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O1 NAEKTPIKEG OUOKEUEG, Ol GUCKEUEG TTOU AEITOUPYOUV HE NAEKTPIKG pelipa, Kuplapxouv otn {wr pag.

2’ auth TNV evoTNTa PEAETAPE TO NAEKTPIKO peUpa, Ta OEPHIKA Kal HayvnTIKA TOu amoTeAéopaTa KABWG
KOl TOV TPOTO «TTapaywyrg» Kal HETAPOPAG TNG NAEKTPIKNG EVEPYEIAG.

ApXIKG opifoupe TO NAEKTPIKG PeUPA KAl TO OUVSEOUE PE TNV NAEKTPIKY EVEPYEIQ.

H eicaywyn Twv evvoiwv TNG NAEKTPIKAG TAONG, TG £vTaong NAEKTPIKOU pEUPATOG, TG AVTIOTAONG AYWw-
YWV Kai n 31atinwon Tng HETagu Toug oxéong Hag 8idel Tn duvaTtoTnTa TNG MEAETNG OTTAWV NAEKTPIKWV KUKAW-
paTwv.

27N ouvéxela peAeTouE Ta BEPHIKA QaIvépEVa TTOU TPOKAAOUVTal KaTA Tn S1EAEUCT NAEKTPIKOU pEUNATOG
amo METAMIKS aywyo.

AKOAOUOEI N 0UVSEON TOU NAEKTPIOHOU PE TOV HAYVNTIONO Pe avapopd OTIG NAEKTPOUAYVNTIKEG SUVANEIQ
Kal oTn dnMioupyia NAEKTPIKAG TAONG KAl PEUHATOG amrd HayvnTiko medio. TEAog meplypdgovTal d3uo BACIKEG
EPAPHOYEG: Ol NAEKTPOKIVNTAPEG KaI Ol YEVVATPIEG.




Eicaywyn

‘Exelg euretpia ard nAEKTPIKA KUKAWUATA;

Kdbe p€pa avdpelg KATolo pwg, «avoiyelg» To padlopw-
vo 1} TV Aedpaon, xepileoal évav aveAkuotripa 1] BAETELG
va yupliCel kdrmolog to KAeLd( yla va apyioel va Aettoupyein
MNXavr TOU QUTOKIVITOU. Z€ KABE ia and Tig mapardve Te-
PUTTWOELG «KAelveETAl» Eva NAEKTPIKO KUKAWA, oTtdTE dNn-
Houpyeltal NAEKTPIKO PEULIA TIOU ETAPEPEL EVEPYELQL.

AN OAeg TIG LOPPEG eVEPYELAG N NAEKTPLKNA EVEPYELA
ennpéaoce neplocdTePOo Tov aUyXEOovo TIOAITIoNS. Ta oTtou-
daldTePA XAPAKTNPLOTIKA TNG NAEKTPLKNAG evépyelag eivat n
duvatdTnTa TNG eUKOANG HETAPOPAS TNG O HeYAAEG aro-
OTACELG KAl N SuvVATOTNTA PETATPOTG TNG 0 AAAEG LOPPEQ
evépyelaq. Ta peydha anobguata Tng evépyelag mou undp-
XOUuV 0Tn GUaoN, OMwg O0TOUG TTOTAROUG, 1) OTA KOITACKATA AL-
Eikéva 7a yvitn, Bplokovtal ekatovtddeq XINOUETPA HaKPLd amnd TIg

FupiCovrag To KA KAeivoupie €va NAEKTPLKO TOAELC. H XpNodTNTA TOUG Yia Ta aoTIKA KEVTPA KAl Ta £p-
KUKAWUA. To NAeKTPIKS pelja POKAAEl TNV

NEPIOTPON EVEQ MAEKTPIKOU KVNTHA (LIZa), yootdola 8a ftav apeAntea av dev rav duvartr) n EUKOAN
rou Eekvd T Aettoupyia TG pnxavig METaPOPA autng TNG evépyelaq. H uetapopd tng nAeKTpI-
TOU QUTOKIVITOU. KNG eVEPYEIag ETUTUYXAVETAL [IE TO NAEKTPIKG PEUA TIOU

Slappéel éva KAEIoTO NAEKTPIKG KUKAWUA.

Tnv évvola ToU NAEKTPIKOU PEUUATOG KABWG KAl TIG €v-
VOLEG TIOU OUVSEOVTAL e QUTO, OTIwG TOU NAEKTPIKOU pop-
TioU Kal Tou NAEKTpPIKOU mediou, TIG Yvwploaue 11dn otnv
rponyoupevn TAEN. ZTIQ evoTNTEG TTIOU akoAouBouv Ba mepl-
ypdwoupe kat Ba avaAlooupe GavOUEVA TIOU TPOKAAOUVTAL
arnd To NAeKTPLKO pelpa. ZTIG anelpdploueg, 600 Kal eKTIAN-
KTIKEQ EPAPUOYEG TOUG OTNV Kabnuepivr) Lwrj, opeiletal oe
: peyalo Babud n BeAtiwon Tou BloTikou emimédou Tou ouy-

Eikéva 7B XPOVoU avBpwTiou. MEWnATPLES, KIVNTAPEG, ETIKOWVWVIES, KAL-
To ppéypa Tou AdSwva MOTIOUOG, UTTOAOYLOTEG, POMTOT, UIKQOXELOOUPYIKY] KAl YEVI-
omv MeAonownoo. K&, 0AOKANEN N oUyxpovn Texvoloyia avaduenkav arnd Toug
vououg TG Puaikng Kal TG dlatdEelg, oTiq omoleg Ba erike-

VIPWOOUE TN HEAETN HAG.
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TO NAEKTPIKO
peEUNQ

HAekTpiké @opTio kai nhekTpiké nedio

To @opTio sival £va HovOPETPO PUOIKO HEYeBOG TToU Xa-
paktMpifel Ta PopTIoEVa ocwaTdIa TNG UANG, 4nwg yia 1a-
pddelyua Ta nAekTpovia Kal Ta pwTtdvia. To popTio evdg
owpatog propel va eivatl BeTiké (dmnwg Tou mpwTtoviou), ap-
VNTIKO (O1wG Tou nAekTpoviou), 1) undév onwg evdg oudéte-
pou atdpou. To ouvoliké popTtio evédg owpatog eival (oo pe
TO (aAyeBpikd) dBpoloua Twv PoPTiwY TWV CWUATIdIWY TIoU
TEPLEXEL.

O nAekTplk€g aAAnAemidpdaoelg, dnhadn ol SUVAUELQ
TIOU avarttUooovTal HETAEU TWV QOPTIOUEVWV CWUATISIWY,
nieptypdgovtal he Tn Bor|fela Tng €vvolag Tou NAEKTPIKOU
mediou.

‘Otav éva gpopTiopévo cwuartidlo Bpebel oe pia eploxn
TOU XWpou, oy oroia urtdpxel éva nAektpikd nedio, 1éte
aokeltal and 1o nedio oTo cwPATidlo Hia nAeKTPIKA dUva-
Kn. H nAektpwri duvaun rou aokeitat ard 1o rnedio 0To ow-
uatidto eivat avaoyn tou poptiou Tou owuatidiou.

Aywyoi - MovwTig — Huiaywyoi

MoANG amd Ta owpaTa o apatnEoUlLE OTO KaBnUePL-
VO hag MePIBANNOV, ETIITPETIOUV TNV KIVNON POPTIOUEVWV
owuaTdiwv dlapéoou Tou UNKOU TOUGg kal ovouddovtal ayw-
YOi. ZToUg HETAANIKOUG aywyoug (XaAKd, aAouuivio, apyu-
PO K.A.TL.), TA POPTIOUEVA CWATIOLA TToU KivouvTal eival ta
eAelBepa nAekTpOVIa Tou TiepLEXouV. Ta eAeUBepa NAek-
TpdVIa propouv va Kivouvtal Tipog oroladnnoTe katelUbuv-
on, péoa oto HETAAAIKS aywyd. AvtiBeTa, OTOUG HOVWTEG
pia Tétola kivnon dev eival duvatr). TEAoG, o€ Jia Tpitn katn-
yopia owudTtwy, 0Toug NUIaYywyoug, 6a udboupe étin dié-
Aeuom PopTIouEvwY cwuatidiwy eEaptdTal onuaviikd and
eEwyeveigq mapdyovteq: T Bepuokpaaia, TNV aktivoBoiian
akéua kat ard Tov TEOTIO KATACKEUNG TWV CUYKEKPLUEVWV
CWHATWV.

TO HAEKTPIKO PEYMA
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Eikéva 7.1
To popTiopévo owuartidio Bpioketal péoa
010 nAekTpIKS Medio, ou dnpoupyeital petagu
TWV NMOAWV TNG Knxavrg Wimshurst.
To owpatidlo kiveiral k&tw and m dpdon
NG NAEKTPIKIG SUVaNG.

Eikéva 7.2
H nAekTpikr Suvauikn evépyela Tou opalptdiou
petatrpénetal oe KTk, Meta&u twv méAwv g
pnxavig undpxet dlapopd duvapukou
(NAekTpIKN TAON).

7.1 Kivnon @opTicpévou cwpatiSiou péca
ot nAekTpik6é nedio — H évvoia tng
Siapopdag Suvapikou.

d€pvoupe oe enagr] Tov €va noélo tng pnxavrg Wims-
hurst e To opaipidlo evdg nAekTpikoU ekkpeOUG KAl OTn OU-
véxela Bétoupe oe Aettoupyia mn unxavr) (eikéva 7.1). To
o@alpidlo poptiCetal. Téte, maparnpoupe étl Kiveital and
Tov éva éAO TNG UNXAvN P0G TOV AANO.

MNw¢ 6a urtopodoaue va epuUnVEUCOULE AQUTO TO PALVOLE-
VO XPNOLUOTIOLWVTAG TIG EVVOLEG TNG EVEPYELAG KAL TOU
NAEKTPLKOU rtediou;

MeTa&u Twv dUo éAwvY TG unxavrig Wimshurst dnuoup-
veitait nAektpikd nedio. To popTIouEvo aPalpidlo Tou eKKpeE-
pouUg Bpioketal péoa o’ autd. To nhektpikd nedio aokel dU-
Vapn oto popTIouévo opalpidlo. To popTiouévo opalpidlo
Kivettatl. Emopévwg, amokTd KivnTikr evépyela.

MNvwpifoupe Suwg étLn evépyela dev apdyetal and To
MNJEv, aAd peTaTpEMNeTal amnd TN A HopPr] OtV AAAN.

Ao rmota uop@rj EVEQYELAG MPOEKUWE, AOLITOV, N KIVNTIKN
evépyeta Tou opatptdiou;

AgpoU 1o popTIouEVo apalpidlo Bpioketal HEoa OTO NAEK-
TPKO Tedio, aokeital 0’ autd nAekTpikr dUvaun. Emouévwg
€xel DUVALIKT| EVEPYELQ TIOU TNV OVOUALOUE NAEKTPIKN EVEP-
yeia. Katd tn petakivnor) Tou opapidiou and tov €va oo
™G Wimshurst otov dA\o, N NAEKTPIKr] SUVALIKY) EVEPYELQ |E-
TATPATNKE O€ KIVNTIKY.

To nnAiko ™G UeTABOANG NG NAEKTPLKNG EVEPYELAG TOU
POPTIOUEVOU TPALPIOIOU P0G TO OUVOAIKO TOU PopPTIO (On-
Aadn n uetaBolAn Ing nAEKTPLKNG EVEPYELAg avd yovada
nAektpikoU poptiou) ovoudletat diapopd duvapikou i
NAEKTPIKN TAoN LETAEU Twv SUO MOAWV NG UnxXavrig.

levikd n dtapopd duvauikou ueta&u Twv duo onueiwv A
Kat B &xel oav anotéAeoua tnv Kivnon Tou popTIOUEVOU Ow-
uatidiou and to Eva onueio, Orou To aPrivouue, ato dAAo.

2N YAWOOO TWV HAdNUATIKWOV CUPBOAWY, YPAPOUE:

AE
VAB = an

‘Ornou:
He Vg OUMBOAiCouUE TNV NAEKTPLKY) TAON PeTa&u dUo on-
pelwv Tou ediou, drwg ot dUo oL A kat B (eikéva 7.2).
AE,,, givain 3lapopd NG NAEKTPIKNAG EVEQYELAG TIOU EXELTO
owpartidlo étav Bpioketal ato onueio A, uelov TNV NAEKTPIKN
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evépyela rou €xel étav pTdvel oto onueio B, g eival To ouvo-
AKS QopTio Tou owlaTIdiou, TToU PETAKIVIONKE.

H povdda g nAekTpiknig Tdong oto Alebveég Zuotnua Mo-
vadwv (S.1.) eivatto 1Volt (1V). ZUupwva pe Tov TeonyoUEVO
oplopod, loxUeL:

Volt= o ! V=qg

1J=(1V)-(1C)

n teAeutaia oxéon, ekppalel OTL:

«H uetaBoAn g NAEKTPLKNG EVEPYELAG POPTIOUEVWYV
owuatdiwv rou Exouv ouvoAiko goptio 1 C, katd tnv kivn-
on Toug ueTa&u duo onueiwv ue dtapopd duvautkou 1V, ei-
vation ue 1J.»

Me avtioTtotxo Tpdmo, urnopoupe va neptypdgPoue Tnv
K{vnon oroloudnimoTe GopTIoPEVOU owaTId(ou Kal va opi-
OOUE TNV NAEKTPLKN TAON, HETAEU dUOo onuelwv nAekTpL-
koU medlou, oy dnuioupyeital and pia ynartapia oe éva
NAEKTPIKO KUKAWAL.

MNa napddetypa cuvdgouple dladoxIkA €va AaurdKl e Ta
dkpa uag pratapiag 1.5 V kat pag 4.5 V. Mapatnpoupe ot
otn deUtepn Tepimtwon To Aapundkl pwToBoAe( Tio €vtova.

lMwg 6a urmopouoaue va reptypdyPyouus auto mou ouu-
Baivet;

Méoa ato gUpua Tou Aaurtrpa dnuloupyeitatl, and
priatapia, nAektpikd Tedio. ZTa eAeUBepa NAeKTPOVIA TOU
oUpuatog ackouUvtal nAekTpLkEG duvdpelg. Emopévwg ta
nAektpdvia €xouv NAekTPIKN (duvaplkr) evépyela. Me Tnv
enidpaon Twv duvdapewv Ta nAekTpdvia KivouvTal Kal aro-
KTOUV KIVNTIKNA evEPYELa, UEPOG TNG oTtolag HeTaTpETETAl
ge QWTELVN.

A rou OUwWG IMPOEPXETAL I NAEKTOIKT] EVEQYELQ TWV EAEU-
Bepwv nAekTPOVIWY;

H nAekTpIKn evépyela Twv nAekTpoviwy opelletal oTig du-
vdpelg ou ackouvtal o’ auTd arnd To NAeKTPLKO Tiedio ou
napdyel n unatapia. Emopévwg n nAeKTpIkn evépyela mpo-
OPEpETal OTA NAEKTPOVIA ard TNV unatapia.

Méon evépyela npoopépetal o€ kABe nAektpovio ard
urtaraplia;

ZUuPwva e Tov oplopd TG dlagopdg duvapikou Ba eivat:

E=(AV 51000 * (POPTiO TOU NAEKTPOVIOU)

‘ET0l, 0TO deUTEPO KUKAWIA, TIOU TIAPLOTAVETAL OTNV €L-

Eikéva 7.3
ANEEQVOPOG BOATa (1745 - 1827)

ITaAGg PUOIKAG TToU ePeUPE TNV NAEKTPIKY] OTHAN.

H ovopaoia Volt otn povdda g dlapopdg du
HikoU 36Onke POgG TIUK TOU.

va-

Eikdva 7.4
‘Otav o Aaurtripag ouvdéetal e pnarapia
uPnAdTepng TAoNG PWTOROAEL evTovdTEPQ.

TO HAEKTPIKO PEYMA
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kéva 7.4, n tdon ota dkpa Tou Aapmtripa sivat peyalutepn
Kal Ta NAEKTPAOVIA ATTOKTOUV TIEPLOTATEPN evépyela. Emoué-
VWG N pwTelvry evépyela eival peyaAltepn Kat n wtoBoAia
Tou Aaumntrpa evtovatepn.

Tn dtapopd duvapikou peta&l duo onueiwv evég Ku-
KAWMATOG, TN METPANE He TN Bor|Bela opydvwy, TIou ovoud-
Covtal BoATopeTpa.

