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Tavi 1. ZiriTadi cnebebi da kanonebi 

 
1.1. elementaruli muxtis mqone nawilakebi 

 
maT ricxvs miekuTvneba: eleqtroni, protoni da pozit-

roni. pirobiTad miRebulia, rom eleqtronis muxtis niSa-
ni uaryofiTia, protonis da pozitronis ki dadebiTi da 
ricxobrivad tolia 1,6·10-19 kl (kuloni). elementaruli 
damuxtuli nawilakebi ganuwyvetliv moZraoben da amis ga- 
mo maT irgvliv yovelTvis arsebobs eleqtruli veli. Tu 
elementalur damuxtul nawilaks iZulebiT gavaCerebT, 
maSin is Sewyvets Tavis arsebobas. magram, eleqtrul vels 
SeuZlia iarsebos damuxtuli nawilakis gareSe, rac das-
tureba fotonis aRmoCeniT, romelsac ar gaaCnia muxti da 
romlis uZraobis masa nulis tolia, xolo moZraobs si-
naTlis siCqariT. (fotoni warmoiSveba molekulebis, ato-
mebis, ionebis da atomis birTvebis gadasvlisas aRmgznebi 
mdgomareobidan mcire energetikul mdgomareobaSi). 

 
               1.2. eleqtromagnituri veli 
 

- materiis saxeobaa, romelic warmoadgens sivrceSi urT-
ierTorTogonalurad ganTavsebul da urTierTdakavSire-

bul eleqtruli da ma-
gnituri velebis erTo- 
bliobas. 
nax. 1.1. –zemoyvanilia 

eleqtromagnituri vel-
is gavrcelebis grafi-
kuli warmodgena.  

cvladi eleqtruli 
veli qmnis cvlad mag-
nitur vels da cvladi               

              nax. 1.1.             magnituri veli cvlad  
                                  eleqtrul vels. 

  eleqtruli veli Seiqmneba uZravi muxtebiT. Tu sacdel 
muxts SevitanT eleqtrul velSi, maSin masze imoqmedebs 

Zala, romelic muxtis q da velis daZabulobis E

sidide-

ebis namravlis tolia, anu EqF


el. , sadac E

- veqtoru-
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li sidide da eleqtruli velis Zaluri maxasiaTebelia. 
izomeba amperi metrze (a/m). am Zalis zemoqmedebiT icvle-
ba muxtis siCqare da mimarTuleba amitom muxtis kineti-
kuri energia izrdeba 

magnituri veli Seiqmneba moZravi muxtebiT. Tu moZrav 
muxts SevitanT magnitur velSi, maSin masze imoqmedebs 

Zala, romelic moZravi q muxtis sidi-

disa da misi siCqaris v


 proporciulia.  
magnituri velis Zaluri maxasiaTebe-

lia magnituri induqcia B

, romelic SI 

sistemaSi izomeba teslebSi (tl). is 
veqtoruli sididea da gansazRvravs 
magnituri velis mxridan moZrav damux-
tul nawilakze moqmed Zalas, anu         

 Bv

 q Fl . 

     nax.1.2.      am Zalas lorencis Zalas uwodeben.   
* kvadratul fCxilebSi moyvanil namravls uwodeben veqto-

rul namravls imitom, rom TviT veqtoruli namravli veqtoru-
li sididea. is ricxobribad masSi Semaval veqtorebze rogorc 
gverdebze agebuli paralelogramis farTobis tolia, xolo 
gadamravlebiT miRebuli veqtori mimarTulia paralelogramis 
sibrtyis marTobulad. 

im SemTxvevaSi, Tu siCqaris, magnituri induqciis da 
Zalis veqtorebis mimarTulebebi erTierTmarTobulia, ma-
Sin muxti velSi imoZravebs udidesi siCqariT. 

magnituri velis induqcia dakavSirebulia magnituri 

velis daZabulobasTan tolobiT  HH


  0aB ,     

sadac   0a    absoluturi magnituri SeRwevadobaa, 

    hn/m,71040

   - magnituri mudmiva, 

       -  garemos fardobiTi magnituri SeRwevadoba. 

