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8.5. gvexmareba maTematika 
 

warmovidginoT, rom daviwyeT erTeulovani muxtis gadatana. sawyisi 
wertili Q  muxtidan r  manZilze imyofeba. SegviZlia es operacia nabij-

nabij ganvaxorcieloT. daSorebisas, yovel rΔ  nabijze, 2/1 r kanoniT 

Sesustebuli Zala 2)/( rnrrQk Δ⋅+Δ⋅⋅  muSaobas Seasrulebs. rn Δ⋅  - 
manZilia sawyisi wertilidan, n  - gavlili bijebis raodenobaa. 
potenciali ϕ  warmogvidgeba rogorc yvela bijze Sesrulebul 
muSaobaTa jami: 

∑
∞

∞ Δ⋅+Δ⋅⋅==
1

2)/(1 rnrrQkAϕ . 

am jamis pirveli wevrebi warmodgenilia naxat 8.5.1 – ze. rac ufro 
mcirea biji da metia SesakrebTa raodenoba – miT ufro axlos mivalT 
potencialis mniSvnelobasTan. maTematika amisaTvis gvTavazobs zRvaris 
cnebas. jamis wevrTa raodenobis usasrulod gazrdiT Cven nebismieri 
sasurveli sizustiT vuaxlovdebiT potencialis sasrul mniSvnelobas. 
geometriuli TvalsazrisiT, potencialis gamoTvlisas Cven viTvliT 
farTs, romelic SemosazRvrulia horizontuli RerZiT da muSaobis 
ganmsazRvreli funqciis mniSvnelobebiT.  
 

 
8.5.1 

 

ganxiluli midgoma warmoadgens klasikuri maTematikis erTerT 
fundamentur midgomas, romelic cnobilia usasrulod mcire sidideTa 
analizis, an maTematikuri analizis saxeliT. ganxiluli jami 

integralis, xolo procedura – integrirebis∗ cnebas ukavSirdeba. 
integralis, anu jamis sasruli mniSvnelobis arseboba, maTematikis 
meTodebiT unda damtkicdes funqciis Tvisebebidan gamomdinare.  
  
potencialis SemTxvevaSi maTematika gvaZlevs Sedegs:  

rQkA /⋅== ∞ϕ , 
anu mtkicdeba, rom potencials gaaCnia sasruli mniSvneloba, da 
eleqtrostatikuri velis nebismieri wertilidan erTeulovani muxtis 
usasrulobaSi gadatanis dros sruldeba muSaoba, romelic 
ganisazRvreba am formuliT. 

                                                 
∗ msgavsi procedura Cven ganvaxorcieleT velis daZabulobis nakadis gamoTvlis dros. 
zedapiri davyaviT elementarul nakveTebaT. es naCvenebia 8.3.2 naxatze. 
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SegviZlia ufro zogadi ganmarteba SemoviRoT - nebismieri sididis 
sasinji muxti ganvixiloT: 

qArQqqkrQk //)/(/1 ∞=⋅⋅=⋅⋅ . 

maSin gveqneba ganmarteba  

qA /∞=ϕ . 
8.5.2 naxatze naCvenebia ramdenad swrafad mcirdeba kulonis Zala, 
rodesac vSordebiT centralur Q  muxts. mocemulia bijebis raodenoba 
da funqciis mniSvneloba. 8.5.3 naxatze naCvenebia kulonis Zalis da 
potencialis cvlilebis funqciebi.  
 

“yovlisSemZle” superpoziciis principi gvkarnaxobs kidev erT 
kanonzomierebas: 

...321 +++= ϕϕϕϕ  . 

 
8.5.2 

 
8.5.3 

 

es niSnavs, rom muxtTa sistemis potenciali calkeul muxtTa 
potencialebis jamis tolia. Tu muxtTa sistema sakmarisad martivia, 
advilad SegviZlia warmovidginoT, gamovTvaloT da gamovyoT mis 
garSemo arsebuli erTnairi potencialis mqone zedapirebi, anu muxtebis 
garSemo arsebuli zedapirebi, romlebdan erTeulovani sasinji muxtis 
usasrulod Sors gadatanisas erTi da igive muSaoba sruldeba. aseT 
zedapirebs uwodeben ekvipotencialur zedapirebs, anu toli 
potencialis mqone zedapirebs. 8.5.4 naxatze naCvenebia muxtTa sistemis 
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ramdenime magaliTi. aq WrilSi warmodgenilia Zalwirebi da 
ekvipotencialuri zedapirebis Wrilebi.   
 

