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8. eleqtrobis kanonebi - eleqtrostatika  
 

naxat 4.1-ze moyvanili sistema, romelic moicavs eleqtruli da 
eleqtronuli inJineriis “sivrces” iwyeba mecnierebiT, anu im 
fundamentalur kanonzomierebaTa erTobliobiT, romlemis aRmoCenili 
iyo samecniero kvlevis Sedegad da safuZvlad udevs dargs. 
 

8.1 kulonis kanoni 
 

yvelaferi daiwyo e.w. eleqtrostatikis movlenebis da misi kanonebis 
aRmoCeniT. es movlena ukve Zvel saberZneTSi, Cvens welTaRricxvamde iyo 
cnobili. dakvirveba cxadyofda, rom sxvadasxva sagnebis xexvis Sedegad 
Cndeba ucnauri Zala, romelis zemoqmedebiT msubuqi sxeulebi an 
miizidebian, anda ganizidebian erTmaneTisagan. am movlenas xSirad 
vxvdebiT yoveldRiur saqmianobaSi, magaliTad, rodesac vivarcxniT 
axladddabanil Tmas, an tansacmeli, gansakuTrebiT Tu xelovnuri 
boWkosagan aris moqsovili, ekroba tans, an izidavs qaRalds, Tmas da 
sxva msubuq sagnebs. 
 

Tanamedrove eleqtrostatrika daiwyo maSin, rodesac gaviazreT, rom 
bunebaSi arsebobs ori saxis muxti – dadebiTi da uaryofiTi, da 
aRniSnuli mizidva da ganzidva ganpirobebulia am muxtebis arsebobiT 
da urTierTqmedebiT. Tumca movlena didi xania cnobili iyo, misi kvleva 
mxolod meTvramete saukuneSi daiwyo.  
 

   
8.1.1 8.1.2 8.1.3 

   
8.1.4 8.1.5 8.1.6 

 

Tu SeiaraRdebiT martivi instrumentebiT, SegiZliaT gaimeoroT mravali 
martivi cda, romelic bunebis am movlenas gamoaCens. kokteilis 
plastikuri Cxiri da qaRaldis xelsaxoci ukve sakmarisia Cxiris 
xaxuniT dasamuxtad. damuxtuli Cxiri advilad izidavs qaRalds da 
wylis wvril Wavls (naxati 8.1.1, 8.1.2 da 8.1.3). aluminis folgis 
gamoyenebiT SegiZliaT sxva eqsperimentebic CaataroT (naxati 8.1.4-6). 
propeleri mobrundeba damuxtuli Cxirisaken, xolo spilenZis mavTulze 
damagrebuli eleqtrometris folgis “frTebi” gaiSleba. SegiZliaT 
daamatoT muxti da ufro gaSaloT frTebi.  
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Tu eleqtrometrs TiTiT SeexebiT, muxti Tqvenze gadmova da frTebi 
daikeceba.  
 

frangma mecnierma Sarl kulonma msgavs eqsperimentebSi momqmedi Zalebi 
gazoma da daadgina fundamenturi kanoni, romelic mis saxels atarebs:  
 

eleqtrulad damuxtul sxeulebs Soris urTierTqmedebis Zala muxtebis 
proporciulia da sxeulebs Soris manZilis kvadratis ukuproporciulia.  
 

2
21 / rqkqF = . 

1q  da 2q  - muxtebia, r – maT Soris manZili, xolo k – e.w. kulonis 
mudmiva, romelic eqsperimentulad ganisazRvreba. formula didi 
sizustiT sruldeba, Tu vixilavT wertilovan muxtebs. axlos mdebare 
sasruli zomis sxeulebis SemTxvevaSi, isini unda ganvixiloT rogorc 
damuxtuli wertilebis erToblioba da rTul gamoTvlebs unda 
mivmarToT, anu Zala iqneba mravali urTierTqmedi wertilis tolqmedi. 
 
eleqtrostatikuri urTierTqmedebis kanonis – kulonis kanonis 
gamomsaxveli formula Zalian gavs msoflio mizidulobis Zalis 
gamomsaxvel formulas:  

2
21 / rmmF γ= . 

nuxtebis magivrad sxeulebis masebia, xolo kulonis mudmivas magivrad 
hiutonis mudmivaa. magram, rogorc eqsperimentiT davrwmundiT, 
eleqtruli Zalebis moqmedebis Sedegi ori saxisaa, saTanadoT – ori 
saxis, pirobiTad, ori sxvadasxva niSnis muxtebi gagvaCnia. 
 

