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f i z i k a 
 

ALEXANDER MIMINOSHVILI 
 

COMPUTER SIMULATION OF THE EXPERIMENTAL SPECTRA  
OF ELECTRON PARAMAGNETIC RESONANCE  

 
 Theoretical calculations of the spectra of Electron Paramagnetic Reso-

nance (EPR) and the creation of appropriate software are the subject of a large 
number of publications /8,9,12.14/. In many studies /1-16/, devoted to simulati-
on program of EPR spectra, contains a wealth of material for reflection 

Development of simulation software of EPR spectra includes at least two 
purposes: firstly, the creation of special tools for processing experimental spec-
tra, in particular, by method of theoretical models - similarities of hard-interpre-
table spectra. Secondly, conduct calculation experiments as a method of plan-
ning the actual experiments. 

Conducted simulation (synthesis) was included in the content of functions 
of the software package on the general qualitative and quantitative treatment of 
experimental spectral information GEN (ERAL).  

Package GEN represents a multifunctional closed system oriented on us-
er-researcher. The package contains over one hundred program units, some of 
which performs the tasks of service (text and graphic information about the re-
sults of each step or stage of information errors and their correction). The fun-
ction of development represented a wide range of methods and ways correction, 
transformation of the spectra and calculation of their parameters. 

Processed unit of information in GEN is an “experiment” – formalized 
representation of actual experience. The experiment consists of an array of nu-
merical values of the spectrum and passport (the value of instrumental and cal-
culated parameters of the experiment). All experiments were named. The struc-
tural organization of GEN such that the work package in the so-called areas may 
contain (to be available for processing) several experiments. This allows to per-
form the different types of collective manipulation of the census between areas 
of addition and calculation of the EPR spectra (original spectra are unchanged, 
results in a special area). 

These features of the package GEN are directly related to the notion of 
“synthesis”. Synthesis of procedure for obtaining the desired EPR spectra which 
is based theoretical calculation (simulation) Each of the simulated spectra can 
be used either as a result subject or in various types of transformations. As a re-
sult, the desired spectrum may represent superposition these spectra or their 
fragments. At either step of the transformation (scaling, addition) of the spectra, 
their parameters can be quickly counted.  
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   After receiving the synthesis-spectrum is an important issue of estimati-
on its “quality”. Known  

 objectivity of the evaluation methods are based (in the presence of a syn-

thesis-spectrum  
tezS sin

 of experimental prototype erS exp  to minimize the 

functional) 


i

( 2sinexp )tez
i

er
i SS   

 However, it is easy to show that this approach to the assessment appro-
ach has a same number of pluses and minuses. Therefore, an intuitive scores of 
researcher-professional remains the most effective. 

                                              Used models 
 We consider the paramagnetic systems with spin 2/1S . For isotropic 

EPR spectra with hyperfine structure (HFS) as a model selected a spin-hamilto-
nian: 

j
nj

j JSAhSHgH
j

ˆˆˆˆ
,

0  


                              (1) 

taking into account the electronic Zeeman interaction (first term) and the 
hyperfine interaction (HFI) with the magnetic nuclei (second term). 

If the H


Z coordinate in the chosen of reference system, than 

jz
nj

jz JSAhSHgH
j

ˆˆˆˆ
,

0                                (2) 

  Spin-Hamilton (1) and (2) is simple enough: in particular, there are no 
terms not affecting the energy of conversion or knitted with the effects of higher 
orders. However, a member STV contains a reference to the possibility of the 

presence of paramagnetic gn  groups, magnetic nuclei with the number of nuc-

lei in each group jn , constants of HFI 
0

jA  and the full quantum numbers of 

nuclei jJ . It is assumed that the values of  gn , jn , 
0

jA    and jJ arbitrary. 

 An important consequence of (2) is an expression for the resonance of 

the spectral lines, usually written for the jn  nuclei, as 

                                   
j

j

J
n

jr MaHH  0
                                     (3) 

where 0H  the field  is  in  the  center of the spectrum (in the absence of 

STV 0H = ghf / , f -frequency electromagnetic field), ja - the constant of 

hyperfine splitting (HFS). 
jJM - projection of the total magnetic quantum num-

bers of nuclei (z - components). 
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  Equation (3) requires a special explanation. The sign of summation is al-
ways connected (mathematically and psychologically) with certain algebraic 

operations. In reality, in (3) performed by enumeration of possible values
jJM  - 

so that each individual 
jJM  corresponds  a specific 

jj JjJr MaHMH  0)( ,   
jJM = - 1jJ ,  … 1jJ , jJ ,            (4) 

that is, there is a discrete set jNL  of values )(
jJr MH . 

   If we consider the case 1gn , then reading (3), (4) should: 

]]][[[)(
22222

210 JjJJJr MaMaMaHMH
jj

  .          (5) 

In (5) for the next j- group as 0H advocated sequential scan of all the re-

sonance centers obtained from the (j -1) groups of nuclei. The result: the num-
ber of = NS  centers. 

 Finally, should be note that the various mechanisms of homogeneous and 
inhomogeneous broadening of the lines are taken into account in the resulting 
shape of the lines. As such, selected the Lorentz and Gaussian shape and their 
composition / 5/. . 

Consider now the chosen model of the spin-Hamiltonian in the case of 
anisotropy of g - factor, HFI, as well as the width of the lines. Confine one 
magnetic nucleus with arbitrary quantum numbers I. As before, without consi-
dering the nuclear and higher-order effects, we have 

IAShGSH TT ˆˆˆˆ 


                                        (6) 

where GT
, AT  the g-tensor of the HFI, respectively. The lines in the 

spectra of anisotropic interactions in the general case are not symmetrical. De-
pendence of the line width of the spatial orientation of the paramagnet is descri-
bed by the tensor width  DPT , which values are functions of the form of indi-
vidual lines. Recall that for (6) is important problem of the diagonalization of 

tensors. Below, we talk about GT
, believing that all this equally applies to AT , 

DPT . 

It is known that in fact the tensor is   
2GT
, not  GT

. Symmetric matrix is 
always reducible to diagonal form (to the general axes), which follows from 

their normality (by definition of normality: 
2*2*22 GGGG   , where the 

*2G - transposed 
2G  matrix). The matrix  

2G , like all symmetrical, repre-
sented in the form:  

LGLG d   22                                                 (7) 
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where 
2Gd
- a diagonal matrix (diagonal elements are the own values   

2G ), and  L- orthogonal matrix ( L* L - unit matrix).  
   From (7) implies that the similarity transformation translates into: 

22 GinG d  using elementary  matrices of the rotation  )()1( ,, kUU     - such 
that for 

)(kL =  kUU k ,)1()(  have  a    *)( )(2)( kk LGL    
2Gd
,   (8)    

method (Jacobi). 
   If we assume that the coordinate system x, y, z coincides with the prin-

cipal axes  
2GT
, in which he diagonal (

2GdT
),  then the effective value of the 

g-factor is: 

zzzyyyxxx lGlGlGg 2222222                                  (9)  

 where zyx lll ,, -direction cosines of arbitrary angles between  H and x, 

y, z. 
Recall that (9) can be obtained as a result of the energy ratio  

HgE  ,  described by the Zeeman term in (6). Indeed, if we digitalize 
done, then  

                               HGHHgE d


2222222      

where  
2Gd

 there are (8), and hence for g2 we have an expression similar 

to (7), which as  L*  is a vector with components zyx lll ,,  ( L*  matrix-row, L 

- column matrix). 
   For the HFI (equivalent g-factor) is true tensor 2AT . The effective va-

lue of HFI is necessary for further calculations, can be obtained from considera-

tion of HFI-member )ˆˆ( IAS T   in (6). Let   AT 2 is diagonal in the own coordi-
nate system. Then (6) HFI-term is: 

)}///(

)///(

)///({

222222

222222

222222

glGAglGAglGAI

glGAglGAglGAI

glGAglGAglGAIS

zzzzzyyyzyxxxzxz

zzzyzyyyyyxxxyxy

zzzxzyyyxyxxxxxxm







        (10) 

where  
22222 /,/,/ glGglGglG zzzyyyxxx  is direction cosines in the 

system 
2Gd

- coordinates. Members   )ˆˆ( IAS T     with multiplications Sx, Sy - 
are no diagonal. To diagonal in the system  (10) is due to the introduction of the 

new direction cosines equaled to the expressions in parentheses at .,, zyx III   
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   If you normalize these expressions and taking into account that the sum 
of the squares of the direction cosines is 1 for the effective value of HFI obtain: 

                           

42222

2222

22222

/})(

)(

)({

glGAlGAlGA

lGAlGAlGA

lGAlGAlGAA

zzzzzyyyyyxxxzx

zzzyzyyyyyxxxyx

zzzxzyxyxxxxxxx







                

If   
22AdT have the same principal axis as  GdT

 , then 
42422422422 /})( glGAlGAlGAA zzzzzyyyyyxxxzx        (11)    

   The dependence of the line width in the spectrum of the paramagnetic 
from its spatial orientation adopted is the same as for the HFI. Therefore, the ef-
fective line width (tensor 2PdT  ) will   

4242242422 /)( glGPlGPlGPP zzzzzyyyyyxxxxx          (12) 

Finally, the resonance values of H - field for model (6) by analogy with 
(3) can be written as: 

gMAhfMH IIr /)()(                            (13) 
                                     
Calculation of isotropic spectra  
Computational procedure for the synthesis of isotropic spectra consists of 

three main blocks: 
   - The task and the formation of spectral parameters and passport data 

synthesis-experiments. 
   - Determination of line intensities and addresses of their centers. 
   - Calculation of the spectra of the light forms of lines.                                                   
 Setting parameters and the formation of synthetic-spectra for two possib-

le options If a synthesized spectrum indicates the current experimental prototy-
pe than basic passport synthesis- spectrum get their values on the passport of the 
experimental spectrum, then a special set of parameters is introduced in a dialo-
gue (from the screen of display) a number of parameters calculate by software 
In the absence of an experimental prototype of all options (except for input in 
the dialogue) is formed by software. 

  In the dialog enter: 

     - The number of groups of magnetically equivalent nuclei gn . If  gn  = 

0, then the synthesized spectrum contains one line. 

    -  Names of nuclei in each group jn ( j=1,2…. gn ). 

    - The names of the nuclei in the groups name j. The names are entered in 
the form of appropriate symbols of chemical elements. For example, N, H2, Mn - 
nitrogen nucleus, deuterium, and manganese. On behalf of the kernel automati-
cally based on the current table is defined by its magnetic quantum numbers Ij. 
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    -  The value of parameters for the HFS for groups aj  
    -  The form of individual line form (eg L - Lorentz shape).  
  - The width of the line DP (between the points of maximum slope of 

the spectral lines absorption).  
    - The value of g - label. By moving along the graph of the spectrum (on 

screen display) the brightness bar-frame indicated channel label Klabel. For K la-

bel entered the value  g- factor  g label. If you select the automatic mode is K labe. = 
512, g label. = 2, 0. In the presence of the pilot prototype of the parameters K label. 
and  g label. assigned values of the passport of the experimental spectrum.  

   The most significant part of the computational synthesis of the spectra 
is to determine the intensities of the lines and addresses of their centers. 

  Recall that at  S = 1 / 2 and one group of nuclei with I = 1/2 the distribu-
tion of intensities of the lines corresponds to the coefficients of the binomial ex-
pansion (a + b) n => n! (k! (n-k)!, k = 0,1, ...., n - (Pascal's triangle) /4/ 

   Suppose that the gn  groups of nuclei, in each group  jn   of nuclei with 

quantum numbers Ij the number of lines from one group of nuclei is equal to: 

 112  jjjjj qnInNL                                    (14)   

 Then the intensity   m  of lines in    j  the first group is 

)1(),( ,
)1(

1

1

)1()( )  





lmnLllmLY jjj

m

l

gq
m

j

jj

j
                (15) 

where    jm = 2, ... .. NLj,       









1

1

1

1

)1( /)1(),(
j jm

P

m

P
jjj PPnmnL             (16)                     

 Equation (15) represents recurrence formula, called a generalization  IN - 
distribution. It is obvious that (16) coincides with the specified leaching binomi-
al distribution for j = 1, Ij = 1 / 2. 

As a result of splitting interactions total number of lines in the spectrum 

when gn groups of nuclei 

)(
1





gn

j
jNLNS                                             (17) 

The intensity of the i-th lines of the spectrum, where 

     
    




ng

ng gg

NL

m

LN

m

NL

m nn
s mNlNLmNLNl

mNLm
i

1 1 1 11321

21122

2

1

1
)]1(....)1(

)1([
......        (18) 
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      NSis ,.....,3,2,1                                         

calculated as the product of intensities (15) for the set   m1,m1,...mg ,  lines 
at this step is  (18): 

n

ng

is
m

q
m

q
m

q
i YYYY

)

2

)21
()( ...........             (19) 

   By (19) the intensity of extreme spectral lines is always equal to 1. Ad-
dresses of the center (channel number) of the spectral lines are as 

xynn
k

mjjj
k

j

k
i

dNLmadNLma

dNLmaNCNC

ggj

s





)2/1()2/1(

)2/1(
)()(

111
)(

10
     (20) 

with the same set of lines as for the intensities 
si

Y . Coefficients  
)(k

ja  are  

ja , expressed in terms of number of channels:  
)(k

ja = Haj /  , H  - a step 

quantization (discretization) H-field, passport option, computed in software. 
Thus, expression (14-20) is easily programmable; allows defining the ne-

cessary parameters for calculating the resulting spectrum. 
The resulting calculation of the spectrum is point-wise with the defined 

line shapes (Lorenz, Gausse and thei compositions) in the form of the first deri-
vatives: 





NS

i

LiLi
L

iLOREN

s

sss
DPkNCDPkNCYMkY

1

222 )]/))(3/4((!/[)()(     (21)                     





NS

i
GiGi

G
iGAUSS

s

sss
DPkNCDPkNCYMkY

1

22 )/(2(exp/)()(      (22) 

         
SCALYYMSCALYYM

ssaa i
G

ii
L

i  4,)3/8(                                  

ai
Y - intensivity, is-th line (19), SCAL-scale factor. Size Spectra in the pac-

kage GEN 1024-meter readings (points). Therefore k = 1,2,3, ... .1024. 
  In the synthesis of the spectrum with the composite line shape of harmo-

nization of the functions    )(kYLOREN , )(kYGAUSS  - is using a mixing function h 

(k), which chosen as the ~curve of sines~ 

                    2/)]}/()cos[(1{)( 211 kkkkkh    

For a smooth transition  )(kYGAUSS in )(kYLOREN (and vice versa), requires 

the fulfillment of boundary conditions, a general view that 
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The resulting line shape function on the interval k1,k2: 
)()](1[)()()( kYkhkYkhkY GAUSSORENLREZ                              (23) 

Calculation of anisotropic spectra 
 Target and the formation of anisotropic parameters of synthetic spectra 

are carried out in the presence or absence of experimental prototypes.  
In the dialog enter:  
-  The frequency of the electromagnetic field,  f in the  x-range.  
-  Type sample n simpl - (mono or poly crystal)  
-  Name of the nucleus   name. By name is automatically determined the 

quantum number of nucleus I and then the number of lines (14), taking into ac-
count that here we consider only the case n = 1. If name = 0, then synthesized 
single line.                     

-    g-tensor ( GT
) , tensor of the HFI (TA) and the tensor of the line width 

( TDP ).  
-   The angle     and  - for monocrystal paramagnets (Euler angles).  
-   The form of individual lines form (Lorentzian, Gaussian, delta-shaped). 
Calculation part of the synthesis of anisotropic spectra associated with the 

calculation of the values of the function, called the full form of the spectrum. 
Last in principle depends on the ~architecture~ samples. For polycrystalline pa-
ramagnet function of complete form is: 

  
 





2

0 0

sin),(),,(
4

1
),,( ddWHHYHHF rindr

   (24) 

where  ),( W - the weight function with the norm.                         

Under the integrand  ),,( rind HHY  is a function of the form of indi-

vidual lines. For the Lorentzian and Gaussian shape its image is (21),(22) witho-
ut signs of summation. Respectively  k=> H, NC => Hr. About the delta-form 
will be discussed below.since the direction of the principal axes of tensors TG, 
TA, T DP - the same, the integration of (24), probably by 1/8 part of the sphere. 

   
 





/2

0

2/

0

sin),(),,(
2

),,( ddWHHYHHF rindr
       (25) 
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Direction cosines:
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then if    ddlll z sin,cos  ,  then (25) takes the form 

  
1

0

2/

0

),(),,(),,(


 ddllWlHHYlHHF rindr
  (26) 

  For numerical integration of (26) using the trapezoid method (accuracy 

order 3H  ). If the y-integrand (26),  l  and  Kl  -intervals of integration for l, 

yi  y-value at points i = 0,1,2, ... 

    ),2/(1),4/( lklk        to   

}2/2/2
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     (27) 

To calculate the spectrum of (27) is necessary to take into account. Let 

3051
2

4
2

13

1
2

201
2
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,)cos1(,cos

cos1,1,
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      (28)                     

Then 
4

0
42

4
42

3
422 /)( gqgDpqgDPqgDpDP zzzzyyyyxxxx             (29) 

2/1
0

2
4

2
3

2 )( qGqGqGg zzyyxx                                 (30) 

As weight function   ),( lW  is selected having the meaning of intensity. 
3

0
22

3
22

1
22 2/)()( gqGGqGGqGGqW xxzzzzyyyyxx       (31)  

Resonance field values (assuming n = 1)   

Ir RMghfH  /                                           (32) 

 Where ,h  - respectively, Planck's constant and Bohr magneton, quan-
tum members  MI       take the values of –I, -I + 1, ... ... .. I-1 
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22/1
0

22
4

22
3

22 /)( gqGAqGAqGAR zzzzyyyyxxxx
y              (33) 

Here R is the effective value of HFI in contrast to A (11) is expressed in 
gauss. 

Thus, the final integration of (26) by method (27) occurs when members 
of the incoming y - values (28-33).  

In addition to the Lorentzian and Gaussian forms of individual lines is 
used as a delta-shaped function. 

The above calculation of the spectra refers to the paramagnetic with pol-
ycrystalline structure. For monocrystalls mutual orientation of the external mag-
netic field and the paramagnetic centers is not random. Then complete form of 
the spectrum 

 
m

mrind WHHYHF ),(),)((),,(                    (34) 

In the case of paramagnetic centers have a number of orientations on H 
fields, the synthesis of (34) can be produced as necessary many times for corres-

ponding , , the further addition of the spectra obtained in a single. This pro-
cedure is equivalent to the second summation in (34) implementation of which 
requires a set  kk  ,   for centers with different orientations. 

The question about the diagonalization matrixes of the tensors  

DPAG TTT ,, . If the tensors are given a full set of components, to bring them to 
the diagonal form (9), (11), (12) using the method of Jacobi. 

Matrix DPAG ,,   are symmetric, size 3 x 3, so each is sufficient to en-
ter the values of six components, such as: 

][

][

][

000

00

0000000)0(

zzzyzx

yyyx

zzxyzxyyyxxxxx
T

GGG

GG

GGGGGGGG





 

The essence of the method of diagonalization is to cancel off-diagonal ele-
ments due to the special transformation of rotation. The coefficients of rotation 

                   )11(2/ 2baS  ,       q=
21 S ,    

 where   

0if,/)(sin{0if,1{ 2)()( 2

 bbGGbgnba ij
t

ij
t

                                                                               
Transformation i-th and j-th column of the matrix 



19 
 

              ji k
tt

ik
t qGqGG )1()1()(    for   K=1,2,3; 

              jii k
t

k
t

kk
t qGqGG )1()1()(     for  K i,j,         i,j-1,2,3; 

Then in the resulting matrix elements in the i-and j-rows and columns re--
converted: 
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where   - Euclidean form of the matrix 

)(tG  

Each step of the diagonalization of the original matrix includes the opera-
tion of cancellation of the maximum no-diagonal elements exceeding Pk  and 

constructing the transformed matrix  
)(tG → 

)1( tG . The process continues un-
til all the no-diagonal elements will not be less than ~obstacles~  / 3, where 
  = 10-N,  N>1 -prescribed accuracy diagonalization.  

As a result, the diagonal matrix  
)(tT G   will be the eigen values of the 

original matrix
)0(GT
 - (diagonal and tensor components GT

).  
In conclude is a list of software used in the package GEN for the synthe-

sis of the spectra 
 

Name Functionalities
SINTEZ Synthesis of isotropic spectra 

(main program) 
ANISYN Synthesis anisotropic spectra 

(main program) 

JABBER 
VVODTN 

Setting the parameters for 
synthesis of the spectra 

PASIN 
PASIN 1 
PASIN 2 
FASIN 

Formation of passport data 
of the spectra 

SIBIN 
BIN 1 
BIN 2 
BIN 3 
BIN 4 

 
 
 

Calculation of line intensities for groups   
of magnetically equivalent               
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BIN 5 
BIN 6 

nuclei 

SISVR Calculation of the intensities and address 
of the centers of the spectral lines 

JACOB Diagonalization of matrixes 
of the tensors 

TYANW VARIA 
   TYNF 

 
Determination of the anisotropy of opti-

ons and forms of lines 
DOUBIN Binary Integration of functions of 

lines forms at a disordered 
orientation of paramagnetic particles 

MONOCL Summation functions of line form 
at an orderly orientation of paramagnetic 

particles 
LOCAL 

BUFORM 
ALOREN 
AGAUSS 
ADELTA 

Calculation of the spectrum 
(including forms 

of individual lines) 

GRADIS 
VIDEOS 
DIZERO 

CURS 
METS 

 
Graphic and text services SINTEZ 

and ANIZYN (service) 

  
On Fig. 1,2,3 are spectra of the liver, blood plasma and mitochondria /10,11/. 

 
 

 
 

Fig. 1.   Spektrum EPR of liver tissue (770K). 
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1. The experimental EPR spectrum. Conditions of spectrum recording: 
Amplitude modulation of high-frequency magnetic field: 0,6 mT,  radiation frequ-
ency klystron 9209 GHz, its capacity of 12 mW,  range sweep of the magnetic fi-
eld 80 mT, the value of the center of magnetic field EPR absorption 320 mT..  

 The simulated EPR spectra: 2.- g = 2,00 - free radicals; 3.- g = 2,25 
and  2,42 - heme iron microsomal (cytochrome P -450); 4.- g = 1,94 - nonheme 
iron  mitochondria and  g= 2.03.  

 

 
 
Fig.2. Experimental (1,1') and simulated EPR spectrum of (4.2') plasma blood; (2,3) - 

fragments of a simulated spectrum with g = 2,00 (free radical) and g = 2,05 (tseruplazmin); 
(21) - (a simulated spectrum with  g = 4,3 (transferin). 

                          
 

 
 
 
    
 

 
 
 
 
 
 
 
 
 

Fig.3. Experimental (1)  EPR spectrum of liver  mitochondria at 770K. (2,3) - fragments of the 
simulated spectrum with  g = 2,00 (free radical) and g = 1,94 (nonheme iron), (4) - a simulated 

EPR spectrum of mitochondria with g = 2,00  and g = 1,94. Temperature is 770K. 
 
Conditions of registration of the EPR signal: the frequency of the microwa-

ve-9, 6171820 GHz, power 10 dB, the modulation of magnetic field 0.008 T, ten-
sion magnetic field for (a) -0.3002 T, and for (b) -0, 1600 T. Temperature is 770K. 
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aleqsandre miminoSvili 

 

eleqtronuli paramagnituri rezonansis  

eqsperimentaluri speqtrebis kompiuteruli  

modelireba 
 

naSromSi warmodgenilia izotropiuli da anizotropiu-
li epr speqtrebis paramagnituri sistemebi S=1/2 spiniT. izo-
tropiuli da anizotropiuli epr speqtrebis modelad gamo-
yenebuliaspin-hamoltoniani. izotropiuli SemTxvevis dros 
miRebulia analitikuri gamosaxulebebi, romlis meSveobiTac 
xdeba zenazi struqturis mqonespeqtrebis gamoTvla. anizot-
ropiulobis dros gamoiyeneba speqtris formis sruli fun-
qcia lorencis, gausis da delta-magvari formebisaTvis. Cata-
rebulia gamoTvliTi modelireba da epr speqtrebis sinTezi 
RviZlis qsovilis (g=1,94; g=2,00; g=2,03; g=2,25; g=2,42),mitoqondrie-
bis (g=1,94; g=2,00) da sisxlis plazmis (g=2,00; g=2,05; g=4,3) epr 
speqtrebisaTvis. speqtrebi mikuTvnebulia  biologiuri obieq-
tebis paramagnituri centrebis Sesabamis spinur mdgomareo-
bebs. naCvenebia, rom sinTezirebuli RviZlis qsovilis, sis-
xlis plazmis da mitoqondriebis epr speqtrebi Seesabameba 
eqsperimentalur speqtrebs. sinTezirebuli epr speqtrebi sak-
maod kargad warmoaCens epr speqtrebis formas  da bunebas. 

 
sakvanZo sityvebi: epr speqtrebi, modelireba, sinTezi, 

paramagnituri centrebi.   
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soxumis saxelmwifo universitetis Sromebi 
t. X, 2011 

sabunebismetyvelo mecnierebaTa seria 
 
 

roin beria 

 

idealurad SeTanxmebuli fenebis kompiuteruli  

modelireba sasruli sxvaobebis meTodis 

gamoyenebiT  

 
Sesavali. XX saukunis Sua xanebidan portatuli teqni-

kisa da cifruli teqnologiebis ganviTarebam gamoiwvia siv-
rceSi eleqtromagnituri velebis fonis gazrda, e.w. sivrcis 
eleqtromagnituri dabinZureba. rogorc cnobilia, yvela 
eleqtronuli mowyobiloba (televizori, kompiuteri da a.S.) 
misi muSaobis da gansakuTrebiT amoqmedbis dros gamoasxi-
vebs eleqtromagnitur vels, romelic zemoqmedebs, rogorc -
cocxal organizmebze, aseve eleqtromagnituri velis mimarT 
mgrZnobiare mowyobilobebze. amitom aucilebeli gaxda eleq-
tronul mowyobilobaTa eleqtromagnituri gamosxivebis ara-
sasurveli urTierTgavlenis Seswavla mgrZnobiare mowyobi-
lobebsa da maTTan momuSave momxmarebelze eleqtromagnitu-
ri velebis zemoqmedebis kontrolisa da minimizaciis mizniT. 

am sakiTxis Sesaswavlad eleqtrodinamikaSi Camoyalib-
da specialuri, SedarebiT axali mimarTuleba, romelsac 
eleqtromagnitur SemTavseblobas uwodeben. eleqtromagni-
turi SemTavseblobis amocanebSi, rogorc aRvniSneT, yu-
radReba eqceva problemis or aspeqts: pirveli, eleqtromag-
nituri velebis zemoqmedeba adamianze da meore, eleqtromag-
nituri velebis zemoqmedeba Tanamedrove maRalmgrZnobiare 
cifrul eleqtronul mowyobilobebze. 

sasruli sxvaobebis meTodi. aperturis mqone, idealu-
rad gamtar sxeulebSi eleqtrostatikuri ganmuxtvisas ga-
mosxivebuli velebis SeRwevis amocanis Seswavlis ZiriTad 
mizans warmoadgens eleqtromagnituri velebis ekranirebis 
efeqturobis gansazRvra. am amocanis gadasawyvetad arsebobs 
sxvadasxva ricxviTi meTodebi. erT-erT aseT meTods warmo-
adgens sasruli sxvaobebis meTodi droiT areSi  FDTD  [1]. 

Tavisi arsiTa da SesrulebiT sasruli sxvaobebis meTodi 
marTivia, amavdroulad mas axasiaTebs maRali mdgradoba 
eleqtromagnitur velebsa da obieqtebs Soris urTierTqme-
debis amocanebis modelirebis uzrunvelyofisaTvis. aqedan 
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gamomdinare es meTodi warmatebulad gamoiyeneba iseTi ti-
pis amocanebisaTvis, rogorebicaa 
 

1. kanonikuri organzomilebian samizneebi: 

 metaluri Rero kvadratuli ganivkveTiT, TM  tipis 
talRa; 

 wriuli cilindri, TE  tipis talRa; 

 erTgvarovani anizotropuli Rero kvadratuli ga-
nivkveTiT, TM  tipis talRa; 

 konformul_modulirebadi wriuli metaluri ci-
lindri; 

 Ria meteluri Rru; 
2.  kanonikuri samganzomilebiani samizneebi: 

 metaluri kubi, talRis normaluri dacema; 

 brtyeli gamtari fena, arekvlis efeqturi zedapi-
ri, dakvirvebis sxvadasxva kuTxeebi; 

 T _magvari gamtari samizneebi, arekvlis efeqturi 
zedapiri, dakvirvebis sxvadasxva kuTxeebi; 

 
sasruli sxvaobebis meTodi difraqciis organzomilebi-

ani amocanebisaTvis. difraqciis organzomilebiani amocane-
bis SemTxvevaSi es meTodi SemdegSi mdgomareobs: gabneuli 
eleqtromagnituri velis mosaZebnad Caiwereba maqsvelis gan-
tolebaTa sistema E _polarizaciis mqone velebisaTvis: 
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sadac   da   warmoadgens garemos dieleqtrul da magni-

tur SeRwevadobas Sesabamisad. 
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sur.1. oz   sibrtyeze badis kvanZebSi eleqtruli  
da magnituri velis komponentebis ganawileba 

 
sasruli sxvaobebis meTodis Tanaxmad vaxdenT  droisa 

da sivrcis diskretizacias: XOY  sibrtyeSi xdeba specialu-
ri tipis badis arCeva, romlis kvanZebSi ganlagebulia ve-
lis sxvadasxva komponentebi. asrTi bade naCvenebia sur.1.-ze. 
am sqemaSi droiT da sivrcul bijebs Soris arsebobs Semde-
gi kavSiri tcyx  2 , sadac c  sinaTlis siCqarea vakuumSi. 

aseTi diskretizaciisas velebis sivrculi da droiTi war-
moebulebisaTvis sxvaobiTi sqemebi Caiwereba Semdegi saxiT 
[2]: 
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(2) sxvaobiTi sqemis gaTvaliswinebiT (1) gantolebaTa 

sistema Semdegnairad gadaiwereba:  
 

Y
 

X  O

 

j

 

1j

 

1j

 i  1i

 
1i

 

xH

 

xH

 

xH

 
xH

 

xH

 

yH yH yH

yH yH yH

yH

zE

 

zE

 

zE

 
zE

 

zE

 
zE

 

zE

 
zE

 



 

27 
 

   

   

   





























































 






 








































 






 





















 






 



















 






 











y

jiHjiH

x

jiHjiH
t

jiEjiE

x

jiEjiEt
jiHjiH

y

jiEjiEt
jiHjiH

n

x

n

x

n

y

n

y
n

z

n

z

n

z

n

z
n

y

n

y

n

z

n

z
n

x

n

x

2

1
,

2

1
,

,
2

1
,

2

1

,,

,,1
,

2

1
,

2

1

1,,

2

1
,

2

1
,

2

1

2

1

2

1

2

1

1

2

1

2

1

2

1

2

1







        (3) 

 

 
sasruli sxvaobebis meTodi difraqciis samganzomilebi-

ani amocanebisaTvis. samganzomilebiani amocanebis SemTxveva-
Si es meTodi SemdegSi mdgomareobs: gabneuli velis mosaZeb-
nad Caiwereba maqsvelis gantolebaTa sistema: 
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sadac    da   garemos magnituri da eleqtruli Tvi-

sebebis maxasiaTebeli sidideebia da maT garemos magnituri 
da eleqtruli gamtareblobeebi ewodebaT. sasruli sxvaobe-
bis meTodis Tanaxmad vaxdenT droisa da sivrcis diskreti-
zacias: 

sivrceSi xdeba specialuri tipis samganzomilebiani ba-
dis arCeva, romlis kvanZebSi ganlagebulia eleqtruli da 
magnituri velis sxvadasxva komponentebi. aseTi bade naCvene-
bia sur.2-ze. am sqemaSi droiT da sivrcul bijebs Soris ar-
sebobs Semdegi kavSiri tczyx  , sadac c  sinaTlis 

siCqarea vakuumSi. aseTi diskretizaciisas velebis sivrculi 
da droiTi warmoebulebisaTvis sxvaobiTi sqemebi Caiwereba 
Semdegi saxiT [2]: 
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sur.2. sivrcis diskretizacia velis komponentebisaTvis 
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(5) sxvaobiTi sqemis gaTvaliswinebiT maqsvelis ganto-

lebaTa sistemaSi SegviZlia miviRoT eleqtromagnituri ve-
lis veqtorebis komponentebisaTvis Sesabamisi gamosaxulebe-
bi, romlebSic kvanZis mocemul wertilSi da drois moce-
mul momentSi velis mniSvneloba Caiwereba velis komponen-
tebis saSualebiT mimdebare kvanZebSi da drois wina momen-
tSi. es gvaZlevs imis saSualebas, rom vipovoT velis mniS-
vnelobebi drois momdevno momentebSi wina momentebSi cno-
bili komponentebis saSualebiT. magaliTad, eleqtromagni-
turi velis xH  mdgenelisaTvis zemoT motanili sxvaobiTi 

sqemebisa da maqsvelis gantolebebis gamoyenebiT miviRebT: 
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xolo da eleqtromagnituri velis zE  mdgenelebisaTvis igi-

ve sxvaobiTi sqemebisa da maqsvelis gantolebebis gamoyene-
biT miviRebT aseve rekurentul formulas: 
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zemoT mocemuli sqemis Sesabamisad Caiwereba eleqtru-
li da magnituri velebis daZabulobebis gamosaxulebebi 
sxva mdgenelebisaTvisac. am formulebSi mocemuli  ,,,   

sidideebis Sesabamisi SerCeva iZleva saSualebas sasruli 
sxvaobebis meTodSi gamoyenebuli badis kvanZebSi Caisvas 
sxvadasxva tipis da nivTierebis gambnevebi. 
 idealurad SeTanxmebuli fenebi sasruli sxvaobebis me-
TodSi. rogorc cnobilia, sasruli sxvaobebis meTodis ga-
moyenebisas, manqanuri resursebis SezRudulobis gamo, eleq-
tromagnituri velis gavrcelebis procesis modelireba xde-
ba sasrul areSi. amasTan rac mcirea modelirebis are miT 
ufro metia Sesabamisi kompiuteruli gamoTvlebis Catarebis 
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siswrafe. dakvirvebis aris SezRudulobis gamo da gardama-
vali procesebis sruli analizisaTvis aucilebelia iseTi 
idealurad SeTanxmebuli fenebis serCeva, romelic mTlia-
nad gaatarebs masze dacemul eleqtromagnitur talRas, ra-
Ta aris kideebidan arekvlilma talRam mniSvnelovnad ar 
imoqmedos gamoTvlebiT miRebul Sedegebze [3].  

sasruli sxvaobebis meTodis swrafi da efeqturi mu-
SaobisaTvis dakvirvebis are idealurad SeTanxmebul feneb-
Tan erTad modelirebulia rogorc erTiani eleqtruli da 
magnituri gamtareblobis mqone garemo. AseT garemoSi maqsve-
lis gantolebaTa sistema daSlilia Tormet gantolebad 
Semdegi saxiT: 
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sadac   da   garemos eleqtruli da magnituri gamtareb-
lobebia Sesabamisad;   da   garemois dieleqtruli da 

magnituri SeRwevadobebia; o  da o  eleqtruli da magnitu-

ri mudmivebia; idealurad SeTanxmebuli fenebisaTvis SeTan-

xmebis piroba Caiwereba, rogorc 
oo 



 

 . eleqtruli da mag-

nituri velis mdgenelebi gamoiTvleba Semdegi saxiT: 
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velis TiToeuli mdgenelisaTvis miiReba rekurentuli 
formula, magaliTad, magnituri velis x  mdgeneli, rome-

lic kubis waxnagis normaluria da moTavsebulia 
2

1
,

2

1
,  kji  

wertilSi (sur.2.) yovel drois 
2

1
n  drois momentisaTvis mi-

iReba Semdegi gamosaxuleba 
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analogiurad Caiwereba eleqtruli da magnituri vele-

bis sxva komponentebic.  
am algoriTmis testirebisaTvis SeviswavloT organzo-

milebian Zolze H  polarizirebuli brtyeli gausis impul-
sis gabnevis amocana (sur.3.). dacemul impulss aqvs Semdegi 
saxe: 

),)(exp()( 22

oz ctctytH    sadac 0.1,
2.3

 o

o

ct
ct

 m. zolis sigane 

ki 0.1W m. 
 
 
 
 
 
 
 
 
 
 
 

 
sur.3. amocanis geometria  

 
dakvirvebis aris im wertilebSi: sadac moTavsebulia 

zoli, vwerT: ,,  yx  sxva wertilebSi, garda idealurad 
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SeTanxmebuli fenebisa, ki OO yx   , . idealurad SeTanxme-

bul fenebSi ki eleqtruli da magnituri gamtareblobebi 
SerCeulia Semdegnairad:  

 
2

max)( 
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d
d ii  , 

 

sadac i  _ aris idealurad SeTanxmebuli fenis nomeri, d  _ 
aris idealurad SeTanxmebul fenaSi Sesvlis manZili, D   _ 
ki idealurad SeTanxmebuli fenis sruli sisqea. maxi  gamo-

iTvleba 
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 max2exp  pirobidan. aq R  arekvlis koe-

ficientia yoveli fenidan.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
sur.4. arekvlis koeficientis damokidebuleba idealurad  

SeTanxmebuli fenebis raodenobaze 
 

suraT 4_ze naCvenebia 2/, WxOy   wertilSi arekvlis 

koeficientis 
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)(tEcal

x  aris gamoTvlili velis mniSvneloba, xolo )(tEex

x  velis 

zusti mniSvneloba mocemul wertilSi. rogorc vxedavT fe-
nebis raodenobis gazrdisas gamoTvlili Sedegebi miiswraf-
vian velis zusti mniSvnelobisaken. grafiki gviCvenebs, rom 
ramodenime idealurad SeTanxmebuli fenac ki sakmarisia 
sakmaod kargi Sedegis misaRwevad, magaliTad roca 10n  
SemTxvevaSi %002.0_ coefR , rac gviCvenebs, rom am SemTxveva-

Si praqtikulad adgili ara aqvs idealurad SeTanxmebuli 
fenidan arekvlas, anu praqtikuli gamoTvlebisaTvis 10 fe-
nac ki sakmarisia sasurveli Sedegis misaRwevad. 
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soxumis saxelmwifo universitetis Sromebi 
t. X, 2011 

sabunebismetyvelo mecnierebaTa seria 

 
roin beria 

 

elementaruli nawilakebi da maTi  

klasifikacia 

 
SeuZlebelia moinaxos sabunebismetyvelo mecnierebis 

sxva dargi, romelmac ufro meti gavlena iqonia kacobrio-
bis progresze, vidre fizikis aRmoCenebma. kerZod atomuri 
da birTvuli fizikis miRwevebma ZiriTadad ganapiroba ka-
cobriobis ganviTarebis Tanamedrove done. atomuri da bir-
Tvuli fizikis mTavar amocanas ki elementaruli nawilake-
bis aRmoCena, maTi struqturis dadgena, atomsa da birTvSi 
mimdinare procesebze dakvirveba da maTi kanonzomierebebis 
dadgena warmoadgens. 

elementaruli nawilakebis Seswavla ganuwyvetliv am-
didrebs Cvens warmodgenas materiis Tvisebebze. swored ato-
muri da birTvuli fizikis miRwevebTanaa dakavSirebuli 
XX_XXI saukuneebis samecniero_teqnikuri progresi. 

warmodgena elementarul nawilakebze efuZneba nivTie-
rebis diskretulobis faqts, romlis Tanaxmad nivTiereba 
arsebobs rogorc materiis aseve energies saxiT, amasTan 
energia da nivTiereba erTi da igivea da  kavSiri maT Soris 
gamoisaxeba ainStainis cnobili formuliT 

𝐸𝐸 = 𝑚𝑚𝑐𝑐2     (1) 
zogierT nawilaks rTuli Sida struqtura gaaCnia, miu-

xedavad amisa maTi nawilebad gamoyofa SeuZlebelia. sxva 
nawilakebs ar gaaCniaT Sida struqrura, amitom maT funda-
mentur nawilakebs uwodeben.  

elementaruli nawilakebis standartuli modeli ar ar-
sebobs, is droebiTi Teoriaa da kvlevebTan erTad icvleba. 
SeiZleba arsebobden elementaruli nawilakebi, romlebsac 
standartuli modeli ar miudgeba, magaliTad gravitoni an 
arsebuli nawilakebis supersimetriuli partniori nawilake-
bi. swored elementaruli nawilakebisagan Sedgeba sxvadas-
xva nivTierebebis atomebi birTvebi da maTi raodenoba nivTi-
erebaSi gansazRvravs mocemuli nivTierebis Tvisebebs. maga-
liTad sur.1-ze warmodgenilia wyalbadis atomi, romelic 
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Sedgeba sami ZiriTadi elementaruli nawilakisagan: centrSi 
ganTavsebulia protoni +𝑝𝑝 da neitroni 𝑛𝑛, xolo maT garSe-

mo moZraobs eleqtroni – 𝑒𝑒. (wyalbadi _ qimiuri elementi 
atomuri ricxviT 1 da atomuri masiT 1,00794. misi qimiuri 
simboloa 𝐻𝐻. bunebrivi wyalbadi Sedgeba ori stabiluri 
nuklidisgan masuri ricxviT 1,007825 (99,985% SenaerTSi) ma-
suri ricxviT 2,0140 (0,015% SenaerTSi). Amis garda wyalbadis 
SemadgenlobaSi bunebriv mdgomareobaSi Sedis radioaqtiuri 
nukloidis _ triTiumis mciredi raodenoba. wyalbads mia-
kuTvneben elementTa, rogorc pirvel jgufs (tute liTone-
bi), aseve meSvide jgufs (halogenebs)). heliumis SemTxvevaSi 
ki gvaqvs: centrSi ganTavsebulia ori protoni +2𝑝𝑝 da ori 
neitroni 2𝑛𝑛, xolo maT garSemo moZraobs ori eleqtroni 

– 2𝑒𝑒. atomis fizikur Tvisebebs (atomis masas) gansazRvravs 
protonebisa da neitronebis raodenoba.  

 

 
 

sur.1. wyalbadis da heliumis atomi 
 

ganvixiloT elementaruli nawilakebi da maTi ZiriTadi 
Tvisebebi calcalke: 

eleqtroni _ elementaruli nawilakia, romelic aRmoa-
Cina 1897 wels ingliselma mecnierma j.j. tomsonma. is ata-
rebda cdebs rom Seeswavla eleqtruli ganmuxtva airebSi, 
Termoeleqtronuli emisia da fotoefeqti (sur.2). am cdebis 
safuZvelze man daadgina, rom yvela SemTxvevaSi nebismieri 
qimiuri elementis atomebidan amoiglijeba sruliad erTnai-
ri uaryofiTi nawilaki, romelsac mogvianebiT eleqtroni 
uwodes. eleqtronis muxti pirvelad 1909 wels gazoma ameri-
kelma fizikosma robert milikenma da is aRmoCnda eleqtro-
lizis dros miRebuli elementaruli eleqtruli muxtis 
toli: 

𝑞𝑞 =-1.6.10-19k.           (1) 
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eleqtroni stabiluri nawilakia da atomis gareT mox-
vedrisas ar gardaiqmneba gamosxivebad. eleqtronis masa mi-
axloebiT 2000-jer naklebia yvelaze msubuqi elementis _ 
wyalbadis atomis masaze da tolia: 

𝑚𝑚 =9,10938215(45).10-31kg.    (2) 

 
sur.2. fotoefeqti 

 
eleqtroni nivTierebis Semadgeneli erT-erTi mTavari 

Semadgeneli struqturuli erTeulia. yvela atomis garsi 
Sedgeba e.w. `eleqtronuli Rrublisgan~. atomi neitraluria 
Tu masSi eleqtronebis raodenoba emTxveva protonebis rao-
denobas, xolo Tu eleqtronebis raodenoba metia an nakle-
bia protonebis raodenobaze maSin atomi ionizirebulia. 
atomis garsSi eleqtronebis raodenoba da mdebareoba gan-
sazRvravs nivTierebis yvela qimiur Tvisebas. Tavisufali 
anu gare Sreze myofi eleqtronebis moZraoba ganapirobebs 
iseT movlenas, rogoricaa eleqtruli deni gamtarebSi. 

Tanamedrove warmodgenebiT eleqtroni ganuyofelia. mas 
struqtura ar gaaCnia (yovel SemTxvevaSi 10-19m. manZilebam-
de). is monawileobs sust, eleqtromagnitur da gravitaciul 
urTierTqmedebaSi. eleqtroni leptonebis jgufs miekuTvneba 
da Tavis antinawilakTan erTad aris yvelaze msubuqi damux-
tul leptonTa Soris. 

radioaqtiuri daSlis dros gamosxivdeba eleqtronebi, 
romelTac β nawilakebs an β sxivebs uwodeben. eleqtronebis 
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nivTierebidan gamosvla aseve xdeba Termoeleqtronuli da 
fotoeleqtronuli emisiis dros. ufro maRali energiebis 
eleqtronebis miReba xdeba atomur amaCqareblebSi. swrafad 
moZravi eleqtronebis damuxruWebisas zedmeti energia ren-
tgenis sxivebis saxiT gamosxivdeba. 

 

 
 

sur.3. atomSi protonebis, neitronebisa  
da eleqtronebis ganlageba 

 
leptonebi _ fundamenturi nawilakebia 1/2 spiniT, rom-

lebic ar monawileoben Zlier urTierTqmedebaSi. elementa-
ruli nawilakebis garkveuli jgufis saxelad `leptoni~ Se-
moTavazebul iqna l. rozenfeldis mier 1948 wels da mianiS-
nebda imaze, rom im droisaTvis cnobili yvela leptoni 
mniSvnelovnad msubuqi iyo barionebis jgufSi Semaval ele-
mentarul nawilakebze. berZnul enaze leptoni msubuqs niS-
navs da es saxeli im driodisaTvis gamarTlebuli iyo, mag-
ram 1977 wels aRmoCenil iqna e.w. τ-leptoni, romelic orjer 
mZimea yvelaze msubuq barionebze, protonze da neitronze. 
amrigad es saxeli Tanamedrove etapze araa gamarTlebuli 
magram mainc SerCa saxelad elementaruli nawilakebis am 
jgufs. amJamad cnobilia leptonebisa da Sesabamisi antina-
wilakebis sami Taoba: 

1. eleqtroni da eleqtronuli neitrino; 
2. miuoni da miuonuri neitrino; 
3. τ-leptoni da τ-neitrino. 
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yvela maTgans gaaCnia nulze meti masa, Tumca neitrinos 
masa gacilebiT naklebia sxva yvela elementaruli nawilake-
bis masze. leptonTa yvela TaobaSi Sedis uaryofiTad da-
muxtuli leptoni da dadebiTi antileptoni, neitraluri ne-
itrino da antineitrino. zogadad leptonebi fermionebi 
arian, anu maTi spini ar aris mTeli ricxvi da Rebulobs  

𝑠𝑠 = 1
2

, 3
2

, …        (3)   

mniSvnelobebs. leptonebi oTxive urTierTqmedebaSi 
(gravitaciuli, eleqtromagnituri, susti da Zlieri) monawi-
le kvarkebTan erTad fundamenturi nawilakebis klass war-
moadgenen. es aris elementaruli nawilakebi, romlebisganac 
Sedgeba nivTiereba da dRevandeli cnobebiT araviTari Sina-
gani struqtura ar gaaCniaT. miuxedavad imisa, rom eqsperi-
mentulad ar mtkicdeba am nawilakebis rTuli struqturis 
arseboba, mainc iqmneba fizikuri Teoriebi sadac leptonebi 
da kvarkebi ufro elementaruli nawilakebisagan, preonebisa-
gan Sedgebian. 

neitroni _ 1935 wels nobelis premiiT fizikis dargSi 
daajildoves j. Cedviki, romelmac premia elementaruli na-
wilakis neitronis aRmoCenisTvis miiRo. neitrons eleqtro-
nuli muxti ar gaaCnia, amitom is barionebis klass miekuT-
vneba, misi masa 1,674927211(84).10-27kg-ia, rac daaxloebiT 0,14%-
iT metia protonis masaze. misi spini 

𝑠𝑠 = 1
2
,           (4) 

amitom neitroni fermionia. misi sicocxlis xangrZli-
voba atoms gareT daaxloebiT 14 wuTia. miuxedavad nulova-
ni muxtisa, mas ver vuwodebT neitralur nawilaks, radgan 
mas gaaCnia antinawilaki, antineitroni.  

neitroni warmoadgens sami kvarkis dakavSirebul 𝑢𝑢𝑢𝑢𝑢𝑢 
mdgomareobas: neitroni (𝑢𝑢) `zeda~ da ori (𝑢𝑢) `qveda~ kvarkis 
dakavSirebuli struqturaa (sur.4). 

