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Metd amd T HEAETN TOV CNUEIDCE®MY KOl TOV 0OKNGEMY ALTAOV 01 0TO1EG cLVTAYONKOV
oto epyoaotnpo Hiextpwkov xvkiopdtov tov Ilavemomnuiov Avtikrg Makedoviog
TIOTEVOVE OTL 01 GTOLOACTEC O KOTAVONGOVY TNV £VVOL0 TOL NAEKTPIGLOV KOl YEVIKOTEPOL
NG NAEKTPIKNG evépyeLag. O NAEKTPIGHOS TaPOLO OV givar adpaTOS Kot opatd eival LOvo
TOL OMOTEAEGILATO TOV Elval €va QUGIKO PAVOUEVO Kol 0kOAOVOEL TOLG VOLLOVG TG PHONG .
O nAextpiopdg omoterel v KwvnTiper SOVOUN TOL  PlOpNyovomonpéVoy KOGHOV.
XPNGWOTOLEITO GTO POTIGUO TOV OTITIOV, TN O€puavon kol Yoin Tov KTipiowv, 6Toug
KIVNTNPEG Kol apeTpnteg GAAeg epapuoyés. Ot miektpikég mnyés daxkpivovior 6e 600
Baokovg THmovg : Tig ouveyovs pedpotoc ( DC ) kat tic evoliacoduevov pevuatog ( AC).
To ovveyéc pevpa etvon povig Katevhouvong, Tpaypra mov onuaivel 0Tt péet pe pio otadepn
eopd. To evalloccouevo pedpa ival SmANG katevBuvong, Tpdyuo mTov onuaivel OTL G
TAKTIKO YPOVIKA OLUGTIUOTO OVOGTPEPEL T GPOPE TNG PONG TOV.

Iotopia Tov HiAskTprouov
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AV Kol TPOKTIKA 0 NAEKTPIOUOC ¥pnoiponoteital to tehevtaio ekatd ypdvia, ivor OPmg
YVOOTOS ¢ dvvoun oamd moAd moaAoiotepa. Ov 'EAlnvec avaxkdivyov mpdTol TOV
NAEKTPIOUO, TPV amd mepimov 2500 ypovia. ZvykeKPEVa, Tapatnpnooy 0Tt ue v TP
KEYPUTOPLOV TAV® GE QAN DAIKE, OVOTTUGGOTOV POPTIO KATOWS Ayvmotng 0Ovaung, n
omoion  pmopovoe va EAkel avTiKeipeva Omm¢ Eepd QUAAO, @TEPE, HIKPA KOUUATIOL
VEAcUOTOG Kol GAAN eEAa@pd VAKA. Ot ' EAANVEC amokalovca To KEYPIUTAPL NAEKTPO, OO
10 omoio mpoNABe N AEEN NAEKTPIKOG, TOL VTOONAMDVEL TIG 1010TNTES TOV KeXpumaptov. H
HLOTNPIOONG oVt dVVOUN TopEREve €va mepiepyo @awvouevo péxpt kot 2000 ypovia
apyoTtePa, OTOV KATOL01 AALOL EpELVNTEG Apyloay Vo, O1EEAYOVV GYETIKA TTEIPANOTO. XTIC
apyég tov 1600, o William Gilbert avakdAvye, ektdc omd 10 KeYpumdpt, Kot AL VAKE to
omoio. LTopovGAV Vo, POPTIGTOVV Kot va EAkovv dtdpopa avtikeipeva. Ta vAkd avtd ta
ovOpooEe NAEKTPIKE, G€ avtifeon e To VITOAOUTA TO, OO0 OEV UITOPOVCAY VO (POPTIGTOVV
Kat Ta ovopace un niektpikd. [pwv and 300 mepinov ypdvia, opiorévol EpevvnTEG GPYLGOV
Vo HEAETOVV TN GLUTEPIPOPE O1dpopwv opticuévav copdtwv. To 1733, o T'dhilog
Charles DuFay PBpike O0tt évo KOUUATL (QOPTIGUEVODL YLOAOV, am®bovoe opiopéva
QopTIcCUEVO. copatioln, eved tpafovce GAAa. XOvtopo €ywve ovTIANTTO OTL 1 dVVOUN
andOnone Nrav eicov onuavtikn pe T ovvaun EAENG. Amd Ta mEPApATO OVTA,
TpoEKLYaY 000 OUAdES VAIKDV . T Tor VAMKA TV d00 opddwmv, &xovv mpotadel didpopa
ovopata, o propovoe va £xel emheyel omotodnmote (evydpt avtifeTtmv ovopdtoy, OTmC
Y. OvOTOA-0vom, Poppdc-votog N apoevikd-OnAvkd. O Benjamin Franklin ovopaoce
Oetikd To VAMKE ™G opddoc A Kot apvnTikd to. VAIKA TG opddag B. Ot ovouaciec avtég
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YPNGYLOTOLOVVTOL PLEYPL CTUEPTL.

Atopa,

[Mo v KeAbTEPN KOTAVONGT] TOL NAEKTPIGLOD, OTOLTEITOL VO apYICOVUE TPMOTO OTTO TNV
perétn tov atopwv. To dropo amoterel ™ Pacwkn doun tov cvumavtog. OAn 1 VAN
oynuatifetor oamd cvVOLACUOVS ATORMV. "YAN lval omotadnmote ovaio £xel ndlo kot

KataAopupavel yopo. To dtopo potaletl pe Kpookomikd mAavntikd cvotnua. Ta kopila
LUEPM TOL ATOUOV Elvail TO NAEKTPOVIN ,TO, VETPOVIOL KO TOL TPOTOVIO. TNV TPAYUATIKOTNTA,
T VETPOVIO KO TO TPOTOVIO, ATOTELOVVTOL OTO OKOUT) LIKPOTEPO COUATIOW, TO AEYOUEV,

Quarks. Inueidoote 011 10 TPOTOVIO £xel BeTIKO QOPTIO, TO MAEKTPOVIO OPVNTIKO
@opTio, EVM TO VETPOVIO Oev €xel kaBdAov poptio. Ta verpovia Kal To TPOTOVIO. GLVOLA-
Covtat, Yo vo, GYMNUATIGOVV TOV TUPN VO, TOL ATOUOV. APOV Ta VETPOVIA OV £X0VV KaOOAOL
eoptio, o mupnvog Ba gppavilel cuvolkd Betikd poptio. O aplBUOC TOV TPOTOVIOY TOV
mopnva kabopilel kot 1o €100¢ T0V GTOYEIOL GTO OMOi0 AVNKEL TO Atopo. [ wapdderypa,
10 dtopo o&uydvov mepPEYEL, G6TOV VPNV TOL, (8) TPWTOHVIK, eV TOL YpvcsoL (79). O
OTOKOG aplOuUdg evog ototyeiov 1oovtanl pe Tov apliud Tov Tpmtoviov Tov muprva. Ot
SVVOLKES YPOUUES, TOV TTapdyovTol amd To OeTikd poptio Tov TpwToviov, katevbvivovrat
pog T EEM TPog OAeC TIg KatevBivoelg . O mupnvag umopet va mepi€yel Tov 1010 aplud
vetpoviov Kol Tpotovinv, uropet dpme Kot Oyt o mapdderypa, Eva dtopo niiov meptéyet
GTOV TLPNVA TOV OVO TPOTOVIAL Ko dVO VETPOVIA, VD €va, ATOUO YOAKOV Teptéyel 29
TPOTOVIQ Kot 35 veTtpovial .

To nAexktpovio meprpépetar oe tpoyld £€m and tov mupnva. Ilapatnpnoare, 610 oynua
1, 611 T0 NAekTPOVIO amekoviLeTOl LEYOADTEPO OO TO TPOTOVIO. TNV TPOYUATIKOTNTA, TO
NAEKTPOVIO €ivarl mepimov TPelS Qopec peyadvtepo and to mpwtovio. H extipudpevn
dapeTpog tov mpwtoviov voioyiletal 6e 0.07 TPIGEKATOUUVPIOCTE TNG VTGOS, EVM TOV
niextpoviov oe 0.22 tploekatoppvploctd G ivicac. Av kol T0 MAekTpOvVio &lval
peyadvtepo oe péyeboc, 1o mpwtdvio £xel 1840 popég peyoarlvtepn pdlo. Xuykplrikd Ue To
NAEKTPOVIO, TO TPMTOVIO ATOTEAEL COUATION TOAD HeYAANS palac. A@ol 10 NAEKTPOVIO
Exel apvnTIKO QOPTio, 01 TAPAYOUEVES OVVOLIKES YPOUUES KotevBhvovTal TPog Ta PEca amd
OAeC TIC KATELOVVOELS EVD GTO TPOTOVIO TPOG Ta EEW.

HAextpovio

Mpwrévio
* - Netpovio

Xynua 1. Ta tpio KOpro pépN €vOg aTOLOV .
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Tpoxnéc HiekTpoviow

e éva, ATopo, N KA TpoYLd NAEKTPOVI®MV UTOPEL VO TEPLEYEL EVO GLYKEKPIUEVO UEYIGTO
apOud niektpoviov (oyfua 2), o onoiog wwodtar pe (2N?), émov N eivor o apOpdc g
tpoyric. ['a mapdoetypa, n TpdOTN TPOYIE CLYKPATEL TO UEYIGTO UEYXPL HVO NAEKTPOVIOL:

2x(1)% 2x1=2

Symuo 2. Tpoyléc niextpoviwy.

H de0tepn tpoyd dev umopel vor GUYKPOATHGEL TEPIGCOTEPA OO OKTM NAEKTPOVLIAL:

2x(2)*n2x4=38

H tpitn tpoyd dev pumopel va cuykpatioel mepiocdtepa amd 18 niextpdvia:

2x(3)’n2x9=18

H tétaptn xou n wé€umtn tpoyid dev Umopohv Vo GLYKPATHGOVV TEPIGCOTEPO Omd 32
niextpovia. Tprovtadvo eivar ko o péY1otog aplfuodc MAEKTPOVIOV Yol OTOLOONTOTE
Tpoytd. 2 X (4’2 x 16 =32

Av Kot TOALEG POPES O TPOYIES amekovifovTal EMmEdEs , GTNV TPAYLATIKOTNTO OVTEG
elvar tprootdotates . Ta nAeKTpOVIOL TEPLPEPOVTOL UE TOCO UEYAAN TOYOTNTA, £TGL MOTE
oynuatiCovv otolfadeg yopw omd tov mupnva. o 1o Adyo avtd, ot TPOYLES T®V
niektpoviov cuyva arokaiobvtol kot otolPddec | Aowol. Otav Eyovpe dvo onpeia OTOL
010 éva onueio o NAEKTPOVIA VITEPTEPOVV amd TO GAAO TOTE AEUE GTNV MAEKTPOAOYiN OTL
avtd o 000 onpeia Tapovsldlovy dLIPOPE FVVUPIKOD 1) TAG. XTNV NAEKTPOAOYiN AVTO
10 péyebog ovuPoriletan pe U 1 V.Av pe kdmoto tpdmo evGovpe avtd to onueio Kot
dMOoOVUE Eva <<OPOLO>> oTa NAEKTPOVIA TOTE 0VTA Bal apyicovy va <<TpEYOLV>> Yid, Vo
CLOUTANPOCOVY TG Kevég 0Oéoelg oto onueio Omov vmapyxet EAAewyrm. Avty n
IPOGAVATOMOUEVT] Kivi|on NAEKTPOVIOV TTPo¢ pio. Katevbuvon ovoudletor Evraon Kot
ovuPorileton pe | . Tlpémer Aowmdv yia va. Exovpe por] NAEKTpovi®V vor £YOLUE Kol Evol
<<Hpopo>> ko PEPara dtapopd duvautkov. Ta VAKA AouTdV TOv ETLTPETOLY TNV POT TOV
nAextpoviov ovopalovion ayoyot.

