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UDC 627.841 
 

BASIC THEORETICAL PRINCIPLES OF CALCULATION  

METHOD DEVELOPED BY TBILTSKALGEO 

 

L. Gogeliani, E. Khatiashvili, Z. Askurava 

(Georgian Technical University) 
 

Abstract. On the basis of statistical processing the results of analysis received in hydrochemical 

laboratory of “Tbiltskalgeo” and the results received by theoretical method of calculations 

“have been compared  the purpose of definition of existing interrelations between them. 

Definition of the specified interrelations is important in cases when of hydro-

chemical analyses for some reasons is impossible, definition of polluting characteristics 

possible by the method of calculations performed of “Tbiltskalgeo”. 

The analysis was performed and calculations characteristics of polluting substan-

ces caused by the anthropogenous reasons and influencing water quality were in 1988-

2008 defined. The analysis and calculations approximately of 40 characteristics have 

been done.  

The analysis and theoretical interrelation of polluting characteristics for two rivers 

have been define: for the river Mtkvari where pollution degree is high and for the river 

Aragvi which is polluted slightly. Such choice causes application of the method for 

pollution definition in a wide range.  

 

Key words. Pollution, water quality characteristics, correlation, regress equations 

 

The basic theoretical principles of the diagnostic and prognostic methods developed by 

Tbiltskalgeo for the investigation of water quality testify to a high degree of the reliability of these 

methods. As different from many other quasi-empirical methods, the proposed methods are based on 

the latest achievements of fundamental natural sciences, which have been formalized in mathematical 

terms and are widely used in the framework of macroscopic physical and chemical phenomenological 

theories, in particular when studying hydrodynamic and mass exchange processes.  

The basic equations of the phenomenological theory of transportation of chemical and 

biochemical substances by mobile continuous media are based on the fundamental laws of Hooke, 

Coulomb  (strength of materials, elasticity theory), Newton, Fourier and Fick (hydrodynamics, heat 
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transfer, mass exchange), while the equations for biochemical processes and mathematical biology 

are obtained using  Liebig's law and Volterra-Lotk's relations. Fermentation reactions are investi-

gated by Michaelis-Menten's relations. Monod’s equations are used for the study of populations of 

active bio microorganisms existing in the silt.  

In the general case, the classical equations of diffusive transportation of substances by a con-

tinuous medium, in particular by fluid, i.e. by convective water flow, can be written in the tensor 

form as follows:  

( ) 2 (1)m jm m m m s
j m m a m m

j j j s s

C VC C C CD C C C
t x x x K C

μ α γ
∂ ⎛ ⎞∂ ∂∂

+ = + − −⎜ ⎟⎜ ⎟∂ ∂ ∂ ∂ +⎝ ⎠  

( )
(2)s js s m m s

j a a s
j j j s s

C VC C C CD C C
t x x x K C

μ α
∂ ⎛ ⎞∂ ∂∂

+ = + −⎜ ⎟⎜ ⎟∂ ∂ ∂ ∂ +⎝ ⎠  

( ) 2 (3)a ja a a m a a m a
j a a

j j j m m s s

C VC C C C C CD C
t x x x K C K C

μ μ γ
∂ ⎛ ⎞∂ ∂∂

+ = + + −⎜ ⎟⎜ ⎟∂ ∂ ∂ ∂ + +⎝ ⎠  
Equation (1) of this system defines the microorganism concentration Сm, equation (2) the 

substrate Сs, and equation (3) the concentration Сa which is antagonistic to Сm and possesses the 

heterotrophic property, i.e.  not only shows the predatory behavior towards Сm but also competes 

with the latter for the nutrition resource Сs.  

Vj (j = 1, 2, 3 or  x1 = x, x2 = y, x3=z)  is  the stream velocity; 

Dj  is the turbulent diffusion coefficient; 

μm is a maximal growth speed of microorganism mass Cm; 

Ks is the so-called semi-saturation constant which is equal to the substrate concentration when 

microorganism mass growth speed is equal to 0,5μm (the Michaelis-Menten or  Monod constant);  

         α, β, γ  are measurement constants (mg/1)-1. 

It is well-known that the analytical solution of system (1)-(3) is connected with certain 

difficulties. However in the case which we consider, i.e. when the water quality must be evaluated 

taking into account the needs of drinking water supply, domestic use and, to a lesser extent, 

irrigation and electric power generation, we can write system  (1)-(3) in an essentially simpler form. 

Indeed, at the time of both diagnosis and prognosis the main water quality characteristics are those 

either of   conservative chemical substances or of substances belonging to the so-called FS group, 

the destruction of which is well described by first order kinetic equations.  

Analogous linear equations can be used in the case of Escherichia coli regarded as indicators 

of water pollution with various pathogenic enteric bacteria (Salmonella group, Flexner and Zone 

bacteria and so on). 
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If we take into account the fact that in natural waters the concentration of microorganisms 

feeding on the nutritive substrate is quite low, then, by virtue of the above reasoning, for any i-th 

polluting substance we can write  (1)-(3) system in the form   

                                        
(4)i ji i

j i i
j j

CVC CD K C
t j x x

⎛ ⎞∂∂ ∂∂
+ = −⎜ ⎟⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠  

Furthermore, if we take into consideration that because of low concentrations of polluting 

substances in natural waters there occur practically no mutual reactions (in any case, chemical 

transformations of substances take place at a much slower rate than in the case of convective and 

diffusive transportation of substances by water streams), then it can be assumed that substances, 

which are indicative of water pollution, are independent of each other and therefore  equation (4) 

can be automatically used for any individual substance.  

In view of this fact since  natural waters have low concentrations of chemical and bacte-

riological substances, these low concentrations do not affect water quality and therefore hydro-

dynamic equations can be written in the ordinary form (like in the case of homogeneous fluid):  

( ) ( )
(5) 0 (6)j j

j
k j

jk
V V

F
t x x

ρ ρ
ρ ∏

∂ ∂∂
= + =

∂ ∂ ∂  
where Fj is the  mass force component;  

          ρ  is water density;           

          jkΠ  is impulse flow density tensor:  

                                               (7)=jk jk j k jkP V Vδ ρ υ ε∏ − ⋅ − ⋅ ⋅ + ⋅  
where P  is total hydrodynamic pressure;   

          δJk is Kronecker unit tensor;     

          υ is turbulent viscosity coefficient;  

           εjk  is an average velocity field deviator. 

In the case when a river flow is described by a three-dimensional equation, system (5)-(6) 

cannot be solved analytically and therefore for many applied problems the solutions of their one-

dimensional variant are considered.  

If we use San-Venant's approximation, then hydrodynamic equations are replaced by the 

following  hydraulic equations: 

( 8 )Q q
t x

ω∂ ∂
+ =

∂ ∂  

( ) 2
2
0

1 1 0 (9 )
Q VQ H Qi

g t g x K
ω ω

ω
∂ ⎛ ⎞∂ ∂

+ + − − =⎜ ⎟∂ ∂ ∂ ⎝ ⎠  
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where ω  is the stream cross-section area;    

Q is water discharge;  

V is average stream velocity value;   

  H  is stream depth;   

io  is bottom slope;  

if  is hydraulic resistance slope;  

is water discharge modulus;ShK C Rω=    

Сsh  is Shezi coefficient;  

R is hydraulic radius. 

Clearly, the basic equation (8) of transportation of substances has to be reduced to its one-

dimensional variant. This is done by Boussinesq approximation method in the following manner.  

First, the equation of convective-diffusive transportation of chemical and bacteriological 

substances is integrated with respect to the current height coordinate taking into account the 

variability of integration boundaries. As a result we obtain a two-dimensional equation. Next, by 

integration with respect to the transverse coordinate we obtain a one-dimensional equation, which, 

if we take into account the specific character of the considered problem and make use of 

discontinuity equations, has the following form  

                           

( ) ( )2
2 2

2 (10)
y yb b

Cq CqC C C qV D K C
t x x ω ω

−
−∂ ∂ ∂ ⎛ ⎞+ = − − −⎜ ⎟∂ ∂ ∂ ⎝ ⎠  

where (Cqy) is the lateral convective stream of a substance.  

Thus, equation (10) describing the processes of transportation and transformation of chemical, 

biochemical and bacteriological substances in different water systems is a strict result of general 

equations of physical and chemical hydromechanics. Therefore, the combined use of equations  

(10), (8) and (9) yields correct and reliable results which characterize water quality at the time of 

investigation and allow one to make prognosis for the future.  

 

CALCULATION  RELATIONS OF THEORETICAL  

METHODS AND THE SCHEME  OF THEIR APPLICATION  

 

Using the calculation relations derived by Tbiltskalgeo, we define in the first place those 

pollution loads which flow into water system from various polluting sources. For the sake of 

brevity, below we give only some of the basic relations.  
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1.  Defining  pollution loads of agricultural origin 

An average annual quantity of fertilizers washed by rain off the fertilized soil (kg/ha) is 

defined by the relation  

                                                  
3

0 *

1 (11)i
i i

i

G hA K
G h

= ⋅ −
 

where Gi is annual quantity of the i-th fertilizer per one hectare of soil area (kg/ha);  

           h  is  average annual thickness of an atmospheric  precipitation layer (mm);  

           h*  is average annual thickness (mm) of precipitation layer for which the fertilizer is 

not washed-off;  

          Ai and Ki are respectively the coefficient of fertilizer solubility in water and the net 

weight of the dissolved fertilizer.   

Relation (11) also enables us to define pollution loads at the time of ploughed soil irrigation. 

Then in  formula (11)   

0,1 (12)irh W= ⋅  
where Wir  is the irrigation water quota.  

The quantity of polluting substances washed by rain off the pasture-grounds, where cattle, 

sheep, goats and other agricultural animals graze, is defined by the relation  

( ) ( )5 52, 4 1,15 10 1,15 10 (13)n n n s s s
n n s s

n s

N P N PD DG C Cα χ β α χτ τχ δ χ δ
γ δ π γ δ π

− −⎡ ⎤⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅
= ⋅ ⋅ ⋅ ⋅ ⋅ + ⋅ ⋅ ⋅ ⋅⎢ ⎥⋅ ⋅⎣ ⎦  

where Nn and Ns  are respectively  the number of cattle and the number of sheep and goats;  

           Pn and Ps  are respectively the quantity of cattle fecal masses and the quantity of sheep 

and goat fecal masses per day;   

          α  is a ratio of the fecal mass portion washed-off by rain to the total fecal mass quantity;  

           χ is the coefficient taking into account the quantity of feces which come into contact 

with rain water and are washed-off by molecular diffusion;  

           D is the molecular diffusion coefficient;  

           С is the concentration of the investigated polluting substance; 

           γ  is the feces specific weight;  

           τ  is the rainfall duration; 

            δn and δs are respectively maximal value of cattle feces layer and maximal value of 

sheep and goat feces layer.  
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2. Defining pollution loads produced by public service facilities 

The quantity of bacteriological pollutants (Escherichia coli and other bacteria) which 

percolate into river waters from cesspits is defined by the relation  

                 
0

. . (14)
kx

V
E Coli j E ColiG q N n C e= ⋅ ⋅ ⋅ ⋅  

where q is the fecal mass quantity (l/day) per person;  

           n is the population number;  

          Nj is the number of cesspits;   

         0
. is the initial concentration value;E ColiC  

         к is the bacteria destruction coefficient (1/day); 

         x is the distance from a cesspit and to the river (m);  

          V is the percolation velocity.  

 

3. Defining river water pollution loads produced by heavy  

metals from industrial enterprises, house construction and transport 

Pollution loads (heavy metal concentrations) of river waters are defined by the relation  

( ) ( )3 3010 0,032 10 1 1 (16)f ma
mj a d tc bc j mj n f f f

s

FC C FC Q C C kl C m
C F n Q

η η η η η−⎧ ⎫⎡ ⎤ ⋅⎪ ⎪′= ⋅ ⋅ + ⋅ + ⋅ + ⋅ ⋅ − − ⋅⎨ ⎬⎢ ⎥ ⋅⎪ ⎪⎣ ⎦⎩ ⎭  
where Сtc and Сb arec are respectively the heavy metal concentration in suspension and the 

heavy metal concentration in river bottom sediments carried by river stream;   

           klj is an average percent abundance (Clarke) of j-th metal; 

           Cs is the total heavy metal concentration  in river drifts; 

           Cmj denotes concentrations of heavy metals in river water in the case of its 

anthropogenic pollution.  

           Co  is the mineralization index of the river;  

           C’
ma is the  annual  intensity  of pollution with  heavy  metals brought to the river  from 

industrial enterprises located in the water catchment basin; 

           F  is the catchment basin area;  

           n is a ratio of the number of days with intensive rainfall to the total number of days in a 

year;  

           Q  is an average annual water discharge  of the river; 

           Ff  is the area grown with vegetation in the water catchment basin;  

           mf  is a ratio of the number of rainy days with  positive temperature to the total number 

of days with positive temperature per year;   
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         ηa, ηn, ηf, ηd  are the coefficients of a decrease of total heavy metal concentration due to 

ionic absorption, adsorption as well as due to absorption by plants.  

After defining the pollution loads and the transportation of pollutants to rivers (or canals), we 

can describe changes occurring in the concentrations of pollutants during their transportation by 

streams using the following equations in which  destruction and dissolution processes are taken into 

account. 

1. For a continuous flow of pollutants into the river from the adjacent territories we use  

( ) ( ) ( )

2 32 2 2 2
0 0

2 2

11 (17)
2 1 2 2 3

n
iy iyC q LC Q x k x x x k L x k L xC k

Q V V Q n L L V n L V n L n
⎡ ⎤⋅ ⋅⎛ ⎞ ⋅⎛ ⎞ ⎛ ⎞ ⎛ ⎞= − ⋅ + + ⋅ − + ⋅⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟+ + + +⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎝ ⎠ ⎣ ⎦  

where L  is the total length of the river part  under consideration; 

           x is the coordinate of the section where the pollutant concentration is defined;  

   Qo, Co  are respectively the initial water discharge and the background concentration;  

          n is atmospheric precipitation or underground water inflow intensity index  defined by 

hydrologic calculations. 

2. For a discrete inflow of pollutants, the concentration for any section located a distance L 

from the original section can be defined by the relation 

                        

( )

0
1

0
1

(18)
m

L lL n kk VV
rf r m m

m
ri n

r m
m

C Q e C Q e
C

Q Q

−
−−

=

=

⋅ + ⋅
=

+

∑

∑
 

where Qm and Cm are respectively the inflow discharge and the pollutant concentration in the 

inflow;  

lm  is the distance of m-th inflow from the initial section. 

3. An expression for water quality prognosis for lakes and water reservoirs can be written in 

the form  

                

. .
0

0.

exp 1 exp (19)o f o fi i

f

Q QC QC C k t k t
W Q kW W

⎧ ⎫⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞⋅ ⎪ ⎪= ⋅ − + ⋅ + − − + ⋅⎨ ⎬⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟+⎝ ⎠ ⎝ ⎠⎪ ⎪⎣ ⎦ ⎣ ⎦⎩ ⎭  
where Qoutflow and Qinflow  are respectively the outflow discharge and the inflow discharge  in 

water 

reservoir;  

W is the water reservoir volume. 
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The above-described calculation methods make it possible to define the following main water 

quality characteristics: 

1. General  physical and inorganic characteristics such as temperature, pH, dissolved oxygen, 

saturation with oxygen, specific electric conductivity, total quantity of dissolved substances, 

suspended substances, hardness, chlorides, sulphates, iron, manganese, ammonia nitrogen, nitrite 

nitrogen, nitrate nitrogen, phosphates and total phosphorus quantity.  

 2. General characteristics of organic substances such as chemical requirement for oxygen,  

biological requirement for  oxygen (BRO5), organic hydrocarbon, extracting substances and organic 

nitrogen.  

3. Indices of pollution by inorganic substances of industrial origin such as mercury, cadmium, 

lead, arsenic, copper, chrome, cobalt, nickel, zinc, total cyanide content, fluorides, free chlorine and 

sulphites; 

4. Indices of pollution by organic substances of industrial origin such as phenols, oil products, 

pesticides; 

 5. Biological indices, Pantle-Buk's index, Sladecek's modification  and coli index. 

To conclude, it should also be said that the methods proposed by Tbiltskalgeo make it 

possible to define other water characteristics, too, by modifying and adapting the above relations to 

each concrete situation and according to the customer’s needs.  
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uak 628.1 

 

talRebis generaciasTan dakavSirebuli  

eqsperimentuli cdebis warmoebis marTva 

 

T. gvelesiani 

(saqarTvelos teqnikuri universiteti) 

 

reziume: zRvis Selfze ganlagebuli garsdenili nagebobis efeqturobis 

anu masze moqmedi talRebis simaRlis Semcirebis xarisxis dasad-

genad mizanSewonilia am nagebobis modelis hidravlikuri gamoc-

da. SemoTavazebulia cdebis Catarebis meTodi, romlis safuZvel-

ze TiToeuli gansaxilveli SemTxvevisaTvis dgindeba talRagene-

raciis iseTi reJimi, romelic Seesabameba saangariSo (maqsimalu-

ri) simaRlis talRebis naturuli pirobebisaTvis damaxasiaTebel 

situacias (process). 

 

sakvanZo sityvebi: hidravlikuri Rari; talRageneratori; talRis simaRle; 

sigrZe; periodi; talRis modelireba.  

 

1. Sesavali 

 

naSromi da gamogonebis patenti [1,2] exeba zRvis Selfze ganlagebul 

garsdenil nagebobas (zRudars), romelic fskerze damagrebulia bagirebis 

saSualebiT. nagebobis daniSnulebaa StormiT gamowveuli intensiuri tal-

Ruri procesis nawilobrivi Caqroba (dempfireba) gemebis portSi Sesvlis 

pirobebis gaumjobesebis da rekreaciuli, agreTve garkveuli sanapiro 

zolis warecxvisagan acilebis mizniT. 

aRniSnul nagebobaze talRis zemoqmedebis Sedegad, talRis maqsima-

luri simaRle 1H  ganicdis garkveul Semcirebas )(Δ  nagebobis ukan da 

aRwevs 2H  simaRles (anu Δ=− 21 HH ). Δ  sididis gansazRvra SesaZlebelia 

Sesabamisi maTematikuri modelis realizaciis Sedegad rTuli algoriTmis 
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safuZvelze, ricxviTi an analizuri, Cven mier ganviTarebuli meTodebis 

gamoyenebiT [3,4]. aRniSnuli maTematikuri modelis sirTule ganapirobebs 

Sesabamisi eqsperimentuli (modeluri) kvlevebis Catarebis mizanSewoni-

lobas, ris ganxorcielebac gaTvaliswinebulia i.javaxiSvilis saxelobis 

Tbilisis saxelmwifo universitetis okeanologiis laboratoriaSi. 

 

2. ZiriTadi nawili 

 

zemoaRniSnuli eqsperimentuli kvlevebis (sawyisi etapis) ZiriTadi 

mizania: saangariSo parametrebis dadgena laboratoriul RarSi brtyeli 

talRebis warmoqmnis SemTxvevaSi gansazRvruli pirobebis gaTvaliswinebiT. 

es pirobebi gulisxmobs iseTi talRebis generacias, romelTa parametrebis 

mniSvnelobebi Seesabameba bunebriv pirobebSi arsebuli talRebis paramet-

rebis saangariSo sidideebs. am mizniT, gamoyenebulia avtoris mier damu-

Savebuli progresuli talRebis generaciis prognozirebisa da marTvis 

swrafi (eqspres) meTodika [3,5]. 

eqsperimentuli danadgari warmoadgens hidravlikur Rars, romlis 

siganea 0.3m, xolo sigrZe 10m. Raris erT boloSi ganlagebulia maraosebri 

talRageneratori, romlis rxevis periodebia MT =0.68; 1.09 da 1.82wm. wylis 

siRrme modelze SeiZleba icvlebodes Mh =0.3...0.45m farglebSi. talRagene-

ratoris frTis mTliani gadaadgileba MD  eqvemdebareba regulacias (gar-

kveul zRvrebSi). modelirebis masStabi Seadgens M =1:50, xolo bunebriv 

pirobebSi talRis maqsimaluri saangariSo simaRle SeiZleba miRebul iqnes 

N
desH =6.0...7.5m-is toli. 

