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HAEKTOOUQAYVNTIOUOC

0 MEAETN TV PAIVOUEVWYV TTOL OXETICOVTAI UE TOV
NAEKTPIOHO KAl TO HAYVNTIOHO

o Nopol Tov HAekTpOpAYVNTIOUOL
o MNavtaxoL TTapovTec!

o Smartphones, TNAeopAaceIg, NAeKTPOKIVNTNPES, H/Y,
ETTITAXLVTEC CWUATISIWY, K.Q.

0 HAEKTPIKOG =2 NAEKTPO =2 KEXPIUTTAP!

o MayvnTIKOC =2 Mayvnaoia = TTEPIOXN TTOL PPEBNKE
YIQ TTPWTN POPA O PAYVNTITNG

o EmoTtnuovec: Oersted, Faraday, Henry, Maxwell
o James Clerk Maxwell = Isaac Newiton Touv nA/ouov
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HAekTEOIKO 1EdIO

0 'OAoI £xeTe &€l NAEKTPIKA TTESIA YOPW OAC

o TpiyTe Eva PTTAAOVI OTA UAAAIG oac Kal Ba &&iTe OTI
EAKEl KOPATAKIA XOETIOU

o MIa TETOIQ CLUTTEQIPOPA TNC LANC AVAPEPETAI WG
NAEKTPIKI POPTION

o ATTAQ TTeIpApaTa £6€1I€av OTI LTTAPXOLY SLO €idN
NAEKTOIKNG POPTIONG
o0 OETIKN KAl apVNTIKN
o Ta NAEKTPOVIA £XOLV APVNTIKN POPTION
o Ta TTPWTOVIA £XOLV BETIKN POPTION

o dopria iSiov TpoonuoL amwoovvral

o DopTia avriOeTOL TPOCTHHOL EAKOVTAI




HAekTOIKO [1edia

o AilatneNon ToL NAEKTPIKOL POPTIOL
0 O€ ATTOUOVWUEVO OLOTNUA
0 METAPOPA POPTIOL ATTO £VA AVTIKEIPEVO TE €vA AANO
o To eva poprTideTal BETIKA, TO AANO apvNnTIKO
o [1oI0G €ival OUWC O POPEAC TOL POPETIOL;
0 Z£POLPE TTAEOV OTI TA NAEKTPOVIA €ival POPEIC POPTIOL
o HAEKTPOVIO YETAPEQOVTAI ATTO £VA LAIKO O€ €va AAAO,
SNUIOLPYWVTAG BETIKO N APVNTIKO POETIO
o To 1909, o Milikan avakaAvye OTI TO NAEKTPIKO POPTIO g
oLUPAIVEI OTN PLON CE AKELAIA TTOANATTAACIA EVOC
OTOIXEIWOOLC NAEKTPIKOL popTioL e: g = Ne, N € Z
o AEUE OTI TO NAEKTPIKO POPETIO €ival KBAVTIOUEVO
o HAekTPOVIO: (pOPETIO -€
o MNpwTOVIO: POETIO +E
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o Karnyopiomoinon LAIK@V

0 AY@Yoi: LAIKO OTTOL KATTOIA NAEKTOOVIA €ival
eAELOEPA KAl 6V eival SeCUELUEVA O€ ATOUA, KAl
UTTOPOLV VA KIVNBOULV OXETIKA EAELOEOO OTO LAIKO
o0 'OTaVv POPTICTOLYV, TO POPTIO KATAVEUETAI TE OAN TNV

ETTIPAVEIA TOL DAIKOU

0 MovTEG: DAIKG TTOL OAD TA NAEKTPOVIA TOLC €ival
SECUELUEVA O€ ATOUA KAl 6V UTTOPOLY VA KIVhBOoLV
eEAELOEPO
o OTav cpoppmobv, TO'(DOpTiO KATAVEUETAI O€ MIC

OLYKEKPIMEVN TTELIOXN

o Huiayeoyoi: pe ToooONKN CLYKEKPIPEVNC TTOCOTNTAC
ATOUV OTO LAIKO, EVAAANOCCOVTAI ATTO AYWYOI O¢
LOVWTEC
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o O vouocg tov Coulomb

o O C. Coulomb pETONOE TO PETPO TWV NAEKTOIKGV
SLVAUEWY AVAUECA O€ POPTICUEVA CWUATIOIT

o ATTO TA TTEIPAPATA TOL TTPOEKLWE OTI N NAEKTPIKN
Svvaun avaueoa o Vo akivnTa PopPTICUEVA
owuariéia q4, q, (UNSEvIKOL LEYEOOLGS) TTOL ATTEXOLY
amooraon r HETa&L TOLGS SiveTal ATTo TN oXéon

1911192|

F, =k, 12

o OTToVL k, €ival n oTaBepd ToL Coulomb
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o O vouog tov Coulomb
o Meipaparta §6£|§ov OTI N NAEKTPIKN SLVAN €ival
oLVTNENTIKN
o Movaba petpnong oto S.I. : Newton (N)
o YTaBepa k,

Nm?
CZ

o k, =8.987 x 10°

1
47'[60

o Emiong, yodpetal &g k, =

KAl AEYETAl SINAEKTPIKN OTABgpA

0 OTIOL €, = 8.854 x 10~ 12 —

Nm?2’

TOL KEVOL
o To HIKPOTEPO EAELOEPO POPTIO TTOL £XEl PPEOE OTN PLON
givale = 1.602 x 10712 C
o C = Coulomb: pn BepeAicddSNC povada peTpnong
o E€aptaTal ammo AAeg povadec TToL Ba S0VUE OTN CLVEXEID
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o O vouog Tov Coulomb - Aiavuouarikn popen

> 4192
Fi; = ke 2 12

O UE Ty, TO yovadiaio Siavuopua armo To popTio 1 OTO
POPTIO 2

'Otav ta poptia £xovv To (Olo
TpooN o, 1) SUvapn stvat
amwOnTun.

Otav Ta wopTtiaéyovv avtiBeto
TpocT Lo, 1) SUvaun sival EAKTIKY).
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o Napadsypua:

o Tpla onueiaka GopTIa
BpiokovTal OTIC YWVIEG
EVOG ICOTIAEDPOL OPOOYW-

ViOL TPIYWVOUL OTTIWG OTO ’)’/
OXAMQ. A a@ — _
AibeTal OTI g1 = q3 = 5 uC, Gicns, Bsy= Ry sinf
q, = —2 uC kala = 0.1 m. Bpeite TN cvvioTauévn =< +3 N
NAEKTOIKN SLVAUN TTOL ACKEITAl OTO (3.

=112 (@/z) d I,Sx




o Napadeypa - Avon;
0 Aiberan o1 gy = g5 = 5 4C,

: 1 p=-24C xala=01m.

H)\E KTpIKO |_| €6IO ngiTETnuUlJl\(f(I](IJTGUéVH
NAEKTOIK SOVaN OTO gs.

o NMNapadsiypa - Avon: Mo Mepea
o Aibetal 0TI g4 = q3 = 5 uC,
g, = —2uC kala=01m. (p.®)—

Boeite TN cLVICTAUEVN \, i

NAEKTOIKN SLVAUN OTO q53. p=Uh+ Ry =%2%N

Qnore: 9= te‘;“(—i's): ~82° f\"b 93°

le: -F23::F.3*3=°1-LN

13

T3y T = 4.3N
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o Napadsiypa:

o Tpia pOPTICPEVA CWUATIOIO PPICKOVTAI ETTAV® OTOV
X-QEova OTTWC OTO OXNUA. To q; = 15 uC PPICKETA
oTn BEoN x = 2m, TO g, = 6 uC PPICKETAI OTNV AEPXN

TV AEOVWYV, KAl N CLVIOTAPEVN TV SLVAUEWY OTO
g3 €ivVal uN&EV. BOEITE TIC CLVTETAYUEVES TOL (3.

y
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o MNapadsiypa - Avon:
o To g; = 15 uC otn B6¢on
X=2m,T0q, =6 uC

(6,0)

q1

B

l——— X

>

<« 200 m ———>

2.00 — x —»
o

—>
qo Fos ¢35 Fi3

BplokeTal 0TV apxn TV AoV, KAl N CLVIOTAUEVN
TV SLVAUEWY OTO g3 Eival PNdev. Bpeite TIg

OLVTETAYUEVEC TOL 3.
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HAekTOIKO [1edia

o Napadsiypa:
0 ALO OUOIEC POPTIOUEVEC OPAIPES, KABeUIG palag
m =3 X 1072 kg, KOEUOVTAI O€ ICOPEOTTA OTIWC OTO
oxNua. To uNKog KABe oxolviouv eival 0.15m, evw N

yaVvia O gival 5°. Bpeite TO YETPO TOL POPTIOL KABE
opaipac.




©,

Lsvd /0
=bLSm CJEJF:E
ST

HAekTOIKO [1edia

o MNapadsiypa — Avon:

0 ALO OUOIEC POPTIOUEVES OPAIES,
KaBeuid palagcm =3 x 1072 kg, o¢ g
ICOPEOTTIA. TO UNKOG KABE OXOIVIOL eival 0.15 m, eV N YWVIO
gival 52, Bpeite TO YETPO TOL POPTIOL KABE TPaiIPAC.
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o HAekTpIKO mTEdSio

o H évvola Tou mediov avanTuxbnke Ao Tov Faraday

0 HAekTPIKO TTESIO LTTAPXEI € PIA TTEQIOXN TOL XWPOL YLPW
ATTO £VA POPTIOUEVO OCWUATIOIO
O TTOL AEYETQI TTNYN POPTIOL

o 'Otav &va AANO (QPKETA MIKOOTEPO) POPTIOUEVO CWUATISIO
aoép'xaml oTO NAEKTOIKO TTESIO, 1A NAEKTPIKN SLVAUN
QOKEITAI TTAV® TOL

o OpiloLUE TO NAEKTPIKO TTESIO AOYW TNC €TTISPAONG TNC
TNYNS POPTIOL ETTAVE T OANA POPTICUEVA CWHATIOO WG
N NAEKTOIKN SLVAUN TTOL ACKEITAI AVA PHOVASA POPTIOL

0 AMNIOC, 0PIZoLUE TO SIAVLOPA TOL NAEKTPIKOL TTESIOL E OF
EVA ONUEIO TOL XWPOL WS N NAEKTPIKA SLVAUN TTOL
AOKEITAI O€ €va OWPATISIO g4, 51O TO POPETIO ALTO
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o HAekTpIKO mTEdSio

o OpifoLPE TO SIAVLOUA TOL NAEKTPIKOL TTeSIOL E OF
EVA ONUEIO TOL XWPEOL WC N NAEKTPIKN SLVAUN TTOL
QOKEITAl O€ EVA OWMPATISIO ¢, 610 TO POPTIO ALTO

F.

pole

do

0 'Eva NAeKTPIKO TTESIO LTTAPXEI O€ EVA ONUEIO TOL
XWPEOUL AV £VA POPTIOUEVO TWUATIOIO (UE PIKOO
POPTIO q) LPICTATAI PIA NAEKTPIKN SdLvaN

F, = qE
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o HAekTpIKO mTEdSio

F, = qE
o AV TO g €ival BeTIKO, N SLvauN &xel TNV 1610
KatevLOLVON PE TO TTESIO

o AV TO g Eival apvNnTIKO, TO TTESIO KAl N SLVAUN EXOLV
AVTIBETEC KATELOLVOEIC

o To NAEKTPIKO TTedio E O £va onueio P AOY® TNG
TTAPOLOIAC TTNYNS POPETIOL g SiveTAl WC
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o HAekTpIKO mTEdSio

Av To q eivat
BeTkd, n SUVaun
emavw oto q0
éxeL katevBuvon
HLAKPLA ATTO TO q.

Av to g eivat
BstIko, TO
NAeKTpLKO Tedl0
oto onpueio P
dslyvel aKTIVIKA
TPOG Ta £€W Ao
TO q.
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Av To g slvat
apPVNTIKO, TO
cwpatidio q0
katsvBuvetal
TPOG TO (.

Av to q eivar
APV TLKO, TO
NAeKTPLKO Medl0
oto onueio P
Selyvel akTvika
TPOG TO g.
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o HAeKTPIKO mTEdIO ,
o [TOANEC TTNYEC POPTIOL g
o0 HAekTPIKO TTEdI0: SiIavLOUATIKO PEYEBOC

oy
71

OTTOL 1; N ATTOOTACN KABE TTNYNG ATTO £va oNuEio P Kal
r; TO povadiaio didvuopa ato TNV TTNYN i oTo onueio P
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o Napadsiypa:

o ®opETia q4,q, PPICKOVTAI OTOV
opICOVTIO AEova, O€ ATTOOTACEIC
a KAl b, QvTiOoTOIXA, ATTO TNV apXN

TV AfOVWYV, OTTWS OTO OXNUA.

A) BOEITE TIC CLVIOTAUEVEG TOL NAE-
KTPIKOUL TTESioL oTO onueio P (0,y).
B) BpalTs TO NAEKTPIKO TTESIO OTO
onueio P oTnV €18IKA TTEPITITRON —@

/

TOL |g4| = |q2| KAl a = b.
[) Bpeite TO NAEKTPIKO TTESIO OTAV Y > a.
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o MNapadsiypa — Avon:
o DopTia q4, g, PpiokovTal oTov 0pI{OVTIO
afova, o€ aTTooTACEIC a KAl b, QVTIOTOIXA,
ATTO TNV APXN TV AEOVV, OTTC OTO OXNUA.
A) BPEITE TIC CLVIOTAUEVES TOL NAEKTOIKOUL
mediov oT1o onueio P (0,y).

Ep=lbe oL, %
w (4+a) ©

g1
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o MNapadsiypa - Avon:
o DopTia q4, g, PpiokovTal oTov 0pI{OVTIO
afova, o€ aTTooTACEIC a KAl b, QVTIOTOIXA,
ATTO TNV APXN TV AEOVV, OTTC OTO OXNUA.
B) Bpcite TO NAekTPIKO TTESIO OTO oNnuEio P otnv

€I6IKN TTEQITITCOON TTOL |q1| = |g2| KOl a = b.
ﬂ
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o MNapadsiypa - Avon:
o DopTia q4, g, PpiokovTal oTov 0pI{OVTIO
afova, o€ aTTooTACEIC a KAl b, QVTIOTOIXA,
ATTO TNV APXN TV AEOVV, OTTC OTO OXNUA.
[) Bpeite TO NAEKTPIKO TTESIO OTAV v > a.

;Secu‘,i cu E= L,: ___2_?—1—1.- O Zow Yy>>a,
az*"jt) <
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oH a@coocr] TOL NAEKTPIKOL TTESIOL €lval XPNOIUN YIO
UIKOQ (PpOPTIO '
0 MOAANEC POPEC EXOLME UIO

Karavoun gopTiov avTi yId

ONUEIOKA PpOPETIO

0 Y€ ALTEC TIC TTEQITITWOEIC, N
TTEQIYP AP TOL NAEKTOIKOU
(POPTIOL EiVAl CLVEXEC Kal
OULOIOUOPYPA KATAVEUNUEVN

o€ YA YOAUUN, ETIPAVEIQ, N
OYKO




H)\aKTled [1edio

o MpooEeyYIOTIKO Ag,
z l—)

o Emeidbn opwg 1a 6|<Jq>opaT||<<J
POoPTIO €ival rropo TTOAANG

E ~ k., lim
ACIL_’O

dq .
7‘2

=k,

o To OAOKANP®UA €ival SIAVLOUATIKO
O Kal JTToPEI va TTepIAaUPAVE
O HIa Ypapun
O HIA ETIPAVEIX
o N €vav Oyko.
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o [Mpoc Ronbeid yac, 6a opicovue

o [PAPMIKN TTUKVOTNTA (POETIOL

Q
A=T

o Emigpaveiakn TuokvoTNTa PpOPTIOL

Q

O':Z

o XWEIKN TTOKVOTNTA (POPETIOL
Q

’DZV
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o Napadsiypa 1:
o MiIa pARSEOC PNKOLC ¢ EXEI OUOIOUOPPN KATAVOUN BETIKOL

POPTIOL AVA POVASA PNKOLS A KAl CLVOAIKO POPTIO Q.
Bocite TO NAEKTPIKO TTESiIO OTO oNnuEio P TTov PpiockeTal o€

ATTOOTACN A ATTO TO £€va AKPO TNG paBdov, otnv evbBeia
™G PARdOL, OIS OTO CXNUA.

b

%xﬂdx%
)
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o MNapadseiypa 1 - Avon:
o MiIa pARSEOC PNKOLC ¢ EXEI OUOIOUOPPN KATAVOUN BETIKOL

POPTIOL AVA POVASA PNKOLS A KAl CLVOAIKO POPTIO Q.
BociTe TO NAEKTPIKO TTESIO OTO oNnEio P.
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o Napadsiypa 2:

o 'Evag §akTOANIOG aKTivaC a PpEPEI OUOIOUOPPA
KATAVEPNUEVO BETIKO popPTio Q. YTTOAOYIOTE TO NAEKTPIKO
medio o010 oNnueio P TToL PpIicKETAl O€ ATTOOTACN X ATTO TO

KEVTOO TOL SAKTLAIOL KAI OTOV KABETO AEova OTO ETTITTESO
TOL SAKTLAIOVL.
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o MNapadsiypa 2 - Avon:

o 'Evag SakTOAIOG aKTIiVaG A PEPEI OPUOIOPOPPA KATAVEUNUEVO BETIKO
PpopETio Q. YTTOAOYIOTE TO I’])\EKT%IK(') medio oTo onueio P.
q 1
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o MNapadsiypa 2 - Avon:

o 'Evag §akTOAIOG aKTIivaG A PEPEI OPUOIOPOPPA KATAVEUNUEVO OETIKO
PpopETio Q. YTTOAOYIOTE TO nAaKTglk?) medio oTo onueio P.
q 1

Sxot e dE, = k. ——é%-Cms
Y

Munos Jo\nz.u’),’uoui 2na
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o Napadsiypa 3:

o 'Evacg Siokog akTivag R €£xel OUOIOUOPEPO ETTIPAVEIAKO
(POPTIO TTUKVOTNTAG O. YTTOAOYIOTE TO NAEKTOIKO TTESIO OTO
onueio P og armooTtaon X, KAl

TTOL PPICKETAI OTOV KABETO
agova 1Tou TTEPVA ATTO TO
KEVTOO TOL SIOKOU.
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o Napadsiypa 3 - Avon:
o 'Evag iokog akTivag R £xel OJOIOYJOPPO ETTIGAVEIAKO

onueio P.

ﬁu sva SM\QYB‘O ""5‘)(“ ! 0“" ey GK"O;VM r
2

= _O‘jf_ — "\‘1 = 200y dv @

2nvdv-
O\Ex°- JEX@ Le 2n6vx dv ___Le 2n0orx dw~

( vl xl)'s?, (y‘q'-\— xl)lz

quneuvq.QV& a'\& M:)& ﬂ&(vr'\ &uz.;vo <TO (0,2),
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o Napadsiypa 3 - Avon:

o 'Evacg Siokog akTivag R €£xel OUOIOUOPEPO ETTIPAVEIAKO
(POPTIO TTUKVOTNTAG O. YTTOAOYIOTE TO NAEKTOIKO TTESIO OTO
onueio.

2y O!“. ,? 65‘(\» w = V2+xL=s Ju=2r°'

b 2 ~ 2.
© (f+x)?- Keu U =X , U= R+x

du =

R

2 2
R4y

On‘ecé SK

A (rl"_;.)’.; u3/2.




HAekTOIKO [1edia

o Avvapikeg Npappeg HAekTpIikoL Mediov
o0 Agv UTTOPOLUE VA SOVUE EVA NAEKTPIKO TTESIO

o 'Evag ROAIKOC TOOTTOC avaTtapdoTAoNC €ival O SUVAMIKEG
YPAMHES NAEKTOIKOUL TTESIOL

o To SIAVLOUA TOL NAEKTEIKOL TTESIOL E €ival EQATITOUEVO OF
uia SLVAPIKN YPAUUN TTOL SIEPXETAI ATTO KABE ONUEIO

o H katevBouvon TNC YPAUUNG Eival OOIa E TNG NAEKTOIKNG
SLVAUNG TTOL ACKEITAI O€ EVA BETIKA POPTIOUEVO CWUATISIO
TTOL PPICKETAI OTO TTESIO

o O apIBUOC TV YPAUUWY ava hovada €TTIPAVEIAC
SIAUECOL PIAC ETTIPAVEIAC TTOL Eival KABETN OTIC SLVAUIKES
YOAUUEC €ival avaAoyn TNG EVTAoNG TOL NAEKTPIKOL TTESIOL

o Mg GANa AOYIQ, O SUVAUIKES YOAMMES Eival TTIO TTUKVEG OTTOL N
EVTAON TOL TTESIOL Eival JEYAADTEQON
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o Avvapikeg Mpaupeg HAekTpIkoL Mediov

H £¢vtaomn tou nAekTpikov
mediov elval peyaAdTtepn
OoTNV €TILPAVELX A AaTtO OTL

oTnv emupdvelx B.
/

| E

1
_—— T —
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o Avvapikeg Npappegs HAekTpIKoL Mediov
o M¢ TIC oxedIAloLUE;

o O1 YoauuES TTRETTEN VA EEKIVOLY ATTO BETIKO (PpOPTIO KA
VA KAOTAANYOLY O& apVvNTIKO (pOPETIO. AV DTTAPXE

TTAEOVAOUA KATTOIOL (POPETIOL, TOTE O SUVAUIKES YPAUMES
Oa CekivoLv N Ba TEAEIVOLY ATTEIPOOTA PAKPIA.

o0 O apIBUOC TV YPAUMWY TTOL CEKIVOLY ATTO £VA BETIKO
POETIO N TTANCIAlOLY EVA APVNTIKO (POPTIO Eival
AVAAOYN TOL PETPOL TOL (POPETIOL.

o O1 SLVAUIKES YPAUMES &€V TEUVOVTAIL.




HAekTEIKA Media

o Avvapikeg Npappegs HAekTpIKoL Mediov

Mo éva Betikd @opTiopévo [ éva apvnTikA @OopTIoREVO
cwpatidio, ot SuvapkEg cwpatidio, ot SuvapkEg
YPAUUES £xouv kaTtevBuvaen YPAUUES £xouv kKaTtevBuvaon
QAKTLVIKA TTPOG TA £EW. QAKTLVIKA TTPOG TA LECQA.