0O ndAog A Tng punxavrig Wimshurst, tou nelpdparog mg
elkovag 7.2 eival BeTikd popTIouévog, evw o B apvntikd.
A€pe 611 n dlapopd duvapikou V,g, elvat BeTIKN, eV N Vg,,

B(_) APVNTIKNA:
Eikéva 7.5

MeTa&U Twv MéAwv TG pnxavig dnuoupyeitat
orvenpag. Ta BeTikd popTiopéva owuatidia
KivoUvTal aré Tov BETIKS TIPOG TOV APVITIKG aApPVNTIKA 1 UNJEv.

néAo. Ta apvnTikd popTiopéva owpatidia
Kivouvtal avtiotpoga.

Ve >0

Vea=—Vas

levikd, pia dtagopd duvapkou propei va eivat BeTikn,

To BeTikd popPTIOUEVO OPaLPIdLO TOU EKKPEUOUG (ElKOVA
7.2) Kiveltal and tov BeTikd TIoAo A, IPOG TOV ApVNTIKO T1o-
Ao B. AnAadr n dapopd duvauilkoU PeTAEU TNG APXIKAG
Kal TNg TeALKNG Tou B€ong eival BeTikr). To avtiotpogo Ba
ouuBel av aprjooupe Eva apvnTIKA QOPTIOUEVO TWHATIOLO
va KivnBel ard tov ndAo B npog Tov A (slkdva 7.5).

Mapduola oe éva KAeloTO NAEKTPIKO KUKAWUA TA BETIKA
POPTIOUEVA OWATIOLa KivouvTal arod To BeTIKO TIPOg ToV
apvnTiké oAo TNg unatapiag, evw Ta apvntikd and Tov
apvnTikod 1pog Tov BETIKO TIOAO (elkdva 7.6).

Eikdva 7.6
Kivnon poptiopévav cwpatidiov petagl duo no-
Awv pe dlapopd duvapikou VAB>O0.

MAPAAEITMA

dopTiopéva ocwpatidla Kivouvtal peta&l dUo onueiwv NAEKTPIKOU KUKAWUATOG A Kal B. Meta&u
Twv dUo onpeiwv emikpatel dlapopd duvaukou (tdom) V,; = 4V.

A. Av T0 0UVOALKO @opTio TToU peTakivrOnke eival Q = 5C, néon eival n cuvoAlkr HETABOAY} TNG
NAEKTPIKNG EVEPYELAG.

B. Ze méco UYog Ba punopouaape va avuPooupe pia mEtpa palag 2Kg av prmopouloape va Peta-
TPEWoUPE OAOKANPO TO MOCS TNG NAEKTPLKIG EVEQYELOG OE LNXAVIKN;
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VAB = Q Tl] AEn)\EKTler’] = VAB : Q l"]

A AE 20J

MAEKTPIKN =

‘OAN N NAEKTPIKNA EVEPYELA UETAPEPETAL OTNV TIETPA KAl
peTaTPEMETAL O SUVALKN TNG METPAG.

Aedopéva Zntoupeva Auon
Alapopd duvapr- A, MetaBoAr| g A.
kou (tdon): NAEKTPIKNG EVEP- AE,,
Vig=4V YEaG: AEWKTP_
®optio: Q=5C  B:"Yyog nou avu- AE ) con = 4V - 5C
MdZa nétpag: Ywveraln meTpa:
m =2 kg h B.
Ertdxuvon g
Baputntag: Baoikég oxéoeig
g=10 mz AEW\‘ UéuvaulKr’] = AEHMKTler'l
s A Vie=—a" _
m-g - h=AE, o
B. Upyauey =M~ G- h 504 ,
h= — N
2kg- 10 @

AE

MAEKTPIKN

r’] h= m-g

h=1m

7.2 To nhexTpiké pelpa

Zuvdéoupe Ta AKpa evOg ANQUTTITPA [Ie TOUG TIOAOUG [ILAG
pratapiag. Téte dnpoupyeital Eva NAeKTPIKO KUKAWIA TTOU
Slappéetal and NAEKTPIKS PeUUa Kal TO AAUTTAKL pwTOROAEL.

Ag BuunBoue Mwg epunveUoUE AUTO TO PAVOEVO. 2TO
E0WTEPIKS eV HETANOU, OTIWG TO CUPA TOU AQUITITPA Kal
TWV KaAwdiwv ouvdeong, urtdpxouyv Betikd (dvta kat eEAsubepa
nAektpdvia. Ta eAelBepa nAekTpOVIA KivouvTal Tuxaia tpog
kdBe kateUBuvon evw Ta BeTIKA 1WOvTa tdAAovTal yUpw and
Kavovikd dlatetaypéveg Béoelg (ewdva 7.7).

Aré v A\ pepLd, ol téAoL Tng TNyn g elvat duo avtibe-
Ta PopTIopéveg TiePLoXEG. ‘Otav Aoirdv ol méAoL cuvdeBolv
e To oUppa Twv KaAAwdiwv Kal Tou Aaurtmpa, dnpoupyeital
OTO E0WTEPIKS TOU aywyoU &va NAeKTPIKS Ttedio. To nAeKTpl-
k6 miedio aokel dUvaun ota eAelBepa nAekTpdvia ou Ta
avaykddel va KivnBoulv katd Prkog Tou oUpaTog.

H npooavaroAiouévn kivnon Twv QOopPTICUEVWY Owa-
TIdiwv (otnVv nepintwon uag Twv nAektpoviwv) Aéyerai
NAEKTPIKOG peUa.

Eikéva 7.7
O HIKPOKOOMOG eVOG METAAIKOU aywyou.

TO HAEKTPIKO PEYMA
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ARlskilban
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supdanind gepd
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Eikéva 7.8
MpayuaTikr Kat cupBaTikh popd
NAEKTPIKOU PEUNATOG.

MkP§ €pVeeThpio

H popd Tou NAeKTPIKOU PEUNATOG

20vdeae TOuG MOAOUG HLKPOU KIvNTH-
pa e Toug NMdAoug unartapiag.
Mapatripnoe TN popd MEPLOTPOPNG
TOU KIVNTAPA (Tou pdtopa).

AMNaEe TNV MOAKSTNTA TNG TINYNAS.
Mapatrpnoe ndAL tn popd MeEPLOTPO-
1 TOU Knpa (Tou pétopaq).
2xedlaoe 0To XapT{ 0oU TO KUKAWA Kal
onueiwoe og KABe TePTTWOT TN CUU-
Batikr popd Tou PeUUATOG.

Mou amnodidelg Tn dlapopd Twv napa-
TNENOEWV OOU OTNV TIPWTN Kat ot deu-
TEPN MEPITTTWON);

H @opa Tou nAekTpikou pelpaTtog.

Mvwpifoupe dtL Ta péva popTiopéva ocwuatidla ou Jrto-
pouv va KivnBouv eAelBepa kal Tipog KABe katelBuvon oTo
E0WTEPIKS TWV PETAAIKWY aywywv, eival Ta eAelBepa nAek-
TPoVIa. Emeldn Ta nhektpdvia eival apvntikd popTtiopéva 6a
Kivouvtal and Tov apvnTiké pog To BeTIKS TIONO TNG Urata-
plag. H popd kivnong twv nAektpoviwy o’ €va NAEKTPIKO KU-
KAwpa elval n mpayuatikr popd Tou nAEKTPKOU PEUUATOG.

QoTtd00 av 0TO ECWTEPIKS TWV AYWYWV Kivouvtav BeTIKA
QopTIoUéva owpartidla, n kivnon Toug Ba ritav and Tov BeTl-
K TIOAO NG MNYNQ TiPog Tov apvnTikd. ‘Exel emikpatioel, yia
LloTopIKoUq Adyoug, va Bewpoupe &TLn popd ToU NAEKTPIKOU
peuparog TautiCetal pe Tn popd Kivnong pavtacTikwy BeTL-
KWV pOoPTIWV, TTIOU KvoUvTal KaTd PAKOG TwV aywywv. H ¢o-
04 kivnong Twv BETIKWV QopPTiwy 0° €va NAEKTPLIKO KUKAWLA
ovouadetat ouuBatiky popd Tou NAEKTPKOU PEUUATOG.

210 NAEKTPIKS peUpa oPelleTal a TIANBWPEA QaVOUEVWY
Kat n Aeitoupyia dekddwv CUOKEUWV, TIOU CUVAVTAE OTNV
kaenuepwvn pnag Zwry. Mropoupe va katatd&ouple Ta pavo-
Heva Tou ipokalel To NAEKTPIKS pela e KaTnyopleg:

e OgpuIKA Qavoueva: To nAeKTpIkS pelua TPOoKaAel B€p-
pavon Twv owpdtwv. O Beppoaipwvag, N NAEKTPLKT KOou-
Civa, ol BeppooucowpeuTéqg eival tapadelypata Beppt-
KWV OUCKEUWV.

e HAektpopayvntikd pawvépeva: Ot petalikol aywyol rou
dlappéovtal and NAeKTPIKS pela apdyouv YUpw Toug
payvnTikd nedia. ‘Etol, propouv kat aAAnAeTidpouv e
HayvATeg 1) Kat HeTa&U Toug, avartUooovTag LayVnTIKEG
SUVAELS. ZTa NAEKTPOUAYVNTIKA gpalvopeva otnpifetaln
KATAOKEUT] TWV NAEKTPOKIVNTAPWY, L€ TOUG OTtoloUg K-
vouvTal Ta NAEKTPIKA TPEvVA Kal Aewpopeia, Aettoupyolv
Ta nAekTpikd Yuyeia, n pida Tou autokviitou KA. 2Tta (dla
pawvoueva otnpiletal kat n kivnon Twv NAEKTpouayvnTL-
KWV TPEVWY, 1 AEITOUPY(a TWV NAEKTPOUAYVITIKWOV YEQA-
VWV, ol aUTOPATOL DIAKATTITEG, Ol KEPAAEG EYYPAPHG 1XOU
Kal EKOVAG KATT.

e Xnud pawvdpeva: H nAektpdAuon .. Tou kauoTikouU va-
Tpiou, n Aeltoupyia TwV CUTOWPEUTWV TWV AUTOKIVI|TWV
KAl TV NAEKTPLKWV UMaTtaplwyv (ouoTolxieg), avrkouv o’
autrjv TNV katnyopia pavopévwy. To nAektpikd pelpua,
otav di€pxetal péoa and kabe rapdpola ddtagn, poka-
el XnUIKEG avTidpdoelg.
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H Siapopa Suvapikol o6To nAekTpikd KUKAwpa

Ag cuvappoAoyrooupe TIAAL TO KUKAWHA LE TN pratapia
kat To Aaprdkl. Katd prikog Tou oUpuatog Tou Aaurtrpea,
TV KaAwdiwv kKabwg kal péaa and tn pnarapia cuppaivel
PooavATONTUEVN Kivon eAelBepwv NnAekTpoviwv. An\adr
TO KUKAwA dlappéetal and NAeKTPIKS peupla.

H kivnTiknA evépyela Twv nAekTpoviwv eival n evépyela
TIOU HETAPEPEL TO NAEKTPIKS peUpa. Onwg idape n evép-
YEla auTr poa@gpetal arnd tTnv pratapia ota nAektpodvia
Kat eivat avaioyn pe tn dlapopd duvapikou (tdon) petagu
Twv o wv ING. H tdon AV, otoug ndAoug g nnyng eivatn
attia dnuLoupyiag Tou NAEKTPIKOU PEUUATOG OTO KUKAWUA.

Kabwg ta nAektpodvia riepvouv péaa ard 1o AaumdkL, n
EVEPYELQ TOUG LelveTal, yiaTi éva HEPOog TNG LeTaTpEneTal
o€ BepUIKA Kal pwTeLvr] evépyela. H peiwong tng evépyelag
TwV nAektpoviwv eivalt avdhoyn tng dlapopdg duvapikou,
(nAekTplkng Tdong AV), ou epapudleTal ota dkpa Tou
Aaprtiipa. To Aapmdkl, 6nwg Kal kdBe ouokeurn Tou [eTa-
TPETEL TNV NAEKTPIKN EVEPYELA OE eVEPYELA AANG HOP PTG,
ovouddeTal KaTavaAwTrig (1 LETATPOMEQG).

‘Qote n dtapopd duvautkou (nAektptkry tdon AV), rmou
epapudleTal oTa Akpa evog KaTtavaAwrtr, MEOKAAE! TO NAek-
TPLKO peuua rou Tov dtappéetl. H evépyeta Tou nAEKTPLKOU
PEUUATOG, MTOU UETATPEMETAL QIO TOV KATAVAAWTH O€ EVEP-
vela dAAng uopeng eivat avdioyn g taong AV.

Tn dapopd duvapikou PeTAEU Twv AKpwVY evOg OToLXEOU,
LY. HrtaTapia, AaurdkL, Kvntrea, KATL. T LETPALE e TN Bon-
Bela evédg BoATduETPOU, STIWG PaiveTal oy elkdéva 7.9.

i 2UvdEe0n NAEKTPIKWY TNy WV

‘Exoupe duo dpoleg pratapieg. Av cuvdéooupe
TOV BETIKO TTIOAO TNG MLAG [IE TOV APVNTIKO TTOAO TNG AA-
Ang Aéue OTL ol unatapieg ouvdgovtal oe aslpd. Me
€va BOATOUETPO PETPALE TNV TAON OTa AKPA TNG OUV-
deauoloylag. Mapampoulpe dti eival {on e To dBpol-
OMa TWV TACEWV TWV SUO PnaTtaplwv (eikéva 7.10).

Av ol dUo dpoleg unatapieg ouvdeBolv TIAPANAN-
Ag, Onwg paiverar oty eikdva 7.11, tdte n tdon ota
dkpa g ouvdeouoloyiag, eival (on e Tnv Tdon kd-
Be unarapiag.

Eikéva 7.9
H €vdelEn Tou BoATtopEeTPOU PETPAEL TNV TAON
ota dkpa Tou Aaurripa.

MkPg epyLerhipyo

~e

ZUvdeon NImaTapiwv Kai EVEPyeld

Mdépe duo pnarapieg twv 1,5V

A. 2Uvdeoe TO BeTIKO IOAO NG UIAG LUE TOV

apvnTKS OAO TNG AAANG.

2T OUVEXELD OUVEDEDE TA AKPA TWV UMa-

TapLwV pe €va BOATOPETPO.

Katdypaye Tnv év3elEn TOU BOATOUETPOU.

B. Zuvédeoe Toug BeTikoUg MOAOUG TWV

prataplv padi kat Toug apvntikoug mo-

Aoug padi (mapdAAnAn ouvdeon). Me éva

BoAtdueTpo pP€Tpnoe tnv Tdon ota dkpa

NG ouvdeaoAoyiag.

Katdypaye v éviel&n Tou BOATOPETPOU

Kal GUYKPLVE TN UE TNV TIPONYOUEVN.

I. Ndpe tpla Supola Aaundkia kat ouvde-

o€ Ta JLadoxIKA ME:

e M prnatapia 1,5 V.

e Auo urnatapieg Twv 1.5V ouvdedeus-
VEG O€ Oelpd.

e Auo urnatapieg Twv 1.5 V ouvdedeué-
veQ TTAPAAANAQ.

2UYKPLVE TIG PWTOROAIEG TWV AQUTTTAPWV.

T oupnepaivelq kal mwg To eENYe(g;

TO HAEKTPIKO PEYMA
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Eikéva 7.10
2Uvdean dUO NAEKTPIKWVY OTOLXEIWY (UMATAPLWV)
oe oelpd.

Eikéva 7.11
MapdAANAN olvdeon U0 GUOLWY UTMATAPLWV.

H évvoia Tng évraong Tou nAekTpikoU pedpaTtog.

E{dape 611 av ouvdéooupe Eva AapTdkl, Sladoxikd ue
OUo dlapopeTikég prnataplieg, Téte, To Aapurndkl pwtoBoAel
o évrova dtav ouvdebel pe T pratapia rou €xel peyaiu-
Tepn 1don. H évtovn pwTtoBoAia Tou Aaumrtripa opelletal
0TO Yeyovdg OTL 0T deltepn nepintwaon ta kKivolueva
nAekTpovia dnAadr] To NAEKTPLIKS pela LETAPEPEL UEYA-
AUtepo 1ood evépyelag. Aépe T1éTe 611 10 Aapmndki dappge-
TaL and .oxupdTEPO NAEKTPIKO pedja.

