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i pikpr) 10Topia.

Tov louvio Tou 1752, kKatd Tn O14p-
KEIO MIOG KaTalyidag, o Beviapiv
PpaykAivog TTpayHaTOTTOINCE £Va
meipapa: NMETage Eva XapTAETO, OTOV
OTTOIO EIXE OTEPEWOEI MIA MIKPA
MUTEPN METAAAIKN pdRd0. Eixe OéoEl
TN PAROO YE TNV AKPN TOU CTTAYKOU
TOU OETOU. 2TO GAAO AKPO TOU OTTA-
YKOU £0£0€ £va METOAAIKO KAEIDI Kl
EVA KOMMATI HETAEWTOU KOpOOVIOU
OTTO TO OTTOI0 KPOTOUOE TO XOPTOE-
16. O PpaykAivog poOvVTIOE VO OTE-
KETAI KATW OTTO £VA UTTOOTEYO WOTE
TO METASWTO KOPOOVI VA TTOPAMEVEI
OTEYVO KATA TN OIAPKEIA TNG KATAI-
Yidag. MOAIG Ta oUVVEQA TNG KATAI-
Yidag CUyKeEVTPWONKAV OTOV oUpa-
vO O HIKPOGS Bon06¢ Tou DpaykAi-
VOU TTANCIO0E NE TTPOCOXN TO Oa-



XTUAO TOU OTO KAE1Di. TOTE Evag

omivOnpag EeTTAONCE ATTO TO KAEIOI
oTO OAXTUAO TOU.

NMwg TTpoKANBNKE 0 oTTIVONPAG;
Ti1 avakaAuwe o PpaykAivog pE
au o) TO?IO'TOpIKC') Eipapa;

T

2TO KEQPAAQIO QUTO:

e Oa pabeig TI gival NAEKTPIKO
PEUMA KOI TTWG OXETICETAI ME TO
NAEKTPIKO POPTIO KAI TO NAEKTPIKO
mTedio.



e Oa HABEIC VIO TOUG AYWYOUGS Kl
TOUG MOVWTEG TOU NAEKTPIKOU
PEUMATOG.

e Oa yVWwPIoEIG TI g€ival NAEKTPIKO
KUKAWMO Kal Ba padeig va xeipice-
ol aTTAG NAEKTPIKA KUKAWMOTA.

e Oa OPICEIC TNV AVTIOTAON EVOGC
aywyou Kal Ba O1EPEUVAOEIG TOUG
TTAPAYOVTEG ATTO TOUG OTTOIOUG
gCapTaATAI.



KEDAAAIO 2

HAEKTPIKO PEYMA

HAEKTPIKO PEYMA KAI
2YI'XPONOZ NMOAITIZMOZ

2UOKEUEG OTTWG O NAEKTPIKOG
AOQUTTTAPOAG, O NAEKTPIKOG AVEMIOTN-
POG, O NAEKTPIKOG BepuoOTipwVvac,
TO NAEKTPIKO Yuyeio, n TNAEdpaon,
O NAEKTPOVIKOG UTTOAOYIOTNG, TO
NAEKTPIKO TPEVO, TO PWTOTUTTIKO
MNXAVNHA, O NAEKTPOMAYVNTIKOG
YEPOAVOG £XOUV EVA KOIVO XOPAKTN-
PICTIKO: VIO VO AEITOUPYHOOUV,
TTPETTEI VA TIG OI0PPEEI NAEKTPIKO
peUMa (eIKOVa 2.1).

T1 evvoouue ow¢C HE TOV OPO
NAEKTPIKO pEulA;

Me Tnv guTtrEIpia Hag dIATTIOTW-
VOUME OTI TO NAEKTPIKO pEUMA Eival



N KOIVK AITia AEITOUPYIOG MIOG TTOAU
MEYAANG KATNYOPIOG CUOKEUWYV TTOU
XPNOIMOTTOIOUVTAI OTNV KOBNUEPIVA
Hag cwn.

Eixova 2.1 T T].e

[ va Asttoupyn- i |
OOUV Ol NAEKTPL- T ——
KEC OUOKEUEG, NPE- N

NEL VA TIC OLapPEEL h ¢

NAEKTPLKO peUQ.

O1 euoikoi avalnTwvVvTag TNV
EPMNVEIA OAWV TWV QPAIVONEVWYV T
OTTOix TTPOKOAAOUVTAI ATTO TO NAE-
KTPIKO pEUNO odNyRbnkav oTov
MIKPOKOOMO Kal Tn OOoMA TNG UANG.
2UVEDEC OV TO NAEKTPIKO pEUMA ME
TIG OEUEAIWOEIG EVVOIES TOU NAEKTPI-
OMOU: TO (POPTIO KAl TO NAEKTPIKO
TEDI0. TO NAEKTPIKO PEUHA KAl T
OTTOTEAECOUATA TOU TTEPIYPAPOVTAI



KOl EPUNVEUOVTAI OTTO TNV Kivnon
QOPTICHEVWYV CWHATIOIWYV NECA OE
NAEKTPIKA TTEDIO.

| 2.1| To nAekTpIKG pepa

‘Exoupe ndn o&1 611 o1 di1agopol
TPOTTOI NAEKTPIONG EPUNVEVUOVTAI UE
BAaon TNV Kivnon NAEKTpoOViwyv. TN
OUVEXEIQ Ba OIEPEUVRIOOUE AV
gival SuvaTn N Kivnon TwV NAEKTPO-
ViWV I YEVIKOTEPO (POPTIOCHEVWV
OCWHATIOIWYV OE OPICHEVN KATEUBUV-
on MECO OTA UAIKO CWHAOTA.

Aywyoi, HOVWTEC Kal NAEKTPIKO
PEULA

2UVOEOUE TO EVO AKPO TTAQOTI-
KOU VAAMOTOG ME TO OTEAEXOG EVOG
NAEKTPOOKOTTIOU KOl ayYiCOUME TO
AAAO AKPO ME MIO APVNTIKA POPTI-
OMEVN o@aipa. Ta @UAAA TOU nAE-



KTPOOKOTTIOU HEVOUV KAEIOTA (E1KO-
va 2.2). AvTiIKaB1oTOUNE TO VMO ME
EvVa METAAAIKO CUPHO KOI ETTOVOAOM-
BAVOUNE TO TTPONYOUMEVO TTEIPAMA.
Ta @UAAQ TOU NAEKTPOOKOTTIOU
avoiyouv (gIkova 2.3).

TOU NAQOTLIKOU VA- @ !
HaTOG HE Jia apvn-

TIK& QOPTIOHEVN OPaipa: Ta QUAAA
TOU NAEKTPOOKOMIOU PEVOUV KAELOTA.

Eixova 2.2
AyyiCoupue TO aKpo

Eixova 2.3 Kivnon nAekTpoviwv
Ayyiloupe 10 G- ——

KPO TOU OUPHA- @ lk
TOG L€ IO apVn-

TIKA QOPTIOHEVN é ;

o@aipa: Ta QUA-
AQ TOU NAeKTpOoOoKoniou anwdouvTtal

KaL avOlyouv.
13/ 35



lari cuuBaivelr auro; Ta nAe-
KTPOVIA ATTO TN C@Aipa KIVOUVTAI
MECO OTO CUPMA KAl OAvVouV OTO
NAEKTPOOKOTTIO. TO NAEKTPOOKOTTIO
POPTICETAI KAI TA QUAAX TOU QAVOI-
youv. AvTifeTa nEoa OTO TTAOOTIKO
dev KIvoUvTal NAekTpoOvia. Ovoua-
(OUlE NAEKTPIKO PEUHA TNV NPO-
oavaToAIOHEVN KIVION TWV NAE-
KTPOVIWV N YEVIKOTEPA TWV (POPTI-
OHEVOV OCWHATIOIWV.

evikd 0’ Evav aywyo gival duva-
TOV va dnpioupynBei TTpocavaToAl-
oMEVN Kivnon, OnAadn Kivnon 1TTpog
MIO CUYKEKPIMEV KATEUBUVON POp-
TIOMEVWYV CWHATIOIWYV, EVW KATI TE-
TO10 OEV CUMBAIVEI OTOUG HOVWTEG.
2TOUG METOAAIKOUG aywyoug Ta OWw-
MOTIOIO TTOU EKTEAOUV TNV TTPOCAVA-
TOAIOMEVN Kivnon €ival Ta EAEU0Epa
NAEKTPOVIO. AEPE TOTE OTI NAEKTPIKO
PEUMA OIOPPEEI TOV AYWYO.
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Eixova 2.4
H €UKOAILa Kivnong TwV NAEKTPOVIWV
AUEAVETAL anod TOUG HOVWTECG NPOG
TOUG aywyouc.

Ta nAekTpovia OEV KIVOUVTAI UE
TNV id1a EUKOAIa o€ OAOUG TOUG



aywyoug, yida TTaOpAadEIypa, o’ Eva
XAAKIVO CUPMO KIVOUVTOI EUKOAOTE-
pa atr’ 0,TI 0’ Eva O10epEVIO CUPMA
I01WV dlaoTACEWV. AEUE OTI O XOA-
KOG €ival KOAUTEPOS AYWYOS ATTO TO
oidnpo. ZTnNV TPAYHATIKOTNTA OKO-
MO KOl HECO OTOUG MOVWTEG TA NAE-
KTPOVIO KIVOUVTOI OAAQ PE TTOAU ME-
YOAUTEPN OUCKOAIQ OTT’ 60T OTOUG
aywyoug (eikova 2.4). To yeyovog
QUTO OPEIAETAI OTO OTI Ol HOVWTEG
O100£TOUV EAAXIOTO EAEUOEPT
NAEKTPOVIA.

OpIiouEVA UAIKA, OTTWG VIO TTOPA-
OEIYMA TO TTUPITIO KOl TO YEPMAVIO,
KATW OTTO OPICHEVEG CUVONKECS
CUUTTEPIPEPOVTAI AAAOTE WG AYW-
YOi Kal GAAOTE WG HOVWTEG. AUuTd TA
UAIKA TO OVOMACOUME NUIaYyWwYOUG.



HAekxTpikn nnyn kar nAeKTPIkO
PEULA

lNMwc¢ dnuioupyeiralr NAEKTPIKO
PEULA OE Eva UETAAAIKO AywyoO;
HAEKTPIKO PEUNO NTTOPOUME EUKOAQ
VO TTPOKOAECOUME ME TN BonBeia
MIOG pTTaTapiag. N'a va Katavon-
OOUME TTWG NTTOPOUME VA TO ETTITU-
XOUME, OG MEAETIIOOUNE TTPOCEKTIKA
MIO JTTOTOpPIA.

2 € KGOe NAEKTPIKN NNyn utrdp-
XOUV OUO aVTIOETA NAEKTPIOHUEVEG
TTEPIOXEC TIG OTTOIEC OVOMALOUME
NAEKTPIKOUC NOAOUG. ZUVOEOUE
KAOg TTOAO HIOG I0XUPNGS NAEKTPIKAG
TTNYNG ME MIA METAAAIKE TTAAKO KOl
METOEU TWV TTAOKWYV TOTTOOETOUE
EVA NAEKTPIKO eKKPEMEGS. MapaTn-
POUME OTI TO OPAIPIOIO TOU OTTOKAI-
VEI (EIKOVA 2.5). AIOTTICTWVOUHME OTI
METAEU TWV TTOAWYV TNG NAEKTPIKNAG



TNYNS ONMUIOUPYEITAI NAEKTPIKO
Tedio.

Eixkova 2.5

MeTagU Tou OETL-
KoU Kal TOU apvn-
TWKOU noAou Kabe

NAEKTPIKNAC NNYNC ONULOUpPYELTaL
NAEKTPIKO nedio.

T1 cuuBaivel oTo EOCWTEPIKO
METAAAIKOU OUPUATOC OTAV AUTO
ouvoeBei us yia pyrrarapia;

N'VwpIioOauE OTO TTPONYOUMEVO
KEPAAAIO OTI OTO ECWTEPIKO EVOGS
HETAAAIKOU aywyou UTTdpyouV O¢-
TIKQ 10VTA KOl EAEUOEPO NAEKTPOVIA.
Ta eAeUBepa NAekTPpOVIO KIVOUVTAI
TUXdia TTPOG KABe KaTteuBuvon, evw
TA IOVTO TTAAAOVTAI YUPW ATTO KOBO-
PICUEVEG BEDEIC.



Eixova 2.6

O LIIKPOKOOLIOG EVOG
HETAAAIKOU aywyou
a) Ta OeTIKA OVTA K-
vouvTdal Tuxaia yupw
N0 CUYKEKPIEVEC
Bcoelc. Ta eAeUBepa
NAEKTPOVIA KivouvTal
eniong Tuxaia oe 6Ao
TO XWPO TOu HETAANOU. B) OTtav
undapxel NAEKTPLKO Nedio, Ta EAEUOE-
PA NAEKTPOVIA EKTEAOUV NPOCAVATO-
AOpEVN Kivnon.

2UVOEOUNE TOUG OUO TTOAOUG MIOG
MTTOTOPIOC ME CUPMO. TOTE OTO
E0WTEPIKO TOU GUPHATOG dNHIOUpP-
YEITAI NAEKTPIKO NEDIO, ONOTE OTA
eAEUOEPA NAEKTPOVIA TOU ACKEITAI
NAEkTPIKN duvapn. H kivnon Toug
TTPOOCAVATOAI(ETOI OTTO TNV KATEU-
Buvon Tng duvaung. ‘ETol auta Ki-



VOUVTOI OTTO TOV aPVNTIKO TTPOG TO
OETIKO TTOAO KOl OTO METAAAIKO ayWw-
YO ENPAVICETAI TTPOCAVATOAICHEVN
Kivnon nAeKTpoviwyv, OnAadn nAe-
KTPIKO peUMa (gIKOva 2.6). H ytraTa-
pia gival MIa NAEKTPIKA TTNYN.

Evraon Tou nAEKTPIKOU PEUMATOC

2UVOELEIC O1adOXIKA EVa AQUTTTN-
PO ME IO KAIVOUPYIO MTTATOPIO KOl
MIa aKPIBWG id1a aAAQ TTOAUKAIPI-
OMEVN. ZTNV TTPWTN TTEPITTITWON O
AQUTTTAPOAGC @WTOROAEI TTOAU TTIO
Evrova oTr’ 6,11 oTn 0eUTEPN. AEPE
OTI OTNV TTPWTN TTEPITTITWON ICYU-
POTEPO PEUMA OIOPPEEI TO AAMUTTITA-
pa. ZTn 0sUTEPN PWTOROAEI apudpa
KOl AEME OTI ACOEVEOTEPO NAEKTPIKO
PEUMA OIOPPEEI TO AQUTTTAPO.

lNwc¢ opwce 6a uymropouocaue va
ITPOOOIOPICOUNE aV Evac aywyoc
OIappEETAI ATTO ICXUPOTEPO I



AOOVEOTEPO NAEKTPIKO PEULA OE
oOxXE0N UE KATTOIOV AAAO;

OT1TWCG €iIdAME, TO NAEKTPIKO PEU-
MO €ival N TTPOCAVATOAIOMEVN KiVN-
OnN TWV NAEKTPOVIWYV KATA NAKOG
TWV METOAAIKWY aywywyv. 2ZUuvOEou-
ME TO TTOOO IOXUPO I aoBeVEG gival
TO NAEKTPIKO PEUMA TTOU DIapPpPEEI TO
AQUTTTAPO ME TOV APIOUO TWV NAE-
KTPOVIWYV TTOU JIEPYXOVTAI ATTO MId
OlaTOMN TOU CUPMATOG TOU OTN MO-
vada Tou Xpovou. lNwc¢ Ba umropou-
OAaUE OUWC VA UETP)OOUME TOV
apiOuo Twv NAEKTPOVIwWYV TToU OIEP-
Xovral a1ro 10 AQUTTTNPA OE OpPI-
OMEVO XPOVO,;

AvVTi v HETPNOOUME TOV OPIBuO
TWV NAEKTPOVIWYV, APKEI VO METPN-
OOUME TO OAIKO (POPTIO TTOU METUPE-
POUV KOBWG KIVOUVTAIl KATA MAKOG
EVOG aywyou. Ooo trepioocoTepa
NAEKTPOVIO OIEPXOVTAI ATTO MIO KO-



feTn diatoun (N atrAd diatopun) Tou
aywyou o€ OPICHEVO XpOVO, TOOO
TTEPICOCOTEPO POPTIO Ba TTEPVAEI
OTTO AUTAV KAl TOOO ICXUPOTEPO Ba
£ival TO NAEKTPIKO peUMA (EIKOVA
2.7).

Ha O'Iappsa

TOV aywyo

M d€opun and apvnTIKA QopTia
OlEpxovTalL and tTnv KABeTn datoun
A Tou aywyou. 2.€ XpoVIKO dlaotnua t
ano Tn olatour OLEPXETAL CUVOAIKO

popTio q.

Eixova 2.7 @ 3
HA&exTpIkoO peu-- ’ 0

Opiloupe Tnv evraon (I) Tou
NAEKTPIKOU PEUHATOC NOU diap-
PEEI EVAV aywyo w¢ 1o popTio (q)
nou JIEPXETAI ano Hia 31aToUn TOU



aymwyou o€ Xpoviko diaoTnua (t)
NPOC TO XPOVIKO d1aoTnHd.
2Tn YAWoOoa Twv yabnuarikwy n
TapaITavw oxEonN ypageral wc
&§ng:
| :—‘;'— (2.1)

Ioxupa peupaTa

‘Ooo0 peyaAuTtepn
gival n évraon Tou
‘pelpaToc 1600
EVTOVOTEPA PAIVO-
'HEVO TTPOKOAEI.

loxupd peUPATO XPNOIMOTTOIOU-
VTOI OTOUC NAEKTPIKOUC (POUPVOUC
yia TAEN 3UOTNKTWYV UAIKWV, OTOUC
'HEYAANG 10XU0C NAEKTPIKOUC KIVN-
TAPEC VIO TV TTPOYHATOTTOINON
KATTOIWV XNMIKWV avTISpAoEwV o€
Blounxavikf KAipoKa, OTTWS CUW-
Baivel oTNV TTAPAYWYH TOU AAOUHI-
Viou K.ATT. |




O kgpauvog gival TTaPAdEIYHO \
@UOIKOU QaIVOPEVOU KOTA TN S1dp-
KEIO TOU OTTOiovU avamTiooovral

TTOAU 10XUPA NAEKTPIKG PEUHOTA,
HIKPIG OPWG XPOVIKNAG SIGPKEIAG. |

Movada T1rnc¢ evraornc rou
NAEKTPIKOU PEULIATOC

210 A1EOvEG ZuoTnua Movadwy n
EVTAON TOU NAEKTPIKOU PEUMOATOG
gival OegeAINOEC HEYEDOC Kal HOVA-
0a METPNONG TNG gival To 1 Ampere
(1 A) (Apnep).

H oxéon trou cuvodéel To 1 A e
TN MOVADA TOU NAEKTPIKOU (POPTIOU
1 C OTTWG TTPOKUTITEI ATTO TNV (1)
givai:

1 Coulomb =1 Ampere * 1 second
N1C=1A-1s

‘Eva Coulomb ivai To @opTio
TTOU OIEPXETAI KABE OEUTEPOAETTTO
a1ré pIa OIATOMN EVOG ayWYOoU TTOU




OI0PPEETAI ATTO NAEKTPIKO PEUMA
gvraong 1 Ampere.

2.€ NAEKTPOVIKEG OIATALEIC TTOU
OlappEOVTAl ATTO PEUMATA MIKPAG
EVTAONG WG HOVADEG NETPNONG TNG
EVTAONG TOU NAEKTPIKOU PEUMATOG
XPNOIMOTTOIOUHE UTTOTTOAAOTTAGOIO
TOU QUTTEP OTTWG TO MIAIOUTTEP

(1 mA = 107 A) KOl TO MIKPOOMTTEP

(1 A = 10'6 A). Na pgopara Heya-
ANG EvTaong XPNOIMOTTOIOUME TTOA-
AQTTAGOIO TOU QUTTEP, TT.X. TO KIAO-

auTrép (1 kKA=10" A).

Ta épyava TTOU XPNOIMOTTOIOUUE
YIO VO HETPAME TNV EVTOON TOU
NAEKTPIKOU PEUMATOG OvoualovTal
AUNEPOHETPA (£1KOVA 2.8). KABe
OMTTEPOMETPO £XEI OUO OKPOOEKTEG
ME TOUG OTTOIOUG OUVOEETAI ME TNV
MTTATOPIO KOOI TOUG AYWYOUG.



