YTMOYPTEIO MAIAEIAZ, OPHZKEYMATQN KAI AGAHTIZMOY
INZTITOYTO EKMAIAEYTIKHZ MOAITIKHZ

KYKASC2MATA

LYNEXOYL KAl ENAAAAZYOMENOY PEYMATOX

B~ TA=H ENA.A.

INZTITOYTO TEXNOAOIIAZ YINOAOIIZTQN KAI EKAOZEQN «AIODANTOZ»



YMOYPIEIO MAIAEIAZ, OPHZKEYMATQN KAI AOGAHTIZMOY
INXTITOYTO EKIMAIAEYTIKHZ MOAITIKHZ

XapaAapmog KaveAAdmmouAog Fewpylog MaAnog
Fewpylog Xar{apaxng

H ouyypaen kal n emotnuovikr emipéleta Tou BIBAlou mpayuatomnol)enke
uné v atyida Tou MNatdaywylkou Ivotitoltou

KYKAQMATA ZYNEXOYZ KAI
ENAAAAZZOMENOY PEYMATOZ

B' TAZH ENA.A
TOMEAZ HAEKTPOAOT'IAZ, HAEKTPONIKHZ KAI AYTOMATIZMOY

INZTITOYTO TEXNOAOTIAZ YINOAOTIZTON KAl EKAOZEQN
«AIODANTOZ»



ITOIXEIA APXIKHX EKAOXHX

OMAAA ZYITPAOHZ

° KaveAAdtrouhog A. XapdAaptrog, Ap. Puaikdc — PadionAekTpoAdyog
(PH.D), 20uBoulog tou lMNaidaywyikou IvaTirodrou.

¢ NMaAnog K. Flewpylog, Ap. Puoikég — PadionAektpoAdyog, Kabnyntng
ABuiag Exkmaideuong.

® Xarfapdkng E. Mewpylog, Ap. HAekTpovikoG — HAekTpoAGYyo¢ Mnyavi-
Ko< E.M.T1., Kabnyntic ASETEM/>ENETE.

OMAAA KPIZHZ

e Koutoikog HAiag, Ap. ®uaikdg, Kabnyntric A/Buia¢ Ekmaideuang.

e [MavteNid ABnva, MnyxavoAdyoc HAekTpoAdyog, Kabnyntpia A/Buiag Ex-
maideuong.

e Poldkog NikoAaog, MnyavoAdyos Mnxavikog, Napedpog rou MNaidayw-
yIKOU IvoTtiToUuTou.

YIEYOYNOZX XTO [IAAIZIO TOY IMAIAATQIrIKOY INXTITOYTOY
KavveAAdTTouAog A. XapdAaptrog, ZUppouiog Tou Maidaywyikou lvoTi-
TOUTOU.

FAQZZIKH EMIMEAEIA
NT1apapd Mapia, PiAdAoyog, KabnyiTpia A/Buiag Ektaideuong

ZXEAIAZMOZ EZQOYAAQY & MPOEKTYMNQZH BIBAIOY
2UuvBeon

ITOIXEIA ENANEKAOXHX

H emmavékdoan Tou TTapovTog BiBAiou TTpaypaToTToInOnke atod 1o lvoTiTouTo
Texvohoyiag YmroAoyioTwyv & EkdOoewv «AIdQavTog» JECW WYNPIOKAS MAKETOG.




— MPOAOIoOz —

To BiBAio auto ypdetnke auupwva ue TNV UAn mou kaBdpiae 1o Ymoupyeio EBVIKAC
Maideiag kar Bpnokeuudtwy yia 1n didackadia tou pabnuarog "KukAwuara ouve-
XoU¢ Kai evaAdacaduevou peduarog' atnv A” 1aén tou 1ou KukAou HAekTpovikoU
Touéa twv TEE, ora mAaioia tng Ekmraideutikng MetappuBuiong.

H 0An autn Eekiva arro 1 TOAU BACIKES EVVOIES TOU NAEKTPICLIOU (OTATIKOS NAEKTPI-
OuOGS, OUVAUIKOS NAEKTPIGUOGS) , TTEPVE QTTO TO OUVEXES PEUUQ, TO UayvnTiKO TTedio,
TOUC TTUKVWITEG, Ta TTnvia, 10 evaAAaooousvo peoua, 1a UeTaparik@ Qaivoueva Kai
KataAnyer oTiS NAEKTPIKES UNXAVES.

Baoikog oroxog Tou BiAiou gival va Tpoo@épel aTo HadnTh TISC ATTAPAITNTES
YVWOEIS KAl TEXVIKES TWV NAEKTPIKWV KUKAWNATWY yia TRV mapakoAoubnon
dAAwyv mio 1dikeupévwy uabnudrwyv tng €18IKOTNTAS TOoU Kai BEBaia Tic yvw-
O&IC TTOU Ba TOoU XPpEIacTOUV KATOTTIV TNV AOKNOTN TOU EMAyyEALATOC TOU.

161aitepn mpoomabeia karaBAnbnke aTo va yivouv Ta dideopa avrikeiueva 600 10 du-
vaTov 1o ammAd kai karavontd, xwpic euaika va {nuiwbesi n opOdTntd Toug. Erol, n
TEPIYPAPH KAl EPUNVEIA TWV JIAPOPWYV QAIVOUEVWY OEV ATTOTEAEI AUTOOKOTTO OTTWS
otn é1baokalia duaiknig, aAAa o péoo yia va p8aoel o pabnrng ouvroua Kai Ue 1a
amapaitnTa €pOdIa OTIC TTPAKTIKES EQPAPLOYES.

Eav An@6ei utr’ dwn o xpdvog mou ypdernke Kar ek60Onke 1o LiBAio auto, Ba mpérrel
va utrdpyouv TepIBwpia 810pBwoNS TUTTOYPAPIKWY K.A.TT. AaBwv, 0w Kal BEATI-
wWoswv aTnv mapouadiaan NS UAng. Emouévwg eivar eurmpoadekTn KaBe utrodeién
TPOS TNV KATeUBuvon auth ammo Kabnyntés Kai ammo uabnTég.

Or1 ouyypageic
AbBnva, AskéuPBpioc 1999
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KE®DAAAIO

BAZIKA HAEKTPIKA
MEreeoH - MONAAEZ

Eicaywyn

H LeAETN THS CUUTTEPIPOPAS TWV NAEKTOIKWY KUKAWUATWVY QTTQITEI TN YVWon
TwV BACIKWV EVVOIWV Kal Qaivouévwy Tou HAEKTpIKOU. 2To Ke@pdAaio autd
TEPIYPAPOVTAI GUVOTITIKA, N AAANAETTIOPAGN TWV NAEKTPIKWYV QOPTIWV 1 £0-
unveia TN @OPTIoNS Kal EKYOPTIONS TWV CWUATWY, T XAPAKTNPIOTIKA TOU
NAEKTPIKOU pEULIATOC, N EVEPYEIQ Kal N IO0XUS TOU NAEKTPIKOU PEUUATOC.

2TOX0C auToU ToU Ke@aAaiou gival va utrevluuioel Ta BacikG QUOIKA LIEyEBn
TOU OTaTIKOU Kal TOU QUVAIKOU NAEKTPIOLIOU KQBWS KAl TIS [IOVAOES TOUG.




8 ¢ KEDAANAIO 1

1-1. ZToIXEia OTATIKOU NAEKTPICHOU

1-1.1. HAeKTPIKO @opTIiO

MpwTtog 0 OaAng o MIAACI0G dIATTIOTWOE TTWG TO KEXPIUTTAPI OTaV TPIiRE-
Tal o€ HAAAIVO U@Qaopa atmokTd Tnv 1I010TNTA va €AKEl TPIXES, MIKPA TeudXIa
OéppaTog KA. Ta @aivOueEva auTtd OVORAOTNKAV NAEKTPIKA QaivOUEVa ATt
TNV apxaia ovopacia Tou KEXPIMTTAPIOU «NAEKTpOo». a va gpunveuTouv Ta
NAEKTPIKA QaIVOUEVA, £YIVE AQTTOOEKTA N UTTAPEN evoC QUOIKOU peyEBOUG TTou
OVOUAOTNKE NAEKTPIKO QopTio. AlIATTIOTWONKE TTWG 0 €BoviTng, OTav TPIRETAI O€
HAAAIVO U@paoua, atmokTd NAEKTPIKO @opTio. MNapaTtnpndnke, TTwg étav TANCI-
aoouv duo pdapdor eBovitn TTou eival NAekTpIouEvES ammwBouvTal. Opoiwg To
YUOAI nAekTpieTtal, 6tav TpiBetal o€ petagévio u@aaua. Otav TAnaidoouv uia
NAekTpIoPEVN PAPROOG atrd efovitn Kal hia NAEKTPIoPEVN PARBOG aTTd YUOA EA-
KovTal. ATTO TIG TTAPATTAvVW TTOPATNPACEIG BYNKE TO CUPTTEPOACUA TTWG UTTAP-
Xouv dU0 10wV QopTia autd Tou gBovitn étav TpiBeTal ae paAAIVO U@acua Kal
auTto Tou yuaAioUu étav TpieTal o€ PETALEVIO UQAOHA. TO TTPWTO OVOUAOTNKE
apvnTiKO Kail To deUTEPO BeTikd. ETTiong £yive @avepd WG Ta OPJWVUHA QOPTia
amwbouvTal, evw Ta €TepWVUMa €AKovTal. H povada Tou NAEKTPIKOU PopTiou
oTo ocuoTtnua S.I givar To Coulomb Tou oTToiou 0 opIoUOG Ba 0B¢i e eTTOPEVN
TTapAypa@o.

1-1.2. Népog Tou Coulomb

Omwg éxel avaeepBei Petaglu dUo QopTiwy aoKoUvTal UVAMEIG EAKTIKEG i
ammwoTIKEG. O TTPWTOG TTOU PEAETNOE AUTEG TIG Buvaelg RTav o Coulomb kai dia-
TUTTWOE TO YVWOTO VOUO, TTOU PEPEI TO Ovopa Tou. MapdTl HeTagU dUO NAeKTp-
KWV QopTiwv uttdpxel TTavta aAAnAeTTidpaan, o vouog Tou Coulomb dev 10Ul
VEVIKA YIa KABe @opTio, aAAd yia onuelakd opTia i yia QOPTICHEVA CWHATO
TTOU £XOUV OXAUa OPaipag.

Q Znuelakd @opTio ovoudleTal KABe YopTio TTou o1 BI0OTACEIG TOU Eival Aoh-
MaVTEG 0€ OXEON ME TIC AANEC DIACTACEIC TTOU UTTAPYXOUV OTO TTPORANUQ.

MNa mapddeiypa dUo @opTicuévol KUPBoI TTou €xouv akun 0,1 m, étav Bpioko-
vTal o€ amméoTtaon 0,3m BewpouvTal QOPTIOCUEVA CWHATA, EVW OTAV QTTEXOUV
2m BewpouvTal onueioKa gopTia

2UPowva pe 1o vouo Tou Coulomb:



BAXIKA HAEKTPIKA METE@H - MONAAEZ ¢ 9

(a)
0,3m

(B)

2m

Zxnua 1.1. a) O1 kUBor gival NAEKTPIKG QopTICUEVA CWUATa.
B) O1 popricuévor kuPBol Bewpouvral ws onuEIaKd gopTia

Q O1 duvauEeIg TTOU AoKOUVTAl PETOEU BUO ONUEIAKWY NAEKTPIKWY QOPTIWV
éxouv dielBuvon Tnv €uBeia TTou opileTal aTTd Ta QoPTIA, POPA EAKTIKN A ATTW-
OTIKI avTiIOTOIXO AV Ta QOPTIa €ival ETEPWVUNA | opwvuua. To PéTpo TnG duva-
MNG €ival avGAOyo TOU YIVOUEVOU TWV QOPTIWV Kal avTIoTPOPWS avaAoyo TTpog
TO TETPAYWVO TNG aTTdOTACHG TOUG.

=1 9% (1.1)

Zxnua 1.2. AAAnAemmidopaon onueiakwy QopTiwv

O ouvTeAeOTNG €, OVOUACleTal SINAEKTPIKN OTABEPE TOU KEVOU Kal N TIPA TNG
e¢apTaTal ATTO TO CUCTNHA JOVABWV.
Eidika o1o S.1 €xel T TIpn:
12 CZ
€,=8,85-10° N (1.2)
O ouvTeAeOTAG € OVOPALZETal BINAEKTPIKA OTABEPA TOU HECOU KAl COPTATAI
atrd T UOon Tou UAIKOU héCa OTO OTToIo BpioKovTal Ta QopTia Kal ival «Kada-

POG apIBUOGY.



10 ¢ KEDAAAIO 1

MoAAEG popEG avTi TNG 0TABEPAG €, XPNOIUOTIOIEITAI N NAEKTPIKA 0TaBepa K,
il SiveTal aTré T oxéon K., = ———=9.10° N-m?”
1 OXEGN B 4Te, c?

1-3.1. Aopn TnG UANG

Ta UNIK& cwpaTa TToU UTTAPXOUV OTn UON, XwpifovTal o€ U0 PEYANEG KATN-
YOPIEG: TIG XNUIKES OUTIES KAl TA uiyuara.

Q XnuikéG ouaieg ovouadovTal TO CWUATA TV OTToIWY N ouoTaon €ival TTd-
vTOTE OTABEPN Kal aveEAPTNTN ATTO TOV TPOTTO TTAPACKEUNG TOUG.

MNa mapadeiypa 10 vepod cival XNUIKA ouaia. Aev UTTApYouv TTOAAd €idn (kaBa-
pou) vepou. OTTwG Kal va £xouv TTapaxBei n ouoTacn Tou gival TTAVTOTE N idIa.
ATtroteAeital, dnAadr atmmd udpoydvo Kal o§uyovo og avaloyia palwv 1:8.

Q Miypata ovopddovtal Ta CWPATA TWV OTToIWYV N ouoTaon dev gival oTabE-
pr], aAAG e€apTdTal aTmd Tov TPOTTO TTAPACKEUNG TOUG.

MNa TTapddelypa 10 aAaTovePO ival Yiyua. AANATOVEPO WTTOPEI VA TTAPOOKEUA-
o6¢ei av og 1 Kgr vepd rpoaTteBouv 10gr i 12gr A 20gr aAdr.
O1 XnUIKEG ouaieg xwpifovTal OTa XNUIKG OTOIXEIA KAl OTIG XNIIKES EVWTEIS.

Q Xnuikd oToixeia ovopadovTal Ol XNUIKEG OUCIESG Ol OTTOIEG DEV UTTOPOUV VO
dlacTracBouv ae GANEG aTTAOUCTEPEG.

MNa apdadelypa 1o AdwTo ival XNikd oToixeio. To ddwrto dev ptTopei va dia-
oTTo00¢i 0 ATTAOUCTEPEG OUTIEG.

Q Xnpikég evwoelg ovouddovTal ol XNHIKEG ouaieg TTou PUTTopoUV va dlooTTa-
00800V og GAAeG aTTAOUOTEPEG.

MNa Tapaderypa 10 d10E€idio Tou dvBpaka PTTopei va diacTracBei e ofuydvo
Kal avBpaka.

Q Ta pikpoTEPA cwuaTidla aTrd Ta OTToia ATTOTEAEITAI €va XNUIKO OTOIXEIO
ovopalovtal atopa, dNA. To PIKPOTEPO CWHATIOI0 UdPOYSVOU TTOU UTTOPED va
uTTapEEl €ival To ATOUO TOU UBPOYOVOU, OHOIWG TO MIKPOTEPO CwHATIOI0 XpUoOoU
TTOU PTTOPEI va uTTApEel €ival To GTOPO TOU XPUaoU.

Q Ta piIKkPOTEPO CwPATIOIO ATTd T OTTOIA ATTOTEAEITAI MIO XNMIKI OUCia KAl
dlaTnpouV TIG 1I810TNTEG TNG ouaiag ovopadovTal popla.
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Ta dtopa atroteAoUvTal ATTO TOV TTUPHVA, O OTTOI0G BPIoKETAI OTO KEVTPO TOU
aTOUOU Kal T NAEKTPOVIA, T OTTOIO TTEPICTPEPOVTAI YUPW OTTO TOV TTUPHVA.

O TTUpAVOG aTTOTEAEITAI ATTO TA TTPWTOVIA KOI TA VETPOVIA. Ta TIPWTOVIO £XOUV
TTEPITTOU TNV id1a Aada pe Ta veTpdvia (eAdxIoTa PeyaAuTepn Hada €xouv Ta ve-
TPOVIA), VW Ta NAEKTPOVIA €xouv pada Trepitrou 2000 QOPEG PIKPATEPN ATTO TN
pada Tou TTPWTOViou.

‘Exel S1ammoTwOEl TTWG T TTIPWTOVIA QEPOUV BETIKO QOPTIO, EVW TA NAEKTPOVIO
apvNTIKO, ETTOPEVWG UETAEU TOU TTUPHVA KAl TWV NAEKTPOVIWV QOKOUVTAI EAKTI-
KEG duvapelig Coulomb. To @opTio TTOU @EPOoUV Ta TTpwTOVIA €ival iCO KAT aTTo-
AUTN TIUA PE TO QopTio TTou @Eépouv Ta NAekTpovia (1,6 - 10°'° C). Ta veTpovia dev
PEPOUV NAEKTPIKO QopTio.

2€ KGBe ATopo 0 apIBPOG TWV TTPWTOVIWY gival iICog Pe Tov apIBud Twv nAe-
KTPOViwV Kal £€T01 Ta ATopa €ival NAEKTPIKA OUdETEPA.

Ta nAekTpOVIa KIVvOUVTAl O€ DIOQOPETIKEG TTEPIOXESG YUPW OTTO TOV TTUPAVA,
TTou ovouddovtal aroiBddeg. O péyioTog aplBuOg NAEKTPOViwy TToU UTTAPXOUV
o€ KGBe aToIfada eival SI0QOPETIKOG, £€T01 OTNV TTPWTN oToIRGdA (TTANCIECTEPN
TTPOG TOV TTUPVA) UTTAPXOUV TO TTOAU 2 nAekTpdvia, otn deUtepn 8, otn Tpi-
™ 18, oTnv 1€10pTN 32 K.A.TT. [eVIKA O YEYIOTOG OPIBUOG TwV NAEKTPOVIWY, TA
oTToia UTTopoUV va UTTApXouV o€ pia oToIfdda divetal atmmd 1n oxéon N = 2n?,
omou n =1, 2, 3... H TeAeutaia Spwg oToIfdda dev PTTOPET va £XEI TTEPICOOTEPA
atmd 8 nAekTpovia, evw n TTpoTeAeuTaia TTEPIcCOTEPA aTrd 18. Ta nAekTpdvia
TTou BpiokovTal oTnVv TeAeuTaia (§wTepIKN) oToIBAdA ovoudldovTal nAekTpoOVIa
oBévoug. Ta nAekTpovia oBEvoug gival auTA TTOU CUHPMETEXOUV OTO OXNUATIOKO
XNMIKWV EVWOEWY Kal 0T OTToi0 OQEIAOVTAI OI XNMIKEG IDIOTNTEG TWV CTOIXEIWV.

Otav éva nAekTpovio oBévoug attooTTacBei atd éva ATopo TTPOKUTTTEN éva Be-
TIKO 16v. H evépyeia TTou TTpETTEl va 00B¢€i 0° éva nAekTpdvio gBEvoug yia va aTTo-
oTraoBei atmd 10 dTouo OVOoudAleTal evépyela 1oviopoU. H evépyeia 10VIGUOU TToU
ATTAITEITAI yIa VA aTTOOTTO00El aTTd £va BETIKO 10V OUTEPO NAEKTPOVIO €ival Peya-
AUTEPN OTTG TNV EVEPYEIQ IOVIOUOU TTOU XPEIACHONKE YIG VA ATTOCTIA0BE! TO TTPWTO
NAEKTPOVIO. H atTOOTTOCN Kal TPITOU NAEKTPOVIOU gival TTOAU BUOKOAOTEPN.

ExT6C a1md Ta BETIKA 16VTA UTTAPXOUV KAl TA apvnTIKA 16vTa, TTou axnuartio-
vTal 6tav éva aropo TTPoaAdBel £va eTTi TTAEoV NAEKTPOVIO.

[B10iTEPO EVOIAPEPOV VIO TNV EPUNVEIA TWV NAEKTPIKWY QAIVOPEVWY TTAPOU-
O14gel N dopr Twv YETAAWYV. Ta péTaAAa atroTeAoUvTal aTTd BETIKA 16VTA TTOU
I00TTEXOUV. Ta NAeKTPOVIa 0B€voug TTou £Xouv dlaguyel atTd Ta ATOPA TWV HE-
TAAWV KIvouvTal Pe Tuxaio TpOTTO péoa oTn Pada Tou HETAAAOU Kal ovouddovTal
EAEUBepa nAeKTPOVIA.
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1-1.4. POpTION EVOG CWHATOG

‘Eva owpa TTou dev QEPEI YOPTIO PTTOPE VO POPTIOTEN JE TPEIG TPOTTOUG.

a) Me rpin. Otrwg €xel avagepOei otnv Tapdypago 1-1.1., étav 1.X. 0 £Bo-
viTng TpiBeTal o€ JAAAIVO UQAO A QTTOKTA QOPTIO.

B) Mg emapn o QOPTIOUEVO WA, OTTWG @aiveTal oTo oxpa 1-3. Otav n
a@opTIoTn o@aipa £ABel o€ eTTaQN PE TN QOPTIOPEVN PAROO ATTOKTA YOPTIO 0PO-
Onpo ue autd TTou Pépel n paRdoG.

(a) (B) 3

Zxnua 1.3. @oprion ocwuarog ue emapn

y) Mg eraywyn. Ottwg @aivetal ato oxAua 1-4. (), oTNV KPEPNATPEVN aPOp-
TIOTN GQaipa eTTAyETaAl QOPTIO OTAV TTANCIACEl TN QOopPTIOPEVN PaRdog. To cuvo-
NIKO @opTio TToU QEPEI N oPaipa TTOPAUEVEI UNOEV, OAAG £xouv dlIaXWPIOTEN TA
BeTIKG aTTd Ta ApvNTIKA PopTia, dnAadr Ta eAeUBepa NAeKTPOVIA TTANCIAJOUV TN
BeTIKA QopTIONEVN PAROO, £TOI OTNV AVTIBIOUETPIKA TTEPIOXH TNG OPAipAG EPPA-
viceTal Trepiocoeia BETIKOU QOpPTIoU.

ETriong, €meidf) 1o apvnTtikd @opTio BpiokeTal TTANCIE0TEPA OTN PAERdO, N
o@aipa éAkeTal attd T pdpdo. Av n oeaipa ouvdebei Pe TN yn Péow evog oup-
MaToG (YeIwBEi), TOTE NAEKTPOVIO £PXOVTAI TTPOG QUTAV ATTO TN YN, ME OTTOTEAE-
OO VO OTTOKTA apvNTIKO QOPTIO.

(@ -

Zxnua 1.4. Poéprion ocwuarog ue emapn
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1-1.5. To nAekTpIkO medio

‘Exel TapatnpnBei TTwg o€ KABE onuEio Tou XWpPou OTo oTToio BpiokeTal KA-
TTOI0 QPOPTIO 1] YopTia, av TOTToBeTNBEI K&TTOI0 GAAO POPTIO, TOTE OTO VEO POPTIO
aoKeiTal duvaun. YTTApXouv TTEPIOXEG TOU XWPEOU TToU €Xouv Thv 1I010TATA va
aokoUuv duvapn o€ KABe QopTio TTOU PEPETAI OE KATTOIO ONUEIO TOUG, OI TTEPIOXES
ovopddovTtal NAEKTPIKA Tedia. Mevikd:

Q HAekTpIKO TTEdIO OVOUAZETAI N TTEPIOXT TOU XWPOU EVTOG TNG OTTOIOG OOKEI(-
Tal dUvaun o€ NAEKTPIKA QopTia, Ta OTToia BpioKovTal O€ OTTOIOOATTOTE ONnUEio
mg.

1-1.6. 'Evraon nAeKTpIKoU mediou

MNa va eplypa@ei OO0 1I0XUPO €ival £va NAEKTPIKO TTEDIO, XPENOIMOTTOIEITAI N
€vTaon Tou NAeKTPIKOU TTEdiou.

Q Evraon nAekTpikoU trediou o€ onueio A ovopdadetal To oTaBepd TTNAIKO TNG
duvapng F, TTOU QOKEITaI € BETIKO ONUEIOKO POPTIO TIOU PEPETAI GTO ONEIO A,
TTPOG TO YPOPTIO.

F
*q

E= (1.3)

mi
T

*)

2xnua 1.5. Evraon nAekrpikou 1rediou o€ onpeio A Tou mediou

H povada tng éviaong Tou nAekTpikoU TTediou 010 cuoTtnpa S.| gival 1o 1 E

Q¢ povada évraong NAeKTPIKOU TTediou XpnoldoTrolEiTal Kal To 1— Kai €ival ioco
m

pe 10 1 N
c
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Ortav cival yvwaTr n évtaon o€ éva anueio A nAekTpikoU TTediou, TOTE UTTO-
poUV VO TTPOadIopITBoUV Ta XOPAKTNPIOTIKG TNC dUVANNG F TTOU GOKETal OTO
QopTio q, TTou ToTToBETEITAl 0TO onueio A. OTTwg TTPOKUTITEI OTTO TOV OPICHO TNG
évraong, n duvaun F éxel Tnv idla dietBuvon Pe TNV éviaon E. dopd opdppoTIn
TPo¢ 10 E, av To q gival BETIKG Kal avTippoTrn, av To q gival apvnTiKG. To PETPO
¢ F Sivetal ammd T oxéon:

F=E-q (1.4)

1-1.7. AuvapikEG YPAHHES NAEKTPIKOU TTESiou

H évtaon Tou nAekTpikoU TTediou TTEPIYPAPEl TO TTESIO PE MaBNUATIKG TPOTTO.
Opliopéveg OUWG QopEG cival eTOUPNTO va UTTAPXE! KIa OTTTIKA avatrapdoTacn
€VOG NAEKTPIKOU TTedioU. AUTO ETTITUYXAVETAI PE TN XPHON TWV OUVOUIKWY YPAW-
MWV.

Q Auvapikr) ypapur nAekTpikoU TTediou ovouddeTal n vonTr YPAUUr TToU O€
KABe anpueio TNG N €vTaon Tou NAEKTPIKOU TTESIOU €ival EQATITOMEV.

O1wg gival pavepd atrd Tov opIoHO, o DUVAMIKES YPAUMPES divouv TTANPOQO-
pieg yia Tn d1eUBuvon Kal TN @OPA TNG EVIAONG TOU NAEKTPIKOU TTEDIOU KAl TTPO-
OEYYIOTIKA yIa TO PHETPO TNG. ZTIG TTEPIOXEG TTOU N TTUKVOTNTA TOUG €ival PEYAAN
TO NAEKTPIKO TTEDIO Eival I0XUPO, EVW OTIC TTEPIOXEG TTOU N TTUKVOTNTA TOUG gival
MIKpr) To TTedio €ival aaBevég.

Zxnua 1.6. AuvauikéS yoauuéS NAEKTPIKOU TTediou
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1-1.8. Opoyevég NAEKTPIKO TIESIO

A Opoyeveég NAEKTPIKO TTEdI0 OvoudadeTal To TTEdIO OTO OTToI0 N €vraon o€
KGBe anpeio Tou eival oTaBepn (katd péTpo, dielbuvan kal eopd).

+ 4+ + + 4+ 4+ + ++++F++++ o+
Zxnua 1.7. Ouoyevés NAEKTPIKO TTEdIO

Opoyevég NAekTpIKO TTESIO dnuIoupyEiTal avaueoa o€ dUO TTAPAAANAEG ETTi-
TTedEG PETOANIKEG TTAAKEG TTOU PEPOUV 00 KATA PETPO POPTIO avTiBETOU TTPOOT)-
MOU Kal n atréoTacn Toug €ival TTOAU pikpr. O1 SUVAUIKEG YPANMES EVOG OUOYE-
voug Trediou gival TTapAdAANAES Kal I0ATTEXOUV.

1-1.9. AuvapiKo nAeKTpIKOU TIEdiou

Otav éva @opTtio ToTToBeTNOEi 0€ éva anueio A NAEKTPIKOU TTEdiOU ATTOKTA
OUVOUIKNA evEpyEla.

Q Auvapikd evog onueiou A NAeKTPIKOU TTEdiOU ovopdleTal To oTaBePO TTNAI-
KO TNG OUVOUIKAG EVEPYEIAG TTOU OTTOKTA £va BETIKO onUEIOKS QOPTIO TTOU PEPE-
Tal 07O onueio A d1d Tou popTiou.

v, =52 (1.5)
+q

Kd&Be nAekTpIKO @opTio TTou BpiokeTal péoa o€ NAEKTPIKO TTEDIO OTTOKTA dUVa-
MIKN evépyela. To péyeBog TNG OUVAMIKNG EVEPYEIOG TTOU ATTOKTA TO POPTIO —TTOU
QEPETAl O€ €va OnuEio NAeKTpIKOU TTediou— KaBopiletal atmmd T0 OUVAUIKO TTOU
UTTAPXEI OTO OUYKEKPIUEVO GnuEio.

H duvapikr evépyeia onuelakoU popTiou, TTou BpiokeTal o€ onueio A NAeKTpI-
Kou Trediou diveTal atrd Tn oxéon:
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Exmy=Varq (1.6)

To duvapIko opiCeTal Kal I00dUVANA WG:

Q Auvapuiké og onuegio A nAekTpIkKoU TTediou ovopadeTal To oTaBepd TTNAIKO
TOU £pYOU TTOU TTapAyeTal ) KaTavaAioKeTal aTrd Tn OUVAUN TOU NAEKTPIKOU TTE-
diou yia Tn PETATOTTION BETIKOU GNUEIaKOU QOoPTioU aTTd TO onueio A aTo ATTEIPO
dla Tou popTiou.

Wass (1.7)

+q

V, =

O opiopdg autdg Tou duvapikoU Bonbd oTov eUKOAO UTTOAOYIOUO TOUu £pyou
TNG dUVANNG, TTOU OOKEI To TTEdI0 OTO YOPTIO, TO OTTOI0 PETATOTTICETAI ATTO TO
onueio auté aTo datreipo, dnAadn o€ B€an TTou n évracn Tou Trediou €ival acrua-
vTn. H Tiun Tou €pyou diveTal atro Tn oxEon:

Wi =Va-0 (1.8)

Mpétrel va onuelwdei TTwe 10 SUVAUIKO gival BeTIKO A apvnTikS. OeTikd duva-
MIKO onuaivel Suvauiké JeyaAUTEPO aTTO TO OUVANIKO OTO ATTEIPO, EVW APVNTIKO
onuaivel SUVAUIKO MIKPOTEPO aATTO TO dUVAUIKG OTO ATTEIPO. To OUVAMIKO OTO

arreipo Bewpeital undév.

Qg povada duvapikou oTo S.I xpnoiyotroigital 7o 1 Volt. (1V =1%]

1-1.10. Aiaopda duvapikoU (Taon)

Ortav éva goptio petatotiletal atrd éva onueio A o€ AAo onpeio B nAekTpl-
KoU TTediou hETABAAAETAI N SUVAUIKA TOU EVEPYEIQ.

Q Ovopadetal diapopd duvapikou duo onueiwv A kal B nAekTpikoU tTediou,
TO 0TOBEPO TTNAIKO TNG PETABOANG TNG BUVAMIKAG eVEPYEIAG BETIKOU ONUEIOKOU
@opTiou TToU peTaToTTiETAl ATTO TO ONWEio A oTo onueio B, dia Tou @opTiou au-
TOU.

Exa-E
VAB:% (1.9)
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Ortav gival yvwaoTA n dilagopd duvapikoU YeTagu duo onueiwv A kai B, n pe-
TaBoAR TNG OUVAUIKAG EVEPYEIOG QOPTIOU, TToU JeTaToTTiCeTal atmmd 1o A oto B
uttoAoyiceTal atrd Tn oxéon:

AE, = V,5q (1.10)

H petaBoAn Tng duvapikng evépyeiag PTTopei va gival BeTIKA 1) apvnTikA. Av
gival BeTIKA, onuaivel TTWG N dUVAMIKN evEPYEID TOU q OTO A gival YeyaAlTepn
atré Tnv duVaUIKA evépyela 0To B Kal T0TE n Kivnon Tou g atrd 10 A 010 B yiveTal
auBopunTa. AvtiBeta av n JeTaBOAA TNG DUVANIKAG EVEPYEIAG €ival apvnTIKK, N
QUVAIKN evépyela Tou q OTo A gival JIKPOTEPN aTTd AUTH OTO B Kal ETTOPEVWG
TTPETTEl va 00BEi evEpyela OTo QopTio, waTe va KivnBei atrd 1o A oT0 B.

lcoduvapog gival Kal 0 opIoUOG:

Q Alagpopd duvapikou duo onueiwv A kal B nAekTpikou TTediou, OVOPAZETal TO
oTaBePO TTNAIKO TOU £pyou TTOU TTAPAYETAI | KaTavaAiokeTal atrd T dUvaun Tou
TTedIOU KOTA TN METATOTTION BETIKOU CNUEIAKOU NAEKTPIKOU QopTiou aTrd To A OTO
B, dia Tou @opTiou.

(1.11)

O opIou6G auTdG XPNOIKEUE! Kal OTOV UTTOAOYIOUO TOu €pyou TnG dUvaung
Tou TTEdiou, OTav QopTio q peTatoTriCeTal atrd 1o A oto B, atrd 1n oxéon:

WA»B: as 0 (1-12)

Av n TIuA Tou €pyou €ival BeTIKN, TOTE n dUVANN TTOU OOKE( TO TTEdio OTO POp-
Tio TTapAayel €pyo Kal n WETATOTTION Tou q a1d 10 A oTo B, yivetal auBopunta,
EVW OTAV TO £pYO Eival apvNTIKO n dUVANN KATAVOAIOKEI EVEPYEIQ KAl ETTOUEVWG,
TTPETTEl VO 00BEl evEpyEla OTO QopTio q, yia va KivnBei ammé 1o A oTo B.

H povada diagopdg duvauikou oTo S.1 gival 1o 1V.

1-1.11. F'eiwon

To duvapikd TnG 'ng Bewpeital cupBaTikd pndév. Kabe aywyodg TTou ouvote-
Tal aywyiga pe mn Mn, amoktd 10 id1o duvapikd pe TN 'n dnA. undév. H aywyiun
ouvdeon evog aywyou pe TN ' ovouddleTtal yeiwon Kal 0 aywyog YeEIwWUEVOS.
210 oxAua 1.8. gaivetal £€vag yEIWUEVOG OPAIPIKOG aywyoG.
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2xnua 1.8. eiwpévog aywyog

1-2. ZToIXEia SDUVAHIKOU NAEKTPICHOU

1-2.1. HAeKTpIKO pEUpa

O1wg éxel avapepbei évag HETAANIKOG aywyodg aTToTeAEiTal aTTd 16VTA TTOU
aTmExouv aTabepr) atrdéoTacn To £va atTd To GAAO Kal dnpIoupyouV To TAEYUA Kal
Ta eAeUBEPA NAEKTPOVIA, TTOU £XOUV ATTOCTTOOTEN aTTd Ta ATOMA TOU PMETAAAOU KAl
KIVOUVTAI aTAKTWG €VTOG TOU PETAAAOU. Opoiwg oTta dIaAUPaTa NAEKTPOAUTWV
(o&Ewv, Baoewy, aAdTwV) uTTdpxouV BETIKA Kal apvnTIKA 16VTA TTOU KIVOUvTal
eAelBepa. Ta 16VTa aUTd, OTTWG Kal Ta EAeUBepa NAeKTPOVIa, OTAV BEV UTTAPXEI
NAekTPIKG TTEdIO KIvoUVTal aTAKTWG. ETTiong kal ota aépia —kKAaTw at1rd OPICPEVES
OuvOnRKeG— opIouEVOG apIBuds popiwv dlaoTraTal o€ BeTIKA 16vTa Kal EAeUBepa
NAekTPOVIA.

O Ta nAekTpikd @opTia TTOU PTTOPOUV va KIvnBouv ovopdadovTal NAEKTPIKOI
Qopeig N atTAd Qopeic.
Otav o1 NAekTpIKOI PopEig BpeBoUV péoa oe NAEKTPIKO TTEDIO KIVOUVTAI TTPOG

Mia kaTeuBuvaon.

Q H kivnon Twv NAEKTPIKWY QOPEWYV TTPOG Jia KaTelBuvan ovopdadeTal nAe-
KTPIKO peupa.

H kivnon Twv eAeuBépwv NAeKTpOViwy OTOUG HETAANIKOUG aywyoug oTav -
appéovTal atrd peupa dev gival euBUYPANMN.
H péon Taxutntd Toug EAPTATAI ATTO TNV £VTOON TOU NAEKTPIKOU TTEdioU Kal
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TN @UON Tou UAIKOU. MeVIKG OPwG gival TTOAU IKpr) Kail n Ta&n ueyEBoug TG ivai
MepIK& mm/s.

A&

Zxnua 1.9. Kivnon eAcubBépwv nAekTpoviwv o€ aywyod. a) xwpic NAEKTpIkO medio,
B) pe nAekTpIkd 1TEdio

Q Av n Kivnon Twv NAEKTPIKWV QOpPEwWV €xel oTaBepr Qopd TOTE TO peUa
OVOMACZETAI CUVEXEG, VWD aV N @OPA PeTABAAAETAI e TO XPOVO TO pEUPA OVOUA-
CeTal evaANaoodpeVo

1-2.2. ‘Evraon Tou nAEKTPIKOU PEUHATOG

H pon Twv NAEKTPIKWVY QOpEwV 0€ £va aywyo AAAoTe gival éviovn GANoTE
Aiyétepo évrovn 1 apyr. To Quoikd péyeBog TTou ekPPACel TO TTOOO £vTovn gival
N PO TWV NAEKTPIKWY Qopiwyv G éva aywyo gival n évracn peuuarog. ZTnv Tre-
PITITWGON TTOU AUTHA N por gival aTabepr).

Q H évraon Tou peupaTog opideTal WG To oTABEPO TTNAIKO TOU QOPTIOU g TTOU
TTEPVAEI ATTO [Ia OIATOWN TOU aywyou o€ Xpodvo t TTpog Tov Xpovo t.

~+ | O

(1.13)

Emonpaiveral Twg n éviaon Tou peUPaTog Eival JovoueTpo uéyebog (Bab-
HwTd) OnA. €xel HOvo PETPO Kal Oyl BleuBuvaon Kal @opd. H @opd Tou pelpatog



20 ¢ KEDANAIO 1

Aq

2xnua 1.10. Opiouds NS éviaong pEUUATOC

TTOU XPNOIMOTTOIEITAI OTA KUKAWMOTA CUMTTITITEI JE TN QOpd Kivnong Twv nAe-
KTPIKWV QOpEéwV OTav auToi pépouv BeTIKO @opTio. OTav ol NAEKTPIKOI POpPEig
@EPOUV apvnTIKG QopPTio TOTE N Yopd Tou PEUPATOC gival avTiBeTn aTTd TNV Kivn-
on Twv QopEéwv Kal ovopaletal guuBaTikn opd.

H povdda évraong peuuartog ato S.l gival To 1 Ampere (1A). To 1A civail B¢-
MeAIWDEG PéyeBoc.

O1wg NdN €xel emonuavBei To Coulomb dev opieTal ATTO TOV OPWVUHO VOO
aAAG a116 TO Ampere wg €ENG:

1 Coulomb=1A"s

1-2.3. HAeKTpIKEG TINYEG

MNa va uttdpyel 0’ évav aywyo NAEKTPIKO peUPQ TTPETTEI OTA AKPO TOU AywyoU
va uTtapxel dlagopd duvapikou. O1 dIaTALEIg TTOU XPNCIKOTToIoUVTal YIa va dnI-
oupyouvTal d1aPopPEG OUVAUIKOU OVOUAlovTal NAEKTPIKES TTNYEG.

Otav BéAoupe va €xoupe ouveXEG peUa oTaBePNG £vTaong XPNOIKOTIOIOUUE
TTNYEG TTou Sivouv oTaBepr) Taon dnA. Tdon oTaBepou PETPOU Kal OTOBEPNG TTO-
AikéTNTOG. O1 TINYEG QUTEG OVOPALoVTal TTNYES OUVEXOUS PEULATOS | OUVEXOUS
raong. O1 akpodEKTEG YIaG TTNYNG ovouddovTal mOAol. ZTIG TTNYEG OUVEXOUG PEU-
HaTog ol TTOAOI BIaKPIVOVTAl O€ BETIKO KOl apVvNTIKO TTONO.

O BeTIKOG TTONOG €€l TTAVTOTE PEYOAUTEPO BUVAUIKO OTTO TOV apvNTIKO TTOAO
aAAG TTap’ OTI PEPEl TO GVOUa BETIKOG UTTOPEI 0€ KATTOI0 KUKAWWA TO dUVANIKG
TOu va gival und&v ) kai apvnTiké. O BeTIKOG TTOAOG TNG TTNYAS 0To oxAua 1-12
EXEI DUVOMIKO UNOEv.

To NAEKTPIKO peUa PETAPEPE! EVEPYEIQ, TTOU OVOUAZETal NAEKTPIKA €vEp-
YEIQ.
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DC
DC ( :
Zxnua 1.11. HAekTpIkn mmnyn ouvexoug Zxnpa 1.12. O Berikog TOAOS Exel
pevuarog OuUVauIKO ndév

A O1 nAeKTPIKES TTNYEG €ival DIATAEEIG, Ol OTTOIEG HETATPETTOUV EVEPYEIA KA-
TTOIOG HOPPNG OE NAEKTPIKN EVEPYEIQ.

MNa Tapadelyua, 0l CUCCWPEUTEG JETOTPETTOUV XNHIKI EVEPYEIQ OE NAEKTPIKT).
Ta NAIGKG 1 @WTOROATAIKA OTOIXEIO PETATPETTOUV QWTEIVH EVEPYEIQ TE NAEKTPI-
KA. Ta Beppolelyn PETOTPETTOUV BEPUIKN EVEPYEIQ OE NAEKTPIKT).

1-2.4. HAekTpIKO SimoAo
Q Kdabe diatagn, Tmou £xel U0 AKPODEKTEG OVOUALZETAI NAEKTPIKO OITTOAO.

H ouptTepipopd evog NAEKTPIKOU SITTOAOU GTO NAEKTPIKO peUa TTEPIYPAPETAI
ME éva BIdypaupa TNG £VTOONG TOU PEUPOTOG TTOU TO SlOPPEEl, OE CUVAPTNON ME
TNV TA0N TTOU UTTAPXEI OTOUG OKPOBEKTEG TOU. To didypaupa autd ovouddeTal
XOPAKTNPIOTIKA Tou BITTOAOU. 210 OoXNpa 1-13 @aiveTal n XapokTnEIoTIKA MIOG
KpuoTaAA0dI6S0U.

Zxnua 1.13. XapaktnpioTik KautruAn kpuotaAAodiodou
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1-2.5. AvrioTaon diméAou

Q AvrtioTtaon evog ditTtoAou ovouddeTtal To TTHAIKO TNG TAONG, TTOU UTTAPXEI
OTOUG OKPOBEKTEG TOU DITTOAOU TTPOG TNV £VTOOHN TOU PEUNATOG, TTOU dlappEEl TO
oitTroAo.

R=— (1.14)

levikd n avriotaon evég ditTtohou gival ouvdpTtnon Tng Tdong Tou. XTnV TreE-
PITITWON AUTA N XAPOKTNPEIOTIKA €ival pia KAPTTUAN, evw OTav n avtiotacon gival
avedptntn a1rd TNV TAON, N XAPOKTNPIOTIKA €ival euBgia ypauun.

Q Ta dittoAa TToU £€x0UV avTioTaon avecdpTnTn atro Tn Tdon Toug ovouddovTal
QAVTIOTATEG.

270 oXNua 1-14 @aiveral n XapakTnPIoTIKY EVOG QVTIOTATN.

Zxnua 1.14 . XapaktnpiaTikn VoS avrioTarn

H povada avriotaong oto S.1 gival To Qu (Q). To Qu opileTal atrd Tn oxéon:

10=1Y
A

1-2.6. Aywyipornra

H avtiotaon evég dITToAou ek@pddel, TO TTOOO BUOKOAQ KIVOUVTAI OI NAEKTPI-
Koi @popeig pyéoa oTo BiTToAo. AvTiBETa N EUKOAIQ PE TRV OTToIO KIvOUVTal JEOO OTO
OITTOAO 01 NAEKTPIKOI POPEIG, EKPPAZETAI PE TNV aywyiuoTnTa.
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A H aywyiuétnTa €vog diTroAou gival ion Pe To avTioTPoPo TNG avTioTaong
TOU.

= (1.15)

oL
v

|~

H povada aywyipotntag oto S.| gival To Q.

1-2.7. E181Kf avrioTaon

H avtiotaon evég avrioTdtn €€apTaTal ammod TIG YEWMETPIKEG TOU DIACTACEIG
Kal TO €i00¢ TOU UAIKOU aT1rd TO OTTOIO €ival KATOOKEUAOUEVOG, av dnAadn cival
atrod gidnpo, xaAkd f otroiodriTToTe AAAO UAIKS. OTav 0 avTIoTATNG £xEl 0TABEPN
diatoun S, kal uAkog ¢ 16TE N avtioTaon Tou diveTal atd Tn oxéon:

14
pS ( )

1O PéEyeBOG p ovoudleTal €i0Ikn avriotaon. H €8Ik avtioTaon gival xapakTtnpl-
OTIKO TOU UAIKOU aTTO TO OTTOIO €ival KATAOKEUAOUEVOS O AVTIOTATNG.
H povada €1dikAg avtioTaong oT1o S.1 gival To 1Qm.

1-2.8. E181kf] aywyigoTnTa
O1wg n aywyiudétnTa G opieTal WG TO AVTIOTPOYO TNG AVTIOTAONG, £€TO1 KAl N
€I0IKI aQyWYINOTNTA g, OpIZeETal WG TO AVTIOTPOPO TNG EIBIKAG AVTIOTAONG.

g=1 (1.17)
P

H povdda tng €1dIkAg aywyiudétnTag oto S.1 gival 1o 1Q'm.

1-2.9. OgpUIKOG OUVTEAECTHG AVTIOTAONG

H €181k avtiotaon p e¢aptdral amrd T Bepuokpacia Kal divetal atrd Tn oxé-
on:

Po =P (1 +ab) (1.18)
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OTTOU pg N €I0IKA avTioTaon oToug B Babpoug KeAaiou, p, N €10IKN avtiotaon
oToUG PndEv PBaBuoug keAaiou, a €vag ouVTEAEOTAG TTOU ovOoAdeTal BEPUIKOG
OUVTEAEOTAG AVTIOTACEWG KAl £6apTATAl ATTO TN GUOT TOU UAIKOU.

Av ol diaoTdoelig Tou aywyou peTaBdaAlovTal EAdxIOTa YE TNV BEpuUokpaaia,
T6TE N JETABOAR TNG avTioTaONG TOU aywyou wg ouvdpTnaon Tng Bepuokpaaciag,
divetal atmd Tn oxéon:

R, = R, (1 + af) (1.19)

otou Ry n avtiotaon Tou aywyou oTtoug 6 BaBuoug Kehoiou kal R, n avtiotaon
TOU aywyou oToug undév Babuoug KeAaiou.

O BepuIKOG OUVTEAEOTAG AVTIOTACEWS PTTOPED va gival BeTikOG apiBudg, ap-
vNTIKOG | pndév. Otav cival BeTIKOG N avTioTaon Tou aywyou aufdvetal oTav
auavetail n Bepuokpacia OTTWG oTa PETAAAQ.

Ortav gival apvnTIKOG n avTioTaon Tou pelwveTtal 6Tav autdveral n BepPokpa-
oia 6TTwg oTov AvBpaka, Toug NAEKTPOAUTEG Kal TOUG NUIAYwYOUG.

Orav gival undév n avriotaon Tapapével oTabepr) o€ KABe PeTaBoAr Tng Bep-
Hokpaoiag, 6TTwg o€ €1dIKA KpdpaTta (KkovoTavTivn, hgayyavivn). H pyovada pé-
TPNONG TOou BepUIKOU auvTeAEOTOU QVTIOTACEWG €ival To 1grad™.

1-2.10. Aywyoi

Ta UAIKA TTOU €TITRETTOUV TNV €UKOAN Kivnon TwWV NAEKTPIKWY QOpPEWY, OTAV
dlappéovTal atrd NAEKTPIKO peUPa ovopdadovTal KaAoi aywyoi Tou NAEKTpIoLoU A
ATTAWG aywyoi.

O1 aywyoi auToi TTapouacidlouv TTOAU WIKPR €18IKA avTioTacon. Aywyoi givai
KUPiwg Ta JETAAAQ.

1-2.11. MovwrTég

2€ avTiBeon pe Toug aywyoug, ol yovwréC gival UAIKG oTa oTToia n Kivnon
TWV NAEKTPIKWY QopEéwv gival TTOAU duoxepns. O yovwTéS TTapouaidlouv TTOAU
MeyaAn €181k avTioTaon, yioTi dev uttdpyxouv eAeUBepOI Popeig oTn Pada Toug,
a@OU TO OUVOAO OXeOOV TWV NAEKTPOVIWV TWV ATOPWY TOUG Eival dECUIA.

MapoAa autd évag eAAXIOTOG apIBUOG NAEKTPOVIWVY UTTOPEI VA OTTOCTTAOTEN
Kal o€ autd oQeileTal N €I0IKA AYWYINOTNTA TWV HOVWTWY. ZUVABEIG HOVWTEG
gival Ta TTAAOTIKA, TO SUAO, TO XOPTi K.Q.
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1-2.12. Hplaywyoi

O1 nuiaywyoi gival UAIKA, TToU TTAPOUCIAOUV OXETIKA PEYAAEG TIMEG EIDIKAG
avtiotaong, n otroia peiwveTal 6tav augavetal n Bepuokpacia. O nuIaywyoi
gival TeTpacBevr) oToixeia.

O1 TepIccdTEPO YVWOTOI NIaywyoi gival To Meppdavio (Ge) kal 1o lMupitio
(Si). H aywyIigotnTa TV NUIGYWYWVY augdvetal onuavtika 6tav o€ autoug TTpo-
oTeB0UV TTPOCHIEEIC TPIOBEVWY 1 TTEVTACOEVWY OToIXEIWV. Ta TTEPICTOTEPA NAE-
KTPOVIKG €EapTAMATA gival @TIAyUEVA ATTO NUIAYWYOUG TTPOCHICEWV.

1-2.13. Evépys€la Kal 10XUG TOU NAEKTPIKOU PEUHATOG

H peydAn XpnoigoTnTa Tou NAEKTPIKOU PEUPOTOG OQEIAETAI GTO OTI PE AUTO
gival TTOAU €UKOAN n METAQPOPG eVEPYEIAG aTTO TOV TOTTO TTAPAYWYNS TG OTNV
KaravaAwan.

O puBuodg pe Tov otToio TTaPAyETAl I KOTAVOANICKETAI N EVEPYEIQ EKQPACETAI
ato Tnv loyu.

EidikéTepa:

Q 4étav n 10x0g cival otaBepn opideTal wg 1o TTNAIKO TNG evépyelag W, TTou
TTAPAYETAI 1] KATAVAAWVETAI 0€ XPOVO t, TTPOg Tov XPOVo t.

P=¥ (1.20)

Movada 1oxuog oTo S.| gival To 1Watt, kai opietan wg: 1TW = 1 i.
s

TNV TPAgN wg Hovada KaTavaAioKOUEVNG NAEKTPIKAG EVEPYEIOG XPNOIUOTTOI-
gitar n 1Wh, 1Tou eival ion e TNV evépyela, TTou KaTavaAioKeTal 1) TTApAyETAl UE
Iox0 1W o€ pia wpa.

1-2.14. ZuvreAeoT§ amédoong

O avBpwTTog yia va BeATiwaEl TIG ouvlnkeg diafiwong Tou XpnoiuoTrolei dia-
TAEEIG, TTOU TTAPEXOUV EVEPYEID OE XPNROIUN Mop®r. H evépyeia TTou TTapEXOUV
QUTEG 01 DIATAEEIG OVOUALETAI WPEAIUN EVEPYEIA, KAI N QVTIOTOIXN 1I0XUG OVOud-
CeTal wéAiun 10x0G.

KdaBe didTagn yia va AsIToupynoel XpEIAZETal EVEPYEIQ, N EVEPYEIQ QUTH OVOUA-
CeTal KaTavaAioKOUEV EVEPYEIQ, KAl N avTioToIXN 10XUG KATavaAIOKOUEVH 10X UC.
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Q 2uvreAeoTic amédoong piag didTagng, ovoudadeTal To TTNAIKO TNG WPEAINNG
I0XU0G, TTOU TTapEXEl N OIATAgn, TTPOG TNV I0XU TTOU KATAVOAIOKE yIa va AEITOUp-

YNOEL.
P
a=—2 (1.21)

O ouvteAeoTAG amddoong gival kaBapdg apiBudg Kal ekepdAdel TI HEPOG TNG
I0XUOG TTOU XPNOIUOTTOIET IO UNXAVA YIO VO AEITOUPYAOEL, JETOTPETTETAI OE WQE-
Alun 10x0. O ouvteAeoTG amodoong, OTTWG AUESA TTPOKUTITEI ATTO TNV apXN
dlaTAPNONG TNG EVEPYEIAG, Eival HIKPOTEPOG TNG MOVADOG.

2UXVA avTi Twv 6pwv KATaVOAIOKOPEVN 10XUG Kal WQEAIMN 10XUG, XPNOIUOo-
TTolI00VTal avTioToiXa o1 6pol 10xU¢ e106dou (P)) kal 1oxug €€d6dou (P,), oTroTE O
OUVTEAEOTAG aTTOdOONG YPAPETAI:

P
a=—2 1.22
P (1.22)

1-3. E@appoyég

Epappoyn 1n

AUo oaipidia gEépouv To idI0 PopTio q Kal BpiokovTal g ardéaTacn r = 2m.
Ta ogaipidia ammwBouvTal ye dUvaun F=360N. Na utroAoyioBei To @opTio q, TTou
PEPEl KABe oaipidlo.

N-m?
2

Aivetar K, =9 - 10°

Auon

— ? — 2 _ 2 —
F=K _q:> Fre=K, q?=q __I.r = q= _I.r:>
™2 " Ko \fKnA

&I\'}'Z -2m=+40-107 -2C=4-10"C=400pC .
m

2

9-10°
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Epappoyn 2n

2€ gnueio A n évraon Tou nAekTpIKoU TTediou €xel péETpo, E =3 v . 270 A @é-
petal @opTtio g= - 0,3mC. m

a) Na uttoAoyio6¢i To éTpo Tng duvaung F 170U QOKEITOI OTO q.

B) H dUvaun F kai n éviaon Tou ediou E £xouv TV idIa 1§ avTiBeTn Qopd;

Auon
Q)F=E-q=>F=3Y.03mC=09-10°N.
m
B) H duvapun F Kai n éviaon Tou Tediou E £xouv avTiBetn opd yiaTi To gopTio
q ival apvnTiko.

Epappoyn 3n

To duvapikd VO NAEKTPIKOU TTEdiou oTo onueio A gival V, = -3V. INMdéon givai n
OuvapIKr evépyeia NAEKTPIKOU QopTiou q = 2uC, TTou BpiokeTal 0TO A;

Auon
Ermy=Va-q = Epny=(-3)V-2uC =-5pd.

H apvnTiki TP 110U €X€l N QUVAUIKN EVEPYEID ONPAivel, TTWG OTo onueio A
TO POPTIO g £XEl DUVAMIKNA EVEPYEIQ KATA BUJ MIKPOTEPN OTTG AUTH, TNV OTToia Ba
gixe av BpiokoTaV OTO ATTEIPO.

Epappoyn 4n

H diagpopd duvapikou petafu duo onueiwv A kal B nAekTpikoU tTediou eival
V,s=15V. 'Eva goprtio g= - 400 uC petatotrietal atd 10 A oT1o B.
a) Moio gival To £€pyo TG duvapng Tou TTediou;
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B) MNa va TpayuartotroinBei n YETATOTTION TOU q ATTAITEITAI VO TOU TTPOCQEPOEI
evépyela; Av vai TToon;

Auon
a) Was=Vag - q = W, g =15V - (- 400) uC = - 6000 pJ = - 6mJ

B) Apou To £pyo TNG dUvaung Tou TTediou gival apvnTIKO, TTPETTEI GTO POPTIO g va
TTPooPePOEei evépyeia 6m.

Epappoyn 5n

Aywyog diappéetal atrd peupa 3,2A. MNMdoa nAekTpovia TTepvave atod pia dio-
TOMNA TOU aywyou o€ XpOvo 5min;
Aivetal To QopTio Tou nAekTpoviou |e| = 1,6 - 10'° C.

Auon
APXIKA TTPETTEI VA ETATPATTEI O XpOVOG t=5min o€ seconds.

t=5min=5min - 60 —— =300 s.
min

q

Hoxéon |l = T AOveTal WG TTpog q. q=1-1t (1)

Av TO QOpPTIO q aTTOTEAEITAI ATTO N NAEKTPOVIA, TOTE:

g=nle| 2)
ATIO TiIg oxéoelg (1) kai (2) émreTau:

|-t 3,2A-300s
nle[=l-t=>n=——=n=

=2 I - 6.10%0 nAeKTPOVIa.
|e| 1,6-10™C

Epappoyn 6n

HAekTpIKO diTroAO dlappéeTal atrd peupa évraong |, = 2mA, dTav 0TOuG aKPO-
OéKTEG Tou uTTApxel Tdon V, = 30V. MNola gival n avtiotacn Tou dITTOAoU;
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Ortav n 160N Tou diTToAou dITTAACIACTE], N £€vTAON TOU PEUPATOG TTOU TO OIAPPEE!
yivetal I, = 12mA. Eivai 1o diTtoAo avTIoTATNG;

Auon

H avtiotaon tou dimréAou, 6tav n taon eivar V, = 30V civai:

ST
m

Il
MNa va dloTmoTwoEl av 1o dITToAo €ival avTIoTATNG TTPETTEI va UTTOAOYIOBEI N
avtiotaon R,, 61av n taon Tou dittoAou diTTAaciaoTei. Av n Tiun TG R, €ival ion
pe Tnv TiunA NG R;=15 KQ, 161¢€ TO ditTOAO €ival avTioTaTNG dIaQOPETIKA BV gival.
Htdon V, éxermiun V,=2V, =2 -30V =60 V.
H avtiotaon R, €ivai:
V. 60V

R,=—2 =R, =——=5KQ, apa 10 diTroAo dev eival avTIoTETNG.
1, 12mA

E@appoyn 7n

XaAkivo ouppa €xel otaBepry dlaToun Kal Yrkog 1=20m. 31a dkpa Tou GUPHO-
T0G UTTApXEl Taon V=0,34V, otrote diappéstal atrd peupa éviaons | = 1 A. MNMéoa
mm? gival n diaTtour] Tou oUpPaTog; Aivetal n €I0IKI avTiOTACN TOU XAAKOU Pg, =
1,7 - 108 Qm.

Auon
ApXIKG uttohoyileTal n avTiotaon R Tou oUpUaTog.
Vv 0,34V

R=—=R=

=0,34Q.
I 1A

H avtiotaon R o€ ouvdptnon Pe Ta YEWUETPIKG OTOIXEI TOU oUPPATOG dive-
Tal aTTd TN OX€Oon:

~1,7-10°Qm-20m

=10°m?=10"°-10°mm? =1mm?2.
0,340

R=p£:>RS=p£:>S=p—£:>S
S R
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Epappoyn 8n

MoAUBdIvo cUpua £xel avtioTaon R, = 100Q, ce Bepuokpaaia 8 = 10°C va
uttoAoyioBei n avriotacn Tou otoug B,=100 °C. O BepUIKOG CUVTEAEDTNG QVTi-
aTaong Tou YoAuBdou eival, a = 0,004 grad.

Auon
H avtiotaon Tou cupuarog otoug 6, = 100°C divetal atrd Tn ox€on:
R; = Ry(1 + ab,) (1)
oétou R, n TiyA Tng avtiotaong atoug 0°C.
H iy Tng avtiotaong otoug B, = 10°C cival avTioToIxa:

R, =R, (1 + a8,) (2)

Me diaipeon TnG (1) pe Tn (2) TTPOKUTITEI N OXEON:

R, (1+a6 + +
R, _Ry( 2)_1 aeszZ:Rll a®, _
R, Ry(1+aB,) 1+a8, 1+08,

1+0,004-100°C
1+0,004-10°C

R, =100Q =100Q-1,346=134,6Q.

Epappoyn 9n

O¢puoaipwvag pe atoixeia (220V, 4KW) Asitoupyei eTTi TpeIg wpeg. Molo givai
TO KOOTOG TNG AgiToupyiag Tou, av n TiuA Tng KWh givai 30 dpx.;

Auon
H evépyeia TTou katavaAiokel 0 Bepuoaipwvag givai:

W=P- -t = W=4KW - 3h = 15KWh.

To K6OTOG TNG evépyelag gival 15 KWh x 30 % =450 opx.
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Epappoyn 10n

H 1o0xUg €€6dou ouokeung eival P,=1,6KW. H cuckeur] éxel ouvTeAeoTh aTmod-
doong 0=0,8. Av n ouokeur Asitoupyei e1Ti xpovo t=10h, TTOGoN evépyeia katava-
NioKel;

Auon
APXIKG eK@PAloVTal Ol TIHEG TWV BEBOPEVWV O€ HOVADEG TOU OUCTHUATOG S.I.
Po=16KW=16"-10°W
t=10 x 3600 s =36000s =3,6-10*s

H 1o0xUg €10600u uttoAoyileTal atrd Tn oxEon:

3
a:&:ﬁ:&:}R:—l’G 10 W=2103W
P a 0,8

H evépyela ei106dou uttoloyileTal atro TN OXEON OPIOPOU TNG I0XUOG.

P =¥:»wi =P -t=W,=210°W3,6 - 10*s = 7,2 - 107 J = 72 MJ.

1-4. MpofAnpara mpog AUon

1° Sta dkpa A kai B euBuypdupou TuApatoc AB prikouc r=0,9m, BpickovTal Ta
onpeiakd eoptia Q; = +4uC kar Q, = + 8uC avrioTtoixa. 210 onueio N Tou
AB, trou atréxel d=0,6m a1rd T0 A, ToTroBeTEiTal YopTio g= -1uC. Na Bpebei
N CUVICTOUEVN TWV OUVAUEWY TTOU OKOUVTaI GTO . (0,7N)

2° AUo onueiaka goprtia Q, = +16uC kai Q, = +4uC BpiokovTal AvTioTOIXA OTA
onueia A kai B, Ta otroia améxouv katd r=0,6m.Ze 11010 Oonueio Tou €uBu-
ypauuou TuipaTog AB trpétTel va TotroBeTnBei goprtio q = + 1uC, woTe va
ICOPPOTTEI; (0,45m)

3° Avo ioa onuelaka eoptia Q,=Q,=0,1uC atréxouv Katd r. Ta @opTia aAAnAe-
mdpoUV pe duvapuelg TTou £xouv PéTpo F = 10 N. Na utroAoyioBei n petagu
Toug amoaTaaon. Aivetar K, = 9 - 10° Nm?/C2. (0,3m)
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4°

50

60

70

2nuelakd @opTio q PpiokeTar oe onueio A nAekTpIKoU TTEdiOU, TTOU £XEI
duvapikd V, = - 3V. Otav 10 q yeTagépeTal atrd 1o A 0TO ATTEIPO, ATTO TNV
Ouvaun Tou Trediou Trapdyetal Epyo W =3 - 108 J. Na uttoAoyio6¢ei To gpop-

Tio Q. (-1uC)

2npeio A nAekTpikou TTediou €xel duvapikd V,=-10V. Znueiakd @optio q =
+2uC BpiokeTal 010 A Kal JETaQEPETAI TO oneio B Tou mediou. Av n 1don
MeTagU Twv onueiwy A kal B gival V,=-30V, va uttoAoyioBouv:

a) H duvauikni evépyeia Tou q, étav Bpioketal oTo A.

B) H duvauikn evépyela Tou q oTto B.

y) To épyo Tng duvaung Tou Trediou. (-20ud,40ud, -60uJ)

2nueio A nAekTpikou TTediou €xel duvapiko V,=20V. Ze dAAo onpeio B Tou Tre-
diou BpiokeTal poptio g =-100uC. Av 10 q £XEI BUVOIKT| EVEPYEID E g =102,
Va UTTOAOYIOOEI N TAON V. (30V)

210 oxAua 1-15 @aivetal N XapakTnPIoTIKA VOGS BITTOAOU.

a) Na mpoodiopioBei n avriotaon Tou dITTOAOU, GTAV N TAON OTOUG OKPOOE-
KTEG TOU Traipvel TIG TINEG: 1V, 2V, 3V, 4V, 5V, 6V, 7V, 8V, 9V, 10V.

B) Na karaokeuaaoBei 1o didypapua R=f(V).

17
£ 16

~

O PNWhAUIOONO O

12 345 6 789 101112
vV (V)
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8° XaAkivo cUppa éxer diatour) 0,1 mm? kai avriotaon 0,34Q. Moio gival T0
MAKOG Tou aUppartog; Aivetal: pg, = 1,7 - 108 Qm. (2m)

9° MNa TN METAPOPA NAEKTPIKNAG eVEPYEIOG METAEU dUO BECEWY, TTOU ATTEXOUV
Katd 1=2000m, xpnoihoTrolEiTal XAAKIVOS aywyos. Av n avTioTaon Tou ayw-
you eivar R=340Q), va uttoAoyioBei n pdadla Tou.

Aivovtal: pe, = 1,7 - 10 Qm, TrukvéTnTa XaAkoU d., = 8,9 - 108

10°

11°

12°

13°

14°

Kgr

m®

(1,78 Kgr)

ZUpua vikeAiou €xel avtiotaon R=13,8Q kai pAkog | = 10m. Av n diatoun
Tou oUppatog civar 0,05mm?2, va uttoAoyioBei n 18Ik aywyiudéTnTa TOU
VIKEAIOU. (14,49 - 10° Q" m")

Aywyog otav Bpioketal otoug 0°C €xel avriotaon R,=10Q, evw oToug
25°C €xel avtiotaon R,s = 11Q. Na 1TpoodiopioBei 0 BepUIKOG ouvTEAE-
OTNG avTiIOTAONG TOU UAIKOU aTTd TO OTTOIO £ival KATOOKEUOOPEVOG O ayw-
yoG. (0,004grad™)

XaAkivog aywyog atoug 0°C éxel avriotaon R, = 10Q, evw og Bepuokpa-
oia 0 ¢xer avriotaon Ry = 10,39Q. Na 1mpocdiopioBei n Bepuokpaacia 6.
Aivetal 0 BepIKOG CUVTEAEDTNG avTioTaong Tou XaAkouU ag,=0.0039grad™.

(10 °C)

XaAkivog aywyog atoug 0°C €xel avtiotaon Ry, = 10Q. Z1nv idia Bep-
MOKpaaia aywyog amod avBpaka £xel avriotaon Ry, = 12Q. Na mpocdio-
p10B¢i n Bepuokpaaia oTnv oTToia oI U0 aywyoi EXouV ioeg avTIoTACEIG.
Aivovrai: a.,=0,004grad, a.=-0,005grad".

(20°C)

AUO pnxavég gival ouvOEPEVES WOTE, N I0XUG 6000V TNG TTPWTNG Va gival
10XUG €10000U TNG deUTEPNG. H 10XUG 10080V TNG TTPWTNG MNXAVNAG €ival
P.1y = 10W, ev n 10x0g £86d0u NG deUTeEPNG gival Py, = 7,2W. Av 0 ou-
VTEAEDTNG ATTOdOCNG TNG TTPWTNG MNXavng gival a; = 0,8, va uttoAoyioBei
0 OUVTEAEOTAG atmédoong TnG OeUTEPNG. (0,9)






KE®DAAAIO

BAZIKA KYKAQMATA
KAl EEAPTHMATA

Eicaywyn

2T0 KEQAAaio autd TTEpIypd@ovTal Ta BACIKA OTOIXEIR TwWV KUKAWUATWY OU-
VEXOUG PEULIATOS KABWCS Kal Ta EapThaTa Toug.

Ermiong, mepiypdagovial BaoikES apyES Kai uEB0SOI UTTOAOYIOUOU Kai LIETPN-
ong NAEKTPIKWVY HEYEBWY, OTTWS TN TAONG, TOU PEUUATOC, TNS AVTioTAoNC,
NS I0XUOC K.ATT.

2KOTTOS TOU KEQPaAQiou &ival va Karavoroouy ol uabnTéc 1a Bacikd aToixeia
TWV NAEKTPIKWY KUKAWUATWV Kail Ta EQpTHUATA QUTWY Kal VA avamruéouv
IKQVOTNTA UTTOAOYIGUOU Kai UETPNONS NAEKTPIKWY LIEYEBWY T€ aTTAd KUKAwW-
uara. Emion¢ va karavonoouyv 1 Asitoupyia Twv 0pyavwy LETPNONGS Kal vVa
géoikeIwOBOUV L€ TH XPHON TOUG.
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2-1. Baolkd oToIXEia KUKAWHATWY — ZUHBoAa kai dia-
Ypappara

‘Eva nAekTpIKO KUKAWUQ TTEPIAAPBAVEI Ta £ENG £TTI HEPOUG DOUIKA OTOIXEIA:

e [Inyn evépyeiag yia tnv TTapoxn Tdong Tou aTmaiTeital yia mn por PeUUaATog

OTO KUKAWUQ.

*  Aywyoug atré Toug oTroioug Ba TTepaael To PEUUA.
e MoVWwTEG yia TOV TTEPIOPICHO TOU PEUNATOG OTIC £TMIBUUNTES OIOOPOUES (ayw-

YOUG, avTIOTAOEIG K.A.TT.).

e ‘Eva @oprtio, yia va gAeyxBei n ToodTNTA TOU PEUPATOS KAl VA PETATPATTEI N

NAEKTPIKNA evEPYEIA TNG TTNYNG 0€ AAAN Hop@r evépyelag (TT.X. BepPOTNTA).

e Y UOKeuN eAéyxou (ouvnRBwg BIOKATITN) YIa va EEKIVA Kal va OTAPATA Tn por)

TOU PEUMATOG.

e Mia cuokeur TTpooTaCIAG YIa TN DIOKOTTI TOU PEUPATOG OE TTEPITITWON KOKIG

A&IToupyiag TOU KUKAWPATOG.

Ta TECOEPA TTPWTA OTOIXEIA Eival ATTAPAITNTA YIA OTTOIOOATTOTE NAEKTPIKO KU-
KAWMQ, VW N OUOKEUR €AEYXOU KOl N CUCKEUN TTPOCTACIAG OUXVA TTOPAAEITTO-
vTal.

MNa v avatmmapdoTtaon evog NAEKTPIKOU KUKAWUATOG XPNOIYOTTOIoUVTal OU-
vABwg cUuBOAa yia Ta NAeKTPIKG e€apTrpaTa, avTi va oXedIAdovTal EIKOVEG TWV
€€aPTNUATWY QUTWV.

‘ET01, £€vag avTioTATNG TTAPICTAVETAI PE TO GUMPBOAG Tou, OTTWG QaiveTal OTO
oxnua 2.1.

MW

Z0ppoio

Mpayuarikr poper

Zxnua 2.1. Avriorarnc a) MNpayuarikn popen, B) ouuBoAo

Avaloya oUuBoAa uTTAp)ouV yia OAa Ta NAEKTPIKA OTOIXEIO EVOG NAEKTPIKOU
KUKAWpatog. H poévn e€aipeon ivai, o011, dev uttdpyel cUPBOAO yia va diakpivo-
VTOI Ol JOVWUEVOI aywyoi atTd 6ooug dev gival povwpévol. YTToTiBeTal T1, uTtdp-
XEl HOVWOon eKei OTTOU XpeIAleTal, WATE VA ATTOQEUYETAI N ETTAQPN £€apTNUATWY
KOl aywywv.
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Q To didypapua 1o OTToi0 PEPEI JOVO CUPBOAA yia va degi¢el TN cUVOEDT TWV
€EAPTNHATWY OVOUAZETAl ZXNHOTIKO SIAYPAUMO TOU KUKAWUATOG.

O1 NAEKTPIKEG TIUEG TWV €EAPTNUATWY TTOU XPNOIPOTTOIOUVTAI OTO KUKAWMO
MTTOpOUV €TTIONG VA CUUTTEPIANYBOUV OTO OXNUATIKO SIAYPANHO TOU KUKAW-
HOTOG €iTe avaypd@ovTag TIG TINEG TTAVW ATTO TA AVTIOTOIXO £LOpTAMOTA (OX.
2.2.(a)), €ite ypdgovTtag £va avayvwpelioTiké ypdupa i oUuBoAo TTAdI og KABe
eCdpTNUa Kal ol TINES TwV eEapTnUdTWwy divovTal o€ CUVODEUTIKO KaTaAoyo e€ap-
TNUaTWYV (oX. 2.2.(B)).

10 R,

() w0 owz 80 SIS

(a) B)

B,: Mnyn 1aong 21V, R;: Avtiotaon 1Q
R,: Avtiotaon 4Q, R;: Avtiotacn 2Q

Zxnua 2.2. Tpémor kaBopiouoU Twv TIHWV TwV £§apTnUATWV

2-2. HAekTpPIKEG TINYES TAONG KAl PEUHATOS (aveSapTn-
TEG, ESAPTNHEVEG)

2-2.1. NMnyég Taong

O1 TpayuaTikég TTNYEG TAONG €ival CUOKEUEG TTOU TEivouv va diatnpouv oTa-
Bepn Taon. H avdykn PovteAoTToinoNg TwWV TThYWVY auTwy 00AYNCE OTIG IAVIKES
TNYy£G TAONG OI OTToIEG OlaKpPivovTal o€ OUO KATNYOPIEG.

Q Idavikég aveEApTNTEG TTNYEG TAONG: €ival OTOIXEIQ KUKAWHPOTOG TToU dia-
TNPOUV pia oTaBepr TAON OTOUG OKPOBEKTEG TOUG aveEdpTNTa OTTO TO PEUUa
TOUG.
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EtTopévwg, N 10N PI0G TETOIAG TTNYNG OE OTTOIABNTIOTE XPOVIKY OTIYMN €i-
val avedpTnTn TNG @UONG 1 TOU PEYEBOUG TwV OTOIXEIWV TOU KUKAWUATOG TTOU
ouvoéovTal PETAEU TV AKPOOEKTWY TNG Kal HOvo TO peupa eEapTaTal Ao Ta
ouvOedeva [’ auThv oToIXEia.

H xapakTnpIoTIKr PIag 1I8avIKAG aveEdpTnTNG TTNYNG TAONG KAl TO KUKAWMATI-
KO TNG oUuBoAO @aivovTal oTO OX. 2.3.

Zxnua 2.3. XapaktnpioTikl Kai o0uBoAo 16avikig aveédptntng mnyns raong

Q I18avikég eEapTNUEVES TTNYEG TAONG: €ival OTOIXEIQ KUKAWPOTOG OTTOU Wia
Tdon N €va pevua oe k&tmola AAAn Béon Tou KUKAwPaTog kKaBopilouv Tnv Tdon
TWV OKPODEKTWYV TOUG.

ETTopévwg, pia TETola TTNYR YTTOPED va gival eEAeyxouevn €ite atrd TAon €iTe
atro pelpa.

Edv cival eAeyxopuevn ato kamola téon V, 10TE:

Vo=V, (2.1)
OTTOU P OTABEPOG OdIAOTATOG CUVTEAEOTAG.

Edv cival eAeyxouevn atro KaTrolo peuua |, TOTE:

V.=p-l, (2.2)
O1T0U p 0TABEPOG OUVTEAEDTNG WE dlaoTdoelg V/A.

To KUKAwATIKO CUPBOAO HIag 1I8aVIKAG e€apTnUévNG TIYAS TAONS QaiveTal

OTO OYX. 2.4.

Zxnua 2.4. >0uBoAo 1davikng e€aptnuévng mnyns racns
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Baoikod Koivé yvwpiopa Twv avegapTnTwy Kal EAPTNHEVWY TTNYWV TAONG €i-
val 10 0TI, &gV PUTTOPOUUE VA EKPPACOUNE TO peUUa OTNV TTNYR oav cuvdpTnon
NG TAONG TWV OKPOBdEKTWY Toug. Me GAAa Adyia, av 1o pévo TTou yvwpifoupe
gival n Tdon oTa akpa piag Tyng Tdong, ite aveEaptnTng €ite eaptnuévng, dev
EXOUUE APKETEG TTANPOPOPIES VIO va TTPOCDIOPICOUNE TO peUNA TTOU dIappPEEl
v mnyn.

2-2.2. Nnyég pevparog

O1 Tpayuatikég TTNYEG PEUPATOC €ival CUOKEUEG TTOU Teivouv va dlaTnpouv
oT100epd pelpa. H avaykn PovTeAOTTOINONG QUTWY TwV TINYWV 0dynoe OTIG
1I0aVIKEG TTNYEG PEUNATOG OI OTTOIEG DlakpivovTal o€ U0 KATNYOPIEG.

Q 16avikég avegapTNTEG TTNYEG PEUMATOG: €ival OTOIXEIO KUKAWPATOG TTOU
dlatnpouv éva oTaBepd peUpa avecdpTnTa oTTd TNV TAOT TOUG.

ETTopévwg, To peUha PIag TETOIAG TTNYNG O€ OTTOIAdNTIOTE XPOVIKI OTIYUN €i-
val ave¢apTnTo TG QUONG A Tou PEYEBOUG TWV OTOIXEIWY TOU KUKAWPOTOG TTOU
ouvdEovTal HETAEU TWV OKPOBEKTWYV TNG Kal Hévo n Taon €EapTaTal aTmd Ta CUV-
dedueva Y’ auThv oToIXEia.