Tu moZravi muxti moZraobs eleqtromagnitur velSi, 
maSin massze moqmedebs ori Zala da 

 Bv

 qEq F FF . mag .ell . 

am Zalas  ganzogadoebul lorencis Zalas uwodeben. 
cvladi eleqtruli veli qmnis cvlad magnitur vels 

da cvladi magnituri veli – cvlad eleqtrul vels 
mxolod maSin, roca adgili aqvs maTi Zaluri maxasia-

Teblebis E

eleqtruli da H


- magnituri velebis daZa-
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bulobebis siCqareebis cvlilebas  tE  /


 0 da tH  /


 0. 
amiT dasturdeba maTi urTierTkavSiri.   

eleqtromagnitur gamosxivebas korpuskularuli da 
talRuri buneba gaaCnia: erTis mxriv misi talRuri Tvise-
bebiT aixsneba interferenciis, difraqciis, polarizaciis 
movlenebi, xolo meores mxriv korpuskularuli Tvisebe-
bs gamoxatavs fotonebis (nawilakebis) nakadi, romlebic 
dabal sixSireebze gamoavlenen talRur Tvisebebs, xolo 
maRalze ki - korpuskularuls. 

 
1.3. mudmivi da cvladi eleqtruli deni 

 
eleqtruli deni ewodeba damuxtuli nawilakebis mowe-

srigebul moZraobas. 
gansazRvris Tanaxmad denis Zala udris gamtaris gani-

kveTis farTobSi gadatanili muxtis raodenobis Sefarde-
bas drois im SualedTan, ra droSic am muxtis gadatana 

Sesrulda: 
t

q
I




   

eleqtruli deni skalaruli sididea. 
denis gavcelebis siCqare aris gamtarSi eleqtruli 

velis gavrcelebis siCqare da ara eleqtruli muxtebis 
mowesrigebuli moZraobis siCqare. 

denis dadebiT mimarTulebad pirobiTad miRebulia 
dadebiTi muxtebis moZraobis mimarTuleba. 

sami saxis eleqtruli deni: gamtarobis (liTonebi, 
eleqtrolitebi da naxSiri), gadatanis (vakuumSi an kos-
mosSi eleqtronebis an ionebis moZraoba) da wanacvlebis 
(cvladi eleqtruli velis moqmedebisas dieleqtrikis 
mole-kulebis polarizacia).  

droSi ucvlel eleqtrul dens ewodeba mudmivi deni, 
xolo droSi cvalebad eleqtrul dens – cvladi deni. 

eleqtruli deni izomeba amperebiT.  
1 amperi ewodeba iseT ucvlel dens, romelic gaivlis 

ra vakuumSi erTmaneTisgan 1 m manZilze ganlagebul or 
usasrulod grZel da mcire ganikveTis farTobis mqone 
paralelur gamtarSi, yoveli erTi metris sigrZis gamta-
rebze gamoiwvevs zemoqmedebas 2·10-7 n mizidulobis Za-
liT. 
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1.4. eleqtromagnituri induqcia, 

eleqtromamoZravebeli Zala, da Zabva  
 

rogorc aRvniSneT p.1.2.-Si cvladi magnituri veli qmnis 
cvlad eleqtrul vels da piriqiT. am velis Zaluri xa-
zebi Caketilia da amitom maT uwodeben grigalur vels. 
gamtarze zemoqmedebiT es veli amJRavnebs Tavs. is moqme-
debs, rogorc energiis wyaro. 

am movlenas ewodeba eleqtromagnituri induqcia. 
konturSi, romelic ganTavsebulia gare cvladi eleq-

tromagnituri velis moqmedebis areSi, aRiZvreba eleq-
tromamoZravebeli Zala (emZ). 

emZ skalaruli sididea. mis mier aRZruli induqciuri 
deni emZ-is mimarTulebis Tanxvdenilia anu emTxveva da-
debiTad damuxtuli nawilakebis moZraobis mimarTulebas. 

lencis wesis Tanaxmad emZ yovelTvis ewinaaRmdegeba 
gare eleqtromagnituri velis gamWoli nakadis (am SemTx-
vevaSi magnituri) cvlilebis siCqares (ix nax. 1.3.).  