H e€wtepuc otodoa evog atopov eivar yvoot) o¢ otoldda cBévovs. Ta niexktpdvia,
¢ otolddoc avtng ovoudlovroal nhektpdvia oBévoug . H otolfada oBévoug dev pumopel va
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CLYKPOATNGEL TEPIOCOTEPA ATO OKTM NAekTPOVIa. Ta nAextpdvia oBévoug givar avtd, To
omoio evOlUPEPOVY TEPIGGOTEPO GTN UEAET TOV NAEKTPIGHOV, ENEWON TO NAEKTPOVIO, AVTA
e€nyovv 1o meplocdTEPO omd TO. NAEKTPIKA @oavopeva. [a mapdderypo, &vag aywyoc
amoTeAEL, YEVIKA, VAIKO e Eva 1 000 NAEKTPOVIOL 60EVOLG. ATopa e €va 1 000 NAEKTPOVIL
o0évoug etvar aotadn Kot mopéyovy o NAEKTPOVIA avTd, e Alyn tpoomtddeta. Ot aywyol

elvar vikd ta omoia emitpénovy e0KoAa T pon NAEKTpovieV o010 HEGOL avTdv. Otav va
dtopo dwabétel povov €va 11 VO NAEKTPOVIO, GOEVOVC, TA NAEKTPOVIOL OVTA GUYKPATOVVTOL
YoAopd 6To dTopo Ko amodidovror bkoAa Yo por pevpatog. O dpyvpog, 0 YaAkdg Kot 0

YPLOOG TEPIEYOLY €val LOVO MAEKTPOVIO G6BEVOVG Ko amoTeEAOVV e€aPETIKOVE ay®yong
0V MAeKTpiopov. O dpyvpog gival 0 KAADTEPOG PLGIKOG AYWYOS TOV NAEKTPIGUOV, EVED
aKOAOLOEL 0 YOAKOG, O YPVGOC KOl TO AAOVIVIO.

Po1 HAiektpoviwy

To mAexktpikd pedpa amotedel pon mniektpovimv. IMoapdyetar, Otav €va eAlevbBepo
NAEKTPOVIO TTPOEPYOUEVO OO KATO10 ATOLO, OECEL EKTOG TPOYLAG TO NAEKTPOVIA EVOC AALOV
atopov . Otav kamo1o dtopo meplEyetl Eva Kot Lovadtkd nAeKTpovio 60Evoug, 10 NAeKTPOVIO
ovto amelevbepwvetal VKON, OTOV TPOGTEGEL TAVM TOL KATO0 GAAO MAektpovio. To
TPOGTIMTOV MAEKTPOVIO TOPEYEL TNV EVEPYELL TOL OTO OMEAELOEPOUEVO MAEKTPOVIO.
Axolo00m¢, T0 TPOGTIMTOV NAEKTPOVIO TTOPAUEVEL GE TPOYLL YOP® OO TO ATOLO, EVA TO
omeAeVBEPOUEVO MAEKTPOVIO Kiveltow eAevBepa TPOC cLYKPOLOT UE KATO  GAAO
niextpoévio. To 1010 @ovouevo umopel KATO0G VO TOPATNPNGEL GTO TOLYVIOL TOL
umaapoov. Eav n xwvoduevn umidMoa g otékoc mpookpovoel omevbeiag mévo oe pio,
akivntn umida, tote 1 evépyela g TpMOTNG Umihiag petadideton otn oevtepn. H axivnn
umilo, Toipvovtog TV TEPIOCOTEPT QIO TV EVEPYELN TNG KIvovuuevNC, apyilel va kwveital,
EVOD 1 TPOCTIMTOVCO, UITIALN OTOUATA . MEPOG NG EVEPYELNG TNG TPOCTIMTOVGUS LITIALOG
HETATPETETAL KATA TNV TPOSKPOLoT o€ Bepuotnta. Me tov 1010 TpOTO, EPOC TNG EVEPYELOG
TOV TTPOGTIMTOVTIOS NAEKTPOVIOL HETOTPETETOL KOl 0VTO 6€ Beppotta . Avtdg elvar Kat o
AOYOG, Yoo TOV 0moio €vag aymyog mov dwuppéete amd pevpa, Oepupaiveron. Edv d1€ADet
vrepPoMrd peydro pedpa péco amd Evav aywyo, TOTe N mopoyouevn vrepOépuovon Oa
KOTOGTPEYEL TOV ay®YO Ko vOEXETOL VO TPOoKANDel Kivovvoc mupraytdg.
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TayvtnToe peopoTog

Av vroBécovpe 6Tt uTOPOVILE VO OMOGTACOVE KATO10 NAEKTPOVIO 0mtd TOV ay®yd Kot
Y ovoryvopion to Bayovpe kékkivo. Eqv tav duvatod va mopatnpriocovpe Ty tpdodo Tov
niektpoviov awtov, Kabmg petaPaivel amd dtopo o dropo, Ho dwumiotdvoue 0Tl Kiveitan
apketd apyd. Ymoloyileton, Ot Y évroon pevpotog 1 A, €va nMAEKTPOVIO KIVEITAL UE
TaYVLTNTA TEPITOV 8 EKATOCTA TV pA . QGTOCO, 1) SEYEPCT) TOL NAEKTPIGLOD peTadideToN
eEapeTikd ypnyopa. Oewpodue mpog otiyun OtL £vag GCOAVOS €ival YEUATOG UTOAGKLOL
nivyk-ntovyk . Edv éva pmoidxt e€avaykacbel va e16éA0el oty pia dkpn 1oV GOANVA, TO
UmaAdKL otnv GAAN dkpn tov cwAnva o eCovaykoacOel vo eE€AOBel. Kabe @opd mov
eloépyetor £vo umaddKt 6to vl dkpo, TOTE KAmolo umaldkt eE€pyetat amd To AAlo dkpo. H
{010 apy” 1oYVEL Kal Yo TO. OIGEKATOUUDPLN NAEKTPOVIA TTOV pEoVV GE Evay aymyo. Otav
EVo, NMAEKTPOVIO EIGEPYETOL GTO £VO AKPO TOV AY®YOV, £vO NAEKTPOVIO €EEPYETAL OO TO
Lo dicpo.

IMa va omuiovpynBet por| pedupatoc ce éva KOKA®U, Oa Tpémel vor vAPYEL KATOD,
KAewot) owdpoun . ‘Eva 161010 KOKA®UA cuyva amoKaAeitol KAEIGTO KOKAMO, ETEON N
YN 16yxvog, ot aywyol kot 1o eoptio oynuatiCovv €va kAelotd PBpdyo. X10 oYNUA, O
Aaumtipog etvon to goprtio.

o moAAd ypodvia, Bewpodoav OTL M TayLINTO TG MAEKTPIKNG O1Eyepong €xel 10
Beopntikd O6pro twv 300.000000 pétpwv avd devtepdAenTo, dNANOT NG TOXOTNTOS TOV
eT16S. Qo1d660, TPOGPATH OmTodelYONKe OTL N NAEKTPIKT OLEYEPCT OTNV TTPAYUOTIKOTITO
LETAOIOETAL TAYVTEPO OO TO PMC. OemPNoTE Eva VITOBETIKO KAAMO0, UKOVG aPKETOD VoL
ToAiEel ™ yn 10 eopéc. Edv oto éva dkpo cuvoebel pia mnyn 1oy0o¢ pe va S1oKOmTTn Kot
0T0 GALO AKpO €vag Aaumtnpog , TOte N Aauntnpoc Oo avayet ekeiv) akpiPdg ™ otiyun
mov Oa KAeicel o droukomNG. [ va dlavocel 1o g v mepipeTpo g ynS 10 eopéc,
ypedletan mepimov 1,5 devtepdiento.

To peopd ToEIOEVEL TUYVTEPA UTTO TO OMC




Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov
Ola to peyédn €xovv pio povada mov Bempeital Gov HETPO GLYKPIOTG .
Mo v pétpnon avtodv TV HEYEB®V YPNCILOTOIOVUE OPYOVO LE O1APOPES LOPPES TTOV
Ba yvopicete and to mpdTo £pyacTnplokd uddnua . Ta nAextpkd peyédn etvar kowd oe
0AOKANPO TOV KOGLO.
To Volt

H tdon opileton w¢ n niextpeyeptikn dovoun ( H E A ), n omola 0Bl ta nAektpoHvia
LECH TOV Oy@Y®V Kot YU ovTtd oLyva avapépetol Kol ¢ niektpikn mieorn. ‘Eva Volt
AmOTELEL OTOTOVUEVO SLVOUIKO, Yoo TNV Topaymyn épyov evog Joule amd @optio evog
Coulomb.AdOnke avtd to 6vopo mpog Tiuny tov Alessandro Volta o omoiog epgvpe v
TPAOTN YoAPovikny o)A and ynukd otoyeia. Exeivn n omAn Beopnnke mpdtumn kot
Bewpnnke 6T €xel 1 Volt. Emeidn oe 6Aha og peyén yia va cuykpivoupe Katt Exovpe vl
onueio avaeopdc €10l Kot 6TV TaoT fewpeite cav onUeio avapopag 1 yn , N omoia Exet
duvapkd undév. Aéue domdv 6t oto diktvo pag ot Egovpe 230 Volt wg mpog ™ yn.
Avto mov wpénel va Bupdote glvor 0TL 1 Tdom dev péel. e Eva NAEKTPIKO KOKA®UA, 1) TdoN
OVTIOTOLEL oTNV TiEon €vOC VOPAVLAIKOD cvotnuatog . Edv meite 6t1 n 1dom péel og Eva
KOKA®UO, givon cav va Aéte OTL 1 migom péel péoa og éva coinva. H mieon wbel 1o vepd
Héoa 6To GOANVa Kot 0ev glval opB6 va Aéte Ot M mieom péel péca 6to coinva. To idto
oyveL ko yu v tdon. H tdom mpokaiel o pedua péoa otov aywyd, aAld n tdomn dev
PEEL LECO GTOV Oy MYO.

To Coulomb

To Coulomb amotehei povado pETpnong e ToodOTNTOC TOV NAEKTPOVIOV (NAEKTPIKOD
poptiov). Eva Coulomb mepiéyet 6.25 x 108 1 6.250.000.000.000.000.000 niektpdvia.

Mo v koAdtepn avtiinyn tov aplBuod TV NAEKTpOVIMY, TOL TEPLEYOVTOL GE £V
Coulomb, cvykpivete ) oyéon peta&d evog devteporéntov Kot 200 SIGEKATOUUVPI®VY
etwv. H ovopacia Coulomb 666nke mpog tiunv tov I'ddiov emotiuova Charles Augustin
Coulomb, o omoiog élnoe mepi to 1700. O Coulomb mepapatiomnke pe NAEKTPOGTUTIKG,
eoptia Kol avéEMTLEE €va VOO GYETIKOL e TNV EAKTIKY] Kol ommOntiky dovoaun petald
avtdv TV eoptiov. O vépog avtdc, yvwotds o¢ vopog tov Coulomb vy to
NAEKTPOOTATIKA QOpTio, INADVEL OTL 1] SOVOUN TS NAEKTPOGTOTIKNG EAENG 1 dmwong etval
(eVBE€®G) avaAOYN TOV YIVOUEVOL T®V SVO OVTAOV POPTIMV KOl OVTICTPOP®OS OVAAOYN TOL
TETPOYDOVOL TNG UETOED TOVG ATOGTOONG.

To Ampere

H ovopacio Ampere 860nke mpoc tiunv tov emothiuova Andrie Ampere, o omoioc énoe
nept ta. AN tov 1700 €mg T1g apyéc tov 1800. O Ampere gival meptocdtepo YvmOGTOG Yia
TG £pYOGieG TOV oTov nAektpouayvntiond . To Ampere (A) opiletan ¢ éva Coulomb ava
devteporento. Tapatmpnoate 6tt 0 0plopodc Tov Ampere gumAékel T HovAado HETPNONG
evoc mAektpwikov upeyébovg, 1o Coulomb, kair ™ ypovikn povada pétpnong, To
devteporento. To diepyduevo amd Evav aymyd pedua oovtor pe Eva Ampere, dtav and
KGmo10 onueio Tov aywyov dipyeton Eva Coulomb ava devteporento. To Ampere amotelel
HOVAda HETPNONG TG TOGHTNTOG NAEKTPIGHOV (£VTAOTG PEVUATOC) TOV JEPYETOL OO EVOL
kokhopa. To ypappota |y v €viaon pedpotoc ko Ay ta Amperes,
YPNOOTO0VVTAL KOl TO OV0 G€ OAYEPPIKES GYEGEIS TOL EKPPALOVVY TN POT} PEVUATOC.
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To Ohm

Q¢ niektpikn avtictaon opiletal 1 OVGKOAIR TOL GUVAVIAVE T MAEKTPOVIA OTAV
wepvave péco amd €va aywyd. Xmpig v MAEKTPKN ovtictoon OAo Ta MAEKTPIKA
KukAopoata Ba Mtav Bpayvkuokidpota. To Ohm oamotedel ) povado ugtpnong g
avtiotaonc. H ovoposio avtr 060nke mpoc tunv tov I'eppavod emotuova George S.
Ohm. To ocbuporo mov ypnoyonoteital yo Ty avaropdotacn tov Ohm, gival to ypdaupo
Q. To ypaupo R avimpocsmrevel v ouikn avtiotaon otig adyefpikéc oyéoels. 'Eva Ohm
OVTITPOCMTEVEL TNV OVTIGTOOYN, TOL EemMTPENMEL TN pon peduatog 1 Ampere, otov
epapudletar taon 1 Volt. Olo ta niektpikd @optia, 0nwg m.y. otoyeio Oéppavong,
Aounmpeg Kk T A petpovior o Ohms. H mAextpikr avtiotaorn eival cuvdptnon
Tapayoviev oo Ba dodue ot cuvéyetla. [ o akoun eopd emonpaivoope 6Tl To pedULQ
akoAovfel Tovg vopovg g evong. Ot apopd v NAEKTPIKY avticTaom 10 pevpa Ha
oKOAOLONGEL TOV <<OPOUO>> e TNV AYOTEPT avTicTaoT Yot uotKd eivon o €0KOAOG .