HAekTEIKA Media

o Avvapikeg Npappegs HAekTpIKoL Mediov

0 aplBpdg Twv Suvapkwy
YPOULLWY TOV EEKLVOUV QIO TO
B=TIk0 opTio loovTAL PLE TOV
aplBuoé ypappwy mov @Bdavovv oto
QApPVNTIKO popTio.

T T

AVO SUVALKES YPAUUES EEKLVOUV UTTO TO +
2q yw KaBe pia mov teppatilel oo -q.




HAekTOIKO [1edia

o Kivnon copartidiov o¢ OpOYEVES NAEKTPIKO TTESIO
o Yopartibio yalag m Kal popTIoL g

o HAekTPIKO T1ESIO E

o Emraxuvopuevn Kivnon AOY NAEKTOIKNG SLVAUNG
L Y
F, =qFE =ma - azﬁ

0 AV TO CWMATISIO £xEl BETIKO (pOPETIO, N KivnNon TOL &ival

TTPOC TNV KATELOBLVON TOL NAEKTPIKOL TTESIOL

o ANIWG, N Kivnon €ival avTiBeTn TNC KATELOBLYONC TOL
NAEKTPIKOL TTESIOL




HAekTOIKO [1edia

o Napadsiypa:

o OPOVEVEC NAEKTOIKO TTeSIO E g
KATeELBLYON ETTAVW OTO X-AfOVa
avapeoa o€ SLO TTAPAANNAEC
(POPTIOUEVEG TTAGKES TTOL ATTEXOLV
ammooTaocn d, OTTwS OTO OXNUA.
YwuaTidio popTiov +g palac m
APNVETAI ATTO TO CNUEIO A KAl
ETTITAXVLVETAI OTO ONUEIO B.

A) Bpeite Tnv TaxLTNTAO OTN B¢on B.
B) YITOAoyioTe TO A) epoTNUA UE
XPNON EVVOIWV EVEQYEIAC.




HAekTOIKO [1edia

o MNapadsiypa - Avon:

o Yoouartidlo popTiov +g palac m
APNVETAI ATTO TO CNUEIO A KAl
ETTITAXVVETAI OTO Onuaio B.

A) Bpeite TNV ToxumTo oTn B¢on B.
To (.w\A(‘O S\o E/ncc—?/)u QUGQOHM opf)w

> E/\(U?QQVQ‘.EJV'\ Mnm Glo x-o‘g v .

\A(u

- u:+ Qo BDx = 0+ 20.Dx
Sod




HAekTOIKO [1edia

o MNapadsiypa - Avon:

o Yoouartidlo popTiov +g palac m
APNVETAI ATTO TO CNUEIO A KAl
ETTITAXVLVETAI OTO ONUEIo B.

B) YITOAOYiOTE TO A) epOTNUA UE
XPNON EVVOIWV EVEQYEIQG.
N I\\C‘rnl.g,' c«-\.-a}&o ) F¢ chq«wé de\m

SMEeC @ D, o= \M:c = KB-KA‘:ch«—-‘)
= KB: FCCD = .—;-WU;?—?EJ =
2,€4

m

= e [FEE




To NAEKTPOVIO VPIOTATOL PLX ETLTAYXUVET TTPOG TO
KATw (avTiBeTn TOU SLOVOOUATOS TOV NAEKTPLIKOV
medlov, kKat 1 kivnon Tou elvat TapaBoAikn 0co
Bploketal avapeco OTIG TTAGKEC,

HAekTOIKO [1edia

o NMNapadeayua:

o 'Eva NAeKTOOVIO UTTAIVEI i
O€ UIA TTEPIOXN OMOYEVOLG
NAEKTPIKOUL TTESIOL OTTWGC
OTO OXNUA. H apxikn TaxutnNTa

TOUL €ivalu; = 3 X 10° m/s kai
E =200 N/C. To opilOvTiO

A) BPEITE TNV ETITAXLVON TOL NAEKTOOVIOL OCO PPICKETA
AVAPEOCQA OTIC TTAQKEG.

B) YTTOBETOVTAC OTI TO NAEKTOOVIO UTTAiVEl OTO TTESIO TN
XPOVIKN OTIyun t = 0, PPEITE TO XPOVO TTOL EYKATAAEITTEI TO
medio.

[) YITOBETOVTAC OTI N Y-OLVIOTWOA TOL NAEKTOOVIOL OTAV
UTTAIVEI OTO NAEKTPIKO TTESIO eivaly = 0, TTOIA €ival QLT PE
TNV OTTOIA EYKATAAEITTEI TO TTESIO;




To NAEKTPOVIO VPIOTATOL PLX ETLTAYXUVET TTPOG TO
KATw (avTiBeTn TOU SLOVOOUATOS TOV NAEKTPLIKOV
medlov, kKat 1 kivnon Tou elvat TapaBoAikn 0co
Bploketal avapeco OTIG TTAGKEC,

HAekTOIKO [1edia

o MNapadsiypa - Avon:
o H apxikn TaxvuTNTA TOL

givalu; = 3 x 10® m/s kal
E =200 N/C. To opilOVTIO
UNKOGC TV TTAOKV €IVal
[=0.1m.
A) BpEITE TNV €TITAXLVON TOL NAEKTOOVIOL OCO
BpiokeTal avaueca OTIC TTAAKEC.

o gu.\,c(‘c;&o mtéla‘\ &b%ex‘,\m g‘,o:l:; EnTax(. h-;\l nen G;M Y- ;30\& .

m m

"
= -35.190 M
sl




To NAEKTPOVIO VPIOTATOL PLX ETLTAYXUVET TTPOG TO
KATw (avTiBeTn TOU SLOVOOUATOS TOV NAEKTPLIKOV
medlov, kKat 1 kivnon Tou elvat TapaBoAikn 0co
Bploketal avapeco OTIG TTAGKEC,

HAekTOIKO [1edia

o MNapadsiypa - Avon:
o H apxikn TaxvuTNTA TOL
givalu; = 3 x 10® m/s kal
E =200 N/C. To opilOVTIO
UNKOGC TV TTAOKV €IVal
[=0.1m.
B) YTTOBETOVTAG OTI TO NAEKTOOVIO UTTAIVEI OTO TTESIO
TN XPOVIKN oTIiyun t = 0, BEEITE TO XOOVO TTOL
EYKATAAEITTEI TO TTESIO.
DE x-;}wq' <o cw‘.o(’v‘u (‘co mrx’)u N 0‘—&)"" vnw

. - _ 5)( X-33.(6?§
A? Xefrxk*vx"t =¥{— u,‘:K' :




To NAEKTPOVIO VPIOTATOL PLX ETLTAYXUVET TTPOG TO
KATw (avTiBeTn TOU SLOVOOUATOS TOV NAEKTPLIKOV
medlov, kKat 1 kivnon Tou elvat TapaBoAikn 0co
Bploketal avapeco OTIG TTAGKEC,

HAekTOIKO [1edia

o MNapadsiypa - Avon:

o H apxikn TaxvuTNTA TOL
givalu; = 3 x 10® m/s kal
E =200 N/C. To opilOVTIO

UNKOGC TV TTAOKV €IVal
[=0.1m.

[) YTTOBETOVTAC OTI N Y-OLVIOTWOA TOL NAEKTOOVIOL
OTAV UTTAIVEI OTO NAEKTPIKO TTEdIO €ivaly = 0, TToIa

£iVal QLT PE TNV OTTOIA EYKATAAEITTEI TO TTESIO;
Z—rav U,&Swa, < CW\,N-rJ- to ?h\'cc')tfu &,«S.z\,o’)& EntTar). rMvNn .

A e - 1 ( ek (AX)L
) 35:5A+u31£+‘3q‘3.{:6+0'5( M) Uy




A Ili\\\\

Ewkova: Ze pio emitpamella piaAx TAGGUATOS, OL XPWUATIOTES YPOUUES
mov Byalvouv amd TN o@aipa amodetkvoovy TNV VTAPEN LoXUPOV
nAektpikov mediov. Me to vopo tou Gauss, Seixvoupe OTL TO NAEKTPLKO
medio Tov mePIPAAAEL Lo opoLOpOP@A POPTIoUEVT o@aipa elval 6poLo
LE QUTO YUPW ATLO VA GNELAKO POPTILO.

O vopocg tov Gauss




A Ili\\\\

Ewkova: Ze pio emitpamella piaAx TAGGUATOS, OL XPWUATIOTES YPOUUES
mov Byalvouv amd TN o@aipa amodetkvoovy TNV VTAPEN LoXUPOV
nAektpikov mediov. Me to vopo tou Gauss, Seixvoupe OTL TO NAEKTPLKO
medio Tov mePIPAAAEL Lo opoLOpOP@A POPTIoUEVT o@aipa elval 6poLo
LE QUTO YUPW ATLO VA GNELAKO POPTILO.

O vopog Tov Gauss




O vouoc Tou Gauss

o QC TwPAa, BewPNOAUE TO PAIVOUEVO TWV
SLVAUIKWY YOAUUWY TTOIOTIKO

o TwpEa, 6a TO PEAETNOOLUE TTIO KTTOCOTIKON
0 'EOTw £va OpOYEVEC NAEKTPIKO TTESIO

o O1 SLVAUIKES YPAUWES TTEQVOLYV
KAQBeTa TNV empaveld epPRadou A

0 OouunBeiTe: TTLKVOTNTA YPAUUWV
AVAAOYN TOL PETPOL TOL TTESIOL

o O apIBuOC YOAUUWY €ival AVAAOYOC
TOUL YIVOopevoL EA

o AUTO TO YIVOUEVO OVOPALETAl NAEKTPIKNA pon Pf

\
~>

—
=

\\t\\




O vouoc Tou Gauss

(o] H)\CKTPIKI’] POI’] 0 ap1BpdG TV ypappmy mov

TEPVOVV Ao TNV eTMQAvela A |
elvat o (8106 pe Tov apldpo Twv

o AV n emMPAVveIa eV €ival KOBETN g
TOTE N NAEKTPIKN ©ON SIVETAI WG emupdvela 4.
bp =FEA, = EA cos(0)

A

o Emiong, 1o medio ytmropei va Ny —__——
EIVAl OUOYEVEC.
o MTTopEi va YETAPAAAETAI PE TNV
amdoTaAoN N PE TNV ETTIPAVEIO
o O TTapATTAV® OPICHOC £XEl VONUA YIA MIKOEC
ETTIPAVEIEC UE OTABEPO NAEKTPIKO TTESIO

A




O vouoc Tou Gauss

o HAekTpIkn Pon

o MIa YEVIKN ETTIPAVEIQ UTTOPEI
VA XWPEIOTE O€ TTOAD HIKOO
OTOIXEIO ETIPAVEIAC KABEVA JE
euPado AA

To nAekTpikod edlo oymuatifet

. , >
ywvia 6, peto dievuopa AA, oV
oplleTtal w¢ k&BeTO 0TO OTOLYELWDEG
TUNUQ TNG EMLPAVELXG.

o AG opicovpe TO diIavuoua AA; TOL
OTTOIOL TO WETOO ICOVTAl JE TO
EUPASOV TOL I-OOTOL OTOIXEIOL

o To Siavooua AavTo €ival KOBETO OTO
OTOIXEIO EUPASOL AA; TNG ETTIPAVEIAG

0 'ECTG OTI TO NAEKTEIKO TTESIO gival E; oTn BEon auTh Kal
oxnUaTidel YeVia 8; pe To SIAVLOoUa AA;




O vouoc Tou Gauss

o HA&KTlen Pon To nAekTpikod edlo oymuatifet
yovia 6; peto Sidvuopa Axi,ﬁov

o H n)\aKTleh por‘] HéO_CI C”Té Tr]V oplleTal WG KADETO OTO OTOLYELWOEG
ETTIPAVEIA QLT gival T TG empves.
®p. = E;AA; cos(6;)

o To TapATTAVE UTTOPEI VA YOAPE G
®g, = E; - AA;
O TTOUL €IVAI TO YVWOTO HAC E0WTEPIKO
YIVOUEVO
o ABP0oIlOVTAC TNV NAEKTPIKN POn YIa
KAOE HIKPO OTOIXEIO

(DE — j E g dA
ETLPAVELX

-




O vouoc Tou Gauss

o HAekTpIkn Pon

0 MAC evEIAPEOOLY Ol KAEIOTEC ETTIPAVEIEC YIA TOV
LDTTOAOYIOUO TNG PONG

o MIa KAEIOTN €TTIPAVEIA XWPI(EI TO XWPO OE PIO ECWTEPIKN
KAl JIa eEDTEPIKN TTEPIOXN, XWEIC VA UTTopEl Katmolog va ||
KIVNBEi atto TOV £VA XWPO OTOV AANO XWPEIC va SiIaoxioel
TNV ETTIPAVEIA TOL XWEOL

o .X. N emMpaved Piag oPpaipag

o AG S0LE TPEIC SIAPOPETIKES TTEQITITWOEIC




O vouoc Tou Gauss

o HAekTpIkn Pon —————




O vouoc Tou Gauss

o HAekTpIkn Pon

o A TOV LTTOAOYICUO TNG NAEKTPIKNG PONG O€ JIa
KAEIOTN €TTIPAVEID

¢E=fﬁ-dﬁ=7§EndA

ue E,, TN OLVIOTWOA TOL NAEKTPIKOL TTESIOL KABETN
oTNV €MMPAVEIQ




O vouoc Tou Gauss

o Napadsayua:

0 OEWPENOTE £VA OUOIOPOPPO NAEKTOIKO TTeSIO E e
TTOOCAVATONCOUO OTO X-OEOVA TOL XWEOL. Evacg
KOﬁog L€ ur']Kog aKuNG | TotroBeteital oTo 11edio,

OTTWC OTO OXNUA. Bpeite TNV NAEKTPIKN pon SIAUECOL
TNG ETTIPAVEIAG TOL KOPROV.




O vopoc Tou Gauss T

o MNapadsiypa - Avon: ELA,

0 Bpeite TNV NAEKTPOIKNA pon 6|ouaco NG amcp £1aC
TOL KLPOV.




O vouoc Tou Gauss

o O vopog Tov Gauss

o YTTAPXEl APAYE KATTOIA OXEON METAEL TNG NAEKTOIKNG
OONC O€ UIA KAEIOTN ETTIPAVEIQ KAl TOL POPTIOL TTOL
TTEQIKAEIETAI OE ALTNV;

o H ammavtnon eival NAI, kal autn n oxeon ovopadetail
vouog Tov Gauss
o Eival BepeANIicobouc onNUAciag oTn PEAETN NAEKTPIKGV TTESIOV

o H KAEIOTN ETMIPAVEIQ AEYETAI TTOAANEC POPEC KAl
ykaovoiavn (Gaussian)




O vouoc Tou Gauss

Otav to @optio BplokeTal oto
KEVTPO TNG caipag, To NAEKTPLKO
medlo elval mavtov kdBeto atnv
empavela kal otabepo o< peTpo.

o O vopog Tov Gauss
o 'EoTw €va BeTIKO (pOPETIO g OTO
KEVTOO HIOC OPpaipac akTivag r
o To HETPO TOL NAEKTPIKOUL TTESIOL
eivail .
E - keT_z
o O1 SBLVAUIKES YPAUUEGS €ival
TTAVTOL KABETEC OTNV ETIPAVEID
NG OPAIPAG
o Apa 1o nA. edio E giva )
TTAPAAANAO OTO SiIavuoua AA

o ApPAa N NAEKTPIKN pon Ba civail
ch:jgidZ:ngdA:EfdA

ZEULPLK)
ylcaoumavn
ETPAVELX

AN




O vouoc Tou Gauss

o O Vopog TOL Gq USS ‘Otav to @optio BploketalL oto
KEVTPO TNG caipag, To NAEKTPLKO
medlo elval mavtov kdBeto atnv

q 2
cI)E — Ef dA = ke T_Z (4‘77,'7" ) empavela kaL otabspd o pérpo.

= 4rtk,q \ E
: : . Zaipu
YIATI N ETTIPAVEIQ EIVAI yKaovoLavi AA

E‘]TL(P{IVEL{I

OPaIpIKN
0 OUWCG k, = 1/4me, \
o Apd TEAIKO




H nAektpkn pon elvain iSa
SLAPUEGOV OAWVY TWV ETTLPAVELWV.

O vopuocg touv GAuss T

o O vopog Tov Gauss

o Kai 11 8a couPei av n emepaveia
Sev gival opalpIKn;

o Eirrape OTI N NAEKTPIKN pon eival
AvAaAoyn TOL APIBUOL TV SLVA-
UKV YPAUUWY TTOL TTEPVOLYV HECT
ATTO UIA ETIPAVEIQ

o To oxNua &¢ixvel OTI O APIBUOC ALTOC
€ival I610C € OAEC TIC ETTIPAVEIEC!

o H S, eival opaipikn, apa @ = q/¢€,

o APQ N NAEKTPIKN pon Siauéoouv omolacdNIToTe KAEIOTNG
EMPAVEIAS YOPW ATTO Eva ONUEIAKO POoPTIO g &ival Oy =
q/€o Kal gival ave€apTnTn amo 1o oXnNua mng.




O aplOpog TwV YpaLLLwY TToU
Pmaivouv oTnv eTmupaveLa
LoOUTAL PLE UTOV TIOV Byaivouv.

O vouoc Tou Gauss

o O vopog Tov Gauss

o Kai 11 6a cuuPei TO POETIO Eival
€€ ATTO TNV EMPAVEIQ;

o KaBe Suvapikn Ypauun TToL EI0EP-

XETAI OTNV ETTIPAVEIA ByaAivel ATTO
KATTOIO OANO PEQOC TNG

o O apIBuOC TWV YPAUUWY TTOL UTTAIVOLY ICOUTAl JE
ALTOV TTOL Pyaivouyv

o0 APQa N NAEKTPIKN poN SIAUECOL JIAC KAEIOTNG
ETTIPAVEIAC TTOL SEV TTEPIEXEI POETIO €ival uNéEv!




H nAektpkn pon elvain iSa
SLAPUEGOV OAWVY TWV ETTLPAVELWV.

ETTavaAnuwn...

o O vopog Tov Gauss

o Kai 11 8a couPei av n emepaveia
Sev eival o@alpIkn;

o Eirrape OTI N NAEKTPIKN pon eival
AvAaAoyn TOL APIBUOL TV SLVA-
UKV YPAUUWY TTOL TTEPVOLYV HECT
ATTO UIA ETIPAVEIQ

o To oxNua &¢ixvel OTI O APIBUOC ALTOC
€ival I610C € OAEC TIC ETTIPAVEIEC!

o H S, eival opaipikn, apa @ = q/¢€,

o APQ N NAEKTPIKN pon Siauéoouv omolacdNIToTe KAEIOTNG
EMPAVEIAS YOPW ATTO Eva ONUEIAKO POoPTIO g &ival Oy =
q/€o Kal gival ave€apTnTn amo 1o oXnNua mng.




O aplOpog TwV YpaLLLwY TToU
Pmaivouv oTnv eTmupaveLa
LoOUTAL PLE UTOV TIOV Byaivouv.

ErTavaAnun...

o O vopog Tov Gauss

o Kai 11 6a cuuPei TO POETIO Eival
€€ ATTO TNV EMPAVEIQ;

o KaBe Suvapikn Ypauun TToL EI0EP-

XETAI OTNV ETTIPAVEIA ByaAivel ATTO
KATTOIO OANO PEQOC TNG

o O apIBuOC TWV YPAUUWY TTOL UTTAIVOLY ICOUTAl JE
ALTOV TTOL Pyaivouyv

o0 APQa N NAEKTPIKN poN SIAUECOL JIAC KAEIOTNG
ETTIPAVEIAC TTOL SEV TTEPIEXEI POETIO €ival uNéEv!




O vouoc Tou Gauss

o O vopog Tov Gauss

0 AG ETTEKTEIVOLUE TA ATTOTEAEOUATA UAG O€ SLO YEVIKEG
TTEQITTITWOEIC:

o 1) MoAANG onuEIaKa PpOoETIa

0 2) TuveEXNC KATavoun popTiov




O vouoc Tou Gauss

o O vopog Tov Gauss
o A TTOANG (€0TW M) onueiaka

To @optio g4 d6¢ ovvelo@EpPeL 0TV
NAEKTPLKI) PON KAULAG ETILPAVELAG
emeldn Bploketal eKTOG OAWV TwV
ETILPAVELDV.

(POPTIA, EXOLUE

o NMapabeiyua:
o & = q,/€p YIQ TNV EMPAVEIA S
0 &g = (q2+q3)/€o YIO TNV S
od,=0viaTNVS"
o To popTio g4 ¢ CLVEICPEPEI
NAEKTOIKN ©ON O€ KAUIA ETTIPAVE

(@




O vouoc Tou Gauss

o O vopog Tov Gauss

ETTIPAVEIAC KAI g4, TO OLVOAIKO POPTIO EVTOC TNG
ETTIPAVEIAC

o Mpoooxn o10 eENC: TO E €ival TO NAEKTOIKO TTESIO TTOUL
TTOOEQXETAI ATTO CLVEICPOPES ATTO POPTIA TOCO
EVTOG OO0 Kal EKTOG TNC £TTipavelag!




O vopuocg touv GAuss

o O vopog Tov Gauss

o O vouocg Touv Gauss UTTOPEI va pavei XPNOIWOC YIa
TNV EKTIUNON TOL NAEKTPIKOL TTESIOL OTAV N KATAVOUN
POPTIOL EIVAI COUMPETPIKN

o ALTO CLUPaIVEl HE KATAAANAN ETTIAOYN YKAOLOIAVNG

(KAEIOTAC) eM@AVEIAS OTTOL TO SIAVLCOUA dA OTO
OANOKANPWUa opileTal KAl LTTOAOYICETAI ATTAC

o EmimTAEoV, TTRETTEl VA EKPETOAANELOUAOTE TN CLUMETPIA
TNG KATAVOMNC POETIOL YIA VA BYAAOLUE TO
NAEKTPIKO TTESIO E eKTOC OAOKANOOUATOC

o0 Av &gV UTTOPOLPE VA BOOVUE KIA TETOIA ETTIPAVEIQ, O

vOuog Tou Gauss IoXLEl AKOUA, AAAQ &€ pag eivail
XPNOIWOC OTNV €VPECN TOL NAEKTOIKOL TTESIOL




O vouoc Tou Gauss

o O vopog Tov Gauss

o [petTel AOITTOV va ETMIAEEOLE UIA ETTIGAVEIQ N OTTOIA VA
IKOVOTTOIEI PIa N TTEPICOCOTEPES ATTO TIC TTAPAKATM
OLVONKEC:

H TIuN TOL NAEKTPIKOUL TTESIOL PTTOPEI VO BewpNnOEi
OTABEPN AOY CLUUETPIAC ETTAVW O€ OAN TNV ETTIPAVEID
TO ECWTEPIKO YIVOUEVO TOL VOUOL TOL GAUss UTTOPEI VA
EKPPAOTE OC ATTAO AAVERPIKO VIvOouevo EdA, SnA. Ta E kal
dA eival TapAANAQ

TO ECWTEPIKO YIVOUEVO €ival uNSEV YIATI TA TTAPATTAVD
SlavLoUATAa Eival KOBETa

TO NAEKTPIKO TTESIO Eival uNdEv O€ Eva TUNUA ETIPAVEIAC




O vouoc Tou Gauss

¥
° r r r

(o |'|CIpC|5£IY|.ICI. M onpeia exctés opaipas, pua

LY &N, GOALPLKT] YKOOUGLOVT|

ETLPAVELX LE (610 KEVTPO UE TN

o MlG UOVCDIJéVn O-Tapar'] o@aipa propel va emAgyel
OPaipa AKTIVAC a EXEl /'
OUOIOMOP}N TTLKVOTNTA

(POPTIOL p € OANO TOV OYKO

TNC KAl PEPEI TLVOAIKO

OETIKO popTIO Q.