H xapakTnpIoTIKA WIag 1I8AVIKAG avegdpTnTNG TTNYNG PEUMATOG KAl TO KUKAW-
MaTIKO TNG oUMBOAO @aivovTal oTo oXANa 2.5.

\%

2xnua 2.5. XapaktnpioTiK Kai oUuBoAo 16avikig aveédprntng mnyns peuUarog

Q Idavikég eEapTNHUEVES TTNYES PEUMATOG: Eival OTOIXEIO KUKAWPOTOG OTTOU
éva pelpa i pia Tdon o€ KATTola AAAN B€on Tou KUKAWPATOG KaBopifouv To peu-
Ma TOUG.
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EtTopévwg, pia TETOoIO TINYA UTTOPE va gival EAsyXOUEvN €iTe atTd peUpa €iTe
ato Téon.

Edv gival eAeyxopevn atrd katrolo pevpa l, 1oT1E
l, =B (2.3)
610U B 0TaBEPSS adIAOTATOG CUVTEAEDTNG.
Edv eival eAeyxouevn ammo kamrola téon V, 101
l,=a-V, (2.4)

OTTOU O 0TABEPOG OUVTEAEOTNG e DdlaoTdoeig A/ V.

To KUKAwpaTikd cUPBOAO pIag IBAVIKAG eEapTNHEVNG TTNYAG PEUUATOS Paive-
Tal OTO OX. 2.6.

Zxnua 2.6. >0uBoAo 1davikng e€aptnuévng mnyns PEUUATOS

Baoikd Koivé yvwpIoPa TwV avegapTNTWV Kal EAPTNHEVWV TTHYWV PEUPATOG
gival To 0TI, deV ITTOPOUE VA EKYPATOUE TNV TACH TNV TTNyr oAV ouvapTnon
TOU PEUNATOC Twv. Me aAAa Adyia, av To JOvVo TTou yvwpiouue ival To peuua
MIag TTNyNG pelpaTog, €ite aveCdptning eite e€aptTnuévnG, OEV EXOUNE OPKETEG
TTANPOYOPIES YIa va TTPOCOIOPICOUHE TNV TAON TWV AKPOOEKTWY TNG TTNYNG.
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2-3. Nopog Tou Qu (Ohm) Kai urmtoAoyioHOGg TAONG,
PEUHATOG, AVTICTAONG

2-3.1. Nopog Tou Qu (Ohm)

H oxéon peta&u Tou peupatog (1), Tng Taong (V) kai 1ng avriotaong (R) evog
avTIOTATN PEAETABNKE atTd Tov [epuavo emaoTruova Georg Ohm kal TTpog TiuA
TOU ovouaoBnke vopog Tou Ohm.

O Ohm avakadAuwe 6T n évTacn Tou PeUPATOC TTOU dIappPEEl Evav avTIOTATN
eivar avéAoyn pe Tnv 1G0N, OTA AKPA Tou avTioTATn. ‘ETol, 0€ KABE TTEPITITWON
otav diaipouoe TNV TAON UE TO PEUUA, TO ATTOTEAECHA ATAV TO idIO.

O vopog Tou Ohm dlaTuTTWVETAl WG £EAG:

2xnua 2.7. KikAwua ékppaong rou vopou rou Ohm.

A H évraon Tou peUpaTog TTOU dlappEel Evav avTioTATn, €ival avaAoyn Tng
TAoNG TTOU ETTIKPATEI OTA GKPA TOU.

onAadn

|I=— (2.5)

H xapakTnpioTik €vog avTioTdtn (A ammAd avtioTaon) TTou atroTeAEi TauTo-
XPOVa Kal TN YPAPIKN TTapdoTacn Tou vopou Tou Ohm, gival euBeia ypappr) TTou
OlEpyeTal aTTd TNV ApyXn TWV agdvwy, OTTWG QaiveTal oTo oXAUa 2.8.

E1d1kég mepImrTwoelg: AUO €I8IKOi TUTTOI AVTIOTACEWYV TTOU TTAPOUCIAlouv
I010ITEPO EVOIAPEPOV €ival TO AVOIKTO KUKAWUA KAl TO BpayxUKUKAwWLQ.
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NN

o)/ "\

KAion: epw=R

2xnua 2.8. Néuog rou Ohm yia oraBepr) avrioraon

QO AvoIKTO KUKAWpA: gival éva oToIxEi0 OUO OKPOOEKTWYV TOU OTTOIOU TO PEU-
Ma gival undév avegdptnTta atmd Tnv epapuolduevn kaBe @opd Tdon.

21NV TPAEN, avoIKTd KUKAwPA £Xoupe OTav 0€ KATTOIO0 ONUEIO TOU KUKAWUO-
TOG UTTAPXEI DIAKOTTN PE ATTOTEAECHUA VA JNV TTEPVAEI NAEKTPIKO peUMQ.

H xapakTnpIoTIKr €VOG aVOIKTOU KUKAWMATOG KOl TO KUKAWUOTIKO oUUBOAO
TOU @aivovTtal oTo oXANa 2.9.

I=0 v

NN

KAion: R—o0
+ 0
V: auBaipeTn

o

Zxnua 2.9. 20uBoAo Kai XapakTnpPIoTIK TOU QVOIKTOU KUKAWUATOC

Q BpaxukUKAwa: gival €va oToIXeio OUO akpOodEKTWY TOU OTToIoU N TACoN
gival pyndév avegdptnTa atro 1o dIEPXOUEVO KABE Qopd peUQ.

21NV TPAEN BpaxukUukAwua Exouue 6tav OUO onueia evog KUKAWPATOG OUV-
0eBoUV pe aywyod PUNdEVIKNG avTioTaonc.

H xapaKkTnpIoTIKr VOGS BPOXUKUKAWMATOG KAl TO KUKAWMATIKO oUUBOAO TOU
@aivovTal oto oxAua 2.10.
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\Y,

=0 I: auBaipeTo kAion: R=0

_ o W

Zxnua 2.10. 20uBoAo kai xapakTnpioTiKA BPaXUKUKAWLATOS

2-3.2. YITOAOYIOHOG TAONG, PEUHATOS KAl AVTiOTAONS

ATTO 10 vOpo Tou Ohm (oxéon 2.1.) ival EUKOAOG O UTTOAOYIOHUOG EVOG €K TWV
TPIWV HeyeBwv V, |, R €dv gival yvwoTd Ta AN U0 ueyEdn.
Auvovtag mn oxéon (2.1) wg TPog TNV TACTN TTPOKUTITEL:

V=[-R (2.6)

TéNOG yIO TNV QVTIOTOON TTPOKUTITEL:
R=— (2.7)

‘Eva BoAbnua yia Tnv €UKoAn Xprion Tou vouou Tou Ohm @aiveTal 010 Xwpel-
OMEVO O€ TUAPOTA KUKAO TOU oxruaTog 2.11.

Tdon (V)

Peopa |Avriotaon

) (R)

Zxnua 2.11. O kUkAog Tou véuou tou Ohm

MNa va xpnoiyotroinoeTe 10 forRdnua, amAd KOAUWETE TNV TTOCOTNTA TTOU B€-
AETE va BpeiTe Kal KAVETE TOV TTOAAGTTAQCIOCOUO 1] TN dlaipean TTOU UTTOOEIKVUETE.
M.x. KaAUwTte 10 R Kal T0 UtTOAOITTO TOU KUKAOU Oeixvel Tnv Taon (V) diaipepévn
pe To pedpa (1).



44 4 KEDANAIO 2

2-4. YTIOAOYIOHOG 1I0XUOG — EVEPYEING —
KOOTOUG NAEKTPIKNG EVEPYEING

E@ooov 10 pelpa Kal n Tdon gival TToo0TNTEG Ol OTTOIEG ITTOPOUV EUKOAQ VO
uttoAoyioBouv, n 1oXUG (P) TTou KaTtavaAwveTal g€ KATTOIO QOPTIO ) TIPOCPEPE-
Tal atrd KATTOIa TTNYN €UKOAQ uTToAOYieTal aTTd T OoXEoN:

P=V-I (2.8)

H nAekTpikA evépyeia (W), TTpoUtroBéTel yvwaon Tng 1oxUog (P) kal Tou Xpovi-
kou diaoTApaTog (1), yia To otroio {nTeital kal uttoAoyileTal atrd T oxEon

W=P-t (2.9)

To KOOTOG TNG NAEKTPIKNG EVEPYEIAG UTTOPEI va KaBopiaTei atrd Tnv TToooTNTA
TNG EVEPYEIOG TTOU KATAVOAWONKE Kal TN XpEwaon ava pJovada evEPYEIG. Zuvr)-
Bwg n xpéwaon divetal o€ dpayxuég ava KIhoBatwpa. ‘ETol, To k6oTog uttoAOYiCE-
Tal atrd T oxéon:

KbéoTog = (Tiufy povadag evépyelag) x (evépyeia) =

= (dpx / KWh) x (KWh) (2.10)

2-5. MéTpnon NAEKTPIKWY HEYEOWV pE
TN BonOsia opydvwy Kal CQAAHATA HETPHOEWV

O1 NAEKTPIKEG HETPATEIG XPNOIKMOTTOIOUVTAI YIa TOV EAEYXO KAl ETTOPEVWG VIO
TN oWOTA Kal atrodOoTIKA AEITOUPYIO TWV NAEKTPIKWY EYKATAOTACEWY, TWV NAE-
KTPIKWYV EEAPTNHATWY KAl TWV NAEKTPIKWY HNXAVWV.

KaTd TIG NAEKTPIKEG PETPAOEIG WE TN XPAON KATAAANAWY PeEBOSWV Kal opyd-
vwV TTpoadiopifovTal Ta dId@opa NAEKTPIKA WEYEDN.
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2-5.1. Eidn opydavwyv Kal apXég AsITOupyiag autwyv

e Mg Baon Tnv apxn Asiroupyiag Toug, Ta KAaoIké dpyava diakpivovTtal oTIg

€€NGC KATNYOPIEG:

a)

B)

Y)

9)

£)

Opyava oTpeTrTOU TTRVIOU (| payvNTONAEKTPIKA 6pyava): H Asitoupyia
TOUG OTnpideTal OTn POTTA TTOU AVATITUCCETAlI O OTPETTTO TTNVIO, TO OTTOI0
dlappéeTal atrod NAEKTPIKG peUPA Kal BPIioKETAl JECA OE HAyVNTIKO TTEdIO PO-
VIUOU PayVvATN.

Opyava KivnTou o18ipou ([ nAekTpopayvnTiké 6pyava): H Asitoupyia
TOUG OTNPICeTal 0€ PIo dUVAWN TTOU QOKEITAI 0TO O18npouayvnTikO UAIKS, TO
oTToio BpiokeTal péoa o€ payvnTikd TTedio. To TTedio dnuioupyeiTal atrd Eva
o10aBepo TTNVIO, TO OTTOIO dlappEETal ATTd NAEKTPIKO PEUNQ.

HAekTpoduvapikda épyava: H Asitoupyia Toug ival idia pe ekeivn Twv op-
YAvwyv oTPeTTTOU TTNVviou Pe Tn dla@opd OTI UTTAPXEI NAEKTPOUAYVATNG avTi
MOVIFOU PayvATh.

HAekTpooTaTikd 6pyava: H Asitoupyia Toug oTnpieTal o€ pnXavikeég duva-
MEIG TTOU aoKOoUVTal JETOEU CWUATWY TToU BpiokovTal uTtd Tdon.

Oepuika 6pyava: H Asitoupyia Toug atnpiletal oTn BepudTnTa TTOU EAKUE-
Tal KOTA TN O1EAEUCT NAEKTPIKOU PEUUATOC ATTO £vav aywyo.

oT) ETraywyikd épyava: H Asitoupyia Toug €ival idla ye tn Asimroupyia Twv

aAoUYXPOVWY KIVNTHPWV.

e Me Baon 10 péyeBoOG TO OTTOIO PETPOUV, Ta Opyava dIakpivovTal aTIG €ENG

KATNYOpPIEG:

a)
B)

Y)
5)

£)

AMTTEPOUETPA: PETPOUV TNV £VTACN TOU NAEKTPIKOU PEUPATOG.
BoATépeTpa: eETPOUV TNV Ton PETAEU OUO ONUEiWV.

Bartéperpa: yeTpoUv TNV 1I0XU TTOU ATTOPPOPA Hia KaTtavaAwan.
ZUXVOMETPA: UETPOUV TN CUXVOTATA TOU EVOANOCCOUEVOU PEUNOTOG.

OepuOpETPA: PETPOUV TN BEPpPOKPATia EVOG CWHATOG.

oT) YypoueTpa: PETPOUV TNV UYPOTia EVOG XWPOU.

e Mg Baon Tov TPOTIO E TOV OTT0IO PAG TTAPEXOUV TNV TIKI TOU YETPOUHEVOU

peyéBoug, Ta 6pyava SIakpivovTal OTIG £E1G KATNYOPIEG:



46 ¢ KEDANAIO 2

a) EvdekTIKA Opyava: TTapEXOuV HECw OEiKTN A QwTEIVOU CAPATOS A WnoI-
0KOU OUOTAMATOG TNV TIUA TTOU €XEI TO UETPOUMPEVO UEYEBOC KATA TN GTIYMN
NG HETPNONG.

B) Karaypagikd 6pyava: karaypd@ouv autopata (apyd i ypriyopa) ouvap-
THOEI TOu XpoOvou A dANou peyéBoug To PéyeBoG TToU PETPOUV.

y) AOpoioTikd dpyava: TTapéxouv aBpoIoTIKA TNV TIUA €vOg PeyEBoug atrd
KATTOIO XPOVIKA OTIYUR KAl JETA.

2-5.2. MéTpnon évraong — ARTIEPOHETPA

H évtaon Tou nAeKTPIKOU PEUPATOG PETPIETOI PJE EIOIKA Opyava, T AUTTEPO-
MeTpa. Me Bdon Tnv apxn AcIToupyiag Twv opyavwy, OTTWG ava@eépbnke aTnv
TTponyouuevn TTapdypa@o, dIATTIOTWVOUNE OTI OAa T Opyava, EKTOC ATTO TA
NAEKTPOOTATIKA, UTTOPOUV VA XPENOCIUOTTOINBOUV WG GUTTEPOPETPA, KABOTI N Ki-
vouoa POTTH) Toug, oQeileTal aTn dIEAEUCT NAEKTPIKOU PEUUATOC.

H pétpnon éviaong o€ ouvexh peluaTa PTTOPEi va yivel ge dpyava KivnTou
TTNViou Kail KivnTou CI0APOoU, VW Yia Tn HETPNON TAoNG o€ evoAAaooOuEva pel-
paTa Ta Opyava autd TTPETTEl va OI0BETOUV Kal avopBWTIKESG BIATAEEIG.

Ta épyava KivntoU G181 Pou, Ta NAEKTPOOUVAMIKA, Ta BEPUIKA Kal Ta ETTAYW-
yIK& gival KatdAANAa yia atTeuBeiag JETPAOEIS CUVEXWY Kal EVOAAACTONEVWV
PEUMATWV.

Ta autTepOPETPa cUVOEOVTal O€ GEIPA OTO KUKAWUA OTO OTToio BEAOUE va
MeTpriocoupe TNV €vtacn. H alvdeon dpwg Tou opydvou oTo KUKAwHA aAAGel
TNV KATAOTAON TTOU ETTIKPATOUCE TTIPIV aTTd TN oUvOeon ETTEId QUEAVETAl N
avTioTOON TOU KUKAWHATOG PE TNV TTAPEPBOAN TNG ECWTEPIKAG avTioTAONG Iy
TOoU opydvou. ‘ETol, uttdpxel c@AAPa Katd Tn YETPNON TNG £€VTaonG Tou pelua-
TOG.

270 KUKAWMPO TOU TTAPOKATW OXAMATOG 2.12 TO QUTTEPOUETPO EOWTEPIKNG
avTioTaong r, ouvOo£BNKE yIa va JETPACEI TO PEUMA TOU KUKAWMATOG.

Mpiv atré TN cUvdECn TOU AUTTEPOUETPOU TO PEUPA TOU KUKAWMATOG ATAV |y =
V /R, evw PeTa Tn oUvdeoT Tou To peupa gival | =V /(R + ry). (BAétre Keg. 3o,
OuVvOEOHOoAOYia aVTIOTACEWV OE GEIPA).
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Zxnua 2.12. Mérpnon évraong

To oxeTIKO OQAAUQ HETPNONG TNG EVTAONG opideTal atrd Tn oxEon:

VY
_AI_L-1_R R+ry _ 1,
0'_____ =
L 1 \ r, +R
R
=0=—p (2.11)
1+—

o

AT1I6 Tn oxéon auTth ival eavepod Ot
Av ry = 0, 161€¢ 0 — 0. ETTOpévwg, TO 0@AAPa PETPNONG EAAXIOTOTTOIEITAI, QV

N ECWTEPIKA AVTIOTAON TOU QUTTEPOMETPOU €ival TTOAU PIKEN.
Me Bdaon Ta TTapATTAvW, TA AUTTEPOPETPA TTPETTEI VO KOTOOKEUAZOVTAl UE

TTOAU WIKPR €0WTEPIKA avTioTaon r,. H avriotaon toug gival ouvRBwg pepIka

OéKaTa ) eKaTooTd TOou (Q).

2-5.3. MéTpnon Taong — BoATtoperpa
H nAekTpIKA TGaoN YETPIETAI PE €10IKA Opyava, Ta BOATOMETPA.
Me Bdaon Tnv apxn Aeitoupyiog Twv opyavwy dIATTIOTWVOUUE Kal TTAAI (OTTWG
KAl OTO QUTTEPOMPETPA), OTI OAQ Ta Opyava PTTopolv va XpnolpotroinBouv wg

BoATéueTpa, KABGOOV N KIVOUCO POTTA TOUG OPeiAeTal OTN DIEAEUCT TOU NAEKTPI-

KOU peUUATOG.
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MNa tn pé€rpnon tdong Z.P. xpnolyotrolouvTal opyava Kivntou Trnviou. MNa 1
METpnoN Tdong E.P. xpnoipoTtroloUvtal 6pyava BepUIKA, ETTAYWYIKA KAl NAEKTPO-
OTOTIKA.

MNa 1N yétpnon 1aong Z.P. kai E.P. xpnoiyotrolouvtal épyava KivnTou o1dn-
pou £@odIaCuéVa PE avopBwTIKES BIATALEIG.

Ta BoAtopeTpa ouvdéovtal TTAPAAANAG GTO TUAUG TOU NAEKTPIKOU KUKAW-
HOTOG TOU oTToiou BEAOUE va HETPACOUUE TNV TGon. H ouvdeon Suwg Tou op-
yavou oTo KUKAwPA aAAGZel TNV KATAOTOON TTOU £TTIKPATOUCE TIPIV aTTd T OUV-
deon, KaBOOOV UEIWVETAI N AVTIOTOON TOU KUKAWHPOTOG AOYW TNG E0WTEPIKNG
avTioTaONG ry. ZUVETTWG, UTTEICEPXETAI KATTOIO OQAAUA OTN YETPNON TNG TAONG.

270 KUKAWWGO Tou oxAuatog 2.13 10 BOATOUETPO €C0WTEPIKAG AVTIOTACNG Iy
OUVOEETAI YIa VA PETPAOEI TV TAON OTA AKpa NG avtiotaong R.

Q k-

¥

Q,

Zxnua 2.13. Mérpnon taong

Mpiv atmd Tn ouvdeon Tou PBOATOUETPOU N TAON OTa dkpa Tng avriotaong R
eivar:

V,=lR=—Y R = V,=V.—"
R R+R,

R/,
R/ +R;
(BAéTTe Keg. 30, ouvdeopoAoyieg avTIOTACEWV)

Meta Tn ouvdeon n Taon yivetar V,, =V -

Katdtmv TpdEewv, To OXETIKO OQAAUA HETPNONG TNG TAONG TTPOKUTITEN ITO JE:
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_AV _V,-V, _ 1
o=—= —
V, \'A R+R,
RR,

(2.12)
s

Av ry = oo, TOTE 0 — 0 KaI ETTOPEVWG TO OQAAPO PETPNONG EAAXICTOTTOIEITA,
6Tav n €0WTEPIKA avTioTaon Tou BOATOUETPOU €ival TTOAU PEYAAN.

Me Bdaon Ta TTapatrdvw, Ta BOATOUETPA TTPETTEI VO KOTAOKEUALOVTAI [E TTOAU
MEYAAN ECWTEPIKA avTioTaon.

2TV TTPAgN n avtiotaor Toug gival peyaAuTepn ammo 10 (KQ).

2-5.4. Opyava mivaka

Q Eva 6pyavo pétpnong Tmou PETPA Povo ia atrd Tig TToootnTeg V, |, R ovo-
padeTal 6pyavo TTivaka.

AuTd Ta 6pyava gival guxva PoviIa cuvoedeuEva o€ Eva KUKAWUA, WOTE VO
MTTOpPEi KATTOI0G Va TTapakoAOUBEi cuvéXEIa TNV TIPA MIGG NAEKTPIKAG TTOCOTNTAG.
Ta épyava autd gival avaloyikd 1] wneiakd. 1o oxnua 2.14 @aivetal £éva avo-
AOYIKO Opyavo Trivaka.

Zxnua 2.14. Avaioyiké épyavo mivaka

Ortav diapdagetal éva avaloyiko 6pyavo, wg TIPR HETpnong AapBavertal n TAn-
oi€aTtepn évoeign MIKPATEPNG UTTOdIAipEDNG.

Mpiv diapdaoete TNV £vOeIEn evOG avaloyiKoU opydavou TTPETTEI VA avayVwpi-
OETE TNV TIUA UTTOBIAIPECNG TNG KAIJOKAG.
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Koita&re Tnv kAipaka Tou opydvou oto oxnua 2.14. MNapatnpeiote o011 uTTdp-
XEI MIa TTaxId ypauun avdapeoa oto 0 kai to 10. AuTh avTITTpoowTTeUEl 5 Povd-
0ec. MeTpoTe TWpa Tov apiBud Twv uttodiaipécewy (deuTepelouaes uTTodIal-
péoeig) ueTagu Tou 0 kal 5. Apou uttdpxouv 5 uttodiaipEéaelg anuaivel OTI KABe
deuTepeliouaa utrodiaipeon avTiTTpoowTrelel 1 povada. Apa, kaBe deutepelou-
oa uTtrodlaipeon oTnV KAiPaKa avTITTpoowTrevUel 1 pA.

‘ET01, T.X. €4V n BeAdva deixvel Tn deuTepn uttodiaipeon de€id Tou apiBuou
30, n évdeign Tou opydavou Ba eivar 32 pA.

210 oXAua 2.15. @aivetal £éva Ynelioko Opyavo TTivaka.

2xnua 2.15. Yneiakod opyavo mivaka

2T7a 6pyava autd dev UTTAPXEl avAyKn VA ATTOQPOCICETE TTola UTTOdIAipEDn
eivai n TAnaiéoTtepn oTo d¢ikTn. H £vdeIEn Tou opydvou gival cagng.

Ta wnoeiakd dpyava xapaktnpeifovral ammd Tov apifud Twv Yneiwyv TToU aTTEl-
Kovidouv.

Edv 10 M0 onuavTiké wneio (oTa apiotepd) Ytropei va gival poévo 0 4 1 utro-
AoyiCetal cav piod yneio. ‘ETol, 10 6pyavo Tou oxnuaTtog 2.15 gival éva épyavo

3 > Wnoiwv, Kal TTapOAo TTou aTTOKAAEITal Opyavo PETPNONG 2 V, n PEYIOTN TAoN

TTOU UTTOPEi va peTproel givar 1,999 V.

2-5.5. NoAvpeTpa

Q MoAupeTpa ovoudadovtal Ta Opyava TTou JTTopouv va PeTpricouy dUOo 1 TTe-
PIOOOTEPEG NAEKTPIKEG TTOOOTNTEG.

AuTA XpnolPoTTolouv Tov idI0 BACIKO unxavioud yia tnv EvOoeitn evog Jeyé-
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Boug pe Ta Opyava Tivaka, PE TN dlIaQopd OTI €XOUV TTEPICOOTEPEG ATTO Hia Tu-
TIWHEVES KAIMOKES OTNV TTPOCOWN TOUG KABWG Kal €TTi TTAéOV KUKAWWATA (1aKO-
TITEG, AVTIOTACEIG, K.ATT.) OTO ECWTEPIKO TOUG.

Ta 6pyava autd ivai eite avaloyikd i yn@iakd. 210 oxnua 2.16 @aiveral Eva
avaAoyIKO TTOAUUETPO.

Zxnua 2.16. AvaAoyikd ToAUUETPO

MapdTl Ta didpopa avaAoyiKd TTONUUETPA UTTOPEI va gaivovTal dI0QOPETIKA,
€V TOUTOIG OAQ £XOUV AEITOUPYIEG, TTEPIOXEG KAl KAIPJOAKEG.
e H Asitoupyia avagépetal 01O HEYEBOG TTOU PETPIETAL.
* H 1Tepiox ava@EPETal OTNV TIPN TOU PEYEBOUG TTOU PTTOPET va PETPNBEI.



52 ¢ KEDAAAIO 2

e To Troia KAipaka Tou opydvou Ba xpnoiyotroindei e€aptaTal Kal atod Tn Ael-

Toupyia Kai aTrd TNV TTEPIOXA OTNV OTToia £X€l PUBUIOTEI TO Opyavo.

To TTOAUMETPO TOU OXNPaTOG 2.16 éxel TEooepIG AsiToupyieg (DCV, ACV, Q kai
DCMA), 6TTwg @aivetal Pe TIG TECOEPIG KUKAIKEG ayKUAEG yUpw aTTd TO PEYGAO
O10KOTITN €TMAOYAG. € KABE Acitoupyia, cival dlaBéaiuog évag apiBudg KAIuG-
KWV.

EkT66 a1rd Tn Acitoupyia (Q), n Treploxrn deixvel Tn JEYIOTN TIUM TOu hEyEBOUG
TTOU PTTOPEl va peTpnBei o€ pia dedopévn teploxn. MNa tn Asitoupyia (Q), n Tre-
pIOXH BEIXVEI TNV TIMN PE TNV OTToia TTPETTEI VA TTOAAATTAQCIAOTEN N KAiJoKa Twv
Ohm.

210 oxAMa 2.17 gaivovtal dUo TUTTOI YNPIOKWY TTOAUUETPWV.

2xynua 2.17. Yneiakd moAouetpa

2-5.6. MéTpnon avrioraong

Ortav mpokeITal va uetTpnBei pia avtiotaon, To TTOAUUETPO TTPETTEI TTPWTA VA
MNoevioOei. AuTO yiveTal e TO TTEPIOTPOPIKO KOUMTTI TToU @Epel TNV £vdeign Q
(BAétTe OYX. 2.16).

AuUTO TTEpIOTPEPETAI EXPI TO Opyavo va O€icel 0 oTnv KAiyaka Twv Ohm oTav
Ol OKPOOEKTEG UETPNONG €ival o€ eTTaQr PETAEU Toug. H diadikacia autr) yiverai
yla KaBe Treploxn Asitoupyiag Ohm. Zta wn@iakd TTOAUPETpa, dev aTralTeital Té-
Tolo PUBMION.
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Otav €éva TTOAUUETPO AEITOUPYEI WG WUOUETPO XPNOIPOTIOIEI €éva OTOIXEIO,
pTTaTOpia i} TPOPODOTIKG TTOU BPICKETAI OTO ECWTEPIKG Tou. AnAadny, £xel Tn OIKA
TOU TTNYN EVEPYEIQG.

Etmropévwg, TTpéTrel va atroouvdeBei otroladrmote AAAN TNy evépyeiag atmo
TO KUKAWMO aTO OTT0i0 Ba ueETPNBEi N avtioTacor. NoTé un YETPATE TNV AVTIOTOON
€VOG @opTiou OTav gival ouvdedeuévo Pe TINYNA evépyelag. Eav ouuBei kATl T€-
TOIO, TO WHONETPO Ba TTéOEI CNUIA.

H dladikaoia pétpnong piag avriotaong gival n akdAoubn.

e AIGKOTITOUME TNV TTAPOXN 1I0XUOG OTO KUKAWA.

e EmAéyoupe pia KatdAANAn trepioxr otn Asitoupyia Twv ohm. H KatdAAnAn
TTePIOXN €ival auTn TTou divel TNV KAAUTEPN AVAAUTIKE IKAVOTNTA HETPNONG.

e Ortav xpnoiyotroigital To avaAoyikd TTOAUPETPO, BPaXUKUKAWVOUUE (pépvou-
ME O€ ETTOQN)) TOUG OKPOJEKTEG HETPNONG. KaToTTv, pubpioupe pe To KopBio
ohm, péxp1 o deikTnG va deigel 0 ohm.

® >UVvOEOUE I PEPVOUE OE ETTAQPN], TOUG OKPOOEKTES METPNONG UE TOUG AKPO-
OEKTEG TNG CUOKEUNG TNG OTToIG TTPOKEITAl va PETPNBEi n avTioTaon. EkTog
Ao TNV TTEPITITWAON OPICHEVWV NAEKTPOVIKWY €EQPTNUATWY, N TTOAIKOTNTA
TWV OKPOBEKTWY TOU WHOMETPOU deV £XEI oNUATia.

Ortav petpdue avriotaon, dev TTPETTEl va ayyifoupe Ta HETOAAIKG pépn TwV
AKPOBEKTWV. Av yivel auTd, Padi e TNV avTioTaon TOU KUKAWPOTOG HETPAUE KOl
TNV QVTiOTOON TOU CWHOTOGS pag. AuTo dev gival TTIKiVOUVO yia pag, dgv Ba eival
OJWG oWOTH N PETPNOT TNG AVTIOTAONG.

2-5.7. MéTpnon Taong

O1 yeTpoeIg TAoNG ival oI TTAéoV €UKOAEG Kal auvnBelg. O UETPATEIG QUTEG
yivovTal ye ouvdedeuévn oTo KUKAwUA TNV 1o0xU. H diadikacia pérpnong tdong
gival n akdéAoubn.

e EmAéyoupe Tn owaoTh Acitoupyia pérpnong Tadong (AC yia evaAAaooOuEVO
DC yia ouvexEg).

e EmA&youpe pia TTEpIOXN TAONG HEYOAUTEPN ATTO TNV AVAUEVOPEVN TAON.

e KabBopifoupe TNV TTOAIKOTNTA TNG TAONG TTOU TTPOKEITAI VO PETPHOOUME £Eg-
TGZOVTOG TO OXNUATIKO dIAYPANMA 1) TOUG OKPOBEKTEG TNG UTTATAPIOG. AUTO
10 BApa TTapalcitretal otav peTpdpe AC, €1eldr) n TTOAIKOTNTA AVTIOTPEPETAI
KAOE KAAOUQ TOU DEUTEPOAETTTOU.
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e JuvdEouuE TOV OPVNTIKO (MAUPO) OKPODEKTN TOU TTOAUPETPOU OTO ApvNTIKO
NG Tdong TTou TTPOKeEITal va PeTpnBei. AyyiCoupe (1 ouvdéoupue) To BETIKG
(KOKKIVO) aKpOOEKTN OTO BETIKO TNG Tdong. Me GAAa Adyia, eAEyxouue Tnv
TTOAIKOTATA OTAV PETPAUE TNV TACN ME avaAoyiKO TTOAUETpO. Edv dev yivel
auTod, n BeAdva Tou opydvou uTropei va Auyioel oTny TTpooTTdbeId TNG va TTe-
pIOTPAQPEi avTiIBETA ATTO TO KAVOVIKO.

2-5.8. MéTpnon pevpaTog

O1 petprioeig pelpaTog gival TTOAU TTIo OTTAvVIEG aTTO TIG PETPAOEIS TGONG N
avtiotaong. Autd oupBaivel yiati To KUKAWPaO TTRETTEl va DIAKOTTET yIa ThV €10a-
ywyr Tou opydvou, KaBoTl yvwpifoupe OTI TO QUTTEPOPETPO OUVOEETAI OE OEIPd
ME TO GTOIXEIO TOU OTTOIoOU TO peUa Ba YETPAOEL.

H diadikaoia pétpnong evog pelaTog gival n akéAouln.

e EmAéyoupue TN Asimoupyia péTpnong pEUPOTOG.

e EmAéyoupE Pia TTEPIOXT WEYAAUTEPN OTTO TO AVANEVOUEVO PEUA.

® AIGKOTITOUME TO KUKAWUA.

e [lpooéxovTtag TNV TTOAIKOTNTA, CUVOEOUNE TO TTOAUUETPO OTA GNEia TTou on-

HioupynBnkav atré Tn SI0KOTT) TOU KUKAWUATOG.

2-6. E@apuoyég

Epappoyn 1n

‘Evag Aaumrtipag €xel avrtiotaon 96 (Q). MNoio gival To pedpa Tou AQUTTTHPO
o6tav cuvdéetal pe Tédon 120 (V).

Auon

Eg@apudlovtag 1o vouo Tou Ohm (oxéon 2.5) TTpoKUTITEL

== ="2"1=1,25(A)
R 96
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Epappoyn 2n

Mola gival n avriotaon evog AautrTApa TTou dlappéeTal atrd pelpa 240 (mA)
o6tav ouvdebei pe pmmartapia 12,6 (V);

Auon
E@appodlovrag 10 vouo Tou Ohm (oxéon 2.7) TTPOKUTITEL

szz 12,6
| 24.10°3

—R=52,5(Q)

Epappoyn 3n

Mola Taon TTpéTTel va epapuooTei o€ pia avtiotaon 1 (KQ) woTte 10 digpxoue-
vo peupa va gival 30 (mA).

Auon
Eg@apudlovrag 1o vouo Tou Ohm (oxéon 2.6) TTPOKUTITEL

V=1-R=(30-10%)-(1-10% =30 (V)

Epappoyn 4n

Méon 1ox0 atToppo®d uia BepudaTpa, n otoia étav cuvdéeTtal o€ Tdon 240
(V) diappéTal atrd peuua 11 (A);
Auon
Eg@apudlovrag Tn oxéon 2.8 TTPOKUTITEL
P=V-1=240-11 = P =2640 (W)
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Epappoyn 5n

Mia TooTiépa diappécTal atrd peuua 5 (A) 6tav TpogodoTeital atrd Taon 120
(V). Noéaon evépyela KatavaAwvel o€ 2 WPES Kal TTOoo Ba KkooTiCel N AsIToupyia
NG €dv 10 KO6OTOG piIag KWh eivar 40 dpy.;

Auon
H atroppo@oupevn atrd tnv TooTIEPA 10XUG €ival:
P=V-1=120-5 = P =600 (W)=0,6 (KW)
H evépyela mou katavaAwvel o€ 2 (h) TTpokUTITEl EQapuolovTag T oxéon 2.9:
W=P-t=0,6-2->W=1,2(KWh)
To atrairoupevo KOOTOG TNG TooTIEPAG (oxEon 2.10) eivail:
Kootog = (dpx / KWh) - (KWh) =40 - 1,2 = KooTog = 48 dpx.

Epappoyn 6n

To pedpa dia péoou piag avrtiotaong 100 (Q) civar 200 (mA). Mdon evépyeia
METATPETTETAI O€ BEPUATNTA OTNV avTioTaon g€ Xpovo 10 min;
Auon
H atroppogoupevn atrd tnv avtioTaon 10XUG gival:
P=V-I=(1-R)-1=12-R=(200-103)2-100 = P =4 (W).

ETTopévwg, n evépyela TTOU PETATPETTETAI O€ BepudTNTA TTAVW OTNV QVTIOTO-
on o€ xpovo 10 min eivai:

W=P-t=4-(10 - 60) = 2400 (J)

Epappoyn 7n

‘Evag Bepuoaiowvag €xel avtiotaon ioxuog 3 (KW) kai Asitoupyei yia 3 h.
Molo cival To KGOTOG AeIToupyiag, €av n TIPA TNG KIABaTwpag gival 40 dpy.;
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Auon
H evépyeia TTou ammoppo®d o Beppoaipowyvag atrd 1o dikTuo €ival:
W=P-t=3-3 = W=9 (KWh)
Etropévwg, 10 KOOTOG AcIToupyiag Tou givail:

KéaoTog = (6px / KWh) - (KWh) =9 - 40 = KdoTog = 360 dpy.

Epappoyn 8n

Mia oeipd atrd XpIoTouyevvIATIKO QWTAKIa diappéeTal atmo peuua 1 (A) étav
ouvdéeTal o€ Tadon 220 (V). Edv n Tipn TG kIAoBaTtwpag gival 8 dpx., TTOGO Ko-
oTiCel n AeIToupyia Toug dTav avaywouyv €1Ti 40 WpPEG;

Auon
H atmmoppo@oupevn 1I0XUG atro Ta QWTAKIA Eival:
P=V-1=220-1 = P =220 (W)=0,22 (KW)
H katavoAhiokwpuevn o€ 40 h evépyela givat:
W=P-t=0,22-40 = W = 8,8 (KWh)
Etmropévwg, 10 KOGOTOG AsIToupyiag givail:

Kootog = (6px / KWh) - (KWh) =8 - 8,8 = KooTog = 70,4 dpx

Epappoyn 9n

270 TTAPOKATW KUKAWHA TO QUTTEPOUETPO €XEl E0WTEPIKN avTioTaon 1 (Q).
Molo gival To CQAAPa PETPNONG TOU PEUPATOG;

ror\(‘ 20Q
A AWV
P,

\Y,

£
N
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Auon
E@appolovtag Tn oxéon (2.11) TTpokUTITEL:

ETTopévwg, T0 o@AaApa HETpNonG Tou peuuaTtog gival 4,7%.

Epappoyn 10n

To avahoyikd TTOAUUETPO Tou OXNHaTOG 2.16 BpiokeTal o€ Acitoupyia (Q), KAi-
paka x 1 K. H BeAdva deixvel TNV TTpwTn utrodiaipeon apioTepd atmod Tnv utrodi-
aipeon 30. INMéon avriotaon d¢ixvel TO Opyavo;

Auon

Avaueoa oto 30 kal aTo 50, uttTdpyxouv dUO KUPIEG UTTOBIQIPETEIG, ETTOPEVWG
n k&Be pia éxel agia 20:2 = 10 povadwyv. Avdueoa ato 30 kal To 40 uTTdpyxouv
OU0 deuTepelouOEG UTTODITIPETEIG, ETTOPEVWG N KABE pia €xel agia 10:2 = 5 po-
vAadwv.

Etreidn) 1o 6pyavo deixvel Tnv TpwTn utrodiaipeon apiotepd Tou 30, deixvel
agia 35 povadwyv kal agou cival pubuiouévo otnv KAigaka x 1 K, n avriotaon
TToU d¢gixvel TO Opyavo ivai:

R=35-1KQ =35 (KQ)

Epappoyn 11n

To avaAoyiké TTOAUPETPO Tou oxnuaTog 2.16 Bpioketal og Asitoupyia (DCV)
Kal 0 dIakOTITNG £TMAOYAG €ival ToTroBeTnuévog otnv KAigaka 1000. H BeAdva
Oeiyxvel TNV TTpwTn uttodiaipeon de€id Tou 7 oTnv KAipaka 0 péxpr 10. Moia téon
deixvel To Opyavo;

Auon

Avdueoa oT1o 7 Kal To 8 uTTépxouv TTEVTE DEUTEPEUOUCES UTTODIAIPEDEIG,
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ETTONEVWG N KABE pia €xel agia 1:5 = 0,2 povadwv. H €vdeitn TN KAipakag, givai
Aoittév 7,2. H kAipaka opwg atré 0 £wg 10 TpéTrel va TTOAAATTAQCIAOTED hE TO
100, yia va yivel icoduvapun pe TV KAipaka 1000.

Etopévwg, n 1don 1Tou deixvel To dpyavo ivai:

V=72-100 = V=720 (V)

2-7. NMpoBAnpara mpog AUon

1° NAaptrTpag diappéetal atmo peupa 1,6 (A) 6tav ouvdeBei og Taon 240 (V).

Moia €ival n avTtioTaon Tou AauTITHPA; (150 Q.)

2° Moon 180N XpeidleTar yia va TTpokAnBei por peUpaToc 1,6 (A) o€ pia ou-

okeun TTou é€xel avtiotaon 30 (Q); (48 V)

3° Moia givai n I0XUG MIOG NAEKTPIKAG BepudoTpag TTou Tpafd peupa 6 (A) atrd

Mia TTapoxn 220 (V); (1320 W)

4° Ta BEPUAVTIKG OTOIXEIO EVOG OTEYVWTHPA POUXWV £Xouv 1oxU 4 (KW) kai

Tdon Aeimoupyiag 240 (V). Méoo pelpa KATAVOAWVOUY; (16,7 A)

5° Na Bpeite v 10x0 Trou katavaAwveTal o€ avtiotacon 100 (Q) n otoia Siap-

péetal ammo pevpa 0,2 (A). (4 W)

6° Zuokeun dlappéetal oo pelua 1,5 (A) 6tav TpogodorTeiTal aTTd PTTaTApIa

12 (V). Mbéon evépyela atmoppoPd o€ 2 WPEG; (36 Wh)

7 ° "Eva nAekTpikd 0idepo AsiToupyei o Taon 220 (V) ka1 diappéetal atrd pevpa

15 (A). EdQv n xpéwon civar 20 dpy. avd kINoBatwpa, TTOCO KOOTICEl N Agl-
TOUPYIa TOU VIO 2 WPEG; (132 6px.)
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80

90

10°

11°

‘Evag AaumiTipag TTUpOKTWOoEWS Asitoupyei e 1aon 220 (V) kal katava-

Awvel 1oxu 150 (W). Mola Ba gival n évraon Tou peUPaTog TTou Ba diappé-
€1 TOV AQGUTTTAPQ Kal TToIa N avTioTaar] Tou. (0,682 A, 322,67 Q)

H avTtiotaon evog nAekTpikoU Bepuoaipwva ival 30 Q kal emTPETTE va
mepdoel peupa 10 (A). Metd atrd 1600 XpOVO AEITOUPYIOG KOTAVAAWVEI
evépyela 4 (KWh) kail Toéoo Ba kooTioel eav n xpéwan gival 20 dpx/ KWh;

(1,33 h, 80 &px.)

To avaAoyikd TTOAUPETPO Tou oxAuaTog 2.16 Bpioketal o€ Aeitoupyia (Q),
KAipaka x 10 K. H BeAdva deixvel Tnv Tpwtn uttodiaipeon d€gid Tou 30.
Moéon avriotaon &¢ixvel To Opyavo; (280 KQ)

To avaAoyikd TTOAUUETPO TOu OXNPaTog 2.16 PBpiokeTal o€ Asitoupyia
(DCV) kai o d1akdTTTNG ETMIAOYNG €ival TOTToBeTNPEVOG OTNV KAipaka 1000.
H BeAdva deixvel Tn deuTepn uttodlaipean aploTepd Tou 7 aTnV KAipaka 0
pEXP! 10. Moia Taon deixvel To 6pyavo; (660 V)



KE®DAAAIO
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Eicaywyn

2T0 Ke@pdAaio autd 1Teplypdeovral BaciKEC TOTTOAOYIKES EVVOIES TWV NAEKTOI-
KWV KUKAWUATWY Kai 0TN OUVvéEXEIa ol vouol Tou Kirchhoff ue uepikés epap-
LIOYEC TOUG.

2KOTTOS TOU KeQaAaiou gival, va avamTuéouv ol uabnrég sUXEQEIR OTh £Qap-
yoyn twv vouwv tou Kirchhoff, kai €I0IKOTELA O ONUAVTIKES EQAPIIOYEC
(ouvdeouoAoyies avrioTaoewy, TTHYwWV, SIQIPETWY TAONS Kal PEULATOG).
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3-1. TomoAoyikoi opioHOI

>€ OAoug Tou KAGdoug TNG HAeKTpOTEXVIAG XPNOIYoTIOIEiTal TTARBOG NAEKTPI-
KWV CUOKEUWY, Ol 0TToieG ouvdéovTal e didpopoug TpOTTOUG. To OUVOAO TToU
TTPOKUTITEl ATTO TIG OUVOECEIS AUTEG OVOPACETOl KUKAWMA A SikTUO. ZUvhBwg,
0 0POG KUKAWMO XPNOIKOTTOIEITAI YIO ATTAEG OUVOEDEIG, VW O 6pog BIKTUO YIa
TTOANUTTAOKEG OUVOEDEIG.

O KAdadog: Eival omroladnTrote oudda cuvOedeUEVWY OTOIXEIWY TTOU OXN-
MaTidouv éva oUvoAo BUO aKPOJEKTWY, IO YPAUUA» GTNV oTroiav opidovTai ol
ouvapthoeig v(t) kar i(t).

. V(t)=Vag (1)
——— = ——9
A it B

Zxnua 3.1. Kabopiouog kAGdou

Q Koéppog: Eival o koivog akpodEKTnG, dnAadr) To onueio GTo OTT0io KATOAR-
youv 0U0 1) TTEpIcTOTEPOI KAGDOI. AloKpiveTal € aTTAG Kal oUvOeTo KOWO.

oUvOEeTOG KOUBOG

N
/l/
atrAog
KOpBog ; §§

Zxnua 3.2. KaBopioudg kouBou

Q Bpoxog: Eival otroiadnmote KA€IoTH diadpouny KAGdwyv. AlOKPIiveETal O€
atrAd kai un atmAé Bpdxo.

Ta NAekTPIKA KUKAWPOTA avaAoya e To PEYEBOG TwV OTOIXEIWY TTOU TTEPIE-
XOUV 0€ OX£0N ME TO JAKOG KUPATOG TG OUXVOTNTAG ASITOUpyiag Toug, dlakpivo-
vTal o€ &U0 KATNYOPIEG.
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| o

Zxnua 3.3. KaBopioudg Bpdyxou

Bpdxog 2, 4, 5: atrAdg
Bpdxog 2, 3, 1: 6x1 atmrAdg

O ZuyKevTpWHEVA KUKAWMOTA: Ta OTOIXEIO TWV KUKAWUATWY AUTWY €XOUV
MEyEBOG TTOAU MIKPATEPO ATTO TO MAKOG KUMATOG TNG OUXVOTNTAG AEITOUpPYIAG.

AUTO €xel Gav CUVETTEIO YIO OTOIXEIa OTTWG TT.X. Tou o). 3.1., n Tdon v(t) va
TTPoodIopifeTal Ne PETPAOEIG OTOUG OKPOdEKTEG A Kal B kal To pevpa i(t) TTou
MTTaivel 010 KOJUPBO A va iIcoUTal e TO peUUA TTOU KATAARyEl oTo KOPBo B.

A Karavepnuéva KUKAwpaTta: Ta oToixeia Twv KUKAWPATWY aQuTwy €XOUV
OUYKPIOIUO PEYEBOG PE TO PUNKOG KUPATOG TNG GUXVOTNTAG AEITOUpYiag.

AUTO €€l oav CUVETTEIQ, TO PeUUa OTnNV £€€000 0€ KABE XPOVIKA OTIYUN va
givar d1apopeTIKO aTTd TO PEUUA €106O0U.

H avaAuon TEToIwV KUKAWMATWY attaitei {exwpioTh Bewpia n ottoia AapBavel
uTTéYnN TNG TNV Katavour tTou H/M 1rediou TTou avamTiooeTal Kata T d1ddoon
™G H/M 1ox00G6. TéTola KUKAWMaTa dev £¢eTdlovtal oTo BIBAiIo auTd.

3-2. Zuppaoceig ava@opag

Avagpepouevol ato aX. 3.1 Taparnpoulpe OTl, To pelua Kal n Taon divovral
atrd KATTOI0UG apIBuoug, o1 OTToiol QUOIKA dev pag divouv TTANPOYOPIES yIa TN
POopPa Tou peUpaTog aTov KAGDO, OUTE YIA TO TTOI0G OKPODEKTNG BPIOKETAI O€ Wh-
AOTEPO 1) XOUNAOTEPO BUVAIKO.

MNa va €xoupe TIS TTANPOYOPIEC auTéG opifoupe o€ KABe KAGDO @opd avago-
PAg PEUPATOG KAl TTOAIKOTNTA AvVAPOpPdS TAONG.
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‘ET01, AéyovTtag 611 v(t) > 0 evvoouue OTI TO SUVOUIKO OTOV OKPOBEKTN A gival
MeYaAUTEPO atrd TOo duvapIKO oTov akpodékTn B. Aéyovtag etriong, o1 i(t) > 0
EVVOOUE OTI BETIKA QopTia PTTaivouv oTov KAGdo atrd Tov akpodEékTn A kal Byai-
vouv atré Tov akpodEKTn B Tn Xpovikn oTiyun t.

Eival @avepd 611, N @opd ava@opds peUPATOS Kal N TTOAIKOTNTA ava@opdg
TaoNG PTTopoUV va ekKAeyoUv auBaipeTa. TNV TTEPITTTWON Tou OX. 3.1 I0XUEl

v(t) - i(t) > 0

Kai Ogixvel TNV 10XU TTou karavaAwverar (aTToppo@aTal) atrd TO OTOIXEIO TOU KAG-
dou. ZTnV avTiBeTn TTEPITITWOT, deixvel TNV 10XV TTOU arTodidel TO OTOIXEIO TOU
KAGSou 01O UTTOAOITTO KUKAWQ.

2NV TTPWTN TTEPITITWAN AEUE OTI, £XOUME POPA KAl TTOAIKOTNTO CUOXETIOHE-
VEG Kal guVvNOWG auTéG XPNOIUOTTOIOUVTAl OTNV avAAUCT TwWV NAEKTPIKWYV KU-
KAWHATWV.

QO MoAikéTnTa | Popd avapopdg Bpoéxou: Eival n gopd Kivnong Twv del-
KTWV TOU poAoyloU 1) n avTiBern.

Vi

V4 V2

- +

e N
Vs e *

PopAa avaPopds KAGdou

Zxnua 3.4. lNoAikornta i popd avagpopds Bpoxou
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3-3. Nopoi Tou Kipkweo (Kirchhoff)

H ouvdeon Twv NAEKTPIKWY OTOIXEIWV (AVTIOTACEWY, TTUKVWTWY, TTNViwy,
TINYWV) OTA KUKAWPOTA BETEI OPICPEVEG OUVONKEG OTIG OXETEIG TAOEWV KAl PEU-
HaTwv. O1 ouvenkeg auTég gival yvwoToi wg vopol Tou Kirchhoff amré 1o évopua
Tou Gustav Kirchhoff o omroiog TpwTtog Toug dIaTUTTWOE O€ PIO EPYOTia Tou n
otroia dnuooielTnke 170 1848. Toug vOPOUG auToUG BEXOUAOTE WG BATIKA agIw-
MOTO TWV NAEKTPIKWY KUKAWUATWY.

Q Noépog Twv peupdtwy Tou Kirchhoff (N.P.K.): To aAyeBpikd dBpoiopa
TWV EVTACEWY TWV PEUPATWY 0€ KABE KOUBO TOU KUKAWMOTOG IcoUTAl E UNBEY,
onAadn,

3, =0 (3.1)

(To oUpBoAo Z TTapioTdvel To aAyeBpikd dBpoioua)

- To petpa |, Tou ciopéel (e10€pxeTal o€ Evav KOUPBO) Bewpeital wg BeTIKG Kal
AapBaveral ye TpoéoNuo (+).

- To pebpa TTou ekpéel (atToxwpei) atmd évav KOPPBo Bewpeital wg apvnTikd
Kal AauBavetal ye poéonuo (-).

Zxnua 3.5. Egapuoyn tou N.PK.

2uvettwg n epappoyn Tou N.P.K. yia Tov k6o A Tou oxAuatog 3.5 diver:
4
> =0=1-1,+1,-1,=0
k=1
Q Noépog taoewyv Tou Kirchhoff (N.T.K.): To aAyeBpikd dBpoicua OAwv Twv
Taoewv o€ KABE BPOXO VOGS KUKAWMPOTOG Ic0UTal JE UNdEV, dnAadn,
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L

k=1
- H 1don V¢ AapBdavetal ye rpdéonuo (+), €dv n gopd ava@opds oTtov KAGdo
(+ — -) oupTTITITEl YE TN POPG avaPOPAS Tou BPOXOU (Popd Kivnong Twv BEIKTWV
TOU poAoyioU), SI0POPETIKA AapBAveTal ue TTPOCNMO (-).
‘ETo1, 0 N.T.K. yia 10 Bpdxo Tou oxnuatog 3.6 taipvel Tn Jop@n:

4
ka:O:Vl'V2+V3+V4= O
k=1

2xnua 3.6. Egappoyrn rou N.T.K.

3-4. E@appoyég Tou vopou Tou Ohm Kal TwV VOHWYV
TOoU Kirchhoff

3-4.1. ZuvdeoHoAoyia avTIOTATEWV

O1 avTioTdoeig wg Bacikd oToIXEIO TWV NAEKTPIKWY KUKAWPATWY UTTOPOUV va
ouvOeBOoUV e BIOPOPETIKOUG TPOTTOUG, avAAOYQ HE TO TI ETTIOIWKETAI KAOE Popd
atrd auToV TTOU CUVBETEI Eva NAEKTPIKO KUKAwUA.

MNa TNV KaAUTEPN OPWG Kal EUKOAGTEPN QVTIUETWTTION OUVBETWY KUKAWMPA-
TWV, TTAPOUCIAZeTal TTOAEG QOPEG N AVAYKN AVTIKATAOTAONG £VOG CUCTANATOG
QvTIOTACEWYV JE JIa 1I000UVaUN avTioTaon, OTA AKPA TNG OTToiag Ba eTTIKPATEI N
idla Taon pe TNV Tdon TWV OKPOBEKTWY TOU CUCTHHATOG TWV AVTIOTACEWYV KAl
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Ba diappéeTal atrd 1o idI0 peUpa TToU dlappéel TO oUCTAPA TWV AVTIOTACEWV
AUTWV.

2Tn ouvéxela e¢eTadovTal avaAuTika ol SIGQopol TPOTTOI CUVOETUOAOYIag avTi-
OTACEWV TTOU OUVAVTWVTAI TNV TTPAEN.

a) ZuvdeopoAoyia avTIOTACEWY O€ oEIpd

QO Auo 1 TTeEpICOOTEPEG AVTIOTACEIG €ival UVOEOUOAOYNUEVEG O€ OEIpd, dTav
TO TEAOG TNG MIAG QVTIOTAONG OUVOEETAI UE TNV APXI TNG AAANG K.O0.K. Kl eV
uTTapyel TTouBeva onueio ANWng (d1oKAGdwWON) avapeod Toug, WoTe OAEG va
dlappéovtal atod 1o idlo pevpa.

R1 Rz R,
+ - - + -
Vi \, Vi
\
b )
-/

Zxnua 3.7. 20vdeon avrioTAOEwV O€ OEIpa
MNa v eupeon g 1I00dUvaung avriotaong R, epappodoupe 1o N.T.K.
zn:vk =0=V,+V,+V,+...+V -V=0-"",
k=1
I'Ry+1"R,+1'R;+...+1-R,=V =

10080vapo KUKAwUa )l-R1+|‘R2+I'R3+---+I'Rn =I'RO/\ =

Ron=R;{+R,+R;+ ... + R, (3.3)

& lNaparnpnoeig

e H iocoduvaun avriotaon Ry, €ival peyaAuTtepn Kal atmd Tn JeyaAUTeEPN QVTi-
oTaon.

* Edv 6Aeg o1 avrioTaoelg gival ioeg (Me Tipn R) 101e R, = n - R.
B) MapdAAnAn cuvdeopoAoyia avTiIoTdoewV

Q AUo 1| TTEPIOCOTEPES QVTIOTACEIG Eival ouvdeapoloynuéveg TTapAAANAQ,
oTav €xouv KoIva dkpa Pe atroTéAeopa va Bpiokovtal 6Aeg oTtny idla Taon.
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Ih

Rn

NI
—/

2xynua 3.8. NapdAAnAn covdeon avriotdoswv

Ry

MNa TV eupeon 1Ico0duvaun avtiotaons Ry, epapudloupe 10 N.P.K. oTov KO-
Bo A

0 V V V V
Dl =0=l-l-ly-ly--], =0y = — 4+ —
k=1 1 2 R3 Rn
10080vapo KuKAwpa V =l+l+l+ +l:>
RO/\ Rl R2 3 n
i:i+i+i+_"+i (3.4)

&= [aparnpnoeig
e Hiooduvaun avtiotaon Ry, €ival HIKpdTEPN KAl ATTO TN MIKPOTEPN AVTIOTACN.

e Av 0Aeg o1 avTioTdoelg gival ioeg (Me TIuA R), 101€ Ropy = R/N

R,'R

e AVR,//R,T0TER,, = ——%
R, +R,

Y) MikTy cuvdeopoAoyia avTiIoTACEWV

Q Eival n ouvdeopoloyia otnv otroia ouvuTidpXouv ol dUO TTPONYOUUEVEG
TTEPITITWOEIG KAl VIO TNV €UpeCN TNG 100dUvaung avriotaong Ry, epapudlovTal
Ol KOVOVEG TTOU TTPOEKUWAY OTIG TTEPITITWOEIG AQUTEG, UE TN O€Ipd TTOU ETTIBAAAEI
TO EKAOTOTE NAEKTPIKO KUKAWWA.

‘ET0l, yi1a T0 oxnua 3.9 n 1coduvaun avriotaon givai:
(R, +R;):(R,+R,)+R, R,
R, +R,

Roy =R, +R, //R3+R4:R1+RRZ'R3 +R, >R, =

2+3
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R2

\%
()
/
Zxnua 3.9. Miktr) ouvdeon avrioTagewv

3-4.2. ZuvdeopoAoyia TNywyv Tadong

Kd&Be «1Tpayuatikfy 1Ny 1dong XapakTnpieTal atmo pia NAEKTPEYEPTIKN OU-
vaun (H.E.A) E (tdon oTta dkpa 1ng, 6tav d¢ diappéeTal atrd peUpa) Kal oo hid
EOWTEPIKNA avTioTaon r.

O1 TTNy£G TAoNG WG BACIKA OTOIXEIO TWV NAEKTPIKWV KUKAWHUATWY PTTOPOUV
va ouvdeBouv pe d1aQopoug TPOTTOUG avaAoya e To TI ETTIOIWKETAI KABE popd
atrdé auTOV TTOU OUVBETEI Eva NAEKTPIKO KUKAwUA. AUTO B10TI KABE TTNyr TaoNG
MTTOpE va dwael éva peUpa TTou dev PTTopEi va EeTTepATel KATTOIA OPIOK TIUA, N
otroia kaBopilel TIg duvaTdTNTEG AUTAG. AV OPWG UTTAPXEI avAyKn MEYAAUTEPNG
Tdong 1 PeyaAUTepOU peUPATOC A Kal Ta dUO padi, TOTE TTPETTEI va ouvdEBOUV
dUO 1 TTEPICOOTEPEG TTNYEG TAONG PAdi.

21n ouvéxela egetadovtal avaAuTiké ol d1Id@opol TPOTTOI CUVOETOAOYIag TTN-
YWV TAoNG TTOU GUVOVTWVTAI OTNV TTRAEN.

a) ZuvdeopoAoyia TTNywyv TAoNnG o€ oEIpd
Q Avo 1 TepIoodTEPEG TINYEG TAONG €ival ouvOEdEUEVEG OE OEIpd, OTAV O ap-

VNTIKOG TTOAOG TNG WIS CUVOEETAI [E TO BETIKG TTOAO TNG ETTOUEVNG K.O.K.

Eir E.ro Es.rs Enfn

(+) O
Zxnua 3.10. 20vdeon mnywyv 1dong o€ ocipd
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To 100dUVAPO KUKAWWPO QUTAG TNG CUVOECUOAOYIaG Eival TTPOQAVWG PIA TTNYA
TAONG ME TA €GAG XOPAKTNPIOTIKA:

E, =E, +E,+E,+..+E,
(3.5)
foa=M T+t +r,

2Tn oUuvdean auTh dev €ival ATTapaiTnTo Ol TTNYES va gival atTOAUTA OUOIEG,
aAAd va gival Tou auToU TUTToU. Agv UTTOPOUNE VO OUVOECOUE TT.X. €va Enpd
OTOIXEIO HE CUCCWPEUTEG I JE NAEKTPIKES TTNYEG TTOU Bivouv pelpa o€ Biounya-
VIKA KAipOKa.

&= [aparnpnoeig

® Edv 6Aeg o1 TTnyEg gival atmoAuTa opoleg (Er), 10te Egy=n - Ekalrgy,=n - r.

e ETre16r] 0Tn oUvdEON AUTH TTAIPVOUME HEYAAN TACT, AEPE OTI €XOUPE GUVOEQDT
KOTd TAOT).

e Av oTn oUvdeon auTh avTiIoTPa@ouV ol TToAoI piag TTNYAS (T1.X. TNGS E,), Aéue
o1 n E, gival ouvoedepévn Pe TIG UTTOAOITTEG KATA AVTIOEON. ZTnV TTEPITITWON
auTr 1I0XUEL

E,.=E,-E,+E;+...+E, ka1 r,=r+r+r+..+r,

B) MapdaAAnAn ocuvdeopoAoyia TTHywv Tdong

Q Avo 1] TTepIcCOTEPES TTNYES TAONG €ival ouvdoedePéveG TTAPAAANAa, oTav
6ol o1 BeTikoi TTOAOI ouvdEovTal OE KoIvO KOPBO Kal 6Aol oI apvnTIKoi o€ GAAO
€TTioNg Koivo KouRo.