OPI'ANA METPHXHX

Métpnon onuaivel o aplBuog tov povadmv cOUP®Va. e VTV Tov Bewpeitat TpdTLMN.
Ta niextpucd pey€dn eivon pey€bn ta omoior LETPOVLVTOAL KO O LOVADES TOVG €1Vl KOWVEG
o€ OA0 ToV KOGUO. [0 TIG LETPNOELS OTEC YPNOLUOTOLOVUE OpYovaL e OLAPOPES LOPPES TOL
omoia yopilovtor 6e dvo UEYAAES KATNYOPlES, TA AVOAOYIKA Opyavo Kol To ynelokd. To
avoloywka yopaktnpilovion omd Eva deiktn (BeAdva) Kot po kKAMpoka £vOElEng TILdV Kot
To YNeLoka ometkoviCovv 1o péyebog aplbuntikd ce 006vn mov VILAPYEL TAVED GTO OPYAVO..

ANAAOI'TKA OPT'ANA

Mdvipog payvifmg

Kivnré rmvio

Ecwmtepikn doun avaloyukod opyavou
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Baoilovtotr oty apyn 6Tt o1 opdvopotl poyvinteg amwbodvtor Hetald Toue. ZuvOoEovTog
T0 OpYOvVO 6TO KOKA®UA SEPYETAL 0O TO TNVIO TOL £val PEVILA TO OTTO10 ONUIOVPYEL YOP®
ToV €va poyvnTiko medio. Bpiokopevo Eapvikd Eva payvnTtiko medio péoa oe éva GALO Kot
pe tétola 014t TETOW MGTE Ol OUMVVLOL HOyVIATES va. BplokeTal 0 £vag OméVaVTL GTOV
dAAo, n Berdva petaxkiveite avaroyo mavto pe to péyebog 1o omoio petpd. Ioyvpotepo
PEVIO ONUAIVEL 1OYLPOTEPO HAYVNTIKO TESI0 KOl GUVETMG peyoAvtepn omokion. Ta
aVOAOYIKE  Opydva 7OV  YPNOCLLOTOIOVUE OTO EPYOCTAPO Kol &ivar kabapd  yio
EKTTOOEVTIKO GKOTO dLoBETOVV Kol VOl EMAEKTIKO O1KOTTTN Yo aAdoyn] KAipakoc. O Adyog
TOL LIAPYOLV Ol KAIUOKES €ivar yio vor £yovpe peydlo €upoc pétpnong tov ueyéhouc.
Katd v pértpnon emdéyovue 1 péylotn kAipoko mov owwbéter to O6pyovo yiati To
uéyebog mov Ba petprioovpe pa eivor ayvooto. Koatdmy kateBdlovpe kKipaka £m¢ 6tov 1
BeAdva mepaoel To pHEco ¢ ddpouns e ( ympic va teppatiost ). Av couPel ovtd ko
vrdpyel youniotepn kAipoxka dev kateBdlovpe aAAn. Katd v petafoir] tov dakdm
and peydAn oe pkpotepn kAMpoaka 1 Peddva petatomiletor mpog ta deEd, T0 pEyebog
Opwg 0ev aAAALEL. Ot KATHOKES DITAPYOLV Y10 VO TPOCGOPUOGOVE TO OPYAVO GE £VOL TETOL0
edcuo ®ote t0 pEyedog va givarl HETPGIHO , EVAVAYVMOGTO UE OGO TO OLVATO UIKPOTEPO
oc@dAua. Baoikn mpoimdBeon pv ) pétpnon (6tav 10 kOKAmuo gival avevepyo) ivat o
undeviodg tov opydvov amd o Pida n omoio Ppioketar oto pécov tov. Ta Opyava
dBétouy éva kaBpéntn 0 0moiog YPNOIUEDEL MOTE KATA TNV avAyveon (evepyd KOKA®UQ
TAE0V) TO €10®A0 NG PEAdVOG va unv 10 BAEmovpe otov KaBpéptn mov onuaivel PAEmovue
K&OeTo TO OPYAVO KO O)L VIO YOVIO, Y10, EAQYLGTOTON|COVLE TO GOAALLL.

BOATOMETPO

Avoroyiko BoAitouetpo GANZ HLV-2
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To PBoAtopetpo eivar €vo Opyavo mov HeETPA TNV dSo@opd Svvopkoh pHeTald Ovo
onueiov (tdom) Exet éva toMyuo pe dvo dkpa 10 omoio 01b€tel TOAD LYNAN UK
avtiotaon Kol TOAAEG omeipeg pe moAd pikpn owtour). To Popnyovikd mpodTLvmo eival
20.000 © avé Volt oto DC (cvveyég pedpa) ko 5.000 Q ava Volt oto AC (evoracodpevo
pevpa). Ta avaroyikd BOATOUETPO TOV YPNCLOTOOVUE GTO EpyacTnplo peTpdve kot DC
kot AC . Xvvdéetar mdvto mepdiinio 610 @optio, cLVOEOVTAS TO £va GKPO GTO &val
onueio kol t0 GALO dKpo TOL GTO OeVTEPO onueio mov BEAovue Vo PETPICOLUE TNV
dpopd SLVOLKOD, Yo TapAderypa ota dkpa evog Aauntipa. Katd tv cuvappoidynon
eVOG KUKADOUOTOG BOAEVEL Y10 TPAKTIKOVS AOYOVS VO, TAPAUEAOV L TOL BOATOUETPOL KOl VOL
TO. GLVOEOVLE LOMG OAOKANPMDGOLE TO KUKA®UA. Ta BoAtoueTpa mov dtabétovpe £xovv
técoepig KAipokeg 60 V , 120 V, 300 V kar 600 V . O apBuodg g KAlpaKag pog ogiyvet
NV UEYIGTN TN TOV pey€oug mov petpdue. Andadn av n Berdova Bpicketon akpiPdc 010
TEPLLAL TS OLOPOUNS TNG Ko EYovue TOV OloKkoOmTn oty B€on 120 V onuaivel 6Tt ekeivi
otiyun petpape 120 V . H BaBuovounon g kiipokog eivor ypoppikt. Av oniadn otnyv
wponyovuevn mepintoon M Pekdva Ntav akpPog ot péon Ba perpovoape 60 V .0t
KMpaxeg kabiotodv ta Opyava mo gvédkta. Ocov agopd t0 cuykekpluévo lval cov va
EYOVLLE TEGTEPQ OLAPOPETIKA POATOUETPO.

BoAtdperpo
: : 3000; /

&

Maxdmrmng emAoyis

+©

ToviCovpue 0TL KaTd TNV EMAOYN TNG KATAAANANG KAipaKag To0 puéyefog mov petpdue dgv
aAiraler. [lpoomaBovpe va @épovpe v PeAdva 660 10 duvatdv Mo JeEd ympic va
teppotioel. Mnopodue vo katefdalovpe kKAipoka o6tav gival evepyd 10 KOKA®UO Y®PIg
Kavéva Kivduvo. Zto ToumAd Tov opyavov vrapyel tepintwon katd v Paduovounon va
elvol TINpoG avenTUyYUEVES OAEG 01 KAILOKEC

300 .

30

Vv

600V 5mA 120k&2
300V bmA 60k

A 120V 5mA  24kQ (€
GANZy )y BOV 10mA  BK®
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Avaroya pe v khipoko mov emAégape mhpe otnv aviloyn Pabuovounon kot petpape
t0 péyebog . Yrdpyel mepintwon opmg va ivar ovo povo avertvypeves. H 60 V ko 1 300
V . H BaBpovéunon tov 60 V kordrtel kot tov 120 V oc aképato vrororianidco " '
mopdderyuo oav PBprokouacte otnv kipoka 120 Vo xor dwPadloope 50 V. ommv
BaBuovounon twv 60 V , 1o péyebog eivan 100 V . To 1610 copPaiver kat pe T vrdAouteg
dvo kAipakes. To BoATOUETPO AOY® TNG VYNANG ECOTEPIKNG TOL avTioTaomg Oempeitatl OTL
dev dwuppéete amd pedaL.

To 1610 KOxhopa 6mwg 10 cuvapporoyovue og mnyn DC.
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AMIIEPOMETPO

Avaroywo aumepopetpo GANZ HLA-2.

To aumepduetpo avtifeta and 10 POATOUETPO amoTeEAEl £vol OpyovO TOAD YOUNANG
oKNg avtiotaonc. Awbéter éva tolMypa pe dvo dxpo Kol Alyeg omeipeg UEYOANG
dlatoune.

Apmepoperpo DC

o D,
o

-—f\/\/\,——«/\m—l—«/\/\r
Rsm RsH2 Reus
) v

Xpnowomoteitat yuoo Ty UETPNON NG EVTACTC TOL JSPPEEL VA, POPTIO KOl GLVOEETOL
navto_og oepd. H tomikn i e ecotepikng avtictaong evog auUmeEPOUETPOV givat
pikpotepn tov 0,1 Q . Adym g xapunAng tov avtictaons Bempeitar 0Tt dev Tapovcldlet
TTOOoN TdoMng ote Gkpa TOov, ONAadn cav évag aymyos. Iloté dev cuvodovpe éva
auUTEPOUETPO GE onueia Tov £xovv dopopd dvvaptkov. Ymapyel Kivouvog yio Tov ypno
Kol cLUYYPOVOS KivOuVog KOTAGTPOPT|G TOV 0pYdavov. To aUTEPOUETPO TOV YPNGLLOTOIOVLLE
OTO €PYACTNPLO OOETOVY KOl QVTA TEGGEPLS KMUOKES Yo TOLG 1010VG AOYOLG TOV
avorbOnkav mpv. Ta cuvééovpe TavTo KATA TNV GLVAPLOAOYNOT EVOC KUKAMUOTOG Yol
TPEMEL TO PELUA TOV POPTIOV TOV BEAOLE VO LETPNCOVUE VO TEPVA Kol péca and To
aunepopetpo . Onwg oto PoATOUETPO €TOL KOL OTO OUTEPOUETPO LITOPOVUE VO
KatePdlovpe KMUOKEG 6€ EVEPYO KOKAMLAL.

12
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AmAovoTepT SuvaTi GHVOEST] AUTEPOUETPOV LE MUIKT] OVTIGTAOT).

To 310 KOKA®pa 6Tws To Guvappoioyovue og Ty DC.
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BATTOMETPO

u

&

Avoroywo Battopetpo GANZ HEWA-2.

To Pattoperpo eivor €va Opyavo mov cuvovalel pétpnorn ovo peyebov, tdong Ko
évtaonc. [ avtov 10 Aoyo dabétel dovo aveEdptnta TVAlypata . Avdpecsa oto dKpa TOL
TUAlypatog Tov BoAtoueTpov vdpyel To cOUPoro U ko tov apmepouetpov 1o I [ xdbe
GKpo TV dvo TVAMYHATOV £xEl 6TO TANL TOL €va aotepioko (*) | . IMa va €yovpe évoeitn
pémel va. cuvdedovV cmoTd Kot to. dSvo TVATYHata. To PattoueTpo petpd amevbeiog v
160 o€ Pdatt (W) T0V OpTiOL OTTOV TO GLVOEOLLLE.

