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2YITPA®EIZ  NikéAaog Avtwviou, Kabnyntrig lMaveruotnuiou ABnvwv

Navayiwtng AnunTpiddng, ®uoikog, Exkmaideutikdg AsutepoBdbutag
Ekrtaideuong

KwvoTavrivog Kapmoupng, ®uoikdg, Exknadeutikég AecutepoBdbutag
Ekntaideuong

KwvoTavrivog MamapixdAng, duoikog, Exnaideutikog AsutepoBabutag
Ekrntaideuong

Aaprpivy Mamarcipma, ®uokog, Exmaideutikdg Asutepofdbutag
Ekrtaideuong

KPITEZ-A=ZIOAOMHTEX  KwvoTtavtivog Kpikog, 2X0Ak6¢ ZUuBouAog
Nérpog NMepoepdvng, AvarAnpwtric Kabnyntrig lMaverotnuiou lNatpwv

(Turua ®uotkng)
Fewpylog Touvrtouhidng, duoikdg, Ekmaideutikdq Acutepofdbutag
Ekrnaideuong

EIKONOIPA®HZH  ©edépidog Xarlntoopmdavng, Mnxavikég EMII, EKMadeuTikog
®INOAQOTIKH EMIMEAEIA  BaaoiAikp AvactacomoUAou, ®iA6Aoyog

YMNEYOYNOZ TOY MAGHMATOX Tlewpylog K. MaAndg, ZuuBoulrog tou Maidaywyikou lvotitoutou
KAl TOY YIMNOEPIoy
KATA TH 2YITPA®H
EZQOYANO  Kapapoulng Zapdvrng, Zwypdpog

MPOEKTYMNQTIKEZ EPFAZIEZ  A®OIl N. MAMNMA & ZIA A.E.B.E., Avwvupog EkdoTikr & EKTUTWTIKA
Etaipeia

" K.MN.Z./EMNEAEK ll/Evépyela 2.2.1/Katnyopia Mpd&ewv 2.2.1.a:
«AVapdpPWOon TwV TIPOYPAUUATWY OTIOUdWV KAl OUYYPAPY] VEWV EKMAOEUTIKWY TIAKETWV»

MAIAACQIIKO INZTITOYTO

AnpnATtpiog . BAdxog

Opdtipog Kabnyntrig tou A.MN.O.
Mpoedpog tou lMadaywytkou Ivotitoutou

Mpd&n pe Titho: «Zuyypaon VEwv BBAwv kal mapaywyn
UTTOOTNPLKTIKOU €KMAdEUTIKOU UAKOU pE BAon
To AEMMZ kat Ta AMZ ywa to MNupvdoio»

Eruotnuovikég Ymneubuvog ‘Epyou
Aviwviog Z. Mmopmérong

2U0uBouiog tou lMawdaywykou Ivotitoutou
Fewpyiog K. MaAnog

2U0uBouiog tou lMawdaywykou Ivotitoutou

AvanAnpwtég Emotnuovikol Yrelubuvol ‘Epyou
lyvdmnog E. XarlneuoTpariou

Moviuog lNdpedpog tou lMNawdaywytkou Ivotitoutou
Fewpylog Xap. MoAulog

Mapedpog E.O. tou MNadaywykou Ivotitoutou

‘Epyo ouyxpnuatodotolpevo 75% amé 1o Eupwmnaiké Koivwviké Tapeio kai 25% amd £6vikoug mépoug.
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YMNOYPIEIO EONIKHZ TMAIAEIAX KAl ©OPHZKEYMATQN
MAIAATQIKO INZTITOYTO

NikdAaog Avtwviou, Mavayiwtng Anuntpiddng, Kwvoravrivog Kaumoupng,
KwvoTtavrivog MamapixdAng, Aaunpivy NMamaroipmna

ANAAOXOS SYITPAGHS: Srznmmcs

PY2IKH

I’ Tupvacoiou

OPIANIZMOZ EKAOZEQZ AIAAKTIKQN BIBAIQN
AGHNA
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MpoAoyog

@ide uabntn Kat puadntpta ortov npoAoyo tou BiBAiou dUOIKNG TNG
B’ [uuvaociou oe npookaAéoaue oto &Eekivnua evog odoltoplkoUu Otn
«xwpa» tg Puolkng Ermotnung. Odotnoptlkou, ue mMoAAEG avaBdoetg,
Ol ortoleg ArroTeAOUV KATAKTHOEIG TOU VOU KAl TOU TMOAMTIOMOU aAAd
Kat pue duoBatoug dPOUOUG TIOU YEVVOUV VEQ EPWTNMUATIKA KAl VEEG
MPOKANOELG yla MePLoocOTeEPn avalntnon KL yvworn.

EAmtiCouue Ott uetd ta uabnuata tng Quolkng otnv B’ Tluuvaoi-
oU EXELG KaTavonoel Tn onuaocia mou EXEL yla Tov AvBpwro n owoth
gpunveia ™G doung kKat tng Asttoupyiag TNG QUOLKNG MPAYMATIKO-
™mtag ue Bdon tnv eroTnUOVIK UEBOJO KAl TOUG KAVOVEG TTOU OTn-
piCovtat oto “uETpo” kKat tov “0pB3” Adyo. Znuepa HAALOTA MTOU Ol
kivduvol amé TN Kakn xpnon tng texvoAoyiag ocuoowpevovtal, MOU
o mAavnitng pag artetAeltal, arno tnv unepBEpuavon Kat tnv aiia-
vy KA(uQtog, yivetat oAoQPAvepo OTL 1 EMIOTNUOVIKN) yvwon &lvat o
HOvOoG ao@alAng odnydg rou uropel va urnayopeUoel OWOTEG TTOAL-
TIKEG AMOPAOCEIG TWV KOIWVWVIWV YlA AVAKOTT) TWV KATACTPOPWV.

EAmtiCouue Otl mpooépxeocat otra pabrnuara g duotkng wmg I
lFuuvaociou ue ueydAo evdiapEpov yla tn OUuvéEXELQ KAl MeEPLKO( aro
£0dG¢ udAloTta éxete ndn aitocbavBel ATt to “0dolnoplkd” autd TNG
Eruotniung mou &ekwrjoate, 6a ermbuuouvoate va To ouvexioete o€
O0An oag ™ Cwr). Auté 10 “OKipTnuUA” Otav ocuvodeUetal Ard KAAEG
eMIdO0elGg OTO OXOAglo, ol maitdaywyol to ovoudlouv “kKAlon mEOG
Tnv erotniun” n ortola nPEreL va KAAAlepynbel ue nmeploooTePn UEAE-
TN Kat ouvepyaoia ue Toug KABnyntég oag.

I1dtaitepa arteuBbuviuevol oe dooug arntd €0dq arnokouloate ard ta
pabnuata wg Quotkng g B luuvaociou meptoodtepeg aropieg kKat
gpwtnuata napd epunveleg kat artavrrioelg 6a B6éAaue va ocag eri-
onudvouue Ott dev MPEMEL va artoyonteveote ylati elvat ouotatiko
NG olkodouNoNG TNG yvwong, n ouvexns dlatunwaon £pwWTNUATWY Kal
auU@IBOALWYV. 2Tn MPO0dO0 NG ErOTHUNG &€xouv ueyaAdtepn a&ia ta
ONUAVTIKA €PWTNMATA TAPd Ol TIPOCWPIVEG EPUNVEIEG Ol ortoieg evio-
Te avatrpérrovrar and tnv €&EAMEn g dtag ™G  erloTAUng.

2e KQAoUue va evteivelg tn mpoorndBbeld oou Otn CUVEXELQ TWV UABn-
udtwv e duoknig t™g I [Tuuvaoiou, oe aQutdév Tov avernravdaAnmnro
dldAoyo ™G PUong ue tov AvBPWITO TTOU OOU TIPOOPEPEL TO ZXOAElo.

210 BBAlo duotkng tng I’ Nuuvaoiou akoAoubBrioaue tig (dieg Baot-
KEG ApPXEG Kat évvoleg mou utoBetrioaue oto BiBAio g B luuva-
olou onwg:

- Tnv évvola ToU QUOLIKOU OUOoTHUATOG
Tnv apxn dtatnpnong tng evépyelag
To npdturto ™G doung NG UANG

Tn Ox€0n MUIKPOOKOTUKWV KAl UAKPOOKOTIKWY PAlVOUEVWV

—
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To BiBAio ™g @uotknig g I’ Muuvaoiou artoteAeitat and téooe-
PLG evotnTeg: Tov HAektploud, tig Talavrwoetrg, tnv Onttikn, ta lMupn-
VIKA @atvoueva.

H evétnta tou HAektpiououU aroteAeitat tpia kepdiaia:
KepdAato1: HAektpikrp duvaun kat Qoptio

KepdAato2: HAekTplkO peuua

KepdAato 3: HAektplknl evépyela

H Evétnta twv talavrtwoewv aroteAeital artdé duo kepdlaia:
KepdAato 4: Taiavtwoelg

KepdAatos: Mnxavikd kuuata

H Evdtnta g Omntikng artoteAeitatr ard téooegpa kKepdAiaia:

KepdAato Quon kat dtddoon ToU PWTOG

6:
KepdAato 7: AvdkAaon tou pwitog
8..

KepdAato Atd6Aaon tou QwTog

Kepdalato 9: ®akol kat Ontika opyava

H Evdétnta twv lMupnvikwv daivousdvwy artoteAeital ard 2 kepdAaia:

KepdAato 710: O atoutkog rtuprvag

KepdAato 11: lNMupnvikég avtidpdoelg

EArtiCouue Ott oAokAnpwvovtag tn MEAETN ™G QUOLkNG oto [uuvd-
olo va Exelg avtiAnpBel tn QUOLIKN) wG Ula yonteutikn dtadikaoia rou
oou avolyetl €va véo nmapdbupo OTov KOOUO Tou o€ MEPLBAAAEL KAl va
EXEIG QTTOKTNOEL WG OKEMTOUEVOSG AVOPWITOG EUTIOTOOUVN OTIG SLEP-
yaoleg TOU VvOoU rou &xouv arnokopupwua tnv Emotnuovikny ZkEyn.
ZoUue O€ UlA €MOXN OMOU O rnmapaAoylouoG KAl 1 QUETPOETIELQ EXOUV
apxloel ocuoTnNUATIKA va UMOOKAMTOUV TOV OpBOoAOoYyIloud KAl TNV ApeE-
™ Ttou uEtpou. [a va avtiotabeic otn véa aQutn areiAr], oe KAAou-
ME va EXEIG wG mpoturto tnv dtadyela KAl Tnv Quotneotnta TouU ErL-
OTNUOVIKOU  ETUXELPNMATOG OnMwG autd avadelkvuetal otn didaokalAia
TWV QUOIKWYV EMIOTNUWV KAl va Xelpileoal oAa Ta £pwTHUATA TTOU TTPO-
KUnttouv otn Cwn oou ue tnv (dta oulveon OnwG KAl OTnNV EMLOTHMN.

2tn didpkela g ouyypaprng tou BiBAiou eixaue tn ueydAn xapd
va oulntrjoouue ue TOoVv K. lNauAo Aukoudn mnpwnv kKoountopa Kat
Oudtiuo kabnyntn tg 2xoAng [lMupnvikng texvoAoyiag tou [laverut-
otnuiou Purdue twv Hvwugvwy lMoAttetwv Aueptkng kat AaBaue uro-
Yn HaAg TIG MAPQAQTNPNOELS TOU, TA OXOAla KAl TIG MPOTACELIG TOU Ol
ortoleg &xouv ouuBdAAel otn BeAtiwon tng mowdtntag tou LiBAlou.
Ertiong otdbnkav moAUTIUESG ylAd MAG Ol TMPOTACEIG TOU YlA OPIOUE-
va dtabeuatikd oxedia epyaoiagq.

Ot ouyypapelg

To [lNawdaywytkd Ivotitoldto ekppddldet TIG &UXAPLOTIEG TOU OTOV
Zwypdgo Zapdvin KaAaBpoulo yia Ttnv €UYEVIKN] MPoo@popd ToU OTn
dtaudpPpwon tou eEwWPUAAOU.

—
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KE®AAAIO 1

HAEKTPIKH AYNAMH

KAl ®OPTIO

AMO TO KEXPIMMAPI ZTON HAEKTPONIKO YMNOAOrIZTH

O nAekTplopdg frav yvwotdég and v apxaidtnta. O Oaing o
M\rjolog, omoudaiog QuUOIKOG PINOCOPOG KAl MABNUATIKOG TIoU
élnoe omv lwvia Mg Mikpdg Aciag Tov 60 awwva T.X., TaPATH-
pnoe 6Tt To RAEKTPO (KEXPLUTAPL) arokTouae TNV WBI0TNTA va EAKEL
arné andéotaon ehappd aviikeipeva, onwg Eepd QUANQ, OTAXUQ,
TouTouAa Kat KAwoTég, otav To €Tpife e HANWVO Upaoua (eko-
va 1.1). Ta eawvdpeva autd ovopdoTtnkav «nAeKTPIKA» and 10 évo-
pa Ttou nAektpou. O OaAng meplEypae yla MPWIn popd oInv
lotopla TIg NAeKTPIKEG aAAnAemudpdoelg.

To 160 awva o MNouihap Mkiumept (William Gilbert), @uoikdq
kal ylatpdg mou €fnoe otnv AyyAhia (eikéva 1.2), dpxioe va pele-
Td ouotnuaTikd Ta NAEKTPIKA awvopeva. Me tov MkiumepT apxi-
Cel ouolaoTikd n oTopila Tou nAektplopou. Miua LoTopila mou ouv-
déetal dueoca pe PePKA amd Ta IO HEYANELWDN TEXVOAOYIKA eTtl-
TeUypata Tou oUyxXPovou TOMNTIOMOU.

1.1 Fvwpigia pe TNV NAEKTPIKH dUvaun

‘Exetg napatnproet 0Tt moAAEG popéEG ol Tpixeg éAkovral amd tyv
XTéva Kabwg xtevilelg 1a oteyva paAllid oou;

Tplpe duvatrd éva mAaoTikd xdpaka avdueoa ota GUANA Tou
BIBAlou oou. Ztn ouvéxela MANCiacE Tov Oe HIKPA Xaptdkia. Oa
napatnpnoelg 0Tt 0 XApakag Tov omoio £rpupeq €AKeL Ta XapTd-
Kia, dnAadr aokel duvaun o’ autd.

Zwpata, Onwg o TMAAoTIKOG XApakag 1 To NAEKTPO, TIOU aro-
kToUv Tnv I0TNTa va aokouv duvaun oe eAappd aviikeipeva,
étav Ta TpiPoupe pe Kdmolo AANO owpa, Aéue OTL eival nAeKTpI-
opéva. H duvaun mou aokeTal YeTa&U Twv NAEKTPIOPEVOV OWUA-
TwV ovOpAZeTal NAEKTPIKA.

Mw¢ umopouue va dlaruotwoouue av éva owua eivar nAektpt-
Ougvo;

MNa va eAéyEoupe av éva owpa eival NAEKTPLOUEVO, XPNOLUO-
ToloUpE TO NAEKTPIKG eKKPEPEG. Mmopelq eUKOAA va KATAOKEUd-
oelg éva NAekTplkd ekkpeU€g. Kpéuaoe éva ehappu avtikelpevo
(MKPS uraAdkL ard @eNMlON 1 xapT() oe pa kKAwotr. MNAnoiace
TO oWpa mou BéAelg va eAéyEelg av eival NAEKTPLOYEVO OTO Ura-

—

Eikéva 1.1
Ta ukpd xaptakia EAkoviat amo To KexpUndpt mou mponyou-
UEvwe 1O Exouue Tplel ue Eva kopudtt paMwou updouarog.

\)olKﬁ
8" kai loTopia

Eixova 1.2

Touikiap TkiAumept (1540-1643)
Hrav yiatpdq g Baoihiooag g Ayyhiag ElodBet kat umrjp-
& MpWTOmOPOG OTIC EPEUVEG YA TO UAYVNTLOUO Kat TOV nAe-
KToLOpG. ‘Hrav 0 mpwrog mou Xpnoluononae Toug 6poug «nAe-
Ktpukr) EAENp, «nAektpukn) GUvaun», «NAEKTOKOG moAog», YU autd
Kat ané noMoug Bewpeltal 0 natépag Tou NAEKTPLOOU.
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Eikéva 1.3
0 xdpakag éAket T0 0Qaipidlo ToU ekkpeUoUs. Suumepalvouue
01t 0 Xxdpakag elval nAEKTOLOUEVOS,

Eixova 1.4
QAidkpian nAekTpikig-payvnTikig Suvaung
Minotdouue dladoxika éva ayviTn o€ OLEPEVIOUS OUVOETIPES Kal
0 NAEKTOKG exkperES. O payvimg éAket Udvo Toug OUVOETHPES.

Eiova 1.5 )
(@, B), Ot duowa nAextpiouéveq pdpdol anwbou-
val, evw ol SlagopeTikd nAektplouéves pdpdot (a)r
E\kovtat (y).
MINAKAZ 1.1
YAIKO popTiopévng papdou Tuahi MAaoTikd
Tuahi dnwon €NEn
NAaoTiké éNEN drwon

AAKL TOU eKKPEUOUG (elkdva 1.3). Av TO OWPA €ANKEL TO MIMAAAKL,
TéTe TO oWHA elval NAEKTPLOUEVO.

Mapatripnoe OTL 0 NAEKTPIOPEVOS XAPAKAG EAKEL TO WMAAAKL
TOU eKKpepoUg Xwplig va épxetal oe enagn padl Tou. H nAektpt-
K1} SUvaun Tou ackel o xdpakag oto PIaAdkl dpa arnd andota-
on. Zuvenwg ol NAEKTPIKEG SUVANEIG aokouvTal amd andéoTact.

‘Evag uayvritng aokel nAektowkr duvaun;

Av MAnoldooupe éva payvitn oto nNAekTplkd ekkpeuég, Oa dla-
TUOTWOOUNE OTL 0 HAYVATNG dev €AKEL TO NAEKTPIKS ekKPeUEG. O
Hayvtng €AKeL HOVOV avTIKeleva Tou Tiepléxouv oidnpo, KoRAA-
TIO 1| VIKENO, UAIKA Tou ovopddovtal OnpeopayvnTika (eikéva
1.4). H nAekTpik dUvapn aokeital o SIAPOPETIKA owHaATA Ao
6,11 n payvnriky.

Ot nAekTpIKEG duvduelg eival mAvtote EAKTIKEG,

Alarmotwoaue 6Tl éva NAEKTPLOPEVO OWHUA AOKE( EANKTIKY] NAe-
KTPLWK duvaun oe éva AaAo. Ouwg autd ouuBaivel ndvtote;

Tplwe dUo YudAiveg pdRdoug e PETAEWTSO Upaoua. Av TIG TIAN-
oldoelg, 6a naparnprioelg ot anwbouvrat (eikéva 1.5a). To do
0a oupBel av mAnotdoelg dUo MAAoTIKEG PARdouUg 1 Aoupideq Tou
€xelg Tpiel pe pAMvo Ugpaoua (ewdva 1.58). Av duwg Tpidelg
Ja YUdAvn pdpdo pe peTa&wtd Upaoua Kal pid TAQOTIKY pe HAN-
Avo Kal otn ouvéxela Tiq mMAnoldoelg, Ba deig OtL ot duo pdpdol
é\kovtal (eidva 1.5y).

-
&= (B == Ao

(y) -
Zupnepaivoupe Aondv 0Tt o1 NAEKTPIKEG SUVAPEIG PE TIG OTTOI-

€GQ aAAnAemdpouUv dU0 NAeKTPIoPEVA CWHATA AAAOTE gival EAKTI-
KEQ Kal AAoTe amwoTikég (rivakag 1.1).

