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1 HAexktpiko @optio - Aopn tng YAng

To nAsktpko @optio (q 1) Q) sival pa and 1g Paocikeg 1610tnTeg g VANG,
1oTtopikd anododnke oy IKavou td Kanotov oopdtev va nAekrtpi¢ovrat. To
NASKTPIKO PopPTio Siakpiverdal o 9eTKO KAl ApVITIKO KAl 1) povada pepnong
tou oto S.I. eivar o 1 C (Coulomb).

Ma va karavorjooupe v £vvold tou JETKOU KAl ApVITIKOU (poptiou
TIPEMEL va £XOUNE KATAVOrosl Ty Sopun tng UAng. Zupngova pe to [IAavn-
TLKO POVIEAO TOU ATOHOU TO ATONO ATIOTEASITAL ATIO £vd JETIKA POPTIOREVO
TTUPT|VA TIOU ATIOTEASTTE A0 TPOTOVIA KAl VETPOVIA KAl NAEKTPOVIA TI0U Tie-
ploTpEgovIal yupm ano tov rupnva os kabopopgveg tpoxies. Ta mpatovia
eival 9e1kda QoPTIoREVA KAl TA NASKTPOVIA APVNTIKA (POPTIONEVA Omuatidia.
To goptio Toug eival 100 P 0 OTOXELWSEC NAEKIPLKO YoOpPTio:

lg.| = e=1,6-10""C

H mooodtnta auth £ivai n HIKPOTEpn MOCOTNTA NAEKIPLRKOU QOPTioU
nou epgaviletar eAsBepn otnv @uorn. Ta verpovia sivatl nAskpikd ou-
bétepa ooparibua.

‘Eva atopo sival nAextpira oudstepo (g, = ) yiati o apibpog tav n-
AskTpoviov eival 100g pe tov aplfnd eV IPEIoVioY TOU muprva ( atomkog
ap1Bpog). H vAn amoteleite amo datopa kKat yevika eivat nAektpikda oudetepn.
O ap1Bnog v nAskipoviey tou atopov prnopst péoa and diagopsg diabi-
Kaoieg (.. tpBr). enayeyr), snagn) va dAddagel. Augnon tov nASKTpovioy
O£ £va Atopo £X0UV ®G CUPTEPAOPA TV (POPTIOT] TOU JE APVITIKO TIPOoT|0.
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Meiwor tov nASKTpoviev OT0 ATopo £XE1 0AV CUPTMEPAOCNA TV (POPTION TOU
pe 9etkod mpoonpo. Ta gopuiopéva datopa ovopdlovratl wovra. BéBawa ta
NAEKTPOVIA TIOU ATOOTIOVIAL A0 £va ATtopo mrydivouy o éva ailo yiati to
poptio dev Bryjpovpysital ano to moubeva kal ev s§agavietal. To cuvo-
ALKO @opTio nmapapével otaBepo. [a va vmoloyicoups 1o @optio £vog
ompatog apkei va yveopilouvpe tov aptBpo N teov ermmAéov(rmieovaona) 1 tev
Ayotepov( EAAstpna) nAektpoviov. To goprtio 9a sivat 0o pe:

q=N-|q| (1)

Armo tov mapandve oplopo 9a mpEnEl va £ival oageg Otl 10 NASKIPIKO
goptio civar Kéaviiopévn moodtnta yiati priopsi va mdpet tipég mou sivat
AKEPA10 TTOAAATTIAGO10 TOU OTO1XEIMH0UG NAEKTPIKOU (OopPTiou.

2 HAsextpixkn Auvvapn Coulomb

Ano tig Baoikotepeg duvaneig oty Puor) eival ekeivn mMou aokeital avapeoa
os 6o Qoptiopéva cwpartidia. H Suvapn avtrn sivatl n "koAAa” mou ouykpa-
Tl TOV MuPNva Katl d nAEKTPovid tou atdpou, td dtopd eV Popiev KATTL
H 8Uvapn mou aoksi KaBe onpsilako @optio o £éva addo ovopaistatl
Avvapn Coulomb.

