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Tavi 2.  mudmivi denis rTuli wredebis gaangariSebis  

                         meTodebi 

magaliTi 2.1.  

kirxhofis kanonebis gamoyenebiT nax.2.1-ze moyvanil sqe-
misaTvis ipoveT denebi da SeamowmeT simZlavreebis balan-

si, Tu Zabvis generatorebis emZ v151 E , v702 E , v53 E , 

Sida winaRobebia om12010  rr , om230 r , wredSi elemente-

bis winaRobebia om,51 r om,42 r om,83 r om,5,24 r om155 r . 

amoxsna 

moyvanil sqemaSi xuTi Stoa ( cadcbaadcabN ,,,,f:5S ), kvan-

Zebis ricxvi Seadgens ),,(3 cbaN k , denis generatorebi 

ar aris ( 0dN ). ucnobi 

denebis ricxvi Seadgens 

5 dS NN . damoukidebeli 

gantolebebis ricxvi Sedge-
nili kirxhofis pirveli 
kanonis mixedviT ydris 
kvanZebis ricxvs minus erTi, 

anu ors ( 2131 kN ). 

damoukidebeli gantolebe-
bis ricxvi Sedgenili kirx  

           nax.2.1              hofismeore kanonis mixedviT 

udris    3025)1(  dkS NNNK . maSasadame, gan-

tolebaTa saerTo ricxvi Sedgenili  kirxhofis pirveli 
da meore kanonebis mixedviT udris sqemis xuT StoSi uc-
nobi denebis ricxvs. 
  amovirCioT denebis dadebiTi mimarTulebebi da avRniS-
noT isrebiT. amovirCioT da isrebiT avRniSnoT damouki-
debeli konturebis Semovlis mimarTulebebi: I, II da III. 
SevadginoT kirxhofis gantolebaTa sistema: 

     a kvanZisaTvis     05321  IIII ;             (1) 

    b kvanZisaTvis      0431  III ;               (2) 

      I konturisaTvis   3303110121 )()( IrrIrrEE  ;  (3) 

           II konturisaTvis  554433033 )( IrIrIrrE  ;     (4) 

           III konturisaTvis  5522022 )( IrIrrE  .           (5) 
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   miRebul gantolebebebSi (1)  (5) ricxviTi mniSvnelo-
bebeis Setanis Semdeg miviRebT 

05321  IIII ;      0431  III ; 

 6 2010 31  II ;     5155,210 543  III ;      70155 52  II . 

  miRebuli gantolebaTa sistemis amoxsnis Semdeg 
miviRebaT 

a a;aa;a; 26;185 54321  IIIII . 

  4I  denis uaryofiTi mniSvneloba niSnavs, rom 4r  wina-

RobaSi denis WeSmariti mimarTuleba miRebuli mimarTu-
lebis sapirispiroa. 
  simZlavreebis balansis Seamowmebisas mxedvelobaSi 
unda vqondes, rom wredis totebSi Tu emZ-s da denis 
mimarTulebebi Tanxvdenilia, maSin emZ aris energiis 
wyaro, xolo Tu sapirispirod aris mimarTuli – maSin 
emZ moixmars energias. 
  yvela rogorc gare, aseve wyaros Sida winaRobebi maT-
Si denebis mimarTulebebis damoukideblad mxolod moix-
mars energias. 
  ganxiluli sqemisaTvis simZlavreebis balansi daiwe-
reba Semdegi saxiT (am gantolebaSi me-3 Sesakrefis win minus 

(-) niSani ganpirobebulia imiT, rom 3 3E Ida  sapirispiroT arian 

mimarTuli (ix. nax. 2.1)) 

5
2
54

2
4303

2
3202

2
2101

2
1332211 )()()( rIrIrrIrrIrrIIEIEIE  , 

anu   1525,24101586515870515 22222  , 
miRebulia igiveoba  630 = 630. 

magaliTi 2.2. 
(konturuli denebis meTodi) 

 konturuli denebis meTodis 
gamoyenebiT ipoveT wredis de-
nebi sqemaSi, romelic moyvani-
lia  nax.2.2-ze. mocemu-

lia: v1001 E , v302 E , v103 E , 

v64 E ; Sida winaRoba, 

om140 r ; wredSi elementebis 

winaRobebia om101 r , om102 r , 

om64 r , om55 r , om156 r . 

          nax.2.2 
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amoxsna 

avirCioT konturuli denebis II , III , IIII  mimarTulebebi. 

