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[IPOAOT 0% IAPYMATOZX EYFTENIAQY

‘0 Evyévioc Edyevidng, & iSpuThic kal xopnyds Tod « 18puuaros Evyevidous, ro-
AU vwpic npéBAewe kai aynudmioe v memoiBnan 8mi i GpTia KATEPTION TWV TEXVI-
kv pag, o€ ouvduaoud ué Tiv é8vikn aywyr, 84 frav dvaykaios kai drogpacioTi-
kO¢ mapayovrag T1ij¢ mpoddou Tod "EBvous pag.

Thv memoifnori Tou aurh & Edyevidng éxdndwae pé 11 yevvaidppova mpadn
Euepyemag VG kAnpodorioer aefaaTé moad yié T ouoraaon ‘Iépluaros mou B4
eiye okomb va cuuféAer oTiv Texvik éxkmaidevon Twv véwv Tic ‘EAAGSac.

"Frol 16 Qefpoudpio Tou 1956 ouoriBnke 16 « 1dpupa Euyevidouy, Tod drmoiou
v Sioiknan dvéraBe 1y dSeApn Tou kupia Mapidven Ziuou, olugpwva pé v ém-
Bupia 00 S1aBém.

Aré 16 1956 uéxpi onpepa 1y ouuBoAn Tod 18piuaros aTiv Texvikn éknaideu-
on npayuartonoleitar pé Siapopeg SpaonpiéTnTes. “Opwe dnr’ adTég 1 onuavTiko-
TEPN, oG KpiBnke GG TAV dpxn W MPWTNG avaykng, €ivar fj Ekdoon BifAlwy yid
TOUS LaBnTéc TWv TEXVIKWV TXOAWV.

Méxpi arpepa éxdé8nkav 150 téuor BifAiwv, mol Exouv SraTeBei oé moAAG é-
karoupipia Tetxn, kai kaAdnrouv dvdykes Tv Kardrepwv kai Méowv Texvikwv
ZxoAdiv Tod Yn. Maideiag, v SyoAdv rod ‘Opyaviouod AnaoyxoAnoews Epyari-
kot Auvapikod (OAEA) kai Tdv Anpooiwy ExoAdv Eumopikod Nautikod.

Mgvaéfrcr;r ppovTida 1ol ‘ISpuuaros o’ auTh Tiv €kSOTIKN Tou MpooTtBeia Arav
kail €lvar i) moidTnTa TWv BifAkwv, aré dmown Exi udvov émaTnuovikn, naidaywyikn
ral yAwooks, GAAG kai aré dnown éupavicewe, wote 16 BifAlo v dyarnBer dnd
ToUS vEOUC.

[ié v émornuovikn kai mardaywyiki moiéTnTa TWv BiBAiwy, 16 Keipeva orro-
BdAdovrar o€ noAAég émefepyaaies kai feATiiavovrar npiv dré kGBe véa ékdoon.

Iéiairepn onpacia dnédwoe 16 Idpupa and Tiv dpxri oTiiv moiéTnTa TWV Bi-
PAiwv dno yAwaoaikry droyn, yrari moreder 811 kai 14 TexvikG PifAla, drav elvar
yoaupéva o€ yAwooa dpria kai dpoidpopdn dAAG kai kar@AAnAn yié T oTéBun
rv paBnrdyv, uropolv vé oupBdAdouv oTriv yAwaooikn dianaiSaywynaon Twv pa-
onrwv.

"Etar pé amdgaon mod népénke idn dnd 16 1956 SAa 1é BifAia Tric BifA06r)-
kn¢ rod Texvitn, 8nAadh 1 BiBAla yié tic Karwrepeg Texvikés ZxoAés, mwg dpyod-
Tepa kai yiG Tic ExoAés Tod OAEA, €lvar ypaupéva oé yAdooa Snuoriki ué Béon
v ypaupartikn Tod Tpravra@uAAidn, évd SAa 1¢ dAda BifAla elvar ypaupéva ariv
Gy kaBapevovoa. 'H yAwoaiki éneepyaoia rwv BifAiwy yiverar dré piAoAo-
youg ol 'Iépuuaros kai €ror éfacpadierar fj éviala ouvraén kai dpodoyia kGBe
karnyopiag BiAiwv.
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‘H moiérnta Tod xapTiod, 16 €idoc Twv Tumo ypagikdv oToixEiwy, T¢ CWaTd OYi)-
wara kai iy kaAaioBntn aedidonoinan, 16 éfwpuilo kai 16 HéyeBocs rod BifAiou me-
prAapfavovrar kai adré oric gpoviidec Tod ‘1épouaroc.

76 ‘1épuua Bewpnoe 8 eivar unoxpéwar) Tou, olupwva pé 16 nvedua rod i-
dpurtn Tou, va Oéoer atriv SidBean Tod Kpdroug 6An aurr miiv meipa rou tiiv 20 é-
Tuv, dvadaufdavovrag Tiv ékSoon Tdiv BifAiwy kai yid tic véeg Texvikés kai ‘Emay-
veAuatikés ZyoAéc kal 1é véa Teyvikd kai ‘EnayyeAuariké Adkera, oopgpwva LE TG
Avadutikd lMpoypduuara roi K.E.M.E.

Ta xpovikd nepiBupia yi’ auth v véa €xSoTIK MpoondOeia fiTav moAu nmepio-
propéva kal iows yi' aurd, iSiwe 1é¢ npdta BifAia aurric Tric oeipdc, vé nmapouaid-
gouv dréAeres orij auyypagh if ariv ékTénwon, not 66 S10p8wBadv aTh véa Toug
ékdoan. [1" autd 16 okond émkadoduaote v BoriBeia Awv Sowv 8¢ xpnoio-
momaouv 14 BifAia, Ware va uds yvwartonomoouv kdBe maparipnon Touc yid vé
gupfarouvy kai autoi oty BeAtiwan Tdiv BiAiwy.

ENITPONH EKAOIEQN IAPYMATOZX EYTENIAQY

‘AkéEavbpog | Manmag, "Op. KaBnyntic EMI, Mpéedpog,.
Xpuodaropog @. KaBouvibng, AmA. Mny.-'HA. EMT, ‘AvTinpaedpog.
MixariA I'. "AyyeAémoudog, TakTmikog KaBnyntig EMM, Aloikntrig AEH.
Mavayidtng Xar{nuwéavvou, Mny.-'HA, EMI, Tev. Advtiig Enay/kig ‘Exn. “Yn. MNaideiac. ‘Emornp.
ZupBouhog, T. Podgoog Xnu.-Mnx. EMM.
ZupPouhos éni TAv ékbOoEwY Tol ‘I6puparog K.A. Mavédng, KaBnyntig didocodikiic

ZxoAfis Mav/piou "ABnvdv.
Ipappareds, A.N. Meyapitng.

Aiareréoavra péhn i oupBoulor Tiig ‘Emrporniig
lewpyiog Kakprdne + (1955 — 1959) KaBnynriis EMM. ‘Ayyedoc Kadoyepds t (1957 — 1970)
KaBnyntic EMN, Anuirpios Nidviac (1957 — 1965) Kabnynric EMN, MiyariA Sneraépnc
(1956 — 1958). Nxédaos Baonirne (1960 — 1967) Oebdwpos KouléAne (1968 — 1976)
Mnx.-"HA. EMMN.
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76 BifAio auTé ypdgrnke adupwva pé Tiv iAn mou kaBdpioe 16 Yrmoupyeio
MaiSeiac yid Tij Sidaokadia To0 paBruaros Tis "HAexTpoTexviag Tijs B kal [ Ta-
fewce Twv Teyvikwv kai 'E ncryya\,uanxwv Aukeiwv. ‘H GAn auTrj fekiva arid Tic moAd
Bagixéc Evvorec Tod "HAexTpiouoi (1i elvar pedua, Tdon, dvrioTaon, kAm.), mepva d-
16 16 quvexéc pedua, TO payvnTIkS medio, TOUS MUKVWTES, TG HOvoPaaiko Kal Tpi-
@aaiké évarlaooduevo pedua kai karaAriyer o€ eldikd Béuara HAekTpoTexviag.
Skomrés the eivar vé Sdoer aré paBntii Tod Texvikod Aukeiou Tis dnapaiTnTes NAe-
KTROTEXVIKES yvidoerc yid Tiiv napakodouBnon AAwv mé eidikeupévwy Laénud-
Twv kai RéRaia Tic yviwoerc mou Bd Tod xpeiaoBodv karémy arrjv doknon 1ol €-
nayyéAuardc Tou. Axdua Exer odv okond vd Swoel yepég Baoeis ‘HAekTpoTexviag
oé Soouc B4 drkoAouBricouv AviTEPES Kai GVWITATES TTTOUSES.