1.2

To nAekTpIKd QopTio

Tt mpokalel TiG nAektpikég duvduelg; Tt ouuBaivel otov nMAQoTI-
KO xdpaka, otn yudAwn pdBdo 1 oto Kexpwrdpt otav ta Tpi-
Bouue ue to xapti n 10 Upaoua kar nAektpiCovral,

MNa va e&nyriooupe TV TPOEAEUON Kal TIG IOOTNTEG TWV NAe-
KTPIKWV duvduewyv, dexduaote OTL n UAN éxel pia ididtra mou
™ ouvdgoupe Ue €va PUOIKO LEyeBOG: TO NAEKTPIKG PopTio. ‘Otav
dUo owpata €xouv NAEKTPIKO PopTio, TOTE ANNAETIOPOUV UE NAE-
KTPIKEG Ouvdpelg kat Aéue OTL elval nAekTpikd @opTiopéva. To
nAekTpIkO PopTio cupBoAileTal e To ypdupa q 1 Q.

—
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Aépe hortdv OTL oL YUAALVEG 1] TTAAOTIKEG PABdOL, PETA TNV TPL-
B Toug pe UPaouaA, ATOKTOUV NAEKTPIKO ¢popTio, dnAkadn eival
nAekTplkd QopTiopéveg. Qotdoo eidape 6Tl U0 POPTIOUEVA CWA-
Tq, ONwg ol mapardvw pdpdol, dAAote €AkovTal Kal AANOTE amw-
BouvTal (eikéva 1.5). To yeyovég autd pag avaykdalel va dexbou-
pe OTL ummdpyouv TOuAdyioTov dUo SIaQOPETIKA €idn QopTiou.

‘Otav duUo (A Meploodtepa) NAEKTPIKA POPTIOUEVA CWHATA ATTW-
BouvTal peTatu Toug, ToTe Aéue OTL €Xouv QopTio idlou gidoug
(M ot eival dpola popTiopéva). Eve, étav éAkovtal PeETa&U Toug,
Aépe OTL €xouv popTia dIAaPopPETIKOU €idoug (1§ OTL eival avtibe-
TA POPTIOUEVQ).

levikd OAa ta QopTiopéva cwuata priopolpe va ta Xwploou-
pe oe dUo opddeq: a) autd mou eival dpola POPTIOUEVA UE TN
YUAAVN pdRdo mou TtpiYape pe HETAEWTO Upaoua (anmwbouvral
arté autn) kat B) autd tou eivat dpola PopTIoUEvA e TNV TIAA-
OTIK] pdBdo Tou TplYaue pe PAMvo Ugaoua (anwbdouvtal amnd
autr)). O Aueptkavég TMOMTIKOG Kal QUOIKOG B. ®paykAivog (eikd-
va 1.6) MPAdTelve TA CWUATA TIOU AVIKOUV OTNnV mpwtn oudda va
Ta ovopdloupe BeTIKA QOpPTIOHEVA Kal va Aéue OTL £Xouv BETIKO
@opTio. AuTd e Tou avrkouv otn JdelTePn OMAdA va Ta Ovo-
pdloupe apvnTIKA QOPTIOMEVA Kal va Aéue OTL €Xouv apvnTIKO
poprTio (edva 1.7).

| \
'II I|| | \
| \ [ \

[ \ ff \

_—— IIIII’IIIIIFIII

\Kn

(o}
g kai loTopia

)

Eikéva 1.6
‘Evag guaikog otnv moiTikij 1j éva MOANTIKGS OTn QUOIKY;
Beviapiv ®paykAivog (1706-1790)

Elnoe oty Auepikij kat iTav ouyypagéag, QUOLKOS Kat moAt-
K0G. Q¢ QUOIKAG Eyve YVwOTOG yia TIG UEAETES Kat Ta melpd-
pard tou oxetikd we tov nAektoloud. Epnipe to ake§iképauvo.
¢ moAmikdg ouvéBale onuavtikd oty aveEaptola Twv Hvw-
uévwv Moirewwv Auepinic kat ot dlaudpwon Tou Auepikavi-
KoU Zuvtdyuatog.

{ Eixova 1.7

+ + - = MetaU owudtwv mou elvar poptiouéva e o i8lo €idog popTiou aokouvtal amw-
OTIKEG OUVAUELS, v LETaEU owudtwy e SIapopETIKO €id0§ popTiou aokouvtal
EAKTIKEG SUVALEL.

Mw¢ HETPAUE TO NAEKTPIKO poptio

Tplpe ehappd otig oelideq Tou BIRAlOU oou éva TMAAoTIkS XApa-
Ka Kal mMAnoiacé tov oe €va nAeKTPIKO eKKPeUEG. Oa mapatner-
oelg OTL TO EKKPEUEG EAKETAL AMO QUTOV TOV XAPAKa Kal ArokA(-
vel. O QOPTIOUEVOG XAPAKAG AOKel NAEKTPIKY) dUvaun OTO EKKPE-
pEG. Tplpe evrovdtepa To Xdpaka otig oeAideq tou (Blou PBIRAL-
ou Kal TAnoiacg Tov AN OTO eKKpepEg, ot (Bla andotaon art’
autd. MNapatpnoe OTL TWPA TO EKKPEWEG AMOKAlvel TIOAU TEpPLO-
06tepo. H nAektpikr) duvaun mou aokel 0 XApakag OTO EKKPEUEQ
elval Twpa peyaAutepn.

2e Tt dlapépel T0 MPwto amd to deutepo meipaua; H povadikr
dlapopd toug eival n dladikacia mou akoAoubrjoaue yla va Qop-
Tlooupe TO Xdpaka (tov TplPaue evrovdtepa oto Blo BIRAO).
Aexopaote Aondv 6Tl oto deUTePO TEPAUA O XAPAKAG ATEKTN-
oe mneploodtepo goptio. Anodidoupe TNV loxupdtepn EAEN otnv
avtioTolxn au&nomn Tou nAekTPKoU QopTiou Tou XApaka.

—

olkn

g Kai kadnuepiviy Jwr kai Bioloyia )

e

Eikdva 1.8
Mia e€aipetikd euaiobntn texviki yia m Afyn daktuAikwv aro-
wnwudtwy ompiletal 0To yeyovds GTt Ta avouola PoPTIoUEVA
owpara ékovrat. Etot ta apvntikd poprtiouéva owyartidla Tou
XQPTOVOUIOUATOG MPOOKOAWYTAL OTIC BETIKA POPTIOUEVES TOW-
Telveg Twv SaKTUAWY MOU MAPAUEVOUV OTO XAPTOVOUIOUA KGBe
®opd mou o ayy(loupe.
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Eikéva 1.9
To KouAdum otnv kabnuepivy pag Jwi

SmvBripeg onwg autdg mou dnutoupyeltal PeTatu Twv opawWv
MG ElKOvag uetapépouv and m wia oty GMn moadtra gop-
tiou UkpGTepn and éva exatopuupiootd tou C (1 uC=10° C).
TpiBovtag éva avtikeiuevo ouvnBlopgvwy dlaotdoewy autd dev
UMOPE( VA QMOKTIOEL, O KABE TETPAYWVIKG EKQTOOTO TG Enml-
pavelag Tou, moodTTa Yoptiou eyaAUtepn and 1 dloekatou-
Huptootd tou C (1 nC=10° C). Av o€ wa empdvela auykevtpwel
noadtTa poptiou UeyaAUtepn and Ty napandvw, T0Te T0 Pop-
Tio petapépetal otov mepiBdMovta agpa Kat €Tot dnutoupyou-
vTaL orvBripeg oav Qutov mou naplotdvetat oty Ekova.

Eikdva 1.10
To ouvohikd poptio Twv dUo pdRdwv (a, B) eivat ukpdtepo amnd
T(¢ Kabeudq Xwolota (y).

levikd dexoduaote 6Tl N NAEKTPIKR dUvaun mou ackei ( aokei-
Tal og) éva QopTIoNEvo owpa eival avdAoyn Tou NAEKTPIKOU
popTiou ToOU.

20ppwva Pe TNV napadoxr] aut UnopoUue va OUYKPIVOULE,
dpa Kat va PETpriooupe, Ta PpopTia dUo CWUATWY UETPWVTAG TIG
NAEKTPIKEG DUVALELG TIOU aokoUv oe €va TpiTo owpa KAtw ard
TIg (dleg ouvOnkeg (ard v Bla andéotaon kat péoa oto (Blo UNL-
k6 uEoo, yla mapddelyua Tov agpa).

H povdda tou nAektpikol poptiou oTo Alebvég ZUotnua Movd-
dwv (S.l.) ovopdletat Kouhépm (Coulomb), mpog Tiuriv Tou AA-
Aou pualkoU KouAdum o omoiog peAETNOE TIG IOIOTNTEG TWV NAe-
KTPWKWV Suvdpewv HETAEU TWV POPTIOMEVWV CWHUATWY. ZUMPBOAL-
Cetal pe 10 ypdupa C.

To 1 C eivat oAU peydhn povdada goptiou. Av uriopolcape va
popTiooupe dUo UIKpEG apaipeg pe 1 C Tnv Kabeuid kat Tig Toro-
BeToloape £€TOL WOTE TA KEVTPA TOUG va AMEXOUV éva HETPO, TOTE
N NAeKTPIK dUvaun mou 6a ackouoe n pla otnv dAn 6a rrav
10° N (oxeddv éva ekaTOUUUPLO POPEG MEYANUTEPN amd To BAPOQ
evlog evilika)!! U autd oOTIq ePAPUOYEG XPENOLUOTIOOUNE UTTO-
moAamnidola tou 1 C:

T0 1 uC (dva pikpokoUuASum) pe 1 uC=10°C
10 1 nC (éva vavokouAdum) pe 1 nC=10° C.

Mwa yudAwvn pdpdog 1y pia mMAAoTIK Tawia Tou TIG popTifoupe
Me TPRN amokTtouv popTio peplkd dloeKaATOMMUPLOOTA Tou Kou-
Aour, dnAadn pepwkd nC (ewdéva 1.9). H yudhivn pdBdog mou
éxoupe TplPel pe peTaEwtd Upaoua arokTtd BeTikd poptio. ‘Etot,
av yla napddelypa TO Qoptio g TG pdRdou eivar 3 nC, ypd-
Qoupe: g=+3 nC. AvtiBeta n MAACTIK PABRSOG ATIOKTA APVNTIKO
popTio. Av To popTio TG q eivat 3 nC, ypdpoupe: q=-3 nC.

MNwg uropouue va uroAoyioouue TO OUVOAIKG @OpPTiO dUO 1}
TEPLOCOTEPWY CWUATWY;

M\noiaoe OTo NAEKTPIKO EKKPEUEG DLAdOXIKA LA (POPTIOUEVN
YUQAVN Kal pla TIAAOTIKY) pdpdo (eikdveqg 1.10a, 1.10B). tn ouvé-
Xela KpATnog€ TIG kovtd Kal TAnof{acg Tig TdAL 0TO eKKPEUES. Oa
napatnpenoelg 0Tt Twpa n arodkAlon Tou eKKpeuoug eivat oAU
MikpdTepn (eikdva 1.10y). Ot dUo pdpdol pall cuuneplpépovTal
oav va €Xouv UIKpdTepo popTio ar’ 4,TL n kabeuia xwplotd. ‘Etot
Aotrdv 1o OAIKO PopTio Twv pdRdwv eival (0o pe to alyePpikd
dbpotopa Twv eopTiwv Toug. Av yla mapddelyua n pia €xel pop-
Tlo gi=+4 nC kat n d\\n g,=-3 nC, 1dTe TO ONKSO QOPTIO Kal
Twv dUo padl eivat

q=q;+g,=(+4 nC)+(-3 nC)=1 nC

Mevikd To OMKO @opTio 8U0 1} TIEPICCOTEPWV (POPTICHEVWV
OWHATWV 100UTAI YE TO aAYEBPIKO ABpoIoUa TWV POPTIWV TOUG.

‘Otav 10 OUVOAIKG POPTIO Vg 1] TIEPLOCOTEPWY CWUATWY gival

ico pe 1o PnNdév, TéTE TO CWUA 1} TO CUVOAO TWV CWUATWY OVO-
pAadeTal NAEKTPIKA OUBETEPO.

—
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1.3 To nAekTpikdé PopTioO OTO ECWTEPIKG TOU ATOHOU

H olUyxpovn «atoulkn Bewpla» dpxloe va avarmtlooetal OTIq
apx€g Tou 190U awwva. ZUUPWva Pe auTrV Ta UNIKA owuata ano-
Tehouvtal and MUKPOOKOTIKA owuatidla mou ovouddovral Aatoud.

H éoun tou atouou

Ané Tta péoa Tou 190u Kkat pEXPL TIC apx€g Tou 2000 aAwwva
npayuarororjonkav moAd melpduata, arnd ta ornoia TPoEkuye
611 To dropo aroteleltal and dAMa amoloTepa owuatidla. Zmou-
dalol puolkol Twv apxwv Tou 2000 awwva ormwg o NeolnAavdog
‘Epveot Padepgpopvt (Ernest Rutherford) kat o Aavdg NAAG Mrnop
(Niels Bohr) katéAn&av otnv meplypagr] Tou atdpou pEow evog A e ~
npoTutou (eikova 1.11), oUupwva pe To ormoio: .~ TrupRvag .
1. K&Be dropo amoteAeital and évav muprva yupw and Tov oroio 5 /

nepipépovtal Ta nAekTpdvia (ewdva 1.12). O muprvag kar Ta F ,’

nAekTpdvia eivalr popTiopéva cwparidia: O muprvag €xer Be- . [F \

KO QopTiO, ev) KABE NAEKTPOVIO apvnTIKG. 'ETOL 0 TIUprvag ENKEL y NAEKTPOVIO

KABe NAeKTPOVIO, evd TA NAekTpéVIa arnwbouvtal UeTa&y Toug. Ve oy
2. OAa ta niektpdvia eivar dpoia. ‘Exouv tnv da pdla kat 1o

{10 nAektplkd PopTio.

3. O nupr’],vsq E(VG,l ouvBeta 0(1)}10‘[‘[5[(1 (leévq 1.12). Anom)\otlj- n)\avnrméEZZ;‘r,nL'sz: éropo
VIaL ano TPWTOVIa KAl VETPOVIA. To TPWTOVIO KAl TO VETPO-  Eisque om B’ tdn 61t 1 adpdveia sivar didmra mg UAg Kat
VIO €xouv oxeddv {oeq Hdleg. Ouwg To TPWTOVIO elval BeTIKA  pétpo mg adpdvetag eivar n udla. O ridog kat n yn éxouv pdia.
POPTIONEVO, eVl TO VETPOVIO Sev éxel poptio, SnAadn eivar  AMeridpolv e Papurikes duvdpers. Ta nhextpdva kat o

. L p . , . nuprvag xouv NAEKTPIKG poprio. AMnAerudpouv e nAekTpI-

I’])\SKTleG Cfuéera,po. Oha TC’1 nprOV}a elval MAVOUOISTUNA. e euerc MoMiée @opée Aégie 6n To cropo goidlet e To

Exouv v dla pada kat to idlo poprtio. T pag olomyua.

4. To MPpWTOVIO Kal TO NAEKTPOVIO €XOUV avTiBeTa PpopTia akpi-
Bwg idlou Opwg peyéBouqg: To QopTio Tou TpPwToviou eival
+1,6x10"° C, evd Tou nAektpoviou sivat —1,6x10"° C. Ta ¢op-
Tio TOU MPWTOVIOU KaI TOU NAeKTpoviou gival Ta mo MIKPA
popTia Tou €Xouv mMapaTnpnOsei eAeubepa otn @uUoON.

5. O apBuédg Twv nmpwtoviwv Tou dropou eival {cog pe tov aplb-
Mo Twv nAekTpoviwv Tou. Emopéviwg To oAikd popTio Tou atod-
Mou eival (00 pe To undév. Qote Ta dropa eivar NAeKTpIKA
oudétepa. QOTO00 Ot TMOAAEQ TEPUTTWOELG, OMWG Yl TAPJ-
delypa oupBaivel otnv NAEKTPLON TwV CwUdTwV e TPRN, elval
duvatdv éva dtopo va aroBdAel €va 1} dUo nAektpdvia. Tdte
nadel va eivat nAekTpkd oUdETEPO Kal OvOpAZeTal 10v.

Mw¢ ta owuata anoKTtouv NAEKTPIKO Poptio

MNweg e&nyeitat n edoption Twv cwudtwyv e BAon ™ UKPOOKO-
TuKn dopn e UAngG;

Ta owpara anotelouvral and dtoua, Ta omnoia eivar NAeKTPIKA
oud€tepa. Etol Ta owpata eival kat autd nAekTplkd oudgtepa.

Eivat dpwg duvatdv éva ocwpa va mpooAdfel 1) va arnoBdAel nhe-
KTPdVIa. 2TV MEPIMTWON TIOU TO CWHA EXEL TIPOOAAREL NAEKTPO-

Eikdva 1.12
VIa aroKTA TMAeOvaoua NAEKTPOViwY, OTOTE Tauel va eival nAe- To rhavirixé mpdTumo Tou aTduoU.

—
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Eixdva 1.13
Ta nAektpdvia and ta dropa Twv Lopiwv Tou YuaAiol anoppo-
QoUV evépyela Kal amouakpuvovtal and qutd: &tot ota droua
Twv poplwv Tou yuakiou dnutoupyeitat EMelua nAektpoviwy. To
yuaAl aroktd  Betikd @optio. To Upaoua mpooAaupdver autd
Ta nhektpdvia Kat €10t anoktd nepiooela nAektpoviwy. To Uga-
oua gopriletal apvnTikd.

PKOVigy (o PUAAS g,

Eikova 1.14
And ™ yolva nAektpdvia uetapépovtat otn pdBdo. H pdBdog
anoktd mAedvaaua nAektpoviwy, dnhadn gopriletal apvntikd. To
@optio mou amoktd n pdpdog elvat g=-20 nC. H youva pop-
Tierar; Av vai, méon moadtnTa popriou amoktd; AmioAdynae
TV andvinar gou.

L

g kar Maénparika

Av yvwpiZete 611 To 1 C elvat to popTio
mou gxouv 6,24:10'® nAektpdvia, va uro-

Aoyioete 1o PpopTio evdg nAekTpoviou (oToL-
XEWdeq PpopTio).

KTPIKA oudéTepOo Kal amoktd apvnrtikd goptio (ewkdva 1.13a). Av
€xel amoBAMel NAeKTPOVLA, TOTE €xel ENNELUMA NAEKTPOVIwY, omd-
Te uneploxUel To BETIKO POPTIO TWV MPWTOVIWV KAl TO OWHA EXEL
OAKO popTio BeTikd (ekdva 1.13P).

H ¢dption Twv owpudtwy yivetal pe petapopd nAektpoviov. Ta
npwtovia dev Uropouv va PeTakvnBouv eUkoAa yiati €xouv peya-
AN paca kat erunmAéov Bpiokovtal Maydeupeva OTo ECWTEPIKO TWV
TIUPHVWV TWV aTOUWV.