 
8.1.7 

 

erTi da igive niSnis muxtebi ganizidebian, xolo 
sxvadasxva niSnis – miizidebian. eqsperimenti 
gviCvenebs, rom sxeuls SesaZlebelia sxvadasxva 
muxti gaaCndes (Cven davmuxteT da ganvmuxteT 
eleqtrometri). es kidev erTi principuli 
gansxvavebaa. masa sxeulis ganuyofeli fizikuri 
Tvisebaa, xolo eleqtruli muxti SesaZlebelia 
sxvadasxva sididis da niSnis iyos. eqsperimentma 
dagvarwmuna eleqtruli muxtis kidev erT TvisebaSi:
SesaZlebeli muxti erTi sxeulidan meores 
gadaeces. es gadacema kidev erTi fundamenturi 
kanonis dacviT xdeba, romelsac muxtis Senaxvis 
kanoni qvia – izolirebul sistemaSi sxeulTa 
jamuri muxti ucvleli rCeba, anu 

 

constqqqq n =++++ ...321 . 
 

es imas niSnavs, rom sxeulTa Caketil sistemaSi ar daikvirveba mxolod 
erTi niSnis muxtis gaCena an gaqroba.  
 

yvela am Tvisebis aRweris Semdeg, albaT bunebrivi iqneba SemoviRoT 
muxtis cnebis ganmarteba aseTi saxiT: 
eleqtruli muxti warmoadgens fizikur sidides, romelic axasiaTebs 
sxeulTa Tvisebas Sevidnen erTmaneTTan eleqtrul Zalovan 
urTierTqmedebaSi. urTierTqmedebis Tvisebebi kulonis kanoniT aris 
warmodgenili.  
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ganmartebebis maTematikuri simkacris moyvarulebs daukmayofileblobis 
SegrZneba gauCndebaT, radgan am warmodgenebiT mkacrad ver ganvmarteT 
TviT eleqtrobis cneba. Cven eqsperimentis Sedegs mivmarTeT da avRwereT 
movlenaTa sistema. gamocdileba gviCvenebs, rom warmodgenili 
informacia sakmarisia imisaTvis rom calsaxad ganvasxvaoT aseTnairad 
warmodgenili movlenaTa erToblioba – eleqtrul movlenaTa 
erToblivoba, sxva movlenebisagan. 
  

 
 

 

aseTi viTareba araerTxel Segvxvdeba momavalSi, 
amitom sasargeblo iqneba moviyvanoT erTi metad 
mniSvnelovani Teorema. maTematikis winaSe idga 
mniSvnelovani sakiTxi – aris Tu ara maTematika 
TviTsakmarisi. anu gamarTlebulia Tu ara 
damkvidrebuli aqsiomaturi midgoma, rodesac 
damtkicebebis gareSe miRebulia ramdenime 
arawinaaRmdegobrivi sabazo mtkiceba – aqsioma, da 
aqsiomebze dayrdnobiT srulad igeba maTematika. 
sxvanaerad rom vTqvaT, dasamtkicebeli iyo 
SesaZlebelia Tu ara aqsiomaTa
arawinaaRmdegobrivi sistemis SemoReba yvela sxva 
maTematikuri mtkicebis dasamtkiceblad. 
avstrielma maTematikosma kurt gedelma 1929 wels 
daamtkica ori Teorema:  

 

• aqsiomaTa nebismieri formaluri sistema Seicavs erTmaneTTan
SeuTavsebad daSvebebs; 

• aqsiomaTa nebismieri sistemis logikuri sisrule SeuZlebelia 
damtkicdes am sistemis farglebSi. 
 

am Teoremebidan gamomdinareobs, rom sistemas esaWiroeba “garedan” 
“gamagreba”, anu sxva sistemis (romelic am Teoremebidan gamomdinare isev 
arasrulia) aqsiomiT gamagreba.  
 