Ané rriv UAn mou dvagépBnke, & pabntric Tiic B kai I Tdéews Texvikod Au-
Kkelou Exer 1idn OpIoUéves yvidoeig, mod drokduiae and 1r didaokadia Twv pabnud-
rwv «Quoiki Mepaparikiy 1ic I Tupvaoiou, « HAekTpikés ‘Epappoyécy 1igc A’
TexvikoG kai ‘EnayyeAuatikod Aukeiou, k.&. Oi yvdoeis aurég émavadapfdvovrar
€8W dAAG m6 ouvonTikd, Wote 6 paBnTric va Exer SAokAnpwuévn Triv dnapaltTn
UAn Tiic "HAextporeyvias aé éva BifAio kai vd uriv xpeidlerar vd dvatpéxer o€ dA-
Aec nnyéc.

I8iaitepn npoondBeia karaBAriOnke aTé vd yivouv 1d Sidgopa dvrikeiueva Soo
76 Suvardv mé anAd kal karaAnnrd, ywplc puaika vd {nuiwBer r 6pBTnTd TOUS,
kal dxépa aré vd mapouoiacBolyv pé Tév TPdmo rou évdiagéper Eva TexviKke -
‘HAekTpoAdyo. "ETor f) mepiypagri kal épunveia v Siapopwy paivouévwy Sév -
val é6W avTookonds Smwe ot disaokaAia Tod "HAekTpiopod kai Mayvnriopod
art] Quoikr), dAAd 16 péoo yid vd pBdoer ¢ uaBnTric ouvroua kai pé rd drapaitnTa
Epodia aTic mpakTikés épapuoyéc.

0i yvioeis mou npoanarrolvrar yid Triv dvdyvwon Tod BifAiou autod Exouv fén
SidaxBei ard mAaiora r@v pabnudtwy « MaBnuarikd» kai « Quoikriy Tod lNuuvaaiou
Kal 1hi¢ A’ Tdéews Tol Teyvikod kai ‘EnayyeAuarikod Aukelou. ISmaitepa elvar dma-
paitnTa aroixeia diavuouartikol Aoyiopod kai aroixeia piyadikod Aoyiouod. ‘O pa-
Bnriic 8¢ SdiamoTwoer éniong 811 xpnaiuonoodvral OToIXEWSN Siapopikd kai 6-
AokAnpuipara. O Evvores Tob Siagopikod kal Tod dAokAnpuwparog éxouv rién éoBel
oTiiv A’ 1éfn To0 Texvikoi kal ‘EmayyeAuatikod Aukelou, woTe Sév npéner vd ma-
pouaiacBel kavovikd Suokodia oTriv dvripeTwmor) Tous 8. Map” 6Aa adrd 1} ka-
ravénon v avTikeuévwy mou mepiypdgovral Sév arnpilerar o€ Siagopikd ij o-
AokAnpuwpara, mou pmopolv €rol vd napadeipBolv o€ mepimrwarn nod oi patnrég
Sév Bd éxouv Tic dnaitouueves Evvoieg.
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76 BifAio amoreAeirar and €& pépn mou €xouv ywptoBei oé Suvo Tépouc. ‘O npuw-
70§ TOpOS nepiAaudver Tic npwres Baoikéc riAekTporexvikés yvoer, 16 OUVEXES
PEGua Kkai 76 prayvnrikd nedio, 6 dedrepoc TOp0S TOUS MUKVWTES, T6 évaldaoadue-
vo pedua kai eidika Bépara (dvopBuwréc, Beppooroiyeial.

Fia efdoknan orij xpnowonoinon Ty rmwy kai TEv povadwv Kkai yig va dro-
KTijO€r 6 pabnTiic dviiAnyn T rdfewc HeyEGous Tuiv Slopopwy NAEKTPOTENVIKG v
HEYEBWV O€ NPakTIKES MEPITTWOEIS, Sivovral oTé T€Aog kdOe napaypdpou dpiBun-
TIKES épappoyés. ‘Emiongs o1 Tédog kdBe Topou undpyer gé napdprnua culdoyif
dokrioewy mpdg Adon aré rous pabnréc. Té kdOe doknan Siverar 16 droréAeoua
yid va propei ve éAeyxBel 1y dpBSTnTa 1i¢ Avoews.

Av An@Bei urr’ Syn 6 xpdvog mod ypdgrnke xai €xkd60nke 16 iAo aurd, Bd
npéner va undpyxouv mepiBupia §ropBuwioews Turo veaikwv kKA. AaBdv, Smwe kai
BeArioewv orrjv napouaiaan tic dAnc. "Erar elvar €UnpoadexTn kdBe oréderén
npds Triv karevBuvan adrr, wWote vd AngOer im’ Oyn o€ énduevn éxdoon.

Oi ouyypageic
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TETAPTO MEPOZ
TO HAEKTPIKO ITEAIO — I[IYKNQTEEL
KEDAAAIO AQAEKATO
TO HAEKTPIKO TIEAIO

12.1 "Opiopdg tob frektpucod mediov.

LAy mapaypago 1.2 tod aphrov topov pabape ot dv ot Eva AEKTPIKO
poptio Q, rAnaracops GAhg ALEKTPIKO GOPTIO Q,, 0 doknOel petald v Gvo
gopriav dpropévn doveun F. 'H duveun abri opiletat dnd 16 vopo tob Cou-
lomb, Stav ke opTio sivar cLYKEVTPpOUEVO Gf TOAD HIKPO Xdpo (Bewpnicd
ot Eva onEio, 6moTe hEYETUl anuelaKd popTio {| oTAV TPAEN LY. Of Hid wKkpn
SQuipa).

"H dtvapum mob dokeltal ok AAeKTPIKG optio dfmtiag dhlov goptiov dexo-
paobe 611 dév petafifateta & dnootiosng ard T Eva goptio 616 GAko. AAMG
d11L dnuovpyeital &ni 1omow 010 anpeio Tob yMpov, mod Ppioketar o YopTio
o BpicTaTm T SOV, "Akopa Sexouncte H1L | dokodpevn SOvaun opeile-
t of didmyra nov Exel & ydpog 616 onuelo adTd, vi doxel dovaun of fhe-
KTpIkd poptio. ThHv ot vt Sivel 616 YOpw Xdpo Tov drowodinote MAe-
KTPIKO Qoptio pé anotéhesua T Snpovpyic fiextpikor nediov.

"HAextpixe nedio dvoudierar yevind 6 xdpog uéea o1dv dnoio tonobetovueve
1jAeKTpike goptio Upiotarar duvaun.

“Otav 6 NAeKTpIKO TEdio Snuovpyeiton dno goptia of fpepia, 610G etvat
.. 10 TEdio Yhpw And pid goptisuévn ogaipa, 1ote dvopdletel fdextpoaTari-
K6 medio. "H dOvaun mob dokeital of HLEKTPIKO OPTIo Amd TO RAEKTPOSTATIKO
7ebio sival otabepr xpovikd of kade onueio Tov. "Av, dvtibeta, 16 WAEKTPIKO
nedio dnuovpyeitar and poptic 1ol petafarloviar ypovikd, Ovopdatetal pera-
Padléuevo fAerctpiké medio. Ttiv nepintmon adti N duvaun, Tov dokel 1o e
dio of 6nolodnrote onuelo tov, uetaPdiietal ¥POviKa.

"H dnuovpyie frextpikod mediov dmeitel TAVIOTE KATUVAAOGY EVEPYELUG.
H évépyela avTi dretamesetal ot ffAsktpiko nedio kol anodidetar, 6tav T
nebio kKataoTpéQeTaL.
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12.2 "Evraon tob fjAextpikos nediov.

“Eva flextpied medio prmopodue va 1o MEPLYPAYOpE, v Eépous T SOvaum
oY 4okl of kabe onueio Tov 6t dpiopivo MhERTPIKS poptio, Kuti pétpo, el
tBoven xai popd. TR Suvaun adv UTOPODUE Vi TPOGBIOPIGOLE TELpUU TG -
TPOVTOG T dOVEuT mov dokETol of Eva YVWo16 dokiaatie poptio q nob WE-
TUKWVOULE NEse oT0 tedio. "Enadn i gpopd tiig duvapeng Eaptdtu dnd 16 dv
0 goptio elvan fetiko T @pvnTiKo, ypnoiuonoEital ovpfatikd tavrote ferikd
poptio.

To Soxipactikd goptio mpémel vi elvar GpKETE Uikpo Kal Vi Exel moAd mEPLO-
pouéveg dwaathoelg (Bewpntikd mpémel va elvan Eva ELayioto onueakd pop-
Ti0), GoTe Vi uiv nnpealel ué 16 nedio tou, 6 Gpyko nedio péoa o616 Gmoio
elodyetal. .

