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Eloaywywko €vOeto

OMot eiyope TNV eumeLpio eVOG NAEKTPLKOU KTVAYLLATOGY» OTOV QAKOU-
UTTHOOUE TO AUAEW A EVOC QUTOKIVATOU, 1) 0TV ONKWOAKAUE Ao pLa
TAQOTLKA KAPEKAQ, N OTav ayyifape tnv 006vn evog umtoAoyLoT).

Ta mapanavw dawvopeva kot TToAAG GAAa odeilovtal 0 OTATLKA
(akivnta) nAekTplkd GpopTia, TOU CUYKEVTPpWONKAV O KATIOLO TIEPLOXN
TWV CWUATWVY TIou NAEKTpioBnKav.

E€aAAou yLa ToAAoUC QLWVEG NTAV YVWOTH N LBLOTNTA TOU AAEKTPOU
va €AKeL EAadpa avTikeipeva, adou To TpiPoupe o€ Eva Koppatt Vda-
oua.

AlamiotwOnKe Pe MEpAPATA OTL TNV LOLOTNTA QUTH ATOKTOUV Kall
aAAo cwpata, Onwe o efovitng, To YuaAl, To PETOLVL, TO VAUAOV, TO
AdoTtixo, N mopogAavn, n Uika K.a. (mivakag 1).

Ta nAektplopéva ocwpata xwpilovtal o dvo ouadeg. Ekeiva mou
epudavilouv cuumnepldpopd Opola Pe TNV NAEKTPLOPEVN paBdo yua-

OMAAA A OMAAAB

TuaAi (tpLBh o€ Kexpiumapt
HETAEL N Upaopa) (tpBn oe
vdaopa)

Mika (tptBh o€
vdaopa)

Apiavtog (tppn
oe Upaopa f
xapti)

Koppdrti Osiov
(tpBnr) o€ paAAi
f youva)

EAaoTIKO (TpLBn
oe Upaopa)

Mika (tptBn o€
§npo paddi)

Aol ovopdotnkayv BeTikA NAEKTPLOPEVA, KAl EKElva Ttou gudavilouv

S , . . , Mivaxag I: O B. Franklin ovouooe
ocuumnepldopd ouotla pe tnv nAektplopevn pdpfdo ePfovitn ovoudotn-

10 VAIKG THG opadog (A) Oetird nie-
KTPIOUEVAL KO TO, DAIKG, THS OUAO0G

KOV alpVNTLKA NAEKTPLOUEVAL.

H Betikn kat apvnTikn NAEKTPLON amodoOnke ota BETLKA Kal apvn-
TIKA popTia avtioToya.

AVo BeTika 1 U0 apvntika poptia ovopalovtal opwvupo poptia.

‘Eva BeTIkO Kal £va apvnNTLKO NAEKTPLKO poptio ovopalovtal ETEPW-
vupa doptia.

Ot SUVAUELG TTOU avamTtuooovTal PETAEU GOPTIOUEVWY CWHATWV
UTopel va elval EAKTIKEG 1) AMWOTIKEG (ELk. 1).

Ewova 1. (o) Ta oudvoua poptio. arwBodvrar. (B) To etepovoua poptia élkovial.

Aopn tnG UANG - To nAektpovio

OAa ta cwpata anoteAovvtal and atopa. To povtéAo nou Ba xpn-
OLUOTIOLOULLE YLOL TOL ATOUA OLKOSOUELTAL OO €vav TTUPNVA, O OTIOLOG
TIEPLEXEL TAL TIPWTOVLA TIOU £XOUV OA TO (610 BETLKO NAEKTPLKO PopTio
KQL TAL VETPOVLA TTOU ival NAEKTPLKE oudETepal.

(B) opvnuika niextpiouéva.
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MNpw amod tov mupnva meplotpédovtal ta NAekTpovia. Kabe nAe-
KTPOVLO €XEL APVNTLKO NAEKTPLKO HOPTLO IOV Elvail KATA ATOAUTH TLUNA
(oo pe to BeTIkO dopTio Tou mpwtoviou. To doptio Tou NAekTpoviou
glval n HIKPOTEPN MOCOTNTA APVNTLKOU NAEKTPLKOU PopTiou Mo -
daviletal eAevBepn otn dvon (Eik. 2).

KaBe dtopo mepléxel oo aplOud mMpwtoviwv Kal nAektpoviwy, yU
QUTO Kall eivat NAekTpkA oudétepo. Av dlatapaybei n Looppormia auth,
TOTE AEPE OTL «NAEKTPIZETONN.

To MPWTOVLA KAl TA VETPOVLA TOU Ttuprva 8ev ivatl Suvato va pe-
TaKvnOoUV pe anAéc puaotkég peboddoug, avtibBeta ta nAekTpovia ei-
vat Suvato va HetakvnBouv pe anAég puotkég peboddoug, L. He TNV
TPLPN EVOG OWUATOG UE KATIOLO AAAO CWHAL.

To NAEKTPOOKOTILO

To NAEKTPOOKOTILO ElVOL OPYQVO TIOU XPNOLLLOTIOLE(TAL OTO EPYAOTH)-
pLO yLOL TNV QVIXVEUON TOU NAEKTPLKOU dopTiou.

H popdn mou ouviBwg XpnOLUOTOLETAL Elval TO NAEKTPOOKOTILO
ue deiktn (Ewk. 3). AmoteAeitatl amo pio petaAAikn paBdo, mou oto
TIAVW AKPO TNG omolag lval OTEPEWUEVO Eva LETAAALKO odatpibio.
3T0 MECO TNG UETAAAKNG pAPBdou uTtapXEL £vag UETAAALKOC SelkTng
(ouvnBwg dUAAO aloupiviou).

To cuotnua Bploketal péoa o€ LETAAALKO KOUTL.

Otav n petaAAkn paBdocg pe to deiktn poptiocBoulyv, anwbouvtatl
AOYw ToUu opoonuou doptiou Tous. Oco HeyaAUTEPO elval To NAEKTPL-
KO doptio T000 peyaAltepn €ival n ywvia mou oxnuatiletal petal
paBéou kat deiktn.

Tpomot nA€KTpLoNG

1. Me tpBn

Av tpioupe pla paBdo yuaAol pe éva peTafwto UdaAoUa, TOTE
nAektpovia tng papfdou petadépovtal oto Ldaoua. H paBdog Exel
OTIOKTAOEL BETIKO NAEKTPLKO PopTio (EAAELUUA €7), EVW TO Udaopa ap-
VNTLKO NAEKTPLKO dpopTtio (mAedvaoua e).

Avtiotolya, TpLn paBdou amod eBovitn pe Tpixwpa yatag npokaAel
UETaKivnon nAektpoviwv amnod 1o Tpiywpa otov gfovitn. Exouue Aot-
Tov ¢opTLon Tou gPovitn He apvntikd ¢optio (mMAedvaoua nAekTpo-
viwv) kat ¢popTIon Tou TPLXWHATOG pE BeTKO poptio (EAAELupa NAe-
KTpoviwv) (ELk. 4).

2. Me enaywyn

a. MAnowalouvpe pia apvntika ¢optiopévn paBdo oto odalpidlo
nAektpookomiou. O §elktnG amokAvVeL Ao TNV apxLK KATAKOPU-
¢én Béon tou.

AuTo oupBaivel ylati ta nAektpovia (odatpidiouv - paBdou - dei-
KTn) anwbouvtat mpog tn HetaAAkn paBdo kat to deiktn, ondte

To aropo.
Ewéva 2.

Hlexrpooromio.
Eikéva 3.

Hléxtpion ue tpip.
Ewovo 4.
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n paBdoc kat o deiktng doptilovral apvnTikd evw to odatpidlo
Betika (Ek. 5a).

B. 3TN OUVEXELA OKOUUTIAUE PE TO SAKTUAO pag to odalpidlo tou
nAektpookomiou. O SelKTNG EMAVEPXETAL OTNV APXLKN Tou BEon.
AuTO oupBaivel ylati Ta NAEKTPOVIA LECW TOU CWHUATOG LAG JLE-
TadpEpovtal otn yn. To adpatpidio mapapevel GopTLOREVO BeTIKA
(Etk. 5B).

Y. META amopakpUVOUUE To SAKTUAS pag anod to odatpidio. Mapa-
TNPOUUE OTL TO cUOTNUA TtapapeVeL apeTtafAnTto (Eik. 5y).

6. TéENog, amopakpuvoupe kat tn paBdo and to odalpidio. O Sei-
KTNG amokALVEL Ao TNV apxLkn katakopudn B£on Tou. AUTO GUL-
Baivel ylati nAektpodvia tng papdou Kat tou Seiktn peTadEpo-
vtal oto odatpidio, onote n papdog kat o deiktng doptilovral
Betika. To odalpidlo mapapevel OeTIKA POPTIOUEVO, yLaTL Ta
NAEKTPOVLO TIOU peTadEépOnKav o’ autd efoudeTépwaoav UEPOC
Tou BetikoU Tou doptiou (ELk.56).

Ewéva 5. Hiéxtpion e emaywyy.

3. Me snadn

Apvntikd ¢doptiopevn papdog efovitn €pxetal oe enadn HE TO
odalpidlo apykad adOpTLOTOU NAEKTPOOKOTILOU KOl 0TI CUVEXELX ATTO-
HOKPUVETAL.

MapatnpoUpe OTL 0 SEIKTNG ATTOKALVEL OO TNV QPXLKN KOTAKOpUDN
B£on tou. Auto cupBaivel ylati nAektpovia amno tn paBdo tou eBovitn
petadépovral oto NAEKTPOoKOTILO dopTilovtag To apvntka (Eik. 6).
BA€moupe Aowmov OTL €va Pépog Tou dopTiou TnG paBdou petadépbn-
KE 0TO NAEKTPOOKOTILO KATA TN SLAPKELA TNE EMADNC.

Aywyoi - MovwTtég - HAEKTPLKO KUKAWHOL

a) Ztnv kaBnuepwvn {wn ocupPaivouv dawvopeva mou TPOKAAOU-
VTOL OO KWOUREVA NAEKTPLKA dopTia. TNV Kivnon Twv NAEKTPLKWV
doptiwv odelletal 0 NAEKTPIKOC PWTLOUOG, N NAeKTPLK Bépuavon,
N Kivnon twv NAEKTPLKWVY KWVNTAPWY, n AEltoupyia tou padlodpwvou,
n Asttoupyia tng TNAedpaonc, n Aetoupyia TwV NAEKTPOVLKWY UTIO-
Aoylotwv K.a. Mg to cUVOAO TwWV POLVOUEVWYV TTOU TIPOKAAOUVTOL AT
Kwvoupeva poptia aoxoAeital o Auvopikog HAEKTPLOUOG.

Hléktpion ooduotog ue emopi.
Ewxova 6.
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To cwpata mMou EMITPENMOUY TN HETakivnon doptiov péoa amnod tn
pala toug Aéyovtal aywyol. Aywyot ival to HETAAAQ, oL NAEKTPOAU-
TLKOL aywyol, oL NULOywYol, oL UTIEPAYWYOL, TA LOVIOUEVA AEPLA, OTIWG
Kal OAa ta €pfLa ovra.

Ta cwpata mou Sev EMUTPEMOUV TN HETAKivnon dopTtiov péoa amo
N pada toug Aéyovtal HovwTEG. MovwTeg elval To €0Ao, To yuaAl, To
TIAQLOTLKO, TO XQAPTL, TO KOOUTOOUK, TA KEPOLLLKA, TO AQCTLYO K.Q.

A¢ S0UUE TL ylveTal 0TOUC HETOAALKOUG aywyoUg, TIou €ival oL ou-
vnBEotepol Kal Exouv HeEYaAUTePN oxEon KE TNV kaBnuepvn {wn. Eva
TUTILKO Ttapadelypa LETaAALKOU aywyou eival To XaAkwvo cuppa (ELk.
7), To omolo untdpyel péoa ota KaAwdLa Tou XpnOLULOTOLOUE OTLE OL-
KLOKEG OUOKEUEG. 2TO ECWTEPLKO EVOC OUSETEPOU PETAAALKOU aywyoU
UTTAPXEL LEYAAOG aplBuog (epimou 10%%/cm3) eAeuBépwv nAekTpoviwy
Kal BeTikwv LOVTWV. Ta eAeUBegpa nAeKTpovLa slval NAEKTPOVLO TTOU
EEduyav amnod tnv €AEn Tou muUPAVA KoL KIVOUVTOL ATOKTA TPOG OAEG TLG
KaTeuBUVOELG pe TaxUTNTEG TNG TAENG Twv Km/s (Ewk. 8). Ta eAelBepa
NAEKTPOVLIA AoTEAOUV £va €(60¢ «NAEKTPOVIKOU aepiou», yLati n Ki-
VNGO TOUG HOLALEL PE TNV Kivnon Twv popiwv evog agpiou. Ta BeTka
ovta €ival ta LovTa mou TPoEékuPav amo Ta ATOUO TOU UETAAAOU,
eneldn toug E£dpuyav Ta nAektpovia. Ta BeTIKA LOVTA TOAAVTWVOVTOL
YUpw amod kaBoplopéveg BECELG TTPOG OAEG TIG KATEUBUVOELG, LE TIAQ-
TOC ToU aufavetal pe T Bepuokpacia. Ta BeTKA LOVTO cuvdéovTal
UETAEL TOUG LE LOXUPEC SUVAELG, OLOLEC UE EKEIVEG EVOC EAaTnplov.
To oUvoAo Twv BETIKWVY LOVTWV Tou eival TomoBetnuéva o kabopl-
OMEéVeG BEoeLg kaAeital MAEypa (ELk. 9).

H aywylpotnta Twv HeTAAAwV odeiletal ota eAeUOepa NAEKTPO-
via.

JTOUG HOVWTEG N peyaAn mAsoPndia twv nAektpoviwv gival S€-
Ol TOU TUpAvVA TouG. YIApXEL Ttepimou €va eAeUBepo NAEKTPOVLO
ava 5 cmd.

Ewova 10. Hiextpixo koxlowua. (o) Epyaotnpioxi oigtaln. () Louforioudg.

B) HAekTPLKO KOKAWHA AEUE Lo KAELOTH aywylpn Stadpoun, ano
TNV ornola SLEpYeTal To NAEKTPLKO pevupa. H Statagn tng etkovacg 10, n
omola amoteAeltal anod pLo NAEKTPLKA TNyn, €va Slakomtn A, éva a-
MTTEPOUETPO KaL Eva Aaumtipa A, eivat éva amAd NAEKTPLKO KUKAW QL.

Xalxrvo abpua.
Ewova 7.

Eowtepiko petoddikod oywyod.
Ewoéva 8.

Iéyua.
Ewova 9.
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Ewova 11. Xouforiouds avoixrod oraxorry.  Ewova 12. Avoixto xdxiwua.

Otav o dtakomtng A eivat avolktog (Etk. 11), to KUKAwpa Aéyetal
OVOLKTO KUKAwpa kot e Stappéetal anod pevpa (Ewk. 12).

Ewéva 13. Zoupolicuoc kieiarov draxornry. Ewéva 14. Kieioto xoxiwuo.

Otav o dtakoémtng A eivat kAelotog (Ewk. 13), To KUKAwHa AéyeTal
KAELOTO KUKAwHa Kot Stappeetal amo pevpa (Eik. 14).
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JupBoAlopol o€ NAEKTPLKO KUKAWHOL

Ma va mMopaoTACOUKE €Val NAEKTPLKO KUKAWUA 0TO XOpTl pag, xpn-
ollomoLloUpE cUMBOAA yLa Ta OTOLXELQ TTOU TO AmOTEAOUV. AUTO KAva-
LLE KoL 0TO KUKAWWHA TNG lkovac 10. IToV MapokATw TVOKA UTIAPXOUV
Ta CUUPBOAC TWV KUPLOTEPWY OTOLXELWV EVOG NAEKTPLKOU KUKAWUATOC.
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MoayvAteg

OLEAANveg kat ot Kwvelol néepav amo tnv apxalotnta (mepimouv ano
ToV 6° TL.X. aLwva) €va 0pUKTO Ttou lXe TNV LOLOTNTA va EAKEL SLadopa
oldepévia avTlKelpeva, Omweg kapdLd, BeAoveg kal pviocpata oldn-
pou. To opukTO aUTO Tovu eixe Bpebel otn Mayvnoia tng Mikpag Aciag
OVOUAOTNKE HayvnNTITNG. H 8LoTNTA Tou va €AKeL Ta oldepEvia avTL-
KELLEVA OVOUAOTNKE LAYVNTIOUOG. ZAREPA YVWPLIOUE OTL TO OPUKTO
auto eival To erutetaptoéeidio tou owdripou F.O,.

‘Epeuveg €xouv Seifel OTL O payvATNG AOKEL SUVANEL] O cwuaTa
aro olénpo, VIKEALDO, KOBAATLO | KPALATA TWV TIAPATIAVW HLETAAAWV.

O Mayvntitng eivat puotkdg payvAtne. ZuvnBwe OUWGS XPNOLULOTIOL-
OUME TEXVNTOUC HAYVATEG TTIOU £XOUV KATAAANAO oxniua avaloya Ue
TN Xprion ywa tnv onoia nmpoopilovtal, m.x. papdou (paBdoeldng), me-
TaAou (metaAoeldng), diokou, aktuAiou 1} BeAovac.

Av d€pPOUE KOVTA O€ £va HAYVATN QVTIKELLEVA Ao LayvNTIOLUO
UALKO TOTE LETATPEMOVTAL KAL AUTA OE LAYVATEG.

AUTO pmopel va cupBel akopa Kol av OVAUESA Toug TapeUPAAAE-
Tal £VOL U KLOyVNTIOLUO UALKO, OTtwG T.). EUAO.

Oplopéva UALKQA, OTtwG TL.X. 0 XAAuBag, 6Ttav payvnTLotouy yivovTal
HOVLUOL payVvATeG, Statnpolv dnAadn To HayvnTlopo Toug yla oAU
XPOVO, eVw AAAQ UALKA, OTtwG TL.X. 0 LAAOKOG oibnpog, dlatnpouv to
HLOyVNTLOUO TOUC TPOCWPLVA.

2ovnOiouEVeS LOPPES HayVNTOY
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KaSe avIpwnog ExeL mapatnprosL KATA TH SLGPKELA ULOG KATALYI-
éac To pawvouevo tng dnuioupyiag evog kepauvou mou SLapKei pe-
PLKA EKATOUUUPLOOTA TOU SeUuTepPOAEmTou. Otav nepnatdue o’ éva
XAl uropei va atodavdouue éva eAappu tivayuo mou mpoKaAsi
évac nAektpikog omvdnpag. Ta duo auta @alvousva, napa tn dia-
POopa w¢ 1Po¢ tThv KAiuaka mov ekdnAwvovrtal, npokaAovvrtal ano
v b autia. H autia auty) eivan ot duvauels mov avantvooovral
UETAEU TWV NAEKTPLKWV POPTIWV.

Znuepa n nAektpouayvntikn Suvaun anoteAei pia ano tig Feueli-
wodeig duvaueig, n oroia puadi pe tigc Baputikég (mou Exete didayei)
Kal T ao9eVEeic Kat LOXUPES MUPNVIKEG (mou da ditbaydouv otnv eno-
uevn taén) anoteAouvv ti¢ Téooepis FeucAlwdels Suvaueis otn puon.

2’ autnv tnv evotnta Ya puadouue yla ti¢ SUVAUELS TTOU aaoKoUuvTal
UETAEU akivnTwV NAEKTPLKWVY POPTIWV KAl WS AUTEG urtoAoyiovtal
Uéow tou vouou tou Coulomb.

Oa padouue T ival To NAEKTPIKO medio, mMwE mepLypa@ovTal ot
nAektpootatikég Suvauels ue tn Bondeia tou, kadwe emiong Kat Ta
XOPOKTNPLOTIKA TOU.

TéAog, Ba pedetioouue tic amodnNKes NAEKTPIKOU POPTIOU Kal
EVEpYELaG OU ovoudadovtal MUKVWTES, TN Uop@nH Tou nediou oto
EOWTEPLKO TOUG KAl T XPNOLUOTNTH TOUG.
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(1.1 ) O vopog tov Coulomb

H peAétn twv aAAnAemidpdocwv HETOED POPTIOUEVWV CWUATWV
gekwva ano tov EAAnva OaAn to MiAnoto (600 m.X.), o onolog tpipo-
VTOG TO NAEKTPO (KEXPLUTIAPL) HLE ENPO UdACUA TTAPATPNOE OTL AUTO
UTTOPEL va EAKEL ULKPA AVTIKELLEVA, OTIWCE UIKPA KOUUATLA XapTLov.
OUTO TO GALVOUEVO OVOULAOTNKE NAEKTPLOMOG,.

MapdAAnAa mapatnpnBnke n LALOTNTA TTOU £XOUV KATIOLO TIETPWLA-
ta (Mayvnoia yn) va éAkouv Ta oldepévia avtikeipeva. To davopevo
OUTO AVTLOTOLYO OVOUAOTNKE MOlyVNTLOMOG.

Ta duo autd ¢awvopeva Bewpouvtay aveEdptnta Kal LeAeTAONKAY
XWPLoTA w¢ To 1820. Tote 0 Aavog Hans Christian Oersted (1777-1851)
SLOMIOTWOE TIELPAUATIKA OTL UTIAPXEL OXECN METAEL TWV VO DALVOUE-
vwv. AkoAoUBnoe MARB0G epeuvnTWV MOV HEAETNOAV TN OXECN QUTH.

Kuplotepol ano toug epeuvntég ntav o Michael Faraday (1791-1867),
o Marie Ampére (1775-1836) kat o James Clerk Maxwell (1831-1879). O
J.C. Maxwell petd amnod peléteg €PTace O0TO CUUTIEPACHA OTL KAL TO
dwg elvat éva nAektpopayvntiko kopa. O Maxwell pe téooepic e€low-
o€lg Tou (1864) ohokAnpwoe tn Bewpia tou nAektpopayvntiopoL. H
gvoroinon NAEKTPLOMOU-payvNTIOpoU (Bewpia nAekTpopayvnNTIOHOU),
TIOU OTTOTUTIWVETAL OTO TIOPAKATW SLAYPAUUQ, ATIOTEAECE €Val ATTO TA
peyaAUtepa emitelypata TnG avbpwrivng Stavonong.

James Clerk Maxwell, 1831-1879.
2rxwtoéloc Dvoikog. Ymnple Ka-
Onynting oto King's College ko op-
yotepo. oo Cambridge. Miotdnwoe
&va. TANpeS ovVoAo VOouwv Yo to
NAEKTPOUOYVITIKG — POIVOUEVO.  KOL
TETOYE TNV EVOTOINGH NAEKTPLOUOD-
unoyvnriopov. Ty Bewpio tov onuo-
olevoe 1o 1873 oto ovouaoto fifiio
o0 ue titho «Treatise on Electricity
and Magnetismy.

O I'eppavog pooikog I. Boltzmann
ovapepPouEVos otis eC10W0ELS TOV
Maxwell mopéQeoe o ypouun amo
70 épyo tov GOBtte «tig ypauués ov-
TG TIG Eypae Evog Be0g... ».
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O Charles Augustin Coulomb to 1784, peTd amo pia oelpd MELPOUA-
TWV, KATAdEPE VA LETPNOEL TIC SUVAELG TTOU OVOTTTUCCOVTAL LETAEY
NAEKTPLKWV GopTiwV. Tot CUUTIEPACUATA SLATUTIWOE LLE TOV TIOPAKATW
VOO TIoU $EPEL TO GVOUA TOU.

«Kade onuelako nAektpiko optio aokei duvaun os kads aAAo
ONUELKO NAEKTPIKO popTio. To uétpo tng duvaung sival avaioyo
TOU YIVOUEVOU TWV QOoPTiwVv mou aAAnAsmiépouv Kal avtiotpopa
aVAAOYO UE TO TETPAYWVO THE UETAEU TOUG AITOOTAONCY.

To pé€tpo auTAC TNG NAEKTPLKNC Suvaung* divetal amno tn oxéon:

E,Zk'qI:?2| (1)

I

Ewova 1.1-1. (o) Avvéusic anwbOnuikes. (P) Avvaueic elxtikeg.

H SUvaun Coulomb €xeL:
Métpo: Yriohoyiletal anod tn oxéon (1).

Awe0Buvon: Tn StevBuvon g euBelag MOV EVWVEL T
S00 onuelakd poptia**, mou eival koL popEag TnG.

®Dopa: O duvapelg Coulomb elvatl eAKTIKES yLa
ETEPWVULA KOL ATIWOTLKEC YLOL OLWVU UL
nAektpka doptia.

Znueio epappoyng: Ta onuetakd doptia g, kat d,.

H povada pétpnong tou nAektpikol ¢optiou oto S.l. eival to 1C
(1 Coulomb).

H otaBepa k ovopaletal nAektpikr otabepd kat e€aptatat and to
ouoTnUA pHovadwv Kal To LECO OTO Omolo Bplokovtal Ta NAEKTPLKA
doprtia.

Otav ta nAektpka poptia mou aAAnAemidpouv BplokovTal 0To KEVO
KalL KATA TTPpooEyyLon atov agpa, n otabepa K divetal and tn oxéon:

1

4me,

k=

onou ¢, uia dpuotkr) otabepd mou ovopdletat aroAuTn SiNAEKTPLKA
oToBOepA TOU KEVOU KoL EXEL TLUN 0TO S.I.:

6 =885 10%
N

m

* H ovvoun ooty ovoud{etor kot 00-
vaun Coulomb.

** 2T ovvéyela, otav ypnoiuorolo-
ue tov opo goptio, Qo evvoodue on-
UELOKO NAEKTPIKO @opTio, onAadn to
PopTIO IOV PEPEL VO, GO TOV Dew-
PEITOL GHUELOKO AVTIKEIUEVO.

Charles Augustin de Coulomb, 1736-
1806. I'alloc Pvoikog. Ymiple un-
XOVIKOGS TOV yadiikov atpotod. Me to
{oyo atpéyng mov epebpe, améoeile
ott i nhextpikn ovvaun petalv ovo
HIKPDY QOPTICUEVV TPOIPWV EVOL
OVTIOTPOPA. OVAL0YH TOD TETPAYDVOD
¢ OTOTTOHS TOVS (VOUOS OVTIOTPO-
YOV TETPAYDVOU).
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Ermopévwe n otaBepad K £xeL tiun oto S.1. katd mpoogyyon:

N
o Nm”

5
2

k~9-10

O vopog tou Coulomb akoAouBetl to vopo Tou avtiotpodou TeTpa-
YWVOU, OTIWG KAl 0 VOUOG TNG maykoopLog EAEng, dnAadn:

1
F =ot00. — (Ewk. 2)
2

O Coulomb to 1785 XpNOLUOTOLWVTAG TOV OLWVUHO «{UY0 OTPEYNC
Tou Coulomb» emuBeBailwoe TO VOUO TOU OVTLOTPODOU TETPAYWVOU
(Euk. 3).

Mapadeyua 1

Avo pikpd cwparta £xouv dpoptia g, = +2pC ko g, = -2pnC. Ta ow-
pata anéxouv 2m. Na urtoAoyLloOel To HETPO TNG EAKTLKNG SUVAUNG
Tou a.okel To éva ¢poptio oto aAlo.

Aven
To pétpo tng Suvapng sivat:
. 2 5 10°6¢C.7.10-6
F EPNCICH 2q2| _g.qor N 2:107C-2107C g 45y
r C (2m)
Mapadeyua 2

Na urtoAoyloB¢ei n Suvapun Coulomb mou aokeitol petagy npwrto-
viou-nA&eKTpoviou 0TO ATOMO TOU USPOYOVOU KOl VO CUYKPLOEL pe
™ Suvapun maykoopag €AEng mou aokeital petafy toug. MNoon Ba
€Mpene va gival N palo Tov mupRva, Wote oL 8U0 SUVAMELS va glva
ioou pétpou;

Aidovtal: ¢oprtio npwrtoviou q = +1,6 - 101°C
pHala tpwtoviov m = 1,7 - 10%kg
doptio nAektpoviouv g, = -1,6 - 10°C
pala nAextpoviov m = 9,1 - 10°%'kg
nAektpikn otaBepd k = 9 - 10°Nm?/C?
otafepa naykoopiag EA§ng G = 6,7 - 10 ' Nm?/kg? kau
oKTtiva TpoxLdg Tov nAektpoviouv r = 5,3 - 10 m.

Aven

H 6uvapun Coulomb petatu npwtoviou-nAektpoviou eivat:

9] _y 0 (16:107C)(1,6:10"C)

F =k
c 2 (5,3-10"'m)’

=8,2-10°N

To draypoyio Tov UETPOL THS dOVOUNG
Coulomb w¢ ovvaptnon s arndora-
ONS TV POPTIV.

Ewoéva 1.1-2.

O ({vyog apéwng tov Coulomb (apyn
Aertovpyiag).
Ewéva 1.1-3.

To arouo tov Yopoyovoo.
Ewova 1.1-4.
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H Suvaun maykooplag €AENg HeTafl Twv palwv MpwToviou-nAe-
KTpoviou sivat:

Nm® 1,7-10°kg-9,1-10°

m_-m 31
F,=G—2—*=6,7-10" ke _37.10vN

r’ kg’ (5,3-10""m)’
Apa:
F—C =22-107
FN

H 80vaun Coulomb sival mepimou 10* popég peyaAltepn amod
Suvapn maykoouLag €AENG, YU QUTO ETILKPATEL KOl OLKOSOUEL TOV UL
KPOKOGHO.

Ma tov uoAoyLoUO TNG UTOBETIKAG HATG M, TOU TIUPHVA EPYOLO-
HOOTE WG EENG:

m, .m .
FI(I :F T’]G p2 € :kqp 2qe T]
r T

. klg,-q. | 9-10°Nm?/C2-(1,6-10"°C)?
m, = nm - -11 2 2 =31
" G-m, P 6,7-10"'Nm’/kg”-9,1-107'kg

m/ =3,8-10"kg

AnAadn n pala tou upnva Ba Empeme va eivat S€ka XIALAdEC do-
PEG pHeyaAutepn amo tn pala evog tavkep 380.000 tovwv!!!
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(1.2) HAektpLko medio

Onwg pabape, kabe doptio aockel Suvaun os kabs aAio ¢optio. H
Suvapn petall Twv dopTiwv Telvel 0To PNSEV dTOV N AMOOTACH TOUG
Telvel oTo amelpo. Emopévwe, Eva NAeKTPLKO dpopTio aokel Suvapn os
KaBe aAAo nAekTpLKO dpoptio mou Ba Bpebel 0TO YWPO YUPW TG AUTO.

HAeKTpLKO TtedSio ovOUA{OUE TO XWPO HECA OTOV OTtolo OTaV BpeE-
Oel nAekTpIKO PopTio SEXETAL NAEKTPOOTATLKN SUVON.

Ma va anodeifoupe mMelpapatikad TNV UTtapén tou nAekTpLkoL mebdi-
OU O€ KATIOLO ONUELO, XPNOLUOTIOLOUUE VA ONUELOKO NAEKTPLKO dop-
Tio mou ovopaloupe SoKLLOOTIKO popTio. Av To SOKLHAOTIKO dopTio
Sextel nAektpikny duvaun, umtdpxel NAEKTPLKO Ttedilo oTo onueio ekel-
vo.

‘Evtaon nAektpilkou nediov

Y€ KATIOLO ONHELO TOU XWwpPou BewpPOoUE OKIVNTO ONUELAKO NAEKTPL-
KO doptio +Q. To poptio +Q dnuioupyel oe kKABE onueLlo TOU XWPOU
YUpw amod auto nAektpLko medio. To doptio +Q 10 ovopdloupe mnyn
tou nediou. H Suvaun mou aokeital anod to poptio mnyn Q oe éva do-
KLHooTiko dpoptio g mou Bploketal otn B€on (A) (Ewk. 5) elvat avaioyn
Twv dpoptiwv Q kat g. Antd to vopo tou Coulomb €xoupe:

Q

F =kl g

r
Av otnv i6La B€on A Tou Tav to ( TonoBetooupe €va AAAo SokL-

pHaoTko doptio q° = 2q, n Suvaun rou dexetal eivat:

0 -

E, =k—
2 2

!
q -2[q

To ouunépaopa givat otL n Suvaun mou S€xetal To SOKLUAOTIKO
doptio Suthaotaletal 6tav auto SuTAacLlaoBel.

F
Emopévwg to mnAiko H NG dUvaung mMPog To SOKLUAOTIKO dop-
q

Tio otn Béon A eival otaBepo. To idlo oupPaivel oe kaBe AAAN BEon
TOU XWPOoU YUpw armnd to ¢optio Q.

Emopévwg yla va ekdpAacoupe TNV NAEKTPLKN eMidpacn evog dop-
tiou Q ota dtadopa SoklpaoTika doptia mou tonobeToLVTOL OE OU-
YKEKPLUEVN BEon yUpw amo to Q, eival meploodteEPO XPrOLUO VA TNV

* XovnOiletor vo ypnoiuomoiovue
0V 0pO «NAEKTPIKO TEDION aVTI TOD
0pbhod «niextpocTatind medior.

Ewova 1.2-5.
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ekPpAooUpE HEOW EVOC VEOU duaLkoU peYEBOUC TTou €ilval (oo pe To

ninAiko —, ovopdZetal évtaon kat opiletal wg €ENG:
q

‘Evtaon E o¢ onueio nAektpkol mediov ovopdlovpe Tto GUOLKO
SLAVUOHATLIKO HEYEDOG TTOU £XEL LETPO (0O ME TO MNALKO TOU HETPOU
™G Suvaung mou ackeital oe ¢poptio J nmou Bpicketal ¢’ AUTo TO
onpeio npog to Ppoptio autd Kat KatelBUVON TNV KATEVOUVGN TNG  H éviaoy oo mediov mov dnuovpyei

Suvaung, av auth ackeital o OeTiko ¢poprio. éva Oetird anueions poptio Q «amo-
. UOKPOVETOLY OTTO TO POPTIO.
- F Ewovo 1.2-6.
E=—  (2)
q

Movada pétpnong tng évtaonc oto S.1. eivat to 1 N/C.

AV TO SOKLLAOTIKO $OPTio ATaV apvnTKO, N évtacn tou mediou E
otn Béon A Sev Ba dAAale katevBuvon kal petpo (Ek. 6, 7).

Onwg ylvetal avtiAnmro, n évtacn €xel dopd npog to doptio Q av
QUTO €lval apvnTiko Kal avtiBetn av to poptio eival BeTikod, avetdp-
nta ano to €idog tou dokipaotikou dpoptiou q (Etk. 6, 7).

Tionuaivel n ékppaon «H évtaon tou nAeKTpLKOU Ttediou otn B€on
A €xsLtiun 10 N/Cx;
Inuaivel otL, av tomoBetnOel otn B€on A tou Tediou SOKLUACTLKO , , ,
, , , , , H évtaon tov mediov mov dnuiovpyet
doptio 1C, n duvaun mou Ba dextel Ba eivar 10 N kaw n dbopd ™G 8 sva apvyuxs onueiand poptio O xa-
elvai exelvn mou mpoaodiopiletal and to doptio mnyn (Eik. 6, 7). tevdbvetal mpog to poptio.
AnAad To PETPO TNC €VTAONC O€ KATOW0 onpeilo tou mediov pog Fueove1.2-7.
Selyvel mOoo LoYXUPO ival To Tedio 0To onpeio auTo.

HAektpootartikd nedio Coulomb

HAektpootatikd medio Coulomb ovoudloupe to medio mou dnui-
oupyeital ano €va akivnto onuelako ¢optio Q.

‘Evtaon nAektpootatikol nediou Coulomb
Me Bdon tn ox€on opLopoU TNE €VTaong, To LETPO TNG elval:
F

E=— (3)
q

pumopouUpe va 0dnynBouue o pLa «eLOLKN ox€on» n omola LoYUEL yLa
To nAektpooTatiko redio Coulomb.
To Sokipaotiko poptio g déxetat Suvaun Coulomb Adyw Tou dop-
Tiou Q, n omola cuudwva pe tn oxéon (1) eivat:
F= k@
2

Emopévweg Aoyw tng (3):
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k'Q;zq‘
L
L B

6ou |Q| n andAuTn Tur Tou doptiou Tou Snoupyet To edio KaL T N Ewéva 1.2-8.
andotaon PeTaty tou onueiou «X» kot Tou dpoptiou Q (Eik. 8).

Ytov mivaka (I) kataypadetat n évtacn NAekTpkwv nedilwv oe evdL-
adpEPOUCEG MEPLMTWOELG:

Mivakag (1)

YTV emipaveLla evog aoteplov Pulsar 10“N/C
3TNV TPOXLA TIOU OTPEDETAL TO € 6TO ATopo H 10“N/C To péwpo e éviaons niexypooroai-
xov mediov Coulomb wg ovvaptnon
Kot tn Stapkela kepauvou 10*N/C ¢ amdoraons r ard to poptio Q.
Ewova 1.2-9.
Kovtd og mopné RADAR 108N/C
2e paSLoPwWVIKO KUpOL 10*N/C
HAeKTpIKA gyKATAOTOON OTUTLOU 102N/C
Mapadeyua 3
Nowa €ivat n duvaun mou ackeital oe £éva NAEKTPOVLIO TO Omoio
Bploketal og onueio «I» NAEKTPLKOU TeSiou, 0TO OMOLO N €vtaoch
€xeL pétpo E =4 - 10°N/C; (Ewk. 11).
Aivetow: $poptio nAektpoviov g, =-1,6 - 10°C. Eucova 1.2-10.
Aven
F 19 6 13
E=—==F=|q | E=F=16-100"C-4-10°'N/C=F=6,4-100"N.

ql

H katevBuvon duvaung daivetat otnv tkova 11.
Ewéva. 1.2-11.

Mapadeyua 4

‘Eva Betiko poprtio g, = +4 - 10°C Bpioketar otn B£on x = 0 nuLdso-
va OX. Ztn B£on X, = 4m Bpioketa nAektpikd dpoptio g, = +16 - 10°C
(Ewk. 12).

1. Na BpeBei n évtaon tou nediov mou dnuloupyeital anod ta Vo
doptia:

(o) Zto onueio (Z) mou Bpioketar otn Oéon x = 6m. Ewéva 1.2-12.
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(B) Zto onueio (P) mou Bpioketal otn Béon x = 2m.

2. Zemowa Béon n évtaon Tou MeSlou EXEL TLUA UNOEV;

2
Aivetau k =9-10° N 1211 .
Avan
1. (a) 2tn B€on (X) oL evtaocelg El Kol E2 mou odeilovtal ota dpoptia

g, koL g,, avtiotowxa, eivat opopporteg Kot Exouv BeTikA dpopd (ELk.
13).

, , , , Ewéva 1.2-13.
Emopévwg To PETPO TG €vtaong elval:

E,=E+E, (1)

2 -9
E, ‘q'| —g.p0r N A10C e
r C*  (6m)’
2
E, :kQ 9.100 N 16 102 € _36n/C
r C (2m)

AT tn oxéon (1) €xoupe:

E, = IN/C + 36N/C = 37N/C kot tn Ogtikn katevBuvon.

(B) 2tn 6éon (P) 1} =1, =2m

E, =E -E] (2) emeldn oL evtdoelg eivat avtiBetng popag (Eik. 14).

' ? °’C Ewéva 1.2-14.
E, Zk‘q,lj -9.10° Nl’l;l 4- 102 — 9N/C KOV
I C (2m)
2 9
B - quzl oo Nm® 16:10°C _ o
I’ C (2m)

Ermopévwe n oAkn évtaon otn 6€on (P) ivad:
E, = 9N/C - 36N/C = -27N/C

To mpoonpo (-) €xeL puoikr onuoacia Kal onpaivel 0t n E éXEL
apvnTkn katevBuvon, SnAadn tng Evtaong E

H évtaon tou nediou eivat undév oe onpueio (K) mou Bpioketal pe-
Tagy Twv doptiwv g, kat g,, ylati mpénet ot duo evtaoelg B kat
EY va eivat avtiBeteg (Eik. 15). Eotw d n anootaon tou (K) and to
doptio g, emouévwe X,-d n andotacn tou (K) and to dpoptio q,.

, , h , , , Ewova 1.2-15.
Emeldn ot evtaocelg Ba £xouv loa LETPA EXOULE:
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"__on |q1‘ |q2‘ 2
E E k= =k———
e T
(xl-djz || ; ﬁ_l (e 4
|q1 |q1‘
X /q_
d
1+ (h
ql
d=—4 nd, _4 m kard, = -4m
16-10°C 3
1+, [ ———=
4-10°C

Apa o {ntovuevo onueio Ba améxel d, = 4/3m amno to doprio q,.
HAbon d, = -4m anoppintetay, yiati to onueio K 6& Ba Bpioketat
HETAgL Twv dopTiwv g, kat d,.

AUVOLLLKEG YPOLRLLEG

Onwg avadépape, éva akivnto onuelako doptio Q dnuioupyel
YUpw Ttou nAektpLko medio. H évtaon tou nAektpikoU nediou Stadépetl
oo to €va onueio oto aAlo.

Ma va aloBntonoltoou e To aopato nedlo HEow TNG EvTaonc, TpE-
neL va oxedlaooupe €va dlavuopa Evtacng yla Kabe onueio tou xw-
pPOU YUpw amo to ¢optio Q (Eik. 16).

Ewova 1.2-16. Adiaviouora tne éviaons tov nAektpikod mediov wov dnuiovpyeital yopw oxo (a)
Oetiro anuelaxo poptio, (P) apvytiko onuelaxo poptio.

Emeldn eival advvato va oxedldooupe anelpa dtavoopata €via-
oNG, UTOPOULE VO XOPAEOUE OVTUTPOOWITEUTIKA UEPLKEC YPAUUES
(Ewk. 17).

OL ypopueg autég oxedlalovtal Ye TETOLO TPOTO, WOTE N €vTaon
Tou nedlou va sival epantopevn os KAOe onpeio Toug Kol ovopalo-
VTOL SUVOLKEG YPOLULULEG.

(@) Or SvVOUIKES YPOLUUES ATOKAL-
vouv kai karevBovovrar omo 1o Oe-
Ko poptio wpog 1o ameipo. (B) Oi
OVVOLIKES YPOUUES TVYKAIVODY KOl
Kotevfovovial mpog To apvyTiKo nie-
KTPIKO pOopTio.

Ewova 1.2-17.
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OL SUVOULKEG YPOUUEG EVOC NAEKTPLKOU TteSlou pmopouv va yivouv
OPOTEC, OV TIPAYLOTOTIOL)COUUE TO £ENC MElpA QL.

I pia Aekdvn PE HOVWTLKO Lypo (mT.x. KoTopEAato) piYVouuE OTO-
POUC YAONG 1} COUCAL OL OTtOLOL ETILITAEOUV. TN CUVEXELO TOTTOBETOU-
UE HUE KATAAANAO TPOTO €val ULIKPO GOPTIOUEVO CWHA OE £vVa ONUEio
TOU UYpPOU Ko SLATLOTWVOUHE OTL oL oTtopol Statdooovtal onwe dai-
VETOL OTNV £Lkova 18.

H popdn autn gival idla pe tn popdr Twv SUVAULKWY YPAUUWY TNE
glkovag 17.

I8L0TNTEC TWV SUVAMLKWY YPAHHWV

Ot SUVOULKEC YPOAUHEG £XOUV TLG TTAPOKATW LOLOTNTEC:

1. AmopakpuvovTal ano ta BeTIKA popTia Kol KateuBuvovTtal mpog Ta
QPVNTLKA, EMOUEVWE EIVOL VOLKTEG.

2. H évtaon tou nedilou €XeL HEYAAUTEPO UETPO OTLG TIEPLOYEG TOU XW-
pou, Omou eival mio TUKVEG (ELk. 22).

3. Aev TéuvovTal.

Awadopeg popdég nediwv

HAektpika medla Snuloupyouvtal Kot amo cuotipata dUo ) mepLo-
OOTEPWV NAEKTPLKWV dopTiwv. MEePLKES ATTO TIG ATTAOUCTEPEG LOPPES
Tou¢ paivovtal oxeSLAOUEVEG OTLIC eLkovec 19, 21, 22.

To media ToU AVTLOTOLXOUV OTLG £lkOVEG 18 £wc 22 elval media ou
n €vtaor toug petafaiAetal anod onpeio oe onueio. Ta media auta
ovouAovTalL AVOOLOYEVH.

Ewkéva 1.2-21. dvvauikéc ypouués Ewkoéva 1.2-22. Mopgi avouoioye-
wediov dvo poptiwv +2q kal -q. vovg mediov.

Ewova 1.2-18.

Avvogukés ypouués mediov dvo avri-
Oetwv poptivv +Q kot -Q.
Ewéva 1.2-19.

Avvogurég ypopués mediov dvo iowv
OPVHTIKDV POPTIMV.
Ewéva 1.2-20.
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OMoyEVEC NAEKTPOOTATLKO eSO

‘Eva NAekTpLko medio ovopaleTal OHOYEVEG OTOV N £VTAOH TOU ival
n &la og kABe onuelo tou.

To nedio autod anetkoviletal pe T Bonbela SUVAULKWY YPAUUWY, OL
omnoleg eival mapdAAnAeg, (dlag popag kat toameéxouy (Eik. 23).

J€ éva EPYAOTAPLO N «KKATAOKEUN» EVOC OHOYEVOUC NAEKTPLKOU TTE-
Silou eivat duvatn, av popticoupe Eva cloTnUa SUO OpOLWY TTOPAA-
ANAwv peTOAALKWY TTAQKWY HE avtiBeta nAektpika ¢optia (Eik. 23).
To oUoTNUA AUTO OVOUAZETAL EMINMESOG MUKVWTAG Kal Ba Tov LEAETH-
ooupe otnv mapaypado 1.5.

