani saZirkvlebis efeqtianobas seismur raionebSi Se-

iZleba mivaRwioT im SemTxvevaSi, Tu ximinjebs davayrdnobT seismurobis I kate-

goriis grunts. I kategoriis gruntebze ximinjovani saZirkvlebis dayrdnobis 

dros pirvel rigSi unda dadgindes maTi zidvis unari.  

`Sualeduri baliSebi~ axali sityvaa seismuრ raionebSi ximinjovani saZir-

kvlebis gamoyenebisas. 
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gasuli saukunis bolos CileSi, ruseTsa da moldaveTSi SemoTavazebuli iyo 

inertuli masalisagan mowyobili ximinjovani saZirkvlebi da `Sualeduri 

baliSebi~. 

Cveni azriT, am meTods dadebiTi Sedegebi unda mohyves im SemTxvevaSi, Tu 

rostverksa da ximinjs Soris ar aris xisti kavSiri. ximinjebis zemoT, romlebic 

mesame kategoriis seismuri Tvisebebis gruntSia Casobili, Cayrili da Semkvrive-

bulia qviSa-RorRis `baliSi~. am `baliSze~ ewyoba Cveulebrivi rostverkis tipis 

rkinabetonis konstruqcia, romelic gaiangariSeba, rogorc koWi drekad fuZeze.  

SualedurbaliSiani ximinjovani saZirkvlebi mkveTrad amcirebs nagebobis 

zeda nawilze gadacemul horizontalur seismur datvirTvas, romelic gadanawil-

deba, anu ganibneva, `baliSis~ mier. 

miwisZvris prognozireba. adamiani uxsovari droidan cdilobda miwisZvris 

prognozirebas, raTa gadaerCina Tavisi sicocxle da monagari. 

miwisZvris dros seismurad aqtiur qveynebSi adamianTa usafrTxoeba da Se-

noba-nagebobebis SenarCuneba warmoadgens yvelaze mniSvnelovan samecniero-teqni-

kur da socialur-ekonomikur problemas. istoriulad Camoyalibda, rom miwisZvri-

sagan dacva pirvel rigSi yovelTvis gulisxmobs misi moxdenis drois winas-

warmetyvelebas. miaCndaT, rom momavali miwisZvris drosa da adgilis codnis 

SemTxvevaSi SesaZlebelia adamianTa winaswari evakuacia Senoba-nagebobebidan usa-

frTxo adgilebSi da amgvarad miwisZvrisagan Tavis dacva. 

warsulSi momxdari miwisZvrebis gamocdilebam cxadyo, rom dacvis amgvari 

meTodis gamoyenebiT erTeul SemTxvevebSi miRweulia dadebiTi Sedegi; umetes 

SemTxvevaSi ki Zlierma miwisZvrebma gamoiwvia ara marto aTasobiT Senoba-nage-

bobis ganadgureba, aramed aTasobiT adamianis sikvdilic.  

ras miaRwia mecnierebam axali saukunis dasawyisisaTvis? 

dapatentebulia miwisZvris prognozirebis geofizikuri xelsawyo – sadguri 

`tropotena~, romelic muSaobs baqoSi, islamabadSi (pakistani), jakartaSi (indo-

nezia) da stambulSi (TurqeTi). 

Seiqmna miwisZvrebis prognozirebis globaluri qselebi, romlebSic Sedis is 

qveynebi, romlebsac aqvs es sadguri-xelsawyo. 

ruseTis mecnierebaTa akademiis cimbiris ganyofilebaSi (q. tomski) Seiqmna da 

moqmedebs geofizikuri registratori, romlis saSualebiTac xdeba teritoriebis 

seismosaSiSroebis prognozireba da miwisZvris keris gansazRvra [23]. 

miwisZvris prognozirebis problemebze muSaoben saqarTvelos sapatriarqos 

wmida andria pirvelwodebulis saxelobis qarTuli universitetis specialiste-

bic [24].  

principSi, ras miscems sazogadoebas miwisZvris prognozirebis amocanis 

dadebiTi gadawyveta. es, ra Tqma unda, ver gvixsnis miwisZvrisagan. miwisZvra mainc 

moxdeba da gamoiwvevs Senoba-nagebobebis, istoriuli da kulturuli Zeglebis 

ganadgurebas. yvelaze warmatebuli prognozis drosac ki miwisZvris epicentris 

adgilis miTiTeba SesaZlebelia mxolod aTeuli kilometris sizustiT, droisa _ 

ramdenime dRidan ramdenime Tvemde an wlamde, Zalisa – magnitudis 1_2 balis 

farglebSi. ibadeba bevri kiTxva orazrovani pasuxiT _ mTavari dacviTi Ronis-

Ziebis _ evakuaciis _ mimarT [5]. 

Tu nawinaswarmetyvelebi epicentri iqneba did dasaxlebul centrTan axlos, 

gaCndeba uamravi kiTxva: Tu ra droiT unda moxdes adamianTa evakuacia, SeCerdeba 
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Tu ara samrewvelo warmoeba, satransporto saSualebebis moZraoba, socialuri da 

samedicino momsaxureba, adamianTa migracia. vin aanazRaurebs zarals da 

kompensacias araswori prognozis SemTxvevaSi? daisjeba Tu ara mcdari prognozis 

Semdgeni specialisti; gamarTldeba ki ekonomikuri zarali mxolod imiT, rom 

miwisZvra SesaZloa yofiliyo? prognozirebadi miwisZvrisagan dacvis RonisZiebebi 

sazogadoebaSi gamoiwvevs did politikur, ekologiur, socialur, finansur da 

fsiqologiur vnebaTaRelvas [5]. 

inJinrebsa da mecnierebs ukve didi xania CamouyalibdaT mosazreba, rom 

miwisZvrisagan dacvis saukeTeso gza saimedo seismomedegi mSeneblobaa, rac 

upirveles yovlisa SeiZleba ganxorcieldes seismuri zemoqmedebis koncefciebis, 

gaangariSebis principebis, Senobeba-nagebobebis dagegmarebisa da agebis, e. i. 

seismomedegi mSeneblobis normebis sistematuri gaumjobesebiT. amitom mecnierTa 

da damproeqtebelTa mizani Senoba-nagebobebis dagegmarebisa da agebis iseTi prin-

cipis SemuSavebaa, romlis ganxorcielebisas garantirebuli iqneboda adamianebis 

sicocxlis usafrTxoeba, aRWurvilobisa da qonebis SenarCuneba antiseismur 

RonisZiebebze minimaluri danaxarjebiT, seismuri riskis sididis minimumamde day-

vana. amis miRweva, Cveni azriT, SesaZlebelia arsebuli yvela seismodamcavi meTo-

dis kompleqsuri gamoyenebiT: 

 Senobebi unda daproeqtdes da aSendes dReisaTvis arsebuli Teoriuli da 

praqtikulad ukve gamocdili konstruqciuli elementebis gaTvaliswinebiT; 

 yvela sapasuxismgeblo obieqti (baga-baRi, skola, saavadmyofo; samTavrobo, 

saxanZro, sapatimro da policiis Senobebi) unda aSendes seismoizolaciis 

sistemebis gamoyenebiT; 

 seismoaqtiur qalaqebSi unda amoqmeddes miwisZvris prognozirebis xelmi-

sawvdomi meTodebi (Tundac zemoT naxsenebi), romelTa qselSi mizanSewo-

nilia Cveni dedaqalaqis CarTvac. 

aqselerogramebis registracia. bolo 50_60 wlis ganmavlobaSi Zlieri 

miwisZvrebis didi raodenobis aqselerogramebis registraciisa da deformirebuli 

myari sxeulebis meqanikis sferoSi miRweuli warmatebebis safuZvelze SesaZlebe-

li gaxda Senoba-nagebobebze seismuri zemoqmedebis realobasTan sakmaod miaxloe-

buli Teoriis (modelis) ganviTareba. es Teoria saSualebas iZleva mocemuli te-

ritoriis seismuri saSiSroebis Sesaxeb statistikurad sruli informaciis 

arsebobisas samSeneblo moednis gruntis pirobebis, dasagegmarebeli nagebobis 

simtkicisa da deformaciis disipaciuri parametrebis mixedviT moxdes misi qcevis 

prognozireba momavali miwisZvris dros.  

modifikaciis es e. w. seismuri zemoqmedebis speqtruli Teoria amJamad gaTva-

liswinebulia seismomedegi mSeneblobis dargis sxvadasxva normatiul dokumentSi 

msoflios TiTqmis yvela seismurad aqtiur qveyanaSi.  

amdenad, seismomedegi mSeneblobis normebis ZiriTadi debulebebi moicavs 

dasagegmarebeli Senoba-nagebobebis qcevis prognozs momavali miwisZvrebis dros.  

gruntis moZraobis realuri kinematikuri parametrebis Sesaxeb informaciis 

erTaderT wyaros warmoadgens is instrumentuli monacemebi, romlebic fiqsirdeba 

Zlieri miwisZvris dros. bunebrivia, rom seismomedegi mSeneblobisaTvis monacemTa 

saimedo statistikuri Sefasebisa da maT safuZvelze seismuri zemoqmedebis 

modelebis asagebad instrumentuli monacemebi mopovebuli unda iyos dakvirvebaTa 
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xSiri qselis saSualebiT, romlebic organizebulia aTwleulobis ganmavlobaSi 

sxvadasxva gruntis pirobebis punqtebSi mTel seismurad saSiS teritoriaze. 

samwuxarod, unda aRiniSnos, rom saimedo aqselerogramebisa da gruntis Zlieri 

moZraobebis qselis ararsebobis gamo yofili sabWoTa kavSiris mTel teri-

toriaze ar iyo dagrovebuli Zlieri miwisZvrebis (magnituda >5) aqselero-

gramebis sakmarisi raodenoba. amgvari Canawerebi ar iyo miRebuli arc aSxabadis 

(1948  w.), taSkentis (1966 w.), kamCatkis (1959 w.), zangezuris (1968 w.), daRestnis (1970 

w.), saxalinis (1995 w.), noemberianis (1994 w.) da sxva mravali miwisZvris 

SemTxvevaSi. mxolod  ori mZlavri miwisZvris dros (gazlis _ 1976 w. da spitakis 

1988 w.) iqna miRebuli TiTo-TiTo aqselerograma. aRsaniSnavia, rom raWis miwis-

Zvrisas (1991 w.) moxerxda afterSokebis Cawera. 

1988 wlis spitakis tragikuli miwisZvris dros (magnituda M_ 7,0) miRebul 

iqna erTaderTi aqselerograma epicentridan daaxloebiT 30 km-is dacilebiT. Cveni 

monacemebiT, amJamadac arasaxarbieloa Zlieri miwisZvrebis dros gruntebisa da 

nagebobebis aqselerogramebis registraciis saqme samxreT kavkasiis qveynebSi da 

maTASoris saqarTveloSi. gansxvavebulia situacia sxva seismoaqtiur qveynebSi. 

SedarebisaTvis  mogvyavs lomo-prietis 1989 wlis miwisZvra, rodesac kaliforniis 

125 punqtSi (250 km radiusSi) iyo miRebuli gruntebze miwisZvris samkomponentiani 

aqselerogramebi. am dros aqselerogramebi damontaJebuli iyo ara marto grun-

tebze, aramed mravalsarTulian sacxovrebel da sazogadoebriv Senobebze, xideb-

sa da kaSxlebze. am obieqtebidan sul miRebulia gruntebisa da nagebobebis 690 

aqselerograma. analogiuri suraTi iyo Semdgomi miwisZvrebis dros nortrijSi 

(aSS, 1994 w.) da Zlieri miwisZvris dros kurirosa da kobeSi (iaponia) [6]. 

zemoaRniSnulidan gamomdinare, momavali nagebobebis seismuri usafrTxoeba 

uSualod aris dakavSirebuli didi raodenobiT momxdari miwisZvrebis Canawe-

rebze. seismomedegi mSeneblobis normebi sistematurad unda gaumjobesdes miwis-

Zvrebis registraciis, maTi Sedegebis analizisa da samSeneblo konstruqciebis 

eqsperimentuli da Teoriuli kvlevebis bazis ganviTarebis Sedegad. 

arsebuli nagebobebis atestacia da mecnieruli kvlevebi. rac ar unda mwared 

JRerdes, miwisZvris dros praqtikulad SeuZlebelia nagebobis sruli usafr-

Txoebis uzrunvelyofa. didia riski Senobebisa da nagebobebis mSeneblobisas. es 

riski didia Zveli ganaSenianebisa da mWidrod dasaxlebuli teritoriebisaTvis. 

am mxriv Zalze mniSvnelovania eqspluataciaSi myofi Senoba-nagebobebis atesta-

cia, teqnikuri mdgomareobis perioduli Semowmeba da maTi seismoaRWurvilobis 

donis gamovlena.  

`Tu kacobriobam ar gaacnobiera seismomedegi mSeneblobis ideologiaSi Cade-

buli riskis donis Semcirebis aucilebloba, XX saukuneSi mTel msoflioSi aSe-

nebuli seismurad arasaimedo Senobebis raodenoba XXI saukuneSi ufro moimatebs~ [4]. 

Cveni qveynis xelmZRvaneli organoebi jer kidev saTanado yuradRebas ar 

uTmoben miwisZvrisagan gamowveul mZime Sedegebs; winaaRmdeg SemTxvevaSi ar dai-

xureboda iseTi samecniero centrebi, rogoricaa k. zavrievis saxelobis samSeneb-

lo meqanikisa da seismomedegobis instituti, zonaluri samecniero-kvleviTi da 

eqsperimentuli daproeqtebis instituti `Tbilzniiepi~, hidroteqnikuri mSeneblo-

bisa da sxva institutebi. 

dabalsarTuliani Senobebis rxevebis aCqarebis jamurad daregistrirebul 

sidideSi ZiriTadi wili modis aCqarebaze, romelic Seesabameba Tavisufali rxe-
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vebis Tavdapirvel formas, radgan Tavisufali rxevebis umaRlesi formebis 

periodebi amgvar SenobebSi Zalze mcirea da miwisZvris dros Senoba (rogorc mya-

ri sxeuli) maT mimarT TiTqmis ar ganicdis sagrZnob dinamikur aCqarebas, da 

piriqiT, maRliv SenobebSi daregistrirebuli aCqarebis mniSvnelovani wili modis 

aCqarebebze Senobis rxevebis umaRlesi formebis mimarT, radgan amgvari Senobebis 

rxevebis pirveli formis periodi Zalze didia da am SemTxvevaSi Senobebi 

miwisZvrebis dros ar ganicdis sagrZnob aCqarebebs. 

am Sedegebidan gamomdinareobs erTi SexedviT arcTu ise aSkara, magram dasa-

buTebuli daskvna: miwisZvris dros Senobis dafarvis aCqarebis zrda (gruntis 

aCqarebasTan SedarebiT) xdeba TiTqmis erTnairi (daaxloebiT 2,5) koeficientiT, 

miuxedavad misi sarTulianobisa. 

aRniSnulis mixedviT iqmneba martivi warmodgena seismuri zemoqmedebis gada-

cemaze miwisZvris wyarodan Senobis zeda nawilamde: seismuri talRebi, romlebic 

vrceldeba miwisZvris wyarodan dedamiwis zedapirze, warmoqmnis gruntis zeda-

piruli sisqis Tavisufali rxevebis periodebs. es periodebi,  Tavis mxriv, mi-

wiszeda nagebobaSi warmoqmnis axal rxevebs gabatonebuli periodebiT, romlebic 

tolia Tavad nagebobebis Tavisufali rxevis periodebisa. es imas niSnavs, rom 

miwisZvris procesSi xdeba seismuri talRebis ormagi filtracia – Tavdapirvelad 

zedapirul sisqeSi, xolo Semdeg _ TviT  nagebobaSi.  

 

 

daskvna 

naSromSi ganxiluli miwisZvrebis ganmeorebadoba naTlad metyvelebs, rom 

saqarTvelo maRali seismoaqtiurobis zonaSia. amitom seismomedegobis amaRleba 

specialistebis, mecnierebis, damproeqteblebisa da mSeneblebis erTobliv mizans 

warmoadgens. magram miwisZvris damangreveli Sedegebisagan mosaxleobis dacva 

mainc samTavrobo organoebis prioritetuli movaleobaa; 

marto miwisZvris prognozirebam, adgilis dakonkretebam da mosaxleobis 

usafrTxo adgilebSi evakuaciam, SesaZloa erTeul SemTxvevebSi dadebiTi Sedegic 

mogvces, magram prognozireba ver gvixsnis miwisZvrisagan. gamoricxuli ar aris 

Zlierma miwisZvram aTasobiT Senoba-nagebobis ngreva da aTasobiT adamianis 

sikvdili gamoiwvios; amdenad, mTavaria gvaxsovdes, rom adamianebi uSualod 

miwisZvriT ki ar iRupebian, aramed miwisZvris Sedegad Senoba-nagebobebis ngreviT. 

dargis mecnierebi da inJinrebi ukve didi xania mividnen im daskvnamde, rom 

miwisZvrisagan dacvis saukeTeso gza saimedo seismomedegi mSeneblobaa. amisaTvis 

ki upirveles yovlisa saWiroa seismuri zemoqmedebis koncefciebis, gaangariSebis 

meTodebis, Senobebisa da nagebobebis dagegmarebisa da agebis, axali konstruq-

ciuli sistemebis Seqmna da seismomedegi mSeneblobis normebis sistemuri, regu-

laruli gaumjobeseba; 

bolo dros seismurad aqtiur qveynebSi Seiqmna da masobrivad dainerga seis-

moizolaciis sistemis sxvadasxva varianti. seismoizolaciis sistemebis gamoyeneba 

nagebobebze moqmed seismur datvirTvebs daaxloebiT 1,5_2,0-jer amcirebs, ris 

Sedegadac mcirdeba miwisZvris dros konstruqciuli elementebis rRvevis sixSire; 

mzid konstruqciebSi seismuri Zalebis zemoqmedebis Semcireba iwvevs iner-

ciuli Zalebis Semcirebas, rac, Tavis mxriv, amcirebs Senobis mzidi konstruq-
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ciebis gadaadgilebas. es ki Zalze mniSvnelovania nagebobis seismomedegobaze 

gaangariSebisa da daproeqtebis dros; 

nagebobaTa seismomedegobis amaRlebaSi udidesi wvlili miuZRvis gruntis 

moZraobis realuri kinetikuri parametrebis Sesaxeb informaciis miRebas instru-

mentuli monacemebis dagrovebiT. saqarTveloSi arc sabWoTa kavSiris Semad-

genlobaSi yofnis dros da arc dRes aris saimedo aqselerogramebis da grun-

tebis Zlieri moZraobis qselebi, maTi Caweris pirobebi. momavali nagebobebis seis-

muri usafrTxoeba uSualod aris dakavSirebuli momxdari miwisZvrebis Cana-

werebis didi raodenobiT arsebobasTan; 

gansakuTrebuli yuradReba unda mieqces adamianTa masobrivi TavSeyris adgi-

lebis (skolebi, baga-baRebi, saavadmyofoebi, sportuli da kulturuli Ronis-

Ziebebis adgilebi; samTavrobo, policiis, wyalmomaragebis da saxanZro dacvis 

obieqtebi), eqspluataciaSi myofi obieqtebis seismoaRWurvilobis gaumjobesebas, 

im meTodebis gamoyenebas, romlebic xels Seuwyobs eqspluataciis SeuCereblad 

nagebobis seismomedegobis amaRlebas. es meTodi seismoizolaciaa. 
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Resume: There are presented measures of improvement of seismic resistance of reinforced concrete 

tower skeleton-type, large-panel as well as large-block buildings with application of seismic insulation sys-
tems.  

There are considered in seismically active countries massively used seismic resistance insulation sys-
tems, their calculation methods and design by application of compressed seismic insulation rubber-metal and 
rubber-plastic supports.  

Such supports are manufactures and used in the new construction, as well as at restoration-
reinforcement of being under reconstruction and damaged buildings. 

The application of seismic insulator systems causes reducing in acting on the buildings seismic impact 
of approximately up to 1,5−2,0 times.  

There is recommended to carring out the design of buildings by experimentally studied and proved in 
operation structural systems by application of their units and calculation methods.  

In addition, it is advisable at design of above _ mentioned seismic insulation systems and buildings in 

the seismic areas besides use experienced elements in the practice, to carry out new earthquake forecasting 
methods, in order to reduce losses and casualties caused by earthquakes. 

For reducing of earthquake ravages, as crucial scientific problem, represents not only the exact time of 
earthquake prediction, but also to prediction of the structure’s behavior at earthquake. 

 
Key words: adaptation; antiseismic; dampers; dissipation; rubber-metal; seismic; seismology; support.  
             
 
 
 

СТРОИТЕЛЬНАЯ МЕХАНИКА И СЕЙСМОСТОЙКОСТЬ 

 

 

АНТИСЕЙСМИЧЕСКИЕ МЕРОПРИЯТИЯ И НЕКОТОРЫЕ АСПЕКТЫ 
ЗАЩИТЫ ОТ ЗЕМЛЕТРЯСЕНИЯ 

Бедиашвили М. А.,  Кипиани Г. О., Тодуа М. Н. 

(Грузинская  Инженерная  академия, Грузинский авиационный университет, Грузинский технический 
университет) 

 
Резюме. Представлены мероприятия по повышению сейсмостойкости железобетонных 

каркасных, крупноблочных, крупнопанельных, а также монолитных зданий, при помощи применения 
сейсмоизоляционных систем. 
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Рассмотрены массово используемые в сейсмически активных странах системы сейсмоза-
щитных изоляторов, методы их расчета и проектирования с использованием расположенных в 
фундаменте сжатых сейсмоизоляционных резинометаллических или резинопластиковых опор. Такие 
опоры изготавливаются и используются как в новом строительстве, так и при  восстановлении и 
укреплении существующих реконструкционных и поврежденных объектов. 

Применение сейсмоизоляционных систем в сооружениях вызывает сокращение примерно в 
1,5−2,0 раза сейсмического воздействия на сооружения. 

Рекомендуется производить конструирование сооружений экспериментально исследованными 
и проверенными в эксплуатации конструктивными системами, их узлами и методами расчета. 

Кроме того, в сейсмически активных районах при конструировании  вышеперечисленных 
сейсмоизоляционных  систем и зданий, рекомендуются, кроме применения проверенных на  практике 
элементов применять новые методы  прогнозирования землетрясений, с целью уменьшения 
причиненного в результате землетрясений ущерба и жертв. 

Для сокращения негативных последствий землетрясений решающей научной проблемой 
становится не только точное время прогнозирования землетрясений, но и предсказание поведения 
сооружений во время землетрясения.  

 
Ключевые слова:  адаптация;  антисейсмика;  демпферы;  дисипация; опора;  резинометалл; 

сейсмология; сейсмика.  
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biznesi 

 

 

 

iaponuri gza mcire sawarmodan msoflios umsxviles kompaniamde  

(menejmentis zogierTi Tavisebureba kompania `sonis” magaliTze) 

magda iaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia menejmentis Taviseburebebi da is procesebi, romlebmac 

ganapirobა msoflioSi cnobili iaponuri kompania `sonis~ warmatebebi.  

`sonis~ damfuZneblebs _Aakio moritasa da masari ibukis Soris funqciebis 

swori ganawileba, iaponelTa tradiciebis gaTvaliswineba da biznesis marTvis 

Tanamedrove xelovneba gaxda safuZveli imisa, rom 70 wlis winaT Seqmnili mcire 

firma dRes msoflios erT-erTi giganturi da warmatebuli kompaniaa.EEE  

 

sakvanZo sityvebi: investicia; konkurencia; monopolia; mcire sawarmo; firmis 

menejmenti. 

 

 

Sesavali 

menejmenti aris finansuri, materialuri da inteleqtualuri resursebis 

marTvis xelovneba, romlis mizania sawarmoo saqmianobis efeqturi warmarTva. 

swored menejmentis swori da optimaluri gamoyenebiT gaxda SesaZlebeli, rom 

patara, yvelasaTvis ucnobi kompania `soni~ gardaqmniliyo msoflioSi saxelgan-

Tqmul da sayovelTaod cnobil transnacionalur korporaciad. 

Tu Tvals mivadevnebT im procesebs, romlebmac ganapiroba `sonis~ Tavbru-

damxvevi winsvla da warmatebebi, pirvel rigSi unda aRiniSnos firmis xelmZR-

vanelTa, ori niWieri adamianis _ akio moritasa da masari ibukis brwyinvale 

tandemi. maT Soris Tavidanve sworad iqna ganawilebuli funqciebi: akio morita 

pasuxismgebeli iyo firmis komerciul saqmianobaze, xolo masari ibuki firmis 

teqnikur mxares ganagebda. 
 

 
 

fიrma `sonis~ damfuZneblebi: akio morita da masari ibuki 
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kompaniis saqmianoba daiwyo tranzistoruli radiomimRebebis masobrivi war-
moebiT. aq Seiqmna pirveli videomagnitofoni, portatiuli kaseturi yursasmeni. 

`sonim~ koncern `filipsTan~ erTad Seqmna da warmoebaSi danerga xmis Caweris 

principulad axali lazeruli teqnologia, romelmac sabolood Secvala xan- 
grZlivad dasakravi firfitebi. 

 

 

ZiriTadi nawili 

firma `sonim~ ganviTarebis sami stadia gaiara: jer iyo mcire sawarmo, Semdeg 

specializebuli kompania da bolos msoflios umsxvilesi monopolia. 

Tavisi saqmianoba firmam meore msoflio omis damTavrebis Semdeg, 1946 wels 

daiwyo, rogorc radiomimRebebis saremonto saxelosnom. maSin misi saxelwodeba 

iyo `tokio telekomunikeiSen inJineering korporeiSen~. Znelad warmosadgeni iyo, 

rom saxelosno, romelic ganicdida finansebis naklebobas, SeZlebda mZime 

konkurenciis pirobebSi fexze dadgomas da Semdeg Tavisi adgilis damkvidrebas 

ara marto iaponiis bazarze, aramed mTel msoflioSi. am warmatebis safuZveli, 

firmis SemqmnelTa azriT, iyo is menejmenti, romlis ganxorcielebamac ganapiroba 

firma `sonis~ Semdgomi bedi: igi gaxda sayofacxovrebo eleqtronikis msxvili 

mwarmoebeli mTel msoflioSi. 

 

 
firmis pirveli produqcia: 

eleqtruli brinjsaxarSi 

 

lenturi magnitofoni 

 

akio morita wers, rom `iaponur kompaniebs warmatebebis saidumloebani an 

damaluli receptebi ar gaaCnia. iaponuri menejmentis yvelaze mniSvnelovani amo-

cana TanamSromelTa Soris normaluri urTierTobebis damyarebaa.Ayvela mosam-

saxure Tavs erTi ojaxis wevrad unda grZnobdes. maT cnobierebaSi Camoyalibebuli 

unda iyos imis Segneba, rom muSebsa da menejerebs erTi bedi aqvT~. 

morita aRniSnavs, rom iaponiaSi warmatebas miaRwies im firmebma, romlebmac 

SeZles muSebsa da menejerebSi SeeqmnaT rwmena imisa, rom isini erT bedqveS arian 

da wored maTi saqmianoba gansazRvravs firmis warmatebebsa Tu warumateblobas. 
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dRes `soni korporeiSeni~ warmoadgens gigantur firmas, sadac dasaqmebulia 

60 aTasze meti adamiani. mas aqvs 30-ze meti filiali msoflios sxvadasxva qve-

yanaSi. mis marTvas axorcielebs menejerebis internacionaluri koleqtivi. 

firma `sonis~ erT-erTi mTavari principi isaa, rom misi nebismieri axali 

produqcia unda warmoadgendes gansakuTrebul siaxles, eqstraordinalur saqo-

nels. garda amisa, firmis menejmenti unda efuZnebodes sxvebisaTvis axal, uCve-

ulo gadawyvetilebas: nebismieri mniSvnelovani siaxle gasagebi unda iyos yve-

lasaTvis, TviT rigiTi TanamSromlisTvisac. es, ra Tqma unda, xels uwyobs 

personalis SekavSirebas da maT Camoyalibebas Tanamoazreebis koleqtivad. 

aRsaniSnavia firmis marTvis stilis erTi mcire detalic: TanamdebobiT 

umcros TanamSromels ufleba aqvs ar daeTanxmos ufross. saqmis interesidan ga-

momdinare, e. i. saqmis gamo SeiZleba daTmos ara marto piradi ambiciebi, aramed 

tradiciebic, rac iaponelebisaTvis metad uCveuloa.  

rogorc zemoT aRvniSneT, firmaSi dasaqmebulebs Tavi erTi ojaxis wevrebad 

miaCniaT, romlebic erT saerTo mizans emsaxurebian. Aamas paternalizmi ewodeba. 

marTvis kuTxiT paternalizmi aadvilebs kontaqtebs firmis ierarqiuli piramidis 

sxvadasxva safexurs Soris, zrunavs Tavis rigiT TanamSromlebze, amitomac isini 

firmis mimarT ar grZnoben gaucxoebas da Tavs erTi didi ojaxis wevrebad 

Tvlian. 

sawarmos marTva – menejmenti ar aris diqtatura. kompaniebis umaRles mmarT-

velebs unda hqondeT unari marTon TanamSromlebi ise, rom isini eTanxmebodnen 

maT. `Cvens kompaniebSi ar eqiSpebian erTmaneTs da CvenTan ar SeiZleba fulis 

Sovna sxvasTan brZoliT~ _ aRniSnavs Tavis avtobiografiul wignSi akio morita. 

dasaqmebulis amocanaa Tavisi SromiTi saqmianobis periodSi iSromos kompa-

niis keTildReobisaTvis, rac misTvis sakuTari keTildReobis garantiacaa. momu-

SaveTa Soris unda arsebobdes urTierTpativiscema da imis SegrZneba, rom kompania 

ekuTvnis muSebsac. kompaniis xelmZRvanel adamianTa valia keTilsindisierad 

patronobdes firmaSi momuSaveTa ojaxebs da zrunavdes firmis TanamSromlebze. 

`Cveni politika ZiriTadad isaa, rom sadac ar unda viyoT, adamianebs 

vepyrobiT ara rogorc daqiravebul muSebs, aramed rogorc `sonis~ ojaxis wev-

rebs da Zvirfas kolegebs~ – ambobs a. morita.  

firmis arc erT mmarTvels, TviT qarxnis direqtorsac ki ar aqvs calke 

kabineti. isini sxedan TavianT TanamSromlebTan erTad, atareben erTnair safirmo 

tansacmels da sadiloben erTsa da imave kafeSi, sadac ar aris dayofa Tana-

mdebobebis mixedviT.         

saamqroebSi yovel dilas ostati atarebs xanmokle saubrebs im dRis 

Sesasrulebeli samuSaos Sesaxeb. Tuki romelime TanamSromels aqvs problema _ 

ojaxuri an janmrTelobasTan dakavSirebuli, ostati erTi dRiT aTavisuflebs 

samsaxuridan.        

firmis yvela inJineri saqmianobas iwyebs konveierze muSaobiT da iq muSaobs 

imden xans, ramdenic saWiroa sawarmoo teqnologiis asaTviseblad.  

კolegebTan kontaqtebis ganmtkicebis mizniT firmis mmarTveli a. morita yo-

vel saRamos sadilobda axalgazrda menejerebTan da dabali rangis moxeleebTan 

da didxans saubrobda maTTan. misi azriT, kompania verafers miaRwevs, Tu go-

nebriv samuSaoze mxolod xelmZRvaneloba ifiqrebs. kompaniaSi TiToeulma momu-
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Savem unda Seitanos wvlili saerTo saqmeSi Tavisi SesaZleblobebis farglebSi 

da ar unda Semoifargloს mxolod fizikuri samuSaos SesrulebiT. 

a. morita da m. ibuki yvelafers akeTebdnen imisaTvis, rom firmis yvela Ta-

namSromels SesZleboda Tavisi Wkuisa da azrovnebis gamoyeneba. maT mTeli wlis 

ganmavlobaSi unda warmoedginaT rva winadadeba, romelTa umravlesoba unda 

Sexeboda dasaqmebulTa samuSao sferos, samuSao pirobebis gaumjobesebas, Sromis 

efeqtianobas, saimedoobasa da usafrTxoebas. `sonis~ xelmZRvaneloba seriozulad 

udgeboda TanamSromlebis mier warmodgenil winadadebebs, maTgan saukeTesoebs 

SearCevda da warmoebaSi nergavda.  

`sonis~ Semqmnelebs aramiznobrivad miaCndaT TiToeuli TanamSromlis val-

debulebebis mkacrad gansazRvra da yvelas aswavlian imoqmedon ise, rogorc 

ojaxSi, sadac TiToeuli akeTebs im saqmes, rac aucilebeli da saWiroa.   

a. morita Tavis wignSi saubrobs im Secdomebis Sesaxeb, romlebic  dakav-

Sirebuli iyo feradi televizorebis `qromatronis~ aTvisebasTan, didi zomis 

audiokasetebis gamoSvebasTan, kalkulatorebis warmoebaze uaris TqmasTan da sxv. 

isini fiqroben, rom Secdoma adamianis Tvisebaa da normalur movlenad iTvleba, 

magram Tuki adamians, romelmac Secdoma dauSva, ar mivcemT karieris gakeTebis 

saSualebas, man SeiZleba dakargos stimuli SromiT cxovrebaSi. amiT kompania 

dakargavs yvelafers, rac mas SeeZlo gaekeTebina.Aam dros mTavari erTxel 

daSvebuli Secdoma ki ar aris, aramed is, rom adamianebma SemdgomSi aRar gai-

meoron es Secdomebi. morita yovelTvis urCevda TanamSromlebs: `akeTeT is, rac 

sworad migaCniaT da Tu dauSvebT Secdomas, amis gameorebis ufleba aRar gaqvT~. 

a. morita TvalnaTliv xedavda gansxvavebas TanamSromelTa mimarT iaponur 

da amerikul midgomebs Soris. igi gviambobda amerikuli filialis erT-erTi 

ganyofilebis mmarTvelis Sesaxeb, romelic Zalze kargi muSaki da perspeqtiuli 

menejeri iyo. misi muSaobiT yvela kmayofili iyo. erT dRes igi mivida a. 

moritasTan da ganucxada, rom mas surda firma `sonidan~ wasvla. rogorc aR-

moCnda, konkurentma firmam mas 2-jer meti xelfasi SesTavaza da isic daTanxmda. 

moritam ar icoda rogor moqceuliyo. menejeri wavida `sonidan~ konkurent 

firmaSi. a. morita mixvda, rom es Cveulebrivi movlena iyo amerikis sinamdvileSi 

da is menejeri Tavis saqcielSi arafer uCveulos ar xedavda, maSin rodesac 

iaponuri tradiciiT es dauSvebelia. iyo iseTi SemTxvevac, rodesac erTi daqi-

ravebuli kargad ver asrulebda masze dakisrebul movaleobas. SekiTxvaze, Tu 

rogor unda moqceuliyo ufrosi am dros, a. moritas amerikelma kolegam upasuxa, 

rom saWiroa am momuSavis samsaxuridan gaTavisufleba. am winadadebam a. morita 

gaaoca. igi wers, rom mas samsaxuridan arasdros aravin gauTavisuflebia da 

azradac ar mosvlia sakiTxis ase gadawyveta, radgan iaponur firmebSi daqi-

ravebulebi 30_40 wlis ganmavlobaSi muSaoben. `kargs verafers vxedav adamianTa 

firmidan daTxovnaSi; Tu ki administracia qiraobs adamianebs samuSaoze, misi 

valia uzrunvelyos isini samuSaoTi~ _ wers a. morita.  

iaponur firmebSi menejeris muSaobis xarisxis Sefaseba xdeba imis mixedviT, 

Tu rogoria misi organizatoruli niWi da ramdenad efeqturad SeuZlia miiRos 

sasurveli Sedegebi erT miznobriv jgufSi gaerTianebuli TiToeuli daqi-

ravebulis muSaobis Sedegad. 
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iaponuri kompaniis aqcionerebi ar moiTxoven administraciisagan mogebis 

swrafad miRebas. isini amjobineben xangrZlivvadiani mogebis zrdas da momavalSi 

metis miRebas, rac ganapirobebs iaponur kompaniebSi kapitalis Cadebas samecniero-

kvleviTi da sakonstruqtoro samuSaoebis Sesasruleblad. firma `soni~ Tavisi 

produqciis realizaciidan miRebuli Tanxebis daaxloebiT 3 %-s am mizniT xar-

javs. didi yuradReba eqceva gamoSvebuli eleqtronuli mowyobilobebis teqnikur 

momsaxurebas. ra Tqma unda, mogebis miReba Zalze mniSvnelovania, magram saWiroa 

Tanxebis dabandeba samecniero kvlevebsa da teqnikur momsaxurebaSi. 

iaponur kompaniebs Soris mZafri konkurencia mimdinareobs, amitom saWiroa 

menejmentis ganviTareba. firma `soni~ martivi magnitofonidan gadaerTo videomag-

nitofonebis warmoebaze, radionaTurebidan – tranzistorul, naxevradgamtarul 

da integralur sqemebze, axla ki muSaobs bioCipebis gamoyenebaze. momavali ufro 

met sainteresos gvpirdeba da amisaTvis aucilebelia investiciebis Cadeba sa-

mecniero-kvleviT da sakonstruqtoro samuSaoebSi, aseve reklamebsa da gasaRebis 

stimulirebaSi. 

  

 
 

axalgazrdebis popularuli musikaluri gasarTobi 

 

iaponuri menejmentis erT-erTi damaxasiaTebeli niSania daqiravebul Tanam-

SromelTa SemoqmedebiTi SesaZleblobebis stimulireba. akio moritas azriT, swo-

red es aris menejmentis morigi nabiji mas Semdeg, rac firmaSi ukve kargad mom-

zadebuli, energiuli da Wkviani adamianebis jgufi Seiqmneba.  

adre fiqrobdnen, rom iaponelebi sxvebs baZaven da ukve arsebuls imeoreben, 

rom TiTqos maT SemoqmedebiTi midgoma Sromisadmi naklebad axasiaTebT. magram 

bolo 40_50 wlis iaponiis mrewvelobis miRwevebi sawinaaRmdegos amtkicebs. 

iaponiis warmatebebma eleqtronikis, bioteqnologiis, keramikisa da boWkoebis 

optoeleqtronikis dargebSi cxadyo, rom iaponelebisTvis damaxasiaTebelia ara 

mimbaZveloba, aramed saqmisadmi SemoqmedebiTi midgoma.  

`sonis~ samecniero-kvleviTi centris direqtoris makoto kikutis azriT, 

`mibaZva es aris pirveli nabiji bavSvTa swavlebis procesSi da swored amitom 

hgavs iaponur enaze `swavleba~ _ (manabie) sityva `mibaZvas~ (manebie)~. 

iaponia mTeli orasi wlis ganmavlobaSi izolirebul qveyanas warmoadgenda 

da bevri ram, rac cnobili iyo evropasa da amerikaSi, iaponiisaTvis siaxles 

warmoadgenda. imperator meiZis dros axali ideebisa da teqnologiebis gacnobis 

mizniT iaponiam daamyara intensiuri kontaqtebi msoflios mowinave qveynebTan. 

zogierTis azriT, es keTdeboda qveynis Tavdacvis mizniT, radgan dasavleTis 
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qveynebi iaponias Tavs axvevdnen TavianT ekonomikur da politikur moTxovnebs. am 

dros Zlieri samrewvelo bazis Seqmna Zlier armiasTan erTad iyo erTaderTi 

saSualeba, romelic iaponias daexmareboda gaeZlo mZafri konkurenciisaTvis. 

bevrs miaCnia, rom es procesebi iaponiaSi meore msoflio omis damTavrebis Semdeg 

daiwyo, rac arasworia. iaponiam Tavisi ganviTarebis gza Rrma agraruli qveynidan 

maRalganviTarebul industriul qveynamde bevrad ufro adre daiwyo. ukve 1905 

wlisaTvis qveynis industriuli da ekonomikuri potenciali iseT simaRleze 

avida, rom patara iaponiam (mosaxleoba _ 30 mln) SeZlo didi CineTis (1894_1895 

ww.) da ruseTis (1904_1905 ww.) damarcxeba omebSi da, rodesac evropaSi I msoflio 

omi daiwyo, iaponia ukve Camoyalibebuli iyo, rogorc aziis erT-erTi udidesi 

samxedro da industriuli saxelmwifo. praqtikulad iaponiaSi Raribi xalxi aRar 

cxovrobs. mTel msoflioSi ver ipoviT iseT Tanabaruflebian sazogadoebas, 

rogoric iaponiaSia (a. morita). 

iaponelma metalurgebma avstriuli firmisagan SeiZines Tujisagan foladis 

miRebis teqnologia, xolo aTi wlis Semdeg ukve TviT avstria da sxva evropuli 

qveynebi yiduloben iaponiisagan foladis miRebis uaxles teqnologiebs. a. 

moritas mohyavs meore magaliTic: firma `sonim~ tranzistori gadaakeTa ise, 

rogorc amas moiTxovda misi saqmianoba da Sedegad miiRo iseTi tipis axali 

tranzistori, romelsac misi Semqmnelebic ki ver warmoidgendnen. mowyobilobaze 

muSaobisas firmis erT-erTma TanamSromelma leo esakim aRmoaCina e. w. `xvreluri 

efeqti~, romlis Sedegadac miiRes axali tipis `xvreluri diodi~. swored am 

siaxlisaTvis leo esaki nobelis premiiT daajildoves.  

a. morita xazgasmiT aRniSnavs, rom mrewvelobis ganviTarebis mTavari 

faqtoria adamianis SemoqmedebiTi SesaZleblobebi teqnikaSi, axali produqciis 

warmoebis dagegmvaSi da maTi realizaciis (gasaRebis) mimarTulebiT.Uunda aRiniS-

nos, rom aSS-sa da evropaSi teqnikisa da teqnologiebis ganviTareba dakavSirebu-

lia samxedro proeqtebis ganxorcielebasTan, romlebic finansdeba saxelmwifos 

mier. iaponiaSi ki mTavari yuradReba eTmoba saxalxo moxmarebis farTo daniS-

nulebis saqonlis Seqmnas. aq mTeli danaxarjebis 70_80 % kerZo kompaniebze modis 

da samuSaoebis mxolod 20_30 % finansdeba saxelmwifos mier. 

erT-erTi mTavari gansxvaveba warmoebaSi menejmentis ganxorcielebisas 

iaponias, aSS-sa da evropis mowinave qveynebs Soris aris samuSao Zalis gamo-

yenebis sxvadasxva midgoma. a. moritas koncefciiT SemoqmedebiTi SesaZleblobebi 

aqvs yvelas, magram adamianebis mxolod mcire jgufma icis rogor gamoiyenos 

isini. aqedan gamomdinare, miuxedavad imisa, rom iaponiaSi muSaxeli SedarebiT 

maRalanazRaurebadia, misi inteleqtualuri done ganapirobebs iaponiis firmebis 

mowinave poziciebs. 

firma `sonis” xelmZRvaneloba mTeli Tavisi muSaobis periodSi gansakuTrebiT 

mowiwebiT epyroboda maT mier gamoSvebuli produqciis xarisxs. rodesac aSS-ma 

mTvareze gauSva kosmosuri xomaldi `apolo 2~, maT is aRWurves iaponuri kaseturi 

magnitofoniT, romelic specialurad kosmosisaTvis ki ar iyo damzadebuli, aramed 

is iyo Cveulebrivi produqcia, magram magnitofოnma SesaniSnavad imuSava mTvareze da 

a. morita xumrobiT tuqsavda Tavisi firmis inJinerebs amisaTvis _ am magnitofons 

unda emuSava dedamiwaze, is ar iyo gankuTvnili uwonobis pirobebisTviso. 
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`sonis~ ofisi tokioSi  
 

a. moritas azriT, es warmateba ganpirobebulia firmis TanamSromlebis mier 

miznebis sworad da garkveviT dasaxviT, rac naTlad gamoCnda videomagnitofonebis 

Seqmnis magaliTze. rodesac `sonim~ gaigo, rom aSS flobda did videoCamwer 

sadgurebs, gadawyvita iseTi saxis videomagnitofonis damuSaveba da damzadeba, 

romelic gamodgeboda ojaxSi mosaxmarad. firmaSi maSin jer kidev ar icodnen 

rogori saxe eqneboda axal produqts. masari ibukim magididan patara zomis wigni 

aiRo da TanamSromlebs uTxra, rom maT unda emuSavaT am zomis videokasetis 

Seqmnaze. marTlac, sul male `sonim~ daiwyo saojaxo videomagnitofonebis 

gamoSveba. 