Tu gare velis gamWoli nakadis siCqare dadebiTia, ma-
Sin gragnilSi aRiZvreba gare velis gazrdis sawinaaRmde-

go emZ, romelic 
aRZravs induqci-
rebul dens da 
Sesabamis nakads 
Ф

`.  misi Zalwire-
bi gare velis mi-
marTulebis sapi-
rispirod arian 
mimarTuli (ix 
nax. 1.3.a).  

gare velis 
              nax. 1.3.                cvlilebis siCqaris 

Semcirebisas aRZruli emZ ewinaaRmdegeba gare velis Se-
sustebas da amitom induqciuri denis mimarTuleba qmnis 
Tavis nakads Ф`, romelic gare velis nakadis Tanxvdeni-
li mimarTulebisaa (ix nax. 1.3.b).      

magnituri Zalwirebis mimarTuleba ganisazRvreba 
marjvena xraxnis mqone “burRis wesiT”. 
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velis or a da  b wertilebs Soris potencialTa sxvao-

bas baU  ab  ewodeba Zabva. 

xSirad eleqtruli Zabvas gansazRvraven, rogorc vel-
is Zalis mier  a wertilidan  b wertilSi  q muxtis gada-
tanaze Sesrulebul muSaobiT, anu Aab = q · U 

 
1.5. TviTinduqcia da urTierTinduqcia 

 

faradei amtkicebda, rom Caketil i–ur konturSi emZ–is 
ei Zala udris magnituri nakadis cvlilebis siCqares, ro-
melic ganWolavs TviT konturiT Semofarglul farTobs. 

anu 
t

Ф
ei




 . niSani minusi iTvaliswinebs emZ-is mimarTu-

lebas. Tu konturi Seicavs W odenobis xvias, ma-Sin 

nakadSemba toli ΦWΨ  da maSin 
t

Ф
ei




 W .  

emZ-is warmoSoba Caketil konturSi eleqtromagnituri 
induqciis kerZo gamovlenaa. mas ewodebaa TviTinduqciis 

LLLe  emZ ricxobrivad TviTinduqciis LLiLe  advilad warmo-

sadgenia induqciurobis L cnebis SemotaniT. vinaidan  

ILΨ  , maSin  
t

L
t

eL








 iIΨ

. 

urTierTinduqciis LLMe  emZ ganpirobebulia axlod 

mdebare konturebs Soris gamWoli cvladi nakadSebmis 
arsebobiT. vinaidan  TiToeul konturSi (an erTSi mainc) 
cvladi denis gatarebisas aRiZvreba magnituri nakadi, ma-
Sin konturebs Soris adgili eqneba nakadSembas. es gamoi-
wvevs urTierTinduqciis emZ LLMe aRZvras, romelic ric-

xobrivad j konturSi denis cvlilebis da koWebs Soris 
urTierTinduqciis M  namravlis toli iqneba 

t

I
M

t
e

j
M











Ψ
,  

maSin )()(
dt

dI
M

dt

dI
L

t

I
M

t

I
Leee

jiji
MLi 









 . 

niSani “plusi” iwereba nakadebis Tanxvdenili mimar-
Tulebisas, roca emZ Zlierdeba. 
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1.6. eleqtruli wredebis pasiuri elementebi 
 
eleqtruli wredebis pasiuri elementebis ricxvs mie-

kuTvneba rezistori, induqciuroba da tevadoba. 
 