Ta nAektpika media mou epdavitovral otn puon elval avouoLloyevi
KalL £XOUV €VTaon TIou o€ KABe onuelo Tou mediou eival ev yével dLa-
dopeTIKOU PETPOU Kal kateLBuvong (ELk. 24).

‘Eva tétolo medio lvat Suvatov Katd mpoogyylon va BewpnBel «to-
TUKA opoyevee» (Ewk. 24, teproyr ).

Ameikovion  €vog  opoyevods  nle-
KTpikov mediov. H évroon tov eivor
otabepn oe kabe onueio petald twv
TAOKOV.

Ewéva 1.2-23.

2y mepioyi 11, umopei to nlexpixo
neoio vo, Oecwpnbsi kotd mpooéyyion
OUOYEVES.

Ewova 1.2-24.

Or1 ovvauerg ouig Oéoeigc A, B, M ouo-
yevovg mediov oe Oetikd poptio q ei-
vai iogg, onw¢ kol o€ kabe dAlo on-
ueio tov.

Ewova 1.2-25.
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(1.3) HAektplkn SuVALKA EVEPYELA

BapuTtiko nedio Kat BapuTikr) SUVAMLKA EVEPYELQ

Onw¢ yvwpiloupe, n Baputiki duvauikn evépyela Meg-ocwpatog &i-
vat LSLOTNTA TOU CUCTAMATOG TWV SU0 CWUATWV.

H 18lotnta autn odeidetal otnv vmapén duvapewv aAAnAemnidpa-
oNG LETAEL TWV CWUATWV.

Av ta SU0 cwuata BpeBolv oe ATELPN AMOOTACK TO £VA WE TTPOC TO
Ao, ToTE TPaKkTkA v aokouvtal Suvapelg aAAnAemnidpaong Kot n
SuVaLKH EVEPYELA TOU cuoThHOToC BewpoUlpe OtL undeviletal.

H ox€on mou ocuvdéeL Tn HeTaBoAn TNG SUVALKAG EVEPYELAC CUOTH-
HOTOG CWHUATWY UE TO £PY0 TWV OUVINPENTIKWV SUVAUEWV aAAnAETi-
dpaong, Oomwc m.x. To Bapog, sivat:

AU=-WAHU_ U, =-WAW=-U_,-U,.) (5)

APX

Katd tn petakivnon palag m amno tn 8éon (A) o€ anelpn andéotaon
(mpaktikd o€ andotaon ou n Suvapn aAAnAenidpaong va punopet va
BewpnBel apeAntea), To €pyo TG Suvaung tou nediov W, (Euk. 26)
oluudwva pe tn oxéon (5) elvar:

W’\Hx - -(ng~-U1\) r’] W,\H{ = UA-U"/;

0

Emeldn opwg oe amelpn andéotacn® n SuVALKN EVEPYELA TOU OwW-
patog eivat U _= 0 éxoupe:

UA - WA—)L (6 )

ATO tn oxéon (6) MPOKUMTEL OTL N SUVOLLLLKN EVEPYELX TOU GUCTAUA-
TOC oTNV apxLkr B€on eival ion pe To €pyo tn¢ SUvaung Tou BapuTtikou
nedilou kata tn petakivnon tng palog amno tn 6£on (A) oto anelpo.

HAektpko medio kol SuVapLKA EVEPYELQ

‘EoTtw akAovnto apvntikd nAektplkd poptio Q mou dSnuioupyel nAe-
KTpKO mebio. Xtn B€on () tou mediov BplokeTal OeTIKO SOKLUACTIKO
doptio g (Etk. 27). Emeldn ot nAekTpoOoTATIKEG SUVAUELG Elval cuvtn-
pPNTIKEG, Kat’ avadoyia pe to Baputikod medio, n SuvauLkn evEpyela
TOU cuoTnuatog Twv dUo popTiwv divetal amo tn oxéon (6).

Ewkéva 1.3-26.

*Orov avapépooue drelpn andoto-
o1, OVTH UTOPEl Vo avTIoTOLYEl O€
omoatocy mov yia cuviln poptia
umopel vo, givar Afyo. ekotoota: on-
Aaon w¢ ameipn amootaon ewpodue
NV OTOGTO0H OTHY 0molo, i dvvoun
OV OEYeTOl TO OOKIUOOTIKO QPOPTIO
eV €IVl TPOKTIKG, AVIYVEDGIUN.

Ewova 1.3-27.
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O unohoylopog tou epyou W &g yivetal pe amAd pabnuatikd,
S10TL utapyouv duo SuckoAieg. H mpwtn lvat 0TL N Suvapn HetaBai-
Aetal pe tnv anootaon | F = k‘Q—(Zll Kal n 6gUTEPN OTL N UETATOTLON

r
elval ameipou pAkoug. Me tn XpHon OUWG AVWTEPWY HOONUATIKWY
amoSelkVUETAL OTL TO £pYO lval:

Q-q

r

W. =k

'

Kal AOyw NG (6) N SUVAULKN EVEPYELA TOU CUCTAUATOC TwV PopTiwv
oTnV apxikn 6€on eivat:

U, =4 (7)

omou K n nAektpik otabepd KaL I n andotacn HETAlY TwV NAEKTPL-
Kwv dopTiwv oTnv apxLkn B€an.
Eneldn to doptio nnyn Q eivar akAdvnto, BewpolpLe KATOXPNOTIKA
OTL N SUVAULKA EVEPYELA TOU CUCTHHLATOG AVAKEL 0TO PopTio Q.
AnAadn Ba Aépe OTL «n NAEKTPLKA SUVALLLKN EVEPYELA TOU dopTiou (

otn B€on () Tou mediov ival n U

Onw¢ npokUnTeL amnd tn oxéon (7), To mpoonuo TNG SUVOLLKAG EVEP-
YELOG TOU NAEKTPLKOU doptiou ( otn B€on () wrmopel va elvat BeTiko
apvNTLKo, av Ta doptia Q, g elvat opwvUUA ) ETEPWVULA QVTIOTOLXA.
Mowo ival OpwWG To GUOLKO TIEPLEXOLEVO TN BETIKNG 1 apvnTIKAG du-
VOULLKNG EVEPYELAG;

Otav €xoupe opwvupa nAekTplkd poptia, ol SUVAUELS TTOU 0LOKOU-
vtal elvat anmwinTikég (Ek. 28).

Enmopévwg, To €pyo tng duvapung tou mediou eival mapayouevo (Oe-
TLKO) KOTA TN HETakivnon tou ¢optiov g anod tn B€on () oto dmelpo
kaL n duvaypLkn evépyela tou poptiou q otn B€on () eivat BeTikn. Auto
onuaivel 0tL o poptio g UMopEL va PeTAKLVELTAL AUBOpUNTA TIPOG TO
QTELPO KAl N SUVOLLLLKE TOU EVEPYEL VO EAATTWVETAL.

Otav £XOUUE ETEPWVUHA NAEKTPLKA POPTLA, OL SUVAUELS TTOU 0LOKOU-
VT eival eAKTIKEG (ELk. 29).

Ermopévwg, to €pyo tng Suvaung tou mediou elval KATAVAALOKOME-
VO (apvnTLKO) KOTA TN HeTakivnon tou doptiov g and tn B€on (M) oto
Amelpo Kat n Suvaplkn evépyeta tou poptiou g otn B€on (M) sival ap-
VNTLKA. AUTO onpaivel OTL pémel va poodepOel evépyela oto dpopTio
g yLo vou LETOKIVNOEL TIPOG TO ATELPO UE ATTOTEAECHA 1N SUVOLLLKT) TOU
EVEPYELQ VA AUEAVETOL.

Ouwvouo niextpira poptia. H dvva-
wucn evépyeia U, eivar Oetuc).
Ewova 1.3-28.

Erepaivoua nlexmpixa poptio. H ov-
voyuxh) evépyeia U, eivor apvnuiki].
Ewova 1.3-29.
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Mapadeyua 5

Na urtoAoyLo0oUv n SUVALKR, N KLVNTLKR KL N KNXOVLKA EVEPYELOL
ToU nAeKktpoviou nmou neplotpédetal otn oroBada K tou atdpou
ToU USpoyadvou.

Aivovtai: To ¢oprtio tou nAektpoviou g, =-1,6 - 10°C,
10 $opTio TOU MpwTOViou q,= +1,6 - 10°°C,
n nAektpkn otabepa k =9 - 10°N - m?/C?
KalL N oKTiva TG TPoXLAg tou nAektpoviou r =5,3 - 10-''m

Avaon
H Suvauikn evépyela Tou nAektpoviou Slvetal ano tn oxéon:
Uc = kﬁ (1) Ewova 1.3-30.
r
19 19
AU, =9. 10(,N m’ 1,6-10° C(lf 107°C) , 4
C? 5,3:100'm
U, =-4,350-10™"J (2)

H kwvntikn evépyela tou nAektpoviou Sivetal ano tn oxéon:
1 2
K, = —mn" 3
s (3)

Ao TNV KUKALKN Kivnon yvwpiloupe O0TL To pOAO TNG avayKkaiog Ke-
VTpOUOAOU Tov Tipaypatornolel n Suvaun Coulomb. Apa:

(4)

F - mv’ |9 4 kg, -4

r r m_ -r

€

AT tn oxéon (3) Aoyw tng (4) €Xxoupe:

k . 19
K - q, -q. - 9109Nn;1 (1,6-10° S)
o > 2.53.10"'m
n K =2175-10%) (5)

H unxavikn evépyela E, eival £, = K + U (6), enopévwe:
E, =K +U =+2175-10%) - 4,350 - 10"®] = - 2,175 - 10"4)
OL OXEOELC JLE TLC OTIOLEC CUVOEOVTOL OL TTOPATIAVW EVEPYELEC ELvVaL:
K= %|U| ka E,; =-K

Emeldn n evépyela o eminedo atopou eivat TOAU ULKPAG TLUNAG, XPN-
OLUOTIOLOUE WG Hovada HETpnong (otn GuaoLKr) OTOLXELWSWY CWUATL-
Siwv) kat to eV (electron volt) nAektpovioBoit: 1eV = 1,6 - 10° Joule.
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(1.4) AUVOLKO -
Awadopd Suvapikou

Auvopiko

Onwc eldape otnv mponyoupevn mapdaypado, n SUVaLKH EVEPYELA
Sokipaotikol doptiou g otn B€on () mou améxel amootTacn r amno
doptio «mtnyn» tou mediov Q (Eik. 31) elvat:

U1:k9q
r

Av otn Béon (') tomoBetooupe éva AAAo Soklpaotikd doptio
q = 2q, n duvaulkn Tou gvépyela yivetad:

U, =k Q -2q

r
Awamotwvoupe otL U, = 2U,, nhadn n duvauikn evépyela eival
avaloyn tou ¢optiou g. To mnAiko Tng SUVOULKAG EVEPYELAG Tou dop-
Tlou g pog to doptio autod eival pia duoLkn mToocodTNTA IOV €XEL OTA-
Bepn TN avegdptntn Tou poptiou q otn cuykekplpévn Bgon (M) tou
niedilou. Tn duoikn auth mMoooTNTA OVOUALOUUE SUVOLKO Tou Ttediou
otn B¢on () koL cupBoAiZeTaL V.

Avvapiko oe pia Béon (M) nAektpkov mediov ovopaletal To po-
VOUETPO PUGLKO HEYEDOG TTOV €ival Lo0 e TO MNALKO TNG SUVALKAG
evépyelag ¢poptiou g otn B€on I mpog to dpoptio auto.

To Suvapiko Sivetal ano tn oxéon:

v = Ir
q

(8)

. . . , 1J
Movada pétpnong tou Suvaukol oto S.. eivat 1o 1V=—

1C
1JouleJ

(lVolt =

Enedn U =W__ noxéon (8) ypadetar:

Vg, = e (9)

q

Tt onuaivel Aoumov otL to Suvapiko o pwa B€on () Tou mediou eivat

Ewova 1.4-31.
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V =+ 10V,

Inuaivel otL, av Bpebel otn B€on () dokipaotiko ¢optio +1C, Ba
EXEL nAekTpikn Suvaukn evépyela +10J, R woduvapua, av Bpebel otn
Béon () dokipaotiko doptio -1C, Ba €xel nAekTpLK SUVAULK EVEP-
yelwa -10J (Eik. 32).

Auvoapiko nAektpootatikou niediov Coulomb

Me Bdon tn oxéon opLopol Tou Guactkol PeyEBoug Tou SuvauLKoU:

v - U
q
kal avtikaBlotwvtag tn duvaptkn evépyela poptiou q otn B€on () pe
TN oxéon: Ewovo 1.4-32.
U, =k 24
T
€XOUUE:
V. = K (10)
r

omou Q to ¢optio mou dnuioupyet To medio KaL I n andotacn UeTafl
Tou onuelou () kat tou poptiov Q.

To ovvauuxd V wg ovvaptnon g
omootaons r and Oetikd kar awd ap-

1. Na BpeBei to Suvapuikd os andotaon viaio poptio myr Q.
Ewova 1.4-33.
(a) 30cm
(B) 60cm

ano éva ¢poptio ntnyn Q =-4puC.
2. Noon duvapkn evépyela €xel poptio q° = 2pC av Bpebei o anod-
otaon 30cm;

Mapadeyua 6

N-m?
Aiveta 6tt: 1IpnC = 10-C ka k =9-10° ——.
C
Aven
1. To Suvapuiko divetal ano tn oxéon:
v-k&

r

(a) Ztnv andéotaon twv 30cm to duvautko eivat:

. 2 _41 -6
=9-1o‘f’NC”21 3 IOO_IC AV, =-12:10'V
. m

(B) Ztnv amootacn twv 60cm to duvaulko eivat:

Vi
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o Nom’® -4-10°C

V, =9.1 :
: > 6-10'm

1V, =-6-10°V

2. H duvapikn evépyela tou poptiou q° umoloyiletal and tn oxéon
TOU SUVOULKOU:
U

V==
q
ATo Tn oX€on aUTH EXOULLE:
U=VvV-q U= -12-10*V-2-10°C =-0,24]
Auté onuaivet OtL Katd T peTakivnon doptiov 2uC oTo Amelpo n
Suvapn tou mediov katavaAwvel €pyo oo pe 0,24J.

Awadopa Suvapikou

Eotw doptio mnyn Q kat dokipaotikd doptio g, To onolo PLeTAKL-
veltal amno pla B€on (2) oe pla aAAn 6€on (P) tou mediou (Eik. 34). To
doptio Q otig Beoelg (2) kat (P) exel duvapikn evepyeta Uy kal Uy avti-
ototya. Ta duvapika otig Beoelg (2) kau (P) elvan V ka V, avtiotowya.

H dwadopd V -V, ovoudietal Stadopd duvapikod petafy twv on-
Heiwv (2) kat (P) kat cupBolietan V , kau giva:

U, U,
q
Onwcg €xoupe avadEpeL yLa To NAEKTPOOTATLKO Tedio LoYVEL:

U\_U)
NV = /_q : (11)

V\_P - Vx_VP n Vip =

W p =-AUg =U;-U,

Emopévwg, n oxéon (11) yivetat tocoduvapa:

V — P

H diadopd Suvapikov petad duo onpeiwv () kot (P) nAektpt-
KoU mediou LoouTal e TO MNALKO TOU £pyou TG SUVAUNG TOU Tedi-
ou Katd tn petadopd Sokipactikol dpoptiov g and tn B£on () otn
0€on (P), mpog 1o dpoptio auto.

— (12)

H dtadopd duvauikou emopévwe pag Sivel: to €pyo ¢ Suvaung
ToU nAekTpkoU mediou ava povada GopTiou yLa Tn HETAKIVNOT TOU
arno tn B€on (2) otn B€on (P).

‘Eotw otL dVo onueta (Z) kat (P) (Etk. 35) Tou nAekTpooTATIKOU TEDI-
ou €xouv duvapikd V, = +14Volt kaw V, = +10Volt. H Stadopd Suvapt-
KoU petafl twv dUo onuelwv sivat:

V,=V,-V, =14V - 10V =4V

Ewova 1.4-34.

H drapopa. dvvagurod (taon) petald
ovo onueiwv X ko1 P,

V5=V, i1 Vg = +4V

Ewoéva 1.4-35.
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AUTO onpaivel OTL KOTA TN HETAKivnon BeTikoU dokipaoTtikol dop-
Tiou evog Coulomb amd tn Béon (2) otn B€on (P) To €pyo tng Suvaung
Tou medilou eival +4J kat N NAEKTPLK SUVOULKY EVEPYELA TOU SOKLUA-
OTLIKOU dpopTiou eAattwOnKe Katd 4J.

Napatnpnoeig

1. Ztnv nepinmtwon tou nediov Coulomb n dtadopd SuvapLkou peta-
€U 6V0 onuelwv (Z) kat (P) umoAoyiletal amo tn oxéon:

V,=V,-V, = kg—k9 N Ve = kQ[

1 1
L h |

—] (13)

1 rZ

Omov I, I, OL ATOCTACELG TwV onueiwv (2) kau (P) avticToxa anod
10 dpoptio Q.

2. Ano ) oxéon (12) éxoupue oOtL:

Wer =9 Vg (14)

H ox€on autn pag divel Tn duvatotnta va UTtoAoyiooupe To €pyo
¢ Suvaung tou medilou KATA TN HETOKIVNON NAEKTPLKOU popTiou
g amnod to onpeio (2) oe onpelo (P), Twv omoiwv n dtadopd duvapt-
kou elvaL V.

Mapadeyua 7

Aivetal onpelako nAektpko poptio Q =+10-3C ko U0 onpueia (P)
kot (2) ta onoia anéyouv anootdocelg I, = 0,4m kat r, = 0,8m avti-
otolxa ano to poptio Q (Ewk. 36). Na Bpebouv:

(o) H sradopa Suvapikov V. petafy twv onueiwv (P) kou (Z).

(B) To €pyo tng Suvaung Tou nediouv, otav ¢poprtio q = +4pC peta-
KwnOel anod tn 6on (P) otn B€on (Z).

(v) Mowa givan n puokn onpacia tov W ;
Aivetaw: k =9 - 10°Nm?/C2.

Aveon
(a) H Stadopd duvapikov V,  uroloyiletal and tn oxéon:

VPz - VP_VZ (1 )

Amo6 tn oxéon (10) éxoupe: V, = kg (2)

1l

Kat V, = kQ (3)
I,

H (1) Adyw twv (2) kat (3) yivetat:

Ewova 1.4-36.
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Vos = Vp-V; = kg' g sz[l'ljn

L ) L 5

2
v, =9.10° XM o) L) 2 11a5volts
C 04m 0,8m

(B) To €pyo tng Suvapung umoAoyiletal amnd tn oxéon (14):
W, s =q- Vo W, =4:10°:112,5V =450 Joule

PoX

(v) To amotéAeopa tng epwtnong (B) onuaivel OTL KATA TN LETAKL-
vnon tou poptiou g anod to (2) oto (P) n Suvaun tou ediov mapd-
VEL €pyo (oo pe 450J i OtL n duvaplkn evépyela Tou ¢opTiov TN
Béon (2) pewwOdnke kata 450 Joule.
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(1.5) NMUKVWTEC

Y& TIOAAEC ATTO TIG CUOKEUEC TIOU XPNOLUOTIOLOUUE OTNV KaBnuepn
{wn, ONwW¢ Ta oTEPEPWVLKA CUYKPOTHUATA, OL TNAEOPACTELS, OL TNAE-
bWVIKEG CUOKEUEC, OL NAEKTPOVLKOL UTIOAOYLOTEG, UTIAPXEL N AVAYKN
va armoBnkeVETAL KATIOLO TOCOTNTA NAEKTPLKOU HOPTIOU yLa OPLOUE-
VO XPOVLKO SLACTNUA KoL VO XPNOLUOTIOLELTAL TNV KATAAANAN XPOVLIKN
oTLyun.

H &lataén e tnv omola emITUyXAVETOL N AoBrKeUON TOU NAEKTPL-
KoL ¢opTiou £ival 0 TUKVWTAG.

O TUKVWTAG €ival pio cUOKEUN TIOU XPNOLUEVEL WG amoBdnkn nAe-
KTpKoU doptiou Kol EMOUEVWG NAEKTPLKAG eVEPYELAG. AToteAeital
armo dUo aywyouc mou Staxwpilovtal amnod £va POVWTLKO UALKO.

O MPWTOG MUKVWTNG KATAOKEUAOTNKE 0TO MNavemniotruLo Tou Leyden
¢ OAAavdiog to 1745 (Eik. 37).

AnoteAeital ano éva yuaAwvo doxeio to omoio £xel kaAudpBel eow-
TEPLKA Kal eEWTEPLKA He AemTd GUAAA peTdAAou. Eva katakopudo
UETAAALKO OTEAEXOG TIOU TEPVA ATIO TO OTOULO TOU SoxeloU €XEL OTO
EMAVW LEPOG TOU EVal LETAAALKO 0 aLpidLo Kal Elval LOVWLEVO LLE KO-
TAAANAO Ttwpa. To KATW AKPO TOU OTEAEXOUG HLECW HLOG LETOAALKAG
aAuoidag épxetal oe emadr LE TO EOWTEPIKO GUAAO TOU PETAAAOU-
aywyou.

OL 8uo aywyol (pUAAa uetaAAov), ECWTEPLKOG KAl EEWTEPLKOG, ATTO-
TEAOUV TOV TIUKVWTN. Av e pa poptiopévn paBdo popticoupe tov
ECWTEPLKO OYWYO ApVNTLKA, TOTE TA NAEKTPOVLA TOU EEWTEPLKOU ayw-
you anwbBoupeva dtadelyouv HEow TG YeElwaong Kot o aywyog pop-
Tiletal Oetikd. Atakomtovtag tnv enadn He tn papdo kat T yelwon
EXOUUE Eva POPTLOUEVO TIUKVWTH.

Entinedo¢ mukvwtig - Doption

Tumiky popdn MUKVWTA €lval o0 eNinmedo¢ MUKVWTAG. AmtoteAeital
anod Vo opota Aemtd Kot eminmeda HeTaAAka dUAAa (TTAAKEG), Tov
Bplokovtal o€ MOAU ULKPH OIOCTACH OE OXEON UE TIG SLAOTACELG TOUC.

Ta SUo petaAAika puAAa ovopalovtal onAtopol Tou mukvwtn (ELk.
38).

O eninedog MUKVWTAC €lval n povn dlataén Ye Tnv omola Umopou-
LLE VO TTAPAYOULE OLOYEVEG NAEKTPLKO Medio doptilovTag Tov, pPe TNV
napakatw Sladikaaoia.

O mpddrrog mokvotie (Leyden).
Ewova 1.5-37.

Erinedog mokvatng.
Ewéva 1.5-38.

THvrvowtic sumopion.
Ewoéva 1.5-39.

2oufoliouog tov eximedov moKVOTH.
Ewoéva 1.5-40.
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Eotw pa emimedn petaAAkn mAdka (A) n omoia €xel cuvdebel pe
€va nAektpookorio (Eik. 41), tnv omola ¢poptiloupe Pe apvnTIKO NAe-
KTPLKO doptio. Mia Seutepn opola peTaAAkn TAAGKa (B), mou eivat
YELWMEVN, TortoBeTeltal kovtd otnv (A).

H mAdka (B) amoktd BeTikd nAeKTpLIKO dpopTio kabBwg mAnoLaleL Tnv
(A), yrati eAevBepa NAEKTPOVLA TNG, amwBoUpEVA OO Ta NAEKTPOVLA
¢ poptiopévng mAakag (A), devyouv mpog tn M.

Ewova 1.5-41.

Tautoxpovwg, kabwg n mMAdka (B) mAnotalel tnv mAdka (A), Siar-
OTWVOUUE OTL N TTAAKa (A) armokTd OAo Kal LEYAAUTEPO apvNTLKO dop-
Tio. H abv€non tou nAektplkol ¢poptiou tng mAakag (A) amodelkvieTtal
amno to nAnciaopa Twv GUAAWY Tou nAektpookormiou (Eik. 41[3). Auto
odelAetal otn peTaKivnon eAelBepwv nAektpoviwv amod ta ¢UuAAa
TOU NAEKTPOOKOTLOU KOl TOU OTEAEXOUC TIPOG TNV MAGKA (A), Aoyw Twv
eAkTIKwV Suvapewv Coulomb, oL onoieg peyaAwvouy, kaBwg mAnoLa-
ZeL n mAaka (B).

TeAlka, ot 5U0 onmAlopol AAANAETILEPWVTOC ATIOKTOUV avTiBeTa nAe-
KTpka doptia +Q kat -Q. Téte Aépe OTL 0 TUKVWTAG lval GopTLOUE-
voG. H amdAutn TR |Q| Tou doptiou evog amod toug SUo omAlopoug
Tou Aéyetal poptio Tou MUKVWTH. AOyw TNG aVATTUENC NAEKTPLKOU
doptiou otoug aywyoug (A) kat (B), epdaviletal oe kabe €vav amno
autoug duvauikd V, kal V avtictoa. H dadopa V,-V, (V. 1V
ovopaletal Stadpopad Suvaplkol r TACH TOU TUKVWTH.

XwpentkotTnTa MUKVWTN

Av dopticoupe Stadoyika Evav mukvwtr pe poptia Q, 2Q, 3Q k.Am.
amobelkvUeTaL OTL N Tdon tou yivetal avtiotowxa V, 2V, 3V k.Am. Eno-
UEVWCE, To GOPTLO KAl N TACN EVOG TTUKVWTH lval Hey£On avaloya. To

Daouo. NEKTPIKOYV OVOULKDY Ypop-
U@V OUOYEVODS NAEKTPIKOD TEALOD.
Ewova. 1.5-42.
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TINALKO TOUG Elval XapaKTNPLOTIKO HEYEBOC TOU TIUKVWTH, OVouAleTal

Hivekacg 1
XWPNTIKOTNTA TOU TIUKVWTA Kol cUUPBoAieTal pe to ypaupa C. .
Yk AWAeKTPLKNY
Xwpntkotnta C evog MUKVWTH OVOUATIETAL TO LOVOUETPO PUCLKO otabepd
néye0og mov eival ico pe to mnAiko tou nAektpikou ¢poptiou Q tou KeVo 1
TWUKVWTA TtPOG TRV TAon V Tou MUKVWTIN. aépag 1,0005
vepo 80
C= g (]5) yopti 3.8
\% pika 5,4
1Coulomb KEYPLUTAPL 2,7
Movada xwpntwkdtntog oto S.I. eivar to 1F| 1Farad = ———— KPIHEAP '
1Volt yvaii 4,5
H xwpntikotnta £vOg MUKVWTA €lval €va moAU xprotpo péyebog, mopoeldvn 6,5
ylati pag mAnpodopel yia to poptio mou pmnopel va anobnkeutel ava ToAa10v- ) 3
povada tdong HETafY TWV OMALOUWY TOU. Aévio ’

H xwpntikotnta C evog mukvwtn dev e€aptatal anod to poptio Kat
TNV TAon tou, aAAd e€apTtdTtal amo To oXAUa, TI¢ SLACTACELS KAl TNV
QMOOTAON TWV OTALOUWY TOU, KOBwWGE Kal armo To povwtr (StNAeKTpLKO)
TIou TapeUBAAAETAL LETAEY TWV OTIALOUWV TOU.
O oplopog TNG XwpnTikéTNTag, OMwe 660nke amd tn oxéon (15), Heypogarde Gepoe me lipmons
lOXl'JEl yua k&Oe HOp¢r'1C T[UKV(.L)'['I”]. TG YWPNTIKOTHTOG TOKVWTH OO THY
ELOLKA OpwG yLa €évay eMimedo MUKVWTH, 0TaV LETAED TWV OMALOUWY  a60ta0n TV 0TAguUdY T00.
TOU UTIAPXEL KEVO 1) EPOC, ATTOSELKVUETOL OTL N XWPNTIKOTNTA Tou 8-  Fuedve 1.5-43.
VETOL QIO TN OXEON:

C=¢ (16)

S
o [

onou g, n artoAutn dinAekTpikn 0Tabepd TOU KeVOU:

€, = 8,85102C2/N-m?, S to euBadov omAlopol kat £ n andotocn Twv , , ,
Evog TokvwThHS UTOPEL vo. popTIoTE]

OT[)\LGlJ.(DV v (ELK' 43)' Héow pag Tnyns. Hiektpovia peta-
Av peTafl TwV OMALOUWY TOU TIUKVWTI UTTAPXEL KATIOLO MOVWTLKO  gépoviar amd tov omiioud A otov

UALKO (SLNAEKTPLKO) N XWPNTIKOTNTA Tou SiveTal amd tn oxéon: omhiopud B. Otav 1 tdon yiver ion pe
™ Thon TS TNYIS, 0 TOKVWTHS Pop-
S tioTnKe.
_ Ewéva 1.5-44.
C=¢-¢g, "

OTIOU € N OXETLKA SLNAEKTPLKI) 0TOOEPA TOU LOVWTLKOU UALKOU TtOU €i-
val KaBapog aplOpog Kol e€apTATOL OO TO LOVWTLKO UALKO (mtivakag 1)
€L6LKA yLaL TO KEVO N ToV agpa eivat: € = 1.

Evépyela OPTLONEVOU MUKVWTN

ITO gpyaoTrplo ekTeAOUE TNV tapakatw Stadikaoia. Doptilovpe
evav rukvwtn C = 25.000uF pe ovvexr taon V = 12V (Ewk. 44). O - ko nisxmpoviov katé o pdpr-
KVWTNC ouvOEeTal pHEow Slakomtn pe avtiotatn avtiotaocnc R = 100Q oy mukvor, uéow nlexmpixic mync.
KoL e Aapretripa (LE XapoKkTneLoTika 6V kat 60mA). Ewéva 1.5-45.
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KAglvoupe To SLOKOMTN KOl TTAPATNPOUKE OTL O AQUITTPOG APXLKA
dwtoBoAel kal ypriyopa ofrivel. Tn Stadikaoio autr) ovopualoupE K-
$option tou mukvwtn (ELk. 46).

ATO ToU mpoEpxeTalL N evépyela pwtoPfoAiag Tou Aauntnpa; Enel-
61 6ev umdpyel AAAO OTOLKELO 0TO KUKAWHA EKTOG ATIO TOV TIUKVWT),
TOV QVTLOTATN KOL TOV AQUTITAPA, N EVEPYELX AUTH TIPOEPXETAL OO TO
$OPTIOUEVO TIUKVWTH.

MwG 0 TTUKVWTAC QIMEKTNOE QUTH TNV EVEPYELQ;

O MUKVWTAG ANMEKTNOE AUTH TNV EVEPYELA Katd tn Sladikacia ¢op-
TLONAG Tou. AuTo cupPaivel ylati anatteital mpoodopd evEpyeLag yLa
N petadopd NAekTpLkol poptiou 0Toug OMALOMOUC Tou. Ta avtiBeta
doptia Twv dVo onmAlopwv apouactdlouv avaloyio PE EVa TEVIWUE-
vo gAatrplo.

Ma tnv mapapopdwon eAatnplou amalteital evépyela, n omnola
amnoBnkevetal 0’ autod pe popdr EAAOTIKAG SUVAULKNAG EVEPYELAG. TO
e\aTrpLO KATA TNV EMavVadOpA TOU OTNV APXLKH TOU KATACTOON MPO-
obEpeL TNV amoBnKeVEVN EVEPYELQ.

AvtioTolxa, yla t) $OpTIon TOU TIUKVWTH OTOLTETOL EVEPYELA, N
orola amoBnkeveTal 0° AUTOV Pe popdn NAEKTPLKNG SUVAULKNG EVEP-
yeLaG. O MUKVWTNAG KATA TV €KPOPTLON TOU TPOodEPEL TNV amobn-
KEUMEVN 0’ QUTOV EVEPYELQ.

H nAektpLkni SUVAULKH EVEPYELD TOU TTUKVWTN SlveTal amnod tn oxéon:

-V
U=9;— (17)
Edv xpnolwponowicoupe tn oxéon oplopol C = %, €XOUUE KOL TLG
L00SUVAUEG:

Ixéon HETPOU Eviaong Kat dtadopdag Suvapikol
O€ OMOYEVEG NAEKTPOOTATLKO Tedio

AlaBtoupe €va GoPTIOUEVO MUKVWTH Tou omoiou n taon eivatl V
Kall n anoéotoon Twv onAlopwy tou £ (Eik. 47).

‘Eotw OTL SOKLPUAoTIKO doptio +( adriveTal apxLka oAU KOVTA GToV
OomALouO (A). Adyw Tou opoyevouc nAektplkoU mediou, to poptio SExe-
taL duvapn F = E - g, kot petakweitat péxpt tov omAlopo (B). Katd tn
HEeTakivnon, n duvapn tou ediou MapayeL €pyo:

Wy =F (W, =E-q-¢ (1)
To £pyo aUTO UTopEl va UTIOAOYLOOEL amo TN yvwaoTth pag oxéon

(e W, =q-V (11)

Ewova 1.5-46.

Ewéva 1.5-47.
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Ermopévwg, amo tig (1) kau (I1) €xoupe:
E-q-/=q-VA

A%
E=— (18)
A6 tn oX€on QUTH TPOKUTITEL plat AAAN povada HETpNoNG TG Evia-
on¢ E tou nediou: 1V/m.
H povada 1V/m eivat ion pe tn yvwotn povada IN/C.

TUOL MUKVWTWYV

OLouvnB£oTeEPEC LOPPEG TTUKVWTWY TIOU XPNOLUOTOLOUVTAL OE TIPa-
KTLKEG EDapPUOYEG Elval:

(o) QukvwTég aépa

OL MUKVWTEG autol amoteAovvtal and SV0 cCUCTARATA LETOAALKWVY
TIAQKWYV, TIOU QAVTLOTOLXOUV 0Tou¢ SU0 OTALOMOUC Tou TukvwTr. Ot
TAGKEG KABE cuoTNUATOC €lval o aywyLln ouvdeon Kal Bpiokovtal
n uia péoa otnv aAAn xwpic va akoUupmouv HeTall Touc. Av To éva
oUOTNUO TWV UETAAALKWY TIAQKWV £lval aKivNTo, EVW TO GAAO UITO-
pel va otpédetal, ToTe £Xoupe Eva HeTaPBAnto mukvwtn (Eik. 48). H
HETABOAN TNG XWPNTIKOTNTAG TOU YIVETAL UE TN oTPOodNn TOU KLvnToU
OTMALOLIOU, OMOTE TO EAACUATA TOU pmaivouv 1 Byaivouv péoca ota
e\dopata Tou akivntou omALopou.

OL xwpNnTIKOTNTEG TETOLWV TIUKVWTIWV $BA&vouv amod 10-400pF kai
xpnotuomnotlouvtat o padlodwvikoug Sékteg. (1pF = 1012F)

(B) MNUKVWTEG e oTEPEQ SINAEKTPLKA

Ot omAlopol toug anoteAouvtal and oAU Aemtd HeTaAALKA GUAAQ,
Kal LeTafl toug mapepBarlovtal Aemtd dUAAA StNAeKTpLKOU (Omwe
Xapti, uika).

Ta Aemtd GUAAQ TOU HETAAAOU HE TO SINAEKTPLKO TUALyovTaL UE TE-
TOLO TPOTIO WOTE 0 OYKOG TOU TIUKVWTN va elvat Hikpog (ELk. 49).

OL XWPNTLKOTNTEG TWV MUKVWTWV autwv ¢Bdvouv and 100pF £wg
1uF. (1uF = 10°F)

XpnoLuomolouvTal o€ NAEKTPOVIKEG KoL NAEKTPLKEG CUOKEUVEG.

(v) HAEKTPOAUTIKOL TUKVWTEG

AmtotedoUvtal ano SUo HeTaAAka UAAA TTou xwpilovtal pe xapti
TIOU €XEL EUMAOUTIOTEL Le SLaAupa NAekTpoAUTN. OL TUKVWTEC auTol
€XOUV TTOAU HEYAAUTEPEG XWPNTLKOTNTEG ATO TOUG MTPONYOUEVOUC.
OL XwpPNTLKOTNTEG TWV TUKVWTWV autwv ¢pBdavouv and 10-2000uF
(Etk. 50).

XpNOLUOTIOLOUVTOL 0TO KUKAWO EKKIVNONG NAEKTPLKWY KIVNTAPWV.

MetofAntog morxvaTig.
Ewova 1.5-48.

Toliypo. mokvowt) pe oteped omnle-
KTPIKO.
Ewéva 1.5-49.

Hlextpolotikog mokvatig.
Ewova 1.5-50.
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HAektpootatiki pnxoav Wimshurst

Otav xpelalopaote LeYAAEG TOCOTNTEG NAEKTPLKOU dopTiou Xpnot-
LLOTIOLOUE TLG NAEKTPOOTATIKEG UNXOVEG.

MLia yvwo T NAEKTPOOTATIKN Unxavn eivat kat n pnxavr Wimshurst.
Kataokeudotnke anod tov AyyAo pnxoviko James Wimshurst to 1883.

H pnxavn autr XpnoLUOTIOLEITOL OTA TIEPLOCOTEPA OXOALKA Epya-
oTNpLa GUGCLKAG.

H pnxavn pe tnv neplotpodr) twv SUo dlokwv avantuooel avtiBeta
NAEKTPLKA dopTia, Ta omoia amoBnkevovtal o€ U0 GLAAEG-TIUKVWTEG
(tumou Leyden).

Ot 8U0 MuKVWTEG eival cuvdedepévol pe U0 HETAAALKA OTEAEXN,
Tlou KataAryouv o€ dUo aywylpa opatpidia. Ta odatpidia kabwg Aet-
Toupyel n unxavn doptilovtal pe avrideta @optia, Onwc Kot ot 1u-
KVWTEC.

Av mtAnolaooupe ta dvo odalpidia, yla KAtdAANAn TLUA TNG Evia-
ong tou nAektplkoL mediou petalL toug (armd 15000-30000V/m), -
OTIA NAEKTPLKOC oTivOnpac. Auto cupPaivel ylati NAekTpovia Tou ap-
vnTka doptiopévou odalpldiov odnyouvtal LECW TOU AEPQA TIPOC TO
BETIKA GOPTIOUEVO, LE ATIOTEAECUA TNV EKPOPTLON TOU CUOTHUATOG.

H gudavion tou omvbnpa onuaivel OtL Katda tn SldpKkela Tou dalt-
VOUEVOU KATAOTPAPNKE N «ULOVWTLKY) CUUTIEPLPOPA» TOU aTUoodaL-
pLKOU aépa PeTaly Twv Suo odalpldiwv.

Muyovy Wimshurst.
Ewoéva 1.5-51.
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2’ autn TNV evotnta padoype

O vopog tou Coulomb ekdpddel Tn Suvaun Petady Twv poptiwv Q
kat Q, mou Bplokovtal oe andotacn I. H 6tebBuvon tng Suvaung eivat
OUYYPOUMLKA UE TNV EVBEla TTOU EVWVEL TA ONUELOKA PopTia Kal eivatl
eAKTIKN av ta dopTtia elval avtibeta.

Movada pétpnong tou ¢optiou (S.1.): 1C.

H évtaon nAektplkou mediou eival to SLavuopaTIKO pEyeBoC ou
Selxvel tn Suvaun mou aokeital otn povada tou nAekTpLkoL doptiou,
oe k@Oe onpeio tou mediou.

Movada pétpnong tng évtaong (S.1.): IN/C.

Ouoyeveg ovopdletal to nedio mou o€ kABe onueio Tou n éviaon
Tou elval otabepn).

AUVAULKEG YPAUUEG ELVAL OL VONTEG YPOLUEG E TLG OToleg oxedla-
{oupe €va nAekTpLKO medio. Ze kABe onpelo Toug n évtaon eivat eda-
TITOUEVN.

000 Lo TIUKVEG €lval oL SUVOLKEG YPALUEG TOCO LEYAAUTEPO €ival
TO METPO TNG €vtaong E otn cuykekplpévn mepLloxn.

Auvvopko sival to péyebog mou ekdpalel evépyela ava povada nAe-
KTPLKOU dopTiou oe cuykekpLUEvn B€an Tou mediou.
Movada pétpnong dSuvautkoo (S.1.): 1V.

H dtadopd duvapikou petafd duo onuelwv A kat B givat ton pe to
€pyo TNG duvapng tou nAekTplkol Tediov ava povada nAEKTPLKOU
doptiou, katd tn peTaPopd Tou anod To cnueio A oto onueio B nAe-
KTpkoU mediou mou Snuloupyeital amo akivnto Kol CnUELOKO nAe-
KTPLKO dopTio.

H xwpntikotnta VoG MUKVWTH €kPpAalel To pEYLOTO dopTio Tou
UTTOPEL VO OLTTIOKTAOEL O TIUKVWTNAC YLOL CUYKEKPLUEVN TAON LETAEY TWV
OTMALOUWV ToU (ywpic va ésoma omvinpac). $To ECWTEPLKO TOU TUKVW-
T dnuLoupyeital opoyevEG NAEKTPLKO Ttedio.

No6pog tou Coulomb

Q.Q,
2

F=k

‘Evtaon nAektplkol

nediov

E =F/q

OpoyevEG NAEKTPLKO
nebdio

AUVOULLKEG YPOLRUEG

Auvopiko NAEKTPLKOU
nediov

V,=U,/q
Awadopd Suvapikov

Ve =Us/q

XwpnTkoTNTA MUKVWTNA

C=QIV
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2Tpatnywkn eniAvong mpoBAnpaTwy

Mo Tov UTTOAOYLOMO TWV SLavVUoUATIKWY LeyeBwv dUvapng, Evtaong
Sev mpéneLva Eexvape otL mpEneL va urtoAoyilovtat: MEtpo - AleUBuv-
on - ®opa.

(I) Advaun Coulomb

(o) Av Intettal og €va mpoBAnpo 0 UTTOAOYLOUOC TG SUVAUNG TTOU
aokeital anod éva ¢poptio oe Eva aAAo doptio, epyaldUaoTe OMWG ETUL-
BaAAeL o vouog tou Coulomb, mpoodlopilovtag ta StavuopaTika Xa-
PAKTNPLOTLKA TNG.

(B) Av {nteital o umtoAoylopoc TG duvapng mou SEXETAL NAEKTPLKO
doptio and cuotnua dVo n mepLocoTepwv poptiwy, Ba umtoAoyicou-
pe tn duvapn mou odeiletal o KABe éva amo ta doptia AUTA Kal oTn
ouvexela Ba mpooOEéoou e TIC SUVAUELC StavuouaTIKa yLa VoL TipoodL-
oplooupe TeAka To PETPO, TN SlevBuvon Kal tn popa TNG CUVLOTAUE-
vne.

F=E+E+F+...

(IT) Evtaon og onpeio nAektpikou nediou

(o) Av {nteital o€ éva mpOBANUA 0 UTTOAOYLOMOG TNG EVTAONG OE ON-
ueio n}\EKtle_QU nediov, tn Bpiokoupe amAa epappolovtag tn oxeon
optopou tng E =F/q i av mpokettat yia nedio nmov odeiletal og on-
pelako doptio, medio Coulomb, and tn oxéon:

Q

2

E=k
r

H 8tevBuvon kat n popa tng mpoaodlopiletal amnd to idog Tou dpop-
Tou Q.

(B) Av {nteitat o UTTOAOYLOMOC TNG EvTaong o€ onuelo (A) NAeKTPLKOU
niedilou mou odeiletal og SUo N meplocdTEPA oNUELAKA dopTia, Mpoo-
Slopiloupe tnv évtaon tou mediou mou mpokaAel kaBs €va poptio
TiNyn oto onueio (A) kal otn cuvéxela Ba MPOOOBECOUUE TIC EVTAOCELC
SlavuopaTtikd ylo va mpoodlopiooupe TeALKA To HETPO, TN SlevBuvon
Kall TN $opa TNG CUVIOTAUEVNG.

E=E,+E,+E,+...

(II1) Avvapiko

To SuvapLko eival LovOUETPO PEyeBOC. EMOUEVWCE yLoL TOV UTTOAOYL-
OO TOoU apKel 0 TPoaSLoPLOPOG TNG AAYERPLKAG TOU TLUNG.

(o) Eav Inteital og €va mpoPAnua va yivel o UTIOAOYLONOG Tou Su-
vaulkoU o€ onueio (A) nAektpLkou mediou, umtoAoyiletal amno tn oxéon
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opwopov V, = U, /0 i av mpdkettal yia nedio onuelakol NAEKTPLKOU
doptiou umoAoyiletal kot anod tn oxéon:

Q

T

Va
Kal n aAyeBpikn Tiun Tou AMOTEAECUATOC Elval N {NTOUUEVN.
(To poptio Q to avtikaBLOTOUUE UE TO TPOCNUO TOU.)

(B) Eav {nteitat to duvaulkd os onueio mediov mou odeiletal oe
SVo n meplooodtepa onuelaka poptia-mnyecg, mpoodlopilovpe 0 Su-
VOLLLLKO TIOU TtpoKaAEl 0To onpeio kaBe poptio mnyn KaL otn cuvéxela
npocBetoupe alyeBpLkd Ta SUVAULKA AUTA.

V

oA

=V, +V,+V,+...
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Avuéva npoBAnuarta

Mpo6Anua 1

ENinedo¢ MUKVWTNAG £XEL TETPOYWVLKOUG OMALOMOUG, TAEUPAG
10cm. H andotaon petafy Twv onAlopwv tou eivatl £ = Imm. Na
UTtOAOYLOTEL:

(o) H xwpnTikOTNTA TOU.

