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uak 624.04 
gaWimvasa da kumSvaze sxvadasxva drekadobis modulis mqone Reros 
grZivi Runva 
T. bacikaZe*, n. murRulia, j. niJaraZe 
sainJinro meqanikis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, 
Tbilisi, kostavas 77 
 
E-mail: tbacikadze@gtu.ge 

 

 
reziume: ganixileba drekad stadiaSi 

myofi Rero, romelsac gaaCnia sawyisi ga-
mrudeba da romelzec Semdgom moqmedebs 
mkumSavi grZivi Zala. Reros masala xasiaT-
deba gansxvavebuli drekadobis moduliT 
gaWimvasa da kumSvaze. naSromSi gamoTvli-
lia Reros neitraluri RerZis gantoleba 
marTkuTxa ganivkveTisaTvis, romlis mdeba-
reoba gaWimvisa da kumSvis drekadobis 
modulebis Tanafardobazea damokidebuli. 
miRebulia kritikuli Zalis gamosaTvleli 
formula orive boloTi saxsrovnad Cama-
grebuli RerosaTvis. kritikuli Zalis 
ganmsazRvreli formula konsideris for-
mulis identuria. 

 
sakvanZo sityvebi: Rero; grZivi Runva; 

drekadobis moduli; gaWimva-kumSva; kriti-
kuli Zala; mdgradoba; simrude. 

 
 
1. Sesavali 
gaWimvasa da kumSvaze TiTqmis yvela kon-

struqciul masalas sxvadasxva drekadobis 
moduli aqvs. Tu tradiciuli masalebisaT-
vis gansxvaveba 15-40% Seadgens, kompozici-
uri masalebisaTvis isini gacilebiT didi 
procentiT ganisazRvreba [1]. SemuSavebuli 
Teoria, romelic s. ambarcumianis saxels 
ukavSirdeba, sakmaod rTulia da misi saSu-
alebiT gadawyvetilia mcire raodenobis 
konkretuli magaliTebi. warmodgenil sta-
tiaSi gvaqvs erTi konkretuli amocanis ga-
dawyvetis mcdeloba. 

ganixileba moqnili Reros grZivi Runva. 
vvaraudobT, rom Reros aqvs sawyisi si-
mrude, romelic naxevarsinusoiduri kano-
niT icvleba. amave kanoniT veZebT amocanis 
amonaxsns, romlis drosac wonasworobis 
gantolebebi kmayofildeba Reros sigrZis 
SuaSi. 

 

2. ZiriTadi nawili 
ganvixiloT  sigrZis, orive boloTi 

saxsrovnad Camagrebuli Rero (nax. 1,a), 

romlis moduli gaWimvaze aRvniSnoT tE , 

kumSvaze _ cE . Reros ganivkveTi simartivi-

saTvis marTkuTxedis formis avirCioT. 
grZivi ZalisaTvis gveqneba (nax. 1,b):  

 t c

t c
z t t c c

A A

E EN y dA y dA
ρ ρ

= + =∫ ∫
 

 .
t c

t ct c t c
t t c c x x

A A

E E E E
y dA y dA S S

ρ ρ ρ ρ
= + = +∫ ∫   (1)  

neitraluri RerZis gantolebas eqneba 
saxe: 

 
0t ct c

x x
E ES S
ρ ρ

+ =  

anu  

  0t c
t x C xE S E S+ = .  (2) 

(2) tolobidan gvaqvs: 

  .t cc
x x

t

ES S
E

= −   (3) 

SemoviRoT aRniSvna: .c

t

E k
E

=  (4)  

umetes SemTxvevaSi, 1≥k . Tumca mosa-
lodnelia sapirispiroc [1].  

 1,b nax-dan  

  

2

2

2 ;
2 2

2 .
2 2

t t t
x t t t

c c c
x c c c

b b
S A b h hb

b b
S A b h hb

⎧ = = − = −⎪⎪
⎨
⎪ = = =
⎪⎩

  (5)  

 
(5) SevitanoT (3)-Si, gveqneba: 

2 2.t chb khb=  

vinaidan 1, b nax-is Tanaxmad, ;t cb b b+ =  

amitom tb da cb  sidideebisaTvis  
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,
1

.
1

t

c

kb b
k
bb

k

⎧
=⎪

⎪ +
⎨
⎪ =⎪ +⎩

  (6) 

 k -sa da b -s Soris grafikuli damokide-
buleba naCvenebia me-2 nax-ze. 

davuSvaT, Reros sawyisi simrude gani-
sazRvreba funqciiT: 

  0 0 sin zf
l
πυ = .  (7) 

  
nax. 1 

   

  
 

 
 

nax. 2 
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Reros Semdgomi gamoburcva xdeba grZivi 

F  Zalis moqmedebiT, romlisTvisac 

   1 1 sin zf
l
πυ =   (8) 

anu Reros sruli gaRunvisas 

   ( )0 1 sin .zf f
l
πυ = +   (9) 

Reros simrude aRvniSnoT κ = 1
ρ
-iT. 

  
ଵఘ 2 2

1
12 2 sin ,d zf

ldx l
υ π π= − =   (10) 

rodesac  ,
2
lz =  

ଵఘ 
2

1 2 ,f
l
π=  

Reros fardobiTi deformacia Caiwereba 
Semdegi saxiT: 

 
2

0 0 1 2

1 ,y f y
l
πε ε ε

ρ
= − = −  (11) 

sadac  

 0 .N F
EA EA

ε = =   (12) 

sabolood 

  
2

1 2

F f y
EA l

πε = − .  (13) 

 
 

 
 

nax. 3 

 
hukis kanonis Tanaxmad: 

  
2

1 2

FE E f y
EA l

πσ ε
⎛ ⎞

= = −⎜ ⎟
⎝ ⎠

.  (14) 

Reros 
2
lz =  kveTSi F  Zalis momenti x  

RerZis mimarT iqneba: 

  ( )0 1z
A

ydA F f fσ = − +∫ .  (15)  

saidanac miviRebT: 

  z t t
A

y dAσ∫ + ( )0 1z c c
A

y dA F f fσ = − +∫ .  (16) 

(14) CavsvaT (16)-Si, gveqneba: 

 

2

12
t

t t t t
tA

F f E y y dA
A l
α π⎛ ⎞

−⎜ ⎟
⎝ ⎠
∫ + 

  ( )
2

1 0 12
c

c c t t
cA

F f E y y dA F f f
A l
α π⎛ ⎞

− = − +⎜ ⎟
⎝ ⎠
∫ .  

aqedan 

 
( )

2

12

t c
t ct x c x

t x c x
t c

S SF f E I E I
A A l

α α π⎛ ⎞
+ − + =⎜ ⎟

⎝ ⎠  
 ( )0 1F f f= − + .  (17) 

1, b nax-dan 
2

t t
x t

b
S A= ; 

2
c c
x c

b
S A= ; 32

3
t
x tI hb=  

da 32
3

c
x cI hb= ,  

maSin  

  ( )
2

3 3
12

2
3

t c
t x c x

t t c c
t c

S SF f h E b E b
A A l

α α π⎛ ⎞
+ − + =⎜ ⎟

⎝ ⎠
  

 ( )0 1 .F f f= − +   (18) 

tα  da cα  aris F Zalis gadanawileba ga-

Wimuli da SekumSuli zonebis proporci-
ulad anu 

  t t

c c

A
A

α
α

= .  (19) 

amave dros  

 t cα α+ = 1, (20) 

maSin  

 t t t
t

t c

A A b
A A A b

α = = =
+

,  (21) 

  c c c
c

t c

A A b
A A A b

α = = =
+

. 
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(18)-dan 

 

( ) (
0

0 0 0
1 2 2

2 1

t c
t c

t c
t x c x t

ff b b
f

E I E I E I

Fl F

α α
π π

++ +
= =

+
−

sadac  

 

( )2

2

t c
t x c x

cr

E I E I
F

l

π +
=

maSin  

  
0

0 0 0
1

1

t c
t c

cr cr

bff b b
f

F F
F F

α α ++ +
= =

−

unda aRiniSnos, rom kons
moukideblad engeserma drek
gardamavali arisaTvis miiRo 

sadac tE -s magivrad Setanil

 

 1 1,25 1,67 1,68 1,6

 

39
5,

82
3 

35
2,

85
 

30
1,

58
4 

30
0,

23
 

29
9

95

 

0,
 0

11
84

4 

0,
03

45
4 

1,
78

2 

8,
94

89
4 

52
82
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nax. 4 

)

2 2

2

2

1

t c

t c
x c x

b b
b

I E I

Fl

++

+
−

,  

,  (22) 

2 2

2

1

t c

r

b b
b

F

+

−
 .  (23)  

siderisgan da-
ad-plastikuri 
(22) formula, 

li aqvs mxebi 

moduli plE , romelic a

vis diagramidan propo
zemoT nebismier wertil
bis mixedviT anu  

  plE tgβ=

ganvixiloT ricxviT

vaT, b = 8 sm, 2h = 16 sm, 
FF=300 kn da Ec = 2,1*105 

gaangariSeba Cavatar

mniSvnelobisaTvis (1 k≤
Fcr-is da f1-is miReb

rodesac 0
3

800 800
lf = = =

me-4 nax-ze da cxrilSi. 

69 1,7 1,8 1,9 2,0 2.1 2,2 2,3 

29
9,

95
 

29
6,

01
 

28
6,

53
 

27
7,

74
 

26
9,

57
4 

26
2,

12
5 

25
4,

78
 

24
8,

07
8 

-5
2,

82
 

O
-0

,6
81

95
 

-0
,2

11
09

1 

-0
,1

36
9 

-0
,1

05
05

 

-0
,0

88
23

 

-0
,0

76
94

 

-0
,0

69
5 

2010 

 

 

aiReba masalis kumS-

orciulobis zRvris 
lSi gatarebuli mxe-

d
d
σ
ε

= .  (24) 

Ti magaliTi. davuS-

anu A=128 sm2, ℓ= 3 m, 
mgpa.  
roT k-s sxvadasxva 

)5≤ . 

buli mniSvnelobebi, 

0,00375= m mocemulia 

2,4 2,5 5 

24
1,

77
1 

23
7,

59
2 

15
1,

15
3 

-0
,0

64
04

 

-0
,0

61
3 

-0
,0

38
45
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3. daskvna 
rogorc miRebuli Sedegebidan Cans, kri-

tikuli Zalis mniSvneloba damokidebulia 
k-s mniSvnelobaze. k-s zrdisas Fcr mcirdeba. 
kritikuli Zala aRwevs maqsimums, rodesac 
k =1 anu Ec=Et. 

rodesac crF F≥ -ze, Rero ganicdis gamo-

burcvas sawyisi gamrudebis sawinaaRmdegod 
(gasxleta), rac Reros mdgradobis dakarg-
vis da misi rRvevis maCvenebelia. 

mdgradobaze gaangariSebisas aucilebe-
lia drekadi mudmivebis mniSvnelobebis 
gaTvaliswineba, romlebic gaWimvisa da 
kumSvisaTvis sxvadasxvaa.  

am dros miRebuli kritikuli Zalis 
formula formiT konsider-engeseris for-
mulis identuria, romlebic drekad-
plastikuri arisaTvis aris gaTvalis-
winebuli. 

roca k →∞ , maSin 0crF →  anu warmodge-

nili meTodi gamoburcvis sididis gan-
sazRvris saSualebas iZleva maSinac ki, 

rodesac 0 0f = . 

 
literatura 
1. Амбарцумян С. А. Сопротивление матери-

алов, разносопротивляющихся растяжению и сжа-
тию. Ереван: Издательство РАУ, 2004. 

 

 
 
UDC 624.04 
LONGITUDINAL BENDING OF THE ROD, HAVING DIFFERENT MODULES OF ELASTICITY IN TENSION 
AND COMPRESSION 
T. Batsikadze, N. Murgulia, J. Nizharadze 
Department of engineering mechanics, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 
 

Resume: There is considered the buckling of the rod in elastic stages, having an initial curvature. Material of the 
rod has different modules of elasticity in tension and compression. There was obtained the equation of neutral line, 
the position of which depends on the ratio of elastic modules. For a rod with hinged supports at the ends was ob-
tained an expression of the critical force, which is identical in form to the formula of Konsider for the transition stages.  

 The method for solving of problem of longitudinal bending allows to make it possible to determine the flexural 
displacement, even with zero initial curvature. 

 
Key words:  rod; buckling; elastic module; tension-compression; critical force; stability; curvature. 

 
 
УДК 624.04 
ПРОДОЛЬНЫЙ ИЗГИБ СТЕРЖНЯ, ИМЕЮЩЕГО РАЗНЫЕ МОДУЛИ УПРУГОСТИ, НА 
РАСТЯЖЕНИЕ И СЖАТИЕ 
Бацикадзе Т.В., Мургулия Н.Н., Нижарадзе Дж.А. 
Департамент инженерной механики, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  
 

Резюме: Рассматривается продольный изгиб стержня в упругой стадии, имеющeй начальную кривизну. 
Материал стержня имеет разные модули упругости на растяжение и сжатие. Получено уравнение нейтральной 
линии, положение которой зависит от соотношения модулей упругости. Для стержня с шарнирными опорами 
на концах получено выражение критической силы, которая по форме идентична формуле Консидера для 
переходной стадии. 

При решении задачи продольного изгиба применяется метод, который даёт возможность определить 
изгибные перемещения даже при нулевой начальной кривизне. 

 

Ключевые слова:  стержень; продольный изгиб; модуль упругости; растяжение-сжатие; критическая сила; 
устойчивость; кривизна. 
 

 
 
 

miRebulia dasabeWdad 07.10.10 
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uak 624 
firfitis cilindruli sixistis Sesaxeb 
n. beriSvili*, T. bacikaZe, r. WyoiZe 
sainJinro meqanikis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, 
Tbilisi, kostavas 77 
 
E-mail: tbecikadze@gtu.ge 

 

 
reziume: mocemulia, rom cilindruli 

Runvis dros Mx mRunavi momentisagan x mimar-

TulebiT gamowveuli σx Zabvebi y mimarTule-

biT iwvevs ara mxolod deformaciebs, 

aramed σy Zabvebsac. am Zabvebisa da gverdebis 
Camagrebis Sedegad miRebuli Zabvebis Seja-

mebiT Zabvebi y mimarTulebiT nulis toli 

xdeba, ris gamoc Runva cilindrulia. naCve-

nebia, rom firfitis sixiste Sesabamisi ko-

Wis sixistesTan SedarebiT cvlilebas ar 

ganicdis, mRunavi momenti ki mcirdeba, rac 

iwvevs firfitis CaRunvebis Semcirebas.  

 

sakvanZo sityvebi: Zabva; deformacia; six-
iste; CaRunva. 

 
 
1. Sesavali 
firfitebis Runvis klasikur TeoriaSi 

miRebulia, rom firfita cilindruli ze-
dapiris formiT iRuneba im SemTxvevaSi, 
rodesac misi ori mopirdapire gverdi raime 
wesiT Camagrebulia, danarCeni ori Tavisu-
falia. datvirTva ar icvleba Camagrebuli 
gverdebis gaswvriv, ganivad SesaZlebelia 
Seicvalos nebismieri kanoniT (nax.). Tu 
firfitis zoma Camagrebuli gverdebis 
gaswvriv sakmaod didia, SeiZleba CaiTva-
los, rom firfita iRuneba cilindrul ze-
dapirze, romlis msaxvelic Camagrebuli 
gverdebis paraleluria (nax.). iTvleba, rom 
y RerZis mimarTulebiT fardobiTi defor-

macia 0yε =  da radgan 

 1 ( )y y xv
E

ε σ σ= − ,  (1) 

gamodis, rom 

 y xvσ σ= .   (2) 

Tu SevitanT yσ -is mniSvnelobas xε -is 

gamosaxulebaSi, miviRebT [1], [2]: 

 21 1( ) ( )x x y x xv v
E E

ε σ σ σ σ= − = − .  (3) 

(3)-dan xσ  toli iqneba: 

 21x x
E
v

σ ε=
−

. (4) 

 

 
 

x RerZis mimarTulebis xM  mRunavi mo-

menti 

2

2

h

x x
h

M zdzσ
−

= =∫  

 
2 3 22

2
2 2 2 2

2
1 12(1 )

h

h

E W Eh Wz dz
v x v x−

∂ ∂= ⋅ =
− ∂ − ∂∫ .  (5) 

3

212(1 )
EhD

v
=

−
 sidides ewodeba firfitis 

cilindruli sixiste da gamoiyeneba fir-
fitebis yvelanairi Runvis dros [1], [2]. 

 
 
2. ZiriTadi nawili 
zemomotanil TeoriaSi aris zogierTi 

Seusabamoba da winaaRmdegoba. 

1. klasikuri drekadobis TeoriaSi miRe-

bulia, rom x RerZis mimarTulebiT moqmedi 

xσ  Zabva ar iwvevs Zabvebs y RerZis mimar-

TulebiT, magram iwvevs deformaciebs (nax.). 

aqedan gamomdinare, y RerZis mimarTulebiT 

moqmedi xy vσσ =′  Zabva, romelic Camagre-

buli gverdebis gavleniT miiReba (izRudeba 
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xσ -is mier gamowveuli gadaadgilebebi y 

RerZis mimarTulebiT), qmnis yoz sibrtyeSi 

mRunav moments, romelic Runvas gamoiwvevs 

am sibrtyeSi. garda amisa, (1)-dan Cans, rom y 

RerZis mimarTulebiT moqmedebs xσ -isagan 

gamowveuli yxv σσ =  Zabva. swored am Zabvi-

sa da Camagrebis gavleniT aRZruli Zabvebis 

sxvaobis gamoa y RerZis mimarTulebiT 

sruli Zabva nulis toli, maSin, roca iT-

vleba, TiTqos y RerZis mimarTulebiT mxo-

lod fardobiTi deformacia 0=yε , xolo 

misi gamomwvevi Zabva ki ara. miRebulia, rom 

firfitis x RerZis paraleluri zolebi y 
RerZis mimarTulebiT ver gadaadgildeba, 

e.i. 0y y
νε ∂= =
∂

 zolebi imyofeba brtyeli de-

formaciis mdgomareobaSi, roca 0yε = , xo-

lo 0yσ ≠ . sinamdvileSi xσ -is mier aRZruli 

y xvσ σ=  gamWimi Zabvisa da firfitis Cama-

grebuli gverdebis gavleniT warmoSobili 

mkumSavi y xvσ σ′ = −  Zabvebis SejamebiT y Rer-

Zis mimarTulebiT xdeba Zabva nulis toli 

da myardeba sruli Sesabamisoba Zabvebsa da 

deformaciebs Soris: 

0=yε  da 0yσ = . 

2. miRebulia, rom 0=yε , magram es Teo-

riulad SeuZlebelia, radgan Tu deformi-

rebadi sxeuli x RerZis mimarTulebiT 

ikumSeba an iWimeba y RerZis mimarTulebiT, 

misi boWkoebi Sesabamisad unda iWimebodes 

an ikumSebodes. aqedan gamomdinare, 0≠yε , 

maSin y xvσ σ′ =  da am mkumSavi Zabvis gavle-

niT firfita gaiRuneba yoz sibrtyeSi, ma-

gram x RerZis marTobuli yoveli kveTis 

CaRunvebs Soris miT ufro naklebi gansxva-

veba iqneba, rac metia firfitis zoma y Rer-
Zis mimarTulebiT da rac ufro naklebia 

'
yvσ  Zabva xvσ  Zabvaze. 

3. (4) formulaSi xε  firfitis fardobiTi 

deformaciaa x RerZis mimarTulebiT, xolo 

xσ  _ erTeuli siganis zolis mRunavi momen-

tis Sesabamisi Zabva, amitom firfitis mRuna-

vi momenti unda ganisazRvros ara xσ , aramed 

2(1 )x vσ − , e.i. Semcirebuli Zabvis mixedviT.  

4. (5) gamosaxulebis mixedviT anu am gan-

tolebis integrirebiT gansazRvruli fir-

fitis CaRunva W, zemoT aRniSnuli SeniSvne-

bis gaTvaliswinebiT, marTebulia, magram 

aqedan gamomdinareobs, TiTqos firfitis 

sixiste D metia erTeuli siganis mqone koWis 

sixisteze. sixiste ki damokidebulia E masa-
lis drekadobis modulsa da h firfitis si-
maRleze, rac rogorc erTeuli siganis 

koWs, ise firfitis erTeuli siganis zols 

erTnairi aqvs, amitom maTi sixisteebi toli 

unda iyos da EI–is unda udrides. sadac I 
erTeuli siganis zolis inerciis momentia. 

5. (5) gamosaxulebas unda hqondes Semdegi 

saxe:  

 
2

2
2(1 ) .x

WM v EI
x

∂− =
∂

  (6) 

aq xM  erTeuli siganis or sayrdenze 

mdebare koWis mRunavi momentia, romelic 
2(1 )v− -jer Semcirebuli firfitis mRunav 

momentia. es Semcireba Sedegia ganivi mimar-

TulebiT moqmedi Zabvebisa. amgvarad, firfi-

tis mRunavi momenti mcirea Sesabamisad or 

sayrdenze mdebare koWis mRunav momentze, 

amitomac firfitis CaRunva gamodis koWis 

CaRunvaze naklebi, xolo sixistis cvli-

lebas adgili ara aqvs. firfitis sixiste 

erTeuli siganis mqone h simaRlis zolis 

sixistis tolia. 

 
3. daskvna 
cilindruli Runvis dros firfitaze 

moqmedebs, erTi mxriv, x RerZis mimarTu-
lebiT moqmedi xM  mRunavi momentisagan 

warmoqmnili Zabvebi xσ  da, meore mxriv, 

firfitis Camagrebis gavleniT warmoqmnili 

yσ  Zabvebi. xM  mRunavi momenti Seesabameba 

sayrdenebze Tavisuflad mdebare firfitas. 

misi Sesabamisi xσ  Zabva y RerZis mimarTu-

lebiT iwvevs y xvσ σ=  Zabvas, romelic kla-

sikur TeoriaSi ugulebelyofilia, misi 

Sesabamisi fardobiTi deformacia ki mxedve-

lobaSia miRebuli. naSromSi naCvenebia, rom 

swored am ugulebelyofili Zabvisa da 

gverdebis Camagrebis gavleniT miRebuli 

Zabvebis SejamebiT xdeba y RerZis mimarTu-

lebiT Zabva da, maSasadame, deformaciac 

nulis toli. 
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firfitis Runvis diferencialuri ganto-

leba unda daiweros (6) saxiT, rac miuTi-

Tebs, rom firfitis sixiste ki ar icvleba 

Sesabamisi erTeuli siganis mqone koWTan 

SedarebiT, aramed firfitis mRunavi momen-

ti mcirdeba ganivad moqmedi Zabvebis gavle-

niT, xolo sixiste ucvleli rCeba. 
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UDC 624 
ABOUT CYLINDRICAL RIGIDITY OF A PLATE 
N. Berishvili, T. Batsikadze, R. Chkoidze 
Departament of engineering mechanics, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175, Georgia 
 

Resume: There is shown, that at a cylindrical bend of pressure xσ  in direction x  caused by bending moment xM  

cause in a direction y  not only deformations, but also pressure yσ . Summation of these pressures with pressure re-

ceived as a result of supporting the pressure parties in the direction y  turns out equal to zero, that causes a cylindri-

cal bend. 
There is shown also, that rigidity of a plate in comparison of rigidity of a corresponding beam aoes not change, but 

decreases bending moment that causes reduction of blexure.  

 
Key words:  pressure; deformaton; rigidity; blexure. 

 
 
УДК 624 
О ЦИЛИНДРИЧЕСКОЙ ЖЕСТКОСТИ ПЛАСТИНКИ 
Беришвили Н.Ш., Бацикадзе Т.В., Чкоидзе Р.В. 
Департамент инженерной механики, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  
 

Резюме: Показано, что при цилиндрическом изгибе напряжения xσ  по направлению х, вызванные 

изгибающим моментом  ,xM  обусловливают по направлению y не только деформации, но и напряжения yσ . В 

результате суммирования этих напряжений с напряжениями, полученными в результате опирания сторон, 
напряжения в направлении у получаются равными нулю, что обусловливает цилиндрический изгиб. 

Показано также, что изменяется не жесткость пластинки, по сравнению с жесткостью соответствующей 
балки, а уменьшается изгибающий момент, что приводит к уменьшению прогибов. 

 
Ключевые слова:  напряжение; деформация; жесткость; прогиб. 
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uak 638.244 
saganmanaTleblo programa „energiis moxmarebis menejmenti“ 
T. miqiaSvili, S. naWyebia**, g. arabiZe*, i. lomiZe, m. gudiaSvili 
Tbo- da hidroenergetikis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 
0175, Tbilisi, kostavas 77 
 
E-mail: giagiorgi@hotmail.com, shalva_nachkebia@yahoo.com  

 

 
reziume: saqarTvelos industriul, 

sayofacxovrebo, komerciul da sazogadoe-

briv seqtorSi kvalificiuri energomeneje-

rebis deficitis problemis gadasawyvetad 

dRis wesrigSi dadga „energiis moxmarebis 

menejmentSi“ samagistro programis koncen-

traciis/modulis Seqmna. aRniSnuli mod-

uli, romelic moicavs 4 saswavlo kurss 

(energiis moxmarebis teqnologiebs, energo-

menejmentis principebs, energiis samomxma-

reblo moTxovnilebaTa marTvis da ganax-

lebad energetikul teqnologiebs), studen-

tebs miscems fundamentur codnas energiis 

moxmarebis marTvis, warmoebisa da gardaqm-

nis teqnologiebSi, ganuviTarebs raodeno-

brivi Sefasebis, energetikis sakiTxebis 

analizis, prognozirebis, kapitaldabande-

bebis da danaxarjebis gaangariSebis, sasi-

cocxlo ciklis ekonomikuri analizis, ga-

remoze zegavlenis Sefasebis, saqmianobis 

efeqturi dagegmvis da marTvis unar-Cvevebs. 

aRniSnuli kompetenciebis mqone magistrebis 

dasaqmeba xels Seuwyobs qveynis industri-

uli, komerciuli da sazogadoebrivi in-

frastruqturis efeqtur ganviTarebas, ener-

giis ganaxlebadi wyaroebis adgilobrivi 

potencialis efeqtur gamoyenebas, adamianu-

ri resursebis racionalur marTvas da, zo-

gadad, energetikis moxmarebis menejmentis 

sworad warmarTvas.  SemoTavazebuli sama-

gistro programiT uTuod dainteresdebian 

samxreT kavkasiis regionis qveynebis sagan-

manaTleblo centrebic. 

 

sakvanZo sityvebi: energiis moxmarebis 

menejmenti; energomenejeri; samomxmareblo 

moTxovnilebaTa marTva.  

1. Sesavali 
ekonomikuri teqnologiebis da energeti-

kuli resursebis racionaluri gamoyenebis 

problema, romelic aqtualuria msoflios 

masStabiT, moiTxovs Rirebulebebis da kri-

teriumebis erTiani sistemebis SemuSavebas. 

am problemis gadawyvetis aucilebeli pi-

roba maRali kvalifikaciis specialistebis 

momzadebaa, romelTac eqnebaT problemebis 

sistemuri xedvis da saerTo tendenciebis 

Sesabamisi swori gadawyvetilebebis miRebis 

unari. 

saqarTvelos industriul, sayofacxo-

vrebo, komerciul da sazogadoebriv seq-

torSi erT-erTi umTavresi problemaa kva-

lificiuri energomenejerebis deficiti. 

Seqmnili viTarebis analizi gviCvenebs, 

rom saTanado kompetenciis mqone energome-

nejerTa mosamzadeblad aucilebelia „ener-

giis moxmarebis menejmentSi“ samagistro 

programis koncentraciis/modulis Seqmna, 

romlis gansaxorcieleblad saqarTvelos 

teqnikuri universitetis energetikisa da 

telekomunikaciis fakultetze Camoyalibda 

profesor-maswavlebelTa gundi fakultetis 

dekanis, t.m.d., profesor gia arabiZis xel-

mZRvanelobiT. 

aRniSnuli moduli energetikis fakul-

tetze arsebuli sruli samagistro progra-

mis avtonomiuri nawilia, romelic gamiz-

nulia dainteresebul pirTa farTo speq-

trisaTvis - sxvadasxva specialobis bakala-

vrebisaTvis, magistrebisaTvis, doqtorebi-

saTvis, praqtikosi inJinrebisaTvis, moqmedi 

menejerebisaTvis da sxva. 

moduli moicavs 4 arCeviT saswavlo 

kurss. TiToeuli kursis warmatebiT gav-

lis Sedegad studenti miiRebs Sesabamisi 
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kvalifikaciis sertifikats. modulis 

sruli kursis warmatebiT gavlis SemTxve-

vaSi studenti miiRebs umaRlesi katego-

riis sertifikats „energiis moxmarebis me-

nejmentSi“. 

programis calkeuli kursebi aseve ga-

moyenebuli iqneba specialistebis codnis 

gaRrmavebis, gadamzadebis da sertificirebis 

mizniT. am programis farglebSi studentebi 

SeiZenen maRali xarisxis Teoriul codnas 

da praqtikul unar-Cvevebs, rac saSualebas 

miscems warmatebiT gaiaron mravalprofi-

luri sakvalifikacio testirebebi da miiRon 

standartis Sesabamisi sertifikatebi. 

saswavlo programas eqneba sapiloto 

funqcia samxreT kavkasiis regionis qveyne-

bisTvis. misi warmatebuli ganxorcieleba 

gazrdis am qveynebis dainteresebas analo-

giuri programebis danergvaSi, rac Soreul 

perspeqtivaSi Seqmnis ganaTlebis da kon-

cefciis erTian sistemas, ganaviTarebs re-

gionis energetikul integracias, gaamarti-

vebs saerTo energetikuli problemebis ga-

daWras da uzrunvelyofs praqtikuli Sede-

gebis miRwevas regionis qveynebis stabilur 

da ekologiur energouzrunvelyofaSi. 

 

2. ZiriTadi nawili 
„energiis moxmarebis menejmentSi“ sama-

gistro programis koncentraciis/modulis 

Seqmna iTvaliswinebs teqnikuri codnis, mar-

Tvisa da kvlevis unarebis gaerTianebas iseT 

sferoSi, rogoricaa: energiis samomxmareb-

lo moTxovnilebaTa marTva, proeqtis menej-

menti, energomenejmentis finansuri aspeqtebi 

da energoauditi, tradiciuli da ganax-

lebadi energetikuli teqnologiebi, ener-

giis moxmarebis ekologiuri sakiTxebi. 

aRniSnuli programis farglebSi SeZenili 

codniT kursdamTavrebulebs SeeZlebaT war-

matebuli muSaoba da karieruli zrda indus-
triul da komerciul sawarmoebSi, sazoga-

doebriv organizaciebSi, samTavrobo struq-

turebSi, energetikul kompaniebSi, sakon-
sultacio firmebsa da saagentoebSi, sa-

erTaSoriso organizaciebSi, kvleviT labo-
ratoriebSi, ganaTlebis sistemaSi da sxv. 

amasTan, kursdamTavrebulebs eqnebaT iseTi 

Teoriuli codna da praqtikuli unar-Cvevebi, 
rac mniSvnelovania maTi dasaqmebisTvis ma-

RalanazRaurebad poziciebze sxvadasxva spe-

cializaciis adgilobriv da ucxour kom-

paniebSi. 

 samagistro programis koncentraciis/mo-
dulis „energiis moxmarebis menejmentis“ 

(Demand Side Management) kursebis CamonaTvali 

Sesabamisi kreditebis CvenebiT mocemulia  
cxrilSi. 

aqvea kursebis mokle aRwera, romlis 
gacnoba srul warmodgenas Seuqmnis dain-
teresebul pirebs modulis Sesaxeb.

 

 

# sagnis kodi sagani/moduli 
EECTS 

krediti 

1  energiis warmoebis, gardaqmnis da moxmarebis teqnologiebi 
 
20 

2  energomenejmentis principebi (Principles of Energy Managment)  
10 

3  energiis samomxmareblo moTxovnilebaTa marTva 10 

4  ganaxlebadi energetikuli teqnologiebi 10 

  kreditebis raodenoba 50 

  
1. energiis warmoebis, gardaqmnis da mox-

marebis teqnologiebi, siTburi energiis 

Semcvelebi. orTqli, cxeli wyali, Sekum-

Suli haeri da sxva. energiaSemcvelebis 

Termodinamikuri Tvisebebi, parametrebi da 

gamoyeneba; industriuli, sayofacxovrebo, 

komerciuli da sazogadoebrivi daniSnule-

bis momxmareblebi. 

siTburi energiis ganawilebis sistemebi 

da komponentebi. orTqliTa da cxeli   
wyliT momaragebis, kondensatis dabrunebis, 

haeriT momaragebis sqemebi, Tbogadamcemi 

aparatebi, milsadenebi, armatura (ventile-
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bi, sakvalTeebi, momkveTebi, farsaketebi da 

sxva), sazom-sakontrolo xelsawyoebi. 

siTburi energiis generaciis danadgarebi. 

qvabebis da sacecxle sistemebis analizi; 

wvis efeqturoba; umniSvnelovanesi detale-

bi maqsimaluri efeqturobis misaRwevad; 

energetikuli saTbobi da masTan dakavSire-

buli sakiTxebi; uaxlesi teqnologiebi; 

saTbobis SerCeva da gamoyenebis menejmenti. 

narCeni siTbos gamoyeneba da kogeneracia 

(eleqtruli da siTburi energiis kombinire-
buli warmoeba). narCeni siTbos gamoyenebis 

potenciali; energiis kaskaduri utili-
zaciis sqemebi da sistemebi; Tbogadamcemi 

aparatebi da qvab-utilizatorebi; narCeni 

siTbos gamoyenebis teqnologia da ekono-
mika; siTburi energiis konservacia (akumu-
lireba), konservaciis meTodebi, sistemebi 

da ekonomika. kogeneraciis sistemebis 

sqemebi, danadgarebi; analizi da kompiute-
ruli programebi; kogeneraciis teqnikuri 

SesaZleblobebis da gamoyenebis efeqtu-
robis Sefaseba; kogeneraciis proeqtebis 

magaliTebi. 

eleqtroenergiis moxmarebis marTva (End 
Use Technology). eleqtroenergiis moxmareba 

industriul, sayofacxovrebo, komerciul 

da sazogadoebrivi daniSnulebis obieq-
tebze; eleqtroenergiis xarisxi, momxmare-
belTa kategoriebi, datvirTvis da moxmare-
bis grafikebi; eleqtromomaragebis Ziri-
Tadi principebi da mdgomareoba; energiis 

moxmarebis danadgarebi - Zravebi (Motors), 
amZravebi (Drivers), tumboebi, kompresorebi, 

ganaTebis sistemebi, macivar-danadgarebi, 

gaTboba-ventilacia-haeris kondicirebis 

(HVAC) danadgarebi da sxva. maTi SerCevis 

kriteriumebi, muSaobis reJimebi, datvirT-
vebis optimizacia da teqnikur-ekonomikuri 

efeqturoba. 

energetikuli danadgarebis momsaxureba 

(Maintenance). momsaxurebis dagegmva da gra-
fikebi; momsaxurebis procedurebi, xelsaw-
yoebi da masalebi; satransporti momsaxu-
reba; diagnostirebis da gazomvis xelsaw-
yoebi. 

2. energomenejmentis principebi (Principles 
of Energy Managment) energomenejmentis finan-

suri aspeqtebi da energoauditi kapitalda-

bandebis zogadi maxasiaTeblebi; resursebi, 

fondebi, dabegvra; fulis droiTi sidide; 

proeqtis Rirebulebis gansazRvra; energo-

auditoruli momsaxureba, meTodebi da 

xelsawyoebi; samrewvelo, komunaluri da 

sayofacxovrebo obieqtebis energoauditi; 

energiis racionaluri gamoyenebis (dazog-

vis) SesaZleblobebis Sefaseba; rekomenda-

ciebis SemuSaveba, gadawyvetilebis miReba; 

monitoringi; energoauditis magaliTebi da 

proeqtebi, maTi kritikuli analizi. 
 proeqtis menejmenti. energomenejmentis 

programebi, organizaciuli struqtura; 

energomenejmentis dagegmva; sawarmoebis 

samoqmedo energetikuli gegma; treningebis 

dagegmva; strategiuli dagegmva; angariSebi; 

mTavari moTxovnebi warmatebis misaRwevad; 

riskis analizis meTodebi da minimizaciis 

RonisZiebebi; energoresursebis mowodebis 

diversifikacia; forsmaJoruli situaciebi; 

sagangebo situaciebis marTva energetikaSi; 

mdgradi energouzrunvelyofis teqnikuri 

da finansuri resursebi; energousafr-

Txoeba; energousafrTxoebis ekonomika da 

adgili energiis menejmentSi. 
energiis momxmareblis ekologia. ener-

giis moxmarebis danadgarebis ekologiuri 

maxasiaTeblebi/ maCveneblebi; haeris xaris-

xis standartebi SenobebisaTvis; zRvruli 

gamonabolqvebi da jarimebi; sawarmoo nar-

Cenebis marTva (Waste management); mwvane ser-
tifikati da SeRavaTebi; klimatis cvli-

lebis samoqmedo gegma. 