aqedan gamomdinareobs, rom maTematikaSi Cven yovelTvis aqsiomaTa da 
ganmartebaTa arasruli sistemebiT vsargeblobT. rodesac saqme exeba 
fizikas – eqsperimentulad aRmoCenili da maTematikurad warmodgenili 
kanonebi movlenebis maTematikur TeoriaSi aqsiomebis rols asruleben. 
 
sabunebismetyvelo mecnierebebSi, inJineriaSi da teqnologiaSi Cven mainc 
myar niadagze vdgevarT, radgan “garedan gamagreba” ar cvlis pirvelad 
warmodgenebs, aramed aRrmavebs maT.   
 

magaliTad, Tanamedrove warmodgena elementarul nawilakebze xsnis da 
aRrmavebs eleqtrobis warmodgenebs, magram arafers ar cvlis 
zemoTCamoTvlis warmodgenebSi maTi praqtikuli gamoyenebis efeqturobis 
TvalsazrisiT. SegviZlia vTqvaT, rom eqsperimentulad napovni 
kanonzomierebebi zustdeba eqsperimentuli saSualebebis sizustis 
gazrdasTan erTad da ufro zusti da “faqizi” gazomvebiT Cven ufro 
Rrmad vaRwevT movlenaTa bunebis SinaarsSi, magram ar vSliT an 
vangrevT ukve mopovebul da SedarebiT dabal sizusteebze samarTlian 
kanonzomierebebs. SesaZlebelia aq “imaleba” principuli gansxvaveba 
fizikasa da maTematikas Soris – eqsperimentiT Semowmebis saSualeba.  
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elementarul nawilakebze da atomis struqturaze warmodgena gvaZlevs 
saSualebas warmovadginoT muxti elementaruli muxtebis jamis saxiT da 
vTqvaT, rom muxti diskretuli sididea da ganisazRvreba muxtis 
matarebel nawilakTa raodenobiT - neq = . n  - elementaruli muxtebis 

raodenobaa, e  - muxti, romlis matarebeli nawilakebia eleqtroni da 
protoni.  
 

aSkaraa, rom zemoTmoyvanili kulonis formula unda dazustdes da 
miiRos saxe: 

2
21 / rqqkF = , 

anu Zala ganisazRvreba muxtebis absoluturi mniSvnelobiT (modulebiT), 
mimarTuleba ki niSnebiT zemod aRwerili wesis Tanaxmad. ufro swori 
iqneboda gveTqva, rom am formuliT ganisazRvreba Zalis sidide. 
kulonis Zalas mimarTulebac gaaCnia, igi veqtoruli sididea, magram es 
formula mimarTulebas ar gansazRvravs. veqtorul formaSi kulonis 
lanoni gamoisaxeba Semdegnairad: 

12

12
2

12

21
12 r

r
r

qqkF
rr ⋅⋅= , 

sadac 12F
r

 Zalaa, romliTac muxti 1 noqmedebs muxt 2-ze, 21,qq muxtebis 

sididea, 12rr  radius-veqtoria (mimarTulia muxt 1-dan 2-saken da moduliT 

udris maT Soris manZils), k  - proporciulobis koeficientia. 
 

am formulaSi Semavali muxtebis mniSvneloba gansazRvravs Zalis 
mimarTulebas. Tu orive muxti erTi da igive niSnisaa, pirveli muxti 
moqmedebs meoreze dadebiTi, radius-veqtorTan Tanxvedri mimarTulebis 
mqone ZaliT. Tu muxtebi sxvadasxva niSnisaa, pirveli muxti moqmedebs 
meoreze uaryofiTi, radius-veqtorTan sawinaaRmdego mimarTulebis mqone 
ZaliT. 

 
 

cda gviCvenebs, rom kulonis Zalis SemTxvevaSi sruldeba e.w. 
superpoziciis principi: 
 

Tu damuxtuli sxeuli urTierTqmedebs ramdenime sxva damuxtul 
sxeulTan, masze momqmedi tolqmedi Zala warmoadgens am sxeulebTan 
urTierTqmedebis ZalTa veqtorul jams. 
 

sami muxtis urTierTqmedebis SemTxveva naCvenebia naxatze 8.1.8. tolqmedi 
Zalebi warmoadgenen veqtorul jamebs: 
 