Eixova 2.8
AvAAoya pE TO pe- | [
YEOOG TNG £EvTaonG g™yt
TOU NAEKTPIKOU PEU- lL s
HaTOG Mou BNoupe -
VA LETPHOOUUE Kal
TNV aKpiBela TG HETPNONGC NOU
EMOUMOUNE XPNOLONOIOUE KAl TOV
KATAAANAO TUNO QUNEPOUETPOU.

Mo va JETPROOUME TNV £VTOON
TOU NAEKTPIKOU PEUMATOG TTOU DIEP-
XETAI ATTO EVAV AYWYO, TTOPEMBAA-
AOULE TO QUTTEPOMUETPO, ETOI WOTE
TO TTPOG METPNON PEUMA va OIEADEI
MECO AaTTO aAUTO (€1KOva 2.9). Autég 0
TPOTTOC OUVOEO NG TOU OPYAVOU AE-
YETOI OUVOEON O€ O€Ipd. Ta oUy-
XPOVO OUTTEPOMETPO EIVOI EVOWMO-
TWHEVA O€ Opyava TTOAAATTANG XPN-
ong TTou ovouddovTal NOAUHETPA.
Me TO TTOAUMETPO UTTOPOUME VO



METPAME Kol AAAQ HEYEDN, OTTWG
NAEKTPIKN TAON KAl avTioTaon.

Eixova 2.9

To apnepOUETPO
OUVOEETAL O OEIpd
HE TO aywyo (Aap-
NTHPA) OTO Onoio
OEAoupE va pETPN-
OOULIE TNV £€vTAOon TOU PEUUATOG.

H @opd Tou NAEKTPIKOU PEULATOC
YITAPXOUV OUTTEPOMETPA TTOU
gxouv 10 0 0TO HECO TNG KAIMOKOG
(e1kova 2.9). ZuvdEoupe Eva TETOIO
OUTTEPOMETPO O’ Eva KUKAwua. H
BeAOva aTTOKAIVEI TTPOS KATTOIO KO-
TEVOUVON. AV QVTIOTPEWOUME TOUG
TTOAOUG TNG TTNYNG, N BEAOVA ATTO-
KAIVEI TTPOG TNV AVTIBETN KATEUOUV-
on. TO NAEKTPIKO PEUMA EXEI OPIOUE-
vn popd. Kads @opd n atrokAion



TNG BeAOvVag OeixXVvel TR pOoPA TOU
peupaToG. NNw¢ ouvdésral aurn n
Qopa LUE TN Popda TNG IMPOCAVATO-
AIOUEVNC KivNONG TWV QOPTICUEVWYV
owuaridiwyv;

N'VwPiCOUME OTI TO HOVA POPTI-
OMEVO CWHATIOIA TTOU UTTOPOUV VA
KIVvNOouv eAeUBepa Kal TTPOG KABE
KATEUBUVON OTO ECWTEPIKO TWV ME-
TAAAIKWY aywywyv gival Ta EAgUBepa
NAEKTPOVIA. ETTEION TA NAEKTPOVIO
gival apvnNTIKA QOPTICHEVA, Ba KI-
VOUVTOI OTTO TOV apVNTIKO TTPOG TO
0eTIKO TTOAO TNG uTTratapiag. H eopa
KivNong TWV NAEKTPOVIWV O’ £va
METAAAIKO aywyo €ival N TTPAYMATI-
KN @OPA TOU NAEKTPIKOU PEUMATOG.

Q0TO0CO0, AV OTO ECWTEPIKO TWV
AYyWYWV KIVOUVTOV BDETIKA QOPTI-
OMEVA CWHATIOIA, N KIVNOR TOUG Ba
NTAV ATTO TO BETIKO TTOAO TNG TTNYNS
TTPOG TOV APVNTIKO. 'EXE&l ETIKPATA-



O&l, YIO ICTOPIKOUG Adyoug, va Bew-
POUME OTI N POPA TOU NAEKTPIKOU
PEUMATOC TAUTICETAI ME TN POPA Ki-
vNoONG @AVTACTIKWY OETIKWYV QPOPTI-
WV TTOU KIVOUVTOI KATA MAKOG TWV
aywywyv. H gopd Kivnong Twyv OEeTI-
KWV QOPTIWV G’ Evav aywyo ovouda-
{eTOl CUHPBATIKN @opd TOU NAEKTPI-
KOU peupaToG (eikova 2.10).

TTPOYHATIKA popda
A . P&EU
NAEKTP. peULATOG

—_— ,
CUMBATIKN popa
AEKTP. PEUHATO

Eixova 2.10
[MpaypaTik
KAl CUMBATIKN
POPA NAEKTPL-
KoU pgeUATOG.



AnoreAeouara Tou nAekTpiKou
PEULATOC

TO NAEKTPIKO pEUMA Eival N KOIVA
AITIO TTOAAWYV PAIVOUEVWYV Kal O’
auToO oTnPIdeTal N AEITOUPYIO OEKA-
OWV CUOKEUWYV TTOU XPNOIMOTTOIOU-
ME OTNV KaBnuepivn pag Cwn. Miro-
POUME VA KATATASOUME T PAIVOME-
VO TTOU TTPOKOAEI TO NAEKTPIKO
PEUMO OTIC OKOAOUBEG KATNYOPIEG.
- OgpHIka anoTeAEopaTa: To nAe-
KTPIKO PEUMA TTPOKOAEI TN BEpua-
VO TWV CWHATWYV TA OTToia dlap-
PEEI. ZUOKEUEG TTOU AEITOUPYOUV ME
Baon Ta OEpUIKA ATTOTEAECOUATO TOU
NAEKTPIKOU PEUMATOG Eival O Bepuo-
oipwvacg, N NAEKTPIKA Kouliva, ol
OEPUOCUCOCWPEUTEG.
- HAEKTpOMHAYVNTIKA ANOTEAECHA-
Td: O1 aywyoi Toug oTroioug dl1ap-
PEEI NAEKTPIKO PEUNO ONUIOUPYOUV
YUPW TOUG payVvNTIKA TTedia. 'ETol



MTTOPOUV Kal AAANAETTIOPOUV UE OI-
OEPEVIA UAIKA, MOYVATES 1 KOI META-
¢U TOUG, AOKWVTAG MAYVNTIKES OU-
VAMEIG. ZTA NAEKTPOMAYVNTIKA @Pal-
VOUEVA OTNPICETAI N AEITOUPYIO TWV
NAEKTPOMAYVNTIKWYV YEPAVWYV, Ol
AQUTOMOTOI OIOKOTITEG, Ol KEPAAEG
EYYPOAPNG AXOU KAl EIKOVAG, KAOWG
KAl N Kivhon TWV TPEVWYV HAYVNTI-
KNG avUPywong K.ATT. 2Td i01a @al-
VOUEVA OTNPICETAI N KATAOKEUR TWV
NAEKTPOKIVNTAPWYV, ME TOUG OTTOI-
OUG KIVOUVTOI TO NAEKTPIKA TPEVA
KOl AewW@OpPEiIa, AEITOUPYOUV TA NAE-
KTPIKA Yuyeia, o eKKIvnTAG (Hida)
TOU QUTOKIVITOU K.ATT.

- Xnuika anoteAgopara: Otav nAe-
KTPIKO pEUMO DIEPXETAI OIOUEOOU
XNMIKWY OUCIWV, TTPOKOAEI XNUIKES
METORBOAEG. EKMETOAAEUONOOTE T
XNMIKA POAIVOMEVA TTOU TTPOKOAEI TO
NAEKTPIKO PEUUA OTNV KATOAOKEUN



TWV NAEKTPIKWYV PHTTATOPIWYV, TWV
OUCCWPEUTWYV NAEKTPIKNG EVEP-
YEIOG, OTNV TTAPACKEUN XNMIKWV
OTOIXEIWV, OTTWG vaTpiou, udpo-
YOVOU, GAOUMIVIOU K.ATT.W

- DWTEIVA anoTeAEoPaTa: X Kd-
TTOIEC TTEPITITWOEIG TO NAEKTPIKO
PEUMA TTPOKOAEI TNV EKTTOMTTH PW-
TOG €iTE AOYW auinong Tng Oeppo-
KPpaoiag (AAUTTTAPOS TTUPAKTWONG)
£iTE AOYW TNG OIEAEVUONC TOU ATTO
agpia (AauTTTAPOS POOPICHOU).

\Ta INTAHEVA TPEVA

Ta Tpéva, 6TTWE AUTO
NG PWTOYPAPIAG, IW-
\po(JVTou TTAVW ATTO TIG
payes. Mropouv va ava-fi&

TITUCCOUV TaxUTNTA pE- |




| 2.2 | HAeKTPIKS KUKAWA

Kafg d1aTa¢n TTou atroTeAEiTal
a1rd KAEIOTOUG OAYWYIHOUG «OpO-
MOUGC», HEOW TWV OTTOIWYV MTTOPEI VO
OIEAOEI NAEKTPIKO PEUMA OVOUACETAI
NAEKTPIKO KUKA®HGQ.

KA&1010 Kar avoixro nAexTpiko
kKUukAwpua

MapaTnpwvTag MO JTTATAPIA, TO
NAEKTPOVIKA OOU TTaIXVvidla, Tov
NAEKTPIKO AVEMIOTAPO, EVA AAUTITRH-
PO I OTTOIAOATTOTE AAAN NAEKTPIKN
OUOKEUN 0a dIATTIOTWOEIS OTI £XOUV
Ouvo akpa (TToAoug) (eIkova 2.11).
2UvO0ECE NE CUPHOA TA AKPO MIOG
MTTATOPIOG ME TA AKPA EVOG AQMTTTAH-
pa (eIkéva 2.12), TTapaTtpnoE OTI
TOTE O AauTITAPOAG PWTOROAEI. MéoO
OTO CUPMA KOl OTO AAUTTTAPO KIVOU-
VTal NAEKTPOVIA UE KATEUBUVON aTTO



TOV APVNTIKO TTPOG TO BETIKO TTOAO
TNG pTTartapiag. EmTiong Kivouvral
MECO OTNV MTTATOPIO ME KATEUOUVON
aTrO TO OETIKO TTPOC TOV APVNTIKO
TTOAO TNG. AnAadn Ta NAEKTPOVIA
aKoAouBouUv pyia KAeioTn diadpopn.
2TNV TTEPITTTWON auTtn AEME OTI Ola-
BEToupE £va KAEIOTO KUKAwUA NAEK-
TPIKOU PEUNATOC.

Eixova 2.11 oy
Aaunrnpac nupdKTwornc \éj
O AapnTthpag €xeL dUo

akpa, To A kat to B.

Eixova 2.12

Tpdnoc ouvdeong Tou
AQUNTAPA LE TNV HNATA-
pla WOTE VO PWTOROAEL.




OTav aTroouVvO£OEIG TO CUPMA
aTrO TOV £VA TTOAO TNG MTTATOPIOG I
aTrO TO £VA AKPO TOU AQUTITAPO, TTO-
POATNPEIC OTI O AQUTTTHPOG ORNVEI
(eikova 2.13q, B). Z& AuT TNV TTEPI-
TTTWON METALU TOU EAEUBEPOU AKPOU
TOU OUPMATOG KOl TOU TTOAOU TNG
MTTATOPIOG | TOU AKPOU TOU AQUTTTH-
PO TTOPEMPBAAAETAI AEPOS O OTTOIOG
gival HOVWTNG. Ta NAEKTPOVIO OEV
MTTOPOUV Va KIVvnOouv Jyéoca ¢’ au-
TOV, NE CUVETTEIA KOl N KivOT TOUG
MECO OTO AQUTTITAPO KOI TV MTTO-
TAPIa VO OTANOTA. TO KUKAWMNO OVO-
naleTal avoiXTo. Ao £éva avoixTo
NAEKTPIKO KUKAWMO OeV DIEPXETAI
NAEKTPIKO peupa. Eva avoixTo KU-
KAWMA METOATPETTETOI EUKOAO O€ KAEI-
OTO KaI avTioTpo@a UE Tn Bondeia
evog diakonTn (eikova 2.13y, d). MNa
Vo @WTORBOAEI O AQUTTTAPOG, TTPETTEI



TO KUKAWMO va pn OIOKOTTTETAI O€
KAavVEVA onMEio Tou (e1Ikova 2.130).

&(aj Qf)
W) 3)

el )

Eixova 2.13
(a), (B), (Y) AvoiXTo KUKAwpa. ()
KAEI0TO KUKAWUQ.

OT1av Ao1trév 10 GUPHA TOU Aa-
MTTTAPO KOTTEI, TO KUKAWMA Eival
TTAEOV aVOoIXTO. O AQUTTTAPOAG EXEI
«KOEI» KAl TTPETTEI VA TOV OVTIKOATO-
OTNOOUME.



[MOAAEG POPEG aAVANEST OTNV
NAEKTPIKN TTYN KOl OTOV AYyWyoO TOV
OTTOIO0 OIOPPEEI NAEKTPIKO PEUMA
gival OuvaToVv va UTTAPXEI MEYAAN
ATTOOoTAON, VIO TTOPADEIYHA, N YEV-
VATPIA - TTNYN VO BPICKETAI OTNV
[MToAepdida Kol 0 aywyog otnv ABR-
Va. 2’ QUTEG TIG TTEPITITWOEIG, YIA VA
OTTAOTTOINCOUME TN MEAETN TOU KU-
KAWHOATOG, MTTOPOUME VO Bewpn-
OOUME TO PEVHATOOOTN (TTPila) WG
mTnyn (€1kova 2.14).

Eixova 2.14

KaBe NAEKTPLIKN OU- N P
oKeun €Xe1 500 AKpa. [ ag, S50 s
H npia Bewpeitat wg @

NAEKTPLKA NNYN.

HAekxTpIKn nnyn Kair evepyeia
EidauE OTI TO NAEKTPIKO PEUMA Ei-
VOl TTPOCAVATOAIOHEV KivNOn QOpP-



TIOMEVWYV CWHATIOIWV. Ta @opTI-
OMEVO CWMATIOIA KIVOUVTAI UE TNV
emidpacon TG OUVANNG TOU NAEKTPI-
KOU TTEdiovu TTOU ONUIOUPYEITAI ATTO
TNV TTNYN. H OUvaun auth TTapayel
Epyo. To £€pyo auTtiRG TNG dUVAMUNG
EKQPACEI TNV EVEPYEIN TTOU HETAPE-
PETAI ATTO TNV TTNYN OTA KIVOUMEVA
@opTida. Tnv evépyela aUTR TNV ATTO-
KaAOUME EVEPYEIA TOU NAEKTPIKOU
PEUHATOG.

ot e .2 =<
D T W St —

=

Eixova 2.15

MﬂaTapia auTo- =

KIvIjTou | e
H xnuikn evépyela —_——

NOU NEPLEXETAL OTNV Hnatapia
HETATPENETAL OE NAEKTPIKN.

ATTO TTOU TTPOEPXETAI N EVEPYEIA
TOU NAEKTPIKOU peuuarog; Npoépxe-
TAI ATTO TNV TTNYN TTOU BETEI O€ Kivn-



onN TA NAEKTPOVIO TOU METAAAIKOU
aywyou.

Kafes ouokegun oTnv oTroia pia
MOP®PN EVEPYEIOG METATPETTETAI OE N-
AEKTPIKA ovoudAdeTal NNyn NAEKTPI-
KNG EVEPYEIAC 1] ATTAWC NAEKTPIKNA
TNYN. BEBaiwg o€ pIa NAEKTPIKA
TNYN O€V TTAPAYETAI EVEPYEIN ATTO
TO MNOEV. ATTAWG IO HOPYPN EVEP-
YEIOG METATPETTETAI OE NAEKTPIKNA. H
MOP®PN TNG EVEPYEIONC TTOU METATPE-
TTETAI OE NAEKTPIKN ECAPTATAI ATTO
TO £i00G TNG NAEKTPIKNG TTNYNG.
‘ETo1 0’ éva NAEKTPIKO OTOIXEIO (KOI-
V] NTTATAPIA) ) O’ EVO CUCOWPEUTN
(MTTOTOAPIO QUTOKIVATOU) XNMIKA
EVEPYEIO METATPETTETAI OE NAEKTPI-
KR, EVW O€ MI YEVVATPIA KIVNTIKNA
EVEPYEIO METATPETTETAI OE NAEKTPIKN
(e1kOveg 2.15, 2.16). AAAEG NAEKTPI-
KEG TTNYEG €IVl TO PWTOOCTOIXEIO KAl
TO OeppooTolxEio. 2’ Eva (WTOOTOI-



X€io (e1IkOva 2.17) evEpYEIA TNG OKTI-
VOBOAIOC HETATPETTETAI OE NAEKTPI-
KN, EVW O’ €va BepuooTolixEio Bep-
MIKN EVEPYEIO UETATPETTETAI OE NAE-
KTPIKN.

Eikova 2.16
HAekxrpixn yevvnTpia (B
2.€ LA NAEKTPLKA YEV-

VATPLA N KWVNTIKN EVEP-
YEIO LETATPENETAL OE NAEKTPIKNA.

Eixova 2.17
dwTtooToXEia O€E
olaotnukd otadud.

H orapopa duvapikou oro
NAEKTPIKO KUKAWUa

O1 popNTEC NAEKTPIKEC OUOKEUEG
OTTWGS PaKOi, padidpwva, BIVTEOKA-



MEPEG K.ATT. VIO VA AEITOUPYHOOUV
XpPEIAdeTal va ouvoeBouy pE Mia
MTTaTOPIO. TO BACIKO XOAPOAKTNPIOTI-
KO MIOG MTTATAPIOG, OAAG KOl KOBE
NAEKTPIKAG TTNYACS €ival N TAON.
Otav ayopdadleig jia grratapia nTag
va éExettaon1,5VR 4,5V A9V ava-
AOyd JE TN OUOKEUN TTOU BEAEIG va
TPo@odoTNOEIG. OAoI yvWwpilouue
OTI N TAOT OTO PEUMATOOOTN (TTPI)
TOU OTTITIOU Hag €ival 220 V.

Me 1m010 QUOIKO UEYEOOC OUVOEE-
Tal n Taon TN MITarapiac;
Adiapopa duvapikou oTouc MoAouc
nnyns

2UVOPHOAOYOUME Eva ATTAO NAEK-
TPIKO KUKAWMA HE MIO pTTaTOpPIq,
Eva OIOKOTITN KAl E€Va AOMTTAKI (EI-
Kova 2.18). H nAekTpIKn TTNYN (MTTO-
Tapia) ONUMIOUPYEI HECO OTO CUPMA
Eva NAEKTPIKO TTEDIO. TO NAEKTPIKO
TTEQIO TTPOKAAEI NAEKTPIKO pEUHO



TTOU OIEPXETAI OTTO TO CUPUA TOU
AautrTApa. H WTEIVE EVEPYEIX TOU
AQUTTTAPA TTPOEPXETAI ATTO TNV
EVEPYEION TOU NAEKTPIKOU PEUMATOG,
ONAAdN TNV EVEPVYEIN TWV KIVOUE-
VWYV NAEKTPOVIWYV TTOU ME TN OEIPpA
TNG TTPOEPXETAI ATTO TNV MTTATAPIO.

Eixova 2.18

OTtav ouvdEgoupe |
Ta dKkpa QoG pna-
TAPIAC HE EVA AAL-
NTAPEA, 0 AAUNTAPAC PWTOPROAEIL.

Ovopaloupe NAEKTPIKA TAoN N
diapopa duvapikoU (Vppyic) HE-
Ta&U TwV U0 NOAWV HIAG NAEKTPI-
KNG NNYNAG TO NNAIKO TNC EVEPYEIAC
NouU NPOCPEPETAI ANO TV NNYN OE
NAekTPOVIA (EpAekrpikiy) OUVOAIKOU
popTiou (q) oTav diEpXovTdl ano



CGQUTAV NPOG TO (POPTIO q 1} OTN
YAWOOO TWV HOONMATIKWV:

E .
_ EnAekTpIkn

ETTOMEVWG N EVEPYEIA TTOU TTPO-
O@PEPEI N TTNYN OTA NAEKTPOVIA OidE-
Tl ATTO TN OXEON:

EnAekrpikq = (Varyie) © d
H povada pETPNONG TNS NAEKTPI-
KNG Taong (diagpopdag OuVauIKoU)
o1o AlgBvég ZuoTnua Movadwy (S.1.)
ovopacetal Volt (1 V) kai opileTal
wgG:
__1Joule 1J
1VOH_lCoqum 1C

Mo TTapadeiypa, av cuvOEoElg
O1000XIKA EVa AQUTTAKI JE TA AKPO
Mi1ag prratapiag 1,5 V (eikova 2.18)
Kal pioag prratapiag 4,5 V, 6a rapa-
TNPNOCEIG OTI OTN OEUTEPN TTEPITITW-

5 N1V =—=—



on TO AQUTTAKI WTOROAEI TTIO EVTO-
va (eikova 2.19).