Nopog tou Coulomb

[Mewpapatikd £xet amodeiyBet Ot 6tav HUo oNEEIaKa PopTia g KAt g PPIioKov-
Al akivrra oe pia anootaon 7 petadu toug tote aokel Huvapn to £va oto
GaAAo 1 oroia £yet:

e AwcUBuvon nmave oty cubeia mou svovel Ta SUo Poprtida.

e Popa rnou cfaptaral ano 1o £idog tev poptiev. EAxkTikn yia sepoonpa
@optia ka1 AM@OTIKT] yla opoonpd goptid.
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& M£Tpo 1ou £ival avaloyo Tou YIVOHEVOU TV (POPTI@V KAl AVIIOTPOPGS
avdaloyn g petady toug drmdoTaor) :

F = k‘(-|q1| 'Q|q}?| [2]
T

N . m?
‘Omnov k. = 9-107 5
tou Coulomb sfaptatal ano 1o uoo oo onoio fpiokovial ta goptia. H
Tapanave tun slval UTtofloylousun yla 1o Kevo 1 Tov agpa.

n naykoouia otadepa rou Coulomb. H otadepa

Zmv napanave oxeon ta eoptia qi. §s pstpoviar o povadee C ( vmo-
noffanfdota: 1nC = 107" C, 1uC = 10-% €, ImC = 10~* C). Eniong n
andotaon r pusipictat oe m ( vronofdanfacia: Icm = 102 m, 1mm =
1072 m).

INapatnpnosig

e O Nopog tou Coulomb axkoloubeito "Nopo avtiotpégou TeTpaywvou
"(omwg Kat 0 vopog g maykoopag £A&ng). AnAadr) n Sovapn sivat

avTioTpoOgmg avaloyr tou tetpayovou tg arootaong. O Nopog tng
Mayrooprag 'EA§NG £xet mapopola popgn e tov Nopo tou Coulomb.
P Gml -2??12
T
0 VOHOG NG maykoouiag £1Eng neprypagst v efilkuxy Bapvukn 18N
ou aoksitat avapsoa os SU0 oouata mi , Ma ToU aneyour anootaon r
ustalv toug. To G gival n maykoouia otadspda tou Nevtwva. H Baputikn)
dUuvaun Kuplapxel ota oupdvia oouata, v 1 duvaun tov Coulomb oe
UToatouka gopatiola.

e O1 6uvapeig Coulomb vrtakovouv oty Apyn “Apaong - AvtiSpaong”.
Enmopgveg o1 Huvdapelg nmou aokouvtal avapeoa ota fuo qoptia sivai
avtiBsteg.

Fiy = —Fy

e H 6uvapn Coulomb aoxkeite avapeoa os éva {guydpt Qoptiov. Ze oUotn-
pa moAAov goptiav o1 duvapelg aokouvtal oe KaBe {guydpt poptiov.
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3 To nAcsktpiro nedio

H £vvola tov "Ilediov Auvapsov”

Znv (puor undpyouv 500 peydleg Katnyopieg dHuvdpewyv, ot Suvapeilg ano
enmadn (.x. TpBn) kat ov duvapelg andé anocotaon(m.y. Auvvaurn Cou-
lomb). Ot fuvapsig amd andoTaon sumePlExouy £vad “puotplo’ otV £pur-
veia toug, kabng 1 kabnuepivr) pag oxoAkn epnepia epgavidet v Suvann
©¢ KATL APeoo mou oxeti¢etal pe vy eradr). Apa 1 £poOTNOI OU MPLMEL va
anavinBet eivar: Iari dvo oopara ajliinismdpovv ywpic va Bpiokovtar os
smagr : H anavinon oto gpotnpa sivat n xprjon v Ilediov Avvapewv’.