3. energiis samomxmareblo moTxovnile-
baTa marTva. energiis dazogvis meTodebi; 

energiis moTxovna, wyaroebi da sabaziso 

grafikebi, fluqtuaciebi; energiis samom-

xmareblo tarifebi, moTxovnilebis marTva 

da moxmarebis kultura; Senobebidan Tbo-

danakargebis Semcirebis meTodebi (Building 
Envelope); Tbosaizolacio samSeneblo masa-

lebi; daTbuneba; Tbodanakargebis marTva 

samrewvelo sawarmoebSi; Tburi izolaciis 

RonisZiebebis ZiriTadi aspeqtebi; Tbosa-

izolacio masalebi, maTi SerCeva da teq-

nikur-ekonomikuri maCveneblebi; ganaTebis 

energiadamzogi sistemebi; energiis racio-

nalurad gamoyenebis kriteriumebi da 

gadawyvetilebis miReba; energoefeqturobis 

analizis meTodebi da kompiuteruli prog-

ramebi; energiis moxmarebis monitoringi. 

4. ganaxlebadi energetikuli teqnolo-
giebi. ganaxlebadi energetikuli resursebi; 

mzis, qaris da mdinareebis energia; okeane-
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ebis da zRvebis miqceva-moqcevis da talRe-
bis energia; geoTermuli energia; biomasa da 

meoreuli energoresursebi; siTbos da sici-
vis konservacia, ganaxlebad energetikul 

resursebze momuSave danadgarebi da msof-
lio gamocdileba; gansakuTrebuli moTxov-
nebi da SezRudvebi. 

„energiis moxmarebis menejmentSi“ war-

modgenili saganmanaTleblo programis gan-

saxorcieleblad saqarTvelos teqnikur 

universitets gaaCnia sakmarisi adamianuri 

resursebi da saswavlo-saauditorio baza. 

am TvalsazrisiT ZiriTad Rirebulebas 

warmoadgens proeqtSi CarTuli profesor-

maswavleblebis kvalifikacia da gamocdi-
leba, rac moicavs maT mier programaSi 

Semavali calkeuli kursebis swavlebis 

xangrZliv periods. maT mier Seqmnili da 

Sedgenili saleqcio saxelmZRvaneloebi da 

miTiTebebi aprobirebulia saswavlo pro-
cesSi. imedi gvaqvs, rom aRniSnuli saxelm-
ZRvaneloebi sirTulis gareSe gadamu-

Savdeba da Seivseba axali programis 

moTxovnebis Sesabamisad.  
 

3. daskvna 
vfiqrobT, rom proeqtis warmatebuli 

ganxorcielebisTvis erT-erTi umniSvnelo-
vanesi faqtoria isic, rom universitetis 

administracia da reqtorati mxars uWers 

warmodgenil saganmanaTleblo programas 

da exmareba sxvadasxva sakiTxis gadawyveta-
Si. amasTan, is teqnikuri daxmareba, romel-
sac Cvens universitets uweven partniori 

organizaciebi, gvaZlevs sruli mzadyofnis 

imeds, raTa warmodgenili programa war-
matebulad ganxorcieldes. 

yovelive zemoaRniSnulTan erTad migvaC-
nia, rom samagistro programis koncentra-
ciis/modulis „energiis moxmarebis menej-
mentis“ Seqmna da realizacia moiTxovs 

srul teqnikur aRWurvas rogorc prog-
ramis momzadebis, ise ganxorcielebis etap-
ze. amisaTvis saWiroa: arsebuli biblioTe-
kis ganaxleba, axali ucxouri saxelmZRva-
neloebis SeZena, Targmna da gadamuSaveba; 

axali meToduri miTiTebebis da saxelmZRva-
neloebis Seqmna; Tanamedrove programuli 

uzrunvelyofis SeZena; kompiuteruli audi-
toriis aRWurva Tanamedrove teqnikuri 

saSualebebiT, romelic gamiznuli iqneba 

saleqcio kursis, studentTa TviTmomza-

debis da avtotestirebis, aseve treningebis 

da internet-sesiebis Casatareblad interaq-
tiul (cocxali xazis) reJimSi. 

warmodgenili programiT momzadebul 

axalgazrda specialistebs eqnebaT proble-
mebis gadaWris, gadawyvetilebis miRebis, 

dagegmvis da organizebis unari, romliTac 

SeZleben kompleqsuri problemebis damouki-
deblad da originaluri gziT gadaWras; 

profesiul doneze miznebis dagegmvas da 

ganxorcielebas; SezRuduli informaciis 

pirobebSi mosazrebebis Camoyalibebas da 

problemebis gansazRvras; samuSaoebis da-
moukideblad dagegmvas; Tanamedrove sain-
formacio teqnologiebis efeqtur gamo-
yenebas; muSaobas rogorc gundis wevris, 

ise lideris rangSi. 

es xels Seuwyobs saqarTvelos indust-
riuli, komerciuli da sazogadoebrivi 

infrastruqturis efeqtur ganviTarebas, 

energiis ganaxlebadi wyaroebis adgilob-
rivi potencialis gamoyenebas, adamianuri 

resursebis racionalur marTvas da sxva. 

SemoTavazebuli programiT swavlebis 

mdgradobis molodini dasturdeba baka-
lavrebis gamokiTxvis SedegebiT. GgamokiTx-
vebi Catarda stu-is ramdenime fakultetze, 

romlis drosac universitetis sxvadasxva 

specialobis studentebs ganemartaT kursis 

gegmebi da mosalodneli Sedegebi kvali-
fikaciis miRebis da dasaqmebis Sansis Tval-

sazrisiT. 320 gamokiTxuli studentidan war-

modgenili programiT swavlis survili 

gamoTqva 80 studentma (25%). programis 

mdgradobis safuZvels amyarebs is gare-

moebac, rom magistrantebTan muSaobis 13-

wliani gamocdileba adasturebs maT seri-

ozul dainteresebas samenejmento profilis 

swavlebaSi. 

meore mxriv, programis stabiluroba 

uzrunvelyofili iqneba saxelmwifo grante-
biT, partniori energokompaniebis grantebiT 

da magistrantebis mier gadaxdili swav-

lebis safasuriT. 

vvaraudobT, rom saswavlo programas 

eqneba sapiloto funqcia samxreT kavkasiis 

regionis qveynebisaTvis. misi warmatebuli 

ganxorcielebis SemTxvevaSi gaizrdeba sxva 

qveynebis daintereseba analogiuri prog-
ramebis danergvaSi. am mxriv, SegveZleba 

didi daxmareba gavuwioT am qveynebis sas-

wavlo dawesebulebebs gamocdilebis gazia-
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rebis da kadrebis momzadebis sakiTxSi. 

Soreul perspeqtivaSi es Seqmis ganaTlebis 

da koncefciebis erTian sistemas, rac gana-

viTarebs energetikul integracias, gaamar-

tivebs energetikaSi arsebuli regionaluri 

problemebis gadaWras da uzrunvelyofs 

praqtikuli Sedegebis miRwevas qveynebis 

stabilur da ekologiur energouzrun-

velyofaSi. 
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UDC 638. 244 
EDUCATIONAL PROGRAM “DEMAND SIDE MANAGEMENT” 
T. Mikiashvili, Sh. Nachkebia, G. Arabidze, I. Lomidze, M. Gudiashvili 
Department of heat and hydroenergetics, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175, Georgia 
 

Resume: In terms of solving the problem of professional energy manager deficit in industrial, residential, com-
mercial and public sectors, we established concentration module of masters program “demand Side management.” 
This module includes 4 educational courses: technologies of energy utilization, principles of energy management, 
manage of demand energy consumption and renewable energy technologies, that would give students basic know-
ledge in management of energy utilization, production and conversion technologies, it would develop ability for quan-
titative evaluation, analysis of energy issues, prognosis, calculation of investments and expenses, economical analysis 
of life cycle, evaluation of environmental protection, effective planning and management. Employment of skilled mas-
ters would accomplish effective development of industrial, commercial and public infrastructure of country, effective 
utilization of local renewable potential, effective manage of employees and direct demand side management rightly. 

 Educational centers of countries of South Caucasus region would be interested in offered masters program. 
 

Key words:  demand side management; energy managers; management of consumers’ demand. 
 

 
 
 

УДК 638. 244 
ОБРАЗОВАТЕЛЬНАЯ ПРОГРАММА «МЕНЕДЖМЕНТ ПОТРЕБЛЕНИЯ ЭНЕРГИИ» 
Микиашвили Т. К.,  Начкебия Ш. Ш., Арабидзе Г. О.,  Ломидзе И. Б., Гудиашвили М. Н., 
Департамент тепло- и гидроэнергетики, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. 
Костава, 77  
 

Резюме: С целью решения проблемы подготовки квалифицированных менеджеров в индустриальном, 
жилищно-бытовом, коммерческом и общественном секторе Грузии, необходима разработка концентрации-
модуля магистерской программы по направлению «менеджмент потребления энергии». Указанный модуль, 
состоящий  из 4 учебных курсов:  технология потребления энергии, принципы энергоменеджмента, управление 
потребительских потребностей и возобновлямые энергетические технологии, даст студентам 
фундаментальные знания по управлению потреблением энергии, технологии производства и переработки, а 
также анализу энергетических вопросов прогнозирования, капиталовложения и расчета расходов, 
экономическому анализу жизненного цикла, оценке влияния на окружающую среду, эффективного 
планирования деятельности и др. навыков. Трудоустройство и деятельность магистров, имеющих 
высшеуказанную компетенцию, приведет к правильному управлению менеджментом потребления энергии. 

 

Ключевые слова: менеджмент потребления энергии; энергоменеджер; управление потребительскими 
требованиями.  
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reziume: ekosistemis dacva da bunebrivi 

resursebis racionaluri gamoyeneba dRe-

vandelobis erT-erTi aqtualuri problemaa. 

misi marTebuli da masStaburi gadawyveta 

qveynis energetikuli politikis ganmsaz-

Rvreli faqtoria. meurneobis sxvadasxva 

dargSi Cven mier ganzogadebulia energoe-

kologiuri sistemis gaumjobesebis samamu-

lo da ucxouri gamocdileba. SemuSavebulia 

energoekologiuri sistemis struqturuli 

optimizaciis meTodologiuri safuZvlebi 

da dadgenilia maTi gamoyenebis efeqtianobis 

zRvrebi. SemoTavazebulia formula ekolo-

giuri zaralis Sesafaseblad wliuri danax-

arjebis gansazRvrisaTvis, Sedgenilia pro-

gramis algoriTmi da blok-sqema. Catarebu-

lia gaangariSeba kompiuteris gamoyenebiT 

da Sedgenilia nomograma kuTri ekologi-

uri zaralis gansazRvrisaTvis, konkretuli 

energetikuli obieqtisaTvis mocemul geo-

grafiul punqtSi. moyvanilia energoekolo-

giuri sistemis kompleqsuri gamoyenebis in-

Jinruli sqemebi, saTanado rekomendaciebi 

da gansazRvrulia maTi danergvis perspeq-

tivebi, rac yovelwliurad 1,7_2,5 mln tona 

pirobiTi saTbobis ekonomias iZleva.   

 

sakvanZo sityvebi: energoekologiuri sis-
temebi; energoefeqturoba; warmavali air-

ebis temperatura; pirobiTi saTbobi; eko-

logiuri zarali.  

 
 
1. Sesavali 
Tanamedrove pirobebSi sul ufro mwvav-

deba bunebis dacvisa da misi resursebis 

racionaluri gamoyenebis problema. am 

globaluri problemis gadaWrisas srulad 

unda iqnes gamoyenebuli warmoebis axlebu-

ri organizacia da humanisturi msoflmxed-

veloba. axali sabazro urTierTobis piro-

bebSi aucilebelia energoresursebis mox-

marebis mkveTrad Semcireba da gamoyenebis 

efeqtianobis amaRleba, rac moiTxovs stra-

tegiul RonisZiebaTa SemuSavebas da da-

nergvas rogorc energoresursebis warmoe-

bis, aseve moxmarebis yvela sferoSi. 

imisaTvis, rom daCqardes energoekolo-

giuri sistemis gaumjobeseba da energiis 

efeqturi gamoyeneba, saWiroa saTanado eko-

nomikuri garemo: esaa ekonomikuri stimule-

bi da motivacia, rom bazris monawileebma 

Seamciron yovelwliuri warmoebis xarjebi 

energoekologiur sistemebSi kapitalis da-

bandebis gziT. energiis fasebis reforma da 

privatizaciis procesi amgvari motivaciaa. 

energoekologiuri sistemis gaumjobesebiT 

miRweuli energoefeqturobis amaRlebiT 

mcirdeba yovelwliuri sawarmoo xarjebi 

da, Sesabamisad, iqmneba ekonomikuri zrdis 

safuZveli. am problemis gadaWra mniSvne-

lovania energoekologiuri efeqturi teq-

nologiebis swrafad danergvisaTvis.  

saqarTveloSi energoekologiuri efeq-

turi teqnologiebis danergva safuZvelia 

saprezidento programisaTvis “energoeko-

logiuri efeqturi teqnologiebi saqarT-

veloSi 2010–2015”. energoekologiuri stra-

tegiuli miznebi unda daukavSirdes samrew-

velo, socialur, finansur da sxva politi-

kas, romelic gavlenas moaxdens energiis 

efeqtur gamoyenebaze. energoekologiuri 

sistemis gaumjobeseba qveynis energetikuli 

politikis ganmsazRvreli faqtoria. dRes 

Cveni sazogadoebrivi cxovrebis ganaxlebis 

pirobebSi uaRresad mniSvnelovania bunebis 

dacvis sferos safuZvliani gardaqmna da 

axleburi ekologiuri azrovnebis Camoya-

libeba. ekosistemis dacvis efeqtianoba Zi-

riTadad damokidebulia mwyobri energoe-

kologiuri sistemis ekonomikuri meTodikis 

realur ganxorcielebaze. Cven mier damuSa-

vebuli saTbobis wvis progresuli teqno-

logiebis danergva mogvcems saTbob-

energetikuli resursebis did ekonomias, 

ekologiuri maxasiaTeblebis gaumjobese-

basTan erTad [4,5]. es uzrunvelyofs saTbo-
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bis dazogvas da bunebis dacvis saimedo 

garantiebs, rac jansaRi erovnuli ekonomi-

kis CamoyalibebisaTvis win gadadgmuli na-

bijia. 

 
2. ZiriTadi nawili 
ekologiuri zaralis Sesafaseblad sam 

meTods iyeneben: pirdapiri angariSi, anali-
tikuri da empiriuli. yvelaze farTod 
gavrcelebulia pirdapiri angariSis sak-
maod Sromatevadi meTodi. misi arsi mdgo-
mareobs imaSi, erTmaneTs vadarebT gaWu-
Wyianebuli da sufTa regionebis mdgoma-
reobas. aq mxedvelobaSi miiReba rogorc 
janmrTelobis, ise saxalxo-sameurneo za-
ralis mniSvneloba. dReisaTvis am meTodiT 
daTvlilia zaralis xvedriTi danaxarjebi, 
romelic moyvanilia cxrilSi [1]. 

 
xvedriTi danaxarjebi jandacvasa da  

saxalxo meurneobaSi erTi wlis  
ganmavlobaSi, dolari/kacze 
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rogorc cxrilidan Cans, mavne nivTiere-
ebis koncentraciis zrda, mkveTrad zrdis 
danaxarjebis raodenobas im zaralis 
anazRaurebaze, romelic xmardeba janda-
cvisa da meurneobis sferoebs. vinaidan am 
meTodis gamoyeneba sakmaod Sromatevadia, 
Cven mier Sedgenil iqna programis algo-
riTmi da algoriTmis blok-sqema (nax. 1) da 
formula miznis funqciis mniSvnelobi-
saTvis 

Y fMγσ= dolari/w., 

sadac γ  Sesasworebeli mamravlia, 2,4[2];γ =  
σ  _ sxvadasxva tipis teritoriis ganmsaz-
Rvreli koeficienti da misi ricxviTi mniS-
vnelobani: sakurorto zonisTvis 10σ = , qa-
laqebisaTvis 6 8,σ = ÷  soflebisaTvis 

5 7,σ = ÷  samrewvelo sawarmoebisaTvis 

3 4σ = ÷ ; f  _ Semasworebeli koeficienti, 

romelic iTvaliswinebs narevis atmosfe-
roSi gabnevis xarisxs; M −  wlis ganmav-
lobaSi Tboenergetikuli obieqtidan atmos-
feroSi gatyorcnili mavne nivTierebebis 
masiuri raodenoba, romelic gamoiTvleba 
SemoTavazebuli formuliT [3]. 

kompiuterze gamoTvlis Tanamimdevroba 
Semdegia: 1. sawyisi monacemebis Seyvana, 

sadac V  qaris siCqarea mocemul geog-

rafiul punqtSi; iT1  _ warmavali airebis 

temperatura sakvamle milSi; jT2  _ gare 

haeris temperatura; 2. uganzomilebo 
Semasworebeli parametri konkretuli 

pirobebisTvis 
1

1000
60

F
F H

=
+ ⋅

, H  _ sakvamle 

milis simaRle; 1F  _ alis Tburi wevis 

koeficienti 
1 2

1 1
75

i jT T
F

−
= + ; 3. ekologiuri 

zaralis gaangariSeba TiToeuli mniSvnelo-
bisTvis; 4. kuTri ekologiuri zaralis 
gamoTvla da saboloo Sedegebis amobeWdva. 

am gamoTvlebis mixedviT Sedgenilia 
nomograma, romelic saSualebas gvaZlevs 
grafikidan ganvsazRvroT kuTri ekolo-
giuri zarali konkretuli obieqtisaTvis 
mocemul geografiul punqtSi (nax. 2). 

zemomoyvanili masalidan Cans, rom Zalze 
aqtualuria mavne minarevebis atmosferoSi 
gatyorcnis Semcirebis gzebis Zieba. Ziri-
Tadad sami saSualeba arsebobs: saTbobis 
winaswari gawmenda, wvis procesis optimi-
zacia, namwvi airebis gawmenda-damuSaveba da 
Semdgom atmosferoSi gatyorcna. 
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nax. 1. algoriTmis    blok-sqema  
 
 

 
  
nax. 2. ekologiuri zaralis gansazRvris nomograma 
 
naxSirJangis moSorebis erT-erTi efeqturi 

meTodi Txevadi da myari saTbobis 
gazifikaciaa. am dros saTbobSi Semavali 

naxSirbadi airadi saxiTaa da mTlianad 
iwvis. gogirdi moscildeba, roca saTbobis 
wva xdeba e.w. ‘mduRare SreSi”. wvis am 
meTodiT gogirdis Semcveloba mcirdeba 
namwv produqtebSi. am dros mimdinareobs 
desulfurizaciis aqtiuri procesi. xSir 
SemTxvevebSi, iyeneben specialur adsorbents 
_ kiris wyalxsnars, romelic reaqciaSi 
Sedis wvis dros. am meTodiT miiRweva 80–85% 
gogirdis mocileba. azotis dioqsidis 
mocileba SesaZlebelia orsafexuriani wvis 
procesis ganxorcielebisas. namwv airebSi 
myari nawilakebis daWera sakmaod saimedod 
sruldeba inertuli da eleqtrofiltrebiT. 
am meTodebiT miiRweva 80 – 85 %-mde nacris 
nawilakebis daWera [4,5]. TboenergetikaSi 
efeqturobis Sefasebis kriteriumad unda mi-
viCnioT bunebis dacvisa da adamianis 
janmrTelobis faqtorebi. Tanamedrove piro-
bebSi SemoTavazebuli meTodika uzrunve-
lyofs Tboenergetikuli danadgarebis nor-
matiuli bazis teqnikuri moTxovnebis dasa-
buTebas, rac aucilebelia ekologiurad 
srulyofili mowyobilobebis Sesaqmnelad da 
ekonomikuri maCveneblebis gasaumjobeseblad. 

 
3. daskvna 
SemuSavebulia da gamoyenebiTi programe-

bis (MS EXEL) paketis saxiT realizebuli 
energoekologiuri sistemis struqturuli 
optimizaciis problemis gadawyvetis meTo-
dologiuri safuZvlebi, romelic saSuale-
bas iZleva ganisazRvros sainvesticio 
efeqturoba da ekonomikuri maCveneblebi 
Cveni qveynis erovnuli meurneobis sxvadasx-
va dargSi. SemoTavazebulia ekosistemis 
dacvis ekonomikuri Sefasebis meTodika, 
romelic ekologiuri zaralis gansazRvris 
formulaSi iTvaliswinebs energetikuli 
sawarmodan wlis ganmavlobaSi garemoSi 
gatyorcnili namwvi airebis raodenobas. 

dadginda, rom SemoTavazebuli formula 
saSualebas gvaZlevs srulad iqnes gaTva-
liswinebuli sxvadasxva kategoriis terito-
riebis specifika, aseve Semasworebeli koefi-
cientebi namwvi airebis gabnevis sxvadasxva 
xarisxisaTvis. analizuri meTodiT aRniSnu-
li problemis Sesabamisi algoriTmis gadawy-
vetisas yvela sasazRvro pirobis dakmayofi-
leba miRweulia saintegracio funqciebis 
gansazRvris meSveobiT. Catarebuli gamoT-
vlebiT Sedgenilia nomograma, romliTac 
SeiZleba ganisazRvros kuTri ekologiuri 
zarali konkretuli energetikuli sawarmo-
saTvis mocemul geografiul punqtSi. 

SemuSavebulia energoekologiuri sistemis 
optimizaciis meTodologiuri rekomendacie-
bi, dadgenilia maTi gamoyenebis efeqtianobis 
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zRvrebi da danergvis perspeqtivebi, rac yo-
velwliurad 1,7_2,5 mln tona pirobiT saTbo-
bis ekonomias uzrunvelyofs. es saqarTvelos 
ekonomikuri potencialis zrdisa da mdgradi 
ganviTarebis ganmtkicebis erT-erTi aucile-
beli sasicocxlo pirobaa. 

SemoTavazebuli meTodika udavod uzrun-
velyofs Tboenergetikuli danadgarebis 
normatiuli bazis teqnikuri moTxovnebis 
dasabuTebas, rac aucilebelia ekologi-
urad srulyofili mowyobilobebis Sesaqm-
nelad da ekonomikuri maCveneblebis ga-
saumjobeseblad. 
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UDC 621.1 
METODS OF  ECONOMIC ESTIMATION OF INFLUENCE OF THERMAL POWER ENGINEERING  
INSTALLATIONS ON ECOLOGY 
O. Vezirishvili,  L. Papava,  N. Kezheradze 
Department of heat and hydroenergetics, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175, Georgia 
 

Resume: There is given methods of economic evaluation of proteqtion of ecosystem and formula for estimation 
economic damage, caused by energy enterprises, while discharge of combustion products into environment. 

It is determined, that the formula fully takes into accaunt peculiarity of the territory of different categories, and al-
so correcting coefficient for different levels of dispersion of combustion products. 

Under solution of corresponding algorithm by means of using an analytic method, satisfaction of boundary condi-
tions achieved by determination of integration functions. On the basis of carried out estimations, a nomographic 
charts is drawn up, which enables to determine specific ecological damage for concrete energy enterprises in different 
geographical points. 

 

Key words:  power ecosystems; power efficiency; temperature of fleeting gases; conditional fuel; ecologic damage. 

 
 
УДК 621.1 
МЕТОДИКА ЭКОНОМИЧЕСКОЙ ОЦЕНКИ ВЛИЯНИЯ НА ЭКОЛОГИЮ ТЕПЛОЭНЕРГЕТИЧЕСКИХ 
УСТАНОВОК 
Везиришвили О.Ш., Папава Л.П., Кежерадзе Н.Г. 
Департамент тепло- и гидроэнергетики, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  
 

Резюме: Предложены методика экономической оценки защиты экосистемы и формула для расчёта 
экономического ущерба, причиняемого энергетическими предприятиями, при выбросе в окружающую среду 
продуктов сгорания.  

Установлено, что предложенная формула полностью учитывает специфику различных категорий 
территорий, а также поправочных коэффициентов для различных степеней рассеивания продуктов сгорания.  

Решение соответствующего алгоритма, с использованием аналитического метода для удовлетворения 
граничных условий, достигается путём определения интеграционных функций. На основе проведенных 
расчётов составлена номограмма, с помощью которой возможно определить удельный экологический ущерб 
для конкретных энергетических предприятий в различных географических пунктах. 

 

Ключевые слова:  энергоэкологические системы; энергоэффективность; температура выбросных газов; 
условное топливо; экологический ущерб.  
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reziume: ganxilulia WaburRilebis da-

cementebis procesi da naCvenebia, rom sa-
tamponaJo samuSaoebis xarisxiani Catarebi-
saTvis aucilebelia cementis xsnarebis 
komponentebis sworad SerCeva da maTi rao-
denobis zustad gamoTvla, rac sagrZnob-
lad aumjobesebs satamponaJo narevebis 
Tvisebebs.  imisaTvis, rom ganisazRvros 
cementis xsnaris SerCeuli komponentebis 
Semcvelobebi SemuSavebul iqna specialuri 
meTodi, romlis gamoyeneba saSualebas iZ-
leva, rom dadgindes cementis xsnaris kom-
ponentebs Soris raodenobrivi damokidebu-
leba da misi maxasiaTeblebis mniSvnelobebi 
maTematikuri modelis gamoyenebiT. 

 
sakvanZo sityvebi: WaburRilebis dacemen-

teba; cementis xsnari; komponentebi; maTema-
tikuri modeli. 

 
 
1. Sesavali 
WaburRilis gayvanisas gasaburRi geo-

logiuri Wrili yovelTvis Sedgeba qanebis-
gan, romlebic erTmaneTisgan gansxvavdeba 
fizikur-meqanikuri TvisebebiT, liTologi-
uri SedgenilobiT, Semcveli siTxis saxeo-
biT, fenis wnevis anomaliurobis koefi-
cientiT. mdgrad qanebSi WaburRilebis 
lula SeiZleba xangrZlivi drois ganmav-
lobaSi iyos gaumagrebeli. gvxvdeba 
agreTve aramdgradi qanebi, romlebic advi-
lad Camocviva, Camoiqceva an plastikurad 
deformirdeba. WaburRilebis kedlebis Ca-
moqceva Tavidan rom aviciloT, misi lula 
unda gavamagroT. burRvis procesSi sxva-
dasxva mizezis gamo warmoiqmneba  xelsay-
reli pirobebi fenis siTxis gadadinebisaT-
vis erTi horizontidan meoreSi. aseTi ga-
dadineba dauSvebelia, radgan SeiZleba mo-
hyves fenis siTxis nawilobrivi dakargva an 
fenis gaWuWyianeba da koleqtoruli Tvise-

bebis gauareseba. yovelive zemoT aRniSnuli 
moiTxovs, rom erTmaneTisgan gamocalkeve-
bul iqnes navTobiani da airiani fenebi, 
agreTve moxdes maTi izolireba wyliani da 
STamnTqmeli fenebisagan. 

burRvis praqtikaSi WaburRilis kedlebs 
samagri milebiT amagreben, magram marto sa-
magr milebiT fenebis erTmaneTisagan gan-
calkeveba ver xerxdeba, radgan WaburRilis 
kedlebsa da samagr milebs Soris RreCo rCe-
ba, romelSic Tavisuflad SeuZlia imoZraos 
rogorc wyalma, ise navTobma da airma, ami-
tom saWiroa RreCos amovseba iseTi mWida 
nivTierebiT, romelic garkveuli drois gav-
lis Semdeg Seikvreba da gamagrdeba, rac 
milgare sivrceSi saWiro hermetulobas Seqm-
nis. aseTi nivTiereba cementia, romlis xsnari 
Caitumbeba samagri milebis kolonaSi, gaiv-
lis mis bunikSi da amoiweva milgare sivrce-
Si saWiro simaRleze. dacementebis (satampo-
naJo  samuSaoebis) Sesasruleblad yvelaze 
metad zogierTi  saxeobis cementi, maT fu-
Zeze damzadebuli specialuri narevebi ga-
moiyeneba, romlebic qarxanaSi an uSualod 
burRvis sawarmoSi mzaddeba. cementis xsna-
ris dasamzadeblad portlandis, widis, be-
lituri, Tixamiwovani da zogierTi sxva sax-
eobis cementi gamoiyeneba. 

xsnarebi, romlebic mzaddeba mxolod 
mWida nivTierebebis safuZvelze, yovelTvis 
ar Seesabameba dacementebis pirobebs da teq-
nologiur moTxovnilebebs, amitom saWiro 
Tvisebebis cementis xsnarisa da qvis misaRe-
bad cementis garda, gamoiyeneba sxvadasxva 
saxis danamatebi da qimiuri reagentebi. 

xsnarebisa da cementis qvis Tvisebebis 
dasaregulireblad gamoiyeneba qimiuri rea-
gentebi – Sekvrisa da gamyarebis maCqareb-
lebi da Semneleblebi, siblantisa da 
wyalgacemis mamcireblebi, plastifikato-
rebi. maCqareblebs miekuTvneba kalcium-
qloridebi, kaliumi, natriumi, Txevadi mina 
(kaliumisa da natriumis silikatebi), kalci-
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nirebuli soda, aluminqloridi. es reagen-
tebi uzrunvelyofs cementis xsnaris Sek-
vras uaryofiTi temperaturis dros da aCqa-
rebs mas dabali temperaturis dros (400C-
mde). es reagentebi gamoiyeneba agreTve 
swrafmWidi narevebis misaRebad. temperatu-
ris gadideba xels uwyobs cementis xsnaris 
Sekvris procesis daCqarebas, ris gamoc au-
cilebeli xdeba xsnarebis  damuSaveba rea-
gentebiT –SemneleblebiT. cementis xsnaris 
Sekvras anelebs qimiuri reagentebis umrav-
lesoba, romlebsac gamoiyeneben saburRi 
xsnarebis wyalgacemisa da siblantis Sesam-
cireblad. esenia hidrolizebuli polia-
krilnitrili (hipani), poliakrilamidi ሺПААሻ, 
karboqsilmeTilceluloza ሺКМЦሻ, sulfits-
pirtis Txle ሺССБሻ, kondicirebuli sul-
fitspirtis Txle ሺКССБሻ, nitrolignini da 
sxv. wyalgacemis mamcirebel reagentebs 
SeuZlia gaadidos an Seamciros cementis 
xsnaris Zvradoba. cementis xsnaris damzade-
bisas reagentebs winaswar gaxsnian wyalSi; 
damamZimebel, mamsubuqebel da temperatura-
medegobis amwev danamatebs Seureven mWida 
nivTierebas damzadebis procesSi (specialu-
ri cementebi) an dacementebis win sawarmoo 
pirobebSi (cementis mSrali narevebi) [1_3]. 

cementis xsnaris Sedgenilobis gaangari-
Sebis mravali xerxi arsebobs. mis Tvise-
bebze gavlenas imdeni faqtori axdens, rom 
yvela faqtoris gaTvaliswineba maTematiku-
ri formulebiT ver xerxdeba. aqedan gamom-
dinare, cementis xsnaris Sedgenilobis 
gaangariSeba cdebis Sedegad miRebuli em-
piriuli formulebiT xdeba. xSir SemTxve-
vaSi, es gamosaxulebebi zust mniSvnelobebs 
ver iZleva da miRebuli sidideebis Semow-
meba sakontrolo nimuSebis damzadebiT da 
gamocdiT xdeba.  

 
2. ZiriTadi nawili 
Cven mier SemuSavebul iqna specialuri 

meTodi. am meTodis gamoyenebis mizania is, 
rom axleburad, zustad da efeqturad 
moxdes cementis xsnaris komponentebs So-
ris damokidebulebis dadgena da misi max-
asiaTeblebis gansazRvra maTematikuri mod-
elis gamoyenebiT.  

cementis xsnari, rogorc wesi, araerTgva-
rovani unda iyos. imis gamo, rom cementi 
ufro Zviria, vidre sxva danamatebi, cementis 
raodenoba SeZlebisdagvarad unda Semcirdes 
ara marto ekonomikuri mosazrebebiT, aramed 
egzoTermuli reaqciis Sesamcireblad. amde-
nad, yovelive es ganapirobebs satamponaJo 
narevis Sedgenilobis koreqtirebis auci-
leblobas. koreqtireba efeqturia, Tu qviSas 

axasiaTebs tenianobis erTgvarovneba an 
cvalebadi tenianoba mcire sazRvrebSi. 

cnobilia, rom cementis qvis masaSi ga-
damwyveti mniSvneloba aqvs danamatis, Ziri-
Tadad qviSis tenianobas da granulome-
trias (xreSi, Slaki da sxv.). 

orive pirobis gaTvaliswineba gansaz-
Rvravs mocemuli konsistenciis cementis 
narevis wyalmoTxovnilebas. 

qviSis tenianobaze dayrdnobiT unda mox-
erxdes wylis dozirebis koreqtireba, rac 
gansakuTrebiT arsebiTia satamponaJo samu-
Saoebis Cqari tempiT warmoebisas (burRvis 
dros samagri milebis da arsebuli sica-
rieleebis dacementeba). am samuSaoebis Cqa-
ri tempiT warmarTva xels uSlis da ar-
Tulebs cementis xsnaris komponentebis 
erTgvarovnebis SenarCunebas.  

Cven mier SemuSavebuli meTodi aris 
mcdeloba, rom axleburad moxdes qviSis 
raodenobasa da wyalmoTxovnilebas Soris 
damokidebulebis maTematikuri modelis aR-
wera. Tu mxedvelobaSi miviRebT, rom cemen-
tis xsnarSi qviSis masas Seesabameba dasaS-
vebi minimaluri wyalmoTxovnileba, maSin 
amocanis eqstremumis, kerZod, minimumis pov-
nis pirobis gaTvaliswinebiT, qviSis raode-
nobasa da wyalmoTxovnilebas Soris damo-
kidebuleba wrfivi ar iqneba, vinaidan ar 
gvaqvs eqstremumi. amave mizeziT es damoki-
debuleba arc kuburi iqneba. iqneba mxolod 
paraboluri, risi marTebulobac eqsperi-
mentiT dasturdeba [3, 4]. 

Tu  x qviSis dozirebuli raodenobaa,  ݒ 
_ wyalmoTxovnileba, maSin      ݒ ൌ ݔሺߙ ൅ ܾሻଶ ൅ ܿ ,          ܽ ൐ 0 

 ܽ, ܾ, ܿ damokidebuli sidideebia, romleb-
ic gansazRvravs parabolis formasa da 
mdebareobas. 

Tu ܺ௠௜௡ ൑ ܺ ൑ ܺ௠௔௫ dasaSvebi intervalia, 
maSin am intervalidan SeirCeva ଵܺ, ܺଶ,ܺଷ si-
dideebi da eqsperimentebiT gansazRvruli ݒଵ, , ଶݒ ,ܽ ଷ mniSvnelobebiTݒ ܾ, ܿ  sidideebi mi-
iReba Semdeg gantolebaTa sistemidan:                   ቐܽሺݔଵ ൅ ܾሻଶ ൅ ܿ ൌ ଶݔଵܽሺݒ ൅ ܾሻଶ ൅ ܿ ൌ ଷݔଶܽሺݒ ൅ ܾሻଶ ൅ ܿ ൌ  ଷݒ

AAaRniSnuli sistemis amoxsna rTuli ar 
aris, koeficientebis umniSvnelo cvlile-
bis gamo:  ൜ݔଵ ൅ ଶݔ10 ൌ ଵݔ10             11 ൅ ଶݔ101 ൌ 111 ଵݔ         ൌ ଶݔ    ,1 ൌ 1 

Tu I sistemaSi 11-s SevcvliT 11,1-iT, ma-
Sin          

 ൜ݔଵ ൅ ଶݔ10 ൌ ଵݔ10             11,1 ൅ ଶݔ101 ൌ 111 ଵݔ       ൌ ଶݔ   ,11,1 ൌ 0 
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miRebuls ewodeba cudad ganpirobebuli, 
arakoreqtuli amocana, romlis fizikuri 
Sinaarsis gaazreba SesaZlebelia nebismieri 
eqsperimentis SedegebiT. 

gamodis, rom ܽ, ܾ, ܿ; ,ଵݒ ,ଶݒ -ଷ miRebulia eqsݒ
perimentiT, amitom isini SemTxveviT sidi-
deTa realizaciad CaiTvleba.  