(B) H evépyela mou givar anoOnkevpévn o’ autov av £xeL poptl-
o0¢i pe poptio Q = 1nC.

Aivetar g = 8,85 - 10"*C*/N - m*

Aven
(a) ATté T ox€on (16) yla tn XweNnTIKOTNTA EXOUE:

2 2
C 80% =(8,85-10"2C—jM ~8,85-10"'F

Nm? ) 0,001m

(B) H evépyela Tou mMukvwTA oo tn oxéon (17) eivat:

_QVvV_qQ _ _@ocy

MpoBAnua 2

‘Evag nukvwtig 90uF ouvdéetal pe pratapio 12V ko poprileton
HEXPLG OTOU N TAon Tou va yivel 12V. Ndoa nAektpovia petadépOn-
KOV orto tn piot mAdka otnv aAAn;

Aivetou g, =-1,6 - 10°C.

Avdeon
AT T ox€on opLopoU TNG XwpNnTLKOTNTAC, oXéon (15), EXOUuE:
Q=CV=(90-10°F) - (12V) =108 - 10°C
AuTO elval to poptio o€ kABe €vav OMALOUO KaTd amoAutn Tiun. O

aplOUoG Twv NAekTpoviwy mou cuvamnoteAouv to poptio Q sivat:

i
p= @ _108:10°C 67,5-10" nAektpdvia
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MpoBAnua 3

Tpia doptia g, = -15pC, q, = +15pC kK q, = +20pC Bpiokovton
otig Kopudég A, B, I avtiotolya evog LoontAeupou opBoywviov TpL-
ywvou.

Na untoAoyLoBoUv:

(o) H ouvictapévn Svvapn nou d€xetar to poptio q,.

(B) H évtaon tou nediov oto péco tng M unoteivoucag (Br).

Aivovtat k =9 - 10°Nm?/C? kai (AB) = (Al) =

Aven

Mo tov urtohoylopo g duvaung F, mou 6exetal to doptio g, Oa
umoAoyicoupe tn duvaun F,, ou aokei to poptio g, oto poptio g, Kot
™ 8uvaun F, , mou ackel to poptio g, oto doptio ..

Emeldn ta dpoprtia g, kat g, eival eTepwvupa evw Ta d,, g, Opwvuua,
ot duvapelg F , kau F,, €xouv tig kateuBuvoelg mou daivovtat oto
oxfua.

Ta pétpa Twv SuvAPEwV gival:

la,-9;| _ _o010° Nm? 15-10°C-20- 106c

Fy=k—— - =675-10°N
: AT C (2m)>

Ané to opBoywvio tpiywvo mpokumtet: B2 = AB*AI? = 8m?

2 -6
qu%\ 0. 109Nm 15-10°C- 220 lo‘c
Bl C? 8m
F,,=337,5-10°N

F2,3

AvaAvoupe tnv F, ; og 500 ouvioTwoeg F; koL Fj oL omoteg €xouv ioa
HETpa, emeldn n Suvapn F, , oxnpotifet ywvio 45° pe tmy (AT).

NG

F =F =F,0v45 2337,5-10‘3N7 = 475-10°N

ITn ouVvéXela UTTOAOYL{OUE TN CUVIOTAUEVN TWV SUVAUEWY OTOUC
dgoveg x katy, F_kau Fy avtioTolya.
F =F =475-10°N ko
E, =F,-F =675-10°N-475-10°N 1
E, =200-10°N
H ouviotapévn twv duvapewyv F €xel pETpo:
F= (B2 +F] =/(475-10°N)"+(200-10°N)?
F=5154-10°N
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_F,200-10°N _

H 6tevBuvon g Suva Fetvatep = == —— =0,42
n g uNng ¢ F 475-10°N

X

MpoBAnua 4

Tpia nAextpkd dpoptiag, =q, = V2 -10°C ka q, =-107C Bpioko-
VIOl OTLG TPELG KOPUPDEG EVOG TeTpaywvou TAsupacg d = 3m. Na Bpe-
Oouv:

(o) H évtaon tou nAekTpikol ediov oV SnpLoupyEitaL oTNV TE-

Taptn Kopudn.

(B) To duvapuiko tou mediov otnv TETAPTN KOpuDN.

Aven

(a) H évtaon tou nAektplkou mediou otnv Kopudn A Ba sival ion
HE TN OUVLOTAUEVN TWV EVTIACEWV TV odeilovtat ota g, d,, 0. ZXE-
8udloupe TG evtaceGE, E,, E, mou dnuoupyouv ta doprtia g, q,, d,
avtiotolya. H katevBuvor) toug eival n katevBuveon nou poodLlopile-
TaL amo tn popad TNG aVTLoTOLXNG SUVOLLKAG YPOUUAC.

(A—A, A—B, A avtioTtowya).

Onwg yvwpilovpe: E, = kM E. = kM

d2 > 3 d2
ko emteldn (BA)? = 2d?

|q2|
2d?

Mpwta Bpiokoupe tn ocuviotapevn Twv E, kat E,.

E, =k

B, =B 7B = 2B £ =k

2 -8
oo Nm ~2:10 C 5 -2N

E .=9-1
1,3 C2 (3m)2 C

H &LevBuvon eival idla pe tn dtevBuvon tng Staywviou BA, SnAadn
oxnuoatitet ywvia 45° pe g E, kat E..

HE, glvaL:

oo Nm® 107C _soN
C*> 2(3m) C

E, =910
H 6tevBuvon g E, eivan idia pe tnv E, ; kawn popa avtibetn. Emo-
HévwG, N cuvioTapévn toug Ba eivau E , = EL3+E2

H aAyeBpikn T Tng on elvaL:
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E, =E,-E, = 20~-50 = 30N
’ c C C

AnAadn n on Ba €xeL tn dtevBuvon kat tn dopd NG Ez.

(B)To duvauiko wg povopetpo peyebog otn B€on (A) umoAoyiletal
aueca amo to abpolopa Twv SuVAULKWY TIou dnuloupyolv Ta Tpia
doptia otn Beon A: V, =V +V +V..

o Nm® V2-10°C
2

Ta Suvapikad eivae: V, =V, = kd =9, =42,3V
d 3m
ko emedn (BA) = dv/2 1o V, eivau:
T PR R T L LU P PP

V, =k = =
2 T(BA) A2 C*  32m
Enouévwg, to duvauiko V, =42,3V+(-213,8)V+42,3V A V, = -129,2V

MpoBAnua 5
Aidovtan o Ppoptia otig kopudEG A Ka B evog tetpaywvou ABlA,
g, =2-107C kou ¢, = -107C, nAevpdg d = 3m. Na Bpebei:
(o) H SLadpopd Suvapikov V  uetagd twv onpueiwv I kal A.
(B) Av doprtio q =-10-°C petakivnOei and tn Bon () otn B£on (4),
nooo €ival To £pyo TG SUVAKNG TOU MESIOU KATA TN LETAKIVNON
outh;

Aven
(a) H 6ladopd duvapikov V  eiva: V=V -V,

YriohoyiCoupe ta duvapika V katV,.

V.=V, +V,, enopévwe:

_,q q, ,
V. =k——+k—=— kot (AT =d\/§, BI)=d. Emopévwg:
r X an Bo (AT') (BI) MEVWG
-7 2 -7
V, =9.10° N“; 210°C g o N° CIOO) 55y
C?  3{2m C 3m
'OLJ.OLOLVA=Vl+V2=k&+kq—2 n
d  BA
-7 2 -7
V,=9-10° Nm @10C) g g Nm” CI0C) 57y

3m C? ' 3\/§m

Emouévwe: Vi, = V.-V, 1 V, = 125V+H(-387)V = -262V
, . Wi
(B) Onwg pabape V,, = % N W, =V.q

= (-262V)-(-10°C) = -262-10*Joule

F—)A
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EpwTAOELC - ApaOTNPLOTNTEG

4,

. Tpipte éva pouokwpévo pUmaAovl o €va UdAoUA. ITn CUVEXELD

dépte oe emadr To UMAAOVL PE TOV TOixo. To UIAAOVL «KOAAG»
otov toiyo. lNati;

. Tpiyte o MAOOTIKO HEPOG EVOC OTUAG OTO TIOUKAULOO 0OG, YLo Val

To doprtioete. Itn ocuvéxela avoifte tn Bpuon Tou vepoU Kal TTAN-
olaoTe TN «PA£Ba». TL mapatnpeite; EEnynote to dpawopevo.

‘Eva NAEKTPOOKOTILO UTIOPEL va XpnotpomolnBel, yla va aviyvelel
NAEKTPLKO doptio. MAnaotaloupe pia apvntika ¢poptiopévn paBdo
oto odatpidlo Tou nAekTpooKoTtiou.

A. TLmapatnpeits;
B. Tu eldouc poptio epdaviletal oto odatpidio;
I. Moto elvat To cuvoAlkd dopTtio Tou nAektpookomiou; (e€nynote)

A. Na StatuntwoeTte to vopo tou Coulomb kot va ypaete tTnv avti-
oTtolxn oxEon.

B. Moleg oL povadeg twv peyebwv nou epdavilovral otn oxéon;

MOLEG OL OLOLOTNTECG KoL TTOLEG oL SLadOpPEC AVAUECSO GTO VOO TOU
Coulomb kat To vopo ¢ maykoopLag €AENG;

AUOo opola nAekTplka doptia anéxouv otabepr andotaon. MNMolo
Ba eival to anotéAeopa otn duvaun Coulomb gav:
A.’Eva amno ta Vo poptia SumtAaclaoTel.

B. Eva ¢optio SumAaclaotel katl to dAAo umoSutAaclaoTel.

I. AutAaclacTtouv Kal ta Suo doptia.

Avo etepwvupa nAekTpikd doptia g kat d, EAkovtal pe Suvaun F,
otav n amnootaocr toug eivat r. Na Bpebel n andotaon otnv onoia
TPEMEL va TOoBeTNB0UY, WOTE N EAKTIKN dUvapn va yivet:

A.4F
B. F/4

Atvovtal tpla 6pola nAektplkd doptia mou Bplokovtal oTIG KOpU-
d€g A, B, T loomAelpou Tplywvou. Mola eival n katevbuvon tng
Sduvapung mou &éxetal to poptio Tng kopudng (A);

AVo opola nAektplka ¢doptia eival akivnta otig dvo Staywvia
anmévavtl KopudEg TeTpaywvou. Mou SExetal peyaAltepn Suvaun
€va Tpito poptio, oTIC SUO eAelBePEC KOPUDEC I OTO KEVTPO TOU
TETPAYWVOU;
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10. Tt ovopdZoupe évtaon nAektplkou mediouv;
Na ypayete TNV avtiotolyn oxéon.

11. H povada pétpnong tng évtaong tou nAektplkou mediou eivat:
A.C B.N/m [LN/C A.JIC

12. JUUMTANPWOTE TA KEVA TOU KELUEVOU:
H évtaon E oe onueio «I» nAektplkoL mediou mou odeiletal os

NAEKTPLKO poptio Q €XEL LETPO TOU EIVAL ..uveuveveernenee, ToUu dop-
TOU Q KOL o, QVAAOYO TNG QOCTACNG TOU «Z» Ao TO
....................... ninyn. H katevBuvon tng évtaong oto «X» e¢aptatal
(001 (o T8 o JNNR tou doptiou Q.

13. Xapaktnpiote kABe pia amno Tig mapakATw MPOTACELS LE (Z) av &l-
vat owotn, pe (A) av eivat AavBaopevn.
H katevBuvon tng évtaong E og éva onpeio «Z» nAektpikou nediou:

A. Elvat aveédptntn g B€ong Tou onueiou «I». [l

B. Eivat avefdptntn tng Béong tou onueiov «I» av to nedio [ ]
elval opoyeveg.

. Eiva ave€aptntn and Sokipaotiko dpoptio mou tonobetel- [
TAL OTO ONUELO «I».

14. Xapaktnplote KAOE pia Ao TIC MOPAKATW TTPOTACELC e (X) av &i-
val owoTtn, Le (A) av eivat AavBacuévn.
Aokipaotikd dpoptio g tonobeteital og nedio mov dnpouvpyel on-
MELAKO NAeKTPLKO dpopTtio Q.
H 80vaun mou déxetal to doptio Q:

A. ExeL puétpo mou efoptatol anod tn Bgon tou doptiov q [
puéoa oto medio.

B. ExeL tn &tevBuvon tn¢ avtiotowyng SUVAULKNG YPAUUNAG. [l

. 'ExelL pETpo mou mapapével otabepo, yia kABe onueio mov [
BpiokeTal mavw oe (vontr) opatplkn eMLAVELQ, LE KEVTPO
TO onuelako doptio Q.

A. Exel dopd mou Sev gfaptatal and tn dpopd tng évraong [
tou mediou.
15. Aivovtat U0 opwvupa nAektpikd poptia Q, = 2Q,, oTig BeoeLg (A)
kal (B) 6mwg oto oxAua.
(1) To nAexktpLkd medio undeviletal oe onueio ou Bpioketat:
A. Aplotepd tou A.
B. Agla tou B.
I. Metau A kal B.
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() Av r, kow r, gival oL AmMOOTACELG TOU ONUELOU UNSEVIOUOU NG

gvtaong ano ta poptia Q, kaL Q, avtiotoya, o Aoyog 5 evau
L
A.12 B.2/1 T.1/\2 A2

JUUTTANPWOTE TA KEVA TOU KELUEVOU:

KaBe nAektpootatikd medio pmopel va amelkoviletal HEow TwV
.................... YPOULLWV.

Ot SUVOULKEG YPOAUMEG Elval OL VONTEG YPAUMEG TTOU O KAOE on-
MELO TOUG N v, Tou Tediou eival epantopevn.

OL SUVOULKEG YPOAUUEG BEV ... 0TO XWPO yLpw amo ta pop-
Tia. Omou ol SUVAULKEG YPAUUEG ELVOL TILO TIUKVEG N €vTacnh Tou
nedlou VOl ...cveevvveeeeneee. .

Xapaktnpiote KABe pia amod TG MAPAKATW TMPOTACELS HE (Z) av
elvatl owotn, pe (A) av eivat AavBoaopévn.

KaBe nAektpootatikod medio maplotavetal and éva mAnbog (von-
TWV) YPOUUWV OL OTIOLEG:

A. Aev tépvovtal €€w and ta doptia. ]

B. Eiva évtote euBUYpapLEC. O

. ‘Exouv mdvtote dpopd amd ta BeTikd mpog ta apvnTikd [ ]
doprtia.

No oxeSLaoeTe TG SUVOULKEG YPAUUEC NAEKTPOOTATLKOU TedSiou

Tou odeiAeTat:

A. e éva apvnTiko doprtio.

B. 2 SU0 (oa KoTa amOAUTN TLUA KOL ETEPWVULA NAEKTPLKA dopTiaL.

Xopaktnpilote kAOe pia amd TG MAPAKATW TPOTACELS UE (X) av

elvatl owotn, pe (A) av eivat AavBoaopévn.

HAektpLko doptio ( TomoBeTeltaL LECA O€ OLOYEVEG NAEKTPLKO TIE-

6lo, mou dnuloupyeital petafd U0 OpoLWV TTAPAAANAWYV KOl ETE-

PWVULO POPTLOUEVWV TIACKWV.
H duUvaypn mou d€xetal To poptio q:

A. E€aptatal amno tn 6£on tou doptiov péoa oto nedio.
B. ExeL kateuBuvon mou egaptdatal arno to £6og Tou doptiou .
I. ‘Exel L€Tpo oTaBEePO.

A.'Exel dtevBuvon mapdAAnAn mpog TLG TTAAKEG.

Ooogn

E. ExeL mavtote dpopd armo tn BTk MAAKA OTNV ApVNTLKA.

No oxeSLACETE TIG SUVOLKEG YPOUUES TOU NAEKTPLKOU TteSiou mou
dnuloupyeital avapeoa o€ dU0 OUOLEG TMAPAAANAEG UETAAALKEG
TIAGKEG, GOPTLOUEVEG e avTiBeTa popTia.
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Av TO oOYEVEG NAEKTPLKO Ttedio TNG tponyoUevng dpactnplotn-
TOC €lval KATaKOpUPOo Kal apvnTka GopTLopEVN oTayova Aadlou
LoOppPOTEL Héoa 0’ QUTO:

A. Na oxedlaoete tIg SuvaueLg mou S€xeTaL n otayova.

B. Na mpoaobloploete 1o 160G Tou popTiou KABE MAAKAC.

. OeTIKO onpuelako ¢optio Q mpokaAel Tn dnuioupyia nAektpoota-

TkoU Tediovu.
A. Na onueLWoEeTE TN $opA TWV SUVOULKWY YPOLULWV.

B. Na oxedlaoete to Siavuopa tng évraong E tou nediov ota on-
peto «K» kat «A».,

I Na BpeBel o Aoyog Twv HETPWV evTAcewV Tou mediov —K |, av:

= A
r, =2r1,.

Aivetal to medio Tou oxfuatog mou odpeiAeTal ota onuUeLlakd dop-
tla Q, Q,.
A. Moo eivat to eidog Twv doptiwv Q, Q,;

B. Zxeblaote to Stdvuopa NG Eévtaong tou mediov oTto onueio X.

Aidovtai duo ioa Betka dpoptia (Q = Q,) kaL onpeio «2» TNG KABE-
NG 0To HECO «M» TNG AMOCTAONG TOUG.

A. Na urtodeifete péBobo yLa Tn ypadLkr AmeELKOVLION TNE EVTAOoNG
Tou mediou otn B€on «I».

B. Nota eival n katevBuvon tou Stavuopatog E;

I. Motwa n katevBuvon TG Suvaung mou Ba a.oknBel, av otn B£on
«Z» TOTOOETANOOUNE APVNTLKO SOKLUOOTIKO dopTio J;

JUMTTANPWOTE TA KEVA TOU KELUEVOU:

H Suvauikn evépyela amoteAel ko OLOTNTA EVOG ....ccueneeeee.
NAekTpkwv doptiwv. Mo tnv mnepintwon aAAnAenidpaong
800 nAektpkwy doptiwv g, kat d,, uroloyiletal anod tn oxéon
U= s . H povada pétpnong tg SuVOULKAG EVEPYELAG
EWVOL TO e, . Eav 1o mpoonuo tou amnoteAféopatog sival
.................. oUTO onuaivel otL ot duvapelg Coulomb petalt Twv
doptiwy eivatl .....cueneeee

Mota amod TG MoPaAKATW OXECELG Slvel Tn SUVALKN EVEPYELA OU-
otAnatog dvo onuelakwy dpoptiwv Q,, Q,;
A. k—Qle B. k& r. k—Q‘Q2 A. kQ—j

r’ r’ r r
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27. Na yivouv oL avTLOTOLXLOELG:

AYNAMIKH ENEPTEIA

ZYZTHMATOZ AYO ®OPTIQON XAPAKTHPIZTIKA

* OeTIkn SUVOULKNA EVEPYEL * SUVAUELG EAKTLKEG

e ApvnTikr SUVOULKN EVEPYELDL  ® QTTELPN OIOCTAON

* AUVOLLKN EVEPYELA LoNn * undevikn anootaon
LLE TO undév

* opoonua doptia

28. Xapaktnplote kaOe pia amod TG mMapaAKATW TPOTACELG LE X AV Elval

29.

30.

31.

32.

owoTn, Ke (A) av elvat AavBaopévn.
H nAektpikr Suvapikn evépyela U0 onUELOKWVY GopTiwV Elvat:

A. Avtiotpoda avaloyn tng LeTAL TOUG AndoTAoNG. [l
B. Eilval péyebog Stavuopatiko. [l
. Eiva mavtote Betikn. [l
A. H povada pétpnong tng sivat: 1J/C. [l
Aokipaotikd doptio +( tomobeteital otn Béon «I» mediov, mou
dnuioupyeital amnod akivnto nAektplkod doptio Q. To €pyo tng Suva-

uNng tou mediou katd tn petakivnon tou ¢poptiou g amnod to (Z) oto
AMELPO Elval:

A. Avaloyo Ttou ¢doptiou Q. ]
B.loo pe tn Suvaputkn evépyeta tou doptiouv g otn Béon «I».  []

. Ave€dptnto tng Stadpopric mou Ba akohouBroel to dop- [ ]
Tio Q.

A. Eival anelpo adou n Stadpoun EXEL ATELPO UAKOG. ]

Akivnto Betikd nAektpiko dpoptio Q dnuioupyel NAekTpLkd medio.
ToroBetoupe SokLaoTIKO doptio ( o€ onueio (Z) tou mediou. Av
n SuvapLkn evépyela tou doptiou  elval apvnTLk AUTO onpaivel
otL:

A. To doptio g ivat opdonpo tou Q. ]
B. Ot duvapelc petafl twv poptiwy eival EAKTIKEG. ]
I Tla va petadepbei 1o poptio g and peydhn anootaon otn ]

B€on (2) amatteital va Tou mTPoodEPOUE EVEPYELQAL.

Na SwWOETE TOV OPLOKO KaL TNV avTioTolyn oxEon yla To SuVauLKO
o€ onuelo nAektpootatikoL nediou.

JUUTTANPWOTE TO KEVA TOU KELUEVOU:
To SUVAULKO €lvaL EVA ......cceevenveneee. duoLkod péyebog mou pag Sei-
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XVELTNV covererieneeenennns EVEPYELAL TIOU EXELN vovveveererenrnenns TOU nA&eKTpL-
KoL ¢opTiou otn cuykekpLlpuEvn B€on tou mediou.

33. JUUTTANPWOTE TA KEVA TOU KELUEVOU:
H povada pétpnong tou Suvaptkol oTo S.l. EVOL TO ....ceeeeveevenneee.
Oa Aéue oOtL to SuvauLKO og pLa BEon tou mediou elval oo pe
1o, , AV GoPTIO (00 PE ..covveeeereennne, otn Béon autn €xet
SUVOULKN EVEPYELA 10N UE L oo,

34. Xapaktnplote kaOe pia anod TIg mMapakATW MPOTACELG LE X av Elval
owoTh, Ue A av ivat AavBacpévn.
Qoptio nnyn Q mapadyel nAektpootatiko medio. Otav divetal n
nAnpodopia 0Tl «To SuvauLko oe pLa B€on “I” Tou nAeKTPLKOU TiE-
diou givar V. = +10V», auto onpaivel ot

A. H Suvapuikr evépyela Sokipuaotikol dpoptiou ival +10 Joule.  []

B. AokipaoTiko dpoptio -1C otn Béon «Z» mepiexet dSuvapky [
evépyela -10J.

I. Aokipaotiko poptio +1C otn Beon «2» Ba petakwvnBeioto  []
amnelpo ano tn duvaun tou nediou.

A.To ¢optio mnyn elvat apvnTiko. |

35. Alvetal OHOYEVEG NAEeKTPLKO Tedio. TomoBeTOUUE SOKLUAOTIKO
doptio +q oe pia B¢on tou nediou. Na anodelytet o0tL T0 doptio
Ba kwnbet amnd onueia vPnAdtepou SuvapLKOU OE CnUELD XOUN-
Aotepou Suvapikou.

36. Ta oxpata | kat Il avtiotolyoUv oTig SUVALKEG YPORLLEG SUO NAE-
KTpKwv Tediwv. Na SikatoAoynoete tn cupdwvia 1 tn dStadwvia
00 HE KABE pia amod TG mapakatw andoPelg onpelwvovtag (X) av
ocupdwveite:

A.Ze OAeC TIG Béoelg kaBevog ediou, n évtaon eival otabepr. [

B. KaBwg kivovpaote anod aplotepd mpog ta Se€ld n evtacn [ ]
Kol Twv SU0o TESLWV PELWVETAL.

I. H évtaon tou mediov () eivar otabepr), evw n évtacn tou [ ]
nieiou (1) av€avetol KaBw KIVOUUQOTE TIPOG T OPLOTEPAL.

A. Kot oo 800 medla mpokUmtouv and apvntikd doptia ot []
apLoTEPA Kol BeTika ota deLa.

E. To Suvaptkod Kabwe KVoUHOOTE TPO¢ Ta aplotepd eAattw- [
vetal kat ota dvo media.

37. Xapaktnpiote kaOe pia anod Tig mapakdtw MPOTACELS LE  av elval
owoTh, Le A av givat AavOaopévn.
OeTko dpopTio +( petakweital ano tn B€on «A» otn «Bx.

A.H kivnon yivetat kdtw amné tnv enidpaon tng Svvapng tov [
niediov.
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B. To doptio otn B€on B £xeL pikpdtepn Suvaukn evépyeia [
O£ OX€0N UE TNV A.

I. H 8uvapn mou tou aokeital otn Béon B eivat pkpodtepn [
amno tn Suvaun otn B€on A.

A.To Suvapiko otn B€on A eivat pikpotepo amo to duvaptkd []
otn O¢on B.

Na SWOoETE ToV 0pLOWO KOl TNV avtioTolxn oxéon yla tn Stadopd
SuvaptkoU petal duo onueiwv NAeKTpLKOL Ttediov.

JUUTTANPWOTE TA KEVA TOU KELUEVOU:
H Stadopd Suvaplkol HETAED SUO ..., NAEKTPLKOU TiE-
Slou pag SEXVEL TNV wovveeveevenrnnee, NG SUVAULKNG EVEPYELAG ava

..................... NAekTpLkoL dopTiou.

JUUTTANPWOTE TO KEVA TOU KELUEVOU:

H Stadopd SuvapLkoU elval ........cceueeee. duoLkd péyebog Kkal ExeL
povada HETPNONGTO 1 v . Atapopa SuvapikoL ton pe

i pog SelxVeL OTL N LETABOAN TNG SUVOULKNG EVEPYELOG
doptiou +1C petalV twv dVo Béoeswv elvat lon He 1 ......oueuveeneee.

Xapaktnplote kabBepia amo T mMapakATw MPOTACELS UE X av gival
owotn A A av eivat AavBaouévn.

H dtadpopa duvapikot petafd dUo onueiwv A Kat B nAektplkol
nedlou eival V, ;= -10V. Autd onpaivel ot

A.Av adricoupe dpoptio +q otn B€on «A», autd Ba petakwn- [
Bel amnd tn B€on «A» otn «B».

B. H Stadopd twv Suvauikwy V,- V eivat ion pe -10V. ]
I To buvauko V, > V,. ]

A. Av petakwnooupe doptio g = 1C and to «A» oto «B» n []
Suvaptkn tou evépyela Ba ehattwOei kata 10 Joule.

Tt ovopAloupe XwpNTIKOTNTA EVOG TIUKVWTH;

Av &uthactacoue to poptio Q evog dopTLopEVOU TTUKVWTH, TTOCN
Ba yivel n Stadopd Suvapikol HeTAEL TwV SUO0 OMALOUWY TOU;

JUUTTANPWOTE TA KEVA TOU KELWEVOU:

H xwpnTikoétnTa €VOC MUKVWTH Elvol €va DUOLKO ......cceeevnneee.
pnEyeBoc. AEUE OTL N XWPNTIKOTNTO €VOC TIUKVWTA €ival ton pe 1
..................... OTaV O TIUKVWTNAG €XEL GopTio (00 PE 1 ..o
kat n dtadopd duvapikol petafl TwV OMALGUWY TOU Elval ton He
R . Eav mukvwtn xwpntikotntag C tov dopticoupe pe
doptio Q (xwplig va Eeomacel omivOnpac) TOTE N EVEPYELA TIOU EXEL
OTIOKTAOEL EVAL (0N UE woveerrerreneniee.
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Mola amod Tig mMapaKATW TPOTACELG Elval CWOTH;
O TUKVWTNG givat:

A. Mia cuokeun Tou anoBnkeVeL NAEKTPLKA PopTia.

B. Mia ouokeun mou mapayel NAEKTPLKA popTia.

I. 2Votnua SUo aywywv os emadn.

Xapaktnplote KAOE pia amo TG mMopAKATW MPOTACELG E 2 AV lval

owoTtn, Ue A av eivat AavBaopévn.
H xwpnTikoTNTO MUKVWTH:

A. Eivat avaAoyn tou nAektpLkol Tou ¢opTiou. ]

B. Eivat avdAoyn tng Stadopdg Suvaptkol peTold Twv omAt- [
OHWV TOU.

. Elvat ion pe to otaBepod mnAiko tou dpoptiouv tou Q mpogtn [
Stadpopa duvapikou V Twv OTMALOUWV TOU.

Xopaktnpiote KAOe pic amo TIG mMapaKATW MPOTACELS PE Z av Elval
owoTtn, Ue A av eivat AavBaopévn.

H xwpntkotnta eninedou MUKVWTr LEYOAWVEL QV:

A.Au€nooupe TNV andotacon LETAEY TWV OTTALCUWY TOU. [l

B. Au€nooupe To epBadov Twv OMALGUWYV ToU. [l

I. Au€rjooupe to euBadov Twv omALoUwY Tou Kat ehattwoou- [
LLE TNV AmOoTaoH TOUG.

Aivetal o emninedog GoPTIOUEVOG TTUKVWTHG TOU OXNUATOG.

A.Na oxeblaotouv ol SUVAULKES YpapUEG Tou Ttebiou Tou.

B. Av Suthactldooupe to ¢poptio Tou, TL Ba cupPel Pe TNV Evtaon
ToUu nAektpikoL mediou;

I. Av doptio +q petakvnBel and tn BTk MAAKA OTNV APVNTLKN,
niote Ba lval peyaAUtepo To €pyo NAEKTPLKNG Suvaung, 6Tav o
TIUKVWTAG €xeL doptio Q i 2Q;

A.No6te 1o doptio g €xel peyaAltepn duvapikr evépyela; Kovta
oTn BeTIKA TTAGKQ, OTNV APVNTLKA TTAGKA 1] OTO UECO TNG OMO-
otaong /;

No amodelytel ypadika (katd eAevBepn ekTipnon) n oxéon ta-
ong-doptiov oe afoveg V-Q yla €vav mukvwth. TL CUPTEPACUQ
TIPOKUTITEL OO TO SLAYPAUUO, OXETIKA UE TN XWPENTIKOTNTO TOU
TIUKVWTH;
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MpoBARuota

(o) Ou mapakdtw PucikEG mMoooTNTEG, Omou xpelalovtal, Oa Osw-
POUVTOL YVWOTEG;

k=9-1091\2—13,qp = |q.| = 1,6:10"C, m, =9-107'kg,
m =m, =1,6-10"kg

2
g, =8,85:10™" NC ~, 2=9,81m/s’.

m

(B) Ta poptia Twv npoPAnuaTwyY O BewpouvTaL CNUELAKA KoL OLKi-
vNta (EKTOC av avapEPeTaL SLOPOPETIKA).

1. Na umoAoyioete Tov aplBuo Twv NAEKTPOViWY TOU cuvamoteAouv
¢doprtio (oo pe:
A.-16C B.-16mC T.-1,6uC A.-16nC E.-1,6pC

2. Aivovtal 8o onpetakd doptia -0,04uC.
Na uroAoyiloete Tn SUvaAUN TIOU AOKETAL Ao To €va poptio oTo
AaAAo, av n andotoor Toug ival:

A.3cm B.6cm

3. AUo MkpéG dopTiopéveg odaipeg €xouv ioa nAekTplkad doptia
-0,02uC. Av n dUvapn nou aokeitat ano tn pLa opaipa otnv dAAn
éxeLpuétpo 9 - 10°N, va urtodoylotel n andotacn HETOEY Twv odat-
pwWV.

4. ®optio 3 - 10°C Bploketal oe amootacn 2cm and ¢optio . To
doptio g Séxetat eAktikr) SUvaun pétpou 27 - 10°N. Na Bpebei
10 €l60¢ KOl N moootnNTa Tou doptiou . Ta doptia Bewpolvtat
ONUELaKA

5. Aokipaotiko ¢optio H2uC tomoBeteital 0To HECO TNG AMOOTOONG
uetagy dvo doptiwv Q, = +6uC kat Q,= +4uC, ta onoia anexouv
arnootaon 10cm. Na Bpebel n Suvaun mou ackeital oto dokLua-
oTIKO dopTio.

6. Tpia doptia +2uC, -3uC kat -5uC tonobetovvtal ndvw os gubeia
Kal oTLG B€oelg A, B, I avtiotolya. Av oL AnmooTACELG LETAED TWV
doptiwv givat (AB) = 0,4m ko (Al) = 1,2m, va Bpebet n dSuvaun
Tou aokettal oto poptio -3uC.

7. Na Bpebeito pétpo Tng évtaong nAektpootatikou nediouv, mou én-
poupyet poptio Q = -2uC, og andotaon 3cm amnod auto.

8. ®oprtio +4 - 10°C dnuioupyei nedio evraong pétpou 3,6 - 103N/C
o€ anootaon I and auto. Na Bpebel n andotaon .

9. H évtaon nAektplkol mediov oe amootacn 1cm amd nAEKTPLKO
doptio-rinyn €xet pétpo 36 - 10°N/C. Na Bpebel n mocoTNTA TOU
NAeKTpLKOU dopTtiou.
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®optio +9uC anéxel andotaon 30cm and ailo poptio +4uC. Na
BpeBel n €vtacn tou nAekTpikoU medilou 0To HECO TNE LETAEL TOUG
anootTacnt.

AoKluaoTkO nAekTpikd doptio g, = 2uC Bploketal otn Béon (2)
nAektpikov mediov kat déxetat 2 - 103N, katd tn BTk koteLOUV-
on tou a&ova x. Na BpeBouv:

A. H évtaon tou nieblou otn B€on (2).
B. H 8Uvaun mou Ba bextel dpoptio g, = -4uC otn B€on (2).

Yta onuela A kat B euBelog (g), mou améxouv anootaon d = 0,3m,
tonoBetoupe poptia F2uC kat +8uC avtiotoya.

A.Je TtoLo onpeio tng euBeiag n évtaon tou mediou ivat undév;

B. Y& molo onuelo tng euBeiag n évtaon undeviletal av to poptio
+81C avtikataotabel and poptio -8uC;

AUo nAektpkd doprtia Bpiokovtal os andotaon d = 6m. Av ta
doptia eival loa pe:
A.+4uC, B.-4uC,
va uTtoAoyLoTel n évtacon tou nediou og onueio (X) Tng pecokaOe-
TNg otV amnootaon d, mou amnéxet 3m arno to péco tng andotaong d.

MuikpOG HeTaAAkOG Siokog €xet Bapog 32 - 103N kat Loopporel
0€ ULKPO UYPog amod tnv emudavela tng Mc. Kovta otnv emidavela
NG Mg epdavitetal nAektpootatikd nedio, eviaong E = 100N/C,
KaTakOopudo Kal Pe popd mpog ta Katw. Na Bpebel To eldog kal n
TOoOTNTA TOU NAEKTPLKOU dpoptiou mou £xeL 0 Slokog.

AVo opola petaAAka odatpidia €xouv to kabeva Bapoc 0,45N kat
elval oTEPEWHEVA OTLC AKPES SVO, (00U PUNKOUG, LETAEWTWVY VNUA-
Twv. Ta vApata €xouv pnkog 0,20m. Av ta Suo odatpidia €xouv
toa dpoptia, va Bpebel To poptio kabevodcg, wote va Looppomouvy,
ME Ta vApata kabeta petafL toud.

JT1G kopudEg ABIA tetpaywvou, mAeupag 0,1m, tomoBetouvtal
avtiotoya ta poptia: +100uC, -200pC, +97uC, -196uC. Na vrno-
Aoyiloete TNV évtaon tou Mediou 0To KEVTPO TOU TETPAYWVOU.

wuatido pe pala 1,0 - 10°kg kat poptio +H1uC adrvetal va kwn-

Bel og £va opoyeveg NAekTpLko medio evtaonc 12N/C. Na BpeBouv:

A.H petatomnion Tou peta anod xpovo 1s.

B. H KvnTLKr TOU eVEPYELA OTO TEAOC TOU TIPWTOU SEUTEPOAETITOU
NG Kivnong.

I. MOLEC LETATPOTIEG EVEPYELOG CUVEPRNOAV.

Me Baon to mponyoUpevo mMpoBAnua Kot YeTa amo 1S kivnong,
ebapUOlOUHE CUYXPOVWGE KL VA QVTIPPOTIO OUOYEVEG NAEKTPLKO
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niedio. Na Bpebel mola Ba Empemne va ival n €vtoor Tou, WOoTE va
unéeviotel n taxVTNTA TOU cwWHATLSloU peTa amo 1s.

Avo nAektpikd dpoptia +4uC kat -6uC Bpiokovtal og anootoon
0,4m. Na umtoAoyLlotel n SUVAULKY EVEPYELO TOU CUCTAUOTOC TWV
doptiwv.

To cvotnua 6Vo nAektpikwv doptiwv +3uC kat +H4uC mepLéxet

evépyela 0,27 Joule. Na Bpebel n andotaon petaty twv duo dop-
Tlwv.

®optio-rtnyn +6uC dnpoupyel nAektpLko medio. 2 B€on nou are-
xet 0,3m amno to ¢poptio tonobeteital Sokipaotiko doptio -6nC.

Moon elvat n Suvaplkr evépyela Tou SoKLUaoTIKOU dpoptiou;
(InC = 10°C)

Noa Bpebel to Suvautko o anodotaon 0,9m and poptio +6uC.

Ze mowa amndotaocn and ¢optio H2uC to Suvaulkd E€XEL TLUA
4 - 10*Volt;

AokipaoTtikd ¢poptio H2uC tonoBeteital o€ onpelo (2) NAEKTPLKOU
niedlou. Av to Suvapiko otn B€on () eivae -10V va Bpeite:

A.Tn Suvaplkn evépyela Tou SOKLLOOTLKOU dopTiou.

B. Moo €pyo npémnel va mpoodepBel oTto SokLpaoTikd poptio ya

va $pOAceL 0TO AMELPO XWPLE TAXUTNTO;

Avo onpetakd poptia F2uC kat +18uC anéxouv anootacn 16¢cm.
Na BpeBst:

A. e molo onpueio pndeviletal n évtaon tou nediou.

B. To uvauikod otn B€on undeviopou tng évtaong.

Akivnto onuelakd doptio H2uC Bploketal o onueio «Z».

A.Na urtoloyloTel To duvapiko oe amootacn I, = 2m Kol r, = 4m
aro to (2).

B. Av onpelakd dpoptio q = 1pC tonobetnOei oe andotaon I, oa
n SUVOULKN TOU EVEPYELQ;

I Av 1o doptio q = 2uC petakwnBel and t Beon 1, otn B€on 1,
TIOLO €ival To £pyo TG duvapng tou mediou; To €pyo auto efap-
Tatal ano tn Stadpopr mou Ba akoAouBnoeL to doptio Q;

210 povTtéAo Tou Bohr yla To atopo tou udpoyovou, Ta NAEKTPO-
VL UITOPOoUV va TTEPLOTPEPOVTOL YUPW OO TOV Tuprva (pwTtovLo)
o€ (ETUTPETMOUEVEG) KUKALKEG TPOXLEG. AV Hial TpoXLA €XEL akTiva
r=8-10°m, va. urtoAoytotouv:
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A.H Suvapikn
B. H kwvntikn

I H pnxavikr evépyela tou NAEKTPOVioU 0TV TPOXLA aKTivag ;.

Téooepa nAektpikd poptia +30uC, -60uC, +90uC kat -120uC Bpt-
OoKOVTOL avTioTolxa otig KopudEg A, B, I, A TeTpaywvou, TTAEUPAC
5J2 m. Na UTTOAOYLOETE:

A.To SuvapLko oto péco «M» tng mAgupadg (AB).
B. To SuvVaLKO OTO KEVTPO TOU TETPOYWVOU «K»,

I. To £pyo NG Suvaung tou mediou KatA T peTadopd doptiou
g = 10°C and tn B€on «M» otn B€on «K». Moto eival To puctko
TIEPLEXOUEVO TOU €PYOU QUTOU;

210 MPOPANUa 28 va UToAoyLOTEL TO €pyo TNG SUVOUNG TOU NAe-
kTpLkoL mediou katd tn petakivnon doptiov +1uC.

A. ATo tn Béon M oto dnelpo.
B. An6 tn B€on K oto dnelpo.

Moo cuunépacpa Byalete o€ kAOe pia mepimtwon;

To owpatidlo «a» £xel tn Sopn tou sHe™, Snhadh amoteleital
anod duo mpwtdvia Kat SV VETpOVLIA (mp =m,). To cwpatiblo «a»
ETUTOXUVETOL OE OUOYEVEC NAEKTPLKO Tedio. Eav to adrooupe
(v, = 0) va erutayuvBel petagy duo onueiwv AB rou €xouv Slado-
pd Sduvauikou ion pe 12.000V, va Bpebel mola eival n taxvtntd
TOU 0TO onpeio B.

Katad tn dtapkela pLag katotyidag, veépog otnv eEMLPAVELA TOU TTPOC
™ M epdavilel poptio -25C. ItnVv emidpavela tng Mg, Snuwouvpyou-
vtal and enaywyn Betikd ¢poptia. Otav n dadopd duvauikol
Hetafl védoug - e ¢pBdoet ta 5 - 107V, o atpoodalplkdg agpag
mavEeL yla Alyo va Altoupyel w¢ LOVWTAC Kal EE0TTA NAEKTPLKN €K-
KEVWON, KATA TNV omoia nAektpodvia Tou védoug kateubBuvovtal
npog tn M (kepauvog).

A.T6on nAekTpLKN evEpyela ameAeuBepwONKe;

B.Moon elval n péon Loxug mou amobibetal, av n Stapkela Tou
dawopévou eivar 10°3s;

Mukvwtng €xel xwpntikdtnta C = S0uF. NMNéon Sdadopd duvapikov
TPEMEL va. ePapUOOTEL LETAEY TWV SUO OMALCUWY TOU TIUKVWTN,
yLa va artoktroet nhektpikd poptio 10°3C; Moon evépyela €xeL ToOTe
0 TIUKVWTAG;

AvVo VAN apyLAiou €xouv Slaotdoelg 10cm x 20cm kat améxouv
anootaon 0,5mm. NMdéon eival n xwpenTIKOTNTO TOU TIUKVWTH;
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Emninedog mukvwtng €xet omAlopoUg pe epBadov 200cm? o kaOe-
vac. EGv n xwpntikotnta tou mukvwtA ival 17,7 - 101F, méon sivad
n anoctoon LeTafl Twv SUO OTMALOUWYV TOU;

O kGO onMALONOC evOg eminedou Tukvwth €xel epfadov 0,2m?,
€Vw ol omALlopol Tou améxouv 4mm. Na uttoAoyioeTe:

A. Tn XwPNTIKOTNTA TOU TIUKVWTH.

B. To poptio mou amoktd o MUKVWTAG, av dopTloBel pe taon 200V.
‘Evag eminedog mukvwTng €XEL xwpntikotnta 2uF, andotacn onAL-
oHwv 2Ccm Kat €xel poptiotel pe taon 150V. Ztn cuvéxela amopa-
KPUVOUUE TNV MNyn ¢optiong kot dumAaoctalovpe tnv andotacn

TWV OMALOUWYV Tou. No UTTOAOYLOTOUV OL TLUEC TIPLV KOlL LETA TO &L~
TIAQOLOOO:

A.Tn¢ XwpNTLKOTNTAC TOU TTIUKVWTH.

B. Tng t@ong HeTall Twv OMALOUWY TOU.

I. Tng évtaong tou nAektplkou mediov.

A.Tng evépyeLag Tou NAEKTPLKOU TESLOU.

NMwg e€nyeltat n LeTaBOAN TNG EVEPYELAG TOU TIUKVWTH;

AVO TapAAANAec HeTOAALKEG TTAGKEG améxouv amootaon 0,5cm

Kal elvat ouvdedepéveg pe dtadopa dSuvapikol 80V. Na Bpebel n
€VTaon Tou NAEKTPLKOU Tediou HeTAlL auTwy.

Aladopad dSuvauikol 120V edapudletal oe SU0 MAPAAANAES Ue-
TaAALKEG TTAAKEG. Edv To medio mou napayetal LeTafl TwV MAAKWY
glvat 600V/m, oo anéxouv ot SU0 TTAGKEG;

AUO peTaAAikeg TAGKeG ouvdEBNKav pe pnatapia 4,5V. Noco €pyo
aratteitat yia va petadpepbet poptio +4uC:

A. ATIO TNV apvNTIKN 0T BeTIKA TTAAGKQ;
B. A6 tn O€TIKr) 0TNV apvNTLKA TTAQKQ;
OewpPNOTE TNV KWVNTLKA eVEPyELa TOU doptiou otabepn).

H nAektpovikn 6€éoun oto cwAnva pLag tnAedpaocnc anoteAsital
Qo NAEKTPOVLA TIOU ETULTAXUVOVTOL ATIO TNV KATAOTOON NPEULOG,
pnéow Sladopag Suvapuikou nepimou 20.000V.

A.lola glval n KWNTLKN EVEPYELA TIOU OITOKTOUV TA NAEKTPOVLA;

B. Mota eivat n taxvtnta TwV NAEKTPOVIWY;

H Stadopd Suvapulkol PeTafl TwV OMALCUWY £VOC eminedou mu-
kvwtn eivat 5 - 10°V/m. 1o xwpo peTafl TwV OMALOUWY TOU TU-
KvWwTA alwpeitatl otayova Aadlou rou €xet Bapog 3,2 - 103N. Moo
glval To NAEKTPLKO PopTLo TNC OTAYOVAC;
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Mukpr aywyipn odaipa, mou €xet pada 2 - 10*kg kot poptio +6uC,
BplokeTal 0TNV AKPN KATAKOPUPOU HETAEWTOU VALLOTOC AVAUECO
0TOUG KATAKOPUPOUG OMALOHOUG €VOG TIUKVWTH. OL omtAlopol Tou
TIUKVWTN OmEXouv amoaotacn 5cm. Me mola taon mpéEmneL va ¢pop-
TLOTEL O TUKVWTNG WoTe N odaipa va Looppomnel oxnuatilovtog
pe TNV Katakopudn, ywvia 30° (xwplc va eddmntetal oToug omAL-

ououg);

Aivovtal Vo onueta K kat A evog opoyevoug nAektpLkou mediou.
H 8tadopd suvauikov V, = 1000V. Edv n andotaon twv KA givan
50cm, va urtoAoyloBouv:

A.H évtaon tou nAektplkoL mediou.
B. To Suvaptko onpeio «A», eav to Suvaplko oto «K» givat +200V.