H amndomaon nAektpoviwv amnd ta drtopa evog CWHATOG amnalt-
Tel v mpoopopd evépyelag, €10l WOTE va PMOPECOUV TA TAe-
KTPdVIa va UumepVvikRoouv Tnv €AEn twv muprvwv (eikéva 1.13).
Evépyela ota nAektpdvia Twv ATOUWV TIPOOPEPETAL UE TIOKIAOUG
TPoMoug, ONwg yla mapddelyua Ue TPRr, He v emidpaon akTl-
voBoAiag k.Am. Emedry oto €0WTEPKO TWV ATOUWV UTIAPXOUV
owpatidla pe dUo e(dn nAektplkoU @optiou (Mpwtdvia Kal nAe-
KTpovia), yU autd otn ¢uon eugavidovral pévo duo &dn nhe-
KTPIKOU (opTiou (BeTikd Kal apvnTikd).

AUO ONUAVTIKEG I6I0TNTEC TOU NAEKTIPIKOU ¢optiou

H @dption Twv cwudtwv oPelletal o HeTAKivNoN NAeKTpOViwv.
Ta nAektpdvia olte napdyovtal oUTe KATaoTpéPovtal. AMAWG UETa-
pépovtal. Emopévwg o ouvollkdg aplOoudg Twv nAekTpoviwv dev
petaBdMeTal, pe amoTéAeoua o€ omoladimoTte diadikaoia, elte
aut) oupBaivel OTO UKPOKOOWUO E&ite OTO [AKPOKOOUO, TO OAIKG
popTio va diatnpeital otafepd. H apyxry aum eivar yvwotm) wg
apxn dlatripnong Tou nAekTpikou goptiou. H apxn diatipnong Tou
nAekTPIKOU PopTiou, eival and Ti§ MO ONUAVTIKEG APXEG TG OUY-
XPOVNG PUOIKNG Omnwg, kaL N apxn dlatrpnong tTng evEPYELAq.

Kd&Be nAekTplKA POPTIOUEVO CWHA EXEL Teplooela 11 ENNEUUA
nAektpoviwv. ‘Eva nAektpdévio dev eival duvatdv va dapebei.
Juvenwg TO NAEKTPKO PopTio kABe PopTiouEvou owpatog eivat
ak€palo TOAAATAGOLO TOU OTOLXELWDOUG (POPTIOU TOU NAEKTPOVI-
ou () Tou avtiBetou poptiou Tou MPwToviou). To NAEKTPIKS Pop-
Tlo ep@avietal oe «makeTdkla» Ta ornoia ovoudloupe kBavra Kal
autn Tou TV WWTNTA TNV ovoudloupe KBAvTwon. ZkEYou OTL
KBavtwuévo elval Kat omolodNroTe XPNUATIKO ood €Xelg OTO Top-
TOPOAl oou agou umdpxel POVO wG aképalo TOAAMAAOIO Tou
AentoU Tou eival To KBAVTO TOU XPMUATOG.

1.4> Tpomol nAékTpPIONG Kal N PIKPOOKOTTIKY EPHNVEia

2TV Kabnuepw pag {wn pnopoupe va TapatnpPrjOoulE TIOA-
A4 pawdpeva mou opeilovtal otnv NAEKTPLON TWV CWHATWY TIOU
pag meplBdMouv (ewdva 1.15). Av Tpllelg To mepItUAypa pag
kapapéhag, autd KoMdA ota dAxTuld oou. Av Tpilfelg €va uma-
AOVL TIAvw OTO PAMIWVO TIOUAGRBeP oou, auTtd uropel va KoAoel
oe évav Katakopupo toixo. Otav Byaivelg and 1o autokivnto €xo-
vtag Teidel Ta polxa oou OTo KABLopa Kal PETA TILACELG TO METAA-
AKS XepoUAL Tng moéptag, pnopel va aiobavBeiq €va tivaypa. O

—
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KEPAUVOG KAl N aotparn eival kat autd anoteAéopata nAEKTPL-
ong kai ogelhovral OTn OUYKEVTPWON HeYAAng moodtntag nAe-
KTpIKOU @opTtiou ota olvvepa.

21 ouvéxela Ba Teptypdyoule Ta pavopeva g NAEKTPIONG EVOG
owparog pe TPIPH, e emagn kal pe emaywyn kat Ba ta epunveu-
ooupe Pe BAon TO MOVTEAO NG MIKPOOKOTIKYG dourg TnG UANG.

HAgKTpION ME TPIBA

Otav TplBelg pa YUAAlVn pdRdO He HETAEWTO UQaoud, n
PARdog amokTtd BeTikd PopTio, evwd TO UPACUA APVNTIKO.

Mw¢ epunvevetat n nAéktpton e pdpdou ue TP,

21a dtopa AANa nAekTpdvia Bplokovtal Kovid oTov muprjva Kat
dMa mo pakpld tou. ‘Oco o pakpld and tov Tuprva Bpioke-
Tal éva nAektpdvio, Téoo PIKpdTEPN eival n dUvaun Tou Tou aokel
0 TWUPNvaqG Kat EMOMEVWG TOOO AyOTEEN E€VEPYELA amalTeital ya
va arnoornaotel and to dropo. Ta Mo AMOPAKPUOHEVA amd Tov
nuprjva nAektpdvia Ba ta Aéue eEWTEPIKA NAekTpovia. Eival autd
ToU UrmopoUv va anoomacToUv OXETIKA €UKOAA amd TO ATOWO.

‘Otav 1piBelg ™ yudhivn pdRdo oto petatwtd Upaocpa, eEwte-
PIKA nAekTpovVia and dropa Tou YUaAloU PeTaklvouvTal oto Upa-
oupa (eikéva 1.16). ‘ETol n yudAwvn pdRdog ¢poptiletal BeTikA Kal
To UQaoua apvntikd. Mati dev ouuBaivel to avtibeto; lMati dev
UETaKvoUvTal eEWTEPIKA NAeKTPOVIA A TO UPAoUA OTO YUQAL

Ta dtopa JlaPopPETIKWV UNKWV elval dlapopeTikd PeTa&U TOUg.
Ta eEwTeplkd nAekTPOVIA TWV ATOUWY TOU UPACUATOG OUYKPA-
Touvtal pe loxupdtepeg duvdpelg ar’ 6,TL ekelva Tou yuaAlou.
‘Etol anatteitatl Atydtepn evépyela yla va euyouv nAektpdvia and
TO YUOAl mpog Tto Upaoua ar’ 6,TL avrioTpoda.

2tov Tmivaka 1.2 €xouv Ta&lvounBel ta UAKA avdloya pe TO
€(dog Tou popTiou Mou amoktolv étav Ta TpiBoupe PeTAEU TOUG.
KaBéva and autd, av 1o TplYoupe pe KAmowo ard Ta enduevd
TOu, anokTd BeTikd QopTio, evw To AAO apvnTKo.

NINAKAZ 1.2

H mapakdrtw ogipd emTpémel TOV TIPOOSIOPIOHG TOU E€iBOUG TOU PopTiou
Tou amokToUv Ta didpopa uhikd Katd TV TPIRH peTagu Toug.

t

Api

[l

avrog

=uAo Jiil

Oc¢io -

KexpIpTrap!

Kaoutoouk [MAaogTiko

—

Eikéva 1.15
Ma uépa mou o atuoopaipikds agpag dev Exel uypaola, av
mAnoLdow T XTéva mou XTévioa Ta oTeyvd Had [ou oTn gAE-
Ba Tou vepoU mapatnpw 6Tt n xtéva ékel ™ PAERa.

Eixova 1.16

Orav 1piBerg wa yudhvn pdpdo e petawto Upaoua, nAe-
KTodvia petakwouvtal ané tm pdpdo oto Upaoua. Twpa n
paRd0g Exel EMetupa nAektpoviwy kat To Upaoua nepiooeia. O
aptBuds Twv nAextpoviwy mou anéfale n pdBdog eivar (oog e
OV apIBUO Twv nAextpoviwv mou mpoaoéaBe to Upaoua. To pop-
o ™S pdBdou elvat (0o Kkat avtiBeto we T0 Yoptio ToU UPE-
ouatog.
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Eikova 1.17

OeTikd Kai apvnTikd popTia

Ot dUo dvBpwrot atékovtal oe mAdkeg keptou. O évag tp(Bet ™
yudAwn papdo, mou aroktd Betikd poptio, evw o Blog popti-
Cetat apvnuikd. 2t ouvéxela pe aut m papdo akouundet Tov
GMov. O deltepog amoktd and enagr Betikd poptio. Akorou-
Bwg ot dUo dvbpwrot mAnotdZouv ta ddyTuAd Toug. Metalu Twv
daxtuAwy ekond nAektpikdg oruvbripag. Ou dvBpwrot Twpa dev
elvat poptiouévol. Me mepduarta oav autd o dpaykAivog katé-
Mnée ota ouunepdouatd Tou yia v mPoEAeuon Kat 1o €d0g
WV NAEKTOKWY POPTIWY.

Eikéva 1.18

®oprtiloupe v apxIKa oudEtepn opaipa PEPVoVTA T o€ eman we T BeTikd POPTLOUEVN YUAAL
v pdpdo (a). H ogaipa aroktd Betikd poptio kat oty ouvéxela anwbeltar and m pdpdo (B).

\“\}\ng\lf\me ™ Siaigenod 09G

=0 =0 @
=D =00—
&

Katd tnv nAéktpion pe TpIBR Adyw NG loxUog Tng apxng dla-
TAPNONG TOU NAEKTPIKOU PopTiou TpokUrTel 0Tl Ta dUO CwpaTa
Tou TpiBovral amokToUv ioca Kal avribera gopTia (sikéva 1.16).

HAEKTpION HE enadn

‘Otav ayyi€oupe pe éva QopTiopévo owpa éva AANO NAEKTPIKA
0oud€tePO, TO deUTeEPO AMOKTA popTio Blou eldoug pe TO PoPTL-
opévo (elkdveg 1.17, 1.18).

Mwe gpunvevetal n nAEKTPLON €VOG OWUATOSG UE eragr; Av TO
POPTIOUEVO OWHa €xel apvnTikd popTtio, TéTe, Onwg eidape, €xel
nAedvaopa nAektpoviwv. Otav €pxeTal oe enagr] pe TO APOPTL-
oto MePKA amd ta mAeovdadovta nAektpovia, eneldr] anwbouvtal
MeTa&U Toug, petakivouvtal Tipog To JdelTEPO OWHA Kal £T0L Pop-
TiCeTal kalL autd apvnTIKA.

Av TO QOPTIONEVO CWHA €xel BeTIKG PopTio, TOTE €xel ENAEIY-
pa nAektpoviwv. Katd tnv enagr] Twv U0 CWPATWV HEPKE NnAe-
KTPOVIA TOU OUDETEPOU OWHATOG METAKIVOUVTAL TIPOG TO BeTIKA
popTiopévo owpa. ‘Etol €xel Twpa Kal autd ENAELPPA NAEKTPO-
viwv ométe QoptiCetal BeTikA.

Kartd tnv nAékrtpion pe emagn ioxuel n apxn diatipnong Tou
NAekTpIKOoU popTiou: To AOPOICHA TWV POPTIWV TIOU CIMOKTOUV
Ta dU0 cwpata TeAIKA eival i0o0 PHe TO POPTIO TTOU apyIKA eixe
10 éva (eikdveqg 1.19, 1.20).

++ ll‘

(B)

Eixdva 1.19
Mia apyri Siaripnong
Kard ™ @dption ue enagr éouue UeTakivnon nAektpoviwy anod
T0 OWua mou Eel meplooela mpog T0 aPdPTIaTo 1) ard T0 aPdp-
TI0T0 MPo§ To owa mou éxel EMeluua. Apxri diaripnong nAe-
KTpIKOU (popTiou: q=q'+q”

{ Edva 1.20

Aiapoipaopds poptiou TG opaipag
Tnv nAéktplon pe emagr tm xpnotwornotoUue 6tav BéAoue va
Slauolpdaoupe To NAEKTIKO PopTio LETaEU owudtwy. Mepiypa-
e  dadikaota mou naptotdvetat ot etkoves 1.20. Mora Baai-
Kkij apxri ™S Puoikiig Ba xpnoipomoIjaelg yia va e&nyroeig
TV Tpdmo dlapoipaduoU Tou popTiou mou mapioTdveral o’
aurés;
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Aywyoi Kal HOVWTEC

®épTioe pe TEPH 1 e eman a Teploxr) €vog UETAANIKOU
OWHUATOG. XPENOWOTOIWVTAG €va NAEKTPIKO eKKpepég Ba diar-
otwoelg 6Tl To PopTio €xel dlaxubel oe OAn Tnv erupdvela Tou
owparog (ewdva 1.21a).

Kdve to d10 pe pa yudhivn 1§ mhaotiki pdpdo. Twpa To eKKpe-
MEG deixvel OTL To QopTio eival evromiouyévo pévo otnv TEPLOXN
g p&Bdou Tou PopTIoeg. Ot ANAeG TePLOXEG TNG PABdoU Tapa-
pévouv apdpTioteq (etkéva 1.21B).

Ta owuaTa ToU eMTPEMOUV TO SLACKOPTIOUS TOU NAEKTPIKOU
PopPTiou 0 OAN TOUG TNV €KTAOM OVOUAZovTal NAEKTPLKO( aywyoi.
AvtiBeta Ta owpata ota oroia To Qoptio dev dlackoprileTal,
OAAA TTAPAWEVEL EVTOTIIOUEVO OTNV TIEPLOXY] TOU CWATOG TIOU POop-
Tloape ovoudZovral NAEKTPIKO( HOVWTEG.

‘O\a ta pétala eivat aywyol. O oidnpog, o XaAkdg, To alou-
pivio, o udpdpyupog, o HOAUBdOG eival pétala. Eivar dha touq
aAywyla UAIKA.

Mati ta pérala ouureptpépovtal wG NAEKTOIKO! aywyol;

2’ éva PETANNO, Ta eEWTEPIKA NAEKTPOVIA TWV ATOUWY OUYKPQ-
ToUvtal Té00 YXaAapd amd Toug TUPNVEG WOTe dlapeUyouv Kal
Kivouvtal e\elBepa oe OAn Tnv €Ktaon Tou PeTdNou. ' autd
ovopdZovtal eAeubepa nhekTpdvia. Ta dropa Tou PeTAAOU, apou
€xouv xAoel Ta eEWTEPIKA TOUG NAEKTPOVLA, €XOUV AMOKTACEL BETL-
k6 goptio. ‘Exouv petatparnel oe OeTIKA 16vTa. Ta OeTikd 6vTa,
avtiBeta pe Ta eAelbepa nhektpdvia, €xouv PeydAn pdla kat dev
propoUlv va KivnBoUv elelBepa. Kdvouv pikpég KIvoelg yUupw
and ouykekpléveg BEoelg. OL BE€oelg yUpw amnd Tig omnoieq Kivou-
vTal Ta 1OvTa Tou PETANOU oxnuatiCouv éva nMAéyua (eikdva 1.22).

2 éva aQOPTIOTO METAAKO OWHA TO OAKO apvnTIKO GOPTO Twv
e\elBepwv nAekTpoviwv Tou eival (Blo pe To OAIKO BeTikd popTio
TWV BETIKWV OVTWV TOU, e AMOTEAECHA O HETAANIKOG aywydg va
eival NAeKTPIKA 0oudETEPOG. Av TIPooANPBoUV 1] aroBAnBouv nAe-
KTpdvia and a mePLoxr) Tou HETAMIKOU aywyou, Téte Adyw NG
Tuxaiag kivnong twv ekelBepwv nAektpoviwv autd to TAedvaoua
1 To éMelupa Ba karavepnBei opoldpoppa oe OAn TNV €KTaom Tou
aywyou.

To MAAOTIKG, TO YUOA(, TO KAOUTOOUK, 0 eBovitng, n mopoehd-
vn, To Kepi, To EUAO Kkal TO KaBapd vepd elval mapadelypara
MOVWTIKOV UNK®WV. O Enpdg aépag eival povwtig, evw 0 uypdg
aépag eival aywydg. '’ autd kat €va PoPTIOUEVO CWHA EKPOP-
TiCeTal Tpog TO TMEPIBANOV HECW TOU UYpoU agpa.

Mw¢ epunvedetal n OUUMEPLPOPE TWV UOVWTIWV KATA TNV nAE-
KTPLOT) TOUG;

2TOUG MOVWTEG TA €EWTEPIKA NAEKTPOVIA TWV ATOUWY OUYKPO-
Touvtal loxupd amd toug mupriveq. ‘Etol dev pmopouv va peETa-
pépovtal eUKoAa amd Tn Hia TEPLOX TOU OWHATOG OTNnV AAAN.
Av TpooAn®BoUv nAektpdvia, autd Ba napapeivouv maydeupéva
andé Ta dropa otnv Teploxn g ¢optiong. Av amofAnBoulv, to
EN\elUPa TV nAekTpoviwv Ba napapeivel AN evtoriouévo, apou

—

“s

(@)

-

Eikdva 1.21

B)

(a) ®dption pe emagr wag petaMikig pdpdou. H pdBdog pop-
tiletat oe OAn ™G v ermedvela. (B) @dption e emagn wag
rkaotikig paBdou. doprileta Lovo n meploxrj mou rpbe o€ ena-
o1 [e T opTIONEVN opalpa.

Couv mAgyua.

Eikdva 1.22
O pikpdkoapog evog peTalikou aywyou
Yrndpxouv e\elBepa nAektpovia kat Betikd dvta mou oxnuati-




kef0l.gxd

11-09-2007 15:20 ™AI)%-20

OYZIKH " TYMNAZIOY

—p—

\Kkn

()
kai €MOTNHOVIK peBodoloyia

Neipapa: Ta mpdéTuma eAéyyovral,
emaAnBevovral ; diaPevdovral.
Mw¢ urtopouue va eAéy&ouue melpauatikd
av npdyuatt undpxouv eAeUBepa nNAEKTPO-

VI OTO E0WTEPIKO TWV UETAAWY;
Mvwpiloupe and Tov mpwto vouo tou Neu-
Twva ot, étav éva autokivnto otapatd
andtoua, Tivalépacte mPog Ta eunpdg. Me
napdépolo TPoMo, dtav Ja PETAANKA PdB-
dog n omoia Kiweral pe peydAn taxutnrta
oTauaToel andToud, TO MUMPOOTIVO HEPOG
Mg PopTifeTtal apvnTika kal To miow OeTl-
k4. AnAadry oTo UMPOooTVO PEPOG TNG PAR-
S0OU OUYKEVTPWVOVTAL Ta apVvNnTIKA QopTL-
Opéva owuatidla, eve OTo THow HEPOG ME-
vouv Ta BeTikd. Apa péoa oe éva PETAAO
e\elBepa va Kwnbouv eivat Ta apvntikd
PoPTIoPEVa owuatidla, dnAadr| Ta NAEKTPO-
via. H dieEaywyr| evog melpduarog nou Ba-
olCetal oTIq TponyouUpeveg OkEYeLg eival
TIOAU BUoKOAN. Mpaypatoromibnke wotéco
arnd toug Apepilkavolq ¢uaolkoug Tolman
kat Stewart To 1916.

Eikéva 1.23 »

(a) Ta pépn evdg nAekTpookomiou: 1. MetaMkdg diokog 1 ogaipa. 2. Metaikd oté-
Aexog. 3. «@UMa tou nAektpoakomiou». Ta eUMa Tou nAektpookoriou Ppiokovtat o€
Xwpo mou mepiBaMetar and yual kat povwtikd ulikd. Mmopei va okepbeig yiari;
(B) HAékTpion Tou nAekTpookomiou e emagn. To nAektpookdmo goptiletat.

Eixdva 1.24
H napouoia me poptiouévng apaipas mpokaAel To Slaywploud
Twv Betikwy and ta apvntikd eoptia ot pdpdo.

dev eival duvatr] n petakivnon nAektpoviwv and AAAeG TIEPLOXEQ
TOU HOVWTY) TPOG TNV TePLOX NG POPTIONG.