 
 

sur.4. neitronis 𝑢𝑢𝑢𝑢𝑢𝑢 kvarkuli struqtura  
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atomis SigniT protoni stabilur mdgomareobaSia. misi 

masa mcired magram mainc metia protonis masaze da SesaZle-
belia misi daSla sxva nawilakebad. daSlis erTaderTi gza, 
romelic srul TanxmobaSia energiis da muxtis Senaxvis ka-
nonTan aris neitronis Β-daSla protonad, eleqtronad da 
eleqtronul antineitrinod (SesaZebelia  γ -kvantis gamosxi-
vebac). neitrons da protons Soris masaTa sxvaoba 1,3 mev-ia 
(1eleqtron-volti=1.6.10-19jouli, rac Zalian umniSvnelo si-
didea), amitom atomis birTvSi myof neitrons SeuZlia iyos 
ufro Rrma potencialur ormoSi, vidre protons, amis gamo 
birTvSi myofi neitroni stabiluria. 

 
protoni _ aris dadebiTi erTeulovani (1,6.10-19kuloni) 

muxtis mqone elementaruli nawilaki, romelic 1914 wels aR-
moaCina e. rezerfordma. misi saxelwodeba pirvels, pirve-
lads (berZnuli prōtos – pirveli) niSnavs.  

 

 
 

sur.5. protonis 𝑢𝑢𝑢𝑢𝑢𝑢 kvarkuli struqtura  
 
protonebi neitronebTan erTad yvela atomis birTvis 

Semadgeneli nawilia. is stabiluri nawilakia da warmoad-
gens wyalbadis atomis birTvs 𝐻𝐻+ da Sedgeba sami fundamen-

turi nawilakisagan, kvarkisgan. მisi kvarkuli struqturaa 

𝑢𝑢𝑢𝑢𝑢𝑢 (sur.5). protonis spini  
 

𝑠𝑠 = 1
2
,           (5) 

anu protoni fermions warmoadgens. 
mendeleevis periodul sistemaSi atomis rigiTi nomeri 

mTlianad damokidebulia atomis birTvis muxtze, romelic 
Tavis mxriv birTvSi protonebis raodenobis tolia. proto-
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nebi monawileoben TermobirTvul reaqciaSi, rac varskvlave-
bis mier generirebuli energies wyaroa.  

protons gaaCnia antinawilaki _ antiprotoni, romelsac 
aqvs uaryofiTi erTeulovani muxti da barionuli ricxvi. 
protonTan antiprotonis Sejaxebisas xdeba maTi anihilacia. 
antiprotoni aseve anihilirebs neitronTanac. anihilacia _ 
nawilakebisa da antinawilakebis erTmaneTTan Sejaxebis Sem-
deg sxva gansxvaveul nawilakebad gardaqmnis reaqciaa. maga-
liTad, eleqtronisa da pozitronis anihilaciis dros ga-
mosxivdeba sami fotoni,  ufro maRal energiebze SesaZlebe-
lia meti raodenobis fotonebad gadaqceva, xolo aseulo-
biT mev energiaze es nawilakebi gadaiqcevian hidronebad.  

1kg. materiisa da amdenive antinawilakis anihilaciis 
dros gamosxivdeba 1,8.1017jouli energia, rac 47 megatona 
(47.109kg) trotiluri ekvivalentis tolia. anihilaciis dros 
energiis 50% neitrinoebis saxiT gamosxivdeba. 

neitrino _ stabiluri neitraluri leptonia  𝑠𝑠 = 1
2
 spi-

niT. dabali energiis neitrino Zalian sustad urTierTqme-
debs nivTierebasTan, amitom misTvis dedamiwaze gacilebiT 
didi zomis planetebis wiaRSi gavla problemas ar warmoad-
gens. magaliTad, 3_10mev energiis mqone neitrinos wyalSi Ta-
visufali garbenis sigrZea 100 sinaTlis weliwadi (1 sinaT-
lis weliwadi daaxloebiT 9467,28 miliardi kilometris to-
lia). cnobilia, rom yovel wamSi dedamiwis yovel 1sm2 far-
Tobze mzidan momavali daaxloebiT 1011 raodenobis neitri-
no gadis. 

barionebi _ elementarul nawilakTa ojaxia, isini Zli-
er urTierTqmedebaSi monawile fermionebia, maTi kvarkuli 
struqtura sami kvarkisgan Sedgeba, Tumca jerjerobiT da-
umtkicebeli varaudiT SesaZlebelia xuTi da meti kvarkis-
gan Semdgari barionebis _ pentakvarkebis arseboba. barione-
bi orkvarkiani kvarkuli struqturis mezonebTan erTad qmni-
an elementarul nawilakTa jgufs, romlebic Zlier urTier-
TqmedebaSi monawileoben da warmoadgenen hidronebs. hidro-
nebi maTi Sida struqturis arsebobis gamo ar warmoadgenen 
`WeSmaritad~ elementarul nawilakebs. barionulia CvenTvis 
cnobili ~normaluri~ nivTiereba, materia, romelic protne-
bis, neitronebisa da eleqtronebisgan Sedgeba. arsebobs ba-
rionuli antimateriac. yvelaze mZime barioni, ω_hiperioni 
1,8-jer mZimea protonze. barionuli materiis udidesi nawili 
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99.9% (ZiriTadad varskvlavebis xarjze) plazmur mdgomareo-
baSi imyofeba. 

 
spini _ spinis koncefcia fizikaSi 1925 wels samoel ga-

udsmitma da jorj iujin ulenbekma Semoitanes, Tumca jer 
kidev 1924 wels volfgan paulim tute liTonebSi savalento 
eleqtronis moZraobis aRsawerad kvanturi meqanikis maTema-
tikur aparatSi axali ormdgeneliani Tavisuflebis xarisxi 
SemoiRo. 

Tavdapirvelad, speqtroskopuli monacemebis analizis 
safuZvelze, eleqtroni swrafad mbrunav bzrialasTan gaai-
gives, ramac, cxadia, gadaulaxavi winaaRmgdegobebi warmoq-
mna, vinaidan spinis aRwera klasikuri meqanikiT SeuZlebeli-
a. 1927 wels volfgan paulim spinuri cvladi Sredingeris 
gantolebaSi Seitana. aseTi saxiT ganaxlebul Sredingeris 
gantolebas paulis gantoleba ewodeba. eleqtronis talRur 
funqcias spinuri nawili gauCnda, romelic aRiwereba spino-
riT, anu abstraqtuli spinuri sivrcis `veqtoriT~. 

1928 wels spinis relativisturi Teoria pol dirakma 
Seqmna. dirakis gantolebidan, romelSic ukve oTxmdgenelia-
ni bispinorebia SemoRebuli, uSualod gamomdinareobs spi-
nis arseboba. eleqtronis spinis gaTvaliswinebiT volfgan 
paulim Camoayaliba principi, romlis Tanaxmad erTsa da ima-
ve kvantur mdgomareobaSi ar SeiZleba ori eleqtroni imyo-
febodes da mas paulis principi uwodes. is faqti, rom eleq-

tronis spini 𝑠𝑠 = 1
2
-ia, safuZvlad daedo umniSvnelovanesi fi-

zikuri movlenebis axsnas. gasagebi gaxda atomuri speqtre-
bis faqizi struqturis arsebobis mizezi. aixsna magnitur 
velSi speqtraluri xazebis gaxleCis movlena (piter zeema-
nis efeqti). gairkva, Tu ra wesiT ivseba mravaleleqtroniani 
atomebis eleqtronuli garsebi da Sesabamisad, naTeli moe-
fina elementTa perioduli sistemis kanonzomierebebs. aix-
sna feromagnetizmis movlena. protonis spinis arsebobis hi-
potezis Sesamowmeblad Catarebul eqsperimentSi atomTa 
energetikuli doneebis zefaqizi struqtura aRmoaCines. 

spini elementaruli nawilakis sakuTari impulsis mo-
mentia (inglisuri spin-triali). Cveulebriv nawilaks SeiZle-
ba gaaCndes ori saxis impulsis momenti: 1) orbitaluri mo-
menti; 2) sakuTari momenti anu spini. mas kvanturi buneba ga-
aCnia da ar axasiaTebs nawilakis, rogorc erTi mTliani 
wertilis gadaadgilebas sivrceSi. es aris Sinagani, kvantu-
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ri maxasiaTebeli, romelic, rogorc zemoT aRvniSneT, ver 
aixsneba klasikuri relativisturi meqanikiT. spinis mniSvne-
loba SeiZleba iyos rogorc mTeli ricxvi (bozonebi 

𝑠𝑠 = 0, 1, 2, …), aseve wiladi (fermionebi 𝑠𝑠 = 1
2

, 3
2

, …). bozonebi 

arian urTierTqmedebis gadamtani nawilakebi (fotoni, gravi-
toni, gliuoni,...), xolo fermionebi materiis saSeni masala 
(protoni, neitroni, eleqtroni,... ), risganacaa `awyobili~ 
Cveulebrivi materia.   

fotoni _ elementaruli nawilaki, eleqtromagnituri 
urTierTqmedebis kvanti (ulufa) da sinaTlisa da yvela 
sxva saxis eleqtromagnituri gamosxivebis sabaziso erTeu-
li. fotoni aseve aris ~Zalis gadamtani~ eleqtronagnituri 
ZalisaTvis. am Zalis moqmedeba advilad daimzireba, rogorc 
mikroskopul, aseve makroskopul doneze.  

rogorc zemoT aRvniSneT XX saukunis dasawyisSi aRmo-
Cenili movlenebi imaze metyvelebdnen, rom atomis SigniT 
mimdinare procesebis aRwera klasikuri meqanikiTa da klasi-
kuri eleqtrodinamikiT SeuZlebelia. klasikuri fizika ase-
ve ver aRwers adekvaturad sinaTlisa da nivTierebis urTi-
erTqmedebas. aRniSnuli problemebis gadaWris mcdelobas 
fizikis ganviTarebaSi uzarmazari win gadadgmuli nabiji 
mohyva, rac kvanturi meqanikis SeqmniT dagvirgvinda. 

pirvelad kvanturi warmodgenebi fizikaSi 1900 wels 
maqs plankis mier iqna SemoRebuli. klasikur eleqtrodina-
mikaze da statistikur fizikaze agebuli Teoria alogikur 
Sedegebs iZleoda siTburi gamosxivebis sakiTxebis Sedege-
bis interpretaciis dros. kerZod, Termodinamikuri wonaswo-
roba gamosxivebasa da nivTierebas Soris SeuZlebelia, rad-
gan mTeli energia gamosxivebaSi unda gardaiqmnas.  

problemis gadasaWrelad plankma dauSva, rom sinaTle 
uwyveted ki ar gamosxivdeba, rogorc amas klasikuri fizika 
gulisxmoba, aramed is gamosxivdeba diskretuli porciebiT _ 
kvantebiT da aseTi kvantis energia sixSiris proporciulia:  

𝜀𝜀 = ћ𝜈𝜈,       (6) 

sadac ћ = ℎ
2𝜋𝜋

=1.054 571 628(53).10-34 j.wm plankis mudmivaa, 

xolo հ = 6.626 068 96(33).10-34 j.wm.  
eqsperimentma cxadyo plankis Teoriis WeSmariteba, Tum-

ca plankis hipotezis dasabuTeba klasikuri fizikis far-
glebSi SeuZlebeli aRmoCnda. plankis hipoTezas mecnierebi 
ori erTmaneTisagan gansxvavebuli mimarTulebiT anviTareb-
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dnen, Sedegad 1927 wels Camoyalibda kvanturi meqanikis ori 
dasrulebuli formulireba. ganvixiloT orive mimarTuleba 
cal-calke. 

A  
sur.6. komptonis efeqti 

 
I. 1905 wels ainStainma fotoefeqtis Teoria Seqmna. Man 

ivarauda, rom sinaTle calkeuli kvantebisagan _ fotonebi-
sagan Sedgeba. TiToeuli fotonis energia tolia 𝜀𝜀 = ћ𝜈𝜈. am 
hipoTezis meSveobiT ainStainma fotoefeqtis kanonzomierebe-
bi axsna, klasikuri fizika ki amjeradac uZluri aRmoCnda. 
sinaTlis korpuskuluri bunebis kidev erTi mtkicebuleba 
1922 wels artur komptonma moipova. man eqsperimentulad da-
amtkica, rom Tavisufal eleqtronebze rentgenuli sxivebis 
gabnevisas sxivebis sixSire ise  icvleba, TiTqos adgili 
aqvs ori nawilakis _ fotonisa da eleqtronis drekad da-
jaxebas ((sur.6) komptonis efeqti Tavisufal eleqtronebze 
eleqtromagnituri gamosxivebis drekadi gabnevaa, rasac Tan 
axlavs talRis sigrZis gazrda). dajaxebis kinematika ener-
giis da impulsis mudmivobis kanonebiT ganisazRvreba. 

fotonis impulsi 

𝑝𝑝 = ℎ
𝜆𝜆
                           (7) 

Sididis tolia (λ _ talRis sigrZea) da is fotonis 
energiasTan dakavSirebulia formuliT: 

𝜀𝜀 = 𝑝𝑝𝑐𝑐.                          (8) 
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es Tanafardoba relativistur meqanikaSi nulovani ma-
sis mqone nawilaks Seesabameba. amgvarad, eqsperimentulad 
damtkicda, rom sinaTles, cnobil talRur TvisebebTan 
(difraqcia, interferencia, polarizacia) erTad korpusku-
luri Tvisebebic gaaCnia. swored amaSi mdgomareobs sinaT-
lis korpuskulur_talRuri dualizmi. Seiqmna logikuri 
winaaRmdegoba: eqsperimentebis erTi nawili sinaTlis tal-
Rur Tvisebas iCenda, zogierTi movlenis analizi ki mis 
korpuskulur bunebas calsaxad adasturebda.  

1924 wels lui de broilma korpuskulur_talRuri du-
alizmis universalurobis hipoTeza gamoTqva, romlis Tanax-
mad nebismier nawilaks garkveuli sigrZis talRa Seesabame-
ba. aqedan gamomdinare, de broilma nawilakebis difraqcia 
iwinaswarmetyvela. 1927 wels eleqtronebis difraqcia devi-
son_jermeris cdam daadastura, xolo momdevno eqsperimen-
tebSi sxva nawilakebis talRuri buneba damtkicda. 1926 
wels ervin Sredingerma aseTi talRebis aRmweri gantoleba 
gamoiyvana, maqs bornma ki maTi statistikuri interpretacia 
SeimuSava. ase Seiqmna talRuri meqanika. Sredingeris ganto-
leba ararelativisturi kvanturi meqanikis ZiriTad ganto-
lebas warmoadgens.  

1928 wels pol dirakma gareSe velSi moZravi eleqtro-
nis relativisturi gantoleba miiRo, romelic relativistu-
ri kvanturi meqanikis ZiriTadi gantolebaa.  

maqs plankis hipoTezis ganviTarebis meore mimarTule-
bas safuZveli Cauyara albert ainStainma, romelmac 1907 
wels myari sxeulebis siTbotevadobis sakiTxebi gamoikvlia. 

eleqtromagnituri gamosxiveba sxvadasxva sixSiris mqo-
ne talRebis erTobliobaa. ainStainma aCvena, rom gamosxive-
buli eleqtromagnituri talRaAoscilatorebis erToblio-
bis ekvivalenturia. gamosxiveba da STanTqma Sesabamisi os-
cilatorebis agznebas an ZiriTad (araagznebul) mdgomareo-
baSi gadasvlas niSnavs. nivTiereba asxivebs an STanTqavs 
energiis ћ𝜈𝜈 kvantebis saxiT. es imas niSnavs, rom velis os-
cillators aqvs diskretuli energetikuli doneebi, romel-
Ta Soris manZili ћ𝜈𝜈 sididis tolia. ainStainma eleqtromag-
nituri velis oscilatoris dakvantvis idea nebismieri bune-
bis oscilatorze ganazogada. myar sxeulSi siTburi moZra-
oba atomebis rxeviTi moZraobaa, amitom myari sxeuli SeiZ-
leba ganvixiloT rogorc oscilatorebis erToblioba. 
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1913 wels nils borma energiis dakvantvis idea atomis 
planretaruli modelis ganxilvisas gamoiyena. ernest re-
zerfordis modelis Tanaxmad, atomis centrSi dadebiTad 
damuxtuli birTvi mdebareobs, romelSic atomis masis udi-
desi nawilia Tavmoyrili. birTvis garSemo uaryofiTad da-
muxtuli eleqtronebi brunaven. aseTi moZraobis ganxilva 
klasikuri warmodgenebis safuZvelze paradoqsul Sedegs iZ-
leoda, romlis Tanaxmad stabiluri atomebis arseboba SeuZ-
lebelia. klasikuri eleqtrodinamikidan gamomdinare, mbru-
navi eleqtroni uwyvetad asxivebs eleqtromagnitur tal-
Rebs da, Sesabamisad kargavs energies. misi brunvis orbitis 
radiusi swrafad unda Semcirdes da 10-11 wamSi eleqtroni 
birTvs unda daeces. es ki imas niSnavs, rom klasikuri fizi-
kis kanonebis gamoyeneba atomSi moZrav eleqtronebis mimarT 
ar SeiZleba.  

atomebis mdgradoba nils borma Semdegnairad axsna. 
eleqtronis gamosxiveba, emorCileba ra kvantur kanonzomie-
rebebs, xdeba diskretulad, garkveuli ulufebiT. niutonis 
meqanikis farglebSi arsebuli orbitidan realurad mxo-
lod is xorcieldeba, romlis Sesabamisi qmedeba plankis 
mudmivis jeradia. aseT orbitebs stacionaruli, `dasaSvebi 
orbitebi~ ewoda. borma CaTvala rom stacionarul orbiteb-
ze moZraobisas eleqtroni ar asxivebs eleqtromagnitur 
talRas. eleqtronebs SeuZliaT sxva, sadasaSveb orbitebze 
gadasvla. kvantur meqanikasTan dakavSirebuli yvela movle-
nis msgavsad, am procesis warmodgenac Zalian rTulia. eleq-
troni ubralod qreba Tavis orbitaze da sxva orbitaze ma-
terializdeba, ise, rom ar kveTs orbitebs Soris arsebul 
sivrces. am faqts `kvanturi naxtomi~ uwodes. ufro dabali 
energetikuli donis orbitaze ~gadaxtomis~ dros eleqtro-
ni kargavs energias, e.i. asxivebs kvants _ fotons fiqsirebu-
li energiiTa da talRis sigrZiT. 

 

 
 

sur.7. fotonis gamosxiveba da STanTqma 
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borismieri atomis suraTis mixedviT eleqtronebi zeda 
da qveda dasaSveb orbitebze naxtomebiT gadadian, amasTan 
yovel naxtoms Tan axlavs eleqtromagnituri kvantis _ fo-
tonis gamosxiveba an STanTqma. 

elementaruli nawilakebis fizikis Tanamedrove stan-
dartul modelSi fotoni aRiwereba, rogorc aucilebeli 
Sedegiimisa, rom sivrce_drois yovel wertilSi fizikur ka-
nonebs axasiaTebT garkveuli simetria. fotonis Sinagani ma-
xasiaTeblebi, masa, muxti da spini bunebribad ganisazRvrebi-
an simetriis am yalibruli maxasiaTeblebidan. sinaTlis ne-
utrinos Teoria, romelic cdiloba aRweros fotoni, ro-
gorc rTuli, Sedgenili sistema jerjerobiT warumatebelia.  

fotonis koncefciam mniSvnelovani winsvla moaxdina 
Teoriul da eqsperimentuli fizikis dargebi da mimarTule-
bebi, rogorebicaa veils kvanturi Teoria da kvanturi meqa-
nikis SesaZlo interpretaciebi, lazerebi, boze_ainStainis 
kondesacia da sxv.  

fotonis koncefcia aseve gamoyenebul iqna fotoqimiaSi, 
maRali garCevisunarianobis mikroskopebSi da molekuluri 
manZilebis gasazomad. ukanasknel periodSi fotonebs ganixi-
laven rogorc kvanturi kompiuterebisa da optikuri komuni-
kaciebisaTvis kvanturi kriptografebis ZiriTad elementebs. 

 fotoni aris umaso nawilaki, misi uZraobis masa nulis 
tolia, anu fotoni arsebobs mxolod zRvruli siCqariT 
(300 000 km/wm. vakuumSi) moZraobis dros. sxva da sxva garemo-
Sieleqtromagnituri talRa gansxvavebuli siCqariT vrcel-
deba. Gavrcelebis siCqaris Semcireba meoradi gamosxivebis 
gamo xdeba. magaliTad, nivTierebaSi eleqtronTan Sejaxebi-
sas gamosxivdeba sxva, igive monacemebis fotoni. Meoradi 
talRis gamoSxivebis meqanizmi SemdegSi mdgomareobs: eleq-
trons Sejaxebuli fotonisagan gadaecema energia. ris ga-
moc igi asxivebs sxva fotons, raTa daubrundes araagzne-
bul mdgomareobas. Axlad gamosxivebuli fotonis siCqarec 
igivea, rogoric rina fotonis siCqare. Fotonis eleqtruli 
muxtic nulis tolia. 

fotons, rogorc kvantur nawilaks, gaaCnia korpusku-
lur_talRuri dualizmi, is erTdroulad avlens nawila-
kur da talRur Tvisebebs. fotoni aRiniSneba γ asoTi, ami-
tom maT γ _kvantebsac uwodeben. 

fotonebi, rogorc aRvniSneT eleqtromagnituri urTi-
erTqmedebis gadamtani nawilakebi arian, maTi sSualebiT 
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xdeba urTierTqmedeba, magaliTad or eleqtrul muxts So-
ris. fotoni raodenobrivad CvenTvis cnobili yvelaze gav-
rcelebuli nawilakia samyaroSi. erT nukonze (proton_neit-
ronuli wyvili) ara umcires 20 miliardi fotoni modis. 

iTvleba, rom fotonis Tvisebebs kargad xsnis arsebu-
li Teoria, standartuli modeli, romlis mixedviT fotoni 
ganixileba, rogorc sakalibro bozonebi 𝑠𝑠 = 1 spiniT, nulo-
vani uZraobis masiTa da nulis toli muxtiT.   
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CLASSIFICATION OF ELEMENTARY PARTICLES 

 
The paper discusses the classification and properties of elementary partic-

les. Atomic and nuclear physics achievements of mankind has led the develop-
ment of modern. Continuously enrich the study of elementary particles in our 
material performances. There is no standard model of elementary particle theory 
and research, along with a temporary. Along with the classification of elemen-
tary particles and their structural. 
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TO THE QUESTION OF GRAVITY WAVES 

 
Abstract. The paper is review of most typical works relevant to the prob-

lems of theory of gravitation waves. Based on critical analysis it is shown that 
the existing theory of gravitation waves is inaccurate and requires revision. 

Introduction.The problem of tangential fracture stability is quite topical 
in both usual and magnetic hydrodynamics. As shown by the analysis of the 
existing literature, problems related to this topic require an essential correction. 
Attention to this fact was for the first time drawn in the paper Kirtskhalia 
(1994). It was shown there that certain incorrectness took place in the solution 
of the problem of hydrodynamic (HD) tangential fracture, which was obtained 
by Landau in 1944 and later, in 1954, was aggravated by Sirovatski (Landau, 
Lifshitz 1988). Since then scientists have been applying the Landau-Sirovatski 
method for solving analogous problems, including also problems in magnetic 
hydrodynamics (MHD), and the paradoxical results obtained by them are anal-
yzed in the above-mentioned paper. Also, there the reasons of the existing con-
tradictions are indicated and the correct solution of the problem is given.  

The problem becomes even more difficult to solve when, in addition to 
fluid compressibility, the influence of the gravitational field (gravity waves) has 
to be taken into consideration.  

The classical theory of gravity waves is based on the assumption of po-
tentiality of the flow in the gravitational field of the Earth, when the basic equa-
tions are Bernoulli equation and Laplace condition at the interface of two fluids. 
Under this assumption, the problem of tangential fracture stability was solved 
by Kelvin in 1871 and his results have been to this day considered classical and 
underlie many fundamental studies. The influence of fluid compressibility in 
this problem is neglected altogether since it is regarded to be unimportant.   

In the work V.G. Kirtskhalia and A.A. Rukhadze, (2008), it is shown that 
Kelvin’s solution, which is given by L.D. Landau and E.N. Lifshitz (1988, § 
62), yields contradictory results. The reason lies in the fact that the assumption 
of fluid flow potentiality in the gravitational field is incorrect in principle.  In § 
9 of the same monograph it is shown that only an isentropic flow is potential 
when entropy is the same at every point of the fluid. In the gravitational field 
this condition is violated since entropy depends on depth. Hence the existing 
theory of gravity and capillary waves is erroneous and needs to be revised. 

Reasoning incorrectness of the theory of gravitation waves. The in-
vestigation of mechanisms of wave generation and propagation on water reser-
voir surfaces has long history. Intensive studies in this direction had begun after 
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L. Euler formulated his flow equation in 1755. Since then this topic has been 
treated in an enormous number of scientific works the analysis of which is be-
yond the scope of this survey. We will give only the most typical examples ref-
lecting the problems related to this topic and showing that the existing theory of 
gravity waves is incorrect and needs to be revised. 

As is known, two limit cases are considered for gravity waves:    
1. Shortwave disturbances when the wave length λ is much smaller than 

the fluid depth h(kh>>1, where k=2π/λ  is the wave number). In this case, the 
fluid can be considered infinitely deep and the influence of surface tension of 
the fluid must be taken into account. Waves generated in such conditions on the 
water surface are called deep water waves or capillary waves.  

2. Long wave disturbances when the wave length λ is much greater than 
the fluid depth h (kh<<1). In this case the surface tension influence can be igno-
red and generated waves are called waves on shallow water.  

Clearly, in both cases waves can be called gravity waves, since the defi-

ning factor is the gravitational acceleration g


. 
Proceeding from the existing theory of gravity waves, in the first case the 

frequency spectrum is calculated by the formula 

kg                                                      (1) 

and in the second case by  

ghk .                                                    (2)  

 
The ambiguity of relations (1) and (2) is obvious from the fact that they 

describe an oscillatory process in a medium and do not contain its hydrodyna-
mic characteristics which is illogical, to say the least. Besides, it is obvious that 
waves disperse in deep water and do not disperse in shallow water. The existing 
theory does not give an explanation of such a qualitative distinction between 
gravity waves in deep and shallow water.    

Dynamic processes occurring in fluids (gases) are described by a system 
of hydrodynamic equations including:  

the flow equation (Euler’s equation) 

  g
P

VV
t

V 










                                        (3) 

the continuity equation  

  0



Vdiv
t


                                               (4) 

the adiabaticity equation  

  ,sV
t

s
0


 

                                                 (5) 
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where  is the density, p is the pressure, V


 is the velocity and s is en-
tropy.  

An exact solution of this system in the general case is impossible and so 
scientists have to use approximate methods of solving, of which the method of 
small disturbances is the most popular one. The gist of this method consists in 
that any hydrodynamic value contained in the system is represented as a sum of 

their stationary )r(f


0  and disturbed )t;r(f
  values assuming that 0/ ff  <1. 

After that the system is linearized, i.e. the terms containing n)f(  , where n>1, 

are neglected. Then the disturbed values are represented as a wave )t,r(f
 =

)( trkieconst 


, where ω is the angular frequency of wave, and, using the cor-
responding boundary and initial conditions, the system of differential equations 
is reduced to the dispersion equation  

)(kF                                                       (6) 
When using this method, system (3-5) should be complemented with two 

equations:  
the equation of equilibrium in the gravitation field  

gP


00                                                        (7)   

the medium state equation  

p
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2

1 .                                                      (8) 

Where C denotes the sound propagation velocity in a medium defined by 
means of its hydrodynamic characteristics.  

To justify our opinion as to the incorrectness of the theory of gravity wa-
ves,  we will refer mainly to the monograph “Theoretical Physics”  by L.D. 
Landau and E.N. Lifshitz (1988), which is a handbook for scientists concerned 
with problems of hydro- and gas dynamics.  

The main disadvantage of the method of solution of system (3-5,7,8) is 
that in the case of small disturbances the fluid flow is considered to be potential, 
while the fluid itself is assumed to be incompressible,  i.e. the sound propagati-
on velocity in it  is С=∞. Then equation (6) together with the hydrodynamic 
characteristics of a medium fall out from the system. Besides, the flow potentia-
lity implies its isentropy when the flow entropy is the same at all points (S = 
const) (see L.D. Landau and E.N. Lifshitz, 1988, §8, §9). This is the reason for 
which the one-adiabaticity equation (5) also falls out of the system. Thus there 
remain only three equations: the flow equation (3), the continuity equation (4), 

which takes the form 0V


,  and the equilibrium equation (7).  
From thermodynamics we know that the entropy of a medium in the gra-

vitational field cannot be constant. In the gravitational field of the Earth it de-
pends on depth s = s(z) (see L. D. Landau and E .N. Lifshitz, 1988, §13) and 
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therefore the flow is non-isentropic. Thus the assumption that the flow is isen-
tropic and therefore is potential is unjustified from the standpoint of physics.  

Clearly, when problems are formulated so inadequately, the results of the-
ir solution cannot be correct and adequate. Moreover, in most cases they are not 
solvable altogether and then scientists have to resort to scientific tricks. We will 
give a few examples.  

A hydrodynamic system of equations was for the first time used by Hel-
mholtz in 1868 for solution of the problem of tangential fracture stability on the 
plane interface of two semi-bounded incompressible fluids without taking into 
account the influence of the gravitational field of the Earth. He showed that the 
solutions of a dispersion equation which are also given in the monograph of L. 
D. Landau and E.N. Lifshitz, (§29) are two self-conjugate complex numbers  
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Taking (9) and the wave character of disturbance, we see that for the root 
with a negative imaginary part (Im<0), the disturbance increases with time, 
which means that the tangential fracture is unstable.  

It is understood Helmholtz’ formulation of the problem was too simple 
for two reasons: the finite depth of the lower the fluid layer (h) and the influen-
ce of the gravity field of the Earth (g) were   not taken into account.   

The Helmholtz problem with assumption of the gravitational field and 
surface tension effects was solved by Kelvin in 1871 (L.D. Landau and E.N. 
Lifshitz, §62). Assuming the flow to be potential, Kelvin introduced the velocity 

potential )t,r(


  satisfying the Laplace equation  

0                                                    (10) 
and related to the fluid flow velocity by 

 V
 .                                                   (11) 

The fluid pressure is defined by the Bernoulli formula  
2

2
Vgz

t
P

 



                                     (12) 

where z is  the fluid with respect to the axis normal to the fracture surface.  
Assuming that the upper the fluid moves with respect to the lower the flu-

id with velocity V0, the velocity potentials satisfying equation (10) are written in 
the form  

0,)cos( 011   zxVtkxeA kz                           (13) 

0),cos(22   ztkxeA kz                           (14) 
Here it is assumed that the fracture surface equation is z=0, and waves 

propagate along the X-axis. The difference in the exponent signs is explained by 
the requirement that disturbances get damped as the distance from the fracture 
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surface increases. The constants А1 and А2 are assumed to be small values since 
they correspond to the disturbed values of the potentials.  

At the interface of the fluids the following conditions must be fulfilled:  
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where α is the surface tension coefficient, and ξ is the fluids interface dis-

placement along the Z-axis; 1zv  and 2zv are the z-components of the disturbed 
values of velocities on the different sides of the fracture. In the monograph 
(L.D. Landau and E.N. Lifshitz, § 62), condition (15) with  (12) taken into acco-
unt is written as follows 

)VV(g
tx

g
t

2
0

2
1

1
1

1
12

2

2
2

2 2
















        (18) 

where 2
1V  = 2

1 )(  . Representing ξ as   

)sin( tkxa                                               (19) 
and substituting (13), (14) and (19) into the boundary conditions (16), 

(17) and (18), we obtain a system of three linear homogeneous equations with 

respect to the coefficients А1, А2 and a  (the terms containing 2
1A  and 2

2A  are 
neglected). Equating the determinant of this system to zero, we obtain the dis-
persion equation whose solution is  
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For  α = 0, g = 0, Kelvin’s solution (20) transforms to Helmholtz’ soluti-

on (9) and therefore this instability is called the Kelvin-Helmholtz instability.  
From (20) it follows that the stability condition of capillary and gravity 

waves is the negativity of the expression between the square brackets, i.e.  
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By solving inequality (21) with respect to k  we readily find that the ne-
gativity of its discriminant gives a tangential fracture stability condition for any 
k  in the form  
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From (22) it follows that the tangential fracture is stable only in the pre-
sence of both factors – the surface tension and the gravitational field. On the ot-
her hand, after solving (21) with respect to V0, we find a stability condition in 
the form  
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Condition (23) contradicts condition (22) since it implies that each of the 

parameters g and α makes its own contribution to the stability of the tangential 
fracture and the latter may be stable even if one of them is absent.  

Attention to this fact was for the first time drawn in the paper of V.G. 
Kirtskhalia and A.A. Rukhadze, (2008), where one of the reasons of this contra-
diction is indicated. This reason consists in that a the fluid flow in the gravitati-
onal field of the Earth cannot be potential in principle.    

As is known, a flow is considered potential if the condition 

0Vrot


                                                 (24) 
is fulfilled along the trajectory of some fluid particle.  
For stationary motion the trajectory of a fluid particle coincides with the 

current line. Condition (24) is a particular case of Tomson’s theorem on velo-
city circulation preservation along the fluid trajectory (W. Tomson, 1869)  

constldV 


                                             (25) 

which was obtained using Euler’s motion equation and is valid only for 
isentropic motion when the entropy is s  const at any point of the fluid. The de-
tailed proof of this fact is given in the monograph by L.D. Landau and E.M. 
Lisshitz. (§ 8, § 9). In the gravitationall field of the Earth this condition is not 

fulfilled since entropy depends on depth, i.e. ss(z).  
Moreover, in §62 of the above-mentioned monograph there are two more 

essential errors, namely:  
1. Condition (10) requires the fulfillment of one more condition  
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Substituting the value ξ form (19) into (16) and (17), we find  

             )cos()( 001 tkxkVa
zz  
                            (27) 

           )cos(
02 tkxa
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                                     (28) 

From (27) and (28) it follows that condition (26) is fulfilled if and only if 
V0 = 0 or k = 0  

(λ  ∞), i.e. if both fluids are stationary or there is no disturbance.  
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2. In the gravitational field of the Earth the fluid velocity (its z-compo-
nent) must depend on the gravitational acceleration g. Formulas (13) 
and (14) do not reflect this fact in any way.  

That is why, as shown in the work V.G. Kirtskhalia and A.A. Rukhadze, 
(2008), to solve the problem the authors had to resort to a “scientific trick” and 
artificially introduce the constant term -V 2

0  into the right-hand part of equation 

(18). Thus the erroneousness of Kelvin’s solution is unquestionable. Neverthe-
less, the gravity wave frequency spectrum on the deep water surface (kh>>1) is 
still calculated by the formula (1) which is obtained from Kelvin’s solution (20) 
for α  0, V0=0 and 2 >> 1. 

Another limit case – long gravity waves (i.e. waves on shallow water 
kh<<1) is treated in the monograph L.D. Landau and E.N. Lifshitz, (§12). Using 
Euler’s equation, the authors of the monograph obtain the phase velocity of a 
gravity wave on shallow water in the form 

 gh
k

U p 


                                           (30) 

which coincides with expression (2).  Following the authors’ argumenta-
tion we will show that it is not true. 

They solve the problem of gravity wave propagation in a stationary fluid 
along the channel (along the X-axis) of depth h. Since the disturbance velocity 

component z, normal to the surface is small, it is assumed that 0


t
vz . In 

addition to this, it is assumed that on the disturbed flow surface the pressure is 

constant and therefore the component x of the Euler equation gives 0


t
vx .  

Under these assumptions, one obtains a wave equation with respect to a relative 
displacement of the surface along the Z-axis, which corresponds to a wave with 
frequency (2). However these assumptions exclude any oscillatory motion and 
thus it is not clear what wave is considered by the authors.  

The most general problem of gravity waves is solved in the work V.A. 
Meshkevich et. al. (2001) the results of which coincide with expressions (1) and 
(2) for the limiting cases.   

The authors consider the problem when the fluid surface borders on vacu-
um. In that case, fluid evaporation will take place and the interface between fluid 
and vacuum will be washed away. For the problem to be well-posed, it must be 
assumed that the fluid is bounded from above by a medium with lower density 
and then it should be assumed that at their interface the disturbed pressures are 
equal to each other 

0
102 


zz
pp (see, L. D. Landau and E. M. Lisshitz, 

§29, §84). Thus the dispersion equation will contain two densities ρ1 and  ρ2. It is 
only then that the upper medium density can be neglected provided that ρ2 >> ρ1. 

The solution of task #2 in L.D. Landau and E.M. Lisshitz. (§12) looks 
more correct as compared with Kelvin’s problem.  
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Assuming that the fluid motion is potential, a dispersion equation is fo-
und for gravity waves on the plane interface of two fluids whose density and 
depth are equal to 1h1 and 2h2, respectively. The problem is solved under the 
assumption that  = 0 and V0 = 0. A dispersion equation has the form  
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Three cases are considered: 
1. Both fluids are infinitely deep (kh1 >> 1 andи kh2 >>1)  
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2. Both fluids have a small depth value (kh1 << 1 and kh2 <<1) 

1221

211222 )(

hh

hhg
k






                                     (33) 

3. The lower fluid is shallow, and the upper fluid is deep (kh2 << 1 and  
kh1 >>1) 
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For 2>>1, (32) and (34) give respectively results (1) and (2). The mat-

hematical correctness of the solution of the considered problem is due to the 
fact that condition (26) is not violated because of the absence of relative motion 
of fluids (V0=0). However the other two essential errors connected with physics 
remain in force and therefore solution (31) has no physical meaning.  

A detailed analysis of Kelvin’s work is given in the paper “On the questi-
on of stability of hydrodynamic tangential fracture” by V.G. Kirtshalia and A.A. 
Rukhadze (2008). It is shown there that for the problem to be well-posed and 
solved it should be assumed that C2 in the medium state equation (8) is the redu-
ced value of velocity squares 
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where Cs is a usual sound velocity and Ci is the velocity of an entropic or 
internal wave which can be called a thermal sound. Its appearance is connected 
with a thermal change of the density of a medium having mechanical oscillati-
ons when because of the process adiabaticity and the displacement of a fluid 
particle the entropy value is transferred to a point where it had another value. 
This velocity as well as the velocity of mechanical sound is defined by the 
hydrodynamic characteristics of a medium. Such an approach not only contribu-
tes to an essential correction of the problem solution procedure and therefore to 
the gravity wave theory, but also gives a more exact definition of the notion of 
“an incompressible fluid”.  
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A fluid should be considered incompressible if Сs> Сi and then С= Сi. 
Otherwise, when Сs< Сi, we have С=Сs and the fluid is compressible. In both 
cases, the equation of a medium state remains in the system and the dispersion 
equation contains the medium characteristic parameters.  For a free fluid, when 
g = 0 and motion is isentropic, the thermal sound velocity is Сi=∞ and 

22
sCC  . In that case, the equation of an adiabatic equation can be neglected. 

If the medium compressibility is not taken into account either, then  sCC
and the neglect of the medium state equation is justified. 

Using the above approach, a new dispersion equation is obtained in work 
of V.G. Kirtshalia and A.A. Rukhadze (2008) for gravity and capillary waves 
(kh>>1) in the form  
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are small values. As shown by further studies, expressions (37) and (38) 
need refinement, but this does not influence the physical meaning of the absolu-
tely new result which is obvious and consists in the following:   

A solution of equation (36) has the form  
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Considering the possibility of stabilization of a tangential fracture for any 
k, by virtue of (39) we find that stabilization is impossible. A fracture is stable 
provided that the condition  

 cgkV 
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                             (40) 

is fulfilled. We see that stabilization of short wave disturbances cannot ta-
ke place for V0≠0 without taking surface tension into account.  Equation (40) al-
so implies that an entropic and an acoustic wave always produce a destabilizing 
effect because ∆с>0. The effect of gravity depends on the sign of ∆g. 

In view of the above argumentation there arises the question as to the va-
lidity of the Bernoulli equation (12).  The answer to this question is as follows – 
the Bernoulli equation is true in terms of approximation in which the flow can 
be considered potential, i.e. in the absence of disturbances (stationary flow k  
0, stationary flow) and when there are no essential height drops. 

Conclusion. The given analysis of several most typical works on the the-
ory of gravity waves convincingly prove that theory is inaccurate and requires 
revision. Foundation of new theory will considerably contribute to development 
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of fundamental sciences like hydrodynamics aeronomy, gas dynamics, aerop-
hysics, oceanology, magnetic hydrodynamics etc. 
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izolda gabisonia, vladimer kircxalia,  

ramaz Samugia, nato Toloraia 

 

gravitaciuli talRebis amocanis Sesaxeb 
 

nebismier talRas, romelic vrceldeba gravtaciuli ze-
moqmedebis qveS myof garemoSi, gravitaciuli talRa ewodeba. 
aseT talRaTa ricxvs miekuTvnebian talRebi wylis zedapir-
ze, romlebic warmoiqmnebian misi zedapiris an fskeris SeS-
foTebis Sedegad. am talRebis gavrcelebis amocana, rogorc 
Rrma wyalSi (roca talRis sigrZe bevrad naklebia wylis 
siRrmeze), aseve meCxer wyalSi (roca talRis sigrZe bevrad 
metia wylis siRrmeze), pirvelad amoxsna cnobilma inglisel-
ma mecnierma kelvinma 1871 wels da isini dResac klasikur 
amoxsnebad iTvlebian. maT iyeneben rogorc kapilaruli (Rrma 
wyali), aseve cunamis (meCxeri wyali) talRebis kvlevisas. 

naSromSi mocemulia rogorc kelvinis, aseve Tanamedro-
ve avtorTa Sromebis kritikuli analizi da naCvenebia, rom 
maTi amoxsnebi Seicaven principul Secdomebs, rac ganpiro-
bebulia bgeris siCqaris (romelic nebismieri garemos maxa-
siaTebel sidides wamoadgens) arakoreqtuli ganmartebiT. 
aqve mocemulia bgeris siCqaris koreqtuli ganmarteba da 
masze dafuZnebuli gravitaciuli talRebis axali dispersi-
uli gantoleba, romlis amoxsna Semdgomi mecnieruli kvle-
vebis sagans warmoadgens.    
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soxumis saxelmwifo universitetis Sromebi 
t. X, 2011 

sabunebismetyvelo mecnierebaTa seria 
 

b i o l o g i a 
 

Llali axalaZe, mixeil xananaSvili,  

manana CixlaZe 

 

kortizolis maCveneblis cvlilebebi  

gansxvavebuli sirTulis TavdacviTi  

reaqciebis testirebisas 

 
stresi yoveldRiuri cxovrebis ganuyofeli nawilia; 

fsiqologiuri da fizikuri stresorebi organizmSi iwvevs 
fiziologiur cvlilebebs, rac arRvevs homeostazs; aseTi 
darRvevebis sapasuxod ramodenime fiziologiuri meqanizmia 
dakavebuli homeostazis aRsadgenad, rasac `alostazi~ ewo-
deba (1; 2). homeostazis cneba aRniSnavs ara mxolod orga-
nizmis sxvadasxva fiziologiuri konstantis cnobil mudmi-
vobas, aramed is moicavs fiziologiuri reaqciebis adapta-
ciisa da koordinaciis procesebs, romlebic uzrunvelyofen 
organizmis erTianobas, rogorc normalur pirobebSi, aseve 
misi arsebobis pirobebis Secvlisas. Oorganizmis struqtu-
rebisa da funqciebis erTianobis SenarCunebaSi mTavari ro-
li ekuTvnis nervul da endokrinul meqanizmebs. Nnervuli 
meqanizmis moqmedeba iwvevs endokrinuli jirkvlebisa da ve-
getaturi funqciebis gaaqtiurebas, romelic ZiriTadad uz-
runvelyofs garemo pirobebis zemoqmedebisadmi organizmis 
adaptacias.  

Cvens mier, cxovelebze SemuSavebulia fsiqogenuri st-
resis iseTi originaluri modeli, romelic misi ganviTare-
bis sxvadasxva safexurze, Tavis tvinis kompensatoruli meqa-
nizmebisa da organizmSi mimdinare sxvadasxva biologiuri 
maCveneblebis (kortizoli) gamovlenisa da registraciis sa-
Sualebas iZleva. aRniSnulidan gamomdinare, Cveni kvlevis 
mizans warmoadgens fsiqogenuri stresis ganviTarebis sxva-
dasxva safexurze qceviTi da emociuri maCveneblebis, sis-
xlSi biologiurad aqtiuri nivTierebebis (kortizoli) 
cvlilebis Seswavla Semdegi meTodiT:  

1. cxovelebis emociuri mdgomareobis Sefasebis mizniT 
gamoviyeneT `Ria velisa~ (3) da `prokonfliqturi~ (4) testis 
meTodebi.  
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2. Ffsiqogenuri stresis modelirebisTvis ki aqtiuri 
ganridebis reaqciis modificirebuli modeli (5). fsiqogenu-
ri stresis aRniSnuli modeli iZleva cxovelebze xangrZli-
vi fsiqogenuri stresis modelirebis saSualebas, ris fon-
zec SesaZlebeli gaxda cxovelebis qceviTi mCveneblebis 
gansazRvra.  

stresirebis damTavrebis Semdeg virTagvebs CautardaT 
dekapitacia, sadac maTi sisxlis nimuSebi SevagroveT bioqi-
miuri maCveneblis-kortizolis koncentraciis gansasazR-
vrad. sisxlSi aRniSnuli maCveneblis done ganisazRvra:  

3. imunofermentuli – glukooqsidazuri meTodiT (huma-
ni-is) nakrebiT (6).  

kvleva Catarebulia 200-250 gr. wonis mamrobiTi sqesis 
60 TeTr laboratoriul virTagvaze; cxovelebi davyaviT or 
jgufad:  

I jgufis cxovelebs (sacdeli virTagvebi), eqsperimentis 
kvlevis pirvel etapze, CautardaT fsiqogenuri stresisi mo-
delireba Semdegi sqemiT:  

– pirvel pirobiT signalze (metronomi 2hc) aqtiuri 
ganridebis reaqciis gamomuSaveba da ganmtkiceba. 

– or pirobiT signalze (metronomi 2hc; toni -500hc) 
aqtiuri ganridebis reaqciis gamomuSaveba da ganmt-
kiceba. 

– ori aqtiuri ganridebis reaqciis 14 dRiani erTdro-
uli testireba gelermanis stoqasturi programis 
Sesabamisad. 