(g « Finvio Tdons » J)

Iinvio
pEvHGTOS

Zymuatikn topdotacn PattOUETpov mov TEPAaPavel dvo mnvia, Eva yia Téor Kot Eva
Yo €VToo -

14
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H ocvvdeon avtod tov opydvov eivor vrepPoAikd amAr av akoAovOnocovue Tpion amAd
Brinata. Oa TAPOVUE TNV ATAOVOTEPT TEPIMTMON UETPAOVTAC TNV 1GYV GE &V AOUTTHPO
Yo va, £X0VHE Ko OTTTIKEG vOEilelg .a) Xvvoéovpe to TOAYHa (1) Tov aumepoueTpov (Tov
BattopeTpov) cav va mpoOKeIToL Yo Vo omAd aUmePOUETPO Kot KAEivovue to Bpoyyo (av
EVEPYOTOGOLLLE TO KOKA®UA B0 S10mOTO®COVUE OTL O AAUTTPOS ovAPEL Yopis OUmS va
petokiveiton n Berdva tov Pattopetpov ) . B) Iaipvoope éva kovid KaAdOo Kot
BpoyyvKuKAMGVOLLE TOVG OKPOJEKTES TTOL EYOLV TOV aotepioko ((* ) . Me avti TV Kivnon
ovvoEovuE £va AKPo Tov PoATopeTpov o€ £va AKpo Tov Aapmtipa. v) [Haipvovtog Eva
GALO KOAMOO COPAOC LEYOADTEPO OE UNKOG KOl GLVOEOVTOS TO , OTO UOVO KEVO TTAEOV
aKPOOEKTN TOL 0pYavoL ( TO GALO AKPO TOV TUMYUATOC BOATOUETPOV ) KOl TO GLUVOEOLLLE
LE TO OEVTEPO AKPO TOL AQUTTIPOA.

o) ZOVOEGT TNVIOV AUTEPOUETPOV TOV PATTOUETPOV ( GYXEQ10) .

a ) [Ipaktikr cuvdecporoyio TpdTOL PHOTOg
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B) BpayvkukAmvovpe pe Eva Kovtd KaAm®Olo TOLG OVO AKPOSEKTEG TOV EXOVV TOV
aotepioko ( oy€o0 ).

B) [paxtik® cvvdesporoyio devTEPOL PriaTog.

16
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v) Zvvoéovpe Kol T0 0€0TEPO GKPO TOL TLMYLATOG TOV BOATOUETPOV.

v) [paxtiky cvvdesporoyio Tpitov Prnatog.

Ag voBécovpe OTL PETE TNV GUVOEST] TOV TLAIYHOTOC AUTEPOUETPOV ( LETE TO TPDTO
frua) moipvovpe dvo KOAMO Kot T0 GLVOEOVIE GTO TOUAYUO BOATOUETPOL KO KOTOTLY
ot dkpa Tov Aountipa. H cdvoeon avtn dev Bewpeitoan AavBacuévn ko 6to 0pyavo Ha
Exovpe £vOeln Kavovikn. Oa STIGTOGOVUIE OU®G OTL TNYOIVOLV TPOG TNV KATAVAAMON
téocepa KoAmOw. Me 1o BpoayvkdkAopo tTov 0vo aotepiokmv (To omoio yivetow yia,
TPAKTIKOVG AOYOUC) Ba O10MIGTAOGOVLE OTL TNYAIVOLV TTPOC TNV KATAVAAMGT Tpiot KOADOLOL.
[Tépav TOL EKTAIOELTIKOD UEPOVS, VIAPYOVV MAEKTPOAOYIKEC EYKATUGTAGES OTOL TO
Opyova EAEYYOV OEXOVV TTOAD OTd TIG KOTAVAAMGELS. 2G YVOGTO LITApYoLVV TpElS factkol
Kavoveg mov dlaKpivouy ol VY] NAEKTPOAOYIKT €YKATAGTACT|. Ac@dAiein, KaiooOncia
KOl OUKOVOLQL.

Tnv 1 TOKTIKN Y100 TNV GLVOECUOAOYIM AKOAOVOOVE Y10l OTOOONTOTE POPTIO KO OV
poc CnmBet . Ymapyer evoeyduevo to @optio va unv givor poévo éva kot vo, givor 6vo
AOUTTAPEC M TPES AQUITAPEG 1N OKOUN KOl £vO OAOKANPO MIKTO KOKA®UO. XTOV
ovuPoAopd Tov PatTOUETPOV G6TO GYEO0 (drabétel T€aaepa dkpa) otnv opllovtio Béon
Bpioketal mavto 10 TOMYUO TOV QUTEPOUETPOL Kol KAOETO TO TOMYUO TOV BOATOUETPOV .
Kotd v cvvaproidynon omotovdnmote KukAmdpatog BoAevel va Eekvdpe omd Eva akpo
™G TYNS oLVOEOVTAG OA T apTEPOUETPA ( OKOUO KOl TOV PATTOUETPOV OV VILAPYEL) Kot
T Poptia E0¢ OTOL KAeicovpE TO Bpdy0 EMOTPEPOVTOG GTO GAAO GKPO TNG TNYNG Kot
KOTOTLY GLUVOEOVE TEAELTAIN TO OTTOONTTOTE POATOUETPAL.

210 BattopeTpo £yovpe emiong téooepic BEcelg Tov emAektikov dlaxkontn 48 , 120, 240
kot 480 , o omolog emepPaivel pdévo oto mvio ToV POATOUETPOL .ZTO TOUTAO TOL OUMG
Eyovpe pua povo avemtvypévn kKipoka , oamd O émg 120 .

17
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Un € Umax

48V 2W 120V 16k
120V 5W 240V 40kQQ
240V 10W 480V 80k
480V 20W 600V 160k

ELTST 8 Mmx o090 IN5A Imax=7A 16ms2  4uH 40.60 4LOOHz
MADE IN HUNGARY 15996

5~ — %

o

‘Etot Aowmdv vdpyet £vog pikpog Tivakos 6To LEGO TOV OPYAVOL OO OTOV EPUNVEVOVLE
OtL av &yovpe Tov dokomtn oty 0€on 48 10 péyebog mov perpdpe to morloamiacidlovpe
eni 6vo, av givar otn B¢on 120 to moAramAacialovpe eni mévte oty 240 eni déKa Kot 6TV
480 emi eixoot .

Un C Umax

48V 2W 120V  16k¢S2
120V 5W 240V  4OkS2
240V 10W 480V 80k¢S2
480V 20W 600V 160k¢2

YrevOopilovpe 0Tt Yoo O Ta Opyava EeKvavtog pa pétpnon Palovpe tov oo
otV uéylot KAMpoka yoti to péyebog eivar dyvmoto. Atvoviag Taom 6T0 KUKAMUO OV
EYOLLLE YOUNAT KoL U1 ovayvootun €vOEiEn £xovpe o dikaimpa vo Katefdoovpe KApoko
oKOUO KOl oV €ival vepyo.

210 BotTOUETPO VILAPYEL £VOg EMTAEOV SOKOTTNG SVO BEcE®V GTO APLOTEPO UEPOG TOV
Kol £xel ToV GLUPOAIoUO (+ - ) . Emedn 0ev vmdpyel LOVILOG LayVITIG GTO ECMTEPIKO TOL
KOl T HOryvnTik@ medion mov dmpuovpyovviol EapTdvTol omd T CLVOECUOAOYIO T®V
ToAypdtov (- avaioyo amd mowo dxpo Oa €16éABel to pedua, Kopio dev Besmpeiton
AavBaopévn) vrdpyel TEPITTOOT TPOPOOOTOVTOS TO KUKA®UO 1 PeAdva va Teivel
avaotpoga . 'upvadvtag 1o dtokdmtn oty GAAN B€om to dpyavo deiyvel Kavovikd.

18
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OMOMETPO

x
o

st
o
ot
C
om

« .‘\‘;:;v-n-n o+

To ouopeTpo YPNGOTOLEITE Yio TNV UETPNON TNG avTicTtaons. To avaloyikd OUOUETPO
TO GUVOVTAUE TAVTIO EVOOUATOUEVO GTO OVOAOYIKA TOADUETPO. . AloBETEL EGOTEPIKNY TNYN
Y10l VO, AEITOVPYNCEL KOl TOTE OEV GUVOEOVUE £V OUOUETPO OTAV TO KOKAONO givar v
Tdon ywri eivon olyovpo mwg 0o kataotpapel. Emiong moté dev petpdue v avtiotoon
evog e€optnuatoc (T .y . po ovtiotaot) 6tav avtd ival cuVOEUEVO 6TO KOKA®U Yol Oo
nhpovue AovOacUEV €VOEIEN. XTO OVOAOYIKA OUOUETPpA YPEWLETOL UNOEVICUOS TOL
opyavov mpv ™ pétpnon ( PPoyvKuKAOVOLUE TOVEC AKPOOEKTES TOL Kol TO pnoevilovpe
and €va TOTEVGLOUETPO OV LITAPYEL TAV® GTO OPYOvo) . AvTtd T0 KAvovue KEOe Popd oV
O¢élove vo LETPNIGOVUE Y1aTE LUE TNV TAPOSO TOL YPOVOL KOl TN Y¥PNON M TAGN TNG TNYNG
T0v perwverol. OvolooTIKO TO OUOUETPO UETPE TNV TTOON TACNG OTO AKPO TOL
eCaptnuatog mov petpdpe. ‘Exovv dtaxodnt pe kAipokec mov cuvinbwg cupforilovron Rx1
, Rx100 , Rx1000 , Rx10000. H undevikn tywn Ppioxketor oty ol mAgupd TovL.
Bpayvkokiovovtoag dnAadn to dKkpa Tov aKpodeKTOV Tov 1 Beldva teivel Tpog ta de&ld
KOl YOPVOVTOS TO TOTEVGIOUETPO TNV PEPVOLUE OKPIPDOS oThy apyn TOV OPYAvVOL OTOV
etvar to undév . H khipoko oto avoAoyikd ®pOUETpo 08V vl YPOUUIKT LE OTOTEAEGHA 1)
aKpifelo TV HETPNCE®V V. UNV ivol IKOVOTOMTIKY EW0IKA OTIG LEYOAES TIUES. YTTApyovV
Vo KOTNYOPiES, TO WUOUETPO. GEPAS TO. OTOi0 YPNOUYLOTOIOVVTOL Y10, LETPNOT LYNADV
TIUDV. OVTICTAGE®V KO, TO TOPAAANAO OUOUETPO TOV YPNGUYLOTOLOVVTOL Y10 TIG YOUUNAEG
Tipés. I'evikd ta avoroyikd opdpetpo £xovv aviikataotadel amd to ynEoKd Kot Ogv
YPNOLOTO0VVTOL GUYVA. XTO €PYOcTNPlOo Oa ¥PNOIUOTOIOVUE UOVO YMOLOKH OUOUETPOL
ota omoio 1 KA{poko Toug eivon avtdpaTn .
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I'AABANOMETPO

Avoroywo yorPavopetpo GANZ GK .

To yaAPoavopetpo ivar BoATOUETPO pe TOAD peydin evoucOnoio. H BeAdva mov d1abétet
1GOPPOTEL GTO KEVTIPO KOl ATTOKAVEL OVAAOYQ LLE TNV POPA TOV PEVLLLATOC TOL TO JLOPPEEL.
‘Exet éva oakomtn pe mévie 0€oelg amd T1g onoieg ot técoepig (1, 2, 3 ka4 ) givor yuo va
pvOuilovpe v evasOncio Tov opydvov kot N TEUTTN BEGM PPoayvKLKAGVEL TA AKPO TOV.
Av 10 Pdrovue oe avtmv 1 0éom 10 Opyavo Pyaiver extodc. Xprnolomoleitor oe
KukAopato 0mov ypewldpoacte peydAn axpifea (mwy. 6o 10 YPNOUOTON|COVUE CTNV
vépvpa I'ovivetov) .