8.5.4 
 

Q  muxtis potencialis cnebis SemoReba kidev erT cxad Sedegs iZleva. 

Tu sasinji q  muxti erTi wertilidan (1) meoreSi (2) gadaadgilda, am lΔ  
monakveTze Sesrulebuli muSaoba wertilebis potencialTa sxvaobis 
tolia:  

ϕϕϕ Δ=−=Δ qqA )( 2112 . 
Tu gavixsenebT, rom 

lqElqElFA l Δ⋅⋅=⋅Δ⋅⋅=⋅Δ⋅= αα coscos , 

miviRebT 

lqEqA l Δ⋅⋅=Δ⋅=Δ ϕ12 , 

 anu  
lE ΔΔ= /ϕ .  

Tu usasrulod SevamcirebT lΔ  gadaadgilebas, usasrulod Semcirdeba 
potencialTa sxvaobac. aqac usasrulod mcire sidideTa analizi muSaobs. 
es ϕ  funqciis gawarmoebis maTematikuri operaciaa. r/1 funqciis 

gawarmoebis Sedegi – warmoebuli, axali funqciaa, romelsac aqvs saxe 
2/1 r− . warmoebulis ”-” niSani miuTiTebs, rom argumentis, Cven SemTxvevaSi 

radiusi r , iwvevs funqciis klebas, r/1  namdvilad klebulobs.    
 

amgvarad, eleqtruli muxtis velis potencialis cneba imdenad zogadi 
da fundamenturi aRmoCnda, rom misgan velis yvela sxva Tviseba 
gamomdinareobs, maT Soris kulonis kanonic, romelic uSualod 
eqsperimentSi vlindeba  

qEF ⋅= .  
superpoziciis principis gamo, muxtTa sistema SesaZlebelia potencialis 
cnebidan gamomdinare srulad aRiweros.  
 
CamovweroT am Tavis cnebebi da saboloo formulebi: 
 

ϕ  potencialis cneba rQkA /⋅== ∞ϕ  
E velis daZabulobis cneba 2/ rQkE ⋅−=  
F  kulonis Zala 2/ rQqkF ⋅⋅−=  

 
ar dagvaviwydes, rom gvaqvs ori saxis muxti, da Zala SesaZlebelia 
mizidvis an ganzidvis iyos. dadebiTi “+” da uaryofiTi “-” muxtis cneba 
SemoiRo benjamin franklinma (Benjamin Franklin). magaliTad, xaxunis 
Sedegad mina da qarva sxvadasxva niSnis muxtiT imuxteba. romel muxts 
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ra davarqvaT – SeTanxmebis saqmea. iTvleba rom qarva uaryofiTi muxtis 
matarebelia. mis mimarT SesaZlebelia muxtebis niSnebis gansazRvra.  
 

konspeqtis am, merve TavSi Cven mxolod odnav SevexeT eleqtrobis 
fizikis da maTematikis fundamentur cnebebs. mowodebuli informacia 
sakmarisia imisaTvis, rom igrZnoT warmodgenebis siRrme da darwmundeT, 
rom eleqtruli movlenebis samyaro srul gaazrebas, zust formalur 
maTematikur aRweras da, aqedan gamomdinare, praqtikul saqmianobaSi 
gamoyenebas eqvemdebareba. kulonis Zala erTerTia dReisaTvis 

mecnierebisaTvis cnobili fundamenturi urTierTqmedebis oTxi Zalidan∗. 
am Zalis “qceva” Zalian gavs mizidulobis (gravitaciis) Zalis qcevas - 
potenciali iseTive r/1  kanonzomierebiT xasiaTdeba, Zala ki msgavsi 
formuliT gamoisaxeba: 

2
21

r
mm

F γ= . γ - gravitaciuli mudmivaa.