II jgufis cxovelebze (intaqturi virTagvebi) – Sevis-
wavleT qceviTi da emociuri maCveneblebi `Ria velisa~ da 
`prokonfliqturi~ testiT. Sesabamisad, amave cxovelebSic 
ganisazRvra sisxlSi kortizolis maCveneblis koncentraci-
is done.  

 stresis ganviTarebis dinamikaSi nervuli sistemis op-
timaluri funqcionirebisaTvis mniSvnelovania, ara mxolod 
is Tu rogor qcevas avlenen cxovelebi, aramed isic Tu ro-
gori kanonzomierebebiT gamovlindeba aRniSnuli qceva, e. i. 
rogoria TiTeuli qceviTi aqtis raodenoba, xangrZlivoba 
da calkeuli qceviT aqtebs Soris Tanafardoba.  
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suraTi 1.G 

 
fsiqogenuri stresis modelirebisas, cxovelebis mier 

gamovlenili qcevis analizma gviCvena, rom gansxvavebuli 
sirTulis eqsperimentis pirobebSi, virTagvebis qceva Tvi-
sobrivad ar icvleba, adgili aqvs qceviT aqtebs Soris Ta-
nafardobis Secvlas. kerZod, pirvel pirobiT signalize 
metronomze – aqtiuri ganridebis reaqciis gamomuSavebasa da 
daswavlis kriteriumis misaRwevad cxovels 120-160 SeuRleba 
(6-8 dRe) dasWirda (sur.1). virTagvisTvis ucnob garemoSi, mis-
Tvis uCveulo gamRizianeblis pirobebSi cxovelis winaSe 
dgeboda Tavdacvis amocana, mas Tavidan unda aecilebina 
eleqtruli denis mtkivneuli zemoqmedeba; yovelive es dakav-
Sirebuli iyo gadawyvetilebis miRebasTan, emociuri daZabu-
lobis zrdasTan. Eeqsperimentis am etapze qceviTi maCveneble-
bis Sedarebisas dominirebda vertkaluri dgomebi, misi xan-
grZlivoba mTeli eqsperimentis dros (4,7%,±2,3)-s Seadgenda; 
`grumingis~ xangrZlivobis maCvenebeli sagrZnoblad (0,6%;±0,5) 
CamorCeboda vertikaluri (4,7%,±2,3) da hozrizontaluri 
(2,6%,±1,1) dgomebis xangrZlivobis maCvenebels (sur. 2). 

gamokvlevis Semdgom safexurze tonze – meore pirobiT 
signalze 3-4 dRis ganmavlobaSi vamowmebdiT ukve gamomuSa-
vebuli aqtiuri ganridebis reqaciis simtkices (60-80 SeuR-

aqtiuri ganridebis reaqciis gamomuSavebis dinamika sacdel 
virTagvebSi
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leba); am viTarebaSi virTagvebi avlenen gaavtomatebul adeq-
vatur TavdacviT qcevas; e. i. isini ukve saeqsperimento gare-
mosTan adaptirebuli cxovelebi arian, rac naklebi emociu-
ri daZabulobiT xasiaTdeba da qceviT aqtebs Soris urTier-
TTanafardobiTi cvlilebebiT vlindeba; kerZod, saeqsperi-
mento cxovelebSi statistikurad sarwmunod izrdeba ~gru-
mingis~ (2,1; ±1,1; p=0,005) da horizontaluri dgomebis (3,9; 
±0,8; P p=0,009) xangrZlivobis maCveneblebi, xolo mcirdeba 
vertikaluri dgomebis (1,9; ±±0,8; p=0,009) xangrZlivoba maCve-
nebeli. Mmravalricxovani eqsperimentuli kvlevebidan cno-
bilia, rom aRniSnuli qceviTi reaqciebi asaxavs cxovelis 
emociur mdgomareobas; vertikaluri dgomebi virTagvis Zli-
eri emociuri daZabulobis gamomxatvelia; `grumingi~ ki sa-
Sualo siZlieris konfliqtur situaciaSi aRmocendeba, Zli-
eri emociuri daZabulobis dros is ar gamovlindeba; cnobi-
lia, rom amgvari qceva rTuli amocanis gadaWris dros emsa-
xureba emociuri daZabulobis ganmuxtvas da ganixileba, ro-
gorc TviTregulaciuri qceva (7).  

eqsperimentuli kvlevis meore etapze, fsiqogenuri 
stresis ganviTarebis samive safexurze stresirebuli vir-
Tagvebis sisxlis plazmaSi aRiniSneboda bioqimiuri maCve-
neblis –kortizolis metaboluri cvlilebebi; pirvel bge-
riT gamRizianebelze – metronomze, intaqtur cxovelebTan 
Sedarebisas, sisxlis plazmaSi statistikurad sarwmunod 
gaizarda kortizolis (38,4; ±±9;p=0,004) koncentraciis maCve-
nebeli (sur. 3); meore bgeriT gamRizianebelze – tonze aqti-
uri ganridebis reaqciis gamomuSavebisa da ori TavdacviTi 
reaqciis ganmtkicebis Semdeg intaqtur cxovelebTan Sedare-
bisas, sisxlis plazmaSi aRiniSneboda kortizolis raode-
nobrivi cvlilebebi, intaqtur cxovelebTan Sedarebisas, sta-
tistikurad sarwmunod gaizarda kortizolis (33,5; ±3,5; 
p=0,001) koncentraciis maCvenebeli; xolo tonze –aqtiuri gan-
ridebis reaqciis gamomuSaveba-ganmtkicebisas, metronomTan 
SedarebiT kortizolis koncentraciis mCvenebeli dabalia, 
gaavtomatebuli adeqvaturi TavdacviTi reaqciebis fonze; 
rac naklebi emociuri daZabulobiT vlindeba; (sur. 2)  
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kortizolis maCveneblebi sacdeli virTagvebis plazmaSi 
fsiqogenuri stresis ganviTarebis xvadasxva safexurze 

 

 
 

suraTi 2. 
 
literaturuli monacemebidan cnobilia, rom stresis 

dros (agresia) organizmi pasuxobs Tavisi yvela homeostazu-
ri sistemebis mobilizaciiT; hormonebisa da biologiurad 
aqtiuri nivTierebebis gamoyofa faqtobrivad aRniSnavs st-
resuli mdgomareobis reaqciuli sindromis dasawyiss, rome-
lic marTavs organizmSi yvela cirkulaciur da metabolur 
process, rasac sabolood mivyavarT garemos Secvlili piro-
bebisadmi adaptaciasTan. stresoris zemoqmedebisas aqtivir-
deba hipoTalamo-hipofizo-Tirkmelzeda jirkvlebis RerZi. hi-
poTalamusis roli ganisazRvreba misi nervuli ujredebis 
sekretoruli aqtivobiT, romlebic gamoimuSaveben kortikot-
ropin-rilizing faqtors; am procesis gamSveb meqanizms war-
moadgens simpato-adrenerguli sistemis aqtivacia, xvdeba ra 
sisxlis mimoqcevis portuli sistemiT hipofizSi, rac iwvevs 
akth-is sinTezisa da gamoyofis potencirebas; Tavis mxriv, 
akth-i Tirkmelzeda jirkvlebSi aaqtivebs steroiduli hor-
monebis gluko da mineralokortikoidebis sinTezs, romel-
Tagan mniSvnelovania Cveni eqsperimentuli kvlevidan –kor-
tizolis koncentraciis maCveneblis cikluri cvlilebebi 
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fsiqogenuri stresis ganviTarebis sxvadasxva safexurze. 
cnobilia, rom kortizolis zemoqmedebiT kunTebSi mcirdeba 
glikogenis sinTezi da qsovilebSi glukozis daJangva, rac 
hiperglikemiis erT-erT mizezs warmoadgens (8). sisxlSi 
glukozis donis momatebas lipolizic xels uwyobs, rac 
kortizolis zemoqmedebiT Zlierdeba. Hhiperglikemia iwvevs 
insulinis gaZlierebul sekrecias; insulin ki Tavis mxriv 
akavebs Tavisufali cximovani mJaveebis kortizoliT gamow-
veul mobilizacias; insulinis gavleniT cximis warmoSoba 
Zlierdeba da gadafaravs naxSirwylebidan kortizoliT ga-
mowveul cximebis sinTezis daqveiTebas. maSasadame, hormone-
bisa da biologiurad aqtiuri nivTierebebis gamoyofa faq-
tobrivad aRniSnavs stresuli mdgomareobis reaqciuli sin-
dromis dasawyiss, da marTavs organizmSi yvela cirkulaci-
ur da metabolur process, rasac sabolood mivyavarT gare-
mos Secvlili pirobebisadmi adaptaciasTan (9).  

E eqsperimentis msvlelobis ori aqtiuri ganridebis re-
aqciis erTdrouli 14 dRiani testirebisas ki swori pasuxe-
bis procentuli maCveneblebi 30-45%-s ar aRemateba, rac Se-
narCunebulia 14 dRis ganmavlobaSi (sur.1). eqsperimentis am 
etapze aqtiuri ganridebis reaqciis formireba ver moxer-
xda, radgan Tavis tvini funqcionirebs `informaciuli tria-
dis~ faqtorebis araxelsayreli Serwymis pirobebSi (10). ker-
Zod, virTagva xangrZlivi drois manZilze ganicdis pragma-
tuli informaciis deficits; aRniSnuli viTareba Zlier 
stresul zegavlenas axdens virTagvis umaRlesi nervuli 
moqmedebis funqciebze; testirebis am etapze vertikaluri 
dgomebis (4%;±0,9 p= 0,0001) maCvenebeli statistikurad sar-
wmunod aRemateba yvela sxva qceviT maCveneblebs; e.i. ori aq-
tiuri ganridebis reaqciis erTdrouli 14 dRiani testirebi-
sas virTagvebi qronikuli fsiqogenuri stresis pirobebSi 
imyofebian (10). (sur.3).  

fsiqogenuri stresis ganviTarebis samive safexurze 
cxovelebis mier gamovlenili qceva mniSvnelovnad zrdis 
paTologiis ganviTarebis e. w. `farul periods~ an mas paTo-
logia sulac ar uviTardeba; TviTmareguliorebeli qceviTi 
maCveneblebisa da humoruli meqanizmebis (kortizoli) daxma-
rebiT aRniSnuli qceva ganimarteba, rogorc biologiurad 
dadebiTi stresis gamovlineba da asaxavs Tavis tvinis TviT-
regulaciur moqmedebas. tvinis TviTregulaciuri moqmedebis 
gaZliereba unda iwyebodes daavadebis wina stadiaze, rode-
sac es meqanizmebi kargad aris gamoxatuli, maTma mizandasa-
xulma gaZlierebam SeiZleba gadamwyveti roli iTamaSos 
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tvinis stresogenuri faqtorebisadmi rezistentobis amaRle-
baSi (sur. 11).  
 

 
suraTi.3. 

 
F erTi cdis ganmavlobaSi ori aqtiuri ganridebis reaq-

ciis testirebisas da ganmtkicebuli TavdacviTi reaqciebis 
periodTan Sedarebisas, virTagvebis sisxlis plazmaSi sar-
wmunod matulobs kortizolis (43,5; ±9,2; p=0,0001) Kkoncen-
traciis maCveneblebi; aRniSnuli hormonalur-bioqimiuri 
Zvrebi organizmis damcvelobiTi TviTmaregulirebeli meqa-
nizmebis mdgradobis gaZlierebaze miuTiTebs. F 

fsiqogenuri stresis ganviTarebis sxvadasxva safexurze 
stresirebamde da stresirebis Semdeg SeviswavleT cxovele-
bis emociuri mdgomareoba `Ria velis~ da `prokonfliqturi~ 
testis saSualebiT. intaqtur cxovelebTan SedarebiT Tav-
dacviTi reaqciebis gamomuSaveba-ganmtkicebis Semdeg `Ria 
velSi~ testirebisas aRiniSneboda kvleviTi aqtiurobis Sem-
cirebis tendencia, xolo gaizarda moZraobis aqtiurobis 
latenturi periodi (p=0,001) da `grumingis~ xangrZlivoba 
(p=0,003); `Ria velSi~ kvleviTi aqtiurobis Semcireba emociu-
ri daZabulobis gaZlierebaze miuTiTebs (3). Aam mosazrebis 
marTebulobaze miuTiTebs agreTve ~prokonfliqtur~ situa-
ciaSi virTagvebis testirebis Sdegebic; intaqtur virTagveb-
Tan SedarebiT, aqtiuri ganridebis reaqciis gamomuSavebisas 

sacdeli virtagvebis qceva aqtiuri ganridebis reaqciis gamomuSaveba-ganmtkicebisa da 
erTi cdis ganmavlobaSi ori aqtiuri ganridebis reaqciis erTdrouli 14 dRiani 
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(p=0,001) da maTi erTdrouli 14 dRiani testirebis Semdeg 
(p=0,002) sarwmunod Semcirda deniT dasjili wylis smis aq-
tebis raodenoba; am testis mixedviT denTan SeuRlebuli 
wylis smis aqtebis raodenobis Semcireba cxovelebSi SiSisa 
da SfoTvis reaqciis gaZlierebis maCvenebelia. amrigad, fsi-
qogenuri stresis ganviTarebis samive safexurze `Ria veli-
sa~ da `prokonfliqturi~ testis mixedviT cxovelebSi domi-
nirebs SiSisa da SfoTvis reaqciebi.  

 maSasadame, gansxvavebuli sirTulis eqsperimentis pi-
robebSi, stresis ganviTarebis safexurze virTagvebSi domi-
nirebs SiSisa da SfoTvis reaciebi, rasac Tan sdevs qceviTi 
maCveneblebis cvlilebebi, romelTa urTierTmonacvleoba 
gansxvavebuli sirTulis TavdacviTi reaqciebis testirebi-
sas sxvadasxva xasiaTisaa, razec miuTiTebs sisxlSi korti-
zolis, rogorc stress-hormonis ciklurobac; sisxlSi kor-
tizolis etapobriv cvlilebasTan erTad, gamovlenili qce-
viTi reaqciebi ganixileba, rogorc biologiurad dadebiTi 
adaptaciuri xasiaTis reaqcia, romelic sabolood zrdis 
stresogenuri faqtorebisadmi organizmis rezistentobas.  
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CHAMGES OF CORTISIL INDICATORS UPON TESTING 

 THE DIFFERENT COMPLICATED SELF-DEFENDING  
REACTIONS  

 
On testing the different complicated self-defending reactions we applied a 

modified model of active avoiding reaction; we have studied behavior and emo-
tional indicators, cycle changes of cortisol concentration in blood on the various 
stages of psychogenic stress development. 

Upon the testing under the conditions of different complicated program 
behavior indicators have compensative nature that is under way on the light of 
cycle changes of cortisol concentration. 

Nature of behavior responses manifested on the different stages of psy-
chogenic stress development with cortisol changes in blood is considered as bi-
ologically positive adaptation response that increases organism resistance to-
wards stress-genetic factors. 
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МАНАНА БЕРУЛАВА 
 

МОРФОЛОГИЧЕСКИЕ ОСОБЕННОСТИ В ПРОЦЕССЕ  
ПОПТОЗИСА В ПЕЧЕНИ КРЫСЫ В НОРМЕ И ПРИ  

ВОЗДЕЙСТВИИ АНТИБИОТИКОМ 
 

В генетическом аппарате многоклеточных организмов – животных, 
растений и грибов заложена программа гибели клеток. Это специальная 
программа, которая при определенных обстоятельствах может привести 
клетку к гибели. При нормальном развитии эта программа направлена на 
удаление избыточно образовавшихся клеток и удаление клеток с серьез-
ными нарушениями структуры или функции генетического аппарата. В 
частности, апоптоз – один из основных механизмов самопрофилактики 
онкологических заболеваний (Thompson et all., 1995).  

На сегодняшний день общеизвестно, что развитие и гомеостаз муль-
тиклеточного организма в равной степени зависит как от процессов про-
лиферации и дифференциации, так и клеточной гибели. 

Впервые предположение о том, что массовая гибель клеток в эм-
бриональном онтогенезе как позвоночных, так и беспозвоночных является 
нормальным и необходимым компонентом развития особи, высказано А. 
Глюксманом (6), а затем Дж.Сондерсом (11). Согласно данным Дж. Сон-
дерса, гибель и деструкция тканей и органов в развивающемся многокле-
точном организме программированна и способствует эмбриональному 
росту и дифференцировке особи. Апоптоз контролируется факторами не-
посредственного клеточного и гуморального воздействия среды и запуска-
ется специфическими внешними и внутренними сигналами. 

Любые отклонения от этой программы ведут к возникновению му-
тантных особюей и последующей их гибели. Программированная гибель 
клетки «самоубийство» (suicide) – это акт альтруизма со стороны собст-
венно клетки, направленный на поддержание нормального гомеостаза. На 
сегодняшний день концепция Сондерса (11) имеет широкое признание и 
доказана в отношении не только морфо- и гистогенеза развивающегося 
многоклеточного организма, но и медленно обновляющихся тканей взрос-
лого организма (1,2,8,12). 

Апоптозис – программированная гибель клетки на сегодняшний 
день является наиболее интенсивно и тщательно изучаемой проблемой в 
биологии, решение которой дает возможность контролировать и управлять 
клеточной гибелью, что, со своей стороны, открывает широкие перспекти-
вы в клинической практике. Однако, апоптозис, как правило, изучается в 
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условиях его индуцирования различными факторами и оценивается нали-
чием упорядоченной фрагментации молекул ДНК ядра. 

Электронно-микроскопические исследования последних лет показа-
ли, что морфогенетические процессы в эмбриональном периоде онтогене-
за развиваются путем апоптоза (7). 

Целью настоящего исследования является сравнительное изучение 
морфологических изменений, имеющих место в процессе апоптозиса в 
фетальной печени крыс различных возрастов и печени молодых крыс под 
воздействием циклогексамида – антибиотика, подавляющего синтез белка 
на цитоплазматических рибосомах. 

На основании изучения фетальной печени методами полу- и ультра-
тонких срезов установлено, что отмирающие клетки характеризуются не-
правильной формой, темной окраской и наличием небольших выростов 
цитоплазмы (на световом уровне) на субклеточном уровне установлено, 
что наиболее ранним морфологическим признаком апотозиса является об-
разование в цитоплазме гепатоцита канальцев ГрЭР с агглютинированны-
ми рибосомами, число которых увеличивается в процессе гибели клетки. 
Постепенно значительно изменяется форма ядра и клетки, перинуклеарное 
пространство увеличивается, увеличивается степень маргинации хромати-
на. Цитоплазма апоптозных клеток на всех стадиях развития гибели не 
содержит аппарата Гольджи, лизосом, пероксисом, микротрубочек. 

Согласно собственным ультраструктурным данным, подавление 
синтеза исходных для эмбрионального гепатоцита белков, на ранних ста-
диях апоптозиса, ведет к перепрограммированию процессов трансляции и 
транскрипции и отмирающая клетка начинает синтезировать отличный от 
исходного набор белков, необходимый ей для выживания. Деструктивные 
процессы, протекающие в клетке после определенного времени, уже на 
способствуют использованию клеткой новых белков для собственных 
нужд (сома и выросты апоптозной клетки могут даже на самых поздних 
стадиях гибели содержать вещества, уже не нужные отмирающей клетке, 
однако при определенных условиях способствующих активации пролифе-
рации и дифференциации в плотно расположенных с ними соседних клет-
ках (Микадзе, Берулава, Туманишвили) (3) (рис. 1). 

Апоптозис – такая форма гибели, при которой через сложные функ-
циональные перестройки отмирающая клетка способна аккумулировать 
вещества, которые в определенных условиях могут стимулировать или 
активировать пролиферативную способность клетки в пределах ткани . 
Подобное предроложение высказано Кондо (9), который полагает, что во 
взаимосвязи активной гибели клеток и процессов регенерации, последние 
стимулируются апоптозисом, а не наоборот. 
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Рис. 1. Потеря апоптозисной клеткой выростов и уменьшение 
количества 

цитоплазмы при сморщивании ядра. Ув. 13.000 
 

 
  

Рис. 2. Апоптозисный гепатоцит после введения антибиотика  
циклогексимида с крупным ядром на начальной стадии  

маргинации и расширенным перинуклеарным пространством; 
 цитоплазма содержит полиморфные митохондрии  
с кристами и набухшие цистерны ГЭР. Ув. 15.000 
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Предполагается, что значительное изменение формы отмирающих 
клеток, а также агглютинация рибосом в определенной степени является 
морфологическим отражением нарушения синтеза белков и ферментов, 
ответственных за стабильность цитоскелета этой клетки. Это подтвержда-
ется литературными данными, биохимическими методами (10). 

На основании изучения ткани печени молодых крыс методами полу- 
и ультратонких срезов при воздействии циклогексамида установлено, что 
в процессе индуцированного апоптозиса более выражено изменение фор-
мы и структуры ядра, чем цитоплазмы. Перинуклеарное пространство рас-
ширяется, в ядре образуются различной степени вогнутости. На стадии ка-
риорексиса фрагменты ядра характеризуются выраженной маргинацией 
хроматина – специфический признак терминальной стадии апоптозиса. 
Цитоплазма содержит небольшое количество свободных и связанных ри-
босом и, в основном, набухшие цистерны ГрЭР. Степень базофилии ядра и 
цитоплазмы отмирающих клеток постепенно нарастает в процессе апопто-
зиса. Согласно данным И.Н.Тодорова (4), подавление синтеза белков в ге-
патоцитах крысы после воздействия сублетальных доз циклогексамида – 
ингибитора трансляции – ведет к перепрограммированию трансляции и 
транскрипции в гепатоцитах, в результате чего клетка начинает синтез на-
бора белков, отличного от исходного. Известно из литературных данных 
(5), что циклогексамид является индуктором апоптозиса, т.е. вызывает упо-
рядоченную межнуклеосомную фрагментацию ядер клеток крови (рис. 2). 

На основании анализа собствуенных данных установлено, что в 
нормальных физиологических условиях процесс апоптозиса протекает 
медленно. Темпы гибели клеток при индуцированном циклогексамидом 
апоптозисе значвительно выше и уже на 4-ый час после введения антибио-
тика отмечаются первые апоптозные тельца. 

Если считать, что апоптозис – эжто упорядоченное расщепление мо-
лекул ДНК ядра на фрагменты, содержащие 180-200 п.н., то независимо от 
того, происходит это расщепление в нормальных физиологических усло-
виях или будет индуцировано каким-либо фактором, апоптозис остается 
апоптозисом. 

Сравнительное изучение морфологических признаков апоптозиса в 
фетальной печени и печени молодых крыс под воздействием циклогекса-
мида значительно отличаются друг от друга. Предполагается, что ультра-
структурные изменения различных клеток при апоптозисе различны и за-
висят как от типа клетки, так и факторов индуцированных апоптозис. 

 
Ключевые слова: апоптозис, аглютинация рибосом, фетальная 

печень, циклогексимид 
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MANANA BERULAVA 
 

MORPHOLOGICAL FEATURES IN THE PROCESS 
OF APOPTOSIS IN RAT LIVER IN NORMAL CONDITIONS  

AND UNDER THE INFLUENCE OF ANTIBIOTIC 
 

It was established, that the early morphological feature of the apoptosis is 
the formation of cisterns of Granular Endoplasmatic Reticulum with the agglu-
tinated ribosomes. The amount of the latter is continuosly being increased dur-
ing the process of cell dying. This is accompanid with the significant changes of 
the shapes of nucleus and the cell and with the formation of the cytoplasm 
process. This processes during the apoptosis become more polymorph and ex-
tended. On all stages of the cell dying the cytoplasm does not contain the Golgi 
Apparatus, lysosomes, perozisomes, microtupules. It is supposed that the signif-
icant change of the shape of dying cells is dueto to the suppresiion of synthesis 
of protein that are initial for the hepatocyte. Possibly this provokes the repro-
gramming of translation and transcription and the cell being the synthesis of the 
new proteins. It is also suppesed, that during the process of apoptosis, asa result 
of complicated functional rebuilding, needed foor its survival, the cell, possibly, 
beings the synthesis of substances, not needed already by the cell due to the 
non-reversiple degeneration of the nucleus, but at the same time named sub-
stances may be accumulated in the soma and processes of the cytoplasm. These 
substances, under certain internal and external conditions may stimulate or acti-
vate the proliferate capability of the cells within the limits of the tissue. 
 

Key words: Apoptosis, Ribosome Aglutination, Embryo liver, cyclo-
heximide. 
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soxumis saxelmwifo universitetis Sromebi 
t. X, 2011 

sabunebismetyvelo mecnierebaTa seria 
 

vaJa Todua, nana januyaSvili,  

xaTuna mebonia  

 

afxazeTis floris samkurnalo mcenareebis qacvis  

(Í.rcamnoides) da kunelis (Cr. pentagina) galemuri  

preparatebis gamoyeneba fitoTerapiaSi 

 
samkurnalo mcenareebi adamianisaTvis cnobili iyo jer 

kidev uZvelesi droidan. adamiani Tavisi ganviTarebis pirve-
live stadiidan sakveb mcenareebTan erTad, Tavisi janmrTe-
lobis gasakaJeblad  cdilobda samkurnalod gamoeyenebina 
balaxeuli mcenareuloba. mogvianebiT, saxalxo-samedicino 
praqtikis sxvadasxva periodidan, safuZveli eyreba samkurna-
lo saSualebebis uSualo empiriul kavSirs mcenareul sam-
yarosTan. SemdgomSi, adamianis ganviTarebis yvela epoqaSi 
mcenareebis samkurnalod gamoyenebis mizniT, mtkice kavSiri 
myardeba adamiansa da samkurnalo mcenares Soris.  

damwerlobis SemoRebam es kavSiri ufro gaamyara. daiwy-
es mcenareTa sasargeblo Tvisebebis fiqsireba, ramac mniSvne-
lovnad gaafarToa maTi praqtikuli gamoyeneba saxalxo medi-
cinaSi (egvipte, saberZneTi, indoeTi, CineTi). faqtia rom, am 
periodSi sxvadasxva fitoTerapiul saSualebebTan erTad mi-
Rebul iqna uaRresad efeqturi iseTi wamali, rogoricaa `re-
zerpini~. mravali qveynis saxalxo medicinaSi `rezerpini” sa-
ukuneebis manZilze warmatebiT gamoiyeneboda hipertonuli se-
niT daavadebul adamianTa samkurnalod (meqsika).  

arabTa samedicino skolis gamoCenil warmodgenilTa 
Soris pirvel rigSi aRsaniSnavia warmoSobiT tajiki abu 
ali ibn sina, romlis naSromi evropaSi cnobilia avicenas 
saxeliT. man pirelma aRwera 900-mde samkurnalo balaxovani 
mcenare da miuTiTa maT gamoyenebaze. samkurnalo mcenareTa 
sia 1400 mcenaremde gazarda espanelma arabma ibn botarma. 

garda im droisTvis arsebuli akademiuri Txzulebebi-
sa, arabul samyaroSi, gamoCenili arabi eqimebi SemoklebiT 
amzadebdnen specialur wignebs samkurnalo mcenareebze. ro-
melic cnobilia `karabadinis~  saxelwodebiT. msgavsi kara-
badini iwereboda evropa-aziur qveynebSi da maT Soris sa-
qarTveloSic.  Cvens epoqaSi `qimiaTerapiuli intoqsikaciis” 
Semdeg dadga `mwvane medicinis ~ warmatebuli epoqa. Tanamed-
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rove Terapiul praqtikaSi mkvlevarebisa da eqimebis umetes-
ma nawilma aRiara `mwvane medicinis” saSualebebiT adamianTa 
mkurnalobis upiratesoba. mcenareebSi aRmoCenilma farmako-
logiurad aqtiurma nivTierebebma ki safuZveli Cauyares fi-
toTerapiis swraf ganviTarebas, romelic prof. g. Turmanau-
lis mixedviT (1997) iTvaliswinebs sami ZiriTadi wyaros ga-
moyenebis aucileblobas: 1. xalxuri tradiciuli medicinis 
safuZvlebs. 2. klinikuri (eqsperimentaluri) farmakologiis 
da toqsikologiis mecnierul monacemebs samkurnalo mcena-
reebis Sesaxeb. 3. klinikuri farmakologiis monacemebs.   

sxva sityvebiT fitoTerapia mecnierulad dasabuTebuli 
mkurnalobaa samkurnalo mcenareebiTa da maTgan miRebuli 
galenuri preparatebiT. maSasadame, fitoTerapia TavisTavad 
gaxda Terapiis ganuyofeli nawili saerTod da farmakoTe-
rapia nawilobriv. ase rom TerapiaSi gamoyenebuli aqtiuri 
principebi – qimiuri nivTierebebia, xolo fitoTerapiis wya-
ro da safuZveli samkurnalo mcenareebi. samkurnalo mcena-
reebiT Zalian mdidaria saqarTvelos ganuyofeli nawili – 
afxazeTis flora.   

afxazeTSi samkurnalo mcenareebi sakmaod bevria. 1990 
wlis arasruli monacemebiT aq gavrcelebulia 200-ze meti 
saxeoba. aqedan, saWiro da xSirad gamoyenebuli samkurnalo 
mcenareebidan, Tanamedrove fitoTerapiaSi mxolod umniSvne-
lo saxeobebia Sesuli maT Sorisaa qacvi da kuneli.  

qacvi uZvelesi droidan iyo cnobili, rogorc samkur-
nalo mcenare, Zvelma berZnebma SeamCnies, rom rodesac cxe-
nebs kvebavdnen qacvis ylortebiTa da foTlebiT maTi bala-
ni iZenda bzinvarebas. aqedan wamoiSva misi laTinuri saxel-
wodeba Hyppos- cxeni, phaë – brwyinva, bzinva. garda amisa cxe-
nebi iCendnen met moqnilobas da aqtiurobas (sur 1). 

qacvi xe-buCqia. Sedis fSatisebrTa ojaxSi – Eeaeagnacea-
e, saerTod 6m. simaRlis, afxazeTSi izrdeba 12-13 m-de (mdina-
reebis kodorisa da bzifis xeoba). qacvi afxazeTSi farTo-
daa gavrcelebuli, misi masivebi da Targebi xSiria md. oqu-
mis sanapiroebze (galis r-ni), md. kodoris marjvena sanapi-
roze agreTve, mis marcxena sanapiroze sof. aZiubJas zRvis-
pireTSi sur.#4; md. bzifis qveda dinebaze da biWvinTis 
zRvis sanapiroebze) qacvis nayofis qomiuri Sedgeniloba 
sakmaod rTulia. 
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suraTi 2. 

 
qacvis masivi sof. aZiubJis zRvis sanapiro zolSi,  

gadaRebulia 1988 w. 
 

qacvis preparatebidan yvelaze mniSvnelovania qacvis 
zeTi, romelic miiReba qacvis Teslisagan. zeTi xels uwyobs 
qsovilis regeneracia Sexorcebis, Wrilobisa da wylulis 
swraf aRdgenas, kanis damwvrobis gankurnebas (Termuli, ra-
diaciuli, qimiuri) da a.S. mas warmatebiT iyeneben saylapavi 
milis kibos sxivuri TerapiiT dazianebis profilaqtikisaT-
vis, eroziebis, trofuli wylulebis, kuWisa da Tormetgoja 
nawlavis wylulovani dazienbis, Sinagani buasilis, ukana 
tanis naxeTqebis samkurnalod. qacvis zeTi gamoiyeneba gine-
kologiaSi saSvilosnos yelis eroziis sawinaaRmdegod, is 
swrafad aRdgens dazianebul qsovilebs, aCerebs da kurnavs 
sisxldenas da yovelive amasTan erTad mas gaaCnia tkivilga-
mayuCebeli Tvisebebi da moklebulia gverdiT movlenebs. 
zeTTan erTad aranaklebi mniSvmeloba SeiZina qacvis qer-
qmac, romlisganac gamoyofil iqna nivTiereba 5-oqsitripta-
mini da romelsac simsivnis sawinaaRmdego Tvisebebi gaaCnia.  

aseTia is mokle CamonaTvali romelic damaxasiaTebe-
lia qacvisaTvis. aqve aRniSvnis Rirsia isic, rom dReisaTvis 
Cvens planetaze SemorCenili, mcenareTa 500 000 saxeobidan 
Tavisi samkurnalo TvisebebiTa da RirsebiT qacvs ukavia 
pirveli adgili. 
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qacvis fitoTerapiul preparatebidan flakonebSi ga-
moSvebulia zeTi – 50,100,200 ml. romelic moTavsebulia muqi 
feris flakonebSi da inaxaven bnel, dacul gril adgilze 
(xidaSeli, papuniZe 1985w.). 

 
qacvis preparatebis gamoyeneba fitoTerapiul praqtikaSi  

da misi dozebi g. Turmanaulis mixedviT (1997w.): 
 

_ damwvrobis, nawolebis, kanis sxivuri dazianebis qac-
vis zeTiT mkurnalobis dros dawylulebuli zedapiris ga-
sufTavebis Semdeg, pipetiT morwyaven qacvis zeTiT da Sem-
deg dolbandis naxvevs daadeben da maT cvlian yoveldRe.  

_ saylapavi kobos, sxiviri Terapiis dros, qacvis zeTi 
eniSneba Cais kovziT 2-3-jer dReSi, mkurnalobis kursis 
mTel periodSi da misi damTavrebis Semdeg kidev 2-3 kvira. 

_ kuWis wylulovani daava-
debis dros qacvis zeTi eniSne-
ba TiTo Cais kovziT 2-3-jer 
dReSi Wamis win. 

_ genitaliumis anTebiTi 
procesebis (koliti, erozia, en-
docerviciti) dros iyeneben qac-
vis zeTSi gaJRenTil tamponebs, 
an burTulebs s(5-10 ml erT 
tamponze) yovel dRe gamoc-
vliT, 10-15 procedura. 

qacvis preparatebis dasam-
zadeblad nayofis krefas iwye-

ben agvisto-seqtemerSi, maTTvis damaxasiaTebel Seferilo-
bis miRebis Semdeg. nayofis krefis dayovneba sasureli ar 
aris, radganac gadamwifebuli nayofebi rbildebian, xelebSi 
iWyliteba da gardaiqmnebian mwebare masad. nayofebi totebze 
“taroebis” saxiTaa ganlagebuli, (sur 2).   

taroebidan nayofebs erTi xelis mosmiT yrian  parkeb-
Si an specialur jamebSi an kidev mcenaris ZirSi afenen 
dolbandis naWers da masze   Camoyrian nayofebs. nayofis 
Segroveba xdeba mxolod mSral unislo amindSi. nayofebis 
Segroveba ufro srulyofilia wayinvebis Semdeg, romlis 
drosac adgili aqvs nayofebis gamoSroba–gamyarebas da isi-
ni ar isrisebian krefis dros. saqarTvelos pirobebSi, ro-
gorc barSi aseve mTaSi qacvis nayofebiT ikvebebian frinve-
lebi (didi da patara koWoba da SaSvebi mTebSi , xolo bar-
Si – yvela saxis frinveli). gvian SemodgomiT da zamTarSi 
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qacvis xe-buCqebze nayofebi TiTqmis aRar rCeba da amitom 
krefis am xerxs iSviaTad mimarTaven. 

kuneli – CRATAEGUS pentagyna (xuTbutkoiani). saqarTve-
loSi gavrcelebulia kunelis 8 saxeoba. yvelaze xSiria wi-
Teli - C. Kyrtostyla da Savi – C. pentagyna. –s Sedis Rosaceae –s 
ojaxSi. kuneli buCqi an 3-5 m simaRlis xea. ( sur 3) samedi-
cino miznebisaTvis ZiriTad gamoiyeneba xuTbutkoiani Savi 
kunelis nayofebi da yvavilebi.  

kuneli izrdeba foTlovan tyeebSi, metwilad mis fan-
jrebSi, tyispirebze, natyevar buCqnarebSi da a.S. am adgileb-
Si is gvxvdeba erTeulebis saxiT, tipiur rayas ar qmnis. 
vrceldena zRvis donidan 1900 metramde. uxvnayofmsxmoiarea, 
yvavilobs mais-ivnisSi, mwifdeba agvisto- seqtemberSi, Cven 
SeviswavleT kunelis saSualo mosavlianoba erT xeze da 
davadgineT damzadebis dasaSvebi normebi, rac erT mcenari-
dan saSialod 7-8 kg. udris, xolo misi nayofebis nedleu-
lis saSualo wliuri mosavlianoba 1,5 aTas tonamde aRwevs.    

kunelis moSavo-mowiTalo, naklebganviTarebuli nayo-
fis rbilobi Seicavs 15-mde flavonoidebs (2-5 %), romelTa 
Soris umTavresia giperozidi (40-50%). Seicavs agreTve limo-
nis, olealonis, ursulis, kratemusis, kofeinis, qlorogenis 
mJavebs aseve karotinoidebs, mTrimlav nivTierebebs, cximo-
van zeTebs, peqtinebs, flavonis da triterpenis giperozi-
debs. qolins, sitosterins, Saqars, vitaminebs, saponinebs. ku-
nelis foTlebi Seicavs: flavonoidebidan-kverecetins, kve-
recitins: karotinoidebs, acetilqonils, eTerovan zeTebs, 
saponinebs, oleanolis kofeinis, ursulis, qlorogenis, kra-
tegolis da akantolis mJavebs. Teslebi Seicaven glikozid 
eskulins (krategins). 

kunelis yvavilebSi napovnia: ursulis, leinolis, kofe-
inis, qlorogenis mJavebi agreTve kverecetini da eTerovani 
zeTebi (0,16%-made).  

samkurnalo miznebiT kunelis gamoyeneba uZvelesi dro-
idanaa cnobili. Tanamedrove medicinaSi kunelis nayofebisa-
gan da yvavilebisagan miRebuli fitopreparaturebi gamoiye-
neba, rogorc mastimulirebeli saSualeba gulis kunTebi-
saTvis, wnevis dasawevad da sxva. kurdRlebze dakvirvebebma 
uCvenes, rom kunelis eqstraqti amcirebs qolesterinis rao-
denobas sisxlSi. nayofebis eqstraqti krategini Sedis kom-
pleqsuri preparatis `kardiovalenis” SemadgenlobaSi, ro-
melsac iyeneben vegetatiuri nervozebis, stenokardiis, da 
sxva daavadebebis dros. klinikur praqtikaSi (Turmanaulis 
(1997) mixedviT gamoiyeneba kunelis nayofis nayeni (1:10) 70% 
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spirtze da Txevadi eqstraqti (1:1), es ukanaskneli mzaddeba 
herkolaciis meTodiT. kunelis yvavilebisa (5g) da nayofisa-
gan (15g) mzaddeba gamonacemi 200 ml. wyalze. kunelis gale-
nuri preparatebi (nayeni da Txevadi)  eqstraqti daeniSneba 
20-30 (100) wveTi 3-4-jer dReSi Wamis win. xolo monacemi – 
50ml. 2-3-jer dReSi Wamis win (gamonacemi inaxeba ori dRe). 
aqve ganvmartav, rom sityva `galenuri” ixmareba romael eqi-
mis galenis pativsacemad, romelic swavlobda mcenareul da 
cxovelur nedleuls specialuri damuSavebis saSualebiT. 
galenis preparatebs miekuTvneba nayenebi, eqstraqtebi, siro-
febi, zeTebi, spirtebi da a.S.    

kunelis xe-buCqebi farTodaa gavrcelebuli galis rai-
onSi (sofel saberiodan dawyebuli, arxis gayolebiT md. en-
guris wyalsacavamde, s. oqumi, aCigvara, ilori); oCamCiris r-
nSi squrCas midamoebi, s.naa); gulrifSis r-nSi md. kodoris 
marjvena sanapiro, md. kelasuris xeoba); soxumis raionebSi 
(md. gumisTis xeoba, s. eSera); gudauTis raionSi (saqarTve-
los samxedro gzis napirebi md. Savwyaladan dawyebuli md. 
bzifis xeobamde, miusera, liZava, picunda, riwa-auadxara). 

 kunelis nayofs agroveben momwifebis periodSi – seq-
tembridan wayinvebis dawyebamde, mTel mtevans nayofebiT 
mowyvitaven da alageben parkebSi. nayofebis mokrefa kune-
lebSi ar iwvevs maT did dazianebas da amitom maTi nedleu-
lis damzadeba miRebulia ganxorcieldes yovelwliurad. 

 nayofebs aSroben mzeze. gaSrobis dros 1m2 gafantaven 
4-5 kg. kunelis nayofs gadaafareben celofanis parks da 7-8 
dRis ganmavlobaSi aSroben am mdgomareobaSi. gamzadebul 
nayofebs aTavseben specialur tomrebSi da inaxaven mSral 
kargad ganiavebul oTaxSi. Teslis vargisianoba moicavs 2 
weliwads. 
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VAJA TODUA, NANA JANUKASHVILI, KHATUNA MEBONIA 
 

THERAPEUTIC SIGNIFICANCE OF ABKHAZIAN FLORA 
MEDICINAL PLANTS SEA-BUCKTHORN (HIPPOPHAE 

RHAMNOIDES) AND HAWTHORN 
 
 

In the given proceeding is described history of the usage of medical 
plants. There mostly are discussed plants spread in Abkhazia - Sea-buckthorn 
(Hippophae rhamnoides) and hawthorn, their usage in phytotherapy. There is 
described spreading area, chemical composition of those plants, medical Galeni-
cal preparations, their usage dosages, obtaining and storage rules and etc. 
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specialuri sargeblobis gamwvanebis perspeqtivebi  

Tbilisis centraluri botanikuri baRis  

magaliTze 
 

Seswavlilia saqarTvelos mecnierebaTa akademiis Tbi-
lisis centraluri botanikuri baRis, rogorc specialuri 
sargeblobis gamwvanebis obieqtis mxatvrul-arqiteqturuli 
gadawyvetis Taviseburebebi, SerCeul nakveTze mozardi mce-
nareulobis bio-ekologiuroba da dekoratiuloba. mocemu-
lia SerCeuli nakveTis gamwvanebis rekomendaciebi.  

sakvanZo sityvebi: centraluri botanikuri baRi, specia-
luri sargeblobis gamwvaneba. 

qalaqis keTilmowyobis RonisZiebaTa kompleqsSi gansa-
kuTrebul rols dekoraciuli mwvane nargavebi asruleben, 
rac arqiteqturuli ansablis ganuyofel nawils warmoad-
gens. dasaxlebuli adgilebisaTvis mxatvrulad gaSenebul 
parkebs, baRebs, skverebs da sxva mwvane nargavebs didi esTe-
tikuri, arqiteqturul-dekoraciuli mniSvneloba aqvs. esTe-
tikur mniSvnelobasTan erTad dekoraciuli mwvane nargavebi 
adamianis gamajansaRebeli saSualebaa, igi sisufTavis da 
sigrilis dauSreteli wyaroa. mwvane nargavebi wmends haers, 
zomiers xdis temperaturas, icavs haeris normalur teniano-
bas, anelebs qaris siZlieres. 

mwvane nargavebi funqciuri daniSnulebis mixedviT iyo-
fa sam ZiriTad jgufad:  

1. saerTo sargeblobis;  
2. SezRuduli sargeblobis; 
3. specialuri sargeblobis. 

specialuri daniSnulebis gamwvanebas miekuTvneba: dac-
viTi zona, wyaldamcavi zonis nargavebi, xanZarsawinaaRmdego 
nargavebi, sasaflaoebis gamwvaneba, sanergeebi da sayvavile 
meurneobebi, sportuli parki, sagamofeno parki, zoologiu-
ri parki da botanikuri baRi. [2,5]. 

botanikuri baRi – mwvane masivia, sadac nargavebi garkve-
uli sistemiTaa ganlagebuli maTi warmoSobis, sistematikis 
an geografiuli niSnis mixedviT da gankuTvnilia kultu-
rul-saganmanaTleblo da samecniero-kvleviTi muSaobisaTvis. 
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botanikur baRebSi warmoebs mcenareuli resursebis 
Seswavla qalaqebisa da dasaxlebuli adgilebis gamwvanebis, 
soflisa da satyeo meurneobis, mrewvelobis zogierTi dar-
gebis mcenareTa axali saxeobebiTa da jiSebiT gamdidrebis 
mizniT. aq ecnobian biologiuri mecnierebis miRwevebsa da 
mcenareTa farTo asortiments. 

botanikur baRSi aSeneben oranJereebs, saTburebs, kval-
saTbobebs, agreTve kulturul-saganmanaTleblo xasiaTis na-
gebobebs (muzeumi, leqtoriumi da sxva). 

botanikur baRebs awyoben  mravalricxovan mcenareTa 
jiSebTaTvis xelsayrel niadagebze, mravalgvari reliefis 
mqone teritoriaze sxvadasxva wyalsatevebiT, sadac mcenare-
Ta koleqciebi eqspoziciaSi ukeT iqneba warmodgenili [4]. 

kvlevis mizans warmoadgenda saqarTvelos mecnierebaTa 
akademiis Tbilisis centraluri botanikuri baRis, rogorc 
specialuri sargeblobis gamwvanebis obieqtis mxatvrul-ar-
qiteqturuli gadawyvetis Seswavla da gansazRruli nakve-
Tis gamwvanebis rekomendaciebi. 

kvlevis amocanebs Seadgenda: SerCeul nakveTze mozar-
di mcenareulobis bio-ekologiis da dekaratiulobis Ses-
wavla.  

baRis daproeqtebis principis da mcenareTa koleqcie-
bis Semadgenlobis gasacnobad Tbilisis botanikur baRSi 
tardeboda marSrutuli kvlevebi.  

fenologiuri dakvirveba Catarda aprobirebuli meTo-
diT [6],  risTvisac SerCeuli nakveTis Semdgomi gamwvanebis 
mizniT  mcenareebze vaxdendiT fenologiur dakvirvebas yva-
vilobaze, Teslmsxmoiarobaze, Teslcvenasa da foTolcvena-
ze. SeviswavleT maTi zrda-ganviTarebis Taviseburebebi da 
dekoratiuloba. 

baR-parkebis daproeqtebisas daculi unda iqnes gamwva-
nebul da gaumwvanebel (gzebi, bilikebi da moednebi) far-
TobTa Soris garkveuli Tanafardoba. daproeqtebul obieq-
tebze xeebis, buCqebis, yvavilebis da gamwvanebis sxva elemen-
tebis ganlageba mWidrodaa dakavSirebuli parkebisa da ba-
Rebis gegmarebiT stilTan. stili ewodeba arqiteqturul-
_mxatvrul dagegmarebis sistemas, rasac bunebrivi pirobebi, 
mwvane obieqtis farTobi, miznobrivi daniSnuleba da sxva 
faqtorebi gansazRvraven. mwvane  mSeneblobaSi arsebobs ori 
erTmaneTisagan gansxvavebuli gegmarebiTi stili: regularu-
li anu geometriuli da peizaJuri anu lanSafturi. xSirad 
am ori stilis SexamebiT axorcieleben Sereuli (Mixte) sti-
lis dgegmarebasac [4]. 
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regularuli stiliT dagegmareba xorcieldeba adamia-
nis gemovnebiT, yovelgvari bunebriobis gareSe. mcenareulo-
ba ganlagebulia geometriuli formis TargebSi, yvavilna-
rebSi, paralelurad an radialurad gaSenebul gzebze, xeiv-
nebze da sxva. xSirad gamoyenebulia formirebuli, gakreWi-
li xeebi da buCqebi/ 

peizaJuri stiliT baR-parkebis gegmarebisas ki piriqiT 
– icaven mcenareTa bunebriv formas. aq xeebis, buCqebis da 
yvavilnarebis dagegmareba Tavisufalia. 

botanikur baRi Tavisi mxatrul-arqiteqturul gadawy-
vetiT warmoadgens sabaRo-saparko xelovnebis nimuSs. is ga-
Senebulia ZiriTadad landSaftur stilSi, magram masSi 
gvxdeba regularuli gegmarebiTi elementebic, romlebic Za-
lian moxerxebulad aris CarTuli saerTo kompoziciSi.  

Tbilisis botanikur baRSi marSutuli svlis gasaadvi-
leblad baRis dasaTvalierebeli teritoria dayofilia 23 
nakveTad. [1]. 

regularuli gegmareba arisDZiriTadad baRis Sesas-
vlelTan, mexuTe nakveTi, gvirabTan arsebuli pirveli nakve-
Ti, meeqvse nakveTi, igi moicavs yvavilnaris ramodenime 
Targs, meCvidmete nakveTi, romelic parters warmoadgens.  

botanikuri baRis originalobas, unikalur landSafts 
ganapirobebs aq arsebuli mravalferovani mcenareuloba, 
romelic ori ZiriTadi jgufis saxiTaa warmodgenili: kul-
tivirebuli mcenareuloba, anu baRis mcenareTa koleqciebi 
da adgilobrivi, anu bunebrivi warmoSobis mcenareuloba. 
kultivirebul mcenareulobas baRSi daaxloebiT 70 ha far-
Tobi ukavia da warmodgenilia 2000-ze meti taqsoniT. adgi-
lobrivs ki – danarCeni 58 ha, romelic daaxloebiT 1500 sa-
xeobiTaa warmodgenili [3]. 