Eixova 2.19.

Otav o Aauntipacg
OUVOEETAL € UNATO-
pla peyaAutepng Ta-
ong, PWTOPROAEL evTovOoTEpPQ.

B [

lNwc¢ 6a urropouocaue va TepIypa-
YOUMNE aUTO TTOU cuuBaivel xpnoi-
MOTTOIWVTAC TNV EvvOId TNC TAONC
OTOUC TTOAOUC TNGC TTNYNG;

2Tn OeUTEPN TTEPITTTWON, TTOU
TMAPICTAVETAI OTNV €IKOVA 2.19, n
TAOT OTOUG TTOAOUG TNG HTTATAPIOG
gival HEYOAUTEPN. ZUMTTEPAIVOUNE
OTI T NAEKTPOVIA ATTOKTOUV TTEPIO-
OOTEPN EVEPYEIA, ETTOMEVWCG N EVEP-
YEIO TOU NAEKTPIKOU PEUMATOG TTOU
METAPEPETAI OTO AAUTTAKI Eival



MEYAAUTEPN, OTTOTE KAl PWTOROAEI
EVTOVOTEPQ.

Eixova 2.20
AAgodavrpo BoAra
(Volta)(1745-1827)
ITaAOC QUOIKOGC NOU EPNUPE TNV
NAEKTPLKA OTNAAN, Lla CUVOECUOAOYIT
anod HUNATAPIEG. ZTNV EIKOVA NiVAKAG
CwypPAPIKAG e Tov BOATa va endel-
KvUelL oto NanoA€ovta Bovanaptn
TNV NAEKTPIKA OTHAN. MEPLKA Xpovia
apyoTtepa 0 BOATa xaploe otov da-
PAVTEL La napopoa otnAn. NMpog Ti-
ufv Tou 060nkKe n ovopaoia Volt otn
Hovada TnG OLaPopdac QUVARLKOU.

Aiapopa duvapikou ora akpa
karavaAwrij

Kabwg Ta NAEKTPOVIA TTEPVOUV
MECO ATTO £vaA AQUTTTAPO, NAEKTPIKN



EVEPYEIO METATPETTETAI OE BEPMUIKA
Kal @WTEIVR. O AAUTTTAPOS, OTTWG
KOl KAOE CUOKEUN TTOU METATPETTEI
TNV NAEKTPIKI EVEPYEIO OE EVEPYEIQ
AAANG HOPPNG, OVOMALETAI NMETATPO-
£ | KATAVAA®WTAG.

lNMwc¢ 6a umropouocaues va UETPN-
OOUME TNV NAEKTPIKN EVEPYEIA TTOU
METAPEPETAI ATTO TO NAEKTPIKO PEU-
MO o€ Evav KaravaAwrn;

Eixova 2.21

H €vOelEn Tou BOATO-
LETPOU PETPAEL TV TA-
On oTa AKpa Tou Aap-
ntipa. H nnyn kat o
AQUOTAPOAC £XOUV Kovd
akpa (ouvoEovTal Na-
PAAANAQ). H Taon otoug NGAOUG TNG
nnNyng givat idla pe tTnv Tadon ota
AKpd TOU AQUNTAPOA.




'’ auro 1o Aoyo opi{ouus Eva
QUOIKO uéEyeBoc¢ Tou 1o ovoualoupe
nAexTpikn Taon np drapopd ouva-
HIKOU.

Ovopaloupe NAEKTPIKA TAON N
d1agopa duvapikou (V) pHeTa&u
TV U0 AKPWV TOU KATAVAA®TN
TO NNAIKO TNG EVEPYEIAC NOU HETA-
(PEPOUV OTOV KATAVAA®TN NAE-
KTPOVIAa GUVOAIKOU (pOPTIOU q O-
Tav S1IEpYovTal ano auTov Npoc 1o
(pOoPTIO q  OTN YAWOOA TWV Hadn-
MOTIKWV:

EnAe;Tleﬁ (2.3)

Tn d10popd OUVAMIKOU METALU
TWV AKPWYV EVOG OTOIXEIOU TOU KU-
KAWMATOG, TT.X. MTTATAPIAG, AQMTITN-
PO, KIVNTAPO K.ATT., TN METPAME ME
TN Bondscia evog BOATOHETPOU. Ta
AKPO TOU BOATOMETPOU CUVOEOVTAI

V =



ME TO AKPO TOU OTOIXEIOU OTA OTTOIA
BEAoupE va pueETPpROOUUE TN dlagopa
OUVOMIKOU. AEPE OTI TO BOATOMETPO
ouvdieTal napaAAnAda PE To OTOI-
x€io (eikova 2.21). Ta ocuyypova
BOATOMETPA EIVAI EVOWHMATWHEVA
OTO TTOAUNETPO.

2T0 KUKAWMO TNG €IKOVOGS 2.21,
oV aVOi¢OUHE TO OIOKOTITN, TO Ad-
MTTAKI TTOUEI VO WTOROAEI. H EvOel-
¢n ToU BOATOMETPOU TTOU OUVOEETAI
ME TA AKPO TOU AQUTTTAPO MNOEVIlE-
Tal. H NAEKTPIKNA TAON OTA AKPO
EVOG AQUTTTAPO OPEIAETAI OTNV U-
TTapEn TOU NAEKTPIKOU TTEDSIOV NECA
OTO oUpua Tou AautrTipa. Oco TTIo
IOXUPO €ival TO NAEKTPIKO TTEdIO
MECO OTO CUPMO TOU AQUTTTAPA,
TOOO MEYAAUTEPN €ival N NAEKTPIKN
TAon ota akpa Tou. OTav Tawel va
UTTAPXEI NAEKTPIKO TTEDIO OTO ECW-
TEPIKO TOU CUPHATOG, OTTO TOV AQ-



MTTTAPO OEV DIEPXETAI NAEKTPIKO
PEUMA KOI N TACT OTA AKPA TOU MN-
OevifeTal. AvTiOeTa av OUVOECOUME
TO BOATOMETPO ME TOUS TTOAOUG TNG
TTNYNS, TTAPATNPOUHE OTI N EVOEIENH
TOU £§akoAouOei va gival 4,5 V. EU-
KOAQ UTTOPOUME VO OCUMTTEPAVOUNE
OTI N TAON OTA AKPO:

0. EVOG KATAVOAWTA €ival NnoEv
OTAV OTTO AUTOV OEV DIEPXETAI
NAEKTPIKO pEUMA Kl

B. pIOG pTTATAPIOG Eival OINPOPETIKN
o1rd TO PNOEV €iTE DIEPXETAI ATTO
QUTH NAEKTPIKO pEUMA EITE OXI.

Taxurnra Twv nAekTpoviwyv oTo
NAEKTPIKO KUKAWLa

OTav mECeIG TO OIAKOTITN TOU
QWTIOTIKOU TO KUKAWMO KAEIVEI KOl
Ol AQUTTTRPES TOU PWTIOCTIKOU PW-
TOBOAOUV apEcwG. OTav TNAEQW-
VEIC O’ £va PIAO OOU TO NAEKTPIKO



ONMA TTOU HETAPEPEI TN YWV COU
TACIOEUEI HECW TWV TNAEQPWVIKWYV
KaAwOdiwv Kal ¢Odavel oxedov aka-
plaia OTN CUOKEUN TOU (PiAOU OOU.
To oA auTo OTNV TTPAYMATIKOTNTA
TASIOEUEI OIAMEOOU TWV KAAWDIWYV
ouvdEONG ME TNV TAXUTNTO TOU PW-
T0G. Mg autl TNV TOXUTNTA OEV KI-
VOUVTAI TO NAEKTPOVIO aAAG O100i-
OETAI TO NAEKTPIKO TTEDIO TTOU TTPO-
KOAElI TNV TTPOCAVATOAIOMNEVN KiVvN-
on Toug. H TaxutnTa TnNG TTpocava-
TOAIOMEVNG KiVNONG TWV NAEKTPO-
vViwv ¢’ £évav aywyo TovV OTToio
OI10PPEEI NAEKTPIKO PEUMA Eival
MEPIKA EKATOOTA TOU XIAIOOTOU TO
OEUTEPOAETTTO, ONAOON MIKPOTEPN
Kal a1Td TNV TAXUTNTA £VOG GAAI-
vKapioU. 'Eva nAekTpovio, yia va
Ol1aTPEEEI EVa CUPMA MAKOUG EVOG
METPOU, Ba XpelaloTaV XPOVO TTEPI-
TTOU TPIWV WPWV.



[TpogAeuon Twv nAexkrpoviwv o’
EVA KUKAwua

2’ EVa KOTAOTNMO UTTOPEITE VA
OYOPAOCETE EVA CWANVA VEPOU TTOU
BERala Oev TTEPIEXEI VEPO. AAAG Oev
MTTOPEITE VO AYOPACETE EVA KOMMATI
CUPMO TTOU VO UNV TTEPIEXEI NAEKTPO-
vid. H TTnyn Twv nAeKTpoviwy o’ Eva
KUKAWpMA gival To id10 TO UAIKO Ka-
TAOOKEUNS TOU Aywyou Kal 6XI Ol
NAEKTPIKES TTNYEG 1 OI TTPICEC OTTWG
TMIOTEUOUV TTOAAOI avBpwTrol. Otav
KAEIVETE TO OIOKOTTTN OTO KUKAWMO
TNG €1IKOVAG 2.18, n evépyeia TTOU
TTPOCPEPETAI ATTO TNV TTNYN TTPOKA-
A€l TNV KivNON TWV NAEKTPOVIWYV
TTOU TTPOUTTAPYXOUV OTO CUPMO TOU
Aaptrtpa. O pbdAog TG TTNYNRG Oev
gival va TTPOCPEPEI NAEKTPOVIA
OTOV OQYWYO TTOU OUVOEETAI OTOUG
TTOAoUG TNG. H TTNYn O€TE1 ATTAWCG O€
TTPOCAVATOAIOUEVN KiVNON TA NAE-



KTPOVIO TTOU TTPOUTTAPYXOUV OTOV
aywyo. O1 eTaipeieC NAEKTPIKAG
eveEpyelag, 0TTwg n A.E.H., dev
TTWAOUV NAEKTPOVIA N NAEKTPIKO
peupa. MwAouv evepyeia. O1 ou-
OKEUEG TTOU £0°€EIC XPNOIMOTTOIEITE
TTPOMNOBEUOUV TA NAEKTPOVIA.

To NnAexTPIKO KUKAWuA Kar o1
avanapaoTaoesic ToU

Ta NAEKTPIKA KUKAWHATA TTOU
AVOQPEPOUE TTPONYOUNEVWG T
TEPIYPAWYAME ME AECEIG, PUWTOYPA-
Pieg (eIKOVA 2.21) N KAAAITEXVIKES
AVATTOPAOCTACEIG (EIKOVA 2.13).
[MOAAEG POPEC ONWG XPNOIMOTTOIOU-
ME OXNMOTIKA OI0YPAMMOTO TWV
KUKAWMATWY, OTTOU TO OTOIXEIO TOU
KUKAWMOATOG aTTEIKOVI(OVTOI JE OU-
YKEKPIMEVA oUMBOAA. Mepikd atro
QUTA TTOPICTAVOVTAI OTNV EIKOVA
2.22.
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Eixova 2.22
2 XNHATIKN avanapaotaon Twv Baol-
KWV OTOLXEIWV TOU KUKAWHATOG.
1. AywyoOc Xwpic avtioTtaon
2. AvtloTaTNnG
3. AlakonTtng
4. Poootatng
5. [nyn
6. eiwon
7. Aev undpyel ouvoeon
8. YNApxelL ouvoeon
9. AapntApac 10. BoATOMETPO
11. Apunepopetpo 12. Aopaiela




Mia pwToypa@ia, Eva KAAAITEXVI-
KO OX£010 KOl Eva OXNMUATIKO O1a-
YPOMHA TOU iOI0U KUKAWMOTOG aVa-
TTAPICTWVTAI OTNV EIKOVA 2.23. 2TIG
QTTEIKOVIOEIC TWV KUKAWMNATWY N
POoPA TOU PEUMATOC Eival N cUMBa-
TIKN. AUT N @OopdA, OTTWG EIDAE,
gival avTiOeTn ME TN POPA KiVvNOoNng
TWV NAEKTPOVIWV OTOUG METOAAI-
KOUG aywyouc.

: /’-:.., (a)

s N el
R ——
AR

Eixkova 2.23 —@— (y)

Eva nAekTpiko R

KUKAwpa A @ 5

(a) PwTtoypagia 5 J @
KUKAWUOTOG. re—F

(B) KaAAttexvikn avanapaotaon. (y)
2 XNUOTIKN avanapdotaon.



| 2.3| HAekTpIKd SiTroAa

Eixova 2.24 N
HAexTpika dinoAa N
Kd&Be nAektpikd dinoAo: F .,
(a) €xel dvo akpa Kat (B) © ¢
HETATPENEL TNV EVEPYEIX
TOU NAEKTPKOU PEUMATOC NOU TO

OlappEEL o€ EVEPYELA AAANG LOPPNC.

Eidaue OTI OAEG Ol NAEKTPIKEG OU-
OKEUEG TTOU XPNOIMOTTOIOUME (MTTO-
TAPIEG, AQUTTTAPEG, OIKIOKEG NAEK-
TPIKEG OUOKEVUEG K.ATT.) O100€TOUV
Ouo akpa (NOAOUC) uE T oTToi
OUVOEOVTOI OTO NAEKTPIKO KUKAW-
Ma. O1 idIEG 01 CUCKEUEG OVOUALO-
vTal NAEKTPIKA OINOAd (g1k6va 2.24).
OT1av oTa AKPA EVOG NAEKTPIKOU
OITTOAOU EQPAPUOOCOUNE IO NAEKTPI-
KN Taon V, 1ote a1ro 10 OiTroA0 O
OIEABEI NAEKTPIKO peUa EvTraong l.



Av aAAdagoupue TNV TIMA TNG TAONG V,
0a peTafAnBei kai n évraon . O TpO-
TTOG TTOU HETARBAAAETAI N EVTAON TOU
PEUMATOG TOU OITTOAOU OTAV UETA-
BAAAOUME TNV TGO OTOUG TTOAOUG
TOU g€apTaTtal atrd 10 ditTroAo. INa
TAPAdEIYHA, OTNV EIKOVA 2.25 TTOpPI-
OTAVETAI N METABOARN TNG EVvTAONG
TOU NAEKTPIKOU PEUHATOS WG TTPOGS
TNV EQAPMOLOMEVN TAON OE EVA AQ-
TTTAPA (€1KOvVa 2.250) Kal o€ Evav
NAEKTPIKO KIVNTHPA (sIKOVa 2.250).

2TN OUVEXEIO Ba HEAETHOOUME TN
oX£0nN OVANECO OTNV TAON TTOU
EQAPMUOLETAI OTA AKPO EVOC OITTO-
AOU KdaI TNV EVTAOCT TOU PEUNOTOG
TTOU TO OIappPEEL.

Avrioraorn rou OrnoAou

['10 vO NTTOPOUME VA EKTIMOUME TO
MEYEBOG TNG EVTAONG TOU NAEKTPI-
KouU peupaTtog () Trou diEpxeTal atrod



Eva OITTOAO OTAV £PAPHUOLETOI OTOUG
TTOAOUG TOU NAEKTPIKN TAO OPICHE-
vng TINNAG (V), opiouue Eva UOIKO
MEYEBOC TTOU TO OVOUACOUME NAEK-
TPIKN avTioTaon Tou 3ITTéAou (T
oupuBoAiloupe pE TO YpAUuO R).

[
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bk B) ,_r‘—let-
Eixova 2.25
OTtav petaBaiAetat n tTdon nou
e@appoloupe oToug NOAOUC EVOC
OlNOAOU, HETABAAAETAL KL N EVTAOH

TOU PEUUATOC Nou To OlappPEEL.
57144




(a) Otav TpInAAoIdCOUE TNV TAON
nou epappoloupe oto AaunAaklL, n
€VTaon ToU PEUATOC Nou To Olap-
pEEL oXEOOV TPNAAoIAlETAl.

(B) Av TpINAQCIACOULE TNV TAON NOU
epapuoloupe O’ €va Kivntnpea, n
€vTtaaon Tou peUNATOC NOU ToV
Olappeéel dunAaotdleTal.

HAekTpPIKN avTioTaon £voc NAE-
KTPIKOU 3inoAou ovopaleTal To
nnAiko TnG nAekTpiknc Taong (V)
nou epapHoleTal 0TOUC NOAOUC
Tou OInoAou npoc Tnv evraon (I)
TOU NAEKTPIKOU PEUHATOC NOU TO
olappeEel:

R=— (2.4)
H povdada avriotaong oto Alg0-

vég 2uoTnua Movadwyv gival To Qu
(1 Ohm). H avtioTaon gival TrTapda-



YWYO HEYEBOG Kal N povada Tng
EK@paceTal ue Tn Bondeia TG oXE-
ong 2.4:

_ __1Volt . 1V
1 Ohm = 1 Ampere n10 1A
Eixova 2.26 S
MnopoUpE va PETPI-
OOUE TNV avtioTtaon

evOg OnéAou pe 6p-
yava nou KUKAOQO-
poUV OTO EUNOPLO Kal ovopdlovTal
«WUOpETPO». Ta WUOUETPA OCUVABWG
elval TUAHATA OPYAVWYV LLE NOAAEG
OUVATOTNTEG HETPNONG EVTAONG,
TAONG, AvVTioOTAONG K.AM., MOV €ival
YVWOTA WG «NOAUUETPAY.

2TNV NAEKTPOAOYiIa KAl OTNV
NAEKTPOVIKA XPNOIMOTTOIOUVTAI KOl
TTOAAATTAGOIO TOU QU: TO KIAO-WW



(1 KQ = 1039) KOl TO HEYO-WH

(1 MQ = 106 Q). H yetpnon tTng avri-
OTAONG MTTOPEI VA TTPAYHUATOTTOIN-
Oei pye 6pyava TTou ovopdalovTai
WHOMETPA (gIKOVA 2.26). ZuvROWG
TO WHOMETPA EIVOI EVOWHATWHEVA
OTA TTOAUMETPO.

[eVIKA n avTioTaon evog NA&K-
TPIKOU OITTOAOU HETARAAAETOI HE
TNV EQAPMOLOMEVN TAON. YITAPXEI
WOTOOO MIO KATNnYOoPIia OITTOAWYV
TTou ovoudalovTal AvTIOTATEG, yid
TOUG OTToioug N avrtiotaon R givai
otafepr), SnAadn aveEdpTnTn TNG
TAONG TTOU EQAPMOLETAI OTA AKPO
TOUG KOI TNG EVTAONG TOU NAEKTPI-
KOU pEUMATOC TTOU TOUG DIappPEEL.
[MpokeiTal yia TOUS ATTAOUG ayw-
YOUG TTOU B0 TOUG HEAET|OOUNME
OTNV ETOMEVN TTAPAYPOPO.



Nouoc rou 2u

To atrAoUoTEPO iICWG OITTOAO
TTOU UTTOPOUME VO MEAETHOOUME
gival Evag METAAAIKOG aywyog, Eva
METAAAIKO cUppa. OTav ota akpa
(TTOA0UCG) TOU CUPHATOG EPAPHUOLOU-
ME NAEKTPIKN TAON, TOTE ATTO TO
oUPMO OIEPXETAI NAEKTPIKO pEUMA.

Moia gival n moooTIKI) OXEO0T) TTOU
OUVOEEI TNV NAEKTPIKN TACN ME THV
EVTAON TOU PEULATOC TTOU TTPOKAAEI
o évav aywyo; lNwc¢ dnAadn uera-
BaAAsrar n riun Tn¢ évraong rou
NAEKTPIKOU PEULATOC TTOU OIAPPEE]
gvav aywyo orav usraBaAAouvus tn
olapopa SuvauiKkou TToU EQAPLIO-
{ouuE OoTa akpa Tou;

[N va aTTAOVTACOUME OTIGC EPWTN-
OE€IC MaG, 00 KATOPUYOUME TTAAI OTO
mTeipaua. MetaBAAAOUME TIG TIMEG
NAEKTPIKNAG TAONG TTOU EQAPHUOLOU-
ME OTA AKPA EVOG METAAAIKOU QyWw-



you. MeTpdApuE TNV TACN OTA AKpPO
TOU aywyouU HE Eva BOATOMETPO KA
TNV EVTOON TOU NAEKTPIKOU pEUMA-
TOG TTOU OIOPPEEI TOV AYWYO ME EVa
OQMTTEPOMETPO (EIKOVA 2.27).

Eixova 2.27
Av auEnooupe
TNV TAon Nou ePapUOlOULE OTA
AKpa TOU aywyou, TOTE n €vtaon
TOU PEUMATOC NMOU TOV OLappPEEL
HEYAAWVEL.