AVIXVEUON TOU NAEKTPIKOU PopTiou — TO NAEKTPOOKOMIO

lMa v avixveuon Tou nAeKTPIKOU POPTIOU KAl TN MEAETN NG
NAEKTPLONG OTO €PYAOTNPLO XPnotporoolpe dpyava Ta ormoia
ovopdZovtal nAekTpookOmid. To NAEKTPIKO eKKpPeUEq elval €va
napddetypa nAektpookoriou. ‘Eva dA\o &idog eivat To nAektpo-
OKOTIO pe KvNTA @UAAa. Autd anoteleltar and €va orabepd
METAAIKS Bioko (1), amd €va PeTaliké otélexog (2) kat and éva
) dUo Kivntd ehappd peTalkd ehdouata (3) (ewdva 1.23a).

‘Otav ouvdéoupe To BIOKO TOU NAEKTPOOKOTIOU pE APOPTIOTO
owua, Ta dUo GUANA Tou Loopporolv To éva JimAa oTo AANo.

‘Otav @époupe oe enagr To dlOKO UE POPTIONEVO OWMA, TATE TO
NAEKTPOOKATIO aroKTd popTio (Blou eldoug e TO QopTio Tou CwWUa-
T0G. To poptio autd dlaxgetal oe O\ TNV €KTAOT TOU UETAANKOU
OTEAEXOUG TOU NAEKTPOOKOTIOU KAl OTa METANKA QUAa Tou. Ta
QUN\A TWPA arokToUv PopTio (Blou eldoug He TO OTEAEXOG KAl Arw-
Bouvtal and autd. ‘Etol mapatnpoupe 6Tl Ta GUANA arokAivouv aréd
™V QpPXIKY Toug Béon kal oxnuatifouv ywvia pe To akivnro oté-
Aexoq (ekdva 1.23B). To peyebog g ywviag autnq eivat €va PETpo
NG MoodTNTag TOU QopTiou Tou €xel petagepBel OoTo nAekTpo-
OoKkOMIo, dpa KAl Tou (OoPTiOU TOU OWMATOG: HeEYOAUTEPn Ywvia
onuaivel MePLooOTEPO POPTIO.

HAgkTpIONn e gnaywyn

MAnoiaoe pa BeTikd QoPTIOUEVN oPaipa OTO AKPO MG METAA-
AKAG MN NAekTPLopEvng pdpdou. Me tn Bor|Bela nAekTpookoriou
dlarotwvelg 6Tt kat Ta dUo dkpa TG PAROOU ArMOKTOUV NAEKTPIKO
@optio. To dkpo Tou eival MAnoléotepa otn opaipa Poptifetal
apvNTIKA Kat To dANo BeTikd (ewdva 1.24).

Av arnopakpuvelg Tn GopTIoPEVn opaipa, Ba nmapatnperoelg Ot n
PARdog mavlel va €Nkel Ta opalpidla Tou NAEKTPOOKOTIOU. Zuure-

—
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paivelg OTL 1 UETAMNKY) PARS0G HEévEL NAEKTPLOUEV 000 1 POPTI- \\

ouévn ogaipa Bpioketal kovtd Tng. H nmapoucia g opaipag mpo- ).
KoAe( S1aXwPIoHS TWV BETIKWV amé Ta apvnTIKA gopTia oTn pApdo. " "
To gawvduevo autd ovoudletal nAékrpion pe emaywyn. H papdog

Opwg dev €Xel OUVOMKA NAEKTPIKO PpopTio. AEue Aomdv OTL 1| PETAA- =
AKr) pdBdog eivat nAekTplopévn, v dev elval POPTICUEVN.

MNwg Ba epunvevoouue 10 PALVOLEVO;

Quunrioou 6Tl oTa PETANA UTIAPXOUV Ta eAelBepa nAekTpovia

ToU Mropouv va Kivouvtal Tpog KABe katelBuvon kat Ta BeTikd
1ovta Tou Bpiokovtal e CUYKEKPLUEVEG BEOELG.
, ; } 3 ; Eikéva 1.25
Kabwg mAnolaZoupe 0to akpo A G METAANKNG PABSOU T POP- K napousia e Betikd popTiowég ogaipag mpokakel m peta-
TIONEVN opaipa, Ta eEAeUBePa NAEKTPOVIA TOU PETANNOU TNG PABOOU  kivnon nAektpoviwv and to éva dkpo G petaMkric pdBdou
gAKovTal Kal KvouvTal TPog To Akpo A. Ta BeTkd 1Ovta ev peta- 070 GMo. Av anopakplvoupe T opaipa, Ta mAektpdvia ent-
KwouvTtaL TETe SwG oTo dKEo A TG PARSOU Ba ExoupE TAedva-  JTPEPOUY 0T dkpo ortou fplokovray apxikd Kat 1 paBdog ema-
. ] . ! , ) VépeTal oty apyikr} TG Kardotaor.
opa eAeUBepwv NAEKTPOViwY, omoTe PopPTICeTal apvnTikd. Avtibeta,
ard 1o dkpo B €xel petakivnBel onuavtikdg apldpdg nAekTpovinv
kal TAeovAlel 1o BeTIkO popTio Twv WvTwv: To dkpo A €xel pop-
Tiotel BeTikd (ewdva 1.25). H pdBdog sival nAekTplouévn.

PKOVigy o PUAAS g,

‘Otav arnopakpUvoupe T QopTIopévn opaipa amd 1o dkpo A
™G PdRdou, Ta eAelBepa nAekTpdvia oy eixav petakivndel pog
autd €Akovtal Tpog To BeTIkA PopTiopévo dkpo B. Katavéuovtal
TIAAL ouoOPoPPaA, WOTE TO POPTIO O KABe Teplox) TG PARSou
va eivat undév. M’ autd naparnpolue Ott Ta dkpa TG PARdou
dev éAKouv TO MUIAaAdKL Tou nAektpookoriou. H pdpdog dev eival
TIAEOV NAEKTPLOMEV).

ONa 1a peTaMuKkd avrike(ueva Pmopouv va NAEKTPLOTOUV e
enaywyn (ewova 1.26).

HAEKTpION HOVWTWV ME Enaywyn

Me enaywyr) nAektpifovtar 1600 oL aywyol 600 Kal oL Povw-
1€q. 'Etol e&nyeltal yati pia popTiopévn xtéva €AKEL HIKPA KO-
pdatia xapti (eikdéva 1.27) 1 ua eAERa vepou, ylati éva goptl-
OMEVO UTTAAGVL KOANGEL OTOV TOIXO K.ATL.

Mw¢ duwsg uropouue va epunveloouUE TO YEYOVOG OTL 1 ¢op- Eixéva 1.26
Tiopévn xtéva éAkel Ta Koupatdkia ané xapti mou eivat oudétepa  HAEKTOON Tou Mhektpookontiou pie emaywyn. To owoAG goptio

N 0Tt TO QOPTIoOUEVO UIMAASVL EAKeTal amd Tov OUdETEPO TOIXO; tou nleitpookontou eivat undév. Mopeis vt mpofAégess i 6a
g oupPei av amopakpuveis T ogaipa; Epuiveude o Qpawveevo.

lNa va dwooupe amdvinon oTo Tapandvew £pwtnua, Ba karta-
@UYOUUE OTO €0WTEPIKO TNG UANG: otn dour Tou atduou. Onwg
eldape, Ta nAekTPoOVIa OTA ATOMA TWV HOVWTWYV TIOAU OUCKOAQ \\\\\s
arnopakpuvovtal and autd. ‘Otav MANOLAooUKE WA apvnTikd gop- A
TIOpEVN XTéva O’ éva HovwTh, Yla Tapddelypa OTd KOUUATAKLA
and xapti, autr) anwbel Ta nAekTpovia TwV aTOUWV, aANd dev ' '
propel va ta arnopakpuvel and autd. ‘Etol ta avaykdlet va Bpi-
OKOVTal TOV TEPLOTOTEPO XPOVO OTnV TIEPLOX TOU ATOPOU TIOU
Bpioketal oe peyaAUtepn andotaon and tn Xtéva. To dTopo 1
TO poplo Qaivetal Twpa arnd Tn pia dkpn Tou BeTIKA POPTIOUE-
vo KkalL and v AAn apvnTikd. Tote Aéue OtL eival mMoAwpévo
(eidva 1.28q).

O mpooavatoAloudg Twv atéuwv 1 Twv Hoplwv e Tov Tapa- Eixéva 1.27
MAvw TPOTIO OTO ECWTEPIKG TOU HOVWTH €XEL WG AMOTEAEOUA oTo 11 PoPTIoUEw XTeva eMkel Ta 0UBETERQ KOpUATAKIA XapTIOU.

—
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Eikéva 1.28 )
(a) Ta nAektpdvia Tou atduou uetaromiovrat mpog T uia Kated-
Buvan. To drouo gaivetat va éxet 10 éva dkpo Tou BETIKA Pop-
Topévo Kat To dMo apvntikd. B) Ta noAwuéva owudtia mpo-
oavatoAifovtal woTe mPOG TN MAEUPd TOU POPTIOUEVOU OWua-
10¢ va Pploketal To avtiBeta poptiauévo dkpo .

( ApaoTtnpioTnTa
Tplye €va pmaldvi pe pdAwvo Ugaopa Kat
mAnoiacé 1o o’ éva Toixo.

Tt mapatpeiq apxikd kat TeNKJ;
Me Bdon toug TPOMoUG NAEKTPLONG MMOPE(g
va epunvedoelg OA0 TO PAVOUEVO;

Eixéva 1.29
ZapA KouAdum (Coulomb, 1736-1806)
[dMog oTpaTiwtikdg 0 omolog eykatéAelye ) OTPATIWTIKY TOU
otadlodpouia ya va apoowlel o emotnuoviky Epeuva. Ee-
0€ TIQ MELpaUQTIKEG BAOELG TOU payvnTiopoU kal Tou OTatikoU
nAekTpLaLOU.
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Eikdva 1.30
Advapn Kouhdum kai améotaon
To pétpo e duvaung oe andotaon a eivat F, oe andotaon 2a
elvat F/4=F|2? kat oe andotaon 3a eivat FI9=F/3*.

€va AKpOo TOU (TO TANOLECTEPO OTNn XTEva) va eppavifeTal OeTikd
@optio Kat gTo AN dkpo apvnTikd (eikdva 1.28pB).

Av anopakpUvoupe Tn xtéva, Ta dTopa 1 Ta uopla enMavépyo-
VTAlL OTNV apxkp Toug katdotaon Kat TéTe o PovwTng mauel va
elval n\ektplopévog. Me autd tov TPOTOo WPropoUpe va gpunvel-
OOUME TG N POPTIOPEVN XTéva TIoU TAPLOTAvETAL OTnNV elKdva
1.27 é\Kkel Ta oudétepa Koppatdkia and xapti ] o oudétepoq Toi-
X0G EANKEL TO POPTIOPEVO WIMAAOVL.

1.5 Noépog Tou Kouhépm

H peAétn Tng @uong eival mpoomdBela dixwg TENOG. ZUVEXWG
0 AvBpwriog B€Tel epwTAUATA, KAVEL TTIAPATNEYOELG, JLATUTIWVEL
unoBgoelg, eAEYXeL TNV opBATNTA TWV UTIOBECEWV TOU [e TN Bor)-
Bela Tou TelpduaTog Kal KataAjyel oe cuprnepdopata. AKoAou-
Bwvtag tnv mapandvw epeuvnTiky dladikacia o MAANOG puUOLKEG
ZapA Kouhdumn (Charles Coulomb) (eikdva 1.29) ueAétnoe ta xapa-
KTNPLOTIKA TNG NAEKTPIKNG dUvaung Kat Katdgepe va Amavinoel
OTO €PWTNUA:

Ano mota ueyéOn kat nmwg e€aptdral To UETPO TNG NAEKTOLKNG
dUvaung mou aokeitat arnd éva PopPTIoUEVO owua Ot éva dAAo;

HAEKTPIKA duvaun Kal anoéotaon

Mrmiopel kavelg va dlarmotwoel KAvovtag amnAég Tapatneroelg
611, étav au&dvetal n andotaon UETAEU SUO QOPTIOUEVWY TWHA-
TWV, N nNAeKTPIK dUvaun eEacBevel. Qotdéoo o Kouldum dev
neplopliomke o ankég napartnpenoelg. Katdeepe va kAvel akpl-
Belg petprioelg kal va dlaTunM®oel T oxEon avdueoa oty nhe-
KTPLWK] dUvaun pe tnv omoia aMnAeridpolv dUO WKPEG POPTL-
ouéveg opaipeq Kal otnv andotaon PeTa&u Twv KEVIPWV TOUG.

O KouAdur, dlatnpwvtag To QOoPTIO TWV UKPWV OPAPWY OTa-
Bepd, dwamiotwoe o6t1, 6tav dumhaciale tn peTa&u Toug amdota-
on, N NAeKTpN duvaun unotetpaniactalétav. Otav n andota-
on Twv opapwv TpmAactdlovral, n nAektpiky duvaun ywotav
evwea QopEq MIKPOTEPN K.0.K. (elkéva 1.30).

AnAadr n nAekTpik dUvapn eival avrioTpoPwg avaloyn pe
TO TETPAYWVO TNG ATIOOTAONG METAEU TWV HIKPWV CPAIPWV.

—
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HAskTpIKn Suvaun Kol ¢optio

O Kouldum mpoorddnoe emniong va dwoel andvinomn oTo epw-
TNUa nwg ennpediel To eopTio kAbe opaipag TNV NAeKTPIKN duva-
pn. Eidape mponyoupévwg OtL 000 AlyOTEPO QOPTIO €XOuv Ol
opaipeg 1600 pIKkpdTEEN eival N nAekTpikr} dUvaun. Mdiota étav
oL dUo opaipeq dev eival QoOPTIONEVEG, eV AOKETAL NAEKTPLKNA
duvaun. O Kouhdum wotdéoo kat og ToUuTtn Tnv mepimtwon dev
TeploploTNKE OTNV TIOLOTIKY TIAPATHENO.

Aprivovtag Aotrdv kdbe popd To Wad GoPTIO OE A POPTIOUEVN
opaipa v Tornobetouoe otny dla andotaon and wa AA\n ¢op-
TIOUEVN oaipa Kal HeTPoUoe TNV NAEKTPIKY duvaun (ewdva 1.31).

Bprke €tol ot1, dtav unodinmAaciale 10 goptio Tng Wag oeai-
pag, n duvaun eniong unodimAactaldtav. ‘Otav unotpinAaciale
TO QopTio, n duvaun unotpimAactaldtav K.0.K. Zupnépave Aormdv
OTL N NAekTPIK dUvaun eivar avaloyn pe To NAEKTPIKO QopTio
KGOe oPaipag kal EMOPEVWG HE TO YIVOMEVO TOug OTaV N amod-
oTacn Twv oeaipwv eivalr orabepn.

Ta oupnepdopara tou Kouhdum ta ovoudloupe vouo tou Kou-
AOUIT yla TNV NAeKTPIK] dUvaun. loxUouv yia QopTiouéva cwuata
Twv oroiwv ot dlaotdoelg eival TIOAU UKPEG OE OXEOM ME TN META-
€0 Toug amdotaon 1 yia popTiouéveg opaipeg. Ta cwuata autd
ovopddovtal kat onuelakd goptia. ‘Etol ouvoyifovtag ta ouprepd-
OopaTa UMoPOoURE va JLATUTIOOUNE TO VOHO Tou KouAdpm wg e8ig:

Eikéva 1.31

To |.!8Tp0, ™G r]ASKTf.'I)Ian 6,uvapnq (F) pe wa orr0|la aAAnAe- Advan Kouldum kar goprio
mdpouv dUo onpeiakd @optia (q; kal gp) €ivalr avaloyo TOU Ay andotaon petafd Twv onueiakidv popTiuv Sev UeTapdMe-
YIVOUEVOU TWV QOPTIWV Kal avTioTpOPwG avaloyo TOUu TETPA- T kat unodimAacidoouue o éva and ta &to, n duvaun umo-
ywvou Tng petafl Toug améortaong (r). dmAaotdcerat.

2t YAwooa twv Mabnuatikwv yYpApoupE:

F=Kq1.2q2
r

To K eivat pia otabepd avahoyiag. H tiur) tng e&aptdral and
To UAkS péoa oto omoio Bplokovtal Ta QOPTIoUEVA CWUATA Kal
andé 1o oUoTnua Twv PovAdwv Tou Xpnouomnolope. H Tt g
oto Algbvég Zuotmua Movddwv yla To Kevd kal Katd TPOCEyyL-

on yla tov agpa eivat:
K =g9-10° N-M" &5\ ¢
=9-10 (o \s

Ta daviopata mou Taplotdvouv TIG duvduelg Tou aockouvtal F1 F2 ‘é-,__
and 1o €va optio ato dM\o Bpiokovtal otnv gubeia mou ouvdE- "\
‘é r

el Ta dUo gopTia. ZUupwva pe Tov Tpito vopo tou NeUtwva yla

T dpdon-avtidpaon, mou udbape otnv Tponyouuevn Té&n, ot duo F1 Bl F

autég BuvAelg xouv avtiBetn gopd Kat ioa pétpa (ekéva 1.32). e 2

ZUupwva pPe To VOPOo Tou KouAdum n nAektplkry dUvaun Tou

aokeftal avdueca oe dUo onuelakd @optia tou 1 C mou Bpi- Eiéva 1.32

okovtal og andotaon 1 m eivat ion pe 9 doekatoppupa N. Auth Ta avriBera éAkovrar kar Ta dpola anwBouvrar

n dUvaun eival ueyaAltepn and To SekamAdolo Tou Bdpoug evég M mertou Slvaun eivar Slavuopatikd péyedog: Exet dieuguvon

oAepkoU TAoiou. Mpopavés To C sival MOAY WeydAn povdda Kat popa. H devbuvon g Bpioketat oty eubeia mou ouvdEel
i e i N } Ta OUo onuelakd goptia. H duvaun éxet popd mpog 0 dMo

POPTIOU Kal TETOW OUVOAIKA POPETIa dev eppavitovral ota QA goprio (shtur Suvayr) dtav Ta goptia sivar avtiBera kat avtt

véueva ™G kabnuepviig Cwrjg. EmumAéov ta meploodtepa OWPA-  fem (anwotiki Sivaun) Gtav ta goptia eivat Guoia.

—
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Eikova 1.33

JTOV KOOWO Twv MAQVNTWY, TWV QOTépWV Kal Twv YaAa&wv
KupLapxouv ot BapuTiKEG OUVALELS. ZTOV KOO0 Twv aTéuwy Kat
WV HOpiwv KUpLapXOUV Ot NAEKTOLKEG OUVALELS.

A |

BN o

Eixdva 1.34
To pmaAdki nAekTpileTal amé emaywyn
H andotaon and ™ pAROO TOU BETIKA POPTIOUEVOU TUHUATOS
™me undAag elvar peyaAtepn and v andotaon Tou apvntikd
popriouévou Turjuatos. H eAktikri duvaun elvat ueyaritepn e
AnwoTIKAG.

Eikdva 1.35
Mdikk ®apavréi (Faraday, 1791-1867)
AyyAog @uokdg. Evag and touq Beuehiwtéq Tou nAektpouayvn-
TOHOU Kat (0wG 0 MO ONUaVTIKGG MEPauaTikes QUOLkAg Tou
190u awwva. Eworyaye Ti¢ éwoteg Tou NAEKTLKOU Kat Tou uayvn-
TikoU mediou, kaBwq Kal Twv SUVAUIKWY YOQUUWY.