OLOL

Os

~~~~~~

See
~

m
=

)

(

(+)
Zxnua 3.11. 20vdeon mnywv taong mapdAinia
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To 100dUVAPO0 KUKAWMO TNG ouvOEOUOAOYIOG QUTAG ival TTpOQAVWG YIa TTNYA
TAoNG ME Ta €ENC XAPAKTNPICTIKG:

(3.6)

21N ouvdEoN auTr, IO TNV KOAR attdédoon TnG ouoToIXiag TTPETTEl Of TTNYEG
va gival aréAuTa OoIEG. TNV AVTIOETN TTEPITITWON OI TINYEG ME TN JEYaAUTEPN
HEA 6a oTtéAvouv pelparta o€ ekeiveg pe Tn WIkpoTepn HEA, akdun kal av 10
eEWTEPIKO KUKAWMA gival avolkTo. AuTd gival Ta Aeyoueva "peUpaTa KUKAO@O-
piag" Kal £xouv w¢ atmmoTéEAECHA 01 TTNYEG va e€avTAoUvTal TTpWToU XPNOIKOTTOI-
nBouv.

& [laparipnon

e ETreidf otn oUvOeon QUTA UTTOPOUUE VO TTAPOUE PEUPATA PE TTOAU PEYAAN
Evraaon, AEUe OTI €xoupe oUVOEDN KATA EVTOOTN.

y) MIKTH ouvdeopoAoyia TTnywyv Tdong

Q Eival n ouvdeopoloyia otnv OTToi0 CUVUTTAPXOUV oI BUO TTPONYOUMEVES
TTEPITITWOEIC KAl yIa TNV €Upecn TNnG 1coduvaung Tnyns Tdong epapuoloupe
TOUG KAVOVEG TTOU TTPOEKUWAV OTIC TTEPITITWOEIG QUTEG, JE TN OEIPd TToU ETTIRAA-
AEI TO EKAOTOTE NAEKTPIKO KUKAWWUA.

‘ET01, yIa TO KUKAwPA Tou oxAuatog 3.12 n 1coduvaun 1Ny 1aong £xel 1a
€ENG XaPAKTNPIOTIKA:

Eon=n - EKkairy, =" (3.7)

H Ikt ouvdeopoloyia TTnywv TAong XPNOILOTIOIEITAI O EQAPHOYEG OTIG
OTToiEC aTTaITEITAI MEYAAN TAOT KAl JEYAAO peUpaL.
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n: TINY£G TAONG
— o€ KGBe kAGdo
e m: TTAB0G KAGBWV

)
Zxnua 3.12. Miktr) ouvdeauoAoyia mnywyv r@ong

3-4.3 A1aIPETESG TAONG KAl PEUHATOG

o) AlaipéTeg TAONG

IMOAAEG QOPEG -10iWG O NAEKTPOVIKA KUKAWUATO- YIA TOV KATAPEPIOUO TNG
Tdong o€ OUO 1 TTEPICOOTEPES AVTIOTACEIG, XPNOIUOTIOIEITAlI TO TTAPAKATW KU-
KAWMO YVWOTO PE TO OVoua «BI1aIpPETNG TAONGY.

Ri1

> MW
+ V-

+

vC) vé R,

Zxnua 3.13. KikAwua oiaipérn raong
A6 10 N.T.K. £€xoupe

\%
R, +R,

V=V+V, =R, + IR, ==

Apa,
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V,=I-R, ViV

= 1R 2 (3.8)
V2:|'R2 2:R +2R
1 2

onAadn,

Q n tdon oTa dkpa piag avriotaong IcoUTal e TNV TAon TToU €QApPOleTal
07O KUKAwpa (0AIKA Taon) TToOAAaTTAaCIaopévn PE €va KAGOPA TOU OTToiou O
apIiBunTAG €ival N avriotaon auTh Kal O TTAPOVOUACTAG €ival To dBpoIcua Twv
OEIPIOKWY QVTIOTACEWV

& lNaparnpnoeic

e Qi dUO avTIOTACEIG UTTOPEI O€ £va TTOAUTTAOKO KUKAWMA va avTITTIPOCWTTEU-
OUV CUCTAMATA AVTIOTACEWV N KaBepId, apKei T CUCTAPATA AUTA va gival
ouvoedepéva oe oelIpd.

® O dIaIpéTnG TAONG UTTOPEI va EQAPUOCTEI KAl OTN YEVIKA TTEPITITWAN KATA TV
otroia pia TNy Tédong V 1pogodortei n avriotdoeig R, R,, ..., R, ouvdeapolo-
YNHEVEG O€ OeIpd. XTNV TTEPITITWON AUTH ICXUEL:

R

= i -V, o6moui=1,23,...,n
R, +R, +...+R,

B) Alaipérng pelpaTog

A TOV KATAUEPIOPO TOU PEUMATOG OE DIAPOPETIKOUG KAAOOUS XPNTIUOTTOIEI-
TAI TO TTOPOKATW KUKAWHA, YVWOTO PE TO OVOUA «SIAIPETNG PEUMATOGY.

|<f> R, V R,

2xnua 3.14. KikAwua diaipérn peduarog

A6 170 N.P.K. éxoupe:
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.:.l+|2=1+1:\,[i+i]=v.ﬂ v
R1 Rz 1 Rz Rl'Rz
Apa,
V R,
l,=— l,= |
R, = R, +R,
V R,
l,=— l, = |
RZ R1+R2
onAadn,

(3.9)

Q 10 peUpa o€ Pia avTioTaon IcoUTal e TO OAIKO PEUUQ, TTOAAATTAQCIACUEVO
Me éva KAGopa Tou oTToiou 0 apiBunTAG gival n GAAN avTiotaon Kai o TTapOVOoua-
OTAG €ival To dBpoIoua Twv dUO TTAPAAANAWY AVTIOTACEWV.

& lNaparnpnoeic

e Q1 000 avTIOTACEIG UTTOPEl 0€ éva TTOAUTTAOKO KUKAWHA VO QvVTITIPOCWTTEU-

OUV OUCTAMATO AVvTIOTACEWYV N KaBeWId, apKei
ouvoedepéva TTapaAAnAa.

T oUOTAMOTA QUTA va gival

e O dIaIPETNG PEUPATOG UTTOPET VO EQAPPOOTEN KAl OTN YEVIKA TTEPITITWON KATA

TNV oTroia pia TTNyn peupatog | tpogodortei n avtiotdoeis R, R,, R,, ...

ouvdeopoloynuéveg TTapAAANAQ.

TNV TTEPITITWON AUTH I0XUEL:

otTou j =

3-4.4. PuOpI{OHEVES AVTIOTAOCEIG

1Rn

1,2,3,...,n

Q Eival avTioTdoeIg Twv OTToiwv N TIUA PTTOPEl va aAAdEEl oUP@WVA PE TN
B¢An0oN pag Kal TTAVTOTE HECO OTA OPIA Wi TTEPIOXNG TIMWY TTou diveTal atrd Tov

KOTAOKEUAOTH.

O1 avTIOTAOEIG QUTEG XPNOILOTTOIOUVTAl WG POOCTATES KAl TTOTEVOIOUETPA.
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o) PoooTdoTeg

Otav BéAoupe va pubuiocoupe TNV €viaon Tou PEUPOTOG O€ £va KUKAWUQ,
ouvdéoupe o€ oeIpd pia pubuifduevn avTioTaon TTOU OVOUAZETalI POOOTATNG.
‘Evag pooaTdaTng £Xel U0 akpodEékTeG A Kal B kal pia evdidueon Afpn I (oxn-

ua 3.15).
R r

MWW A’\/VWB

Vm
/

Zxnua 3.15. >0vdeon poooTdamn

Av petakiviiooupe 10 dpopéa (onueio IN) peTaBAAAETal N avTioToon TOU Ku-
KAWMATOG Kal KATA CUVETTEIQ N £VTAON TOU PEUUATOG TTOU DIaPPEE TO KUKAWQ.
27N YEVIKNA TTEPITITWOT 10X UEI

V
R+R,

(3.10)

H 1Tepioxn TIHWV yia To peUpa | kaBopilsTtal ato Tig akpaieg Béoeig A, B. ‘ETol,

gavl =Bore |, =

. . \%
evw, av N'=A 161e |0 =—
AB R

EtTopévwg, n TePIOXA TIMWV Yia TO peupa | givar:

V.Y
R+R,, R

AB

Kal €¢apTdTal QUOIKA aTTd TNV TIA Ryg.

B) MotevoidueTpa

Ortav BéAoupe va puBuicoupe TNV TAON O€ PIO AVTIOTOON €VOG KUKAWUATOG,
ouvoéoupe TTOPAAANAa pia puBuICOPEVN QVTIOTOON TTOU OVOUACZETOI TTOTEVOIO-
METPO.

‘Eva TTOTEVOIOUETPO €XEI DUO OKPODEKTEG A Kal B Kal pia evdidueon Aqpn I
(oxnua 3.16).
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Av petakiviiooupue 1o dpopéa (onueio IN) petaBaAAeTal n avTiotaon, ota dkpa
TNG OTTOIaG METPEITAI N TAON Kal KATA cuvéTTela HETABAAAETal N TAoN OTNV AvTi-
otaon R.

2TNV YEVIKI] TTEPITITWON I0XUEL:

R/ R,

=—— A, 3.11
R R/R, +Ry -1

i
\_/

2xnua 3.16. 20vdeon moTEVOIOUETPOU

H trepioxn Tiywyv yia tnv t1aon Vi kaBopiletal atrd TIG akpaieg BEoeig A, B.
‘ETol, eav T = AT10T€ V)i = 0, eV €AV =B 10T€ V5 110y = V.
ETropévwg, n reploxn TIMWV yia TV Tédon Vi €ivail:
0<Vg<V
H 1y Tng otnv epioxn [0,V] e€aptdTal Tpo@avwg atd Tn 6€on Tou dpo-
péa T

3-4.5. EIBI1KEG TIEPIMTWOEIS IC0SUVAPNWY KUKAWHATWY

Ta 1000UVaPa KUKAWHATA TTOU ava@EéPovTal TTapakAaTw (Xwpic atmodeien) €i-
val TTOAU Xproiua oTnV €TTIAUCT NAEKTPIKWY KUKAWUATWY Kal yia To AGyo auto
KpiBNke OKOTTIUO va TTapouciacBouy.

a) Merarpotrr) TTNYAg Tdong o€ Tnyn peUHATOG

Mia TTnyA 1dong V oe oelpd e pia avtiotaon R yetarpémeral Icoduvapa o€
Mia Tnyn pevpatog | =V / R mapdAAnAn pe tnv avrtiotaon R (ox. 3.17). H avri-



AMAA TPAMMIKA QMIKA KYKAQMATA & 77

otaon R cupBoAiCel otnv TTpayuatikOTATA TV E0WTEPIKA avTioTaon TNG TTNYNG,
n otroia gival TTpayuatiky TNy Kai ox1 19avikr).

A : o A

O — O 0

e B ° e B

2

>xnua 3.17. Merarporry I.T. o€ I.P,

B) MeTaTpotri TTNYNG PEUUATOG O€ TTNYA TAONG

Mia TTnyn pevpaTtog | TapdAANAN pe avtiotaon R peTaTpETTeTal ICOBUVAND O€
Mia TTnyn Tdong V = | - R o€ oeipd pe Tnv avriotaon R (ox. 3.18.). H avriotaon R
OUMBOAICel oTNV TTPAYUATIKOTNTA TNV ECWTEPIKA AVTIOTACN TNG TINYAG, N oTroia
gival TTpaypaTiKr Kal Oyl 1I0aVIKH.

, <A MW « A
R
O ER = O
° *B B
2xhua 3.18. Merarporrry IN.P. o€ I1.T.
y) Avtiotaon rapdAAnAa o€ TTnyn Tdong
R1 Rl
NWN——e A MMV °« A
Ow 2R — Ow
® * B * B

2xhua 3.19. Avrioraon mapdAAnAa o€ Tnyn 1aong Kai 1o 1I0000Vauo KUKAwua
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MapatnproTte 011, N avTtiotTaon R gival KUKAWUOTIKA avUTTapKTN.
8) AvrioTtaon o€ ogipd pe TTRYN PEUUATOG

R
MWV ' A > o« A

Or rE — O s

- - « B

Zxnua 3.20. Avriotaon o€ ogipd e TNYH PEULATOS KAl TO I000UVALI0 KUKAwUA

MapartnpeioTte kal TTaAI 671, N avtioTaon R gival KUKAWUOTIKA avUTTapKTN.

3-5. E@apuoyég

Epappoyn 1n

Tpeig avriotaoeig R, =30 Q, R, =20 Q, R, = 6 Q ouvdéovTal rTapdAAnAa. Na
BpeBei n 1Ic0dUVaun avTioTaon.

Auon
MNa Tnv e0peon TG 1I00dUvVauNG avTioTaong (1 OAIKAG avTioTaong), UTToAo-
yiCoupe TTpwTa TNV 100d0Vapn avtiotaon R,, epapudlovrag Tov TUTIO TNG TIa-
PAAANANG cuvdeCOAOYIG KAl OTN OUVEXEID £QAPPOLOUNE Kal TTAAI TTAPAAANAN
ouvdeopoloyia PETAgU Twv avTioTaoewyv Ry, kal R; 6TTwg @aiverar oTo Trapa-
KATW OXNa.

I:al I:zl,2
MWV MW
RZ RO/\
— ¢ MM—¢—e > — — e > — AAN—s
RS R3
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oTToU
R,=R, /R, = R,-R, _30-20 _ 1600 =R,,=12(Q)
: R,+R, 30+20 50

R..-R 12-6
Ron =Ry, 7/ Ra:Rlvz_'_R3 :12+6:> Ror =4 (Q)
12 TR

Epappoyn 2n

Na Bpebei n 1Ic0d0vaun avtiotaon R,g 0TO TTAPOAKATW KUKAWA.

10Q
MW
3Q 20Q
MW VW
10Q
MW
A B
Auon
AtTAoTrolvTag d1adoXIKA TO KUKAWMA (UE TN O€Ipd TTou ETTIBAAAETAI) TTPOKU-
TITEl
10Q
MW
3Q 20Q
MW VW
10Q
MW
A B
U
30 10//10 20Q
MW MW VW
_10-10 _
10//10= 7575 =5©@
A B
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U
Ras
MW
Rpe=3+5+20 =
Ras= 28 (Q)
A B

Etropévwg, n 1co0duvaun avrtiotaon R,g ival 28 (Q).

Epappoyn 3n

Na Bpebei n 1Ic0dUvaun avtiotaon R,g yia T0 KUKAwPG Tou TTapakdTw oxni-
MaToG.

18Q
AWV
A
—\WV AW
50Q 90
§ 30Q 20Q § 5Q
30 10Q
—\WW AW -
B
Auon
ATTAOTTOIVTAG DIABOXIKA TO KUKAWMA, TTPOKUTITEL:
A A
—/\\\\—9 ANV — N
50 18//9=6Q 5Q
30Q §20//5=4Q = § 30Q §2OQ =
3Q 10Q 3Q
—/\\W—e MWV —/ W\
B B
_18-9 _162_
18//9= W = E =6Q 6+4+10=20(Q)
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A A
— \NN—— .
50
= § 30//20=12Q = § Ro)=200
30
— A\ ——— .
B B
_.30-20 _600_ - -
30/20= J5—50-= 207 = 120 Rop=5+12+3=20Q

Etmopévwg, n 1c0duvapun avtiotaon R,g ival 20 (Q).

E@pappoyn 4n

2UOKEUN TPo@OodoTEITaI OTTO NAEKTPIKA OTOIXEIQ Kal AiIToupyei Ye Taon 54 V
Kal peupa 2 A. Av N nAekTpeyePTIKA dUvaun Kabe aToixeiou eival 1,8 V kai n eow-
TePIKA Tou avtiotaon 0,6 Q, kai eival cuvdedeuéva, waoTe To KaBEva va dlappée-
Tal 1o pevpa évraong 0,5 A, va Bpebei o apIBUOS Twv aToIXEIWV.

Auon

Eg@ocov n cuokeun Asitoupyei pe 1adon 54 V kai petpa 2 A kail Ta diaBéoipa
NAEKTPIKG aToIXEIa £XOUV TO KaBEva NAEKTPEYEPTIKA duvaun 1,8 V kal dlappéo-
vTal a1Té pevpa 0,5 A, cupTrepaivoupe, 0TI N ouvOEGPOAOYiIa QuTWV gival PIKTH,
€101 WOTE va TTPOKUWOUV Ta NAEKTPIKG PEYEBN TToU aTTaiToUvTal VIO T AEITOUp-
yia TNG CUOKEURG.

‘E0TWw, AOITTOV, n TTNYEG TAONG o€ KABE KAAdO Kal m 1O TTARB0G TwV KAGdWV
(BAétre TTap. 3 -4.2,Y)

Etreidn 1o petpa k&dBe kAGdou eivar 0,5 A kal To oAIk6 peUpa eival 2 A, Ba
EXOUWE:

0,5-m=2:>m=i:>m=4
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ETTiong, yvwpidoupe 0TI 6AO TO oUCTAPA ICOBUVAUET PE PIa TTNYH TAONG NAE-
KTPOYEPTIKNG dUvaung E,, = n - E kal ecwTepIKAG avTioTaong r,, = %
Etropévwg Ba 1oy Uer:

n-0,6

Eorn-lop Top=54 = n-18-2 =54 =18-n-0,3:-n=54 =

=15n=54 = n=36
Apa, 0 apIBPOG TWV ATTAITOUMEVWY NAEKTPIKWY CTOIXEIWV gival:

m-n=4-36=144

Epappoyn 5n

Ao AaptrtApeg A, kai /\, avaypdgouv (60V, 200W) kai (60V, 300W) avTicTol-
xa. O1 AauTITAPES oUVOEOVTal GE GEIPA KAl OTA AKPA TOUG £@apupoletal Taon 150
(V). Na egetaoBei edv oI A\auTrTipeg pyadovTal Kavovikda.

Auon

ATTO T KATAOKEUAOTIKA OTOIXEIA TwV AAUTITAPWY UTToAoyilovTal oI avTioTA-
2

. , \
o¢Ig Toug atd T oxéon P = 3

A% Vv,
+m— + m_
Q) &)
|
I .
OVC
V=150(V)
2 2 2
P1=V—1:>R1=V—1=60 =R, =18(Q)
R P, 200

1 1
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2 2 2
PZ:V_23R2:V_2:60
P

2

2

300 = R2 =12 (Q)

Eg@ooov o1 Aautrtipeg ouvdéovtal o€ o€ipd, Rop, = R; + R, =18 + 12 =30 (Q)
KAl KOTé OUVETTEIQ, TO PEUUA TOU KUKAWWATOG ival:

Vo0 sm
Ry 30

Apa o1 Téoeig V', kal V', TTou €mmKpaToUV OTA AKPA TWV AAPTITAPWYV gival:
Vi=1'R;=5-18 = V', =90 (V)
kai V,=1-R,=5-12 = V', =60 (V)

Eteidn, n 1adon mou €mKpaTei oTa AKpa TOU TTPWTOU AaPTITAPA A, €ival ue-
yoAUTEPN atmd auTr)v Tou katackeuaoTr] (90 > 60), TTpokUTITEl 6Tl dev €pyAleTal
KAVOVIKA Kal KIVOUVEUEI va Kagl, evid 0 deUTeEPOG AaPTITAPAS A\, EpyadeTal Kavo-
VIKA O10TI BpioKETaI O€ TAON ioN ME QUTAV TOU KOTACKEUQOTH.

E@pappoyn 6n

Zuokeun Asitoupyei pe peupa 15 (A) kai 1adon 40 (V). MNpokeirar dSpwg va
ouvdeBei og Tadon 220 (V). Moia n TiPA TNG avTioTaong TTou TTPETTEl va OUVOEDEI,
WOTE N CUOKEUN VO AEITOUPYROEI KAVOVIKA;

Auon
Edv dev ouvdeBei katToia avTioTaon, TTPOQPAVWIG N CUCOKeUN dgv Ba AcIToup-
ynoel kavoviké aAAd Ba katacTpa@ei, yiati n 1aon Twv 220 (V) gival TToAU peyo-
AUTepn atréd Tnv 1aon Twv 40 (V) Tou KATOOKEUQOTH).
Mpétrer Aoimmdv, va ouvdebei o€ oelpd pia avTtiotaon R, n otroia Ba TTPOKAAE-
o€l TITwon Tdong ion pe mn diagopd 220 - 40 = 180 (V).
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2UOKEUN R,
15A MWV
40V

li
+ =
O V O
V=220(V)

Apa n TIPA TNG avtiotaong R, givai:

R =189 _r =12(q)
15

Epappoyn 7n

Tpeig avriotdoeig R, = 10 (Q), R, =20 (Q), R; = 60 (Q) ouvdéovTtal TTapdAAn-
Aa kai o€ oelpd pe auTég ouvdéetal avtiotaon R, = 18 (Q). Z1a dkpa Tou CuCTh-
paTog epapupoleral Taon 240 (V). Na BpeBolv a) To oAikd peuua B) H évraon
TOU peupaTog KABe avTtioTaong Kai y) n Téon o€ KABe avtioTaon.

+ —
o v o
V=240V

Auon

O1 1peig avTioTdoelg divouv I000Uvaun avTioTaon,

1 _1+1+i:1:>R1’2,3=6(Q)

R.. 10 20 60 6

1,23

Apa Ron = Riys + R, =6 + 18 = Ry, = 24 (Q)
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Etmopévwg
a) To oAIkO pelpa eival ioo pe: 1= RL = 240 = =10 (A).

OA

B) ZTa AKPa TWV TPIWV AVTICTACEWV EQapPUOleTal TAON:

Vizs=1-Ri,3=10-6=60 (V)

Etmopévwg
V,
= % =6(A)
1
V,
l, = —Flz'” = 2—8 =3(A)
2
V,
l, =222 = 50 1(A)
R, 60
kai I, =10 (A)

Y) ZTIG TPEIG TTAPAAANAEG QVTIOTACEIG ETTIKPATEN TGon V,,5 = 60 (V) ka1 oTnv
R, tdonV,=1,-R,=10-18 =180 (V).

Epappoyn 8n

270 KUKAWMO TOU TTOPAKATW OXAMATOS va BpeBoUv oI TACEIG Kal Ta pEUUATO
OAWV Twv KAGSdWV XpNOIKOTTIOIWVTAG Toug vOuoug Tou Kirchhoff.

10V

Auon
Eg@apudlovrag Toug N.P.K. kail N.T.K. éxoupe:
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1ov

KéuBog M AmMOTOoNPK. = 2+3-1,=0 = 1,=5(A)
KopBogB: A6 ToN.PK. = 6+, -,=0=6+5-1,=0 = 1,=11 (A)
Koupog A: Ao ToN.PK. = I;-6-3=0 = I;,=9 (A)

Bpoxog ATBA:ATTO TON.TK. = V,-5-7=0 =V, =12 (V)

Bpoxoc ABAA: ATTO TON.TK. = 7-V,+10=0 = V,=17(V)

Bpoxog BIAB: A6 ToN.TK. = 5-V,+V,=0 =5-V,;+17=0 = V,;=22 (V)

Epappoyn 9n

HAekTpIKA BepudoTpa duo avTioTdocwv R, kai R, TpogodoTeital ue tédon 220
V. Otav Asitoupyei n R, n BeppdaoTtpa Eodevel 1IoxU 800 W, evo dTav A€IToupyouv
Kal o1 dU0 avTIoTAoEIS (TTapdAAnAa) n BeppdoTpa Eodevel 1IoxU 2000 W. Na uTro-
AoyioTouv ol R; kail R,.

Auon
Orav Aeitoupyei yévo n R, 10 1I006Uvapo KUKAwUa givai:

1

MW

ETropévwg



P,

2 2 2
V-|1=V-X:V—:»RI=V—=220 = R, =60,5 (Q).
R, R P, 800
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Otav Asitoupyouv Kai o1 U0 TTapdAAnAa 10 1I008UVANO KUKAWWA gival:

1

I:{1
AW
R,
MWW
I
+
220V
EtmTopévwg
2 2 2 R.\R
P2=V.|2=V. v :V = 12:V__£_24' 1 2:24,2:>
RL2 RL2 ’ P2 2000 R1+R
60,5-R,

2
=24,2=R, =40,25(Q)
60,5+R,

Epappoyn 10n
270 KUKAwWa Tou TTapakd@tw oxAuatog va Bpebei n tédon V, kai 10 pelpa I, ye
XPron Tou diaipéTn TAong Kai Tou vopou Tou Ohm.

120V
10
MW

A
/

0 % v,
20

Auon
Eg@apudlovrag 1o dlaipétn tédong (Trapdyp. 3 - 4.3, A)) yia TPEIG AVTIOTACEIG
TTPOKUTITEL:
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V, =120 . —>_=.120.2 5 v _=-60(V)
31241 6

To peupa |, TTPOKUTITEI HE EQapHOYR Tou vopou Tou Ohm

Von o 120 _ 120, _ 55

"R, 3+2+1 6

2Zx0Ai0: To mpéonuo (-) tng raong V, eavepwver 611, n MOAIKOTNTA TNG
givair avri@stn pe aurniv mou diverai ornv ekpwvnon. To mpéon-
Mo (<) Tou peuuarocg I, pavepwvel 6ti, N Qopd ToU gival avrilsTn
amo authv Tou SiveTal OTnNV EKPWVNOT).

Epappoyn 11n

270 KUKAwPA Tou TTapakdtw oxAuatog va Bpebei To pedua l, kai n 1don V, ue
XPAon Tou diaipéTn PEUUATOG Kal Tou vouou Tou Ohm.

10
MW

5D wi i

Auon
Eg@apuodlovrag 1o diaipétn peupatog (Trapdayp. 3 — 4.3, B)) oTtov kKOuBo A
TTPOKUTTTEL:

2 —20-% — 1. =10 (A)

.2+2_

|, =20

Apa, kal To pevpa oTnV avtiotaon Twv 2 (Q) otnv otroia ¢nteital n V, ivai
ioco pe 10 (A) OTTWG TTPOKUTTITEI EUKOAA PE EQapuoyn Kal TTAAI Tou diaIpéTn peU-
MOTOG.
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Katd ouvétrela, n 1aon V, Je epapuoyn Tou vopou Tou Ohm eivai:
V,=10-2=20 (V)

3-6. MpopAnpara mpog Auon

1° Tpeic avriotaoeic R, = 10 (Q), R, =10 (Q), R; = 5 (Q) ouvdéovTtal TTapAAAn-
Aa kal To ouoTnud Toug o€ oelpd Pe avtiotaon R, = 15 (Q).
Na Bpebei n 1Ic0d0vaun avrioTaon. (17,5 (Q)).

2° Na BpeBei n 1I00dUvaun avTioTacn R,g OTO TTAPAKATW KUKAWWUA.
(R =41(Q))

A
A —— A ——— AW
15Q 15Q 15Q
15Q 15Q § 15Q
15Q 15Q 15Q
I;—'\/W\r ® ANV ® AW\
3° Na Bpebei n 100d0vaun avriotaon R,, 0TO TTAPAKATW KUKAWHG (12 Q).
200
WAAAY
A 120 50 20
— NN\ AL,
72Q 90
108Q 240 § 120
o L nm——~EL—
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4°

50

60

70

80

12 NauTtreg pe avriotaon 6 Q n KaBepid oxnuaTtifouv TPEIS OUOIEG OEIPEG
ouvdedepéveg TTapdAAnAa. a) Na uttohoyioTei n oAIkr) avTioTtaon. B) MNoéca
otoixeia HEA = 1,8 V kai r = 0,2 Q ouvdedueva o€ OEIpd TTPETTEI VO TPOPO-
O0TACOUV TO KUKAWWA, WOTE TO pEUPA KABE AGUTTAG va PNV €ival JIKPOTEPO
Twv 1,2 A; (a) Ro,=8Q, B) n=27).

Méoeg mapdAAnAa cuvdedepéveg Aautreg tdong 110 V kal évraong 0,5 A
MTTOPOUHE VO TPOPODOTHOOUNE KAVOVIKA hE TN BorBgia cuaToixiag, n otroia
atroteAeital amd 60 oe ocipd ouvdedepuéva aToixeia, €dv To KaBéva EXel
HEA = 1,86 V ka1 ecwTtepikA avtiotaon r = 0,005 Q; (11)

HAekTpIKA AduTTa pe 1oxU 45 W kai Taon Asitoupyiag 6 V ouvdéetal o€ ogipd
ME NAekTPIKA BeppdoTpa pe 1IoxU 870 W kai Tédon Aciroupyiag 110V. Na e€e-
TaoTel av N AGUTTa AEITOUPYET KAVOVIKG 1 OX1. (aTTAVT. AEITOUPYEI KAVOVIKA).

Zuokeun Asitoupyei pe tédon 120 (V) kai katavadiokel ioxu 600 (W). Mola
avtioTaon TTPETTEl va GUVOEDEl e T CUCKEUN Kal PE TTOIO TPOTTO WOTE TO
ouoTtnua va katavaAwvel 900 (W); (48 Q mapdAinAa).

270 KUKAWMQ TOU TTAPAKATW OXAMATOG va BpeBolv: a) To oAiké pelua B)
H évtaon Tou peupaTog TTou Trepvdel atmd KABe avTioTaon Kai y) n Tdon o€

KAaBe avTtioTaon.
(a) I, =18 A, B, y) Avriotaon 1 Q: 18 A, 18 V, Avriotaon 2 Q: 14 A, 28 V
Avriotaon 4 Q: 4 A, 16 V, Avriotaon 3Q: 4 A, 12V

10 3Q
MW MW

46V C) 20 § 40 §
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9°  $10 KUKAWPA TOU TTAPOKATW OoXAMaTOG va BpeBolv pe xprion Twv VoUWV
Tou Kirchhoff ol Tdoeig kal Ta peupaTa OAWV Twv KAGSdwV.

1oV

10°H)\£KTp|Kr'] BepudoTpa TpIWV avTioTaoewv R;, R,, R; Tpogodoreital pe

Tdon 220 V. Otav Aciroupyei n R, n BepudoTpa Eodevel 880 (W). Otav

Agiroupyouyv ol R;, R, (TrapdAAnAa) n Bepudotpa odeuel 1280 (W). TéAog,

étav AsitoupyoUv Kai ol TPEIS avTioTaoelg (TTapAdAAnAa) n BepudoTpa &o-
oevel 2280 (W). Na utrohoyioBouv ol avTtiotdoelg R, R,, R,.

(55 Q, 121 Q, 48,8 Q).

11°Ma kabéva atré Ta TTAapaKATW KUKAWUATA va BpeBei n Téon V, Kal 1o ped-
Ma |, g xpron dIaIpETWV TAONG KAl PEUPATOG.
(@ V,=9V, [, =6A,B) V, =16V, I, = 14A)

10 10 30
MN— MW

X

|
21V C) 40 20 § 46V C) 20 40 § vV,

(@) ®)






KE®DAAAIO

ME®OAOI ENIAYZHE 2YNGETQN
OMIKON KYKAQMATQN

Eicaywyn

2T0 KeQPaAaio auto TTeplypdovral kal avaAuovrail OIEE00IKA TEXVIKES ETTIAU-
0onNg YPAUUIKWY WUIKWV KUKAwuatwy (MéBodog Bpdywv (M.A.B), Mé6odog
KdéuBwyv (M.K)) ka1 Avovrai pofARuara yia KGOe TTepITTTwarn, e OKOTTO TNV
TAfPN Karavonaon twv HeBodwv autwy.

Emiong, mepiypagovrar kai avaAvovrar 01e€00IkG péBodoi e xpnon &idi-
KWV TPOTTWYV, YVWOTWV IE TO Ovoua Bswpnuara KUKAwuAtwy (Bewpnuara
Thevenin kai Norton, Bswpnua LEyioTng HETAPOPAC IOXUOC, Bwpnua ETTaA-
AnAiag, CUUUETPIKG KUKAWATQ).

2KOTTOS TOU KE@aAaiou egival, va avamrruéouv ol LaBnTES KPITIKY IKavoTnTa
OXETIKA U TIC OIGPOPES EBOOOUC ETIAUGNS TWV TTPOBANUATWY TTOU QTTOTE-
AouUv avrTiKeiugvo Tou KepaAaiou autoU waTe va gival o 6éon va 1a emAvouv
KaBe @opa e Tov 1Mo KaraAAnAo rpdrro.
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Fevika

H emmiAuon evdg KUKAWPATOG 0dnyei TTAvTa oTnv €UPECN Tou PEUUATOG OE
KGBe KAGOO autoU Kal KATd CUVETTEIO KAl TwV TACEWV OAWV Twv KAATWV (ME
epapuoyr Tou vouou Tou Ohm yia kaBe KAGdO).

Etropévwg, €dv éva KUKAwPa €xel b kKAddoug, ol dyvwaTol Tou TTPoBARuaTOS
gival oTnv TTPAYHATIKOTNTA b KAl WG €K TOUTOU aTtraitouvtal b avegdpTnTeg €8I-
owoelg (Mia egiocwaon eival aveEdptntn attd TIG AAAEG, €AV TTEPIEXEI £va I TTEPIO-
o0TEPQ OTOIXEIO (TTNYEG, AVTIOTACEIG, PpeUPATA) TTOU BEV TTEPIEXOVTAI O€ OAEG TIG
AAAeG €€I0WOEIG).

Me Tnv epapuoyn ouwg Twv vouwv Kirchhoff (N.T.K., N.P.K) 1TpokUTTTOUV
TeploadTEPES atd b e§iowaoelg. Mwg duwg dilac@alifeTal T yeyovog OTI, aUTEG
TToU TTAPBNKav cival aveEdpTnTEG WOTE va AuBei To TTPORANUQ;

H duokoAia AoITTov yia Tnv €TTiAUCT £vOG KUKAWMATOG Bev gival va BpeBouv b
eClowaelg, aAAa va Bpebolv b aveEdpTnTeG EEICWOEIC.

AuTr n duokoAia dpbnke péca atmmd Bewprpata Tou dilac@aAicav Tn cuoTn-
MaTIKA avalATnon aveEdpTnTwy £EI0WOEWYV, IKOVWYV vVa €TTIAUCOUV OTTOI08NTTOTE
NAEKTPIKO KUKAWUQ.

Ta Bewpruata auTd civai:

a) O apiBudg Twv amAwyv Bpoxwv (BAETTe TTap. 3-1) evog KUKAWATOG e b
KAGdoug kal N kOuPoug gival b - n + 1 kal T0 TTARBOG Twv ££I0WCEWV TTOU TTPO-
KUTITouv pe epappoyn Tou N.T.K ag kGBe atrAd Bpdyxo cival ave{apTnTeG YETAEU
TOUG.

B) Ze éva KUKAwpa pe n KOuPBoug n epapuoyr Tou N.P.K. g n-1 kéupoug
Oivel éva agUvoAo aveEdpTnTwy eEICWOEWV.

4-1. M€60od0o¢ Twv AnmAwv Bpoxwv (M.A.B)

H péBodog auth otnpiletal oTo Bewpnua o) Kai gival KATAAANAN yia peydAo
TTANBOG NAEKTPIKWY KUKAWUATWY, 1I8iWG AV Ol TTEPICOOTEPES TTNYEG TOUG gival
TTNYEG TAONG.

MNa tnv kaAuTepn katavonon Tng M.A.B n avdAuon Ba TTepIopIoTEl yIa KUKAW-
paTa Ta oTroia £€xouv dUo (2) Hovo atTAoug Bpoxoug, Je TNV TTemoibnon o1 n
YEVIKEUOT] TNG YIA TTEPICCOTEPOUG PBPOXOUG Ba gival TTAEOV EUKOAN.

H avattugn kai n mopeia tng M.A.B e€aptdTal kal atrd 1O €id0g Twv TTNYWV
TTOU UTTAPXOUV OTO KUKAwpa. ‘ETol, dlakpivovTal o1 €E1G TTEPITITWOEIG:
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o) KUKAwpa pe avegdpTnteg TNy£EG TAONG KAl PEUMATOG.

Edv 10 KUKAWpO TTEPIEXEI HOVO QVEEAPTNTEG TTNYEG TAONG KAl PEUNATOG, N
avartrTuén kai n mopeia NG M.A.B éxe1 wg €€n¢:

a.1) Eav OAeg o1 TNy£éC peUpATOS NETATPETTOVTAI OE TTNYES TAONG (TTAP.
3- 4.5, B), T6TE QUTEG PETATPETTOVTAI KAI OTO 1I000UVOUO KUKAWUA TTOU TTEPIEXEI
TAé0oV HOVO avelapTNTEG TINYEG TAONG, eKTEAOUVTAI Ta £€AC BAMOTA:
i) ZToug dUo (2) (atrAoug Bpdxoug opilovTal Ta peupaTta Bpodxwy Iy, I, opdéaTpo-

@a (0e€I60TPOPaA A APIOTEPOATPOPA) Yia AOYOUG CUMMETPIAG.
ii) Mpdgovtal o1 e€lcwoels Twv A.B wg €€AG:

Rili + R+ 1, = 2V
(4.1)
Ray s i+ Ry I, =2V,

omou: Ry, ovouddetal 18ia avriotaon Tou (A.B), Kal iIcouTtal pe 10 dBpoicua
OAWV TwvV avTIOTACEWY Tou Bpdxou auTtou.
To id10 1oxUel Kal yia TV Ry, Tou (A.B),.
R,, = Ry, ovopdletal apoifaia avrioraon Twv (A.B), kai (A.B), kai
Io0UTal PE TO ABPOICHA TwV AVTIOTACEWY TTOU CUVOVTWVTAI GTOUG KO-
voUg KAGdOUG TwV Bpoxwy autwv. To TTpdonua autrg civar "+", dv ol
POPEG TWV PEUPATWYV TWV BPOXWY TTAVW OTOUG KOIVOUG KAABOUG GUTTI-
TITouv, aAAIwG gival "-"
2V, TTapIoTAvEl TO OAYERPIKG ABpoIoua TwV TTNYWV Tadong Tou (A.B),.

OcTIKEG AapBAvovTal EKEIVES TTOU TO peUA BPOXoU TIG dIATTEPVA ATTO TOV ap-
vNTIKO TTOAO TTPOG TO BETIKG, eV OTNV aVTIBETN TTEPITITWON AaBdavovTal ap-
VNTIKEG.

To id10 10xUel ka1 yia T0 2V, Tou (A.B),.

iii) To ypapuuiké cuotnua 2 x 2 (duo e€lcwoewv e dUO ayvWOTOUG) TTOU TTPOKU-
TITel AOveTal e Tn u€Bodo Gramer, (BAETTE TTapdpTAUA A) Kail Ta pelpaTta ly, |,
gival TTAéov yVwoTd.

iv) Ta pevpata 6Awv Twv KAGAdwv uttohoyilovtal atré ocuvduaauoug Twv Bpoxi-
KWV PEUPATWYV KAl KATA CUVETTEIQ Ol TAOEIG OAWV TwV OTOIXEIWV gival yvw-
OTEG (ME e@appoyn Tou vouou Tou Ohm).

Me GAAa Adyia oAokAnpwveTal n eTiAUCN TOU NAEKTPIKOU KUKAWUATOG.
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& [Naparnpnon
e Epooov Ta pelpata Twv Bpoxwyv AauBdvovtal opdcTpo@a, To TTPOCNHO

TwV R;,, Ry ival ma@vta "-", a@ou aToug Koivoug KAGdoug Twv Bpoxwyv Ta peu-
parta |y, 1, eival mavta avtippotra.

» Mapadsiypa
270 KUKAWPA TOU TTAPOKATW OXAUATog XpnoigotroiwvTag Tn M.A.B, uttoAoyi-

OTe Ta peUpaTa OAWV TWV KAGdWV (METPO Kal opd) Kal 0Tn ouvéxela OEiTe OTI,
N 10XUG TTOU TTAPEXETAI OTO KUKAWA €ival ion PE TNV 10XV TTOU KATAVAAICKETA.

10 3Q
MW . MW
20
2s0v () asov(")
115V
MW . MW
4Q 5Q
Auon
OpifovTtag Ta pevpata Bpoxwv deEIOOTPOPA, TO KUKAWMA YiveTal
10 3Q
MW\ ' MY
2Q
230V C) I, ! 460V<+>
115V
MW . MW
40 5Q

O1 e€lowoeig Twv A.B givat:
Rirli+ R =2V,

(1)
Ry i+ Ryt 1, =2V,
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610U Ry=1+2+4=7,R,,=3+5+2=10,R,=R,;=-2
2V, =230-115= 115, 2V, = 115 - 460 = -345
Etmopévwg, o1 e€lowaoelg TG oxéong (1) Traipvouv TNV Hopon:
7-1,-2-1,=115
2-1,+10-1,=-345

AUvovTag 1o cuoTnua (2) pe Tn pEBodo Cramer, TTPOKUTITOUV:

‘ 115 -2 ‘
| = -345 10| _115-10-(-2)-(-345) _ 460 1= 6,97 (A)
7 -2 7-10-(-2)-(-2) 66
-2 10
‘ 7 115 ‘
2 1 (- - (- -
= 0]_7-(-345)-115-(-2) _ 2185:>|2=-33,11(A)
7 -2 7-10-(-2)-(-2) 66
-2 - 345
MNa 1a pevparta Twv KAGdwv, TTPOKUTTTEL:
KAGdog trou trepiéxel TG avtiotdaoelg 1Q, 4Q: Peopa l, = 1, = 6,97 (A)
KAGdog trou mepiéxel Tig avriotdoelg 3Q,5Q: Peopa I = -l, = 33,11 (A)
KAGdog Trou Trepiéxel Tig avriotaaoelg 2Q: Pedpa l, = -I, -, = 40,8 (A)

O1 Popég TV PEUPATWY TwV KAGdWY @aivovTal 0TO XA TTOU aKOAOUBEi

10 30
MWV ' AA%
T J ly T
230V C) . 460VC>
115V
MMV . MW\

40 50



98 ¢ KEDANAIO 4

H katavaAiokéuevn 10XUG OTIG QVTIOTACEIG €ival:
— 12 2 2 2 2 —
Par =15 1410 - 4+10- 3+15 -5+ - 2=

=6,972-1+6,972-4 + 33,112- 3 + 33,112 - 5 + 40,082 - 2 = 12.225,89 (W)

H Tnyn Twv 115(V) katavaAiokel evépyeia (QopTticetar) S10TI TO peUaA KIVEITAl
ato 1o (+) 010 (-).

Paisyy = 115 - I, = 115 - 40,08 = 4609,2 (W)

Etmopévwg:
Pyaran. = Pant + Prsyy = 12225,89 + 4609,2 = 16.835,09 (W)

H 10xUg TTou TTapEXETAl OTO KUKAWUA gival:

Prapex- = Pasov) + Rusov) ~ 230 - 1, + 460 - I =

=230 - 6,97 + 460 - 33,11 = 16834 (W)
Apa
Prapex = Praran, =16,835 (KW)

2x0A10: H puikpnp amrékAion Twv 1oxuwv o@eilsral oTi¢ mpageis Adyw
umrapéng OeKadIKwWV Yyneiwv

a.2) Eav pia mnyn peouarog Osv UETAPETTETAI O€ TTNYH Tdong (N givar 8u-
OKOAN n oUAANWN TNG METATPOTTAG), EKTEAOUVTAI Ta EEAG BAMATA:

i) Xt Béon TnG TTNYNG PEUPATOG TTOU TTApouCIAdeTal To TTPORANUA TNG PN ME-
TATPOTIAG O€ TTNYH TAoNG, BewpoUe "eIKOVIKA" TNy TAoN YE TIPN ion YE TNV
avTioToIXN TIMA TTOU ETTIKPATEI OTA AKPA TNG N METATPEWIUNG TTNYNG PEUMQO-
TOG.

ii) Zroug dUuo (2) atrAouc Bpdxoug opilovTtal Ta peuparta Bpodxwv |, |, oudéoTpo-
@a (OeCI00TPOPA A APICTEPOOTPOPA) VI AOYOUG CUUHETPIAG.

iii) TpagovTtal o1 e€lowoelg Twv A.B OTTWG Kal TNV TTPONYOUUEVN TTEPITITWOT).

iv) Mo Tnv "eIkoviKA" TTNYA TAoNG YPAPETaI Jia €§iowon TTOU TTEPIYPAPEI TNV AVTI-
oToIXN TNYA PEUMATOG PE T peUMATA BPOXWY KAl QGTIAXVETAI £Va KAIVOUPYIO
ouoTnua e€ICWOEWV e TTPWTN €icwaon auTrhv Kal deuTepn OTToIa OTTO TIG Ap-
XIKEG BUO BOAEUE! (VA PNV TTEPIEXEI TNV EIKOVIKN TAON). YTTAPXEl TTEPITITWON
KauMia a1rd TIG SUO0 va un BoAeUEl, OTTOTE TTPOCOETOULE 1] APAIPOUNE QUTEG E
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OTOXO TNV €60QAVION TNG EIKOVIKNAG TAONG TTOU EUPAVIOTNKE TNV apXH.

v) To ypapuiké ouoTtnua 2x2 (800 €€I0WOEwWY e dUO ayvwOoTOUG) TTOU TTPO-
KUTTTEI AUveTal TTAAI Je Tn u€Bodo Cramer kal Ta pevpaTta |y, |, €ivar TTAéov
YVwaoTa.

vi) Ta petpata 0Awv Twv KAGdwvV uttoAoyifovtal atrd cuvduaauoug Twv Bpo-
XIKWV PEUPATWY Kal KOTE CUVETTEIA 01 TAOEIG OAWV TwV OTOIXEIWV gival yvw-
OT£G (ME e@appoyn Tou vopou Tou Ohm).

Me GAAa Adyia oAokAnpwveTal n eTTIAUCH TOU NAEKTPIKOU KUKAWMATOG.

& lNaparnpnaon

e O UTTOAOYIOPOG TNG TAONG TTOU ETTIKPATEI OTN YN PETATPEWIUN TTNYR PEU-
MaTog, yivetalr amd Tnv eicwan TTou a@aipédnke atmmd TNV apxIKr HOP®r Tou
OUCTHAHOTOG, a@ou TTAEoV Ta pelpaTa BPOXWY gival yVwoTd.

» Mapadsiypa

270 KUKAWPA TOU TTAPOKATW OXAUATOS XpnaoldoTtrolwvTag T M.A.B, uttoAoyi-
oTE Ta peupaTa OAWV TwV KAGdWV (METPO Kal opd) Kal 0Tn cuvExela OeiETe OTl,
N 10XUG TTOU TTAPEXETAI OTO KUKAWHA gival ion YE TNV I0XU TTOU KATAVOAIOKETA.

30 20
MWW MW
o0/ “ () v ()
M MW
6Q 4Q
Auon

MapatnpeioTte 0TI N TINYA TWV 5(A) dev HETATPETTETAI O€ TTNYI) TAONG dIOTI OV
uTtdpxel avtiotaon TapdAAnAn ¢’ autrv. ETTouévwg, Bewpolue 611 0Tn B€0n
TNG UTTAPXE! Hia EIKOVIKN TNy Tdong PE TINA V, ion pe v Tdon TToU €TTIKPATE]
OoTa AKPA QUTAG.

Opilovtag otn ouvéxela Ta peuparta Bpoxwv 0e€I60TPOPA, TO KUKAWMQ Yive-
Tal:
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30 20
MW\ MW
+
100V C) . v, (D A \D 50V C)
MW\ MW\
6Q 40

O1 egiowoeig Twv A.B givai:

Ri i+ Rz - 1= 2V,

(1)
Ra i+ Ryt ,= 2V,

6TT0U Ry=3+6=9,R,=2+4=6,R,=R,;=0
2V,=100-V,, 2v, =V, -50
ETropévwg, o1 e€lowaeig TG oxéong (1) Traipvouv Tn Hopen:

9-1,+0-1,=100 -V,
(2)
O-IL+6-1,=V,-50
AvTIKaBIoTWVTAG TNV 1N ypauun TG oxéong (2) he Tnv giowaon |, - 1, = 5(A)
TTOU XapaKTNPiZel TNV TTNYR PEUPATOG, KAl TN 2N YPARMN KE To dBpoiopa NG 1ng
Kal 2NG YPAPMPAG TNG oxéong (2), TTPOoKUTITEl TO oUCTNUA

'1 : |1 + 1 : |2 = 5
3)
9 " |1 + 6 ) |2 = 50

AUvovtag 1o ouoTtnua (3) pe Tn pEBodo Cramer, TTPOKUTITEL:
‘5 1
I

_ |50 6‘ _5-6-1-50 _-20
' ‘-1 1‘ (-1)-6-1.9 -15

=1, =1,33 (A)

9 6
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‘_l 5‘
9 50| _(-1):50-5-9 .95
| "1 1‘:<('1)-6-1.9 EET IR

9 6

MNa 1a pevpata TwV KAGdWY TTPOKUTITEL:
KA&dog tmou trepiéxel Tig avtiotdoelg 3Q,6Q: I, =1, = 1,33 (A)
KAGdog Trou Trepiéxel Tig avriotaoelg 2Q,4Q: |; =1, = 6,33 (A)
O1 POopPEG TV PEUPATWY TWV KAGOWYV QaivovTal OTO OX A TTOU aKOAOUBEI:

3Q 2Q
—WW MW——
l lg
an () Os =0
MWV NN
6Q 4Q

H 1don V, Tng TINyAS pelpartog TpokKUTTel atmd TNV 1n 1 2n €€icwon Tng
oxéong (2)

9-1,+0-1,=100-V, = 9-1,33+0=100-V, = V, =88,03 (V)
H katavaAiokouevn 10XUG 0TO KUKAwUQ gival:
Praran= Pant + Poyy = [2- 3+ -6 +[5-2+15 - 4+50-1, =
=1,332-3+1,332-6+6,332-2+6,332- 4 +50 - 6,33 = 572,83 (W) = 573 (W)
H mmapexouevn oto KUKAWPO 10XUG givat:
Prapex. = Prioov) + Psay =100 - [, +5 -V, =100 - 1,33 + 5 - 88,03 = 573 (W)
Apa
Prapex. = Praran= 573 (W)

B) KUkAwpa pe avegdpTnTeG KOl EAPTNHUEVES TTNYEG TAONG KAl PEUHATOG
Edv 10 KUKAWPQ TTEPIEXEI aveCAPTNTEG Kal €EapTnUéveg TTNYEG TAoNG Kal
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peupaTog, n avamTuén kai n mopeia NG M.A.B €xel wg €ENG:

B.1) Edv 6Aeg o1 mnyéc peuparog (ave§aprnres kair e§ApTNUEVES) HETATPE-
movral o€ mNyéS raong (aveéaprnreg Kai e§ApTnUEVES avrioroixa), TOTE
QUTEG JOTATPETTOVTAI KAl OTO 1000UVAUO KUKAWUA TTOU TTEPIEXEI TTAEOV UOVO
TNY£G Tdong, ekTeAolvTal Ta £€N1G BAMATA:

i) Ztoug duo (2) atrhoug Bpdxoug opilovtal Ta peuparta Bpdxwv |y, |, oudéoTpo-
@a (0e€I00TPOPA A APICTEPOCTPOPA) YIa AOYOUG CUUHETPIAG.

ii) [pagovtal o1 §lowoelg Twv A.B 0TTwG Kal oTNV TTEPITTITWON a)

iii) Ta e€aptwpeva pey€On TTou gp@avifovral 0To 20 PEAOG TWV £EICWOEWY €K-
@palovTal e ayvwaoToug Tou TTPORAARATOG, dnAadn Pe Ta peuuaTa BPOXWV.
AUTO OPWG £xel oav aTToTEAECT A va eu@avifovtal dyvwaoTol Kal 0To 20 HEAOG
TWV EEICWOEWV.

iv) AvakaTtatdoooupE TIG £€1I0WOEIC WOTE Ol AyvwaTol va gugavifovral Jovo aTo
TTPWTO PEAOG QUTWV.

v) To ypauuiké cuoTnua 2 x 2 (800 e€iowoewyv Pe dUO ayvwOTOUG) TTOU TTPO-
KUTTTEI AUveTal TTAAI pe T péBodo Cramer kal Ta pedpara |, 1, €ivar TTAéov
YVwaoTd.

vi) Ta pevpata 6Awv Twv KAGdWV uttoAoyifovTal atrd cuvduaopous Twv Bpo-
XIKWV PEUPATWY Kal KATA CUVETTEIA 01 TAOEIG OAWY TwV OTOIXEIWV gival yvw-
OTéG (ME e@apuoyr Tou vouou Tou Ohm).

Me GAAa AGya OAOKANPWVETAI N €TTIAUCT TWV NAEKTPIKOU KUKAWPATOG.

& lNaparnpnoeig

e Mia e¢aptnuévn TNy PeUPATOG BewpeiTal PETATPEWIUN O €EQPTNUEVN
TNy Tdong otav uttdpxel TTapGAANAa KATTOIO avTioTaon Kal TautoXpova To
eCapTwuevo péyeBog auTAg dev BpiokeTal oTnv TTAPAAANAN auTr avTioTaon.

e Mia avedptnTn TNYAR peUPATOC BewpeiTal YETATPEWIUN OE aAveEdpTnTn
TTNyn 1ad0Ng, 0Tav UTTAPXEl TTAPAAANAQ KATTOIO QvVTiOTAON KAl TaUTOXPOova Oev
eM@avifeTal oTnNV avTioTaon auth A oTnv TTNyn €EapTWUEVO PEYEBOG KATTOIOG
£6apTNUEVNG TINYNG PEUPATOG 1) TAONG.

» Mapadsiypa

270 KUKAWUA TOU TTOPAKATW OXAMOTOG XpnolyoTroiwvTag tng M.A.B, utro-
AoyioTe Ta peUpaTa OAWV TWV KAGdwV (METPO Kal @opd) Kal 0Th ouvéxela OeiE-
TE OTI, N 10XUG TTOU TTAPEXETAI OTO KUKAWWA gival ion e TV 1I0XU TTOU KATava-
AiokeTal.
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50 40
MW MW

|
+ +
Sov gzoo 151,

Auon
OpicovTag Ta pelpaTta Twv BPOXwyY, To KUKAwUA yiveTal:

50 40
MW MW

o

O1 e€licowaoeig Twv A.B civar:
Ryl +Ry =2V,
Ry "I+ Ry - I, =2V,
610U Ry4=5+20=25R,,=24, R, =R, =-20
2V, =50, 2V, =-15I,

(1)

Etopévwg, o1 €lowaelg TG oxéong (1) Traipvouv TN Hop@n:
25-1,-20-1, =50 .. 25-1,-20-1,=50
Q1" "2
-20-1,+24-1,=-15-1, -20-1,+24-1,=-15-(1,-1,)

251,-20 - 1,= 50

avoKaTavoun
oTn 2n egiowan

()

AUvovTag 1o cuoTnua (2) pe Tn uEBodo Cramer, TTPOKUTITEL:
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‘50 -20‘
= 0 9| _ 50-9-(-20)-0 =450:>|1= 3.6 (A)
25 -20| 25.-9-(-20)-(-5) 125
5 9
‘25 50‘
- 25.0-50-(-5
_15 o] _ (-5) 2503|2=2(A)

27125 -20| 25.9-(-20)-(-5) 125
.
MNa 1Ta pevpata Twv KAGdwv, TTPOKUTTTEL:
KAGdog trou trepiéxel Tnv avtiotaon 5Q: Peopa |, = 1,= 3,6 (A)
KAadog Trou mrepiéxel Tnv avriotaon 20Q: Pedua lg =1, -1, =1,6 (A) =1,
KAadog trou Trepiexel Tnv avriotaon 4Q: Peopa |, =1, =2 (A)
O1 @OpPEG TV PEUPATWY TwWV KAGOWV QaivovTal OTO OXI KA TTOU AKOAOUBEI:

50 40

I |
a I(p Y

H 1don Tng e¢aptnuévng TTNyNAg givar: Vg, =15 -1, = 15+ 1,6 = 24(V) ka1 kata
OUVETTEIQ N TTOAIKOTNTA TNG €ival auTh TTou 800NKe GTNV £KQWVNON.
H katavaAiokouevn 10XUG 0TO KUKAwQ gival:

Patan. = Pant. + Prisigy = I3 -5+ 15 -20+12 - 4+12 .24 =
=3,62-5+162-20+22-4+2-24=180 (W)
H mmapexduevn o1o KUKAWPA 10XUG gival
Poseex= Psovy = 50 - I, =50 - 3,6 = 180 (W)
Apa
Prssex. ™ P, = 180 (W)
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B.2) Eav pia mnyn psouarog (ave§aprnrn n e§aprnuévn) Oev UETATPETETAI

iii)
iv)

vi)

o< mnyn raong (N givar SUokoAn n cuAAnwn NG METATPOTTHS, EKTEAOU-
vTal Ta €§AG BrpaTa:

21n B€an TG TTNYAS PEUMATOG TTOU TTAPOoUCIAeTal TO TTPOBANPA TNG KN ME-
TATPOTTIAG O€ TTNYN TAoNG, BewpoUue "eIKOVIKA" TNy TAoN WE TIPN ion Pe
TNV QVTIOTOIXN TIUN TTOU ETTIKPATEI OTA AKPA TNG PN METOTPEWIUNG TTNYAS
peUPOTOG.

>10Ug dUO (2) atrAoug Bpdxoug opilovTal Ta peupaTa BPOXwv |y, |, ouod-
OTPOQPa (BEEIBOTPOYA i APIOTEPOCTPOPA) YIa AOYOUG CUUUETPIOG.
pdovtal o1 e€lowaelg Twv A.B OTTWG Kal aTnV TTponNyoUdEVn TTEPITITWON.
Ma v "elkovikA" 1Ty TA0NG YPAYETal Pia e¢icwan TTou TTEPIyPA®El TNV
avTioToIXN TNy PEUMATOG PE T peUpaTa BPOXwV Kal GTIAXVETAl £€va Kal-
voupylo oUOTNUG £€I0W0EWYV PE TTPWTN €€icwaon auThv Kal deUTepn OTTOIN
atTo TIG APXIKEG BUO BOAeUEl (VA PNV TTEPIEXEI TNV EIKOVIKA TAON). YTTAPXE!
TTEPITITWON KAWWia atrd TIG OUOo va un BoAguel, oTTéTe TTPOCOETOUNE A agal-
POUME QUTEG PE OTOXO TNV €6AQAVION TNG EIKOVIKNG TAONG TTOU EUPAVIOTNKE
otnv apxn.

Ta e€apTwpeva Pey€ON TTou ep@avidovtal 010 20 PHEAOG TWV EEICWOEWV EK-
@padovTal Y ayvwoToug Tou TTPoRARPaTOg, dnAad Pe Ta peupaTa BPo-
XWV. AuTO OPWG £XEl oav aTTOTEAEC A va gu@avifovTal dyvwaoTol Kal 0To 20
MENOG TWV EEI0WOEWV.

Avakatatdoooupe TIG £€I0WOEIG WATE oI AyvwaTol va gugavifovTal uévo
OTO TTPWTO PEAOG AUTWV.

vii) To ypapuikd cuoTtnua 2x2 (dUo e€lcwaoewv e OUO ayvwOTOUG) TToU TTPOo-

KUTTTEl AUveTal TTAAI pe TN péBodo Cramer kal Ta pevparta |y, 1, givar TTAéov
YVWOTA.

viii) Ta petparta 6Awv Twv KAGdwv uttoAoyidovTal ammd ocuvduaououg Twv Bpo-

XIKWV PEUUATWY Kal KOTA CUVETTEIQ OI TACEIG OAWV TWV OTOIXEIWV gival yvw-
0TEG (ME e@appoynA Tou vouou Tou Ohm).
Me GAAa Adyia oAokAnpwveTal N €TTIAUCH TOU NAEKTPIKOU KUKAWMOTOG.

& lMaparipnon

O uttoAoyioudg TNG TAONG TTOU ETTIKPOTEI GTNV WN YETATPEWIUN TTNYT PEUMa-

TOG (avegdpTnTn 1 €6apTNUEVN) yiveTal attd TNV €EiCwon TToU a@aipédnke aTrd
TNV APXIKA HOP®N TOU GUCTANATOG, KABATI Ta peUpaTa Bpoxwyv cival TTAEOV yVw-
oTa.
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» Mapadsiypa
270 KUKAWMA TOU TTApaKATW oXAUaTog Xpnoiyotroiwvtag Tnv M.A.B, uttoho-

yioTe Ta pevpaTa OAWV Twv KAGOWV (UETPO Kal @opd) Kal oTn auvéxela OeifTe OTI,
N 10XUG TTOU TTAPEXETAI OTO KUKAWA €ival ion Pe TNV 10XV TTOU KATAVAAICKETAI.

2Q§ [ D12y,

100V C)I 1,

10Q

MW

20
M

Auon
MapatnpeioTte 611, N €€apTnUéVN TINYR PEUPATOG BEV PETATPETTETAI OE TTNYNA
Ta0NG (TouAdxIoTOV €EUKOAQ) BIOTI eV UTTAPXEI avTioTaon TTAPAAANAN G° QuTAv.
Etropévwg, Bewpoupue 611 TN B£0N TNG UTTAPXEI MIA EIKOVIKH TTNYRA TAONG ME TIWA
V, ion JE TNV TAOoN TTOU ETTIKPATEI OTA AKPA AUTAG.
Opidovtag oTn ouvéxela Ta petuata Bpoxwyv deCI60TPOPA, TO KUKAWMA Yive-
Tl

+
20§ Vi I 1,21,

10Q

100V C)T l,

MW

O eClowoeig Twv A.B. eivar:
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Ryl +Ry 1, =2V,
Ry "Iy + Ry - I, =2V,

otTou Ry4=2+5=7,R,,=5+10+2=17,R,=R,;=-5
2V, =-V,, 2V,=100

(1)

Etopévwg, o1 €lowaelg TG oxéong (1) Traipvouv TN Hopen:
7"1_5'|2=-VX
(2)
'5'|1+17'|2=100
AvTikaBioTwvTag TNV 1n €gicwon ¢ oxéong (2) pe Tnv egiowon -1, = 1,2 |,
TTOU XOPOKTNPICEl TNV €EaPTNUEVN TTNYR PEUPATOG KAl TN 2N £&iocwon OTTwg gival,
TTPOKUTITEI TO CUCTNMNO

-1, +0-,=1,2-1,] ,., -11,+0-,=1,2,
b 2
-5-I1+17-I2:100 -5.|1+17.|2:100
, 11,-1,2:1,=0
QAVOKOTAVOUF)
Tng sfiowone (3)

-5, +17-1, =100
Auvovtag 1o ouoTtnua (3) p Tn uEBodo Cramer, TTPOKUTITEL:
‘ 0 -1,2

| = 1100 17‘ _0-17-(-1,2)-100 _ 120
' ‘-1 -1,2‘ (-1)-17-(-1,2)-(-5) -23

=1, =-5,217 (A)

517
10
-5 100| _ (-1):100-0-(-5) _-100

>l -1,2] (1) 17-(-1,2)-(5)  -23
-5 17

=1, = 4,347 (A)

MNa 1a pevuaTa TWV KAGdWY TTPOKUTTTEL:
KAGdog trou mepiéxel Tnv avtiotaon 2Q: 1, = -1, = 5,217 (A)
KAGdog Trou mrepiéxel Tnv avriataon 5Q: I = 1,- I, = 9,564 (A)
KAGdog trou mrepiéxel Tig avmiotaoeig 10Q, 2Q: |, = 1, = 4,347 (A)
O1 @opég TwV PEUPATWY TwV KAGdWVY @aivovTal 0To OXNHaTA TTOU aKOAOUBEI
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100V C)T I, § 100

H tdon V, Tng €€aptnuévng TTNyNG PEUPOTOG TTPOKUTITEI ATTO TNV TTPWTN €&i-
owon NG oxéong (1).
7-1,-5-1,=-V, = 7-(5,217)-5-4,347 = -V, = V, = 58,254 (V)
Kal To pevpa tng 1,21, =1,2 - 1, =5,217 (A)

Kal €TTEI0N KIVEITaI atTd TO (-) OTO (+) N TTNYN TTAPEXE! I0XU OTO KUKAWQ.
H kaTtavaAiokdpevn 10X0G 6To KUKAWWA gival;

Pearan- = Panr. = 22+ -5+12-(10+2) =
=5,2172-2 +9,5642 - 5 + 4,3472- (10 + 2) = 738,5 (W)
H mmapexdéuevn oto KUKAWWa 10X0G givat:
Prapex. = Pacov) + Py = 100 - I, + 1,21, - V, =
=100 - 4,347 + 5,217 - 58,254 = 738,5 (W)
Apa Prapex. = Praran- = 738,5 (W)

4-2. M€60d0¢g Twv Koppwyv (M.K.)

H pébodog auth otnpiletal oto Bewpnua B) Kal gival KATGAANAN yia peydAo
TTANB0G KUKAWPATWY, 18I €AV OI TTEPICCOTEPEG TTNYES TOUG Eival TINYEG PEUATOG.

Ma v KaAUTePn Katavénon TG M.K. n avdAuon Ba TTEPIOPIOTET yIa KUKAW-
paTa Ta otroia €xouv TPEIG (3) Hévo KOUBOoUG, JE TNV TTETTOIBNGN OTI N YeViKEUON
TNG YIa TTEPICOOTEPOUG KOUPBOUG Ba gival TTAéOoV EUKOAN.
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H avamTuén kai n mopeia 1ng M.K. e€aptdral kal atrd 10 €i00G TWV TTNYWV
TTOU UTTAPXOUV OTO KUKAwpa. ‘ETol, dlakpivovTal o1 €§1G TTEPITITWOEIG:
a) KOkAwpa pe ave§dpTnTeg TTNYEG PEUMATOG KAl TAONG
Edv 10 KUKAWUQ TTEPIEXEl HOVO aveCAPTNTEG TINYEG PEUPATOC Kal TAong, N
avaTrtuén kai n mopeia Tng M.K. éxel wg €€NG:
a. 1) Edv 6Aeg o1 mnyéc raong usrarpémovral o€ mnyEC peUpAToS (TTap.
3-4.5,a) 10TE QUTEG PETATPETTOVTAI KA TO I00OUVANO KUKAWMA TTOU TTEPIE-
XEI TTAEOV JOVO aveLAPTNTEG TTNYEG PEUPATOG, EKTEAOUVTAI TA €€ G BripaTa:
i) Opicetal évag KOPPBOS wg KOPPBOS avagopds. MNMapd 10 yeyovog T autdg
MTTOpPEi va ekAeyei auBaipeta, okOTTIUO gival va opileTal 0 KOUBOG TTOU GUV-
OEETAI PUE TOUG TTEPIOCOTEPOUG KAADOUG, DIOTI £TC1 TTPOKUTITOUV OTTAOUCTE-
peg e€lowaoelg. O KOPPBOG avapopds cupBoAileTal pe {
ii) TNa Toug uttdAoITToug dUO (2) KOUBOUG apou apiBunbouv, opifovtal ol Td-
o€1g Toug V1, V2 wg TTpog Tov KOUBOo avagopdg.
iii) [pdgovtal o1 e€I0WOEIG TWV KOPPBWY WG €EAG:

Gy Vi + Gyt V, = 2,
(4.2)

Gy - Vi + Gyt V, = 2

omou: G, ovouddletar 18ia aywyipoéTnTa Tou KOUBou 1 kal iIcouTal e To GBpol-
OMa OAWV TWV AYWYILOTATWY TTOU KATOARyouv aTr’ euBeiag otov KOPBo
auTto.
To id10 1oY Vel Kai yia TV G,, Tou KOuPBou 2.
G,, = G,4, ovoudZeTal apolfaia aywyiuoeTnTa TWV KOUPBWY 1 Kal 2 Kal
I00UTaI PE TO ABPOICHA TWV AYWYIHOTATWY TToU ouvOEouV aTT €ubeiag
TOUG KOMPBoug auToug. To Tpdonua auTtng civar TTavra "-".
Zl,, TapioTavel To aAyeBpPIKO GBpOICHA TWV TTNYWYV PEUPATOS TOU KOW-
Bou 1. O¢eTikEG AapBdavovTal eKEIVEG TTOU KOTEUBUVOVTAI TTPOG TOV KOW-
Bo 1 evw eKkeiveg TTOU ATTOPOKPUVOVTAI AT AUTOV AauBdvovTal apvnTi-
KEG.

To idlo 1oxUel Kal yia To ZI, Tou KOuBou 2.

iv) To ypappikd ouotnua 2 x 2 (800 e€I0WOEWY PE BUO ayVWOTOUG) TTOU TTPOKU-
TITel AUveTal Je TN péBodo Cramer (BAETe TTapdptnua A) kai ol Tdoeig V,, V,
gival TTAEOV YVWOTEG.

v) O1 1d0¢1g AWV TwV KAGdwV utroAoyidovTal atrd cuvOuaouoUg TWV KOPBIKWY
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Tédoewv V,, V, Kal KATG CUVETTEIQ T pEUPATA OAWV TWV OTOIXEIWV €ival yvw-
oTd (uE eQappoyr Tou vopou Tou Ohm).

Me GAAa AGyIa OAOKANPWVETAI N ETTIAUCN TOU NAEKTPIKOU KUKAWMNOTOG.

& laparipenon

® 270 KUKAWWMQ TOU TTAPOKATW OXuaTog Xpnoidotroiwvtag Tn M.K., uttohoyi-
OTE TIG TAOEIG KAl TO PEUPATA OAWV TWV KAGOWV.

5A

1a(]) 203 250

AW
MWW\
g
QO
()
N
N
A

Auon

Opicovrtag Tov KOPPBO avagpopdg Kal apiBuwvTag Toug UTTOAOITTOUG VIO TOUG
oTroioug opifovTal ol KouBIKES Tdoelg V,,V,, TO KUKAWMGO yiveTal

5A

oa(D) s 0 EPNOL
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O1 e€lowaoelg Twv KOUBWV eivail:
Gy Vi + Gy V, = 2
Gy - Vi + Gy -V, = 21,

Lotilo0ams, 6,=2+1=0075
20 40

oTtTou G, = E % " 20

G,=G, = 2—10 =0,05
2l,=-5-13=-18, zZI,=5+75=125
Etmopévwg, ol e€lowaoeig TG oxéong (1) Traipvouv TN Hopen:
0,173-V,-0,05-V,=-18
-0,05-V,+0,075-V,=12,5
Auvovtag 1o ouoTnua (2) ye Tn pEBodo Cramer, TTPOKUTITEL

V, =-69,212 (V), V, = 120,525 (V)

MNa 116 Tdo€Ig TWV KAAdWV, TTPOKUTITEL:
KA&dog tTnyng 5A: V, =V, - V; = 189,737 (V),
KA&dog 1nyng 20Q: V, =V, = 189,737 (V),
KAG&dog tinynRg 13A: V, =-V, = 69,212 (V),

KA&dog avriotaong 12Q: V, =V, = 69,212 (V),
KA&dog avriotaong 25Q: V, =V, = 69,212 (V),
KAGadog aviotaong 40Q: V, =V, = 120,525 (V),

KAG&dog tnyng 7,5Q: V, = V, = 120,525 (V),
MNa 1a peUuaTa TWV KAGOWY TTPOKUTTTEL:

KAG&dog avtiotaong 20Q: |, = 189,737

KA&dog avriotaong 12Q: I, = 69,212

KAG&dog avrtiotaong 25Q: I, =

69,212
5

eivar otov k6upo (1)
eivar otov k6uBo (1)
gival otov=koupo (1)
1
1

ivar otov k6uBo (1)
eival otov k6uBo (1)
gival aTov KOuRO §
gival oTov KOpPRo §

TO0
TO0
TO
TO
TO
TO
TO

=9,486 (A), popd atrd KOPO (2) oe kOuPo (1)
=5,767 (A), popd atrd Koupo { o€ Koppo (1)

= 2,768 (A), popa atmd kGPRO y o€ KGPRo (1)
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120,525

KAadog avriotaong 40Q: | = 10 = 3,013 (A), popa attd kOupo (2) ot KéuBo{

‘ET01, TO KUKAWWUA HE TIG TAOEIG KAl T pEUPATA TWV KAGdWV gival

5A
_Q+
N

- + +

13A _CD 120_§I 250

NN
NN
g
@)
AR
_/
~
g

MapaTtnpeioTte 611 OAEG OI TTNYES TTAPEXOUV 10XU OTO KUKAwHA, &10TI TO pEUPQ

TOUG KaTeuBUveTal atrd T0 (-) OTO (+).
a.2) Eav pia mnyn raong dsv perarpémeral o€ mnyn psuuarog (N sivair du-

i)

OKOAN n oUAAnWN TNG NETATPOTTHC), EKTEAOUVTAI TA €ENG BAuaTa:

21n Béon Tng TINYNACS TAong TTou TTapouaidleTal To TTPORANKG TNG KN METO-
TPOTING O€ TNy PEUMATOG, BewpPOoUUE "eIKOVIKA" TTNYA PEUMATOC WE TIUN ion
ME TO avTIOTOIXO PEUMA TOU KAGDOU TTOU TTEPIEXEI TN KN METATPEWIUN TTNYA
TaoNG.

Opicetal évag kKOPPog wg KOPPRog avagopds. Mapd 1o yeyovog o1 autdg
pTTOPEN Va ekAeyei auBaipeTa, OKOTTIMO gival va opileTal 0 KOPPBOG TTOU CUV-
OEeTal PE TOUG TTEPIOOOTEPOUG KAADOUG, BIOTI £TOI TTPOKUTITOUV ATTAOUOCTE-
peg e€lowaoelg. O KOPPBOog avapopds cupBoAiCeTal Pe {

MNa Toug uttdAoITTOUG BUO (2) KOUBOUG aou apiBunBouv, opifovTal ol TACEIG
ToUug V, ,V, WG TTPOG TOV KOUBO avapopdg.

"pagovTal o1 EEI0WOEIG TWV KOUBWYV OTTWG Kal TNV TTPonyoUuEvn TTEPITITW-
an.

Ma v "eikovik" Ty PEUPOTOS YPAPETAI YIa £6i0WON TTOU TTEPIYPAPEI TNV
avTioToIxn TTNyR Ta0NG HE TIG KOUPIKES Taoelg V, ,V, Kal @TIGxVETAI VO KAal-
voupylo OUCTNHO EEICWOEWY UE TTPWTN £EiCwaon auThAv Kal delTePn OTTOIN
ato TIG APXIKEG BUO BOAeUEl (VO PNV TTEPIEXEI TO EIKOVIKO peUMQ). YTTAPXEI
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TTEPITITWON KAMia atrd TIG dUO va P BoAeUel, oTTOTE TTPOCTIBEVTAI ] A®al-
poUVTAl AUTEG E OTOXO TNV £6APAVIOT TOU EIKOVIKOU PEUPOATOG TTOU EPQAVi-
OTNKE aTNV apxn.

vi) To ypappikd cuoTnua 2 x 2 (dUo £§10Woewv Pe dUO ayvwWOoToUG) TTOU TTPO-
KUTTTEI AUveTal TTAAI pe T p€Bodo Cramer kal ol taoelg V,,V, gival TTAéov
YVWOTEG.

vii) O1 Tadoeig 6Awv Twv KAGdWV utrohoyifovtal atd ouvduaououg Twv KouRI-
KWV Taoewv V,, V, Kal KATA CUVETTEIO Ta peUPATA OAWV TWV CTOIXEIWV gival
YVWOoTd (ue epappoyr Tou vopou Tou Ohm).

Me GAAa Adyia oAokAnpwveTal n eTTIAUCH TOU NAEKTPIKOU KUKAWMATOG.

& Maparipenon

e O UTTOAOYIOPOG TOU PEUPATOG TTOU DIOPPEEI TN N HETOTPEWIUN TTNYR TAONG,
yiveral atro Tnv e€iowaon TTou a@aipEéBnke atro TNV apxIKr HOp®r Tou CUCTANA-
TOG, agou TTAéov ol Tdoelg V, ,V, gival yvwoTEG.

> Mapadsiypa

270 KUKAWHA TOU TTOPAKATW oXAuatog Xpnoigotroiwvrtag 1n M.K. utroAoyi-
OTE TIG TAOEIG KAl TA PEUPATA OAWV TWV KAABWYV KAl 0TN CUVEXEID UTTOAOYIOTE TIG
I0XEIG TWV TTNYWV.

8Q

20Q

AW

v () 1OQ§ 4.95A

Mapatnpeiote 611 N TTNYA Twv 33 (V) dev PeTaTPETTETAI OE TTNY PEUPATOG
01611 dev UTTAPXEI avTioTOON O€ OEIPA PE AUTAV.

Octwpeital Aoimov, 011 aTn B€0N TNG UTTAPXE! MIA EIKOVIKA TTNYH PEUPATOG HE
TIiuN |, ioo pe 1o pedpa TTou diappéel TNV Ty Twv 33 (V).

OpidovTag Tov KOPPBO avapopdg Kal apiBuwvTag Toug UTTOAOITTOUG VIO TOUG
OTT0I0UG OPICOUE TIG KOMUPBIKES TAOEIG, TO KUKAWMA YiveTal
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v, | Oy

20Q

MWW

33V C) I 100 4,95A
_ IX

O1 eglowoelg Twv KOUPBWV eival:
Gy - Vi + Gyt V=2
Gy " Vi + G-V, =21,

p— G = t+1-0205 G,=1+t =0175
10 8 8" 20
1
G12=G21:'§='0,125

2L =1, Zl,=4,95
Etropévwg, o1 Glowaeig TG oxéong (1) Traipvouv Tn Hopen
0,225 -V,-0,125-V, =1,

(2)
-0,125 - VV, + 0,175 - \/, = 4,95

AvtikaBioTwvTag TNV 1n e€iowon Tng oxéong (2) pe Tnv egiowon V, = 33 (V)
TTOU XOPOKTNEICEl TNV TTNYN TAONG, TTPOKUTITEI TO OUCTNUA:

1-V,+0-V,=33
-0,125 -V, + 0,175 -V, =4,95 (3)
AUvovtag 1o cuoTnua (3) ye TN uEBodo Cramer, TTPOKUTITOUV:
V,=33(V), V,=51,857 (V)

To pevpa 1Tou dlappéel TNV TTNYA Twv 33 (V) TTpokUTITel aTTd TNV 1N €€icwan
™G oxéong (2).
0,225-V,-0,125-V,=1,- 0,225 - 33-0,125 - 51,857 = 1, = 0,942 (A)



ME®OAOI ENIAYZHZ YNOETQN OMIKON KYKAQMATQN ¢ 115

Ma 116 Tao€Ig TwV KAAdWYV, TTPOKUTITOUV:
KAGdog tinyng 33A: V, =V, =33 (V), 10 "-" €ival aTov KOUPOo {
KAG&dog avriotaong 10Q: V, =V, = 33 (V), 10 "-" €ival oTov KOUPOo {
KAadog avriotaong 8Q: V, =V, -V, = 18,857 (V), 710 "-" €ivai oTov K6UBO (1)
TO
TO

KAG&dog tinyng 4,95A: V, =V, = 51,857 (V), "-" gival oTov KOO }
KA&dog avriotaong 20Q: V, =V, = 51,857(V), gival oTov Koo }
Ta pevpara otoug KAAdOUG TTPOKUTITOUV:

KAGdog tinynRg 33(V) : I, =1, = 0,942(A), @opa atmd kéupo { o€ KOpBo (1)

KAadog avtiotaong 10Q: |, = :13(:)% = 3,3 (A), popd atrd KOuBo (1) o€ KépBO}

18,857

KA&dog avriotaong 8Q: I, = = 2,357 (A), opd atrod KOuRo (2) o€ kOpPo (1)

_ 51,857

KAadog avriotaong 20Q: 1, = =2,592 (A), popa arrd kéuPo (2) oe KOPROo {

‘ET01, TO KUKAWWPA PE TIG TAOEIG KAl JE TIG POPEG TWV PEUATWY, YiveTal:

- 8Q +
M- +
+ — + +l

20Q

AW

33V C) Il 100 § 4,95A
- X

O1 10X€gi¢ TwV TTNYWV, TTPOKUTITOUV:
Paayy =33 - 1, =33 0,942 = P, = 31,086 (W), Tapexopevn
Puagsay = 4,95 - V4= 4,95 - 51,857 = 256,69 (W), Tapexopevn
B) KOkAwpa pe avegdpTnTeg KOl eEapTNHEVES TTNYEG PEUMATOG KAl TAONG
Edv 10 KUKAWMO TTEPIEXEI KAl AVEEAPTNTES KAl EAPTNMEVES TTNYEG PEUMATOG
Kal Téong, n avarmtuén kai n mopeia tng M.K. €xel wg €EAG:
B.1)Edv O6Aeg o1 Tnyég raoeis (avedaprnTes Kail eEAPTNUEVES) METATPETTO-
vrail o€ mnyég peuparog (aveédprnres kai e€aprnuéves avrioroixa), 10Te
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METATPETTOVTAI KAI OTO I00OUVAUO KUKAWUA TTOU TTEPIEXEI TTAEOV PHOVO TTNYEG
peUPaTOC, ekTEAOUVTAI TO £EN1G BAMATA:

i) OpiCetal évag kOPPBoG cav KOPPog avagopds. MNapd 1o yeyovog 0TI autdg
MTTOpPEi va ekAeyei auBaipeTa, OKOTTIPO gival va opileTal 0 KOUPBOG TTOU OUV-
OEETal E TOUG TTEPIOCOTEPOUG KAGDOUG, BIOTI €101 Ba TTpokUWouV aTTAoU-
OTEPEG ECICWOEIG.