 

3. daskvna 
cementis xsnaris dasamzadeblad SerCeu-

li komponentebis Semcvelobis zusti gan-
sazRvrisaTvis SemuSavebul iqna specialuri 
meTodi, romlis gamoyenebiT SesaZlebelia 
cementis xsnaris Semadgenel masalebs Soris 
damokidebulebis dadgena da misi maxasia-
Teblebis dazusteba SemuSavebuli maTemati-
kuri modelis saSualebiT. amis magaliTia 
cementis xsnarSi qviSis raodenobasa da 
wyalmoTxovnilebas Soris damokidebulebis 

dadgena da koreqtireba, riTac satamponaJo 
samuSaoebis Cqari tempiT Sesrulebisas Se-
saZlebeli xdeba cementis xsnaris simkvrivis 
optimaluri sididis miReba. 
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Resume: There is considered process of boreholes cementation and there is shown, that for carring out of qualit-
ative tamping works, it is necessary the correct selection of cement solution components and precise calculation their 
quantity for improvement of tamping solution property. For the determination of selected component contents the 
special method is developed using of which gives possibility to determine dependence between the components of 
cement solution and to specify their characteristic using of mathematical model. 
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Департамент нефти и газа,  Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

Резюме: Рассматривается процесс цементирования  скважин; показано, что для проведения 
качественных тампонажных работ необходим правильный выбор компонентов цементных растворов 
и точный расчет их количества, что также значительно улучшает свойства тампонажных растворов. 
Для того чтобы определить содержание выбранных компонентов, разработан специальный метод, 
применение которого дает возможность установления зависимости между компонентами 
цементного раствора и уточнения их характеристик с применением математической модели. 

 
Ключевые слова:  цементирование скважин; цементный раствор; компоненты; математический 

метод. 
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АДДИТИВНАЯ СИСТЕМА СТРУКТУРНЫХ ИНГРЕДИЕНТОВ ДЛЯ РАСЧЕТА СТАНДАРТНЫХ 
МОЛЬНЫХ ЗНАЧЕНИЙ ТЕРМОДИНАМИЧЕСКИХ ПАРАМЕТРОВ БЕЗВОДНЫХ СИЛИКАТОВ 
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Тбилиси, ул. Костава 77 
E-mail: sarukhanishviliarchil@rambler.ru 
  

 
Резюме: Предлагается метод расчета стандар-

тных мольных значений трех термодинамических 

свойств (стандартных энтальпии ,298
o
fHΔ  и свободной 

энергии Гиббса ,298
o
fGΔ  образования вещества и 

стандартной энтропии 298
oS ) безводных силикатов, 

основанный на использовании аддитивной системы 
структурных ингредиентов в различных кристалло-
химических группах. Использование данного метода 
дает возможность получать стандартные мольные 

значения ,298
o
fHΔ  и ,298

o
fGΔ  с погрешностью не более 

1, а 298
oS  – не более 5%. 

Ключевые слова: аддитивная система; структур-

ные ингредиенты; коэффициент нивелирования; 
стандартные мольные значения; стандартная энталь-
пия; стандартная свободная энергия Гиббса; стан-
дартная энтропия.

 

1. ВВЕДЕНИЕ 
В настоящее время развитие науки и техники 

немыслимо без активного использования возмож-
ностей термодинамики в прогнозировании и реали-
зации процессов, протекающих в самых разнооб-
разных системах. Это обстоятельство приводит к 
необходимости накопления экспериментальных дан-
ных о термодинамических свойствах различных ве-
ществ и термодинамических параметров процессов, 
в том числе химических реакций.  

Сегодня, в результате появления новых воз-
можностей в повышении точности и надежности 
расчетов, термодинамика находит все новые сферы 
применения для оценки сотен тысяч реакций и 

нахождения оптимальных условий их реализации без 
проведения экспериментов. Однако интенсивное 
расширение круга химических соединений, входящих 
в состав исходных материалов или образующихся в 
ходе реакций, привело к тому, что экспери-
ментальное определение термодинамических пара-
метров различных веществ не поспевает за все 
возрастающей потребностью в новых данных.  

Этим было вызвано стремление к созданию 
различных методов сравнительного расчета термоди-
намических параметров веществ чуть ли не с самого 
начала зарождения основ термодинамики и их 
использования для решения практически важных 
задач. Оно актуально и по сей день.  

Не вдаваясь в детали уже разработанных и 
используемых сегодня методов расчета основных 
термодинамических свойств веществ (на эту тему 
опубликован не один десяток работ, например [1-3]), 
отметим, что различие между ними, по определению 
В. Киреева, в идеологии подхода к решению 
основной задачи. Эти работы можно подразделить на 
методы, основанные на использовании:  

• экспериментальных и иных данных для схожих 
с исследуемыми по строению и свойствам 
веществ;  

• справочных данных об исследуемых вещес-
твах;  

• различных закономерностей в значениях расс-
матриваемого параметра для различных 
веществ. 

 
2. ОСНОВНАЯ ЧАСТЬ 
Практика работ в сфере вычислений термоди-

намических свойств (т.с.) показывает, что стремление 
к изысканию закономерностей, охватывающих наи-
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более широкий круг вопросов, в большинстве случаев 
неоправданно, тогда как ограничение определен-
ными пределами применимости позволяет получать 
более точные и надежные результаты.  

Многие из разработанных методов дают 
возможность с той или иной степенью точности 
рассчитать т.с. веществ, но требуют нередко затрат 
большего объема времени на поиск достоверных 
сведений о разнообразных свойствах веществ и 
составляющих их компонентов, выходящих из облас-
ти термодинамики. Нередки случаи, когда эти 
свойства или не изучены или требуют дополни-
тельных данных для рассмотрения вопроса их 
влияния на тот или иной термодинамический 
параметр вещества.  

Оптимальным выходом из такого положения был 
бы учет при расчетах только т.с., составляющих 
конкретное вещество ингредиентов, т.е. использо-
вание при расчетах аддитивной схемы, подобно 
созданной, например, Келли, который обнаружил 

определенную идентичность значений 298
oS  силика-

тов и суммы энтропий составляющих эти силикаты 
оксидов.  

В целях создания подобной аддитивной схемы 
для определения основных термодинамических 
свойств силикатов предпринята работа, предлага-
емая вниманию читателя.  

Выбор в качестве объекта исследования соеди-
нений класса силикатов вызван следующими обстоя-
тельствами:  

1. Силикатные системы, включающие большое 
разнообразие как искусственных, так и природных 
соединений (минералов), при участии в их 
образовании довольно малого количества элементов, 
выделяются среди иных классов неорганических 
веществ впечатляющей многочисленностью, в которой 
число термодинамически «неопознанных» соеди-
нений оценивается более, чем в 50%.  

2. Общим для всех силикатов является наличие в 
них кремнекислородных тетраэдров, в которых связи 
между кремнием и кислородом настолько сильны, что 
при любой конфигурации структуры четыре атома 
кислорода всегда располагаются в вершинах 
тетраэдров, а разнообразие силикатов обусловлено 
числом и видом сочетания этих тетраэдров.  

3. Участвующие в построении силикатов иные 
элементы либо замещают атом кремния в центре 
тетраэдра (в меньшей степени), либо располагаются в 

пустотах, образованных тетраэдрами, в виде катионов, 
связанных преимущественно ионной связью с 
кислородами тетраэдров.  

4. Силикат может «принять» столько «пустотных» 
катионов, сколько трактуется валентностью анионных 
группировок, получаемых сочетанием тетраэдров 
и/или валентностью замещающего кремний катиона.  

5. Вид (тип) сочетания тетраэдров позволяет 
классифицировать силикаты на «изолированные» 
(силикаты с изолированными тетраэдрами), групповые 
(сочетание двух тетраэдров), цепочечные (цепочки из 
взаимноувязанных тетраэдров), слоистые (слои из 
тетраэдров) и каркасные (трехмерный каркас из 
тетраэдров). Хотя существуют разноречия по поводу 
причисления того или иного силиката к той или иной 
группе силикатов, основные принципы классификации 
не оспариваются.  

Вышеперечисленные обстоятельства должны дать 
возможность создания аддитивной системы расчета в 
пределах каждой из групп силикатов, т.к. в них 
сохраняется ингредиент аддитивности, обладающий 
наибольшим вкладом в энергетику силиката. Таким 
ингредиентом не может быть оксид, входящий в 
состав силиката, т.к. он не отражает основную суть 
силиката – степень увязывания тетраэдров. Ими могут 
быть соединения, выражающие сушность природы 
каждого из ингредиентов, участвующих в образовании 
силиката в каждой из перечисленных групп. Напри-
мер, для силикатов группы оливина (силикатов с 
изолированными тетраэдрами) такими ингредиентами 
могут быть RO·SiO2 и RO, взаимодействие которых по 
схеме  

RO·SiO2 + RO → 2RO·SiO2 
дает силикат группы оливина (RO – окисел 
двухвалентного катиона). Первый из них характеризует 
более высокую степень увязывания тетраэдров, чем в 
оливинах, а второй – вещество, вовсе не имеющее 
тетраэдров.  

Если в справочных источниках существуют 
надежные сведения об этих ингредиентах (мы их 
обозначаем понятием «структурные ингредиенты» 
(S.I.)), то сумма их стандартных мольных значений (

298, . .
o

S IP∑ ) должна давать величину, весьма близкую к 

стандартному мольному значению термодинами-

ческого параметра исследуемого силиката ( 298,
o

SilP ):  

298, . .
o

S IP∑ ≈ 298,
o

SilP  
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Степень приближения 298, . .
o

S IP∑ к 298,
o

SilP  зависит от 

природы расположенного в пустотах катиона и его 
воздействия на кислороды тетраэдра. Степень 
приближения может быть оценена коэффициентом 
приближения Ka:  

Ka = 298,
st

SilP / 298,
o

SilP , 

где 298,
st

SilP  - стандартное мольное значение т.с. 

силиката из справочных данных.  
Несомненно, что значения Ka для различных 

силикатов в пределах одной конкретной кристалло-
химической группы могут различаться, что приводит к 
необходимости вычислить Ka для ряда силикатов 
одной и той же кристаллохимической группы (не 
менее 2-3-х). Усреднение этих Ka позволит получить 
коэффициент нивелирования (KL). Тогда величина KL·

298,
o

SilP = o
SilR  должна дать значение стандартного 

мольного т.c. вещества, наиболее приближенного к 
реальному, что позволит использовать предлагаемый 
метод для расчета т.с. термодинамически еще 
«неопознанных» силикатов. 

Основная функция KL - в нивелировании различ-
ных сил взаимодействия «внететраэдрных», различ-
ных по природе ионов с «обитателями» тетраэдров в 
каждой из кристаллохимических групп силикатов, что 
использованием только S.I. не достигается. Несом-
ненно, что чем больше количество силикатов в 
каждой из групп силикатов с надежными и точными 
значениями т.с., тем меньше должна быть погреш-
ность расчета в пределах конкретной группы 
силикатов.  

Успешное использование метода аддитивной 
системы S.I. значительно зависит от надежности 
сведений о т.с. силикатов-«эталонов» и составля-
ющих его S.I. Последние –преимущественно простые 
соединения.  

Анализ информации о базе данных т.с. неорга-
нических веществ свидетельствует, что наиболее 
изучены и характеризуются надежными термодинами-
ческими параметрами оксиды. Не менее надежны 
сведения о т.с. большинства двухоксидных соедине-
ний, хотя для ряда из них значения характеризуются 
определенным разбросом. Наконец, по ориенти-
ровочной оценке только лишь 30% сложных 

безводных силикатов характеризуются незначитель-
ным разбросом значений т.с.  

Нами при опробовании предлагаемого метода 

были усреднены значения ,298
o
fHΔ , ,298

o
fGΔ  и 298

oS , 

представленные в [2,4-7], для всех участвующих в 
расчете соединений, что дало возможность выявить 
силикаты-эталоны для каждой из групп силикатов, 
установить S.I. и KL для них и определить погрешность 
расчета.  

Сведения о полученных результатах представлены 
в таблице.  

Анализ сведений, представленных в таблице, 
показывает, что предлагаемая аддитивная система 
структурных ингредиентов вполне пригодна для 

получения данных о значениях ,298
o
fHΔ  и ,298

o
fGΔ  для 

большого числа термодинамически неопознанных 
силикатов различных кристаллохимических групп. 

Что же касается 298
oS , то следует принять к сведению 

нижеследующие обстоятельства, которые, на наш 
взгляд, смогут положительно воздействовать при 
выборе метода расчета стандартной энтропии для 
большинства силикатов.  

Следует учесть, что из 25 силикатов-эталонов, 
позволивших термодинамически оценить около 60 
соединений, в 5 случаях погрешность определений 
была свыше 2 энтропийных единиц (э.е.) и лишь в 
двух – свыше 3-х (2NaO·CaO·3SiO2 и Na2O·Al2O3·6SiO2 
по 3,32 э. е.). В остальных случаях погрешность 
колебалась в пределах 0,1-1,65 э.е.  

Вторым доводом к возможности использования 

этого метода является то, что определение 298
oS не 

требует использования никаких «сторонних» сведе-
ний, кроме как термодинамических, не выходящих за 
пределы силикатов, ряда оксидов и несиликатных 
соединений. Последние, на наш взгляд, являются 
основной причиной увеличения погрешности ввиду 
разноречивости сведений об их т.с.  
Третьим доводом может быть то обстоятельство, что 
полученные результаты с большим основанием могут 
служить основой расчета высокотемпературной 
теплоемкости по Ландия в случае отсутствия 

сведений по 298
oS . 
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3. ЗАКЛЮЧЕНИЕ  
Аддитивная система структурных ингредиентов, 

на наш взгляд, может быть использована для 
термодинамической оценки химических реакций в 
качестве средства получения исходных данных об 
участвующих в них веществах. В то же время эта 
система позволяет судить о надежности данных, 
представленных в справочных источниках. 
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reziume: SemoTavazebulia uwylo silikatebis sami ZiriTadi Termodinamikuri Tvisebis 

(nivTierebis warmoqmnis standartuli moluri enTalpiis ,298
o
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Resume: There is offered calculation method of the standard molar values for three thermodynamic properties 
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o
fGΔ  of formation, also standard entropy 298

oS ) of waterless sili-

cates, based on the use of additive system of structural ingredients in various crystallographic groups. Application of 
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fGΔ  with error less than 1%, and in case 
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oS  – less than 5%. 
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This alphabet represents the masterpiece of Georgian 
civilization of Hellenistic epoch for mankind as it contains 
the encyclopedical information upon astronomy, mathe-
matics, chronology and theology; hence, it is considered 
the perfect example of Georgian Literature. The recogni-
tion of this phenomenon was resisted by the spread of a 
false notification, as if the Armenian Educator Mesrop 
Mashtots in 5th century, A.D. created the alphabet for 
Georgians and Caucasian Albanians along with the Arme-
nian alphabet. At the same time the notification by more 
reliable Georgian historian Leonti Mroveli stating, that the 
King Pharnavaz created the “Georgian Alphabet” in Helle-
nistic epoch was hidden. 

The falsification of historic facts and ignoring the lite-
rary masterpiece of an eminent importance has greatly 
damaged the alphabetic studies and research of Old 
World chronology, as the highest stage of developing al-
phabetic writing was left without the study by well-
known specialists [2-4] and their monographs lacked the 
materials depicting the civilizations of Georgian-
Babylonian relationships. 

 
2. THE BODY OF THE ARTICLE 
The genetic connection between the graphical systems 

of Phoenician and Greek alphabets is evident with cune-
iform script. The graphemes of these written expressions 

were created by simplifying cuneiform symbols, in particu-
lar, by means of its profile, by dividing the geometrical tri-
angle figure and by combining its separate elements, let-
ters with new shapes were created. After giving the sym-
metrical shape to the letters, the classical manometric 
Greek alphabet was created:  Α, Δ, Κ, Λ, Μ, Ν, Σ, Υ. 

The writing of Old Germans called Runes was used in 
Denmark, Norway, Sweden, Iceland and Greenland from 
I-II centuries to XII-XIII A.D. In spite of the fac,t that 
Runes are distinguished with their specific graphic sys-
tem, the influence of cuneiform writing is noted in the 
shapes of many Runes. 

The Asomtavruli alphabetic system is very different 
from the graphics of those above-mentioned writings. 
The astral principles are the basis of their graphics.   

The historical notifications of Greek and Roman au-
thors about the fact, that Colchis had possessed their 
own alphabet from the ancient times was proved by the 
scripts of “Phaestos Disc” and A-line” systems discovered 
on Crete isle dated back to II century of B.C. read out by 
the talented Georgian scientist Gia Kvashilava by Proto-
Georgian language [5,13]. Therefore we cannot state, 
that the stated casual phenomenon reveals genetic rela-
tions of Asomtavruli graphemes with A linear script sym-
bols (Picture 1). 

 

 

 
*   http://std.dkuug.dk/JTC1/SC2/WG2/docs/n3774.pdf 
 

Picture 1. Similar symbols of A-Linear written language and Georgian alphabet 
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Picture 4a. The samples of those cryptographic signs found in Khevsureti and Tusheti: 

a _ Cryptographic signs found in Khevsureti and Tusheti [8]; 
b _ Khevsureti. The signs from the church of Giorgi Nagvarmshvenieri in the village Biso [6]. 

 
Among those 23 graphemes of the Asomtavruli al-

phabet created on the motives of the variety of the sun 
fylfot symbols three of them repeat the half contour of 
the fylfot, as for the rest of the letters a horizontal or 
vertical line is added to their shape, the exception is  k 
_ has letter grapheme, which adds two lines to its fylfot 
skeleton (picture 5).  

The angle-type shape formed on the motif of the fyl-
fot ornament corresponds to the opinion expressed by 
Academician Ivane Javakhishvili upon the primary geo-
metrical shape of Georgian Asomtavruli Alphabet. 

"The famous scripts from Bolnisi Sioni and Jvari Mo-
nastery are written in Asomtavruli rounded letters. 
These monuments could not be considered as the prima-
ry, ancient samples of Georgian alphabet, as the 
rounded writing was preceded by the angle writing from 
which it is most frequently originated" [11, pg.204].  

It is true, that on the scripted stones from Nekresi and 
Rustavi belonging to the pagan epoch “ban”, “gan” and 
“chin” letters have a line and angle-like shape picture 6).  

Later on, the Asomtavruli alphabet system was per-
fected, the angle elements were enriched by circular 

lines and finally it got the contemporary monumental 
shape.  

From the paleographic point of view the script found 
in the piece of stone from Nekresi basilica (Picture 6a) is 
dated back to 4th century A.D. It should be underlined, 
that along with the open-headed angle-shape “ban” the 

same type of a “kar” grapheme is used . The last word 
of the first line “salalrim” should be correctly read. We 
think, that in this word instead of two k (L) two / (h) 
are written. The 5th letter of the second line has a differ-
ent shape k (L)  [12]. 

The 4th line of the N 1 gravestone from Rustavi is 
represented by two syllable words [11] and it is read as 
“vivi” on the basis of the fact, that the consonant gra-
phemes resemble the letter “v” from Caucasian Alba-
nians, which is a mistake. In fact, the “Jan” letters are in 
scripted on the stone and the name of the dead person 
should have been “Jiji”. It is interesting, that J-Jan with 
such shape is one of the varieties of J-Jan letter from 
Asomtavruli writing. 
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Picture 5. The scheme of creating graphemes 
of fylfot ornaments on the motives of Asomtavruli Alphabet 
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The whole number of Asomtavruli alphabet symbols 
represent ideograms. fldjhD.mwo], that serves to 
structure the alphabet, lunar and solar calendar systems 
and fixation of other ancient Babylonian astronomical and 
mathematical achievements, which explains the paleo-
graphic originality of the Georgian written language. 
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This alphabet represents the Georgian monument of 
the Hellenistic epoch. But only paradigmatic analysis of 
the alphabet gives us possibility to read the encyclopedic 
characteristic notes in astronomy, mathematics and 
chronology. Asomtavruli alphabet with its meaning is 
important creation of the world, the research and study 
of the stated alphabet has the meaning, that is common 
to all mankind. 

 
2. THE BODY OF THE ARTICLE 
“Due to the constant relationships with neighbouring 

countries Chaldean culture had a very strong influence 
on the cultures of different countries. The mystery of 
numbers was widely spread, which was an inseparable 
part of Chaldean science and culture. The cradle of mys-
tery of numbers as well as of the other mysterious 
sciences had been considered Ancient Chaldea from old 
times. Pythagoras developed Chaldean studies in Greece 
[1, pg.126,127].   

The authenticity of this historical notification points 
out the cycle of Saros equilibrium fixed by the number-
syllabus system in Asomtavruli system, which is due to 
Chaldean priests. The sum of meanings of one-name let-
ters from the group “An” equals to the number of lunar 
synod months in the “Saros” cycle [2]:  

1+2+3+9+11+13+18+20+24+25+33+35=223. 
The length of the synod lunar month is 29.5 days; the 

same is reflected in alphabetical order.  
In the historical notification by Teimuraz Bagrationi 

the influence of Chaldean culture on Georgian alphabet 
is proved:  

“The original writing of the priest is from the Jewish 
and Chaldean document and are similar to our Khutsuri 
letters” [3]. 

This is a very important notification to find a key to 
the mystery of Asomtavruli alphabet. 

It is important to guess the paradigmatic model of 
Georgian alphabet, which will help to reveal the myste-
rious information of those numbers encoded into them 
about the ancient Eastern astronomical-chronological 
achievements.  

Jan –], one among from the Asomtavruli letters is 
the most sacred graphemes. This is the one, which has 
got the straight lines in diagonal [4].The cross-like di-
agonal composite of the symbol shows, that the meaning 
of the letter Jan and its cardinal number is the crypto-
gram of Georgian Asomtavruli alphabetical order. 

The cryptogram shows, that in order to read out the 
mysterious information about  the alphabet its 36 num-

ber-letters should be put in line according to the square 
matrix of the line six  6×6= 36. “Jan” letter-grapheme 
shows the scheme of crossing diagonals of square alpha-
betical order, the horizontal long line is added to its left 
side  ]35. In this case “Jan” symbol connects the letter-
numbers of square alphabetical sources according to the 
following scheme and the square alphabetical order of 
the sixth line (category) is a very informative system.  

 

   and      
 

The meanings of natural numbers in the horizontal, 
vertical or diagonal directions form the arithmetical pro-
gressions of various characteristic features, which give a 
great possibility of conducting a paradigmatic research.  

In the diagonal direction the group contains 1-36 
natural numbers and the number difference between 
them is 7. The numbers 6-31 are located according to the 
sequence of their meanings on the diagonal of the re-
verse direction and it increases by 5, the number quanti-
ties among lines differ by 6. Hence, according to the 
cryptogram of the letter “Jan” the Georgian alphabet 
should be put in order to make 5 and 7 number differ-
ence arithmetical progression in the diagonal directions. 
This is revealed not only in the graphical shape of the let-
ter “Jan”, but also in the characteristic feature of its car-
dinal number. 35 is a composed number and it 
represents the product of two simple numbers 5 and 7.   

“Jan” cryptogram is a central informational code of 
the alphabetical number-letters.  

As the alphabetical order represents the 6x6 arith-
metical progressions with number 1, the location of such 
36 numbers in the square table boxes gives us a common 
magic square, in which the sum of the numbers in vertic-
al or horizontal directions is 222, as for the sum of the 
letters in each diagonal direction is 111 and it is called a 
magic number (picture 1).  

The founder of Georgian paleography Ivane Javak-
hishvili considers, that primarily the Georgian alphabeti-
cal line contains 35 letters, later 36th  one  “hae” was 
added to it, which was shifted from the eighth position 
and the letter e- eighth occupied its place [5]. As it 
seems after this case the letters were located according 
to the square matrix 6x6, which made it possible to put 
valuable information in the encoded form in Georgian 
alphabetical order.   

14 15  16   

21  22  

50 60  70   

300  400
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Picture 1. The location of Asomtavruli alphabet number-letters in the sixth matrix 6x6 
 

The name of the numbers according to the Georgian 
numbering system is produced by means of addition 
(twenty two: 20+2), multiplication (forty: two multiplied 
on 20) or both multiplication and addition (forty-two: 
2x20+2=42). Taking this principle into consideration the 
alphabet starts with the one-name triple letter combina-
tions following each other  - an, ban, gan, the cardinal 
number of which is a complete number 6 (1+2+3=6), as 
for each adding component it is subtracting at the same 
time. Although apart from the other complete letters, on 
the basis of the multiplication of 6, its dividing numbers 
are complete numbers as well.  The average of the triple 
letter combination is 2, as for the 36 letter Georgian al-
phabet, its first complete square is 62=36. On the basis of 
such remark the decoding key to the alphabet cryptona-
lization it will be useful to apply the addition, multiplica-
tion of the letters, defining their average or giving it in 
qua. 

We are conducting the paradigmatic analysis of al-
phabetical square. 111 is a very important number as it 
carries a mysterious meaning. On each diagonal the sum 
of the pair letters located symmetrically is 37. f.e.:  

1 + 36 = 37     8 + 29 = 37 
15 + 22 = 37         37 × 3 = 111 

Hence in the Asomtavruli square order triple prin-
ciple is working out and not to make it unclear for the 
offspring at the end of the alphabet the symbol Hoe is 
located on the 37th position. By introducing this symbol 
the sum of the alphabetical numbers and letters equals 
to 1000-e. However, not only these two factors condi-
tioned the introduction of the 37th symbol. This position 
is occupied by the number 19, which is the symbol of lu-
nar-solar calendar equality of Metoni cycle:   

37
703 19
37

M = =  where, 703 - is the sum of the nat-

ural numbers from 1 to 37.   
At the beginning we will discuss a diagonal, which 

crosses the lunar ideogram. There are number-signs 1, 8, 
15, 22 and 29 on it (picture 2). f1 and w29   equals with 
new and old moon and their sickle shape and age. The 
letters of names ending on the letter “e” are in the mid-

dle.  8(he),   Q 15(ie) and D22(we) also reflect the 

changes of lunar phases.  
The moon has a shape of a half-disco moon, when the 

moon age is = 471
d  and 122 2dAge =  equals to day and 

night. These phases equal one-name half-vocal letters     

8(he), D22(we) and the hoping element is added to 

vertical line of the graphemes.   After the new moon ap-
pears in 14-15 days the full moon age becomes Age = 
14,d8, which is equal to the representative of the same 
one-name letter group  Q15(ie). It is true, that this letter 
like the grapheme noting the other moon divides it from 
other letters by hooping (sickle) elements, however, the 
16th letter grapheme has a determinative function, which 
represents the circle line from the right side by the hoop-
ing element added from below  j16-on, which means that 
the full moon of this age has a shape of the sun.  

The second diagonal direction, which has the letters 
6, 11, 16, 21, 26, 31 located on it, represents the sun di-
agonal (picture 2). First of all it is due to the fact, that 
16th letter is the sun ideogram and it has an Egyptian 
name of the sun “on”. The triple letters are created by 
the following letters on the diagonal 6 + 31 = 37, 11 + 26 
= 37, 16 + 21 = 37, which are the pairs of symbols charac-
teristic to division of astronomical seasons and an annual 
movement of the sun around the zodiac circle. 
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Picture 2. the diagonals o

At the head of the sun diagonal the
is located. R Pataridze considers [6], th
a graphical essence d of inequality, ex
less grapheme. At the end of the diago
a share ideogram. In order to guess t
equality and what share is shown se
Georgian square alphabetical order and
dinal meanings of those numbers at t
agonals d6 o31: 

6 × 31 = 186 
The multiplication of sixth and th

and also their ideograms show, that 
seasonal astronomical phenomenon fro
to autumnal equinox counts at about 1
astronomical season from autumnal  
equinox is shorter and counts at about
equinox takes place on the 20th or 21st 
tumnal equinox occurs on 22nd or 23rd o

We will discuss the second pair of
triple 11 + 26 = 37 

The 11th and 26th letter pair, k’ar a
to each other from the acoustic and p
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Winter  equilibrium          - Spring equilibrium
 

-  Summer equilibrium       - Autumn equilibriu
 

of solar and lunar calendars of Asomtavruli square alphabe
 

e sixth letter “Vin” 
hat this d-letter is 
xpressing more or 
nal the 31 letter is 
the essence of in-
ecretly in Iberian-
d multiply the car-
the end of the di-

irty-first numbers 
the period of the 

om vernal equinox 
86 days, as for the 
equinox to vernal 
t 179 days. Vernal 
of March, and au-

of September.    
f the sun diagonal 

and q’ar, is similar 
physiological point 

of view. The second season of 
help of it.  

There are two different gra

_ kan and - kan. In both ca

tical lines show, that the neight
letters form the three-letter b
of information. We will sum u
dinal meanings of these lett
length of a non-leap year.    

102+112+12
On the sun diagonal the le

the 26th letter - Kar. The same
parallel line of the moon, whic
the 19th and 33rd letters. Th
symbol of the sun, as for the 
time term. Besides, Kar letter 
vertical line, which is followed
at the top.  Hence, “kar” letter 
which marks the seasonal h
around the sun zodiac circle.  

On the 26th position the sola
astronomical phenomenon. Dur

2010 

 

 

m 

m  

etical order 

the sun is shown with the 

aphemes of the 11th letter  

ases the right and left ver-

tbouring tenth and twelfth 
loc carrying a certain type 

up the square sums of car-
ters and we will get the 

22=365 
etter “Tsil” is preceded by 

e position is crossed by the 
ch is the number-letters of 
e 19th letter “Rae” is the 
 33rd letter khan, it is the 
grapheme represents the 

 by the half-circle element 
grapheme is an ideogram, 

alf-circulation of the sun 

ar opposition is shown as an 
ring winter  solar opposition 
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the distance between the sun and the horizon is the short-
est. At this time the day is the shortest, which is followed by 
the longest night. Winter  opposition is the beginning of the 
astronomical winter. When there is summer opposition the 
sun reaches its culmination. It is too far from the horizon. A 
day at summer opposition is the longest and this is the be-
ginning of the astronomical summer.      

The winter opposition takes place on the 21st or 22nd 
of December, as for summer opposition it occurs on the 
21st or 22nd of June.  

The period from winter equinox till summer equinox 
contains 26 seven-day weeks. As it seems, according to 
the Schumerian-Babylonian calendar time was counted 
up and introduced on the basis of the seven-day week 
solar opposition.  

Seven-day week recording is connected not to the so-
lar phase changes but to the solar opposition. This is a 
very important calendar fact, which is marked by the 
means of Iberian-Georgian system and the letter 26-kar 
meaning and its ideogram grapheme. The well-
argumented version appeared to explain why Babylo-
nians use seven-day week recording, during recording 
time along with day and night, a month and a year.  

In the Iberian Asomtavruli square the epoch of the 
sun calendar is vividly seen. In the rectangle frame 19-4-
18-33 in one end of the line, which is located in parallel 
with the sun diagonal the solar symbols are noted [33  
and l4, (picture 2), as for the symbols from the oppo-
site sides [33 under the name “Zhan” and the symbol ;18 

“Zhan”. “Jan” letter has a acrophone as the first letter of 
“Jan”, as for the “Jan” its number sum is 33 

18(;)+1(f)+14(y)=33) and equals to “Khan” cardinal 

number.   
“Jan” grapheme nucleus is surrounded with the sin-

gle-name letters with the similar names (picture 3). In 
the horizontal direction this is a Nar-Par pair of letters, 
which help to divide cardinal numbers of the letters 15 
and 16 and their sum is 31. In the solar diagonal direc-
tion the similar Kan and Kar letters help to surround the 
cardinal numbers 16 and 21, the sum of which is 37.    

In the literary masterpiece dated back to the 4th cen-
tury “Praise and Exaltation of the Georgian Language” is 
marked, that “every mystery is buried within the lan-
guage” and there is a hint at the letter, which has a 
name of “Tsil”. “Tsil” is the 31st letter and its positional 

module is  
31

496 16
31

M = = . The sum of the second pair 

of numbers of the cryptogram is 37, which equals to the 
letter “Hoe”, the positional module of which is 

37
703 19
37

M = = .     The meaning of the one positional 

module pints out at the sun circular ideogram j16, as 
for the second – the symbol of the sun is the cardinal 
number of  h19 the numeral characteristics of which is 
used to calculate the length of the sun calendar year.   

We will multiplн the numbers given on the crypto-
gram and conduct the analysis of the received results: 

31×37=1147 
The word “Tsil” is the synonym of the fraction “Tsil”. 

We will define the share of the movable and immovable 
year (S=365; S=365,25) in the number  1147  

1147:365=3,1447 

1147:365,25=3,140318 

π=3,14 
Hence, in Georgian square alphabetical order it was 

proved the mathematical approach πS=3,14X365,25 of 
the visible surrounding to the zodiac circle, which we will 
call zodiac or ecliptical constant, which approves the 
Asomtavruli alphabet “rounding” name [7].   

In Georgian Alphabetical order recording π with such 
accuracy represents the phenomenal outcome.   

 

 
 

Picture 3. “Jan” cryptogram position and the single-name  
and similar vocal letters around it in the framework  

of the Iberian alphabetical square. 

 

Now we will conduct the analysis of the alphabetical 
counting of letters at the end of “Jan” cryptogram 
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In the horizontal direction is shown the number 
50+60+70=180, as for the sum of the paired number-
letters in the left side vertical line of the cryptogram it 
equals  60+300=360. Hence, the meanings of the full and 

half circles of the moon and the sun around their axis is 
shown in degrees _ 360º and 180 º.  

Single-name “in” and “chin” letters are surrounded 
by the number-letters in the right-hand vertical direction 
of the cryptogram, their cardinal numbers are 16 and 22 
(picture 1). The average of these letters equals with the 
figure of the calendar equality of the moon and the sun: 

16 22 19
2
+ = . The same cardinal number is counted by 

their alphabetical numbers 70 and 400. Their average is 

235 70 400 235
2
+⎛ ⎞=⎜ ⎟

⎝ ⎠
.  

Hence, the right-hand side of the cryptogram shows 
the 19-year circle calendar formula of the Methoni circle: 

19S=235l 
where: S _ the length of the sun-year; 
l _ the length of the synod moon month. 
In the paradigmatic analysis of the alphabet was 

shown the same mathematical approach, which had 
been discovered by N. Kandelaki and G. Tsertsvadze, 
when studying the number characteristics of the diph-
thong e (jD) [2]. 

Hence, one basis of the syllabus-number and num-
ber-graphic distributional analysis, the astronomical 
events are shown in the alphabetical order and impor-
tant calendar parameters.  

By means of paradigmatic and distributional analysis 
it has been proved, that Asomtavruli alphabet is a struc-
tured system, which contains astronomical, mathemati-
cal and calendar information. It has been essentially a 
perfect work of “Georgian Literature”, that has reached 
modern times  - a masterpiece of Georgian civilization of 
Hellenistic epoch.   

3. CONCLUSION 
If the 36-letter Georgian alphabet is placed accord-

ing to six-by-six matrix 6×6, there will be obtained a mag-
ic square, in which figure signs create arithmetical pro-
gressions. Such placement of the alphabet letters was 
called by the authors Iberian-Georgian alphabet square. 
The graphical system of the Asomtavruli alphabet cardi-
nally differs from the graphics of the Phoenician and 
Greek scripts. It is based on astral motives.  

The only inclined grapheme  “Jan” - ] represents 
the cryptogram. It indicates, that in order to reveal  fixa-

tive information of the Georgian Asomtavruli Alphabet 
the Georgian letters need to be placed according to the 
six-by-six matrix. 

There is justified by the paradigmatic and distribution 
analysis, that the Iberian-Georgian alphabet square 
represents the distribution system, that includes astro-
nomic, mathematical and calendar information. The 
Asomtavruli alphabet system is a masterpiece of the 
Georgian civilization of the Hellenistic epoch. 
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uak 811/1633 
asomTavruli anbanis paradigmatuli analizi 
r. gvetaZe, d. gvetaZe 
metalurgiis, masalaTmcodneobisa da liTonebis damuSavebis departamenti, saqarTvelos 
teqnikuri universiteti, saqarTvelo, 0175, Tbilisi, kostavas 77 
 
reziume: asomTavruli anbanis paradigmatuli sistemis analiziT gairkva, rom 36-asoiani  
qarTuli anbani dalagda meeqvse rigis kvadratuli matricis mixedviT 6×6, miRebul iqna 
magiuri kvadrati, romelSic ricxvniSnebi qmnis ariTmetikul progresiebs. asomTavrul 
asoTa aseT ganTavsebas avtorebma uwodes iberiul-qarTuli anbanuri kvadrati. kvadratis 
erTi diagonali mTvaris fazaTa cvlilebis ganrigs avlens da mTvaris diagonali ewoda. 
am diagonalze ganTavsebuli ricxvniSnebi 7-iT zrdad ariTmetikul progresias qmnis. kva-
dratis meore diagonalze mzis weliwadis sezonuri movlenebia asaxuli da mas mzis di-
agonali ewoda. mzis diagonalze mdebare ricxvniSnebi 5-iT zrdad ariTmetikul progre-
sias qmnis. am kvadratis paradigmatulma analizma srulyofilad warmoaCina masSi dafiq-
sirebuli astronomiuli da maTematikuri ideebi. 
 
sakvanZo sityvebi: paradigmatika; asomTavruli anbanuri sistema; iberiul-qarTuli anbanuri 
kvadrati; mzis diagonali; mTvaris diagonali; metonis cikli; zodiaquri wre; astronomi-
uli parametrebi. 