.;; 231333212231211 FFFFFFFFF
rrrrrrrrr

+=+=+=  
 

superpoziciis principi bunebis erTerTi fundamenturi principia. 
principi amtkicebs, rom mravali damuxtuli sxeulis SemTxvevaSi, 
nebismier or sxeuls Soris urTierTqmedeba ar aris damokidebuli sxva 
sxeulebis arsebobaze. 
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8.1.8 

 

8.2. eleqtrostatikuli veli 
 

eleqtrostatikuli movlenebis aRsawerad moxerxebulia 
eleqtrostatikuri velis cnebis SemoReba. es ufro zogadi cnebis 
Semotanis Sedegiani mcdelobaa. CavTvaloT, rom damuxtuli sxeulis 
garSemo arsebobs eleqtrul ZalTa movlenebis gamomwvevi veli, romelic 
pirveladia Tavisi bunebiT. kulonis Zala Cndeba muxtebis velebis 
urTierTqmedebis Sedegad.  
 

velis dasaxasiaTeblad SemoRebulia eleqtrostatikuli velis 
daZabulobis cneba. es fizikuri sidide ganisazRvreba rogorc velis 
mocemul wertilSi dadebiT sasinj muxtze momqmedi Zalisa da am 
(sasinji) muxtis Tanafardoba: 

qFE /
rr

= . 
am veqtoruli sididis mimarTuleba emTxveva kulonis Zalis 
mimarTulebas. Tu ramdenime muxtTan gvaqvs saqme, jamuri daZabuloba 
tolia muxtTa daZabulobebis veqtorebis jamis: 

...321 +++= EEEE
rrrr

, 

anu aqac sruldeba superpoziciis principi. 
 

kulonis kanonis Tanaxmad, viRebT daZabulobis modulis mniSvnelobas: 

./ 2rkqE =  
am vels ewodeba kulonis veli. SemoRebuli cnebebi da ganmartebebi 
iZlevian saSualebas TvalsaCinod warmovadginoT eleqtruli muxtis 
veli. amaSi dagvexmareba Zalxazis an Zalwiris cneba. 
 

 
8.2.1 

muxtis velis yvela wertilSi gansazRvruli gvaqvs Zala, romelic 
gaCndeba sasinji muxtis velSi moTavsebis SemTxvevaSi. SegviZlia muxtis 
velSi davxatoT wirebi, romelTa mxebebi yovelTvis velis daZabulobis 
mimarTulebiT ganlagdebian. wertilovani muxtebis SemTxvevaSi 
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Zalwirebi ganlagdebian ise rogorc naCvenebia naxatze 8.2.1. ganmartebis 
Tanaxmad dadebiTi muxtis Zalwirebi mimarTulia muxtisagan, gareT, 
uaryofiTi, piriqiT, muxtisaken. advili misaxvedria, rom eleqtrul 
velSi moTavsebuli sasinji muxti Zalwirebis gaswvriv imoZravebs. 
 

moxerxebulia kulonis velis veqtorul formaSi Cawera: 

./ 3rrkqE rr
=  

rr  warmoadgens radius-veqtors, romelic akavSirebs q  muxts wertilTan, 

romelSic moTavsebulia sasinji muxti. cxadia, r  - am radius veqtoris 
modulia. 

 

8.2.2. 
 
 

zogadi SemTxveva ilustrirebulia am 
naxaziT. Zalwiris ganmartebis Sesabamisad, 
daZabulobis veqtori Zalwiris mxebis 
mimarTulebiT lagdeba 

 

 

8.2.3 
 
ori sxvadasxva niSnis 
q muxtis SemTxvevaSi, 

romlebic l manZiliT 
arian daSorebulebi 
erTmaneTisagan,  muxtTa 
sistemis jamuri veli 
ase gamoisaxeba. 
TiToeul wertilSi 
velis daZabuloba 
warmoadgens calkeuli 
muxtebis daZabulobaTa 
veqtorul jams. 
 

21 EEE
rrr

+=  
 
eleqtrostatikuri velis cnebis da Zalwirebis SemoRebiT Cven ufro 
naTeli da TvalsaCino gavxadeT muxtTa urTierTqmedebis sistema. 
gavimeorebT, rom bunebaSi arsebuli da eqsperimentulad aRmoCenili 
kulonis kanonis safuZvelze, Cven SevqmeniT moxerxebuli zogadi 
warmodgena – mivaniWeT fizikuri Sinaarsi vels, ganvmarteT misi 
daZabulobis cneba da, saboloo jamSi SevqmeniT realobis elementis 
informaciuli modeli, romelsac didi xania warmatebiT iyeneben 
eleqtrobaSi. 
 