ii) TMa Toug utréAoimoug dUo (2) kKéuPBoug apou apiBunBouv, opifovTal ol TACEIG
V,, V, w¢ TTpog Tov KOURo avagopdc.

iii) Mpdpovtal o1 e€I0WOEIC KOPPWYV OTTWG KAl OTNV TTEPITITWON Q).

iv) Ta eCapTtwpeva ueyEOn TTou gp@avidovral oTIG £61I0WOEIG eKPPAlovTal E
TOUG ayvWOTOUG Tou TTPORARUaATOG, dnNAadn HE TIG KOUPIKES TACEIG.
AuTS OuWwG €xel oav aTToTEAECUA va eP@avifovTal AyvwaoTol (KOPPBIKES TA-
O€IG) KAl 0TO 20 PHENOG TWV EGI0WOEWV.

V) AvokaTatdooovTal Ta OTOIXEID TWV EEICWOEWY WATE Ol AYVWOTOI VO EUPAVi-
Covtal pévo oTo apIoTEPO PHEAOG QUTWV.

vi) To ypapuiké cUoTNPO 2%2 TToU TTPOKUTITEI AUVETAI OTTWG KAl TNV TTEPITITW-
on a) Kal o1 KOUBIKES TAOEIG gival TTAEOV YVWOTEG.

vii) O1 Tadoeig AWV Twv KAGdwV uttoAoyidovTal atrd ouvduaopoUg Twv KouI-
KWV TACEWV Kal KATA CUVETTEIO T PEUUATA OAWV TwV OTOIXEIWV Eival yvw-
oTd. Me GAAa Adyia OAOKANPWVETaAI N €TTIAUGH TOU NAEKTPIKOU KUKAWMOTOG.

&= lNaparnpnoeic

e Mia e€aptnuévn TTnyr Tdong Bewpeital yeTaTpéWiun o€ e€aptnuévn TNy
pPEUPOTOG OTAV UTTAPXEI O€ OEIpd KATTOIO QVTIOTOON KAl TAOUTOXPOVA TO £EAPTW-
Mevo p€yeBog auTrg dev BpioKETAI TNV AVTIOTAON QUTH.

e Mia ave€dptntn TNy TA0NG BewpeiTal JETATPEWIUN O avefapTnTn TTNYN
peUPATOG OTAV UTTAPYXEI O OEIPA KATTOIA AVTIOTAON KAl TAUTOXPOVA DEV EUPAVi-
CeTal oTNV avtioTaon autr f oTnv TNy €apTwuevou PéyeBog KaTTolag e€apTn-
HEvNg TTNYNG TaoNg fi pEUHATOG.

» Mapadsiypa
270 KUKAWPA TOU TTOPAKATW OXAPATOG XpnolyotroiwvTtag 1n M.K., uttoAoyi-
OTE TIG TAOEIG OAWYV TWV KOUBWV.
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HopQn

10Q 40
MW ' MW
5Q
51, 20Q § 40Q § %V
1'0 1151,
Auon
MeTaTp€TTOVTaG TIG TINYEG TAONG O€ TINYEG PEUMATOS TO KUKAWMA TTAiPVEl TN
@Dv, 100 @V,
MW
51, {1 20Q § 40Q § 23 1,{1 5Q § 4Q § 24A

b

A\

O1 eClowoelg Twv KOUPBWV givail:

(1)
Gy - Vi + Gy -V, = 21,

omou: G, = LI B 0,175 Gzzzi+£+1:0,55
20 40 10 10 5 4

1
Gi,=Gy = 10 =-01

51, = 51y, 51, = 2,3, + 24

Etopévwg, o1 Clowaelg TG oxéong (1) Traipvouv Tn Hop@n:

_5
0475V, -01-V, =51, 4 0A75:V,-01V, =,
-0,1-V, +0,55-V, = 2,3|, +24 2,3

-0,1-V,+0,55-V, =——V, +24
40
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QVOKATAVOUT] OTOIXEIWV 0,05 ' V1 - 0,1 ) V2 =0
1ngKai2ng egiowong _0,1575 . \/1 + 0,55 . \/2 =24

AUvovTag 1o cUoTnUa (2) ue Tn uEBodo Cramer, TTPOKUTITEL
V, =204,25(V), V, = 102,127(V)

B.2) Eav pia mnyn raong dev pETATPETETAI O TTNYH PEUNATOC (A givail

SuokoAn n ocUuAAnyn ¢ perarporrig), ekteAolvTal Ta €€1¢ BripaTa.

i) OpiCetal kal TTGAI 0 KOUBOG ava@opAag

ii) Ta Toug utrdAoITToug dU0o (2) KOUBoUg agpou apiBunbouv, opilovTtal oI TA-
o€1g Toug V4, V, w¢ TTpog Tov KOURo avagopdg.

iii) pdeovTtal o1 e€l0WOEIg KOPPBWYV OTTWG KAl OTNV TTPONYOUNEVN TTEPITITWON.

iv) Ta mnv "eikovikA" TNy peUPaTOG YpAgeTal pia e§icwan TTou TTEPIYPAPEI
TNV QvTioTOIXN TTNYI TAONG UE TIG KOUPIKES Tdoeig V, , V, Kal @TIAXVETaI £va
KAIVOUpPI0 CUCTNHA £CI0WOEWV HE TTPWTN £§iowaon auTrv Kal delTepn OTTOIN
ato TIG APXIKEG BUO BOAEUEl (Va PNV TTEPIEXEI TO €IKOVIKO peUpa). YTTAPXEI
TTEPITITWON KApMia atrd Tig OU0 va un BoAelel, oTTdTE TTPOCTIBEVTAI i agal-
poUvTal AQUTEG JE OTOXO TNV £EAPAVION TOU EIKOVIKOU PEUNATOG TTOU EUQPAVi-
OTNKE OTNV apxn.

v) Ta egapTwpeva Pey€EBN TTou ep@avifovral OTIG £CI0WOEIG EKQPAlovTal PE
TOUG ayvVWOTOUG TToU TTPORAAUATOG, dnAadh e TIG KOPPBIKES TAOEIG.

vi) AuTé Suwg £xel oav aTTOTEAEOHA va eP@avidovTal AyvwaoTol (KOUPIKES TA-
O€IG) KAl 0TO 20 PEAOG TWV EEICWOEWV.

vii) AvakaTtatdooovTal OTOoIXEIO TWV EEICWOEWV WOTE O AYVWOTOI Va EPPavio-
vTal HOVO OTO APIOTEPO PEAOG QUTWV.

vii) To ypapuikd oUoTnUa 2x2 TToU TTPOKUTITEI AUVETAI OTTWG KAl OTNV TTEPITITW-
on a) Kal ol KOPPIKES TAOEIG gival TTAEOV YVWOTEG.

viii) O1 Tdo€Ig SAwv Twv KAAdWYV uttoAoyidovTal atrd cuvOUACHUOUG TWV KOUPI-
KWV TACEWV Kal KATA CUVETTEIO T pEUUATA OAWV TWV OTOIXEIWV Eival yvw-
oTd. Me aAAa Adyia OAOKANPWVETAI N €TTIAUCT) TOU NAEKTPIKOU KUKAWMOTOG.

& [Naparnpnon

e O uttoAoyIOUOG TOU PEUPATOG TTOU OIAPPEEI TN UN METATPEWIUN TTNYN TA-
ong (avegdptntn n e€aptnuévn) yivetal atmd Tnv €¢icwaon 1Tou agaipédnke atrd
TNV APXIKA HOPYr TOU CUCTAHATOG, KABOTI 01 KOPBIKEG TAOEIS gival TTAéOV YVW-
OTEG.
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2x0A10: Zav rapadeiyua, va AuBsi To TTponyouuEvo KUKAwA (TTEPITTTW-
on B.1) apaipwvrag tnv avrioraon Twv 4Q (omore, n mnynR Twv
96V civar un perarpéwiun).

4-3. Oswpnua Thevenin kai Norton

Eival ammd ta otmroudaidtepa BewpANATA TWV NAEKTPIKWY KUKAWPATWY, KUPI-
WG OTav eVOIAPEPOPOOTE YIA £VA OUYKEKPIMEVO PEPOG TOU KUKAWPATOG 1 dTav
e¢eTadoupe TTPORARUATA TTPOCAPUOYAG (YIa PEYIOTN HETAPOPA 10XUOG).

MNa 1o ypapuIkéd wuika KUKAwata 1o Bewpnua Thevenin kai Norton diatu-
TTWVETAl WG £EAG:

Q AoBEVTOG €VOG YPOAUMIKOU WHIKOU KUKAWWATOG Kal U0 AVOIKTWY OKPOdE-
KTWV autou A kai B, ptropei va avTikataoTadei To KUKAwua auTtd atrd uia ave-
¢aptnTn TTNYA TdoNng o€ ocIpd Pe pia avrtiotaon (Bewpnua Thevenin) f atmd
Mia aveEdpTnTn TNy PEUPATOS TTAPAGAANAN pe Tnv idia avriotaon (Bswpnua
Norton).

Zxnuatiké 1o Bewpnua Thevenin kal Norton éxel wg €ENG:

RTH
——VWW————= A
o A
Fpappiko ©. Thevenin v C)
WMIKO _ ™\ _
KUKAWpa
—e B
*B
o A
—e A
Fpapuike ©. Norton
WHIKG _— In (T) §RN:RTH
KUKAWpa
—e B
* B

Zxnua 4.1. Oswpnua Thevenin kar Norton

H @uoik oxnuacia Twv TTOPAPETPWY TTOU EP@avidovTal oTa I00OUVaUa KU-
KAwpaTa katd Thevenin kai Norton €ivai:
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Vi, Eival n Tdon avoIKTOKUKAWOEWG TOU YPAUMIKOU WHIKOU KUKAWPOTOG PETA-
€U Twv akpodekTwVv A Kal B.

ly:  Eival 1o peUpa BpaxUKUKAWGCEWS TOU YPAUMIKOU WHIKOU KUKAWMOTOG JE-
TagU TWV aKPodeKTWYV A Kai B.

Ry = Ry: Eival n avTiotaon Tou ypauuIKOU WHIKOU KUKAWUATOG UETALU TWV
aKkpodeKTWYV A Kal B étav auto cival "avevepyd"”, dnAadn otav £xouv
MNOeVIOBEI o1 TTNYEG TOu.

O1 TpeIg auTEG TTAPAPETPOI CUVOEOVTAI JETAEU TOUG WE TN OXEON:

R

TH N

SR E Vi (4.3)
IN
H avdAuon kal n TTopeia TNG TEXVIKAG TTOU aKOAOUBEITal yia TOV UTTOAOYIOUO
TWV TTOPANETPWY TWV 1I000UVANWY KUKAWUATWY Katd Thevenin kai Norton,
eCaptaTal atmd 10 €i60G TWV TINYWYV TTOU TTEPIEXEI TO YPAPMIKO WHIKO KUKAWUA.

AlakpivovTal AoITTév o1 €€AG TTEPITITWOEIG:
a) Edv To KUKAwpA TTEPIEXEI HOVO AVEEAPTNTES TTNYES

i) Na Tnv edpeon ™G V44 uttoAoyileTal n TGN AVOIKTOKAWOEWS METAEU TwV
aKkpodeKTWYV A Kal B, epapudloviag OAeG TIG TEXVIKES TTOU avaAlBnkav PExpl
Twpa (M.A.B, M.K, diaipéTn Tédong, diaIpéTn pEUPATOG, K.ATT.).

ii) MNa v eupeon NG R,, undevidovtal OAeg o1 TTNYES (TTNYEG TAONG BPayUKU-
KAwvovTal, TTNYEG PEUPATOG AVOIKTOKUKAWVOVTAI) Kal UTTOAOYIZeTal N OAIKA
avTioTaoN TOU KUKAWHOTOG "KOITWVTAG" aTTd TOUG aKPOOEKTEG A Kal B.

iii) Ma v €0pean Tou Iy BpaxukukAwvovTal ol akpodEKTES A Kal B kar utroAoyi-
CeTal TO peUpa TTOU TTEPVAEL aTTO TO BPAXUKUKAWHA AUTO, EQapuOlovTag OAES
TIG TEXVIKEG (M.A.B, M.K. diaipétn Tdong, diaipéTn peUPATOC, K.ATT.).

iv)Na v eupeon g Ry 1ox0ouv 611 Kal yia TNV Ry, KaBoOT Ry = Ryy.

> MNapadsiypa
MNa 10 KUKAWPO Tou TTOPAKATW OXAMATOS BPEiTe TO I00dUVap0 KaTd Thevenin

KUKAwPa atrd Toug akpodéKTeG A Kal B kal oTn ouvéxeia 10 10000VAUO0 KATA
Norton.
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26Q
MW * A
40Q 20V
AW €9
17,4VC> 100
4Q
MW . *B
Auon
EUpeon Tng V.
26Q
MW * A
40Q [
w2 ()
N
17,4V +>
C_ I 10Q
40
MW . °B
O1 e§lowoeig Twv A.B eivai:
Ry-L+R, -, =%V, 54.1,-40-1, =37,4 )
R, ‘L +R,, -, =%V, -40-1, +66 -1, =-20
AUvovTag 1o ouoTnua (1) TTPOKUTITEL
[, =0,849 (A) l, =0,219 (A)

Emopévwg,

Eupeon Tng Ry,;:

Mndevifovtag OAeG TIG TTNYEG TO KUKAWMA YiveTal:

26Q
A
40Q
MW <A
10Q 4—‘
R
40 TH
M : .8
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Ry = Rag = [26//40 + 4]//10 = (15,75 + 4)//10 = 19,75//10 = Ry, = 6,64 (Q)

Apa, To 1I000UvVauo Kata Thevenin KUKAwua gival:

R;,=6,64Q
—VVWN——— A

V;,=8,49V C)

L)
(o8]

Eupeon Tou |:
BpaxUKUKAWVOVTOG TOUG KPOOEKTEG A Kal B, TO KUKAWQ TTaipVEl TN HOPYN:
(n avtiotaon Twv 10Q BPAXUKAWVETAI KOl ETTOPEVWG AYVOEITAI).

26Q
Y Yy
40Q
MW @ A
20v |
17,4VC> B N
MW I B
40

O1 egiowoeig A.B eivai:

R, [ +R,, [, =3V, 44.1-40.1,=37,4
Ryl +Ry, | =2V, -40-1,+ 661, =-20

AUvovtag 10 ouoTnua (1) TTPOKUTTTEL
I, =1,28 (A) kai I', = 0,47(A)
Apa \=1,=1,28(A)

Etropévwg, 10 1I000Uvapo katd Norton KUKAwa givai:



MEG®OAOI ENIAYZHZ ZYNOETQON QMIKON KYKAQMATQON 4 123

o A

1,=1,28(A) (D R =R;,=6,64Q

ZXO0AI0: 210 idI0 amoTéAsoua Oa uropouas KAmoIo¢ va BpeOsi kal Eupe-
oa amd 1o iIc0dUvauo Kard Thevenin KUKAwua, apou

B) Edv To KUKAWMO TrEPIEXEI AVEEAPTNTEG KOl EEAPTNMEVEG TTNYES

TNV TTEPITITWON QUTH, eKTEAOUVTAI TA €ENG BAuaTa:
i) YmoAoyiCetai n V4, OTTWG Kal oTnV TrepITITwon (a)
ii) YmroAoyiCetai 10 |y OTTWG Kal 0TV TTEPITITWON (a) Kal

iii) YmmoloyiCetal n avtiotaon Ry, (7 Ry) o6 1 oxéon Ry = # =R,

& [Naparnpnon

e H avriotaon Ry, (A Ry) €V uTTopei va utToAOyIOTEN OTTWG KAl TNV TTEPITITW-
on (a) 3161 To KUKAWWa dev PtTopEi va "adpavotroinBei” apou ol eEapTnuéveg
TNYEG €ival TTAVTA EVEPYEG.

> Mapadsiypa
MNa 10 KUKAWMPG TOU TTAPAKATW OXAUATOS BpEiTe TO 1I00dUVaN0 KaTtd Thevenin
kal Norton KUKAwpa a1ré Toug aKpodEKTEG A Kal B.

3001,
2kQ 5kQ 10kQ

40V C) 20kQ 40kQ
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Auon
Y1moAoyiouog Tng V-,
3001,
2kQ 5kQ 10kQ
MW ' A
)
40v C)\) 20kQ 40kQ

Il |2

. . e B

O1 e€lowoeig Twv A.B givat:

R, L +R, L, =5V, 22.1,-20-1, =40 .
:> A2
R, L, +R,, -, =5V,[  -20-1,+75-1,=300-I,

. ) 22-1,-20-1,=40
AVaKATAVOUT] OTOIXEIWY 1 2

o (1)
ng egiowang -320-1,+375:1,=0

22-1,-20-1, =40
201, +75-1, :300-(|l-|2)}
AUvovtag 1o ouoTnua (1), TTPOKUTITEL
[, =8,11 (mA) |,=6,92 (mA)
ETropévwg
Vi = Vag = Vi) =40 - 1, =40 - 8,11 = Vq, =324,4 (V)

YtroAoyiouédg Tou Iy :
BpayukAwvovTag Toug akpodEkTeG A, B (n avtioTaon Twy 40(KQ) BpaxukAw-
VETAI) TO KUKAWUA TTaipvel TN Hop@n:

3001,

2kQ 5kQ 10kQ
wvv—<>—«/vv\~[—- A

MWW '
ol
@Q oo [,
| [

O eClowoeig Twv A.B civai:
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R, L +Ry, 1, =2V, 22-1,-20-1, =40 e
Ry +Ry, -1 =2V, -20-1,+35-1 =300-1,

22.1-20-1,=40
QVOAKOTAVOUI) OTOIXEIWV

oo, 22072075240 o)
2n¢ e€iowong -320- |l +335. |2 =0

22.1,-20-1,=40
-20-1,+35-1 =300(l, -1

AUvovTag 1o cUoTnUa (2), TTPOKUTITEL
[,'=13,81 (mA) I, =13,196 (mA)

Emopévwg: Iy = 1,'= 13,96 (MA) Kal KaTd CUVETTEIQ:

V. 324,4
R-., = = WH-_"""" SR =R =24,58 KQ
ey, 13196 ™M (KQ)
Apa, Ta 1I000Uvapa KUKAwpata katé Thevenin kai Norton givai:
R.=24,58kQ
—MVWW—— A © A
C) 1,=13,196mA Q) §RN=24,58kQ
V;,=324,4V
e B * B

y) Edv 10 KUKAWMO TTEPIEXEI HOVO £EAPTNHEVES TTNYEG

21NV TePITTTwon autr €meIdr eV UTTAPYXOUV aveEAPTNTEG TINYEG, TTPOPA-
vwg Vi = 0, Iy = 0. ETropévwg, n €0peon Tou 1000UVANOU KUKAWUATOG KOTA
Thevenin kai Norton, ammookoTrei gTtov uttoAoyIoud TNG avTiotaong Ry = Ry,
€TO1 WOTE VA YVWPICEI KAVEIG TNV WHIKA CUPTTEPIPOPE Tou OTav auTd ouvOEDEi
o€ AAAO KUKAwpA.

AUTO TTETUXaIVETAI WG EEAG:

2uvdéoupe OTOUG aKPOOEKTEG A Kal B pia ave€dptntn mmnyn pevuatog 1 (A)

KAl UTTOAOYICOUME ME TIG YVWOTEG TEXVIKEG TNV TAON V, TTOU ETTIKPATEI OTA

akpa autig. Emeidn &e V, = Ry, - 1 (A), ouptrepaivoupe 0TI N Ry €xel Tipn ion

ME TNV TIYA TNG TGong V, o€ povadeg avtiotaong, dnAadn oc (Q).

> Mapadsiypa

MNa 10 KUKAWMPO Tou TTOPAKATW OXAUATOS BPEiTe TO 1I000UVaNO KaTtd Thevenin
kal Norton KUKAwpa a1ré Toug akpodEKTEG A Kal B.
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20Q
MWV , ° A
+
M|
+ VX
12201, € _ e 1kQ Vy

A d A4 - B

Auon

2uvdéoupe Toug akpodEKTEG A Kal B pia ave¢dptntn mnyn peupartog 1 (A) kai
TO KUKAWPQ YiveTal:

20Q

* V.
12201, { _ 5_3 1kQ Vy Q) 1A

MeTaTpéTTovTag TNV €€aPTNUEVN TTNYR TAONG O€ €€apTnPévn TTNYH PEUPATOG
Kal epappolovtag Tn M.K. TTpokUTITEL:

A

@OV,
| l +
61l X
X Vx
X 1kQ  V, 1A
50

20Q

MW

®

B

b=t

j-vlzallx-;/—a+1—‘vl+vof—>

1 1

20 1000

Vi V141250051V, = 0,061V, - 0,02V, + 1-

- 0,051V, = 61-
1000 50

- 0,01-V,=1 > V,=100 (V) =V,

Kal KOTA OUVETTEIQ
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R,, =100 (Q)
Apa, 10 Ic00Uvapo katd Thevenin kal Norton KUKAwa givai:

MWW * A
R;,#=R,=100Q

V;,=0 (V), 1,=0(A)

&= [laparnpnoeig

Kai o1 TpeIg TTEpITTTWOEIG TTou eE€TACONKAV GTNV TTAPAYPOPO AUTH PE OTOXO
TNV €Upeon Tou 1I000uUvApou Katd Thevenin kalr Norton KUKAWMOTOG, OUVAVTW-
vTal TTOAU ouxvd oTnv TPaén.

® H Baoik Opwg TPoUTTO0eon TNG YPAPMIKOTNTAG TOU WHIKOU KUKAWMATOG
yia TNV €Qapuoyn Twv BewpnudTtwy autwy, Ogv gival amrapaitntn yia TO QOPTio
(ouvABwWG WUIKG) To OTToI0 CUVOEETAI OTOUG AKPOBEKTEG A Kal B e okotrd Tnv
elpeon TNG TAONG, TOU PEUNATOG I TNG I0XUOG O’ auTd. To QopTio UTTopEi va gival
EITE YPAUMIKO E€ITE PN YPOAUMIKO.

® ‘Eva dAAo onueio To OTToi0 TTPETTEI KAVEIG va TTPOCEXE! €ival OTI, OTAV ATTO-
HOVWVEI KATTOIO TURHO TOU KUKAWPATOG PE OKOTTO OTO UTTOAOITTO VA £€QApPUOCEl
Ta BewprpaTa autd, TTPETTEN va ival oiyoupog OTI BeV UTTAPXEl EEAPTWHEVO UE-
yeBOC TO OTT0I0 VO AVAKEI GTO ATTOPMOVWPEVO TUAMA, KaBOTI n diadikacia peTa-
TPOTTAG TOU UTTOAOITTOU KUKAWMATOG Katd Thevenin kai Norton gival ave€aptntn
atro Ta OMIKG OTOIXEIA TOU ATTOUOVWHEVOU TUAMOTOG.

AUTEG oI TTAPATNPACEIS PaivovTal OXNUATIKE OTO TTAPAKATW OXAMO.

......................................................................................

Quiké KUKAwpa K :

: KUkAwpa K, A Kukhwpa K, :
Quiké MpapuIkd * Quiké pappikéd !
i ] MN YPAUKIKO :
: Mnyég Tdong :
PEUPATOC B Aev TrEPIEXE
avegapTNTEG pEYEBN aTto Ta
: Kal eEapTnuéVES oTroia egapTwvTal :
: TMYEG Tou K, E
: K,UK, = K E

Zxnua 4.2 Arapaitntes mpoUrroBEaceis yia Tnv paployn Twv Bewp. Thevenin kai Norton
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e Mia omroudaia epapuoyr Tou Bewpripatog Thevenin yia Tov UTTOAOYIOHO
I0XU0G O £va OUYKEKPIMEVO TUAMO EVOC KUKAWMATOG, gival éTav 1o TUAPO auTd
ATTOTEAEITAI ATTO PN YPAMMIKA AVTIOTAON YVWOTAS XOPAKTNPIOTIKAG KAWMTTUANG V
- 1. O 1pOTTOG €pyaaciag OTIG TTEQITTITWOEIG AUTEG, QaiveTal yéaa aTrd To akdAouBo
TTapAdEIyHa.

> MNapadsiypa
Na uttoAoyioBei n 10XUG OTN PN YPAMMIKY avTioTAon TOU TTOPAKATW KUKAW-
HOTOG TNG OTT0IAg BiVETAI N XAPOKTNEIOTIKA KAPTTUAN.

I(MA)
3-
? (R)
1kQ 2y
3mA (D 2kQ R Ll
5V v
: o 1 2 3 W)
Auon

ATTOJOVWVOUNE TN YN YPOMMIKA avtioTaon R kal yia 10 utTOAOITTO KUKAWMO
Ba Bpoupe To I00dUvVauo KaTd Thevenin autou, dnAadn

I AN ° A
R
A 1kQ TH

©. Thevenin +
3mA T 2kQ — V[

ey 5V

Eupeon Tng Ry,:
MndevifovTag TIG TTNYEG TOU KUKAW- R I

HOTOG €XOUE:
2k0§ 1kQ §
2-1

2
R..=R,.=2/1=——=—(KQ B
TH AB 2+1 3( ) I
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EUpeon Tng V.
MeTaTp€TToviag TNV TNy PEUMATOG o€ TNy TAong Kal €QapuolovTag To
vopo Tou Ohm, TTPOKUTITEL

6+5 11 11 4
I=m=§(mA) KAl VTH=VAB:I.1_5=€'1_5:VTH=_§(V)

2kQ

W
BI 5V

Apa, To 1I000UvVauo Katd Thevenin KUKAwua givail:

R,=2/3kQ A I(mA)
MMV 3r
(R)
- 2
Vy, =413V G) | R
1t/ ©
. 1 v
o 1z 3

Av V n 1G0N TTOU ETTIKPATEI OTA AKPA TNG KN YPAUMIKAG avTioTaong TOTE:

4 2
Vo, =R, +V=—=.2+V
TH TH 3 3

H ypa@iki TTapdoTacn Tng ox€éong auTtng (euBeia ypapun) TEPveEl TN xapa-
KTNPIOTIKN TNG KN YPOUMIKAG avTioTaong oTo onueio Q (onueio Asiroupyiag) Tou
oT1roiou ol ouvTeTaypéveg gival: V = 0,45 (V) kai | = 1,45 (mA).

Etopévwg, n 10x0G 0T Wn YPAUUIKA avTioTaon givai:

P = 0,45 - 1,45 = 0,6525 (mW)
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4-4. Oswpnua PHEYIOTNG HETAPOPAS 10XUOG

‘EOTW YPOUMIKO WHIKO KUKAWMA TO OTTOi0 TPOQOdOTEI ypauuikd gopTio R,
OTTWG QaiveTal 0TO TTAPAKATW OXNMO.

"PaUMIKO @opTio

KUKAWPQ |

Ipappiko i | i
WHMIKO i Ry § i

Zxnua 4.3. Tpopodoaia ypauuIKoU QopTiou atrd YPAUUIKO WUIKO KUKAwUA

ZU0uowva pe 1o Bewpnua Thevenin, To KUKAWPA autd PeETAOXNUATICETAI WG
243]8

MPAPMIKO WHIKO KUKAWUA papuIkd gopTio

Zxnua 4.4. looduvauo kard Thevenin KUKAwua ToU KUKAWUATog Tou ox. 4.3.

MNa peyiotn peTagopd 10x00G 010 QopTio R, aTTOdEIKVUETAI OTI
R = Rmy (4.4)
Kal N MeyioTn HeTapepOpevn 100G TTAVW OTO QOPTIO gival ion JE:

2
= Vi

P 4.5
max 4RTH ( )

Edv, avti Tou TTOAUTTAOKOU YPOUMIKOU KUKAWHATOG £XOUUE Wia TTPaYHOTIKA
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TTNyn 1a0nG V, Kal eE0WTEPIKAG avTioTaong R, TOTE TTpo@avwg yia YEYIOTN PETA-
Popa IoxUOoC o€ PopTio R TTpéTTel va 10XUEI N OxEon

R, =R, (46)
OnAadn, 1o EWTEPIKO QOPTIO TTPETTEI va €ival iCO PE TNV ECWTEPIKN avTioTAON
NG TTNYNAS, N O€ WEYIOTN 1I0XUG €ival

2
Proc = 2 @)

S

To Bewpnua autd €xel TTOAEG eQapuoyEG aTny TTPAEN, KUpiwg ae BEuata
TTPOCAPPOYNG QOPTIOU -TTNYAG MECW YPANMWY PETAPOPAC, OTIG TNAETTIKOIVWViI-
€G, 0€ NAEKTPOVIKA KUKAWMOTA, K.A.TT.

> Mapadsiypa

270 KUKAWWO TOU TTAPOKATW OXAUATOG BPEITE TNV TIUA TG METABANTAG avTi-
otaong R, €101 WOTe va £XoUpE PEYIOTN HETAPOPA I0XUOG G° AUTHV KAl OTN OUVE-
XEIa BpeiTe TN PEYIOTN auTh 10X U.

30 40
MWV ' —A\WW\
+ .
1oov(::> 200 R, 101,
20 10
MWW . —WW

Auon
ATtropovwvouue Tn HeTaBANTA avtiotaon R, kai yia 1o uttéAoITTo KUKAwUa Ba
TTpooTTaBrnoouue va Bpouue To I000UVauo Katé Thevenin autou, dnAadn)

3Q

4Q
° i —NN\N—e A
oL
©. Thevenin +
20Q 10 I(p - > Vg, B
100V
B
® I L B
1Q

20
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EUpeon Tng V;:
30 40

w 1

200 \D 101
| 2 @
100V 1
°1

20 1Q

O1 e€licwoeig Twv A-B givail:

Ry-L+R, -, =2V, 25-1,-20-1, =100 =
= e 1
R, -, +R,, -, =2V, —20-I1+25-I2:—10ItP

QVAKOTAVOUR OTOIXEIWV 25- Il -20- I2 =100
2ng egiowong -30. |l +25. |2 =0

25.1,-20-1, =100
-20-1,+25-1, =-10 (-I,)

AUvovTag 1o ouoTnua (1) TTPOKUTITEL
I, =100 (A), I, =120 (A)
ETropévwg
Vi = Vag =20 (I, - 1,) =20 (100 - 120) = -400 (V)
Eupeon tou |:

BpayukukAwvovTag Toug akpodékTeg A, B (n avriotaon 20Q trapaAeitrerar)
TO KUKAWO TTAipVEl TN HOPOPA:

40
A [ ]
N 9 101,
Be
10

O1 e€licwoeig Twv A.B civar:
Ry, L+R, 1, =2V, 5.1,+0-1,=100
Ry L +Ry, - =2V, 0-,+5-1 =-10-I,
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- 5.1 +0-1,=100
avakaravoun aToIxeiwv

2ng egiowong i -10- |1 +5. |2 =0 (2)

5.1,+0-1, =100
0, +5-1 =-10-(-,)
AUvovTag 1o oUoTNUA (2) TTPOKUTITEL

I, =20 (A) 1, =40 (A)

Emopévwg Iy =17, -1,=20-40 = I, =- 20 (A) kaI KOTG CUVETTEIQ:
V. -400
Roy :%Zﬁi Rry =20 (Q)

Apa, 1o 1I000UvVauo Katd Thevenin KUKAwua givail:

200
MW

+
400V (_) R

A

fid

MNa péyiotn petagopd 10xUog otnyv avriotaon R, TTpéTrel
R =R =20(Q)
n o€ péyioTn autn 1I0XUG gival

b = Vi, _ 400
" 4R,, 4-20

= P =2000 (W) =2 (KW)

4-5. Oswpnua EmaAAnldiag (n YnépOeong)

Eival iowg n otmoudaidtepn apyr Tou XapakTnpidel Tn Asiroupyia Twv ypau-
MIKWV NAEKTPIKWY KUKAWHATWY KAl YEVIKA TWV YPANMPIKWY CUCTNHATWV.

AvaAoya pe To €i00G TWV TTNYWY TOU KUKAWMOTOG, SIaKPivovTal Ol £E1G TTEPI-
TITWOEIG:

a) Edv To KUKAwMA TTEPIEXEI MOVO AVESAPTNTES TINYES

Q 2’ éva YPAPPIKO WHIKO KUKAWWaA TO oTToio dleyeipeTal ammd n aveEdpTnTeg
TTNYEG (TAONG, PEUMATOG), N TAON A TO pEUPA £vOg KAGdoU 1c0UTal UE TO dBpoIoua
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TWV N €MPEPOUC TACEWVY ] PEUMATWYV TTOU TTPOKUTITOUV OTAV KABE TTNyN EVEPYN-
0O€l JOvN TNG 0TO KUKAWQ.

AuTO onuaivel 6T, KGBE Popd Wia TTNyN €ival evepydg v O UTTOAOITTEG UNdE-
voTrolouvTal, dnAadr, ol TTNyES TAoNGS PPAXUKUKAWYOVTAI Kal Ol TTNYEG PEUUATOS
QVOIKTOKUKAWVOVTAI.

Zxnuatiké n apxn g eTTaAANAiag £xel wg €EAG:

n
N avegapTnTES i —— £€€0d0G: y = Zyk
Tyéc } f, ——| ypauuiké wikéd KiKAwpa —— pt
fy —— (1doN 1 PeUPA KAGSOU)
£5000G6: y;

m™YA  f;, ———| ypopuIké wIké KUKAwPa —————>

+

i £5000¢6: Y,
m™yn  f, ——| ypappikd wHIKG KUKAwpa |———>

+

) ££0006: Y,
myn  f, ——| ypappiké wpikéd KUKAwpa ———>

Zxnua 4.5. Oswpnua tng Emaiiniiag

» Mapadsiypa
270 KUKAWHA TOU TTAPAKATW OXAMUATOG BPEITE TO peUUa TTOU DIEPXETAI ATTO
TNV avtiotaon Twv 10 (Q) epapudlovtag To Bewpnua TNG ETTAAANAICG.

30Q A 15Q

WW ‘ MWW

O D oo

100V

W ¢

Emidpaon 1ng Tnyng Twv 100 (V):

15 100 15 | = 100 15

=, - 2= 221, = 1,67 (A)
15+10 15/10+30 25 6+30 25
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30Q

150

A,
—WW . MW
|
+ ' le
<_> 10Q
100V
B
Emidpaon Tng Tnynig Twv 60 (V):
=30 o 6030, 60 30,
30+10 30/10+15 40 Y 7,5+15 40
30Q A 15Q
NWV . NV
10Q C_) 60V

Etmopévwg, 10 pelua Tng avtiotaong Twv 10 (Q) ival
l1o=ly - 1k =2-1,67=0,33 (A)

ME popd atrd Tov KOPPBo B oTov kduBo A.

B) Edv 10 KUKAWHO TTEPIEXEI AVEEAPTNTES KOl EEAPTNMEVES TINYES

Q >’ éva YPOUUIKO WHIKO KUKAWMA TO OTTOIO TTEPIEXEI AVECAPTNTES KAl £CApP-

TNUEVES TTNYEG (TAloNG, PEUMATOG), N TAON ) To peUPa evog KAGdou IocouTal pe
TO ABPOICHA TWV ETTIMEPOUG TACEWY I PEUPATWY TTOU TTPOKUTITOUV OTaV KAOE
avegdptntn TNYNA evepynoel pévn TNG 0TO KUKAWHA TTapoucia OAwv Twv eEap-

TAMEVWYV TTNYWV.

AuTO onuaivel 6T, KGBE Qopd pia ave¢apTnTn TIYN €ival evepydg evw oI UTTO-
Aoitreg undevorroiouvral, dnAadr] ol aveCdpTnTEG TTNYEG TAONG BPAXUKUKAWVO-
VTal Kal o1 aveEdpTNTEG TTNYEG PEUMATOG AVOIKTOKUKAWVOVTAI, VW OAEG oI Eap-
TNUEVEG TTNYEG €ival eveEPYES (EKTOG Kal av PNdevIOTEl TO eEAPTWHEVO UEYEBOG

AUTWV).

Zxnuatiké 1o Bswpnpa TNG ETTAAANAIAG Kal OTNV TTEPITITWON QUTA gival OTTWG
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KOl TTPONYOUMEVWG PE TN dIAQOopd OTI, TO TTANBOG TWV ETTIHEPOUG KUKAWHPATWYV
gival ioo ye 10 TTANBOG TwV AVEEAPTATWY TTNYWV Kal OXI OAWV TwV TINYWV TOU
KUKAWPOTOG.

> MNapadsiypa
270 KUKAWMO TOU TTOPAKATW OXAUATOG BPEiTe TO peupa |, e@apudlovtag Thv
apxn TNG eTTOAANAICG.

20 10
— VW ' AWV
IX
10V (i) 3A 21,
Auon
Emidpaon Tng Tnyng Twv 10 (V):
2Q 10
—WW MW\
IXl
10V C) 21y
10-2I,

X1

= 31, =10-2l, = | =2 (A)

Emidpaon Tng Trnyng Twv 3 (A):
MeTaTp€TTovTag TNV TTNYH TAONG O€ TNy PEUPATOG, TO KUKAWUA YiVETOI:

20 @ v,
NWY .
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V,
Gy V= |2+1]-v,=3-21 = 3y =3.2. |45
2 2 2 2
=25-V,=3=V, =12 (V)
V, 1,2
Apal =-2L=-"—-=]| =-0,6 (A
p Xy 2 2 X5 ()

EtTopévwg,
L, =IX1 +|xz =2-0,6 =1 =1,4(A)

& [lNaparnpnon

e To Bewpnua TG eTaAAnAiag 1oxUel Jovo yia Tnv Tdon Kal To peupa. Agv
I0XUEl OpwG yia TNV 1oxU P =V - | 81611 auTth d¢ev gival ypaupikd péyebog.

MNa Tnv KaAUTEPN KOTAVONGON autoU Tou TTPAYUATOG, OG ETTIXEIPAOOUNE VA
UTTOAOYICOUE TNV I0XU TTOU KOTAVAAIOKETAI OTAV AVTIOTACN TOU TTAPAKATW KU-
KAWMATOG PE TNV apXA TNG eTTaAANAiaG.

? 22 1

P(Zm = > + > = > +2=2,5(W) (xprion emaAAnAiag)
To atmotéAeopa auTtd TTPoPavwg gival AdBog kaboTi,
(1+2)° o
(20) ~ 2 _5_4’5(W)

KAl auTO oQEiAeTal OTO YeYOVOG OTI, DEV PTTOPEI VO EQAPHOCTEI N apXH TG ETTOA-
AnAiag o€ pn ypaupikd péyebog, OTTwg eival n 10XUG.

4-6. OctWPNHATA CUHHETPIKWY KUKAWHATWY

H etTiAuon evog ypOUUIKOU WHIKOU KUKAWUATOG PE TIG TEXVIKEG TTOU QVATITU-
XOnkav £w¢ Twpa, YTTopEi va attAoTToINBEI oNUAVTIKA €AV TO KUKAWUA €ival CU-
METPIKO, dNAadN €AV £xel KATTOIOV GEOVA CUPMETPIOG.

AvaAoya e To €id0G TNG CUMMETPIAG BIAKPIVOUNE TIG £EAG TTEPITITWOEIG:
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o) KUKAWpOTO ME KATAKOPUPN CUUMETPIO KOI CUMMETPIKA Biéyepon

QO Edv éva ypappIKO WHIKO KUKAwUA TTOPOUCIACEl KATAKOPUQPN CUMPUETPIO
Kal N O1€yepon Tou €ival CUPPETPIKA, ATTOdEIKVUETAI OTI ITTOPOUHE VA AVOIKTOKU-
KAWOOUE TIG OUVOEDEIG METAEU TWV BUO CUUMETPIKWY HICWY TOU KUKAWUATOG
KOl VO JEAETAOOUPE €va TUAPA AUTOU, ATTAOTTOIVTAG £TOT ONUAVTIKG TNV avAAU-
o1 TOU apPXIKOU KUKAWUATOG.

afova cuppETpiag

YPOUMIKG WHIKO KUKAwua N

b
1,=0 !
1,=0
N/2 T N/2
1,70 |
N2 T T NR
I B

2xnua 4.6. KUKAwua ue Katakopupn CUUUETpia Kai OIEYEOLTN CULETPIKA

» Mapadsiypa

270 KUKAWPA TOU TTAPAKATW OXAMOTOG BPEITE TO PEUPATA TWV AVTIOTACEWV.

4Q

100V

10Q
ANV
6Q 6Q 40
S AVAYAY; * NN NN
20Q 100V
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Auon
To KUKAwPa peTaoxnuaTifeTal wg €ENG:
5Q 5Q
MW
4Q 6Q 6Q 4Q
MW —\WWV

(D

Etreidr uttdpxel KOTaKOPpU@N CUPHETPIO KAl N dIEyEPON TOU KUKAWPATOG gival
OUMMETPIKR, UTTOPOUME VA PEAETHOOUNE TO MIOO KUKAWMA PE QVOIKTOKUKAWE-
VEG TIG OUVOEDEIG.

50
—\WW—
40 6Q
——AMA—

100VC> | 400

& ®

. . o , 100
OTTOU TO PeUa Tou aTTAoU Bpdyou eival | = 196440 2(A)
ETTopévwg, Ta peuhaTa TWV AVTIOTACEWY TOU OPXIKOU KUKAWMOTOG €ival:
avTioTadoewy Twv 4 (Q): 2 (A)
avTioTdoeig Twv 6 (Q): 2 (A)
avTioTdoeig Twyv 20 (Q): 2+2=4(A)

B) KukAwpaTa pe KATOKOPUPN CUPMETPIA KAl AVTICUMMETPIKN Siéyepon

Q Edv éva YPaPPIKO WHIKG KUKAWHA TTOPOUCIAEl KATOKOPU®N CUPUETPIA KAl
N dIEyEPON TOU €ival AVTICUUPMETPIKN, OTTOOEIKVUETAI OTI UTTOPOUNE VA BPaYUKU-
KAWOOUE TIG CUVOETEIG METAEU TWV BUO CUMMETPIKWY HICWV TOU KUKAWHATOG
KAl VO JEAETACOUUE £va TUNAKA AUTOU, ATTAOTTOIWVTAG £TCT GNUAVTIKA TNV avAAu-
On TOU OPXIKOU KUKAWMATOG.
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agovag guppeTpiag

\% YPOUUIKO wuIk6 KUKAwpa N
U
VV,=0
Vv N/2 N/2
V=0
U
V N/2 N/2

Zxnua 4.7. KOKAwua e Katakopupn GUUNETPIa Kai SIEYEOTN aVTICUUETPIKN

> MNapadsiypa

270 KUKAWHQ TOU TTOPAKATW OXAMUATOG BPEITE T pEUPOTA TWV AVTIOTACEWV.

_> 100V
+

10Q
MW
4Q 6Q 6Q 4Q
MW MW MW MW
1oovC> 20Q
Auon

To KUKAWPG PeTaoNUaTiCeETal WG €ENG:
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50 5Q
WW
4Q 6Q 6Q 40

(D

Etreidr uttdpxel KaTakOpU@N CUPHETPIO KAl N DIEyEPON TOU KUKAWMATOG gival
QAVTICUPUETPIKI, MTTOPOUUE VA PEAETHOOUNE TO MIOO KUKAWHA PE BPOXUKUKAW-
MEVEG TIG OUVOEDEIG.

50
AV
[
4Q TZ 6Q
—VWW—— p

lOOVC) 400

oT1ToU,
= _ 100 _ 14,86 (A)
5/6+4
Me dia1p€Tn pEUPATOG, TTPOKUTITEI
I, =I-i = 14,86‘i =6,75(A)
5+6 11
Kal lLb=1-1=14,86-6,75=8,11 (A)

ETTopévwg Ta pelpaTa TV AVTIOTACEWY TOU apPXIKOU KUKAWMOTOC €ival:
avTioTdoeig Twv 4 (Q): 14,86 (A)
avTioTdoeig Twv 6 (Q): 6,75 (A)
avtiotdoelg Twv 10 (Q): 8,11 (A)
avTioTdoeig Twyv 20 (Q): 14,86 - 14,86 = 0 (A)
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Y) KukAwpaTa pe KaTaKOpU@n CUMPETPIa Kal TuXaia Siéyepon

Q Edv 10 YPOUMIKO WHIKO KUKAWMA TTAPOUCIALEl KOTAKOPU®N CUUMETPIO KAl
n digyepon Tou givar Tuxaia (V1, V,), ammodeikvueTal 0TI JTTOPOUNE, avaTTiooo-
vTag Tn O1éyepaon o€ Wi ETTOAANAIQ WIOG CUPMPETPIKAG KO MIOG QVTICUPMETPIKAG
dléyepong, va odnynBoupe o€ dUO ETTINEPOUG KUKAWMPOTA QVTiIOTOIXO TWV TTEPI-
TITWOEWV a) Kai B).

H avattugn 1ng diyepong oTig U0 CUVIOTWOEG (CUPMPETPIKN, AVTIOOUUETPI-
KR) vivetal BAoel TwV OXECEWV.

_V1+V2+V1'V2

v 48

A 5 5 (4.8)

v=atYe ViV (4.9)
2 2

H 1Topeia epyaciag TETOIWV KUKAWPATWY QAIVETAI OTO TTAPAKATW OXHMA.

I GE€ovag oUPPETPIag

YPOANMIKG WHIKO KUKAwua N % ]]: >V
2

N/2 : N2 v

N/2 . N/2

)
\_/
)
NG
=0
»=0
N/2 ) N/2 VAV,
1,=0 2

6o [




MEG®OAOI ENIAYZHZ ZYNOETQON QMIKON KYKAQMATQON 4 143

®
1V,=0
Vi-V, N/2 : N/2 ViV,
2 Iv =0 2
e
U
e e
V,+V, N2 [ ° * | NI2 V,+V,
A : : VitV
e e
®
V-V, N/2 . . N/2 Vi-V,
2 : : 2

2xnua 4.8. KUkAwua ue Katakbpu@n GUuuETpia Kai d1IEyepan Tuxaia

> Mapadsiypa

270 KUKAWHA TOU TTOPaKATW OXAUaTog utrohoyiaTe 1o pelpa |, kKabwg etriong
Kal Tnv 1édon V,.

| 10Q

I 40 6Q 6Q 40

1OOVC> 30 § 200 v, 30 (D 70V

Auon
To KUKAwHa peTaoxnuaTifeTal wg €ENG:
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50 50
MWV MMW—,
4Q 6Q 6Q 40
MW——VWV MW——VWW\—,

1OOVC> 3Q § 40Q 40Q § 3Q CD 7oV

E1re1dr) uTTdpXEl KATAKOPUQN CUMMETPIA Kal N dIEYEPON TOU KUKAWMATOG €i-
val Tuxaia, JTTOPOUHE VA PEAETAICOUE TIG TTAPAKATW OUO NUITOUES (CUMMETPIKN,
QVTIOUPMETPIKNA).

50 50
MWV . MWV
4Q 6Q
—_— VVVYV P
100+70 _ | 1, +
2 +
=85V (.) \D 30 4002 |V, =0
1
ZUMPMETPIKA NUITOMN AVTIOCUPPETPIKN NUITOUN

Emidpaon Tng CUPMETPIKAG ouVIoTWOo g TwV 85 (V):
O1 eClowoeig Twv aTTAWY Bpoxwy eival:

R, L +R,-l,=%V,| 7:1,-3:1,=85

=

R, -L+R,, I, =2V, -3-1,+49-1, =0

AUvovtag 1o ouoTnua (1) TTPOKUTITEL:
l,=12,47 (A) I, =0,763 (A)

ETropévwg

L, = I, = 12,47 (A) ka1 V,, = I, - 40 = 0,763 - 40 = 30,5 (V)
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Emidpaon Tng avTICUUMETPIKAG ouVvIoTWoag Twv 15 (V):

_3V_ 15 15

I, =1, = = = =2,76 (A
2 R, 5/ 6/3+4 5,428 *)

Kal V,, = 0 (BpayxukUKAwuQ)
TEAOG, pe e@apuoyr ETTAAANAIAG TTPOKUTITOUV:
=1, +1,=12,47+2,76 = |, = 15,23 (A)

Kdl

V, =V, +V,=305+0=V, =305 (A)

4-7. NpoBARpara mpog Auon

1° 10 KUKAWHG TOU TTAPAKAETW oxAMaTog xpnoigotroiwvtag 1n M.A.B uttoho-
yioTe a) Tnv 10XU0 TToU TTapEXEl 0TO KUKAWWPA n 1Tnyn Twyv 100 (V) kai B) Tnv

I0XU TTOU KOTavoANioKETOI 0TNV avTioTaon Twv 15 (Q).
((a) 491 W, B) 136,81 W)

50 10Q
MW ! MW

100V C) 40Q 15Q §

(o] . Je - ’ e ,
2° 10 KUKAWUA TOU TIAPAKATW OXAPATOS BPEITE TNV TAON V, XPNOIHOTIOIVTOG

M MA.B. (V. =317V)
50 + VY
MW MW
20
15Q § 100 50
40V 15V
—/

30V
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3° 270 KUKAWHG TOU TTAPOKATW CXAATOC BPEiTE TV 10XV TNC TINYAS Twv 2(A),

xpnoipotroiwvtag 1n M.A.B. (Pay = 92,73 W)
2A
40Q
+
20V (_) 15Q 10Q §
° AW
50

4° 510 KUKAWHO TOU TIAPOKATW OXAMOTOC BPEiTE TNV TAON Vg XPNOILOTIONND-
vtag TN M.A.B kai oTn ouvéxela &€icte 0TI n TTapexopevn 10XUG gival ion pe

TNV KATAVAAIOKOMEVN. (68V, Prapex = Pyaran, = 864W)
vV
X 40
< wWw—r "
40
+ Vx -
AAAY
40
40
+
1oov<_>
40 20V
AW\ ‘s

5° g10 KUKAWMA TOU TTaPaKATW OXAMATOG BPEITE TNV I0XU TTOU KOTOVAAWVETOI
otnv avtiotacn 1(Q), xpnoiyotroiwvTtag TN M.A.B kabwg

21,
——NVWV
I 50

wn )

8V
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€TTioNg Kal TNV 10X0 TNG TTYNS peupatog 21,.

(P = 144W, P, = 160V karavaAiokouevn)

6° =10 KUKAWPA TOU TTAPAKATW OXNMOTOG BPEiTE TNV I0XU TTOU KATAVAAWVETAI
otnv avriotaon Twv 10(Q), xpnoipotroiwvtag 1N M.K.

(P(1oo) =1,1W)

2AQ> 10

10Q

MW
50

4A

a
o)
MW

7° 10 KUKAWMQA TOU TTAPAKATW OXAMaTOC Bpeite TNV Téon V, XpNOIMOTIOIWVTAG
™ M.K. Ka1 0Tn ouvéxela Tnv 10U TNG TTNYNRS Twv 30V.
(Vi = 4,286V, Py, = 34,29W mapexduevn)

)

+ o
* AN
20
100
50§ 3A<T>
40V

8° 210 KUKAWUA TOU TIAPAKATW CXANATOC BPEITE TV I0XU TS EEOPTNHEVNC TIN-
yN¢ Tédong, xpnolidotroliwvrtag 1 M.K.

50

10Q

(armoppopd 1346,68 W)

2o

40

50Q §

1881,

(o] ’ e P , e ’
9° 210 KUKAWUA TOU TIAPAKATW OXAUATOC BPEiTE TV TAON V, XPNOIHOTIOIIVTOC
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™ M.K. ka1 0Tn ouvéxeia Tnv 10X0 TNG TTNYNAGS Twv 100 V.
(Vi =80V, P, = 2000W arrodidouevn)

" 20
100V (_) 100 50

& A4

MW

10° =10 KUKAWPA TOU TTAPAKATW OXAUATOG BPEiTe TO IcodUvapo katd Thevenin
kal Norton KUKAwpa. (R,, =20Q, V;, =55V, I, =2,75A)

20Q 50

AN\ ’ AAAY
la
30Q B
100
20V %} 40V

11° Tro KUKAWHG TOU TTAPAKAETW OXAUATOC BPEiTe TO I00BUVAO KaTtd Thevenin
kal Norton KUKAwua.

1 (1)

MW

(R, = 2,43Q, Vs, = 52,17V, I, = 21,428A)

2V, 20
< >—wW
50
———eo
A B
+
100V <_> 40
v, 20V
+ —
AW
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12° Na utohoyioBei n 1I0XUC OTN PN YPAUUIKY QVTIOTAON TOU TIOPOKATW KU-
KAWWMATOG, TNG OTTOIAG N XOPAKTNPIOTIKA KAUTTUAN divetal oto dIttAavé

oxna. (5,0 uw)

Y1 (uA)
90
! ! | (R)
60 o - - S -
w0 f S
i ] v
0 01 02 03 V)
NN
5KQ

13° Sro kUkAwPG Tou TTaPaKATW OXANATOC BPEiTe TNV avTioTaon R, yia péyi-
oTn 10U KaBWg TTioNG Kai TN PEYIOTN 10XU.
(R, =200, P =312,5 mW)

15Q

WA
10Q CB 0V

w(l) 03 ov
A § 20Q
R




150 ¢ KEDAANAIO 4

14° 1o kikAwua ToU TTAPAKETW OXAUATOC BPEiTE TNV Tdon V,, XPNOIHOTIONW-
VTOG TO Bewpnpa eTTAAANAIGG. (V,=10V)

8A

©)
Z

MW
40
20 +

oo (Deon

16V

15° 510 KUKAWPA TOU TTAPAKATW OXNUaATog Bpeite Tnv Tédon V, Kal 10 pelua l,,

€QApPPOloVTaG TNV apxr TNG eTTaAAANAIaG. (Vo=12V, I,=4A)
av 20
)
¢ D WW
VO
+
10 A
Vx§ 20 _ SVy
- 2A
I0

16° 1o KUKAWHG TOU TIAPAKATW OXANATOC BPEITE TV 1IGXU TTOU KATAVOAWVE-
TalI o€ KABe avTioTaon.

(avrior@oeig Twv 5(Q) : 500W, avrioraoeig twv 3(Q): 300W

o€ 0Agg TIC GAAeC n 10X UGS givar 0 W)

200
AAAAY,
50 40 50
80V C) 30 30 80V C)
100
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17° 1o KiKAwPG TOU TIAPOAKATW GXAPATOC BPEITE TV 1I0XU TTOU KATAVOAWVE-
(P100) = 1000W, P50y = 500W, P o) = OW)

TalI o€ KABE avTioTaon.

o)

10Q
MM
50 5Q
MW MW
6Q

()

18° =10 KUKAWPA TOU TTOPAKATW OX\HOTOG BPEITE 10XV TTOU KATAVOAWVETOI O€

KGBe avTioTaon.

(Prioq) = 360W, R 300y = 193,44W, Risq, op) = 285,01W, P 5 5e) = 98,67W)

o )

10Q
M
50 5Q
MW MW
200

NG







KE®DAAAIO

2 HMATA KAI
XAPAKTHPIZTIKA ToY:

Eicaywyn

Ta nAeKTPOAOYIKA Kal NAEKTPOVIKA KUKAwuata dgv 1popodorouvral [JIOVO UE
OUVEXEIC Kal EVOAQOTOOUEVES TATEIS 1) OUVEXH Kal EVAAAAOOOUEVa peUpaTa
aAAd e TA0EIS Kal PEUUATA, YEVIKOTEQO ONUATa, Ta orroia EXouV dIaQOoPETIKN
uop@n. TéToia onuara xpenaoiuoTToiouvral . OTn TNAEOPACn OTO KUKAwWUA
oapwaong, oTa WNPIaKAa KUKAWUAra Xpoviouou, OTa KUKAWLATA auTodTI-
ouou. levika Ta onuara Teplypagovial avaAutika OnA. Ue 1 XpHRon ouvap-
THOEWV TOU XPOVOU 1 UE TN XPNoN SIAyPauUUATWY O GUVAPTNON LIE TO XPO-
VO, 1 JE TN XPHON BACIKWY XAPAKTNPIOTIKWY OTTWS N HEON TIUN, N EVEPYOS
TIUR, TO TTAGTOC, N TIUN ATTO KOPUQL OE KOPUQI).

2KOTTOG TOU KEQaAdiou gival n karavonon 1ng mePIYPaPns Kai XprRong rwv
OnNuUATwy 1ToU UVNBwCS XENaILOTToIoUVTal TOGO OTa AVAAOYIKG 000 Kal aTa
AoyIKd KukKAwara.
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5-1. Opiopoi - Karnyopieg onparwyv

Q >Apa ovopddetal n Tdon A n éviaon Tou PEUPATOG TTOU PETARBAAAETOI WG
ouvAapTnon Tou XpOvou.

Ta oRuata PTTopEi va gival Qopeig evépyelag oTTOTE €XOUV TTPOOPICHO TNV
TPOPOSATNON KATAVAAWTWY NAEKTPIKNG EVEPYEIOG i VA gival QopEig TTANPOPOopi-
ag, OTTWG TT.X TA TNAETTIKOIVWVIAKA OfHATA.

Ta oAuaTa TagivopouvTal e BAon:

a) Ta oTOIXEiO TOU OHATOG

Ta ofuarta dlaKPivoVTal C€ QITIOKPATIKA KAl O€ OTATIOTIKA.

Q Aimiokpatik& ovouddovTal To oAPaTa TTou TTEPIypd@ovTal atrd opIoHEVO
apIOUO TTAPAUETPWV.

MNa Tapdadeypa pia evaAAacoouevn Taon gival aimiokpaTikd ofua.

Q ZTamioTIKG ovouddovTal T OHPOTA TTOU £X0UV TUXaia TIHF 0€ KABE XPOVIKN
OTIYMN.
MNa mapdaderyua o B6puPog ival oTATIOTIKO CAUA.

B) Mepikég BAOIKEG HAONUATIKEG 1IB1OTNTEG OTTWG:
[) H ouvéxeia
Ta orjuarta dloKpPivovTal € avaAoyiKa Kal WneIakd.

Q Avaloyikd ovopdlovtal T CfUATa TTOU €ival OUVEXEIG OUVAPTHOEIG TOU
XPOvou.

210 oxAua 5-1 @aiveral 1o diIdypaupa evog avaAoyikou CriuaTog.

2xnua 5.1. Avaloyiko onua
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Q Wnoiakd ovouddletal TO GrUa TTOU €XEI DIOKPITES TIUEG.

210 dIdypaupa 5-2 @aiveral éva ynelako onua.

f(t)

PAM

‘E€0d0g

Zxnua 5.2. Yneiaké onua

II) H ouppuetpia
Ta orjuarta dlakpivovTal € ApTIa KAl TTEPITT.

Q ApTtia ovouadovTal Ta CAMOTA YIA Ta OTToia Io0XUEl N oXEon:
f(t)=f(-t) yia kGBe t.

210 oXAua 5-3 eaiveTal To dIdypappa VoG ApTiOU ONUATOG.

F(t)

(0,0) t

Zxnua 5.3. Aprio onua
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Q Mepittd ovopdlovTal Ta CHPATA YIO TA OTTOIO IOXUEI N OXEON:
f(t)=-f(-t) yia k&Oe t.

210 oXAua 5.4 @aivetal T0 dIAYPAPUA VOGS TTEPITTOU CAUATOG.

F(t)

(0,0) t \

Zxnua 5.4. MNepirté onua

[II) H repiodikoTnTa

Q Mep1odikad ovouddovTal Ta CrUATA YIA T OTTOId IOXUEI N OXEON:
f(t+nT)=f(t) yia k&6¢ t, 6TTOU N aKEpaiog.

H mmapduetpog T ovopadeTal TTePiodog.
210 OoXAMa 5.5 @aivetal To dIAYPAPUA VOGS TTEPIOdIKOU OHATOG.

F(t)

N N
vV vV (0,0) vV VAR

2xAua 5.5. [Nepiodiké onua
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5-2. Meprypapn onparwv

H 1Tepiypagn evog onuatog PNTTopEi va gival mAnpng A UEPIKA.

H TANpPNG TTEPIYPOQr TOU CAPATOG TTPAYUATOTTOIEITAL:

® AvaAuTIKd, dnAadr PE NOBNUATIKEG CUVAPTAOEIG, Ol OTTOIEG EXOUV WG AVE-
&apTnNTN METABANTA TO Xpodvo. MNa Tapddelyua n ouvdptnon V=220nu(314t)
mTEPIYPAPEI pIa evaAANaooOuevn Taon.

® [pa@ikd, dnAadn pe dlaypduuaTa o€ oUVAPTNON KE TO XPOVO. ZTO OXNHa
5-6 @aiveral T0 dIAypAPUa VOGS CAUATOG.

® Mg TtTivakeg TIHWV, dNAAdK TTIVOKEG TTOU YIO OPICUEVEG XPOVIKEG OTIVMEG
divouv Tn Tiun Tou onuatog. O Tivakag 5-1 Tepiypd@el €va onua.

F(t)

(0,0)

Zxnua 5.6. MNepiypapn onuarog ue  xpenon diaypduuarog

t(s) I

(mA)
0,67
0,87
0,42
0,56
0,38

gl |wW|IN| -~

Mivakag 5.1
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Q Mepikn TTeEpIypa®r OnUATog ovouddeTal n TepIypa®r evog oAUaATog UE
BAon opICUEVEG XAPOKTNPIOTIKESG TIMEG OI OTTOIEG TTAPEXOUV TTARPWG TIG €TTIOU-
MNTEG TTANPOYOPIEG.

5-3. XapaKTNPIOTIKEG TIHESG ONHATWYV

O1 oTToudQIOTEPEG XAPAKTNPIOTIKES TIMEG YIO TN PEPIKA TTEQIYPAPH gival:
a) H yéon iy onuarog

Q Méon TR Ynelokou CrUaTog ovouddZeTal To TTHAIKO Tou aBpoiopaTog Twv
TIMWYV TOU YN@IoKOU OUATOG TTPOG TO TTARB0G TOuG.

5 (k)
foo =S — (5.1)

MNa mapdadelypa n YEon TIPA TOU ORUATOG TTOU QAiVETAI OTO OXAMUA 5-7 UTTO-
AoyiceTaul:

F(t)

(0,0 t

Zxnua 5.7. YmoAoyioudg puéong Tiung wneiakou onuarog

_2+2,5+1,5+3+4+1_14

y =233
6 6

Q Méon Tiun 1TePIOdIKOU ORpaTog ovouddeTtal To TTNAiKo Tou guBadou Tou
ONMATOG yIa Pia TTEPIOdO TTPOG TNV TTEPINSO.
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f o= EpBaddv onuarog yiapia mepiodo

v = (5.2)

Mpétrel va onueiwBei, 611 TO eUBaddv Tou PEPOUG TOU CPATOS TTOU €ival
Tavw atrd Tov dfova t Aaupaverar ye BeTIKO TTPOCNUO, VW TO EUPRADOV TOU Jé-
pOUG TToU gival KATw atrd Tov GEova t AapBaveral ye apvnTiko TTPOCNHO.

F(t)

N[
_|

>xnua 5.8. YrmoAoyioudg puéong tiung mepiodikou OnuaTog

MNa mapddelypa N H€ON TIYAR TOU CRAPATOG TTOU @aiveTal oTo oxAua 5-8 utro-
AoyiCeTau:

T T
2. —+(-1)-—
I S

av T

1
2

B) Evepyog Tipry onpatog

Q Evepyodg Tipn onuatog (évraong i Taong) ovouddeTal TO UTTOBETIKO ouve-
X£G onua (évraon f Tdon), To oTroio 6Tav TPOPOdOTEl TOV idlo AVTIOTATN TTOU
TPOPOJOTEI TO OriUa £TTi TOV iBI0 XPOVO £XElI WG CUVETTEIA O AVTIOTATNG VA KATA-
VOAWVEI TO id10 TT000 BepudTNTAC.

H evepyodg Tiun onuatog f oupPoAideTal wg T ..
y) MAd&Tog ofpaTog
Q MAA&Tog GAPATOG OVOUALZETAI N PEYIOTN BETIKN TIMM TOU CANATOG.

270 oXAMUa 5-9 onuelwveTal To TTAATOG TTEPIOBIKOU OUATOG.
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F(t)

Zxnua 5.9. [MAdro¢ anuarog

To AdTog orjpatog f oupBoAideTal wg f,.
0) Tiur oRuaATOg aTTd KOPUPr OE KOPUPH).

Q H niyA oApatog atmd Kopuer] o€ Kopuen gival ion pe Tn dlagopd TNG PéyI-
0TNG BETIKAG TOU OUATOG KAl TNG EAAXIOTNG APVNTIKAG TIUAG TOU ORUATOG.

F(t)

p-p

(0,0) A\

Zxnua 5.10. Tiun oAuarog ammd Kopuen o Kopuen

210 OXAHa 5-10 onuEIWVETAI N TIUA TOU CAPATOG ATTO KOPUPH o€ Kopuer). H
aTré o€ KOPUPN 0t KOpUYN Tiur| arjuarog f oupBoAieTal wg f .
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5-4. XapaKTnPIOTIKA OCHHATA
a) Appovika onuata
Q Appovikd ovopdadovTal Ta NUITOVOEIDN KAl TO CUVNMITOVOEIDH CHUATA.

H péon TiyR Twv apuovIKWY onuaTtwy eival undév. Méon Tiun pndév €xouv
OAa Ta oAMATA TTOU €ival CUPPETPIKA WG TTPOG Tov dova Tou Xpovou t.
H evepydg TIUr apuovikoU oRuaTtog divetal atd 1n oxEon:

fo=_o

rms \/E

270 oxnua 5-11 @aivetal €va apuovIKO Grua.

AN

2xnua 5.11. Apuoviké onua

F(t)

(0,0)

B) OeTIKOI TETPAYWVIKOI TTAAOI
270 oXNua 5-12 @aiveral 1o dIAYPAPHA BETIKWY TETPAYWVIKWY TTAAUWY.

F(®
A

(0,0)

NI

Zxnua 5.12. O¢rikoi TeTpdywvol maAuoi
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H péon Tiun Tou ofuaTog uttoAoyileTal wg €ENG:

-~
. . , A —
f o= Eupaddv onuartog yia pia Tepiodo f -2

av T av T

f =

av

N>

H evepydg Tiun uttoAoyileTal wg €ENG:

Xwpic¢ va KataoTpatnynOei N yeEVIKOTNTA UTTOTEBETONE TTWG TO CANA GUVIOTa-
Tal atrd TTaAPoUg évraong peUpaTos. To TTood TNG BepudTNTAG Q TTOU KATAVOAW-
veTal atto avTioTaTn R, o otmoiog diappéetal armmd 1o onua o€ xpoévo T eival:

Q= AZRg (1) H oxéon auTtn 1oxUel yiati oto didotnua 0 <t < % TO CAMA
gival ouvexEg, v oTo dIGOTNUA % <t<T, Q=0

2UPQWVa Pe Tov opIopd TNG evePYOU TIUAG:

Q=f2RT 2)
ATIO TiIg oxéoelg (1) kai (2) émeTau:
2
PRT=ARIS 2 =4 o
2 2
= A
ms \/E

Y) TETpaywVIKOi TTOAPOI CUUUETPIKOI WG TTPOG Tov dfova t.
270 oXnua 5-13 @aivovTal TETPAYWVIKOI TTOAMOI CUMMPETPIKOI WG TTPOG TOV
acova Twv Xpovwv.
F(t)

A

No|—

(0,0) T

Zxnua 5.13. Tetpaywvikoi TaAuoi cuuuETpIKOi ws TPog t
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H péon Tiun Tou ofpaTog gival pndév, agou ival CUPPETPIKO WG TTPOG t.
H evepydg TIUn TOou ONPaTog uttoAoyideTal:

Av 10 onfpa BewpnBei éviaon peluaTog, TOTE TO TTOOO BePPATNTAG TTOU KATA-
voAwveTal aTrd avTioTdTn R, TTou TpogodoTteital amd 1o oApa, yia xpoévo T eival:

Q=Q,+Q,
T T
=A’R— 0<t<— (1)
Q 2 - T2
T T
=A’R— —<t<T
Q, , F=ts

otmou Q, n BeppdTNTa TTOU KaTAVaAWVETAI ATTO TNV R 0T pia nuitrepiodo kai Q,

n BeppoTNTA TTOU KaTavaAwveTal atrd TNV R oTnv dAAn nuittepiodo. Ao tnv (1)
EmmeTal:

Q= ARL +ARL = ART (2)
2 2
AANG a1mé TOV 0pPICHO TNG evepyoU TIPAG ETTETAL:
Q=17.RT (3)
ATIO TIG oxéoelg (2) kai (3) ETTeTal:
f2 RT = A’RT =
fms = A

rms

0) TpIywVIKOG TTOAPOG
270 OoXNua 5-14 @aiveral T0 dIAYPAPHUA TPIYWVIKOU TTOAUOU.

F(t)

(0,0)

NI
—

Zxnua 5.14. Aidypauua t1piywvikou TaAuou
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H péon Tiyn Tou TTaAuoU givai:
f,= Epadov onpmig yia pia 1T£p|060, TO €UPadOV ToU TTAANOU €ival TO Y-
Badodv Tpiywvou e TTAeupd T kal Uwog A. ETTopévwg:

1AT
1:av =2__ =

T
f, = 1A

2

H evepyog Tiun gival:

- A
rms \/§

€) MaAuog odpwong

210 oxAua 5.15 @aiveral To diIGypapua BewpnTIKOU OAPATOS OAPWONG.
F(®)

A

A

(0,0) T 2T

Zxnua 5.15. Aigypauua onuaro¢ cdpwaons

H péon miun Tou onpaTtog uttoAoyiceTal atrd TN oxéon:
f,= Eppadov onpmig yia pia mp|060, TO €UPadOV TOU ONPATOG gival gl-
Baddv Tpiywvou e Baon T kal Uwog A. ETTopévwg:

N

AT
fav I fav =
T

A

N |
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H evepyog Tiur Tou onpaTog ivai:

A

f
rms \/5
oT) HuiavopBwpuévo nuitovoeidég oAua:
210 OoxNua 5-16 @aiveral 1o diIAypaAPPa NUIavopBwPéVoU NUITOVOEIdOUG G-
MaTOG.

(1)

(0,0) - T 3% 2T t

Zxnua 5.16. To diaypauua NuIavopBwuEVOU NUITOVOEIOOUS GNUATOC

H péon Tiun Tou ofpatog divetal atrd TN oxéon:

fav = A
m
H evepydg Tipn divetal atrd Tn oxéon:
_A
rms 2

Q) MARpwg avopBwPEVO NUITOVOEIDEG ONUa:

210 OXAMa 5-1 7 @aivetal 10 didypaupa TTAAPWS avopOwHEVOU NUITOVOEI-
doU¢ onuaTog.
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(t)

0,0)] T 2T

Zxnua 5.17. To didypauua mANnpws avopbwuévou NUITOVOEIdOUS ONUaTog
H péon 1iun Tou TTARPWS avopBbwuévou OruaTog sival:

_2a

H evepyog Tiun givai:

5-5. EqpappoyéEg

Epappoyn 1n

MNa 1o orjpa TTOU QAiVETAl GTO OXMKA, VO UTTOAOYIGTOUV:
a) H péon iyl
B) H evepydg Tipn.

F
1l
LT t
00| I T 3T
()4 234
-2




ZHMATA KAI XAPAKTHPIZTIKA TOYZ 4 167

Auon
a) H péon miyA opidetal wg:

_ eupBaddv onuaTog yia yia mePiodo

(1)

av T
To guPadov Tou BeTIKOU PEPOG TOU ONUATOC ival:
T
S, =1— 2
=1 2)
To guPadOV Tou apvnTIKOU PHEPOUG TOU ONUATOG gival:
3T
S,=2-— 3
7 3)
ATTO TG oxéoelg (1) (2) kai (3) TTPOKUTITEL:
11.,.3T :
f=—24 4 -.2-.125
T 4

B) To onua ptropei va BewpnBei wg évraon. MNa 1o didotTnua 0 <t < % n TIuA
TOU GNMOTOG £XEI OTABEPN TIUN, ETTOPEVWG TO TTOOOV BEPUATNTAG TTOU KATAAWVE-
Tal atrd avriotaon R o’ autd 10 Xpovikd didoTnua Ba ivail:

T T
=1PR—=1R— 4
Q, ) 4 (4)

Opola 10 TTO0OV BepudTNTAG OTO JIACTNUO % <t <T 6a civar:

3T

Q,=2°R e =3RT (5)
EtTopévwg 10 OAIKG TT000 BepudTnTag Ba givai:
13RT
Q Q1+Q2 Q— +3RT Q_T (6)
ATTO TOV OpPIOHO TNG evEPYOU TIMNAG TTPOKUTITEL:
Q=F,RT (7)

ATTO TIG OX€oelg (6) kal (7) émeTal:

%ﬁTE?RT f .=

Nﬁ
I
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Epappoyn 2n

Na uttoAoyioTEl N péon TIPA TOU ORUOTOG.

F
5
.
(0,0 . T
Auon

H péon Ty onpaTtog opiceTal wg

_ gMPBadov orpaTog yia pia Tepiodo
av T

(1)

To epBadodv Tou ofjpaTog yia 0 <t < % gival: 1o euPadov Tpiywvou pe Bdon
T . .
5 Kal Uyog 5 dpa:

S:l .Sjslzi
2 4

1

N

To guPadoV Tou CrUATOG Via % <t < T eivar yndév apa:

S,=0 )

Ao Tig oxéoelg (1) (2) kai (3) émmeTal:
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Epappoyn 3n

Na uttoAoyioToUV:
a) H péon miun.
B) H evepydg TIPN TOUu GAPOTOG TTOU PAivETAl GTO GXAMA.

F

10

(0,0)

IR
_‘

Auon
a) H pyéon 1iun Tou BeTIKOU TETPAYWVIKOU TTAAPOU diveTal atrd Tn oxéon:

=251, =5
2

av

B) H evepydg TiuA Tou BeTIKOU TETPAYWVIKOU TTOAPOU diveTal atro Tn oxéon:

A 10

f —=f =7,07
rms \/5 rms

N5

Epappoyn 4n

MNa Tov TPIYWVIKO TTAAUO TOU OXAMATOG, VA UTTOAOYIOTOUV
a) H péon iy
B) H evepyog iun
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Auon
F
2 A :
t
T I
(0,0) I T 33 2T

a) H yéon iy Tou TTaApou divetal aTTd Tov TUTTO:

B) H evepyodg Tipn Tou TTaApou eivai:

fo=A g 22
rms \/§ rms \/§

E@pappoyn Sn

Na uttoAoyiaBei n péon TIPA Kal N evepyog TIPN, TOU NUIAVOPBWUEVOU NUITO-
VIKOU ONUATOG TOU TTAPOKATW OXAUOTOG.

| AN

(0,0) I T
2
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Auon
a) H péon iy divetan atmd Tn oxéon
fav = A :> fav = g
m m

5-6. MpofAnpara mpog AUon

o P p P p .o
1° MNa 1o orja odpwaong Trou gaivetal ato oxfua. Na uttoAoyioBouv:
a) H yéon miun
B) H evepyog miun

F(t)

(1,5,43)

0,0)

2° Na utrohoyioBouv:
a) H péon iyl
B) H evepyog miun
y) To TTAdTOQ
Na 7O OAMA TTOU QAiVETAI OTO OXNUA.

F

S (2,42, 2)
T

0,0)
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3° Moia ival n péon TP Kai Trola givai n eVEPYOG TIUA TOU OPOTOG TTOU Qaive-

TOI 0TO OXAMQ;

4
0,5/2)

(0,0)

|+

o . p p p P L
4° Na utrohoyIoBei n péon TIPM TOU CAPATOC TTOU PAIVETAI OTO OXAHA:

F
2 /\ (0,25)
1 1 t
(0,0) I I 31 T
o p . . . p ..
5° Ma 10 oxAua oipa Tou oxAPATOS Va UTTOAOYIGBET N uéon TIHA:
F
2
t (-0, 5)
(0,0) > T ’
-2
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Eicaywyn

2’ autd 10 KEPAAQIo ueAETaTal n aAAnAeTTidpacn Twv uayvntwy, TEPIYPAPE-
TQl TO HayvnTiko 1TEdI0 TTOU dNUIOUPYEITAl YUpW QTTO PEULATOPOPOUS Ay w-
youc¢ Kai n aAnAemidpaaon uetaél peuuaropépwy aywywv. Ermiaong eényeitai
yiati opiouéva UAIKG TTapouaialouv uayvnTIKES IBIOTNTES.

2KOTTOC TOU KeQaAaiou autou gival n Karavonon Twv LayvhTIKWV TTEdIwV
TTOU OnNUIOUPYOUVTAl ATTO PEULIATOPOPOUS aywyoUg, ToU TPOTTOU UAyVATIONS
TwV UAIKWV Kai TNG aAANAETTIOpacnS uayvntikou 1Tediou UE KIVOUUEVA NAE-
KTPIKG opTia.
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6-1. Mayvnreg

Opliopéva opukTd 0geIdiwv Tou o1drpou (Fe;O,) £xouv TNV 1I8IGTNTA VA EAKOUV
piviopata o1dipou. Ta UAIKG auTd apxikd avakaAugenkav otn Mayvnoia TG M.
Aciag kal yI' autd OVOPAoTNKAV UayvATES O O 1I010TNTEG TOUG PAYVNTIKES 1010-
TNTEG.

Otav évag padouopog payvATng BubioTei o€ piviopata aidripou TTPOCKOA-
AouvTal ¢’ auTtév piviopata. Ta piviopaTta CuykevTpwvovTal oTa dU0 AKPa TOU
MayvATN TToU ovOopA&dovTal payvnTikoi TOAol, VW) OTO PECO TOU WAyVATH, TTOU
ovopadeTal oudérepn {wvn dev TTOPATNPEITAI TTPOOKOAANCN PIVIOPATWY. Evag
eANaQPUG paBdSHOPYOG HayVvATNG OvouddeTal Kal pyayvnTikny BeAdvn. ‘Exel a-
paTnNPENOEi TTWG pIa payvnTiKA BEAOVN, TToU gival eEapTnUévN ATTo VKA, TTAIPVEI
TavToTE OTABEPN O1EUBUVAN WOTE TO £va AKPO TNG va OEiXVElI KOVTA OTO YEWYPA-
QIKOG Bopelo oMo TG yng, vy To GAAO KOVTA 01O NOTIO yewypaikd TTOAO TNG
yne.

MeTagU 00 payvnTwy ackouvTal SUVANEIG Kal PAAIOTA O OPWVUNOI TTOAOI
amwlouvTal, EVW Ol ETEPWVUNOI EAKOVTAL.

O1wg atmodeixTnke TTEIPAUATIKE, 01 QUVAUEIG JE TIG OTToIEG AAANAETIOpOUV
OUO0 payvnTIKOi TTOAOI £€X0UV:

a) METpo: AvTIoTPOPWG avAAOYO TTPOG TO TETPAYWVO TNG ATTOCTACHG TOUG.

B) AieuBuvon: Tnv guBtia TToU opideTal aTTd TOUug dUO TTOAOUG.

MapdTI 01 HayvNTIKEG QUVAMEIG €XOUV TTOAAEC OPOIOTNTEG PE TIG NAEKTPIKEG
duvapeIg, evioUuTolg TTapouaiddouv pia onuavTikn dlagopd. To BeTIKG nAeKTpI-
KO @opTio PTTOPEi va dlaXwpIoTEl AaTTd TO APVNTIKO, EVW Ol HayvnTIKOi TTOAOI
Oev PTTopouv va diaxwplotolv. Ooeg Qopég Kal av TuNBEi évag paBdouoppog
MayVvVATNG TTAVTOTE OTA AKPA TOU gu@avifovtal dUO €TEPWVUHOI TTOAOI dnA. ol
HayvnTiKoi TTOAOI TravToTe gu@avifovral Katd ¢euyn. OAeg ol TTpooTTéBEIEG,
TTOU €yivav PEXPI OAMEPA YIa Va aTTopdovwBei payvnTikd "uovoTtroAo" atréTu-
XOV.

AClo TTpoCoxNG €ival, OTI €vag PayviTNG GAANAETTIOPAG KAl PE KIVOUUEVA NnAg-
KTPIKG QopTid, OTTWG EUKOAA JIATTIOTWVETAI OTTO TNV EKTPOTTI NAEKTPIKWY QOPTI-
wyv, Ta oTToia dIEpyovTal aTTd onueia Tou BpiokovTal KovTé o€ HayVvATEG.

MayvnTIKEG 1810TNTEG TTAPOUCIACOUV KAl O PEUMATOPOPOI AyWYOoi, Ol OTToiOl
A0KOUV BUVAEIG O€ PUOIKOUG HAYVATEG.
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6-2. MayvnTiko mredio

Kd&Be payvATng déxetal Tnv mmidpacn duvaung av eupebei o€ KATTOI0 onpeio
TOU XWpPOU yUpw atrd évav GAAo hayvATn i peudaTo@opo aywyo. Auvaun €Tri-