TA ATTOTEAECHATA TWV HETPAOCEWV
MOG KATAYPAPOVTOI OTOV TTiVvaKa
2.1. 2TnV TPITN OTAAN TOU TTivaKO



UTTOAOYI(OUME TO TTNAIKO TNG TAONG
TTPOG TNV AVTIOTOIXN £VTOON TOU
PEUMATOG, ONAAdN TNV avTioTAON

TOU aywyou.

[MINAKAZ 2.1

NMAPATHPHZE OTI INA KAGE
ZEYTOZ TIMQN O AOI'Oz V/I EXEI

THN I1AIA TIMH
V
\Y; I R=

(Volt) (mA) (V%t _ Q]

0 0 :

1.5 75 200
3.0 15.0 200
45 225 200
6.5 30.0 200
7.5 375 200
9.0 45 0 200




2T CUVEXEIA ME TN BonBeia Twyv
TIMWYV TNG TAONG KAl TNG EVTAONG
TTOU AQUBAVOUME ATTO TOV TTiVAKO
2.1 KOTAOKEUACOUME TO DIAYPOAUMO
TNG Evraong (I) Tou NAeKTpIKOU
PEUMATOG TTOU OIOPPEEI TOV AYWYO
o€ ouvapTnon ME TNV Tdon V TTou
EQAPHUOCOUNE OTA AKPA TOU (EIKOVA

2.28).
Eixova 2.28 50t
H €vtaon tou 40

peupatog nou < 30
Oappéerttova- £ 20
YWYO (anoTteAe- — 10
o) KAl N Taon :
nou epappdletan Y 24 68710
ota dkpa tou (artia) Y (VOID)
elval peyeon avaloya.

MapaTtnpouUpuE 611 TO OIAYPAHUMO
TNG Evraong () Tou NAEKTPIKOU pEeU-



MOTOG TTOU DIAPPEEI TOV AYWYO OE
ouUVvAPTNON ME TNV NAEKTPIKNA TACON
(V) TTOU TNV TTPOKOAEI gival pia
guBeia TTou OIEPXETAI ATTO TO MNOEV.
ETropévwg Ta U0 auTd peEYEDN gival
avaAoya, dnAadn o Adyog Toug dia-
TnPEiTal OTABEPOG. TO YEYOVOG AUTO
MTTOPOUME VA TO ETTIRERAIWOOUUE
KAl a1TO TNV TPIiTN GTAHAN TOU TTivakda
2.1, 6TTOU £XOUME UTTOAOYIOEI TOUG
AOGYOUC TWV AVTICTOIXWV TIMWYV
Taong - évraong (V/). Naparipnoe
OTI 6A0I1 auToi o1 Adyol Exouv Tnv
i01a TIMAR. QoTe n avriotaon R Tou
METAAAIKOU aywyou gival otafepn,
AVECAPTNTN TNG TACNG TTOU EPAPHO-
(OUME OTO AKPO TOU, ONAadN £vag
METAOAAIKOG aywyoOG gival avTIioTA-
™NG.

H yevikeuon mTeipapaTiKwy 0edo-
MEVWYV TTOPOHOIWYV HE TA TTPONYOU-
pEVA odNynoe 1o MNepuavo QuUOoiIKO



Qu (Ohm) oTn d1aTUTTWON EVOG
VOMOU TTOU Eival YVWOTOG WG VOUOG
ToU QU:

H evraon (I) Tou nAeKTpPIKOU
PEUHATOC NOU OIAPPEEI EVA HETAA-
AIKO aywyo gival avaAoyn Tng dia-
popac duvapikou (V) nou epap-
poleTal oTa akpa Tou.

2UNPWVA JE TO VOUO TOU Qu, N
AVTIOTOON €VOC METAAAIKOU aywyou
gival avecapTnTn TNG NAEKTPIKAG
TAONG TTOU EQAPMOZETAI OTA AKPO
TOU KOI TNG EVTAONG TOU NAEKTPIKOU
PEUMOTOG TTOU TOV OIOpPpPEEL.

Eixova 2.29

Tkeopyk Ziuov 2u
(1787-1854)

["eppavoc QUOIKOG Nou Ola-
TUNWOE TO VOO NOU OUV-

O€elL TNV TAON KAl TNV £vtaon Tou
PEUATOC Nou dlappeEeL Evav aywyo.
66 / 45-46




‘ETOo1 av n oxéon 2.4 AuBegi wg
TPOG TO | TTPOKUTTTEL:

| = é 'V A V=I-R (2.5)

AnAadn pTTOPOUME VA TTOUME OTI:

H évraon Tou peupaTOG TTOU dIApP-
PEEI Evav aywyo gival avaAoyn Tng
TAONG TTOU EPAPMOLETAI OTA AKPO
TOU aywyou JE oTaBepa avaAoyiag
10 1/R.

H oxéon autn atroteAei Tn yabn-
MOTIKN £€K@POAOCT TOU VONOU TOU Q.
H ypa@iki TnG TrTapacTaon €ival gia
gulgia TTOU JIEPYXETAI OTTO TO MNOLY,
OTTWG N €IKOVICOMEVN OTNV EIKOVA
2.28.

loxuer o vouocg rou Qu yia kabe
NAEKTPIKO OITTOAO;

Acg eTravaAdfoupue 1o TrEipapa
TNG EIKOVAG 2.27, dAAG aQUTA TN QO-
pa oTn 0€on TOUu NETAAAIKOU ayWw-
YOU OG TOTTOOETOCOUME HIO KPU-




OTOAAO0OIODO N Eva AQUTITAPO VEOU
(AQUTTTAPAG GWTEIVWYV dIaPNMICE-
wvV). O1 KPUOTAAAODiIODOI, OI NAEK-
TPOVIKEG AUYXViEG Kal Ta Tpav ioTOP
(eikéva 2.30) gival d1aTAgEIg TTOU
XPNOIMOTTOIOUVTOI OTNV KOATOOKEUN
TWV NAEKTPOVIKWYV CUOKEUWV,
OTTWG PAdIOPWVA, UTTOAOYIOTEG,
TNAEOPACEIC K.ATT.

Eixova 2.30

H nAekTpoviKn Auyvia
(1), n KpuoTaAAodio-
00¢ (2), To Tpavdi-
otop (3) KAt N PWTO-
oiodoc (LED) (4) dev
OUMNEPLPEPOVTAL
ONWG £VAC UETAAAIKOC aywyocC.

MeTaBaAAovTag TNV NAEKTPIKN
TAOTN TTOU EQAPMOCOUME OTO AKPO
TNG KPUOTAAAOOIOO0U N TOU Aa-



MTTTAPA VEOU, TTOPOATNPOUME OTI N
EVTAON TOU PEUMATOG TTOU TA OlOp-
pEEl OEV gival avaAoyn ME TNV NAE-
KTPIKN TAON TTOU £QAPMOLeTOI OTA
aKkpa Toug (eikova 2.31). AnAadn, av
KOl TO TTAPATTAVW OITTOAQ ETTITPE-
TTOUV TN OIEAEUCT) TOU NAEKTPIKOU
PEUMATOG, EVTOUTOIG OEV OKOAOU-
Bouv 10 VOuo Tou Qu. H avTioTaon
TOUC HETABAAAETAI HE TNV NAEKTPI-
KN Taon nou s(papHofOUlE oTaA AK-
Pa TOUG. To idI0 £TTiONG TTAPATNPEI-
TAI KOI OTOUG NAEKTPIKOUG KIVNTA-
pEG (e1kOva 2.250).

AvTiOeTa O1I NETOAAIKOI AYWYOI,
gPOooov dIaTNPOUHE TN BEpHOKpPO-
oia TOUG OTOOEPK, CUMTTEPIPEPOVTAI
CUNPWVA HE TO VOUO TOU Qu. AnAa-
ON n avTioTaonN Toug Ogv UETARBAA-
AETAI JE TNV TAOT TTOU EPAPMOCETAI
OTA AKPO TOUG. EVIKA UE TOV OPO
avTioTAaTn XopaKTNPi(oOUME KAOE



OITTOAO TTOU IKOVOTTOIEI TO VOUO TOU
Qu (e1Ikova 2.32).

() | B) |

: 3 0 \V

avaoTpo®n opOA
TOAWON TOAwoN
Eixova 2.31

AnNEKOVION TWV TWV TNG EVTaonG
TOU NAEKTPKOU pEUMATOC NOU
olappEel (a) pa KpUoTAAA0DOI000 Kal
(B) éva AaunTipa VEoU, OE OXEON UE
TNV TAon nou ePapuoloupe KAOe
@opa ota akpa tTouc. MNapatpnoe
OTL YU autd Tta oinoAa dev oXUEL O
VOLOG Tou Q.

O1 avTIOTATEG £XOUV MIA ETTITTAEOV
1010TNTA: METATPETTOUV £ OAOKAN-



POU TNV NAEKTPIKN EVEPYEIN OE
OepuIkn. Tn peETATPOTTH AUt B4 TN
MEAETNOOUNE OE ETTOPNEVO KEPAAQIO.

“l 5 XICON - 10W 28K f
118 : —
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Eixova 2.32 AvVTIOTATEG
(a) Ald@opol TUNOoL avTIoTATWV.
(B) ‘Evac avtiotatng xapaktnpifetal
anod TN HEYLOTN TWA TNG EvTaonG
TOU NAEKTPKOU PEULATOC NOU TOV
OlappPEEL XWPIC VA KATACTPAPEL.
(Y) 2T0 OXeOLAOUO EVOC KUKAWHATOG
Ol AVTIOTATEC NAPLOTAVOVTAL LE TA
oUMBOAC NMou @aivovTtal oTnv €KKova.

Nouoc Tou 2u kar [HIKPOKOOLOG
MNwc¢ gényeitar ori, orav avéaverai
n raon mmou £QpapuOloOUlE OTAd AKPA



EVOC aywyou, auéaveral Kai n Evra-
O TOU PEULATOC TTOU TOV OIAPPEEI;
o va aTTavVTAOOUNE OTO TTAPO-
TTAVW EPWTNMA, Ba ACIOTTOINCOUME
TNV €IKOVA (TTPOTUTTO) TTOU £XOUME
ONMIOUPYNOEI VIO TO NAEKTPIKO PEU-
MO WG EVA OCUVOAO KIVOUUEVWYV
TTPOG MIa OPICHEVN KATEVOUVON N-
AgkTpoviwyv. MeydAn Taon onUaivel
OTI T NAEKTPOVIA ATTOKTOUV HEYO-
AUTEPN KIVNTIKA EVEPYEIA KOI APO
KIVOUVTOI JHE MEYOAUTEPN TAXUTNTA.
000 WG MEYOAUTEPN Eival N TAXU-
TNTA TWV NAEKTPOVIWYV TOOO TTEPIC-
ooTepa Ba TrTepvave amrd yia dlaTto-
M TOU ayWYyoU O& OPICHEVO XPOVO
KOl CUVETTWG TOOO HEYaAUTEPN Oa
gival n EVTaocn Tou pEUHATOG (EIKOVO
2.33). AUTO NTTOPOUME VA TO KATOAQ-
Boupue KaAUTeEpa av BuunBouue Kal
TO AVOAOYIKO TTPOTUTTO VIO TO NAE-
KTPIKO pEUMA: 600 MEYOAUTEPN EivVal



N TaXUTNTAO TWV OQUTOKIVATWY TTOU
KivoUvTal TTPO¢G MIa KaTeubuvon o’
EVAV OQUTOKIVNTOOPOUO TOOO TTEPIO-
ooTepa Ba diIEpXovTal ATTO £V
OUYKEKPIMEVO ONUEIO TOU OpOUOU.

Eixova 2.33
MeyaAUTeEpPN EVTO-
on PEUHATOG
onuaivel 6t otov YU

iOlo xpoévo kaLand M at
Tov {510 aywyo g
SEpyeTal peyaAU- e
TEPOC APLOLOC NAEKTPOVIWV.

MIkpookonikn Epunveia Tng avri-
oTaornc evoc HeraAAikov aywyou
270 AKpO OUO AVTIOTATWYV ME Ola-
(POPETIKEG AVTIOTAOEIC EQAPMOLOUME
TNV id1a Taon V (aitio). ZUJeWva Je
TO VOMO TOU QM aTTO TOV AVTIOTATN



ME TN MIKPOTEPN avTioTaOT 00 OIEP-
XETAI MEYOAUTEPNG EVTAONG NAEKTPI-
KO peUMa (atroTéAeoua) aTr’ O,Ti
OTTO TOV AVTIOTATHN TTOU £XEI TN ME-
YOAUTEPN aVTioTAOT. ATTO TOV OYyW-
YO MEYOAUTEPNG avTIOTAONG OIEPXE-
TAI MIKPOTEPOG APIBUOGC NAEKTPOVI-
WV OTO id10 XPOVIKO diaoTnua. MTro-
POUME VA TTOUME OTI AUTOG O AYWYOGS
OUOKOAEUEI TTEPICOOTEPO TNV KiVN-
on TwV NAeKTpoviwyv. AnAadn n
avrtioTaon €ivail eva HETPO TNC Ou-
okOAIaG nou nPoBAAAsl evag ayw-
YOC 0T JIEAEUGT] TOU NAEKTPIKOU
PEUHATOC HECA ANO AUTOV.

loia givar n mpoéAsuon tn¢
avrioraonc Evo¢ aywyou;

Tnv amravrnon 6a Tnv avalntin-
OOUNE OTN YVWOTH MOG TTAEOV MI-
KPOOKOTTIKI) TTEPIYPOAPN EVOG METAA-
AIKOU aywyouU Kol TOU NAEKTPIKOU
PEUMATOG TTOU TOV OIOpPpPEEL.



2TNV TTapAaypa@o 2.1 ovouacouE
NAEKTPIKO PEUMA TTOU DIOpPpPEEl EVA
METAAAIKO OCUPMA TNV TTPOCAVOATOAI-
OMEVN KIiVNON TWV EAEUBEPWYV NAE-
KTpoviwv Tou. OTav oTa AKPO TOU
OUPMOTOG EQAPMOCOUNE MIa dlago-
PG OUVOMIKOU, OTO ECWTEPIKO TOU
OnMIoupYEiTal EVa NAEKTPIKO TTEDIO.
To 1TediI0 AUTO AOKEI NAEKTPIKEG
OUVAMEIC OTA EAEVOEPO NAEKTPOVIO
TOU METAAAOU, Ol OTTOIEG TTPOKOAOUYV
auénon TnG TaXUTNTAG TOUG KATA
MAKOG TOU CUPMATOG. Ouwg KaTta
TNV KivnNOoT TOUG Ta EAEUBEPA NAE-
KTPOVIO CUYKPOUOVTAI ME TA IOVTA
TOU METAAAOU TO OTTOIO TOAAVTWVO-
VTal YUPW OTTO OPIOUEVES OTABEPEG
0focig. 2& KAOBE TETOIO OUYKPOUOT
EVa MEPOG TNG KIVNTIKAG EVEPYEING
TOU NAEKTPOVIOU UETAWPEPETAI OTO
1I0V. 'ETO1 N TOXUTNTAO TOU NAEKTPOVI-
OU MEIWVETAI. ANEOWG META TN OU-



YKPOUGoT, N OUVANN TOU NAEKTPIKOU
TTEOIOU TTPOKAOAEI EK VEOU aU¢nNON
TNG TAXUTNTOC TOU NAEKTPOVIOU ME-
XPI TNV ETTOPEVN CUYKPOUOT, OTTOTE
gavoaAaupBaveral n idia diadikacia
(eikova 2.34).

Eixova 2.34 .'Q Q w~ 0
H taxutnta Twv €- @

AeUOEPWV NAEKTPO- ’ Q'@ 1@ o
viwv Tou HETAANL- Q‘(ﬁ g e
KoU aywyou usra&u

TWV OLAdOOXIKWYV OU- e Q ” Q ”
YKPOUCEWYV auEaveTal EEattiac tTng
OUVALING NOU TOUC OOKEL TO NAEKTPL-
KO nedio. Katd tn ocUyKpouon TOUG
HE TA WOVTA TOU HETAAAOU, QUTH)
HEWWVETAL OTyuaia. ‘Eva pEPOC TNG
KWVNTIKAG TOUC EVEPYELAC UETAPE-
PETAL OTA LOVTOQ.




TeEAIKA OAO T EAEVOEPO NAEKTPO-
vVid KIVOUVTAI JE M1 OTAOEPN HEON
TAXUTNTO KATA NAKOG TOU CUPHATOG.
AuTtn N «CUAAOYIKNA» Kivnon OUVI-
OTA TO NAEKTPIKO PEUUA TTOU OIOp-
PEEI TO OUPMA.

QoT1e KABE NETAAAIKOG aAyWYOG
COVTIOTEKETAI» OTN OIEAEUON NAE-
KTPIKOU PEUMATOG HECA OTTO AUTOV.
H avTioTaon Tou HeETaAAIKOU ayw-
voU NPOoEPXETAI ANO TIC CUYKPOU-
OEIC TWV EAEUOEPWV NAEKTPOVIWV
HE TA 1I0VTA TOU HETAAAOU.

ApaocTnpioTnra

Nopoc Tou Qu

A1aOETEIC EVa BOATOMETPO, EVa
OMTTEPOMETPO, OUO pTTaTOApPIEG 1,5V

Kal 4,5 V, éva AaduTTAKI Kal KaAwola.
® 2 UVAPHMOAOYNOE TO KUKAWHA TNG
EIKOVOG ETTOMEVNG OEAIDAGC XPNOIMO-




TToIWVTAG O1000XI- —
KG TIg 50O ptrara- 5. -
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PICHO TNG AVTIOTA- g ~ —éq.

onNg Kal UTTOAOYIOE

TNV AVTIOTAON TOU AQUTTTAPO ME
Baon TIG evOEiIgEIC TWV OPYAVWYV OE€
KaBgMia aT1ro TI¢ OUO TTEPITITWOEIG.
® 2 UYKPIVE TIC TIMEC TTOU UTTOAOVI-
0£G. 2KEWYOU TIC TTPOUTTOBECEIC VI
Vo I0XUEI 0 VOHOG ToUu Qu o€ Eva
METAAAIKO aywyo. loxuouv otnv
TTAPATTAVW TTEPITTTWON; Mrropeic
va EPUNVEUCEIC TA ATTOTEAEOUATA
TWV TTEIPAUATWY OOU;

MapdayovTEC AT TOUC OTTOIOUC
ECAPTATAI N AVTIOTAON TOU Oywyou

ATTO 1TOoI0UC TTapayovrec €apra-
TAl ) AvTioTaon EvOo¢ UETAAAIKOU



oupuaroc; Na va atravrooUdE OTO
TTAPATTAVW EPWTNHA Ba akoAouBn-
OOUME TA BAMOTA TNG ETTICTNMOVI-
KNG MEBOOOU. ApXIKA Ba dlaTuTTW-
OOUME TIG UTTOBECEIG Hag. PaiveTal
Aoyiko va utTo0€ooupe OTI N AvTi-
OTAOT EVOG METAAAIKOU CUPMATOG
ECAPTATAI ATTO TO UAIKO ATTO TO
OTTOi0 €ival @TIAYMEVO, ATTO TIG OIA-
OTAOEIC TOU, ONAdN TO NNKOG KA
TO EMPAOOV TNG OIATOUNAG TOU, KO-
Bwg Kal Tn BeppoKpATia TOU.

2T CUVEXEIO 00 KATO@PUYOUME
OTO TTEIPAMA TTPOKEIMEVOU VA ETTIRE-
Baiwooupue N va dIOYWEUOCOUME TIG
UTTo0£0€IC HaG. Oa NETPNOOUME TNV
avtioTaon O1APOoPWYV CUPHATWYV
METABAAAOVTAG KABE @opd Evayv
OTT0 TOUG TTOPAYOVTES OTTO TOUG
OTTOIOUG UTTOBEC OE OTI EGAPTATAI N
AVTIOTOOT TOU CUPHATOG, EVW Ola-
TNPOUME TOUG UTTOAOITTOUG OTOOE-



pouc. AnAadn 0a NETPOOUME TIG
OVTIOTACEIGC CUPHATWY OTTO OI1AQPO-
PETIKA UAIKA HE OIO@OPETIKA MAKN
Kal OIOTOMEG KOl OE OIAPOPETIKEG
OeppoKpaOitg.

Eixova 2.35

H avtiotaon evog
oUppaToC €ival ava-
Aoyn TOU HAKOUG
TOU.