And 11 e€aptdral n evEpyela Tou NAEKTPLKOU PEULATOG
TTOU UETAPEPETAL OTO AQUITAKL;

MvwpiCoupe 11dn 1L n evépyela aut) eival ion pe T cuvo-
AKA helwon Tng evépyelag Twv NAEKTPoViwy Tou Tiepvouv
and 1o éva dkpo Tou Aaurtripa oto dAAo. Emnopévwg éoo te-
ploodtepa eAelBepa nAekTpovia diEpxovtal ard Tov Aay-
T Pa o€ 0pLOPEVO XPOVo, TOCO HeyaluTtepn Ba elvain
NAEKTPIKY] EVEPYELQ TIOU PETAPEPETAL O’ AUTOV.

Ané tnv dAAn, n evépyela k&Be nAektpoviou kabopile-
TaL and TV NAEKTPIKA Tdon Ttou e@apudleTal ota dkpa Tou
Aaurrpa.

‘Qote n evépyeld ToU NAeKTPIKOU peUATOG TIOU UETAPE-
petal oto Aapmdkl eEapTdral and Tnv NAEKTPLKY) TAoT) TTou
e@apuéletal ota dkpa Tou Kat ard Tov aploud Twv eAelBe-
pwv nAektpoviwv ou diépxovtal and autd e OPLOPEVO
Xpovo.

MNwg 6a urmopovoaue SUwWS va LETPIOOUUE ToV aptBud
TWV NAeKTPOViWY rTou dtEpxovtal arnd To Aauntrpa o€ opt-
OUEVO XPOVO;

Avti va peTpriooupe Tov aplBud Twv nAekTpoviwy, apkel
VA LETPIOOULE TO OAIKO POPTIO TIOU PETAPEPOUV, KABWG KI-
vouvtal Katd prikog evdg aywyou. ‘0Ooo neploodtepa nNAek-
TpdVIa diEpxovTal ard pia KABeTn dlatour] (1] anid dlatoun)
TOU aywyouU o€ OpLoUEVO XPOvo, TOOO MEPLOCOTEPO POPTIO
Ba mepvdel and autrv kat TOoo LoXupdTePO Ba eival To NAek-
TPKO pedpua.

OpiCoupe enopévwg tnv évraon (I) Tou nAekTpIKOU pPEU-
HaTog, TIou dlappEel Evav aywyo, wg TO opTIo TIou dLEPXE-
TaL and pa diatour) Tou aywyou (Aq) og xpovikd didotnua
(At) pog TO XPOVIKS dldaTNa.

21N YAWOoOoQ TWV HABNUATIKWOV CUUBOAWY :

Aq

==
At
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‘Ormou:
pe | oupBoAiCoupe TNV €vtaon Tou nAeKTPLKOU pelaTog,
Aq 10 PopTio Trou diépxetatl and pia datour] Tou aywyou
g€ XPoVIKo dldotnua At.

H povdda pétpnong Tou nAekTpikol peduatog oTo Ale-
Bvéq ouoTtnua povadwy givat to 1TAmpere (1A). ZUpewva
|e ToV TiponyoUevo oploud LoXUEL

1Coulomb ,
| Ampere = 1second n 1A= %

H oxéon aut dnhwvel étL, av évag aywydg dlappéetal
anod nAekTplkd peupa évtaong 1Ampere téte and uia dua-
Toun Tou Jlépxetal kdBe deutepdAerto poptio (0o e Eva
Coulomb.

Ze nAekTpovikég dlatdelg, ou dlappgovtal and peu-
paTa JKPNAG évtaong, wg Hovadeg HETPNONG TNG EVvTaong
TOU NAEKTPIKOU PEUMATOG XPNOLULOTIOIOUE UTIOTIOAAATIAG-
010 TOU aumép Onwc To klapmép (1mA=10"°A) kat To -
Kpoaumép (1 JA=10"°A).

lMa pelpata peydAng évraong Xenotuomnoloupe TToANa-
n\dola Tou Aumép, To Khoaumnép (1kA=10°A).

Ta édpyava nou xpnaotuomnoloUpe yla va HETPANE TNV
€vTaon Tou NnAekTpIkoU peupatog, ovoudlovtal aunepdpe-
TPA (elkdva 7.12). KABe aunepdeTpo ExEL DUO AKPODEKTEG
| Toug ortoioug ouvdéeTal e TO UTIOAOLTO KUKAWA.

lMa va petpriooupe TNV €vraon Tou nAekTplkol pedua-
TOoG 1ou dL€pxetal and évav aywyod, mapeUBANOUUE TO
QUMEPOETPO, £TCL WOTE TO TIPOG LETPNAON PeUA va SLEN-
Bel péoa and autd (eikéva 7.13).

H Aertoupyia Twv apmepop€Tpwy atnpiletal oTa payvnTi-
KA1} oTa BepUIKA AMOTEAECUATA TOU NAEKTPLIKOU PEUATOG.

MkPg epVaesripio

~o -

DaKOG: Eva KAEIOTO NAEKTPIKG KUKAWUA

® [dpe €va pakd

® >xediaoe T0 NAeKTPIKS KUKAWUA TOU.

® [Mola eival n tdon Aettoupyiag Tou;

® [ola elval Ta XapaKTNPELoTIKA TOU AQUITTried ToU;
® Mwg Aettoupyel 0 dlakdrTng Tou;

® Mwg eival cuvdedeEVEG OL UmaTapieg Tou;

Eikéva 7.12
AvdAoya pe Tto puéyebog Tng évraong Tou
NAeKTPIKOU PeUaTOg TIoU BEAOUE va
UETPriO0UE Kal TNV akpiBela g pétpnong, mou
emoupoUpe XPNOLUOTIOOUUE KAl TOV KATAAANAO
TUTIO QUMEPOMETPOU.

Eikéva 7.13
To aurnepdueTpo ouvdEETAL OE OELPd |IE TO
KUKAWA OTO 0moio BEAOULE VA LETPT)OOUE TNV
€vTaon Tou pelpatoq.

TO HAEKTPIKO PEYMA
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‘Eva mapadeiyua amo tnv kabnuepiviy {wn:
«H évraon Tou kukAopopiakou peUNaTog
O€ AQUTOKIVNNTOSPOO»

Ag peAetriooupe €va avaloyo rapddetya and tnv Kadn-
Hepv) pag eurelpia, yia va kataAldBoupe Twg nepimou oké-
PTNKAV Ol PUOILKOI EMIOTNOVEG YA va AUCOUV TO TIPORANMA
NG oUyKPLONG dU0 NAEKTPIKWY PEUUATWY.

T 6a kAvoupe av pag {nNTrioouv va UttoAoyiooupe Kat va
OUYKPI{VOUUE TO «<KUKAOQOPLAKS pela TWV QUTOKIVITWY» G€ dU0 oplopéva onueia dUo Aewpdpwv,
oT1G 6.00 To mpwi Tng idlag nuépag;

Mia eUAoyn dladikaoia, Tou prnopoUpe eUKOAA va TIpayAToTojooule, eival n akéloubn:

2e KABe anpeio otrvetal €vag mapatnEnTtnig, yla éva Ukpod XPoviko dtdotnua yupw arnd Tig 6.00
MW MNa napddetyua, and T1g 5.55 éwg TIg 6.05, 0 évag kat and T1¢ 5.57 éwg T1g 6.03, 0 dANog. Kdbe
napaTnENTAG HETPAEL TOV apLOd TWV QUTOKIVATWY TIOU TIEQATAV ard PMPooTd Tou, JETA OTO XPOVO
Tou JIPKECTE 1) TAPATY)ENOT TOU.

Alaipoupe Tov aplOud Twv AUTOKIVATWY TIoU LETPNOE KABE apatnentig e ToV avtioTolxo Xpovo
Kal Bplokoupe Tov aplBPd TWV AUTOKIVATWY avd AeTttd, Ttou diépxovTal and Ta CUYKEKPLUEVA onueia
NG KABe AewPodpou.

‘Eotw 6t

O npwTtog, ota d€ka Aemtd 1oy SINPKETE 1) TAPATENON Tou, uétpnoe 150 autokivnta.

O deltepog, ota €& Aerttd Tou SIPKETE N TTAPATHPNOY] TOU Hétpnoe 144 autokivnta.

Tdte, n «€vtaon Tou KUKAOPOPLaKoU peUATOG» OTNV MPWTN Aew@dpo eivat:

150 autokivnta_ 15 autokivrta
10 Aerttd 1 \emtd

evw otn deutepn:

144 autokivnta_ 24 autokivrta
6 Aerttd 1 \ertd

‘Qote yla va unohoyioouple kat va ouykpivoupe e akpiBela «to pelpa TWV AUTOKIVATWVY» KABE Ae-
wepodpou, npoadlopioape Eva PEyebog: TV Evraon ToU KUKAOPOPLAKOoU pEUUATOG, TIOU AG TIANPOYO-
pel méoa autokivnta diEpyovTat and pia KABeTn Tour TNG Aewpopou kdbe Aemtd. loouTtal e To TAL-
KO TOU aplBpoU TwV QUTOKLVATWY TTIoU JLEPXOoVTAl attd TN CUYKEKPLUEVN TOWN], TIPOg TOV avtioTolxo

XPOVO pETPNONG:
apLBp. autok Tou Epacay and pia kabetntour Tou dpdpou oe xpov. didotnua At
XPOVIKO JLdoTnapétpnong (At)

€VTaOoN KUKAOQ. pEULL =
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A6 Ta pikpoaumép ota Kihoaumép Mia ueydAn mepioxn peupdrwv

H oUyxpovn texvoloyia xpnotporolel pia peydhn reploxr] evidoewy NAEKTPIKOU peUIaTog ou dlap-
KWQ eyalwvel. TOOO OTIG TIEPLOXES PEUMATWY e TTIOAU UIKEY] éviaom (aoBevr| pedparta), G0 Kal o€ Tie-
PLOXEQ e TIOAU UEYAAN €vTaom (loXupd peUATa) N TIEPLOXT| AUTH] CUVEXWG SIEUPUVETAL.

H évtaon mou dlappéel Eva oTolxelo Tou NAEKTPOVIKOU KUKAWUATOG dev eival mapd HepIkd pikpoa-
HIEP (LA), evw ekeivn Trou dlappeet TG dLaTAgelg NAEKTPOAUONG YLA TNV TIAPAYWYY] TOU aAoULviou prto-
pei va Eenepdoel kat Ta ekatd KINoaumnep (KA).

Aobevn pevpara

H évtaon twv acgbevwv peupdtwy dev urepPaivel TL HEPIKEG Oe-
Kadeq LMlaunép. Me Tétola pelpata Aettoupyouv To padldpwvo, N
TNAedpaon, To TNAEPWVO, OTIWG KAl &vag UTTOAOYLOTHG TOETNG 1 éva
NAEKTPOVIKO POADL.

loxupd peupara

‘Ooo peyahltepn el-
vatn évrtaon Tou peu-
patog téoo eviovoTe-
pa gawvopeva ripokalel. loxupd peluata xpnaotuorolou-
VTAL 0TA NAEKTPLIKOUG poUpvoug, yia THEN dUoTNKTWY
UALKWV, OTOUG HEYAANG LoXUog NAEKTPLKOUG KIVNTHPEG,
Yla TNV MPaypaTornoinon KAnolwv xnUKov aviidpdoswv
oe Blounxavikn kAipaka, kAt. O kepauvég eival mapd-
delyua guaotkoU ¢atvopévou katd tn dldpkela Tou omoiou avantuooovtal TIoAU LoXupd NAEKTPLIKA

peluata, HKPNRG OUWG XPOVIKNAG SLApKELaG.
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Eikéva 7.15
Av au&nooupe v TAom rou epapudéloupe
ota dkpa Tou aywyou, TéTe n évtaon Tou
PeUNATOG TIOU TOV JLaPPEEL LEYANWVEL.

MNivakag 7.1

% / ¥
(Volt) (mA) Volt

A

0 0 -
1,5 75 200
3,0 15,0 200
45 225 200
6,0 30,0 200
7,5 37,5 200
9,0 45,0 200

Mapatrpnoe dtt yia k&be (elyog

TIHWV 0 AOYoQ ¥ €xeLtnv dla Tn.

7.3 O vépog Tou Qu - Avrictacn

ZuvappoAoyouue TIdAL SUo KUKAWUATA, e Spota Aaund-
KLa, TTou ouvdgovTal e dUO JLAPOPETIKEG UMaTapieg 1) nAek-
TPKES TNYEQ. MeTpdpe e €va BOATOPETPO TNV TAON KAl e
€va QuIePOUETPO TNV EVTIAOT) TOU PEULATOG TIOU JIAPPEEL TO
KABe NamdkL. AlarioTtwvouue Tl To AQUrdKL Tou ouvdgeTal
pe ™ unatapia peyaAltepng tdong ¢wtoBoAel o gvrova.
H tdon ota dkpa Tou eival peyalUtepn kat dlappéetal and
pelpa peyailtepng évtaong (ewodva 7.150a).

Me nelpduara énweg autd, dlariotwoage Ot Av ota dkpa
evog aywyou (yla mapddetypa UeTaAAIKoU oUpATog) Epap-
péooupe pia dlapopd duvapikoU (NAeKTPIKA TAoN), TOTE O
aywydg dlappéetal and nAekTPIKO peldua. H epappoldpevn
Tdon eival To aiTlo kat To pelja Tou dlappéel Tov aywyo, ei-
VAL TO AMOTEAECA.

lowa eivatl Guwe n TOCOTIKI OXEON, TTOU GUVOEEL TNV NAEK-
TOLKN TAON (altio) ue TV vraon Tou PeUUATOS (arToTeAeouQ),
Tou rpokKaAel og évav aywyo;

Mwg, dnAadn, uetaBdAAetal n Tun TG Evtaons Tou NnAEk-
TPIKOU peUuaTog rou dtappéet évav aywyd, otav uetaBdirou-
e ™ dtapopd duvautkou rou epapuolouus ota dkpa Tou;

Ma va anavtriooue oTIG EPWTAOELS HAG TIPETEL VA Ka-
Tagpuyoupe AL oTo neipapa (eikdva 7.15B). MetaBdA\ou-
E TIC TIHES NAEKTPIKNC TAONG TToU eQpapudloupe oTa Akpa
evog aywyou. Metpdue v tdon ota dkpa Tou aywyou [e
gva BOATOUETPO Kal TNV €vIaon Tou NAEKTPIKOU peUNATOC,
TIou JlapPEEL TOV aywyo, e &va QuePOETPO.

Ta anoteAéouaTa TwV UETPY)OEWV Hag KaTtaypd@ovtal
otov rivaka 7.1 Ztnv Tpitn otiAn Tou nivaka urtoAoyifou-
e To MNAIKo TNG TAoNg P0G TNV €VTaoT ToU PEUNATOR

2T ouvéxela e TN forBela Twv TIHWV TNG TAoNG KAL NG
gvraong nou AapBdvoupe ard Tov mivaka 7.1 Kataokeud-
CoupE TN YPAPLKY MapdoTaaon Tng Tdong oav ouvAapTnon
NG évTaong Tou NAEKTPLKOU peUATOC TTIOU SlappEel ToV
aywyo (eikdva 7.16).

Mapatnpoupe étL nypadkn napdotaon Tng évraong (1)
ToU NAekTpIKOU pelduaTtog, Tou dlappéel Tov aywyod o€ Gu-
vApTNoN He TNV NAEKTPLKNA TAon (V) Tou Tnv MPOKAAEl, eivat
Hla euBeia rou diEpxetal and to undév. Enopévwg ta duo
auTd pey€on eivat avaloya: o Adyog Toug dlatnpeital ota-
Bepdg. To yeyovdg autd propoUlpe va To emBefaldooupe
kal and tnv Tpitn otAN Tou mivaka 7.1, érou €xoue uTo-
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Aoyioel Toug Adyoug Twv avTloToliXwv TV Tdong — évta-
ong (%) Mapatpnoe oTtL 6ot autoi oL AdyotL €xouv Tnv Bla
.