H 16i6tnta tov ywpov oty onoia opeifete n daoknon Suvaung os éva Ka-
taffinfo unodepa, orav avio Ppedel ugoa OOV Mapandve XwpPo, givat Eva
IIebio. Ta napddsiypa otav £va oopa Bpedel mave anod v emgpavea mg
yng megrel saitiag tou Baputikou nediouv g yrng. Kabs oupavio oopa
dnoupyel yupm tou £va Paputiko nedio. AAAo mapabeiypa sival n pa-
YVITKL HUvapn mou ackeite os £va o18£pEvio aviikeipevo, otav auto Ppsbei
péoa oto payvnuko nedio evog payvi). H artia g sAKTikng 1) aneott-
kr)¢ duvapng Coulomb mdve os £va nAskpiko @optio sival to HAskTpiko
nedio.

HAsktp1ro IIedio

Hiextpixo nebio ovoualovue wv xopo uéoa orov omoio, otav Bpedei nie-
KIpiKo @optio Séxetat nAextpikn Svvaun

INa va anobdeioupe v vnapin nAekpkou nediov os £va onueio, Tormo-
9etovpEe 010 OnuElo AUTO £vd ONUEWIKO QOPTIO q Tou o ovopddoupe Sort-
Pactiro @optio (1] untoBepa). Av 1o Hoxkipaotiko @optio HexBel nAekTpikn
duvapn, tote to onpueio autd eivat onueio nAektpikou nediou.

'Eva axivnto onpewaxo goptio Q (poptio nnyn) dnpovpyei otov xopo
yupe tou éva HAsrtpootatiko IIedio Coulomb. To nAskrpootatixko nedio
undpyel avetdptnTd aro v Urdpén) tou SoKIpaotikou QopTiou.
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H £vtaon tou HAsktpkou nediou oc £éva onueio

‘Evraon E tou nediov ot éva onpueio (Z) ovopadoupe to Siavuopatko péyebog
mou opidetal amod to MNAIKovV g NASKIPIKNG Huvapng (F) mov 9a aoxnBei
oe £va BoKPaoTiko @optio ¢ otav autd torobetnBei oto onpueio (L) mpog to
(POPTiO AUTO.

—+

= F
E=— (3)
aq
Movaba ‘Evtaonc¢ tou Hilextpikou mediov givat 1o 1 % '‘Otav 1omnodernoou-
pe eva goptio 1 C oe niskpuco nedio cvtaone 1 C Ya tov aokndet dvvaun 1
N.

Napatnprnocig:

e H &vraon tou nlAskrpikou nediov dev efaptdatal oute amd wyv HAs-
KTPIKT) Auvapr), oute ano to dokipaotikd goptio. Mnv oag &eyeddst o
oponog! H évraon avagépstal os £va Onueio Tou XOPOoU Kal UTtdpyxEl
avegaptnra amod tnv unapdn SoKIPaAoTIKoU @OoPTIou.

¢ H nAektpikn 6uvapn mou 9a aoknBel oto Sokiypaotiko @oprtio sfaptdre
1000 amo to peyebog g Eviaong, 00o kal amo v moootntd Kdl o
£160g tou optiou. ‘AAAwote 1 d0vapn divetar ano Tnv oxEon:

F=q-F (4)
ZUpgova Je Ty mapandve oxEon 1 nASKIpikr duvaprn mou ackeitat
ot0 HoKIPAOTIKO PopPTio £xel dvta v ibwa dievbuvon pe o Hidvuopa

¢ ‘Evtaong tou niediov kat gpopd mou kabopilstal anod to mpodonpo tou
optiou. 'Otav g > 0 n 6vvaun eivar opodpponn pe tv 'Eviaon kat otav

>0 —
a1 F

o—

<0 —
qx E

e
-

_>
Fz
<

q < 0 n &uvapn sival avrippor) g £VIaong.

¢ H £vraon tou HAsktpikou mediov os £va onueio ekppadel 1o pETpo g
NASKIPIKNG HUvaung mou AOKEite 08 autod To onueio ava povada Qop-
tiou.
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To HAertpootatiko Iledio Coulomb

‘Eote éva akivnto onueaxkod @optio Q, 10 nAexktpootatiko mnedio mou on-
HI0UPYEL 0TO X@PO YUpm Tou £ival £va Siavuopa pe:

® QRTLVLIKI S1eUBuvon mou {ekiva amnod 1o Qoptio Kal KateuBuvete mpog
OAeg T kateuBUVOLIS TOU XOPOoU,

® (Qgopa amnod o POoPTIO PO Ta £§m, otav avutod eivatl Yetikd kat anod £5wm
P0G TO POPTIO, OTaV AUTO £ivdl apvnTiKO,

Q>0 - Q<0
O £ @ =

m]

e PETPO Ot £va onpueio (Z) avaloyo tou goptiou Q kat avriotpoPpung a-
vAAOyo TOU TETPAYOVOU TS AnmOoTaong r Tou Onueiou and to PopTtio.