 

 
 
УДК 811/1633 
ПАРАДИГМАТИЧЕСКИЙ АНАЛИЗ АЛФАВИТА АСОМТАВРУЛИ 
Гветадзе Р.Г.  Гветадзе Д.Р. 
Департамент металлургии, материаловедения и обработки металлов, Грузинский технический университет, 
Грузия, 0175, Тбилиси, ул. Костава 77  

 

Резюме: Приведён анализ парадигматической системы древнегрузинского алфавита Асомтаврули. 
Показано, что финикийская и греческая письменные системы созданы путём комбинации графических 
элементов клинообразных знаков письма. Графическая система алфавита Асомтаврули кардинально 
отличается от перечисленных письменностей. Она создана на основе астральных графических мотивов. 

Показано, что в случае расположения 36-буквенного грузинского алфавита в квадратной матрице шестого 
ряда 6×6, получается магический квадрат, в котором численные знаки образуют арифметические прогрессии. 
Такое расположение алфавита Асомтаврули авторы назвали Иберийско-грузинский алфавитный квадрат 
(ИГАК). 

На одной из диагоналей ИГАК отражен порядок смены лунных фаз и она названа лунной. Расположенные 
на этой диагонали численные знаки образуют арифметическую прогрессию с разностью 7. На второй диагонали 
квадрата зафиксированы сезонные явления солнечного года и названа она солнечной диагональю. Численные 
знаки, расположенные на солнечной диагонали, образуют арифметическую прогрессию с разностью 5. 

Парадигматический анализ ИГАК выявил зафиксированные в алфавите астрономические и математические идеи. 
 
Ключевые слова:  парадигматика; алфавитная система Асомтаврули; Иберийско-грузинский алфавитный 

квадрат; солнечная диагональ; лунная диагональ; цикл метона; зодиакальный круг; астрономические 
параметры. 
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arqiteqturis, urbanistikis  
da dizainis seqcia 

 
 

uak 712.25 
Tanamedrove baRebi xelovnur safuZvelze da maTi tipologia 
e. TevzaZe 
arqiteqturis da qalaqTmSeneblobis (urbanistikis) departamenti, saqarTvelos teqnikuri 
universiteti, saqarTvelo, 0175, Tbilisi, kostavas 77 
 
E-mail: urbia@wanex.ge 

 

 
reziume: ganxilulia xelovnur safuZ-

velze baRebis mowyobis socialuri safuZ-
veli da am baRebis tipologia, saxuravis 
gamwvanebis ekologiuri efeqti. saxurav-
baRebis ganviTarebis istoriuli etapebi, 
maTi evolucia da saxurav-baRebis mowyobis 
evropuli da amerikuli gamocdileba. sxva-
dasxva tipis saxlis (xis, aguris, qvis) sax-
uravze gamwvanebis mowyobis konstruqciuli 
SesaZleblobebi. Senobis saxuravis kon-
struqciuli sqemebi eqstensiuri da inten-
siuri gamwvanebis SemTxvevaSi. aRniSnulia 
Tbilisis xelsayreli klimaturi pirobebis 
gaTvaliswinebiT saxurav-baRebis mowyobis 
mizanSewoniloba.  

 
sakvanZo sityvebi: saxurav-baRi; dakide-

buli baRebi; ekologia; gamwvaneba; mcena-
reebi; konstruqciuli sqema; konstruqci-
uli elementebi; eqstensiuri gamwvaneba; in-
tensiuri gamwvaneba. 

 
 
1. Sesavali 
brtyeli saxuravebis gamoyenebis ideam 

ara marto moipova saerTaSoriso aRiareba, 
aramed praqtikulad xorcieldeba msofli-
os TiTqmis yvela qveyanaSi – dawyebuli 
kanadidan avstraliamde da iaponiidan ar-
gentinamde. 

aRsaniSnavia, rom qalaquri binebis mcxov-
rebTa damatebiT mwvane nargavebiT uzrun-
velyofis programa yvelaze mkacri klimatis 
qveyanam, kanadam warmoadgina monrealis msof-
lio gamofena eqspo 67-ze. iq gamofenili iyo 
eqsponati saxlebi gamwvanebuli lojiebiT da 
terasuli aivnebiT, Sesrulebuli naturalur 
zomebSi. es idea mravali arqiteqtoris mier 
iqna atacebuli umal da isini gaSenda sxva 
qveynebSic rogorc Zvel, aseve axlad 
daproeqtebulebSi. 

saxurav-baRebis mTeli speqtri mxolod 
ramdenime ZiriTadi tipiT SeiZleba Semo-
ifarglos. ucxour praqtikaSi damkvidrda 
zogadi termini – “saxuravis landSafti” 
(roofscape). landSafturi daproeqtebis msof-
lio praqtikaSi zogadad miRebulia Semdegi 
terminebi “baRi saxuravze” an “dakidebuli 
baRi” (roof garden, hanging garden). 

qalaqeli, romelic cxovrobs da muSaobs 
maRliv SenobebSi, moklebulia cocxal bu-
nebasTan kontaqts, mowyvetilia miwas da ga-
nicdis arasasiamovno SegrZnebas, vizualur 
diskomforts, gansakuTrebiT, mezoblad gan-
Tavsebuli Senobebis usaxuri saxuravebis 
Tu fasadebis Semyure. 

 
2. ZiriTadi nawili 
cnobilia, rom Tanamedrove Senobebis 

saxuravi sicxis dros 800 C-mde xurdeba, 
gamohyofs ara marto siTbos, aramed mavne 
mfrinav nawilakebsac, rac mniSvnelovnad 
auaresebs qalaqis sahaero auzis mdgoma-
reobas da uaryofiTad moqmedebs qalaqis 
klimatze. 

Tanamedrove qalaqisTvis es gardauvali 
movlena SesaZlebelia Semcirebul iqnes 
swored saxuravebis gamwvanebis xarjze. ase, 
magaliTad, germanelma mecnierebma daadgi-
nes, rom Senobis saxuravis temperatura, 
gamwvanebuli zedapiris xarjze, SesaZlebe-
lia zafxulSi daweul iqnes 250C-mde. gam-
wvanebuli saxuravis sadReRamiso temperatu-
ruli reJimi Cveulebriv rulonur gadaxur-
vasTan SedarebiT mniSvnelovnad umjobes-
deba ara marto zafxulSi, aramed zamTar-
Sic. didia aseve sxvaoba Senobis zeda 
sarTulebsa da saxuravis baRebs Soris, igi 
daaxloebiT 17_180C-ia da gansakuTrebiT 
sagrZnobia cxel amindSi, rac aseve metyve-
lebs saxuravis gamwvanebis upiratesobaze. 

saxuravebze darguli mcenareebi amcirebs 
mtvrianobas qalaqSi. cxel dReebSi dam-
tverili haeris nakadi Cerdeba xeebisa da 
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buCqebis varjSi, foTlebis 
pirze. mSral amindSic ki ar
gazonebisa da buCqebis sivrce
mde mtvers, xolo morwyvis
efeqti ufro didia. cnobili
reuli fena amcirebs mavne el
gamosxivebas da icavs saxura
ciebs ultraiisferi sxivebisg
icavs saxuravs sxvadasxva meqa
nebisgan. 

 
gamwvanebuli saxurav
ekologiuri upirate

 

 
sur. 1. .A - gamwvanebis xarjze mni

mcirdeba saxuravis temper
Б - mwvane nargavebi STanTqavs mtvers
damatebiT Tboizolacias; В - mniSvn

gadaxurvis xmaurdamcavi efeqtic
nawilobriv Seiwoveba da orTql

mniSvnelovnad amcirebs saxuravidan 

 
kvlevebiT damtkicebulia 

mniSvnelovani xmaurdamcavi e
xmaurs 2-dan 10 decibelamde
Zalian mniSvnelovania im r
romlebic sawarmoo teritori
tis asafren bilikebs da ms
gistralebs esazRvreba.  

40 sm-iani balaxiT dafarul
akavebs 20% atmosferul nale
asufTavebs haers mikrobebisgan
naxSirorJangs, toqsikur gaz
gamohyofs Jangbads. germanel
Subertma r. da maisterhauzm
rom 150 m2 balaxiT dafar
uzrunvelyofs Jangbadis wli
100 kacze. 
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xaoian zeda-
cTu ise didi 
eebi iWers 50%-
s SemTxvevaSi 
ia, rom mcena-
eqtromagnitur 
avis konstruq-
gan, balaxi ki 
anikuri dazia-

vebis 
esoba 

 

iSvnelovnad  
ratura; 
s da warmoadgens 
nelovania aseTi 
c; Г - naleqebi 
ldeba, es ki 
wylis Cadinebas 

mcenareebis 
efeqtic. isini 
e amcirebs. es 
raionebisaTvis, 
iebs, aeropor-
sxvil avtoma-

li miwis fena 
eqs. mcenareebi 
n da STanTqavs 
sa da mtvers, 
ma mecnierebma 
ma gamoTvales, 
uli saxuravi 
iur moTxovnas 

baRebi terasebsa da s
droidanaa cnobili. mis 
asureTi da babiloni. c
leonard vuleim, rodes
samefos dedaqalaqi ur
ratebis terasebze ipov
Tebi. am nagebobebis asa
welia da SesaZloa swo
niebuli bibliaSi, rogo
aseve cnobilia, semir
baRebi, rogorc samyaro
mogvianebiT aRmosavleT
celda Zvel saberZneTs
ZneTSi damkvidrda saxur
lebiT morTvis tradici
cia gadavida Zvel r
herkulanumis gaTxrebis
ferfliT dafaruli 
misteriaSi _ herkulan
luri iyo mavzoleumi r
ravze kviparosebi izrde

italia saxelganTqmu
riodis baRebiT. 1400 
aSenebuli iyo vila med
semiramidas dakidebuli
analogad SeiZleba iqn
XVII saukuneebSi aSenebu
vale dakidebuli baRe
tbis piras kunZul izo
ganmavlobaSi baRebma sa
ba pova CrdiloeT evr
SveicariaSi, ruseTSi 
peterburgSi). 

baRebi saxuravebze (m
asaxavs sazogadoebis m
ekologiurad sufTa ga
drove arqiteqturis er
ni amocanaa.  

 

 
sur. 2. babiloni.

dakidebuli

 

2010 

 
saxuravebze uZvelesi 
samSoblod iTvleba 

cnobilma arqeologma 
sac Zveli Sumerebis 
ra aRmoaCina, ziku-
va msxvili xis naS-
aki daaxloebiT 2500 
ored is aris moxse-
orc babilonis koSki. 
ramidas dakidebuli 
os meSvide saocreba. 
Tis kultura gavr-
sa da romSi. saber-
ravebis qoTnis yvavi-
ia. Semdeg es tradi-

romSic. pompeisa da 
sas aRmoCenil iqna 
baRebi, mag., vila 
umSi. aseTive unika-
romSi, romlis saxu-
eboda. 
ulia aRorZinebis pe-
wels florenciaSi 

diCi baRiT saxuravze. 
i baRebis Tavisebur 
nes miCneuli XVI _ 
uli terasebi brwyin-
ebiT lago majores 
ola belaze. droTa 
axuravebze gavrcele-
ropaSi _ germaniaSi, 

(moskovSi, sankt-

mosuli warsulidan) 
moTxovnas icxovros 
aremoSi, rac Taname-
rT-erTi mniSvnelova-

  

. semiramidas  
i baRebi 
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sur. 3. CrdiloeT italia. sasax
izola belaze (lago majores 

 
XX saukunis dasawyisSi e

ravebis gamoyenebis ideam imZ
eWvgareSea xeli Seuwyo cno
torebisa da qalaqTmSenebleb
da Teoriulma naSromebma. ma
cnobili frangi Teoretikosi 
le kobuzie da amerikeli 
raiti. 

axali arqiteqturis saprog
le korbuzie swored saxur
nebis Temas exeboda. mis Semo
kvidreobaSi mTavaria mis 
vebuli xuTi ZiriTadi princi
man `Tanamedrove arqiteqtur
wertilebi" uwoda. maT Sor
rebiT sainteresoa pirveli 
kolonebi da saxurav-baRebi. 

_ pirveli principi saSua
landSaftis arqiteqtors miw
gamoiyenos mcenareebis dasar
Senobebi SeiZleba Segxvdes 
maT uwodeben “saxlebs fexebz

_ meore princips iyeneb
uWeren sxva Tanamedrove ar
magram TviT le korbuzies e
ganxorcielebuli proeqti, 
mcire zomis vilebiT da 
msxvili sacxovrebeli komple
ricaa ”sacxovrebeli erTeul
da erTiani sacxovrebeli ko
rezSi, gamwvanebuli saxurav-t

msoflio mniSvneloba Se
Candigarhma indoeTSi, romel
korbuzies proeqtiT 1950 _
warmodgenilia baRebis grand
bli administraciuli Seno
vebze. erT-erTia Statis asamb
romlis farTobi 10 000 m
Senobis saxuravze axmamabadS
giganturi wyalsatevi – wyl
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xle kunZul  
tbis piras) 

evropaSi saxu-
Zlavra, rasac 
bili arqiteq-
bis proeqtebma 
aT Soris iyo 
da praqtikosi 
frank loid 

gramo punqtad 
avebis gamoye-
oqmedebiT mem-
mier damuSa-

ipi, romlebsac 
ris amosavali 
ris gansakuT-
ori: sayrdeni 

alebas aZlevs 
wa nawilobriv 
rgavad. msgavsi 
bevr qalaqSi. 

ze”.  
ben da mxars 
rqiteqtorebic, 
ekuTvnis bevri 

dawyebuli 
damTavrebuli 
eqsebiT, rogo-
li" marselSi 
ompleqsi nant-
terasebiT. 
iZina qalaqma 
ic aSenda le 
 1960 ww. aq 
iozuli ansam-
bebis saxura-
bleis sasaxle, 
m2-ia. muzeumis 
Si man moawyo 
lis baRi ked-

lebze gadmosuli for
korbuzies ver warm
qalaqebi saxurav-baRebis

XX saukuneSi cnobi
SemoqmedebaSic aisaxa e
naklebad, vidre le 
debaSi. frank loid
(amerika) aproeqtebs da 
rans saxurav-baRiT. 
gropiusi kelnSi aSene
restorniTa da baRiT sa

30-ian wlebSi, lond
uli Senobis VI sarTu
`deri end tomsis” sa
farTobi 4000m2 Seadgen
iyo 30m simaRleze. es 
Semonaxuli. igi sainte
arqiteqturuli Tvalsaz
aRWurvilobaTa sistemiT
nawilSi did farTobze
aSenebuli, mis marcxniv
patara baRi, erTi vi
dagegmarebuli da meor
msgavsad. Sadrevani gad
viqtorianuli baRis c
sebuli. aq izrdeboda
leRvi da sxva egzotiku
saxiT baRma 1973 wlam
Senobas funqcia Seecva
rania ganTavsebuli. b
Tumca SenarCunebulia 
restorani, ganTavsebul
intensiuri satranspor
dvili oazisia. 

amerikelebi iziarebd
dilebas. amerikul qal
iorkSi XIX saukunis
saukunis dasawyisSi sa
vebs ukve iyeneben baRe
franciskoSi gaCnda 
garaJebis saxuravebze. m
Tadi saqveiTo gza 
Senobis saxuravze. 

amerikaSi rTuli sat
bis pirobebSi didi gav
vanma" baRebma, romlebic
yveba satransporto gze
kvelze mowyobili xide
lebiT, rac uzrunvelyo
saqveiTo moZraobis gayo
ian wlebSi qalaq okle
5-sarTuliani garaJis 
msxvili baRi. proeqtis 
soni. baRi mowyobilia 
tonis filaze. Sesveneba
lobdnen gverdiT ganT
lebis TanamSromlebi. g
yenebulia Semsubuqebul

2010 

 
rToxlis xeebiT. le 
moedgina momavlis 
s gareSe. 
ili arqiteqtorebis 
es idea, Tumca ufro 
korbuzies Semoqme-

d raiti CikagoSi 
aSenebs did resto-

1914 wels valter 
ebs saofise Senobas 
axuravze da sxva. 
donSi, administraci-
ulze gaSenda baRi, 
axelwodebiT. baRis 
da da ganTavsebuli 
baRi dResac aris 

eresoa landSaftur-
zrisiT da sainJinro 
T. baRis centralur 
e Cais pavilioni iyo 
v da marjvniv ki _ 2 
iqtorianul stilSi 
re espanuri patios 
dasasvleli xidebiT 
centrSi iyo ganTav-
a palmebi, yurZeni, 
uri mcenareebi. aseTi 
mde iarseba. Semdeg 
ala da axla resto-
baRma saxe icvala, 
mwvane nargavebi. es 

li qalaqur garemoSi 
to moZraobiT, nam-

dnen evropul gamoc-
laqebSi, kerZod, niu-
s bolos da XX 
astumroebis saxura-
bis mosawyobad. san-
skverebi miwisqveSa 
mag., harvardSi Ziri-
gadis biblioTekis 

transporto moZrao-
rceleba pova `xazo-
c paralelurad mih-
ebs, xelovnur saZir-
biTa da gadasasvle-

ofs satransporto da 
ofas. XX saukunis 50-
endSi kaizercentris 

saxuravze Seiqmna 
avtoria tom otmud-
monoliTur rkinabe-

aze am baRiT sargeb-
Tavsebuli dawesebu-
gadaxurvisTvis gamo-
li betonis masala, 
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xolo mosapirkeTebeli file
lia pemzisgan. xeebi (42 xe) 
rom simZime Senobis kolonebz
ara gadaxurvis filebze. ko
lebulia wyalSemkrebebi. asev
iqna gamdidrebuli Semsubu
safari. am xerxma farTo gavrc

 
 

 
sur. 
1938

 
 

sur
garaJis
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ebi damzadebu-
isea darguli, 
ze gadadis da 
lonebSi Cayo-
ve gamoyenebul 
qebuli miwis 

celeba pova. 80-

iani wlebi SeiZleba 
Safturi arqiteqturis 
saZirkvelze baRebis 
risiT. msgavsi mSenebl
gavrcelda da masobr
gansakuTrebiT wyalgamZl
lebis gamogonebis Semde

      

4. londoni. saxurav-baRi “deri end tomzi”  
8 w. А. espanuri baRis saerTo xedi; Б. gegma 

 
 

r. 5. oklendi. saxurav-baRi xuTsarTuliani  
s Tavze kaizercentrSi. А. gegma; Б. saerTo xedi 

2010 

 
CaiTvalos land-
mijnad, xelovnur 

mowyobis Tvalsaz-
loba bevr qveyanaSi 
rivi xasiaTi miiRo, 
le sinTetikuri masa-
eg. 

 



stu-s Sromeb

 

 
sur. 6. aSS. devisis univers

sacxovreblis garaJis gamwvanebu
 

 
 
 
 

 
sur. 8. ROCH, izrael
saxuravis baRi, 2004

 
Senobis saxuravis konstruq

elementebi 
raSi mdgomareobs xelovnu

mowyobili Tanamedrove baR

principi? miuxedavad imisa, r

ciuli sakiTxebi dReisaTv

damuSavebuli, mTavari Mma

saxuravis funqcia da mas

mcenareebis Seguebis problema
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sitetis  
uli saxuravi 

sur 7. vankuveri, kanad
Senobis 21-e sarTuli

 

               

i.  
4 

sur. 9. san-francis
ultraTanamedrove sax

qciuli 

ur safuZvelze 

Ris ZiriTadi 

rom konstruq-

vis sakmaodaa 

ainc Senobis 

sze darguli 

a. 

ar unda dagvaviwy

saxuravi imavdroulad S

erT-erTi Semadgeneli n

damagvirgvinebelia, roml

vrul gamomsaxvelobazea

Senianebis silueti da s

ar uwodeben saxlis `mex

metad mniSvnelovani

soT Senobis arqiteqtu

2010 

 

 

da. kaizer centris  
i, saxuravis baRi 

 

sko, SFMOMA's. 
xuravis baRi, 2009 

ydes, rom saxlis 

Senobis arqiteqturis 

nawili da misi saxis 

lis zomasa da mxat-

a damokidebuli gana-

saerTo saxe; tyuilad 

xuTe fasads". 

ia, rogor SevuTav-

ura iseT plastikur 



stu-s Sromeb

 

da mudmivad cvalebad masala

mcenareebi. zogadad, ra `emuq

saxuravs mcenareebis dargvis

umetes baRis mowyobis SemTxv

mniSvnelovania mcenareebis

niadagis safari, misi mudmi

reJimis pirobebi, romelic

nizmebisa da obis gaCenis saSi

garda amisa, miwis fena hu

mJavianobas da zemoqmedebs ga

struqciebze. aucilebelia sa

lis biogamZleobis gaTvalisw

cnobilia, Cveulebrivi rulo

 
 

 

sur. 10. saxurav-baRis mravalfeniani 
1. mcenareuli fena ; 2. gamf

3. drenaJi;   4. wylis done; 5. fesv
6. maTanabrebeli fena; 7. hidroizol
9. rkinabetonis fila; 10 wyalgadam
gisosiT wylis gadayvanis reguli

gaswvriv ganTavsebuli yvavil
 

sxva mniSvnelovani da a

garemoebaa damatebiTi datvir

warmoiqmneba xeebis, miwis, mo

masalis, baRisTvis saWiro i

mowyobilobebis da TviT 

konstruqciuli fenebisagan. r

saxurav-baRebi SesaZlebelia 

iqnes mudmivad, amdenad datvi

adamianis wonac. 

saxuravebs, romelTa gamw

eldeba, magram ar gamoiyeneb

gamoyenebis saxuravebi ewod

gamoiyeneba, intensiuri. Ooriv

aucilebelia datvirTvis spec

gariSeba Senobis karkasze, r

kvels gadaecema. ra Tqma 
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as, rogoricaa 

qreba" Senobis 

s Sedegad, miT 

vevaSi? 

saTvis saWiro 

ivi tenianobis 

c mikroorga-

iSroebas qmnis. 

umusi Seicavs 

adaxurvis kon-

axuravis masa-

wineba. rogorc 

nuri saburavi 

Seicavs ramdenime fena 

baRis mowyobis SemT

safarze emateba specia

kidev ramdenime fena, m

fesvebisagan damcavi. 

hidroizolaciisTvisaa 

“fesvianobis agresiiT” 

xe da buCqi. gvinaxav

asfalts, MmagaliTad, 

amdenad, arsebobs mc

nomenklatura, romlebic

tipis baRebis mosawyobad

      

 
konstruqciuli Wrili:  
iltravi fena;  
vebisgan damcavi fena;  
lacia; 8. Tboizolacia;  
myvani Zabri; 11. biliki 
rebisTvis; 12. bilikis 
ebis konteinerebi 

sur. 11.  
konstruqc

А - eqstensiu
Б - intensiu

 
 

ngariSgasawevi 

Tva, romlebic 

osapirkeTebeli 

inventarisa da 

damatebiTi 

adgan am tipis 

gamoyenebul 

irTvas emateba 

wvaneba xorci-

a, eqstensiuri 

deba, romelic 

ve SemTxvevaSi 

cialuri gaan-

omelic saZir-

unda, bevrad 

iolia datvirTvebis ga

tebis procesSi, vidre 

buli Senobis konstruqc

Savebulia da moqmedebs

ciuli sistema saxura

saTvis, romelTac iyene

aseve meore SemTxvevaSi. 

 adre xis saxlebis

visas miwa iyreboda a

romelic wyals ar atar

miwa dabla ar Camoyri

aryis xis qerqiT Semo

fesvebi swrafad qmni

safars, romelic as

rols asrulebda. 

A eqstensiuri gamwv. 
B intensiuri gamwv. 
 

2010 

 
wyalgamZle masalas. 

TxvevaSi xelovnur 

aluri daniSnulebis 

maT Soris mcenaris 

es fena saxuravis 

gankuTvnili. aseTi 

gamoirCeva zogierTi 

vs, rogor angrevs 

alvis xis fesvebi. 

cenareTa garkveuli 

c rekomendebulia am 

d. 

 

 
saxuravis  

ciuli Wrili: 
uri gamwvaneba 
uri gamwvaneba 

 

aangariSeba daproeq-

morgeba ukve aSene-

ciebze. amJamad damu-

s mravali konstruq-

avze baRis mowyobi-

eben rogorc pirvel, 

s balaxiT gadaxur-

ryis qerqis fenaze, 

rebda. imisaTvis, rom 

liyo mas akavebdnen 

oxveuli xis ZeliT. 

ida kordis Zlier 

seve damaTbuneblis 
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 aguris Senobis saxuravis gamwvaneba 

ufro rTuli iyo. xis nivnivebi da masze 

damagrebuli ficrebi ifareboda rulonu-

ri hidroizolaciiT, romlis Tavze iyre-

boda RorRis fena _ drenaJi, xolo 

dagrovebuli wyali gadaiyvaneboda daxvre-

tili milebis saSualebiT. kidev ufro 

rTuli iyo Zveleburi qvis nagebobebis 

gadaxurva, romelzec baRebis mosawyobad 

ar iSurebdnen tyviis firfitebs da gamom-

wvar agurs. 

 Tanamedrove betonisagan naSen saxlebze 

baRis mowyobis SemTxvevaSi saxuravis kon-

struqciis sruli sqema Semdeg fenebs moi-

cavs: 

1. saeqspluatacio fena (gruntis sub-

strati da mokirwyvla); 

2 gamfiltravi fena; 

3. drenaJi; 

4. fesvebisgan damcavi fena; 

5. Senobis saxuravis konstruqciuli ele-

mentebi. 

 
3. daskvna 
Mmiuxedavad imisa, rom saxurav-baRis 

idea araxalia, TbilisSi jer ver dainerga. 

sakiTxis wamoweva da gaaqtiureba namdvi-

lad droulia, radgan qalaqi dRes mwvaved 

ganicdis gamwvanebuli sivrceebis defi-

cits.  

mwvane nargavebiT uzrunvelyofis maCve-

nebeli 2003 wlis monacemiT (gengegmis 

winasaproeqto kvlevis masalidan) TbilisSi 

Seadgenda 5,6 m2 erT mcxovrebze. SesaZloa 

dReisaTvis realurad es maCvenebeli kidev 

ufro dabali iyos, radgan amJamad mimdi-

nare samSeneblo bums (gansakuTrebiT didi 

masStabebiT xorcieldeba qalaqis centra-

lur ubnebSi _ vake, vera, saburTalo) 

ewireba or-samsarTuliani sacxovrebeli 

saxlebis sakarmidamo nakveTebis gamwvane-

buli ezoebi. saerTo sargeblobis mwvane 

nargavebi ki iangariSeba yvela saxis 

gamwvanebis erTobliobiT. 

amJamad moqmedi normebiT, gamwvanebi-

saTvis K3 koeficientiT gansazRvruli miwis 

nakveTi realurad gamoiyeneba avtosadgo-

mebad. marTalia, TbilisSi ukve gaCnda 

saxurav-baRis TiTo-orola magaliTi (vake, 

saburTalo) mravalbiniani sacxovrebeli 

saxlebis saxuravebze, magram es baRebi 

keTdeba bolo sarTulebis SeZlebul 

mcxovrebTa iniciativiT da gamoiyeneba 

kerZo mesakuTris ojaxebis mier. udavoa, 

rom aseTi tipis baRebis arseboba aumjo-

besebs saerTo saqalaqo ekologiur da 

gamwvanebis maCveneblebs, Tumca zRvaSi 

wveTia. amitom, rac meti iqneba aseTi baRi, 

miT ukeTesi iqneba aRniSnuli maCveneblebi. 

sul axlaxan aSenda axali korpusi pirveli 

eqsperimentuli skolis teritoriaze mwvane-

safariani saxuraviT. 

mniSvnelovania axlaxan ganxorcielebu-

li vertikaluri baRis Tanamedrove nimuSi, 

avlabris metros Senobis kedelze. misasal-

mebelia aseTi precedentis gaCena, radgan 

saqarTvelos baRTmSeneblobaSi vertikalu-

ri gamwvaneba saukuneebis manZilze miRebu-

li xerxia.  

Zvel TbilisSi xSirad SexvdebiT 

suroTi da vaziT gamwvanebul sacxovrebel 

saxlebs. migvaCnia, rom xelovnur 

safuZvelze baRebis mowyobis ideis daner-

gva, ekologiuri da esTetikuri Tvalsaz-

risiT, aucilebelia da, xelsayreli klima-

turi pirobebis gaTvaliswinebiT, ufro 

farTo masStabiTaa gansaxorcielebeli ro-

gorc sacxovrebel, aseve sazogadoebriv 

Senobebze. 
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UDC 712.25 
MODERN GARDENS ON THE BASIS OF ARTIFICIAL ARRANGEMENT AND THEIR TYPOLOGY 
E. Tevzadze 
Department of architecture, city-building (urbanistic), Georgian Technical University, 77, Kostava str, Tbilisi, 0175, 
Georgia 
 

Resume: There is discussed social basis for the artificial arrangement of gardens and their typology, ecological ef-
fect of roof-gardens. There are studied historical stages of development of roof-gardens, their evolution and planting 
of greenery in European and American experience of arrangement of these gardens. There are presented constructive 
possibilities of planting arrangement on the roofs of different type houses (wood, brick, stone). there are considered 
constructive schemes of building roof, in case of extensive and intensive planting. There is noted the expediency of ar-
rangement of roof-gardens considering favorable climatic conditions of Tbilisi. 

 
Key words: roof-garden; hanging gardens; ecology; planting of greenery; plants; constructive scheme; construc-

tive elements; extensive planting of greenery; intensive planting of greenery. 
 

 
 
УДК 712.25 
СОВРЕМЕННЫЕ САДЫ НА ИСКУССТВЕННОМ ОСНОВАНИИ И ИХ ТИПОЛОГИЯ 
Тевзадзе Э.А. 
Департамент архитектуры и гидростроительства (урбанистики), Грузинский технический университет, Грузия, 
0175, Тбилиси, ул. Костава, 77  
 

Резюме: Рассмотрены социальные основы устройства садов на искусственном основании и их типология, 
экологический эффект озеленения крыш. Исторические этапы развития садов на крышах, а также европейский 
и американский опыт. Kонструктивные возможности озеленения крыш разных типов (деревянных, кирпичных, 
каменных) домов. Конструктивные схемы крыш при экстенсивном и интенсивном озеленении. Отмечена 
целесообразность устройства садов-крыш в Тбилиси с учетом благоприятных климатических условий города. 

 
Ключевые слова:  крыша-сад; висячие сады; экология; озеленение; растения; конструктивная схема; 

конструктивные элементы; экстенсивное озеленение; интенсивное озеленение. 
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reziume: gamokvleulia avtorTa mier 

Seqmnili gaumjobesebuli samuxruWo berke-
tuli gadacemis ganzogadebuli Zalebi sax-
srul SeerTebaSi cveTebis gaTvaliswine-
biT. am Zalebisa da sxva dinamikuri parame-
trebis gaangariSebis mizniT gamoyenebulia 
gadacemis dinamikuri modeli. miRebulia 
ganzogadebuli Zalebis analizuri gamo-
saxuleba gadacemis yvela damatebiTi mo-
ZraobisaTvis. ganzogadebuli Zalebi Cawe-
rilia formiT, rac SeiZleba gamoyenebul 
iqnes gadacemis moZraobis diferencialuri 
gantolebis Sedgenisa da Semdgomi dinami-
kuri kvlevis mizniT. 

 
sakvanZo sityvebi: ganzogadebuli Zala; 

berketi; samuxruWo gadacema; virtualuri 
gadaadgileba; masebis centri. 

 
 
1. Sesavali 
eleqtromatareblisZraviani vagonis samu-

xruWo berketuli gadacema konstruqciulad 
rTuli sistemaa [3], rac iwvevs zedmeti dina-
mikuri datvirTvebis gamovlenas rogorc sa-
muxruWo Zalis gadacemis procesSi, aseve Se-
madgenlobis usafrTxo moZraobis pirobebis 
mkveTr gauaresebas [4]. gamokvlevebiT dadge-
nilia, rom mxolod konstruqciuli gaumjo-
beseba ver uzrunvelyofs gadacemisas SeZe-
nili dinamikuri datvirTvebis Semcirebas [2, 
5, 6], eqspluataciisas SeZenili arateqnolo-
giuri RreCoebi saxsrul SeerTebebSi mzardi 
dinamikuri datvirTvebis ZiriTadi mizezia [1] 
da amitom datvirTvaTa minimizaciis amocanis 
gadawyveta, pirvel rigSi, gulisxmobs gada-
cemis realuri dinamikis gamokvlevas RreCoe-
bis gaTvaliswinebiT. msgavsi gamokvlevebi 
Catarebul iqna satvirTo da samgzavro vago-
nebis samuxruWo berketuli gadacemisTvis [2, 
6], xolo eleqtromatareblis vagonebisTvis 

Seqmnilia perspeqtiuli samuxruWo berketu-
li gadacema [7] da maTematikuri aparati misi 
gamokvlevis mizniT [8]. 

Zraviani vagonis samuxruWo berketuli 
gadacemis saxsrul SeerTebaSi dasaSvebi 
RreCos an RreCoTa diapazonis dadgenis 
mizniT aucilebelia Sedges da amoixsnas 
moZraobis diferencialuri gantolebebi, 
rac moiTxovs kinetikuri energiisa da da-
matebiTi moZraobis ganzogadebuli Zalebis 
dadgenas. gadacemis ganzogadebuli Zalebis 
gamokvleva dinamikuri kvlevis pirveli eta-
pia, amitom saWiroa amocanis gadawyveta da-
saSvebi RreCosa da dinamikuri datvirTve-
bis gansazRvris TvalsazrisiT. 

 
2. ZiriTadi nawili 
Zraviani vagonis samuxruWo berketuli 

gadacemis ganzogadebuli Zalebis gamokvle-
vis mizniT vsargeblobT am gadacemis dina-
mikuri modeliT [8], romelic AO1BCDFE berke-
tuli sistemaa (ix. naxazi) Δ1, Δ2 da Δ3 RreCoe-
biT 0-1, 1-2 da 2-5 saxsrul SeerTebaSi. 

 

 
 

samuxruWo gadacemis dinamikuri modeli  
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radgan samuxruWo xundis δ manZiliT 
gadaadgilebisas CF sakidi Semobrundeba 
mcire kuTxiT, miviCnevT, rom Δ3=0. am 
SemTxvevaSi gadacemas gaaCnia mxolod oTxi 
saxis damatebiTi moZraoba: kontaqturi 
(C1C2), kontaqtur-wyvetili (C1B2), wyvetil-
kontaqturi (B1C2) da Tavisufali (B1B2). 

ganzogadebuli Zalis gansazRvrisaTvis 
viyenebT debulebas imis Sesaxeb, rom sis-
temis virtualuri muSaoba udris sistemaze 
moqmedi yvela aqtiur ZalTa muSaobis jams 
raime virtualur gadaadgilebaze.  

pirveli saxis damatebiTi kontaqturi 
(C1C2) moZraobisaTvis aqtiur ZalTa muSaobas 

ganvixilavT 1δγ  virtualur gadaadgile-

baze, xolo gadaadgilebas sxva ganzogade-
buli koordinatis mimarT vTvliT fiqsire-
bulad. maSin aqtiur ZalTa muSaoba Caiwe-
reba tolobiT:  

 
1 1 1 2 31 1 2 3
I I

S S SU Q G Y G Y G Yγ γ δγ δ δ δ= = − − − −  
 

4

0 1
4 1 1S frG Y Fδ δγ−− + Δ +  

 1 2 cos ,B C B EF X F X F Xδ δ δ+ + +  (1) 
sadac Yi , Xi aris masebis centrebisa da kon-
taqturi wertilebis ordinatebi; 

iG  - berketebis simZimis Zalebi. 

naxazidan vwerT 

  
1

1
1sin sin

2SY a yα θ= + + + . 