Eixéva 1.36 )

(@) H apdptiom ogaipa dev aokel duvaun ota agdptiota opaipidia.
(B) H Betika poptiopévn opaipa aokel anwotikr duvaun ota Betikd

QopTlopva opaipidia.

Ta é€xouv oxeddv (ooug aplbuoug mpwToviwv Kal NAeKTpoviwv,
ondte TO OUVOAIKO (OopPTiO Toug elval pKPOd.

And v AM\n pepld Opwg ot nAekTplk€q duvduelg maifouv
Kupiapxo pOAO OTO OXNUATIONS TwV ATéUWY, Twv poplwv and ta
dtopa, TwV KPUOTAANWY KAl EMOUEVWG OTIQ XNHIKEG avTidpdoelg
kat Ta BloAoylkd ¢awvdueva.

Avti{BeTa, Ta oupdvia cwuara €xouv OAkO gopTio (0o pe TO
uNndév. ‘ETol ol KWoelg Toug mpoodlopifovtal amnd TG BAPUTIKEG
duvduelg Tou avarrtiooovtal HETAEU Toug (eikdva 1.33).

EAZn UETAEU QOPTICUEVOU KCOI OUSETEPOU OWUATOC

Me tn BorBela tou vépou Tou KouAdum umopoUue va Kata-
vorjooupe ylati éva QopTiouévo owpa gAkel éva oudétepo. Otav
nAnoldloupe pia BeTikd QopTiopévn YUdAlvn pdRdo oe éva oudé-
TEPO MUMAAAKL arnd aloupvoxapto (ewkéva 1.34), To Prnaldkl nAe-
KTplletal pe enaywyr). H meploxy g undAag kovtd otn pdpdo
popTifeTal apvnTikA Kat EAkeTal and autv, Ve N TEPLOXT MakpLd
ané T pdRdo popTileTtal BeTikd Kat anwbeltal. Emedry n pdpdog
Bpiloketal MAnolEoTEPA OTNV APVNTIKA POPTIOUEVN TiEPLOX TIapd
otn BeTikd POPTIOPEVN, N EAKTIKA dUvaun eivat peyaAltepn amd
TNV anwoTIKY Kal EMOMEVWG TO MUMAAdKL €AkeTal ard tn pdapdo.

1.6

To nAekTpIKO TEdiO

Mdbape étL n nAektpiky duvaun dpa amd andotaon Xwpeig va
pegolaBel kAmolo UAIKO UETO HETAEU TWV POPTIOUEVOV TWUATWV.
To B0 oupPaivel pe ™ payvnuiky kat I Baputikn duvaun. O
Ayyhog @uolkég Mdaikh dapavtél (ewkdva 1.35), yla va meptypd-
el Tig aMnAerudpdoelg Twv owpdtwv and andotaon, ervonoe
v €vvola Tou mediou JUVAMEWV.

HAEKTPIKA duvaun Kal nedio

H nAektpikry duvaun dpa and andotaon. Meta&u duo @opTti-
OMEVWV QVTIKEIWEVWV avarmtlooovtal NAEKTPIKEG DUVAMELS XwpIg
va pegolael kavéva UAIKG péoo. Ma napddelyud, 0To XWEO Tou
elval kovtd otn ogaipa Uag NAEKTPOOTATIKAG UNXAVAG (CUCKEUN
Me Tn Bonbela Tng ormoiag propoUpe va (poptiooupe NAEKTPIKA
Ha opaipa) Van der Graaft p€pvoupe NAEKTPIKA EKKPEUN.

‘Otav n opaipa ™G unxavig kat tTa oeapidla ota NAeKTPIKA
EKKPEUN} POPTIOTOUV, TOTE OTA OPALP(dla aokeltal nAekTpIkr duva-
pn (eikéva 1.36).

2T0 XWPOo YUpw amd éva QOPTICUEVO CWHa aockouvtal TnAe-

ey

(a)
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KTPIkEG duvdpelg. daivetal 6Tl 0 XWPOG YUpw amnd Kdbe PopTl-
OMEVO OWMa arokTd Tnv €fng WIdTnTa: «2& KABE POPTIOUEVO
owpa Tou TomoBeteltal 0e AUTOV aOKe(Tal NAEKTPIKY dUvauny.
Népe 1éTE OTL OTO XWPO UTApXeL NAEKTPIKO medio (eikdva 1.37).

levikd pIa TIEPIOXH TOU XWPOU OVOUAZeTAl NAEKTPIKO medio,
av aokKoUvTal NAEKTPIKEG dUVAPEI§ 0 KAOE POPTICHEVO CWHA
TIOU QEPVOUME MECA O’ aAUTH.

Me tnv eloaywyr Tng €vvolag Tou NnAekTplkoU mediou n Aokn-
on G nAekTplkAg dUvaung meptypdepetal wg dladkaoia dUo
BnudTwv.

a. MNipw and kdbe PopTiopévo owua dnuloupyeital éva nAeKTPL-
k6 medio.

B. Ta popTiopéva owpata aAnAemdpolv HECW TWV NAEKTPLKWOV
nediwv mou dnpoupyouv.

MNa nmapddetypa o muprivag dnuioupyel YUpw Tou €va NAEKTPIKO
nedio mou aokel NAekTPIk dUvaun ota NAeKTEOvVIa Tou atduou. Avti-
oTolXa Ta nAekTpovia dnuoupyolv NAekTpkd Tedio. To nAekTplkd
nedio Twv NAekTpoviwv aokel NAeKTPIKY] dUvaun OTov Tuprva.

Mwg Ba dlamoTwoouue Qv Oe LA TEPLOXT] TOU XWPOU UMApXEL
(1 OxY) nAektpiké medio;

Apkel va tomoBetricoupe OTNV TEPLOX AUTH €va UKPO (OopTL-
OMEVO OWUa, Yla TTAPAdelya TO POPTIOUEVO CWUATIBIO evdg nAe-
KTPWOU €KKPeUOUGQ). Av umdpxel NAekTpikd medio, Téte OTO QOpP-
TIOpEVO owpa Ba aoknBouv duvduelg Tou Ba To eKTpEYouv amd
NV apxkr 6éon ooppomiag tou (ekkéva 1.37).

Mepiypagpn tou NAEKTPIKOU NESIoU

Mw¢ uropouue va neptypdyouue &va nAEKTPIKS medio;

‘Evag tpdmog eival péow NG nAeKTplkAg dUvaung mou aokel
ota @optia nou Bpilokovtal péoa o’ autd. To PeELOVEKTNUA auTou
Tou Tpdrou eivat étt n duvaun autn eEaptdral and To QopTtio.
‘Oco peyaAUtepo eival To poptio Tou PEpvoupe o’ €va onueio
Tou mediou Té00 peyaAltepn eival kat n dUvaun Tou AaoKel TO
nedlo 0’ autd. Av al\dEel To gopTio, al\dlel kat n duvaun. Ma
va QVvTIETWiooupe TO MPORANUA autd, avalntoupe TPOTIOUG
neplypapng aveEdptnrtoug and TO POPTIO OTO omoio ackeltal n
duvaun. ‘Evag mpwtog tpdnog eival n meptypadr} LECW TOU HEYE-
Boug mou Aéyetal évraon Tou NAekTpikoU mediou. H évraon tou
nAekTplkoU mediou ouvdéetal pe T dUvaun Tou aockeital and to
nedlo oe BeTikd nAektplkd poptio 1 C kat Tn oupPoAifoupe pe
10 E (ekdva 1.38).

— Mmogeic va oxe@beic yrott xatd ) Aertoveyic TV pudv dnuoveyovvToL
YUow Toug Mhentowmd media;

— H »0pdd elvar évog amd tovg onuovtirdteQovs UUeS Tou avBommivou
omuatos. Katd m lertovpyla g dnwoveyeitar niextowd medio. Ava-
Qjtoe TAnEopoies YU cvTd TO MAEXTOLRG TTEOTO ROL VO TO OUVOEOELS UE
T0 NAEXTOORAQOLOYQAPYUCL.

— Avaliimoe xou dhheg wotourée eEetdoels mov v oteiCovrar ot omut-
ovpylor Nhexto@y mediny amd dudpoga avOROmIVO GQYAVA.

Eikéva 1.37
TUpw and 0 popTiopévn opaipa dnuioupyelTat NAEKTOLKO Med(o.
To nAektpikd medio aokel Suvduelg ota PopTlouéva opapldia.
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Eikdva 1.38
Mia avanapdotaon tou nAekTotkou mediou evog onuelakou pop-
tiou péow twv dtavuoudtwy ™G duvaung kat e éviaons. Ta
urAe PBEAN maptotdvouv Ty vtaon Kat Ta KOkkwa T duvaun.
To prikog twv dlavuoudtwy maplotdvel To UETPO NG Evtaon.

ML

» kal Biohoyia kai laTpiki

TUpw and toug éuBloug opyavioHous dnutoupyouvtat NAEKTOIKA
nedla mou ogeidovtat ot Aetroupyla Twv puwv toug. Ot Kap-

—

Xapleg dtabérouv kuttapa nAektpikd evalobnta ta omoia Toug
Sivouv ™ duvatdtta va evronilouv Ta BUNATA Toug aviyveuo-
vTag ta moAU aoBevr) media toug.
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MINAKAZ 1.3
HAEKTPIKA NEAIA KAI Ol AYNAMEIZ MOY AZKOYN
Mnyn nhekTpikol mediou Advaun og N mou aokeital Mnvi nhekTpikol mediou Advaun oe N mou aokeital
oe goprio 1 C, N/C oe goptio 1 C, N/C

Ev80a0TPIK] aKTIVOBOAIQ 3:10° HAIaKO pwe 103
HAekTpIKA KOAGSIA OTITIO0 102 Atudogaipa (katayida) 10*
Padlokipara 10" Mnxavij Van der Graaff 2:108

Kévtpo evdg dwpartiou 3 0 aépag yiverar aywyiog 3108
Eowtepiké Aaunmipa ¢pBoptopol 10 Tw\jvag napaywyng aktivwv X 5:108

30 cm and NAEKTPIKG POAGL 15 Kuttapikr| pepBpavn 107

30 cm and oTePE0PWVIKG 0 Eowtepikd atépou udpoydvou 610"

Aéaun Méwep 102 Erugdvela evég malGpevou aotépa 10
Atudopaipa (kahokatpia) 150 Erugdvela mupriva oupaviou 2:10?"

30 cm and nAeKTPIKY KoupgpTa 250

S

Eixdva 1.39
Avvauikég ypappgs Tou nAektpikou nediou mou dnutoupyettat and
éva onuetakd @optio (a) Betikd kat (B) apvnuikd. Mapatripnoe
Ot o1 duvauIkés ypauues Eexwvouv amd ta Betikd goptia Kat
KkataAiyouv ata apvntikd. (y) Ot duvaukéq yoauués elvat duva-
6v va awbnronomBoly pe Aertéq petalwté kKAwotég Tomobe-
nuéves péoa o€ kaoTopéAato.

HAEKTPIKEC SUVOUIKEC YPOUUUEC

H meptypagr) Tou nAektplkoU mediou otnv elkdéva 1.38 eival
dUoKOAN Kat duoxpnotn. O dapavtél (Faraday) elorfyaye évav o
€UKOANO TPOTIO TepLlypadriq Tou NAEKTPIKOU Mediou, HECW TwV NAe-
KTPIKWV JUVAUIKWOV YPOAUPWY, O OTIO{0G XPNOULOTIOLETal aKOUN Kal
orfjuepa.

Mé€oa oto nAekTplkd medio eAappd avrtikeipeva, yla napddety-
Mo AemTéq PETAEWTEGQ KAWOTEG, dlatdooovral 0e YPAUUES Katd
Tn dlevBuvon Tng dUvaung mou ackeital dvw Touq (eikdva 1.39y).
‘Onou ouykevTpwvovtal TEPIOCOTEPESG KAWOTES, eKel N NAEKTPIKN
duvaun eival loxupdtepn Kat ol Ypauuég eival mukvotepeqg. Emel-
O autéq ol ypappeg deixvouv tn dlevBuvon Kal To HETPO NG
NAEKTPIKNG dUvauNg, TI§ OvOUAZoupe SUVAHIKEG YPAUHPEG TOU NAe-
KTpoU mediou.

‘Qote, av yvwpiloupe TN HOPPNH TWV SUVAUIKWY YPAMUMWY, UMOo-
poupe va mnpoadlopicoupe TN dlevbuvon NG NAEKTPLKAG dUvaung.
Mapatnpwvtag eriong mOoo TUKVEG 1] apalég eival ol SUVAUIKEG
YPOQUMEG UIopoUlE VA EKTIUNOOUUE TIO00 LoXupn 1} aoBevrq eival
N NAeKTPIKY duvaun. Emopévwg, yia va npoodlopiooupe tnv nAe-
KTPWN duUvaun, dev eival amapaitnto va yvwpiloupe amd Tmolo
owua 1 and mola owuata ackeiratr («rmmny€q tou mediou»). Apkel
va yvwpiloupe ™ MOP®N TWV SUVAUIKWV YPAUUWY, dnAadr mola
elval n dlevbuvor] Toug kat éoo mukvég eival (eikéva 1.39q, B).

2V eikéva 1.40 naplotdvovtal ol SUVAUIKEG YPAUMESG TOU NAe-
KTpoU mediou Tou dnpoupyeital oTo XWPo HETAEU dUo avtiBe-
Ta QOPTIOUEVWV TIAPAAMNAWY PETOAIKWOV TIAaKWv. ‘Eva Tétolo
ouotnua ovopdletal emninedoq nukvwtig. Mapatnpriote Ot pe
eCaipeon v meploxr) Twv AKpwv oL SUVAMULIKEG YPAUUEG elval
euBeleg, mapdAAnAeg kal loanéxouoeq. ‘Eva té€tolo mnedio €xel ota-
Bepr) €évraon kat Aéue 4Tl eival opoyevég. To opoyevég medio
aokel v Bla duvaun oe éva NAEKTPIKO PopPTio oe omolodnimote
onuelo Tou Kat av To TOTIOBETIOOULIE.

—
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{ Eixéva 1.40
(a) Zxnuartiky avanapdoTtaon Twv SUVAUIKWY YPQUUWY TOU nAe-
KTotKoU mediou evog emimedou mukvwrr. (B) Aobntomoinan twv
SUVAUIKWY YPaUUWY TOU nAEKTpIKOU mediou emmédou mukvwrr
e 0 PonBea Aemrwv peta EWTwy KAWOTWY TOMOBETNUEVWY OE
KaotopéAato.

(B)

HAEKTPIKN 6wpakion

2V ekéva 1.41 napiotdvovral ol SUVAWIKEG YPAUUEG TOU NAe-
KTPIKoU mediou mou dnuioupyeltal oto Xwpo PeTa&U ulag (opTl-
ouévng TAGKAG Kal evog avtiBeta QOPTIOUEVOU PETAMIKOU KUA(v-
dpou. Mapatnpnote OTL 0TO E0WTEPIKO TOU UETANMKOU KUAvdpou
ol KAwOTEG dev dlatdooovtal, yeyovog mou onpaivel 6Tt dev undp-
Xl NAekTplkd Tedio. Autd ocupPaivel YEVIKA OTO E0WTEPIKO TWV
aywywv. Aéue OTL ol aywyol Owpakifouv Tov £0WTEPIKO TOUG

XWPOo arnd Ta nAEKTPIKA Tedia Tou undpxouv otov eEWTEPIKO Eikova 1.41
, HAekTpikn Bwpdkion
XWPO. 370 €0wtepKO ToU ETaMIKOU KUAIVSpOU Oev undpxet nAEKToKG
nedlo.
\)olKﬁ

O

Kai Bioloyia

'EEIIIIIIE ]

AUVAUIKES YPAUUES TOu nAekTpkoU Tediou mou dnpoupyeital and dUo avtiBeta QopTia (KOKKIVO Kal MITAE):
(a) ZupBoAkr) avamapdataon.

(B) AwBntormoinon and HeTAEWTEQ KAWOTEQ 0 KAOTOPEAQLO.

(Y) Mepikd Cwa napdyouv éva tétolo medio WoTe MEoWw auToU va avixvelouv KovIvd avTikelpeva.

glKn

> kai kadnpepiviy Twn kai Texvoloyia

D

Kepauvog kal nAekTpiki Owpdkion

To apd&wua evédg autokiviitou eival HETAAIKS. Emopévwg Bwpakilel To eow-
TepPkd Tou amd ta eEwteplkd nAektpikd Tedia. ‘Etol étav €vag kepauvog
TIAATTEL TO AUTOKIVNTO, eV OTO EEWTEPIKO XWPO UTAPXEL €va LoXUPOTATO NAe-
KTPlkS Tedio, oTo eowTteplkd dev undpxel Tedio, ondte ol emPBdreq dev Kiv-
duvelouv.

Znépov xan oxediaoe ™V ovrotolion Tov QUTOXLYHTOV HE TV ewovo 1.41.
E&ijynoe avtd mov ovufaivet.

Mrnogeic va avagépels dAles epaouoyés s nlextouxrc Owodxions,




kef0l.gxd

11-09-2007 15:20 ™AI)%-28

OYZIKH " TYMNAZIOY

—p—

Eikdva 1.42
To gopriouévo opapidlo Poloketal péoa 0to nAekTpikd medio
rou dnutoupyeltat uetatu Twv méAwv TG NAEKTPOOTATIKIG UnXa-
viic Wimshurst. To opaipidio kwveftat kdtw and ™ dpdon me
nAeKTPIKIG OUvaung.

Eikdva 1.43

la va mAnotdooupe To0 BeTikd PopTlouévo opaipidlo otnv eni-
ong Betikd poptiauévn ogaipa, ackodue duvaun F; lon kat avti-
Betn ¢ anwotikig duvaung F, mou aokel n ogaipa oto ogar-
pidio. (a) H ddvaun F, napdyet €pyo mou eivat ioo e ™ duva-
UK NAEKTOIKI} evépyela mou Exet T opatpidto otn Béan A. (B)
Av 10 ogaipidlo To TonoBetrioouue otn ogaipa, Téte auédvetat
10 POopTio ™G ogaipag kaBwg Kat n duvaiki} TG evépyela.

HAEKTPIKO NESIO Kol EVEPYEIQ

O€toupe oe Aettoupyia pia nAektpootatikny unxavr) Wimshurst
(unxavry n omoia mpounBelel NAekTPKA PopTia) omdte ot duo
METAN\IKEG opaipeg (TOAOL) PopTiCovTal Kal 1 Hia anokTd BeTikd
@opTio, evid N AAMN apvntikd. MAnoldloupe To BETIKA POPTIOUE-
Vo opalpidlo evdg nAeKTPIKOU EKKPEPOUG OTOV £TONG BETIKA pop-
TIOMEVO TIOAO TNG MNnxavrg (eikdva 1.42). Mapatnpolue OTL Kivel-
Tat andé Tov éva MOAO TNG UNnxavig mpog Tov AANo.

Mwe Ba uropouoaue va epUNVEUCOUUE QUTO TO PALVOUEVO XPN-
OlUOTTOLWVTAG TIG EWOLEG TNG EVEPYELQG KAl TOU NAEKTPLKOU Tediou;

MeTta&U Twv dUo méAwv TG unxavrg Wimshurst dnuioupyeitat
nAektplkd medio. To QopTiopévo oPalp(dlo Tou ekkpepoUg Bpi-
oketal péoa o’ autd. To nAekTPIkO Tedio aokel dUvaun oto ¢op-
TIopévo oaipidlo. To QopTiouévo ogalpidlo Kiveital. Emopévwg
QAroKTd KIvNTIK evEPYela.