Cvens mier SerCeuli iqna baRis pirveli nakveTi, es nak-
veTi gvirabTan arsebuli nakveTia, romelic baRis centrs 
warmoadgens. igi damTvaliereblisaTvis erT-erT saCvenebel 
adgils warmoadgens, es nawili gankuTvnilia seirnoba – 
dasvenebisaTvis. aq gegmareba Sereul stilSia.  

baRis es nakveTi daproeqtebulia Semdegnairad: iyofa 
gzis marjvena da marcxena mxareebad. gvirabidan gzis mar-
jvniv yvavilnarebis Targebia. dekoraciul mebaReobaSi yva-
vilovan gaformebas didi mniSvneloba eniWeba. yvavilebs am-
ravleben adamianis esTetikuri moTxovnilebis dasakmayofi-
leblad. yvavilnari mosabezrebeli rom ar gaxdes, amitom aq 
yvavilebi yovelwliurad da sezonurad icvleba formis, fe-
ris da asortimentis mixedviT. yvavilnarSi gamoyenebulia: 



84 
 

kviriTava, georgina, zafrana, tita, sanvitalia, petunia, peri-
la, nasturcia, astra, nifofia pionebi da sxva. botanikosi 
karl line yvavilebis Sesaxeb ambobda ` rogorc cis sfero-
Si gafantuli vaskvlavebi amSveneben ciskidurs, aseve mra-
valnairi ferebiT yvavilebi amkoben cisqveSeTs~ [4]. 

yvavilnars agreTve amSvenebs vardebi: Stambiani varde-
bi, miniaturuli vardebi da kvinelizabedis vardebi. gvirabi-
dan odnav moSorebiT, gzis marjvniv aris dekoraciuli avzi, 
romelic gaformebulia lamazad moyvavile dumfarebiT da 
laqaSiT. es avzi gansakuTrebul silamazes aZlevs aq arse-
bul mxatvrul-arqiteqturul gaformebas.  

gzis marjvniv yvavilnarebTan merqniani mcenareebi gan-
lagebulia ZiriTadad soliterebad (gegmarebiT stili). xo-
lo gvirabidan gzis marcxniv _ ferdobia, aq merqniani mcena-
reebi qmnian mcire kompoziciur jgufebs (lanSafturi sti-
li). isini amagreben ferdobs. garda dekoratiuli Tvalsaz-
risisa, merqniani mceenareebi haeris sisufTavisa da sigri-
lis dauSreteli wyaroa.  

Cvens mier aRniSnuli nakveTis Semdgomi gamwvanebis miz-
niT SeviswavleT mozardi mcenareulobis bio-ekologia, Cava-
tareT fenologiuri dakvirveba da gavnsazRvreT dekoratiu-
loba. kvlevis Sedegebi mocemulia cxrilis saxiT (1. 2). 

avRwereT botanikuri baRis SerCeul nakveTze arsebuli 
merqniani mcenareebi, romlebic warmodgenilia 24 ojaxis, 38 
gvaris, 51 saxeobiT. maT Soris CrdiloeT amerikis 4 saxeoba, 
samxreT amerikis – 1, xmelTaSuazRveTis – 2, kavkasiuri – 10, 
himalauri – 1, aRmosavleT aziuri – 24, evropuli – 3.  

sasicocxlo formis mixedviT xe mcenarea – 22 saxeoba, 
buCqi – 26, liana – 3. yvela Seswavlili saxeoba yvavilobs 
da Teslmsxmoiarobs. TiToeuli saxeoba mcire raodenobiTaa 
warmodgenili (<10), maT Soris 13 maradmwvanea, danarCeni fo-
Tolmcveni. maTi didi nawili gvalva- da yinvagamZla, rac 
perspeqtiulobaze miuTiTebs. saukeTeso zrda-ganviTarebiT 
gamoirCevian mSrali, subtropikuli da zomierad Tbili 
klimatis mcenareebi, rac aRniSnuli nakveTis gamwvanebisTvi-
saa gaTvaliswinebuli, Tumca morwyvis pirobebSi kargi 
zrda-ganviTarebis maCveneblebi aqvT teniani subtropikuli 
klimatis mcenareebsac. 

fenologiuri dakvirvebis mixedviT zafxulSi yvavi-
lobs: Koelreuteria peniculata, Thelycrania sanguinea, Sophora japonica, Sop-
hora sorbifolia, Spiraea bumalda, Cotoneaster salicifolia, Pyracantha crenulat, 
Jasminum officinalis, Campsis radikans. danarCeni saxeoba yvavilobs 
gazafxulze. 
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Seswavlili saxeobebi msxmoiaroben periodulad, rac 
obieqtis gamwvanebis TvalsazrisiT mniSvnelovania. 

Semodgomisas dekoratiulobiT gamoirCevian FfoTlis 
SeferviT: Celtis caucasica, Zelkowa carpinifolia, da Parrotia persica.  

varjis formiT gamoirCevian : Salix babylonica, Berberis levis, 
Celtis occidentalis, Laurocerasus officinalis, Sorbaria sorbifolia,  Cotoneaster 
salicifolia, Cotoneaster henryana, Taxus baccata,  Grewia biloba, Lonicera cap-
rifolium, Koelreuteria paniculata da Cupressus sempervirens pyramidalis. 

Reros formiT gamoirCevian: Jasminum officinale da Jasminum 
nudiflorum. yvavilobisas dekoratiulobioT gamoirCevian: Berbe-
ris vulgaris, Robinia pseudoacacia, Cercis siliquastrum, Cercis chinensis, Sop-
fhora japonica, Spiraea bumalda, Chaenomeles japonica, Cotoneaster nitens, 
Jasminum nudiflorum, Syringa vulgaris, Viburnum opulus, Lonicera nitida, 
Rosmarinus officinalis, Clematis vitalba, Tamarix hohenackeri, Campsis radi-
cans, Erianthus purpurascens, Yucca gloriosa da Opuntia phaeacantha. 

nayofmsxmoiarobisas dekoratiulobiT gamoirCevian: 
Acer velutinum, Berberis vulgaris, Robinia pseudoacacia, Cotoneaster nitens, 
Cotoneaster salicifolia, Cotoneaster henryana, Pyracantha crenulata, Taxus bac-
cata, Lonicera pileata, Sambucus racemosa da Clematis vitalba.  
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baRis SerCeul  nakveTze  gamoyenebuli  mcenareebis 
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botanikuri baRi ar unda iyos gadatvirTuli geometri-
uli gegmarebiT, miuxedavad amisa SevitandiT mcire rekomen-
daciebs amave nakveTis gamwvanebisaTvis.  

gvirabis kedelis mcire nawils faravs namdvili kampsi-
si anu tekoma Campsis radicans, foTolmcveni liana mcenarea. 
lianebi ewodeba moqnil da sustReroan mcenareebs. dekora-
ciul mebaReobaSi mxviara mcenareebi gamoyenebulia aradeko-
rirebuli nawilis dasafaravad, an mxatvruli Tvalsazri-
siT ufero adgilebSi, sadac sicocxle da xalisi SeaqvT. 
agreTve lianebi mcire adgilsac iWeren, amitom isini Seuda-
reblebi arian im SemTxvevebisaTvis, rodesac xeebis, buCqebis 
an yvavilnarebisTvis ar aris sakmarisi adgili [4].  

Cven SemTxvevaSi arsebuli mcenare SeiZleba gamoviye-
noT mxatvrul-dekoratiuli TvalsazrisiT, raTa ufro gava-
lamazoT da metad dekoratiuli gavxadoT es kedeli. ami-
saTvis saWiroa mTlianad davfaroT kedeli tekomiT.  
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tekoma CrdiloeT amerikis foTolmcveni liana mcenarea. 
tekomas Reroze uviTardeba sahaero fesvebi, riTac is emag-
reba qvian kedels 20 m-mde simaRleze. Adekoratiulia yvavi-
lebiT, masiurad yvavilobs ivlis-agvistoSi, nayofi mwifde-
ba noember-dekemberSi. swrafmzardi mcenarea da itans – 20 
gradusamde temperaturis xanmokle dawevas, kargad itans ha-
erisa da niadagis simSrales. advilad itans kreWas, mrav-
ldeba TesliT, fesvis kalmebiT, gadawveniT.  

garda amisa, garSemo SevitandiT ramodenime maradmwvane 
buCqs, radgan dekoratiuli gaformeba zamTarSic igrZnobo-
des.  magaliTad, balearuli bzas (Buxus balearica.)  gamoviyeneb-
diT bordiuris saxiT.  

balearuli bza bunebrivad gavrcelebulia balearis 
kunZulebze, sadac simaRliT TiTqmis 15-200m aRwevs. marad-
mwvane maRali buCqia an saSualo xe. gvalvisa da yinvis sak-
maod amtania. Cveulebrivi bzaze ufro swrafadmzardia. yva-
vilobs april-maisSi, nayofmsxmoiarobs agvistoSi. amravle-
ben TesliT da kalmiT. kargad egueba kerWas. 

gamoyenebuli mcenareebi TavianTi bio-ekologiiT da de-
koratiulobiT perspeqtiulebia. Tbilisis botanikuri baRis 
niadagur-klimaturi pirobebi srulebiT akmayofilebs SerCe-
uli mcenareebis zrda-ganviTarebas.  

amrigad, Seswavlil iqna SerCeul nakveTze mozardi mce-
nareulobis bio-ekologiuri Taviseburebebi da dekaratiulo-
ba. amave nakveTze gavakeTeT mcire rekomendaciebi gamwvanebas-
Tan dakavSirebiT. kerZod, gvirabTan arsebuli kedeli daifa-
ros  mxviara mcenariT Campsis radicans -iT, xolo gvirabis gar-
Semo Setanil iqnas Buxus balearica  bordiuris saxiT.  
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MARINA ZARKUA, DAREJAN GELASHVILI 
 

THE DEVELOPMENT PROSPECTS OF GREENERY PLANTING  
OF SPECIAL USE ON THE EXAMPLE OF TBILISI’S CENTRAL 

BOTANICAL GARDEN 
 
Peculiarities of art-architectural determinations of Tbilisi’s central botani-

cal garden under the Academy of Sciences of Georgia, as the object of greenery 
planting of special use, as well as bio-ecologic and decorativeness of the grown 
plants on the selected plot are learnt. Recommendations on planting of greenery 
on the selected plot are given.   
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sabunebismetyvelo mecnierebaTa seria 
 

Tamar SiukaSvili, maia Rvinjilia 

 

antibiotikebis kompleqsuri moqmedeba 

mikroorganizmebis zrda-ganviTarebaze 
 

antibiotikebis moqmedebis efeqturoba damokidebulia 
mikroorganizmis zrda-ganviTarebis stadiaze, koncentracia-
ze, kontaqtis xangrZlivobasa da temperaturaze. adre  Cvens 
mier Sewavlili iyo stomatologiur praqtikaSi  gamoyenebu-
li zogierTi antibiotikis, kerZod, kompleqsuri naerTebis 
gavlena mikroorganizmebis zrda-ganviTarebaze (1, 2). aRmoC-
nda, rom antibiotikebis kompleqsuri moqmedeba mTeli rigi 
mikroorganizmebis mimarT ufro efeqturia, vidre zogierTi 
maTganis cal-calke. 

aqedan gamomdinare, SeviswavleT Semdegi antibiotikebi:     
1. Cicatrene (100mg/ml); 
2. Dermocombin (sacxi); 
3. Neosporin (sacxi); 
4. Septomyxin forte (sacxi);  

sxvadasxva koncentraciebis moqmedeba Semdeg test-mik-
roorganizmebze:  baqteriebi – Escherichia coli, Staphylococcus aure-
us, Bacillus subtilis, Streptoccus sp. da aqtinomicetebi – Nocardiopsis 
dassohvillei, Actinomyces griseus. 

test-mikroorganizmebs vzrdidiT myar sakveb areebze, 
kerZod, aqtinomicetebs  – krasilnikovis CP-1 sakveb areze, 
(KNO3-1g; K2HPO4-0.5g; NaCL – 0.5g; Mg SO4 – 0.5g; FeSO4-kvali; 
CaCO3-1kg. saxamebeli – 20g; agari – 20 g; onkanis wyali – 
1l), baqteriebs xorcpeptonian agarze (xpa). 

antibiotikebis moqmedeba mikroorganizmebis zrda-ganvi-
Tarebaze Seswavlili iqna n. egorovis meTodebis gamoyene-
biT (3). cdis Sedegebi moyvanilia #1 cxrilSi. 

rogorc cxrilidan Cans, aRniSnuli nivTierebebi SerCe-
viTad moqmedeben sakvlevi kulturebis zrda-ganviTarebaze. 

SedarebiT maRal aqtivobas avlens I, II da IV nivTiere-
ba. (daTrgunvis zonis sididea 8.0 – 16.5 mm), gamonakliss war-
moadgens  Streptococcus, sp, romlis mimarT I da II nivTiereba 
SedarebiT dabalaqtiuria (daTrgunvis zonis sididea 5.0mm). 
rac Seexeba III nivTierebas, igi nakleb aqtivobas iCens sak-
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vlevi kulturebis mimarT, xolo saerTod ar moqmedebs 
Streptococcus sp, da A. griseu-is zrda-ganviTarebaze. 

damzadebul iqna sakvlevi nivTierebis sxvadasxva kon-
centraciebis Semdegi kombinaciebi: 

 
Dermacombin+Neosporin+Septomyxih – 1:1:1 (V) 
Dermacombin+Neosporin+Septomyxih – 2:1:1 (VI) 
Dermacombin+Neosporin+Septomyxih – 3:1:1 (VII) 
Dermacombin+Neosporin+Septomyxih – 1:2:1 (VIII) 
Dermacombin+Neosporin+Septomyxih – 1:3:1 (IX) 
Dermacombin+Neosporin+Septomyxih – 1:1:2 (X) 
Dermacombin+Neosporin+Septomyxih – 1:1:3 (XI) 
Dermacombin+Neosporin+Septomyxih – 2:1:2 (XII) 
Dermacombin+Neosporin+Septomyxih – 2:1:3 (XIII) 
 

Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 1:1:1 (XIV) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 2:1:1 (XV)  
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 3:1:1 (XVI) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 1:2:1 (XVII) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 1:3:1 (XVIII) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 1:1:2 (XIX) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 1:1:3 (XX) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 2:2:1 (XXI) 
Cicatrene (100mg/ml) +50mg. Dermacombin + 50mg Neosporin – 3:2:1 (XXII) 

 
Seswavlili iqna am kompleqsuri naerTebis moqmedeba 

gamosakvlevi kulturebis zrda-ganviTarebaze (cxrili 2, 3). 
cdis Sedegebma gviCvena, rom antibiotikebis kompleqsuri 
moqmedeba sakvlevi kulturebis mimarT sxvadsxvaa. 

am preparatebis Tavdapirvel aqtivobasTan SedarebiT 
aRniSnuli kompleqsebis moqmedeba maRalefeqturia aqtinomi-
cetebis mimarT, kerZod, am kompleqsTa moqmedeba, yvela Se-
fardebiT Zlier efeqturia Actinomyces griseus-is (daTrgunvis 
zonis sididea 13.0 – 21.5 mm) mimarT, xolo. 

cxrili 1 
 

mikroorganizmebi antibiotikebi 
I II III IV 
daTrgunvis zonis sidideebi, mm 

Escherichia coli 8.0 9.5 2.5 14.5 

Staphylococcus aureus 9.5 9.0 2.5 13.0 

Bacillus subtilis 8.5 8.0 2.5 13.0 
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Streptococcus sp. 5.0 5.0 0.0 11.0 

Nocardiopsis dassolvillei 15.0 12.5 4.0 16.5 

Actinomyces griseus 11.0 6.0 0.0 10.5 

 
cxrili 2 

antibiotikebis kompleqsuri moqmedeba  
mikroorganizmebis ganviTarebaze 

 
mikroorga-

nizmebi 
kompleqsuri naerTebi 

V VI VII VIII IX X XIO XII XIII 
daTrgunvis zonis sidide, mm 

Escherichia coli 7.0 9.0 9.0 12.0 11.0 10.0 15.0 11.0 10.0 

Staphylococcus 
aureus 

8.0 8.0 7.0 9.0 9.0 10.0 10.0 10.0 10.0 

Bacillus subtilis 8.0 7.0 7.0 9.0 7.5 11.5 11.0 10.0 10.0 

Streptococcus 
sp. 

8.0 13.0 10.0 7.0 8.0 8.0 8.5 8.0 7.0 

Nocardiopsis 
dassolvillei 

21.0 19.0 17.0 17.0 14.5 18.0 20.0 18.0 19.0 

Actinomyces 
griseus 

13.0 16.0 13.5 18.0 16.0 20.0 21.5 17.5 21.0 

 
N. dassonvilleis-s zrda-ganviTarebas Zlier Trgunavs Derma-

combin+Neosporin+Septomyxin naerTTa kompleqsi yvela Sefarde-
biT (daTrgunvis zonis sididea 17.0 – 21.0mm), gamonakliss 
warmoadgens aRniSnuli kompleqsi SefardebiT 1:3:1, sadac mi-
si moqmedeba SedarebiT dabaelefqturia. 

Dermacombinl+Neosporin+Septomyxin naerTTa kompleqsi Se-
fardebiT 1:1:3 maRalefeqturia agreTve  E.coli-s (daTrgunvis 
zonis sididea 15.0 mm) mimarT. 

 
antibiotikebis kompleqsuri moqmedeba  

mikroorganizmebis ganviTarebaze 
cxrili 3 

 
mikroor-
ganizmebi 

kompleqsuri naerTebi 
XIV XV XVI XVII XVIII XIX XX XXI XXII 

daTrgunvis zonis sidide, mm 
Escherichia 

coli 
6,0 7,0 8,0 8,0 8,0 8,0 8,0 8,0 8,0 

Staphylo-
coccus au-

9,0 9,5 8,0 10,0 10,5 10,5 10,0 10,0 9,0 
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reus 
Bacillus 
subtilis 

6,0 7,0 7,0 5,0 6,0 6,0 7,0 7,0 7,0 

Streptococ-
cus sp. 

8,5 11,0 11,0 6,0 7,0 9,0 10,0 9,5 10,0 

Nocardiop-
sis dassol-

villei 

16,0 16,0 16,0 14,0 13,0 13,5 15,0 15,0 16,5 

Actinom-
yces grise-

us 

13,0 14,0 15,5 15,0 15,0 16,0 15,0 14,0 15,5 

 
amrigad, cdis Sedegad miRebuli Sedegebis analizi gvi-

Cvenebs, rom antibiotikebis kompleqsuri moqmedeba mTeli 
rigi mikroorganizmebis mimarT ufro efeqturia, vidre zo-
gierTi maTganisa cal-calke. antibiotikebis mizanmimarTuli 
kompleqsuri gamoyenebiT miiRweva sakvlevi test-obieqtebis 
zrda-ganviTarebis ufro efeqturi daTrgunva. 
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3. Н. С. Егоров. Выделение микробов-антагонистов и биологи-
ческие методы учета их антибиотической активности. М., 
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TAMAR SHIUKASHVILI, MAIA GVINJILIA 
 

THE COMPLEZ EFFECTS OF ANTIBIOTICS ON THE 
DEVELOPMENT AND GROWTH OF THE MICROORGANISMS 

 
In some cases the complex effects of antibiotics on the microorganisms 

are more effective, than the using them each one separately. 
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g e o g r a f i a 
 

melor alfeniZe 

 

danaRmuli arealebi da garemos  

usafrTxoeba 

 
Tanamedrove arastabiluri msoflios politikur-geog-

rafiuli mdgomareobis suraTis warmosaCenad sakmaod Rrma 
da safuZvliani gamokvlevebi mimdinareobs. maTi umravlesoba 
(T. F. Homer-Dikson, 1991 Моро-Дефарж Ф., 1996) xSiri lokaluri 
dapirispirebebis mizez-Sedegobrivi modelebis SemuSavebisake-
naa mimarTuli. Cveni amocana ufro rTulia: SeiaraRebuli da-
pirispirebebis geografiuli aspeqtebis geoekologiuri Sede-
gebis (alfeniZe, 2006) warmodgena, jer kidev, mraval kiTxvaze 
moiTxovs pasuxis gacemas. es exeba regionuli konfliqtebis 
Sedegebis bunebriv sistemebze zemoqmedebis parametrebis gan-
sazRvras, regionebis mdgradi ganviTarebis miRwevisa da gare-
mos obieqtebis regulirebis principul Tu konkretuli Ro-
nisZiebebis SemuSavebas, garemos Secvlili da marTvas damor-
Cilebuli fragmentebis geografiul Sefasebebs.  

naRmebi, miwis qveS Cafluli, zedapirze gabneuli an ra-
ime simaRleze dakidebuli sabrZolo masalaa, romlebic 
(tanksawinaaRmdego – tsn, fskeruli anu zRviuri da qveiTsa-
winaaRmdego – qsn) moqmedebaSi Sexeba SemTxvevaSi (ICRC, 
1996), an detonaciiT (distsanciurad) modis. maTi feTqebadi 
nivTierebis masa 2-9 kg, qsn-is 10-250 gramia. danaRmvas mimar-
Taven mowinaaRmdegis SeteviTi an ukandaxevis operaciebis 
dezorganizacia-Seferxebis, strategiuli obieqtebis an/da 
satransporto komunikaciebis dacva-blokirebis, momaragebi-
sa da kavSirgabmulobis paralizebis, socialuri arastabi-
lurobis, aseve materialur-teqnikuri momaragebis nageboba-
Ta dacvis mizniT. 

qsn-is 15-20%-iani ganTesviT cocxali Zalis Setevis 60-
80%-ian SeCerebas aRweven, xolo msxvrevadi qsn-is 2 mwkrivad 
ganTesvisas mowinaaRmdege 60-70% cocxali Zalas kargavs. am 
Sedegis miRwevas ki aviaciisa da artileriis 30-40%-iani gaz-
rda moundeboda. naRmebis maRali ~efeqturobis~ miRwevis 
mizniT sul ufro farTovdeba maTi teqnologiuri srulyo-
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fa: am mxriv, sakmaod gavrcelebulia xeebze an boZebze daki-
debuli (cxrili #3) msxvrevadi naRmebi, romelTa moqmedeba-
Si moyvana martivi (simZimis dawneva, daWimva) da advilia. ga-
moyenebaSia, aseve mimarTuli, gabneviTi da ~mxtunavi~ (dazia-
nebis efeqturoba 7800 m), mcire SeryeviT moqmedebis – seismu-
ri, mikroskopuli, sinaTlis an eleqtromagnituri impulsiT 
detonaciis unaris naRmebi.  

amJamad, msoflioSi aseuli milionobiT naRmia ganTav-
sebuli. Tavdacvis mizniT naRmebi ganaTavses suecis arxis 
perimetrsa (26 mln naRmi) da gdr-sa da gfr-is sazRvarze, 
CrdiloeTi da samxreTi koreas Soris, md. gumisTisa da en-
guri-hes-is arxis (afxazeTi) sanapiroebze, vietnamis saomar 
Teatrebze. naRmebis ganTavsebas qveynebis samTavrobo Zale-
bic iyenebda: opoziciis mxardaWeris braldebiT somalis 
samxedroebis mier mwyemsi-momTabareebis saZovrebis danaRmva; 
vietnamis SeiaraRebuli Zalebis mier kambojis soflebis 
qsn-is `zolebis~ Seqmna; vietnamis armiis tais-kambojis 
sazRvris gadaketva; angolis omSi, komunikaciebis mwyobri-
dan gamoyvanisa da momaragebis Seferxebis mizniT, aseve av-
RaneTSi gzebisa (sur. #1) da bilikebis, xideebisa da marCxi 
fonebis danaRmva; kambojaSi `wiTeli qxmerebis~ mier, yaCaRu-
ri Zarcvisagan mosaxleobis dacvis mizniT, tyis masivebisa 
da brinjis plantaciebis, aseve sakarmidamo nakveTebis (ICRC, 
Davies, 1994) perimetrebis danaRmva.  

birTvuli, qimiuri da baqteriologiuri iaraRis msgav-
sad, qsn-bi ar ansxvaveben samxedro Zalas Tu mosaxleobas, 
ar gaaCniaT programireba, naRmi aTeuli wlobiT kontrols 
ar eqvemdebareba da brZanebebs ar emorCileba, ar icavs mo-
laparakebis pirobebs cecxlis Sewyvetis, zavisa da mSvido-
bis Sesaxeb, ar arCeven sakuTar da mowinaaRmdege Zalas, Sem-
TxveviT gamvlels.  

qsn-bis sabrZolo moqmedebis SenarCuneba 75-80 weliwadze 
met xans grZeldeba: vietnamisa da laosis 30-40 wlis win gan-
Tavsebuli naRmebi amJamadac feTqdebian. meore msoflio omis 
`warsulis eqo~ awindel evropasa da afrikaSi vlindeba – 
iRupeba qalebi, bavSvebi, moxucebi. gaeros generaluri mdiv-
nis yofil moadgilis – iasuSi akaSis (1997 w) motanili faq-
tebi: `kampuCiaSi (kambojaSi) ...davinaxe yavarjniani mozarde-
bi, mxedveloba dakarguli da takvebiani dedebi. maT ar SeeZ-
loT Svilebze zrunva, sakvebis mopoveba...~. ...Sveulmfrenidan 
davinaxe mravali wlis ganmavlobaSi `gaSeSebuli~ sivrce, 
radgan is `savsea~ naRmebiT.~ i. medoqsis (ICRC, Maddoks, 1997) 
mixedviT angolas mosaxleobis 1,5% naRmebze afeTqebiTaa da-
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zaralebuli. am qveynis yovel 334-e mcxovrebs (alfeniZe, 2006) 
gadatanili aqvs erTi an orive kiduris amputacia. kambojaSi 
yovel 236-e mcxovrebs (wjsk, wiTeli jvris saerTaSoriso ko-
miteti, 1995) dakarguli aqvs kidurebi an mxedveloba.  

 
sur. #1. danaRmuli gza avRaneTSi 

 
qsn-is ganTavseba zogierT postkonfliqtur qveynebSi 

(Алпенидзе, 2006; 2007) 
cxrili # 1 

 
qveynebi mosaxleoba, 

mln kaci 
farTobi, 
aTasi km² 

naRmebis  
raodenoba 
mln cali 

angola 12,5 1246,7 15,5 

libia 5,98 1759,5 12,0 
mozambiki 19,1 799,4 3,0 
eritrea 4,0 117,6 1,0 
sudani 28,9 2505,0 1,0 
eTiopia 59,7 1104,3 0,5 
avRaneTi 28,8 652,1 10,0 
kamboja 11,9 181,0 10,0 
erayi 22,5 435,1 10,0 
vietnami 79,5 331,7 3,5 
bosnia da 
hercogovina 

3,8 
 

51,13 
 

6,0 
 

xorvatia 4,6 56,54 6,0 

 
samxedro uwyebebisa da arasamTavrobo organizaciebis 

monacemebiT (cxrili #1) konfliqturi, postkonfliqturi 
qveynebis lokalur ubnebze (alfeniZe, 2005; 2006) ganTavsebu-
lia 119 mln naRmi. meore msoflio omidan dRemde ~cxeli 
wertilebi~ 400 mln naRms moiTvlis. maTi umravlesoba am 
bolo 20-30 wlis ganmavlobaSi (ICRC, Maddoks, 1997) ganaTav-
ses. postsabWour qveynebSi danaRmva amJamadac mimdinareobs. 
gaeros mesangreTa departamentisa da wjsk-is (1996 w) monace-
mebiT militaristuli qveynebis samxedro arsenalSi kidev 
100 mln naRmi inaxeba.  

rogorc Cans, planetis yovel 48 mcxovrebs TiTo naRmi 
`elodeba~. zog qveyanaSi (angola, libia, bosnia-hercogovina, 
xorvatia, kamboja) ganTavsebuli naRmebis raodenoba am qvey-
nebis mosaxleobas aWarbebs kidevac. amJamad 70-ze meti qveya-
na (ICRC, Maddoks, 1997) danaRmulia, xolo 15 maTgani Zlier 
dazianebulad iTvleba. maT Sorisaa egvipte, irani, angola, 
avRaneTi, erayi. amsobaSi ki, saomari moqmedebebi da danaR-
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mvis procesi jer ar SeCerebula: yofili iugoslaviis kon-
fliqtis dros dReSi 7-8 aTasi naRmis ganTavsebas (Chaloiner 
and Mannion, 1996) aswrebdnen. gamalebuli danaRmva mimdinare-
obda, agreTve yarabaxis, cxinvalis regionis, CeCneTis, afxa-
zeTis, sumgaiTis, dnestrispireTis, ferganis, tajikeTis re-
gionebSi. am konfliqtebSi (Алпенидзе, 2004; 2006; 2008) ganTavse-
buli naRmebi ramdenime milions, xolo danaRmuli ubnebis 
farTobi aTeul mln (cxrili, #2) ha-s aRwevs.  

danaRmuli arealebis saSiSroebis mosaxleobaze asax-
vis Sesaxeb saerTaSoriso organizaciebis damkvirveblebi 
dasaxiCrebulTa ricxvis mkveTr zrdas adastureben. ubedur 
SemTxvevaTa ricxvi ZiriTadad bavSvebsa da mozardebze mo-
dis: namibiaSi (1980-1990-iani ww) naRmebze (ICRC, 1996; Maddoks, 
1997) dasaxiCrebulTa 88%, mozambikis (1994-1996-iani ww) ki 68% 
mSvidobiani mosaxleoba gamodga.  

konfliqturi regionebis daqveiTebuli ekonomikuri do-
nis reabilitacia mosaxleobis fizikuri gadarCenis moTxov-
naa. amitom, danaRmuli sivrcis saSiSroebisa da safrTxis 
miuxedavad, devnilTa arCevani sacxovrebel adgilebSi uci-
lobeli dabrunebaa. msgavs regionebSi ki dasaxlebebi da sa-
vargulebi savalalo pirobebSia. repatriaciis adgilebSi 
sasoflo savargulebis damuSavebam ubedur SemTxvevaTa 
zrda (ICRC, Maddoks, 1997) gamoiwvia: avRaneTisa da pakistanis 
devnilTa repatriaciisa da sacxovrisis xelaxali aTvisebis 
(1992 w-dan) etapze naRmebze afeTqebebis 250%-iT zrda dafiq-
sirda. msgavsi tragediebi repatriaciis Semdgomac ar Sem-
wydara: monitoringis Sedegebi dazaralebuli mosaxleobis 
raodenobis zrdaze metyvelebdnen, romelic mosaxleobis ga-
daadgilebiT yofila gamowveuli.  

 
konfliqturi qveynebis danaRmuli miwis savargulebi 

cxrili # 2  
@ 

qveynebi farTobi 
(aT. km²) 

danaRmuli 
miwebis  
farTobi 
(aT. km²) 

danaRmuli  
miwebis  

xvedriTi  
wili (%) 

danaRmvis simW. 
(aTasi naRmi  

km-ze) 

angola 1246,7 872,69 70,0 17,8 
libia 1759,5 580,65 33,0 20,67 
avRaneTi 653,0 448,0 68,0 22,27 
kamboja 181,0 32,85 18,2 31,0 

 
naRmebis veraguloba mozardebis (12-15 wlamde) dasaxiC-

reba-sikvdilianobis gamowvevaSic gamoixata. am riskebs Tavi-
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si mizezebi aqvs: danaRmuli fragmentebis gamafrTxilebeli 
niSnebis ugulvebelyofa; repatriantebis mier sakuTari (amJa-
mad danaRmuli) miwebis damuSaveba; saxifaTo ubnebze saqon-
lis garekva; danaRmuli ubnebis gavliT wylis maragis Sevse-
ba; SeSis mozidva; `saTamaSo nadiroba~; naRmebis suvenirebad, 
koleqciebad (avRaneTi, irani: ICRC, McGrath, 1996) gamoyeneba.  

saomar sivrceebSi qsn-iT miyenebuli krizisul-katas-
trofuli Sedegebis miuxedavad, maTi warmoeba sruliadac ar 
Senelebula. naRmebis warmoebas axdenen 56 qveynis 100-ze meti 
kerZo da saxelmwifo kompaniebi. am iaraRis eqsportSi 340-350 
tipis modifikacia (ICRC, Anderson, 1995) monawileobs. XX s-is 
50-ian wlebSi am sawarmoTa mier 5 mln/ww naRmi damzadda.  

naRmebis mwarmoebel militaristul qveynebs Sorisaa: 
ruseTi, aSS, CexeTi, erayi, pakistani, rumineTi, vietnami. naR-
mebis msoflio eqsportis xvedriTi wili sagrZnoblad ga-
zardes (cxrili #3) evropulma (belgia, bulgareTi, safran-
geTi, ungreTi, didi britaneTi) da azia-afrikis (egvipte, is-
raeli, pakistani, singapuri) qveynebmac.  

 
Tanamedrove naRmebis tipebi 

cxrili #3 
 

naRm. 
tipebi 

mwarmoebeli
qveyana 

ganTavsebis qveynebi 
regioni 

maxasiaTebeli 
niSnebi 

 
1 2 3 4 

GVY ruseTi dnestrispireTi, afxazeTi,
cxinvalis regioni,  

azerbaijani, tajikeTi,  
CeCneTi 

cilindruli 
korpusi,  
dawneviTi  

moqmedebis, iniR-
beba miwis qveS,  
trinitroto-

luoli  
(240 gr.),  

sasikvdilo  
Sedegi. 

GJV 3-2 ruseTi,  
CexeTi,  
germania, 
CineTi, 

iugoslavia, 
Crd. korea. 

dnestrispireTi, afxazeTi,
cxinvalis regioni,  

tajikeTi, azerbaijani,  
CeCneTi, samx. aRm. azia,  

kamboja. 

Camosakidebeli, 
feTqdeba  
simebis 

daWimviT,  
liTonis  

namsxvrevebi 3-5 
m-ze ifanteba, 

azianebs 
msxverpls. 

GVL-6 ruseTi,  
avRaneTi,  

yofili ssrk-is  
respublike-bi, samx. aRm. 

aqvs dawneviTi 
moqmedebis xis 
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CineTi,  
vietnami, ko-

rea 

azia, avRaneTi. korpusi, trinit-
rotoluolis 

muxti,  
detonatori 

Valsella 
vs-5 

italia,  
singapuri  

(licenziiT) 

samx. da samx. aRm aziis 
qveynebi 

dawneviTi  
moqmedebis,  
korpusi  
plastika, 
ganTavseba:  
xeliT,  

distanciurad. 
gamovlena 

gaZnelebuli. 

Valmara 
69 

italia, 
singapuri, 
analogi:  
CineTi,  
samxreT  
afrikis  

respublika 

afrikis qveynebi, samx. aRm. 
evropa 

xtunavs 1 m-ze. 
detonaori:  

daWimva, dawneva, 
xteba da 
feTqdeba.  
liTonis 

namsxvrevebi  
letaluri  

Sedegi D=25 m. 
GAV-1 ruseTi,  

yofili ssrk 
avRaneTi, yofili ssrk-is 

qveynebi 
danaRmva  

distanciuri 
TviTmfrinaviT,  

afeTqeba  
SeryeviT,  

mimzidveli 
formis, saSiSia 
bavSvebisaTvis. 
tipebi: `pepela”, 

`mwvane  
TuTiyuSi”. 

V18F1 aSS, Cile, 
samx. korea, 

ruseTi,  
samxreT  
afrikis  

respublika 
 indoeTi. 

centr. amerikis, yofili 
ssrk-is, afrikis, samx. aRm. 

aziis qveynebi. 

msxvrevadi.  
moqmedeba:  

mimmarTveli  
distanciuri,  
feTqdeba:  
isvris  

burTulebs, 
azianebs R=50 m. 

metsaxeli  
`damRa~ 

72, 72b, 
72C 

CineTi, 
samxreT 
afrikis 

respublika 

kamboja. vietnami moqmedeba  
dawneviTi. 

eleqtronuli 
(72B da 72 C) 

mowyobilobis, 
likvidacia: Se-

xebiT. aqvs 
TviTlikvida-
ciis unari 
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msoflioSi, amJamad naRmebis warmoebis umTavres korpo-
raciebs (British Aerospase, Thorh-EMI, Ferranti, Nobel, Motorola da Texas 
Instruments) Soris sami italiuri kompania (Tecnovar, Valsella Mec-
canotecnica da BRD Difesa e Spazio) yvelaze gamorCeul eqsportio-
rad iTvleba. amave dros, Fiat-is koncernis kuTvnili kompanie-
bis - Valsella Meccanotecnica da BRD Difesa e Spazio-s sawarmoebis mi-
er 1982-1985 ww-Si naRmebis eqsportma eraySi $ 9 mln Seadgi-
na. naRmebis nominaluri Rirebuleba $ 100 mln/ww Seadgens da 
iaraRiT vaWrobis wliur kapitalbrunvas ($ 20 mlrd) sag-
rZnoblad CamorCeba. naRmebisagan dazaralebuli qveynebi (av-
RaneTi, angola, kamboja, somali da mozambiki) am iaraRs, 
rogorc wesi, ar awarmoeben.  

rogorc Cans, mesame eSelonis qveynebis samxedro `dax-
marebis~ damkvidrebuli praqtika naRmebis warmoebis ganux-
reli zrdaa. qsn-ebi martivi warmoebiTa da dabali ($ 3,0-7,0) 
TviTRirebulebiT gamorCeva. amis gamo, samoqalaqo konfliq-
tebsa Tu teroristul aqciebSi qsn-bis gamoyenebas sakmaod 
farTod mimarTaven. 

saomar moqmedebebSi daWrilebis gadarCenis mizniT tra-
nsportisa da samedicino personalis mobilizacia, samkurna-
lo punqtebis mowyoba da medikamentebis damzadeba samxedro 
momsaxureTa 20-25%-is dakavebas moiTxovs. maTi saqmianobis 
Seuferxebeli da drouli uzrunvelyofa waramtebis winapi-
robaa, xolo danaRmuli fragmentebi – xelSemSleli faqto-
ria. danaRmul zolebSi pacientebis 1/3-sa da kidurebis ampu-
tirebuli invalidebs 3/4-s sisxlis gadasxma Wirdeba. omSi 
Cabmuli qveynebs es fufuneba (donorTa deficiti) ar gaaCni-
aT. amitomac, aq sisxlis mowamvlisa da malariiT, sifili-
siT, hepatitiT daavadebebi farTodaa gavrcelebuli. 

daWrili pacientebis medikamentozuri mkurnaloba da 
profilaqtikuri medicina sakmaod Zviri, Tumca uSedego sia-
movnebaa: samkurnalo resursebze samedicino dafinansebis 
25%-is (erayis qurTistanSi 60%) xarjvis miuxedavad, avRane-
Tis pacientebis hospitaluri mkurnalobis (ICRC, MacGrath, 
1995) dabali (4%-ze naklebi) wili dafiqsirda; bavSvTa daa-
vadebebis - diarea (faRaraTi) da nawlavTa (ICRC, Pillger, 1992) 
mwvave infeqcia (pnompenis bavSvTa saavadmyofo) xSirad le-
taluri SedegebiT (9 mln/ww) damTavrda; bavSvTa sikvdilia-
nobis zrda `politikur uwesrigobas~ (susti administrireba, 
gadatrialebebi, diqtatoruli reJimebi, saerTaSoriso boiko-
ti da izolacia) ukavSirdeba. aseT qveynebSi gaZnelebulia 
samedicino sistemis aRdgena, savaqcinacio muSaobis efeqtu-
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roba, medikamentebis (ICRC, loretti, 1995) miwodeba. amitom, kambo-
jis (1975w.) mosaxleobis malariisa da tuperkuliozis kere-
bis likvidaciis miuxedavad, am daavadebaTa dafiqsireba 90-i-
an wlebSic (ICRC, Pillger, 1992) SeimCneoda. am SemTxvevaSi, efeq-
turi RonisZiebaTa realizaciis xelSemSleli piroba medper-
sonalis ukmarisobacaa: kambojaSi 27 aTas mosaxleze erTi 
eqimi modis. Sedareba: avstraliis erT eqimze (ICRC, Patterson, 
1994) saSualod 438 kaci modis.  

danaRmuli ragionebis postkonfliqturi reabilitacia 
an saavtomobilo da sarkinigzo xazebis rekonstruqcia, 
wyalmomaragebisa da eleqtrogadamcemi sistemebis mowesri-
geba did siZneleebs ukavSirdeba. sakomunikacio sistemis de-
zorganizacia ki xels uwyobs fasebs zrdas, inflacias, sa-
vaWro da Sida sabazro urTierTobaTa daqveiTebas, ganaTle-
bis sistemis moSlas, mosaxleobis iZulebiTi migracias, ga-
remos mowesrigebis Seferxebas, regionebis mdgradi ganviTa-
rebis damuxruWebasa da a.S. amis gamo, mosaxleobas Sokuri 
mdgomareoba da fsiqologiuri (ICRC, Boyden, 1994) aSliloba 
unviTardeba: umweobis grZnoba, dardis Semowola, gaborote-
ba, Ramis koSmarebi, Zilis moSla, mexsierebis nawilobrivi 
dakargva, koncentraciis daqveiTeba, emocionaluri aqtiulo-
ba, fsiqikis nevruli Seryevebi, fsiqo-paTologiuri recidi-
vebis gamovlinebebi.  

aRniSnuli Sefasebis dasturia kambojis erT-erTi oja-
xis (aRwerilia elen minottis mier) tragedia: `wiTeli qxme-
rebis~ mier mokluli (1984 w) kambojeli qvrivis vaJiSvilis 
naRmze daRupvam da mcirewlovani gogonas fexis amputaciam 
dedis fsiqikis moSla gamoiwvia. qalbatonma dakarga koncen-
traciisa da iniciativis unary, dedobrivi instiqti... kidu-
ris dakargvam qaliSvils ojaxuri bedniereba ar arguna, ver 
miiRo ganaTleba, SromiTi saqmianoba da praqtikuli (ICRC, 
Overtoom et al, 1995) unar-Cvevebi...~  

konfliqturi qveynebis daqveiTebuli mrewveloba amci-
rebs daxmarebis gawevas: somalis invalidTa sareabilitacio 
centrSi (q. hargeisa) fsiqologiuri mkurnaloba ver xerxde-
boda. gaZarcvuli fsiqiatriuli dawesebuleba, usaxsrobis 
gamo, daixura (ICRC, Cahill and Farah, 1995) kidec. konfliqturi 
regionebis (kamboja da vietnami, erayi da avRaneTi) invali-
debi maTxovarTa urdos avseben.  