 

 

daskvna 

amrigad, firma `sonis~ magaliTze ganvixileT iaponuri menejmentis mxolod 

ramdenime aspeqti da gamovyaviT mTavari _ e. w. adamianuri faqtorebis roli 

menejmentis iaponur gagebaSi. TanamSromelTa SemoqmedebiTi potencialis ganvi-

Tarebas firma `soniSi~ aRweven marTvis meTodebis sworad gamoyenebiTa da 

menejmentis sworad warmarTviT. firmaSi yvelas eZleva saSualeba gamoTqvas 

Tavisi azri, warmoadginos winadadeba da imuSaos mis ganxorcielebaze. am 

aspeqtebis ganxilviT TvalnaTliv davinaxeT msgavseba da gansxvaveba evropul, 

amerikul da iaponur menejments Soris. 
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JAPANESE DIRECTIONS FROM SMALL ENTERPRISE TO GLOBAL  
CORPORATION OF THE WORLD (SOME FEATURES OF MANAGEMENT  
ON THE EXAMPLE OF “SONY” CORPORATION) 

M. Iashvili 

(Georgian Technical University) 

 
Resume: There are considered the processes and management features that led to success of the well-

known Japanese company “SONY”. 
Effective distribution of functions between the co-founders of the company Akio Morita and Masaru 

Ibuka, and successful combination of Japanese traditions and modern management methods provided the ba-
sis for a small company founded 70 years ago to become a global corporation. 

 
Key words: company management; competition; investment; monopoly; small enterprise. 

 
 
 
 

БИЗНЕС 

 

ЯПОНСКИЙ ПУТЬ ОТ МАЛОГО ПРЕДПРИЯТИЯ ДО КРУПНЕЙШЕЙ 

КОМПАНИИ МИРА (НЕКОТОРЫЕ ОСОБЕННОСТИ МЕНЕДЖМЕНТА  

НА ПРИМЕРЕ КОМПАНИИ «СОНИ») 

Иашвили М. Н. 

(Грузинский технический университет) 

 
Резюме. Рассмотрены те процессы и особенности менеджмента, которые определили успех 

известной японской компании «СОНИ». 
Удачное распределение функций между основателями фирмы Акио Морита и Масару Ибука, 

умелое сочетание японских традиций и современных методов управления бизнесом стали основой 
того, что основанная 70 лет тому назад маленькая фирма стала гигантской компанией в мире. 

 
Ключевые слова: инвестиция; конкуренция; малое предприятие; менеджемент фирмы; 

монополия. 
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ekologia 

 

 

 

q. Tbilisis saburTalos raionis mTavari satransporto  

magistralebis (vaJa-fSavelasa da aleqsandre yazbegis gamzirebi,  

petre qavTaraZis quCa) xmauriT dabinZurebis xarisxis Sefaseba 

aleqsandre miqaberiZe, †merab jiblaZe, vaxtang gvaxaria, tariel adamia,  

guram JorJoliani, zurab beraZe  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  al. janeliZis 

geologiis instituti, q. Tbilisis meriis transportis saqalaqo samsaxuri) 

 

 

reziume: ganxilulia q. TbilisSi saburTalos raionis ZiriTadi satranspor-

to magistralebis (vaJa-fSavelas da aleqsandre yazbegis gamzirebi, petre qav-

TaraZis quCa) saavtomobilo transportis xmauriT dabinZurebis mdgomareoba;  ga-

moTvlebi Catarebulia magistralebis arCeul ubnebSi drois erTeulSi gamavali 

transportis raodenobis gansazRvris safuZvelze; sakvlev raionebSi gamoTvli-

lia transportis nakadis xmauris maxasiaTeblebi. 

 

sakvanZo sityvebi: moZraobis intensiuroba; xmauri;  xmauriT dabinZureba; 

xmauris done.  

 

 

Sesavali   

qalaqis atmosferuli haeris, wylisa da niadagis dabinZureba, transportis 

xmauris maRali done da sxv. ekologiuri (kerZod, akustikuri) problemebi sul 

ufro mniSvnelovani xdeba cxovrebis xarisxisa da sazogadoebis civilizebu-

lobis donis Sefasebisas. 

xmauriT dabinZureba fizikuri dabinZurebis formaa, romelic maSin vlindeba, 

rodesac xmauris done bunebriv dones aWarbebs. is xanmokle zemoqmedebisas iwvevs 

SeSfoTebas, xolo xangrZlivi zemoqmedebis SemTxvevaSi – misi aRmqmeli orga-

noebis dazianebas an, saerTod, mwyobridan gamosvlas. akustikuri, anu  xmauriT, 

dabinZureba adamianze axdens fizikur zemoqmedebas. fiziologiuri TvalsazrisiT, 

xmauri gamRizianeblad moqmedi bgeraa, romelic tipuri ekologiuri dabinZurebis 

erT-erTi saxea. igi uSualod zemoqmedebs im garemoze, romelzedac damokide-

bulia adamianis janmrTeloba. 20 – 30 dba-is toli xmauri uvnebelia adami-

anisaTvis da warmoadgens bgeris bunebriv fons, romlis gareSe SeuZlebelia misi 

arseboba. rac Seexeba xmamaRal bgerebs, aq dasaSvebi zRvari izrdeba daaxloebiT 

80 dba-mde. 130 dba-is toli xmauri adamianSi iwvevs tkivilis SegrZnebas, xolo 150 

dba misTvis autaneli xdeba.  

did qalaqebSi akustikuri xmauriT dabinZurebis erT-erTi ZiriTadi wyaroa 

saavtomobilo transporti, romelzec, literaturuli monacemebis mixedviT, modis 

akustikuri dabinZurebis 80_90 %-mde. bolo aTwleulebis ganmavlobaSi amorti-
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zebuli satransporto saSualebebis da, zogadad, transportis raodenobis gazr-

disa da sxva mravali mizezis gamo akustikuri velebis zemoqmedeba, xmamaRlobis 

subieqturi aRqmis mixedviT, aranakleb 1,5-jer gaizarda; aseve gaizarda im mo-

saxleobis raodenobac, romelsac xmauris zenormatiuli zemoqmedebis pirobebSi 

uxdeba cxovreba. 

xmauris yvelaze maRali done (70_80 dba) fiqsirdeba maRalintensiuri satran-

sporto magistralebis mimdebare sacxovrebeli saxlebis siaxloves. Tu dRis sa-

aTebSi sacxovrebel ubnebSi xmauris norma Seadgens 55 dba-s, satransporto ma-

gistralebis mimdebare Senobebis fasadebze normas SesaZloa 15_25 dba-iT 

gadaaWarbos.  

maRali donis akustikuri xmauris gamosavlenad Cveulebriv gamoiyeneba ro-

gorc gazomvis, ise xmauriT dabinZurebis ZiriTadi maxasiaTeblis gamoTvlis me-

Todebi [1_3], romlebic gamiznulia adgilze gamokvlevebisaTvis da iTvaliswinebs 

urbanizebuli teritoriis farglebSi bgeriTi talRebis gavrcelebaze moqmed 

yvela faqtors.    

saavtomobilo transportis xmauris jamuri maxasiaTebelia LАeqv. (dba) maCve-

nebeli, romelic damokidebulia dRisa da Ramis yvelaze ufro xmaurian perio-

debSi avtomobilebis moZraobis intensiurobaze, nakadSi satvirTo da sazo-

gadoebrivi transportis wilze, transportis nakadis saSualo siCqareze, gzis 

geometriul maxasiaTeblebze, gamyofi zolis parametrebze da sxv.   

Cven mier adre Seswavlili iyo vakis raionis ZiriTadi satransporto 

magistralebis mimdebare teritoriebis saavtomobilo transportiT dabinZurebis 

xarisxi [4, 5]. qvemoT SevexebiT saburTalos  raions. 

 

 

ZiriTadi nawili  

saavtomobilo transportis xmauriT dabinZurebis xarisxis Sefasebis mizniT 

SeirCa: q. Tbilisis saburTalos raionis ZiriTadi satransporto magistralebi 

(vaJa-fSavelas gamziri, aleqsandre yazbegis gamziri, petre qavTaraZis quCa); 

sakvlevi magistralebis gaswvriv mdebare samedicino da saswavlo dawesebulebebi, 

sacxovrebeli da sazogadoebrivi daniSnulebis Senobebi, saparko zonebi, magis-

tralebis gadamkveTi moZraobis maregulirebeli da TviTregulirebadi gamyof-

zoliani quCebi; aseve pekinis, taSkentis, iona vakelis, mixeil asaTianis, mixeil 

TamaraSvilis, Tengiz buaCiZis, marijanis, mixeil SaviSvilis da sandro eulis  

quCebis gadakveTa. 

kvlevebi tardeboda samuSao dReebSi. sakvlev ubnebze daTvlil iqna erTi sa-

aTis ganmavlobaSi orive mimarTulebiT moZravi saavtomobilo transportis saSua-

lo raodenoba dRe-Ramis ganmavlobaSi. avtotransportis ZiriTad nakads (90 %-ze 

mets) Seadgenda msubuqi avtomobilebi. sakvlev ubnebze moZravi avtotransportis 

raodenoba icvleboda dRe-Ramis droze damokidebulebiT. 1-l nax-ze mocemulia 

vaJa-fSavelas gamziris calmxrivi moZraobis (aRmosavleTidan dasavleTis mimar-

TulebiT) gzajvaredinebze drois erTsaaTian SualedSi moZravi avtomobilebis 

intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi. 
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nax. 1. vaJa-fSavelas gamziris gzajvaredinebze drois erTsaaTian SualedSi moZravi 

avtomobilebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi: 1 _ pekinis quCi-

dan taSkentis quCamde; 2 _ taSkentis quCidan iona vakelis quCamde;  3 _ iona vakelis quCi-

dan m. asaTianis quCamde; 4 _ m. asaTianis quCidan m. TamaraSvilis quCamde; 5 – m. TamaraSvi-

lis quCidan T. buaCiZis quCamde  
 

rogorc naxazidan Cans, moZraobis intensiuroba 15-dan 20 sT-mde sagrZnoblad 

matulobs iona vakelis quCidan m. asaTianis quCamde.   

 

 
 

nax. 2. vaJa-fSavelas gamziris gzajvaredinebze drois erTsaaTian SualedSi moZravi 

avtomobilebis intensiurobis (avt/sT)  cvlileba  dRe-Ramis  ganmavlobaSi: 1 – sandro 

eulis quCidan m. SaviSvilis quCamde; 2 – m. SaviSvilis quCidan sandro eulis quCamde;  

3 _ marijanis quCidan m. SaviSvilis quCamde; 4 – m. SaviSvilis quCidan marijanis quCamde;  

5 _ marijanis quCidan T. buaCiZis quCamde; 6 – T. buaCiZis quCidan marijanis quCamde  
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me-2 nax-ze warmodgenilia vaJa-fSavelas gamziris meore nawilis (ormxrivi 

moZraobis) gzajvaredinebze drois erTsaaTian SualedSi moZravi avtomobilebis 

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

T. buaCiZis quCidan marijanis quCamde 10-dan 21 sT-mde moZraobis intensiuroba 

daaxloebiT 3000 erTeuliT metia vaJa-fSavelas prospeqtis am nawilis sxvadasxva 

gzajvaredinze moZraobis intensiurobaze.  

me-3 nax-ze mocemulia al. yazbegis gzajvaredinebze drois erTsaaTian Sua-

ledSi moZravi avtomobilebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmav-

lobaSi. 

 

 
 

nax. 3. al. yazbegis gamziris gzajvaredinebze drois erTsaaTian SualedSi moZravi 

avtomobilebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi: 1 – taSkentis 

quCidan pekinis gamziramde; 2 – iona vakelis quCidan taSkentis quCamde; 3 – m. asaTianis 

quCidan iona vakelis quCamde; 4 _ antonovskaias quCidan m. asaTianis quCamde; 5 – m. Tama-

raSvilis quCidan antonovskaias quCamde; 6 – T. buaCiZis quCidan m. TamaraSvilis quCamde  

 

al. yazbegis gamziris gzajvaredinebidan moZraobis maRali intensiurobiT 

gamoirCeva monakveTi m. asaTianis quCidan iona vakelis quCamde. am monakveTze 10-

dan 21 sT-mde moZraobis intensiuroba daaxloebiT 4 aTasi erTeuliT aRemateba 

al. yazbegis gamziris sxva monakveTebze moZraobis intensiurobas.  

me-4 nax-ze mocemulia p. qavTaraZis quCis monakveTebze drois erTsaaTian Sua-

ledSi orive mimarTulebiT moZravi avtomobilebis intensiurobis (avt/sT) cvli-

leba dRe-Ramis ganmavlobaSi.  

unda aRiniSnos, rom moZraobis SedarebiT maRali intensiuroba SeiniSneba 

marijanisa da T. buaCiZis quCebis monakveTze,  xolo aRmosavleTis mimarTulebiT 

moZravi avtomobilebis nakadi mniSvnelovnad aRemateba dasavleTis mimarTulebiT 

moZravi avtomobilebis nakads.  
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nax. 4. p. qavTaraZis quCis monakveTebze drois erTsaaTian SualedSi orive mimarTulebiT 

moZravi avtomobilebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi: 1 – sandro 

eulis  quCidan  m. SaviSvilis quCamde;  2 – m. SaviSvilis  quCidan sandro eulis quCamde; 3 – 

m. SaviSvilis quCidan marijanis quCamde; 4 _ marijanis quCidan m. SaviSvilis quCamde; 5 _ 

marijanis quCidan T. buaCiZis quCamde; 6 – T. buaCiZis quCidan marijanis quCamde 
 

me-5  nax-ze warmodgenilia vaJa-fSavelasa da al. yazbegis gamzirebisa  da  

p. qavTaraZis quCis maRalintensiuri moZraobis gzajvaredinebze dRe-Ramis ganmav-

lobaSi drois erTsaaTian SualedSi xmauris eqvivalenturi donis LАeqv.  gansaz-

RvrisaTvis Catarebuli gamoTvlebis Sedegebi.  
 

 
nax. 5. vaJa-fSavelasa da al. yazbegis gamzirebis da p. qavTaraZis quCis maRalintensiuri 

moZraobis gzajvaredinebze dRe-Ramis ganmavlobaSi drois erTsaaTian SualedSi xmauris 

eqvivalenturi donis (LАeqv.) cvlileba: 1 _ al. yazbegis gamziris monakveTi m. asaTianis 

quCidan iona vakelis quCamde; 2 – vaJa-fSavelas gamziris monakveTi iona vakelis quCidan  

m. asaTianis quCamde;  3 – p. qavTaraZis quCis monakveTi marijanis quCidan T. buaCiZis quCamde;  

4 _ vaJa-fSavelas gamziris monakveTi marijanis quCidan T. buaCiZis quCamde 
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naxazidan Cans, rom 4_5 sT-isaTvis LАeqv.-is mniSvneloba mcirdeba 69 dba-mde, 

xolo 6_7 sT-idan matulobs da ukve 9_10 sT-isaTvis aRwevs maqsimalur mniSvne-

lobas. 19_20 sT-idan LАeqv.-is mniSvnelobebi iwyebs klebas. 

me-6 nax-ze mocemulia vaJa-fSavelas gamziris (calmxrivi moraobis monak-

veTis) da al. yazbegis gamziris ruka, romelzec miTiTebulia LАeqv.-is maqsimaluri  

mniSvnelobebi. xmauris maqsimaluri done (80 – 81 dba) aRiniSneba iona vakelis da 

m. asaTianis gzajvaredinebs Soris.  

 

    
 

nax. 6. vaJa-fSavelas gamziris (aRmosavleTidan dasavleTisaken moZraobis monakveTi) da 

al. yazbegis gamziris (dasavleTidan aRmosavleTisken moZraobis) ruka 

 

xmauris maqsimaluri done (80 – 81 dba) aRiniSneba iona vakelis da m. 

asaTianis gzajvaredinebs Soris.    

me-7 nax-ze mocemulia vaJa-fSavelas gamziris (ormxrivi moraobis monakveTi) 

da petre qavTaraZis quCis (ormxrivi moZraoba) ruka, romelzec miTiTebulia LАeqv.-

is maqsimaluri  mniSvnelobebi. 

 

 
 
nax. 7. vaJa-fSavelas gamziris (ormxrivi moZraobis monakveTi) da p. qavTaraZis quCis 

(ormxrivi moZraoba) ruka. 

 

 

rogorc naxazidan Cans, ormxrivi moZraobis ubnebze LАeqv.-is maqsimaluri  

mniSvnelobebi 76_77 dba-is tolia. 
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amJamad saqarTveloSi arsebuli sanitariuli normebis mixedviT [6], sacxov-

rebel kvartalebSi dRis saaTebSi (7-dan 23 sT-mde) xmauris donis dasaSvebi nor-

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

aRsaniSnavia, rom teritoria, romelzedac xmauris done 80 dba-ze metia, mie-

kuTvneba diskomfortuli teritoriebis jgufs; Tu 60-dan  80 dba-mdea – SedarebiT 

diskomfortuls, xolo 40-dan – 60 dba-mde – SedarebiT komfortuls, 40 dba-ze 

naklebi ki _ komfortuls. 

xmauris donis zemoaRniSnuli Sefasebis mixedviT, vaJa-fSavelas da al. 

yazbegis gamzirebis teritoria SeiZleba mTlianobaSi CaiTvalos SedarebiT dis-

komfortul monakveTad. aRniSnul prospeqtebze gamonakliss warmoadgens m. asa-

Tianisa da iona vakelis gzajvaredinebs Soris monakveTi, sadac LАeqv.-is maqsima-

luri  mniSvnelobebia 80 da 81.  Sesabamisad, xmauris donis mixedviT, es monakve-

Tebi diskomfortuli zonebia.  

 

 

daskvna  

kvlevis Sedegebis mixedviT SeiZleba davaskvnaT, rom avtotransporti mniSv-

nelovan zegavlenas axdens saburTalos raionis ekosistemaze. saWiroa xmauris 

donis SemcirebasTan dakavSirebuli RonisZiebebis SemuSaveba. unda moxdes xmau-

riT dabinZurebis wyaroebis optimizacia transportis nakadis siCqaris SezRudvis, 

dRe-Ramis gansazRvrul dros transportis nakadSi satvirTo transportis wilis 

Semcirebis gziT da a.S.  

xmauris Sefasebasa da marTvasTan dakavSirebiT didi yuradReba unda mieqces 

evrosabWos direqtivebs [7]. saqarTveloSi garemos xmauriT datvirTvasTan dakavSi-

rebuli samuSaoebi mxolod sawyis stadiaSia da isini uSualod gazomvebs efuZneba 

[8_10]. amitom aqtualuria Tanamedrove kompiuteruli programebis SeZena da maTi 

saSualebiT qalaqis xmauris rukebis Sedgena. Eeleqtronuli kompiuterizebuli 

xmauris rukebi warmoadgens ama Tu im teritoriaze xmauris reJimis Sesaxeb 

obieqturi informaciis da xmauriT garemos dabinZurebasTan brZolis efeqtur 

saSualebas. xmauris rukebis saSualebiT SesaZlebeli iqneba xmauris winaaRmdeg 

yvelaze ufro racionaluri RonisZiebebis gatareba, garemos xmauriT dabinZurebis 

monitoringis ganxorcieleba, sacxovrebel kvartalebSi xmauris gavrcelebis kanon-

zomierebis Seswavla, saproeqto gadawyvetilebebis koreqtireba da a.S. [11-15]. 
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ECOLOGY 
 
 

ASSESMENT  OF  THE  STATE OF  NOISY  POLLUTION  IN  MAIN  TRAFFIC  
HIGHWAYS (VAZHA_PSHAVELA  AVENUE,  ALEXANDRE  KAZBEGI  AVENUE,  
PETRE  KAVTARADZE STREET)  OF  SABURTALO  DISTRICT  OF  TBILISI  

A. Mikaberidze, †M. Jibladze, V. Gvakharia, T. Adamia, G. Zhorzholiani, Z. Beradze 

(A. Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University, Tbilisi City Hall – Transport 
Municipal Department) 

 
Resume: Noisy pollution by motor transport was studied in road  areas adjacent to Vazha-Pshavela 

avenue,  Alexandre Kazbegi avenue, Petre Kavtaradze street, of  Saburtalo district of Tbilisi. Calculations 
were carried out through the quantitative count of units of transport passing in the target sections of the ave-
nues per unit of time. Noisy characteristics of the traffic flow were calculated in the areas of research. 

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

 
 
 
 

ЭКОЛОГИЯ 

 

ОЦЕНКА СОСТОЯНИЯ ШУМОВОГО ЗАГРЯЗНЕНИЯ НА ГЛАВНЫХ 

МАГИСТРАЛЯХ (ПРОСПЕКТЫ ВАЖА-ПШАВЕЛА, АЛЕКСАНДРЭ КАЗБЕГИ, 

УЛИЦА ПЕТРЭ КАВТАРАДЗЕ) САБУРТАЛИНСКОГО РАЙОНА 

Микаберидзе  А. А., †Джибладзе  М. И., Гвахария  В. Г.,  Адамия  Т. А.,  

Жоржолиани  Г. Б., Берадзе  З. Г.  

(Геологический институт Tбилисского государственного университета им. И. Джавахишвили, 
Городская служба транспорта Мэрии г. Тбилиси) 

 
Резюме. Рассмотрено шумовое загрязнение автомобильным транспортом территорий, при-

легающих к проспектам Важа-Пшавела, Александрэ Казбеги, к улице Петрэ Кавтарадзе Сабур-
талинского района г. Тбилиси. Расчеты проведены посредством  количественного учета единиц 
транспорта, движущегося по определенному участку проспекта за единицу времени. Рассчитаны 
шумовые характеристики транспортного потока в районе исследований. 

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

 

 

 

turizmis roli aWaris ekonomikis transformaciaSi 

giorgi xomeriki 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis geografiis instituti) 

 

 

reziume: ganxilulia gardamaval periodSi aWaris ekonomikis dargobrivi da 

teritoriuli struqturis transformaciis geografiuli sakiTxebi. daxasiaTebu-

lia turizmis, rogorc aWaris Tanamedrove ekonomikis wamyvani dargis, mdgoma-

reoba, ganviTarebis potenciali, perspeqtivebi da problemebi. 

 

sakvanZo sityvebi: aWaris ekonomikis transformacia; turizmi; turistuli 

centrebi. 

 

 

Sesavali 

aWaris ekonomikis dargobrivi da teritoriuli struqtura XIX saukunis me-

ore naxevridan yalibdeboda da ZiriTadad baTumis xelsayrel sazRvao mdeba-

reobasa da baTumis portis funqcionirebis SesaZleblobebze iyo dafuZnebuli. 

rogorc cnobilia, 1878–1886 wlebSi baTumis navsadguri porto-frankos, anu Ta-

visufali portis, statusiT sargeblobda da, Sesabamisad, gaTavisuflebuli iyo 

saeqsporto da saimporto gadasaxadebisagan. am periodSive daiwyo baTumis portma 

baqos sabadodan gadmoziduli navTobisa da navTobproduqtebis eqsporti, risT-

visac 1883 wlisaTvis gayvanil iqna baqo-baTumis rkinigza. 

momdevno wlebSi navTobis eqsportis gazrdam ganapiroba qalaqis nav-

sadguris rekonstruqcia (1897 w.) da baqodan baTumamde navTobis milsadenis 

gayvana (1907 w.), romelic 1931 wels ufro farTo navTobsadenad gadakeTda. qalaqSi 

ganviTarda navTobis transportirebasa (kasrebis da konteinerebis warmoeba) da 

gadamuSavebaze specializebuli sawarmoebi. rogorc cnobilia, am sferoSi 

arsebuli yvelaze didi sawarmo – baTumis navTobgadasamuSavebeli qarxana 70 

wlis ganmavlobaSi (1929 – 1999 ww.) funqcionirebda. 

XX saukuneSi aWaris ekonomikis dargobrivi struqtura mniSvnelovnad di-

versificirda. kerZod, soflis meurneoba ZiriTadad masobrivi produqtebis – 

citrusebisa da Cais warmoebaze gadavida; Seiqmna mrewvelobis iseTi dargebi, ro-

goricaa energetika (aWariswylis hesi), manqanaTmSenebloba, farmakoqimia, msubuqi, 

kvebisa da adgilobrivi mrewveloba; daiwyo xe-tyis damuSaveba da saSeni ma-

salebis warmoeba. 

rekreaciasTan dakavSirebul saqmianobas Tavidan ekonomikuri funqcia ar 

ekisreboda, Tumca aWaris Taviseburi da mravalferovani bunebis potenciali 

adridanve iqna SemCneuli. cnobilia, rom aWaris zRvispira zols sul ufro 
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xSirad irCevdnen imperiis moxeleebi sakuTari agarakebis mosawyobad. pirvel 

msoflio omamde marto cixisZirSi asamde agaraki da ori sastumro iyo [1]. CaqvSi 

mcxovreb erT-erT aseT moagarake meCislav d’alfonsTanaa dakavSirebuli am 

regionSi ucxo mcenareebis Semotana da moSeneba, rac Semdgom safuZvlad daedo 

baTumis botanikuri baRis gaSenebas. am baRs ki safuZveli 1912 wels profesor 

andrei krasnovis iniciativiT Caeyara. sazRvao rekreacia popularuli gaxda 

saqarTvelos demokratiuli respublikis arsebobis wlebSi (1918–1921 ww.). cno-

bilia, rom am periodSi baTumSi ramdenime sazogadoebrivi plaJi iyo gaxsnili. 

sabWoTa periodSi zRvisa da mTiswineTis klimaturi da balneologiuri 

resursebis gamoyenebam ideologiuri daniSnuleba SeiZina – Seiqmna kurortebis 

mTeli sistema, romelic mSromelebis mkurnalobisa da dasvenebis saqmes unda 

momsaxureboda. swored maSin gadaiqca kurortebad baTumi, qobuleTi, maxinjauri, 

cixisZiri, mwvane koncxi, beSumi (erTaderTi mTis kurorti aWaraSi). kurorte-

bisagan damoukideblad viTardeboda turizmi, romelsac ZiriTadad qveya-

naTmcodneobiTi funqcia hqonda. pirveli turistuli baza aWaraSi 1930 wels Se-

iqmna. Semdgom mas kidev oTxi daemata. 1980-iani wlebisaTvis sakurorto dawe-

sebulebebis saerTo raodenobam 25-s, sawolebis saerTo raodenobam ki – 2150-s mi-

aRwia, turbazebis saerTo tevadoba 7000 sawols aRemateboda [2]. damsveneblebisa 

da turistebis ganTavsebaSi mniSvnelovan rols asrulebda kerZo seqtori, ro-

melic ramdenime aTeul aTas araorganizebul damsvenebels iRebda yovelwliurad.  

am periodSi aWaris zogierT arealSi sasazRvro reJimi moqmedebda, ris 

gamoc turizmis ganviTarebisaTvis mniSvnelovani teritoriebi (gonio-sarfis zona 

da sazRvrispira mTianeTi) adgilobrivi turistebisTvisac Caketili iyo. miuxeda-

vad amisa, XX saukuneSi rekreaciuli funqcia aWaris ekonomikis specializaciis 

erT-erT ZiriTad dargad gadaiqca. 

sabWoTa kavSiris daSlis Semdeg turistul-rekreaciul saqmianobas gamo-

ecala Zveli ideologiuri, ekonomikuri da finansuri safuZveli. amas daerTo 

mZime politikuri da socialur-ekonomikuri movlenebi: samoqalaqo dapirispireba, 

omi afxazeTsa da Sida qarTlSi, samrewvelo da sasoflo-sameurneo saqonlis ga-

saRebis Zveli bazrebis dakargva, saxelmwifosa da mosaxleobis Semosavlebis 

mkveTri Semcireba da sxv. iseve rogorc mTeli qveyana, aWarac ekonomikuri ur-

TierTobebis arsebiTi cvlilebebis aucileblobis winaSe aRmoCnda. es im piro-

bebSi, rodesac sabazro urTierTobebis arc gamocdileba, arc codna da arc 

sakmarisi finansuri resursi arsebobda; amitomac daqveiTda warmoebis TiTqmis 

yvela mniSvnelovani dargi – muSaoba SeaCera baTumis navTobgadasamuSavebelma 

qarxanam, faqtobrivad gaCerda gemTsaSeni qarxana, romelic mcire katarRebis 

warmoebaze iyo daspecialebuli; mZime mdgomareobaSi aRmoCnda citrusebis da Cais 

warmoeba. es procesebi turizmzec negatiurad aisaxa – iklo damsvenebelTa da 

turistTa nakadma, moiSala kurortebis marTvisa da dafinansebis sistema, se-

riozulad dazianda sanatoriumebis, pansionatebis, dasasvenebeli saxlebis, tur-

bazebis materialur-teqnikuri saSualebebi da infrastruqtura. miuxedavad nega-

tiuri procesebisa, Semcirda, magram garkveul doneze SenarCunda moTxovna aWaris 

kurortebsa da turistul centrebze, ramac mniSvnelovnad Seuwyo xeli turizmis 

seqtoris gadarCenas. turistul-rekreaciuli saqmianobis SenarCunebis saqmeSi 

mTavari roli Seasrula saSualo da mcire biznesma. kerZo mewarmeebma moaxerxes 

Seqmnil pirobebTan adaptacia da daiwyes ganviTarebis gzebis Zieba.  



50 
 

ZiriTadi nawili 

turizmis roli aWaris ekonomikaSi, aseve am regionSi turizmTan dakavSire-

buli problemebi naklebadaa Seswavlili. specialur literaturaSi informacia 

am sakiTxebis Sesaxeb SedarebiT mwiria da fragmentuli. aRniSnuli problemebis 

kvleva metad sainteresoa rogorc ekonomikis transformaciis, aseve adgilobrivi 

Taviseburebebisa da turizmis teritoriuli struqturis cvlilebebis Seswavlis 

TvalsazrisiT.  

XXI aTaswleulis dasawyisSive aWaraSi gamoikveTa ekonomikis zrdis ten-

dencia. 2006–2014 wlebSi avtonomiur respublikaSi Seqmnili mTliani damatebiTi 

Rirebuleba 2.8-jer gaizarda. saSualo wliurma zrdam 22 % Seadgina [3]. ZiriTadi 

wvlili am zrdaSi miuZRvis turizms, romelic amJamad ekonomikis yvelaze di-

namikurad ganviTarebadi dargia. turistebis nakadi yovelwliurad izrdeba. 

aWaris avtonomiuri respublikis turizmisa da kurortebis departamentis 2016 

wlis 8 Tvis monacemebiT, aWaraSi ucxoeli turistebis raodenoba wina welTan 

SedarebiT 11,3 %-iT gaizarda. sastumroebisa da sastumros tipis dawesebulebis 

momsaxurebiT amave periodSi TiTqmis naxevarma milionma adamianma isargebla. 

Sesabamisad gaizarda turizmis seqtoris Semosavlebic. 

regionis ekonomikis zrdis ZiriTadi faqtori kapitaldabandebaTa Semodine-

basTanaa dakavSirebuli. 2009–2015 wlebSi aWaraSi 714,3 mln laris ucxouri inves-

ticia ganxorcielda. bolo xuTi wlis (2011–2015 ww.) ganmavlobaSi investiciebis 

raodenoba TiTqmis 148 mln lariT gaizarda, xolo saSualo wliurma zrdam 30 

mln lari Seadgina [3]. 

turistebis raodenobis da gansakuTrebiT am sferoSi investiciebis zrda 

yvelaze metad baTumis turistul seqtorze aisaxa. bolo wlebSi aq aigo maRali 

klasis, maT Soris msoflioSi cnobili qselebis ramdenime didi sastumro. 

turizmis erovnuli administraciis monacemebiT, baTumSi 2015 wels 72 sastumro 

da ganTavsebis sxva obieqti iyo. sastumroTa Soris sididiT gamoirCeva: hiltoni 

(494-sawoliani), Seratoni (400-sawoliani), redisoni (336-sawoliani), inturisti (300-

sawoliani). 

ganTavsebis obieqtTa raodenobiTa da simZlavriT aWara qveynis erT-erTi 

mowinave regionia (ix. cxrili). mosaxleobis bolo (2014 w.) aRweris mixedviT, 

regionis wili qveynis mosaxleobis saerTo raodenobaSi 9,07 %-ia, maSin rodesac 

misi wili ganTavsebis obieqtebSi sawolebis raodenobis mixedviT 20,15 %-ia, anu 

qveyanaSi funqcionirebadi yoveli mexuTe sastumro aWaraSi mdebareobs. 

marto 2016 wels aWaraSi gaixsna 4 sastumro, romelTagan sami, Castello Mare 

(172-sawoliani _ cixisZirSi), Euphoria (180-sawoliani _ baTumSi) da era palasi (195-

sawoliani _ gonioSi) SeiZleba msxvil sastumroebs mivakuTvnoT. 

ganTavsebis saSualebebSi investirebis tendencia daCqarebuli tempiT grZel-

deba. aWaraSi mSeneblobis procesSia 20 sastumro, maT Sorisaa: Courtyard Marriott, 

Rooms Hotel, Babylon Tower, Best WESTERN VIB, Swissotel, Le Meridien, Princess Hotel, Titanic Hotel 

Apartments, Interstate Hotels and Resorts, Pulmann Hotels & Resort, Hotel Kempinski. yvela maTgani 

msxvili sastumroa; aqedan Svidi 300-sawolianze didia. mSenebare sastumroebidan 

19 baTumSi Sendeba, xolo erTi – mwvane koncxze. maTi mSeneblobis dasruleba 

2017–2019 wlebSia dagegmili [4]. 
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 ganTavsebis obieqtebis raodenoba saqarTvelos regionebis mixedviT* [4]. 

 

regioni ganTavse-
bis 

obieqtebis 

saerTo 

raodenoba 

regionis 

wili (%) 

oTaxebis 

raodenoba 

regionis 

wili (%) 

sawoli 

adgilebi 

regionis 

wili (%) 

sul saqarTveloSi  1741 100 23921 100 55971 100 

Tbilisi  369 21.2 6927 29 14509 25.92 

aWara  255 14.6 4889 20.4 11278 20.15 

guria  67 3.8 1174 4.9 3101 5.54 

imereTi  149 8.6 1983 8.3 4635 8.28 

kaxeTi  159 9.1 1343 5.6 3091 5.52 

mcxeTa-mTianeTi  137 7.9 1639 6.9 4246 7.59 

raWa-leCxumi-qvemo 

svaneTi  

56 3.2 433 1.8 1272 2.27 

samcxe-javaxeTi  187 10.7 3161 13.2 8137 14.54 

qvemo qarTli  19 1.1 237 1 564 1.01 

Sida qarTli  11 0.6 79 0.3 200 0.36 

samegrelo-zemo 

svaneTi  

332 19.1 2056 8.6 4938 8.82 

 

*aWaris avtonomiuri respublikis turizmisa da kurortebis departamentis 2016 wlis 8 Tvis 

monacemebi. 

 

 

 
 

nax. 1. Castello Mare – axali sastumro cixisZirSi 

 

sxva mzardi destinaciebidan (turizmis geografiuli arealebidan) gansa-

kuTrebulia zamTris axali turistuli centri `goderZi~ (z. d. 2200 m), gonio-
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sarfis zona da daculi teritoriebi. Tu sabWoTa periodSi gonio-sarfis zona, 

saerTod, Caketili iyo turistebisaTvis, amJamad mWidrod aTvisebul teritorias 

warmodgens. 2015 wlis monacemebiT, gonioSi 104-nomrani da 243-sawoliani 7 sastum-

roa; kvariaTSi – 198-nomriani da 535-sawoliani 8 sastumro; sarfSi – 30-nomriani 

da 99-sawoliani 2 sastumro [4]. 

rac Seexeba kurortebs, romlebic adre saqarTvelos samkurnalo-gamajansaRe-

beli turizmis safuZvels warmoadgenda, umetesi maTganis aRdgena SedarebiT rTu-

lad mimdinareobs. kurortebis geografiis specialistis m. TuTberiZis mo-

nacemebiT, qveyanaSi amJamad funqcionirebs kurortis statusis mqone obieqtebis 

45_50 %. am mxriv gamoirCeva aWara, sadac TiTqmis yvela kurorti moqmedia. gark-

veul gamonakliss warmoadgens mwvane koncxi, romlis Zveli samkurnalo da 

ganTavsebis obieqtebis materialur-teqnikuri baza moSlilia da mxolod mcire-

ricxovani saojaxo sastumroebi da sastumro saxlebi muSaobs. 

turizmis aseTi dinamikuri zrda mastimulirebel zegavlenas axdens aWaris 

ekonomikis sxva dargebzec: transportze (sazRvao porti, aeroporti, saxmeleTo 

transporti), mSeneblobaze, soflis meurneobaze (sazogadebrivi kvebis moma-

rageba), momsaxurebis sxva sferoebze. faqtobrivad, turizmi dRes avtonomiuri 

respublikis ekonomikis lokomotivia. 

ras efuZneba aWaraSi turizmis daCqarebuli ganviTareba Tanamedrove pirobeb-

Si? pirvel yovlisa dadebiTad Seicvala misi ekonomikur-geografiuli, kerZod, 

turistul-geografiuli mdebareoba. TurqeTis respublikasTan sazRvris gaxsnis 

Semdeg regioni saerTaSoriso saavtomobilo magistralze aRmoCnda, risi wyalo-

biTac aWara saqarTvelos erT-erT ZiriTad saerTaSoriso WiSkrad gadaiqca. sa-

qarTvelos Sinagan saqmeTa saministros sainformacio-analitikuri departamentis 

monacemebiT, qveynis sabaJo-gamSveb punqtebs Soris qveyanaSi SemomsvlelTa ra-

odenobis mixedviT liderobs sarfis sabaJo, romelmac 2015 wels saqarTveloSi 

Semosuli vizitorebis 23,8 % gaatara.  

damoukideblobis mopovebis Semdeg turizmis stimulirebisaTvis kidev erT 

mniSvnelovan faqtorad iqca gadaadgilebis SezRudvis gauqmeba gonio-sarfis 

zonasa da aWaris mTis arealebSi da maTi gaxsna turistebisaTvis.  

regionis turistul-geografiuli mdebareoba makrodoneze radikalurad Se-

icvala. adre qveynis periferiaze myof sanaxevrod Caketil aWaras dRes xelsa-

yreli mdebareoba aqvs sakuTari turistuli produqtis gasaRebis bazrebis mi-

marT. ucxoel vizitorebs Soris Warboben turistebi mezobeli qveynebidan. aWaris 

avtonomiuri respublikis turizmisa da kurortebis departamentis monacemebze 

dayrdnobiT Catarebuli gamoTvlebiT, 2015 wels aWaraSi saerTaSoriso tu-

ristebis 76.9 % Semovida xuTi qveynidan, esenia: TurqeTi, azerbaijani, ruseTi, 

ukraina da somxeTi. Semdeg adgilebzea: poloneTi, israeli, belorusi, yazaxeTi 

da litva, romlebzec modis aWaraSi Semosuli turistebis 13,5 %. bolo wlebSi 

SesamCnevad gaizarda axlo aRmosavleTis qveynebidan Semosuli turistebis 

raodenoba. aWaris turizmisa da kurortebis departamentis 2016 wlis pirveli 8 

Tvis monacemebiT, aRniSnul wels 2014 welTan SedarebiT am qveynebidan 

turistebis raodenoba gaizarda: iranidan – 750 % (30468 vizitori), israelidan – 

371 % (23236 vizitori), saudis arabeTidan – 76 % (3270 vizitori), arabeTis 

gaerTianebuli saamiroebidan – 279 % (1483 vizitori) [5]. rogorc Cans, aWara 

mezoregionis erT-erT turistul centrad yalibdeba. 
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rogorc aRvniSneT, aWaris turistul regionad Camoyalibebis mTavar 

obieqtur faqtorad bunebis turistul-rekreaciuli potencialis Tavisebureba da 

mravalferovneba iqca. momavali ganviTarebac bunebasa da mis racionalur 

gamoyenebas ukavSirdeba. ZiriTad resurss warmoadgens zRva da masTan dakavSi-

rebuli obieqtebi – xelsayreli plaJebi, mwvane safari, rbili teniani subtro-

pikuli hava, rac Tavidanve turistebis mozidvis mTavari obieqti iyo da aseTad 

rCeba dResac. magram amasTan erTad did da jer kidev saTanadod auTvisebel 

potencials Seicavs aWaris saSualo da maRalmTiani arealebi. 

e. daviTaias da z. seferTelaZis [6] mier SemuSavebulia aWaris bunebriv-

anTropologiuri landSaftebis klasifikacia, romelic moicavs sam ZiriTad 

klass _ aqvalurs, vakisa da mTis. mTlianobaSi gamoyofilia 13 landSafti. maTgan 

turistul-rekreaciuli saqmianobis ganviTarebis resursebs Seicavs xuTi: 

1. aqvaluri landSaftebi. zRvispira akvatoriebis kompleqsi perspeqtiul-

rekreaciuli, masobrivi turizmis, sportul-gamajansaRebeli meurneobisa da 

wyalqveSa fermebis (marikulturebis – Tevzebis, moluskebis, wyalmcenareebis da 

sxv.) ganviTarebisaTvis; 

 2. zRvispira qviSian-xreSiani diunuri zvinulebis z. d. 0,5–10 m-mde simaRlis 

asimetriuli serebi, zogan abraziuli procesebiT, jansaRi haviT, sustad Camoya-

libebuli aluviuri da qviSian-xreSiani niadagebiT, fsamofiluri mcenareulobiT, 

sakurorto-rekreaciuli resursebiT, xelsayreli plaJiT, fiWvnaris koromebiT; 

3. z. d. 30–50 m-dan 500–600 m-mde simaRlis gorak-borcviani mTiswineTis 

landSafti Zlieri anTropogenuri zemoqmedebiT, saxifaTo egzodinamikuri pro-

cesebiT, humiduri haviT, wiTelmiwa da yviTelmiwa niadagebiT, kulturuli mce-

nareulobiT, sakurorto da turistul-rekreaciuli resursebiT; 

4. z. d. 1600 m-dan 2100–2200 m-mde simaRlis saSualo da maRali mTis tyeTa 

landSafti Txemebze mosworebuli zedapirebiT, Zlier danawevrebuli da da-

mewyrili reliefiT, notio haviT, Ria yomrali gaewrebuli niadagebiT, wiflnar-

muqwiwviani tyeebiT, sakurorto da turistul-rekreaciuli resursebiT; 

5. z. d. 1500–1600 m-dan 2200–2400 m-mde simaRlis saSualo da maRalmTis 

landSafti mTa-xeobaTa Zlier danawevrebuli reliefiT, mewyruli da klde-

zvavuri procesebiT, zomierad civi zRviuri haviT, gaewrebuli Ria yomrali 

niadagebiT, wiwviani tyeebis dominantobiT, anTropogenuri zemoqmedebis niSnebiT, 

mecxoveleobis ganviTarebisaTvis xelsayreli pirobebiT, zogan sakurorto da 

turistul-rekreaciuli adgilebiT [5]. 

am bunebriv-anTropogenur landSaftebSi turizmis ganviTarebis SesaZleblo-

bebi Sefasebuli unda iyos ara marto maTi rekreaciuli potencialiT, aramed im 

safrTxeebiTac, romlebic warmoiqmneba turistebis nakadebis SeuzRudavi zrdis, 

bunebis kanonebis gaTvaliswinebis gareSe ganxorcielebuli mSeneblobisa da zo-

gadad araracionaluri bunebaTsargeblobis Sedegad.  

pirveli sami landSafti zRvasTan dakavSirebuli turizmis saxeobebis Ziri-

Tadi gavrcelebis arealia. aqvaluri landSaftebi intensiuradaa aTvisebuli 

sastumroebis da turistuli momsaxurebis sxva obieqtebis nagebobebiT. napirebis 

daculobis TvalsazrisiT, aq mimdinare kapitaluri mSenebloba seriozul 

problemas uqmnis zRvis moqmedebas, radgan ferxdeba myari masalis bunebrivad 

ganawileba plaJebsa da Selfze. amis Sedegad irRveva bunebrivi balansi, Cqardeba 
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napirebis intensiuri gamorecxva, plaJebisa da napirTan axlos mdebare Senoba-

nagebobebisa da mwvane safris destruqciis procesi.  

zRvispira qviSian-xreSiani diunuri zvinulebis asimetriuli serebi turizmis 

bumiT gamowveuli intensiuri mSeneblobis Sedegad zemWidrod ganaSenianebul zo-

nad gadaiqca. samkurnalo-gamajansaRebeli turizmis Semdgomi masStaburi zrdis 

SesaZleblobebi aq mTel rig winaaRmdegobebs awydeba. bunebrivi garemo, sadac 

aqtiuri mSeneblobaa gaCaRebuli, seriozuladaa dazianebuli (reliefi transfor-

mirebulia, mravalwlovani nargavebi – gaCexili, zRvis napiris bunebrivi wo-

nasworoba ki – darRveuli). Semdgomi mSenebloba sanapiros zolSi kidev ufro 

gaauaresebs ekologiur da geoekologiur viTarebas, rac uaryofiTad aisaxeba 

turizmze, radgan ikargeba aWaris sanapiroze Camosuli turistebis mTavari 

moxmarebis produqti – bunebrivi garemo. 