A) YTTOAOYIOTE TO PETPO " reovoiavi

cpalpa

TOL NAEKTPIKOL TTediov o8
EVA ONUEIO EKTOC TNG
opaipag

B) YTTOAOYIOTE TO UETOO TOUL
NAEKTPIKOL TTESIOL O€ £va
ONUEIO EVTOC TNC OPAipAC

I'a onpeia evtog g cpaipag,
L0 CQALPLKT] YKAOUGLAVT
ETLPAVELN 1€ AKTIVA [ULKPOTEPT)
™m¢ o@aipag pmopsl va
emAeyel.

Tkaovoavn
oc@aipa




g)JA = E\j’)agé C(Ecu()\x:r\) ?f"?‘;“'u

2
O vouog ToL Gauss .
o Napadsypa - Adon: N g

En\Goveae
o Mia uovoouavn OTepan opaipa C]KTIVCIQ a EXEl oumouoz)cpn
TTOKVOTNTA (POPTIOL p G OAO TOV OYKO TNG KAl PEPEI
OLVOAIKO BETIKO POPTIO Q.
A) YTTOANOYIOTE TO PHETPO TOL NAEKTPIKOL TTESIOL O€ Eva
ONUEIO EKTOC TNG ocpoipog
qquueu}c [ T E T f\ecvi\h"q e)(u GC(MPMM “’H’é tem

&\\126/0.\,8 CC(MQUW\ bqueuC\ q\/v: &l\l%wv&q o(fo.vm - .

). E//JA (cV\Sm\q 2)




65xm —= \A=

O vouocg 1oL Gauss p=

o Napadeypa - Avon: Via = Jar?

o MIO HOVWUEVN OTEPEN OPAIPA AKTIVAC A £XEl OPUOIOPOPPN
TTUKVOTNTA POPTIOL p GE OAO TOV OYKO TNG KAl PEPEI

OLVOAIKO BETIKO popTio Q.

B) Yrro)\oyicTa TO uéTpo TOL NAEKTPIKOL TTESiOL O€ £va

O-nuelo g\/TOg Tng O_(PCHQCIQ TN onpeia extog apaipag, pio
S’M’)f-o o-\,é c%ufw-v\ b"“"”““vh usyci?}n,atpumqlmﬁynfuouamvﬁ

emupavela pe 6o kévtpo pe
o@aipa pmopsi va emAsysl.

Sgovue  anuves p Q.
\kavororcivism ot cudiarnes (L,2): /

Aew 9 < §E.dA - E ){;JA =
C]'m - P\/M - an’sﬂ
c
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O vouoc Tou Gauss
o Napadsiypa:

0 BPEITE TO NAEKTPIKO oo

ETLPAVELX

medio o€ amooTaon
r Ao pIa Yo auun

OETIKA POPTIOUEVN
KAl ATTEIPOL PNKOLC.
H ypoauun €xel ota-
OePO PpoPTIO Ava
Hovada uNKoug A.
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O vopog Tou Gauss

o MNapadsiypa - Avon:

o Bpeite TO NAekTPIKO TTESIO OF drrc')GToonEr
ATTO MIA YPAUMN BETIKA pOPTIOHEVN KAl
orraipou ur']Koug H ypouur'] £xEl OTABEPO
POPTIO AVA povada PNKOG A.
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O vouoc Tou Gauss

o Napadsiypa:
0 Bpeite TO NAEKTPIKO TTESIO AOYW UIAC ATTEIONC ETIPAVEIAC
OETIKA POPTIOUEVNC UE OUOIOUOOPN ETTIPAVEIAKN
KATAVOUN (poPTIOL O.
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O vouoc Tou Gauss
o MNapadsiypa — Avon:

o0 BpEiTe TO NAEKTPIKO TTESIO AOYW UIAG ATTEIONG
ETTIPAVEIAG OETIKA POPTIOUEVNG UE OUOIO-
HOPE®N ETIPAVEIAKN KATAVOMN PpOPTIOL O.
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O vopuoc Tou Gauss

o Aywyoi — HAekTpIiko Medio
o MT1TOpEI Kaveic va &¢gifel OTI Evag

OTEPEOC AYWYOC OE NAEKTOOOTATIKN

ICOPPOTTIA £XEI TIC AKOAOLOEC 1610TNTEC

o To NAEKTPIKO TTESIO AKPIPWC €€ ATTO
TOV AYWYO €ival KOBETO OTNV ETTIPAVEIQ TOL KAl EXEI
UETOO E = a/¢,

0 To NAEKTPIKO TTESIO EVTOC TOL AYWYOUL Eival undev
O ...€iTE O AYWYOC €ival CLUTTAYNG EITE KKOLPIOTH

0 AV O AYWYOC €ival HOVWPEVOC KAl PEPEI POPTIO, TO
POPTIO PPICKETAI OTNV ETTIPAVEIQ TOL

0 Y€ EVAV ayWYO aKABOPIOTOL OXNUATOG, N ETTIPAVEIAKN
TTUKVOTNTA (POPTIOL EivVAl JEYAADTEON EKEI TTOL N
KLOTOTNTA TOUL EIVAI HEYOAALTEQON




Ewova: Ot Swxdikacieg mouv ovpfaivouv katd Tn SlapKeld ULoG
Katoy(iSag TpoKaAoUV HEYAAEG Sla@OPEG MAEKTPLKOU  SUVOpLKOU
AVAPECSK 0T OUVVEQX Kol oTo €8a@oG. To amotéAeoua QuThg NG
SLPopag ivat P NAEKTPLKI] EKPOPTLOT) TIOV T AEUE KKEPOUVOY», OTIWG
OTNV ELKOVAL.

HAeKTOIKO ALVAUIKO




Ewova: Ot Swxdikacieg mouv ovpfaivouv katd Tn SlapKeld ULoG
Katoy(iSag TpoKaAoUV HEYAAEG Sla@OPEG MAEKTPLKOU  SUVOpLKOU
AVAPECSK 0T OUVVEQX Kol oTo €8a@oG. To amotéAeoua QuThg NG
SLPopag ivat P NAEKTPLKI] EKPOPTLOT) TIOV T AEUE KKEPOUVOY», OTIWG
OTNV ELKOVAL.

HAtkTPIKO ALVapIKO




HAEKTPIKO ALVAUIKO

o Elocayoyn

O XTN WEAETN TOL NAEKTPIOUOL WG TWEA, TOV OXETIOAUE
LE TNV £VVOIQ TNG NAEKTPIKNG SLuvaung

o TwPa, B0 CLOXETIOOLUE TA NAEKTOIKA (PAIVOUEVA HE

TNV £VVOIQ TNG EVEQYEIAC
0 ©a opPIcCOLUE TNV £VVOIA TOL NAEKTPIKOL SLVAUIKOL
0 Oa TTEPIYPAWOLUE PAIVOUEVA JE MEYAADTEQON ELKOAIC
aTT’ OTI hE XpNon TeSIV Kal SLVAUEWYV

0 To NAEKTPIKO SLVAUIKO £XEl HEYAAN EPAPUOYN OTN
AEITOLEYIA TV NAEKTOIKWV KUKAWUATWY KAl
OLOKELV




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAMIKO

o 'EoT® £va @opTio g TomobeTeital o€ NA. edio E
o Avvaun F, = gE QOKEITAI OTO POPTIO

o H Sbvapn cival ocvvTNENTIKA
o 'EoTw 1O popTio KAl TO TTESIO WC £€va cLOoTNUA

o H nAekTp. SLVAUN eival ECWTEDIKN SLVAUN OE ALTO
o OT110TE TO POPTIO PTTOPEI VA KIVNOE AOYW TNG SLVAUNG
0 APQd TO £PYO TNG €iVAI ECWTEPIKO OTO OLOTNUA
o H SVvapun ogeileTal oTo TTESIO

o Apa TO TTESIO TTAPAYEl EOWTEPIKO £OYO OTO CLOTNUA

o 'Ommw¢ akpIPwWS N Paputnta (BapuTiko 11EdI0) OTO CLOTNUA
Nc-PIRAIOL, OTAV ALTO APVETAI VA TTECElI ATTO LYOCS




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAUIKO

o Na pia atreipooTr HETATOTTION dS EVOC ONUEIAKOL (PpOPTIOL
o€ £va NAEKTPIKO T1EdIO

o To £€pyO TNG NAEKTP. SOVAPNG eival W, = E, - d§ = gE - d§
0 OLUNDBEITE: TO £OYO MIAC ECWTEPIKNG SLVAUNG O€ £va
OLOTNUA ICOVTAI JE TNV APVNTIKN PETARBOAN TS SLVAUIKNG
TOL evEQYEIAC (€60): NAEKTPIKNG SLVAUIKNG EvEPYEIAS)
Wint - —dU

o Apd

dU = W, = —qE - d§
o lNa TEmEPATUEVN PETATOTTION ATTO TO onueio (A) oTto (B)
gival

Aev e€apTATAl AQTTO TO

B
AU = _qf F.4s < | Hovorarm
J (cuvTnENnTiKn dLvaun)!




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAUIKO
o [Na pia cvyKekpIpEVN B£oN TOL POPTIOL OTO TTESIO, TO
oLOTNUA £XEl PIa SLVAUIKN evepyela U
0 Y& OXEON WE PIa BEoN OTTOL £xel SLVAIKN evepyela O
o AlaipovTtac tn U pe 10 cpoplT]io
V=—
q
TO OTTOI0 OVOPALETAI NAEKTPIKO SLVAUIKO V
o H Siapopa Suvapikoo opiletal WS N YETAROAN oTNV
NAEKTOIKN SLVAUIKN EVEQYEIQ TOL CLOTNHUATOC OTAV £Va
(POPTIO g METAKIVEITAI METALL SLO onueiwV (A) kai (B), sia
TO (POPTIO ALTO: I

ds : peratomon
peTagL SLO
onueiwv A, B oTto
XWPO




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAMIKO

B
sz—fﬁ-cﬁ

A
o Agv €€apTATAl ATTO TO POPTIO g, TTAPA POVO ATTO TO
NAEKTPIKO TTESIO!

o 'OTwC Kal he TN SLVAUIKN EVEQYEIQ TTOL EXOLME &€l WC
TWEA (BAPLTIKN, EAACTIKN), HOVO SIAPOPEC
SLVAUIKOL £XOLV CNUACIA

o [TOAANEC POPEC OPICOLIE EUEIC EVA ONUEIO TOL NAEKTPIKOUL
TESIO WC PNSEVIKOL SLVAUIKOUL




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAUIKO

o lpoooxn: N d1apopa SLVAUIKOL bev Eival TO 610 e TN
SIAPOoPA SLVAUIKNG EVEQYEIAC
o H dilapopd SuvapikoL PeTatL (A) kar (B) vrapxel
ATTOKAEIOTIKA AOY@W MIAC TTNYNS POPTIOL KAl EEAPTATAI ATTO
TNV KATAVOMIN ALTAG
o MNa va uTTapxel SIAPOPA SLVAUIKNG EVEQYEIAGS, TTOETTEI VO
LTTAPXEI EVA CLOTNUA PE TOLAAQXIOTOV SLO POETIA!

o H duvauikn evepyeia AvnKel OTO CLOTNUA KAl AANAZEl HOVOV AV
EVa POPTIO PETAKIVNBE O€ OXEON pe TN BEoN NEEUIAG TOL
oLOTNUATOG!

O YKEPTEITE TO OPOIA PE TO NAEKTPIKO TTESIO. ..
o To medio LTTAPXEI AOYW UIAC TTNYNS POPTIOL

o HnA. dbvaun eyeiperal o€ AANO POPTIO OTO XWPEO TOL
TESIOL
o AttaitovuvTal SnAadn TovAaxiIoTov SLO PpopETial




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAMIKO
0 AC BePNOOLUE TWPEA TNV TTEQITITWON OTTOL KATTOIO
£EWTEPIKN SLVAUN PETAKIVEI EVA POPETIO OTO TTESIO
o ATTO eva onueio (A) oe eva (B)
o XwpPIic va aAANalel TNV KIVATIKA TOL EVEQYEID
o AANQZEI OpC N dvuvapikn evepyelal

o To €pyo avTNS TNS dvvauncg Ba eivai:

W, = AU = gAV

0 To NAEKTPIKO SLVAUIKO PETOA SLVAUIKN EVEQYEID AVA
uovada poprTiov: J/C = Volt (V)
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HAEKTPIKO ALVAUIKO

o Alapopa Avvapikoo
0 AC ATTAOTTOINCOLPE TA TTEPAYHATA ©
0 'EOTw £va OpoYEVEC NAEKTPIKO TTESIO

o AG LTTOAOYIoOLUE TN AV AVAUETT
ota onueia (A), (B), amootaonc d
o H peraTormon s ammo 10 (A) oTo (B)
€ival TTAPAAANNAN OTIC SLVAUIKES
YOOUMES

Y

E

B B B
VB—VA=AV=—jE-d§=—JEdscos(O)=—Ejds=—Ed
A A A

o Apa
AV = —FEd




AU
/-BU - — Otav £éva BeTikd @opTio petakl-
veltatl amd to (A) oto (B), nnAs-

' KTPLKT] QUVALKT] EVEPYELX TOU

HAEKTOIKO ALVOUIKO | speriuasspopriomnzsio spat

o Alapopa Avvapikov
0 AG BEENOCOLUE TWEA EVA POPTIO +Q
TTOL KIVEITaI atro 1O (A) oTO (B)

o Tote AU = qAV,5 = —qEd

o BAemmovpe o1 AU <0
o ALTO onuaAivel OTI N SLVAUIKN EVEQYEID
TOL CLOTNUATOC PBivel OTAV TO 6£T||§é Y Y

(POETIO KATELOVLVETAI TTOOG TNV KATEL-  E

Buvon TV SLVAUIKWY YOAUUGWY
o Apa, av apnoovpe otn B¢on (A) eva gpopTtio g > 0, auTo

Oa KIvNBEi TTPOC TA «KATWH AOYW NAEKTO. SLVAUNG

o APQ €MTAXLVETAI = ATTOKTA KIVNTIKN EVEQYEID

0 'O00 TIPOXWPEA TTPOG TA KAT®W, N SLVAUIKF EVEPYEID TOL

OLOTNHATOC POPTIO-TTESIO peIcvETAll
o0 XAG ekTANcoel auTo; © MaTi cvuPaivelr;
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HAEKTPIKO ALVAUIKO

o Alapopa Avvapikov
o AG Bewpnoovue —oTtnV idla S1IaTaén - TwEA Eva pOPETIO —q
TTOL KIvEiTal atto 10 (B) oto (A) (6¢ yiveTral va KivnBei A — B) I
o Tote AU = —qAVyz_,, = —q(Ed) = —qEd
(ApoL TWPEA PETEPAWE AVg_, 4 KAl OXI AV g)
o BAeTovpe o1 TaAl AU < 0!
o ALDTO onNUaivel OTI N SLVAUIKN EVEQYEIQ TOL CLOTAHUATOG

PBivel Eava OTAV TO ApVNTIKO POPETIO KATELOLVETAI TTOOG
AVTIOETN KATELOLYVON ATTO TNV KATELOLYVON TV SLVAUIKWYV

YPAPU®V

o Apa, av apnoovpe otn B¢on (B) eva popTtio g <0, avto
Oa KIvNBei TTPOC TA «TTAVEN AOYW NAEKTO. SLVAUNG
o APJ ETTITAXVVETAI = ATTOKTA KIVNTIKN EVEQYEIT

o0 'O00 TPEOXWPEA TTPOC TA TTAVE, N SLVAUIKN EVEQYEIQ TOL
OLOTNHATOC POPTIO-TTESIO PEICOVETAIL.




To onuelo (B) eivalr onueio
XUUNAOTEPOU NAEKTPLKOU
SuvaukoV amd to onueio (A).

HAEKTPIKO ALVAUIKO

o Alagpopa Avvapikov
o AG yavn<st')couu£ chpo

o 'ECTG OTI N YETATOTION S ATTO TO (A)
oT0 (B) AEN eival TapaAANAn oTig
SLVAUIKEC YOAUMES

o) TOTE Ta onueia (B), ((;) elval O‘nu,aia
(6LoL NAsKkTPLKOU SUVALLKOU.

B B
AV1=—jE'd§=—E-jd§=—§-§=—E5cos(9)=—
A

A
o Apd yia To oLOTNUA TTESIO-POETIO
AU = —qE - § = —qEd
o ‘Ouwc cibape IV OTI
Cc Cc

AV2=—jE-d§=—E-jd§=—E-§=—Ed
A A
O ILUTEQACUA: OAQ TA ONUEIA TTOL BPICKOVTAI OE ETTITTESO KAOETO
OTO TTESIO £XOLV (610 SLVAUIKO (ICOSLVANIKN ETIPAVEIQ)




HAEKTPIKO ALVAUIKO

o Ailapopa Avvapikoo

B

o (uikpO) Mapabeiyua:

o [10I0 TO UETOO TOL NAEKTPIKOU TTESIOL AVAUETQA OTIC
TTAGKeC A, B, Tou arrexouvv d=0.3 cm;

o ATTavTnon:
V
IAV| = Ed = E =




HAEKTPIKO ALVAUIKO

o Napadsiypa:
o 'Eva TTpwTOVIO agnveTal AtTo
TO ONUEIO (A) O& OUOYEVEC NA.
TeSio YETPOL 8 X 104%.

TO TTOWTOVIO LTTOKEITAI O€ PYETATOTTION METPOL d =

0.5 m OTO onueio (B) oTnv kateLBLVVON ToL E. Bpeite
TNV TAXLTNTA TOL TTPWTOVIOL AUECKC PETA TN
UETATOTTION TOL. OcwpPNoTe OTI g = 1.6 X 10717 C kal
m, = 1.67 X 10727 kg.




HAEKTPIKO ALVAUIKO
o MNapadsiypa - Avon:

o Eva mpwTOVIO apnveTal atmto TO onueio (A)
O€ OPOYEVEC NA. TTESIO PETPOL 8 X 104%
TO TTEPWTOVIO LTTOKEITAI OE PETATOTTION
ueTpoL d = 0.5 m oto onueio (B) otnv
KoTaoeuvcn Tou E. Bpeite v TAXLTNTA TOL TTPWTOVIOL APECWGS PETA TN
HETATOTTION TOL. OeWPENOTE OTI g = 1.6 X 1077 € kaIm, = 1.67 x 10727 kg.

) l—(é,&so > c\ew‘ro\,m e CUC‘Tnl.c( N~ uno\,evw\,é\lb

w =0 = Ak, +AIA




HAEKTPIKO ALVAUIKO

o HAekTpIKO Avvapikd amd onuelaka
popTia ®
AC eaoogr']couga TWOEA OTI EXOLUE EVA
ONUEIAKO POPTIO +Q
=£OOLME OTI LTTAPXEI AKTIVIKO NAEKTOIKO

medio YOP TOL

AC BpoLuE TO SLVAUIKO O€ ATTOCTACN I

ATT'TO POPTIO, EEKIVEOVTAG ATTO TO YEVIKO
! ! ' 01 8vo Stakekoppévol KUKAOL

OPIGHO TNG 6ICKPOpO€ 6UVOHIKOU VAT PLOTOVV TOUEG OQALPLKWDV
B B ETUPAVELOV LE (510 SuVaLLKO.




¥ Vpoke T
Y.

D

HAEKTOIKO ALVAUIKO V=L

o
0 HAEKTPIKO ALVAMIKO ATTO CNMEIAKA

popTia
B

AV=—J

A
o O110TE

1 1

AV = keq(———)=Vs'VA *
B TIa

o BAetTETE OTI €ival aveEQpTNTO TNG

S1adpouNG
. . . . Ot dvo dlakekopLpévol kUKAoL
o ApCI TO TT€6IO €lval oovrnpenTiko AVATIAPLOTOVY TOPEG GQALPIKMY

' ' ' : EMLPOVELWV [LE (510 SUVALIKO.
o Emiong, e€aptaTal yOvo ATro 1A 13




HAEKTPIKO ALVAUIKO

0 HAEKTPIKO ALVAMIKO ATTO CNMEIAKA
popTia
0 YuvNBWCS BewpoLE OTIV = 0 o€ Eva
onueio (A) OTToL 1y, =

0 To NAEKTPIKO SLVAUIKO AOYW
ONUEIAKOL POPTIOL O ATTOOTACN T
ATTO TO (POPETIO Eival

q

V:ke;

o [a TTOANG pOoETIq,

Ot dvo dlakekopLpévol kUKAoL

V =k ﬁ - v QVOTIOPLOTOVY TOEG GQULPLKWV
e . EMLEAVELWV LE (510 SuVaLKO.
- 17 T L
l




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVAUIKO ATTO ONUEIAKA PpopTia
o [a &va popTIO g, TTOL £PXETAI OTO TTESIO POPTIOL g TE
ATTOOTACN Ty, MEOW €EWTEPIKNG SLVAUNG EpyoL W = g, AV
o To ¢pyo W peTaTpETIETAl O SLVAUIKN EvEQYEIQ U TOL o
OLOTAUATOC TV POPTIWV

o0 Ouwc W = AU, Qpa N NAEKTPIKN SLVAUIKN EVEQYEIQ EVOC
(eLYOLG POETIWV Eival
AU=W =q,AV & U—0 =g, (kefl—Z—o) <—>[U - ke"lﬂ

T12

o Av U > 0, TO £pYO TNG SLVAUNG Eival BETIKO

o Ta popTia amwboLvTal, APa TTPETTEN VA TTAPAxOE Epyo ammo TNV
e€TEQIKN SLVAUN YIO VA TA PEPEI O€ ATTOOTACN 175

o Av U < 0, TO £pYO TNG SLVAUNG Eival APVNTIKO
o Xpealeral Sbvaun avtiBeTn TNV PETATOTTION (EAEN) TGV POPTIV




HAEKTPIKO ALVAUIKO

o HAeKTPIKO ALVANIKO ATTO TNUEIAKA PpopTIa

o Na &va popPTIO g, TTOL EPXETAI OTO TTESIO POPTIOL (4
O€ AQTTOOTACN 175 MECW EEWTEPIKNG SLVAUNG

U=k, d19>2
T12

o [Na TTOANG pOoETIq,

U=k82qiqj i<
rij

o ABpoilovpuE OAEC TIC TIMEC SLVAMIKNG EVEQYEIAC TTOL
opeihovTal o€ eva (eLYOC POPTIWV




HAEKTPIKO ALVAUIKO
o Napadsiypa:

o 'Eva popTio q; = 2 uC PpiockeTal oTnV apxn TV afOVwy, evw £va
PpOETIO g, = —6 uC otn B¢on (0, 3) m.
A) Bpeite TO CLVONKO NAEKTPIKO SLVAUIKO OTO CNUEIO P e
OLVTETAYUEVEG (4,0) m.