Cans, rom qsn-is sacalo dabali ($ 3-dan 30-mde) fasis 
miuxedavad, sazogadoebas igi sakmaod Zviri ($ 3-5 aTasi/kac-
ze) ujdeba. invalidTa xvedri ki gariyva da izolaciaa. inva-
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lidebis mimarT (ICRC, Davies, 1994) gulgriloba, Wori da mis-
tikuri miTebi (`takvis airi wamlavs tvins~, `invalidi Tar-
sia~) vrceldeba. sazogadoebis am fenis xvedri – qurdoba, 
alkoholizmi da narkomania, mudmivi risxva da devnaa.  

naRmebi, Cveni drois mZime da masStaburi (UNSG, 1994; 
1995; Бутрос Бутрос Гали, 1994) problema aRmoCnda. eqspertebi 
miuTiTeben naRmebiT garemos gabinZurebis Sesaxeb. am stati-
is avtori Seecada naRmebis mier garemos maRaltoqsikuri 
gabinZurebis faqtebis analizis Sesrulebas. faqtebi ki saxe-
zea: danaRmuli fragmentebis sameurneo saqmianobasTan (miwis 
damuSaveba) dakavSirebuli krizisebis (ICRC, Giannou and Geiger, 
1995) geoekologiuri siZneleebi; sameurneo infrastruqturis 
(fermebi, gadamamuSavebeli, sasawyobe meurneobebi), satran-
sporto sistemis dezorganizacia da gasaRebi bazris moSla.  

garemos negatiuri cvlilebebi Cans poskonfliqturi 
vietnamis teritoriaze: mcenareuli safaris ganadgureba, nia-
dagis struqturis Secvla (darRveva); savargulebis produq-
tiulobis daqveiTeba; centraluri vietnamis (kuangCis pro-
vinciis – gio linisa da vin linis midamoebi) niadagis pro-
duqtiulobis Semcireba (ICRC, Minan, 1995) da brinjis mosav-
lianobis 50%-iT dacema; avRaneTis danaRmul (ICRC,Aqa, 1994) 
velze 264 aTasi Txisa da cxvaris dacema (zarali $ 31,6 mln) 
da msxvilfexa rqosani saqonlis, cxenebisa da aqlemebis, 
aseve iSviaTi saxeobebis - afrikisa da ceilonis spiloebis, 
libiis gazelis, avRaneTis jiqis, ruandis gorilebis masiu-
ri (zarali $ 155 mln) ganadgureba. 

naRmebis mier veluri bunebis damRupvleli moqmedeba 
Cans gaeros garemodacviTi programis (UNEP) masalebSi. maT 
Sorisaa: ekologiuri (iran-quveiTis omi) wonasworebis (UN-
GA, 38/383, 1983) darRveva, niadagsafaris degradacia, mcenare-
Ta vegetaciis procesis Seneleba, faunis ganadgureba, Sxam-
qimikatebis bunebriv sistemaSi Semodineba, sparseTis ubis 
(1991 w) ekosistemis gamousworebeli (niadagebis nayofieri 
fenebis ganadgureba) gardaqmna, niadag-gruntebis gafantva, 
~gafxvierebuli~ gruntebis struqturis daSla da erozia, 
mdgradobis unaris Semcireba; zRvis bioresursebis (Tevzi, 
kreveti) sabinadro marCxi wylebis bioekologiuri negati-
vizmi da aqvaresursebis sagrZnobi dacema.  

dasturdeba, rom naRmebis gamoyeneba ramdenadme aCqa-
rebs tyis masivebis ganadgurebis tendencias. danaRmuli mi-
wis savargulebis sameurneo saqmianobis SezRudvis pirobeb-
Si, saTbobs an samSeneblo Tu saqonlis sakveb produqts 



105 
 

mxolod tyis resursebi an xexilis baRebi Seadgenen. amis 
gamo, saxezea kulturuli nargavebis swrafi ganadgureba, ga-
Cexili tyeebis sadrenaJo sistemis moSla, gruntis wylebis 
donis Secvla, saleki plantaciebisa da sanapiro mangruli 
bardebis an diunebis (ICRC, Roberts and Williams, 1995) uaryofi-
Ti asaxva aqvafaunisa da floris produqtiulobaze.  

postkonfliqturi arealebis meurneobis aRdgenis pir-
vel etapze, xSirad ver xerxdeba sasoflo-sameurneo da sa-
yofacxovrebo obieqtebis – irigaciuli sistemebis aRdgena-
aTviseba da dacva. dambebis, wyalsacavebis, mdinarebis, zRvis 
(tbis), arxebis sanapiroebze `gardasul dReTa~ nakvalevebi 
garemos saSiSroebas (sasmeli wyliT sargeblobis SezRudva, 
epidemiebi) hqmnis. ase, magaliTad, afrikis CrdiloeT perife-
riaze omebis grigali naxevarsaukuneze ufro meti xnis win 
iyo. dRes ki egvipteli beduinebi danaRmuli ubnebis am `jo-
joxeTis mindvrebs~ axlos ar ekarebian. es mitovebul-gave-
ranebuli miwebi (75 aTasi km2) CrdiloeTi afrikuli `laS-
qrobis~ droidan (Artsh, 1984; Donovan, 1994) britanuli, germa-
nuli, franguli da italiuri naRmebiTaa `daTesili~. danaR-
mulli `eSmakis mindvrebi~ mxolod beduinTa SiSs rodi iw-
vevs. es `mZime seni~ pandemiuri gavrcelebisaa da kacobrio-
bas globaluri ekologiuri katastrofiT emuqreba.  

konfliqturi qveynebis politikuri stabiluroba, eko-
logiuri usafrTxoeba da ekonomikuri done garemos mdgoma-
reobiTaa ganpirobebuli da `mesame samyaros~ garemoze 
(ICRC, Gebremmedhin et al., 1989) aisaxeba. naRmebiT garemos gabin-
Zurebis faqtebs yuradReba am ori aTeuli wlis win mieqca. 
gaeros humanuri sakiTxebis eqspertebis (i. eliasoni) mier 
aRiarebulia garemos komponentebze naRmebis gamanadgurebe-
li moqmedeba. gamoirkva gabinZurebis xangrZlivi negatiuri 
efeqtebi, romlis optimizacia fizikuri gawmendis (ICRC, An-
derson, 1995) gziTaa SesaZlebeli. rogorc Cans, feTqebadi niv-
Tierebebis negatiuri Sedegebi umTavresad savargulebSi ai-
saxeba, xolo maTi ganlagebis ukontrolo sistemas mZime 
ekologiuri gamovlineba moaqvT. naRmebi garemos obieqtebs 
kidev didxans `daicaven~. am iaraRis TviTlikvidacias xan-
grZlivi dro (70-80 weli) bunebrivi resursebis aTvisebis 
dayovnebas (ICRC, Eliason, 1995. gv. 176) moiTxovs.  

rogorc Cans, gabinZurebuli garemos imperatiuli eko-
logiuri mimarTeba: naRmebiT gabinZureba rogorc avadobis, 
tramvebisa da sikvdilianobis (sicocxlis xelyofis) mizezi, 
warmoadgens garemos degradaciis erT-erT yvelaze mZime 
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formas, seriozulad aryevs adamianis janmrTelobas, saf-
rTxes uqmnis mis sicocxles.  

amgvarad, Tanamedrove etapis sazogadoebis umTavresi 
amocanas garemos bunebrivi ier-saxis SenarCuneba da misi 
mdgomareobis optimizacia warmoadgens. igi TaobaTa kvlav-
warmoebis (stokholmis deklaracia, 1972; tolba, 1992) uwyve-
ti jaWvis yoveli rgolis movaleobacaa. mecnierebisa da sa-
zogado moRvaweTa (tolba, h. brutlendi, u. kekoneni, a. gori) 
gancxadebebi da kvlevebis Sedegebi garemos mdgomareobis 
problemas sazogadoebrivi (politikuri urTierTobebi, siRa-
ribis aRmofxvra, usafrTxoebis miRweva) aspeqtebis (WCED, 
1991, XV-XVI; Kekonen, 1992; UNEP, Tolba,1992) gverdiT ayenebs.  

danaRmuli obieqtebis funqcionirebis aRdgena regione-
bis ganviTarebis aucilebeli saqmianobaa. reabilitaciis ga-
reSe matulobs umuSevroba, izrdeba inflacia, saxezea sam-
rewvelo produqciis gaufasureba, siRaribe da siRatake (Ro-
berts and Williams, 1995; UNGA, 49/357, 1994), iZulebiTi migracia, 
marginaluri savargulebis produqtiulobis Semcireba, ga-
remos damatebiTi (Anderson, 1995) zarali, soflis mosaxleo-
bis iZulebiTi migracia, umuSevroba, wylis deficiti, ekono-
mikuri donis daqveiTeba, garemos gabinZureba da geoekolo-
giuri riskebi. cxadia, rom naRmebisa da Wurvebis maRali 
koncentraciiT miRweuli garemos susti (mowyveladi) mdgo-
mareoba socialurad arasasurveli, ekologiurad saxifaTo 
da ekonomikurad gaumarTlebelia.  

postkonfliqturi regionebis meurneobis reabilitacia 
miwis savargulebis, socialuri da samrewvelo obieqtebis 
aRdgenas moiTxovs. saxnav-saTesi miwebis (cxrili, #3) danaR-
mvis maRali xvedriTi wili Cans kambojaSi (18,2 %), libiaSi 
(33 %), avRaneTSi (68 %), angolaSi (70 %). am qveynebSi naRme-
bis ganTesvis xvedriTi simWidrove 17800-22300 cali/km2-ia, xo-
lo kambojaSi kidev ufro 3(1,0-32,0 aTas/km2) metia.  

gaeros eqspertebis monacemebiT, mxolod mavingis (ango-
lis samxreT-aRmosavleTi nawili) nayofieri miwebis danaR-
mvisa da mosaxleobis iZulebiTi migraciis gamo, amJamad mi-
webis nawili srulebiT gaveranebulia. am qveyanaSi, mosavli-
anobis Semcirebis Sedegad, 1994 wels wjsk-is sasursaTo 
daxmarebis xarjebi $ 8,6 mln-s aRemateboda. ziani miadga zim-
babves soflis meurneobas. am qveynis (zambiis sazRvarTan) 
saxnavi miwebis (farTobi 1,1 mln akri) didi nawili, mosax-
leobis mier mitovebulia. miwis savargulebis fragmentebi 
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aRricxulia vietnamsa da angolaSi. Tumca, aq omebi meoTxe-
di saukunis win Sewyda.  

gaeros eqspertebis daskvniT aufeTqebeli naRmebi da 
Wurvebi aferxeben sameurneo saqmianobas: samrewvelo indus-
triis (gzebi, aeroportebi, gavSirgabmulobis kvanZebi, eleq-
trofikaciis sistema) damuxruWeba; miwebis damuSavebisa da 
irigaciis, aseve bunebrivi resursebis Zebna-Ziebis samuSaoTa 
Seferxeba. aRniSnulis dasturad angolis, kambojisa da av-
RaneTis miwebis gaveranebis faqtebic sakmarisia: am qveynis 
dasamuSavebeli miwebis 27%, sxva monacemebiT ki 68% (Westing 
et al., 1995) xmarebidan amovardnilia; sarwyavi arxebis sistemis 
naRmebiT izolaciis Sedegad kambojis brinjis mosavlianoba 
Semcirda. eqspertebis mtkicebiT ki kambojis sasoflo-same-
urneo warmoebis zrdas 135 % unda Seedgina, xolo avRane-
Tis sasoflo produqciisa da mecxoveleobis gaormagebis 
(Anti-Personnel Land Mines: Fried ar Foe?, 1996; Anti-Personnel Land Mines: 
An overview, 1996) varaudi-prognozi arsebobda. 

regionalurma dapirispirebam da lokalurma konfliq-
tma gverdi verc saqarTvelos auara. afxazeTis konfliqtis 
sabrZolo TeatrebSi calkeuli fragmentebis danaRmva ucxo 
ar yofila. aq, 6 danaRmuli fragmenti (alfeniZe, 2006) gamoi-
yo, romlebTa 15 ubanze miwaSi 150 aTasi naRmia (cxrili, # 
4) Cafluli.  

rogorc cxrilidan Cans, afxazeTis omis eqo aisaxa ara 
marto adamianTa uSualo dasaxiCrebebasa da ramdenime aTeu-
li adamianis msxverplSi, aramed saxezea omis msvlelobis 
Teatrebis danaRmvebis Sedegad - dasaxlebuli fragmentebis 
sakmaod didi (98-119 km2, saSualod 110 km2) farTobis xan-
grZlivi droiT mwyobridan gamosvla, rac xels uSlis ro-
gorc sasoflo-sameurneo (saxnav-saTesi miwebi, sasoflo-sa-
meurneo kulturebi, sasoflo dasaxlebebi, miwis savargule-
bi, seliteburi miwebi), ise samrewvelo da socialuri (saqa-
laqo dasaxlebebi da gareubnebi, industriis obieqtebi), ase-
ve satransporto infrastruqturisa (saavtomobilo da sar-
kinigzo gzebi, bilikebi) da tyeebis, aRdgena-ganviTarebis 
saqmianobas.  

amgvarad, danaRmuli fragmentebi Tanamedroveobis erT-
erTi umTavres problemad iqca. naRmebi sul ufro aufasure-
ben adamianTa keTildReobas, arTmeven resursebis gamoyenebi-
sa da mosaxleobis Tavisufali gadaadgilebis saSualebas, 
ekonomikuri ganviTarebis Sansebs. danaRmuli arealebi iwve-
ven bunebrivi resursebisa da ekosistemebis dadegradacias.  
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afxazeTis danaRmuli fragmentebi 
cxrili #4. 

 
 

 
humanuri kacobriobis umTavres amocanebs mosaxleobis 

Tavdacva da keTildReobis miRweva warmoadgenen. am mizniT, 
mudmivi profilaqtika da praqtikuli saqmianoba mimdinare-
obs. mosaxleobis dasaxiCrebis Tavidan acileba da dacva 
danaRmuli arealebis gauvneblebas moicavs. Segnebuli ka-
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cobrioba am mizans emsaxureba. naRmebis ganTavsebis winaaR-
mdeg TviT samxedro uwyebis eqspertebic gamodian. danaRmu-
li fragmentebis agegmva da koordinatTa sistemaSi moqceva 
saerTaSoriso samarTliTaa (ICRC, 1996) gaTvaliswinebuli. 
Tumca, mas omSi TiTqmis aravin asrulebs. amis gamo, saxezea 
ara marto mowinaaRmdegis, aramed sakuTari jarisa da mosax-
leobis msxverpli. yofili samxedroebi (a. greemi) adastu-
rebdnen vietnamSi, amerikeli jariskacebis sakuTar naRmebze 
afeTqebebis (ICRC, 1996) faqtebs. msgavsi daskvnebi gamoitanes 
aSS-is Tavdacvis institutis (Karniol, 1995) mkvlevarebmac.  

 
 

 
 
 
 
 
 
 
 
 
 
naRmebis globaluri saSiSroebis Sesaxeb adeqvaturi 

azris Camoyalibeba da sruli gaTaviseba, naRmebis gamoyene-
bis akrZalvis farTo kampaniis gaCaRebas iwvevs. humanuri an 
sakanonmdeblo organizaciebis mier miRweulia am iaraRis 
mwarmoebeli koncernebisa Tu kompaniebis sagrZnobi tran-
sformacia. kompaniebis nawili am iaraRis gamoSvebis nac-
vlad, misi calkeuli detalebis damzadebas Seudga. koncer-
nma Motorola-m 72 B tipis naRmebis gamoSveba, saerTaSoriso 
organizaciebis gavleniT, SesamCnevad Seamcira da mikropro-
cesorebis warmoebaze gadavida. naRmebis evropeli mwarmoeb-
lebi (umTavresad, italiuri) singapurSi gadavidnen. profi-
li Secvales naRmebis mwarmoebelma avstraliurma kompanieb-
mac. isini naRmebis amfeTqebeli simebis damzadebiT arian da-
kavebuli. firmebis nawili danaRmuli velebis gauvneblobas 
ewevian: samxreTafrikuli kompania (Mecham), naRmebis 25 wli-
ani warmoebis Semdeg, mozambikSi 1900 km samimosvlo gzebis 
naRmebisagan gawmendis konsorciumis (afinansebs gaero) mTa-
vari monawile gaxda; germanuli saavtomobilo kompania (Da-
imler-Benz) quveiTSi naRmebisagan gauvneblebis msxvil (mocu-
loba $ 100 mln) kontraqts asrulebda. danaRmuli arealebis 
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gauvnebleba, sakmaod xangrZlivi procesia. ase, magaliTad, 
avRaneTis umsxvilesi hes-is (kajaqai) reabilitaciam gauvneb-
lebis 10 wliani saqmianoba moiTxova.  

naRmebis sacalo dabali fasebis ($ 3-30) miuxedavad, 
erTi `nakeTobis~ gauvnebleba $ 300-dan 1000-mde meryeobs. gae-
ros gamoTvlebiT, amJamad miwaSi Cafluli naRmebis gauvneb-
leba $ 33 mlrd moiTxovs. naRmebis gawmendis dabali tempis 
gaTvaliswinebiT, am saqmianobas 10-11 saukune daWirdeba. er-
Ti mesangre dReSi mxolod 50 m2farTobis naRmebisagan gaw-
mendas axerxebs. amasobaSi, yovel gauvnebel naRmze 20 axali 
naRmis ganTavsebas aqvs adgili. gauneblobis procesi xSi-
rad mesangreTa daRupvas iwvevs. statistika gviCvenebs: yove-
li 100 aTasi naRmis gauvneblobas saSualod 20 mesangris 
sicocxle ewireba. maRalia, mesangreTa dasaxiCrebis (0,4 ‰) 
maCvenebelic. quveiTis danaRmuli miwis fragmentebis gauv-
neblebam $ 800 mln moiTxova da 83 maRali profesionali me-
sangris sicocxle Seiwira.  
 

 
 
 
 
 
 
 
 
 
 
 
 
danaRmuli arealebis gauvnebleba da naRmebis indus-

triis SeCereba Tanamedroveobis umTavres problemaTa Soris 
(hipertonia, Sidsi, terorizmi, birTvuli iaraRi, garemo-ada-
miani) ganixileba. daanaRmuli areebis sruli gawmendis far-
Tod gavrcelebuli meTodi skmaod neli, xangrZlivi (jgufi 
dRe-RameSi 500-mde naRms auvneblebs) da saSiSi (daRupva 0,2% 
dasaxiCreba 0,4%) saqmianobaa. naRmebis gauvneblebas gawvrT-
nili ZaRlebis, meqanikuri (tralebi, sagorav-satkepni, saxni-
siani) teqnikis, eleqtromagnituri (radarebi, mikrotalRebi, 
lazerebi) da detonaciuri xelsawyoebis, qimiuri saSualebe-
bis (Bird, 1994; Evans, 1995) gamoyenebiT aRweven.  
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idealuri teqnikuri aRWurviloba da srulyofil teq-
nologiis naRmebis gamwmendi (gaeros standartiT 99,6%) sa-
Sualebebi kacobriobas jer ver SeumuSavebia. sazogadoebas 
`naRmuri zaralis~ ekonomikuri da ekologiuri masStabebis 
grandiozuloba jer kidev ara aqvs aRqmuli. arada, am mxriv, 
umTavres problemaTa Sorisaa: qsn-is warmoebis mTliani an 
nawilobrivi SeCereba; naRmebis gamoyenebis sruli an nawi-
lobrivi akrZalva; danaRmuli velebis gauvneblobis organi-
zacia; dazaralebulTa sruli samedicino reabilitacia; da-
naRmuli qveynebis ekonomikuri aRmavlobis programebis rea-
lizacia. am problemebis masStabebad aRiarebulia danaRmu-
li fragmentebis sazRvrebis dadgena, maTi ganTavsebis sim-
Widrovis warmodgena da mosaxleobis potenciuri riskis ga-
movlineba. am mizniT, monitoringis sistemis amuSaveba didi 
moTminebiT elodeba Tavis praqtikul realizacias.  

amasobaSi, sazogadoeba awyobs qsn-is akrZalvis saagita-
cio aqciebs, ayalibebs aRWurvisa da daxmarebis saerTaSori-
so organizaciebs da a.S. am saqmianobas uSedegod ar Cauvli-
a. Camoyalibda wiTeli jvrisa da invalidTa saerTaSoriso 
gaerTianebebi, naRmebis problemaTa sakonsultacio jgufebi, 
norvegiis saxalxo daxmareba, gaeros devnilTa umaRlesi 
komisariati, bavSvTa daxmarebis fondi... sazogadoebis samo-
mavlo efeqturi nabijebi moiTxovs mosalodneli riskis Se-
saxeb codnis miRebas, misi Semcirebis alRos gamomuSavebas, 
usafrTxoebis seqtoruli programebis (danaRmuli fragmen-
tebis aRmoCena moniSvna, gauvnebleba, samedicino momsaxure-
oba, regionis ekonomikuri aRorZineba da ekologiuro usaf-
rTxoeba) integraluri da sakoordinacio ZalisxmevaTa kon-
solidacias. 

naRmebis gamoyenebis nawilobrivi SeCerebis mizniT, am 
iaraRis mwarmoebel qveynebSi (Cili, ungreTi, italia, polo-
neTi, didi britaneTi) miRweulia gadawyvetileba naRmebis eq-
sportis akrZalvis, warmoebis Senelebis an nawilobrivi Se-
Cerebis, modernizaciis (TviTlikvidaciis unariani naRmebi), 
gamoyenebis Semcirebisa da akrZalvis (avstralia, kanada, 
xorvatia, dania, fineTi, didi britaneTi, saqarTvelo), nawi-
lobrivi (safrangeTi, italia, didi britaneTi, aSS) an sru-
li ganadgurebis (germania, xorvatia, kanada, niderlandebi, 
sar, zimbabve) Sesaxeb.  

amave dros, 70-mde qveyana dadebiTad afasebs Cveulebri-
vi SeiaraRebis calkeuli saxeebis warmoebis SezRudvas, xo-
lo naRmebis warmoebis, vaWrobisa da gamoyenebis srul ak-
rZalvas mxars uWers 118 (maT Soris, saqarTvelo) saxelmwi-
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fo. yvelaze dazaralebuli kontinentis (afrika) naRmebisa-
gan gawmendis deklaracia (maputu, mozambiki, 1997 w) miuTi-
Tebda am iaraRis globaluri akrZalvis Sesaxeb. briuselis 
konferenciis daskvniTi deklaraciis (1997 w) mixedviTa da 
gaeros generaluri assableis rezoluciiT (# 51/45S), agreT-
ve 15 qveynis mxardaWeris Sesabamisad konstatirebulia qsn-
is warmoebis, Senaxvis, vaWrobis, gasxvisebisa da gamoyenebis 
akrZalvebis Sesaxeb.  

amgvarad, postkonfliqturi arealebis saomari moqmede-
bebis `gardasul dReTa~ sakmaod saxifaTo gamoZaxili Tana-
medroveobis metad aqtualuri problemaa, romlis saSiS re-
cidivebs kidev saukuneebi unda velodoT. Cven umTavres saz-
runavs sabrZolo moqmedebebis mavne Sedegebis likvidacia 
warmoadgens. am mizniT Catarebuli samuSao jer kidev Sorsaa 
stabiluri mdgomareobis misaRwevad. postkonfliqturi area-
lebis ekonomika ki uciloblad moiTxovs regionebis srul 
reabilitaciasa da maRali socialur-ekonomikuri donis miR-
wevas, ekologiurad usafrxo garemos Seqmnasa da politiku-
rad gawonasworebuli mdgradi sistemis Camoyalibebas.  

arada, Tanamedrove mecnierul-teqnikuri da srulyofi-
li teqnologiuri baza sazogadoebis sameurneo saqmianobas 
garemos Zireuli da uprecedento masStabiT Secvlisaken mi-
marTavs. am pirobebSi, umTavresi amocana garemos bunebrivi 
ier-saxis SenarCuneba, misi optimizacia da momavali Taobebi-
saTvis uvnebeli gadacema Cveni sadReiso amocanaa. mecnierTa 
gancxadebebi da gamokvlevebi garemos usafrTxoebis prob-
lemas gadaudebel amocanaTa Soris ayenebs. qveiTsawinaaR-
mdego naRmebis muqara ki, maTi met-naklebad mWidrod ganTav-
sebis arealebSi, mimarTulia ara mxolod cocxali Zalisa 
da mosaxleobis sicocxlis xelyofisaken, aramed maTi sacx-
ovrisis, dakavebuli miwis savargulebis, wyalmomaragebis, 
satransporto komunikaciebis, samrewvelo da sayofacxovre-
bo daniSnulebisa da sxv. sasicocxlo infrastuqturis obi-
eqtebis dangrevisa da gabinZurebisaken. am mxriv, saxezea qsn-
is mier regionebis socialur-ekonomikuri, ekologiuri gan-
viTarebis Semaferxebeli rolis utyuaroba. 
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omebi da regionebis ekologiuri  

Sedegebi 
 

saomari moqmedebebiT bunebriv garemoze miyenebuli Se-
degebi Tanamedrove sazogadoebis SeSfoTebas iwvevs. am nega-
tiuri movlenebis SeswavliT mravali samecniero dargia da-
kavebuli. sabrZolo moqmedebebis saxifaTo aspeqtebi gare-
mos negatiuri `anTropogenizmis~ (socialur-ekonomikuri, um-
Tavresad geoekologiuri) gamovlinebaSi unda veZeboT. omebi 
geografiul sivrceSi mimdinareobs. saomari Teatrebi buneb-
riv garemoSi vrceldeba da mis elementebTanaa dakavSirebu-
li. aki, napoleoni ambobda kidec: `...viomeb imdens, ris SesaZ-
leblobas geografia anu reliefi, hava, tye-Rre, mdinareebi 
da sxv. momcems...~.  

sabrZolo moqmedebebis mier garemos elementebis gansa-
kuTrebiT mZime da negatiuri ekologiuri gardaqmnebis aSka-
ra gamovlinebis mkafio magaliTi sparseTis yures konfliq-
turi (1990-1991 ww) areali warmoadgens. msgavsi konfliqtebis 
garemoze asaxvis gamanadgurebeli efeqtebi, biologiuri va-
riantuloba da postkonfliqturi sivrcis adgilobrivi mo-
saxleobis omisSemdgomi cxovrebis xarisxi, mecnier-specia-
listebisa da praqtikosebis (saerTaSoriso BirdLife-is direq-
tori, doqtori maikl randsi) zrunvisa da kvlevis sagans 
warmoadgens.  

mravali kvlevebis Sedegad sparseTis yures omis mZime 
Sedegebi dasturdeba: akvatoriaSi 25-30 mln bareli (1 bare-
li – 158,988 l) navTobis CaRvriT gamowveuli wylis zeda-
pirze `Savi laqis~ mier sanapiro zolis (560 km) zRvis eko-
sistemis Zireuli darRveva; quveitis navTobsadenebis midamo-
ebSi xuTi navTobmzidi tankeris dabombvis gamo wylis zeda-
pirze 1500 km2-is farTobis navTobis afskis, xolo xmeleTze 
(navTobis WaburRilebis midamoebi) aseulobiT Zabris ormo-
ebSi ~Savi tbebis~ formireba; am ~navTobsatevebis~ xanZrebi-
dan haerSi 13,7 aTasi tona/dReSi bolisa da Wvartlis Se-
mofrqveva; quveitis udabnoebis 25 %-is muriT dafarva. amis 
Sedegad saxezea frinvelTa masiuri (300 aTasi frTa) daRup-
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va, gruntis wylebis gabinZureba, miwis savargulebis gavera-
neba, gaudabnoebis efeqtis zrda, qimiuri qarxnebidan haerSi 
toqsikuri da radioaqtiuri nivTierebebis Semodineba, sam-
xedro nagebobebis (bunkerebi, Txrilebi, tranSeebi) mier 
vel-mindvrebis gaCanageba, mZime transportis (tankebi, qveiT-
Ta sabrZolo manqanebi) moZraobis Sedegad sagzao arterie-
bis dazianeba da a.S.  

erayis navTobis sabadoTa ubnebis (zedapiruli gavrce-
leba) Zlieri bombardirebi Rrma ormobidan ~navTobis Sad-
revnebis~ amofrqvevebma garemos Zlier gabinZurebas xeli Se-
uwyo. aRniSnuli negativizmis mZime ekologiur da kancero-
genul efeqtebs aTeulobiT wlis ganmavblobaSi unda velo-
doT. maT Soris umTavresia: garemos fizikuri ganadgureba 
da cocxali bunebis SesamCnevi (calkeuli saxeobebis gaqro-
ba) zarali; Sxam-qimikatebis, navTobis ~guburebisa~ da xan-
Zris narCenebiT garemos gabinZureba; masiuri ganadgurebis 
iaraRiT garemos elementebis radiologiuri, qimiuri, bio-
logiuri da baqteriologiuri saSiSroebebi; cocxali bune-
bis fizikuri (tyeebis intensiuri gaCexva, ukontrolo nadi-
roba) ganadgureba, ekosistemuri rRveva (bunebrivi wylebis 
toqsikuroba, niadagebisa da haeris gabinZureba) da geoeko-
logiuri (gaudabnoeba) procesebis intensifikacia.  

yofili sabWoTa sivrcis konfliqtebidan gansakuTrebu-
li sisastikiT CeCneTis lokaluri omi gamoirCeva. aRiarebu-
lia (Зонн и др., 2002; Алпенидзе, 2007) misi totaluri ekologiu-
ri degradaciis aSkara negatiuri Sedegebi. am regionis eko-
logiur katastrofas amZimebda ruseTis federaluri Seiara-
Rebuli SenaerTebis aSkarad araproporciuli (cocxali Za-
la 400 aTasi) arsenalis gamoyeneba. dasturdeba federaluri 
sajariso SenaerTebis gansakuTrebiT farTo da mravalfero-
vani arsenali: sakuTriv, CeCneTSi ruseTis federaciis Crdi-
lo kavkasiis samxedro olqis 60 aTasi jariskaci obrZoda. 
amave dros, am regionis sasazRvro perimetrze, dislocire-
buli (2004 w) iyo me-19 motomsroleli divizia, 135-e calkeu-
li motomsroleli (nalCikTan) polki, 136-e (buinavski) da 
205-e (budionovski) calkeuli motomsroleli brigadebi, 77-e 
sazRvao motomsroleli (kaspiiski) brigada, 487-e saSveul-
mfreno (budionovski) da 429-e motomsroleli (mozdoki) pol-
kebi, CeCneT-iguSeTis sazRvarze 58-e armiis me-9 diviziis 503-e 
motomsroleli polkis (3000 jariskaci) piradi Semadgenloba.  

farTomasStabiani saomari moqmedebebis navTobis gada-
mamuSavebeli sawarmoebisa da navTobsacavebis farTo in-
frastruqturis farglebSi warmarTvas garemos negatiuri 
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gardaqmnebisTvis xeli unda Seewyo. am mxriv, CeCneTis saoma-
ri moqmedebebis TeatrebSi, asobiT ukontrolo navTobsaxde-
li miniqarxnebis eqsploataciisa da arakontrolirebad biz-
nesTan dakavSirebuli zedapiruli da miwisqveSa gruntis 
wylebis navTobproduqtebiT aSkara gabinZurebis farTo ke-
rebis – `mkvdari fragmentebis~ formirebas hqonda adgili. 
faqtebi (2 mln t navTobproduqtis niadag-gruntSi CaRvra) 
adastureben magistraluri da samrewvelo navTobsadenebis, 
aseve navTobsacavebis Zlier dazianebebs, romelTa Sedegad 
aSkaraa `warmoebis~ arasrulyofil teqnologiasTan dakavSi-
rebuli garemos adgilobrivi zedapiruli (farTobi, 30 km2) 
an regionuli da Rrma (siRrme, 12 m) xasiaTis gabinZureba.  

regionis sabrZolo TeatrebSi ganviTarebuli saomari 
moqmedebebis kvaldakval, garemos ngrevisa da bunebrivi pi-
robebis Zlieri `negativizmis~ xasiaTi, susti administrire-
bisa da kriminalizmis farTo gamovlenis pirobebSi, xels 
uwyobda bunebrivi resursebis aragonivruli da mtacebluri 
aTvisebis (alfeniZe, 2006) praqtikis danergvas, romlis Seuq-
cevadi negatiuri Sedegebi ekologiuri katastrofebis gamom-
wvev faqtorebad unda vaRiaroT. racionaluri bunebaTsargeb-
lobisa da resursTaTvisebis principebidan gamomdinare uda-
voa, rom wiaRis resursebis swori aTviseba rogorc maTi mo-
povebis, ise Semdgomi gonivruli eqsploataciis warmarTvas 
moiTxovs. konfliqturi regionebis susti administrirebis ga-
mo, bunebaTsargeblobis aRiarebuli principebis ugulvebel-
yofis pirobebSi, saxezea garemos saxifaTo gardaqmnis ten-
denciis formireba da misi xangrZlivi SenarCuneba.  

aRniSnulis dasturia groznos midamoebis navTobSem-
cveli araRrma fenebidan navTobis nedleulis datacebiT 
warmoqmnili sicarieleebSi e. w. `haeris baliSebis~ formi-
reba. msgavsi samTo-samrewvelo saqmianobiT mosalodnelia 
miwis zedapiris Txeli `qerqis~ Caqcevisa da qalaqis midamo-
ebSi `navToburi sufoziis~ saxifaTo perspeqtiva. amave piro-
bebSi, aSkaraa klanuri jgufebis mier navTobis datacebisa 
da kustaruli wesiT Zravis sawvavis `gamoxdis~ praqtikis da-
nergva, navTobmopovebis araorganizebuli da ukontrolo `aT-
viseba~. amis Sedegad, saxezea navTobis Termuli krekingis 
aRiarebuli moTxovnebis (450-550 C0 da 4-6 mpa) ugulvebelyo-
fa da ekologiuri usafrTxoebis wesebis darRveva, rac nav-
Tobis toqsikuri narCenebis (minimaluri utilizaciis gareSe) 
garemoSi advil moxvedras (cxrili #1) ganapirobebs.  
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sabrZolo operaciebis ekologiuri Sedegebi  

(CeCneTis magaliTze) 
cxrili #1 

 
garemos damangre-

veli Zalebi 
e k o l o g i u r i S e d e g e b i 

pirdapiri meSveobiTi 

omebTan  
dakavSirebuli 
mZime teqnikis  
gadaadgileba 

niadag-mcenareuli 
safaris stiqiuri,  
xazobrivi, zoluri  
ganadgureba, vel- 

mindvrebisa da dabali 
buCqna-rebis dazianeba. 

deflaciis kerebis gaCena, 
SiSveli ubnebis zrda, 

mlaSobebis an  
guburebis gaCena,  

niadagebis  
lokaluri da  

zedapiruli wylebis  
masiuri gabinZureba 

miwis samuSao: 
Tavdacvis  
obieqtebi  

(blok-postebi, 
sangrebi,  

blindaJebi),  
samxedo teqnika 

reliefis (Txrilebi,  
miwis yrilebi) Secvla, 
gruntis gadaWra, qanebis 

CamoSla, niadagis  
zedapiris gardaqmna,  
tyeebis gaveraneba 

erozia da deflacia,  
niadagis wylisa da  
aeraciis reJimebis  

gardaqmna,  
produqtiulobis dacema 

SeiaraRebuli  
Zalebis droebiTi 

an mudmivi  
dislokacia 

humusis rRveva, tyis  
gameCxereba, mcenareTa  
gaCexva, sapoxi-sawvaviT 

niadag-gruntis,  
zedapiruli da  

miwisqveSa wylebis  
gabinZureba 

niadagebis zedapirispira 
fenebis gabinZureba  
navTobis, mcenareTa  

fragmentebis gaveraneba, 
grunetebis zedapiruli 

gardaqmna 

sabrZolo  
moqmedeba:  

cocxali Zalis 
mospoba;  

Tavdacvis  
teqnikis,  
sameurneo  
obieqtebis,  
sawyobebis  

ganad-gureba;  
infrastruqturis 

ngreva 

niadag-mcenareebis  
gaveraneba, veluri da 
kulturuli bunebis 

ganadgureba,  
biomravalferovnebis 

Semcireba,  
mikroorganizmebis  
daRupva, gruntis  

deformacia, niadagis fo-
rianobis da tenianobis 
Semcireba; reliefis,  

qanebis CamoSla; haeris, 
wylebis gabinZureba 

niadagebSi mZime  
liTonebis daleqva,  
niadagebidan sakvebi  

nivTierebebis gamotutva, 
niadagebis marilebiT 

impulverizacia,  
gaudabnoeba da  

dauZlureba, wylebis  
simRvrivis zrda,  

damlaSeba, daWaobeba,  
ferdobebis  

denudacia, damewyvra,  
eroziis gaZliereba, 
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saomari moqmedebebis TeatrebSi sabrZolo iaraRiT ga-

remos pirdapiri datvirTvebis paralelurad aSkaraa maTi 
Tanmxlebi negatiuri gamovlinebebi. eqspertebis miTiTebiT, 
CeCneTis sabrZolo moqmedebebisa da arapirdapiri gzebiT ga-
remos gardaqmnis proporcia (2-3 %) Sesabamisad 3-4/1-1,2 Sead-
gens. msgavsi Sedegebi dafiqsirda iugoslaviis, erayis, avRa-
neTis, kambojis, vietnamis regionebSi.  

saomari moqmedebebis Tanmxlebi garemos saxifaTo gar-
daqmnas ekologiurad saSiSi samrewvelo an samxedro obieq-
tebis (radioaqtiuri samarxebi da kombinatebi, qimiuri qar-
xnebi) siaxloes unda velodoT. q. groznos saSualo aqtiu-
robis (1500 Kи) radioaqtiuri narCenebis (906 m3) kombinatis 
(md. Tergidan 2-4 km) `rodon~-is saoamri moqmedebebiT dazia-
nebam, misi hermetiulobis darRvevam da radioaqtiuri 
mtvris SesaZlo gavrcelebam sakmaod farTo (kaspiis zRvis 
sanapiroebamde) teritoria unda moicvas. sabolood ki, `ro-
don~-is sawarmos SesaZlo aqtiurobam Cernobilis aes-is ava-
riis Sedegebis 40-45 % unda Seadginos.  

sabrZolo moqmedebebis faqtebis analizisa da garemos 
mdgomareobis diagnostika-prognozis safuZvelze, SesaZlebe-
lia saomari Teatrebis regionebis ekologiuri mdgomareo-
bis aSkara negativizmis gamovlineba, ekokrizisebis formire-
bisa da regionaluri katastrofuli mdgomareobaTa Camoya-
libebis gzebis dadgena. aqedan cxadia, rom CeCneTis kon-
fliqturi regionis momavlis perspeqtivaSi ~navTobis Waobe-
bis~ fragmentebad gardaqmnis aSkara saSiSroeba Cans. navTo-
biT gabinZurebuli md. Tergis wylis kaspiis zRvaSi mosa-
lodneli gadasvlas, am akvatoriis ekosistemis saxifaTo 
tendenciis ganviTareba da katastrofuli mdgomareobis ga-
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mowveva unda mohyves, romelTa negatiuri Sedegebi ara mxo-
lod lokaluri da regionuli (ruseTis Crdilo-dasavluri 
da kavkasiis Crdilo nawilebi, centraluri aziis dasavlu-
ri periferia) xasiaTis, aramed globaluri (kaspiisa da Savi 
zRvebis auzebi, kavkasia, aziis samxreT-aRmosavluri regio-
nebi) masStabis matareblebi unda gamodgnen.  

garemos ekologiuri mdgomareobis awindel etapze sa-
xezea bunebrivi ekosistemebis sul ufro mzardi degradaci-
is faqtebis momravleba. am mxriv, arastabilur regionebSi 
aRmocenebuli sabrZolo moqmedebebis Sedegad, aSkaraa gare-
mos negatiuri cvlilebebi, romelTa prognozSi Cans sazoga-
doebrivi, ekonomikuri, kulturuli da istoriuli memkvid-
reobebis, agreTve bunebrivi sistemebis rRvevisa da degrada-
ciis saxifaTo tendencia.  

garemos gardaqmnis aRniSnuli tendenciis dasturs 
NATO-s balkanur-evropuli voiaJi warmoadgens, romlis Se-
degebis xangrZliv negatiur eqos momavalSi unda velodoT. 
faqtebi ki damamSvidebeli sruliadac araa: panCevosa da no-
vi-sadis navTogadamamuSavebeli da qimiuri qarxnebis afeTqe-
bebiT gamowveuli wvis produqtis – qlorwyalbadis (qimiu-
ri momwamvleli nivTiereba) mier mosaxleobis mxedvelobisa 
da sasunTqi organoebis dazianeba; panCevos navTobqimiuri 
qarxnis (`petroqimia~) wvis produqtis – naxSirbadis oqsidis 
`RrubliT~ am qveynis dedaqalaqis dafarva; belgradis far-
macevtuli sawarmoos, mineraluri sasuqebisa da boWkovan 
nakeTobaTa qarxnebis, gaRaribebuli uranis bombebiT, dazia-
nebis Sedegad radiaciuli fonis mkveTri zrda; polimerebi-
sagan damzadebuli grafituli bombebis afeTqebebiT fsiqo--
nervuli mdgomareobis moSla da, rac mTavaria, teqnikuri 
saSualebebisa da mowyobilobaTa mwyobridan gamoyvana; 
eleqtromagnituri iaraRis – `i-bombis~ gamoyenebiT kompiute-
ruli teqnikis, radiosadgurebisa da sxv. moSla; akustikuri 
bombebis afeTqebebiT adamianis vestibularuli aparatis da-
zianeba da smenis organoebis droebiTi daqveiTeba; dabali 
sixSiris bgeriTi talRebis gamoyenebiT adamianTa gulisre-
vis, Tavbrusxvevisa da sxv. paTologiebis gamowveva; lazeru-
li hiperboloidebis (aramomakvdinebeli iaraRi) Tvalis ba-
disebri garsisa da zusti dakvirvebis xelsawyoebis daziane-
ba; salaSqro cecxlsatyorcnebiTa da TviTmfrinavebidan 
gzebisa da dasaxlebebis blanti qafiT mofenviT adamianis 
fsiqikis droebiTi moSla da a.S.  

eqspertebisTvis kargadaa cnobili, rom garemos saxifa-
To gabinZurebebi qimiuri da navTobqimiuri qarxnebis avari-
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ebs ukavSirdeba. am dros formirebuli wvis produqtebi (di-
oqsinebi an misi msgavsi SenaerTebi, benz(a)pirenebi) gansa-
kuTrebul toqsikur naerTebs warmoadgenen. ase, magaliTad, 
dioqsinis toqsikuroba sabrZolo momwamlav (cianidebi, 
striqnini, kurare) nivTierebebs mravaljer aRemateba. am Se-
naerTebis umTavresi Tviseba garemoSi da cocxal organiz-
mebSi xangrZlivi dagrovebaa. dioqsinebi ki imunuri sistemis 
daqveiTebas, maRali koncentraciis dros - mutagenuri, em-
briotoqsikuri, teratogenuri efeqtebis gamomwvevi unarisaa, 
romelic mosaxleobis, mcenareulobisa da cxovelTa samya-
ros genofondis ganadgurebas iwvevs. rac Seexeba benz(a)pe-
renebs, maTi warmoSoba navTobisa da maTi produqtebis da-
baltemperaturian wvas (navTobsacavebis an navTobgadamamu-
Savebeli qarxnebis xanZrebi) ukavSirdeba da gansakuTrebiT 
Zlier kancerogenur nivTierebas warmoadgenen.  

saomari moqmedebebis (Teatrebis) sivrcebrivi SezRudu-
lobis gamo, toqsikuri nivTierebebis SedarebiT mcire far-
Tobze ganfenas unda velodoT. sinamdvileSi ki, bunebrivi 
sistemebisaTvis damaxasiaTebeli Sida da gare kavSirurTi-
erTobaTa Sedegad, saxezea energomasebis mimocvlis farTo 
gavrceleba, xangrZlivi droiTi gawelva, aseve movlenebis 
mudmivi da SesamCnevi cvlilebebi. aqedan gamomdinare, toqsi-
kuri naerTebis ara lokaluri akumulacia, aramed maRali 
migraciuli unari – maTi gabnevis farTo arealze miuTi-
Tebs. saxifaTo naerTebis migraciis xelSemwyobi faqtori aq 
bunebrivi arteria – md. dunai warmoadgens. am mdinaris 
wylis nakadebis mier toqsikuri nivTierebebi SesaZloa mox-
vdes rumineTis, bulgareTis, ukrainisa da sxv. qveynebis eko-
sistemebSi.  

Tanamedove saomari moqmedebebis negatiuri gamovlinebe-
bi ara Tu ramdenime qveynis farglebSi, aramed globaluri 
masStabis riskebis gamomwvev faqtorebadac ki SeiZleba iq-
ces. am mxriv, mecnierTa mier mravali ucnobi movlenis Ses-
wavla mimdinareobs. jer-jerobiT ki globaluri risk-faq-
torebis prognozi winaswar gansazRvras ar eqvemdebareba. am 
mxriv, ozonis fenis saxifaTo dinamikis suraTi ganvixiloT. 
ozonis Txeli fenis (0,3-0,5-dan 2,0-2,3 m-mde) rRvevisa da sasi-
cocxlo unaris (mzis ultraiisferi, infrawiTeli radiaci-
is, rentgenis sxivebis STanTqma) gamo, mecnierTa yuradReba 
sakmaod didia.  

dakvirvebebiT dasturdeba, rom bolo aTwleulebis gan-
mavlobaSi, ozonis moculobis SemcirebasTan erTad, Sesam-
Cnevi `xvrelebis~ formirebasac aqvs adgili. maTi arseboba 
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jer kidev 1995 wels (antarqtidis Tavze) SeamCnies. gamoir-
kva, agreTve misi cvladi bunebis sezonuri xasiaTi: ozonis 
daSla antarqtikul zamTars emTxveva, xolo aRdgena - zaf-
xuls ukavSirdeba. antarqtidis Tavze daSlili ozonis fe-
nis maCvenebeli misi mTliani moculobis 3%-s (adgilobrivi 
masis 70 %) Seadgens. am ekranis gareSe cis farTobi zogjer 
(2000 w, zamTari) 30 mln km2-sac ki aRemateba. gamoirkva, rom 
ozonis fenis daSla am naerTis molekulis (O3) qimiuri aq-
tivobiTaa gamowveuli. qloris, bromis, naxSirbadis, meTanis 
ozonTan dakavSirebisas mimdinare reaqcia am ukanasknelis 
qimiur gardaqmnas ganapirobebs, romlis Sedegad mas faqtob-
rivad ekargeba mzis saxifaTo radiaciis STanTqmis unari.  

cxadia, rom am bunebrivi procesis daCqarebas samrewve-
lo (sayofacxovrebo da satransporto) saSualebaTa produq-
tebis (freoni, meTani) ozonis fenaSi moxvedrisas unda velo-
doT. am inertiul naerTebs atmosferoSi sakmaod xangrZlivi 
(100 weli) arsebobis unari gaaCniaT. 30 km-is simaRleze freo-
nis molekulebi, mzis ultraiisferi sxivebis moqmedebiT, 
qloris inertul naerTebad (qloris rezervuarebad) gardaiq-
mnebian, romlebsac ozonis daSlis unari ar gaaCniaT.  

am rezervuarebis daSla da qloris Tavisufali atome-
bis gamoTavisufleba, Sesabamisad, ozonis fenis rRvevis gaZ-
liereba – stratosferos qimiur reaqciebs ukavSirdeba. ase, 

magaliTad, 1995 wlis civ sezonSi, dabal (195K) tempera-
turaze, stratosferuli Rrublebis myari nawilakebis qimi-
uri reaqciebis Sedegad, aRniSnuli rezervuarebidan qloris 
gamoTavisufleba dafiqsirda. cxadia, rom mkveTri acivebis 
pirobebSi (mag., 1995-2000 ww) ozonis fenis progresuli degra-
dacia SeimCneoda. am saSiSi procesis Senelebas ki qloris 
atomebis Tavissave rezervuarebSi dabrunebisas aqvs adgili. 
Sesabamisad, procesis damuxruWeba an movlenis ukuprocesi 
(ozonis fenis zrda) daTbobis pirobebSi, azotisa da wyalba-
dis SenaerTebis moqmedebiTaa SesaZlebeli. antarqtidis Tav-
ze, haeris aRmavali korianteli xels uwyobs ozonis daSlas.  

rogorc Cans, ozonis fenis TviTganviTarebis procesi 
dadebiTi ukukavSiris (alfeniZe da sxv., 2003) sqemis mixedviT 

mimdinareobs: ozonis fenis Semcireba  civi heris SenarCu-

neba  myari nawilakebis Rrublebis formireba  koriante-

lis stabilizacia  ozonis fenis Semcireba. aqedan cxadia, 
rom am procesis TviTinducirebis aSkara unaris bunebrivi 
tendenciisa da garemos daCqarebuli anTropogenuri datvir-
Tvebis gamo, mosalodnelia ozonis fenis degradaciis gaZ-
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liereba, misi uecari, moulodneli da arakontrolirebadi 
rRveva da saboloo daRupva. 

aRniSnuli procesis detaluri aRwera am monografiis 
mizans ar emsaxureba. sakiTxis mimarT avtoris yuradReba, am 
movlenaSi ekologiuri iaraRis Seqmnis perspeqtiviTa da mi-
si gamoyenebis SesaZleblobiTaa nakarnaxevi. am mxriv, miuTi-
Teben `ozonis iaraRis~ samxedro miznebiT Seqmnisa da gamo-
yenebis SesaZleblobebsa da regionuli masStabis ekologiu-
ri safrTxis formirebis Sesaxeb, romlis moqmedeba mzis 
ultraiisferi gamosxivebis energias emyareba. ozonis ekra-
nis maqsimaluri gavrcelebis simaRle 20-25 km-ia. normalur 
pirobebSi dedamiwis zedapirze ultraiisferi (cocxali or-

ganizmebisaTvis saxifaTo) gamosxivebis ( = 0,01-0,2 mkm) mxo-
lod mcire nawili aRwevs, danarCens ki ozonis fena STan-
Tqavs. ozonis fenis xelovnuri degradaciiT, SesaZlebelia 
am momakvdinebeli radiaciis planetis lokalur an regio-
nal fragmentze ~daproeqtebiT~ ama Tu im qveynis mosaxleo-
bis dasxivebis gamowveva. mxedvelobaSi gvaqvs militaristu-
li `generlebis~ mier ozonis fenis xelovnuri darRvevis 
(ultraiisferi sxivebis inicireba da fotoqimiuri reaqcie-
bis warmarTva) samxedro miznebiT gamoyenebis SesaZlebloba 
da saSualo sididis qveynis (germania, britaneTi, safrange-
Ti, samxreTi kavkasia, ukraina, kanada, poloneTi) dezorgani-
zaciis gamowveva. cxadia, rom sasurveli qveynis Tavze, xe-
lovnuri ozonis `xvrelisa~ da misi qveynis qimiuri gabinZu-
rebis meSveobiT, SesaZlebelia regionuli masStabis ekolo-
giuri omis warmarTva, romlis prognozSi sicocxlisaTvis 
saxifaTo Sedegebi Cans. 

amasobaSi, CrdiloeTi polusis seqtorSi ozonis fenis 
qcevis sruliad sapirispiro movlenas aqvs adgili. aq, sam-
xreTi polusisagan gansxvavebiT, haeri naklebad civdeba da 
ozonis danakargebic (6 %-mde) SedarebiT (20-25-jer) mcirea. 
amis miuxedavad, ozonis xvrelebis gamoCena (http://katastrofu.ru-
/ozonovye-dyry) arqtikul zolsa da ufro dabali ganedebis 
mWidrod dasaxlebul arealebSic SeamCnies. ozonis daSlasa 
da mokletalRiani sxivebis dedamiwaze SemoRwevas ki adamia-
nis kanis kibos daavadebas ukavSireben. amasTan, Tuki am daa-
vadebisagan adamianTa mkurnaloba SedarebiT advilia, mcena-
reuli safari da cxovelTa samyaro aSkarad daucvel mdgo-
mareobaSia. aqedan ki cxadia, rom ekologiuri iaraRis Seq-
mnasa da mis SesaZlo gamoyenebas – planetis aSkara ekolo-
giuri saSiSroeba mosdevs.  
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amJamad, mecnierebi ozonis fenis xelovnuri generaciis 
gzebs eZeben. am mizniT, SemoTavazebulia Jangbadis gamdidre-
biT ozonis warmoeba da misi daniSnulebis simaRleze tran-
sportireba an aerstatebis gamoyenebiT ozonis fenaSi mzis 
batareebis saSualebiT Jangbadis ozonad gardaqmnis proce-
sis warmarTva da a.S. Tunca, am situaciidan gamosvlis yvela-
ze realur gzebs tyeebis gaCexvisagan Tavis Sekaveba da mwva-
ne nargavebis farTobebis xelovnuri gazrda warmoadgens. 

atmosferos qveda fenis regionuli da planetaruli 
cirkulaciis martivi sqemebidan gamomdinare, saxezea ekolo-
giuri omebis warmoebis mravali SesaZlo variantebis aRqma. 
am mxriv, or magaliTs movitanT: iugoslaviis omis TiTqmis 
sami Tvis manZilze, masirebuli saaviacio dabombvebis (aTa-
samde sahaero ieriSi dReSi) Sedegad, haeris gadametxurebas 
hqonda adgili. amis gamo, evropis haeris cirkulaciis ukve 
Camoyalibebuli sqemam rRveva ganicada: haeris masebis dasav-
luri gadatanis erTiani sistema or – samxrul da Crdilo 
nawilebad daiyo; sancvlod ki aRmosavluri da samxreT-aR-
mosavluri qarebis gaZliereba miviReT, rasac dasavleT ev-
ropaSi Zlieri da Tavsxma wvimebi, wyaldidobebi (samxreTi 
iugoslavia, CrdiloeTi irani) da aRmosavleTi evropis (ru-
seTi) gvalvebi (1999 w) da torfis fenebis xanZrebi mohyva.  

meore magaliTi gasuli saukunis, meore msoflio omis 
gamoZaxils exeba: maSin frontis xazis gaswvriv warmoebuli 
bombardirebis gamo, haeris gadametxurebam misi normaluri 
cirkulaciis msvleloba ramdenadme Secvala da haeris mase-
bis dasavluri gadatanis Seferxeba gamoiwvia da aRmosavle-
Ti evropis (ZiriTadad ruseTis vake) SedarebiT Tbili da 
notio haeris gareSe datova. samagierod, mis naclad, Crdi-
lo-aRmosavluri haeris civi masebis SemoWra da xangrZlivi 
dasadgureba, Zlieri (1941 wlis zamTari) susxisa da yinvebis 
moitana gamoiwvia. msgavsi magaliTis lokalur SemTxvevis 
miniaturul analogs, avtoris azriT, saqarTveloSic hqonda 
adgili: gasuli saukunis 90-ian wlebis ruseT-saqarTvelos 
omis (afxazeTis regioni) dasasruli Semodgomis Zlieri da 
xangrZlivi dabombvebiT aRiniSna. am pirobebSi, gadametxure-
buli haeris konveqcias, siTbos dasavluri gadatanis gzaze, 
barieruli `kedlis~ rolis SesrulebiT, dasavluri gadata-
nis gzaze, `barierad aRmarTva~ da civi zamTris gabatoneba 
SeeZlo, romelmac mimdebare fragmentebze zamTris eqstrema-
luri yinvebi da citrusebis gaveraneba gamoiwvia.  

aRwerili movlenebi mxolod atmosferuli aRelvebebi-
Ta da meteorologiuri elementebis mkveTri cvlilebebiT 
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rodi Semoifargleba. MiuTiTeben (Инсрументы.., 2002) Zlieri 
atmosferuli Arelvebisa (wnevis cvlileba) da seismuri aq-
tivobis kavSirebzec. Pirveli maTgani xSirad sasxleti meqa-
nizmis rols asrulebs. ase, magaliTad, Sua evropuli saoma-
ri voiaJis gamoZaxils ara mxolod klimaturi, aramed geo-
teqtonikuri (1999 wlis TurqeTis ori Zlieri miwisZvra) xa-
siaTic aRmouCnda.  