Ot omAlopol A Kot B Tou mukvwTr ToU GXAMATOG AMEXOUV AMOoTa-
on 100cm kat n dadopd Suvapikol PeTAEU TwV SU0 OMALOUWV
elvat 2.000V. Znpetakd doptio +1uC tomoBeteitatl otn B€on «K»
mou amnéxel anootacn 20cm amnd tov onAlopo (A). Na Bpeite to
€pyo NG dUvaung Tou medlou yLa Tn PeTakivnon Tou poptiou:

AW, BW, LW

K—A—-M—-K



59 Avvaueig uetaél NAEKTPLKWVY POPTiwV

‘EvOeTa

Kepauvocg

KaBe €vag pag €xeL yivel paptupog Twy Blatwv ¢pwTevwv potvopuE-
VWV TIOU TtapAyovTal Katd tn SLdpKkeLla piag Katayidag.

‘Exoupe mapatnpnoet tig Aaupelc mov sudavilovial oTo GUVVE-
dlacpévo oupavo n Aapelg mou «tafdevouv» mpog tn M.

Ta pawvopeva auta ival NAEKTPOOTATIKA GALVOUEVA.

H ovaowpevon poptiov oty exipbvelo Tov vépoug endyel Oetikd poptio oty emipavelo g I ng.
Ewova (A)

Kata tn Stapkela plag katayidag ta vedpn eudavilouv nAEKTPLKA
dopTia Ue TO KATW UEPOG TOUG GOPTLOMEVO GUVABWE APVNTLKA KL TO
emavw Betika (ELk. A).

To apvnTiko dpoptio mou Bpioketal otn Baon Tou vépoug dnuoup-
vel pe emaywyn Betika ¢poptia otnv emipavela tng Mg.

Enopévwg, epdavitetal eva nAektpikd medio petay védpoug-ng.

O atpoodalplkog agpag sival €vag povwtng (SINAEKTPLKO) Tou
eunodilel Tnv kivnon tou nAektplkol doptiou. EGAv Ouwe n €vtaon
Tou mediov peTafl VEDOUG-TNG AMOKTACEL HEYAAN TIUN (KOVTA ot
5 - 10°V/m) o atpoodatplkog aépag YIVETOL AyWYLLOG (VLo LEPLKAL US), LLE
anotéAeopa ta NAeKTPOVLA Ttou Bplokovtal otn Bacn Tou VEPoug va
ToVv dLarmepvouv Kal va SnULoUpYELTaL NAEKTPLKN EKKEVWON.

Ta nAekTpovia oxnuatilouv po odprva, mou ovopdletal «odnyogcy,
Kal n omola akoAouBwvtag otpePAN TpoXLA KATELUOUVETAL TTPOG TN YN,
dnuloupywvtag oxupotata nedia.

Otav n putn tou 0dnyou $pOAceL og UPOG LEPIKWVY SEKASWV HETPWV
amno 1o £6adog, N EKKEVWON IOV KATeRAIVEL CUVAVTA TNV AVEPXOLEVN
Kall KAELVEL TO KUKAWUA VEPOUG - e6Aadou.
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H avepxopevn mpog 1o védog ekkéEvwon Snuloupyel pevpa peya-
Ang évtaong, 10.000 €wg 20.000A, to omoio Stapkel €wg 0,01ms. To
avePXOUEVO pelpa eival ekelvo Tou Sivel TN dwTEVA AvaAAUT TTou
BAEmoupue oav Kepauvo.

H &dtadpour mou akoAoUBnoe n NAEKTPLKA EKKEVWON £XEL e€aLpe-
Tk vPnAn Bepuokpacia ou ¢Oavel ta 30.000K. H mieon mou emt-
KPOTEL 0TNV TEPLOXN TNC EKKEVWONG SNULOUPYEL apXLKA EVOL KPOUGTIKO
KULOL TO OTTOLO OTASLOKA LETATPETETOL OTO NXNTLKO, TTOU OKOULLE LETA
™ dwtewvn Aaudn.

AAeéiképauvo

Elvat paBdol aywylueg amd xaAko, oL omoieg TomoBetouvtal o€
vPnAd ktipla kot o KataAAnAeg Béoelg, e€€xouv o UYPOC TN KATA-
OKEUNG, KOl LEOW aywyoU cuvdéovtal pe tn M.

Katad tn dLtapkeLa evog kepauvou ol akideg Twv aAeElkEpauvwy «EA-
KOUV», AOYyWw TOU OXAUATOC TOUG KoL TNG B€ang omou Bpilokovtal, TNV
NAEKTPLKA EKKEVWON KaL «08nyouv» Ta apvnTkd poptia oto £dadoc,
TIPOOTATEVOVTAC TN YUPW TIEPLOXN OTIO TOV KEPAUVO.

MukvwTtég Kat avIpwmivo cwua

To avBpwmMIvo oW TIEPLEXEL EKATOUUUPLO ETUTTESWV TTUKVWTWV.
JTa VEUPLKA KUTTOPO Ol LEUBPAVEG AETOUPYOUV WG LOVWTLKO UALKO,
Eexwpilovtag BeTIKA Kol apvnTIKA NAEKTPLKA dopTia.

OLveuplkéc wBNoelg tafldevouy PeTatl Tou eykePAAOU LOG KaL TOU
UTTOAOLTIOU CWHATOC MG HECW POPTLONG Kol EKGOPTLONC AUTWV TWV
HLKPOOKOTILKWY TIUKVWTWV.

Ol TUTILKEG TLUEG TNG XWPNTLKOTNTOG Kot TG Stadopds Suvapikou
€VOG A0 TOUC ULKPOTIUKVWTECG EVOG VEUPLKOU KUTTAPOU QVTLOTOLXEL
0TN XWPNTLKOTNTA VO eTiMeSOU MUKVWTN KE EUBadov onAtopol 1m?
kat xwpntikétnta 0,01F mou elval tepdoTtia, evw n T TNG €viaong
ToU Ttediou VoG VEUPLKOU KUTTAPOU ivat Tng taéng twv 10’N/C!!

Beviauiv @paykAivog

O Beviapiv OpaykAivog (1706-1790) Atav o mpwTtog AREPLKAVOG
ETLOTAMOVOC TTOU avayvwpiotnke dteBvwe. To €pyo tou meplAapuBa-
VEL, HETAEL TwV AAAwy, Tn Statunwon pLag Bewplag yla tTnv nAekTpL-
kN &pdacn otnv omola €€nyel TNV mapaywyn kat petakivnon doptiou
KaBwg kal tn Ppoption pe emaywyn. AoxoAnobnke emiong pe tnv W6£a
NG UaPENG EVOG NAEKTPLKOU PEUCTOU KL TNV apxr dlatrpnong tou
NAEKTPLKOU dopTiou. HTav o mPwTog Tou POTELVE TOUG OPOUG DETIKO
KL 0LPVNTLKO NAEKTPLKO popTio.

To Baolko Tou OpwWG emitevypa Atav n epevpeon Tou aAefiképau-
Vou.

To 1749 o OpaykAivog €kave tnv unmoBeon OTL Ta cuvveda eival
NAEKTPLOMEVA Kal OTL N aotparnn elval pla taxvtatn aneleubépwaon

«ITvkvatésy vevpikod Kvtrapou.
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NAEKTPLKOU peVUOTOU amod ta cuvveda. Kabwg paAlota nrav anoluvta
TIELOUEVOC OTL N QOTPATIH ATAV £va NAEKTPLKO Patvopevo, Tpoeldo-
ToloUOE OTA KE(PHEVA TOU TOUG OVAYVWOTEG TOu OTL oL PnAot Addo,
Ta 6évdpa Kal oL Kapwadeg nrav wdlaitepa emnikivéuva, dlott dpou-
ooV oav PoefoxEg —oav akidec— kal umopoloav va TIPOKOAECOUV €K-
doption Twv vedwv. H Spdon auth twv akidwv Ntav pia anod T npw-
Teg avakaAUPelg tou OpaykAivou, o omoiog av Kot aduvatouoe va Ttnv
e€nynosL mioteve OtL Ba ATav WLaitepa xprnotun otnv avBpwnotnta.

ExteAwvtag o (610G pla OELpd TELPAUATWY TIAPATAPNOE KOL HLo
AaAANn Aetoupyia Tng akidag pe t xprion tou aAefiképauvvou. To aAe-
ELKEPOUVO, EKTOC TOU OTL TIPOKAAOUCE EKPOPTLON €VOG VEDOUG, UTTO-
poUoe va odnynoeL tnv aoctparnni He acddaAela oto €5adog.

O OpaykAivog mpoomabnoe va e€nynoeL Kal tTnv anwbnon avaueoa
o€ GOoPTLOUEVA CWHUATA. [0 TO OKOTIO AUTO TIPOTELVE TNV LOEQ TNG «NAE-
KTPLKAG UANG» TNV omola Bewpouoe OtL amoteAeltal and Uikpd cwia-
Tidla tkava va dteloduoouv otnVv Kovr) VAN, akopn Kol ota HETAAAQ,
XWPLG Kapia atoOntn avtiotaon. H Stadopd avapeoa otnv Ko Kalt
oTNV NAEKTPLKN UAN odeiletal otnv apotfaia €AEN Twv cwuaTOIWY
NG MPWTNG KAl oTNV apolfaia anwon Twv cwpatidiwy tng Seutepnd.
Ta cwpatidia TNG NAEKTPLKNAG UANG OUWE EAKOVTAL TtO TNV Kowr) UAN
kal okoprmilovtal péoa o’ aut. M’ dAAa Adyla n kowvr) UAn eivat éva
odouyyapl yLa To NAEKTPLKO peuoTd. Otav OpwG PooTiBeTal cuve-
XWE NAEKTPLKN UAN 0’ éval cwa, TOTE QUTH SEV UIMOPEL VoL UTEL HEoQ
OTO CWHA KOL CUYKEVTPWVETAL 0TNV ETILGAVELA TOU, OTIOU KAl OXNUATI-
(el pa NAeKTpLKN «atpoodatpa». To cwpa tote nAektpiletat. O Opa-
VYKAlvog e tn Bewpla autr tng «NAEKTPLKAG atudodalpac» Katadepe
va €ENYNOEL TNV AMwWon avapeoa ota Betikd poptiopéva cwpata. H
Bewpla Tou OUWC Sev UmopoloE va EPUNVEVCEL TV ANMWON QVALESO
OTO 0PVNTIKA GOPTIOUEVA CWUATAL.

FEVIKWG, UE Ta TELpAUATA Tou 0 OpaykAivog anédelée OTL Ta nAe-
KTPLKA dalvopeva Sev glval amoTEAECUATA AVOPWIIVWY TEXVOAOUA-
TWV OTO €pyactniplo, aAAd amoteAoUV PEPOG TwV SPACTNPLOTATWY

™G puong.
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NAEKTPIKO pEUMA

HAEKTPLKEC TINYEC
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Kavovec tou Kirchhoff

Avtiotaon (wukn) - Avtiotatng
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EvépyeLa Ko LOXUG TOU NAEKTPLKOU PEUMATOC
HAektpeyeptiki dSuvaun (HEA) mnyng

Nopog tou Ohm yia KAELOTO KUKAWHLOL
ATOSEKTEC

Aiodoc¢
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2€ OAEG TIG OLKIOKEG OUOKEUEG, OTOUGC PASLOPWVIKOUG Kal
TNAEONTIKOUGC MOUMOUG Kol OEKTES, OTOUC NAEKTPOVIKOUG
unoAoytotég, ota Biounyavika ouotiuata SLavoung evep-
VELAG UMAPXOUV NAEKTPLKA KUKAwpAta. Ita KUKAwuATA
QUTA Ta NAEKTPLKA (popTia KivoUvtal mpooavatoAlouéva. H
npoocavatoAiouévn auth kivnon twv @optiwv Aéyetal nAe-
KTPLKO pevua.

210 Ke@adalo autd Ya UEAETHOOUUE TO OUVEXEC hAEe-
KTPLKO pelua, TO aiTlO KAl Ta AMOTEAéouatd tou, Kadwe
Kol TOUG VOUOUG TTOU LOXYUOUV OTO NAEKTPLKA KUKAWUOTO.
TéAdog, a avapepBolue o xpnolues ocuuBouAég yia tnv
npootaocia ano toug KIvoUVoUGS ToU NAEKTPLKOU PEUUATOG.
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(2.1) HAEKTPLKEG INYEG

Itnv kaBnuepwvy Lwn XpNOLUOTIOLOUUE NAEKTPLKEG OTAAEG (OTOL-
Xela) yia tn Aettoupyia dopntwv padiodpwvwy, poAoylwv Kal
daKwV, XPNOLUOTOLOUME NAEKTPLKOUC CUOCWPEUTEG (Umatapieg)
yla Tn Asttoupyia Twv NAEKTPLKWY OPYAVWY TOU QLUTOKLVATOU, XpNn-
OLUOTIOLOUE PWTOOTOLXELD yLa TN AELTOUPYLO TWV UIKPWV aplOpo-
UNXOVWV, XPNOLULOTIOLOUUE NAEKTPLKEC YEVVATPLEG YL TO GWTLOUO
TwV g€oxlkwv omitiwy. OAeG QUTEC OL CUOKEUEG €lval NAEKTPLKEG
TINYEG.

Molog eilval o pOAOG TNC NAEKTPLKNAC TINYAG OTLC TAPATIAVW AEL-
Toupyleg; H nAektplkn mnyn dnuwoupyel ota akpa tng dtadopad
Suvautkou (taon) Kat mpoodEPEL 0TO KUKAWUO TNV EVEPYELA TNC.

Ta akpa tng mnyng ovopalovtal moAot tng mnyng. O moAog mou
Bpioketal og uPnAdteEPO SuVapLKO AéyeTal BETIKOG MOAOG (+) KoL O
TIOAOG ToU PBplokeTal o€ XAUNAOTEPO SUVAULKO AEYETAL APVNTLKOG
noAog (-).

Exoupe U0 €8N NAEKTPLKWV TINYWV:

a) mMNY£G oUVEXOUG TAONG, OTLG OTIOLEG 0 BETIKOG KOL O APVNTLKOG
ToAo¢ eival kaBoplopévol. Itnv elkova 1 ¢aivetal o cuBOALOHOG
HLOG TTNYNG ouveXoUlC TAONG.

B) mnyég evaAAaoGOUEVNG TAONG, OTLC OTOleC 0 BeTIKOG KaL O
apvNTLKOG TTOAOG evaAldooovTal. TNV elkova 2 ¢aivetat o cuppo-
ALOMOG pLlag tNYNAG EVAAAQGOOUEVNG TAONC.

(2.2) HAeKTplKO pevpa
To NAeKTPLKO PEUHA OTOUG HETAAALKOUG aywyoug

Tt ouvpPaivel 0’ €va HETAAALKO aywyO, av CUVOECOUUE T AKpa
TOU HUE PLa TNy ouvexou¢ taong; Twpa, oTo AKpa TOU UTIAPXEL
Stadopa SuvaplkoU Kal 0TO ECWTEPLKO TOU NAEKTPLKO medio. To
NAekTpLKO medio aokel SUvaun ota eAevBepa nAektpovia. Me tnv
enidpaon avtng tng duvaung ta eAsVBepa nAekTpovia Kivoluvtal
TIPOOOVOTOALOpEVA, UE Popa amd TOV apvnTkO TMOAO TNG TNYNAG
(xapnAotepo duvaplko) mpoc to BeTikd moOAo tng mnyng (vPnAote-
po duvauiko), dnAhadn pe popa avtibetn tng Ppopdg Tng £vraong
TOu nAekTpLkoU mediov (eik. 3).

2opfoliouos Tnyng ovveyovg Tomng.
Ewovao 2.1-1.

Zopfoliouos Tnyng evarracoouevng
007G,
Ewéva 2.1-2.
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Hlextpixo pevuo. oe petal ik oywyo.
Ewkova 2.2-3.

H npocavatoAlopévn auth Kivnon tTwv NAEKTPOVIWVY 0TO HETAA-
ALKO aywyo ovopaletal NAEKTPLKO pel Q.

FeViKA, NAEKTPLKO pEVLA OVOHATETAL N MPOCAVATOALOHEVN Kivn-
on nAektplkwv poptiwv.

H ¢dopd tou NAeKTPLKOU PEVHATOC

H ¢opa kivnong twv nAektpoviwv Aéyetal mpaypatiky ¢opd tou
NAEKTPLKOU pelpaTOC. QOTO0O0, €XEL ETLKPATAOEL va BEWPOUPE WG
dopd Tou nAektplkol pelATOG TNV AVTIBeTN amo T dopd Kivnong
TWV nAekTpoviwy, mou Aéyetal cuppatiki ¢opd Tou NAEKTPLKOU peL-
puatog (eik. 4).

Dopd. Tov NAEKTPIKOD PEVUOTOS.
Ewova 2.2-4.

H oOuBoaon autr umtapyeL, yLoti oL peyaAol melpapatikol puoikotl
TOU TPONYOUHEVOU OLWVA, TIOU LEAETOUOOV TA NAEKTPLKA PALVOUEVQ,
6e yvwpllav tn onueptvr) Soun Tou ATOHOU Kal XpnoLgomololoayv
w¢ popd ToU NAeKTPLKOU pevpaTog TN Popd Kivnong tou OeTIKOU
doptiou, SnAadn auth mou eueic onuepa BewpoUpe WG CUUPBATIKA.
ATAa gpeic dtatnpnoape tnv mapadoon. BEBata, auto pacg BoAelel
ylatl oL meploootepol avBpwrmol eukoAdtepa avilAapfdavovtal OTL
pla ponp oupPaivel «ar’ Ta PnAd ota xapunAd», mapd aviiBeta. Etol,
TO EPLOOOTEPA NAEKTPLKA KUKAWLOTA XPNOLLOTOLOUV TOV apVNTLKO
moAo w¢ yelwon (6nAadn wg onueio avadopdg, 6mou To SUVAULKO
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toovutal pe undév, V = 0). Etol, o BeTIkOg TOAOC £XEL BETIKO
Suvaptko, dnhadn «Bpiloketat o YPnAa» amod Tov apvnTLko.

AvaAutikn neplypodn Tou NAEKTPLKOU PEVUATOG
OTOUG METAAALKOUG aLywyoug

Ta eAeVBepa nAektpodvia S€xovtal cuvexwe tn Suvaun ano
TO NAeKTPLKO Tedio. AUTO OUWG 8 onpaivel OTL emLtayvvovTal
OUVEXWC, ylati cuykpolovtal Ue Ta OETIKA LOVTA TOU PETAA-
AlkoU aywyoUl, OMOTE XAVOUV UEPOG TNG KLVNTLKAG EVEPYELAG
Tou elyav tn otyun Tng olykpouong. Meta favaemitayxuvo-
VTOL HEXPL VA EQVAOUYKPOUOTOUV HE Ta BeTKA LOovta. H olv-
Betn autn kivnon punopel va BewpnBel mpaktika euBUypappn
opaAn, pe otabepn TaxvutnTa TNG TAENG TwWV MmM/s, n omola
Agyetal taxvtnta SloAicOnong kat cupPoAigetal pe v,

H pelwon tng KnTKAG evépyelag tTwv eAelBepwv nAe-
KTPOViWV, AOYW TWV CUYKPOUCEWV E TA BETIKA LOVTA, EXEL WG
OUVETELA TNV aUENoN TNG eVEPYELAC TAAAVIWONG (dpa Kal To
TAQTOC TAAGVIWONC) TwV BETIKWV LOVIWYV, E AMOTEAECHA TNV
av&non tng Beppokpaciog Tou HETAAALKOU aywyou. ZUVETIELQ
aUToU elval va petadEépetal BeppoTnTa AMO TOV Oywyo OTO
neplBailov. To ¢alwvopevo auto Aéyetal ¢awvopevo Joule.
Quolkd, n NAEKTPLKN TNy TPEMEL va TIPOOPEPEL OUVEXWG
EVEPYELA YL TN CUVTAPNON TOU GALVOUEVOU.

H kivnon opw¢ twv nAektpoviwv dev eival toco amAn. Mptv
amno Tn ocUvlean UE TNV MNyN, Ta eAeVBepA NAEKTPOVLA KLVOU-
VIOV ATAKTA XWPLC mpotipnon mpog Kamola katevBuvon pe
TaxuTnTa NG Tagng twv Km/s. Qotoco, autn n ataktn kivnon
Toug, 6€ Bewpeltal NAEKTPLKO peL AL,

Meta tn ouvdeon He TNV TNyn, tTa eAevBepa nAektpovia
6€ Yavouv TNV Mponyoupevn Ataktn kivnorn toug, aAAd otnv
TaxUTNTA TOUG MPOoOoTiBeTaL Kal N pikpr taxutnta &LoAicOn-
onG toug. Etol, 6Ao TO NAEKTPOVIKO OEPLO LETAKLVELTOL ME
ULKPN Taxutnta MPOG oplopévn katevBuvon. Autod eival to
NAEKTPLKO pelHa. ITNV €IK. 5, dalvetal n TpoxLd TNG ATAKTNG
kivnong evog eAeuBEpou nAektpoviou o’ Eva LETAAALKO aywyo
Xwpic tnv emidpaon nAektpikoL mediou Kal n TpoxLA Tou (dlou
eAevBépou nAektpoviou pe TNV enibpacn nAektpikoL mediou.

‘Eva pnxaviko avaloyo tng Kivnong Tou nAektpoviou eival
n Kivnon evog odatlpldiou, mou KUALETAL 0 KEKALUEVO emimedo
HEOW pLlag TUKVNAG Stataéng kapdplwv (ek. 6). To odatpidlo
aVvTLOTOLXEL o€ eAeVBEPO NAEKTPOVLO, TA KAPDLA AVTLOTOLXOUV
oTa B€TIKA LOVTA KAL N OUVIOTWOO Tou Bapoug tou odatpldiou
otn Suvaun amnd to nAektpiko nedio.

Tpoyiés elebdbepov nlextpoviov.
Ewéva 2.2-5.

Muyoviké avaloyo kiviiong elevbépov nie-
KTIPOVIOD g€ PEVUOTOPOPO AYWYO.
Ewéva 2.2-6.



Hlexrpixn mnyn - aywyog.
Ewova 2.2-7.

Yopavdiko avaloyo niektpixng anyng.
Ewova 2.2-8.

Muyaviké avaloyo nlektpikng Tnyng.
Ewova 2.2-9.
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Mnxaviko avaAoyo Kat USPOUALKO avAaAoyo Tng
NAEKTPLKAG TTNYNG KO TOU NAEKTPLKOU PEVUHOATOG

Onwc eidape, n nAektplkn mnyn Sev mapayel NAEKTPLKA
doptia, aAAd Snuwoupyel Stadopd Suvaulkol, AOyw TNG
omolac ylvetal n por Twv 6N uMaAPXOVIWV NAEKTPLKWV dop-
Tlwv. Quoika, eival anapaitntn n cuvexng mpoodopd evep-
YELOC Ao TNV NAEKTPLKA TInyN (gK. 7).

Mapoépolo eival to ¢alvopevo tng ewkovag 8 (VUSpauALko
avaloyo), ornou n avtAia Sev mapayel vepo, aAld dnuloup-
vel Stadopd mieong, Aoyw tng omolag yivetal n porn tou Nén
umnapyovtog vepol. Duoikd, elval anapaitntn n cUVeEXNS mpo-
odopd evépyeLlag amod tnv avrtiia.

Avtiotolyo eival to datvopevo tne k. 9 (UNXAVIKO ava-
Aoyo), omou o avBpwrog Sev mapdyel opatpidia, aAAd SnuL-
oupyel dtadopa Suvapikol, AOyw TNG omolag ylvetatl n pon
Twv 6N untapxoviwv odpatpldiwv. Quoikad, eival anapaitntn
N ouvexng mpoodopa EVEPYELAC ATTO TOV AvOpwro.

AnoteAéopata Tov NAEKTPLKOU PEUUOTOC

Otav To NAEKTPLKO pela SLappEEL TOUG aywyoUG, TIPOKA-
Ael kamota patvopeva, Ta onoia ovopaloupe anoteAéopata
TOU NAEKTPLKOU PEVMATOC KOl (VAL TA TTAPOKATW:

o) Oepuika

Moapatnpouvtal Katd tn Asttoupyla tou Bepuocidwva,
NG NAEKTPLKAG Koulivag, TOU AQUTITAPA MUPAKTWOEWG K.A. 2’
auta ta pawvopeva cupBaivel avénon tng Bepuokpaociac oe
METAAALKOUC aywyoug.

B) Xnpika

Moapatnpouvtal Katd To Adslacpa pLlag pratopiag, tnv
nAektpoAuon Sdtalbpatog Belkol of€og, tnv nAektpomAnéia
K.A. 2’ oquTd cupPaivouv XnULKEC avTLOpAOELG.

v) Mayvntika

Mopatnpouvtal KOTA th A£lToupyla KvNTRpwv T.X. TOU
mAuvinpiou, Tou acavoEp, Tou TPOAE(, KATA TNV EKTPOTN
HLaG payvntikng BeAldvag amo tn B6éon wooppormiag tng K.d.
Y autd oupPBaivel aAAnAemibpaon NAEKTPLKWY PEVLATWY Kal
HOyVNTWV.
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Amoteléouato Tov NAEKTPIKOD PEDUOTOG.
Ewova 2.2-10.

‘Evtaon tou nAeKTPLKOU PEUHUATOG

AkoUpe oTig e1dnoelg otL to 2apPBato amnd tig 8:00 M. Y. WG
TG 11:00 1., dSnAadn os xpovikn dLapKeLa 3 WPWV, TEPACAV
amno ta 61661a tng EAevaoivag 2.100 autokivnta. Eival dpavepo
OTL 8¢ pag evladEpel povo To MARBOG TWV AUTOKLVATWY TTOU
népaocav, aAAd KoL o€ MOCo xpovo mépacav, dnhadn o pub-
HOG SLEAELONC TWV AUTOKLVATWV.

‘ETOL KOL OTOUG aywyoU¢ &€ pag evoladEpeL HOVO n oooTn-
TO TOU NAEKTPLKOU $OPTIOU TIOU TIEPVA Ao pLa SLATOUN TOu
aywyou, aAAd Kal o mOco Xpovo mepva SnAadn o pubuog
S1éAevuonc tou nAekTplkoU ¢opTtiou.

QewpoUlpe E€vav aywyo, o omolog SltappEeTal amo nAekTpL-
KO pelpa ou €xeL Avta tnv dla popd (ouvexég pelpa) Kat
ano pla Statoun tou aywyol mepva dla moodtnTta Ppoptiou
o€ looug xpovoucg (xpovika otaBepod pevpa) (ewk. 11).

TNV nMepimtwaon autr (tou cuveXoug Kal XPovika otabepou
NAEKTPLKOU pevpatoc) opiloupe wg évraon | Tou nAeKTpLKOU
PELUATOG, TTOU SLaPPEEL EVaV AywYO, TO LOVOUETPO HEYEDOG
Tov €XEL LETPO (00 Me TO MNAiKo Tou dopTiov (, TOU MEPVA
amno pia SLOTOUA TOU aywyou og XpOvo t, Tpog to Xxpovo t.

AnAadn:

_4
=3 @

2to 61eBvEg avotnua povadwv (S.l.) n évtaon tou pevpa-
T0¢ elval BepeAwdeg péyebog pe povada to 1A (Ampere),
mou eival BepeAlwdng povada.
1C 1 Coulomb

Eivat: 1A =— 1 (1 Ampere =
Is 1 second

Aywyog mov diappéstar amd ovvexés kai
XPOVIKG, aTO0EPO NAEKTPIKO PEVUOAL.
Ewova 2.2-11.



Aumepouerpo.
Ewova 2.3-12.
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Amo tn oxéon (1) opiletal n povada doptiou 1 Coulomb (1C
= 1A-1s). AnAadn 1C eival to ¢doptio, mou mepva oe xpoévo 1s
amo pla dtatoprn evog aywyou, 0 omoiog SlappEeTal ano pevpa
gvtaoncg 1A.

H évtaon tou nAeKTplkol peUpatog ekppalel To pubuo SLE-
Aguong Ttou NAeKTPLKOU GopTiou IO pLa SLATOMUN EVOG aywyou.

Napadewypa 1

‘Evag aywyog dtappéctal ano pevpa évraong | = 4A. Na Bpe-
VR

a) to ¢optio Mou MEpva ano pia SLATOUn TOU aywyou OE
Xpovo t = 4s,

B) 0 aplOUOC TWV NAEKTPOVIWV TTOU MTEPVA QIO ML SLATOMA
TOU aywyou o€ Xpovo t = 4s.

Aivetal |qe| =1,6-10°C.

ANoon

a) Ao ToV 0pLlopd TNG £vtaong | Tou peUOTOG EXOUE:

I:%:>q:It:>q:16C

B) Eotw N o aplBudg twv nAektpoviwy. Elvat:
q=Nlq|=N= ﬁ = N =10 nAektpdvia
de

(2.3] Kavavecg tou Kirchhoff (Kipxod)

ApmnepopeTpo

AMTEPOUETPO Elval TO OPYaVO TIOU XPNOLUOTIOLOUME yLa va
METPAOOUHE TNV £viOaon TOU NAEKTPLKOU pevpatog (k. 12). To
QUTEPOUETPO AELTOUpPYEL e BAon Ta BEPULKA 1 TA HAYVNTIKA
QTOTEAECUATA TOU NAEKTPLKOU pelUOTOG. Exel SU0 OKPOSEKTEC
K kat A, mou avtiotolyoUv ota onueia elc6dou katl e€66ou TOU
NAeKTpLKOU pevpaTOoC (K. 13).

Mo va UETPNOOUME TNV €VTOON TOU NAEKTPLKOU PEUUATOC
o’ éva KUKAwpa (ek. 14a), mapeUBAAAOUUE TO QAUMEPOUETPO
oTo onueio akplBwg mou Béloupe va Tn HETpoOUUE. AnAadn,
KOPBOULE TOV aywyo TOU KUKAWMATOC 0To onpelo M kat ota duo
akpa tou dnuioupyoulvtal, cuvbéoue Toug U0 aKPOSEKTEC TOU
OUTEPOUETPOU (glk. 14B). H ocuvdeon T TOU QUTTEPOUETPOU
Aéyetal oUvdeon oe oeLpa.

Av TO aumepOUeTpo BewpnBel WSavikd (LNSEVIKN E0CWTEPLKN
avtiotaon), n ouvdeon tou dev emnpedlel To KUKAWUA, OTIOTE TO
QUTEPOUETPO Selyvel TNV €vtacn TOU peVUATOG, TIOU SLEPPEE TO
KUKAwua, tpLv Tn ouvdeaor Tou.
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Av 0TO KUKAWHA TNG €K. 14a mapeUPAANOUUE TO AUEPOUETPO
oto onpeio N, TOTe maipvoupe To KUKAWUA TNG K. 14y Kal tapa-
TNPOUUE OTL N €vOELEN TOU QUTEPOUETPOU Elval Sla pe tnv mpon-
yoUuevn. AuTO onpaivel OTL n oTlypLaio €VTacn Tou NAEKTPLKOU
pelpatoC eival idlta oe OAa ta onueia evog aywyoul. Auto sival
OUVETIELA TNG apXng Sitatipnong tou nAektpikol ¢optiou. Oco
doptio diépxetal and kamola Statonn Tou aywyol ava povasda
Xpovou, t0co doptio Siépxetal and onowadnmote AAAn diatoun
€VOG aywyou ava povada Xpovou. EmMopévwe, KOTA UNKOG €VOG
peVHATOPOPOU AywyoU SEV UTIAPXOUV OUTE «TINYEG», OUTE «KATA-
BoBpec» nAektplkwv dopTiwy.

SUvSean aUIEPOUETPOU OE KUKAWUA.
Ewova 2.3-14.

1log Kavovag tou Kirchhoff (Kipxod)

Ac¢ avadepBolpue oto KUKAwWUA Tou daivetal otnv ek, 15.
KoupBog Aéyetal to onpeio evog KUKAWMATOG, OTO OMoOio ouva-
VTLOUVTOL TOUAQXLOTOV TPELG peupatodiopol aywyol. Ta onueia B
kot I eivat koppol tou KukAwpatog. KAadog Aéyetal TO TUAHA TOU
KUKAWHATOG TTou Bpioketal petad dvo kKOpBwv. OL aywyol BZT,
BHI kat FAB eivat kAadol tou KukAwpatog. OAa ta otolxeia evog
kAadou Stappéovtal anod tnv dla évtaon NAEKTPLKOU PEVUATOC.

To aumnepopetpo A Selxvel Tnv €vtacn Tou peVHATOC TTOU Slap-
péeL tov kKAAbo AB. Eival | = 20mA. To aunepouetpo A, Seixvel tnv
€vtaon Tou pevpatog mou Stappéet tov kKAado BZI. Eival I; = 8mA.
To aumnepopeTpo A, Selxvel TNV €Viaon Tou peVUATOC TOU SlappéEel
Tov KAGdo BHT.

Aumepouerpo.
Ewéva 2.3-13.



Boltouetpo.
Ewova 2.3-16.
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Mepauartikn emaindevon lou kavova Kirchhoff.
Ewéva 2.3-15.

Eivall, = 12mA. Napatnpolue oOtL:
=1+ (2)

AnAadn, To aBpolopa TWV EVIACEWV TWV PEUHATWY, TOU
«elogpyovtaly o’ €va KOMPBo, LooUtal HE TO AOpoOLOHA TWV
EVIAOEWV TWV PEVUATWY, IOV «eEEPYOVTAL» AT’ ALUTOV.

z(lslc) = z(lsﬁ)

H mponyoupevn mpdtacn eival n dStatvmwon tou 1ou Kavo-
va tou Kirchhoff, onolog eivatl cuvénela tng apxng dtatipnong
Tou nAekTplkoUL doptiou. Oco poptio «pTaveEL» GTOV KOUBO ava
povada xpovou, T10co dopTio «deUyeL» ar’ aUTOV ava povada
Xpovou. OL kOpuPBot Sev eivat oUTe «TtNY£EC», OUTE «KaToBOBpeC»
¢doptiwv.

Av auBaipeta OEWpPROOUUE TIG EVIACEL TWV PEVHUATWY, TIOU
dTAvVoUuV OTOV KOUBO WG BETIKEC KAL TIG EVIACELG TWV PEUUATWY,
mou ¢pelyouv ano Tov KOUPO wG apvnTIKEG, N oxéon (2) ypade-
TaL

I-1,-1,=0
omote 0 1o¢ kavovag tou Kirchhoff dtatumwvetat kot wg €€AG:

2’ éva KOUBo to aAyeBpPLlKO AOPOLCHA TWV EVIACEWV TWV

PEVHATWV LooUTaL HE unbév, SnAadni:

2l=0

BoAtopetpo

BOATOMETPO £ival TO OpyOvO TOU XPNOLHOTIOLOUKE yLd val
HETPOOUME TN Stadopd Suvapkou (taon) petad 0o onpei-
WV €VOG KUKAwpatog (etk. 16). To BOATOUETPO AelTOUpyEL UE
Baon ta BepULKA 1 TA HOYVNTIKA ATIOTEAECUATA TOU NAEKTPL-
KOU peVUpaToG. To BoATtopeTpo (elk. 17) €xel U0 akpodékteg K
KoL A, mou ocuv&éovTal PE TA CNUELX TOU KUKAWHOTOG, LETAEY



73 SUveXEG NAEKTPLKO pelua

Twv omoilwv Béloupe va petpriooupe tn dtadopd duvaulkov
(taon).

Mo va petpiooupe tn dtadopd Suvaulkol (taon) HeTalw
6V0 onueiwv A kat B evog KukKAwpatog (k. 18a), cuvbéoupe
OYWYLLO TOUG OKPOOEKTEC TOU PBOATOMETPOU ME TA ONUEia
outa (k. 18B).

To BoAtoueTpo cuvdésTal xwpic va Slakomel To KUKAWHUAL.
H ouv8eon autr Tou BoAToUETpoU AfyeTal oUvEEDN o Sla-
kAadwon N napdAAnAn cuvdeon.

Av Tt0 BOATOMETpPO BewpnBOel 6avikd (Amelpn €0WTEPLKNA
avtiotaon), n cuvdeon tou bev emnpedlel To KUKAWUA, OTIOTE
TO BOATOUETPO Seixvel TNV TAON HETOEL TWV onUELwY A KoL B
TPV TN oUvSEoN ToU.

SUvbean BoAtouétpou o€ KUKAWUA.
Ewova 2.3-18.

20¢ Kavovag tou Kirchhoff (Kipxod)

Hepauamixn exornbsvon 200 kavove. Kirchhoff:
Ewova 2.3-19.

Ac avadepBolpe oto KUKAWHA TTou paiveTal otnv €Lk, 19.
To BoAtopetpo V Seixvel tnv tdxn V,,, mou eival kat n taon
oTou¢ moAoug NG nyAg. Elvar V, . = 12V. To BoAtopetpo V,

Boltouetpo.
Ewova 2.3-17.
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SeixveLtnv tdon V, . Elvar V, = 9V. To BoAtopetpo V, deixveL tnv
taocn V.. Elvau V. = 3V. Mapatnpolpue ot

Var = Vag + Vpr <
Var==Vra
Vag +Vpr = Var =0 &
Vap +Ver +Vry =0
AnAadn, Katd pAKoG pLag KAELOTNG Stadpopng o’ éva KUKAW-
pHa to aAyeBpko aBpolopd Twv dtadpopwv Suvaplkou Looutal
ME UN6Ev.
3(AV) = 0
H mponyouuevn mpotacn eival n dlatumwaon Tou 20U Kavova
tou Kirchhoff, o omoiocg eivat cuvémnela tng apxng Statnpnong tng
EVEPYELAG.
Kabe kAelotn Stadpoun o’ éva KUKAwPa Aéyetal Bpoxoc..

AiroAo Kat XapOoKTNPLOTLKI) KAMTTUAN SumoAov

Eva KUKAWHO UTTOPEL va TEPLEXEL AQUTTAPEG, QVTLOTATEG,
TIUKVWTEC, TtNvia, NAEKTPLKEG TINYEC Kal AAAa otolxeia. To Koo
TOUC XOPAKTNPLOTIKO lval OTL KaBéva €xel U0 Akpa, mou Aéyovtal
nolot. ' autd ta otolxeia autd Aéyovtal SimoAa.

H Aettoupyia evog SumdAou e€aptdtal amo TIC TIHEG TNG TAONCG
TIOU UTTAPXEL OTA AKPa TOU. AuTth KaBopilel TIG TLHEG TNG EVTOONG
TOU pelpATOC TToU To SLappEet. Mevika, yia kabe dimoAo umapyet
pta ouvaptnon | = f(V). H ypadiki tng mapdotacn Aéyetal xopa-
KTNPLOTIKA KAUTUARN Tou SunmoAou. H yvwon tng pog Bonbael otn
Slakplon Twv SutoAwv petagl toug Kal otnv PoBAedn tng AetL-
Toupylag Toug, 0TV To CUVOECOUUE OE KATIOLO KUKAWLLOL.

( 2.4) Avtiotaon - AVTLoTtAatnG

Avtictaon aywyn

HAekTPLKO KUKAwUQ e TINYN SLAKOTTTN Kol UETAHAALKO aywyO.
Ewkdva 2.4-20.
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Oewpolue TOo KUKAwPA tTNG €lkovag 20. Me to BoAtopetpo
UETPAUE TNV TAON TIOU £dapUOleTAL OTA AKPO TOU UETAAALKOU
aywyou AB Kal PE TO QUMEPOUETPO UETPAUE TNV £VTACN TOU
pevpatoc mou tov Slappéel. Ta opyava Bswpouvtal L&AVIKA.
MetaBaAAovtag TNV TLUN TNG TAoNng V, mopatnpoUpe OTL HETA-
BaAAetal n T g évtaong |. Opovtiloupe oL TIHEG va elval
TETOLEG, WOTE va Un HeTtaBalAetal n Bepuokpaocia tou aywyou.
‘ETOL, €XOUME TOV TMOPAKATW TivaKA TLLWV KOL TNV OVTLOTOLXN
XQPAKTNPLOTIKA KAUTUAN TOU aywyou (gLk. 21).

V(V) I(A) v/
0 0 -
5 0,2 25
10 0,4 25
15 0,6 25
20 0,8 25

XapaKTtnpLoTikn KaumuAn uetaAAikou aywyou.
Ewéva 2.4-21.

Mapatnpoupe OTL to mMnAiko V/I €xel otaBepn TLUA YL TOV
aywyo Kat ton pe 25. EmavalopPAvoupe To MElpOpA KoL HE
AAAOUG HETAAALKOUG aywyoUq Kal KATAARyou e tavia oto (6Lo
OUUTEPAOUA, OTL TO tNALko V/I €xeL otaBepr TLUn, Xopaktnpt-
OTLKN yLa ToVv KABe aywyo. To mnAiko autd to ovoudloupe avti-
oTaon Tou aywyou.

Avtiotaon R €vog aywyol oVOHA{OUUE TO LOVOUETPO HEYE-
00¢, mou wooutal e To MNAiko NG taong V, mou epapuoletal
OTO AKPO TOU, TTPOG TNV EVIOON TOU PEUNATOC IOV TOV SLappé-
€L AnAadn:

R = . (3)
2to 81eBvég cvotnua povadwy (S.I.) povada peEtpnong tng

avtiotaong eival to 1Q (Ohm).

IVolt
lAmpere

, v ,
Elvat: 1Q=— =
A n (1 Ohm



AvuiordTng.
Ewéva 2.4-22.

Xopoxtypiotixy kaumxdln oviotdy.
Ewova 2.4-23.
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1Q (Ohm) eival n avtiotaon evog aywyou, o omoiog dlap-
pEeTal amod NAEKTPLKO pevpa €vtaong 1A, 6tav ota AKpa Tou
epapudletal taon 1V.

TL ekppalel n aviiotaon evog aywyou;
H avtiotaon evog aywyol ekdppalel tn Suokolia ou cuvavta
TO NAEKTPLIKO PEVHA, OTOV SLEPXETAL LETA QTT QLUTOV.

MoU odeileTal N avtioTtaon TWV LETAAAKWY AyWYwV;

H avtiotaon twv LETOAA KWV aywywV 0P EIAETOL OTIG «GUYKPOU-
OELG» TWV EAEVOEPWV NAEKTPOVIWV HE Ta BETIKA LOVTAL

ESw, mpénel va Toviooupde OTL PE TOV OpO avtiotaon N
wukn avtiotaon skppalovpe tn SuokoAia mou cuvavtd To
NAEKTPLKO peVA, OTOV OSLEPXETAL HECA ATIO TOV WETOAALKO
aywyo. O (810¢ 0 HETAAALKOC aywyoC AEYETAL OVTLOTATNG.
Oupwg, MoAAEG dopEC, yla Xapn cuvtopiag, XPnOLUOTOLOUUE
Tov 0po avtiotaon r wHLKA aviiotaon Kol evwooUue Tov idLo
TO HETOAAKO aywyo. Mapadeiypatog xapn, AéUe «ota Akpa
pLa¢ avtiotaong 50Q» Kal EVWOOUE «O0Ta AKPA EVOG AVTLOTA-
TN, mou €xeL avtiotaon 5Q».

Nopog tou Ohm yua aviiotdtn

M Tov avtlotdtn tng elkovag 20 SLamoTwoape melpopa-
TIKA OTL LOXVEL:

A" :
R = T = otafepo

H oxéon autn ypadetal we e€NG:

\Y
I= R MeR= otabepd (4)

H napandavw oxéon amoteAel tn pabnuatikn ékppacn Tou
vopoU tou Ohm yua avtiotatn (LeTaAAlkd aywyd) o omoiog
Sdlatunwvetal wg €€NG:

H évtaon tou pevpaTOg TOU SLapPPEEL £vav AVILOTATNH
(LeETAAALKO aywyo) otaBepng Oeppokpaociag eivatl avaloyn
NG Tdong nou epapuoletal ota AKPO TOU.

H X0paKTnPELoTIKA KAUTUAN Tou avtiotdtn, dnAadn n ypa-
dKA mapdotacn tTNG €Vioong TOU PEVPATOC WC oUVAPTNON
NG taong, daivetal otnv €K, 23.

Mpémnet va tovicoupe OtL 0 vopog tou Ohm Sev elvat yevt-
KOG VOUOG yLot OAOUC TOUG aywyouUG. ITIg AUXVIEG agpiou, OTLG
Auxvieg kevoU, ota tpavilotop, 0TOUC NAEKTPLKOUC KLVNTAPEC
KoL 0€ AAAQ NAEKTPOVIKA oTolxela &€V LoxUEL O VOUOC TOU
Ohm.
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Mapadeyua 2

H tdon ota akpa evog PeTaAAtkoU aywyoU givat V = 100V
Kat n avtiotaon tou R = 10Q. Na BpeOei n évtaon | Tou pev-
MOLTOG TTOU TOV SLappéEst.