  SevadginoT gantolebaTa sistema konturebisaTvis: 

III2I21321 )( IrIrrEEE  ; 

I2III440II4405242 )()( IrIrrIrrrrEE  ; 

II440III440643 )()( IrrIrrrEE  . 

  ricxviTi mniSvnelobebis CarTvis Semdeg miviRebT 

IIII 102060 II  ;  

IIIIII 7221024 III  ; 

IIIII 22710 II  . 

sistemis amoxsnis Semdeg miviRebT 

aa;a; 245 IIIIII  III . 

miRebuli konturuli denebis mniSvnelobebi gvaZlevs 
saSvalebas vipovoT StoebSi namdvili denebis mniSvnelo-
bebi. 

StoSi, romelSic moqmedebs 1E  emZ 1I dens aqvs II  kon-

turuli denis mimarTuleba da udris a51I  II . 

StoSi 5r  winaRobiT 3I  namdvil dens III  konturuli 

denis mimarTuleba aqvs da udris a4II5  II . 

StoSi 6r  winaRobiT 6I  namdvil deni IIII  konturuli 

denis sapirispiro mimarTulebisaa aris da udris 

a2III6  II . 

StoSi 2r  winaRobiT 2I  namdvil deni miiReba II  da III  

konturuli denebis zeddebiT da udidesi konturuli de-

nis II mimarTuleba eqneba: a1III2  III . 

StoSi 4r  winaRobiT 4I  namdvil deni miiReba III  da IIII  

konturuli denebis zeddebiT da udidesi konturuli de-

nis III  mimarTuleba eqneba: a2)2(4IIIII4  III . 

StoSi, romelSic moqmedebs 3E  emZ 3I  namdvil deni mi-

iReba II  da IIII  konturuli denebis zeddebiT da kontu-

ruli denis II  mimarTuleba eqneba: a3)2(5IIII3  III . 
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magaliTi 2.3.  
(kvanZuri potencialebis meTodi) 

kvanZuri potencialebis meTodis gamoyenebiT nax.2.3-ze 
moyvanil sqemisaTvis ipoveT yvela denebi. mocemulia: 

v301 E , v102 E , v2003 E , v564 E , wredSi elementebis 

winaRobebia om201 r , om302 r , om63 r , om84 r , om155 r , 

om406 r  da om107 r . 

amoxsna 

 wertili 3 potenciali miviRoT 

03  . omis ganzogadoebul kano-

nis Tanaxmad Tu ( acb ) Sto Seicavs 
emZ da winaRobebs maSin deni Sto-
Si gamoiTvleba   

ab

ab

ab

ba

r

EU

r

E
I












,      

xolo kvanZSi Semavali da gamom-
vali denebis jami udris 0. kvan-
Zuri potencialebis meTodis ga-
moyenebiT SevadginoT gantolebe 

         nax.2.3          bi: 

0
6

31

4

431

5

21

71

121 













rr

E

rrr

E 
 

analogurad kvanZi 2-is 

0
3

332

2

232

5

12

71

112 













r

E

r

E

rrr

E 
. 

gantolebebSi ricxobrivi mniSvnelobebis Casvis, gamar-
tivebis da dalagebis Semdeg miviRebT  

6
8

1
56

30

1
301,025,0 21   ; 

34
6

1
200

30

1
10

30

1
303,01,0 21   . 

bolo ori gantolebebis amoxsnis Semdeg 1 da 2 kvanZe-
bis potencialebi tolia: 

v801  ; v1402  , v03  . 

 da bolos, viyenebT omis kanons calkeul totisaTvis: 
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a1
30

3014080

71

121
1 









rr

E
I


; 

a5
30

10140

2

223
2 







r

E
I


; 

a10
6

200140

31

332
3 









rr

E
I


; 

a3
8

5680

4

413
4 







r

E
I


; 

a4
15

14080

5

21
5 







r
I


; 

a2
40

80

6

13
6 




r
I


. 

magaliTi 2.4.  
(zeddebis meTodi) 

  zeddebis meTodis gamoyenebiT 
nax.2.4.1-ze moyvanil sqemisaTvis 
ipoveT yvela denebi. mocemulia: 

v101 E , v402 E , v53 E ; Sida wi-

naRobebia om23020  rr , om510 r ;  

wredSi elementebis winaRobebia 

om301 r , om32 r , om83 r .          

          nax.2.4.1            
amoxsna 

 sawyis sqemaze nax.2.4.1 avRniSnoT denebis dadebiTi mi-

marTulebebi. dauSvad, rom moqmedebs mxolod 1E emZ, xolo 

2E  da 3E  emz-bi ar moqmedeben nax.2.4.2,a: 

 
          a                    b                   g 
                           nax.2.4.2 
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maSin               
1er

E
I 1
1  ,  

sadac om1e
3

115

15

105
35

))((

303202

303202
101 









rrrr

rrrr
rrr ; 

deni                a
23

6

3

115
:101 I . 

paralelur StoebSi denebi ganisazRvreba cnobili ga-
mosaxulebebiT 

a
23

4

15

10

23

6

303202

303
12 






rrrr

rr
II ; 

a
23

2

15

5

23

6

303202

202
13 






rrrr

rr
II . 