1SY  koordinatze gavlenas axdens mxo-

lod θ  kuTxis cvlileba, amitom  

 
1

1 sin
2SYδ θδθ= .  (2) 

Tu ganvixilavT igiveobas 

1 2 2 1sin sin sina y a yα ϕ θ+ + = + + +  

da miviCnevT, rom γ1-is cvlileba damoki-

debulia mxolod θ  kuTxis cvlilebaze, 
maSin  

 1 1 1cos cosγ δγ θδθΔ = − . 

am tolobidan miviRebT δθ -s mniSvnelo-
bas 

 1 1 1

1

cos
cos
γ δγδθ
θ

Δ= − .  (3) 

am tolobis ZaliT (2) gamosaxuleba Cai-
wereba ase: 

 
1 1 1 1

1 cos
2SYδ γ δγ= − Δ .  (4) 

 
2SYδ -is gansazRvris mizniT vwerT: 

  
2

2
1 1 2sin sin sin

2SY a y yα θ ϕ= + + + − − . 

am tolobis diferencirebiT miviRebT: 

 
2

2 cos
2SYδ ϕδϕ= − .  (5) 

δϕ  ganisazRvreba wina igiveobis dife-

rencirebiT: 

 1 1 1

2

cos
cos
γ δγδϕ
ϕ

Δ= − .  (6) 

maSin (5) toloba miiRebs saxes: 

 
2 1 1 1

1 cos
2SYδ γ δγ= − Δ .  (7) 

masebis S3 centris ordinata 

3 1 1sin sinSY a yα θ= + + + −  

3
2 2 sin sin

2
y ϕ ϕ− − − . 

am tolobidan ganisazRvreba 
3SYδ : 

 
3

3
2 cos

2SYδ ϕδϕ⎛ ⎞= − +⎜ ⎟
⎝ ⎠

.  (8) 

masebis S3 centrisaTvis marTebulia igi-
veoba: 

1 1 2sin sina y yα ϕ+ + + − −  

3 3
2 sin sin sin

2 2
aϕ ϕ θ− − = − . 

γ1 koordinatis cvlileba aixsneba mxo-
lod φ kuTxis cvlilebiT, amitom  

1 1 2sin sinγ ϕΔ =  

anu 

1 1 1 2cos cosγ δγ ϕδϕΔ = , 

saidanac 

 1 1 1

2

cos
cos
γ δγδϕ
ϕ

Δ= . (9) 

 (9) tolobis SetaniT (8) formulaSi mi-
viRebT: 

 
3 1 1 1cosSY Kδ γ γ= − Δ ,  (10) 

sadac  

( )2 3

2

2
2

K
+

= . 

masebis S4 centris mimarT vwerT: 

( )
4 1 1 2 2 3sin sin sinSY a y yα θ ϕ= + + + − − + . 

gardaqmnebis Semdeg gveqneba: 
 

4 1 1 1cosSY Nδ γ δγ= Δ .  (11) 

B, C, E sakontaqto wertilebis koordina-
tebi Caiwereba tolobebiT:  

( )

1

1 1

1 1 2 2 3

cos ;
cos cos ;

cos cos cos .

B

C

E

X x
X x

X x x

α
α θ

α θ ϕ

= + ⎫
⎪= + + ⎬
⎪= + + − − + ⎭

 (12) 

mokle algebruli gardaqmnebis Semdeg 
(12) sistema miiRebs saxes:  

  
1 1 1

1 1 1

1 1 1

sin ;
cos ;

sin .

B

C

E

X
X tg
X

δ γ δγ
δ θ γ δγ
δ γ δγ

= −Δ ⎫
⎪= Δ ⎬
⎪= Δ ⎭

,  (13) 
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(4), (7), (10), (11), (13) mniSvnelobaTa Seta-

niT (1) formulaSi miviRebT: 

 

( )
1 1 1 1 2 3 4 1

1cos cos
2

I
BQ G G KG NG tg Fγ γ ν β θ⎧ ⎡ ⎤= Δ + + − + +⎨ ⎢ ⎥⎣ ⎦⎩

 

 ( ) 1cos sin sinB BCF u Fβ α γ+ − −  

 ( )}1 2 3

2
1 1 1 1
n

fr fr frF K sign K Kγ γ γ− + + ,  (14) 

sadac 

5u = ; 3

2
ν = . 

2γ  ganzogadebuli koordinatis mimarT 

ganzogadebuli 
IQ
2γ
 Zalis gaangariSebis 

mizniT vwerT aqtiur ZalTa mier Sesru-
lebul muSaobaTa jams 2δγ  virtualur 

gadaadgilebaze. sxva koordinatebis mimarT 

moZraoba fiqsirebulia 

 

2 2 2 1 2 3 41 2 3 4
I I

S S S SU Q G Y G Y G Y G Yγ γ γδ δ δ δ δ= = − − − − +  

 
2

1 2
2 1 2 cosfr B C B EF F X F X F Xγδ δ δ βδ−+ Δ + + + . (15) 

mas Semdeg, rac ganxiluli mimdevrobiT 

ganisazRvreba 
1SYδ , 

2SYδ , 
3SYδ , 

4SYδ , BXδ , 

CXδ  da CXδ  sidideTa mniSvnelobani, (15) 

gamosaxulebidan ganisazRvreba 
IQ
2γ
 kontaq-

turi moZraobis Zala 

( ) ( )
2 2 2 1 2 3 4

1cos
2

I
BQ G G KG G tg Fγ γ ν ϕ⎧ ⎡= −Δ + + + + +⎨ ⎢⎣⎩

 ( )sin cosBC Btg u F Fϕ ν α ν β+ − ⎤⎦  

  ( )2sin sin cosBC Bu F Fγ α ν β+ + +  

 ( )}1 2 3

2
2 2 2 2
n

fr fr frF K sign K Kγ γ γ+ + + .  (16) 

analogiurad ganisazRvreba ganzogade-

buli Zalebi danarCeni damatebiTi moZrao-

bebisaTvis. 

meore saxis damatebiTi kontaqtur-wyve-
tili moZraobisaTvis  

( )

( )

1 1

2 1 2 3

2 1 2 3

2
2 2 2 2 2

2
2 2 2 2 2

1 ;
2

1 .
2

II II

II n
X fr fr fr

II n
Y fr fr fr

Q Q

Q G F K sign K K

Q G F K sign K K

γ γ

γ γ γ

γ γ γ

⎫
⎪=
⎪
⎪= − − + + ⎬
⎪
⎪= − + + ⎪⎭

da ganisazRvreba (14) tolobiT; 

 (17) 

mesame saxis damatebiTi wyvetil-kontaq-
turi moZraobisaTvis  

1

2

2 2

1 2
1

0 1
2

11
2

1 ;
2

.

III
X fr

II
fr

III I

Q G tg F

Q G F

Q Q

γ

γ γ

θ −

−

⎫⎛ ⎞= − +⎜ ⎟ ⎪⎝ ⎠ ⎪
⎪

= − − ⎬
⎪

= ⎪
⎪
⎭

; 

da ganisazRvreba (16) tolobiT

(18) 

meoTxe saxis damatebiTi moZraobisaTvis  

 

1

1

2

2

1 2
1

0 1
1

1 2
2

1 2
2

11
2

1 ;
2
1 ;
2

1 .
2

IV
X fr

IV
Y fr

IV
X fr

IV
Y fr

Q G tg F

Q G F

Q G F

Q G F

−

−

−

−

⎫⎛ ⎞= − − Θ +⎜ ⎟ ⎪⎝ ⎠ ⎪
⎪

= + ⎪⎪
⎬
⎪= + ⎪
⎪
⎪= − +
⎪⎭

;

  (19) 

(14), (16), (17), (18), (19) tolobebi gan-

sazRvravs Zraviani vagonis samuxruWo ber-

ketuli gadacemis oTxi saxis damatebiTi 

moZraobis ganzogadebuli Zalebis mniSvne-

lobebs da warmoadgens ZiriTad komponen-

tebs am moZraobaTa diferencialuri gan-

tolebebis struqturul SedgenilobaSi.  

 
3. daskvna 
1. samuxruWo sistemis RreCoebian sax-

srul SeerTebebSi ganzogadebuli koordi-

natebis kombinaciam uzrunvelyo ganzogade-

buli Zalebis mniSvnelobaTa gansazRvra;  

2. ganzogadebuli Zalebis Caweris ana-

lizuri forma misaRebia gadacemis moZrao-

bis diferencialuri gantolebis Sedgenisas 

xazovani an kuTxuri ganzogadebuli koor-

dinatebis mimarT; 

3. ganzogadebuli Zalebis kvlevis maTe-

matikuri aparati xasiaTdeba zogadobiT da 

saSualebas iZleva gamoyenebul iqnes sax-

srovani gadacemebis kvlevisas, arateqno-

logiuri RreCoebis gaTvaliswinebiT. 
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Resume: There are investigated the generalized forces developed by authors improved brake leverage transmis-
sion, with taking into account the wears in hinged connections. For the purpose of calculation of these forces and oth-
er dynamic parameters is used the dynamic model of transmission. Analytical expressions of the generalized forces for 
all additional motions of transmission are received. The form of writing down the generalized forces provides their 
application for generation of the differential equations of motions and for the purpose of following dynamic research. 

 
Key words:  generalized force; brake transmission; lever; virtual displacement; center of mass. 
 

 
 
УДК 656.2 
ИССЛЕДОВАНИЕ ОБОБЩЁННЫХ СИЛ ДОБАВОЧНОГО ДВИЖЕНИЯ ТОРМОЗНОЙ РЫЧАЖНОЙ 
ПЕРЕДАЧИ С ЗАЗОРАМИ МОТОРНОГО ВАГОНА 
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Департамент транспорта, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  
 

Резюме: Исследованы обобщённые силы созданной авторами улучшенной тормозной рычажной 
передачи, с учётом износов в шарнирных соединениях. С целью расчёта этих сил и других динамических 
параметров использована динамическая модель передачи. Получены аналитические выражения обобщённых 
сил для всех добавочных движений передачи. Формой записи обобщённых сил обеспечивается их применение 
для составления дифференциальных уравнений движения и с целью последующего динамического 
исследования. 

 
Ключевые слова:  обобщённая сила; тормозная передача; рычаг; виртуальное перемещение; центр масс. 
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reziume: rkinigzis samgzavro vagonis 

optimaluri samuxruWo berketuli gadace-

mis dinamikuri modelis mixedviT, სadac 
gaTvaliswinebulia saxsruli SeerTebis 

elementebis cveTiT Seqmnili arateqnolo-

giuri RreCo, gamokvleulia TiToeuli da-

matebiTi moZraobis ganzogadebuli Zala. 

miRebulia saTanado analizuri gamosax-

ulebebi, romlebic aucilebelia moZraobis 

diferencialuri gantolebebis Sedgenis 

mizniT. ganzogadebuli Zalebis miRebuli 

mniSvneloba damokidebulia saxsris arateq-

nologiuri RreCos, reaqciis normaluri 

Semdgenis, xaxunis Zalis, berketebis iner-

ciis momentebis, gadacemis berketebis geo-

metriuli zomebisa da masebis, aseve saxsris 

elementebis ganzogadebuli koordinatebis 

sidideze. 

 

sakvanZo sityvebi: cveTa; RreCo; ganzoga-

debuli Zala; ganzogadebuli koordinati; 

masa. 

 
 
1. Sesavali 
rkinigzis transportis, kerZod, samgza-

vro vagonis usafrTxo moZraoba damokide-

bulia samuxruWo berketuli gadacemis sai-

medoobaze, samuxruWo Zalis gadacemis 

TvalsazrisiT. am gadacemis dagegmareba da 

Zaluri parametrebis gansazRvra [1, 2], rac 

gulisxmobs mxolod idealuri monacemebiT 

sargeblobas, gazrdili siCqareebiT mo-

Zraobisas ver uzrunvelyofs srul samu-

xruWo efeqts. eqspluatacisas SeZenili di-

namikuri datvirTvebi iwvevs ara marto ga-

dacemis dazianebas, aramed mwyobridan gamo-

hyavs samuxruWo xundebic [3]. samuxruWo 

berketuli gadacemis xangamZleobis gazr-

disa da dinamikuri datvirTvebis minimiza-

ciis mizniT Seqmnili axali variantebi [4, 5] 

da dinamikuri gamokvlevebi, SeZenili cve-

Tebisa da gare moqmedi faqtorebis gaTva-

liswinebiT [6], pirveli mcdelobaa am gada-

cemis realuri dinamikuri parametrebis 

dadgenisaTvis. 

dadgenilia, rom arateqnologiuri Rre-

Cos arseboba auaresebs saxsruli SeerTebis 

dinamikas [4, 6], amitom RreCosa da dinami-

kuri datvirTvebis minimizaciis amocana an 

maTi optimaluri diapazonebis dadgena 

moiTxovs gadacemis damatebiT moZraobaTa 

diferencialuri gantolebebis Sedgenas da 

amoxsnas. es procesi SeiZleba ganxor-

cieldes gadacemis dinamikuri modelis [7] 

gamoyenebiT. am modelis mixedviT SeiZleba 

ganisazRvros gadacemis damatebiT moZrao-

baTa Sesabamisi ganzogadebuli Zalebi, 

romlebic funqciur damokidebulebaSi iqne-

ba arateqnologiuri RreCos, saxsrebis 

reaqciis, xaxunis Zalebis da inerciis mo-

mentebis sidideebTan. ganzogadebuli Zale-

bis gansazRvra aqtualuri amocanaa SeZeni-

li dinamikuri datvirTvebis gamovlenis 

TvalsazrisiT. 

 
2. ZiriTadi nawili 
damatebiTi moZraobebis Sesabamisi gan-

zogadebuli Zalebi samgzavro vagonis sa-

muxruWo berketuli gadacemisTvis SeiZleba 

ganisazRvros am gadacemis dinamikuri mod-

elis (ix. naxazi) mixedviT. 8-1, 1-2, 2-5, 5-7 

gadacemis saxsrul SeerTebebSi 1 2 3, ,Δ Δ Δ da 

4Δ  RreCoebis arsebobisas aRiZvreba 16 sax-

is damatebiTi moZraoba, romelic aRiwereba 

diferencialuri gantolebebis xazovani ix ,

iy  da iγ  ganzogadebuli koordinatebiT. 

cxadia, unda ganisazRvros Sesabamisi gan-

zogadebuli Zalebic. 
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samuxruWo berketuli gadacemis  
dinamikuri modeli 

 
radgan sruli damuxruWebisas F  samux-

ruWo xundi gadaadgildeba n  manZiliT da 

2FO  sakidi Semobrundeba 090ζ −  mcire 

kuTxiT, amitom SeiZleba miviCnioT, rom 4Δ  

RreCo did gavlenas ver moaxdens dinamiku-
ri datvirTvebis cvlilebaze, e. i. Gganvixi-
lavT models 1 2,Δ Δ  da 3Δ  RreCoTi. am 

dros damatebiTi moZraobebis raodenoba 8 

erTeuliT Semcirdeba.  

ganzogadebuli Q i  Zalis dadgenis miz-
niT ganvixilavT yvela moqmedi Zalis mier 

Sesrulebuli muSaobis jams raime iδ  gada-
adgilebaze. pirveli saxis damatebiTi kon-
taqturi saxis (C1 C2 C3 ) moZraobisas, roca 

samiveRreCoian SeerTebaSi erTdrouli 

kontaqtia, Q I
1γ
 ganzogadebuli Zalis gan-

sazRvris mizniT ganvixilavT moqmedi Za-
lebis mier Sesrulebul 

1

IWγδ  muSaobas 1δγ  

virtualur gadaadgilebaze. am dros 2γ  da 

3γ  ganzogadebuli koordinatebi fiqsi-
rebulia. muSaobis gantolebas eqneba saxe: 

1 1'IW Qγδ δγ=  1 1 2 2S SG Gδ δ= − Υ − Υ −  
8 1

4 4 1 1S fzG Fδ δγ−− Υ + Δ − S EG δΥ +  

 + sinB EF Xβδ −  8
BC B

l
F X

r
δ ,  (1) 

sadac X i , iY  aris berketebis im  masebis, iS  

centrebisa da i -uri saxsruli SeerTebebis 

koordinatebi XOY  sistemaSi; iG , iF - 

berketebis simZimisa da samuxruWo Zalebis 

mniSvneloba. 

1SYδ -is gansazRvris mizniT modelis mix-

edviT vwerT: 

 
1

1 1sin sin
2SY c r yα ϕ= + + − .  (2) 

ordinata damokidebulia mxolod ϕ  

kuTxis cvlilebaze,  

amitom  

  1
1 sin

2SY ϕ= − .  

am tolobis diferencirebiT miviRebT: 

 1
1 cos

2SYδ ϕ= − δϕ .   (3) 

δϕ  ganisazRvreba igiveobidan 

  1 2 1sin sinc r y c y lα ϕ+ + = + +  

anu  1 1 2 2 1sin sin sinlγ γ ϕΔ = Δ + . 

ganzogadebuli 2γ  koordinati fiqsire-

bulia, amitom 

  1 1 1 1cos coslδγ γ δϕ ϕΔ = .  

aqedan  1 1 1 1cos coslδϕ δγ γ ϕ= Δ .   (4) 
(4) tolobis SetaniT (3) formulaSi mi-

viRebT: 

 
1 1 1 1

1 cos .
2SYδ γ δγ= − Δ .   (5) 

(1) tolobaSi Semavali 2SYδ  gansazRvras 

vaxdenT Semdegi tolobidan: 

  1
2 1 1 2sin sin sin

2SY c r y yα ϕ ψ= + + − − − . 

Catarebuli gardaqmnebis analogiurad am 

tolobidan miviRebT: 

  2 1 1
1 cos .
2SSY γ δγ= − .   (6) 

4SδΥ  ganisazRvreba 4S  masebis centris 

ordinatis ori mniSvnelobis mixedviT: 

  4 1 1 1 2sin sinS c r y yα α ϕΥ = + + − − −  

 
4

2 3( )sin sin
2

ψ ψ− + − ; 

  4
4 sin

2S
lY d ψ= − . 

algebruli gardaqmnebis Semdeg am to-

lobidan vwerT: 

  4
4 1 1 1

2

cos .
2S
l
l

δ γ δγΥ = − Δ .   (7) 
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analogiuri gardaqmnebiT miviRebT: 

  4
1 1 1

2

cos .E
l
l

δ γ δγΥ = − Δ ;   (8) 

  2 3 4
1 1 1

2

( )
cos .E

l l l
tg

l
δ ψ γ δγ+ +
Χ = Δ ;   (9) 

  1 1 1cos .Bδ γ δγΧ = −Δ .   (10) 
(5) – (10) mniSvnelobaTa SetaniT muSaobis 

(1) formulaSi da algebruli gardaqmnebiT 

ganzogadebuli '
1

Qγ  Zala ganisazRvreba to-

lobiT: 

{ ( ) ( )'
1 1 1 2 2 3 4 41

2

1 1cos 2 2
2

Q G G l l l G
lγ γ ⎡

= Δ + + + + +⎢
⎣  

 ( )4
2 3 4

2 2

1sinS B
l G l l l tg F
l l

β ψ ⎤
+ + + + ⎥

⎦
- 

  - 
2

1 1 1 2 1 3 1
n

fz fz fzF K sign K Kγ γ γ
• • •⎛ ⎞
+ + +⎜ ⎟

⎝ ⎠
 

 

8
1sin BC

l
F

r
γ ⎫+ ⎬

⎭
.   (11) 

amave damatebiTi moZraobis Q I
2γ
 da Q I

3γ  

ganzogadebuli Zalebi ganisazRvreba Sesa-
bamisi elementaruli muSaobis gamosaxu-

lebebidan 2δγ  da 3δγ  virtualur gada-
adgilebebze. sabolood: 

 Q 4
2 2 2 2 1 4

2

1 1cos
2 2 2

I lG G G
lγ γ

⎡ ⎛
= Δ − + −⎢ ⎜

⎝⎣  

 4 4

2

sin
2 S B
l lG tg F

l
β ψ ⎞

− − ⎟
⎠

- 22 1
n

fzF K signγ
•⎛ +⎜

⎝
 

 2
2 22 3fz fzK Kγ γ

• • ⎞+ + +⎟
⎠

 

8
2 2

2

1 cos sin BC
l tg F
r l

ψ γ γ
⎤⎛ ⎞

+ − ⎥⎜ ⎟
⎝ ⎠ ⎦

;   (12) 

  Q I
3γ  3 24

3 3 1
2 3 3 2

2cos sin B
l ll tg F G

l l l l
γ β ψ

⎡ ⎛ −
= Δ − −⎢ ⎜ + +⎝⎣  

 3 4 4
2 4

3 2 3 4 2 3

2l l lG G
l l l l l l

− − −
+ + +

x 

  x 8 2 3 4

2 3

2
S BC

l l l l
G tg F

r l l
ψ

⎞+ +
− • −⎟+ ⎠  

 2
3 3 33 1 2 3

n
fz fz fzF K sign K Kγ γ γ

• • • ⎤⎛ ⎞− + +⎜ ⎟⎥⎝ ⎠⎦
,   (13) 

sadac 1fzK , 2fzK , 3fzK  aris sveli, mSrali da 

kvadratuli xaxunis koeficientebi. 

meore saxis damatebiTi kontaqtur-

wyvetili ( 1C , 2C , 3B ) moZraoba aRiwereba di-

ferencialuri gantolebebiT 1γ , 2γ , 3x  da 

3y  ganzogadebuli koordinatebis mimarT. 

ukve Catarebuli mimdevrobis msgavsad gani-

sazRvreba Q II
1γ , Q II

2γ , Q II
x3da Q II

y3  ganzogade-

buli Zalebi. gveqneba: 

Q II
1γ ( ) 2 3 4 4

1 1 1 2 4
2 2

2 21cos
2 2 S

l l l lG G G G
l l

γ
⎧ ⎡ + +⎪= Δ + + + +⎨ ⎢
⎪ ⎣⎩

 2 3 4

2

sin B
l l l tg F

l
β ψ ⎤+ +

⎥
⎦

+ 

  + 8 1 8
1sinfz BC

l
F F

r
γ− ⎫+ ⎬

⎭
;   (14) 

 Q II
2γ ( ) 4 4

2 2 2 1 4
2 2

1cos
2 2 S

l lG G G G
l l

γ
⎧ ⎡⎪= Δ − − − −⎨ ⎢
⎪ ⎣⎩

 ⎥
⎦

⎤
BFtg

l
l ψβsin

2

4 +
r
l

Ffz
821 +− x 

  x 2 2
2

1 cos sin BCtg F
l

ψ γ γ
⎫⎛ ⎞ ⎪− ⎬⎜ ⎟
⎪⎝ ⎠ ⎭

;   (15) 

 Q II
x3 3

1
2

G= −  

 2
3 3 33 1 2 3 ;n

fz fz fzF K sign K Kγ γ γ
• • •⎛ ⎞− + +⎜ ⎟

⎝ ⎠
   (16) 

  Q II
y3

2 5 3
3

2 32fz
l

F G
l l

−= +
+

.   (17)  

aseTive wesiT ganisazRvreba danarCeni 

damatebiTi moZraobebis ganzogadebuli Za-

lebi. miRebuli analizuri gamosaxulebani 

asaxavs RreCos, dinamikuri datvirTvebis da 

samuxruWo Zalebis zemoqmedebas damatebiTi 

moZraobebis ganzogadebul Zalebze. 

 
3. daskvna 
1. samuxruWo berketuli gadacemis dina-

mikuri modeli saSualebas iZleva gamok-

vleul iqnes damatebiT moZraobaTa Sesaba-

misi ganzogadebuli Zalebi. 

2. ganzogadebuli Zalebis miRebuli ga-

mosaxuleba SesaZlebelia gamoyenebul iqnes 

damatebiTi moZraobis diferencialuri gan-

tolebebis Sesadgenad, romelTa amoxsniT 

ganisazRvreba realuri dinamikuri dat-

virTvebi. 

3. ganzogadebuli Zalebis gansazRvris 

ganxiluli mimdevrobiT SesaZlebelia vi-

sargebloT sxva saxis samuxruWo berketu-

li gadacemis an zogadad saxsrul-berke-



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 4 (478), 2010 

 

66 
 

tuli gadacemebis dinamikuri analizis Cat-

arebisas. 
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UDC 656.2 
INFLUENCE OF HINGED CONNECTION ELEMENTS WEAR ON THE MEANING OF GENERALIZED 
FORCES OF THE BRAKE LEVERAGE TRANSMISSION 

G. Sharashenidze, P. Kurtanidze, M. Dolidze,  L. Kuparashvili S. Sharashenidze 
Department of transport, Technical University of Georgia, 77, Kostava str, Tbilisi, 0175, Georgia 
 

Resume: By the dynamic model of optimum brake leverage transmission of the railway carriage, where are stipu-
lated the non-technological clearance created by hinged connection elements wear, there is investigated the genera-
lized force of each additional motion. There are given corresponding analytical expressions. The received values of ge-
neralized forces are given depending on values of non-technological clearance, normal component of reaction, forces 
of friction, moments of inertia of levers, the geometrical sizes of linkage levers and clearance and also from values of 
generalized co-ordinates of the hinge elements. 

 

Key words:  wear; clearance; generalized force; generalized co-ordinate; mass. 
 

 
 
УДК 656.2 
ВЛИЯНИЕ ИЗНОСА ЭЛЕМЕНТОВ ШАРНИРНЫХ СОЕДИНЕНИЙ НА   ЗНАЧЕНИЯ ОБОБЩЕННЫХ 
СИЛ ТОРМОЗНОЙ РЫЧАЖНОЙ  ПЕРЕДАЧИ 
Шарашенидзе Г.С., Куртанидзе П.Р., Долидзе М.Г.,  Купарашвили Л.Дж.,  
Шарашенидзе С.Г. 
Департамент транспорта, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  
 

Резюме: По динамической модели оптимальной тормозной рычажной передачи ж/д пассажирского 
вагона, где предусмотрен нетехнологический зазор, созданный износами элементов шарнирных соединений, 
исследована обобщенная сила каждого добавочного движения. Даются соответствующие аналитические 
выражения. Полученные значения обобщенных сил даются в зависимости от величины нетехнологического 
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зазора, нормальной составляющей реакции, моментов инерции рычагов, геометрических размеров, а также от 
величины обобщенных координат элементов шарнира. 

 

Ключевые слова:  износ; зазор; обобщенная сила; обобщенная координата; масса. 
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manqanaTmSeneblobis departamenti, saqarTvelos teqnikuri universiteti, saqarTvelo, 0175, 
Tbilisi, kostavas 77 
 

E-mail: m.amiridze@mail.ru 
 

 
reziume: ganxilulia sxvadasxva markis 

saiaraRo masalisgan damzadebuli fialise-
bri saWrisis medegobisa da cveTis kvleva. 
eqsperimentis maTematikuri dagegmvis meTo-
dis gamoyenebiT SerCeulia optimaluri Wris 
reJimebi, gansazRvrulia iaraRis medegobaze 
Wris siCqarisa da miwodebis gavlena. 

 
sakvanZo sityvebi: fialisebri saWrisi; 

meqanikuri damuSaveba; cveTa; sali Senadno-
bi; medegoba. 

 
 
1. Sesavali 
mWreli iaraRis muSa nawilis cveTamede-

goba damokidebulia mis geometriul para-
metrebze, Wris reJimebze, dasamuSavebeli da 
saiaraRo masalebis fizikur-meqanikur Tvi-
sebebze, Wris procesis maxasiaTeblebsa da 
mraval sxva faqtorze.  

aRsaniSnavia, rom fexsacmlis kalapotis 
dasamuSavebeli iaraRis, kerZod, fialise-
bri saWrisis (nax. 1) cveTamedegobis Ses-
wavla Sesaswavli sakiTxebis SedarebiT vi-
wro wres moicavs. esenia: saiaraRo masalis 
SerCeva, iaraRis mWreli nawilis geometri-
uli parametrebis optimizacia da misi cve-
Tis geometriis aRwera. amave dros iaraRis 
muSa zedapiris cveTis bunebis kvlevis 
ararseboba, muSaobis parametrebis da Wris 
reJimebis cvlilebis viwro diapazoni ar 
iZleva fialisebri saWrisis srulyofisa da 
Wris procesis optimizaciis saSualebas. es 
mTlianad exeba rogorc merqnis, aseve 
plastmasis, kerZod, polieTilenis damuSa-
vebasac. sworad SerCeuli masala uzrunve-
lyofs iaraRis saimedoobasa da medegobas. 
medegoba – mWreli iaraRis erT-erTi umTa-
vresi saeqspluatacio maxasiaTebelia, ro-
melic zemoqmedebs damuSavebis procesis 
warmadobasa da TviTRirebulebaze.  

 
 

 
 

nax. 1. fialisebri saWrisi 
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2. ZiriTadi nawili 
danadgarebi, romlebzec xdeba kalapote-

bis meqanikuri damuSaveba gamoirCeva maRali 
warmadobiT, aRWurvilia Tanamedrove ci-
fruli programuli marTviT. Sesabamisad, 
maTi gamarTuli muSaobisaTvis aucilebe-
lia saimedo mWreli iaraRi. aseTi iaraRis 
Seqmna Cveni kvlevis amocanaa. aRniSnuli 
amocanis gadasawyvetad, upirveles yovlisa, 
aucilebeli Seiqna, iaraRis muSaobis spe-
cifikidan gamomdinare, saukeTeso saiaraRo 
masalis SerCeva. 

am mizniT, Cven mier Catarebulia eqsperi-
mentuli kvleva fialisebri saWrisis mede-
gobis Wris procesis sxva faqtorebze damo-
kidebulebis dasadgenad. sakvlevi mWreli 
iaraRebi damzadebuli iyo ori sxvadasxva 

markis saiaraRo masalisgan, kerZod, P6M5 
markis swrafmWreli foladisa da BK8 mar-
kis sali Senadnobisgan. 

 me-2 nax-ze warmodgenilia Wris siCqaris 
medegobaze damokidebulebis grafikebi, 
merqnisgan kalapotis damzadebis dros. 

rogorc grafikebidan Cans, es urTierT-
damokidebuleba aSkarad gamoxatavs grafi-
kebis SeuCerebel Semcirebas Wris siCqaris 
zrdasTan erTad. analogiur zegavlenas ax-
dens medegobaze miwodebac (nax. 3). rogorc 
grafikidan Cans, miwodebis gazrdasTan er-
Tad iaraRis medegoba mcirdeba. 

me-4 nax-ze warmodgenili mrudebi miRe-
bulia sxvadasxva markis sali Senadnobe-
bisgan damzadebuli iaraRebiT, merqnisa da 
plastmasis masalebisgan kalapotebis dam-
zadebis (frezvis) dros miRebuli monaceme-
bis Sedegad. 

mrudebis Sedarebis safuZvelze SegviZ-
lia davaskvnaT, rom Wris siCqaris Seswav-
lili diapazonisas saukeTeso medegoba ga-
moavlina iaraRma, romelic damzadebulia 

BK8 markis sali Senadnobidan, yvelaze da-

bali _ T15K6 markis sali Senadnobidan 
damzadebulma iaraRma. Cveni azriT, es ga-
mowveulia imiT, rom liTonebisgan gansxva-
vebiT merqnisa da plastmasis namzadebi xa-
siaTdeba dabali siTbogamtarobiT, rac ga-
moricxavs Wris zonidan siTbos intensiur 
gamotanas burbuSelasTan erTad. amitom, 
siTbos umetesi nawili koncentrirdeba 
mWrel iaraRSi. Sedegad, iaraRis mWreli 
wibos mimdebare zedapiruli fenebis gax-

ureba aRwevs 870...1120 K temperaturas, xolo 

maRali Wris siCqaris dros _ 1270 K tempe-
raturas. 

titanvolframiani sali Senadnobis siT-
bogamtaroba gacilebiT dabalia, vidre 
mxolod volframkarbidiani sali Senadno-
bisa da mcirdeba SenadnobSi titanis kar-
bidis raodenobis zrdasTan erTad. es aris 
mcire raodenobis volframkarbidiani Se-
nadnobis medegobis Semcirebis mizezi ara-
liTonuri masalebis damuSavebis dros. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2. Wris siCqaris medegobaze damokidebulebis grafiki,  
swrafmWreli P6M5 foladisa da BK8 sali Senadnobisgan damzadebuli 

iaraRebiT merqnisgan kalapotebis damuSavebis dros 
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nax. 3. miwodebis siCqaris medegobaze damokidebulebis grafiki,  swrafmWreli P6M5 foladisa da BK8 

sali Senadnobisgan damzadebuli iaraRebiT merqnisgan kalapotebis damuSavebis dros 
 

 

 

 
 

nax. 4. Wris siCqaris gavlena sxvadasxva markis sali Senadnobi 
       masalisgan damzadebuli fialisebri saWrisis medegobaze 

merqnis damuSavebis dros: 1 – BK3; 2 – BK8; 3 – T15K6 

 
mWreli iaraRis mwyobridan gamosvlis 

mizezis Seswavla gviCvenebs, rom is Ziri-
Tadad gamowveulia muSa zedapirebis da 

mWreli wibos cveTiT. amasTan, iaraRis cve-
Ta da Wris procesis saxasiaTo maCveneble-
bis cvlileba mimdinareobs garkveuli siC-
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qariT da Tanamimdevrulad, xolo iaraRis 
moulodneli mwyobridan gamosvlis wili 
(meqanikuri dazianeba, amomtvreva) dabalia. 
es miuTiTebs damuSavebis procesSi sali 
Senadnobi iaraRis medegobis normaluri ga-
nawilebis daskvnis safuZvelze. 

aseve, Seswavlilia BK8 da T15K6 markis 
sali Senadnobebisgan damzadebuli fialise-

bri saWrisebis medegobaze (T) iseTi cvaleba-

di faqtorebis gavlena, rogoricaa x1 Wris 

siCqare (V) da x2 miwodeba (Sz). Wris siCqaris 
mniSvneloba icvleboda 20 m/wT-dan 50 m/wT-
mde, xolo miwodebisa _ 0,2 mm/kb-dan 0,5 mm/kb-
mde. medegobis Wris siCqaresa da miwodebaze 
damokidebulebis maTematikuri modeli, mi-
Rebuli sruli faqtoruli eqsperimentis 22 
realizaciis safuZvelze, Semdegia: 

 

Yy(T)BK8=143x0-80x1-40x2+17x1x2, 
Yy(T)T15K6=127x0-76x1-38x2+19x1x2 

. 

miRebuli gantoleba marTebulad asax-
avs iaraRis medegobis cvlilebebis ten-
dencias orive faqtoris zemoqmedebis 
dros. minus niSani miuTiTebs medegobis 
Semcirebas Wris siCqarisa da miwodebis 
gazrdasTan erTad. 

 
3. daskvna 
fialisebri saWrisis mWreli wibosa da 

polirebuli wina da ukana zedapirebis mu-
Saobis periodSi cveTis Seswavlis analizi 
misi sawyisi etapis gamovlenis saSualebas 
iZleva (nax. 5). 

aseve dadginda cveTis xasiaTi – adhezi-
uri. aRniSnul pirobebSi, temperaturuli 
faqtoris zegavlenidan gamomdinare, cveTa-

medegobiT gamoirCeva BK jgufis erTkarbi-
diani sali Senadnobi. es mtkicdeba praqti-
kuli SedegebiTac. 
 

 

         
   

nax. 5. fialisebri saWrisis wina zedapiris cveTa 

 
yovelive zemoaRniSnulidan gamomdinare, 

SegviZlia davaskvnaT, rom merqnisa da 
plastmasisgan damzadebuli kalapotebis 
dasamuSaveblad gamoyenebuli fialisebri 
saWrisis yvelaze optimalur saiaraRo ma-

salas BK8 erTkarbidiani sali Senadnobi 
warmoadgens. 
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reziume: ganxilulia gadamcemi xazebis 

sistemis aRdgenis meTodis realizacia 
energosistemebSi. gadamcemi xazebis siste-
mis aRdgena moicavs sxvadasxva mowyobilo-
basTan dakavSirebul operaciebs, romleb-
sac rTuli urTierTdamokidebuleba aqvT. 
amis gamo, SemoTavazebulia obieqtze 
orientirebuli daprogramebis, freimebis 
saxiT codnis warmodgenisa da evristikis 
kombinireba procesis maRali efeqturobis 
misaRebad. damtkicebulia, rom aRdgenis 
axali SemTxvevebisaTvis martivia codnis 
gaRrmaveba modelirebul sistemaSi codnis 
inJineriis xerxebis gamoyenebiT. 

 
sakvanZo sityvebi: eqspertuli sistema; 

codnis inJineriis xerxebi; obieqtze orien-
tirebuli daprogrameba. 