H yevikeuon nelpapatikwy 3edouévmv mapOUolwy e Ta
mponyoupeva, odrynae To YyepHavo ULk Mewpylo Qu
(George Ohm) ot diatunwon evdg vopou, Tou eivatl yvwotdg
QG vouog tou Qu:

H évraon (1) Tou NAeKTPIKOU pEUMATOG TOU SIappEeEl
évav aywyd, eivar avdAoyn tn¢ diapopdg duvauikou (V)
mou epapuddeTal oTa dkpa Tou.

lNari duwg, dtav av&dverat n taon rou epapudlouue
ota dkpa evog aywyou au&dvetatl kat 1 évtaon Tou peuua-
TOG ITOU TOV JLAPPEEL;

Ma va anavtrjooupe oTo Mapandvw epwtnua Ba aglo-
TIOI)OOUE TNV €lKOvVa (TPATUTIO) TIOU €XOUE dNLIOUPYN-
OEL Y1a TO NAEKTPIKS peljua wg éva oUVoAo KIVOUUEV®Y,
TIPOG Ul OPLOUEVN KaTeUBuvan, nAekTpoviwv. MeydAn td-
on onuaivet 4Tt Ta NAeKTPEAVIA ATTIOKTOUV PEYANUTEPY) KIVN-
TIKN) EVEPYELA KAl dpa KivouvTal Ye peyakutepn Taxutnta.
‘000 duwg peyailtepn eival n Taxitnta Twv nAeKTPOViwY
1000 neploodTeEPa Ba iepvdve amnod gva anpeio Tou ayw-
yoU o€ oplopEVo XPOVO Kal OUVETIWG TOO0 eyallTtepn ei-
vat 1 évracn Tou peuuatoqg. AuTO UnmopoUpe va TO KaTahd-
Boupe kaA\iTepa av BuunBoulpe Kal To avaloyikd PEATUTO
yla To NAeKTPIKS pelpa: Voo peyailtepn eival n taxitnta
TWV aAUTOKIVATWYV TO00 ieploodtepa Ba diépxovtal and éva
pavapt.

H avrictaon evog aywyou

To mnAiko TG NAeKTPLKAG TAoNg (V) HETAEU TwV AKpwV
evig aywyou mpog v €vtaon (I) Tou nAektpikol pelpatogq
Tou Tov dlappéel, ovoudleTal avrioTaon Tou aywyou. H
avtioTaon evég aywyou oupBoAiletal pe to ypduua R.

21N YAWoOA TWV PHadnuatikwv oupBOAwy, YPAPOULE:

R=¥

2nueiwoe 6Tl cuuewva e To vopo Tou Qu, n avtiotaon
evdg aywyou eival aveEApTnTn TNG NAEKTPIKNAG TAONG, TToU
epapudletal oTa dKPa TOU Kal TNG €vTaang TOU NAEKTPL-
KoU peUaTog Tou Tov SLappEEeL.

50
40
= 30
E
e
1@
o L Lg L g | E |40
WV ivailt)
Eikéva 7.16

H €vtaon Ttou peldpatog Tou dlappéet Tov aywyod
(amotéAeopa) kat n Téon Tou epapudleTal ota
dkpa Tou (autia) eival peyebn avaioya.

Eikéva 7.17
MeyahUtepn €vtaon pelaTog onuaivel; ZTov
{510 xpdvo kat amnd tov 3o aywyd SiEpxeTal e-
YOAUTEPOG aPIBUOG NAEKTPOVIWY.

Eikéva 7.18

MriopoUpe va HETPriCoUE TNV avtioTaon evog
aywyou, xwpig anartrjoelg peyaing akpiBelag, ye
dpyava 1ou KUKAOPOPOUV OTO gUMAPLO KAl OVO-
pdlovrat «wpOUETpar. Ta WUOUETPA ouvriBwg &i-
val TUAMATA 0pYAvwy [e TIOMEG SuvatdtnTeg é-

TPNONG, €vtaong, TaoNg, avtiotaong, KA, Tou

elval yvwotd wg «moAUPETPO».

TO HAEKTPIKO PEYMA
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Eikéva 7.19
IFkeopYK ZIudv Qu (1787-1854)
Mepuavog Guoikog rou dlatunwaoe Tov VOUo
TIOU OUVSEEL TNV TAON KAl TNV €vTaon Tou
pelpatog Tou dlappEel Evav aywyo.

Eikéva 7.20
H nAektpovikr} Auxvia, n kpuotal\odiodog
Kat To Tpavliotop dev CUUMEPLPEPOVTAL OTIWG
évag HETAAIKOG aywyog.

—

VAT TRIEN opan
Thshauan oL

Eikéva 7.21
ATEelkOVIoN TWV TIHWV TNG €vtaong Tou
NAeKTPIKOU PEUPATOG TTIOU JlappPEeL TNV
kpuotahodiodo, o€ Ox€an e TV TAoM Tou
epapuoloupe KABe popd ota dkpa Tng.

‘Etol, av n iponyoupuevn oxéon Aubel wg mpog To | ipo-
KUTTTEL:
I = l . V

u )

AnAadm, urnopoupe va oupe OtL:
H évtaon tou peduatog nou dtappéet Evav aywyo eivat
avdloyn ta tdong rnou epapudletal ota dkpa Tou aywyou

ue otabepd avaioyiag o % .

H ox€on autr] anoteAel Tn pabnuatikn €KPPacT Tou vo-
pou Tou Qu. H ypagikn Tng napdotaon eival pia eubeia
Tou dLEpxeTal anod To pUNdEV, OTIWG 1N EIKOVILOEVN TNV EL-
Kéva 7.16

H avtiotaon eival €éva kawvoupylo puatkd peyebog. 2To
OlebvEg auoTtnua povadwy, ) povada avtiotaong ovoudde-
TatOhm (1Q).

Ané oxgon R = ¥ , Me MV oroia opicape v avtioTta-
o, MPOKUTTTEL N hovdda Tng avtiotaong, To éva Q (1Q):

1Volt .
10u = m Ao1Q= %
and v Teheutala oxgéon npokurtrel 6Tl avtiotaon (on pe 1Q
€xel kdbe aywyodg, o ornoiog dlappéetal and NAeKTPLIkO peu-
pa évraong 1 A, dtav ota dkpa Tou epapudletai tdon 1V.

MoAAarnAdola Tou Qu, TTou Xpnotorololvtal GUVABwG,
givarto 1 kQ (kihowp) katto 1 MQ (uéyawp). 1 kQ=10°Q kat
1IMQ=10°Q.

Eivat o véuog tou Qu évag yevikog vouog g euang; An-
Aadn toxUet yia éAa Ta owWuaTa rmou dyouv To NAEKTPLIKO pEU-
Ma;

Ag emtavaAdpoupe To neipapa tng eikovag 7. 158 aAAd
autr TN popd ot 6€on Tou avTioTdTn ag TonoBeTiooUlE
Ha kpuotallodiodo.

OLKkpuoTal\od{odoL, ol NAEKTPOVIKEG AUXVIEG KAl TA TPAV-
Ciotop (elkdva 7.20) eival dlatd&elg, mou xpnaotdorololvtal
OTNV KATAOKEUT] TWV NAEKTPOVIKWY CUCKEUWV, OTIWwS padlo-
PwWva, UTIOAOYLOTEG, TNAEOPATELG K.A.TT.

MeTaBdaAAovTag TNV NAEKTPLKY TAON TIou epapuéloupe
ota dkpa TG KPUOTAA0SIO30uU, MapaTnEoUE OTLN EVIaon
Tou pellaToqg ou TNV dlappéel dev eival avaloyn e TV
NAEKTPLKNA Tdon Tou epapudleTal ota dkpa Tng (oxAua
7.21). Anhadn av kat ot mapandvw SIAatdEelg ETUTPETOUV TN
OLEAEUOT) TOU NAEKTPIKOU peUATOG, £V TOUTOLG SEV AKOAOU-
BouUv 1o véuo Tou Qu. H avtiotaor Toug petaBAAeTal pe
TNV NAEKTPIKY) TAoN Tou epapélouple ota AKPaA TOUG.
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Avti{BeTa, ol petarikol aywyol, epdoov dlatnpoupe
BepoKkpaaia Toug atabepr|, CUUMEPLPEPOVTAL OE TIOAU Ka-
A1 pooéyylon cUupwva pe 1o vouo Tou Qu. H avtiotaon
Toug O¢ PeTaBdAAeTal e Tnv Tdon Tou epapudleTal ota
dkpa Toug.

Oa xpnoyuoroloUue Tov 6po AvTIOTATN YA VA XAPAKTN-
piCoupe kABe aywyd Tou Ikavorolel To véuo Tou Qu. Autd
onuaivel 8tL n avriotaon evdg avtioTtdrn eivat otabepr). An-
Aadn, aveEdptntn NG Tdong rnou epapudletal ota dkpa
TOU Kal TNG évTaomg Tou NAEKTPIKOU peUATOQ TToU Tov dlap-
p€el. OL avTioTdaTteqg €Xouv pia emmAgov WBLOTNTA: Metatpé-
TIouv €€ OAOKA}POU TNV NAEKTPLKY) eVEPYELQ O BEPUIKA. TN
petatpory] autr 6a tn peAeTriooupe avaluTikd og endUEVO
kepdAalo.

Mikpockonikn gppnveia Tng avTioTacng &vog
peTaAllikoU aywyou

Maipvoupe dUo avTloTdTeG TIOU £X0UV JLAPOPETIKES AVTL-
oTtdoelg. 2Ta dkpa Tou Kabevdg epapudloupe tnv dla tdon
V. ZUpQwva e TO VOO Tou QU 0 avTloTATNG KE TN MIKpdTE-
pn avtiotaon 6a dlappéetal and pevua peyalltepng évta-
ong, ar’ 4Tl 0 avtlotdTng ou €xel peyaikUtepn avtiotaon.
AnAadr To (Blo aftio (n kowvr] Tdom) npokaAel anoteAéopata
(NAeKTPIKO peUa) SLAPOPETIKNG Evtaong, dtav epapudle-
Tal g aywyoug SLaPopETIKWY avTliotdoewyv. Mrnopoupe va
noupe OTL N avtiotaon eival éva p€Tpo TG SUCKOALaG Ttou
poRANeL Evag aywyodg atn diéAeuon Tou nAekTplkoU peu-
MaTog pEow auTou.

Mota eivat n npogAeuon e avriotaong evog aywyou;

Na va anavtiooupe, 6a avatpg€Eoue 0N YVWOoTr Hag,
A0V, UIKPOOKOTILKY) TtepLypagr] evog UeTAANKOU aywyou
KAl TOU NAEKTPLIKOU PEUATOG TIOU TOV JLapPEEL.

Ouurioou 4Tt To nAekTpPIkS pelua, Tou dlappEel €va Je-
TAAALKO oUppa, eival n mpooavatoAlopévn Kivnon Twv
eAeUBepwWV NAeKTPOVIWV TOU.

‘Otav ota dkpa Tou oUpUATOG EQAPHOTOULE |ia Slago-
pd duvauikoU, oTto eowTePIKS Tou dnuioupyeltal éva nhek-
TPKO Tiedio. To nedio autd aokel NAEKTPLIKEG SUVAELG OTA
eAelBepa NAeKTPOVIA TOU UETAANAOU, TIOU TA ETUTAXUVOUV
KATA WUrKog TOU GUPUATOG,.

Katd v kivnom Toug, Ta eAelibepa nAekTPOVIA CUYKPOU-
ovTal [e Ta 1ovTa Tou PeTAAAoU, TTou TaAavTwvovtal YUpw
and oplouéveg, otabepég BEaelg. Ze kABe TéTola oUYKPOU-

—WW— n 13—

Eikéva 7.22
270 Oxedlaoud evdg KUKAWUATOG,
ol avTiotdreg naptotdvovtal pe To oUuBoAo
Tou ¢aivetal otnv ekéva.

Ta xapaktnELoTikd evog avtlotdtn eival n
avTioTaor Tou Kat 1 JEyLoTn T ™G évtaong
TOU NAeKTPIKOU PEUNATOG, TIOU WIopEl va Tov

dlappéel Xwpig va kataotpagel.

Eikéva 7.23
Ta eAelBepa nAekTpdvia Tou PeETAMIKOU aywyou
erutaxuvovrat and tn dUvapn mou Toug aokel To
nAektpikd medio. Katd tnv kivnon toug
ouykpoUovTal e Ta AToua Tou PETAAOU, ondTe
MeldveTal, oTypaia, n Taxymrtd Toug.

TO HAEKTPIKO PEYMA
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Eikdva 7.24
Alatpoupe otabepr| Tnv Tdon ota Akpa Tou
aywyou. MetaBdMoupe To prikog tou (L),
HETAKIVWVTAG To dpouéa. Me To Quépuetpo
MeTPOUE TNV AVTIOTAOT TOU. AlATIOTWVOUE OTL
elvalr avé\oyn Tou Urkoug Tou.

an, éva PU€Pog NG KIVNTIKAG EVEPYELAG TOU NAEKTPOVIOU -
TaggpeTal oto V. 'ETol, n taxUtnTtd Tou nAeKTpOoVviou Heww-
vetal. Augowg PeTtd ) ouykpouon, wotdoo, n dUvapn Tou
nAekTplkoU Tediou, To ertaxuvel ek véou. H taxitnta Tou
nAektpoviou au&dvetal dAL, péxpl Tnv enduevn cUyKPOU-
on, ondte enavaAaupdvetal n idia diadikaaoia (elkdva 7.23).

Tehkd, 6Aa 1a eAelbepa NAekTPOVIA ATTOKTOUV WIa OTa-
Bepn uéon taxutnta, e Tnv onoia Kivouvtal Katd UNKog
TOU O0UpUATOG. AUTH N «OUANOYIKY)» Kivnom ouvioTd To nAek-
TPKOS peupa rou dlappEgel To oUpua.

‘Qote kKABe HeTAMIKSEG aywydQ «avTIOTEKETAL» 0T JLé-
Aeuon nAekTplkoU pedpartog péoa and autdv. H avtiotaon
TOU TIPogpXETAL ard TIG OUYKPOUOELG TwV EAEUBEPWV NAEK-
Tpoviwv ue Ta 1vta Tou PeTdAAou.

Mapdyovreg a6 Toug omoioug eEapTdrai n avriora-
on evég aywyou

O Qu unoydotnke OTL N avriotaon evog PeTAAANIKOU
oUppatog eEaptdral and To PrKog Tou, To eURaddv Ing
JlATOWNG TOU, T BepoKPAaTia Tou Kal To UAIKG Tou.

MNa va emBeBawwoel i va dtapeloel TG UIOBETELG TOU
katé@uye ato neipaua. Métpnaoe Tig avIilotAoelg CUpPUd-
TWV e SLaPOPETIKA UrKN Kal SLATOUEG, O€ JLAPOPETIKEG
Bepuokpaaieg kat amnd dlapopeTikd UNKA. KABe @opd -
TéRale povov Tov €vav and Toug apdyovTeg Tou riBeAe
va eAEyEelL, dlaTnPwvTag Tou urndAolroug otabepouq (el
KOveqg 7.24 kaL 7.25).

H peAétn Twv anoteAeUATWY AUTWV TWV TIEIPAUATWY
Tov 0drjynoav oto cupnépacpa otL N aviiotaon evog pe-
TaAMAkoU oUppatog, otabepriq dlatoung, o€ OAO TO Uij-
KOG TOU:

e gival avdhoyn Tou prikoug tou (L),
e gival avilotpdpwg avdloyn Tou eppadou (A) g dla-

TOWNG TOU,

e gtaptdral and mn Bepuokpacia Tou aywyou Kat
e cfaptdral and to €idog Tou UAIKoU, ard To oroio eival

KOTQOKEUATUEVO TO oUpHa.

O mapandvw mPoTAdoelg UropouV va ekppacBouy e
TN padnuatikn oxgon: .

R=p- A

émou R naplotdvel Tnv avtiotaon Tou aywyou. A To eupa-
4V TNG dlATOWNG TOU Kal L To prkog Tou .
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O ouvteAeotng avahoyiag p ovopddleTal e1dLkn avti-
otaon Tou UAIKoU amnd To ortoio elval KATAOKEUATUEVOG O
aywyoq. H tiun tng e€aptdral and to (00 Tou UAIKOU
kat and tn Bepuokpacia Tou. Onwg npokunTtel and Tnv
napandvw oxeaon, dTav n avriotaon PeTplEtal ae Q, To
UAKOG Oe m Kal To euBaddv oe m?, TOTe N eIBIKA avTioTa-
on petpiEtat oe Q - m

‘Oo0 uikpdTePN elval n eldIkn avriotaon evdég UAIkoU,
TO00 KAAUTEPOG AYwYOG TOU NAEKTPLIKOU PEUNATOG elval.
‘Etol yla apddetyua, o Bepuokpacia 20°C Bpsbnke ott
0 XOAKOG €XeL MKPOTEEN €1OIKN avTioTaon arnd To aAou-
Hivio. Emopévwg o xaAkog elival kaklitepog aywydg Tou
NAEKTPIKOU peUPATOG ard TO AAOUUIVIO.

MikPg epyEeriipio

H avrioraon mou €xel To Adumdki

e Me 1 BoriBela evog MOAUUETPOU UETPNOE TNV AvTioTaon
TIOU €XEL TO AQUTTAKL.