B) Bpeite TN peTaPoAn TNS SLVAUIKNC EVEQYEIAS TOL CLOTHUATOC
TV SLO POPTIWV, CLV EVA TPITO POPTIO g3 = 3 uC, OTAV TO
TEAELTAIO EOXETAI ATTO TO drraylpo OTO onueio P.

T $ —6.00 p.C

3.00 m




HAEKTPIKO ALVAUIKO
o MNapadsiypa - Avon:

o 'Eva popTio q; = 2 uC PpiockeTal oTnV apxn TV afOVwy, evw £va
PpOETIO g, = —6 uC otn B¢on (0, 3) m.
A) Bpeite TO CLVONKO NAEKTPIKO SLVAUIKO OTO CNUEIO P e

OLVTETAYUEVEG (4,0) m. y y

\—6.00 e $ —6.00 uC

2.00 pnC .
P B—x

<— 4.00m ‘P‘




HAEKTPIKO ALVAUIKO
o MNapadsiypa - Avon:

o 'Eva popTio q; = 2 uC PpiockeTal oTnV apxn TV afOVwy, evw £va
PpOETIO g, = —6 uC otn B¢on (0, 3) m.
B) Bpeite TN peTaPoAn TNS SLVAUIKNCG EVEQYEIAS TOL CLOTHUATOC
TV SLO POPTIWV, CLV EVA TPITO POPTIO g3 = 3 uC, OTAV TO

TEAELTAIO EOXETAI ATTO TO drraylpo OTO onueio P.

$ —6.00 uC

2.00 pnC




HAEKTPIKO ALVAUIKO
o Mapadeiypa — EvaANaKTIKN ALVON:

o 'Eva popTio q; = 2 uC PpiockeTal oTnV apxn TV afOVwy, evw £va
PpOETIO g, = —6 uC otn B¢on (0, 3) m.
B) Bpeite TN peTaPoAn TNS SLVAUIKNCG EVEQYEIAS TOL CLOTHUATOC
TV SLO POPTIWV, CLV EVA TPITO POPTIO g3 = 3 uC, OTAV TO
TEAELTAIO EOXETAI ATTO TO drraylpo OTO onueio P.
Ot —o s GVea 6TOo oo

$—6.00 C
S&w‘)u:. 6'0 /(JA;(: 0 . T ’

3.00 m

Steer du Mp=-63.407V 4 L2 p

Nt Ccen:
Wexf AU = C(s\/\: =-\9-10° J [ 400m 4
f B b

ui&%xo <13~° wnctedeche = "{W>




HAEKTPIKO ALVAUIKO

o HAekTpiko Medio ammo HAeKTpIKO AvvapIKo
o MTTopoLUE VA BPOVE TO NAEKTOIKO TTESIO E aTTd TO
SLVAUIKO AV;

o AV Be@PNOCOLUE HIa pIKEN SIaPOoPa SLVAPIKOL AV UETAED
SLO ONUEIY ATTOOTACNC AS, TOTE

AV = —E - A3
0 AV TO NAEKTP. TTESIO £XEI HOVO PIA CLVIOTWOA (X), TOTE
E-A§ = E,Ax

Kal apa

KAl OPIAKA

T cag Bupicelg?




HAEKTPIKO ALVAUIKO

o HAekTpIko Medio amo HAeKTPIKO ALVAUIKO
0 AV OUWGC N KATAVOUN POPTIOL TTOL SNUICLEYEI Eva
NAEKTOIKO TTESIO £XEI OPAIPIKN CLUMUETQIA, TOTE N
TTOKVOTNTA POPETIOL EEAPTATAI ATTO TNV AKTIVIKN

arrooTacn r p—

o TOTE, OUOIA PE TTOIV XN, |
aVv

Er:—ﬁ ‘ct

o MNapadeyua, eva onueiako gopTio (b¢eilTe TO!)




HAEKTPIKO ALVAUIKO

o ILVEXNGS KATavoun popTiov

0 AG YEVIKEDOOLHE TA ATTOTEAECUATA PAG OE PIA OLVEXN
KATAVOUN pOPTIOL

o YTTApxoLy SLO TPOTTOI LTTOAOYICHOL SLVAUIKOL OE CLVEXN
KATAVOUN pOETIOL:

o 1. Av n katavoun POPTIOL EIVAI YVGOT, BEWOEOLUE TO

Sduvapiko dV oe onueio P amooTtaong r AOyw CNUEIAKOL
(POPETIOL dg, TO OTTOIO €ival
dq
dV =k, —
r

KOl OAOKANPGVOLE, TTAIOVOVTAG

d
=de=kequ

YNUEIO PNSEVIKOL SLVAUIKOL BEWPEITAI EVA ONUEIO ATTEIPWG
LAKQOIQ ATTO TO POPTIO.




HAEKTPIKO ALVAUIKO

o ILVEXNGS KATavoun popTiov

0 AG YEVIKEOOOULUE TA ATTOTEAEOUATA PAG O€ PIA CLVEXN
KATAVOUN (poPTIOL

o YTTQpXoLV SLO TPOTTOI LTTOAOYICHOL SLVAPIKOL O€ CLVEXN
KATAVOUN (pOPTIOL:

02. Av TO NAEKTPIKO TTESIO €IVAI YVWOTO ATTO KATTOIA AAAN
uEB0SO (11.X. vopuog Gauss). Av N KAtavourn ¢popTiou eival
ETTAPKC CUPUETOIKR, EKTILOLHE TO E e TO VOUO ToL Gauss,

KAl QVTIKOBIOTOLUE OTNV
B

AV = — J E-d§
A
yia va Bpovue TN Silapopd SuvapIKoL AV. TEAOC, ETTIAEYOLE
BOAIKO onueio undevikoL SLVAUIKOD.




HAEKTPIKO ALVAUIKO
o NMNapadayua 1:

o 'Eva nAekTpIkO SITTOAO atToTEAEITAI ATTO SLO POETIA ICOL PETPOL KAl
AVTIOETOL TTOOCUOL TTOL ATTEXOLY ATTOCTACN 24 PETAEL TOLG, OTTWC
OTO OXNUA. To SITTOAO PpicKeTal OTOV AEOVA X KAl £XEI KEVTOO TOL TNV
apxn Twv afovawy.

A) Bpeite TO NAEKTPIKO SLVAUIKO OTO oNuEio P.

B) Bpeite TO NAEKTPIKO SLVAUIKO OTO oNuUEio R.

[) Bpeite TO NAEKTOIKO SLVAUIKO KAl TO E, O€ €va onueio Tov afova pakplia ||
Q11O TO SITTOAO.




HAEKTOIKO ALVAUIKO

y

- - /N
o NMapadeypya 1 - Avon:
1 1 1 1 .P
o A) Bpeite TO NAEKTPIKO SLVAUIKO OTO oNnuEio P. K, ;P \ ~
y| N2




o Mapadayua 1 - Avon:

Vo= vl ‘j

X+Q X—0-

e 4 L 2

X +-o X -0

HAEKTPIKO ALVAUIKO

o B) Bpeite TO NAEKTOIKO SLVAUIKO OTO CNuEio R.

—+

q
L—a—>




HAEKTPIKO Auvoun«')/ '

o Mapadayua 1 - Avon:
®

o [) Bpeite TO NAEKTPIKO SLVAUIKO KAI TO E, O€ T F

Eva onueio Tov afova PakPIa ato To SITTOAO. y

Eéew OU \/'2 = - QLe

, Vo~ -2l

olx




HAEKTPIKO ALVAUIKO

o Napadsiypa 2:
o A) Bpeite p1a EKppaon yIa TO NAEKTOIKO SLVAUIKO
OTO ONEIO P, OTTdOC OTO OXNUA.
B) Bpeite pia ekppoaon yia 1o n)\aKTleo medio o710

onueio P, 0TS oTO OoXNUA.

/11,




HAEKTPIKO ALVAUIKO

o MNapadsiypa 2 - Avon:

o A) Bpeite p1a EKppaon yIa TO NAEKTOIKO SLVAUIKO
OTO ONUEIo P, OIS OTO OXNMA. a

f.\ v o c(oe‘b'io O‘Cf , %« 6)(&\,&

V=L S|, _ds
\Joﬁ-x’"

(:u <o SWCA\k.Q' JUVO(‘-ALQ' , 8>(°‘1—£

\/szalvf,:ﬂeé?z be




HAEKTPIKO ALVAUIKO

o MNapadsiypa 2 - Avon:
o B) Bpeite pia €Kpoaon yia TO NAEKTPIKO TTeSIO OTO
onueio P, OIS OTO OXAMA. a

dv

E&eoﬂ,i o= ‘: = —

——x -—

—




| - | YmrevBouion:
HAEKTOIKO ADVAUIKO | Abon pe Medio

o Mapadsiypa 2 — AvaAuTtikn Avon HE nA. Tedio:

0 YTTOAOYIOTE TO NAEKTPIKO };f&Sio OTO ONUEIO P.

0C CuUV\GTW 6&s C‘E.L X No —

OWsa POV Ten, afe Pluow |ovo

Q\ CWE\C(‘(CPE‘J TOw dE,(

I, <k, 9909 = be 9% )"
v 2.2

o 4x )

CO»B:—L




HAEKTPIKO ALVAUIKO

o Napadsiypa 3:

o 'Evac opoiopoppa popTIOUEVOGS §IOKOG £XEl OKTIVA R
KAl ETTIPAVEIOKN TTOKVOTNTA (POPTIOL O.
A) BpeiTe TO NAEKTPIKO SLVAUIKO O€ ONUEIO P OTTC

OTO OXNuA.
B) Bpeite TN X-OLVIOTWO A TOL NAEKTPIKOL TTESIOL OTO

onyiio P /{4 .
i

dA = 27rr dr




K Apx
R .
\/F = IolV‘, = be om I 2cdr = 2n Lad'(\ixlﬂ}-x) -

o r2pxt

Q
A
HAEKTOIKO ALVAUIKO LY

IA

o Napadsiypa 3 - Avon:
o 'Evac opoiopoppa popTIOUEVOGS §IOKOC £XEllaKTiVa R
KAl ETTIPAVEIOKN TTOKVOTNTA (POPTIOL O.
A) BpeiTe TO NAEKTPIKO SLVAUIKO O€ ONUEIO P OTTC
OTO OXNuA.
(e tva danwMie "noxem" di , N

Guvacctoe;( cguvo\«tuﬁ 6To r IV

a=v- dg=adA
dv, =k, 8 |, dq =it

V2t Q= 0\1 Yy olA=2ar

= e o-dA — L o-2nydr

e S




HAEKTPIKO ALVAUIKO

o Napadsiypa 3 - Avon:

o 'Evac opoiopoppa popTIOUEVOGS §IOKOG £XEl OKTIVA R
KAl ETTIPAVEITKN TTOKVOTNTA (POPTIOL O.
B) Bpeite TN X-OLVIOTWO A TOL NAEKTPIKOL TTESIOL OTO

onueio P.
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HAEKTOIKO ALVAUIKO [yrevB0pIon:
o Napadaypa 3 -Avon (1/2): | Avon pe Medio

o 'Evacg Siokog akTivag R €xel OpUOIOUOPEPO ETTIPAVEIAKO
(POPTIO TTUKVOTNTAG O. YTTOAOYIOTE TO NAEKTOIKO TTESIO OTO
onNuEio.

‘eq NV\G1 ‘»ono\*f'\cm‘,i TN c>(£m @ O—.q <a ‘;.Qaa'c(!ko'

nedie <o dowm Aoy .

n&x% éo\uu’);m o‘fi Xer QRTIVOND Y. ieu To
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-—

(24:2)% PeDHE (AT
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HAEKTOIKO ALVAUIKO [yrevB0pIon:
o Napaéeypa 3 - Adon (2/2): | Avon pe lNedio

o 'Evacg Siokog akTivag R €xel OpUOIOUOPEPO ETTIPAVEIAKO
(POPTIO TTUKVOTNTAG O. YTTOAOYIOTE TO NAEKTOIKO TTESIO OTO
onNuEio.

Ottw U= rlaxt, wre Ju = Qr-olw"

-V \44: )(L) '\Az‘: Kl-l'xq'. AP& S

E = Lenarx g

xl

&l-l-x?' l

-
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HAEKTPIKO ALVAUIKO

o Aywyoi — AbvauIKo
o AG S50VPE AV LTTAPXOLV I8IOTNTEC
OXETICOUEVES JE TO SLVAUIKO
o 'EoTtw dvo onueia A kai B TG em¢paveiag
o lNa kABe povoTTaT OTNV ETMIPAVEIQ TOL ATTO
TO A OTO B, TO NA. TT€6i0 €ival KOBETO OTN PETATOTTION dS
o Apd
B
E-d3=0= VB—VA=—f E-d$=0
A

o IuUIméPAoud: N ETTIPAVEIA OTTOIOLENTTOTE POPTICUEVOL
AYWYOL & NAEKTOOOTATIKN ICOPEOTTIA Eival IO ETTIPAVEID
OTABEOOL SLVAUIKOL: KAOBE CNUEIO TNG ETTIPAVEIAGS EXEI TO
I510 NAEKTPIKO SLVAUIKO. ETTITTAEOV, TO NAEKTPIKO SLVAUIKO
€iVal OTABEPO OTTOLONTTOTE EVTOC TOL AYWYOUL KAl ICO ME
TNV TIUN TOL OTNV ETTIPAVEID




Ewkova: 'OAeg oL TopaTTAv®w OUCKEVEG EVOL TIUKVWTEG, OL OTIoloL
amoOnKeouV NAEKTPLIKO @OPTIO Kat evépyela. O TUKVWTNG elval va
€(80G KUKAWUATOG TIOU UTIOPOVUE VO GUVSUACOULE HE GAAX YlX va
PTLAEOVE NAEKTPLKA KUKAD LATAL.

XwpENTIKOTNTA




Ewkova: 'OAeg oL TopaTTAv®w OUCKEVEG EVOL TIUKVWTEG, OL OTIoloL
amoOnKeouV NAEKTPLIKO @OPTIO Kat evépyela. O TUKVWTNG elval va
€(80G KUKAWUATOG TIOU UTIOPOVUE VO GUVSUACOULE HE GAAX YlX va
PTLAEOVE NAEKTPLKA KUKAD LATAL.

XopenTikoTnTa




XwENTIKOTNTA

o Elocayoyn
0 Y& auTn TN SIAAEEN BA LIANCOLPE YVIA TO TTPWTO ATTO
TA TPIA BACIKA CLOTATIKA TWV NAEKTOIKWV
KOKAQUATWV

o Tov mokvTH! ©

o OI TTUKVETECS eival SIATAEEIC TTOL ATTOONKELOLY NAEKTPIKO
POoPTIO
o MUKVWTES XOPNOIUOTTOIOLVTAI
O VIO TNV ETTIAOYN CLXVOTNTAC OTO PASIOPWVO CAGC
0 WC PIATPA OE TTAPOXEC PEVUIATOGC
O VIO QTTOTPOTIN OTTNBWY O& CLOTNUATA AVAPAEENGS
0 VIO armoBnkevon evepyelag o€ «pAacakian (flash disks)




XwENTIKOTNTA

o X®eNTIKOTNTA
o 'Eotw SLO aywyoi OTTWS OTO
oxXnHa
o AuTtn n diataén ovopuadletal
TTOKVGTNG
o O1 aywyoi AeyovTtal aywyIueS
TTAQKEC
o Av Ol oyooy0| PEOOLV POPTIO
iS1oL ueTpou KQl QvTIBETOL
TTEOCAUOL, TOTE AVATITOCCETA
S1aPoPA SLVAUIKOL AVAUETT
TOLG
o Ti kKaBopilel TTOCO POPTIO
UTTOPOLYV VA (PEOPOLV;

‘Otav o MUKV TG lval QOpPTIoPEVOS,

oL aywyol @Epovv @opTio (dlov
HéTpov kot avtiBetou mpoaonov.

v

2




XwENTIKOTNTA

o X®penrKkoTtnta
o MeipapaTtika, £xer 6e1xBel OTI N TTOCOTNTA POPETIOL Q C¢
EVAV TTOKVMTN €ival YOAUUIKA avaAoyn pe TN Siapopa
SLVAUIKOL AVAPECT OTOLC AYWYOLGS
o AnNA. Q o« AV

o H otaBepd avaloyiag e€apTaTal Ao TO OXNUA KAl TNV
ATTOOTACN TWV AYWDYWV
o H oxeon autn ummopel va ypagei we Q = CAV, av OpICOLE
TN X®WENTIKOTNTA WG:
o H xepnrikotnta C vOC TTUKVATN OpICETAl WS O AOYOC TOUL
UETOOL TOL POPTIOL TE OTTOIOVENTTOTE AYWYO TTPOC TO
UETOO TNC Siapopac SLVAUIKOL AVAUECA TOUC:

CEﬂ

Movaéa pétpnong: 1 C/V =1 Farad (F)




‘Otav o mukvwT§ cuvdebel pe Toug
TOAQUG LA UTaTapiag, nAskTpovia
LETAPEPOVTUL AVAPLECT GTIG TTAGKEG

XwPENTIKOTNTO i e

o XwpenTtikotnta +Q/
o0  AC BePNOOLPE EVAV TTUKVATA ATTO SLO TTAPAAANAEG TTAQKEG

o Av gival apxiKQ apoOpPTIOTOC, N UTTATAPIA SNUIOLPYEI
NAEKTOIKO TTESIO OTA KAAWSIA

o AG 600UE TNV «apVNTIKA» TTAGKA
o To medio oTo KaAWSI0 epapuolel SLVAPN OTA NAEKTOOVIA

TOL KAl ALTA KIVOLVTAI TTPOG TNV TTAGKA

o Hkivnon ouvexidetal G OToOL N TTAGKA, TO KAAWSIO, KAl O
apEVNTIKOC TTOAOC TNG MTTATARIAG £XOLY OAA TO 1610
NAEKTOIKO SLVAUIKO

o ‘Otav avuTto vivel, N SlIapopd SLVAUIKOL TTAVEl VA LTTAPXE

o 'Etol, 6ev vmmapxel NA. TTedio 0To KAAWSIO KAl TA NAEKTPOVIA
Sev kKivoLvTal

o H 1TAGKa pépel TTAEOV apvNTIKO pOPTIO
o ‘Opola IoXLOLV KAl YIA TN OETIKN» TTAAKA

O ...JOVO TTOUL €K&l T NAEKTOOVIA KIVOLVTAI ATTO TNV TTAAKQ
OTO KAAWSIO

O ...aPNVOVTAG TN POETIOHEVN BETIKG




XwENTIKOTNTA

o X®eNTIKOTNTA
0 AC PPOoLUE UIa EKPEACN YIA TN XWENTIKOTNTA £VOC
eLYOLC TTACKWYV POPTIOL PETPOL Q
o H Siadikaoia cival ev yevel n e€ENc:

o 1. YmmoAoyidovpe TN Silapopd SLVAPIKOL PETAEL TWV
TTAOK®V

0 2. BpioKoLUE TN X®WENTIKOTNTA YE TN oxeon € = Q/AV

o O LTTOAOYICHOC €ivVAl ATTAOC AV N YEWUETOIA TOL
TTOKVTN €iVAl ATTAN




XwENTIKOTNTA

o X®eNTIKOTNTA

o AV AOITTOV OI TTAOKEC £XOLV aTTooTaoN d KAl EURAdOV
A, N YA TTAOKO PEPEN POPTIO Q v N AAAN popTio —Q
o TOTE N EMIPAVEIAKN TTOKVOTNTA POPTIOL T& KABE TTAOKA
eivalo = Q/A
0 AV Ol TTAOKEC €ival TTOAD KOVTA PETAEL TOLG, UTTOPOLVUE VA
DEWPNOOLUE WS OHOYEVEG TO NAEKTOIKO TTESIO PETAEL
TOLG

o To YETPO TOL NA. TTESIOL €ival

E = c_1
€ €A ApPQa TEAKO

o H diapopd Suvauikou eivai = Q _ €4
Qd AV d

AV = Ed = —
EoA —

—_—




XwENTIKOTNTA

o X®eNTIKOTNTA

0 XwpENTIKOTNTA
o AvaAoyn Tou €uURAdOL TWV TTAAKWYV
o0 AVTIOTPOPWC AvaAoyn TNG ATTOOTAONG uam&b TOLC

[TAnNxTpo

o MNapadeyua epapuoync:

Kwolvpesvn nla}cu

MovwTtng —I-

Etabepn mMAdka —a= =




XwOENTIKOTNTA

o Napadsiypa:
o 'Evacg oT1Epeog KLAIVEPIKOC
AYWYOC AKTIVAG O Kal
popTioL Q ¢ivail

OMOAEOVIKOC HE KOUAIVEPIKO
KEALPOC APEANTEOL

TTAXOLG, AKTIVAG b > q, Kal
PpopETIoL —Q. Bpeite TN
XWENTIKOTNTA ALTOL TOUL y
KOAIVEPQIKOU TTOKVTH AV TO
UNKOC TOL €ival L.