TiToeuli gansaxilveli SemTxvevisaTvis (anu mocemuli siRrmis Mh  da 

MT  mniSvnelobebisaTvis) dasawyisSi gamoiTvleba talRis sixSire 
MT2πσ =  

da uganzomilebo parametri g/hP M2M σσ =  (sadac g  Tavisufali vardnis 

aCqarebaa). Semdeg, avtoris mier miRebuli aproqsimaciuli formulebis sa-

SualebiT, dispersiis gantolebis iteraciuli meTodiT amoxsnis gareSe 

ganisazRvreba talRis ZiriTadi parametri Mkh (sadac Mλ2πk = , Mλ  talRis 

sigrZea RarSi). aRniSnul formulebs Semdegi saxe aqvs: 
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 20.01.27Pkh M
σ

M += , roca 0.10 35.0PM ≤≤ σ ; 

 
g

h
T
2πkh

M

M
M = , roca 1.0PM ≤σ ; (1) 

 40.30.86Pkh M
σ

M += , roca 0.35 30.0PM ≤≤ σ ; 

 M
σ

M 1Pkh = , roca 0.3PM ≤σ . 

talRis fardobiTi sigrZe RarSi gamoiTvleba ase [3]: 

 MM

M
M

kh 
2π

h
λ)(λ * == ,  (2) 

xolo talRis sigrZe toli iqneba 

 ( )M Mλ λ h .
* M=   (3) 

talRis fardobiTi simaRle ganisazRvreba avtoris aproqsimaciuli 

damokidebulebebis saSualebiT [3,5], romlebic zogadad gamoisaxeba Semdegi 

funqciis saxiT: 

 ( )M
M

M
M khf

D
H)(H * == ,  (4) 

sadac MH talRis simaRlea modelze, romelic (7)-is gaTvaliswinebiT, 

ganisazRvreba 

  ( )M M MH H D .
*

=   (5) 

bunebriv pirobebSi, Mh sididis Sesabamisi siRrme M  masStabis gaTva-

liswinebiT, tolia 

 50hMhh MMN == ,  (6) 

xolo talRis Sesabamisi periodi ganisazRvreba Semdegi formuliT [3]: 

 M
σ

M

M
σ

M

M
σ

N
N

P
h14.18

gP
50h2π

gP
h2πT ≈== .  (7) 

sabolood, talRis simaRle, romlis modelireba warmoebs (5)-is gaTva-

liswinebiT, gamoiTvleba ase: 

 ( )N M M M MH H M H 50 50 H D .
*

= = =   (8) 
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aqedan advili dasadgenia talRageneratoris gadaadgilebis sidide 

M
desD , romlis dros modelze warmoqmnili talRis simaRle MH  Seesabameba 

naturul pirobebSi talRis mocemul maqsimalur saangariSo mniSvnelobas 

 
( )*M

N
desM

des

H50

H
D

⋅
=  . (9) 

cxrilSi moyvanilia zemoaRniSnuli meTodikis Tanaxmad Catarebuli 

saangariSo parametrebis gamoTvlis Sedegebi erTi SemTxvevisTvis, rodesac 

68.0T M = wm.  

 

MT  0.68 

Mh  0.30 0.35 0.40 0.45 

MPσ  2.61 3.04 3.48 3.91 

Mkh  2.58 3.04 3.48 3.91 

MM h/λ  2.43 2.06 1.80 1.61 

Mλ  0.73 0.72 0.72 0.72 

( )*MH  1.24 1.37 1.45 1.49 

Nh  15.0 17.5 20.0 22.5 

Mλ  36.5 36 36 36 

NH  62 MD⋅  68.5 MD⋅  72.5 MD⋅  74.5 MD⋅  

NT  4.8 

 

cxrilis monacemebidan Cans, rom, Tu miviRebT bunebrivi pirobe-

bisaTvis talRis saangariSo mniSvnelobas 5.7HM
des = m, maSin rodesac 

4.0h M = m, talRageneratoris gadaadgilebis saWiro sididem (9) formulis 

mixedviT, unda Seadginos 

M
des

7.5 7.5D 0.103
50 1.45 72.5

= = = =
⋅

m 10.3sm.  

am SemTxvevaSi, (5) gamosaxulebisa da cxrilis monacemis mixedviT, 

modelze warmoqmnili talRis simaRle iqneba sm153.1045.1H M =⋅= . 
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3. daskvna 

 

SemoTavazebuli meTodikis safuZvelze SesaZlebelia mocemuli MT  da 
Mh  mniSvnelobebisaTvis mizandasaxulad ganxorcieldes talRageneratoris 

moqmedebis regulacia da dadgindes wylis zedapiris rxevis saWiro reJimi, 

romelic uzrunvelyofs Sesabamisobas modelze miRebul talRis simaR-

lesa da bunebrivi pirobebisaTvis aRebul talRis saangariSo (maqsimalur) 

simaRles Soris. am SemTxvevaSi, aRniSnuli talRebis sxva parametrebic 

(modelze da naturaSi) iqneba erTmaneTTan Sesabamis ricxviT Tanafar-

dobaSi. talRebis modelirebis sawyis etapze, aRniSnuli meTodikis gamo-

yeneba warmoadgens safuZvels talRis dempfirebisaTvis gankuTvnili gar-

sdenili nagebobis Semdgomi modelirebisa da misi efeqturobis gansaz-

Rvris mizniT. 
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UDK 628.12.002 

 

CELLULAR POLYSTYRENE AS A COMPONENT OF ANTICORROSIVE  

PAINT-AND-VARNISH COMPOSITION COATINGS 
 

D. Chkaidze, Z. Megrelishvili, N. Dondiladze 

Shota Rustaveli State University, Batumi 

 

Abstract: The possibility of usage of cellular polystyrene waste in paint-and-varnish compositions 

is considered. Some anticorrosive properties of the experimental composition (porosity, 

water absorption, corrosive resistance) are studied. As a result of accelerated 

anticorrosion test done in 3% sodium chloride solution the corrosion destructions are 

fixed. For the comparison a well-known paint-and varnish composition with the 

analogue properties was used. 

High protective properties of experimental composition are stated. Simul-

taneously the possibilities of the environmental improvement are defined. 

 

Key words: cellular polystyrene, corrosion, paint-and-varnish composition, anticorrosion 

characteristics, ecology. 

    

1. INTRODUCTION 

 

As it is known since ancient times the varnish-and-pant coatings are traditionally used for 

protection of the surface of different metallic constructions. Today many types of paints of special 

using are known.  They quite effectively protect the surface of metals from damages for a long 

period [1]. 

 

2. GENERAL 

 

In the technology of getting compositions of varnish-and-paint coatings the scientifically 

based usage of industrial waste for improving inhibitor property of coatings is separated as one of 

the progressive ways. At the same time the reclamation of the industrial waste causes the 

improvement of environment. One type of industrial wastes is packaging material of foam 
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polystyrene (or so called foam plastic) used for packing of television and radio sets and devices 

requiring special care. After unpacking the foam polystyrene becomes industrial waste which is not 

dissolved in water and in some period of time is grinded mechanically and pollutes and effects the 

ecology of environment.  

The aim of researches was the definition of the possibilities for using foam polystyrene as a 

connecting component in varnish-and-paint compositions. The table gives classical content of foam 

polystyrene [2]. 

 

Polystyrene data 
 

Name of components Fraction in % 

Foam polystyrene 33,0 

Benzene sulfonyl hydrazide 0,7 

Petrolium ether 44,2 

Ehanol 22,1 

 

Foam polystyrene is one of the wide spread polymer which is widely used in varnish-and-

paint coatings. Corrosion preventive properties of aluminum pigment are also known [3]. Thanks to 

its coating property and because of its thermal stability and metallic brightness the aluminum 

pigment is often used in the composition of protective coatings. 

Definite amount of foam plastic was dissolved in organic solvent (turpentine, toluene). In the 

received solution the aluminum dust ПАП - 1 of 10-15 % according to the mass and also the 

plasticizing agent (colophony) were added and so varnish-and-paint composition for the following 

experiments was received. The well-known varnish-and-paint composition is alkydstyrene enamel 

MC-1181A, which was taken as a prototype. It presents inhibitor suspension of alkydstyrene 

varnish and aluminum pigment with addition of drier. 

The well-known and experimental varnish-and-paint composition was evaluated according to 

the following indices: porosity (Fig.1), water absorption (Fig.2) and corrodibility (Fig.3). Porosity 

was defined by chemical method, water absorption by paint layer and corrodibility by acceleration 

method with 3 % solution of sodium chloride [4]. The data of the experiments are given in figures 

below. 
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Fig.1. Porosity of the coating 

a) Well-known composition (MC-1181A); b)  Experimental composition. 
 

 
Fig.2. Water absorption of the composition 

a) Well-known composition (MC-1181A); b) Experimental composition. 
 

 
Fig.3. Corrosive damages of coating 

a) Well-known composition (MC-1181A); b) Experimental composition 
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The investigation showed that experimental varnish-and-paint composition by its 

anticorrosive property is not inferior to well-known varnish-and-paint compositions but according 

to some indices (water absorption, porosity) is even better. From the above mentioned it follows 

that the usage of foam plastic, which is  an industrial waste, in varnished-painted compositions 

allows, on the one hand to get effective coating and on the other hand, it gives the opportunity to 

reduce ecology pollution of environment. 

 

3. CONCLUSION 

 

According to the data of 2004 only in Batumi the number of foam plastic sold together with 

the goods from retail outlets is 1.5 ton during a month. Therefore, we can get 9-10 ton of 

anticorrosive paint.  According to these data economic effect of one ton of paint makes up to 100 – 

150 US dollars. 
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uak 62.574 

 

samTo sawarmoebidan gamosuli  

Camdinare wylebis usafrTxoebis sakiTxebi 

 

n. meqvabiSvili, n. kiknaZe 

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia samTo sawarmoebSi muSaobis dros momsaxure perso-

nalis usafrTxoebis dacvis gzebi, agreTve samTo sawarmoebidan 

gamosuli Camdinare wylebis gawmendis sakiTxebi. 

 

sakvanZo sityvebi: aerozolebi; radionukloidebi; qarzurga; instruqtaJi. 

 

1. Sesavali 

 

Tanamedrove samTo sawarmoebi xasiaTdeba Sromis sanitaruli pirobe-

bis mTeli rigi specifikuri TaviseburebebiT. miwis qveS muSaobis dros 

meSaxteebi moklebulni arian dRis sinaTles. 

miwisqveSa momuSave personalze SeiZleba uaryofiTi gavlena moax-

dinos Saxtis Taviseburma meteorologiurma pirobebma (haeri, temperatura, 

tenianoba), mavne airebma (meTani, naxSirorJangi, radoni da sxv.). 

 

2. ZiriTadi nawili 
 

cnobilia, rom adamianis Sromisunarianoba ZiriTadad damokidebulia 

mis janmrTelobaze, garemo pirobebze, wlovanebasa da muSaobis staJze. 

Sromis procesSi didi mniSvneloba eniWeba muSaobisa da dasvenebis reJims. 

 

3.  usafrTxoebis teqnika 

 

rogorc ukve aRvniSneT, profesiuli saqmianobis procesSi adamianis 

organizmze moqmedebs sawarmoo garemos mravalferovan faqtorTa kom-

pleqsi, maT Soris Cveni kvlevis sagania Rn222-is moqmedeba. unda aRiniSnos, 

rom radoni 7,5-jer mZimea haerze. 
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cnobilia, rom xangrZlivi drois ganmavlobaSi organizmSi radonis 

moxvedrisas izrdeba filtvis kibos daavadebis riski. 

sawarmoo administracia valdebulia yvela samuSao adgili uzrunvel-

yos Sesabamisi teqnikuri mowyobilobiT da Seqmnas Sromis dacvis wesebis 

Sesabamisi samuSao pirobebi. 

Sromis dacvis wesebsa da normebs aqvs kanonmdeblobiTi xasiaTi, 

romelTa Sesruleba savaldebuloa. maTi Seusrulebloba kanoniT isjeba. 

mavne, agreTve gansakuTrebul temperaturul reJimSi muSaobisa da 

WuWyiani samuSaoebis warmoebisas, muSa-mosamsaxureebs dadgenili normebis 

Sesabamisad ufasod eZlevaT specialuri tansacmeli, specialuri fexsac-

meli, saponi, individualuri dacvis sxva saSualebebi. muSa-mosamsaxureebs, 

romlebic muSaoben mavne pirobebSi, dadgenili nomrebis Sesabamisad, 

ufasod eZlevaT agreTve rZe da rZis produqtebi, samkurnalo-profilaq-

tikuri sakvebi. 

samTo saqmeSi savele samuSaoebis Catarebis dros erT-erTi mniSvnelo-

vani sakiTxia Sromisa da yofis higiena. 

aRsaniSnavia, rom mavne nivTierebebis gamyofi saamqroebi, sxva 

saamqroebTan mimarTebaSi unda ganlagdes qarzurga mxridan. sanayaroebi da 

narCenebis sayrelebi, romlebic gamoyofs atmosferoSi kvamls, airs, mtver-

sa da Wvartls, unda ganlagdes samrewvelo moednisa da sacxovrebeli 

raionis mimarT qarzurga mxridan. 

sawarmosa da sacxovrebel raions Soris iqmneba sanitarul-damcavi 

zona, romlis sigane karierebisaTvis Seadgens 300, 500 an 100 m-s imis 

mixedviT, Tu romeli sasargeblo wiaRiseuli moipoveba karierze. 

daxurul saTavsebSi ganlagebuli siTbos, orTqlis, airebisa da 

mtvris gamomyofi teqnologiuri mowyobilobebi aRWurvil unda iqnes spe-

cialuri da atmosferoSi gamotyorcnamde haeris yovelmxriv gamwmendi 

danadgarebiT. 

Tu gamoyofili haeris mavne nivTierebebisgan gawmenda raime mizezis 

gamo teqnikurad SeuZlebelia, misi gamotyorcna atmosferoSi xdeba, 

SeZlebisdagvarad zeda fenaSi. 

yvela muSa-mosamsaxure, samuSaoze miRebis win Sromis usafrTxo meTo-

debis SeswavlasTan erTad, aucileblad gadis instruqtaJs profesiuli 
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daavadebebis Sesamcirebeli, sanitaruli profilaqtikis, piradi higienisa 

da ubeduri SemTxvevebis Sedegad daSavebulTaTvis gadaudebeli daxmarebis 

aRmosaCeni RonisZiebebis Sesaxeb. 

TiToeul an ramdenime karierze ewyoba sanitarul-sayofacxovrebo 

saTavsebi _ mamakacebisa da qalebis ganyofilebebi. 

karieris obieqtebis wyalmomarageba SeiZleba ganxorcieldes saerTo 

sargeblobis wyarodan an karieris ganmgeblobaSi myofi wyalmomaragebis 

qselidan.  wyliT Seuferxeblad momarageba unda xdebodes karieris yvela 

sawarmoo-sayofacxovrebo saTavsSi. 

aucilebelia, sawarmoo da sameurneo-sasmeli mizniT gamoyenebuli 

wylis qimiur-baqteriologiuri Sedgeniloba Semowmdes aT dReSi erTxel 

zafxulSi da erTxel _ zamTarSi. sameurneo-sasmeli miznebisaTvis wylis 

gamoyeneba SesaZlebelia mxolod saxelmwifo sanitaruli inspeqciis orga-

noebis specialuri nebarTvis Semdeg. 

sasmeli wylis wyaroebisaTvis ewyoba sanitaruli dacvis zona. 

saqarTveloSi bolo dros warmoqmnil ekologiur problemebsa da 

katastrofebs Soris gansakuTrebiT sagangaSoa bunebrivi Ria wyalsatevebis 

mzardi dabinZureba (Ra226 da Rn222 da Rn40) radionukloidebiT. 

Rn uxilavi mZime airia (haerze 7,5-jer mZime). igi did saSiSroebas 

warmoadgens maRaroSi momsaxure personalisaTvis. 

Rn organizmSi xvdeba SesunTqul haerTan erTad. maRaroSi aerozole-

bis koncentracia metad maRalia, sawarmoo procesebi mniSvnelovnad zrdis 

gvirabis haeris damtverianebas. Cven mier Seswavlilia maRarodan gamosuli 

narCeni elementebiT dabinZurebuli wylebi. unda aRiniSnos, rom wylebSi 

Ra-is da Sesabamisad Rn-is Semcvelobas Warbobs dadgenil normebs. 

Cveni mizania maRarodan gamosuli Camdinare wylebis Seswavla da maTi 

gasufTavebis sakiTxebi. 

radgan WiaTurmanganumis maRaroebidan gamosul wylebSi Ra226-is 

normaze meti raodenoba aRmoCnda, SeviswavleT radioaqtiuri elementis 

Ra226-is da Rn222-is Sedgeniloba WiaTurmanganumis sabadodan gamosul 

wyalSi. 
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dro 12 sT sabado #1 sabado #2 

 Ra226.10.10 g/l Rn222.10.0 g/l 

seqtemberi 

oqtomberi 

noemberi 

dekemberi 

2,50 

3 

3 

7 

4 

4,50 

6 

8 

saS.k. 7,5 6,5 

dasaS. norma 3,7 1010.-8 k/l _ 

 

 

 

WiaTur-manganumis sabadodan gamosuli  

wylis bunebrivi radioaqtivobis grafiki. 2009 w. 

 

1. sasurvelia WiaTur-manganumis sabadoSi moewyos iseTi ventilato-

rebi, romlebic uzrunvelyofs haeris gasufTavebas dasaSveb normaze. 

2. burRva-afeTqebiTi samuSaoebis warmoebisas saWiroa Catardes damate-

biTi RonisZiebebi, romlebic mkveTrad Seamcirebs maRaros damtverianebas. 

 

3. daskvna 

 

ganxilulia samTo sawarmoebidan gamosuli wlebis gawmendis da 

usafrTxoebis sakiTxebi, amave dros, momsaxure personalis dacva sawa-

rmoSi arsebuli sxvadasxva momwamlavi airebisagan. 
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samTo sawarmoebSi usafrTxoebis wesebis dacvas udidesi mniSvneloba 

aqvs profesiuli daavadebebis aRmosafxvrelad, an saukeTeso SemTxvevaSi, 

am daavadebebis adreul stadiaSi aRmoCenas da mis profilaqtikas. 
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uak 338.657 

 

sainvesticio potencialis faqtoris 

gamoyenebis efeqtianoba 

 

n. kiknaZe 

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia sainvesticio potencialis socialuri efeqtis Se-

fasebisadmi sxvadasxva midgomebi. SemoTavazebulia sainvesticio 

programis mimzidvelobis da konkurentunarianobis Sefasebis 

amocanebi. gaanalizebulia sainvesticio potencialis faqtorebis 

gamoyenebis efeqtianoba. 

sakvanZo sityvebi: investicia; potenciali; strategia; socialuri efeqti; 

restruqturizacia. 

 

1. Sesavali 

 

ekonomikuri saqmianobis ganviTareba teritoriaze, erToblivi same-

warmeo saqmianobis da sagareo vaWrobis SesaZleblobis liberalizaciis 

momentidan dRemde, efuZneba am teritoriisa da partniorebis savaWro da 

samrewvelo kavSirebis faqtobrivad Camoyalibebuli struqturis anu 

teritoriis ekonomikuri da savaWro potencialis faqtobrivad Camoyali-

bebuli struqturis gamoyenebas. ekonomikuri saqmianobis axali mimarTu-

lebebi Zalze nela inergeba praqtikaSi rogorc saqmianobis saxeobebis, ise 

partniori-teritoriebis mixedviT. sagareo-ekonomikuri saqmianobis saxeobe-

bisa da obieqtebis diversifikacia SezRudulia rigi faqtorebiT, maT 

Soris, investiciebis urTierTganTavsebis mimzidvelobiT. rac, Tavis mxriv, 

teritoriis sainvesticio potencialiT ganisazRvreba. 

 

2. ZiriTadi nawili 

 

sainvesticio potencialis gamoyenebis socialuri efeqtis Sefasebis-

Tvis SeiZleba gamoviyenoT sainvesticio Senatanebis zrdis xarjze mTliani 
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Siga produqtis matebis Sefardeba aseTive matebasTan saerTod msoflio 

praqtikaSi. mocemuli maCveneblis saSualebiT SeiZleba davaxasiaToT inves-

ticiis efeqtianoba teritoriisTvis da sainvesticio procesis mizanmimar-

Tuloba. 

investiciis efeqti vlindeba rogorc pirdapir, ise iribi saxiT. 

investirebis pirdapiri efeqti ganisazRvreba Sigateritoriuli produqtis 

matebiT. teritoriuli produqtis mateba ganisazRvreba, pirvel rigSi, 

investiciebis Cadebis efeqtianobiT, gansakuTrebiT finansuri resursebis 

SezRudulobis pirobebSi. multiplikatiuri efeqtis optimaluri gamoyene-

ba saSualebas iZleva gavafarTooT teritoriaze sainvesticio procesis 

SesaZleblobebi. 

rodesac ganvixilavT sainvesticio proeqtebis struqturas, romelic 

SemoTavazebulia dafinansebisTvis socialur-ekonomikuri ganviTarebis 

teritoriuli proeqtebis farglebSi, Cveulebriv gamoiyeneba maCveneblebis 

formaluri nakrebiT. aseTi proeqtebis arCeva erTi nakeTobis an mTliani 

dargis farglebSic ki sirTules ar warmoadgens. rTulia maSin, rodesac 

situacia dakavSirebulia mTlianad sainvesticio programasTan. laparakia 

ramdenime problemaze. 

pirveli maTgani dakavSirebulia mimdinare sainvesticio resursebis 

SezRudulobasTan. finansuri saSualebebis ukmarisobis pirobebSi, yvela 

sainvesticio proeqtis dasafinanseblad gvixdeba ganviTarebis prioritetebis 

gansazRvra, riTac imTaviTve vzRudavT arCevanis SesaZleblobas. 

kidev erTi problema aris investiciis konkurentunarianobis uzrun-

velyofa erTi dargis da erTi saqonlis farglebSi. saqme isaa, rom 

sainvesticio procesis xarisxi bevrad aris damokidebuli proeqtis momza-

debaze. xSirad, alternatiuloba sainvesticio saSualebebis arCevis pro-

cesSi vlindeba mxolod saerTaSoriso doneze da gadaaxteba saqonlisa da 

sawarmos arCevis etapebs. amiT izRudeba optimaluri sainvesticio politi-

kis Catarebis SesaZlebloba. 

sakmaod saintereso problemaa investiciis konkurentunarianobis gan-

sazRvra, rac dakavSirebulia saqmianobis axal dargSi SesvlasTan. amasTan, 

laparaki ar aris namdvil inovaciebze. Sesvlas ufro ewinaaRmdegeba adgi-

lobriv teritoriul bazrebze cnobili saqoneli da momsaxureba, 
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proeqtebi da sawarmoebi, romlebsac ar surT sakuTari poziciebis daT-

moba, an saubari SeiZleba iyos teritoriis Sesvlaze misTvis axal 

produqtSi, romelic aqtiurad iyideba sxva teritoriebze da, maSasadame, 

mocemuli sainvesticio proeqtebi Seadgens pirdapir an irib konkurencias 

sxva teritoriebis sawarmoebisTvis. 

sakmaod rTulia mTlianad teritoriis sainvesticio programis mimzid-

velobis da konkurentunarianobis Sefasebis amocana. aseTi programebis 

Sefasebisas gamoiyeneba an calkeuli proeqtebis mimzidvelobis elementuri 

ekonomikuri analizis meTodi, an ufro xSirad, mTlianad teritoriis 

meSveobiT politikurad safuZvliani meTodi, da maSasadame, teritoriuli 

sainvesticio programebis dafinansebis programac. es orive midgoma ar 

iZleva warmodgenas investiciebis bazarze teritoriuli sainvesticio 

programebis konkurentunarianobis Sesaxeb. 

am konkurentunarianobis SefasebisTvis SeiZleba gamoviyenoT mxolod 

teritoriaSi mTliani investiciebis dinamika da struqtura. konkretuli 

koeficientebis saxiT SeiZleba ganvixiloT erT mosaxleze an mSp-s erT 

larze mosuli investiciis struqturis dinamika, sainvesticio biji drois 

gaTvaliswinebiT. 

faqtorebis gamoyenebis efeqtianoba ganisazRvreba maTi ukugebiT mSp-s 

saerTo struqturaSi da agreTve, am ukugebis droSi cvlilebiT. mSp-s zrda 

Sefardebuli investiciebis struqturasTan da gamoyenebuli resursebis 

struqturasTan (adamianuri, sawarmoo, bunebrivi da finansuri) dargebis 

mixedviT, warmodgenas gvaZlevs TiToeuli resursis TiToeul dargSi gamoye-

nebis efeqtianobis Sesaxeb. amasTan, SesaZlebelia gamoTvla resursis nayo-

fierebis koeficientisa, romelic tolia gamoyenebuli resursebis mocu-

lobis Sefardebisa dargis mier generirebuli produqciis moculobasTan. 

resursis nayofierebis koeficientis cvlilebis dinamika warmodgenas iZleva 

mocemul dargSi mocemuli resursis gamoyenebis efeqtianobis Sesaxeb. 