£=k 5)
r
ormou BeBawa k. n otaBepa tou Coulomb.

Me Bdaon tov oplono s Avvapng Coulomb 2 kat tov opropo g Evraong
HAsxktpikou nediou 3 evkoda propet va mpoxkuyet 1) 5.

Ag unoBéooupe £va @optio mnyr) Q kat £va SOKIPAoTIKO PopTio q oL pid
amooTaor r Petagy toug:

Q 873
[ ——— —F 5
3
kQ_‘Zq
pot L :.E:kﬂ.|—(€|
] ] r
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Avvapireg ypappeg

O1 duvanikeg ypappeg sival £vag tporog avanapdotaong v nediov. Eivat
vorteg ypappes mou pag fonBouv va exoupe pia avulAmpn yua v popor
tou nedlou mou peAetdpe.

Avvauicy ypauun Aéue uia gaviaouxs ypauun peoa oo niexipino me-
6io mov oyebialerar £101, Wote oe Kade onueio g o Sravvoua g £viaong
10U nileKtpikoy nebiov va sival epaniOusvo g avnqu.

M
v

+Q E=otaBepn

IS16TnTeg TV SuvaplrOV ypappov

s To HBiavuopa g £vraong tou nAsktpikou mediou (E) o kabe onpueio

elval eQAITTOPEVO Ot HuVARIKY YPAPUI) TTou H1EPXETAL And O Onueio
auto.

e O1 Suvapikés ypappes exivouy ano JeTikd Qopria Kal KatdaAnyouy o
apvnukd @optia. (BnAadn sival avolkteg ypappeg)
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e H mukvotnua wev duvapikov ypappov sival availoyn tou pétpou g
évraong tou mebiou. TTukveég mepPloxEs tov Suvdpikov ypappmy sivat
neployeg peyding ‘Eviaong xat apaifg meployeg tev duvapikev ypap-
BV Elvdl MIEPLOXES PIKPDS EVIAONS.

o Ot Huvapikég ypaupues evog mediou Sev tépvovral. Amo kabs onueio
Tou ¥wpou Hifpyetal povo pia HuVApLKI] yPapur], yiatl urmdpyel povo
pla tar g évaong os kabe onpeio.

e 'Otav o1 fuvapkes ypappes sival mapdAAnAes Kal 10anéxouoss tote o
HAektpiko medio eivar Opoyeveg kal £xe1 mavrov v i6ia evraor).

4 Avuvapikn Evépyewa - Auvapiko - Avagpopa Avvapirou

‘Otav tonmoBetrjooups £va NASKIPKO Poptio os éva onueio evog HAskrpoota-
TkoU mediov, auto da Sextel nlexkpikn duvapn kat Ya peraxkivrBei Kivo-
Upevo ndve oty duvapikn ypdppn. ‘Oneg yvepidoups and v $uoikn g
A Aukelov, otav pia Huvapn pETAKIVEL TO ONPELD EQAPROYTS WS TIAPAYEL 1)
katavalaovel £pyo. H nAskrpikr) duvapn ( omeg kat n faputikn)) sival pua
ouUVIPNTIKI SUvapn, £101 10 £pyo g £ival avegaptnro s Siadponrng mou
10 optio Ya axkodoubrjost. Efaptdrtal povo amd wv dpyxikr] Kat upv teAl-
k1] 9¢on. Zuykekpipéva yia kabe ouvinpnuikn duvapn to £pyo oxeridetatl
pe v petabolrn) wg Suvapikng evepyelag. LV NMEPLTIOOT TS NASKTIPIKNG
Huvapng to £pyo g W0oUTdl pE

Wr,, = =AU = Upnapy) — Uppiren) (6)
omou BéBara Uy eivar n nAskrpkr) Suvapikr) evépyewa.