Tanamedrove mecnierebisa da teqnologiuri srulyofis 
epoqaSi, principulad axali da rTuli sistemebis Seqmnasa 
da warmoebaSi danrgvas aqvs adgili. cxadia, rom uaxlesi 
teqnikis danergva warmoebis struqturul gardaqmnebs, inova-
ciuri midgomebis SemuSaveba-realizacias, rTuli fizikur-
qimiuri da biologiuri aRWurvilobis danergvas da, rac 
mTavaria, garemos Zlier datvirTvebs, agreTve mis organul 
transformacias ukavSirdeba. am mxriv, aRsaniSnavia axali 
kosmosuri sistemebis Seqmna da srulyofa, radio da tele-
kavSiruli sistemebis Semdgomi ganviTareba da axlokosmo-
suri sivrcis farTo aTviseba.  

cxadia, rom militaristuli qveynebi am Tanamedrove 
teqnologiebis gamoyenebas axlo kosmosuri sivrcis dazver-
viTi saqmianobisa da samxedro-politikuri miznebis gada-
sawyvetad iyeneben. dremde, kosmosur sivrceSi 10 aTasze me-
ti kosmosuri aparati iqna gaSvebuli. maTgan amJamad, mxolod 
6 % funqcionirebs, rac axlo kosmosur sivrceSi, kosmosuri 
nagavis yovelwliur mculobas 4 %-iT (Космический…, 2006) 
zrdis. amitomac, dRes kosmosuri nagavi farTo gavrcelebas 
poulobs: SedarebiT didi zomis (D=1-10 sm) nawilakebis rao-
denoba 150 aTass aRwevs, xolo mcire (D<1 sm) zomis sxeulebi 
milionobiTaa. planetis axlos gavrcelebuli kosmosuri na-
gavi dedamiwaze swrafad cviva, xolo ~Soreuli~ (800-1000 km-
is simaRlidan) sxeulebi orbitaze didxans rCebian.  

aRsaniSnavia rom kosmosuri xomaldebis avaria iSviaTi 
sruliadac ara aris. ngrevis Sedegad kosmosur sivrceSi ma-
Ti narCenebi didi xnis ganmavlobaSi rCeba. ase, rom dedami-
wis orbitis axlo sivrce kosmosuri nagavis gdasayrel 
fragmentadaa (The USA Today) gadaqceuli. amerikuli kosmo-
suri dakvirvebis qselis mier (USSTRATCOM) 2004 wlidan 
9233 mcire zomisa da aTasobiT ufro didi obieqtia dafiqsi-
rebuli, romelTa udidesi nawili dedamiwis kosmosuri xo-
maldebis gadamuSavebisa da maTi avariis narCenebia, an mkvda-
ri (Zravebi, Semosavlebi da saizolacio an saRebavi masala, 
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raketebis safexurebi an maTi saTbobis nafleTebi, korpusze 
miyinuli sxeulebi) aparaturaa. 

am bolodroindeli kvlevebiT gamoirkva, rom mcire zo-
mis kosmosuri mtveri (maTi siCqare 8-10 km/wm-s Seadgens) as-
tronavtebis janmrTelobis SenarCunebis mizniT ufro saxi-
faToa, vidre SedarebiT msxvili zomis narCenebi. amave 
dros, kosmonavtebis mier arc Tu iSviaTad yofila SemTxve-
vebi, roca kosmosuri nagavis mtvris nawilakebis mier ilu-
minatorebSi 2,3-2,5 mm-is zomis naxvretebis gaCenas hqonia ad-
gili. kosmosuri nagavis narCenebi mxolod kosmonavtebis sa-
SiSroebas rodi warmoadgenen. maT, mravali usiamvnebis mo-
tana dedamiwazec SeuZliaT. birTvuli energiis wyaros mqone 
kosmosuri xomaldebis avariebi dadamiwis Zlier gabinZure-
bas iwvevs. ase, magaliTad, aSS-is kosmosuri xomaldis (1964 
w) avariam indoeTis okeanis akvatoriis radioaqtiuri mowam-
vla gamoiwvia. rusuli kosmosuri xomaldebis moZraobis 
traeqtoriis gaswvriv – altais mxaris mosaxleobis an wyna-
ri okeanis kunZulebis mcxovreblTa, kosmosuri xomaldis – 

`Мир~-is mosalodneli avariiT gamowveuli saSiSroeba da 
masiuri fziqozi, sruliad drouli qmedeba iyo. am regionis 
mosaxleobis SiSi arc Tu usafuZvlo iyo: swored, am regio-
nis Tavze cviva baikonuris kosmodromidan gaSvebuli xo-
maldebis pirveli Tu momdevno safexurebis radioaqtiurad 
maRaltoqsikuri sawvaviani namsxvrevbi.  

 dRevandeli msoflio eTnikuri konfliqtebis epoqa ga-
modga. igi Cven qveyanasac gadmowvda. msoflios axali gana-
wilebisa da gavlenis sferoebis xelSi Cagdebis ambiciebma 
mezobel ruseTs eTnikuri konfliqtebis gaCaRebis mada 
aRuZra, romlis Sedegad afxazeTSi xangrZlivi omi warimar-
Ta. igi sakmaod daundobeli gamodga, ris gamoc saxezea bu-
nebrivi garemos Zlieri degradacia da ekologiuri mdgoma-
reobis negatiuri ganviTareba. maTi gamovlinebebis aSkarad 
uaryofiTi Sedegebi ara marto Tanamedrove etapisaTvisaa 
damaxasiaTebeli, aramed garemos elementebSi mosalodnelia 
xangrZlivi da Zlieri negatiuri cvlilebebi. misi dasturad 
mogvaqvs Semdegi cxrilebi da sxva dokumentebi:  

 
 
 
 
 
 
 



128 
 

afxazeTi: konfliqti da garemo 
cxrili #2 

 
xanZrebis  
gavrcele-
bis kerebi 

atmosferoSi 
Semofrqveuli 
wvis, bJutvis, 
produqtebi, 

kg 

gabnevis  
(gafantvis) 
farTobi 
km2/ha 

naxSirbadis 
Semofrqveva 
atmosfero-

Si kg 

niadagSi 
akumula-
cia kg/ha 

gagra 8000 20,0/2000 2400 10400/5,2 
q. gudauTa 4000 12,0/1200 1200 5200/4,4 
soxumis  
r-ni 

13000 14,0/1400 3900 16900/12,1 

q. soxumi 23000 12,0/1200 6900 29900/24,9 
gulrifSis 

r-ni 
8000 7,0/700 2400 10400/14,8 

oCamCiris  
r-ni 

20000 13,0/1300 6000 26000/20,0 

galis r-ni 24000 50,0/5000 7200 31200/6,3 

 
 

afxazeTis sabrZolo nagebobaTa ekologiuri Sedegebi 
cxrili # 3 

 
raio-
ni 

datvirTvis 
ubnebi 

farTobi (ha), 
sigrZe (km) 

ekologiuri 
Sedegebi 

bunebrivi  
movlenebis prog-

nozi 
 
 

soxu-
mi 
 

gumisTis 
delta;  
gumisTa- 

hesi;  
soflebi: 
lindava, 
zegani, 
Sroma 

4500/3,1 
400-500/2,0-3,0 
1500-2000/1,2-1,5 

gabinZureba;-
wylis  
nakadis 

cvlileba,  
Waobebis  

formireba,  
abrazia 

mdinareTa  
kalapotebis,  

Walebis, zRvis 
plaJebis  
garecxva;  

napiris abrazia, 
erozia 

tyvar-
Celi 

qalaqis 
farglebi 

da  
midamoebi 

800-1000/6,0-7,0 erozia,  
garemos  

gabinZureba 

garemos  
intoqsikacia 

 
o
Ca
mC
ir

e 

tamiSi, 
labra,  
cagera, 

kindRi, md. 
kodoris 
delta 

2000-2200/1,5 
200-300/0,4-0,5 
800-900/4,0-4,5 

niadagebis 
erozia,  
tyeebis  

gaveraneba,  
Waobebis  

formireba,  
garemos  

gabinZureba 

wylebis  
gabinZureba,  
eroziis,  
plaJis  

warecxvis,  
napiris 

 abraziis,  
ferdobis  
denudaciis  

intensifikacia 
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gali 

saderiva-
cio arxis 

da md.  
enguris  
napiris 
farTo  
zolebi 

150-200/2,0-2,2 
 

300-350/0,35-0,4 

daWaobeba, 
erozia,  

intoqsikaci-
a, niadagis  
gadarecxva 

kulturuli  
mcenareebis  

produqtiulobis 
Semcireba 

  
 

naRmebis ganlageba afxazeTSi (2006; 2007) 
cxrili #4 

 
ganlagebis 
raionebi 

naRmebis  
ganlagebis 
fragmentebi 

farTobi 
km2 

danaRmuli ubnebis 
da-niSnuleba 

naRmebis 
six-Sire 
cali/km2 

gagra 
gagra-biWvinTa 

 
2-2,5 saxnav-saTesi 500 

g
u
d
au

T
is

 
r
-n
i 

eSera 
 

4,0-4,5 s/s kulturebi 1200 

md. gumisTis  
SesarTavi 

4-4,5 

mravalwliani  
kulturebi,  

sacxovrebeli  
nagebobebi 

1300 

q.
 s

o
x
u
mi
, 
s
o
x
u
mi
s
 r

-
ni
 

md. gumisTis Se-
sarTavi 

8.0-8.5 
qalaqi da  
Semogareni 

1200 

gumisTis xidi 
(soxumi),  

gumisTa-hesi 
1,0-1,2 tyeebi, bilikebi 500-600 

Sroma, zegani 40-50 dasaxlebebi 1300-1500 

gumisTa-hesis 
midamoebi, 

2,0-2,2 
samrewvelo  
obieqtebi 

400-450 

g
u
l
r
if

S
is

 
r
-n
i 

Savi zRvispire-
Tip 
 

6,0 
sasoflo- 

sameurneo miwebi 
600-650 

md. kodoris  
sanapiro, sof. 
laTa, zemo  
afxazeTi 

6,0-8,0 
s/s miwebi,  

dasaxlebebi 
900-1000 

o
Ca
mC
ir

is
 r

-n
i eleqtrogadam-

cemi xazis 30 km 
zoli 

60-62 
 

s/s miwebi, Cais 
plantacia 

400-430 

Cais  
plantaciebi 

16-20 s/s miwebi 250-260 

tyvarCelis mi-
damoebi 

2,0-2,1 
seliteburi miwebi, 
qalaqis midamoebi 

280-350 
 

galis r-ni arxispira  
zoli, md.  

enguris napiri 
4,2 

soflebi, s/s  
miwebi 

600-700 



130 
 

amgvarad, SeiaraRebuli dapirispirebebi didi aqtivo-
biT, farTo saomari TeatrebiTa da ~srulyofili~ samxedro 
arsenalis gamoyenebiT xasiaTdeba, romelTa Sedegebi gare-
mos fizikuri (siTburi, Suquri, akustikuri, eleqtromagni-
turi, radiaciuli), qimiuri (pesticiduri, hebriciduli) da 
biologiuri (biogenuri, mikrobuli) da sxv. negatiur gamov-
linebebSi gamoixateba. ekologiuri katastrofebi maRali 
dinamikurobisa da Ria sistemebis pirobebSi, advilad 
vrceldeba bunebisa da socialuri sistemebis umTavresi 
kvanZebis farglebSi. sabolood, ekologiuri krizisebi ga-
daSenebiT emuqreba sicocxlis umaRles formebs. amave dros, 
sinergetikuli TvalsazrisiTa da dadebiTi ukukavSirebis 
sqemis mixedviT, aSkaraa bunebrivi sistemis TviTganviTare-
bis tendenciis inducirebis Sedegad garemos regionuli ga-
binZurebisa da globaluri ekologiuri katastrofebis xe-
lovnuri gamowvevis SesaZlebloba. 
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MELOR ALPHENIDZE  
 

THE WARS AND THE ENVIRONMENTAL  
CONSEQUENCES FOR THE REGIONS 

 
The armed confrontation, burden on the environment and their adverse ge-

o-ecological results are considered in this article. The facts of geo-ecological con-
sequences (chemical, oil, physical, noise pollution) of the local wars (in the Persi-
an Gulf, Yugoslavia, Abkhazia, Chechnya) are also researched. Furthermore, 
the issue of regional risk of usage of ecological – “ozone” weapons, space pol-
lution and their global effects are also studied in this work. 
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sabunebismetyvelo mecnierebaTa seria 
 

merab gongaZe 

 

reliefze adamianis zemoqmedebis ZiriTadi  

tendenciebi da Sedegebi saqarTveloSi 
 

adamianisa da bunebis urTierTdamokidebulebis prob-
lema kacobriobis ganviTarebis Tanamedrove etapze umTavre-
sia da SeiZleba adamianTa sazogadoebis progresisa an deg-
radaciis mizezi gaxdes momavalSi. gansakuTrebiT sagrZno-
bia es garemoeba mTian qveynebSi, kerZod saqarTveloSi, sa-
dac qveynis teritoriis 70%-ze meti zRvis donidan 800 met-
rze maRla mdebareobs. aseTi rTuli bunebrivi pirobebi sau-
kuneebis ganmavlobaSi ayalibebda adamianTa gansaxlebis 
tips, meurneobis xasiaTs, mimarTulebasa da intensivobas. sa-
qarTveloSi adamiani ramdenime aTaswleulis ganmavlobaSi 
saqmianobs, rogorc bunebis kargad mcodne meurne: miwaTmoq-
medi, metalurgi, xuroTmoZRvari, irigatori, mecxovele, se-
leqcioneri. qveynis teritoriis naxevarze meti sasoflo-sa-
meurneo savargulebs ekava da mosaxleobis mier maqsimalu-
rad iyo aTvisebuli. aq, saukuneTa ganmavlobaSi mimdinareob-
da sxvadasxva madnis mipoveba, gadamuSaveba, Savi da feradi 
liTonebis dnoba, dasaxlebuli punqtebis, sairigacio siste-
mebis, safortifikacio, sakulto da mravali sxva daniSnu-
lebis nagebobebaTa mSenebloba. yovelive is, rac Cven Semog-
vrCa im Soreuli warsulidan, migvaniSnebs bunebis mimarT 
adamianis gaazrebul, keTilgonivrul damokidebulebaze, 
roca adamians kargad esmis bunebis roli mis cxovrebaSi da 
Tavisi ufleba-movaleobani mis mimarT. amisi mkafio magali-
Tebi gvaqvs qveynis samxreTSi xelovnuri terasebisa da maTi 
sairigacio sistemebis, mTebSi mowyobili axoebisa da xissa-
magriani terasebis, aseve reliefis specialurad SerCeuli 
formebis saxiT, sadac sakulto nagebobebi Sendeboda. SeiZ-
leba iTqvas, rom Cveni winaprebi bunebis Sesaxeb gacilebiT 
met informacias flobdnen, vidre Cven, da rac mTavaria, isi-
ni am informacias daniSnulebisamebr – pirvel rigSi bunebi-
sa da Semdeg – TavianT sasargeblod iyenebdnen, rac adamia-
nis bunebasTan urTierTobas (da ara masze „zemoqmedebas“) 
harmoniuls, gonivruls xdida.  
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gasul saukuneSi dawyebulma samecniero–teqnikurma re-
voluciam, romelic garkveulwilad dResac grZeldeba, mo-
iTxova Cveni qveynis mravaldargovani saxalxo meurneobis 
intensiuri ganviTareba, rac gulisxmobda sasargeblo wiaRi-
seulis mopovebis mkveTr zrdas, axali sasoflo savargule-
bis aTvisebasa da Zvelis metad datvirTvas, saqalaqo, sam-
rewvelo, sagzao, hidroteqnikuri nagebobebis mSeneblobis 
gafarToebas, tyis resursebis aqtiur aTvisebas(rac bolo 
ori aTwleulis ganmavlobaSi tyis mtaceblur gaCexvaSi ga-
daizarda). yovelive aman bolo aTwleulebSi bunebis anTro-
pogenuri gardaqmnebis intensivobis mkveTri zrda gamoiwvia, 
rasac xels uwyobda adamianis bunebaze zemoqmedebis axali 
formebis, meTodebisa da teqnikuri saSualebebis danergva.  

adamianis sameurneo saqmianoba upirvelesad miwis zeda-
pirze, anu reliefze mimdinareobs da amdenad reliefi iRebs 
umTavres dartymas Tavis Tavze. am saqmianobis Sedegebi, pir-
vel rigSi, mJRavndeba reliefSi mimdinare cvlilebebSi, rac 
gamoixateba reliefis anTropogenuri formebis Camoyalibe-
baSi, agreTve egzodinamikuri procesebisa da movlenebis-
(gverdiTi da siRrmiTi erozia, denudacia, ferdobul- gravi-
taciuli procesebi, Rvarcofebi, akumulacia) gaaqtiurebasa 
an warmoqmnaSi. ramdenadac reliefia bunebrivi garemos is 
umTavresi komponenti, romelic gansazRvravs havis, hidroqse-
lis, niadag-mcenareuli safaris da, saboloo jamSi, adamia-
nis gansaxlebis Taviseburebebs konkretul teritoriaze, am-
denad misi aseTi mkveTri cvlilebebi dakavSirebulia mTeli 
garemos gardaqmnebTan. kerZod, dasaxlebul punqtebSi xdeba 
dadebiTi formebis nivelireba, uaryofiTi formebis amovseba 
an gadafarva, niadagur-mcenareuli safaris ganadgureba, an 
maTi Secvla asfaltis safariT da sxva jiSis mcenareebiT; 
samTo-samrewvelo regionebSi warmoiqmneba karierebi, miway-
rilebi, CaqceviTi formebi, sadac iwyeba eroziuli, denuda-
ciuri da sxva Tanmdevi procesebi, rasac landSafturi fo-
nis cvlilebebi mohyveba; gzebis gayvana dakavSirebulia fer-
dobul-gravitaciuli procesebis warmoqmna-gaaqtiurebasTan; 
arasworad daproeqtebuli hidroteqnikuri nagebobebi iwve-
ven sairigacio erozias, wyalsacavebis molamva-amovsebas; 
mdinareTa kalapotebis kaSxlebiT gadaxidvis Sedegad maTi 
xeobebis qvemo welSi warmoqmnili myari natanis deficiti 
iwvevs zRvis sanapiroze abraziuli procesebis gaaqtiure-
bas; tyeebis masobrivi gaCexva mTis ferdobebze iwvevs gaSiS-
vlebebis, gamofitvis qerqisa da Rvarcofuli kerebis gaCe-
nas, mdinareTa xeobebSi wyalmovardnebs, Rvarcofuli naka-
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debis warmoqmnas, maT mier gadatanili didi moculobis mya-
ri masalis dafenas dasaxlebul punqtebSi, sasoflo savar-
gulebSi da maT dazianebas; zemoTCamoTvlili anTropogenu-
ri faqtorebi xdeba bolo periodSi gaxSirebuli wyalmo-
vardnebisa da wyaldidobebis mizezi, romlebic udides zi-
ans ayeneben bunebas, meurneobas da mravali adamianis si-
cocxlec Seiwires.  

reliefze adamianis zegavlena misi sameurneo saqmiano-
bis sam ZiriTad mimarTulebas ukavSirdeba: soflis meurneo-
ba, sasrgeblo wiaRiseulis mopoveba da sxvadasxva daniSnu-
lebis samSeneblo samuSaoebi.  

adamianis saqmianobis uZvelesi forma soflis meurneo-
baa. saqarTvelo ZirZveli samiwaTmoqmedo qveyanaa, rasac ar-
qeologiuri da istoriuli wyaroebi adastureben. Zveli 
berZnebi qarTvelebs „georgios“– miwis muSas uwodebdnen, 
rac metyvelebs Cveni winaprebis gansakuTrebul damokidebu-
lebaze miwasTan. saqarTvelos teritoriaze napovni qvis 
„Toxis“ asaki arqeologebma daaxloebiT 7000 wliT gansazR-
vres. mogvianebiT igi spilenZisa da brinjaosa iaraRebma 
Secvala. arqeologiuri da paleobiologiuri gamokvlevebiT 
dadgenilia, rom saqarTveloSi, eneoliTis bolos da brin-
jaos xanaSi, miwaTmoqmedeba da mecxoveleoba viTardeba dab-
lobebSi, mdinareTa xeobebSi, mTiswina zolSi. mTian mxareeb-
Si miwis samuSaoebis reliefTan dakavSirebulma sirTulem 
terasuli meurneobis gaCena ganapiroba. qveynis dasavleTSi 
socialur-ekonomikuri pirobebis TaviseburebaTa gamo, sa-
soflo-sameurneo terasebis mxolod martivi formebi gadar-
Ca. aRmosavleTSi, samxreT-dasavleTSi, mtkvris zemo welSi, 
Woroxisa da misi Senakadebis xeobebSi gvxvdeba terasuli 
miwaTmoqmedebis srulyofili da maRalganviTarebuli for-
mebi. Tu dasavleT saqarTveloSi terasebi ZiriTadad erozi-
is sawinaaRmdego saSualebas warmoadgenda, aRmosavleTSi 
maTi ganviTareba organuladaa dakavSirebuli sarwyav meur-
neobasTan. mesxeTSi, Sida da qvemo qarTlSi dRemde Semona-
xulia xelovnuri terasebi da maTi sarwyavi sistemebi. tera-
sulma miwaTmoqmedebam saqarTveloSi Tavisi ganviTarebis 
zenits Suafeodalur xanaSi miaRwia. bunebrivi pirobebisa 
da reliefis TaviseburebaTa safuZvelze xelovnuri terase-
bis ramdenime tipi Camoyalibda: ukedlo(gaumagrebeli), xisa 
da qvis kedliani. ukedlo terasebi iqmneboda damreci fer-
dobebis gardigardmo xvnisas, roca xeluxleblad toveb-
dnen 1,5–2 metri siganis zols. igi droTa ganmavlobaSi da-
korddeboda da damuSavebul ferdobs eroziisgan icavda. 
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aseTi terasebi gvxvdeba TuSeTSi, xevSi, xesureTSi, samxreT 
saqarTveloSi. xis kedliani terasebi ZiriTadad tyeebiT 
mdidar aWaraSi iyo gavrcelebuli, xolo qviskedliani te-
rasebis gavrcelebis klasikur mxares samcxe, kerZod, 
mtkvris xeobis zemo weli warmoadgens. terasebi irwyveboda 
mTis nakadulebis wyliT, romlebic calkeul auzebSi grov-
deboda da Semdeg nawildeboda safexurebze. relifis es xe-
lovnuri formebi ganapirobebda niadagis dacvas eroziisa-
gan, aadvilebda sakultivacio samuSaoebs da Sesabamisad, 
zrdida mosavlianobas.  

aRmosavleT saqarTvelos dablob raionebSi odiTganve 
moqmedebda sairigacio qseli, romelic periodulad ziande-
boda ucxotomelTa Semosevebis Sedegad, magram mas isev 
aRadgendnen. aRsaniSnavia IV–VI saukuneebSi gayvanili rus-
Tavis, naxiduris, gaCianis, muxranis, ruis-urbnisis sarwyavi 
sistemebi. Suafeodalur xanaSi moewyo ramdenime msxvili 
sarwyavi arxi: tirifonis, samgoris, Sida kaxeTis. es ukanas-
kneli 119 km sigrZisa iyo da 53 000 ha miwas rwyavda[1]. am sai-
rigacio sistemebis umetesoba XIII–XVIII saukuneebSi ucxoel-
Ta gauTavebeli Semosevebis Sedegad ganadgurda. XVIII sau-
kunis dasawyisSi vaxtang VI aRadgina zogirTi arxi Sida da 
qvemo qarTlSi [2]. XIX saukuneSi, e.w. mSvidobian xanaSi, mo-
uvlelobis gamo bevri maTgani gaqra da XX saukunis dasawy-
isSi mxolod ramdenime arxi iyo darCenili.  

miwiT gonivruli sargeblobis saukuneebis ganmavloba-
Si dagrovili mdidari gamocdileba TandaTan daviwyebas mi-
eca. XX saukuneSi soflis meurneobis calkeuli dargebis 
arasworma warmarTvam, meqanizaciis arasworad gamoyenebam 
da agrowesebis darRvevebma gamoiwvia niadagis nayofierebis 
dacema. tyis masobrivi Cexva, savargulebis damuSaveba xrame-
bisa da mdinareTa flateebis siaxloves, Ria arteziuli We-
bidan da sarwyavi arxebidan wylebis usistemo gadagdeba sa-
vargulebSi, maTi kritikuli siCqareebi, eroziis bazisis xe-
lovnuri daweva, defeqtebi mdinareTa Camonadenis regulire-
baSi, iwveven eroziuli procesebis gaZlierebas. aRsaniSnavia, 
rom samiwaTmoqmedo zonaSi, romlis meti wili ferdobebze 
modis, horizontuli danawevrebis sixSire 2–3 km-ia erT kvad-
ratul kilometrze, rac xelSemwyob bunebriv safuZvels war-
moadgens eroziis ganviTarebisTvis. moWrili xe-tyis gamosa-
tanad mTaSi maRali gamavlobis mZimewoniani manqanebi SehyavT, 
rac iwvevs zedapiruli Camonadenis koncentracias borble-
biT gayvanil kvlebSi da axali eroziuli qselis ganviTare-
bas. aseTi mdgomareoba iqmneba TiTqmis yvelgan, sadac ki tyis 
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masivebia. statistikuri monacemebis mixedviT, gasuli sauku-
nis meore naxevarSi, saqarTvelos miwis fonds eroziam 0,5 
mil. ha nayofieri savargulebi waarTva.  

sasargeblo wiaRiseulis mopoveba saqarTveloSi jer 
kidev gviani qvis xanaSi iwyeba, roca adamiani kaJis iaraRebs 
qmnida. brinjaosa da rkinis xanaSi viTardeba metalurgia, 
ris Sedegadac ganTqmuli xaliburi foladi Seiqmna. samTo 
samuSaoebi warsulSi da Semdgomac rTul geologiur da ge-
omorfologiur pirobebSi mimdinareobda. miwisqveSa da Sem-
degSi Ria karieruli samuSaoebi iwvevdnen arsebiT cvlile-
bebs miwis zedapirze: Cndeboda CaqceviTi formebi deformi-
rebuli miwisqveSa komunikaciebis Tavze, iqmneboda kariere-
bis qvabulebi, fuW gamonamuSevarTa yrilebi, rasac Tan er-
Tvoda gravitaciul-denudaciuri da eroziuli procesebis 
warmoqmna-gaaqtiureba. Sedegad miviReT reliefis kardina-
luri cvlilebebi WiaTuris, tyibulis, tyvarCelis, vales, 
madneulis, gumbris, askanas, kaspis, kursebis da mravali 
sxva samTamadno regionis teritoriaze. magaliTad, WiaTuris 
platoze reliefi da mTlianad landSafturi garemo Sec-
vlilia TiTqmis 70 kvadratul kilometr farTobze. Tanamed-
rove krizisuli mdgomareobis pirobebSi, samTo samuSaoebis 
mkveTrad Semcirebuli masStabebis miuxedavad, Tanmdevi eg-
zogenuri procesebi – gamofitva, erozia, denudacia, mewyru-
li movlenebi, intensiurad mimdinareobs yvela zemoTCamoT-
vlil regionSi. es gamowveulia am procesebis Seuqcevado-
biT, anu erTxel warmoqmnili an gaaqtiurebuli procesis 
SeCereba TiTqmis SeuZlebeli xdeba.  

sxvadasxva daniSnulebis samSeneblo samuSaoebi aseve 
mkveTrad cvlian landSaftur garemos da kerZod reliefs. 
alizisagan nagebi primitiuli sacxovreblebi saqarTveloSi 
Cndeba jer kidev miwaTmoqmedebis Casaxvis periodSi, romel-
Ta naSTebi qvemo qarTlis dablobzea aRmoCenili. amJamad 
isini deformirebulia da jgufebad ganlagebul xelovnur 
borcvebs warmoadgenen. adrebrinjaos xanas, e.w. mtkvar-araq-
sis kulturas miekuTvneba TeTriwyaros, abelias, Sulaveris, 
sadaxlos, xizanaaTgoras, axalcixis amiranis goras dasax-
lebebi. es ukanaskneli ferdobze xelovnurad Seqmnil tera-
sebze, 10 500 kv. metr farTobze iyo ganlagebuli. am period-
Si saqarTvelos mTel teritoriaze farTod iyo gavrcele-
buli yorRanuli samarxebi. nialis platoze, varZiasTan, 
gvxvdeba msxvili lodnariT gadafaruli akldamuri samarxe-
bi, romelTa zomebi marTlac STambeWdavia: yorRanuli bor-
cvebis simaRle 2,5–3 m-ia, xolo diametri 10-15 m-s aRwevs. uf-
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ro gviandeli – bedenis kulturis droindeli yorRanebi 
gvxvdeba TrialeTSi, qvemo da Sida qarTlSi. sainteresoa 
martyofis yorRanis agebuleba – 12 m simaRlisa da 100 m di-
ametris borcvi lodnariTaa dafaruli, romelsac zevidan 
miwayrili faravs. Sua brinjaos xanidan saqarTveloSi Tria-
leTis kultura viTardeba, am periodis yorRanebi gvxvdeba 
walkis qvabulSi, md. qciis xeobaSi, samgorSi. zurtaketis 
platoze erT-erT maTgans 8 ha ukavia, xolo TviT samarxis 
farTobi 160 kv. metria. Sua brinjaos da nawilobriv rkinis 
xanas miekuTvneba kolxeTis dablobze arsebuli sacxovrebe-
li borcvebi „dixa-guZuba“. isini daWaobebul adgilebSi xe-
lovnurad Seqmnil ramdenime aTeuli metri diametris miway-
rilebs warmoadgenen, romlebzec mTeli dasaxlebebi iqmne-
boda. cnobilia rekis, qvablonis, anakliis, oCamCiris dixa--
guZubebi. adre da Sua feodalur xanaSi farTod iyo gavrce-
lebuli kldeSi nakveTi sacxovreblebi, romlebic TavSesaf-
rebs, sakulto da TavdacviT nagebobebs warmoadgendnen er-
Tdroulad(ufliscixe, varZia, vanisqvabebi, qciisa da misi 
Senakadebis kanionebSi adamianis mier gafarToebuli buneb-
rivi siRrueebi).  

Tanamedrove pirobebSi samSeneblo samuSaoebi gansakuT-
rebiT qalaqebis teritorias ucvlis saxes. aq arsebuli hid-
roqseli Ria mdgomareobidan daxurulSi gadadis, ferdobeb-
ze agebuli Senobebi cvlian mis konfiguracias, xolo maTs 
CamoWril kalTebze xSirad intensiuri gamofitvisa da fer-
dobul-gravitaciuli procesebi mimdinareobs. magaliTad, 
TbilisSi, mTawmindis ferdobis gaswvriv wyalgayvanilobis 
TxrilisTvis ferdobis CaWram QqviSaqvis uzarmazari fenis 
mocureba gamowvia, rasac ngreva da adamianis msxverpli moy-
va. ramdenime wlis win, igive adgilas, adamianis mokle mexsi-
erebis gamo, isev daiwyes ferdobis CamoWra banzingasamarTi 
sadguris mSeneblobis mizniT, ramac analogiuri Sedegi da 
aseve adamianis daRupva gamoiwvia. 

reliefis sagrZnob cvlilebebsa da egzodinamikuri 
procesebis gaaqtiurebas iwvevs sagzao mSenebloba. sakmari-
sia aRiniSnos axlaxan dasrulebuli Tbilisi-Telavis avto-
magistrali, sadac saSiSroeba emuqreba gomboris uReltexi-
lis monakveTs. aq imdenad rTul da Rrma mewyerTan gvaqvs 
saqme, rom misi stabilizaciis kardinaluri RonisZiebebis 
ganxorcieleba SeuZlebelia. mZlavri ferdobul-gravitaciu-
li procesebi ganviTardeba momavalSi am gzis ujarma – gom-
boris monakveTze, sadac gzis gafarToebis mizniT ferdobe-
bis mraval adgilas CamoWram warmoqmna grandiozuli gaSiS-
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vlebebi, romelTa sigrZeebi 30-100 m-is, xolo simaRleebi 10–
15 m-is farglebSi meryeobs. mewyruli procesebis ganviTare-
ba mosalodnelia, agreTve, axmeta-TianeTis saavtomobilo 
gzis mraval ubanze da mis arealSi mdebare dasaxlebul 
punqtebSi.  

Tu SevajamebT saqarTveloSi adamianis reliefze zemoq-
medebis am Zalze mokle da zogad mimoxilvas, SeiZleba iT-
qvas, rom aqaurma bunebrivma pirobebma Camoayaliba adamianis 
gansaxlebis tipi, meurneobis mimarTulebebi da intensivoba, 
rac ganapirobebda bunebasTan adamianis harmoniul Tanacx-
ovrebas sazogadoebis ganviTarebis pirvel aTaswleulebSi. 
Semdgom, teqnikuri ganviTarebis, Sromis axali iaraRebis 
Seqmnis, adamianTa raodenobisa da maTi materialuri moTx-
ovnilebebis zrdasTan erTad gaCnda bunebrivi pirobebis Ta-
vis sasargeblod gamoyenebisa da ufro metic – misi gardaq-
mnis moTxovnilebac. Cvenda savalalod, adamianma am miznebs 
garkveulwilad miaRwia da axla Cven am procesis Sedegebs 
vimkiT.  

Tanamedrove etapze, garemos dacvis erovnuli saagen-
tos da geografiis institutis ZalebiT mimdinareobs mudmi-
vi kvleva-dakvirvebebi qveyanaSi Seqmnil rTul geoekologi-
ur mdgomareobaze, ris Sedegadac Seqmnilia moklevadiani 
saprognozo sqemebi adamianis mier gaaqtiurebuli egzodina-
mikuri procesebis sxvadasxva regionebSi SesaZlo ganviTare-
bis, aseve maTi prevenciuli RonisZiebebis Sesaxeb[3]. Tu sam-
xareo mmarTveli organoebi gaecnobian am masalebs, gaiTva-
liswineben specialistTa rekomendaciebs da SeZlebisdagva-
rad Seasruleben maT, droTa ganmavlobaSi mdgomareoba Se-
samCnevad gamoswordeba, rac aisaxeba stiqiuri movlenebiT 
SeWirvebuli mosaxleobis socialur-ekonomikur yofaze.  
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MERAB GONGADZE 
 

HUMAN’S INFLUENCE TENDENCIES  
ON THE RELIEF AND ITS 

 
Nowadays the relationship between human and nature is a crucial prob-

lem in mankind’s evolutional process and it can be a reason of progress or reg-
ress of society in the future. Especially it strongly concerns mountainous coun-
tries and among them Georgia, where the 70% of whole territory disposes in the 
higher level from the sea than 800 meters. During the centuries this difficult 
conditions of nature formed human’s settlement styles, the character of farming, 
its direction and intensiveness. 

The influence of human on the relief is connected to the three sphere: far-
ming, exploring fossil foils and different kinds of building activities. In the re-
sult we receive transformed relief and activated exodinamical processes. these 
catastrophical natural phenomena causes the enormous damage of nature and 
farming. It is very important to carry out geographical researches and on this ba-
se will be created prevential measures. 
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kolxeTis mcenareuli safaris anTropogenuri 

transformacia 

 
Tanamedrove landSaftis bunebriv-teritoriuli kom-

pleqsis asociacia da, Tu SeiZleba iTqvas, arekvlis zedapi-
ri anu `sarke~ ama Tu im teritoriis mcenareuli safari 
warmoadgens. aqedan gamomdinare, ekranirebis unaris mqone am 
komponentis - mcenareuli safaris mimarT, rogorc mecnieru-
li ise praqtikul-pragmaturli TvalsazrisiT, mizanSewoni-
lia gansakuTrebuli yuradRebis gamaxvileba. sakmaod deta-
lurad Seswavlil kolxeTis unikalur da mravalferovan 
mcenareulobas avtori mxolod SigalandSafturi diferen-
ciaciis mizniT ganixilavs.  

istoriuli wyaroebis (saqarTvelos atlasi, Tbilisi--
moskovi, 1964, gv. 141-142) mixedviT, kolxeTi da maT Soris mi-
si dasavleTi, daWaobebuli nawili, TiTqmis mTlianad ~gau-
vali~ tyeebiT iyo dafaruli, romlis floristul formaci-
ebs warmoadgenda tyiani da balaxiani Waobebi, aseve dablo-
bis kolxuri tye mravalferovani foTlovanebiT. 

adamianis sameurneo Carevis Sedegad, amJamad (Природные 
ресурсы..., 1985) mcenareuli safaris sakmaod diferencirebu-
lia da, amave dros, TiToeuli maTganic sivrcebrivad ufro 
mkveTradaa gamoxatuli, darRveulia da `danagvianebulia~ 
umTavresad kulturuli formebiT. zRvispira zolisTvis da-
maxasiaTebeli bunebriv pirobebSi damaxasiaTebelia buCqna-
rebi – ZeZvi, kuneli, zogan qacvi, zRmartli, muryani. aRsa-
niSnavia, rom kolxeTis sanapiro zolis (qobuleTi-ureki--
grigoleTi-malTayva-yulevi-anaklia-fiCori-gagida) perimet-
rze amJamad xelovnurad gaSenebuli fiWvisa da fiWvnar-evka-
liptiani tyeebis calkeuli fragmentebi qviSiani diunebis 
zolis anTropogenur mikrolandSafts hqmnis. Savi zRvispi-
ra diunebis zolis mimdebare xmeleTze Waobis – balaxovan-
buCqnariani da tyiani Waobebis mcenareuloba vrceldeba. 

sanapiro dablobebsa da Zlier daWaobebul ubnebze 
farTo gavrcelebiT sargeblobs daWaobebuli murynis tyee-
bi – murynarebi. murynarTan erTad aq xarobs rcxila, imeru-
li da kolxuri muxa, Tela, ifani, lafani. dablobis mdina-
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reTa Walebsa da mimdebare `narionalebze~ gavrcelebulia 
wyal-Waobis mcenareuloba – wylis peri, wylis kakali, 
wylis suro, dumfara, wylis gvimra, wylis vazi da sxv. 

muryniani Waobebisgan gansxvavebiT, higrofiluri tipis 
dablobis kolxur tyeebSi muryans uerTdeba agreTve sxva 
jiSebi – rcxila, imeruli muxa, ifani, lafani, nekerCxali, 
Tela, TuTa, leRvi da sxv. buCqnarebidan am tyeebSi xarobs: 
Zaxveli, anwli, kuneli, Txili; maradmwvane buCqnari – Wyo-
ri, Tagvisara. mravladaa lianebi da balaxovnebi. 

SedarebiT drenirebul fragmentebze - `plakorebze~ Se-
darebiT didi farTobi uWiravs mezofiluri, kolxuri tipis 
tyeebs. gruntis wyali am tyeebis gavrcelebis arealSi Rrma-
daa Cawolili da zedapiric iSviaTad itboreba. amis gamo, 
am tipis tyeebSi muryans gabatonebuli mdgomareoba ar uWi-
ravs da misi arealic ramdenadme SezRudulia. Tumca, amis 
nacvlad, uxvadaa gavrcelebuli maradmwvane qvetye, xolo 
balaxovnebi sagrZnoblad mcirea, radganac xeebis xSiri 
varji xels uSlis maT ganviTarebas. 

mezofiluri kolxuri tyeebis Semadgeneli elementebia: 
muxa, rcxila, Tela, wifeli, muryani, ifani, iSviaTad wabli, 
cacxvi, maJalo, panta da sxv. xSiria lianebi (kolxuri su-
ro, krikina, Rvedkeci, ekalRiWi), gavrcelebulia agreTve va-
zi, katabarda, svia da sxv. cxadia, rom mcenareebis maRali 
sixSire aq Znelad gasavali tyis STabeWdilebas tovebs. 

kolxeTis daWaobebul dablobze tyis gaCexvis Sedegad, 
bevrgan Camoyalibebulia meoradi buCqnarebi, romelic Sexa-
mebulia mdelo mcenareulobasTan, yvelaze farTodaa gav-
rcelebuli lianebiT gadaxlarTuli muryanis buCqebi, la-
fani. buCqebs Soris gavrcelebulia mdelos elementebi – 
TeTri samyura, gobiscxvira, Wili, zambaxi, SroSani da sxv. 
mdinareTa gaswvriv, dabal terasebze gavrcelebulia Walis 
mcenareuloba, sadac tye-buCqnari da kulturuli landSaf-
ti kargadaa Sexamebuli.  

aRsaniSnavia, rom tyis mcenareuloba kolxeTSi da ker-
Zod, mis dasavleT nawilSi gaCexilia da mkveTrad saxeSec-
vlilia. Tumca floristuli samyaros bunebrivi formacie-
bis mimoxilvidan SeiZleba davaskvnaT, rom kolxeTis mcena-
reuli safari Zalze mdidari, mravalferovani da origina-
luria. mxolod aq SeiZleba vixiloT CrdiloeTisa da sam-
xreTis floristuli elementebis Sexameba, mravalferovani 
endemuri da reliqturi saxeobebis arseboba, mcenareTa So-
ris unikaluri Sexamebebi. Tumca unda aRiniSnos, rom buneb-
rivi urTierTdamokidebuleba mcenareTa asociaciebs Soris 
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aq usazRvrod darRveulia kolxeTis ekosistemis anTropoge-
nuri saxecvlilebis Sedegad. 

kolxeTis dablobis mcenareulobis anTropogenuri cva-
lebadobis suraTi aseTia: kolxeTis dablobis gauvali tyi-
ani da balaxovani Waobisa da kolxuri dablobi tyeebis 
nacvlad, romelic aq arc Tu ise didi xnis winaT iyo gaba-
tonebuli, amJamad ara Tu kulturuli savargulebi Warbobs, 
aramed SemorCenili bunebrivi mcenareulobis calkeuli ub-
nebic ki mniSvnelovnad saxeSecvlilia. cxadia, rom is ga-
mowveulia tyis gaCexvis, amoSrobisa da cxovelTa zedmeti 
Zovebis gavleniT. amave mizezebiT dablobis tyeebSi Semcire-
bulia lafnis, Telisa da ifnis raodenoba. samagierod, far-
Tod gavrcelda meoradi wminda muryanis koromebi, gauares-
da xeebis boniteti, farTod gavrcelda lianebi. adveturi 
mcenarulobis xarjze warmoiqmna sruliad axali mcenareu-
li Tanasazogadoeba. 

kolxeTis dablobze adamianis zemoqmedebiT warmoebs 
bunebrivi mcenareuli safaris mkveTri anTropogenuri cva-
lebadoba, romelic udaod migviyvans adventur da sarevela 
mcenareTa Tavdasxmamde, meoradi balaxeuli Tanasazogadoe-
bis upiratesobiT. amitom, avtoris azriT aucilebelia am 
procesebis SeCereba an Seneleba da mecnierulad dasabuTe-
buli praqtikul RonisZiebaTa drouli dasaxva da realiza-
cia. maT Sorisaa:  

1. bunebrivi dablobis ekosistemebis (nakrZalebi da 
aRkveTilebi) – gansakuTrebiT, kolxeTis reliqtu-
ri da Waobiani tyeebis, zRvispira qviSiani diune-
bis fsamofiluri Taviseburi mcenareulobiT, uni-
kaluri torfian-sfagnumiani Waobebis SenarCuneba;  

2. Znelad dasaSrobi balaxeuli Waobebis, aseve maTi 
bunebrivi ekosistemis (saTibi, samonadireo, Tev-
zsaWeri, rekreaciuli) daurRvevlad gafarToveba 
da racionaluri gamoyenebis miRweva;  

3. daSrobil miwebze agroteqnikuri wesebis mkacri 
dacva, ruderaluri mcenareebis gavrcelebis SezR-
udva;  

4. qarsacavi zolebis intensiurad gaSeneba, dasaxle-
buli punqtebis da zRvispira diunebis gamwvaneba, buC-
qebisa da xeebis farTo asortimentis gamoyeneba;  

5. saqarTvelos wiTel wignSi Setanili mcenareebis 
genofondis dacvis realuri ganxorcieleba. 

rogorc cnobilia, daWaobebuli vakis pirobebSi, tyis 
masivebs maRali desugirebisa da biodrenaJuli roli aqvT 
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miniWebuli. misi mniSvneloba mkveTrad izrdeba da gansakuT-
rebuli roli eniWeba ekosistemis ekologiuri mdgomareobis 
gaumjobesebis mizniT. ase, magaliTad, muryniani tyis masiveb-
Si atmosferuli naleqebis raodenoba wlis ganmavlobaSi 
1,3-jer naklebia, xolo tyis varjiT tenis dakavebulobis si-
dide 47%-s aRwevs. tenis transpiraciuli xarji, 15-17 wliani 
muryanisa 1 ha-ze, mTeli savegetacio periodis ganmavlobaSi 
2040 mm-mde aRwevs. aqedan gamomdinare, veTanxmebiT ra, avtor-
Ta (Колхидская..., 1990) mosazrebas biodrenaJisa da ekosistemis 
ekologiuri mdgomareobis gaumjobesebis Sesaxeb, jer erTi 
mizanSewonilia kolxeTis bunebrivi mcenareulobis maqsima-
luri SenarCuneba da, meorec – avtoris mosazrebiT aucile-
belia maRali desugirebisa da biodrenaJuli roli mqone 
daWaobebuli vakis mcenareulobiT gamdidreba, romelsac 
gansakuTrebuli roli eniWeba ekosistemis ekologiuri 
mdgomareobis gaumjobesebis mizniT. arada, kolxeTis unika-
luri ekosistemis iSviaTi da unikaluri komponenti dRemde 
umowyalod nadgurdeba. 

saqarTvelos mciremiwianobis fonzekolxeTis miwebis 
aTviseba sakmaod mimzidveli saqmianobaa. regionis miwis 
fondis ((751 aTasi ha) mxolod mcire (27%) nawilia vargisi 
(alfeniZe, daviTaia, 2003) damuSavebisaTvis. amave dros, aR-
niSnuli avtorebi miuTiTeben teritoriis aTvisebulobis ma-
Ral daqsaqsulobasa da miwebis calkeul fragmentebad gav-
rcelebas. asve didi cvlilebebi momxdara miwis savargule-
bis struqturaSic: gasuli saukunis meore naxevarSi maTi sa-
erTo zrdis (13%) fonze saxnavi miwebis farTobi 22%-iT Sem-
cirebula, Tumca ramdenadme SesamCnevi yofila mravalwlia-
ni nargavebisa (63%) da saZovrebis (29%) xvedriTi wilis 
zrda. imave avtorebis miTiTebiT, bunebaTsargeblobis Tval-
sazrisiT, metad negatiuri gamomdgara tyeebisa da buCqnare-
bis 19%-iT Semcireba. miwis resursebis aTvisebis problemas 
ukavSirdeba agreTve daSrobili miwebis yovelwliuri nama-
tis sakmaod dabali (1,6 aTasi ha) maCvenebeli, rac kolxeTis 
vrceli meoradi daWaobebiT aixsneba.  

amrigad, kolxeTis SavizRvispireTis erT-erTi mniSvne-
lovani problemaa bunebrivi mcenareulobis anTropogenuri 
transformacia, romelic indikaciurad asaxavs bunebrivi pi-
robebis cvalebadobas. es procesebi iseTi Cqari tempiT mim-
dinareobs, rom aucilebelia Tanamedrove mdgomareobis cva-
lebadobis mniSvnelobis Sefaseba da perspeqtivebis progno-
zireba. 
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LANA MZARELUA 
 

KOLKHETI’S PLANT CIVER AND ITS ANTHROLOGICAL 
TRANSFIRMATION 

 
In the article is given kolkheti‘s black sea littoral vegetable cover and its 

anthropogical transformation wich reflects the changes of natural conditions in 
the region. To avoid with negative anthropogical changes of vegetable cover, in 
the labour is given to preserve kolkheti’s unique vegetable cover’s natural ex-
pession’s and improvement arrangement of situation. 
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soxumis saxelmwifo universitetis Sromebi 
t. X, 2011 

sabunebismetyvelo mecnierebaTa seria 
 

koba korsantia  

 

samegrelos qaris reJimi da misi  

energetikuli potenciali 

 
cnobilia rom, saqarTvelos ganedebze haeris masaTa sa-

erTo gadanacvleba xdeba dasavleTidan aRmosavleTisaken, 
rasac garkveul wilad arRvevs qvefenili zedapiris aRrevi-
Ti moqmedeba. samegrelos teritoriaze amas emateba xmeleTi-
sa da zRvis, platoebis da baris araTanabari gaTboba, rac 
xels uwyobs atmosferos adgilobriv cirkulacias _ Sede-
gad warmoiSoba mTa-barisa da sanapiro (brizebi, musonebi) 
cirkulacia, rasac xels uwyobs atmosferuli wnevis sezo-
nuri ganawileba, romelic apirobebs dasavleTis qarebis ba-
tonobas Tbil periodSi da aRmosavleTisas _ civ periodSi, 
rac aZlevs mas musonuri cirkulaciis xasiaTs. 

samegrelosaTvis damaxasiaTebelia musonuri tipis qa-
rebi wlis civ da Tbil periodebSi, roca Sav zRvaze, kavka-
sionis centralur raionebze ganlagebulia Sesabamisad ma-
Rali da dabali wnevis areebi. kolxeTis dablobze, romlis 
zRvispira nawilia samegrelo, wlis Tbil periodSi sWar-
bobs qarebi dasavleTidan (qarebi zRvidan), xolo civ peri-
odSi _ aRmosavleTidan (qarebi xmeleTidan). Tumca zafxul-
Si mTiswineTSi gadanacvlebasTan erTad aRiniSneba mTa-ba-
ris cirkulaciac, romelic Tan erTvis musonuri xasiaTis 
qarebs, rac iwvevs qaris mimarTulebis ganmeoradobis zrdas 
dasavleTis mdgeneliT. 

haeris civi masebis Camodineba kavkasionis Tovliani 
mwvervalebidan da gverdiTi qedebidan xels uwyobs qarebis 
ganmeoradobis zrdas CrdiloeTis mdgeneliT samegrelos 
CrdiloeT nawilSi. 

samegrelos teritoriaze qarebi zRvidan qris umetesad 
april-maisidan agvisto-seqtembramde, xolo xmeleTidan _ 
seqtembridan april-maisamde (CaTvliT) kargadaa ganviTarebu-
li brizuli cirlulacia, rac gamowveulia zRvisa da xme-
leTis araTanabari gaTbobiT dRis ganmavlobaSi. brizebi 
daikvirveba wlis TiTqmis yvela sezonSi da axasiaTebT mniS-
vnelovani ganmeorebadobani (cxrili 1) samegrelos zRvispi-
ra zolSi. 
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qaris mimarTulebis ganmeoradoba (%) zRvidan 

da xmeleTidan 
cxrili 1.  

 
sadguri, 
qaris  

mimarTu-
leba 

Tve 

I II III IV V VI VII VIII IX X XI XII 

anaklia 
zRvidan 
(d+sd) 

xmeleTi-
dan (aR-
+CaR) 

 
14 
69 

 
18 
60 

 
26 
47 

 
35 
36 

 
39 
30 

 
44 
24 

 
48 
24 

 
39 
35 

 
31 
41 

 
18 
55 

 
12 
68 

 
5 
73 

zugdidi 
zRvidan 

(d) 
xmeleTi-
dan (aR) 

 
11 
56 

 
14 
50 

 
20 
43 

 
30 
30 

 
44 
27 

 
49 
20 

 
47 
16 

 
44 
15 

 
32 
26 

 
19 
37 

 
12 
53 

 
6 
53 

senaki 
zRvidan 
(d+sd) 

xmeleTi-
dan (aR-
+CaR) 

 
17 
71 

 
25 
61 

 
35 
47 

 
47 
38 

 
55 
28 

 
61 
23 

 
66 
17 

 
55 
27 

 
48 
33 

 
36 
57 

 
15 
70 

 
11 
80 

martvili 
zRvidan 

(d) 
xmeleTi-
dan (aR) 

 
20 
35 

 
22 
40 

 
33 
29 

 
38 
25 

 
42 
17 

 
46 
16 

 
47 
9 

 
41 
20 

 
41 
19 

 
29 
34 

 
20 
39 

 
13 
49 

foTi 
zRvidan 
(d+sd) 

xmeleTi-
dan (aR) 

 
18 
62 

 
26 
50 

 
36 
28 

 
48 
36 

 
51 
20 

 
56 
16 

 
64 
12 

 
56 
18 

 
45 
26 

 
25 
45 

 
17 
61 

 
15 
65 

  
qaris saSualo wliuri siCqare samegrelos teritoria-

ze 1.0m/wm _4 m/wm farglebSi meryeobs, maqsimumiT enguris xe-
obis Sua welSi (jvari) da minimumiT walenjixis da martvi-
lis raionebSi. samegrelos teritoriis im nawilze, rome-
lic kolxeTis dablobSia moqceuli, qaris saSualo siCqare-
ebi sakmaod didia da Seadgens 2-4 m/wm-s. 

qaris saSualo Tviuri siCqareebi, iseve rogorc saSua-
lo wliuri, did farglebSi cvalebadobs_0,4m/wm-dan 7,8m/wm-
mde. saSualo Tviuri siCqareebis maqsimumebisa aRiniSneba 
gansxvavebuli kanonzomiereba. maqsimaluri saSualo Tviuri 
siCqare modis wlis civ periodze_noembridan martis CaT-
vliT, xolo minimaluri wlis Tbil periodze_ivnis-seqtem-
berze, rac gamowveulia qaris aq gabatonebuli dasavleTis 
mdgenelis SesustebiT (nax. 2 da 3.). 