XwENTIKOTNTA
o MNapadsiypa — Avon:

o 'Evag oTEpEOC KLUAIVEPIKOG AYWYOGQ
AKTIVAC a Kal popTiov Q €ival
OMOAEOVIKOG HE KOAIVEPIKO KEALPOC
AUEANTEOL TTAXOLGS, AKTIVAG b > a,
KAl popTioL —Q. Bpeite TN
xoopnTch')Tr]Td ALTOL TOL KLAIVEPIKOV
TTUKVTN AV TO UNKOC TOVL €ival L. @

E)(ou\,& 3a3u (’5\03 r‘l’ A‘*‘( (:F) cu <o w). l\eélo ul.\.ée.m. %w‘d 6t oNnceTotn

tiveu E, 3\1 . ZnrbTos w xufuuwu\u C = \LQJ‘ R"“(")“i" To Q.owo/}n-@l}t

<o AV “V*\&Cu g‘rm u&%o renx TO Lflu?n

AV‘VD’Vo\‘°SE J3 '*SEf I - “s

o

== N AW(2) | e




XwENTIKOTNTA

o Ivvévaopoi NMukvoTov
0 YLUPROAICUOI

o]

IRVTIEING | _
TUKVWTN 11 0
X1

Zoupoio
umataplog

ZouBoiro

Avolyxtd
SLaKOTTN

(="
K\cioto




XwENTIKOTNTA

o Ivvévaopoi NMukvwTV

o H dlapopeg Suvapikov peTady
TTOKVWTQV OLVEESEUEVAV TTO-
OAAANAQ gival n idia kal ion pe AV

o AnNA. AV; = AV, = AV

o OI TTUKVATEG ATTOKTOLY (POETIO l,

Q1 = G1AV, Q; = AV +l-
o To CLVOAIKO POETIO Eival AV
Qtot = Q1+ Q2 = C1AV + CzAV = (€1 + C3)AV
0 APQ 01 SLO TTLKVWTEG PUTTOPOLY VA AVTIKATACTABOLY ATTO
EVAYV, UE XENTIKOTNTA Coqg = C1 + C;

o [evIKOTEPQA: TTAPAAANAN CLVEECT TTUKVWTWYV

N
Ceq - z Ci
i=1




‘,‘e\mze“

XwoNTIKOTNTA ©

o Ivvévaopoi NMukvwTV

o H dlapopeg Suvapikov peTady
TTOKVWTWV OLVEESEUEVQIV O

oeIpa gival 6|ocpopaﬂ|<eg
o H apioTepn TTAGKQA TOL KAl N
65e€1a TTAOKQ TOL C, €ival CLVOESEUEVES UE TNV TTNYN
o O1 NG SLO TTAAKEG €ival CLVEESEUEVEC METAEL TOLGC
0 AC BewPNOOLUE APXIKA ocpc')pTloToog TTOKVTEC

o ‘OTav CLVEECOLE TNV PTTATAPIA, JETAPEOOVTAI NAEKTOOVIA ATTO
nv op|0Tapn TTAGKQ TOL (4 oTn 6€€10 TTAGKA TOL C,

o 'Eva 10011000 apvNTIKO pOPTIO EYKATAAEITIEI TNV APICTEQN TTAAKA
TOL C,, KAl opc: oum EXEI TTAEOVAO A POETIOL (6£T||<ou)

o To apvNTIKO POPTIO TTOL EYKATAAEITTEI TNV APIOTEQN) TIAGKA TOL €, |

TTOOKAAEI CLOTWEELON APVNTIKOL POETIOL TNV SEIA TTAAKA
TOL C4

o 'ETO1, KaI 01 SLO TTVKVWTEG EXOLV SEEIEC TTAGKEG e POPTIO —Q
KAl APIOTEPES TTAQKES HE POPTIO +Q




XwENTIKOTNTA

o Xvvévaouoi MukvwTov

o ApPA TO POPTIO TWV SLO TTLKVWTWY
o€ oelpa eivaridio, Q; = Q, = Q
[Mpopavwg IoxLel AV = AV, + AV,
Ouwg

Q1 , Q2
AV = AV, + AV, =~ + 22
1 2 ¢, G,

AG BewPENOOLIE EVAV TTVKVATH TTOL £XEl TNV i81a ETMISPACN OTO KOKAWMUA HE
TOLG SLO TTOKVWTEG

ToTe

ApPQa YeVIKA




XwENTIKOTNTA
o Napadsiypa:




XwENTIKOTNTA

o Evépyela ammoOnkKevpEVN O€ TTUKVATN

0 AG BEENOCOLIE UIA LTTEQATTAOLOTELHEVN, KUNXAVIKNY

S1a8IKaoia pOPTIONG EVOG TTUKVWTN

o ‘Eva HIKOO TTOCO (POPTIOL PETAPEQETAI ATTO TN KIA TTAAKA
HEC K SLVAUNG TTEPOC TNV AAAN TTACKC
o AOKEITAl EpYO OTO (POPTIO

o Anuiovpyeital pia Siapopd SLVAUIKOL (UIKEN) avaueca
OTIC TTACKEG

0 'O00 YETAPEPOLUE POPTIO ATTO TN MIA TTAAGKG OTNV AAAN,
TOOO peyaAwvel N S1Iapopa SLVAUIKOL
o I'I£p|q0c'>T£po £OYO QTTAITEITAI VIO TN JETAPOPA PIAC TTOCOTNTAG

(POPTIOL

o To £pyo TTOL TTAPAYETAI OTO CLOTNUA ATTO TNV £EWTEQIKN
Suvapn eppavideTal WS PETAROAN TNS SLVAUIKNG EVEPYEIAC
TOL CLOTNUATOC (SlIATNENON TNG EvEPYEIQG)




XwENTIKOTNTA

o Evépyela amoOnKevpEvn o€ TTOKV®TN

0 AG LTTOBECOLUE OTI O TTLKVWTNG EXEI POPTIO g OF
KATTO10 0TASI0 TNG S1adiKaoiag

o H Slapopd Suvauikod Ba sivar AV = %

o To £€pyO TTOL ATTAITEITAI YIA TN METAPOPA EVOC
POPTIOL dg ATTO HIA TTAGKA POPTIOL —g O€ ALTN
@opPTioL +qg gival dW = AVdg = %dq

0 APQA TO OLVOAIKO £PYO TTOL ATTAITEITAI VIO TN POETION

TOL TTOKV@TN ATTO PNSEVIKO (POPTIO O€ POPTIO Q
gival:

0 2
q Q

W=| %dg==
jocq 2C




XwENTIKOTNTA

o Evépyala qnoenkaupévn ot ervcoTﬁ

o To £pYO TTOL TTAPAYETAI KATA TN POPTICN TOL TTLKVTY)
ATTOONKEVETAI WG NAEKTPIKN SLVAUIKN eveEPyEla Ug KAl Apa
I | 1
Up = S_c =5 QAV = —C(AV)2
0 ©EWPOLWE TNV avepyelo of3 evov TTOKV@TN WG
ATTOBNKELUEVN OTO NAEKTPIKO TTESIO TTOL SNUIOLPYEITA
AvAUECQA OTIC n)\OKag TOL, OO0 PopTIleTAl

o Na gvav TTOKVTA Atto SLO TTAPAAANNAEG TTACKEG TTOL
améxouv d, eivar S 5/ _Ed
Up = = (<0 Eay2= L epade?
o Mukvornra Evépyeiag (evépyeia ava povada OyKou):
1

Up = EEOEZ




Pevbua kal Avtiotaon

Ewkova: Ot ypappues peOaTOG HETAPEPOUV EVEPYELA ATIO TNV NAEKTPLKN
eTalpla ota omiTia KL TI§ eMiyelproels pag. H evépyela petapépetal o
oAV LVYMAEG TAoELS, mBaviTATA EKATOVTASWVY YALGSwVY volt. Av Kot
aUTO KaBLOTA NG NAEKTPOPOPES YPAUUES EMKivVOUVES, 11 LVIMAN Tdon
OUVELOQEPEL 0TI ALYOTEPT ATIWAELX EVEPYELAS AOYW QAVTIOTACEWY TWV
kaAwdiwv (Telegraph Colour Library/FPG)




Pebpa kail Avriotaon

Ewkova: Ot ypappues peOaTOG HETAPEPOUV EVEPYELA ATIO TNV NAEKTPLKN
eTalpla ota omiTia KL TI§ eMiyelproels pag. H evépyela petapépetal o
oAV LVYMAEG TAoELS, mBaviTATA EKATOVTASWVY YALGSwVY volt. Av Kot
aUTO KaBLOTA NG NAEKTPOPOPES YPAUUES EMKivVOUVES, 11 LVIMAN Tdon
OUVELOQEPEL 0TI ALYOTEPT ATIWAELX EVEPYELAS AOYW QAVTIOTACEWY TWV
kaAwdiwv (Telegraph Colour Library/FPG)




Pevpa kal AvtioTaon

o Elcaywyn
o ESw Ba aoxoAnBouvue pe TNV KivNonN NAEKTPIKWV
POPTIV O UIA TTEPIOXN TOL XWPEOL
o Q¢ Twpa BewpoLoAuE Ta popTIa oTacIual

0 ©a HABOLUE TOV OPO NAEKTPIKO PELUA (N ATTAWG

QELUA) YIQ TNV TTEQIYPAPH TOL PLBUOL TG PONG TOL
POPTIOL

o Emiong, 6a IANCOLUE YIA TNV NAEKTOIKN QVTIOTAON
0 ©a €I0AYOLUE EVA VEO OTOIXEIO, TOV AQVTIOTATN




Pevpa kal AvtioTaon

o HAekTpIKO Pevpua

0 AG EEKIVNOOLUE TN PEAETN TNC PONC NAEKTOIKOL
(POPTIOL O€ £VA TUNHA LAIKOU

o H moocotnTa TNG pong e€aptartal ammo

0 TO €i60C TOL LAIKOUL
o TN S1IapoPA SLVAUIKOL KATA PUNKOG TOL LAIKOUL
o 'OTaVv £XOLUE PON NAEKTPIKOL (POPTIOL PECA ATTO MIA
TTEPIOXN, TOTE AéE OTI LTTAPXEI NAEKTPIKO pELUA
O YKEPTEITE AVAANOYIEC UE:
o Por vepoU, por TTOTAUOUL KATT.




: : +
PELUA KAl AVTIOTAON o

o HAekTpIKO Pevpua

0 AG OPICOLHE TO PELHA TTOOOTIKA:

o 'EoTw pia moocotnTa poETIOL TTOL KIVEITAI KOBETA O€ UIa
eTTIpAveIa euPadoL A

o To pevpa opIleTal WC O PLOUOC PE TOV OTTOIO TO POPTIO
OEEI UECQ ATTO TNV ETTIPAVEID

o AV N TTOCOTNTA TOL POPTIOL TTOL TTEPVAEI ATTO TNV
ETTIPAVEIQ O€ XPOVO At €ival AQ, TOTE TO HETO PELHA
I00VTAI YE

AQ
Iavg — A_t
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Pevoua KAl AVTIOTOON o

o HAekTpIKO Pevpua

o To oTiypiaio pebpa opIileTal WS TO OPIO TOL PECOL
NAEKTPIKOL PELUATOC OTAV At —» 0

IEd—Q

dt
o Movabda peTpnon Touvg pevuatog: 1 Ampere (A)
o loovtarpe 1 C/s

o Ta pOoPTICUEVA CWUATISIA TTOL SIATTEPVOLY UIA
ETMIPAVEIQ UTTOPEI VA €ival BETIKA, apvNTIKA, N KAl TA
SLO
o 'Exel coupwvNnBel va BewpoLUE WS KATELOLYVON TOL

OELUIATOC TNV KATELOBLYVON TWV BOETIKWYV POPTILV
o AnA. avTiBeTN OTNV KivNon TV NAEKTOOVIWV
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Pevoua KAl AVTIOTOON o

o HAekTpIKO Pevpa

o AV TQ AOKPQ £VOG AYWYILUOL KAAWSIOL EVWBOOULYV O¢ £Eva
BoOX0, OAQ TA ONUEIa TOL PPOXOL £XOLYV TO 810 NAEKTPIKO
SLVAUIKO

0 APQA TO NAEKTPIKO TTeSio E eival undév
o Apa &egv LTTAPXEI PELUIA
0 AV OU®C TA AKPA TOL CLVEEOOLY O€ UIa PTTATAPIA (TTNYN
SIaPpoPAC SLVAMIKOL), &gV EXOLY OAQ TA CNUEIA TOL
Booxou 1o i610 SvvauiKo!
o H pymmaTtapia eykabiota Siapopd SLVAUIKOL PETAEL TV
AKP WYV TOL PPOOXOL

0 ANUIOLPYWVTAC NAEKTPIKO TTESIO HECA OTO KAAWSIO

o To 1Tedio TTPOKAAEI NAEKTPIKN SLVAUN OTA NAEKTOOVIA TOL
KAAWSIOL, TTOOKAAWVTAC TNV Kivnon TOLG

0 ANUIOLPYWVTAC £TOI TO NAEKTPIKO pevual




Pevpa kal AvtioTaon

o HAeKTPIKO peLHA

o AC OPICOLUE WC TLVKYOTNTA pevuarog J oc £Eva
KAAWSIO WG TO PELUA AVA POVASA ETTIPAVEIAC
I

]=Z

o0 H TTOKVOTNTA PELUATOC TTEPIYPAPEI TTWC TO POPTIO
OEEI UECA ATTO KABE KOUPATI EVOC OLYKEKQILEVOL
£I60LC PETAAAOL WC ATTAVTNON OTO NAEKTPIKO TTESIO
o loxVel OVO YIA OPOIOPOEMN TTUKVOTNTA KAl YIA ETTIPAVEID

A KABEeTN oTn 81ELOLVON TOL PEVHIATOC

0 AC OPICOLUE WC EISIKN AY®YIMOTNTA 6 £€VOC LAIKOUV
WG PIa OTABEPA TTOL TTEQIYPAPEl TNV TTOKVOTNTA
PELUATOC §ESOUEVNC MIAC TIUNG NAEKTP. TTESIOL




Pevpa kal AvtioTaon

o HAeKTPIKO peLHA
0 Y€ MEPIKA LAIKQ, N TTOKVOTNTA PEVLHIATOC EiVA
AVAAOYN TOL NAEKTPIKOUL TTESIOL
J =0E
o0 YAIKQ TTOL IKAVOTTOIOLV TNV TTAPATTAVE OXEON AEUE

OTI AKOAOLOOULY TO VOHO ToL Ohm:

o O AOYOG TNG TLKVOTNTAG PEVLUATOC TTPOG TO NAEKTPIKO
medio gival oTaBgpog Kal iIoog UE o, Kal ave€apTnTog
QTTO TO NAEKTPIKO TTESIO TTOL TTAPAYEl TO PEVLUA

o O vouog Tou Ohm é¢v gival «wopoc» TS dvongc,

AANQ HIO EUTTEIOIKIN OXEON TTOL IOXVEI OVO O€

OPIOUEVEC TTEQITITWOEIC




Pevpa kal AvtioTaon

o HAeKTPIKO peLHA

o O vouocg ToL Ohm €ival pIa oXeon KWE TTOAD JEYOAN
oNuaocia.

o Macg Agel Tpia TTPAYHATA:

1. TO NAEKTPIKO LA SNUIOLPYEITAI ATTO VA NAEKTOIKO
TeSIO TTOL AOKE SLVAUEIC OTOLS POPEIC POPTIOL

H tTOKVOTNTA PELUATOC, KAl WG €K TOLTOL TO PELUA,
£CAPTATAI YE YOAUMUIKO TPOTTO ATTO TO METPO TOUL
NAEKTPIKOL TTESIOL

H tTOKVOTNTA PELUATOC £€APTATAI KAI ATTO TNV
AYYIUOTNTA TOL LAIKOUL




Pevpa kal AvtioTaon

o AvrioTaon

0 AG BEENOOLUE EVA KAAWSIO PE OUIOIOUOPMN ETTIPAVEIC
euPadoL A KATA UNKOG TOV, ¢

o Mia Siapopa SLVAPIKOL AV SNUIOLEYEITAI KATA PNKOC TOL

KAAwSiov

0 ANUIOLPYWVTAG ETOI EVTOC TOL KAAWSIOL VA NAEKTPIKO
medio Kal Eva pevUa

o Av LTTOBECOLUE OTI TO TTESIO €iVAI OUOYEVEC, TO JETPO TNG
S1IaPoPAC SLVAMIKOL KATA PJNKOG TOL KAAWSIOUL gival

AV =V, -V, =E¢ ’<

o 'ETol, N TTuokvOoTNTa PEVLPATOG Eival




Pevpa kal AvtioTaon

o AvrtioTaon
o Emmeibn opwg J =1/A, n Siapopd SLVAUIKOL gival

14 14
AV = —] =—1 = RI
0] oA

o H moootnTa R = ¢/ oA ovouadleTal avriotaon TOL
AYWYOL

o Opilovpe AoITTOV TNV avtioTaon wc 7O AOYO TNG
S1IapopAac SLVAUIKOL TTPOC TO PELUA TTOL SIAPPEEI

EVAV aywyo ’4




Pevpa kal AvtioTaon

o AvrtioTaon

o To avTioTPOPO TNC AYWYIUOTNTAC ovOouAlETal E18IKN
avrioraon p:

1
P = o
O JE HOVASEC pETPNONS Q- M
o Emeién

o ¢
- oA
UTTOPOLUE VA EKPOEACOLUE TNV AVTIOTAON €VOC
OHOYEVOLC TUNUATOC LAIKOL UNKOLG ¢ WC
%
R = pK




Pevpa kal AvtioTaon
o NMNapadeayua:

(o) TG OUOG§0V|Kd KG)\C;06|O [MToAvaiBuAévio
XPNOIUOTTOIOLVTAI ELELTATA OTNV

KAAWSIAKN TNAEOOLAON KAl & AAANEG
NAEKTOIKEC OCLOKELEC. Eva OpuoaoVIKO

KAAWSIO TTEQIANAUPAVEI SLO OUOKEVTPOLG
KOAIVEQIKOUG aywyoLs. H trepioxn
AVAPECQA TOLG Eival YEUATN WE Eowtepuds  EEwtepucog

TTOALAIBLAEVIO (TTAQCTIKO). H Siappon ‘“";"’c ayeyds

PELUIATOC PECQA ATTO TO TTAACTIKO, O€ AetBovon
QAKTIVIKN 81ELOLVON, €ival AKPWGC pedparto
AVETTIOLUNTN.

H akTiva TOL €E0WTELIKOL Aywyou €ival a,

TOL £EWTEPIKOL AYWYOUL €ival b, KAl TO

UNKOG Tou €ival L. H €16k avTioTaon Tou

TTAQOTIKOUL €ival p. Bpeite TNV avtioTaon

TOL TTAQCTIKOL AVAPETT OTOLS SLO

AYWYOLC.




o MNapadsiypa - Avon:
H akTiva TOL ECWTEPIKOL AYWYOL €ival A, TOU
£CATEPIKOL AYWYOL €ival b, KAl TO PNKOG TOL
eival L. H €161k avTiotaon ToL TTAACTIKOV Eowtepmbc  EEotepucdc
gival p. Bpeite TNV avTiotaon Tov TAQCTIKOU — «vess ayeyds
AVAPECA OTOLS SLO AYWYOULC. & -
L H oauviam é‘“??""“ nov ?&AVC—M §To I;(v.l,& (L) SV ou pedpartog
/ o\v&\n‘)(,\nz,q, ntaTen oV TUCTOCH IZ p TV "ne&cwcu“
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SCVIVIENS e L

PeOUC KAl AVTIOTOON wuease
o MNapadsiypa - Avon:

H akTiva TOL ECWTEPIKOL AYWYOL €ival A, TOU
£CATEPIKOL AYWYOL €ival b, KAl TO PNKOG TOL A"
eival L. H €161k avTiotaon ToL TTAACTIKOV Eowtepmbc  EEotepucdc
gival p. Bpeite TNV avTiotaon Tov TAQCTIKOU — «vess ayeyds
AVAPECA OTOLS SLO AYWYOULC. & -
L o V\ceo‘.\.t vo o\ea\co..\.t e ovucess ey dR oduv v 0 PEVHATOS
/\ : ‘Lcc-c('x.u,\, " 6" va ?eol\,z Tn cwo’)nu‘\ OV TUCTaelyy TS0
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Pevpa kal AvtioTaon

o AvrioTaon

o lowg yvwpilete OTI N €I6IKN AVTIOTACN p OXETICETAl YOAUUIKA
UE TN GEQUOKQGOIO

o AULTO IOXVEI HOVO YIO VA CLYKEKPIUEVO EVOOG
98pUOKpGOIQ)V

o H ékppaon eivail
p = pol[l+a(T —Tp)]
0 UE po TNV &18IKN avTioTaon Bepuokpaaciag avapopag T,
o ue Ty TNV Bgpuokpacia avagopdag (cuvnowg 20 C)
O UE a TO O¢pHOKPATIAKO CLVTEAEDTN EISIKNG avTioTaong, O

OTTOIOG UTTOPEI VA EKPPAOCTEI WG
Ap

“ T poAT

o Apa n avtiotaon R putmopei va ypapei wa
R - RO[]' + a(T - To)]




Pevpa kal AvtioTaon

o HAekTpIkn loxvg

0 X& TOTTIKA NA. KOKAQUATA, N EVEQYEIA PETAPEPETAI ATTO
UIa TTNYN OTTWGS N KITTATAPIA, O€ JIa AQUTTA N JIC
oLOKELN

o AC PpovuE pIa Ekppaon TToL Ba Pag Sivel To PLOPO
LETAPOPAC ALTAC TNG evEPYEIQG!