 
 
1. Sesavali 
energosistemebSi eleqtroenergiis zrdis 

Sesabamisad izrdeba stabilurobis Senar-
Cunebis mniSvneloba. es moTxovna gansaku-
TrebiT maRalia maRali Zabvis sistemebSi, 
sadac gadamcemi magistraluri xazebis Zab-
va 500 kvoltia, Sesabamisad viTardeba mo-
wyobilobebisa da maTi marTvis teqnolo-
giebi, raTa gaumjobesdes momaragebis sai-
medooba. 

miuxedavad amisa, arsebobs situaciebi, 
roca mtyunebebis Tavidan acileba energo-
sistemaSi SeuZlebeli xdeba. aseT SemTxve-
vebSi saWiroa momsaxurebis Seferxebis swra-
fi aRdgena. Tanamedrove eleqtrogadamcem 
xazebSi aRdgena xorcieldeba prognozire-
badi mtyunebebis aRdgenis sxvadasxva meTo-
dis gamoyenebiT. am meTodebze dayrdnobiT 
Seqmnilia winaswar momzadebuli procedu-
rebi. magram, roca xdeba Znelad prognozi-
rebadi mtyuneba, saWiroa saswrafod gani-
sazRvros produqciul wesebsa da ganvlil 
gamocdilebaze dafuZnebuli procedurebi. 

amitom sasurvelia Seiqmnas sistema, rome-
lic operators daexmareba gadawyvetileba-
Ta miRebaSi saavario situaciebSi. aRdgenis 
sistema xasiaTdeba Semdegi TvisebebiT: 

• roca xdeba mtyuneba gadamcemi xazebis 
sistemaSi, SesaZloa moxdes mTeli sis-
temis gaTiSva, amitom aucilebelia 
sistemis saswrafo aRdgena. 

• imis gamo, rom aRdgenis procesSi momx-
dari axali mtyunebebi anelebs aRdge-
nis process, didi sifrTxilea saWiro 
gadamcemi xazebisa da transformatore-
bis Zabvis gadaWarbebisa da datvirTve-
bis gazrdisagan dasacavad. 

• gadamcemi xazebis sistemebs axasiaTebs 
is, rom aRdgenis procesi drosa da 
sivrceSi gawelilia. 

• aRdgenis xangrZliv procesSi arsebobs 
bevri ganusazRvreli elementi, rogori-
caa izolirebuli qvesistemis urTierT-
kavSirebis droSi ganawileba, datvirT-
vebis ganawilebis prognozi aRdgenis 
Semdeg da mtyunebuli mowyobilobebis 
aRdgena. 

aRdgenis sistemisadmi ZiriTadi moTxov-
nebia: swrafi aRdgena, usafrTxo aRdgena, 
myari aRdgena, moqnili aRdgena [1]. 

 
2. ZiriTadi nawili 
gadamcemi xazebis sistemis aRdgenis 

procesi SeiZleba or etapad gaiyos: ener-
gosistemis mdgomareobis aRdgenis procesis 
mixedviT energiis miwodebis da datvirTviT 
uzrunvelyofis. maTi aRdgenis strategiis 
gansazRvris Semdeg TiToeuli etapisaTvis 
moxdeba individualurad SerCeuli opera-
ciebis gameoreba. 

energiis miwodebis etapis aRdgenis stra-
tegiis mTavari mizania aRdgenisaTvis saWiro 
energiis swrafi uzrunvelyofa. datvirTviT 
uzrunvelyofis etapze ganisazRvreba siste-
mis iseTi konfiguracia, romelic ar gamoiw-
vevs Warb datvirTvas. sistemis pirobebze 
damokidebulebiT SesaZlebelia erTdrou-
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lad ramdenime aRdgeniTi operaciis ganxor-
cieleba. maTi Sesrulebis drosa da sivrce-
Si ganawileba Zalian mniSvnelovania. 

energiis miwodebis etapi ganisazRvreba, 
rogorc faza, romelSic sistema adgens 
aRdgenis dasawyiss da iwyeba gaCerebuli 
qvesadgurebis da sadgurebis swrafi aRdgena 
datvirTvebis saTanado cvlilebiT. sistemis 
stabilizaciisaTvis saWiro datvirTvebis 
aRdgenac am fazaSi xdeba. radgan am fazaSi 
datvirTvis sidideebi mcirea, mniSvnelovania 
ganvixiloT Zabvisa da reaqtiuli simZla-
vris da ara aqtiuri simZlavris regulireba.  

datvirTviT uzrunvelyofis stadia gani-
sazRvreba, rogorc mtyunebis momdevno fa-

za, romelSic datvirTvebi ise gadanawil-
deba, rom adgili ar eqneba Warb datvirT-
vas. am fazaSi mniSvnelovania aqtiuri sim-
Zlavris regulireba. amitom am fazaSi xde-
ba sistemis mowyobilobebis datvirTvebis 
balansis Semowmeba. 

aRdgenis procesSi mravali komponentia 
erTmaneTTan kopleqsur urTierTdamokide-
bulebaSi da am komponentebis statusi ic-
vleba aRdgenis procesis msvlelobisas. 
aRdgenis algoriTmis konfiguracia naCvene-
bia 1-l nax-ze, xolo urTierTdamokidebu-
lebebi _ me-2 nax-ze.  

 

 
 

nax. 1. mtyunebis aRdgenis algoriTmi 
 

aRdgenis procesSi energiis miwodebis 
sistemidan simZlavre swrafad unda miewo-
dos im datvirTvebs, romlebic araa gaaqti-
urebuli. roca moxdeba am datvirTvebis 

aRdgena, daiwyeba energiis miwodebis aRdge-
na gadamcem xazebsa da qvesadgurebSi. am 
momentSi saxifaToa Zabvis gadaWarbeba. 
aseve saxifaToa datvirTvis sidideebis ga-
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daWarbebac. amitom, saWiroa, am orive sidi-
dis Semowmeba. Zabvis regulirebisTvis xde-
ba reaqtorebis an datvirTvis CarTva-
gamorTva an Secvla. datvirTvebis reguli-
rebisTvis ki xdeba tevadobebis generireba, 
garkveuli sistemebis CarTva da sxva. 
 

 
 

nax. 2. urTierTkavSiri sistemis  
komponentebs Soris aRdgenis procesSi 

 

aRdgenis strategia da individualuri 
aRdgeniTi operaciebis gansazRvra efuZneba 
sistemis komponentebs Soris urTierTdamo-
kidebulebebs. maT ierarqiuli struqtura 

aqvs. amitom aRdgenis sistemis modelirebi-
saTvis moxerxebuli iqneba maTi warmodgena 
freimebis saxiT. qvesadgurebi, gadacemi xa-
zebi, mowyobilobebi, datvirTvebi aseve ai-
saxeba freimebis saSualebiT. mTeli siste-
mis ierarqiul struqturas eqneba me-3 nax-
ze naCvenebi saxe. 

rogorc me-2 nax-dan Cans, sistemuri kom-
ponentebis umravlesobas Soris rTuli da-
mokidebulebaa. amitom, maT dasamuSaveblad 
moxerxebulia obieqtur-orientirebuli da-
programebis meTodebi. yoveli freimi qve-
sadguris, gadamcemi xazis, mowyobilobisa 
da datvirTvisTvis ganixileba, rogorc 
calkeuli obieqti. urTierTdakavSirebul 
obieqtebs Soris xdeba Setyobinebebis gac-
vla. Tu saWiroa, Setyobinebis mimRebi ob-
ieqti ugzavnis axal Setyobinebas sxva ob-
ieqtebs sakuTar informaciaze dayrdnobiT. 
magaliTad, qvesadguris obieqtis SemTxveva-
Si is iyenebs Tavis informacias energiis 
miwodeba/ar miwodebis Sesaxeb, mtyunebuli 
mowyobilobis informacias da amzadebs Se-
tyobinebas. ase miiReba saWiro informacia 
da xdeba damuSaveba. 

 

 
 

nax. 3. sistemis komponentebis warmodgena freimebiT 
 

sistemis energiis miwodebis mdgomareoba, 
sistemis tevadoba da miwodebuli datvirT-
vebis sidideebi droTa ganmavlobaSi ic-
vleba. iseTi aRdgenis SemTxvevaSi, romel-
sac didi dro esaWiroeba, operaciebis Ta-
namimdevroba da maTi droSi ganawileba ua-
Rresad mniSvnelovania aRdgenis procedu-
rebis gansazRvrisas. produqciuli wesebi 
aseT SemTxvevaSi unda afasebdes da akon-
trolebdes obieqtebis cvalebadobas dro-
Si. produqciuli wesebis magaliTebi, rom-
lebic am sistemaSi gamoiyeneba, Semdegia:  

• B operacia SeiZleba Sesruldes im Sem-
TxvevaSi, Tu dasrulebulia A operacia. 

• C operacia SeiZleba Sesruldes im 
SemTxvevaSi, Tu sistemis tevadobis si-
dide gaizarda da dasaSveb dones ga-
daaWarba. 

• E generatori SeiZleba iqnes sinqroni-
zebuli sistemaSi, Tu gasulia D wuTi. 

aRdgenis procesSi qvesadguri ganixile-
ba, rogorc sistemis erTeulovani kompo-
nenti. is marTlac erTiani sistemaa, romel-
ic Sedgeba salteebis, transformatorebis, 
Zabvis regulirebis mowyobilobebisa da 
gadamrTvelebisagan. aRdgenisas saWiroa 
iseTi operaciebis Sesruleba, rogoricaa 
salteebis gaTiSva, energosistemis konfi-
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guraciis Secvla da Zabvis regulirebis 
mowyobilobebis gamoyeneba. roca qvesad-
gurSi ar aris mtyunebuli mowyobilobebi 
da arc operaciuli SezRudvebi moqmedebs, 
zemoT naxsenebi operaciebi advilad srul-

deba, winaaRmdeg SemTxvevaSi operaciebi gan-
xorcieldeba calkeuli mowyobilobebis 
doneze. es yvelaferi xdeba e.w. “dafis” 
modelis gamoyenebiT, romelic me-4 nax-zea 
warmodgenili. 

 

 
 

nax. 4. codnis warmodgenis “dafis” tipis modeli 
 

KS1 aris codnis baza aRdgenisaTvis, ro-
melic qvesadgurs ganixilavs, rogorc er-
Teulovan sistemur komponents. KS2-dan  
KSm-is CaTvliT aris codnis bazebi, rom-
lebic gamoiyeneba TiToeul qvesadgurze 
operaciebis gamoyenebis SesaZleblobebis 
gamosakvlevad mowyobilobis doneze. 

KS1 axorcielebs gadawyvetilebebis miRe-
bas da damuSavebas da qmnis aRdgenis pro-
cedurebs. roca saWiroa qvesadguris mom-
saxureba mtyunebis an SezRudvis warmoSo-
bisas, codnis bazebs Soris iwyeba komuni-
kacia aRdgenis operaciebis SesarCevad. 

amrigad, operaciebis Semowmeba sruldeba 
mxolod im qvesadgurze, romelic amas sa-
Wiroebs. radgan es Semowmeba sruldeba qve-
sadguris mowyobilobis doneze, saWiro 
araa monacemTaA didi raodenobis gamokvle-
va anu damuSaveba ufro efeqturi xdeba. 

energiis miwodebis etapze xdeba Semdeg 
ZiriTad moqmedebaTa Sesruleba: 

1) mtyunebuli mowyobilobebisa da agre-
gatebis gansazRvra. am bijze xdeba energiis 
miwodebis Semowmeba. Tu energiis miwodeba 
Sewyvetilia, maSin gaiSveba is agregatebi, 
romlebic energiis gadacemas an miRebas me-
zobeli sistemidan axdens. 

2) aRdgenis marSrutis gansazRvra. ga-
morTuli agregatebis mimarT aRdgenis 
procesi pirveli bijis analogiuria. Se-
saZlo aRdgenis marSrutebis Sefaseba efuZ-
neba iseT operaciul kriteriumebs, rogo-
ricaa operirebis drois minimizacia. amas-
Tan, Tavidan unda iqnes acilebuli Zabvis 
miwodeba dabali Zabvis mqone ubnebidan ma-
Rali Zabvis ubnebisaken. im agregatebisa da 

qvesadgurebis marSrutebi, romlebic swraf 
aRdgenas axorcielebs, unda SeirCes opera-
ciul wesebze dayrdnobiT. 

3) aRdgenis prioritetebis gansazRvra. 
gaCerebuli agregatebisTvis aRdgenis pri-
oritetebi ganisazRvreba am agregatebis 
sistemasTan sinqronizaciis saWiro drois 
moTxovnasa da maTi generirebuli tevado-
bis mniSvnelobidan gamomdinare. sistemas-
Tan sinqronizaciisTvis saWiro drois sim-
cires da generaciis maRal tevadobas 
umaRlesi aRdgenis prioritetebi gaaCnia. 
qvesadgurebis aRdgenis prioriteti gani-
sazRvreba maTgan mowodebuli datvirTvebis 
mniSvnelobebis mixedviT. 

4) aRdgenis Tanamimdevrobis gansazRvra 
eleqtroagregatebisa da qvesadgurebisaT-
vis. energiis miwodebis unarze dayrdnobiT 
gamokvlevebi Catarda im agregatebis raode-
nobis gansazRvrisaTvis, romlebic erTdro-
ulad unda iqnes aRdgenili. aRdgenis gra-
fiki TiToeuli agregatisa da qvesadguri-
saTvis aigeba aRdgenis wesebze dafuZnebiT. 
unda Sefasdes erTeulovani gadacemis xa-
zis energiis miwodebisaTvis saWiro dro. 
aRdgenis drois aseTi gansazRvra sistemas 
saSualebas aZlevs moicvas mravali izo-
lirebuli qvesistema erTi da igive droiTi 
parametrebiT, Sesabamis ubanSi modelirebis 
SesrulebiT. 

5) operaciuli procedurebis Seqmna. me-
oTxe bijze gansazRvruli aRdgenis dro 
gamoiyeneba, rogorc operaciebis droiTi 
ganawileba da mTeli sistemisaTvis xdeba 
aRdgenis procesis modelireba. operaciebis 
procedurebi avtomaturad iqmneba. imis ga-
mo, rom SeuZlebelia erTi da igive qvesad-
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gurze ramdenime operaciis erTdrouli Se-
sruleba, isini sruldeba prioritetebis 
Sesabamisad. Tu saWiroa raime agregatis 
aRdgena, sruldeba sistemasTan sinqronize-
bis operacia, garkveuli drois Semdeg is 
modis sinqronizaciaSi sistemasTan. am mo-
mentisaTvis sistemis mdgomareoba icvleba. 
es niSnavs, rom saWiroa ramdenime agregati-
sa da qvesadguris aRdgena an energiis mi-
wodebiT uzrunvelyofa. es kvlav gamoiwvevs 
sinqronizaciis aucileblobas da gaCere-
buli qvesadgurebis aRdgenis saWiroebas. 

datvirTviT uzrunvelyofis etapze xdeba 
datvirTvis aRdgenis modelireba da siste-
mis konfiguracia icvleba ise, rom moxdes 
Warbi datvirTvis Semcireba. amisaTvis sa-
Wiroa Semdegi bijebis Sesruleba: 

1) qvesadguris uzrunvelyofis sazRvre-
bis gamoTvla. es gamoTvla cikluri xasia-
Tisaa da xorcieldeba wrfivi daprograme-
bis meTodiT. am bijze xdeba im datvirTve-
bis aRdgena, romelTa sidide aRemateba 
dadgenil SezRudvebs. Semdeg gamoiTvleba 
datvirTvis sazRvrebi mezobeli qvesadgu-
rebisaTvis, gadamcemi xazebis da transfor-
matorebis parametrebis gaTvaliswinebiT; 

2) datvirTvebis aRdgenis modelireba. am 
bijze xdeba mtyunebuli qvesadgurebidan 
mowodebuli datvirTvebis aRdgenis mod-
elireba; 

3) Warbi datvirTvebis Semcirebis meTo-
di. Tu moxda datvirTvis sididis gadaWar-
beba, gamokvleuli unda iqnes misi Semcire-
bis SesaZlo xerxebi. arsebobs sami ZiriTa-
di meTodi: sistemis gadarTva, salteebis 
ganmxoloeba da datvirTvebis gadarTva; 

4) operaciebis procedurebis Seqmna. Tu 
gadawyvetilebaTaA miRebis procesis Sesaba-
misi operaciebi 1-dan 3-is CaTvliT srulde-
ba, Cndeba datvirTvebis siWarbe da bolo 
bijze warmoiSoba datvirTvebis sawyis 
mdgomareobaSi dabrunebis aucilebloba. 
amitom saWiroa ganisazRvros procedurebi, 
romlebic ganaxorcieleben saTanado ope-
raciebs. ZiriTadi operaciebis procedurebi 
inarCunebs gadawyvetilebaTa miRebis pro-
cesis ATanamimdevrobas 1-dan 3-mde da dat-
virTvis siWarbes adgili aRar eqneba. 

datvirTvebis siWarbis Sesamcireblad 
gamoyenebul samive meTodSi moqmedebaTa Zi-
riTadi Tanamimdevroba Semdegia: 

• qvesadgurebis datvirTvebis gadadine-
baTaAgamokvleva; 

• yoveli gadasarTveli qvesadguris ga-
mokvleva; 

• Semowmeba imisa, Tu  rogor Semcirda 
totaluri siWarbe. 

datvirTvebis Semcirebisas problematu-
ria am sami meTodis gansazRvra. amitom sa-
Wiroa gamokvlevebi Catardes TiToeuli me-
Todis gamoyenebis sxvadasxva kombinaciaze. 

modelirebad sistemaSi gamoiyeneba pro-
duqciuli wesebi, romlebic miRebulia ada-
miani-eqspertis gamocdilebis gaTvaliswine-
biT. produqciuli wesis magaliTi: Tu sis-
temaSi aris qvesadguri, romelsac aqvs dat-
virTvis dasaSveb mniSvnelobaTaA didi di-
apazoni, mTeli radialuri sistema, romel-
Sic datvirTva nawildeba, winaswar unda 
Seicvalos am diapazonis Sesabamisad, ris 
Semdegac operaciuli procedurebi iqmneba. 
aseTi evristika Zalian efeqturia, gansaku-
TrebiT im SemTxvevaSi, roca Warbi dat-
virTva gadaecema mezobel radialur siste-
mas da mezobeli sistemis datvirTvis nor-
malizaciasac axdens. 

 
3. daskvna 
eqspertuli sistemis SemoTavazebulma 

modelma aCvena, rom obieqtze   orientire-
buli daprogramebis xerxebis gamoyeneba 
codnasTan erTad iZleva energosistemis 
aRdgenis efeqtur gzas, ufro zustad, cod-
nis inJineriis gamoyeneba iZleva gadamcemi 
xazebis sistemis kompleqsuri aRdgenis sa-
Sualebas swrafad, usafrTxod da SezRud-
vebis gaTvaliswinebiT. aseTi eqspertuli 
sistema saTanado aRdgenis meTodebis gene-
rirebas axdens sxvadasxva mtyunebis Sem-
TxvevisaTvis. garda amisa, sistemaSi marti-
via axali codnis damateba axali  mtyunebe-
bis aRdgenis aucileblobis warmoSobisas 
sistemaSi anu sistema gafarToebadia. 

 
literatura 

1. Yukio Kojima, Shigeru Warashina, Masakazu Kato, 
Hadime Watanaba. Application of Knowledge Engi-
neering Techniques to Electric Power System Restora-
tion. International Workshop on Artificial Intelligence 
for Industrial Applications. N.J. 1998, p.p. 320-325. 

2. r. quTaTelaZe, a. kobiaSvili. codnaze 
dafuZnebuli marTvis sistema energosis-
temis gadamcemi magistralis aRdgenisaT-
vis. Tbilisi: stu-is Sromebi, 2010.  

 
 
 
 



stu-s Sromebi – TRANSACTIONS OF GTU – ТРУДЫ ГТУ № 4 (478), 2010 

 

77 
 

UDC  621.311 
THE USE OF EXPERT SYSTEM FOR STABLE WORKING OF  POWER SYSTEM RESTORATION 
R. Kutateladze, A. Kobiashvili 
Department of economics and business management, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, 
Georgia 
 

Resume: There is discussed realization method of a trunk line system restoration in power systems. A trunk line 
system restoration involves operations of various equipments, which are complexly interrelated. For this reason, ob-
ject-oriented programming techniques employing a frame representation of knowledge and heuvristics have been 
adopted to achieve efficient processing. There is confirmed to be simple to add knowledge  concerning new restora-
tion cases to the modelling system by applying knowledge engineering techniques. 
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Резюме: Рассмотрена  реализация метода восстановления системы линии передач в  энергосистему. 
Восстановление  системы линий передач включает связанные с  различными устройствами операции, которые  
обладают сложными взаимоотношениями. Поэтому предложено комбинирование объектно-ориентиро-
ванного программирования, представления знаний в виде фреймов и эвристики для получения высокой 
эффективности процесса. Доказано, что для новых случаев восстановления очень просто дабавить знания в  
моделируемую систему применением способов  инженерного знания. 

 
Ключевые слова:  экспертная система; способы инженерии знаний; объектно-ориентированное програм-

мирование. 
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reziume: ganxilulia dargobrivi teqstis 

makrostruqturis kvlevis sami aspeqti _ se-
mantikuri, funqciuri da pragmatuli. dar-
gobriv teqsts obieqturi realobis saganTa 
aRwerasTan erTad safuZvlad udevs kon-

kretuli intencia, romlis aqtualizacia 
anu teqstadqmna konkretuli dargis speci-
fikiT ganisazRvreba.  dargobrivi teqstebis 
makrostruqturis kvlevisas aucilebelia im 
sakomunikacio situaciis gaTvaliswineba, 
romelSic xdeba dargobrivi teqstis mani-
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festireba. am konteqstSi teqstis produci-
rebisas relevanturia kognitiuri da komu-
nikaciuri segmentebis gaTvaliswineba da am 
kuTxiT koreqtulobis SenarCuneba. teqs-
tadqmnis semantikuri saSualebebi dargo-
brivi teqstis struqturirebis arsebiTi, 
magram ara erTaderTi saSualebaa. pragma-
tuli aspeqti ikvlevs dargobrivi teqstebis 
makrostruqturas sazogadoebrivi cxovre-
bis garkveul situaciebTan kavSirSi, xolo 
funqciur WrilSi teqstis segmentireba iT-
vleba masStabur movlenad da miznad isax-
avs Seiswavlos sakomunikacio da Semecne-
biTi procesebis gavlena teqstis kon-
struirebaze. sakiTxisadmi amgvari midgoma 
moiazrebs enisa da azrovnebis urTierTmi-
marTebas, maTi urTierTqmedebis Tavisebur 
maneras. 

 
sakvanZo sityvebi: dargobrivi teqsti; mi-

krostruqtura; koherentuloba; presupozi-
cia; polifunqciuroba; teqstis komponente-
bi. 

 
 
1. Sesavali 
me-20 saukunis 80-iani wlebis dasawyisSi 

dargobrivi enebis kvlevam komunikaciuri 
lingvistika axali amocanebis winaSe daaye-
na da sakuTari, damoukidebeli ganxilvis 
obieqtis – dargobrivi teqstis _ gamokve-
Tis Sedegad dargobrivi teqstis lingvis-
tikis, rogorc damoukidebeli disciplinis 
Camoyalibebas Seuwyo xeli. dargobrivi 
teqstis lingvistikis obieqti _ dargobrivi 
teqsti _ dargobrivi zepiri Tu werilobi-
Ti procesebis fiqsirebuli manifestaciaa. 
dargobrivi teqstis lingvistika miznad 
isaxavs teqstis induqciur-empiriuli kvle-
vis safuZvelze sxvadasxva sakomunikacio 
garemoSi Seiswavlos da gaaanalizos  dar-
gobrivi zepiri Tu werilobiTi teqstebis 
socialuri, situaciuri da Tematuri faq-
torebis urTierTmimarTeba. am tipis kvleva 
TavisTavad iTvaliswinebs dargobrivi 
teqstebis Siga da gareenobrivi faqtorebis 
struqturul-funqciuri urTierTqmedebiT 
dargobrivi teqstebis sxvadasxva tipebis 
gansazRvrasa da dadgenas. 

 
2. ZiriTadi nawili 
lingvisturi TvalsazrisiT, teqstis 

struqturis kvleva sami aspeqtiT xor-
cieldeba – semantikuri, pragmatuli da 
funqciur-komunikaciuri. naratiuli teqstis 
makrostruqtura yovelTvis an umeteswilad 
semantikur WrilSi ganixileba, maSin, roca 
dargobrivi teqstebis struqturul-funqci-

uri analizisaTvis mxolod logikur-
semantikuri aspeqtis Seswavla sakmarisi ar 
aris. dargobrivi teqstis struqturis kvle-
va SesaZlebelia mxolod logikur-semanti-
kuri meTodiTa da teqstis komunikaciuri 
analiziT. 

dargobriv teqsts obieqtebis, saganTa mi-
marTebebisa da obieqturi realobis aRwe-
rasTan erTad safuZvlad udevs teqstis 
konkretuli funqcia, romelic, Tavis mxriv, 
saqmianobis sferos specifikiT gani-
sazRvreba. amasTan, enisa da azrovnebis ma-
nera profesiuli saqmianobis erT-erTi 
mniSvnelovani komponentia [1].  

dargobrivi teqstebis kvlevisas aucile-
belia im sakomunikacio situaciis gaTva-
liswineba, romelSic dargobrivi teqstis 
manifestireba xdeba. am konteqstSi teqstis 
producirebisas erTmaneTs ganapirobebs 
kognitiuri da komunikaciuri aspeqtebis 
koreqtuloba. 

dargobrivi problemis azrobriv-enobrivi 
saSualebebiT SefuTva, konkretuli dargo-
brivi sakiTxis Sinaarsobriv-enobrivi gaaz-
reba, Sesabamisi teqstis enobrivi manifes-
taciisas, iwvevs garkveulwilad teqstemaTa 
linealur-segmenturi rigebis SezRudvas. am 
process xSirad mosdevs is realoba, ro-
melic SesaZloa ar iyos srul Sesabamiso-
baSi gareenobriv realobasTan. aqedan ga-
momdinare, teqstis nawilTa struqturireba 
obligatoruli xdeba, raTa teqstis Siga 
wyoba garegnulad TvalSisacemi da efeq-
turi iyos.  

teqstadqmnis semantikuri saSualebebi 
teqstis struqturirebis arsebiTi, magram 
ara erTaderTi saSualebaa. teqsti sistemaa, 
romelic enis sxvadasxva dones moicavs. 
gansxvavebul teqstemaTa semantikur niSnebs 
teqstis makonstruirebeli funqciis mniSv-
nelovani roli akisria. teqstis gabmulo-
basa Tu wyvetilobas qmnis eqsplicitur-
semantikur ekvivalentTa kohezia [2]. garda 
eqsplicitur-semantikur ekvivalentTa rgo-
lisa, teqstemaTa kvazilogikuri kavSirebi 
dargobrivi teqstis implicituri kon-
struqciis markerebadac gvevlineba. teqstSi 
implicituri logikuri koneqtorebi teqs-
tis struqturirebis saSualebebia. isini 
komunikaciis obieqtis enobriv-verbaluri 
producirebisas gansazRvrul wesebs emor-
Cileba. 

dargobrivi teqstebis struqturis seman-
tikuri TvalsazrisiT (ganxilvisagan gan-
sxvavebiT), misi pragmatuli aspeqti miznad 
isaxavs dargobrivi teqstebis makrostruq-
turis kvlevas sazogadoebrivi cxovrebis 
garkveul situaciebTan kavSirSi [3]. pragma-
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tuli TvalsazrisiT, teqstebis situaci-
uroba Semdeg maxasiaTeblebs moicavs: 

• sakomunikacio movlenis tipi (samec-
niero statiis an saaplikacio formis Seqm-
na-Sedgena-werilobiTi fiqsacia); 

• sakomunikacio partnioris socialuri 
statusi; 

• sakomunikacio partniorebs Soris in-
teraqciuli damokidebulebis specifika; 

• komunikaciis monawileTa Sesaxeb wi-
naswar arsebuli codna(presupozicia); 

• komunikaciis mediumi/arxi [1]. 
Tanamedrove realiebma, sazogadoebis 

mravalmxrivma da swrafma ganviTarebam da 
ganviTarebis gziT miRebulma rezultatebma 
gamoiwvia is, rom dargobrivi ena Camoya-
libda ama Tu im dargis Sesabamis diferen-
cirebul sakomunikacio moTxovnaTa instru-
mentad. mxolod amis gaTvaliswinebiTaa Se-
saZlebeli teqstis struqturirebis prob-
lemis kompleqsuri aRqma. 

pragmatuli kuTxiT danaxuli dargobri-
vi teqstebis struqturis kvlevis damsax-
urebaa is, rom ganisazRvra socialurad 
ganpirobebuli gareenobrivi faqtorebis 
gavlena dargobrivi teqstebis makrostruq-
turaze, ramac, Tavis mxriv, ganapiroba dar-
gobrivi teqstebis kvleva teqstis lingvis-
tikis WrilSi. 

dargobrivi teqstebi sazogadoebriv mec-
nierebebSi umeteswilad polifunqciuria, 
rac imaSi gamoixateba, rom am dargis teqs-
tebis recipireba garemo pirobebzea damo-
kidebuli, radgan isini gansxvavebul sako-
munikacio situaciebSi gansxvavebulad aRiq-
meba. rac ufro metadaa teqstis gageba da-
mokidebuli presupoziciaze, miT ufro 
naklebia Sansi misi dekodirebisa. 

dargobrivi teqstis pragmatul CarCoebs 
qmnis agreTve sxva faqtorebic, magaliTad, 
Sewyvetili komunikacia. am procesSi ga-
moiyeneba uamravi CarCo-signali: komunika-
ciis Sewyvetis mizezebi, forsmaJoruli 
SemTxvevebi, saTauri, aseve dasasrulis mau-
wyebeli signalebi. xSirad pragmatuli sig-
nalebis gamoyeneba dakavSirebulia gan-
sazRvruli teqstis saxeobebTan, magaliTad, 
morali da masTan dakavSirebuli senten-
ciebi axlavs mxolod igav-arakebs anu erTi 
konkretuli tipis teqsts. 

dargobrivi teqstis pragmatulobis erT-
erTi markeria gawyvetili koherentulobis 
aRdgenis kompetencia, rac damokidebulia 
komunikantTa interpretaciis unarze – SeZ-
lon teqstidan interpretaciis safuZvelze 
teqstSi implicituri semantikur-sintaqsuri 
koherentulobis aRdgena. komunikantebi ga-
wyvetil koherentulobas aRadgenen maTive 

presupoziciis saSualebiT da amiT uzrun-
velyofen sasurvel sakomunikacio efeqts. 
makrostruqturis kvlevis pragmatuli me-
Todi teqstis struqturirebisas iTvalis-
winebs adamianis sazogadoebriv-inteleqtua-
luri monacemebisa da aseve sxva eqsternu-
li faqtorebis CarTvas teqstis agebis mod-
elSi. es meTodi naTlad gviCvenebs teqstis 
konstruirebis dinamikasa da kompleqsuro-
bas.  

mesame aspeqti, romelSic SesaZloa gamo-
vikvlioT da ganvixiloT dargobrivi teqs-
tis makrostruqtura, esaa misi funqcia. es 
aspeqti gansxvavdeba teqstis struqturis 
semantikur da pragmatul WrilSi kvlevis-
gan mravali TvalsazrisiT [4]. funqciis 
WrilSi teqstis segmentireba ufro masSta-
bur movlenad ganixileba. amasTan, gasaTva-
liswinebelia Semdegi faqtorebi: 

• konkretuli (Siga da gare) sakomuni-
kacio pirobebi; 

• teqstis avtoris intencia; 
• teqstSi gadmosacem enobriv mimarTe-

baTa logika; 
• verbalur-sakomunikacio qmedebis eno-

briv-SemecnebiTi procesebi. 
aseTi midgoma ganixilavs enis sistemis 

sxvadasxva donis enobrivi erTeulebis ur-
TierTqmedebas komunikaciis procesSi. eno-
briv-sakomunikacio qmedebis, enobrivi sis-
temis erTeulebis saSualebiT unda aixsnas 
urTierTmimarTeba komunikaciis obieqts, sa-
komunikacio Temasa da teqstis makrostruq-
turas Soris. 

enobrivi erTeulebis daxmarebiT teqstis 
gare segmentireba calkeul monakveTebad mi-
si Siga struqturidan gamomdinareobs. funq-
ciuri midgoma miznad isaxavs Seiswavlos 
sakomunikacio da SemecnebiTi procesebis 
gavlena teqstis konstruirebaze. sakiTxi-
sadmi amgvari midgoma moiazrebs enisa da 
azrovnebis urTierTmimarTebas da scildeba 
teqstis lingvisturi kvlevis sazRvrebs. 
teqstis segmentireba sxvadasxva moculobis 
da specifikuri funqciis mqone erTeulebad 
ganisazRvreba rogorc enobrivi, aseve Semec-
nebiTi operaciebiT. amasTan, isic unda aRi-
niSnos, rom arsebobs teqstebi, romlebic, 
komunikaciuri specifikidan gamomdinare, ga-
regnulad naklebadaa segmentirebuli. prag-
matuli TvalsazrisiT, am SemTxvevaSi kohe-
rentul teqstebTan gvaqvs saqme. 

dargobrivi teqstebis makrostruqturis 
kvleva integraciuli, struqturul-funqci-
uri midgomiT unda ganxorcieldes, romel-
ic iTvaliswinebs rogorc leqsikuri seman-
tikis, pragmatikis da sociolingvistikis, 
aseve stilistikis, teqstis lingvistikisa da 
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dargobrivi enebis kvlevis faqtorebsac. 
aqedan gamomdinare, dargobrivi teqstebis 
makrostruqtura ganisazRvreba, rogorc li-
nealur-Tanamimdevruli da ierarqiulad or-
ganizebuli funqciuri sistema im urTierT-
mimarTebebisa, romlebic teqstis calkeul 
segmentebs Sorisaa. mimarTebaTa es kompleq-
suri sistema teqstSi Siga da gareenobrivi 
faqtorebis funqciuri urTierTqmedebis spe-
cifikur Sedegs warmoadgens. 

adamianis azrovnebas unari Seswevs daa-
muSaos aRqmuli, miuxedavad imisa es zoga-
dia Tu konkretuli, arsebiTi Tu umniSvne-
lo, saWiro Tu SemTxveviTi. am aradiferen-
cirebuli mTlianobidan analitikur-
sinTezuri operaciebis daxmarebiT subieqti 
gamoyofs zogads, arsebiTs, kanonzomiers. 
adamianTa cnobierebaSi ase warmoiqmneba ob-
ieqturi realobis suraTebi. 

makrostruqturis struqturul-funqciu-
ri ganxilvis farglebSi Tu teqstis ling-
vistikis principebs gaviTvaliswinebT, vnax-
avT, rom teqstis Semadgeneli komponentebi 
teqstis segmentaciis umniSvnelovanes er-
Teulebs warmoadgens. amis winapirobas ki 
qmnis is, rom teqstis segmentebs teqstSi 
komunikaciuri funqcia aqvs. teqstis nawi-
lebs Semdegi markerebi aqvs: 

1. socialuri ganzomileba, romelic ga-
nisazRvreba teqstis producentsa da adre-
sats Soris interaqciis pirobebiT [5]. 

2. komunikaciis obieqtis azrobrivi 
struqturirebis procesSi gansazRvrul in-
teleqtualur operaciaTa srulyofa (mag., 
kontrastuli azrovneba, induqcia, deduq-
cia). 

3. teqstis sakomunikacio funqcia. 
4. pragmatuli markireba Semdegi saSua-

lebebiT:  
- tipografiuli saSualebebi, saTaurebi 

da a.S. 
- stilisturi potencialis gamoyeneba 

funqciad, funqciur potencialad, romelic 
ukavSirdeba teqstTa nimuSebs da misgan 
iwarmoeba (mag., ese, saxelmZRvanelo). 

5. teqstis komponentTa propoziciis se-
mantikuri integracia erT TemaSi/subTemaSi, 
rac gulisxmobs: 

_ teqstis komponentTa semantikuri ekvi-
valenturobis Sedegebis dadgenasa da gan-
sazRvras (topikalizacia). 