ONG AOKEITAI KAl 0€ OTTOI0ONTTOTE POPTIO KIVEITAI O onuEia Ta OTroia BpiokovTal
O€ TTEPIOYXEG TOU XWPEOU TTOU UTTAPYXOUV HAYVATEG 1 peupatopopol aywyoi. Ol
TTEPIOXEG TOU XWPOU WE TIC TTAPATTAVW 1010TNTEG ovopadovTal PayvnTiKG TTedia.
AnAadn:

Q MayvnTikd 11edio ovopddleTal KABE TTEPIOXN] TOU XWPEOU £QOCOV, QOKEITAI
duvapn o€ KABe payvATn i KIVOUPEVO NAEKTPIKO QOpPTio, TO OTToio Ba BpiokeTal
O€ OTTOIOdNTTIOTE ONUEIO TNG.

6-3. 'Evraon payvnrikou mediou

O1rwg 10 NAekTPIKS TTESIO £TO1 KAl TO PHAYVNTIKO TTEDIO TTEPIYPAPETAI PE TN O-
NOeia evog dilavuopaTikou peyéBoug, dnAadr Tnv évraon uayvnrikou mediou. H
Evraon PayvnTikou TTediou o€ éva OnuEio Tou TTEPIYPAPEI TO TTOCO 1I0XUPO Eival
TO TTeSI0 OTO CUYKEKPIPEVO ONUEIO KABWG Kal Ta XapakTnpIoTIKG Tng duvaung,
n otroia 6a aoknBei o€ KATTOIO PayvATN A KIVOUUEVO NAEKTPIKO QOPTIO, TO OTTOI0
Ba Bpebei oTo ONnueio.

MNa Tov opIoPO TNG EVTOONG XPENOIUOTTOIEITAI WG UTTOBEUA KIVOUPEVO NAEKTPI-
KO @opTio epOoOV OEV UTTOPEI VO XPNOIKMOTTOINBEI JayvATNG, a@oU PayvnTIKO
"HOVOTTOAO" eV €xel ATTOPOVWOEL. 'Exel atrodeIxTel TrEIpapaTiké, Twg n duvaun,
N OTToI ACKEITAI O CWHATIOI0 e NAEKTPIKO (POPTIO TTOU KIVEITAI OE PayVNnTIKO
edio, £xel Ta akdAouba XapakTnPEIoTIKA:

1. To pétpo TNG duvaung eival avdAoyo Tou QopTiou q Kal Tou PETPOU TG
TaxuTnTag Tou cwpaTidiou. E¢aptdral emTiong atrd 1n d1elbuvaon TnG TaxU-
TNTAG.

2. Yméapxel pia dielBuvon Tng TaxutnTag Tou CwiaTIdiou KAatd Tnv OTToia n
HayvnTIKr duvapn gival undév.

3. MNa pia dAAn d1elBuvon Tng TaXUTNTAG TOU CWHATIdIOU, N oTToia €ival K&BE-
TN OTNV TTPONyouUlEVn, To HETPO TNG OUVOUNG TTaipVvEl TN YEYIOTN TIUA TOU
Kail diveTal atrd Tn oxEon:

Frax =BUQ (6.1)
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OT110U U TO PETPO TNG TOXUTNTAG TOU CWUATIBIOU, q TO POpPTIO Tou Kal B 0 ou-
VTEAEOTNG avaAoyiag.

4. H duvapn cival radvToTe KABETN oTnV TaXUTNTA.

5. H d0vapn, 1Tou acokeital og BeTIKO @opTio, gival ioou peyéBoug Kal avTiBeTn

atrd TN dUVAUN TTOU AOKEITAI O ApVNTIKO QOPTIO TO OTTOIO £XEI idIa TaxUTNTA.

Me Bdon ta TTapatmdvw n éviaon payvnTikoU TTediou o€ anpeio A Tou Trediou
opieTal wg €EAG:

270 anueio A BAAAeTal cwuaTidlo, TTOU PEPEI BETIKO POPTIO g, e TaxUTnNTa N
oTroia £xel KGBe opd To idI0 PETPO aAAG diagopeTikA dielBuvan. H éviaon Tou
payvnTikoU 1Tediou 010 A, €xel dieuBuvan Tn digvBuvon Tng TaxuTnTog yia TNV
oT1roia n dUvaun TTOU OOKEITaI 0TO cWHAaTIdIo gival undév. Popd TETOIA WOTE, N
KateuBuvon NG PEyioTng duvapung, n Kareubuvon Tng £viaong Tou PayvnTikou
mediou Kal N KaTeUBuUvON TNG TaxUTNTAG yia TNV OTToia n duvaun gival Péyiotn
va atroTeAouv 0e€160TpoPo cuoTnua afdvwy. MéTpo TTou divetal atrd Tn oxéon:

F
B} = 2 (6.2)
uq
Q H d0vapun TTou aoKeiTal o€ KIVOUUEVO QOPTIO HETO O€ HayvnTIKO TTEdI0 OVOo-
pacetal kol duvaun Lorentz.

H &Uvaun Lorentz cival mavtote KGBETN 0TNV TaXUTNTA KAl TNV €VTOCON TOU
MayvnTIKoU TTediou. TN YEVIKN TTEQITITWON, TTOU N TaxUTNTa TOU owuaTidiou
oxnuaTiCel ywvia 8 ye Tnv évraon Tou yayvnTikoU Trediou, To HETPO TNG OUVAUNG
Lorentz divetal atrd mn oxéon:

F=Buqg:-nub (6.3)

F

2xnua 6.1. H duvaun Lorentz o€ KIvoUUEVO QOPTIOUEVO CWUATIO
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H @opd ¢ duvaung Lorentz cival T€T010, WOTE N KATELBUVON TNG dUVANNG,
N Kareubuvon TnNG éviaong Tou payvnTikou TTediou Kai n kareuBuvon Tng Taxu-
TNTAg (av TO0 QopTio ival BeTIKG) 1 N avtiBeTn KateubBuvon (av To QoPTIO Eival
apvNTIKO), va atroteAouv Se§I00TPOPO CUCTNUA AOVWV.

H povdada mng éviaong payvnTtikou tediou oto S.| gival To 1 Tesla (1T). O
opIouog Tou Tesla, Ba d0B¢i og eTTOPEVN TTAPAYPAPO.

6-4. AuvapIKEG YPOAHHESG HAOYVNTIKOU TIEDioU

O1rw¢ 070 NAEKTPIKG TTEDIO, £TOI KAI OTO PAYVNTIKO N €TTOTITEIQ UTTOBONBEiTA
ME TN XPHoN TwV SUVOUIKWY YPOUMWY.

Q Auvapikn ypapu payvntikou mediou ovouddeTal n vonT YPAMWN TTOU O€
KGBe anpueio TNG N €vTaon Tou PayvnTIKOU TTEdioU €ival EQATITOUEVN.

O1 duvapIkég ypaupég dev TEPVOVTAL, N YOPA TOUG CUUTTITITEI E TNV QOPA TNG
€VTAONG TOU PayvnTIKOU TTediou Kal n TTUKVOTNTA Toug gival avaAoyn pe 10 TG00
1I0XUPO €ival TO TTEDIO OTN CUYKEKPIYEVN TTEPIOXN

T

Zxnua 6.2. AuvauikéG ypauuéS uayvnTtikou mediou

6-5. Opoyevég payvnTiKO medio

210 payvnTika edia, n évraon eival diapopeTiKr (Katd disuBuvon, @opd Kal
METPO) aTrd onueio o€ onueio. YTGpxouv Opwg payvnTtikd Tedia, oTa oTToia n
évraon cival n idla og kK&GBe onueio Toug, Ta TTEdia AUTA ovouddovTal opoyevn
MayvnTika media.

Meipapatikd, opoyeveS payvnTik TTEdI0 dNUIOUPYEITAI OTO ECWTEPIKO PEUMA-
T0Q6poU ocwAnvoeidoug (oX. 6.6)
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6-6. MayvnTiko mmedio euOUYPANHOU PEUHATOPOPOU
aywyou arneipou NRKoOuUg

‘Evag euBUYPAPUOG PEUPATOPOPOG aywyos Bewpeital aTTeipou PrRKoug, otav
n amoéoTaon r onueiou A, 0TO OTTOI0 TTPOKEITAI VO TTPOCBIoPIcOEl N évTaon Tou
payvnTikoU TTediou, gival acAPavTn o€ oX£0N KE TO JAKOG TOu aywyou.

O1 duvauikég ypapués Tou TTediou £XOUV HOP®H OUOKEVTPWY KUKAWV, TTOU
TO €TTITTEQO TOUG €ival KABETO OTOV aywyo Kal To KEVTPA TOUG BpiokovTal aTov
aywyo.

H évraon Tou payvntikoU 1rediou, o€ onueio A Tou atméxel katé r amd Tov
aywyo, Exel:

e AigbBuvon KEBeTn oTo £TTiITTEDO, TTOU OPICETAI ATTO TOV aywyo KAl TO onueio A.

* Oopd T€TOIa WOTE, N £vraon Tou M.IN, n aréoTaon r kai N opd Tou pPeUPa-
TOG va a1roTeEAOUV BEEIOOTPOPO CUCTNHA ALOVWV.

e MéTtpo TTou divetal atd Tn oxEon:

g=Hol (6.4)

étTou | n évraon Tou peUPATOG KAl r N atTd0TOCT TOU onueiou A atrd Tov ayw-

y6. H o1aBepd p, ovopdleTal payvnTikn SIamepaTOTNTA TOU KEVOU KAl £XEI TIUN
V-S
= 41107 :
Mo = 4Tl A

Zxnua 6.3. Mayvntiké medio peuparo@opou aywyou arTEipou URKous
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Zxnua 6.4. [Npoodiopiouds TNS YoPAg NS £vIaong Tou LayvnTikou 1mediou eubuypdu-
HOU pEULATOPOPOU aywyou

6-7. MayvnTiKO TTEdio PEUHATOPOPOU KUKAIKOU aywyou

To payvnTiké TTEdio, TToU dNPIoUPYEITAI ATTO évav KUKAIKO PEUPOTOPOPO ayw-
Yo €ival avopoioyevég. H évraon B Tou 1rediou 01O KEVTPO TOU aywyou EXEL:

e AlguBuvon KEBetn oTo €TTITTEDO TOU KUKAIKOU aywyou.

e ®opd, TNV Qopa e TNV oTToia TTpoxwpacl 6egI60TPOPOos KoxAiag (Bida),

OTav oTPEPETAI KATA TN POPA TOU PEUNATOG.
* Métpo trou divetal atrd Tn oxéon:
g = Hol (6.5)
2R

otrou | n évraon Tou peUPOTOG TTOU BIAPPEEI TOV KUKAIKO aywyd Kal R n akrTi-

va Tou.

Zxnua 6.5. Mayvntiké medio KUKAIKOU peuUaTo@opou aywyou
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6-8. MayvnTiko redio owAnvoeidoug

‘Eva 1Tnvio Bewpeital ateipou prkoug tav To PKOG Tou gival TTOAU JEYAAU-
TEPO ATTO TN OIGHUETPO TWV OTTEIPWY TOU.

Zxnpa 6.6. Mayvntiké medio owAnvoeidoug

270 ECWTEPIKO TTNVioU OTTEIPOU PRKOUG, TTou dlappEsTal aTrd peUpa, TO Ja-
yvNTIKO TTEdI0 €ival OPJOYEVEG. ZTO TTPAYMATIKO TTNvio, To M.T1 gival opoyevég oTa
onueia TTou BpiokovTal o€ KATToIa aTTdoTacn a1rd T AKPa Tou Trnviou. O1 duva-
MIKES YPAMMEG gival TTapAAANAEG TTPOG Tov d&ova Tou TTnviou.

H évraon Tou payvnTikoU TTediou ExEL:

® AicbBuvon TTapAdAANAN TTPog Tov agova Tou cwAnvoeIdoug.

e ®opd, TNV opd TTou TTPoXWPAEl OEEIBOTPOPOG KOXAIOG, O OTTOI0G €ival To-

TTOBETNUEVOG KATA UKOG TOU GEOVA TOU OWANVOEIBOUG KAl OTPEPETAI KATA
TN @Oopda ToU PEUPATOG.
e MéTpo TTou divetal atrd T oxéon:

n
B =1l (6.6)

OTTOU N: APIBPOG OTTEIPWV
{: yAKoG owWANVoEIGoUg
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Zxnua 6.7. [MpoadIopicudS TNS POPAs TNS EVIaong Tou uayvntikou Tediou OTO EOWTEPI-
KO PEULIATOPOPLOU OWANVOEIOOUS

H @opd Tng éviaong Tou payvnTikou TTediou PTTopEi va TTpocdIopioBei Kal wg
£gNg:

To &¢&i xép1 oQiyyel TO CWANVOEIDEG PE TETOIO TPOTTO WOTE Ta vUXIA va &¢€i-
XVOUV Tn @Oopd TOU PEUPOTOG, O TEVTWHEVOS QVTIXEIPAG OEixXVeEl TN Yopd TOU Pa-
yvnTiKoU TTediou.

6-9. MayvnTikn pormmn

Kd&Be Bpodxog peupaTog, otav Bpebei péoa ae payvntikd edio, TTPOGAVATO-
AieTan 6TTWG €vag paBdopop@og payvATnG. O TPOTTOG, TTOU TTPOCAVATOAICETAI
Méoa o€ payvnTIKO TTEdIO évag peupaToPopog Bpoxog, kabopileTal atrd Tn ua-
yvnTIKN) POTTH.

Qg payvnrikn porrn emimedou Bpdxou opileral 10 diavuouaTike uéyeoc¢ mou
Exel:

a) AicuBuvan kaBern oo eTTiTTedO TOU BPOXOU.

B) ®opd, n popd mou mpoxwpdsl 6£EI6aTPOPOS KoxAiag, mou gival KABeTog
oT0 £TMITTEA0 TOU BPAOXOU Kal OTPEPETAI KATA T OPd TOU PEUUATOC.

y) Mérpo trou diverar amré 1y oxéon:

u* =1S (6.7)

omrou | n évraon Tou peouaTog Kai S 10 uRadoV NS EMIPAVEIQC TTOU TTEPIKAEIETAI
arré Tov Bpoxo.
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B)

Zxnua 6.8. (a) Mayvnriké medio paBdouopgou uayvir. (B) Mayvntiké medio peuparo-
@opou Bpoxou. H ouoidtnta givar mpopavig

‘Evag peupato@opog Bpdxog, otav BpiokeTal péoa o€ payvntikd edio, TTpo-
oavaToAifeTal, WOTE N JAyVNTIKR POTI Va gival TTapdAANAN TTpOg TNV €vTaon TOu
payvnTikou TTediou.

T

Zxnua 6.9. Mayvntikiy poTTH pEUUArogopou Bpdxou

H povdda payvntikig potg oto S.I gival To 1Am2.

6-10. MayvnTiopnog Kail UAn

H atrdvTnon, oTo epWTNHA YIaTi OpICPEVA UANIKG E@avi(OuV payvnTiKEG 1D16-
TNTEC VW) GAAa Oev gugavifouv, BpiokeTal oTn dOUA TWV ATOUWY TWV CUYKEKPI-
MEVWVY UAIKWV.

O1mwg €xel ndn avagepBei Ta dtopa amroTeAoUvTal amd Tov TTUpARva yupw
atrd TOV OTT0I0 TTEPIOTPEPOVTAI NAEKTPOVIA. KABE NAEKTPOVIO TTOU TTEPIOTPEPETAI
I00OUVAET HE BPOXO NAEKTPIKOU PEUNATOG, ETTOMEVWG £XEI JayvNnTIKR poTr]. Ol
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HOyVNTIKEG POTTEG TWV NAEKTPOVIWV TTOU TTEPICTPEPOVTAI YUPW ATTO £vVa ATOWO,
emeIdn £xouv dIAPOPOUG TTPOCAVATOAIOUOUG, aAAnAoavaipolvTal, JE OTTOTEAE-
OMa CUVOAIKG TO ATOPO VA PNV €XEI AYVNTIKA POTTA ) va €XEI o uavTn.

7

Mmep

Zxnua 6.10. Mayvntikr) potri nAekTpoviou AGyw I0I0TTEPICTPOPNS

Ta nAekTpdVIa, OUWG EKTOG ATTO TNV TTEPICTPOYIKN) Kivnon TTOU €KTEAOUV
yUpw a1rd TOV TTUPAVA, TTEPICTPEPOVTAI Kal yUpw aTTd TOV €aUTO TOug (Spin)
AOYW TNG idlag TTEPIOTPOPNS TO NAEKTPOVIO EXEI Pia ETTITTAEOV PAYVNTIKA POTTH.
Av 0 apIBPOG Twv NAEKTPOVIWVY Tou atoPou gival APTIOG, N GUVOAIKN PayvnTIKN
POTTA TWV NAEKTPOVIWV TTOU OPEIAETAI GTNV IBIOTTEPICTPOPN TOUG, €ival Undéy,
emeIdf) o€ €va ATOPO 01 PJayvNTIKEG POTTEG TWV NAEKTpOViwv gival avd duo
avTifereg. OTav 0 apiBudg Twv nAekTpoviwv gival TePITTOG, TOTE N CUVOAIKA
HayvnTIKr poT1Th €ival didgopn Tou undevog Kal ion Pe TN JayvnTIKY POTIH TOU
HOoVAPOUG NAEKTPOViOU.

H ouvoAIKr} gayvnTIKr) pOTIr €VOG ATOUOU, £QOCOV UTTAPXE!, OPEIAETAI KUPIO
OTNV IBIOTTEPIOTPOPI] TWV NAEKTPOVIWV.

H tTapoucia opiouévwv UANIKWY TTNPEACEl TNV €VTOON TOU PAyVvNTIKOU TTEDI-
ou. lNa Tapddeiypa, av n €vracn Tou hayvnTikou TTediou O0TO ECWTEPIKO PEUNA-
To0QOpPOU oCWANVOEIdOUG, gival B, OTav 0TO E0WTEPIKO UTTAPXEI KEVO , OTAV TOTTO-
0eTnBei WG TTUPVAG KATTOIO UAIKO, TOTE N £VTAOT TOU PayvnTIKOU TTediou aAAACEl
Kal TTaipvel GAAN TiuA B.

a MayvnTikr diatrepatdTnTa £vOG UAIKOU OVOUAZeTal TO TTNAIKO TNG £VTAONG
TOU PayvnTIKoU TTediou OTO E0WTEPIKO PEUPATOPOPOU TWANVOEIBOUG, 6Tav OTO
EOWTEPIKO TOU UTTAPXEI TO UAIKO, TTPOG TNV £viaon TOU payvnTikou TTediou O0TO
E0WTEPIKS TOU iBIOU CWANVOEIBOUG, OTAV OTO E0WTEPIKO TOU UTTAPXE! KEVO.
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B
== 6.8
M B, (6.8)

H payvntikA diatrepatdtnta ival adidotato péyebog,dnAadn kabapds «aplb-
MOG».

Ta uAIkd oTa oTtroia P>>1 ovoupddovTtal oIdnpouayvnTiKd, gKeEiva oTA
omoia u>1 mapapayvnTikd Kal eKeiva oTa otroia u<1 Srauayvnrika.

6-11. Z10npopayvnTIKa VAIKa

Ta o1dnpopayvnTIKA UAIKG TTapouaiddouV IDIAITEPO evRIAPEPOV YIATI XpNOIHOo-
TTOI0UVTAl WG TTUPHVEG TTNVIWV KAl JETOOXNMATIOTWYV. ETTiong XpnoigoTtroiouvTal
yIa TNV KATOOKEUA MOoVihwV payvnTwy. Ta o1dnpouayvnTika UAIKG atroTeAouvTal
atod droua TTou €xouv payvnTik potmA. O1 gayvnTIKES POTTEG TWV ATOPWY TWV
o10NPOMAYVNTIKWY UAIKWY ATTOKTOUV TTAPONOIO TTPOCAVATOAIOUSG OKOMN Kal JE
TNV €Midpacn acBevwv €CWTEPIKWY PayvNTIKWVY TTEdiwy, Tov OTToio diatnpouv
KOl JETG TNV OTTOPAKPUVON TOU €CWTEPIKOU PayvNTIKOU TTEdioU. ZTOV TTPOCA-
VATOAIOHO TWV MOYVNTIKWV POTTWYV, TTOU TTOPAUEVEI, OQEIAETAI N MOVIUN
MOYVATION TWV G1I0NPOUAYVNTIKWY UAIKWV.

210 O18NPOMayVNTIK& UNIKA UTTAPYXOUV TTEPIOXEG OTIG OTTOIEG Ol HAYVNTIKEG
POTTEG TWV ATOPWV £XOUV ToV id10 TTpocavatoAioud. O1 TTEPIOXEG AUTEG OVOUA-
Covtal repioxéc Weiss. O1 treploxég Weiss €xouv 6ykoug trepitrou 1072 éwg 108
m3 kai Trepiéxouv 10" éwg 10%" dropa.

Otav dev uttapxel CWTEPIKO PayvNTIKO TTEDIO, 01 JAYVNTIKEG POTTEG TWV TTE-
ploxwv Weiss £€xouv Tuxaio TTPOCAVATOAIGHUO OTO XWEO Kal YI' auTd TO UAIKO Oev
EXEI HayVNTIKEG 1810TNTEG. Me TNV £TTIdpaCN £CWTEPIKOU PAyvVNTIKOU TTEdiOU EvTa-
ong By, o1 payvnTikEG poTréG Twv TrepIoxwv Weiss apyifouv va TTpooavaTolio-
VTl KOTA TNV 8IEUBUVON TOU €GWTEPIKOU PayvNTIKOU TTEdIOU Kal TO UAIKO ATTOKTA
MayvnTIKES 1010TNTEC. Méoa 0TO UAIKO n OAIKA évTaon Tou payvnTikou Trediou
eivar ion pe 1o GBpoIcua TNG £VTAONG Tou £CWTEPIKOU PayvnTIKOU TTEdIOU Kal TOU
payvnTikoU TTediOU TTOU TTPOKUTITEI OTTO TOV TTPOCAVATOAICHO TWV HAYVNTIKWY
pPOTTWV TwV TTEPIoXwV Weiss, OnA.

o
1l
ol
+
o

(6.9)
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6mou B n €vTaon Tou OUVOAIKOU PayvnTIKOU TTESIOU OTO E0WTEPIKO TOU UAIKOU,
B n €vTaon Tou e§WTEPIKOU PayvnTIKOU TTEdiou Kal B n éviaon Tou payvnTikou
mrediou TTOU o@eiAeTal OTIG TTEPIoXEG Weiss.

L =
o D —_ o - o~ >
/ e —
\x'\‘— - —_ o - - >
\/ — - o S o —
— e —_ o - o -
P //\ e e T S
) B) S

2yxnua 6.11. a) MNepioxéc Weiss B) lNepioxés Weiss, orav utrdpyel e§wTepiké payvntiko medio

O 1POTTOG hayVATIONG €VOG O10NPOUAYVNTIKOU UAIKOU @QAiVETOI TTAPACTATIKA
oTo d1dypauua Tou BPOXoU UoTEPROEWS (ZX. 6.12).

Bm

<}

Zxnua 6.12. Booxog uoTepnoswe aidnpouayvnTikou UAIKOU

To UAIKO apxika &ev €xel payvATion (onueio O Tou dlaypdpuarog). Me tnv
epapuoyn €&wTepIKOU PayvnTIKOU TTedIOU OI HayvNTIKEG POTTEG TWV TTEPIOKWV
Weiss apyifouv va TTpocavaToAifovTal UE ATTOTEAEOHA VO EPPAVICETAI JayvNTIKO
medio éviaong B, TTou o@eideTal 010 UAIKG. KaBuwg n B, au¢avel, augdvel kai n B,
MEXPI TOU onueiou a, OTToU TTEPYETAI KAl KOPOG TTEpaITEPW dNAQdK augnon Tou
B, 0ev em@épel avtioToixn augnon Tou B,,. Autd cupBaivel yiati 0TO o UTTAPXEI
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TANPNG TTPOCAVATONIONOG TWV PayvnTIKWwy TTeploxwy Weiss. AKoAoUBwG, PEl-
wvouue TNV TIPA Tou B,. AuTo TTpoKaAEi avTioToixn peiwon Tng B, 6Tav Ouwg n
B, pndeviletal (onueio B), n B,, €ival didpopn Tou Pndevog. Ze autd akpIfwS To
QAIVOPEVO OQEIAETAI N TTAPAPEVOUCA JAYVATION TWV O10NPOUAYVNTIKWY UAIKWV.
AKoAoUBwWG aAAGloupe TN OPA TOU EEWTEPIKOU PayvNnTIKOU TTediou Kal augdvou-
Me oTadlokd TNV €vTaaor] Tou: auTo £XEl WG ATTOTEAECHA TNV WEIWON TNG TIMAG TOU
B,, apOoU oI payvNTIKEG POTTEG TWV HAYVNTIKWYV TTEPIOXWV TEIVOUV VA TTPOCAVATO-
ANoBouv katd TNV avTiBeTn QopPAd. £T0 ONUEIO ¥ O TTPOCAVATOAMICHOG TWV JayVvn-
TIKWV POTTWV gival Tuxaiog Kal eTTouévwg B,,=0. H Trepaitépw augnon tng TIuAg
B, KaT1d TNV apvnTikr @opd TTpoKaAei aug¢non Tng B,, katd Tnv idia opd £wg 1O
onueio 6, 6tTou gpavieTal TTAA KOPOG.

6-12. Auvaun Laplace

Ortav évag peupato@opog aywyog Bpebei péoa oe payvnTikd 1edio dEXETAI
TNV €Midpaon duvaung, n otroia ovopdaletal duvapn Laplace. H duvaun Laplace
ATTOTEAEI TN CUVICTAUEVN TWV OUVAPEWY TTOU OOKEI TO PayvnTIKO TTEdI0 OTOUG
KIVOUNEVOUG NAEKTPIKOUG (POPEIC TTOU CUVIOTOUV To pelpa. MapoTi n duvaun
Laplace aokeital o€ peuuatopopo aywyod oTToloudATIOTE OXAMATOG, O OTT0I0G
Bpioketal péoa ae payvnTikG medio, Ba peAeTnBei N €1dIKA TTEPITTTWON, TTOU €U-
BUYPAPPOG PEUPATOPOPOG aywYOS PBPICKETAI HECT OE OPOYEVEG MAYVNTIKO TTE-
Oio. Av 0 aywyog €xel uRKog ¢, diappéeTtal atrd pelua éviaong | kal oxnuaTicel pe
TIG DUVAMIKEG YPAPHEG TOU PayvnTiIKoU TTediou ywvia 8, 101 n duvaun Laplace,
TTOU AOKEITAI OTOV aywyo £XEL:

a) AieuBuvon KABeTN OTO ETTITTESO TTOU OPIdETal OTTO TNV £VTACTN TOU PayvNTI-
KoU TTediou Kal Tov aywyo.

B) Popd TéTOIa WOTE, N KATELBUVON TNG dUVANNG, N KATEUBUVON TNG £vVTaong
TOU payvnTikoU TTediou Kal n oUPBaATIKh @opd TOU PEUUATOG VA OTTOTEAOUV BEEI-
60TPOPO CUCTNHO AZOVWV.

y) Métpo trou divetal atrd Tn oxéon:

F.=Bl/-nub (6.10)

6tou B n évraon Tou payvnTikoU TTediou.
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Zxnua 6.13. Aovaun Laplace o€ euBUypauuo peuparopopo aywyo

O1wg tpokuTITeEl atmd TN oxéon (6.10), 6Tav 0 aywyog civalr TTapdAAnAog
TPOG TIG SUVANIKES ypauuég (6=0°) n duvaun Laplace eivai F, =B | £ - nu0 =
Bl /7 -0=0.0tav o aywyog ival KABETOG OTIG SUVANIKES YpauuéS (6=90°) n
duvapn Laplace €xel yétpo FL =B | £ nu90° =

F=BI/ (6.11)
|

F

Zxnua 6.14. [Mpocdiopiouds NS eopds tng duvaung Laplace. To 0eéi xépr avarmrapiota
oeéidoTpoo auotnua aéévwv

6-13. MayvnTikn pon

210 OoXNMa 6.13 @aiveTal pia vontr €TTITTEDN ETTIQAVEIQ S, HECA O OUOYEVEG
MayvnTIKO TTEDIO.

Q OpiCeTtal wg PayvnTIKR por, n otroia dIEpXETAl ATTO £TIQAVEIA S TO YIVOUE-
VO TNG €VTOONG TOU PayvnTikou Trediou, €TTi TO EUPABOV TNG ETTIPAVEIOG, ETTI TO
OUVNUITOVO TNG ywviag TTou oxnuaTifeTal ammd TNV KABETN aTnV ETTIPAVEIA KAl
TNV £VTOGOTN TOU PayvnTiKoU TTediou.
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® =B S ouvB (6.12)

H payvnTikr por] YTropei va oploBei YEVIKOTEPO O€ AVOUOIOYEVEG HAYVNTIKO
edio, aAAG yia Adyoug aTtTAouoTeuong TTPOTIMABNKE va d0B¢gi 0 OpICPOG TNG yia
OMOYEVEG HayVvNTIKO TTEDIO, XWPIC ONUAVTIKI KATAOTPATAYNON TNG YEVIKOTNTAG.

.
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Zxnua 6.15. Mayvnrikn pon mou diépxeTal arrd miTedn Em@aveia

H povada tng payvntikAg pong, oto S.1 gival o 1Wb (1 Webber). O opioudg
Tou 1 Wb Ba 606¢i o€ emtouevn mapdypago. Ao 1o 1 Wb opiletal To 1 Tesla wg:
1T=1Wb-m2

6-14. MayvnTikn emaywyn

2TIG TTPONYOUMEVEG TTAPAYPAPOUG AUTOU TOU KEPAAQIOU HPEAETABNKE, TTWG
dnuioupyeital payvnTikd Tedio aTTo KIVOUUEVA QOPTIO. ZTIG ETTOPEVES TTapaypd-
POouUG Ba peAETNBEl TTwG Eva payvnTikG TTedio YTTopei va dnuioupyAoel éva nAe-
KTPIKO TTEdiO.

O AyyAog Michael Faraday kai o Apepikavog Joseph Henry, epyalduevol
avedptnTa, £0€IEAV TTEIPAPATIKG TTWG VO HAYVNTIKO TTEDIO £TTAYEI pEUPA O€ Eva
KUKAWUQ.

HAekTpIKG TTEdi0 PTTOPEl Va dnuioupynBei atmd payvnTikd 1Tedio e duo Tpod-
TTOUG,

a) Mg Tnv Kivnon evog aywyou p€oa o€ XPOVIKG oTabepd payvnTikod tedio,

B) Mg tn dnuioupyia NAEKTPIKOU TTESIOU ATTO XPOVIKA PETABOAAOPEVO payvn-
TIKO TTEIO.
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MNa TNV KaAUTEPN KaTavonon Twv TTapaTrdvw Ba TTeplypa@ouyv Tpia TTEIpdua-
Ta OTA OTToIa QaiveTal n dnuioupyia peUPATOG ATro PayvnTiké TTedio.

<

U R—

FraABavoueTpo

FaABavoueTpo

Zxnua 6.16. Orav o pyayvATng Kiveirtar mpog 1ov BP0 N amouakpUveTal aré auTtov 10
yaABavoueTpo ammokAivel og avTiBeTes KaTeUBUVOEIS

210 OoXNua 6.16 @aiveral cUpUATIVOS BPOXOG, O OTI0IOG €ival CUVOEUEVOS OE
yoABavoueTpo. To yaABavOUETPO apXIKG €xel €voeign undév. Otav évag payvr-
NG KIVEITal TTPOG Tov BPAX0, N BEAGVN Tou YOABAVOUETPOU ATTOKAIVEI, TTOU ON-
Maivel 611 0 Bpdxog dlappéeTal atmd pevpa. H ammokAion Tng BeAdvng uttdpxel
MOvo OTav KiveiTal o payvAtng. OTtav o payvrTng amopakpUuveTal atrd Tov Bpoxo
n BeAdvn atrokAivel TTAAI aAAG o€ avTiBeTn KateuBbuvaon.

Zxnua 6.17. O Bpoxoc diappésral amrd peUUa KaBwe Tapauop@wVeTal
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210 OXAMA 6.17 0 eTmiTTed0G CUPUATIVOG BPOXOG €ival ouvdEUEVOG e YaABa-
voueTpo. O Bpoxos PpiokeTal YEGa o€ OPOYEVEG payvnTIKO TTEdio, TOU OTToioU
n évraon ival kaBetn oTo emmiredo Tou Bpodxou. O Bpdxog oTadiakd TTapapop-
QuwveTal €wg OTou TO eUPRadOV Tou yivel undév. Ooo dlapkei N TTapaudPPWan
Tou Bpdxou n BeAdvN Tou yaABavouETpou atrokAivel, TTou anuaivel 611 0 BPOXog
dlappéeTtal atTd peljua.

TTEPIOTPOPN

FaABavouetpo

2xnua 6.18. To oupuarivo mAaicio, KABWC TEPIOTREQPETAI HECA TTO UAYVNTIKO TTEDIO
olappésral arrd peuua

270 OoxXNua 6.18 cupudTivo TTACICIO OTPEPETAI PECA OE OPOYEVEG HAYVNTIKO
1edio. Ooo 10 TTACiCIO TTEPIOTPEQPETAI, N BEAOVN TOU YOABOVOUETPOU OTTOKAIVEI,
dpa 1o TTAdicio dlappéeTal aTtd peUa.

Ti koIvo onpeio uttdpxel ota TTapamadvw Teipduara; O Faraday diatrioTwoe
TTWG TO ETTAYWYIKO PEUUA UTTAPXEI EQOCOV PETARBAAAETAI N PayvnTIKY Por. Zu-
YKEKPIPEVA OTO TTPWTO TTEIpAUA, KABWS 0 payvATNG TTANCIACEl OTOV CUPPATIVO
OAKTUAIO, METARAAAETAI N EvTAON TOU YayvnTIKoU TTediou n OTToia UTTAPXEl OTA
onueia TNG emM@AveIog Tou dakTUAiou. ZUP@wva Pe Tn oxéon (6.12) pyeTaBdA-
AETAI KAI N PJayvNTIKA por] TTou TTeEpVA atrd Tov OAKTUAIO. 2TO OEUTEPO TTEIPANQ
KaBwW¢ TTapaPop@wWVETal 0 CUPUATIVOG BPoxog, HETABAAAETAI TO euBaddv TNG
emM@aveiag Tou, dpa PeTaBAAAETAI KOl N HAYVNTIKA PONA. ZTO TPITO TTEipaPa, ETTEI-
On 10 TTAQiCI0 TTEPIOTPEPETAI HETABAAAETAI KOI N Yywvia B, TTou oxnuatifetal ammd
TNV KAOETN OTO TTAQICIO KAl TNV £€vTOON TOU PJayvnTIKOU TTEdiOU, ETTOUEVWG HETO-
BAAAeTaI KOl N payvnTiKA por). To @aIvouevo autd ovouAZeTal NAEKTpoUayvnTIKNA
ETAYWYN. ZUYKEKPIPEVA:

Q HAekTpopayvnTIKA ETTAYWYI OVOUACZETAI TO PAIVOUEVO KATA TO OTTOIO E-
@avigeTal NAeKTPEYEPTIKN dUvaun, 6Tav HETARBAAAETAI N HayvNTIKA Por.
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6-15. Nouog Faraday

O Faraday katd@epe TTPWTOG va dIATTIOTWOE! TTEIPAUATIKA, ATTO TTOIOUG TTa-

PAYOVTEG €CAPTATAI N TIMA TNG NAEKTPEYEPTIKAG dUVAUNG (ETTAYWYIKNG TAONG).
2Uh@wva Pe 1o vopo Faraday:

Q H emaywyikr nAeKTPEYEPTIKA dUVAUN, TTOU AVATITUCCETAI O’ €va KUKAWPG
givar avaAoyn Tpog 10 pUBPOG PETABOAAG TNG HAYVNTIKAG PONG, TTOU TTEPVAEI ATTO
TO KUKAWWQ.

_=.h0 (6.13)
At

H etTaywyIkf nAEKTPEYEPTIKA dUVAUN, TTOU ETTAYETAI OE TINViO, TO OTTOIO £XEI
n OTTEipEG €ival:

E, =-n— (6.14)

To peiov oTig oxéoeig (6.13) kai (6.14) ogeileTal oTOV KAVOVA TOU Lenz., oUp-
PWVa UE TOV OTTOIO TO ETAYWYIKO PEUUA EXEI TETOIA QPOPA, WOTE va avridpd aTa
aiTia, TTOU TO TTPOKAAOUV.

Ao Tn oxéon (6.13) opileTal wg povada TnG payvnTikig pong 1o 1 Webber.
Wb =1V -s

6-16. Kivnon euOuypaupou aywyou o€ HayVvNTIKO TIEdio

Emraywyik NAekTpeyEPTIKY dUvVaun ep@avidetal o€ KABE aywyo, TTou KIVEITaAl
oe payvntiko medio. OTwg gaivetal oto oxXANa (6.19), eubUypaAPPOG aywyos
MrKouG |, KIveiTal 0€ OpoYeVEG payvnTIKO TTEdio Eviaong B, pe TaxUTNTO U KGOE-
TN OTNV £VTOON TOU PAyvNTIKOU TTEdIOU Kal TOV aywyo. 2ToV aywyo eugaviceTal
ETTAYWYIKA NAEKTPEYEPTIKY dUvVAN, TTOU diveTal ATt TN oXEon:

E=Bu/ (6.15)
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Zxnua 6.19. Aywydc Tou KIVEiTal o€ uayvnTiko Tedio eugavilel eraywyikn 1aon

TNV TTEPITITWON TTOU N TaXUTNTA TOU aywyou oxnuaTticel ywvia 8 ye 1ig duva-
MIKEG YPANMPEG TOU TTEDIOU N ETTAYWYIKN TAON diveTal atrd Tn oxEon:

E=Bu/nub (6.16)

6-17. Eqappoyég

Epappoyn 1n

ZwudaTio Qépel popTio g=2mMC Kai KIVEITAI O€ OPOYEVEG PayvnTIKO TTEdio EvTa-
ong B=2T pe otabepn TaxUTNTA KABETN OTIG OUVAUIKEG YPAMMEG TOU TTEDIOU. 2TO
owuaTio aokeital atrd 1o Tedio duvaun F =4 - 103 N.

a) Na oxedlaobei n duvapun F.

B) Na utroAoyio0¢i To HETPO TNG TAXUTATAG TOU OWHATIDIOU.

Auon
a) H duvaun gival KA0eTn oTnV TAXUTATA KOl TRV €VTOON TOU hayvnTikou TTedi-
ou. H @opd tng TTpoadiopideTal atrd Tov Kavova Tng OegIag XeIpog (2x.6-1), oT1o
OAKTUAO TTOU avTIOTOIXEI OTO |, avTiIoToIXNBEI N KaTeEUBUvVON TNG TaxUTNTAG. ZU-
vBwg Ta oxfuata kataokeudlovTtal dIBIACTATA. € QUTA TNV TTEPITITWON KAOE
didvuopa, TTou gival KABeTo oTO €TiTTEDO OXEDIAONG, TTAPICTAVETAI GAV UIKPOG
KUKAOG. Av N ¢opd Tou gival TTPOG TOV AVAyVWOTN TOTE TOTTOBETEITAI GTOV KUKAO

TeAeia, av gival avTiBeTn ToTTOOETEITE £Vva X.
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B) H oxéon tmou divel Tn duvaun Lorentz givai:

_F _ 4-10°N _,.m
F=Bugq=>u=—=U=——F->U=1—
Bqg 2T2-10°C S

Epappoyn 2n

EuBuypaupog aywyog diappéctal atrd pevua 1=2A. Ze onueio A Tou payvnTi-
KoU trediou Tou aywyou n évraon eival B =4 - 10° T. Nooo atréxel To A atmd Tov
aywyo; Aivetal gy = 41 - 107 Vs .

Am

Auon

H évtaon Tou payvnTikou 1rediou oTo A diveTal attd Tn oxéon:

| 41710 Vs 2A
Mo — A

= == =r= m =r=10"m.
21" 21B 21m4-10°T

Epappoyn 3n

270 KEVTPO PEUNATOPOPOU KUKAIKOU aywyou akTivag r=0,1m n évracn Tou
MayvnTikoU trediou gival B = 41110°T. O aywyog éxel avriotaon R=10Q. Na uTro-
Aoyic0o0v:
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a) H évraon Tou peuuaTog TTOU dIappEEl TOV Ay wYO.
B) H T1don 1Tou e@appoleTal OTOV aywyo.

Aivetal pg =41 - 107 X—S

m
Auon
H évtaon Tou payvnTikoU 1Tediou 0TO KEVTPO TOU aywyou Eival:
-6
B:“_0'2>|:Bzr:>|=4"1° T-2\~/O,1m:>|=2A.
2r Ho 4107 =
Am

H tdon 6a civar:

V=IR = V=2A-10Q = 20V.

Epappoyn 4n

210 akpa Trnviou uttdpxel Taon V=10V. To Trnvio £xel uikog I=2,5cm, kai n =
100 oTreipeg. H évraon Tou payvnTIKoU TTedioU OTO E0WTEPIKO TOU TTRviou gival B
= 4110° T. Na uttoAoyioB¢i n avrioTacn Tou TTnviou.

Aivetal g, = 41 - 107 E
Am

Auon
H évtaon tou payvnTtikou TTediou OTO ECWTEPIKO TOU TTNviou diveTal atrd TN
oxéon:

B/ . 4ml0°T2,5-10%m

n
B=p)-=1=—=1 =2,5-10%A
¢ Hon 4107 VS 100
m
H avtioTtaon Tou TInviou eivai:
R:!:R— 10V =400Q

| © 2.5.102A
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Epappoyn 5n

KukAIKA ouppdTivn otreipa €xel aktiva a = 0,1m kai diappéetal amd peUpa
évraong | = 0,11 A. a) Na oxedlaoBei n payvnTikry pot TnG otreipag. ) Na
uTTOAOYI06E€i TO PETPO TNG JAYVNTIKAG POTTHG.

Auon
a) H payvnTikn potrh €xel dieuBuvon KABeTn oTo TTiITTEdO TNG OTIEIPAG KAl
@opa T Yopd TTou TTpoxwpPdEl deEIGOTPOPOS KOXAIOG KABETOG OTO £TTITTESO TNG
OTIEIPAG , O OTTOI0G OTPEPETAI OTTWG TO PEUMA.

- | =

B) To péTpo TNG payvnTiKAG POTTAG SiveTal atTd TN OXEON:
p=1-S (1)
To gpBaddv kKUKAou, 6TTWG gival yvwaoTd, 0€ oUVAPTNON YE TNV OKTiva gival:
S = ma? (2)
A6 TIG o)€aeig (1) kai (2) ouveTTdyeTal:

p*=1-1ma?2=0,1mA - 17-0,12m? = 0,01 Am?

Epappoyn 6n

EuBuypappog aywydg diappésTtal amod pelpa évraong | = 2A kai gival To-
TTOBEeTNUEVOG PECO O€ OpoyevEG ayvnTikG TTedio évraong B=2T kdbeta oTIg
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OUVAMIKEG YPOUUEG. 2TOV aywyd aokeital duvapun F=2N atré 1o 1edio. lMoio €i-
val TO UAKOG Tou aywyou;

Auon
O aywyoég péoa oTo payvnTiko 1edio dExeTal TNV £TTidpaon duvapng Laplace,
TNG oTToiag To PETPO gival:
F 2N

F=BlI/{=/{=—=/¢{=———=0,5m
Bl 2T2A

Epappoyn 7n

EUkauTrTo oUpua €xel TN Jop@n €TITTEDOU Bpoxou, BpioKeTal HECA O€ OUO-
YEVEG PayvnTIKO TTedio évraong B=2T pe 10 €TmiTredo TOU KABETO OTIG SUVAMIKEG
YPAPUES. To CUPUO TTOPAPOPPWVETAI E TETOIO TPOTTO WAOTE N ETTIPAVEIA TOU VO
METABAAAETOI e OTOBEPS pUBUO. ApxIKa TO eUBadov Tou gival S, = 0,3m? kal o€
xpovo At=2s yivetai S,=0,1m?2. Téon cival n emaywyikA NAEKTPEYEPTIKA dUvaun
TTOU gp@aviceTal;

Auon
H emmaywyikn Tédon divetal atrd TN oxéon:

AD
E=-— 1
At (1)

H peTaBoAn Tng payvnTIKAG ponig ivai:

ADP=0, -0,
®, =BS, = A®=BS, - BS, = A®=B(S,-S,) (2)
®, =BS,

A6 Tig oxéoelg (1) kal (2) = E= —W =

2T(o,1m2 -o,3m2)
E=- = 20pV
2s
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Eqpappoyn 8n

Aywyog punkoug £=1m, BpiokeTal JEOO 0€ OPOYEVES PJayvnTIKO TTEdIO £vTaong
B=2T. O aywydg cival KGBeTOg OTIG OUVAUIKEG YPOAUMES TOU PayvnTiKou TTediou
Kal KIVeiTal ue oTabepr TaxuTNTa, N OTToia €ival KABETN OTIG OUVAUIKES VPO HEG.
210 GKPa TOU aywyou eugavicetal Taon V=2V. lNolo gival To JETPO TNG TaxUuTnTag
TOU;

Auon
H eTaywyikr Tadon 1ou egavidetal ota dkpa Tou aywyou eivai:
V=Bul=u= l:>u= 2V _qm
B/ 2T1m s

6-18. MpoBAnpara mpog AUon

1° SwydTio, éxel g=-10mC Kai KIVEiTalI JE0A GE OHOYEVEC HayVNTIKO TTEdiO pE
oTaBepn TaxuTNTa U = 10m, n otoia oxnuartiel ywvia 6=30° pe TIg duva-
s

MIKEG ypauMES Tou TTediou. To owpartidlo déxetal duvaun F=0,01N atrd 10
medio.
a) Na oxediacBei n duvaun Laplace 1Tou déxeTal TO CWHATIO.
B) Na utroAoyioBei To péTpo TG £€vTaong Tou JayvnTikou TTediou.
(0,2T)

2° 2WwHaTidIo KIveiTal e TaxUuTNTa U = 5M MEOoa o€ OPOYEVEG PAYVNTIKO TTEDIO
S

évraong B = 0,1T, k@BeT1a oTI¢ OUVAMIKES ypauMES. H dUvaun TTou dEXETAI TO
owparTio gival F=0,02N. NMéoo @opTio pEPEl TO TWHATIOIO;
(0,04C)

3° Avo euBUypappol TTapdAAnAol aywyoi A kai B, diappéovTal ammd pedua-
Ta evtacewv |, = 1A kai [,=2A avrtioToixa. H amméotaon Twv aywywv ivai
r=2m. Na utroAoyioBei n évraon Tou payvnTikou Trediou o€ onueio N, 10
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4°

50

60

70

80

OTTOI0 BPICKETAI AVANECT OTOUG aywyous Kal atréxel d = 1,6m atrd Tov A.
AiveTal yo = 471 - 10'7£.
Am

a) Otav Ta pevpaTta TTou dlappEOUV TOUG aywyoug gival oJOPPOTTa.
B) Otav eivar avtipportra.
(8,75- 10" T, 1,125 - 10°T)

Auo euBUypaupol aywyoi A kal B atréxouv katd r=0,5m kai diappéovTal atrd
ouoppoTtra pevpata evrdoewv L,=3A kai I,=12A. Na eupebei n atréoTaon on-
peiou N a1mé Tov aywyo A aTov OTToi0 N €vTaon Tou PayvnTiKoU Trediou gival
HNOév.

(0,1m)

KukAIKOG aywydg dlappEeTal atro peupa 1=2A, oTTOTE GTO KEVTPO TOU N £VTa-
on Tou payvnTikou trediou gival B = 0,04mT. lNoio eival 1o eupaddv Tou ayw-
you;

(104113 m?)

AUO CUPPATIVOI OUOETTITTEDOI OPOKEVTPOI KUKAIKOI QyWwYOi €XOUV OKTIVEG Fy =
10cm kai r, = 5cm avrioTtoixa. O1 aywyoi diappéovTal ammd oudppoTTa peU-
poTa evidoswy |, = 2A kal |, = 5A. Na uttohoyioBei n évraon Tou payvnTtikou
TTEdIOU OTO KEVTPO TWV BAKTUAIWV.

(2,4-10°m T)

Mnvio éxel n = 100 oTreipeg Kal PAKoG £ = 2,5cm. To 1rnvio diappéeTal Ao
pevpa évraong | = 0,1 A, omrdte N évTaon Tou hJayvnTiKkou TTedioU OTO E0WTE-
pIKO Tou TTNViou gival B =0 ,161TT. 'Exel To Tnvio TTuprva; Av €xel, TToon eivai
n HayvnTikn diammepaTdTNTA TOU UAIKOU ATTO TO OTTOIO €ival KOTOOKEUOOE-
VOG O TTUPAVOG;

(1000)

Me 11éon Téon TTPETTEl va TpopodoTnBei TTnvio, To otroio £xel 10 om’ waoTE

OTO €0WTEPIKO TOU va dnuioupynBei payvnTiko medio pe éviaon B=0,1T; Av
OTO €E0WTEPIKO TOU TTNViou TOTToBeTNBEI TTUPAVOG PE PHayvNnTIK SIATTEPATO-
™Ta u = 1000, TTo10 TTPETTEI VA €ival N TAON TPoPodOaiag,waoTe N €viaon
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90

TOU payvnTikou TTediou va Trapapeivel n idia; H avriotaon tou mTnviou givai

R=100Q.
25000, 25,,
T T

Mnvio atmd xaAkivo ouppa £xel n = 1000 oTreipeg, PAKOG £ =1m Kal Tpo@o-
ooteital atro taon V = 10V. H évraon Tou yayvnTikou TTediou OTO ETWTEPI-
KO Tou Trnviou gival B = 0,11 T. To xdAKIvo oUpua atrd TO OTT0IO €ival KaTa-

OKeuaaouévo To Trnvio éxel avrtiotaon R* = 0,01 9 oo gival To PKog Tou
m

XGAKIVOU OUPUATOG;
(4m)

1 0° Terpaywvo cuppdtivo TTAaicio SiappéeTal ammd pelpa 1=2A, oTdTe aTTO-

KT& ayvnTikA potrr) u° =2Am?2. Na uttoAoyioBei To ufikog TnG TTAEUPAG TOU
TTAaIoiou.
(1m)

1. 1.° Opboywvio cupudTivo TTAicio pe SiaoTdoeic a=0,1m kai B=0,2m, TTPOKEI-

TQI VO XPNOIPOTIOINBEl WG JayvnTikG diTToAO PE JayvnTIKA poTrA W' = 4Am?.
To oUppa atTd TO OTTOIO €ival KATAOKEUATPEVO TO TTAQICIO €XEI AVTIOTAON

avd povada pnkoug R =1 9 Me TTéon Téon TTPETTEI va TpoPodoTnBEi TO
m

TTAQioI0;
(2.4V)

12° TeTpdywvog cupudTivog aywyog pe TTAeupd a = 0,1m Bpioketal yéoa o€

OMOYeEVEG payvnTIKG TTedio évraong B, = 2T, pe 10 €mmMiredo Tou KABETO
OTIG QUVOUIKEG YPAUMEG. H évTaon Tou PayvnTIKOU TTEdIOU EAATTWVETAI PE
oTaBepd pubud kal oe xpoévo At = 103 s undeviletal. Na uttoAoyioBei n
ETTAywyIKA Tdon TTou gu@avifeTal GTo Trnvio.

(20V)

13°510 eowTEPIKO owANvoeldoUg BpiokeTal CUPUATIVN OTTEIPA, PE TO ETTITTE-

00 TnG KABeTo OoTOV GEOoVa TOU CwANVoEIdoUG. H oTreipa £xel avtioTaon
R, = 0,41Q kai diatou S = 2cm?. To cwAnvoeldég, €xel n = 1000 oTrei-
peg, uNkog ¢ = 0,2m kai dlappéeTal atmod pevpa |, = 2A. To pelua Tou Ow-
ANVoEIBOUG PeEIWVETaI e OTABEPO pubuod oe |, = 1 A o€ xpodvo At = 1ms.
Na utroAoyioBei To eTTaywyIKG peUua TTou dlappEEl TN OTTEIPQ.

(1TmA)
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14° Terpaywvo ouppdTivo TIAGioIo £xel TTAEUPG o = 0,2m Kai SiappéeTal aTd
pevpa | = 2A. To mTAaiolo BpiokeTal péoa o€ opoyeveég payvnTikG Tedio
évraong B = 1T. O1 duvapikég ypaupég Tou Trediou eival KABeTEG OTO £TTi-
1ed0 Tou TTAaIciou. Na uttoAoyioB¢gi N cuvoAikr) dUvauN TTOU QOKEITAI OTO
TTAaiolo aTré 1o Tredio.

(0)

15° 0pigdvrioc €ubUypappoc éxel pAkoc ¢ = 1m Kai SlappéeTal atmd PeUPa
évraong | = 2 A. O aywydg I00ppoTTEl JEOA O€ OPOYEVEG PayVNTIKO TTEDIO
TOU OTTOIOU Ol DUVAUIKEG YPAUMEG €ival OPICOVTIEG KOl KABETEG OTOV aywYO.
Av 10 Bdpog Tou aywyou gival 4N, va uttoAoyioBei To PETPO TNG €viaong
TOU payvnTikou TTediou.
(27)

1.6° Eubuypapuog aywydg prkoug £ = 0,5m KIVEiTal JE00 G’ OLOYEVES HayVh-

TIKG TTEdi0 hE oTaBepr) TaXUTNTA U = 2 — KGBOETN OTIG DUVAMIKES YPAPMPES
s

TOU TTEDIOU KAl TOV aywyo. XTOV aywyo su@avifetal eTraywyikr tdon V =
0,4V. Na utroAoyioBei n évraon Tou payvnTikou Trediou.
(0,47)

17° Aywyog prkoug ¢ =0,2m Ki-
VEITal TTAVW o0€ TTapAAAnAoug
aywyIUoug odnyoug Ax kal By
ME TaxuTnTa TTAPAAANAN TTPOG R I
Toug 0dnyous. O aywyog ival u
OUVEXWG KABETOG OTOUG 00n-
youg, 0TTwg oT1o oxAua. Ouo-
YEVEG payvnTIKG T1edio TTou
gival kdbeto oTO €TMiTTESO TWV
aywywv éxel évraon B = 1T. Ta akpa A kal B Twv 0dnywv cuvdéovTal e
avTioTdtn R = 2Q, ommdte 0 aywyodg diappéstal atrd pevpa | = 0,2A.
Na utroAoyioBei n TaxuTnTa ToU aywyou.

R wl

2™
S
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NMYKNQTEZ

Eicaywyn

O1 TTUKVWTEG €ivar o1 BIaTAéEIS TToU aTToBnKeUouv NAEKTPIKO poprio. H duva-
TOTNTa ATTOBNKEUONS POPTIOU ATTO v TTUKVWTH £EQPTATAI QTTO T XWENTIKO-
NTa T0U. BAOIKG évag TTUKVWTAS arroTeAsital ammé dUo aywyoUs TTou avape-
0a ToUS UTTAPXE! JOVWTIKO UAIKO. H xwpntikdtnTa evo¢ mmukvwrn e€aprdrai
arrd 70 OXNUA TwV OTTAICUWY, Ta YEWETPIKA TOU OTOIXEIa Kal TO [JOVWTIKO
UAIKG TTOU UTTApXEl QVALECA OTOUS OTTAIGOUS TOU.

O1 TTUKVWTES XPNOIIOTTOIOUVTAI OE TTOIKIAES EQAPLIOYES, OTTWS OTA OUVTOVI-
{oueva KukKAwuara, ata NAEKTPOVIKG QiATpa, aTa cuoThuaTa avapAeéng Twv
QUTOKIVATWVY Kal yIa TNV QITOBNKEUaN NAEKTPIKNGS EVEPYEIQC.

2KOTTOS TOU KEPaAdiou €ival n Karavonon 1wy I0I0TATWY TwV TTUKVWTWYV Kai
TOU TPOTTOU TTOU OUVOEOVTal O€ va KUKAWLA.
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7-1. XwpnTIKoTnTa dywyou

Ta @opTia KATAVEPOVTAI OTNV ETTIPAVEID TOU aywyoU HE TETOIO TPOTTO WOTE
OAa Ta ONEia TNG ETTIPAVEING TOU AYyWYOU va £XOUV To id1o duvapiko. To duvapl-
KO auTd ovopdaletal Suvauiko aywyod.

Q XwpntikoTNTa aywyou ovoudletal To 0TaBepd TTNAIKO TOU (QopPTioU TTOU
PEPEI 0 AywYOG TTPOG TO BUVAHIKO TOU aywyou.

_Q
c=3 (7.1)

Cb

Movada xwpntikétntag ato S.1 civai To 1 Farad. (1F = 17)

To 1F €ival TTOAU peyGAn povada XwpenTikeTNTag. H IM'n yia TTapadeiypa €xel
XwpENTIKOTNTA HIKPSTEPN atrd 1F. Mo To Adyo auTtd oTn TTPAEN XPNOIKMOTTOIOUVTal
utrottoAAaTTAdola Tou 1F, é1twg 10 1mF (102 F), 10 1pF (10 F), T0 1nF (10° F)
kal To 1pF (10-'2F).

H xwpnTik&TNTO £VOG aywyou £CopTATal ATTO:

® ATTO TO OXAMO KAl TA YEWPETPIKA OTOIXEIO TOU aywyou.

e A6 TN @UON TOU UAIKOU PE€CQ OTO OTT0I0 BPIOKETAI O aAyWYOG.

e ATt TNV TTapouadia GAAWY aywywv.

Mpétrel va TovioBei, TTwg N XwpenTIKOTNTA aywyou gival avedpTtntn TG00 Ao
TO (OPTIO TOU aywyou, 600 Kal atrd 10 duvapiko Tou. O AOGyog aQUTWV TWV ME-
yeBwv gival otaBepdg, dnAadn av ueTapAnBei o @optio Ba peTapAnBei kal TO
QuVANIKO £TO1 WOTE 0 AOYOG TOUG Va €xEl OTABEPN TIKN.

7-2. XwpnNTIKOTNTA TIUKVWTN

H xwpnTIKOTNTA TWV aywywy gival dikpr. H attaitnon yia ueyaAlTepES Xwpn-
TIKOTNTEG 0OAYNOE GTO va dnuioupynBolv cuoTAPOTA dUO aywywyV TTOU £XOUV
TTOAU JEYOAUTEPN XWPNTIKOTNTA Kal ovoudlovTal mukvwrég. Or U0 aywyoi TTou
atroTeEAOUV TOV TTUKVWTH OVOPAZovTal OTTAIGLOI KAl OTAV O TTUKVWTAG €ival QopTI-
OMEVOG PEPOUV i00 KATE PETPO POPTIO OAAG Pe avTiBeTo TTPdONUO.

O XwpnTIKOTNTA TTUKVWTH OVOPALZETal TO 0TABepd TINAIKO TOU QOPTioU TTOU
PEPEI O TTUKVWTAG TTPOG TN d1agpopd dUVANIKOU TwV OTTAICUWY TOU.
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C=

<|O

(7.2)

H xwpnTik&TNTa £VOG TTUKVWTH £EAPTATAI:

e ATTO TO OXAMUA TWV OTTAICHWY KAl TA YEWMETPIKA OTOIXEIO TOU TTUKVWTH.

e A1ré TN UON TOU UANIKOU TTOU UTTAPXEI OVANECT OTOUG OTTAICUOUG TOU.

AvaAoya pg TO OXUA TwV OTTAICUWY TOUG, 01 TTUKVWTEG BIOKPIVOVTal O€ ETTi-
TeEdOUG, 0PAIPIKOUG, KUAIVOPIKOUG K.O.

AvaAoya pe To OINAEKTPIKO, TO OTTOIO UTTAPXEI AVANECT OTOUG OTTAIOHOUG dla-
KpivovTal 0€ NAEKTPOAUTIKOUG, XAPTOU, KEPAMIKOUG, MIKAG K.A.TT.

2¢ éva KUKAWPA Ol TTUKVWTEG XPNOIUEUOUV YIa VA aTTOBNKEUOUV NAEKTPIKT)
EVEPYEIQ O€ HOPYPN EVEPYEIOG NAEKTPIKOU TTEDIOU, TO OTTOIO UTTAPXEl aVAUETO
OTOUG OTTAIOPOUG. T va aTrToONKEUOOUV NAEKTPIKN EVEPYEIQ O TTUKVWTEG TTPE-
TTEl va TPO@PodOTNBOUV e TAON, WOTE VA QopPTIoTOUV. MOAIG o1 OTTAIoHOI OuVv-
0eBouv pg Toug TTOAOUG HIAG TTNYAG OUVEXOUG PEUUATOG, EAEUBEPA NAEKTPOVIA
aTTO TOV OTTAIOUO TTOU €ival CUVOEUEVOG PE TOV BETIKO TTOAO (BETIKOG OTTAIONEG)
Ola HEOOU TNG NAEKTPIKAG TTNYAG TTNyaivouv oToVv OTTAICUO TToU gival OUVOEuE-
VOG ME TOV apvNTIKO TTOANO. H PeTATOTTION QUTH ouvexifeTal €wg 6Tou n Tdon
OTOUG OTTAICPOUG TOU TTUKVWTH Yivel ion hE TNV TAon oToug TTOAOUG TNG TTNYNG.
TeAIKG OTO BETIKO OTTAIONO UTTAPXEl EAAEIUPA NAEKTPOVIWY ETTOUEVWG AUTOG
EXEl BETIKO QoPTio, EVW 0 apvnTIKOG OTTAICPAG, OTOV OTTOI0 UTTAPXE! TTEPICOIN
NAEKTPOViwYV, £xel apvnTIKO QopTio. H diadikaoia autr ovouddeTal ¢opTIon Tou
TTUKVWTH).

+Q

FA++ e+

Zxnpa 7.1. KUkAwua @oprions mukvwin



204 ¢ KED®AANAIO 7

+ o+
MukvwTAg

Zxnua 7.2. KOKAwua ekpoptions muKvwrn

Otav o0 TTUKVWTAG atroouvdebei ammd Tnv TNy e€akoAouBei va eival gopTi-
OMEVOG, av OUWG O OTTAICHOI Tou ouvdeBoUV pe aywyo, TOTE NAeKTPOVIA OTTd
ToV apvnTik® OTTAIoUO dla Péow Tou aywyoU PETATOTTICOVTAl OTOV BETIKO OTTAI-
Ouo6 pe atmoTéAeopa T Babulaia Peiwaon Tou @opTiou TwV OTTAICHWY. H yeTaTo-
TTION TWV NAEKTPOVIWV CUVEXICETAI MEXPIC OTOU TO POPTIO TWV OTTAIOCHWY TEAIKA
pNdevioBei. H 6An diadikaoia ovopadeTal EKQOPTION TOU TTUKVWTH.

7-2.1. XwpnTIKOTNTA EMTMESOU MUKVWTNA

Q ETitredog TTUKVWTAG €ival O TTUKVWTHG, TOU OTTOIOU Ol OTTAIOHOI €ival ETTITTE-
0€G METAAAIKEG TTAGKEG.

H xwpnTIKOTNTA TTUKVWTH] TTOU £XEl TTITTEGOUS OTTAICOUG diveTal atro TN OXE-
on:

C=¢, (7.3)

~[

otrou S 10 eUPRAdOV TwWV OTTAICUWY, ¢ n PETALU TOUG aTTOOTACN Kal €, N dInAe-
KTPIKI oTaBepd TOU KEVOU.

OT11w¢ €UkoAa ouvayetal atod Tn oxéon (7.3), N xwpenTiKOTNTA £vOG £TTITTEOOU
TTUKVWTH au&daveTal otav auédvetal 1o eURadOV Twv OTTAICHWY TOU Kal OTAV WEl-
WVETAI N JETALU TOUG aTTOCTACT).

ZNMEIVETAI TTWG Ol OTTAICHOI EVOG TTUKVWTA PTTOPOUV va £XOUV OTTOI08NTTOTE
ETMTTEdO OXAUA. £T0 OoXAUA 7-3 €IKOVICETAI TTUKVWTHG, TOU OTTOIOU Ol OTTAICHOI
gival KUKAOoL.
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2xnua 7.3. Emiredog MUKVWTAS UE KUKAIKOUS OTTAIoIOUS

7-2.2. EvépyEia TTUKVWTA

MNa va @opTioTEl évag TTUKVWTAG TTPETTEI va KATAVOAWBED evépyela TTOU aTTO-
OnNKeUETAI OTOV TTUKVWTA UTTO HOPO®N evEPyElag NAEKTPIKOU TTediou. H evépyeia
auTn diveTal aTro TIG OXEOEIG:

w=21ov (7.4)
2
_1.,2
w=>cv (7.5)
w=1® (7.6)
2°C

otou Q 10 POPTIO TWV OTTAICUWY, V N Tdon Tou TTUKVWTA Kal C XwpenTIKOTNTA.
O1 TpeIg ox€oelg ival 1I000UVANESG apoU KABE Pia PTTOPED va TTPOKUWEl aTTd TIG
AAAeG pe Tn PorBeia Tng oxéong Q=CV.

7-3. AInAeKTpIKN OTAOEPa

‘Exel d1aTmoTwoEl, TTwg av JETAEU TwV OTTAICUWY TTUKVWTH TTapeUBANBEi, povw-
TIKO UAIKO (BINAeKTPIKO) augdveTtal n xwpenTikoTnTa. H alg¢non TG XwpenTIKOTNTAG
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TTOIKIAEl avaAoya pE TO BINAEKTPIKO Kal EapTaTal atrd Tn TIWA TNG OINAEKTPIKAS OTa-
Bepd¢ Tou UAIKOU.

Q AinAekTpikr] oTaBepd UAIKOU ovopdadetal To oTabepd TTNAIKO TNG XwpenTi-
KOTNTag C TTUKVWTH, TTOU AVAPESO OTOUG OTTAICUOUG TOU UTTAPXEl DINAEKTPIKO,
TTPOG TN XwpenTKOTNTA C, TOU idIou TTUKVWTH, OTaV aVAUEST OTOUG OTTAICHOUG
TOU UTTAPXEI KEVO 1] aEPAG.

€= < (7.7)
CO

7-3.1. AINAEKTPIK avToXA

To BINAEKTPIKO, TTOU UTTAPXEI AVAUECT OTOUG OTTAICHOUG TTUKVWTHA, €ival po-
VWTAG KAl CUVETTWG OgV TTAPOUCIAEl aywyldoTnTa. Opwg atmd 1a atopa 6Awv
TWV UAIKWV €ival duvaTtdv va atrooTracBouv nAekTpovia, otav auTtd Bpebouv
MEoa o€ 1I0XUPO NAEKTPIKG TTEdi0. Av auTd cuuei, TOTE TO BINAEKTPIKO TPUTTAEI
atro TO PeUPA evog OTTIVERPA. H cuutrepIQopd evOG DINAEKTPIKOU TTEPIYPAPETAI
atro TNV SINAEKTPIKN avToxn).

Q AINAekTPIKA avTox €vOG UAIKOU ovoudAdeTal N HEYIOTN €vTAon TOU NAEKTPI-
KoU Trediou TTou PTTopEi va avexBei To UAIKG, XwpPig va KaTaoTpagei atrd nAeKTpI-
KO oTTIvenpa.

2TOUG TTUKVWTEG YIA VA ETTITEUXOOUV PEYAAEG XWPNTIKOTNTEG XPNOIUOTTOI0U-
vTal 600 TO OUVATOV AETTITOTEPO QUAAQ BINAEKTPIKOU UAIKOU. ETTeidn n évraon
TOU NAEKTPIKOU TTEDIOU avAPESO OTOUG OTTAICHOUG augdveTal, OTav aQUuEAVETal N
TAON, O TTUKVWTAG BeV UTTOPET va QOPTIOTEI o€ TAoN PHEYAAUTEPN aTTO AUTHV TTOU
dnuIoupyei Evraon peyaAuTepn atmd Tn OINAEKTPIKA avToxr Tou dinAekTpikou. H
MEyIoTn Tdon Asimoupyiag evog TTUKVWTH avaypd@EeTal aTrapaitnTa SitTAa oTn
XwPNTIKATNTA TOU.

7-4. ZuvOEOoHOAOYIO TTUKVWTWYV
OI TTUKVWTEG TOU EUTTOPIOU £XOUV XWPNTIKOTNTEG TTOU £XOUV OUYKEKPIPEVES

TIHEG. Ta TIg avAyKeg MIag e@apuoyng ival duvatév va atraitolvTtal Xwpn-
TIKOTNTEG TTOU Ol TIHEG TOUG BEV UTTAPYXOUV OTO EUTTOPIO, YI' auTd ouvdéovTal
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TTUKVWTEG PE TETOIO TPOTTO, WOTE N XWPENTIKOTNTA TTOU TTAPOUCIALEl TO cUCTNUA
va €xel TNV ammaiToupevn TIUA. H xwpnTikOTNTA auTr OVOUAZeTal OAIKN XwpenNTI-
KOTNTA, dNAadn:

Q OAIKA A 100dUVapPN XwPNTIKOTNTA OUVOECHOAOYIOG (CUOTHUATOG) TTUKVW-
TWV OVOMACZETAl N XWPENTIKOTATA EVOC TTUKVWTK, TTOU OTAV 0TOUG OTTAICOUG TOoU
UTTAPXEI N id1a Tdon TTou UTTAPXEl OTA AKPA TG OUVOETOAOYiag, aTTOKTA TO id10
(POPTIO ME TO POPTIO TNG CUVOECHOAOYIOG.

Q dopTio ouvdeopoAoyiag ovopadeTal To YOPTIO TTOU TTEPVAEI ATTO TO ECWTE-
PIKO TNG NAEKTPIKAG TTNYNG TTOU TPOQODdOTEI TN oUuvOECOAOYiIa, WOTE VO QOPTI-
OTOUV TTAPWG Ol TTUKVWTEG TNG.

7-4.1. ZuvdeoHOAOYia TMUKVWTWYV OE OEIPA

2Tn ouvdeopoAoyia auTh oI TTUKVWTEG €ival ouvdedepévol o oeIpd, WOTE
0 0e&I6¢ OTTAIOUOG TOU £VOG TTUKVWTA Va gival ouvOedePEVOG e TOV ApIoTEPO
OTTAICHO TOU ETTOMUEVOU Kal DEV UTTAPXEI AVAUECA TOUG OnuEio Awng.

-
O
<
IN
(@]
<
b

1
)1
Al

— N

<=0
<=0

(Ds

Zxnua 7.4. ZuvdeouoAoyia TTUKVWTWY O€ OEIpd

MNa va QopTIoTOUV 01 TTUKVWTEG TG OUVOECUOAOYIOG TTOU QAiVETAI OTO OXAMO
7-4 @opTio -q METAKIVEITAI ATTO TOV apIoTEPO OTTAIOUO Tou C, Kal yéoa atrd TNV
TNy Tnyaivel oto de€I6 ommAIoNd Tou C,, oTrdTE OAOI OI EVOIGUETOI OTTAICUOI
@opTifovTal £¢ eTaywyng. ETTopévwg OAoI 01 TTUKVWTEG €XOUV TO iBI0 QOpPTiO q,
TTOU €ival Kal TO OAIKO QopTio TNG ouvdEeToAoyiag, agou yia va QopTIoToUV Ol
TIUKVWTEG PEOQ aTTd TNV TTNYN TTEPACE QopTio q. Apa:
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V.+V, +V,+..+V
CO)\:ﬂjCOA: q ji: 1 2 3 vV —
V Vi+V,+V, +...+V, Cor q
1V,
Ca @ a q
i:i+i+i+ +i (7.8)
COA Cl C2 C3 C:v

7-4.2. NapaAAnAn cuvdeopoAoyia TTUKVWTWYV

¢ pia TapdAAnAn ouvdeouoAoyia, O TTUKVWTEG €ival OUVOEUEVOI E TOUG
OMWVUPOUG OTTAIOPOUG TOUG KOl ETTOPEVWG €XOUV TNV idla TAON TToU gival ion Pe
TN TGon ™S TTNYAS. AV OI TTUKVWTEG Eival QOPTIOUEVOI AVTIOTOIXO UE QOPTIa q4,
d5, da»---, Gy, TO OAIKO QOPTIO €ival g, = Q4+Q,+q,+...+q,. ETTONEVWG:

2xnua 7.5. NapdAAnAn olvdeon muKvwrwv

_q g, +09,+0; +...+0,
COA_%SCOA: — VS =
szi+&+%+...+q—vz>

vV V V

Cy=C,+C,+Cy+...+C,

(7.9)
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7-5. Eqpapuoyé€g

Epappoyn 1n

MukvwTAG €xel xwpnTIKOTNTa C=2,2uF Kkai gival gopTiopévog og Tdon V=20V.
Na utroAoyioBei To @opTio Tou.
Auon
H xwpntikdTNTa £VOG TTUKVWTH diveTal atmd mn oxEon:

c=%:> q=CV = q=22uF - 20V = 44 uC

Epappoyn 2n

O1 otrAIouoI eTITTEDOU TTUKVWTH aTTéXouV KaTtd ¢=0,1 mm. Av n XwpenTikotnTa
Tou TTUKVWTA €ival C=0,177nF, TTo10 €ival TO €URAdOV TwWV OTTAICHWYV TOU;
CZ
N-m

Aivetal g, = 8,85 - 102

Auon
H xwpntikdTNTa €1TiITTEO0U TTUKVWTH O€ OUVAPTNON ME TA YEWMETPIKA TOU
oToIxeia gival:

-9 -4
C=g, S cl=g,Sms=Clo g QTAOFIOM _ b 500y,
¢ ®o 8,85.10% C
’ Nm?

Epappoyn 3n

Emriredog TTUKVWTAG €xel xwpnTikoTnTa C=1,2nF. O TTUKVWTAG CGUVOEETAI JE
Toug TTOAOUG TTNYNG Taong V=20V. AKOAOUBWG Ol OTTAICHOI TOU TTUKVWTHA aTTo-
ouvoEovTal atrd TNV TTNyr Kai N atréoTacn Toug TeTpattAacidderal. Na utroAoyi-
oTouv:
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a) H véa xwpnTikéTtnTa.

B) To véo @opTiO TOU TTUKVWTH.
y) H véa tdon Tou TTUKvVWTA.

0) H véa evépyela Tou TTUKVWTH.

Auon
a) H xwpnTikOTNTA TOU TTUKVWTH JETA TNV OTTOPAKPUVOTN TWV OTTAICHWY TOU
eivat:
.__ S
C_Eog :>C,:£O4§£ (1)
¢'=4/

H apxIki xwpnTIKOTNTA TOU TTUKVWTH €ival:

S
87
C_:E:ESC'= EC = C’'= 11,2r]|:=0,3n[:.
C S 4 4 4
COZ

B) Otav ammopakpuvovTal ol oOTTAIoHOoI dev gival duvaTtdv va PeTakIvnOei pop-
Tio atmrd Tov évav oTTAIoPO oTov GANO. ETTOUEVWG TO VEO QOPTIO TOU TTUKVWTH
gival ioo pe To apyIKoG dnAadA:

qg=q=CV = g =1,2nF20V = 24nC.

y) H véa tdon Tou TTukvwTA €ivai:

vi=a oy = 240G _ghy
C 0,3nF
0) H véa evépyela Tou TTUKVWTH ival:
2 1(24-10°CY

=W ==

a_ = =0,96-10° J.
C 2 0,3.10°F



MYKNQTEZ ¢ 211

Epappoyn 4n

O1 omrAIoHOI eTTiTTeEdOU TTUKVWTHA €X0oUV 0 KABe évag eufadov S=10cm? kai
atréxouv ¢ =1mm. O TTUKVWTAG OUVOEETAI HE TOUG TTOAOUG TTNYAG CUVEXOUG PEU-
MaTOG, oTroTE aTTOKTA evépyela W=0,177ud. Mola civar n 1adon Twv TOAWV TNG

CZ
Nm?

myng; |€, =8,85-10™"

Auon

H evépyeia QopTIoPEVOU TTUKVWTH Eival:
1
W = > cvz (1)

H xwpnTIKOTNTA TOU TTUKVWTA O CUVAPTNON KE TA YEWUETPIKA TOU GTOIXEIO
Oivetal atd Tn oxéon:

ATT6 TG oxéoelg (1) kal (2) émreTal:

W:1£O§V2:>2£W:£08V2:>V2:%—W:V= 20w
2 /0 €S €S

=

2-10°m0,177-10°J

V= =200V

2
8,8510™ N0210'3m2
m

Epappoyn 5n

To euBadov Twv OTTAICPWY €TTITTEOOU TTUKVWTH €ival S = 10cm?. To kevo ava-
MEoA 0TOUG OTTAIOPOUG TTANPOUTAl PE HOVWTIKO UAIKO, TO OTTOIO £XEI DINAEKTPIK
o1aBepd €=5. Mnyn tdong V=200V ocuvdéeTal 0TOUG OTTAIGOUG TOU TTUKVWTH,
OTTOTE O TTUKVWTNG aTToKTA opTio q = 4nC. lMoio €ival To TTaxog Tou SINAEKTPI-

2
KoU; Aivetal €, = 8,85 - 10'12%.
N-m
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Auon
H xwpnTikdTNTa TOU TTUKVWTA €ival:
_9
c== (1
;M
H xwpntikdtnTa divetal emTiong Kal atrd Tov TUTTo:
S
C= Eoﬁz (2)

O1 oxéoeig £xouv Ta TTPWTA PEAN i0a, ETTOPEVWG Kal T BeUTEPA WEAN €ivail
ioa:

S €,ESV
%=808?:>€q=£O£SV:>£= 0 =
C2
8,85-10 —_510°m?200V
(= Nm”__ =2,2-10°m
4.10°C

Epappoyn 6n

Etriredog TukvwTAg €xel xwpnTikoTNTa Cy,=1nF. O TTUKVWTNG €ival OUVEXWS
ouvOEedePEVOG 0TOUG TTOAOUG TTNYNG Taong V,=10V. AkoAoUuBwg avaueoa oToug
OTTAIOUOUG TOTTOBETEITAI JOVWTIKO UAIKO PE BINAEKTPIKA oTaBepd €=4. Na Bpe-
Bouv:

a) H véa xwpnTikoTNTA.

B) H véa T1don Tou TTUKVWTH.

y) To V€O QOopTiO TOU TTUKVWTH).
0) H véa evépyeia TOU TTUKVWTH.

Auon
a) H dinAexTpikr) o1a0epd TOU UAIKOU TTOU UTTAPYXEI AVAUECO OTOUG OTTAIOUOUG
TOU TTUKVWTI] opigeTal:

£=C£:>C=£CO:C=4-1nF=4nF.

0
B) H 1don tou TTUKVWTH Ogv UETARAAAETAI PETA TNV €i0080 TOU BINAEKTPIKOU,
eeIdn eival ouveXwg ouvoedeEVOG e Toug TTOAOUG TNG TTNYNAS. Apa V=V,
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y) To @OpTiO TOU TTUKVWTI PETA TNV €l0aywWYI Tou SINAEKTPIKOU Eivarl:
g=CV=q =4nF - 10V =40nC.

0) H véa evépyeia Tou TTukvwTh SiveTal atrd Tn oxéon:

1 1
W= > CVv2 = W= > 4nF (10V)?=200nJ

Epappoyn 7n

Auvo TrukvwTég C,=6uF ka1 C,=12uF ocuvdéovTal oTn o€Ipd Kal oTa GKPA TNG
ouvdeopoAoyiag epapudletal Taon V=24V. Na Bpebouv:
a) H oAk xwpnTIKOTNTA.
B) To poprTio K&BE TTUKVWTH.
y) H 1don k@b TrukvwTr).
0) H evépyeia kGBe TTUKVWTA

Auon

o C,

a) H oAIKr) XwpenTIKOTNTA TTUKVWTWY CUVOENEVWY OTN Oo€Ipd diveTal attd Tn oxé-
on:
_ _ CgC, ~Cc = 6uF12uF _

=C,_ = =
* C,+C, * 18pF

11,1 ayF.
Co)\ Cl CZ

B) ETreidn o1 TTUKvwTEG gival ouvdedeévol 0T oeIpd €xouv ioa QopTia Kal PAAI-
oTa 10 KaBéva ioo pe T0 0AIKO opTio. ETTOpéVWG:

0:=0,=9o\=Co\V = q,=q,=4uF - 24 V=961C.
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y) H 1don o€ k&Be TTuKvwTA €ivai:

V=9 oy S JOMF gy v =%y JSOHE gy
C, 6uF C, 12uF

0) H evépyeia o€ kdBe TTUKVWTH €ival:

W, = %clvf =W, = %B}JF(lGV)Z = 7681

W, = %CZVZZ =W, = %12pF(8V)2 =384pJ

Epappoyn 8n

AUO TTUKVWTEG, Pe xwpnTikdTnTEG C,=2,2uF kai C,=3,3uF ocuvdéovtal Tra-
PAAANAQ Kal oTa AKPA TOU CUOTAPATOG £apudleTal Tdon V=10V. Na utrohoyi-
obouv:

a) H xwpnTikdTNTA TOU CUCTANATOG.

B) H tdon kd&Be TTUKVWTA.

y) To @opTio K&ABE TTUKVWTH.

0) H oAk evépyeia TOU CUCTHUATOG TWV TTUKVWTWV.

Auon
C,

a) Emeidn o1 TukvwTEG gival ouvdedepévol TTAPAAANAa N OAIKA XwpNTIKOTNTA
divetal atd Tn oxéon:
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C,=C+C, = C,,=2,2 yF + 3,3 yF = 5,5 pF.
B) H tdon k&Be TTUKVWTA gival ion pe TN TdoN TNG TTNYRG.
V,=V,=V=10V
y) Ta @opria gival avTioToixa ica Je:
g,=C,V = q,=2,2 yF - 10V = 22 uC,
9,=C,V = q,=3,3 yF - 10V = 33 pC.
0) H oAIKA evépyeia TOU CUCTHAPATOS TWV TTUKVWTWYV diveTal atrd Tn oxEon:

1 1
W =2 Co V2 W =2 5,5 uF(10V)? = 275 )

Epappoyn 9n

Na BpeBei N oAk XwpeNTIKOTNTA TG OUVOECHOAOYIAG TTOU QaiveTal OTo OXNA-
Ma. AKkoAoUBwg va uttoAoyioToUV N TAon Kal To QopTio KABE TTUKVWTA. AivovTal:
C,=2uF, C,=8uF, C; =2,4uF, V = 24V.

Auon
ApXIKA uTtoAoyiZeTal n OAIKA XwpenTIKOTNTA TWV C, Kai C,, o1 oTToi0I £ival Ouv-
Oedepévol o€ ogIpd.
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1 1 1 1 _C,+C,
=—+—= = =
C1,2 Cl CZ ClZ C1C2
_ CC, 2uF8uF
2 C,+C, Y2 2uF +8pF
2
16 (uF
C.,= (p ) =1,6puF
Z 10pF

To TTponNyoUpEVO KUKAWMA YiVETAL:

Omwg aivetal o1 C;, kKai C; gival cuvdedepévorl TTapadAAnAa. ETTopévwg n
OAIKR] TOUG XwpnTIKATNTA €ival:

Ci23=Cy,,*Cs = Cyp3 = 1,6uF+2,4uF = C,,, = 4uF.
O1 Trukvwtég C, kai C, épouv ioa gopTia apou gival cuvOEDEUEVOI OE OEIPA.

To @oprio kaBe TTUKVWTA eival ioo £TTiong pe 10 @opTio TNG C,,. ZTa AKPA TOU
TTUKVWTH C, , UTTAPXEI N TGO TNG TTNYNG. ETTopévwg:

01=9,=qs,= C,V = q, =09, = 1,6 yF-24V = q, =q, = 38,4 uC.
O1 taoeig Twv C, kai C, avrioToixa 6a eivai:

v _38,44C

=V =19,2V,

_ G _ . - 384KC _

, =V,=———=4,8V.
C, 8uF
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O1 omrAiopoi Tou C, gival ouvdedepévol e TOUug TTOAOUG TNG TTNYAS Gpa:
V,=V=24V
To @oprio Tou C; Ba cival

9:=C, Vs = q:=2,4uF 24V=57,6C.

Epappoyn 10n

O1 TTUKVWTEG TNG ouvdETUOAOYIag TOU OXAMATOG EXOUV TIG XWPENTIKOTNTEG:
C,=3uF, =C,=6uF, C;=4pF, C,=6uF. H 1don tng TTnyng givar V=12V. Na utroho-
yIo800Uv:

a) H oAIkr) xwpnTiKOTNTA.
B) To @opTio kai n Taon KABE TTUKVWTH.

c, c,

Cs

Auon
a) O1 TTukvwTtég C, kai C, gival ouvdedepévol ag oelpd, Apa n OAIKA TOug Xwpen-
TIKOTNTA €ival:

1
C

1,2

1 1
—_—t =
¢, C, C

L= CC, =cC,= SpF6UF _
“ C,+C, “  3uF+6pF

ETTopévwg 10 KUKAWMA 1I000UVAPa HETAOXNKATICETAI OTO:
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O1 C, kai C, eival ouvdedepévol TTapdAANAQ ETTOPEVWG:
Cip3=Cy,+ Cy = Cy,5 = 2uF + 4uF = 6pF.

To TTpoNyoUpEVO KUKAWUA JETOOXNMUATICETAI OTO:

C1,2,3 C4

01 C, 55 ka1 C, gival ouvdedepévol O€ OEIPA ETTOPEVWG:

1 1 1 1
_ = + — =
Co)\ C1,2,3,4 C1,2,3 C4
o C1,2,3' C4 = 6UF'6|~|F - 3|JF
C,..+C 12uF

B) O1C, kai C, , 5 pépouv popTia ioa PE TO OAIKO QopTio (Ouvdedepévol OE OEIPd).
0= 0123 0or = Ay =Cip -V =
q,=3uF-12V=36uC,

H tdon ota dkpa Tou C, givai:
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H tdon tou C1,2,3 Ba civai:
Vip5=V-V4 = V,,, =12V -6V = 6V.

Opwg n 1@0on Tou G, gival

V;=V,,,=6V
Kl TO QOPTIO TOU:

g; = C,V; = Q, =4pF - 6V =24uC.

Opoiwg n 1don Tou C, , €ival

V2=V 55 =6V
KQIl TO QOPTIO gy 5

9:,=Cy,-Vy,, @ qy,=2uF -6 V=12 pC.
O1 rukvwTég C, kai C, gival ouvdedepévol 0Tn oEIpd ETTOPEVWG:
g, =0, =0y, = 12uC.

O1 1do¢ig Toug C, kai C, gival avTioToixa:

v=d oy 21200 gy,
C, 3uF

v,=% oy 21200 oy
C, 6uF

Epappoyn 11n

Ma ™ ouvdeopoAoyia Tou oxnuarog divovral: C,=4uF, =C,=2uF, C,=12uF,
C,=20uF, C,=12uF kar V=12V. Na uttoAoyiocBouv 10 @opTio Kai n Tdon Kabe
TTUKVWTA.
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Auon
C,
C,
Cs C, o
Vv

ApXIKA Ba uttoAoyIoTEl N OAIKY XWPNTIKATNTA TNG OUVOECOAOYIOG.
O1 C, kai C, ival ouvdedepévol TTapdAANAa, ETTOPEVWG:

C,,=C,+C, = C,, =4 yF + 2uF=6 pF.

To KUKAWUO PETAOYNUATICETAI OTO:

C,
Cs C, Ciz
\%
O1 C; kai C, , o€ o€1pd apa:
1 :i+ 1 = 1 :C1’2+C3:>
C1,2,3 Cs C1,2 C1,2,3 Cl,z' C3
c = C.,-C, ~c = BuF-12uF

M2 C,+C, M BUF+12pF

Cios =4pF

To KUKAWWUQO PeETAoYNMATICETOI OTO:
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O1 C,,5 kai C, gival ouvdedepévol TTapaAANAa eTTOPEVWG:
Ci234=Cio3+ Cy = Cyy5, = 4uF + 20uF = 24uF.
To KUKAWWG PETAOXNUATICETOI OTO

CS C1.2,3,4

O1 Trukvwtég Cq kat C 4, 5,4 Eival ouvdedepéVol O€ OEIPA APa N OAIKI) XwpenTI-
KOTNTA TNG OUVOECHOAOYIag givar:

C +C
1 :i: 1,2,3,4 5 =
Co)\

Cl,2,3,4C5

Cc = 1234 5 —~C _24UF‘12|JF=

o = 8uF
+C, 24uF +12uF

O1 C; kai C; 534 £XOUV POPTIO i00 PE TO OAIKO POPTIO ETTOPEVWG:
Os = Q1234 = Qo = Coi'V =
Qs = 8UF-12V = 96UC = q; 53,4

H taon V; eivai:
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H 1don V,,;, 8a ivai:
Viszs=V-Vs=12V -8V =4V

H tdon V, kai n tadon V, ,, €ival ioeg (C,, C, 53 ouvdedepévol TTapaAAnAa)
ETTOUEVWG

V,=4V ka1 q,=C,V, =
= q,=20uF-4V=80uC

Opoia V5=V, =V, 5354 =4V

Qr23 = Ci2s* Vizss = Qi3 = 4pF -4V =16pC

Etreidn) o1 C; kai C, , gival ouvdedepEVol OE OEIPA Qs = (5 = Qq23 = 16pC
ETTopévw:

Vig=Vigs—V; =V, =4V - %V =

Eteidn o C, ka1 o C, cuvdéovtal TTapdAAnAa V, =V, =
8 32
q;=Cy -V, = q, =4pF §V =?UC

8 16
9,=C,-V, = q,=2uF §V=?UC

Epappoyn 12n

O1 TTUKVWTEG TNG GUVOEGHOAOYIOG TOU OXAMATOG £XOUV TIC XWPNTIKOTNTES
C,=3uF, C,=4pF, C,=12uF. Av n 1don, TTou TpopodoTEi TNV oUVOECUOAOYia, gival
V=10V va utroAoyioBouv:

a) H oAk xwpnTIKOTNTO
B) To @opTio KABE TTUKVWTA

Auon
a) O uttoAoyIop6g TNG OAIKNAG XWPNTIKOTNTAG KE TN XPAON TG TTOPATTAVW
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ouvdeouoAoyiag ival dUokoAn. Ta onueia A,A kal I,B cuvdéovtal he aywyoug
aoAMAvTNG avTioTaong £TOPEVWG gival BpaxukukAwuéva. OTwg eival yvwaoTo,
Ta BPaxUKUKAwPEVA onueia €xouv 1O i610 OUVAUIKO Kal TNV oxediaon evog Ku-
KAWPATOG UTTOPOUV vVa TAUTIOTOUV dnAadr) TO TTPONYOUHEVO KUKAWUA JETOOXN-
paTifeTal WG £ENG:
1) ZxediddovTal Ta CNUEIO TOU KUKAWPATOG £TO1 TTOU TA BPAXUKUKAWUEVA ON-
Meia va TauTidovTal.
A=A =B
® ®
2) MapepBarovTal peTagl Twv onueiwy TTOU oxeSIAOTNKAV T OTOIXEIG TOU
KUKAWMATOG.
i) H TnynR Tpogodoaiag uttdpxel JeTagu Twv A kail B.
A=A =B

ii) O C, petagu Twv Akai I
C,
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i) O C, petagu twv I kai A.

Ci

A=A =B

iv) O C; petagu Twv A kai B.

C,

Cs

ATIO TNV TeAeuTaia ouvdeopoAoyia yiveTal @avePO TTWG Ol TPEIG TTUKVWTEG €i-
val ouvdedepévol TTapdAAnAa. ETTopévwg

Ca=Ci+C,+C;
Co = 3uF + 4uF + 12uF
C., = 19uF.

B) Ta @opTia Twv TTUKVWTWYV Eival avTioToIxa:
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q,=C, -V = q,=3uF - 10V = 30uC
q,=C, -V = q,=4uF - 10V =40uC
q;=C;-V = q;=12pF - 10V = 120pC

Epappoyn 13n

Na BpeBei n oAIkr xwpenTIKOTNTA TNG ouvdeauoAoyiag Tou oxnpartog. Aivo-
vrai: C, = C, = 3uF, C, = C, =6uF, C, = 7uF, C, = 7uF, C, = 5uF.

Auon
ZUpowva pe 6ca avamTuxbnkav oTnv e@appoyn 12, 1o 1I608UVAH0 KUKAWPO

MTTOPEi VO KATOOKEUAOTEI WG €EAG:
i) TautidovTtag Ta BpaxukukAwpéva onueia B, H, Z

A r A z
[ ] ® ([ ] L

1l
T
Il
w

i) H TTNyn uttdpyel HETAGU TwV onueiwv A kai B.

A r A Z=H=B
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i) O C, petagu I' kai A, evw o C, petagu A kai Z.

A r C, A C, Z=H=B

iv) O C; petagu tTwv I kai Z.

A r C, A C, Z=H=B

v) O C, petagu I kal H.

Z=H=B

vi) O C; petatu A kai I,
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vii) O C4 petagu A kai H.

viii) O C, petagu A kai B.

c,

Cs

Z=H=B
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210 TeAEUTAIO KUKAWHA gival gavepd TTwg ol C, kal C, cuvdéovTtal aTn oeIpd.
Emopévwg:

3uF- 6pF
. 2 ¢, =0 oy
C,+C, 3uF+6pF

01 C,,, C; kai C, ouvdéovTal TTapaAAnAa . ETropévwg:
Ci234=Ci2+tC3+Cy = Cy,54 = 2uF + 7uF + 3pF = 12pF
01 C, 53, ka1 C; ouvdiovTal o€ oeIpd . ETTopévwg:

C _ Cl,2,3,4'C5 — 12UF'6UF —

= = = 4uF.
123,45 C1’2’3y4 + CS 1,23,45 12|JF+ 6HF p

O1Cy 3345, Cs ka1 C; ouvdéovTal TTapaAAnAa . ETropévwg:

Cor=Ci2345+ Cs +C; = C,, = 4puF + 7uF + 5pF = 16uF

Epappoyn 14n

Avo TTUkvWTEG aépa C, = 4pF kal C, = 6uF ouvdéovtal o oeIpd. ZTa GKPA
TOU CUOTAMATOG e@apuoleTal Ton V=12V. Ztov C, eicdyeTal DINAeKTPIKO, OTTOTE
n téon Tou yivetan V, = 4V . Na uttoAoyioBei n dinAekTpikr) oTtabepd € Tou dinAe-
KTPIKOU.

Auon

O1 C, kai C, ouvdéovtal o€ ogipd apa
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—_ 1 2
. c.C
YT C Gl C, = (1)
eC, +C,
C, =¢C,

E1reidn o1 TTukvwTéG ouvdEovTal O€ OEIpA:
(1)

9 =, =0, =CpV =

_ &CC,
Q =————
eC, +C,

q,=C,'V, =eC,V, (3)

'V (2) Opwg

ATIO 116 (2) kai (3) =

eZ,V,= ECICV. = ¢€C, +C, =CZX3501=021'02:
€C, +C, v, Vi
£C1=C2[X-1]3£=&[X'1]3
\'A C,
_ 6uF 12V_l:>£=§(3_1):>£=§.2:>g:3
4pF| av 2 2

7-6. MpoBAnpara mpog AUoN

1° ETiredog TTUKVWTNG £XEl XwpnTIKOTNTA C=4,7uF ka1 pépel popTio q=23,5uC.
Me TT010 TGON TPOYODOTEITA,
(5V)

2° O1 oTTAioPoi ETTITTESOU TTUKVWTH €Xouv egBaddv S=100cm? kal aTTéXouV

katd ¢ =1,77mm. O TTukvwTAG €&l popTio q=0,5nC. MNdon eival n Tadon Twv
C2

oTmAIopWwY Tou; AiveTal €, = 8,85-1012 5
N-m

(10V)

3° Emimedog TTUKVWTAC €xel evépyeia W= 200pJ kai gopTio g=200pC. O oTTAI-

opoi Tou TTUKVWTA atréxouv ¢ =1,77mm. Na utroAoyioBei 1o eufaddv Twv
C2

oTTAIGPWV Tou. Aivetal €, = 8,85:107"2 e
-m

(200cm?)
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4°

50

60

70

80

Emritredog TTUKVWTAG €xel xwpnTikétnTa C=18uF kai Tpogodorteital armd
TNy ouvexoug peupartog pe taon V=10V. Evw o0 TTUKVWTAG €ival ouvde-
OepéVOg PE TNV TTYR N a1TOOTOON TWV OTTAIOPWY Tou dITTAacidletal. Na
uttoAoyicBouv:
a) H TeAIKR TIUA TNG XwpenTIKATNTAG
B) To TeAIKG @opTio
y) H TeAIKA evépyeia

(9uF, 90uC, 450uJ)

Emitredog mukvwTrg agépa éxel xwpntikétnta C=3uF. O1 omrAiouoi Tou
TTUKVWTN €ival ouvdedEPEVOI UE TTNYI OUVEXOUG PEUNOTOG. TOo QOpPTiO TOU
TUKVWTA gival q=27uC. O TTUKVWTAG OTTOOUVOEETAl ATTO TNV TNy Kal
aKOAOUBWG TO BIAKEVO TWV OTTAIOUWY TOU TTANPOUTal JE HOVWTIKO UAIKO OI-
NAEKTPIKNAG oTaBePAg €=3. Na uttoAoyioBouUv:
a) H véa xwpnTIKOTNTA TOU TTUKVWTA
) To véo gopTio
y) H véa tdon
0) H véa evépyeia

(9uF, 27uC, 3V, 40,5 uJ)

Tpeig TTUKVWTEG €xouv XwpnTikoTnTeG C,=3pF, C,=4uF ka1 C;=12uF. O1 Tru-
KVWTEG gival ouvdedepévol o€ aglpd. H 1don oToug otmAicpoug Tou C, gival
V,=5V. Ndon cival n 1don 1po@odoaciag Tou CUCTANATOG;

(10V)

Tpeig TukvwTég C=2uF kai C,=5uF kai C; ouvdéovtal TapdAAnAa. H didra-
&n Tpoodorteital pe Tadon V=10V. To oAiké @opTio TNG cuvdeauoAoyiag ival
Jo=100uC. Na uttohoyioBei n xwpnTikoTNTa C,.

(3uF)

MNa v ouvdeopoloyia Tou oxriuatog divovtal C,=2uF, C,=4uF kai C,=6pF.
C,=1,5uF, C,=2,5uF ka1 C;=3uF ka1 V=8V.

Na utroAoyio6¢i To popTio Kal n Tdon KABE TTUKVWTH.
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(q,=2uC
q,=4uC
q;=6uC

V=1V
V,=1V
V=1V

q,~4,5uC V,=3V
qs=7,5uC V=3V

C, C,
C, Ce
C, Cs
Y qs=12uC

Vi=4V)

9° Moio eival To poptio kai TToIa N TAON KABE TTUKVWTH TG CUVSECHOAOYiaS
Tou oxAuatog; Aivovtal C,=5uF, C,=20uF ka1 C,=5uF. C,=1uF ka1 V=20V.

c, c,
Cs
(q,=80uC
q,=80uC
c. q5,=100uC
\%

V,=16V
V,=4V
q,=20uC)

10° ra TN ouvdeopoloyia Tou oxnpatog divovral: C,=4uF, C,=1puF, C,=2uF,
C,=12uF ka1 n Tédon otoug otrAicpoug Tou C,, V,=8V. Na utroAoyiocBouv:

a) H oAIkr) xwpnTIKOTNTA TNG CUVOETHOAOYIOG
B) H tdon Tpogodoaiag
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c, C,
v (1,5uF. 16V)

1.1.° Na Bpebei n oNKR xwpnTIKATNTA TS CUVDEGHOAOYIOS TOU OXANATOC. Aivo-
vtal: C,=5uF, C,=20uF, C,=3uF, C,=6uF.

C, C, C, C,

(6uF)

12° 5 ouvdeopoloyia Tou oxnuarog divovral: C,=20uF, C,=5uF, C,=14uF,
C,=6uF, C.,=3uF, C=1uF, C,=4uF kai To @oprTio Tou TTukvwTA C,, q,=20uC.
Na utroAoyicBouv:
a) H oAIkn xwpnTiKOTNTA TNG oUvOECUOAOYiag
B) To @opTio KGBE TTUKVWTA
y) H 160N 1pogodociag

C, C, Cs
C
(C.,=4uF, q,=20uC
C G Cr 9:=70uC, q,=qs=10uC
qs=20uC q,=80uC
V=25V)
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Eicaywyn

2Ta TTnvia armoBnKeUeTal NAEKTPIKN EVEQYEIQ TE LIOPPH EVEQYEIQS LIayvNTIKOU
mrediou. Orav uerafaAAeral n éviaon Tou peUuaTog TToU OIAPPEE! Eva TTNVio,
aT0 TThVio gu@avileral NAEKTPEYEPTIKN duvaun ammé autemaywyn. Ta xapa-
KTNPICTIKA VO TTNVIOU eK@PAdovral amro T0 OUVTEAEDT auTtemmaywyng. H
TILN TOU GUVTEAEDTH QUTETTAYWYNS EVOS TTNViou eEQPTATAI ATTO TA YEWUETPIKA
XQPAKTNPIOTIKG TOU TTHVIiou Kai arrd T ouan Tou UAIKOU aiTd 1o O1Toio Eival
KATaOKEUAOUEVOC O TTUPIVAC.

Ta mTnvia, OITWG¢ Kai Ol TTUKVWTESG, XPNOIMOTTOIOUVTAl O TTOIKIAEG EQAPIIOYEG,
OTTW¢ OTa GUVTOVI(OLIEVA KUKAWUATA, OTa NAEKTPOVIKA QiAToQ, OTa GUCTUA-
Ta QVAPAEENS TWV QUTOKIVATWV.

2KOTTOG TOU Ke@aAaiou gival n karavonaon twv ISI0TATWV TwV TTHViwV Kai
TWV XAPAKTNPIOTIKWY TWV KUKAWUATWY TTOU TTPOKUTTTOUV aT1To dIAQOopoUS
ouvoUaouoUC TTHViwV.
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8-1. AsciToupyia Inviou — auTemaywyn
270 KUKAWMA Tou oXAMATOG 8-1 évag AaUTITAPAG TTUPAKTWOEWG Eival ouvoe-

OEEVOC E TTNVIO. ZTA AKPO TOU CUCTAPATOG Eival ouvOEedEUEVN TTNYI OUVEXOUG
peUPOTOG HECW OIOKOTTTN O.

I))))))))))))

NG

Zxnua 8.1. Orav kAgioel o dlakotrtng 8, o Aautrrhipac avaBer, oradiakd

Vi

ApPXIKA 0 dIaKOTITNG O BpiokeTal oTn B€on B, ommdT1e 0 AAUTITAPAG dEV PWTO-
BoAei. Otav o & ToroBeTnBei 0TN BN A, dIGTTICTWVETAI TTWG N £vTAan TNG OKTI-
voBoAiag au&dvel otadiakd PExpl va @Bdoel Tn TEAIKN TNG TIPA. AuTé onuaivel,
TTWG N €VTAOT TOU PEUNOTOC TTou dlappéel To KUKAwHA, augdvel aTadiakd PEXP!
va TTépel TN TEAIKA TNG TIUA. AKOAOUBWG 0 SIOKOTITNG TOTToBETEITAI aTTO TH B€0N
A otn 6éon B. AlammoTwveTal TTwg 0 AaUTTTPAS ofAvEl OTAdIAKA, TTOU ONUAiVEl
TTWG N éviaon Tou peUPaTog dev pundeviCetal akapiaio aAAd oTtadiakd. To OTI TO
peUUA Kal OTIG OUO TTPONYOUNEVEG TTEPITITWOEIG, OEV OTAVEI akapIdia OTn TEAI-
KN TIUA o@eileTal 01O QaIvopevo TNG eTTaywyng. OTwg €xel AdN avagepbei oTo
EOWTEPIKO €VOG TTNViou dnuioupyeital yayvnTiko 1redio, otav autd diappéeTal
ato pevpa (BA. Tap. 6-8). H évraon Tou payvnTikou trediou egapTdral atmmo tnv
évraorn Tou peupaTog (B = pol %).

AGyw TOU PayvnTikoU TTediou aTrd TIG OTTEIPEG TOU TINViou UTTAPXE! HayvnTI-
KA por). Otav petaBaAAeTal n €viaon Tou peUpaTog YETARAAAETAI N €vTaon TOu
MayvnTIKoU TTediou Kal TEAIKA PETABAAAETAI N payvnTIKr por] aTrd TIG OTTEIPES
TOU TTNViOU, ETTOMEVWG OTO TINVio gu@avifetal Taon atd emaywyn. H eTaywyiki
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TGon oUPQWVa PE Tov Kavova Tou Lenz €xel TETola popd WOTE va avTidpA OTa
aiTIo TTOU TNV TTPOKAAOUV. TN CUYKEKPIPEVN TTEPITITWON TO QITIO €ival n PETO-
BoAn TnNG évraong Tou pelpatog. ETTouévwg n emaywyikn 1aon eugavifeTar Je
TETOIO TTOAIKOTNTO TTOU €UTTOdICEl TNV £vVTAON TOU PEUMATOG VA PETABAAAETAI Kal
auTO €XEI OAV OTTOTEAECHA TNV HECOAABNON KATTOIOU XPOVIKOU OIOOTHUATOG [é-
XP! auTA va @Bdoel otn TeAIKA TNG TIWA. To @aIvouevo autd ovopadeTal aure-
maywyn €meidn N YETABOAN TNG PAyVNTIKAG POoNG TTPOKAAgiTal aTrd 1O idI0 TO
KUKAWUA.

evikéTEPQ:

Q Autetraywyn ovoudZeTal To QaIvOUEVO KATA TO OTTOI0 EU@aviCETal ETTAYWYI-
KA Tdan o€ évav aywyo, otav HETABAAAETAI TO PEUUO TTOU TOV OIAPPEEL.
ATtrodeikvUeTal OTI, N TAoN atmmd auteTraywyn divetal atrd T oxéon.

Al
Vo =-L— 8.1
=L (®.1)

O ouvteAeoTAC avaloyiag TnG (8.1) ovouddleTal ouvreAearng auremaywyng. To
peiov o@eileTal oTOV Kavéva Tou Lenz. H povdda Tou ouvTeAEDTH) QUTETTAYWYNG

oTo S.| givai 0 1 Henry, To otroio opileTtal wg 1 %

8-2. ZuvTeEAEOTAG AQUTEMAYWYNS

Mpétrel va onPeIwdel TTwg N auTeTTaywyn €ival Eva @aivopevo eTTaywyng,
ETTOMEVWG N TIMA TNG TAONG ATTO AUTETTAYWYI TTOU EP@avieTal o€ éva TTNVio
otav petaBaAAeTal To pelpa, divetal atrd Tov vouo Tou Faraday. AnAadi:

Vo= 1
= (1)
n

AMG AD=A(BS) = AD®=SAB = A®=SA [polg

] = AD=Sy,| % Al = (2)
ATIO TIG oxéoelg (1) kail (2) ouveTTdyeTal:

Sy, DAl
VL = _n—g
At

, S Al

=V =-yn- ——
SRy

@)

Opwg amdé tnv (8-1) V, = -L% (4)
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O1 (3) kai n (4) €xouv Ta TTPWTA PEAN ioa, dpa kal Ta deuTepa. Emmopévwg:

Al_ 2 SAl_
At Ho (At

L=p,n" — (8.2)

TNV TTEPITITWON TTOU TO TTNVIO €€l TTUpriva oTn oxéon (8.2) AauBdveral utréd-
wn Kai N JayvnTikn d1oTrepaTtotnTa U Tou UAIKOU TOU TTUprva, otrote n (8.2) vi-
VETQI:

L = popn® > 8.3)
l
A6 Tn oxéan (8.3) yivetal avepod, TTWG O CUVTEAECTHG QUTETTAYWYNGS £€ap-
Taral:
e A0 Tn @UON Tou UAIKOU TOU TTUPRva.
® ATTO TO YEWUETPIKA OTOIXEIO TOU TTNnVviou.
] . S .
Ag onpeiwdei n opoidTnTa NG (8.3) Kai Tng C = Eoiz, TToU Bivel TNV XwpenTi-
KOTNTA ETTITTEOOU TTUKVWTH.
ATIO TG oxéoelg (1) kai (4) émeTau:
LAI=nAD (5).
Etmeidn ®=0, 6étav =0 = LI =nd =

L="2 (8.4)

H oxéon (8.4) atmmoteAei I006UVAUO OPIGHO TOU CUVTEAEDTH] QUTETTAYWYNG.
AnAodn:

Q ZuvTeAEOTAC QUTETTAYWYNAS OVOPACZeTal TO TINAIKO TNG OAIKAG PayvNTIKAG
PON¢ TTou DIEPXETAI OTTO TIG OTTEIPES TINViou, TTPOG TO PEUMA TTOU TO DIAPPEEL.

Me Tov 6p0 OAIKA) hayvNTIKR por evvoeital o TTapdyovtag nd.

8-3. ApoiBaia emaywyn

270 KUKAwpa Tou oxAuaTog 8-2, duo Trnvia eival Tuliyuéva oTov idio TTu-
priva. 21a AKpa Tou €vOg, TO OTTOI0 OVOPALETal TTPWTEUOV, Eival OUVOEDENEVN
TTNYN ouvexoUg PEUNATOG HECW POOOTATN. ZTa GKPA TOU AAAOU, TTOU OVOACETaI
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oecutepelov gival ouvdedepévo yaABavouetpo. Me Tn BonrBela Tou poooTATN JE-
TABAAAETAI TO PEUUA TOU TTPWTEUOVTOG, OTTOTE DITTIOTWVETAL, TTWG N BEASVN TOU
YOABOVOUETPOU QTTOKAIVEI, TTOU Onpaivel TTWG To deuTePEUOV dlappEETal aTTd
pevpa. Ta idia @aivopeva diatmoTwvovTal étav TPoPodoTNBE Ye TNV TNy TO
deuTepelov Kal To YAABAVOUETPO ouvdeBei oTa AKPA TOU TTPWTEUOVTOG. To pal-
VOPEVO auTd ovouddeTal apolfaia eTTaywyn. AnAadA:

Q ApoiBaia eraywyr) dUo Tnviwv, TTou BpiokovTal ae oUleugn ovoudaleTal TO
QAIVOPEVO KATA TO OTTOI0 gP@aVICETAl ETTAYWYIKN TAON OTO OEUTEPEUOV TTVIO,
o6tav peTaBAAAeTal TO peUPA TOU TTPWTEUOVTOG Kal AVTIGTPOPWG.

H apoiBaia eraywyr] JeETagu dUo TTnviwy eényeital wg £¢AG:

270 EOWTEPIKO TOU TTPWTEUOVTOG UTTAPXEI MayvNTIKO TTedio, agou diappésTal
ammo pevpa. O1 QUVAMIKEG YPOUMES TOU PayvnTIKOU TTediou TOU TTPWTEUOVTOG,
MEOoW TOu TTUPAVA, BIEpXovTal Kal aTTd To deuTepeUoV (JayvnTiK ouleuén). OTav
MeTaBAAAETaI N évTACT TOU PEUUATOG OTO TTPWTEUOV, JETARBAAAETAI KAI N €vTAON
TOU HayvnTIkoU Trediou. ETTouévwg PETABAAAETOI KOl N hayvNTIKR por atmod TIG
OTTEipeG TOU BEUTEPEUOVTOG, UE ATTOTEAECHUO TNV EUQPAVION ETTAYWYIKNAG TAONG.
O1wg atmodeikvueTal n 1aon amd auoifaia eraywyn oto deutepeUoV givar ava-
Aoyn tou puBuoU ueTaBoAng Tou peUUATOC OTO TTPWTEUOV.

v, =M (8.5)

O ouvteAeoTng avahoyiag Tng (8.5) ovouddetal GUVTEAEOTAG apoIfaiag eTTa-
YWYNG Kal petpeital ato S.1. oe Henry.

0] (In

<
((((((((((j
@»]

>xnua 8.2. H uetaBoAn tou peduarog aTo mpwrelov TTPOKAAEl TAaN aT0 OEUTELPEUOV
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OT11WwGg Kal 0 CUVTEAEOTAG QUTETTAYWYNG, £€TO1 KOl O OUVTEAEOTAG apoifaiag
ETTAYWYNGS JTTOpE va opioBei IcodUvaua wg:

Q ZuvTteAeoTAG apoIBaiag eTTaywyng dUo Trnviwy, TTou BpiockovTal o€ payvn-
TIKA 0UCgugn, ovouddeTal TO TTNAIKO TNG OAIKNG JayVNTIKAG PONG TTOU TTEPVA OTTO
10 deuTEPEUOV, TTPOG TNV £VTACT) TOU PEUPATOG TTOU SIAPPEEI TO TTPWTEUOV.

— n,®,
I

M (8.6)

1

Av 10 TTpWTEUOV Kal TO deuTEPEUOV avTaAAdEéouv poAoug, dnAadn av Tpoo-
dorteital To deuTePEUOV TOTE O CUVTEAEOTAG apoIBaiag eTraywyrg diveTal atod Tn
oxéon:

— n®,
I

M (8.7)

2

8-3.1. ZuvreAeoTég 0ULEUENG KAl OKESAONG

Auvo Tnvia Bpiokovtal o€ aTevn payvntik o0deuén, 6Tav PEYAAO PEPOG TNG
MayvnTIKAG PONAG, N OTTOIa TTAPAYETAI OTO £V, TTEPVA OTTO TIG OTTEIPES TOU AAAOU.
21NV avtiBetn TTepimTwaon n ouleutn eival xaAapn.

O BaBpog oudeugng evog Tnviou wg TPog €va GAAo ovopddetal To TTnAiKo
TNG HOYVNTIKNAG PONG, TTOU TTEPVA aTTO TO dEUTEPEUOV TTPOG TN OUVOAIKH por TOU
TTPWTEUOVTOG.

k

12

12
=_12 8.8
¢1 ( )

Av 10 TTpwTEUOV KaI TO deuTEPEUOV avTaAAagouv pdhoug o Babudg ouleugng
TOU TTNViou (2) wg TTpog 10 (1) KAt avaloyia givai:

)
k21 = Fz: (89)
ATIO Tn oxéon (8.8) EtreTal:
D=k, Dy (1)
Opoiwg a1é TNV (8.6):
_ Mll

(D12 - n_ (2)

2
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ATT6 TIg o)€oeig (1) Kal (2) ouveTTdyeTau:

%:kuq}l :>M=k12 n2|

2

% (3)

Me 6poio TpdéTTo aTrd TIG OXEOEIS (8.7) Kai (8.9) atrodeikvUeTal:

M=k,

1Iq)2 (4)

2

ATTO TOV TTOAOTTAACIAO PO TwV OXEOEWV (3) Kal (4) CUVETTAYETAI:

n®. |[n,®
PR LAY

1 I2

ANG nlli =L,, kai n2I¢2 =L,, omdre n (5) yiverar:

1 2

M?=K kx4 L4L; (6).

O ouvteAeotig k =k ,K,, ovopadetal ouvteAeOTNG 0Udeuéng Twv dUO TINVi-

wv. H oxéon (6) TeAika yiveTal:
M=k,L,L, (8.10)

A6 T oxéon (8.10) yiveTal @avepo TTWG 0 CUVTEAEOTAG apoIBaiog eTTayw-
YA¢ gaptarai:
e ATTO Tn @UON TOU UAIKOU TOU TTUPHVA.
® ATTIO TO YEWMETPIKA XAPOAKTNPIOTIKA KAl TwV OUO TThViwV.

‘Evag GANOG OUVTEAEOTAG TTOU agopd Tn oUleugn dUo TTnviwyv gival o ouvTe-
AeoTAG OkéESAONC.

Q 2uvTeAeoTG okEDAONG dUO TTNVIWY OVOPACZETAl TO TTNAIKO TOU PEPOUG TNG

PONAG TOU TTPWTEUOVTOC TTOU DEV TTEPVA aTTO TO DEUTEPEUOV, TTPOG TNV GUVOAIKH
PON TOU TTPWTEUOVTOG.

0]
o, = Fllo (8.11)
Kat’ avaloyia:
0, = % (8.12)

N
[y
©
N
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OT11W¢ TTOAU eUKOAQ ATTOOEIKVUETAN:

k+o=1 (8.13)

8-4. Evépysla payvnTikoU mediou mmviou

O1Twg 0 TTUKVWTAG atroBnKeUel EVEPYEIQ O HOPPN EVEPYEIAG NAEKTPIKOU TTE-
Oiou, €101 Kal €va TTNVIO ATTOBNKEUEI EVEPYEIQ OE POPYPN EVEPYEIOG PAyVNTIKOU
mediou. ‘Eva tnvio, TTou £xel ouvTteAeoTn autemaywyng L, kai diapéetal atrd
peupa évraong |, €xer evépyela payvnTikou TTediou:

W =%LI2 (8.14)

8-5. ZuvdeopoAoyieg Mnviwyv

Ta tvia, 6TTwg o1 avTIOTACEIG KAl Ol TTUKVWTEG, UTTOPOoUV va ouvdeBouv pe
d1d@opoug TpdéTTOUG. O1I BACIKOTEPEG OUVOETHUOAOYIEG gival n oguvdeauoAoyia
Tnviwv o€ o€ipd Kal N TapaAAnAn cuvdeouoAoyia nviwv.

O OAIKOG CUVTEAECTAG QUTETTAYWYNG OUVOECOAOYIOG TTNViwV ovouddeTal o
OUVTEAEOTAG AQUTETTAYWYNAG TTNViou, TO OTTOI0 OTAV AVTIKATACOTACEI TN OUVOETO-
Aoyia avatrTtuoael Tnv idla TAon a1Td AQUTETTAYWYI YE TN ouvdeToAoyia, yia ToV
id10 puBPOG PETABOANG TOU CUVOAIKOU PEUNATOC.

8-5.1. ZuvdeopoAoyia Mnviwv o€ oeipd (Xwpig ovleudn)

Ta mnvia piag ouvdeopoloyiag TTnviwv o€ oeipd, diappEovtal atrd TO idIo
peUPA. ZUPQWVA UE TOV OPICKO N OAIKF) QUTETTAYWYK TnG ouvdeouoloyiag Ba
divetal Ao Tn oxéon:

Al

V:LO)\Kt

(1)

O1 1doeig Twv TInVviwv ivai:
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Al
V,=L,—
1 1 At
Al
V,=L,—
2 2 At
Al
V,=L,—
3 3 At (2)
Al
V,,=L,,—
v-1 v-1 At
VV = A H
At
Ll L2 I—n
—IYYY\___YY Y\ _e — IYYY
Vl V2 Vn
\%
o O

Zxnua 8.3. ZuvdeauoAoyia nviwv o€ oeipa

OT1wg eival yvwoTo:
V=V, +V,+V, +.. +V ,+V, (3)

A6 TIG o)€aeig (1), (2) kai (3) ouvetTayeTal:

Al Al Al Al Al Al
oA Thy 1_+L2_+L3_+ +Lv-1_+Lv_:>
At At At At At At
Al Al
LoAE=<Ll+L2+L3+...+Lv_1+LV)E:>
Lo=L,+L,+L;+...+L,,+L, (8.15)

8-5.2. MapaAAnAn ouvdeopoAoyia nviwyv

21nv TapdAAnAn cuvdeopoloyia TTnviwy, OAa Ta TTRvia éxouv Tnv idia Taon,
gival Opwg dIAPoPETIKOG 0 PUBPOG PETAPBOANG TOU PEUPATOG OTO KaBEVQ.
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O oAIk6G ouvTeAeoTnG auTeTTaywyng divetal atrd Tn ox€on:

MMV

V=L,—=>—
At At L,

O+

Zxnua 8.4. lNapdAAnAn ouvdeouoAoyia mnviwv

O puBbu6g PeTaBOAAG TOU peUPATOC YIa KABE TTnvio givat:

ALV
AL

Al, v
AL,

Al, v
AL )
Al, Vv
AL,
Al, Vv
AL,

O1rwg eUkoAa TTpokUTITEl aTTO ToV 1° Kavéva Tou Kirchhoff:

AI_AL AL AL A, A,
At At At At At At
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AT6 TIg oxéoeig (1), (2) kai (3) émmeTan:

VoV VLV e YWY (8.16)
L L L L L
1 1.1 1 11
o e N Y e R O B
L I‘1 I‘2 L3 Lv-l I‘v

8-5.3. Zuvdeopoloyia mnviwv o€ oeipda (pE ouleudn)

O 0AIKOG ouvTEAEDTNG auTETTAYWYNG dUO TTNViwy, TToU BpioKovTal O Yayvn-
TIKA oUeuln, eTnpedleTal atrd TNV auoifaia eTTaywyn Twv dUo TTnviwy. £’ auTh
TNV TTEPITITWON 0 OAIKOG CUVTEAECTNG AUTETTAYWYNAG diveTal atTd TN OXEON:

L, =L, +L, xkL, +L, (8.17)

To BeTIkG TTPOoNUO AauBdveTal, dTav Ol JayVNTIKEG POEG KAl TwV dUO TTNViwy
gival opéonUES Kal TO ApvNTIKOG OTNV AVTIOETN TTEPITITWON.

8-6. Eqpappoyég

Eqpappoyn 1n

Mnvio dlappéeTal atmd pevpa TToU PETARAAAETAI PE OTABEPO puBuod. H Tiun
NG évraong Tou peupartog ato |, = 3A yivetail I, = 1A o€ xpovo At = 2ms. Av n
Tdon Ao auTeTTaywyr oTo Trnvio gival V= 10V, va uttoAoyio0¢gi 0 CUVTEAEOTAG
QUTETTAYWYNG.

Auon
H tdon amoé auTteTraywyr oTa dKpa TOU TThviou givai:
Al
V. =-L— (1
T (1)

AMG
Al=l,—1, (2)
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ATT6 TIG OoX€oeig (1) Kai (2) ETeTal

I -1 V, - At
V=Lt E2=oLl="t—=
At -1,
3
L _10v-2:10°s _, o

3A-1A

Epappoyn 2n

INnvio éxer ouvteAeoTn auteTraywyng L=150mH kai diappéeTal atmd peupa
I=2A. O apiBuoég Twv oTmelpwy Tou TTnviou gival n=100. Na utroAoyioBei n pa-
YVNTIKA por, TTou JIEpXETal aTTd KABE OTTEipa TOU TTNVviou.

Auon
O ouvTeAeoTAG auTETTAYWYNG TTNViou diveTal atrd Tn oxEon:
L= @ =>0= Sl =

_ 150-10°H-2A

o}
10?

=3mWhb

Epappoyn 3n

Mnvio éxe1 cuvteAeoTn autemaywyng L = 100mH. O1 oTreipeg Tou €xouv dia-
Toun S=0,5cm? kail To Ykog Tou eival £ = 2cm. To Trnvio éxel n = 100 oTreipeg.
V-s

Na utroAoyigBei n payvnTiKn dIATTEPATATATA TOU TTUPAVA o= 41T 107 A
-m

Auon

O OuVTEAEOTAG QUTETTAYWYNAG O€ OUVAPTNON HE T YEWHETPIKG XAPOKTNPIOTI-
KA Tou TTnviou €ivai:

L = pp,n? % =L/l =pP,n’S =



MHNIA 4 245

LY ~ 100-.103%H-2.10°m
- -nZ-S:> B V-s
Mo 417-107 ~>.10*.0,5-10*m?
A-m
10*
> U=—
T

Epappoyn 4n

Mnvio éxe1l n = 100 oTreipeg Kal diappEeTal atrd peupa | = 1A, omTéTE N Payvn-
TIKA por| TTou Trepvdel amd kaBe oTreipa civar ®=4-10* Wb. Na utroAoyioBei n
EVEPYEIQ TTOU Eival ATTOTAMIEUPEVN OTO TINViO.

Auon
H evépyela trnviou diveral ammd Tn oxéon:

1,
=JLF ()

O OuVvTEAEOTAG QUTETTAYWYNG TOU TTNViou €ival:

ATTO TiIg oxéoelg (1) kal (2) émeTal:
w=11%e o w=thoo
2\ 2

W = %100-4-10"‘Wb-1A =0,02J

E@appoyn 5n

Auvo Tnvia BpiokovTtal o€ payvnTikr oulsuén. Otav 10 pelpa OTO TTPWTEU-
ov PEeTORAAAETaI PeE OTOBEPO PUBUO OTO BeUTEPEUOV EUPAVICETAI ETTAYWYIKA
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Tdon V,=90V. Av ouvTeAeOTAG apoIfaiag eTTaywyrg Tou ocuoThpaTtog givalr M =
100mH, va utroAoyio0¢i 0 puBPOS PETABOANG TNG £vTaAOoNG OTO TTPWTEUOV.

Auon
H etTaywyIkr) 10N TToU e@aviceTal 0To dEUTEPEUOV Eival:
V

Al Al
VZ:M_1:>_1:_2:>
At At M

& = —90 = 9005
At 100107 s

Epappoyn 6n

Mikpo Trnvio pe n = 10 oTreipeg Kal cwAnvoEIdEG ival TUAIYPEva oTov id1o TTu-
priva 0TTwg @aiveral oto oxnua. O1 oTTeipeg Tou cWANVOEIdoUg £xouv eufaddv

S = cm?. To owAnvoeIdég éxel n* = 2103 9T Na uTToAOYICOEi 0 CUVTEAEDTNG
m

auoIfaiag eTTaywyng Tou CUCTAPATOG. AiveTal n payvnTikr dIoTTEPATOTNTA TOU

TrupAva p=1000. (1r2=10, o= 41107 E)
Am

Auon

Av uttoTeBei TTwg 010 cWANVOEIdES dlafIBaleTal peupa oTaBepng éviaong Iy,
TOTE 0 OUVTEAEOTAG auoIfaiag eTTaywynAg Tou ouCaTAUATOG Ba givai:

nd,

M = (1

1

o61mou P, n pon TTou TrepvAEl atrd KABE aTTEipa TOU TTNnViou.
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ETTe1dn 10 pIKpd TTnvio PpiokeTal YEoa OTO PayvnTIKO TTEdI0 TOU CWANVOEI-
0ou0g, n d, Ba civai:

®,=B.,S (2)

61Tou S 10 €uPadOV KGBe oTTEipag ToU CWANVOEIBOUG, TTOU €ival ico e To eupa-
00V KABg OTTEIPAG TOU MIKPOU TThVviou.

H évraon Tou payvnTikou 1Tediou TTOU UTTAPXEI OTO E0WTEPIKO TOU OWANVOEI-
doug eivai:

B1 = HHolin™ (3)
ATT6 TIg o)€oeIg (2) kal (3) EteTau:
®,=p, in*S (4)

ATTO TIG oxéoelg (1) kal (4) émmeTal:

Inn"-S .
M:mSM:UUOSnn =
1
M=10° 41107 25 171.10*m?.10-2-10° 2™ = 8mH
A-m m

Epappoyn 7n

AUo Tnvia £xouv Ta €6AG XOPAKTNPIOTIKG:

MnAkog, £, = 8cm kai £, = 2cm.

2T1reipeg, ny, = 80 kai n, = 40

EpBadov kabe otreipag S, = 1cm? kai S,=2cm? O TTuprjvag Kai Twv dUo TTnvi-
WV €ival atroé 1o id10 UAIKO TTou €Xel payvnTikA diatrepaTtotnTa u=1000. To ouoTn-
Ma €xel ouvteAeoTr apoiBaiag eraywyrng M=0,0071H. Na uttoAoyioBouv:

O ouvteAeoTAG 0UCEUENG Kal O OUVTEAEDTNG OKEDAONG TOU CUCTAMATOG.

Aivetal p,= 41'r-10'7X—S
m

Auon

O ouvTeAeoTAG apoIfaiag eTTaywynAG TOU CUCTAUATOG gival:
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M

M=K /LL,=K=
LL

(1)

OTTOU K 0 OUVTEAEDTNG OUZEUENG TWV TTNViWV.
O1 ouvTEAEOTEG QUTETTAYWYNG TWV BUO TTNVIWV avTioToIXA Eival:

S S
L, = Youn? 6_1 (2) kai L, = p,un2 6—2 (3)
2

1

A6 TIG o)éoelg (1) (2) (3) émeTau:

K= M =

2 S, 2 S,
popnl 7po“n E

M

K=
nn
“Op EE
‘- 0,0071H _ 05
4107 VS .10°.80. 40\/10 m.210°m
Am 8-10°m-2-10“m

O ouvTteAeoTAG O0KEDAONG TOU CUCTHMATOG €ival:
o=1-k = 0=1-0,5 = 0=0,5

Epappoyn 8n

Tpia tmvia L,=2mH, L,=6mH kai L,=4mH cuvdéovTal o€ oeipd. Katrola xpo-

, , , , , , . Al A
VIK OTIYUA 0 pUBPOG PETAROANG TNG £VTAONG TOU PEUPOTOC Eival Kt =2— T0I0
S
gival n TiPn TNG Tdong oTa AKPA TNG OUVOECHOAOYIAg OTaV TOTE;

NAuon
Ly L2 L3
M nmm 2228
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H tdon 1Tou TpogodorTei TN cuvdeaoAoyia givai:
Al
V=L,— (1
oA At ( )

Eteidn Ta mnvia gival ouvdedepéva oTn o€Ipd, 0 CUVTEAEOTAG QUTETTAYWYNG
TOU CoUOTHUaTog Ba eivai:

Lo=Li+L+L; (2)
ATTO TIG oxéoelg (1) (2) EmmeTau:
Al
V=(L,+L+L) — =
( 1 2 3) At

V = (2mH + 6mH + 4mH) 22 = 24mv
S

Epappoyn 9n

Auvo TTnvia éxouv ouvTeAeOTEG auTeTTAyYWYNGS L, = 3 mH kai L, = 6mH. Ta duo
Tnvia ocuvdéovtal TTapdAAnAa kai Tpo@odoTtouvTal Ye Tdon. Kdmola oTiyui o

PUBUOG pETABOANG TNG évTaong Tou peUPaTOG OTO L4 gival: % = 24A Na uTro-
s
Aoyic6o0v:
a) O ouvTeAEOTAG QUTETTAYWYNG TOU CUCTANATOG
B) H 1y Tng Tdong Tpogpodoaciag otav % = 24é
s
Y) O puBpog peTafoAng Tng éviaong Tou peluaTtog oTo L, otav %Itl = 24é .
S
Auon
L1
YN
Lo
YN
v
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a) Agou Ta Trnvia ouvdéovtal TTApAAANAQ, 0 GUVTEAECTAG QUTETTAYWYNG TOU OU-
oTAMaTog Ba divetal ammd Tn oxéon:

1 1.1 1 _L,+L,
=>-=-2 1=

_ 4 —
L, L L, L LL,

oA 1 2

oL _3mHemH_,
L +L, 3mH+6mH
B) H tdon Tpogodoaiag €ivai:
V= |_1H v =3mH.242 = 72mv
At s
y) ZTa dkpa Tou L, UTTApXE! N TAON TPOPOBOTIag ETTOUEVWC:
Al, AL, _V _ A, _72mH_ A

V=l,—2="2=
At At L

At 6mH s

2

Epappoyn 10n

MNa ™ ouvdeouohoyia Tou oxnuatog divovrtal: L, = 3mH, L, = 6mH, L; =
20mH, L, = 5mH ka1 kK&1oia XpovikA OTIYMN % = 200é . Na utroAoyioBouv:
s

a) O ouvTeAeoTAG QUTETTAYWYNG TNG OUVOETHOAOYIag

B) O pubudg peTaBoAng TnNG €viaong Kal n Tdon o€ kKABe Tnvio, otav
B o0
t s A

Y) H 1iyn Tng 1dong tpogodoaiag otav % =200—.
s

Auon

Ly L3
M M
MM M
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a) Ta mnvia L, ka1 L, gival ouvdedepéva TapdAAnAa ETTOPEVWG:

1 _1 1 1 _L,+L,
e e S SN
I‘12 Ll L2 L12 L1L2

_ LL, _ 3mH-6mH

= >lL,=——————=2mH
oL+, 7 3mH+6mH

ETTopévwg 10 KUKAWMO PETAOXNKATICETAI OTO I00BUVALO:

Ouoiwg 1a L, kai L, gival ouvdedepéva TTapAAANAa ETTOUEVWIG:

_ L, _ 20mH-5mH _

= =L, =———————=4mH
*oL,+L, ¥ 20mH+5mH

To KUKAWWQO PETAOXNUATICETOI OTO:

Lio L34

Ta L,, Kal Ly, €ival cuvdedepéva 0TN OEIPA ETTOPEVWG:

Lyo=Ly,+ Ly = L, =2mH+4mH = L, = 6mH.
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B) H tdon oTo L, Ba eivai:

Al
V,=L,—2=V, = 6mHZOOA:1,2V
At S

2

Etreidn 1o L, kai 10 L, €ival cuvdedepéva TTapdAAnia V=V, =V, =12V

jvl:Llﬂjﬂzﬁ
At At L,
ﬂ—_l'zv—4ooé
At 3mH S

O pububg petaBoAng TNG OAIKAG Eviaong Ba givai:

AT_AL AL AL o004, 4002 = 6002

At At At At S S S

Emopévwg n 1don oTo L,, Ba givai:

Al
Vo= Loy :>V34=4mH-600%=2,4V

AMAG eTTE10N L; Kal L, gival cuvdedepéva TTapdAAnAa
V,,=V,=V,=2,4V
O1moTE 0 PUBPOG PETABOARG TNG €vTaonG Tou peUPATOC oTa L, Kal L, uttoAo-
yifovtal wg €EAG

Al Al, V. Al
V3:|_3_3:>_3:_3:>_3:—2’4V :_’]_ZOA
At At L, At 20mH S
Kal V4:L4ﬂ:>ﬂ:£:>ﬂ:2'ﬂ:4805
At At L At 5mH S

4
y) H 160N 1pogodoaciag civai:
V=V, ,+V,, = V=1,2V+2,4V=3,6V

Epappoynq 11n

O1 TINEG TWV CUVTEAEOTWV QUTETTAYWYNG TWV TINViwv TG ouvdeopoloyiag
TOU OXAMOTOG gival:
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L,=2mH, L,=6mH, L;=12mH ka1 L,=4mH. Av n 1don orto L, eivai V,=4,8V. Na
uttoAoyicBouv:

a) O ouvTeAEOTAG QUTETTAYWYNG TNG OUVOECTOAOYiag

B) H tdon kai o puBudg petaBoAAg TnG éviaong o€ KABe Trnvio, étav V,=4,8V
y) H 1ign 1ng télong tpogodoaiag étav V,=4,8V

ng % "

Auon

a) Ta mnvia L, kai L; givalr guvdedepéva TTapaAANAa, ETTOPEVWIG

L. L .
L23: 273 jLZB:M:4mH
L, +L, 6 mH+12mH
OTTOTE TO KUKAWWO PETAOKNMATICETAL:
L23
nm

L

Ta L, Ly kai L, givar ouvdedepéva aTn O€Ipd, ETTOMEVWG:

Lo=L,+Ly s+, = Lo,=2mH+4mH+4mH=10mA

B) O pubuodg % Ba civai

A, _V, (Al _48V _g50A

At L, At 6mH S
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|3

Etreidn 1o L, gival TapdAAnAo mpog 10 L, V,=V,=4,8V, omrdTe 0 pubudg %t
eivai

At L At 12mA S

3

O pububg peTaBoAng TNG OAIKAG Eviaong Ba givai:

AT_AlL, (Al Al _g002 44002 212002

At At At At S S S

Emeidr) to L, 10 L, 5 KO L, €ival ouvdedepéva o€ O€Ipa:

£l _ﬂ_ﬁ_lzooé

At At At

Emopévwg V, =L AAIt 2 mH- 1200A—2 4V

Al, A
anV, =L, —t = 4mH - 1200 — = 4,8

y) H 1ipn 1ng tdlong tpogodoaciag givail:
V=V,+V,;+V, => V=24V +48V+48V=12V

8-7. NMNpoBAnpara mpog AUCH

1.° Mnvio éxe MAKOG (=211 cm, n=100 oTTEipEg Kal TTUPAVA PE PayvnTIKn dloTTe-
patoétnTa W=1000. To eufaddv k&be aTreipag Tou Trnviou givalr S=0,5cm?. To
pelpa Tou Trviou aufavetal pe oTabepd pubuod, oTTdTE OTA AKPA TOU TTNViou
emayetal Tdon V=2V. Kdrroia xpovikf oTIyu n £€viaon Tou peUPOTOG TTOU
dlappéel To Trnvio gival 1,=2A. Na uttoAoyi06¢i n évTaon Tou peUPaTOG PETA

Xpovo At=10ms |y, = 41-10” AV—S
" (4A)

2°H MayvnTIKr por, TTou Trepvael atmo KABe oTreipa evog trnviou, givar ®=0,01
Wb, étav diappéetal amd pevpa 1=1 A. To mnvio €xel n=100 oTreipeg.
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30

4°

50

60

To peupa TToU dlappéel TO TTNVio YETABAAAETAI uE 0TABEPS PUBUO, OTTOTE OTO
Tnvio emayetal Taon V=100V. Na utroAoyioBei 1o Xpovikd didoTnua péoa
OTO OTT0i0 N €vTaon Tou peuaTog PHETABAAAeTal KaTd Al=0,1A.

(At=1ms)

Mnvio eival opoiduop@pa TUAIYUEVO GE TTUPHVA PE PayvnTIKA dIaTTEQATOTN-

OTTEIpE
Ta y=1000. To TTnVvio €xel n*=103 TTEIPES KAl OUVTEAEDTH] QUTETTAYWYNG
L=0,11H. Na utrohoyio6ei o dykog Tou TTupAva |y, = 417-107 AV—S
-m
(2,6:10°m?®)

‘Eva 1rnvio 1mou diappéeTal ammd peUpa €xXEl ATTOTAUIEUOEl EVEPYEIQ Uayvn-

TIKOU TTediou W=2-102J. H payvnTiki por Tou diépxeTal atrd K&Be oTTeipa
Tou TTnviou gival ®=0,02Wb. To trnvio €xel n=100 oTreipeg. Na uttoAoyioBei
n €viaaon Tou peUPATOCS TTOU dIapPEEl TO TTNVIO.

(20mA)

Avo Tnvia €xouv ouvteAeoTEG auTeTTaywyng L,=20mH ka1 L,=80mH avri-
oToixa. Ta Trnvia BpiokovTal ge oUleugn kal éTav aTO TTPWTEUOV N £vTaon
TOU peUPATOG HETABGAAETAI PE PUBUO %Itl = 125% OTO OEUTEPEUOV ETTAYETAI
Tdon V,=4V. Na uttoAoyioB¢ei 0 ouvTeAeoTAG 0KESAONG TOU CUCTAMATOG.
(0=0,2)

AUo TTnvia BpiokovTal og gUCeUEn. ZT0 TTPWTEUOV, TTOU £XEI CUVTEAEDTH QU-
Temaywyns L,=100mH, n €vraon Tou peUpaTog PETARAAAETOI PE OTOBEPS
pubuo %Itl =10° %.To deuTepelov €xel n,=200 OTTEIPES Kl TO EPPABOV KABE
oTreipag gival S=1cm?. O TTupAvag Tou SeuTEPEUOVTOG EXEI HAYVNTIKH DIATTE-

patétnTa P=5001T. O CuvTEAEOTAG OKEDAONG TOU CUCTHPATOG gival 0=0,1.
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Av n 1don TTOU £TTAYETAI OTO deuTEPEUoV gival V,=9V, va uttoAoyioBei 1O
KOG Tou SeuTepeliovTog |y, = 41-107 Vs m = 10

A-m (8cm)

'/ ° Avo Tvia Bpiokovtal og oUZeuEn. OTav To TPWTEUOV SIapPEETal aTTO PEU-
Ma ;=1 A, n gayvnTikr por TTouU TTEPVAEI ATTO TIG OTTEIPEG TOU BEUTEPEUOVTOG
givar ®=0,5mWb. H évtaon Tou pelaTOG OTO TTPWTEUOV AUEAVETAI PE OTA-
Bepd pubuo, otrdTE OTO deuTEPEUOV atTayeTal Tdon V,=100V. Av 1o TTpwTEU-
ov KATtrola oTiyun diappéetal atd pevua 1,,=3A, va uttoloyioBei n Evraon
TOU PETA Xpovo At=1mS. Aivetal o apIBudg Twv OTTEIPWVY TOU dEUTEPEUOVTOG
n,=100 oTTEipEg.

(5A)

8° 510 KUKAwpa Tou oxnuarog, L,=2mH, L,=4mH ka1 L;=3mH. H 1don Tou L,
eivar V,=2V. Na utrohoyioBouv:
a) O ouvTeAEOTAG QUTETTAYWYNG TNG OUVOETOoAOYiag
) H 1adon kai o puBuog HETaBOANG TNG Eviaong Tou peUPATOC yia KAOe Tn-
vio, otav V, =2V.

Ly
2228
(L., = 2mH
%LZ (V,=2 ﬂ:103é
L At S
® 3
¢ V, =4V Al _1pe A
At S
Al
V, =6V —3:2-1o3§)

9° Tpia Tnvia L,=3mH, L,=12mH kai L, eivai cuvdedepéva TTapdAinAia. O ou-
VTEAEDTNG QUTETTAYWYNG TNG ouvdeopoAoyiag cival L=1,5mH. Na utroAoyi-

00¢i 0 ouvTEAEOTAG auTeTTaYWYNAG L.
(4mH)
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10° o OUVTEAEOTEG QUTETTAYWYNAS TWV TTVIWV TOU KUKAWPATOG, TTOU QaiveTal
oTo oXAua, gival iool JeTagu Toug:
L,=L,=L;=L,=L;=14mH

Katrola oTiyuA n t1don 1p0@od0a0iag Tou KUKAWMATOG €XEl TNV TIA V=7V.
Na uttoAoyicBouv

a) O ouvTEAEOTNG QUTETTAYWYNG TNG CUVOETHOAOYIOG
B) O puBu6S peETaBOANG Tou pelpaTtog o€ KABe Trnvio, otav V=7V.

L3
122728

SO

o = 10mH, All Al 100é

At At S

%:ﬂ 2005 ﬂ_5OOA)
At At At S

1.1.° MNa o kiKAwpa Tou OXAUATOC divovTat:

Al A ,
L,=20mH, L,=5mH, L,=2mH, L,=3mH kai E=1000§. Na utroAoyIoBei

0 puBu6g peTaBOAAG TOU peUATOG O€ KABE TTNViO.

Ly
L
3
YN L, ﬂ_4 1035
2228 At S
|_4 Al 5 103 A
Y'Y At S
Al, 104A
At S
® O
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12° Na utrohoyio8ei o OUVTEAEOTAG QUTETTAYWYNG TOU KUKAWHPOTOG TOU OXHa-

T0G. AivovTat:
L,=20mH, L,=15mH, L,=14mH, L,=10mH L;=5mH ka1 L;=8mH.

Le Lo
YYN YYN
o
Ls ¥ L,
®
YYN
Lg

(12 mH)
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ENAAAAZZOMENO PEYMA (A.C.)

Eicaywyn
2T0 KEQAAaIo auTo TTEPIYPAPOVTal BACIKES EVVOIEC KAl KUKAWuATa evaAAao-
OOUEVOU PEUUATOC.

2KOTTOC TOU KEpaAaiou autoU &ival, va KATavooouV 0! aBnTéC BATIKES
EVVOIES TOU EVAAAQOOOUEVOU PEUUATOS KAl T CUUTTEPIQPOPA TWV OTOIXEIWYV
R, L, C ar0 evaAAaooduevo peuua Kabwg mmions Kai ouvouaauoUs auTwV.

EmimAéov, va avarrru§ouv KPITIKN IKQVOTNTA OXETIKA UE TOV TPOTTO AVTIUETW-
mMonNg KUKAwuarwv AC woTe va gival o Béon va 1a EMIAUOUV.
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9-1. EVAAAGOOOHEVO PEUHA KAl XAPAKTNPIOTIKA TOU
HEYEON

Q Ovopddetal evaAANaoGOUEVO TO PEUPA TOU OTTOIOU N YopPd Kol N TIPA (évTa-
on) JeTaBaAAovTal TTEPIOdIKG pE TO XPOVO.

Av n éviaon Tou PeUPATOG €ival NUITOVOEIBNG OUVAPTNON TOU XPOVOoU, TOTE
£XOUHE TO NUITOVOEIDEG EVOANAOOONEVO PEUA, TO OTTOIO diveTal ATTO TN OXE-
on

. 21
=1y Nue = lo - nuwt = Iy - nu2mft =1, - nu7t (9.1)

o1T0U

i: oTIyMiaia €vtaon, dnAadn n évraon Tou peUUATOS OE OPIOUEVN XPO-
VIKR oTiyun t.

l,: TTAATOG, dNAQdA N MEYIOTN TIMA TNG £VTAONS TOU PEUUATOC.

T: 1repiodog, dnNAadr o XpOvog TTou XPEIAZeTal YIa PIo OAOKANPN YETA-
BoAr Tng évtaong Tou peUPATOG.

f: ouxvotnTa, dnAadn o apIBudS Twv TTANPWY PETABOAWV TNG £vTa-
OongG Tou PEUPATOG OTN JovAda Tou XpoOvou (Jovada ouxvoeTnTag 1o
1 Hz).

w=21f: KUKAIKf) ouxvoTtnTa (Jovada KUKAIKAG ouxvoTtnTtag 1o 1 rad/s).
¢=wt: oTydiaia @&on, dnAadn n ywvia e opIouEVN XPOVIKH oTiyun t.

H ypa@iki TTapdoTaon Tou evOAAACOOUEVOU PEUUATOG QPAIVETAI OTO OXI MO
9.1.

0 T2 T

_|0

Zxnua 9.1. Huirovoeidég evarlaoaduevo peuua
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&= lNaparnpnocic

® 3TN OUVEXEID TO NUITOVOEIOEG EVOANAOCOUEVO pela Ba avagpépeTal atTAd
WG eVAAANQOGCOPEVO pela.

e Av 1n xpovikni oTiyu t = 0 n @don eival @,, TOTE N JOPEPH TOU PEUPATOC ival
i = lonu(wt + @)

9-2. EVaOAAGOOOHEVN TAON KAl XAPAKTNPIOTIKA TG
HEYEON

Q Ovopddletal evaAAaocodpevn Tdon n Tdon TG OTroiag N TTOAIKOTNTA Kal N
TIMA TNG HETABAAAovTal TTEPIODIKG PE TO XPOVO.

Av n Téon gival nuITovoeidng ouvapTnon Tou XpOvou, TOTE EXOUE TNV NMITO-
voeidn Tdon, n otroia diveTal atrd Tn OXEON
2m
V=V, -Nue =V, -nuwt =V, -nu2mft =V, -np?t (9.2)
o1ToU
V. oTiydiaia Tdon, dnAadr n Tdan o€ opIoUEVN XPOVIKH aTIyun t.
Vo TTAGTOG, OnAadN n YEyIoTN TIUA TNG TAONG.
T: mepiodog, OnAadr) o xpdvog TTou XPEIAZeTal VIO PIo OAOKANPN WETO-
BoAn Tng Tdong.
f: ouxvotnTa, dnAadr o apIBUOG Twv TTAAPWVY PETARBOAWY TNG TAONG
oTn Hovada Tou xpovou (uovada ouxvotnTag 1o 1 Hz).
w=2T11f: KUKAIKr} ouxvoTnTa (Movada KUKAIKAG ouxvotnTag 1o 1 rad/s).
@=wt: oTiypiaia @acn, dnAadn n ywvia o€ opiouévn XpovikA oTiyuA t.
H ypa@ikn TTapdotacn NG evaAAaooOpEVNG TAoNG @aiveTal oTo oxnua 9.2.

VA

Y/ O—

A4

0 T/2 T

Vo

2xnua 9.2. Huirovoegidng evalAaocoouevn taon
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&= lNaparnpnoeic

® 3TN oUVEXEIQ N NUITOVOEIDNG evaAAaoaduevn Taon Ba avagEpeTal atTAd wg
evaAAaoobpevn TaoN.

e Av Tn xpovikA oTiyufy t = 0 n @don gival @,, T6TE N Jop®Pn TG EVOAANACOOUE-
VNG 1a0ong gival v = Vonu(wt + ).

9-3. Napaywyn eVAAAAOCOOHEVOU PEUHATOC -
EVAAAAOOOHEVNG TAONG

‘EoTw OTI yéoa o€ éva ouoyevEG payvnTikG TTedio (PayvnTIKAG eTTaywyng B)
BpiokeTal éva TTAQICIO PE N OTTEIPEG, TO OTTOIO PTTOPEI VA TTEPIOTPAYEI PUE OTAOE-
pr YwvIakn TaxuTnTa w, 0TTweG QaiveTal 0TO TTAPAKATW OXAUA.

—— e —— N —

N

agovag

TTEPICTPOPN
b

’—f\/\-’—\/\

Zxnua 9.3. lNepiarpoen mAaigiou yia mapaywyr evaAAaocoduevou peuuarog

Katd tnv mepioTpo@r] Tou TTAAIGIOU PETABAAAETAI N PaAyVvNTIKI POR TTOU TO
OlappEEl UE ATTOTEAECUA VO DNUIOUPYEITAI OTA AKPO TOU £TTaYWYIK HEA.

H pon 1Tou TTepvd aTTd TO TTACiCIO €ival:
¢®=B-S-ouvp=B-a-b-ouve (9.3)

OTTOU @: N Yywvia PETALU TWV BUVANIKWY YPAUMPWY Kal TNG KABETNG eubeiag oT1o
TTAqiaIo.
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Emeidn @ = wt, n oxéon (9.3) maipvel Tn popen
®=B:-a-b-ouvwt (9.4)

Me epapuoyn Tou v. Faraday (BAétre Keg. 6) amodeikvueTal 6T, N avatTuo-
oouevn HEA egivar:

Ez-%-nzB-a-b-n-w-npwton-r]pwt (9.5)

OTMOUE,=B-a-b-n-w
Av 10 TTAQiCI0 OUVOEBET Pe PIa avTioTaOT), WOTE va OXNUOTICETAl KAEIOTO KU-
KAwWa, TOTE N £VTOon ToUu PEUPATOC Eival:

. E _E, -nuwt
|=E=OT=IO'nuwt (96)
otou |, = E
R
AvaAoya n Taon oTa Gkpa TG avtiotTaong ivai:
v=i-R=l,- R-nuwt=V,;  nuwt (9.7)

omou V,=1,-R

9-4. Evepyo¢ évraon Kal EVEPYOS Taon

270 evaANaOOOUEVO pelua, n TAon Kal N évraon PJeTaBAGAAOvVTal JE TO XPOVO,
yI' auTo &€V PTTOPOUHE VA XOPAKTNPIOCOUME £va peUa oUTE atrd TN OTIYMIAIA TIUN
TOU 0AAG oUTE aTTo TN PEYIOTN TIPN. ‘ETOl, €ipaoTe UTTOXPEWHEVOI VA XPNOIYOTTOI-
fHooupe TNV évvola TNG evepyou TIPNG.

Tautdxpovo To BepPUIKO aTTOTEAECUA TOU peUNATOS €apTATAl, ATTO TO TETPA-
Yywvo Tng évraong Tou peupaTtog (P = I2 - R) kal katd cuvéteia ival ave¢aptnTto
atod T @opd Tou. AuTd anuaivel 0TI Kal Ta evaAAaoodpeva pelpata Beppaivouv
TOUG aywyoug.

Me Baon Ta TTapattdvw, UTTAPEE N avaykn €TTIAOYNG PIOG OVOUACTIKAG TIMAG
TTOU Ba eTTETPETTE TN OUYKPION PE GAAEG TIMEG, JE MIO TIMR ouveXOUG PEUPATOG.

Q Evepydg éviaon evog evaAANAoOOUEVOU PEUNATOG ovouddeTal n oTabepn
EVTaOoN TTOU TTPETTEI VA EXEI CUVEXEG PEUMA, TO OTTOI0, OTAV TTEPVA aATTO TNV idia
avTtioTacn, amodidel aTov idI0 XpOvo TO auTO TTOCO BEPPOTNTAG UE TO EVOANOO-
OOuEVO.
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ATtrodeikvueTal OTI N evepydg Eviaon divetal atrd Tn oxEon:

| =t - 0,707 -1, (9.8)

£V \/E

Q Evepyodg 1GON €vog evaAAQOCOOUEVOU PEUPATOC OVOPACZETAl N OUVEXNGS
Tdon, n otoia, étav epappoleTal oTa Akpa Tou idlou aywyou, divel peUpa PE
évraon ion Pe Tnv evepyo évraaon Tou E.P.

ATtrodeikvueTal OTI N evepyog Taon diveTal atrd TN oxéon:

Vv =V—;=o,707-v0 (9.9)

9-5. AIGVUGHATIKA TAPACTAON EVAAAACOTOHEVWV
HEYEOWYV

‘Eva evaAAaooduevo péyeBog ptmopei va TapaoTtaBei oto eTTiredo xOy pe
éva d1Iavuoua, UTTO TIG TTOPAKATW TTPOUTTOBECEIG.

a) O agovag Twv TETUNPEVWY OTTOTEAET TNV apXn TWV QACEWY Kal AApBAVETaI
WG aQeTNPEia PETPNONG TWV PACIKWY YwVIWV. KaTtd Tnv apioTepr] ¢opd ol
ywvieg BewpouvTal BETIKES, VW KATA TNV avTiBeTn apvnTIKEG.

B) O &&ovag Twyv TeETaYPEVWY ATTOTEAET TOV AEOVA TWV TTPOROAWY A TWV OTIY-
HIdiwV TIHWV.

y) KaBe uéyebog mmapiotdveral oTo £TTiredo xOy aav didvuoua, AoXeTa atrd
TO Qv gival ] dev gival didvuoua.

8) To pnkog Tou diavuopaTtog o€ KAtola KAigaka (Hovada pétpnong) €xel
METPO i00 pE TO TTAGTOG TOU EVOAAQCOOEVOU [EYEBOUG.

€) H ywvia 10U oxnuartiCel To dIGvuCoua PE TO BETIKO TTPAYMATIKO Agova gival
ion pe TNV apxikA @aaon @, Tou EvaAAACOPEVOU HEYEBOUG.

Me aAAa AOyia, €va evaAAaooopevo pEyeBog, Tr.X. a(t) = A, - nu(wt+,), TTapl-
OTAVETAI PE £vVa DIAVUC A TTOU £XEI HETPO i00 PE TO TTAATOG A, KOI OXNUATICEl PE
TO BeTIKG GEOVA X Yywvia @y. To dIAvuoua auTO TTEPIOTPEPETAI PE YWVIOKK TaXU-
TNTA W, ionN PE TNV KUKAIKF) ouxvoTnTa TOU UEYEBOUG.

H ywvia ¢@ mTou oxnuaTifel 10 didvuopa Pe To BeTIKO dEova Twv X augaveTal
OUVEXWG Kal UoTePa aTTo Xpovo t yivetal @ = wt + ¢,. H oTiypiaia Tipn Tou  gival
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a(t) = Ay - nu(wt+@,). AnAadr), o1 TTPOBOAEG TOu dIavUOUATOG OTO PAVTACTIKO
afova divouv TIG OTIVMIAIES TIMEG TOU EVOAAACCOUEVOU UEYEBOUG.

OAa autd @aivovTtal 010 oXAa 9.4.

>
<

Agovag TTpoBoAwv

a(t)=Ao - nu(wt + @o) +

@ =wt+qg /’ \ \

i <“ ®o X
‘\ 0 i >
\ / Apxn paoewv

Zxnua 9.4. Aiavuouariky mapdoracn evalAacoduevou ueyéoug

9-6. BaoIKd KUKAWHOATA OTO EVOAAAAOOOHEVO PEUHA

H évtaon Tou pelPaTog 0 £vav KATavVaAWTH ¢apTdTal atmd TNV eQapuoloue-
vn TA0N Kal a1t TV avTioTOOT TOU KATAVOAWTH.
Otav n epappoldpevn Ta0nN gival CUVEXNG, N avTioTaon TOU KATavaAwTh gival
ion ME TNV WWIKA Tou avTioTaon.
O1av n epappoldpevn 1a0n €ival evaAAAooOuEVN, N AVTIOTAON TOU KATAvVA-
AwTA €ival n avtiotaon evaAAaooOuEVOU PEUUATOG.
H avtiotaon evaAAaccduevou peluaTog gival duvaTto va TTEPIAAUBAVEL Jia N
TTEPIOTOTEPEG ATTO TIG OKOAOUBEG AVTIOTAOEIG:
° QuIKN avTtioTaon: To evaAAaocoouevo peUpa TTapayel oTny avTiotaon Bgp-
MOTNTA (TT.X. NAEKTPIKN BEpudoTpa).
° ETraywyikn avtiotaon: To evaAAacoOuevo peUua dnUIoUpyEi oTNV avTi-
oTaon éva payvnTiké medio (T7.x. TTnvio).
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e XwpnTIKA avTioTaon: To evaAAacaduevo peUua dnUIoUpYEi oTNV avTioTa-
on éva NAEKTPIKO TTEDIO (TT.X. TTUKVWTNG).
O poodIopIGPOS TNG £VTAONG TOU EVAAAACCOONEVOU PEUNATOG TTPOUTTOBETEI
TOV UTTOAOYIONO TNG QVTIOTAONG EVAANACOONEVOU PEUUATOS TOU KATAVOAWTH).

9-6.1. Quikn avrioraon oto E.P.

Av oTa Gkpa pia wPIKAG avtioTaong R epappooTei evaAAaocodpevn Tdon TnG
MOP®AG vV =V, - nu(wt + @), TTapatnpouvTail Ta ENG:
a) T0 pedpa TToU TTEPVAEl aTTd TNV R gival evaAAaoOOPEVO PE ouxvoTNTA ioNn
ME TN ouxvoTnTa TNG TAoNG.

) . . . V
B) To TTAGTOG TOU EVaAAAOCOPEVOU PEUPATOG Eival |, = EO

y) N Téon Kai n évraon eival JeyéOn cUPQATIKA, ETTOPEVWGS N HOPPN TOou PeEU-
paTog givar i = I - nu(wt + @,).

210 oxNua 9.5 @aivetal KUKAwpa E.P. ye wuikA avriotaon R, kabwg emmiong
Kal N dlavuopaTiky TapdoTacn Twv EPPavVIOUEVWY PEYEBWV.
R yA
w
AN AN

—

Y
= nu(wtteo)

(~) 0 s
/

i = Vo np(wt+eg)

Zxnua 9.5. KbkAwpa E.P. ue wuikn avrioraon

9-6.2. NMnvio oTo E.P.

Av oTa akpa evog 16avikou Trnviou (dnAadn Xwpig WHIKEG aTTWAEIEG) £Qap-
MooTei evaAAaooopevn Téon NG Jop@ng v = V, - nu(wt + @,), TTapatnpouvtal
Ta €€AG:

a) To pevua TTou TreEpvAel aTmd To TTnvio L gival kal autd evOAAGCOOUEVO [E

ouxvoTnTa ion Pe TN ouxvoTnTa TG Taon..

B) To TTnvio TTapouaciddel avTioTaon TTou OVOUAZETal ETTAYWYIKA avTioTaon

X, ka1 divetal atrd TN oxéon:,
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X, = wL (9.10)
y) n Tdon TTpoTTopeUETal TNG EVTOONG TOU PEUNATOC KATA 90°, eTTOMEVWG N
Mop®r] Tou peupaTog gival i = | - nu(wt+@,-90°) ue |, = Vy/wlL
210 oxNua 9.6 @aivetal KUKAwpa E.P. pe Tnvio, kabwg ettiong kai n diavu-
OMOTIKA TTAOPACTOON TWV EPPAVICOUEVWV PEYEOWV.
L y w
rn N

> Vo

Y/
i = [ NH(Wt +@-90°)
wLA

S,
Vv = Vo nu(wt+@o) lo
Zxnua 9.6. KikAwua E.P. ue nvio (16aviko)

& lNaparnpnocic
e [oxUel 0 vouog Tou Ohm yia Tn PEYIOTN Kal TNV evepyo TIPN, dnAadn:
Vo=wL I, V,=wL -1,

e Edv w = 0 (ouvexég peupa), n emaywyikn avriotaon eivar X, = 0. ETropé-
VWG TO TINVIO CUUTTEPIPEPETAI WG PBPOXUKUKAWMPG OTO GUVEXES PEUMAL.

e Av n ouxvoTtnTta yivel TTOAU PeydAn, n ETaywyIikA avTioTaon yiveral €Tmiong
TTOAU peydAn, pe atmotéAeopa va pnv mepvad 1o E.P. Ta 1rnvia autd ovopd-
{OVTQl OTTOTTVIKTIKG ] OTPAYYOAIOTIKA, €TTEION ATTOKOTITOUV TIG UYWNAEG
OuXVOTNTEG.

9-6.3. NMNukvwTng oTo E.P.