0 AC BePNOOLUE TO TTAPAKATW
KOKAWUQO OTTOL EVEQYEIQ UETAPEQE-
TAI O€ Evav avTiIoTATN
0 XTNV TTOAYMATIKOTNTA, KATTOIA £VEQ- T

YEIQ METAPEPETAI KAI OTA KAAWSIQ,
TNV OTTOIa BEWPOLUE AUEANTED

_>




Pevpa kal AvtioTaon

o HAekTpIkn loxvg

0 AG BewpPNnOoOLUE OTI AKOAOLBOLUE Eva POPTIO Q TTOL
KIVEITAI OTO KOKAWMA KATA TN pOPA TOL POAOYIOU,
CEKIVAVTAC KAl KOTAANYOVTAC OTO ONUEIO O

o0 ATTO TO O OTO b, N NAEKTO. SLVAUIKN EVEQYEIQ TOL
oLOTAMATOC avfavetal KATA QAV
O ...EVW N XNUIKN SLVAUIKN EVEQYEID TNG

UTTAOTAPIAC PEIVETAI EEICOL

0'O00 TO POETIO KIVEITAI ATTO TO C OTO
d, N NAEKTP. SLVAUIKN EVEQYEID TOL 54
OCLOTNUATOC PEIVETAI AOYW TNC + |
OLYKOOLONG NAEKTOOVIWY UE TA ATO-—
LA TOL AVTIOTATN a

o MeTaTPOTIN NA. SLVAUIKNG EVEQYEIQC O€
EOWTEPIKN EVEQYEID

_>




Pevpa kal AvtioTaon
o HAekTpIkn loxvg

o'OTav TO POPETIO ETMOTOREPEI OTO A, TO GLUVOAIKO

ATTOTEAECUA €ivaAl OTI €VA TUNUA TNG XNUIKNG SLVAUIKNG
EVEQYEIQG TNG PTTATAPIOG HETAPELONKE OTOV AVTIOTATN

KQI EUEIVE EKE (OC ECWTEPIKN EVEQYEIQ TTOL OXETICETAI IE
TNV Kivnon TV ATOU®Y TOL AVTIOTATN

0 YLVNOWC O AVTIOTATNG €ival O€ ETTAPN WE —

TOV agPa
0 METAMEPETAI EVEQYEID HETK eapuémmgb
o ExmréutTeTal emiong akTivoROAIC +

— AV

.4

o MeTA ATTO AiyO, O AVTIOTATNG £TTO-
VEQXETAI O€ PLOIOAOYIKN BEPUOKOO-
oia




Pevpa kal AvtioTaon

o H)\CKTpIKﬁ loxLvg

0 AG PETONOOLUE TWPA TO PLOUO HE TOV OTTOIO N NAEKTOIKN
SLVAUIKN EVEQYEIQ TOL CLOTHUATOS POIVEI OCO TO POPTIO
Q TTEEVA ATTO TOV AVTIOTATN;:

d dQ

v _ (QAV) = —< AV = IAV
dt_dtQ dt

o To cLOTNUA ATTOKTA EAVA ALTH TN SLVAUIKN EVEQYEIA OTAV

TO POPTIO TTEPACEl EavA aTTd TNV PTTATapia

o ®LOIKA, PE TO KOOTOG ATTWAEIAG
XNUIKNG avepyaog ATTO TNV YTTaTaPIa

o O pLBPOG ALTOG tival iIOOG HE TO
PLOWPO pE TOV OTToIo ALEAVETAI N
E0WTEPIKN EVEQYEIQ OTOV AVTIOTATN

o loxug P trou TTapasdiderall
2

P=IAV =I?°R =—
R




PeOpa kal AvTiotaon
o HAeKkTPIKN oni)g

0 To NAEKTPIKO PELUA CLVNOWGS XPEIALETAI VA LETAPEQOEI
O€ UEYAAEC cmoomcalg

oH uemcpopo ALTN YIVETAI PJE TTOAWVEC LYNANS TAONCS KAl
KOAWSIa

0 ‘'OTaV N NAEKTPIKN EVEQYEIQ UETAPEQETAI YECA ATTO
KAAWSIA (TA OTTOIA £X0LY LYNAO R), OTNV TTPAEN Eva

UEOOGC TNC uaTOTpanaTol o€ BepuOTNTA, OTTWC aléoua

o 'O0C0 TEPICTOTEPN BEPUOTNTA SNUIOLEYEITAI KATA TN

LETAPOPA, TOOO AIYOTEQN WPENIUN EVEQYEIQ PTAVEI OTOV
TEANIKO XpNoTNn

o la va PEIBOoLY Of ATTWAEIEG KAl TO KOOTOG, N NAEKTOIKN
EVEQYEIQ METAPEPETAI OTA KAAWSIO O€ LWNArN TAoN

2

oP=I°R= A% — LWPNAN EVTAON, LWNAN EVEQYEIQ OTA KOAWSIO

2

oP=I°R= A% — LWPNAN TAON, XAUNAR eVEQYEIQ OTA KAARSIC




Pevpa kal AvtioTaon
o HAekTpikn loxvg

o0 ‘OT1aVv TO NAEKTPIKO PELUIA PTACElI OTA OTTTIA PAC, TTOETTEN
va PyeTaTpartel o€ xapunAn taon 240 Volt. Mg yiveral
QLTO;

o AV TTAPATNPNOETE TIC KOAWVEC TNG AEH, icwc mpooéeTe
OTI KATTOIEC ATTO ALTEG £XOLV ETTAVE KATTOIOLS KAWROLC
TTOL TTAPAYOLY CLVNBWCS KAl KATTOIO BOPLRO

0 ALTOI €ival OI AeYOUEVOI HETAOXNMATIOTES, TTOL
UETATOETTOLY TO NAEKTPIKO PELHIA LYNANC TAONC TTOL
EOXETAI ATTO TO EPYOOCTATIO TTAPAYWYNG O€ NAEKTOIKO
OELUA XapNAOTEPNGS TOONG (~4 kV)

o ETTITTAEOV JETAOXNUATIOTEC PETATOETTOLY ALTAY TNV TAON
o€ KAOTAANAN VIO OIKIakn XpNnon (240 V)




DLOIKN YIO
MNXAVIKOOC

HAekToIKG KLKAGUATC
YLVEXOLC PebuaTog




DLOIKN YIO
MNXAVIKOOC

HAekTpika KukAopuara
IuveXoug Pevparog

Ewova: E 1

Xpnotuon 0

KUKAQOUOT
w €1 Eg

18 aLyviot
\\\ 5 2
Doy




HAEKTOIKG KOKAWUATO

o Elocayoyn

o Ta KOKAWUATA TTOL Ba SOVUE TTEPIEXOLY TOLG
SOUIKOLC AIBoLC TToL cLINTNOAWE WS TWEA
o0 AVTIOTAOEIC, TTOKVITES, KAl TTNYES S1IAPOPAS SLVAUIKOU

(UuTTaTaPIEG)
0 XTNV TTPOOTIABEIa AVAALCNC TOLE Ba PHABoLE YIa
Touc Kavoveg tou Kirchhoff
o MNpoEpxovTal atmmo TNV apxn S1IarnPnNong TNG EVEPYEIAg
KAl TNV apxn diatnpnong 1ov gpopPTioL

o To pevua TTOL Ba SIAPPEE TA KLKADPATA pag Ba
£ival OTaBEPO OE PETPO KAl KATELOBLVON




HAEKTOIKO KLUKAWUATO

o HAekTpeyePTIKRN AbGvapn
o H Siapopd SuvvapikoL OTOLS TTOAOLG UIAC
UTTATAPIAC €ival oTaBEPN YIA Eva §€60UEVO KOUKAWUQ,

TO PELPA OTO KOKAWWA Eival ETTIONG OTABEPO O€
LUETOO KAl KATELOLVON, KAI AEYETAI CLVEXES pPELUA

o H ummatapia KaAETal €iTe TNYN NAEKTPEYEPTIKNG
Svvauncg cite mnyn HEA

o H HEA & piag ummatapiac sival n geylotn Svvarn raon
AVAPECA OTOLC TTOAOLG TNC

0 Y& OAN pac tn ovlNTNon 6a LTTOBECOLE OTI TA
KAAWSIa eV EXOLV AVTIOTAON

o O BEeTIKOG rro)\og NG unompmg £ival LWNAOTEOLOL
SLVAUIKOL ATTO TOV APVNTIKO




HAEKTOIKG KOKAWUATO

o HAekTpeyePTIKN AbGvapn
o H pytrarapia £xel ki avuTtn TN 8IKN TNS AVTIOTAON
o Tnv ovoudadoLuE ECWTEPIKN avTioTaon r
o 1savikd, n diapopd SLVAUIKOL OTA AKEA TNG
UTTOTAPIAC Ic0LTAIl e TNV HEA
o ITNV TPAEN OuwWG, ev IoXLEL. MNarTi;

o To oxnua S&eixvel eva
HOVTEAO UTTATAPIAC (KOULTI
SIAKEKOUUEVIV)

o Isavikn HEA kal avtiotaonr
o€ oelPQ:

!

Vg =V, =AV=¢g—1Ir




HAEKTOIKG KOKAWUATO

o HAekTpeyePTIKN AbGvapn

o To oxNua &¢ixvel OT1 N S1apOoPEA SLVAUIKOL OTA AKEA
TNC avTioTaonc R eivail
AV = IR

0 YOUPWVA PJE TN OXEON TTOL LTTOAOYICAUE TTPIV, B4
EXOLE

AV = IR = & — Ir

OTTOTE

=
I=3 yr !
o ApQ TO peLUa £€aPTATAI TOCO
aQTTO TNV R OCO KI ammo TNV r




HAEKTOIKG KOKAWUATO

o HAekTpeyepTiKn Avvapn
o NMoAAamAaoialovtac pe I, Exovue Ie = I°R + I*r

o ALTO ONUAIVEl OTI N CLVOAIKN I0XVC KATAVEUETAI TOOO OTNV
e€WTEPIKN AVTIOTAON R OCO KAl OTNV €0WTEPIKN AVTIOTACN
r

o ITnv TPAatn, N R eival apkeTa
LEYOALTEQN ATTO TNV T
o0 'O00 «yepvaEm N UTTATAPIA
TOOO UEYAAWVEI N TIPA TOL T

™Mmg

0 MTTOPOVLME VA CLUTTEQAVOLE IT
OTI N YTTATAPIA €ival YA TNy N
oTaBepnc HEA

o 'Ox1 oTaBePOL PELHUATOC
o 'Ox1 otaBepng SIapopAac SLVAUIKOL




HAEKTOIKG KOKAWUATO

o MNapadsiypa £x
o Mia ptratapia €xel HEA 12 V kal E0wTEQIKN avTioTaon

r = 0.05 Q. O1 TOAOI TNC cLVEEOVTAI OE PIA EEWTEQIKN
avTtiotaon pe R=3 Q.

o A) Bpeite To pevua kal TN Siapopd SLVAUIKOL TNC
UTTATAPIAC

o B) YrmoAoyioTe TNV 10XL TTOL AauPaveEl O avTiIoTATNG, N
EOWTEPIKN QVTIOTAON KAl TNV I0XL TTOL SivEl N
UTTATAPIO




HAEKTOIKG KOKAWUATO
o MNapadsiypa — Avon: s

o Mia pytrarapia exel HEA 12 V kal eowTePIKN avriotaon r = 0.05 Q.
O1 TTOANOI TNG cLVEEOVTAl O€ PIa €€WTEPIKN avTioTaon e R=3 Q.

o A) Bpeite To pevua kail TN S1Iapopa SLVAPIKOL TNS UTTATAPIAC

R+ v 3.05

& _ A2 ~39A

AV=E-Tr = 18-33.005>1]1.3V




HAEKTOIKG KOKAWUATO
o MNapadsiypa — Avon:

o Mia ptratapia exel HEA 12 V kal ecwtepikn avriotaon r = 0.05 Q.
O1 TTOANOI TNG cLVEEOVTAl O€ PIa €€WTEPIKN avTioTaon e R=3 Q.

o B) YmoAoyioTe TNV 1I0XL TTOL AAPPAVEI O AVTIOTATNG, N ECWTEPIKN
AVTIOTAON KAl TNV I0XL TTOL SiVEl N UTTATAPIA

_— - —
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HAEKTOIKG KOKAWUATO

o AVTIOTATEG O€ oEIpa & TTapalAnAa

o AG S0LUE AV UTTOPOLUE VA EPAPPOCOLUE TO i8I0
«OXESION OTTWC KAVAWE UE TOLG TTUOKVTEG

o AG &ekivnoouue e pia diataén oe oelipa

R, R
AV, Q AV, Q ?




HAEKTOIKG KOKAWUATO
w (O )

o AVTIOTATEG O¢€ OEIPa

o MNpopavwg, N ToocoTNTA
POPETIOL Q TTOL £EEPXETAI
TOL avTiIoTaTn R1 Ba
TTEETTEI VA €ival idIa e auTh

TTOL EI0EPXETAI OTOV R2
o Apal=1I, =1, avleival To peLUA TTOL AYEl N PTTATAPIA
o H &iapopd SuvauikoL SiveTal WG
AV = AV, + AV, = I,R; + LR, = (R, + R,)
o APd £&vag Ic06LVAUOS AVTIOTATNG B4 TTPETTEI VA EXEI
avTiotaon Ry = Ry + R;
o [evikOTEPQO




HAEKTOIKG KOKAWUATO

R, @ AV,

o AvrmioTareg o€ mapaAAnAia
Mpopavag, N §1Iapopa SLVAUIKOL
OTa AKOEA TOLC gival n idia

Apa AV = AV, = AV,, av AV givai n
Slapopad 6uvou||<ou TTOL £YKABIOTA
N unompm

To pauuo I xwpiletal o€ SLO uovorrdﬂo

Emreiér) OGS 1O CLVOAIKO POPTIO -
Siatnpeital

S T A R,

AQQ £vac I006LVAPOC AVTIOTATNG BA TTPETTEN VA £XEl AVTIOTAON

AV, AV, AV AV 1 1
R,

[evIKOTEQQ




o MNapadsiypa
o A) Bpeite Tnv 1Ico060LvVaun
avTioTaon

o B) Moo 10 pevUA O€ KABE avTiIoTATN
av S1IaTNEOLE pIa SIAPOPA
SLVAUIKOL 42 V avaueca OTa .

;A'l\é va@,@: [ o-(—li% \': )
,I':.‘-A a\:\\“%i b
1 L=2 A




HAEKTOIKG KOKAWUATO

o O1 Kavoveg Tou Kirchhoff

o A 10 TTEPITTAOKA KUKAWUATA, AKOAOLOOLE KATTOIOLG
KAVOVEG, TOL AeyopevoLg Kavoveg Tou Kirchhoff

o 1. Kavovag kopfou: o€ oTtolovoNTToTe KOUPO, TO

ABPOICUA TV PELUATWY TIPETTEl VA Eival UN&ev

> 1=0

kopupog
o Ta pedbuATa 1MoL UITAiIVOLY OTOV KOUBO £XOLV BETIKO TPOONUO,
Eva avuTta mou Byaivouy, apvnTiko.

o 2. Kavovacg Bpoxou: To ABpoIcua TV SIapopwV
SLVAUIKOL O¢€ Eva PPOXO TTPETTEN VA gival undév

Z AV =0

Bpoxog




HAEKTOIKG KOKAWUATO

o O1 Kavoveg Tou Kirchhoff
o 1. Kavovacg koufov:

o MpogpxeTal ammo TNV apxn SiIatnENoNGS TOL POPTIOL
o 2. Kavovacg Bpoxouv:

z AV =0

Bpoxog
o MpotEpxeTal Ao TNV Apxn S1IatTNENONG TNG EVEQYEIAG




HAEKTOIKG KOKAWUATO

Ye kaBe duaypappa, AV = Vb - Va kat
o Kavoveg mpoonuov T ok o b oo pon Bt
o A. H diapopd SuvauikoL oTa aKkea
AVTIOTATN KATA TN pOPA TOL PEL-
UaTocg eival —IR
o B. H édilapopd Suvauikob ota akpa

AVTIOTATN KATA TNV AVTIOETN popda
TOL PELUATOCG €ival +IR

o C. H diapopd SuvvauikoL oTa AKpa
uiac TNyng HEA cival +e av mn
SIATPEXOLUE ATTO TA APVNTIKA TTPOG
Ta BETIKO

o D. H diapopd Suvauikob ota akpa
uiac TNnync HEA civar - av mn
SIATPEXOLUE ATTO TA OETIKA TTOOG
Ta apvNTIKA




HAEKTOIKG KOKAWUATO

o MNapadeypua:

o 'Eva KOKA®PA attAoL BOOXOL TTEPIEXEI SLO AVTIOTATEG
KAl SLO TTNYEC OTTWC OTO OXNUA. Bpeite To pevua TToL
SIAPPEEI TO KOKA®UA. £,=60V

Ani o 2% ewive KivdhofF - |t I

a II
D N=0 =

abceda T
— £-IR -E-TR =0 Ro=10Q R;=8.0Q
61_ 1 o) 22 ] 2 1

= 6€-J-&8-)2-101=0 T e—
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HAEKTOIKG KOKAWUATO

o MNapadeypua: €,
o Bpeite Ta pevuata Iy, I, I3 TOL 14.0 v

SITTAOVOL KOKAWUATOG I :
_|_

kaPes ¢: Z_I=0 = T+T,-1, =0
\=)‘I.+I,,=13 \@ 4.0 Q=4 q
996)(0« «beda : z AV=0 =

obcda

= Ev_'IlQ.-Ing:O =




HAeKTOIKQ KLUKAGUATO

Rs

o MNapadsiypa - Avon: 5
2 <o Peé)oc Lefcl:= Z.AV:O = T§4.OQ
befcb — |t

b +—

& -, R3-E+4-R-&=0 & 10.0v o0
1] E'
g,

= —-H4I,- 14+ €T, —10 =0 =
= -4, +01, -2u=0 & A

2.0 Q)
= —QTL‘\"}_I':'Z‘X@ .
s Tx as(-\mULa neé(m\,o\

INdvony U n gepd
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HAEKTOIKG KOKAWUATO

o KukAouarta RC

o0 QC TWEA AVAALCAPE KUKAWUATA OTTOL TO PELUC
eival oTabepo.

0 AV OUWGC APXIOCOLUE VA XPNOIUOTTOIOVE TTOKVWTEC

OTA KOUKAWPATA PAC, TO PELHA EEAKOAOLOEI VA EXEl
TNV i81a KatevLBLYON AAAQ TO PETOO TOL PTTOPEI VA
AANalEl o€ SIAPOPETIKES XPOVIKEC OTIYUES

o 'Eva KOKAWUA TTOL ATTOTEAEITAI ATTO CLVOLATHOVG
AVTIOTACEWY KAl TTOKVWTWV ovouadletal RC-
KOKAua




HAEKTOIKG KOKAWUATO

o POPTION TTLKV®TN
0 AG BEPENOOLE £EVa
ATTAO RC KOKA®UAO uE
APOPTIOTO APXIKA
TTUKVTN

'‘OT1aVv 0 8IOKOTITNG KAEIOEI TN |
XOOVIKA OTIYUN t = 0, EEKIVO | !
VA LTTAPXEI PELPA OTO KOKAWUAa, T1 —

KI O TTOKVWTNG EEKIVA va popTieTal €

'‘Ooo poprTidetal, N SIapopd SLVAUIKOL OTA AKPA TOL
avfaveral
OTav emTeLXOEI TO PEYIOTO POPTIO, TO PELHA TTOL SICPPEEE
TO KOKAWUAa pndeviletall MNari;
o MNari 6ev vITApPxel Ta SIaPoPA SLVAUIKOL OTO KLKAWA!

o O TTLKVWTNAG &xel AV = - &l




Al , :
Wi = - ged dwcpiroge St
= ey Xoy
&wq\—u\d

HAEKTOIKAO KOKAWUOTO [ormssmbrmmsasea

otn B€on a, 0 TUKVWTNG
o ®OPTION TTLKVATN apxGeLva goptiletar
o AG avaAvoouvpe Tn diadikaacia
TTOCOTIKA

0 YOUPWVA PE TO 2° KaAvVOVa TOL
Kirchhoff: DV ..

[

\ N [} .
Tov r\quurc)\ on 0 Bi‘am NP %vnvm (\’)qw

AV=O<—>£—1—L’R=O
C D
ABCOA

O JeEi,q TO psuuc KQI 7O cpopTlo TOL TTOKVATN pIa
OLYKEKPILEVN XPOVIKN oleun t>0

o ATTOTEAOLY SNAASN OTIYUIQIES TIUEG
o APXIKQ, TO PELA TTOL SIAPPEEI TO KOKAWUA Eival

+1 -

t=20

..YIOTI TO (POETIO TOL TTUKVTN €ival AOXIKA UN&EV

o TOT€ N 81apoPa SLVAUIKOL TNG PTTATAPIAG EUPAVICETAl €8
OAOKANPOUL OTA AKPA TNG ovnomcng




HAEKTOIKG KOKAWUATO

o POPTION TTLUKV®TN

0 YTO TEAOG, OTAV O TTUKVWTNG &ival POPTIOUEVOC OTN
LUEYIOTN TIUN TOL, TA POPTIA TTAVOLV VA KIVOLVTAI KAl
TO PELUA OTO KOKAWUA €ival pndev
o ToTe, N SiIagopa SLVANIKOL TNG UTTATAPIAC eugavileTal

£€ OAOKANEOL OTA AKEA TOL TTVKVATN .
o To pOoPETIO TOL TTLKVWTN &ival - it
Q = CAV = Cg = 9w umepxu ¢ cmuv (lacapia

o ©a Nrav emBuvuNTO VA YVWPEICOLUE AVAALTIKA TIC
TIMEC TOL POPTIOL KAI TOL PELUATOC YIA KABE XPOVIKN
OTIYUN t, KAl OXI HOVO TI cLPPAIVEI OTIC SLO AKEAIEC
KATAOTAOCEIC TTOL TTEQIYOAWAME

o Ac 70 S0OULLIE...