 

 
 

nax. 2. sastumroebiT saxecvlili ferdobi sof. sarfSi 

 

calke unda aRiniSnos klimatis cvlilebis tendencia, romelic seriozul 

gamowvevebs uyenebs turizms zRvispira zonaSi. prognozis mixedviT, momavali ori 

aTeuli wlis ganmavlobaSi am zonaSi mosalodnelia haeris saSualo wliuri tem-

peraturis saerTo mateba 1–1,5 oC-iT, aseve – zecxeli dReebis raodenobis zrda 

turistuli sezonis pikze [7]. am procesebs uTuod mohyveba turistebis raode-

nobis kleba yvelaze aqtiur periodSi (ivlisi-agvisto). amas Tan erTvis naleqebis 

raodenobisa da sixSiris mateba Semodgomis TveebSi [7], rac, savaraudod, aseve 

Seamcirebs turistebis nakads.  

zRvis sanapiro zonam mniSvnelovanwilad amowura eqstensiuri zrdis Sesa-

Zleblobebi – klimaturi pirobebi perspeqtivaSi uaresdeba, xolo bunebrivi ga-

remos dazianeba bevr adgilas kritikul zRvars miuaxlovda. ase rom, aWaris tu-

rizmis Semdgomi ganviTarebis perspeqtiva ufro metad saSualo da maRal mTe-

bTanaa dakavSirebuli.  

mTis arealebis turistuli aTvisebis procesi faqtobrivad dawyebulia. 

Seqmnilia ramdenime daculi teritoria: mtiralas da maWaxelas erovnuli parkebi; 

kintriSisa da qobuleTis saxelmwifo nakrZalebi; qobuleTis aRkveTili; kintri-

Sis daculi landSafti da goderZis namarxi tyis bunebis Zegli. am obieqtebis 
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statusi turistul saqmianobasac iTvaliswinebs, oRond gansxvavebuli intensiu-

robiT. yvelaze farTod igi daSvebulia erovnul parkSi, yvelaze SezRudulad – 

saxelmwifo nakrZalebSi. daculi teritoriebi sul ramdenime welia rac 

turistebs iRebs, vizitorebis momsaxurebis obieqtebi da infrastruqtura Camoya-

libebis procesSia, Tumca vizitorebis raodenoba TandaTan izrdeba. 2015 wels 

mtiralas erovnulma parkma miiRo 21981 vizitori, qobuleTis daculma teri-

toriebma (nakrZalma da aRkveTilma) – 8737, xolo kintriSis daculma teri-

toriebma – 3758 vizitori [8]. 

 

 
 

nax. 3. aWariswylis xeoba xulos municipalitetSi 

 

kidev erTi perspeqtiuli mimarTulebaa mTis kurortebisa da samTo-turis-

tuli centrebis ganviTareba. kurorti beSumi, romelic arsianis qedze z. d. 1990 m 

simaRleze mdebareobs, ramdenime aTeuli wlis istoriis mqone obieqtia. igi 

erTgvar qvabulSia moqceuli da teritoriuli zrdis SesaZleblobebi ar gaaCnia. 

am kurortis ganviTareba sivrciTi dagegmarebis optimizaciiT, ganaSenianebisa da 

infrastruqturis (gzebi, wyalmomarageba, kanalizacia, komunikaciis Tanamedrove 

saSualebebi _ WI-FI da sxv.) mdgomareobis gaumjobesebis gziT unda warimarTos. 

z. d. 2000–2200 m simaRleze, goderZis uReltexilis siaxloves mdebare 

turistul centr `goderZis~ (gaixsna 2014 wels) specializaciaSi prioritetulia 

samTo-saTxilamuro mimarTuleba. am turistuli centris yvelaze didi problemaa 

rTuli misadgomoba zamTris sezonSi – didTovlobis gamo avtomobilebis 

moZraoba SezRudulia rogorc baTumidan, ise adigenidan.  

sof. gomarduli mdebareobs md. Wvaniswylis xeobaSi, z. d. 1250 m simaRleze 

(Suaxevis municipaliteti). turistuli centri aq ramdenime wlis winaT Seiqmna. 

agebulia erTi turistuli centri restorniT da 4 koteji, gayvanilia mokle sa-

Txilamuro trasa da funqcionirebs 250 m-iani sabagiro gza. “gomardulis” aqtiur 

saqmianobas xels uSlis saorganizacio problemebi. 
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. 
 

nax. 4. gomarduli – turistuli centri Suaxevis municipalitetSi 

 

Romas mTaze, baTumi-xulos gzidan 18 km-ze, z. d. 1800–2000 m simaRleze (qedi-

sa da Suaxevis municipalitetebi) Seqmnilia saagarako adgili. reliefis daxri-

loba, klimaturi faqtorebi (Tovliani dReebis sakmarisi raodenoba) da saav-

tomobilo magistralTan siaxlove samTo-saTxilamuro centris ganviTarebis karg 

perspeqtivas qmnis. 

analogiuri perspeqtivebi aqvs arsianis qedis dasavleT kalTaze, z. d. 1600 m 

simaRleze mdebare danisparauls (xulos municipaliteti) da qedlebs (xulodan 

Crdilo aRmosavleTiT 11 km, z. d. 1500 m). danisparaulSi ukve Seqmnilia saTxilamuro 

skola Sesabamisi saTxilamuro trasiT da 200-m-iani sabagiroTi. am perspeqtiuli 

turistuli centrebis mTavari problema ganuviTarebeli infrastruqturaa. 

 

 
 

nax. 5. mesaqonleebis sezonuri dasaxeleba Ciruxis mTaze  

 

turizmis ganviTarebis did potencials flobs aWaris mTis xeobebi. am mxriv, 

pirvel yovlisa, aRsaniSnavia mdinareebi: aWariswyali, sxalTa, Ciruxi, naRvare-
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viswyali-Wvaniswyali. am mdinareTa xeobebSi xelsayreli pirobebia saojaxo 

dasvenebisaTvis, saTavgadasavlo, satrekingo, sacxenosno da saavtomobilo 

turizmisaTvis. turizmis am saxeobebis ganviTarebas xels uwyobs gansaxlebis 

simWidrove – xeobaTa horizontuli zedapirebi maqsimaluradaa aTvisebuli. 

 

 
 

nax. 6. hesis mSeneblobis Sedegad saxecvlili  

reliefi md. sxalTis xeobaSi 

 

mTis arealSi turizmis ganviTarebis perspeqtivebs yvelaze mniSvnelovan sa-

frTxes uqmnis intensiuri, xSirad bunebrivi garemos safrTxeebis gauTvaliswi-

neblad ganxorcielebuli mSenebloba. gansakuTrebiT maRal riskebs Seicavs 

mSenebloba mewyersaSiS ferdobebsa da mdinareTa xeobebSi, sadac wyalmovard-

nebis saSiSi ubnebia. mTis regionebSi turizmis ganviTarebis negatiur faqtorebs 

Soris aRsaniSnavia agreTve gaaqtiurebuli hidroenergetikuli mSenebloba aWaris 

mTis mdinareebze. hesebis masStaburi mSeneblobis Sedegad bunebrivi saxe ekargeba 

am mxaris SesaniSnav xeobebs da nadgurdeba mdinareTa ekosistemebi. 

 

 

daskvna 

gardamaval periodSi aWaris ekonomika dargobrivi da teritoriuli struq-

turis cvlilebebs ganicdis. erT-erTi mniSvnelovani tendenciaa ekonomikis wam-

yvani dargis – turizmis rolis zrda, rasac xeli Seuwyo turistul-geografi-

uli mdebareobis kardinalurma gaumjobesebam da investiciebis masStaburma gan-

xorcielebam. 

turizmis dargobriv struqturaSi samkurnalo-gamajansaRebeli da saplaJo 

turizmi (beach tourism) sul ufro met adgils uTmobs saqalaqo turizms, garTobis 

industrias – turizmis iseT saxeobebs, romlebic sastumroebis saqmianobasTanaa 
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dakavSirebuli; maT garda mzardi dargebia ekologiuri turizmi (mogzauroba 

dacul teritoriebSi), samTo-saTxilamuro, saTavgadasavlo, saagarako turizmi. 

mniSvnelovani Zvrebia teritoriul struqturaSi. saSualo da maRal mTia-

neTSi Seiqmna da viTardeba axali turistuli centrebi: goderZi, Roma, danis-

parauli. did potencials Seicavs aWaris mTis xeobebi. 

investiciebis zrda turizmis sferoSi iwvevs calkeuli obieqtebisa da tu-

ristul-rekreaciuli kompleqsebis daCqarebul mSeneblobas, rasac xSirad ewireba 

garemos usafrTxoeba: sanapiroebis bunebrivi wonasworoba, gruntis wylebis gana-

wileba, tyis masivebisa da ekosistemebis (magaliTad, fsamofiluri ekosistemebis) 

mTlianoba, rac gamousworebel zians ayenebs TviTon turizms. 

axali turistuli centrebis ganviTarebis procesSi arsebiTad mniSvnelo-

vania garemos usafrTxoebis dacvis, teritoriis optimaluri dagegmarebisa da 

infrastruqturis gamarTuli funqcionirebisaTvis aucilebeli moTxovnebis 

gaTvaliswineba. 
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sazogadoebrivi geografia 

 

 

 

sakurorto turizmis ganviTarebis tendenciebi saqarTveloSi 

vaJa neiZe, nino pavliaSvili, mzia TuTberiZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis geografiis instituti) 

 

 

reziume: ganxilulia samkurnalo-gamajansaRebeli, anu sakurorto turizmis 

ganviTarebis tendenciebi saqarTveloSi sabWoTa periodidan dRemde. 2007_2016 wleb-

Si Catarebuli savele-saeqspedicio da analitikuri samuSaoebis safuZvelze gamo-

ikveTa samkurnalo turizmis arsebuli problemebi, romelTa gadawyveta mTel rig 

faqtorebzea damokidebuli. 

 

sakvanZo sityvebi: kurortebis tipebi; kurorti; sakurorto turizmi; turis-
tuli infrastruqtura. 

 

 

Sesavali 

samkurnalo-gamajansaRebeli, anu sakurorto turizmi msoflio turistuli 

bazris mniSvnelovani segmentia. kac-dReebis raodenobiT masze msoflio turis-

tuli brunvis mxolod 1 % modis, Tumca SemosavlebSi misi wili 5,7 %-ia [1], rad-

gan igi turizmis erT-erTi Zvirad Rirebuli saxeobaa. misi roli da gavlena rek-

reaciuli potencialis mqone qveynebis ekonomikaze sakmaod mniSvnelovania. amitom 

Seicvala warmodgena kurortze da misi funqcionirebis sakiTxebze. gaizarda 

kurortebis mimarT momxmareblebis, mkvlevrebisa da saqmiani wreebis interesi.  

 

 

ZiriTadi nawili 

saqarTvelo tradiciuli sakurorto qveyanaa mdidari samkurnalo resurse-

biT, sadac qveynis kanonmdeblobiT daregistrirebuli 103 kurortidan 44 kli-

maturia, 30 _ Sereuli, 27 _ balneologiuri da 2 _ talaxsamkurnalo. kurortebis 

teritoriuli struqtura garkveuli kanonzomierebiT xasiaTdeba _ balneologiu-

ri da talaxsamkurnalo kurortebis umetesoba saqarTvelos mTaTSorisi baris 

zonaSia Tavmoyrili, Sereuli da klimaturi ki _ zRvis sanapiroze an mTiswi-

neTebSi [2]. sakurorto saqmianobis ganviTarebam qveyanaSi piks gasuli saukunis 80-

ian wlebSi miaRwia, roca sanatoriumebsa da dasasvenebel dawesebulebebSi 645,3 

aTasi adamiani isvenebda [3]. am periodSi qveyanaSi wlis ganmavlobaSi 1,8 mln 

organizebuli da 3 mln-mde araorganizebuli damsvenebeli Camodioda [4]. 
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cxrili 1 

saqarTvelos sakurorto fondi 
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damoukideblobis gamocxadebis Semdeg, 1990-ian wlebSi saqarTveloSi saku-

rorto dawesebulebebi saxelmwifos mxardaWeris gareSe darCa. im dros arsebuli 

saxelmwifo sakurorto sistema qveynis ekonomikuri, socialuri da politikuri 

cvlilebebis fonze mTlianad moiSala, xolo sakurorto meurneoba gapartaxda. 

sakurorto turizmis gamococxleba 2000-iani wlebidan daiwyo. 

kurortebze yovelwliurad ganxorcielebuli saeqspedicio dakvirvebebis, xo-

lo afxazeTis SemTxvevaSi internetiT moZiebuli masalebis safuZvelze dadginda, 

rom kurortebis TiTqmis naxevari ar funqcionirebs. aRsaniSnavia, rom me-2 cxril-

Si kurortebis raodenoba mocemulia arsebuli administraciuli dayofis Sesa-

bamisad, Tumca sasurveli iqneboda maTi ganawileba momxdariyo sakurorto-rekrea-

ciuli raionebis mixedviT, romelTa gamoyofis ramdenime varianti arsebobs [5], 

magram saWiroa maTi Semdgomi Seswavla-daxvewa dRevandeli mdgomareobis gaT-

valiswinebiT. 

amJamad moqmedi kurortebis umetesobaSi, borjomis xeobis, SavizRvispireTisa 

da mTeli rigi calkeuli kurortebis garda (sairme, nunisi, ujarma), damsveneb-

elTa momsaxureba Zalze dabal donezea imis gamo, rom dangreulia ganTavsebis 

saSualebebi (sanatoriumebi, pansionatebi, specializebuli da sauwyebo dasasve-

nebeli saxlebi, yofili pionerTa banakebi), gapartaxebulia saabazano Senobebi, 

sruliad mouwesrigebelia garemo da a.S. aseTebia axaldaba (borjomis municipa-

liteti), laSiWala (cageris municipaliteti), bugeuli (ambrolauris municipa-

liteti), gorijvari (goris municipaliteti), gomismTa (ozurgeTis municipalite-

ti), vaJas wyaro (duSeTis municipaliteti). xolo iseTi popularuli kurortebi, 

rogoricaa menji, caiSi, zvare, nabeRlavi, squri da sxv., ganadgurebuli infra-

struqturis gamo saerTod ar Rebulobs damsveneblebs. mineraluri wylebis 
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sikeTiT mxolod adgilobrivi mosaxleoba sargeblobs. samwuxarod, samkurnalo 

mineraluri wylebi calkeul SemTxvevebSi arapirdapiri daniSnulebiT gamoiyeneba, 

umetesad ki Zvirfasi samkurnalo wyali uyairaTod ixarjeba; magaliTad, kurort 

menjis Termuli wylebi sasaTbure nagebobis funqcionirebas xmardeba. 

 

cxrili 2 

kurortebis ganawileba mxareebisa da tipebis mixedviT 
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i
s
 

r
ao

d
en
o
b
a 

maT Soris 

 

moqmedi kurortebi, 

2016 wlis 

mdgomareobiT 
kl

im
at

u
r
i
 

b
al

ne
o
l
o
-

g
iu

r
i 

t
al

ax
s
am
ku

r
-

na
l
o
 

S
er

eu
l
i 

(b
k 

d
a 
kb

)*
 

1 aWara 6 6 - - - 

6 (baTumi, beSumi, 

maxinjauri, mwvane koncxi, 

qobuleTi, cixisZiri) 

2 
samegrelo, zemo 

svaneTi 
7 2 4 - 1 2 (anaklia, malTayva) 

3 imereTi 12  8 - 4 
4 (nunisi, sairme, sulori, 

wyaltubo) 

4 
raWa-leCxumi, qvemo 

svaneTi 
7 - 1 - 6 

4 (bugeuli, laSiWala, 

uwera, Sovi) 

5 guria 6 4 2 -  
4 (baxmaro, gomismTa, 

grigoleTi, ureki) 

6 samcxe-javaxeTi 14 7 2 - 5 

12 (abasTumani, aspinZa, 

axaldaba, axalcixe, 

bakuriani, borjomi, varZia, 

tba, cemi, cixisjvari, 

waRveri, CiTaxevi) 

7 Sida qarTli 10 1 5 - 4 
3 (gorijvari, surami, 

qviSxeTi) 

8 qvemo qarTli 2 1 - 1 - 1 (manglisi) 

9 kaxeTi 8 2 2 1 3 
5 (axtala, TorRvas abano, 

lagodexi, ujarma, yvareli) 

10 mcxeTa-mTianeTi 6 2 1 - - 
3 (bazaleTi, vaJas wyaro, 

fasanauri) 

11 Tbilisi 6 5 1 - - 
6 (Tbilisi, kikeTi, kojori, 

oqroyana, wavkisi, wyneTi) 

12 afxazeTi 19 14 1 - 4 
5 (axali aToni, biWvinTa, 

gagra, riwa, soxumi) 

 sul 103 44 27 2 30 55 

 

*bk _ balneologiur-klimaturi, kb _ klimatur-balneologiuri. 
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nax. 1. kurort caiSis yofili saabazano Senoba (m. TuTberiZis foto) 

 

xangrZlivi umoqmedobis Semdeg saxelmwifo struqturebis ZalisxmeviTa da 

kerZo investorebis dafinansebiT daiwyo Zveli sanatoriumebis aRdgena da axali 

sastumroebis mSenebloba saqarTvelos erT-erT yvelaze popularul da moTxov-

nad kurort wyaltuboSi. ganviTarebis tempebiT gamoirCeva aWaris sanapirosa 

(baTumi, cixisZiri, qobuleTi) da samTo-saTxilamuro kurortebi. 

 

 
 

nax. 2. kurort menjis yofili saabazanos interieri (m. TuTberiZis foto) 

 

adre arsebuli ganTavsebis saSualebebis nacvlad turistebi ZiriTadad sar-

gebloben sxvadasxva saxis sastumroebiT (tradiciuli da saojaxo sastumroebi, 

sastumro saxlebi). maTi nawili axal nagebobebSia ganTavsebuli, nawili ki _ 
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yofili sanatoriumebisa da dasasvenebeli saxlebis Zvel SenobebSi. saqarTvelos 

turizmis erovnuli administraciis bolo monacemebiT, qveyanaSi mxolod 7 sana-

toriumi da 1 pansionati moqmedebs. maT Sorisaa borjomi, sairme, wyaltubo, su-

lori, SekveTili. sastumroebis saerTo raodenobis 41,7 % saojaxo sastumroebze 

modis, rac saerTo tevadobis 17,9 %-s Seadgens.  

 

 
 

nax. 3. kurorti sairme (g. xomerikis foto) 

 

dRes mwvaved dgas satransporto misadgomobis problema: centraluri avto-

magistralis garda, gzebis umetesi nawili cud mdgomareobaSia, rac sakmaod 

arTulebs (an SeuZlebels xdis) kurortebamde misvlas. es gansakuTrebiT mTis 

kurortebs exeba. 

zogierTi kurortis samedicino profili gafarTovda. ekologiuri situaciis 

gauaresebam gamoiwvia specifikuri daavadebebis (kerZod, bronqitis sxvadasxva 

formis) masStabebis zrda, ramac Sesabamisad gazarda calkeul kurortebze (abas-

Tumani, cemi, surami, baxmaro) moTxovna. kurorti abasTumani 1990-ian wlebamde 

warmatebiT emsaxureboda tuberkuloziT daavadebulebs da misi sanatoriumebis 

erTdrouli tevadoba 1200 sawols Seadgenda.  

axla, roca tuberkulozs ZiriTadad medikamentebiT mkurnaloben, Zveli 

sanatoriumebis umetesi nawili aRar funqcionirebs da kurortze uamravi pulmo-

nologiuri avadmyofi kerZo seqtorsa da saojaxo sastumroebSi dabinavebis ime-

dad Cadis. kurorti nunisic mxolod dermatologiur kurortad iTvleboda, gana-

xlebis Semdeg ki iq aseve warmatebiT mkurnaloben periferiuli nervuli sistemis 

daavadebebs, nevralgiebs da radikulits.  

sabWoTa kavSiris daSlis Semdeg tradiciuli turistuli bazari TiTqmis 

daikarga da samkurnalo-gamajansaRebeli obieqtebis ZiriTad momxmareblad saqar-

Tvelos mosaxleoba darCa, romelsac qveynis kurortebze mkurnalobisa da dasve-

nebis xangrZlivi tradicia aqvs. Tumca bolo wlebSi am kurortebze CamsvlelTa 
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raodenobam mosaxleobis mxolod 11,1 % Seadgina. kurortebze arsebuli infra-

struqturis gaumarTaobisa da mosaxleobis dabali gadaxdisunarianobis gamo ad-

gilobrivi turistebis umravlesoba sakuTar agarakze an soflad naTesavebTan 

isvenebda. saerTaSoriso mogzaurebidan mkurnaloba-gajansaRebis mizniT saqarTve-

los mxolod 2 % ewvia [6]. eseni ZiriTadad azerbaijaneli, somexi, rusi, yazaxi 

turistebi iyvnen.  

tradiciulad kurortebi rogorc mTel msoflioSi, ise saqarTveloSi mkur-

nalobasTan erTad emsaxureboda mosaxleobis dasvenebas, gajansaRebas, fizikuri da 

sulieri Zalebis aRdgenas. amJamad samomxmareblo bazris axali segmentebis dasapy-

robad da damatebiT klientebis mosazidad xdeba damsveneblebisaTvis axali mraval-

ferovani pirobebis SeTavazeba. am mizniT kurortebi samkurnalo funqciis Senar-

CunebasTan erTad iTavsebs kulturuli da sportuli RonisZiebebis (magaliTad, 

saWadrako turnirebis), sxvadasxva konkursisa da kinofestivalebis Catarebis 

funqciasac. samusiko festivalebi imarTeboda biWvinTasa da borjomSi, axla  

imarTeba goniosa da TelavSi. baTumSi amoqmedda kulturisa da xelovnebis centri, 

Catarda kino- da jaz-festivalebi da klasikuri musikis koncertebi. ganviTarebuli 

infrastruqtura kurortebis mTeli wlis ganmavlobaSi funqcionirebis saSualebas 

iZleva. zamTris samTo-saTxilamuro kurortma zafxulSi SeiZleba samTo-klimaturi 

kurortis funqcia Seasrulos, xolo zafxulis sazRvao kurortma, Tavis mxriv, 

zamTarSi konferenciebsa da simpoziumebs umaspinZlos. 

zemoTqmulidan gamomdinare, SeiZleba davaskvnaT, rom infrastruqturis 

ararsebobis da mcire dafinansebis gamo kurortebis didi nawilis amJamindeli 

mdgomareoba arasaxarbieloa, amitom ar an ver xerxdeba arsebuli samkurnalo 

resursebis srulad gamoyeneba. 

 

 
 

nax. 4. gonio-kvariaTis sanapiro (g. xomerikis foto) 
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bolo wlebSi qveyanaSi mimdinareobs samTo-saTxilamuro da wyalsatevebTan 

dasvenebis axali centrebis intensiuri mSenebloba. msoflioSi samTo-saTxila-

muro turizmi sul ufro popularuli xdeba da sportuli aqtiurobebis ram-

denime saxeobas (TxilamurebiT sriali, snoubordi, fristaili, heliski, friraidi 

da sxv.) moicavs. saqarTveloSi sportis am sferos ganviTarebisaTvis mdidari 

bunebrivi resursebia. kurort bakurianSi axal mSeneblobebTan da bolo wlebSi 

amis paralelurad, sof. mitarbis mimarTulebiT gafarToebasTan erTad Seiqmna 

gudauris, TeTnuldis, goderZis sportuli centrebi. maTgan gudaurSi yvelaze 

Zveli da mZlavri infrastruqturaa, sadac zafxulSic bevri saqmiani adamiani, 

damsvenebeli da velosportis moyvaruli Cadis. adre arsebuli wyalsatevebis 

(sionis, “Tbilisis zRvis” wyalsacavebi, bazaleTis, lisis, kus tbebi) msgavsad, 

gajansaRebisa da dasvenebis funqciebs iZens kaxeTSi bolo dros xelovnurad 

Seqmnili lopotis, yvarlis, ilias tbebi, romlebic esTetikuri RirebulebiT da 

keTilmowyobisa da momsaxurebis doniT gamoirCeva. garda dasaxelebuli desti-

naciebisa, zogierTi sakurorto adgilic (magaliTad, gonio, kvariaTi, SekveTili, 

sioni) akmayofilebs kurortis statusisadmi wayenebul moTxovnebs (“turizmisa da 

kurortebis Sesaxeb” saqarTvelos 1997 wlis kanonis mixedviT, “kurorti aris 

teritoria, romelic Seicavs bunebriv samkurnalo resursebs, vargisia miznobrivi 

eqspluataciisaTvis da aqvs Sesabamisi Senoba-nagebobani” [7]), magram maT ar aqvT 

miniWebuli aRniSnuli statusi. miuxedavad amisa, oficialuri wreebi da sazo-

gadoeba am adgilebs kurortebs uwodebs. aucilebelia, rom sakurorto saqmis 

specialistebma da aRmasrulebelma xelisuflebam Sesabamisi gadawyvetileba 

miiRon da cvlilebebi Seitanon dRes arsebuli kurortebis nusxaSi. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, sakurorto turizmis dRevandeli viTareba 

saqarTveloSi arasaxarbieloa: 

 kurortebis infrastruqturis didi nawili ganadgurebulia; mouvlelobis ga-

mo dangreulia an mwyobridanaa gamosuli turistebis ganTavsebis saSualebebi; 

 mZime mdgomareobaSia satransporto komunikaciebi; 

 sakurorto turistuli produqtis ZiriTadi momxmarebeli adgilobrivi mosax-

leobaa; 

 Tavisufali bazris pirobebSi kurortebma axali funqciebi SeiZina; 

 ar arsebobs zogadad turizmis da maT Soris samkurnalo turizmis, ganviTa-

rebis erTiani strategia; moqmedi kanoni “turizmisa da kurortebis Sesaxeb” 

ukve veRar pasuxobs dRevandel moTxovnebs. 

saqarTveloSi arsebuli mdgomareobis gamosworebisa da turizmis ganviTa-

rebis mizniT sakanonmdeblo bazis ganaxlebasTan erTad saWiroa kurortis cnebis 

kriteriumis dadgena da sakurorto sistemis dagegmvis principebis SemuSaveba. 
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HUMAN GEOGRAPHY 
 
 

TRENDS OF DEVELOPMENT OF RESORT TOURISM IN GEORGIA  

V. Neidze, N. Pavliashvili, M. Tutberidze 

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

 
Resume: There are considered the tendencies of development of medical or resort tourism in Georgia  

since the Soviet period till today. On the basis of the field-expeditionary and analytical works, which were 
carried out in 2007_2016 years the problems existing in medical tourism have come to light, the solution of 
which depends on a number of factors. 

 
Key Words: resort; resort tourism; tourist infrastructure; types of resorts. 

 
 
 
 

ОБЩЕСТВЕННАЯ ГЕОГРАФИЯ 

 
 

ТЕНДЕНЦИИ РАЗВИТИЯ КУРОРТНОГО ТУРИЗМА В ГРУЗИИ  

Неидзе В. Е., Павлиашвили Н. И., Тутберидзе М. А. 

(Институт географии им. Вахушти Багратиони Тбилисского государственного университета им.  
И. Джавахишвили) 

 
Резюме. Рассмотрены тенденции развития лечебно-оздоровительного или курортного туризма 

в Грузии с советского периода до сегодняшних дней. На основе проведенных полево-экспе-
диционных и аналитических работ (2007_2016 гг.) выявлены проблемы курортного туризма, решение 
которых зависит от целого ряда факторов. 

 
Ключевые слова: курорт; курортный туризм; типы курортов; туристская инфраструктура. 
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paleogeografia 

 

 

 

paleoklimatisa da geografiuli garemos cvalebadoba  

aRmosavleT saqarTvelos teritoriaze holocenSi 

revaz xazaraZe, koba xaraZe, Tamila CalaZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis geografiis instituti) 

 

 

reziume: kompleqsuri gamokvlevebiT dadgenilia aRmosavleT saqarTvelos 

teritoriaze holocenSi mimdinare procesebi. liTologiuri, palinologiuri, 

paleontologiuri da arqeologiuri masalis analizis safuZvelze gamovlenilia, 

rom holocenis epoqaSi aRmosavleT saqarTvelos garemo pirobebi xasiaTdeboda 

TandaTanobiTi daTbobiT da klimatis sezonuri cvalebadobiT (daTboba-aciveba), 

romelic iwvevda mcenareuli zonebis gadaadgilebas, cxovelTa migracias da gav-

lenas axdenda pirvelyofili adamianebis cxovrebaze. aqedan gamomdinare, SesaZle-

belia holocenSi garemo pirobebi (landSafti) ZiriTadad Secvliliyo ara marto 

klimatis cvalebadobiT, aramed anTropogenuri (adamianis) zemoqmedebiTac.  

 

sakvanZo sityvebi: anTropogeni; genezisi; landSafti; modifikacia; paleokli-

mati; sedimentacia. 

 

 

Sesavali 

aRmosavleT saqarTvelos Tanamedrove bunebrivi pirobebi radikalurad gan-

sxvavdeba dasavleT saqarTvelos geografiuli garemosa da klimatisagan. Tu da-

savleT saqarTvelosaTvis damaxasiaTebelia notio subtropikuli klimati, ro-

melic ganpirobebulia Savi zRvis reJimiT, aRmosavleT saqarTvelo ZiriTadad mo-

qceulia kaspiis zRvis gavlenis qveS da xasiaTdeba mSrali kontinenturi kli-

matiT. cxadia, analogiuri situacia iqneboda holocenSi (10000_12000 ww.), rodesac 

saqarTvelos mcenareulma safarma da klimatma gansakuTrebuli cvlilebebi 

ganicada _ moxda mcenareuli sartylebis vertikaluri gadaadgileba da cxo-

velTa samyaros migracia. garemo pirobebis cvlilebebi TavisTavad gavlenas axde-

nda pirvelyofili adamianebis cxovrebaze da xSirad isini iZulebuli iyvnen dae-

tovebinaT sacxovrebeli adgilebi. 

 

 

ZiriTadi nawili 

holocenuri periodis paleoklimatisa da garemo pirobebis dadgenisaTvis 

mizanSewonilia kompleqsuri kvlevis (arqeologiuri, palinologiuri, paleonto-

logiuri) Sedegad mopovebuli masalis swori gaanalizeba, romlis saSualebasac 
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iZleva winamorbedi mkvlevrebis mier gamoqveynebuli faqtobrivi masalebi da Cven 

mier Catarebuli kvlevis Sedegebi. 

pirvelyofili adamiani sacxovreblad (droebiT TavSesafrad) ZiriTadad iye-

nebda mRvimesa da gamoqvabuls, romelTa kulturul nafenebSi daculia ganamar-

xebuli sabrZolo da sameurneo qvis iaraRebi, kvebis produqtebis narCenebi (Zvle-

bi) da mcenareuli spora-mtveri. es masalebi garkveul warmodgenas iZleva mcena-

reul safarsa da klimatze. garda mRvimeebisa, aRmosavleT saqarTvelos teri-

toriaze arsebuli mSrali kontinenturi klimati da garemo pirobebi pirvel-

yofil adamians saSualebas aZlevda ecxovra Ria sadgomebzec. 

aRmosavleT saqarTvelos mRvimeebidan gansakuTrebul yuradRebas imsaxurebs 

wonas mRvime, romelSic SemorCenilia pirvelyofili adamianebis cxovrebis amsa-

xveli ganamarxebuli florisa da faunis uxvi masala. mRvime, romelic mdebareobs 

mwverval bubas samxreT ferdobze, z. d. 2100 m-ze, mikvleul iqna (1958 w.) aleq-

sandre kalandaZis mier. Semdeg (1977 w.) arqeologiur gaTxrebs awarmoebda daviT 

TuSabramiSvili. 

wonas mRvime samxreTis eqspoziciis gamo kargad Tbeba da mTeli wlis ganmav-

lobaSi inarCunebs mSral reJims. landSaftis TvalsazrisiT, igi subalpur zo-

naSi mdebareobs, rasac adasturebs mimdebare teritoriis niadagidan aRebuli ni-

muSis palinologiuri analizi, romelSic balaxeul mcenareebs 86 % uWiravs, 

xemcenareebi ki Raribad aris warmodgenili da 14 %-mdea [1.]. 

rogorc cnobilia, pirvelyofili adamianebi sacxovreblad mRvimis im nawils 

iyenebdnen sadamdec mzis sxivi aRwevda. swored mRvimis am monakveTzea warmo-

dgenili meqanikuri da qemogenuri naleqebis saxis kulturuli nafenebi, romlebic 

Sedgenilia mRvimis Werisa da kedlebis meqanikuri da qimiuri gamofitvis Sedegad 

miRebuli masaliT. meqanikuri gamofitva ZiriTadad dakavSirebulia zamTarSi civi 

haeris cirkulaciasTan, xolo qimiuri gamofitva ganpirobebulia wlis Tbil 

periodSi mRvimeSi mimdinare koroziuli procesebiT [2]. 

wonas mRvimis SesasvlelTan arqeologiuri gaTxrebis Sedegad warmodge-

nilia liTologiurad erTgvarovani Tixis, qviSiani Tixebis da morigeobiT Sedge-

nili qviSis Sreebis 6,80 m-is Wrili, romlis Sreebi arqeologebis mier Semdeg-

nairadaa daTariRebuli (zemodan qvemoT): 1. eneoliTi _ adreuli brinjao; 2. me-

zoliTi; 3. mustie; 4. aSeli _ meore naxevari [3]. 

wonas mRvimis kulturul SreebSi ganamarxebul arqeologiur, paleonto-

logiur da mustierul SreebSi warmodgenili palinologiuri masaliT Tu vim-

sjelebT, naTlad Cans pirvelyofili adamianebis cxovrebis pirobebi da bunebrivi 

garemo. aq ZiriTadad ganamarxebulia mSrali da normalurad Tbili klimati-

saTvis damaxasiaTebeli cxovelebi: cxeni, viri, martorqa, kavkasiuri jixvi, niamo-

ri, keTilSobili iremi, domba, ruxi daTvi, giganturi iremi, iremlaRi, mRvimis 

lomi, zazuna da sxv. 

palinologiuri masalis mixedviT, wonas mRvimis kulturuli nafenebis Wri-

li erTmaneTisagan gansxvavebuli mcenareuli Sedgenilobis gamo SesaZlebelia 

sam nawilad gaiyos:  

qveda monakveTze ZiriTadad warmodgenilia soWi, fiWvi, naZvi da Tanamedrove 

mcenareuli safrisaTvis ucxo cedrusi, cuga, polikarpusi da taxodiumi. aseve 

farTo speqtria ganamarxebuli foTlovani mcenareulobisa. gvxvdeba wifeli, 

muryani, cacxvi, Tela, Txili, aryi da sxv. Tu gaviTvaliswinebT Wrilis aRniS-
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nuli monakveTis monacemebs, am periodSi mRvimis mimdebare teritoria dafaruli 

unda yofiliyo Sereuli tyiT, rac normalur Tbil klimatze miuTiTebs 

Sua monakveTi steriluria da mxolod mcenareTa erTeuli marcvlebia gana-

marxebuli; isic, albaT, qaris mier motanili. es ki imaze mianiSnebs, rom am peri-

odSi mkacri klimaturi pirobebis gamo mRvimeSi ukve aRar cxovrobdnen pirvel-

yofili adamianebi; 

steriluri monakveTis zemoT, WrilSi gansakuTrebiT bevria balaxeuli (78 

%), samagierod Semcirebulia xemcenareebi (32 %), rac SesaZlebelia gamowveuli 

iyos klimatis ryeviT, vinaidan am periodSi wonas mRvime moqceuli iyo subalpur 

zonaSi [1]. 

wonas mRvimis Seswavlam cxadyo, rom aRmosavleT saqarTvelos teritoriaze 

pleistocensa da holocenSi klimati icvleboda daTbobisa da aridizaciis mimar-

TulebiT, razedac miuTiTebs kudaros 1-li mRvimis (z. d. 1700 m) fauna: leopardi, 

maCvzRarba, maimuni da sxv. es ki damaxsiaTebeli iyo mxolod Tbili da mSrali 

klimatisaTvis [4, 5]. 

gviani pleistocenisa da holocenis periodebis Ria sadgomebidan gansakuT-

rebul yuradRebas imsaxurebs dmanisis arqeologiuri Zegli, romlis WrilebSi 

ganamarxebuli masala (arqeologiuri, mcenareuli da cxoveluri speqtri) nor-

malur pirobebs qmnida pirvelyofili adamianis cxovrebisaTvis [6, 7]. 

dmanisis bazalturi lavebis WrilSi gamovlenilia Svidi erTmaneTisagan 

gansxvavebuli Sre: 

1. nacrisferi . . . .. . . . . . . . . . . . . . . . . . . . . . . . 1,15 m; 

2. moyavisfro-moyviTalo Tixnari. . . .  . . . . . . . . . 0,50 m; 

3. karbonatuli qerqi . . . . . . . . . . . . . . . . . . . .0,20_0,25 m;  

4. yavisferi Tixnari. . . . . . . . . . . . . . . . . . . . . . 0,75 m; 

5. moyavisfro-moSavo Tixnari . . . . . . . . . . .  . . . . 0,80 m; 

6. Savi vulkanuri qviSa da ferfli . . . . . . . . . . 0,40 m; 

7. bazalturi lava (xiluli simZlavre) . . . . . . .  90 m. 

es Sreebi garkveul warmodgenas qmnis gvianpleistocenisa da holocenis ga-

remo pirobebis Sesaxeb: VI SreSi cxovelebis Zvlebi iSviaTia da steriluri, 

samagierod V da IV Sreebi uxvad Seicavs ganamarxebul Zvlebs; iSviaTia qvis iara-

Rebi. 1991 wels swored V SreSi iqna napovni uZvelesi adamianis qveda yba, xolo 

1999 wels _ hominidis ori Tavis qala. saerTod ganamarxebuli Zvlebis raodenoba 

sagrZnoblad klebulobs III da II SreebSi. 

dmanisis WrilSi aRmoCenili ganamarxebuli paleontologiuri masalebidan 

aRsaniSnavia: mtaceblebi (21 %), wvrilCliqosnebi (30 %), mRrRnelebi (27 %), 

kentCliqosnebi da xorTumianebi (9 %). aRsaniSnavia, rom aq Warbobda gaSlili da 

naxevrad gaSlili sivrceebis (stepi, tyestepi) binadari cxovelebi. yovelive es, 

ra Tqma unda, idealur pirobebs uqmnida Ria sadgomebSi mcxovreb pirvelyofil 

adamianebs. aq isini ar ganicdidnen wylisa da sakvebis naklebobas. 

rogorc cnobilia, aRmosavleT saqarTvelos mcenareulma safarma gvian ple-

istocensa da holocenSi mniSvnelovani cvlilebebi ganicada, rasac adasturebs 

palinologiuri, paleontologiuri, liTologiuri da arqeologiuri gamokvle-

vebis Sedegad miRebuli faqtobrivi masala [1, 2 _ 20]. 

levan maruaSvili Tavis monografiul naSromSi `saqarTvelo anTropogenSi~ 

[18] aRmosavleT saqarTvelos holocenur periods ganixilavs bliT-sernanderis 
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sqemis mixedviT, sadac holoceni iyofa oTx nawilad: Zvel, adreul, Sua da gvian 

periodebad. Zvels Seesabameba subarqtikuli periodi, adreuls _ borealuri, Suas 

_ atlantikuri da subborealuri, gvians _ subatlantikuri. 

Zveli holocenis subarqtikul periodSi (12000 _ 10000 ww.) aRmosavleT saqar-

Tvelos baris teritoriaze gabatonebuli iyo sicivis moyvaruli tyis landSafti, 

SedarebiT maRal sartyelSi _ fiWvi (50 %) da farTofoTlovnebi (10 %), rac 

mkacri klimatis arsebobaze miuTiTebs [12, 13].  

adreuli holocenis borealur periodSi (10000_800 ww.) tyis mcenareulobis 

gavrceleba ufro farTo xasiaTs iRebs. aq utyeo teritoriebTan erTad SeiniSneba 

mTiswina farTofoTlovani ariduli tyis tipebi, romelSic ZiriTadad warmod-

genilia jagrcxila da muxa (wiflis CanarTvbiT).  