1.6.1. rezistoruli elementi, misi winaRoba,  
   moxmarebuli simZlavre da energia  

 
pasiuri xazovani elementi ewodeba eleqtrul winaRo-

bas (nax. 1.4.).Deleqtruli winaRobis deni I   da Zabva Uab   
mis momWerebs Soris dakavSirebulia omis kanoniT: 

R

U
I ab   

sadac   R –  windaRobaa. winaRoba izome-
ba omebiT (omi) 

winaRobis Sebrunebul sidides g –s 

ewodeba– eleqtruli gamtaroba  
R

1
g  .    

   nax. 1.4.    gamtaroba izomeba simensebiT (sim). 
ricxobrivad winaRobis sidide damokidebulia ara mar-

to geometriul zomebze, aramed im nivTierebis Tvise-
bebze, romlisganac is aris damzadebuli. 

eqsperimentebiT dadgenilia, rom winaRoba 
S

R

   , 

sadac   aris nivTierebis kuTri winaRoba, omim;  - 

sigrZe, m; S – ganikveTis farTobia, m2.  
rezistoris winaRoba damokidebulia temperaturaze 

)1(0 tRR   , sadac  
S

R

 00    - 0R  da 0  gamtaris 

da kuTri winaRobis sidideebia 00 C –ze.  
mimdevrobiT SeerTebisas winaRobebi ikribeba da jamu-

ri winaRoba udris 
n
RRRR  ...

21
, xolo para-

leluli saxiT SeerTebisas   
n
RRRR

1
...

111


21

. 

rezistorul winaRobaSi myisi energiis simZlavre to-

lia Ri
R

u
iup  2

2

, xolo (0  t) drois SualedSi ga-
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moyofili siTburi energia joul-lencis kanonis mixed-

viT tolia  

tttt

dtRidt
R

u
dtiudtpP

0

2

0

2

00

 

  
1.6.2. induqciuri elementi, misi winaRoba, 

moxmarebuli simZlavre da energia 
 

induqciuri elementi warmoadgens raime gularze xvie-
bis saxiT daxveul izolirebul mavTuls, romelsac in-
duqciurobis koWas uwodeben. PpirobiTad misi aRniSvna 
moyvanilia nax. 1.5.     

induqciurobis koWaSi SeiZleba akumu-
lacia moaxdinos mxolod eleqtromagni-
turi energiis magniturma energiam.  

droTa ganmavlobaSi is ganimuxteba da 
amitom didi xniT magnituri energiis da-
grovebas adgili ar aqvs. 

induqciurobis koWis maxasiaTebelia     
   nax. 1.5.     L induqciuroba (izomeba henriT (hn)), ro-

melic tolia    


SWSW
L

22 



  0a , 

sadac hn/m,71040

    magnituri mudmivaa, 

       -  garemos fardobiTi magnituri SeRwevadoba, 

    W      -    koWas xviaTa ricxvi, 
               -    koWas sigrZe, 
    S       -     ganikveTis farTobi, m2. 
rogorc viciT koWaSi cvladi denis gatarebisas aRiZ-

vreba TviTinduqciis em Zala, romelic yovelTvis ewina-
aRmdegeba denis cvlilebas. 

koWaSi cvladi denis i – is gasavlelad saWiroa, rom 
masze moqmedi u  Zabva iyos ricxobrivad emZ-is toli, 

mxolod sapirispiro niSniT, anu  
dt

di
Leu L  .  

induqciuri elementis winaRoba aRiniSneba xL .   misi 
mniSvnelobis sidide damokidebulia cvladi denis 

cvlilebis sixSireze  LxL  . 

induqciur winaRobaSi myisi energiis simZlavre tolia 
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dt

di
iLiu

L
Q  , xolo (0  t) drois SualedSi 

magnituri energia tolia  

L

ΨiL
diiLdtiudtQ

2itt

L
Q





  22

2

000

. 

(nakadSebma iL  ) 

im SemTxvevaSi, Tu Zabvas da dens erTi da igive mimar-
Tulebebi (niSnebi) aqvT, maSin simZlavre dadebiTia da 
energia grovdeba koWas magnitur velSi, sapirispiro 
SemTxvevaSi ki simZlavre uaryofiTia da dagrovebuli 
energia ukan ubrundeba eleqtrul wreds. 

magaliTad, roca elmavali amuxruWebs an daRmarTze 
moZraobs, energia ubrundeba qsels, vinaidan eleqtruli 
damuxruWebisas deni da Zabva sapirispiro niSnebisaa. 