YHOPIAKA OPI'ANA

Pnoraxod morvpetpo VEMER VE 125.
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H mo e&ghypévn popoen opydvaov givor ta ynelokd opyove to onoio angikoviCovv v
Tiun tov peyébovg apduntikd. To mo onuoeiAn eivar to ynoelokd moivuetpa . Eivot
TPOKTIKA, evéMKTa, euypnota kot afomota. Metpovv tdon, éviacm , aviiotoon,
Oepuokpacia, cLYVOTNTO, YOPNTIKOTNTO TLKVAOTOV, OVTETAYM®YN Kol OTIONTOTE GALO
VILAPYEL UE TN HOPET] MAEKTPIKOD ONUATOC . YTApyYel MOAD UEYOAN YKAUO OLTOV TOV
opyavmv. Agv €ovv OAa TIC 101G dSLVATOTNTES GAAG OKOUN KO TO O OTAQ LETPOVV TO
tpia facud nAektpikd peyédn ( tdon, évraon kot avtictoon) . O pkpdg Tov OYKOG Kot Ot
duvaTdTNTEG TOL £YOVV TOL KOO1GTOOV TO 0ell ¥épt evdg emayyeApatio Teyvitn . Ymapyet
EMAEKTIKOG O10KOTTNG oL TOV BAlovpe otV avaroyn Béom pe to péyebog mov BELovuE va
puetpnoovpe. Ilpémer Opuwg vo cuvdEcovUE KOl TOVG KATAAANAOLG okpodéktes. To
ovykekpuévo mov ypnoonotovpe (VEMER VE 125 ) éyetl téooepig akpoodéktec. H 0€on
COM ( kowdg) cvvoéetor mavra. Xtnv defld Béon O6mov avaypdagetar VQ ocvvoéovpe
OKPOOEKTN OTaV PETPAUE TAoN 1 ovTioTaoTn. XNV aplotepn mhve B€on 6mov ypdoeel LA
mMA T0 GUVOEOVLUE GAV AUTEPOUETPO YO LIKPN TIUT TOV peYEBOLG. XNV aploTepn) KAT®
0éon mov ypdoer 10A 10 cvvdéovpe TAM GOV QUTEPOUETPO YioL TNV UEYIGTH TN TOV
petpd to Opyavo mov egivar 10 A . Zto dve aplotepd UEPOG VRLAPYEL £V UTOLTOV
( RANGE ) and 10 omoio 0étovpe to Opyovo oe yepokivnteg kApokeg ( 0ev 10
YPNOOTOOVUE YTl OTOV OvOolyovue TO OPYOVO UTOIVEL LOVO TOL GTNV OUTOUOTN
KMpaxa) . Eriong to mélovpe av 10 TOADUETPO TEGEL GE KATAGTOGT OVOLLOVIS Y10l VOl

Eavarertovpynoet ( avtd cvuPaivel av pEivel apkeT) OPO OVOLYTO Kl OYPTCLOTOINTO
v eotkovounon evépyewng ). Iloté dev meploTpéPovpe TOV OWKOTTY] OTAV TO
TOADNETPO ELVOL GUVIEPUEVO GE EVEPYO KUKAONA . XTO 0VOAOYIKE Opyova LitopoVLLE VOL TO
KOVOLUE OAAG GTO YNPLOKA ooryopevETAL auoTNPA 010TL TO0 Opyavo givon BEPato 0Tl Ha
VooTeEl (UL EVOEYOUEVMG UM ETICKEVAGTU) .

HAEKTPOTEXNIKA YAIKA

HAextpoteyvikd vAkd ovopdalovtal o DAIKE oV ¥PNOIULOTOI0VVTNL OTIS OpOpPES
EQUPUOYEC TNE NAEKTPOLOYIOG , OTTMG Y10l TNV KATOGKEDT AYOYADV , OVTIGTAGE®Y , ETAPDV,
TUPNVAOV UETACYNUOTICTAOV , VAIKOV Y10 TNV omoy®yn eppotntog KAT .

Ol avtd T VAIKA Yopilovial 6 TECGEPIC LEYAAEC KATYOPIES i OTO VAKA Oy®YDV
OTO VAIKE TOV OHIKOV OVTIGTACE®DV , GTO, LOYVITIKE DAIKE KOl GTOL LOVATIKO DVAIKA .

AT'QI'TMA YAIKA

Mo v KoTaoKeL] OYOYOV Kol GAA®V ayOYIUOV €EAPTNUATOV YPNCULOTOIOVVTOL
HETOAAD. G ocvumayn popen 1 o€ popen kpapdtov . Ilpémner va cvvovdlovv vynin
NAEKTPIKY Ko OepKn ay@ylnotTTo , GKANPOTNTA , AVTIOWPPOTIKOTNTO KOl HUNYOVIKT
avtoyn . O yoAko¢ elval 10 ypNOWOTEPO HETOAAO GTNV NAEKTPOAOYid YTl cuvoLdlet
YOUNAO KOGTOG Ko TOAD KOAN NAEKTPIKY aywyyotnta . To alovpivio eriong £xel vynAn
ayOYOTNTO, OTNV  OAELGN TOL MAEKTPIKOD pPeLHOTOG Kot otnv  Ogppotnta
XPNOOTOIEITOL GTNV KATACKELT] Oy®@Y®V YPOUU®V peTapopds . Otav Ppebdei otov aépa
0&EODVETOL ETIPOVEINKE , TO CTPOUN OUMS AVTO TOV ONUIOVPYEITOL TO TPOCTUTEVEL OO
nmapanépa dappwon . O poAvPdog , 0 omoiog ypetdletal TPOGOYN YTl Ol EVDGELS TOV
etvar onAntpla . Xp1oHOTOLEITOL GTOVG CLGCMPEVTEG Kl 6T NAEKTPOdL Tovg . To
VIKEMO TO omoio €yel LYNMAN OVTIOWPPOTIKY) CLUTEPIPOPE KOl TO GLVOVTOUE GE
EMOTP®OTN GAA®V HETAA®V Y10 TPOGTOGIN 0TO S1APpmoN .

Ta kpaupoato eivor TypoTo mov amoteAobvtol and Ovo Kal mepiocotepa péETaiio H
avoroyieg Toug kKabopilovv Tig 1010TNTEG TOL KPApaTog . ['evikd &yovv peyaAdtepn avioym
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Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov
Kol oKANpOTTO 0o To pEToAAo Tov o suvhEtovy . O opelyarkog (kpdpo yaAkoD Kot
YELOAPYVPOL ) amd TOV OTOI0 KATAGKELALOVTOL SLAPOPO. NAEKTPOAOYIKA EEAPTNUATA
VIOO0YES , KOYAMeS , diokol KAT. Kpdpata yodkod Kol KOGGITEPOL , Y0 TNV KOTOGKELN
PELUATOPOPMOV EAUCUATOV . AALN KPALOTO YOAKOD LE TOIKIAEC EQPUPUOYES OTTMG PAYES ,
OLAAEKTEG , MAEKTPOSI. oLYKOAANoMG KAT . Emiong dAAa xpdpato alovpuviov yio
YPOUUES LETOUPOPAS KAT .

MONQTIKA YAIKA

To povotikd vAkd eivor kokol aymyol TOv MAEKTPIKOD PevUOTOS , OMANOT OV
emrpénovv TNV o0€Aevon tov . Bpiokovtal oe otepen , vypn Kot aéplo Katdotaon . To
YOOAL, 0 apiavtoc, n piko Kot ToAAG Kepakd VAMKA PBpickovv dmelpeg epaproyE yio TV
TPOCTAGIA OO TO MAEKTPIKO pedpa . YAPYOLV Kol TOL AEYOUEVO, OPYOVIKO DAIKE 7oL 1
doun tovg givarl poplokn . Anpovpyodvrol OepLoTANGTIKA Kot GKAT|POTANCTIKE LOVOTIKA
VAMKGA Y. ETKAAVYT] KOA®OIOV , LOVOTIKEG TAWVIES , TUTOUEVOV KUKAOUATOV , OIKIOKES
OUOKEVEG, UOVMOT UETAED MAEKTPOVIKAOV €EapTNUATOV , HOVEOCT KIVITHP®V Kot
LETOGYNUATIOTOV UE EUTOTIGUO KAT .

DOOPTIA

Ol KOTAVOADGELS TOV GUVOEOVUE OTIG NAEKTPIKEG TNYEG OITOKOAOVVTOL GLYVE Ko PopTia.
Ot 1peig Pacikol TOTTOL POPTI®V 01 AVTIGTAGELS , TA TNVIC KO 01 TUKVAOTES .

Kipotio pe opikd , emoymykd Kot xopntikd eoptia yio oeaymyn TeEpapdtomy Kot
LETPNGE®V .
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Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov

Avtévoun povéda mapoyng AC kot DC tdong e petafantd goprtio .
ANTIXTAXEIX

Or oukéc aviioTdoelg amoteAobv éva omd 1o Mo ocvvnOcpéva eEQPTNUATO TOV
NAEKTPIKOV KukAoudtov. H povada pétpnong e tung pag opkng avtiotaong (R) stvon
10 Ohm (Q). H ovouacia avty 860nke mpog tiunv tov I'eppovod emotiuovoa George S.
Ohm. Ot oukéc avtotdoelc kKoataokevalovtalr o  ddpopa peyédn, tdmovg Kot
YOPOUKTNPIOTIKA, Y10 KAOE KUKAMUOTIKY] EQAPLOYY.

O1 opKég avtiotdoels GLVIOME YPNOUOTOIOVVTIOL GTO NAEKTPIKE KLUKAMUOTA Yol SO
Aoyovuc. O évac AOYyog eivar 0 TepPlopiGOg TG POTS TOL PEVUOTOS LEGU o€ Eva KOKAmuo. H
JevTEPN YPNON TOV OUK®OV OVTIGTACEDV €lval 1 KOTACGKELT KOTOVEUNT®OV TAGNC.

XPNOHOTOUDVTOG AVTIGTAGELS KATOAANA®V TILADV, uropel vo emttevyBel n omoladnmote
emBountn TN TaoNg .

OQuikéc Avtietacealc 2todspnc Twnc

O opikég avtiotdoelg otafepng TG VITapPYovVY € daPopovs THTOVS. O TEPICGOTEPO
ocvvnBiouévog TOmog eival o1 avtiotacelg avlpaka. Ot avTioTdoelg avTES KOTAoKELALOVTOL
and piypo ypoeitn pe kamowo pntiviy ©¢ ovvoeTikd LAKO. Ot avaloyiec ypoagpitn kot
pnrivng kabopilovv kot v Tun ™ okmg avtictaons. To puiypa avtd mepikieietol péca
o€ po 0K unN-aydyyov vAKoH He UETOAAKOVS akpodEKTES . Ol OVOUOGTIKEG TIHES TOV
OUK®OV ovTIoTace®mV, cuviBmg Tpocdlopiloviar amd Kamowo ypopHatiKd Kodwo. TToAAEC
avVTIGTAGELS O100€TOVY EyXpmUES AMPIOES, YO TOV TPOGOIOPICUO TNG OVOUACTIKNG TIUNG
avTIGTOONG, TNG GVOYNG KOl GE Oplouéveg meputooel g aélomiotiag. O Eyypoueg
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Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov
Aopideg avamapiotovy aplfuots . To kabe ypdpa £xel S10POPETIKY OPIOUNTIKY TIUY.

Aopn (og opukng avtiotaong avopaka.

O avtiotdoelc avOpaka eivor mOAD ONUOPIAEIS OTIC TEPIGTOTEPESG EPUPLOYES, KLPIWG
AMOY®D Tov younAoh KOGTOLG Ko NG pHeydAng owbecyomroas. Koataokevdlovior oe
TUTOTMOMUEVEG TIWEG KOl GE OVOUAOTIKN 160 . H ovopoaotikn oyvg piog avtictoomnc
eaivetonr amd 10 euokd ™G pEyeboc. Av Kail ot aviiotdcelg avipaxka otbEtovy TOALA
emBounTtd YopaKTINPIGTIKA, TAPOVGIALOVV OUMG KATO10 GOPOPO UELOVEKTNUA , 1] T TOVG
puetafailetal pe ) ynpavon kot tnv vrepbépuavon. I'evikd, n TR TOV AVIIGTAGE®V
dvOpaka avEdveTon avti vo LELOVETOL.

‘Evog dAAog TOmoc avtiotdce®v otafepng TIUNG, 01 0Toieg KATAoKELALOVTOL LE TOPOLOL0
TpOMOo €lval o1 AvTIoTAGELS EMioTp®onNG avOpaka. Ot avTIGTAGELS AVTEG KATOUGKEVALOVTOL LE
enioTpmon ¢ KePAUKNG pdPdov pe dvBpaka , avti Kamoov petdAiov. Ot avIIGTAGELS
emiotpmong avBpaka €yovv YaunAOTEPO KOGTOC KOTAUOKELVNG OMO TS OVTICTACELS
UETOAMKNG EMIOTPMOTNC Kot TOPOLSIALOVY AVGTNPOTEPES OVOYES AT TIC AMAEC AVTIGTAGELS
avOpaka .

Yrépyovv emiong ot avTIGTAGEIS LETAAAOL - YVAALOD 01 OTOIEC elval TapEUPEPEIS LE TIG
aVTIOTACELS LETOAMKNG emioTtpowonc. Katackevdlovtor amd piypo petdAiov Kot YooAlov ,
TO 07010 GTN GLVEKEW EPapUOleTan TAve oe pia kepapukn PBdorm. H tyun g avtictaong
kaBopiletor amd TV TOCOHTNTO TOV YPNCUOTOIOVUEVOL GTO Uiypo petdAiov. Ot cuvnBelg
avoyEg Kopaivovtot oo 1 % €mg 10 %.