MNwpiCoupe duwg OTL n evépyela dev napdyetal and to Undév,
aM\d petatpénetal and T pia Hopery otnv AAAn.

A6 rola HopPr) EVEPYELQG TTPOEKUWE AOLITOV 11 KIVITIKY) EVEQYELA
ToU OoQalpldiou;

ApoU To QopTiouévo opalpidlo Bpioketal YEoa OTO NAEKTPIKO
nedio, aokeltal 0’ autd nAekTplkr) duvaun. Emopévwg €xetl duva-
MIKr} evépyela Tiou TNV ovoudloupe NAEKTPIKN SUVAIKA eVEPYEIQ.
Mowa eivat duwg n mpoéreuon g evépyelag tou opalptdiou;

Ag BuunBoulpue 4ti, yla va avuPwooupe €va owPa oTo BapuTti-
k6 medio ™Q yng, ackoUpe duvaun. To €pyo autnig g dUvaung
elval 0o pe TN Suvauikn evépyela TOU AMOKTA To cwpa. Mapod-
pota, yia va mAnoldooupe TO POPTIONEVO aPalpidlo oTov duola
POPTIOUEVO TIOAO TNG MNYavng, anateital va ackrjooupe duva-
pn. To €pyo autig g duvaung eivat {00 pe TV nAekTPIKr) duva-
MIKA evépyela Tou amoktd To opalpidlo oe kdmolo onuelo tou
nedlou (ekdéva 1.43).

‘Eva @optiopévo owpa dnuioupyel nAekTplkd medio oTo XWPOo
mou To TePIBANAeL. Ta va @optiotel duwg To cwa, Ba Tpénel
va petagepbel o' autd oplopévn ToodtnTa NAEKTPIKOU (popTiou.
Av Tpipoupe éva umaldévi pe PAAvo U¢aoud, TOTE TO MUMAAdvL
QopTiCetal apvnTikd Adyw TG HETAPOPdg nAektpoviwv amd To
Upaopa. Ta nAekTpOVIa OPWG TIOU  UETAPEPOVTAL APXIKA OTO Jma-
AOVL aokoUv anwoTIKEG JUVAUELG OTa vEQ NAEKTPOVIA TIOU €PXO-
vTal va mpootebolv o’ autd. MNa va umepviknBouv autég ot duvd-
Helg, Ba mpénel va aoknBouv ota nAektpdvia Kat eEWTEPIKEG duva-
Melg, ya mapddetypa pEow TNG TPWRNG. MEow Tou €pyou autwv
TwV JUVAPEWY TIPOOPEPETAL EVEPYELD OTA NAEKTPOVIA.

Tt yivetar auti n evépyela;

AmnobnkeUeTal WG NAEKTPIKY) DUVALIKY) EVEQYELD OTO (POPTIOWE-
VO owpa 1 e AAa Adyla oto nAekTplkd medio mou autd dnpi-
oupyel.
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» XpnolJormoinoe Kal EPAPHOCE TIG EVVOIEG TIOU EUAOEG:

HAekTpIkr dUvapn Kal nAeKTPIKG PopTio

Na oxnuatioelq mMPOTACELG XPNOLUOTOIWVTAG TIG €VVOLEG: NAEKTPLOMEVO OWHA, NAEKTPIKY dUvaun, nAe-
KTPIKO E€KKPEWUEG, NAEKTPIKO POPTIO.

Na meptypdyelg dUo @aivépeva mou mpokalouvtal and NAEKTPLOUEVA owUaTa.

Na oupmAnpwoelg TIg AEEELQ Tou Aelmouv amd To MAPAKATW Kelevo €10l WOTe Ol MPOTACELS TIOU TIPO-
KUTTouv va elval emotnuovikd opbéq:

a. Meta&U dUo QOPTIOUEVWY CWUATWY aoKelTal efte ........ duvaun efte ........... duvaun. Auo QopTiouéva
owpara aAnAemidpolv Xwplg va Bplokovtal anapaitnta oe ........... METAEU TOoug. H nAektpikr duva-
pn dpa argd ..........

B. Ztn @uUon eppaviovral dUo €idn QOPTIOUEVWY TWUATWY, TA .oovvevevveeeennnne... KAl TA .......... QopTIOPEVA.
AUO o POPTIOUEVA owuata anwboulvtal, evw dUOo ........... POPTIOUEVA owpaTa ENKovTal.

3TIG TAPAKATW £PWTAOELS VA KUKAWOELG TO YPAUUA TIOU aVTLOTOLXE( OTn OWwoTr andvinon:

A. Ta dtopa eival nAektpikd oudgtepa ylati arotehouvtal and (coug aplBpolq MPWTOVIWY Kal NAEKTPO-
viwv Tou

a. dev €xouv nAekTplkd PopTio Y. €xouv avtiBeta NAEKTPIKA popTia

B. éxouv TO (Bl0 NAekTPIKO POPETIO d. elvat A\tydtepa amnd ta verpdvia
B. H @dption pe tpPr emtuyxdvetal pe petagopd

a. pévo mpwtoviwy Y. Kal MpwToviwv kal nAeKTpoviwv

B. pévo nAektpoviwv 3. pévo vetpoviwv

. TpiBoupe Woxupd ua pdpdo amd eRovitn pe éva peta&wtd 1 pAAAvo Ugacpa. To ¢optio mou Ba
anokKtioel n pdpdog eivat:
a. pepikd Kouhdum (C) Y. MEPIKA ekaToupuplootd tou KouAdum (C)
B. pepikd x\ootd tou KouAdum (C) 3. HePIKA dloekaToppuplootd Tou KouAdurm (C)

Tpomol NAEKTPIONG Kal N HIKPOOKOTMIKY €PMNVEia Toug
Na meptypdyelg dUo NAEKTPIKA QalvOpeva Kal va Ta OUVOETELS e TOUG TPOTIOUG NAEKTPLONG.

Mola dpyava ovopdlovral nAektpookdma; Na meplypdyelg ta kupla pépn amd Ta omoia aroteAeiral
€va NAEKTPOOKOTIO [E KvNTA QUAAQ.
Na oupmAnpwoelg TG AEEELG Tou Aelmmouv amd To MAPAKATW KEleVo €TOL WOTE Ol MPOTACELS TIOU TIPO-
KUMTouv va eival emoTnuovikd opBEg:

a. Otav Tp(Boupe dUO ............ OUJBETEPA OWUATA UETAKIVOUVTAL ...vevveencencrncvrveenans aré to éva ato AAAo
KAl TO OWHATA QOPTICOVIAL ..vvvvveeecieiieieeeineene ‘Otav ayyEoUuUe HE EVA ..ivviiiiiiiiiieeeies owua éva
NAEKTPIKA OUDETEPO OWHA, TOTE AUTO POPTICETAL HE ..ooovvvvviereeeriiveennen €idog @opTiou.

B. Otav éva UANIKO gopTiZetal e emagry oe OAn TOU TNV EKTAOT TO OVOUACOUME .....ovvvveeernnvineeeannnns , EVM
otav @opTiletal HOVO TOTUKA TO OVORACOUHE ....evveveeeeeievineeaneen, To mMAaoTiké Kat To YUaAl eival
............................... , VO TA METAAAA €VAL ..ovveveeiiiiiieiieeeeiieeee. OU e, ETUTPETIOUV TNV
K(vNon TWV QOPTIOUEVWV CWUATISWY OTO E0WTEPIKO TOUG, EVW Ol ..ocovvvvveeeeenviieeineanns OXL.

2TIG TAPAKATW EPWTNOELG VA KUKAWOELG TO YPAUMA TIOU avTtloTolXel oTn owotr andvinon:
A. TpiBoupe pa YudAivn pdBdo pe peTa&wtd Upaoua. H pdRdog qoptiletal BeTikd LT
a. TPe POPTIOUEVA owuaTidla and tnv atudéopalpa
B. peTagépbnkav mpwtdvia and To UPaoua otn PARdo
Y. MeTapEpbnkav nAektpdvia and tn pdpdo oto Ueacua
O. Ta nAekTpdvia NG PARdoU peTatpdrmkav Adyw Tng TEPRNG oe TPwTovLa.

—



kef0l.gxd

11-09-2007 15:20 ™AI)%-30 (E

OYZIKH " TYMNAZIOY

10.

11.

12.

13.

14.

15.

B. AUo povwuéveg PeTaNIKEG apaipeg €xouv gopTia 2 uC kat 3 uC avtiotoxa. Tig PEpvouue Oe ema-
PN Kal TIG ATTOUAKPUVOULE, TIPOTEXOVTAG VA TIAPANEVOUV NAEKTPLKA AmMOpoVWUEVEG amd To TEPIRAN-
Aov toug. Me Bdon tnv apxr dlatPNoNg Tou NAEKTPIKOU POPTIOU PETA TNV €MAPI) TOUG OL OPA(PE]
éxouv qopTtia avrioTolxa:

a. 2 uC kat 2 uC, B. 1 uC kat 4 pC, y. 5 uC katr 1 pC, d. 3 uC kar 3 uC.

Tt evvooupe pe TN epdon: «To oUVONKKO popTio dlatnpeital otabepd»; Na XPnoLUOTIOOELG OXETIKA TIapa-

delypara.

Tt evvooUpe pe TN @pAon: «To NAEKTPIKO Qoptio eppavifetal oe kBAvta»; Na XENOIOMOIoElS OXETIKA

napadelypata.

O N6pog Tou KouAdum kai To NAEKTPIKO TEDIO

Na oupmAnpwoelg TG AEEeLg TIou Aelrmouv amd To MAPAKATW KEINEVO €TOL WOTE Ol MPOTACELS TIOU TIPO-
KUTTouv va eival emotnuovikd opbéq:

a. Z0pewva e To VOUO ToU KOUAGUTT TO HETPO TNG vevvvreeeeeannnene. dUvaung mou mpokUrTel and TNV aAAn-
Aemidpaomn U0 ONUEIAKWY POPTIWV EVAL ..ocooeeeienns TOU YLVOUEVOU TWV QOPTIWV Kal avTloTpOpwg
AVANOYO TOU ....oovvvvveneeee. NG MeTa&l toug amdotaong. Ta dlaviopata mou maplotdvouv TG duvd-
MElG BploKovTaAl TNV ..vvvvevevveveee. TIOU TA OUVOEEL

B. Otav 0’ éva XWPO ACKOUVTAL ....c..ceveernenne. AEHE OTL OTO XWPO UTIAPXEL EVA .ooeovvniiiiannens OUVAUEWV.
MNipw amnd éva owua Tou Exel NAEKTPIKO POPTIO UTIAPXEL ..oocvevvvvvveennes nedio.

Y. Otav o’ éva medio ol duvapikég ypauuég eival eubeleq mapdAnAeg kal loaméxouoeq to medio €xel
..................... gvtaon kKat Aéue OTL eival ..........c.cc...... 2TO EOWTEPIKO TWV AYWYWV Oev UTAPXEL
..................... nedio. Aéue OTL oL AyWYOl ..................... TOV EOWTEPIKO TOUG XWPO aAMd TA NAEKTPIKA
nedila mou urdpxouv otov eEWTEPLKO.

AUo BeTikd popTiouEveg opaipeq TomoBeToUvTal OE [l OPLOUEVn andotaon HeTa&U Touq. Na xapaktn-
ploelg pe = TIG MPOTACELG TWV OTOIWV TO TEEPLEXOMEVO elval €MIOTNUOVIKA 0pBO Kal e A QUTEG TOU TO
mepleXOPeVO Toug eival emoTnUovIKA Aaveacopévo.

a. Ot nAekTpIKEG DUVAELG TIOU aoKouvtal PETAEU Twv oPAPWVY elval AMWOTIKEG.

B. To u€trpo TG dUvaung Tou aokel n MPWTN opaipa otn deltepn eival (00 pe To PETPO TNG duva-
uNG TIoU aokel n deltepn oTNV TPWTN.

‘Otav au&nooupe tnv andotacn PeTa&y Twv oealpwv, oL duvduelg augdvovrat.
‘Otav Pelwoouue TNV andotaon TwV oPAlPWV OTO o0, ol duvduelg TeTpanAactdlovral.
‘Otav dumAactdooupe TIG AMOOTACELS TWV OPAIPWY, Ol DUVALELS TIAPAUEVOUV OTABEPES.

. Otav dmhaotdooupe To0 QoPTiO TG Mlag opaipag, ot duvdpelg dmhactdovral.

~N g e oo

‘Otav dumhaoidooupe 1o GopTio Kal Twv dUo opalpwy, ol duvduelg TeTpanAactdlovral.

M\noiaoe pa @optiouévn pdRdo ot UKpd opalpidla amd PeNCON Tou elval agodptiota. Ta opalpida
é\kovral and ™ pAdpdo. Mpoomnddnoe va epunveloslg To eawvouevo autd ouvdudlovtag: a) TG WBL0TN-
TEQ TOU NAEKTPLIKOU PopETIOU, B) TO UNXAVIOMO NAEKTPLONG ME emMaywyn Kal y) To vOpo Tou KouAdpurt.
Me Tmoloug TPOTOUG UMopoUlE va TEPLYPAWOUNE TO pawvouevo tng aAnAemidpaong dU0 POPTIOUEVWV
owudTwy;

Moleg mMAnpopopieq Uropeiq va mdpelg yia €va nNAeKTPIKS Tedio av yvwpllelq ™ Hopdr] TwV SUVAUIKWOV
TOU YPOuuwy; Me 1olo TPOmo UMopelq va avrtAfoelg autég TG MANPOPOPIES;

EQApHOOE TIC YVWOEIC OOU Kal YPAYE TEKUNPIWHEVEG ATAVTHOEIG OTIC EPWTHOEIG TTIOU OKOAouBouv:
HAekTpiky dUvapn Kai nAEKTPIKG PopTio

Mwg prmopelq va Kataokeudoelg €va nNAEKTPIKO EKKPEUEG; e TL Ba gou Xpnolueloel;

Mwg uropelg va dlarmotwoelg av n NAEKTPIKY duvaun eival Bla 1 dlapopeTikr and T payvntiknd; Moo
elval To amotéheopa TG €peuvag;
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mdéoa €idn nAekTPIKWY PopPTiwv umdpxouv otn ¢uon; Me mola emxelpripata 6a punopoloeqg va Teloelg
Kdmolov yla v opBdtnTa tng amndvinong oou;

2e a epnuepida dlapdlelg OtL €vag emoTtrpovag avakAAuye KAMolo UNKO To omoio peTd amd TePn
€\Kel kal TIG U0 JLaPOPETIKEG PABdoUG TIq ekévag 1.5. MNwg Ba oxoAialeq auth Tnv avakoivwon;
Mou Baoifetal n PETEPNON TOU NAEKTPIKOU (POPTIOU TIOU €XEL €va POPTIOUEVO OWQA,;

Mwg ovoudlovral Ta SLaPOoPETIKA €idn NAeKTPIKWY PopTiwv; H ovopacia ekppdlel KATIOLO XAPAKTNPLOTL-
KO TOou nAekTplkoU PopETiOU;

Mowa eival n oxéon avdueoa OTo NAEKTPIKO POPTIO TWV MPWTOVILV Kal Twv nAektpoviwv; Mati Ta dro-
Ma eivat nAekTplkd oudETepa;

AlaBETelg a yudAivn pdpdo mou Tnv €xelg gpoptioel pe peta&wtd Ugpaopa. Mwg Ba Bpelg av éva dyvw-
OTO (POPTIONEVO OWUA elval BeTIKA 1] apvnTIKA POPTIOUEVO;

Molwa eivat n povdda ¢optiou oto S.I.; Mwg ouvdéetal e To PopTio evog NAeKTpoviou;

Mwg oxetiCetal To NAEKTPIKO POPTIO €VOC OWUATOG e TOV aAPOUd TwV NAEKTPOVIWV TIOU PETAKIVIBNKAV
and 1§ mpog auts;

Ta owuata A, B, I kat A sivat poptiopéva. To A élketal and 1o B, To B éAketal and 10 I, eved Ta I
Kat A anwBoulvrtal UeTAEU Toug. Av yvwpiloupe OTL To A eival BeTIKA QOPTIOUEVO, va BPEIG TO £(B0g nAe-
KTPWKoU (opPTiOU TwV UMOAOIMWY CWUATWV.

Tpomol NAEKTPIONG Kal N UIKPOOKOTIKY E£PMNVEIa TOoug

OL évvoleg nAéktplon kat eoépTion eival Tautéonueg 1 dSLapopeTIKEG; Na SIKAlOAOYNOELG TNV Andvinor)
oou.

‘Eva avtikeipevo @optitetal apvntikd. MNpoondbnoe va epunveloelg autd To Ppawvouevo Bewpwvtag OtL
n @option opelletal oe petakivnon nAektpoviwv. Me avdhoyo tpdmo epurjveuce n dladikacia pe tnv
omoia amokTd BeTikd popTio.

TpiBelg peta&U toug dUo owpata A kat B ondte ta owpata goptifovrat. Tt Ba €npemne va yvwpilelg ya
va TPoPRAEYPELG TIOl0 owua Ba amoktAoel BeTIKG Kal TIOl0 apvnTIKG PopETIOo;

Xpnowomnoinoe tov mivaka 1.2 Tng oeAidagq 17 kal mpoadldploe TO €(d0G TOU POPTIOU TIOU ATIOKTA Hla
YUAAVN pdRdog av tnv TpiYelg pe Upaoupa amd a) aupfavro kat B) peTd&l; Na €Enynoelg To ouumépa-
oud oou.

Me pia mAaoTikr] oakoUAa TpiBelg wa PeTaliky ogpaipa. Alariotwvelg 6Tl n oaipa goptiotnke BeTIKA.
Moo eival To €(dog Tou NAekTplkoU QOPTIOU TOU AMEKTNOE N GakoUAa peTd Tnv TPPN; Mg epunvelelq
TO Qawvouevo auto;

AlaB€telg dUo Bleq peTalkég opaipeg. H pila €xel Betikd goptio +10 uC kat n dNAn eivat oud€tepn).
Tig Qépvelg oe enapr] PETAEU TOUG KAl OTn CUVEXEWD TIG ATOUAKPUVELS. a) lMolo eival to €idog kat n
moodtnTa NAeKTPIKoU QopTiou kdBe opailpag peTd Vv enagr] toug; B) Na SKAloAoyroelg TNV andvin-
ory oou.

Me €va apvnTikd QOPTIOUEVO avTIKE(pevo ayyilelq To dloko evog nAektpookomiou. Tt Ba mapatnEroelg
ota QUANa Tou nAektpookortiou; Mwg eEnyeic autd mou cupBaivel;

MAnotdlelg oto oTEAEXOG EVOG NAEKTPOOKOTIOU, XWPEIG VA TO AKOUMTNOELS, [ia BETIKA QpopTIouévn pdpdo.
Mapatnpeig dTL Ta GUANA Tou nAeKTpooKoTiou avoiyouv. Mpoomndbnoe va epunveldoelg autd To Gavo-
pevo. T Ba mapartnpoloeg oTnv Meplmtwon mou n pdRdog Mtav apvntikd gopTiouévn; EERynoé To.
2Uvdeoe TO UETANNIKO BlOKO evAg NAEKTPOOKOTIOU e TO €3apog HEOow evog oUPUATOG Kal TANoiace oto
Sloko pla apvnTikd @opTlouévn ogaipa. Tt Ba mapatneEnoelg Kal nwg To e&nyelg; Tt Ba oupBel av aro-
MaKpUVEL TN ogaipa a) Ye To oUppa ouvdedelévo; B) agou armoouvdEaelg To oUpua amnd To NAEKTPO-
okéro; EERynoé to. Me Bdon to mapandvw melpapa uropelq va cuunepdvelg av évag aywyog eivat
duvatdv va @opTioTel e enaywyn 1 Oxy;

Mia Qoptiopévn xtéva €AKel WKPA KopudTia xapti 1 pia Aerm) oAERa vepou. Na epunveuoelg Ta duUo
Qawvépeva eMoNUaivovtag TiG OpoLOTNTEG TOUG.