Tu Sua holocenis (8000_2500 ww.) atlantikur da subborealur periodSi 

dasavleT saqarTveloSi iwyeba daTboba da klimatis datenianeba, sul sxva su-

raTia aRmosavleT saqarTveloSi, aq ufro Warbobs utyeo landSafti da Semci-

rebulia baris teniani tyeebis farTobebi [9_11]. 

gviani holocenis (2500_1000 ww.), subatlantikur periodSi sagrZnoblad kle-

bulobs baris tyeebis farTobebi. samagierod izrdeba balaxeul-buCqovani teri-

toriebi, rac garemo pirobebis cvalebadobasTan erTad dakavSirebuli unda iyos 

adamianebis CareviT mimdinare procesebTan. 

holocenSi saqarTvelos teritoriaze landSaftebis cvalebadobas daviT 

ukleba sami ZiriTadi procesiT xsnis: pirvelia mxolod bunebrivi procesebiT ga-

mowveuli modifikacia; meore _ bunebriv-anTropogenuri faqtorebiT ganpirobe-

buli modifikacia, da mesame _ uSualod anTropogenur procesebTan dakavSi-

rebuli modifikacia, sadac adamiani zemoqmedebs mcenareul safarsa da cxovelTa 

samyaroze [16]. 

saqarTvelos holocenuri faunis Seswavlas eZRvneba o. benduqiZis speci-

aluri monografia, romelSic detalurad aris ganxiluli holocenuri cxove-

lebisa da frinvelebis ganviTarebis istoria or etapad: adreul etaps miekuTv-

neba xerxemlianTa mezoliTuri fauna, romelic xasiaTdeba cxovelTa reliqturi 

formebiT (mRvimis daTvi, romelic pleistocenis bolos ganadgurda), xolo 

reliqturi faunis warmomadgenlebad SeiZleba CaiTvalos kavkasiuri losi, kav-

kasiuri domba, pirvelyofili xari, virzazuna, bobra da sxv. [15]. 

aRmosavleT saqarTvelos fizikur-geografiuli garemo holocenSi xasi-

aTdeba klimatis TandaTanobiTi daTbobiT da aridizaciuli pirobebiT, rodesac 

mcirdeboda tyis masivebi, ramac SemdgomSi cxovelTa saxeobebis cvlilebebi 

gamoiwvia. pirvelad aq gamoCnda zolebiani afTari, jeirani, kulani da wina 

aziis mSrali teritoriebisaTvis damaxasiaTebeli cxovelebi (aqlemi). holocenis 

bolos anTropologiuri Carevis Sedegad radikalurad icvleba garemo pirobebi 

da garkveul adgils ikavebs kulturuli landSaftebi. pleistocenuri periodis 

klimatisa da geografiuli garemos cvalebadobaze did gavlenas axdenda kav-

kasionis gamyinvareba da gamyinvarebaTSorisi periodebi, rodesac xdeboda mce-

nareuli sartylebis vertikaluri gadaadgilebebi da masTan dakavSirebuli cxo-

velTa migracia. ukanaskneli (viurmuli) gamyinvarebis bolo stadiis (gviani ple-

istoceni) dros kavkasionis samxreT kalTebze alpuri sartylis zeda sazRvari 

TanamedrovesTan SedarebiT daweuli iyo 550_750 m-iT da ganisazRvreboda 

2150_2550 m absoluturi simaRliT. amitomac Sesabamisi tyis zeda sazRvari 
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1350_1850 m absolutur simaRles aRwevda. gamomdinare aqedan, subtropikuli 

landSafti yvelaze dabal simaRleze iyo warmodgenili (z. d. 250_300 m). 

ris-viurmuli gamyinvarebaTSorisi periodisaTvis damaxasiaTebeli iyo Tana-

medrovesTan SedarebiT Tbili klimati; mcenareulma sartylebma gadainacvla qve-

modan zeviT; magaliTad, md. dolris xeobis travertinebSi ganamarxebulia xemce-

nareebi (Tela, uxravi), romelTa gavrcelebis areali dReisaTvis SedarebiT da-

bali simaRliT ganisazRvreba. kidev ufro Zveli periodis _ mindel-risuli 

interglacialis Sesaxeb garkveul warmodgenas qmnis kudaro I-is mRvimuri fauna 

(leopardi, maCvzRarba, maimuni da sxv.), rac miuTiTebs am periodisaTvis Tana-

medrovesTan SedarebiT Tbili da mSrali klimatis arsebobaze [4, 5, 19]. 

cnobilia, rom kavkasionze mudmivi Tovlis xazis simaRle dasavleTidan aR-

mosavleTisaken TandaTan izrdeba. aqedan gamomdinare, gvian pleistocensa da ho-

locenSi yvelaze maRali mudmivi Tovlis xazi aRmosavleT kavkasionis TuSeTis 

monakveTze unda yofiliyo (z. d. 2700_3900 m). TuSeTis Tanamedrove myinvarebze 

Tovlis xazis simaRle 3600_3700 m-mdea. Tu gaviTvaliswinebT aRniSnul monacemebs, 

depresia 800_950 m-iT ganisazRvreba da SeiZleba vivaraudoT, rom holocenSi 

garemo pirobebis cvalebadobaze gamyinvarebis gavlena minimumamde iyo dayvanili. 

rac Seexeba gamyinvarebis ukanasknel stadias (mcire gamyinvarebis epoqa), romelic 

daiwyo XVI saukunis bolos da Tavis maqsimums miaRwia XIX saukunis dasawyisSi, 

xasiaTdeboda klimatis cikluri ryevebiT (aTboba-acivebiT), romelsac SeuZle-

belia gavlena moexdina cxovelTa ganadgurebasa da garemo pirobebis Secvlaze. 

zemoRniSnulidan gamomdinare, SeiZleba vifiqroT, rom am SemTxvevaSi gadamwyvet 

rols anTropogenuri (adamianis) faqtori asrulebda [15, 20, 21]. 

 

 

daskvna 

holocenis bolos mkveTrad Seicvala garemo pirobebi, katastrofulad 

Semcirda tyis masivebi da farTo gavrcelebas iwyebs kulturuli landSaftebi, 

ramac xerxemlian cxovelTa raodenobis mkveTri Semcireba gamoiwvia. gadaSenebas 

gadaurCa cxovelTa samyaros mravali warmomadgeneli, raSic didi wvlili Sei-

tana nakrZalebis, erovnuli parkebisa da aRkveTilebis farTo qselis Seqmnam, 

sadac kanoniT mkacrad aris akrZaluli bunebriv garemoSi Careva. miuxedavad ami-

sa, samwuxarod, mainc grZeldeba adamianebis mier mcenareuli safrisa da cxove-

lebis ganadgureba. 
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PALEOGEOGRAPHY 
 
 

VARIABILITY OF PALEOCLIMATE AND GEOGRAPHICAL ENVIRONMENT ON 
THE TERRITORY OF EASTERN GEORGIA IN THE HOLOCENE 

R. Khazaradze, K. Kharadze, T. Chaladze 

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

 

Resume: There are established based on comprehensive researches the processes that took place in the 
Holocene on the territory of  Eastern Georgia. As a result of lithological, palynological, paleontological and 
archeological data analysis there was revealed, that during the Holocene the environmental conditions of 
Eastern Georgia was characterized by gradual warming and seasonal climatic fluctuations (warming and 
cooling) causing displacement of vegetation zones, animal migration and that is most important, affected the 
living conditions of a primitive man. 

Therefore, it can be inferred, that in the Holocene the environment (landscape) changed not only due 
to climatic changes, but most probably also due to anthropogenic (human interference) factors.  

 
Key words: anthropogen; genesis; landscape; modification; paleoclimate; sedimentation. 

 
 
 
 

ПАЛЕОГЕОГРАФИЯ 

 

ИЗМЕНЕНИЕ ПАЛЕОКЛИМАТА И ГЕОГРАФИЧЕСКОЙ СРЕДЫ В ГОЛОЦЕНЕ 
НА ТЕРРИТОРИИ ВОСТОЧНОЙ ГРУЗИИ  

Хазарадзе Р. Д. , Харадзе К. П., Чаладзе Т. Т. 

(Институт геграфии им. Вахути Багратиони Тбилисского государственного университета 

им. И. Джавахишвили) 

 

Резюме. В результате комплексных исследований установлены происходящие процессы в 
голоцене на территории Восточной Грузии. Исходя из анализов литологических, палинологических, 
палеонтологических и археологических материалов, выявлено, что в эпоху голоцена природа 
Восточной Грузии характеризовалась постепенным потеплением и сезонными изменениями климата 
(потепление-похолодание), вызывающим перемещение растительной зоны, миграции животных, что 
действовало на жизнь первобытного человека.  

Исходя из этого можно предположить, что в голоцене природная среда (ландшафты) Восточной 
Грузии в основном пострадала не от изменения климата, а от вмешательства антропогенным 
(человеческим) фактором. 

 
Ключевые слова: антропоген; генезис; ландшафт; модификация; палеоклимат; седиментация. 
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nanobiologia   

 

 

 

 

nanoteqnologia da misi gamoyenebis perspeqtivebi biomedicinaSi 

nugzar aleqsiZe 

 (iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti)  

 

 

reziume: mimoxilulia Tanamedrove nanoteqnologiis miRwevebi nanobiolo-
giasa da nanomedicinaSi; nano- da lazeruli pincetebiT aRWurvili mikroqirur-
giuli operaciebisaTvis gankuTvnili nanorobotebi, ukve damzadebulia 8 nm dia-
metris samganzomilebiani struqturis mqone Zvlis qsovilis Semcvleli umtkicesi 

hidroqsiapatiti; warmodgenilia diagnostikuri mizniT farTod gamoyenebuli na-

noteqnologiuri sensorebi da analizatorebi laboratoriuli Cipebis saxiT; 

Seqmnilia Jangbadis transporteri _ respirociti, romelic aseve gamoyenebuli  

iqneba iSemiiT daavadebuli gulis JangbadiT uzrunvelsayofad; garda amisa, wve-

Tovani siTxe _ sisxlis uswrafesi SededebisaTvis, samkurnalo preparatebis 

transporterebi da sxv. 

 

sakvanZo sityvebi: daprogramebuli zondebi; krotocitebi; nano- da lazeruli 

pincetebi; nanokafsulebi;  respirociti.   

 

 

Sesavali 

1959 wels nobelis premiis laureatis riCard feinmanis mier wakiTxul iqna 

leqcia (,,There,s Plenty of Room at the Bottom~ _ ,,iq, qvemoT bevri oTaxia~), rac safu-

Zvlad daedo perspeqtivebs iseTi nanorobotebis Sesaqmnelad, romlebic specialu-

ri programebis mixedviT imoqmedebda adamianis organizmSi. maT eqnebodaT nebis-

mier qsovilSi, organosa Tu organelSi SeRwevisa da Cawerili programis mixed-

viT dazianebuli ubnebis reparaciis unari. procesi SeiZleba ganxorcielebuliyo 

mikrogadamwodebiT, mikroZravebiT,  maCqareblebiT, mikrotumboebiTa da mikrosar-

qvlebiT. riCard feinmanis winaswarmetyveleba nanoteqnologiis didi momavlis 

Sesaxeb dRes ukve realobaa. marTalia, feinmanis ideas bevrma mecnierma araseri-

ozuli uwoda, magram male es Teoriuli mosazreba praqtikul sinamdviled iqca, 

rac uaxlesi teqnologiebiT biologiuri struqturebis nanometruli ganzomi-

lebebis doneze daprogramebuli reaqciebis ganxorcielebis SesaZleblobas 

iZleva. aqedan warmoiqmna axali samecniero mimarTulebebi _ nanomedicina da 

nanobiologia.  
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ZiriTadi nawili 

feinmanis mosazrebaze dayrdnobiT, dRes ukve iqmneba daprogramebuli zondebi, 

romlebSic warmodgenili iqneba iseTi ZiriTadi elementebi, rogoricaa mikrogada-

mwodi, procesori, sensori, procesis ganmaxorcielebeli manipulatori, mikroqi-

rurgiuli robotsaceciani efeqtori. nanorobots eqneba TviTawyobis unari.  

amgvarad, nanoteqnologiis erT-erTi etapi iqneba TviTganaxlebadi zondebis 

Seqmna, rac mravali mecnieris azriT, saukunis udides aRmoCenad SeiZleba CaiTva-

los. sabednierod, cocxal organizmebSi TviTawyobis mravali magaliTi arsebobs; 

kerZod, embrionuli qsovilisa da hemoglobinis daSla da TviTawyoba, cilebisa 

da nukleinis mJavebis denaturacia-renaturacia da sxv.                

Teoriuli gaTvlebiT procesoris moculoba (10000-logikursistemiani) 100 

nm3-s ar unda aRematebodes, rac sruliad sakmarisia ultramikrokompiuteris da-

samzadeblad da Zalze mcirea subujredul organelebTan SedarebiT. magaliTad, 

sisxlis wiTeli ujredebis diametri saSualod 8 mk-ia da xelovnur procesors 

daaxloebiT 80-jer aRemateba. es ki operaciis gansaxorcieleblad ujredSi mik-

rokompiuteris SeRwevis saSualebas iZleva.  

nanobiologiasa da nanomedicinaSi gamoikveTa oTxi ZiriTadi mimarTuleba:  

 nanomasalebis Seqmna; 

 nanodiagnostika; 

 samkurnalo saSualebebis transporterebis Seqmna; 

 mikroqirurgiuli robotsaceciani efeqtoris Seqmna. 

nanoteqnologiuri masalebis ganxilvisas gansakuTrebul interess iwvevs is 

faqti, rom nanonivTierebebiT SesaZlebeli gaxda calkeuli qsovilebis mizanmi-

marTuli sinTezi da organizmis ,,sakuTari~ qsovilebis Senacvleba ise, rom gamo-

iricxos imunologiuri konfliqti. dReisaTvis ukve Seqmnilia 8 nm diametris sam-

ganzomilebiani struqturis mqone Zvlis qsovilis imitirebuli masala, romlis 

mineralizaciiT miRebulia hidroqsiapatiti. es aris erT-erTi umtkicesi masala, 

romelic imunologiur konfliqtSi ar Sedis. hidroqsiapatiti kargad SeTavsebadi 

aRmoCnda Zvlis qsovilebTan, rac momavalSi dazianebuli qsovilis nanoteqnolo-

giurad momzadebuli ,,qsoviliT Terapiis~ saukeTeso saSualebaa.  

specialuri teqnologiiT qimiurad momzadebuli nanoforebis mqone membra-

nebis garsiani mikrokafsulebi warmatebiT gamoiyeneba medikamentebis droSi da-

yovnebis gareSe transportirebis gziT dazianebuli organoebisa Tu qsovilebis 

mkurnalobisa da reabilitaciis mizniT. 

gansakuTrebul interess iwvevs nanoteqnologiuri sadiagnostiko xelsawyo-

ebis Seqmna. didi xania aSS-is, nanoteqnologiebis centrSi  beikeris xelmZRvane-

lobiT muSaoben iseTi mikrogadamwodis Sesaqmnelad, romelic SeZlebs organizm-

Si avTvisebiani simsivnuri ujredebis aRmoCenas da maT ganadgurebas. aseTi nano-

teqnologiuri dendromerebi (berZnulad  dendron _ xe) mzaddeba zegantotvili 

polimerebisagan. dendromeris, anu nanosensoris, sidide 5 nm-s ar aRemateba. pro-

eqtis mixedviT, es umciresi gadamwodebi unda ganTavsdes limfocitSi. daavadebu-

li ubnis ujredSi moxvedrisTanave nanosensori iwyebs fluorescenciul naTebas. 

naTeba registrirdeba specialurad Seqmnili maskanirebeli xelsawyoTi. ska-

nirebas  sWirdeba mxolod 15 wm.  
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korporacia Intel-Si muSaoben analizuri danadgari Intel Raman Bioanalyzer System-

is Seqmnaze, romelic lazeruli sxivebiT sisxlis Sratis molekulebis doneze 

daavadebis gamovlenis saSualebas mogvcems. aRniSnul nanoteqnologias safuZv-

lad daedo naxevargamtarebis kristalebSi mikroskopuli defeqtebis aRmoCenis 

principi. samwuxarod, molekulebis doneze daavadebis dadgenis  msgavsi meTodi 

biologiaSi dResdReobiT ar arsebobs. amitom biosamedicino diagnostikaSi es 

siaxle axali epoqis dasawyisad unda CaiTvalos. mkvlevarTa didi nawilis azriT,  

msgavsi xelsawyos saSualebiT  ukve sisxlis molekulebis doneze iqneba SesaZle-

beli rogorc avTvisebiani simsivnis, ise pacientis avTvisebiani simsivnisadmi mid-
rekilebis gamovlenac. aRniSnulidan gamomdinare, dRes ukve farTod gamoiyeneba 

nanoteqnologiuri meTodebiT Sidsisa da avTvisebiani simsivnuri ujredebis 

amocnoba da maTi ganadgureba. Seqmnilia xelsawyo (PointCare), romelsac Seswevs 

unari profesionali eqimebis gareSe gamoavlinos Sidsi. masSi fluorescenciuli 

nivTierebebis  nacvlad  eriTrocitebis  moniSvnisaTvis  gamoyenebulia oqros 

nanonawilakebi.   

dRes intensiurad mimdinareobs iseTi nanomowyobilobebis Seqmna, romlebic 

warmatebiT iqneba gamoyenebuli  samedicino praqtikaSi, kerZod, kuW-nawlavis da-

avadebebis gamosavlenad. am mizniT amJamad iyeneben videokameras, romelzec da-
montaJebulia ramdenime milimetris mqone ganaTebis sistema. is aTasjer aRemateba 

nanoteqnologiur mowyobilobas, romelic advilad Sedis organizmSi da misi 

moqmedeba imarTeba garedan.   

nanoteqnologiuri mowyobilobebi aRiWurveba specifikuri sensorebiTa da ma-

nipulatorebiT, romelTa saSualebiT  SesaZlebeli iqneba nanoqirurgiuli opera-
ciebis Catareba. msgavsi nanomowyobilobis organizmSi Seyvana SesaZlebelia say-
lapavi milidanac. mis mdebareobas aregistrirebs zonduri mikroskopi. nanoqirur-
giuli mikromanipulatorebis mikroanalogebia maskanirebeli xelsawyoebi. rom-
lebic 50 nm zomis ,,nanopincetebiT~ axorcielbs atomebis gadaadgilebis regis-

trirebas, rac regulirdeba egzogenurad. nanoobieqtebis gadaadgileba SesaZlebe-

lia lazeruli sxivebiTac, anu ,,lazeruli pincetis~ saSualebiT moxerxda 

nukleosomidan dnm-is gamoyofa da terminalur nukleotidTan dakavSireba.  

nanoteqnologiuri sensorebi da analizatorebi ,,laboratoriuli Cipebis~ 

saxiT farTod gamoiyeneba diagnostikuri mizniT. ukve Seqmnilia nanoteqno-

logiuri nanosensoruli aparati, romelsac SeuZlia sazogadoebrivi TavSeyris 

adgilebSi Roris gripis identificireba da saTanado SOS signalis gavrceleba.  

gansakuTrebiT didi warmatebebia miRweuli samkurnalo saSualebebis  trans-

porterebis mxriv. 2001 wels Seinbergma SeZlo Tagvis simsivnuri ujredebis 

ganadgureba nanosinjiT (miniatiuruli manqana). kerZod, simsivnuri ujredebis 

struqturis daSla ultraiisferi sxivebiT gamowveuli temperaturuli SokiT. am 

mizniT Tagvis organizmSi nanozondiT Seyvanil iqna aqtinium-225, romlis 

zemoqmedebis Sedegad dairRva avTvisebiani ujredebis struqtura, rasac mohyva 

misi sruli daSla. aqtiniumiT damuSavebuli Tagvebis sicocxlis xangrZlivoba 

daaxloebiT 9-jer gaizarda. sagulisxmoa, rom gakveTis Semdeg virTagvebSi simsiv-

nis kvalic ki ver aRmoaCines. gansakuTrebul interess iwvevs is faqti, rom 

simsivnuri ujredebis winaaRmdeg gamoiyenes nanometruli nawilakebi, kerZod, or-

ganuli aminsilaniT dafaruli rkinis oqsidi, romelic Seiyvanes simsivnur 

qsovilSi. Semdeg masze imoqmedes vibraciis gamomwvevi magnituri veliT, ris 
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Sedegadac gaizarda temperatura, dazianda da daiSala simsivnuri ujredebi. bune-

brivad ismeba kiTxva, Tu ratom moxda simsivnur ujredebSi nanonawilakebis dag-
roveba? rogorc gairkva, simsivnur ujredebs efeqturi limfuri sadrenaJo sis-
tema ar gaaCnia. 

nanoteqnologiis mimarTulebiT mecnierebis winsvlaze metyvelebs isic, rom 

konservat nivTierebaTa transporterad gamoyenebul iqna xelovnurad Seqmnili 

lipiduri konservati _ liposoma, romelic moniSnuli iyo samizne ujredidan 

gamoyofili ,,megzuri~ leqtiniT; igi specifikurad zemoqmedebs samizne ujredze 

antigen-antisxeulis urTierTqmedebis principiT da mizanmimrTulad gadaaqvs 

saWiro nivTiereba. 

dReisaTvis nanokafsulebi ZiriTadad samkurnalo preparatebis transporte-

rebad gamoiyeneba, Tumca maT mravalmxrivi daniSnuleba aqvT. transporterebis 

zoma daaxloebiT 1 mkm-ia, forebis zoma 0.1_1.0 nm-is farglebSi meryeobs. msgavsi 

kafsulebi ukve gadis klinikur gamocdas I tipis diabetiT daavadebuli ada-
mianebis sisxlSi insulinis koncentraciis daregulirebis mizniT. miRweulia 

pirveli warmatebebic. araa gamoricxuli, rom uaxloes momavalSi nanokafsulaSi 

ganTavsebul iqnes insulinis masinTezebeli ujredebi, romelzec ar imoqmedebs 

imunuri sistema.    

gansakuTrebul interess iwvvs iseTi axali xelsawyo, romelic saSualebas 

iZleva nebismieri samkurnalo preparati Seyvanil iqnes organizmSi SeynosviT, 

nemsis gareSe.  

ukve Seqmnilia Jangbadis transporteri, anu respirociti, romelic gamoye-

nebuli iqneba iSemiiT daavadebuli avadmyofebis gulis JangbadiT uzrunvelsayo-

fad. respirociti sferuli formisaa, romelSic iwnexeba Jangbadi. sferos 

diametri 1 mkm-ia, igi itans 1000 atmosferosac ki. respirocitisagan gansxvavebiT, 

Jangbadis wneva hemoglobinSi 0.5 atm-s ar aRemateba; aqedan qsovilSi SeiZleba 

mxolod Jangbadis 0.13 atm gamoTavisufldes. sagulisxmoa, rom, Tu 1 l sisxlSi 

Jangbadis raodenoba 0.2 l-s ar aRemateba, e. i. 1 l moculobis respirociti 

Seicavs daaxloebiT 530 l Jangbads. es moculoba sruliad sakmarisia imisaTvis, 

rom organizmSi mimdinare aerobuli procesebi uzrunvelyofili iyos JangbadiT  

36 sT-is ganmavlobaSi. amgvarad, mwvave iSemiiT daavadebulTa operaciis dros or-

ganizmis JangbadiT uzrunvelsayofad sruliad sakmarisi iqneba sisxlSi 0.5 ml 

respirocitis inieqcia. 

gansakuTrebiT perspeqtiuli Cans Jangbadisa da naxSirorJangis mimocvlis 

unaris mqone respirocitis Seqmna, romlis moqmedeba organizmSi arsebul Jang-
badsa da naxSirorJangis koncentraciaze iqneba damokidebuli. kerZod, filtvebSi 

moxdeba naxSirorJangis gamoTavisufleba da Jangbadis STanTqma, qsovilebSi ki, 

piriqiT, Jangbadis gamoTavisufleba da naxSirorJangis STanTqma.  

msoflio samecniero centrebSi warmatebiT muSaoben xelovnuri mitoqon-

driis Seqmnaze, raTa hipoqsiis pirobebSi ujredebi maqsimalurad iyos uzrun-

velyofili atf-iT. 

did interess iwvevs e. w. krotocitebi, anu sisxlis ujredebis SededebaSi 

monawile bioorganuli burTulakebi. garegnulad krotocitebi respirocitebis 

msgavsia. gansxvaveba isaa, rom maTi burTulakis RrmulSi boWkovani masaa, rome-

lic icleba sisxlis dazianebul ubanSi da qmnis boWkovan bades, sadac gan-

Tavsdeba sisxlis wiTeli ujredebi da organizmidan sisxldena wydeba. aqedan 
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naTelia, Tu ra didi mniSvneloba aqvs am teqnologiis danergvas hemofiliiT da-

avadebulTa sicocxlis gadasarCenad Wrilobidan sisxldenis swrafad SeCe-

rebisaTvis. 

masaCusetsis institutisa da honkongis universitetis TanamSromlebma nano-
teqnologiuri meTodebis gamoyenebiT Seqmnes iseTi siTxe, romlis nebismieri xa-
risxis Wrilobaze dawveTebiT 15 wm-Si wydeba sisxldena. sisxlis Sededebis pre-
paratebi saukeTeso saSualebaa ara marto hemofiliiT daavadebulTa sicocxlis 

SesanarCuneblad, aramed qirurgiuli operaciebis drosac, vinaidan qirurgebs 

operaciaze ufro meti dro sisxldenis SeCerebaze exarjebaT.  

nanoteqnologiis saSualebiT  SeiZleba dadgenil iqnes infeqciuri daavade-
bebiTa da toqsikuri nivTierebebiT gamowveuli mutaciebi dnm-isa da cilebis  

pirvelad  struqturaSi   (ix. nax.).  magaliTad, nanosensorebiT gamovlenil iqna  

dnm-Si  genebis  variaciebi,  rac  imis  winapirobaa, rom am meTodiT SesaZlebelia 

dnm-Si 200000 wyvili nukleotididan mutirebuli nukleotidis amocnoba. dnm-is 

sekvenirebisaTvis gamoyenebulia eleqtronuli nanomeTodi. 

 

 

 dnm-Si nukleotidebis Tanamimdevrobis dadgena nanoteqnologiuri meTodiT. 

dnm-is daSla da nukleotidebis fraqcionireba airTxevadi qromatografiiT 

 

nanokafsulebiT SesaZlebelia ara marto daavadebul ubanSi wamlis mitana, 

aramed samkurnalo preparatebis koncentraciis regulirebac, romlis mimarT yve-

la adamiani individualur mgrZnobiarobas iCens. 

did interess iwvevs ,,sveli nanoteqnologia~, romelic iTvaliswinebs uSu-

alod cocxal organizmSi moqmedi meqanizmebis mikrotransformacias; esenia: ci-

lebi, nukleinis mJavebi, enzimebi da genetikurad ex vivo modificirebuli da 

transplantirebuli virusebi. maTi saSualebiT moxdeba ujredebSi darRveuli 

struqturebisa da meqanizmebis reabilitacia. bunebrivia, rom am procesebSi wamy-

vani roli xelovnurad konstruirebul enzimebs eniWeba. dReisaTvis ukve konstrui-

rebulia funqciurad aqtiuri enzimebi, romelTa gamoyeneba mrewvelobaSi Zalze 

perspeqtiulia. Tu gaviTvaliswinebT, rom yvela enzimi cilovani bunebisaa da 20 

aminmJavasaganaa agebuli, maSin SesaZlebelia sinTezirebul iqnes daaxloebiT 10100 

xelovnuri enzimi, rac jerjerobiT bunebaSi arc gamovlenilia da arc reali-

                                                 
 gamoTvlilia, rom 1 sm sigrZisa da 3 sm siRrmis Wrilobis dros sisxlis danakargi daax-
loebiT 6 ml3-ia, rac adamianis sicocxlisaTvis metad saxifaToa. 
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zebuli. biosferos sicocxlisunarianoba mxolod 1014 enzimis moqmedebiTaa 

SesaZlebeli.  

arcTu Soreuli momavlis teqnologiebia molekuluri nanoteqnologiebi da 

nanorobotebi, romelTa realizaciis Semdeg principulad Seicvleba mkurnalobis 

wesebi. molekuluri nanoteqnologiis erT-erTi mimarTulebaa kompiuterizebuli 

genebis Seqmna struqturuli da funqciuri nawilakebiT. es iqneba iseTi dizaini, 

romelic imuSavebs ujredSi. masSi iqneba rogorc dnm-is polimerazas, sastarto, 

stopkodonebis da splaisingis damakavSirebeli ubnebi, eqsonebisa da intronebis 

raodenoba da pozicia, rac kompiuterizebul genebSi daeqvemdebareba mizanmimar-

Tul dizains.  

rogorc Cans, nanomedicina did perspeqtivebs saxavs mutirebuli genebisa da 

gadagvarebuli ujredebis amocnobis, organoebis, qsovilebisa da organoidebis 

reparaciis, ganaxlebis, siberis daZlevisa da sicocxlis gaxangrZlivebis mizniT. 

igi fantazia ki ara, realobaa. mravali mecnieris azriT, Sedegebs uaxloes 10_15 

weliwadSi unda  velodoT.  

aSS-Si nanomedicina aRiares, rogorc erT-erTi prioritetuli mimarTuleba 

da misi realizaciisaTvis mTavrobam ramdenime aseuli miliardi dolari gamoyo. 

nanomediciniT dainteresebulma pirebma damatebiTi informacia SeiZleba 

moiZion literaturul wyaroebsa da internetSi.            

 

daskvna 

warmodgenili monacemebiT dasturdeba, rom nanoteqnologiis uaxlesi miRwe-

vebis safuZvelze didi perspeqtivebi isaxeba samedicino praqtikaSi  mikromanipu-

laciuri teqnikis gamoyenebiT mravali daavadebis diagnostirebisa da mikrokom-

piuterSi Cawerili programis mixedviT mikroqirurgiuli operaciebis Catarebisa 

calkeuli organoebis struqturebis doneze. 
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NANOBIOLOGY 
 
 

NANOTECHNOLOGY AND PERSPECTIVES ITS USE IN BIOMEDICINE 

N. Aleksidze 

(I. Javakhishvili Tbilisi State University) 

 
Resume: The article deals with the modern advances of nanotechnology in nanobiology and 

Nanomedicine. There is presented new achievements in nanorobotics, laser tweezers for microsurgical op-
erations, etc. In recent years 8 nm diameter three  version of the hydroxyapatite substitute of  bone tissue has 
been developed. Our article  addresses widely used diagnostic sensory and analyzing laboratory chips,  such 
as  oxygen transporter, or respiratory tract, which will be used for treatment of coronary heart disease, via us-
ing oxygen for avoiding blood clotting, drug transporters and others. 

 
Key words: krotocytes; nanocapsules; nano- and laser tweezers; programmed probes; respirocytes. 

 
 
 
 

НАНОБИОЛОГИЯ 

 
 

НАНОТЕХНОЛОГИЯ  И  ПЕРСПЕКТИВЫ  ЕЕ ИСПОЛЬЗОВАНИЯ  В  
БИОМЕДИЦИНЕ 

Алексидзе Н. Г. 

(Тбилисский государственный университет им. И. Джавахишвили) 

 
Резюме. Рассмотрены современные достижения нанотехнологии в нанобиологии и нано-

медицине. Представлены уже созданные нано- и лазерными пинцетами нанороботы для проведения 
микрохирургических операций. Создан прочнейший гидроксиаппатит с трехмерной структурой и 
диаметром 8 нм в качестве заменителя костной ткани. В работе рассмотрены широко применяемые в 
диагностике нанотехнологические сенсоры и анализаторы в виде лабораторных чипов. Уже создан 
кислородный транспортер-респироцит, который предназначен для обеспечения сердца кислородом 
при ишемии, транспортеры лекарств, разработан состав смеси капельного введения с целью 
ускорения процесса свертывания крови и др. 

 
Ключевые слова: запрограммированные зонды; кротоциты; нано- и лазерные пинцеты; 

нанокапсулы; респироцит. 
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kenkrovani kulturebis In vitro gamravlebis teqnologiebi  

     

dinara devaZe, Tamar kaWarava 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: mcenareTa mikroklonuri, anu in vitro kulturaSi qsoviluri kulturis 

meTodiT, gamravleba Tanamedrove teqnologiaa, romelic sanerge masalis warmoebis 

tradiciul meTodebTan SedarebiT mTeli rigi upiratesobebiT gamoirCeva. igi 

warmatebiT gamoiyeneba kenkrovani kulturebis nergebis masobrivi warmoebisaTvis. 

mcenareTa mikroklonur gamravlebas didi praqtikuli mniSvneloba aqvs, radgan 

aRniSnuli teqnologia uzrunvelyofs virusebisa da sokoebisagan gajansaRebuli 

sargavi masalis warmoebas gamravlebis maRali koeficientiT. cnobilia, rom 

virusebiT daavadebuli mcenare mcire mosavlianobiT xasiaTdeba. 

 

sakvanZo sityvebi: in vitro gamravleba; kenkrovani kulturebi; mikroklonuri 

gamravleba. 

 

 

Sesavali  

In vitro kulturaSi kenkrovnebis gamravlebisas upiratesoba eniWeba vegetatiur 

da generaciul gamravlebas. gamravlebis generatiuli meTodi gamoiyeneba viru-

sebisagan gasufTavebuli sargavi masalis warmoebisa da mcenareTa seleqciisaTvis 

rogorc ZiriTad, ise damxmare saSualebad.  

kenkrovani kulturebis vegetatiuri gamravleba rogorc tradiciuli meTo-

debiT, ise In vitro sistemaSi SeiZleba ganxorcieldes ori gziT, erTia calkeul 

organoTa da mTeli organizmis uSualo regeneracia, meore ki somaturi Canasaxebis 

warmoqmna da Semdeg maTgan axali organizmis ganviTareba (embrioidogenezi). 

aRsaniSnavia, rom regeneracia da embrioidogenezi SeiZleba warimarTos rogorc 

uSualod eqsplantis qsovilebSi, ise realur ujredebSi.E 
 

 
In vitro sistemaSi gamravlebisaTvis yvelaze perspeqtiuli gzaa deda mcenaris 

qsovilebidan pirdapiri organogenezis induqcia, xolo yvelaze moxerxebuli 

obieqti pirdapiri organogenezisaTvis mcenaris vegetatiuri kvirtebia, romlebic 
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naklebspecializebuli meristemuli qsovilebisagan Sedgeba. In vitro kulturisaTvis 

eqsplanti SeiZleba iyos norCi an gamerqnebuli ylortebisagan damzadebuli kalmebi, 

vegetaciuri kvirtebi da izolirebuli meristemebi [1]. 

 

 

ZiriTadi nawili 

In vitro sistemaSi mcenaris organogenezi iseve mimdinareobs, rogorc in vivo-Si, 
oRond im gansxvavebiT, rom in vitro-Si citokininuri bunebis mqone naerTebis siWarbis 
gamo xdeba ara marto wveruli meristemis ganviTareba, aramed inicirdeba mikro-

ylortebis konglomeratis ganviTarebac. am dros erTdroulad mimdinareobs 

ramdenime procesi: apikaluri dominirebis moxsna, muxlTSorisebis damokleba, 

namxris kvirtebisa da meristemuli borcvebis iniciacia, maTgan axali ylortebis 

ganviTareba. pirdapiri organogenezis es modeli universaluria da gamoiyeneba sa-

xeobaTa didi raodenobisaTvis. amave dros in vitro sistemaSi xilisa da kenkrovnebis 

sanerge masalis warmoebisaTvis igi yvelaze sando meTodia, magram TiToeuli 

kulturis organogenezi mTeli rigi TaviseburebebiT xasiaTdeba, radgan saWiroebs 

gansakuTrebul midgomas, aqvs Tavisi moTxovnebi sakvebi aris mineraluri kompo-

nentebis, naxSirwylebis, fitohormonebis Tvisebrivi Tu raodenobrivi Semcve-

lobisadmi gamravlebis sxvadasxva etapze kultivirebis fizikuri pirobebis mimarT.  

meqanikuri TvalsazrisiT, in vitro sistemaSi gamravleba SeiZleba ramdenime 

etapad daiyos:P 

1. eqsplantis izolacia da sterilizacia, sakveb areze misi zrdisaTvis sa-

Wiro pirobebis Seqmna (iniciacia); 

2. mikromcenareTa raodenobis maqsimaluri gazrda (sakuTriv mikrოgamravleba); 

3. gamravlebuli ylortebis dafesvianeba (rizogenezi); 

4. In vitro pirobebidan ex vitro pirobebSi dabruneba (regenerantTa-aklimatizacia-

adaptacia).  

kenkrovani kulturebis iniciacia in vitro sistemaSi. yvelaze Sromatevadi 

etapebi in vitro teqnologiiT mcenareTa kultivirebisas aris gardamavali stadiebi 

_ in vivo → in vitro → ex vitro.  
In vitro sistemaSi mcenaris gadayvanisas ZiriTad problemas warmoadgens paTo-

genuri mikroorganizmebisagan misi eqsplantis qsovilebis dauzianeblad gaTa-

visufleba, raTa ar moxdes mcenaris izolirebuli nawilis kvebisa da ganvi-

Tarebis sistemebis darRveva. jiSebis masStaburi gamravlebisas upiratesobas ani-

Weben eqsplantebis yovelwliur ganaxlebas pasaJebis raodenobis Sesamcireblad, 

raTa Tavidan iqnes acilebuli mutagenezi da sxva anomaliebi, romlebic SeiZleba 

warmoiqmnas xelovnur sakveb areze xangrZlivi kultivirebisas [2]. 

In vitro sistemaSi kulturis iniciaciis efeqtianobaze moqmedi ZiriTadi 

faqtorebidan SeiZleba gamovyoT: sawyisi eqsplantis zoma, izolirebis periodi, 

eqsplantis mdebareoba deda mcenareze, sakvebi aris Sedgeniloba. Tumca, rogorc 

gamokvlevebma cxadyo, sakmaod mniSvnelovania iribi faqtorebic, romlebic damo-

kidebuli araa eqsplantis fiziologiur mdgomareobaze, maT Soris steriliza-

ciis sistemaze, eqsplantis gamoyofis siCqaresa da xarisxze. sawarmoo bioteq-
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nologiaSi mikrogamravlebis meTodebis gamoyenebisas sterilizaciis efeqturi 

sistemebis SemuSaveba pirveli rigis amocanaa. 

masterilebelma agentma mTlianad unda mospos paTogenuri mikroflora 

mcenaris qsovilTa zedapiridan da amave dros ar daazianos ujredebi, romlebic 

agebulebiT hgavs paTogenur ujredebs. mcenareTa yvela organos gare qsovilebi 

inficirebulia paTogenuri mikroorganizmebis sxvadasxva jgufiT, xolo Siga qso-

vilebi, rogorc wesi, steriluria. idealuri masterilebeli nivTiereba rogorc 

ki daxocavs paTogenebs, iolad unda moSordes maT, raTa toqsikurad ar imoq-

medos mcenaris qsovilebze arc pirdapir da arc iribad sakvebi aris saSualebiT. 

yvela masterilebeli nivTierebisaTvis erT-erTi umniSvnelovanesi pirobaa ze-

dapiris kargad dasveleba da advilad Camorecxva gamoxdili wyliT, winaaRmdeg 

SemTxvevaSi moxdeba mcenareuli qsovilebis dawva da nekrozi. 

mcenareuli qsovilebis zedapiruli sterilizaciisaTvis arsebobs qimiur 

naerTTa didi jgufi: aqtiuri qloris Semcveli naerTebi (qloramini, natriumisa 

da kalciumis hipoqloridebi, qloriani kiri); vercxliswylis Semcveli naerTebi 

(orqloriani vercxliswyali _ sulema, mertiolati, diocidi); aseve vercxlis 

nitrati, wyalbadis zeJangi, bromi. 

mcenareuli eqsplantebis zedapiruli sterilizaciisaTvis erTi masterile-

beli nivTiereba sokovani da baqteriuli paTogenebisagan gasawmendad arasak-

marisia, ris gamoc saWiroa kompleqsuri mravalsafexuriani sterilizacia, rac 

ramdenime masterilebeli agentis moqmedebasa da maT Camorecxvas iTvaliswinebs. 

kenkrovani kulturebis meristemebis in vitro sistemaSi Seyvanisas optimaluria 

sasterilizacio procedurebis Semdegi Tanmimdevrobis dacva:  

 vegetatiuri kvirtebis garecxva gamdinare wyliT;  

 kanis (qerqis) qerclebis mocileba jer baqtericiduli an fungiciduri xsna-

riT da Semdeg gamdinare wyliT garecxva;  

  70 %-iani eTilis spirtiT damuSaveba; 

 ZiriTadi sterilizacia;  

 masterilebeli agentis moSoreba sterilur wyalSi samjeradi garecxviT; 

 meristemebis gamoyofa sterilur pirobebSi. 

sxvadasxva kulturis winaswari sterilizaciisaTvis baqtericidul da 

fungicidur xsnarebad warmatebiT gamoiyeneba 70 %-iani eTanoli, xolo ZiriTadi 

sterilizaciisaTvis saWiroa eqsplantebis damuSaveba 30 %-iani wyalbadis zeJangiT, 

0,1 %-iani vercxliswylis (II) qloridiT, 0,1 %-iani vercxlis nitratiTა da 0,01 %-iani 

mertiolatiT. 

sterilizaciis optimaluri reJimis gamoyenebis SemTxvevaSi in vitro sistemaSi 

Seyvanili meristemebis sterilobis xarisxi sakmaod maRalia (75 %), rac kenkrovani 

kulturebis masobrivi mikrogamravlebis karg Sedegebs iZleva. 

 In vitro kulturaSi Sesayvani eqsplantis zomis SemcirebasTan erTad mcirdeba 

inficirebuli danekrozebuli eqsplantebis raodenobac. meristemisaTvis infici-

rebuli eqsplantebis raodenobaa 10,3, anu±17 %-ia, danekrozebulisa _ 1,8±(0,5 %). roca 

kulturaSi Segvyavs wveris meristema, sicocxlisunarian eqsplantTa gamosavali 

maqsimaluria _ 74,7 (5,9 %), rac kvirtis SemTxvevaSi 22,9-s (3,9 %), xolo kalmis 

SemTxvevaSi 18,0-s± (1,4 %) Seadgens. 
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praqtikaSi ufro xSirad mimarTaven kvirtiT gamravlebas, es im SemTxvevaSi, Tu 

saqme ar exeba kulturis virusebisagan an mikoplazmebisagan gawmendas. 

ueklo mayvlis iniciacia in vitro sistemaSi. ueklo mayvali mravalwlovani, 

xviara buCqis formis kenkrovani kulturaa. misi nayofi motkbo-momJavoa, gamoiyeneba 

rogorc nedli, ise mSrali saxiT. xdeba misi samrewvelo gadamuSavebac. gamokv-

levebis Catarebisas eqsplantebi aRebul iqna baTumis botanikuri baRis teritoriaze 

zrdasruli mcenareebisagan. eqsplantTa aReba moxda dekemberSi, TebervalSi, martSi, 

aprilSi, maisSi, ivnissa da ivlisSi. eqsplantebad gamoyenebul iqna vegetaciuri 

kvirtebi da meristema. 

ueklo mayvlis rtoebs moWris Semdeg safexurebivad utardeba zedapiruli 

sterilizacia, irecxeba jer gamdinare wyliT, Semdeg detergentiT da bolos isev 

gamdinare distilirebuli wyliT. morigi operaciebi ukve laminar-boqsSi tardeboda. 

Ggarecxili eqsplantebis sterilizacia xdeboda 70 %-iani eTanoliTa da 0,1 %-iani 

vercxliswylis qloridiT, Semdeg kvlav irecxeboda steriluri distilirebuli 

wyliT da Seyvanili iyo murasigesa da skugis (MS) ZiriTad areSi, romelsac 

damatebuli hqonda vitaminebi, benzilaminopurini (1 mg/l), askorbinis mJava (0,5 mg/l, 

rogorc antioqsidanti), 0,3 % saqaroza da agar-agari (7 g/l). 