E&aprnon ano ro unkog
2TO TTEIPAMA TNG EIKOVOG 2.35

XPNOIMOTTOIOUME CUPHATA OTTO TO
i010 HETOAAO, ME TNV i01a dlATOWMN
OAAQ pE OIOPOPETIKO NNKOG. Mg 1O
WHUOMETPO METPAME TNV AVTIOTAON
TOUG. AIOTTIOTWVOUME OTI TA OUpP-
MOTO ME OITTAACIO N TPITTAACIO MN)-
KOG £XOUuV OITTAACIa 1) TPITTAACI



OVTIOTOOT AVTIOTOIXO. ZUMTTEPAI-
VOUHE OTI N avTioTaon €ival avaAo-
YN TOU NAKOUG TWV CUPHATWV.

A1 = 4mm2
Eikova 2.36 R1=°0hm
H avtiotaon /
L 2
evog oupua- A> =2mm
TOG £ival avtl- R2 =10 Ohm

oTPOPWC avaioyn Tou eppadou (A)
NG OLAaTOMNG TOV.

E&aprnon ano ro eupadov
orarounc

2TN OUVEXEIO XPNOIMOTTOIOUME
OYyWYOUC TTOU EivVal KOTOOKEUAOUE-
VoI aT1TO TO i010 UAIKO KOl £€XOUV TO
010 MNKOG AAAQ OIAPOPETIKO EUPQ-
Oov di1atoung. Me To WHOMETPO
METPAME TNV AVTIOTAON TOUG. Ala-
TTIOTWVOUME OTI TO CUPMO ME OITTAA-



ol1a OIOTOMN £XEI TN MIOH AVTIOTAON
(ei1kéva 2.36). ZupuTtrEPAiVOUE OTI N
AVTIOTAOT €iVAl AVTIOTPOPWG AVA-
Aoyn Tou euRadou dIATONNS TWV
CUPHATWV.

E&aprnon ano ro g10o¢ Tou uAikou

Xpnoiyotroiovuue SUO CUPMUATA ME
TO 1010 NNAKOG KAl EuRAdOV dIATOMNG
TTOU €ival KOTOOKEUOOMEVA TO Eva
aT1rO XOAKO KAl TO GAAO aTTO AAOU-
MivIO. AIOTTIOTWVOUME OTI TO XAAKI-
VO OUPMO EXEI MIKPOTEPN AVTIOTOON
OTTO TO AAOUMIVEVIO. ZUNTTEPAIVOU-
ME OTI N AVTIOTAON £CAPTATAI KA
a1To TO £i100G TOU UAIKOU.

E&éaprnon ano Tn Bspuokpaoia
O£AoupE VO HEAETROOUME TTEIPO-
MOTIKA T METABOAN TNG AVTIOTAONS
EVOG METAAAIKOU aywyou 1Tou Bpi-
OKETAI O’ £va AQUTTTAPO TTUPAKTW-



ong o€ ouvapTnon ME TN OeppoKpa-
gia Tou. XpnOIJOTTOIOUME MIa dlATa-
¢n OTTWG AUTI TTOU £IKOVIJETAI OTNV
gIKOva 2.37.
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1032 25°Cc  128,6 100°C
Eixova 2.37

H avtiotaon Twv aywywyv augaveTal

HE TN OeppoKpaoia.
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O peTaAAIKOG aywyog gival BuOi-
OMEVOG HECO OE VEPO TOU OTTOIOU
MTTOPOUUE VA METARBAAAOUME TN Bep-
MOKPOOIO ME IO OEPUAVTIKA EOTIA
KOl VO TN METPAME ME EVa OepuOME-
TPO. Na KABe TIuA TNG OeppoKpaTi-



0G METPAME TNV AVTIOTAC TOU AYyW-
YOU HE EVA WHOMETPO. AIATTIOTW-
VOUME OTI YEVIKA N AVTIOTACT TWV
METOAAIKWYV OQYyWYWV QUEAVETAI UE
Tn Oepuokpacia.

H HEAETN TWV ATTOTEAECHATWYV
QUTWYV TWV TTEIPAMATWY HAG odnyei
OTO CUMTTEPOAOCHA OTI N AVTIOTOON
EVOG METAOAAIKOU OUPMOTOG OTOOE-
PNG OIATOMNG O OAO TO NNKOG TOV:

® gival avaAoyn Tou MRKoug Tou (€),
® £ival AVTICTPOPWGS aVAAoyn TOU
gMBadou (A) TnG dIATOUNAG TOU,
® CapTATAI ATTO TO £i00C TOU UAIKOU
OTTO TO OTTOIO £iVAIl KATOOKEUONOME-
VO TO CUPMO KOl
® gCapTATAIl ATTO TN OEpUOKpOTiIa
TOU aywyou.

OI1 TrTapatravw TTPOTACEIG UTTO-
pOUV VO EKQPAOCTOUV ME TN HOONMO-

TIKN oX€on:
84 /49



4
A (2.6)

otrou R gival n avriotaon Tou ayw-
you, A 1o euadov TnG dIATOMNG TOU
Kal € TO MAKOG TOU.

R=p-

ApaocTtnpioTnra

H avTioTaon nou £x&l To AQUNAKI
» Me tn Bon0deia evog TTOAUUETPOU
METPNOE TNV AVTIOTAOT TTOU £XEI EVA
AOQMTTAKI.

» 2UvOE0E TO AQUTTAKI ME MIO KOATAA-
ANAn gITATAPIa WOTE VA QWTOROAR-

OEl.
» XpNOILMOTTOIWVTAS TO TTOAUMETPO
METPNOE TNV TAON KAI TNV EVTAON
TOU PEUMATOG TTOU DIappEEl TO Aa-
MTTAKI. XpNOIMOTTOINOE TO VOUO TOU
Qu Kal UTTOAOYIOCE TNV AVTIOTAOT)
TOU.




» 2UYKPIVE TNV TIMN TTOU UTTOAOYI-
O£G TTAPATTAVW ME OUTN TTOU METPN-

OE£GC ME TO TTOAUMETPO.
» Mrropeic va EepUNVEUOEIC TO
ATTOTEAEOUA TNC OUYKPIONG;

O ocuvTeAe0oTG avaAoyiag p ovo-
pnaletal €101KN AVTIOTAOT) TOU UAI-
KOU OTTO TO OTTOiO0 €ival KATOOKEUAO-
OMEVOG O aYyWYOGS. OTTWG TTPOKUTTTEN
a1rdé Tn oxéon 2.6, 6Tav n avrioraon
METPIETOI O€ Q, TO HMAKOG O€ M KaI TO
eMBadoOV o€ m2, TOTE N €10IKNA AVTi-
otaon HETPpIETAlI 0 Q * m. Ooo
MIKPOTEPN €ival N €10IKA AvVTioTAON
EVOG UAIKOU, TOOO KOAUTEPOG AYW-
YOG TOU NAEKTPIKOU PEUMATOG gival.

‘ETol, yia TTOpAOEIyHa, o€ Ogppo-
kpaoia 20° C BpéBnke 6TI 0 XAAKOC
EXEI MIKPOTEPN €10IKN AVTIOTOON
a1rd TO OAOUMIVIO. ETTONEVWG O XOA-
KOG €ival KAAUTEPOS AYyWYOGS TOU



NAEKTPIKOU PEUMATOG ATTO TO OAOU-
Mivio. H TIMA TNG €10IKAG aVTIOTAONG
ECOPTATAI OTTO TN BEPpUOKPATIaA TOU
aywyou. AugAveTal OTaV NEYOAAWVEI
n Oeppokpacia (sikova 2.37). 2¢
MIKPN TTEPIOXN OEPHOKPOATIWV
(MExpl 100° C Trepitrou) n €18IKNA
OVTIOTAOT OQUSAVETOI CUMPWVA ME
Tn oXEon:

pe=po*(1+a0) (2.7)
OTTOU TO P Eival n €10IKN AvVTioTAO

o€ 0° C kail pg N €I5IKA AvTioOTAON O€
Katrola Ogppokpacia 6. O Trapayo-
VTOG O OVOMGZeTal OEPHIKOC OUVTE-
AgeoTNG €101KNG avTioTaonc. MNa Ta
TEPICOOTEPA KOAOOPA HETAAAQ O
ouvTeAEOTAC a €xel iR 1/273° C.
YITAPYXOUV WOTOCO aywyoi atro
OPICHEVA KPAMATOA, OTTWGS N KOVOTA-
vTavn (KpApa XaAKOU Kal VIKEAIOU),
TTOU N €10IKN TOUG avTioTaoN €ival



[MINAKAZ 2

2

EIAIKEZ ANTIZTAZEIZ

YAIKS Ei1d1kn avTi-
oracn Q- m
Aywyoi
Apyupoc 1,47 x 10°°
XaAKOC 1,72 x 107
ApyiAio 263 x 10°
XdaAuBag 20 x 10°
XpwHOVIKEAiVN 100 x 10°°
Huiaywyoi
AvOpakag 3,5 X 107
MupiTio 2.300
MovwrTEg
Nep6 2 x 10°
=0Ao 10°- 10
FuaAi 1019 - 10
PVC 1004




oXeOOV aveEapTNTN TNGS BEPHOKPA-
oiag. Ao Ta KPAMATO AUTA KATA-
OKegUAlovTal ECOPTAMATA NAEKTPI-
KWV OpYAVWYV aKpIBEIOg, TWV OTTOI-
WV N AgIToupyia OEv TTPETTEI VA ETTN-
pedaletal atro HETABOAEC TG Oepo-
Kpaoiag. AvTiOeTa pe TOUG aywyoug
n €10IKA AVTIOTAOT TWV NUIOYWYWV
EAATTWVETAI ME TN OEpUOKpPOTIia.

E@ocoov n 101K avTioTaon au-
SAveTAl JE TN BEppOKPOTia, ETTOME-
VWG KOl N avTioTaon TOU CUPMATOG
augaveTtal NE TN OEpUOKPATIO CUW-
@WVA ME TN OXEON

Rg=Rp* (1 + a-0), (2.8)

o1Tou 10 R( €ival n avTrioTaon o€

0° C ka1 Rg n avrioTaon o€ K&mola
Oeppokpacia 0.



Eixova 2.38

Ta eAeuBepa nAe- K* oA
KTPOVIQ TOU HETOMAL- (3 &
KoU aywyou KaTa 2.
TNV Kivnon Toug ou- .
YKpOUOVTAL LE TA 1O-
VTd TOU ueTaMou
Ooo evrovorepeq givat ot Ta}\a-
VTWOELC TWV LOVTWVY TOOO N0 OUXVEG
elval ol CUYKPOUOELC.

lMwc epunveverar n eEaprnon Tng
avrioTaorc ano T Bspuokpaoia;
Mo va epuNVveEUOCOUNE TNV £EAP-
TNON TNS AVTIOTAONG ATTO TN OEpUO-
Kpaoia, 00 KATA@UYOUUE OTO MI-
KPOKOOMO TOU METAAAOU. OuunOeiTe
OTI N AVTIOTAOT TWV METAAAWYV
o@eiAeTal OTIGC AAANAETIOPACEIG
TWV EAEUOEPWYV NAEKTPOVIWYV HE T
IOVTA TTOU TOAQVTWVOVTAI YUPW
aTro TIGC OECEIC ICOPPOTTIOG TOUG



(e1kova 2.38) N'vwpileTe ONWGS ATTO
TO KEQAAQIO TNG OEpuOTNTOG OTI,
oTav augdvouue Tn Beppokpaaoia
TOU HETAAAOU, Ol KIVIOEIG TWV
IOVTWYV TOU YiVOVTOIl EVTOVOTEPEG.
‘O00 evTOVOTEPEG Eival O1 TOAAVTW-
OEIG TWV IOVTWYV TOOO TTIO OUXVEG
£ival Ol CUYKPOUOEIC TWV NAEKTPO-
ViWV ME AQUTA KOl ETTOMEVWG TOCO
MEYOAUTEPN N AVTIOTAOT TOU AyW-
you.

MesraBAnrocg avriorarng

O peTafANTOC AVTIOTATNG Eival
£VAG AVTIOTATNS TOU OTTOIOU TNV
OVTIOTOOT MTTOPOUME VO METORAA-
AOUME METAKIVWVTOG Eva OpOMEN i
TTEPICTPEPOVTAG EVA KOUUTTI (EIKOVQ
2.39). Tov ouvdEoupue KaTtaAAnAa o’
EVa KUKAWMO Yyia va puBpiouue TNV
EVTAON TOU NAEKTPIKOU PEUNOATOG
TTOU OI0PPEEI MIO CUOKEUN N TV



NAEKTPIKA TAON TTOU EQAPMOCETAI
OTA AKPO MIOG OUOKEUNG. 2TNV
TPWTN TTEPITTTWON OVOHACETAI
POOOTATNG KAl oTn O€UTEPN NOTEV-
CIOMETPO.

Eixova 2.39 ™ —
O pooordrng | N '
TIKI} TOU ava- wg “
napdoraon - '

a) MetakivwvTtag To OpoHEa O
HMETABAAAOULE TO UKOG TOU AVTL-
otdatn (AA) kat dpa Tnv avrtiotaon
TOU. B) ZXNUATIKA avanapaotaon
TOU pOOOTATH.

lTwc¢ AsITOUPYEI EVAc poooTarrnc;
H AsiToupyia Tou pOOOTATN OTN-
pifeTalI OTNV £EAPTNON TNG AVTIOTO-
onNG EVOG aywyou atro To NNKOG
Tou. O POOOTATNG TTOU XPNOIUO-



TTOIOUNE OTO EPYOOCTAPIO ATTOTEAEI-
TOI OTTO EVA CUPMATIVO OYWYO OPKE-
TA MEYAAOU MNKOUG, TTOU Eival TUAIY-
MEVOC YUPW ATTO £VA HOVWTIKO KU-
Aivopo. Katd HAKOS TNG ETTIPAVEING
TOU KUAIVOPOU UTTOPEI VO METAKIVEI-
TAl, TTOPOAMEVOVTAC OE AYWYIMN ETTA-
PN ME TOV AYWYO, EVAC METAAAIKOG
OpOMENC ME HOVWTIKN XEIPOAARBA
(e1kova 2.39).

Mwc g&ényeirar n Asimroupyia Tou
pOOOoTdTI);

270 KUKAWHA TTOU EIKOVICETA
oTnVv €IKova 2.40a cuvOEouuE Eva
poooTdaTn (s1kOva 2.4003). To nAe-
KTPIKO PEUMA DIEPXETAI HOVO ATTO TO
TMAMa AA TOU aywyou TOU pOOOCTA-
TN. AV HETAOKIVAOOUUE TO OpOouEa O
TPOG TO AKpo B, To pRkog AA Tou
aywyou TTou TrepIAapBAaveTal oTo
KUKAwWpa auéavetal. Opwg pe Tnv



au¢non Tou NNKOUG TOU aywyou
QUEAVETAI KAl N AVTIOTACT) TOU YIOATI,
OTTWG HaBape, Ta OUO AUTA PEYEDN
gival avaAoya.

Fixova 2.40 (V) A -
(a) KikhwpaAap- | A B
ntApa. (B) KUkKAw- ~
L AQUNTAPA HE —A)
poooTATN. (Y) 2XNUATIKA avanapa-
OTAOoN TOU KUKAWHATOC. METAKLVW-
VTaG TO OpopEa A HNOPOULE VO
HETABAAAOULE TNV avTioTaon Tou
POOOTATN, ENOUEVWC KAL TNV €VTAOH
TOU NAEKTPIKOU PEULATOC NOU OLap-
PEEL TO KUKAWUQ.




TOTE CUPNPWVA ME TO VOUO TOU
Qu: v

R
E@pooov n TGon oTa AKPO TOU POO-

otartn diarnpeital otabepn, n avgn-
on TnG avrtiotaons R TTpoKaAei
MEIWON TNG EVTAONS TOU NAEKTPIKOU
PEUMATOG TTOU OIOPPEEI TO KUKAWMA
KAl ETTOMNEVWCG KAl TNG @WTOROAING
ToU AauTrTipa (sikova 2.408). To
YEYOVOG aUTO £TTIRERAIWVETAI KOI ME
TN XPNON TOU AUTTEPOMETPOU A
(eikova 2.40y). To avTiOeTo ATTOTEAE-
oMa 0a TTapaATNPNOOUME EAV METOKI-
VIOOUME TO OpOoHEQ & TTPOG TO AKPO
A TOU POOOCTATN.

lTw¢ AEITOUPYEI TO MOTEVOIOUETPO
2TNV €IKOva 2.41 @aiveTal n cuv-
0gon evOog METABANTOU AVTIOTATN
WOTE VA AEITOUPYEI WG TTOTEVOIOME-
TPO. 2&€ CUVOUOONO ME MIO NAEKTPI-




KN TTNYN TO TTOTEVOIOMETPO TTOPEXEI
MIa €ETIOUUNTA TAoN (Eva KAGoUa
TNG TACONG TNG TNYNG) OTO AKPO
MIOG CUOKEUNG TTOU CUVOEETAI
METOEU TWV onueiwv A Kal A. To
TTOVTECIOMETPO £ival TTOAU XpNOI-
MO. OTavV OTPEPEIC TO KOUMTTI TNG
EVTAONG TOU NXOU O’ £va padiopw-
VO, OTEPEOPWVIKO N EVIOXUTN,
METOKIVEIC ATTAWG TO OPOHEN EVOC
TTOTEVOIOMETPOU (EIKOVA 2.410).

*—Vapn 1A (B)

RAaA y
A AR B
V ‘—J
II
Eixova 2.41

(a) ‘Evag dlakontng, poooTtdATNG.
(B) ZxnuaTikn avanapdotaon Tou
KUKAWUOTOG TOU NOTEVOIOUETPOU.



[Tw¢ TO NOTEVOIOUETPO OIAIPEI TNV
Tdon

MeTaKIVWVTOG TO OPOMEN AUEA-
VOUHE TO MAKOG KAl Apa TNV OVTi-
otaon Raa METOEU Twv A Kail A

(eikéva 2.41B). ZUpYPWVA PE TO VOUO
ToU QU n Tdon V JeTagu Twyv A Kai A

gival avaAoyn ME TNV RaA:

Vaa =1 Raa (2.9)
Av ouvOEOOUNE NETOSU TWV A Kal
A pia ocuokeun a1ré TNV otroia dIEP-
XETAI PEUMA MIKPAC EVTAONG, TOTE
OUTH N TAoT £QAPMOCETAI KAl OTO
AKPA TNG CUCKEUNG.

E@apuoyég apxwv S1atipnong

OTN MEAETN ATTAWYV NAEKTPIKWYV
KUKAWMATWYV

KukAwpua ouvdeornc o€ osipd
2UVOEOUME OUO AQUTTTHPES (KaTa-
VOAWTEG) ME TO Eva AKPO Toug (B),




EVW Ta AAAa akpa Toug (A kai IN) Ta
OUVOEOUME UE TOUG TTOAOUG MIOG
NAEKTPIKAG TTNYNG (E1IKOVa 2.42). Mia
TETOIO OUVOEON AEYETAI OUVOEDN
KATOVOAWTWYV o€ ogipd. OTav KAEi-
OOUME TO OIOKOTTTN, NAEKTPIKO PEU-
MO Ol0ppEEl AMECWG KAl TOUG duo
AapTrTAPES. OTTWG EXOUME NRON TTEI,
TO NAEKTPIKO pEUMA Eival N TTPOCA-
VATOAIOHEVN KIiVON NAEKTPIKWV
@opTiwv. Ta popTia 0V CUCOWPEU-
ovVTal OUTE €€agavifovTal, ATTAWG
KIVOUVTOI OIOMECOU TWV KAOAWDIWV
KOl TWV AQUTTITAPWV.

Ta NAEKTPOVIA € OAA TA ONMEIO
TOU KUKAWHATOG apXiCouV va KIVOU-
VTal OXEOOV aKapIaia aTro T OTIY-
MR TTOU KAgivoupE 1O O1aKOTTTH. Ka-
TTOI0 NAEKTPOVIA EICEPXOVTAI OTNV
TTNYN A1TO TOV APVNTIKO TTOAO TNG
KOl KATTOIO ECEPXOVTAI ATTO TO OETI-
KO Kol KATTOoI0 AAAQ KIVvOUVTOI OIOME-



OOU TWV CUPHATWY TWV AQUTTTAH-
PWV KAl TWV KAAWOIwV oUuvdeoNng..
TEAIKA OAA TA NAEKTPOVIA KIVOUVTAI
o€ KAeloTn O100poOuN O€ OAO TO

KUKAWMO.
0060, 0

Eixova 2.42 T,
Ol AauntiRpeg
OUVOEOVTAL OE

' O
oelpa.

