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ZYNAEZMOAOTIA ANTIZTATON ZE ZEIPA

To BAcIKG XapAKTNPIOTIKOG TN cuvdecpoAoyiag os oelpd
2 1) TEPIGOOTEPWY AVTIOTATWY Eival 0TI OAoL o1

avTioTateg Slappéovral amd NAEKTPIKO peUpa idlag
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ZYNAEZMOAOTIA ANTIZTATON MAPAAAHAA

To Baocikd XapaktnpeioTiko Tng mapdAAnAng cuvdecpoAoyiag 2 n
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At

Zta onpeia A kat B to duvapiké eivai V, kai V; avtictoixa, pe V, > V,.
To goptio g éxel nAekTpIKr Suvapkn evépyeld U, = q. V, kat Uy V, ota

onueia A kat B avtiotoixa, pe U, > Uy (AU = U, - Uy ).

AnAadn, n GUVAHIKI EVEPYELD Tou @optiou q

eAATTWVETAL Katd AU kabag mepvd péca amd tn cUoKEUR.
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H peiwon tng Suvapikng eVépyelag Tou @opTiou g eival ion
HE TNV NAEKTPIK EVEPYELD TIOU TIPOCPEPETAL ATO TNV TINYN
" Kal gival n evépyela mou amodideTal 0T CUCKEUN GE XPOVO

t, 6nAadn

W=UA-UB =q-VA-q-VB =q- (VA-VB) =(qyVAB

H oxéon W = V..t 1oxUel yia KGBe ouokeun
(avtiotdtng, Kivntiipag, BoAtdpeTpo KAT)
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loxuel yia kabe

aucTur'\ V=IR W = R.R.t
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e 14 VZ
"R W= —.t
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210 cUotnpa povadwy S, povada

pétpnong g evépyelag sivat to 1 Joule.
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Av umoBécoupe 0TI n BeppoKpacia TOu avtioTtdtn TAPAPEVEL
otabepr), TOTE N TPOCWPEPOUEVN NAEKTPIKN EVEPYEID OTO
HETAAAIKO aywyo ival ion pe T OEpUOTNTA TTOU PETAPEPETAL

ano Tov aywyo oTo mepIBAAAOV.
>~ w=qQ
Eneidi W = IZ. R. t YU auté Kat

Q = IZ_R‘ t (o anotéAecpa o Joule)




image16.png
Hoxéon Q = I%.R.t amoteAei T paBnuatiki ék@pacn

TOU VOHOU TIou amédel§e melpapatika o Joule.

To moc6 BgppdTntag Q mou ekKAUETal 6’ €va PETAAAIKO
aywyo otabeprig Beppokpaciag ival avdAoyo Ttou
TETPAYWVOU TNG €viacng |/ Tou peUHATOG TIOU TOV

Slappéel, avaAoyo Ttng avtiotacng Tou R Kat avdAoyo

James Prescott
Joule (1818-1889)

TOU XpOvou t SIEAEUONG TOU NAEKTPIKOU PEUHATOG.
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loxUg Tou NAEKTpIKOU pelpaATog ovopdletal To TmnAiko
-~ NG NAEKTPIKNG evépyelag W Tou Tpoc@EpeTal oe pia

GUGKEUN GE XPOVO t, TPOG TO XPOVO AUTO.

w
P=—
t

Movdda pétpnong loxdog 6o Si: %ule =1 Watt (1 Bat) (1 W)
S

1W eivai n 16x0G mOU HETAPEPEL TO NAEKTPIKO PEUHA, OTAV OE

Xpovo 1s, N MPooPePOHEVN NAEKTPIKN EVEPYELD Eivatl 1J.
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AAAEG HOVASEG PETPNONG TNG NAEKTPIKNAG EVEPYELAG

- _ w=p

1Wh (1Bg_ujy"¢i) = 1Watt (1W) ‘;1hour\i1h\)

g y Y
1kWh (1KidoBatwpa) = 1kWatt (1kW) .1hour (1h)

111 Ot povadeg pétpnong 1Wh kat 1kWh
METPAVE NAEKTPIKN EVEPYELD.
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Ot NAEKTPIKEG ACQAAEIEG  XpnoldoToloUvTal  yid v

/ MPo@UAAEN TWV NAEKTPIKWV KUKAWHATWY amd méav
F UTIEPHETPN aU§Non TNG £VTAONG TOU pEUHATOG.