Aden
A6 to vopo tou Ohm €xoupe:
I:X:>I:M:>I:10A
R 10€2

Napdyovteg and toug onoioug e§aptatal n aviiotaon
€VOG avtioTatn

o) Ito KUKAwUA tNG £kovag 20, otn B€on tou PETAAALKOU
aywyoU AB cuvbéoupe Stadoxikd SdUo XAAKLVOUG aywyoug,
i6lou gpPadol Statoung S, ue uAkn ¢ kat 2/ avtiotolya (gLK.
24). MEeTPAUE TIC OVTLOTAOELS TOUG KOL SLATILOTWVOUNE OTL O
S6eltepog €xel SuTAdola avriotaon amo Tov Mpwto. Apa, n
avtiotaon givat avaloyn Tou pHRKoug £ Tou aywyou. H Sia-
niotwon auth eival avapevopevn, ylati 660 peyolutepo eivar aviictaoy sivar avéioyy Tov iKove
TO HUAKOG TOU OywyoU, TOOO TIEPLOCOTEPEC ELVAL OL GUYKPOUGELS  tov ayewyos.
Twv eAeuvBépwv nAektpoviwv pe ta OeTikA LOVTO, Apa TOoOo Ewéva 2.4-24.
pHeyaAlTepN €lval n avtiotaon Tou aywyou.
B) Ito KUKAWHA TNG €kOvag 20, otn B€on tTou PeTaAAlkol
aywyoU AB cuvbéoupe Stadoxikd SUo XAAKLVOUG aywyoug,
i6lou pnkoug, pe epPada dratoung S kol 2S avriotoya (LK.
25). MEeTpAUE TIC OVILOTAOCELG TOUG KOL SLATILOTWVOURE OTL O
SeU0TEPOG £XEL TN ULON avtioToon amd Tov mpwto. Apa, N avti-
otaon eival aviiotpodpwg avaloyn tou eppadou S tng diato-
HAG TOu aywyoU. H Staniotwon autnh eivatl avopevopevn, ylott
000 peyalutepo sival to epfadd Statoung tov aywyol, toco H aviowaon eivar avaopipas avilo-
Alyotepeg elval oL oUYKPOUOELS TwV eAeUBEpwVY NAEKTpOVIWV gkzovl; ;/;ﬂgr;ov diazouris v aywyob.
LE T BETIKA LOVTA, Apa TOOO ULKPOTEPN Elval n avtiotaon Tou
oywyou.
y) 210 KUKAWHA TNG €lkOvag 20 otn B€on Tou METAAALKOU
aywyoU AB cuvbéoupe dtadoxikd SU0 aywyoug (6lou PAKOUG
¢ ko i6lou gpuPadoul Statoung S, €va XAAKLVO Kal éva oldepé-
VL0 (€lK. 26). METPAUE TIG AVTLOTACELG TOUG KOl SLATILOTWVOULLE
OTL 0 oLdepEVLIOg €XeL HeEYaAUTEPN avtioTaon amd Tov XAAKLVO.
Apa, n avtiotaon §aptdatal ano To UALKG Tou aywyou. AuTto
oupPaivel yoti To METAAALKO TAEYHO TOU XAAKLVOU aywyou
elval S1apopeTIKO amd TO UETOAALKO TAEYUA TOU OLOEPEVIOU
aywyou, dpa Kat o aplbpog Twv cuyKpoUCEWV Twv eAevBEpwv g avtiotaoy eloptdral and 10 VAIKG TOL
NAEKTpoViwv pe Ta BeTikd LovTa eival dtadopeTikodg, apa KoL n  aywyob.
avtiotoon Tou aywyol eival SladopeTiky. Eucéva 2.4-26.



H avtiotaon eCoptazor amo ) Ospuokpacio.
700 aYWYOD.

Ewcova 2.4-27.
"
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6) Zto KUKAwWA NG €lkovag 20, Bepuaivoupe To HETAAALKO
aywyo AB, HETPAME TNV AVTLOTACHN TOU KOL SLATILOTWVOULE OTL
auth avéavetal. Apa, n avtiotaon s§aptatal anod tn Oeppo-
Kpaoia tou aywyou. Eivat Aoylko, ylati, Omwg €XOUUE TEL, TA
Betika ovta dev eival akivnta, aAAd talaviwvovtal yupw
ano kaboplopéveg BEoelg mPog OAEG TIG KATEUOUVOELG, UE TIAG-
ToG Mou auvéavetal pe tn Bepupokpacia. H avénon tou mAdtoug
pe tn Beppokpaocia avfavel Tov aplOUO TWV CUYKPOUCEWY TWV
eAevBépwv nAektpoviwyv pe Ta BeTIKA LOVTA, dpa KAl TV avti-
OoTOON TOU HETAAALKOU aywyou (ewk. 27).

To péyeBog mou ekdpAlel MOCOTIKA TNV £€APTNON TNG AVTI-
oTaoNG EVOG aywyou armo To UALKO Tou aywyoU Kal tn Beppuo-
kpooia cupBoAiletal pe p koL ovopdaletal €L8KNA avtiotaon
TOU UALKOU. H povada pétpnong tng oto S.l. elvat to 1Q-m.

Juvenwg, n avtiotaon R evog aywyou, tou £XeL tn popdn
KUAWdpLkol clUppartog,

a) elvat avaloyn Tou pRKoug £ Tou aywyou,

B) €ivatl avtiotpodwg avaioyn touv epBadol S tng Siato-
MAG TOou aywyou,

v) e§aptatal and to UALKO TOu aywyou Kat tn Bgppokpa-
ola tou.

H ox€on mou cuvdéel OAEC TIG TAPATIAVW TIELPAMATIKES SLa-
TIOTWOELG €lval:

(27)

ITOV MAPAKATW TtivaKka avaypddovtoL oL TLHEG TwV ELSLKWY
QVTLOTACEWV SLadopwyv VALKWY o€ Q-m.
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ATO Tov Tivaka paivetal OTL TN UIKPOTEPN ELOLKA avTioTta-
on TNV €XEL 0 APYUPOC KAl 0 XaAKOC. M autod, Ta cUpUATA TTOU
XPNOLUOTOLOUE ouvABwWC elval xaAkiva, adolu o APyupog
elval akplpoc.

H ek avtiotaon wg ouvdptnon tng Bepupokpaociag
Slvetal amo tn oxéon:

omou p, n €6k avtiotacn ot Bepuokpacia 0°C, p, n €161k
avtiotaon og 6°C kat a pla otabepd mou Aéystal OEpULKOG
ouLVTEAEOTNG £L8LKNA G avtiotaong. H otabepd autn eaptatal
arod To UALKO Tou aywyoUl Kal HETpLETal o€ grad™.

MNna ta kaBapd pétarla (m.x. Fe, Al, Cu, Ag) eivaL a > 0,
OUVETIWG N €181k avtiotaon auvfdavetal, O0tov aufavetal n
Bepuokpaaoia.

Mo to ypagitn (C), Toug nuiaywyoug (Ge, Si) kal toug
NAeKTPOAUTEG €lval a < 0, cuvenwg, N L8LKA aviiotaon Lelw-
VETOL, O0tav auvéavetal n Bepuokpaocia.

Ma oplopéva kpapata, onwg n kovotavtavn (Cu, Ni), n
payyavivn (Cu, Mn, Ni) kat n xpwpovikeAivn (Ni, Fe, Cr, Mn)
elval a = 0, cuvenwg n 18K avtiotaon eivat ave€aptntn tng
Bepuokpaociag.

JTOV MOPAKATW Tivaka avaypadovtal oL TLUEG Tou Beput-
KOU ouvteAeoTh €l8IKAG avtiotaong dtadpopwv UALKWV.

Me kprrijpro v T ¢
€L0IKI G avTIoTAONG TO VAIKA
KOTOTAGGOVTIOL GE 0y®YOVG,
NUYOYOVS KOl HOVOTEGS.

e



E&éptnon g avtiotaons omd ) Oepuo-
Kpoaio.
Ewéva 2.4-28.
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Oeppikdg
Ylko GUVTEAECTIG O
(grad?)

Gpyvpog 3,810
YOAKOG 3,910
oidnpog 5.10°
Kpdpoto 0
ypapitng -0,5-103

Av Bewpriooupe opEANTEQ TN UETABOAN TWV YEWUETPLKWV
Slaotdoewv evog aywyol AOyw TNng BepuLknG SLaoToANRG, TOTE
n HETaBOAN TNG avtiotaong Tou aywyou e Tn Beppokpacia
odeiletal amokAELOTIKA otn UETABOAN TNG €LOKAC TOU avVTi-
otaong. Apa, LoxUEL:

otoug 0°C: R, =p,

S v |~

otoug B°C: Ry =py—
S
KoL EMESN py =p, - (1+ab) éxoupe:

Ry = py— R =p,(1+06) - =
S S

Ry =R, (1+0a-0) (7)

‘EToL, avaloya PE TNV TIUAR TOu BOgpuikoU oUVTEAEOTH N
avtiotaon aufavetal, LELWVETAL I) TTAPAUEVEL OTABOEPN UE TNV
avénon tn¢ Bepuokpaciag (etk. 28).

Mapadeyua 3

‘Evag aywyog £xeL avtiotaon R = 20Q os Ogppokpaocia 6 =
20°C. Otav o aywyog dtappéstal anod pevpa, n Oepuokpaocia
Tou oUppatog avfavetal o B° = 50°C. Na Bpebei n évtaon
TOU PEUMATOC TOU TOV SLOPPEEL, AV N TAON OTA AKPA TOU
elva V = 222,2V. Aivetal o Oepikdg cuvtEAECOTAG avtioTaong
TOU aywyoU a =4 - 103 grad™.

Aven

Eotw R n avtiotaon tou cUppatog otoug 0°C kat R n avti-
otoon tou ocUppatog otoug 50°C. Apa, LOXUOUV OL OXECELC:

R =R, (1+00) (1)
R'=R,(1+a0 (2)
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Atapoupe TG (1) kat (2) Katd HEAN Kal EXOUE:

R" 1+ab L R'= R+ a0 -

R 1+06 1+ 00
-3
R,:209(1+41§) 50):>R’:22,22Q
1+4-107-20

Apa, n €vtaon Tou PEVPATOC TTOU ToVv SlappéEéet lvatl:

I:X=10A
Rl

MNapabeiyua 4

‘Eva KUAWVOPLKO cUuppa €XEL SLAUETPO 6 = 1mm Ko €L8WKN
avtioctaon p = 1020Qm. N6co HAKOG TOU CUPHATOG TIPETIEL VAL
XPNOLLOTIOLCOUHE yLa va €XOUHE avtiotaon R = 10Q;

Aven
H avtiotaon R &ivetal anod tn oxéon
/
R=p—=/= &
S P

, 2 S ? 3’ 7.2
ANMG S=mnr" == 5 :>S=TSS:7,8510 m-.

_10Q-7,85-107 m?

Apa: / 2
107°Qm

= (=785m.

Tumou avtiotatwy (AVILoTAcEWV)

ITo €umoplo kukAodopouv Sladopol TUMOL AVILOTOTWV
(avtiotdoewyv). O mo ocuvnBLopévog TUTIOG €lval oL avTLOTA-
O€lg AvOpaKa, Ol QVTLOTAOELG HETAAALKAG emioTpwong, ot
QVTLOTAOELG EMIOTPWONG AvOpaKka, Ol AVILOTACELG LETAAAOUL-
YUQALOU Kal Ol QVTLOTAOELG cUpUaToC (€K, 29).

XPWHATIKOG KWELKOLG

OL TIHEC TWV AVTLOTAOEWV ouvhiBwg mpoodlopilovtal amo
KATOLO XPWHATIKO KwdLKa. MoAAoL avVTLOTATEG £XOUV EyXPW-
MEC AwpldeC yLa TOV MPOOSLOPLOKO TNG TLUNAC TNE AvVTioTOoNG
KoL TNG avoxne. (H avoxn ekdpadlel ta 6pla tnG AMOKALONG
NG avtioTaong amo TNV OVOUAOTIKN TNG TLUA.) Ot EyXPWUES
Awpideg avtiotolyoUv o€ aplOpovG. to SutAavo mivaka
avaypadovtal oL aplOUNTIKES TIHEC KABEe xpwpatoc. OLmeplo-
ocotepol avtlotates dEpouv Téooeplg Awpideg. OL SU0 MPWTEG
OVTLTPOOWMEVOUV OPLOUNTIKEG TLHEC. H Tpltn Aéyetal moA-
AamAaolaotig Kol tomobetel peta to duprndlo aplbud, mou

Avuoeraryg.
Ewova 2.4-29.



Xpopa

Ap1Opo

Mavpo
Kagé
Koxkivo
[Moptokaii
Kitpivo
[pdoivo
Mrmnhie
Mof
I'kpt
Acmpo

©O© 00O N o o A W N P, O

Avuiordryg.
Ewova 2.4-30.
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MPOKUTITEL amod TI¢ dVo MpwTeg Awpideg, Tooa undevika, 6ca
QVTUTPOCWTEVEL N TIUA TNG. H Ttétaptn ekdpdlel tnv avoxn.
Aonut xpwpa onuaivel avoxn +10%, xpuvoadi +5%, kade +1%.

Napdadsiypo utoAoyLOpOU avtiotaong
‘EoTw OTL €XOUME pla avTioTaon UE Ta XPWHATA UTTAE, YKPL,
KOKKLWVO kot xpuoadti (eik. 30). To umAe avtlotolxel oto 6, TO
VKPL OTO 8 Kal TO KOKKLVO 0To 2. Apa, n TLUN TNC avtiotaong
elvat:
R=6800Q

AN

UTIAE YKPL KOKKLVO

To xpuoadi onuaivel otL €oupe avoxn +5%. To 5% tou
6800 eival 340. Apa, n TIKA TNC OVTLOTAONG AUTAG UTTOPEL va
Kupaivetal and 6800 - 340 = 6460Q £¢wg 6800 + 340 = 7140Q.

(2.5) Juvdeopoloyia aviiotatwy

(avtiotaocswv)

MoAAEG PpOpEG OoTA NAEKTPOVLKA KUKAWMATA TIPETIEL LETAEY
Vo onueilwv A kal B va mapepuBarlou e avtiotacn cuyKekpL-
HEVNG TLUAGC, TTOU S€V UTIAPXEL OTO EUMOPLO. AUTO OnUaiveL OTL
TIPETIEL VAL XPNOLLLOTIOL)OOUE KATIOLEG QIO OUTEG TIOU UTIAP-
XOUV OTO €UMOPLO KOl va TI¢ cuvSéooupe KataAAnAa. Emiong,
TIOAAEG GOPEC 0TA NAEKTPOVLKA KUKAWMOTA TIPETEL VA OVTLKOL-
TOOTNOOULE TTOAAECG QVTLOTAOCELG e pia, n omola va mpokaAel
1o (610 amotéAeopa e TIG AAAEG.

Elval Aowmov avaykaia n LeAETN TNG ocuvdeoHOAoyiaG TWV
OLVTLOTOTWY (OVTLOTACEWV).

OL avTLOTAOELG UmopoUV va cuvdeBouv petall Ttoug pe dia-
dopoug tpomouc. Etol Snuloupyouvtal Ta AEYOUEVO CUOTH-
HOLTO AVILOTACEWV.

H évtaon Tou nAeKTPLKOU PEVHATOC, TTOU Umaivel Kat Byai-
VEL OO T AKPO EVOG TETOLOU CUOTNHUOTOG OVOUALETOL OALKA
évtaon | ,. H tdon mou epappoletal ota Akpa ToU OVOUdTe-
tat oAkA taon V . Eniong, ovoudfoupe tooduvaun f oAkn
avtiotaon R, evog T€TOlOU oUCTAKATOG, TNV avtioTach, ota
akpa tng omolag, av epappoooupe taon V ,, Ba dlappéetal
arno pevpa évtaong | . Anhadn:

V., A
R, = —I° (8)
or
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Eival dpavepod OTL, oV AVTILKATOOT|COULE €V CUOTN A OVTL-
OTOOEWV JE TNV OALKN OVTLOTAOH TOU, TPOKUTTEL GUVOEGOAO-
yia nAeKTpLKA LloodUvapn Pe TNV apyikn.

Itn ouvéxela Ba e€etacoupe Toug SU0 TLO AMAOUG, aAAA
To Baolkolg TpOMoUG cUVOEDNG OVTILOTACEWV: A1) OE CELPA
kat B) mapdAAnAa. Ms 10 cuvluAOHO TOUC TPOKUTITOUV
«MLKTOL» TpOTOL cUVOEDNG.

Z0vdeon o€ oepa

20voeon aviioTaoemy o€ GEIPA.
Ewkova 2.5-31.

Oewpolpe To KUKAwpPA NG €k. 31. Ta 6pyava Bewpou-
viat avikd. Ou avtiotdoelg R, R, kot R, elval yvwoteg
(R, =10Q, R, = 20Q, R, = 30Q). Me t0 BOATOUETPO V UETPAUE
TNV TAon 0T GKPO TOU CUOTAMATOG V , KL UE TO AUTEPOLE-
TPO TNV évtaon tou pevpatog | . Elvau: V_, =12V kail  =0,2A.

Apa:
\Y
R, =% = 12V _ 600
I, 0,2A

H oxeon mou cuvbéeL tig R, R kaL R, ue to R eiva:

Ry =R;+R; +R; (9)
Akoun, pe ta BoAtopetpa V,, V, kat V, HETPAUE TIG TAOELG
ota dkpa Twv R, R, kat R, avtiotoxa. Eivaw: V, =2V, V, = 4V

KoL V3 =6V.

Mopatnpoupe OTL: Vo=V, +V,+V; (10)
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XopaktnpLoTtikd tng ouvdeopoloyiag autng elvat 0TL OAEG
OL OVTLOTAOELG SLappéovtal ano tnv idta évtaon pevpatog |,
nou eivat ion pe tnv oAkA évtaon | ,. Ankadn:

L=L=L=I=1, (11)

Ta mopandvw CUUTEPACHATA ArtoSelkVUOVTOL KOl OEWPNTIKA.

2bvoeon avriotoewy o€ oEIpd.
Ewodva 2.5-32.

3to kUkAwpa NG €wkdvag 32 n tdon tng R, eivau
V.=V, -V, mgR:V, =V -V, kat g R:V, =V, -V,
MpooBETOUE KATA HEAN KOL EXOUUE:

V1+V2+V3= VA_VB

Ouwg, V, -V, =V, elvain tdon ota dkpa tng cuvéecuolo-

ylag.
Apa: V,=V,+V, +V,

loxUouv oL OXEOELC:

V_=1IR,,V =I-R,V,=I-R,V, = IR,
‘Etol €XoupeE:
V.=V, +V,+V, = IR =IR + IR + IR, =
R07\= R1+ R2+ R3

H oUvéeon Suo avtiotdoswyv o€ oelpd Looduvapel pe avén-
on TOU HMNKOUG €VOC aywyou, apa n OALKR avrtiotoaon eival
HEYAAUTEPN KAl OO TN HEYAAUTEPN avtioTacn TOU CUCTAMO-
TOG.

To TPAKTIKO OMOTEAECUO €lval OTL pe TN ouvdeopoloyla
OVTLOTACEWV OE OELPA ETUITUYXAVOUUE OVTILOTACELG LEYAAUTE-
PEC QMO TLG AVILOTAOELG TTOU SLABETOUE.
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2Uvéeon napaAAnia

Juvbeon avtiotdoewv napdAinia.
Ewova 2.5-33.

OewpoUupe TO KUKAWHA TNG ELkOVaG 33. OL avtiotacelg R,
R, kat R, elvar yvwotég (R, = 10Q, R, = 20Q, R, = 30Q). Me 10
BOATOUETPO UETPAME TNV TAON OTA AKPA TOU CUOTAMATOG V
KL LE TO AUTEPOUETPO TNV EVTOON TOu pevpatog | . Elvaw V
=6V kaul, =1,1A.

Apa: Vi, 6V 60

R,, =2 =20 =5,450
I, LIA 11

H oxeon mou cuvbéeL tig R, R, kaL R, ue to R | eival:
— =t —+— (12)

Akoun, pe ta aumepopeTpa A, A, Kot A, HETPAUE TLG EVTa-
oelg ov Slappeouv TG R, R, kat R, avtiotoya. Eivau: |, =
0,6A, |, = 0,3A kat l, = 0,2A.

Mapatnpoupe oOtL: I, =1+ L+ (13)

XopaKTnpeLoTkO TNG ouvdeopoAoyiag autng lvat 0Tl OAeg
Ol QVTLOTAOELG £XOUV TNV 8L Ttaon V, mou eival ion pe Tnv
OAwkn tdon V ,. AnAadn:

V,=V,=V,=V=V (14)

To MapAMAvVW CUMTEPATHATA armodelkvUovTal Kal Oewpn-

TIKAL.
210 KUKAwpa TG ewkovag 33 eival |, |, kat |, oL evtdoelg
TWV PEVHATWY OTLG AVTLOTAoELS R, R, kat R, avtlotolxa. 2tov

KouBo A (ko otov KOpuPo B) toxvet:

Iy =1 +1, +13 (log Kavovag Kirchhoff)
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loxUouv oL ox€0oELG:

‘Etol €xoupE:

\% v VvV 'V
R0>\ R] R2 R3

H ouvbeon avtiotaocewyv mapdAAnAa ooduvopel pe avén-
on tn¢ dlatoung evog aywyou, dapa n oAlkn avtiotaon sivat
HULKPOTEPN KAl Omo TN ULKPOTEPN AVTLOTOON TOU CUOTHOTOG.

To TMPOKTLKO QMOTEAECOUA €lval OTL pE TN cuvdeopoAoyia
OVTLOTACEWV TIAPAAANAQ ETUTUYXAVOUUE OVTILOTACEL ULKPO-
TEPEC ATIO TLG AVTLOTACELG TTOU SLOBETOUUE.

Napabdeyua 5

Avo avtiotdoelg R, = 4Q kat R, = 6Q cuvdéovtal oe
OELPA KOl 0T AKpa TNG cuvdeopoloyiag epapuoletal Taon
V =100 V. Na BpeBoUv:

a) H woodUvaun avtictaon
B) H évtaon tou pevpatog ou Slappéel KAOs avtiotaon
v) H tdon ota akpa kKAOe avtioctaong.
Aven
a) H toobduvapun avtiotaon tng cuvdeopoloylag sivat:
R=R,+R, = R=100
B) H évtaon Tou peUATOG TTOU SLAPPEEL TLC AVTLOTACELG KOl
v nnyn tpododociag umoloyiletal anod 1o vopo tov Ohm:
vV Vv A% ,
[=—=—4+—=1=10A.Eiva: I=1, =1, =10A
R R, R,
y) Ot tdoelg otig avtiotdoelg R, kat R, urtohoyifovtal and
TO VOpOo tou Ohm:
Vi
1

\Y
12:R—2:>V2:IZR2:>V2:6OV
2



87 SUveXEG NAEKTPLKO pelua

Mapadeyua 6

Avo avtotacelg R = 10Q kat R, = 15Q ouv-
6éovtatr mapAaAAnAa KAl OTLC OAKPEG TOU OUOCTH-
patog sdapuoletar taocn V = 90V. Na Bpebouv:

a) H too80vaun avtictaon.

B) Ot taoslg ot Akpa Twv avtotdosewv R kat R,.

v) H évtaon tou pevpatog nov dtappéel KAOe avtioctaon
Kal Tnv mtnyn tpododooiag.

Avan
a) H woodlvapun avtioctacn tng cuvdeopoloyiag divetal:
R, R
LT, o g BB _r_gn
R R, R, R, +R,

B) H tdon kaBe avtiotaong eival ton pe V = 90V
V.=V, =V =90V
y) H €vtaon tou pebpatog ou SlappEeL TLG avTLloTAoelg R,
R, kat tnv mtnyn tpododoaiag urtoAoyilovtal amnd to vouo tou
Ohm:

L= =2V ga
R, 10V
R, 15V
v 90

R 6

H €évtaon tou pelpATOG TOU SLappPEEL TNV TINYH UMOpPEL va
uTtoAoyloTel ko ano tov 1o kavova tou Kirchhoff:
I=1,+1, =1=9A+6A =15A

Mapadeyua 7

Aivetal n cuvéeopoAoyia TWV AVILOTACEWY TOU SumAavou
oxnuatog kat 6t R =20, R, =3Q, R, = 10Q, R, =5Q kauw V =
30V. Na BpeboUv:

a) n évtacn tou pevpatog tov Stappéet TG R, R, kat g
R, R,.

B) n dtadopd Suvapuikou petafl Twv onpeiwv B kat A.

Aven

a) OL R, R, ouvdeovtal og OELpA Kat oTa akpa toug A, T
gxouue dradopd duvaptkou V. Apa, n €vtaocn |, Tou peLHATOG
nou SlappeeL TG R, R, gival:



Pobuiotixn (uetofinti) aviioroon.
Ewova 2.6-34.
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-V =1, _ WV =1, =6A (1)
R, +R, (2+3)Q2
OLR,, R, ouvbcovtal oe oelpd Kat oTa dkpa Toug A, T éxou-
Ue emiong Taon V. Apa n évtacn |, Tou pevpatog mou SlappEet
TG R, R, gival:
\% 30V
R;+Ry (10+5)Q2

I

I =1, =2A (2)

B) 1o¢ TpoOMOG

AV «KLVOUHOOTE» KOTA PAKOG ULOG OVTLOTAONG KOl KATA TN
dopa Tou pelUATOG, TO SUVOULKO PelwveTal Kata IR, evw av
«KlvoUpaote» avtiBeta pe tn ¢opd Tou peVUATOG TO SUVALLKO
avéavetal kata IR.

ZEKLWVAUE amo To onueilo B kal «mnyaivoupe» oto A pHéow
TOU KOpPBou A. Antd to B oto A, «mtnyaivoupe» avtiBeta pe to
pev A, EMOUEVWG TO SuvauLko avavetal katd IR, evw ano
T0 A 01O A, TINyalvOUUE OHOPPOTIA UE TO PEUUA, OMOTE TO
SuvapuLké pewwvetal kata LR,. Apa:

0.(2)
Vg +I R, -LR; =V, = V; -V, =LR; -]|]R; =

206 TPpOMOg

H tdon ota akpa tng R, eivaw: V, -V = 1R (3)

KoL n taon ota dkpa tng R, elvau: V, -V, = LR, (4)

AdatpoUpe T (3) Kat (4) katd HEAN, OMOTE EXOUUE:
V-V, -(V,-V,)=IR-IR =V, -V -V, +

23
V, = 1R 1R,
AV, -V,= LR, -1R =8V

(2.6] PuBuiotikn (petaBAntn)
ovtiotoon

OAol €xoupe AUEOUELWOEL TNV EVTAON TOU NXOU €VOC padt-
odwvou XpNoLUOTMOLWVTAC TO avVIioTtolXo Kouumi. To kouurl
QUTO puBuilel Tn AetTtoupyia pLag pUBULOTLKAC avtioTaonc.

H puBuiotiki avtiotaon eival évag TUMoOG WULKAG avtiota-
ong, mou pmopel va petafAAAeTal pEoa 0’ €va OUYKEKPLUEVO
€UPOC TLUWV.

H puBulotiki avtiotaon, mov cuvhBwg xpnoLuonoLlouv 6To
OXOALKO €pPYOOTHPLO, KATAOKEUALETAL OO LOOTIAXEG OOYEVEG
oUpua TUALYUEVO opolopopda Mavw os KUALVEpO amod povw-
TIKO UALKO (elk. 34). Emeldn n avtiotaon autol tou cUPUATOG
elval avaloyn Tou PAKOUC TOU, N avtiotaon mou mopeUBAarAe-
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ToL peTagl Tou Spopéa A KoL TOU €VOG AKPOU A TNG CUCKEUNG
elval avaloyn He tnv amooctocn tou Spopéa amd TO AKPO
auTo.

Onwc daivetal otnv €tk. 35 n Béon tou Spopéa pog Sivel
™ duvatotnTta va MAPOUKE OTOLASATIOTE TIUN avtiotaong
petalL 0 kat 200Q).

AvdaAoya e ToV TPOMO Tou MapeUPAAAETAL OTO KUKAWUQ
n pululoTikn avtiotaon, Asttoupyel elte wWC PUOULOTAC TNC
TAONG KoL AEYETOL TMOTEVOLOMETPO, £iT€ WG PUOBULOTAG TNG

£€VTaoNGg Tou PEUATOC KOl AEYETAL POOCTATNG. ) o
Pobuiotikn (uetofinti) aviioroon.
Ewéva 2.6-35.
NMotevolopetpo

Motevolouetpo.
Ewova 2.6-36.

O tpobmog clvdeong tng pubuioTikng avtictaong R, wg
TIOTEVOLOUETPO daivetal otnv elkéva 36. H kwvnth emadn A,
Tou Aéyetal Spopéag, Umopel va PeTakiveital and to A péxpl
to B.

Av 10 KUKAWpa AA’ A’A eival avolkto, dnladn 1o pevpua |
6e SdtakAabdiletal, TOTE LOYUOULV:

VAA=I.RAA
Ko
VAB=|.RAB
Aoa: Var _ Ran
pe Vap Ry
. Ran  pAAs  AA
Kal emeLdn: R = o ABJs = AB
\Y AA AA
gxoupe: —2A=—V,, =V, —

V,; AB AB
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Av Béooupe to 0TaBepo pnkog AB = /Kal To HETAPBANTO
UAKOG AA = X, EXOUUE:

X
Vaa ZVAB? (15)

AnAadn, petaklvwvtag to Spouéa A amo 1o A péxpL to B
UTTOPOUUE VA TAPOUUE TIHEG TAoNG amd 0 €wg V, .

Poootatng

Pooaortarng.
Ewodva 2.6-37.

O tpdmog cuvbeong tng pubuiotikig avtictaong R, wg
poootatn ¢aivetal otnv gwkova 37. H kwvntr enadn A, mou
AéyeToL SpOUENG UTTOPEL VA HETOKLVELTAL OO TO A pEXPL To B.

H évtaon tou pelpatog mou Slappeel To KUKAwUA elvat:

v

Ry oR, (16)

MeTtakivwvtog to Spopéa A amod 1o A péxpl to B, petafal-
Aoupe tnv avtiotaon R,, mou napepuBaretatl oto KUKAwQ,
Aapa Kal tnv €Vtoon Tou peVOTOC TIOU To SlappEEl.

(2.7) Evépyela Kaut Loxu¢
TOU NAEKTPLKOU PEUUATOC
Evépyela Tou NAEKTPLKOU PEUHOTOG

Mo ™ AElToupyla TWV NAEKTPLKWY CUCKEUWV aTalTelTal
eVEpYELQ, N omola mpoodépeTal ano TNV mnyn. H evépyela
autn AEyeTal NAEKTPLKN EVEPYELA ) EVEPYELA TOU NAEKTPLKOU
peLHATOC.
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Oewpol e éva TUAUA KUKAwpato¢ AB (ewk. 38), To omoio
TEPIAAUPBAVEL Pl CUOKEUN, TTOU UIMOPEL va glvoll avTLoTaTng,
NAEKTPLKOG AQUITpAC, AVEULOTAPAC, padlodwvo K.d.

2ta dkpa TNG cUoKeLNG AB umtdpxet taon V =V, -V, Kain
OUOKeUN SlappEéeTal amod cuVeEXEG peupa otaBepng évtaong I.

‘EoTw OTL 0€ XpOVO t PeTAKLVELTAL NAEKTPLKO PopTio g amo
TO A oTOo B. ZTNV MpaypatikotnTa, Onwe EEPpoupE, Ta eAeVBepa
NAekTpOVLA KlvoUvTal avTiBeta. Ao TOV 0pLOUO TNG EVIOONG
TOU NAEKTPLKOU PEVUHOTOC EXOUUE:

I= q =q=It
t

Av V, eival to uvauikd tou dakpou A kat V, to SuvauLKo
TOU AKpou B, T01e TO poptio q £xeL 0TO AKPO A SUVALLLKN EVEP-
yewa U, = q -V, kai oto dkpo B duvaptkr evépyela U = q - V..
Emeldn eival V, >V, Ba eivat kat U, > U, 6nhadn n Suvapikn
evépyela tou doptiov q eAattwvetal KABwE mepva pEoa
QMo TN CUOKEUN.

ATIO TNV apxn dLatPnNong TG EVEPYELAG CUUTEPOLVOUE
OTL N peiwon g Suvaukng evépyetag tou poptiov q anodi-
SETOL OTN CUOKEUN KOl LETATPEMETAL O AAAEC LOpdEC EVEp-
YELOG, OTIWG KLVNTLKA (av N cuoKeun €lval KlvnTtRpag), XNULKA
(av n ouokeun eivat BoAtapetpo (ouokeun nAektpoAuong)),
Bepuikn (av n ocuokeun elval avtlotdtng), K.A.

H peiwon tng Suvapikng evépyeLag tou poptiou g eival ton
LE TNV NAEKTPLKN EVEPYELA TTOU MpoodEPETAL AMO TNV TTNYH.

Apa, n evépyela mou amodideTal 0T CUOKEUN OE XPOVo t,
elvat:

W=U, -U, = W=qV,-qV,

NW=q(V,-V,) = W=q V=

W=V-l-t (17)

O nmapandvw TUMo¢ £ival YEVIKOG Kol LOXUEL yia KABs
OUOKEUN (Klvntnpag, BOATAUETPO AVTLOTATNG K.4L.).

Av n cuokeun eival aviiotatng (wuLkn aviiotoaon), ToTe
LoxVeL 0 vopog tou Ohm (I = V/R) kal pmopoU e va ypaoupe
Looduvapa ot

— V=R W=1>R-t (18)
W=Vt I=V/R V? (19)

W=—1t
R

2vokeon.
Ewova 2.7-38.



2voxkeon.
Ewova 2.7-39.
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2to SLeBvEC cuoTtnua povadwy (S.l.) n povada pétpnong
NG NAEKTPLKAG eVEpyelac ival to 1J (Joule).
loxUGg Tou NAEKTPLKOU PpEUATOG

Tic mepLloootepeg GOPEG yla TN AELTOUPYLO TWV CUOCKEUWVY
b€ pag evéladepel LOVo n mMoooOTNTA TNG NAEKTPLKAG EVEPYEL-
ag mou mpoodEpeTal, aAAd Kal o€ TOCO XPOVO YIVETAL QUTO,
dnAadn o pubuog mpoodopdg tNG NAEKTPLKAG EVEPYELAG.

OewpPOUHE TNV TEPLMTTWON HLAG CUOKEUNG (ek. 39), otnv
omola mpoodépetal (dla moooTNTA EVEPYELOG OE (OOUC XPO-
VOUG. 2TNV Mepintwon autr opllou e wg LoXU Tou NAEKTPLKOU
PELHATOC I NAEKTPLKA LOXVU TO MNAiKO TNG NAEKTPLKAG EVEp-
YELaG TTov poodEPETaL O XPOVo t, MPOG To XPOvo t.

Anhadn:

P=

w
. (20)

Yto 81ebvég avotnua povadwy (S.I1.) n povada pEtpnong
™NG NAEKTPLKAG LoxL oG elval To 1W (Watt).

Elvat: 1W:11 A [IWatt: 1Joule
S

1second

1W eivat n nAektpikn oxUG, otav n npoodpepOpnevn nAe-
KTPLKN evépyela eival 1), o€ xpovo 1s.

Me Bdon tov oplopd thS NAEKTPLKNC Loxvog (P = W/t) kat
TOUG TUTIOUG ToU SLvouv TNV NAEKTPLKN EVEPYELQ, yla KABOE
OUOKEUN LOYVEL:

P=V-I (21)

Av n ouokeun eival avtlotatng (WULKA aviiotaon), TOte
LOXUEL 0 VOHOC Tou Ohm, omote £XOUE:

V=R, w=IR (22)

P=V-I V2
VR o VO (23)

R

Mapadetyua 8

H wox0¢ otnv avtictaon R, eival P, = 300W. Av R, = 3Q,
R, =3Q kat R, = 6Q va Bpedouv:

a) H 1ox0¢ og kKOs avtiotaon

B) H woxU¢ oto cuoTnpa

v) H taon VvV
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4

Avon

: /P
a) Eivau: P, = Ing =1, = R_2 =1, =10A
2

Eniong: V,53 =V, =LR, =30V

Vv
’Apa: 13:%:5A KoL 11212+I3:15A
3

Onote: P, =I'R, = 675W,
P, =I3R; =150W

B) H woxU¢ oto cuotnua sivat:

P,=P,+P, +P, =1125W
n(P,=LR, =(15A)*5Q = 1.125W)

R,R
R +—22|=

y) Htdon V eivat: V=1,R,, =1
Ry =1 R, IR,

V=75V

Kdotog Aettovpyiog GUOKEUNG

ATO TOV 0pLOUO TNG LOXVOG ULOG CUCKEUNG EXOUUE:

P:¥:>W:P~t

Av 0TOV MPONYOUHEVO TUTIO EKGPACOUHE TNV LoXL P oe W(Watt)
KoL To XpOvo t o€ s (sec), tote Bplokoupe tnv evépyela W oe J (Joule).
Av OTOV TTPONYOUEVO TUTIO EKPPACOUUE TNV LoXU P oe W (Watt)
TO Xpovo t oe h (wpeg), Tote PBplokoupe tnv evépyeta W oe Wh
(Batwpeg).

1Wh €ival n evépyeLa mMou «KATOVAAWVEL» KLOL CUOKEUN LOXVOG
1W, otav Asttoupynoet yia xpovo 1h.

Eivat: IWh = 1W - 1h = 1W - 3600s = 3600J.

Av oTov mponyoUUevVOo TUTIO eKPPACOUUE TNV WXL P o KW
(KihoBat) kot to xpovo t oe h (wpeg), tote Bplokoupe TNV evépyeLa
W og KWh (kthoBatwpeg).

1KWh €ival n evépyela mou «KOTAVOAWVELY ULOL GUGKEUN LOXVOG
1KW, 6tav Asttoupyrost yia Xpovo 1h.

Eivat: 1IKWh = 1KW - 1h = 1000W - 3600s = 3.600.000J.

H A.E.H. petpd tnv gvépyeta mou pag divel oe KWh, pe k6otog
nepimov 0,1 €/KWh.

Apa, plo nAektpikn kouliva Loxvog P = 3000W, mou Asttoupyetl
yla xpovo t = 2h, «KOTAVOAWVELY EVEPYELA:

W =P t=3KW:2h=6KWh

WE KOOTOC: A =6KWh - 0,1 —=— =0,6 €.
KWh
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Nopog tou Joule

Onwg €xoupe meL, 6’ €va PETAAAKO aywyo n Ueilwon tng
KLVNTLKNG EVEPYELAC TwWV EAeVBepwWV NAEKTpOVIWY, AOyw TwV
OUYKPOUOEWV ME TA OETIKA LOVTA, €XEL WG OUVETELA TNV
av&non tng Bepuokpaciog Tou HETAAALKOU aywyoU. JUVETEL
autou elval va petadépetal Bepudtnta anod Tov aywyo oTto
neptBailov. To ¢ailvopevo autd ovopaletal ¢atvopevo
Joule.

Av umtoBécoupe OtL n Beppokpacia Tou PETAAALKOU ayw-
you Tapapével otabepn, TOTE N MPOOPeEPOUEVN NAEKTPLKA
EVEPYELA OTO PETAAALKO aywyo ival ion pe tn BeppdTnTa mou
petadEpetal and tov aywyo oto nmepLPAaAiov.

AnAadn: W =Q

Ouwg: W = I?Rt

Apa: Q=1>R-t (21)

O Joule amédelte melpapatikd tnv teAeutaia oxéon, mou
ekdpalel To vopo tou Joule, o onoiog Statunwvetal wg ENC:

To moood Beppotntag Q mov ekAVetal 6’ éva peTaAAL-
KO aywyo otabepng Beppokpaciag eivat avaloyo tou
TETPAYWVOU TNG £évtaong | Tov pevpatog mou tov Slap-
PEEL, avAAoyo TNG avitioTaong Tou R Kot avaAloyo tou
XPOvou t 8LEAguong TOU NAEKTPLKOU PEUNATOG.

Av XpnoLUOTIOLCOUUE TN oxéon Q = 12 - R - t kal ekdpa-
oOUE Ta LeyEDON | og A, R o Q kal t o€ s, TOTe BploKou e TN
BepuodtnTa Q oe J.

Av xpnolwdomotooupe tn oxéon Q = a - 1> - Rt kat
ekdppaooupe ta peyedn | oe A, R og Q kal t oe s, To1E Bpl-
oKOUUE Tn Beppotnta Q oe cal. O cuvteleot¢ a ovopale-

TOL NAEKTPLKO LoOdUVAMO TNG BgppdTnTAC KOL LOOUTOL UE

o :0,240—’(11 )
J

Napadeiyua 9

H avtiotacn R, tou oxAuatog sivaw BuBiopevn os vepd
palag m = 0,5Kg. H Oeppokpacia tov vepol aufavetal os
Xpovo t = 52s ané 6, = 20°C oc B, = 70°C. Na BpeBei n Tun
g R,, av V = 2000V kat R, = 100Q.

Aivetal n 81K\ OgppodTnTA TOU VEPOU:

lcal _ 4200J

g-grad Kg-grad
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Avan
To 1oo6 tnG BeppotnTag mov ekAbeTaL and v R, kat

Bepuaivel To vepo eival:
Q=1R -t

1

AT 10 BepeAlwdn vopo tng BeputbopeTplag EXOUUE:
Q =m-c-AB

Apa:

2-R -t=m-c-00 =1= %-t;»lzsA
| R

H avtiotaon R, unmoloyietal and tov vopo tov Ohm:
V-IR,

Edapuoyec paiwvopévou Joule

o) HAEKTPLKOG AQUTTTH PO TTUPAKTWONG

O nNAEKTPLKOC AQUMITAPOC TMUPOKTWOEWS (ek. 40) amo-
teheltal ano €va yudAwo Soxelo, pEoa OTO OTOLO UTTAPXEL
€va Aemto ocuppa amnod moAl dvotnkto pETaAAo (BoAdpaduio,
TOVTAALO, OCLO), TO OTolo €xeL Bepuokpacia tRENG Mavw amno
2700°C. Méoa oto oxelo bev umdpxel o§uyovo yLa va un yivel
oeibwaon tou PETAAAOU, UTAPXEL OUWCE €va adpaveEG AEPLO
(apyo, kpumtd, alwto), mou eumodilel tnv eaxvwon Ttou.
Otav 1o olppa pwtoPolel, n Bepuokpacio Tou eival mMAVW
ar6 2000°C. OAot oL AQUTITAPEG ULOG OLKLAKAG EYKATACTAONG
ouvééovtal petall toug mapaAAnAa (k. 41) yia va Aeltoup-
youv Ue TNV 6la taon (m.x. tou Siktuou, 220V) kot aveEaptn-
TO a6 Toug AAAOUG.

Evéeifelc KavoviKNG AELTOVPYLOG CUOKEUNG

Ze NAEKTPLKO AQUMTAPA MUPAKTWOEWG CNUELWVOVTAL OL
evéeifelg: 220V, 100W.

Nouwa €ival n onpacia Twv evésifewv avtwy;

Tu nAnpodopieg unopol e va MAPOUHE ATO AUTEG;

H €vdel€n 220V onuaivel OTL, ylo vol AELITOUPYEL KAVOVIKA O
Aaumntnpag, cupdwva Ue Tig mpodlaypadEg Tou Epyootaciou
KOTAOKEUNG, TIPETEL 0TA AKpa TOU va epappoletal taon V, =
220V, mou A£YETaL KAVOVLKK TAON AElToupyiag.

H évéelén 100W onpaivel 0TL, 0TOV 0 AAUITPAC AELTOUP-
yel kavovikd, «katavadwvew toxv P, = 100W, mou Agyetal
KAVOVLKN LoXUG AeLtoupyiag.

Hlexrpiog Laumtipag moportworng.
Ewéva 2.7-40.

20voeon loumtipwv o€ OIKIOKY EYKOTO-
aTaon.
Ewova 2.7-41.



Koxlouo ye aopdleia.
Ewéva 2.7-42.

Avtépory acpdlieio.
Ewova 2.7-43.
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AT TG evleifelg auTEG umopol e va BpoUpE:
1) tnVv évtaon Tou pelUATOC, TTOU SLaPPEEL TO AQUTTTH PO,
otav AELTOUPYEL KAVOVLIKA, WG EENG:

P,
Py = Vi Ig = Iy =5 =1 ~0,45A
VK
2) TNV avtiotaon Tou Aauntipa, we eENG:
Py =5 =R=-L =R =4840
R P

Inueiwon: Av ota AKpa Tou Aaumtrpa epapUOOTEL TAON ULKPOTE-
pn amo tnv V,, 0 Aaumntrpag urtoAettoupyel xwpig va KivduveveL
va kataotpadel, evw, av edapuootel taon peyalutepn anod T
V,, 0 hapmtipag unepAettoupyel pe kivbuvo kataotpodng tou.

B) HAeKTpKEG CUOKEUEG Mapaywyng Oeppotnrog

MoAU ouVNOLOUEVEC NAEKTPIKEC OUOKEUEC Ttapaywyng Bep-
HOTNTAC €lval oL NAEKTPLKEG OepUAoTpeg, Ta NAEKTPIKA oidepa,
oL NAeKTPLKEC KOUTlveg, oL nAekTplkol Bpaotipeg, ol nAekTpLkol
Beppooidwveg K.T.A. ITIC CUOKEVEG QUTEG EKAVETAL BEpUOTNTA OE
CUPUATLVO aywyo amo xpwuUovikeAivn (duotnkto kpapa Fe, Ni, Cr,
Mn). Z& UEPLIKEG OUOKEVEG N BepuotnTa aktivoBoleital ansubei-
oG ano to cupua (T.X. otn Bepuaotpa), evw 0 AAAEC CUOKEUVEC
N OgpUOTNTA CUYKEVIPWVETAL TTAVW O€ L LETAAALKA TIAAKA (TT.X.
otnv Kouliva).