"H dvvapn F rob dokeital éndve 616 dokuaoTikd poptio q Grodeikvbeti
and 16 meipapa 811 elvar dvakoyn tod poptiov adtold:

- —
F=E q (1)
‘0 cvvigheotc E Ovopdleton fveaon tou fAektpucod mediov vai siva AP
KTNPOTIKG péyebog ol nediov of ke onueto tov. "Ano v (1) tpoxdrte 611
N Eviaon E af\f_'gl duavoouotiko péyebog ue Sievboven kai Popa B ué Exeivn
tijg Suvapeng F nov dokeltal ano 10 medio of Betikd poprio tonobernuivo oto
Oewpoduevo onpelo. Té pétpo tiic E TPOKOITEL G0 TV (1) g 16 tnhiko tob
uétpov F 1iig duviueme ot dokeital o1 poptio q S tod @optiov adTod.

(2)

L16 obatua S.1. 1§ SOvaun petparal of Newton (N) xai 16 goptio o Cou-
lomb (C). "Apa poviada tig évidoene E elvar IN/C. B
T6 oyfipa 12.2a (@ péxpe &) deiyver ™y Evtaon tod Hhextpicod rediov E kai

T —8ETio omuewaxd goptio +q

——BETINd PpTIOREVY Opaipa ~Q)

TTT—"Hrewtpund mebio
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"APVITING ONUEIOND POPTIO —Qq

N A%
s _ \\\\‘ ‘\;\\
\ ) . i .
\ MLH——BEthu popriopevy opaipal+ Q)

HAEWTPINOG TeEDlO

APVITING OTUELAND opTio —

*ApvnTing popTopeVn opalpa- Q)

IHAEXTPIHO TEbLD

Iy 12.2a.

) SOvaun F nob dokeita of Betikd kai apvntiko goprio g, 6rav 16 nedio 6N
wovpyeitar and Oetikd kai dpynTikd goptio Q, dpowdpopeu KOATOVEUTUEVO £
nave of wid petadhikn ooaipa.

Té pétpo E 1o nediov 016 EEotepikd Tic opuipag kai of Groctacn 1 amo
KEVTpo NG divetatl Gmo 1OV TOTO:
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E= Q Q 3)

4n-g-r* dm-g,-g. -r?
(1] T

6mov Q 16 goptio Tiig opaipag xoi & = g, - g M dmlextpien otabepd tod
XOpov Yopo dnd tH coaipa (g, = dmlextpikn otabepd 100 kevod kai Ep =
oxetikn dinkektpiks otalepd).

16 Ecotepd g ouipeg v Snulovpyeita Nhektpcd nedio, Gmog O
yvopicops oty napdypapo 12.4.

H dwobuven tiic duvipeng xai tod nediov Ppioketar Endve otV evbeia,
oY EV@VEL TO KEVTPO THC oguipag ué 16 fewpobucvo onueio. "H gopd tiic du-
vapeong Egaptdtar dnd 10 v @ poptia Q kai q elva Etepdvoua, 6mote Ehkov-
tal, 7 Spdvoua, érote drmbodvror, Inueia tod xdpov, Tod anéyovv EEicov d-
1O T petodMKn apaipa, dniedn dudkevrpeg ué avTiv oaLpikés Empavelsg, &
xovv Evtaon E ué 16 6o pétpo xai [dw gopd GAAG Swgopetikn Siedfovan.

'H Evraon tot fiektpcod nediov E cival otabepy APoviKG of kabe onueio &
VoG NAEKTPOSTUTIKOD mediov, v petafaiietal o1 petafarlopevo Hhektpr-
KO medio. "Av ot Eva flekTpootatikd nedio f Evtoon E elvan (w0 of Oha Tov 1a
onuela, onhadf Exel 16 1o pitpo, v Bl Sevhoven kai popd, 16 medio dvo-
natetal duoyeveg 1 duorduoppo. Aagopetika Ovopdletur dvoporoyevéc 7 dvo-
Howuoppo.

Apiunricd napadeiyuara.
Mapdderyua 1.

®optio g = 2 - 107* C dgictatal ot dplapivo OMNUED NAEKTPIKOD ediov do-
vapn F = 6 - 107 N. Nd drnokoyioBel 1) Eviaon E 1ob fAeKTpicod 1edion 016
onuelo avnTo.

Aven.
Ao tov tOmo (2) Exoue:
F 6-103N N
) il P B ) L
q 2:10%C s
N
= 5
E=3:10 el

Mapdderyua 2.

Ltic kopupég A xai B 1o isémhevpov tprydvov ABT tob oxnuatog 12.2f
brdapyovv poptic Q = 8§ - 107 C. Na npocdiopiolel 1| Eviaon E 100 flektpr
ko0 mediov oV kopvgn I, dv 16 tpivevo Ppioketa otov dépa (e, = 1).
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Iy 1228,

Adon.
Té poptio Q 1ol onueiov A dnuovpyel 016 onpelo I' Eviaon Ey pé pétpo,
cbupova pé tov tomo (3):
Q 8-10°C N

Bl = g
g T PRI < s
4n-9-10° Nm?

Té poprio Q tod onueiov B Snpiovpyel 016 onueto I' Evraon Eg pé HETPO:

E E 8 -
B =l = C
"Ano ™) Swvoopatikh npocbeon tdv évidoeav B , Eg mpoxdmtel | Ohiky
gvtaon E o106 onpeio I':

: N

T = EB oovv30°® = E’B 2—

N
Kai E=Eg ﬁzS-l.Hl:lS.BST
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=13,85——
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12.3 'Hhextpikéc duvapikég ypappséc.

To fkextpiko nedio B pnopovoupe vii 16 nepacTicops pé Savdouate 1o-
nolemuéve of dpketd_onuela tov, nod 0d Evav 16 pétpo. Sievbuven xai
™) popa g Eviacemg E of kdbe onueio. Elval pog guvepd 1 Epodoov Td da-
voopate 0 elyav tonofetnlel oty toym, Sbokoka B uropodoe vi avtianeBel
kavelc ™ petefoln i E 010 ydpo kai vi oynuatios md sikova tod nediov.
['d 16 20y0 abtd ypnowonoobue yid thv nephotacn 1ob Niextpikod nediov
tic fAextpikés dvvamicéc ypapuds, SO ypnoyloTOGULE TiC payvnTiKég
YPUUUES Yid TV Tapdatecn tob payvntikod mediov.

Mud siiextpucrj dvvagrcrj ypauprj eitvar uid ypauuj uéoa 616 ffiextpixé nedio,
aé dnotodijnore onueio tijg dnoiag 1 Evraon tov nediov elvar Epanrousvy.

"Av agiooue Eva dokipuaotikd poptio va kivnBel pécu of Fva NAEKTPIKO TE-

dio Eexviviag ano kdmolo onueio, 16 poprio B Saypdyer ud tpoyid nod O
Otvel T Buvaptkf ypopuui, mod nepvi dnd 16 onueio ExKvijoeng. Avto EEnyei-
TaL &¢ £ENG:
_, 210 onuelo Ekkvioeng Gokeital 016 SokHasTikd goptio dpiapévn Svvaun
F ano6 10 nedio. "Anotéheona elvar vi kun0el 16 poptio ot Sevbovon tig du-
ViHEOg avTiig péypr 16 Endpevo onuelo, mod ALl f SievBovan Tiig dvvi-
HemG, OMOTE 16 Yoptio Kwveltal ot via devboven. “Etol of ke onNuUElo TG
TpOYIIG 1) SOV O GoKElTaL 010 SOKIUUGTIKG GOPTIo Kai Katd cuvETE M
évtaan tod mediov eival Epamntopivn otV TpoyId.

AV oxeduiioous dpretig Suvapikég ypapupéc of Eva Eninedo péou o1o nedio,
TuipvouE uid nepactatiky elkOva THe Hopeiic Tob mediov 616 Eninedo adto.
[Mopar 1.y, amo pud goptiopévn apaipa of Suvapikic ypaupéc Exovv oevbovon
kiletn oty Empavewn tig opuipag [oy. 12.3a(a)l. Metaln, dvo COUIPOV (@ &
vog ué Etepovoua goptie xal de’ £tépov ué dpdvoud gopric of SuVaLKEg
YPURHES EXOLV T LOPPT oD Quivetal o1d oyfpata 12.3a(B) kai 12.3a(y). Me-
wfh SVo popricuévev mAak@v of Buvaplkéc ypuupuis sival napdiinieg
loy. 12.3a(d)]. N

Inuetovoviag of ke Suvapikn ypapun ) gopd tiig éviaosog E ué fva Pé-
hog muipvopE W TupuoTaTiKy ElKOVE THS Yopag of GRLOKANPO 1O TEdio. Zou-
@OV uE TOV OPIaUO TS QOPaS THg évrdcuwgﬁ nov ddoupE, d¢ 1) popd THg du-
vipemg mov dokel 16 medio of Betikd SoxipacTikd poptio, of OULVIUIKES YPUp-
ueég dnépyovrat ano Oetikd goptia, &vd mposépyoviar of GPVNTIKG popTic.