 

ur
Si

 

 
qaris ene

ri efeqtiT 
i, sadac das

nax. 1. qari

nax. 2. qari

ergia erTer
SeiZleba gam
saSvebia xanm

is siCqare. i
 

 
 

 
is siCqare. i

rTi mZlavri 
moyenebul i
mokle wyveta

anvari. m/wm

ivlisi. m/wm

wyaroa, is 
iqnas warmoeb
a energiis m

1

 

 

didi ekonom
bis im darge
miwodebaSi. q

47 

mi-
eb-
qa-
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ris danadgarebis warmoebis gansazRvrisaTvis da Sesabamisad 
misi mSeneblobis mizanSewonilobisaTvis, dadgenilia, rom 
kolxeTis dablobis umetes nawilze (g. svaniZe, v. gagua, e. su-
xiSvili), kerZod samegreloSi, SesaZlebelia qaris energeti-
kuli resursebis efeqturi gamoyeneba im punqtebisaTvis, sa-
dac qaris wliuri saSualo siCqare metia 2m/wm-Si.  

 

 
 

nax. .3. qaris siCqare. weliwadi. m/wm 
 
qaris energiis gamoyenebis SesaZleblobas gamoxataven 

qaris samuSo da araaqtiuri siCqareebis ganmeoradobiT da 
xangrZlivobiT. araaqtiuri siCqareebi, iseTi siCqareebia, 
romlebic praqtikulad ar iZleva energiis miRebis saSuale-
bas, xolo samuSao siCqareebi ki iseTi siCqareebia, rodesac 
qaris Zrava muSaobs.  

Cqarmavali qaris Zrava muSaobas iwyebs 4,5-5 m/wm siCqa-
ris dros, xolo nelmavali mravalfrTiani qaris Zrava _ 3-
3,5 m/wm siCqaris dros, amitom samuSao siCqaris yvela sazR-
vrad mizanSewonilia siCqare 3m/wm. radgan qaris Zravas mud-
mivi siCqare da simZlavre fiqsirdeba regulirebis dawyebis 
Semdeg e.i. 7,5 m/wm siCqaris Semdeg (zogierTi ZravisaTvis 10 
m/wm-is Semdeg), qaris ZiriTad diapazonSi ki 3-7 m/wm (3-9m/wm) 
qaris Zrava muSaobs cvalebadi brunviT da iZleva cvalebad 
simZlavres.  

aqedan gamomdinare qaris energetikuli resursebis Se-
safaseblad SevadgineT qaris samuSao siCqareTa wliuri xan-
grZlivobis naxazi (nax. 4.). es maCvenebeli samegrelos teri-
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toriaze cvalebadobs daaxloebiT 2500-dan -4000-ze met saa-
Tis farglebSi. samuSao siCqareTa udidesi xangrZlivoba 
aRiniSneba Savi zRvis sanapiros monakveTze foTidan misi 
samxreTiT, sadac igi aWarbebs 4000 saaTs da foTSi aRwevs 
4200 saaTs, ra Tqma unda simaRlis zrdasTan erTad mcirde-
ba misi xangrZlivoba da dadis 2500 saaTamde.  

 

 
  
nax. 4. qaris samuSao siCqareTa (3m/wm meti) jamuri 

xangrZlivoba weliwadSi. sT 
  
qaris energetikuli resursebis efeqturi gamoyeneba Se-

saZlebelia im raionebSi, sadac qaris samuSao siCqareTa sa-
erTo xangrZlivoba aRemateba 5000 saaTs. aseTi pirobebi sa-
megrelos arc erT raionSi ar iqmneba. qaris danadgarebis 
efeqturi gamoyenebis pirobebi iqmneba raionebSi, sadac qaris 
samuSao siCqareTa xangrZlivoba 4000-5000 saaTia. aseTi piro-
bebia foTSi da mis mimdebare sanapiro zolSi. nelmavali 
qardanadgarebisaTvis muSaobis rentabeluri pirobebi iqmneba 
Tu ki qaris samuSao siCqareTa xangrZlivoba Seadgens 3000-
4000 saaTs. aseTi pirobebia walenjixaSi, muxurSi, jvarSi. Se-
darebiT naklebia qaris energetikuli resursebis gamoyenebis 
perspeqtivebi senakSi, zugdidSi da martvilSi, sadac qaris 
samuSao siCqareTa saerTo xangrZlivoba 2000-3000 saaTia.  

qaris konkretuli danadgaris teqnikuri SesaZleblobe-
bis gaTvaliswinebiT gamoviangariSeT qaris realuri resur-
sebi samegrelos zogierTi purqtisaTvis. amisaTvis gamoviye-
neT Sua aziis hidrometeorologiis samecniero-kvleviT in-
stitutSi damuSavebuli meTodi_qaris energoresursebis ga-
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angarieba standartuli cxrilebis gamoyenebiT (Дробышев 
А.Д.. 1989). aRniSnuli meTodis gamosayeneblad saWiroa vico-
deT mxolod qaris saSualo siCqare da misi variaciis koe-
ficianti, rac mocemulia klimatur cnobarebSi. 

am meTodis dasabuTebas safuZvlad aerodinamikis cno-
bili kanonebi udevs. am SemTxvevaSi saWiroa vicodeT qaris 
Zravas Semdegi parametrebi: qarborbalas daZvris siCqare, qa-
ris regulirebis siCqare, qaris siCqare, rodesac qarborba-
la gamodis mwyobridan da danadgaris nominaluri simZlav-
re. es parametrebi sxvadasxva danadgarisaTvis gansxvavebu-
lia. USW-56-100–tipis danadgarisaTvis zemod miTiTebuli pa-
rametrebi Sesabamisad udris 5m/wm, 13m/wm, 27m/wm da 100kvt-s. 
am pirobebis gaTvaliswinebiT da zemoT miTiTebuli meTo-
dis gamoyenebiT gamoangariSebulia qarborbalas utilizire-
buli energia da danadgaris warmoebadoba samegrelos zogi-
erTi punqtisaTvis. miRebuli Sedegebi warmodgenilia 
cxrilSi. 

 
qaris energetikuli resursebis Sefasebis Sedegebi 

cxrili 3. 
 

Ggeografiuli  
punqti 

Qqarborbalas  
utilizirebuli 

energia, kvt/sT. kv.m 

Ddanadgaris  
warmoebadoba, kvt/sT 

foTi 880 63 430 
jvari 550 38 500 
senaki 230 16 450 

 
rogorc cxrilidan Cans, USW-56-100–tipis danadgars 

wlis ganmavlobaSi SeuZlia gamoimuSavos FfoTSi 64, jvarSi 
39 , xolo senakSi 17 aTasamde kvt/sT-Si energia. amrigad qa-
ris energetikuli resursebis gamoyenebas samegrelis regi-
onSi didi perspeqtivebi aqvs, gansakuTrebiT gamoirCeva fo-
Ti da Savi zRvis sanapiro zoli, sadac konkretuli tipis 
danadgaris gamoyeneba saSualebas iZleva vawarmooT weli-
wadSi daaxloebiT 64 aTasi kvt/sT energia. 
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KOBA KORSANTIA 
 

SAMEGRELO WIND REGIME AND ITS ENERGETIC 
POTENCIAL 

 
With the aim of the estimation of the regime of the wind and its energetic 

potential of Samegrelo on the basis of the result of material of analysis of natu-
ral investigation and empirical calculation by the author is established: the spe-
ed of territorial division of the wind and it is shown general geographical law 
regulatory of these speeds: annual speed of the wind hesitates between of the li-
mits of 1.0 m/sc- 4 m/sc, maximum in the middle waist of The River Enguri 
(Jvari) and with the minimum in the regions of Tsalendjikha and Martvili. For 
the estimation of the energetic resources of wind it is created the draught of the 
annual duration of the speed of the wind work. The longest duration of the spe-
ed of the wind work is fixed on the embankment of Black Sea from Poti with its 
South, where it is overplays 4000 hours and in Poti achieves 4200 hours. Here 
there is possible effective using of the installation of a wind. According to cal-
culated energetic resources for specific installation of a wind, installation of the 
USW-56-100–type can produce during the year in Poti 64, in Jvari 39 and in Se-
naki till 17 thousand kWatt/h energy.  
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Tengiz gordeziani, revaz Tolordava 

 

kartografiis xuTi aspeqti 

 
mecnierebisa da praqtikis ganviTarebis Tanamedrove etapze 

gadamwyveti mniSvneloba eniWeba iseT sistemebs (dargebs), romle-
bic TavianTi struqturiTa da meTodologiuri safuZvlebiT gam-
Wolni arian. swored aseTi sistemaa Tanamedrove kartografia. 

saqarTvelos respublikis saxelmwifoebriobis mSeneblobi-
saTvis didi mniSvneloba eniWeba mecnierebisa da praqtikis orga-
nul erTianobas. qarTvelma kartografebma am dargis patriarqis, 
didi vaxuSti bagrationis TaosnobiT Cvenamde moitanes sakmaod 
mdidari kartografiuli memkvidreoba, romelsac msoflio kar-
tografiis ganviTarebis istoriaSi erT-erTi TvalsaCino adgili 
ukavia. iseTma mcirericxovanma erma, rogoric qarTveli eria, Ta-
visi STambeWdavi sityva Tqva, rogorc Teoriuli, ise praqtikuli 
kartografiis damkvidrebasa da ganviTarebaSi. Kkartografia, ro-
gorc mecnierebis dargi, dReisaTvis sakmaod rTuli sistemaa ro-
melic xuTi aspeqtiT SeiZleba warmovadginoT. aqve unda aRiniS-
nos, rom TiToeuli am aspeqtTagani metad mniSvnelovania damou-
kidebeli qarTuli saxelmwifosaTvis. Aaqedan gamomdinare, Cvens 
qveyanas aucileblad unda qondes kartografiis erovnuli kon-
cefcia, romlis ZiriTad mizans Seadgens qveynis sasicocxlo sa-
Sualebebis xalxis samsaxurSi Cayeneba da eris inteleqtualuri 
potencialis maqsimaluri gamoyeneba. 

amrigad, kartografia, rogorc sistema, xuTi aspeqtiT SeiZ-
leba iqnas warmodgenili: 

1. kartografia – rogorc akademiuri mecniereba. igi saSem-
sruleblo-momsaxure teqnikuri dargidan gadaiqca akademiur mec-
nierebad, romelsac gaaCnia Tavisi sagani, meTodi, struqtura, 
kavSiris wesi sxva mecnierebebTan da ganviTarebis sakuTari ten-
denciebi. misi sagani dakavSirebulia realobis sagnebisa da mov-
lenebis universalur sivrce-droiT procesTan, romelsac igi ik-
vlevs dedamiwis landSaftur garsSi geografiasTan, xolo mis 
farglebs gareT sxva mecnierebebTan erTad (aslanikaSvili, 1968; 
Асланикашвили, 1981). 

warmodgenil statiaSi kartografiis, rogorc mecnierebis 
damkvidrebisa da ganviTarebis oTxi etapis gamoyofa SeiZleba. es 
is etapebia, romlebic warmoadgens ukve arsebuli kartografiu-
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li empiriuli masalis gamoZaxils da asaxavs mis mecnierul po-
tencials: 

a) pirveli etapi – Cveni saukunis pirveli ocwleulidan 60-
ian wlebamde. 

am periodis kartografia ver scildeba saSemsruleblo-mom-
saxure teqnikuri dargis moRvaweobis farglebs. igi geodeziis 
da topografiis SemadgenlobaSi, maT struqturul nawilad gani-
xileboda. es etapi dakavSirebulia kartografiis mier rukebis 
Seqmnis xerxebisa da meTodebis – kartografiuli meTodikis 
srulyofa-ganviTarebasTan. am periodSi iqmneba zogadgeografiu-
li rukebi, Tematuri rukebi da pirveli kapitaluri atlasebi. 

b) meore etapi – Cveni saukunis 60-iani wlebidan 80-ian wle-
bamde – rodesac kartografiam SeZlo Tavisi kvlevis sagnis mig-
neba da meTodologiuri safuZvlebis Seqmna. aqedan daimkvidra 
man Tavisi kuTvnili adgili mecnierebaTa saklasifikacio sqemaSi 
da Camoayaliba sxva mecnierebebTan kavSiris wesi. es etapi msof-
lio masStabiT Tamamad SeiZleba CaiTvalos qarTuli kartogra-
fiuli skolis didi warmatebis periodad. skolisa, romelsac ga-
moCenili qarTveli geografi da kartografi – aleqsandre asla-
nikaSvili xelmZRvanelobda. am etapze kartografiaSi inergeba 
kvlevis aerokosmosuri meTodebi da wamyvan rols asrulebs kos-
mosuri informaciis gamoyeneba. kartografia aRwevs mecnierebis 
rig dargebSi Tematuri disciplinebis saxiT da funnqcionirebs, 
rogorc kvlevis meTodi. 

g) mesame etapi – gasuli saukunis bolo 30-wliani periodi 
– kartografiis gadaqceva geografiasTan erTad konstruqci-

ul dargad. es is etapia, rodesac kartografia Tavisi miznebis 
misaRwevad farTod iyenebs uaxles teqnikur saSualebebs, dawye-
buli rukebis avtomatizirebuli meTodebiT Seqmnidan, damTavre-
buli bolo Taobebis personaluri kompiuterebis gamoyenebiT. es 
etapi SeiZleba CaiTvalos kartografiis axal mimarTulebaTa – 
oTxganzomilebiani (sivrce-droiTi) kartografirebisa da geoin-
formaciuli kartografirebis swrafi ganviTarebis periodad. es 
ukanaskneli saqarTveloSi prof. n. beruCaSvilis saxelTan aris 
dakavSirebuli (Беручашвили, 1993). kartografiis ZiriTadi aspeqte-
bis mTavar warmmarTvel Zalad SeiZleba CaiTvalos, TiToeuli 
aspeqtis srulyofisaken mimarTuli momavali konturebis dasaxva 
da maTi ganviTarebis tendenciebis warmodgena. kartografiis, ro-
gorc mecnierebisa da praqtikis dargis, yvela aspeqti aucileb-
lad unda ganvixiloT misi ganviTarebis zemoTwarmodgenili eta-
pebis bolo_meoTxe punqtis konteqstSi, rameTu kartografias uk-
ve myarad aqvs gansazRvruli Tavisi sagani, meTodi, ena, struqtu-
ra da kavSiris wesi sxva mecnierebebTan. Semdgomi diskusiebis 
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gagrZeleba am Temebze ukve aRar warmoadgens raime mecnierul 
faseulobebs. 

qarTul kartografiul mecnierebas ganviTarebis sakuTari 
gza gaaCnia. es ukanaskneli dakavSirebulia qveynis praqtikul 
moTxovnile-bebTan. praqtika ki, Tavis mxriv, kvebavs kartografi-
is Teorias mTeli rigi sakiTxebis damuSavebis aucileblobiT. 
aseT sakiTxTa Soris ki erT-erTi mniSvnelovani adgili unda da-
iWiros sinTezis kartografiuli formis kvlevam movlenaTa dina-
mikis asaxvis dros. sinTezis problema kartografiaSi mWidrod 
ukavSirdeba kartografiul generalizacias. am sferoSi ukve ar-
sebuli Sromebis gamoyenebiT unda Seiqmnas droiTi sinTezis kar-
tografiuli formis erTiani sistema. gamokvleul unda iqnas di-
namikuri generallizaciis Taviseburebani, rac kartografiis, 
rogorc mecnierebis, erT-erT sakvanZo sakiTxs warmoadgens.  

kartografiis Teoriis erT-erTi centraluri problemaa mas-
Stabis sakiTxi. sabolood unda iqnas garkveuli masStabis Ziri-
Tad saxeobaTa Soris kavSiris wesi. gansakuTrebuli aqcenti un-
da gakeTdes masStabis yvelaze naklebad Seswavlil saxeze – 
drois masStabze, rameTu igi pirdapir kavSirSia dinamikis kar-
tografirebasTan.  

kartografiul mecnierebaSi yvela drois erT-erT sakvanZo 
sakiTxad kvlavindeburad rCeba enis problemis kvleva. rukis 
enis – specifikuri niSnobrivi sistemis Seswavla gasuli sauku-
nis bolo 30-wleulis gamocdilebaze dayrdnobiT, rodesac wina 
planze wamoiwia movlenaTa dinamikis asaxvam, gansakuTrebuli in-
tensivobiT mimdinareobs. am mimarTulebiT qarTuli kartografia 
kvlavindeburad unda darCes warmmarTveli Zalis rolSi. 

Cveni saukunis bolo aTwleulisaTvis, kartografiaSi erT-
erT mniSvnelovan adgils daiWers am mecnierebis terminologiu-
ri aparatis damuSaveba, rasac monografiuli xasiaTi eqneba. am 
mimarTulebiT ukve dawyebulia kvleva (kekelia, 1998). kartogra-
fiis erT-erT wamyvan mimarTulebad unda darCes misi tradiciu-
li dargi – atlasuri kartografireba. gadaudebel amocanad rCe-
ba saqarTvelos respublikis ganaxlebuli kompleqsur – geogra-
fiuli erovnuli atlasis gamocema, romelic vaxuStis geografi-
is institutis mier momzadda. unda ganviTardes aseve regionuli 
atlasuri kartografireba. kolxeTis atlasis kvaldakval, rome-
lic momzadebulia gamosacemad, unda damuSvdes saqarTvelos is-
toriul-eTnografiuli provinciebis da mxareebis atlasebis Seq-
mnis erTiani meTodika. am mimarTulebiT ukve Catarebulia samuSa-
oebi (beruCaSvili, 1996, 1997). unda ganviTardes aseve dargobrivi 
atlasuri kartografireba. kerZod: sasoflo-sameurneo, ekologi-
uri, samxedro, turistuli, istoriuli da a.S. atlasebis Seqmni-
saTvis gamoyenebul unda iqnas ukve gamosacemad momzadebuli sa-
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qarTvelos samedicino atlasis Sedgenis gamocdileba da meTodi-
ka (j. kekelia, 1990). aucilebelia saqarTvelos qalaqebis atlase-
bis erTiani moTodikis damuSaveba (am mimarTulebiT ukve gamosa-
cemad momzadebulia q. quTaisis kompiuteruli geoinformaciuli 
atlasi (gorgoZe, 2003). mimdinareobs samuSaoebi Tbilisis geoin-
formaciuli atlasis Sesaqmnelad. dasamuSavebelia aseve jibis 
sacnobaro atlasebis Seqmnis meTodika. perspeqtiul dargad iT-
vleba axlad danergili sportis Tematuri da atlasuri kartog-
rafirebac da a.S. msgavsad sxva, dedamiwis Semswavleli mecniere-
bebisa, kartografiaSic Cveni saukunis 20-wliani periodis(romeli 
saukunis?) siaxles warmoadgens mis wiaRSi dinamikuri mimarTu-
lebis Casaxva da swrafi ganviTareba. amJamad praqtika kartogra-
fiisagan moiTxovs operatiuli rukebis mTels simravles, rac 
praqtikuli amocanebis swraf da zust gadawyvetasTan aris dakav-
Sirebuli. Amdenad, axali saukunis dasawyisis kartografiaSi, mi-
si dinamikuri mimarTuleba uTuod wamyvan adgils daiWers. am mi-
marTulebis swrafi ganviTarebis saqmeSi wamyvani roli daeTmoba 
aero da kosmosuri informaciis intensiur gamoyenebas da maT 
kompiuterul damuSavebas.  

kartografiis mecnieruli aspeqtis ganxilvisas aucileblad 
wina planze unda wamoiwios ukve miRweulis aRnusxvam, pasporti-
zaciam da detalurma mecnierulma analizma. am mxriv aucileb-
lad unda Sesruldes kapitaluri kartografiuli naSromi – sa-
qarTvelos kartografia, romelic Tavisi daniSnulebiT erTgvari 
kartografiuli enciklopedia iqneba. masSi aRnusxuli, aRwerili 
da gaanalizebuli unda iqnas yvela kartografiuli nawarmoebi, 
rogorc literaturuli ise sacnobaro da wminda kartografiu-
li, rac ki dRemde saqarTveloSi Seqmnila. igi unda iyos Ria 
sistema, romelSic kartografiis ganviTarebis kvaldakval Seva 
yvela axladSesrulebadi kartografiuli Sroma Tu kartografi-
uli nawarmoebi.  

qarTuli kartografiis ganviTarebaSi mniSvnelovani adgili 
unda daiWiros misma axalma mimarTulebam – geoinformaciulma 
kartografirebam. kompiuteruli teqnikis gamoyenebiT axali forma 
da Sinaarsi unda SeiZinos: kartografiulma modelirebam, dinami-
kurma kartografiam, atlasurma kartografirebam, kartografiuli 
generalizaciis, enisa da sivrce-droiTi sinTezis sakiTxebma. 

2) kartografiis, rogorc sistemis, meore asfeqts wamoad-
gens kartografia – warmoebis dargi (teqnologiur saSualebaTa 
sistema). Kkartografia saqarTveloSi amJamad warmoebis sami Ziri-
Tadi atributiT aris warmodgenili. esenia: kartografiuli fab-
rika (saaqcionero sazogadoeba ~kartografia~), saaqcionero sa-
zogadoeba aerogeodezia (yofili meoTxe warmoeba) da samxedro 
kartografiuli fabrika, romelic funqcionirebs saqarTvelos 
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Tavdacvis saministros kartografiuli centris struqturuli 
erTeulis saxiT. aqedan pirveli ZiriTadad dakavebulia Tematu-
ri rukebis, atlasebisa da globusebis beWdviTa da gamocemiT, me-
ore – topografuli rukebisa da msxvilmasStabiani zogadgeogra-
fiuli rukebis beWdviTa da gamocemiT, aseve kadastruli kartog-
rafirebiT, mesame – ki, dakavebulia mxolod samxedro daniSnule-
bis topografiurli rukebisa da gegmebis beWdviTa da gamocemiT. 
kartografiis es mimarTuleba unda viTardebodes warmoebis kano-
nebiT. zemoTCamoTvilili sami sawarmoo organizacia respubli-
kis sxvadasxva uwyebebs ekuTvnis, rac amarTlebs momxmarebelTan 
maTi urTierTdamokidebulebis principebs. Tumca qveyanaSi kerZo 
firmebis mier tiraJulad ibeWdeba arasrulfasovani kartografi-
uli produqcia. amis aRkveTa unda iTavos saqarTvelos geografi-
ulma sazogadoebam da saqarTvelos kartografTa asociacia, ro-
melic 1998 wels Seiqmna. aucilebelia kartografiuli sawarmoe-
bis kavSirebis gaumjobeseba mezobel qveynebTan da aseve axali 
kavSirebis Zieba sxva qveynebTanac. 

3) kartografiis mesame aspeqts warmoadgens kartografia, ro-
gorc meTodi. kartografia aRwevs yvela im mecnierebaSi, romelic 
Tavis kvlevis sagans konkretul teritoriasTan mimarTebaSi swav-
lobs. aseTebia pirvel rigSi dedamiwis Semswavleli mecnierebebi: 
geografia, geologia, geodezia, geofizika, geoqimia, fotogramet-
ria. kartografia aRwevs, aseve sazogadoebriv mecnierebebSic. 
aseTTa Soris aRsaniSnavia: istoria, sociologia, demografia, eT-
nologia, arqeologia. kvlevis kartografiul meTods iyeneben bi-
ologiis dargebic _ botanika da zoologia, romlebic ikvleven 
florisa da faunis gavrcelebis Taviseburebebs konkretul teri-
toriebze. zemoTqmulidan gamomdinare kartografiis meTodologi-
uri arsenali, ZiriTadad geografiuli kartografiis saxeliT mo-
ixsenieba, amitom geografiuli kartografia warmoadgens ara geog-
rafiis Semadgenel nawils, aramed misi sistemuri erTianobis lo-
gikur-meTodologiur safuZvels. mecnierebisa da praqtikis ganvi-
Tarebis Tanamedrove etapze warmoqmnili geoinformaciuli kar-
tografireba nebismier mecnierebaSi aRwevs da warmoadgens erT-
erT lider meTods mecnierebaTa sistemisaTvis saerTod.  

4) kartografiis meoTxe aspeqtia _ kartografia, rogorc 
samxedro dargi. qveynis Tavdacvisunarianobis amaRleba, misi Sei-
araRebuli Zalebis nato-s standartebTan daaxloeba moiTxovs 
samxedro kartografiis rogorc dargis ganviTarebas ori mimar-
TulebiT: 1. samxedro kadrebis kartografiuli ganaTleba _ sam-
xedro kartografia, samxedro topografiasTan erTad, unda gax-
des samxedro saswavleblebisa da samxedro nawilebis erT-erTi 
wamyvani saswavlo disciplina. amisaTvis aucilebel pirobas war-
moadgens samxedro kartografiis qarTulenovani saxelmZRvane-
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los momzadeba da gamocema, romliTac am dargs Seiswavlian ara-
marto samxedro saswavleblis kursantebi, aramed samoqalaqo 
umaRlesi saswavleblebis studentebic. 2. saqarTvelos natoSi 
gawevrianebis perspeqtivam dRis wesrigSi daayena Cveni qveynis 
samxedro uwyebis am organizaciis standartebTan SesabamisobaSi 
moyvanili kartografiuli produqciiT (samxedro topografiuli 
rukebi) uzrunvelyofa. amas moiTxovs aseve Cveni SeiaraRebuli 
Zalebis natos egidiT saerTaSoriso samSvidobo operaciebSi mo-
nawileobis praqtikaSi danergva.  

amasTan, gasaTvaliswinebelia isic, rom dasavleTis samxed-
ro uwyebebSi mimdinareobs tradiciuli samxedro kartografiis 
TandaTanobiT Canacvleba geoinformatikiT: gis-i samxedroebs ex-
mareba situaciis ukeT aRqmaSi da warmoadgens ufro srulyofil 
instruments vinem tradiciuli ruka. Cveni azriT, saqarTvelo--
saTvis misaRebia kartografia-topografiis tradiciuli meTode-
bis Sexameba rukaTSeqmnis Tanamedrove eleqtronul meTodebTan.  

5) kartografia, rogorc xelovnebis dargi – kartografias 
xSirad xelovnebis dargis rangSic ganixilaven. britaneTis geog-
rafiuli sazogadoebis azriT, romelic dafiqsirebulia 1964 
wels – `kartografia – es aris xelovneba, mecniereba da rukebis 
damzadebis teqnologia, aseve rogorc mecnieruli dokumentebisa 
da xelovnebis nawarmoebebis Seswavla~. ucxour samecniero kar-
tografiul literaturaSi cnebis qveS – kartografia, gaerTiane-
bulia am dargis mecnieruli, teqnikuri da mxatvruli aspeqtebi. 
yovelive zemoaRniSnulis mtkiceba, SeiZleba adekvaturad miviCni-
oT, Tu kartografiis istoriis Rrma fesvebs gadavxedavT. aRor-
Zinebis epoqis gamoCenili mxatvrebis: leonardo da vinCisa da di-
ureris moRvaweoba garkveul wilad kartografias ukavSirdeba. 
XVIII–XIX s.s mravali ruka, Tavisi saSemsruleblo mxariT, gansa-
kuTrebiT ki, rukis ~mindorze~ arsebuli dekoratiuli siuJete-
biT, xelovnebis nawarmoebebs warmoadgenen. rukis ena, pirdapir 
akavSirebs mas xelovnebasTan. esaa kartografiul saxviT saSua-
lebaTa mTeli sistema, riTac kartografiuli nawarmoebi (ruka, 
kartograma, kartodiagrama, fiziografiuli modeli, moculobiTi 
modeli, blok-diagrama, atlasi, kompiuteruli ruka da sxva) Re-
bulobs saboloo dasrulebul saxes. kartografiul gamosaxule-
baTa simravleSi aris iseTi nawarmoebebi, romlebic migvaniSneben 
kartografiis pirdapir kavSirze: ferwarasTan, grafikasTan da 
qandakebasTan. qaRaldze Sesrulebuli e.w. ulegendo rukebi, anu 
fiziografiuli modelebi, romelic morecxvisa da daCrdilvis 
xerxiT aris Sesrulebuli, kartografiuli ferweris klasikur 
magaliTs warmoadgens. am meTodis fuZemdeblis _ Sveicarieli e. 
imhofis mier Sesrulebuli fiziografiuli atlasi erTdroulad 
kartografiisa da xelovnebis nimuSs warmoadgens. analogiuri 
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gamosaxulebebi Sesrulda aWaris atlasisaTvis vaxuStis geogra-
fiul institutSi, d. tabiZis mier. mis mierve gakeTda saqarTve-
los fiziografiuli modeli, romelic bunebis qandakebis maga-
liTia. qarTuli kartografiis fuZemdeblis – vaxuSti bagratio-
nis – mier Sesrulebuli rukebi, romelic XVIII saukunes ganekuT-
vneba, mxatvruli nawarmoebis nimuSebad iTvleba. am rukebze natu-
raluri formiT aris gamosaxuli yvela zogadgeografiuli ele-
menti. bolo aTeuli welia, rac kartografiaSi warmatebiT dai-
nerga personaluri kompiuterebis gamoyeneba. grafikuli progra-
mebis saSualebiT dgeba yvela masStabisa da Sinaarsis rukebi da 
sxva kartografiuli gamosaxulebebi. kompiuters gaaCnia ferebis, 
Srafirebis da simboloebis amouwuravi speqtri. aqedan gamomdina-
re, xdeba rukebis gaformeba kompiuteruli grafikis gamoyenebiT, 
ris Sedegadac kartografiaSi damkvidrda axali termini – `grafi-
kuli dizaini~, rac kartografiuli gamosaxulebis grafikul ga-
formebas gulisxmobs .dizainiT Sesrulebuli kompiuteruli ruka 
axlos dgas xelovnebasTan. kompiuteriTve xorcieldeba fiziogra-
fiuli da moculobiTi modelebisa da blokdiagramebis Sedgena. 
sabolood SeiZleba aRiniSnos, rom yvela kartografi, romelsac 
rukaTSedgenis urTules procesTan aqvs saqme, Tavisi ganaTlebiTa 
da erudiciiT mxatvaricaa (xelovanicaa). subieqt-kartografSi er-
TmaneTTan Serwymulia: movlenaTa sivrciTi xedva, ferTa Sexamebis 
maRali gemovneba, simboloebis sworad SerCevis unari, xatvisa da 
xazvis (gaformebis) saSemsruleblo kultura. zemoTdasaxelebuli 
Tvisebebi da ganaTleba momadlebulia yvela profesional kar-
tografSi. aseTebi iyvnen: didi vaxuSti bagrationi, sergi cxakaia, 
aleqsandre aslanikaSvili, demur tabiZe da sxvani. 

sakvanZo sityvebi: rukis ena, geoinformaciuli kartografi-
reba, atlasuri kartografireba, kartografiuli gamosaxuleba, 
kartografiuli dizaini. 
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TENGIZ GORDEZIANI, REVAZ TOLORDAVA 
 

FIVE ASPECTS OF CARTOGRAPHY 
 

Contemporary cartography is difficult system, which is considered in five as-
pect with its subjectively methodic, technological and applied part. 

Cartography as an Academic Science. This aspect of cartography directly has 
gnosiological function and is researching the side of reality, which is not applied by 
other members of Sciences System. Cartography is appearing as a horological science. 
For adequate conducting of research, cartography is considering subject's reality and 
contently part of appearance and is researching their horological part, as during this 
process cartography is using its own, special language. Therefore, cartography has 
own ''autonomous'' place in classification system of science. 

Cartography, as a system of technological means. In science and practice, be-
fore introduction of computer techniques, this aspect of cartography was mentioned as 
as production of cartography. From eighties of last century the most sensible science 
system for geoinformatical technology was cartography and in its system was emerged 
a kind of technological direction - geoinformational cartography making, which later 
was established as a concept of cartographic cycle. 

Cartography, as a methodological system. Since the science exists there is no 
case, which would show us that scientific researches about territory are implicating 
without map or other cartographic image. Therefore, in all analogical science cartog-
raphy has its methodical face and is servicing for systematic unity of science.  

Cartography, as a Military Area. Nowadays military cartography with military 
topography has main role for provide concrete state's defense. Therefore military car-
tography is not only academic discipline for all step of military schools, but it is part 
of cartography’s system, which has its subject, method and concrete aims. 

Cartography, as an Art. In one elder explanation cartography is mentioned as 
an art, science and map making technology and researcher of science documents and 
art works too. Indeed, creation of all types and contents of cartographic work demands 
from cartographer the full knowledge of art.  
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sabunebismetyvelo mecnierebaTa seria 
 

malxaz Rvinjilia 

 

ekoturistuli ganaTlebis calkeuli  

aspeqtebi saqarTveloSi 

 
garemosa da adamianis urTierTdamokidebulebis proce-

si is mniSvnelovani jaWvia, rac geoversumSi mizez-Sedegob-
rivi kanonzomierebebis Camoyalibebas uzrunvelyofs. am pro-
cesSi gansazRvrul rols TamaSobs racionaluri bunebaT-
sargeblobis principebi, rac bunebriv-resursuli potencia-
lis kvlavwarmoebis optimalur safuZvels qmnis.  

saqarTveloSi arsebuli unikaluri biomravalferovne-
bisa da bunebrivi fenomenebis siuxves sakuTari adgilis 
damkvidreba SeuZlia mxolod turizmis mdgradi ganviTare-
bis pirobebSi. bunebadacviTi normebisa da moTxovnebis, sap-
roeqto samuSaoebis dagegmvisa da infrastruqturuli obieq-
tebis mSenebloba delikatur midgomas moiTxovs, vinaidan 
igi Serwymuli unda iyos, rogorc bunebriv landSaftTan, 
aseve kulturul garemosTan. mdgradi turizmi uzrunvel-
yofs bunebrivi resursebis, sazogadoebis socialuri da 
kulturuli faseulobebis grZelvadiani ganviTarebis SesaZ-
leblobebs. amavdroulad ekonomikuri zrdisa da momavali 
TaobebisaTvis ekologiuri mdgomareobis gaumjobesebis Sesa-
bamisad, mTavar gamowvevas warmoadgens mosaxleobis cxovre-
bis donis amaRleba. gansazRvravs ra axali turistuli bren-
dis formirebas, arsebuli midgoma turizmis saerTaSoriso 
tendenciebs exmianeba. process ganapirobebs bunebrivi da 
kulturuli kompleqsebis maRali daculoba, rac saboloo 
jamSi mdgradi ganviTarebisa da mogebis safuZveli gaxdeba.  

Tanamedrove periodSi saqarTveloSi turizmi ekonomi-
kis erT-erT prioritetul mimarTulebas warmoadgens. igi 
ganixileba, rogorc ekonomikis ganviTarebis mniSvnelovani 
faqtori, rasac adasturebs turistTa maCveneblebis yovel-
wliuri matebis tendencia. mTel rig maCvenebelTa kompleq-
sebiTac (investiciebi, Semosavlebi, dasaqmeba da infras-
truqtuli proeqtebis realizacia) turizmi dinamurad vi-
Tardeba Cvens qveyanaSi. turistuli nakadebis yovlwliuri 
mateba 20-30%-is farglebSia (bolo 3 wlis ganmavlobaSi). 
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turoperatoris saqmianoba turizmis ekologiur da sa-
Tavgadasavlo sferoSi eqvemdebareba serTifikacias. aseTi 
saxiT saxelmwifo akontrolebs xarisxiani momsaxurebis mi-
nimaluri pirobebis dacvas (personalis Sesabamisi momzade-
ba. saWiro aRWurvilobis arseboba, turistuli firmis mxri-
dan saWiro kanonmdeblobis dacva da a.S). saerTaSoriso ka-
nonmdebloba iTvaliswinebs turistis uflebebs xarisxian 
momsaxurebaze da bunebrivi garemos mimarT yuradRebiani 
mopyrobis aucileblobas.  

ucxouri ekoturistuli organizaciebi xarisxs turis-
tebis moTxovnis Sesabamisad ganixilaven. aq gaTvaliswinebu-
lia Semdegi: zusti codna imisa, Tu ras moelis momxmarebe-
li; turorganizaciebis TanamSromlebi unda grZnobdnen pa-
suxismgeblobas xelmZRvanelobisa da turistebis winaSe. Ta-
namSromlebma unda icodnen im svlebis Sesaxeb, romlebic ar 
akmayofileben standartul xarisxs. 

radgan turistuli momsaxureba pirvel rigSi iTvalis-
winebs adamianur urTierTobebs turistebsa da TanamSrom-
lebs Soris, amitom bevria damokidebuli TanamSromlebis 
profesiul momzadebasa da maT moralur Tvisebebze. res-
tornebis sastumroebis da turorganizaciebis teqnikuri aR-
Wurviloba xSirad identuria, amitom Tanamedrove konkuren-
ciis pirobebSi personalis sistematuri profesiuli zrda 
erTaderTi pirobaa warmatebis misaRwevad. Ppersonals unda 
sjerodes, rom mxolod `xarisxis diqtaturas~ (TQM - Total 
Quality Management) SeuZlia gaxados firma tursaqmianobis li-
derad. magaliTad: `Niagara Nature Tours~ regularulad atarebs 
kursebs Tavisi gidebis kvalifikaciis asamaRleblad. isini 
arCeven xalxs, romlebic advilad iTviseben am profesias, 
mecnier muSakebs, pedagogebs, xalxTan muSaobis gamocdile-
bis da bunebis Sesaxeb gadmocemis unaris mqone pirebs. 

turistuli momsaxurebis momwodeblebis (sastumroebi, 
restornebi, gadamzidavebi da a.S) arCevisasas gaTvaliswine-
bul unda iqnas maTi momsaxurebis xarisxis maxasiaTeblebi. 
Ggacivebuli da Seuwvavi mwvadi SeiZleba gaxdes turistis 
ukmayofilebis mizezi turoperatoris an gidis mimarT, miuxe-
davad imisa rom am ukanasknels ar aqvs aranairi urTierToba 
ukmayofilebis mizezTan. gansakuTrebuli yuradReba unda mi-
eqces ama Tu im qveynis, soflisa da mTis regionis sastumro-
ebSi oTaxebis raodenobas. sastumros unda gaaCndes Sesabami-
si serTifikati. xSirad ufro momgebiania patara, magram axa-
li da komfortuli kerZo sastumros momsaxurebiT sargeb-
loba, vidre oci wlis win aSenebuli didi sastumroTi. 
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ekoturizmi sxva saxis turizmisgan gansxvavdeba imiT, 
rom kvalificiuri gidi da jgufis gamcilebeli did rols 
asrulebs bunebis dacvis sakiTxebSi. maT turists, romelic 
upiratesobas aniWebs komforts, SeuZliaT ganumarton, rom 
ekoturizmSi es cneba `meorexarisxovnad~ iTvleba. aq auci-
lebelia sakuTari komfortis daTmoba bunebis sasargeblod. 
gamocdili ekoturistebi Tavisuflad Tanxmdebian komfor-
tis SezRudvas.  

kompania `Earth Rhythms~ momxmareblebs winaswar awvdian 
SezRuduli komfortebis sias, rac turistisgan mosalod-
nel kulturul da ekologiur garemoSi qcevas uzrunvel-
yofs, aseve ganumartaven axalbedebs komfortis mimarT arse-
bul mcdar Sexedulebebze. 

kompania `Espirit Rafting~_Si amboben: `Cven ar gvaqvs ofici-
aluri `qcevis normebi~ momxmareblebisaTvis, magram isini 
winaswar arian informirebulni spirtiani sasmelebis da 
narkotikebis moxmarebis akrZalvaze mogzaurobis dros. Cven 
vTxovT Cvens jgufebs ar Segviqmnan problemebi ekologiu-
rad sadao sakiTxebSi, rogoricaa sakvebis da organuli nar-
Cenebis Segroveba da ara maTi buCqebSi gadayra. Aam `qcevis 
normebis” umetesoba formirdeba cxovrebiseul magaliTebze, 
amitom Cven vizidavT marTlac rom ekologiurad pasuxis-
mgeblobiT aRsavse turistebs.” 