HAEKTOIKG KOKAWUATO

o POPTION TTLUKV®TN

— 1 . d L]
0 ZEPOLE OTI i = —q kal dpa

4 p_0 o dg € ¢ q—Ce
et dt R RC  RC

o MoAatmmAao1alovTac e dt Kal ovo&omccovmg

dq =—idt ot
q—Ce RC Q(1-€9)

o O)\OK)\npo’ovovmg =

qu ce = fdt (

o Apd
| q®) = Ce(1— e t/RC) = Q(1 — e~t/RC)




HAEKTOIKG KOKAWUATO

o POPTION TTLUKV®TN
o MNapaywyi(oviag Tn oxeon

C[(t) — CS(l . —t/RC) _ Q(l . —t/RC)

t

WG TIPOG TO XPOVO sxouua OTI *:‘\»
[l(t) == _t/RC}/ c -

o H moootnTta RC ovouoiam XPOVIKN araeepa T
T = RC
o Ekppadel To xpOoVIKO S1Ia0TNUA OTTOL TO PELHA POIVEl
OTO 1/e TNG apPxIKN TOL TIUNG (0.3681;), SnNA. t = RC

o AVTIOTOIXQ, TO XPOVIKO S1I0TNUA OTTOL TO POPTIO
avfavel amo g = 0 oTnV TIuN g = 0.632Ce, énA. t = RC




HAeKTOIKQ KLUKAGUATO

o EK¢pOPTION TTUKVTH & go | Prlowetatom Beon b, o

o TIVKVWTNG EKQOPTILETAL

‘Otav o SlaKOTTNG

o 'EoTw OT 0 TTOKVOTAG eivar Qv ¢
POPTIOUEVOC

0 XTA AKOEA TOL Ba £xel pia diIgpoPad
SLVAUIKOL

AV = Q;/C
o O avTioTaTng £xel undevikn diagpopa

I
SLVAUIKOL, APOL v LTTAPXEI TTAEOV +|8'—
OON PELUATOGC
o AV TN XOOVIKA OTIYUN t = 0, KAEICOLE TO SIAKOTITN OTN

Oeon b, TOTE O TTLKVWTNG BA EKPOPTIOTE HECW TOL
AVTIOTATN

o 'EoTw pIa xpovikn oTiyun t
o O TTLKVTNG Ba £xel POPETIO g
o To pevUA TTOL SIAPEEEN TO KLKAWUA gival i




HAEKTOIKG KOKAWUATO

o EKpOopTIoN TTLKVATN e

o ATTO TO 2° kavova Ttou Kirchhoff oTto KL')KAooﬁO, EXOLME
_1_ IR=20
C

— ' ' . dq .
0 =—avaQ, BeTovTtagi = — EXOLME

o OANOKANPwWvVOVTAgG, éxouue

a4 1
4 _ dt ln(q _
Qi q RC Qi

o Apa [q(t) o t/RC}/ f\




HAEKTOIKG KOKAWUATO

o EKgpopTIoNn TTUKVTN
o MNapaywyi{oviag Tn oxeon

q(t) = Qe t/RC

WC TTPOC TO XPOVO, EXOLUE

[i(t) = —g—ée‘t/RcJ

o To TaPATTAVE ApVNTIKO TTOOCNUO SNAWVEI OTI TO
QELUIA EXEI AVTIOETN KATELOLYVON ATTO ALTN TTOL EIXE
OTAV O TTOKVWTNC popTI{OoTaV




(1<

6- \‘\
HAEKTOIKG KOKAWUATO ’téu

o Napadsiypa:
o 'Evac apopTIoTOC TTUKVWTAG KI €VAC AVTIOTATNG
ovvéEeovTal OE CEIPA OTTWC SEIEAUE TTPIV, UE TIUEC € =
12V, C=5pF, kalR =8x 10> Q. O SiakomTng yupilel

oTn Beon a. Bpeite TN XPOVIKN OTABENA T, TO YEYIOTO
(POPTIO TOL TTUKVWTN), TO PEYIOTO PELUC OTO KOKADUA | |
KAl TIC CLVAPTNOEIC PEVLUIATOC KAl POPETIOV.




HAEKTOIKAO KUKAGQUATO &7
o MNapadsiypa - Avon:

o 'Evac apoOpTIOTOC TTUKVWTNG KI EVAC AVTIOTATNG CLVEEOVTAI OFE
oeIpA OTTC b¢eiaue TTRIV, YETIMEC € =12V, C=5puF, kalR =8 X
10> Q. O 81akOTITNG YLEIlel OTN BEoN A. Bpeite TN XPOVIKN
OTAOEPA T, TO PEYIOTO POPTIO TOL TTUKVTH), TO MEYIOTO PELUC
OTO KOKA®UA KAl TIC CLVAPTNOEIC PELUATOC KAl POPTIOL.

-Q -~ -
< =RC = 310°2 - 5.0 F=40.18"¢ =4 s
—C

& \2

— ——— -. ——

R 7 g @

C‘C't) = Q(l' Q’*/RC) = QO(l-—Q “

—t/RC -t/
L(;k)-:,-):;¢ / = 15. ¢ :




HAEKTOIKG KOKAWUATO

o Napadsiypa:

0 'EOT® £vAC TTUKVATAC XWENTIKOTNTAC C TTOL
EKPOPTICETAI HECW AVTIOTATN AVTIOTACONC R, OTTWC
eiSapE VPITEQQ.

A) META QTTO TTOOEC XPOVIKEC OTABEPEC T YIVETAI TO
POPTIO TOL TTUKVWTN ICO PE TO V4 TNG APXIKNG TOL
TIUNG;

B) H evépyeia TTOL ATTOBNKELETAI OTOV TTUKVATN
POIVEl UE TO XPOVO OCO O TTUKVWTNG eKPpopTIlETal.
META ATTO TTOOEC XPOVIKEC OTABEPEC T YIVETAI N
EVEQYEIQ TOL TTUKVATN I0N WE TO Va4 TNG APXIKNG TNG

TIUNG;




HAEKTOIKG KOKAWUATO

o MNapadsiypa - Avon:
o 'EoTw £&vag TTuKVTNC xwenTikoTNTag C 1oL eKpOPETIETAI
UECG AVTIOTATN AVTIOTAoNC R, OTTAC €idaue vpiTepa.
A) METa aTTO TTOOEC XPOVIKEC OTABEPES T YIVETAI TO (POPTIO

TOL TTOKV@TN IC0O UE TE /4 TNG APXIKNG TOL TIUNG;

,:_Eeo.a\,& cwm ‘i({)t Qi Q.R-C' , e ve éprg -c,lw', 16w ‘,e <c ‘?.
&) xe)(\no:. c(oevoo CQ‘) ) S" neén&.‘ ¢ IR
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HAEKTOIKG KOKAWUATO

o MNapadsiypa - Avon:
o 'EoTw £&vag TTuKVTNC xwenTikoTNTag C 1oL eKpOPETIETAI

UECG AVTIOTATN AVTIOTAoNC R, OTTAC €idaue vpiTepa.
B) H evEépyeia TTOL ATTOBNKELETAI OTOV TTOUKVWTN POIvEl YE
TO XPOVO OCO O TTUKVWTNG eKPOPTICETAl. META ATTO TTOTEG
XPOVIKEC OTABEPES T YIVETAI N EVEQYEIAQ TOL TTUKVWTN ION UE
TO /4 TNG APXIKAG TNG Tluhgz( o — ~prinns WS

L <@ )

2

—]

. -2t/ec

?‘: _L_G).. e
acC
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HAEKTOIKG KOKAWUATO

o Napadsiypa:
o 'EoTw &vag TTukveTNG XwpenTikotntag C = 5 uF
popTileTal LTTO dilapopEa dvvapikov AV =800 V Kal
UETA EKPOPETICETAI UECK AVTIOTATN. [1O0N £VEQYEID

attodibeTal OTOV AVTIOTATN OTO XPOVIKO SIA0TNUC
TTOL ATTAITEITAI YIA VA EKPOPTIOTE TTANPWCS O
TTOKVWTNG?




HAEKTOIKG KOKAWUATO
o MNapadsiypa — Avon:

o EoTw &vag mukvwTng XwpenTikotntag C = 5 uF gpopTiletal u1to Siapopa
SuvapikoL AV =800 V kal yeta ekpopTileTal HEC avTioTaTtn. Moon
EVEQYEIQ ATTOSIGETAI OTOV AVTIOTATN OTO XPOVIKO 8IO0TNWA TTOL ATTAITEITAI
YIQ VA EKPOPTIOTE TTANEWGS O TTUKVWTNG?

eaweo:\,& —0 x.dwﬁu-‘e W 666u\,~ 15 ©nac Eveu

ANE © AU+ Ay =0 = - Ut =




HAEKTOIKG KOKAWUATO
o MNapadsiypa — Avon:

o EoTw &vag mukvwTng XwpenTikotntag C = 5 uF gpopTiletal u1to Siapopa
SuvapikoL AV =800 V kal yeta ekpopTileTal HEC avTioTaTtn. Moon
EVEQYEIQ ATTOSIGETAI OTOV AVTIOTATN OTO XPOVIKO 8IO0TNWA TTOL ATTAITEITAI
YIQ VA EKPOPTIOTE TTANPWGS O TTOKVWTNG?

&q')“al‘un.u ) nqeoufo..\, C‘Q m\m ) f\wwwm\ %QOQUSLLM \_etw

W .w-ug-(.-u\ . O ("B\’e’ qﬂe&van vv&eb/b\m QTN uvvc‘&tm T Ve I R
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J e rc dt =
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Ewova: To Zélag ovpPailvel otav vPmAng evépyelas, @OPTIGUEVA
ocwpatidia amd tov ‘HAo tagidevovv oty dvw atpoc@apa s Ing
Adyw TG UTTAPEN G TOV PAYVNTIKOV TG TIESIOV.

MayvNTIOHOG
MayvnTika Media




Ewova: To Zélag ovpPailvel otav vPmAng evépyelas, @OPTIGUEVA
ocwpatidia amd tov ‘HAo tagidevovv oty dvw atpoc@apa s Ing
Adyw TG UTTAPEN G TOV PAYVNTIKOV TG TIESIOV.

MayvnTiouog
MayvnTika Media




MayvNTIOPOG

o Elocayoyn
o MNMoué&iéa: Kiva, 13°S aiovac 1.X.
o MayvnTIopoG: EANGSQa, 800 11.X.
o O BPLAOG Atel OTI O PAYVNTITNG TTNEE TO OVOUA TOL ATTO

TO POOKO MAyvn, TOL OTTOIOL TA KAPPIA ATTO TA
TTATTOVTOIA KAl N JOTN TOL PTTACTOLVIOL PTToPpoLOAY va ||
EAEOLV KOUPATIA PJAYVNTITN

o 1269: Pierre de Maricout (TOAOG) — puayvnTIKOI TTOAOI

o 1600: William Gilbert — mpoTeive 0TI N N €ival Eévag
MEYAAOG payvNnTNG

o 1819: Oersted — oxeon NAEKTOICHOL-UAYVNTIOUOV

o 1820: Faraday, Henry - -————-——-————- ) S —




Ewova: To Zélag ovpPailvel otav vPmAng evépyelas, @OPTIGUEVA
ocwpatidia amd tov ‘HAo tagidevovv oty dvw atpoc@apa s Ing
Adyw TG UTTAPEN G TOV PAYVNTIKOV TG TIESIOV.

MayvNTIOHOG
Mayvnrika Nedia




MayvnTika lMedia

o Mayvnrika Media
0 YTOV NAEKTPIOMO, TTEQIYOAWAE TIC OXEOEIC UETAEL
POPTIOUEVWY COUATISIV JE OPOLS NAEKTPIKGWV
eIV

o Ayvoncoue TO uayvnru(o meSio TTOL TTEPIEXETAI O€ £VA
XWPO EVOC KIVOUUEVOL PpOoPTIOL!

o ITO PAYVNTIKO TTESIO, TO TVUPRONO B £xel KOBIEPWOE

YIQ TNV AvaTTapAoTACT TOL -

o H katevBouvon Tov o€ OTTOIAdNTTOTE ’/ N
TOTTOBOECIA €ival N KATELOLYVON TTOL e
Ba £6eIxve pia TTLEISa %

0 'OTTWCS KAl OTOV NAEKTPIOUO, TO JayvN-
TIKO TTESIO PTTopEl va avatrapacTaBsi (F A
UE LQYVNTIKEG YPOULIES \\...___..r/

}
>
—




MayvnTika lMedia

o Mayvnrika Media
© MITOPOLUE VA TTOCOTIKOTIOINCOLHE TO HAYVATIKO
medio B o€ éva ONMEIO TOL XWPOL PETPGVTAG TN

uayvnTikn Svvaun FB ETTAVE O€ EVA OWPATIOIO TTOL
BOIOKETAI OTO ONUEIO EKEIVO

0 'OTTWS KAVAPE OTOV NAEKTOIOUO!

o Ta armoTeAeouATA €ival:
H payvntikn SLvapun eivar avaioyn ToL GpOPETIOL g
H payvnTikn SOvaun yia Eva apvNnTIKO (pOETIO €ival
AVTIOETNC KATELOLYVONG ATTO ALTH EVOC BETIKOL
(POPTIOL TTOL KIVEITAI TTPOC TNV IS1a KATELOLYVON
H payvntikry SOvaun eivail ovo)\oyn TOL PETPOL TOUL
SIavVOOUATOC HAYVNTIKOL TTESIOL B




MayvnTika lMedia

o Mayvnrika Media

o Madi ye TA TTPONYOLUEVA OUWC, TTAPATNEOLWE (UE

eKTTANEN!) TO akOAovBa:

. Hpayvntikn dvvapn eivar avaloyn Pe Tnv 1TaxutnTa
v () Tov cwuaTidiov
Av TO SIQVLOUA TNG TAXLTNTAC oxNuaTilel YVvia O pe
TO SIAVLOUA TOL PAYVNTIKOL TTESIOL, TO PETPO TNG
HayvnTikNng SLvVaUNG eival avaioyo Tou sin(f) )
'‘OT1av 10 CUATISIO KIVEITAI TTAPAAANAQ HE TO
SIAVLOUA TOL PAYVNTIKOL TTESIOL, N YAYVNTIKA SLVAUN
eival pundev (1)
H payvntikr SOvaun €ival KOBETN OTO ETTITTESO TTOL
SnuiovpyoLy Ta Siavbopata B kai (1)




MayvnTika lMedia

o Mayvnrika Media

o Av un Tl GANO, TA TTPONYOLUEVA SEIXVOLYV OTI N
uayvNnTikn SVVAPN €ival TTIIO TTOADTTAOKN ATTO TNV
NAEKTOIKN

H payvntucd Svvapn lva

r r —

KaBetn ota Stavuopata v
—

Kol B.

Fp
A Ot payvntikég Suvapelg
y oe avtibeta popTiocpéva
y

cwatidla Tou
KwouvTal pe myv da
__.,;-—-—/“ ToVTNTA € £va
“ ' HoryvnTiko medio £xouv
4 avtiBeteg katevBivoels.




MayvnTika lMedia

o Mayvnrika Media
o Map’' OAa ALTA, UTTOPOLUE VA TTEQLIYPAWOLUE TN
UayvNTIKN SLVAUN PE TN OXECN
[FB =qUv X B]
o H oxéon autn ovouddletal éEWTEPIKO YIVOUEVO TV
SIaVLCUATOV B, B
o To e€WTEPIKO YIVOUEVO gival Siavuoual
0 'Ox1 apIBUOC, OTTWC TO ECWTEPIKO YIVOUEVO!
o To YETPO TNG hAYVNTIKAG SVLVAUNG ICOVTAI UE
[FB = |q|vB sin(H)]

ue © TN yoovia petald B, B




MayvnTika [Media
o E€wTepIko MNvopevo

o 'E0T® 5L0 SIavOoUATA 4, B. To e€TEQIKO TOLG
YIVOUEVO €ival eva SIAVLOUA TTOL SIVETAI WG

C=A xB
o To YETPO TOUL gival
|C| = |A[[B] sin(6)

e © TN yovia petaly Toov A, B

o To siavuoopa C eival KOBEToO OTO o~
emTiTTeS0 TTOL OpPICOLY TA

SiavbouaTa A, B
o ®opaq: Kavovag 6eEI0L xePIOL




MayvnTika [Media

o E€wT1ePIKO MNVvOopevo - 1810TNTES
o (Mn-)avTIUETABETIKOTNTA
A xB=-BxA
©cAMB—->A XB=0

o AkdBeTo B - |A x B| = |A||B]
o EmpepioTikOTNTO
Ax(B+C)=A xB+A xC
o Movadiaia diavoouaTa
IXxIi=]JXj=k xk=0

—_  —

o Emong —A xB=A x (-B) = (-A) xB

—_ =




MayvnTika lMedia

o Mayvnrika Media
o Kavoveg 6€€100 xepIOL YIA payvNnTIKa 11edia

(2) o avtixepoag Seixver
™V katevBuven ™g
HOY VT TIKNG SUVaun g evog
Betucd popTiouEvo (1) Aei&te pe Ta SayTuia
cwpaTidiov. oag otV katsvBuvon tou
Loy v TUOU TEESLOV, KoL 1)
(1) Asifte pe Ta SdyTuia ToyvTTa B avTioToLyEL
mv katsvBuvon ™ OTOV OVTLXELPQ TOE.
Tuxﬁmrug KOL HETA

"KkheloTe Ta" MPOG TNV B *}

katevBuvor Tou nsﬁmu

(2] H payvntikn SUvapn
evog BeTikd
POPTLOPEVOD
cwpatidiov BpiokeTal
otV katevBuvor Tov
Ba ompwyvate pe ™V
TOAG T GO,




MayvnTika lMedia

o Mayvnrika Media — HAekTpika Media : Tvykpion
1. > H nAeKTPIKN SLVAUN EYEIPETAI KATA TNV KATELOBLYON TOL
NAEKTPIKOUL TTESIOL
> H payvnTikn SLVAUN EYEIPETAI KOBETA OTO YAYVNTIKO
medio

> H NAEKTPIKN SLVAUN AOKEITAlI O€ POPTIOUEVO CWUATISIO
AOXETA UE TNV TAXLTNTA TOL

> H payvnTikn SLVAPN ACKEITAI O€ POPTIO HOVO OTAV
ALTO KIVEITAI

> H n)\eKTlen Suvapn TTaPAyel EpYO peTaToTTiCOVTAG £va
POPTIOUEVO ooouoﬂ&o

> H UCIYVI’]TIKI’] SLVaAUN TTOL GxaﬂCsTcu pe EVa GToeapo
UCIYVI’]TIKO medio AEN TTapayel epyo KATA TN JETATOTTION
TOL POPETIOL, APOL N dLvapn €ival KABETN OTN
pueraToton|!




MayvnTika lMedia

o Mayvnrika Media

o H 3" mapatnonon Yag TANPOQOPEN YIA KATI TTOAD
ONUAVTIKO:

o H KIvNTIKN EVEQYEIQ EVOG POPTIOHEVOL CWHATISIOL TTOL
KIVEITAI HECA O€ PAyvNTIKO TTedIO eV UTToPEl va aAANQEEl
ATTO TO PYAyvNTIKO TTESIO (UOVO)

o To yayvnTiko 1edio utropel va aAAagel TNV Katevbouvon
TOL SIAVLOPATOC TNC TAXLTNTAC AAANG SEV UTTOPEI VA
AANGEEI TO PETPO TNG N TNV KIVATIKN EVEQYEIQ TOL

o Movabda PYETPNONG TOL PAYVNTIKOL TTESIOL:
N/(Cm/s) =T (Tesla)




MayvnTika lMedia

o Napadsiypa:
o 'Eva NAEKTPOVIO O¢€ pIa TTAAQIO

TNAEOPAON KAOBOSIKOL CWANVA

KIVEITAI TTOOC TO PTTOOOTIVO UEPOG

TOL OWANVA Ye TAXLTNTA 8 X 10° M/s/

KOTA PAKOG TOL Gfova x (IxAua).

[OPW ATTO TO CWANVA PpiocKovTaAl

OTTEIPEC ATTO KAAWSIA TTOL SNUIOLEYOLYV LAYVNTIKA
media peToou 0.025 T, LTTO Ywvia 60 YoIPWYV PE TOV
Aafova x kal To SIavVLOUA TOL PETEOL ALTOL KEITAI OTO XY
emTiTTeS0. Bpeite TN payvNnTikn SVVAUN TTOL ACKEITAI OTO
NAEKTOOVIO.




MayvnTika lMedia

o NMNapadsiypa - Avon:

o 'BEva nAektpOvio o€ pia TTaAaid TNAeopaon
KABOSOIKOL CWANVA KIVEITAI TTPOG TO PUTTPO-
OTIVO JEQLOG TOL CWANVA UE TAXLTNTA
8 X 10% m/s KaTd PRKog ToL Aova X (IxHua).
[OPW Ao TO CWANVA PPICKOVTAI OTIEIPES ATTO
KAAWSIA TTOL SNUIOLEYOLYV PayvNTIKA TTESIA
LUETOOL 0.025 T, LTTO YVia 60 POIPWYV PE TOV
afova x Kal TO SIAVLOPA TOL PETPOL ALTOL KEITAI OTO Fy
Xy eTiTTeS0. Bpeite TN yayvnTiKA SOVAUN TTOL ACKEITAI OTO NAEKTOOVIO.

v ou Fp = lallv‘s s}n3 =

9

LR |0C. 0.025 . sin (60')

- le 10

(u

=2.%-10 N




MayvnTika lMedia

o Mayvnrika Media

0 AG JEAETNOOLUE TNV KIVNON €VOC OCWHATISIOL EVTOC
OHOYEVOLC YAy VNTIKOL TTESIOL

0 [TOANEC pOPEC TO HAYVNTIKO TTESIO BOAELEI VA
oxedlaleTral kaBeta otn oeAiba (oTn diapavela)

o Yi00eToLuE Ta OXESIA TTOL AKOAOLOOLYV




MayvnTika lMedia

o Mayvnrika Media

OL ypOapUES TOU payvnTIKOU Ttediov
EPYOVTQL "TIPOG ENAS” 1) aAALWG
"Tpog T £€w”, kKal oupfoAilovTal pe
Telela (Oke@TELTE TN POTN EVOG
KQp@LoU TIOV 0NG "KOLTAEL")

B

OL YpOPPES TOU HayvnTIKOU TIEdLOU
KOLTOUV "Ttpog Ta péoa” 1] aAALwg
"mpog To yaptTi/SapaveLla”, kol
ovpPoAifovtal e X (oke@TelTE TO
KEQAAL EVOC KOPELOV TIOV
ETOLUALECTE VO ¥ TUTIN|OETE GTOV
TOlY0)

B.

1mn




MayvnTika lMedia

o Mayvnrika Media

o 'EoTw £va BETIKO pOPTIO OF
OMOYEVEC PHAYVNTIKO TTEdIO

o H apxikn Touv TaxLTNTA
eival KaBeTn oTo 1TESIO

o H pyayvnTikn dvvapun eivail
KAOETN ETTITTESO TTOL OXN-
uati(ovv Ta SiIavoouaTa
TNG TAXLTNTAC KAl TOL
LAY VNTIKOL T1ESI0L
0 Y€ KOBE XPOVIKN OTIYUN

o ExTeAEl OpaArn KUKAIKN
Kivhon! ©

H pooyvntikr) dUvaoun fB TIOL AOKE(TOL
O0TO (QOPTLOUEVO OWUATIOO Elval TTAVTA
KaTeLBLVOUEVO TIPOG TO KEVTPO TOL
KUKAOV.