Tu ganvixilavT sainvesticio potencialis faqtorebis gamoyenebis 

efeqtianobis Sefasebis amocanas droSi, SeiZleba aRvniSnoT, rom SesaZ-

lebelia procesebis ganviTarebis sami ZiriTadi varianti. 

pirvel DSemTxvevaSi, rogorc 1-el naxazze aris naCvenebi, sainvesticio 

potencialis faqtoris gamoyenebis efeqtianoba mcirdeba. 
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nax. 1. faqtoris ukugebis amowurva droSi  

 

SesaZlebelia movlenaTa ganviTarebis ori varianti, naCvenebi a da b 

mrudebiT; potencialis faqtorebis ukugebis Semcirebis efeqti gansakuT-

rebiT mkafiod vlindeba mis saresurso nawilze, Tumca damaxasiaTebelia 

misi yvela SemdgenisTvis. 

meore SemTxvevaSi warmoiqmneba sainvesticio potencialis faqtoris 

ukugebis zrdis sawinaaRmdego efeqti (nax. 2). 

 

 

 

 

 

 

 

nax. 2. faqtoris ukugebis zrda droSi 

 

dabolos, mesame SemTxvevaSi Cndeba faqtoris efeqtis kombinirebuli 

mrudi droSi, romelic hgavs nayofierebis mrudsa da sasicocxlo ciklis 

mruds, sxvanairad ki _ nayofierebis mrudi (nax. 3). 

 

 

nax. 3. faqtoris kombinirebuli efeqtis mrudi 
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sainvesticio potencialis faqtorebis efeqtianobis warmoqmnis kanon-

zomierebebis ganxilva da faqtorebis dajgufeba am niSnis mixedviT, 

saSualebas iZleva gavyoT faqtorze mmarTvelobiTi zemoqmedebis meTodi. 

sainvesticio proeqtebis danergvis socialur efeqtebs tradiciulad 

afaseben axlad Seqmnili samuSao adgilebis raodenobiT, proeqtebiT gene-

rirebuli xelfasis sididiT da sxva socialuri danaricxebiT. mokle-

vadian periodSi aseTi midgoma gamarTlebulia, xolo grZelvadiani socia-

luri efeqtis Sesafaseblad saWiroa sxva maCveneblebi. 

pirveli maTgani iqneba socialuri normativebi, romlebic amJamad aris 

socialur-ekonomikuri ganviTarebis miznobrivi kriteriumebi. 

socialuri efeqtis gamoTvlis meore aspeqtia sistemis ekonomikuri 

potencialis mdgradi ganviTareba da zrda. ekonomikuri potencialis 

zrdis kriteriumi iqneba erT sul mosaxleze mSp-s farTod  gavrcelebuli 

maCveneblis zRvruli mniSvneloba. zRvrul mniSvnelobad iTvleba mSp-s 

mniSvneloba mrewvelobis sawarmoo simZlavreebis sruli gamoyenebis piro-

bebSi. 

mesame midgoma aris socialuri efeqti, gamoTvlili, Tuki momaval 

mogebas xelidan ar gavuSvebT. laparakia sainvesticio politikis mimarTu-

lebis swor arCevaze. 

meoTxe midgoma aris socialuri efeqtis gamoTvla moxmarebis mocu-

lobis zrdis mixedviT. 

meoTxe midgomis ganviTarebiT SesaZlebelia mexuTe midgoma inves-

ticiis socialur efeqtTan ojaxuri xarjebis restruqturizaciis saSua-

lebiT. kriteriumi iqneba mosaxleobis drois balansSi aunazRaurebeli 

Sromis wilis Semcireba. es kriteriumi asaxavs mosaxleobis cxovrebis do-

nes mTlianobaSi da sawarmoo Zalebis efeqturi gamoyenebis SesaZleblobas. 

aRsaniSnavia, rom igi gviCvenebs mosaxleobis keTildReobis dones. 
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3. daskvna 

 

investiciis socialuri efeqtis Sefasebisadmi zemoT ganxiluli mid-

gomebi gviCvenebs, rom socialur efeqts aqvs ufro strategiuli xasiaTi 

da Cveulebriv vlindeba sainvesticio proeqtis gaTvlis horizontis 

CarCoebs miRma. amitom SeiZleba CavTvaloT, rom investiciis realizaciis 

vada Camoyalibdeba sainvesticio bijis (rodesac investicia daiwyebs uku-

gebas), ekonomikuri ukugebis vadis (Tavdapirvelad Cadebuli saxsrebis dab-

runeba da dagegmili mogebis miReba) da socialuri ukugebis vadisgan (rea-

luri socialuri ukugeba mosaxleobisTvis).  
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uak 628.1 

 

wyaldenebis gadarTvebis saimedoobis  

uzrnulvelyofa optimaluri rezervirebiT 

 

n. lafaCi, l. klimiaSvili, m. nacvliSvili 

(saqarTvelos teqnikuri universiteti) 

  

reziume: ganxilulia gadarTvebis ricxvis zrdisas wyaldenebis saimedo-

obis uzrunvelyofis maCveneblebi, gaanalizebulia ubanze avariis 

dros sistemis profilaqtikuri winaRobis cvlileba. moyvanilia 

koeficienturi maCveneblebi wyaldenebis da ubnebis raodenobaTa 

sxvadasxva kombinaciisaTvis.  

koeficientebis analizi gviCvenebs gadarTvebis ricxvis, 

xarjebis Semcirebis sidideebis cvlilebaTa 1/ β  intensivobis 

mniSvnelovani gavlenis arsebobas. amasTan, xarjebis Semcirebis 

normatiuli dasaSvebi sidide avariuli muSaobis reJimisas ar 

izrdeba gadarTvebis ricxvis m 4 5≥ ÷  dros. 

 

sakvanZo sityvebi: saimedooba; optimaluri rezervireba; wyaldenebi. 

 

1. Sesavali 

  

teqnikuri sistemebis da maTi Semadgeneli elementebis saimedoobis 

uzrunvelyofis ZiriTad meTodad gvevlineba maTi rezervireba. rezervireba 

xorcieldeba sistemaSi siWarbis SeqmniT, anu sistemis mocemuli funqciis 

SesrulebisaTvis minimalurad saWiro elementebis raodenobis zeviT, 

damatebiTi elementebis gaTvaliswinebiT. 

siWarbe SeiZleba gaTvaliswinebul iqnes wyaldenebSi, qselebSi, 

rezervuarebSi (moculobebi), wyalmimReb nagebobebSi da a. S. 

wyaldenebs Soris gadarTvebis mowyoba iwvevs saimedoobis erTob 

mniSvnelovan zrdas, wylis miwodebis sistemebis funqcionirebis xarisxis 
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gaumjobesebas umniSvnelo danaxarjebiT. amitomac, igi farTod gamoiyeneba 

wyalmomaragebis praqtikaSi. gadarTvebis mowyoba SeiZleba mizanSeuwoneli 

aRmoCndes mxolod im SemTxvevaSi, rodesac wyaldenebis sigrZe umniSvne-

loa da amasTan, erTmaneTisgan sakmaodaa dacilebuli. 

gadarTvebis ricxvis zrda (da, Sesabamisad, urdulebis raodenobisac) 

SesaZleblobas iZleva wyaldenze avariebis SemTxvevaSi gamoirTos ara 

mTlianad wyaldeni, aramed mxolod misi dazianebuli ubani. maSin, sistemis 

n ubnidan muSa mdgomareobaSi rCeba n-ndaz ubnebi da yvela danarCeni 

wyaldeni. amasTan erTad, wyaldenebis sistemis gamtarunarianoba ufro nak-

leb Seicvleba, vidre dazianebuli wyaldenis mTlianad gamorTvis Sem-

TxvevaSi. 

sistemis funqcionireba Sewydeba mxolod yvela wyaldenis urTierTsa-

winaaRmdegod ganlagebuli ubnebis erTdrouli dazianebis SemTxvevaSi.  

 

2. ZiriTadi nawili 

 

praqtikaSi, Cveulebriv wyaldenebs yofen saremonto ubnebad or 

momuSave urduls Soris ise, rom sistema warmoadgendes m  paralelurad 

CarTuli wyaldenebis, n  mimdevrobiT CarTul ubnebs (elementebs, nax.). 

wyaldenis erT ubanze avariis dros, sistemis hidravlikuri winaRobis 

cvlileba ganisazRvreba Semdegi fardobiT: 

 
( )

2mn 1S m 1β
S n

⎛ ⎞
⎜ ⎟
⎝ ⎠

− +
−= =a  . (1.1) 

kerZo SemTxvevaSi, rodesac ganixileba sistema gadarTvebis gareSe, 

maSin wyaldenebis 1n =  raodenobisas, gveqneba 

  
2mβ .

m-1
⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

1-el cxrilSi moyvanilia koeficientebis mniSvneloba m  wyaldenebis 

da n ubnebis raodenobis sxvadasxva kombinaciisaTvis, romelTa mixedviTac 

iyofa wylis miwodebis sistema (gancalkevebuli rezervirebisas). moyvanili 

Sedegebi axasiaTebs wylis miwodebis sistemis gamtarunarianobis cvlile-
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bas. wylis raodenobis cvlileba damokidebulia agreTve, mkvebavi wyaros 

maxasiaTeblebze. 

 

 
wylis miwodebisa da saerTo rezervirebis sqemebi 

 

cxrili 1 

         n  

m 
1 2 3 4 5 6 10 

2 

3 

4 

5 

4 

2.25 

1.78 

1.56 

2.5 

1.63 

1.38 

1.28 

2 

1.42 

1.25 

1.18 

1.8 

1.3 

1.19 

1.14 

1.6 

1.25 

1.15 

1.11 

1.5 

1.2 

1.13 

1.09 

1.3 

1.12 

1.08 

1.05 

 

kerZo SemTxvevaSi (wyalmomaragebis gravitaciuli sistema), roca wina-

Robis gadasalaxavad arsebuli mocemuli dawnevis sidide H aris mudmivi, 

gvaqvs 

  HqSSq 22 == aa ;  (1.2) 

vTvliT, rom  

 
S
S

β a=   (1.3) 

da   

 
q
q

β
1α a==   (1.4) 

wylis miwodebis sididis faqtiuri Semcirebis Sefasebas gravitaciul 

wyaldenebis SemTxvevaSi (rodesac erTi gamoirTveba, wyaldenebis n ubne-

bidan). 
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α  koeficientebis mniSvnelobebi moyvanilia me-2 cxrilSi. 

centridanuli tumboebiT wylis miwodebis SemTxvevaSi, miwodebuli 

xarjis faqtiuri mniSvneloba da dawnevis danakargebi ganisazRvreba 

tumboebis da wyaldenebis sistemis maxasiaTeblebis Q-H  SerwymiT. 

gadarTvebis wyaldenebTan mierTebis kvanZebis dazianebis SemTxvevaSi, 

sistemis funqcionirebis reJimis cvlileba ekvivalenturia ori mezobeli 

mimdevrobiT SeerTebuli ubnis dazianebisa. 

 

cxrili 2 

        n  

m 
1 2 3 4 5 6 10 

2 

3 

4 

5 

0.5 

0.67 

0.75 

0.8 

0.63 

0.78 

0.85 

0.89 

0.71 

0.84 

0.89 

0.92 

0.76 

0.87 

0.91 

0.94 

0.79 

0.89 

0.93 

0.95 

0.82 

0.92 

0.94 

0.96 

0.88 

0.95 

0.96 

0.97 

 

me-3 cxrilSi moyvanilia wylis transportirebis sistemisaTvis 

koeficientebis saangariSo mniSvnelobebi wyaldenebisa m  da saangariSo 

ubnebis n  ricxvis dros. 

 

cxrili 3 

       n  

  m 
2 3 4 5 6 

2 

3 

0.5 

0.64 

0.57 

0.74 

0.63 

0.78 

0.67 

0.78 

0.71 

0.84 

 
3. daskvna 

 

aRniSnulis safuZvelze SeiZleba davaskvnaT, rom wyaldenebis xazebs 

Soris gadarTvebis mowyoba (rac farTodaa gamoyenebuli wylis miwodebisa 
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da ganawilebis sistemebis daproeqtebis praqtikaSi) saSualebas iZleva 

mniSvnelovnad gavzardoT sistemis saimedooba umniSvnelo danaxarjebiT.  

cxrilSi moyvanili koeficientebis analizi gviCvenebs gadarTvebis 

ricxvis, xarjebis Semcirebis sidideebis cvlilebaTa β1/  intensivobis 

mniSvnelovani gavlenis arsebobas. 

xarjebis Semcirebis normatiuli dasaSvebi sidide avariuli muSaobis 

reJimisas ar izrdeba gadarTvebis ricxvis 54m ÷≥  dros.  
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uak 628 

 

wylis xarisxis ganmsazRvreli Teoriuli saangariSo 

meTodikisa da hidroqimiur analizebs Soris  

korelaciuri kavSiris dadgena 

 

e. xatiaSvili, z. baRaSvili, n. kavTuaSvili 

(saqarTvelos teqnikuri universiteti) 

 

reziume: statistikuri damuSavebis safuZvelze moyvanilia „Tbilwyalgeos“ 

Teoriuli saangariSo meTodikiT miRebuli Sesabamisi Sedegebis 

urTierTSedareba maT Soris kavSiris gamovlenis mizniT. 

aRniSnuli kavSirebis gamovlena mniSvnelovania im mxriv, 

rom saWiroebis SemTxvevaSi, rodesac ver xerxdeba hidroqimiuri 

analizebis Catareba sxvadasxva mizezebis gamo, dabinZurebis 

maxasiaTeblebi ganisazRvros „Tbilwyalgeos“ Teoriuli saanga-

riSo meTodikiT. 

 

sakvanZo sityvebi: dabinZureba; wylis xarisxis maxasiaTeblebi; korelacia; 

regresiis gantolebebi. 

 

1. Sesavali 

 

mudmivad mzardi anTropogenuri datvirTviT gamowveuli dabinZurebis 

zrdis gamo, sul ufro da ufro met aqtualurobas iZens garemos hid-

roekologiuri mdgomareobis Seswavla, aucilebeli xdeba yvela arsebuli 

hidrosistemis dabinZurebis maxasiaTeblebis operatiuli diagnostika da 

saimedo saprognozo gamoTvlebis Sesruleba. 

 

2. ZiriTadi nawili 

 

am mizniT, samecniero kvleviT institut „TbilwyalgeoSi“ SemuSavda 

wylis dabinZurebis ganmsazRvreli Teoriuli saangariSo meTodika, romlis 

saSualebiT SesaZlebelia ganisazRvros nebismieri saxis sawylosno siste-

mebis (mdinareTa auzebi, tbebi, zRvebi, Waobebi, wyalmomaragebis saTave 

nagebobebi, wyalsacavebi, arxebi da sxv.) dabinZurebis maxasiaTeblebi ro-
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gorc arsebuli pirobebisaTvis (diagnostikuri gamoTvlebi), ise momavli-

saTvis (saprognozo gaTvlebi). 

„TbilwyalgeoSi“ wlebis ganmavlobaSi Catarebuli mravalricxovani 

kvlevis safuZvelze gamovlenilia „Tbilwyalgeos“ wylis xarisxis gan-

msazRvrel Teoriul saangariSo meTodikiTa da hidroqimiur-baqteriolo-

giuri analizebiT miRebul Sedegebs Soris arsebuli urTierTkavSiri. 

qimiuri analizebis SedegebiT miRebuli rigisa da Sesabamisi Teori-

uli gaangariSebis rigis Sedareba Catarda statistikuri meTodebiT, kore-

laciuri analizis safuZvelze. 

meTodikis saimedoobas ganapirobebs Semdegi faqtorebi: 

a) gansxvavebiT sxva mravali naxevrad empiriuli meTodikisagan, igi 

dafuZnebulia fundamentur sabunebismetyvelo mecnierebebis miRwevebze, 

kerZod mis safuZvels warmoadgens niutonis, furiesa da fikis (hidro-

dinamika, siTbogamtaroba, masebis mimocvla) kanonebi, mixaels-mentenis, 

monos, libixisa da voltera-lotkis (fermentuli reaqciebi, mikroor-

ganizmebis biologiuri populaciebi, bioqimiuri procesebi, maTematikuri 

biologia) damokidebulebebi da a.S.; 

b) meTodika warmatebiT iqna gamoyenebuli mravali sawylosno obieq-

tisaTvis: md. suxona da masze ganlagebuli wyalsacavebi, kubenskoes tba da 

masTan dakavSirebuli arxebis sistema (ruseTi); aralis zRva, md. inia, 

yarayorumis arxebis sistema (Sua azia); mingeCauris da varvaris wyal-

sacavebi (azerbaijani), sevanis tba da misi Senakadebi (somxeTi). 

saqarTvelos mdinareebisaTvis: mtkvari, rioni, enguri, aragvi, qsani, 

xrami, wyalsacavebisTvis: Jinvali, enguri, sioni, Tbilisis zRva da sxv. 

qimiuri analizebis, romlebic, ra Tqma unda, gamoirCeva maRali sizus-

tiTa da saimedoobiT, Sedareba „Tbilwyalgeos“ Teoriul diagnostikur da 

saprognozo meTodikis SedegebTan mniSvnelovania im mxrivac, rom srulad 

iqnes gamoyenebuli is upiratesobani, romlebic axasiaTebs am meTodikas, 

rac mravalgzis dadasturda sxvadasxva sawylosno obieqtebze Catarebuli 

kvlevebis Sedegad. es upiratesobebia: 

a) diagnostikuri kvlevis operatiuloba; 

b) misi gamoyeneba hidrosistemebis iseTi kveTebisaTvis, sadac natu-

ruli dakvirvebebis Catareba did sirTuleebTanaa dakavSirebuli da 

zogjer SeuZlebelic kia; 
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g) dabinZurebis maxasiaTeblebis gansazRvra drois nebismieri momenti-

saTvis da nebismieri kveTisaTvis; 

d) gansakuTrebiT xazgasasmelia meTodikis upiratesoba saprognozo 

gaangariSebisas, rac aixsneba im garemoebiT, rom naturuli hidroqimiuri da 

baqteriologiuri analizebi xSirad atarebs epizodur xasiaTs, ris gamoc 

maTi statistikuri damuSaveba (rigis gagrZeleba, analogis meTodi da sxv.) 

ar iZleva srul da saimedo Sedegebis  miRebis SesaZleblobas. 

korelaciuri kavSirebi dadginda ori gansxvavebuli dabinZurebis 

mdinarisTvis, md. aragvisaTvis (9 ingredienti), romelic umravlesi ingre-

dientis mixedviT akmayofilebs sasmeli wyalmomaragebisadmi wayenebul 

moTxovnebs, da md. mtkvrisaTvis (11 ingredienti), romelic gamoirCeva 

maRali dabinZurebiT. gansxvavebiT md. aragvisagan, md. mtkvrisaTvis gaanga-

riSebebi Catarda fenolebisa da navTobproduqtebisaTvisac, radgan dabin-

Zurebis es maCveneblebi md. aragvSi umniSvneloa md. mtkvris analogiur 

maCveneblebTan SedarebiT. 

qimiuri analizebis rigis, Teoriuli gaangariSebis rigi korelaciuri 

analizis da wrfivi regresiis gantolebebis saxis dadgenisas gamoTvlil 

iqna korelaciis koeficientebi ( r ), regresiis koeficientebi ( β ) da Tavisu-

fali wevris α  sidideebi Semdegi damokidebulebebiT (regresiis ganto-

leba Cawerilia Semdegi saxiT: y xβ α= + , sadac y  da x  Sesabamisad, Teori-

uli gaangariSebisa da qimiuri analizis maxasiaTebeli sidideebia): 

( )
1 1 1 1

2
1 1

; ;
m x y y x

mm x x
β

β α
−

= =
−

∑ ∑ ∑
∑ ∑

 

( )
( )

22
1 1

22
1 1

.
m x x

r
m y y

β
−

=
−

∑ ∑
∑ ∑

 

aq, m  dakvirvebis wlebis raodenobaa. 