V) Acdalereg

Ma tnv npodpuAafn Twv KUKAWUATWY amo UTEPUETPN avénon
NG €viaong Tou PeVUATOC, TIOU WMopel va mpokaAéoel BAGPEG
OTO KUKAWUOA 1 aKOUA KAl TTUPKAyLd XpnoLlomolouvtal ol acda-
Aeleg, mou mapeUPAANoOvVTaL 0TO KUKAWMO O OELpA (LK. 42).

Kabe aodpalela yapaktnpiletal amo pia T Evtaong peupa-
TOG, TMAVW QO TNV omoia mpokaAeital dtakomn tng Astoupyliag
TOU KUKAWMAQTOG.

‘Evag TUToG €ival n tTnkopevn aodpalela, mou amoteAsital ano
€va eUTNKTO PETAAAO. MOALG N €vTaon TOU PEVUHATOG YIVEL HEya-
AOtepn amd pa kaboplopévn T, apéows cupPaivetl tEn Tou
UETAAAOU Kal SLaKOTIH TOU PEUUOTOC.

Eniong, xpnowomnoleital kat n auvtopatn achaiela (gwk. 43),
TIOU OUCLOOTLKA ELVOL QUTOUATOG SLOKOTITNG KoL AITOTEAELTAL KUPL-
WG amod Eva SIUETOAALKO €Aaopa. MOALS n €viacn Tou PEULATOG
yivel peyaAutepn amo pio Kaboplopévn Tiur, apuéowe To SIUETAA-
AkO éAaopa Auyilet kal TpokaAEL SLaKOTH TOU PEVUOTOG.

MNa tnv ekAoyn tng KAt@AANANg acdpaielag o’ €va KUKAwUA
AapBdvoupe umdPn TNV €viacn TOu PELHATOG |, TNG KAVOVIKAG
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Aewtoupylag Twv cuokeuwv mou tpododotouue (m.x. 14A), tnv
orola Bplokoupe amnod tig evdeifelc Twv ovokevwv. Emeldn oto
EUMOPLO KUKAODOPOUV OpLopEVOoL TUTIOL aodaAelwy (LY. 6A,
10A, 15A, 20A, 25A) emuiAéyou e TNV a.odAAELa, TTOU avaypadel
NV QUECWG HeyaAUTepn €vOelfn amo auth Tou elape umoAo-
yloeL. 210 mopadelypd pag emAéyoupe TNV aopaieta twv 15A.

6) BpaxukUkAwpa

BpaxUKUKAwMA ovopaletal n oUuvéson SU0 onUELWV EVOG
KUKAWMOTOG HE aywyo apeAntéag aviiotaong.

BpaxukUkAwpo propet va pokAnBet petafl twv onueiwv A
Kot B, av ta cuvd€éooupe e évav aywyo apeEANTEQC avtioTtaong
N av o’ autd pBapel n povwaon Kat tuxaio EpBouv o emadr). Xto
KUKAwpa TG ek, 44a eivat R | = 440Q, dpa autd dlappeetal ano
pevpa évtaong | = 0,5A. 2to KUKAWHA TNG K. 44B elval

 440-1
440 +1

7

oA

Apa aUTO SlappéeTal and pevpa évtaong | = 220A kal €tol
KIWVOUVEUEL TO TUNHA TOU KUKAWUATOG, TTOU BplokeTol HeTatY TNG
TINYNG KOl TOU onUeiou BpaxuUKUKAWOEWC.

Mapabeyua 10

HAEKTPIKOG AaUITAPOG EXEL XOAPOKTNPLOTLKA KOVOVLKKG A€EL-
toupyiag P, = 100W kou V, = 100V.

a) Nowa eivaw n avtioctaon tou Aapntnpa;

B) OéAoupe va cuvdéooupe tov Aaumtipa pE taon V =
200V. T avtiotaon MPEMEL VO CUVOECOUME OF OELPA UE TOV
Aountnpa, WOoTE va AELTOUPYEL KAVOVIKA;

Abon
o) EXoupe: V2 V2
P =—L =R, =L =R, =100Q (1)
l{A PK

B) Emedn V >V, n aneuBeiag cuvbeon Tou Aaumtipa pe TNV
taon V Ba tov kataotpéPel. U autd cuvbéoupe pLa avtiotaon
R, o€ oelpd pe to Aaumtrpa. Edpdoov o Aaumtripag Aettoupyel
KQVOVLKQ, N Tdon ota dkpa tou V, elval ton pe V,. Emopévawg, n
£€VTOON TOU PEVOTOC IOV ToV SlappEel sival:

p, @M
Vk
Apa, n évtacn | Tou pelATOC 0TO KUKAWMA Eival:

I=1 =1A

Bpayvxoxioua.
Ewova 2.7-44.
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Amo6 1o vopo tou Ohm €xoupe:
V=IR :V:I(R+RX):¥:R+RX =

R =¥—R:>RX =100Q

X
Napadbdeyua 11

Ze o olklokn eykatactaocn n acddaiewa eivar 30A. Ito
omnitt Asttoupyolv piat nAekTplkn Kouliva toxuog 2KW, éva
Yuyeio woxvog 1KW, pia nAektpikn copna toxvog 2KW kat 50
Aauntipeg twv 100W o kaBévag.

a) Av AE€LTOUPYOOUV TOUTOXPOVO OAEC OL OUCKEUEG, Vol
gfetaoste av Oa Aiwoel n aocddaAeia. B) Av vat, tocol To oAU
AQUMTHPEG MMOPEL VA €ival avappEéVoLl, WOTE va AELToupyouV
TOUTOXPOVA OAEG OL UTLOAOLITEG CUOKEUEG;

Aivetau OtL N Taon Tou Siktuov eival V = 220V.

Aveon
o) H oAk} LoxUG Tou KUKAWUATOG elval:
P, = 2KW + 1KW + 2KW + 50:0,1KW = 10KW

Apa:

P
P, =V-I=I= {’/k = 1=10.000W / 220V =45,45A

Adou | > 30A, n acdalela ALWVEL.

B) NpéneLva eiva: P’ =V -1 = P’ =220V - 30A
= P'_ = 6600W.
Eotw X 0 aplBPOC Twv INTOUUEVWY AQUITTAPWV.
Exoupe: P, =2000W + 1000W + 2000W + x - 100W =
P_ =5000 + x - 100W.

Apa: 5000 + x - 100 = 6600 = x = 16 AaumTAPES.

(Z.S)HAEK'tpEVEpTlKﬁ dUvapun (HEA)
nnyne

To KUKAwHA TG €kOvag 45 amoteleital amod pia mnyn, éva
Slakomtn, évav avtlotatn, €va AQUITAPa, £va BOATAMETPO Ko
€va aveplotipa. Otav o SLaKkOmTNG €lvol avoLytog To KUKAWUO
be Slappéetal and pevpa, EVw OTav 0 SLAKOMTNG £lval KAELOTOG
TO KUKAWM O SlappEeTal anod peupa Kal N Ny MPoodEPEL EVEP-
YELQ 0TO KUKAWHA

Otav Betikd poptio q Ptdvel oTov apvNTLKO TTOAO, OTIOU EXEL
NV EAAXLOTN NAEKTPLKA SUVAULKN EVEPYELA, «AVAYKAIETAL» ATIO
NV TtNyn va LETAKIVNOEL HEow aUTHG TIPOG To BETIKO TTOAO TN,
OTIOU £XEL TN MEYLOTN NAEKTPLKA SUVAULKN EVEPYELQ.
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Hlexrpixo koxioua.
Ewova 2.8-45.

To doptio maipvel tnv evépyeta W amd tnv mnyn, Thv amo-
S16€l 0TO KUKAWUA KOl EMLOTPEDEL OTOV APVNTLKO TIOAO yLa va
enavaAndBei n dtadikaoia.

Onwg yvwpiloupe n evépyela W eival avaloyn tou ¢optiou
g. To mnAiko tng evépyelag W mpog to poptio q eival éva péye-
Bo¢, mou xapaktnpilel TNV mNyn Kat ovoualetal NAEKTPEYEPTLKNA
&uvaun tng nnyng (HEA).

W
€=— (22)
q
H povada tng HEA oto S.I. gival to:
. Joul
v 12— volr
C Coulomb

HAektpeyeptikr Suvaun € pag nyig ekdppalel tnv evép-
YEWL ava povada nAektpkol ¢poptiou mou npoodEpel n mnyn
0TO KUKAWHOL.

O 06po¢ nAektpeyepTikr duvaun Sev €lval LKAVOTIOLNTLKOG,
ylati n HEA &gv eivat duvaun, ald, onwe ¢ailvetal ano tnv
T(PONYOUUEVN OXEON, EXEL povada peETpnong idla pe tn Stadopa
Suvaptkou.

Av Slalpécoupe aplBunTh Kal TapovopaoTH the oxéong (22)
LLE TO XPOVO t, £EXOULE:

8=E:>8=W—/t:n‘:}:B

q q/t I

‘Etol, n nAektpeyeptikn Suvapn £ pag mnyng divetal Kat
arno 1o TnAiko tTNS Loxvog P, o TTAPEXEL N TNy O0TO KUKAWUQ,



H nlextpeyepuicny ovvoun exppaler v
EVEPYELD. OV LOVEIQ. NAEKTPIKOD (POPTIOD
OV TPOGPEPEL TN GTO KOKAWUA.

Ewova 2.8-46.

Mrmazopio.
Ewova 2.8-47.

1 OO ZUVeXEG NAEKTPLKO peUUQ

TPOG TNV €viacn Tou pelpatog | mou Slappéel To KUKAWHAL.
AnAadn:

E=— (23)

H nAekTpLK Ttnyr €lval OUCLOOTIKA £VOG EVEPYELOKOG LETOL-
TPponéag, OSnAadN LETATPEMEL O NAEKTPLKN EVEPYELA, MLAG
AAANG HopdG EVEPYELQ, TTIOU UIMOPEL val (VAL XNHLKI, LNXOVLKD,
Bepuikn, aktvoPoAlag. Itnv k. 46 KABe BayovakL MOPLOTAVEL
doptio 1C. H nAektpikr mnyr Sev mapadyel NAEKTPKO dopTio,
oAAG amnodidel oe kaBe 1C oplOUEVN TTOCOTNTA EVEPYELAC, TIOU
kaBopiletal amo tnv HEA tng. Av m.x. n mnyn €xeL HEA 3V, tote
oe kaBe 1C amobidel evépyela 3.

H nAektpeyeptikn SUVAUN ULag TtNYAG avaypAadeTal 0To eEPi-
BAnua tng (etk. 47).

EowTtepLKN avtiotaon nnyng

Otav pla NAekTpLkn Ttnyn dloppEetal and NAEKTPIKO pela,
Slamiotwvoupe OtL Bepuaivetal. H Bepudtnta mou avamtvo-
ocTal HEoO OTnV TNy, odelleTal oTnV avtiotaon, moU oUTH
mapeUBAAAEL. H avtiotaon auth amoteAel XOpAKTNPLOTIKO UEYE-
B0¢ TNG MNYNG KoL OVOUAETOL ECWTEPLKA OVTLOTOON TG TINYAS
Kot cUpPBoOAiletal pe r. H ecwteplkn avtiotacn tng mnyng
ekdpalel tn SuockoAia, TOU cuvavTA TO NAEKTPLKO peUUA, OTAV
SLépxetan péoca amo tnv nnyn.

(2.9)N6|.lo<; tou Ohm ywa kKAewoto
KOKAwHO

Klgiot6 koxAwpo. pe mnyn ko aviotdr.
Ewova 2.9-48.

Y€ €va KAELOTO KUKAWHA (€LK. 48) UTIAPXEL YEVVNTPLA, TIOU EXEL
nAektpeyeptiky SVvaun € katl eowteptk avtiotaon r. To ew-
TEPKO KUKAWHA amoteAeital amd pia avtiotaon R. Ot aywyol
TIOU XPNOLUOToLoUVTAL yla TN cuvdeopoloyia €xouv acruavtn
avtiotaon. To KUKAwHa SlappEeTal amo pevpa Evtaong .
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Y€ XPOVIKO Sdlaotnua t, n mnyn Silvel evépyela:

W=P-t=W=E It
N omola UETATPEMETAL O BepUoOTNTA
otnv avtiotaon R: Q. =P-R-t ko
otnv avtiotaon r: Q=P-r-t

AT TNV apxn SLatpnong TG EVEPYELOG EXOUE:
W=Q,+Q, =& 1-t=F R-t+ r-t=>
E=I'R+I'r=>&=IR+r)=E=1-R_, 7

- &
Roh

H teleutaia oxéon amotelel tn pabnuatikn ékdpoon tou
vopou tou Ohm yla KAELOTO KUKAWHA, KOl SLOTUTTWVETAL WG
e&ne:

Ze KAELOTO KUKAWMO, TTOU amoTteAEitoL and NAEKTPLKN Tnyn
KOl WHLKEG OVTLOTACELG, N £viaon Tou peupatog | mou Stappéet
10 KUKAwpa givar ion pe to mnAiko tng HEA tng mnyng € mpog
v oAwn avtictacn R , Tou KUKAWHATOG.

Taon otoug nMoAoug nyN¢ (oAkn taon)

Klieioto kdxdwuo pe Tnyn kor avuoror.
Ewova 2.9-49.

OewpoUpe To KUKAWHA TNG £K. 49. Emeldny oL aywyol Tng
ouvdeopoloyiag Al kat BA €xouv acrjpavtn avtiotaon, Ta akpa
I kat A tng avtiotaong R €xouv To (6510 SUVOULKO E TOUG TTOAOUG
A kot B tn¢ mnyng avtiotowa, dnAadn

VA = Vr Kol VB = VA.

Apa: V, -V =V -V,



Xopoxtypiotikny kourdln Tnyng.
Ewova 2.9-50.

1 02 ZUVeXEG NAEKTPLKO peUUQ

H taon ota akpa tng mnyng V, - V, Aéyetal oAk téon Tng
nNyAG Kat cupPBoAiletat pe V. .

Emopévwc: V =V,
6nAadn n tdon otoug MOAOUG TNG TNYAG €lval Lon e Tnv Tdon
oTa aKpa tng avtiotaong R.

Elvaw 0pwe: V, =1+ R (ard to vopo tov Ohm yia tpipa ayw-
you).
Apa: V. =1-R

AT TNV apxn SLatpNnong TG EVEPYELOG EXOUE:
W=Qy+Q, =& I-t=P R-t+*r-t=
E=I-R+['r=&E=V_ +I-r=>

V. =& I (25)

MNapatnpolue 0Tl 0" autd To KAELOTO KUKAwUa N taon V_
OTOUG OAOUG TNG TTNYNG Elval ion pe TNV NAEKTPEYEPTLKA SUuva-
N € g mnyR¢ eAattwpévn Kotd Tov mapdyovta Ir, mou Aéye-
TOL MTWON TAoNG LECA OTNV TINyI).

Av TO KUKAWHA glval avolyto, Tote n nnyn o€ Slappéstal ano
pevua, SnAadn eival | = 0.

1=0
Apa: V,=E-1-r=V, =&

‘ETOL, UMOPOUE VO TIOUME OTL:

H nAektpeyeptiky Svapun € tng mnyAg sivan ion pe tv
taon V, atoug méAoug tng mnyng, otav n mnyn 6 Siappéetat
ano psupa (I = 0).

Av n minyn €ilvat Wbavikr, TOTe €XeL AUEANTEQ ECWTEPLKA AVTi-
otaon, 6nAadn eivatr = 0.

Apa: V, :8—I~rr:0Vn =&.

‘ETOL UMOPOUUE VO IOV UE OTL:

H nAektpeyeptikn Svapn € tng mnyng sivan ion pe tv
tdon V_otoug ntéAoug tng mtnyig, 6tav n mnyn givou davikn (r
=0).

Av cuv&£00UHE TOUG TTOAOUG TNG TNYAG UE aywyo apeAnTENG
avtiotaong, SnAadn R = 0, Tote Aépe OTL N mnyn ival Bpayuku-
KAWHEVN.

A6 o VOO Tou Ohm yila KAELOTO KUKAWA EXOULE:

E E R0 E

I=—=I=—+r=1Ig=—
R, R r
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To pevpa aUTO €lval TO HEYLOTO TOU UTTOPEL va SlappEeL TNV
TiNynN Kot Aéyetal peUpa BPaxvVKUKAwoNG.

A6 tn oxeon V= E - Ir KATAOKEUALOUE TN XAPOKTNPLOTIKA
KOUTTUAN TNG TtNYNG, Ttou daivetal otnv k. 50.

Mapadeyua 12

Avo avtiotdoelg R = 5Q kou R, = 3Q cuvdéoviou os celpd
KOIL TOL AKPOL TOU OUCTAHATOG cuvdéovtal He yevvAtpla HEA €
= 10V Kol E0WTEPLKAG avtiotaongr = 2Q.

Na BpeOouv:

o) n évtaon Tou PEUNATOG TTOU SLAPPEEL TO KUKAWHOL

B) n T@on otoug MOAOUG TNG YEVVATPLOG KOIL N TALON OTa AKpa
™G R, koL tng R,

Y) n wox0¢ TnG mMNyng Kat n Loxug mou amnodideL n nnyn oto
€EWTEPLKO KUKAWHAL

A
a) H évtaon | Tou pevpaTog MO SLappEEL TO KUKAWU Elvat:
I= & =1= & =1=1A
R, r+R, +R,

B) H taon otoug mMOAOUC TNC YEVVATPLAG ElvaL:
V,=€-1-r=V, =10V-1A-2Q0 =V, =8V
H tdon ota dkpa tng R, eivat:

V,=IR, =V, =1A-50 =V, =5V
H tdon ota dkpa tng R, ivat:

V,=1R, =V, =1A-30=V, =3V
v) H 1oxUc¢ tng mnyng eivad:
P =C8l=P  =10W

H ox0¢ mou amobidet n mnyn oto e€wTteplko KUKAWUA Elvat:
P, =I’(R; +R,) =P, =8W

M P, =P, —P =EI-I’r=P, =8W)
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(2.10) ATTOOEKTEC

ATIOSEKTEG £(VOL OL CUOKEUEC OTLG OTIOLEG N NAEKTPLKN EVEP-
VELQ LETATPEMETOL KATA TO HEYAAUTEPO HEPOG TNG OE EVEPYELA
AAANG popdng StadopeTikng and Bepuotnta.

Mo mapAaSelypa, 0 AVEULOTNPOC WG ATMOOEKTNG UETATPETEL
TNV NAEKTPLKA EVEPYELO OE UNXAVLKH (TO HEYOAUTEPO UEPOG) Kall
o€ BepUOTNTA (TO HLKPOTEPO UEPOG).

ZuvteAeotn¢ anddoong anodEKTn ovopuAleTal To MNALKO TNG
WOHEALUNG LoxVoc (Ttou Sivel 0 amodEKTNG), MPOog T Samavouevn
LoV (mou Sivoupe otov amodéktn). AnAadn:

Pm(p

a=_— (26)
P&xn

Anodoon anodéktn ovoudleTal To:

a%:a-lOO%:Pﬂ-loo% (27)
dam
Napadeyua 13
H damavopevn nAekTplkn LWOXUG 0’ €vav QVERLOTAPA Eival
P,.. = 200W kat n wdEAyn pnxavikn woxog eival P » = 160W.
Na Bpebei 0 cuvteAeotng anddoong Kot n anoddoon Tov aveuL-

otrpa.
Avon
O ouvteAeotr¢ anodoonc eivat:
P
a:ﬂ:a:@:azo,S
P, 200

Kal n andédoon eivad:
a(%) = 0,8 - 100% = 80%

(2.11)Ai080¢

‘Eva Baoko e€AapTna OV XpNOLUOTOLELTAL 0TNV ThAEOpAON,
oTo0 padlodwvo, oTOUG NAEKTPOVIKOUG UTIOAOYLOTEC KoL 0 QAN
NAEKTPOVIKA KUKAwHATA elvat n 8iodog. Itnv k. 51 daivetal n
popdn TG Kot 0 cUUPOALOUOG TNG. ArtoteAeital amo duo Stado-
PETIKOUG NULaywyoug Tou Bpiokovtal o emadn. To xapaktnpt-
OTIKO TNG €lval otL:
a) H 6iodo¢ elval kadog aywyog (ayel eUkoAa), OTav n tAon
Mopgi xou aoppoliaude 51650, ota AKpa TNG EXEL CUYKEKPLUEVN TTOAKOTNTA. H Tdon auth Agye-
Ewoéva 2.11-51. TaL taon opOng dopag kat Aépe OtL n 6iodog eivar opOA moAw-
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Mévn. Ztnv €wkova 53 n 6lodog eival avaotpoda MoAwPEVN Kal
Sev ayel. O Aaurmtrpac 6 dwtoPoAel.

Aiodog oplé. worwpévn. Ai0d0g avaoTpoPa TOAWUEVI.
Ewova 2.11-52. Ewova 2.11-53.

Otav n 6iodo¢ eival opBA MoOAWWEVN, TO AKPo TNG Stodou Tou
ouVOEETaL HE TO BETIKO TTOAO pLaG NYAG AEyeTal Avodog Kal To
Ao akpo Afyetal KaBodog (sLk. 54). XTI 51060uU¢ Ue KUALVOPLKO
nepiBAnua, po tawia StadopeTikoU XPWHUOTOC OO TO XPWUA
ToU TePIBARATOC Xpnotpormoleital yia va dei€et tnv kabodo.

Ot 6iobol punopouv va kataotpadouv eUKoAa otav dlappEo-
VTOL OO PUEYAAEC EVTAOELG NAEKTPLKOU pEUATOC. M aUTO TOTO-
BetolvTal oTa KUKAWUATA CUVOEUEVEC UE KATAAANAN avTioTaon
o€ oeLpa.

Ol XOPOKTNPLOTIKEG KAUTTUAEG pLag dtodou mupttiou (Si) kat
uLag 81odou yepuaviou (Ge) dailvovtal otnv €iK. 55. ATO QUTEG
daivetal ot otav n diodog eival avaoctpoda moAwpévn b€
Slappeetal amnod pevpa. H iodog Si ayel, otav n epapuolopevn
Taon sivat peyaAutepn amo 0,3V kat n 6iodog Ge ayel, otav n
edpappolopevn taon sival peyalvtepn ano 0,7V. Emiong, ¢ai-
VeTaL OTL, 6tav ol 6lodol Si kal Ge Ayouv, n MTWON TACNG OTA
AaKpa Toug Tapapével otabepn Kat epimou ton pe 0,3V kat 0,7V
avtioTolya.

Edappoyég tng dtodou

a) NMpootaocia cuokeur g ano AavOacpévn cuvdeon

H diodog mpooratever ) ovokevn amd lavlaouévy ovvoeoy.
Ewkova 2.11-56.

Avodoc kar kdBodog d1600v.
Ewova 2.11-54.

Xopoxtnpiotikés koumvres 0100wy Si
xa1 Ge.
Ewéva 2.11-55.
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H &iod0o¢ xpnoLomoLEiTaL YLa VA TIPOOTATEVOEL L0 CUCKEUN
ano AavOaopévn cuvdeon T mNYNG. 2TO KUKAWHA TNG ELKOVOG
56 0 Betikdg MOAOC TN NYNAG TIpENEL va ouvOebel oto A kat o
0pVNTLKOG oTo B. Av katd AaBog n mnyr ouvdebel avamnoda, Tote
TO KUKAwHa &€ Slappéetal and pevpa Kot Sev KATaoTpEDETAL N
OUOKEUN.

B) Npootaocia cUCKEUNG AMO «dLaKkomn peEUATOC»

To KUKAWHA TG €lKOVAG 57 XpnoLUomoLeiTtal yLlo TV TPooTa-
olo evog nAeKTpoVIKOU UTIOAOYLOTH Ot TN SLOKOT) TOU NAEKTPL-
KoU pEVUHATOG.

H diodog mpocratedel T G0OKEVN OO0 «OLOKOTH PELUOTOSH.
Ewodva 2.11-57.

Otav umapxel mapoxr, AELTOUPYEL TO ApPLOTEPO KUKAWUA
kavovtag e§olkovopnon tng pnatopiag. Av cupPel Stakomn g
TIAPOXNC, TOTE AELTOUPYEL TO Sl KUKAWHA KAl n prmatapio Tpo-
dodotel Tov NAeKTPOVLKO UTIOAOYLOTH.

v) H muAn AND

H tOAn AND (etk. 58) eivat éva nAektpoviko KUKAwUA Ue SU0
el006oug (Al kat Br) kot pua €€o0do (Al). Xpnowpomnoleitat, otav
Behoupe va undpyel tdon (rx. V, = 5V) otnv €€odo Al, edpdoov
uTtApXeL Tdon (TLX. peyahltepn and V= 5V) kaw otnv elcodo AT
Kol otnVv elcodo BI.

Me QUTOV TOV TPOTIO UTTOPOULE VO KAVOU LLE TOV EAEYX0 GAAWV
KUKAWUATWV.

Aewtoupyia tng mUAng AND

IToAn AND.
Ewova 2.11-58.
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i) 210 KUKAWPQ TNG €LkOVag 58 n mnyn tpododoaciag sivar 5 V.
Av oL tdoelg V, kat V, eival peyolUtepeg i iogg amnd 5V, TOTe oL
SlodoL bev ayouv. Apa, kot ta SU0 dkpa Tou avtiotdtn R €xouv 1o
{610 Suvapikd, onote n tdon e€ddou elval V, =V _=5V.

ii) Av n tdon V, . eivat peyaAutepn n ton ano 5V kawn tdon V.
= 0 (to B eival aywylpa cuvdepévo pe to ), tote n 6iodoc A dev
ayey, evw n 6iodog B dyel. Av oL Siodol ival amnd nuptitio (Si), n
Taon ota akpo tng Stodou B eival 0,7V, dnAadn mepinou 0OV. Etaoy,
n taon e¢odou eivar V, =V _=0V.

i) Napopola, av n tdon V,, eivat peyakitepn A ion amo 5V kat
n taon V, =0 (to A eivat aywywa cuvdepevo e to ), n tdon
ggodou V, elvau V, =V =0V.

iv) Napopola, av ot tdoelg V, = 0 kaw V, = 0 (ko to A kat To
B eilvat aywywua ocuvdepeva pe o I), n tdon e€ddou eivar V, . =
VvV =0V.

Nivakoag aAnBeiag yia tnv mpa&n AND

Av avtiotolyioou e taon OV oto 0 kaL taon peyaAutepn n ion
amo 5V oto 1, KAaTaoKeUA{OULE TOV TTOPAKATW TIVAKA, TTOU AEye-
Tal tivakag aAnBsiag yia tnv mpa&n AND.

A B r

0 0
0 1 0
1 0 0
1 1 1

A6 autov paivetal 6tLn taon e€660u eival peyaAltepn 1 on
ano 5V (I'=1), av kawn téon V, kawn tdon V,_elval peyoAitepeg
N toeg amo 5V (A=1kat B =1).

loodbvouo kokiwua mpaéng AND.
Ewodva 2.11-59.

Tov 1810 mivaka €XOUME Kol yla TO KUKAWMA TNG ElKOvag 59,
ornou, yla va avapet n Adauna (I = 1), mpénel kaw o Stakontng A va
elvat kKAelotocg (A = 1) ko 0 Stakomtng B va sival kAelotog (B = 1).
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&) H oAn OR

H mOAn OR (etk. 60) gival éva NAEKTPOVIKO KUKAwHA Le SUo
elo66oug (Al kat Bl) kat pa €€0do (Al). Xpnoluomoleital, otav
BéNoupe va uTtapyel taon otnv £€€0do Al, ebOcovV UTIAPXEL TAON
N otnv gicodo Al | otnv €icodo BI. Me auTtOv TOV TPOTO WIO-
POUE VO KAVOULLE TOV EAEYXO AAAWY KUKAWUATWV.

1To2n OR.
Ewkéva 2.11-60.

Aewtoupyia tng mUAng OR

i) 210 KUKAWHA TNG €WKOVAG 60, av oL TaoeLg eivat V, = 0 kat
V= 0 (kat to A kat to B givat aywypa ouvbepéva pe to I, tote
Sev umtapxeL pevpa. Apa, n tdon g§odou eivar V, =V_=0.

i) Av n taon V,, eivaw Betkn (rex. 5V) kawn taon V, =0 n dio-
60¢ A ayel, evw n 6iodog B dev ayel. Av oL diodol eival amnod nupi-
Two (Si), n tdon ota dkpa tng dtodou A eival 0,7V. Apa, n t@on
ggobou elvaw V, =V _=4,3V. Oewpwvrag tnv tdon tng 61o6ou A
nepinou undey, n taon e&ddou eivar V, =V =5V.

i) Napouoia, av ntdon V, =0 (to A eivat aywylua cuvoepe-
vo pe to I) kat n tdon V, eivat Oetikn (rx. 5V), tote V, =V _=5V.

iv) Mapopola, av ot tdoelg V, . kaw V- elval Betikég (my. 5V),
tote V, =V _=5V.

Nivakag aAnBeiag yia tnv mpagn OR

Av avtiotolxiooupe taon OV oto 0 kat tnv t@on 5V oto 1,
KOTOLOKEUA{OUHE TOV TOPOAKATW TIVOKA, TIOU AEYETAL TIVOKOG
aAnOseiag ya tnv mpagn OR.

—-— = o o B
- o = o w
—_— e = S| -
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Amo6 autov daivetal otL n taon €€6dou eival Betikn (MF=1), av
TouAdixtotov pio amno tig tdoelg V, kal V, eival Btk (A=11 B
=1A4A=1,B=1).

loodvvopo koxiawuo mpacng OR.
Ewova 2.11-61.

Tov (610 mivaka €YoUHE KOl Yyl TO KUKAWHA TNG EKOvVAG 61,
omou, yla va avadel n Aduna (I = 1) mpemnel TouAdxLotov €vag
oo Toug Stakomteg A Kal B va elval kAslotog (A=1AB=11 A
=1,B=1).
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NEPINAHWH

‘Evtaon nAEKTPLKOU PEUUATOG
H évtaon | Tou nAekTplkol peUPATOC TTOU SLappEEL Evav aywyo LooU-
Tl E TO TINALKO TOU PopTioU g, TTIOU TIEPVA ATTO HLLOL SLOTOI TOU aywyou
o€ XpOVvo t, mpocg To Xpovo t.
=4
t

210 S.I. petplétal o A (Ampére).

Tdon R éwadopd duvapkou
H autia tou nAektpkol pelATOG.
210 S.I. petpietat og V (Volt).

1o¢ kavovag tou Kirchhoff
Y éva KOUPBo TOo aAyePpPLlKO ABPOLOUA TWV EVIACEWV TWV PEUUATWV
LooUTal YE NOEV.
2l=0

206 Kavévag tov Kirchhoff
Y’ éva Bpodyo To alyePpikd abBpolopa Twv dtadopwv SuvapLKoU Loou-
ToL HE undév.
3(AV) =0

Avtiotacn aywyou

H avtiotaon R evog aywyol Looutal Pe To mNAiko tng t@ong V mou
epapuodleTal ota AKpa Tou TPoG TNV évtach | Tou pelpATOG TIOU TOV
Slappéel.

210 S.I. petpiétat o Q (Ohm).
N6pog tou Ohm ywa avtiotdarn
H évtaon tou pevpatog mou Slappéel €vav avtlotatn (METAAALKO
aywyo) otabepn¢ Beppokpaociag ival avaloyn tng Taong mou epapuo-
{eTal oTO AKPOL TOU.
=Y
R
Ano Tt §aptdrtal n avriotacn aywyou
H avtiotaon R evog aywyol mou €xeL tn popdr KUALVEpLKoU cUpUATOG
elval avdloyn Tou HAKOUC TOU aywyou, avilotpodpwc avaloyn Tou supa-
60U Slatoun¢ tou Kal e€apTatal amo To UALKO Kal T Beppokpacia Tou.
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/
Ry =pg—
s

P = Po(1+00)

ZUvSEON AVTLOTACEWY OE OELPA
=1, =1 =

V=V1+V2+...
R=R1+R2+...

Z0véeon avTLoTAoEWV MapAAAnAa

V=V =V =
I=1 +1 +
1 1 1
=—4+—+
Rox Rl R2

EvépyeLa TOU NAEKTPLKOU PpEVATOG
W=V-I-t
lfrevik@: W=V-I-t

. v?
J€ avtotatn: W:V-I-t:Iz-R-t:?i
2to S.I. petplétal o J (Joule)

lox0G Tou NAEKTPLKOU PEVHATOG
H woxU¢ Tou NAEKTPLKOU PEVUATOC LOOUTAL UE TO TNALKO TNG
NAEKTPLKAG EVEPYELOG TTOU TIPODEPETAL OE XPOVO t, TPOC TO XPOVO
t.
W

P=—
t

210 S.I. petpiétal oe W (Watt)
levika: P=V -1

e avtotatn: P=V-1=12- R=V?R

Nopog tou Joule

To moco6 BepuoTnTag MOV EKAUETAL ' €va METAAAKO aywyo
otabepng Bepupokpaoiag €ival avaAoyo TOU TETPAYWVOU TNG
€VTAONG TOU PEUUOTOG TTOU ToV SLoppEEL, avaAoyo Tng avtiota-
ONg TOU Kol OvAAOyo TOou XpOvou OLEAEUONC TOU NAEKTPLKOU
peLUATOG.

Q=I-R-t
Q=1>-R-t(oeJoule)
Q=0,24-1>-R -t (o€ cal)
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HAektpeyeptikn duvaun ninyng (HEA)

H nAektpeyeptiky SUvapn HLOG TINYNG €lvVOL N EVEPYELA ovA
povada nAektplkol ¢opTiou ToU TPOOEPEL N TINY OTO KUKAW-
po. H nAektpeyeptikn duvapn pog mnyng looutol e to TnAiko
NG LoXUOG TIOU TIAPEXEL N TNy OTO KUKAWMQ, T(POG TNV €vtoon
TOU PEVUHOTOG TIOU TO SlappEEL.

w

="
q

g=2
I

210 S.I. petplétal oe V (Volt).

NApog tou Ohm yia KAeLoTO KUKAWHQ

Y& KAELOTO KUKAWWA, TIOU QmoTeAsltal amd NAEKTPLKN TnyN
KOl WULKEC OVTLOTAOELG, N €VTOON TOU peVUATOC TToU SlappEEL TO
KUKAwp glval ton pe to mnAiko t¢ HEA Tng mnyng mpog tnv oALkn
ovtiotaon Tou KUKAWUATOG.

€

|

Rox
MoAwn taon nnyng
H tdon otoug mOAou¢ pLaG tnyng elvat ton e TNV NAeKTpeyEp-
Tk SUvVaN TNG TtNYNG LEloV TNV TTWon TAoNG HECO OTNV TtNy).
v, =E-Ir
Alodog
OpBa moAwpévn: Kahog aywyoc.
Avaotpoda MoAwUEVN: Kakog aywyoc.

Nivakag aAnBeiag tng npa&ng AND

A B r

0 0 0

0 1 0

1 0 0

1 1 1
N=1 av kat A=1 kat B=1

Nivakag aAnBeiag tng mpagng OR

A B r
0 0 0
0 1 1
1 0 1
1 1 1

r=1 av A=1 4 B=11H A=1, B=1
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Ztpatnylkn enilvong mpoBAnuatwy

A. MegBoboAoyia yia 0loKNOELG LE CUVOEGLLOAOYLO AVTLOTACEWV

Bpilokoupe opadeg avtiotacewv (6U0 1 TEPLOCOTEPEC) TTOU cUVEED-
vTal LETagL Toug, elte o€ oelpa, eite mapAAAnAa. Bpiokoupe tnv 1oodu-
vapn avtiotaon tg opadac auTwy TwWV aVTLOTACEWV Kal oxedlaloupe
TO VEO KUKAWUA. Mpoxwpape HEXPL VA KATOANEOUUE O pLla avtiotaon,
VR,.

Av 800 N TepLOCOTEPEC AVTLOTAOELG CUVOEOVTAL OE OELPA, TIPETIEL
va BpoUpe TNV éviacn Tou pelUATOC ToU TIG Slappéel, evw av Vo N
TIEPLOOOTEPEG AVILOTACEL cuvSEovTal mapaAAnAa, TPEMEeL va. BpoUe
TNV KOLVI) TouG Taon.

B. MeBodoAoyia yia emilAucon KUKAwpLaTOG e Toug kavoveg Kirchhoff

1. e kaBe kKAASO TOU KUKAWUATOG ONUELWVOUUE aubaipeta pia
dopa évtaong pevpatoc. O aplBpoC TwWV PEVUATWY LOOUTOL LE TOV apLB-
MO TwV KAAdwV, €0Tw A.

2. Av oto KUKAwPa utapxouV K koppol epapudloupe tov 1o Kavo-
va Kirchhoff (k - 1) dopég kat tov 20 kavova Kirchhoff A - (k- 1) =A -k +
1 dopéc.

Av KlvoUpEevol katd tn ¢dopd Staypadng mou SLaAE€ape, cuvavtAue
TIPWTO TOV APVNTIKO TTOAO TNG yevvhtplag, otnv H.E.A. TnG yevvnTpLog
B£Tou e MPOoN o BeTIKO, EVvw BETOUHE MPOCNO APVNTLKO OTNV avTiBe-
N mepimtwon.

Av KlvoUpEevol kKatd tn ¢dopd Staypadng mou SLaAE€ape, cuvaviAue
oavtiotaon Kot KIvoUUOOTE OpOppoma HE TOo PeVpa, OTO ywopevo IR
BETOUE TPOON O APVNTLKO, VW BETOUE TTPpOONUO BETIKO oTNV avTiBe-
N mepimtwon.

3. AUvouE To cUOTNUA TWV A EELOWOEWVY TIOU TIPOKUTITEL. AV KOTA
™ AUOn, KAmowo TR €vtacng PeVMATOG TIPOKUPEL apvnTiKr, oUTO
onuaivel 6tL n ¢opd, MOU CNUELWOAUE ApXLKA, Elval avtiBeTn g mpay-
MOTLKAG.

. MeOodoloyia yia eOpeon Siadopdg duvapkol petagy dvo
onMeiwv

MNna va Bpouue tn Sadopd Suvaukou petaty dvo onueiwv A, B
epapudlouvpe ) oxéon:

V, +3(AV) =V, (1)

ZeKWVAUE amod To onUelo A Kal «Ttnyolivoupe» oto onueio B.

Mpoooxn: Mpwv epapudcoupe tn oxéon (1) mpémel va €(oupe emIAU-
OEL TO KUKAWUO KOL VO EXOUHE CNUELWOEL TIC CWOTEG POPEC TWV PEUUA-
TWV.

A. MeBoboAoyia yla AOKAOELG HE TTUKVWTEG 05 KUKAWMOL GUVEXOUG
pevATOG

Y& KUKAWUO CUVEXOUC PEULATOG, OTAV O TIUKVWTNG £lval GOpPTLOUEVOG
b€ Slappéetal and pevua, EMOUEVWE AELTOUPYEL WG AVOLKTOG SLAKOTITNG.
MNna va Bpoupe To GOPTIO TOU TIUKVWTNA:
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1. EmAUoupe To KUKAWUA, SnAadn BploKOUUE TIC EVTAOELG TWV PEU-
pHatwv mou dltappEouv Kabe avtiotaon.

2. Bpiokoupue tn Stadopd Suvaplkol HETALU Twv onUelwv, TTou O
TIUKVWTNC OUVOEETAL OTO KUKAWLLOL.

3. Bpilokoupe to doptio Tou mMukvwTA Ao t oxéon q=C- V.

E. MeBoboAoyia yLa LOKNOELG UE YELWOELG

H oUvbdeon evoc onUeiov eVOC KUKAWUATOG UE TN YN ovopaletol yei-
won.

o) 210 KUKAWWO €XOUHE Lo Yelwon.

1. To onuelo TOU KUKAWMOTOG TIOU YELWVETAL (T.X. TO A) QmoKTA
SUVAULKO punbév.

2. O kAadog tng yelwong m.x. o Al &g Stappéstal and pevpa, adou
Sev amoteAel TUAMO KAELOTOU KUKAWULOTOG.

3. H pla yeiwon 6& petafAarAel TIC EVIAOEL TWV PEUMATWY TIOU
Slappeouv To KUKAWUA, oUTE TIc Stadopeg Suvapkou (o Al s Stappée-
TOL ano pevpa). Ta Suvaplkd Opwe Twy dtadopwv onueiwv e€aptwvtal
oo to onpeio TG yelwonc.

B) Zto KUKAWHA £xoupe SUO N MEPLOCOTEPEC YELWOELC.

Ol yelwoelg KAelvouv KUKAWHA HEoW TNG YNC, Sedopévou OTLN yn Bew-
peltat aywyog pe apeAnteéa avtiotaon. Etot, av €xoupe SUo f MeEPLOCO-
TEPEC YELWOELC, TIGC CUVOEOUE HE TOV OYyWYO Kol adrnVoUE pLa yeiwaon.
OL 6U0 YEWWOELG, YEVIKA, LETABAAAOUV TO KUKAWMO KOL TIG EVIACELG TWV
PEVUATWY TIOU TO SlappEouv.

IT. MgBoboAoyia yLa alOKNOELS LE KLVNTHPES
1. Otav évag kwntipag eivat cuveepuévog 0to KUKAwUA Kal &€ OTpE-
detal, TOTE CUPUETEXEL OTO KUKAWUA HOVO HE TNV ECWTEPLKA TOU AVTi-
otaon r'. O vopog tou Ohm yla KAELOTO KUKAWUOL LOXVEL KO YPAPETAL WG
e&ne:
€=I'R, =I(R+r+1) (1)
omou | n évtaon Tou PEUMATOC TOU SLoppPEEL TO KUKAWUA, OTOV O
Klvntnpog 6e otpédetal.
2. Otav o KwNnTApag oTpEPETAL, TOTE AMOSISEL UNXAVIKN LOXU P
Av P, n LoxUG TIoU TIPOOPEPETAL OTOV KLVNTNPQ, Py N HNXaVLKA LoxUG
nou anobidel o kvntrpag kat Py n Beppuikr LoXVG oToV KvNTApPa, LoXUVEL:
Pnk = Pun

+P =VI=P +[
X e unx

O ouvteAeoTr¢ amodoonc Tou KvnTrpa ivat:

P P
0o _ “Hny (2).

o=
Psor VI
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Aupéva tpoBAnpato
MpoBAnua 1

H évtaon Tou peUpATOG MOV SLappPEEL Evav aywyo Sivetal ano t
oxéonl =10+ 2t (t oes, | og A).

a) Na yivel n ypadkn napactoon | = f(t).

B) Na Bpeite To poptio Mov mepva anod pia SLUtopn Tou aywyou
o€ XpOVO 5s.

Aven

a) H e€iowon | = f(t) eivar e€lowon mpwtou Babuol wg mpog t.
Emopévwe, n ypadikn tneg mapdactacn sivat euBeia.

Mot =0 eival | = 10A.

Mot =>5selvat | = (10 + 2 - 5)A = 20A.

H ypadikn tng mapdotacn ¢aivetal oto SutAavo oxnua.

B) H évtaon | Tou pevpatocg dev eival otabepn. Emopévwg, 6 pmo-
POULE VO XPNOLUOTOL|CGOUHE T oxéon g = | - t. To popTio g o nepva
oo Lo Statopn Tou aywyou amo t =0 wgt =5 s eivat (oo aplBuntika
LLE TO YPOUHUOOKLOOUEVO eUBadO otn ypadikn apactaon | = f(t).

Apa: q:%(10+20)5:>q:75C

MpoBAnua 2

Avo avtiotdoelg R, = 6Q kat R, = 3Q cuvbéoviou naparAnda. Ze
OELPA UE TO OUVSUACHO TWV aVTLOTACEWY cuvbéetal avtiotaon R, =
10Q kat apdAAnAa pe To GUCTNHA TWV TPLWV MPWTWV AVILOTACEWV
cuvbéetan avtiotaon R, = 4Q. Zta dkpa TG cuvdecpoloyiag edap-
poletan taon V = 36V. Na BpeBouv:

a) H .oodUvaun avtiotaon tng cuvéeopoAoyiag.

B) H taon ota akpa kaBs avtiotacng, n £€viacn Tou PEUHATOG
Tou Sappésl KAOE avtiotaon Kat n €viaon mou SdLappEeL TNV nnyn
tpododooiag.

Avon

a) Ovavtiotdoelg R, kat R, ouvdeovtat mapdMnAa (ox. ). H woo-
8uvapn avtiotaon R, divetal and tn oxéon:

111 R,R

=5t =Rp

— 2= Ry, =2Q
R12 Rl RZ

"R, 4R,

O avtiotdoelg R, kat R, cuvdeovtal og oelpa (o). B). H loobuva-
un avtiotaon R ,; elvau:
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Ot avtiotdoelg R . kat R, ouvéeovtal mapdaAnAa (o. v)
omote n wooduvaun avtiotaon R divetal and tn oxéon:

L1 1 _ o RxRy

_ — = R =30
R Ry Ry Ry +Ry

B) H évtaon | Tou pebpatog mou SLaPPEEL TNV TTNYN TPO-
dodooiacg katl tnv Looduvaun avtiotaon R unoAoyiletal pe
N BonBeta tou vopou tou Ohm oto KUKAwpa (6).