Mia O10KOTTR} 07 EVva ONMEIO TOU
KUKAWMOATOG OCTANOTA TN pON TWV
NAEKTPOVIWV. TOTE TO KUKAWHO OVO-
padeTal avoiXTto. H pony Twv nAe-
KTPOVIWV MTTOPEI va OIOKOTTEI av
OVOIEOUME TO DIOKOTTTN N OV KOEI TO
oUPMO O€ EVaV ATTO TOUG AQUTTTA-
PEG, OTTOTE OoflRVouv Kal o1 duo. Au-
TO €ival KOI TO KUPIO MEIOVEKTNMO
EVOG KUKAWMATOG OUVOEONG KATA-
VOAWTWYV O€ OE1pd. AV HIO CUOKEUN




O&EVv AEITOUPYEI, TO PEUMA OIOKOTTTE-
TOl O OAOKANPO TO KUKAWMA KOl
Oev 0a AsiITOUupyEi KaPia CUOCKEUN.
‘Eva TETOI0 TTOPAdEIYHA Eival KATTOIO
XPIOTOUYEVVIATIKO AQUTTAKIO TTOU
ouvOEovTal o€ OEIPA. AV «KOEiI» TO
EVa, TO PEUMA OIOKOTITETAI KOl OEV
avaBel Kavéva.

2TNV €IKova 2.43a kai 2.436 mrapi-
OTAVETOI KUKAWMO OTO OTTOIi0 £XOU-
ME OUVOEDElI HE KAOTAAANAO TPOTTO TA
OQMTTEPOMETPA OE DIAYOPES BETEIG
ETO1 WOTE VO JETPAME TNV EVTOON
TOU PEUMATOG TTOU DIEPXETAI ATTO
TOUG KATAVOAWTEG (AAUTTTAPEG).
A1QTTICTWVOUME OTI a1TTO OAOUG OIEP-
XETAI NAEKTPIKO pEUMA iOI0C EVTA-
ong. Me aAAa Adyia o€ Eva KUKAWHO
OEIPAG N EVTOON TOU NAEKTPIKOU
PEUMATOG €ival idla 0€ OAA TA ON-
MEIO TOU | CUMBOAIKA:

=11 =15 (2.10)



Me 1roio tporro 6a urropouoaue
va EpPUNVEUCOUNE TNV TTApArnpnon
pag aurn;

(a)

Eixova 2.43

(a) 2To KUKAWpa
napepfaAouvpe | ‘_
TA AUNEPOUETPA (@) 2

ge oepdayuava \ @ At
HETPNOOULE TIC i
EVTAOEIG TWV JER AL A
PEUPGETWV MOU W
SLAPPEOUV TOUG A BB T
AQUOTAPEG KAl TNV NNYA.

(B) ZxnuaTikA avanap&otaon Tou
KUKAWHATOG TNG EIKOVAG.

Eidaue 611 p1a Baociki apxn TNG
(PUOIKNG €ival n apxn dlatnpnong
TOU NAEKTPIKOU @opTiou. Ta nAe-
KTpovia Oev napayovTal, dev Ka-
TAOTPEPOVTAI OUTE KOl OUCOW-



PEVOVTAI OE KAMNOIO CNHEIO TOU
KUKA®WMATOG. AUTO onuaivel 0TI O€
OPICHUEVO XPOVO O apPIOUOG TWV
NAEKTPOVIWV, ONAAON TO NAEKTPIKO
(POPTIO TTOU TTEPVAEI ATTO KAOE
OIATOMN TWV AYWYWYV TOU KUKAW-
MOTOG, €ival O i010G. ZUVETTWGS N
EVTAON TOU PEUMATOG €ival N idlq.

ApaoTtnpidTnTa

Aapnakia o€ og1pa

» Madape pia pmratapia Twv 4,5 Volt
Kal OUo Aautrakia Twyv 2,5 Volt.

» Totmro0éTnoe Ta AQUTTAKIO OE OUO
AUXVIOAOBEG KOl CUVOEOE TU OE OEI-
pA ME TNV pTTOaTOPIa. Ta AQUTTAKIA

avafouv.

» Ti1 mpoBA£TTEIC OTI B0 CUMBEI av
OUVOECDEIC TO £VA AQUTTAKI ME TOUG
TTOAOUG TNG MTTATAPIAG;

» Kdve Tn ouvOeon yia va TTIPE-
Baiwoeig TNV TTPORAeYn oov.




» Eppnveuvoe To @AIVOUEVO.

Eixova 2.44

(a) 2710 KUKAWHO
napeUBailAoupe
TA BOATOMETPO
NnapaAAnAa yia

VO HETPOOUUE ' [6/")]
TIG TAOEIG OTA Q- A A
Kpa TwV AQUNTH- B! é"@]—r
PWV, KOBWG Kal n [@

OTAa AKPA TOU KUKAWHATOG.

(B) ZXnpaTikA avanapaotaon Tou
KUKAWLATOC LE TA BOATOUETPQ.

2T OUVEXEIO OUVOEOVTOG ME
KATAAANAO TPOTTO Tpid BOATOMETPO
(e1kOva 2.440) oTO AKPA TWV KATA-
VOAWTWY OTA AKPO TOU KUKAWMO-
TOG METPAME TIG TAOCEIGC OTA AKPO

TouG. NMapartnpouue 0TI n Taon Var
103 /53




OTA AKPO TOU KUKAWMATOG I00UTAI
ME TO AOPOICHA TWV TACEWYV VAR KAl

VBr ota Akpa Kade Aautrag (e1Ikova
2.443) R cuyBOAIKA:
Var =Vas +Ver (2.11)

lNwc¢ 6a uyrropouocaue va pun-
VEUOOUNE TV TTAPATHPNONH MAC
aurtn;

H Trapatmavw oxéon €ival atroTeE-
AEOHA HIOG ATTO TIC BACIKOTEPES ApP-
X€G TNG PUOIKNG: TNG ApXNG diaTn-
PNONG TNG EvEPYEIaG. Eidaue 611 n
METARBOAN TNG NAEKTPIKAG EVEPYEING
EVOG NAEKTPIKOU (pOPTIOU TTOU KIVEI-
TOI METOEU OUO ONUEIWYV EVOC KU-
KAWHOATOG EKQPACETAI ATTO TNV TACT
METAEU TWV onuEiwyv. 'ETol KaBwg Ta
NAEKTPOVIA KIvOoUuvTal atrd TOo [T TTpOG
TO A (g1KOva 2.443), N NAEKTPIKA
TOUG evépyela HeTaBAaAAsTal. H TTa-
PATTAVW METARBOAN EK@PACETAI ATTO



TNV VAr- H cuvoAikn petaBoAn tng
NAEKTPIKNG EVEPYEIOG TWV NAEKTPO-
viwv Ba gival ion pME TO dBpoioua
TWV METABOAWYV KaTdA TN O1EAEUon
Toug atro 1o I TTpOg TO B KaOI AT TO
B Trpog 10 A, OnAadn KATd TN OIE-
AEUCT) TOUG ATTO KABE AQUTTTRPA.
2UHMBOAIKO HTTOPOUME VO YPAWOUME:

AEra = AErg + AEga (2.12)

KukAwpua o€ napaiAAnAn ouvoson
Ta TTEPICOCOTEPO KUKAWHATA
KATOOKEUALOVTAI ETO1 WOTE Ol NAE-
KTPIKEG OUOKEUEG VA AEITOUPYOUV
AVECAPTNTA N MIA ATTO TNV GAAN. Na
TTAPADEIYHA, OTO OTTITI MOG EVAG
AQUTTTAPOG UTTOPEI VO QWTOROAEI N
OXI XWPIG va eTTNPEACEI TN AEITOUP-
Yia TwWV AAAWV AQUTTTAPWYV N NAE-
KTPIKWV CUOKEUWYV. AUuTO CUNBaiVvEl
ETTEION Ol OUOKEUEG OEV OCUVOLOVTAI



o€ OEIPpA OAAQ TTOPAAANAQ N MIO JE
TNV AAAN.

H eiIkova 2.45 Ogixvel OUO AAUTTTA-
PEGC TTOU OCUVOEOVTOI OTA AKPA A Kal
B evOG NAEKTPIKOU KUKAWHATOG.
AuTO gival Eva TTapadeiypa atrAou
KUKAWHATOG KATAVOAWTWYV O€ TTa-
PAAANAN cuvoeon. Kabe AautrTApag
£XEI TO OIKO TOU KAADO aTrd TOV £va
TTOAO TNG UTTATAPIAG GTOV AAAO.
YTrdpyxouv 0Uo xwpliotoi dpouol yia
TO pevua. 'ETol, o€ avtiBeon pe Eva
KUKAWHA o1pAg, atrd Toug dUo
AQUTTTAPEG OIEPYXOVTAI OINPOPETIKA
NAEKTPOVIA. TO KUKAWHA €ival KAEI-
OTO AVECAPTNTO ATTO TO EAV AEITOUpP-
YEI O Evag 1 Kal Ol OUO AQUTTTRPES.

H di1akoTr) o€ évav oTToI00NTTOTE
KAGOO Oev OIOKOTITEI TNV Kivnon
TWV NAEKTPOVIWV OTOUG AGAAOUG
KAAOOUG, ME ATTOTEAEOUO KABE OU-



OKEUN VA AEITOUPYEI AVECAPTNTA
aTTO TIG AAAEG.

Eixova 2.45
[MapGAANAnN oUvOe-
on OUo AauNTAPWV.

2€ £VA TETOIO KUKAWMAO OUVOEOU-
ME KOTAAANAO BOATOMETPO KOI OMTTE-
POMETPO WOTE VA METPAME TIGC TACEIC
OTA AKPO TWV AQUTTITAPWYV KOBWG
KOl TIG EVTACEIS TWV PEUMATWY TTOU
TOUG d1appEouy (eIKOva 2.46). AlaTri-
OTWVOUWE OTI:
o. 2T AKPA TWV AQUTTITAPWYV EQAP-
MOZeTal ) id1a dlapopa OUVOUIKOU
TTOU gival ion ME TN dl1a@opa duva-

MIKOU TnG TTNYNGS (VAB).



B. H évraon (I) Tou oAIKOU nAeKTpI-
KOU pEUMATOC TTOU METPAEI TO OUTTE-
POMUETPO A gival ion JE TO aBpoicua
TWV evracewy (I kai Io) Twv pevua-
TWYV TToU dlappEouv Toug dUO Aa-
MTTTAPEG KAl HETPWVTAI ATTO TA
AQUTTEPOMETPO A1 Kal Ao avTioToIXd
(eik6va 2.46). QoTe 1I0XUEL:
=11+ 1> (2.13)

lNwc¢ Ba urropouocaues va EpUNVEU-

OOUNE TNV TTaparnpnon Hac aurtn;

5 A
Eixova 2.46 e A
2 XNUOTIKNA ava- N
napaoTaon Ku- ——(Ay

KAWHATOC na- AL g '—2> B
PAAANANG OUVOE-
ONG ThG eKKovag 2.45 pe aunepo-
HETPOQ.



N'VwpPiCOUME OTI TO NAEKTPIKO
PEUMA Eival KIvNON QOPTICHEVWYV
CWHATIOIWY KATA NAKOG TWV aYyW-
YWV TOU KUKAWHATOG. ETTiong yvw-
pPiOUME OTI TO POPTIO OIATNPEITALI.
Ooa popTICHEVA CWHATIOIO OIEP-
XOVTOI OE OPICHEVO XPOVO ATTO TO
onuEio A TOOO Kal TTEPVOUV OUVO-
AIKA TTPOG TOUG OUO AQUTTTRPES
oToV id10 Xpovo. MTTOpOUUE ETTOME-
VWG VO CUUTTEPAVOUME OTI N £EvTaon
(I) Tou OAIKOU NAEKTPIKOU PEUMATOG
TTOU OI0pPPEEI TO CUCTNMA Eival ion

ME TO AOpoIoHa TWV eVTACEWYV (I

Kal |») Twv peupdatwy 1Tou diappE-
OUV TOUG OUO AQMTTTAPES.

ZUVOEON avTIoOTATWV

2€ £VA KUKAWMA ouviROwg utrap-
XOUV TTEPICCOTEPOI ATTO £VAG AVTI-
OTATEG OCUVOEDENEVOI NE DIAYPOPOUCS
TPOTTOUG. AV O100£TOUNE BUO QVTI-



oTaTeEG R1 Kal Ry, TOTE yITOPOUME VA
TOUG OUVOEOOUNE NOVO pE OdUO Ola-
(POPETIKOUG METAEU TOUG TPOTTOUG:
o€ ocIpd (eIKOva 2.47a) KAl TTAPAA-
AnAa (seikéva 2.473).

, (a)/
Eikova 2.47

(a) AvTIOTATEG O€ /§
oEPA: TOUG Glappéel r!
TO idl0 peupa.

(B) AVTlOTaTeq (o] napa}\}\n- 1 (B)
An ouvOeon: €xouv Tnv i0la Taon.

‘O0o0 peyaAUTEPOG €ival O apIOUOG
TWV AVTIOTOTWYV TTOU OI00ETOUME TO-
OO0 TTEPICCOTEPOI Eival KAl Ol TPOTTOI
ME TOUG OTTOIOUG UTTOPOUNE VA TOUG
ouvOEooupuE (eIkova 2.48). Nevika
ovopaloupe ouornua (CuvOEOUOAO-
via) avriorarwv Eéva cUVOAO avTi-
OTATWYV TTOU TOUG £XOUME OUVOEDEI



ME OTTOIOVONTTOTE TPOTTO. EVva a1TAd
oUCTNUA AVTIOTATWY EM@AVICEI
mTavrore OUo akpa (A Kal B) ota
OTTOoid MTTOPOUHE VA EQAPHOLOUME
TNV NAEKTPIKA TAON (€1IKOva 2.480).

LRI L e

o] = [R3 ™
Eixova 2.48 | Ro '_WM_EI ]
'Eva ovotnpua | A—" Rs R: ' B
QVTIOTATWY NO- | W wi—i
pouolaCel Olo [ j-rar (B)
aKkpa (no)\ouq) He A W

Ta onoila ouvoge-
TAL LE TO UNOAOLNO KL’JK}\wua.

Av OTAO AKPO TOU CUCTIMOTOG
TWV OVTIOTATWY £QAPUOCOUUE I
olapopd duvauikoU V, TOTE 1T’ QU-
TO O OI1EAOEI NAEKTPIKO pEUMA EVTA-
ong |. Ag uttoBécoupe Twpa OTI Bpi-
OKOUUE £VAV OVTICTATN AVTIOTAONG



R TéETOIOV WOTE, AV OTA AKPO TOU
gEQapuooouvue Tnv idia Taon V, va
OIEABEI aTT’ AUTOV NAEKTPIKO pEUUA
iI01a¢g évraong | (eikova 2.483). Tote
n avriotraon R ovopdleral 1000U-
vapn avrioracrn ToOu CUCTHHATOG
(ouvdeopoAoyiac). ZUP@WVA HE TO
VOMNO TOU Qu, N 1I000UVANN OVTIOTO-
onN TOU OUOTAMOTOG IKOVOTTOIEI TN
oxéon:

R = % (2.14)
otrou V givai n d1a@opd SUVOMIKOU
TTOU EQAPMOCOUNE OTA AKPO TOU
OUOTAMOTOG TWV AVTIOTATWY Kal | n
EVTOON TOU NAEKTPIKOU PEUNOATOG
TOU TO Ol1appéel (EIkova 2.48).
BéBaia o vopog Tou Qu ptropeEi va
EQAPMUOOTEI XWPIOCTA KAl YIO KABE
MEMOVWHMEVO AVTIOTATH. @0 UTTOAO-
YioOUUE TNV 1I000UVAUN AVTIOTAON
OTIG OUO ATTAOUCTEPEG OCO KAl



OepeAIWOEIC OUVOETEIC AVTIOTATWYV:
oTNV TTAPAAANAN KOl OTNV KATA CEl-
pa ouvoeon.

ZUvOeon OUO avTIoTaTWV O€ O€Ipd

O1 avTIOTATEG CUVOELOVTAI OTTWG
@aiveTal oTnVv €1IKOova 2.49a. Kal atrd
TOUG OUO DIEPXETAI TO iOI0 NAEKTPI-
KO peupa évraong |, To o1roio 1O ME-
TPAME ME TO AUTTEPOMETPO. Me TN
BonBeia Twv BOATOUETPWY MTTOPOU-
ME va eTTIRERAIWOOUME OTI N Ol1APO-
pa OUVAMIKOU oTa akpa A kal B Tou
OUOTAMATOG €ival ion ME TO GOpoOI-
OMO TWV TACEWV TTOU HETPAUE OTA
aKpa Kabe avtioTaTn:

Vag =Var +Vrg (2.15)

2UMBoAiICoupe pe Ry kKal Ry TIg

AVTIOCTACEIS TWV OUO AVTIOTATWY

Kal EQAPMOCOUME TO VOUO TOU QU o€
KAOg avTioTATN:



Var=1*R1 (2.16)
Vi =I1*Ry (2.17)

Eixova 2.49 |
(a) Avtiota- || .
TEG OUVOEDE- At
pHévol oc oel- | | |

pa.
(B) H 10080va- _, ,
un avtiotaon. At ——W—————1B
.-.-.i-h-.-._.'
T\ T

H 1codUvaun avrioctaon (R) Tou
OUOCTAMATOG TWV OUO AVTIOTATWV
gival n avTioTaon €vog aVTIOTATH
aTTO TOV OTTOIO OIEPXETAI NAEKTPIKO
peUMa id1ag Evraong |, epoéoov oTa
AKPO TOU EQAPMUOOCOUNE TAON ioN ME



TNV OAIKA} Taon VAo TOU CUCTAMAO-
TOG (e1KOVa 2.498). 'ETO1, av e@ap-
MOOOUME TTAAI TO VOHO TOU QU,
EXOUME:

Vap=I1*R (2.18)
AVTIKOOIOTOUE TIC TACEIG VAR,

Var Kal Vrg otn oxéon (2.15) pe
Baon 1ig oxéoeig (2.16), (2.17) kai
(2.18), oTTOTE TTPOKUTITEI OTI:
l*R=1*R1+I1*Ry R
R=R;+Rs (2.19)

H oxéon (2.19) dnAwvel 611 n 100-
duvaun avrtioTaon dU0 N NEPICCO-
TEPWV AVTIOTATWYV MOU CUVOEOD-
VTal O€ CE1PA €ival ion HE TO a0poI-
OHa TWV avTIOTACEWV TOouG. Ooo
TMEPICOOTEPOI AVTIOTATES TTPOOTIOE-
VTAl 0’ £€va KUKAWHA OEIPAG TOOO I
I000UVAMN AVTIOTOON AUEAVETAI.



Eixova 2.50
(a) AVTIOTATEG

ouvoedepévol |
napaAAnia. |
P U
(B) H wooduva- l ] "‘ll"A
Hn avtiotaon. = ;
A [ ] :é-----._l“g." ______ :: u B

MapdaAAnAn ouvoeon avrioTarwv
Twpa Ol AVTIOTATEG OCUVOEOVTAI
OTTWG OcgixVvel n €Ikova 2.50a. MNMapa-
TNPOUME OTI OTA AKPO TOUG EPAPHO-
etal n id1a di1apopd SUVAMIKOU,
TTOU €ival ion PE TN d1aPopd OUVAUI-

KouU Tou cuoTnuartog (Vag)- Mg Tn
BonBeia Twv aUTTEPOMETPWYV A, Aq
Kal A> OIATTICTWVOUME OTI:



=11+l (2.20)
E@pappoloupue TTAAI TO VOUO TOU
Qu yia KABe avTIiIoTATN XWPIOTA,
KaOwg Kal yia Evav avTIOTATN ME
avTioTaon ion ME TNV I000UVOUN
avtioctaon (R) Tou CUCTAHATOG TWV
OUO OVTIOTATWV:

V V V
=28 | =L2 |=-£8 (2.21)

|, = : :
1 R]_ 2 R2

A0 116 OX€0€IG (2.21) TTPOKUTITEN
OTI 000 MIKPOTEPN Eival N avTioTAON
EVOG KAGOOU TOOO HEYOAUTEPN Eival
N EVraon Tou pEUMATOC TTOU OIEPXE-
TAI ATTO AUTOV. AVTIKABIGTOUME TIG
EVTAOEIC TWV PEUMATWY OTN OXEON
(2.20) atrd 116 oxéoeig (2.21), oroTE
TTPOKUTITEI OTI:
V V V
—~AB — AB AB (7)

— 4 2

R R, R,

n



i_1.,1 (2.22)
R R, R,

ATTO Tn oXéon (2.22) TTPOKUTTTEI
OTI, av ol OUO AVTIOTATEG €ival idlol,
TOTE N 1ICO0OUVANN AVTIOTAOT I00U-
TOI ME TO MIOO TNG KAOEUIAG. ZUVE-
TTWG 600 O APIONOS TWV AVTICTATWYV
auaverail n 1IcodUvauN AvVTioTAON
EAQTTWVETAI KAI €ival NIKPOTEPN
aTTO KOOEUIA ATTO TIC AVTIOTACEIG
TWV AVTICTOTWYV TTOU CUVOELOVTaI

TTapAaAAnAa.