 

3. daskvna 

 

cxrilSi mogvyavs korelaciis ( r ) regresiis gantolebis koeficien-

tebis ( β ) mniSvnelobebi gansaxilveli SemTxvevisaTvis. 
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ingredientebi 

koeficientebi 

my
ar

i 
na
t
an
i 

mS
r
al

i 
na
S
T
i
 

o
r
g
an
u
l
i 

ni
vT

ie
r
eb
eb
i
 

s
ae
r
T
o
 a
z
o
t
i
 

f
o
s
f
at

eb
i 

ka
l
iu

mi
 

Jb
m 5
 

Jq
m 

f
en
o
l
eb
i
 

na
vT

o
b
pr

o
d
u
qt

eb
i
 

E.
ol

i 

mdinare mtkvari 

r  0.936 0.926 0.844 0.891 0.683 0.777 0.651 0.890 0.938 0.837 0.993 

β  0.872 0.796 0.921 1.076 0.889 0.651 0.424 0.896 1.011 0.634 1.219 

mdinare aragvi 

r  0.915 0.791 0.951 0.934 0.722 0.887 0.803 0.806 - - 0.841 

β  0.872 0.699 1.012 1.167 0.504 0.873 0.824 0.607 - - 3.042 

 

Sesaswavli sidideebisaTvis Sedgenil iqna regresiis gantolebebi (ix. 

nax. 1-5). gantolebebis da korelaciuri koeficientebis mixedviT vaskvniT, 

rom qimiur analizsa ( 1x ) da Teoriul gamoTvlebs ( 1y ) Soris arsebobs 

mWidro korelaciuri kavSirebi, ris safuZvelze SegviZlia garkveul Sem-

TxvevebSi, rodesac ver xerxdeba hidroqimiuri da baqteriologiuri anali-

zebis Catareba, isini SevcvaloT „Tbilwyalgeos“ Teoriuli meTodikiT 

Sesrulebuli gaangariSebebiT. Teoriuli gaangariSebebi SesaZlebelia Ca-

tardes paraleluradac yvela ingredientebisaTvis, aseve SesaZlebelia Ca-

tardes gaangariSebebi regionis nebismieri saxis sawylosno sistemebi-

saTvisac. 
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uak. 657 

 

ZiriTadi saSualebebis cveTis 

daricxvis Taviseburebani 

 

n. bebiaSvili, k. ramazaSvili, n. vekua, m. ramazaSvili 

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia buRaltruli aRricxvis saerTaSoriso standartebis 

Sesabamisad saaRricxvo praqtikaSi yvelaze xSirad gamoyenebadi 

meTodebi: 1) wrfivi; 2) Sesrulebuli samuSaos moculobis propor-

ciulad cveTis meTodebi; 3) Semcirebuli naSTis anu cveTis gaor-

magebuli normis meTodebi; 4) jamuri meTodi – Sesabamisi praqti-

kuli magaliTis safuZvelze.  

gaanalizebulia ZiriTadi saSualebebis cveTa saaRricxvo 

miznebisaTvis bass-is da sagadasaxado kodeqsiT gaTvaliswinebuli 

cveTis normebis mixedviT. 

 

sakvanZo sityvebi: cveTa; saerTaSoriso standartebi; cveTis meTodebi; pir‐

vandeli Rirebuleba. 

 

1. Sesavali 

 

sawarmo Tavisi saqmianobis ganxorcielebisas iyenebs rogorc grZel-

vadian, ise moklevadian aqtivebs. grZelvadiani aqtivebi Sedgeba materia-

luri da aramaterialuri aqtivebisagan. materialuri grZelvadiani aqtivebi 

(ZiriTadi saSualebebi) ganimarteba Semdegnairad: “ ZiriTadi saSualebebi 

aris materialuri aqtivebi, romlebic: a) sawarmos gankargulebaSia da ga-

moiyeneba saqonlis warmoebisa da momsaxurebis gasawevad, ijariT gasacemad 

an administraciuli miznebisaTvis; b) gaTvaliswinebulia erT saangariS-

gebo periodze meti xniT gamosayeneblad.”  

ZiriTadi saSualebebi finansur angariSgebaSi aisaxeba sabalanso 

RirebulebiT, romelic damokidebulia maTi Sefasebis meTodebze, SeZenis 

an warmoebis xerxebze. maT sawyis RirebulebaSi igulisxmeba: 
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1. yidvis fasi; 

2. transportirebis xarjebi; 

3. ganbaJebis xarjebi importis dros; 

4. mwyobrSi Seyvanis xarjebi (montaJi). 

ZiriTad saSualebebs ajgufeben maTi bunebisa da ekonomikuri daniS-

nulebis mixedviT: 

• miwa; 

• miwa da Senoba-nagebobebi; 

• manqanebi da mowyobilobebi; 

• xomaldebi; 

• TviTmfrinavebi; 

• satransporto saSualebebi; 

• sameurneo inventari da instrumentebi; 

• ofisis mowyobilobani. 

 

2. ZiriTadi nawili 

 

buRaltruli aRricxvis realizaciis principebidan gamomdinare, auci-

lebelia moxmarebuli ZiriTadi saSualebebis Rirebuleba yovelwliurad 

miekuTvnos sawarmos xarjebs. Cndeba ZiriTadi saSualebebis moxmarebuli 

Rirebulebis gansazRvris aucilebloba. ZiriTadi saSualebebis cveTis 

gamoangariSebis umTavres bazas, maTi pirvandeli Rirebuleba warmoadgens.  

ZiriTadi saSualebebis cveTis normis dadgenis dros Tvlian, rom 

ZiriTadi saSualeba momsaxurebis vadis gasvlis Semdeg SeiZleba gaiyidos 

an likvidaciidan SeiZleba miviRoT iseTi detalebi, romlebic garkveuli 

Semosavlis wyarod iqceva... Tanxas, romelic ZiriTadi saSualebis momsaxu-

rebis vadis gasvlis Semdeg misi gayidvidan an likvidaciidan iqneba 

miRebuli, salikvidacio Rirebuleba ewodeba. misi winaswari gansazRvra 

Znelia. zogierT ZiriTad saSualebas gamoyenebis metad viwro sfero aqvs, 

Sesabamisad SezRudulia maTi gasaRebis bazari. amitom, maTi sarealizacio 

Rirebuleba momsaxurebis vadis gasvlis Semdeg, jarTis Rirebulebis 

tolfasi SeiZleba iyos, e.i. sarealizacio fasi damokidebulia ara marto 

ZiriTadi saSualebis teqnikur mdgomareobaze, aramed gasaRebis bazarzec. 
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ZiriTadi saSualebis pirvandel Rirebulebasa da salikvidacio Rire‐

bulebas Soris sxvaoba aris cveTadi Rirebuleba. igi sruli odenobiT 

gardaiqmneba sawarmos xarjebad. 

ZiriTadi saSualebis gamoyenebis miznidan gamomdinare, misi cveTa 

SeiZleba iyos: a) warmoebis xarji; b) gasaRebasTan dakavSirebuli xarji;    

g) ZiriTadi saSualebis warmoebasTan dakavSirebuli xarji. cveTis Tanxa 

iseTi xarjia, romelic fulis moZraobasTan ar aris dakavSirebuli. fuli 

ixarjeba ZiriTadi saSualebis SeZenisas da ara misi cveTis daricxvisas. 

ZiriTadi saSualebis cveTis gegmis Sesadgenad aucilebelia cveTis 

meTodis SerCeva. ZiriTadi saSualebebis garkveuli jgufisaTvis SerCeuli 

cveTis meTodi ucvleli unda iyos wlebis manZilze. samewarmeo Tval-

sazrisiT, cveTis meTodebis arCevaSi SezRudva ar arsebobs. ganvixiloT 

msoflio saaRricxvo praqtikaSi yvelaze metad gavrcelebuli meTodebi. 

buRaltruli aRricxvis saerTaSoriso standartebis moTxovnis Sesa-

bamisad, saaRricxvo praqtikaSi yvelaze xSirad gamoiyeneba: 1) Rirebulebis 

wrfivi cveTis meTodi; 2) Sesrulebuli samuSaos moculobis (mwarmoeb-

lobis) proporciulad cveTis meTodi; 3) Semcirebuli naSTis anu cveTis 

gaormagebuli normis meTodi; 4) wlebis Sekrebis cveTis anu jamuri 

meTodi. pirvel ors ewodeba normaluri cveTis meTodi, xolo bolo ors – 

daCqarebuli. 

ganvixiloT magaliTi TiToeuli cveTis meTodis gamoyenebiT. 

magaliTi 

firmam SeiZina avtomobili, romlis Rirebuleba Seadgens 12000 lars. 

avtomobilis sasargeblo momsaxurebis vadaa 5 weli. firma varaudobs, rom 

5 wlis ganmavlobaSi igi gaivlis daaxloebiT 80000 km-s.  

1) wrfivi cveTis meTodi gulisxmobs obieqtis Rirebulebis Tana-

barzomierad Camoweras misi momsaxurebis periodSi. meTodis Tanaxmad, 

cveTa damokidebulia mxolod momsaxurebis vadis xangrZlivobaze. TiTo-

euli periodisaTvis cveTa gaiangariSeba cveTadi Rirebulebis gayofiT 

obieqtis eqspluataciis vadaze. wrfivi meTodis formula iRebs Semdeg 

saxes: 
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wliuri cveTa = 
                              momsaxurebis vada 

 

gamovTvaloT cveTis Tanxa xuTive wlisaTvis 

12000 : 5 = 2400 lari. 

2) mwarmoeblobis proporciuli meTodiT cveTis daricxvisas 

pirdapiri kavSiri myardeba produqciis warmoebasa da cveTis wliur 

Tanxas Soris. cveTis Tanxa yovelwliurad izrdeba Seqmnili produqciis 

moculobis proporciulad. 

davuSvaT, avtomobilma I wels gaiara 10000 km, II – 15000, III – 18000, IV – 

20000, V – 17000. 

maSin 12000 lari : 80000 km = 0.15 lari (15 TeTri). 

I weli – 0.15 . 10000 = 1500 lari; 

II weli – 0.15 . 15000 = 2250 lari; 

III weli – 0.15 . 18000 = 2700 lari; 

IV weli _ 0.15 . 20000 = 3000 lari; 

V weli _ 0.15 . 17000 = 2550 lari. 

e.i. 1500+2250+2700+3000+2550=12000 lari. 

daCqarebuli cveTis meTodis arsi isaa, rom ZiriTad saSualebas 

eqspluataciis dasawyisSi ufro meti cveTa ericxeba, vidre momsaxurebis 

vadis bolos. es meTodi gamarTlebulia im TvalsazrisiT, rom sawarmoo 

daniSnulebis ZiriTadi saSualebebis meti nawili ufro efeqturad moq-

medebs sanam axalia, e.i. eqspluataciis pirvel wlebSi. am meTodis 

gamoyeneba aixsneba kidev im garemoebiT, rom bevri aqtivi swrafad kargavs 

sargeblianobis unars, moralurad moZvelebis gamo. amitom mizanSewonilia 

ZiriTadi saSualebis cveTis meti nawilis Camowera mimdinare periodSi, 

vidre momavalSi. 

3) naSTis ormagi cveTis meTodi iyenebs wrfivi meTodiT dadgenil 

cveTis normas, romelic mravldeba 2-ze (ormagdeba) an gamoiyeneba sxva 

myari ganakveTi da am normiT xdeba cveTis wliuri Tanxis dadgena ara 

ZiriTadi saSualebis pirvandeli Rirebulebidan, aramed Semcirebuli 

naSTidan (narCeni Rirebulebidan) gamomdinare. 

 

pirvandeli Rirebuleba _ salikvidacio Rirebuleba 
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12000 _ 100%; 

100% : 5 = 20%; 

20% . 2 = 40%.   

I weli _ 12000 . 40% = 4800 lari, naSTi _ 7200 lari;   

II weli _ 7200 . 40% = 2880 lari, naSTi _ 4320 lari;   

III weli _ 4320 . 40% = 1728 lari, naSTi _ 2592 lari; 

IV weli _ 2592 . 40% = 1037 lari, naSTi _ 1555 lari;     

V weli _ darCenili naSTi 1555 lari srulad. 

4) ricxvTa jamis meTodis saxelwodeba warmodgeba iqidan, rom 

formulaSi mniSvnelad gamoiyeneba ZiriTadi saSualebis eqspluataciis 

periodSi yvela wlis ricxviTi mniSvnelobis jami. 

 

ricxvTa jami =                                  , 
                       2 

sadac NN aris ZiriTadi saSualebis sasargeblo momsaxurebis vada. 
 

 

wliuri cveTa  =                            
                                   ricxvTa jami  

 

I weli _ 12000 . 5/15 = 4000 lari; 

II weli _ 12000 . 4/15 = 3200 lari; 

III weli _ 12000 . 3/15 = 2400 lari; 

IV weli _ 12000 . 2/15 = 1600 lari; 

V weli _ 12000 . 1/15 = 800 lari. 

rogorc Cans, cveTis Tanxa I wels yvelaze metia da momdevno wlebSi 

mcirdeba. 

mravali qveynis gamocdilebis msgavsad, saqarTvelos sagadasaxado 

kodeqsis moTxovnebi ZiriTad saSualebebTan mimarTebaSi ar eTanxmeba bass-

dan gamomdinare saaRricxvo principebs. igi gansakuTrebiT mkafiod gamok-

veTilia cveTis daricxvasTan, remontis danaxarjebis xarjad aRiarebasa 

da ZiriTadi saSualebebis gasvlisas gamovlenili mogebisa da zaralis 

aRiarebasTan dakavSirebiT. sagadasaxado kodeqsiT dadgenili moTxovnebi 

mokled SeiZleba ase Camoyalibdes cveTasTan mimarTebaSi:  

 

N . (N+1) 

darCenili wlebis raodenoba  . cveTadi Rirebuleba 
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1. cveTis daricxva xdeba ZiriTadi saSualebebis jgufebis mixedviT; 

2. cveTis individualurad daricxvis praqtika gamoiyeneba mxolod 

Senoba-nagebobebisaTvis; 

3. ZiriTadi saSualebebis jgufis cveTis Tanxis dasadgenad kodeqsi 

amkvidrebs termins _ ”jgufis RirebulebiTi balansi”, rac saga-

dasaxado miznebisaTvis jgufSi Semavali saSualebebis narCeni 

Rirebulebaa; 

4. jgufurad cveTis daricxvas daqvemdebarebuli ZiriTadi saSua-

lebebis gayidvidan miRebuli finansuri Sedegi aRiardeba mxolod 

gansakuTrebul SemTxvevebSi. 

erTmaneTs SevadaroT bass-is standartebiT dadgenili cveTis meTo-

debi da sagadasaxado kodeqsiT gaTvaliswinebuli cveTis normebi. 

 magaliTi 

Sps ”vita”, romelic mwarmoebelia bavSvis fexsacmlis, registrire-

bulia saangariSgebo wlis 15 ianvars. registraciis dRisaTvis sawarmos 

gadaeca: 

1. kompiuteri (kompleqtiT) da lazeruli printeri, RirebulebiT 

Sesabamisad,  1500 da 400 lari; 

2. generatori, 1c – 600 lari; 

3. dizel-generatori, 2c – 1700 lari; 

4. sakeravi manqana, 16c – 10400 lari; 

5. gamomWreli manqana, 4c – 1600 lari; 

6. averlokis sakeravi manqana, 4c – 2200 lari; 

7. administraciuli da sawarmoo Senoba, RirebulebiT 28000 da 45000 

lari; 

8. satvirTo avtomobili, 2c – RirebulebiT 6000 da 9000 lari; 

9. saweri magida, 4c – 1600 lari; 

10. skami, 4c – 600 lari; 

11. karada, 2c – 600 lari. 

ZiriTadi saSualebebis cveTis saaRricxvo politika Semdegia: cveTa 

daericxeba wrfivi meTodiT. calkeuli aqtivisaTvis gansazRvrulia sasar-

geblo momsaxurebis vada da Sesabamisad, cveTis norma... 
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cxrili 1  
ZiriTadi saSualebebis cveTis norma 

 

cxrili 2 

ZiriTadi saSualebebis cveTa pirvel wels 
 

ZiriTadi 

saSualebebis 

jgufi 

daricxuli cveTa 
 

sxvaoba saaRricxvo mizniT sagadasaxado mizniT 

I 3350 3560 +210 

II 358 500 +142 

III 213 136 _77 

IV 913 3650 +2737 

V 1680 2130 +450 

sul 6514 9976 3462 

 

 

 

Zi
r
iT

ad
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s
aS

u
al

e-
b
eb
i
s
 

j
g
u
f
i ZiriTadi 

saSualebebis 

dasaxeleba 

ZiriTadi 

saSualebebis 

Rirebuleba 

(lari) 

momsaxure-bis 

vada 

(weli) 

cveTis norma % 

saaRricxvo

miznebi- 

saTvis 

ag
ad

as
ax

ad
o
 

mi
z
ne
b
i
s
aT

vi
s
 

I 

satvirTo avtomanqana 

satvirTo avtomanqana 

saweri magida 

skami 

karada 

6000 

9000 

1600 

600 

600 

5 

5 

8 

8 

8 

20 

20 

12.50 

12.50 

12.50 

20 

II 

generatori 

kompiuteri 

laz. printeri 

600 

1500 

400 

5 

8 

8 

20 

12.50 

12.50 

20 

III dizel-generatori 1700 8 12.50 8 

IV 
administr. Senoba 

sawarmoo Senoba 

28000 

45000 

80 

80 

12.50 

12.50 
5 

V 

sakeravi manqana 

gamomWreli manqana 

averlokis sak.manqana 

10400 

1600 

2200 

8 

10 

10 

12.50 

10 

10 

15 
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cxrili 3 

ZiriTadi saSualebebis cveTis Tanxebis Sedareba 

ma
Cv
en
eb

l
eb

i
 

w
l
eb

i 
I jgufi sagadasaxado kodeqsis mixedviT 

cveTa buRaltruli aRricxviT cveTa 

sagadasaxado 

kodeqsiT 
s
at
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r
T
o
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t
o
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b
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r
T
o
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t
o
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b
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a 
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) 

s
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 (
4)
 

j
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j
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 R
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l
. 

b
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c
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T
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T
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x
a 

 

s
x
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b
a 

 

S
eZ
en
is

 

R
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eb
. 

6000 9000 1600 600 600 17800 17800 

 

20 

Mm
o
ms

ax
. 

va
d
a 

5 5 8 8 8 X X 

cveTis 

norma 
20 20 12.50 12.50 12.50 X X 

1 2 3 4 5 6 7 8 9 10 11 

c
ve
T
is

 T
an
x
a 
w
l
eb
is

 m
ix

ed
vi
T
 

I 1200 1800 200 75 75 3350 17800 3560 +210 

II 1200 1800 200 75 75 3350 14240 2848 _502 

III 1200 1800 200 75 75 3350 11392 2279 _1071 

IV 1200 1800 200 75 75 3350 9113 1823 _1527 

V 1200 1800 200 75 75 3350 7290 1458 _1892 

VI   200 75 75 350 5832 1166 +816 

VII   200 75 75 350 4666 933 +583 

VIII   200 75 75 350 3733 747 +397 

IX       2986 597 +597 

X       2389 478 +478 

XI       1911 382 +382 

XII       1529 306 +306 

XIII       1223 245 +245 

XIV       978 196 +196 

XV       782 156 +156 

XVI       626 125 +125 

XVII       501 100 +100 

XVIII       401 80 +80 

XIX       321 64 +64 

XX       257 257 257 

sul      17800 X 17800 0 
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1-eli cxrilis monacemebidan gamomdinare, me-3 cxrilSi ganvixilavT I 

jgufis ZiriTadi saSualebebis saaRricxvo da sagadasaxado cveTis Tanxebs 

Soris Tanafardobas. ZiriTadi saSualebebi Camoiwereba 20 weliwadSi. 

am konkretuli SemTxvevis ganxilvam cxadyo, rom saaRricxvo da 

sagadasaxado mizniT daricxuli cveTa erTmaneTs daemTxva. im SemTxvevaSi 

iqneboda sagadasaxado mizniT daricxuli cveTa saaRricxvoze meti, Tu 

romelime wels ZiriTad saSualebebs Cautardeboda remonti da misi xarji 

kodeqsiT gansazRvrul normas gadaaWarbebda; amasTan, zedmeti Tanxa 

daemateboda jgufis RirebulebiT balanss. 

am cxrilisagan gansxvavebiT, sawyis monacemebze dayrdnobiT pirveli 

wlisaTvis saaRricxvo da sagadasaxado miznebisaTvis daricxuli cveTis 

Tanxebs Soris sxvaoba mocemulia me-2 cxrilSi. 