Avtictoon 6OpUaTOG .
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Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov
Ot avTioTdoElg CUPUOTOG, KATOOKELALOVTOL e TNV TEPLEMEN CUPUOTOS, YUP® Ao
Kdmoo kepapko moprva . H Ty g avtictaong mpocsdiopiletorl amd Tpelg Tapayoves:

1. Tov 1010 TV LAIKOV TOV GUPLATOC
2. TN SIAUETPO TOL GVUPLOLTOG KO
3. T0 UNKOG TOV GUPLOITOG

QUIKEC OVTIGTAGELC NETUBANTIC TWUNC

AutAn petafAnm avtictaon and 0 £wg 250 Q .

2T LETAPANTEG OVTIGTACELS EXOVUE TNV dVVOTOTNTA VO LETARAALOVUE TNV TIUN TNG CE
€V0, GUYKEKPIUEVO EVPOC. LVVOVIAOVTAL GE SAPOPES LOPPES KOl OVOUAGTIKES TYLES 1Y DOC.
To oo cvpua givol TVAYUEVO GE Pl KUKAIKT d1dtaén Tive oty ortoio olMcBaiver Evag
dpopéac . H Ty g avtiotaong pvBuileton and v Béon tov dpopca. Av 1 cuvolkn
avtiotaom tov cVpuatog tvar 250 Q pmopodue va Eyovpe TpéG amd O €mg 250 Q . Xy
oLYKEKPIUEVN oV Ba. ypnoomolodue eival SmAn Ko €xel Tpio AKpa. XT0 HECHI0 OKPO
elvar ovvOeUEVOG 0 Opopéng 0 Omoiog evavetor pe €va akpo amd kabe ovtiotaon. Ta
deVTEPOL AKPO. TV dVO OVTICTACEWY GUVOELOVTAL GTO 0PloTePO Kot 0e&l avtiotorya. Otav o
dpouéac Ppioketor 6TO TEPUO TOV TPOC TO UEPOG TMV OKPOSEKTMV 1 avtiotaon eivol
undevikn. XVpovtac Tov, 1N ovtiotaon avédvel ®cdTov Vo TEPUOTICEL OTTOV £YOLUE TNV

HEYIOTN TIUN.
0 0

Kivntég dpouéag

Fe——2

O
o) Meaoaiog 0]

Ap|cnspégou(p()é‘c'mng Aegl6g
aKpodEKTNG aKPOdEKTNG
Ecotepikd petafintig aviictaong .
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Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov

Ot avtiotdoelg cOPUATOS GLVAVTAOVTOL GE OdPopa LEYEDN oyfuato Kot TepIPARpATOL.
[evikd, ot avTIoTAGELS AVTEG YPNOLUOTOIOVVTAL OTOV LITAPYOVV ATOLTHCELS VYNANG 1Y 00G.
Ot avTioTacElC COPUATOC AVTEYOLV OTIC VYNAOTEPEG BepoKkpacieg Aettovpyiog amd omot-
ovonmote GALo TOmo . Ta pelovekTNUOTA TOV OVTICTACE®V GUPUOTOS €ivar OTL EYovv
VYNAOTEPO KOTACKEVOGTIKO KOGTOG KOl AITOLTOVV UEYOUADTEPO YDPO EYKATAGTAUONG .

IHEPIHI'HYXH TOY EPI'AXTHPIOY

210 £PYACTNPLO VILEAPYOLY dEKO TOVOLOLOTLITOL GUUUETPIKOT TAYKOL.

EeKIVOVTAG 0O TO 0pIoTEPO UEPOG £YOVUE TTNYY| LETOPAALOUEVIC TPIPAGIKNG TACTC ATd
O ¢mw¢ 380 V ( L1 = povpog akpodéktng , Lo = koéxkvog akpodéktng , Ly = mpdovog
aKPOdEKTNG , N = AGTPOG AKPOJEKTNG ) . LT CLVEYELD £XOVUE VA PELUOTOOOTN COVKO LE
kamakt ( mpila) otabepng tong 220 V AC tov omoio ypnoyomoovpe otav BElovpe va
Aertovpyncovpe o cuokevr. Ot EMOUEVOL OVO UITAE OKPOOEKTEG TOPEXOLV UETAPANTNA
evallacooopevn téom (A C) and O €wg 220 V . Katdmv €yovpe mnyn cuveyovg TaoNG
(D C) 6mov o0 Betidg mOLOG gival 0 KOKKIVOG aKpOdEKTNG (+) Kot 0 apvnTIKOs To popo (-)
. ZTO KEVTIPO vmAapyel €vo KAEWl dSokoOmng omd 10 omoio oTtpépovtac To Oefld
evepyomolovvtal ot TNYES ( EPAGOV elval avolyTOG 0 KEVIPIKOS TAYKOG ToV omoio yelpileton
o vevlvvog) . AxpiPadg dimAa vVIApPYEL €vag KOKKIVOG SOKOTTNG OVAYKNG O€ HOpON
HOVITOPLO0 , TOL OV TO MEGOVUE OMEVEPYOTOLEITOL O TAYKOG KOl TOV YPTGUYLOTOIOVUE GE
nepinton mov cvpPel KATL GTOV GLYKEKPIUEVO TAYKO. XTpEPovTag Tov Alyo de&id
eMavEPYETAL GE Asttovpyia. Xto 0e&l oL PEPOG LITAPYOLV Ol 101EG TNYES Yia TO AOYO OTL
elvol KATOGKEVAGUEVOL Y10l OVO GTOLOOCTEG. XTO TAVE® WEPOC TV TAYK®OV VLIEPYOLV
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Havemotuo Avtikiig Maxedoviog . Epyactipro Hiextpikdv kukAopdtov
QOpPTiO, HETOGYNUOTIOTES, OVTIOTAGELS, YEVVITPLEC TO. OTOi0L YPTCUULOTOIOVUE GTAOIOKA
otV Oegaywyn aoKNoemv. ZuvictaTol vo, VITEPYEL cuvePYasio HETAED TV GTOLOACTAOV
TNV CTIYUN] TOVL TAIPVOLV UETPNGELS KOL VO EVEPYOTOOVV TOVG TAYKOVS TALTOYpOva. Av
dev mnpeltal avtd €yovue OIKLUAVOELS TNV TACT TOL OIKTOOL UE OMOTEAECUO TNV
dNovpyio. CEAALATOV.

AXKHYH
NOMOX TOY OHM

O Ohm avaxdivye 01t T0. foctkd MAeKTpKd peyEdn eEaptdvtat 1o évo amd T0 GALO Kot
UTOpoOLV VO EKQpPOCTOOV pE pabnuatikés oyéoelg. Bpnke 011 av n avtiotacn Tov
KUKAOUOTOC TTapapével otabepn kot 1 tdon avéavetal o vrdpéetl Kol pa avaAoyn avénon
Tov pevpatoc . Emiong PBprike 011 av tdom pével otabepr] Kot 1 aviicTooN LELOVETAL TO
peopo av&dvel . Me avtd ta svpnuota kotéAnée 0Tl 6 €vo KOKAOUO TO peLUA givar
avAAOYO TNG TAOTC KOl OVTIGTPOP®S AVAAOYO TNG OVTIGTAOTG .

H ponpotikn ékepoon stvon :

U= Taon ( Volt) , 1 ="Evtaon ( Ampere ) , R = Avtictaon ( Ohm)

Nopog tov Ohm o1 Tpelc pLopeég Tov :
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

HEIPAMATIKO MEPOX

Amottodpeva VAKE : Pnetaxd Quopetpo , Aumepouetpo , Boltoperpo , Quikd goptia
KOl KOADOLL

Oa mapovpe HETPNGELS Y10 OLO SLPOPETIKES TUES Taong ( 60 V ko 120 V) xabdg ko
v Ov0o draPopeTIKES TIEG avtioTdoewv ( 100 Q ko 200 Q) .

ApyKd YPNCYLOTOIDOVTOG TO TTOADUETPO GOV OUOUETPO ( TO 0TOI0 OEV GUVOEETONL TTOTE
6e KUKAoOpo mov Ppioketor vwé tdon owoTt givar Béfaro mog 00 kataoTpagei)
pvOuilovpe Vv petafAnt avtiotaon vo eivon 100 Q .

R=100(Q)

2UVOPUOAOYOUUE TO OKOAOVOO KOKAMUO YPNGUOTOLOVTAG TO POATOUETPO TO OMOi0
GLVOEOVUE OTA AIKPOL TOV OUIKOV (OopTiov (avTioTOoNS ) Yol VO LETPTIGOVUE TNV O10pOopd
SLVOLUKOD OTO. GKPO TOL KOl TO OUTEPOUETPO YO, VO LETPNOOLUE TNV €VIOGCT TOL
KUKAMUATOG .

ocT &D_ R=100Q

Ur=60 (V)

Kataypdeovue tig evdei&elc tov opyavav kot epapudlovue tov vouo tov Ohm .
Enavalappdvovpe tig 1d1€g petpnoetg avéavovrtag v téon g tnyng pog o 120 V (to
OuAdo10 ) .

[Mwg coumepipépOnke to pedua ;

Ynoloyilovue coppmva pe to vopo tov Ohm v avtiotoomn Kol GUYKPIVOLUE TV TN
NG GE GYECN LLE TNV TPUKTIKY] LETPNOT OV KAVAUE apyka . YTAPYEL S1opopd ; AV vITdpyeL
oL MOTEVETE OTL 0PeideTan . ['evikd vLdpyovV GEAALATO GTIC NAEKTPIKES PETPNGELS ; TTov
opeilovtan;
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV
Ioyvel o vopoc tov Ohm ; Av 1oyvet , katd 1660 Tpoceyyilovue LETPOVTOC LLE OpYava.
Enavolapfdvovpe OAeg T TponyoOLUEVES LETPNGELS Yo KO @opTio 200 Q yia va

OO0V UE TS CLUTEPIPEPETOL TO PEVLUOL OV OUTAAGIAGOVLE TNV OVTIGTOON .
Enavolapfdvovpe OAeg TIG TPOTNYOOUEVES LETPNGELS LE OUIKO QOPTIO AQUTTHPO,
mopoaktdcenc 100 W kot 150 W,
Yroloyiote 10 pedpa 6T0 1010 KOKA®UO GUUTANPOVOVTOG TO 6TO PUAAO epyaciog pali
ue ta mopicpato g doknong yio U=220V ko R=560€) .

XYY YTO XYNEXEY PEYMA.

1.Ieyvc —Evépysro.

H pon niektpikov pedpotog HEGH amd Evov KOTAVOAMTY €XEL GOV OMOTEAEGUA TNV
KOTAVAA®OON NMAEKTPIKNG evépyeloc. H nAektpikn evépyelor EKONADVETOL [LE TNV TOPAYDYN
Epyov GAANC Lope1g .. BepudtnTa, s , Kivnon.

H mocdtta g NAEKTPIKNG EVEPYELNG TTOV KATOVOAMVETOL GE UL GUGKEVT] GLVEXOVG
pEVLOTOG diveTat od TNV GYEoN:

W=U-1-t (1)
‘Epyo = Tdon » 'Evtaon » Xpovo

SovM0m¢ OUMC avTO TOL WHOC EVOLOPEPEL GE Wio. MAEKTPIKY] CLOKEL OV €lvol M
TOCOTNTO. TOL NAEKTPIKOV £pyov mov Ba damavnOel oe akabopioto YpoVo , AL 0 pLOUSG
KOTAVAA®OONG EpYOVL 1 0 pLOUOS PONG TNG NAEKTPIKNG EVEPYELNG.

H mocomrta avt yopaxtnpilel v 1oyd kot divetor and v oyéon

Ytov niektpiopd P =U - |

Edv, Aowmdv, ce pia avtiotaon R epapurocovue tdon U Ba €xel cav anotélespo v pon
pevpatog otabepng évraong 1. 1o ovveyég pedpa n taon U n évtaon | ko n woyvg P,
GLVAPTNCEL TOL YPOVOL TOPAUEVOVY GTAOEPEC.

Katovorotéc yopaxmnpilovior o1 MAEKTPIKEG OCLOKEVEC TOL  UETATPEMOVLY TNV
NAEKTPIKY] EVEPYEWD GE EVEPYELD AAANG HOoPPNG Omme Ogpuotta — Mrnyavikn - Xnuikn
KA.

H e&iowon (1) €xet peydin mpaktikn onpacio ko woydet yia Kébe £idovg Katavaiwmon.
2NV TEPIMTMOT TOL 1] KATOVAAW®GT £lvol OLUKY| ovTioTacn OAN 1 TapepyOUEVT] NAEKTPIKN
evépyeln pLetatTpénetol o€ Bepuotnra .