 
1.6.3. tevaduri elementi, misi winaRoba, 
     moxmarebuli simZlavre da energia 

 
eleqtruli wredis elements, romelSic eleqtromagni-

turi energiis dagroveba da akumulacia warmoebs mxolod 
eleqtruli energiis saxiT - tevadur elementi ewodeba.  

tevaduri elementis maxasiaTebelia tevadoba C, rome-
lic SI sistemaSi izomeba faradebSi (f).  

* CGS(santimetri, grami, wami) sistemaSi tevadoba izo-
meba santimetrebiT (sm). 

teqnikur sqemebSi tevaduri elementis miRebuli piro-
biTi aRniSvna moyvanilia nax. 1.6. tevadu 
ri elementis Tvisebebis miaxlovebuli 
matarebelia kondensatori. 

umartivesi tevaduri elementi warmo-
adgens or urTierTparalelul firfita-
- eleqtrods.MmaT Soris moTavsebulia 
dieleqtriki. aseTi saxis kondensatoris  

  nax. 1.6.     tevadoba gamoiangariSeba gamosaxulebiT 

d

S

d

S
C a


 0

 , sadac  aris fardobiTi dieleqtriku-

li SeRwevadoba, eleqtruli mudmiva, S - eleqtrodebs 
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Soris urTierTgadafarvis farTobi, d - eleqtrodebs 
Soris manZili. 

Tu kondensatoris firfitebs mivaerTebT energiis wya-
rosTan, maSin eleqtrodebze ganTavsdeba sapirispiro niS-
nis muxtebi, xolo maT Soris Seiqmneba eleqtruli veli. 
E eqsperimentulad dadgenilia, rom firfitebze dagrove-

buli muxti q  modebuli u Zabvis propociulia, anu q = Cu.     
cvladi denis pirobebSi damuxtuli firfitebis niSne-

bi icvleba miwodebuli energiis wyaros  sixSiriT.  
denis gansazRvridan viciT, rom  

dt

du
C

dt

dq
i  ,   maSin    dti

C
u

1
. 

miRebuli gamosaxulebidan ki gamomdinareobs, rom 
kondensatorSi deni mxolod maSin gaivlis, roca adgili 

eqneba Zabvis cvlilebas, anu du/dt  0. 

tevaduri elementis winaRoba aRiniSneba xC  .  misi mniSv-
nelobis sidide damokidebulia cvladi denis cvlilebis 

sixSireze  
C

xC 



1
. 

tevadur winaRobaSi myisi energiis simZlavre tolia 

dt

du
Cuiu

C
Q  , xolo (0  t) drois SualedSi magnituri 

energia tolia 
C

quC
duCudtQ

2tt

C
Q





  22

2

00

. 

im SemTxvevaSi, Tu Zabvas da dens erTi da igive mimar-
Tulebebi (niSnebi) aqvT, maSin simZlavre dadebiTia da 
energia grovdeba kondensatoris eleqtrul velSi, sapi-
rispiro SemTxvevaSi ki simZlavre uaryofiTia da dagro-
vebuli energia ukan ubrundeba eleqtrul wreds. 
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1.7. eleqtruli energiis wyaroebi 

energiis wyaroebs uwodeben xelsawyoebs, romlebSic 
raime saxis energia (qimiuri, Tburi, meqanikuri) gamtareb-
Si gardaiqmneba moZravi muxtebis energiad. 

eleqtruli energiis wyaroebs miekuTvneba aqtiuri xa-
zovani elementebi:  

 Zabvis wyaro (idealuri); 

 denis wyaro (idealuri); 

 emZ wyaro (Siga winaRobiT) an generatori.  
Zabvis wyaro (idealuri). wyaros Zabva ar aris damoki-

debuli misi I  denis sidideze da xasiaT-
deba misi eleqtromamoZravebeli ZaliT 
(emZ) E. parametrebis dadebiTi mimarTu-
lebebi naCvenebia nax. 1.7-ze da Uab=E. wya-
ros Siga winaRoba udris nuls. 

denis wyaro (idealuri). denis wyaros 
deni (nax. 1.8.) ar aris damokidebuli masze  

     nax. 1.7.   modebul Zabvaze (denis wyaros Siga gam- 
tarobis gadineba udris nuls, denis wya- 
ros winaRoba – usasrulod didia). 

emZ wyaro (Siga winaRobiT) an genera-
tori (nax. 1.9.a) SegviZlia warmovidginoT 
ori saxiT, rogorc:  

- Zabvis generatori; 
- denis generatori. 