8.3. gausis Teorema 
 

warmovidginoT wertilovani eleqtruli muxti q , da mis garSemo 
arsebuli raime nebismieri formis Sekruli zedapiri. eleqtruli muxtis 
arseboba daikvirveba am zedapiris nebismier wertilSi – sasinji muxti 
avlens kulonis Zalis arsebobas.  
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fizikaSi xSirad iyeneben nakadis cnebas. Tu gvaqvs raime veqtoruli 
sidide, romelic ganawilebulia raime zedapirze, yovelTvis SegviZlia 
gamovyoT sakmarisad mcire farTi SΔ , da ganvsazRvroT elementaruli 
nakadi ΔΦ rogorc veqtoris SerCeuli farTis mimarT normaluri 

(marTobuli) komponentis ( αcosEEn = ) namravli am farTze, anu: 

SESE nΔ=Δ=ΔΦ αcos . 

 
83.1 

 
8.3.2 

8.3.1 naxatze warmodgenilia am 
formulis yvela komponenti. Tu 
gvainteresebs veqtoruli sididis 
sruli nakadi mTel zedaporze, 
mis mniSvnelobas miviRebT 
rogorc elementarul nakadTa 
jams, anu gamovsaxavT 
Semdegnairad: 

∑ ∑ Δ=ΔΦ=Φ ini SE . 

cxadia, am jamis arseboba 
ganpirobebulia superpoziciis 
principiT. 
 

davubrundeT muxts da mis 
garSemo SerCeul Sekrul 
zedapirs. gausis Teorema 
gveubneba, rom am Sekrul 
zedapirze gamavali muxtis 
daZabulobis nakadi mis SigniT 
arsebuli muxtis (an muxtTa 
jamis) proporciulia. 
 

 
 

Tu muxtis garSemo avirCevT sferul zedapirs, yvela wertilisaTvis 
gveqneba  

./ 2rkqE =  

sferos farTi cnobili formuliT gamoiTvleba 24 rS π= . sferos 
SemTxvevaSi yvela elementaruli farTi erTnairia da jamuri nakadi 
gamoisaxeba rogorc  

kqrkqr ππ 4/4 22 =×=Φ . 
am umartivesi SemTxvevis magaliTze davinaxeT gausis Teoremis arsi. ra 
unda Seicvalos, Tu sxva Sekrul (Caketil) zedapirs avirCevT igive 
muxtis garSemo? Teorema gveubneba rom araferi. gveqneba igive Sedegi  

kqπ4=Φ , 
radgan igive muxti dagvrCa. ra Tqma unda, Teorema mtkicdeba zogadi 
SemTxvevisaTvis.  
 

Teorema eyrdnoba kulonis kanons da superpoziciis princips. Tu gausis 
Teoremas aqsiomad miviRebT, maSin SegviZlia kulonis kanoni 
gamoviyvanoT rogorc aqsiomis Sedegi. amis gamo gausis Teoremas zogjer 
uwodeben kulonis kanonis alternatiul formulirebas. Teorema 
efeqturad gamoiyeneba velebis gamosaTvlelad. 
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isev gavimeorebT, rom cnebebis, pirveli SexedviT, garTulebiT, iqmneba 
zogadi warmodgena, anu dargis Teoria da misi aRweris maTematikuri 
aparati. yvela kerZo da praqtikaSi gamoyenebadi SemTxveva unda 
gamomdinareobdes am Teoriidan. gausis Teorema warmoadgenda 
eleqtruli movlenebis zogadi fundamenturi Teoriis Seqmnis erTerT 
pirvel nabijs. gausis Teoremis fizikuri arsi mdgomareobs imaSi, rom 
muxtebi warmoadgenen eleqtruli velis wyaros. amitomac eleqtruli 
daZabulobis veqtoris nakadi muxtis proporciulia.  
 

advili misaxvedria, rom igive mosazrebebi SegviZlia gavimeoroT 
mizidulobis (anu gravitaciuli) velisaTvis. am SemTxvevaSic 
samarTliania gausis Teorema. Teorema samarTliania SemTxvevebisaTvis, 

sadac velis wertilovani wyaroebi iZlevian 2/1 r -is proporciul velis 
daZabulobas. 
 