® >(vdeoe TO AQUMAKL Pe pia KATAAANAN pratapia wote va
PWTOROAN|OEL.

e XPENOLUOTOWWVTAG TO TIOAUMETPO UETPNOE TNV TAON KAl TNV
€vTaom Tou PeUPATOG TTOU SLAPPEEL TO AQUTTAKL.

e Xpnolporoinoe Tov vouo Tou Qu kat uttoAdyloe Tnv avti-
OTaOoT TOU AQurtthpa.

® >UyKpLlve TNV TN TTOU UTIOAGYLOEG Tapandvw e auth oy
METPNOEQG HE TO TIOAUUETPO.

e Epurveuoe To anotéAeoua g oUYKPLONG.

MkPg epyLerhipyo

NJpog Tou Qu

AlaB€TelG: "Eva BOATOUETPO, Eva aumePOUETPO, dUo unatapieg 1,5V kat 4,5 V, éva Aaurdkt

Kalt KOAWSLAL.

A,=2mm?
R,=10 Ohm

Eikdva 7.25
Ot aywyol a kat B €xouv To Bl10 urkog Kat eivat
Kataokeuaouévol and To d1o UAIKS. ‘Exouy,
OPWG JAPOPETIKO eURASSV SLATOUNG.
Epappdloupe ota dkpa Toug Tnv Bla tdon.
YrniohoyiCoupe TG avTloTdoelg Toug.
Jupnepaivoupe OTL N avtioTaon evog aywyou
elval avtiotpdpwg avaioyn tou epBadou (A)
NG dlAToung Tou.

MINAKAZ EIAIKQON ANTIZTAZEQN

YAIKO EIAIKH ANTIZTAZH
Q-m
Aywyoi
Apyupog 1.47x10°
XaAKSG 1.72x10°°
Apyiio 2.63x10°
XaAuBag 20x10°°
XPWUOVIKEAIVN 20x 10
MovwTég
AvBpakag 3.5x107°
Mupftio 2300
Nepd 2x10°
=0Y) 108 x 10"
Fuai 1010x 10™
PVC 10™

® SuvapuoAdyNoe To KUKAWUA TNG EIKOVAG XPNOLOTOLWVTAG SLadoxIKA TIG duo unatapieq.
e E@Apuooe ToV OpLOUO TNG avtioTaong Kat UoAdYLOE TNV avtioTaon Tou Aaurrmpa e Bdon Tig evdeiEelg Twv opyd-

vV, og KABe pia ard Tig dUo MeEPUTTWOELG.

® >UYKPLVE TIG TIUEG TIoU UTTOASYLOEG. loxUel o vépog Tou Ohm; Mnopeiq va eppunveloelq TG HETPOELG OO0U;

TO HAEKTPIKO PEYMA
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Eikéva 7.26
Poootdtng.
MeTakivivtag To dpopéaq, eTABANOULE TO
WrKOG TOu avTloTdTn kat dpa v avrioraon Tou.

Ayglryie ¥upi avTioTaon

W= N —___|— Awnordmng

rentt o BAugrtTTTRg
— A — Pooararng
——— Mmyn

i Moiwon

—i— frv ymmdpye odwSoon
—}— Ymapyn ouwBoon

—(A— AapTriTipag

—-:"I:ff'-— BoArdpcTpo

—{(A— AprrepdpeTpo

_‘III'J'_ Aopakina
Eikéva 7.27

ZupBoAKn avarntapdoTtaon
OTOIXEIWV KUKADUATOG.

—_

PoooTarng

O poootdng eival évag avtiotdtng, Tou onoilou TNy avTi-
otaon propoupe va HeTaBAAOUE, HETAKIVAOVTAG Eva dpo-
Héq, i TieploTpépovtag €va kouprti (eikdva 7.26). Tov xpnol-
ortoloUlEe Yia va PeTABAAOULE Kal va puBuiCoupe TV évta-
OT) TOU NAEKTPIKOU PEUNATOG TIOU Slappéel éva KUKAWA.

Mw¢ Aettoupyel évag poootdng;

‘Onwg 1dn yvwpiloupe n avriotaon evédg aywyou PeTa-
BaAAetal étav peTaBANBel To UKOG TOU. 2TO palvOevo au-
16 ompietal n Aettoupyia Tou poootdtn. O poooTdng Mou
XPnouoroloUe OTo epyacTrpLo aroteleital and éva oup-
HATvO aywyd apkeTd peydhou PrKoug, Tiou elvat TUALYUE-
vog YUpw ard évav ovwTikS KUAVOpo. Katd prkog g ertt-
pAavelag Tou KUAivdpou propel va petakiveital, mapapévo-
VTaG 0€ aywyLun enagpn Ue Tov aywyo, évag HETAANIKOG
dpopéag, e HoVWTIKN XeLPOAaPn (elkdva 7.26).

ZuuBoAikn avanapdotaon nAEKTPIKWY KUKAwUdTwY

"‘Eva anAd nAeKTPIKO KUKAWLA UTopoUle va To Tieplypd-
Youpe pe AéEelg. Mmopoupe emiong va XPnolLLoToL|oouE
PWTOYPAPIEQ 1] KAANITEXVIKA OXAUATA TWV TUNUATWY TOU.
ZuvnBwg duwg oxedldloupe €va oxnuatikd didypauua Tou
KUKAWATOG Xpnoluorolwvtag kaboplopéva ouppBoAa yia
Ta otolxeia Tou KUKAWPATog. Mepikd amnd ta oupBoAa deil-
Xvovtal otny eikéva 7.27.

Mia pwtoypapia, Eva KaANMTeXVIKS oxEBL0 Kal éva oxn-
paTiké didypappa Tou 1dlou KUKAWuaTog delxvovtal otny
elkéva 7.28. ZTIG AMEIKOVIOELG TWV KUKAWUATWY OUVABWG
Bewpoupe TNV cuppatiki popd Tou peduatog. Autri n go-
pd énwg eidape eival avtiBetn pe T Popd kivnong Twv
nAekTpoviwv oToug HETAAAIKOUG aywyouq.

__E';}_

)

y

L
P

(P) (¥)

Eikéva 7.28

a. dwtoypagpia armhol nAeKTPIKOU KUKAWUATOG, B. KaANTEXVIKY) avanapdoTaon, Y. ZXNUATIKY) avanapdotaon.
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‘Evtaon nAeKTpIKoU peUMATOG KAl NAEKTPLKT) TAON O’ éva
KUKAwUQ Oelpds - Mila epapuoyn twv apxwy dLatrjpnons.

Zuvdéouple dUO AQUITTAPES (KATAVAAWTEG) e TO éva Ak-
O ToUg, evw Ta AAa dKPa TOUG TA GUVOEOULIE |IE TOUG TTO-
Aoug pLag nAeKTPIKNG MNYNG (ekkdéva 7.29q, B). Mia tétola
oUvdeom A€yetal oUvOEOT KATAVAAWTWY 0€ Oglpd. ZUVDEoU-
pe KaTAANAQ Ta auePOUETPA Kal LETPALIE TNV EVTAOT) TOU
pelpaTog 1ou dlappEel TOUG KAatavaAwTég (Aaurtmpeq). Ala-
Tuotwvoupe 611 dlappéovtal and nAektpikd pelua idlag évra-
ong. Me dAha Adyla o éva KUKAwa oelpdg n évtaon Tou
nAektplkou peupatog eival (dla og dAa ta onueia Tou v} oup-
BoAkd:

Me rtoto tpdrro 6a uropouvoaue va EpUNVEUCTOULE TNV
rnapQqtripnon uag autr;

Mua Baokr) apxn ta uoikng eivat n apxn dlatripnong
Tou nAeKTpLlkoU popTiou. Ta nAektpovia dev napdyovral,
&V KAQTAOTPEPOVTAL OUTE KAl OUCOWPEUOVTAL O KATTOLO O1-
ueio Tou KukAwuatog. Autd onuaivel Tl og OPLOUEVO XPO-
VO, 0 aplBPAdG Twv NAekTpoviwy dNAadr] To NAEKTPIKS pop-
Tio mou nepvdel anod kdbe onpeio Tou KUKAWUATOG gival To
(®10. Zuvenwg n évraon Tou peduarog eivatn dia.

211 ouveéxela ouvdgovtag KatdAAnAa Ta BoATdpeTpa (et-
Kéva 7.29y), HETPApE TNV TAON 0TdA AKPA TWV KATAVAAWTWY
KAl TNV TAon ota AKPa TOU KUKAWATOG. AlATOTWVOoUE OTL
n tdon U, ota dkpa Tou kukAwpatog .ooutal pe to dbpot-
opa twv Tédoewv U,z Kat Uge oTa dkpa kdBe Adumnag v) oupfo-
AKA:

Upr = Upg + Ugr

MNwg 6a urtopovoaue va punveUCOUUE TNV MAPATENON
uag autr;

‘Onwg yvwpiloupe, n apxn) datripnong mg evépyelag i-
vat pa and Tig Baoikdtepeg apxeg g Puoiknig. Edaue étin
Tdon peta&u duo onpeiwv evdg KUKAWUATOG ekPPAZeL TN He-
TaBoArA TNG NAEKTPIKNAG evEPYELag evog popTiou kabBwg autd
Kiveltat peTa&u Twv duo onuelwv Tou KUKAWKaTog. ‘ETot ka-
Bwg To NAeKTPOVIO PeTaKIVE(TAL peTa&U Twv A kal ™ Ba peta-
BAN\eTAL N NAEKTPIKY TOU evépyela KaTd éva ogd avAaAoyo
™G U, H ouvolkr| peTaBolr| Tng nNAEKTPIKNG EVEPYELAG TOU
nAekTpoviou Ba eival (on e To dBpoloua Twv LETABOAWY Ka-
T4 N diéNeuoN Tou PeETAEU Twv onueiwv A, Bkat B, I' dnAa-

M d
(B
L
Lo
Ay Mg

A |_~,_J B '-”"—J r
Vil V3 fy)

Eikéva 7.29

a. dwrtoypapia didtagng.
B. ZnMaTIkA avanapdoTtaor KUKAWUATOG e
aunepPOuETPa.
Y. ZXNUATIKY) avanapdotacn KTKAOPATOG e
BoAtduetpa.

Eikéva 7.30
ZTo1xela evog KUKAWUATOG,.

TO HAEKTPIKO PEYMA
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Eikéva 7.31
MeTakivavtag To dpopéa A, propoupe va
petaBdN\oupe Tnv avtioTaon Tou poooTdrn,
EMOUEVWG KAl TNV €VTAOT TOU NAEKTPLIKOU
peluaTog, ou dlappEel TO KUKAWA.

MkPg epyLerhipyo

ess—

AmAr) KaTaoKeur) POOOTATN

Mdpe wa pitn poAuplol HB No2, urkoug
10 - 20 cm, éva Aapmndkli 1,5 Volt. ZUvdeoe
Je KaAwdla oTn oglpd, TN unatapia, To Aa-
MITAKL KAt T T,

2Upe TNV AKkpn evog KAAWSIOU, TIOU CUVOEEL
TN pUTN PE TO KUKAwA, amd To €va akpo
NG 1POogG To dAAO.

Mapatrpnoe m HetaBoAr] TG pwtoBoAiag
Tou Aaurttripa yia Tig ddpopeg BEoelg Tou
KaAwdiou.

E&nynoe.

On katd ) diEAeuoN Tou arnd KABe Aaurtmpa.

Mwg e&nyeital n Asttoupyia tou poootdrn;

>T0 KUKAwA Ttou elkovietal oty eikéva 7.31, €xoupe ouv-
O€oeL Kal éva poooTdtn. To NAekTPIkd pelua DIEPXETAL UOVOV
arnd o TU A AA Tou aywyoU ToU poooTdT). AV UETAKIVI|OOU-
e To dpopéa A pog To dkpo B, To urikog AA Tou aywyou Tou
nep\appdveral oto KUkAwpa, au&dvetat. Opwg, pe v algn-
0N TOU UAKOUG ToU aywyou, au&dveTtal Kal n avtiotaor| Tou,
yiari érnwg pdbape, Ta dUo autd peyéon eivat avdhoya.

Téte, oUuPwva e To VOO0 Tou Qu:

(kaL e’ doov n Tdon ota dkpa Tou PoooTdtn dlatnpeital
otabepr]) n au&non g avtiotaong R pokalel peiwon g
€VTaong Tou NAeKTPLIKoU peUATOG, TIoU JlappEel TO KUKAW-
pa. To yeyovég autd emiBeBaldveTal pie Tn XPromn ToU apure-
popétpou A. To avtiBeto anoTéAeopa 6a apatnErooULE,
edv JeTaKvriooupe To dpouéa A pog 1o dkpo A ToU pOo-
otdamm.

YUv8eon avTiocTatov

2€ éva KUKAWUA ouvriBwg uttdpxouy TepLoaOTEPOL Ard
gévag avt LoTdrteg, ouvdedeévol e dlAPopoug TPATIOUG.
To MARB0G Twv TPOTWV |IE TOUG OTto{oUG UITOPOUE VA TOUG
OuvdgooUE, QUEAVEL UE TOV APLBUS TWV AVTIOTATWY TToU dla-
B€Toupe.

Av dlaBétoupe duo avtiotdreg, R, kat R,, Téte propou-
€ va Toug OUVBEoOoUE UOVOV e BUO, dLapopPETIKOUG |e-
Ta&U Toug TPdToUG: Ze oelpd Kal TapdAAnAa (eikéva 7.32).

evikd, ovopdloupe oUOTNUA AVTIOTATWY €va OUVOAO
QVTIOTATWYV TIOU TOUG €X0ULE OUVOETEL UE KATIOLO, OTIOLOVY)-
note Tpomno. 'Eva anAd cuotnua epgavifel mavrote dUo
dkpa, oTa oroia puropoupe va epapUoloule NAEKTPIKES TA-
oelq (elkdva 7.33).

Av ota dKpa TOU CUCTAUATOG, EPAPUAOTOUE ia Slago-
pd duvauikou V, Téte ar’ autd Ba JENBEL Eva NAEKTPIKO
pelua évraong |. Ag umtoBéooupe Twpa, 6TL Bpiokoupe
gvav avtiotdarn avriotaong R 1€Tolov waote, av ota dkpa
Tou epapudéooupe TNy dla tdon V, Ba diéNBeL art’ auTtdv
NAEKTPIKO peupa (Blag €évraong l. Téte, n avtiotaon R ovo-
pddetal IcodUvaun avTioTaon Tou GUOTAHATOG. ZUNpwva
e TOo vOuo Tou Q, n .ooduvapn avtiotaon Tou CuoTrua-
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TOG IKavortolel Tnv oxéon:

(B)
R=VY
I
érou V eival n dlapopd duvauikou Tou epapudloupe oTa /'r
dKpa TOU CUCTAUATOG TWV avTloTtatwy Kat | n évtaon Tou '
NAEKTPIKOU pelaTog Tou T o dlappéel (elkdva 7.33).

! |
| R |
| 1 :
e T
! R2 Rs3 | (a)
] |
*—i—% Eikéva 7.32

A | R i B a) Avtilotdreg oe oelpd. Alappéovral
| R4 5 ; and To {310 pedpa
, MWW MWW J B) AVTIOTATEG OE MAPAAANAN CUVSEDT),

T N VN —_ €xouv v dla Tdon.