N nax. 1.8.    1) Zabvis generatori - mimdevrobiT Ser-
Tuli sqemaa, romelic Seicavs  generatoris Siga (an  

 
 
 
 
 
 
 
 
 
      

A         a                b                    g 
                     Nnax. 1.9. 
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Semaval) winaRobas rg , da Zabvis wyaros emZ-iT Eg, rome-
lic uqmi svlis reJimSi ricxobrivad tolia Uab (nax.1.9.b). 

2) denis generatori - paralelurad SerTuli sqemaa, 
romelic Seicavs  generatoris winaRobas rg da generato-
ris denis wyaros Ig, romelic ricxobrivad generatoris 
mokle CarTvis denis tolia (nax. 1.9.g). 

Zabvis generatoris sqemidan gadasvla denis generato-
ris sqemaze da SebrunebiT xorcieldeba formulebiT 

.; ggg
g

g
g IrE

r

E
I   

 
1.8. eleqtruli wredebisaTvis miRebuli terminologia [1] 

 
eleqtruli wredis sqema aris eleqtrul wredis garfi-
kuli gamosaxuleba. 

eleqtruli sqema Seicavs masSi Semavali elementebis 
pirobiT aRniSvnas da maT Soris SeerTebebs. 

eleqtruli sqema Sedgeba wredSi Semavali Stoebisa da 
kvanZebisagan. 
Sto ewodeba eleqtruli wredis ubans, romelSic gadis 
erTi da igive deni.  
kvanZi ewodeba eleqtruli Stoebis SeerTebis adgils. es 
adgili aRiniSneba wertiliT. 
wredis ubani – eleqtruli wredis nawilia. 
martivi wredi – wredis ubnebi SeerTebulia mimdevro-biT, 
paralelurad an Sereulad. 
mimdevrobiTi SeerTeba (nax. 1.10.a) – eleqtrul sqemaSi Se-
mavali wredis yvela ubanSi gadis erTi da igive deni. 

 
 
 
 
 
 
 
 
 
     a              b                      g 

nax. 1.10. 
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paraleluri SeerTeba (nax. 1.10.b) - eleqtrul sqemaSi 
Semavali wredis ubnebi mierTebulia or (saerTo) kvanZ-
Tan.  

mimdevrobiT SeerTebuli kvanZebi erTi saerTo kvanZis 
tolfasia, vinaidan wertilebis SemaerTebeli winaRoba 
nulis tolia, 
Sereuli SeerTeba (nax. 1.10.g) – eleqtruli sqema, romel-
ic Seicavs mimdevrobiT da paralelurad SeerTebul 
wredebis ubnebs.  
rTuli eleqtruli wredi ar daiyvaneba martivi wredebis 
erTobliobaze. 
eleqtruli wredis konturi warmoadgens ramdenime Sto-
sagan Sekrul gzas. 
damoukidebeli konturi sxva konturebisagan gansxvavebiT 
Seicavs erT axal Stos mainc.  

 
1.9. eleqtruli wredebis ZiriTadi kanonebi 

1.9.1. omis kanoni 
omis kanoni gamoiyeneba StoebisaTvis an erTkonturiani 

(ganStoebebis gareSe) Caketili wredisaTvis. omis kanonis 
dawerisas pirvel rigSi unda avirCioT denis nebismierad 
arCeuli dadebiTi mimarTuleba. 

mn StosaTvis nax. 1.11., romelic Sedgeba winaRobebisa-
gan da ar Seicavs emZ wyaroebs denis arCeuli dadebiTi                             
mimarTulebis gaTvaliswinebiT m wertilidan n wertili-

saken 
mn

mn

mn

nm

r

U

r
I 





, sadac m dan - m da  n wertilebis 

 



eleqtroteqnikis Teoriuli safuZvlebi 
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                          nax. 1.11. 

potencialebia; Umn  - m da  n  wertilebs Soris potencial-
Ta sxvaoba an Zabva; rmn = r4 +r5       -  m da  n  wertilebs Soris 
sruli winaRoba. 