1-l cxrilSi moyvanilia in vitro kulturaSi mayvlis sxvadasxva tipis eqsplantis 

iniciaciis Sedegebi. eqsperimentis dros gamoyenebuli iyo erTwliani nayaris kalme-

bi, vegetatiuri kvirtebi da apikaluri meristema. samecniero monacemebis mixedviT [3, 

4], xil-kenkrovanTa kulturaSi Seyvanisas saukeTeso Sedegebia miRebuli eqsplan-

tebad meristemis gamoyenebis SemTxvevaSi. didi zomis eqsplantebis gamoyeneba 

ganpirobebulia imiT, rom maTi Cargva sinjarebSi gacilebiT advilia. amasTan, bevrad 

ufro naklebi raodenobis Zvirad Rirebuli fitohormonia saWiro; kvirtebi swrafad 

iRviZebs da iwyebs proliferacias Semdeg pasaJebSi. am monacemebis sawinaaRmdegod, 

cxrilidan Cans, saukeTeso Sedegebi miiReba eqsplantebad vegetatiuri kvirtebis 

gamoyenebisas. 

cxrili 1 

mayvlis sxvadasxva tipis eqsplantebis in vitro 
sistemaSi inicirebis Sedegebi 

 

 

Kkultura  
Eeqsplantis tipi 

eqsplantebi 

Ddargulia, 

cali 

inficirebuli an 

danekrozebuli, % 
viTardeba, % 

mayvali 

erTwliani nayari 120 33,3 66,7 

vegetatiuri 

kvirtebi 
33 30,3 69,7 

meristema 40 75,0 25 

 

unda aRiniSnos, rom didi zomis eqsplantebis gamoyenebis dros sakveb areSi 

yovelTvis iwyeba pirdapiri organogenezi, ar xdeba qsovilTa ganviTareba, rac 

Zalze mniSvnelovania didi raodenobiT sargavi masalis mosamzadeblad. roca in 
vitro kulturaSi Sesayvanad kalmis da vegetatiur kvirtebs viyenebT, eqsplantebi 

swrafad iwyebs zrdas. kalmebze arsebuli da gamoyofili kvirtebi 7_9 dRis 
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Semdeg ibereba, 14_17 dRis Semdeg ki Cndeba mikroylortebi, romlebic ukve mzadaa 

gadasargavad da konglomeratebis misaRebad, xolo pirveli gadargvidan 21_25 

dRis Semdeg warmoiqmneba dakalmebisaTvis vargisi 10_30 mikroylortisagan Semd-

gari konglomeratebi. 

mayvlis kalmebis in vitro sistemaSi Seyvanisas, kalmis Txevad areSi gadata-

nidan 25_40 dRis Semdeg gamravlebis koeficienti iyo 3_10, xolo, roca apikalur 

meristemas viyenebdiT, 35_40 dRis Semdeg eqsplantze mxolod mikrokvirtebis 

warmoqmna iwyeboda. mikromcenaris formireba meristemuli kulturidan xdeba mom-

devno pasaJis ganmavlobaSi; amasTan, sawyis etapze gamravlebis koeficienti sak-

maod dabalia. miuxedavad imisa, rom sicocxlis unaris mqone eqsplantebis 

maqsimaluri raodenoba aRiniSneba meristemuli wverebis kulturaSi Seyvanisas 

(drois gaTvaliswinebiT), kulturaSi iniciaciis Sedegebi kidev ufro maRalia 

kalmebis gamoyenebis SemTxvevaSi. 

xil-kenkrovanTa eqsplantebis in vitro kulturaSi Sesayvanad gamoiyeneba 

sakvebi areebi makro- da mikroelementebis sxvadasxva SemcvelobiT. sakveb areebs 

emateba biologiurad aqtiuri naerTebi, romelTa saxe da raodenoba damokide-

bulia mcenaris saxeobaze, eqsplantis tipsa da Seyvanis mizanze. 

didi zomis eqsplantebis gamoyenebis SemTxvevaSi sakvebi aris Sedgeniloba 

ar aris gadamwyveti faqtori zrdis iniciaciisaTvis. rogorc wesi, aseT SemTxve-

vaSi iyeneben Txevad sakveb areebs (agar-agaris damatebis gareSe) murasigesa da 

skugis makromarilebis safuZvelze damzadebuli vitaminebisa da giberelinis 

mJavas damatebiT. 

mcire zomis eqsplantebs (maT Soris meristemebs) sWirdeba sakvebi aris kom-

ponentebis guldasmiT SerCeva, radgan am SemTxvevaSi eqsplants samarago nivTie-

rebebi ar gaaCnia da misi endogenuri kveba SezRudulia. 

 rogorc eqsperimentma daadastura, mayvlis eqsplantebis gaxarebisaTvis 

sakvebi aris mineralur Sedgenilobas arsebiTi mniSvneloba ar hqonia, amitom 

samuSaoebi gagrZelda murasigesa da skugis sakveb areze, romelsac damatebuli 

hqonda vitaminebi da saqaroza, rogorc naxSirwylovani kvebis wyaro [3, 4]. 

  

cxrili 2  

mayvlis eqsplantebisaTvis SerCeuli  

sakvebi aris Sedgeniloba 

 

# nivTiereba raodenoba, mg/l 

1 vitamini B6 (piridoqsini) 0,5 

2 vitamini B1 (Tiaminis hidroqloridi) 0,5 

3 vitamini PP (nikotinis mJava) 0,5 

4 vitamini C (askorbinis mJava) 1,0 

  

zrdis inicirebisaTvis sakveb ares vumatebdiT fitohormons, citokininuri 

bunebis sinTezur preparat 6-benzilaminopurins. 

mayvlis ylortebi sakmaod didi raodenobiT Seicavs fenolur naerTebs. 

eqsplantis sakveb areSi gadatanis win xdeba anaTlis ganaxleba. dazianebuli ad-

gilidan sakveb areSi gadadis fenolebi, iJangeba da wamlavs sakveb ares, rac vi-
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zualurad sakvebi aris gamuqebiT gamoixateba. am procesis sawinaaRmdegod vsargeb-

lobdiT Cais eqsplantebisaTvis gankuTvnili meTodiT: yovel 16 sT-Si eqsplanti 

axal sakveb areSi gadagvqonda, ris Sedegadac sasurveli Sedegi dafiqsirda. 

  

 

daskvna 

amrigad, sasurvelia saqarTveloSi Seiqmnas kenkrovani kulturebis, kerZod 

remontantuრi mayvlis gamravlebis Tanamedrove sistema. dReisaTvis sawyis etapzea 

kvleviT laboratoriaSi sinjaris mcenareebis arseboba (gamravleba, ganaxleba). 

saqarTveloSi gamoyvanili nergi bevrad ufro iafi jdeba SemotanilTan 

SedarebiT. Tanamedrove bioteqnologiuri meTodis gamoyenebiT aseve unda Seiqmnas 

in vitro remontanturi mayvlis sinjaris mcenareebis koleqcia. miRebuli Sedegebi 

adgilobrivi formebis genetikuri resursis SenarCunebis saSualebas iZleva. 
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BIOTECHNOLOGY 
 
 

BERRY CROPS In Vitro PROPAGATION TECHNOLOGIES 

D. Devadze, T. Kacharava  

(Georgian Technikal University) 

 
Resume: The microclonic propagation of plants in vitro culture, i.e. propagation of plant by the 

method of tissue culture is the modern technology, that has a number of advantages in comparison with the 
traditional methods of growing of planting material. This technology will be used in the mass production of 
berry crop seedlings. Practical importance of microclonic propagation lies in the fact, that this technology 
provides viruses and fungi refreshed planting materials production multiply odds. It is known, that diseased 
plants are characterized by low yielding.  

 
Key words: berry crop; in vitro propagation; microclonic propagation.  

 
 
 

 

БИОТЕХНОЛОГИЯ 

 

In Vitro ТЕХНОЛОГИЯ РАЗМНОЖЕНИЯ ЯГОДНЫХ КУЛЬТУР 

Девадзе Д. Е., Качарава Т. О. 

(Грузинский технический университет) 

 
Резюме. Метод клонального микроразмножения растений in vitro является современной 

технологией, в том числе ягодных культур. Она имеет ряд преимуществ: освобождение растений от 
вирусов, бактериальных, грибных болезней и вредителей, повышение урожайности, так как 
зараженные растения характеризуются низкой урожайностью, получение в сжатые сроки дос-
таточного количества посадочного материала. Новая инновационная технология будет использована 
для размножения ягодных культур.  

 
Ключевые слова: in vitro размножение; клональное микроразмножение; ягодные культуры.  
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paleobiologia 

 

 

 

aRmosavleT saqarTvelos zeda pliocenuri flora 

JuJuna doliZe 

(saqarTvelos erovnuli muzeumi, paleobiologiis instituti)  

 

 

reziume: mocemulia aRmosavleT saqarTvelos zeda pliocenuri floris Ses-

wavlis Sedegebi; dadgenilia ganamarxebuli floris sistematikuri Semadgenloba; 

gakeTebulia saTanado fitogeografiuli da botanikuri analizi; literaturul 

wyaroebze dayrdnobiT, ganxiluli da Sedarebulia uzarmazari aqCagilur-afSe-

ronuli auzis flora da gamotanilia saTanado daskvnebi. 

 

sakvanZo sityvebi: aqCagiluri da afSeronuli naleqebi; ganamarxebuli flo-

ra; plioceni. 

 

 

Sesavali  

kvlevis obieqtia aRmosavleT saqarTvelos zeda pliocenuri flora. geo-

logiuri epoqis am monakveTis mcenareuli safris Seswavla gansakuTrebiT sain-

teresoa im mxriv, rom swored zeda pliocenurSi mimdinareobda Zveli, subtro-

pikuli, maradmwvane floris gadaSenebis da Tanamedrove zomieri havis floris 

formirebis procesi. es is periodia, roca Cndeba adamianis msgavsi winapari homi-

nidi. sainteresoa, Tu rogor pirobebSi uxdeboda adamians Camoyalibeba, rogori 

iyo mis garSemo arsebuli mcenareuli da cxoveluri samyaro.  

aRmosavleT saqarTvelos zeda plioceni warmodgenilia aqCagiluri da af-

Seronuli naleqebiT da uaxlovdeba Savi zRvis auzis (dasavleTi saqarTvelo) 

kimeriulis zeda nawils da kuialnikurs, xmelTaSua zRvis auzis zeda kalabriuls 

da vila-frankis qveda nawils, xolo vena-panonis auzSi _ levantinis iaruss. 

zeda plioceni warmodgenilia kontinenturi da zRviuri naleqebiT. orga-

nuli naSTebi dedamiwam mxolod zRviur naleqebSi Semoinaxa. 

aRmosavleT saqarTvelos zeda pliocenuri zRviuri naleqebi ZiriTadad war-

modgenilia kaxeTis samxreT-aRmosavleT nawilSi, sadamdec aRwevda uzarmazari 

aqCagilur-afSeronuli zRvis samxreT-dasavleTi nawili. aqCagiluri zRva vrcel-

deboda did sivrceze _ kaspiis zRvis samxreT sanapirodan CrdiloeTiT, md. kamis 

Sua welamde, aRmosavleTidan _ dasavleTiT, kaspiis zRvis aRmosavleTi sanapi-

rodan _ tamanis naxevarkunZulamde, xolo samxreT-dasavleT nawilSi didi 

aqCagiluri zRva qmnida yures, romelic Tbilisis meridianamde, kerZod vazianamde, 

aRwevda. aqCagiluris Semdgomi, afSeronuli asakis (sarTulis) zRvis konturebi 

odnav Semcirda, vinaidan zeda aqCagilurSi moxda zRvis regresia. afSeronuli 

naleqebi warmodgenilia uxeSmarcvlovani konglomeratebiT, amitom am naleqebSi 

foTlis anabeWdebi iSviaTia. aqCagiluri naleqebi warmodgenilia cisferi da 
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yviTeli Tixebisa da qviSebis fenebis monacvleobiT. flora ganamarxebulia 

mxolod zRviur naleqebSi, Tixnar an qviSaTixovan fenebSi, umetesad yavisferi 

zolebis saxiT. Cven mier mopovebuli ganamarxebuli floris naSTebi Segro-

vebulia aRmosavleT saqarTvelos 15-ze meti adgilpovnierebidan.  

 

 

ZiriTadi nawili  

ganamarxebuli flora Seswavlilia foTlis anabeWdebis safuZvelze. Cveni 

koleqciebis nawili palinologiuri analizisaTvis (mikroskopuli meTodi) 

gadaeca paleobiologiis institutis mecnier TanamSromels e. yvavaZes da 

peterburgis okeanologiis institutis mecnier TanamSromels m. barkovas. amiT 

Cvens xelT arsebuli makrofloris monacemebi sagrZnoblad Seivso mikrofloris 

monacemebiT. Cven mier Segrovebuli koleqciebis Seswavlis Sedegad sul gamov-

lenilia 110 dasaxelebis taqsoni, xolo sxva avtorTa mier [1, 2, 3] gamovlenil 

mcenareTa naSTebis saSualebiT aqCagiluri floris mcenareTa sistematikuri 

Semadgenloba Seivso 138 taqsonamde. isini miekuTvnebian 46 ojaxsa da 77 gvars. 

aqedan gvimrebi warmodgenilia 4 ojaxiT, wiwvovanebi _ 3 ojaxiT, farulTeslo-

vanebi (xe da balaxovani mcenareebi) ki _ 35 ojaxiT [4]. afSeronuli floris 

Semadgenloba foTlis anabeWdebiT da palinomorfebiT 44 taqsonia. aqedan 

sporovania 2, wiwvovani _ 5, orlebniani (xe da buCqi) _ 33 da balaxovani _ 4. 

gamovlenili taqsonebi warmodgenas iZleva imdroindeli floris sistematikuri 

Semadgenlobis, fitocenozebis, klimatis, edafuri pirobebis, vertikaluri zona-

lobis da, Sesabamisad, geografiuli reliefis Sesaxeb. 

aqCagiluris mcenareuli safari warmodgenilia yvela saxis sasicocxlo 

formiT: balaxi (32 %), dabali xe da buCqi (17 %), xe-mcenare (51 %). aqedan 

foTolmcvivani _ 41 %; wiwvovani _ 10 %. mcenareuli safari warmodgenilia wylis 

napiridan _ maRalmTian zonamde (z. d. daaxloebiT 1800_2000 m simaRlemde). gansxva-

vebul ekologiur garemo pirobebSi gavrcelebuli garkveuli mcenareuli dajgu-

febebi qmnida sxvadasxva fitocenozebs, subformaciebs da landSaftebs. Sesa-

bamisad, aqCagilur mcenareul safarSi SeiZleba gamoiyos wyalsatevTa sanapiro 

zolis (Walisa da dablobis) teniani mcenareuloba, agreTve mTis qveda, Sua da 

zeda sartylis mezofiluri foTlovani da Sereuli (wiwvovanTa monawileobiT) 

tyeebi, mTiswina kalTebis mziani da xrioki ferdobebis jagekliani ariduli mce-

nareuloba da mSrali subtropikebis _ tye-stepebis, anu naTeli tyeebis, da Ria 

velebis (stepebis) rogorc mSrali, ise teniani fitocenozebi. amitom, gamovyaviT 

Semdegi klimatur-floristuli elementebi: subtropikuli (teniani, mSrali); 

zomieri (teniani, mSrali); zomierad civi.  

wyalsatevTa sanapiro zolSi da mdinareebis napirebze izrdeboda tenis 

moyvaruli mcenareebi _ xavsebisa da gvimrebis (Sphagnum, Bryales, Dryopteris, Blechnum, 

Pteridium, Cyclosorus, Licopodiaceae, Selaginelaceae) warmomadgenlebi. am higrofiluri for-

maciis elementebi izrdeboda agreTve tenian xevebSi da kldeebze. wyalsatevTa 

sanapiro zolisaTvis damaxasiaTebeli iyo agreTve mcenareebi: Phragmites, Typha, 

Carex. maTi xazuri foTlebis anabeWdebi mravladaa ganamarxebuli aqCagilur nale-

qebSi. am fitocenozSi monawileobda Salicaeae-s ojaxis warmomadgenlebi, Salix-is 

gvaris 10-ze meti saxeobis foTlis anabeWdebi, Populus-ebis 2 saxeoba da amJamad 
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ukve gadaSenebuli Alnus ducalis-is (hoernesi) naSTebi. isini Walisa da dablobis tyis 

komponentebTan erTad qmnidnen dablobis mezofilur foTlovan tyes Ulmus, 

Carpinus, Corylus, Zelkova, Quercus, Ostrya, Platanus, Cinnamomum, Morus, Vitis da sxvaTa 

SemadgenlobiT. wyalsatevidan ufro metad daSorebul gaSlil, naTel vakeze 

farTo zolis saxiT vrceldeboda qserofituli subtropikuli formacia _ 

meCxeri, naTeli tyeebi, anu tye-stepebi. aq, balaxovani safris (Caryophylaceae, 

Chenopodiaceae, Polygonaceae, Leguminosae, Onobrychis radiata, Linaria, Labiateae, Artemisia, 

Gramineae, Compositae) fonze gafantuli iyo simSralis moyvaruli buCqebi (Rosa, 

Pyracantha coccinea, Myricaceae, Crataegus oxyacantha, Zizyphus jujuba) da dabali xeebi (Punica 

granatum, Ligustrum vulgare, Acer tataricum, Prunus mahaleb, Pyrus salicifolia,Сercis siliquastrum, Pistacia 

terebintus). es qserofituli formacia sainteresoa im mxriv, rom mas aqvs 

xmelTaSuazRviuri makvisis ieri. aRniSnuli buCqnari Sefenili iyo agreTve 

mTiswina kalTebis mzian ferdobebze. mTis simaRlis momatebasTan erTad maT 

emateboda mTis qveda sartylis tyis komponentebi (Juniperus, Carpinus, Ulmus, 

Liquidambar, Acer decipiens, A. saliense, Ilex horrida, Zelkova crenata, Quercus, Pyracantha) Sesabamisi 

balaxovani safriT. 

mTis Sua sartylis tyis mcenareuloba warmodgenili iyo farTofoTlovani 

mezofiluri tyis jiSebiT (Ostrya, Quercus, Zelkova, Ulmus, Acer, Tilia, Morus, Vitis, Euonymus, 

Fraxinus, Viburnum) da sxva foTolmcvivani xeebiTa da buCqebiT.  

mTis zeda sartyeli warmodgenili iyo zomierad civi Sereuli tyis kompo-

nentebiT (Picea, Pinus, Abies, Tsuga, Cedrus, Salix, Populus, Betula, Sorbus, Ostrya, Hippophae, Euo-

nymus, Vitis) da daburuli teniani (umetesad wiwvovani) tyeebis Tanmxlebi sporo-

vnebiT (licopodium, Dryopteris mediterranea, Selaginella, Pteridium aquilium).  

amrigad, ganamarxebuli flora ZiriTadad warmodgenilia rogorc mezo-

filuri tyeebiT, aseve subtropikuli qserofiluri tyeebiTa da stepebiT.  

sayuradReboa floris ganviTarebisa da Camoyalibebis istoriac. Tu Sevada-

rebT aqCagilur floras mis winamorbed da momdevno asakis florebs, aSkarad 

davinaxavT maT Soris Rrma genetikur kavSirs. sarmatuli floris mkvlevrebis [1, 

2, 5] monacemebis analizis Sedegad dgindeba, rom sarmatulSi dominirebda 

maradmwvane subtropikuli flora, magram mcenareul safarSi ukve farTod 

monawileobda TiTqmis yvela mezofiluri foTolmcvivani mcenaris gvarebi (Salix, 

Populus, Pterocarya, Alnus, Carpinus, Fagus, Quercus, Ulmus, Zelkova, Platanus, Pyrus, Gleditschia, 

Leguminoseae, Ilex, Acer, Zizyphus, Rhamnus), romlebic Semdeg farTod gavrcelda zRvis 

regresiiT gamowveuli havis acivebisa da aridizaciis pirobebSi. Zireuli cvli-

lebebi daiwyo sarmatulSi. Semdeg gagrZelda da dasrulda aqCagiluris bolos. 

Tumca mSrali subtropikebi farTod aRiniSna aRmosavleT saqarTvelos sarma-

tulSic (22 %) [5] da aqCagilurSic (17 %) [6]. ukve sarmatulidan icvleboda flo-

ris sistematikuri Semadgenloba da mcenareTa morfologiac. havis qserofi-

tulobis maCvenebeli wvrilfoTlovnoba sarmatulSi SeimCneva ara marto qsero-

fitul fitocenozebSi, aramed tenian da daWaobebul fitocenozebSic [2]. sarma-

tulidan SemorCenili saxeobebi ki aqCagilurSic gansakuTrebuli wvrilfoTlo-

vnobiT gamoirCeoda.  

qveda aqCagilur naleqebSi jer kidev SeiniSneba Zveli floris warmo-

madgenlebi: Cyclosorus fischerii, Tsuga, Alnus hoernesi, Ilex horrida, Cinnamomum, Liquidambar, Acer 

saliense, Acer decipiens da sxv., xolo zeda aqCagilur naleqebSi ukve warmodgenilia 
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Tanamedrove xe da balaxovani mcenareuloba reliqtebis iSviaTi monawileobiT, 

Alnus ducalis (hoernesi), Pinus pithyusa (Pinus eldarica-s winapari forma) da sxv. zogierTi 
Zveli subtropikuli mcenare aqa-iq lokalurad mainc arsebobda (zogan zeda 

aqCagiluramdec). isini axerxebdnen adaptacias axal garemo pirobebTan, ganic-

didnen morfologiur cvlilebebs, eguebodnen havasa da Secvlil ekologiur ga-

remos. magaliTad, Cinnamomum farTod iyo gavrcelebuli evropisa da kavkasiis 

mesameulSi da amJamad bunebrivad mxolod tropikul da subtropikul mxareebSi 

xarobs, Tumca CvenTanac (Savi zRvis sanapiroze) mSvenivradaa kultivirebuli. 

cxadia, igi aqCagilurSic axerxebda garemo pirobebTan Seguebas da arsebobas Se-

darebiT Tbil da tenian adgilebSi.  

aRsaniSnavia, rom afSeronulSi ukve aRar gvxvdeba Zveli floris warmo-

madgenlebi da ZiriTadad warmodgenilia Tanamedrove (recentuli) flora. rode-

sac aqCagilur da afSeronul florebs erTmneTs vadarebT, kargad Cans maTi 

msgavseba mcenareTa sistematikuri Semadgenlobis da fitocenozebis mxriv. msgav-

sia mezofiluri tyis mcenareuloba. SeiniSneba merqniani jiSebis erTgvarovnoba. 

orive SemTxvevaSi warmodgenilia wylis sanapiros, dablobis da mTis tyis for-

maciebi. Tu maT gansxvavebul mxareebs SevexebiT, upirvelesad TvalSi gvecema 

qserofitizmis Semcireba aqCagilurTan SedarebiT. naTeli tye da qserofituli 

buCqnari, romelic ase farTod iyo warmodgenili aqCagilis drois afSeronul 

mcenareul safarSi, rogorc formacia aRar gvxvdeba. qserofituli elementi 

dakninebulia, Tumca zogjer tyispirebSi da mTis ferdobebze SemorCenili iyo 

buCqebis saxiT, magram isini ukve aRar qmnidnen mcenareuli safris gansakuTrebul 

dajgufebas naTeli tyisa da tye-stepebis fitocenozebis saxiT. afSeronulSi 

aqCagilurTan SedarebiT, qserofitizmis SemcirebasTan erTad matulobs teniano-

bac, rac TaliSis elementebis (Capparisanthus apscheronicus Mtsched. Et Bach. Sp.n., Buxus 

sempervirens, Aesculus indica) gazrdiTac gamoixata [7]. garda amisa, sayuradReboa 

afSeronulSi aqCagilurTan SedarebiT foTlebis zomebis gadidebac, rac teni-

anobis matebis maCvenebelia. amrigad, afSeronulSi ganviTarebas ganagrZobs mezo-

filuri tyis tipi, havis simSrale icvleba tenianobis matebiT, aRar Cans Zveli 

floris warmomadgenlebi da aRiniSneba meti siaxlove Tanamedrove florasTan. 

genetikurad aqCagilur-afSeronuli flora erTmaneTis gagrZelebas warmoadgens 

da erTnairi fitogeografiuli elementebiT xasiaTdeba; msgavsia kavkasiuri, xmel-

TaSuazRviuri, evropuli da aziuri elementebi.  

Zalian mokled aRvwerT uzarmazari aqCagiluri auzis florebs. magaliTad, 

saqarTvelos aqCagiluri flora aRmosavleTiT grZeldeba azerbaijanis terito-

riaze. bunebrivia, rom es regionebi erT fitogeografiul da klimatur pro-

vincias warmoadgens da amitom maTi flora identuria. ganamarxebuli foTlebis 

anabeWdebis Seswavlis safuZvelze dgindeba foTolmcvivani tyeebisa da qsero-

fituli wvrilfoTlovani cenozebis arseboba. amasTan, saqarTvelos da azer-

baijanis floras aRmoaCnda erTmaneTis msgavsi 3 gvaris (Quercus, Rosa, Acer) da 9 sa-

xeobis mcenare (Pinus pithyusa, Phragmites communis, Typha latifolia, Populus nigra, Alnus glutinosa, 

Ulmus carpinifolia, Carpinus orientalis, Crataegus sp., Cotinus coggigria, Zizyphus jujuba, Frangula 

grandifolia, Punica granatum). azerbaijanis aqCagilur floraSic warmodgenilia wylis 

napirisaTvis damaxasiaTebeli maRalbalaxeuloba, foTolmcvivani tyis mcenareebi 

(xe, buCqi) da mTis ferdobebisa da naTeli tyis qserofiluri fitocenozi.  

xazgasmiT aRiniSna g. kasumovas mier Seswavlili floris wvrilfoTlovnoba [8], 
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xolo x. jabarovas mier [9] mtvris analiziT gamovlenilia iseT mcenareTa 

gvarebi, rogoricaa: Pinus, Picea, Tsuga, Cedrus, Abies, Taxodium, Sequoia, Ephedra, Juglans, Carya, 

Platycarya, Alnus, Betula, Corylus, Carpinus, Ostrya, Fagus, Quercus, Castanea, Ulmus, Celtis, Salix , 

Myrica, Rhus, Jlex, Acer, Tilia, Rhamnus. sayuradReboa, rom mikroskopuli meTodis 

gamoyenebiT azerbaijanis floraSi, iseve rogorc saqarTvelos SemTxvevaSi, 

ganamarxebuli floris sistematikur Semadgenlobas emateba wiwvovan mcenareTa 

gvarebi, rac imaze migvaniSnebs, rom aq xarobda Sereuli foTlovani da wiwvovani 

tyeebi. hava iyo mezofiluri da uaxlovdeboda subtropikuls iseve, rogorc es 

aRiniSneboda aRmosavleT saqarTvelos zeda pliocenSi.  

foTlebis anabeWdebis monacemebiT [1, 10], Crdilo kavkasiaSi dablobis tyis 

formaciaa warmodgenili Semdegi sistematikuri SemadgenlobiT: Pteris dolitzkii, Carex 

riparia, Paulownia, Salix, Populus alba, Betula, Juglans, Ulmus, Liquidambar, Rhamnus, Acer. mcenareTa 
sporebi da yvavilis mtveri Seswavlilia o. naidinas mier mikroskopuli meTodiT 

[11, 12]. igi aRniSnavs zomieri havis wiwvovan tyeTa (Picea, Pinus, Abies, Cedrus, Tsuga) 

arsebobas CrdiloeTis Sereuli tyisTvis damaxasiaTebeli elementis _ Betula sp.-is, 

periodulad zomieri foTlovani tyis komponentebis (Alnus, Salix, Populus, Carpinus, 

Corylus, Juglandceae) da aseve dablobis tyeebis hemihigrofiluri, daWaobebuli 

velebis asociaciebis (Carex riparia, Licopodium, Pteridium, Pteris dolitzkii) monawileobiT. 

amrigad, Crdilo kavkasiis mcenareuloba asaxavs aqCagiluri auzis rogorc 

samxreTis, ise Crdilo provinciebis gavlenas. o. naidina [12] iq gamoyofs xuT 

fitogeografiul dajgufebas: palearqtikuls (9 %), evraziuls (8 %), amerikuls (6 

%), aRmosavleTaziurs (6 %) da holarqtikuls (5 %). 

aqCagiluri auzis mTeli danarCeni sivrcis ganamarxebul floraze warmo-

dgena mxolod palinologiuri monacemebiT gveqmneba. 

volgispireTisa da kaspiispireTis qveda aqCagilurSi [13] zomierad civi havis 

mcenareuloba iyo warmodgenili. periodulad aRiniSneboda klimaturi fluqtu-

aciebic. tyis formaciaSi ZiriTadad monawileobda: Pinus, Picea, Abies, Tsuga, Betula, 

Alnus, Salix, Corylus, Tilia, Carpinus; sporovanTagan _ Sphagnum, Polypodiaceae, Licopodiaceae, 

Salaginella, Bryales da sxv. mcenareebi. Sua aqCagilSi iyo aqCagiluri auzis didi 

transgresiis faza. Sesabamisad, hava Seicvala da gaxda SedarebiT Tbili. am dros 

ZiriTadad gavrcelebuli iyo Sereuli tyeebi, balaxovani (Chenopodiaceae, Artemisia) 

da sporovani mcenareebi (Bryales, Sphagnum, Ericaceae). zeda aqCagilSi aRiniSneboda 

aridizacia da aciveba – dominirebda taigis tipis wiwvovani tyeebi foTlovanTa 

umniSvnelo monawileobiT. SeiniSneboda stepuri palinokompleqsic (Ephedra, Cheno-

podiaceae, Artemisia, Compositae, Poaceae). 

volgisa da uralis SuamdinareTSi ZiriTadad naZvnar-fiWvnar-arynari tyeebi 

iyo [14]. aqCagiluri auzis CrdiloeTi nawili [15, 16] md. kamis qveda welis mida-

moebSi gamoirCeoda notio boreuli klimatiT da muqwiwvovani taigis tipis tyiT 

(Pinus, Picea, Tsuga, Larix, Cedrus), aRiniSneboda foTlovanTa (Salix, Betula, Alnus, Corylus, 

Tilia, Ulmus, Acer) mcire raodenoba higrofilur mcenareebTan (Sphagnum, Polypodiaceae, 

lycopodium, Selaginella, Bryales) da balaxebTan (Chenopodiaceae da Artemisia) erTad. 
amrigad, mcenareuli safari CrdiloeTSi gamoixata muqwiwvovani taigis tipis 

tyeebiT, Crdilo kavkasiasa da kaspiispireTSi _ zomierad civi havis tye-stepebis 

saxiT, xolo samxreTis refugiumSi _ ZiriTadad zomierad Tbili havis tyeebiT da 
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mSrali subtropikuli tye-stepebiT. e. i. mkveTrad aris gamoxatuli mcenareuli 

safris geografiuli diferenciacia samxreTidan CrdiloeTis mimarTulebiT. aseve, 

aqCagiluri naleqebis qveda Sreebidan zeda aqCagiluris mimarTulebiT aRiniSneba 

aciveba da aridizacia, rac, Sesabamisad, mkveTrad aisaxa mcenareul safarSi aqCa-

giluri auzis mTel sivrceze rogorc samxreTis, ise CrdiloeTis floraSi.  

aqve unda aRiniSnos reliqtebis Sesaxebac. CrdiloeTSi aRmoCenilia zogi-

erTi uZvelesi gvimra da xemcenare (Diervilla, Taxodiaceae, Tsuga canadensis, Populus balsa-

moides, Pterocarya, Carya, Luglans, Myrtaceae), romlebic ZiriTadad zomierad civi kli-

matis mcenareebs miekuTvneba. 

kavkasiaSi (mTlianad) aRmoCenilia zomierad Tbili, subtropikuli da qsero-

fituli floris warmomadgenlebi: Pteris dolitzkii, Cyclosorus fischerii, Paulownia,, Taxodium, 

Sequoia, Alnus ducalis (hoernesii), Cinnamomum, Liquidambar europea, Myrica, Mahonia cf. heterophylla, 

Mahonia fortunei, Parrotia persica, Robinia refoli, Jlex horrida, Acer saliense, A. decipiens da sxv. 

aRniSnuli reliqturi mcenareebi egueboda axal garemo pirobebs, klimatur, 

edafur da sxva ekologiur Tu biologiur cvlilebebs da, albaT, SedarebiT da-

Cagrul da reducirebul mdgomareobaSi, magram mainc agrZelebda arsebobas.  

ase rom, aqCagilurSi mcire raodenobiT, magram mainc SemorCa Zveli drois 

floris warmomadgenlebi. havis acivebis da aridizaciis Sedegad moxda Zireuli 

cvlilebebi floris sistematikur SemadgenlobaSi da fitocenozebSi. es iyo 

gardatexis xana aRmosavleT saqarTvelos mcenareuli safris ganviTarebis isto-

riaSi, gardamavali etapi mesameulsa da meoTxeuls Soris; zRurbli, saidanac 

saTaves iRebs axali, Tanamedrove, recentuli flora. aqCagiluris Semdeg afSe-

ronulSi grZeldeba floris elementebis ganviTareba da yalibdeba Tanamedrove, 

recentuli floris ZiriTadi Semadgenloba. 

ganamarxebuli floris botanikur-geografiuli analizis Sedegad aRmosav-

leT saqarTvelos pliocenur mcenareul safarSi gamoiyofa xmelTaSuazRviuri 

(32 %), kavkasiuri (22 %), palearqtikuli (21 %), evropuli (8 %), mcire, Sua da aR-

mosavleTaziuri _ Cinuri, koreuli, himalauri, makaroneziuli, iaponuri (6 %), 

Crdilo amerikuli (6 %), holarqtikuli (5 %) da sxva refugiul-fitogeografiuli 

elementebi [17]. 

aqve mokled SevexebiT cxovelTa samyaros TvalsaCino warmomadgenlebs _ 

xerxemlianTa faunas [18]:  

 Sereuli farTofoTlovani tyis, naTeli tyeebisa da naxevrad Ria tye-stepebis 

binadari cxovelebidan aRiniSneboda: Sveli, xmalkbila vefxvi, afTari, foc-

xveri, enotisebri ZaRli, xmeleTis ku, antilopebis 2 saxeoba da spilo; 

 Ria velebis _ tye-stepebis cxovelebidan gavrcelebuli iyo: gazeli, hipa-

rioni, giganturi (5 m simaRlis) siraqlema; am balaxiT mdidar velebs stum-

robda spiloc; 

 wyalsatevTa maxloblad binadrobda: kameCi, Rori, cru losi, overnis daTvi 

da amfibioturi niris mqone giganturi damani. zemoT CamoTvlil cxovelTa 

saarsebo garemo Seesabameboda im biocenozebs, romelsac qmnida CvenTvis ukve 

cnobili zedapliocenuri mcenareebi. es cxovelebi ikvebebodnen mcenareTa 

foTlebiT, wvrili totebiT, nayofebiT da balaxiT.  
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daskvna 

mcenareTa da cxovelTa saxeobebis simravle da landSaftebis aseTi mraval-

ferovnoba ganpirobebulia ara marto or zRvas Soris aziduli kavkasionis mTiani 

reliefiTa da mravalferovani ekologiuri garemoTi, aramed misi geografiuli 

mdebareobiTac. kavkasia mdebareobs evropisa da aziis gzajvaredinze; es iyo xidi, 

romelzedac gadioda migraciis gzebi aziasa da evropas Soris, CrdiloeTsa da 

samxreTs Soris. florisa da faunis bevri warmomadgeneli migrirebda am gzebiT 

aziidan evropisaken da, piriqiT. kavkasia aris is rTuli kvanZi, sadac Tavmoy-

rilia florisa da faunis warmomadgenlebi dedamiwis yvela kuTxidan. yovelive 

zemoaRniSnuliT aixsneba kavkasiis floris simdidre da mravalferovnoba ro-

gorc Tanamedrove, ise paleofloraSi.  
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PALEOBIOLOGY 
 
 

UPPER PLIOCENE FLORA OF EASTERN GEORGIA  

Zh. Dolidze  

(Georgian Nacional Museum, Institute of Paleobiology) 

 
Resume: There are provided the results of upper Pliocene flora research of Eastern Georgia. There is 

established systemic composition of fossil flora. There is performed phytogeographic and botanical analysis. 
Floras of  huge Akchagylian-Apsheronian basin are compared with one another and relevant conclusions are 
drawn based on literature sources.  

 
Key words: Akchagylian and Apsheronian deposits; fossil flora; Pliocene. 

 
 
 
 

ПАЛЕОБИОЛОГИЯ  

 
 

ВЕРХНЕПЛИОЦЕНОВАЯ ФЛОРА ВОСТОЧНОЙ ГРУЗИИ 

Долидзе Ж. Ш. 

(Национальный Музей Грузии, Институт палеобиологии). 

 
Резюме. Статья посвящается изучению верхнеплиоценовых флор Восточной Грузии. Изучив 

систематический состав ископаемой флоры, сделан соответствующий фитогеографический и 
ботанический анализ. На основе литературных данных приводится сравнение с одновозрастными 
флорами огромного Акчагыльско-Апшеронского бассейна (моря) и даются соответствующие выводы. 

 
Ключевые слова: акчагыльские и апшеронские отложения; ископаемая флора; плиоцен. 
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energetika 

 

 

 

hidroagregatebis vibraciuli mdgomareobis kontrolisa da 

diagnostikis axali sistema       

levan gugulaSvili, zaal azmaifaraSvili, ioseb mecxvariSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: cnobilia, rom hidrogeneratorebis muSaobis procesSi warmoiqmneba 

vibraciebi, romlebmac SeiZleba calkeuli detalebisa da kvanZebis cveTa an 

mTlianad generatoris dazianeba da mwyobridan gamosvla gamoiwvios, rasac 

sWirdeba hidroagregatis gaCereba da saremonto samuSaoebis Catareba. vibraciebiT 

ganpirobebuli avariebis Tavidan asacileblad gamoiyeneba rogorc gadasatani, ise 

stacionaruli vibraciuli mdgomareobis kontrolisa da diagnostikis sistemebi 

da mowyobilobebi, magram jer kidev ar arsebobs iseTi srulyofili sistema, 

romelic mTlianad uzrunvelyofs generatoris dacvas. warmodgenilia mZlavri 

generatorebis vibraciuli mdgomareobis kontrolisa da diagnostikis axali 

sistema, romelic garantirebulad uzrunvelyofs generatoris uwyveti muSaobis 

pirobebSi vibraciebiT gamowveuli dazianebebisagan mis srul dacvas. 

 

sakvanZo sityvebi: dazianeba; dacva; diagnostika; vibracia; hidrogeneratori.  

 

 

Sesavali  

XX saukunis 60 _ 70-iani wlebidan msoflioSi hidroenergetikis mZlavrma 

ganviTarebam da giganturi hidroeleqtrosadgurebis mSeneblobam hidroagrega-

tebis vibraciuli mdgomareobis Seswavla-Sefasebisa da vibraciis kontrolis 

aucilebloba ganapiroba. 

nebismieri mbrunavi agregati mis rotorze arsebuli gauwonasworebeli mase-

bis arsebobis gamo vibracias ganicdis, rasac aZlierebs rogorc damzadebis, aseve 

montaJis dros daSvebuli uzustobebi. hidrogeneratorebis eqspluataciis piro-

bebSi warmoiqmneba vibraciis gamomwvevi sxvadasxva mizezi. maTgan SeiZleba gamoi-

yos yvelaze gavrcelebuli sami mizezi: meqanikuri, hidrodinamikuri da eleqtro-

magnituri ubalansoba.  

eleqtrosistemaSi xSiria mdgradobis darRveva da asimetriuli svla, rome-

lic gamowveulia sistemaSi gamomuSavebuli eleqtroenergiis siWarbiT an defi-

citiT. aseTi SeSfoTebebi iwvevs eleqtrosistemaze mierTebuli muSa generatore-

bis aCqareba-damuxruWebas. am SemTxvevaSi, Tu droulad ar imuSava generatoris 

avariis sawinaaRmdego avtomatikam da releurma dacvebma, aucileblad dairRveva 

generatoris sinqronuli muSaoba, gaiTiSeba eleqtrosistemidan, gaizrdeba misi 
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brunTa ricxvi, anu ,,gaiqceva’’. xSirad aseTi ,,gaqceva’’ ganapirobebs generatoris 

rotoris deformacias da agregatis mimmarTveli sakisrebis dazianebas.  

hidroagregatis sxvadasxva konstruqciaze gaCenil da ganviTarebul vibracias 

xSirad mwyobidan gamohyavs generatoris mimmarTveli sakisrebi. aseT SemTxvevaSi 

generatori faqtobrivad rCeba mimmarTveli sakisrebis gareSe da sakisrebis 

nacvlad muSaobs generatoris statorsa da rotors Soris arsebuli Semagnitebis 

Zalebi, anu eleqtromagnituri veli da rotori sivrceSi faqtobrivad am Zalebs 

ukavia.  

mZlavri hidrogeneratorebis saimedoobis amaRleba, saeqspluatacio resursis 

zrda, hidrogeneratoris mocdenisa da kapitalur remontebze xarjebis Semcireba 

didadaa damokidebuli hidroagregatis vibraciul mdgomareobaze, vibraciis mi-

zezebis droul gamovlenaze.  

hidroenergetikaSi miRebulia hidroagregatebze dasaSvebi vibraciis normebi, 

romelTa mixedviT vibraciis dasaSvebi mniSvnelobebi ganisazRvreba hidroag-

regatis brunTa ricxviTa da misi eqspluataciis xarisxiT. axlad damontaJebuli 

da axlad garemontebuli hidroagregatebisaTvis vibraciis dasaSvebi norma ufro 

mkacria, vidre imave agregatebisaTvis remontebs Soris periodSi. 

hidroagregatis gazrdili vibraciis donis Semcireba dasaSveb farglebSi 

SesaZlebelia meqanikurad rotoris dinamikuri balansirebiT, an eleqtrosadguris 

pirobebSi mimdinare kapitaluri remontis CatarebiT. 

hidrogeneratorebis vibraciuli mdgomareobis gamovlena-SeswavlisaTvis 

msoflioSi sxvadasxva tipis vibrosazomi gadasatani xelsawyoebi da stacio-

naruli vibraciuli mdgomareobis makontrolebel-maregistrirebeli kompleqsebi 

arsebobs. es sazomi mowyobilobebi ZiriTadad axorcielebs vibraciis amplitudis, 

sixSiruli speqtris, vibraciis fazis, siCqaris an aCqarebis, RerZis cemis fiqsire-

bas, vibraciis speqtrul analizs. magram maT ar SeswevT unari eleqtromagnituri 

ubalansobis gamomwvevi iseTi mizezis gamovlenisa, rogoricaa rotoris polusis 

gragnilis koWaSi mokled SerTuli xviebis arseboba da sxv.  

praqtikaSi farTod gamoiyeneba vibrometri ВКД-3, magram igi mxolod hid-

roagregatis vibraciis donis dasadgenad da Sesafaseblad gamodgeba. es vibro-

metri ar iZleva vizualur informacias arc vibraciis sixSireze da arc mis faza-

sa da formaze. igi xasiaTdeba didi inerciulobiT, ris gamoc gazomvas did dros 

andomebs. saerTod, SeiZleba iTqvas, rom gadasatani mowyobilobebi saSualebas 

iZleva ganxorcieldes mxolod vibraciuli mdgomareobis gamokvlevebi, rac garkve-

ul SemTxvevaSi vibraciebis donis saTanado normebis misaRwevad agregatis gaCe-

rebas da balansirebas saWiroebs. magram es xelsawyoebi ver uzrunvelyofs muSa 

hidroagregatis gazrdili vibraciebisagan dacvas, avariebis prevencias, radgan maTi 

gamoyenebiT vibraciis donis ganuwyveteli kontroli funqciurad SeuZlebelia 

hesebisa da hidrogeneratorebis eqspluataciis gamocdilebam dRis wesrigSi 

daayena generatorebis uwyveti vibraciuli kontrolis ganxorcielebis aucileb-

loba. am mizniT 1965 wels Tbilisis vinteris saxelobis nagebobaTa da hidroener-

getikis samecniero-kvleviT institutSi (ТНИСГЭИ) damuSavda da saqarTvelos ener-

gosistemaSi dainerga mowyobiloba, romelic axorcielebda gazrdili vibraciebis 

zemoqmedebisagan hidroagregatebis dacvas. aRniSnuli mowyobilobis uaryofiT mxa-

red unda CaiTvalos misi vibrogadamwodis maRali muSa sixSire, ris gamoc vibraciis 

gazomvis sizuste Zalze dabalia.  
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hidrogeneratorebis uwyveti vibraciuli kontroli saqarTvelos pirobebSi 

pirvelad ganxorcielda engurhesze sareabilitacio programiT gaTvaliswinebuli 

samuSaoebis farglebSi. 260 megvt simZlavris xuTive hidrogeneratori aRiWurva 

firma ,,simens-voitis’’ mier damontaJebuli vibraciis sazom-saregistrirebeli mowyo-

bilobiT. aRniSnuli sistemis dadebiTi mxare isaa, rom uzrunvelyofs RerZuli 

cemis kontrols generatoris muSaobis uwyvet reJimSi, axdens sazom-saregist-

rirebel sistemasTan mierTebuli yvela gadamwodidan miRebuli informaciis srul 

Caweras da Senaxvas. sistema RerZuli cemis saSiS donemde gazrdis SemTxvevaSi 

gamafrTxilebel signals iZleva, xolo dauSvebel donemde gazrdis SemTxvevaSi 

hidroagregats qselidan gamorTavs.  

aRniSnuli sistemis eqspluataciisas gamovlinda misi uaryofiTi mxareebi. 

kerZod, RerZuli cemis sazom-saregistrirebeli sistema zogjer mcdar informacias 

iZleva, rac ukavSirdeba RerZuli cemis induqciuri ukontaqto gadamwodebis 

ganlagebas generatoris jvaredebis da turbinis mimmarTveli sakisrebis abazanaSi 

da Tu dafiqsirda agregatis aRniSnuli kvanZebis samagri WanWikebis TviTmoSveba, 

maSin RerZuli cemis gadamwodi RerZTan erTad iwyebs moZraobas. aseve RerZuli 

cemis sazom-saregistrirebeli mowyobilobis ukontaqto induqciuri gadamwodis 

ganlageba mcire muSa RreCoSi agregatis mbrunavi RerZis mimarT xSirad ganapirobebs 

generatoris mbrunavi RerZis meqanikurad wamodebas am gadamwodze. aseT SemTxvevas 

mwyobridan gamohyavs RerZuli cemis gadamwodi da praqtikulad vibraciis sazom-

saregistrirebeli sistema veRar axorcielebs vibraciis kontrolisa da dacvis 

funqcias. 