B.
X x n x
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=
H payvntua Svvepn Fp mov aokeital
OTO (POPTLOUEVO CwaTiBlo elval TTavTa
KatevBuvopEvo TIpog TO KEVTPO TOU

MayvnTika [Media
o Mayvnrika Media

o To YETPO TNG hAaYVNTIKNG SLVAUNG
eival L

Fg = quBsi o

o ATTO TO 2° v. Newton:

ZFzFBzma

0 AOY® KLUKAIKNG KivNONG, EXOLUE a = ';—2 UE T TNV

AKTIVA TOL KOKAOUL
o Apa




=
H payvntua Svvepn Fp mov aokeital
OTO (POPTLOUEVO CwaTiBlo elval TTavTa
KatevBuvopEvo TIpog TO KEVTPO TOU

MayvnTika lMedia

o Mayvnrika Media
o FwvIiakn TaxLTNTC

=

T_Zm'_an
v gB

o Ta TaPATTAvV® PAC TTANPOPOEOLY OTI N YWVIAKN
TAXLTNTA KAl N TTEPIOSOC TNC Kivnong:
o AEN e€apTaTal amo TNV TaXLTNTA TOL CWATISIOL
o AEN e€apTaTal amo TNV AkTiva TNG TPOXIAC TOL

o Mepiodoc




MayvnTika Media

o Mayvnrika Media

0 Y10 TTAPASEIYUA TTOL HONIG MEAETHOAWE, N TAXOTATO
NTav KABETN OTO TTEdIO

0 AV N YOVIA JETAEL TOLC
eival Toxaia, N TEOXIA TOL
owuaTISiov eival EAIKOEISNG!

o H mmpofoAn ™ng TOOXIAG OTO / 2
Zy €TTITTESO EIVAI KOKAOG — (g

o H mpoPoAn TnC TooxIag oTo |
Xy €ival NUITOVOEIGNG '

o To 610 kaI OTO Xz /%

Z




NMapadseiypa:

Y€ EVA TTEIPAUA PETONONG TOL PETPOL EVOG
OMOIOHOPPOL PaYVNTIKOL TTESIOL, aKivNTa
NAEKTOOVIA ETTITAXOVOVTAI PECW SIAPOOAC
SuvapikoL AV=350 V kai heTa eiIcEpXovTal
O€ OUOYEVEC PAYVNTIKO TTESIO TTOL £xEl SIELOLVON KABETN OTO
SIAVLOUA TAXLTNTAC TV NAEKTOOVIWYV. Ta NAEKTPOVIA TAEIGELOLY T€
KOKAIKO JOVOTTATI AOY® TNG JayvNTIKNG Suvaung. H akTiva tou
LOVOTIATIOU €ival r = 0.075 m.

A) 1010 €ival TO PETPO TOL PAYVNTIKOL TTESIOL;

B) Moia €ival n ywVvIakn TaxOTNTA TV NAEKTPOVIWYV;




. H poayvntikn Svvaun i;’B TIOU QOKeLTAL
“PVNURe €T 510 QOPTIOPEVO CWUATISIO sival TidvTa
KATEVBUVOPEVO TIPOG TO KEVTPO TOV
KUKAOU.

I\/\oyvnTlKo I'I£6|O| e / S

————

o Napdasdeypa: O3 b- =8 ‘°RT/9 s /

O aKIVNTA NAEKTPOVIA ETTITAXVVOVTAI PECW
6|c1cpopog Suvauikob AV=350 V
EI0EOXOVTAI OE OUOYEVEC HAYVNTIKO TTESIO . ._
TToL £xel SievbBvvon KABeTN oTO SiIAvLoUA e e «© ® =
TAXLTNTAG TV n)\eKTpowoov H akTiva TOL yovoTtaTiov eival r = 0.075
m. Ho(joe ("‘e) Aed ?c.eno (?¢) Xélteomou 3&»9th-« bvws-r.,
A) TToI10 €ival TO PETPO TOL PAYVNTIKOL TTESIOL);

U : . .
500 "C‘n',ee'c_.: T ]ucn . n’)u:‘omo' r\éJoo ——\4:.6\"'!%9' néJco

B: T;:-u - W\e,uT , *°Xv°“|'z To MU, O
ABE © Ay BUS 2 0 o Kin WY AU 0 k=AU

_ _ [ =2eav
= %meu, = —qhv=-ebV mw-\r—y:e—: L0 2 Q@




=

. H peoyvntikn Stvaun Fp mou acksitan

XV Ui o OTO QOPTIONEVD GWUATISWD elval TTdvTa
KATEVBUVOPEVO TIPOG TO KEVTPO TOV

MayvnTika lMedia

o Napadsiypa:

O aKIVNTA NAEKTPOVIA ETTITAXVVOVTAI PECW
Slapopac duvvauikoL AV=350 V
EI0EOXOVTAI OE OUOYEVEC HAYVNTIKO TTESIO
TToL £xel SievbBvvon KABeTN oTO SiIAvLoUA -

TAXLTNTAG TWV NAEKTPOVIWY. H akTiva TOL povoTttaTiou gival r = 0.075
m

B) Mola €ival N yoVIAkn TaxLTNTA TV NAEKTOOVIWV;

v, _ Jlal- lo¥

¥ d
\8 0.03%S yes

w =




MayvnTika lMedia

o Mayvnrika kail HAekTpika Media

o Eival TToAL obvNOEC OTIC EPAPPOYEC VA LTTAPXE
POPTIOUEVO CWHUATIOIO EVTOC NAEKTOIKOL Kal
LAY VNTIKOL TTESIOL

o H cLvoAIKN SLVAUN TTOL TOL ACKEITAI EivVal

F=qE +qi¥xB




MayvnTika ledia

o MayvnTikn Sbvaun & PELHATOPOPO AYDYO
o ATTO OAN TN oLlNTNON TTOL TTEPONYNONKE, SEV TTPETTE
VA JAC EKTTANEEI OTI EVAG PELHPATOPOPOC AYWYOGS
LTTOKEITAI O€ SLVAUN EVTOC PAYVNTIKOL TTESIOL

0 OLPNBEITE OTI TO PELHA EivVAl PIA «CLAAOY I TTOAAWV
POPTIOHUEVRV CWHATISIWYV £V KIVNOEI

o H dvvaun avtn Ba cival To SIavLoUATIKO ABPOICUA
OAV TV SLVAUEWY TTOL AOKOLVTAI O& KABE
POPTICUEVO CWUATIOIO TTOL CLVEICPEQEI OTO PELUA

o H dvvaun avtn petadibeTal GTOV Aywyo OTavV TA
POPTIOUEVA OCWUATIOIA CLYKOOLOVTAI JE TA ATOUA
TOL AYWYOUL




MayvnTika lMedia

o MayvnTikn Sbvaun & PELHATOPOPO AYDYO

Otav Ssv Otoav psipa ‘Otov pedpa
VLTI PYEL pEV LG SlappEsL Tov SwappésL Ttov
OTOV aywyo, aywyo Ipog Ta aywyo TIpog Ta
aQUTOG TP - T&VW, O AYywyog KATW, 0 XywyOog§
HEVEL KATOKO- QTTOKAIVEL TIPOG QTTOKAIVEL TIPOG
pugpoc. TO CLPLOTEDCL. To S,

XXXXXX
XXXXXX
XXAXXX

P T AT 7Y

XXXXXX




MayvnTika lMedia

o Mayvnrikn Sbvaun g PELHATOPOPO AYWDYO

© AG TTOOOTIKOTTOINCOLME TO H péom peryvnuc S6vagm
TTOONYOLPEVO TTEIDAMA oV aoKeltaL oF évar

KIWVOULEVO (POPTIO OTOV

o 'EOTw &va TuNUA aywyou aywyd sivan gv, X B.
unkoug L kar Siatoung A (Ixfua) f_/

o [a kaBe QopPTIO g, N HAYVNTIKN
SLVAPN TTOL TOL ACKEITAI Eival:
ﬁ = (C[I_])d X E)

o [Nooca poprTia PpickovTal OToV
AYWYO;

o '‘Oykoc aywyou: AL
o MANBocg cwpuaTdicv/puovada

oyKouL: N H poryvnten SUvapun emave oTto
o MANBOG cwuaTdiov oToV Thipar ayyod wfious L eiven
aAywyo: nAL :




MayvnTika lMedia

o MayvnTikn Sbvaun & PELHATOPOPO AYDYO

- Lo H p£om poyvntua] Sdvapn
0 2LVOAIKN payvNnTikn dvvaun 1oL aoKEitaL o fva

KIWVOULEVO (POPTIO OTOV
aywyd sivar gv, % B,

o Mropei kaveic va armobeitel OTl . /

TO PELMA SIVETAI WG
I = nqu A

0 YOVOAIKQ

F=(IL x B)

ue L TO SIAVLOUA TTOL SgiXVel OTNV
KATELOBLYON TOL PEVLUATOC KAl EXEI

UéTpO ico HJE TO ur']KOQ TOL CIYCDYOL'), H payvntuc SUvapn smdve oTo
L Tupe ﬂ.']fb.}']fﬂll uﬁ%nu-; L siva
IL x B.




MayvnTika lMedia

o MayvnTikn Sbvaun & PELHATOPOPO AYDYO
o Ti cuuPaivEl CE EvAV PELUATOPOPO AYWYO TLXAIOL

OXNUATOC;
o0 'EoTw £va TTOAD HIKOO TUNHA AYWYOoL

Uf]KOUQ dS ( H payvntiky ﬁuvaun oc Evu
Tuxaio tuipa ds eiver Id's X B

o TOTe N (TTOAD IKPR) HAYVNTIKN uE KaTEVBUVON TIPOG Tal EEw

6LI)VCILJr] TTOL EYEipETC]I O€ ALTO TO (8w amo ) oeAida/Swapavela).

-

TUNUQ €ival
dFg = 1d$ x B

0 YOVOAIKQ

—

das




MayvnTika lMedia

o Napadsiypa:

o 'Eva kaAwbio Avyilel g oxNUA NUIKLKAIOL AKTIVAC R Kal
oxNUATi(el KAEIOTO PPOXO pevuaTtoc |. To KOAWSIO KEiTal OTO
eTMITTESO Xy (IXNUA). MAyvNTIKO TTeSIO PETPOL B
SNUIOLEYEITAI KOTA PNKOC TOL Aéova y. Bpeite TO PYETPO Kal

TNV KATELOLVON TNG KAYVNTIKNS SLVAPNCG TTOL ACKEITAI OTO
A) eLBVLYPAUPO TUNUA
B) KQUTTOAO TUNUC A
TOL KAAWSIOL




gavué (og; >
lowv UG\-G( T
D )(u)eoa

I\/\oyvnTlKo [1edla

o MNapadsiypa — Avon:
o 'Eva kaAwbio Avyilel g oxNUA NUIKLKAIOL AKTIVAC R Kal
oxNUATi(el KAEIOTO PPOXO pevuaTtoc |. To KOAWSIO KEiTal OTO
eTMITTESO Xy (IXNUA). MAyvNTIKO TTeSIO PETPOL B
SNUIOLEYEITAI KOTA PNKOC TOL Aéova y. Bpeite TO PYETPO Kal
TNV KATELOLVON TNG KAYVNTIKNS SLVAUNG TTOL AOKEITAI OTO
A) eLBLYPaPPO TUNUA
“ é(ma‘“ F‘ AL <Y T GCTo &o()ud—edﬂc

'C(»*i‘»a E;!'VM ?ceou ”neo: <or &‘o{w" ‘Af"‘ 'f- L‘
E )o’s xB - I[ c’x x =

I

-1j dx. Bosie - L = 1\5;] L
-R
- 9IBR L
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MayvnTika lMedia

o MNapadsiypa — Avon:
o 'Eva kaAwbio Avyilel g oxNUA NUIKLKAIOL AKTIVAC R Kal
oxNUATi(el KAEIOTO PPOXO pevuaTtoc |. To KOAWSIO KEiTal OTO
eTMITTESO Xy (IXNUA). MAyvNTIKO TTeSIO PETPOL B
SNUIOLEYEITAI KOTA PNKOC TOL Aéova y. Bpeite TO PYETPO Kal
TNV KATELOLVON TNG KAYVNTIKNS SLVAUNG TTOL AOKEITAI OTO
B) KQUTTOAO THNUA TOL KAAWSIOL

€To JLOr‘J\U‘XQ t“,n‘,n <ou L:ch'!oo.la L ‘
E=-IF

é)(éa ‘(°(’°‘ nem <o \,'g Ae. 5
S on EtJO'FZ ) e o\[ :-I(cl XB)
LT ds Bosind X = jwsbsmr-

:—LIBRI snd-dY = - 182 ()]

o
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MayvnTika lMedia

o MNapadsiypa — Avon:
o 'Eva kaAwbio Avyilel g oxNUA NUIKLKAIOL AKTIVAC R Kal
oxNUATi(el KAEIOTO PPOXO pevuaTtoc |. To KOAWSIO KEiTal OTO
eTMITTESO Xy (IXNUA). MAyvNTIKO TTeSIO PETPOL B
SNUIOLEYEITAI KOTA PNKOC TOL Aéova y. Bpeite TO PYETPO Kal
TNV KATELOLVON TNG KAYVNTIKNS SLVAUNG TTOL AOKEITAI OTO
B) KQUTTOAO THNUA TOL KAAWSIOL

- E JOR (—Co;n*—(o:o') = ‘r IGQ&

— QIBQ . E i nueuwec.;‘,z ct
\»96\4. c‘c'avo\,.v; ,.g',ﬂolw —(\,;\\°-(¢,

A

15\ =15) = |eree | \
‘ \ 2 ah = \-2‘((9 H\I évvo\‘n; EJbNbe“\‘\’w

— — YwioTer ob | ‘
Q‘\ + a2 = C 5 ct_}duc‘r5 QU-\""‘“(‘)P" foxe, @
26 =o!




MayvnTika lMedia

o NMny&g MayvnTikoO Mediov

o QC TwPa BewpPNOAPE OTI TO PAYVNTIKO TTEdIO
«LTTNPEE PE KATTOIO TPOTTON

0 XTN oLvveEXEla Ba SeiEoLUE TNV TTPOEAELON TOL

LAY VNTIKOL TTESIOL: TA KIVOLUEVA poETIA (!)
o MMoAAOI CNUAVTIKOI VOUOI:
o Nopocg Twv Biot-Savart
o Nouoc tob Ampere
o Nopocg tou Gauss yIa TO payvnNTIOUO
o0 ©a aflomoiNcovuE EavaA TIC CLOUUETPIES TWV
TTOORANUATWV




MayvnTika ledia

o NMny&g MayvnTikoo Mediov

o Jean-Baptiste Biot — Felix Savart : mepieypaywayv m
SLVAN TTOL EYEINETAI ATTO NAEKTPIKO PELUA KOVTA
o€ £€Va payvntn

o Ta TTeIpAPATA TOLC KATEANEQY O€ PIA HABNUATIKN
EKPpOAON TTOL SiVEl TO HAYVNTIKO TTESIO O€ £va
ONUEIO TOL XWEOL PE OPOLCS TOL PELUATOC, TO
OTT0IO TTapAyel 7O TTEdio (!)

0 ZeKivNOQAV ATTO £€VA ATTEIPOOTA UIKOO TUNUa ds
KAAWSIOL OTABEOOL PELHATOC TTOL TTAPAYEI
uayvnTiko 1edio dB o€ eva onueio P

o 'Exovpe akoAovBnNoel TN pEBOSO TOLC TTOAAEC POPEC ©




MayvnTika lMedia

o NMny&g MayvnTikoo Mediov
o EmypapuaTika, £deicav OTl:

1. To diavuoua dB sival kdBeTo TG00 oTo d3 (TTOL
SEixveEl OTNV KATELOLYVON TOL PELPATOC) OCO KAI OTO
uovadiaio SIGVOOUA T TTOL KATELBVLVETAI ATTO TO d§
OTO oNnueio P
To UETEO TOL dB €ival AvTIOTRPOPKSC AVANOYO TOL 12,
UE r TNV ATTOOTACN ATTO TO ds OoTO P

To péTpo ToL dB €ival avAAoyo TOL PELUATOS I KAl
TOL PETOOL dS TOL TUNUATOG PNKOLG ds

To pétpo 1oL dB gival avaloyo Tou sin(8), pe 6
YQVIa PETAED TV SIAVLOUATRV ds Kal F




MayvnTika lMedia

o NMny&g MayvnTikoo Mediov
o 'OAa auTa YPAPOVTAl WG

o Mo ldsS X T
dB =
[ At 1?2 1

o H mapamavw oxéon €ival YvWoTr WS O VOUOS TGV
Biot-Savart

o To uy ovouadletal SIQTeELATOTNTA TOL EAEVLBEOOL
XCWOOUL KAl EXEI TIUN po = 471077 TM/A
o [evikeLOVTAC TNV nopcnavoo Gxacn yia TNV evpecn |

TOL CLVONIKOL PAYVNTIKOL TTEGIOL B o¢ éva onueio
TOL XWPEOL ATTO £VA PEVUA TTETTEQATUEVOD

UEYEOOLG, TTOETTEI VA aBpoicovue OAa Ta dB.




MayvnTika lMedia

o NMny&g MayvnTikoO Mediov
o0 OANOKANPWVOVTAG AOITTOV, EXOLUE

—  pol (dSXT
4w ) r?
UE TO OAOKANPWUA VA AAUPAVETAI O OAN TNV
KATAVOUN PELUATOC

o OANOKANPWUA PE eEDTEPIKO YIvouevo! © MNMpoooxn!

o 'Exovpe nén 6¢l - kal Ba Eavadovpe - TTWC TO
XeIPICOUAOTE




MayvnTika lMedia

0 AG TTEQIYPAWOLUE TIC (evEIAPEOLOLOEC) OUOIOTNTEC KAl
SIAPOPEC PETAEL MAYVNTIKOL TTESIOL KO NUEIAKOL
OELHATOC) KAl NAEKTPIKOUL TTESIOL ONUEIAKOL POPTIOL

1. To JETPO TOL PAYVNTIKOL TTESIOL O€ £va onueio P eivail

AVTIOTPOPWS AVAAOYO TNG ATTOCTACNCG I ATTO ALTO.
To 1610 cLVEPRAIVE KAl OTO NAEKTPIKO TTESIO.

2. O1 KATELOLVOEIC TRV TTESIWYV Eival TTOAL SIAPOPETIKEG:
a)  HAekTpIKO TTESIO: AKTIVIKN SlevBuvvon
b)  MayvNnTIKO TTedio: KOBETO OTO KONUEIOKO PELUAN KAl OTO F

3. 'Bva «onueiako pebpam Sev £xEl TOOO VONUA OO0 £Va

ONUEIAKO POPTIO
o ATTAITEITAI KOKAWUA YIA VA DTTAPXEI PELUA




MayvnTika lMedia

o Bpeite To Sidvuoua ds X r
oTa SLO onueial

y 2 E\
1 3/"\

\

INatin dievbBuvon tov
LOY VT TIKOU Ttediov oTo oTnueio
P elval mpog Ta £Ew;

Y

—
dB_ .. r P
/

Y
X

/dﬁin

INatin dievBuvon tovu
LOYVT TIKOU TIESIOV GTO OoTpEio
P' elval mpog ta péoa;




MayvnTika lMedia

o Napadsiypa:
0 OEeWPNOTE EVA AETTTO, ELOL-

YOOAUUO PELUATOPOPO AYWYO
TTOL PEPEI OTABEPO NAEKTPIKO

pevua | kal KeiTar oTOV X-Afova.
BoEiTe TO YETOO KAI TNV KATEL-
Bouvon TOL PYayvNTIKOL TTESIOL
OoTO onNueEio P. 2




\
MayvnTika lMedia

o MNapadsiypa — Avon:

0 OewPEPNOTE EVA AETTTO, ELOVLYPAPPO PELUATO-
POPO AYWYO TTOL PEPEI OTABEPO NAEKTPIKO
pevua | kal keiTar oTov x-afova. Bpeite To PETPO
KAl TNV KATeLBLYVON TOL PAYVNTIKOL TTESIOL

OTO onueio P.

-

Sivou T <P = dX x ¥ — Jd¥<F| = ax.u/\.s;nf
= Jx- Sin(%-%) = d)r . CO)S , onoeTe c’;’ x v = AX-CO)%'
Aew B = s Jg = 1L
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MayvnTika [Media

o MNapadsiypa — Avon:

0 OewPEPNOTE EVA AETTTO, ELOVLYPAPPO PELUATO-
POPO AYWYO TTOL PEPEI OTABEPO NAEKTPIKO
pevua | kal keiTar oTov x-afova. Bpeite To PETPO

KAl TNV KATeLBLYVON TOL PAYVNTIKOL TTESIOL
OTO onueio P.

HO= X(8)=-o{w\($) = dx(o) -




\o'fx P' :HEIl\?)SMg

MayvnTika [Media

o Napadsiypa:

o YTTOAOYIOTE TO payvNnTiKO 11edio oto onueio O
YIQ TO PELHUATOPOPO KAAWSIO TOL YXNUATOC.
To KaAwSIo atroTeAEiTal atTto SLO ELOLYPAUUA
TUNMATA KAl £va KLUKAIKO TOEO aKTivag a, TToL
oxnuarilel yowvia ©.
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MayvnTika lMedia

o NMNapadsiypa - Avon:

o YTroAoyioTe TO yayvnTiko 1Tedio oto onueio O
YIQ TO PELHUATOPOPO KAAWSIO TOL IXNHUATOG.
To KaAwSI0 atroTeAeiTal atto SLO LOLYPAUUA
TUAMATA KAl EVA KLUKAIKO TOEO aKTivag @, TTOL
oxnuarTidel yowvia B.
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MayvnTika lMedia

o Napadsiypa:

0 OEWPENOTE TO KLKAIKO KAOAWSIO GKTIVAG A OTO €TTITTed0 yz. To
KAAWSIO PEPEI PELUA OTABEPOL PETPOL | OTTWCS OTO IXNUA.
YTTOAOYIOTE TO pAYVNTIKO TTedIO € eva onueio P Tou aova x

TTOL SIATTEPVA TO KEVTPO TOL KLUKAIKOL KOAWSIOV.




MayvnTika lMedia

o NMNapadsiypa - Avon:
0 OeWPNOTE TO KLUKAIKO KOAWSIO AKTIVAC a OTO €TTTTES0 yz. To KaAWS IO pépel pevUA

OTABEPOL PETPOL | OTTWGS OTO IXNHA. YTTOAOYIOTE TO payvnTIKO TTedio o€ eva onueio P
TOL Afova X TTOL SIATTEPVA TO KEVTPO TOL KUKAIKOU KAAWSIoL.
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0 OeWPNOTE TO KLUKAIKO KOAWSIO AKTIVAC a OTO €TTTTES0 yz. To KaAWS IO pépel pevUA

OTABEPOL PETPOL | OTTWGS OTO IXNHA. YTTOAOYIOTE TO payvnTIKO TTedio o€ eva onueio P
TOL Afova X TTOL SIATTEPVA TO KEVTPO TOL KUKAIKOU KAAWSIoL.
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