Anodeucvietar dri of fiextpicég Svvauéc ypapuéc Eexivoby ndvrore dno
Kanow Betikd poptio kai karalijyovy of kdrnow dpvyrié poprie. Elval onhadn
GVOIKTES Ypuppés of dvtiBean pé tig payvnTikeg ypaupic, mod elvi KAELOTEG
YPUUpES.
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"Onwg oty nepintoen oD payvnTikod mediov UTOPODUE Vi THPAGTCOUE
Kai 10 uétpo tic dvrdaewe Tod Nhektpikod mediov ué T Bonbewe TV NAekTpL-
kv ypoupdv. T 16 okond adto Hpilope 1oV GpBUd T@V SvvapukdV ypag-
LdV, oL mepvodv 4nd T povada pidg Emedvelag kadeng oTi YpauuEs, 1oV
rorobeteltal of kade onuelo tod nediov, katd tétoto TpoTO, MOTE VA givan avd-
Lovog Tig éviaoeng Tod mediov otd Bewpodpevo onpueio. Mé tov tpomo adTod
o1l onuein Tob 7 Eviaon eva peyadotepn of ypappés elvar TUKVOTEPEG Ko
avriotpooa. Mepapatikd ) popen tod Hliektpikod nediov of Eva éminedo
UTOPOUHE Vi TipouE, dv TomobeThoope 616 Enimedo adTd pid Thdka G0 po-
VOTIKO DAKO, T.., YDuli, kui okopricops Endve g Ebopata Evog kpuotakht-
Ko poveTikod DAkod, m.y. Kipwiiag. Td Ebouata goptilovrar pé BeTikd kal
apvnikd @optia otd dkpa toug, dnog 0d yvepicope oty Enduevn Tapaypo-
9o. "Anotéheopa glval va doxeitm of kibe Edopa Eva Ledyog dvribitmv Suvi-
LE®V (o 1O AAEKTpKo Tedio kai 16 Edopa va mpocavatodiletal (botepa amod
Fhaopd xtomiuete oty thaka) ot Siedboven tod mediov. "Etat Snuovp-
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yoUvtal duvepikés ypuppés, 6nmg gaivetal 6t oxijue 12.3B, mov Seixver
uopen tod mediov petafd dvo Etepaviumy goptimy.

Tovieto kui £6(, 6nwg Sievkpvialinke yid tic payvntikég ypappéc, St of
NALKTPIKES SUVOUIKES YPOUPES BEV Elval QUOIKO px’:_'\{aeog GALG ypnopedovy
Hovo Y1 va dretkovicovy napaotatikd v Evraon E tod fAektpikod nediov,
nov elval tétowo péyefoc.

£y 12.3p.

12.4 "Hhextpikd nedio 616 fowtepé dymydv — Hhektpooranky Enidpaon.

"Otav popticoue Eva dydyino cdpe, T.y. Wa LETOALKT opaipa, uropodue
va SumoTdoouE TEpapaTikd, 8t 10 goptio — dpvnTiko i fetikd — GUYKEV-
TpOVETEL STAV Empdveln 100 ohuetog. AdTO dgeidetal 010 GTL Td dudvoun
poptia drnobobvial ki dropakpivovtal oo eival Suvatoy 16 Eva anod 16 dh-
Lo, pé arotédecpa va placovy otiv émoedve (oy. 12.40).

Iy 12.4a.
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E16 Eowtepikd 1ol cduatog dév dvantdooetar NAEKTpIKo nedio, épdcov me-
dio efvan duvatd va dnuovpynei povo petabd dvribitov goptiov kel oty &-
TQaveld 100 ohuotog DTAPYXOVV ATOKAEIOTIKG dudvopa goptia. "Av Oniipye
nedio o1 Eomtepikd O Enpene vi 10 TUPUCTNCOUE UE OUVAUIKES YPUUNES TOV
0 Eexivoboay m.y. and etk popria kai Od xatéAnyav ndh of Betikd gopria.

Eé Eva nhextpootatikd nedio, .y, 010 nedio petald dbo dvtibeta gopricué-
vov coap@v [oy. 12.4p(u)] tonobetodue thpa Eva oddétepo dydyluo odua,
. i dpdptTicTy petorlkn coaipa [oy. 12.4B(B)]. Mapatnpodue bt td &
AevBepa Rhextpovia tic oeaipag adtiic Elkoviar dnd i Benikd gopTiouévn

/ P \
} B e D) |
/’_/'__"‘-.\

LT o e, xS
~ — - I -
g “~

P g e ——— TR i
F TR s e e TR
/ EP b
! \\ - ,' \

/
@

Iy. 12.4p.

oouipe xoi cvykevipdvovtal oty Emigaveld g, nov Ppioketar mpdg ™V
Thevpa tig BeTetic opaipag. AvTo Exel odv dnotédeopa, 1| dmolownn Emeaveln
T uETEAMKNG ogaipug, mod Bpioketal Tpdg TV TAevpd TG dpvnTiKilG opai-
pag va goptiabel Beticd. "Etot i petad ik opaipa tapovordletal tdpa gpopTi-
ouévn pE foa kol dvrifeta hextpucd goptic. TO @aivopevo adto dvopaletat
ifAextpocrarikij énidpac.
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Kai othv nepintoon adt) 1@ goptic Kotovéuovtal ok elsTikd oty £nt-
pavewr tiig opaipag. "Hiextpkd medio dvantoucoetar uovo oto EEMTEPIKO TG
opaipag petald t@v goptimv e kai tdv dvubétov goptiov tdv §vo apal-
pdv, OTmg deiyvouv ol duvalkég ypaupés oto axfjua 12.36(B). 16 éowtepiko
tiig o@uipug d6Ev onuiovpyeitar medio.

To Quivouevo adTod YPNOLLOTOODUE Yid Vi tpoctatedooue dpyava fj ou-
GKEVEC ATO TNV émidpuot EEmTepik®v NAEKTPIKOV Tediwv. To dpyavo kAn., Te-
pickeiope pé Eva petahlixko théyua §j Ehacua, noo EEacpalile flextpixy Ow-
pdxion.

12.5 Avvapiké kai dagopd duvapikod.

Of Evvolgg 100 duvapkod kui tiig dugopdg duvapikol, Tod elyaue yvopioel
GTNV Tapaypa@o 3.1 xwpic vi EpUNVELCOUE T1) PUOLKT] TOLG GNUOGIA, YivovTal
avoinntég pé ) Ponben Tob fhextpikov nediov. INd v SievkoAOVopE TEPLG-
GOTEPO TNV Katavonot Toug, tEetaloue tic Evvoleg adtéc npdta o1 nedio Pa-
puTtag, mov mupovotdlel mohlic dvaloyiec ué 6 RhexTpikod medio kai elval
Ao yvwoeto dno 1o uadnua tiig Puoikic.

To nedio BupdTnTog Exel Ty idom T va dokel dSdvoun of udala, mod Ppicke-
TaL péca oto medio.

Zépope 611 d pale of dpropévo onueio tod nediov Pupdtntag Exer Oproué-
N Suvaucry vépyera. “H évépyeww adth elvar ion pé 16 Epyo mob amathinke
v v puetagepOet i nale dvrifera ot dOvaun Papdrag dnd Eva onuelo dva-
Qopdc pé duvapikn évepyela undev peypt 10 Oewpodpuevo onueio. To nniiko
100 Epyov 6ud tig paleg elvar Eva otafepo yepextmpotikd uéyelog kibe on-
peiov 1ol nediov koi dvoudletol dvvauike tob mediov fapvtyras. 'H aplunte
K1) Tov Tun elvat Tom pé T Svvauikm Evépyew, tod Exe 1 povada tihg ualac of
Eva onpeio 1ol mediov. To uvaukd elvar povopetpo péyedoc, dpiletal dnhadn
puovo pé 1o pétpo tov kai dév Exer dievbuven kai gopd.

INd va petaeepbet pd palo ano Eva onueio pé younAotepo duvapko of Eva
onuelo pué LyMAotepo duvauko ypewdleton vi katavadwlel Epyo. To katava-
Lovouevo Epyo elvat Too ué i dtapepd t@v duvautkdy 1oV dO0 onueiov Eni )
pala. To Epyo ad10 dnodidetar dtav | palo Kiveltal dno T6 onuelo pé o Ly-
Lotepo Buvapiko mpog O onuelo pé 16 yaunlotepo Suvautko.