 

3. daskvna 

 

amrigad, ganvixileT ZiriTadi saSualebebis cveTis daricxva rogorc 

saaRricxvo, ise sagadasaxado miznebidan gamomdinare. buRaltruli 

aRricxvis standartebsa da sagadasaxado kodeqsis moTxovnebs Soris 

paralelebis gavlebiT naTelia, rom: ZiriTadi saSualebebis cveTis 

buRaltruli aRricxvisaTvis aucilebelia sawarmoSi SeirCes cveTis 

meTodi; radgan sagadasaxado kodeqsi ar eTanxmeba bass-is standartebis 

cveTis normebis gamoyenebas, amitom gadasaxdeli gadasaxadebis(dasabegri 

mogeba, qonebis gadasaxadi) angariSsworebisaTvis cveTis daricxva unda 

vawarmooT sagadasaxado kodeqsiT; rac Seexeba saaRricxvo mizniT cveTis 

daricxvis meTods, organizacia am kuTxiT damoukidebelia, ar izRudeba 

meTodTa SerCevaSi. 

 

literatura 
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uak 528 

 

Tanamedrove manqanaTmSenebeli sawarmoebis 

organizaciis da menejmentis zogierTi sakiTxebi 

 

T. TevzaZe, a. kaxiani, m. kaxiani  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia saqarTveloSi Tanamedrove manqanaTmSenebeli sawar-

moebis aRorZinebisa da Semdgomi ganviTarebis problematuri sa-

kiTxebi. gaanalizebulia, Tu ratom aris Cveni qveynis mSp-s `msubuqi” 

warmoebis faqtorebisa da warmoebuli produqciis moculobis 

gansazRvris meTodebi Sefasebuli sawarmoo funqciis parametre-

bis gamoyenebiT. mocemulia manqanaTmSenebeli da xelsawyoTmSene-

beli qarxnebis sawarmoo procesis dagegmvisa da funqcionirebis 

etapebi. swori organizaciisa da Tanamedrove menejmentis safuZ-

velze, mocemulia optimaluri teqnologiuri ciklis Seqmnis SesaZ-

lebloba. 

 

sakvanZo sityvebi: `msubuqi” mSp; sawarmoo funqcia; daxarjuli Sroma; fizi-

kuri kapitali; masStabis mudmivi ukugeba; strategiuli 

da taqtikuri gegmareba; xarisxis marTvis svetovani (sve-

turi) diagramebi.  

 

1. Sesavali  

 

sazogadoebrivi produqtis da qveynis nacionaluri Semosavlis ZiriTa-

di materialuri wili iwarmoeba samrewvelo sawarmoebSi. Tanamedrove eko-

nomikis ganviTareba warmoudgenelia manqanaTmSeneblobis da zusti xelsaw-

yoTmSeneblobis gareSe. saqarTveloSi jer kidev arsebobs pirobebi, Semor-

Cenili samecniero kadrebis _ inJiner-teqnikuri personalisa da maRalkva-

lificiuri xelosnebis meSveobiT, ganaxldes mcire gabaritiani teqnolo-

giuri manqana-danadgarebis da zusti xelsawyoebis warmoeba. dResac 

arsebobs sawarmoo farTobebi da kidev darCa saCarxo parki, romelTa 

gamoyenebiT SesaZlebelia aRorZindes mrewvelobis es dargebi. 
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2. ZiriTadi nawili 

 

savalaloa, rom saqarTvelos mSp `msubuqia~. am termins iyenebs 

harvardis universitetis profesori, 2003-2005 wlebSi aSS prezidentis 

ekonomikur mrCevelTa sabWos xelmZRvaneli gregori menqiu. aseTi mSp cotas 

iwonis. misi Semsubuqeba gamoiwvia iseTi komponentebis zrdam, romelTac 

fizikuri wona ara aqvs; e.i. ar aris materialuri produqti, romelic zrdis 

qveynis materialur dovlaTs, xolo is, rac aris: eleqtronuli fosta, 

iuridiuli momsaxureba, cifruli informatika, telekomunikaciebi, Sou-

biznesi da sxva, mxolod biujetis Sevsebis mimdinare saSualebebia, rac 

xazinas didad ver waadgeba. naTelia, rom iq sadac ar aris warmoeba, ar 

viTardeba mrewveloba, ar arsebobs perspeqtiuli ekonomika. 

ganvixiloT rogor rols aniWeben amerikeli ekonomistebi sawarmoo 

funqcias. am funqcias iyeneben im damokidebulebebis aRwerisaTvis, rom-

lebic warmoebis faqtorebis raodenobasa da warmoebuli produqciis 

moculobas Soris arsebobs. warmoebuli produqciis moculoba 

 ),,,( NHKLAFY = ,     Y(1) 

sadac F funqcia gviCvenebs, Tu rogor Seesabameba warmoebis faqtorebi 

produqciis gamoSvebas; 

A cvladi asaxavs arsebul sawarmoo teqnologiebs, romelTa ganvi-

TarebasTan erTad A izrdeba da warmoebis faqtorebis nebismieri 

optimaluri kombinaciisaTvis ekonomikis Sedegianobac matulobs; 

L _ daxarjuli Sromis raodenoba; 

K _ fizikuri kapitalis raodenoba; 

H _ adamianuri kapitalis raodenoba; 

N _ bunebrivi resursebis raodenoba. 

mravali sawarmoo funqcia xasiaTdeba TvisebiT, romelic cnobilia 

masStabis mudmivi ukugebis saxeliT. Tuki sawarmoo funqcias masStabis 

mudmivi ukugeba axasiaTebs, maSin warmoebis faqtorebis gaormageba produq-

ciis gamoSvebis gaormagebas iwvevs, anu sawarmoo funqcias masStabis mud-

mivi ukugeba axasiaTebs, Tuki nebismieri dadebiTi x-Tvis marTebulia Sem-

degi gamosaxuleba: 

 ),,,( xNxHxKxLAFxY = .  (2) 
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rodesac 2=x , ormagdeba warmoebis faqtorebi, ris Sedegadac xdeba 

produqciis gamoSvebis gaormageba. 

masStabis ukugebis mudmivobis Tvisebis sawarmoo funqciebis meSveobiT 

SeiZleba davaskvnaT, rom Tu Lx /1= , maSin (2) toloba miiRebs Semdeg saxes: 

 ( )LNLHLKAFLY ,,,1= .    (3) 

aq, LY  aris TiToeuli mSromelis mier produqciis gamoSveba, rac mwar-

moeblobis maCvenebelia. toloba gviCvenebs, rom Sromis nayofiereba damoki-

debulia warmoebis TiToeuli faqtoris im raodenobaze, romelic modis 

erTeul momuSaveze, anu TiTo momuSaveze arsebul fizikur kapitalze 

( LK ), adamianur kapitalze ( LH ) da bunebriv resursebze )( LN . mwarmoeb-

loba, aseve mkveTrad damokidebulia teqnologiebis ganviTarebis doneze, 

rasac A cvladi gviCvenebs. (3) toloba mwarmoeblobis oTxi aucilebeli 

determinantis maTematikuri Canaweria. sawarmoo procesis arsi isaa, rom 

kapitali klebadi ukugebiT xasiaTdeba. rodesac kapitalis maragi izrdeba, 

maSin kapitalis TiToeuli erTeulidan warmoebuli damatebiTi produqciis 

raodenoba mcirdeba. grafikulad es ase gamosaxeba: 

 

 

 

 

 

 

 

 

 

 

 

 

 

warmoebis moculoba TiToeul momuSaveze 

 

2. ekonomikaSi kapitalis maragis 
zrda iwvevs misi damatebiTi 
erTeulis warmoebis nakleb  
zrdas. 

1. ekonomikaSi kapitalis naklebi raode- 
  noba, iwvevda kapitalis TiToeuli 
  damatebiTi erTeulis sagrZnob zrdas. 

kapitali  
TiToeul 
momuSaveze 
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grafikidan Cans, rac ufro izrdeba kapitalis raodenoba, mrudi 

naklebad cicabo xdeba, radgan gvaqvs kapitalis naklebi ukugeba. 

warmoebuli produqciis Semdgenebis gansazRvreba Semdegia: 

1. fizikuri kapitali-mowyobilobebi da Senobebi, romlebic saqonlisa 

da momsaxurebis warmoebisaTvis gamoiyeneba; 

2. adamianuri kapitali, codna da unari, romelsac mSromeli 

ganaTlebisa da praqtikuli gamocdilebis gziT iZens; 

3. bunebrivi resursebi _ saqonlisa da momsaxurebis warmoebaSi 

gamoyenebuli bunebrivi masalebi;  

4. teqnologiuri codna – sazogadoebis unari, SearCios saqonlisa da 

momsaxurebis warmoebis saukeTeso, optimaluri gza, xerxi.  

kapitalis klebadi ukugebidan mniSvnelovani faqti gamomdinareobs: 

sxva Tanabar pirobebSi qveynis ekonomika ufro swrafad izrdeba, Tu 

misTvis sawyisi mdgomareoba siRaribea. ekonomikur zrdaze sawyisi 

pirobebis am zemoqmedebas, mkveTri zrdis efeqti ewodeba. es gulisxmobs, 

rom dabalganviTarebuli qveyana ekonomikuri zrdis ufro maRal temps 

aRwevs. 

aRniSnuli debulebebi gansakuTrebiT mniSvnelovania Cveni qveynis 

ekonomikisaTvis, sadac arsebobda manqanaTmSenebeli, zusti xelsawyoebis 

mSenebeli, naxevrad gamtari da eleqtronuli xelsawyoebis damamzadebeli 

qarxnebi. aseTi mrewveloba ar moiTxovs did energetikul danaxarjebs da 

arc didi raodenobis masalebis gamoyenebas. 

manqanaTmSeneblobaSi an xelsawyoTmSeneblobaSi Tanamedrove moqnili 

avtomatizebuli qarxnis dasagegmareblad da misi organizaciul-ekono-

mikuri struqturis mosawyobad, sistemuri analizis meTodebis gamoyenebiT, 

unda ganisazRvros sawarmoo procesis Semdegi etapebi: 

1. qarxnis teqnologiuri procesis funqciebis analizi; 

 1.1. teqnologiuri procesis operaciebis mimdevroba; 

 1.2. teqnologiuri procesis mTavari nawilebi; 

 1.3. teqnologiur procesSi CarTulobis sqemebi; 

 1.4. teqnologiuri procesis individualuri Taviseburebebis maxasia-

Tebeli parametrebi; 

 1.5. im parametrebis gansazRvra, romlebic axasiaTebs rig erTsa da 

imave tipis teqnologiur procesebs, dublirebis Tavidan asacileblad; 
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2. samuSao drois danakargebis Semcireba damxmare samuSaoebis (uqmi 

svlebis) Sesasruleblad an Tavidan asacileblad; 

3. srulyofili ekonomikuri da ekologiurad aramavne teqnologiuri 

procesebis danergva; 

4. teqnologiuri procesis evoluciuri da revoluciuri ganviTarebis 

gzebi, maTi gansxvavebebi; 

 4.1. teqnologiuri procesis evoluciuri ganviTarebisas, erTeuli 

produqciis damzadebaze daxarjuli drois Sedareba warsulis Sromis 

sididesTan; 

 4.2. ganviTarebis revoluciuri gzis gavlena teqnologiur procesze; 

5. teqnologiuri sistemebis sxvadasxva donisaTvis damaxasiaTebeli 

paraleluri kavSirebi; 

6. teqnologiuri sistemebis adaptaciis maCveneblebi xisti, kvlavga-

dasawyobi, kvlavgasamarTi da moqnili sawarmoo procesebis danergvisas; 

7. teqnologiuri sistemebis saimedooba; 

8. teqnologiuri sistemis mcire stadiuroba da mcire operaciuloba, 

rac saSualebas iZleva gaizardos Sromis nayofiereba da Semcirdes 

sawarmoo farTobebi; 

9. warmoebis teqnikur-ekonomikuri maCveneblebis donis asamaRleblad 

samuSao Zalis, saSualebebisa da teqnologiuri procesis doneebis Sefa-

seba; 

10. saproeqto gadawyvetilebebis ekonomikuri efeqturobis gasarkvevad 

aucilebelia dargSi arsebuli sabazo teqnologiebis analizi da Sefaseba, 

raTa moqmedi teqnologiuri procesebi SevadaroT saproeqtos. 

ganxiluli sakiTxebidan gamomdinare, dasrulebuli sawarmoo ciklis 

sawarmos (qarxnis) srulyofili, gamarTuli muSaobisaTvis aucilebelia 

marTvis srulyofili, efeqturi menejmenti, romelic gansazRvravs civili-

zebuli sabazri ekonomikis dones. menejmenti civilizaciis faqtoria, is 

uzrunvelyofs civilizebul mewarmeobas, anu menejmenti aris marTvis 

sistema, romlis formireba xdeba ekonomikis sabazro meqanizmebis zegav-

leniT. mTavari resursi, romelsac flobs menejmenti, adamianebia; meneje-

ris moRvaweoba aris uwyveti procesi, romelic Seicavs marTvis mraval 

operacias da misi damaxasiaTebeli Taviseburebaa gadawyvetilebebis miRe-

bis cikluri xasiaTi, rodesac ama Tu im problemis mogvarebisas is 
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Rebulobs droul gadawyvetilebas. es aris marTvis procesSi nebismieri 

mwvave sakiTxis mogvarebis kulminaciuri momenti. 

sawarmoo procesebis menejmentisa da menejeris moRvaweobis ganxor-

cielebisas, umTavresia Semdegi etapebis gaTvaliswineba:L 

1. menejmenti – xelovneba da mecniereba, anu marTvis gamocdileba 

dafuZnebuli mecnierul miRwevebze; 

 1.1. menejeris moRvaweoba da menejmentis sistema. misi funqciebi 

organizaciuli muSaobisas. menejeris roli sabazro urTierTobis siste-

maSi da efeqturobis kontroli. 

 1.2. menejmentis ekonomikuri garemo. menejeris moqmedeba, rodesac 

arsebobs Ria sawarmoo bazari, birJaze xorcieldeba operaciebi. sate-

lefono saubrebisas nebismieri situaciis mogvareba, rodesac myidveli da 

mimwodebeli morigdebian produqciis fasze da axdenen am SeTanxmebis 

realizacias. moTxovnisa da miwodebis pirobebis gaTvaliswinebiT xdeba 

fasdakleba;  

2. menejmentis funqciuri Sinaarsi (Semcveloba): miznebis dadgena, 

dagegmareba, organizaciuli sakiTxebi, personalis marTva, moqmedebis 

gaaqtiureba, regulireba, kontroli, Sedegebis analizi da Sefaseba; 

 2.1. menejmentis miznebis gansazRvra sawyisi, Sualeduri da saboloo 

miznebis gaTvaliswinebiT, 

 2.2. dagegmareba: strategiuli da taqtikuri gegmareba; danaxarjebi da 

bazari, resursebi; kargi gegmis niSnebi; alternatiuli gegma; biznes-gegma, 

miznebi biznes-gegmaSi; damatebiTi dokumentacia; konsultaciebi; 

3. menejmentis organizeba: marTvis sistemis struqturuli sqemebi; 

Sromis ganawileba da specializacia; xelisuflebis mmarTvelobis mkafio 

xazi; pasuxismgeblobis gayofa-rwmunebulebebi da pasuxismgebeli pirebi; 

 3.1. adamiani menejmentis sistemaSi: personalis SerCeva, ganacxadi 

miRebis Sesaxeb, daqiravebis procesi: gasaubreba, testireba, gadawyvetile-

bis miReba; 

 3.2. xelisufleba da aRsruleba: rwmunebulebebis delegireba, mo-

tivacia, dafinansebis wyaroebi, kontroli; 

4. warmoeba da marketingi: warmoebis saboloo produqtis miReba da 

Semowmeba; 



hidroinJineria, #1-2(9-10), 2010 _ Hydroengineering, #1-2(9-10), 2010 _ Гидроинженерия,  #1-2(9-10), 2010 

 

 58 

 

 4.1. sawarmoo operaciebis marTva: miwis Sesyidva an ijara; Sroma da 

kapitali; TviTRirebuleba, xarisxi, maragis Senaxvis mizanSewoniloba; 

prognozirebis meTodika da Semsruleblebis azris gaTvaliswineba; 

 4.2. gasaRebis funqcia-struqtura da Semadgenloba, Suamavlebi, marke-

tinguli moRvaweobis procesis marTva; 

 4.3. xarisxis marTva: xarisxis kontroli, sveturi diagramebi, badi-

sebri grafikebi. kontrolis procesSi personalis sayovelTao CarTva; 

 4.4. gadawyvetilebebis miRebisas aucilebelia rogorc mwarmoeblis, 

ise momxmareblis fsiqologiis, agreTve samTavrobo moTxovnebis, socialuri 

garemos da ekologiuri moTxovnebis gaTvaliswineba. 

5. didi yuradReba eTmoba profkavSirebs da saerTaSoriso sazogadoeb-

riv azrs. 

 
3. daskvna 

 

ganxiluli sakiTxebis gaazrebas mivyavarT daskvnamde, rom saqarTve-

los mrewvelobas aqvs potenciali aaRorZinos da ganaviTaros manqanaTmSe-

nebeli, xelsawyoTmSenebeli, msubuqi da kvebis mrewvelobis qarxnebi, rad-

gan marTvis, ekonomikis, menejmentisa da marketingis aRniSnuli sakiTxebis 

ganxilvam gviCvena, rom isini miesadageba yvela zemoT CamoTvlil sawarmos. 
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engurhesis TaRovani kaSxlis  

vertikalur gadaadgilebebze dakvirveba  

 

d. papava, T. papava 

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia engurhesis TaRovani kaSxlis mimdebare teritoriaze 

arsebuli sasimaRlo sayrden qselze (maRali sizustis nivelobis 

safuZveli) 2000 wlidan Catarebuli gazomvebi, arsebuli (Semor-

Cenili) markebis da reperebis revizia. gamoTqmulia Sejerebuli 

mosazreba da Teoriulad dasabuTebulia, rom aseTi pasuxsagebi 

obieqtebis monitoringisTvis umjobesia Catardes horizontaluri 

gadabmebis (Sekruli poligonebis saxiT) gazomvebi simaRleTa ele-

vatoris saSualebiT, rac didad gazrdis geodeziur ganazomTa si-

zustes da Sefasebis saimedoobas. 

 

sakvanZo sityvebi: sasimaRlo qseli; jdoma; biefi; markebi; reperebis jgufi; 

rRveva. 

 

1. Sesavali 

  

engurhesis TaRovani kaSxali amJamad warmoadgens msoflioSi yvelaze 

maRal TaRovan kaSxals. misi simaRlea 271,5 m, rac ekvivalenturia 100-

sarTuliani sacxovrebeli saxlis. kaSxlis sigrZe Txemze Seadgens 730 m-s. 

aseTi unikaluri nagebobis mdgradobaze, saimedoobasa da mis mimdebare 

geologiur qanebze dakvirvebas didi yuradReba eTmoba. mSeneblobis 

dawyebidanve, sxvadasxva meTodiT mimdinareobs dakvirvebebi kaSxalze 

(daZabul-deformirebuli mdgomareobis ganazomebi, filtracia da sxv.). am 

meTodebs Soris erT-erTi mniSvnelovania kaSxlis jdomebis, horizonta-

luri gadaadgilebisa da mimdebare teritoriis geodeziuri meTodebiT Ses-
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wavla. xSiria SemTxvevebi, rodesac geodeziuri gazomvebis safuZvelze Se-

saZlebeli gaxda Tavidan agvecilebina rigi saxifaTo procesebi. 

cnobilia, rom TaRovani kaSxlis (coiceri, Sveicaria, kaSxali simaR-

liT – 156 m da Txemis sigrZiT – 260 m) 20-wliani eqsplutaciis Semdeg 

mkveTrad gaizarda TiTqmis SeCerebuli jdomis deformacia. 1978_1980 wle-

bis periodSi Txemisa da mimdebare zedapiris jdomebi 7-11 sm-iT gaizarda, 

napirebs Soris manZili 5 sm-iT Semcirda. Txemis Serwymam zeda biefTan, 

Seadgina 9 sm. sxva meTodebiT naturulma dakvirvebam ver gamoavlina mniS-

vnelovani gadaxra normaluri mdgomareobidan. wyalsacavis daclis Semdeg, 

kaSxlis zeda nawilSi aRmoCenil iqna naprali. gamoiTqva deformaciis 

mizezis hipoTezebi. ZiriTadi maT Soris iyo – kaSxalTan axlos (1.5 km-Si 

da 320 m-iT dabla) gvirabis gayvana da miwis qveSa wylebis drenaJi, gaje-

rebuli kldovan masebSi. gvirabis gayvana SeaCeres. Semdgomma gazomvebma 

aCvena deformaciis CaxSoba. aRniSnaven, rom geodeziuri gazomvebiT SesaZ-

lebeli gaxda avariis Tavidan acileba. winaaRmdeg SemTxvevaSi, SesaZle-

beli iyo adamianTa msxverpli da didi materialuri zarali. 

enguris TaRovani kaSxlis deformaciebze dakvirvebebi daiwyo mis 

fuZeSi pirveli betonis CasxmisTanave. geodeziuri meTodebiT dakvirvebebs 

asrulebda sxvadasxva organizacia. maT Soris iyo saqarTvelos teqnikuri 

universitetis geodeziisa da markSaideriis kaTedra, romelmac 1968 wlidan 

daiwyo dakvirvebebis Catareba kaSxlis jdomebze da amJamadac agrZelebs. 

qvemoT moyvanilia sasimaRlo sqema, geodeziuri qseli, meTodika da gazom-

vebis zogierTi Sedegi, romelic aseve sainteresoa sxva hidroteqnikuri 

nagebobebisTvisac. 

statiaSi ganxilulia mxolod 2000 wlidan Catarebuli gazomvebi. am 

droisTvis arsebuli (SemorCenili) markebis da reperebis revizia Catarda 

Sveicarieli specialistebis monawileobiT, romlebic rekonstruqcias ata-

rebdnen geodeziur gegmur qselze, ganaxlda regularuli gazomvebi. jdo-

mebze dakvirvebebs vatarebdiT weliwadSi orjer – wyalsacavis maqsimalur 

doneze (daaxloebiT agvistos TveSi) da Semdeg daclilze (gazafxulze). 
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2. ZiriTadi nawili 

 

sasimaRlo qselis sqema (gegma). msxvili hidrokvanZebis jdomebze dak-

virvebisas gamoyofen qveda biefSi reperebis sayrden qsels da kaSxlis 

sasimaRlo qsels (xandaxan mas uwodeben Siga qsels), romelic iTvalis-

winebs jdomebis markebs Txemze, kaSxlis galereebSi da sxva nagebobebSi. 

amJamad obieqtze arsebobs ori sayrdeni sasimaRlo geodeziuri qseli, 

romelic Seqmnilia hidrokvanZis mSeneblobis dros. qseli qveda niSnu-

lebze Seqmnilia jdomebis gansasazRvrad kaSxlis fuZeSi da mimdebare 

teritoriis dabal niSnulebze. masSi Sedis (nax. 1) jgufi sami gamosavali 

reperiT (Rp1-Rp3), romelic ganlagebulia qveda biefSi daaxloebiT 300 

metr simaRleze da kaSxlidan 2 km-is moSorebiT, agreTve reperebi, rom-

lebic ganlagebulia saniveliro trasaze jgufidan kaSxlis fuZemde (Rp4-

Rp9). 