Aciler va Quundouus ot yra otnu A Avkeiou padape ot to £pyo tou Bapoug
bivetat ano mv pstaboin ¢ Baputuaic éuvapurnc svépysiac Wy = —AlUp

HAsrtipikn Auvapikrin Evépyeira

‘Eote £va akivito onueiako goptio Q to omoio dnpovpysl yupe tou £va nAs-
ktpootatikod nedio Coulomb. 'Otav éva Soxkipaotikod goprtio q Bpedei os £va
onpueio I tou nAsKpikov niediov KAl 08 Amootaorn r ano dutd deysral duva-
pn Coulomb. Amo&ekvuetal 6t 10 £pyo g HUvapng Katd v PeETtaKivnon
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tou HoxKipaotikou @optiou arod v 9fon L péxpl 1o dneipo urnodoyidetatl amo
Vv OX£o1)

Q-q
r
To £pyo g duvapng Katd v mapandve PEIAKIvIon 100UTdl Pe T0 av-
tiBeto g pertaboing g HAiektpikng Suvapikrng Evépyelag tou ouotrjparog
v 6uo poptiev. Anhadn):

Wi = =AUy = U - U

WEI™ =k, (7

'Otav ta goptia Ppilokovial O£ AMepn amootaorn Petasy toug dev alAn-
Aembpouv, omote Uéjc} = 0. Apa ywa va vnoloyicoups tnv £vépyela mou
amoBnkevetal o £va cvotnpd AAANASImMGPOVIEV NAESKIPIKGOV POPTIV:

. > Q-q
.H;ET:O: TIEA}:kC .

Ta poptia oInVv NMapanave oxe£orn avilkadiotovial ps 1o MPOonHo
s. Apa n niekrpikn duvapikn evépyeila prmopet va sivar detikn (ya
opoonua goptia) r apvnukn ( yia stepoonua qoptia).

. I‘l—"%}"": = U,Ef} > 0 : Ta opdonpa @optia anwbouvial peraiy toug,
apa to €pyo g duvanng sival deuko ( mapayopevo). Ta goptia mnya-
1vouv pova toug o ATE1Pr) Amootaot.

. Tfl-%:’“ = Uéfj < 0: Ta etepdéonpa @optia £Akovral perady toug, apa

10 £pyo g Huvapng eivar apvnuko ( mapayopevo). Ta va @époupe
Ta OPTia O AMEIPn] AMOOTAo PETASY TOUS MPEMEL Vi KATAVAADOOUNE
sveépyeLld.

To nAzRIp1KO AUVAPLKO

Avvapiko os éva onueio (£) evog nAektpootatikov riediou Coulomb ovopade-
TAL TO POVOUETPO PUOIKO 1EYEB0g TIOU 100UTAL PE TO TINALKO 1§ SUVARIKIG
NAEKTPIKIIG EVEPYELAS £VOS ONUEIAKOU (POPTIOU g TO Ortoio Bploketal oto on-
peio (£) tou mediou mpog To opTio auto.

r(X) A7 E—0o0

/ II’ F??:\

Vo= = )
q q
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H povada pérpnong tou duvapikov oto S.I. givatl to 1 V(Volt), to omoio

opiletat mg: 1V = Tod

To dvvautko gxcppagsz cvépyela ava povada optiou. 'Otav fgue ot 10
Suvapiko sivar +5V og £va onueio, onuaivel 011 0tav 10NOIETHOOUNE £va oPTIo
1C o< avto 1o onueio Ya anokmost niskipikn duvapikn) svepysia ion pe 5 J.
Emiong 10 £pyo ¢ dUvaung Katd mu HETaKivnon 10U goptiou amo 10 ONueio
avio oto aneipo wovtat pe 5 J.