Tu Sto Seicavs emZ da winaRobebs (magaliTad, acb Sto-
saTvis nax. 1.11.),   

,1
ab

ab

ab

ba

r

U

r
I











EE
     (1.1) 

sadac Uab  = a  -b – acb  Stos boloebze Zabvaa, romelic  
aRiricxeba arCeuli denis dadebi-
Ti mimarTulebis mixedviT;   

E = E1  -  E2   – emZ–is algebruli jami, romlebsac  
                  Seicavs acb Sto; 

 rab = r1  +  r2  +  r9    -  winaRobebis ariTmetikuli jami. 
formulas (1.1) uwodeben omis ganzogadoebul kanons. 

Caketili erTkonturiani wredisaTvis 

,
r

I





E
  

sadac E – emZ–is algebruli jamia; 

       r – Siga da gare winaRobebis ariTmetikuli jamia. 
minus niSniT iReben im   emZ–ebs, romlis mimarTuleba ar 
emTxveva winaswar arCeul denis mimarTulebas, Tanxvdeni-
li mimarTulebis SemTxvevaSi ki iwereba niSani “plusi”. 

 
1.9.2. kirxhofis kanonebi 

 
kirxhofis kanonebis dasawerad TiToeul StoSi unda 

avirCioT denis dadebiTi mimarTuleba. 
kirxhofis pirveli kanoni: nebismier kvanZSi Tavmoyri-

li yvela denis algebruli jami udris nuls, 






n

kI

1k

0 . 

kvanZSi Semavali denebi pirobiTad miiReba dadebiTad, 
xolo kvanZidan gamomavali denebi – uaryofiTad (an Se-
brunebiT).  



Tavi 1. ZiriTadi cnebebi da kanonebi 
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kirxhofis meore kanoni: eleqtruli wredis Sekrul 
konturSi emZ-is algebruli jami udris Stoebze ZabvaTa 
vardnis algebrul jams, 






n

kk

n

k IrE

1k1k

. 

Kkonturis Semovlis mimarTuleba irCeva nebismierad 
(saaTis isris moZraobis Tanxvdenili an sapirispiro).        

gantolebis marcxena nawilis Cawerisas emZ-is niSnebi 
iReba dadebiTi, UTu maTi mimarTulebebi emTxveva kontu-
ris Semovlis amorCeul mimarTulebas (imis miuxeda-vad, 
Tu ra mimarTulebis aris deni), xolo sapirispiro 
SemTxvevaSi – uaryofiTi. 

gantolebis marjvena nawilis Cawerisas Zabvis vardna 
StoSi iReba dadebiT niSniT, Tu masSi denis mimarTuleba 
emTxveva konturis Semovlis mimarTulebas (imis miuxeda-
vad, Tu ra mimarTulebis aris emZ), xolo sapirispiro 
SemTxvevaSi – uaryofiTi niSniT.  

ori winaRobis mimdevrobiTi SeerTebisas Zabvebi gada-
nawildebian Semdegnairad (ix. nax.1.11, ac Sto) 

   ,;;
21

2
2

21

1
1

2

1

2

1

rr

r
UU

rr

r
UU

r

r

U

U





  

sadac  U - saerTo Zabvaa am wredis ubanze, romelic 
Seicavs r1  da  r2  winaRobebs. 

  or paralelur StoebSi nax. 1.12. denebi gadanawileba  

,
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sadac I1  denia wredis aragan-
Stoebul nawilSi. 

 
 

      nax. 1.12.   
 
*kirhgofis kanonebis gamoyenebiT Sedgenil gantole- 

bebs wredSi denisa da Zabvis wonasworobis gantolebebs 
uwodeben [1]. 