"Eneidn 10 Epyo mol npooc@épetol of d pdla 1) drodidetal and adThv katd
™ petakivien g ueteld dvo onueiov EEuptdtar povo dmo 16 dovapkd Tdv
dvo onueimv, dév Exel onuacia 1y dradpowrj wov 0d dxolovbioer i pala yid va
phaoel Gno 16 Eva onuelo 616 GAAo. L16 oxnuae 12.5¢ m.y. 16 idlo Epyo kotava-
Aovetar i v eBaoel i pala anod 16 A 016 B dkorovbavtag ) dadpoun a i
By

"Av 1 pualo ovuminphosl i kAeety diadpourj Lexivovag m.y. Gnd 10 A
(oy. 12.50), pbavovtag oto B xai émoTpépoviag otd A, 10 6l Epyo mov Oa
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kotavehobel etvan Too ué undiv. Tati 6o Epyo npoceiépetat yid vi @Bdoel 1)
pala dno 16 A 016 B, 1660 Epyo dnodidetor katd v émoTpoen g and 10 B
o610 A.

Iy. 12.5a

"Avdloya, of Eva ffAextpice medio kibe onpeio Exer dprouévo dvvapre. To
duvakd @, Evog enueiov o elvar foo pé 16 Tnhiko tob Epyov Ay, mod
xperdleton va katavalmBel Yo vi petapepbel Beticd poprio Q ano Eva onpcio
avapopds pé duvako undév péypt 6 Bewpobuevo onueio a, Sid Tod goptiov.

AO.L!

Q

H drapopd dvvauixes ¢, — op uetald Svo onueiov a, B elvat Ton pé o
mniiko tod Epyov A, g mob katavahdverat il vi petagepbel fetikd goprio Q
and 10 onuelo B pé 16 YaunroTepo SuvopKd oTO onueio o pé 0 LYMAGTEPO
duvapiko, diui tod gopriov.

Ag, B Ao, Ao,
0o —p = Q{ W Qﬁ )
Enedn 1 taon U petaly 8vo enueiov iva ion & dpiopod pé i dapopd
dvvapikod tdv dvo onueiov, naipvoue dro v (2) ™ oxéon:

Oy = (€Y)

Usp =% — 0 _ b (3)

Q

“Otav Oetikd goptio petakiveltol Grd dymAdtepo duvapikd of yauniotepo

duvapko daodiderar Epyo ico pé ) Swgopd 1@V duvapk@y tdv dvo onpsiov
éni 16 poptio.

“Oha té onuela £vog nediov, mod Eyovv 16 1610 duvapko, oynuatifooy ént-
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paveleg o dvopaloviul feodvvauixés émipdveteg. Ol looduValIKES ETLpaVELeg
.y 100 1edion YOpm And pig @opriopévn oeaipe elval of dmoaveles GPoKEV-
pov opapdv [ay. 12.5p(a)]. Of loodvvauikis émpdveeg 100 nediov petald
dvo mapaliflov mhokdv elval Emedvele mapdAAinkes otic mAdkeg [oy.
12.5B(B)]. Of duvapkég ypaupés téuvouy kdfera tic icoduvapikig Emeavelss,
Onwg goivetar otd d0o oynueTa.

Iy 12.5p.

12.6 Iyton petabd taoeng kai évidoeng nhektpikod nediov.

“Ac pavtachobue 611 Betikd poptio Q kiveltal péca of OPOYEVEG AEKTPIKO
nedio dvrdoewe E dno 16 Oynhotepo duvapiko a mpog 10 xepnhotepo duvapi-
k6 B mapaiinia otig AAekTpIKES Ypaupués (ay. 12.60). To Epyo nob drodideta
katd T petokivnen tob goptiov dnd T onueio o 616 P elvar:

Agp =F -1 (1)
6mov F 1 dOvaun nov dokeltal and t6 nedio 616 goptio Q kai [ 7 dndéotacn

@V onueiov o,p.
"Eneidn, ovpgave pé todg tomovg (2) tiig 12.2 kai (3) tijg 12.5:

F=E-Q 2)
Ko Aﬂ.ﬁ = Uu.ﬁ ‘Q (3
naipvoue dvtikabiothvrag Tig (2) kai (3) omv (1):

Uyp =E-1 (4)

"Ecto téhpa 6t 16 goptio Q kiveltar kotd pijkog piig dwdpoptig, mov oyn-
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Iy 12.6a. Ix. 12.6p.

Hotiler yovie_g pé tic NAEKTPIKES YPappEg (oy. 12.6pB).

"H 8vvaun F 100 dokeita 016 @optio Q dmd 16 nedio dvahvetal ok pid duv-
vaun ot Sievboveon tiig kivnoewg o — B, 1) 6noia mapdyer Epyo kai of pid 5o-
voun kabetn ot dievboven adtn, nod Sév napdyet Epyo. "Etol 10 6hko Epyo,
mob drodidetal kutd ™ petakivion tod goptiov dno 10 o ot P elvar:

Agp =F -ovve -l (5)
Kai 1 tdon peta&d tdv P
[ Uyp =E-/-cova J (6)

"Ano tic (4) xai (6) cuvdyoue 81

'H tdon if drapopd dvvauxot perali dvo onueiowv af duoyevoig nediov efvar
ion ué 16 uétpo g évrdocwe 1ol ffAextpikon nediov éni tijy dndoracy Ty ivo-
duvauik@y émpavel@y t@v dvo onueiwy.

“Otav dév Exope Opoyeveg NAekTpootaTikd nedio 1 Evtaon E petafaiieta
ano onuelo of onuelo. "Etol povo yid otoryeddeg tufua dl g dwdpopic
UTTOPODUE Vi EQUPUOGONE TOV TOTO (6) Yid TO GTT0T0 TUipVOUE GTOLYELMON TdoT
du.

dU = E - cvva d/ (@]

"H taon petadd tdv onueiov o, Ppioketar oty nepintwon abt, dv d0poi-
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coue B Tig aTolyetdBEg TaoElg katd piikog Tiig dwdpopfic, dnhadn dv dAo-

Kk nphooue v (7) petad-tdv anusiov o,p.
B

Upp = f Ecvvad/=¢, —¢g (8)

a

Apibuntike rapaderyua.

Aivetar dpoyevéc hextpied nedio vidoewg E = 100 V/m.

16 nedio advto Kivelton HAEKTPOVIO KT UTKOG TOV NAEKTPIKDY Ypapudy
kai Siavoel anootaon petatt dvo onueimy, mod Exovv dwapopd dvvapikod 1V.
Na droloyiobel:

@) 'H andatacn [ tdv dvo onueimv.

f) To Epyo nmov dnodidetar and 16 nedio katd ™) petaxivnon 1ob NAekTpo-
viov (e = 1,6 1071 C).

¥) ‘H tehkn taydmta v tod fiektpoviov, dv 1 dpyikn tov taydTnie ftav
undév (nate fpeuieg tod MAektpoviov: my = 9.1083 107! kg).

Aven.
a) "Ano v éEiowon (4) naipvoue:
u 1
[|=——=——=10.,01 =
E 100 " [ em

B) "H éiowon (3) Sivel:

A=T -Q=U-:e=1-16-10"Ws
A=16-10"]

) "H xivnriks évépyee tod HAektpoviov 016 Téppa TG Swdpouiic elval:

Ao v’
“Apa: 2
\/2-A 2-16-10"
= - —5.93 - 10°
i m, 9.1083 - 10 Zl

U = 593 km/s

(Z¢ tayvTnTeg v> 2 - 10% m/s nepinov, f pate Eaprdtal ano TV TaydT T
kai vmoloyiletar dnd TOV TONO:

1
m=m,

c?

6mov ¢ = 3 - 10® m/s 1 texvTe Srwdocemsg TOD POTOC).
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IMYKNQTEX

13.1 Eioayoyn.

Mid Suitatn ano dbo dywmyodg torobetnuévoug of wikph dndotacn 6 Evag
(o tov dAlo petald thv dnoimv naepeufaiietar dépag | EAAo povwtikd DAt
KO (dimAektpiko) dvopdaletar avkvers. Of dyoyol nod unopel vi Exovv 6mola-
Siimote popoi, dvoudlovial drAteuer T00 TUKVOTH. TTAV TEXVIKT CLVOVTALE
cuviifog éninedovg, kLAvEpIKoOLE Kai 6@aLpLKOLS TUKVETES. LTovg éninedovg
TukvaTig of dnhiopol elvon Eminedec kai mapdiinieg mhdxeg [oy. 13.1a(a)l.
Lto0g kvhvdpikong mukvatic of onliopoi elvar Vo dpoatovikoi kdAvSpoL
loy. 13.1a(B)], &vd o100C GEAIPIKONS TVKVOTEG elval 300 GUOKEVIPES oQUIpss
loy. 13.1a(y)l.

Iy 13.1a.