Av oTa akpa evog 10aviKoU TTUKVWTH (BNAad XwpPic WHIKES ATTWAEIEG) EQap-
MooTel evaAAacoouevn TAON TNG MOPPNRS v = Vonu(wt+e,), Taparnpouvtal Ta
€gNG:

a) T0 peUpa TToU TTEPVAEI aTTd TOoV TTUKVWTH C gival evaAAacoduevo, e ou-

XvOTNTa iON e TN ouxvoTNTA TNG TAONG.
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B) o TTUKVWTAG TTapouaIddel avTioTaan, N OTToia OVOUACZETaI XWPNTIKKA AVTi-
otaon X kai divetal amrd Tn oxéon:
1
X. =—— 9.11
o= (9.11)
Y) 70 peUpa TTPOTTOPEUETAl TNG TAONG KATA 90°, ETTOUEVWG N HOPYT) TOU PEU-
MaTog gival i = |, - nu(wt + @, + 90°) pe I, = wC - V,.

210 oXAPa 9.7 @aivetal KUKAwpa E.P. pye TTukvwTh, KaBwg €1Tiong Kai n dia-
VUOUATIKA TTOPACTACT TWV EPPAVICOUEVWY PEYEBWV.

C y
[ y
1]

R X

i = wC-Vy nu(wt+py+90°)

Vo

A4

@ Y Po X

vV =Vonu(wtteo)

Zxnpa 9.7. KbkAwpa E.P. ue mukvwrr (16aviko)

& lNaparnpnoeig
e |[oxUel 0 v.Ohm yia Tn P€yIoTn Kal TNV evepyo TIPN, dNAadN:
1 1

V= —| Vo=
0 UJC 0 ev ev

wC

e Av w = 0 (ouvexég pedua), N XwpenTikA avTiotaon Teivel oTo dmeipo. ETTopé-
VWG, O TTUKVWTAG OTO CUVEXEG PEUNA CUUTTEPIPEPETAI WG AVOIKTOKUKAWUA.

9-7. ZUVvOeTa KUKAWHATAa—2Z0VOETN avrioTaon

21NV TTPAEN TA KUKAWMOTA OTTOTEAOUVTAI ATTO TTEPICCOTEPA OTOIXEIO KATAAAN-
Aa ouvduaopéva, WoTe va oXNPaTi(ouv oUVBETEG CUVDETHOAOYIEG, N avTioTaoN
TWV OTToIWV ovopddeTal oUVOETN avTioTaon. To ATTOTEAECUA TNG OUVEPYATIag
OAwvV TwV oToIxeiwv dev PTTopoUE va To TTPORAEWOUUE TTAPA JOVO PE UTTOAO-
YIouOUG.
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9-7.1. KikAwpa RL o€ osipa

Eotw KUkKAwpa RL o€ oglpd 110U Tpo@odoTeiTal ue evaAAacoouevn Tdon. Av
V gival n evepyog TIUR TNG TAoNS auTig Kal | n evepydg TIWAR TNG €vTaong Trou
TTEPVA atro TO KUKAWA, TOTE N Tdon V avtiotabpiler duo TpdyuaTa:

a) TNV TITWaon Tdong TNV WHIKA avTtiotaon R, tmou eival Vi = | - R kai n otroia
gival CupQaoIKkn Pe TNV éviaon.
B) TNV TTTWON TAONG OTNV £TTAYWYIKA avtiotaon wL, TTou givalr V| = | - wL ka1 n

oTToia TTpOoTTOPEUETAl ATTO TNV £VTAoh TOU peUpaTog Katd 90°.
Atreikovifovtag Ta heyEdn diavuopaTikd (oTov opIfOvTIO dgova ToTToBETEITal
TO KOIVO PEyEBOG, dnAadn To pelua), TTPOKUTITEL:

R L A
MW Frv

-

Vil o Vv

A |

V: evepyog Tiun

Zxnua 9.8. KikAwua RL o€ ogipa

Vv
Sl
JR? +(wL)’

kol oUP@wva Pe 10 v. Ohm TTPOKUTITEN 8Tl 0 6pOg +/R? +(w L)2 aTroTeAEi TN
oUveeTn avTioTaon Z Tou KukAWpaTtog. AnAadh, Z = |R? +(w L)2 :

H dia@opd @dong peTagl TGoNg Kal £VvTaong Eival ¢, Kal IoXUEL:
V., _l'wL _wL , . . .
EQQ, = VIR R OTTWG Paiveral Kal ato Tn dIAVUCPATIKN TTapAoTao.
A .

Ta oTiypiaia uey€Bn Tou KUKAWMPOTOG EUKOAQ TTPOKUTITOUV Kal Eival:

VEEVEHVE =P R+ (wL) |

izé-npwt (9.12)
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Kal
Ve =lo - R nu wt

V =1y wl - nu(wt +90°) (9.13)
V=V nu(wt +@,)

& [Nlaparnpnoeig

e A6 mig oxéoeig (9.12), (9.13) kai atrd Tn SlavUCPATIKA TTAPAoTOON TWV YEYE-
BWwv cuuTTEPAiVOUE OTI:

® n TAON TTPONYEITAI TOU PEUPATOG KATA YwVia @,, TIPAYUA TO OTTOI0 CUNQWVEI
ME TOV ETTAYWYIKO XOPAKTAPA TOU KUKAWUATOG.

® Ta PEYEDBN |, Vi €ival CUPQAOIKA, TTPAYUA TO OTTOI0 CUMQWVEI UE TO ATTOTEAE-
opara g Tapaypdeou 9-6.1.

e Ta PeyéON I, V. dlapépouv katd 90°, TTPAYUA TO OTTOI0 CUMQWVEI JE TO OTTOTE-
Aoparta Tng TTapaypdeou 9-6.2.

9-7.2. KikAwpa RC o€ ogipa

‘EoTw KUKAWWPa RC o€ agipd TTou TpogodoTeital he evaAAacooduevn 1édon. Av
V gival n evepydg TIPA TG TAONG Kal | n evepydg TIWA TNG évTaong TTOU TTEPVA
ato 10 KUKAwa, TOTE N 180N V avriotabpider duo Tpdyuara:
a) TNV TTWan TaoNg oTnV WHIKA avTiotaon R, Tmou gival Vi = | - R kai n otroia
€ival CUPQAOTIKA JE TNV éviaon. 1 1
B) Tnv TITWON TGONG OTNV XWENTIKA avTioTacn —=, Tou €ival Vg = | - ——
Kal n oTroia £1TeTal TOU peUpaTog katé 90°. we
ATtreikovifovtag Ta peyédn diavuouaTikG (oTov opIdovTio dfova ToTToBeTEITal
TO KOIVO péyeBog, dnAadn To peUua), TTPOKUTITEL

A

R C y
| |
MW 1|
il
I VR X
0 oz !
1
Vc‘[ _______ :
() v
_/
V: evepyog TIUA

Zxnua 9.9. KikAwua RC oe ogipa
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V
1
R*+ (=
(e
) ) . . ) 1 ,
Kal CUPQWVA PE To V. Ohm TTPOKUTITEl 0TI 0 OPOG /R* + (E) OTTOTEAE] TNV

/ 1
oUvBeTn avtioTaon Z Tou KUKAWPATog. Anhadr, Z= 4/R? + (R)2

H dla@opd @dong peTagl TGong Kal €vTaong ival @, Kail I0YUEL:
1
Ve - wC

8 == ——=
MG V., I'R  wCR

Ta oTiypiaia uey€0n Tou KUKAWMPOTOG EUKOAQ TTPOKUTITOUV Kal Eival:

OTTWG QaiveTal Kal aTTd TN dIAVUCUATIKY TTApAOTOOoN.

i:%-npwt (9.14)

Kal
Vg = I, - R - nuwt

il 0
Ve =1, -E-np(wt-go ) (9.15)
v =V, - nu(wt - ¢,)

&= lNaparnpnocic

Ao TIG oxéoelg (9.14), (9.15) kal ard TN dIAVUCUATIK TTAPACTACT TWV PEYE-

Bwv cuuTTEPaiVOUE OTI;

® 1 TAON ETTETAI TOU PEUPATOC KATA ywvia @4, TTPAYUA TO OTTOI0 CUNQWVEI JE TO
XWPNTIKO XOPAKTAPA TOU KUKAWMNATOG.

® T ueyédn I, Vi €ival cup@Aagikd, TTPAYHA TO OTTOI0 CUMQWVEI UE TO ATTOTEAE-
ouarta TnG Trapaypdeou 9-6.1.

® Ta pey€dn |, V. diagépouv katd 90°, Tpdyua TO OTTOI0 CUM@WVEI JE Ta aTTO-
TeEAéoPaATa TNG TTapaypdagou 9-6.3.

9-7.3. KikAwpa RLC o€ osipa

‘Eotw kKUKAwpa RLC gg ogipd TTou TpopodoTEiTal ue EvOANATOOPEVN TAON
v = Vonu(wt + @,). Av V gival n evepydg TIPn TG TAoNng Kai | n evepydg TIPA TNG
évTaong Trou Trepvael atmd 10 KUKAwUA, 161 N 1don V avtiotaBuilel Tpia TTpday-
JaTa:
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o) TNV TITWOon Tdong oTNV WHIKA avtiotaon R, trou gival Vg = | - R kai n otroia
gival CUPQAOIKN PE TNV £vTaon.

B) TNV TITWON TAONG OTNV £TTAYWYIKK avTioTaon wL, Tou givar V| =1 - wL kai
N oTroia TTPOTTOPEUETAl ATTO TNV €VIACT TOU PEUUATOG KT 90°.
y) Tnv TITwon 1dong otn xwpentikA avrtiotaon 1/wC, tou gival Ve = | - 1/wC

KalI N oTroia £TTETAI TNG €VTAONG TOU PEUATOG KaTté 90°.

Atreikovifovtag Ta peyEOn diavuouaTika (oTov opifdvTio agova ToTroBeTEITaI
TO KOIVO pEYEBOG, dNAQDK TO PEUUA), TTIPOKUTITEL:

R L c y (V> Vo)
VL
o
V-Vc
X\
0 >
() Ve
_/
V: evepyog TIUA
2xnua 9.10. KukAwua RLC o€ oeipd
V

w

2
VZ=V§+(VL-Vc)2=I{R2+(wL—iCJ}:Iz\/

2
R2+(wL- 1 j
wC

2
Kal oUQwva Pe 1o v.Ohm TTpoKUTITEl 0TI 0 OPOG \/Rz + (wL - LCJ QaTTOTEAEI TN
ouvBeTn avTtioTaon Z Tou KUKAWUATOG. w

H dlapopd @dong peTagl TGoNng Kal Eviaong ival @, Kai I0XUEl

3 I-wL—I-% wL - lC
€ — L c — we _ w
M VA I-R R
OTTWG QaiveTal Kal 0TN dIAVUCUATIKA TTOPACTOON.
Ta oTiypigia ueyEBN TOU KUKAWMPOTOG EUKOAX TTPOKUTITOUV Kal Eival:

izénuwt (9.16)

Kal
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Vg = lp - R nuwt

v =lp - wbL - nu(wt +90°)
| (9.17)
Vo = — nu(wt - 90°)
wC

v =V, nu(wt + @)

9-7.4. ZuvTOVIOHOG OEIPAG

To kKUkAwpa RLC oeipdg Tou oxpaTtog 9.10 gival ywvwaoTd Kal wg KUKAWMA
OUVTOVIOMOU Kal £XEl TTOAEG EQAPUOYEG OTNV TTPAEN.
O1rwg Tpoékuye, n dlagopd Gaong METAEU TAoNG KAl pEUNATOG €ival

wL - =

epp, =——0C (9.18)

e Av wL- wiC > 0, TO KUKAWMO TTOPOUCIAZEl ETTAYWYIKA CUUTTEPIPOPA, KABO-

TI @, > 0, KAl CUVETTWG N TAON TTPONYEITAI TOU PEUUATOS KATA yWwVia @,.

e Av wlL- iC < 0, T0 KUKAWUAO TTaPOUCIAZEl XwPENTIKA CUUTTEPIPOPA, KABOTI
w

@7 < 0, Kal CUVETTWG N TAON ETTETAI TOU PEUPATOG KATA Ywvia | ¢y |.
e Av wL—iC = 0, n Tdon kal To pedua eival PeyEBN OUP@ACIKA, KaBOTI
w

@, = 0, KOl TO KUKAWHA €XEI WHIKA CUPTTEPIPOPA. TO QAIVOUEVO AQUTO OVONACLETAI
OUVTOVIOMOG. H ouxvoTnTa OTNV OTToia €MITUYXAVETAI OUVTOVIOUOG BpioKeTal
aTtod TNV TTapakATw e&iocwon :

1

1
=~ —f
Jie % 2mlic

(9.19)

& lNaparnpnoeic
Katd 10 ouvTtovioud TTapatnpoupe OTi:
e H ouvBeTn avrioTtaon Traipvel EAAXIOTN TIUA

Z o =R+ (WL -1/ w,C)’ =R.

e H £vtaon Tou peUPaTOG TTaipvVEl PEYIOTN TIUA
— VO
"R+ (Wl -1/ w,C)

=V, IR.
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e H 1don kai n évraon eival yeyédn cuP@AoIKA.
® H tdon ota dkpa Tou Trnviou givail:

V V,

Vo=l Lw, ==Lw, = =Q._-V
L max 0 R 0 RCUJO QTT 0
, L
oTIOU Q, = oot (9.20)
R  w,CR

To Q,, ovopdaletal cuvTeAEOTAG TTOIOTNTAG TOU TrNViou. O ouvTteAeoTAC QTT
dnAwvel 611 n Tdon oTa Akpa Tou Trnviou gival Q,, opES TNV TaoN TPoPodOTiag.
To @aivépevo auTod ival yWwoTo WG UTTEPTACT KATA TO CUVTOVIGHO.

O1 1doeIg oTa AKPA TWV OTOIXEIWV YivovTal JEYIOTEG KOl AEyOVTal UTTEPTACEIG.
2TOV TTUKVWT €ival duvaTtov n utréptacn va SIaTtpuTroel To OINAEKTPIKG Kal va
TO axpnoTéwel. Auté Aaupavetal coapd utTTown OTA KUKAWMUOTA TOAQVTWOEWV.

270 TTAPAKATW OXUa aivovtal ol HETABOAEG TNG oUVBETNG avTioTaong Z Kal
TOU peupartog | ouvaptioel Tng ouxvoTnTag f.

A
zZnl .
\ Vo +\/f\9

fs f

>
0 auxvoetnTa
guvTOVIOUOU

.-

2xnua 9.11. MeraBoArn¢ twv Z kai | ouvaprroel thg ouxvornrag f

IS1aiTepn onuacia oTnv TTPAEN €xel TO TTOOO OTEVH €ival N KAUTTUAN OUvVTO-
VIOPOU 0TV TTEPIOXT KOVTA OTn ouXvOTNTa OUVTOVIGUOU. AUuTO eKTINATOI PE TN
{wvn di1éAeuong 1 {wvn ouvtoviopoU Af Tou KUKAWWPATOG, TTou diveTal atrd Tn
oxéon

Af =1, —f, (9.21)
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otrou f, kai f, €ival oI ouxvoTNTEG OTIG OTTOIEG TO pelpa | Traipvel TiPA ion pe

1
—l =0,707-1__,
J2
| 4

Vo

max— R

Imax

V2

0 i f

Af

2xnua 9.12. Zwvn diéAsuong

AtrodeikvueTal OT1 PeTalu TG dwvng diEAeuong Af kal Tou ouvTeAeoTA TTOIOTN-
Tag Qn 10XUEI N oxéon:

Af =0 (9.22)

onAadn, yia opiouévn ouxvoTnTa cuvTtoviopou f, n duvn diéAeuong gival TOC0
MIKPOTEPN (TTIO OTEVR KAPTTUAN) OGO PEYOAUTEPOG €ival O CUVTEAEOTAG TTOIOTN-
Tag Q.

9-7.5. KUkAwpa RLC mapaAAnAa
‘EoTw KUKAwpa RLC trapdAAnAa 1mou Tpo@odoTeital ue evaAAAoOOuEVN
Tdon. Av V gival n evepyodg TIWA TNG TAoNG Kai | n evepydg TiuA TNG éviaong Trou
TTepvAel attd TO KUKAWMGQ, TOTE TO pelua | avTioTaBuilel Tpia TTpdyuaTa:
o) TO pevpa OTNV WWIKN avriotaon R, TTou eivar | =% Kal TO OTroio gival
OUMQAOIKO PE TNV TAON.
B) T0 pelpa oTnNV eTTaywyIKr avrtiotaon wl, Tou eivar |, = ll_ Kal TO OTTOoi0
EmeTAN TNG TAONG KATA 90°. w
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y) 70 peUPa OTN XWPENTIKA avTioTaon % Tou €ival I; = w C - V kal 10
w
OTTOi0 TTPOTTOPEUETAI TNG TAONG KATG 90°.

ATreikovifovtag Ta peyédn diavuouaTikG (oTov opIfOvTIO dgova TOTToBETEITaAl
TO KOIVO pEyeBOG, dnNAadr n Tdon), TTPOKUTITEL:

R y
_ M (c> 1)
IR
L Ic A
L A
I
i c lc=l AT '
Ic H C LA
9, v
Y TZ o X
0 TR .
i I
t LY
()
\_/

V: evepyog Tiun
Zxnua 9.13. KikAwua RLC mapdAAnia

P=R+(lg -1 ) =V? .{R_lz{wc-ijz}

wL
. . . . 1 ]
Kal cUP@wva Pe 1o v. Ohm 1TpokUTTTEl OTI 0 OPOG - QATTOTEAEI
1 1
TN oUVOeTN avTioTaon Z Tou KUKAWPATOG. \/ R2 + (wc ) ij
H diapopd @daong petagu peupaTog Kal TAong Eival ¢, Kai IoXUE:
- wC-V—VL wC - lL
—Cc 'L_ WL _ W
RACY v 1
R R

OTTWG QaiveTal Kal 0T dIAVUCUATIKA TTapAcTaon.
Ta oTiypiaia ueyEBN TOU KUKAWMPOTOG EUKOAX TTPOKUTITOUV Kal Eival:

v=V, nuwt (9.23)

Kal
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:U|<

¢ . nuwt

Vo

L=k (wt-90°) (9.24)

ic = WC-V, - Nnu(wt+90°)
= lo - NU(wt+e,)
9-7.6. MapaAAnAog ocuvTovIOHOG (AVTIOUVTOVIOHOG)

To KUKAWPA TOU TTApaKATW OXAMATOG Eival yvwoTO WG KUKAWMPA TrTapdAAn-
Aou ocuvTtoviopou (| avTiouvtoviopou). AtroteAeiTal atTd évav IBAVIKO TTu-
KVWTA Kal éva Trnvio TTou TTapoudciddel Kal WUIKN avTioTaor TTOAU JIKPH.

Av V gival n evepydg TP TNG TAONG Kal | n evepyog TIPK Tou pEUPATOG TTOU
TTEPVAEI aTTO TO KUKAWWA, TOTE TO peUpa | avTioTaBuiel duo TTpdyuaTa:

o) TO peUpa OTO TINVio, TTOU €ival | = v Kal ETTEITA TNG TAONG KATA
) ) wl R? +(w |—)2
ywvia ¢, oTToU £Q@ = R
B) TO pelpa oTOV TTUKVWTH, TTOU €ival I = w C - V kal TTponyeital TG Tdong
karté 90°.
ATreikovifovtag Ta peyédn diavuopaTtikd (oTov opIOvTIo dgova ToTToBETEITal
TO KoIVO péyeBog, dnAadnA n Téon), TTPOKUTITEL:

R L A
: (XwpnTIKA CUPTTEPIPOPA)
I
Ic A
i c c .
c [ |
[
\%
Po . X
i 0 ¢ : .
L (~)
= i

V: evepyog TIuR
2xnua 9.14. KikAwua mapdAAnAou cuvroviouou

YtroBétoupe 611 Ta oToixeia R kai L diatnpouvtal oTaBepd Kal ETTOUEVWG TO
I, eival o1aBepd. MetadAlovTag Tn XwenTiIKOTNTA C, HETARBAAAETAI N XWPENTIKA
avTioTaon, dpa Kal N €vtaon Tou peUPaToq ..
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‘ET01, 61av N XwpenTiIKOTNTA C AATTWVETAI, QUEAVETAI N AVTIOTACT TOU TTUKVW-
TA KAl KATA OUVETTEID EANATTWVETAI N évTaon |.. Tautdxpova eAATTWVETAI KAl TO
pevpa | KaBwg eTTiONG Kal N ywvia @,.

Ma opiopévn Tiur Tou C 10 OAIKO peUpa YivETAlI CUUQPATIKO PE TNV Taon (¢, =
0) kai Traipvel TNV eAaxioTn duvath TiuA |, (81071 N KABETN gival PIKPOTEPN ATTO
KGBe TAdyIa). Av n xwpnTikOTNTa C eAaTTWOET KON TTEPIOTOTEPO, apXilel Kal
TTAAI N al&non Tou PEUPATOG, OAAG PE ETTAYWYIKO XOPOKTAPA.

Q A&pe Om Exoupe TTAPAAANAO CUVTOVICPO OTAV N £VTOOT TOU PEUUATOS TTaip-
vel TNV eAdxiotn Tipn (l.,,) Kal €ival CUPQACIKN We Tnv Tédon V.

N

y

|C A\\\

Zxnua 9.15. Aiavuouariké didypauua arov mapdAAnAo auvroviouo
H ammairoopevn Tipn Xwpenmikotntag C yia Tov TTapdAANAO GUVTOVIGUO TTPO-
KUTTTEI iONn ME

L

H ouxvoTnTa cuvToVIOUOU TTPOKUTITEI ioN WE:

1 /1 R?
f=— | 2.2 9.26
° om\LCc P (9:26)

Kal n eAGXI0TN TIYA TOU PEUPATOG

V- R

=2 = 9.27
R? +(wo L)’ ©:20

min

Kal eTeIdn R? << (wL)?, TTpooeyyioTikd Ta f, kai |, divovtal atd TG oxEoEIg
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1

° = omiic (9:28)
_ VR

min — 2
(wol) (9.29)

H ouvBéTtn avriotaon mraipvel Tn peyioTtn TIPA Kai divetal atrd T ox€on

zmaleleﬁ-RzQ-woL (9.30)

w,L
-
To @aivopevo TNG avaTTugngG PEYAAng avtiotaong Z,,,, Katd Tov TapdAAnAo
OUVTOVIONO OVOUACZETAl UTTEPAVTIOTAOT.

E@doov utrobéoape 611 n R gival TTOAU pikpr), Ta peupaTta |, kai | gival ica kai
divovTtal atré Tn oxéon:

omou Q. =

| =l.=Qm-I (9.31)

Emopévwg, otov TapdAAnAo ouvToviopd Ta pevpata | kai | gival Q,, gopég
MeyaAUTEpa aTTd TO EAAXIOTO PEUMA |, TO QaIVOUEVO QUTO OVOUAETal UTTEPE-
vTaon.

270 TTAPOaKATW OXAUG @aivovTal ol JETABOAEG TNG Z Kal Tou | cuvapTACEl TNG
ouxvoTtnTag f.

zl
|
Zmax \
Zoos
_-\/miax r'|“/§'|min
Imin
4 z
f;
0 f, fo f :
Af
——

2xnua 9.16. MeraBoAn twv Z kai | auvaptnoel Tng ouxvornTag
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f
Ma 1 dwvn diEAeuong 10x0el kal TTAAI n oxéon Af = f, — f, = =2 aAAd o1 ou-

xvortnTeg f, kai f, avrioToixoUv TNV TTEPITITWON QUTH OTA or]pm'é(T 0,707 Z,... N
o102 - lin = 1,41 - 1, OTTWG @aiveTal o1o oxAua (9.16).

9-8. loxug oro EvaAAacoopevo Peopa-Tpiywvo loxuog

‘EoTw oUvBeTn avtiotaon Z, ota dkpa TnG otroiag e@apuoletal Taon v = V,
- NUWt kai dlappéeTal atrd pevpa i = |, - nE(wt - @), 610U ®: N dlagopd edaong
MeTagU V kai | (A ywvia Tng ouvleTng avTioTaong Z).

ouveeTn
avTioTaon

2xnua 9.17. KikAwpa yia tn ueAérn 1oxuog oro E.P.

Q Ovopdderal TTpayHaTIKA 10XUG P n 10XUG TTOU KATAVOAICKETOI OTO WHIKO
MEPOC TNG OUVOETNG avTioTaong utrd Pop@ry BepudTNTAG KAl ATTODEIKVUETAI OTI
divetal atrd T oxéon:

€

P=V, I, -cruvq>=%v0 -l -ouve (9.32)

Movada TrpaypaTiKAG IoxU0oG eival To Watt (W)

Q Ovopddetal depyog 1I0XUG Q n 1I0XUG TTOU TTAPOUCIAETAl OTO ETTAYWYIKO 1
XwpPNTIKO PEPOG TNG oUVOETNG avTioTaoNG Kal aTTodEIKVUETAI OTI DiVETAI ATTO TN
oxéon:

1
Q=Vo -l MU =2Vo -l NP (9.33)
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Movdda depyng 1oxUog givail o Var (Vr)
Q Ovouddletal @aivouevn 1I0xUG S TO YIVOUEVO

S=V, I, = %vo i (9.34)

Movada @aivéuevng 1oxuog cival To VoltAmpere (VA)
MeTagU TWV TPILV AUTWV 1I0XUWV 10X0El N oxéon: S = VP? + Q?, kaBoTI

v ev v A%

PZ+Q*=V2 .1 -ouw’e+ V2 - nufe=V2 I} -(ouvch + npch) =V? .} =8S?

Emeidn -90° < ¢ < 90°, ouptrepaivoupe 611 0 < guvep < 1 Kal GUVETTWG N
TIPAYMATIKA 10XUG gival TTavTa BETIKA, evw n depyog 1I0XUG PTTOPE va gival A
BeTIKA 1 KAl apvnTIKA, KABOTI e€apTaTal aTTd TOV TTapdyovTa Nue. Avéloya e 10
TIPOCNHO TNG AepynG 10XU0G Q dIaKpivOUUE TIG EEAG TTEPITITWOEIG:

° Av Q > 0, T0 KUKAWHO TTAPOUCIACEl ETTAYWYIKH CUUTTEPIPOPA ] 1I00dUVAND
N Ta0N TTPONYEITAI TOU PEUPOTOG KATA Ywvia @.

To cuve ovoudaletal oUVTEAEOTRG 10XU0G TOU KUKAWWPATOG KAl OTNV TTEPI-
TITWON AQUTA AEYETAI ETTAYWYIKOG 1} METATTOPEING.

* Av Q < 0, TO KUKAWMO TTOPOUCIACEl XWPENTIKI) CUPTTEPIPOPA 1} 1I000UVaNA N
TAon ETTETAI TOU PEUPATOS KATA ywVvia .

O ouvTeAeoTNG I0XUOG OTNV TTEPITITWON AUTH AEYETAI XWPENTIKOG 1] TTPOTTO-
peiag.

H tTpayuaTikn, n depyog Kal N @aivopevn 10XUG, KABwWG Kal N CUPTTEPIPOPE
TOU KUKAWMOTOG, aTTeEIKovifovTal e TO TPiywvo 10xU0G, dnA. éva opBoywvio Tpi-
YWVO pE KGBeTeG TTAEUpES P, Q kai uttoTeivouoa S.

0] Emaywyiki XwpnTiKA
OUUTTEPIPOPA OUPTTEPIPOPA

>xhua 9.18. Tpiywva 1oxuog
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9-9. NMAtovekTApara Tou E.P. évavri Tou 2.P.

To E.P. Tapouacialel apkeTd TTAEOVEKTAMATA €vavTi Tou 2.P. kal yI' autd n
XPAoN Tou gival eupeia. Ta KUPIWTEPA TTAEOVEKTANATA TOU gival:

a) To E.P. yetaoxnuartiCetal, dnAadn augdvetal Kal EAATTWVETAI N TAoN 1 TO
peUPa Xwpig va aAAAlel n 100G Tou.

B) E€aitiag Tou YETOOXNUATIOPOU PETOPEPETAI OE PEYAAEG ATTOOTACEIG YE HI-
KPO OXETIKA KOOTOG KATAOKEUAG TNG YPAPUAG KAl AiYEG ATTWAEIEG.

y) E€aitiag Tng eUKOANG peTagpopdg, To E.P. TTapdyeTal ekei TToU UTTAPYXEl OTN-
V) TTPWTN EVEPYEIQ.

8) M1ropei pe KatdAANAn avopBwTIKr SIGTAEN va XPNOIUOTTOINDEN KOl EKEN TTOU
atmaiteital omwadAToTeE 2.P., T.X. NAeKTPOAUCT, POPTION CUCCWPEUTWY, NAE-
KTPOMAYVNTEG K.ATT.

€) O1 kivnTATES E.P. givail AiydTepo TTepiTTAOKOI OTTO TOUG avTioTolxoug Z.P.

9-10. Eqpappoyég

Epappoyn 1n

‘Eva trnvio auteTraywyng 2 (H) ouvdéetal o€ evaAAaooOpEVN TGoN EvEPYOUG
TiuAG 220 (V) kal ouxvotntag 50 (Hz). Zntouvrai:

a) n oTIypigia Taon B) n €TAywWyIKR avTioTaon y) To oTiyuiaio peUpa kai &) n
TIUA TOU PEUPATOG TTOU Ba £B€IXVE Eva APTTEPOUETPO APEANTEAG QVTIOTOONG.

Auon

2

(~)
\_/

220V, 50 Hz

a) To TAGTOG TNG TAONG Eival 'V, = J2. V, = J2.220= 310(V)



ENAAANAZZOMENO PEYMA (A.C.) ¢ 283

H KUKAIKA ouxvotnTta givai:
w=2mf=2-3,14-50 =314 (rad I s)
Etopévwg, n oTiypiaia téon givai
v=V, nuwt=310-nu 314 t (V)
B) H eTaywyikf avTiotaon Tou Trnviou givai
X =wL=314-2 = x, =628 (Q)
y) H evepydg Tiun Tou pelpaTog TTou SlappEel To Trnvio ival

\YJ
L= v — 220 — Iav = 0,35(A)
X 628

L

Kal £TOPéVWG |, =~/2-1,, =+/2-0,35 = 0,494 (A)
ETriong, €mme1df n ocupTtrEPIPOPd €ival ETTAYWYIKA TO peUa ETTETAI TNG TAONG
katd 90°. Apa, n oTiydidia TIJR Tou peluaTog gival:
i=ly-nu(wt-90°)=0,494 - nu (314 t-90°)
0) Emeidf 1a autrepOUETPa TTOU PETPOUV eVAANACOOUEVO peUpa Oeixvouv
TTAVTA TNV €vePYO TIWA, CUPTTEPAIVOUME OTI N £VOEIEN TOU QUTTEPOPETPOU Eival
0,35 (A).

E@pappoyn 2n

‘Evag TTUKVWTAG XwpnTikétntag 20 (UF) ouvdéetal o evaAAaoodpevn Taon
evepyou TIuAG 220 (V) kai ouxvotntag 50 (Hz). ZntouvTtal a) n xwpenTiIKA avTi-
oTO0N Tou TTUKVWTA B) n éviacon Tou peluaTog TTou Tov diappEEl Kal ) To diavu-
OopaTIKG didypappa Tdong Kal €viaong.

Auon
a) H xwpnTIKA avTioToon Tou TTUKVWTH €ival:

" = 11 1
¢ wC 2mf-C 2.3,14-50-20-10°

= X = 159,23 (Q)
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220V, 50 Hz

B) H évtaon Tou peluaTtog TTou dIapPEEI TOV TTUKVWTHA €XEI EVEPYO TIUN

220
159,23

1= —1=1,38 (A)
XC

Kal TTponyeital Tng Tadong kata 90°.
y) To diavuopaTikd didypappa (We TNV TGon oTov opIfOvTIo dgova) gival To
ak6Aoubo).

Y4

1=1,38(A)

V=220(V)

&~ lNaparnpnan
ETreidn uttdpyel pia taon dev €xel vonua va oxedlaoTei e KAipaka. To idio
I0XUEI KOl yIa TO peUQ.

Epappoyn 3n

Quikn avtiotaon 10 (Q) cuvdéetal o€ ocipd Pe Tnvio autemaywyng 0,02 (H).
To auoTtnua TpoPodorteital atd evaAAacoouevo peuua 220 V, 50 Hz.
ZntouvTal: a) n évraon Tou peUPATOG
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B) n T@on Vg TnNG avtiotaong

y) n T@on V, Tou TTnviou

0) To dIAVUGHATIKO BIAYPAUNa TACEWV Kal EVTIACEWV
€) 1o dlavuopaTiké SIAYPAPUa avTIOTACEWV.

Auon

10Q 0,02 H
MW e

T i

(~)
_/

220V, 50 Hz

a) H KUKAIKf) ouxvOoTnTa TOU KUKAWUATOG gival:
w=2mf=2"-3,14-50=314 (rad / s)

Kal KaTd OUVETTEIQ, N oUVOETN avTioTaon auTtou ival:

2= R?+(wL) =107 +(314-0,02) =Z=11,8(Q)

ME ywvia @, £€T01 WOTE: QY = wk_ 314-0,02 =0,628
R 10
KdavovTag xprion TRIVWVOPETPIKWY TTIVAKWY, TIPOKUTITEL @ = 32°.
To peUpa Tou KUKAWPOTOG gival | = Z = % = 18,64 (A) Kal ETTEITA TNG TA-

ong Kata 32°, agou To KUKAWMO £XEl ETTAYWYIKA CUPTTEPIPOPA.
B) H tdon Tng avtioTaong TTPOKUTITEL:

Vg=1-R=18,64-10 = V;=186,4 (V)

Kal €ival CUPQAOIKA PE TO peUQ.
y) H 1don ToU TTNViou TTPOKUTITEL:

V =1 wL=18,64 - (314 -0,02) = 117 (V)

Kal TTponyeEiTal Tou peUpaTog Katd 90°.
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0) Atreikovifovtag aTov opIlOVTIO Agova TO pPeUPa (XWpPIG KAipaka KaBoT dev
UTTAPXEl GAAO pEUPA) Kal 0pICoVTaG KAIJAKA VI TIG TACEIG, TIPOKUTITEI TO OKOAOU-
B0 dIavUCPOTIKO BIAYPAUPG TACEWY Kal PpEUUATOG

yl

Vv =117(V)
. V=220(V)

(kAipaka Tdogwv:
2cm— 100 V)

320
0 I=18,64A  Vg=186,4(V)

\Vx

atrd TO OTTOI0 QPAIVETAI O ETTAYWYIKOG XAPOKTAPAG TOU KUKAWMATOG KABATI N
TAON TTPONYEITAI TOU PEUPATOG KOTA Ywvia ¢ = 32 °.

€) Atreikovifovtag OoTovV OpIZOVTIO Agova TNV WHIKK avTioTaon Pe KAiPaka
TTPOKUTITEI TO aKOAOUBO dIavUCOUATIKO SIAYPAUMA AVTIOTACEWV.

YA
X=6,28 Q Z=1180Q

(kAigaka avTIoTAoEWV:
4cm—10Q)

320 “
0 R=10 Q

Epappoyn 4n

Quiki avriotaon 60 (Q) ocuvdéeTal o€ CEIPA PE TTUKVWTH XwpeNTIKOTNTAG 8
(MF). To ouoTtnpa Tpoodoreital ammd evalacodpevn 1édon 220 V, 50 Hz.
ZntouvTal n éviacn Tou peUuaTog
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B) n T@on Vi TnNG avtiotaong
y) n Tédon V¢ TOU TTUKVWTH
0) TO BIAVUCHATIKO SIAYPAUHA TACEWVY KOl EVTAOEWV.

Auon
a) H KuKkAIKf) ouxvOTnTa TOU KUKAWWATOG €ival:

w=2mf=2"-3,14 - 50 = 314 (rad / s) kKaI KOTG CUVETTEIQ N OUVOETN AvTioTOON
auTou €ival;

1) 1 ?
Z=,|R*+|—| =,/60"+ | ————| =>Z2=402,5(Q)
wC 314-8-10
ME Ywvia @, £€TO1 WOTE: sq)(p-&-i-B 63
’ ' R wCR

60 Q 8 uF
[
MW 1|

T |
>
220V, 50 Hz
. , ] 220 .
To pevpa Tou KUKAWPATOG gival: | = — = 2025 = 0,55 (A) kai TTponyeital

NG TaoNG Katd 81°, a@ou To KUKAWMA £XEI XWPNTIKI CUUTTEPIPOPA.
B) H tdon Tng avtioTaong eivai:

Ve=1-R=055"60 = Vg =33 (V)

Kal €ival CUPQAOTIKA JE TO pEUA.
y) H 1don Tou TTUKVWTH €ival:

-1 055X -218(V)

V .
wC 314-8-10°

C

Kal €TTETAI TOU peUATOC KaTd 90°.
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0) Atreikovifovtag aTov opIlOVTIO Agova TO pPeUPa (XWpPIG KAipaka KaBoT dev
uTTapXel GAAO pelpa) kal opifovTag KAiHaka yia TiIG TAOEIG, TIPOKUTITEI TO OKO-
AouBo diavuouaTIKO dIAYPaPHa TACEWY Kal PEUPATOS OTTO TO OTTOI0O QaivETAl O
XWpPNTIKOG XAPOKTAPAG TOU KUKAWMATOG KABATI TO peUa TTponyEiTal TNG Tdong
KOTA ywvia ¢ = 81°.

(kAipaka Tédoewv: Vg =33(V) y
2cm— 100 V) > >
0 1=0,55 A
¢p=81
| —
V=218(V
¢ ) V=220(V)

Epappoyn 5n

Kukhwpa RLC oeipdg €xel: RLC oeipag éxel: R=30(Q),L=0,5(H),C=141
(WF) kai Tpogodoreital atrd evaAlAaoooduevn T1aon 220 V, 50 Hz.
ZntouvTal: a) n évraon Tou peUPATOG
B) n Tédon Vi TNG avtioTaong
y) n Téon V, Tou TTnviou
0) n T1don V Tou TTUKVWTA
€) T0 dlavuopaTiké SIAYPAUUa TACEWYV Kal EVTACEWV.

Auon
a) H KukAIKr) ouxvOTnTa TOU KUKAWWATOG €ival:
v=2mf=2"-3,14 - 50 = 314 (rad / s).
O1 avrioTdoelg X, Kal X. TTPOKUTITOUV:

X, =wlL=314-0,5=157 (Q)

X =——=——~__=2258(Q)
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Kal €TTeIdn X¢ > X, T0 KUKAWMA TTAPOUCIACEl XwPNTIKY CUUTTEPIPOP.
H ouvBeTn avtioTaon Tou KUKAWPATOG €ival:

2= \[R? +(X_ - X, ) =30° +(157-225,8) =75(Q)

X, -X| _[157-225,8]

=2,29
R 30

ME Ywvia @, £€TOI WOTE: EQQ =

KdavovTag xpron TPIYWVOUETPIKWY TTIVAKWY, TTPOKUTITEl @ =~ 66°.

300 0,5H 14,|1| uF
YYNn
AN 1

T i

(~)
—/

220V, 50 Hz

TdoNG KaTd 66°, a@oU To KUKAWHA £XEI XWPNTIKA CUUTTEPIPOPA.
B) H tdon Tng avtiocTaong eivai:
Vg=1-R=293-30 = Vg =879 (V)

Kal €ival CUPQATIKA JE TO pEUNQ:
y) H téon Tou trviou eivai:

V =1-X_ =2,93-157 = V, =460 (V)

Kal TTponyeiTal Tou peUpaTog Katd 90°.
®) H 1don Tou TTUKVWTA €ival

Ve=1-X.=2,93 2258 = V. =661,5 (V)

Kal ETTETAI TOU peUaTOC KaTd 90°.

€) Atreikoviovtag oTov opIZoVTIO dgova TO peUNA (XWPIG KAipaka KaBoTI dev
UTTAPXEI GAAO pEUPQ) KAl OpiCovTag KAIMOKA YIa TIG TACEIG, TIPOKUTITEI TO AKOAOU-
B0 dlavuopaTIKO dIdypappa TACEWY Kal pEUPOTOG.
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A

y
460(V)=V,
KAIOKQ TAOEWV: Vr=87.,9 (V) X
(1 cm — 100 V) 0 1=2,93 (A) >
(p=66°
e
V-V =201,5 (V)
ot V=220(V)
V,=661,5 V

Epappoyn 6n

ATTé éva TTnvio TTEPVA OUVEXEG peUa BA, OTav OTa AKPO TOU eQApPUOCETal
Tdon 15V. EAv avTIKATAOTHOOUUE TO OUVEXEG PEUUA PE EVOANQOCOOUEVO EVEP-
you 1aong 15V kai cuyvéTtntag 25 Hz, 1o petua mmou Trepva 16Te gival 1,5A. Na
Bpebouv a) n wuIk KaBwG €TTiONG Kal N oUVOETN avTioTaon Tou Trnviou, B) o
OUVTEAEOTAG QUTETTAYWYAG TOU TINViou, Kal y) N @aciKni ywvia @.

Auon
o) H wuikh avriotaon Tou TTnviou Ba givail n avTioTaor] Tou OTO CUVEXEG PEU-
Ma, dpa
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R

¥=%:>R=2,5(Q)

Ortav diapiBaloupe E.P., n avriotach tou Ba cival n ouvOetn

z=Yu =15 7 100
|15

&V

B) H ouvBetn avtioTaon civai:

2= R?+(wL) = R*+(2mfL)’ = 2nfL =22 -R® =107 -2,5°

_ 9,682 L =0,062(H)
2-3,14-25
y) H @aoikn ywvia ivai:
wL 9,682
gpp=—=-"""—"-=3,873
¢ R 2,

KAl JE XPHON TPIYWVOUETPIKWYV TTIVAKWY TTPOKUTITEI ¢ = 75,5°.

Epappoyn 7n

Mnvio €xer wpik avtiotaon 12Q kal eraywyikh 9Q. O oUVTEAEOTAG QUTETTA-
ywyng autou gival 0,03H. Av oTta dkpa Tou TTnviou ouvdebei BOATOUETPO, DEixVEl
300V. Na Bpebouv a) n TTpayuatiky Kai N @aivouevn 100G, Kail B) ol eEI0WOEIg
TOU EVOAAACOOUEVOU PEUNATOG.

Auon

a) H ouvBeTn avtioTaon Tou TTnviou givai:

P=V, I, ouvp=1I2,-R=202-12 = P =4800 (W)
Etmopévwg
S=V,-1,=300-20 = S =6000 (VA)
B) Edv utroBéooupe 6T N ywvia Tou pedpaTtog gival 0°, eTTeId TO KUKAWHA €XEI
ETTAYWYIKA CUPTTEPIPOPA, Ol ECICWOEIG TOU EVAAANOCOOUEVOU peUaTog Ba givai:
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i= ISV\/E * NUwt
v=V,,V2 - nut+ o), (1)
4TT0U wz%zﬁzwzwo(rad/s)
Kal Q@ = — = % =0,75 = ¢ = 37° (TPIYWVOUETPIKOUG TTIVOKEG)

Emropévwg, o1 oxéoeig (1) Taipvouv Tn Yopon:
i =202 - nu(300t) (A)

v =300~/2 - nu(300t + 37°) (V)

Epappoyn 8n

MukvwTG ouvdéeTal TTAPAAANAa pe wuikA avTiotaon 60 Q kal oTa dkpa Tou
OUCTHHOTOG £QappodeTal evaAAaoodpevn Taon evepyou TiuARg 120 V kal ouxvo-
TnTag 50 Hz. H oAikA €vraon Tou peupatog gival 4 A. Na BpeBei n xwpnTikOTNTO
TOU TTUKVWTH).

i

U

120V, 50 Hz
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Emopévwg, To pedpa l; ivar: |, = \/Iz -2 = Ja? - 22 = 12 = 3,464 (A)

‘ET01, N XwpnTIKA avtiotaon X €ivat:

vV 120
X. =—==22_ = X =34,64(Q
¢ . 3,464 ¢ @)
AANAG Xczi:i:>0= ! =
wC 2nfC 2mf - X,
1

=92.10° (F) = 92 (uF).

C=
2-3,14-50-34,64

E@pappoyn 9n

2¢ €va KUKAwMa €xouv ouvdeBei oe oeipa Tnvio e L=350mH, wuikn avri-
otaon R = 30Q kal TTUKVWTAG Pe XwpenTikoTnTa C = 25uF. 210 dkpa Toug £Qap-
poCeTal Ton pe evepyo TIPN V=200V kai KUKAIKA ouxvotnta w = 400rad/s. Na
Bpebei n TTpaypaTIK 10XUG, KABWG Kal N XwenTIKOTNTA TTUKVWTH TTOU TTPETTEI
va ouvdeBei yia va TTeTuXoue cuvtovioud. Mola n évracn Tou peUPATOS OTNV
TTEPITITWON QUTH;

Auon

H olUvBeTn avtiotaoon Tou KUKAWPOTOG gival:

Z=\/R2+

= \/302 +(140-100)" =/30% +40? = Z =50(Q)

2

1
25-10°-400

2
Lw - i] = \/302 + [350-10'3 -400 -
Cw

Apa n TTpayuaTIkr 1I0XUG givar : P =12, - R=42-30 = P =480(W)
MNa va €Xxouue CUVTOVIONO, TTPETTEI N XWPENTIKA KAl N ETTAYWYIKA avTioTaon va
eivar ioeg, dnAadn

Lw=1:C=1 1

= =17,8(uF
aw % Lw® 35010°4007 (F)
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Kal eteidn C,,<25uF, ouptrepaivoupe o1 TTPETTEl O TTUKVWTAG C, TTou Ba ouvode-
B¢i va gival ag oelpd Pe Tov TTUKVWTH Twv 25uF, €101 WOTE:

R N RETYR-11T >
cC, C, C, C, 17,8 25

Epappoyn 10n

To KUKAWPO CUVTOVIOPOU TTOU QAiVETAl OTO TTOPOKATW OXAMA, ATTOTEAEITAI
amo avriotaon R, mukvwTr C kai Tinvio L = 10 (mH). Z1a dkpa TOU GUCTAPOTOG
eQapuoletal evaAacoouevn Taon pe evepyo TiuR VvV = 1 (V). EGv n ouxvotnta
ouvTtoviopou givai f, = 100 (KHz) kai 0 ouvteAeoTAg TToiéTNTAG Q,, = 50, va Bpe-
Bouv:

a) H xwpnTikdéTNTa C KaI N avriotaon R
B) H dwvn di€éAeuong Af.
y) O1 TTAeupikéG ouxvotnTteg f;, T, TG dwvng dielAguong.

R L=10mH C
YmM [
AN 1|

(~)
N

1v

Auon

L
a) Ao T oxéon Q. = :" utroAoyifoupe Tnv avtiotaon R

Lw, _L-2mf, 10.10°.2-3,14-100-10°
Q. Q. 50

Emiong Q_, = 1 =C= 1 = 1 =
w,CR w,-Q,-R 2mf-Q -R

0

— R =125,6(Q)

C= 1
2-3,14-100-10°-50-125,6

—C = 253-10-"2 (F) = 253 (pF)



ENAAAAZZOMENO PEYMA (A.C.) ¢ 295

B) H dwvn di€éAeuong TOU KUKAWMOTOG ival:

f 10°
Af=f2-f1=Q—°=%:>Af=2(KHz)

y) O1 TTAEUpIKEG OUXVOTNTEG €ival:

flzfo-%zloo-gj f, = 99 (KHz)

Ka f2=f0+%=100+§:> £, =101 (KHz)

Epappoyn 11n

To KUKAwPA GUVTOVIGHOU TTOU QAiVETAI OTO TTAPAKATW OXNMA, ATTOTEAEITAI
ato Ta oTtoixeia R =40 (Q), L =6,36 (mH), C = 1590 (pF) kai Tpo@odorteital atrd
evaAhaooduevn Taon evepyou TiUAG V. Na BpeBouv:

a) N ouxvoéTnTa CUVTOVIOUOU f,

B) o ouvteAeoTG TTOIOTNTOG Q.

y) n dwvn di€éAeuong Af

0) o1 TTAeUpIKEG ouxvoTnTeg fy, T, TNG {Lvng diEAEuoNg

6,36 mH

v @ —— 1590 pF

40 Q)

Auon
a) Eival kOkAwpa TapdAAnAou cuvTovIoPOU Kal ETTOPEVWG N ouXVOTATA OU-
vToviopou f, divetal atrd Tn oxéon (9.26)

(ol [1 R 1 1 4o
°"2m\LC 2 ~ 2.3,144/6,36-10° 159010 (6.36-10°)
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= f, = 50 (KHz)

B) O ouvteAeoTAG TTOIOTNTAG Q,, €ival

L 3 -6
Q_w 2-3,14-50-10°-6,36-10° —~ Q. =50
R 40

y) H dwvn di€Aeuong TTPOKUTITEI EUKOAQ

=t 250 . Af=1(kH2).

0) O1 TTAUpIKEG OUXVOTNTEG Eival:

f =5, A -50-5 f, = 49,5 (KHz)

Kal f—f—%—50+%—>f—505(KHz)

Epappoyn 12n

HAekTpokivnTpag ouvdéetal o€ ikTuo evaAllaooouevng Taong 220 (V) kai
aTropPOPA 10XV 2,64 (KW) pe ouvteAeaTr| 1oxUog 0,7. ZntouvTai:
a) To pevpa TToU TTEPVAEI ATTO TOV KIVNTHPA.
B) H @aivéuevn kai n depyn 10X0G TOU KIVNTAPA.
Auon
a) To peUpa TTou TrepvAEl atrd Tov KIvNTAPA ival:

P =2’64'1000:I:17,14(A)
V-ouvo 220-0,7

P=V-l-ouwp=I=

B) H @aivéuevn 10x0U¢ Tou KivnTApa €ivail:
S=V-1=220-17,14=3770,8 (VA) = S =3,77 (KVA).

TéAog, atTd TO TPiIYWVO 10XU0G @apuolovTag 1o Mubayopeio Oswpnua, TTPo-

KUTTTEI N AEPYOG 1I0XUG.
S?2=P2+ Q% = Q=+/S?-P? =4/3,772- 2,64 =

P = 2,69 (KVAR).
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Epappoyn 13n

>¢ evaAaooodpevn 1adon 220 V, 50 HC cival ouvdedepéva Ta £€RAG QopTia:
1) 80 AaptrtApeg Twv 100 (W).
2) KivnTApag 1oxuog 2 (KW), ouvteAeoTr atmédoong, 0,8 Kal ouvTeAEoT 10X U-
0¢ 0,65.
3) kivnTApag 1oxuog 0,8 (KW), cuvteAeoTr) ammédoong 0,5 kal GUVTEAEOTNA
I0xU0¢ 0,7.
4) nAekTpIKr) BepudoTpa I0XU0g 3,4 (KW).
ZnTouvTat:
a) Ta peyédbn P, Q, S kdBe popTiou KABWG Kal OAGKANPNG TNG EYKATAOTAONG.
B) O cuvTeAeOTAG 1I0XUOG TNG EyKATAOTAONG
y) To peUpa KGO popTiou KaBWG £TTIONG Kal TO OAIKO pelja.

Auon
|
I ) I3 I4
Y y y Y
Kivntipag Kivntipag
290\ [~ 80 2 KW 0,8 KW O¢eppdoTpa
AQuUTITAPEG n=0,8 n=0,5 3,4 KW
ouve = 0,69 ouvep = 0,7

a) ®oprio 1:
P, =80 - 100 = 8000 (W) = 8 (KW)
Q, = 0 (KVAR) 81611 TpokeITal yia kaBapd - wHIkd QopTio
S, =P, =8 (KVA).
®doprio 2:
p, =P 2000

2o n, 0,8

— P, = 2500 (W) = 2,5 (KW)

ouvQ, = 0,65 = a1rd TpIywv. TTivakeg ¢ =~ 49,5° = €@, = 1,169
ATTO TO TPiYWVO 10XU0G, TTPOKUTITEL:
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Q,=P, 9@, =2,5"-1,169 = 2,92 (KVAR)

Q2

P>

S, = (P? +Q2 = /2,57 +2,92% =3,85(KVA)

®oprio 3:

Pw(pé)\ 08
p =23 =" =SSP =1,6(KW
3 n 0’5 3 ( )

3

ouve, = 0,7 = oo TpIy. Tivakeg @ ~45,5° = ep@, = 1,02.

Q3

P3

ATTé TO TPiIYWVO 1I0XU0G TTPOKUTTTEL:

Q;=P; - €pp;=1,6 - 1,02 = 1,632 (KVAR)

S, = P2 +QZ = /1,6 +1,632° = 2,285(KVA)

®doprio 4:
P, = 3,4 (KW)
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Q, = 0 (KVAR) 81611 TrpokeITal yia Kabapd wuikd GopTio
S,=P,=3,4 (KVA).

OAIKO ®OPTIO:
P=P,+P,+P,+P,=8+25+1,6+3,4 = P=155(KW)
Q=Q,+Q,+Q;+Q,=0+292+1632+0 = Q=4,552 (KVA)

S =P? +Q? = /15,57 + 4,552? =S =16,15(KVA)

B) O ouvTeAeOTNG I0XUOG TNG EYKOTAOTAONG TTPOKUTITEI ATTO TO OAIKG TPiyWwVo
10XU0G i00G JE:

S=16,15 KVA

Q=4,552 KVA
P=15,5 KW
ouve =E =£:> ouve =0,96
S 16,15
y) MNa 10 peUuaTa TWV QOPTIWY EXOUE:
P, =Vl -oueg, =1 = P _ 8000 =1,=36,36 (A)

V-ouve, 220-1

P, _ 2500

P,=V:l,-ouvg, =1, = V.ouwvg, 220-0,65
2 1

2

=1, =17,48 (A)

P
P,=V:l,-ouvp, =1, = 3 _ 1600 =1, =10,38 (A)
V.ouvep, 220-0,7
P,=V-l,-ouwg, =1, = P, 3400 =1, =15,45 (A)

V.ouvg, 220-1
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To oAIkd peUpa TNG £yKATAOTOONG Eival:

S=V.I=l= % _16,15-1000 _ 73,4(A)

9-11. NMpoBARpara mpog Auon

10

20

30

4°

H oTiypiaia iyl TG évraong evog evaANAoOoOPEVOU pelpaTog diveTal atrd
TN oxéon: i = 10\/§-nu 628 t. ZnTouvTai:
a) 1o TTAATOG |,
B) n evepydg Tipn |,
Y) N KUKAIKA} OUXvOTNTa W
0) n ouyvérnta f
€) n mepiodog T
(10\/§A 10A, 628 rad /s, 100 Hz, 0,01 s)

‘Eva KUKAwpa Tpo@odorteital atmmd 1édon v = 220 - nuwt kal diappEeTal atro
pevpai = 2-nu(wt - 60°).
ZntouvTal: a) n oTiydiaia évtaon Tou peUPaTOG, OTAV N TAON TTAipVEl TN Pé-
yioTn TIUA TNG
B) n omiypiaia Tdon 6tav n €viaon Tou PEUPATOG TTAIPVEI TN YEYI-
oTn TIPA TNG.
(1A, 110 V)

Quikn aviotaon R =40 (Q) kai Trnvio autemmaywyng L = % (H), ouvdéovtal
oe oeipd. Edv n tédon ota dkpa Tou TTnviou ival v, = 80+/3 ‘nu (400t + 90°),
va Bpebouv:

a) n oTiypiaia Tadon Tpogodoaiag v
B) n oTiypiaia évracn peUPaToC |
Y) N S109opd @aong METAEU peUPATOC Kal TAONG
0) va yivel diavuouaTikd dIdypauua TACEWY Kal PEUUATOG
(v=160"-nu (400t + 60°),i=2-nu400t, ¢ =60°)

Quikni aviotoon R = 500\/§(Q) Kal TTUKVWTAG XwpnTikdTnTag C = 4 (uF)
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ouvdéovTal O€ OeIpd Kal Tpo@odoTtouvral Pe evaAAaooouevn TAoN
v = 2000 - nu 500 t. ZntouvrTai:
Q) Ta OTIyMIdia JeyEDN i, Vg, Vg
B) va yivel dilavuopatikd didypaupa TACEWY Kal PEUUATOG
(i=2-nu (500 t+30°, vy = 1000~/3 - nu(500t + 30°),
v=1000-nu(500t-60°))

5° Amé éva TINVio auTeTTaywyng L, yia va TTepacel peupa 5 A, TTRETTEI va Qap-
MooTei oTa dkpa Tou cuvexn Taon 40 (V) i evaAacodpevn evepyou TIWAG
50 (V) pe ouxvornta 50 (Hz).
ZntoUuvTal: a) n WHMIKA avTioTaon Tou Trnviou
B) 0 ouvTeAEOTNG auTETTAYWYNG
Y) O OUVTEAEOTAG 1I0XUOG TOU TTnviou
(8 Q, 19 (mH), ouve = 0,8)

6° KukAwpa RLC oe ocipd, tpogodorteital ammd evalhacooduevn 1don v = 100
\/Er]p (250t + 30°) ka1 dlappésTal aTTd pevpa i = 4nu (250t - 15°)
Eav L = 0,3 (H), Bpeite Ta R, C ka1 oxedidote 10 dilavuopatikd didypapua
TAOEWV KAl PEUPATOG.
(R=250, C=80uF)

7° 10 KUKAWO TOU TTOPAKATW OXNUATOG TO OTOIXEIO X €ival WHIKA avTioTaon
1 TTUKVWTAG 1 TTvio. Eav v = 100 - nu 300 t kai
i=10 - nu (300t +90°), va Bpebei To oTOIXEIO X.

.

(~)
—/

(500 pF)

8° Kukhwpa RLC o€ oeipd éxer: R =400 Q, L =1H, C =25 pF kai V= 30 (V),
w =400 rad / s. ZnTouvTai:
a) N oUVOETN avTiIOTOON TOU KUKAWMPATOG

B) n evepyog TIUA TOU PEUPATOG
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90

10°

11°

12°

Y) N KaTavaAioKOPEVN 1I0XUG
0) n evepyodg TaoN TPoPodoaiag
(600 Q, 0,1A, 4 W, 50 V)

Kukhwua RLC ot oeipd, Tpo@odoteital amd evaAAaocoouevn TAON
v =200 - nu (500t + 30°) ka1 dlappéeTal atrd peupai=2 - nu (500t + 30°).
Eav L =0,5 (H), Bpeite Ta R, C.

(R=100Q, C=8uF)

KukAwpa ouvtoviopoU RLC ocipdg, €xel R =20 Q, X, =200 Q, X, =200 Q
otav TpopodoTeiTal he evaAAaoooduevn Tdon, evepyou TINAG 120 V kai ou-
xvotntag 60 (Hz). Zntouvrat:
a) n evepydg TIU TOu pEUPATOG
B) o1 T@oeig V, kail Vg
Y) 0 OuvTEAEOTAG TTOIOTNTAG Q,,
0) n dwvn diéAeuong Af
€) ol TTAeUpPIKEG ouxvotnTeg f,, f,
(6A,V, =V.=1200V, Q,, =10, Af=6 Hz, f, = 57 Hz, f, = 63 Hz)

‘Eva kUkAwpa atroteAeital amd avriotaon 10 Q, rukvwtr} 0,01 pF kai 1n-

vio L o€ ogipd. Edv 010 AKpa TOU CUCTAPOTOG £QAPHOOTEI EVAANAOOOE-
vn Tdon, To KUKAwpa cuvToviCel o ouyxvotnta 20 KHz. Zntouvrai:
a) H 1iun Tg autemraywyng L
B) O ouvteAeoTG TTOIOTNTAG Q,,
y) H ¢wvn diéAeuong Af
0) O1 mAeupikég ouyvoTtnTeg f,, f,
(L=6,339 (mH), Q, =79,6, Af= 0,25 KHz, f, = 19,875 KHz
f,=20,125 KHz)

HAekTpoKIVNTAPAG ouvdEeTal O€ BIKTUO £VOANAOOOPEVOU PEUPATOG, ME
evepyo Tiun taong 220 (V), 50 Hz. Edv n evepydg TIWA TOU peUATOG Eival
1,2 (A) Kal 0 ouvTeAEOTHG I0XUOG 0,75, va Bpebouv:
a) Ta hyeyédn P, Q, S Tou kKivnTApa
B) n dlapopd edong petagu V kai |
Y) va oxediaoTei To Tpiywvo 10XU0G.

(P =198 (W),Q=174,6 (VAR), S = 264 (VA), ¢ = 41°)
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1.3° 210 KUKAWPA TOU TITAPOAKATW OXAMOTOG TO OAIKO peUpa €xel evepyo Tiun 30
(A). YtrohoyioTe Ta P, Q, S ka1l oxedidoTe 10 Tpiywvo 10XU0G.

50 Xc|=| 3Q
MW 1
i i (P =2160 W,
40 Q =479,7 VAR mporropeiag,
A S =2210 (VA))

14° ‘Eva Biounyavikd @oprio 25 (KVA) éxel ouvTEAEOTH 10XUOC 0,8 PETATIOPEI-
ag. MpooTiBevtal pia opada BEPUAVTIKWY CWHATWY PE AVTIOTACEIG, OTTOTE
0 OUVTEAEOTNG 10XU0G TNG gykaTdoTaong yivetal 0,85 petatmopeiag. Noon
gival N 10XUG TwV BEPUAVTIKWV CWHATWY;
(4,3 KW)

15° Bpeite ka1 oxedidoTe 10 OAIKO TPIYWVO 10XUOC TwV EAC TPIWV TTAPGAAN-

Awv @opTiwv: PopTio A: 5 KW kai ouve = 0,8 petamropeiag, ®oprio B: 4

KVA pe Q = 2 KVAR mrpotropeiag, ®oprio I': 6 KVA pe ouve = 0,9 petato-
pEiag.

(P =13,86 KW, Q = 4,38 KVAR ucramopeiag

S = 14,55 KVA, ouve = 0,965 usramopeiac)
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METABATIKA DAINOMENA

Eicaywyn

Ta eéaprriuara Twv KUKAWUATWY, TToU Tpo@odoToUVTal aTTd GUVEXT PEULATA,
TEAIKG Olappéovral amd peduata mou Exouv atabepn éviaan. H kardoraon
auTth Tou KUKAwuarog ovoudderal otaBspn kardoraon. Méxpr Ouws 10 KU-
KAwpa va oraoel atn oTabepn KatdoTaon, Ta PEUUATA KAl Of TAOEIC OEV EXOUV
arabepn uopen. H kardoraon autr ovoudalerar uerafBarikn.

2KOTTOS TOU KEQaAdiou eivai n MEAETN Kal KaTavonon ¢ LETABATIKAS KaTa-
OTa0NG KUKAWUATWY TTUKVWTH KAl aQvTIOTATH, TTNVIOU Kail avTIoTATn.
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10-1. KukAwpa RC o€ oeipa oro D.C

a) oprion MUKvWTH

270 KUKAwpa Tou oxnuatog 10-1 TTukvwThG XwpenTikoTnTag C ouvdéeTal o€
ogIpd Pe avTioTdtn R. Z1a dkpa Tou CUCTANATOG oUVOEETal TTNYR TAoNG V HEow
dI1akoTTN &.

R C
AN 1
\Y 0
() "
\_/

2xnua 10.1. KikAwua @options mukvwrh

ApXIKG 0 dIaKOTITNG © €ival AVOIKTOG, OTTOTE O TTUKVWTHG Eival apopTIoTOG.
Otav o d10kOTITNG  KAgioel 0 TTUKVWTAG apxidel kal opTideTal oTadIoKA WG
€€NG: HAekTpdvia petakivouvtal atrd 10 BeTIKO OTTAIONS TOU TTUKVWTH Kal HECQ
atoé TNV TNy Tyaivouv otov apvnTikd oTTAIoud. Ta TTpwTa QopTia TTou gOd-
VOUV OTOV TTUKVWTI EMTTOBICOUV TNV Kivnon TwV ETTOPEVWY, JE CUVETTEIQ N TAON
TOU TTUKVWTH va au&dvel oTadlakd. H petakivnon Twy nAEKTpoviwy TepuaTideTal,
otav n Tdon Tou TTUKVWTA Yivel ion pe Tnv Tédon g TNyAG, TOTE KAl TO QOopPTio
TOU TTUKVWTH TTaipvel Tn TEAIKN Tou TIuA. ®uoikd katd Tnv dIGpKEIa TG GOPTIONG
TO KUKAWQ dlappéeTal atrd peUua, TOU OTTOIOU N évTach oTadIaKA PEIWVETAI KAl
TEAIKG pndevieTal OTav OAOKANPWOEI N @opTIoN.

H e@appoyr) Tou 2° vouou Tou Kirchhoff 010 Bpdyxo Tou KukAwuaTog Tou 10-1
Oivel TN oxéon:

V-IR-V=0 (1)

otou V n 1don Tng TNYAG, | N é€vtaon Tou peluaTtog TTou dlappEel To KUKAwWUA
Kal V¢ n Tdon 0Toug OTTAICUOUG TOU TTUKVWTH).
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To pevpa | Tou KUKAwPaTog diveral ato Tn oxéon:
I=—(2)

To @opTio Aq TTEpVAEI ATTO Wia SIATOWN TWV AYWYWY TOU KUKAWNATOG O€ XPO-
vo At Kail TTpoaTiBeTal OTO POPTIO TOU TTUKVWTH TTou 1dN uTtdpxel. AT Tov opl-
OO TNG XWPNTIKOTNTAG TTUKVWTH ETTETAI:

Aq=CAV, (3)

ATT6 TIg O)€oeIg (2) kal (3) £teTau:

AV,
4
AL (4)

I=C

A6 TIg oxéoelg (1) kai (4) EmreTal:

AV,
-V, =0 (5
r Ve=0 )

V-RC

H e€iowaon (5) dev cival ahyeBpikn egicwan, aAAa diagopikn e€iowan. Oi dia-
POPIKEG €CI0WOEIG £XOUV AUCEIG CUVAPTACEIG Kal ETTIAUOVTAI JE TN XPAON avw-
TEPWV PadnuaTiKwy. MNa autd 1o Adyo n Auon Tng (5) divetal xwpig atmmodeign kai
eivaui:

V, :v[l-e'%] (10.1)

To oUpBoAo e avTioToIXEi OTOV APIBUG 2,718.
Tn xpovikn oTiyun t=0:
o
e R¢ =e% =1 kal amd 1n (10.1) TpokUTITEl TTWG V(=0.
AnAadn Tn oTIyun TToU KAEgivel 0 dIaKOTTTNG & N TAoN TOU TTUKVWTH €ival undéEv.
OT1av t—>eo , e RS =0, emopévwe amd T (10.1) émetar: Vo=V
OnAadr n Tdon Tou TTUKVWTA YiveTal ion pe TV TA0N TNG TTNYNGS BewpnTIKA o€
ATTEIPO XPOVO.
RC
Otav t=RC, eR¢ =e* =

2718 otéte n (10.1) yiverau:
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V.=V 1-; = V. =0,632V.
2,718
AnAadn yia va yivel n Taon Tou TTUKVWTA ion pe 10 63,2% Tng Tdong Tng Tn-
yA¢ TTpétrel va pecoAaBrioel xpovog t=RC atmd m oTiyul mou Ba kAcioel o dia-
KOTITNG 8. H o1a0epd T=RC ovouddeTal oTaBepd XPOVOU TOU KUKAWHOATOG.

5RC

Otav t=5RC, e R¢ =e® =6,74-10°%, omore n (10.1) yiverau:
V. =V(1-6,74-10®) = V,=0,993 V.

AnAadn voTepa atd xpovo t=5RC (5 o1abepég Xxpdvou) atrd Tn OTIYUN TTou
Ba kAgiogl o0 dIAkOTITNG & N TAon Tou TTUKVWTA @Tavel 70 99,3% Tng TAong Tng
TTNYNS. MeTd atmd auTtdv 1o XPOVOo 0 TTUKVWTHG Bewpeital TTARPWS PoPTIOUEVOG.

210 dI1dypappa Tou oxfAuatog 10-2 @aivetal n PMETABOAN TNG TAONG OTOUG
OTTAICHOUG TOU TTUKVWTI WG oUvApPTNan Tou Xpovou.

AV

0,632E Ve=E(1-e¥R9

t

T 21 37 a7 57 61

Zxnua 10.2. To didypauua ¢ 1a0NS 0TOUS OTTAIGUOUCS TOU TTUKVWTI OE OUVAPTNON LIE
TO XPOVO KATd T OPTION TTUKVWTH

H eCiowaon (1), éTav emAuBei wg TTpog TNV éviacn Tou peluaTog |, yiverai:

V-V

I=—— (6)

H oxéon (6), 6étav n V. avrikataoTtaBei amd v (10.1), yiveTau:
t

V-V|l-ereC

t

] V-V +VeRe
==

R R

t
=~ gRe (10.2)

<
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0
Orav t=0, e R =1 ka1 n oxéon (10.2) yiverai:
1=V
R
AnAadr pOAIG kKAgioel 0 BIAKATITNG & N €vTaoT TOU PEUPATOG £XEI TNV UEYIOTN
TIUA TNG. x
Otav t-00 = e R¢ =0 ka1 n oxéon (10.2) yiverar: 1=0.

Al

lo

0,368 Iy

t

T 27 3r 471 51 6T

Zxnua 10.3. Aidypauua tng éviaong Tou peUUAToS QOPTIOH TTUKVWTH wS auvaprnon
TOU XpOVvou

AnAadn 10 pelpa @OPTIONG PNdeviCeTal BewpnTIKA O€ ATTEIPO XPOVOo. MPaKTI-
KA OPWG 0 UNOEVIOUOG TOU PEUNATOG ETTEPXETAI META 5 oTABEPESG XpOVOU. 2TO
oxAua 10-3 @aiveral To didypauua TnG £viaong @OPTIoONG TOU TTUKVWTA O€ Ou-
vAapTNON KE TO XPOVO.

H tdon otov avtiotdrn R civar: Vg=IR, pe Tn xprion mg (10.2) émeTat:

t

V, = Verr=
R

_t
V, = Ve ’¢ (10.3)

210 oxAua 10-4 @aivetal Twg PJeTABAAAETAI N Vi O ouvapTnon PE To XPOvo.

Ve(®)
v

N

A

0 T

36,8%V

A Aud

2ynua 10.4. To didypauua tng TA0NS TOU QvTioTATh R 0 ouvdprnon ue 1o xpOvo yia 1o
KUKAwUa @OpTIoNS TTUKVWTH
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To @opTio TOU TTUKVWTA €ival:
g=CVc. Av n V. avTikataoTaBei ye Tnv ékppaon (10.1):

t

q=CV [1-e'RC (10.4)

210 oxAua 10-5 @aivetal TG PETABAAAETAI TO QOPTIO TOU TTUKVWTH OE OU-
vapTNOoN KE TO XpOVo.
q(t)

Ccv
63,2%CV

Zxnua 10-5. To didypayua ToU QOoPTIoU TOU TTUKVWTH O€ GUVAPTNON LIE TO XPOVO, yId TO
KUKAwa popTionS TUKVWTH

B) Ek@oprion mukvwTi
270 KUKAwpPa TToU @aivetal o1o oxnua 10-4, 0 TTUKVWTAG £XEI XWPNTIKOTNTO

C kai givalr poptiopévog o€ 1aon V,. O1 OTTAICHOI TOU TTUKVWTA ouvdéovTal YE
aywyo JEow Tou BIOKOTITN O, TTou €Xel avTioTaon R.

C R
1 AN

6

Zxnua 10.6. KUKAwua eKQopTIong TTUKVWTH

Tn xpovikn oTiyun t=0 o d1akoTTNG & KAcivel. TOTE nAekTpOVIaQ ATTO TOV Ap-
vNTIKO OTTAICNG KIvouvTal HEGw TNnG avTiotaong R 1mpog tov BeTikd ommAioud. H
METAKIVNON Twv NAEKTpOViwV dIapKei, £WG GTOU N TAON OTOUG OTTAICUOUG TOU
TTUKVWTH JNOEVIOTEI.

ATI6 TNV e@apuoyr Tou vopou Tou Kirchhoff aTto KUkKAwua, TTpIV 0 TTUKVWTAG
EKQOPTIOTEN TTANPWG, TTPOKUTITEI N OXEON:

V-IR=0 (1)

AV,
2
At (2)

Opwg: I=C
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ATT6 TIg o)éoeig (1) kai (2) EmeTau:

AV, =0 (3)
At

V. -RC

H eCiowaon (3) cival pia dila@opikn e€icwaon, n otroia €xel AUon Tnv:
t
V. =V,eFre (10.5)
0
Otav t=0, e R¢ = 1=V =V,
AnAadn poéAIc o d1akOTITNG O KAEioEl, N TAON TOU TTUKVWTH €ival n idla Pe au-
TRV TTOU UTTHPXE, OTaV 0 dIaKOTITNG O TAV AVOIKTOG.

[o.¢]

Otav t-ow, e R =0 = V=0.

AnAadn, n Tdon Tou TTUKVWTH PndevideTal og BewpnTIKA ATTEIPO XPovo. MNa
t=RC n (10.5) yivetai V.=V, - €'=0,368V,. AnAadr| n Tdon oToug OTTAICOUG TOU
TTUKVWTA YyiveTal ion pe 10 36,8% Tng apxikhg étav pecohaproel xpoévog t=RC
atroé Tn oTIypr] 1Tou Ba kAgioel o d1akoTTTNG. H 010Bepd t=RC ovopdadeTal oTade-
PA XpOVOU TOU KUKAWMPATOG.

210 oxAua 10-7 @aivetal TTwWG PETABAAAETAI N TAON TWV OANICHWYV TTUKVWTH,

AVc
E

VC:Ee-tIRC

0,368 E

t

Py Y

T 21 3T 4t 51 6T

Zxnua 10.7. Aigypauua 1ng TAONS TTUKVWTH O OUVAPTNGON UE TO XPOVO yid KUKAwuQ
EKQPOPTIONS

OTaV EKPOPTICETAI O€ OUVAPTNOTN UE TO XPOVO. O TTUKVWTHG TTPAKTIKA EKQOPTICE-
Tal o€ Xpoévo SRC atrd 1n oTIyun TTou KAgivel o dIakOTITNG ©.

Av n eCiowon (1) emAuBei wg TTPOG |, TTPOKUTITEI N OXEON:
Ve
=—= (4
R @

Av n V. avtikataoTtaBei pe v ékppaon (10.3), utroloyidetal n éviacn Tou
PeUPATOG TTOU BIapPEEl TO KUKAWMA, 6TAV O TTUKVWTHG EKQOPTICETAI.
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t
erC (10.6)

0 \V/
Ortav: t=0, eRC =1= =2,

AnAadr POAIG KAgioel 0 BIAKOTTITNG d N €vTaon TOU PEUPATOG EXEI TN MEYIOTN
TIA. s

OTav tow, e R =0 =1 =0.

AnAadn, n évraon Tou peupaTog undevidetal BewpnTikd 0€ ATTEIPO XPOVO.

lo

|:|0e-t/RC

0,368 1,
t

>

Py

T 27 3t 471 51 6T

Zxnua 10.8. Aigypauua NS Eviacns Tou pEUUATOS O OUVAPTNON LIE TO XPOVO, KaTd
THV EKQOPTION TTUKVWTH

210 oxnua 10-8 gaivetal Twg PETARAAAETAI N €vTOON TOU PEUPATOG, KATA
TNV EKQOPTION TTUKVWTH, O€ oUVAPTNON HE TO XPOVo. To pelpha EKQOPTIONG TOU
TTUKVWTA pNdevieTal TTPAKTIKA o€ Xpovo t=5RC atd Tn oTIyur TToU KAEgivel O
dIaKOTITNG O.

H tdon Tou avmioTtdrn Vg €ival ion pe tnv 1don Vg, a@ou o TTUKVWTAG Kal O
avTIoOTATNG £XOUV Ta idIa AKPA.

To @opTio TOU TTUKVWTHA €ival:

q=CV¢,, av n V. avtikatacTtabei ammd tnv ékepacn (10-6) ToTe:

t
q=CV,ere (10.7)

210 oxAua 10-9 @aivetal TTwWG PETABAAAETAI TO QOPTIO TOU TTUKVWTH OE OU-
vapTNon KE TO XpOvo.
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q(t)
cV,
36,8%CV,

0 T

Zxnua 10.9. To didypauua ToU QOPTIOU TOU TTUKVWTI O OUVAPTNGN UE TO XPOVO, yia
KUKAWUO EKQOPTIONS TTUKVWTH

10-2. KokAwpa RL o€ og1pa oto D.C

a) Amokardoraon psUuuarog

210 oxAua 10-7 @aivetal KUKAWMPA, 0TO OTTOi0 18aVIKO TTNVIO YE GUVTEAEDTN
auTeTTaywyng L ouvdésTtal o ocipd e avtioTdrn mmou €xel avtiotaon R. To ou-
OTNUA TPOYODdOTEITAI ATTO TTINYA CUVEXOUG pEUNATOC TAoNG V HECoW SIOKOTTTN.

R L
WV\, YY)
v 5
()
\_/

2xnua 10.10. KUkAwpua armmokardoracns peduarog o€ mnvio

ApXIKG 0 BIaKOTITNG O €ival AVOIKTOG KAl QUOIKA TO KUKAwMA dev dlappEeTal
até peupa. Tn xpovikr oTiyur t=0 o dIakOTTITNG KAEiVEl, ETTOUEVWG OTO KUKAW-
Ma apxilel va KukAo@opei pelpa. ETTeidn n évraon Tou pedpaTog PeTaBAAAeTal
atod TN TIYR PNdév, oTo TTNVio, CUPPWYA PE TO VOUO TNG QUTETTAYWYNG, Ba gu-
@avioBei eTTaywyikr Taon Pe TéTola TTOAIKOTNTA TToU va avTidpd oTnv augnon
TOU peupaTtog (kavévag Tou Lenz). H eraywyikr) Taon Tou TTnviou euTrodidel Tnv
évtaaon Tou peluaTog va ¢Bdcel akapiaia oTnv TEAIKN TNG TIUA.

Av 10 KUKAWpa diappéeTal atro peupa Evraong | Kal EQapPooTEi 0 2° vOUOg
Tou Kirchhoff, TrpokUTTTel N oxéon:
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V-IR-V, =0 A

= V-IR-L==0 (1

v =Ll a0 O
At

Ortrou, V n 1éon NG TTNYAG Kai V| n Taon atmod auteTraywyr OTo TTnvio.
H oxéon (1) gival diagopikn giowaon kal £xel Aon Thv:

R
l-et ] (10.8)
R
Otav:t=0, et =1=1=0.
AnAadn n évraon Tou peupaTtog €Xel TIUA INOEV JOAIG KAEioEl 0 BIAKAOTTTNG.
R

Otav t—»w, et =0 |=-%g.

AnAadn, n évracon Tou peUPATOC TTaipvel TNV TEAIKA TNG TIKA BewpnTikG O€
atreipo Xpovo.

Orav: t==, 1= X(1- et)= ¥(1-0,368)= 0,632~
R R R R

AnAadn étav pegoAapnaoel xpovog t = % a1Td TN aTIYMN TTou Ba KAgioel o dia-
KOTITNG & N TIYR TNG €vTaong Tou peupaTog gival 1o 63,2% Tng TEAIKNAG TIUNAG TNG.
H ota@epa 1= % ovopddeTal oTabspd xpOvouU TOU KUKAWMATOG.

H évraon Tou pedpartog TTPAKTIKA OAvel 0Tn TEAIKA TNG TIMN, aQOoU YECOAA-
Brioel xpovog t=5T atrd Tn oTiyun TTou Ba KAgioel 0 dIakOTTNG O.

210 dIdypappa Tou oxnuarog 10-11 gaivetral Twg HETARBAAAETAI N EvTAON TOU
pPEUPATOG OE CUVAPTNON WE TO XPOVO.

Al

lo

0,632 1

t

T 27 31 471 571 6T

Zxnua 10.11. To didypauua ¢ Eviaans Tou PEUUATOS O GUVAPTNON LE TO XPOVO yia
TO KUKAWUQ armoKardoracns peUuarog o€ mnvio
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Av n (1) emAuBei wg TTpog V,:

V =V-IR, n avtikataotaon Tng | ye Tnv ékppaon (10.8) divel:

R
L

R R .
VL=V—%[l—eLth:>VL=V—V£1—eLt]:>VL=V—V+Ve =

R