—
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23.

24.

25.

26.

27.

28.

TpiBelg éva pmaldévt pe pdMvo Upaopa kal to mAnoldlelg oe €va toixo. Mapartnpeiq 61t To pmaldéve
apxiKa koANdel atov Toixo, al\d petd and Alyo méptel. EEynoe pe BAon touq TpOmoug NAEKTPLONG OAN
™ Jdladikaoia.

‘Evag @oitnmq oto epyactriplo g Ploloyiag toxupiotnke Ot «To popTio evdg POPTIONEVOU Hopiou
META and péTpnon mpogkuPe Ot eival 4:107'° C». Mmopeig va amodei€elg 6Tt n mpdTaon auth dev uro-
pel va eivar aAnbnig;

Me Bdon to yeyovdg OTL n pOPTION TWV CWHATWY OPelleTal O MPETAKIVNON NAEKTPOVIWV TWG Ba epun-
veloelg a) tn dlatipnon kat B) tnv KBAvTwon Tou nAekTplkoU (opTiou;

O N6pog Tou KouAdum Kail To NAEKTPIKO TEdIO

Me Tolo Tpdro WPMopelc va cuprnepdvelg av o’ éva Xwpo utdpxel NAEKTPIkO Tedio dtav dlabételg éva
NAEKTPIKS EKKPEUEG TOU OTIOlOU TO OPAIPIdLO elval NAEKTPIKA POPTIOUEVO;

Na oxedldoelg TOLOTIKA TIG SUVAUIKEG YPAUMES TOU NAEKTPLIKOU TIES(OU TToU dNULIOUPYELTAL OTO XWEO UETA-
EU dUo avtiBeta QOPTIOUEVWY TIAPAANNAWY HETAANKWV TIAGKWV.

2T0 NAekTPIKS TEedio ToU dnpioupyeital YUpw amd éva QopTIoNEVO owua amnobnkeletal evépyela. Mota
elval n mpogéheuon autig TG eVEPYELAG;

Dépvelg oe ena@r) To oPpalpidlo evdg NAEKTPIKOU €KKPEPOUG WE Tov €va TOAO uiag unxavrg Wimshurst
(eiéva 1.42). Mapatnpeiq 61l To CoPAPBIO Kiveltal and Tov éva MOAo NG pnxavig otov dAlo. lMoleg
and TIG TMAPAKATW TPOTACELG eival owoTEg; Na TEKUNELWOELG TNV eMmAOY) TOoU.

a. To opaipidlo eivar popTiouévo Kal Bploketal péoa oTto NAEKTPIKO Tedio Tou €xel dnuioupynBel peTa-
EU Twv TMOAWV TNG HNXAVNG.

B. H nAekTtplkr) duvapulkn evEépyela Tou opalpldiou UETATPEMETAL OE KIVNTIKN.

Y. To opaipidlo Kiveital ylati mdvw Ttou ackeftal To Bdpog Tou Kal 1 duvaun amd To VrAPA TOU EKKPE-
poUg (Tdon Tou vruatog).

O. H nAektplkry duvaulkr) evépyela Tou ogalptdiou eival (on pe to €pyo Tng dUvaung ToOU aokeltal oto
oQalpidlo yla va MANoLAcel oTov Ouold POPTIOUEVO TIOAO TNG PNXAVIG.

ONOR. . WiKO

O No6pog Tou KouAdpm Kai To NAEKTPIKO TEdiO

AUo petal\ikég opaipeg A kal B elval goptiopéveg pe goptia -1 uC kat +4 uC avtiotolxa. Ta kévrpa
Toug Bpiokovral og amndotaon 2 m. Na umoloyioelg kal va oxedldoelg (oe Kowd oxnua) tn duvaun mou
aokel n pla opaipa otnv AAAn. Mnopeig va ouvdéoelg autd mou oxediaoeg e Tov TPito vouo tou Neu-
Twva Tou JIBAXTNKEG OTNV TPonyouuevn TAEN;

Ta kévtpa dUo HIKPWV POPTIOUEVWV aPalpwv améxouv 24 cm. Ot opaipeg €Akovral pe duvaun tng omoi-
ag 1o pétpo eivat 0,036 N. e méon andoraon mpénel va tonobemBolv ol opaipeq wote n dUvaun pe
v omnoia €Akovtal va yivel 0,004 N;

Mikpr) X@Akivn opaipa €xel @optio +3,2 HC. H xdAkivn opaipa anwbel pia emniong Qoptiopévn owdnpévia
opaipa pe duvaun pérpou 6,4 N. MNéoa nAektpdvia mpénel va petapepbolv and tn xAAKvn opaipa wote
n duvaun va yiver 3,2 N;
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NEPIAHWH

Ol NAEKTPIKEG DUVAUELS TWV CWHATWY TeplypdpovTal e TNV évvola Tou NAEKTpIKoU QopTiou.

OL NAeKTPIKEG DUVAUELG elval elTe eAKTIKEG €iTe AMWOTIKEG. 2T @UON UMdpXouv uévo dUo &idn nAektpl-
KWV QopTiwv: To BeTIKS Kal To apvnTikd. Ta dpola opTIopéva owuata anwbouvral YETAEU Toug, evw Ta
avtibeta €Akovral.

Ta dropa arotelolvrtal and Tov Muprva Kat and nAektpdvia. ZTov muprva urdpxouv mpwTdvia Ta oroia
€xouv BeTIKO PopTi0. To NAEKTPOVIO EXEL APVNTIKO POoPTIO (OoU UETPOU UE Tou TpwToviou. To BeTIKA pop-
TIOMEVO OWHA €xel ENAEIUUA NAEKTPOVIWY, eV TO APVNTIKA QOPTIONEVO OWUA TEPIooela. 2ZTO NAEKTPIKA
OUJETEPO CWHA O APlOUOG TWV MPWTOVIWV LooUTAL HE TOV apPOPO TWV NAEKTPOVIWV.

Ta owpara nAektpifovral Pe TPEG TPOMOUG: TPLRN, enaer, enaywyr. Ooo meploodtepa NAEKTPOVIA TIPO-
oteboulv 1) apaipebolv and éva oudETEPO OWUA TOOO TIEPLOOOTEPO POPTIO Aue OTL AUTO ATOKTA.

e KABe QuOlkn dladlkacia To TUVOANKO NAEKTPIKO popTio dlatnpeital otabepd.

To nAektplkd Qoptio kABe owuatog ep@avifeTal MAvtote wG TIOAAMAACLO TOU OTOLXELWDOUG POPTIOU TOU
MPWTOVIOU 1] TOU nAekTpoviou.

H nAektpikry dUvaun mou aockeital HETAEU dUO ONUELOKWY PoPTiwV €xeEl UETPO TOU elval avdAoyo TOuU YLvo-
Hévou TwV QopTiwv Kal avTliotpdPwsg avAiAoyo TOU TETPAYWVOU TNG METAEU TOUuG amdoTaong.

Mia Teploxry ToU XWPEOoU ovoudZetal NAEKTPIKO Tedio, av ackouvtal NAEKTPIKEG SuvAuelg oe KABe QoPTL-
OMEVO OWUA TIOU PEPVOUNE pEoa O° autrv. To NAEKTPIKO Tedio TEPLYPAPETAL UE TIG SUVAUIKES YPAUUEG.
Kd&be @optiopévo owpatidlo mou BplokeTal péoa oe NAeKTPIKO TEdio €xel dUVApIKY] eVEPYELQ.

BAZIKOI OPOI
HAekTplkry dUvapn HAékTplon e emagr| HAékTplon e emaywyn
HAektplkd @optio Mpwtoévio HAektpikd medio
HAekTplOpévo owua HAektpdvio AUVAUIKEG YPAUUES
®opTIOUEVO TWPA 16v HAeKTPIKY] SUVAIKY| eVEPYELA
HAEkTploN He TPIRN EAelBepa nAektpdvia
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PILOIKEPAATIOIAUTO}

® OIABEIGTIEIV AN AEKTPIKOIPEU I TIK AL
1T GIO XETLCETA NI ERTO N AEKTPIKO PO PTLOIKARTO N AEKTPIKORTEO O

@ OaliabelGyIairoUGIayWYoUGKAITOUGIHOY.MTEGTOUINAEKTPIKOUIPEUIATOG

® OV VWPICEIGITIELVATNAEKTPIKOIKUKAW I aiKal
DAt aBEIGVAXEIPIGECAIATTAUNAEKTPIKAKUKAWHATA:

OaI0PIOELG TNYAAVIIOTAGH EVOG AYWYOU KAl
DaIOIEPEUVNGELG TOUGITAPAYOVIEGIATTO TOUGOTIOI0UG ecapTatrals

B



kef02.gxd

10-09-2007 16:02 ™Al,%-35 N

KE®AAAIO 2

HAEKTPIKO PEYMA

HAEKTPIKO PEYMA KAI ZYT'XPONOZ MOAITIZMOZ

JUOKEUEGQ OMWG O NAEKTPIKOG AQUMTAPAG, O NAEKTPIKOG QVEUL-
otipag, o NnAekTplkdg Bepuooipwvag, To NAekTpikd Yuyeio, n
TNAEOPAON, O NAEKTPOVIKOG UTIOAOYLOTNG, TO NAEKTPIKO TPEVO, TO
PWTOTUTIKG HUNXAVNHA, O NAEKTPOMAYVNTIKOG Yepavdg €Xouv €va
KOWVO XAPOKTINPELOTIKG: Yla va AEITOUPYrioouyv, TIPEMEL va TIg dlap-
péel NAEKTPIKO pelpa (eikéva 2.1).

Tt evooUue OUWSG UE TOV OPO NAEKTPIKG peuuaq;

Me v eunepia pag darmoTtovoupe OTL TO NAEKTPIKS pelua
elvat n kowr attia Aertoupyiag plag MOAU pEYAANG Katnyoplag
OUOKEUWV TIOU XPnaldorololvtal otnv Kabnuepv pag {wr.

O1 guaoikol avalntwvtag TNV gpunveia OAwv Twv Qavopevwy Ta
oroia mpokalouvtal and To NAEKTPIKO pelpa odnynenkav otov
MikpOKOoUOo Kat Tn dour} TG UANG. Zuvédeoav TO NAEKTPIKO pPeu-
pa pe TG BepeNlddelg €vvoleg TOU NAEKTPLONOU: TO POPTIO KAl TO
NAeKTPIKO Tedio. To nAekTplkd pelpa Kat Ta amoteAéopatd Ttou
neptypdgovrtal Kat gpunvevovtal and Tnv Kivnon QopTIouEvwY
owuaTdinv péoa oe nAektplkd media.

2.1 To nAektpiké pelpa

‘Exoupe 1dn det OTL oL dlApopol TPOMoL NAEKTPLONG epUnveUo-
vtal e Bdon v kivnon nAektpoviwv. Xtn ouvéxela Ba dlepeu-
vAooupe edv eival duvatr n kivnon twv nAektpoviwv 1 yevikoTe-
pa POPTIOUEVWV OWHATISwV O Oplouévn KateuBuvon péoa ota
UANKA owpata.

AYwYoi, HOVWTEC KOI NAEKTPIKO PEULO

Zuvd€oupe To éva AKpo TIAAOTIKOU VAUATOG |E TO OTEAEXOG EVOQ
nAekTpookoriiou Kal ayyioupe To AANO AKPO HE pia apvnTikd Qop-
Tiopévn opaipa. Ta @UANA TOou NAEKTPOOKOTOU WEVOUV KAElOTA
(elkdva 2.2). AvtikablotoUpe To vrua e éva PETAAIKS oUpua Kat
enavaAaupdvoupe 1o Tponyouuevo melpapa. Ta GUANA Tou nAe-
KTpookoriou avolyouv (eikdva 2.3).

lati ouuBaivet autd; Ta nhektpdvia and T oPaipa Kivouvtal
M€oa oto oUppa Kat ¢BAvouv OTO NAEKTPOOKOTIO. TO NAEKTPO-

—

-
&

Eikéva 2.1
M@ va AEToupynoouv ol NAEKTOIKEG OUOKEUES, MPEMEL va Ti§
Slappéel nAektokd pedua.

Q I

Eikdva 2.2
AyyiCouue o dkpo Tou MAQOTIKOU VILATOG LE Uia QPVNTIKG POp-
Touévn oaipa: Ta PUMa tou nAektpookomiou LEvouv KAEOTd.

-l——:___—_'______..-
Kivnon NAEKTPOVIWY

Eikéva 2.3
AyyiCouue t0 dKpO TOU OUPUATOG UE I APVNTIKA POPTIOUEVN
opaipa: Ta UMa Tou nAektpoakomniou anwlouvat kat avolyouv.



kef02.gxd

10-09-2007 16:02 ™AI)%-36

OYZIKH " TYMNAZIOY

—p—

Xpuooc
ApYUpPOG
Aywyolil XaAKoe
ANoujjlivio
2i6npes

I
<
—
=
-
©)
=
[
C
=
<L
ac
[N
A=

=UAo
MovwTtés [uadi
AaoTiyo

A,

Eikéva 2.4
H eukoAia kivnong twv nAektpoviwv auédvetal and toug Lovw-
TEG MPOG TOUG aywyous.

Eikdva 2.5
MetaU tou BetikoU kat Tou apviTikoU méAou kdBe nAeKToIKIG
mmyriq dnutoupyeital nAektoiko medio.

Eixdva 2.6
O uikpokoapog evag petaikol aywyou
a) Ta Betikd vra Kwvouvtat Tuxaia yUpw and OUYKEKPIUEVES
Béoetg. Ta eheubepa nAektpdvia Kvolvtal eniong tuxaia oe
0o 10 Xwpo Tou LetdMou. B) Otav urdpxet nAektoikd medio,
Ta e\elBepa nAektpdvia ektedoUv mpooavatoAlouévn kiman.

OKOTO QOopPTICeETAL Kal Ta GUANA Tou avoiyouv. AvtiBeta péoa oto
TAAOTIKO dev Kivouvtal nAektpdvia. Ovoudloupe nAeKTPIKG peu-
Ha TNV MPOcavaTtoAIoHEVN Kivnon TwV NAEKTPOVIWV N YEVIKO-
TEPA TWV POPTIOUEVWV CWHATISIWV.

levikd o' évav aywyd eival duvatdv va dnuoupyndel mpooava-
TONOPEVN Kivnom, dnAadny kivnon TPOG [ OUYKEKPUUEVN KaTeu-
Buvon @optiopévwy cwpaTdiny, evw KATL T€Tolo dev oupPaivel
OTOUG HOVWTEG. 2TOUG PETAAIKOUG aywyoUug Ta CwUaTida TIoU EKTE-
Aouv Tnv mpooavatoAlopévn kivnon eivat ta eAelBepa nAektpodvia.
Népe TOTE OTL NAEKTPIKG pelpa dlappEel ToV aywyo.

Ta nAektpdvia dev kivouvtal pe Tnv Bla eukohia oe GAoug Toug
aywyoug, yla apddelypa, o’ éva XAAKvo cUppa Kivouvtal EUKo-
Adtepa art’ 6,TL 0’ éva owepévio oUpua Blwv dlactdoeswv. Aéue
OTL 0 XaAkég eival kahUTtepog aywydg amd 1o oldnpo. ZInv mnpay-
MaTikdTnTa akéua Kat péoa oToug HOVWTEG Ta NAeKTPOvVIA Kivou-
vtal aA\d pe oAU peyalUtepn duokohia ar’ éon otoug aywyoug
(ewdva 2.4). To yeyovég autd opeiletal oto OTL oL PovwTég dla-
B€touv ehdxlota eleUBepa nAekTpoVLA.

Oplopéva UNIKG, énwg yia mapddetypa To MUPITIo Kal To Yep-
MAvio, KATw and oplopéveg OUVONKeg ocuumeplpgépovtal AAAoTe
wgq aywyol kat dA\oTe wq HOVWTEG. AUTA TA UAKA Ta ovoudlou-
He nuaywyoug.

HAEKTPIKA nnyn Kol NAEKTPIKO PEUNO

Mwg dnutoupyeital NAEKTPIKO pedua oe €va UETAAIKO aywyo;
HAektpkd pelpa prnopoupe eUKOAA va TIPOKAAECOUE [e T Bon-
Bela pag pnatapiag. MNa va karavorjooupe nwg Unopoupe va To
EMITUXOUE, QG MENETOOUNE TIPOOEKTIKA Wia uratapia.

e KABe nAekTPIKA TNy umndpxouv dUo avtiBeTa NAEKTPLOME-
VEG TEPLOXEQ TIG omoleg ovopdloupe NAEKTPIKOUG MOAOUG. Zuv-
déoupe KABe TOAO [IAG LOXUPNG NAEKTPIKNAG TNYAG UE HIA HETAN-
AKr] TAGKA Kal PETAEU TwV TIAGKWY TOTIOBETOUNE €va NAEKTPIKO
eKkKkpeEG. Mapatnpoupe dTL To oPalpidlo Tou amokAivel (elkdva
2.5). Alaruotwvoupe OTL PeTAEU Twv MOAWV TNG NAEKTPIKNG TIMYNG
dnuoupyeital nAekTplkd medio.

Tt ouuBaivel 0To E0WTEPIKG UETAAAIKOU OUPMATOG OTAV QUTO OUV-
debel ue wa urarapia;

MNwpioaue oto mponyoUuevo kepdhalo OTL OTO €0WTEPIKS eVOQ
HeTaAIKOU aywyou urdpyouv BeTIkd dvta kal eAelBepa NAeKTPO-
via. Ta eAelBepa nAektpdvia Kivouvtal Tuxaia mpog kdbe kateu-
Buvon, evw Ta WWvta naAovtal yupw and kaboplopéveg BETELS.

2uvd€oupe Toug dUo ToAoug piag upnatapiag e ouppa. Tote
OTO E0WTEPIKO TOU OUPHATOG SnUIOUPYEITAl NAEKTPIKO TEdIO,
ondte oTta €AeUBepa NAEKTPOVIA TOU aoKeiTal NAEKTPIKY dUva-
Hn. H kivnor toug mpooavatoAietar and tnv kateuBuvon ng
duvaung. ‘Etol autd kwvouvtal and Tov apvnTikd mpog To OeTIKO
MOAO KAl OTO METAAMIKO aywyd eppavifetal TpocavaTOATUEVN
kivnon nAektpoviwv, dnAadn} nAekTplkd peldua (ewkdva 2.6). H una-
Tapla eival pia nAeKTPIKY TNyn.

—
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‘Evtaon tou NAEKTPIKOU PEUNATOC

2uvdEelg dladoxlkd €va AQUMTrpa pe pla kavoupyla pratapia
KAl Hla akpBwg Bla aAd MOAUKALPIOPEVT). TNV TIPWTN TEPmTwaon
o Aauntipag ¢wTtoBoAel oAU mo évtova ar’ 6,1t otn delTepn.
NAépe OTL oTnV MPWTN TepinmTwon oxupdtepo pelua dlappéel TO
Aaurtrjpa. 2N deltepn QwTtoBoAel apudpd kat Aéue OTL aoBeve-
oTEPO NAEKTPIKO pelpa dlappEéel TO AQUITTHPA.