“Evag mokvetng umopel vi poptiobel, nkadn vi mpochdBe fhektpikod pop-
tio, dv cLVBESOUE TOVG OMAGHODS TOL PE TOUS TOAOVG UGG TNYTiG cLvEXODC
pedpaTog. O nUKVEOTHG ST pel 16 YopTio TOL T TUPUNEVEL popTIGUEVeS, OTTMG
Aéue, kai petd v dnocbvdeon tov dnd v anym, dnwg BG Sodue 6TH cLVE-
xeu.

Metafd v dmAopdvY £vog opTicuévon nukveth oynuatileta fAextpiké
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nedio. £16 nedio ad16 drotupeveta, dnwg yvopicape othv napdypago 12.1 &
VEPYELD, TTOD propel va dmodobel dv ouvdebodv dydya petabd Toug ol dmit-
ouol tod mukvoti. Ztiv nepintwon adth pedvetar paydain 16 goptio tod
TOKVOTT, uéxpis dtov unodevialel, oniadn 6 Tukvotig Expoptiletat Evd T me-
dio EEnpaviletan

Tovg TUKVMTEG TUPISTAVOLE GTE NAEKTPOTEXVLIKE oy Eda P 16 ovpPoro Tod
oynuatog 13.1p.

Iy. 13.1p.

13.2 Xopyukotnta nukveti — Movades ywpntkdtrog.

a) Xwpyrkomra.

Tig {810t 1eg £vog mukveTh unopodue va peletiooue ebkoia pé i Ponbea
Evoc Eminedov mukveTi, ToD Ever 6 MO ATAOG Kai KoWHg TUKVOTIC.

“Av cuvdicoue tig 800 dymyues TAakes (OmAopoi) £vog Eninedov Tukvo-
i ué 1ovg mohovg uidg NAekTPKAS TNYig ovveyods pevpatog (oy. 13.2a), Ba
nupeTpioone 6Tt oTiyutale O dUTEPOUETPO A TOD KUKAMUOTOG EKTPENETUL
ADTO Seixvel 611 mepvE ATO TO GuREpPOUETPO pedua i Tod Sumg Todd ypriyopa
undevilerar (i = 0).

Metd 16 unBevions ol peduaTos Tapetnposie, 611 T0 PoATONETpO, TOD Ei-
VL GUVOELEVO PETUED TMY AywYinev TAuk®v, delyvel wid tion U mov glvat Ton
pé v H.E.A E tiic myig ovvexolg pevuatog (U = E). "H duedvien tig td-
ceng U anodetkviel Ty mapovsic RAEKTPIKAY optinv Endve otig 600 dydyw
ueg mAdakeg. “H mAdka, mod elvatl cuvdepévn pé té Betikd noko tijg mnyRc. Exel
poprioBel Betued. Evad 1 dAhn mhaxa, mov cvvdEetat ué Tov Apyntiko Tolo, dp-
VITIKA.

“Av dlekdyope 10 kOkAopa ot onueie .y T - T  (oy. 13.2a) xai dnopakpd-
VOUE TOV VKV T Gmo Ty anyh E, Ba nepatmpnoope 611 6 MUKVOTIG TUPUuE-
vel gpopriouévog. Ta Niextpicd goptia nob fpickovrarl éndve otic dydylueg
mhaxec Exouv mayidevbel, dpod dév Vmdpyet duvatdétnta duguyic Toug.

“Av Thpu covdEcous UE Eva dyOYIHo ovpue Toug SV YOopTIGHEVOLS OTAL-
opove tod nukvotd (ox. 13.28), 8d naepatmpicope 611 16 dpnepductpo Tob
KUKADUOTOS EKTPETETAL KoTd TNV AvTifetn @opd amo T popd opticemg kol
deiyvel 611 mepvd Oplopévo pedpa. To pedpa adtod dwwpkel EAdyiota, onladn
b0 ypewaleral va EEombody 1d goprtie otig dVo mhdkeg, 6noTe O TLKVOTG E-
rel EkgopTiotiel.
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Movwtiny oTpwom i AENTO
otpdpa aepa

Ey. 13.2a. Ix. 13.28.

TAv nocotiky oyéon uetald 1OV HAEKTPIKOV optiov Q mov cuecwpedov-
Tal oToug dmhopong Evog mukveth kai Tig taoewg U petald tdv onlicudv
mpocdopilope nepapotikd bg EENG:

Trobg dmhiopode 100 mukveti] cuvdiope dwdoykd mnyég pé Swapopetikn
HEA, B, By; Eqiviuis Mé xatd@Aiinio dpyavo petpodue 16 goptio Q, Q. Qe
nov dnotopevetor kibe popd of xabe Omhopd kai pé Eva NAEKTPOGTUTIKO
Boltopetpo perpodue v dvtiotoryn tdon petald t@v dmhopdv U, U,
Uj..... "Av oynuaticope of kdbe pétpnon 1o nniixko tod goptiov Sid Tig dvti-
0T0MC Thoeme, damotdvope, dtt 1o Thiko adto tapupével otalepd of dheg
TG petproe.

Ql Q - Q _......_&—
Fres g g S *U*C (n

T6 otablepé nniico tob popriov Q mov elvar dnorautsvuévo of Eva nuxvwrr
did g rasewe U nob émixparel arovg dndiauovg tov, dvoudlerar ywpnuixornra
t00 nukven] kai ovpfoiiletar ué 6 ypdupa C.

‘H (1) ypagetar &miong:

Q=C-U 2

Kal

o
Ve @)
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"Ano tiv (2) napatnpobpe 1 O16 otabept taon U, oo peyakdtepn elval 7
ropnrkotnta C £vog mukvoTh, T060 peyaldtepo NAEKTPIKO goptio Q dmota-
pedetal 6T00G dnAopovg Tov. ‘H yopnuikotnta Aowndv ékgpdlel 16 katd no-
60 of Eve TokVOTH uropel va drotaptevdel fj v «xmpicen teplacotepo 1 Ai-
yotEPO QopTio.

‘H yopnuxomra £vog nukveth éEaprtdtal, dnwg & yvopicope otnv mapd-
ypago 13.4, dnd ta yewpetpikd ototxeln kai dnd 16 povotiko (Sinkektpiko),
700 Omdpyel uetafd @V OMAIOUAV TOL.

B) Movddec ywpnuixdrnrac.

INa 1 pétpnon e xepnukomntac ypnotponoeital o1d ovatnua S.I 1 po-
vade Farad (gopdvt), tiuntikd yud tov "Ayyio épevvnrti Faraday (1791 -
1867), ué sbpPoho 16 hatvikd xepaiaio ypappa F. "H povade F npoxintel d-
no tov tomo (1):

Q] C A-s s
T R e = F (Farad)

“Evog mukvotig Exet yopntikotnta 1 F, dtav 1) taon petabd tov dnhioudv
tov elvar 1 V kai 16 goptio éndve otodg dmhiopode tov 1 C (1 A-s).

"H poviada Farad [F] elvar tepaonia, yiati f| povida Coulomb efvar modd pe-
yadn, 6nmc drodeifaue oty napaypapo 1.2. ZrAv npakn 8év elvar Suvatd va
kataokevacboby TukveTég HE 1000 PEYAAT YopNTIKOTNTA, Ylati elvat adhvato
v cuykpaticoue o€ fpeuia Endvo of copate goptia e 1aems Tob Evog C.
(Avtifeta elvar £bk0lo Vi petagépope dnd onueio of onuelo ueydha gopria.
Ao AV TOpT £vog dywyod m.y. mov Siappéetat amo pedua 1 A Eépoue St
nepvd of 1 s goptio: Q =1t =1 C).

Ztig npaktikég EQUPULOYES X PNOLULOTOODUE YIG TH) LETPTIOT THG XWPTTIKOTN-
tag t0 EEfic bmonoAhamAdown Tob Farad.

— To wkpogapivt (uF) = 10°¢ F

— To vavogapavt (nF) = 107 uF = 10° F

— Té mkopapavt  (pF) = 10 pF = 107 nF = 107? F.

[€]=

13.3 'H onpaoia tijg dinhextpikilc otabepic — Amlextpixn modwon.

[a va peletioope v Enidpacn, mov Exel 10 Siniektpikd petald OV dmhL-
oudV EVOg TLKVOTH 6T yopnukottd tov, éktehobue 10 £Efg neipapa:

Maeipvope Eva éminedo mokvot) pé dépe petald tOV TAOKGV TOL Kai 1oV
ouvdtope of myn pé molwkn taon U [oy. 13.3a(a)l.

Metd ™ @OpTIof tov drocvvdéope TV TNyn kel petpodue 6 goptio Tov
Q, xai v 1aon U petakd t@v dnhoudv. Lopgove pé ™ oxéon (1) tiig mapa-
ypagov 13.2 1 yopntikdéTTe 100 MLUKVOTH elval:
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"Exgoprilope tdpa oV muokvet) kai tov svvdiops mal oty B myi, dh-
M petalb tdv mhakdv tov tomobetodue kdmolo povoTikd OMKO lay.
13.3a(B)]. Metd ™) @option tov dnocuvdéope TV TNy Kol peTpdue mait 16
Qoptio kol TV 1dom TOD TLKVOTH.