KdBe aoc@dlela xapaktnpiletar amé pia TpR  évraon

pepatog, ToU av yia Kamolo Adyo Eemepaoctei, MpoKaAeite
SlakoTn A£lToupyiag Tou KUKAGPAToG. :
pylag Hatog, Y
MNa tnv eKAoyn TG KAatdAANANG acpdAelag Taipvoupe UGN pag TNy £vtacn Tou
PEVHATOG (I,) KAVOVIKNG AEITOUPYIAg TWY GUOKEU®Y TTOU ipooTateUovTal amd autr

v acpdisia.
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AcgdAsia  BpaxukukAwpa )
T gival to

BpaxukUkAwua;

To BpaxukUkAwpa mpoKaAegital, av cuv3Ecoupe 6UO onpeia evog

NAEKTPIKOU KUKAWHATOG HE AywyO AUEANTEAG AVTIGTACNG.

Tote, ta nAekTpovia Bpiokouv €vav mo eUKoAo Spopo yia thv
nAekTpIKA TNy, O6nAadn Snploupyeitat éva Mo cUVTOHO

KUKAwpa (Bpaxy KUKAwHA).
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AuTO éxel wg amotéAeopua

* TNV umepBOAIKN augnon tng £vraong Tou NAEKTPIKOU PEUNATOG,
-

* TNV TAEN TOU aywyou (cUppatog), av Sev uTdpXel ac@dAela,
« tnv méavn énpioupyia omvenpa,

* TNV €vapén MUPKayldg, av UTAPXOUV KOVTA eUPAEKTA UAIKA.




image23.png
Mabnpartikn enegepyacia BpaxukAwpatog
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‘Otav BETIKO (POPTIO g PTAVEL GTOV APVNTIKO TOAO (-) TNG MNYIG EXEL EAAXIOTN
NAEKTPIKA SUVAHIKN EVEPYELD, EVE 6Tav Byaivel amd Tov BeTIKG TOAO (+) éxel

HEYIOTN NAEKTPIKN SUVAIKN EVEPYELD.
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H petaBoAn tng evépyelag o@eiAetal oTNV TNYN, Eival avaAoyn Tou goptiou
q TIoU PETAKIVEITAl Kal amodiSeTal 6To NAEKTPIKO KUKAWHA TTOU TO popTio

SlatpExel.




image26.png
HAektpeyeptikn AUvapn E(HEA) Mnyng

H HAektpeyeptiki Alvapn € plag myng opiletatl wg n dapopd

Suvapkou V,-V, otoug méAoug A kat B tng nAektpikig myng, dtav auth

Sev dlappéetal amo pevpa. Emopévwg:

ou E= otavl=0
VA'VB
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HAektpeyeptikn AUvapn E(HEA) Mnyng
w

8 —

q
Movdda pétpnong HEA oo SI: &D 1Volt
1Coulomb

H HAektpeyeptikn Auvapn E piag mnyng ekppdadet tTny evépyela avd

Hovada NAEKTPIKOU (popTiou TIOU TIPOGWYEPEL N TNYR OTO KUKAWHA.
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Suvapn. ‘Exel Siactdoeig Ala@opdg Auvapikou.

¢
Mia dAAn ék@paon tng HEA Tnyng

W s /l\ P

E-q g — €

‘Eol, mpoKUTTEL évag GAAog TpoTog umoAoyiopol Tng ioxbog plag myig: P = £ |
™myng
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«ECWTEPLKN avtiotaon»

Méxpt Ttwpa xpnolpomoloUoape TNV NAEKTPKA TNyn o’ éva
KUKAwUA Xwpig va maipvoupe um’ Oyn pag Ot To NAEKTPIKO
poptio ouvavtd GuokoAia Katd tn SléAeucr Tou péca amod Ty
mnyA.