M kPg epyeeripio

~e -

AvtioTdreg o€ ocipd
Eik6va 7.33 ® dpe wa pnarapia Twv 4,5Volt kat d6o
‘Eva ouotnua OYT[OTQTO:)V, ﬂQpOUOl(’lCEEl duo dlfpa (méAoug), pe Ta Aaumdkia Twv 2,5Volt.
oroia ouvdgeTtal pe TO UTIOAOUTO KUKAWUA. , , ,
o TomoBetnoe ta Aaundkia o€ dU0 Au-
XVIOAQRBEQ Kal oUVOEDE Ta O€ OElPd e
N unatapia. Ta Aapndkia avaBouv.
® TimpoBAENelg va oupBel av ouvdEoelq
T0 €va AauTdkL e Toug OAOUG NG
pnatapiag;
® Kdve T guvdeon yla va emiBepaldoelq
™ nPJSRAeYN gou.
Epuriveuoe to pavouevo.
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I i ©a unohoyiooupe TNV L0OdUvaun avtioTaon otilg dUo
i} — (A 3 A 4 7 s 7
] 3 (A) 21 anmAouoTeEPEG, 000 Kal BEPENWDELG, CUVOECELG AVTLOTA-
TWV: ZTNV MAapAANAn Kat otnv Katd oelpd oUvoeoT).
Ri Ra
=N =AW B , , , ,
e L J r L 2Uvdean dUO avTLoTatwy o€ OelPd.
g V3 O1 avtiotdreg ouvddovtal OTwe gaivetal otny elkéva
) 7.34. Awappgovtal arnd To (dl1o nAekTpikd peuua vtaong |,
.H._. 7 7 7
(a) TIOU PETPALE E TO aurePOUETPO. Me T BorBela Twv BoA-
= TOMETPWV, UrtopoUpe va emiBeBalwooupe OTL N dtapopd
&5 j — A duvauikou ota dkpa A kal B Tou cuotrjuarog sivat (on ue
TO ABPOIoUA TWV TACEWV TIOU PETPAE OTA AKPA KABeVAQ
it avTIoTam):
A YhRN ¥ B
R Vas=Var+Vrg (1)
) 2upBoAiCoupe pe R1 kat R2 Tig avriotdoelg twv dUo
) (B) avTLOTaTWV Kat epapudloupe To vouo Tou Ohm oe kdbe
avtiotam;
Eikéva 7.34
a. AvTIOTATEG OUVOEDEUEVOL OE OEIRA V,=IR, )

B. H 1ooduvaun avtiotaon.

Vis=I'R, @)

H 1codUvapn avtiotaon (R) Tou ouotriparog Twv dUo
avTiotatwy eival n avriotaon evog avtiotdrn, o ornoiog 6a

¥ e — ’.ﬁ Slappéetal and nAekTpIkd pelja dlag évtaong |, ep’ doov
ota dkpa Tou epappdcoupe TAon (on pe TNV oAkr Tdon
Ri b i VAB tou cuotrparog (ewdéva 7.32 kat 33). ‘Etot, av epap-
W HAoOUHE TIAAL TO VOO Tou Ohm, §X0UpE:
& Rz Iy B Vie=1-R 4)
b o AVTIKaBLOTOUE TIG TAOELG V5, V- KaL Vg OTN OXEON
() (1), ue Bdon Tig ox€aelg (2), (3) kat (4), ondTe MPOKUTTTEL
ot
1 B
. ] I'-R=1-R,+I-R, 0
R=R,+R,
A Wy B H teAeutaia oxéan dnAwvet 6Tt n tooduvaun avtiotacn
R (B} duUo avtiotatwy, mou oguvdgovtal atn oelpd, eivat ion ue
Eikéva 7.35 TO d6poloua Twv avtioTACEWVY TOUG.
a. Avtiotdreg ouvdedeévol TTapAANAa
B. H 1wood0vapn avtiotaon. MapdAAnAn ouvdeon avioTatwv.

Twpa ol avTiotdreg ouvdgovTal Onwg deixvel N elKOva
7.35. Napatnpoupe OTL oTa AKPA TOUG ePapudleTal n
(d1a dlapopd duvapkou, Ttou gival on pe tn dlapopd du-
vapikoU Tou oUOTAHATOG (V,g)-
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Mola eival n ox€on Twv eVTACEWY TWV PEUNATWY TIOU
OlapPEOUV TOUG AVTLOTATEG |IE TNV éVTAOT) TOU OALKOU
peluaTog Tou dlappPEeL TO oUOTNA,;

MNvwpiCoupe 6TL To NAEKTPIKS peljla eival Kivnon opTi-
OMEVWV OWMATIOIWV KATA KOG TWV AyWYWY TOU KUKAW-
patog. Emniong yvwpiZoupue 611 to poptio diatnpeltal, €tol
600 POPTIOUEVA CWUATIOLA PTAVOUV OE OPLOUEVO XPOVO
oto onuelo A téoa Kal tepvouv GUVOALKA TTPOoG Toug dUo
QvTLoTATEG, OTOV (O10 XpOvo. Mmopoupe eMopEVWG, va
npoRAEPoue dtLn évtaon (I) Tou oAikoU nAekTpikoU peu-
HaTog, ToU dlappEeL To oUoTNnUa, elval (oo e To dBpoloua
Twv evidoewy (I, kat l,) Twv peUPAT®Y TTIOU SLOPPEOUV TOUG
duo avtiotdreq. Me tn Borifela Twv AUMEPOPETPWY A, A,
kat A, €xouple Tn duvatdtnTa va eMPBEBAWTOULE TNV TIPO-
BAeyn pag.

Qote 1oxUeL:

I=lL,+1, (5

Epappdloupe TidAL TO VOp0 Tou QU yla K&Be avtiotdtn
XWPLOTA, KABWG Kal yla évav avtioTdn e avriotaon (on
e Tnv .ooduvapun avriotaon (R) Tou cuotriuarog Twv dUo
QVTLOTATWV:

AvTIKABLOTOUE TIG EVTATELS TWV PEUMATWY, OTN OXE-
on (5), ye Ta ioa Toug, ondte MPOKUTTTEL OTL:

Vie _ Vi , Ve
R R, R,
1 1 1
_=_+_
R R, R,

H teAeutaia ox€on dnAwvet 0Tt n avtiotpoen T g
tooduvaung avriotaong dUo avtioTatwy rmou ouvdéovral
napdAAnAa, toodtat ye to ABpoloua Twv avtioTpoPwy Ti-
UWV Twv avTiotdoewv Toug. AUvoupe Tnv eElocwon autr wg
TPOG TNV avtiotaon R kal KataAr)youpe atny Ekppaocn;:

_ |:{1 ) Rz
" R,+R,

MiKPg EPVGGTﬁPIO

2Uvdeae atoug néAoug unarapiag 4,5Volt,
éva Aaurndkt 3,6Volt.

To Aapmdkt pwTtoPoAel évrova.
TinpopAEnelg va oupfel o pwtofolia Tou
AQUITTT)PA AV GUVOEDELG TAPANNAQ Kal va
SeUTePO (Blo AapmdkL;

Kdve tn ouvdeon yia va emBeBaldoELg TNV
PORAeYN gou.

Epuriveuce To pavouevo ou mapatren-
O€gq.
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MAPAAEITMA 1

2710 KUKAWA TIOU elkoviZeTal otnv dmAavr] elkova, 1 Evoel- I
&n Tou aumnepop€Tpou eivat 0,2A. Ot avtioTACELG TWV AQWTTTY)- F3 I’
pwv eivat R, = 20Q kat R, = 40Q), avtioTtoxa. H avtiotaon Tou
AUMEPOUETPOU eival apueAnTéa Kal ) mapoucia Twv BoATouE- - AWt W
TPpWV dev emnpedlel TN AelToupy(a TOU KUKAWUATOG. L@J r I_@_‘

©éA\oujle va urtohoyiooupe:

a. Tnv nAeKTpIKr] TAON TIOU UTIAPXEL OTA AKPA KABevAg avTl- V)
otdm.

B. Tnv loodUvapn avtioTaon Tou cuoTUATOg TwV SUO AVTIOTATWV.

Y. Tn dlagopd duvapikou (V) HeTa&U Twv TIOAWV TNG TINYNG.

Aedopéva ZnTolpeva Adon
| = 0.2A Vg A.
R, = 20Q V e O 3dUo avtiotdreg dlappdovtal and To (310 NAEKTPIKS
R, = 40Q v pelpa évraong | = 0,2A.
IR ELG o e E@apudloupe 10 vouo tou Ohm og kABe avTioTdtn:
\

Nopog Tou Qu: | = R Vig= IR, V,z=(0,2A)-(20Q) =4V Qote: V,z=4V
Vgr=I'R, Vg = (0,2A)-(40Q) =8V  kat V=8V
B. - A

e Ouavtiotdareg R, kat R, sivat ouvdedepgvol otn oelpd. Emopé-
VWG n looduvaun avtiotaon toug divetal and tn oxgon:
Roos = Ri+R, A R B

1005

R..s = (20Q) + (40Q) = 60Q ‘Qote: R, = 60Q .

1005 —

o Epapudloupe To vouo Tou Ohm yia v toodUvaun avtiotaon Tou cuothuaTog Twv dUo avTlota-
TWV: ZUPPWVA e Tov oplaud TG, loouTal [e To TMAIKO TNG TAong mou epapudloupe ota Akpa Tou
guoTAuarog (rmou eival n Tdon otoug MOAOUG TNG TINYNG), TPOG TNV €VTaan Tou PEUUATOG TTIOU
dlappéel To ouatnua (I):

Rios = T omou: V=V
And Tig dUo autéqg oxgoelg mpokumteLt 6t: V=1-R s 1N V=(0,2A)-60Q) =12V 1 V = 12Volt

2nueiwon: Mriopouue va urtoAoyioouue 1 dtapopd duvauikou ueTa&u Twy nMoAwv ¢ rinyng (V) kat ue dtapo-
PETLKO TPOTO:

H dtapopd duvapuikou ueta&u twv onueiwv A kat I (VAI) tooutat ue to d6potoua twv dlapopwyv Suvautkou V,,
Kat Vg

Qote: V,r=Vp+ Ve M Viu=(4V)+@8Y) 1 V, =12V

Qote: V=V,.=12V
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MAPAAEITMA 2

2710 KUKAWUQ TToU elkoviZeTal otnv dimAavr| lkova, 1 Slapopd duvapikou HeTa&l Twv MOAWV TNG
nnyngq eivat V = 12V. Ot avtiotdoelg Twv avtiotatawv sivat R, = 20Q kat R, = 60Q, avriotoia. H na-
pouacia Twv BoATOUETPWY dev eTmMpPedlel aloONTA TN AelToUPYI(A TOU KUKAWUATOG.

©€A\ouje va urtohoyiooupe:

a. Tnv évtaon (I1) Tou nAekTpikoU PeUATOG ou dlappEet Tov avTlotdn R, kabwg kat v €vraon
(I,) Tou NAekTpikoU pelpatog Tou dlappeel Tov avtlotdtn R,.

B. Tnv €vdelEn TOu aumePOUETPOU.

Y. Tnv 1oodUvapn avtioTaon Tou CUOTHATOG TwV dU0 aVTIOTATWY.

Aedopéva ZnToupeva - o
V=12V Iy Ly, | B g (A)
R,=20Q Rlaoauvapn
R, = 60Q Baoikég eE100- Ry N S

oeIg —A 1T

1=V

R’ A Rz I B

=1, +1, —HWW————Az)
Auon
A.

e Ouavtiotdreg R, kat R, ouvd€ovtat mapdAAnAa. Zta dkpa Toug UTIApXEL Kowvr) TAon, Tou sivatl ion
pe TNV Tdon Twv néAwv g tmyng (V).
® Epapuodloupe To vopo Tou Ohm otoug avtiotdreg R, kat R,:

vV (12v) V . .
== l,=——=0,6A l, =2 l,=0,2A Qote: I,=06A kai 1,=0,2A
TR n 200) 2= R, 5 n b 1 2
e H évdel&n Tou aumepoUéTpoU eival n €viaaon Tou nAeKTPIKoU pelduatog mou dlappéel To cuatnua
TWV 300 TapANANAa ouvdedEUEVWY avTIoTATWV. lgouTal pe To ABpoloua TV EVIACEWY TWV PEUMA-
TWV Ttou dlappgéouv Toug dUo avTIoTATEG:

| =1,+,0 | = (0,6A) + (0,2A) =0,8A  Qote: |=0,8A

® >Uupwva Ue To Voo Tou Q, 1 loodUvapn avtiotaon ival ion I (A)
e To AGy0 NG TAOMG TIOU UTTAPXEL OTA AKEA TOU GUOTYIIATOG
TWV QVTIOTATWY TIPOG TNV €VTaoT TOU NAEKTPIKOU PeUATOG
TIOU TO JLapPEEL: A B

Rl005 =

—I<

2 12V 7
N Res= ((OTA) =15Q Qote: R = 15Q

=

2nueiwon: A@ou ol avtiotdrteg ouvdgovtal MAapdAANAQ, UMopoULE Va UTIOAOY(ooUE TNV LloodUva-
N avTtioTaor] Toug Kal UE EPAPIOYT] TNG OXEONG:
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1 1 1 4 . 1 3+1
— — + —
Re ' R (200) ' (60Q) ' Ry  (60Q)

1 4 (60Q) .

= GOQ) r] R[ooé = T r] 1000 = 150

Kataduon otn Puoikn

—a

Nwg peraBdalleTal n avriotaon evog peTaAAIKOU aywyou e T BEpUoKpaacia Tou;

©&Aoupe va UEAETHIOOUE TIELPAPATIKA TN HETABOAN
NG avriotaong evog LeTANAIKOU aywyou Tou BpiokeTal 4
o’ évav Aaurrripa nupdkKTwong, oe auvdpTnon e ) Bep-
Hokpaaia Tou. XpnatpomnotloUpe pia SIatagn onwg autn
Tou elkovietal oto dimhavoé oxrua: O ueTalAikdg ayw-
YOq eival Bublopévog péoa ae vepd, ToU omoiou urnopou-
e va petaBdiloupe Tn Bepokpacia e pia BepUavTIKY
€oTia Kal va tn PeTpdpe pe éva Bepuduetpo. MNa kdbe Ti-
ur} TNG Bepuokpaciag HETPAE TNV AVTIOTAOY TOU Ayw-
you e €va dpyavo mou petpdel arr’ eubeiag Tnv avtiota-
o1 Tou aywyou Kat ovoudZetal WUOUETPO. AlATIOTWVOULE GTL YEVIKA, N AQVTIOTAOT) TWV UETAANKWY ayw-
YWV au&dvetal pe tn Bepuokpacia. Autd onpaivel 8Tt n edIkr avtiotaon Twv PETAMNwY au&dvetal dtav
au&dvetal n Bepuokpacia Toug.

Mw¢ 6a epunvedoouue TO PaLVOUEVO auTO;

Oupnoou 6t n avriotaon opeiletal oTiq aAAnAeTL- | 100°C
Opdoelg TwV EAeUBEPWV NAEKTPOVIWV UE TA LOVTA TWV |E-
TAN\wV, TIou TaAavtwvovtal YUpw arnd Tig BEoelg looppo-

— "
, p . ; ’ p 1
riiag Toug. ‘000 evtovATEPES gival Ol TOAAVTWOOELS TWV 16- _ R e ""*a.q
VTV, TG00 TO GUXVEQ lval oL CUYKPOUTELG TWV NAEKTPO- |'~. :
N

viwv pe autd kat EMouEVWS TOOO0 eyaAUTepn N avtioTaon
Tou aywyou. MNvwplCelg dpwg and to ke@dhalo Tng Beppd-
nTag otL étav au&dvoupe tn Beppokpacia Tou PETAA-
Aou, oL KIVACELG TWV LOVTWV ToU Yivovtal eVTOoVOTEPEG,
omndte, oUUGWVA e TNV iponyoUuevn MPATACT), N avtioTaaor] Tou auEdvetal.
Yndpxouv, wotdco avTloTATeg and opLouEva Kpduata, Onwg n Kovotavtavn (kpdua xakkou — vi-
keAiou), mou n avtiotaon Toug dev eEaptdral anod tn Bepuokpaacia.
2’ autd ta UNKA N eld1kr) avtiotaon eivat oxeddv aveEdptntn tng Beppokpaaciag. Ané ta kpduata
autd kataokeudlovtal eEaPTHUATA NAEKTPIKWY 0pYAvwv akpiBeiag, Twv omnoiwyv n Asttoupyia dev
npémnel va ennpedletal and UETABOAEG TNG Beppokpaciag.

“.ﬁ"
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)

Yrmepaywyiuornta

EiSape ot dtav eAattwvouple Tn Beppokpaacia evog aywyou, ) avTioTaor| TOU HEWWVETAL. Z€ OPLOE-
va UANIKA, woTtdoo, tapouatdletal éva napd&evo, oo Kal eEAlPeTIKA evdlapépov galvdpevo: ‘Otav n
Bepuokpacia neoel KATW and ia OPLOUEVN TIUN, TIOU gival XapaKTNPELOTIKY Yia KABe UAIKG, ) avtioTaor)
Tou oxeddv undeviletal. Tote, TO NAEKTPIKS pelua dlappéel Tov aywyod Xwpic va ouvavtd oxeddv kaud
avTioTaon Kat EMOUEVWG XWPIG va MapatnpeiTal LETATPOTTY TNG NAEKTPIKNG EVEQYELAG O BEPLLKNA 1),
Onwg ouvrdwg Ague, Xwplg evepyelakeg anwieleg. To pavopevo autd ovoudleTal UmEpPaywyinoTnTa.