magaliTi 8.1 

 
8.3.3 

gvaqvs usasrulo sigrZis Tanabrad
damuxtuli R radiusis mqone cilindri 
(an Zafi), romlis sigrZis erTeulze 
mocemuli muxti aris τ . ganvsazRvroT 
rogoria cilindris eleqtruli veli.  
 

am cilindris garSemo avirCioT sxva 
cilindruli zedapiri S , romlis RerZi 
emTxveva damuxtul cilindrs, radiusi 
udris r , xolo sigrZe l . SerCeuli 
geometriuli konfiguracia simetriulia 

'OO RerZis mimarT. amis gamo 
daZabulobis veqtori yovelTvis 
marTobuli iqneba cilindrebis 
zedapirebisa. veqtorebi naCvenebia 
naxazze erTerT RerZis mimarT 
marTobul mkveT sibrtyeSi. cilindris 
usasrulobis gamo, nebismieri 
muxtisaTvis moiZebneba kveTis mimarT 
simetriulad ganTavsebuli muxti, da am 
ori muxtis tolqmedi isev am mkveT 
sibrtyeSi iqneba.  

 

aqedan gamomdinare, daZabulobis veqtoris nakadi mxolod cilindruli 
zedapiriT ganisazRvreba (ar gagvaCnia veqtorTa kveTebis marTobuli 
komponentebi). cilindruli zedapiris farTia  

rlS π2= .  
gausis Teoremidan gamomdinare, miviRebT gantolebas 

lkrlE τππ 42 =⋅ . 
aqedan gamomdinareobs  

rkE /2 τ= . 
SegviZlia τ  wertilovan muxtad warmovidginoT. Tu am formuliT 
gamosaxul daZabulobis mniSvnelobas SevadarebT wertilovani muxtis 
velis daZabulobis formulas, davinaxavT, rom daZabuloba radiusis 
gaswvriv ufro nela klebulobs – ara kvadratis, aramed radiusis 
ukuproporciulia. fizikuri Sinaarsis TvalsazrisiTac neli cvlileba 
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sruliad gasagebia – cilindris kveTaze ganlagebuli muxtebis 
daZabulobas emateba sxva uamrav kveTaze ganTavsebuli muxtebis 
daZabuloba.  
 

magaliTi 8.2. 
 

 
8.3.4 

simetriulad ganTavsebuli muxtis 
kidev erTi magaliTi – TanabraT 
damuxtuli sibrtye. SevarCioT 
cilindruli zedapiri. aqac, simetriis 
gamo daZabulobis veqtoris nakadi 
mxolod cilindris brtyel 
zedapirebzea gasaTvaliswinebeli. 
cilindruli zedapirisaTvis nakadi 
nolis tolia – arc erTi veqtori ar 
aris mis mimarT marTobuli. Tu σ
muxtis zedapiruli simkvrivea, viRebT 
muxtis mniSvnelobas cilindris 
SigniT rogorc SΔ⋅σ , da gausis 
Teremidan SSE Δ⋅⋅=Δ⋅ σπ42 . amocanis 
amonaxsnia σπ ⋅= 2E . 

 

8.4. eleqtrul velSi Sesrulebuli muSaoba. potencialis cneba 
 

Q  muxtis velSi sasinji q muxtis gadaadgilebis dros, eleqtruli 

Zalebi asruleben muSaobas. l
r

Δ  iyos q  muxtis mcire gadaadgileba, 

imdenad mcire, rom mis farglebSi SegveZlos sworxazovan moZraobaze 
saubari. maSin nebismier traeqtoriaze moZraoba SegviZlia 
warmovidginoT aseTi mravali monakveTebis gavlis saxiT.  