ApaoTtnpioTnta
Aapnnpec o€ napaAAnAn ouvoeon
» 20vOeCcE OTOUG TTOAOUG UTTATO-

piacg 4,5 Volt eva Aautraki 3,6 Volt.
To AAuTTAKI PWTOROAEI EVTOVA.

» Ti mmpoPAsrreic or1 Oa cuuBei otn
QwToBoAia rou Aaurmrrnpa av
oOuvOEoEIC TapaAAnAa kai éva
O&UTEPO I0I0 AQUTTAKI;




» Kdve Tn ouvoeon yia va TTiIPE-
Baiwoeig TNV TTPORAEYWN Cou.

» EpuNVEUCE TO PAIVOMEVO TTOU
TTAPATAPNOEG.

Mapadsryua 2.1
2TOUG TTOAOUG nAc¢- 3

KTPIKNG TTNYNG
OUVOEEIG OUO Aa-

MTTTAPEG A1 Kol Ao

og oeipd. KAgiveig

TO OIOKOTITN O, OTTOTE TTAPATNPEIG
OTI N EVOEIEN TOU AUTTEPOMETPOU
vivetal 0,2 A. Av yvwpiceig OTI Ol
OVTIOTACEIC TWV AQUTITAPWYV Eival
20 Q ka1 40 Q avTioTOoIXO, MTTOPEIG:

o) va TTpoBAEYeIg TIG evOEigeIg Vq

Kal Vo Kal V Twv BOATONETPWYV; B)
VO UTTOAOYICEIC TNV 1I000UVAUN
AVTIOTAOT TOU CUCTAMOTOG TWV dUO
AQUTTTAPWV;




Agdopuéva

AvTioTaon Tou Aj:
R1=20Q
AvTioTaon Tou As:
Ro=40 Q

‘Evraon Tou pegupa-

TOG TTOU OIapPPEEI TO
KUKAwpa: 1=0,2 A

Zntoupeva

Taon Aq: V1

Taon Ao Vo

Taon oTa AKPO TOU
KUKAwWpATog: V
looduvapun avrioTa-
on: R

Baoikn
gCiowon

Noupog Tou Qu
V=I*R
V=Vi1+V>o

Auon
Bnua 1: Kataokeudloupue TN
OUMBOAIKN avaTTOPACTOON TOU




KUKAWHATOG (EIKOVA Q).

Bua 2: ZnUEIWVOUNE Ta AKPA-
OKPOOEKTEG TWV avTioTaTwy (Al I'B
Kal AB avTioToixa) Kal Twv TTnywyv
(eikova a).
Bnua 3:
AlaTTIOTW-
VOUME TOUG
TPOTTOUG
ouvdoeong
TWYV AVTI-
OTATWV.

O1 R1 ka1 Ry

ouvdoéovTal o€ ogIpd. ATTo TOUG OUO
OVTIOTATEG OIEPXETAI TO iOIO NAE-
KTPIKO peUpa évraong 1=0,2 A.
E@apudloupe yia KAOe KaTaVaOAWTA
TN BacIKn gicwon:

AautrTnpag 1
Vi=1+R1,V1=(0,2A) (20 Q) =

= 4V, Qote: V1=4V

r

Eixova a




AautrTRapag 2
Vo=1+Rp, Vo =(0,2A) (40 Q) =
= 8V, Qorte: V=8V

Bripa 4: Kara- - _
okeudloupe T |(B) <
oUMBOAIKN a-
vVamapaoTaon (a
TOU 1000UVQ- Ricoduvapn
MOU KUKAWMO-

W

TOG (e1kova B). g Eixova B

O1 avTIOTATEG

R1 Kal Ro gival ouvdedepévol o€
ocipd. ETTopévwg n 1Icoduvaun
AVTIOTOON TOUG DIVETAI ATTO T
oxéon:

Riocos =R1+R2 1

Rigos = (20 Q) + (40 Q) =60 Q
'QO'T.‘:: R|o'06 — 60 Q.

2nueiwon: Mmmopouue va urroAoyi-
ooupe tn diagopd OUVAUIKOU




METAéU Twv TTOAWYV NS TNYNS (V) ME
OUO OIaPOPETIKOUC TPOTTOUC:

1. ATTO TO APXIKO KUKAWMO: H
ol1apopd OUVAMIKOU HETALU TWV
onueiwv A kai B (Vag) 1000TOI ME TO
afpoicua TWV OI0@OPWYV OUVANIKOU

Var Kail Vrg:

VaB=Var+Vre n
Vap=(4V)+(8V) n Vag =12 V.
2. ATT6 10 1000UVANO KUKAWMO:
E@papuoloupe TO VOUO TOU QM Vi
TNV 1I000UVAUN avTioTAON:
VaB=1°*Rigo5 N
Va=(0,2A)-(60Q) 3 Vap=12V.

Mapadeyua 2.2
2TOUG TTOAOUG NAEKTPIKAG TTYNG

ouvOEoupe OUO AauTrTRPES A1 Kal
N> o€ TTapAAANAn ocuvdeon. KAcei-




VOUME TOV OIaKOTITN O, OTTOTE TTOPO-
TNPOUME OTI N £EvOEIEn V TOU BOATO-
METPOU YiveTal 12 V. Av yvwpileig
OTI Ol AVTIOTACEIG TWV AQUTTTAPWYV
gival 20 Q ka1 40 Q avrioToIXAq,
MTTOpPEIG:

a) va TTpoBAEYEIG TIG / IS
gevoeiceic I, 1o kai |

TWV OUTTEPOMETPWV;

B) va uttoAoyioeig

TNV I000UVOUN OVTi-

OoTOON TOU CUCTAMAO-
TOG TWV OUO AQUTITAPWYV;

AvTioTaon tou A
R1=20Q
AvTiocTaon Tou Ao
R> =60 Q
Taon ota akpa AB

TOU KUKAWMNOTOG:
V=12V

Acdopeva




‘Evraon peUpaTOg
TTOU OI0PPEEI TOV

/\1: |1
‘Evraon peuparog
TTOU OIOPPEEI TOV

No: 1o

‘Evraon Tou pgupa-
TOG TTOU OI0pPpPEEI
TNV I000UVOUN AVTi-
otaon: R

Noupog Tou Qu
Baoikn V

e§iowon | 1= =1 +17

ZnNTOoUNEVA

Auon

Bnua 1: KartaokeudJoule T OUp-
BOAIKR avaTTOPACTOON TOU KUKAW-
MOTOG (€IKOVA a).

BRpa 2: ZnUEIWVOUNE TA AKPO-
OKPOOEKTEG TWV AVTICTATWYV KAl TWV




mnywyv Al, 'B ka1 AB avTtioToixa
(eiIkOva a).
Bnua 3: AiaTi-
OTWVOUUE TOUG
TPOTTOUG OUVOE-
onNg TWV AVTI-

otatwyv. O1 Ry

Kal Ro> ouvdéo-
VTAl TTAPAAANAQ. 2Ta AKPA TOUG A,
B utrdpyel Koivh) TAon TToU €ival ion
ME TNV TAON TWV TTOAWYV TNG TTYNS
(V). Epapudéloupe yia KABe avtioTa-
TN TN BAaCIKN €€iocwon:
Aautrrnpacg 1

V 12 V

|1:R_1, |1= ZOQ 'QO'TE|1= 0,6A

AautrTRapag 2

\V/ 12V .
ZZR—2,|2=6OQ QGT£|2=O,2A




A1ro Tn Baocikn oxéonl =11 + 1o
utroAoyiCoupe TnV évraon 1 = 0,6 A +
0,2 A. ’QoTt-:I—OSA

~

Bnua 4: Ka- i

TAOKEUAJOU- (ﬁ) - r 2

ME TN OUHBO- Rigoduvaun @

Ak avatra- | A Ell(“owlf/a 3 B
J

paocTaon Tou \
I000UVAOHOU KUKAWHATOG (gIKOVa B).

O1 avTioTaTteg R Kal Ry gival ouvoe-
OguEvol TTapaAAnAa. ETTopéEvwg n
I000UVAMN AVTioTAON TOUG OiveTal
aT1rd Tn oxéon:

1_1.,1 . 1_ 1 ., 1 .
— + —_— =

R R, R, "R 200 60Q "

1 __600+200

R-(00q)-@600q " R

2nueiwon: MiTropoupe va UTTOAOYiI-
OOUME TNV ICOOUVONN OVTIOTAON
TOU KUKAWHATOG OTTO TOV OPICUO

™G.
127/ 57-58



Vg ,
R=—— A

I
Qote R =15 Q.

EpWTNOEIC EPWTNOEIC
» XpNOIMOTTOIiNoE KOl EPAPUOCE TIG
EVVOIEG TTOU £MOBEG:

HAEKTPIKO PEUHA KAl NAEKTPIKO
KUKAWHA

1. ZUNTTANPWOE TIG AECEIG TTOU AEi-
TTOUV OTTO TO TTOPAKATW KEIMEVO

£TO1 WOTE Ol TTPOTAOCEIG TTOU TTPOKU-
TITOUV VA €ival ETTICTNMOVIKA OPOEG:

Lo P I 1 |V 2 Kivnon Twv
........................ N YEVIKOTEPO TWV
................. CWHMATIOIWYV TNV OVOUA-
COUME NAEKTPIKO pEUMA.



B. OpiCoupue TNV ............... (I) Tou
NAEKTPIKOU PEUMATOG TTOU DIOpPPEE]
EVaV aywyo wg To TTNAIKO ToOU
............... (g) TTou OIEPYETAI ATTO MIA
.................. TOU ayWwyou OE€ ................
................ (t) Trpog TO.. e
2T YAWOOoO TWV paenpankwv

| === H &vTaon Tou NAEKTPIKOU

PEUMOATOGC EIVAI ..cuvenrenree.. MEYEBOC Kal
Movada HETPNONG TNG OTO AlgBVEC
2votnua Movdadwyv gival 1o
................... Ta 6pyava TTou Xpnoil-
MOTTOIOUME VIO VO METPAME TNV EVTO-
ON TOU NAEKTPIKOU PEUMATOG OVO-
MACOVTAI ....covennrenrnnnnnns

Y. Kafg d1dtagn 1rou atroTeAsgital

(0 4 1 o IR AYWYIMOUG «OPOMOUCY,
MECW TWV OTTOIWV UTTOPEI VO OIEADEI
NAEKTPIKO pEUNO OVOMAdeTOI



0. KdBe ouokeun oTnVv otroia pia
MOP®PN EVEPYEIOG METATPETTETAI OE
NAEKTPIKN OVOMALETAI ...............
............... EVEPYEIONG. TO NAEKTPIKO
OTOIXEIO (MTTATAPIO) | O CUCOW-
PEUTAG (MTTATAPIO AUTOKIVATOU)
METOATPETTEI TNV .evevvenrennes EVEPYEIO OE
NAEKTPIKN. H YEVVATPIO HETATPETTEI
L1 § [PTTTTT EVEPYEIO OE NAEKTPIKN.
TO @WTOOTOIXEIO METATPETTEI TNV
EVEPYEIN TNG weevrenrenrennrnnnss O€ nAe-
KTPIKI, EVW TO BEPUOOTOIXEIO TN
................... EVEPYEIO OE NAEKTPIKN.

€. OVONACOUME NAEKTPIKN -.oevvenrenree.

n olaopd............... (Vrrnync) HETAGU
TWV OUO TTOAWYV HIOG NAEKTPIKAG

TTNYNS TO TTNAIKO TNG ...............
(EnAekTpikny) TTOU TTPOCPEPETAI ATTO
TNV TTNYN O€ NAEKTPOVIO OCUVOAIKOU

............... (g) oTav diEpyxovTal ATTO
QUTAV TTPOG TO ............. Ovoupaloupe



............... Taon n diaopd ............
............... METOEU TWV OUO AKPWYV TOU
KATOVOAWTR, TO TTNAIKO TNG
............... TTOU HETAPEPOUV OTOV
KATOVOAWTN NAEKTPOVIO GUVOAIKOU
......... oTav dIEPYXOVTAI ATTO AUTOV
TTPOG TO ...........

HAekTpika dinoAa kai avrioTaon
EVOC aywyou

2. ZUNTTARPWOE TIG A£CEIG TTOU Aci-
TTOUV ATTO TO TTOPOKATW KEIMEVO
£ETO1 WOTE Ol TTPOTACEIG TTOU TTPOKU-
TTTOUV VA €ival ETTICTNHUOVIKA 0PBEG:

a. HAEKTPIKN ............... (R) evog nAe-
KTPIKOU OITTOAOU ovopudadleTal TO
TTNAIKO TNG weevveeieies e, (V)
TTOU EQPAPHOLETAI OTOUG TTOAOUG TOU
OITTOAOU TTPOG TNV ............ (I) Tou



o10 AigOveg ZuoTnua Movadwy
gival 1O ......... (1.....).

B. H avriocTaon Tou HETAAAIKOU ayw-
YOU TTPOEPXETAI ATTO TIG .cevcvrenrennes
TWV EAEUOEPWYV NAEKTPOVIWYV UE T
............... TOU METAAAOU.

Y- H évraon (I) Tou nAeEKTPIKOU pEU-
MOTOG TTOU OIOPPEEI EVA METAAAIKO
AYWYO EIVAI ..covevrenneen. TNG O10POoPAg
Ouvapuikou (V) TTou epapuoleTal T
AKpa TOU JE OTAOEPA avaAoyiag 1o

0. KaOe ditroAo TTOU IKAVOTTOIEi TO
VOHO TOU QM OVOMACZETAI ...............
KAl £XEI TNV 1I010TNTA VA METATPETTEI
€€ OAOKANPOU TNV ...cceeureeeee. EVEPYEIQ

€. H avriotaon evog HETAAAIKOU
oUPMATOG OTAOEPNS DIATOMNG O€
OAO TO HNKOG TOU: i) gival ...............



TOU .ooevernrnnnns TOU (€), oo,
TOoU £Madou (A) Tng dIATOMNG TOU,
i) e€apTarTal Ao TO ............. TOU
........... aTTO TO OTTOIO €ival KATA-
OKEUOOMEVO TO CUPMO KAl a1Td TN
............... TOU aywyou.

oT. Otav o HETABANTOG AVTIOTATNG
XPNOIMOTTOIEITAI VIO VO pUOUICOUME
TNV EVTOON TOU NAEKTPIKOU pEUMO-
TOG TTOU OIOpPPEEI MIO OUOKEUIN OVO-
V1o (€4 [« | R , EVW VIO VO
puBuiouue TNV NAEKTPIKE TACH TTOU
EQAPMOLETAI OTOUG TTOAOUG TNG OVO-
MACETAI ....oevveeeeercnennees

EpapHoyEG apxwv diatApnong
OTN HEAETN ANA®WV NAEKTPIK®WV
KUKAWHAT®WV

3. ZUUTTANPWOE TIG AECEIC TTOU AEi-
TTOUV OTTO TO TTOPAKATW KEIMEVO
£ETO1 WOTE Ol TTPOTACEIG TTOU TTPOKU-
TTTOUV VA €ival ETTICTNHUOVIKA 0PBEG:



o. H tdon VAr ota akpa TOU KUKAW-
MOTOG OUO AQUTTTAPWY OUVOEDENE-
VWYV CE OEIPA ICOUTAI ME TO ..............
TWV TAOEWV Vapg Kal Ve oTA AKPO
KA0e AauTtrTipa. Auto gival aTTOTE-

AECOHA TNG APXNG -+ cvvvereen eernernnennn,

B. H évraon (I) Tou OAIKOU NAEKTPI-
KOU pEUHOTOG TTOU dlappEEl Eva
KUKAWMO OUO AQUTTTAPWY OUVOEDE-
MEVWYV TTapAAANAa gival ion YE TO
.................. TWV ..ccvceeeenns (11 KO D)
TWV ceevreirereerenns TOU Jl1appEOUV
TOUG OUO AQUTTTAPES. AUTO Eival
ATTOTEAEOHUA TNG APXNG -vevrevrenren.

1 o 1V PP



» E@ApuOOE TIGC YVWOEIC OOU KAl
YPAWE TEKUNPIWHEVES ATTAVTNOEIG
OTIC EPWTNOCEIC TTOU AKOAOUBOUV:

HAEKTPIKO PpEUHA KAl NAEKTPIKO
KUKA®WHA

4. No TTPOYMOTOTTOINCEIGC TO KUKAW-
MO TTOU TTOPICOTAVETAI OTNV TTOPAKA-
TW EIKOVA. ZWYpPAPIOCE OTO TETPAOIO
OOU TN OXNMATIKA TOU aQVOTTApAOTA-
on. Na repiypayeig 11 6a ocupPei
META TO KAEICINO TOU

OIAKOTITN XPNOIMO- ﬁ
TTOIWVTAG TIG EVVOIEG L \
s

«NAEKTPIKA TAON Y,
«NAEKTPIKO PEUMOY,
«NAEKTPIKO KUKAWHA», KNAEKTPIKO
TediIO», «EAEUOEPA NAEKTPOVIOY.

5. A10OETEIC MIa JTTATOPIA, EVO Ad-
MTTTAPA, EVO QUTTEPOUETPO, EVa BOA-
TOMETPO, EVA OIOKOTITN KOI KOAWOIA.



MPpayuaTOTTOINOE £VA KUKAWMO TE-
TOIO WOTE OTAV KAEIVEIC TO OIAKO-
TTTN, O AQUTTTAPOS VA PWTOROAEI,
EVW TO OUTTEPOMETPO VO OEIXVEI TNV
EVTOON TOU NAEKTPIKOU PEUNOATOG
TTOU JIapPEElI TO AQUTTTAPO KOl TO
BOATOUETPO TNV NAEKTPIKN TACH OTA
akpa Tou. Na oxedldoeIg Tn oXNMA-
TIKN) AVATTOPAOCTACT TOU TTAPATTAVW
KUKAWMOTOG KAOWGS Kal Tn cuuBarTi-
KR OpA TOU PEUHATOG.

HAekTpika dinoAa kai avrioTaon
EVOC aywyou

6. N KOTOOKEUAOEIG TO KUKAWHO
TTOU TTOPICTAVETAI P X NN

oTn OITTAavVN €IKOVA.

Av KAgio€IG TO OIOKO- L \§
TN, TI TTEPIMEVEIG VA _

oupupei; Na xapaKTnploalg ME 2 TIG
TTPOTACEIC TWV OTTOIWYV TO TTEPIEXO-
MEVO EiVal ETTICTNMOVIKA 0p0O6 Kal




ME A QUTEG TTOU TO TTEPIEXOMEVO TOUG
gival ETTICTNMOVIKA AaVvOaOHEVO.

0. 2TO EOCWTEPIKO TOU HETAAAIKOU
OUPMATOG TOU AAUTITAPO £XEI
onuIoupynOei Eva nAeKTPIKO TTEDIO.
B. Katd ynkog Tou ocUPHATOS KIVOU-
VTal EAEUBEPA NAEKTPOVIA TTOU TTA-
PAYOVTAI ATTO TNV MTTATAPIA.

Y. Katd NAKo¢ Tou ocUPHMATOG KIVOU-
VTOI TA BETIKA 1I0VTA TOU METAAAOU
OTrO TO OTTroi0 £XEl KATOOKEUOOTEI TO
ouUpua TOU AQUTTTAPO.

0. Ta eAeUBepa NAEKTPOVIA TOU UE-
TAAAIKOU oUPHATOG GAANAETTIOPOUV
ME TA IOVTA TOU METAAAOU KOI META-
PEPOUV O’ AUTA EVa NEPOGC TNGS KIVN-
TIKN|G TOUG EVEPYEING.

€. H evépyela TToOU HETAPEPETAI OU-
VOAIKA OTA 1I0VTA TOU CUPMATOS OTTO
KABE NAEKTPOVIO TTOU KIVEITAI OTTO
TO £VA AKPO TOU AQUTITAPO OTO AA-



Ao gival avaAoyn TNG NAEKTPIKNAG TA-
oNG TTOU EQPAPMOLETAI OTA AKPA TOU.

7. Na XapaKTNPICEIG ME Z TIG TTPOTA-
OEIC TWV OTTOIWV TO TTEPIEXOMEVO Ei-
Val ETTICTNMOVIKA 0p006 Kal e A au-
TEG TTOU TO TTEPIEXOMEVO TOUG Eival
EMICTNMOVIKA AavOaopéEvo. H avrTi-
OTAON €VOG HETAAAIKOU AyWwyoOU:

ao. MeyaAwvel 0Tav AUEAVOUUE TV
TAOT TTOU EQAPMOJOUME OTA AKPO
TOU, EVW N Oepuokpacia Tou Ola-
TNPEiTAlI OTABEPN.