muxtis, SegviZlia vTqvaT, analogi – masa, mxolod erTi mimarTulebiT 
urTierTqmedebas gansazRvravs, mizidulobas. eleqtruli movlenebis 
SeswavliT adamianma pirveli nabijebi gadadga mikrosamyaros movlenaTa 
SeswavlaSi, xolo gravitaciuli movlenebis SeswavliT pirveli nabijebi 
makrosamyaros SeswavlaSi. 
  
gravitaciis kvlevis SemTxvevaSi eqsperimentul, kvleviT “laboratorias” 
warmoadgenda mzis sistema, eleqtruli movlenebis SemTxvevaSi – 
kulonis mier Seqmnili e.w. grexiTi saswori, anu kulonis saswori.  
 

 
isak niutoni 1643-1727 

msoflio mizidulobis 
kanoni isak niutonma 
gamoiyvana mzis garSemo 
planetebis moZraobis 
dakvirvebiT dadgenili 
e.w. kepleris kanonebis 
analizis safuZvelze.  
iohan keplerma es 
kanonebi  gamoiiyvana 
sxva mkvlevaris –
astronom tiqo brages 
planetebis moZraobis 
dakvirvebis monacemebis 
safuZvelze.   

 

 

niutonma pirvelma Camoayaliba e.w. samecniero meTodis principebi, 
romlebsac yoveli mecnieri miyveba Tavis kvleviT saqmianobaSi: jer 
saganTa Tvisebebis bejiTi Seswavla dakvirvebebis da eqsperimentebis 
safuZvelze, xolo Semdeg TandaTanobiTi Tanmimdevruli winsvla 
hipoTezebisaken, romlebic xsnian am Tvisebebs. hipoTeza sasargebloa 
Tvisebebis asaxsnelad, magram ar aris aucilebeli davavaloTD 
hipoTezas agvixsnas eqsperimentis gareT myofi Tvisebebi. Tumca 

                                                 
∗ gravitaciuli urTierTqmedeba, eleqtromagnituri urTierTqmedeba, Zlieri birTvuli 
urTierTqmedeba, susti birTvuli urTierTqmedeba. 
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eqsperimentis da dakvirvebis analiziT miRebuli Sedegebi TavisTavad ar 
iZlevian saboloo da zogad daskvnebs, es gza mainc saukeTesoa 
gavakeToT daskvnebi romlebic daSvebulia saganTa arsiT. es niutonis 
ramdenime mosazrebis Tavisufali Targmania.   
 

 
Sarl kuloni 1736-1806 

Zafi 1; Rero 2;  gamtari 
burTulebi 3, da 4;
skalebi 5 da 6. burTula 
4 Tavsdeba sasworSi. 3 da 
4 burTulis kulonis
urTierTqmedeba iwvevs 
Zafis grexvas. grexvis 
Zala gamoiTvleba Zafis 
zomebis, drekadobis 
maxasiaTeblebis da
skalebidan aRebuli 
anaTvlebis  safuZvelze. 

 

 

 

9. eleqtrobis kanonebi – eleqtruli deni 
 
9.1 omis kanoni 
rogorc davrwmundiT, sakmarisi codna gagvaCnia imisaTvis, rom avRweroT 
eleqtruli movlenebi rogorc calkeuli muxtebis erTobliobaSi 
mimdinare movlenebi. es codna exeboda eleqtruli movlenebis principul, 
fundamentur mxareebs. magram mraval bunebrivi movlenaSi da eleqtrobis 
teqnikur realizaciaSi uamravi muxti moqmedebs. miuxedavadD Cveni 
codnisa, warmoudgenelia aseTi sistemebis aRwera muxtebis 
superpoziciiT. bunebrivia sxva xerxebs unda mivmarToT.  
 

wina Tavis dasawyisSi Cven ganvixileT muxtis dagrovebis ramdenime 
eqsperimenti. rodesac vmuxtavdiT eleqtrometrs an vexebodiT TiTiT mis 
eleqtrods, muxti gadadioda eleqtrodze kokteilis Cxiridan, an Cvenze 
gadmodioda eleqtrodidan. amrigad or movlenasTan gvaqvs saqme – 
SegviZlia muxti davagrovoT sxvadasxva zedapirze an moculobaSi da 
gadavceT erTi moculobidan meoreSi. ismis SekiTxva – ra Tviseba an 
kanonzomiereba axasiaTebs am process.     
  