TNV MPAyHAtikOTNTa, OHWG N TNy Tapouctdlet

«ECWTEPIK AVTIoTacn» mou cupBoAiletal pe r.
Autr amoteei éva akOpN XApAKTNPIOTIKG Hiag mNyNng.
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Méoa og Xp6vo t n TNy TPOCPEPEL
oto KUkAwpa evépyeia W,

W=Pt = W=E.Lt

.0 q - = TIoU peTatpEnETal o BeppudTNTA GTOUG
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H oxéon I = amoteA&i TNV paBnuatikn ékppaocn
7 R oA

Tou VOpou Tou Ohm (Qp) yia To KAEIGTO NAEKTPIKG KUKAWUA.

Ze KAEIOTO NAEKTPIKO KUKAWHA, TOU amoTeAeital amd NAEKTPIKA TNyR Kat
WHIKEG AVTIOTACELG, N €vTaon Tou pelpatog | mou dlappéeetl To KUKAwpa gival
ion pe to mnAiko t™ng HEA tng mnyng¢ E mpog tnv oAkn avtictaocn R,, ToU

KUKAWpArog.
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* H pabnpatikh ékgpacn tng R, e§aptdtal amé tnv popen tou

NAEKTPIKOU KUKAWUATOG.
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R,=R+r R,=2R+r Ra=3+r

* Aev Eexvw va ouvunoAoyiow TNV ECWTEPIKN avtiotaon r tng mnyng,

0T oUVOAIKI] avTioTaon ToU KUKAWHATOG.
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3’ €va KAEIOTO NAEKTPIKO
KUKAwpa, oTIGATOTE UMAPXEL

avapeca oToug TOAOUG TG

myng (e§wtepikd)

5 ovopdletal eEWTEPIKO
q KUKAwpa.

H tdon avdpeoa otoug MOAoUG TNG TNYNAG (EEwTepIKd) ovopaldetat
moAwkn Tdon V, tng mnyng Kat eival (e8w) ion pe Ty tdon V,
ota dkpa Tou avtietdtn R (V, =V, = L.R). .
Fevikotepa V =V,

eEwT.
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' V V V V \/ V = Ané to vopo tou Ohm yia To KAEIOTO

KUKAWHA EXOUHE:

® e

Rox

6/ q - l - L(R+r)=&

— LR +Ir=&
- Votlr=€& == V =E-Ir

H moAwkn téon tng mnyrig (tdon e§wtepikol KUKAWHATOG) gival ion pe tnv HEA

TG MNY¢ EAATTWYEVNG KATd TNV mooétnta l.r (Ttwon Tdong péoa otny myn).
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‘A

V.=&-ILr
Ta I = 0 (avoiktd KUKAwHa) TpokUmTeL V. = €.

Ta V; = 0 (BpaxukukAwpévn Tyr) mpokUTtel Igpey = g

+ Tnv nAextpeyeptiki duvapn € = V,.

+ Tnv ecwTEPIKR avtiotaon 1 = ,L = gQQ.
Boax.
Iopax. 178
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V.=&-ILr

Ta I = 0 (avoiktd KUKAwHa) TpokUmTeL V. = €.

5 a 5 E

Ma V, = 0 (BpaxuKuKAwHEVN TINyN) MPOKUMTEL Iﬂpﬂx_ =
o AT6 TNV YPa@IKN Tapdotaocn (XapaktnpioTiKi)
E HTOpOUHE VA UTOAOYIGOUE TA XAPAKTNPIGTIKA

Hiag myng:
+ Tnv nAektpeyeptikn duvapn € = V,.

+ Tnv gcwTEPIKR avtiotaon = £ = £PQ.
0 1 Topay.
Bpax. 1/A
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‘Evtaon Tou nAEKTPIKOU peUHATOG
H évtaon | Tou nAeKTpIKOU peUHATOG EKPPAlEl TO q

pUBHOG porig £VOG NAEKTPIKOU @optiou g amd pia | =

Siatopn Tou aywyou.

Av 0 pubuog porg Tou NAEKTPIKOU popTiou gival otabepog,

TOTE 10 peUpa Ba gival otabepo (I = otab.).

210 cuvexEg pelpa Sev eival amapaitnto [ = otad.
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* Mia mnyn sival 1davikr otav €xel apeAnTéa eowTepIKn avtiotaon (r = 0).
Téte, V, =E.
AnAadn, é€xoupe pia Katdotaon 10odUvapn HE AUTH TOU  avoixtou
KUKAWHATog (/ = 0) 1} Tou KUKAWHATOG TToU 0 G1aKOTTNG £ival avolkKTog.