Auvapiro oe onpeio nlektpootatikou nediov Coulomb

To Huvapko oe éva onpueio (Z) evog nAektpootartikou niebiou Coulomb rmou
AMEXEl ArmooTaon r amo 1o goptio ryrn Q 9a &iveratl arod v oxeon:

Ve — 1Y

— (9)
r

Mes Badorn tov oplopo tou HAsktpikou Auvapikou 8 kat tnv ox£orn yia my
HAskrpixkn Auvapikn Evépysia 8 propoupe va anodsifoups v 9

r(Z) Q-
W ke

VE = —T?A = —C ! = k‘cg
q q r

Awagopa Auvapikou

Aagopd duvapikov petasu 6uo onueiov (A) kat (I evog nAskTpikou nediou
ovopddetal To nAiko Tou £pyou g Huvapng yia thnv Petakivron svog do-
KIPaoTkov qoptiou aro v 9¢on (A) otnv 9¢on (I) mpog 1o gpoptio auto.
AnAabdn:
V ,.rlélTF
.
q
e Linv nepimeorn tou HAsktpootauxkou niediouv Coulomb n S iagopd du-
vapikou uroloyiletatl amd v oxéon:

1@—%:@@Ql—i)

rA T

Vir=Va—-1r= (10)

omou P£Baia 14 KAl rp 01 AMOCTAOELG TV 6U0 onueiov amd o goptio
mnyn Q.
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e Ao v oy£on oplopou g diadopds Suvapikou Propovups SUKOAU va
UMOAOYI0OUNE TO £pY0 KATA TNV PETAKIVI|OT] T0U DOKIPAOTIKOU QOPTioU
q aro to onpusio (A) oto onueio (T).

Wit =aq(Va—Wr) (11)

'‘Otav 10 HETaKIWOUHEVO SOKIUQOTIKO eOPTIo g £ival 10 OToLYElbeq nile-
KIPIKO @optio e Kat n diagpopd duvapukov to 1 V, 101e 10 £pyo Katd tnv
ustaxivnon siva W = le- 1V = 1eV = 1,6 - 1071 J. To eV sivar
Hovada svépystag mou X PnoUOToLEital OTnNv atoOuiky Kal TUPNUIKY GUOL
k1. O jfloyog sivar mpogawig, apov 10 J sival tspaotia svepysia yla ta
EAlVOMUEVA TOU HIKQOKOOUOU.

’ ” - T __ 1/ L= . . T
Auvapiky Evépyeia Opwopog: Uy = q- W F‘:“ Tumog: U =
kc%(loxﬁsl povo yia cuvotnpa 8uo on-
HEWUKOV (POPTIONEVROY Owpdridiov)

PN AL — oo

F;l}‘.l _ I'!,l,‘\

Auvvapiko Opiopog: Vy =

1',—1—) N
F nA
q

‘Epyo AGvapng nediou: I-i-’é:r = q(Va— 1)

Awagopd duvapikou | Vyr =V, — Vp =

IMukvotng - Opoyevég HAsktpiko nedio

O nuxvenic eivar uia “befauevn” niexipikodv goptiov xai swat n uovn
iow¢ Siataln omv onoia uropovue va anodnkevoovue nlextpikn Svvautkn
evépyeia.

O rmukvetng sivat £va ovotnua 6U0 ayoyov 08 KOVIIVI] Arootacn] 0 £vag
ard tov dAAo, o1 oroiot Hev ouvdEovral petagy Toug Kat elval PopTIopEvol
pe avtifera gopria. Ot aywyol autoi Afyovial omMALGHOL TOU TTUKVGTL] Kal
daympidovral petady toug ouvhBmg 1E KATIOW NOVETIKO UAKO ( SinAsktpi-
KO) 0TS afpd, mMAAOTIKO, OpuKIEAao kAT, O MURVGING £ivai 11 povy
OUOKEUI] PE TNV omoia pnopoUpe va dSnpioupyricoupe Opoyeveg nie-
KTpLKO nedio.