 
 

nax. 1 
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qseli zeda niSnulebze Seqmnilia jdomebis gansasazRvrad kaSxlis 

Txemsa da mimdebare teritoriis maRal niSnulebze. masSi Sedis (nax. 2) 

jgufi oTxi reperiT, kaSxlidan 2 km-is moSorebiT. saniveliro trasaze 

reperebidan kaSxlisken da Semdgom kaSxlidan zeda biefisken marcxena 

napirze (trasis sigrZea 800 m) ganlagebulia markebi, Camagrebuli myar 

kldeSi, romelTa raodenoba 50-s aRemateba; dRemde SemorCenilia 

mSeneblobis droidan da saSualebas gvaZlevs Zvirfasi informacia miviRoT 

kaSxlis mimdebare teritoriis vertikaluri deformaciebis Sesaxeb.  

 

nax. 2 

  

gamosavali reperebis jgufis ganlageba (10-20 metris daSorebiT 

erTmaneTisgan) miRebulia bevr hidrokvanZze da saSualebas iZleva ufro 

zustad SevafasoT reperebis da maTi ganlagebis adgilis mdgradoba. adre 

iTvleboda, rom, Tu jgufSi samidan erTma Seicvala adgilmdebareoba, 
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maSin masze aRmateba danarCeni ori reperidan Seicvleba, da mesame (myar 

reperebs Soris) darCeba ucvleli gazomvis sizustis zRvarSi. miuxedavad 

amisa, praqtikam gvaCvena, rom xangrZlivi gamoyenebisas SeiZleba Seicvalos 

samive aRmateba. savaraudod, aRniSnuli gamowveulia reperebis adgilmdeba-

reobaze kldovani qanebis deformaciiT. engurhesze yvela jgufi ganlage-

bulia myar kldovan geologiur qanebSi. 

obieqtze gazomvebis meTodika saSualebas gvaZlevs ganvsazRvroT 

aRmateba or repers Soris saSualo kvadratuli SecdomiT ara umetes 0.05-

0.1 mm. 

aRmatebebis cvlileba zeda da qveda jgufis Siga reperebs Soris ar 

aRemateba dasaSveb zRvars. 

sasimaRlo qseli zeda (nax.2) da qveda niSnulebze (nax.1) ar aris 

dakavSirebuli erTmaneTTan maRali sizustis gazomvebiT da arseboben 

erTmaneTisgan damoukideblad. es moxda imitom, rom sxvadasxva mizezebis 

gamo, aqamde ver moxerxda hidrokvanZis mTliani sasimaRlo qselis sqemis 

realizeba, romelic iyo proeqtiT gaTvaliswinebuli. 

kaSxlis sasimaRlo qselis Siga daproeqtebis gegma naCvenebia me-3 nax-

ze. mSeneblobis periodSi da eqsplutaciis pirvel wlebSi gaTvaliswine-

buli iyo, rom gazomvebi jdomebze Catarebuliyo eqvsive horizontze 

kaSxlis Txemidan (niSnuli 511 m) fuZemde (niSnuli 265 m). yvela hori-

zontze igegmeboda saniveliro svla kaSxlis galereebsa da galereebis 

gagrZelebaSi – napirebis sacementacio StolnebSi.  

horizontebis gadabmebis gazomvis Catareba simaRleTa elevatoris 

saSualebiT igegmeboda vertikalur SaxtSi ganTavsebul WrilSi, romelic 

gadis marjvena da marcxena napirebSi da gadaikveTeba sacementacio Stol-

nebSi. amave StolnebSi unda yofiliyo ganlagebuli Sveulebi geologiuri 

qanebis horizontaluri gadaadgilebis (deformaciebis) Sesaswavlad. simaR-

leTa elevatori warmoadgens or mezobel horizonts Soris Camokidebul 

or invaris mavTuls. maTSi erTi unda ixsnebodes da misi sigrZe unda 

mowmdebodes komparatorze metrologiis specialur centrSi.am geodeziuri 

gazomvebis sqemis realizaciisTvis, jer kidev kaSxlis daproeqtebisas 

moxda sacementacio Stolnebis gegmuri mdebareobis cvlilebebi, raTa 
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SesaZlebeli yofiliyo orive napirze maTi vertikaluri SaxtebiT dakav-

Sireba.  

 

samwuxarod, aseTi proeqtis ganxorcieleba garkveuli mizezebis gamo, 

ver moxerxda. vertikaluri Saxtebis umetesoba mSeneblobis procesSi iqna 

gayvanili da maTSi ganTavsebulia pirdapiri Sveulebi, romlebic Zalian 

mniSvnelovan informacias iZleva geologiuri qanebis horizontaluri ga-

daadgilebebis Sesaxeb. simaRleTa elevatorebi ar mowyobila; ris Sedegad 

miviReT, rom hidrokvanZis orive sayrdeni sasimaRlo qseli erTmaneTTan ar 

aris dakavSirebuli. kaSxlis Siga qselSi (nax. 3) atareben erTmaneTTan 

daukavSirebel gazomvebs Txemze da (315 m da 265 m) horizontebze.  

gazomvebis meTodika. engurhesze miRebulia gazomvebis iseTi meTodika, 

romelic gavrcelebulia msxvil hidrokvanZebze da gansxvavdeba im 

meTodisgan, romelsac iyeneben saxelmwifo sasimaRlo qselis Sesaqmnelad 

(2 klasi – ruseTis nivelobis klasifikaciiT): 

• damzeris sxivis manZili (manZili niveliridan lartyamde) Seadgens 

25-30 metrs. eqsperimentulma gazomvebma gviCvena, rom damzeris sxivis 

aseTi manZilis dros, maqsimalur sizustes mivaRwevT 1 km svlaze. 
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• lartyis dayenebis adgilebi Camagrebulia mudmivi niSnebiT (marke-

biT), romlebic ucvleli unda iyos gazomvebis ciklis ganmavlobaSi. 

engurhesze lartyis dayenebis adgilebi nivelobis trasaze, umetes 

SemTxvevaSi, Camagrebulia myar kldeSi da uZraobas inarCunebs mra-

vali wlis ganmavlobaSi, rac dadasturebulia sxvadasxva ciklebis 

SedarebiT. 

• nivelobis yoveli svla keTdeba pirdapiri da Sebrunebuli mimarTu-

lebiT. moRrublul amindSi ukusvla keTdeba pirdapiri svlis dam-

TavrebisTanave, mzian amindSi – dRis sxvadasxva monakveTSi an sxva-

dasxva amindis pirobebSi. 

nivelobis sizuste Sefasdeba markebs Soris aRmatebis gansxvavebiT, 

nivelobis pirdapir da ukusvlisas. aseTi Sefaseba hidrokvanZebzea gavrce-

lebuli. hidrokvanZebze Sekruli poligonebis Seukvrelobis Sefaseba ar 

xdeba: is an ar arsebobs (rogorc engurhesze), an maTi raodenoba umniS-

vneloa da amitomac, aseTi Sefaseba ar aris didad saimedo.  

sizustis ZiriTad maxasiaTeblad iTvleba sadgurze aRmatebis gansaz-

Rvris saSualo kvadratuli Secdoma Msd, romelic gamoiTvleba pirdapiri 

da ukusvliT. aRmatebis Secdoma 1 km nivelobis svlaze (romelic 

moyvanilia instrumentis aRwerilobaSi, gamoiyeneba saxelmwifo sasimaRlo 

qselSi da rig sxva qselebSi) hidrokvanZze, rogorc wesi, ZiriTadad ar 

gamoiyeneba sanivelo svlis arasakmarisi manZilis gamo. 

Msd sidide 2000-2006 wlebSi meryeobs 0.014 mm-dan (cikli 4, 2004 w.) 0.035 

mm-mde (cikli 2, 2005 w). 

engurhesze miRweuli nivelobis sizuste SeiZleba CaiTvalos maRal 

sizusted. sxva mraval hidrokvanZze moyvanili Secdoma aRwevda 0.04-0.06 mm-s. 

nivelobiT miRweuli sizustis dros, saSualo kvadratuli Secdoma 

jdomis markebisa kaSxalSi da mimdebare teritoriaze ar aRemateba 0.5-0.6 

mm-s (sasimaRlo qselis gamosavali reperebis mimarT). normatiul 

dokumentebSi saSualo kvadratuli Secdoma nagebobis jdomebze kldovan 

gruntze Seadgens 1.0 mm-s (e.i. dasaSvebia). 

sasimaRlo qseli dabal niSnulze. vertikaluri gadaadgilebebis 

profili nivelobis svlis gaswvriv reperi 1-dan reper 9-mde (reperebis 

ganlagebis sqema moyvanilia 1-el nax-ze) naCvenebia me-4 nax-ze.  
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nax. 4. reperebis jdomis grafiki dabal niSnulebze 

 

vertikaluri gadaadgilebebi xasiaTdeba niSan-cvalebadobis Tvisebe-

biT. kaSxalTan axlos me-9 reperTan gadaadgilebebis amplituda 2000-2006 

wlebSi aRwevda 4.2 mm-s da sustad kolerilebs zeda biefis dones. ZiriTad 

meryeobas adgili aqvs me-5 repersa da me-6 repers Soris, xolo Semdgom me-

6 reperidan me-9 reperis monakveTze yvela reperi moZraobs daaxloebiT 

erTnairad (gazomvebis sizustis farglebSi). iqmneba STabeWdileba, rom 

marcxena napirze me-5 repersa da me-6 repers Soris (an gamosavali 

jgufidan 1-3 reperebi da reperi 6) arsebobs geologiuri darRveva (rRveva), 

romelic ganlagebulia marcxena napirze mdinaris kalapotis perpendiku-

larulad da eyrdnoba mas. 

me-5 da me-6 naxazebze moyvanilia vertikaluri gadaadgilebebis mar-

kebis profili yvelaze dabal horizontze (270m). ganapira markebi ganlage-

bulia Stolnis boloebSi (kaSxlidan yvelaze moSorebiT). orive naxazze 

sawyis ciklad miCneulia 2000 wlis maisi, nawilobriv Sevsebuli wyalsa-

caviT (niSnuli daaxloebiT 435 m). 
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nax. 5. markebis jdomis profili 270 m horizontze wylasacavis maRali donis dros
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nax. 6. markebis jdomis profili 270 m horizontze wylalsacavis dabali donis dros

5/11/2000 6/20/2001 6/25/2002 5/1/2003 6/19/2005 5/22/2006

marcxena napiris 
cementStolna

marjvena napiris 
cementStolna

 

sawyisi ciklis Semdeg, markebi aswies kaSxlis Sua nawilSi napireb-

Tan mimarTebaSi (maqsimaluri iyo kaSxlis sakvanZo gadakveTaSi, wyalsaca-

vis sruli Sevsebis dros). meore ciklSi miRebuli rkalisebri profili 



hidroinJineria, #1-2(9-10), 2010 _ Hydroengineering, #1-2(9-10), 2010 _ Гидроинженерия,  #1-2(9-10), 2010 

 

 68 

 

vertikalur gadaadgilebze darCa yvela danarCen ciklSi, erTis garda 

(2006 w. gazafxuli). Tu sawyis ciklad mxedvelobaSi miviRebT gazomvebis 

meore cikls (2000 w. Semodgoma), maSin profili iqneba sworxazovani (2000 

da 2006 wlis gazafxulis ciklebis garda). aseT gamovlinebebs jerje-

robiT axsna ara aqvs. analogiuri TvisebebiT xasiaTdeba gadaadgilebebi 

me-5 horizontzec (315 m). 

sasimaRlo markebi ganicdis niSan-cvalebad ryevebs 4-6 mm. is msgavsia 

sayrdeni sasimaRlo qselis 6-9 reperebs Soris momxdari vertikaluri 

gadaadgilebis (nax. 4). markebis narCeni jdoma 270 m horizontze 2000-2006 

wlebis dakvirvebebisas ar SeiniSneboda. arsebobs korelacia wyalsacavis 

donisa da jdomis markebs Soris. wyalsacavSi wylis donis awevisas 

adgili aqvs markebis awevasac. ufro xSirad es saintereso kanonzomiereba 

Cans Txemis nivelobis dros. 

sasimaRlo qseli Txemis niSnulze. vertikaluri gadaadgilebebis 

profili maRal niSnulebze nivelobis svlis gaswvriv reperi 21-dan 

Txemamde naCvenebia me-7 nax-ze (reperebis ganlagebis sqema moyvanilia me-2 

nax-ze).  

sawyis ciklad aRebulia 2000 weli, rodesac wyalsacavi iyo nawilob-

riv Sevsebuli (445 m). danarCen ciklebSi ganazomebi aRebul iqna, rodesac 

wyalsacavi iyo Sevsebuli (510 m). mkafiod SeimCneva markebis aweva kaSxalTan 

miaxloebisas. am xasiaTis vertikaluri gadaadgileba gamowveulia imiT, rom 

wyalsacavis Sevsebisas zedapiri aiweva kaSxlis mimdebare teritoriaze. amas 

adasturebs Txemis vertikaluri gadaadgilebebis grafiki (nax. 8). 

aSkarad SesamCnevia vertikaluri gadaadgilebebi wyalsacavis donis 

cvalebadobisas. vertikaluri gadaadgilebebis markebis amplituda 20 mm-s 

aRwevs zeda biefSi, ganlagebuli marcxena napirze, vertikaluri gadaadgi-

lebebis markebis amplituda – 12 mm (grafiki ar aris moyvanili, reperebis 

ganlagebis sqema moyvanilia me-2 nax-ze). gabnevis sidide Txemis markebis 

vertikaluri gadaadgilebebis da marcxena napiris, albaT gamowveulia 

TviT kaSxlis temperaturuli deformaciiT (Semodgomaze kaSxlis tempe-

ratura iwevs maRla da adgili aqvs kaSxlis Txemis damatebiT awevas). 
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3. daskvna 

 

2000-2006 wlebSi Txemis markebis narCeni jdomebi ar gamovlenila. 

didi jdomebi 2006 wels (3.6mm 2000 welTan SedarebiT) gamowveuli iyo 

wyalsacavis donis Zalian daweviT (390 m). adre kaSxals clidnen 410 m 

niSnulamde (xolo gazafxulis ciklebi tardeboda nawilobriv Sevsebuli 

wyalsacavis dros). engurhesze kaSxlis fuZis aweva dafiqsirda kaSxlis 

pirvelive Sevsebisas da dRemde grZeldeba.  

 bolos unda aRvniSnoT, rom gazomvebis sizuste TaRovan kaSxalze 

vertikaluri gadaadgilebebisas maRalia, gamovlenilia rTuli deformaci-

uli procesebi TviT kaSxalSi da mis mimdebare geologiur masivebSi. aqve 

aucileblad unda aRiniSnos, rom engurhesze Catardes horizontaluri 

gadabmebis gazomvebi simaRleTa elevatoris saSualebiT, rac didad gaz-

rdis geodeziur ganazomTa sizustes da xarisxobrivad aamaRlebs maT 

saimedoobas. 
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uak 628.1 
 

wyalmomaragebisa da wyalarinebis qselebis  

funqcionirebis Sefasebis sakiTxisaTvis 

 

l. klimiaSvili, n. nacvliSvili, m. nacvliSvili 

(saqarTvelos teqnikuri universiteti) 

 

referati: wyalmomaragebisa da wyalarinebis qselebis funqcionirebis Se-

fasebas win unda uZRodes faqtiuri xarjebis sidideebis, 

danakargebis da Jonvebis dadgena, raTa sworad daxasiaTdes 

reJimebi da saangariSo saprognozo sidideebi. 

saqarTvelos dasaxlebuli adgilebis wylis miwodebisa da 

ganawilebis (an wyalarinebis) sistemebis funqcionireba zoga-

dad SeiZleba daxasiaTdes milsadenebis jamuri sigrZiT, diamet-

rebiT da xandazmulobiT. 

qselebis Sefasebis arsebiT maCveneblad SemoTavazebulia: 

sistemis milsadenebis saSualo Sewonili diametri, saSualo 

Sewonili sigrZe da xandazmulobis saSualo Sewonili sidide. 

dadgenilia, rom vinaidan wyalmomaragebis konkretuli sis-

temebis qselebis sigrZis, milsadenebis diametrebisa da xandaz-

mulobis sidideebs Soris arsebiTi kavSiri (kanonzomiereba) ar 

arsebobs, amitom, yoveli konkretuli servis-centris funqcioni-

rebis xarisxi ganxilul da gaanalizebul unda iqnes individua-

lurad. 

 

sakvanZo sityvebi: milsadenebis sistema; saSualoSewonili (diametri, sigrZe, 

xandazmuloba); xarji; wyalmomarageba; wyalarineba. 

 

1. Sesavali 

 

sabazro ekonomikis ganviTarebis Tanamedrove etapze umniSvnelovanesi 

roli ekisreba qalaqebisa da dasaxlebuli punqtebis sainJinro infras-

truqturis ganviTarebas. sacxovrebeli Senobebisa da nagebobebis keTil-
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mowyobis xarisxi, samrewvelo da sazogadoebrivi daniSnulebis obieqtebis 

efeqturi muSaoba uSualodaa dakavSirebuli wyalmomaragebis sistemebis 

saimedo funqcionirebasTan, romlis erT-erT ZiriTad Semadgenel elements 

warmoadgens wylis miwodebisa da ganawilebis sistemebi (magistraluri 

milsadenebi da qselebi). eqspluataciis etapze momxmarebelTa wyliT uzrun-

velyofis mizniT Tanamedrove mecnieruli meTodebis Sesabamisad, wyal-

sadenis qselebis funqcionirebis xarisxis kvleva moiTxovs wylis moxma-

rebis reJimebis gansazRvras, saimedoobis Sefasebis maxasiaTebeli sidide-

ebis, milsadenebis daZvelebis, maTi aRdgenis da rezervirebis sakiTxebis 

droul Seswavlasa da gadawyvetas. dReisaTvis, aRniSnuli sakiTxebi, miuxe-

davad mecnierebis mier damuSavebuli calkeuli xerxebis da meTodebisa, 

mainc meTodologiurad kidev moiTxovs daxvewasa da srulyofas. 

saqarTvelos qalaqebisa da dasaxlebuli punqtebis wyalsadenis qsele-

bis eqspluataciisas wamoWrilma problemebma, wylis miwodebis wyveti-

lobam, arsebulma danakargebisa da Jonvebis mniSvnelovanma sidideebma, 

qselis ubnebsa da kvanZebSi mtyunebebis sixSirem da raodenobam, agreTve 

saqalaqo sainJinro infrastruqturis mTeli rigi sistemebis nawilobriv 

umoqmedobam (eleqtromomarageba, saniaRvre da sayofacxovrebo wyalarineba 

da sxv.) mniSvnelovanwilad gaamZafra moTxovna sasmeli wyliT saimedo 

uzrunvelyofis mimarT da ganapiroba qselebis funqcionirebis xarisxis 

Seswavlis aucilebloba. sistemuri cvlilebebis aucilebloba am sferoSi 

ganpirobebulia imiTac, rom wyalmomaragebis sistemebi ver akmayofilebs 

Tanamedrove moTxovnebs.  

zogadad, statistikuri meTodebi saSualebas iZleva mTlianad gamovi-

yenoT is informacia, romelsac Seicavs mocemuli saeqspluatacio sistemis 

wyalxarjvis reJimebis winaistoria da am informaciis safuZvelze davsa-

xoT wylis xarjvis Sesabamisi cvlilebebi moTxovnili gansaxilveli peri-

odisaTvis. 