H untepaywypudtnta avakaAleonke to 1911 and
Tov OMavdé Onnes. O Onnes oA eixe avanTugel
JLa TEXVIKN uyporoinong Tou otolxeiou ‘HAlou, TO
omnoio €xel onueio Bpaouou (kat uypormoinong)
—-269°C 0 aTooPAIPIKY) TiiEan. METPWVTAG TNV aVTi-
oTaom Tou udpapyUpou oe TIoAU XaunAég Bepokpa-
oieg, mapatripnoe 4Tt KATw and Toug —269°C n avri-
otaon Tou Eapvikd undevicetal. H Bepuokpacia aum)
OTnV oroia To UALKO UETATPETETAL OE UTIEQAY WYLO
A€yetal kpiowun kat cupBoAieTal e Oc. Ta endpeva
75 xpovia n ueyaAltepn Oc nou eniteUxOnKe Tav
niepinou -253°C. Autd orjuatve étiyla va yivel éva
UAIKOG uTtepaywyLuo Ba npénel va Bpioketal uéoa oe
uypPd Ao Trou eivatl akptBo kat duoelpeTo, 1 oe UYpPd
udpPoYOVOo ToU eival EKPNKTIKOG KAl ETIOPEVWG ETTKIV-
duvo.

Opwg 1o 1987 Bpébnke éva moAuTAoko o&eidlo ] . .
j ) 3 o ) O Onnes umnpootd oTn GUOKeUn oxnuatiopou

METANWV pe Oc peyalutepn and —196°C mou eival To UYPOU NAOU, TOU KATACKEUATE
onuelo uypormoinong Tou gInvou Kat ac@aioug alw-
Tou. Eixe apxloel évag aywvag dpdéuou yia Tnv avakdAuyn ulepaywyLLwy UNKWOV «UYnmA®y Bepo-
KPaolwv» e TeENKS atdxo Tnyv eniteuén g unepaywyudtntag os Bepuokpaacia neptBdiiovtog. O
aAywvag yla TNy eMiteudn unepaywylwy UNKWV oe uPnidtepeg Bepokpaaieg ouvexiCetal. Méxpt onj-
HEPA EXOUUE TIETUXEL VA TIAPATKEUACOUE UNIKA Ttou ) Oc¢ va eivatl —23°C.

H epunveia Tou pawvopévou Tng unepaywytldtnTag eival mepmhokn kat puropel va dobei pévo ota
maiowa g KBavtikrg @swpiag.

H a&lonoinon Twv ulepaywyLwv UAIKWOV O TEXVOAOYIKEG EPAPOYEG eival TTOAUTIAEUPN Kal TTOAG
UTTOOXOMEVT. ZeKIVA artd TNV KATAOKEUT] NAEKTPOVIKWY UTTOAOYLOTWV amioTeuTtng TaxUtnTag Kat oTd-
VEL 0NV Tapaywyn oxnUATwy nou 6a Yrnopouyv va Kivouvtal e oxedov UNdevIKEG AMWAELEG EVEP-
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velag. 'Hon ol untepayytpol payviteg Xpnaotuorotouvtal
g€ EMTAXUVTEG OWUATIOWY (OUOKEUEG TIOU OTO ECWTEPLKO
Toug erutayxUvovtal cwuatidia ol TaxutnTeg TWV onoiwv
npoaeyyiCouv TV TaxUTnTa ToU PWTAG) KAl O TPEVQ, TIOU
Bplokovtal akéun oe melpapatikd oTddlo EQAPPOYNG Kal
Ta omoia 6a unopouv va avantuogoouv taxutnteg 500
Km/h. '’ autd, n LeEAETN TOU PALVOEVOU TNG UTIEPAYWYIULO-
ntag anotelel orjuepa pa épeuva atxung oe MoAAd nave-
TuoTLa Kat epeuvnTikd 1dpuuata Tou KOaUou.

BioAoyikég emdPAOEI§ TOU NAEKTPIKOU PEUUATOS

Alapopgg duvapikoUu Kat NAekTpIkA pelpata rai-
Couv Baoikd péAo ot Asttoupyia Tou veupikoU ouoTr-
paTog Tou avepwrtou. H d1ddoomn Twv VEUPIKWY epeBL-
opdTwv payuatorolelTal HEow NAEKTPIKWY TIAAUWY.
Ot talpoi dladidovtal katd urikog Tou dova Tou veu-
PLIKOU KUTTAPOU TIOU TIEPLEXEL AYWYLLO UYPS (NAEKTPO-
AUTN). 'Etol o d&ovag ouumneplpepeTal oav unatapia
e dlapopd duvauikou mepirou 1,1V.

H nAekTpIkn pUon NG 31Ad00NG TWV VEUPLKWV
epedlopdTwy eival kupiwg uttedBuvn yia tn HeydAn
gualodnoia Tou CWPATOG OTO NAEKTPLKS pelja Kal
Toug kivduvoug mou mpogpyxovratl and autd. Ot kivdu-
vol autol elval Tplwv eldwv: eykauuata arnd B€puavon Tou OWPAToS, TPAUPATIONOG and cuomdoelq
TWV MUV Kal tapéppaon otn Aettoupyia Tou veuplkoU CUCTAHATOG.

To €idog NG BloAoyikAg enidpaong eEapTdral Bacikd and Tnv Tidr) Tng évtaong Tou pelatog. Peu-
pata pe évraon €wg 0,1A eival oAU HIKPA Yia va TIpOKAAE0OUY OUCLACTIKY BE€pavoT TOU CWHATOG.
AkSun Suwg kat peduata 0,02A péoa and To XEpL 1 TO OdL Unopel va POKAAECOUV LIOXUPEG MUIKEG OU-
OTIA0ELG KAl ApKeTS Tdvo. TéTe Aépe TL To dTopo €nabe nhektporAngia. Pedpata tng 1déng 0,1A uro-
pouv vaTmpokaéoouv Bdvato eneldn napeppaivouv oTo veuplkd cUaoTtnua rnou pubuilel (wTIKEG AelL-
Toupyleg dnwg n Aetroupyia g KapdLdg KAl TwV TIVEUSVWV.
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Mepikég popég ol yiatpoi dtaBiBdalouv
NAEKTPIKO pelpa péoa and To avlpwrnivo ow-
Ha yla BeparneuTikols okoroug (NAEKTPOOOK).

H avtiotaon Tou avBpwmnivou CWUATOG
notkiAel ota ddpopa pépn tou. Ta uypd Tou
owparog sival aywyol, Adyw tng unapéng o-
VTIWV 0" auTtd evw 1 avtiotaon Tou dépuaTog
elval oxeTikd uPnAn (mepinou 500KQ, yia ro-
AU Enpd dépua). Me avtiotaon 1KQ and to - : 3
v6po Tou Ohm mpokUTTeL 6TLTdon 100V po-  fek _ R\
kahel peUpa évraong 0,1A. Katw and oplopé-
veg TipoUmoBEoelg, akdun kat UKPEG Tdoelg TNG TAENG Twv 10V pnopel va eival emikivduveg. ‘OAeg ol
NAEKTPIKEG AUOKEUEG KaL TA KUKAWATA TIPETEL va avTieTwriidovTal e Wlaitepn npoooxr).

-

Lk

AvTIOTATEG

‘O\a ta otoixela Twv NAEKTPIKWY KUKAWUATWY, TINYES KAl KATAVaAw-
TEG, €X0oUV Kdrmola nAekTpLKn avtioTaon.

AvVTIOTATEG XPNOLoTIoloUvVTal Yia TNV NMapoxr HEYAAwWY MOCOTATWY
BepudTnTag 1 PWTAG. AvdAoya e Tn XPrion Toug oL QvTLoTATEG TApOU-
oldlouyv Tolkikeg TIWEG avTioTaong.

ZUupwva pe 1o vopo tou Ohm yia otabepri tdon, énwg n tdon tou
dkTUou TG AEH mou 1ooUtal pe 220V, 600 uikpdtepn eival n avriota-
on evég aywyou téoo peyalutepn eival n évraon Tou peUPATOG TTIOU
Tov Jlappéel.

To Aerttd vrjpa amnd BoAppdulo evdg Aaumtripa MuPdKTwong xel
avtiotaon niepinou 500Q. Otav dlappéetal and pelua n Bepuokpacia Tou vApatog ¢OAvel Toug
2500° C mepimnou omdTe TO VA TIUPAKTWOVETAL KAl WTOROAEL.

To Beppavtikd otolxeio oe pa nAekTpLkn kKouliva €xel pia avti-
otaon rnepimou 30Q kat pOdvel o Bepuokpacia 400°C. STnv nAek-
TpoouykOAANnaon avtiotaong ta nhektpddia €xouv oAU XaunAn
avtiotaon, yUpw oto 0,1Q, omntdte ) évraon Tou peduatog eivat pe-
pkd KA. H nAektpoouykOAANomn avtiotaong xpnotJoroleital eups-
wg otn Blounxavia. 2’ éva autokivnto propel va €xoupe PEXPL Kal
10.000 NAEKTPOOUYKOAAOELG.
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EPQTHZZEIZ

Xpnoiuomoinoe kar epapuooe Ti§ EvvoIes ITOU EUABES.
ZuumAnpwoe Td Kevd, OTIG MPOTACEIG TOU aKOAouBoUv.

1. ‘Eva gopTtiopévo cwpuatidlo Kiveital ard tov €va noAo pag unxavrig Wimshhurst, otov dA\o. To cwpa-

TIOLO ATIOKTA ...t e , TIOU TipoépxeTal and avtiotolxn HETABOAY TNG NAeK-
TPLKAGQ ToU evépyelag. H uetaBoAn TnNg NnAEKTPLKNG evEPYELAg TOU cwpatidiou eival avdhoyn Tou
................................ KALTNG cvveerveerreesereneees srreesseessessnseessnssnneennes METAEU TWV SUO TIOAWV TNG UNXAVNG.

2. ZUvOEouULE, e KaAWwdla, TIg dkpeg evdg Aaurripda e Toug rdAoug piag prnatapiag. ‘Etot, éxel oxnuatt-
OTel EVANAEKTPIKS ..ovvvvieveiicen, O Aauntipag, n unartapia kat ta kaAwdia dtappgovral and
.............................................. Anapaitntn npolndbeon yI' autd, eival peTa&l Twv IOAwY NG unarapiag
(/o WU )3 (Vo) 1 E R .

3. H avtiotaon evég petalikoU oUpuatog opelletal OTLG .......... TwV eAelBepwWV NAEKTPOVIWY TOU HE TA
........... TOU PETANNOU. KaTd TG .......... QUTEG, EVA UEPOG TNG .vvrerver eeennee.. TWV EAEUBEPWV NAEKTPOVIV
METAPEPETAL OTA ........... Amoé TNV AAAN pepld, Mavw ota NAEKTPOVIA AOKETAL .......... e , TIOU T ETIL-
Tayuvel. TEAIKA, ArmOKTOUV JLA OTABEPN ....cvvvs veeneeene , M€ TNV oroia KivouvTal Katd Prkog Tou cUpaToq.

4. H évtaon tou nAeKTplkoU pelaTog rou dlappéel Evav avtiotdrn eivat ............... NG TAoNG TIOU £Qap-
Moloupe OTd .......... TOU, €@’ 00OV ...cccuvernnnnee. Tou dlatnpeeital otabepn. To otabepd MnAiko TNG epap-
HoZOpevVNG TAONG TPOG TNV €VIAoT) TOU NAEKTPLIKOU PEUATOG TTOU TIPOKAAE(, OVOUALETAL .......... ... ToU
avtiotdrn. O véuog autdg dev LoxUeL Yia KABE aywyd. Ze TIOAOUG aywyouG N ................. Touq eEapTd-
Taw and tnv évtacn Tou NAEKTPIKOU PeUATOG TIOU TOUG SLappEEL.

AidAeEe TV 1} TIG CWOTEG amo TIG AmavToel§ mou nmporteivovral. Tekunpiwaoe Tig emAoyég oou.

5. ®€pvoupe oe enagr| To oPaLPidLo evdG NAEKTPLIKOU EKKPENOUG UE Tov €va TTOAO Jiag pnxavrg Wimshurst

(eikdva 7.2). Mapatnpoulpe 6Tt To oPalpidlo Kiveital ard Tov €va TIOAO NG UNXAVAS OToV AANO.

a) To opaipidio eival popTIouévo Kal BpiokeTal péaa oto nAekTpikd medio, mou €xel dnuioupyndel peta-
EU TV OAWV TNG KNXAVAG.

B.) H nAekTplkr] SuvAIKY] EVEPYELA TOU CPALPISIOU LETATPETETAL OE KIVNTIKA.

y) To opaipidio Kiveital yiati mévw Tou aokeital To fApog Tou Kal 1 dUvaun ard To VA ToU EKKPENOUQ
(tdéion Tou VAuaTog).

O) H nAektpikn tdon (Stapopd duvapikou) HeTa&U Twv TIOAWVY TNG Unxavnig eivat ion pe undev.

€) Av au&nooupe v dlapopd duvaulkoU (NAEKTPLKY TAoM) METAEU TwV TIOAWY TNG UNXAVIAG, N KIVNTIKY
eVEPYELQ TIOU anoKTA To agatpidlo yivetal peyalutepn.

6 Zuvdéoupe Ta dkpa evog AQurTrpa e Toug Tiohoug piag urnatapiag. Mapatnpolpe 3Tl o Aauntrpag
PWTOROAEL.
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a) ZT0 E0WTEPIKO TOU PETAANIKOU OUPUATOC TOU Aaurttrpa €xel dnuoupyndel éva nhektpikd redio.

B) Katd pnkog Tou ouppatog Kivouvtal eAelBepa nAekTpdvia Ttou rapdyovtal and Tny prarapia.

Y) Katd prikog tou oUpuatog Kivouvtal Ta BeTIkA 1évTa Tou peTdAou, ard To ornoilo €xel kataokeuaotel
T0 oUpua Tou Aqumtripa.

O) Ta eAelBepa NAekTPSVIA TOU PETANIKOU OUPUATOG AANAETIIOPOUV [E TA LOVTA TOU PETANOU Kal [le-
TAPEPOUV O’ AUTA va UEPOG TNG KIVNTIKNAG TOUG EVEPYELQG.

€) H petaBoAr] g nAekTpikrg evépyelag kdbe nhektpoviou mou Kiveltal and to éva dkpo Tou Aaprtripa
oto AA\o, ival avdloyn TG NAEKTPIKNAG TAoNG Ttou epapudletal ota Akpa Tou.

7. ;;f H avtiotaon evdg petalikou aywyou:

a) AuEdvetal dtav au&dvoupe TNV NAEKTPLKY) Tdon ota dkpa Tou Kat dlatnpoupe Tn Bepuokpacia Tou
oTabepr).

B) AuEdvetal étav dlatnpoupe otabepr] TNV NAEKTPLKA TAOT oTa dKpa Tou Kal auEAvoulle Tn BepoKpPa-
ola Tou.

Y) AuEdvetal étav dlatnpoupe tn Beppokpacia Tou oTabepn] Kal AUEAVOUE TNV EVTaoT ToU NAEKTPIKOU
pPeUATOG TIOU TOV JLapPEEL.

O) Eival {on pe to mnAiko Tng évtaong Tou NnAeKTPLKoU pelaTog ou dlappEéel Tov aywyod pog TNV
NAEKTPLKY) TAON Tou €PApiloupe oTa AKPA TOU.

€) EEaptdral and 1o UAIKS Tou aywyou.

ot1) Aev petaBdietal av SIMAACIACOUE TO KOG Tou aywyou Kal To epBadov g SlaTtounig Tou.

8. gl Mapatripnoe To kKUKAWUA TTOU TTAPIOTAVEL

n duhavn] ekéva. —s

a) Ovavriotdreg R, kat R, ouvd€ovtal o oelpd.

B) OLavtiotdreg R, kat R, ouvdgovtal mapdAAnAa. R4

y) Ot avtiotdreq R, kat R, ouvd€ovtal oe oelpd. MW

d) O avtiotdmg R, ouvdéetal mapdA\nAa pe Tov A B
toodUvapo avtiotdrn Twv R, kat R,. L MW MW

€) O avtiotdtng R, ouvdéetal oe oelpd pe Tov
tooduvapo avtiotdt Twv R,, R; kat R,.

9. A4l Napatipnoe To KUKAWHA TTOU TTIAPIOTAVEL
n duthavn] elkéva. 5

a) H évtaon tou nAektplkol peluATOG TTOU
dlappg€el Tov avtiotdTn R, eival ion pe v R4
évtaon Tou peuparog rou dtappget Tov R,.