Iy. 13.3a.

Hupatnpodue 611 1) taon elvan i, 6nag TPONYOLUEVOS, Yot XPNOLUO-
nowoaue Ty I Ty kel Snog Eépope 6 Tukvetig poptiletat péypig Htov 1
1aomn tov EEicwBel pé TV Taom Tig anyis. To eoptio Suwg Exel Tdpa pid Leya-
Lotepn Tuh Q. "Apa 1) yopnTikoTTA ToD TVKVOTH 0d&RnKke ué Ty Tapovaia
00 povotikod kai Eywve:

C=—— (2)

"Av EnavehaBoue o neipape pé dhhovg mokvetég kol dAeg TNYEG ARG pé
0 1610 navia povotikd YKo, dumiot@vopue 6T o mnhiko:

L - _Q_= & 3)
CG QD

napapével otabepd. To tmhiko avto Sivel T ayeniky dipdextpicri arabepd tod
OhikoU, mov yvopioaue 100 oty mepdypago 1.2 ketd v neprypaen tod vo-
pov tov Coulomb. "Apa 1| oxetiki Sinhextpikn) otabepd £, £vog HAkoD dpilet
nooeg popég abEdvetar 6 goptio §| | xWPNTIKOTNTA £VOG TUKVOTH HE dIMAE-
KTpIKO 10 DAIKO adTo, cLYKPITIKE pé TO Qoprtio kai T ywpnTikdTNTe T00 TL-
KVt pé SinAekTpikd tov dépa. ‘H g, elvar ddidotato péyebog, Snwg gaiverat
ano v (3).
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"H atEnon tod goptiov koi Enopévag g yopnTikoTTag T00 TUKVOTH 6-
peihetun o€ Eva pavopevo mob Eupaviletar oté Sinhextpiko kai dvoudletot
diplextpikyj néiwon.

"Eva povotikd 0Ako 6év Srabéter odotaotika EhedBepa Niektpovia, dnwg
Eépope. Ta fiektpovid Tov elvan decpevuéve oté popla ué ioxupéc Suviueg
nov dokobv of avtd dvtictoya Betikd poptia. "Etol 1o fhextpiko nedio, mon
onutovpyeitar petedd 1@V OnAoudv 1o Tukveti kai dokel dvvaun otd Hhe-
KTpoOvVLL, 0V umopel v 1d dnoondoetl Gro @ popw, dnwg ooufaivel pé 1d é-
LevBepa NAeKTpOVIO TV AywydV. Mnopel Spwe vd getatoniser kAo 16 Mhe-
KTpovia of popd dvrifern drno ) gopd tod nediov (deod Exovv dpvntikd gop-
Tio) xai ta Oetid poptia o1 Yopd 100 nediov. ADTO Exel g dmotéheoua va
Groktnoel kabe popo tod Simhextpikod BeTikd Qoptio oth Popd tod nEdiov
Kol apvnTiko of dvrifetn eopd.

“Etou, dv puvtacBobue kabe poplo oav pikpn o@aipe, TpokvTTe | Katavo-
un tév eoptiov mov eixver to oxfua 13.3p.

1© ©

Iy. 13.3p.

'H peratomon tdv poptimv elvol avaloyn tig Evitoene 1ob nediov kai
otapatd étav EEiwwopponnfolyv of dvtifeteg duvipeg, nov dokovvral atd pop-
tie. "Otav dwkomel 10 NAekTpikd medio, 1@ Poptia EMGTPEPOLY GTAV GpYIKT
toug Béon. “Apa 1| petatomion elvar EhaoTicd.

'H élaotucyj petatomon poprioy uéea o€ dinAektpiko kdrw dnd vy énidpa-
an fjAektpikos mediov dvoualerar dmAextpikii méiwaon.

"Onwmg guivetor 610 oyfua 13.3B, 610 édomtepiko 100 povotikod EEovdete-
pavovtal th avtibeta goptic yertovikdy popiwv. "Avtifeta pnopolbv va dpd-
covv npog td EEw 1d goptia, nod Ppickoviul otig FEmTEpikEC EMOAVEIES TOD
poviTikod dmévavtt and todg Omioupodc. "Amnévavit dnd 10 Betikd MAe-
KTpodlo Eupaviletar dpvntikd goptio kai dvrictpopa. Td goptic o Sinhe-
kTpikod Eovdetepdvouy tig dpdoeg foov uépoug goptieov t@v dmhcudv.
"Etot ol dnhiopol pnopodv va mpoohifouv éni mhéov goprtio, oo elval 16
poptio mol EZovdetepm@bnke ot kabe dmhiopd dno 1a goptie toddoewe. Mpay-
uatikd, dv of fve Ao @opTiouivo mukvmT Gépa, Tov slval cuvOEuEvoC of
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NAekTpikh mnyy, elodyoue kdnowo povotiko, da tapatnpiooue 6t otrypaic
pEel pedua oty katevluvon popticemg 100 TukvoTH. ADTO drodetkvie 6t 6
TUKVOTAC @optifetal éni TAéov Gmd Té poptio mov fdn elxe.

13.4 'O é&ninedog nmukvorng.

@) H ywpyuxémra to0 éninedov moxvwrd].

Mepapotikd kai Bempnrikd drodeikvoetar 61 7 yopnukomra C Evog mo-
Kvath gEaprital ano tig daotdoelg Tov kui dnd ™ dinektpikn otabepd Tod
HOVOTIKOD peTaEd TOV OMAoU@V TOU.

TH oyxéon petafd 1dv peyeddv adtdv propodue vi TpocdloplioopE TEpapd-
TIKG 61OV éninedo nukvwry O £Efg: Metpdpe ™ yopntikomra C pdc oepdc
Emnidmv mukvotdy, Tob of dnliopoi toug Exovv Swapopetikd péyebog, drago-
petikh dnootaon petald tovg kai depopeTikd povotikd. Katomv ovykpivoue
0. Groterécpate TdV peTpiocmv pE tig dwotdoeg kai T dinhektpikn otabe-
P "Av 7 dndotaon petald T@V GrMopdv elvatl TOAD LiKph cvykpITIKG pE Tig
Sotdoelg Tig Emeavelds Toug, SlemoTt@vope 6T 1) xopntkdtta tod Enine-
Bov nukverii elvar dvadoyn tig Emedveag S Tod Evog Ao Tovg GTAMGROGE, d-
Vahoyn tiig dinhextpikiic otabepds & kai dvtiotpoga dvaloyn Tic drnootdoemg
& petald tdv dvo omhoudv (oy. 13.4a):

8
&

C=e

8y

. Ly. 13.4a.

TT dinhextpikn otabepd £ (dvoudletm Emiong dndlvtn diniextpikn otabe-
pa) Exope Hidn yvopicer otiv napaypago 1.2.
"Av petafd tdv mAak@v Omapyel kevo T dépag 1 (1) ypdoetal:

S
Co=¢ 3 )]
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Bmov g, elvar 7 Sinkextpiky otadepd tod Kevod kai ué peydhn Tpociyyion tod
agpa. )
"An6 tovg tomovg (1) kai (2) dnoroyiloviu of otabepic € kai g, Sotepa dnod
pérpnon tig xwpnTikoTnTag £vog Eninedon mLKVOTH UE YVOOTES SloTAGELS.
Mé perprioeig-akpifeiag Exer Ppebet 6t 1) g, Exer v Tun:

1
36 -m-10°

pF
Ep = =8,85419 —— (3)
m

c2

("H povada elvar ioodbvapun oté obomuae S.I. jé T povada

m?’
TOU TPOKVTTEL YId TV €, Gnd 16 vopo tod Coulomb, nov elyoue dooel otV
napaypagpo 1.2).

“Av Sunpéoope katd péhn tig (1) kai (2) kai AdBoue dndyn ) oxéon (3) tijg
napaypdgov 13.3 mpokvmrel:

i =& “4)

ﬁ ©

‘H dimkextpikh otabepd dmoovdinote povotikod OAKOD elvar peyaddtepn
anod ™ dinhextpikn otabepd to0 kevod Kal TPoKOTTEL ATO TO YIVOUEVO TRG Bin-
rektpikiic otabepdc tob kevod éni T oyeukf Simhextpikn otabepd Tod HAL-
KOU.