   
9.1.1 9.1.2 9.1.3 

 

naxat 9.1.1-ze naCvenebia martivi eqsperimentuli mowyobiloba, romelic 
SegviZlia mravali movlenis modelad warmovidginoT. ori rezervuari 
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SeerTebulia miliT, romelSic erTi rezervuaridan meoreSi 
mowesrigebulad “gadaedineba” raRac Tvisebebis mqone realobis elementi. 
es SeiZleba iyos wyali, eleqtruli muxti, informacia, fuladi “masa” da 
sxva.  
 

Tu “SeiaraRdebiT” wamzomiT da daiwyebT am martivi eqsperimentis 
zogadi Tvisebebis Sefasebas, naxavT, rom carieli rezervuaris Sevsebis 
siCqare nelnela klebulobs da procesi Cerdeba, rodesac siTxis 
doneebi erTmaneTis tolo xdeba. rac ufro didia doneebis sawyisi 
sxvaoba – ufro didia gadadinebis procesis sawyisi siCqare. Tu mils 
gadaketavT – procesi SeCerdeba. pirvelad mdgomareobasTan SedarebiT 
Seviwrovebuli mili process Seanelebs.  
 

es Tvisebebi TiTqmis Tavidanve naTelia, magram Tu gvinda zusti 
ricxviTi daxasiaTeba, procesis yvela parametri zustad unda 
ganvsazRvrod da yvela cvlileba ricxviTi mniSvnelobiT davaxasiaToT, 
anu gazomvebi vawarmooT.  
 

erTerTi parametria siTxis doneebis sxvaoba H , meore – milis ganikveTi. 
orive SegviZlia gavzomoT sakmarisi sizustiT. milSi siTxis 
mowesrifebuli moZraoba davaxasiaToT parametriT I , romelsac denis 
Zala vuwodoT. es milis ganikveTis S  farTis erTeulSi drois 
erTeilSi gasuli siTxis raodenobaa. eqsperimentis Catareba Tvisobrivad 
da raodenobrivad iZleva Semdeg kanonzomierebas – deni doneTa sxvaobis 
proporciulia da milis ganikveTis ukuproporciulia:  SHkI /⋅= , sadac 
k  - mudmivi koeficientia. am kanonzomierebas Cven yoveldRe vakvirdebiT, 
rodesac vaRebT wylis onkans, rodesac vxedavT bankSi operatorebTan 
gazrdil rigebs operatorebis raodenobis Semcirebis SemTxvevaSi (an 
piriqiT, ver vxedavT rigebs, rodesac yvela operatori adgilzea). bankSi 
drois erTeulSi Semosuli fuladi masa mcirdeba.  
 

germanelma fizikosma georg omma es amocana Seiswavla eleqtruli 
denisaTvis, an muxtebis mowesrigebuli moZraobisaTvis denis gamtarebSi.     
 

 

 

 

 

 
georg omi 1787-1854 9.1.4 9.1.5 

 

omma msgavsi kanonzomiereba miiRo, romelic misi saxeliT, omis kanonoT 
aris cnobili. ganvixiloT ori damuxtuli sxeuli (naxati 9.1.3). pirveli 
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sxeulis muxti flobs 1V potencials, xolo meoresi 2V  potencials. 
gavixsenoT, rom es potencialebi im muSaobis proporciulia, romelic 
saWiroa muxtebis usasrulod Sors gadasatanad, anu sxeulebis 
gansamuxtad. usasrulobis rols am SemTxvevaSi asrulebs eleqtruli 
miwa. dedamiwis niadagi da qanebi eleqtrul dens atareben. dedamiwaze 
arsebuli eleqtruli muxtebis maragi Cvens garSemo arsebul 
nivTierebaSia moTavsebuli. teqnikuri TvalsazrisiT, dedamiwa 
warmoadgens Zalian moxerxebul saerTo eleqtrods, romelic 
usasrulobis rols asrulebs.  
 