I=X:>I=EA=12A
R 3

Ot avtiotdocelg R, Kat R, €xouv Kown tdon, mou eival
ton He tnv tdon tpododoaciag V. Amd to vopo tou Ohm
uTtoAoyifoupe TG evtaocelg I, kat |, (oX. y):

V, Vv 36

R, R, 4
V
123 R123 12

Ot avtiotdoelg R, kat R, ouvdeovtal oe oelpd, onote
Slappéovtal amnod to idLo pevua, ou eival (oo e To pelpa

nou Slappeet TNV avtictaon R ,, (ox. B). AnAadn:

I123 =1, = I3 =3A

Edappofovtag to vopo touv Ohm yia TG avtiotdoelg R,
kat R, Bplokoupe:

V.
13:R—3:>V3:I3R3:>V3:3-10V:>V3:30V
3

V,
Ko I, :R—lz:>V12 =1,R|, = V), =3-2V= V), =6V

12

Ot avtiotaocelg R, kat R, ouvéeovtal maparnAa, ondte
€xouv kowvn tdon, mou eivat ion pe Tnv Taon V , (ox. a):

Edappodgovrag to vopo tou Ohm yia Tig avilotdoelg R,
kat R, Bplokoupe:

R, 6

\Y
12:—2:>12:§A:>I2:2A

R, 3
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MpoBAnua 3

Aivetal to StmAavo KUKAwpa. Ot TipuéG Twv HEA Kal Twv eocw-
TEPLKWV OVILOTAGEWV TwV MNywv givat € =1V, €, =2V, g, =
3V kair, =1Q,r,=0,5Q, r, = 0,33Q. Na BpeBoulv ta pebpata nov
Slappéouv KaBs KAASO TOU KUKAWHATOG Kat N dtadopd duvaput-
KoU V.

04

Avon

Bplokoupe toug kOUPoug Kal Toug KAGSOUC OTO KUKAwUA.
‘Exoupe Toug KOUPBoug A kal I kat toug kKAadoug ABT, AT kot AAT.

1) e k@Be kKAASO TOU KUKAWHATOC ONUELWVOUNE auBaipeta
pla popd évrtaong peEUUATOC.

2) Edapuolouvpue tov 1o kavova tou Kirchhoff yia tov k6upo A.
EXOUUE:

|, +1,-1,=0(1)

3) Edapuolovpe to 20 kavova tou Kirchhoff otoug Bpoyxoug
ABTA kat ABAA. Ma to Bpoxo MBAT:

€ +1r,+IR -& -Lr,=0(2)
Ma to Bpodxo ArAA:

-€, - L, +&; - Ir,-1,R, =0(3)

3

AUvoupe to cUotnua Twv eflowoswv (1), (2), (3) ondte mpokUL-

TITOUV OL TLMEG
5
[ =2A 1,=05A, 1,=5A
8 9

OL Tpelg evtaoelg eival BeTikég. AUTO onuaivel OTL ol Ppopeig
mou ekAE€ape avbBaipeTa apylkad eival oL CWOTEC.

B) H 6tadopd duvapikou V, Bpioketal we €§Aa:
V,-€,-1r,=V.=> V,-V =&, +1lr,
V,-V. = 2V +0,5A:0,5Q = V, =2,25V
MpoBAnua 4

Zto KUKAwpa tou SumAavol oxpuatog divovrat R, = 2Q, R, =
30, V=10V kat C = 1uF. Na BpeBOei to poptio Tovu nMUKVWTA.
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Aven

Y& KUKAWHO oUVEXOUC PEVHOTOC, O TIUKVWTAG AELTOUPYEL WG
Stakomtng. Emopévwe, to pevpa | & StakAadiletal oto onpeio
B, dlappéel Tig R, kat R, mou cuvéEovtal oe oelpd, evw n R 6¢
Slappéetal ano pevpa. Ano to vopo tou Ohm €xoupe:

1= v =1I= v =1=2A
R, R, +R,

H tdon V, ota dkpa Tou mukvwtr eival
V.=V, =IR = V_=6V
Apa g =CV_ = q=6uCb.
MpoBAnua 5

Fevvntpla pe HEA € = 100V Kol E0WTEPLKN avtiotaon r = 2Q
cuvdéetal péow avrtiotaong R = 5Q pE KvNTAPA ECWTEPLKAG
avtiotaong r' = 3Q. H évtaon Tou pEUNATOG IOV SLappEEL TO
KOKAWHQ, 0tav o Kwvntripoag otpédetal eival | = 5A.

a) Na BpeBei n évtaon I, Tou pevpatog mou Slappeet To
KOKAWHOQ, 0Ttav o Kwvntipog 8 otpédetal.

B) Otav o kwvntnpag otpédetal, va Bpedovv:

1. n WOXUG MOV MApPEXEL N YEVVATPLA

2. n W)XUG MoV MPOOHEPETAL OTOV KLVNTAPA

3. n Ogppikn LOXUG GTOV KLVNTAPA KOl 0TO KUKAWMA
4. n unXavikn woxvG Tou Kvntipa

v) Na BpeBei 0 cuvtedeot anodoong Tou KvntRpa.

7

Aban
a) Otav o Kwvntipag 6 oTpEPETAL, CUUUETEXEL OTO KUKAWUA
WC¢ WHLKA avtiotaon. Ao to vopo tov Ohm éxoupe:

E=['R,;, =2E=[R+r+r)=1, =10A (1)
B) 1. H 1oxUg mou mapéXeL n YEVVATPLA Elval:
P, =E1=500W
2. H wox0¢ mou nmpoodEpeTal oTov KlvnTrnpa sivat:
P =V.I=[E-1R+1)]I=P_=325W
3. H Bepuikn LoxLG oToVv Klvnthpa givat:

Py =1’ =75W
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H Bepuikn LoxV¢ oto KUKAwHA lvadt:
Py =R, =I*(r+1'+R) =250W
4. H unxovikn ox0¢ Tou Kvntnpa Bploketal wg €€NG:
Py =Py on + Py = Py =500W —250W =250W
(A P =P, +Py =P, =P —Py =325W-75W=250W)

y) O ouvteAeotng anodoong Tou Kvntnpa eivat:

P P

o=
darm K
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EpwtNOoELC - APOLOTNPLOTNTEC

1.

Inuewwote pe (X) tn owotn anavinon. Eva

HNXAVLKO avaAoyo tnG NAEKTPLKAG TNYAG

elvat:

a) o avBpwmog mou dnuloupyet pon odalt-
pL&lwv og cwAnva

B) n avtAla

v) n dtadopad mieong

6) n pon uypouL péoca o cwWARvVa

1

. INUElWOTE Pe (X) TN owoth amavinon. Av

€va XaAKwvo oUpua StmAwBel ota duo, tote
n €81k Tou avtiotaon:
o) mapapével otabepn
B) SumAaocialetal

y) unodunAaocialetal

6) unotetpanAactaletat

i

. INUElWOTE Pe (X) tn owoth anavtnon. O vo-

pog tou Ohm yla avtiotatn LoXUeL otav:

a) n t@on tou eivat otabepn

B) n Bepuokpacia Tou eival otabepn

y) 0 BepuUIkOG ouvteAEOTNC avtiotaong siva
otaBepog

6) n Beppuokpaocia avavetal

11l

il

.Inuewwote pe (X) Tn cwoth amdavtnon. Av

UELWOOUE TNV avTioTtaon MLOG NAEKTPLKAG
Bepudotpag, TOTE N LOXUG TNG:
o) LELWVETOL

B) avéavetal

y) mapoapével otabepn

6) undeviletatl

1l

. ZNUELWOTE HeE (X) Tn owotA andavinon. Av n

TAon ot AKpa pLog aviiotaong SumAaola-
{etal, TOTE n BepuodTNTA MOU EKAVETAL OTOV
(610 xpovo, petaBaAAetodl:
) 100%
B) 200%
y) 300%
8) 400%

1

. Na onuewwoete () ot owoTEG Kat (A) oTLg

AovOaoUEVEC MPOTAOELG.

a) H mpayuatikry dopd tou nAekTpLkoL
pevpatog eival n popa Kivnong Twv
eAevBEépwv nAektpoviwv

B) H nAektplki mnyn mapayet
nNAekTpLKA doptia

v) H évtaon tou nAeKTPLKOU PEVUATOC
SlvetaL amo tovtimo I =q - t
KoL oto S.l. petplétal og A

8) H taxutnta SltoAicBnong toovtat
LE TNV TOXUTNTA TOU GWTOG

Jo 0l

. Na onupewwoete (2) 0TI OWOTEC KAl (A) oTIC

AavOaopUEVEG TPOTACELG.

o) To BOATOUETPO £XEL HEYAAUTEPN
avtiotaon ano 10 AUNEPOUETPO

B) O 1og kavovag tou Kirchhoff
elval ouvénela tng apxng datn-
pNONG TNG EVEPYELAG

v) To BoAtouetpo ocuvdéetal oTo
KUKAwpa TopaAAnAa, evw TO
OUTIEPOUETPO OE OELPA

8) O 20¢ Kavovag tov Kirchhoff
elval ocuvénela Tng apxng datn-

pnong tou ¢optiou

0 U

. Na onupelwoete (2) 0TI oWOTEG Kal (A) oTLg

AovOaoUEVEC TPOTAOELG.

o) OL 6pOL «AVTLOTATNGY» KoL
«oavtiotaon» Tautilovtal

B) H avtictaon evog aywyou e€apta-
TOL ano tn Beppokpaocia tou

v) H eldwkn avtiotaon e€aptatat
oo Ta YEWHUETPLKA OTOLXELO
TOU aywyou

8) Evag avtiotatng £xeL avtiotoon
10Q

1

1]
1]

. Na KQVETE TIC AVTLOTOLXIOELS TwV PUOLKWV

HeyEBWV KAl TWV HoVASwWVY HETPNONG.

1) doptio q . . a) w
2) évtaon | . . B) C
3) taon V . . v) J
4) evépyela W . . 8) A
5) toxucg P . . €) \%

6) HEA €
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11.

12.

13.
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Na onpelwoete (2) 0TIg cWoTEG Kal (A) OTLG

AovOoopUEVEC TPOTAOELG:

o) H petapAnti avtiotaon umopel
va AELTOUPYNOEL KOL WG TTOTEVOL-
OUETPO KOL WG POOOTATNG

B) To movtevolopeTpo sivatl pubpuL-
0TNG TAoNG

v) O poootdtng eival puBuLOTAG
NAEKTPLKOU PEUUATOC

8) 1o poootdatn OAn n petaPAn-
T avrtiotacn Olappéetal amod
pevpa

il

1

Mola avtiotacn eival peyaAuTtepn, NG
NAEKTPLKNC Koullvag f} Tou NAEKTPLKOU Aa-
untipa dwtiopov; Na Stkatoloynoete tnv
anavtnon oag.

Evag avtiotatng SloppEeTal ano pevuua.
Na onuelwoeTe (2) 0TI CWOTEC Kal (A)oTLg
AovOaoUEVEC MPOTAOCELG.

@R )

B)P=V-I -
V-1

V)P::—?— [ ]

SHW=V-I-t [

Mua nAektplkn Beppdotpa Stappéetal anod

pevua.

No onUeLWOoETE (Z) 0TI CWOTEC KaL (A) oTLg

AovOaoUEVEC MPOTAOELG.

a) To mood BeppotTnTag MOV EKAU-
gL n Beppaotpa oto meptfailov
LooUTaL E TO TTOCO TNG NAEKTPL-
KNG eVEPYeELAC TTOU amoppodd

B) To mMocd BepuoTnTAG MOU €KAU-
gL n Bepudotpa oto meptBaiiov
elval avaloyo pe tnv évtaocn tou
PEVUATOC TIOU TN SlappEst

Y) N oxu¢ tng Bepupdotpag eivat
ovaAoyn tTnG aVILOTAONG TNG

1

1]
1]

14. Mua nAextplkn kouliva avaypddel Ta oToL-

Xeta «2KW, 220V». Noto TLun mpémeL va XL
N aodAAELA TNG, OV OTO EUTIOPLO UTIAPXOUV
aodadleieg 1,2,4,6,8,10,15,25,35A;

15.

16.

17.

18.

19.

20.

INUELWOTE PE X TN CWOTA anavtnon.
a) 1A

B) 6A

y) 10A

8) 25A

No KAVETE TL( OVTLOTOLXIOELS METOEL TWV
HeyEBWVY Kal TwV TUMWV TIou avadpEpovTal
o’ évav avtiotatn:

1

1) tdon o« o a) VI
2) £€vtaon o« o B) I’RAt
3) evépyelad o . V) V/I
4) LoxUg o« o 5) V/R

. £) I-R

Ot Adurmeg Tou omitiol pog cuvbéovtal o€
oelpa n mapaAAnAa; Na Sikatoloynoeste
TNV anavinon oog.

AUO avTLOTAOELG oUVOEOVTOL OE OELPAL.

Noa onpelwoete (2) 0TIC CWOTEC KoL (A) oTLg
AovOaouéVeC MPOTACELG.

a)R, =R, +R, [ ]
BIV=V, -V, [ ]
V)I=1 +1 ]
§)V=V, +V, L]
AUo avtiotacelg cuvdéovtal mapAaAAnAa.

Na cupnmAnpwoeTe (X) 0TI OWOTEC Kat (A)
OTIC AavOaoUEVEG TPOTACELC.

_Ri'Ry
a)RM_dh+R2 ]
B)V=V, -V, ]
V=1 +1 [ ]
V=V +V, 1]

Exoupe TEOOEPLC (OLOUG OVTLOTATEG HE

avtiotaocelg 10Q. Mwg MPEMEL va TOUG OUV-

6€o0uE, WOTE N OALKN aviioTaon TnG ouv-

deopoloylac va eivat:

) 40Q

B) 2,50

y) 10Q

8) 250

InUELwOTE He (X) TN owoTh andvtnon.

Ta XOpOoKTNPLOTIKA HLag NAEKTPLKAG TtNYAG

elvat:

a) N nAektpeyeptikn SUvapn Kot n ]
LoxUg

i



21.

22.

23.
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B) n nAektpeyeptiky duvaun Kal n ]
TIOALKA TAON

y¥) N OALKA Tdon Kot N EowTepkA avti- [ |
otoon

6) n nAextpeyeptikn Sduvapn kat n [ ]
E£0WTEPLKA AVTIOTAON

Inuewwote pe (X) TN owoth anavtnon: HAe-
KTpKN mnyn ue HEA 10V ouvbéetalue e€wte-
pLKN avtiotaon 8Q), omoTe n MOALKH TAON TNG
elval 8V. H ecwteplkn tng avtiotaon ivat:

a) 10
B) 2Q
y) 3Q
8) 40

LU

Na onuewwoete () 0TI oWOoTECG Kal (A) oTLg

AavOOOUEVEG TIPOTAOELC.

a) Otav pla nAektplki mnyrn ouvdé-
ETAL O NAEKTPIKO KUKAWHA €XOU-
HE TApOywyn EVEPYELOG amod TO
unéev

B) H TR t™¢ HEA piag nAEKTPLKAG
nnyng e€aptdatal and ta otolxEla
TOU KUKAwATOG, ou tpododotel

y) To ywopevo E€-1 Silvel Tnv LoxL NG

1]

1]

Avtiotaon
110
(Q)
loxUg
110
(W)
25. JUUTTANPWOTE TOV MOPAKATW TIVOKOL:
P(W) [P(KW) | t(h) |W(KWh)
®eppocipovol 3000 1
Kov(iva 2000 1
Aopmtipog 60 1
Yvyeio 100 1
26. JUUTTANPWOTE TOV TMOPAKATW TIVOKOL:
AY
R Q —
I
A
w
q
w

mnyng
8) Méoa amo tnv mnyn S&LEpxovral
NAEKTPLKA dopTia

Na onuelwoete (Z) ot owoTeg Kat (A) oTLg

AavOaouEVEG MPOTACELG.

H moAwkn tdon plag mnyng eivat ton pe tnv

HEA tng mnyng, otav:

a) H iinyn &€ Slappéetat anod pevua

B) H ecwtepikn avtiotaon tg MNYAg
elval apeAntéa

y) Ot mtéAoL tn¢ mnyng eivat Bpayuku-
KAWMEVOL

6) H mtnyn ouvoEETal e QUMEPOUETPO [ ]

1]

24. JUUTTIANPWOTE TOV MOPAKATW TtivaKa:

TnAebdpaon
220

Wuyelo

220

Jibepo
220

Tdon (V)

‘Evtaon

(1) !

27.

28.

29.

Na onuelwwoete pe (X) TN owoth anavinon.
H évtaon tou pevpatog mou SlappEet Evav
aywyo divetal amo tn oxéon: | =1 + 2t (S.1.).
To doptio mou Siépxetat and pia diatoun
TOU aywyoU o€ xpovo At = 3s elvat:

a) 7C [ ]
B) 21C 1]
y) 3C 1]
8) 12C [ 1]

AloBeToupe TEOOEPLG avTLoTAoEL R, = 60Q,
R, = 20Q, R, = 20Q kat R, = 35Q. Na Bpeite
TIWG TIPETIEL VAL TLC CUVOEGOULE yLaL VOL TIETU-
Xoupe oAk avtiotacn R, = 59Q.

H xopaKTnpLoTIK KOUTIUAN HLOG NAEKTPLKAC
TiNYNG ouvexoug pevpatog V = f(l) paivetat
otn dumAavn elkéva. Na Bpeite tnv nAekTpe-



30.

31.

32.

33.
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YEPTLKA SUvaUN TNG TINYNG KOL TNV ECWTEPLKN
¢ avtiotaon.

JUUTTANPWOTE TA KEVA OTLG TTOPAKATW MPOTA-
OELC.

Ta eAevBepa EEpuyav amo tnv
€NEN Tou Kal Klvouvtal
TPOG OAEC TIG KATeEVOUVOELS. Ta BeTikA LOVTA
YUpw amo KaBoplopéveg BEoelg
TPOG OAEG TIC KATELBUVOELG PE TTAATOC TIOU
pE tn Beppokpaocia. H
TwV HETAMN WV odeileTal ota eAeUBepa nAe-
KTpOVLAL.

JUMITANPWOTE TO KEVA OTLG TTAPAKATW TPOTA-
OELC.

Kivnon Twv eAeuBépwv nAekTpo-
viwv otov oywyo ovopaletal nAe-
KTPLKO pevpa. Attia elvat n H dopa
Kivnong twv nAektpoviwv AEyETaL ................
dopa tou NAekTplkoL peVATOC.

JUUTTANPWOTE TA KEVA OTLG TTOPAKATW MPOTA-
OELG.
H évtaon tou pelvpoto¢ opiletal amd Tov

H évtaon tou pevpatog ekppaleL To
S1EAeuong Tou nAektplkol doptiou amod o
KABetn Slatopn evog aywyou.

JUUTTANPWOTE TA KEVA OTLG TTOPAKATW MPOTA-
OELG.

O 1o¢ kavovag tou Kirchhoff Statunwvetat
w¢ €€NG: To alyePplkd aBpolopa Twv evtd-
OEWV TWV PEUMATWV TIOU o’ éva
KOUPo LoolTal Pe TOo ABpoloPa TWV EVTAOE-
WV TWV PEVUATWY TIOU ar’ autov.
Elvat ouvénela tng apyxng diatnpnong tou

O 20¢ kavovag tou Kirchhoff Statunwvetat

34.

35.

36.

37.

w¢ €€n¢: To abpolopa twv dtadopwv duva-
HLKOU KOTA UAKOC HLOG Stadpopung
0’ éva KUKAwH LooUTOlL UE
Elval ouvénela tng apxng Statnpnong tng

JUUMANPWOTE T KEVA OTLC TIAPOKATW TPOTA-
OELC.

H avtiotaon evog aywyou opiletal amo tov
Y10 S.I. n povada péEtpnong
NG aviiotaong eivat to
H avtiotaon evog aywyol ekdpalel T
TIOU OUVAVTA TO NAEKTPLKO peupa
otav SLEPXETAL LECA QIO AUTOV.

O 6lo¢ o0 HETOAANKOG aywyog Agyetal

TwV eEAeUBEPWV NAEKTPO-
viwv pe ta BeTika ovta.

ZUMITANPWOTE TO KEVA OTLG TTOPOKATW TIPOTA-
OELG.

Otav tpeLg avtlotaoelg cuvdEovtal o€ OELpA
toxvouv:

................ Kal amnod
14 o [P
Otav TPELC AVTIOTAOCELC cuvdéovtal Ta-
pAAANAa toxvouv:

a)l, = ..

BV, = e,

VIR, = i,

6) H oAwkn avtiotaon €ivat ................ Kall ano
L4 o [PUP

ZUMITANPWOTE TA KEVA OTLG TTOPOKATW TIPOTA-

OELG.
Avdloya LE TOV TPOTMO Tou TapeUBAaAAe-
TOL 0TO KUKAwHA N puButotikn (LetaBAntn)
avtiotaon Asttoupyel ite wg puBULOTAG TNG
TAONG KOL AEYETAL ... , €lte wg puduUL-
OTAG TOU NAEKTPLKOU PEVPATOG KAl AEyETal

TAOELG.
H 1ox0G tou nAeKTpLlkoU pelpaTOC opileTal
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39.

40.
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aTto TOV TUTIO ...

210 S.I. n povada pETPNONG TNG LoXVOG sival
Lo JRU . Mo kKABe ouokeun LOXVEL O TU-
11 (0 G . Av n ouokeun elval avtlota-
NG (WHLKN QVTLOTAON) TOTE LOXUOUV aKOWN

1Kwh eivat n
pLa cuokeun oxvog 1Kw otav Asttoupynoet

JUUMANPWOTE T KEVA OTLC TTAPOKATW TPO-
TAOELG.

H nAektpeyeptikry SOvaun € pag mnyAg
Slvetal amd ToV TUTIO ... KaLl amnod tov
Exppalel tnv ava povada
................ NAEKTPLKI) EVEPYELQ, TIOU TIPOOGE-
PEL N TINYNA OTO ...cceveneee. N tnv ava povada
NAEKTPLKN oYXV, TIOU TIPOOGEPEL
N TNYN OTO .eoveerernenee. H o avtiota-
on TNG MNYNG EKDPATEL TN ..ovvveeenene TIOU OU-
VOVTA TO NAEKTPLKO pelpa, OTav SLEpXETAL
HEoa amo TV mnyn.

JUMTTANPWOTE T KEVA OTLC TTAPOKATW TPO-
TAOELC.

‘Otav n 610606 gival KaAOg aywyoc, TOTe AEUe
OTL EWVAL ovvererrenene noAwpévn. Otav n bio-
80¢ ival KaKOG aywyog, TOTe AéUe OTL lval
moAwuévn. H &lodog amoteAeital
arno 800 SLaPOopPETIKOUG ................ mou Bpi-
oKovTal o€ oTevr emadn.

MTopelTe Vo KOTOOKEUAOETE €val ATAO KU-
KAWMQ, XpnoldomolwvTtog udia pmatapia
«TAOKEY 4,5V, éva AQUTTAKL KOVOVLKAC AEL-
Toupyiag 4,5V kat kaAwdla, Tou ota Akpa
TOUG £XOUV KpokoSelAdKLa. MNavw og €va Ko-
vrpanAaké dtaotdoewv 30cm x 30cm mepi-
Tou, kapdpwvete tpla kapdakia A, B kat yLa
VOl OTEPEWOETE TO AQUMAKL, Onw¢ dailvetal
0TO KUKAwA tTNG SUTAQVAC ELKOVOC.

To éva KaAwdLo cuVSEeL To BETIKO TTOAO TNC
TiNYNG ME To kKapdakL A i B kat to aAAo cuv-
S€€L ToV apvnTLKO OO TNG TINYNC LE TO Kap-
dakt . Mmopeite va avolyete 1| va KAsivete
To KUKAwpa Pyalovtag éva KPokKoOELAAKL
oo TOV avtioTtolo TMOAO TNG umataplag.
Mropeite emiong va mapeuBarAete €va Oi-

OKOTITAKL 0TO onpeio A tou KaAwdiou Kal e
OUTO VO aVOLYETE N VA KAEIVETE TO KUKAWWAL.

41. Me €va BOATOUETPO, UETPAOTE TNV TAON V,

oTa AKPO TNG WIATapilag, TTou XPNoLUoTOoL-
NOATE OTNV TponyoUUevn dpactnplotnta,
TPW TN OUVOECETE PE TO AQUITAKL KOl KO-
Taypayte tnv £voelEn. Metd UETPrOTE TV
tTaon V,, ota AKpa TNG UmoTapilog, EVw TO
KUKAwUA glval KAELOTO (to Aapmakt avaPel)
KOl ONUELWOTE TNV €VOeLEn. TL MapATNPELTE;
AlkalOAoynoTe TNV amavtnon cog.

ATO TO €PYOOTHPLO TIAPTE TPELG OVTLOTAOELG
Tou €xouv OLAdOPEC XPWUATLKEG AWPLOES
otnVv enipaveld Tous. Me BAon TO XPWHATIKO
Kw&LKA UTIOAOYLOTE TNV avtioTacn toug. Me
TO TMOAULLETPO LETPNOTE TNV AvVTioTAOH TOUG.
TLmapatnpeits;

TLTLUR €XOUV OL AVTLOTAOELG TIOU T XPWHATA
TOUC eival:

a) kadg, LoUPO, KOKKLVO, QLOT L

B) moptokaAl, TopToKaAL, TPAGCIVO, ACH L

y) kitpwo, pwp, kadg, aonut

44. 3tn duthavn swkova paivetal n KaAwdiwon

€voG SLadpopovu.

o) Na e€etaoete av n Aaumna avapet.

B) e moloug cuvduacopolg BEcewv Twy dla-
KOTITWV avapet n Aduna;
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45. XpnoLuomowwvToc pia pmatapia, SUo Aapmakio
kal Suo Slakomrteg SU0 SPOUWY KATAOKEUAOTE
TO TMOPAKATW KUKAWUA KAl CUUTTANPWOTE TOV
avtioTtolyo mivaka, BEtovtag 1, 6Tav To AapmakL
dwtoBoAei ka0, 6Tav to AapmakL eivat cfnoto.

ATAKOIITEX AAMITAKIA
A B Al A2
X X
X Y
Y X
Y Y

46. XpNnOLLOTIOLWVTAG pia pratapia, Eva SLakortn,
pta Stodo kat Evo AoUTIAKL KATOOKEUAOTE TO KU-
KAwpa (a). TLmapatnpeits;

Tt Ba mapatTnPAoETE av AVTIOTPEYETE TN ocuveon
NG dLodovu;

47. To Bepuiotop (thermistor) eivatl éva nAektpo-
VIKO OTOLXELO, TOU OToilou N avtiotoon HUETA-
BaAAetal évtova pe tn Bepuokpaocia. Xpnot-
HOTIOLEITAL OTA NAEKTPOVIKA KUKAWUOATA WG
aloBntpoag avénong tng Bepuokpaociag. Ztov
TIOPAKATW Tiivako avaypddovtal Ta anoTeAE-
opata evog melpapatog W éva Bepuiotop.

0 (°C)| 23|37 |47 |57 65|76 85|90 (100

vy s|s|s|s5|s5]5|5]5]5
I (mA)| 15|24 31[37 /45|56 677387
R (Q)

o) Yriohoyiote tnv avtiotaon yla kabe Bep-

HoKpaoia Kol oXeSLAOTE TN XOPAKTNPL-
OTIKA KapmuAn | = f(V) ywa to Beppuiotop.

B) Nwg petaBaAAetal n avtiotacn tou Bep-

Hiotop pe tn Bepuokpaocia;

Y) Koto.okeu Ao te To mMapakATw KUKAWUA, TO

48.

OTolo XPNOLUEVEL yLO TNV TTPOCTACLA TNG
OUOKEUNG X amo unepBéppavon. Na €n-
YNOETE ylati pla aocuvnBlotn avénon tng
Beppokpaciag Ba kapel tnv achalela
kal Ba dlakomel n kukAodopia tou pev-
HOATOC 0TO KUKAWHAL.

To ¢dwtootoeio (photocell) sival éva
NAEKTPOVLKO OTOLXELO, TOU OToloU N
avtiotaon petaBaAAetal pe tnv avénon
NG €vtaong Tou GwToG. XpnOoLUOTOLEL-
TaL 0TA NAEKTPOVIKA KUKAWUATA WG al-
oOntipag avénong tG. 2Tov MAPOKATW
miivaka avaypdadovtal Ta anoteAéouata
€VOG TIELPALOTOC HE £va GWTOoTOLXELO.

Eninedo
évtoong (1| 2 | 3 | 4| 5|6 |78
YOR 1 1S

v) |5/5|5|5|5|5|5]5

I (mA) |2(2,8|3,3|3,7(39(4,1|4,3|4,4

R (Q)

a) YroAoyiote tnv avtiotaon yio kabe
eninedo évraong Pwtog kat oxedi-



AOTE TN XOPAKTNPLOTIKA KAUTUAN | =
f(V) yLa to pwtootouyeio.

B) Nw¢ petaBalAetal n avtiotacn tou
dwtootolyeiov pe to eminmedo €vra-
ong dwtdg;

y) 2xedLdoTe Kal UAOTIOLNOTE €va OAO
KUKAwUa, oto omoio Ba xpnolpormnot-
NoeTe To PWTOOTOLXELD WG aLoOnTrRpa
dwrtoc.

49. Epyactnplakn &paoctnpiotnta - HAe-
KTPLKA aopaAela
A. AtartoUpLeva 6pyaval Ko UALKA:
1. Eva tpod0od0oTikO cuvexoUC PEUUOTOC
Kol LeTOBANTAG TAONG.
2. TEooepLg SLOKOTITEG.
3. ZUppa amo XpwWHOVIKEALVN SlapETpou
d=0,15mm.
4. Avo haumtnpeg B kat [ pe xopaktnpt-
OTIKA Asttoupyiag 42V/60W.
5. KaAwdla ocuvdeong.
6. HAektpLkn aodalela.

B. EKTéAEON MELPANATOC
B,.
1. Katookeudl{oupe To KUKAWLO TOU Tapa-

KATW OXAUATOG.

2. KAeivouue toug Slakomreg 6 kat 8, Kai
puBuiloupe TNV TAON TNG TTNYNAG, WOTE O
Aaurmntipag A twv 40W va Asttoupyel ka-
VOVLKQ.

3. KAeivovtag toug Suakomrteg 6, kau 8,
ouvdéoupe mapaAAnAa oto Aaumtripa A
Toug aAAoug SVo Aaumtipeg B kat I twv
60W, onote €xoupe UTEpPOPTLON TOU KU-
KAWMATOG.

MAPATNPOUKE OTL ..vveerrrrrernenes

4. AmnokaBlotoUpE To KUKAwHO cuvdEovTag
VEO OUPUO XPWHOVLIKEALVNG, LE Toug SLa-
KOTLTEG 6, Kal 6, AVOLKTOUG KO TOUG & KaL
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8, kAewoToUG. 2uvdeoupe Ta onueia K kat A tou
KUKAWUATOG HE Eva KOAWSLO, TTOU €lval aywyog
OUEANTEQC OVTLOTAONG, OTIOTE EXOUE BpayuKU-
KAWL
MapaATNPOUUE OTL ..veeerereerrneene
5. AmtokaBloToUPE TO KUKAWWA, CUVOEOVTAG OTN
B€on Tou CUPUATOC XPWHOVIKEAIVNG pia aoda-
Asla Twv 2A. Juvdéoupe ta onuela K kat A tou
KUKAWHATOG HE €va KaAwdlo, TIou €ival aywyog
OUEANTEQC aVTIOTAONG, OTIOTE £XOULE BPOXUKU-
KAWL
MapATNPOUUE OTL ..uverereerrenenee.

I. Epyaoisg

1. Mlati xpnotpomnotovvtal ot aohAAELEG;

2. TLonualvel n évéeln 20A navw oe pia acha-
Aswa;

3. Nw¢ ouvdéovtal ol aoPAAELEC OTNV OLKLAKA
EYKATAOTAON KAl YLOTE;

4. Mol 6ev mpémnel va emiokeualovtal oL TNKOUE-
VEG AODANELEC;

5. Zto KUKAwpa tou oxuatog eivat V = 120V, R,
=10Q kat R, = 40Q.

o) Na Bpeite Tnv €vtaon Tou peVUATOG TTOU SlappéE-
€1 TO KUKAWMO KOL TNV TAON oTa AKpa KABe avTti-
otaong.

B) Av mapaAAnAa otnv R, cuvbéooupe avtiotaon R
= 120Q, va Bpeite TNV £vtacn Tou PEUUATOC TTOU
SLopPEELTO KUKAWHA KOL TNV TACN OTO AKPOL KABE
avtiotaong.

v) Av mapdAAnAa otnv R, cuvdecoupe avtiotaong
R’ =40Q, va Bpeite TNV €vtaon Tou peUUATOC TTOU
SLaPPEEL TO KUKAWUA KAL TNV TAON OTA AKPa KABE
avtiotaong.

8) Av mapdAAnAa otnv R cuvdéooupe aywyo apeln-
Téag avtiotaong R = 0 (BpaxukukAwua), va Bpeite
TNV €VTaon TOU PEUUATOG TTOU SLaPPEEL TO KUKAW-
HOL KOlL TNV TAON oTa AKpa KABe avtiotaong.

€) Av petal twv onueiwv A kat B umtdpyxel aopaAela
10A, o€ moLa Ao TLC MPONYOULLEVEG TIEPLITTWOELG
n aodpdaAela «kailyetay;
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50. Epyaoctnplakn dpactnpiotnta - NopogJoule 7. KAeivoupe to Slakomtn kot EQVAMaTApE TO

XPOVOUETPO.
A. Antattoupeva opyava Kot UALKA 8. Metd ano xpovo At = 4min = 240s avoi-
1. Eva tPod0odotikd cuvexolG PeUUOTOG Kal YOUUE TO O&LOKOMTN, OVAKATEUOUUE TO
HETAPBANTAG TAONG. VEPO KOl CNUELWVOULE TN VE Bepuokpa-
2. Evag Stakomtng. ola Tou.
3. 'Eva aumepOPEeTpo KAlpakag 2,5A. Elvau 8, = .o,
4. Ao oUpUOTO XPWHOVIKEALVNG Le uRkn 30cm H ouvoAikn petaBoArn tng Bepuokpaciog
kol 60cm o€ oxnua eAatnpiou. elvat: A0=6,-0, .
5. 'Eva oykopetplkd motrpl 150 me.
6. 150m/ amooTaypEVO VEPO. B,.
7. Eva xpovopuetpo. 1. EnmavaAappBdavoupe amnod tnv apxn to neipa-
9. KaAwdia cuvdeonc. Ho, UE TNV 6la moootnta vepou (150me),
10. Avadeutnpag. To (610 oUpua (xpwpovikeAivn), Tov 6Lo
XPOvo (240s), aAAQ pe pevpa Eviaong 2A.
B. EKTéAeon MELPANATOG Elvat 6, = e
1. Kataokevaloupe tO KUKAWpA Ttou &SutAavou KAL: B, = oo
oxnuatog cuvbeovtag oToug MOAoUG A kal B tou H petaBolr Beppokpaociag eivat: A6 =6, -
tpododotikol To cUpua Twv 30cm, TO AUTEPO- (S S

LLETPO KOl TO SLAKOTTN O€ OELPA.

1. EmovaAopBavoupe amo tnv opxn To TMei-
papa, e Vv dla moootnta vepou (150
m¢ ), Tov i6lo xpovo (240s), tnv idla évta-
on pevpatog (1A), aAAd pe To cUpUA TWV
60cm.

KoLL: 62 S e

. ZupnmAnpwvoupe 150m¢ amootaypévo vepod H petaBoAn tng Beppokpaciag sivat: AB =

0TO TMOTAPL KoL TormoBetou e To cUpUA, To Bep- 0,-0. = e,
UOUETPO KAl TOV avadeuTpa LECA OTO TIOTHPL,
TPOCExovTaG va pnv ayyilouv ol omeipeg tou T. YmoAoyiopoli

oUPHUATOG HETAED TOUG. ATO 0o BepeAlwdn vopo tng Beputdopetplog
KAelvoupe To Stakormtn kat puBuifoupe tnv taon Q = mcA6, 6mou m n pala Tou vepou, AB n
NG TNYNG, £T0L WOTE VA TIEPVA PEVUA EVTAONG petapoAn tng Bepuokpaciag kat Q n Bep-
1A a6 to KUKAwpa. Avolyoupe To Stakomtn. potnta o€ cal, va umoloyiocete ta mood
AvOKATEVUOUE LLE T(POCOXH TO VEPO LLE TOV ava- Bepuotntag Q, kat Q, tou ekAuBnKkav ano
SeuTnpa KOl ONUELWVOUE TN Beppokpaacia Tou. TO oUpua KAl tpoodEpOnkav oto vepd. Na
Elvau 0, = . OUUTTANPWOETE TOUG TTAPOKATW TIVOKEG.
tK;\;LVOUHE TO SLOKOTITN KOl TIATAWE TO XPOVOUE " v o

MeTa amno xpovo At = 4min = 240s avoilyouE TO 240s

SLOKOTTN, AVOKATEUOUUE TO VEPO KAl ONUELW- 480s

VOULE TN Véa Bepuokpaacia tou.

Elvat: 8, = oo MAPATNPOUE OTL .o

H petaBoln tng Bepuokpaciog eivat: A8 =6, - 6,
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I A® Q
1A
2A

30cm

60cm 2R

A. Epyaoieg

1. Nooo tolg ekatod (%) peTaBAAAETAL TO TTOCO

BepUOTNTOC TTOU EKAUETOL OTTO £VAV OVTLOTA-
TN, OTAV N TAON O0TA AKPA TOU SUTAACLOOTEL;
Mou odeiletal To pawvopevo Joule, dnAadn
N €KAucn BepUOTNTAC OE UL WHLKH avTioTa-
on mou Slappéetal and pevua;

Mola cuokeun €XeL LEYaAUTEPN avTioTaon, N
NAeKTPLKN Kouliva 1} n Adumna ¢pwTtlopol Tou
dwpatiou pag;

Na SLKaLoAOYHOETE TNV AMAVTNON OaG.

@éAoupe va BepUAVOULE HLOL TTOCOTNTA VE-

pou arno Beppokpacia B, oe Bepuokpasia 6,

(6,>6,). tnv mpw1tn mepintwon xpnoLuonoL-

oUME avTioTtatn avtiotaong R, kat otn 6gv-

TEPN TEPLIITWON XPNOLUOTIOLOUUE AVTLOTATN

avtiotaong R,, ue R, > R,. H tdon tou Sikto-

ou ival otaBepn.

a) Ze mola mepimtwon €XOUUE UEYAAUTEPO
KOOTOG;

B) 2 mola mepintwon n B€puavon Ba Siap-
KEOEL TIEPLOCOTEPO;

Mati ot aywyol mou tpododotouv éva nAe-

KTPKO KUKAWUA Topapévouv YPuxpotepol

Q1o TIG NAEKTPLKEG OUOKEUEC BEpUaVONG TTou

ouvO€ovTal 0TO KUKAWHA, av KoL oL aywyol

autol dlappéovtal and iong évrtaong nAe-

KTPLKO peLQ;

Na kavete tn ypadlkn mapaoctaocn tng Oep-

MOTNTAC TTIOU EKAUETAL G’ €V QVTLOTATN, WG

ouvaptnon:

o) TNG €VTOonG TOU PEVUATOC TTou Tov Slap-
pEeL

B) tnc avtiotaoncg tou

Y) Tou XpOvou Aettoupyiag.

7. 3 moloug mapayovieg odpeilovtal ta odpal-

pota Katd tn Sle€aywyr) Tou MELPAPATOG;
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MpoBARpata

1. ‘Evag nmukvwtng xwpentikotntag C = 20uF ouv-

Séetal pe mnyn taong V = 24V. Amocuvé£oupe
TNV TNyN Kal cUVEE0OUE TOUG OTTALOMOUG UE
olpUa, ONMOTE O MUKVWTING ekpopTileTal ot
Xpovo At = 0,02s. Na Bpeite Tov aplBuo twv
NAEKTPOViWY, IOV TtEPVAVE amod pLa dtatoun
TOU aywyouU Kol Tn HECN £VTOon TOU NAEKTPL-
koU pevpartog. Alvetal: q_=-1,6:107°C.

Na PBpeite tnv €vtaon Tou PELUATOG,
AOyw TNG Kivnong Ttou nAekTpoviou ToOU
atopou Tou Uudpoydvou, av n ouxvotn-
Ta TepLoTpodng tou elvat v = 5,8:10Hz.
Aivetat: g =-1,6:10"°C.

Na Bpeite Tn péon taxvtnta (taxvtnta Slo-
AloBnong), he tnv omolia Klvouvtal T €AEV-
Bepa nAektpovia péca o’ €va PETAAALKO
oywyo, O ouvapTnon HE T €EAC HEVEDN:
a) I: évtaon Tou peUMATOC TTOU SLOPPEEL TOV
aywyo, B) n: o aplBuog twv eAeuBEpwv nAe-
KTpoviwv ava povada Gykou Tou aywyou, y)
S: epuPado datoung tou aywyou, 8) q : dpop-
Tlo TOU NAeKTpOViOU.

AplBuntikn edpappoyn: | = 16A,

n =810”n\/cm? S = 1mm?, q = -1,6-10"°C.

210 mMopaKkAtw Slaypappa £xel mopaoctadel
ypadLKa n €vtaon Tou pevpatog | o cuvap-
ton pe ™ dtadopa duvautkol V ywa duo
XaAKwa cUpuata 2, KaL X, Tou £€X0ouV To i8lo
HNKoG. Av To epuBabo dratoungtou 2, eivat S,
=0,2mm?, va Bpeite to euPado Statoung tou
2

2

10.

Na KAVeTe TN ypadLki mapdoTacn TG avTi-

0oTOONG EVOG OywyoU O cUVAPTNON UE:

o) TO PNKOG TOU

B) to epPado dlatoung Toug

y) TNV Tdon ota AKpa Tou

8) tnv évtaon tou pevpatog mou tov Slap-
pEEL.

‘Eva cuppa and AeuKkOXpUCO EXEL UAKOG ¢ =

10m kat pala m = 3,6g. Na Bpeite tnv avti-
oTaoN TOU CUPHOTOG, AV N TIUKVOTNTA TOU
Aeukoxpuoou eival d = 21g/cm? kal n €8LKN
Tou avtiotaon p = 9-:10%Q-m.

‘Eva aUppa anod oiénpo €xeL avtiotaon R =

40Q kat pnkog ¢ = 2m. ALWVOUUE To clpUA
Kal ptiayvoupe é€va aAAo, mou BEAouUE va
€xeL avtiotaon R’ = 160Q. Na Bpeite T0 uA-
KOG Tou ¢'.

Ye mola Beppokpacia B n TR NG €LOLKAG
avtiotaong Tou XaAkou yivetal SumAdoia
amo TNV TN, ou €xeL oe 0°C; loyvel to (6lo
yla GAoU¢ Toug XAAKLVOUG aywyoug, aveéap-
T and tn popdn Kol to pEyeBOC TOug
loxUeL To 1610 yLa aywyouc, ou eivat amo Si-
apopeTIKO UALKO; Alvetal o BepULKOG ouvTe-
Aeotrig avtiotaong a , = 3,9-10grad™.

2Ta AKPa EVOG cUpUATOG EPapPUOlOUUE OTO-
Bepr ouvexn TAoN Kal SLATILOTWVOULE OTL O€
Bepuokpacia 6, = 20°C n €vtaon tou pevpa-
TOG, TOU SlappEeL To oUpua eivat l, = 2A, evw
oe Bepuokpacia 6, = 2520°C n évtacn Tou
pevpatog eivat |, = 1A. Na BpeBei o Beput-
KOG OUVTEAEOTNC avtioTtaong tou UALKOU Tou
oUpUATOGC.

AUO OVTLOTAOELS CUVOEOVTOL OE OELPA Kol
OTLG AKPEC TOU CUCTHUATOG CUVOEETAL TtNYN
taong V =100V. Av eivat R = 5Q kat R, = 15Q,
va Bpeite TNV OALKA OVTLOTOON TOU CUOTHUA-
TOG, TNV €VTOOon TOU PEVUATOC, TIOU SLappéE-
€L TO KUKAWHA KAl TNV TAon ota aKpa KABe
avtiotaong.
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11. Abo avtiotaoel ouvdéovtal mopdAAnAa
KOl OTLG AKPEG TOU OUCTNUATOC epapuUole-
tattdon V = 120V. Av eivat R, = 30Q kaL R, =
60Q), va Bpeite TNV OALKN avTloTOON TOU CU-
OTHMOTOC KAL TNV £VTAOHN TOU PEVLATOC, TTOU
Slappéel To KUKAwUA Kol KABe avtiotaon.

12. Jta mopakATw KUKAwpato va Bpeite:
o) TNV OALKH) avTioTOON TOU CUCTAUATOG,
B) tnv Tdon ota akpa KABes avtiotaong,
Y) Tnv évtaon tou pelpOTOog, TIou SlappEet
kAaBe avtiotaon.

13. 210 mapakdtw KUKAwpa divovtat:
R,=3Q,R,=6Q,R,=8Q,R,=7Q,R . =3Q,V=60V.
Na Bpeite:
Q) TNV OALKN QVTIOTOON TOU CUCTAHATOG,
B) tnv tdon ota dkpa kABe avtictaong,
Y) Tnv évtaon tou pelpaTog, Tou SlappEeL
KABe avtiotaon.