 

 

ZiriTadi nawili 

dReisaTvis SemuSavebulia hidrogeneratorebis vibraciuli monitoringis 

iseTi sistema, romelic generatorTan erTad Seuferxeblad imuSavebs da raime 

mizeziT vibraciis gazrdis SemTxvevaSi saWiro signals mogvcems an mosalodneli 

avariis Tavidan asacileblad myisierad gamorTavs danadgars. sakiTxi TavisTavad 

Zalze aqtualuria. am amocanis gadawyvetis mizniT Cven mier damuSavda mZlavri 

hidrogeneratorebis vibraciuli mdgomareobis kontrolisa da diagnostikis sis-

tema, romlis principuli sqema warmodgenilia 1-l nax-ze. 

kompiuteruli monitoringis axali sistema moicavs standartul kompiuters, 

romelTanac oTxarxiani analogur-cifruli gardamqmnelebis saSualebiT mierTe-

bulia sxvadasxva tipis gadamwodebi (sensorebi). amocanis praqtikuli ganxorci-

elebisaTvis sami mimmarTveli sakisris mqone hidrogeneratori aRWurvilia sxva-

dasxva saxis gadamwodiT, romlebic ganlagebulia hidroagregatis zeda da qveda 

jvaredebsa da hidroturbinis sakisarze.  

hidroagregatze sensorebis ganlagebis sqema warmodgenilia me-2 nax-ze. gene-

ratoris zeda tvirTmzid jvaredze (sadac ganTavsebulia generatoris sayrdeni 

qusli) ganlagebulia horizontaluri vibraciis saregistrirebeli ori (#1 da 

#2) piezoeleqtruli sensori, romlebic erTmaneTisagan dacilebulia 900-iani 

kuTxiT. erTi sensori mdebareobs generatoris zeda biefis mxares, xolo meore – 

generatoris marjvena mxares. zeda jvaredis mimmarTvelი sakisris specialur 

sayrdenebze ganlagebulia RerZuli gadaadgilebis ori (#3 da #4) sensori 
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generatoris RerZuli cemis dasafiqsireblad. RerZuli gadaadgilebis erTi 

sensori generatoris zeda biefis mxaresaa, xolo meore – generatoris marjvena 

mxares. RerZuli cemis sensoris warmatebiT muSaobisaTvis sakisris sayelursa da 

sensors Soris muSa Sualedi 4_6 mm-is farglebSia.  

 

 

 
 

nax. 1. generatoris vibraciuli mdgomareobis kontrolisa da  

 diagnostikis kompiuteruli sistemis principuli sqema 

 

 

hidrogeneratoris vertikaluri vibraciis kontrolisaTvis gamoyenebulia 

kidev ori piezoeleqtruli sensori: erTi (#13) mdebareobs generatoris zeda jva-

redis quslis abazanaSi zeda biefis mxares, xolo meore (#14) – marjvena mxares. 

hidrogeneratoris qveda jvaredze (an qveda mimmarTveli sakisris abazanaSi) 

misi horizontaluri vibraciis fiqsirebas axdens ori piezoeleqtruli sensori. 

erTi (#5) zeda biefis mxaresaa da meore (#6) _ marjvena mxares. generatoris qve-

da sakisris sayeluris RerZis gadaadgilebis sakontrolod qveda jvaredis sa-

kisris abazanaSi damatebiT ganlagebulia ori gadaadgilebis sensori: erTi (#7) 

zeda biefis mxaresaa, xolo meore (#8) _ marjvena mxares. 

  



102 
 

 
  

nax. 2. hidrogeneratorze sensorebis  

ganlagebis sqema 

 

SerCeuli sammimmarTvelsakisriani sakidi hidrogeneratoris SemTxvevaSi 

generatoris qveda jvaredi ar asrulebs hidroagregatis sayrden funqcias; mas 

mxolod mimmarTveli sakisris damWeris funqcia aqvs. amitom masze vibraciis 

vertikaluri mdgeneli umniSvneloa da vertikaluri vibraciis sensorebis 

ganlagebas azri ara aqvs. 

hidrogeneratoris turbinis mimmarTveli sakisris specialur stacionarul 

samagrze ganlagebulia RerZuli gadaadgilebis ori (#9 da #10) sensori zeda 

biefis mxares da marjvena mxares, romlebic turbinis RerZidan dacilebulia 4_6 

mm-iT, xolo TviT turbinis sakisris horizontaluri vibraciis fiqsirebisaTvis 

turbinis sakisris korpusze damatebiT kidev ori (#11 da #12) vibraciis pie-

zoeleqtruli sensoria: erTi zeda biefis mxares, xolo meore _ marjvena mxares. 

praqtikulma gamocdilebam cxadyo, rom hidrogeneratoris turbinis mimmarT-

vel sakisarze vibraciis vertikaluri mdgeneli umniSvneloa. amitom turbinis 

mimmarTvel sakisarze vertikaluri vibraciis sensori araa ganTavsebuli.  

monitoringis sistemis funqcionaluri SesaZleblobebis gazrdis mizniT 

warmodgenili hidrogeneratoris vibraciuli mdgomareobis diagnostikis sistema 

aRWurvilia generatoris rotoris brunTa ricxvis aRmricxveli sensoriTa (#17) 

da ori (#15 da #16) generatoris rotoris formis kontrolisa da rotoris 

polusis gragnilebSi mokled SerTuli xviebis aRmomCeni gadamwodiT.  

hidrogeneratoris vibraciuli mdgomareobis monitoringisa da diagnostikis 

sistemaSi generatoris rotoris brunTa ricxvis aRmricxveli sensoridan (#17) 
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miRebuli impulsi sabazo impulsis funqcias asrulebs da agregatSi mimdinare 

vibraciuli procesebi or aRniSnul sabazo impulss Soris ganixileba. am or 

sabazo impulss Soris drois periodi Seesabameba agregatis rotoris erT srul 

Semobrunebas. monitoringis sistema agznebuli generatoris rotoris yoveli Se-

mobrunebisaTvis akontrolebs da adarebs #15 da #16 gadamwodidan mowodebul in-

formacias rogorc erTmaneTTan, ise daarqivebul masalasTan; awarmoebs agregatis 

vibraciuli mdgomareobis Sedarebas yoveli wina brunis periodSi arsebul vibra-

ciul mdgomareobasTan da, Sesabamisad, vibraciul diagnostikas axorcielebs 

hidrogeneratoris yoveli Semobrunebis periodisaTvis. aseTi ram pirvelad gan-

xorcielda, rac uaRresad inovaciuri da novatoruli midgomaa. 

 

 

daskvna 

mZlavri hidrogeneratorebis vibraciuli mdgomareobis kontrolisa da diag-

nostikis sistemebSi gamoyenebulia oTxi tipis sensori: vibraciis piezogadamwodi, 

RerZuli cemisa da gadaadgilebis, rotoris formisa da mokled SerTuli xviebis 

aRmomCeni da rotoris brunTa ricxvis aRmricxveli. aRniSnuli sensorebis dax-

marebiT warmodgenili sistema uzrunvelyofs: agregatis vibraciis parametrebis 

informaciul kontrols, analizsa da Senaxvas; vibraciis arsebuli parametrebis 

Sedarebas kompiuteruli programiT gaTvaliswinebul dasaSvebi vibraciis paramet-

rebTan; generatoris realur saeqspluatacio pirobebSi vibraciis parametrebidan 

gadaxris fiqsirebas; vibraciuli parametrebis cvlilebis Setyobinebas avariuli 

gamafrTxilebeli signaliT da dauSvebeli vibraciuli mdgomareobis SemTxvevaSi 

agregatis eleqtrosistemidan myisier gamorTvas. 
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ENERGETICS 
 
 

THE NEW SYSTEM OF CONTROL AND DIAGNOSTICS OF VIBRATING 
CONDITION OF HYDRAULIC GENERATORS 

L. Gugulashvili, Z. Azmaiparashvili, I. Metskhvarishvili  

(Georgian Technical University) 

 
Resume: There is shown, that during operation arise hydraulic turbine generators vibrations, which 

can cause damage and failure of the individual parts and components and hydraulic turbine generator in 
general, making it necessary to stop them and repairs. To prevent accidents related to vibrations, there are 
both portable and fixed devices and vibration condition monitoring of generators and system diagnostics. 
However, up to date there is not still perfect system, which fully ensures the protection of generators. There 
is presented new system of control and diagnostics of vibrating condition of powerful hydro-generators, that 
can provide guaranteed protection of workers from the hydro-generators associated with the vibration 
damage.  

 
Key words: damage; diagnostics; hydraulic turbine generator; protection; vibration. 

 
 

 

ЭНЕРГЕТИКА 

 

НОВАЯ СИСТЕМА КОНТРОЛЯ И ДИАГНОСТИКИ ВИБРАЦИОННОГО 
СОСТОЯНИЯ ГИДРОГЕНЕРАТОРОВ 

Гугулашвили Л. Т., Азмаипарашвили З. А., Мецхваришвили И. Р.  

(Грузинский технический университет) 

 
Резюме. Показано, что в процессе работы гидрогенераторов возникают вибрации, которые 

могут вызвать повреждение и выход из строя как отдельных деталей и узлов, так и гидрогенераторов 
в целом, что приводит к необходимости их остановки и проведению ремонтных работ. Для 
предотвращения связанных с вибрациями аварий, существуют как переносные, так и стационарные 
устройства и системы контроля и диагностики вибрационного состояния генераторов. Однако к 
настоящему времени еще не существует такая совершенная система, которая полностью обеспечит 
защиту генераторов. Представлена новая система контроля и диагностики вибрационного состояния 
мощных гидрогенераторов, которая сможет гарантированно обеспечить защиту работающих 
гидрогенераторов от связанных с вибрациями повреждений. 

 
Ключевые слова: вибрация; гидрогенератор; диагностика; защита; повреждение.  
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hidrogeologia 

 

 

 

aWara-TrialeTis mineraluri wylebis monitoringis zogierTi 

Sedegis Sesaxeb       

badri mxeiZe, avTandil sonRulaSvili, zurab kakulia, inguli nanaZe, 

manana kopaZe, ludmila Rlonti 

(saqarTvelos teqnikuri universitetis hidrogeologiisa da sainJinro geologiis 

instituti) 

 

 

reziume: 2015_2016 wlebSi Catarebuli aWara-TrialeTis mineraluri wylebis 

monitoringis Sedegad dadginda, rom mineraluri wylebis mTel rig gamosavlebSi 

mimdinareobs debitis klebisa da qimiuri Sedgenilobis cvlilebebis procesebi. 

statiaSi ganxilulia kokotauris, bogauris, nabeRlavis da nunisis mineraluri 

wylebi, romlebSic yvelaze mkveTrad SeiniSneba es movlenebi. 

 

sakvanZo sityvebi: aWara-TrialeTi; mineraluri wylebi; monitoringi. 

 

 

Sesavali  

aWara-TrialeTis regioni gamoirCeva sxvadasxva tipis mineraluri wylebis 

gamosavlebis simravliT. ramdenime aTeuli welia warmatebiT mimdinareobs maTi 

Seswavla da gamovlenilia borjomis, sairmis, nabeRlavis, nunisis, Tbilisisa da 

sxva mravali mniSvnelovani sabado, romelTa eqspluatacia karga xania dawye-

bulia.Mmagram arsebobs mineraluri wylebis iseTi gamosavlebic, romelTa kvleva 

fragmentul xasiaTs atarebda da garkveuli drois Semdeg saWiro gaxda maTi qi-

mizmis, debitis, temperaturis dadgena-dazusteba, savele qimiuri analizebis Ca-

tareba (gansakuTrebiT aqroladi da aramdgradi komponentebisa), radgan zogierTi 

maTgani transportirebis dros sagrZnob da xSirad kardinalur cvlilebebs 

ganicdis. 

 

 

ZiriTadi nawili 

erT statiaSi SeuZlebelia aWara-TrialeTis regionis mineraluri wylebis 

hidrogeologiuri da hidroqimiuri parametrebis cvlilebaTa yvela SemTxvevis 

ganxilva, amitom SevCerdebiT უფრო TvalSisacem faqtebze. magaliTad, aWaraSi warmo-

ebs sasmel-gamajansaRebeli sufris wylis _ „kokotauris“ Camosxma. esaa dabalmine-

ralizebuli naxSirmJava hidrokarbonatul-sulfaturi kalciumian-magniumian-natriu-

miani wyali. tipuri ,,kokotauris” qimiuri Sedgenilobis formulas aseTi saxe aqvs:  
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CO2 0,8 M3,0 
ୌେ୓య଻ସ	ୗ୓రଶହ

େୟସ଼	୑୥ଶହ	୒ୟଶଵ
	pH 6,2. 

 

droTa ganmavlobaSi am wylis saerTo mineralizacia TandaTan Semcirda da 

gasuli saukunis 90-iani wlebis dasawyisSi 1,6 g/l-mde davida; amJamad es maCvenebeli 

wyalSi 1,0 g/l-ze naklebia. Tumca masSi Semavali komponentebis Tanafardoba TiTqmis 

ar Secvlila. kokotauris wyaro dakaptaJebulia gasuli saukunis SuaxanebSi 

daxuruli betonis auziT (nax. 1). rogorc Cans, mineralur wyaros ereva gruntis 

wylebi, romlebic deluvionSi cirkulirebs, rac iwvevs aRniSnuli wyaros mkveTr 

gamtknarebas. mdgomareobis gamosasworeblad saWiroa xelaxali srulyofili 

kaptaJis mowyoba, Tanac rac SeiZleba ise Rrmad, rom moxdes mineraluri wylis 

aRmavali Wavlis daWera ZiriTadi qanebis gamoufitav zonaSi, Tu arada saZiebo-

saeqspluatacio samuSaoebis Catareba daxrili araRrma WaburRilis an mcirekveTiani 

Stolnis gayvanis gziT, raTa kokotauris wyaros daubrundes Tavisi pirvelandeli 

saxe, romelmac damsaxurebulad moipova popularoba mTel aWaraSi.  

 

 
 

 nax. 1. kokotauris wyaros kaptaJi 

 

qimiuri Sedgenilobis mkveTri cvlileba dafiqsirda bogauris subTermul 

wyalSi. bogauris wyaro gasuli saukunis Suaxanebidan dakaptaJebuli iyo betonis 

xuTkuTxa Ria auziT. mis wyals abazanebis saxiT aqtiurad iyenebda xulos raionisa 

da momijnave soflebis mosaxleoba rogorc samkurnalo-gamajansaRebeli, ise 

sanitariuli mizniT. gasul saukuneSi Catarebuli gamokvlevis Tanaxmad, es iyo 

Tbili (24 0C), susti mineralizaciis (0,5 – 1,0 g/l) qloridul-sulfaturi 
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natriumian-kalciumiani wyali. 2015 wlis savele da laboratoriuli gamokvlevebis 

Sedegad ki sul sxva suraTi gamovlinda. aRmoCnda, romMadidebul mdinares sakaptaJo 

betonis auzi mTlianad daungrevia da misi kvalic aRarsad Cans. aseve nawilobriv 

gamouTxria ferdobis Ziric. Yyovelive amis gamo adrindeli bogauris adgilze 

amJamad sul sxva qimiuri Sedgenilobis mineraluri wyali (nax. 2) fiqsirdeba; kerZod, 

esaa TiTqmis saSualo mineralizaciis qloridul-natriumiani wyali (unda aRiniSnos, 
rom wylis temperaturamac moimata 30 0C-mde). axali gamosavlis qimiuri Sedgenilo-

bis formulaa HM4,7
େ୪ଽସ

୒ୟଽସ
	pH 7,1, romelic adrindelisagan sakmaod gansxvavebulia.  

 

 

 

nax. 2. bogauris Termuli wylis “saabazano” 

 

bogauris wylis qimiuri Sedgenilobis aseTi mkveTri cvlileba da temperatu-

ris mateba am ubnis udavo perspeqtiulobaze miuTiTebs. SedarebiT araRrma (50 – 150 

m) WaburRilebis meSveobiT didi albaTobiT mosalodnelia cxeli (37 oC-ze meti tem-

peraturis mqone), saintereso Sedgenilobis mineraluri wylis resursebis gamovlena.  

garkveuli cvlilebebi moxda agreTve cnobili subTermuli wylis _ `nuni-

sis~ (nax. 3) qimiur SedgenilobaSi. aRmoCnda, rom masSi uxvadaa orvalentiani rki-

nis ioni (abazanebisaTvis gankuTvnil wyalSi 36 mg/l-mdea, danarCen gamosavlebSi 

_ 20_28 mg/l). Zveli analizebis mixedviT, `nunisis~ wyalSi saerTo titrirebuli 

gogirdis Semcveloba mxolod 4_6 mg/l-s Seadgenda, adgilze Catarebuli axali 

analizebiT igi 15 mg/l aRmoCnda. aRniSnuli cvlilebis safuZvelze dazustda 

,,nunisis” qimiuri tipi: igi sustad mineralizebuli (0,21_0,22 g/l) gogirdian-

rkiniani subTermia. es uzustoba mxolod imiT SeiZleba aixsnas, rom nunisis 

qimiuri analizi adgilze, savele laboratoriul pirobebSi aqamde ar gakeTebula, 

xolo, rogorc cnobilia, zogierTi tipis mineraluri wylis Sedgenilobis gan-

sazRvra stacionaრuლ laboratoriaSi Camotanil sinjebSi mcdar Sedegebs iZleva. 

saqme isaa, rom gogirdwyalbadi aqroladi naerTia, orvalentiani rkina ki _ ara-

mdgradi elementi, romelic swrafad gadadis samvalentianSi da gamoiyofa minera-

luri wylidan Jangisferi naleqis saxiT. amitom dasaxelebuli komponentebi nunisis 

wylis transportirebul sinjebSi Zalze Semcirebulia an saerTod ar fiqsirdeba.  
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nax. 3. kurorti nunisis sabagiro gza  

 

sxva movlenasTan gvaqvs saqme nabeRlavis sabadoze (nax. 4), sadac saeqsplua-

tacio burRilebSi mineraluri wylis debitebi Semcirda da Camosasxmeli qarxnisa 

da kurortze damsvenebelTa moTxovnilebis dasakmayofileblad saWiro raodenobis 

nabeRlavis misaRebad amoqaCvis meTods mimarTaven. `nabeRlavi~ saSualo minerali-

zaciis (6,0 _ 6,6 g/l) naxSirmJava (Tavisufali CO2 0,9 _ 1,2 g/l) hidrokarbonatuli 

natriumiani wyalia, romelic gemovnebiT da samkurnalo-gamajansaRebeli TvisebebiT 

borjoms utoldeba; magram naxSirorJangiani mineraluri wylebis amoqaCvis gziT 

eqspluatacia sasurveli araa, radgan mineraluri wylis modinebis iZulebiTma 

intensifikaciam garkveuli drois Semdeg SesaZloa nabeRlavis qimiuri Sedgenilobis 

da, aqedan gamomdinare, misi samkurnalo-gamajansaRebeli Tvisebebis Secvla gamoiwvi-

os. am SemTxvevaSi umjobesia sabadoze arsebuli WaburRilebis mowesrigeba _ nawi-

lis likvidacia, nawilis SekeTeba (svetis amowmenda, axali filtrebis Cayeneba da  

a. S.). amasTan, hidrogeologiuri reJimuli dakvirvebebis safuZvelze unda dadgindes 

wyalaRebis racionaluri norma.  

 

 
 

nax. 4. nabeRlavis mineraluri wylis sabados  

saeqspluatacio mowyobiloba 
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dasasrul, aWara-TrialeTis mineraluri wylebis ganxilvisas SeuZlebelia 

gverdi avuaroT maTTan dakavSirebul samecniero publikaciaSi [1] gaparul erT 

uzustobas. miTiTebuli statiis avtorebis azriT, “borjomi” da “zvare” (citata): 

“warmoadgenen erTi tipis mineralur wylebs, mcired gansxvavebuli pH-iT, minerali-

zaciiT da mikroelementebis SemcvelobiT”. sinamdvileSi es wylebi makrokompo-

nentebis SemcvelobiT imdenad gansxvavdeba erTmaneTisgan, rom mkafiod gamijnuli 

mineraluri wylebis tipebs ganekuTvneba. sailustraciod mogvyavs am wylebis qi-

miuri Sedgenilobis formulebi, romlebic analizebis Sedegad mravalgzis aris 

dadgenili da aRiarebuli dargis specialistebis mier [2, 3]:  

 

“borjomi” “zvare” 

M6,3 
ୌେ୓య଼ହ	େ୪ଵହ

୒ୟ଼଻େୟ଻	
	 M4,5 

ୌେ୓యହଽ	େ୪ସ଴

୒ୟ଻ଶ	େୟଶଵ
	 

erTi SexedviTac naTlad Cans, rom maT Soris principuli gansxvavebaa. garda am 

wylebSi gaxsnil nivTierebaTa koncentraciis doneebs Soris sxvaobisa, “borjomSi” 

HCO3-isa da Na-is ionebis Semcveloba 80 %-s aRemateba, xolo Cl-is ionis Semcveloba 

15 %-mdea. “zvares” SemTxvevaSi rogorc HCO3-is, ise Na-is ionebis Semcveloba 80 %-ze 

naklebia, Cl-is ioni 40 %-s aRwevs, xolo Ca-isa 20 %-s aRemateba. aqedan gamomdinare, 

“borjomi” ganekuTvneba naxSirmJava sodiani wylebis tips, xolo “zvare” _ naxSir-

mJava tute-mariliani wylebis tips. sworedac “borjomisa” da “zvares” qimiur Sed-

genilobebs Soris arsebuli gansxvaveba ganapirobebs maT sxvadasxvagvar balneo-

Terapiul efeqts. aqve SevniSnavT, rom zemoaRniSnuli statiis avtorebis mier [1] 

naxsenebi “borjom-xaragaulis xeoba” bunebaSi ar arsebobs [4]. 

 

 

daskvna 

aWara-TrialeTis mineraluri wylebis monitoringis Sedegad gamovlinebuli 

zogierTi maTganis hidrogeologiuri da hidroqimiuri maxasiaTeblebis cvlile-

bis gaTvaliswineba uTuod waadgeba maTi resursebis swori daniSnulebiT gamoye-

nebis saqmes. 
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HYDROGEOLOGY 
 
 

SOME RESULTS OF ADJARA-TRIALETI MINERAL WATERS MONITORING 

B. Mkheidze, A. Songulashvili, Z. Kakulia, I. Nanadze, M. Kopadze, L. Glonti  

(Institute of Hydrogeology and Engineering Geology of Georgian Technical University) 

 
Resume: As a result of conducted monitoring in the 2015_2016 years of Adjara-Trialeti mineral 

waters there has been found, that there are processes reducing production rates and changes in the chemical 
composition in some springs of mineral water. There are discussed some of them, in particular mineral 
waters “Kokotauri”, “Bogauri”, “Nabeglavi” and “Nunisi” in which most clearly are showed these 
phenomena. 

 
Key words: Adjara-Trialeti; mineral waters; monitoring. 

 
 

 

ГИДРОГЕОЛОГИЯ 

 

О РЕЗУЛЬТАТАХ МОНИТОРИНГА МИНЕРАЛЬНЫХ ВОД АДЖАРО-

ТРИАЛЕТИ 

Мхеидзе Б. С., Сонгулашвили А. Т., Какулия З. Г., Нанадзе И. В., Копадзе М. О., 
Глонти Л. Е. 

(Институт гидрогеологии и инженерной геологии Грузинского технического университета) 

 
Резюме. В результате проведенного в 2015_2016 гг. мониторинга минеральных вод Аджаро-

Триалети было установлено, что в ряде выходов минеральных вод происходят процессы уменьшения 
дебитов и изменения химического состава. В статье обсуждаются некоторые из них, в частности 
минеральные воды «Кокотаури», «Богаури», «Набеглави» и «Нуниси», в которых наиболее четко 
обнаружились эти явления. 

 
Ключевые слова: Аджаро-Триалети; минеральные воды; мониторинг. 
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hidroteqnika da melioracia 
 

 

 

wylis balansis gaangariSeba simindis kulturisaTvis    

n. beraia 

(saqarTvelos teqnikuri universitetis c. mircxulavas saxelobis wyalTa meurneobis 

instituti) 

 

 

reziume: ganxilulia sasoflo-sameurneo kulturebisaTvis rwyvis reJimi 

mSrali weliwadis pirobebSi, misi xangrZlivobis faqtorebi, ris mixedviTac Sed-

genilia cxrili. cxrilSi mocemulia wylis balansis gaangariSeba simindisaTvis 

naleqebis raodenobis mixedviT da wylis balansis deficitis integraluri gra-

fiki. grafikuli meTodiT gansazRvrulia simindis sarwyavi norma, rac niadagSi 

tenis deficitis Sefasebis saSualebas iZleva. 

 

 

sakvanZo sityvebi: niadagi; rwyvis vada; rwyvis reJimi; simindi; wyali. 

 

 

 

Sesavali  

dedamiwis mosaxleobis swrafi zrda, bunebrivi resursebis TandaTanobiT 

gamoleva, adamianis uaryofiTi zemoqmedeba garemo pirobebze, msoflios udides na-

wilSi sakvebi produqtebis nakleboba is problemebia, romlebic dRes awuxebs 

mTel kacobriobas. 

niadagi Tundac Seicavdes mcenaris kvebisaTvis aucilebel yvela elements da 

Tanac saWiro raodenobiT, es kidev ar aris sakmarisi uxvi mosavlis misaRebad. mce-

naris mier am nivTierebebis SesaTviseblad unda Seiqmnas optimaluri pirobebi. ami-

saTvis niadagSi unda arsebobdes garkveuli raodenobis wyali, romelic saWiroa am 

sakvebi nivTierebebis gasaxsnelad da mcenarisaTvis SeuTvisebeli formidan SesaT-

visebelSi gadasvlas. 

mcenare maqsimalur mosavals mxolod maSin iZleva, rodesac misi zrda-gan-

viTarebis yvela etapze uzrunvelyofilia sasicocxlo faqtorebiT (sinaTle, siT-

bo, wyali, haeri da sakvebi nivTierebebi). 

nebismier konkretul mcenares aqvs Tavisi gansakuTrebuli damokidebuleba 

sakvebi nivTierebebisadmi. magaliTad, sasoflo-sameurneo kulturaTa mosavliano-

bis gazrda damokidebulia rwyvis reJimze, amitom didi mniSvneloba aqvs sarwyavi 
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sistemebis sworad daproeqtebas da sxva parametrebTan erTad rwyvis raodenobisa 

da vadebis dadgenas. 

 

 

ZiriTadi nawili 

rwyvis vadebis dadgena xorcieldeba niadagis aqtiur fenaSi wylis balansis 

dinamikis monacemebis mixedviT. amisaTvis saWiroa iseTi faqtorebis codna, rogoricaa: 

niadagis aqtiur fenaSi arsebuli wylis maragis raodenoba pirveli morwyvis win, 

niadagis sasurveli maqsimaluri zRvari (zRvruli tentevadoba), rwyvaTSorisi periodis 

saSualo dRiuri xarji – jamuri aorTqleba, morwyvidan morwyvamde periodSi mosa-

lodneli atmosferuli naleqebis raodenoba. 

sarwyavi normis dadgena xdeba niadagis wylis sasurveli maqsimaluri zRvrisa da 

arsebuli wylis maragis sxvaobis mixedviT.  

rwyvis vadis dadgenis saukeTeso da zust wesad iTvleba vegetaciis periodSi 

niadagis aqtiur fenaSi tenianobis dinamikaze dakvirveba tensazomis saSualebiT da 

rogorc ki igi miuaxlovdeba zRvruli wyaltevadobis 80 %-ს, saWiroa rwyvis Cata-

reba. Tu romelime regionSi, sadac sasoflo-sameurneo kulturas didi farTobi uWi-

ravs da misi erT dReSi morwyva SeuZlebelia, aucilebelia morwyvis periodis, e. i. 

im dReTa raodenobis dadgena, roca unda Catardes morigi rwyva. cxadia, rac ufro 

mcirea morwyvis periodebs Soris dro, miT ukeTesia kulturisaTvis, vinaidan igi 

Tanabrad ganviTardeba mTel farTobze [1, 2]. 

 rwyvis xangrZlivoba damokidebulia Semdeg faqtorebze: 

 a) sarwyavi wylis maragze _ rac ufro metia wylis maragi, miT ufro metad 

SeiZleba morwyvebs Soris periodis Semcireba da erTdroulad meti farTobis morwyva; 

 b) sarwyavi qselis gamtarunarianobasa da muSaxeliT uzrunvelyofaze; 

 g) sarwyavi farTobis sidideze _ rac ufro didia kulturiT dakavebuli far-

Tobi, miT ufro metia morwyvis periodi. Cveulebriv, morwyvis periodis xangrZlivobad 

miRebulia 10_15 dRe, zog SemTxvevaSi – 20 dRe. 

 sasoflo-sameurneo kulturebis, kerZod simindis kulturis, rwyvis vadebisa da 

reJimis dadgena ganxorcielda erT-erTi martivi, e. w. grafikuli meTodiT, anu 

niadagSi tenis deficitis mixedviT, romlis gaangariSeba mocemulia 1-l cxrilSi.  

simindis daTesvisTanave Teslis gasaRiveblad aucilebelia morwyva, xolo 

simindis ganviTarebis periodSi morwyvis mTavari fazaa yvaviloba da taros Casaxva. 

normalur pirobebSi, rogorc ki simindis yvaviloba daiwyeba, e. i. pirveli dekadidan, 

savegetacio morwyva uSualod yvavilobis win unda Catardes. yvavilobidan simwi-

femde (gaaCnia regionebs) farTobi 2_4-jer mainc unda moirwyas, xolo bolo morwyva 

sakontroloa da im varaudiT unda ganxorcieldes, rom kidev darCes dro nayofis 

damwifebisaTvis. es periodi daaxloebiT agvistos Tves emTxveva [3]. 
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cxrili 1 

 

wylis balansis gaangariSeba naleqebis raodenobis mixedviT simindis  

magaliTze (ivaraudeba tenis 75 %-iT uzrunvelyofa mSrali  

weliwadis pirobebSi) 
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10.IV_30.IV 

 

20 

 

1,73 

 

0,7 

 

24,22 

 

24,22 

 

39,60 

 

15,38 

 

15,38 

 

1.V_31.V 

 

31 

 

0,71 

 

0,7 

 

15,41 

 

39,63 

 

109,43 

 

94,02 

 

109,40 

 

1.VI_30.VI 

 

30 

 

0,67 

 

0,7 

 

14,07 

 

53,70 

 

134,10 

 

120,03 

 

229,43 

 

1.VII_31.VII 

 

31 

 

1,10 

 

0,7 

 

23,87 

 

77,57 

 

172,98 

 

149,11 

 

378,54 

 

1.VIII_1.IX 

 

31 

 

1,32 

 

0,7 

 

28,64 

 

106,21 

 

151,59 

 

122,95 

 

501,49 

 

1-li cxrilis safuZvelze igeba wylis balansis deficitis integraluri 

grafiki (ix. nax.).  
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Tu mcenaris ganviTarebis aqtiuri fena sawyis fazaSia (0,5 m), maSin sasargeblo 

wylis maragi iqneba:  

   
    mm.

zR.zR.s.m.saw. s.m.saw.saw.

 4,224,338,034,15,01004,339,034,15,0100

8,0100r9,0Hγ100rH100rH100WWW



 rHyy 
 

 wylis balansis integraluri grafikis mixedviT (dasawyisidan zemoT), 

sawyisi maragis sidide iqneba mm saw. 4,22W  . 

me-2 cxrilSi mocemulia dekadebis ganawileba Tveebis mixedviT. sarwyavi 

normebi ise unda ganawildes, rom igi Cajdes aqtiur fenaSi, magram isic unda vi-

codeT, rom zedapiruli TviTdinebiTi morwyvis wesebis gamoyenebisas 600 m3/ha-ze 

naklebi sarwyavi normis teqnikuri realizacia Znelia. 

cxrili 2 

dekadebis ganawileba Tveebis mixedviT 
 

dekadebi 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

Tveebi aprili maisi ivnisi ivlisi agvisto 

 

sarwyavi normebis gamoTvlis dros, rogorc wesi, gaTvaliswinebuli unda iqnes 

fesvTa sistemisa da aqtiuri fenis zrda savegetacio periodSi. 

ganvsazRvroT simindis sarwyavi norma, roca H=0,6 m-s: 

m=100H  (rzR._ rzR.80 %)=100.0,6.1,34(33,4_0,8.33,4)=537 m3/wm 550 m3/wm=55 mm-s; 

roca H=0,7 m-s:  

m 100H (r r    %) , , ( , , , ) / /          3 3
zR. zR.80 100 0 7 1 34 33 4 0 8 33 4 627 m wm 650 m wm 65 mm -s 

da, roca H=0,8 m-s, maSin  

m 100H (r r    %) , , ( , , , ) / /          3 3
zR. zR.80 100 0 8 1 34 33 4 0 8 33 4 716 m wm 700 m wm 70 mm -s. 

sarwyav normaze gavlenas axdens sxvadasxva faqtori da amitom am formuliT 

gamoTvlili sidideebi saWiroebs koreqtirebas. magaliTad, sarwyavi norma unda 

Semcirdes im SemTxvevaSi, Tu: 

 gruntis wyali mdebareobs aqtiuri fenis axlos da saWiroa Tavidan iqnes 

acilebuli sarwyavi da gruntis wylebis SeerTeba, rasac SeiZleba mohyves niada-

gis daWaobeba; 

 niadagis qveda fena Zlier mariliania da sasurvelia, marilebi wylis sa-

SualebiT zeda fenaSi ar amovides; 

 aqtiuri fenis qveda nawili an uSualod mis qvemoT mdebare fena Zlier msu-

buqi meqanikuri Sedgenilobisaa da mas ar SeuZlia garkveul raodenobaze meti 

wylis Sekaveba.  

sarwyavi norma unda gaizardos maSin, rodesac mTeli aqtiuri fena ramdenad-

me damlaSebulia. am SemTxvevaSi sarwyavi normis gazrdiT xdeba marilebis Ca-

recxva aqtiuri fenis qveda fenaSi. 
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daskvna 

saqarTvelos pirobebSi, sadac sarwyavi miwebi upiratesad mZime meqanikuri 

Sedgenilobisaa, aucilebelia sarwyavi normebis gazrda, radganac aseTi niadagebi 

xasiaTdeba mcire wyalJonvadobiT da gaangariSebiT miRebuli sarwyavi normiT 

miwodebuli wyali droulad ver Cadis gaTvaliswinebul siRrmemde, misi umetesi 

nawili ferxdeba zeda fenebSi, saidanac iwyeba wylis intensiuri xarjva, qveda 

fenebi ki naklebad teniandeba. 
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HYDROTECHNICS AND LAND-RECLAMATION 
 
 

WATER BALANCE CALCULATION FOR CORN CULTURE 

N. Beraia  

(Ts. Mirtskhulava Water Management Institute of Georgian Technical University) 

 
Resume: There has been considered the agricultural crop irrigation regime in drought years con-

ditions, factors of its continuance, by that the table was compiled. The following table shows the calculation 
of the water balance for maize on precipitation and the integral graph of water deficit. Graphical method 
picked corn irrigation norm, that allows evaluation of the moisture deficit in the soil.  

 
Key words: irrigation regime; irrigation term; maize; soil; water. 

 
 

 

 

ГИДРОТЕХНИКА И МЕЛИОРАЦИЯ 

 

РАСЧЕТ ВОДНОГО БАЛАНСА ДЛЯ КУКУРУЗНОЙ КУЛЬТУРЫ 

Берая Н. П. 

(Институт водного хозяйства им. Ц. Мирцхулава Грузинского технического университета) 

 
Резюме. Рассмотрен режим орошения сельскохозяйственных культур в условиях засушливого 

года, факторы его продолжительности, по которому составлена таблица. В таблице приведен расчет 
водного баланса для кукурузы по количеству осадков и интегральный график дефицита водного 
баланса. Графическим методом определена норма орошения кукурузы, что дает возможность оценки 
дефицита влаги в почве. 

 
Ключевые слова: вода; кукуруза; почва; режим орошения; срок орошения. 
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manqanaTmSenebloba 

 

 

 

foTlis saWylet-saqucmacebel-sagrexi manqanis muSa danebis moqmedi 

simZlavris da manqanis mwarmoeblurobis gansazRvris meTodika 

      

Tamaz megreliZe, giorgi pirveli, givi gugulaSvili, vitali RvaCliani 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: aRwerilia axali manqana, romelic axorcielebs sakveb-samkurnalo 

mcenareuli nedleulis Wyletis, daqucmacebisa da grexis operacias. manqanis 

ZiriTadi muSa elementebia Sewyvilebuli danebi. ganxilulia aRniSnuli danebis 

moqmedi simZlavrisa da manqanis mwarmoeblurobis gaangariSebis meTodika. 

 

sakvanZo sityvebi: grexa; mcenareuli nedleuli; mwarmoebluroba; simZlavre; 

Sewyvilebuli danebi. 

 

 

Sesavali  

nebismieri manqanis mwarmoebluroba da Zravas moqmedi simZlavre warmoadgens 

am manqanis ZiriTad teqnikur-ekonomikur maxasiaTeblebs, romelTa codna auci-

lebelia warmoebaSi misi gamoyenebis efeqtianobis misaRwevad. mwarmoeblurobisa 

da simZlavris gansazRvra gansakuTrebul mniSvnelobas iZens im SemTxvevaSi, 

rodesac saqme exeba axlad damuSavebul-daproeqtebuli manqanis warmoebaSi gamo-

yenebis SesaZleblobis sakiTxis gadawyvetas. aseT manqanebs miekuTvneba sakveb-

samkurnalo mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi manqa-

na, romelic damzadebuli iyo SoTa rusTavelis saxelobis erovnuli samecniero 

fondis xelSewyobiT (granti #30/26)  saqarTvelos respublikis patentis mixedviT. 

manqanam sawarmoo gamocdebis dros gamoavlina mcenareuli nedleulis (foTlis) 

gadamuSavebis didi efeqti, ris safuZvelzec moipova aRiareba. amitom daisva sa-

kiTxi am manqanis mwarmoeblurobisa da moqmedi simZlavris gansazRvris meTodikis 

damuSavebis aucileblobis Sesaxeb. manqana Sedgeba sakisrebze dayenebuli lilve-

bisa da Snekebisagan, romelTa mwarmoeblurobis da simZlavris gansazRvris meTo-

debi didi xania cnobiliა. amitom naSromSi moyvanilia mxolod axal manqanaSi 

arsebuli gansxvavebuli elementebis: saWylet-saqucmacebel-sagrexi danebis moq-

medi simZlavrisa da mwarmoeblurobis gansazRvris meTodika. 
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ZiriTadi nawili 

danebis muSaobisaTvis saWiro simZlavris gansazRvris  saangariSo sqema war-

modgenilia 1-l nax-ze. 

 

 
 

nax. 1. saWylet-saqucmacebel-sagrexi manqanis danebis moqmedi  

simZlavris gansazRvris saangariSo sqema 

 

pirvel rigSi ganvixiloT danebs Soris moxvedrili Zalze mcire zomis foT-

lebis elementaruli farTobi, romelic danebis brunvis RerZidan daSorebulia x  
manZiliT. am elementaruli farTobis sigrZe Seadgens dx -s, xolo sigane _ dy -s. 

Sesabamisad,  

                                 df dx dy  .                             (1) 

radgan es elementi brunavs danis brunvis RerZis garSemo, misi Sesabamisi 

mobrunebis kuTxe iqneba d , xolo sigane _ dy :  

                               dy x sind   . 

vinaidan d  kuTxe usasrulod mcire sididea, SeiZleba CavTvaloT, rom  

                                sin d   . 

Sesabamisad, danis zedapiris usasrulod mcire elementis farTobi SeiZleba 

Caiweros Semdegi saxiT: 

                               df x dx d    .                          (2)  

danebs  Soris  moxvedrili foTlebis elementaruli farTobis Sesabamisi 

moculoba toli iqneba 

            
a sindV k x dx d h k x dx d

cos
   

          
0 0 ,              (3) 

sadac 0k  aris koeficienti, romelic iTvaliswinebs danebis brunvisas sxvadasxva 

mdgomareobaSi myofi foTlis moculobis uTanabrobas.  

danebs Soris moxvedrili foTlebis elementaruli moculobis Sesabamisi 

masa, romelic danebma unda moiyvanoს moZraobaSi, tolia:  

               
a sindm dV k x dx d

cos
   

        
sr. 0 sr. .              (4) 

miRebul tolobaSi sr.  danebis zemoqmedebis Sedegad maT Soris moxvedrili 

foTlis sruli simkvrivea, n/m3. 

aRniSnuli masis moZraobaSi mosayvanad saWiro energiis sidide toli iqneba             

 
dm vdN 


2

2
.                                                 (5) 
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aq v  danebis zemoqmedebis Sedegad masis gadaadgilebis siCqarea,  romelic 

gamoiTvleba formuliT 

                            v d n r n        2 ,                       (6) 

sadac  r   gansaxilveli elementaruli farTobis mqone foTlis masis brunvis 

RerZidan daSorebis manZilia ( r x ); n ki _ danebis brunTa ricxvi wuTSi. 

am sidideebis CasmiT energiis elementaruli mniSvneloba toli iqneba            

 
dm v a sindN n k x dx d

cos
    

          


2
2 2 3

0 sr.2
2

.   (7) 

 (7)  gantolebis integrebiT saw.xx  -dan sab.xx  -mde miiReba  

               
r ra sinN n k d

cos





   
       

 
sab

saw.

4 4
sab. saw.2 2

0 sr.2
4

,             (8) 

sadac saw.r  da sab.r  urTierTqmedebaSi myofi danebis is radiusebia, romlebzec 

vrceldeba meore danis zemoqmedeba. 