 

2. ZiriTadi nawili 

 

wylis miwodebisa da ganawilebis (an wyalarinebis) sistemis ganviTa-

rebis dinamika SeiZleba daxasiaTdes milsadenebis jamuri sigrZiT. Tumca, 

SedarebiT arsebiT maCveneblad warmogvidgeba parametri _ sistemis milsa-
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denebis saSualo Sewonili diametri, romelic gaangariSdeba Semdegi for-

muliT: 

 

N

i i
i 1

N

1

(d l )
D ,

l
i

=

=

=
∑

∑
saS   (1) 

sadac il  da id  Sesabamisad sistemis milsadenebis yvela sortamentis sig-

rZe da diametria; 

∑ il  - sistemis xazebis jamuri sigrZe. 

saSualo sidide, esaa gansaxilveli erTobliobis ganzogadebuli rao-

denobrivi maxasiaTebeli, varirebuli niSan-Tvisebebis, Cven SemTxvevaSi 

drois mixedviT. 

wyalsadenis (wyalarinebis) sistemis saSualo Sewonili diametris 

mniSvnelobis angariSi iTvaliswinebs qselis xazebis yvela sortamentis 

diametrebis sigrZis proporciulad Sefasebis SesaZleblobas. miRebuli 

mniSvnelobebis normireba warmoebs ∑L . aseve fasdeba diametris saSualo 

mniSvnelobis cvlilebis tendencia, romelic axasiaTebs sistemis ganviTa-

rebis dinamikas. 

analogiuri formuliT ganisazRvreba milsadenebis saSualoSewonili 

sigrZisa da xandazmulobis sidideebi: 

 
∑

∑
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saS   (2) 

da 

 

N

i i
i 1

N

1
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L
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∑

∑
saS   (3) 

sadac d, L da T aris i-uri milsadenebis diametri, sigrZe xandazmulobaa 

Sesabamisad. maTi gamoTvla SesaZlebelia sxvadasxva kombinaciiT. 

magaliTisaTvis cxrilSi mogvyavs saSualoSewonili sidideebis gamoT-

vlebis Sedegebi saqarTvelos gaerTianebuli wyalmomaragebis kompaniis 51 

servis-centrisaTvis. 
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qselis diametris, sigrZisa da  
xandazmulobis saSualo Sewonili sidideebi 
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I imereTis regioni 

1 cageri 2042 110,23 145,00 3,25 4,28 42,00 42,00 

2 ambrolauri 13060 112,61 130,97 1,70 1,34 6,71 9,89 

3 oni 2464 127,98 203,33 1,42 2,25 32,00 32,00 

4 lentexi 1300 102,19 86,50 2,16 1,83 1,00 1,00 

5 baRdaTi 1357 236,97 270,25 0,91 1,01 14,10 14,37 

6 WiaTura 19650 104,80 116,00 8,62 9,54 59,00 59,00 

7 quTaisi 186407 98,29 112,26 22,49 34,63 46,95 34,84 

8 saCxere 1525 159,38 175,00 14,57 16,00 3,00 3,00 

9 samtredia 9980 250,00 175,00 6,70 11,94 41,00 41,00 

10 Terjola 2718 115,41 119,97 4,15 4,47 45,23 43,67 

11 tyibuli 3050 122,28 139,61 5,14 9,85 45,39 27,02 

12 xaragauli 1608 69,41 98,13 2,67 1,26 2,11 6,34 

13 xoni 7800 154,98 236,95 4,67 7,06 29,21 29,50 

14 zestafoni 4090 118,07 160,04 4,37 7,41 31,70 25,36 

15 wyaltubo 17500 230,66 272,69 3,78 4,90 49,37 45,06 

II samegrelo 

1 senaki  98,61 93,39 13,11 11,67 28,64 30,47 

2 xobi 2540 118,79 110,09 7,15 6,87 36,04 34,76 

3 martvili 3007 119,79 147,42 2,13 2,92 37,43 33,49 

4 mestia 850 160,00 181,33 6,86 6,36 35,20 43,00 

5 walenjixa 2702 93,82 142,09 1,68 1,68 17,91 26,99 

6 Cxorowyu 2288 108,11 86,50 6,52 5,22 2,00 2,00 

7 abaSa 4200 100,00 189,02 7,70 5,20 25,30 23,25 

8 zugdidi 7100 137,79 136,43 18,90 18,71 38,00 38,00 

9 lanCxuTi 3198 125,81 119,60 2,47 3,52 38,39 25,95 

10 Coxatauri 512 80,00 80,00 1,50 1,50 8,00 8,00 

11 ozurgeTi 12895 229,92 225,79 6,77 6,64 41,89 41,95 
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III Sida qarTli 

1 agara 530 155 150 1,72 1,67 41 41 

2 xaSuri-surami 10697 106,62 137,3 10,36 12,49 52,74 56,29 

3 qareli 152 124,17 116,3 2,57 2,4 36,54 36,69 

4 kaspi  125,38 145,6 1,57 2,54 27,36 19,64 

5 gori 39000 184 230,3 5,67 9,77 41,75 30,3 

IV qvemo qarTli 

1 dmanisi 3441 91,38 113,4 2,49 2,72 16,58 18,81 

2 bolnisi 11982 111,61 127,3 3,99 4,15 29,11 31,94 

3 marneuli 17298 167,03 186,6 2,4 2,94 27,01 24,62 

4 walka 5415 163,09 141,9 1,75 1,53 1,95 1,95 

5 gardabani 5266 152,64 225,7 2,5 2,18 12,13 20,54 

6 TeTriwyaro 3569 95,68 122,3 3,14 4,03 34,82 34,61 

V samcxe-javaxeTi 

1 axalcixe 29170 155,44 148,8 6,54 6,21 46,32 46,67 

2 aspinZa 3243 73,62 89,72 1,77 2,55 8,91 7,52 

3 
borjom-

bakuriani 
 150 150 47,5 47,5 73 73 

4 ninowminda 4800 99,97 100,2 1,95 1,67 20,13 23,58 

5 axalqalaqi 6952 103,83 155,4 2,19 2,95 41,71 46,41 

6 abasTumani 2000 83,41 86,41 2,96 4,18 83,81 61,39 

7 adigeni 1212 88,99 82,29 0,59 0,83 28,25 18,57 

VI kaxeTi 

1 axmeta 5600 180,05 112,1 3,48 2,82 30,58 23,48 

2 gurjaani 8100 111,17 132,4 2,69 0,2 1,82 29,2 

3 d.wyaro 4155 72,68 118 3,15 4,52 1,94 2,2 

4 sagarejo 9000 116,57 130 2,72 2,9 36,92 38,66 

5 siRnaRi 650 36,81 32,98 6,83 6,65 11,58 10,66 

6 Telavi 9912 148,56 184,6 5,62 11,87 28,37 16,67 

7 yvareli 5927 116,02 111,7 5,98 5,26 42,59 46,67 

 

cxrilidan Cans, rom yvelaze mcire diametris (80 mm-de) milsadenebiT 

xasiaTdeba xaragaulis, Coxatauris, dedofliswyaros da siRnaRis wyalmoma-

ragebis sistemebi. SedarebiT didi diametrebi (200-250 mm) aqvs gardabnis, 

goris, ozurgeTis, wyaltubos, samtrediis, baRdaTis, onis sistemebs.  

2 welze naklebi xandazmulobisaa lentexis, Cxorowyus, walkis, gur-

jaanis, dedofliswyaros sistemebi, xolo 30 welze meti xandazmulobis _ 

18 dasaxlebuli punqtis wyalmomaragebis sistema; es punqtebia: yvareli, 

sagarejo, axmeta, abasTumani, axalqalaqi, axalcixe, TeTriwyaro, bolnisi, 
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gori, qareli, xaSuri, agara, ozurgeTi, lanCxuTi, zugdidi, mestia, martvi-

li, xobi. gansakuTrebuli siZveliT xasiaTdeba abasTumnis wyalmomaragebis 

sistema 

dasaxlebuli adgilebis wyalmomaragebis sistemebis aRniSnuli mona-

cemebis analizisas SesaZloa ganisazRvros sarekonstruqcio samuSaoebis 

Catarebis prioritetebi.  

 

3. daskvna 

 

1. wylis miwodebisa da ganawilebis (an wyalarinebis) sistemebis fun-

qcionireba SeiZleba daxasiaTdes milsadenebis jamuri sigrZiT, diametriT 

da xandazmulobiT. Sefasebis arsebiT maCveneblad, warmogvidgeba paramet-

rebi: sistemis milsadenebis saSualoSewonili diametri, saSualoSewonili 

sigrZe da xandazmulobis saSualoSewonili sidide. 

2. qselebis funqcionirebis Sefasebas win unda uZRodes faqtiuri 

xarjebis sidideebis, danakargebis da Jonvebis dadgena, raTa sworad daxa-

siaTdes reJimebi da gansazRvruli saangariSo saprognozo sidideebi.  

3. wyalmomaragebis konkretuli sistemebis qselebis sigrZis, milsade-

nebis diametrisa da xandazmulobis sidideebs Soris arsebiTi kavSiri 

(kanonzomiereba) ar arsebobs, ris gamoc yoveli konkretuli servis-centris 

funqcionireba ganxilul da gaanalizebul unda iqnes individualurad.  
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Rvawlmosili mecnierebi 

 

 

cotne mircxulavas gaxseneba 

 

saqarTvelos mecnierebaTa erovnulma aka-

demiam da wyalTa meurneobis institutma didi 

danaklisi ganicada akademikos cotne mircxula-

vas gardacvalebis gamo. 

batoni cotne daibada q. foTSi 1920 wlis 25 

ivliss. foTis cnobili hidromelioraciuli 

teqnikumis warmatebiT damTavrebis Semdeg igi misaReb gamocdebs abarebs 

saqarTvelos politeqnikur institutSi samSeneblo fakultetze, romelsac 

nacvlad 5 wlisa, amTavrebs 3 weliwadSi da samuSaod ganawilda kaxeTSi 

saqnavTobis q. wnoris obieqtze. male igi daawinaures saTave organizaciaSi 

mTavar inJinrad, xolo 1956 wlidan muSaobs wyalTa meurneobis institutSi, 

romelsac Rirseulad xelmZRvanelobda 1968 wlidan 2005 wlamde, 37 wlis 

manZilze. am periodSi institutma moixveWa saerTaSoriso avtoriteti. 

Semdeg igi airCies wyalTa meurneobis institutis samecniero sabWos 

Tavmjdomared da mTavar mecnierad. iyo sazRvargareTis mravali qveynis 

mecnierebaTa akademiis wevri, gaeros eqsperti stiqiuri movlenebis 

sakiTxebSi, teqnikis mecnierebaTa doqtori, profesori, saqarTvelos 

mecnierebaTa erovnuli akademiis, saqarTvelosa da ruseTis soflis 

meurneobis mecnierebaTa akademiis akademikosi, fazisis saero akademiis 

prezidenti, mecnierebis damsaxurebuli moRvawe, Rirsebis ordenisa da sxva 

mravali samTavrobo jildoebis mflobeli, meore msoflio omis veterani. 

fasdaudebelia batoni cotnes Rvawli erovnuli mecnierebis ganvi-

Tarebis dargSi da gansakuTrebiT garemos dacvis, wyalTa meurneobis, 
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hidroteqnikis, hidromelioraciis, wyalTa meurneobis obieqtebis saime-

doobis, riskisa da sxva monaTesave mimarTulebebSi. 

batonma cotnem didi wvlili Seitana niadag-gruntebis gamrecxi 

siCqareebis dadgenisa da maTi modelirebis Seqmnis saqmeSi. misi xel-

mZRvanelobiT da uSualo monawileobiT institutis hidroteqnikur la-

boratoriaSi Catarda hidravlikuri kvlevebi, romlebic safuZvlad daedo 

rogorc yofil sabWoTa kavSirSi niadagis eroziis normatiuli do-

kumentebis, ise saqarTvelos niadagebis eroziis saxelmwifo programis 

momzadebas. 

batoni cotnes samecniero interesebis sfero sakmaod farTo iyo. igi 

gaxldaT hidroteqnikisa da melioraciis dargSi mTeli rigi axali 

samecniero mimarTulebebis fuZemdebeli, razec miuTiTebs hidroteqnikisa 

da hidromelioraciuli nagebobebis sistemebisaTvis saimedoobisa da 

riskis Sefaseba Tanamedrove teqnikisa da meTodologiis gamoyenebiT. 

msoflio avtoritetis sayovelTaod aRiarebuli mecnieri mravali 

samecniero publikaciis avtoria. mis kalams ekuTvnis maRali saerTaSoriso 

reitingis samecniero JurnalebSi gamoqveynebuli 600-mde naSromi da 26 

monografia, maT Soris ramdenime Targmnili da gamocemulia aSS-Si, 

niderlandebsa da sxva qveynebSi. 

batoni cotne gamorCeuli iyo araCveulebrivi SromisunarianobiT, 

produqtiulobiT da igives iTxovda Tavisi umcrosi kolegebisagan. mis 

mier aRzrdili mravali mecnieri dResac aqtiurad moRvaweobs saqarTve-

loSi, somxeTSi, azerbaijansa da msoflios sxvadasxva qveynebSi, Rir-

seulad agrZelebs mis  mier danergil tradiciebs. 

akademikosi cotne mircxulava, rogorc damsaxurebuli mecnieri, 

wyaldidobis eqspertad aqtiurad TanamSromlobda gaerTianebuli erebis 

organizaciaSi q. niu-iorkSi. sxvadasxva dros miwveuli iyo saleqcio 

kursis wasakiTxad evropis mraval qveyanaSi, indoeTsa da CineTSi. gaxldaT 
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hidravlikuri kvlevebis asociaciis, irigaciisa da drenaJis saerTaSoriso 

organizaciebis nacionaluri komitetis, mTeli rigi samecniero-teqnikuri 

da specializebuli sabWos, mravali saerTaSoriso samecniero Jurnalis 

redkolegiis wevri da wyalTa meurneobis institutis samecniero SromaTa 

krebulis redkolegiis Tavmjdomare. bolo wlebSi batoni cotne aqtiur 

samecniero moRvaweobas eweoda. amaze isic miuTiTebs, rom 2006 wels miiRo 

qveynis wlis saukeTeso mecnieris wodeba teqnikis dargSi, gadaeca medali 

da premia. 

batoni cotne iyo didebuli, marTlac samagaliTo ojaxis Tavkaci, 

kargi meuRle, mama, babua da didi babua. gardaicvala 2010 wlis 17 marts. 

Cvengan wavida Rirseuli mamuliSvili, brwyinvale mecnieri, romelmac 

misi wili cxovreba qveynisaTvis saamayod ganvlo da samagaliToc bevri 

dagvitova. 
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HTATHFNT<B  

 
uak 627.841 

“Tbilwyalgeos” mier SemuSavebuli Teoriuli saangariSo meTodikis safuZ-

vlebi. l. RoReliani, e. xatiaSvili, z. askurava // hidroinJineria,@#1-2(9-10), 2010, 

gv. 6-13. 

moyvanilia “Tbilwyalgeos” hidroqimiur laboratoriaSi Catarebuli anali-

zebis Sedegebisa da “Tbilwyalgeos” Teoriuli saangariSo meTodikiT miRebuli 

Sesabamisi Sedegebis urTierTSedareba maT Soris kavSiris gamovlenis mizniT. 

aRniSnuli kavSirebis gamovlena mniSvnelovania im mxriv, rom saWiroebis 

SemTxvevaSi, rodesac ver xerxdeba hidroqimiuri analizebis Catareba sxvadasxva 

mizezebis gamo, dabinZurebis maxasiaTeblebis gansazRvra moxdes “Tbilwyalgeos” 

Teoriuli saangariSo meTodikiT. 

qimiuri analizebiT da Teoriuli damokidebulebebiT ganisazRvra ori sxva-

dasxva mdinaris dabinZurebis maxasiaTeblebi. md. mtkvaris – sadac maRalia dabin-

Zurebis mniSvnelobebi da aragvisaTvis, romelic umniSvnelodaa dabinZurebuli. 

aseTi SerCeva ganapirobebs Teoriuli meTodikis gamoyenebas dabinZurebis farTo 

diapazonisaTvis. 

 

uak 628.1 

talRebis generaciasTan dakavSirebuli eqsperimentaluri cdebis warmo‐
ebis marTva. T. gvelesiani // hidroinJineria,@#1-2(9-10), 2010, gv. 14-18. 

zRvis Selfze ganlagebuli garsdenili nagebobis efeqturobis anu masze 

moqmedi talRebis simaRlis Semcirebis xarisxis dasadgenad mizanSewonilia am 

nagebobis modelis hidravlikuri gamocda. SemoTavazebulia cdebis Catarebis me-

Todi, romlis safuZvelze TiToeuli gansaxilveli SemTxvevisaTvis dgindeba ta-

lRageneraciis iseTi reJimi, romelic Seesabameba saangariSo (maqsimaluri) si-

maRlis talRebis naturuli pirobebisaTvis damaxasiaTebel situacias (process). 

 

uak 628.12.002 

penopolistiroli- rogorc antikoroziuli laq-saRebovani kompoziciis 

komponenti. d. CxaiZe, z. megreliSvili, n. dondilaZe // hidroinJineria,@ #1-2(9-10), 

2010, gv. 19-22. 

ganxilulia sameurneo narCenis _ penopolistirolis gamoyenebis SesaZleb-

loba antikoroziul laq-saRebovan kompoziciaSi. Seswavlilia eqsperimentuli 

kompoziciis zogierTi antikoroziuli Tviseba. forianoba, tenSTanTqmeloba, ko-

roziuli mdgradoba. 3% natriumis qloridis xsnarSi daCqarebuli antikoro-

ziuli gamocdis Sedegad dafiqsirebuli koroziuli rRveva. SedarebisaTvis gamo-

iyeneboda cnobili laq-saRebovani kompoziciis МС-1181А analogiuri Tvisebebi. 
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dadgenilia eqsperimentuli kompoziciis maRali damcavi unarianoba. para‐

lelurad dadgenilia garemos ekologiuri mdgomareobis gaumjobesebis SesaZleb‐

loba. 

 

uak 62.574 

samTo sawarmoebidan gamosuli Camdinare wylebis usafrTxoebis sakiTxe-

bi.  n. meqvabiSvili, n. kiknaZe // hidroinJineria,@ #1-2(9-10), 2010, gv. 23-27. 

ganxilulia samTo sawarmoebSi muSaobis dros momsaxure personalis usaf-

rTxoebis dacvis gzebi, agreTve samTo sawarmoebidan gamosuli Camdinare wylebis 

gawmendis sakiTxebi. 

 

uak 338.657 

sainvesticio potencialis faqtoris gamoyenebis efeqtianoba. n. kiknaZe // 

hidroinJineria,@ #1-2(9-10), 2010, gv. 28-33. 

ganxilulia sainvesticio potencialis socialuri efeqtis Sefasebisadmi 

sxvadasxva midgomebi. SemoTavazebulia sainvesticio programis mimzidvelobis da 

konkurentunarianobis Sefasebis amocanebi. gaanalizebulia sainvesticio potencia-

lis faqtorebis gamoyenebis efeqtianoba. 

 

uak 628.1 

wyaldenebis gadarTvebis saimedoobis uzrnulvelyofa optimaluri re‐

zervirebiT. n. lafaCi, l. klimiaSvili, m. nacvliSvili // hidroinJineria,@ #1-2(9-10), 

2010, gv. 34-38. 
ganxilulia gadarTvebis ricxvis zrdisas wyaldenebis saimedoobis uzrun-

velyofis maCveneblebi, gaanalizebulia ubanze avariis dros sistemis profilaq-

tikuri winaRobis cvlileba. moyvanilia koeficienturi maCveneblebi wyaldenebis 

da ubnebis raodenobaTa sxvadasxva kombinaciisaTvis.  

koeficientebis analizi gviCvenebs gadarTvebis ricxvis, xarjebis Semcirebis 

sidideebis cvlilebaTa 1/ β  intensivobis mniSvnelovani gavlenis arsebobas. amas‐

Tan, xarjebis Semcirebis normatiuli dasaSvebi sidide avariuli muSaobis reJimi-

sas ar izrdeba gadarTvebis ricxvis m 4 5≥ ÷  dros. 

 

uak 628.1 

wylis xarisxis ganmsazRvreli Teoriuli saangariSo meTodikisa da hid-

roqimiur analizebs Soris korelaciuri kavSiris dadgena. e. xatiaSvili,  

z. baRaSvili, n. kavTuaSvili // hidroinJineria,@ #1-2(9-10), 2010, gv. 39-42. 

statistikuri damuSavebis safuZvelze moyvanilia „Tbilwyalgeos“ Teoriuli 

saangariSo meTodikiT miRebuli Sesabamisi Sedegebis urTierTSedareba maT Soris 

kavSiris gamovlenis mizniT. 
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aRniSnuli kavSirebis gamovlena mniSvnelovania im mxriv, rom saWiroebis 

SemTxvevaSi, rodesac ver xerxdeba hidroqimiuri analizebis Catareba sxvadasxva 

mizezebis gamo, dabinZurebis maxasiaTeblebi ganisazRvros „Tbilwyalgeos“ Teori-

uli saangariSo meTodikiT. 