14. 1o mapokATw KUKAWUA n €vOELEn tou BoA-
TOMETPOU €lval 4V, n taon tng mnyng sivat V
=10V kaw oL avtiotdoelg R, =2Q, R, =4Q, R, =
4Q, R, =5Q kaw R, = 11Q. Na Bpeite tnv €véel-
€N Tou aumepPopETPOUL Kal Thy avtiotaon R,.
To BOATOUETPO £XEL AMELPN AVTLOTOON, EVW
TO QUMEPOUETPO €XEL undevikn avtiotaon,
SnAadn Bewpouvtal Ldavika opyava.

15. 3T0 MOPAKATW KUKAwHO n avtiotaon ava
povada pnKoug Tou cUPHATOG TOU TPLYWVOU
elval R* = 5Q/cm. Na Bpeite tnv évtacn tou
pevpatog, mou Slappéel kKABs mAgupd TOU
TPLYWVOU.

16. 2to mapakdtw KUKAwpa divovtatr V = 30V, R,
=20,R, =10, R, =5Q kat R, = 10Q.
a) Na Bpeite tnv taon V.
B) Na Bpeite tnv avtiotaon R mou mpemneL va
ouvdeooupe mapdAnda pe tnv R, wote
V,, =0.
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Na Bpeite tnv oAk avtiotaon METAEY TwV
A Kol B 0TIG MOpoKATW cuvSeopoAoyieg, av
R =30Q.

TP AKATW KUKAwpa  Sivovrtal:
R, = R, = R, = 100, V, = 20V, V, = 10V.
Noa Bpeite Ta Suvoplkd twv onueiwv A, B,
I ko A.

Y710 mapakATw KUKAwpa divovtal:

V =10V, R, =10Q, R, = 20Q. Na Bpeite tnv
€vtaon Tou pevpatog, mou dappéel T R.
Av peTaV TOU onUELou A KoL TNG yNG aVTLKO-
TOOTHOOUE TO KOAWSLO UE QVTLOTATN OVTi-
otaong R, = 20Q, va Bpeite T1G EVIAOELG TwWV
PEVUATWY TIOU SLappEouv Toug KAadouc Tou
KUKAWHOTOG.

20. OswpoUUE £va LooTaxV KoL OLOYEVI) KUKALKO

21.

22.

23.

aywyo KEVTpou K Kal TEcoepa onUELa Tou A,
B, I, A tétola woteg, AB=BI=TA=AA=90°. Ta
onueia A kat B ouvbéovtal pe taon V, = 60V.
a) Na Bpeite tn dtadopd duvaukov V, .
B) Av yelwooupe to A, va Bpeite To Suvapiko
Tou onueiou T.

Alvovtal TECOEPLG OVTLOTATEG UE OVILOTA-
oelq R, = 20, R, = 40, R, = 6Q, R, = 8Q. Mg
TIPETIEL VAL TOUG OUVOECOUUE yla VO EXOUUE
oAwr) avtiotaon R = 5Q; Av 10t tpododo-
Tooupe tn Slataén He mnyr, 0 QVILOTATNG
R, Slappeetal ano pevpa evraong |, = 2A. Na
Bpelte tnv €vtacn tou pevpATOC IOV SLap-
péeLtov avtiotdtn R,.

JTO TapAKATW KUKAwpa, av C = 20uF, V =
100V kat R, = 40Q, R, = 10Q, va Bpeite 10
dopTio TOU MUKVWTA.

JTO MOPAKATW KUKAwMA, va Bpeite To Adyo
C,/C, ya va £xouv oL TUKVWTEG ioa dopTia.
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AVo loeg avTtioTtaoelg cuvdéovTal: a) OE O€L-
pa kat B) mapdAAnAa. Ito GKkpO TOU CUOTH-
HOTOC KOl 0TI SU0 MEPLMTWOELG epapuUole-
TaLn dla taon V. I mola mEPLITTWOnN N WoXUG
elval peyaAvtepn;

Avo avtiotaocelg R, kat R, (R, > R)) cuvbéo-
vTal a) o€ oelpd Kat B) mapdAAnAa. Ita akpa
TOU CUOTAUOTOC KAl OTIG SU0 TEPLUTTWOELG
ebapuoletal n dLa taon V. e mola amnod Tig
600 avTLOTAOELS N LoXUG lval peyaAlTepn,
oe KOs nepintwon;

2TO MAPOKATW KUKAwWQ, va Bpeite og J n
BepudTnTa MOU eKAUETAL O€ KABE avtioToon
o€ xpovo t = 1 min.

‘Evag Beppoocidwvag €xel 6yko 20/ kal gival

VEUATOG HE vePO Bepuokpaciag 10°C. H avti-
otoon tou Bepuocidwva eivat 10Q kot auv-
TOG ouvbéetal pe Siktuo taong 220V. Av 1o
20% NG mapayopevng Beppotntag eKAVETAL
oto meplBaiiov, va PBpeite oe mO6co XpoOVO
n Bepuokpacia Tou vepou Ba avéRel oToug
80°C kaL moco Ba otolxioel auto. Alvovrad:
Mukvotnta vepou: dVEp = 1g/cm3, EL&ikn| Bep-
HOTNTA VEPOU: Crop = 1cal/g-grad, Kootog =
0,1€/KWh.

Y€ POt NAEKTPLKI) OLKLOKI EYKATACTOON AEL-
ToupyouV Tautoxpova: a) HAeKTpLk Kouli-
va Loxvocg 1,5KW, B) Bepuoocidwvag Loxvog
2KW, y) nAektpikd Yuyeio toxvog 1KW, &) 5
Aaumtipeg Loxvog 100W kabévag. Na Bpeite
nooa A TPEMEL va lval n yeviki achaiela
TOU TIlVOKOL EYKATACTAONG KAl TOc0o Ba oTol-
xloel n Aettoupyia toug yia 10h.

Alvetal OTL N Taon AElToupylog TWV CUOKEU-
wv lval ton pe tnv taon tou Siktvou, SnA.
220V kat otL to 1KWh kootilel 0,1€.

29.

30.

31.

32.

33.

34.

35.

Aaumtripag avtiotaong R, = 40Q ouvdee-

TaL oe oglpd pe avtiotaon R, = 20Q kat ota

AKPO TOU ouoTHHOTOC Edappoletal taon V =

120v.

a) Moon eivat n wxLG Tou AQUTITAPA;

B) Av mapdAAnAa pe to Aaumntipa cuvoeBel
avtiotaon R, = 40Q, noon eival n eni toLg
eKATO (%) peTaBoAr) TN LOXVOG TOU;

TEOOEPLG AVTLOTATEG ME QVTLOTAOELG R, = 2Q,
R, = 4Q, R, = 6Q, R, = 8Q cuvdtovtal €101
WoTE, N OAkA avtiotaon va eival R, = 11Q.
Av tpododotriooupe tn dtatagn pe mnyn, n
LoXUG Tou avtiotdtn R, eivat P, = 24W. Na
Bpelte TNV LoXV Tou avtiotatn R,.

Ma tn petadopd NAEKTPLKAG Loxvog 720KW
oe anodotacn 50Km to MOCooTO ATWAELOG
LloxUoG otn ypauun petadopdg sival 10%.
Na BpeBouv oL Tdoelg otnv €lcodo Kal tnv
£€€060 TNC YPAUUNAG, av n SLaTour] Twv XAAKL-
VWV aywywv givat 10mm? kat n €dikn avti-
otoon tou xaAkou 1,8:108Q-m.

Mia nAektplky Bepudotpa avaypddel ta
otolxeia «2000W-200V». Na Bpelte tnVv avti-
0TAON TNG KAL TO PEVMA KAVOVLKAG AELTOUP-
yiag tne. Mdon Ba elvat n LoxLE TNG, OV CUV-
6e0¢el oe 6iktuo TAoNGg 160V Kal mola évtoon
peLUATOC TN SlappEEL TOTE;

Mia nAektplky Bepupdaoctpa avaypadel to
otolxeia «1000W-100V». Na Bpelte Tnv avti-
OTOON TIOU TIPEMEL VO CUVOECOUE OE OELPA
LE Tn Beppaotpa yla va Aettoupyroet os 6i-
KTUO ta@ong 220V.

Mia nAektplkr) Bepudotpa avaypddel Ta
otolxeio «100W-200V». H Bepudotpa ouvde-
ETOL OE OELPA PE AQUTTTAPA, TIOU avaypadeL
Ta oTolela «24W-12V». To clotnua tpodo-
Soteltal anod diktuo taong 200V. Na efeta-
OETE OV 0 AQUITPOC AELTOUPYEL KOVOVLKAL.

AUO avTIOTATEG Pe avTioTtdoelg R, = R, =40Q
ouvbéovtal o€ Oelpd. ZTA AKPA TOU CUOTAH-
potoc epoapuolovpe taon V = 120V. Mapal-
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AnAa otov avtiotdtn R, ouvdcoupe pia Bep-
ULKI) CUOKEUN UE XOPOKTNPLOTIKA KOVOVIKAG
Aewtoupyiag V, = 60V kot P, = 90W .

a) Na amobeifete 0tL n cuokeun &g Aettoup-
YEL KOVOVIKAL.

B) Na Bpeite tnv avtictacn R,, evog dAlou
QVTLOTATN TIOU TIPETIEL VA OVTLKATAOTHOEL
TOV avTLoTdtn R, WOTe N ouoKeun va Aet-
TOUPYEL KOVOVLIKA.

Otav 10 e€WTEPLKO KUKAWUA £XEL avTioTaon
R, = 1Q, pia yevvitpla Sivel pepa évtaong
l, = 5A, evw, 0TV TO EEWTEPLKO KUKAWHA EXEL
avtiotaon R, = 4Q, n yevvrtpla Sivel pevpa
évtaong |, = 2A. Moon eival n nAekTpeyepTIKA
duvaun € kal n ecwteplkn avtiotaon r Tng
YEVVATPLOGC;

Otav ot méAoL piag yevvAtpLag cuvdeovtat
ue efwtepkn avtiotaon R, = 8Q, n tdon
0TOUG TOAOUG TNG YEVVATPLAG Eivatl V, = 24V,
EVW OTAV Ol TOAOL TNG YEVVATPLOG OUVOE-
ovtat pe efwtepkn avtiotaon R, = 13Q, n
Tdon oToug MOAOUG TNG YEVVATPLAG EivaL V, =
26V. Noon eivat n nAektpeyeptikny duvaun €
KOl N EOWTEPLKN AVTIOTOON I TNC YEVVATPLAG;

210 mapanavw KUKAwpa va Bpeite to poptio
TOU TTUKVWTH.

Atvetal mnyn pe € = 12V kal r = 1Q. H mtinyn

tpodobortel buo avtiotdoelg R = 2Q kat R, =

3Q cuvbeuéveg oe oelpd. Na Bpeite:

a) TNV €vtoon Tou PEUHOTOC, TIOU SLappEEl
TO KUKAWUQ,

B) tnv moAwkA Tdon NG MNYAG,

y) TV oxL, Tmou TMOPEXEL N TNy O OAO TO
KUKAWUQL,

6) Tnv oYU oTNV €0WTEPLKN avtiotoon TG
MNYAG,

40.

41.

42.

43.

44,

€) TNV oYL TIoU TTAPEXEL N TINYH OTO EEWTEPLKO
KUKAWUQL,
OT) TNV LoXU 0€ KABE LA oo TLG OVTLOTACELC.

Y€ Vol KUKAWOL CUVSEOVTOL KATA OELPA TTNYN
NAEKTPLKOU PEVUATOC, SLAKOTTNG, OUTIEPO-
LETPO KoL WHLKA avtiotaon R. Ztoug moAoug
NG mnyNng ouvdéetal BoAtopetpo. Otav o Ot
QKOTTNG €lval avolytog, n €véeln tou BoA-
TOUETpOU elvat 24V. Otav o StakomTng sival
KAELOTOG, n €vOelfn tou BoAtouétpou eivat
20V kot tou aumnepopétpou 2A. Na Bpebei n
HEA kal n e0WTEPLKN avTtioTtaon tng mnynge.
Ta 6pyava va BswpnBouv bavika.

JT0 Mapanmavw KUKAwpa va Bpebouv ta du-
VOULKA TwV TIOAWV TNG TINYNG.

Me oUpua avtiotaong 16Q oxnuoatiloupe
KAelotr mepldpépela. Ao onueia tou cup-
HOTOG, TIOU QTEXOUV €va TETOPTO TNG TE-
pLdépelag, ouvbéovTal e NAEKTPLKA TNyN
NAEKTPEYEPTLKNG SUVAUNG 4V KAl ECWTEPLKNG
avtiotaong 1Q. Na Bpeite tnv €vtaon tou
pelATOG TTOU SLappEel kKABe KAASO TOu KU-
KAWMATOG.

Mia yevvntpla €xeL nNAEKTPEYEPTIKN Suva-
un € = 24V Kal €0WTEPLKN avtiotaon r =
1Q. To e§wTtePLKO KUKAWMO amoTeAELTaL anod
pLa avtiotaon R = 3Q kot évav avepLotnpa.
Otav o aveplotnpag 6 otpédetal, To pev-
Ha éxeLevtaon | = 4A, evw 0TaV 0 AVEULOTH-
pag otpedetal, To pevua £XeL évtaon |, = 2A.
Na BpeBel: a) n ecwteplkn avtiotaon r’ Tou
aveulotnpa, B) n Bepuikn LoxVg og OAO TO KU-
KAWMO, OTOV O QVEULOTAPAG OTPEDETAL, V) N
HNXAVLKA LoxXUG Tou avepLotnpa, §) n amnodo-
On TOU QVEULOTHPA.

Muia yevvAtpla €XEL NAEKTPEYEPTLKNA SUvaN
€ =12V kot sowteplkn avtiotaon r = 1Q. Ot
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TIOAOL TNG YEVVATPLOG CUVOEOVTAL LE OVEUL-
otnpa. Otav o aveplotnpog e otpédetal, n
Tdon 0TouG MOAOUG TNG YEVVATPLOG Eivat V, =
8V.

Otav o aveplotnpag otpédetal n TAONH
0TOUG TOAOUG TNG YeVVATPLAG elval V, = 10V.
Na Bpebel: a) n ecwteplkn avtiotaon r' Tou
aveuLoThpa, B) n BepuLkn LoxUC o€ OAO TO KU-
KAWHQ, OTAV O OVEULOTAPOC OTPEDETAL, V) N
UNXOVLKA LoxXUG Tou aveulotnpa, §) n anddo-
0N TOU KUKAWMATOG.

JT0 KUKAWUA TNG Mapamnavw elkovog Sive-
tatott € =9V, €, =2V,r =r,=2Q,R =R,
= 40, R, = 2Q. Na Bpebouv ol evtdoelg Twv
pELUATWY, TIou SlappEouv Toug KAASoug Tou
KUkAwpatog kat n dtadopd duvautkov V, .

310 KUKAWUO TNC TAPATAvVW eLkovag Sivetal
otL:

€ =21V, €, =3V, € =6V, €, =6V, & =11V,
R, =4Q, R,=2Q, R, =3Q, R, =1Q, R, =4Q.
Na UTtoAoyloTOUV Ol TIHEG TWV PEUUATWY
Tou Slappéouv To KUKAWUA Kot n dtadopd
Suvaukou V, .

47. No KOTAOKEUAOETE ToV Ttivaka aAnBeiag Twy

TIOPOKATW KUKAWUATWV.

48. JuunmAnpwoe To KUKAWUO TOU TIOPAKATW

oXeSLOOPEVOU SWHATIOU XPNOLUOTIOLWVTOG
KATAAANAQ XpwuUaTa.
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‘EvBeTo

A. HAEKTPLKA EYKATAOTOON OTUTIOU NAEKTPLKEG
OUOKEUEG

Mua pépa e Slakomr peVATOC OTO OTITL OOU, KATAAQ-
Baivelg méoo oAU e€aptdtal n moldtnTa {Wng oou amo thv
NAEKTPLKA EVEPYELA. ITIG EMOUEVEG 0eAibeg Ba eplypadou-
LE TNV NAEKTPLKN EYKATAOTOON TOU OTILTIOU PG KOL TLG NAe-
KTPLKEC CUOKEUEC TIOU XPNOLUOTIOLOUE G° aUTO, OXL yLla val
OVTLKATAOTHOELG TOV NAEKTPOAOYO, aAAQ Yl VO TTPOOTATED-
oelg TN {wr) oou KaL TNV EPLOUGLA 0OV Ao KvUVOUG, ULOG
Kot 8 yvwpllelg TOUG KAVOVEG TTOU LOXUOUV OTLG NAEKTPLKEG
EYKATAOTAOELG.

Ol NAeKTPLKEG CUOKEVEG Xapaktnpilovtal amno:

® TNV TAON Acttoupyiag,

e TNV oYL Aettoupyiac.

MoAU Alyeg NAEKTPLKEG CUOKEUEG TOU OTILTIOU HOG A€L-
TOUPYOUV E XaunAn taon, onwc ta koudouvia, ta Bupo-
Aédwva, Ta dwta Tou KATou. XaunAn taon Bswpeital n
TAON TOU €lval PLKPOTEPN 1 on twv 42V. MéxpL 42V Bsw-
peltal akivbuvn n taon. Ol TEPLOCOTEPEC CUOKEVEC XPN-
olloTIoloUV taon 220V Kal eivatl OAeg autovoueg, dnAadn
ave€dptnTeC amod tn XPron GAAWV CUCKEUWV.

H ouUvbeon mou e€aodalilel otabepr TAoN Kal AUTOVO-
pla elvat n mapdAAnAn. Emopévwe, Ta pwta, To payelpeio,
o Beppoocipwvag kol oL PLKPOOUOKEVEG, cuvdéovtal OAa
TapAaAAnAa.

Emeldn n tdon mou XpnoLUoTnoLloUpE elval eVAANQCCOE-
vn 220V kat ocuxvotntag 50Hz, mpémel, mpotol cuvdEcou e
Lot OUOKEUN, va €XoUHE BeBalwBel OTL elval KATAAANAN yLa
QUTO To SiKTUO.

H wox0¢ plag ouokeung kaBopilel tnv mpoodepouevn o
OUTAV EVEPYELO OTN pHovada Tou xpovou. AuTo 8 onpalvel
OTL MO CUOKEUN HEYOAUTEPNG LOXVUOC £XEL KAAUTEPN OO-
boon. H anédoon efaptdtal Katd £va HEPOC ATO TA KATA-
OKEUOOTLKA XOPOAKTNPLOTIKA TNG OUOKELNG. H oxUg, Opwg,
kaBopilel To pevpa mou TN SlappEel, OTav AELTOUPYEL KAl TO
KOOTOG ava wpa Asttoupylag.

Onwg elmape oto omitL poG GpTavel EVAANAGOOUEVN TAON
220V, ocuxvotntag 50Hz. H dtavoun yivetal amo tnv nAeKTpL-
K €TAlPEla PE EVaEPLA 1) UTIOYEL SIKTUQ, HLEXPL TO LETPNTA
NAEKTPLIKNAG €VEPYELAG () yvwpova). Ekel, o évag aywyog
ouvOEeTal e TN yn Kal Ba Tov ovOUAlOUUE «OUBETEPOY,
EVW TOoV GAAovV aywyo tov ovopaloupe «daon». e MOAAQ
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oTitia, Omou XpeLlAleTAL LEYAAUTEPN EVEPYELQ, QVTL yLa HLo Aon
(novodaoikn apoyr) cuvdéovtal Tpelg GAoELS (TpLdactkn mapo-
XN). EMeldn, Opwg, eEAAXLOTEG OLKLOKEG CUCKEUEG £XOUV TPLPACLKNA
ouvdeon, aAAA Kal 60eC £XOUV AELTOUPYOUV COV TPELG povoda-
OLKEG OUOKEVEC, 6 Ba emektabolpe o meplypadn tPLdACIKWY
ouVOECEWV.

210 OTiTL pog emopévwg pOavouv touAaylotov 3 aywyol (gik. 1).

H ¢aon koL o oubEtepog eival evepyol aywyol, evw n yelwon
elval aywyog nmpootaciag. Ot aywyol and to yvwpova ¢tdvouv
OTO YEVIKO TtivaKa Tou omutiol pag (K. 2) o omolog MpEMeL va
TepLExel (He oelpa Asttoupyiag) to yevikd Suakomtn (1), tov
autopato Siakomtn Staduyng (2), Tn yvevikn aocddlela (3), tnv
evelktikn Aauma (4). Ano t yevikn acdalela to peupa SltakAa-
Sietal og dtadopa kKukAwpata: 1) otov nAektplkd Bepuocidpwva
(6rakomng 5, evdelktikn Aaumna 6, aoddaAetla 9), 2) oto NAEKTPLKO
payelpeio (Stakomtng 7, acdpalela 10), ota KUKAWHATO GWTLOUOU
(aodpaheteg 8 kat 11).

O mivakag ou meplypadeTal eival Evag TUTILKOG Tiivakag VoG
HEGOU EAANVIKOU OTLTIOU. Z€ HEYOAUTEPQ OTITLA OL TIIVAKEG Elval
rubavotata tpidpactkol (Ue TPELG YEVIKEC AOPAAELES) KAL TTIEPLOCO-
TEPA KUKAWHATA.

Aglte TO YEVIKO TIivaKA TOU OTILTIOU C0a¢ Kal tpoodloploTe tn
Aewtoupyla kaBe e€aptUATOC TOU.

O levikO¢g ALakOmTng eAEYXEL TN AstTtoupyila OANG TG NAEKTPL-
KNG EYKATAOTAONG TOU OTILTLOU.

Tov SLOKOTITOUUE:

e OtV UTtApPXEL Kivouvog nAektpomAnéiag,

® OTAV UTTAPXEL TTUPKAYLA,
otav aAAdloupe Aauna,
oOtav 0 NAEKTPOAOYOG ETILOKEUALEL 1) TPOTIOTOLEL TNV EYKATA-
otaon.

OL AcAAeLeg ETLTPETOUV VAl TIEPAOEL UEXPL ULAL AUOTNPA
koBoplopévn Tiun €vtaong anod toug Stadopoug aywyous. Kabe
aywyog €xeL oplopévn dlatoun. Eav n évtaon mou tov dlappEet
EemepAoel oplopévn TN, epdaviletal évtovo to datvopevo Joule
LE amotéAeopa va untepBeppuavOel o aywyog, va ALWOEL N LOVWon
TOU, va YIVEL BpayUKUKAWMO Kal TiBava mupKayLd.

H yevikn aoddlela (ewk. 3) elval tnktA, yotl €xel ¢uoiyyt
TIOU TIEPLEXEL €val AEMTO vhua Kal €vav Seiktn. Otav n €vraon
TOU pevpaTog untepPel oplopévn TN (Tov ypadeTal mavw otnv
aopAAELla) TOTE TO VAUO ALWVEL KAl TO KUKAwUa Stakormtetal. O
Selktng kpatiEtal otn B€on tou, 600 To vApo Sev €XeL KOTIEL X€
neplmtwon mou Kael N achAAELQ, TIPEMEL VAL SLAKOYELG TO PpEUHA
LLE TO YEVIKO SLAKOTITN KOl VA AVTLKATAOTACELG TO PpuaiyyL pe Ao
idlag évrtaonc. MNpwv EavaouviEaelg To pevpa, PElwoe TNV KaTta-
VAAWGON 00U TPOTLUWVTAC TIG NAEKTPOPBOPEC CUCKEVEG (LayeLpeio
- Beppoocidwvacg). O Seiktng kKABe duoLyyiou EXEL XOPAKTNPLOTIKO
XPWHA ovAAoya UE TNV Evtaon.
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Aev npéneL MOTE va EMOKEVAIOVE TO puaiyyL.

OL eni pépoug aoPAAELEC MAAALOTEPA NTAV KOAL OUTEG
TNKTEG, ONUEPA OUWG Elval AUTOUATEG (LK. 4). € meplMTw-
on ToU TECEL Yo autopatn acdpaiela, okéPou TpLv amo-
KOTOOTNOELG TO KUKAWUAL.

— Av untip&e BAGPN R BpaxukUKAwUa, TOTE anocuvdeoe
TIPWTA TN XOAQOUEVN CUOKEUN.

Av umtnpée umepévtaon (MOAAEC 1) MEVAAEG KATAVOAW-
O€ELG), TOTE amoouvdeoe PEXPL n évtaon va ¢OdoeL og emL-
Buunta opla.

O avutépartog Stakomtng dtaduyng €xel wG otOXO TNV Ewéve 6
npootacia pag and Siappor). Onwg eival yvwotod éva
KUKAWM O amoteAeital and SUo aywyouc, Evav TIPocaywyng
Kol évav amaywyng Tou peUPaTog (€lk. 5). EAv akouumn-
OOUUE €va omolodnmote onueio tou kKukAwpatog, 6 Ba
€XOUUE ouvEmeleg, S10TL e Ba kAelvoupe KUKAwpQ. Agv
LoXVEL OUWG To (610 0TO SiKTUO TNG TMOANG Hag. Exoupe Sel
oTL, oL aywyot eivat adevog n daon kat adetépouv o oudE-
TEPOC, TIOU €lval evwpévog pe tn 'n (ewk. 6). Etoy, n taon
HETaEL dpaong kal oudétepou elval 220V, petaty ¢paong Kal
yNG 220V kat petagl oudetepou kat g oxedov Sev umapxel
taon (e. 7). Ewova 7

‘Etol, av €pBeL og aywyLun enadr KAMoLog K’ éva KUKAw-
L0l TOU PEVOTOC TIOAEWC, Umopel va SexBel taon amo 0 €wg
220V, omnote eva beutepevov pevua |, Ba mepdoel and to
owHa Tou, He Kivbuvo tnv nAektpomAnéia. To pevpa auto
10 Aépue pevpa daduyng (k. 8).

O autopatog dtakomtng dladuyng cuykpivel To |, pe to
|,. Kavovikd mpemet va eivat ioa. Otav opwg |, - 1, > 30mA
(ka®ooov 30mA Bewpeital To O6plo TG eMmKivbuvng €vtaong
yla Tov avBpwro) Asltoupyel n mpootacia Tou Kot SLako-
TITETAL TO KUKAWMO 0 KAAoUa Tou SEUTEPOAETTTOU (ELK. 8).

Mpoooxn: H Asttoupyia kaBe avtopatou Stakomn dla- Ewéve 8
duyng mpEmel va eAéyxetal KABe pnva. Na tov €Aeyxo, miE-
{oue To Kou il TEZT mou €xel, omote TMPEMEL va SLaKOTTE-
TaL To KUKAWW. O éAeyxog mpEmeL va yivetal mavtote, adou
€XOouHE SLakoPeL T Asttoupyia TwV NAEKTPLKWY CUCKEUWV.

H yeiwon pag mpootatevel ano t Staduyn peUUATOC
pe dladopetiko tpomo. To KUKAwHA (glk. 9) KAelvel péow
NC yNG, éva afloAoyo pela TEPVA A0 TNV 0P AAELQ, TIOU
ALwVveL Kot SLakomTel To KUKAwUaA. Melwaon xpelalovtal OAeG
Ol CUOKEUEG TIOU €XOUV UETAAALKO TtEpIBANUAL.

Npocoxn!! O oudétepog, evw eival ouvoeSeUEVOG e TN
yn, elvat emkivéuvo va xpnoponownBel wg yeiwon. Ewoéva 9

211G Suthaveg swkoveg 10a, 108, 10y, daivovtal oL Tpo-
moL cUVEeonC SLAPOPWV CUCKEUWV TNE OLKLAKNC LOG EYKOA-
Taotaon .



Xbovoeon arhod Laumtipa.
Ewova 100.

20voean 600 Aaumtnpy pe O10KOTTH KouL-
TOTED.
Ewéva 10.

2ovoeon Aoumtiipa pe 000 O10KOTTES OAé-
PETOVP.
Ewova 10y.
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O NAEKTPLOMOC XWPLE KLVSUVOUG

TL amayopeVETAL VO KAVETE:

1) Mnv adalpeite 1} KOTAOTPEDETE TIC TVOKIOEC TV NAe-
KTPLKWV CUCKEUWV UE TO oTolyela Aewtoupylag Kal to
OVOLOL TOU KOTOLOKEUAOTH.

2) Mn XpNnOLUOTIOLEITE TIC OUVNOLOUEVEG NAEKTPLKEC OU-
OKEVEC O0TO SWUATLO Tou AoutpoU. YApXeL LEYAAOG Kiv-
Sduvog nAektpomAnéiag.

3) Mn ouvOéete MOAAEC NAEKTPLKEC OUOCKEUEG OTNV (SLa
npila. O aywyol unepBepuaivovtal kat untapxet ¢opog
TIUPKAYLAC.

4) Mnv &exvarte 1o oidepo otnv mpila. Ynapxet ¢opog va
KAWPETE Ta pouxa KAl VO TIPOKAAECETE TIUPKAYLEG.

5) Mnv anocuvdéete to PL¢ and tnv npila, Tpafwvtag to
kopdovL. Oa pBapetl kat Oa mpokLYPeL peyaAog Kivbuvog
nAektponAnélac.

6) Mn xpnoluormoleite cuoKeVEC Le dBapuéva kaAwdia. H
HOVWON TWV KaAWSIwV Kataotpédetal He TNV APodo
TOU XPOVOU KalL T KAAWSLO OMALTOUV QVTLKATACTAON.

7) Mnv TAveTe SLOKOMTEC, TPLIEG KAl YEVIKA NAEKTPLKEC
OUOKEUEG UE BpeyUéva xépLa. YIApXeL LeyaAog Kivouvog
nAektponAnélag.

8) Mnv mepvate NAeKTPIKA KaAwdia and to avolyua Bu-
pwv, Tapadupwv 1 oto damnedo, N KATW anod xaAld. Oa
$Bapouv evkoAa.

9) Mnv enepPaivete 0TO EOWTEPLKO TWV NAEKTPLKWV OU-
OKEUWV aKOpa Kal otav dev eival ocuvbedSepéveg oTo
pevpa, ylati pmopel va mpokaAéoete BAABN, mou Ba ka-
TOOTAOEL ETIKIVOUVN TN XprON TNG CUOKEUNC.

10) Mnv mepvate nAektplkd kaAwdia mavw r SimAa amno
Bepuaotpeg, kKahopldép 1 cwAnveg Beppol vepou. H po-
vwaon toug ev avTtéxel ouvnBwc oe peyaleg Beppokpa-
olec.

11) Mnv TLAVETE TOTE TIG PLOWTEC AAUMEG ATtO TOV KAAUKQ,
otav nMpokettaL va tic Bdwoete 1 va tig Eefldwoaoete. Kiv-
Sduvelete anod nAektpomAnéia.

12) Mnv adatpeite Ta KOAUPUATA KoL TOUG TTPODUAOKTHPEG
ToU padlodwvou Kot TwV AAAWV NAEKTPLKWY CUOKEUWV
00, TPOTOU TIE amocuvdéoete amnod tnv npila, yati ta
oTolxela Toug €xouv TAoN.

13) Mn xpnolpomnoleite POXELPEG UMOAAQVTELEG. AyopAoTe
uia prmadavtéla aodaln, pe povwuevn Aapn, n omnoia
€XEL TO AT A Kal TNV urtodoxr tou mpodulayuéva.

14) Mnv adnvete ta matdid va okapdaAwvouv o€ oTUAOUG
NAEKTPLKWV SIKTUWV ) VA TIETAVE XAPTAETOUG KOVTIA OTLG
ypappég. O kivbuvog nAektpomAnéiag eival cofapoc.
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15) Av KuVNydATe, N XTUTIATE TIOUALA TTou kdBovTal o€ kKaAwdia ) povw-
TNpPEC.

TueruBAAAETAL VO KAVETE;

1) Zntate poévo anod adelolX0 EYKATAOTATN NAEKTPOAOYO va ETOEW-
PAOEL TNV NAEKTPLKN gyKaTAOTACN, OTav aAAdlete omitL ) ypadeio.
O 1610¢ mpémel va eTuBewpel Kal va emLoKeuAlel KABe CUOKEUH TIOU
napouotlalel avwuaAia.

2) AwaBalete MPOOEKTIKA TIC 06NYIEC XPONG TWV NAEKTPLKWY CUOKEU-
WV TIOU OyopALETE.

3) AyopAalete OKeULN KAl HNXOVALATA EYKEKPLUEVA ATIO TNV APUOSLA
umnnpeoia Kpatikou EAEyxou Tou Yroupyeiou Blopnyaviag, to onoia
€XOUV YPAUUEVO ETIAVW TOV apLlOPO €yKPLONG, 1N TO ONUA EYKPLONG
OO AVOYVWPLOUEVOUC OPYOVIOUOUG. Ta N EYKEKPLUEVA UTIOPEL VO
elval EAATTWHATLKA KoL ETLKiVOULVAL.

4) ByAlete TIG NAEKTPLKEG CUOKEVEG aTto TNV Tpila, mpLv amo to kabapl-
opa, To EE0KOVIoUA 1 TN LETATOMLON TOUG.

5) Edv £Xete PKPA MOSLA OTO OTLTL, UTIAPXEL mAvTa Kivbuvog va Ba-
AOUV HETOAALKA QVTIKELPLEVA 0TOUG TTOAOUG TwV MpLl{wv. XpnoLpomnoL-
elte N ta ldkd MAaoTkA Buopata mou oppayilouv TG eAeVOePEG
nipileg 1 eldikég mpileg aodaleioag.

6) ALOKOMTETE TO PEVA ATIO TO YEVIKO SLOKOTITN, TIPLV OVTLKOTAOTIOE-
Te pla Aauma f pla aochpaliela.

7) Qwvalete apEowS €vav adelOUX0 EYKATAOTATN NAEKTPOAOYO yLa
TNV anokatactoon onoltoodnnote avwuaAiag i BAABNC. Zto petall
SLOKOTITETE TO PEULAL OTIO TOV KEVTPLKO 1| TOV TOTILKO SLOKOTITN.

8) Av b¢ite nAektpodOpo cUPHA KATW GTO SPOMO, [N TO TTANGCLACETE.
Kwvduvevete. Eldonolote apéowg To MAnoLéatepo ypadeio tng AEH
1 To AGTUVOULKO TUAUOL.

9) Eav odnyeite oxnua uPnAod, yepavo, ekokadéa K.T.A., TIPEMEL va
pooéxete Olaitepa 6tav MANCLALETE TIC NAEKTPODOPEG YPOAULEC.
MoAAEC POPEC KL N OTTAN) TIPOCEYYLON UTMOPEL VO TIPOKAAEDEL NAE-
KTPLKO aTUXNUOA LE TPAYLIKEG CUVETIELEG.

Av cupBeil nAektpomnAnéia, ToTE...

1) AlakOYPTE APECWE TNV MOPOXN TOU NAEKTPLKOU PEVUATOC AT TO YE-
VIKO SlaKkomTn.

2) e mepimtwon mou n nAektpomAnéia €xel yivel oe unaibplo xwpo,
aro BAAPN tou Siktuou, adol ATIOPOKPUVETE E Eva oTEYVO EUAO TO
NAektpodopo kaAwdlo amod 1o Bupa, ppovtiote va ldomolndel to
ypnyopotepo n AEH.

3) Ano¢uUyete kaBe petadopd i LEYAAN PETAKIVNON TOU BUMATOC XW-
pic mpwrteg BonBeleg.

4) Ap)iote apéowg epapuoyn TEXVNTAG Avamvong. Av To Bupa €xeL xa-
O€L TLC aLoBOnOELg TOU, UNV pooTaOEeiTe va TOU SWOETE va TLEL Timo-
Ta.

5) ®povtiote WOTE KATIOLOG AANOG VO ELOOTIOLNOEL AUECWG TOV TTANCLE-
OTEPO yLATPO 1 TO ZTabuod Mpwtwv BonBewwv.
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B. Ou nuiaywyot otn {wn pag

TG apxec tov 1940 o MapBv KéAu, mou Atav &/vtig
€peuvag ota epyaotrpla tng Bell, kat o PaceA OA, mou ntav
HEANOG TOV TPOCWTILKOU TNG €Talpeiag, €kavav pia moAv
onuavtikn enidet€n-napouvciaon. Auty adopolos To TUPL-
TLO, EVaV NULaywyo Tou ToTe HOALS yvwpllav.

O OA £€6¢gl&e TN CUOKEUN OV NTAV £va ULIKPO opBoywvio
pe U0 peTAAAKEG emadEC. Xpnolpomolovoe €va dAAC yla
va dwrtilel pla pkpn emuddavela oto KEvipo. TOTe Emalpve
OTIC METaAAKEG emadéc pa dwtonAektpiky tdon 0,5V.
BAfmave to meipapa kot dgv to motevave. Ki auto ylati n
NAEKTPEYEPTLKA SUVAUN TIOU EMALPVE OTL UETAAALIKEG EMA-
déc NTav déka GopEG PLeyalUTEPN QO AUTH TIOU TIEPLUEVAVE
adou to nupito ATaV HaUPOo Kol adLlaméPacTo amno To Gpwc.
ApxLo0v Vo TILOTEVUOUV TO YEYOVOG, povov adol €kavav To
Telpapa oto SIKO TOUC epyaoTrplo W éva KOUUATL TtupLtiou.
AUTO TO KOUMATL ATAV N TPWTN emadn p-n.

Tov lavoudplo tov 1946, ta epyaoctrpla Bell deixvouv
evlladEpov yla tn Xprion NHLOYWYWV 0 KUKAWUATA KoL TNV
KATAOKEUN OTEPEAC KATAOTAONG.

H épguva Aoutodv mou Ba odnyoloe 0TV KATAVONON TWV
NULyWywv apxlle maAl. H epsuvnTikn opada eixe emikeda-
ANG toug MoviAtap ZokAed kat EtavAeld Mopykav mou ntav
Bewpntikol puoikol. ATo TV MPWTN OTLYUN KOV CUVeidnon
Atav OtL Bplokovtal aKOUN LAKPLA arto TNV TTANPN KATavon-
on tov patvopévou. Evag amod toug Adyoug ATav To YEYOVOG
OTL To 0eiblo Tou YaAKoU Kot AAAOL nuLaywyol NTav oAU
ouvOeTa UALKA. To TUPITIO KAl TO YEPUAVIO ATAV TA TILO
anAd. Metd amnd moAU Souleld otig 23 AskepPBpiouv 1947
Suo XpuoEg emadEg axoug AlyOTEPO amo €va XIALOOTO TNG
lvtoag n Kabe pla KATAOKEVAOTNKAV OTO (6l0 KOUUATL YEP-
paviou. To mpwto Tpaviiotop NTav MAEOV YEYOVOC.

To tpaviiotop avakaAUPTNKE HLOVOV OTOV BAOLKEG YVW-
o€Lg elyav avarmtuytel og tétolo Babuo, wote o avBpwvog
VOUG VO UTTOPEL va KATavooeL Kat va cuvBéoel Ta dalvope-
va Ttou eiyav mapatnpnOel. ITtnv MePIMTWON UG CUOKEUNG
HE TOOO ONUOVTIKEG ETUMTWOELS 0TNV TeEXVoAoyia, afilel va
ONUELWOOUE OTL N avakAAuyn tng €yve amno epyaocia adt-
EPWHEVN OTNV KATAVONON TWV BACLKWY apXWV TwV GUCLKWY
dawvouévwy, To TOAU, Tapd O Hla TEPAPATIK UEBoSo
TIapOywyn¢ XPHoLLwWY CUCKEUWV.

MOAAEG CUOKEUEC TIOU XPNOLUOTIOLOULE OTNV KaBnuepLvi
Hog {wr TEPLEXOUV NULAYWYOUC Kot Tpaviiotop Kol OAOKAN-
pwpEva KUKAwpata. TEtoleg eival: tnAeopdoels kat padi-
odwva, Beppootateg MoU eAEyxouv Tn B€ppavon Kol tTnv
PN, cuotuata cuvayepuou, Bivteo, boupvoL UKPOKUUA-
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TWV, LATPLKA UNXAVALOTO, CUCTAMOTO TTAOAYNONG LEPOTIAA-
VWV, NAEKTPOVIKEG YpadouNnXaveS, TNAEPwvaA K.A.

Hulaywyoug mepLEXouv Kot ol NAEKTPOVIKOL UTTOAOYLOTEG
(H/Y) mou tooo moAL xpriotpol eivat Aéov otn {wn pag. Ot
H/Y eival epyaleia. Ita epyaleia ol avBpwmol ivouv odn-
yieg yla va kavouv katL. Etol, ota AoyloTtikd ypadeia Kot oTLS
gTaLPELEC XpnoLpomotovuvtat ot H/Y yia tnv taxUtepn eneep-
yaoia dedopévwy. H taxutnta pe tnv omoila kavouv ot H/Y
0pLOUNTIKOUG UTIOAOYLOMOUG 08Nynoe otn Xpnolpormnoinon
TOUC OTN OTOTLOTLKNA KAl 0TA EPOPUOCUEVA LABNUATIKA.

Eniong, xpnolpomolouvtal oe XNULKA €pyacthipla yLa va
afLoAoyoUV TIG emBUUNTEG OLOTNTECG ULAC VEQG UTTOBETLKAG
XNHUKAG évwong Kal va kaBopilel peBodoug mopacKeung
™NG. OL H/Y xpnolgomotloUvtal otn UNXOVLKH YLa VoL UTTOAO-
yloouv Taoelg UAKWY, Kpadaopoug, TpLBEC KA. Mmopouv
VO KAVOUV UTIOAOYLOHOUC Ylo. TN CUUTEPLPOPA CWUATWY
pHEoa o€ uypa 1 agpla. AKOUN, XPNOLLOTOLOUVTAL KAl OTNV
KQTAOKEUN POUNOT. EmumAgov, xpnolponolouvtal euputata
Qo TNV EMLOTAUN TNC laTPLKAC OTOV ToHEQ SLAyvwong Twv
aoBevelwv.

Eniong, xpnowomolovvtal otnv KowwvioAoyia Kol otn
yAwoooloyia. Akoun évoc H/Y umopel va umoloyiost Tig
QTTOOTACELG, TG TOXUTNTEG TWV O0TEPLWY, KABWG KL va Ttpo-
BAEYeL oupavia patvopeva.
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AnavtnoeLlg nPoBAnHaTwy

KepadAaio 1

17.
18.
19.
. 0,4m
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.

20

36.

1,6C = 10%%, 1,6mC = 10%g, 1,6uC = 10%%,
1,6nC = 10", 1,6pC = 107e

16 - 103N, 4 - 10°N

2cm

-4 -10°C

14,4N

0,55N

2-10’N/C

0,1m

4-104C

.20 - 10°N/C

. 103N/C, 4 - 10°N

.0,dm, 0,3m

V2 - 10°N/C, 0 = 45°

.32-10°C

.|Q|=2-10"°C

.9 - 108N/C, g@b = 0,75, 6mov 0 1 yovio mov oynuatifeln éviaon E

pe ) owayovio Al
0,6m, 7,2 - 10%J
-24N/C

-0,54]

-10,8 - 104J

6 - 10%V

0,45m

-20 - 1083, 420 - 10°8J

4cm, 18 - 10°V

A.9-10°V, 4,5-10°V,B.9-103), .9 - 103]
-28.8 - 10, 14,4 - 102, -14,4 - 109
110,52 - 10®V, -108 - 103V, -2,52 - 108J
A. -110,52 - 103J, B. -108 - 10%]

11 - 10°m/s

62,5 - 107, 62,5 - 101°W

50 - 10V, 25 - 10%J

3,54 - 10°°F

Imm

4,43 - 10°F, 886 - 101°C

Mpuw: 2uF, 150V, 7500 Y ,22,5-10%)
m

Meta: 1uF, 300V, 7500 Al , 45103
m



37. 16 - 10°V/m

38.0,2m

39. 18 - 10°%J, -18-10°%J
40.3,2-10%J, 84 -10"m/s
41.6,4-10°C

42.943V

43,2000 V/m, -800V
44,12 - 104, 0J, 0J

KepdAaio 2

1. 3-10% niextpdvia, 24mA
2.9,28-104 A
3.u=1nse=12510*m/s
4.8, =2-S =0,4mm’

R
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g

R
¢ S

6. 52,5Q
7. 4m
8.256.,4 °C, vau, oyt
9. 1/2480grad*
10. 20Q, 5A, 25V, 75V
11. 20Q, 6A, 4A, 2A

12. 1. ) 682, B) 20V, 40V y) 20/3A, 20/6A, 10A
I &) 9, B) 90V, 40V, 50V, y) 9A, 1A, 10A

13. o) 5Q, B) 12V, 12V, 48V, 42V, 18V 7) 4A, 2A, 6A, 6A, 6A

14. 0,5A, 0,8Q
15.0,2A, 0,28A

16. —10V, 10/3Q

17. o) 1092, B) 18Q

18. OV, —10V, =20V, 0V
19. 1A, 0,5A, 0,25A, 0,25A
20. a) 40V, B) 20V
21.2A

22.400uC

23.3/5

24. ot (B)
25.0)P,>P,, B) P, <P,

26.9841,5, 9841,5, 19683, 4374, 53460

27.0,48h, 0,2€

28. 25A, 5€

29. 160W, —43,75%
30. 128W

31. 36.000V, 32.400V
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32.20Q, 10A, 1280W, 8A
33. 12Q

34. vrolertovpyel

35. 40V= oy, 20Q

36. 10V, 1Q

37. 30V, 2Q

38.24uC

39. 2A, 10V, 24W, 4W, 20W, 8W, 12W
40. 24V, 2Q

41. 34V, -16V

42. 1A, 0,25A, 0,75A
43.2Q, 24W, 24W, 75%
44.20Q, 12W, 12W, 50%
45. 1A, 1/4 A, 3/4 A, 4,5V
46. 1A, 1A, 2A, 12V

47.

a)
A B r A
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

p)
A B r A
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

Y)
A B r A
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1
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