rogorc wina Tavidan viciT, muxtis erTi sxeulidan meoreze gadasatanad 
unda Sesruldes muSaoba, romelic potencialTa sxvaobis proporciulia, 

anu 21 VV −  sxvaobiT aris ganpirobebuli. Tu am or sxeuls muxtis 
gamtariT SevaerTebT, muxtis gadatanis procesi ganxorcieldeba. 
potencialTa sxvaoba gansazRvravs ganxilul doneTa sxvaobas, xolo 
gamtaris Tvisebebi aRZruli denis Zalas. omis kanoni aseTi saxiT 
Caiwereba:  

RURVVI //)( 21 =−=  

aqamde Cven ar vixilavdiT fizikur process, romelic modelSi 
ganapirobebs rezervuarebis Sevsebas, anu potencialTa sxvaobis Seqmnas 
da SenarCunebas. aseTi saxiT warmodgenili kanoni eleqtruli wredis 
monakveTisaTvis aris formulirebuli, anu es aris omis kanoni wredis 
monakveTisaTvis. parametric U Zabvis saxeliT aris cnobili, xolo R  - 
winaRobis saxeliT. winaRobis sidide ganpirobebulia gamtaris fizikuri 
TvisebebiT. 
 

omis kanonis ori fizikuri komponenti – denis wyaro, anu potencialTa 
sxvaobis mqone komponenti, da denis gamtari, anu winaRobis Tvisebis 
mqone komponenti, simboluri aRniSvnebis saxiT naCvenebia 9.1.4 naxatze. 
aqve naCvenebia sami parametric (dens zogjer patara asoTi aRniSnaven). 
aqve naCvenebia diagrama, romelsac xSirad iyeneben omis kanonis 
dasamaxsovreblad. diagramiT sargeblobis wesi Semdegia: Tu dafaravT 
saZiebel sidides, ori danarCeni iZleva misi gamoTvlis formulas: 

IURRUIRUU /;/; ==⋅= . 
ganvixiloT 9.1.5 naxatze warmodgenili SemTxveva. raRac gare Zala 
asrulebs muSaobas potencialTa sxvaobis SesanarCuneblad, anu wredSi  
denis SesanarCuneblad. es SeiZleba iyos qimiuri reaqcia, an raime sxva 
saxis fizikuri qmedeba. am SemTxvevaSi gagvaCnia e.w. sruli wredi, 
romelSic meore rezervuarSi mosuli muxti Tanmimdevrulad isev 
gadaecema pirvel rezervuars. muxtis amdagvari saxiT gadatanasac 

gaaCnia winaRoba, romelsac avRniSnavT 0r . sruli wredis SemTxvevaSi 

potencialTa sxvaoba gare eleqtruli Zalis Semqmneli mowyobilobis 
kidev erTi parametris tolia, romelsac daarqves eleqtromamoZravebeli 
Zala. ganxiluli SemTxvevisaTvis saubari unda iyos omis kanonze sruli 
wredisaTvis. es kanoni ase gamoisaxeba: 

)/( 0rREI += . 

E  - denis wyaros eleqtromamoZravebeli Zalaa, xolo 0r  misi Sida 

winaRobaa. eleqtruli denis winaRobis arseboba yovelTvis energiis 
danakargebTan aris dakavSirebuli. energia sxva formaSi gadadis, 
rogorc wesi e.w. omuri winaRobis SemTxvevaSi (omis kanini sruldeba), 
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energia siTbiSi gadadis. Tu ganvixilavT omis kanons aseTi saxiT: 

0rIRIE ⋅+⋅= , davinaxavT, rom sasurvelia denis wyaros Sida winaRoba 

rac SeiZleba mcire iyos mis SigniT danakargebis Tavidan asacileblad 
da muSaobis margivi qmedebis asamaRleblad.  
 