B.) Htdon ota dkpatou R, eival ion pe o dBpot- A i o B
Opa TWV TAoOEWV 0TA AKPA TWV avTloTatwy R, L«A,‘\M,—-\MM,—‘
katR,.

Y) Ot R:KCI[ R, diappéovtal and pelpata idlag Bs R
€vTaong.

d) H évtaon Tou pelpatog nou diappéet Tov R, elval (on pe 1o dBpolopa Twv evtdoewv TwV PEURATWV
rou dlappEouyv Toug avtiotdreg R, kat R,.

€) H tdon otoug éAoug g mnyng eival (A, B) eival (on pe T1o d6poloua twv tdoewv ota dkpa Twv avtl-
otatwv R, katR,.
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Epdpuooe TiG yvwOoeI§ OOU Kal YPAWe TEKUNPIWUEVES AITAVTIOEIG OTIG EPWTNATEIS TOU AKOAOUBOUV.

10.Xpnotuoroinoe Tiq évvoleq: «<HAEKTPIKY) TAON>», «<NAEKTPIKS
peUa», «NAEKTPLKO KUKAWUA», «NAEKTPLKO TIED(0», «<EAEU-
Bepa nhekTpdvia», yia va ieply pAYelg Ta nAeKTPIKA ¢al-
voueva ou guppaivouv HeTd To KAe(oLo Tou dLlakomTn
0TO JIMAAVO KUKAWA.

11.Al06ételq wa pratapia, Eva Aaurmmea, éva apmmepOpeTPo, éva BOATOUETPO, Eva SLaKOTTTN Kal KAAWSLA.
Xpnoliporoinoe Ta oxAuata rou Ta cupBoAifouv kal oxediaoe €va KUKAWUA, TETOLO WOTE:
a) étav kAeivoupe To JLAKATTIN, 0 AQUITTAPAG VA QWTOROAEI,
B) TO aumePOUETPO va Uag deixvel TNV €vtaor Tou NAEKTPIKOU peUATOG TIOU dlappEel To Aaumtripa,
Y) TO BOATOWETPO va pag deixvel TNV NAEKTPLKA TAoN Twv NMOAwWY TNG pratapiag.

12.H avtiotaon evédg aywyou dinAactdletal dtav SmAaotdloupe TNV NAEKTPIKN Tdon ota dkpa Tou. Yna-
koUel 0 aywyodg autdg ato vouo tou Ohm; EERynoe.

13. ,gf AUo avTioTdteg €xouv Blo purikog Kat eppaddv dlatoung kat Bpiokovral otnyv (dla Bepuokpaocia.
Qaotdé0o0, apouatdlouv dlaPopeTikn avtiotaon. Mwg e&nyeitat to pawvdpevo autd; Mola elvat n Hkpo-
OKOTILKY) TOU EpUNVvelq;

14, ,gf AlaBETelg SUo Aaumtripeg SLIaPoPETIKWY avtliotdoewy, R, kat R, pia pnatapia kat kahwdia. Zxedia-
o€ éva KUKAWA €10l WoTe oL Aaumtrpeg va dlappéovtal and to (dlo nhektpikd peuua. Mwg Ba peta-
BANGel n pwToBOAIO KABE AaunTripa av CUVIECOUE (BPAXUKUKAWOOULE) TA AKkpa evog €€ QUTWV e
éva xovtpd KaAwdlo, apeAntéag avtiotaong; EERynoe.

15. ;j: AlaB€Telg dUo Aaumtripeg SLaPopETIKWY avtlotdoewy, R, kat R, pa prnatapia kat kahwdia. Xxedia-
o€ éva KUKAWA €T0L WoTe Ta AKpa Twv dUo AQUITIrpwy va €xouv Tnv dla diagopd duvapikou. Mwg Ba
petaBAnBel n pwtoBoAia kABe Aaprtripa av cuvdEooue (BPAXUKUKAWOOULE) TA AKpa evog €€ autwv
He éva xovtpod kahwdlo, apeAntéag avriotaong; Mwg 6a petaBAnBel otnv nepimtwon auTtr] To NAEKTEL-
K6 pelpa rou dlappéel v rmyn; EENynoe.
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AZKHZzZEI2

1. ‘Evag Aaurtripag cuvdéetal, pe n BorBela kKahwdiwv, oe oelpd e €va aUnePOSETPO Kal Uia pratapia
kat pwtoBoAel. H nAektpikr Tdom otoug idAoug tng pnatapiag eival 5V. H évdel&n Tou apmnepopéTpou
glvatl = 1,6A.

a) Ndoo nhektpikd PopTio diEpxeTal and a SLATor| Tou CUPUATOG TOU AQUITTiipa KABe SeUTEPOAETTTO;

B) Modoo nAekTpikd PopTio diEpxeTal ard pia datour] evog KAAWDIOU Tou KUKAWUATOG avd SeUTEPOAETTTO;

Y) Méoa nkektpdvia diEpxovral and pia Slatour] Tou GUPUATOG TOU AQUITTHPA avd SEUTEPOAETTTO;

0) Mdéoa nhekTpdvia diEpxovtal and uia dATopr] evog KaAwdIoU ToU KUKAWUATOG avd SeuTePOAETTTO;

€) Mdon eival n xnUkn evépyela Tng Unarapiag rmou PeTatpEneTal oe LloodUvapn NAEKTPIKY, KABe deute-
POAeTTTO;

To oToIXelWwdeg NAeKTPIKS PpopTio eivate = 1,6 x 107°C.

— I~ =

2. Mua pnatapia ouvdéetal e Ta akpa evag Kvnthpa, €101 WOTE 0 KvNTHEAQ va teplotpépetal. Me
BonBela evog QUMEPOUETPOU UETPALE TNV EVTAOT) TOU NAEKTPIKOU PeUPATOG TOU KUKAWHaTog. Me éva
BoAtéueTPO PETPALE TNV TAON OTOUG MOAOUG TNG Mnatapiag.

a) Na oxedldoelg 1o avtioToxo KUKAWUA.

B) Av 1 €vdel&n Tou aumnepopéTpou napapével otadepn kat ion pe | = 0,5A, urtoAdyLoe To NAEKTPLKS
popTio Trou di€pxeTal and tn unarapia kat ard Tov KvNTrpa og XPoVIKO AT evog Aerttod.

y) Zall Avn évSeiEn Tou BoATopéTpou apapével oTabepn Kat givat ion ue 6V, UMoAdyLoe TO TI00S TNG
XNUIKAG EVEPYELQG TNG MMATAPIAG TTOU HETATPANNKE O€ NAEKTPLKY, OTO (D10 XPOVIKO dldaTna.

5) Zall Av yvwpiZeic 6Tt oxeddv 6AN N evépyela ToU TPOCSISeL 1 UMATAP(a 0TO KUKAWHA LETATPEMETAL
g€ UNXAVIKN evEpYeELa OToV KIvnTAPAQ, Ba rTtav duvatdv va XPnoLoTol|oouE TOV KIvnTAHPA yla va
avuyhooupe pa nétpa padag 1kg os GPog 15 m; (g = 10m/s?).

3. 'Evag avtiotdmg €xel avtiotaon 50Q. Zuvdgoupe Ta dkpa Tou avloTtdin Ue Toug néAoug piag pnarapiag.
2T0ug TtOAOUG TNG pnatapiag ouvdgoue Kat éva BoATOHETPo. H évdelen Tou BoATouETpou eival 5V.
a) Na oxedldoelg To avtioToto KUKAWUA, XPNOULOTIOWVTAG Ta KATAAMNAQ oUuBoAa.
B) Méon eivat n évtaon Tou nAeKTPIKOU PeUATOG TTIOU SLAPPEEL TOV AVTIOTATN;
Y) Méon eivau n évraon Tou peduatog nou dlappEel TNV TMyn;
3) 34 Kdtw and nola mpolinéBeon, n mapousia Tou BOATOUETPOU Sev eMMPEEAlel TNV EVTAOT) TOU
NAEKTPIKOU pelpaTog Tou dlappéel To KUKAwUA; MNdte oupBaivel autd;

4. AlaB€Ttoupe wa unatapia, éva (13avikd) aure-
pdéuetpo, dUo avriotdreg avtiotdoewy R, = Fol
20Q kat R, = 30Q kat kaAwdia. NMpaypato-
ToloUpe To KUKAWWA Ta dimAavng eikévag. Me- R4
T4 10 KAe(OWO TOU SLakdTTIN 1 €vOEIEN TOU BOA- AW
TéuEeTPOU elvalV =3V A
a) Méon eivaitn évraon Tou pelaToqg TTOU

dlappeel Tov avtiotdtn Ry;
B) Méon elvail n évraon Tou peUuaATOG MOU
dlappeel Tov avtiotdn Ry;

|
— R
(A)

-1¢
m

®
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Y) Mota eivar n évdel&n tou BoAtdpetpou; 8. MNota eival ) .oodUvaun avtiotaon Tou KUKAWUATOG;

;j: AlaBétoupe wa pnarapia, éva (1davikd) aurnepd-
MeTpO, dUo avtioTdTeq aviiotdoewv R,= 60Q kat
R,= 30Q kat kaAwdia. MNpayuatoroloUue To KUKAW-
Ma ta dimhavng elkévag. MeTd To KAe(o1o Tou dlako-
N r] svésllﬁn Tou Qw:[spopmp?u elvatl = 0,3A. ’ AW —= @
a) Méon eivai n .wooduvaun avriotaon Tou ouoTrua-
TOG TwV dUO AVIIOTATWVY;
B) YroAdyloe Tnv TAon oTa dKPa TOU OUCTAHATOC A R2 I, B
Twv 300 aVTIOTATWY KAl 0Toug TIOAOUG TNG MNYNS. MWW—— @—
y) Mdon eival n évraon tou nAekTplkoU peUuaATOq
Ttou dlappéel k&be avtiotdn);

;j: ‘Evag padntrq dabgtel pua nnyr otabepng taong 12V, évav avtiotdrn avtiotaong 10Q, éva aure-

POUETPO Kal KAAWDLA. ZUvdEel O€ OELPA UE TNV TINYY] TO AUMEPOPETPO Kal TOV avTloTdtn. H évdel&n Tou

aunepou€Tpou eivat 1A,

Q) Zxedilaoe To KUKAWWA TTou ouvappoAdynoe o Habntng.

B) Me Bdon ta dedouéva Tou Kat urtoBgTovtag 6Tt 6Aa T1a dpyava Aettoupyouv owotd, 0 JabnTrg Katé-
An&e oto cuunépaoua Tl To aunePOUETPO €xel avtioTaon. MNwg dlapdpPwoe autd TO CUUNMEPATQ;

y) Méon eiva n avtiotaon Tou apnepouétpou;

O) Mdon eival n évtaon Tou NAEKTPLKOU PEUATOG TIOU JLapPEEL TO AUTIEPOETPO Kal TIOOT N NAEKTPLKY
Tdon ota dkpa Tou;

€) MNdon eival n évtaon Tou nAekTplkoU pelaTog TIou dlappéel Tov avTloTdn Kal déon n Tdon ota
dkpatou;

ot) Mdon elval n .oodUvaun avtiotaon Tou KUKAWUATOG;

7. 34 ‘Evag uabntg epapudlel SIapopeg TAOEIG 0Ta dKPa VG SIMOAOU Kal e VA QUIMEQSETPO METPA

8.

‘Evag pabntnqg epdppooe dldpopeg Tdoelg ota dkpa evog Téon ‘Evraon | Avriotaon
oUppatog and AyvwaoTto UALKS Kal UETPNOE TNV €viaon (Volt) (mA) Q)
Tou avTioTolxou nAekTplkoU pelpatog nou kdbe popd
npokalouoe. Katé€ypaye Ta anoteAECUATA TWV ETPTOE- 0 0
WV TOU oTo dirAava mivaka. - 2
a) YoAdyloe Tnv avTtiotaon Tou oUpHaTog yia KABe uétpn-

oM Kall CUUMARPWaEe TNV Tpin oTHAN Tou Ttivaka. 4 25
B) Kdve Tn ypagikn mapdotaon tng €viaong Tou NAEKTPL- 6 35
KoU pelpaTog o€ ouvapTnaon pe TNy epappoldéuevn 1d- 3 =
on, pe BAoN TIG TMELPAUATIKEG TIUES TOU TTiVaKa.
Y) YriakoUel To oUppa otov véuo Tou Ohm; EEfynaoe. Av 10 61

TNV €évtaom Tou NAeKTpIkoU pelpatog rou to dlappéel. ‘Otav epappdlet tdon 2V, n €vdelEn Tou aumnepo-
HETPou elval 30mA. Otav epappdlel tdon 4V, n évtaon mou YeTpd eivat 40mA. Téog, dtav epapudlel Td-
on 6V, n petpoupevn évtaon eivat 35mA. YriakoUel To dirolo otov vépo Tou Ohm; EEAynoe.
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vay, iéon elvat n Tiur TG avtiotaong Tou cUPUATOG TIOU TIPOKUTTTEL ard TA TIELPAATIKA dedOUEVA;

0) Kdve T ypagikr napdataon Tng avtiotaong Tou cUpUATog 0€ ouvdpTnon He Tnv epappoléuevn td-
on, 1e BAon TIG MEPAATIKEG TOU THivaka. ZUPPwVel auth N Ypa@IKn apdotaon e Ta imponyouueva
ouunepdaopuatd oou; EERynoe.

Mepinywn kepalaiou 7: To nAexTpikd peldpa

e KdBe popTiouévo ocwuatidio rou Bpioketal péoa oe nAekTpIkd nedio, Exel duvapikn evépyela. ‘Otav To owpua-
Tid10 peTtapepbei and €va onueio Tou nediou oe AANO, 1 SUVALKY) TOU evépyela PeTaBANeTal. H peTaBoAn
g eivat avdoyn g diapopdq duvapikou Peta&l Twv duo onueiwv Tou Tediou Kal Tou NAEKTPIKOU popTiou
Tou owpatidiou.

® H npooavatoAlouévn, CUAOYIKY kivnom Twv eAeUBepwv NAEKTPOVIWV, KATA UrKOG evOG ETAANLKOU oUpa-
TOG ovopdleTal NAeKTPIKS pelpa. Na va TPOoKAAETOUE NAEKTPIKO peUla, TIPEMEL OTa AKPA TOU GUPHATOG va
€PAPUSTOUE NAEKTPIKY] TAOT, TIOU TIPOEPXETAL ATTO LA NAEKTPIKY] TINYT.

®  To nAeKTPIKO pelpa HETAPEPEL NAEKTPLKY) evEpYELa. H evépyela autn peTtatpEneTal oe evépyela AANwV Hop-
Pwv, 6tav To NAEKTPIKS pelpa dlappEel TOUG NAEKTPLIKOUG KATAVAAWTES (AAUITTAPEG, KIVNTAPEG, KATT).

e ‘Evraon Tou nAekTpIlkoU pelpaTog ovopudZeTal To TNAKO Tou NAEKTPLKOU POPTIOU TIOU PETAPEPOUV TA POPTI-
opéva owpatidla katd tn SiEAeUOT) Toug amo pia SLATOr Tou aywyou, Pog TOV AvTIOTOLXO0 XPOVO (T.X. O
€va OEUTEPOAETTTO).

e To nnAiko NG NAEKTPLKNAG TAoNG Tou epappdloupe oTa dkpa evdg aywyou, TIPOogG TNV EvVTaoT) Tou NAEKTPLIKOU
PeUNaTog TIou Tov dlappEel, OVOUAZeTaAL avTioTaon Tou aywyou.

e H avtioraon Twv HeETAANKWY aywywv, €@’ dgov | Bepuokpacia Toug dlatnpeital otabepny, dev eEaptdral
arnd v Tdon 1ou epapudloupe ota Akpa Toug Kat and tnv €viaom Tou NAEKTPIKOU PeUUATOG TIOU Toug dlap-
péel. Ol aywyoli autoi ovopdZovtal avTioTATEG.

e [aToug avtlotdreg LoxUel 0 vopog Tou Ohm: H évtaon Tou nhektpikoU pedpatog eival avdloyn e v Tdon
TIOU TNV TIPOKAAEL.

BAXIKOI OPROI

HAekTpikr) Suvapikn evépyela ®opd nAekTpikol PeUaTog
MeTtaBoAr) NAEKTPIKAG SUVAULKIG EVEPYELAG ‘Evtaon nAektpikoU peUaTog
POPTIONEVOU owaTIdiou Avtiotaon aywyou

Alapopd duvauikoU 1 NAEKTPIKY] TAoN AvTlotdng

HAekTpIKd pelpa Z0vdeom avIloTaTwy
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