 
8.4.1 

 

 

muSaobis ganmartebis Tanaxmad,
SegviZlia davweroT gamosaxuleba: 
 

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

yvela aRniSvna naCvenebia 8.4.1 
naxatze. ar unda dagvaviwydes, rom 
vixilavT muSaobas specifiuri 
Tvisebebis mqone velSi. rogoric 
ar unda iyos muxti Q , 
superpoziciis principis gamo,
SegviZlia calcalke ganvixiloT 
muSaoba misi Semadgeneli 
elementaruli muxtebis velebSi. 
erTerTi muxti warmodgenilia 8.4.2 
naxatze. kulonis Zala radialurad 
moqmedebs. Tu davakvirdebiT naxats 
da muSaobis formulas, davinaxavT, 
rom muSaoba Seicavs mxolod 
radius-veqtoris gaswvriv 
gadaadgilebis komponents: 

 

rl Δ=⋅Δ αcos , da rFA Δ⋅= . 
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8.4.2 
aqedan gamomdinareobs meted mniSvnelovani Sedegi – eleqtrostatikul 
velSi muxtis mier Sesrulebuli muSaoba ar aris damokidebuli 
moZraobis traeqtoriis formaze da ganisazRvreba mxolod muxtis 
mniSvnelobiT da sawyisi da bolo wertilebis mdebareobiT.  
 

Tu moZraobis traeqtorias warmovidgenT mcire sworxazovani 
monakveTebis saxiT, yovel monakveTze “imuSavebs” mxolod radialuri 
komponenti, da maTi jami mogvcems radialuri gadaadgilebis 
mniSvnelobas traeqtoriis sawyis da bolo wertilebs Soris. Tu 
radialuri komponenti ar icvleba – sasinji muxti moZraobs wrewirze, 
maSin muSaoba eleqtrul velSi ar sruldeba.  
 

aqedan viRebT kidev erT mniSvnelovan daskvnas – eleqtrostatikur 
velSi Caketil traeqtoriaze moZraobis dros, kulonis ZalaTa muSaoba 
nulis tolia.  Tu traeqtoria Caketilia, maSin gagvaCnia ori sigrZiT 
toli da sxvadasxva niSnis radialuri komponenti – erTis gaswvriv 
davSordiT sawyis wertils, meoris gaswvriv davbrundiT. dabrunebis 
dros muSaobas Seecvala niSani, amitomac jami nulis tolia.  
 

aseT velebs uwodeben potenciur an konservatul velebs. es Tviseba 
gvaZlevs saSualebas SemoviRoT potenciuri energiis cneba eleqtruli 
velisaTvis. amisaTvis avirCioT sivrceSi raRac wertili (nulovani 
wertili) da CavTvaloT rom masSi moTavsebuli muxtis potenciuri 
energia udric nuls.  
 

Q muxtis velis nebismier wertilSi moTavsebuli sasinji q muxtis 
potenciuri energia udris muSaobas, romelsac Seasrulebs veli muxtis 
am wertilidan fiqsirebul nulovan wertilSi gadasatanad. radgan  

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

potenciuri energia q  muxtis mniSvnelobis proporciulia. 
 

advili misaxvedria, rom velSi aRebuli nebismieri ori wertilisaTvis, 
erTidan meoreSi gadasatanad auculebeli muSaoba am wertilebis 
potenciur energiaTa sxvaobis tolia, da ar aris damokidebuli 
gadatanis traeqtoriaze. am sxvaobas gaaCnia fizikuri arsi. Cven 
SegviZlia realurad gadavaadgiloT muxti sasrul manZilze, CavataroT 
yvela saWiro gazomva da gamovTvaloT es muSaoba. magram muxtis 
potenciuri energiis dasaxasiaTeblad Zalian mimzidvelia gadavitanoT 
nulovani wertili usasrulod Sors da gamoviyenoT erTeulovani 
sididis muxtis cneba. aqamde Cven ar dagvizustebia rogor da ra 
erTeulebSi izomeba muxti. es sakiTxi gadavdoT momavlisaTvis, magram aq, 
amJamad warmovidginoT rom gagvaCnia erTeulebis raRac sistema da 
sasinji muxtis am sistemaSi gaaCnia mniSvneloba 1. 
 

SemoviRoT velis potencialis ganmarteba: velis potenciali sivrcis 
mocemul wertilSi udris muSaobas, romelsac asruleben eleqtruli 
Zalebi sasinji erTeulovani muxtis am wertilidan usasrulobaSi 
gadasatanad.  
 

ismis bunebrivi SekiTxva – gaaCnia Tu ara am cnebas fizikuri arsi? aris 
Tu ara potenciali sasruli sidide, Tu usasrulod Sor manZilze 
gadagvaqvs erTeulovani muxti, da rogor warmovidginoT usasruloba?  