 

uak. 657 

ZiriTadi saSualebebis cveTis daricxvis Taviseburebani. n. bebiaSvili,  

k. ramazaSvili, n. vekua, m. ramazaSvili // hidroinJineria,@ #1-2(9-10), 2010, gv. 43-51. 

ganxilulia buRaltruli aRricxvis saerTaSoriso standartebis Sesabamisad 

saaRricxvo praqtikaSi yvelaze xSirad gamoyenebadi meTodebi: 1) wrfivi; 2) Sesru-

lebuli samuSaos moculobis proporciulad cveTis meTodebi; 3) Semcirebuli 

naSTis anu cveTis gaormagebuli normis meTodebi; 4) jamuri meTodi – Sesabamisi 

praqtikuli magaliTis safuZvelze.  

gaanalizebulia ZiriTadi saSualebebis cveTa saaRricxvo miznebisaTvis bass-

is da sagadasaxado kodeqsiT gaTvaliswinebuli cveTis normebis mixedviT. 

 

uak 528 

Tanamedrove manqanaTmSenebeli sawarmoebis organizaciis da menejmentis 

zogierTi sakiTxebi. T. TevzaZe, a. kaxiani, m. kaxiani // hidroinJineria,@ #1-2(9-10), 

2010, gv. 52-58. 

ganxilulia saqarTveloSi Tanamedrove manqanaTmSenebeli sawarmoebis aRor‐

Zinebisa da Semdgomi ganviTarebis problematuri sakiTxebi. gaanalizebulia, Tu ra-

tom aris Cveni qveynis mSp `msubuqi” warmoebis faqtorebisa da warmoebuli produq-

ciis moculobis gansazRvris meTodebi Sefasebuli sawarmoo funqciis paramet-

rebis gamoyenebiT. mocemulia manqanaTmSenebeli da xelsawyoTmSenebeli qarxnebis 

sawarmoo procesis dagegmvisa da funqcionirebis etapebi. swori organizaciisa da 

Tanamedrove menejmentis safuZvelze, mocemulia optimaluri teqnologiuri ciklis 

Seqmnis SesaZlebloba. 

 

uak 528 

engurhesis TaRovani kaSxlis vertikalur gadaadgilebebze dakvirveba.  

d. papava, T. papava // hidroinJineria,@ #1-2(9-10), 2010, gv. 59-70. 

ganxilulia engurhesis TaRovani kaSxlis mimdebare teritoriaze arsebuli 

sasimaRlo sayrden qselze (maRali sizustis nivelobis safuZveli) 2000 wlidan 

Catarebuli gazomvebi, arsebuli (SemorCenili) markebis da reperebis revizia. ga-

moTqmulia Sejerebuli mosazreba da Teoriulad dasabuTebulia, rom aseTi pa-

suxsagebi obieqtebis monitoringisTvis umjobesia Catardes horizontaluri ga-

dabmebis (Sekruli poligonebis saxiT) gazomvebi simaRleTa elevatoris saSua‐

lebiT, rac didad gazrdis geodeziur ganazomTa sizustes da Sefasebis saime-

doobas. 
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uak 628.1 

wyalmomaragebisa da wyalarinebis qselebis funqcionirebis Sefasebis 

sakiTxisaTvis. l. klimiaSvili, n. nacvliSvili, m. nacvliSvili // hidroinJineria,@ 

#1-2(9-10), 2010, gv. 71-76. 

wyalmomaragebisa da wyalarinebis qselebis funqcionirebis Sefasebas win un-

da uZRodes faqtiuri xarjebis sidideebis, danakargebis da Jonvebis dadgena, raTa 

sworad daxasiaTdes reJimebi da saangariSo saprognozo sidideebi. 

saqarTvelos dasaxlebuli adgilebis wylis miwodebisa da ganawilebis (an 

wyalarinebis) sistemebis funqcionireba zogadad SeiZleba daxasiaTdes milsade-

nebis jamuri sigrZiT, diametrebiT da xandazmulobiT. 

qselebis Sefasebis arsebiT maCveneblad SemoTavazebulia: sistemis milsade-

nebis saSualo Sewonili diametri, saSualo Sewonili sigrZe da xandazmulobis 

saSualo Sewonili sidide. 

dadgenilia, rom vinaidan wyalmomaragebis konkretuli sistemebis qselebis 

sigrZis, milsadenebis diametrebisa da xandazmulobis sidideebs Soris arse-

biTi kavSiri (kanonzomiereba) ar arsebobs, amitom, yoveli konkretuli servis-

centris funqcionirebis xarisxi ganxilul da gaanalizebul unda iqnes indivi-

dualurad. 
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РЕФЕРАТЫ  
 
УДК 627.841 
ОСНОВЫ ТЕОРЕТИЧЕСКОЙ РАСЧЕТНОЙ МЕТОДИКИ, РАЗРАБОТАННОЙ В «ТБИЛ-

ЦКАЛГЕО». Гогелиани Л.Д., Хатиашвили Э.Б., Аскурава З.И. // Гидроинженерия, №1-2(9-10), 
2010, с. 6-13. 

На основе статистической обработки приводится сравнение результатов гидрохимического 
анализа, проведенного в лаборатории «Тбилцкалгео», с соответствующими результатами, получен-
ными с помощью теоретической расчетной методики, с целью выявления коррелятивных связей 
между ними. 

Выявление этих связей имеет большое значение в тех случаях, когда из-за ряда причин не 
удается проведение гидрохимических анализов, и определение показателей загрязнений происходит 
на основе зависимостей теоретической расчетной методики. 

Химическими анализами и зависимостями теоретической методики определялись показатели 
загрязнения для двух различных рек: для р.Мтквари – где показатели загрязнений высокие и для 
р.Арагви – воды которого загрязнены незначительно. Такой выбор дает возможность применения 
теоретической расчетной методики для рек, имеющих широкий диапазон загрязнения. 

 
УДК 628.1 
МЕТОДИКА УПРАВЛЕНИЯ ПРИ ПРОВЕДЕНИИ ЭКСПЕРИМЕНТОВ, СВЯЗАННЫХ С 

ВОЛНОГЕНЕРАЦИЕЙ. Гвелесиани Т.Л. // Гидроинженерия, №1-2(9-10), 2010, с. 14-18. 
Предлагается новая методика обеспечения необходимого режима волногенерации в 

гидравлическом лотке для моделирования морских волн расчетной (максимальной) высоты. 
Указанная методика является основой при проведении экспериментов для установления 

эффективности работы предлагаемого обтекаемого сооружения на морском шельфе, которое 
укрепляется со дном тросами. Назначением этого сооружения является уменьшение высоты 
штормовых волн. 

 
УДК 628.12.002 
ПЕНОПОЛИСТИРОЛ КАК КОМПОНЕНТ АНТИКОРРОЗИОННЫХ ЛАКОКРАСОЧНЫХ КОМ-

ПОЗИЦИЙ. Чхаидзе Д.Т., Мегрелишвили З.Н., Дондиладзе Н.Г. // Гидроинженерия, №1-2(9-10), 2010, 
с. 19-22. 

Рассмотрена возможность использования хозяйственных отходов полистирола  в лакокрасоч-
ных композициях. Изучены некоторые антикоррозийные свойства экспериментальной композиции: 
пористость, водопоглощение, коррозионная устойчивость. В результате ускоренного антикоррозий-
ного испытания в 3% растворе хлорида натрия зафиксированы коррозионные разрушения. Для 
сравнения использовали известную лакокрасочную композицию с аналогичными свойствами. 

Установлены высокие защитные свойства экспериментальной композиции. Параллельно уста-
новлены возможности улучшения состояния окружающей среды. 
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УДК 62.574 
ВОПРОС  БЕЗОПАСНОСТИ СТОЧНЫХ ВОД, ИСХОДЯЩИХ ИЗ ГОРНЫХ ПРОИЗВОДСТВ. 

Меквабишвли Н.И., Кикнадзе Н.Т. // Гидроинженерия, №1-2(9-10), 2010, с. 23-27. 
Рассмотрены пути соблюдения безопасности персонала, работающего в горном производстве, а 

также вопросы очистки сточных вод, исходящих из горных производств. 
 
УДК 338.657 
ЭФФЕКТИВНОСТЬ ИСПОЛЬЗОВАНИЯ ФАКТОРА ИНВЕСТИЦИОННОГО ПОТЕНЦИАЛА. 

Кикнадзе Н.Т. // Гидроинженерия, №1-2(9-10), 2010, с. 28-33. 
Рассмотрены различные подходы к оценке социальной эффективности инвестиционного 

потенциала; задачи оценки привлекательности и конкурентоспособности инвестиционной прог-
раммы; задачи использования факторов инвестиционного потенциала. 

 
УДК 628.1 
ОБЕСПЕЧЕНИЕ НАДЕЖНОСТИ ПЕРЕКЛЮЧЕНИЯ ВОДОТОКОВ С ОПТИМАЛЬНЫМ 

РЕЗЕРВИРОВАНИЕМ. Лафачи Н.Р., Климиашвили Л.Д., Нацвлишвили М.Н. // Гидроинжене-
рия, №1-2(9-10), 2010, с. 34-38. 

Рассмотрены показатели обеспечения надежности водотоков при росте числа переключений, 
проанализировано изменение профилактического сопротивления системы во время аварии на 
участке. Приведены коэффициентные показатели для разных комбинаций водотоков и количеств 
участков.  

 Анализ коэффициентов указывает на интенсивность 1/√β числа переключений, на сущес-
твование значительного влияния изменений величин снижения расходов. Вместе с тем, допустимая 
нормативная величина снижения расходов при режиме аварийной работы не возрастает при числе 
переключений m> 4 ÷ 5. 

 
УДК 628.1 
УСТАНОВЛЕНИЕ КОРРЕЛЯЦИОННОЙ СВЯЗИ МЕЖДУ ТЕОРЕТИЧЕСКОЙ РАСЧЕТНОЙ 

МЕТОДИКОЙ, ОПРЕДЕЛЯЮЩЕЙ КАЧЕСТВО ВОДЫ, И ГИДРОХИМИЧЕСКИМ АНАЛИЗОМ. 
Хатиашвили Э.Р., Багашвили З.Т., Кавтуашвили Н.М. // Гидроинженерия, №1-2(9-10), 2010, с. 39-42. 

На основе статистической обработки приведено сравнение соответственных результатов 
анализов, проведенных в гидрохимической лаборатории «Тбилцкалгео», и проведенных там же по 
теоретической ресчетной методике, с целью выявления связи между ними. 

Химическими анализами и теоретическими зависимостями определялись характеристики 
загрязненности двух разных рек, реки Мтквари – где высоки показатели загрязненности, и реки 
Арагви, которая загрязнена незначительно. Такой выбор обусловлен применением теоретической 
методики для широкого диапазона загрязнения. 

 
УДК 657 
ОСОБЕННОСТИ УЧЁТА ИЗНОСА ОСНОВНЫХ ВОЗМОЖНОСТЕЙ. Бебиашвили Н.Д., 

Рамазашвили К.Т., Векуа Н.К., Рамазашвили М.Т. // Гидроинженерия, №1-2(9-10), 2010, с. 43-51. 
Рассмотрены наиболее популярные в использовании методы бухгалтерского учёта в соот-

ветствии с международными стандартами: 1) линейный; 2) пропорциональный метод износа объёма 
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выполненной работы; 3) метод уменьшенного остатка или метод удвоенного износа; 4) суммарный 
метод – на основании практики. 

B соответствии с нормами износа, предусмотренными налоговым кодексом и по МСБО, для 
учёта  проанализирован  износ основных средств. 

 
УДК 528 
НЕКОТОРЫЕ ВОПРОСЫ ОРГАНИЗАЦИИ И МЕНЕДЖМЕНТА СОВРЕМЕННЫХ МАШИ-

НОСТРОИТЕЛЬНЫХ ПРОИЗВОДСТВ. Тевзадзе Т.М, Кахиани А.Р., Кахиани  М.Р. // Гидроин-
женерия, №1-2(9-10), 2010, с. 52-58. 

Рассмотрены проблематические вопросы восстановления и развития современных машинос-
троительных производств в условиях Грузии. Проанализирован вопрос, почему ВВП нашей страны  
является “лeгким”. Оценены методы описания факторов производства и объeма произведeнной 
продукции с помощью параметров производственной функции. Описаны этапы планирования и 
функционирования производственных процессов. На основании правильной организации и совре-
менного менеджмента существует возможность разработки оптимального технологического про-
цесса. 

 
УДК 528 
НАБЛЮДЕНИЯ ЗА ВЕРТИКАЛЬНЫМИ СМЕЩЕНИЯМИ АРОЧНОЙ ПЛОТИНЫ ИНГУРИ  

ГЭС.  Папава Д.Г., Папава Т.Г. // Гидроинженерия, №1-2(9-10), 2010, с. 59-70. 
Рассмотрены вопросы высотных арочных сетей (на основе высокоточного нивелирования) 

высотной арочной плотины ИнгуриГЭС и прилегающей территории; проводимых с 2000 года 
геодезических измерений; ревизии существующих марок и реперов. Высказано общее мнение и 
теоретически обосновано, что такому важному объекту необходим мониторинг в виде измерений 
горизонтальных смещений (замкнутый полигонометрический ход), а также измерения с помощью 
элеваторов, что намного повысит точность геодезических измерений и оценку надежности. 

 
УДК 628.1 
К ВОПРОСУ ОЦЕНКИ ФУНКЦИОНИРОВАНИЯ СЕТЕЙ ВОДОСНАБЖЕНИЯ И ВОДООТ-

ВЕДЕНИЯ. Климиашвили Л.Д., Нацвлишвили Н.В., Нацвлишвили М.Н. // Гидроинженерия, 
№1-2(9-10), 2010, с. 71-76. 

Функционирование систем подачи и распределения (или водоотводов) в населенных местах в 
общем можно охарактеризовать по суммарной длине водопровода, его диаметру и давности. 

Существенными показателями оценки сетей предлагаются: средневзвешенный диаметр 
системы трубопроводов; средневзвешенная длина; средневзвешенная величина давности. 

Поскольку между этими величинами не существует связи (закономерности), для каждого 
конкретного сервис-центра следует рассматривать качество функционирования индивидуально. 
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SUMMARIES 
 

UDC 627.841 
BASIC THEORETICAL PRINCIPLES OF CALCULATION METHOD DEVELOPED BY “TBIL-

TSKALGEO”. L.Gogeliani, E.Khatiashvili, Z.Askurava // Hydroengineering. N1-2(9-10), 2010, p. 6-13. 
On the basis of statistical processing the results of analysis received in hydrochemical laboratory of 

“Tbiltskalgeo” and the results received by theoretical method of calculations have been compared for the 
purpose of definition of interrelation existing between them. Definition of the specified interrelations is im-
portant in cases when hydrochemical analysis for some reasons is impossible, definition of polluting charac-
teristics is possible by the method of calculations performed at “Tbiltskalgeo”. The analysis was performed 
and calculations characteristics of polluting substances caused by anthropogeneous reasons and influencing 
water quality were defined in 1988-2008. The analysis and calculations of approximately 40 characteristics 
have been done. The analysis and theoretical interrelation of polluting characteristics for two rivers have 
been defined: for the river Mtkvari where pollution degree is high and for the river Aragvi which is polluted 
slightly. Such choice causes application of the method for pollution definition in a wide range. 

 
UDC 628.1 
THE REGULATION TECHNIQUE FOR CARRYING OUT EXPERIMENTS CONNECTED WITH 

WAVE GENERATION. T.Gvelesiani // Hydroengineering. N1-2(9-10), 2010, p. 14-18. 
A new method of ensuring the necessary wave generation regime in the hydraulic chute for modeling 

sea waves with design (maximum) heights is proposed. The given method is the base for carrying out expe-
riments to investigate the efficiency of the proposed hydraulic structure which is fixed on the sea shelf and is 
fastened to the bottom by wires. The structure may be used as a wave damper (for decreasing the height of 
high storm waves).  

 
UDC 628.12.002 
CELLULAR POLYSTYRENE AS A COMPONENT OF ANTICORROSIVE PAINT-AND-

VARNISH COMPOSITION COATINGS. D.Chkhaidze, Z.Megrelishvili, N.Dondoladze // Hydroenginee-
ring. N1-2(9-10), 2010, p. 19-22. 

The possibility of using of cellular polystyrene waste in paint-and-varnish compositions is considered. 
Some anti-corrosion properties of the experimental composition (porosity, water absorption, corrosion resis-
tance) are studied. As a result of accelerated anti-corrosion test done in 3% sodium chloride solution the cor-
rosion destructions are fixed. For the comparison a well-known paint-and-varnish composition with analog-
ous properties was used. High protective properties of experimental composition are stated. Simultaneously 
the possibilities of the environmental improvement are defined.  

 
UDC 
PROBLEMS OF SAFETY OF WASTE WATERS RUNNING OUT OF MINING ENTERPRISES. 

N.Mekvabishvili, N.Kiknadze // Hydroengineering. N1-2(9-10), 2010, p. 23-27. 
The means of safety protection of the personnel working at mining enterprises are considered; also the 

problems of purification of waste waters running out of mining enterprises are discussed.  
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UDC 338.657 
EFFICIENCY OF USING OF INVESTMENT POTENTIAL FACTOR. N.Kiknadze // Hydroengi-

neering. N1-2(9-10), 2010, p. 28-33. 
Different approaches to evaluation of social effect of investment potential are considered. The prob-

lems of evaluation of attractiveness and competitiveness of investment program and the effectiveness of us-
ing of investment potential factors are discussed.  

 
UDC 628.1 
PROVISION OF WATERWAY SWITCHOVER RELIABILITY WITH OPTIMUM RESERVING. 

N.Lapachi, L.Klimiashvili, M.Natsvlishvili // Hydroengineering. N1-2(9-10), 2010, p. 34-38. 
 
The indices of waterway reliability provision at the increase of switchover number is considered, the 

variation of system preventive resistance at emergency situations at the site is analyzed. Coefficient indices 
for different combinations of waterways and site number are given. The analysis of coefficients shows the in-
tensity of switchover number 1/√β on the important effect of consumption decrease values variation. Be-
sides, the allowed standard value of consumption decrease in emergency regimes does not increase at 
switchover number m≥45ج.  

 
UDC 628 
ESTIMATION OF CORRELATION CONNECTIONS BETWEEN THEORETICAL CALCULA-

TING METHOD OF WATER QUALITY DETERMINATION AND HYDROCHEMICAL ANALYSIS. 
V.Khatiashvili, Z.Baghashvili, N.Kavtuashvili // Hydroengineering. N1-2(9-10), 2010, p. 39-42. 

On the basis of statistical treatment the comparison of laboratory analysis results carried out at hydro-
chemical laboratory of “Tbiltskalgeo” and results received by theoretical calculation method are presented 
with objective to reveal the connection between them. With chemical analysis and theoretical relations the 
pollution characteristics of two different rivers were determined: the river Mtkvari where pollution characte-
ristics are high and the river Aragvi which is polluted insignificantly. Such selection conditions the use of 
theoretical method for high range of pollution.  

 
UDC 657 
PRINCIPLE MEANS OF ACCOUNTING OF WEAR OUT BASIC CAPABILITIES. N.Bebiashvili, 

K.Ramazashvili, N.Vekua, M.Ramazashvili // Hydroengineering. N1-2(9-10), 2010, p. 43-51. 
The most popular methods of accounting according to international standards are considered: 1) linear; 

2) proportional method of executed work volume wear out;  3) method of reduced balance or method of 
doubled wear out;  4) sum method – on the basis of practice. The wear out of main capabilities is analyzed 
according to tax code.  

 
UDC 528 
SOME ISSUES OF ORGANIZATION AND MANAGEMENT OF MODERN MACHINE-BUIL-

DING MANUFACTURES. T.Tevzadze, A.Kakhiani, M.Kakhiani // Hydroengineering. N1-2(9-10), 2010, 
p. 52-58. 

Problematic issues of restoration and development of modern machine-building manufactures in con-
ditions of Georgia are considered. The question why is gross national product of our country “light” is ana-



 89 

lyzed. The definition methods of industry factors and production volume are estimated by production func-
tion parameters. The stages of planning and functioning of production process of machine-building and 
toolmaker plants are presented. On the basis of correct organization and modern management there is a pos-
sibility of working out of an optimum technological process.  

 
UDC 528 
OBSERVATION OF VERTICAL DISPLACEMENT OF ENGURI HESS ARC DAM. D.Papava, 

T.Papava // Hydroengineering. N1-2(9-10), 2010, p. 59-70. 
The issues of measurements carried out since 2000 on high-rise basic network (on the basis of high-

precision leveling) on the territory adjacent to Enguri HESS arc dam and revision of benchmarks are consi-
dered. The coordinated opinion is stated and theoretically is proved that for monitoring of such an important 
object it is better to carry out the measurements of horizontal displacement (as fastened polygons) and mea-
surements by means of attitude elevator. It will significantly increase the accuracy of geodetic measurements 
and evaluation reliability.  

 
UDC 628.1 
ON THE PROBLEM OF EVALUATION OF WATER SUPPLY AND WATER DRAIN CIRCUITS 

FUNCTIONING. L.Klimiashvili, N.Natsvlishvili, M.Natsvlishvili // Hydroengineering. N1-2(9-10), 2010, 
p. 71-76. 

Water supply and distribution (or water drain) systems functioning in settlements are analyzed and 
generally can be characterized with total length, diameter and durability. 

The main indicators of circuit estimation are: weighted averaged diameter of system pipelines, 
weighted averaged length and weighted averaged value of durability.    

As there is no essential connection (regularity) among there values, therefore functioning quality of 
each specific service center should be considered and analyzed individually.  
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