(8) gantolebis integrebiT   saw. -dan   sab. -mde ki miiReba saWylet-saquc-

macebel-sagrexi manqanis muSa danebis moZraobisaTvis saWiro simZlavris mniSv-

neloba                                  

      r ra sinN n k
cos

   
         



4 4
sab. saw.2 2

0 sr. sab. saw.2
4

,                (9) 

romelSic saw.  urTierTqmedebaSi myofi danebis urTierTSexebis momentis Sesa-

bamisi danebis  mobrunebis kuTxea; sab. _ danebis  urTierTSexebidan gamosvlis 

momentis Sesabamisi danebis mobrunebis kuTxe. 

manqanis mier produqciis gamtarunarianoba, anu mwarmoebluroba, warmoadgens 

mis erT-erT umniSvnelovanes teqnikur-ekonomikur maxasiaTebels. igi ganisazRv-

reba manqanis mier drois erTeulSi gamoSvebuli produqciis raodenobiT. ro-

toruli tipis manqanebisaTvis mwarmoeblurobis saangariSo formulas zogadad 

aqvs Semdegi saxe: 

                             Q F S n     kv. ,                              (10) 

sadac n  manqanis lilvebis (muSa danebis) brunTa ricxvia, br/wT;   _ produqciis 

moculobiTi masa (Cvens SemTxvevaSi danebis zemoqmedebis Sedegad maT Soris mox-

vedrili foTlis sruli simkvrive   sr. ), n/m
3;   _ rotoruli manqanis cilind-

ris produqtiT Sevsebis koeficienti (0,7_0,75); Fkv.  _ produqtis nakadis ganivkve-

Tis farTobi, romelic orlilviani rotoruli tipis manqanisaTvis SeiZleba 

ganisazRvros me-2 nax-ze warmodgenili saangariSo sqemis mixedviT: 

                     F ( R ) ( R ) H B L            2
kv. sab. sab.2 2 .             (11) 

aq  Rsab.  danis gare radiusia, m;   _ danis gare zedapirsa da korpusis Siga 

zedapirs Soris arsebuli RreCo, m; H  _ danebis (lilvebis) RerZebs Soris man-

Zili, m; B  _ danis mTliani sigane korpusis marTobul kveTSi, m; L  _ danis mTli-

ani sigrZe korpusis marTobul kveTSi, m; S  _ biji, romelzec gadaadgildeba 

nedleuli danebis erTi sruli kuTxiT (  2 ) Semobrunebis SemTxvevaSi, m. 
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 nax. 2. manqanis ganivkveTis farTobis  

saangariSo sqema 

 

cxadia, (10) formulaSi Semavali yvela sidide konstruqciulia da martivad 

ganisazRvreba. unda dadgindes mxolod S  bijis sidide. amisaTvis gamoviyenoT 

muSa danebisaTvis saWiro simZlavris saangariSo (9) formula.  

cnobilia, rom simZlavre drois erTeulSi Sesrulebuli samuSaoa 

                                   
AN
t

 ,                             (12) 

sadac  t drois is Sualedia, romelSic samuSao sruldeba, wm; A  _ t drois Sua-
ledSi Sesrulebuli samuSao, romelic, Tavis mxriv, tolia 

                                   A F S  .                            (13) 

F  samuSaos Semsrulebeli Zalis sididea, romelic Cvens SemTxvevaSi warmoadgens 

mcenareuli nedleulis foTlis masaze moqmed saerTo Zalas da ganisazRvreba 

Sesabamisi formuliT; S  _ F  Zalis moqmedebis Sedegad foTlis masis ga-

daadgilebis saZiebeli sidide. 

(12) da (13) formulebis gamoyenebiT miiReba t drois SualedSi ganxorcie-

lebuli gadaadgilebis sidide 

                     
N tS
F


 .                           (14) 

drois erTeulSi mcenareuli nedleulis gadaadgilebis sidide SeiZleba 

ganisazRvros (14) gamosaxulebaSi Sesabamisi sidideebis CasmiT: 

             
n k ( a sin ) ( r r ) ( )

S
K cos F F F

               


     

2 2 4 4
0 sr. sab. saw. sab. saw.

2 2 2
kumS. Zvr. gr.2

.         (15) 

miRebuli sidideebis gaTvaliswinebiT, (10) formulidan SeiZleba ganisazRv-

ros saWylet-saqucmacebel-sagrexi manqanis mwarmoebluroba.  

 

 

daskvna 

(9) da (10) formulebiT gansazRvruli erTi wyvili danis simZlavrisa da 

mwarmoeblurobis gamravlebiT danebis saerTo raodenobaze ganisazRvreba mTli-

anad manqanaSi arsebuli danebisaTvis saWiro simZlavrisa da mwarmoeblurobis 

mniSvnelobebi. aRniSnul sidideebze Snekebisa da maTi amZravi lilvebis simZ-

lavreTa damatebiT ki ganisazRvreba da SeirCeva saWylet-saqucmacebel-sagrexi 
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manqanis meqanikuri moZraobisaTvis saWiro eleqtroZravas simZlavre da brunTa 

ricxvi. 
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MECHANICAL ENGINEERING 

 
METODS OF DETERMINATION PRODUCTIVITY AND WORKING KNIVES 
NEEDFUL POWER OF THE LEAVES KRUSHING-SMASHING-ROLLING 
MACHINE 

T. Megrelidze, G. Pirveli, G. Gugulashvili, V. Gvachliani  

(Georgian Technical University) 

 
Resume: There is described the new machine for nutrition-medical vegetable row materials elabora-

tion. This machine basic worker elements are tandem knives, which are realizing the nutrition-medical 
vegetable raw materials crushing-smashing-rolling processes. There is given there knives working needful 
power and machine productivity determination methodics. 

 
Key words: nutrition vegetable raw materials; power; productivity; rolling; tandem knifes. 

 
 

 

МАШИНОСТРОЕНИЕ 

 

МЕТОДИКА ОПРЕДЕЛЕНИЯ ПРОИЗВОДИТЕЛЬНОСТИ И ПОТРЕБЛЯЕМОЙ 

МОЩНОСТИ РАБОЧИХ НОЖЕЙ МАШИНЫ ДЛЯ МЯТИЯ, ИЗМЕЛЬЧЕНИЯ И 

СКРУЧИВАНИЯ ЛИСТЬЕВ РАСТИТЕЛЬНОГО СЫРЬЯ 

Мегрелидзе Т. Я., Пирвели Г. Т., Гугулашвили Г. Л., Гвачлиани В. В. 

(Грузинский технический университет) 

 
Резюме. Представлена новая машина, которая осуществляет мятие, измельчение и скручивание 

листьев пищего-лечебного растительного материала. Основными рабочими элементами данной 
машины являются спаренные ножи, которые осуществляют процесс одновременного мятия, 
измельчения и скручивания. В работе приведена методика определения мощности, потребляемой 
указанными ножами и способ определения производительности машины. 

 
Ключевые слова: мощность; производительность; растительноe сырье; скручивание;  спа-

ренные ножы. 
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msubuqi mrewveloba 

 

 

 

iuxtis tyavis DgaTrimvlis reJimebi da miRebuli masalis  

fizikur-meqanikuri Tvisebebi       

TinaTin maRlakeliZe, stefano roteli 

(saqarTvelos teqnikuri universiteti, saerTaSoriso asociacia „ST- GEORGITALI“) 
 

 

reziume: warmodgenilia samxedro da sxva daniSnulebis specfexsacmelebis 

sazedapired gankuTvnili iuxtis tyavisა da საTrimlavi xsnaris koncentraciis 

Sedgenlobis gansazRvris meTodebi, gaTrimvlis optimaluri reJimebis Tavise-

burebebi da, aqedan gamomdinare, informacia miRebul maxasiaTebelTa ganmasxvave-

beli Tvisebebis Sesaxeb. 

gansakuTrebiT mniSvnelovania cxrilebi, romlebSic mocemulia gaTrimvlis 

sxvadasxva meTodis dros gamoyenebuli saTrimlavi nivTierebebis normebi da Sesa-

bamisad, gasaTrimlavi obieqtis mdgomareoba kontrolis meTodisa da sakontrolo 

parametrebis mixedviT;Aaseve miRebuli masalis – safexsacmle iuxtis qimiuri, fi-

zikuri da meqanikuri Tvisebebis normatiul-teqnikuri dokumentebiT dadgenili ma-

xasiaTeblebi. 

 

sakvanZo sityvebi: gaTrimvlis reJimebi; iuxtis tyavi; qimiuri da fizikur-meqa-

nikuri Tvisebebi. 

 

 

Sesavali  

tyavis mrewvelobaSi saTrimlav nivTierebebad ZiriTadad gamoiyeneba qromis 

naerTebi, mcenareuli eqstraqtebi da sinTezuri saTrimlavebi. amasTan, sul ufro 

farTodaa gavrcelebuli gaTrimvlis kombinirebuli meTodi, romlis saSualebi-

Tac SesaZlebelia tyavisagan miRebul iqnes dadebiTi Tvisebebis mqone masalebi, 

romlebic sxvadasxva saTrimlavebisagan miiReba. 

tyavis Tvisebebsa da mis moculobiTs gamosavlianobaze (farTobisa da sisqis 

mixedviT) did gavlenas axdens gamoyenebuli saTrimlavi masalebi. amitom samTrim-

lavi nivTierebis Sedgenilobis Secvlisas winaswar dawvrilebiT unda iqnes Ses-

wavlili am cvlilebis srulfasovneba, rac iTvaliswinebs agreTve teqnologiur 

da ekonomikur maCveneblebs.  

gaTrimvlisaTvis didi mniSvneloba aqvs saTrimlavi xsnaris momzadebas. 

saTrimlavi xsnaris koncentracia gavlenas axdens difuziis siCqareze, gansakuT-

rebiT ki makavSirebeli naerTebis dermasTan dakavSirebaze. koncentraciis gaz-

rdiT makavSirebeli saTrimlavebi izrdeba, am dros Cqardeba gaTrimvlis procesi, 

izrdeba tyavis gaTrimvlis ricxvi, drekadoba da medegoba. mxedvelobaSi unda iq-

nes miRebuli is, rom saTrimlavi xsnaris koncentraciis gazrdiT saTrimlavebis 
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dermis struqturul elementebTan urTierTqmedebis intensiurobac izrdeba, ramac 

SeiZleba gamoiwvios tyavis zeda fenebSi saTrimlavebis zedmetad dagroveba, maTi 

naxevarfabrikatSi SeRwevis Semcireba, daWimvisa da zedapiruli gaTrimvladobis 

warmoqmna.  

gaTrimvlis procesis daCqarebaze did gavlenas axdens saTrimlavi xsnaris 

temperaturis momateba, roca saTrimlavi xsnaris siblantis Semcirebis gamo iz-

rdeba saTrimlavebis SeRweva dermis forovan struqturaSi, Cqardeba gaTrimvlis 

procesi da maRldeba kolagenis saTrimlavebTan kavSiris simtkice. SesaZlebelia 

gaTrimvlis procesTan SeTavsebul iqnes SeRebvac [5]. gaTrimluli da SeRebili 

tyavi procesis bolos irecxeba sufTa wyliT. 

garecxvisas iuxti unda Seicavdes wyalSi xsnadi nivTierebebis minimalur ra-

odenobas. tyavis zeda fenebSi aseTi nivTierebebis didi raodenobiT arseboba tya-

vis sixistis, zedapiris dajdomisa da dalaqavebis mizezi SeiZleba gaxdes. 

Sromatevadobis Semcirebis mizniT, gaTrimvlis wina da Semdgomi procesebi 

dasaSvebia Catardes erTsa da imave aparatSi naxevarfabrikatebis gadmoutvirTa-

vad, oRond saWiroa muSa siTxis mTlianad gadaqceva.  

gawurvisas tyavidan gamodis ara marto wyali, aramed masTan erTad garkveu-

li raodenobis samTrimlavi nivTierebebic, amitom misi Segroveba da meoreuli ga-

moyeneba amcirebs saTrimlavis danakargebs. saWiroebis SemTxvevaSi xdeba naxevar-

fabrikatis garandva da mxolod gawurvisa da garandvis Semdegaa SesaZlebeli 

dasamuSavebeli tyavis partiis masis gansazRvra. 

iuxtis damzadebis moqmed meTodikebSi gaTvaliswinebulia agreTve qromire-

bis Semdeg naxevarfabrikatis emulsiuri cximebiT damuSaveba. emulsiuri damuSave-

bis mizania naxevarfabrikatis zedapiris dacva swrafi gaTrimvlisagan, rac ganapi-

robebs saTrimlavis ufro Rrma fenebSi SeRwevasa da mis Tanabar ganawilebas. 

emulsiuri cximebiT aseTi damuSaveba iwvevs saTrimlavi xsnaris siblantisa da 

zedapiruli daWimulobis Semcirebas, agreTve xels uSlis iseTi defeqtis warmoq-

mnas, rogoricaa iuxtis dajdoma. 

safexsacmle iuxtis warmoebisas erT-erTi mniSvnelovani procesia gacximva, 

razedac damokidebulia tyavis iseTi Tvisebebi, rogoricaa sirbile da elastiku-

roba, simtkice da wyalgamZleoba, formirebis unari da sxv. 

gacximovnebisas xdeba tyavis calkeul struqturul elementebze cximis fe-

nis datana. zogierTi saxis cximi myarad ekvris tyavs da aaqtiurebs gaTrimvlas. 

tyavze datanili cximi adsorbirdeba struqturuli elementebis zedapirze da 

tenis mocilebis Semdeg xels uSlis maT Sewebebas, ris Sedegadac ioldeba 

aRniSnuli elementebis urTierTdacureba, rac zrdis simtkicis maCveneblebs da 

amcirebs naxevarfabrikatis dajdomas. gacximovnebis efeqti damokidebulia mTel 

rig faqtorebze: naxevarfabrikatSi Seyvanili cximebis saxeobasa da raodenobaze, 

agreTve gacximovnebis meTodze. 

iuxtis fexsacmels mtvrisa da sxva faqtorebis zemoqmedebis Sedegad cximis 

nawili scildeba, rac iwvevs fexsacmlis saeqspluatacio pirobebis gauaresebas. 

am movlenis Tavidan asacileblad fexsacmlis tarebisas saWiroa misi regularu-

li damuSaveba cximovani nivTierebebiT. erTdroulad saWiroa cximebis iseTi kom-

pozicia da gacximovnebis iseTi axali meTodebis SemuSaveba, romlebic 

xangrZlivad SeunarCunebs tyavs saWiro Tvisebebs. perspeqtiul mimarTulebad iT-

vleba cximovani nivTierebebis nacvlad sxvadasxva polimeruli masalis gamoyene-
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ba. magaliTad, gacximovnebis procesSi  maRali xarisxis sinTezuri cximovani 

spirtebis gamoyenebiT miiReba ufro Tanabari sisqis tyavi [5]. Senaxvisas iuxtis 

mdgradobis gasaumjobeseblad cximovan nivTierebebs umateben antiseptikebs. tya-

vis sagamomWrelo Tvisebebis gasaumjobeseblad xdeba cirkoniumiT gaTrimluli 

iuxtis damatebiTi gaTrimvla sinTezuri saTrimlavi nivTierebebiT, xsnarSi orga-

nuli mJavebis, SemniRbavi agentebis da sxvaTa damateba.  

 

 

 

ZiriTadi nawili 

qromsintantaniduri meTodiT gaTrimvla. iuxtis dasamzadeblad yvelaze uf-

ro gavrcelebulia gaTrimvlis kombinirebuli qromsintantaniduri meTodi. ko-

lagenis funqcionalur jgufebTan saTrimlavi nivTierebebis misadageba ganapi-

robebs tyavis damaxasiaTebel specifikur Tvisebebs. ramdenime saTrimlavi nivTie-

rebis gamoyenebiT kombinirebuli gaTrimvlis meTodis dros xdeba saTrimlavebis 

titvelas sxvadasxva aqtiur jgufTan urTierTqmedeba, rac saSualebas iZleva tya-

visaTvis damaxasiaTebeli Tvisebebi Seicvalos saWiro mimarTulebiT da gaizar-

dos misi cveTamedegoba, wyalmedegoba, formamdgradoba, agreTve sxva saeqspluata-

cio Tvisebebi. es meTodi saSualebas iZleva Semcirdes procesis xangrZlivoba da 

tyavis TviTRirebuleba. 

iuxtis damzadebis moqmedi meTodikiT gaTvaliswinebulia qromirebis Semdeg 

naxevarfabrikatis damuSaveba emulsiebiT da sintaniduri gaTrimvlis win misi ga-

randva, rac ganapirobebs  tyavis Rrma fenebSi saTrimlavis SeRwevasa da Tanabar 

ganawilebas. emulsiuri damuSavebisaTvis gamoiyeneba sulfirebuli zipi (2 %; da-

saSvebia zipis Secvla imave raodenobis tyavpastiT), Tevzis an zRvis cxovelebis 

qoni (0,5 – 1,0 %), xolo ufro maRali emulsiis simtkicis misaRebad – natriumis 

sulfati (0,1 – 0,2 %).  

1/10-Tan TanafardobiT cximis emulsia da wyali mzaddeba winaswar, romelsac 

Semdeg (30_35 ˚C-ze zafxulSi da 40_45 ˚C-ze zamTarSi) asxamen dolSi procesis msvle-

lobisas. emulsiis xsnaris koeficientia 0,2_0,3, damuSavebis xangrZlivoba _ 20_30 wT.  

am procesis damTavrebis Semdeg naxevarfabrikati ar unda iyos qoniani, mag-

ram gaqonvis SemTxvevaSi abazanas unda daematos amiakiani wyali da damuSavdes 

dolis moZraobiT 10–15 wT-is ganmavlobaSi. dasaSvebia momzadebuli cximis emul-

sia daematos saTrimlav xsnars gaTrimvlis dawyebisas. 

iuxtis gaTrimvla sinTezuri saTrimlavebiTa da tanidebiT xdeba erT faza-

Si. saTrimlavi nivTierebebis xarji Seadgens 10 _ 12 %-s titvelas masidan (Tanax-

mad meTodikisa, sinTezuri saTrimlavebi ar unda aRematebodes 30 %-s, xolo tani-

debi ar unda iyos 70 %-ze naklebi). saTrimlavebis Sedgeniloba maTi xelmisawvdo-

mobis mixedviT SeiZleba Seicvalos Semdegnairad: sinTezuri saTrimlavebidan 

SesaZlebelia №2 an №4, БНС an БНФ, №2 an СПС saTrimlavebis gamoyeneba. dasaSve-

bia tirifis tanidis nacvlad kvabrexos, mimozas, TuTubos eqstaqtebis, xolo mu-

xis tanidis nacvlad wablis eqstraqtis gamoyeneba. gaTrimvla sruldeba dolebSi 

uwyveti moreviT 24_48 sT-is ganmavlobaSi. am dros siTxis koeficientia 1_1,2, sa-

wyisi temperatura _ 24_30 ˚C, saboloo _ ara umetes 34 ˚C-isa.  

gaTrimvlisaTvis didi mniSvneloba aqvs saTrimlavi xsnaris momzadebas, ro-



126 
 

melsac gaTrimvlis dasawyisSi unda hqondes qromirebuli naxevarfabrikatis pH-

Tan miaxloebuli mniSvneloba, anu pH _ 5,6_6,0. saTrimlavi xsnaris pH koreqtirdeba 

natriumis sulfitiT, karbonatiT an maTi nareviT.  

mcenareuli da sinTezuri saTrimlavi nivTierebebis 60_70 ˚C temperaturaze mo-

xarSva da Semdgomi filtracia iZleva maRali difuzuri Tvisebebis mqone 

maRaldispersiul saTrimlav xsnars, rac iwvevs saTrimlavi nivTierebebis dana-

kargebis Semcirebas da gaTrimvlis procesis daCqarebas. xarSvis dros saTrim-

lavebs ukeT dispersirebisaTvis unda daematos sulfirebuli zeTi eqstratis ma-

sis 2 %-is odenobiT [5]. 

mizanSewonilia gaTrimvlis dasawyisSi saTrimlavi xsnaris temperatura qro-

mirebis dadgenili reJimisas (Cr2O3-is xarji 0,4_0,6 %) ar aRematebodes 30 ˚C-s, wi-

naaRmdeg SemTxvevaSi SeiZleba daiwyos dermis gare fenebis intensiuri urTierT-

qmedeba saTrimlavebTan, rac iwvevs dermis siRrmis arasrulfasovan gaTrimvlas. 

rekomendebulia gaTrimvlis procesis ara umetes 34 ˚C temperaturaze damTavreba. 

cdebma cxadyo, rom gaTrimvlis procesTan SeRebvis SeTavsebac SesaZlebelia 

[5]. am SemTxvevaSi erTfaziani gaTrimvlis procesis damTavrebamde 4_5 sT-iT adre 

dolSi asxamen C markis mJavur Sav saRebavs, mSral saRebavze gaangariSebiT 0,7_0,9 

% titvelas masidan. saRebavi winaswar ixsneba 70 ˚C-ze meti temperaturis wyalSi. 

dolSi saTrimlavi xsnaris temperatura saRebavis Casxmis momentSi unda iyos 

32_34 ˚C. 2_3 sT-is Semdeg dermaSi saTrimlavebis da saRebavis ukeT damagrebisaT-

vis dolSi amateben fiqsators _ titvelas masis 0,5 _ 0,7 %-s. garda aRniSnuli 

nivTierebebis dafiqsirebisa, fiqsatori iwvevs wyalSi xsnadi nivTierebebis Semci-

rebas da tyavis gaTrimvlis koeficientis gazrdas.  

gaTrimlul da SeRebil tyavs recxaven sufTa wyliT dolidan gadmoutvir-

Tavad. am dros siTxis koeficientia 2-dan 2,5-mde, temperatura _ 22_25 ˚C. dasaSve-

bia wylis temperaturis gazrda 28_29 ˚C-mde da damuSavebis drois Semcireba. 

naxevarfabrikats garecxvis Semdeg axarisxeben bunebriv ferad da Savad Sesa-

Rebad. bunebriv ferSi gamosayvan naxevarfabrikats aTeTreben dakidebul dolSi (si-

Txis koeficientia 1,5_2,0, temperatura _ 25_30 ˚C) 1 sT-is ganmavlobaSi 0,5_1,0 %-iani 

mJaunmJavaTi an 30 wT-is ganmavlobaSi 0,5 %-iani gogirdmJavaTi. 

naxevarfabrikatis gawurva xdeba hidravlikuri wnexiT an lilvebiani manqaniT 

45_52 % tenianobamde. am operaciis sworad Catarebas didi mniSvneloba aqvs, radgan 

Semdgomi gacximovnebisas saWiroa cximovani masalebis Tanabrad STanTqma da tyavSi 

ganawileba, rac SesaZlebelia mxolod zemoT aRniSnuli tenianobis SemTxvevaSi.  

iuxtis wyalmedegobis gazrdisa da sxva maCveneblebis gaumjobesebis mizniT 

masalas amuSaveben kaTionuri diciamidis fisiT. fisis xarji Seadgens gawuruli 

tyavis masis 4 %-s (mSrali naSTis mixedviT). aseTi damuSavebisas miiRweva kalTe-

bis ukeTesad SeRebva, xarSvis temperaturis nawilobriv gazrda, tyavis garegnuli 

ier-saxis gaumjobeseba, sifuyis, daWimulobisa da dajdomis Semcireba.  

Tuki naxevarfabrikati SeuRebavia, gaTrimvlis procesSi mas Rebaven dolSi, 

sadac siTxis koeficientia 1,5_2,0, temperatura _ 45_55 ˚C, saRebavis xarji _ 1,0_1,2 

%. saRebavis SedgenilobaSia sami komponenti: pirdapiri saRebavebi _ 20_50 %, mJavu-

ri saRebavebi _ 20_45 % da nigrozini _ 35_50 %. doluri SeRebvisa da gamoyvana-

gaSrobis Semdeg ukve SesaZlebelia iuxtis zedapiris SeRebva, magram am meTodis 
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gamoyenebisas sufTa saxis tyavis miRebasTan erTad izrdeba SromiTi danaxarjebi. 

sxvadasxva saxis cximovani nivTierebebi gansxvavebulad moqmedebs tyavis Tvi-

sebebze, amitom iuxtisaTvis saWiro Tvisebebis misaniWeblad mizanSewonilia ga-

cximovnebisaTvis maTi narevis gamoyeneba. iuxtis warmoebaSi gamoiyeneba Semdegi 

narevebi: sinTezuri cximi 60_80 %, sulfirebuli zipi an tyavis daemulsiebuli 

pasta _ 15 %, Tevzisa da zRvis cxovelebis qoni _ 20 % da kupri _ 5 %.  

cximovani nivTierebebis xarji Seadgens gawuruli tyavis masis 20_23 %-s. Sena-

xvisas iuxtis mdgradobis gasaumjobeseblad cximovan nivTierebebs amateben anti-

septikebs: oqsidifenils (1,5_2 %) an 2-, 4-, 5-triqlorfenols (0,75_1,0 %). gacximo-

vneba xdeba dolebSi cxeli haeris SeberviT 73 ± 5 ˚C temperaturaze. 65_75 ˚C tempe-

raturamde gacxelebul cximis narevs yofen or nawilad da asxamen dolSi, 15_20 

wT-is intervaliT dolis uwyveti brunvisas 6_8 sT-is ganmavlobaSi.  

qromcirkonsintanuri meTodiT gaTrimvla. cirkoniumis naerTebis saTrim-

lavebis gamoyenebiT fexsacmlis sazedapire da saZire tyavze Catarebulma kvleveb-

ma, agreTve sxvadasxva qarxnis muSaobis gamocdilebam cxadyo, rom tyavis warmoe-

bisaTvis farTod gamoyenebuli mineraluri saTrimlavi _ natriumis sulfatcirko-

nati, erT-erTi ZiriTadi saSualebaa tyavis asortimentis gasafarToeblad, xarisxis 

gasaumjobeseblad da nawarmis TviTRirebulebis Sesamcireblad. 

cirkoniumis საTrimlavi naerTebi tyavs aZlevs maRal simtkices, TeTr fers, 

mkvriv struqturas, wagrZelebis Tanabar maCvenebels grZivi da ganivi mimarTu-

lebiT: daberebis, oflisa da daobebisadmi mdgradobas da sxv. koncentrirebuli 

saTrimlavi nawilakebis muxti ZiriTadad anionuri xasiaTisaa da qromis saT-

rimlavi naerTebisagan gansxvavebiT, natriumis sulfatcirkonatis wyalxsnari mid-

rekilia hidrolizisadmi da qmnis Zlier mJave garemos (pH = 1,2 _ 1,6).  

 kvlevis SedegebiT cirkoniumis naerTebis kolagenTan urTierTqmedeba sxva-

dasxvagvaria, magram mecnierTa umravlesobam daaskvna, rom kolagenis karboqsilu-

ri jgufebi dadebiT rols ver asrulebs cirkoniumis naerTebiT gaTrimvlis pro-

cesze. gaTrimvlis meqanizmis Sesaxeb azrTa sxvadasxvaoba SeiZleba axsnil iqnes 

cdebis Catarebis sxvadasxva pirobiT: kerZod, saTrimlavi xsnaris sxvadasxva Sed-

genlobiTa da masSi cirkoniumis naerTebis sxvadasxva medegobis xarisxiT. natriu-

mis sulfatocirkonatis gamoyenebisas gamokveTil iqna peptiduri, guaniduri da 

aminojgufebis aqtiuri roli.  

 saTrimlavis Sedgenilobisa da procesis msvlelobis Secvlisas gamoric-

xuli araa kolagenis sxva aqtiur jgufebTan cirkoniumis ZiriTadi naerTebis ur-

TierTqmedebis SesaZlebloba, agreTve am naerTebis dagroveba tyavis struqturaSi. 

cirkoniumis naerTebiT gaTrimvlis damaxasiaTebeli Tvisebaa misi kargi kombinire-

ba qromTan. aRniSnuli mosazrebebi gaTrimvlis meqanizmis Sesaxeb Teoriuli sa-

fuZveli gaxda fexsacmlis sazedapire da saZire tyavebis qromcirkonsintanuri 

gaTrimvlis meTodikis SemuSavebisTvis [1-8]. 

cirkoniumiT gajerebulma tyavma SesaZlebelia qromis iseTi raodenoba mi-

iRos, rogoric gauTrimlavma tyavma. aqedan gamomdinare, SeiZleba davaskvnaT, rom 

cirkoniumiT gaTrimvlisas kolagenTan warmoqmnili kavSirebi gansxvavdeba qromiT 

gaTrimvlisas warmoqmnili kavSirebisagan. 

standartis Tanaxmad, qromcirkonsintanuri meTodiT gaTrimluli safexsacm-

le iuxtis tyavebis dasamzadeblad gamoiyeneba msxvilfexa rqosani saqonlisa da 



128 
 

cxenis tyavnedleuli. titvelaSi saxis mxaris ganayofis sisqe dasaSvebia 2,5 _ 3,0 

mm. daTrimvlis wina procesebi da dalboba-danacvris operaciebi mimdinareobs ti-

puri meTodis mixedviT [4].  

cirkoniumis naerTebiT gaTrimvla xorcieldeba dakidebul dolebSi, rom-

lebSic siTxis koeficientia 0,8 _ 1, abazanis temperatura _ 25_30 ˚C, procesis 

xangrZlivoba _ 8_10 sT. masalaTa xarji titvelas masidan Seadgens: gogirdmJavasi 

_ 0,4 %-s, amoniumis sulfatisa _ 6 %-s, aluminis Sabis _ 2 %-s, natriumis qlori-

dis _ 2 %-s, navTis emulsiis _ 1 %-s, cirkoniumis mTrimlavi naerTebis (cirko-

niumis dioqsidze gadaangariSebiT) – 2_3 %-s, kaTionuri teqnikuri cximisa _ 2 %-

s, natriumis sulfitisa _ 0,5 %-s, urotropinis _ 0,5 %-s. aRniSnuli dozirebisas 

ganaxlebul abazanaSi aTavseben amoniumis sulfats, 15 sT-is Semdeg umateben alu-

minis Sabs, natriumis qlorids, navTis emulsias da ganagrZoben dolis brunvas 1 

sT-iT. Semdeg umateben cirkoniumis saTrimlavs da 2 sT-is Semdeg kaTionuri cxi-

mis emulsias. cirkoniumis marilebiT damuSavebisas saTrimlavi xsnaris pH = 1,5_2. 

naxevarfabrikatis gamWoli ganivi kveTis sruli SeRebvis Semdeg umateben 0,5 % 

urotropinsa da natriumis sulfats orjer 15 sT-iani intervaliT. 

gaTrimvlis Semdeg naxevarfabrikats recxaven gamdinare wyliT. siTxis koefi-

cientia 1,5_1,8, temperatura _ 25_30 ˚C, procesis xangrZlivoba _ 4_6 sT. garecxva 

grZeldeba manam, sanam pH dermis Siga da gare fenaze ar miaRwevs 4,2_5,0-s. urot-

ropinis xarji Seadgens 1,0_1,5 %-s, natriumis sulfitisa _ 0,5_1,0 %-s.  

cirkoniumis saTrimlavi nivTiereba wyalSi Zlier hidrolizdeba da SeiZleba 

gamoileqos. amitom am meTodiT gaTrimvlisas metad mniSvnelovania gaTrimvlisaT-

vis naxevarfabrikatis iseTi saxiT momzadeba, romelic hidrolizis aRkveTis sa-

Sualebas iZleva, aCqarebs process da SesaZlebels xdis rbili, maRalxarisxovani 

tyavis miRebas.  

kvlevis SedegebiT dadasturda, rom naxevarfabrikatis momzadebis ramdenime 

meTodidan saukeTesoa amoniumis sulfatiT, natriumis qloridiTa da aluminis Sa-

biT damuSaveba. abazanaSi am nivTierebebis arseboba ewinaaRmdegeba cirkoniumis 

saTrimlavebis hidrolizs, radgan aluminis saTrimlav nivTierebebs aqvs cirko-

niumis saTrimlavebTan kompleqsebis warmoqmnis unari, rac iwvevs naxevarfabrika-

tis xarSvis temperaturis gazrdas da miRebuli tyavis Tvisebebis gaumjobesebas. 

gaTrimvlis processa da miRebuli tyavis xarisxze cirkoniumis saTrimlavi 

nivTierebebis dozirebis gavlenis kvlevis Sedegad dadginda, rom saTrimlavis 

xarjis gazrdiT xsnaris erTi da imave koeficientis SemTxvevaSi gaTrimvlis pro-

cesi Cqardeba da izrdeba naxevarfabrikatis xarSvis temperatura, rasac Tan 

sdevs sixistis momateba. kargi Sedegebi miiReba cirkoniumis dioqsidze gadaanga-

riSebiT saTrimlavis 2_3 %-iani xarjvisas. 

mza tyavis struqturuli elementebis sruli ekranizaciis Seqmnis, boWkoebis 

Sewebebis aRmofxvris, sirbilisa da formirebis unaris miniWebis mizniT cirko-

niumis naerTebiT gaTrimvlisas mizanSewonilia saTrimlav xsnarSi mJave garemo-

sadmi mdgradi kaTionuri cximis emulsiis (trieTanolaminisa da alifaturi cxim-

mJavas fraqciis C10_C12 eTerifikaciis produqti) damateba, rac xels uwyobs tyavis 

struqturis gaumjobesebas. cdebiT gamovlenilia, rom kaTionur cxims axasiaTebs 

cirkoniumis naerTebTan da kolagenTan qimiuri urTierTqmedebis maRali unari, 

rac aumjobesebs tyavis xarisxs [6]. 
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tyavis damuSavebisas romelime sinTezuri saTrimlavi nivTierebis gamoye-

nebiT SeiZleba miRebul iqnes arasrulyofilad gaTrimluli faSari tyavi. amis 

aRmosafxvrelad saWiroa SeirCes sinTezuri saTrimlavi nivTierebebi, magaliTad, 

saTrimlavebi СПС, №2, №3 da sxv., romlebic kargad aRwevs cirkoniumis naerTebiT 

gaTrimlul naxevarfabrikatSi. dauSvebelia iseTi sinTezuri saTrimlavebis gamo-

yeneba, romlebic warmoqmnis naleqs cirkoniumis saTrimlavebTan (№4, №5, ФБ-2), 

radgan isini srulyofilad ver aRweven dermaSi da ileqebian naxevarfabrikatis 

gare fenebSi, rac iwvevs tyavis sixistes da dajdomas. 

iuxtis tyavis damatebiTi gaTrimvlisas sinTezuri saTrimlavebis xarji Sead-

gens titvelas masis 6_8 %-s [6]. aseTi maCvenebeli ganapirobebs dermis moculobis 

kargad formirebas da saTrimlavebis racionalur gamoyenebas. safexsacmle iux-

tis damatebiTi gaTrimvlisas gaTvaliswinebulia saTrimlavebis saerTo raodeno-

bidan sinTezuri saTrimlavebis gamoyenebis Semdegi dozebiT: БНС _ 0_50 %; №1 – 

0_30 %; СПС an №3 – 30_50 %; №2 – 0_30 %; №12 – 0 2_0 %. 

damatebiTi gaTrimvlisas neitralizaciisa da garecxvis Semdeg naxevarfab-

rikati saWiroa damuSavdes emulsiiT, romelic momzadebulia pastisagan (naxevar-

fabrikatis masis 2 %) natriumis sulfatis damatebiT (0,1_0,2 %). damuSavebis Sem-

deg naxevarfabrikatis zedapiri ar unda iyos qoniani. im SemTxvevaSi, Tu Warbi qo-

ni gamovlindeba, abazanaSi unda Caematos titvelas masis 0,1 % amiakis wyali da 

gagrZeldes damatebiTi damuSaveba 10 _ 15 wT-iT.  

 naxevarfabrikatis yajris ganivkveTis srulyofili SeRebvisaTvis xsnaris 

gadauRvrelad dolis mudmivi brunvisas da 30 ˚C temperaturis pirobebSi amateben 

saTrimlavebs manam, sanam xsnaris koeficienti 1,2-s ar miaRwevs. damuSavebis 

xangrZlivobaa 24_30 sT. gaTrimvlis damTavrebamde 4_5 sT-iT adre dolSi amateben 

titvelas masis Sesabamisad mJavur Sav saRebavs ( marka C _ 0,7 %) da pirdapir Sav 

saRebavs (marka _ З_0,1 %-s) mSral mdgomareobaSi. SeRebvis dawyebidan 2_3 sT-is 

Semdeg amateben titvelas masis 0,5 % fiqsators, recxaven gamdinare wyliT imave 

aparatSi naxevarfabrikatis dolidan gadmoutvirTavad. saboloo gasufTavebamde 

siTxis koeficientia 1,5 _ 1,8, temperatura 22 _ 25 ˚C. gaTrimvlis Semdegi operaci-

ebi sruldeba qrommcenareuli gaTrimvlis tipuri meTodiT [4]. 

cirkoniumiT gaTrimluli iuxti qromsintanidebiT gaTrimluli iuxtisagan 

gansxvavebiT xasiaTdeba ukeTesi maCveneblebiT, kerZod, maRalia simtkicis maCveneb-

lebi gaWimvisas da mravaljeradi Runvisas, 3_4-jer izrdeba wylisadmi medegoba, 

aseve izrdeba oflis, daobebisa da daberebisadmi medegoba, tyavis periferiuli 

ubnebi Tanabradaa gaTrimluli da maRalia tyavis Sevsebis xarisxi. 

aRniSnuli meTodiT gaTrimluli iuxtisagan damzadebuli fexsacmlis sxva-

dasxva klimatur zonaSi Catarebulma sacdelma tarebam dadebiTi Sedegebi aCvena. 

qromcirkonsintanuri meTodis gamoyenebiT iuxtis gaTrimvlis dros tyavis 

xarisxis gaumjobesebasTan erTad mcirdeba gaTrimvlis procesis xangrZlivoba 

20_25 %-iT, aseve Camdinari wylebis gaWuWyianeba; saWiro aRar aris deficituri da 

Zvirad Rirebuli mcenareuli saTrimlavebis gamoyeneba, sawarmoebSi fexsacmlis 

masalis aWris dros izrdeba tyavis gamoyenebis koeficienti da sxv. 1-l cxrilSi 

mocemulia qromcirkonsintanebiT gaTrimluli iuxtis gaTrimvlis sakontrolo 

parametrebi. 
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titancirkonsintanuri gaTrimvlis meTodi. tyavis mrewvelobaSi gamoyenebuli 

mineraluri nivTierebebidan qromisa da cirkoniumis marilebis Semdeg yvelaze 

efeqturia titanis saTrimlavi nivTierebebi. titanis naerTebiT gaTrimvlisas ne-

itralizaciis Semdeg naxevarfabrikatis xarSvis temperatura 95_97 ˚C-s aRwevs. am 

maCvenebliT, titanis naerTebs saTrimlav nivTierebebs Soris mesame adgili uWi-

ravs qromisa da titanis marilebis Semdeg. 

titanisa da misi naerTebis warmoeba swrafad izrdeba. saTrimlavad gamoiyeneba 

kargad xsnadi titanis kompleqsuri naerTebi. mJavuri radikalebi da hidroqsiluri 

jgufebi titanis ionTan Tavsebadobis mixedviT ganlagebulia Semdegi Tanmimdevro-

biT:  

OH 
 > F 

 > SO 2
4  > Cl   > NO 

3  
 

cxrili 1
 

iuxtis tyavis qromcirkonsintanebiT gaTrimvlis sakontrolo 

 parametrebi  
  

obieqti gansasazRvravi 
parametri 

norma gansazRvris meTodi 

 
amoniumis sulfatis 
xsnari 

 
temperatura 

 
25_30˚C 

vercxliswyliani an spirtiani 
Termometri. 

danayofis fasi 1˚C 
saTrimlavi xsnari 
cirkoniumis marile-
bis damatebis Semdeg 

  
 pH 

 
1,5_2,0 

 
miniseleqtrodiani potencio-
metri 

 
naxevarfabrikati 
cirkoniumiT gaTrim-
vlis dawyebidan 8_10 
sT-is Semdeg 

 
ganivkvTis SeReb-
vis sisrule xar-
Svis temperatura 

 
ganivkveTi srul-
ad iRebeba indi-
katoriT wiTlad 
 aranaklebi  
 80 ˚C-isa 

kalorimetriuli alizarinis 
samRebavi C indikatoris gamo-
yenebiT vercxliswyliani an 
spirtiani Termometri, danayo-
fis fasiT 1˚C an xelsawyo 
xarSvis temperaturis gansaz-
RvrisaTvis 

 
naxevarfabrikati 
neitralizaciis Sem-
deg 

 
xarSvis tempera-
tura 

 
4,2_5,0 ganivkveTi 
yviTeli feris, 

aranaklebi 90˚C-
isa 

kalorimetruli meTilis na-
rinjisferi indikatoris gamo-
yeneba vercxliswyliani an 
spirtiani TermometriT, dana-

yofis fasi 1˚C an xelsawyo 
xarSvis temperaturis gansaz-
RvrisaTvis 

 
namuSevari saTrimla-
vi xsnari 

cirkoniumis di-
oqsidis Semcve-
loba  

 

აranaklebi  
4-isa 

cirkoniumis Semcvelobis gan-
sazRvra arsebuli meTodiT 
minisindikatoriani potencio-
metriT 

naxevarfabrikati 
emulsiuri damuSave-
bis Semdeg 

 
zedapiris ga-
cximva 

naxevarfabrika-
tis zedapirze 
gacximvis ararse-
boba 

 
organoleptikuri Semowmebis 
meTodi 

sawyisi saTrimlavi 
xsnari sinTezuri 
saTrimlavi nivTiere-
bebiT damatebiTi 
daTrimvlisaTvis 

 
 

 pH 

 
 

4,2_4,5 

 
 
miniseleqtrodiani potencio-
metriT Semowmeba 

naxevarfabrikati sin-
Tezuri saTrimlavi 
nivTierebebiT damate-
biTi gaTrimvlis Sem-
deg 

 
ganivkveTis Se-
Rebvis sisrule 

yajridan aWrili 
nimuSis ganivkve-
Ti srulad unda 
iyos SeRebili  

 
organoleptikuri 
Semowmeba 
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titanis organuli mJavebis naSTTan kavSiris simtkice damokidebulia saT-

rimlavis pH maCvenebelze. gaTrimvlis unari aqvs titanis ZiriTad marilebs, magram 

tyavis mrewvelobaSi umetesad gamoiyeneba tute liTonebTan da amoniumTan titanis 

ormagi naerTebi (sulfattitanilatebi) [1-6]. amJamad gaTrimvlisaTvis gamoiyeneba 

amoniumis sulfattitaniladi, romlis qimiuri formulaa: TiO SO4 (NH4)2 SO4  2H2O 

 titanis kompleqsuri saTrimlavi naerTebis mTavari maxasiaTebelia wyal-

xsnarSi maTi muxti. dadgenilia, rom titanis saTrimlavebi upiratesad urTierTq-

medebs ZiriTadi kolagenis gverdiTi jaWvebis amin- da guanidur jgufebTan. es mo-

sazreba damtkicda infrawiTeli speqtroskopiis meTodis saSualebiT titanis 

saTrimlavi nivTierebebis Jelatinis xsnarTan urTierTqmedebisas. 

a. romanovisa da sxvaTa Sromebis mixedviT, gamoricxuli ar aris titanis 

saTrimlavi nivTierebebis urTierTqmedeba kolagenis sxva funqciur jgufebTan, 

radganac titaniT gaTrimvla xorcieldeba Zlier mJave garemoSi. didi mniSvnelo-

ba aqvs saTrimlavi xsnaris mdgradobas pH-is maRali maCveneblis dros, amitom 

xsnarSi gamokvleul iqna organuli mJavebis damatebis zegavlena. kvlevebma cxad-

yo, rom saukeTeso SeniRbvis unari aqvs limonis, Rvinisa da rZis mJavebs. Zmris, 

WianWvelisa da mJaunmJavas damateba ki praqtikulad ar axdens stabilur zemoqme-

debas titanis saTrimlavebze [1]. 

titanuri gaTrimvlis dros mizanSewonilia SemniRbav agentad rZis mJavas ga-

moyeneba, magram mxedvelobaSia misaRebi is garemoeba, rom gaTrimvlisas stabilu-

ri moqmedebis xsnarebis gamoyenebam, mJavas xasiaTidan gamomdinare, SeiZleba gamo-

iwvios zogierTi Tvisebis, magaliTad temperaturis, Semcireba. 

saTrimlavi Tvisebebis daxasiaTebisas mniSvneloba aqvs titanis saTrimlav 

xsnarebTan reaqtiul aqtiurobas. titani sulfatur xsnarebSi SeiZleba iyos aqti-

ur an pasiur formaSi. saTrimlavis reaqciis unari damokidebulia sawyisi nedleu-

lis bunebaze, xsnaris miRebis meTodze, Sedgenilobaze, koncentraciaze, daberebasa 

da sxva maxasiaTeblebze. dadgenilia, rom amoniumis sulfattitanilatis koncen-

traciis gazrdiT saTrimlavis fuZianobis garkveul zRvramde titanis reaqciis aq-

tiuroba izrdeba, xolo saTrimlavis dabali koncentraciisas, roca reaqciisTvis 

saWiro aqtiuri nawilebi mcirea, gaTrimvlis efeqtianoba mcirdeba. marto titaniT 

gaTrimvlisas saukeTeso Sedegebi miiReba saTrimlavis 50 g/l koncentraciisas. 