Yrapyouv moAdol oot rukvetov. O armlovotepog MUKVeTS £ival autog
mou 01 orALopol tou £ivat eminedeg mapdAAnAss petdAAiKeég MAAKES.
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XapakInploTika pey£0n MURVOTH

e To @optio TOoU MURVKOTH Q. cival TO (OPTIO MOU ATMOKTA 0 JeTIKOG
OMAIOPOG KATA TNV POPTIOT T0U Mukvet. [la va goptidouus sva Tmu-
KU@TT], OUVOEOUE TOUC OTLALOUOUS TOU e TOUC TtOflou¢ plag unatapiag. O
9etikog moflog Ya eoptiost tov onfliopo nov ovvdestal pe eoptio +Q Kat
0 apvnukog nojlog 1ov alilo onfiopo pe goptio -Q.

e H tdon tou nurvety V., civatl np diagopd duvapikou petady tov oAl-
OpmV TOU MUKveTy, dnAadn n taon eivat:
V=V -V
H tdon tou mukvetn) eival mavra d9enkog aptbpog.
* H yopnurotnta tov iurkvety C, civat ano ta Paocwkotepa peyedn yia

£va TTUKVGTT]. TISPapatikda £xel anodeikBel on opidetal amo to otabepo
MNAiLKO TOU (POPTIOU TOU MUKV@TI] PO TNV TAOT TOU TTUKVGTI).

Q
7

H yopniuxdmia ov nukvery sivair avefapinin tov goptiov kat ing

C'= (12)

taong. Efaptdiar and ta yeousipixd yapaximpioukd U RTUKvET]
(améotaon - oxynua omAoudY) Kat andé my eUon tov bindexipicov a-
vauseoa toug.

H povaba pétprong g yoprnuxkomrag oo S.I sivatr to 1Farad(F).

s

v

IMa éva eminedo MuKVeT] Mou avapeod OTous OmMAIORoUS TOU UmdpyeEl

loxvel ou 1F =

aépag 1 Kevo 1 X@PNTIKOTTA 08 OuvAaptnorn HE T VEQUETPIKA Xapd-
KINPoTika Sivetal amo v oXeorn) :
S

C= 07 (13)
omou S to epbadov twv omAtopav tou, 1 n amootaon petadv tov ormAt-
OUMV KAl € 1) AdroAutn HinAekIpikr otafepd 10U KEVOU, 1) onoia £xel
NV TIar
CQ

—8.85.10712_
0 ’ N -m?2




W . ,
SCHOOLDOCTOR Duowkn Fevikiig B’ Aukeiou: ZTatikog HAEKTPLOMAG

Av avapesoa amod toug OmAopouUs UTIAPXEL KATIO0 POVOTIKO UAKO (61n)-
ASKTPIKO) TOTE 1] O} 01 TS Xwpnukotnrag da diveral anod:

C— eq}% (14)

OTIOU € 1] OXETIKY OinAektpikn otaBepd, evag kabapog apiBuog, yapa-
KINPLOTIKOS TOU HINASKTPIKOU.

¢ H HAsktpikn Evépyeia @opTIopEvVoUu MURVETY, £ival 1) EVEPYELA IOV
aroBnKeULTal 010 SOMIEPIKO TOU MUKVMOTI Kdl HIvETal amo v oxX£orn):

| 1. . 1
] — — 7T = _( 72y ] = —
U QQI n U QCL n U 50

H cvépysia mou anodnkevstal 0 £va @OPTIOULVO UKV sivat ion ue
1NV VEPYELA TIOU TPOOPEPOULE Yla Va TOV GOPTIOOUUE.

(15)

e H 'Evtaon HAsktpiroU mediov mukvaetn cival owaBepry agpov o 10
nAsktpiko medio eival opoyeveg katl umodoyidetal amod o mnAiko g
TAO0NG TOV OMAIOUGV TOU TTUKVETH] TIPOS TV ArO0TAon] TOUG :

V

E= 7 (16)

+Q - -Q

¥ v ¥ VY

v

< Vv
Me Baon tu ox£on avtny MPoKUnTel akopa pia povada Uerpnong yla tu
gutaon 10U njlekpkou nebiov wodbvvaun pe avty Mov padaps napa-

Mavo, sival to 1—
m