L

V. =vel (10.9)

210 oxnua 10-12 @aivetal Tw¢ YETARAAAETAI N TAON TOU TIMViou 0€ cUVAPTN-
Orn ME TO XpOVvo.

Vi(t)
\%

36,8%V

0 T

2xynua 10.12. To didypauua NG Td0NS OTO TTNVIO O GUVAPTNON LIE TO XPOVO, Yid TO
KUKAwUQ armokar@oracng PEULATOS O€ TThHVIo

H taon Vi Tou avTioTdTn €ivai:
Vr=IR, n avtikardotaon 1ng | ye v ékppacn (10.8) diver:

R
V. =X(1-e L‘JR:»
R

R
VR=V[1-eLt] (10.10)

210 oXAMa 10-13 @aivetal TTwg PETARAAAETAI N TGoON Tou avTioTdTn R o€ ou-
vAapTNON JE TO XPOVO.

Vr(t)
Y
63,2%V

2xnua 10.13. To diaypauua NS TAONS TOU QVTIOTATH O€ OUVAPTNON UE TO XPOVO, YId TO
KUKAwUa armokardoraons peuuarog o€ mnvio
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B) AlakoTr} pEUMATOG
270 KUKAwua Tou oxnuartog 10-14, o petaywyog & apxikda Bpioketal atn B€on
A. Etropévwg 10 peupa trou diappEel To KUKAwpa Ba givar |,= % Tn Xpovikn

oTiyun t=0, o peTaywyog & petapépetal otn Béon B. ETTeidr n Tipn Tng éviaong
TOU PeUPATOG METABGAAETAI, eu@avifeTal 0To TTNviO TAoN ATTO AUTETTAYWYNA WE
@opd TToU va avTiITiBeTal oTnV peiwon Tou pelpatog (kavovag Lenz). ‘ETol, n
TIMA TNG €vTaong Tou peupaTog &¢ undevileTal akapiaia aAAd otadiakd.

R L

MMV v
B

Zxnua 10.14. KikAwua d1akoTTi¢ peuuarog o€ mnvio
H epappoyn Tou 2° vépou Tou Kirchhoff divel:

V, -IR=0

Al
=-L—-IR=0 (1
v =L 2 At W
At

H (1) sival diagopikn eicwan kai £xel Abon Tnv:

iR
L

I=l,e (10.11)

R
Nat=0, et =1=1=l,.
AnAadn TN Xpovikn oTiyur t=0 n éviaon Tou peUPOTOG £XEI TNV TIUA TTOU €iXe

oTav o petaywyog ATav otn Béon A.
Re
MNatoco, et =0=1=0.

AnAadn, 1o pevpa undeviletal BewpnTikG e ameipo Xpoévo. BeBaiwg mTpao-
KTIKA 0 UNdEVIOPOG Tou PeUPATOG ETTEPXETAI O€ Xpovo t = 51. OtTou T=% n

oTaBEPA XpOVOU.
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210 oxfpa 10-15 @aiveral Twg PeTaBAAETAl N évTAOT TOU PEUPOTOG OE OU-
vAapTNON JE TO XPOVO.

ATI6 TV (1) TTPpOKUTTITEI yIa TNV Ton TO TTNviou N oxéon:

V =IR, av n | avtikatacTtaBei atmd v ékepaon Tng (10.11):

R

V. =IRe (10.12)

AI

0,368 I,

t

T 27 3t 471 51 6T

Zxnua 10.15. To diaypauua NS EViaons ToU PEUUATOS OE GUVAPTNON IE TO XPOVO, yia
KUKAwua 61aKOTTNS PEULATOC TTNVIOU

210 oxNua 10-16 @aivetal N YETABOAN TNG TAONG TOU TTNVIOU 0€ CUVAPTNON
ME TO Xpovo.

Vi)

RI,

2xnua 10.16. To diaypauua NG TACNS TOU TTHVIOU O OUVAPTHON UE TO XPOVO, yia
KUKAwua 61aKOTTNS PEULATOC TTNViOU

10-3. Eqpapuoyég

Epappoyn 1n

MukvwTAG €Xel XwpnTiKOTATA ¢ = 2uF Kai gopTideTal yEow avTioTaong
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R =5 KQ, atmé mnyn 1dong V = 10 V. Na uttoloyioB¢i n t1don V, Tou TTUKVWTH
META xpovo t = 20 ms atrd TNV £vapén NG eopTIonG.

B A
AWV 1
5
%
()
NI
Auon

H 1don Tou TTUkvWTA diveTal atro Tn oxEon:

t

ot _ 20ms
V, = V(l-e RCJ: Ve :1ov(1-e ZPFSKQJ:

20

=V, =1ov[1- e'mj =V, =10V(1-e*)=

V. =10V(1-0,135)= V. =8,65 V

Epappoyn 2n

MukvwTng £xel xwpnTikdTnTa C = 3uF kai @opridetal péow avtiotaong R = 2
KQ, ammé mnynA 1édong V = 12 V. K&toia xpovikr oTiyur 10 peUha TTou dlappécl
TO KUKAwpa gival | =4mA. Na uttoloyioBei 10 @popTio g Tou TTUKVWTA; MNdoo gival
TO TEAIKO POPTIO TOU TTUKVWTH;

R C
AN 1

\
a
N
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Auon
a) Av epappooBei o 2° kavovag Tou Kirchhoff 010 KUKAwpa AauBaveral n
oxéon:

V-IR-V,=0(1)

To @opTio evdg TTUKVWTA diveTal aTTd TN ox€on:
- -4q
q=CV¢e = V. ==(2)
C
A6 TIg o)éoelg (1) kai (2) EmTeTal:
v-R-d=059-v_rR=
C C
g=(V-IR)C = gq=(12V-4mA - 2KQ) - 3uF =
= q=4V - -3uF = q=12pC

B) To @opTio TOU TTUKVWTH diveTal atrd Tn oxEon:
q=CV:(3)

H 1don Tou TTUKVWTA diveTal atmo Tn oxéon:
t
Ve =V[1—e RCJ (4)
Otav t—oo, e R =0 apa n (4) yiverar:
Vo=V (5)

ATIO TIG oxéoelg (3) Kal (5) TTPOKUTTITE

qo=CV = q,=3uF - 12V = q,= 36 uC.

E@pappoyn 3n

KUkAwpa @épTiong TTUKVWTH aTroTeAeital, amd mnyn tdong V = 15V, avri-
otatn R = 5KQ kai TTukvwTtr) C = 6uF. KaTrola aTiyur n Tdon Tou TTUKVWTH gival
V. =12 V. Na uttoAdoyioBouUv:
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a) H evépyeia Tou TTUKVWTH.

B) O xpOVOG TTOU ATTAITEITAI YIO VO POPTIOOEI O TTUKVWTHG TEAEIWG.

y) H BepudtnTa 10U €X€1 avaTTTUXBEI GTOV QVTIGTATN OTTO TN OTIYUN TTOU apXi-
el N QOPTION, MEXPI N TAON TOU TTUKVWTNA Va yivel Vi = 12V

Auon
a) H evépyeia TTou gival atmoBnkeupévn 0° éva QOPTIOPEVO TTUKVWTH gival:

W =%ch2 =W =%6UF-(12V)Z =W =432p]

B) MpakTIKA 0 TTUKVWTAG QoPTICETaI TEAEIWG UoTEPA aTTO 5 0TABEPES XPOVOU

atrd TNV évapén TN OpTNoNnG. H otabepd xpodvou eivai:
T=RC = 1=5KQ - 6yF = 17=30ms
ETTopévwg 0 TTUKVWTAG Ba @opTIoBEl TTANpWG HETA XpOVou:
t=561 =>t=5-30ms = t=150ms

y) MNa va yiver n 1édon Twv oTTAICUWY eVOG TTUKVWTN V, TTPETTEI VO QOPTIOOET
ME @opTio qc. To @opTio KiveiTal o€ dlagopd duvapikou V. ATTé Tov OpIoPO TNG
O10pOopAa¢S OUVANIKOU TTPOKUTITEI TTWG N EVEPYEIQ TTOU aTTOdIdEI N TTNYN Eival:

W, =V - qc(1).

‘Eva PEPOG TNG eVvEPYEIAG TTOU aTTodidEl N TTNYNA KAaTavaAwveTal attd TNV R wg

BepuotnTa Joule kai To UTTOAOITTO ATTOBNKEUETAI OTOV TTUKVWTA. AnAadn:
W, = Qg + We(2)

6mou Q. n BepudTnTa TTOU ATTOdIdETAN OTNV avTioTaon kal W n evépyela TTou
aTmoBnKeUETAI OTOV TTUKVWTH.

H evépyeia Tou TTukvwtr) divetarl amd Tn oxéon: W, = %CVC2 (3)

A6 TIg oX€oeig (1) (2) kan (3) TrpokUTITEL: VO =Qf + %CV@ 4)
Opwg 10 POPTiIO TOU TTUKVWTH €ival:

qc = CV¢ (5)
ATTO TIg oX€oelg (4) Kal (5) TTPOKUTITEL:

= Q. =6pF-15V12V—%6pF(12V)2 = Q, = 1080uJ — 432J = 648pJ
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Epappoyn 4n

KUkAwpPa @oOpTIoNG TTUKVWTH, KATTOIO OTIYWN diappéeTal atmd peupa | = 4mA.
Na utroAoyiocBouv:

a) H péyiotn Tipn Tng évraong Tou peUPATOG TTou dlapPEEl TO KUKAWUA

B) H tdon oTta dkpa Tng avriotaong R, 6tav | = 4mA.

y) H 10x0g pe Tnv otroia n nAEKTPIKA EVEPYEIQ PETATPETTETAI OE EVEPYEIDQ NAE-
KTPIKOU TTEdIOU OTOV TTUKVWTH

Aivovtal R =2 KQ, C=0,1 yF, V = 20V.

B N
MMV 1]
5
%
()
N
Auon

a) H évraon Tou peupatog Tou diappéel TO KUKAWPA @opTiong diveTal atrd Tn
oxéon:

t
|=%em(n
0
. o= A _V _ 20V _
otavt=0 = eRC _1:é|max _Ejlmax —%—10mA

B) ZUppwva pe Tov vopo Tou Ohm, n Tdon ota akpa ¢ R eivat:
Ve=IR = Vg =4mA -2 KQ =8V

y) H 10XUg pe Tnv oTToia N NAEKTPIKNA EVEPYEIQ PETATPETTETAI OE EVEPYEIQ NAE-
KTPIKOU TTediOU OTOV TTUKVWTH €ival:

Pc=Vcl (2)
H epappoyn Tou 2° kavova Kirchhoff ato KUkAwpa Sivel:
V-IR-V;=0=V,=V-IR(3)
A6 TIG (2) kai (3) TTPOoKUTITEL

Po= (V- IR)l = Pg = (20V — 4mA2KQ) 2mA = P, = 12V - 2mA = P, =24 mW.
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Epappoyn 5n

lNa 10 KUKAWPO Tou oXAMaTOC divovTal:

R =2KQ C, = 6pF, C, = 2uF C, = 1uF ka1 V = 17V Na uttoAoyicBouv
a) H otaBepd xpdvou TOU KUKAWMATOG

B) H 1ad0n KA&Be TTUKVWTH 6TV N TIUA TNG €VTOONG TOU PEUNATOG TTOU DIapPEE!
TNV TTNYN €ival | = 4mA

G
[
R C, I
MW 1 c,
|
v
S
Auon

a) ApXIKG uTttoAoyiZeTal N OAIKH) XwpNTIKOTATA TWV TTUKVWTWV.
Or1 rukvwTég C, kai C, gival ouvdedepévol TTapdAAnAa. ETTopévwg:

C,3=C,+C; = C,3=2uF + 1yF = C,; = 3pF.
O110TE TO KUKAWPA PJETOOXNUATICETAI OTO:

O1 ukvwrég Cy kal C, 5 gival ouvdedepévol o€ OgIpd apa:

__CChs _ . _ 6uF3yF

= = = C_, =2uF.
oA C1+C2’3 oA 6UF+3HF oA p
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To KUKAWWO PJETAOYNUATICETOI OTO:

H o1abepd xpdvou Tou KUKAWHATOG ival
1=RC, = 171=2KQ - 2uF = 1=4ms.
B) Av n 1acon Tou C,, gival Vg ,3, TOTE ATIO TNV €@ApUOyr Tou 2° Kavova
Kirchhoff ato TeAeuTaio KUKAWPa ETTETAL:
V-IR-Vg5=0 = Vgy53=V-IR = Vg, =17V -4mA - 2KQ =
= V5123 =17V -8V = V55 = 9V.

O1 ukvwTég C, Kal C, 300U gival ouvOEedEUEVOI OTN OEIPA £XOUV QOPTIa ioa
ME TO OAIKO QOPTIO Q53. ETTOMEVWG
A1 = o3 = 125 = CaVeros = Q= 2uF - 9V = q, = 18uC

Ouwg

=V, =3V.

1

_q _18uC
1_61 Vl_—

1

O1rwe @aivetal atrd 10 OeUTEPO KUKAWMPO
Veizs=Vi+ Vo = V3= Ves—V; 2 V,3=9V -3V = V,; =6V.
Etreidn o1 rukvwTtég C, kal C; gival ouvdedepévol TTapdAAnAa:
V,=V;=V,; = V,=6V, V,=6V

E@pappoyn 6n

MNa 1o KUKAwPa Tou oxnuartog divovral:
R, =20KQ R, = 5KQ R; = 1KQ C = 4puF ka1 V = 20V. Na uttoAoyioBouv:
a) H otaBepd xpdvou ToU KUKAWHATOG
B) H pé€yiotn Tipn NG éviaong Tou peUPOTOS TTOU QOPTICEI TOV TTUKVWTH.
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Auon
a) ApxIka Bpioketal To 1I000UVaUO Katd Thevenin KUKAwPA PETAEU TwV On-
Meiwv A kai B.

OT11wg gival yvwoTd n Vo gival ion pe TNV V. MNa va uttoAoyio0ei n V,g €TT1-
AOETAI TO TTAPOKATW KUKAWUQ

Ry Ry

210V Bpoxo AMHZA epapudletal o 2°¢ Kavovag Kirchhoff, otrore:
V-IR,-IR,=0 = V-IR;+R)=0=>I(R;+R,) =V =

\ = 20V
R, +R, 20KQ +5KQ

=1=0,8mA

ETreidn n R, dev diappéeTal atmd peuua,
Vig=V,=1"R, 2 Vg =0,8mA5KQ = V,5. =4V dpa Vy, = 4V.

MNa Tov Tpoodiopiopd TNG Ry, atroouvdéetal n TTnyn V kail atn 8€on Tng T0-
TTo0ETEITAI BPAXUKUKAWMA, OTTOTE TO TTPONYOUNEVO KUKAWHA YIVETQI:

Ry Rs A
MY AMAN—s
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H oAikr) avtioTaon petagu Twv onueiwv A kai B gival n Ryy,.
O1 avrioTdoelg R, kai R, €ival cuvdedepuéveg TTapaAANAQ, ETTOUEVWIG

RR, _ o _ 20KQ-5KQ

=2 ="~ R
" R, +R, 12 20KQ+5KQ

=4KQ

12

To KUKAwWQ yiveTat:

B

Or avriotaosig Ry, Kai R; gival ouvdedepéveg o€ aglpd apa
Ra=Ri;+R; = R, =4 KQ+1KQ R, =5KQ emopévwg Ry = 5KQ.
Apa 10 apxIKO KUKAwPa Ba JETAOXNUATIOTEN OTO:

RTH =5KQ
MW

+
<> V=4V —— C=4yF

o>

we

Etropévwg n otaBepd xpdvou Tou KUKAWPATOG Ba ivai:
T=R,,-C = 1=5KQ - 4pF = 17=20ms.

B) To peUpa TTOU YOPTICEl TOV TTUKVWTH diveTal atrd Tn oxéon:

| = h . e't/RTH’C
RTH
T % 4v
Otavt=0, = e "¢ =1=|  =—TH =] =—=0,8mA.
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Epappoyn 7n

KUKAwpPa €KQOPTIONG TTUKVWTI OTTOTEAEITAI ATTO TTUKVWTA ME XWPNTIKOTNTA
C = 10pF kar avriotaon R = 2KQ. O TTukvwTAG apxIKa £xel gopTtio g, = 50 uC.
Na utroAoyicBouv:

a) H otaBepd xpdvou

B) H tdon Tou TTUKVWTH PETA Xpdvo t = 80mS atrd Tn oTIyuA TToU apxidel n
eEKQOPTION.

@)

Auon
a)T=R-C = 1=2KQ10uF = 1= 20ms.
B) H tdon Tou TTUKVWTH diveTal atrd Tn oxEon:

t

V. =V,efe (1)

Opwg:
- %
V== (2
c=c @
A6 Tig oxéoeig (1) (2) =
t
chq—oeﬁ C:SOpCe_SOms
C 10uF  20ms

Ve =5Ve* = V,=5-0,018V = 0,09V

Epappoyn 8n

MukvwTtng C = 0,1uF gival apxXIka gopTiIopévog o€ Taon V, = 100V. O TTukvw-
TAG eKpopTiCeTal Eow avTioTaong R.

Na uttohoyioBei n BeppdTNTO TTOU £XEI AvaTTITUXOEI oTNnV avtiotaon R, étav 1o
QOpPTIO TOU TTUKVWTA £xel yivel q = 2uC
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Auon
H evépyela Tou TTUKVWTHA MEIWVETAIL, KaBWGS eKQOPTICETAI. ZUPNQWVA PE TNV

apxn diatnpNong TNG EVEPYEIAG, N WETAROAN TNG EVEPYEIAG TOU TTUKVWTH Ba gival
ion ue TNV BepudTNTA TTOU AVOTITUCCETAI OTNV AvTioTaon. AnAadn:

Wer = We, = Qg (1)

1
W, = ECvo2 (2)

19°
W, = EE 3)

ATI6 TIg oxéoeig (1) (2) kai (3) émreTan:

1.0 10 _ 1(2pc)’
cho X =Q,=>Q, = 01pF(1oov) 0.10F

=

Qk = 500pJ - 20pd = Qg = 48=480uJ.

Eqpappoyn 9n

MukvwTtng C = 8uF ekgoprTiCeTal péow avtiotaong R = 1 MQ. Na uttoAoyioBei
0 PUBNOG e TOV OTTOI0 EATTWVETAI N TAON TOU TTUKVWTA, 6Tav N TGan Tou gival
Ve =160V

@)

Auon
ETTe1dr o TTUKVWTAG Kal N avTioTaon €Xouv Ta idia akpa, £XouV ioeg TACEIG.
Etmopévw:

Ve =Vr(1)
ZUpQwva Pe Tov vouo tou OM:
Ve = IR (2)
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ATT6 TIG o)€oeig (1) kai (2) EteTau:

V
VC=IR = |:_C:|:@

— 1=160pA.
R 1MQ

Ouwg 10 pelpa KPOPTIONG TOU TTUKVWTH €ival:

ZoAVe AV 1 AV _160pA _ AV, .oV
At T At C At 01uF At s

Epappoyn 10n

KUKAWWPaO aTTOKOTAOTOONG PEUPATOG TTNVIOU aTToTEAEITAI, ATTO 1I8AVIKO TThVio
L = 10mH avmiotatn R = 2 KQ kai TTnyA V = 20V. Na uttoAoyioBouv:

a) H otaBepd xpdvou ToU KUKAWMUATOG

B) H évraon Tou pelpatog, otav £xel peooAaBroel xpovog t = 15us amoé Tnv
TPOPOdOTia TOU KUKAWHATOG

R L
WV\/ YYN
v
()
N
Auon
a) H otaBepd xpovou eivai:
L 10mH
T=— = =5
R 2KQ

B) To peUpa TOoU KUKAWMATOG diveTal atmd Tn oxéon:

R
|:X:|_.eIt :>|:20_V
R 2KQ

LK
1_ e 10mH W =

I = 10mA(1 —e?) = | = 10 mA(1 - 0,05) = 9,5mA.
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Epappoyn 11n

270 KUKAwPA Tou oxruartog divovral:

L=25mHR=2,5QV =25V. a) Na uttoAoyioBei n évraon Tou peUuaTog TTOU
dlappéel To KUKAwMa av n Tédon Tou TTnviou gival V| = 20V.

B) Molog ival o puBudg PeTaBOAAG TNG évTaonG Tou peupaTog otav V= 20V,

R L
/vv\/\, YY)
Vv
()

_/

a) H epapuoyn Tou 2% kavéva Tou Kirchhoff divel Tn oxéon:
V-IR-V, =0 = 1R=V-V, =

V-V, 25V-20V
= ==
R 2,50

I =|1=2A

B) H tdon oT1o 1TNVio, €ival TGon atmo auTeTTaywyn Kal divetal atrd 1n oxEon:

V,
VL:LHSH:_L:H: 20V :SOOOA
At At L At 2,5mH S

Epappoyn 12n

To pevupa tTou dlappéel TO KUKAwPA Tou oxfpaTog €xel évraon | = 100mA. Na
uttoAoyicBouv:

a) H 1ox0¢ 1mou Tapéxer n Trnyr oTo KUKAwua

B) O puBudg e Tov OTTOIO N NAEKTPIKA eVEPYEIA PETATPETTETAI O€ BEPUOTNTA
oTnv avriotaon

y) O puBudg e Tov oTT0i0 AUEAVETAI N EVEPYEIQ TOU PAYVNTIKOU TTEdioU OTO
Trnvio.

Aivovtai: R=10Q L =20mH V = 40V.
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\
a
N

Auon
a) H 1ox0g TTou TTapéxel yia Trnyn givai:
Pm=V - 1Pm=40V - 100mA = 4W.

B) O puBudg e Tov OTTOIO N NAEKTPIKA EVEPYEIA PETATPETTETAI O€ BEPUOTNTA
eival:
AQ _p =pRr = 29 = (100mA)*-100 = 100mw.
At At
y) Z0pQwva Pe TNV apxn diatienong TG EVEPYEIOS N evEPYEIQ TTOU TTOPE-
XEI N TTNYR OTO KUKAWMQA, YETATPETTETAI O€ BEPUOTNTA KAl EVEPYEIQ UAYVNTIKOU
mediou. AvTtioToIxa n 10XUG TNG TTYNG YiveTal 10XU¢ Joule Kal 10XUG evEPYEIDG
payvnTikou Trediou. ETropévwg:

Py = Pr+ Py = P, =Py - Py = P, = 4W - 100 mW = 39W.

Epappoyn 13n

MNa 10 KUKAwpPa oxnuartog divovral:

R=6QL,=3mHL,=4mHL;=12mHV =15V

Na utroAoyicBouv:

a) H otaBepd xpdvou.

B) O pubudg peTaBoOAAS TNG EvTaONG TOU PEUPATOG TTOU dIappéel TNV TThyn,
otav 1o pevpa €xel évraon | = 1A,
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Auon
a) Ta mnvia L, L, kai L; eival cuvdedepuéva TTapdAAnAa, ETTOUEVWG O GUVTE-
AEOTAG QUTETTAYWYNG TOU KUKAWMATOG UTTOAOYIZeTal ATTO TN OXEON:

i1 1 1 1 1 1 1 1
+—+

-+ — = == =
L L1 L2 L3 L 3mH 4mH 12mH

1 _4+3+1 1_ 8

= =-—=———=L=1,5mH
L 12mH L 12mH
dpa 10 KUKAWPA JETOOXNMUATICETAI OTO:
R L
AN nm
\Y
G
\_/
H o1abepd xpdvou TTou TTPOKUTITEI gival:
T:£:>T= 1,5mH = 1 =150ps.
R 10Q

B) H epappoyn Tou 2° Kavéova Kirchhoff oto TeAeutaio KUKAwG divel:

V-IR-V, =0 (1)

Opwg:
V, = L% (2)

ATT6 TIg oxéoelg (1) kal (2) émeTal:
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V-R-LA o Ay ro AL VIR AT 15V-1AG
At At At L T At 15mH
= Al 60002
At S

Epappoyn 14n

lNa 10 KUKAWPA Tou oXAPaTOC divovTal:

R,=3Q,R,=6Q, R, =2Q,R,=6Q,L=10mH, V = 27V:

Na utroAoyioBouv:

a) H otaBepd Xxpdvou TOU KUKAWMATOG

B) H téon Tou trnviou étav 10 diappéel peupa éviaong | = 1,8A.

O

Auon
a) MNa va uttoAoyio0€i N oTaBepd xpOvou, TTPETTEI TO KUKAWPA VO JETAOXNMO-

TIoB¢i 0TO 1008UVapo Katd Thevenin. Otav amoouvdebei To TTNVio TOo KUKAWUA
yiveral:
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O1wg eival yvwoTto Vqy = V. Na va uttodoyioBei n 1adon VAB, TTpéTTel va
EMAUBE TO TTAPATTAVW KUKAWUA.
H epappoyn Tou 2°¥ Kavova tou Kirchhoff atov Bpdxo MAZHI diver:

V-IR,-IR,=0 = V-1 (R,+R)=0 =

\% 27V I=27V:>I=3A.

=1- == =
R, +R, 3Q+6Q 90

AMNG V5 = V,, agou ol avTioTdoelg R, kal R, dgv diappéovTtal atmd peUya.
V,=1R, =V, = Vg =3A-6Q =18V

Etmopévwg
Vi =18V

MNa va Bpebei n Ry, attoouvdéeTal N TNy a1rd 10 KUKAWUA KAl avTIKaBioTa-
TaI ME BPaXUKUKAWWQ.

R1 R3 A
MW AMN—
Sr
B
R4

O1 avriotdoeig R, kai R, cuvdéovtal TTapdAAnAa eTTopéVWG:

R.R 30Q6Q
#3R1’2 :mj 12

= =2Q.
v R, +R,

To KUKAWWO PETAOKNUATICETAI
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Emopévwe:
Rm=R;+R;+ R, = R;; =2Q + 2Q + 6Q = Ry, = 10Q.

To apxIKO KUKAwUQ YiveTal:

Rth

— 3\

Etropévwg n otaBepd xpodvou eival:

B) Av epappocBei o 2°¢ Kavovag Kirchhoff o1o TeAeuTtaio KUKAwa, AapBave-
TaI N oxéon:

V-IRTH-VL=O:>VL=V-IRTH :>VL=27V'1,8A'1OQ =
=V, =27V -18V =V, = 9V.

Epappoyn 15n

270 KUKAWHA TOU OXAMOTOG 0 JETAYWYOGS & TTnyaivel atmo T Béon A otn B€on
B tnv xpovikA oTiyun t = 0. Na utroAoyioB¢i To peUpa Tou Trnviou Petd xpovo t =
20ms. Aivovtai L=16mH R =4QV =20V.

R L
MW Yy
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Auon
Tnv XpovikA t = 0 To TTNvio diaappéeTal atrd To peUuaA, TTOU TO BIEPPEE OTAV O
BIaKOTITNG ATAV 0T B€0nN A.
Apa:
20V

== |, =5A.

! ° 40

-V =
° R
To pevpa TTou diappéel To TIvio, OTav 0 PETaywyog ival oTn Béon B divertal
atro TN oxéon:

R 4Q

I=l,et =1=5Aem" - 20ms = | =5Ae® = 33,7mA.

Epappoyn 16n

270 KUKAwpa Tou oxnuatog divovral L= 10mH, R = 2Q, V = 20V. Tn XpoVIKN
oTiyuA t = 0 o peTaywyog Tnyaivel ammé 1n B6éon A otn B€on B.

Na utroAoyioBei n BepudTnTa 0TNV avtiotaon R, étav 1o pedpa OTO TTNVio
yivel | = 2A.

R L
AVAVAVAY, YYym
\%

G

NI

Auon
Tnv xpovik oTiyuf t = 0, To TTNVio dlappéeTal aTrd To PeUNA, TTOU TO DIEPPEE
otav o0 petaywyog & Atav otn Béon A. ETTopévwg
Y 20V

| =—=I| =—— =1 =10A
° R 7% 20 0

KaBwg n éviaon Tou PeUPOTOG MEIWVETAI, PEIVETAI KAl N €VEPYEIQ TOU
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payvnTikouU Trediou, TTou YeTaoxnuaTicetal oe Bepudtnta. ETTOpéVWG N BepudTn-
Ta 0TNV avtiotaon R Ba gival ion pe TNV JETABOARA TNG EVEPYEIAG TOU PayvNTIKOU
mediou.

W, -W=Q (1)
1

W0=ELI§=(2)
1

W==LF=(3
> 3)

Ao 116 (1) (2) kau (3) ETTETAN:

Liptie= =1 1 §
SLG-SLF=Q=0Q 210mH(10A) 210mH(2A) =

= Q=500mW - 20mW = Q =480 mW

10-4. NpoBAfuara mpog Auon

1° MukvwTng €xel xwpnTikotnTa C = 3uF kar goptifetal amod mnyn tdong V =
12V, yéow avrtiotaong R = 4KQ. Na utrohoyioBei n Tdon TnG avtiotaong

META Xpovo t = 24ms a1rd TNV £vapén TNG YOPTIoNG
(1,62V)

20 KU . . . . y _
UKAWPO @OPTIONG TTUKVWTH atroTeAeital atrd avriotaon R = 100Q, TTukvw-
™ C = 0,01 puF ka1 TNy 1@dong V = 100V. K&trola oTiyuA n Tdon Tou TTUKVW-
™ gival V; = 1V. Na uttoAoyioBouv:
a) O péyioTog pubudg HETABOAAG TNG TAONG TOU TTUKVWTH.
B) O puBubg peTaBoAng TnG Taong otav Ve = 1V.

108!, 9,9-107\i
s s

3° Avriotaon R = 1MQ ouvdéetal o€ oeipd pe TTUKVwT C = 10pF. To ouoTnua
Tpogodoreital ammd Tnyn V = 10V. Na utroAoyioBouv:
a) H Bepuokpaoia mmou ekAUeTal oTnV avTiotaon R, péxpl o TTUKVWTAG va
QOPTIOTEl TTANPWG.
B) O puBubdg PETABOAAG TNG TACNG TOU TTUKVWTA Tn OTIYUA TTOU N evEépyEIa
Tou TTUKVWTH gival W¢ = 20 pJ.
(500uJ, 0, 8% )
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4o

5°

60

70

Mukvwtg C = 100uF @oprtiCeTal péow avtiotaong R amd tnyn tdong V
= 20V. Na utroAoyioBei TTO00 QOopTIO QPEPEI O TTUKVWTAG TN OTIYMI TTOU €XEI
avatTuxBei BepudTnTa Q = 15mJ oTnVv avriotaon.

(1TmC)

MNa 10 KUKAwpa Tou oxfuarog divovral: R, = 4KQ, R, = 3KQ, R, = 6KQ, C =
12uF, V = 12V. Na utroAoyigBouv:

a) H otaBepd xpovou

B) H évraon Tou pevpatog TTou dlappéel KABe avTioTdrn 6tav n Tdon Tou
TTUKVWTN €ival Vs = 6V.

R>
- AW c
VWV R |
3
AW
(72ms,
v I, = 1mA
() 1, = 666,66LA
N |, = 333,33uA)

MNa 10 KUKAWPa Tou oxnuatog divovtal R, = 1KQ, R, = 6 KQ, R; = 4KQ, R,
= 2KQ, C =6 pF, V = 18V. Na utroAoyicBouv:

a) H otaBepd xpodvou

B) H téon Tou TTukvwTr 61av I; = 1 mA.

Ry Rs
aAAAY AN
+ C
<>V § R> f—
A
Ry (36ms, 6V)

MukvwTng XwpnTikoTNTag C = 2uF givalr poptiopévog. H evépyeia Tou TTU-
Kvwth givar W, = 360mJ. O TTuKvwTrG ek@opTifeTal péow avtiotaong R =
10KQ. KaTtrola oTiyui n tédon tou TTUkvwTA €ival Vi, = 200V. Na utroAoyi-
obouv:
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80

90

10°

a) H évraon tou peupatog otav Ve = 200V
B) To moo6 NG BepudtnTag otnv R péxpl Tn oTiyuA mmou Ve = 200V

R
MWV

C
||
1 (20mA,320m.J)

Ma 1o KUKAwpa Tou oxAuatog divovtal C, = 2uF, C, = 3pF, R, = 2KQ, R,
= 4KQ. O1 TTukvwTég gival popTiouévol kal o C, @épel opTio g, = 6uC. Na
utToAOyI000UV:

a) H o1aBepd xpOvou Tou KUKAWPATOG

B) To 1006 TNG BepudTNTAG TTOU €XEI KATAVOAWDBET OTIG AVTIOTAOEIG, OTAV
Ol TTUKVWTEG £XOUV EKQOPTIOOEI TTARPWG.

Cy
||
I
G
||
I
0
Ry R,
NN M (30ms, 22,5 uJ)

Mukvwtig C = 3uF cival goptiopévog oe 1éon V, = 20V. O TTUKVWTAG
ekQopTiCeTal uéow Twv avTioTdoewv R, = 3KQ, kal R, = 2KQ, TToU €ival
ouvdedeuéveg oe oeipd. Na uttoAoyioBei To TToodv TnNG BepudTnTag TTOU
ekAUeTaI o€ KABE avTioTaon, Tav O TTUKVWTAG EKPOPTICETAI TTAHPWG.
(360ud, 240ud)

MNnvio L = 20mH eivalr ouvdedepévo oe oeipa pe avriotaon R = 2Q. To
ouoTtnua Tpogodoreital e Tnyn 1aong V = 6V. Na uttohoyioBei o pubudg
METABOANG TNG £vTaonG Tou PeUPATOG PMETA XpOvo t = 1 ms atrd TnVv oTIyuA
TTOU ApXIoE va TPOPODOTEITAI TO KUKAWWQ.
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R

A / s
N4 s

11 ° KokAwpa ammokatdotacng peUPaToC oe Tmvio amoteAsital amé Tnvio L =

10mH avtiotaon R = 5Q ka1 TNy taong V = 10V. Kdtroia oTiyuf n evép-
VEIQ TTOU €XEI aTToTapIEUBEi aTo TTnvio gival W = 5mJ.
Na utroAoyio0¢gi 0 puBPOG HETAPBOANG TNG £EVTOONG GTO TTNVio.

R L
MW Y

|
S— 03

12° 1o kUkhwpa Tou oxrjuaToc L = 2mH, R = 25Q kai V= 100V. K&rolia oTiy-

M N 10XUG, TNG NAEKTPIKNAG EVEPYEIQG TTOU KaTavaAlioketal otnv R cival Py
= 100W. lMoiog cival 0 puBudg HETABOARG TNG éviaoNG TOU PEUPATOG OTO
TTnvio;

R L
AW 2000
o)
v A
() 25.10° =
\_/ s

1.3° Na utrohoyioBei n oTabepd Xxpdvou Tou KUKAWPATOG Tou oxAuaTtog: Aivo-

vial R, = 2Q, R, =3Q, R; = 6Q, L, = 20mH, L, = 5mH, V = 20V. lNoia eivai
N PEyIoTN TIUA TNG €vTaONG TOU PEUUATOG;
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R, Ly
AN 2222
Ry
MY —
R3 L2
AMAN 2222
\%
()
_/ (1ms, 5A)

14° Na uttoAoyIG6¢i N oTaBepd XpOVOU TOU KUKAWMATOG TOU OXANATOS KaBWG
KOl 0 MEYIOTOG PUBNOG WETARBOANG TNG £vTaong Tou PEUNOTOS OTO TTNvio.
Aivovtai: R, =15Q, R, =4Q, R, =2Q, R, =R, =5Q, L=100mH, V = 100V.

R, R,
AATAYAY, AAAYAY,

.
S
AAAYAY, FYYYL

Rs L

(10ms, 4002)
S

15° 510 KUKAwpPa Tou oxnpatog ival R = 5Q, L = 25mH, V = 100V. Tnv xpovi-
Kr oTiypn t = 0 o peTaywyog & trnyaivel atmrd Tn Béon A otn Béon B. Katmoia
OTIYMA N evEPyEIa Tou TTRviou givail To 81% Tng apxikng. Na uttoAoyioBouv:
a) H otaBepd xpOdvou TOU KUKAWMPATOG
B) O puBu6S PETABOARG TNG €vTAONG TOU PEUUATOG

R L

'\/\N\/ YYN
\Y%
-
N2

B
T (5ms, 3600 2)
S
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HAEKTPIKEEZ MHXANEZ

Eicaywyn
2T0 KEQPAAaio autd eplypdpovral BaciKéC EVVOIEC KAl XAPAKTNPIOTIKA TwV
NAEKTPIKWY UNXAVWV.

2KOTTOS TOU Ke@aAdiou auTtou &ival, va KATaAVOROOUV 01 UABNTEC OE YEVIKES
YRAUUES TOV TPOTTO AEITOUPYIAC TwWV NAEKTPIKWY UNXAVWY, TOOO TWV YEVVH-
TPIWV 000 Kal TWV KIVNTHPWY CUVEXOUC Kal EVAAAQTOOGLEVOU PEUUATOC Kal
va emAUoUV arrAd mpofBAfuara.
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Opiopoi

Q HAekTpIKA pnxavh ovouddletal KGBe dIATagn n oTroia YETATPETTEI TN PUNXA-
VIKA eVEPYEIQ O€ NAEKTPIKA 1 AVTIOTPOQA ] YETATPETTEI TA XAPAKTNPIOTIKA TOU
NAEKTPIKOU PEUNATOGC.

Me Bdaon Tov opIoPO Ol NAEKTPIKES PUNXAVES BlaKPivOVTal OTIG €EMG KATNYOPIES:

* [evvATPIEG: €ival PNXAVES Ol OTTOIEG TTAPAAAUBAVOUV PNXAVIKA EVEPYEIQ
Kal atrodidouv NAEKTPIKY eVEPYEIQ.

e KivnTipeg: cival pnxavég ol otroieg TTapaAauBavouv NAEKTPIKA evépyeia
Kal a1TodidouV UNXavIKr EVEPYEIQ.

e MeTaoXNMATIOTEG: €ival PNXAVEG O OTTOIEG TTAPAAANPBAVOUV NAEKTPIKN
eVEPYEIQ Kal TNV aTTodId0UV O€ Wia ) TTEPICTOTEPES KATAVAAWOEIG PETAOXN-
MaTifovTag TOug OUVTEAEOTEG TNG I0XU0G, dnAadn Tnv Tdon (V) kai To pelua
(1), 6x1 dSpwg TNV IoxU (P =V - I).

® AvopOBwrTég: cival unxavég ol OTToiEG XPNOIKOTIOIOUVTal YIa TN HETOTPOTTN
TOU EVOANAOOOUEVOU PEUPATOG OE OUVEXEG.

® JTPEPOPEVOI HETATPOTTEIG: €ival INXAVEG OI OTTOIEG HETATPETTOUV TO EVOA-
AACOOUEVO PEUUA OE CUVEXEG KOl QVTIOTPOYQ.

2Tn ouvéxela, e€eTadovTal Ta TPIa TTPWTA €i0N NAEKTPIKWY PUNXAVWY TA OTToia

OUVAVTWVTAI TTOAU oUXVa OTnV TTRAEnN.

11-1. Meraoxnuariorng (M/X)

Kd&Be M/Z atroteAeital ammd duo Trnvia kail €vav Koivo TTuprjva atro aidnpo (o1-
dnpopayvnTikd UAIKO). Ta dUo TTnvia dev €xouv ouvhBwg Tov idIo apIBusd oTTEl-
PWV aAAd, To €va €xel TTEPICTOTEPES ATTO TO AAAO (EKTOG TWV TTEPITITWOEWY TTOU
o M/Z xpnoiyoTtroigital yia attopévwaon).

To 1Tnvio oTO OTT0I0 CUVOEETAI N TACT) TTOU TTPOKEITAI VO UETAOXNMATIOTEI OVO-
padeTal TTPWTEUOV, £VW TO TTNVIO ATTO TO OTTOIO TTPOKUTITEI N HETACXNMATIOMEVN
TAON ovopdadeTal SeuTePEUOV.

Kai Ta d00 trnvia utropouyv va XpnoigoTroinBoulv wg TTpwTelov ) deutepelov
avaAoya e TIG OTTAITACEIS TTOU UTTAPXOUV QPKEI VO NV UTTEPPAiIVOUNE TIG TACEIG
yIa TIG OTTOiEG TTPOOpPICoVTal.

ETriong, Ta duo trnvia (Tuliypara) evog M/Z dev £pxovTal 0 NAEKTPIKA ETTOQN
TTOTE.
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210 OoXAua TToU akoAouBei @aivovtal Ta pépn evog M/E kaBuwg eTTiong Kai n
OUUBOAIKA Tou TTapdaoTaaon.

o1dnpPoTTUPrVaG

I

o——— = deuTepelov

(M/%)

>upBoAikr rapdoTacn Tou M/Z

Zxnua 11.1. M/Z kai ouuBoAIkn Tapdaracn aurou

2UvOEoVTaGg TO TTPWTEUOV TINVio Pe TNy evaAAaocoopevng Tdong, dlappEe-
Tal aTTO €VOAAQCOOHEVO peUpa. AuTO OUWG, TTPOKAAEI adiakoTrn PETABOAR TNG
MayvNTIKAG PONG OTO ECWTEPIKO TOU TTNVIOU Kal KATA CUVETTEIA KAl OTOV TTUPAVA
TTOU €ival KOIVOG Kal yIa Ta dUOo TTnvia. AuTd €XEl WG ATTOTEAEOUA va UTTAPXE! Kal
aTn por, n oTroia gival aItia ePPAviong eVAAAAOOUEVNG TAONG OTA AKPA dEUTE-

. . AD
pevovTog TIviou |V, = n-E

ATTOdEIKVUETAI OTI, HETAEU TAOEWYV, PEUPATWY Kal apiBuoU oTTelpwv 1IoXUEl N
oxéon:

Vo (11.1)
Vl nl IZ

ME TNV TTPoUTTO0Ee0N OTI N 10XUG Tou TTpwTeuovTog (V, - 1) gival ion TrepitTrou pe
TNV 10X0 Tou deutepelovtog (V, - 1,).
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OT1wg o€ KABe pnxavr] €101 Kal 0Toug M/Z UTTAPXOUV ATTWAEIEG EVEPYEIOG ME
atroTéAeopa N 10XUG 0TO deUTEPEUOV VA gival Aiyo PIKPOTEPN aTTO TNV 10XU TOU
TTPWTEUOVTOG.

Etreidn dpwg o’ évav M/Z dev uttdpyouv Kivnté Pépn, auTd €XEl WG OTTOTENE-
OO va PNV uttdpyouv attwAeleg Kail €11 0 M/Z epgavidel peydho Babuod amddo-
ong (~ 95%) o€ oxéon pe AAAEG uNXAVEG.

A6 Tn oxéon (11.1) TTPOKUTITOUV Ta £€AG CUPTTEPATUATA:

eEdvn,>n, > V,>V,

Z1nv Tepimtwon auth o M/Z ovopddletal utroIBacThAg TAong d16TI UTTORIBA-
eI TNV TAON TOU TTPWTEUOVTOG.

*Edvn,<n, =>V,<V,

NV TrepimTwon auth o M/Z ovopddetal avupwTtAg Taong dIOTI AVUYWVEI
TNV TAON TOU TTPWTEUOVTOG.

O1 M/Z gival unxavég e gupeia Xprion o€ KaBnuepivo emmitredo Kal o€ TTOAU
ONMAVTIKEG AEITOUPYIEG TTOU a@opoUV Tn dlaxXeipnon TNG NAEKTPIKNAG EVEPYEIQG.

‘ET01, yIa TN METOQOPA NAEKTPIKAG EVEPYEIOG ATTO TOV TOTTO TTAPAYWYNG TNG
xpnoigotroiouvtal M/ aviywaong Taong YIOTi oI aTTWAEIEG O evépyela gival
aueANTEEG OTAV N TACN ME TNV OTTOIO WETAQEPETAI N NAEKTPIKA EVEPYEIQ €ival
TTOAU pEYAAN.

O1 peyaAeg GuwWG TACEIS €ival ETTIKIVOUVEG YIa TOV AvOPWTTO Kal yia To Adyo
auTo xpnaiyotrolouvTal M/Z utroBIBacuou Taong £T01 WOTE va eAATTWOEI N Téon
TOU JIKTUOU TIPIV TPOPOdOTNOBOUV KATAVOAWTEG (BIOPNXAVIEG, KATOIKIEG, K.A.TT.).

TéNog, eupeia xprion M/Z yivetal o€ NAEKTPOVIKA KUKAWHPATA, avopBWTIKEG
dIaTAEEIG, TPOPODOTIKA, TTaIXVIdIA K.A.TT.

11-2. FevvATPIES

O1 yevvATpIEG avaAoya e To €i00G Tou peUPATOG TTOU TTAPA&yOoUV JIOKPIVOVTal
wg €GAG:
® YEVVITPIEG OUVEXOUG PEUPATOG: £iVal OI YEVVITPIEG TTOU TTAPAYOUV CUVE-
XEG pelpa.
® YevVATPIEG EVOANAOCOUEVOU PEUNATOG: EiVal Ol YEVVATPIEG TTOU TTAPd-
youVv evaANaOOOuEVO peUa.
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11-2.1. Karaokeun - AsiToupyia yevviATpiag

AvegaptnTa a1rd TO €i00G TOUG OI YEVVATPIEG aTTOTEAOUVTAI ATTO TO OTATNH
(oTaBepd PEPOG TNG MNXAVAG) O OTT0IOG dNUIoUPYEI TO PayvnTIKO TTEdio Kal Tov
pPOTOPA (KIVNTO PEPOG TNG MNXAVIG) TTOU OTIG AKPEG TWV CTTEIPWYV TOU TUAIYUQ-
TOG TOU gu@aviCeTal (avamTuooeTal) Tédon V.

MovIpog HayvATng
N

PoTopag
Z1aTopag

oUMéKTG \\

yia DC téon \,; (‘ ;
SakTUAIdIO YIa

AC 180N ¢

Zxnua 11.2. Aouiké didypauua yevwnipiag

H mrepioTpo®r Tou TTAQICiou TNG YeVVATPIAG (POTOPAG) HECA OTO PAyVNTIKO
1edio TTPOKOAE HETABOAA TNG payvnTIKAS porng AD oTo TTAQiICIO PE aTToTéEAEO A
Va EPQAVICETAI ETTAYWYIKY TAON OTA AKPA TOU N OTToia €ival evOAAQOOPEVN ava-
Aoyn pe TNV TaXUTNTA TTEPIOTPOPNG TOU TTAAITIOU.

* TTAPAYWYN ouveXoUg peupartog (yevvitpia DC)

Mverar pe T BonBeia Tou CUAAEKTN, O OTTOIOG €ival évag unxavikdg avopbw-
™G, dnAadn uetatpotréag TG AC tdong kai AC peupartog o DC téon kai DC
pelpa.

ATroteAgital atrd aywyideg eMIQAVEIEG (XAAKIVO EAGOPOTA) TTOU ovouddovTal
TOMEIG KAl €ival JOVWUEVEG PETAGU TOUG. EEWTEPIKG €QATTTOVTAI Ol YHKTPES Ol
oTT0iEG €ival aTTO aywyido UAIKG. O1 WAKTPEG ival TTAVTA aKivnTEG Kal OEv £TTNPE-
Aacouv TNV TTEPICTPOPI TOU POTOPA.

270 TTOPAKATW OXNHUA QAIVETAI TTWG TTAPAYETAI CUVEXH TAOT UE TO CUAAEKTN.
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A
N
<

0° B¢on EKKIVAOEWG TrepioTpo@r) 180° TTepIoTPOYr 360°

A J’
<

Zxnua 11.3. MNapaywyn auvexous Taong ue mn Bonbsia GUAAEKTN

Mapatnpolpe o011, N WAKTPa A cuvdéeTal eVAAAGE e TOUG TOUEIG PE TPOTTO
woTe va diappéeTal TTAVTOTE aTmo pelpa idlag @opdg. To idlo 1oXUEl Kal yia TN
wAKTpa B.

AUTO €€l WG ATTOTEAECHA N TTOANIKOTNTA TWV WNKTPWYV va gival oTabepr| €TT0-
MEVWG €XOUNE TTapAywWYr ouveXoUg TAoNG Kal pEUUATOG.

° TrTapaywyn evaAAaocodpevou peuparog (yevvitpia AC)

Mvetal pe TN BonBeia aywyluwy dakTuAIdiwy atrd XaAkd TTAvw OTa OTToix
EQATITOVTAI EGWTEPIKA Ol YAKTPEG, ETTITPETTOVTAG £€TC1 OTO CUCTNUA VA TTEPIOTPE-
QeTaI EAEUBEPQ.

270 TTAPOKATW OXAMA QaiveTal TTWG TTAPAYETAl EVAAAAOOOUEVN TAON HE TN
Bonbeia Twv daKTUAIBIWV.

NN B AN B NN B
// I/ //
AN I\ AN
N N
\/\ ¥ \\\p i \/\ o
Yol D Vg 0O Yo
_ " _
0° B€0n eKKIVATEWG TeploTpo@r 180° TepIoTPOPr) 360°

Zxnua 11.4. MNapaywyn evardacoduevng raong ue mn Bonbsia SakTuAidiwv

Mapatnpoupe oT1, N YAKTPA A gival JovIPa ouvdedeuévn UE TO 1010 SAKTUAIDI
(KOKKIVO) pe atroTéAeapa va dlappéeTal TTEPIOBIKA aTrd peUa avTiBeTnNg Popdac.
To idI10 10X Vel Kal yia TN WRKTpa B.
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AUTO £XEl WG ATTOTEAEO A, N TTOAIKOTNTA TWV WNKTPWVY VA eVOAANGCOETAI TTEPI-
00IKQ, ETTOPEVWG EXOUNE TTApaywyn EVOAAAOoOOUEVNG TAONG KAl PEUUATOG.

11-2.2. F'evvATpieg DC

2TIG MEYAAEG pnxaveéG TO payvnTikG Tedio dev dnuioupyeital ammd Pévihoug
HayvATEG aAAG OTTO NAEKTPOUAYVATEG Ol OTToI0I £XOUV TO DIKO TOUg TUAIyUa Kal
yia va dnuioupynOei payvntiké 1medio TTPETTEl va TPpo@odoTNBoUV Pe pelPa TO
OTTOi0 TTAPAYETAl ATTO PIKPOTEPN YEVVATPIO HOVIHWY PayvnTwy (IEYEPTPIA).

AvaAoya pe Tov TPOTTO TTOU CUVOEETAI TO TUAIYUA TwV TTOAWV (NAEKTpOPAYVN-
TWV) o€ ox€on Pe 1o TUAIyua Tou pétopa piag yevvATpiag DC, diakpivovTal Ta
TTaPaKATW €idnN:

e 'evvATpieg DC &€vng diéyepong

To TUANIyPa TwV TTOAWV TO OTT0i0 aTToTEALITAl ATTO TTAAEG OTTEIPEG AETTTOU OUp-
HOTOG TPOPOBOTEITAI ATTO EEWTEPIKN TTNYH TT.X. MIO MIKPA YEVVATPIO OVIUWY HO-

yVNTWV.
+
TUAIYUO TTOAWV :E
TUANIyPa poTOPQ g i

Zxnua 11.5. levvnrpia DC E€vng difyepong

e 'evvATpieg DC mrapdAAnAng diéyepong

To TUANIyUQa Twv TTOAWY TTOU aTToTEAEITAIl OTTO TTOAAEG OTTEIpEG AeTTTOU GUp-
MOTOG, ouvdéeTal TTAPAAANAG OTA GKPA TNG MNXAVAS Kal TPOQOodOoTEITAl aTTd TV
idla TAON TTOU TTAPAYEI N PNXavr).

TUAIYPO TTOAWV
TUAIYUQ pOTOPO %

Ps
@

Zxnua 11.6. levvnrpia DC mapdAAnAng diéyepong
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e 'evvATpieg DC pe diéyepon oeipdg

To TUAIYPO TWV TTOAWYV TO OTTOIO ATTOTEAEITAI ATTO AiYEG OTTEIPES XOVTPOU OUpP-
MaTOG, CUVOEEETAI O€ OEIPA UE TO TUAIYUA TOU TUPTTIAvVOU Kal diappEeTal atrd TO
OAIKO peUa TTOU TTAPAYEI N MNXAVA Kal TTapEXEl OTO POPTIO.

| i
TUAIyHO pOTOPQ

TOAIYHO TTOAWY

Zxnua 11.7. l'evvAtpia DC ue diéyepan o€ipac

e NevvATpieg DC ouvOeTNGg di1éyepong
To TUAIyPa Twv TTOAwV atroTeAsital atrd éva TUNIYUa oeIpds Aiywv Kal Xo-
VIPWV OTTEIPWYV Kal ATTO éva TTAPAAANAO TUAIYHA TTOAWY KOl AETTTWYV CTTEIPWV.

+ o

1

TTapAdAAnAo
TOAIYHO

TUANIYPO poTOPA

TUANIYHO o€Ipdg

2xnua 11.8. l'evvnrpia DC ouvBeTng diEyepong
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11-2.3. F'evvATpieg AC

O1 yevvnTpIEG EVAAANOOOOUEVOU PEUPATOG avaAoya PeE TO €i00G TOu PEUUATOG
TTO0U TTapdyouv dlaKpivovTal OTIG €EAG KATNYOPIES

® HOVOQUOIKEG: €ival Ol YEVVATPIEG TTOU TTAPAYOUV POVOQPACIKO peUNA Kal

gival avahoyeg pe TIg yevviTpieg DC

® TPIPACIKEG: €ival O YEVVATPIEG TTOU TTAPAYOUV TPIPATIKO PeUNQ.

Ta pevpaTta autd avatrTuooovTal O€ Tpia ave¢apTnTa TNVia (PAcEIg) TTou PBpi-
oKovTal GTo OTATopa Kal o1 AfovEg Toug oxnuaTifouv ywvia 120° o évag atrod Tov
GAAov.

To payvnTiké TTedio TO dnuIoupyEi 0 OPOUEAG O OTTOIOC Eival NAEKTPOUAYVATNG
Kal TPOQOJOTEITAI ATTO CUVEXEC PEUNO TO OTTOIO TTAPAYETAI ATTO WIA WIKPH YEVVI-
Tpia DC mrapaAAnAou diEyepaong yvwaoTh wg dIEYEPTPIA.

My

N1=Nj;=N3z=n

Zxnua 11.9. l'evvhtpia AC 10i19aaikn

O1 TPIPACIKEG YEVVATPIEG XPENOIKOTIOIOUVTAI VIO TNV TTAPAYWYHR NAEKTPIKNG
EVEPYEIOG KABOTI, N PETAPOPA TNG NAEKTPIKNG EVEPYEIOG PE TPIPACIKO peUUa
ATTaITE TOUG PICOUG OXEDOV aywyougs atrd 6ooug Ba atraitoloe N HETAPOPA TNG
id10G eVEPYEIOG PE HOVOPOOIKO peUQ.

O1 yevvnTpieg AC avdAloya Pe To €AV N cuyxvoTNTA TOU PEUPATOS £CapTATal
atod TNV TTEPIOTPOPN Tou dpopéa, SIaKpivovTal OTIG £EMG KATNYOPIEG:

e gUYXPOVEG: N CUXVOTNTA TOU TTAPAYOUEVOU PeUNATOG EapTATAl aTTO TNV

TaxUTNTA TTEPIOTPOPAG TOU OPOED
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® AOUYXPOVEG: N CUXVOTNTA TOU TTAPAYOUEVOU PEUMATOG BEV EQPTATAI ATTO
TNV TaXUTNTA TTEPIOTPOPNG TO dPOpEQ.

11-3. KivnTipeg

O1 KivnTpEG avaAoya e TO €idOG TOU PEUPATOG TTOU XPNOIUOTTOIOUV dloKpi-
vovTal O€:
® KIVNTAPEG OUVEXOUG PEUPATOG: Eival Ol KIVNTHPEG TTOU XPNOIUOTTOIoUV
OuVEXEC peUD
® KIVNTAPESG EVOAAAOOONEVOU PEUMATOG: €ival Ol KIVATHPES TTOU XPNCIUO-
TTOIOUV EVAAAQOCONEVO pEUA.
H apxn Asitoupyiag Twv KivnTApwY oTnpileTal oTig duvauelg Laplace ol oTroi-
£G aoKOUVTAl TTAVW OTOUG aywyoUs Twv dpopéwy Toug (F=B - | - £).

11-3.1. Kivntipeg DC

KaTtaokeuaoTikd ol KIVNTAPEG €ival idlol PE TIG YEVVATPIEG KAl aTTOTEAOUVTAI
atro 1o péTopa (dPOoUEA, Ol AKPEG TOU OTTOIOU CUVOEOVTAI JE TO CUAAEKTN O OTTOI-
0G TTaipvel pelpa atrd TIG WAKTPES KAl TO OIOXETEUElI OTO TTAQICIO TOU POTOPa
Kal atrd TO OTATOPA O OTT0I0G, dnUIoUPYEI TO payvnTikd TTedio Yéoa OTO OTTOI0
TTEPIOTPEQPETAI O pOTOPaG. O oTdTOoPAG PTTOPET Va gival £vag HOVIMOG JayVvATNG 1
£Vag NAEKTPOPAYVITNG.

Otav mepvdel pevpa atmmd To TTAGICIo Tou pATopPa, AVATITUCOETAl POTTH OTO
TTAQiolo n otroia o@eileTal 0TI duvaelg Laplace, kal n otroia avaykdadlel To TTAdi-
010 VO TTEPICTPAPEI.

Otav o payvnTikdég afovag Tou TTAaigiou yivetal TTapdAAnAog TTPOG TO Ha-
yvnTIKO T1Edi0, N potr undeviletal aAAdG To TTAdioIo dev oTapaTd dIGTI £XEl NON
KATTOIQ KIVNTIKA EVEPYEIQ, PE ATTOTEAECUA VA CUVEXICEI TNV TTEPIOTPOYPIN TOU O¢-
XOMEVO €K vEou wBnan. O TTepIOdIKEG AUTEC WBAROEIG TTPAYPATOTTOIoUVTAl XApn
OTO OUAAEKTN TTOU QVOIYOKAEIVEI QUTOPATA TO KUKAWA TOU TTAQICiOU.

Edv o Kivntipag auvavTroel KATToIa avTioTaon Tn OTIYUR KATA TNV OTToia N
POTTA €ival PNSEVIKY, JTTOPEI VO OTAUATHOEL.

To evdexOUeEVO auTO aTTOPEUYETAI TOTTOBETWVTAG dUO TInvia KABeTa PeETALU
TOUG M€ aTTOTEAECA N POTTH va PN INdevileTal TToTE.

2€ 10XUPOUG KIVNTAPES XPNOIKOTToIoUVTal TTOAAG TTAQICIO (WOTE va UTTAPXEI
MEYAAN poTri 0TO POTOPAQ.
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2TOUG PEYAAOUG KIVNTAPEG, avAAoya PE TOV TPOTTO HE TOV OTTOIO TPOYODOTEI-
TaI TO TUAIYHa Twv TTOAWYV dlakpivovTal OTIG £EAG KATNYOPIEG:

e Kivntpeg DC &évng diéyepong

To TUAIyua Twv TTOAWV Tpo@odoTeiTal atrd EEvn TNy dIAQPOPETIKA aTTd aUTA
Tou Opopéal.

O1 KIVNTAPEG auTOi ETITPETTOUV PUBUION TNG TaXUTNTOG TTEPIOTPOPNG OE ME-
YaAa opla.

oV -

(v +
V C)V

Zxnua 11.10. Kivnthpag DC EEvng diéyepang

e Kivntipeg DC mrapdAAnAng diéyepong

To TOAIypa Twv TTOAWYV TpoPodOoTEITAI aTTO TRV idla TTNYN YE TNV OTToiav TPOo-
@odoTeiTal KAl 0 OPOUEAG.

O1 KivnTpES auToi TTapouaidlouv JIKPA TITWoN TNG TaxUTNTag TTEPIOTPOPNS
KABWG augAveTal TO YOPTIO KAl XPNOIKOTTOIOUVTAl O AVAAOYEG EQAPUOYEG.

O

%

2xnua 11.11. Kivnripag DC mapdAAnAng diéyepong

e Kivntipeg DC pe diéyepon ocipdg

To TUAIYHQ TwV TTOAWY OUVOEETAI O€ OEIPA E TO TUAIYUA TOU OpOUEA KOl ATTO-
TeAEiTal atrd Aiyeg OTTEipEG XOVTPOU GUPPATOG. H pOTTA OTOUG KIVNTHAPESG AUTOUG
givar avaloyn Pe 1o TETPAYWVO TOU PEUPATOG Kal yia TO AOyo auTo gival peydaAn,

ME QTTOTEAECHA va XpNnoiyoTroloUvTal o€ PeEYAAa @opTia KaBwg TTiong Kal o€
NAEKTPIKA OXAuaTA.
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Zxnua 11.12. Kivntnpag DC ue diéyepon aeipdg

e Kivntipeg DC oUvBeTng diéyepong

To TUNIYHa TWV TTOAWV aTToTEAEITAI ATTO £va TUNIYPA O€IpAg Kal €ival TTapAA-
AnAo TUAIyuQ.

Ta XapaKTNEIOTIKA TWV KIVATAPWY AQUTWV €ival cuvduaoudg TV XapakTnpl-
OTIKWV TWV KIVNTAPWY OEIPAG Kal TWV KIVATAPWY TTAOpAAANANG di€yepong.

[— .

S

Zxnua 11.13. Kivnripag DC ouvBerng diéyepong

11-3.2. Kivntripeg AC

O1 kKivnTAPEG EVOANOOCOOUEVOU PEUUATOG avaAoya PE TO €i00G TOU PEUPOTOG
TTOU XPNOIYOTTOIoUV dlakpivovTal OTIG £EAG KATNYOPIEG:
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® HOVOQUOIKOI: Eival Ol KIVNTAPEG TTOU XPNOIKJOTIOIOUV JOVOPOCIKO peUA.

® TPIPACIKOI: €ival OI KIVNTAPES TTOU XPNOIKOTIOIOUV TPIPACIKO PEUNQ.

O oT1dTNG TWV TPIPACIKWY KIVNTAPWYV EXEI CUYKEKPIPEVN KATOOKEUN KAl ATTO-
TeAeiTal atrd Tpia (3) Tnvia eaong Ta omoia BpiokovTal o€ ywvia 120° peTagu
TOUG.

WW

Zxnua 11.14. 2141N¢ TPIPACIKOU KIvNTHpd

Ta Tpia Tnvia @dong utmopolv va cuvdebouv petagl Toug cite o€ aoTtépa (Y)
€ite o€ Tpiywvo (A) avadAoya pe TNV OVOPAOTIKA TAON KABE @dong Kal avaloya
ME TN TGON TPOPOdOUIaC.

Ortav 1a TNVia Tpo@odoTnBoUV e TPIPATIKO PeUUG dNPIOUPYEITAl OTO OTATN
OTPEPOPEVO HayVNTIKO TTEdIO TO OTTOIO WE TN O€IPA TOU TTPOKAAEI pOTTH) OTO PO-
TOPA.

H taxUTnTa TOU OTPEPOUEVOU UayvnTIKoU TTediou divetal atrd Tn aoxEon

n=%'f(mp/min) A n=%(mp/sec) (11.2)

omou  f: ouxvoTnTa TPOYOdOGIiag
p: TTANB0G Ceuywyv TTOAWY
O1 kivnmpeg AC avaloya Pe To €dv N TTEPICTPOPN Tou dpouéa eEapTaTal ATTO
TN ouxvOoTNTA TPOYPOdOCIAg, dIAKPIVOVTAI OTIG EEMNG KATNYOPIEG:
e gUyXpoVoI: N TaxUTNTa TTEPICTPOPNG TOU dpouéa eEAPTATAI ATTO T CUXVO-
TNTA TOU PEUPATOG TPOPODdOCiag Kal N TaxUuTNTa aUTA gival ion pe Tn TaxuTn-
Ta TOU OTPEPONEVOU PayvnTIKoU TTediou (oxéan 11.2).
O1 ouyyxpovol KIVNTAPES avecapTnTa TOu €AV €ival JOVOPAOIKOI ] TPIYATIKOI
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éxouv Tnv idla apxn Asitoupyiag. Movadiki diagopd gival To TUAIYPO TOU OTATN
Kal KAt ETTEKTACN N TPOPOdOCia auTou.

e aoUyxpovol: n TaxUuTnTa TTePIOTPOPNGS Tou dpouéa dev eCapTdTal aTrd TN

ouxvoTNTa TOU PEUUATOS AAAG aTTO TO POPTIO.

O1 aoUyxpovol KIvNTAPES aveEdpTnTa TOU €AV €ival UOVOQATIKOI 1 TPIYATIKOI
éxouv Tnv idla apyn Asiroupyiag.

H dlo@opd Toug £ykeITal 0To OTI Ol JOVOPACIKOI £XOUV OTO OTATN TO KUPIO KAl
BondnTiKG TUAIYUG EVW N TPIPACIKOI €XOUV POVA Ta KUPIA TUAIYMOTA TwV TPIWV
QAcEWV.

11-4. Eqpappoyég

Epappoyn 1n

MetaoxnuaTioTg pe Tdon Tpwevovtog V, = 220(V), £xel apiBud oTTeipwv
TTpwTeUovToG N, = 500 oTrEipeg Kal aplBud oTrelipwy deutepelovTog n, = 250
oTreipeg. Znteital n T1édon V, Tou deuTEPEUOVTOG.

Auon
H 1tdon Tou deuTePEUOVTOG TTPOKUTITEI ATTO TN YVWOTH OXECN TWV PETAOXN-
MaTIOTWV:

n n

_1:>V :_2.V :@
n2 nl

- 220 =110(V
1= 200 (V)

2

Vl
V2

Epappoyn 2n

H évraon Tou peUPaTOg OTO TTPWTEVUOV TTNVio evog M/Z eival 4(A) kal n Taon
V,=42 (V). Eav V, =120 (V) va Bpebouv, n £&vtaon Tou peUPOTOG OTO OEUTEPEU-
ov Kal n 1oxUg Tou M/Z (atrwAeleg dev uttdpyouy, P, = P,).
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Auon
H évraon Tou peuparog oT1o deuTtepeUoV TTNVIO Tou M/Z TTPOKUTITEl OTTO TN
oxéon:

| V
2=, :Il-v—1:4-%:>lz =1,4(A)
2

Vl
Vv,

1

H 10x0g Tou M/Z civar:
P=P,=P,=V,-1,=42-4 = P =168 (W)

Epappoyn 3n

MNa 10 QWTIOUO €vOg KATTOU atraitouvTal 10 AQUTTTIPEG CUVOEDEUEVOI O€ OEl-
pd dlappeduevol atrd pelpa evidoewg | = S5A. INa 1o oKoTTd autd XPNOIKOTIOIEI-
Tal JETAOXNMOTIOTAG 1I0XU0G 200 VA e apiBud otreipwyv TpwTtelovTog n, = 1000
oTtreipeg. H 1éon Tou TrpwrevovTog cival 220 V. ZnTeitat:

a) 0 apPIBPOG OTTEIPWY TOU OEUTEPEUOVTOG N,

B) H téon oTo deutepeliov TOU PeETAOXNMATIOTH V,

y) H 1don k&Be Aautrtipa

(o1 aTTWAEIEG TOU PETAOXNMATIOTH BewpouvTal apeAnTéeg, P,=P,)

Auon
I, = 5A
Pa)
® ¥
220V ~ ny ny 210 AOTITAPES
® .
Lo
c;n

a) To peupa TOou TTPWTEUOVTOG UTTOAOYICETaI ATTO TNV OXEON:

200
P=V,: =, =—%=—=0,9 (A
11 1 A 220 ( )
To pevpa oTo deutepevoy eival |, = 1= 5(A)

O apiBudg oTTEIpWIV TOU BEUTEPEUOVTOG UTTOAOYICETAI ATTO TNV YVWOTH OX£0N
TWV PJETAOXNUATIOTWV:
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>

0,9

—+t=2=n,=2L.n =-=.1000 = n, =1800TEipeg
n2 Il |2 5
B) At Tnv oxéon:
Vi M gvoupe v, =2y = 189 900 v =39,6(v)
vV, n, n, 1000

y) H 160N Asitoupyiag kaBe Aaptrtripa divetal atrd Tnv oxéon

V2 396 595y
TANRBog AapTTApwy 10

V)\uprr

Epappoyn 4n

Aywydg prikoug ¢ = 0,5 m Kiveital géoa o€ JayvnTiko TTedio payvnTiKAG £TT0-
ywyng B =0,8 (T) pe taxutnta u = 50 m/sec KABeTa OTIC OUVAUIKEG YPANMEG TOU
Trediou.

Na BpeBei n eTaywuevn TGon oTov aywyo.

Auon

ATI6 Tn oxéon Tou Faraday TTpOKUTITEI
Verg- =B u-£=0,8-50-05 = V. =20 (V)

Epappoyn 5n

270 TTAPOKATW oXAUa @aiveTal pia MevvhATpIa evOAAQCOOPEVOU PEUATOC.

—_— ‘\\
Va) J [r AUG payvnTikoi TToAo!
t / ﬁI/ o Gpa éva geoyog oAwv (P=1)
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O poTopag TnNG yevvATpIag oTpépeTal ue Taxutnta n = 20 (oTp/sec) yéoa o€
MayvnTiko Tedio emmaywyng B = 0,5 (T). Aedopévou 611 u = 211r - n (m/sec), f =
n - p 6mou f : cuyxvoéTNTa PEUPATOG, N : APIBUGS GTPOPWYV dpouéa avd deuTEPO-
AeTTTO, p @ TTARBOG (euywyv TTOAWV PNXAVAGS Kal 0 pOTOPAG OTTOTEAEITAI ATTO MIa
oTreipa, ¢ntouvTal:

a) H mapayduevn 1don TG YEVVATPIOG

B) H ouxvotnTa TNG TTapayouevng TAOEWG

Auon

a) H améotaon r Tou k@Be TTAcUpIKOU aywyou Tou TTAaiciou atmé Tov afova
NG PNXavng divetal atro Tn oxEon:

(= TAdTog TTAaigiou _ 0,4

0,2m
2 2

H taxutnta Tou potopa cival: u = 21r - n =21 - 0,2 - 20 = 25,13 (m/s)
Etropévwg

Ve =2'B-¢-u=2-05-08"2513=20,104 (V)
(o ouvTeAeaTAG 2 dnAwvel OTI duo aywyoi prAkoug ¢ TrepIoTpéPovTal KABETA

oTo 1Tedi0).
B) Até Tn oxéon f = n - p, TTPOKUTTTEL:

f=20-1 =20 (Hz)

Epappoyn 6n

evvATpIO cuvEXOUG PEUPOTOG UE TECOEPIG OTTEIPEG OTO POTOPA, O OTTOIOG TTE-
pioTpépeTal pe Taxutnta 100 (m/sec) oe medio 0,2 (T), TpogodoTei avriotaon 10
(Q). Eav 10 pnkog Tou TrAaigiou gival £ = 0,9 (m), Bpeite TNV 10XU TTOU TTOPEXEI
N YEVVATPIQ OTO QOPTIO.
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Auon
B

S (=09m

R=10 Q S{:'—' smeipeg TAaiciou 4

O1 oTreipeg Tou TAaiciou €ival 4 dpa TTPOKUTITEl OTI UTTAPYXOUV 4 aywyoi oTo
TTAvw PEPOG TOU TTAAICiou Kal dAAoI 4 oTo K&Tw. ETTopévwg 8 aywyoi KivouvTal
pe TaxutnTa 100 (m/sec).

2UP@wva Pe 1o vouo Tou Faraday TTpoKUTITEL:

Vem.=8-B-u-£=8-02-100"-0,9 =144 (V)
V2 (144) _

Etropévwg P = ﬁ =>P= o 2073,6(W) cival n TTapexopevn 10XUG

atrod TN YEVVATPIO OTO QOPTIO.

E@appoyn 7n

Aywyog diappéetal ammo pelua evidoewg 50 A, cival KGBeTog o€ payvnTIKO
1edio emaywyns B = 0,8 T. To prkog Tou aywyou eival £ = 0,5 m. Znteital n
duvapn Laplace mmou aokeital oTov aywyo.

Auon
H &uvaun Laplace 1Tou avaTrtiooeTtal givail:

f=B-1-¢=08-50-0,5=20(N)

Epappoyn 8n

2€ KIVNTAPQ ouveXoUg pEUPOTOG, O POTOPAG ATTOTEAEITAI ATTO HIa OTTEIPQ TTOU
éxel unkog ¢ =0,5 (m) kai TTAGTog 0,2 (M). BpiokeTal de og payvnTikd TTedio
emaywyngs B = 0,8 (T) kai diappéetal atmmd peupa éviaong | = 100 (A). ZnTeitai n
POTTA TOU KIVNTAPA.
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Auon
1=100 A 8
— (=0,5m

f
Vv : : j|——| }T)\GTOQ TAaioiou = 0,2m

H akTiva r Tou KUKAou TTOU dlaypd@el To TTAaiocIo diveTal aTrd Tn oXEon:

(= mAdTog TAaiciou _ 0,2

=0,1m
2 2

Apa n POTTA TOU KIVNTAPA gival:
T=2-F-r=2B-1-¢)=2-0,8-100-0,5-0,1=8Nm (10 2 dnAwvel OTI
Ol aywyoi TTou KIvouvTal KaBeTa oTo Tedio gival dUo)

Epappoyn 9n

ZnTeital n TaxutnTa TEPICTPOPNAG O¢€ (OTP/sec) Kail (oTp/min) oUyXpovou Kivn-
THPG eVAAAQCTOPEVOU PEUPATOG O OTT0IOG £XEl 4 TTOAOUG Kal TPOPOdOTEITAI OTTO
TPIPAOCIKO BikTuo ouxvoTnTag 50 Hz.

, Auon
2UhQWVa PE TN OoXéon: N = 1 TTPOKUTTTEL:
P
n =5—20 =2501p/sec

n=25-60 = 1500 oTtp/min

Zx0AI0: Emreidn o kivnrhpag éxel 4 moAoug 1o mAROo¢ Twv Jeuywv Twv
mMOAwy eival 2 apa P = 2.

2T0UG OUYXPOVOUG KIVNTAPEG HOVOPACIKOUG - TPIYACIKOUG, n TaxutnTa TTE-
PICTPOPNAG TOou dpouéa eival ion Pe TNV TaxUTNTA TTEPIOTPOPAG TOU PAYVNTIKOU
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Tediou Tou payvnTIKoU TTEdioU TOU OTATN EVW OTOUG A0UYXPOVOUG KIVNTHPEG HO-
VOQAGIKOUG-TPIPACIKOUG, N TaxUTnTa Tou dpopéa gival TTAVTOTE YIKPOTEPN OTTO

TNV TaXUTNTA TTEPIOTPOPNSG TOU PayvNTIKOU TTEdIOU TOU OTATN ( = ij
p

11-5. NpofAfuara mpog Auon

10

20

30

4o

Metaoxnuatiotig petarpétrel Taon 1000 (V) og 1500 (V). Edv 1o deutepeU-
ov €xel 300 oTreipeg, TTOOEG OTTEIPES £XEI TO TTPWTEVOV TOU M/Z;
(n, = 200 oT1TEipES)

M/Z pe: n, = 300 oTreipeg, |, = 2(A), I, =10 (A) kai V, = 220 (V) rpdkerTal va
peTaTpatrei woTte va divel 110 (V) oT1o deuTepelov.
ZnTouvTat:
a) 0 apPIBPOG OTTEIPWY N, Tou M/Z TTpIV TN HETATPOTTA
B) n Téon V, Tou M/Z TTpIV TNV YETATPOTTNA
y) TTPETTEl VO TTPO0TEBOUV A va agaipeBolv oTreipeg atro 1o deuTEPEUOV TOU
M/Z yia va éxel €¢odo 110 (V);
0) 0 apIBPOG TWV CTTEIPWYV TTOU TTPETTEI VA TTPOCTEBOUV A va agaipebBolv
€) n 1o0xUG ToUu M/Z TTpIV KaI JETA TNV PETATPOTTA
(a) n,=60, B =V,=44(V), y) 6a mpocTebouy,
) 90 orreipeg, €) P,,, = 440 (W), P, = 440 (W))

Bpeite TNV TaOXUTATO TTEPIOTPOPNG TOU TTAAICIOU WIOG YEVVATPIAG EVVAAAQO-
OOJEVOU PEUPATOG, TO OTTOIO TTEPIOTPEPETAI MECA OE PayvnTIKO TTedio 0,2
(T). To TrAaioio €xel 10 oTmreipeg, unkog 0,1 m kai Trapayel Taon 50 (V). ETmi-
ong, Bpeite TN cuxvoTNTa TOU PEUPATOG €AV gival yvwaTo 6T oI TTOAOI gival 4
Kal To TTAATOG Tou TTAaiciou gival 0,05 m.

(50 m/s, 636,6 Hz)

"evvATpIa cuveXoUG pEUPATOG TO TTAQICIO TNG OTTOoIaG KIVEiTal Je TaxutnTa 10
m/s o€ payvnTikd 1edio 0,5 (T) kai €xel urkog 0,5 m, Trapayel tdon 100 (V).
Mbéoeg oTeipeg £xel TO TTAQIOI0;

(20 orreipeg)
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50

60
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O dpopéag piag yevvnTplag €xel 100 oTreipeg kal oTpépeTtal pe TaxuTnTa 50
m/s. To pAkog Tou dpopéa cival 0,5 m. H yevATpia TTapdyel tdon 500 (V).
Bpeite a) 1o edio B B) mé00 TTPETTEl Va yivel n TaxUTATA IO VA TTAPAYEI
1000 (V);

(a) B=0,1T, B)u=100m/s)

2Uuxpovog kivnTipag AC €xel 6 Ceuyn TTOAwYV Kal 0 dPOUEAS TOU TTEPIOTPE-
@etal he Taxutnta 100 oTp/sec. Bpeite Tn ouxvoTnTa Tou AC pelpaTog e 10
OTTOI0 TPOYODBOTEITAI O KIVATAPAG.

(600 Hz)

AcUyxpovog TPIPACIKOS KIVNTAPAGS €XEl 4 CeUyn TTOAWY Kal TPOPOOOTEITAI
até TPIPACIKO peuua 50 Hz. Av n 10xUg TTou atrodidel gival 500 (W) kai n
potrr) 7 (Nm) Bpeite TNV TaXUTNTA TTEPIOTPOPNG TOU PayvnTIKOU TTEdiou Kal
TNV TaXUTNTA TTEPICTPOPNAG TOU popEéal.
(Aivetar n oxéon P =T - 21T n, 610U P : 100G, T = potthj, n : TaxutnTa dpo-
pEQ).

(12,5 o1p/s, 11,36 o10/S)

Kivntipag DC xpnoiyotroigital yia Tn Kivnon nAEKTpIkoU oxAuatog. Edav n
Tdon Tpoodoaciag Tou KivnTApa civalr 500 (V) kal atmodidel ioxU 20 (KW), o
0¢ dpopéag Tou £xel urikog 0,6 m, TTAGTog 0,4 m kal 40 OTTEiPESG Kal KIVEITaI
oe medio 0,8 T, Bpeite TNV POTTA Kal TN TaXUTNTA TTEPIOTPOPNG TOU Opopéa
€AV 0 BaBUOG atmrédoong Tou KivnTApa givai 0,8.
(Aivetar: P =T - 21Tn)

(T =96 Nm, n = 33 orp/sec)
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— MAPAPTHMA A —

MéBodog Cramer

H yevik pop®n €vog YpAPPIKOU CUCTHHOTOG 2 £CI0WOEWY HE 2 ayVwaoToug

givail:

a;x+byy=c

a,x +by=c,

H opidouoa Twv cuvteAeoTwy gival:

Q b,

A= =ab, -a,b,

a‘2 2

Edv A+0, 10 ouotnua (A1) €xel Auon 1Tou diveTal aTTd TIG OXEOEIG:

X = & ) y = ﬂ
A A
oT1Tou
Cl 1
Ax - - C1b2 - C2b1
CZ 2
Kal
al Cl
A = =a,c, -a,c,
2 2

(A1)

(A2)

(A3)

(A4)

2x0A1o0: H ouvlnkn A# 0 1oxUegl mavra o€ mpoBANHATA NAEKTPIKWY KU-
KAwuATwv KaOorTi, psuuara Kai TAOEIC OTOUS KAASOUC eVOC NAe-
KTPIKOU KUKAwMATOC gival pey£é0n umapkrd. Q¢ ekToutou, TO
ouoTtnua éxel TAvrore povoonuavrn Auon n omoia diverar amro

Tn oxéon (A3).
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