_ erTmaneTTan dakavSirebul teqstis na-
wilTa/komponentTa semantikur-sintaqsuri 
mimarTebebis fiqsirebas (linealur-sekven-
ciuri aspeqti) da/an erTmaneTze damokide-
bul teqstis nawilTa semantikur-sintaq-
suri mimarTebebis fiqsirebas(ierarqiuli 
aspeqti) [6]. 

teqstis nawilebi/komponentebi struqtu-
rulad da funqciurad determinirebuli 
komponentebia, romlebic mTliani teqstis 
funqciasa da struqturasTan mWidro kav-
SirSia. amasTan, teqstis nawilTa Tanamimde-
vrobaSi manifestirdeba kavSiri-mimarTebebi 
komunikaciis partniorTa ama Tu im inte-
raqciasa da intenciebTan, komunikaciis 
procesSi monawileTa kognitiur proceseb-
Tan, Temis gaSlasa da enobrivi erTeulebis 
SerCevis da gamoyenebis xerxebTan. 

 
3. daskvna 
amdenad, arsebobs arsebiTi gansxvaveba 

naratiuli da dargobrivi teqstebis makro-
struqturis kvlevis procesebs Soris. es 
ukanaskneli xorcieldeba sami aspeqtiT – 
semantikuri, pragmatuli da funqciur-
komunikaciuri. naratiuli teqstis makro-
struqtura yovelTvis an umeteswilad se-
mantikur WrilSi ganixileba, maSin, roca 
dargobrivi teqstebis struqturul-funqci-
uri analizisaTvis mxolod logikur-
semantikuri aspeqtis Seswavla sakmarisi ar 
aris. dargobrivi teqstis struqturis 
kvleva SesaZlebelia logikur-semantikuri 
meTodis, teqstis funqciisa da teqstis ko-
munikaciuri analizis sinTeziT. 

dargobrivi teqstebis makrostruqturis 
kvleva integraciuli, struqturul-funqci-
uri midgomiT unda ganxorcieldes. dargo-
brivi teqstebis makrostruqtura gani-
sazRvreba, rogorc linealur-Tanamimdev-
ruli da ierarqiulad organizebuli funq-
ciuri sistema im urTierTmimarTebebisa, 
romlebic teqstis calkeul segmentebs So-
ris arsebobs. 

dargobrivi teqstis arqiteqtonikuri da-
nawevreba damokidebulia ara mxolod teqs-
tis azrobriv gajerebaze, romelSic obieq-
turi realobis garkveuli aspeqtia asax-
uli, aramed agreTve teqstis avtoris sako-
munikacio intenciasa da strategiaze. 
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Resume: There are examined three aspects of the macro graphic examination of branch text - semantic, function-
al and pragmatic. At the basis of branch text with the description of the objective reality objects lies the concrete in-
tenston and its actualization, which determines by the specific character of concrete branch. 

During the macro graphic examination of branch texts it is necessary to take into account of that part of commu-
nicative situation, in which occurs the demonstration of branch text. The calculation of cognitive and communicative 
segments is relevant during the production of text in this context. 

Semantic means is essential, but not only one method during the structuring of branch text. Pragmatic aspect in-
vestigates the macrostructure of branch texts in connection with the situations of public life, and in the functional as-
pect the segmentation of text is considered as the scale phenomenon and sets as a goal to study the influence of 
communicative and cognitive processes on the construction of text. Such point of view to a question indicates interre-
lation between the language and the thought, also their unique manner of reciprocal effect. 

 
Key words:  branch text; microstructure; coherence; presupposition; polyfunctionality; text components. 
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Табукашвили Р.М. 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 
Тбилиси, ул. Костава, 77  
 

Резюме: Рассмотрены три аспекта исследования макроструктуры отраслевого текста – семантический, 
функциональный и прагматический. В основе отраслевого текста вместе с описанием предметов объективной 
реальности лежит конкретная интенция, актуализация которой определяется спецификой конкретной отрасли.  

Во время исследования макроструктуры отраслевых текстов необходимо учесть ту коммуникативную 
ситуацию, в которой происходит манифестация отраслевого текста. Во время продуцирования текста в этом 
контексте релевантен учет когнитивных и коммуникативных сегментов. 

Семантические средства – это существенный, но не единственный способ во время структурирования 
отраслевого текста. Прагматический аспект исследует макроструктуру отраслевых текстов в связи с ситуациями 
общественной жизни, а в функциональном аспекте сегментация текста считается масштабным явлением и 
ставит цель изучить влияние коммуникативных и когнитивных процессов на конструирование текста. Такой 
подход к вопросу означает взаимоотношение между языком и мышлением, их своеобразную манеру 
взаимовлияния. 

 

Ключевые слова: отраслевый текст; микроструктура; когерентность; прессупозиция; полифункци-
ональность; компоненты текста. 
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ucxouri enebisa da komunikaciis departamenti, saqarTvelos teqnikuri universiteti, sa-
qarTvelo, 0175, Tbilisi, kostavas 77 
 
E-mail: r.tabukashvili@gmail.com; chikvinidze@gmail.com 

 

 
reziume: samedicino terminologiur sis-

temas, rogorc yovel leqsikur warmonaqmns, 
ganixilaven rogorc sinqronul (anu mis 
statikur mdgomareobaSi), aseve diaqronul 
(e.w. istoriuli ganviTarebisa da Camoyali-
bebis) WrilSi. Cven SevecadeT gagveerTiane-
bina orive midgoma da gveCvenebina miTolo-
gizmebis simbolurobis kavSiri gare samya-
ros saganTan Tu movlenasTan, realur de-
notatTan, mis warsulsa da awmyosTan. ter-
minTa semantikuri mravalferovneba sauku-
neTa manZilze daixvewa, droTa ganmavloba-
Si erTmniSvnelovneba SeiZina da meoreul 
nominaciur niSnebad transformirda. miTo-
logizmi samedicino terminologiaSi “Zve-
lis SenarCunebaa axal samyaroSi”. dResac 
warmatebiT gamoiyeneba ara mxolod samedi-
cino dargobriv komunikaciaSi, aramed in-
tersubieqtur-yofiT sametyvelo situacieb-
Sic, komunikantis efeqturi metyvelebis in-
tenciiT. 

 
sakvanZo sityvebi: miTologizmebi; nomi-

naciuri niSnebi; denotatebi; semiotikuri 
sistemis elementebi; reliqtebi. 

 
 
1. Sesavali 
Tanamedrove mecnierebis sxvadasxva 

dargSi miTologiur terminTa statusi yo-
velTvis iwvevda lingvistTa udides inte-
ress. miT ufro, rom leqsikografiul ga-
mocemaTa mravali avtori dRevandel rea-
lobaSi eWvqveS ayenebs miTologiur saxel-
Ta gamoyenebas. gansakuTrebiT es exeba sa-
medicino dargs, romelSic xsenebul ter-
minTa kvantitatiuroba piks aRwevs da rom-
lebsac pesimisti mecnierebi mxolod fan-
taziis nayofad da ararealuris eqsplici-
tebad miiCneven. istoriuli gardaqmnebis 
fonze miTologizmebi realur denotatebs 
Seerwynen anu SeiZines materialuri Rire-
buleba, ufro zustad, miTologizmebi gar-
daiqmnen meoreul nominaciur niSnebad. aqe-
dan gamomdinare, isini gvevlinebian saerTa-
Soriso samedicino terminologiis semioti-
kuri sistemis elementebad. 

 

2. ZiriTadi nawili 
leqsikografiul wyaroebze dayrdnobiT 

SesaZlebelia samedicino terminTa im tipis 
leqsikonis Sedgena, romlis safuZvels 
qmnis berZnul-romauli RmerTebis, gmirebi-
sa da sxvadasxva miTologiur-zRapruli, 
SeTxzuli arsebebis saxelebi. 

saukuneTa manZilze miTologiur termin-
Ta “zRapruloba’’ TandaTan gaqra da enaSi 
sruliad ganeitralda. terminebi: ”higiena”, 
“venerologia”, ”fsiqiatria”, “mikroflora”, 
“omfaliti”, ”tanatologia” da mravali sxva 
Tanamedrove medicinaSi realurobasTanaa 
gaigivebuli. gmirTa da miTologiur arse-
baTa saxelebi maTi miTiuri Tu etimologi-
uri warmoSobis niSnebiT, aseve realur de-
notatebad iqcnen. aseTebia: atropa, afro-
dite, venera, heliosi, higia, himenei, hipnosi, 
dionise (baxusi), marsi, merkuri, morfiusi, 
narcisi, panacea, nimfa, fsiqea, satiri, ta-
natosi, flora da mravali sxva. 

bolo ori saukunis manZilze medicinis 
dargebad CamoyalibdaAfsiqologia, fsiqia-
tria, fsiqoTerapia, fsiqonevrologia.  

aristoteles droidan “fsiqea” adamianis 
sulieri cxovrebis sferos ganekuTvneba, 
Tumca fsiqeas miTi mravali samedicino 
sferos kuTvnilebaa. sagulisxmoa, rom fsi-
qeas miTs yoveli epoqa sxvadasxvanairad 
ganmartavda da iyenebda. Sua saukuneebSi 
mas alegoriuli Seferiloba hqonda qris-
tianuli doqtrinis Sesabamisad – fsiqeas 
ubedurebebi da Semdgomi aRzeveba –aris 
adamianis dacemisa da mogvianebiT misi su-
lis aRorZinebis zeimi. 

medicinaSi vxvdebiT iseT terminebs, 
romlebic gardasul epoqaTa kulturul 
reliqtebad SeiZleba ganvixiloT: miTolo-
gizmebi (antikuri droidan), bibleizmebi 
(Sua saukuneebidan). aRorZinebis epoqidan 
maT Semoemata astrologiuri da qiroman-
tiuli masala. mag., sityvaSi “letargia” 
kodirebulia micvalebulTa samefos miTi-
uri mdinaris letes saxelwodeba, romlis 
erTi ylupis mosma gardacvlilTa sulebs 
amqveyniur cxovrebas aviwyebda – “ leteSi 
CaiZira”. 

garda aRniSnulisa, terminis saxiT 
gvxvdeba agreTve literaturul personaJTa 
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da realur mecnierTa gvarebi. es jgufi 
Seadgens e. w. eponimTa anu gvarebis termin-
Ta klass. 

miTologiur terminTa etimologia xSi-
rad emyareba anatomiasa da paTogenezs. mag.: 

Atlantis - xerxemlis pirveli mala (es 
termini ukavSirdeba berZen titans – at-
lants, romelsac cis TaRi kisriT da mxre-
biT eWira). 

Tendo Achillis - aqilevsis qusli (rogorc 
cnobilia, es frazeologizmi troas cno-
bili gmiris, aqilevsis legendas ukavSir-
deba). aRsaniSnavia, rom samedicino termi-
nosistemaSi vxvdebiT aqilevsis quslTan 
dakavSirebul frazeologiur sityvaTSe-
Tanxmebebs: aqilotomia, aqilotenoplastika 
da mravali sxva. 

Corona Veneris - veneras gvirgvini (anu 
Sublze sifilitikuri gamonayari). 

Caput MMedusae - meduzas Tavi. samedicino 
enaze niSnavs Wipis areSi muclis wina ke-
delze kanqveSa venebis gaganierebas (dak-
laknili gvelis formis venebi. miTiur me-
duzas Tavze Tmis nacvlad daklaknili 
gvelebi ezrdeboda). 

Morbus Heracleus - herakles daavadeba (epi-
lefsia). 

me-20 saukunis dasawyisSi miTologiuri 
terminebis axali talRa, romelmac samedi-
cino terminologia uaxlesi terminebiT 
Seavso, ukavSirdeba cnobil fsiqoanaliti-
koss zigmund froids. igi iyenebs Zvelber-
Zen mweralTa miTiuri gmirebis uamrav sax-
els – oidiposi, antigone, iokaste, medea, 
oreste, fedra, eleqtra da mravali sxva.  

MMorphius - hipnosis Svilis, sizmris 
RmerTis morfiusis saxelia, romelsac 
frTosani moxucis saxe hqonda ZvelberZnul 
miTologiaSi. igi SemorCa narkotikul da 
saZile saSualebaTa dasaxelebis prepara-
tebs, romlebic Seicaven morfiums, Tumca 
es saxelwodeba ar unda gavaigivoT sxva 
omonimur terminoelementTan, berZnul si-
tyvasTan “morphe”, romelic “formas” niS-
navs. aqedanaa miRebuli lingvisturi termi-
ni “morfologia” – mecniereba enis struq-
turis, formis, wyobis Sesaxeb da identuri 
samedicino termini – moZRvreba organizmisa 
da misi nawilebis garegani agebulebis, 
formis Sesaxeb.  

AAtropa Belladona - mcenaris saxelwodeba da 
ukavSirdeba bedisweris qalRmerTis saxels. 
olimpos religiis Tanaxmad, qalRmerTma 
atropam sicocxlis Zafi gadaWra. am termi-
nis msgavsad mravali sxva miTologizmi, 
rogorebicaa artemide, giacinti, irida, 
minta, narcisi miTologiidan botanikaSi 

gadavida da mogvianebiT farmakologiaSic 
daimkvidra adgili. 

oidiposis kompleqsi – erT-erTi im mrav-
al kompleqsTagani, romelic mudmivad iw-
vevda fsiqoanalitikosTa gacxovelebul 
interess. isini am “ojaxur situacias” ga-
nixilavdnen pirovnebis ganviTarebis erT-
erT aucilebel stadiad. froidi oidiposis 
kompleqss bavSvTa seqsualobis kulmina-
ciur wertilad miiCnevda. aseve misi azriT, 
oidiposis kompleqsi yovelgvari nevrozisa 
da fsiqikuri gadaxrebis wyaroa. 

medeas kompleqsi - fsiqoanalitikosTa 
kvlevis sagani, gulisxmobs Svilebis mokv-
dinebiT moRalate qmrisTvis samagieros ga-
daxdas.  

fsiqoanalizi _ mecniereba adamianis 
sulieri Tu fizikuri mdgomareobis Sesax-
eb, dRemde uxvad iyenebs miTologiur ter-
minTa arsenals – narcisizmi, pigmalioniz-
mi, venerofobia, nimfomania da sxva. 

miTologizmebs samedicino mecnierebis 
garda, vxvdebiT sxvadasxva sabunebismety-
velo mecnierebaSi. mag., qimiur elementTa 
dasaxelebebi – tantali, titani, paladiumi, 
plutoniumi, urani da sxv. maT safuZvelze 
droTa ganmavlobaSi warmoiSva astronomi-
uli terminebi _ plutoni, urani da a.S. 

 
3. daskvna 
samecniero terminis erTmniSvneloba da 

zusti Sesatyvisoba saganTan samedicino 
terminTa markerebia. aseT terminebs ar aqvs 
eqspresia, stilisturi Seferiloba, kono-
taciebi, asociaciebi Tu sxva maxasiaTebeli 
niSnebi, romlebic mxatvrul sityvas axa-
siaTebs. es aris miTologizmTa neitraluri 
deskrifcia, romelic idealuri terminis 
saxea. miTologizmebi meoreuli nominaci-
uri niSnebia, romlebic realur denotatebs 
Seerwya da, Sesabamisad, SeiZina materialu-
ri Rirebuleba. garda samedicino dargebisa, 
saxezea aseve miTologizmTa SeRweva sxva 
samecniero mimarTulebebSic. miuxedavad 
miTologizmTa erTmniSvnelobisa da misi 
wminda nominaciuri Rirebulebisa, isini ga-
moiyeneba sametyvelo situaciebSic – dar-
gobriv da yofiT komunikaciebSi. 
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MYTHOLOGISM IN MEDICAL TERMINOLOGY 
R. Tabukashvili, I. Chikvinidze 
Department of foreign languages and communications, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, 
Georgia 
 

Resume: Medical terminology is considered in two aspects – syncronic and diachronic ( it deals with its historical 
and static formation). We tried to unite these two kinds to appoach to the aspects and we would like to introduce the 
link of symbolic features of mithologisms with subjects and phenomena of real world, present and past meanings of 
denotats, polysemy of the terms has been formed for centuries and finally has transformed as nominative sings. 

The terms are widely used, even today, not only in medical science, but also in effective communication. 
 
Key words:  mythologism; nominative signs; denotations; elements of semiotic systems; relicts. 

 
 
УДК 001.4 
МИФОЛОГИЗМЫ В МЕДИЦИНСКОЙ ТЕРМИНОСИСТЕМЕ 
Табукашвили Р.М., Чиквинидзе И.Г. 
Департамент иностранных языков и коммуникаций, Грузинский технический университет, Грузия, 0175, 
Тбилиси, ул. Костава, 77  
 

Резюме: Медицинскую терминологическую систему, так же как и всякую лексическую единицу, 
рассматривают как в синхронном (т.е. в ее статическом положении), так и в диахронном (т.е. в историческом 
развитии и формировании) аспекте. Мы постарались воссоединить эти два подхода и показать союз 
символичности мифологизмов с предметом или явлением внешнего мира, с реальным денотатом, с ее 
прошлым и настоящим. Семантические многозначности терминов шлифовались веками, постепенно стали 
однозначными и трансформировались как вторичные номинативные знаки. Они и по сей день пользуются 
успехом не только в отраслевой коммуникации, но и в интерсубъективно-речевых ситуациях с интенцией 
эффективной речи коммуниканта. 

 
Ключевые слова:  мифологизмы; номинативные знаки; денотаты; элементы семиотической системы; 

реликты. 
 

 
 
 

miRebulia dasabeWdad 23.06.10 
 
 
 
uak 341 
demokratiuli saxelmwifo, misi institucionalizaciisa da warmomad-
genlobis sistemuri kvleva 
g. giorgaZe 
sazogadoebrivi mecnierebebis departamenti, saqarTvelos teqnikuri universiteti,  
saqarTvelo, 0175, Tbilisi, kostavas 77 
 
E-mail: giorgigiorgadze@mail.ru 

 

 
reziume: naSromi moicavs Tanamedrove 

saxelmwifos (politikuri reJimebis) insti-
tuciur evolucias (maT Soris konstitu-
ciur-demokratiuls), asaxavs evropaSi te-

ritoriuli saxelmwifos Camoyalibebisa da 
axali tipis (sazogadoebrivi) erTobebis 
formirebis process, am procesisaTvis da-
maxasiaTebel Zlier fokusirebas terito-
riul sazRvrebze, saxelmwifosa da sazo-
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gadoebas Soris axleburi urTierTobis 
ganviTarebas (sabolood samoqalaqo sazo-
gadoebis Camoyalibebas) politikuri proce-
sebis paralelur, Tanamdev transformacias  
da Tanamedrove sabazro ekonomikis Camoya-
libebas,  instituciuri gardaqmnebis gan-
xorcielebas politikuri da samxedro  
urTierTqmedebis pirobebSi. 

 
sakvanZo sityvebi: aqtorTa racionaluri 

strategiebi; klienterizmi; sayovelTao ko-
rufcia; aqtorTa kartelebi; formaluri da 
araformaluri; politikur-socialuri in-
stitutebi; formaluri instituti. 

 
 
1. Sesavali 
araformaluri wesrigis damkvidreba po-

litikur gadawyvetilebaTa miRebis proces-
Si SesaZlebelia saparlamento sistemaSic. 
isic naTelia, rom araformaluri institu-
tebisa da araliberaluri wesrigis warmo-
Sobisa da damkvidrebis Sansi saprezidento 
sistemebSi mniSvnelovnad damokidebulia 
viTarebaze politikuri sistemis sxva nawi-
lebSi. 

formaluri instituciuri TvalsazrisiT, 
arsebobs xelisuflebis cvlilebis mxo-
lod erTi gza – sayovelTao arCevnebi, ma-
gram saqarTveloSi, damoukideblobis mopo-
vebis Semdeg, xelisufleba icvleba ara-
formaluri wesebis (institutebis) _ revo-
luciis, ajanyebis meSveobiT da arCevnebi 
mxolod formalur, araganmsazRvrel mxa-
res warmoadgens. 

 
2. ZiriTadi nawili 
Tanamedroveobis programa efuZvneba ukve 

arsebul inteleqtualur tradicias da sa-
zogadoebriv gardaqmnaTa gamocdilebas an-
tikuri politikuri Teoriidan respubli-
kur warmodgenamde (aRorZinebisa da refor-
maciis epoqis), romelic Tavis TavSi moi-
cavda reformaciis periodSi Camoyalibe-
bul xelSekrulebiT koncefciebs. am ideo-
logiuri programis meore umniSvnelovanesi 
komponenti mmarTvelTa pasuxismgeblobis 
(angariSvaldebulebis) ideidan modis uze-
naesi kanonis winaSe _ zeciuri mandati. 
msgavsi wesi legitimaciisa damaxasiaTebeli 
iyo TiTqmis yvela ZiriTadi civilizacii-
saTvis, maT Soris evropulisTvisac. kidev 
erTi, uaRresad mniSvnelovani komponenti 
iyo aqcenti individis avtonomiurobaze da 
masTan dakavSirebuli kerZo interesebis 
legitimacia. aseve, uaRresad mniSvnelovani, 
utopiuri komponenti (esqatologiuri), rac 
gulisxmobda idealuri sazogadoebrivi mo-

wyobis (wesrigis) Ziebas, rac ZiriTad ci-
vilizaciaTa tradiciebSi poulobda sawyis 
safuZvlebs. umniSvnelovanes komponentad 
iqca (Camoyalibda) warmomadgenlobis tra-
dicia da warmomadgenlobis institutebi, 
romlebic yalibdeba ukve Sua saukunebis 
evropaSi. amgvari institutebi saTaves iRebs 
sxvadasxva sakrebuloSi, parlamentsa da 
wodebriv krebebSi, romelTa didi nawili, 
Tavis mxriv, eyrdnoboda tomTa sabWoebis 
rCevebs. 

Tanamedrove konstituciuri saxelmwifo 
da institutebi. araliberalur demokra-
tiebSi konstituciis samarTlebrivi norme-
bis Ria darRveva da prerogativebis (Za-
lauflebis resursebis) sakanonmdeblo da 
sasamarTlo xelisuflebidan mudmivi gada-
xra aRmasrulebeli xelisuflebis sasar-
geblod araformaluri institutebis domi-
nirebis Sedegia, maTi rolis zrdisa for-
malur institutebTan SedarebiT. Tavad am 
rolis zrda aris ara pirdapiri Sedegi av-
tokratiuli memkvidreobisa (rogorc es 
xSirad warmogvidgenia), aramed amgvari vi-
Tareba warmoiqmneba ekonomikuri, politi-
kuri da socialuri krizisebis dros, ro-
desac aqtorebi iZulebuli arian imoqmedon 
maRali ekonomikuri da politikuri ganu-
sazRvrelobis pirobebSi. am dros arafor-
maluri wesebi aqtorebs SesaZleblobas 
aZlevs daswion araprognozirebadi aqciebis 
xarjebi. rodesac ar aris naTeli, ramdenad 
Sedegiania (efeqturia) axali demokratiuli 
da konstituciur-samarTlebrivi institu-
tebi, gansakuTrebiT Zlierdeba stimulebi 
araformaluri wesebis SeqmnisaTvis, xolo 
danaxarjebi moqmedebaze, romelic arRvevs 
(angrevs) samarTlebriv da sakonstitucio 
saxelmwifos normebs gansakuTrebiT daba-
lia.  

zemoT aRniSnulis naTeli magaliTia 
2008 wlis agvistos movlenebi (provocire-
buli ruseT-saqarTvelos omi) da Semdgom 
ganviTarebuli politikur-ekonomikuri pro-
cesebi, ramac gamoiwvia formaluri insti-
tutebis CarCoebis gareT “paraleluri in-
stitutebi”, xolo maT SigniT araformalu-
ri qmedebebi formaluri institutebis Car-
CoebSi, ramac aqtorebs SesaZlebloba misca 
araformaluri wesrigis da formaluri de-
mokratiuli institutebis (demokratiuli 
legitimurobis) sargeblobis kombinireba 
moexdinaT. saboloo jamSi daZabulobam 
formalur da araformalur institutebs 
Soris iseT dones miaRwia, rom warmoiqmna 
axali ukmayofilebis talRa xelisuflebis 
mimarT (romelic 9 aprilis Semdgom radi-
kalurad gagrZelda). 
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saxelmwifo institutebi uzrunvelyofs 
formaluri wesebis dacvas darwmunebis 
(idealSi), muqarisa (molodinis) da sanqcie-
bis (dasjis) meSveobiT. formaluri insti-
tutebi iqmneba, icvleba da inergeba garedan 
ZalisxmeviT, xolo araformaluri insti-
tutebi socialuri urTierTqmedebis Tvi-
Torganizebadi dinamikis safuZvelze. for-
maluri institutebi atarebs (miiswrafvis 
mainc) sayovelTao universalur xasiaTs, 
araformaluri ki partikularistuls (miis-
wrafvis mainc). gadawyvetilebaTa miRebis 
formaluri procesebi mimdinareobs biuro-
kratiul instanciebSi da dadgenili pro-
cedurebis mixedviT. araformaluri insti-
tutebi da procesebi gadainacvlebs am in-
stitutebidan paralelur struqturebSi da 
mimdinareobs monawile aqtorTa Soris 
“molaparakebaTa sistemis (wesrigis)” saxiT. 

sakvanZo (Zireuli) gansxvaveba libera-
lur “efeqturad funqcionirebad” da ara-
liberalur demokratiebs Soris dakavSire-
bulia ara maTSi formaluri da araforma-
luri institutebis arsebobasTan (isini ar-
seboben orive tipis saxelmwifoSi – sazo-
gadoebebSi), aramed imasTan, Tu rogor, ra 
wesiT da formiT Seezrdeba araformaluri 
institutebi formalurebs. 

institutebis (formaluri da araforma-
luri) orive forma avsebs erTmaneTs im 
azriT, rom formaluri institutebi damo-
kidebulia araformaluri institutebis da-
matebiT mxardaWeraze. es aniWebs formalur 
institutebs moqnilobas da elastikurobas 
da SesaZleblobas aZlevs miesadagos sazo-
gadoebrivi da politikuri procesebis moT-
xovnebs. wesebis interpretirebis da mola-
parakebaTa procesis amgvari deformaliza-
cia demokratiul saxelmwifos ar aZlevs 
liberalur konstituciur-samarTlebriv 
Sinaarss, vidre kompetenturi da konstitu-
ciur-samarTlebrivi formiT (wesiT) legi-
timirebuli organoebi ar miiRebs saboloo 
gadawyvetilebas. 

araliberalur (arasamarTlebriv-defeq-
tur) demokratiul saxelmwifoSi arafor-
maluri wesebi da paternebi anu nimuSebi 
arRvevs (angrevs) da zRudavs formaluri, 
demokratiulad (da samarTlebrivad) legi-
timirebuli formaluri institutebis fun-
qcionirebis wesrigs, arRvevs formalur in-
stitutTa funqciur kodebs, amaxinjebs da 
ganTesavs, rogorc maRali an dabali mniSv-
nelobis mqone gadawyvetilebaTa miRebis 
procedurebsa da praqtikebs. araformaluri 
institutebi SeaRwevs formalur institut-
Ta garsSi da avsebs Tavisi funqciuri lo-
gikis Sesabamisad. 

am SemTxvevaSi gadawyvetilebaTa miRebis 
doneze demokratia (demokratiuli saxelm-
wifo) funqcionirebs araformaluri da 
aralegitimirebuli institutebis da wese-
bis Sesabamisad, romlebic winaaRmdegobaSi 
modis samarTlebrivi “demokratiuli” sax-
elmwifos principebTan. formaluri wesebis 
araformaluriT Secvla SeiZleba ganxor-
cieldes rogorc zemodan, ise qvemodan. 

praqtikaSi araformaluri SezRudvebi 
(wesebi) zemodan xSirad “Seereva” arafor-
malur SezRudvebs (wesebs) qvemodan da pi-
riqiT. es ormxrivi procesia, rodesac erTi 
mimarTuleba meores “kvebavs”, axdens mis 
stimulirebas. amgvari “Sereva-aTqvefis” Se-
degi SeiZleba iyos iseTi saxelmwifo (de-
feqturi demokratia), romelSic politiku-
ri elitis segmentebi Tanaarseboben sazo-
gadoebis segmentebTan araformaluri, ma-
gram stabiluri (SeiZleba konsolidirebu-
li) simbolur-klienteristuli kavSirebis 
meSveobiT. am viTarebaSi konstituciurad 
gansazRvruli warmomadgenlobis meqanizme-
bi ziandeba da nawilobriv an droebiT Za-
las kargavs (Tumca formalurad arsebobs). 
politikur gadawyvetilebaTa miRebis de-
formalizaciam saqarTvelo suverenitetis 
dakargvis safrTxis qveS daayena. 1990-ian 
wlebSi dakargul teritoriebs, cnobili 
agvistos movlenebis Sedegad, miemata misi 
erTi mexuTedi nawili (droebiT).  

araliberaluri kavSirSia araforma-
lurTan. medisonisa da hamiltonis Sexedu-
lebebis sawinaaRmdegod, Tanamedrove samya-
roSi demokratiis TviTrRveva (TviTganad-
gureba) dakavSirebulia ara upiratesad 
parlamentTan, aramed misi (parlamentis) 
Zalauflebisgan CamoSorebasTan populis-
turi da kvaziplebicisturi legitimirebu-
li prezidentebis mier. mmarTvelobis sa-
prezidento sistemebi arakonsolidirebul 
demokratiul saxelmwifoebSi axdens kon-
fliqtis provocirebas parlamentsa da 
prezidentis aRmasrulebel xelisuflebas 
Soris. krizisul viTarebaSi prezidents 
eniWeba sagangebo politikuri gadawyveti-
lebis miRebis uflebamosileba. es ufleba 
SeiZleba gamoyenebul iqnes konstituciis 
arsis sawinaaRmdegod. prezidenti marTvas 
iwyebs brZanebulebebis meSveobiT. mas Se-
saZlebloba eZleva gverdi auaros (nawilo-
briv mainc) xelisuflebis konkurentul da 
makontrolebel Stoebs swored am brZane-
bulebaTa (dekretebis) meSveobiT. am viTare-
baSi aRmasrulebeli xelisufleba Tavisken 
gadaqaCavs mniSvnelovan sakanonmdeblo 
uflebamosilebebs. gadawyvetilebaTa miRe-
bis politikuri procesi gaumWviri xdeba da  
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formaluri institutebidan araformalur 
jgufebSi gadadis (gadaecema). 

sxva politikur aqtorTa gamoricxva da 
saxelisuflebo uflebamosilebaTa mTeli 
moculobis gamoyeneba warmoSobs “zepoli-
tikur” da “zepartiul” mmarTvelobis 
stils, rodesac politikuri gadawyvetile-
bebi miiReba da xorcieldeba ara parla-
mentTan da partiebTan erTad, aramed maT 
sawinaaRmdegod. iqmneba arakonstituciuri 
“kabinetebi” da “ojaxebi”, mag., e. Sevardna-
Zis droindeli saqarTvelo, elcinis ruse-
Ti, menemis argentina da sxva. amas xSirad 
mivyavarT Zalauflebis “borotad” gamoyene-
bisken da ganxorcielebuli politikuri 
“reformebi” realurad mimarTulia ara po-
litikuri sistemis gaumjobesebis, aramed 
Zalauflebis ganmtkicebisken, aRmasrule-
beli xelisuflebis gaZlierebisken da sxva 
politikuri aqtorebisa da institutebis 
(maT Soris parlamentis) mizanmimarTuli 
neitralizaciisken. aseTi wesiT miRebuli 
gadawyvetilebebi ar realizdeba (an mxo-
lod mcire nawili realizdeba), radgan wi-
naaRmdegobas xvdeba saxelmwifo da “ekono-
mikuri” biurokratiis mxridan an ar miiReba 
sazogadoebisa da ekonomikis mier. amdenad, 
uaRresad izrdeba araformaluri institu-
tebis roli. 

araformaluri institutebis damkvidre-
bisa da dominirebis sxva gzaa elituri 
jgufebis klienteristuli struqturebis 
“CarTva” (Cawera, CaSeneba) mTavrobis, sasa-
marTlosa da parlamentis formalur in-
stitutebSi. Sedegad konstituciurad le-
gitimirebuli institutebi izRudeba (“iqce-
va”, “xdeba”) individTa an elitur jgufTa 
(kartelTa) sargeblis maqsimizaciaze orien-
tirebuli strategiiT an srulad kargavs 
Zalas. aseT viTarebaSi politikuri lide-
rebi Tavisufldebian (Tavs aRweven) demo-
kratiuli da konstituciur-samarTlebrivi 
kontrolisagan. 

Tumca, araformaluri praqtikebis DSeR-
wevam formalur samarTlebriv instituteb-
Si SesaZloa politikur sistemas mianiWos 
fardobiTi stabiluroba, magram misi gan-
mtkiceba (Zlierad konsolidireba) proble-
maturia. stabiluroba damokidebulia, upir-
veles yovlisa, aqtorTa da maT strategia-
Ta specifikur konfiguraciaze. aRweril 
viTarebaSi es konfiguracia eqvemdebareba 
xSir cvlilebebs, radgan ar aris Camoya-
libebuli (dadgenili) formaluri insti-
tutebis saxiT (grZelvadiani tradiciebiT). 
Sua da grZelvadian perspeqtivaSi ara-
formaluri institutebis sicocxlisuna-
rianobis SenarCuneba negatiurad moqmedebs 

sistemis konsolidaciasa da reformato-
rul unarze. am viTarebaSi liberalur 
konstituciur-samarTlebrivi da demokra-
tiuli institutebis da procedurebis mi-
marTulebiT ganviTarebis perspeqtivas uCn-
deba sxva, bevrad ufro Zlieri alternati-
vebi. 

1991 wlis 26 maiss Catarda saqarTvelos 
respublikis pirveli prezidentis arCevnebi 
(win uZRoda 1989 wlis 9 aprilis movlene-
bi), romlis drosac amomrCevelTa TiTqmis 
90%-ma xma zviad gamsaxurdias misca. 

samxedro-kriminaluri gadatrialebis 
Sedegad (1991_1992 wlebi) Zalismieri gziT 
damxobil iqna sayovelTao, mravalparti-
uli, demokratiuli arCevnebis Sedegad ar-
Ceuli saqarTvelos pirveli parlamenti, sa-
qarTvelos uzenaesi sabWo da saqarTvelos 
pirveli prezidenti zviad gamsaxurdia. sax-
elmwifos marTva Tavis Tavze aiRo samxe-
dro sabWom, romelic 1992 wlis 5 marts, 
eduard SevardnaZis saqarTveloSi dabrune-
bis Semdeg, saqarTvelos saxelmwifo sab-
WoTi Seicvala. Llegitimurobis aRsadgenad 
1992 wlis 11 oqtombers mmarTvel organod 
arCeul iqna axali parlamenti da saxelm-
wifos meTauri, xolo 1995 wlis 5 noembers 
saqarTvelos prezidenti. 

arCevnebi, romelic Catarebul iqna sax-
elmwifoebriobis aRdgenis Semdgom para-
doqsulia Tavisi winaaRmdegobrivi xasia-
TiT. Tu pirvel saparlamento arCevnebSi 
xmebis maqsimaluri umravlesoba moipova 
blokma “ mrgvali magida – Tavisufali sa-
qarTvelo”, Semdgom arCevnebSi amomrCevel-
Ta didma umravlesobam xma misca sruliad 
sxva politikur platformaze mdgar Zalas 
– jer politikur blok “mSvidobas”, Semdeg 
“moqalaqeTa kavSirs”. Tu saqarTvelos pir-
vel saprezidento arCevnebSi baton z. gam-
saxurdias xma misca eleqtoratis TiTqmis 
90%, 7%-iT naklebi xma miiRo meore sapre-
zidento arCevnebSi e. SevardnaZem, romelic 
mosaxleobaSi aRiqmeboda, rogorc saqarT-
velos pirveli prezidentis damxobis erT-
erTi, umTavresi iniciatori.Uutilitaruli, 
bihevioristuli tendeciebis da viwrod ga-
gebuli iracionaluri arCevnebis Catarebis 
mcdelobam “vardebis revoluciis” saxiT 
gaauqma 2003 wlis noembris saparlamento 
arCevnebi da dRis wesrigSi dadga axali sa-
parlamento arCevnebis Catarebis aucileb-
loba, romelic nacionaluri moZraobis ga-
marjvebiT dasrulda. saprezidento arCev-
nebSi xmaTa absoluturi umravlesobiT mix-
eil saakaSvilma gaimarjva. 
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3. daskvna 
saxelmwifo marTvis sistemaSi 2008 wels 

(5 ianvari, 21 maisi) daSvebulma Secdomebma 
dRis wesrigSi kvlav daayena vadamdeli sa-
prezidento da saparlamento arCevnebis 
Catarebis aucilebloba. saparlamento ar-
Cevnebis dros ar iqna gaTvaliswinebuli 
ZiriTadi moTxovna centralur saarCevno da 
saolqo komisiebSi paritetuli gziT wevr-
Ta dakompleqtebis Sesaxeb. umciresobis 
saxiT parlamentSi Sevida g. TargamaZe _ 
qristian-demokratebi 6 mandatiT da parti-
uli siiT gasuli: g. TorTlaZe, g. caga-

reiSvili (aprilis movlenebis dros fraq-
cia datova) n. ergemliZe da…j. baRaTuria. 
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(среди них конституционный демократический), описывает территориальное создание государства в Европе и 
формирование нового типа (социальных) юридических лиц, делает сильный центр на территориальных 
границах типичным для этого процесса, развития новых отношений между государством и обществом (в 
конечном счете формирование гражданского общества), параллельное и последовательное преобразование 
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reziume: naSromi moicavs 1966 wels miRe-

bul “samoqalaqo da politikuri saSuale-
bebis saerTaSoriso paqts”, romelic msof-
lios yoveli moqalaqis uflebad acxadebs 
“airCios da arCeul iqnes periodulad mo-
wyobil arCevnebSi.”  1990 wlis ivnisSi ko-
penhagenSi evropis uSiSroebis konferen-
ciaze miRebul mniSvnelovan dokumentSi 
saubaria imaze, rom “periodulad mowyobi-
li Tavisufali da patiosani arCevnebis 
dros gamoxatuli xalxis neba aris nebis-
mieri xelisuflebis kanonierebis safuZve-
li” [14 – (23-27)]. amave dokumentze xelmom-
werma saxelmwifoebma ganacxades: imisaTvis, 
rom xalxis neba xelisuflebis safuZvels 
warmoadgendes, isini valdebulebas kisru-
loben da mouwodeben saarCevno sistemis 
Svidi ZiriTadi principis ganuxrelad gan-
xorcielebas. 

 
sakvanZo sityvebi: Teoriul-iuridiuli 

safuZveli; praqtikul-organizaciuli sa-
fuZveli; aqtiuri saarCevno ufleba; pasiuri 
saarCevno ufleba. 