arsebobs ramdenime tipos eleqtromamoZravebeli Zalis mqone wyaro, 
romlis Sida winaRoba usasrulod didia. es egreTwodebuli denis 
wyaroebia. isini datvirTvaSi, anu elementSi romelSic deni muSaobas 
asrulebs, yovelTvis erTi da igive sididis dens gamoyofen. am 
SemTxvevaSi muSaobs omis kanoni wredis monakveTisaTvis. gvaqvs 

constRUI == / , saidanac gamomdinareobs, rom datvirTvis winaRobis 
gazrda iwvevs Zabvis gazrdas RIU ⋅= . 
 

omis kanonSi monawile yvela parametrs gaaCnia Tavisi zomis erTeuli, es 
eleqtroteqnikis, anu eleqtruli teqnologiebis erTerTi yvelaze 
mniSvnelovali dargis ZiriTadi kanonia. 
  

dasaxeleba aRniSvna zomis erTeuli 
denis Zala I  amperi 
Zabva (potencialTa sxvaoba) U  volti 
winaRoba R  omi 

 

eleqtromamoZravebeli Zala sxvadasxva bunebis SeiZleba iyos. dedamiwaze 
arsebuli bunebrivi movlena – elva, umZlavresi eleqtruli ganmuxtvis 
Sedegia. atmosferuli Rrublebis formirebis procesSi muSaobs 
eleqtromamoZravebeli Zala, romelic yofs muxtebs. ganxiluli modelis 
analogia rom warmovidginoT, qmnis sxvadasxva niSnis muxtebis 
rezervuarebs. deni SeiZleba TviT RrubelSi gaCndes, SeiZleba Rrubelsa 
da miwas Soris, mezobel Rrublebs Soris. variantebi naCvenebia 
naxatebze. elvis SemTxvevaSi gamtaris rols asrulebs TviT 
atmosferoSi maRali ZabviT gaCenili e.w. garRvevis arxi.   
  

 

  

9.1.6 9.1.7 

    
9.1.8 

 

wina Tavis dasawyisSi Cven xaxuniT davmuxteT kokteilis Cxiri da 
gadaveciT muxti eleqtrometrs. am SemTxvevaSi Cven gavxdiT 
eleqtromamoZravebeli Zalis nawili. ganxiluli ori SemTxveva Zalian 
gansxvavdeba simZlavriT da meqanizmiT. arseboben ufro mZlavri da ufro 
susti meqanizmebic. teqnologiam eleqtruli muxtebis dagrovebis da 
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gadatanis uamravi xerxi Seqmna. saukeTeso, maRali margivi qmedebis, iafi 
da moxerxebuli teqnologiebis Zebna da daxvewa mudmivad mimdinareobs.  
 

rodesac omis kanonze vsaubrobT, yovelTvis unda gvaxsovdes, rom 
eleqtromamoZravebeli Zala avsebs muSaobis Sesrulebis Sedegad gaCenil 
danakagebs da ucvlelad inarCunebs potencialTa sxvaobas. rodesac Cven 
vsargeblobT eleqtromomaragebis qseliT – viyenebT uzarmazari 
maStabis ”warmonaqmns”, romlis ZiriTadi daniSnulebaa swored 
momxmareblis eleqtruli deniT sargeblobis izrunvelyofa da 
potencialTa sxvaobis SenarCuneba. am amocanis Sesasruleblad uamravi 
sxvadasxva saxis eleqtromamoZravebeli Zalis mqone denis wyaro erT 
qselSia gaerTianebuli (hidro- , Tbo-, atomuri, mzis da sxva sadgurebi 
gadamcem xazebTan da gamanawilebel qvesadgurebTan erTad).  
 

rodesac avtonomiur denis wyaris viyenebT, igive amocanis – 
potencialTa sxvaobis SenarCunebis amocanis gadawyveta gviwevs. 
amisaTvis aris gamogonili batareebi da akumulatorebi.   
    