amrigad, xsnarSi saTrimlavis koncentraciis SecvliT icvleba am xsnaris xari-

sxobrivi maCveneblebi, maTi reaqtiuli aqtiuroba da gaTrimvlis unari. es gavlena 

aixsneba imiT, rom titanis naerTebis nawili xsnarebSi imyofeba molekulur-disper-

siul mdgomareobaSi, xolo nawili _ koloidurSi. koloidur fazaSi myofi naerTe-

bis raodenoba izrdeba xsnaris ganzavebiT da hidroliziT. am formebis Tanafardo-

bis garkveul sididemde gazrdiT ganisazRvreba titanis saTrimlavi Tvisebebi.  

gaTrimvlis optimaluri Sedegis misaRebad saWiroa titanis naerTebi Seicav-

des rogorc aqtiur, aseve pasiur formebs. SeiZleba vivaraudoT, rom, radgan 

gaTrimvlis unari dakavSirebulia saTrimlavi nawilakebis sidideze, aqtiuri 

formebi mcire zomebis gamo ganapirobebs saTrimlavebis ufro swraf difuzias, 

xolo pasiuri formebi (ufro msxvili nawilakebis arsebobis gamo) – mis kolagen-

Tan urTierTqmedebas da struqturis Sevsebas.  

gaTrimvlis efeqti damokidebulia agreTve naxevarfabrikatis momzadebaze. ma-
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Rali aqtiurobis amoniumis sulfattitanilatiT gaTrimvla, mizanSewonilia Ca-

tardes titvelas ganacvris Semdeg pikelirebis gareSe, xolo cirkoniumis naerTe-

biT gaTrimvla, romlebsac aqvs naklebi aqtiuri formebi, unda Catardes naxevar-

fabrikatis winaswari damuSavebiT (pikelireba, qromireba an titanireba). 

am meTodiT gaTrimvlis dros didi mniSvneloba aqvs neitralizacias. maneit-

ralizebeli nivTierebebidan (natriumis sulfiti, urotropini, trinatriumfosfa-

ti da natriumis karbonati) saukeTeso Sedegebi iqna miRebuli urotropinisa da 

natriumis sulfitis narevis gamoyenebisas. am Termomedegobis dros miRweul iqna 

titanis naerTebiT gaTrimvlis maRali efeqti, rac gamoixata iuxtis Termomedego-

bis gazrdasa da iuxtis simtkicis maCveneblebis gaumjobesebaSi.  

cnobilia, rom karg saTrimlav TvisebebTan erTad cirkoniumis saTrimlavebi 

xasiaTdeba Sevsebis maRali unariT. dermis struqturaSi SeRwevisas isini iwveven 

tyavis topografiuli nawilebis sisqisa da Tvisebebis gaTanabrebas. titanis 

saTrimlavebi, romlebic penetrirebadi TvisebebiT xasiaTdeba, aCqarebs cirko-

niumiT gaTrimvlis process da tyavs aZlevs simkvrives. cirkoniumisa da titanis 

SeTavsebuli gaTrimvlis gamoyenebiT ki miiRweva im dadebiTi Tvisebebis Serwyma, 

romlebsac isini aZleven tyavs.  

gaTrimvlis procesze titanisa da cirkoniumis saTrimlavebis gavlenis Ses-

wavlisas maTi Semcveloba icvleboda 10-dan 50 g/l-mde (TiO2-ze da ZrO2 -ze gadaan-

gariSebiT). gaTrimvla xdeboda 0,8_1,0 siTxis koeficientis pirobebSi, koncentra-

ciis cvlilebis varireba ki _ titvelas masis Sesabamisad (TiO2 -ze da ZrO2 -ze ga-

daangariSebiT) saTrimlavis 1-dan 2,5 %-mde xarjiT. saukeTeso Sedegebi iqna miRwe-

uli TiToeuli saTrimlavi nivTierebis 2-dan 2,5 %-mde xarjisas, ufro didi xar-

jis SemTxvevaSi naxevarfabrikatis xarSvis temperatura izrdeboda, magram izrde-

boda tyavis simtkicec. rogorc Catarebulma kvlevebma cxadyo, mineraluri 

saTrimlavebis ufro srulyofilad gamoyenebisaTvis mizanSewonilia saTrimlav 

abazanaSi gaTrimvlis damTavrebisas mcire raodenobiT kompleqsuri masalis (tri-

lon Б- tetraZmarmJavaeTilendiaminis) damateba.  

naxevarfabrikatis damatebiTi gaTrimvlisaTvis gamoiyeneba sinTezuri saTrim-

lavebis narevi garanduli tyavis masidan 6 %-is odenobiT. safexsacmle iuxtis 

gaTrimvlis aRniSnul meTods axasiaTebs Semdegi Taviseburebebi: 

 titancirkonsintaniduri meTodiT gaTrimvlisaTvis gamoiyeneba svelad da-

konservebuli msxvilfexa rqosani saqonlisa da cxenis tyavnedleuli; 

 dalboba-ganacrianebis procesebi da operaciebi mimdinareobs moqmedi tipu-

ri meTodikis mixedviT [4], rodesac gaTrimvlis wina procesebi sruldeba titve-

las ganacrianebisa da darbilebis Semdeg, garecxvis operaciis CaTvliT. ganacri-

aneba unda iyos srulyofili _ titvelas saxis ganayofis sisqe unda meryeobdes 

25_30 mm-is zRvrebSi;  

 titanis naerTebiT gaTrimvla xorcieldeba dakidebul dolebSi: siTxis ko-

eficientia _ 0,8_1,0, temperatura _ 25_30 ˚C, xangrZlivoba _ 6 sT;  

 masalebis dozireba titvelas masaze gadaangariSebiT aseTia: amoniumis su-

lfati – 6 %, gogirdmJava – 0,4 %, titanis saTrimlavi – 1,5 _ 2,0 %. 

muSaoba mimdinareobs Semdegi TanmimdevrobiT: dolSi, romelSic ganTavse-

bulia naxevarfabrikati, asxamen saWiro siTxis koeficientisa da temperaturis 
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mqone wyals; yrian garkveuli raodenobis amoniumis sulfats da amateben ganzave-

bul gogirdmJavas; 10_15 wT-is brunvis Semdeg amowmeben abazanaSi amoniumis sul-

fatis Semcvelobas, romelic unda iyos aranakleb 40 g/l-isa; brunvas agrZeleben 

kidev 30 wT-is ganmavlobaSi. titanis marilebiT damuSavebas axdenen amave abazana-

Si, siTxis nawils Rvrian, xolo koeficienti 0,8-mde dahyavT. 

titanis saTrimlavi nivTierebis garkveul raodenobas aTavseben dolSi (er-

Tjeradi miRebisaTvis) da dols uwyvetad abruneben 6 sT-is ganmavlobaSi naxevar-

fabrikatis yajris nawilSi tyavis ganivi Wrilis srul Sevsebamde, rasac amowme-

ben indikatoriT. Semdeg dolSi arsebul siTxes umateben cirkoniumis marilebs 

da agrZeleben dolis uwyvet brunvas 14_16 sT-is ganmavlobaSi. am dros siTxis 

koeficienti unda iyos 0,8_1,0. 

 ganivkveTis sruli SeRebvisas da xarSvis 80 ˚C temperaturis miRwevis Semdeg 

procesis damTavrebamde 1,5_2,0 sT-iT adre axdenen saTrimlavi xsnaris Setutvas 

natriumis sulfatiT, meoreul miRebaze 15 wT-iani intervaliT. dolis 30 wT-iT 

brunvis Semdeg amateben 0,04 % kompleqsur masalas (trilon Б-tetraZmarmJavaeTi-

lendiamini) da agrZeleben mis brunvas 1,5 sT-is ganmavlobaSi, Semdeg ki recxaven 

gamdinare wyalSi 1,5_1,8 siTxis koeficientisa da 25 _ 30 ˚C temperaturis pirobeb-

Si.Pprocesis xangrZlivoba 10_15 wT-ia. iuxtis titancirkonsintanuri gaTrimvlis 

sakontrolo parametrebi warmodgenilia me-2 cxrilSi.  

naxevarfabrikatis emulsiuri damuSaveba xdeba iseT pirobebSi, roca siTxis 

koeficientia 0,2_0,3, temperatura 30_40 ˚C, cdis xangrZlivoba 30_40 wT. dolSi wi-

naswar amzadeben cximovan emulsias, risTvisac gamoiyeneba 2 %-iani sulfirebuli 

zipi an tyavis pasta da 0,1_0,2 %-iani natriumis sulfati. Semdeg dolSi CatvirTa-

ven naxevarfabrikats da dols abruneben 30_60 wT-is ganmavlobaSi. emulsiiT damu-

Savebis Semdeg naxevarfabrikatis zedapiri ar unda iyos cximiani. 

sinTezuri saTrimlavebiT damatebiTi gaTrimvla sruldeba SeRebvasTan er-

Tad, roca siTxis koeficientia 1,2; temperatura _ 30 C; xangrZlivoba _ 24 sT; 

sinTezuri saTrimlavebis dozireba saTrimlavze gadaangariSebiT 5_6 %-ia. dolSi 

arsebul xsnars ureven saTrimlav xsnars an CatvirTaven mSral daqucmacebul 

saTrimlav nivTierebas. damuSaveba mimdinareobs dolis uwyveti brunviT yajris 

nawilSi ganivkveTis srul SeRebvamde. SeRebvis dawyebidan 2_3 sT-is Semdeg dol-

Si amateben fiqsators 0,5 %-is odenobiT, xolo gaTrimvlis damTavrebamde 4_5 sT-

iT adre _ titvelas masis Sesabamis mJavas (Sav C _ 0,7 %) da pirdapir saRebavs (Sa-

v З _ 0,1 %-s mSral mdgomareobaSi). garecxva xdeba naxevarfabrikatis gadmoutvir-

Tavad, roca siTxis koeficientia 1,5_1,8 da temperatura _ 22_25 ˚C. procesi 

grZeldeba sufTa wylis miRebamde. 

damatebiTi gaTrimvlisaTvis rekomendebulia saTrimlavi nivTierebebis saer-

To raodenobaze gaangariSebiT Semdegi sinTezuri saTrimlavebis gamoyeneba: БНС – 

0_50 %; №1 – 0–3 %; СПС an №3 – 30–50 %; №2 – 0,3 %; №12 – 0,2 %. yvela momdevno opera-

cia sruldeba tipuri meTodikis mixedviT. gacximovnebisas rekomendebulia titve-

las masis 1,5 % aluminis Sabis damateba. cximovani nivTierebebis raodenoba mcir-

deba ZiriTadi gaTrimvlisas maTi gamoyenebis gamo. 
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 cxrili 2 

 iuxtis titancirkonsintanuri gaTrimvlis  

sakontrolo parametrebi  

 

 

obieqti 

gansasazRvravi 

parametri 

 

norma 

 

gansazRvris meTodi 

  
amoniumis sulfatis 
xsnari 

 
amoniumis sul-
fatis Semcve-
loba 
temperatura 
 

 
aranakleb 40 m/l-
isa 25 _ 30˚C 

areometri, gazomvis zRvriT 

1,00 _ 1,08, Semdgom m/l gadayva-
niT vercxliswyliani an spir-
tiani TermometriT, danayofis 
fasi 1 ˚C 

naxevarfabrikati 
titaniT gaTrim-
vlis dawyebidan 6 
sT-is Semdeg 
 

ganivkveTis Se-
Rebvis sisru-
le 

ganivkveTi mTlia-
nad iRebeba indi-
katoriT yviTlad 

hidrometriuli alizarinis 
saRebavi C, indikatoris xsna-
ris gamoyeneba 

 
naxevarfabrikati 
cirkoniumiT gaT-
rimvlis dawyebidan 
14_16 sT-is Semdeg 

 
ganivkveTis Se-
Rebvis sisru-
le 

 
 

 
xarSvis tempe-
ratura 
 

ganivkveTi mTlia-
nad iRebeba indi-
katoriT wiTlad, 
0,5_1,0 wT Semdeg 
SeRebva xdeba uf-
ro mkveTri 
 
80	Ԩ 

kolorimetriuli alizarinis 
saRebavi C indikatoris gamoye-
nebiT 
 
vercxliswyliani an spirtiani 
TermometriT, danayofis fasi 1 
˚C an xelsawyo xarSvis tempe-
raturis gansazRvrisaTvis 

 
naxevarfabrikati ne-
itralizaciis Sem-
deg 

 
pH 

 

 

 

 
xarSvis tempe-

ratura 

 
aranakleb 4-isa 

 
 
 

 
aranakleb 80	Ԩ-
isa 

kolorimetriuli indikatore-
bi: 
1. bromfenoluri lurji:  
 pH = 3 yviTeli 
 pH = 4,6 lurji 
2. meTiluri narinjisferi: 
 pH = 3,1 wiTeli 
 pH = 4,4 yviTeli 
vercxliswyliani an spirtiani 
Termometri, danayofis fasiT 
1	Ԩ an xelsawyo xarSvis tempe-
raturis gansazRvrisaTvis 
 

naxevarfabrikati 
emulsiuri damuSa-
vebis Semdeg 

 
zedapiris ga-

qonva 

naxevarfabrika-
tis zedapirze 

cximis ararsebo-
ba 
 

organoleptikuri 
Semowmeba 

sinTezuri saTrim-
lavebiT damatebiTi 
gasaTrimlavi abaza-
na 

 
pH 
 

 
4 _ 4,5 

 
miniseleqtrodiani potencio-
metriT Semowmeba 

  

 

iuxtis tyavis titanisa da cirkoniumis naerTebiT gaTrimvlis meTodis da-

nergva qromiTa da tanidebiT gaTrimvlasTan SedarebiT aumjobesebs miRebuli tya-

vis xarisxs da zrdis misi warmoebis efeqtianiobas. 

miRebuli masaliT fexsacmlis damzadebisas sawarmoebSi ramdenadme umjobes-
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deba tyavis sasargeblo farTobis gamoyeneba sakontrolo tyavTan SedarebiT [1-6]. 

qimiuri Sedgenlobisa da fizikur-meqanikuri Tvisebebis mixedviT qromsintan-

taniduri da qromcirkonsintanebiT gaTrimluli safexsacmle iuxti unda Seesaba-

mebodes normatiul-teqnikuri dokumentebiT dadgenil normebs, romlebic war-

modgenilia me-3 cxrilSi. 
 

 cxrili 3 

 safexsacmle iuxtis qimiuri da fizikur-meqanikuri Tvisebebi  
 

maCvenebeli ganz. 
erT. 

iuxti ГОСТ 
485-82. (ХСТ me-
Todi)  

iuxti ТУ 17-06-39-
85. (ХЦС meTodi) 

Termomdgradi 
iuxti ОСТ 17-
317-X  

masuri wili: 
teni, ara umetesi 
qromis oqsidi, ara umetesi 
cirkoniumis dioqsidi, aranak-
lebi  
tute, ara umetesi 
eqstrahirebadi nivTierebebi 
wyliT gamorecxili nivTiere-
bebi, ara umetesi 
cximis narCeni raodenoba 
mtvriT damuSavebis Semdeg, 
aranaklebi 

%  
16 
1,1 
 
_ 
3,5 
 
 

22 _ 28 
5 

 15 

 
10 _ 16 

0,9 
 
3 
9 
 
 

22 _ 28 
5 

 15 

 
16 

aranakl. 4 
 
_ 
_ 
 

 
8 _ 12 

5 
 _ 

mpa, ara umetesi  4 _ 5,5 4 _ 5,5 _ 
simtkicis zRvari gaWimvisas 
(saS. mniSvneloba grZivi da ga-
nivi mimarTulebiT), aranakle-
bi: tyavis saxis zedapirisa 

 
mpa 

 
 

  
 16 

15 

 
 

N  
 16 

15 

 
 

  
 16 

15 
saxis mxaris wagrZeleba 9,8 mpa 
daZabulobisas (saS. mniSvnelo-
ba grZivi da ganivi mimarTule-
biT) 

% 18 _ 30 18 _ 30 18 _ 30 

wyalSeRwevadoba: 
mtvriT damuSavebis Semdeg, ara 
umetesi 
dinamikur pirobebSi, aranaklebi 

ml/sm 
sT,wT 

 
1 
_ 

 
1 
_ 

 
0,4 
30 

higroTermuli mdgradoba mtv-
riT damuSavebis Semdeg, 
aranaklebi 

 
% 

 
80 

 
85 

 
_ 

xarSvis temperatura, 
aranaklebi 

pH _ _ 104 

 
 

daskvna 

amrigad, mocemuli monacemebis safuZvelze SeiZleba ganisazRvros, Tu ra 

rols asrulebs tyavis Tvisebebsa da mis moculobiT gamosavlianobaze (farTobi-

sa da sisqis mixedviT) gamoyenebuli saTrimlavi masalebis saxeoba, nivTierebebis 

dozireba, koncentracia, xsnaris momzadebis teqnologia, temperatura, procesis 

xangrZlivoba, romelic, Tavis mxriv, cvlis difuziis siCqares, makavSirebeli na-

erTebis dermasTan dakavSirebis simtkices, axdens iuxtis simtkicis maCveneblebis 
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varirebas, Termomedegobis maxasiaTeblebis zrdas, aumjobesebs miRebuli tyavis 

xarisxs, Sesabamisad sasargeblo farTobis gamoyenebis koeficients, zrdis misi 

warmoebis efeqtianobas da sxv. 
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LIGHT INDUSTRY 
 
 

TANNING MODEL OF YUFTED LEATHER AND PHYSICAL - MECHANICAL 
PROPERTIES OF THE RECEIVED MATERIAL 

T. Maglakelidze, S. Rotteli  

(Georgian Technical University, International Association „ST- GEORGITALI“) 

 
Resume: There is presented the necessity of measuring the compound of the concentration of tanning 

solution of the yufted leather intended for the surface of military and other special shoes in consideration of 
acceptable properties, as well as the characteristics of optimal modes of tanning with various methods and 
therefore, the information about distinctive properties of the given specifications. 

 The tables of the article are of particular importance, in which are given the norms of tanning 
substances used during various tanning methods and accordingly, the condition of the tanning object with 
control method and control parameters. In addition, the characteristics of the received material – yufted shoe 
chemical and physical – mechanical properties are determined by normative – technical documents.  

 
Key words: chemical and physical-mechanical properties; tanning regimes; yufted leather. 

 
 

 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 

 

РЕЖИМЫ ДУБЛЕНИЯ ЮФТЕВОЙ КОЖИ И ФИЗИКО-МЕХАНИЧЕСКИЕ 
СВОЙСТВА ПОЛУЧЕННОГО МАТЕРИАЛА 

Маглакелидзе Т. А., Ротель С. Д. 

(Грузинский технический университет, международная ассоциация „ST- GEORGITALI“) 

 
Резюме. В работе представлено обязательство для определения составов юфтевой кожи, пред-

назначенной для поверхности военной и спецобуви другого назначения, концентрации дубильного 
раствора с учетом приемлемых свойств, особенности оптимальных режимов дубления по разным 
методам и исходя из этого, информация об отличительных свойствах полученных характеристик.  

В статье особое значение имеют таблицы, в которых приведены нормы дубильных веществ, 
применяемых во время разных методов дубления, и в соответствии с состоянием объекта дубления 
контрольным методом и показанием контрольных параметров. А также характеристики, уста-
новленные химическими, физическими и нормативно-техническими документами юфти для 
полученного материала обуви. 

 
Ключевые слова: химические и физико-механические вещества; режимы дубления; юфтевая 

кожа. 
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kvebis teqnologia 

 

 

 

zogierTi gareuli xilkenkrovani nedleulis gamokvleva fqvilis 

damzadebis mizniT       

† eTer xviCia, gulnaz kaiSauri 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: mocemulia zogierTi gareuli xilisa da kenkris (kvrinCxi, panta) 

qimiuri Sedgenilobis kvlevis Sedegebi. dadgenilia, rom isini Seicaven biologi-

urad aqtiur nivTierebebs. SemuSavebulia am xilisagan fqvilis damzadebis teqno-

logia. Seswavlilia miRebuli produqciis ZiriTadi standartuli xarisxobrivi 

maCveneblebi. 

 

sakvanZo sityvebi: gareuli xilkenkrovnebi; kvrinCxi; panta; fqvili; qimiuri 

Sedgeniloba. 

 

 

Sesavali  

cnobilia, rom mosavlis aRebisa da xangrZlivi Senaxvis procesSi nayofis 

20_25 % kargavs Tavis sarealizacio saxes, Tumca kvebiTi Rirebulebis Tvalsaz-

risiT igi srulfasovan nedleulad iTvleba. maTi pirdapiri gamoyeneba wvenebisa 

da fafebis warmoebisaTvis ararentabeluria produqciis dabali gamosavlianobisa 

da Saqris didi raodenobiT xarjvis gamo, magram maTi gadamuSaveba da fxvnilis 

an fqvilis saxiT (danamatebad, Semvsebad da a. S.) gamoyeneba bevrad ufro 

xelsayrelia.  

kulturuli da gareuli nedleulisagan fqvilis miReba racionaluria, vi-

naidan misi gamoyeneba SesaZlebelia sakonditro mrewvelobaSi, sazogadoebrivi 

kvebis organizaciebSi, dietur da bavSvTa kvebis sawarmoebSi, rac garkveuli 

raodenobiT gamoaTavisuflebs Saqris xarjs; magaliTad, aRniSnuli nedle-

ulisagan miRebuli fqvili Seicavs 65_70 % Saqars, zog SemTxvevaSi ki ufro 

metsac; mdidaria mTeli rigi biologiurad aqtiuri nivTierebebiT _ vitaminebiT, 

mineraluri da peqtinovani naerTebiT, mJavebiT. 
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ZiriTadi nawili 

fxvnils amzadeben xilis wvenis, qafadqceuli masis, piuresa da Cirisagan. 

mcenareuli warmoSobis fqvils iyeneben sxvadasxva produqtSi danamatebis saxiT, 

romlebic aumjobesebs am produqtebis gemos, sunsa da fers. magaliTad, makaronis 

nawarmis xarisxs aumjobesebs stafilosagan, niaxuris foTlebisa da fesvebisagan, 

agreTve WinWris fesvebisagan miRebuli fxvnili.  

gareuli kunelis, circelis, gogrisa (rbilobi da Tesli) da citrusebis 

nayofis nawnexisagan miRebuli fxvnili rekomendebulia sakonditro nawarmis, maT 

Soris kanfetis, vaflis, tortis, marmeladisa da sxvaTa dasamzadeblad [1_4].  

aSS-Si amzadeben vaSlis, msxlis, limonis, forToxlis, yurZnis, gargaris, 

Jolosa da sxv. fxvnilebs. daqucmacebul nedleuls Srobis win amuSaveben 

organuli sakvebi mJavaTi (Zmris, limonis, vaSlis) [5].  
gaSrobis mizniT gamoiyeneba sxvadasxva meTodi: lilvuri, aqafebis, sublima-

ciuri, gafrqvevis. 

saqarTvelos kvebis mrewvelobis sawarmoebi xilis fxvnilebis damzadebis 

mxriv sakmaod SezRudulia. maTi asortimentis gazrdis mizniT ekologiurad suf-

Ta da maRali kvebiTi Rirebulebis mqone gareuli xilisa da kenkris gamoyeneba 

nawilobriv mainc moagvarebs aRniSnul sakiTxs. 

saqarTvelos tyeebi mdidaria bunebrivad mzardi iseTi gareuli xiliT, ro-

goricaa mayvali, panta, kvrinCxi, kuneli da sxv. 

ucxoeli da qarTveli mkvlevrebis mier Seswavlilia gareuli xilis qimiuri 

Sedgeniloba da dadgenilia, rom isini didi raodenobiT Seicaven: naxSirwylebs, 

organul mJavebs, biologiurad aqtiur naerTebs, maT Soris vitaminebs, mineralur 

nivTierebebsa da sxv. amasTan, maT samkurnalo mizniTac iyeneben. magaliTad, pan-

tis nayofs aqvs antibaqteriuli moqmedeba. igi saukeTeso saSualebaa xvelis 

Sesamsubuqeblad, wyurvilis mosaklavad, cieb-cxelebiTa da Saqriani diabetiT 

daavadebulTa samkurnalod [6]. 

kvrinCxis nayofi sakmao raodenobiT Seicavs mJavebs, saTrimlav nivTierebebs, 

Saqrebs, vitaminebs, biologiurad aqtiur nivTierebaTa mTel kompleqss.  

gareuli xilisa da kenkris dadebiTi Tviseba ganisazRvreba misi ekologiuri 

sisufTaviT. nedleuls axasiaTebs mwifobis sxvadasxva periodi, romelic iwyeba 

ivlisis bolos da grZeldeba noembris dasawyisamde. 

kvlevis mizans warmoadgenda gareuli xilisagan fqvilebis miRebis teq-

nologiis damuSaveba da kvebis mrewvelobaSi misi sxvadasxva danamatad gamoyeneba. 

kvlevis obieqtad SeirCa gareuli xili (panta da kvrinCxi). nedleulisa da 

mza produqciis organoleptikuri maCveneblebisa da bioqimiuri Sedgenilobis 

kvleva tardeboda standartuli meTodebiT [7, 8]. 

dasaxuli miznis misaRwevad gamokvleul iqna aRniSnuli nedleulis (panta, 

kvrinCxi) qimiuri da teqnologiuri maCveneblebi. nedleulis qimiuri Sedgeni-

lobis kvlevis Sedegebi mocemulia 1-l cxrilSi. 
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                    cxrili 1 

gareuli xilis saSualo qimiuri Sedgeniloba 

 

                   maCvenebeli          

                                                    nedleuli 

           panta       kvrinCxi 

xsnadi mSrali nivTiereba, % 24,40 14,60 

Saqrebi, % 

saerTo 

monosaqaridebi 

disaqaridi 

 

5,92 

3,06 

2,86 

 

8,74 

5,10 

3,64 

mJavianoba 

titruli (vaSlmJavaze gadaangariSebiT), % 

aqtiuri (pH) 

 

               0,11 

4,00 

 

           2,29 

3,00 

saTrimlavi da saRebavi nivTierebebi, %             0,31             0,62 

peqtinovani nivTierebebi, % 1,38 1,06 

vitaminebi, mg% 

askorbinis mJava 

karotini 

 

4,27 

- 

 

3,60 

0,12 

              

rogorc cxrilidan Cans, mSrali nivTierebis 24-_59 %-s Seadgens Saqrebi, 

romlebic ZiriTadad warmodgenilia monosaqaridebis saxiT. panta kvrinCxTan Se-

darebiT gamoirCeva dabali mJavianobiT (0,11 % vaSlmJavaze gadaangariSebiT). pan-

tis pH Seadgens 4,00-s, xolo kvrinCxisa _ 3,00-s. kvrinCxTan SedarebiT pantaSi me-

tia askorbinis mJava. 

kvebiTi Rirebulebis gaangariSebis Semdeg  arsebuli teqnologiiT labora-

toriul pirobebSi nedleulisagan damzadda sxvadasxva fqvili. mza produqciaSi 

ganisazRvra ZiriTadi standartuli xarisxobrivi (organoleptikuri da fizikur-

qimiuri) maCveneblebi. 

organoleptikuri maCveneblebis Seswavlam cxadyo, romMfqvils hqonda erTg-

varovani, fxvieri konsistencia da mocemuli saxis nedleulisaTvis damaxasiaTe-

beli gemo da suni.  

xilisagan damzadebuli fqvilis qimiuri Sedgenilobis kvlevis Sedegebi mo-

cemulia me-2 cxrilSi. 

                             

cxrili 2A 

gareuli xilisagan damzadebuli fqvilis saSualo 

qimiuri Sedgeniloba 

 

 

        produqcia 

maCvenebeli, % 

 mSrali    

 nivTiereba 

saerTo

Saqrebi 

saerTo 

mJavianoba 

C vitamini,     

   •10-3 

pantis fqvili       96     38,71     0,12     7,28 

  kvrinCxis fqvili       94     34,96     3,26     5,26 
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unda aRiniSnos, rom gareuli xilisagan damzadebuli fqvili akmayofilebda 

analogiuri saxis produqciaze moqmedi normatiuli dokumentis moTxovnebs. 

 

daskvna 

kvlevis Sedegebis gaanalizebis safuZvelze SeiZleba davaskvnaT, rom ga-

reuli xilisgan miRebuli fqvili Seicavs 35 % Saqars da zogjer kidev ufro 

metsac; mdidaria mTeli rigi biologiurad aqtiuri nivTierebebiT. sakonditro 

mrewvelobaSi misi gamoyeneba iseTi produqciis miRebis saSualebas iZleva, 

romelic Seicavs sakmao raodenobiT sakveb boWkosa da vitamins. 
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FOOD TECHNOLOGY 
 
 

RESEARCH OF SOME WILD-GROWING FRUITS AND BERRIES FOR THE 
PURPOSE OF FLOUR MANUFACTURE 

† E. Khvichia, G. Kaishauri  

(Biotechnological Center of Georgian Technical University) 

 
Resume: There is given the results of a research of studying chemical substances of wild-growing 

fruits and berries (wild pear, sloe). The Flour is produced from wild-growing fruits and berries. The main 
standard qualitative indices of given production is studied.  

 
Key words: chemical composition; crab-apple; flour; sloe; wild-growing fruits and berries. 

 
 

 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 

 

ИССЛЕДОВАНИЕ  НЕКОТОРЫX ДИКОРАСТУЩИХ ПЛОДОВ И ЯГОД  

С ЦЕЛЬЮ ИЗГОТОВЛЕНИЯ МУКИ 

† Хвичия Э. Д., Кайшаури  Г. Н. 

(Биотехнологический центр Грузинского технического университета) 

 
Резюме. Приведены результаты исследования химического состава дикорастущих плодов и 

ягод; в частности, лесной груши и терна. Разработана технология изготовления муки из дико-
растущих плодов и ягод. Изучены основные стандартные качественные показатели изготовленной 
продукции. 

 
Ключевые слова: дикорастущие плоды и ягоды; лесная груша; мука; терн; химический состав.   
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kvebis teqnologia 

 

 

 

„qarTuli TeTris“ jiSis gogris bioqimiuri da teqnologiuri 

kvlevis Sedegebi       

gulnaz kaiSauri 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: warmodgenilia aRmosavleT saqarTveloSi moyvanili gogris jiSis _ 

„qarTuli TeTris“ bioqimiuri da teqnologiuri kvlevis Sedegebi. jiSi Seicavs 

mineralur nivTierebebsa da vitaminebs. masSi identificirebulia yvela Seucvle-

li aminmJava. 

 dadgenilia, rom gogrisagan damzadebuli produqcia Seicavs mniSvnelovani 

raodenobiT biologiurad aqtiuri nivTierebebis ZiriTad jgufs, romelic war-

modgenilia vitaminebis, mineraluri nivTierebebisa da organuli mJavebis saxiT. 

amasTan, masSi SenarCunebulia sawyis nedleulSi arsebuli naerTebi (maT Soris 

Seucvleli aminmJavebic).  

 SerCeulia recepturebi, romlebic srulad akmayofilebs dabalansebuli kve-

bis formulis moTxovnebs. es recepturebi safuZvlad daedo gogrisagan sxva-

dasxva saxis produqciis damzadebas. 

 

sakvanZo sityvebi: bioqimiuri Sedgeniloba; gadamuSavebis produqti; gogra. 

 

 

Sesavali  

bolo wlebSi sakmaod gaizarda moTxovnileba naklebad gamoyenebad adgi-

lobriv sanedleulo resursebze, kerZod gograze, romelic saqarTvelos piro-

bebSi sakmaod kargad xarobs. igi Zalze sasargebloa adamianis janmrTelobisaT-

vis. misi nayofi mdidaria SaqrebiT (1,9_12,0 %), saxamebliT (0,07_8,5 %), askorbinis 

mJavaTi (1,2–49,0 mg %), karotiniT (20–40 mg %), aucilebeli mineraluri nivTiere-

bebiT (gansakuTrebiT natriumiTa da kaliumiT). gogra Seicavs aseve 0,4·103־ % 

panTotenis mJavas, 0,11_0,31·103־ % piridoqsins, 0,014·103־ % folacins (B9), 14·103־ % Bc 

vitamins, (0,03_0,05)·103־ % Tiamins, (0,02_0,065)·103־ % riboflavins. qvemo qarTlSi 

moyvanili gogris jiSebi gansakuTrebiT mdidaria TiaminiT ((0,02_0,903)·103־ %) da 

riboflaviniT ((0,01_0,192)·103־ %).  

jiSebis mixedviT, gograSi karotinis Semcveloba meryeobs 0,05_40•103־ %-is far-

glebSi. aRmosavleT saqarTvelos jiSebSi igi 0,25_2,01•103־ %-s Seadgens. karotinis 

izomerebisagan adamianis organizmSi warmoiqmneba A vitamini. amis gamo gogras karo-

tinis wyarod miiCneven da A vitaminze adamianis organizmis dRiuri moTxovnilebis 

dasakmayofileblad dietologebi pacientebs yoveldRiurad 80 g gogris miRebas 
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urCeven. gogra rekomendebulia diabetiT, pielonefritiT, gastritiT, RviZlisa da 

naRvlis buStis, kuW-nawlavis traqtis qronikuli daavadebebis dros, aseve Tirkm-

lebis funqciis darRvevisas.  

nayofis rbilobSi vitaminebis, mineraluri da sxva biologiurad aqtiuri nivTi-

erebebisa da TeslebSi cximis maRali Semcvelobis gamo gogra erT-erT umniSvne-

lovanes kulturad iTvleba samedicino, kvebis produqtebisa da vitaminebis warmoe-

baSi [1-4]. 

miuxedavad imisa, rom respublikaSi aris baza, romelic uzrunvelyofs biolo-

giurad aqtiuri nivTierebebiT mdidari produqtebis warmoebas, saqarTvelos gada-

mamuSavebeli mrewveloba gogras naklebad iyenebs. 

Cveni kvlevis mizani gogrisa da misgan damzadebuli produqciis bioqimiuri 

Sedgenilobis Seswavla iyo. 

 

 

 

ZiriTadi nawili 

kvlevis obieqts warmoadgenda gogris jiSi “qarTuli TeTri“ da misgan dam-

zadebuli produqtebi. am jiSis gogra mogrZo formisaa. aqvs monacrisfro-TeTri 

feris xorkliani zedapiri odnav gamoxatuli waxnagebiT (formis indeqsi _ 0,87, 

saSualo masa_10,47kg), xasiaTdeba kargi sasaqonlo maCveneblebiT.  

nedleulisa da mza produqciis organoleptikuri maCveneblebisa da bioqimiu-

ri Sedgenilobis kvleva tardeboda standartuli meTodebiT [5-8].  
dasaxuli miznis misaRwevad Seswavlil iqna zemoaRniSnuli jiSis gogris 

qimiuri Sedgeniloba. kvlevis Sedegebi mocemulia cxrilSi. 

 

„qarTuli TeTris“ jiSis gogris saSualo 

qimiuri Sedgeniloba 

 

 maCvenebeli  რaodenoba 

xsnadi mSrali nivTiereba, % 6,78 

Saqrebi, % 

saerTo 

monosaqaridebi 

disaqaridi 

 

3,27 

2,43 

0,84 

saxamebeli, % 2,03 

ujredana, %  1,52 

peqtinovani nivTierebebi, % 

saerTo 

xsnadi 

uxsnadi 

 

0,94 

0,30 

0,64 

azotovani nivTierebebi (Nx6,25), % 

saerTo 

cilovani 

aracilovani 

 

0,94 

0,44 

0,50 

mJavianoba: 

titruli (vaSlmJavaze gadaangariSebiT), % 

aqtiuri (pH) 

 

0,04 

6,62 
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rogorc cxrilidan Cans, nayofis rbilobSi arsebuli mSrali nivTierebis 48 % 

Saqrebia, romlebSic Warbobs monosaqaridebi (74 %). peqtinovani nivTierebebi warmod-

genilia uxsnadi peqtinis saxiT. jiSi dabalmJaviania. misi mJavianobaa 0,04 % (vaSlmJa-

vaze gadaangariSebiT), xolo pH _ 6,62. 

Tavisufal aminmJavebTan SedarebiT sakvlev jiSSi cilis aminmJavebi umniSvne-

lo raodenobiTaa. cilis limitirebul aminmJavas warmoadgens leicini. jiSSi 

identificirebulia 15 aminmJava, maT Sorisaa yvela Seucvleli aminmJava.  

gamokvleuli jiSi Seicavs iseT vitaminebs (mg%), rogoricaa karotini (0,06), 

askorbinis mJava (2,22), Tიamini (0,08), riboflavini (0,04), panTotenis mJava (0,07), 

piridoqsini da nikotinis mJava (0,05), inoziti (0,11) da biotini (0,01).  

kvlevis Sedegad dadginda, rom am jiSis gogris kvebiTi Rirebulebis ganm-

sazRvrel umniSvnelovanes maCveneblad SeiZleba CaiTvalos mineraluri nivTiere-

bebi (Cu, Mn, Fe da sxv.) da vitaminebi (karotini, askorbinis mJava, Tiamini, ribof-

lavini, inoziti, biotini). 

bioqimiuri kvlevebis Semdeg Catarebul iqna gogris teqnologiuri gamocda; 

kerZod, gogris nayofisagan damzadda gaxexili masa, romelic gamoyenebul iqna 

dakupaJebisaTvis. 

Sesarevi komponentebis procentuli Tanafardobis dadgena SesaZlebeli 

gaxda garkveuli analizis Sedegad. kupaJebis gaangariSebisas Sefasebis krite-

riums warmoadgenda nayofis qimiuri Sedgeniloba, organoleptikuri maCveneblebi 

da produqtebis unari _ daakmayofilos adamianis organizmis moTxovnileba 

calkeul sakveb nivTierebebze. kupaJebi damzadda sxvadasxva recepturiT. 

rogorc cnobilia, racionaluri kvebis ZiriTadi elementi misi dabalansebaa. 

sakvlevi jiSisagan damzadebuli produqciiT dabalansebuli kvebis formulis 

moTxovnebis dakmayofilebis gansasazRvrad saWiroa gogris jiSisa da dasa-

matebeli xilis kvebiTi Rirebulebis gamosaxva integraluri maCvenebliT. kvebiTi 

Rirebulebis gaangariSeba xdeba rogorc produqciis masaze, aseve 1255 kj-ze, rac 

saSualod dRiuri energetikuli xarjis daaxloebiT 10 %-s Seadgens. miRebuli 

monacemebi unda Sedardes dabalansebuli kvebis formulis Sesabamis maCvene-

belTan da ganisazRvros gogris jiSis Semcvelobis Sesabamisoba dabalansebuli 

kvebis formulis moTxovnebTan.  

aRniSnuli pirobis Sesrulebis Sedegad SerCeulia iseTi recepturebi, rom-

lebic akmayofilebs dabalansebuli kvebis formulis moTxovnebs. am recepture-

biT da arsebuli teqnologiis Sesabamisad gogrisagan damzadda sxvadasxva saxis 

produqcia. 

mza produqciaSi ganisazRvra ZiriTadi standartuli xarisxobrivi (organo-

leptikuri da fizikur-qimiuri) maCveneblebi.  

sakvlev nimuSSi mSrali nivTiereba ZiriTadad naxSirwylebiTaa warmodgeni-

li. naxSirwylebis 10 % Saqrebze, xolo 1,5 % peqtinovan nivTierebebze modis. vi-

taminebidan mza produqciaSi sagrZnobi raodenobiT gvxvdeba inoziti da biotini. 

aRniSnul nimuSSi SenarCunebulia sawyis nedleulSi arsebuli naerTebi, maT 

Soris Seucvleli aminmJavebi, rac produqcias dadebiTad axasiaTebs (miuxedavad 

imisa, rom zogierTi aminmJava masSi umniSvnelo raodenobiTaa).  

gamokvlevebma cxadyo, rom produqcia maRali organoleptikuri da bioqimiu-

ri maCveneblebiT xasiaTdeba. 
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daskvna 

kvlevis Sedegebis gaanalizebis safuZvelze SeiZleba davaskvnaT, rom zemoT 

ganxiluli gogris jiSi Seicavs vitaminebisa da mineraluri nivTierebebis komp-

leqss, rac zrdis mis fiziologiur moqmedebas da dadebiTad moqmedebs adamianis 

janmrTelobaze. 
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FOOD TECHNOLOGY 
 

 

THE RESULTS OF THE BIOCHEMICAL AND TECHNOLOGICAL RESEARCH OF 
PUMPKIN OF “KARTULI TETRI” VARIETY 

G. Kaishauri  

(Biotechnological Center of Georgian Technical University) 

 
Resume: There is given the results of studying of biochemical and technological indices of pumpkin 

species “Kartuli Tetri”, grown in the East of Georgia. Fruit consist of mineral materials and vitamins. There 
are identified all irreplaceable amino acids. 

After studying balanced nourishiment formula of pumpkin species recipes were chosen, which 
satisfies the requirements of nourishment formula. These recipes are based on producing different products 
from pumpkins.  

There are studied the main standard qualitative indices of given production. 
After studying qualitative indices of ready made products, it is ascertained, that it is a fully biological 

product. There is preserved the consistence of basic raw materials of biologically active materials (vitamins, 
macro- and micro-elements, amino acids and etc.). 

 
 

Key words: biochemical composition; products of producing; pumpkin.  

 
 
 

 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 

 

РЕЗУЛЬТАТЫ БИОХИМИЧЕСКИХ И ТЕХНОЛОГИЧЕСКИХ ИССЛЕДОВАНИЙ 
ТЫКВЫ СОРТА «КАРТУЛИ ТЕТРИ» 

Кайшаури Г. Н. 

(Биотехнологический центр Грузинского технического университета) 

 
Резюме. Приведены результаты исследования биохимических и технологических показателей 

тыквы сорта «Картули тетри», выращенной в Восточной Грузии. Установлено, что сорт в значи-

тельном количестве содержит биологически активные вещества _ минеральные вещества и 

витамины; в нем идентифицированы все незаменимые аминокислоты.  
Разработаны рецептуры, характеризующиеся высокой степенью сбалансированности состава по 

ряду основных показателей. Эти рецептуры легли в основу при изготовлении различной продукции 
из тыквы. 

Изготовленная продукция представляет собой биологически полноценный продукт. В ней 
сохранены биологически активные вещества (витамины, макро- и микроэлементы, аминокислоты и 
др.), содержащиеся в исходном сырье. 

 
Ключевые слова: биохимический состав; технологические показатели; тыква. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecni-

ereba da  teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis  recenzia (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) 
Sesaxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis 

saxeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris 

misamarTebi, EE-mail, samecniero wodeba da sakontaqto telefonebi (binis, 

samsaxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba for-

mulebis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze 

naklebi  da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda 

iyos doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur ma-

tarebelze. intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos 

Acadnusx SriftiT, inglisuri da rusuli teqstebi _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis 

boloSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis 

mixedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asa-

xavdes statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes 

zogad sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani 

da eyrdnobodes specialur  dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. lite-

ratura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRi-

niSnos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda 
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iTargmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos ro-

mel enaze iyo gamoqveynebuli statia.   

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi  cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTa‐

velis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, 

oTaxi 434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  

 



 

 

 

 

 

 

 

redaqtorebi: l. giorgobiani, e. iosebiZe, d. quriZe, m. preobraJenskaia 

kompiuteruli uzrunvelyofa q. fxakaZis 
 

 

 

 

 

 

 

 

gadaeca warmoebas 25.04.2017, xelmowerilia dasabeWdad 7.07.2017. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 9. tiraJi 117 egz. 
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