 
 
1. Sesavali 
demokratiuli saxelmwifos saarCevno ka-

nonmdeblobis safuZvlebi, romelic sxva-
dasxva dros saerTaSoriso konferenciebsa 
da kongresebze Camoyalibebuli fuZemdeb-
luri debulebebiTaa gamyarebuli, aseve 
saxelmwifo, romelic Tavs demokratiul 
qveynad miiCnevs an pretenzia aqvs demokra-
tiaze, valdebulia daemyaros saerTaSoriso 
samarTlis im principebsa da normebs, rom-
lebic Camoyalibebulia Sesabamis dokumen-
tebSi. pirveli, sadac saerTaSoriso samar-
Tlis normebis Sesabamisad adamianis saar-
Cevno uflebaa dafiqsirebuli, aris adamia-
nis uflebaTa sayovelTao deklaracia, ro-
melic gaeros generalurma asambleam 1948 
wlis 10 dekembers daamtkica. sadac naTqva-
mia, rom “yovel adamians ufleba aqvs mona-
wileoba miiRos qveynis marTvaSi uSualod 
an Tavisi warmomadgenlis Tavisufali arCe-
vis gziT. xalxis neba am qveyanaSi xeli-

suflebis safuZvelia. es neba gamoixateba 
periodulad mowyobil arafalsificirebul 
arCevnebSi, romelic unda Catardes Tavisu-
fali da sayovelTao saarCevno uflebis ga-
moyenebiT, faruli (daxuruli) kenWisyriT” 
[13. 35 (4. 3-4)]. 

 
2. ZiriTadi nawili 
1994 wlis 26 marts saparlamentTaSoriso 

kavSirma miiRo deklaracia Tavisufali da 
samarTliani arCevnebis kriteriumebis Se-
saxeb. masSi dafiqsirebulia adre miRebuli 
dokumentebis siswore da gansazRvrulia 
saxelmwifoTa movaleobebi arCevnebis sa-
marTlianad Catarebis uzrunvelsayofad. 
kerZod: 1. uzrunvelyos amomrCevelTa aR-
ricxvisa da registraciis Seuferxebeli 
aradiskriminaluri procedura; 2. yo-
velmxriv Seuwyos xeli politikuri partie-
bis Seqmnas da saqmianobas. SeZlebisdagva-
rad daafinansos arCevnebTan dakavSirebuli 
xarjebi, uzrunvelyos partiebis saxelmwi-
fosgan gancalkeveba; 3. uzrunvelyos saar-
Cevno procedurisa da arCevnebis wesis gac-
noba mosaxleobis farTo nawilisaTvis; 4. 
uzrunvelyos qveynis mTel teritoriaze Se-
krebebisa da Sexvedrebis, sakuTari progra-
mebis ganxilvis Tavisufleba; 5. Seqmnas 
iseTi pirobebi, rom kenWisyris dros ga-
moiricxos gayalbeba, amomrCevelTa mosyid-
va, daSineba, daSantaJeba da sxva kanonsawi-
naaRmdego qmedeba; 6. daicvas usafrTxoeba 
kenWisyris procesSi da uzrunvelyos arCev-
nebis Sedegebis miukerZoebeli daangariSeba; 
7. adamianis uflebaTa da saarCevno proce-
sis darRvevis yvela SemTxvevaze moaxdinos 
swrafi da efeqturi reagireba [(8-13-18)]. 

zemoaRniSnulma debulebebma “formalu-
ri” asaxva pova qarTul konstituciasa da 
saarCevno kanonmdeblobaSi. qarTul sinamd-
vileSi arCevnebi ver iqca xalxis nebis ob-
ieqtur gamomxatvelad da amas “mxolod” 
saarCevno kanonmdeblobas, dabal politi-
kur kulturasa Tu postsabWouri erTpar-
tiuli azrovnebis gadmonaSTs ver dava-
bralebT. aRmasrulebeli xelisufleba 
akontrolebs nacionalur partiul siste-
mas kargad organizebuli mmarTveli (sa-
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prezidento) partiis meSveobiT. amave dros, 
aseTi partia masTan dakavSirebuli dainte-
resebuli jgufebis meSveobiT nacionaluri 
masStabiT axdens asociaciaTa (sxvadasxva 
tipis viwro an SedarebiT farTo interesTa 
jgufebis) kolonizirebas da uwevs mfarve-
lobas. am SemTxvevaSi SeiZleba ar Seiqmnas 
vakuumi (Tumca umeteswilad es asociaciebi 
sazogadoebis uaRresad mcire jgufebis in-
teresebs gamoxatavs), magram saxelmwifo 
axdens mas (saxelmwifos) da sazogadoebas 
Soris arsebuli sivrcis okupirebas mani-
pulaciiT da sxva saSualebebiT. aRniSnuli 
modelirebis dros saxelmwifo marTvisa da 
kontrolis qveS eqceva “meoTxe xelisufle-
ba”, sainformacio da presis saSualebebi, 
isini araTanabrad miwvdomadi da araobieq-
turebi xdebian. Cemi azriT, xarvezi ara 
saarCevno kodeqsSi, aramed mis mimarT mid-
gomaSi unda veZioT! rac Seexeba saarCevno 
infrastruqturas, masSi warmodgenilia xe-
lisuflebis yvela Sto. sakanonmdeblo or-
gano SeimuSavebs da amtkicebs saarCevno ka-
nons, aRmasrulebeli xelisufleba (prezi-
denti) monawileobs saarCevno komisiis da-
kompleqtebaSi, afinansebs arCevnebis xar-
jebs, uzrunvelyofs amomrCevelTa siebis 
Sedgenas, aregulirebs saarCevno kampaniis 
msvlelobas, sasamarTlo organoebi ixi-
lavs arCevnebTan dakavSirebul saCivrebs. 
Tumca, dRemde, es institutebi, umeteswi-
lad, gamoxatavs eleqtoratis mcire nawi-
lis interesebs da ar emsaxureba sazoga-
doebis farTo masebis nebas obieqturi ar-
Cevnebis Sesaxeb, amitom igi realurad 
problemuri sakiTxia dRevandel insteb-
liSmentSi.  

saarCevno sistemis ZiriTadi daniSnule-
baa uzrunvelyos xalxis nebis warmomad-
genloba xelisuflebaSi, Zalauflebis 
efeqtiani organoebis Camoyalibebis mizniT. 

saqarTveloSi saparlamento arCevnebi 
tardeba Sereuli sistemiT, parlamentis Se-
madgenlobis 50% airCeva proporciuli sis-
temiT: parlamentis wevrTa mandatebi mie-
kuTvneba im partiul sias, romelmac arCev-
nebSi monawileTa xmebis aranakleb 5% mii-
Ro. partiuli siiT miRebuli mandatebis 
raodenobis dasadgenad am siiT miRebuli 
xmebis raodenoba gamravldeba 75-ze da 
gaiyofa aseTi partiebis mier miRebul xma-
Ta raodenobis jamze. miRebuli ricxvis 
mTeli nawili partiuli siiT miRebul man-
datebis raodenobaa. Tu partiis an saarCev-
no blokis mier miRebuli mandatebis rao-
denoba 75-ze naklebi aRmoCnda, gaunawile-
beli mandatebidan TiTo mandats miakuTvne-
ben im partiul siebs, romlebmac arCevnebSi 

meti xma miiRo. Tu ori an meti partiuli 
siiT miRebuli xmebis raodenoba Tanabari 
aRmoCnda, mandati miekuTvneba im partiul 
sias, romelmac ufro adre gaiara regi-
stracia saqarTvelos centralur saarCevno 
komisiaSi. partiebma, romlebmac ver gada-
laxes 5% barieri, maTi xmebi dakargulad 
CaiTvleba. aqedan gamomdinare, sistema 
srulad ver gamoxatavs sazogadoebis yvela 
jgufis interesebs. 

meore naxevris arCeva – saarCevno olqe-
bis mixedviT (Tbilisi _ 10 erTmandatiani 
saarCevno olqi, qurTa da eredvi – 1, aJari-
sa da TiRvis Temebi, romlebic ar arian da-
moukidebeli maJoritaruli saarCevno ol-
qebi, cvlileba Sevida (21.03.2008. #6013) re-
gionebis mixedviT _ 64), maJoritaruli sis-
temiT. maJoritarul saarCevno olqSi ar-
Ceulad iTvleba kandidati, romelic xmaTa 
met raodenobas miiRebs, magram Sesabamis 
maJoritarul saarCevno olqSi monawileTa 
aranakleb 30%-isa. saprezidento arCevnebi 
tardeba orraundiani maJoritaruli siste-
miT: arCeulad iTvleba saqarTvelos prezi-
dentobis is kandidati, romelsac xma misca 
arCevnebSi monawileTa naxevarze metma. Tu 
arCevnebis pirvel turSi verc erTma kandi-
datma ver miiRo xmaTa saWiro raodenoba, 
iniSneba arCevnebis meore turi. meore tur-
Si arCeulad iTvleba is kandidati, romel-
ic met xmas miiRebs. adgilobrivi municipa-
luri arCevnebi ki proporciuli da maJo-
ritaruli (amomrCeveli xmas aZlevs ama Tu 
im politikur partias an blokis mier da-
saxelebul kandidatTa erTobliv sias) 
sistemiT tardeba [16. 105 mx.]. mizanSewoni-
lia ganvixiloT saqarTvelosa da sxva qvey-
nebSi damkvidrebuli maJoritaruli anu 
alternatiuli da proporciuli, anu warmo-
madgenlobiTi saarCevno sistemebi. maJori-
taruli saarCevno sistemiT arCevnebis dros 
deputatobis romelime kandidati an partia 
gamarjvebulad rom CaiTvalos, saWiroa man 
an partiam saarCevno olqis, an mTeli qvey-
nis masStabiT xmebis umravlesoba moagro-
vos. naklebi raodenobis xmebis momgrove-
beli saerTod ver iRebs mandats, imis mix-
edviT, Tu gamarjvebisaTvis rogori umrav-
lesobaa saWiro. maJoritarul sistemaSi 
Sedis absoluturi da SedarebiTi umravle-
sobis sistemebi. absoluturi umravlesobis 
sistemis konkretul mniSvnelobas sxvadasx-
vanairad gansazRvravs sxvadasxva qveynis 
saarCevno sistema. zogierT qveyanaSi, mag., 
avstraliaSi, germaniaSi da a.S. xmebis ab-
solutur umravlesobad iTvleba 50%-s 
plus erTi xma. am sistemas yvelaze xSirad 
saprezidento arCevnebSi iyeneben. Sefarde-
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biTi umravlesobis sistemis gamoyenebisas 
arCevnebSi imarjvebs is, vinc Tavis mowi-
naaRmdegesTan SedarebiT met xmas moagro-
vebs. aseT sistemas finiSTan pirvelad mis-
vlis sistemas uwodeben. Tu verc erTma 
kandidatma ver miiRo xmebis naxevarze meti, 
tardeba arCevnebis meore turi, romelzec 
ukve is ori kandidati ibrZvis, romlebmac 
xmebis yvelaze meti raodenoba moagrova. 
amJamad SefardebiTi umravlesobis sistema 
gamoiyeneba saprezidento arCevnebis dros 
saqarTveloSi, aSS-Si, kanadaSi, did brita-
neTsa da axal zelandiaSi. zogjer praqti-
kaSi maJoritaruli sistemis orive nairsax-
eobas iyeneben. mag., safrangeTSi parlamen-
tis deputatis arCevnebis dros pirvel 
turSi xmebis absoluturi umravlesobis 
sistema gamoiyeneba, xolo meore turSi _ 
SefardebiTi. saerTod arCevnebis maJorita-
ruli sistemiT Catarebisas SesaZlebelia 
kenWisyra or an sam turadac moewyos. Tana-
medrove msoflioSi yvelaze gavrcelebu-
lia proporciuli saarCevno sistema. igi 
gulisxmobs kenWisyras partiuli siebiT da 
partiebs Soris mandatebis ganawilebas 
zustad micemuli xmebis proporciulad. ar-
Cevnebis aseTi sistemiT Catarebisas winas-
war ganisazRvreba e.w. saarCevno zRvari anu 
erTi deputatis arCevisaTvis aucilebelia 
xmebis minimaluri raodenoba. zemoaRniSnu-
li sistemis ori nairsaxeoba arsebobs: a) 
proporciuli saarCevno sistema saxelmwi-
fos doneze (amomrCevlebi xmas aZleven po-
litikur partiebs mTeli qveynis masStabiT, 
saarCevno olqebis gamoyofis gareSe); b) 
proporciuli saarCevno sistema, romelic 
efuZneba mravalmandatian olqebs (sadepu-
tato mandatebi nawildeba saarCevno olqSi 
partiis reitingis mixedviT). orive saarCev-
no sistemas aqvs rogorc Zlieri, aseve 
susti mxareebi. naklovanebebi: maJoritaru-
li sistema xels uwyobs xelisuflebis or-
ganoebSi umravlesobis Camoyalibebas. aqe-
dan gamomdinare, efuZneba ra dagrovili 
xmebisa da mandatebis raodenobas Soris 
disproporcias, qmnis efeqturad momuSave, 
erTpartiuli, stabilurad moqmedi mTavro-
bis formirebis pirobebs. proporciuli 
sistemis mTavari Rirsebaa is, rom arCeviT 
organoSi partiaTa warmomadgenloba gani-
sazRvreba amomrCevelTa Soris realuri 
popularobisa da ndobis Sesabamisad. xeli-
suflebis organoebSi aisaxeba qveyanaSi sa-
zogadoebis politikuri cxovrebisa da po-
litikuri Zalebis ganawilebis realuri 
suraTi. amasTan, saSualebas iZleva srulad 
gamoxatos sazogadoebis yvela jgufis in-
teresi, ufro gaaqtiuros moqalaqeTa mona-

wileoba arCevnebsa da politikur cxovre-
baSi. aranakleb mniSvnelovania isic, rom 
uzrunvelyos ukukavSiri saxelmwifos da 
sazogadoebas Soris, rac, Tavis mxriv, xels 
uwyobs politikuri pluralizmisa da mra-
valpartiulobis ganviTarebas. maJorita-
ruli sistemis ZiriTadi naklovanebebia: 1) 
qveynis amomrCevelTa mniSvnelovani raode-
noba xelisuflebis organoSi warmomadgen-
lobis gareSe rCeba; 2) partia, romelic, 
mowinaaRmdege partiebTan SedarebiT, arCev-
nebSi xmebis nakleb raodenobas miiRebs, 
SeiZleba (maTTan SedarebiT) parlamentSi 
mandatebis ufro met raodenobas flobdes. 
amasTan, partiam, romelic sargeblobs 
amomrCevelTa naklebi mxardaWeriT, SesaZ-
lebelia daamarcxos is partia, romelmac 
mTlianad qveyanaSi xmebis umravlesoba mii-
Ro. mag., erTma partiam SeiZleba minimaluri 
upiratesobiT mougos meore partias 51 
saarCevno olqSi, magram meorem darCenil 
olqSi SeiZleba pirveli sagrZnobi upira-
tesobiT daamarcxos da, Sesabamisad, mTel 
qveyanaSi gaimarjvos. garda amisa, manipu-
lirebis saSualebas qmnis arCevnebis Sede-
gebis uSualo damokidebuleba saarCevno 
olqSi ganawilebul amomrCevelTa raode-
nobaze; 3) maJoritaruli sistemiT arCevnebi 
amaxinjebs amomrCevelTa upiratesobas da 
politikuri nebis realur suraTs – or 
partias, romlebic daagroveben xmebis Tana-
bar an TiTqmis Tanabar raodenobas, xeli-
suflebis organoebSi gahyavT kandidatTa 
araTanabari raodenoba (araa gamoricxuli 
viTareba, romlis drosac partiam, romelic 
daagrovebs xmebis met raodenobas, vidre 
mowinaaRmdege, saerTod ver miiRos verc 
erTi mandati).  

proporciuli sistemis ZiriTadi naklo-
vanebebia: 1) mTavrobis formirebisas war-
moqmnili sirTuleebi, mizezi: dominanti 
partiis arsebobaa, ris Sedegad aucilebeli 
xdeba mravalpartiuli koaliciebis Seqmna, 
romlebSic erTiandeba sxvadasxva miznis da 
amocanis partiebi, rasac, rogorc Sedegi, 
mTavrobis arastabiluroba mohyveba; 2) de-
putatebsa da amomrCevlebs Soris uSualo 
kavSiris sisuste, radgan amomrCevlebi xmas 
aZleven ara romelime konkretul kandi-
dats, aramed partias; 3) deputatebis damo-
kidebuleba TavianT partiaze SeiZleba ne-
gatiurad aisaxos mniSvnelovani dokumentis 
ganxilvasa da miRebaze; 4) mTavrobis Seda-
rebiT naklebi stabiluroba. sxvadasxva 
partiis farTo warmomadgenloba parla-
mentSi saSualebas ar aZlevs romelime erT 
partias Seqmnas myari umravlesoba, rac 
koaliciis Seqmnisken ubiZgebs. aseTi koa-
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liciis safuZvelze Seqmnili mTavroba xSi-
rad didi ekleqturobiTa da naklebi Tana-
mimdevrobiT gamoirCeva, xSiria samTavrobo 
krizisebic. zemoaRniSnuli naklovanebebis-
gan Tavis dasaRwevad Tanamedrove msofli-
oSi iyeneben orive sistemis sxvadasxva mod-
ifikacias, yvelaze xSirad mimarTaven Se-
reul sistemebs, romlebic Seicaven rogorc 
maJoritarul, ise proporciuli saarCevno 
sistemis elementebs. mag., parlamentis de-
putatTa erTi naxevari irCeva maJoritaru-
li, xolo meore naxevari _ proporciuli 
sistemis mixedviT. aseTi sistemebi gamoiye-
neba ruseTis federaciaSi, germaniaSi, sa-
qarTveloSi da a.S. [18.297-299]. 

erTmniSvnelovnad Znelia imis Tqma, Tu 
romeli ganxiluli sistema iTvaliswinebs 
ufro adekvaturad da, aqedan gamomdinare, 
demokratiulad amomrCevelTa interesebs. 
erTi SexedviT proporciuli saarCevno sis-
tema asaxavs TvalsazrisTa mTel speqtrs, 
samagierod maJoritaruli sistema am Tval-
sazrisTa mTel speqtrs afasebs ufro 
Rrmad – amomrCevlebs aiZulebs ufro sa-
fuZvlianad dafiqrdnen saboloo arCevanis 
gakeTebisas, radgan xmas aZleven uSualod 
kandidats da ara kandidatTa garkveul 
jgufs, romelTagan SeiZleba mxolod zo-
gierTs icnoben. maJoritaruli sistemiT ar-
Cevisas, Sedegebi SeiZleba moulodneli, pa-
radoqsuli aRmoCndes, mag., portugaliaSi 
1986 wlis saprezidento arCevnebze socia-
listma m. saoreSma pirvel turSi xmebis 
mxolod 25,4% daagrova, maSin, rodesac mis-
ma mowinaaRmdege konservatorma d.FfreitaS 
du amaralma TiTqmis orjer meti – 46,3% 
miiRo, Tumca igi misaRebi ar aRmoCnda sxva 
kandidatTa mxardamWerTaTvis da meore 
turSi m. saoreSma gaimarjva: daagrova 
51,4%, xolo konkurentma _ 48,6% da portu-
galiis prezidenti gaxda. 

sakanonmdeblo organos metismetad par-
tiuli daqucmacebis Tavidan asacileblad, 
masSi ukiduresad radikalur, eqstremistul 
ZalTa warmomadgenlebis moxvedris Sesa-
zRudad, mravali qveyana garkveul bariers 
iyenebs – adgens deputatis mandatis misaRe-
bad saWiro xmebis aucilebel minimums. es 
minimumi Cveulebriv 2-dan 5%-is farglebSi 
meryeobs, Tumca, arc ufro maRalprocen-
tiani barierebia iSviaTi. mag., saqarTveloSi 
1995_2004 wlebSi 7% barieri iyo [14. 41-45]. 

mizanSewonilia saerTaSoriso praqtikaSi 
arCevnebis mowyobisa da administrirebis 
ramdenime midgomis ganxilva: 1) samTavrobo 
– gavrcelebulia germaniaSi, romlis Ziri-
Tadi arsi arCevnebis Catareba saxelmwifo 
organos, kerZod, Sinagan saqmeTa samini-

stros prerogativaa. saarCevno komisiebSi 
iwveven saxelmwifo moxeleebs, rac kiTxvis 
niSnis qveS ayenebs aseTi wesiT dakompleq-
tebuli saarCevno komisiebis damoukideblo-
basa da miukerZoeblobas; 2)sasamarTlo _ 
aseve samTavrobo midgomaa da sxvadasxva 
saxelmwifoSi sxvadasxvanairia. mag., pakis-
tanSi centraluri saarCevno komisia pre-
zidentis mier daniSnuli sami mosamar-
Tlisgan Sedgeba, aseTivea rumineTSi, 
oRond wevrTa raodenoba Svidamdea gazr-
dili da kenWisyriT irCeven; 3) mravalpar-
tiuli – romlis Tanaxmad arCevnebSi mona-
wile yvela politikur partias SeuZlia 
centralur saarCevno komisiaSi daniSnos 
Tavisi warmomadgeneli; 4) eqspertuli – 
gulisxmobs centralur saarCevno komisiaSi 
arCevnebSi monawile yvela politikuri 
partiis SeTanxmebis safuZvelze damoukide-
beli eqspertebis daniSvnas, romlebic sa-
zogadoebaSi obieqturobiT unda iyvnen 
cnobili [13. 39-40]. 

arCevnebi yvelaze efeqturi saSualebaa 
avtoritaruli reJimis likvidaciisa da 
xelisuflebis saTaveSi demokratiuli Za-
lebis mosasvlelad. arCevnebi moqalaqeebs 
saSualebas aZlevs (usisxlod) Secvalon 
arasasurveli mTavroba an parlamentis Se-
madgenloba. mraval qveyanaSi, sadac arCev-
nebi Catarda Tavisuflad, falsificirebisa 
da “iZulebiTi” demokratiis gareSe (Cile, 
brazilia, argentina da sxva) arCevnebma 
bolo mouRo samxedro da avtoritarul 
reJimebs. 

Tu politikas mTlianobaSi CavTvliT 
sazogadoebisaTvis mniSvnelovani probleme-
bis mSvidobiani gadawyvetis gzad, maSin ar-
Cevnebi am sityvebis WeSmaritebis yvelaze 
TvalsaCino ilustrirebaa. arCevnebi uzrun-
velyofs moqalaqeebisa da mTeli sazoga-
doebis umtkivneulo mSvidobian gadasvlas 
demokratiaze, Tavisi azriT is gamoricxavs 
Zaladobas. misi meSveobiT ganxorcielebu-
li xelisuflebis Secvla ar moiTxovs sis-
xlis Rvras, adamianTa msxverpls da ngre-
vas. 

 
3. daskvna 
saqarTveloSi dRes mimdinare movlenebi, 

romelic opoziciurad ganwyobili sazoga-
doebis farTo fenebs moicavs, dRevandel 
xelisuflebas pasuxs Txovs erT-erT mTa-
var politikur postulatze – mTavrobam 
ukeT unda imuSaos qveynisa da xalxis sake-
TildReod, Cvenive TviTmyofadobis Sesanar-
Cuneblad (ena, mamuli, sarwmunoeba+RmerTi, 
samSoblo, adamiani). ismis kiTxva, rogor 
unda gamoswordes paradoqsuli viTareba 
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sazogadoebasa da institucionalizms So-
ris? pasuxi Semdegia: aRmasrulebelma xe-
lisuflebam realuri Tavisufleba unda 
mianiWos “meoTxe xelisuflebas”. 
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INFLUENCE OF  LAWFUL DEMOCRATIC DEVELOPMENT QUALITY OF ELECTORIAL SYSTEM ON 
ELECTORATE 
G. Giorgadze 
Social science department, Georgian Technical University, 77, Kostava str, Tbilisi, 0175, Georgia 
 

Resume: The paper includes “international pact of civil and political means” adopted in 1966, which declares the 
right for each civilian of the world “to elect and be elected in election conducted occasionally.” 

In the important document adopted on Europe security conference in Copenhagen in June 1990 there is a talk 
about that, the base of legitimacy for any authority is people’s wish expressed during an occasionally conducted free 
and honest election. 

 
Key words:  theoretical-juridical basis;  practical-organizational basis. active suffrage, passive suffrage. 

 
 
УДК 341 
ВЛИЯНИЕ ЗАКОННОГО ДЕМОКРАТИЧЕСКОГО КАЧЕСТВА РАЗВИТИЯ ИЗБИРАТЕЛЬНОЙ 
СИСТЕМЫ НА ЭЛЕКТОРАТ 
Гиоргадзе Г.П. 
Департамент общественных наук, Грузинский технический университет, Грузия, 0175, Тбилиси, ул. Костава, 77  

 
Резюме: Бумага включает “Международный договор гражданских и политических средств”, принятых в 

1966, который объявляет, что право для каждого гражданского лица мира “выбирает и выбирается на выборах, 
проводимых иногда.” 

В важном документе, принятом на европейской конференции безопасности в Копенгагене в июне 1990, есть 
разговор об этом: основа законности для любой власти - желание людей, выраженное во время проводимых 
иногда свободных и честных выборов. 

Государства, которые подписали этот документ, заявляют, что, для того  чтобы представить желание людей 
как основу власти, они берут ответственность и призывают  устойчивое выполнение семи основных принципов 
избирательной системы. 

 
Ключевые слова:  теоретически-юридические основания;  практическо-организационные основания; 

активное избирательное право; пассивное избирательное право. 
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ავტორთა საყურადღებოდ! 

 

საქართველოს ტექნიკური უნივერსიტეტის სამეცნიერო შრომების კრებული არის 
რეფერირებული პერიოდული გამოცემა, რომელიც გამოიცემა წელიწადში ოთხჯერ 
(პირველი ნომერი მოიცავს პერიოდს 1 იანვრიდან 31 მარტამდე, მეორე ნომერი - 1 
აპრილიდან 30 ივნისამდე, მესამე ნომერი - 1 ივლისიდან 30 სექტემბრამდე და მეოთხე 
- 1 ოქტომბრიდან 31 დეკემბრამდე). 

კრებულის დანიშნულებაა მეცნიერების განვითარების ხელშეწყობა, მეცნიერთა და 
სპეციალისტთა მიერ მოპოვებული ახალი მიღწევების, გამოკვლევათა მასალებისა და 
შედეგების ოპერატიულად გამოქვეყნება. 

სტატიების მიღება შესაძლებელია ქართულ, რუსულ და ინგლისურ ენებზე (ქვეყნდება 
ორიგინალის ენაზე). 

ავტორს შეუძლია მხოლოდ ორი სტატიის მოწოდება. 

საქართველოს ტექნიკური უნივერსიტეტის თანამშრომელთათვის სტატიის 
გამოქვეყნება უფასოა. 

სტატიის ავტორთა რაოდენობა ხუთს არ უნდა აღემატებოდეს. 

კრებულში ქვეყნდება სტატიები მეცნიერული კვლევების ახალი შედეგების შესახებ 
შემდეგი თეორიული და გამოყენებითი დარგების მიხედვით:  

• მშენებლობა  
• ენერგეტიკა, ტელეკომუნიკაცია  
• სამთო-გეოლოგია  
• ქიმიური ტექნოლოგია, მეტალურგია  
• არქიტექტურა, ურბანისტიკა, დიზაინი  
• ინფორმატიკა, მართვის სისტემები  
• სატრანსპორტო, მანქანათმშენებლობა  
• ჰუმანიტარულ-სოციალური  
• ნაგებობების, სპეციალური სისტემებისა და საინჟინრო უზრუნველყოფის 

ინსტიტუტი.  

 გთავაზობთ სამეცნიერო სტატიის გაფორმების წესს: 

• ნაშრომის მოცულობა განისაზღვრება A4 ფორმატის ქაღალდის 1,5 ინტერვალით 
ნაბეჭდი 5-7 გვერდით (მინდვრები 2 სმ) ნახაზების, გრაფიკების, ცხრილების და 
ლიტერატურის ჩამონათვალით;  

• სტატია შესრულებული უნდა იყოს DOC ფაილის სახით (MS-Word) ჩაწერილი 
ნებისმიერ მაგნიტურ მატარებელზე;  
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• ქართული ტექსტისთვის გამოიყენეთ Acadnusx შრიფტი, ზომა 12;  
• ინგლისური და რუსული ტექსტის შრიფტი - Times New Roman, ზომა 12;  
• სტატიის თავი უნდა შეიცავდეს შემდეგ ინფორმაციას:  

• უაკ-ს (უნივერსალური ათწილადი კლასიფიკაცია);  
• ავტორის/ავტორების სახელს, მამის სახელს, გვარს;  
• ავტორის/ავტორების ელექტრონული ფოსტის მისამართს და საკონტაქტო 
ტელეფონს;  

• დეპარტამენტის დასახელებას სამივე ენაზე; 
• საკვანძო სიტყვებს სამივე ენაზე.  

• სტატიაში ქვესათაურებით გამოკვეთილი უნდა იყოს შესავალი, ძირითადი ნა-
წილი და დასკვნა;  

• ნახაზების ან ფოტოების კომპიუტერული ვარიანტი შესრულებული უნდა იყოს 
TIFF ფორმატში გარჩევადობით 150 dpi;  

• სტატიას უნდა ახლდეს რეზიუმე ქართულ, ინგლისურ და რუსულ  ენებზე;  
• სტატია შედგენილი უნდა იყოს წიგნიერად, სწორმეტყველებისა და ტერმი-

ნოლოგიის დაცვით, სტილისტური და ტექნიკური შეცდომების გარეშე;  
• ავტორი/ავტორები პასუხს აგებს სტატიის შინაარსსა და ხარისხზე.  

  

გთავაზობთ სტატიის წარმოდგენისთვის საჭირო დოკუმენტაციის ჩამონათვალს: 

• ორი რეცენზია; 
• ფაკულტეტის სწავლულ ექსპერტთა დარგობრივი კომისიის სხდომის ოქმის 

ამონაწერი; 
• ფაკულტეტის ან მიმართულების სემინარის ოქმის ამონაწერი. 
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To the authors attention! 
 
 

Transactions of Georgian Technical University represents reviewed, periodical edition, which there 
is published four times in year. (the first number includes the period from 1 January to 31 March, 
the second number - from 1 april to 30 June, the third number - from 1 July to 30 September and the 
fourth - from 1 October to 31 December). 

Purpose of collection is assistance of science development, new achievements of scientists and spe-
cialists,  operative publication materials and results of scientific researches. 

The articles are accepted in Georgian, English and Russian languages (are published in original lan-
guage). 

Author is allowed to present only two articles. 

The publication of articles for the workers of Georgian Technical University is free of charge. 

The amount of authors of article mustn’t exceed 5.  

In transactions are published articles about new  results of scientific researches according to the fol-
lowing theoretical and applied sphere: 

• Building 
• Energetics, telecommunication 
• Mining-geology 
• Chemical technology, metallurgy 
• Architecture, urbanist, design 
• Informatic, systems of management 
• Transport, engineering industry 
• Humanitarian-social 
• Institute of buildings, special systems and engineering maintenance 

 
There is offered the rule of official registration of scientific articles: 

 
• The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins - 

2cm) draughts, diagrams, tables and a list of literature.  
• The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic 

carrier 
• For Georgian text is used Acadnusx font, size 12 
• For English and Russian texts is used font - Times New Roman, size 12;  
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• The beginning of the article should contain the following informations 
• UDC (Universal Decimal Classification) 
• Name, surname, of  author/authors 
• E-mail  and contact telephone of author/authors 
• The name of department in all three languages 
• Key words in all three languages 

• In the article with subtitles should be isolated introduction, the body of the article and conclusion 
• Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi 
• The article should have resume in Georgian, English and Russian languages 
• The article should be written correctly, with the observance terminology, without stylistic and 

grammatical mistakes. 
• Author/authors are responsible for content and quality of article. 

 
There is offered the following documentation for the article presentation: 

 
• Two reviews; 
• Extract from the minutes of a branch commision meeting of faculty learned experts; 
• Extract from the seminar minutes of faculty or direction.  
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К сведению авторов! 
 

Сборник научных  трудов Грузинского технического университета является  реферированным 
периодическим изданием, которое выходит в свет четыре раза в год (первый номер 
включает период  с 1января по 31 марта, второй номер – с 1 апреля по 30 июня, третий 
номер – с 1 июля по 30 сентября и четвертый – с 1 октября по 31 декабря). 

Назначение сборника – содействие развитию наук, новых достижений ученых и 
специалистов, оперативная публикация материалов и результатов исследований. 

Принимаются статьи на грузинском, русском  и английском языках (публикуются на языке 
оригинала). 

Автор может представить только две статьи. 

Для сотрудников Грузинского технического университета статьи  публикуются бесплатно. 

Количество авторов статьи  не должно превышать 5. 

 

В сборнике печатаются статьи, касающиеся новых результатов исследований по следующим 
теоретическим и прикладным отраслям: 

 

• Строительство. 
• Энергетика, телекоммуникации. 
• Горное дело-геология. 
• Химическая технология, металлургия. 
• Архитектура, урбанистика, дизайн. 
• Информатика, системы управления. 
• Транспорт, машиностроение. 
• Гуманитарная – социальная. 
• Сооружения, специальные системы, инженерное обеспечение. 

 

 
Предлагаем порядок оформления научных статей: 
 
• Объем работы определяется форматом бумаги А4 с интервалом 1,5, 5-7 печатными 

страницами  (поля = 2см), с перечислением рисунков, графиков, таблиц и списка 
литературы. 

• Статья должна быть выполнена в виде файла DOC (MS-Word), записанного на любом 
магнитном носителе. 

• Для грузинского текста используется шрифт Acadnusx, размер 12.  
• Для английского и русского текстов – шрифт Times New Roman, размер 12. 
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• В начале статьи  должна содержаться  следующая информация: 
• УДК (Универсальная десятичная классификация). 
• Фамилия, имя, отчество автора/авторов. 
• Адрес электронной почты автора/авторов и контактный телефон. 
• Название департамента на трех языках. 
• Ключевые слова на трех языках. 

• В статье подзаголовками следует выделить введение, основную часть и заключение. 
• Компьютерный  вариант рисунков или фото должен быть выполнен в формате TIFF 

распознаванием 150 dpi. 
• Статья должна иметь резюме на грузинском, русском и английском языках. 
• Статья должна быть написана грамотно, с соблюдением терминологии, без стилис-

тических и грамматических ошибок.  
• Автор/авторы ответствен/ы за содержание  и качество статьи. 
 
Для представления статьи необходимы следующие документы: 
 

• Две рецензии. 
• Выписка из протокола заседания отраслевой комиссии ученых экспертов факультета. 
• Выписка из протокола семинара факультета или направления. 
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