* M mnyn eivar BpaxukukAWPEVN OTAV GUVOECOUHE TOUG TOAOUG TNG HE
oUppa apeANTEAg aVTIOTAONG. (AmopUyete va To KAVETE GE pia pmatapid, yiati 8a

axpnoteuei).

Tote, T0 peUpaA TOU SlappEel TO KUKAWHA Eival PEYIOTO.

&
Igpax. = == Innax
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Alagpopég HEA TTnyng Kkai Alag@opdg Auvapikou

AVagEpETal G 6A0 T0 KUKAWHO. AVagEpETal 0 £val TUIUA TOU KUKAWATOG.

Exopadel Tnv avé povada goptiou Ekppadel TV ava povada @opTiou TToagoTnTal
TTOCGTNTA TNG NAEKTPIKIG EVEPYEIAG TTOU | TNG NAEKTPIKIG EVEPYEIQG TTOU TIPOTPEPETAI
TIAPEXETAI G OAO TO KUKAWHAL. O€ TUAKA KUKAWUATOG.

ATIOTEAEI XAPOKTNPIOTIKG OTOIXEIO TNG Aev aTroTeAEl XAPAKTNPIOTIKS GTOIXEID TG

™myng. Ty

i . . To yivépevo VI Sivel Tnv IoXU TTou
To yivépevo €.l divel Ty I0X0 TIou ., . L.
TIPOTPEPETAI LOVO OTO EEWTEPIKS THriua TOU
TIPOOPEPEI N TINYT) O OAO TO KUKAWHA.

KUKAWWOTOG.
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Movada pétpnong tng ‘Evraong Tou pelpatog

1= -

t
270 60 s 1A 1c
.TO guotnpa sl - —
g 1s

11l Zto SI n povada 1A (Ampére-Apmép) eivat
~ Bepehiddng kai Sev opiletal amé Tov OpIOPS NG

£VTAONG TOU PEUPATOG.
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Avtiotaon (R) evog aywyoU ovopdoupe TO HOVOUETPO pEyeBog
mou tooUtal pe To TNAIKO TG Ttdong V, mou e@papudletal ota
dKpa TOU aywyou, TPOg TNV £Vtaon Tou peupatog | mou tov
Slappeel.

Movdda pétpnong tng
avtiotaong oto S.1.:

Georg Ohm
1789 - 1854

Movdda pétpnong tng avtictaong aywyou oto S.l.
gival to 1Qu (1Q) mpog Tipn tou Meppavol Puoikou
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H évtaon tou pelpatog mou Slappéel évav avtiotdtn otadepng

Beppokpaciag gival avaAoyn tng Tdong mou e@appodeTal 6Ta dkpa Tou.

V AnAadn, évag TETolog avtiotdTng
I-= E napoucialel otabepr avtictacn.
v
14
ll V=I.R 4 R=-
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Xapaktnpiotiki avtiotdatn (Fpagikn mapdotaon I - V)
1 1

KAION XAPaAKTNPIOTIKAG = — = — = otab.

v R

A6 Tnv KAion tng xapaktnpiotikig | = f(V)

TV avrtictacn R Tou aywyou.

%/ TOU avTIOTATN, HTOPOUHE Va UTOAOYiGOUpE

‘0Oco peyaAutepn €ival n kAion, T660 PIKpOTEPN €ival n avtictaon.
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Mapatnpnoeig cto vopo tou Ohm.
ZUXVA GUYXEOUHE TOV OPICHO TNG avtiotaong aywyou R = ‘—l’ HE TO VOHO
tou Ohm I = %, eme1dn €xouv TNV idla poper.
> Me tn oxéon R = '—; unoAoyiloups TNV avtiotacn o€ KAOe TUMO aywyou
(HeETaAAIKOG, Auxvia Kevou, Auxvia agpiou, NAEKTPOAUTNG KATT).

»> 0 vopog tou Ohm I = % 1OXUEL Yid HETAAAIKO aywyo oe otadepn
Beppokpaocia.

» I H avrtiotaon R eivalt otaBepri. Asv sivar avddoyn tng tdong n
avtioTpoPwg avaAoyn tng £vtaong.