Tu davakvirdebiT, davinaxavT mniSvnelovan sxvaobebs 
ekologiur da saTavgadasavlo turebis monawileebis qce-
vebs Soris. Uukanasknelebi iqcevian bunebis mimarT ufro 
egoisturad. isini acnobiereben bunebis dabinZurebis minimi-
zaciis aucileblobas, magram ar arian mzad daTmon sakuTa-
ri dro da miT umetes komforti ekoturebis saerTo saqmeSi 
wvlilis Sesatanad. 

avstrieli alpinistebis klub `bunebis megobrebisa~ da 
alpinizmis nacionaluri federaciis warmomadenlebze dak-
virvebebiT Tavisuflad SeiZleba Tqma, rom pirvelni Tavi-
suflad Tanxmdebodnen elbrusis mTis ferdobidan sakuTari 
nagvis transportirebaze, rodesac meoreni romlebic 
Tvlidnen sakuTar Tavs ufro gamocdil da sportul jgu-
fad, yvelanair cdilobdnen am saqmeze Tavis aridebas. 

ekoturizmis momsaxurebis xarisxi aseve gulisxmobs 
adgilobrivi mosaxleobis gaTviTcnobierebas bunebis dacvis 
da codnis dargSi. aqve unda gvesmodes, rom ekoturistebis 
darigebis dros Cven saqme gvaqvs ara bavSvebTan, aramed 
zrdasrul adamianebTan, romlebsac gaaCniaT sakuTari Sexe-
dulebebi, amitom swavlebis Cveulebrivi meTodi (leqcia, 
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kiTxva) am SemTxvevaSi miuRebelia. ukeTesia mivawodoT maT 
naTeli magaliTebi cxovrebidan.  

magaliTad, `Niagara Nature Tours~ SeimuSaves ekoturistebis 
swavlebis programa, romelSic Sedis humanitaruli da bu-
nebrivi disciplina, romelic iTvaliswinebs Teoriul da 
praqtikul swavlebas:  

 mTxrobelebis, musikosebis, adgilobrivi msaxiobe-
bisa da xelovanebis daqiraveba tradiciuli xelo-
bis demonstraciisaTvis; 

 STabeWdilebebis gasamZafreblad iyeneben specia-
lur laminirebul baraTebs informaciiT, suraTe-
biT, diagramebiT, romlebsac aCveneben momxmareb-
lebs savele pirobebSi (mecnieruli Canawerebi 
gaTxrebze, an patara, praqtikulad uxilavi velu-
ri bunebis warmomadgenlebi); 

 cxovelebis, Citebis xmebis Canawerebis gamoyeneba 
fonad. 

 gamofenebze bunebis magaliTebis gamoyeneba. 

 SevardenebisAadgilobrivi, licenzirebuli momTvi-
niereblebis daqiraveba, mtacebeli frinvelebis 
saCveneblad, romlebTanac SeiZleba suraTebis ga-
daReba, rac Zalian axalisebs turistebs. 

yvelaferi es aZlierebs pedagogsa da turistebs Soris 
urTierTqmedebebs. Ddemonstraciis bolos turistebs urige-
ben sareklamo furclebs, sxvadasxva regionaluri garemos 
dacvis organoebis broSurebs, rom ganamtkicon SeZenili 
codna. 

gidebi zrdasrul ekoturistebTan muSaoben Semdegnai-
rad: `Cven ki gviyvars Cveni xeloba magram vcdilobT jgu-
febs ar wavukiTxoT leqciebi, amis magivrad vuxsniT Cveni 
cxovrebis sxvadasxva magaliTebiT: Rvinis qarxanaSi eqskur-
siis dros Cven vaCvenebT slaidebs ,romlebic moicaven sura-
Tebs sxvadasxva jiSis yurZenze, niadagze, Semdeg migvyavs sa-
degustacio darbazSi da vasinjebT sxvadasxva saxis Rvinos, 
vuxsniT Tu ra gavlena aqvs geologias ama Tu im jiSis yur-
Znis moSenebaze, vaCvenebT magaliTebs venaxSi, es meTodi ex-
mareba xalxs gamoiyenos sakuTari grZnoba da gamocdileba.~ 

momsaxurebis xarisxze aseve didi gavlena aqvs jgufSi 
turistebisa da gidebis Tanafardobas, es damokidebulia mar-
Srutisa da eqskursiis sirTuleze, mag., saTavgadasavlo tu-
rizmSi 1:1 (erTi gidi, erTi turisti) saSualod ki 1:5, isto-
riul da SemecnebiT turizmSi 1:10-dan 1:20-mde, erovnul par-
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kebSi, nakrZalebSi 1:8-ze. Aam saxiT swavlebis da ekoturizmSi 
momsaxurebis xarisxi erTmaneTzea damokidebuli, magaliTad 
`Warner Guiding~ amtkiceben, rom im dros, rodesac damoukidebe-
li dasveneba, kempingi da a.S. jer kidev ganviTarebulia Cven 
vTvliT Cvens konkurentul upiratesobad – swavlebas, ro-
melsac vTavazobT Cvens momxmareblebs.Aamavdroulad kargi 
saWmeli, megobruli gidebi, kargi cxenebi da saintereso 
mogzaurobis scenari yovelTvis mniSvnelovania da ganasxva-
vebs damoukidebel turizms organizebulisgan. 

saqarTvelos sinamdvileSi unikaluri, iSviaTi da ende-
muri populaciebis mravalferovnebis Sesabamisad mniSvnelo-
vania sazogadoebis farTo wreebSi ekoturistuli ganaTle-
bis popularizacia. yovelives uzrunvelsayofad saWiroa 
mTel rig RonisZiebaTa nusxa, raTa mosaxleobam gaacnobie-
ros is sikeTe, rac erTis mxriv dacul teritoriul siste-
mebSi mogzaurobisagan elodeba da meores mxriv mwvane gare-
mos mimarT mzrunveli damokidebulebis CamoyalibebaSi ga-
movlindeba. iseve, rogorc evropis wamyvan saxelmwifoebSia 
warmodgenili, Cveni saganmanaTeblo sistemis pirvelive sa-
fexurze unda iqnas Seqmnili naturalistTa klubebi, skau-
turi wreebi, romlebic ara marto Teoriulad, aramed praq-
tikuladac bunebriv garemoSi gaecnobian bunebrivi fenomene-
bis atraqciul Taviseburebebs. damoukideblad SeZleben ve-
lur garemoSi orientirebasa da gagnebas, kritikul situa-
ciaSi (bunebrivi kataklizmebis dros) moqcevas, karvis gaS-
lisa da koconis danTebis unar-Cvevebs.  

amavdroulad mniSvnelovania tyeSi, wyalsatevebsa da 
sxva bunebriv-teritoriul kompleqsebSi moqcevis wesebis 
codna, banakis dagegmvis adgilebis, sakvebi, saZile da sani-
tarul-higienuri wertilebis mowyobiT. narCenebis utiliza-
ciis meTodebi maTi qimiuri Sedgenilobis Sesabamisad.  

am procesebis xelSemwyob faqtors warmoadgens dRes 
arsebuli axalgazrduli turistuli banakebi, romlebic 
zafxulis sezonze saqarTvelos ramdenime regionSi uzrun-
velyofs moswavle-axalgazrdobis dasvenebasa da garTobas. 
mizanSewonilad migvaCnia am banakebis bazaze mimdebare bu-
nebriv-teritoriuli kompleqsebis biomravalferovnebis po-
pularizaciis mizniT ekoturebis Casma mocemul programaSi. 
aq SeiZleba gamoyenebul iqnes, rogorc samTo velosipedebi, 
aseve mdinareze dasaSvebi navebi, saWapano saSualebebi, kani-
onsa da ferdobebze, aseve mdinareebze gadasasvleli specia-
luri statikuri Tokebi. SesaZlebelia kombinirebuli ture-
bis mowyobac. 



166 
 

yvela zemoT aRniSnuli RonisZieba xels Seuwyobs ga-
remosdacviTi ganaTlebis donis amaRlebas da amavdroulad 
mosaxleobis sul ufo meti raodenobis CarTulobas ekotu-
ristul industriaSi. 
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MALCHAZ GVINJILIA 
 

SOME ASPECTS OF ECO-TOURING EDUCATION 
IN GEORGIA  

 
Ecotourism is a special direction of tourism in which rational principals 

of nature usage play definite role. Optimal realization of natural-touring resour-
ces is carried out in eco-touring environment. In the process of relationship of 
environment and society an important factor is to define the relation of the latter 
with the exploitation of natural phenomena. Providing with ecological balance 
in nature from the scientific viewpoint planning and realization of eco-tour rep-
resents the foundation for development of steady eco-touring industry.  In the 
epoch of modern natural and ecological cataclysms (the most part of which cau-
sed by anthropogenic factors) it is important to have competitive knowledge in 
protecting of environment. Its realization is impossible both in educational insti-
tutions involving ecological study courses and in young touring camps. 
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q i m i a 
 
 

zurab faCulia, anton Ciqovani 

 

talidomidis sinTezis reaqciis  

qvantur-qimiuri modelireba 
 

talidomidi (Thalidomide) (rusulad – талидамиди), imunomo-
dulatoruli agentia, romlis qimiuri saxelwodeba aris N-
(2,6-dioqsopiperidin-3-il) ftalimidi [N-(2,6-dioxopi-peridin-3-yl) phthali-
mide]. misi struqtura mocemulia qvemoT: 

 

 
 

talidomidi sinTezirebul iqna 1954 wels farmacevtu-
li kompania CIBA-s mier, romelic iniSneboda, rogorc damam-
Svidebeli, trankvilizatori da gulisrevis sawinaaRmdego 
saSualeba. qimiurad barbituratis (damamSvidebeli medika-
menti) msgavsi, wamali cnobili gaxda, rogorc damamSvidebeli 
saSualeba, Tumca igi arasodes yofila nebadarTuli aSS kve-
bisa da wamlis administraciis (FDA) mier, warmoSobili po-
tenciurad Seuqcevadi nevritisa da wamlis usafrTxoebis gamo. 
xSirad mohyavT talidomidis magaliTi imis xazgasasmelad, 
rom aucilebelia gasayidi nivTierebebis optikuri sisufTavis 
aRniSvna. talidomidis SemTxvevaSi (+)-izomeri efeqturi antie-
mitikia (antiemitiki aris wamali, romelic efeqturad moqme-
debs gulisrevisa da Rebinebis winaaRmdeg), xolo (-)-izomeri 
aRmoCnda pasuxismgebeli teratogenul (teratogeni aris agen-
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ti, romelic aferxebs embrionis an fetusis (Canasaxis) ganvi-
Tarebas) Tvisebebze. naerTi iyideboda racematis saxiT, ramac 
gamoiwvia saSineli Sedegebi. Tumca, mxolod (+)-izomeris gamo-
yeneba optikurad sufTa formiT ar SeiZleboda yofiliyo usaf-
rTxo, radganac fiziologiur pirobebSi mimdinareobs misi ra-
cemizacia (enoluri formis gavliT) [1]: 

(+)-talidomidi   7pH  nela,  (-)-talidomidi 
Tanamedrove pirobebSi SesaZlebelia moxdes maTi race-

matis dayofa-gancalkeveba da miRebul iqnas cal-calke mar-
jvena da marcxena enantiomerebi [2].   

zemoTqmulidan gamomdinare, aqtualobas iZens talido-
midis warmoebis sakiTxi. 

talidomidis sinTezis erT-erTi SesaZlo variantia 
ftalimidisa da glutarimidis urTierTqmedeba wyalbadis 
gamoyofiT (dehidrirebis reaqcia): 
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naxevradempiriuli qvantur-qimiuri meTodis AM1 [3] ga-
moyenebiT gamoTvlil iqna preparat talidomidis (+)-enanti-
omeris da misi SesaZlo sinTezis procesis sawyisi, gardama-
vali da saboloo mdgomareobebis geometriuli, energetiku-
li da eleqtronuli maxasiaTeblebi. qvemoT naCvenebia reaq-
ciis sawyisi da gardamavali mdgomareobis da reaqciis pro-
duqtebis 3D struqtura.  
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nax. 1. moreagire nivTierebebis sawyisi mdgomareoba. 
 
azotis N1 atomsa da naxSirbadis C2 atoms Soris manZi-

li aRebul iqna 1.0 Å-iT meti, vidre bmis manZili saboloo 
produqtSi (1.39 Å). 

21 CNR   manZilis cvlileba azotis N1 

atomsa da naxSirbadis C2 atoms Soris xdeboda 0.05 Å-is in-

tervaliT. sistemis energiis cvlilebis () damokidebule-
ba azotis atomsa da naxSirbadis atoms Soris 21 CNR   manZil-

ze mocemulia meore naxazze. 

 
nax.2. sistemis energiis cvlilebis () damokidebuleba 
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azotisa da naxSirbadis atomebs Soris 
21 CNR   manZilze 

 
rogorc meore naxazidan Cans, azotis N1 atomis miax-

loebisas naxSirbadis C2 atomTan 
21 CNR   = 1.69 Å manZilamde, 

sistemis energia izrdeba, bmis rigi N1 da C2 atomebs Soris 
izrdeba 0.005-dan 0.636-mde. amave dros mcirdeba bmis rigi 
azotis N1 atomsa da wyalbadis H4 atoms Soris (PN-H = 0.877-
0.619) da naxSirbadis C2 atomsa da wyalbadis H3 atoms So-
ris (PC-H = 0.941-0.255) da mosalodnel produqtebSi (talidomidi 
da wyalbadis molekula) SeimCneva axali bmebis warmoqmna (

21 CNP  = 0.005-0.636;
 43 HHP  = 0.000-0.270). gardamavali mdgomareo-

bis struqtura mocemulia mesame naxazze. 
 

 
 

nax. 3. moreagire nivTierebebis gardamavali mdgomareoba 
 
azotis N1 atomsa da naxSirbadis C2 atoms Soris 1.64 Å 

manZilze sistemis energia mcirdeba, bmis rigi N1 da C2 ato-
mebs Soris izrdeba 0.843-mde, xolo azotis N1 atomsa da 
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wyalbadis H4 atoms Soris da naxSirbadis C2 atomsa da 
wyalbadis H3 atoms Soris mcirdeba Sesabamisad 0.001 da 
0.011-mde. energiis Semcireba grZeldeba 

21 CNR   = 1.39 Å manZi-

lamde. am dros bmis rigi azotis N1 da naxSirbadis C2 ato-
mebs Soris aRwevs 0.958-s, xolo azotis N1 atomsa da wyal-
badis H4 atoms Soris da naxSirbadis C2 atomsa da wyalba-
dis H3 atoms Soris mcirdeba Sesabamisad 0.001 da 0.002-mde. 
amgvarad, miiReba axali nivTiereba – (+)-talidomidi (

21 CNP   
= 

0.958), xolo wyalbadis atomebi srulad wydeba azotis da 
naxSirbadis atomebs da uerTdeba erTmaneTs wyalbadis mo-
lekulis warmoqmniT (

43 HHP  = 0.985). sistemis saboloo mdgo-

mareoba mocemulia meoTxe naxazze.  
 

 
 

nax. 4. moreagire nivTierebebis saboloo mdgomareoba 
 
marTalia, sinTezis reaqcia endoTermulia (ΔΔH = 38.92 

kj/moli) da aqtivaciis energiac maRalia, magram xelsayre-
li pirobebis SeqmniT (temperatura, wneva, katalizatori, pH) 
talidomidis medicinis TvalsazrisiT reanimaciis SemTxve-
vaSi sinTezis mocemuli sqema SeiZleba gamoyenebul iqnas 
qarTuli farmacevtuli sawarmoebis mier. 
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ZURAB PACHULIA, ANTON CHIKOVANI 
 

QUANTUM-CHEMICAL MODELING OF THE THALIDOMIDE 
SYNTHESIS REACTION 

 
Were calculated the geometrical and electronic characters of the interme-

diate products of the synthesis reaction of the Thalidomide, such as the heat of 
formation (ΔHf), the ionization potential (I), the dipole moment (μ), the net ato-
mic charges (qi) and the bond orders (Pij) using quantum-chemical semi-empiri-
cal AM1 method. 
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`qarTuli~ limonis da poncirus trifoliatas  

protoplastebis Serwyma da genetikuri  

konstruireba 

 
citrusovan kulturebs Tavisi maRali kvebiTi da sam-

kurnalo-dieturi Tvisebebis mixedviT mniSvnelovani adgili 
uWiravT xexilovnebs Soris. adamianis kvebaSi maTi nayofis 
gansakuTrebuli Rirebuleba mdgomareobs imaSi, rom maTSi 
xdeba Saqrebis, organuli mJavebis, peqtinebis da sxva nivTie-
rebebis dagroveba. 

citrusovnebi warmoiSvnen tropikul da subtropikul 
zonebSi, amitom isini Zalzed mgrZnobiareni arian dabali 
temperaturebis mimarT. dReisaTvis cnobilia, rom citruso-
vanTa yinvagamZle formebis miReba SeiZleba mxolod Soreu-
li hibridizaciis gziT. Soreuli hibridizaciis dros war-
moqmnil siZneleebs warmoadgens mSobeli formebis Seujva-
rebloba da miRebuli hibridis steriloba. am ukanasknel 
problemaTa gadawyvetis erT-erT gzas ki warmoadgens soma-
turi hibridizacia, romlis gansaxorcieleblad saWiroa Se-
sabamisi Pprotoplastebis miReba. 

Pprotoplastebis misaRebad gamoyenebuli iqna `qarTu-
li~ limonis Rerosa da epikotiles kalusuri qsovili da 
poncirus trifoliatas axalgazrda foTlebi (1-3 rigis). 
Kkalusuri Stamis kultivireba xdeboda sibneleSi 260C –ze, 
murasige_tukeris (1) sakveb areze, romelsac emateboda naf-
tilZmarmJava 1mg/l, benzilaminopurini 2,5mg/l. poncirus 
trifoliata izrdeboda fitotronSi 16sT/dRe, 8sT sibnele 
fotoperiodis pirobebSi(2). 

`qarTuli” limonis Rerosa da epikotiles kalusuri 
qsovilis Pprotoplastebis gamoyofisaTvis gamoyenebul iqna 

Semdegi Semadgenlobis fermentuli xsnari: ცelulaza – 

onozuka R-10 („ser―a“ germ.) – 0.3% da driselaza („sigma“ 
aSS) – 0.4%, peqtinaza – macerozini R-10 („serva“ germ.) – 0.2%, 
manitoli – 0.45M, glukoza – 0.1%, saqaroza – 0.1%, CaCl2– 55 
mg/100 ml. es fermentuli xsnari orjer zavdeba W – 5 (3) 

sakveბi ariT. safermentacio xsnarSi inkubirebisaTvis opti-

maluri droa 15-16 sT da 27-280C temperatura. (sur.1. ) 
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sur.1. `qarTuli~ limonis kalusuri protoplastebi 
  
mezofiluri protoplastebis misaRebad foTlebs ste-

rilizacis Semdeg vaTavsebdiT murasige-skuugis agarizebul 
sakveb areze (saqaroza-20g/l, kinetini 1mg/l), 2000-3000lq, 16-
sT-iani ganaTebis pirobebSi 1-5 dRe-Rame.Semdeg vatarebdiT 
fermentacias 14-15sT-is ganmavlobaSi Semdegi Sedgenilobis 
xsnarSi: onuzuka R-10 („serva“ gfr) – 3%, macerozini R-10 
(„serva“ gfr) – 0.3%, manitoli – 0.7M, saqaroza – 5%, CaCl2 – 
55 mg/100 ml. miRebul mezofilur protoplastebs samjer 
vrecxavdiT W – 5 sakvebi ariT. (sur.2) 

 „qarTuli“ limonis Reros, epikotiles kalusuri da 
poncirus trifoliatas mezofiluri protoplastebis Ser-
wymisaTvis gamoiyeneba mencelis meTodi (5). partniori mcena-
reebis protoplastebi, 106 ujredi/ml simkvrivis suspenziiT, 

erTmaneTs ereva 1:1 an 1:2 (poncirus trifoliatas mezofi-

luri da `qarთuli~ limonis kalusuri protoplastebi) Se-

fardebiT, ris Sedegadac miiReba 1-2 ml W -5 sakveb areSi 
protoplastebis suspenzia, romelic pasteris pipetiთ gadai-
taneba 4 sm diametris mqone petris Tasze. wveTis diametri 

Seesabameba 1 sm. 20wT-is Semdeg protoplastebi ekvrian Tasis 

fskers. maT frთxilad mikropipetiT ematebaT 1-3 wveTi poli-
eTilenglikolis xsnari. peg-is xsnarSi prtoplastebi imyo-
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febian 5-15 wT. amis Sedegad xdeba petris Tasis fskerTan Se-
Widuli protoplastebis Serwyma da agregacia isini icvlian 
TavianT sferul formas, aRiniSneba plazmolizi. xdeba pro-
toplastebis 2-3 fenovani Sreebis gardaqmna erTSrian baded.  

 

 
 

sur. 2.poncirus trifoliatas mezofiluri  
protoplastebi 

 
5-15 wT-is Semdeg protoplastebi muSavdeba buferuli 

xsnariT (maRali pH da Ca2+ ionebiT), 30 wT-is Semdeg ki xde-

ba maTi garecxva ramodenimejer W–5 sakvebi ariT. garecxvis 
Semdeg, protoplastebi gadaitanebian kao-mixailukis (6) sak-
veb areze. ramodenime Tasi protoplastebis nareviT (mSobe-
li da hibriduli protoplastebiT) Tavsdeba TermostatSi 
26 ± 10C temperaturaze. sami oTxi dRis Semdeg SeimCneva hib-
riduli ujredebis dayofa. 

hibriduli klonebis jamuri dnm-is gamoyofa xdeboda 
Sures meTodiT (4). 2-3mkg gasufTavebuli dnm ixliCeboda 
restriqtazebiT ( esteraza, aspartataminotransferaza), 
fragmentebi gadaitaneboda kapronis filtrze da hibridi-
zirdeboda plazmidis daniSnul dnm-Tan. cdebSi aRmoCnda 
dnm-is axali variantebi, romlebic ar aRiniSnebodnen mSo-
bel formebSi. DAAAAAAAAAAAAA 

aRmoCenili variantebidan 52,3% iyo hibridi. maTgan 
26,8%-s gaaCndaT ,,qarTuli“limonis msgavsi transferazas 
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izozimuri speqtrebi,xolo 4,8%-s ki poncirus trifoloatas 
foTlebisaTvis damaxasiaTebeli speqtrebi (sur.3,4).  

amrigad, miRebul iqna qarTuli“limonisa da poncirus 
trifoliatas somaturi hibridi. MmiRebuli masalis hibridu-
loba damtkicebul iqna citogenetikuri meTodebiT. 

 

 
 

sur.3. esterazas izozimuri speqtrebi: Ls - `qarTuli“ 
limoni (kalusi), 

 Pt - poncirus trifoliata(foToli), 89-29 - hibriduli 
ujredebi 

 
  

 
 

sur.4. transferazas izozimuri speqtrebi: Pt - poncirus 
trifoliate, Ls - `qarTuli“ limoni, 87-28 - hibriduli  

ujredebi 
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NARGIZA CHELIDZE 
 

PROTOPLASTS COMBINATION OF GEORGIAN LEMON  
AND TRIFOLIAT AND GENETIC CONSTRUCTION 

 
The article discusses the Georgian lemon stem, epikotils Georgian lemon 

and Poncirus tripoliats mezophil protoplasts reception. 
It is given the technological scheme of merger protoplasts and approved 

the hybridization of received material by citogenetic methods. 
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garemos dacviTi qimiuri ganaTlebis  

ekologiuri aspeqti 

 
bunebrivi resursebis efeqturad marTvisa da garemos 

dacvis sferoSi arsebuli problemebis gadasaWrelad aqtua-
luria garemosdacviTi ganaTlebis ganviTareba, ekologiuri 
Temebis mimarT sazogadoebis interesis gazrda. ganaTlebis 
sistema ganixileba rogorc codnis, Rirebulebebis, cxovre-
bis wesisa da qcevis regulirebis ZiriTadi meqanizmi, rac 
aucilebelia axali Sexedulebebis Camoyalibebisa da saqar-
TveloSi amJamad mimdinare ganaTlebis reformis ganxorcie-
lebisaTvis. uaxloess momavalSi umaRlesi skolis kursdam-
Tavrebulebebi aiReben pasuxismgeblobas kacobriobis winaSe 
arsebuli urTulesi ekologiuri problemebis gadasaWre-
lad. maT unda gaacnobieron Tanamedroveobis ekologiuri 
problemebis siRrme da simwvave, adamianisa da garemos urTi-
erTdamokidebulebis ekologiuri aspeqtebi.  

garemosdacviTi ekologiur-qimiuri ganaTlebis mizania 
gaacnos bakalavrs, magistrants, doqtorants garemos anTro-
pogenuli damabinZureblebi, maTi garemoSi gavrcelebis wya-
roebi, zemoqmedeba adamianis janmrTelobaze, mcenareul da 
cxovelur organizmebze; maTTan dakavSirebuli ekologiuri 
problemebi, prevenciisa da aRmofxvris SesaZleblobebi, bi-
osferoSi mimdinare procesebi, qimiur naerTTa wrebrunva, 
saqarTvelos atmosferos, hidroresursebisa da niadagis da-
binZurebis ekologiur-qimiuri aspeqtebi, garemos qimiuri da-
binZurebis xarisxis gansazRvris meTodebi da aRmofxvris 

teqnologiebi [1]. 
qimiur warmoebasa da mecnierebas bevri sargebloba mo-

aqvs sazogadoebisaTvis, magram amave dros qimiuri nivTiere-
bebi abinZureben garemos da safrTxes uqmnian bunebas, adami-
anis janmrTelobas, sicocxles dedamiwaze. msoflio jan-
dacvis organizaciis SefasebiT, amJamad cnobili 6 milioni 
qimiuri naerTidan praqtikulad gamoiyeneba 500 000 da maTgan 

40 000 aris saSiSi nivTiereba, xolo 12 000 – toqsikuri. ga-
remos dabinZureba qimiuri narCenebiT Rebulobs globalur 
xasiaTs da kacobrioba mihyavs ekologiuri katastrofisaken. 
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momwamlavi nivTierebebi danagvianebuli garemodan xvdebian 
mcenareebis, cxovelebisa da adamianebis organizmSi, iwveven 
maT daavadebasa da xSir SemTxvevaSi, sikvdilsac. Tu gvinda 
dedamiwaze sicocxlis SenarCuneba, unda viswavloT bunebis 
dacva da mofrTxileba. qimiuri disciplinebis Seswavlis pro-
cesSi ekologiuri ganaTlebis am aspeqtze unda gavamaxvi-
loT yuradReba.  

saqarTveloSi moqmedi garemosdacviTi normebi da qimi-
ur nivTierebaTa marTvis samarTlebrivi baza moicavs mTel 

rig kanonebsa da normatiul aqtebs [1-3]. saqarTvelos kanon-
mdeblobis ganuyofel nawils warmoadgens saerTaSoriso 

konvenciebi. saqarTvelos kanonis, ”normatiuli aqtebis Sesaxeb”, 
Tanaxmad, saerTaSoriso xelSekrulebebsa da konvenciebs ga-
aCniaT upiratesi iuridiuli Zala adgilobriv samarTlebriv 

aqtebTan SedarebiT. (”Tu saerTaSoriso xelSekrulebiT, ro-
melSic saqarTvelo monawileobs, dadgenilia mavne organiz-
mebisagan mcenareTa dacvis Sesaxeb saqarTvelos kanonmdeb-
lobisagan gansxvavebuli wesebi, maSin gamoiyeneba saerTaSo-

riso xelSekrulebis wesebi”) [2].  
qimiuri nivTierebebis marTvasTan dakavSirebulia sa-

qarTveloSi moqmedi saerTaSoriso normatiuli dokumentebi: 
venis konvencia `dedamiwis ozonis Sris dacvis Sesaxeb~ (1985 
w); monrealis oqmi `ozonis Sris damSleli nivTierebebis 
Sesaxeb~ (1987w); bazelis konvencia `saxifaTo narCenebis 
transasazRvro gadazidvebisa da maT ganTavsebaze kontro-
lis Sesaxeb~ (1989 w); parizis konvencia `qimiuri iaraRis Se-
muSavebis, warmoebis, dagrovebis da gamoyenebis akrZalvis 
da misi ganadgurebis Sesaxeb~ (1993 w); roterdamis konvencia 
`calkeuli saSiSi qimiuri nivTierebebiTa da pesticidebiT 
saerTaSoriso vaWrobis sferoSi winaswar dasabuTebuli 
Tanxmobis proceduris Sesaxeb~ (1998 w); stokholmis konven-
cia `mdgradi organuli dambinZureblebis Sesaxeb~ (2001 w), 
romelic ratificirebulia saqarTvelos parlamentis mier 

2006 wlis 11 aprilis N2840-is dadgenilebiT, saqarTvelos 
teritoriaze igi ZalaSia 2006 wlis 4 oqtombridan. stok-
holmis konvenciis mxares warmoadgens 150-ze meti qveyana. 
konvenciebi avaldebulebs monawile qveynebs dedamiwis buneb-
riv resursebze zrunvas, vinaidan kacobriobis momavali da-
mokidebulia jansaR garemoze. ra unda vicodeT pesticidebis 
Sesaxeb? ras warmoadgenen isini da ra gavlenas axdenen ga-
remosa da adamianze?  
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pesticidebi ewodeba qimiur nivTierebebs, romelTac ga-
aCniaT toqsikuri Tvisebebi ama Tu im cocxali organizmis 
mimarT, baqteriebidan da sokoebidan dawyebuli, mcenareebi-

Ta da Tbilsisxliani cxovelebiT damTavrebuli [5]. pesti-
cidebis gamoyenebis Sedegad parazitebis ganadgurebasTan 
erTad xdeba sasargeblo saxeobebis gadaSeneba da seriozu-
li safrTxe eqmneba adamianis janmrTelobas. bolo wlebSi 
warmoebul iqna 1000-ze meti sxvadasxva kategoriis pestici-
di: inseqticidebi, herbicidebi, fungicidebi. qimiuri Sedgeni-
lobis mixedviT pesticidebi warmoadgenen naxSirwyalbade-
bis qlorwarmoebulebs, fosfororganul, qlorfenoqsimJave-
bis safuZvelze sinTezirebul naerTebs. qlorSemcveli or-
ganuli pesticidebis saerTo Tvisebaa: maRaltoqsikuroba, 
daSlis mimarT mdgradoba, cximovan qsovilebSi dagroveba 

da Sor manZilze gavrcelebis unari [4]. gansakuTrebiT es 

exeba mdgrad pesticidebs [6]. maT miekuTvnebaT naxSirwyal-
badebis qlorwarmoebulebi. kerZod, bolo wlebamde xSirad 

gamoyenebuli 1,1,1-triqlor-2,2-bis-eTani – cnobili ddt-s sa-
xelwodebiT, am preparatis gamoyeneba 1970 wlidan bevr qve-
yanaSi aikrZala. pesticidebi axdenen farTo diapazonis toq-
sikur zemoqmedebas. mdgradi organuli damabinZureblebis 
zogierTi warmomadgenlis (dioqsinebi, furanebi) uaRresad 
mcire koncentraciasac ki SeuZlia mniSvnelovnad daazianos 
cocxal organizmTa imunuri da reproduqciuli sistemebi, 
gamoiwvios gul-sisxlZarRvTa da endokrinuli paTologie-
bi, alergiebi, onkodaavadebebi, bavSvebSi - rkinadeficituri 
anemia, tuberkulozi, Tandayolili anomaliebi. pesticidebis 
mutagenuri aqtivoba erT-erTi yvelaze saSiSi uaryofiTi 
gavlenaa adamianis janmrTelobaze, rac SesaZloa ar gamov-
lindes maSinve intoqsikaciis saxiT da mZime Sedegebi mogvi-
anebiT miviRoT. msoflioSi yovelwliurad 2 mln adamians 
aReniSneba uSalod pesticidebiT mowamvlebi, maTgan 50 aTa-

si mTavrdeba sikvdiliT [3].  
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stokholmis konvencia [3] moiTxovs, rom qveyanam akrZa-
los 8 pesticidi, romlebic xasiTdebian mdgradi organuli 
dambinZureblebis TvisebebiT: aldrini, qlordani, dieldrini, 
endrini, heptaqlori, toqsofeni, mireqsi, heqsaqlorbenzoli. 
garda amisa, mxareebisagan moiTxoven ddt-s (1,1,1 triqlor-2,2-
bis eTani) akrZalvas sasoflo-sameurneo miznebisaTvis.  

roterdamis konvencia moicavs pesticidebisa da pestici-
duri preparatebis sias, romelic 37 saSiSi qimikatis saerTa-
Soriso vaWrobis procedurebs aregulirebs, romelTaTvis 
dadgenil iqna akrZalva an mkacri SezRudva adamianTa jan-
mrTelobisa da garemos dacvis mizniT. roterdamis konvenven-

ciis siaSi Sesulia Semdegi pesticidebi: 2,4,5-T, misi marilebi 
da eTerebi; aldrini; kafTafoli; qlordani; qlordimeformi; 
ddt; dildrini; dinidro-orTo-krezoli (dnoki) da misi mari-
lebi; dinocebi da misi marilebi; 1,2-dibromeTani; diqloreTe-
ni; eTilenis Jangi; heqsaqlorcikloheqsani; heptaqlori; heq-
saqlorbenzoli; lindani; vercxliswylis naerTebi; pentaq-
lorfenoli, misi marilebi da eTerebi; Toqsafeni (kamfeqlo-
ri). pesticiduri preparatebi: polidispersuli meqanikuri na-
revebi, romlebic Seicaven benomels 7% da meti koncentraci-
iT da karbofurans koncentraciiT 10% da meti, Tiurams (Ti-
rams) 15% da meti koncentraciiT; emulgirebuli meTilpara-
tionis koncentratebi aqtiuri agentis 19,5 % da meti Semcve-
lobiT; dustebi aqtiuri agentis 1,5% da meti SemcvelobiT. 

stokholmis konvenciiT akrZalul nivTierebebis sias da-
emata kidev 9 nivTiereba: alfa-heqsaqlorcikloheqsani; beta--
heqsaqlorcikloheqsani; qlordekoni; heqsabrombifenili; heq-
sabromdifenilis eTeri da heptabromdifenilis eTeri, (komer-
ciuli oqta-bromdifenileTeri); lindani; pentaqlorbenzoli; 
perftoroqtansulfomJava (pfos); misi marilebi da perfto-
roqtanuri sulfonilftoridi; tetrabromdifenilis eTeri 
da pentabromdifenilis eTeri. endosulfani (mdgradi organu-
li nivTiereba). monrealis protokoliT pesticidi brommeTi-
li eqvemdebareba mimoqcevidan amoRebasa da likvidacias.  

heqsaqlorcikloheqsani (hqch), romelic miuxedavad ak-
rZalvebisa sakmaod didi raodenobiT Semodis saqarTvelo-
Si, ucnobia sad da rogor xdeba misi gamoyeneba, Tumca dad-
genilia misi gavlena adamianis janmrTelobaze.  
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lia saqarTveloSi SezRudulad brunvadi nivTierebebis sia-
Si. roterdamisa da stokholmis konvenciiT regulirebadi 
nivTierebebi saqarTvelos Sromis, janmrTelobisa da socia-

luri dacvis ministris 2001 wlis №133/n (26.03 2001) brZane-
biT saqarTveloSi warmoebis, import-eqsportisa da gamoyene-
bisaTvis akrZalur nivTierebebs miekuTvneba. saqarTveloSi 
daSvebulia mxolod im pesticidebis warmoeba, importi da 
gamoyeneba, romelic registrirebulia saqarTvelos sursa-
Tis uvneblobis, veterinariisa da mcenareTa dacvis samsaxu-
ris mier. dReisaTvis am samsaxurSi registrirebulia 168 
moqmedi pesticiduri nivTiereba da 350-mde pesticiduri pre-
parati. ZiriTadad es aris evrokavSirsa da aSS registrire-
buli pesticidebi, romlebic Sedis evrokomisiis 91/414/EEC 
direqtivebis pirvel danarTSi an USEPA-s mier registrire-
bul aqtiur nivTierebaTa siaSi.  

Cvens mier Catarda mokvleva stokholmisa da roterda-
mis konvenciis mesame danarTiT akrZalul nivTierebaTa da 
saqarTvelos Sromis, janmrTelobisa da socialuri dacvis 

ministris №133/n (26.03 2001) brZanebiT (`saqarTvelos terito-
riaze saSiSi qimiuri nivTierebebis warmoebis, gamoyenebisa 
da eqsport-importis akrZalvasa da mkacrad SezRudul ga-
moyebas daqvemdebarebuli~) gansazRvruli nivTierebebis eq-
sport-importis Sesaxeb. informacia moZiebul iqna saqarTve-
los finansTa saministros veb-gverdidan sagadasaxado-saba-

Jo, eqsport-importis informacia [7]. am saitebis saSualebiT 
moZiebul iqna zemoaRniSnuli nivTierebebis Sesabamisi kode-
bi (sagareo-ekonomikuri saqmianobis erovnuli sasaqonlo 
nomenklatura – ses esn) da maTi saSualebiT gadamowmda 
2009-2011 wlebSi am nivTierebebis import-eqsporti qveyanaSi, 
saidanac dadginda, rom miuxedavad qveyanaSi arsebuli sa-
kanonmdeblo akrZalvebisa didi raodenobiT Semodis impor-
tis saxiT saqarTvelos Sromis, janmrTelobisa da socia-

luri dacvis ministris №133/n (26.03 2001) brZanebiT akrZa-
luli nivTierebebis siaSi Sesuli qimikatebi. 

amrigad, gansakuTrebiT mniSvnelovania swored qimiuri 
informaciis mopoveba garemos xarisxis Sesafaseblad. qi-
miuri disciplinebis leqciebis kursSi unda aisaxos qimiuri 
usafrTxoebis problemebi, maTi gavlena adamianis organizm-
ze; garda amisa praqtikuli mecadineobebis, studenturi kon-
ferenciebis, sxvadasxvagvari Sexvedrebisas studentebi aqti-
urad unda ganixilavdnen adamianis usafrTxoebasTan dakav-
Sirebul sakiTxebs, afasebdnen pesticidebis gamoyenebiT Seq-
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mnil ekologiur mdgomareobas saqarTveloSi, swavlobdnen 
mosaxleobis janmrTelobisa da Tandayolili paTologiebis 
Sesaxeb arsebul realur monacemebs. mxolod saerTo Zalisx-
meviTaa SesaZlebeli umaRlesi saswavleblebis kursdamTavre-
bulTa ekologiuri kulturis ganviTareba, adamianis, sazo-
gadoebisa da bunebis swori urTierTobebis Camoyalibeba. 
studentTa ekologiuri ganaTleba SeuZlebelia ganxorciel-
des mxolod erTi disciplinis Seswavlis farglebSi. uw-
yveti ekologiuri ganaTlebis uzrunvelsayofad Seqmnil pro-
gramebSi gasaTvaliswinebelia tradiciuli qimiuri discip-
linebis mijnaze Seqmnili disciplinebis SemoReba, rac umaR-
lesi skolis kursdamTavrebuls saSualebas miscems klasiku-
ri zogadprofesiuli sagnebis Seswavlisas miRebuli codna 
gamoiyenos realuri ekologiuri amocanebis gadasawyvetad.  
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nanoteqnologia wamalTmcodneobaSi 

 
nanoteqnologiaTa ganviTarebis perspeqtivebisadmi yu-

radReba mTel msoflioSi izrdeba. axali udidesi miRwevebi 
teqnikasa da bunebismetyvelebaSi – qimiasa da fizikaSi, far-
makoqimiaSi, mikrobiologiaSi, medicinaSi, soflis meurneo-
baSi, bunebrivia revoluciur Zvrebs iwvevs socialur sfe-
roSic. nanosamyaro materialuri samyaros saZirkvelSia (a-
tomebis da molekulebis doneze) ganTavsebuli da amdenad, 
mecnieruli kvlevebis yvela sferos moicavs. 

nanoteqnologiebis programirebul farTo kvlevebs da-
sabami mieca mas Semdeg, rac amerikis SeerTebuli Statebis 
mTavrobam 2000 wels daamtkica nanaoteqnologiebis erovnu-
li iniciativis (National Nanotechnology Initiative-NNI) programa. 
momdevno wlebSi msgavsi programebi miiRes mTel rig sxva 
civilizebul qveynebSic: iaponiaSi, germaniaSi, inglisSi, 
safrangeTSi, CineTSi. bevr qveyanaSi moRvaweoba, romelic 
dakavSirebulia nanoteqnologiebis usafrTxoebis dadgenas-
Tan, intensiurad viTardeba. amerikulma sazogadoebam (Ameri-
can Society for Testing and Materials - ASTM) SeimuSava standartebi, 
romlebic terminebs, nanonawilakTa daxasiaTebas, aseve nano-
masalaTa specifikas exeba. 

nanoteqnologiebze saubrisas sayuradReboa gamoCenili 
fizikosis, riCard feinmanis (Richard feynman, nobelis premia, 
1965w.) mosazreba subatomur samyaroSi bevri auTvisebeli 
adgilis arsebobis Taobaze. 

r. feinmanis mier mecnierebisaTvis dasaxul amocanaze 
molekuluri samyaros, ,,nanosamyaros“ kvlevis dawyebis au-
cileblobaze, erT-erTi umniSvnelovanesi pasuxi iyo 1980-1981 
wlebSi IBM kompaniis ciurixis samecniero-kvleviT labora-
toriaSi g. biningis da h. roseris mier maskanirebeli tune-
luri mikroskopis (Scanning Tunneling Microscope - STM) Seqmna.  

meTodis Zalmosileba is aris, rom misi meSveobiT Se-
saZlebelia atomis vizualizaciis ganxorcieleba, mis migra-
ciaze moqmedeba. nanosamyaros kvlevebisaTvis gamiznuli STM 
da AFT (Atomic Force Microscope) meTodebis garda, mecnierebi 
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warmatebiT iyenebdnen sxva meTodebsac. dagrovilma mecnie-
rulma gamocdilebam uCvena, rom ar arsebobs adamianis saq-
mianobis iseTi sfero, romelSic nanosistemebis gamoyenebas 
Zirfesviani cvlilebebis gamowveva ar SeeZlos. 

me-20 saukunis 80-ian wlebSi saqarTvelos teqnikuri 
universitetis silikatebis teqnologiis kaTedra atarebda 
did samecniero-kvleviT, saproeqto da samrewvelo samuSao-
ebs nanoteqnologiebis mimarTulebiT. 

saqarTvelos mecnierebaTa akademiis qimiisa da qimiuri 
teqnologiebis ganyofilebis mxardaWeriT me-20 saukunis 90-
ian wlebSi eleqtroqimiisa da araorganuli qimiis institu-
tis xelmZRvanelobis winadadebiT (prof. l. jafariZe) amave 
institutSi Camoyalibda jgufi, romelic muSaobda silika-
tebis qimiisa da teqnologiebis mimarTulebiT (xelmZRvane-
li, prof. T. gabadaZe). jgufis pirvelive Tematika iyo maRa-
li simtkicis aluminsilikatebis specnawarmis miReba. nano-
teqnologiebis dargSi muSaoba mimdinareobda kaTedraze, sa-
dac miRebul iqna mniSvnelovani Sedegebi, gansakuTrebiT Je-
leseburi molekuluri xsnarebis warmoebis mimarTulebiT, 
romelTa gamoyenebas didi perspeqtiva aqvs medicinasa da 
teqnikaSi. 

amJamad, Tbilisis saxelmwifo samedicino universite-
tis farmacevtuli teqnologiebis departamentSi prof. a. ba-
kuriZis xelmZRvanelobiT warmatebiT mimdinareobs kvlevebi 
nanoteqnologiebis dargSi. kerZod ki, sxvadasxva daniSnule-
bis Tvalis wveTebisa da saineqcio xsnarebis liposomebSi 
gadayvanis mizniT. 

garemos dacvis amerikuli saagento (Environmental Protecti-
on Agency - EPA) atarebs kvlevebs nanomasalaTa gamoyenebiT 
Seqmnili produqtebis ekologiur usafrTxoebaze. pirvel 
rigSi es exeba vercxlis Semcvel nawarms, romelic xasiaT-
deba antimikrobuli TvisebebiT. 

nanomedicinis Semswavleli mecnierebi intensiurad mu-
Saoben individualuri wamlebis gamoSvebaze, romlebSic 
gaTvaliswinebuli iqneba TiToeuli pacientis genuri infor-
macia da Sesabamisad uaxloes momavalSi ganxorcieldeba in-
dividualur pirovnebaze orientirebuli Terapia. 
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nanomasalebis fizikur-qimiur TvisebaTa da biologiur 
qmedebaTa cvlileba 

 
nanomoculobis mdgomareobaSi 
nivTierebaTa qcevis fiziko- 

qimiuri maxasiaTeblebi 

fiziko-qimiur TvisebaTa da  
biologiur (kerZod toqsikuri) 

qmedebaTa cvlileba 
didi simrudis fazaTaSorisi 
zRvaris qimiur nivTierebaTa 

potencialis zrda 

zedapirze atomTa kavSiris 
cvlilebas mivyavarT maTi  

qimiuri potencialis  
cvlilebasTan,  

nanonawilakebisa da maTi 
komponentebis reaqciuli da  
katalizuri Tvisebebisa da 
xsnadobis cvlilebasTan 

nanomasalaTa kuTri zedapiris 
sidide (wonis erTeulis gaT-

valiswinebiT) 

adsorbciuli Tvisebebis zrdam 
da katalizurma Tvisebebma  

SesaZloa gamoiwvion  
Tavisufali radikalebis zrda 

da SemdgomSi biologiur 
struqturata dazianeba  

(lipidebi, cilebi nukleinis 
mJavebi) 

maRali adsorbciuli aqtivoba SesaZlebelia nanonawilakTa 
adsorbcia sxvadasxva  

kontaminantze da ujredSi maTi  
transportireba, rac mkveTrad 

zrdis ukanasknelis  
toqsikurobas 

 
maRali akumulaciis unari 

mcire zomis gamo nanonawilake-
bi ver gamoicnoba organizmis 
damcavi sistemebis mier, ar  

eqvemdebareba  
biotransformacias da ar  

gamoidevneba organizmidan, rac 
iwvevs nanomasalaTa dagrovebas 

mcenareul, cxovelur  
organizmebSi,  

mikroorganizmebSi da  
sabolood zrdis maT  
SeRwevadobas adamianis  

organizmSi 

 
nanoteqnologiebma gamoyenebis gansakuTrebulad farTo 

asparezi poves medicinaSi, qimiis im dargebSi, romlebic ze-
dapirul movlenebTanaa dakavSiorebuli (adsorbcia, qemo-
sorbcia, katalizi). nanomedicinis mimarTulebiTaa mosalod-
neli adamianis janmrTelobisaTvis yvelaze mniSvnelovani 
Sedegis miReba. daavadebaTa gamomwvevi obieqtebi nanozome-
biT xasiaTdebian. dRes maTTan brZola swored maTi Tanazo-
madi da kidev ufro mcire nanonawilakebiT da nanoxelsawy-
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oebiT mimdinareobs, rac mkurnalobis meTodebis efeqturo-
bas mniSvnelovnad zrdis. nanomasalebis fizikur-qimiur Tvi-
sebaTa da biologiur (kerZod toqsikuri) qmedebaTa cvlile-
ba mocemulia cxrilSi. 

nanoteqnologiebis gamoyenebiT dReisaTvis ukve Seqmni-
lia mTeli rigi daavadebebis samkurnalo nanomedikamentebi. 
isini molekulur doneze moqmedeben da paTologiuri ujre-
debis maRalseleqciuri gamorCevis unariT xasiaTdebian. Seq-
mnilia molekuluri tumboebi adamianis daavadebul orga-
nomde medikamentebis zusti misamarTiT misatanad (nanoveqto-
rebi), ujredis doneze paTologiuri cvlilebebis adreuli 
aRmoCenisa da diagnostikis, rasac gadamwyveti mniSvneloba 
aqvs daavadebis drouli mkurnalobisaTvis. rac Seexeba av-
Tvisebiani simsivnis problemis daZlevas nanoteqnologiuri 
meTodiT, am mimarTulebiT  

bevri ramaa miRweuli, magram bevri isev kvlevis pro-
cesSia. umTavresi aq mainc adreuli diagnostikaa, rac mkur-
nalobas aiolebs. swored kibos drouli gamovlena da swra-
fi, SedarebiT ioli meTodebiT mkurnalobaa bevri ganviTa-
rebuli qveynis kibosTan brZolis mTavari strategia. mis 
xerxemals swored nanoteqnologiuri masalebi da zemgrZno-
biare nanoxelsawyoebi warmoadgenen. 

nanoteqnologiebis ganviTareba, misi dadebiTi SesaZ-
leblobebis swori, mizanmimarTuli gamoyeneba uaxloes mo-
mavalSi Secvlis samyaros, sazogadoebas da zogadad, kacob-
riobis cxovrebis wess. 
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IRMA TSOMAIA, EMMA CHURGULIA, KHATUNA TSERODZE 
 

NANOTECHNOLOGY IN PHARMACOLOGY 
 

Nanotechnology is one of intensively developing branch of science in 
many fields, including medicine and pharmaceutical. Nowdays many drugs are 
created for curing number of diseases by using nanotechnology. By using nano-
materials and nanotechnology, it is possible to diagnosis the current pathologi-
cal changes in body in early stage which is crucial for curing diseases in time. 
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