‘O tomog (1) yiverar pé v (5):

C=¢g-¢

0 (6)

"Amo v (6) tpokdntel 41 iy yopnTikdTTe Evog Eminedov mukvoTh adkd-
vet, 660 wikpaiver | dndotaon 8 petagd 1dv dnhioudv, dnhadi 16 niyog Tod
povmTikod 1| o0 otpduatog tod dépa.

v npdkn 8év elvar Suvatod vi ELATTOVOLE ATEPIOPIGTA O TAY0C TOD Ho-
VOTIKoD, ylotl adto eEaprdtal dueca aro v taon, nov eipache dvaykaouévor
Vi Epupudcope oToV Tukvet). "Avaloye ué v Epuppolopevn taon drotel-
ton kel Opropévo mdyog tol novetikod i tod otpdpatog dipa. Lé pikpoTepo
130G T poveTikd Bév elval of Oéon vd Slatnpioel YopLopive t@ eoptin Tdv
Vo dnloudv. "Hiektpued goptia nepvolv dno tov Eva 6nloud otov dAlo
néow and 16 Sinlektpid pé ATOTEAECUL THV KATAGTPOPY TOL. LTIV nepinto-
on adt Aéue 811 10 dimAextpikd Sracndrarl,
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B) Té sjhexctpixé nedio tov éninedov muxvers.

To6 Nhextpico medio Evog Eninedov mukverth pué wikpn drdéotaon petald tdv
Thakdv ovykpirikd pé tig Sotdoelg T Emedveldg Tov, elval TpaKTIKG duots-
Hopgo. "H Evtaom E to0 nedlov Exel of 6molodnnote onpeio tod ydpov petald
OV Thak®v (6nhiopdv) 16 1o pétpo kal thv Bia popd. ‘H dievbBoven o0 ne-
Slov elvar ket oTonC dMAGHODE Kai 1 popd Tov elvat dnd 16 PeTikd drAouo
oG Tav dpvnikd. O AAeKTpIKES Ypaupés elval tapadinieg kai of foeg dno-
otaoeig petald Toug, Epdooy tO medio elval dpodpopeo kai kabeteg otong &

mhspong (oy. 13.4B). O looduvapikéc Emeaveisg elvar tapdAAnies otodg 6-
LERT T

Ly. 13.4p.

Té pérpo tiig évrdoeng E TPOKVTTEL, cOuQove pé t oxéon (4) tic napa-
YpCyov 12.6, and tqv téon U petakd td@v dnhioudv kai ™mv dnootast toug §.

E=—+ il
5 (7N

[Mapatnpodpe 6t B1d otabepn tion U 7 Evraon tod fAextpikod nediov &-
VoG Eninedov mukvorh elval toco peyalotepn, 5co pikpdTepn elval 1) dnocta-
on petald tdv OmAMou®dV Tov.

‘ApiOunricd napadeipuara.
Mapdderyua 1.

Na drnohoyiobet 1) émoavea S ke dGnhopod évog Eninedov mukvord, Stav
| xopnukémwd tov C = 1 F, ) oyetieny dimhextpien otabepd tod dinhextpr-
Kol 100 &, = 2 koi 1) drnootacn petald 1oV 6mAopdy Tov § = 107 m.
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C-5 1F- 107
e e N _18-7m-10°m? =565 10°m?
€y " Ep 1 FE )
36-n-10° m

S = 5,65 km?

BéPawa Evag mokvaThg LE TéTowe EmQavels Tdv Thak®v tov dEv glvat Suva-
10 vi katackevachel. BAénoue Aowmdv moco peydin eival povada 1 F.

“Av 1 yopnukdmro elvar C = 1 uF 16t 1) Empaveld 1@v nhak@v yivetal
S = 5,65 m?, 6nhadn Eva péyebog mod elvarl duvatd vi kotaokevachel.

Hapdderyua 2.

Metabd tdv 6mhoudv Evog éninedov mukvoti, yopnukotntag C = 200 pF.
fpapuoletar taon U = 1000 V. Na Bpebodv:

a) To fhextpikd goptio Q nod pnopel vi AMOTAUIEDCEL & TLKVWOTNG.

() ‘H Evtaon tob Ahextpxod nediov E, 6tav 1) drostacn petald 1@V mha-
k®V 100 mokveTh elver § = 0,5 mm.

v) ‘H oyetikn dinhextpikn otabepd tod napepferlopevoy petadd t@v nha-
K@V povotikod £, , 6tav 1 Emedvewn kabe 6mAopol 100 TUKVOTH glvar S =
2 cm?.

Abon.

A.
@ Q=CU =200-10"2-1000 TS-V=2OOnC
Q = 200 nC

U 1000 V v
g O SR b R D [ S IR
2 5 05-10°m m
E=2-10° V/m

36-m10°:8-C 36-7m-10°-0,5-107 200 - 1072

; = 56,52
1 & S 2-10° ;

g = 56,52
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13.5 "HAektpootatikt) EVEPYEIR MUKVOTH.

“Onme fidn dvapépeue, Ketd T @option Evog TUKVOTTH npoceEpeTal EVEp-
YeW Ao THY MAEKTPIKT TNyl 0TOV TuKVOTH HEXPIS Htov 1| Tdon oTovg OTAL-
GlovE ToL Yivel Ton ué T tdon Ti¢ myRc. H Evépye TN YPNCIHEVEL GTT
dnuovpyia Tod NAextpikod nedion TOD TUKVOTH Kol TOPUUEVEL ATOTAULEVUEVT
610 Nhektpkd medio.

"H drotagueupévn fhektpostatiky Evepyen dnodidetat Kutd Ty EKQOpTION
100 TUKVEOTT, OTOTE peTaTpénetal of GAAEC LOPQES EVEPYELUS. TT.X. ot Bepuot-
10 of Fvo dvriotdtn o0 ouvdietar uetad TOV OTAMoudV.

"Av Q slvat T6 HAEKTPIKS @optio Evog mukveth, C 1| x®pNTKOTTd TOL Kai
U 7 taon petald tdv dnloudv tov, 1| Evépyewn T nAexTpikod mediov 10D
mokvoth divetar dno v Eficwon:

1 1
= Y= T 1
A 5 Q 5 (1)

"ATO T oyéon adt) TpokvnTel, BT HOVAdH PETPTOENG TG NAEKTPOGTAUTI-
kfi¢ évépyewag o160 obotnuae S.L givar 0 Joule (J).

A
(IA] = [C]UP === V2 = Ws =1)
‘AptBunuica napadeiyuara.
Mapddeyua 1.

MeTaEd Tav Thakdv £vog Eninedon mokvoti Eeapuoletal 1o U = 50.000
V. "H émoave kade nhakag tod tokvord elvat S = 1130 em? kai 1| drootacn
HeTaED v mhakdy elvar & = 10 cm. "Otav 16 TapeUBUAAOUEVO HOVOTIKD El-
vl O Gépag, va Ppebodv:

@) ‘H yopntkdém e 100 TUKVOTH.

B) To Ahextpikd @optio Q TOL UTOPET VG GTOTAMIEVCEL O TUKVOTIS.

y) "H &vtaon tod fiextpikod mediov.

8) "H fhekTpootatiki) EVEPYELN TOD TUKVOTH.

Avan.
S 1130-10™
AR, A = ~10MF=10-10"1F
) Ey=t 36 7-10°.10-10°2
Gy, = 10 pF
B) Q =C U =10-10" . 5-10* = 50-10® C = 0,5 pC

Q= 0,5pnC
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) E = g _. na fsooooo—v —soo—kv
¥ b 10-102 ] AU m

kV
E = 500——

y 1 1
8) A =—— Q-U= ——50-10% As5:10* V = 125:10"* Ws
A = 12510

HMapdderyua 2.

Meta€d t@v onhopdv £vog Eninedou mukvoth dépa, yopnukotnteg C, =
10?7 pF, épappoleran pia taon Uy = 1000 V. "Av fi dnootacn puetaéd t@v Omit-
ou@v elvarl & = 5 mm, va Ppebodv:

«) "H Evraon 1o fiektpikod mediov.
) 'H niektpootutikn vépyeld to0 TUKVOTH.
y) To fiextpikd goptio Q. mov pmopel vd GTOTUUIELSEL & TUKVOTAG.

"ATOCUVOEOUE TOV TUKVETY] ATTO TV TAoM POPTICEDS TOL Kol mupeuaiio-
pe petadd TV OmAlopdy Tov Eve dInkexTpiko, taxovg 6, = 8 = 5 mm xai oye-
TIKT|¢ OmAekTpikiig otabepdg e, = 10. Na fpeBoiv:

6) 'H yopnukoémte C, 100 mukveTh.

e) 'H tdon U, nov Bd nupovoluchel petald 1@V Onlopdv Tov.
ot) "H &vtaon E, tob flektpikod mediov.

0) 'H fhextpoatatikn Evépysln A, o0 TUKVOTH.

Avon.

kV
E =200—
m

1 | As
B) A=—CoUj= ——10%10. 10"75\/1: 5010 Ws
A =50 ul
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