CavataroT gamoTvla im varaudiT, rom moqmedebs mxo-

lod 2E emZ, xolo 1E da 3E  emz-bi ar moqmedeben nax.2.4.2,b: 

maSin               
2er

E
I 2

2  ,  

sadac om2e
9

115))((

303101

303101
202 






rrrr

rrrr
rrr ; 

deni                a
23

72

9

115
:402 I . 

paralelur StoebSi denebi ganisazRvreba cnobili ga-
mosaxulebebiT 

a
23

16

45

10

23

72

303101

303
21 






rrrr

rr
II ; 

a
23

56

23

16

23

72
123  III . 

 analogiurad CavataroT gamoTvla im varaudiT, rom 

moqmedebs mxolod 3E emZ, xolo 1E da 2E  emz-bi ar moqme-

deben nax.2.4.2,g: 

om3e
8

115))((

202101

202101
303 






rrrr

rrrr
rrr ; 

;
23

8

8

115
:53

3 a
3e


r

E
I  
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a.a;
23

7

23

1
21  II  

TiToeul StoSi namdvili denebis mniSvnelobebi miiRe-
ba rogorc denebis algebruli jami gansazRruli damou-
kideblad TiToeuli emZ-is moqmedebis dros. 

deni pirvel StoSi   a.1
23

1

23

16

23

6
1111  IIII  

deni meore StoSi    a.3
23

7

23

72

23

4
2222  IIII  

deni mesame StoSi    a.2
23

8

23

56

23

2
3333  IIII  

magaliTi 2.5.  
(uqmi svlis da mokle CarTvis meTodi) 

  nax.2.5.1-ze moyvanil sqemisaTvis ekvivalenturi generato-
ris meTodiT ipoveT deni r1  winaRobaSi Tu mocemulia: 

v,181 E v,212 E  Sida winaRobebia: om,110 r om220 r ; wred-

Si elementebis winaRobebia om,21 r om,72 r  om63 r .   

 
                     a                          b 

nax.2.5.1 
amoxsna 

  sawyis sqemaze avRniSnoT I1  saZiebeli denis dadebiTi 
mimarTuleba. GganvixiloT sqemis nawili Semovlebuli 
punktiris xaziT (nax.2.5.1). es nawili CavanacloT ekviva-
lenturi generatoris emZ E g da rg saxiT. ekvivalenturi 
generatoris Semcveli eleqtruli sqema moyvanilia 
naz.2.5.1.b-ze. 
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  sqemaze nebismierad arCeulia ekvivalenturi generato-
ris E g emZ-is mimarTuleba p wertilisaken. es gvaZlevs 
saSvalebas gamorTuli datvirTvis Stos SemTxvevisTvis 
(ix. nax.2.5.2a) ekvivalenturi generatoris uqmi svlis reJi-
misaTvis daiwereba gantoleba:  

u.s.u.s.g )( qppqUE    

ekvivalenturi generatoris gaSlili sqema uqmi svlis 
reJimis dros moyvanilia (ix. nax.2.5.2b). 

 
         a                 b                g 

nax.2.5.2 

uqmi svlis deni u.s.I generatoris Sida wtoebisaTvis 

au.s. 4,1
15

21

3202

2 



rrr

E
I . 

uqmi svlis Zabvas gansazRvravs generatoris emZ: 

gu.s.u.s. v EIrU pq  4,84,163 . 

 vipovoT ekvivalenturi generatoris gr  winaRoba. misi 

gamoangariSebisaTvis Zabvis wyaro 2E  CavanacvloT mokle 

CarTuli monakveTiT, rogorc naCvenebia nax.2.5.2.g-ze. miRe-
buli sqemis Semavali winaRoba iqneba ekvivalenturi ge-

neratoris gr  winaRoba: 

omg 6,3
15

69)(

3202

3202 








rrr

rrr
r . 

saZiebel dens vpoulobT 2.5.1.b sqemis gamoyenebiT 

a
g

g
4

216,3

184,8

110

1

1 










rrr

EE
I . 