29



TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

2. Movaoec Ioyvoc kol Evépysioc

210 cvotuo povadmy Sl povdda g niektpikng woyvog eival o Watt ko opileton
and v e€icmon (3) o¢ 1 1oyHg Tov KatavariokeTal o Evay aywyd 0 0moiog S1oPPEETE QO
pevpa évraong 1 (A) 6tav ota dkpo tov epapudletar téon 1(V).

W 1 mw =103 (w)
1 KW = 10% (w)
1 MW = 108 (w)

Movada niektpikov Epyov ivan to Watt - sec = Joule
Iepiocdtepo ypnowonoteitol n povéda ( Wh ) Batdpa 1 KikoPatmpa (KWh).

3. Mérpnon loyvoc

Ano v oyéon P =U - | o10 cvveyég pevpa stvor eavepd Ot yia vo LETPTIGOVUE TV
[oyv apkel éva Aumepduetpo kot Eva BoAtdpetpo v va petpnicovpe v éviaon I ko v
tédon U ( éupecog tpomog ) . Katomv ypnoyonotovpe Battoperpo ( AUEGOG TPOTOG ) GTO
omoio peTpape amevbeiag v 16Y0 Kol dgv v vtoAloyilovue dmwg tov Eupeco tpdémo. To
Battduetpo £xel dvo TLATYHOTO £val Yo TV TAGCT) KO EVa Y100 TNV €VTOON KoL Y10 VoL EXOVLLE
EvoelEn pémel va cuvoefoh GmGTA Kal To OLO TLATYUOTA. .

IHEIPAMATIKO MEPOX

Amottodpeva VAIKE : Aumepouetpo , Boatouetpo , Battopetpo, Quikd poprtio
( AOUTTTPEG TVPAKTMCEMG ) KO KOADOLN .

Epapudloviag tov EUUEGO TPOTO GUVOPLOAOYOVUE TO KOUKAMUO KOl TOIPVOVLUE TIG
uetpnoeig yio U=80 V kar katdm yio U=120 V pe Adoumtpa 100W.

| @
/
100W

O 18

Ymoloyilovpe v 1630 epaproloviag Tov TOmo.
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

Yrapyet dStopopd GOUP®VA LE TNV 1Y TOL OVOLYPAPETOL TAVE® GTO AQUTT P ;
Av vdpyel mov opeileTon ;
EnavoldPetor yio Aapmtiypa 150W .

| @
/
150W

@ 18

2VUVAPUOAOYNOTE TO OKOAOVOO KUKAMUO LETPOVTOS TNV oY1 Ue BattOUETpO ( ALEGOG
TPOTOG ).

EnavoldPetot yio Aapmtiypa 150W .

150W

Yvykpivetal Tig dvo pebodovg . Towa Ba Bewpovcate oo a&omo ;
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

NOMOI KIRCCOFF

[Iépa TtV amlodv KukKAOUATOV vIAPYovv kot To ovvleta . o v emilvon avtov
¥pNoomotovue Tovg vouovg tov Kirccoff .
1° xavovog ( evtdoemv ) . Ze éva KOUPo 6mov GuvEPYOVTAL aywyol o1 0moiol dtauppEovTal
amd NAEKTPIKA pedpata To aAyeRpikd abpoloua TV EVIAcE®V Eival UNoEy .

Xi1=0

[1-1,-13= 0
Ta pedpa mov e1cépyetan otov kouPo Bempeitar Betikd Ko Aappdavel tpoonuo (+) Kot to
pevLL TOV ekpéet Bempeiton apvnTikd ko Aaufaver tpdonuo (-) .

20¢ kavovog ( tdoewv ) . To adyePpuko dBpotoua twv Tdcemv oe KaBe Ppodyo evdg
KUKAMUATOG 1600TOL LE TO UNOEV .

U:i-Ux+U3-U4=0
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2YNOETA KYKAQMATA

KYKAQMATA XEIPAY

R 2

e [Uoh u2
|

" Lol

Kokhopa oepdg pe tpeig avtiotdoelg cuvdeuéveg oe mnyn D C .

Otav Aéue 0TL OTOLOONTTOTE POPTIO EIVAL GUVOEUEVA GE GELPA EVVOOVUE OTL TO TEAOG TOL
evog , elvan m apyn Tov dAAoL Yopig va TapeuPdireTon timote GALO peTAD TOVE . XTO MO
v KOKAopo &ovpe pio. mnyn DC kol Tpelc aviiotdoelg cuvoeuéveg €161 MOCTE VO,
oymuatiCovv éva kKAelsto Bpodyo .

‘Eva kOxkAopo oelpdc mopéyel (o Kot pHovadikn Sdpouny pong Tov MAEKTPIKOD
PEVUOTOG. X& OTO100NTOTE onueio N Evtaon eivor 1 11 . Xovenag :

lon=T1=12=13

H téon g myng sivon ion pe 1o dBpoicua TV ETPEPOVS TTOCEDV TAGNG TAVE® GTIG
OVTIGTAGELS .

Ua=U1+U2+Us3
(ExtocavR 1=R,=R3t0te U1 =U 2=U )

Htaonmemyigeiver: U=U1+U2+Uz3 1 U-U1-U2-U3z3=0

Ioybver mavta o vopog tov Ohm kot av AvVTIKATOGTHGOVUE GTNV TPONYOOUEVT] GYEG
EYOLLE :

U=U:1+U2+Us3=1"Ruy=1"R1+1-Ro+1-R3=

|'R0>L:|'(R1+R2+R3):>Rox:R1+R2+R3
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

Koatoin&ape 610 cvunépacpa 6t OTav £YOVUE OVTIGTAGELS CLVOEUEVEC GE GELPA KOt
Bélovpe va Bpodue TV 160dVVaUT TOVS aVTY €ivar iom pe to alyefpikd tovg dBpoiocua .

O Tperg Pacikol KavOveS TOV YOPAKTNPILOVY VU KOKAMUO GEPAS EIVaL :

1 ) To pedpa givor o 1010 G€ 0TO100MTTOTE CMNUEID TOL KUKADUOTOG .
2 ) H cvuvoAikn avtictoaon 1covtal pe o d0poiopo TV ETUEPOVS OVTIGTAGEMY .

3 ) H gpappoldpevn 1dom 610 KOKA®O 1600TAL PE TO AOPOIcUA TOV TTOGEMY TAGNG O
Kk&Oe avtictaon .

IHAPAAAHAO KYKAQMA

210 TopdAANA0 KUKAGOUATO TO €vol dKpo KAOe @optiov eivar cuvoepévo 6e €va KOO
KOUPo Ko 1o 0eHTEPO AKPO Elva GLVOEUEVO GE Eval dEVTEPO KOVO KOUPO .

lo

>

To mapdAinia KokAopato yapoktnpilovrol and v 1010 TAoT TOL EMKPATEL GTA AKPO,
OA®V TOV OVTICTAGE®YV .

U:U1:U2:U3

H évtaon eival dtoupopetik] :

lon#FL1#12#13
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

(EKTOQGVR1:R2:R3 tote [1=12=13)

To ohd pevpa givor . ITop=T1+I2+13MN Ion-11-12-13=0

AvTIKaOIGTOVTOG GTNV TO TOVEO GYECT GVUP®VA LE TOo vopo tov Ohm Ba £yovpe :

U U Uu U
[op=11+12+13 = o _+_:>

1 1 1 1 1 1 1 1
—=U- (_ 4+ —+ _) - = + +
Ro/l Rl R2 R3 Roﬂ, Rl R2 R3

U -

Av Bewpnoovue 6t Eyovpe 600 HOVO OVTIGTAGELS G TAPAAANAN cVVIEST TOTE
oY VEL Kot 0 akOAovBo¢ TOTOG :

R, ‘R,
Rot = R +R
1 2
Rl
‘Eoto R1=R> 10t Ry = >

ATO TIC O TAVM GYEGELS PpioKove TNV 16000V OMKY avTicTtaon o€ Eva TopdAANLo
KOKA®UO .

INPAKTIKO MEPOX

Amottodpeva VAIKE : Pnetokd TOADUETPO , AUTEPOUETPO , BOATOUETPO , OVTIGTAGELS OTTO
70 KIBMOTIO PE TO POPTIO KOl KOADIOL .

Noa petpnbovv pe 10 opdpetpo ot avtiotdoels: R 1 = , Ro= , R3=

Yvvapporoyovpe 1o akdAovbo kKoKlmuo ( Gepag ) .
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

Ul u2 u3
‘ AW AW AW
R1 R2 R3
Io)\
&
U
N
|
DC

H tdon g mnyng etvar U = 100 V.

Na petpnbovv :

To pevpa mov dappéetl To KOKAOUA , 1| TAGT TNS TNYNG KAO®DS Kal 1) TTOGCT TGN TAV®D
o€ K&0¢e avtiotaon . Ioydel o devTEPOG KAVOVAG ;

EnaAnfedote pe opdpetpo yuu v R o ool v vmoroyicete .

2uvappoAroyove 1o akOAovfo KikAoua (TapdAAnAo ) :

[Ma tic 1deg e avtiotdoemv va petpnfodv 6da ta pedpota kot OAec ol thoels . H
tdon g myne moapouéver 100 V . Ti mopoatmpeitor . Ioyver o mpotog kovovog ;
EnaAnOedote pe opopuetpo yio v R o apod v vmoroyicete . Tt dtapopég mapatnpeiton
6T0. OVO KUKAMUOTO €POCOV €Yovue TNV 1O Tdom Kol YPNCUYOTOIOVUE TIS 101EC TIUES
QVTIGTAGEWV .

YnoAoyiote ta idia peyédn o Eva kKOK AU GEPAG Kot Eva mTapdiinio yio R 1 =1,5kQ ,
R,=27kQ,R3=47kQ.H 1don mcanyncva eivar U =60V .
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

AYXKHYXH NOMOX OHM-KANONEX KIRCHHOFF

MIKTO KYKAQMA

2 KOTOC TOV £PYUCTNPIOV.

Eivar n mepapatikng epappoyn tov vopov tov Ohm kot tov dvo kavovov tov Kirchhoff
KaBMD¢ emiong Kot 01 TPOTOL GUVIEGTG AVTIGTAGEMY GE EVO, UIKTO KOKAMLLAL

e
®TYT]
Fan

1. Na petpnBovv pe 1o opduetpo ot avtiotdoelg: R 1 = , R2= ,R3=
YVVOECTE TIC AVTIGTAGELS OTMG GTO GYNMOL .

H téon e mnyng va eiver U= 100 V
Noa petpnovv :

1. H oAk avtictaon R o = ( Metpdipe pe oUOUETPO YMPIS TO KUKAMUA Vo, Eival
CUVOEUEVO GTNV TTNYY] ) .

2.Ta peopato. - lor = , 2= , 3=

3.0t téoelC U= , Ux= , U= |, U=

Na vmoloyiotooy  Ri1= , Ro= |, Rs= , Ron=
P1= , P= , P3= |, Pa=

Ynodeln: (Po=Pi+P2+P3 N Pu=U-ly)

Noa eheyyBel av oto KOKA®UA 10Y0EL 0 TPOTOG Kot dg0TEPOG Kavovag tov Kirchhoff.
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV
Na atttoroynBodv Tuyxdv amokceld.
Ymoloyiote ta 1010 peyédn oto Ao epyacioc aov U=50V , 1,=20 mA, I3 = 12 mA
kol U= 22 V.

AYXKHYXH
LYNAEXMOAOTI'IEYX OMIKQN OOPTIQN

YKOmOC NG Aoknong eivat n e€AoKNOTM TOV GTOVOACTOV MCTE VO ATOKTNGOVV EVYEPELN
OTIC GLVOEGUOAOYIEC .

2VVOPUOAOYNOTE TO, AKOAOVON KUKAMDUOTO KOl KOTOYPAYTE TNV TAGT , TNV £VTOON Kol
Vv 160 Yo K& poptio .

EmiléEte avtiotaoelc and To KIB®TIO O1KNG 0OG TPOTIUN O .

H tdon g mnyng va etvar U=100V .