      
9.1.9 

 
zogadad isini warmoadgenen or eleqtrods, romlebic moTavsebulia 
qimiur xsnarSi – eleqtrolitSi. naxatze naCvenebia simboluri aRniSvnac 
– elementi (A) da elementebisagan Sedgenili batarea (B). damuxtvis dros 
generatoris eleqtromamoZravebeli Zala asrulebs samuSaos. 
eleqtronebi grovdebian erTerT eleqtrodze iseTi raodenobiT, 
romelsac iTvaliswinebs akumulatoris erTerTi parametri – tevadoba. 
datvirTvis mierTebis dros TviTon akumulatori xdeba 
eleqtromamoZravebeli Zalis mqone xelsawyo da inarCunebs datvirTvaze 
potencialTa sxvaobas. TviTon eleqtroliti da masSi damuxtvis da 
ganmuxtvis dros mimdinare qimiuri procesi regulatoris rols 
asrulebs potencialTa sxvaobis SenarCunebis procesSi. rodesac 
akumulatori datvirTvaze muSaobis Sedegad ”gadaimuxteba” da misi 
eleqtromamoZravebeli Zala Sesustdeba, isev unda mivmarTod generators 
da aRvadginoT sawyisi muxti. akumulatorebSi mimdinare ganmuxtvis 
procesi ukuqcevadia, batareebSi ki ara. maTi konstruqcia da 
eleqtrolitis Semadgenloba ar iTvaliswinebs damuxtvis procesis 
uzrunvelyofas.   
 

9.2 kirhofis kanonebi 
 

9.1.4 naxatze warmodgenili iyo umartivesi eleqtruli wredi – 
eleqtromamoZravebeli Zalis mqone wyarisTan mierTebulia datvirTva, 
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romelSic gadis potencialTa sxvaobiT gamowveuli deni. ufro rTul 
wredebSi SesaZlebelia ramdenime sxvadasxvanaerad CarTuli datvirTva 
iyos. aseT wredSi denebi da Zabvebi gadanawildebian. maTi mniSvnelobebi 
ganpirobebuli iqneba datvirTvebis winaRobebis sidideebiT. gustav 
kirhofma, universitetSi swavlis periodSi Camoayaliba ori metad 
martivi da naTeli debuleba. dRes orive mis saxels atarebs, da 
kirhofis pirveli da meore kanonis saxeliT arian cnobilebi.  
 

pirveli kanoni exeba denebs. rTul wredebSi yovelTvis gvaqvs ramdenime 
kvanZi, romlebSic erTmaneTs uerTdebian datvirTvebi. aSkaraa, rom 
kvanZSi Sesuli yvela muxti am kvanZidan gamosuli muxtebis tolia. 
kvanZSi muxtebi ar Cndebian da arqrebian muxtis Senaxvis kanonis gamo. 
aqedan gamomdinare, pirveli kanoni gveubneba – kvanZSi Sesul denTa jami 
gamosul denTa jamis tolia, anu denebis algebruli jami nulis tolia.  
igulisxmeba kvanZSi Sesuli da gamosuli deni sxvadasxva niSnisaa. 
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9.2.1 9.2.2 gustav kirhofi  
  
ase rom ar yofiliyo, kvanZebSi muxti dagrovdeboda an daikargeboda, 
rac ar daikvirveba.  
 
meore kanoni aranakleb martivia da TvalsaCinoa. nebismier rTul wredSi 
SegviZlia gamovyoT martivi Caketili kvewredebi – e.w. konturebi. am 
martiv wredebSi deni sxvadasxvanaerad ganawildeba. TiToeul aseT 
wredSi eleqtronebi an iZenen energias (magaliTad batareisagan), an 
kargaven datvirTvaze. kirhofis meore kanoni gvauwyebs: 
 

eleqtruli wredis nebismier Caketil konturSi eleqtronebis energiis 
mateba nulis tolia. 
 

am kanonsac gaaCnia martivi fizikuri interpretacia – Tu kanoni ar 
sruldeba, maSin eleqtronebi am Caketil qvewredSi damatebiT energias 
iReben an kargaven. pirvel SemTxvevaSi miviRebT mudmiv Zravas, meoreSi 
deni sul milevadi iqneboda, rac wredebSi ar daikvirveba. sxva 
sityvebiT rom vTqvaT, konturis Semovlisas potenciali ubrundeba 
sawyis mniSvnelobas.  
 

ganvixiloT ras gvaZlevs es ori kanoni eleqtruli wredebis analizis 
TvalsazrisiT. pirvel SemTxvevaSi ganvixiloT wredi, romelic 
warmodgenilia 9.2.1 naxatze. 