B. MeyaAwvel 6Tav auEAVOUME TN
OeppoKpacia TOU, EVW N NAEKTPIKN
TAON TTOU £QAPMOCETAI OTA AKPO
TOU TTAPOMEVEI OTABEPN.

Y- MeyaAwvel éTav au§avoupe TNV
EVTOOT TOU NAEKTPIKOU PEUHATOG
TTOU TOV OIOpPPEEL, EVW N BEppoKpa-
oia Tou diarnpeital otadepn.



0. Eival ion pe TO TTNAIKO TNG EvTa-
ONG TOU NAEKTPIKOU PEUMATOG TTOU
OlappPEEI TOV AYWYO TTPOS TNV NAE-
KTPIKN TAON TTOU EQAPHUOLOUNE OTO
AKPO TOU.

€. ESapraral atrd 10 UAIKO TOU ayw-
you.

oT. Aev peTaaAAsTal av dITTAACIA-
OOUNE OUYXPOVWG TO NNKOG TOU
aywyou Kal To ehRadov Tng dlaTto-
MRS Tou. Na aITIOAOYNOEIG TTEPIAN-
TITIKA TIG ATTAVTAOEIG OOU.

8. H avtioTtaon evog aywyou OITTAa-
olaceral otav OITTAACIAOUME TNV
NAEKTPIKN TAON OTA AKPA TOU. YTTO-
KOUEI 0 AyWwyog auTOC OTO VOUO TOU
Qu; Na aITIOAOYROEIS TNV ATTAVTN-
onN oou.

9. AUO aVvTIOTATEG £XOUV id010 NNKOG
Kal EJRadov diaToung Kal BpioKo-



vVTal oTNV id1a Oepuokpacia. QoTo-
OO0 TTAPOUCIAlouV JINPOPETIKI AVTI-
otaon. Nwcg egnyeic To PAIVOUEVO
ouUTO;

EqpapHOYEC apXwv d1aTAPNoncG
OTN HEAETN ANAWV NAEKTPIKOV
KUKAOHATWV

Ry Ry

10. ZTn OI1TTAQ- NN —— A
VN €IKOVO BAE- A 5%- f I:'\;z 5
melg TN oxnua-2 T T

TIKI AvOTTapaq- 5 |

oTAON EVOG NAe- -
KTPIKOU KUKAWMOTOG. Na oxediaoeig
TN Q@OPA TOU PEUMATOC TTOU DIEPXE-
Tal a1Td KAOE avTioTaTn. Na xapa-
KTNPIOEIGC ME 2 TIG TTPOTACEIC TWV
OTTOIWYV TO TTEPIEXOMEVO Eival ETTI-
OTNMOVIKA 0pB6 Kal pe A auTég TTOU
TO TTEPIEXOMEVO TOUG Eival ETTIOCTN-
MOVIKA AavOaouévo.



a. O1 avTioTdteg R1 Kal Ry ouvdéo-
VTal O€ o€IpA.

B. O1 avTioTaTeEG R KAl R3 ouvdE€o-
VTal TTapAaAAnAa.

Y- O1 avtioTarteg R3 Kal R4 cuvdéo-
VTal O€ o€IpA.

0. O avTioTdTnNG R> oUVvdEsTOIl TTOPG-
AANAQ pE TOV ICOOUVAMNO AVTIOTATN

TwV R3 Kal Ry.

€. O avrioTdtng R1 ocuvOéeTal O€
oEIPA ME TOV ICOOUVOANO AVTIOTATN

TwV Ry, R3 Kal Ry.
oT. H évTaon Tou NAEKTPIKOU peUHA-

TOG TTOU OI0ppPEEI TOV AVTIOTATN R1
gival ion ME TNV EVTAON TOU pEUMO-
TOG TTOU dl1appEel ToV Ro.

¢. H taon ota akpa tou R» gival ion
ME TO AOpoOIoHA TWV TACEWV OTA
AKPO TWV avTioTaTWV R3 Kal Ry.



N. Ta NAEKTPIKA pEUMATA TTOU OlapP-
pEoUV TIG R3 Kal Ry €Xouv io€g evTa-
OEIG.

0. H évTraon Tou peupaTOG TTOU dIAP-
péel Tov R1 €ival ion ye 1o aBpoioua
TWV EVTACEWYV TWV PEUHNATWY TTOU
O1apPEOUV TOUGC AVTIOTATES Ry Kal

R3.

1. H Tdon oToug TTOAOUG TNG TTNYARS
(A, B) €ival ion pe To A0POICHA TWV
TACEWYV OTA AKPA TWV AVTICTATWYV
R1 ka1 Ro.

Na aIiTioAoynoeig TTEPIANTITIKA TIG
ETTIAOYEG OOU.

11. A1o@€TeIc dUo AauTTTRPES d1ago-
PETIKWYV AVTIOTACEWYV, R1 Kal Ry,

MIa pTTaTapia Kol KaAwodla. Na mrpay-
MOTOTTOINOEIC EVO KUKAWMA £TOI
WOTE VA DIOPPEEI TOUG AAUTTTAPES



TO i010 NAEKTPIKO pevpa. NMwg Oa
METABANOEI N pwTOROAIO KABE Aa-
MTTTAPO av ouvdéoouus (Bpaxuku-
KAWOOUHE) Ta AKPA EVOG £ AUTWV
ME EVa XOVTPO KAAWOIO AUEANTEQCS
avtiotaong. Nwg putropeic va eEnyn-
OEIG TO (POAIVOMEVO OUTO; Z€ KAOE TTE-
PITTTWON VA OXEQIACEIC TN OXNHATI-
KN aOVATTOPAOCTACT) TOU KUKAWMO-
TOG.

12. A10@€TeIc dUO AauTTTRPES d1ago-
PETIKWV AVTIOTACEWYV R1 Kal Ry, pia
MTTaTOpPia KOl KaOAwola. Na Trpayua-
TOTTOINOCEIG £VA KUKAWHA £ETOT WOTE
OTOUG OUO AOUTITAPES VA EQPAPMOLE-
Tal n id1a diapopd duvapikou. NMwg
0a petafAnOei n pwTtoRoAia Kade
AQUTTTAPO AV OUVOECOUUE (Bpaxu-
KUKAWOOUUE) TO AKPO EVOC €E QU-
TWV ME EVA XOVTPO KAAWOIO OUEAN-
TEag avTtioTaong; Nwg 0a peTaBAn-



O&i oTNV TTEPITTTWON AUTA TO NAE-
KTPIKO PEUMO TTOU OIOPPEEI TNV
mTNynN; Nwg putropeic va eEnNyNCEIG TO
QAIVOUEVO QUTO; 2& KAOE TTEPITTITW-
on oXe0iaoE TN OXNUATIKA AVATTO-
PACTOON TOU KUKAWHATOG.

AOKNOEIC QOKNOEI

HAEKTPIKO PEUHA KAl NAEKTPIKO
KUKAWHA

1. H évTraon Tou NAEKTPIKOU pEUUA-
TOG OTNV 000VN £VOC NAEKTPOVIKOU
utroAoyioTh gival 320 pA. Noéoa nAe-
KTPOVIO «XTUTTOUV» TNV ETTIQAVEIN
TNG 000VvNG TOU UTTOAOYIOTN KABE

OeUTEPOAETTTO; TO OTOIXEIWOEG NAE-

KTPIKO QOpTio gival e = 1,6x107 C.

2. 'Evag AQUTTTAPOG CUVOELETAI, UE
TN fonodeia KaAwdiwv, o€ ceIpa UE



EVA OUTTEPOMETPO KOI MIO MTTATOPIO
Kal @WTOROAEI. H NAEKTPIKA TAON
OTOUG TTOAOUG TNG MNTTATOPIOG Eival
9 V. H €vdeIgn ToU QUTTEPOMETPOU
givalr 1 =1,5 A.

a. 600 NAEKTPIKO POPTIO DIEPYETAI
a1ro MIA OIATOMN TOU CUPMATOG TOU
AQUTTTAPA OAVA OEUTEPOAETTTO;

B. M600 NAEKTPIKO POPTIO DIEPYETAI
aTrO TNV MTTATOPIN aOVA OEUTEPOAE-
TTO;

y. [1éon €ival n XNUIKA EVEPYEIA TNG
MTTOTAPIOG TTOU METATPETTETAI OE
1I000UVAMN NAEKTPIKN ava OEUTE-
POAETTTO;

3. 'Eva yototrodnAaro kai éva |.X.
QUTOKIVNTO XPNOIMOTTOIOUV KalI TO
Ovuo ptrartapieg idiag taong 12 V, ol
OTTOIEG MTTOPOUV VA OIOKIVI)OOUV
OIAPOPETIKN TTOCOTNTA NAEKTPIKOU
@opTiou. Av UTTOBEOOUNE OTI N MTTO-



TAPIO TOU HOTOTTOONAGTOU UTTOPEI
va dlakivioel gopTio 4 kC kal Tou
auTtokiviTou 30 kC, va utroAoyioeig
TO MEYIOTO TTOCO EVEPYEING TTOU
MTTOPEI KABE NTTATOPIO VA TTPOC PE-
PEL.

HAekTpika dinoAa kai avrioTaon
EVOC aywyou

4. EvOg avTIoTATNG £XEI AVTIOTOON
50 Q. 2UuvOEOUNE TA AKPO TOU OVTI-
OTATN ME TOUG TTOAOUG HMIOG MTTOTO-
PiaG. ZTOUG TTOAOUG TNG UTTATAPIOG
ouvOEoUlE Kal Eva BoATopeTpo. H
EvOeIln Tou BOATOMETPOU Eival S V.
a. Na avatrapaoTROEIC OTO TETPA-
010 OOU TN OXNMOTIKA aVATTAPACTO-
O TOU AVTIOTOIXOU KUKAWHATOG.
B. Na oxedidoeIg TNV EVTacH TOU
NAEKTPIKOU PEUMATOG TTOU DIOpPEE]
TOV QVTIOTATN KOI TNV £€VTOON TOU
PEUMATOG TTOU DIOPPEEI TNV TTNYN.



5. " Evag HaOnTAG €v- ¢
OlIa@EPETAI VA OIATTI- \- MI
OTWOEI AV O NAE- 2"
KTPIKOG KIVNTAPOG

EVOC AQUTOKIVNTOU -
TTaIXVviOIoU UTTOKOUEI OTO VOMO TOU
Qu. NMpayHaTOTTOIEI TO KUKAWMA TNG
TTapaATTavw £IKovag. MetaBaAAel Tnv
TAOT TTOU EQAPMOCETAI OTOUG
MINAKAZ Al

Taon (Volt) |'Evraon (mA)

30
40
35
47
10 61
TTOAOUG TOU OITTOAOU (KIVNTAPO) KA
ME EVA AUTTEPOMUETPO METPA TNV
EVTOOT TOU NAEKTPIKOU PEUMATOG
TTOU TOV OlappEéel. Kataypdagel Ta
OTTOTEAECHATO TWV METPNOCEWYV TOU

oA~ IN




otov mrivaka A1. lNoio Tpd1TOo £TTE-
CEPYATIOAG TWV OEOOUEVWYV TOU TTi-
VOKO Oa TTpOTEIVEG OTO HABNTA TTPO-
KEIMEVOU VO ATTOVTNOElI OTO EPWTN-
MA TOU; AITIOAOYNOE TNV TTPOTOON
oou.

6. Eva oUupua atro XPWHMOVIKEAIVN
£XEl MNKOG 47,1 m Kal OIAUETPO 2
mm. Na UTTOAOYICEIG TNV avTioTOON
TOU CUPHATOG TNG XPWHMOVIKEAIVNG
AauBavovTag utTTown Ta OEdONEVA
TOU TTivaka 2.2 Tng ogAidag 50.

/. MpokeITal va OUVOECEIG EVa
MIKPO®PWVO TO OTTOIO £XEI AVTIOTAOT
4 Q) HE TO OTEPEOPWVIKO OOU OU-
YKPOTNHA TTOU BPIOKETOI OE ATTO-
oraon 15 m amwd auto. H avrioTaon
TWV KOAWOIWYV TTOU B XPNOINOTTOI-
NOEIC YIO T oUvOeon Oev BEAEIG va
gerepva ta 0,25 Q. YroAdyioe 1n



OIAUETPO TOU XAAKIVOU CUPMATOG
TOoU Ba XpNOIMOTTOINCEIG YIA TN
ouvdeon, AaudavovTag utroyn TIg
TIMEG VIO TNV €10IKN AVTIOTACT TOU
XOAKOU O1TO TOV TTivaka 2.2 TnG
ogAidag 50.

EqpapHOYEC apxwv d1aTAPNONG
OTN HEAETN ANAWV NAEKTPIKOV
KUKAOHATWV

8. ZTA AKPO EVOC KaAwdiou e oup-
MO OTTO XPWHMOVIKEAIV OUVOEOUE
TOUG TTOAOUG HIOG UTTaTapiag. PeU-
Mo EvTaong 1 mA dlappEEl TO KOAW-
010. K6foupe To KOAWOIO OTN MEON,
OUYKOAAOUME TO AKPO TWV KOMMO-
TIWV KOl OTA AKPO TNG CUCTOIXIOG
OUVOEOUME TOUG TTOAOUG TNG id1aG
TNG ptrarapiag. Noon €ivail n évraon
TOU PEUMATOG TTOU DIOPPEEI TN MTTO-
TOPIO O’ AUTN TN TTEPITTTWON;



9. AlaBETOUNE IO pTTATOPIA, EVA
OQMTTEPOMETPO, TPIO BOATOMETPAO, OUO

AVTIOTATEG AVTIOTAOEWYV R1=40 Q

Kal R>=60 Q, kaBwg¢ kal KaAwdia.

MPpayuATOTTOIOUME TO KUKAWHA N
OXNMATIKA avVaTTapAaoTOOoN TOU
OTTOiOU TTAPOU- O <l

olaleTal oTn OI- . ] . A
TTAAVA EIKOVA. R R2
MeTda TO KAEIOI- A %J I .
MO TOU OIOKOTTTH @

O n £vOeI¢n ToU
BoAtopeTpou gival V=6 V. Na
UTTOAOYIOE€IG:

a. TNV 1I000UVANN OVTIOTOON TOU
KUKAWMOTOG KABWG Kal TNV £VOEISN
TOU OUTTEPOMETPOU

B. TNV £évTaon Tou PpEUMATOG TTOU
Ol10ppPEEI TOV AVTIOTATN R1

Y. TNV £€VTOON TOU PEUMATOG TTOU
ol1appEel ToV avTioTdTn Ro



0. TIG evOEieIg TV BOATOMETPWY V1
Kal Vo.

10. A10OETOUME pIO JTTATAPIA, EVO
OMTTEPOMETPO, OUO AVTIOTATES AVTI-
oTacewv R1 =60 Q ka1 R, =30 Q
Kal KoOAwOIa. NMNpayuaToTTOIOUUE TO
KUKAWMOA TNG OI-

TTAAVAC EIKOVOC. S I; <i—@_
MeTa 1O KAEiOIMO Rq i1

TOU SI0KOTITN N _"‘W'_@_

EvOEIEN TOU a- Al Ro i B
MITEPOMETPOU A—WZ'—_Z’@— B
givar 1 = 0,3 A.

a. MMéon €ivail n 1Ic0dUvVaUN AVTIOTA-
on TOU OUOTAMATOG TWV OUO aVTI-
OTOTWV;

B. YITOAOGYIOE TNV TACN OTA AKpO
TOU OUOTAMOTOG TWV OUO AVTIOTO-
TWV Kal OTOUG TTOAOUG TNS TTNYNCS.




y. [Méon givail n évraon Tou
NAEKTPIKOU PEUMATOG TTOU DIOpPPEE]
KAOg avtioTaTn;

NMNEPIAHYH

[0 H mrpoocavatoAiopévn Kivnon TwWV
EAEVOEPWYV NAEKTPOVIWV KATA MAKOG
EVOG METAAAIKOU OUPHMATOC OVOMA-
CeTal NAEKTPIKO pevupa. Na va TTpo-
KOAEOOUME NAEKTPIKO PEUMA, TTPE-
TTEI OTA AKPO TOU CUPMOATOG VO CUV-
O£C0OUNE TOUG TTOAOUG MIOG NAEKTPI-
KAG TTNYNG OTTOTE OTO ECWTEPIKO
TOU ONMIOUPYEITAI NAEKTPIKO TTEDIO.
[1 To nAeKTPIKO PEUPA HETAPEPEI
NAEKTPIKNA evEpYEIa. H evépyeia auTh
METOTPETTETOI OE EVEPYEIN AAAWYV
HOPPWYV, OTOV TO NAEKTPIKO pEUUA
OIEPXETAI ATTO TOUG NAEKTPIKOUG
KATOVOAWTEG (AAUTTTAPEG, KIVNTH-
PEG, K.ATT.).




[0’Evraon Tou NAEKTPIKOU PEUMATOG
OVOMACETAI TO TTNAIKO TOU NAEKTPI-
KOU (pOPTIOU TTOU HETAPEPOUV TA
QOPTICHEVA CWHATIOIO KATA TN OI€-
AgucT) TOUG ATTO MIA OIATOMIK TOU
aywyou TTPOG TO AVTICTOIXO XPO-
VIKO d1doTnpa (TT.X. O€ EvVa OEUTEPO-
AETTTO).

1 Aia@opd SUVAMIKOU 1 NAEKTPIKN
TAOTN OVOMACETAI TO TTNAIKO TTOU £XEI
WS aApIBUNTA TNV NAEKTPIKN EVEPYEIA
TTOU METAPEPETAI TTPOG (N ATTO) NAe-
KTPOVIA KOl TTOPAVOMOOCTH TO OUVO-
AIKO @OPTIO () TWV NAEKTPOVIWV.

[d To TnAiKo TnNG NAEKTPIKAS TAONG
TTOU EQAPHOLOUHE OTA AKPO EVOGS
aywyou TTPOGS TNV EVTOON TOU NAE-
KTPIKOU PEUMATOC TTOU OIEPYXETAI
QTT0 QUTOV OVOMAETAI AVTIOTAOT
TOU aywyou.

OH avriocTtaon Twv HETAAAIKWYV
ayWwywyv, £OoOoV N Beppokpacia




TOUG dlaTnpEital oTaBepn, Oev e€ap-
TATAI ATTO TNV TACT TTOU £QUPMO-
(OUME OTO AKPO TOUG Kal ATTO TNV
EVTAON TOU NAEKTPIKOU PEUNATOG
TTOU OIEPXETAI ATTO TOUG AYyWYOUG.
O1 aywyoi autoi ovopdalovral
OVTIOTATEG.

O MNa Toug avTiIoTATES IOXUEI O VO-
MOG TOU Qu: N EVTAON TOU NAEKTPI-
KOU peUMATOC €ival avaAoyn ME TV
TAON TTOU TNV TTPOKOAEI.

[OH avtiocTtaon evog HeTAOAAIKOU
aywyou egapTaTal atrd TO MNKOG, TO
eMBadOV d1ATOMNG, TO UAIKO KaI TN
OeppoKpacia Tou.

[0 Mg pia yetaAnTtn avriotaon
MTTOPOUME VO METUARBAAAOUMUE TNV
EVTOOT TOU PEUMATOG TTOU DIOPPEEI
MIO CUOKEUN OTTOTE OVOMNACLETAI POO-
OTATNG N TNV NAEKTPIKN TAON OTA
AKPA TNG CUCKEUNG OTTOTE OVOMACE-
TOI TTOVTEVOIOMETPO.




[d2e éva KUKAWHO o€ oUVOEON OEl-
PAG ATTO OAN TA OTOIXEIO TOU OIEP-
XETAI TO i010 PEUMA WG ATTOTEAECHA
TNG ApXNS d1aTAPNONG TOU (POPTIOU.
H Tdon tTou epappodeTal oTa AKPA
TOU gival ion M€ TO afpoioua Twv
TACEWYV TTOU EQAPMOLeTAI OE KAOE
OTOIXEIO TOU WG ATTOTEAECHA TNG
apxng d1aTNPNONG TNG EVEPYEING.
e éva KUKAwWpa o€ TTapAAANAn
ouvOeon o€ OAO T OTOIXEIO TOU
gpapupoleral n idia Taon. To oAIkO
NAEKTPIKO pEUMA TTOU DIEPXETAI ATTO
TO KUKAWMA gival ico JE TO GOBpOI-
OMO TWV EVTACEWYV TTOU OIEPXETAI
aTrO KAOE OTOIXEIO TOU WG ATTOTEAE-
OMa TNG apXNS O1ATAPNONG TOU NAE-
KTPIKOU (pOPTIOU.
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Baoel tou v. 3966/2011 Ta OI0AKTIKA
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