R R
VWA VWV
R
——8 — AN\ — —
R R
VWA VWV
U
Al
)
R R
VWV
R
R
VWV
N —=
DC
B)
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

R R R
VWA VWY
U
_.
DC
Y)
. R R R
—VMWA—— MWV
U
_.
DC
0)
R
R R R
—— M\
R
U—-
DC
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

€)
R R R
R
VWWA——
N —=
DC
©)
OEQPHMA THEVENIN
R1 R3 R the
VWA VWA—O A JWAV—0 A
25K 20K 40K
U U the | 80V
__#)OV R2 §1OOK t e____
DC DC
O B O B

To kdxKhouo Tov oynuatog (o) tomobeteital oe Eva GEPAYIGUEVO KOVTL £TG1 DGTE TA OLO
dkpa A wor B va extiBevior. Mn yvopilovtoc 1o meplexydpevo Ttov Kouvtiod Ha
poctadnGovpe va BPodLE TO TEPLEXOUEVO TOV LUE NAEKTPIKES LETPTGELC.

A ) Zuvoém éva Portduetpo ota dkpa A ko B .

To Boitopetpo Ba pog deiEet 6T To KoLTL TEPLEYEL Lo Ty Téong U kou emeidn n

avtiotaon tov foitouéTpov ( Ry ) givor modd peydin , (1o POATOUETPO TPOKTIKA
ATOPPOPA UNOEVIKO PEVLLLO OO TNV TTNYN) Kot OELYVEL TNV TACT] VoL TOD KUKAMDUOTOG
U AB=80V

= £ = 10OV = 0,0008A
R1+R2 125KQ
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV
‘Eto1 pedpa péet pdvo otov kAdoo A kat to pedpa avtd givar I = 0,0008 (A) . Apa pe
Vv T0moBEtnon tov BoAtdueTpov e TOAD peydAn avtiotaon Ry =dmepo n Uap eivon 80

\2

B) TomoBetdd apmepduetpo ota dkpa AB.
To aumepdueTpo mapovstalet apeAntéa eowteptkn avtiotaon ( Raz0)

_ R,-R,  100-20

) — =16,666KQ
*" R,+R, 100+20

R, =25KQ+16,666KQ = 41,666KQ

1, =% =19 0024 7y 1=2,4m4
R 41666

U, =1, R, =0,0024-25000 = 60V
U, =E-U, =100-60 = 40
U, =U, =U, =40V

40

U
Je 4 7 . [ = “ - = 09002A
To Apmepopetpo Aowmov, 0o deiet : R, 2000

O Thevenin 610tOT®GE TO BEDPNUA TOL MG EENG:

Omnotodnmote SkTOOUO OV0 AKP®V UE OTAOEPES AVTIOTACELS Kol TNYEC TACEWV, UITOPEL va.
aviikatootadel omd o povo mnyn tdcewg U mov 1codvvapel pe taon ovorytov
KUKA®UATOC (Uthe.) ota dkpa AB Tov apyikod OIKTUMUATOC KOl TOV £XEL EGMTEPIKN
avtiotaon Rrye ton pe v avtiotaon mwov PAEmovue 610 diktvopua and to akpo AB e

OLEC TIC TNYES PPUYVKVKAMUEVES .

IMMPAKTIKO MEPOX
R1 R3 R the
VWA WW—0 A VWAV—O A
2,7K 1K
U U the
—— 2,7K —
Ibpc R2 ; DC
OB OB

41



TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

1. Noa petpnoete pe QuUOUETPO.
R]_: y RZ: ] R3=

2.E=100V

3. No KoTooKEVAGETE TO TAPATAVED KUKA®UO LE TIC AVTIGTAGELS Ko TV tnyn U.
2. TomoBetote BoAtduetpo ota dkpa AB ,avoiEte 1o KOKAOUQ KOl LETPNOTE:

Uas= Uthe= (V).
5. AmocouvoéoTte 10 POATOUETPO KOl GLVOEGTE TO AUTEPOUETPO GTal Akpa AB.

I= (A).

No vroloyicete:

1.Tnv Uthe Kat va TV GLYKPIVETE LIE TO HE VTNV TTOV UETPNGE TO POATOUETPO.
2. To pedua Iap OV HLETPNOOTE LE TO AUTEPOUETPO.

3.No KotaoKeLAGETE TO 1G0OVVOUO KOKA®UO UTHe .

4.0EQPHMA METIXTHY META®EPOMENHY 1XXYOX

To Bempnuo ™ HEYIOTNG LETAPOPAS 16YVOC AEEL OTL , M 1OYVG TTOL LETOPEPETAL AT L0
YN o€ po kotavaiwon eival péyletn otav N aviiotaomn tov eoptiov givon ion pe v
E0MTEPIKN avTioTOON TNG TNYNG .

Metagépovtag to Bedpnuo 6 Yo HETAPOPAS NAEKTPIKNG evépyelng , Bewpolpe
ot n myn U tpogodotel v katavaiowon R kot n ypopun HeTa@opdc mopovctdlet
avtictoon I .

U eivon n 16000vaun tdon e nyne.

r

—i \ =
U
u1 R
DC
\
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

Zyfua 6
H 1oy0¢ ™ xatavaiwong R givo :
P=U;:-I
Ui=U-1I-r
P=(U-I-r)-1
P=U-1-1%r (7)
[Ma va Bpovpe to pedua katd to omoio 1 oy P elvon péyrot ,

drapopilovue v e&icwon (7) kot v eEICMOVOLLLE LLE TO UNOEV.

dP dP u
E:O:EzU—2[r=O:>1=Z r = otodepd.

Edv avtikatacmoovue tolue 1=

= R (o@ov Ry=R +r1)

22 v = R=r
2r R+r

Amodoon petapopdc 1oyvog ovopalovpe tov Adyo:

_ woybgeoov P U1 R-I R
" oycsicisov p,. U-I ~ (R+r)-1 R+r

R
2R

=50

N | —

Eav R=r 0t h=

Onwmg PAémovie 1 0mdd00N HeTAPOPAS 1o(VOGS Elval LOvo 50% otav
P =Pmax «ou teivet mpogto R =100 % 660v 1 R yivetou peyoadvtepn oe oxéomn pe v r.
Otav ta eoptio mov petapépove eival peydia £xel LeyaAdTEPT GNUOGIO 1) AITOO0GN
uetapopag n. Otav ta goptia eivon pukpd ( TnAemkovovieg K.A.mT.) LeYoAdTEPT ONUAGTO,
Exeln péyom oyHg e€doov P ko n anddoon Ba eivor n=50% .
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TTavemoto Avtikng Makedoviag .

1.Na yivel 10 Tapokat®m KOKAMLLL.

2.H eocwtepikn avrtiotaon g tnyng eivan r =25 Q (otabepd) .

3. Alpoviag otafepd TV €0MTEPIKN aviictaon F ¢ myng Hetafdiletar tnv
avtiotaomn Tov eoptiov R 0mwg eaivetan 6Tov mopakdTm mivaka Kot v Tépete avticToryo
T1G TIEG 1ovog P otnv avtictaon R.

Epyoaotipro HAekTpikdv KOKAOUATOV

IHIPAKTIKO MEPOX

R=25Q

R
4. No mépete 116 Topakdto Tipéc e R (Q).
R(Q) 10 15 20 25 30 35 40
P(W)

5.Na katackevdacete v ypoeikn tapdotaon P=f(R).
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TTavemoto Avtikng Makedoviag . Epyoaotipro HAekTpikdv KOKAOUATOV

OEQPHMA THY YIIEPOEXHX

Ye éva YPOUUKO CVOTNUO TOAAEG OITIEC TTOV EMOPOVV TAVTOYPOVO TOPAYoLV £vol
OMOTELEGLOL TTOV €1val 160 [E TO AOPOIGHO TV EMUEPOVS OTTOTEAEGUATOV.
2UVOPLOAOYNGTE TO KOKAMLLOL:

(Ipocoyn oty molko6TNTA TS TNYNS . MOvpOg aKpodEkTg = (-)
Koxkkwvog axpodéktng = (+.)

>
R1 R2
. e
E1 : 3KQ R3 - E2
50V - 50V
13
B
Zynua 1.
YOUTANPDOGTE TOVG TIVOKES TOiPVOVTOG TIG LETPNGELS.
Atvovtat: E;=50V(DC) ka1 E;=50V (DC)
MSYéeTl E1 E» I I, I3
Metprcelg
Msyé@n R'o}L R”o}L U1 Ug U3
Metproe
16
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Kdavte Tou¢ vmoAoy1oovg Kot cuyKpiveTon o peyeon.

MS’YéOT] R,o R”o | I’ I I’ I I’
A A 1 1 2 2 3 3

Metpniocelg - - - - -

Ymoloyiop
ol

Mey£0n U U’ U U’ U U’

Metprioelg - - - - - -
Ymoloyiop
ol

MSYéeTl |1 |2 |3 U1 Uz U3

Metprcelg

Ymoloyiop
ol

Ymoloyiote ta 1010 pey€dn oto kKOKA®UO TOV GYNUOTOG 2.

11 6KQ A 12KQ |2
+—WW WWV—>
R1 R2
+ +
=N — 6KQ < R3 __ E2
20V | 30V
13
B
ynuo 2.
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AYXKHXH
METPHXH AI'NQYXTHYX ANTIXTAYXHY ME TE®YPA WHEATSTONE
YKOMOC TOL TEPANATOC £ivar N LEAETN TNS YEPLPOG KOODG Kol 1) LETPMNOT UL0G
Ayvootng ovtiotaonc pe autv. AToTeEAEITOL OO TPELS YVIOOTEC OAVTIGTAGELS OO TIC OTOTEG
N po etvon petafAnt , and o mnyn (YEVWNTPo GLYVOTHT®V) Kol Vo YOABOVOUETPO
H dyvoot avtictaon cuvoéetal Ommg paiveTon GTO GYY|LL0L:

R

IX X r R2 Ix

>— VW' VWH >

5.6kQ
A B
—a —

|3 3,3KQ |3

\ X > W ——AW—>

° Ryar Ry

lFevvATpIa CUXVOTATWYV

“RER Ipcour
bl s 7V

Otav cvvdéovpe TV TNyN 610 KOKAOUO TOTE HEGH Amd TO YOABAVOUETPO TEPVA EVO UIKPO
pevuo. Mmopovpe Oum¢ pe pHOUION TOV OVTICTACE®V VO UNOEVICOVUE TO PEVUO, GTO
yoABavouetpo . Tote Aéue 6tL ) Yépupa 1c0ppoTel.

2NV KaTAoTOOoN 160pPpOoTias dev LITAPYEL OlPopd duvautkol petald Tov koupov I' kot A
.H ntdom tdong otov khddo A I' 1covtal pe v ntdon téong otov kKAGoo A A .Anhaodn:

VAr: VAA Kol Rx . Ix: R3 . |3
>1ov kKAGoo I' B 1 mtdon tdong icobton pe v 1Tdon taong otov kAddo B A.
VFB: VBA Kol Rg . Ix = R4 . |3

AV 0101pEGOVLE KATA LEAT TIG TTPOTYOVUEVES EEICMGELS EYOVLLE:
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INEPIEXOMENA

I S T 00 1 4 | PRSP oel 1

2) A TOOL. 1ttt et et et e e e e o€l 2-5

3) BootKO NMAEKTPIKA LUEYEDM. . vttt e e e oel 6-7
T I @ oA A VEt o) 1 [o 1 e oel 7-20
5) HAEKTPOTEYVIKGL DAUKGL. .. eventeente et et et et e et e e e et et et e e aneenae s oel 20-24
6) TIEPYNON TOU EPYOUOTIPIOV. . uve ettt et et e ee et et et e e eeaenas oel 25

7) NOUOGTOU ONM. .. e oel 26

8) Nopot Kirchhoff. ... ..o oeh 15-16
Q) Tou0G OTO Dl .o oel 28

10) Nopot Kirchhoff. ... e oel 31

11) KOKADUOTO GEUPGIG. .. v ettt et eeet et et e et et et e et e et e e et e e eeeaa oel 32
12) TTOPAAANACL KUKADLLOTOL. « .+« v eeveeeteeteeete et e et e e e et e e e e eae e e eeeeeeaneens oel 33
13) MUKTO KUOKADELOTON « v eve et eate et e et e e e e e e e e e e e e e e e e e ee e enee, o€l 36
14) ZuvOEGLOLOYIEC DUIKDY QOPTIDV. . .uvtre et et et et et eteeneereereaneennsn oel 37
15) Oedpno TREVENIN. ... e e o€l 39
16) OedpM U0 LEYIOTNG UETOPOPOS LOYDVOG. v nrernre et e et eee et eane e eeeaneennan, oel 41
17) OEDPTLOL TNG VTTEPDEOTIG. .o vttt eetet et ettt e e e et eaeene oel 44
18) Métpnon ayvootng avtiotaong pe yépvpa Wheatstone........................... oel 46
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