Mwe duwsg 6a uropovoaue va npoodlopioouue av &vag aywyos
dlappéetal amd oXUPIOTEPO 1 A0BEVEDTEPO NAEKTPIKO pedua o€
oxéon ue kdrotov dAAo;

‘Onwg eidape, To NAekTpIkd pelua eival n mMpooavatollouévn Kivn-
on TWV NAEKTPOVIWV KATA UAKOG TWV HUETAAKWY aywywv. Zuvdg-
OUlE TO TOOO LoXUpd 1 aobevég elval To nAekTplkd pelpa Tou
Slappéel TO AQUITTipa e TOV aplOud Twv NAEKTpoviwv Tou SiEp-
xovtal and a darour) Tou oUppatdg Tou otn povdada Tou Xpod-
vou. 1w¢ 6a uropouoaue OUWG va UETPHIOOUUE TOV aplBuUd Twv nAe-
KTpoviwv rou dlEpxovtal arnd 1o AQUITTNPQA OE OPLOUEVO XPOVO;

Avt{ va petpriooupe Tov aplBud Twv nAektpoviwv, apkel va
METPiO0UE TO OAIKO (QOPTIO TIOU HETAPEPOUV KABWG Kivouvtal
Katd uNKog evog aywyou. Oco meploodtepa nAektpovia SEPXo-
vtal and pa Kaeetn dwatoun) (f amAd dlatour)) Tou aywyou ot
OpPLOPEVO XPOVo, TOOO TEPLOTSTEPO POPTIO Ba Tepvdel and autryv
kal 1600 Woxupdtepo Ba eival To NAEKTPIKO peldua (eikdva 2.7).

OpiZoupe TNV évraon (I) Tou nAekTpikoU peUpaTtog mou diap-
péel évav aywyo wg To ¢opTio (q) mou SiEpXeTal amd pia dia-
TOMH TOU dywyouU og Xpoviké didotnpa (t) mpog To XPOVIKO
diaoTnpa.

2 yAwooa twv uabnuatikwv n napandvw oxéon ypdeerar wg
e&ne:

2.1)

[
— |_Q

Eixdva 2.7
HAexTpikG pedpa diappéel Tov aywyo
Mia 8éaun and apvntikd goptia diépxovtat ané mv kabetn dia-
Toun A Tou aywyou. Ze xpovikd didotnua t and m datour dtép-
XeTal ouvoAiké goptio q.

olkn

s° Kkal kadnuepivy wn kai Texvoloyia

loxupd pelpara

véueva TPOKaAel.

Movada tn¢ EVTaonc Ttou NAEKTPIKOU PEULATOC

210 Alebvég ZUotnua Movddwv n évtaomn Tou NAeKTplkoU peu-
patog elval Bepelindeq péyebog kat povada PETPNONG TG elvat
10 1 Ampere (1 A) (Apmép).

‘Oco peyahltepn eivat n évraon Tou pelpatog TOoo eviovotepa ¢al-

loxupd pelupata xpnowlornolodvtal oTtoug NAEKTPIKOUG (poupvouqg Yla
TAEN SUOTNKTWV UAKWY, OTOUG HEYAANG LoXUOG NAEKTPLIKOUG KIVNTAPES
yla TNV Tpayparonoinon KAmowwv XNUIKwv avtidpdoewv og Blopnxavi-
Kl KAuaka, onwg oupPaivel oTnv Mapaywyr ToOU AAOUMIVIOU K.ATL.

O kepauvdg eival mapddelypa guolkol gatvopgvou Katd tn didpkela
Tou omnolou avarrtiooovtal TOAU oXUPA NAEKTPIKA pelpata, MKPNAG
OUWG XPOVIKNG dldpKelag.
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Eikdva 2.8
Avéhoya pe 0 péyebog TG Eviaong Tou NAEKTPIKOU PEUNATOq
mou BéAoule va LETPIOOUNE Kat TV akpiBeta e uétonang mou
enbupoUpe xpnatuorotoUe kat Tov katdMnAo TUno aumepdue-
T00U.

Eikéva 2.9
To aumepGuETPO OUVOEETaL O elpd e TO aywyd (Aaumtripa)
0to omoio BéAouE va LETPIIOOUUE TNV €VTaON TOU PEUNATOS.

Tpayparikn opd
NAEKTP. PEUPATOG
h

q
cupBankn gopa
NAELKTD. pEupaTog

Eixdva 2.10
Moayuatikn kat oupBatiky gopd nAektpikoU peuuaros.

H oxéon mou ouvdéel To 1 A e TN Povdda Tou nAeKTPLKoU
poptiou 1 C dnwg mpokuntel and tnv (1) elva

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

‘Eva Coulomb eivat To goptio mou di€pxetal KABe deutepOle-
nto and ua datour evog aywyou 1ou dlappeetal and nAekTpL-
kK6 pelpa évraong 1 Ampere.

2 NAEKTPOVIKEG dlatdEelg ou dlappéovral and peUuata UIKENG
€vraong wqg Hovadeq HETPNONG TNG €vTaong Tou nAeKTPKoU peu-
MaTOG XENOUUOTIoOUE UTTOTIOAANAACLA TOU AUMEP Onwg TO [ALO-
prigp (1 mA=103 A) kat to pkpoaurgp (1 nA=10% A). MNa pev-
pata peydaAng évtaong XenotuoroloUpe MOAANAGOIa ToU Aumép,
TLX. TO Khoaumép (1 kA=10% A).

Ta épyava 1ou XENOLUOToLloUKE Yia va PeTpdpe TV évtaon Tou
NAEKTPIKOU pPeUPaTog Ovopdlovtal aUTIEPOMETPa (lKéva 2.8).
Kd&Be aumepduetpo €xel dUO AKPODEKTEG |E TOUG OTO(OUG OUuv-
déetal Pe TV Umatapia kat Toug aywyoug.

lMa va petprjooupe TNV €vtaon Tou NAEKTPIKOU PeUUATOq TIOU
diépxetal and évav aywyod, MAPeUBANOULE TO AUMEPOUETPO, ETOL
WOoTe TO TPOG MPETPNON peUna va diENBel péoa and autd (elko-
va 2.9). Autég o TpOomog ouvdeong Tou opydvou Aéyetal ouvde-
on oe ocipd. Ta oUyxpova aumepdueTpa elval evowuatwuéva oe
épyava ToANarAng xpriong mou ovoudZovrtal moAupeTpa. Me to
TIOAUMETPO UMOPOUME VA UETPAUE KAl AANa peyE€dn, Omnwg nAe-
KTPIK1) Tdon kal avriotaon.

H ¢opd tou NAEKTPIKOU PEUNATOC

Yndpxouv aumepOpeTpa mou éxouv To 0 OoTo PECO NG KAlpa-
kKag (ewkdéva 2.9). Zuvd€oupe €va TETOO QUMEPOUETPO O €va
KUKAwpa. H Behdva arokAivel Tipog kdrola kateuBuvon. Av avtl-
otpéPoupe Toug MOAOUG NG TNYNAG, N BeAdva amokAivel Tpog TV
avtiBetn Kkateubuvorn. To nAeKTPIKO pelpa €xel oplopévn gopd.
Kd&Be @opd n amdkhion tng PeAdvag deixvel T popd Tou peu-
patog. Mwe ouvdéetal auti n gopd ue T Popd NG rMPooavaro-
AMouévng kivnong twv QOPTIoUEVWY CwuaTdlwy;

MNwpiCoupe OTL Ta pdéva QopTIoUEvVa CwUATdla Tou prnopouv
va Kwnbouv elelBepa kal Tpog kdBe katelBuvon OTo €0WTEPL-
KO TWV HETAAIKWOV aywywv eival Ta eAelBepa nAektpodvia. Emel-
O Ta nAektpdvia eival apvntikd @opTiouéva, Ba Kivouvral and
TOV apvnTikd mpog To BeTikd TOAo Tng pnatapiag. H ¢opd kivn-
ong Twv NAekTpovinv o’ éva PETaMIKS aywyd eival n mpayuatt-
Kl @opd TOou nAeKTPIKOU PeUlaTOq.

QoT1d00, av OTO E0WTEPIKO TWV AYWYWV Kivouvtav BeTikd ¢op-
TIopéva cwpatidla, n kivnory Toug Ba ATav and 1o BeTKG TONO
™G Myng mpog Tov apvnTikd. 'Exel emikpatrioel, yla LOToplkoug
AOyoug, va Bewpoulpe OTL N Popd ToUu NAEKTPIKOU PEUNATOG TAU-
TiCetal pe ™ @opd Kivnong @QAvVTACTIKWY BETIKWV QOPTIWV Tou
Kivouvtal Katd UrKog Twv aywywv. H ¢opd kivnong twv BeTiKwv
Qoptiwv 0’ évav aywyd ovoudletal CUHBATIKH QOPA TOU TAe-
KTpwoU pelduatoq (eikéva 2.10).

—
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AnoteAgouaTad TOU NAEKTPIKOU PEUMATOG Skar Texvohoyia

To nAekTpikd pevpa eival n kowvry artia oMWY GAVOUEVWY Kal
0’ autd ompiletal n Aettoupyia dekAdWV CUOKEUWV TIOU XPNOL-
poroloUpe otnv Kabnuepwvr pag Cwr). Mmopoupe va katatd&ou-
pMe Ta Qawvdpeva Tou TPokalel To nAektplkd pelpa OTIG aKo-
AouBeg katnyopieg.

— OeppikG amoteAéopaTa: To NAeKTPIKO peUla TPOoKAAel T B€p-
Mavon Twv owpdtwy Ta omoia dlappé€el. ZUOKEUEG TIOU AEL-
ToupyoUv He BAon Ta Bepulkd AMOTEAEOUATA TOU NAEKTPIKOU
peupatog elval o Beppooipwvag, n NAekTpk Kouliva, oL Bep-
HMOOUCOWPEUTEG.

— HAektpopayvnrikd amorteAéopara: Ot aywyol Ttoug ormoiouq
dlappéel NAEKTPIKO pedpa dnpioupyolv yUpw TOUG HAYVNTIKA
nedla. ‘ETol urmopouv Kat aAAnAemidpoulv pe oOdepévia UAIKA,
MayVvATEG 1 KAl METAEU TOUG, AOKWVTIAG MAYVNTIKEG OUVAELG.
2Ta NAEKTPOUAYVNTIKA Qawvoueva otnpifetal n Aettoupyia Twv
NAEKTPOPAYVNTIKWV YEQAVWY, Ol AUTOUATOL JIAKOTTTEG, Ol KEPA-
AEQ eyypapng rxou Kat eikévag, Kabwg kal n kivnon twv Tpé-
VOV HayVvnTIKAG aviPwong KA. ZT1a dla gawvdpeva otnpietat
N KATAOKEUT) TWV NAEKTPOKIVNTHPWY, UE TOUG omoioug kivouvtal Ta mTdpeva Tpéva
Ta NAeKTPIKA TPEva Kal Aewopela, Aettoupyolv Ta NAEKTPLKA Ta Tpéva, dnwg auté ™G ewtoypapiag,

Puyeia, o ekKIVNTAG (MCQ) TOU QUTOKIVATOU K.ATT. awpouvtal navw arnd Tig Payeg. Mmopouv
va avartlooouv Taxutnta peyailtepn and

— Xnuika amoteAéopara: Otav nAekTplikd pelpa diEpxetal dla- 300 XMGUETPQ TV GPaL

MECOU XNKMIKWV OUCLWV, TIPOKAAEl XNMIKEG METABOAEG. EKueTal-
Aeudpaote Ta XNMUIKA Qawvépeva Tou TPOKAAEl TO NAEKTPLKS
peUUa OTNV KATAOKEUY TWV NAEKTPIKWV UMATAPLWY, TWV OUC-
OWPEUTWY NAEKTPLKAG EVEPYELAG, OTNV TAPACKEUT XNMUIKWY OTOL-
xelwv, onwg vatpiou, udpoydvou, aloupviou K.AT.

- dwTtelvd amoTeAéopaTa: e KATOEG TEPUTTWOELG TO NAEKTPIKO
pelpa TIPOKAAEl TNV eKmopm ewtdg eite Adyw au&nong ng
Bepuokpaociag (Aaumtripag nmupdkTwong) eite Aoyw ™G dléNeU-
ong Tou amd aépla (Aaumtripag eBoplouou).

2.2 HAekTpIKO KUKAWHO

Kdbe didta&n mou aroteleltal and KAeloToug aywytuous «dpod- Eidva 2.11
MOUG», Héow TwV omoiwv propel va dIEABEL NAeKTPIKO pela OvVo- Aapniipag mupdkTwong
HAZeTal NAEKTPIKG KUKAWA. 0 Aaunipag éxet 6o dkpa, T0 A kat To B.

KAEIOTO KOl aVvOoIXTO NAEKTPIKO KUKAWMUO

Mapampwvtag wa pratapia, Ta nAektpovikd cou matxvidla, Tov
NAekTPIKS aveplotripa, éva Aaurmripa 1 oroladnnote AAAN nAe-
KTPIKA ouokeur] Ba dlarmotwoelg ott €xouv dUo dkpa (méAoug) (elkd-
va 2.11). Z0vdeoe pe olppa Ta Akpa pag pnatapiag pe ta dkpa
evlg Aaurmpa (ewdva 2.12), mapatipnoe OtL TOTE 0 AQUITIAPAg
wtoBolel. Méoa oto oUpua kal Oto AQuUITmpea Kivouvtal nAe-
KTpdvia e kateubuvon and Tov apvnTiko pog To BeTIkS TOAO TG
prnatapiag. Emiong kivouvtar péoa otnv pnarapia pe kateubuvon To60q oUBEOC ToU AGUITTipa e TV AaTapia GotE va guto-
and 1o OeTkd TPOG Tov apvNnTIKG MOAO TNG. AnAadr) Ta nAekTpod- Boel.

Eixova 2.12

—
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Eikéva 2.13
(@), (B), (y) Avoixté kUkAwua. (5) KAelotd kukAwpa.

Eikdva 2.14
KdBe nAextown ouakeun éxet dUo dkpa. H mpila Bewpeltat we
nAektown myn.

330804 P

12V 60Ah 330A

Eixdva 2.15
Mnarapia autokiviirou
H Xnuikn evépyela mou mepLEXETAL OTNV Unatapia LETATOEMETal
0 NAEKTPIKT].

Eikéva 2.16
HAexTpikij yewnTpia
Je [a NAEKTPIKT] YEWNTOLA 1) KWITIKY) EVEQYELD LETATPEMETAL OE
NAEKTOLKT].

(v)

via akohouBouUv pia kAelot dladpopr). ZTnv Teplitwon aut) Ague
611 dlaBgtoupe éva KAEIOTO KUKAWUA NAEKTPIKOU peUUATOG.

‘Otav anoouvdéoelg To oUpua ard Tov €va MO0 Tng unara-
plag 1) and 1o éva dkpo Tou Aaurtripa, napatneelq Tt 0 AuITTY-
pag ofrvel (ewdva 2.13q, B). Ze aut) v neplmtwon petagu Tou
e\elBepou Akpou Tou CUPUATOG Kal Tou TIOAOU TngG pratapiag i
TOU dKpou Tou Aaumtripa mapepBaMeTal aépag o omolog eival
HovwTg. Ta nAekTpdvia dev urmopouv va Kivnbouv péoa o’ autdv,
pe ouvénela kKat n kivnon toug pEoa OTo AQUMTAPEA Kal TNV Jra-
Tapia va otapard. To kUKAwpa ovopdletal avoiyré. Amno €va avol-
XTO NAEKTPIKO KUKAWa dev dlEpXeTal NAEKTPIKO peupa. ‘Eva avol-
XT6 KUKAWHA UETATPEMETAL EUKOAA O KAELOTO Kal avtioTpopa He
™ Bonbela evdg diakdémTn (eikdva 2.13y, d). MNa va ewTtoPoAel
0 AQUITTHPAg, TPEMEL TO KUKAWUA va [N JAKOMTETAL 08 Kavéva
onpeio Tou (ekdéva 2.13d).

‘Otav Aowmdv 1o oUpua Tou Aaumtripa Komel, To KUKAwpa eivat
TAgov avolxtd. O Aaumtripag €xel «kaelk Kat TPEMEL va TOV QvTl-
KATAOTOOULIE.

MoMég opég avdueoa OtV NAEKTPIKA TMyr Kal oTov aywyod
Tov orolo dlappéel NAekTPIkS peupa elval duvatdv va undpxel Peyd-
A\n arnéoTaon, ya napddelyua, n YeWnTpla-rmyn va Bploketal otnv
MroAepdida kat o aywydg oty ABrjva. ¥ autég TIG TIEPUTTWOELG,
yla va amAOTION|O0UKE TN MEAETN TOU KUKAWMATOG, UMopoUle va
Bewpnrooupe To PEUNATOdOT (MPICa) wg TNYN (ewova 2.14).

HAEKTPIKA nnyn Kol EVEPYEIO

Eidape 611 To nAekTplkd pelpa eival mpooavatoAlouévn kivnon
PopTIopévy cwuatdiwy. Ta eopTiouéva owuatidla Kivouvtal Je
v enidpaon g dUvaung Tou nAekTplkoU mediou mou dnuioup-
veltat and v myr. H dUvaun auth mapdyet épyo. To €pyo
auTng ™G dUvaung ekPpAlel TNV eVEPYELA TIOU PeTAPEPETAL amd
TNV mNyn ota KwvolUpeva QopTia. Tnv evépyela autr TNV Aroka-
AoUpue evépyeld TOU NAEKTPIKOU PEUPATOG.

Ao 1oU MPOoEPXETAL 1 EVEPYELA TOU NAEKTPIKOU peduatog; Mpo-
épxetal and v mnyn mou B€tel oe Kivnon ta nAektpdvia Tou
MeTaAkoU aywyou.

Kd&be ouokeury otnv omola o HopPr| eVEPYELAG UETATPEMETAL
o€ NAEKTPIKY) OvoudZeTal TNyl NAEKTPIKAG EVEPYEIAG 1) AnMAWG
NAEKTPIKA TINYr. BePBaiwg oe pua nAektpilk Ny dev mapdyetat
evépyela and to Pndév. ANAWG [la HopPr eEVEPYELAG HETATPENE-
Tal og NAEKTPIK. H poppr) Tng evépyelag mou WeTatpénetal oe
NAekTplk e€aptdtal and 1o €ldog NG nAekTplkng TMYAG. 'Etot

—
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0’ éva NAeKTpIKO oTtolxelo (kowvr] prnatapia) 1 ¢’ éva ouoowpeuTr
(MaTapia AUTOKIVATOU) XNMIKY) EVEPYELQ HETATPETETAL O NAEKTPL-
Kr, EVW) OE A YEVWNATPLA KIVNTIKY] EVEPYELQ LETATPEMETAL O NAe-
KTPIKN (EIKOveg 2.15, 2.16). ANEG NAEKTPIKEG TINYEQ elval TO PwTO-
otoixelo kat To BepuooTtoixeio. 2’ éva gwtoatolxeio (ekdva 2.17)
EVEPYELQ TNG OKTIVOPBOAIOG HETATPEMETAL O€ NAEKTPIKY], EVW O €va
BeppooTolxelo BEPUIKY) EVEPYEIQ UETATPETETAL OE NAEKTPIK).

H é1a¢opd SuvauiKoU O0TO NAEKTPIKO KUKAwUO

Ot popNTEG NAEKTPIKEG OUCKEUEG OTwG pakol, padldpwva, Pivte-
OKAUEPEG K.ATL. Yla va AEITOUPYAOOUV XpeldZeTal va ouvdebolv e
pa pratapia. To Baoikd XAPAKINPELOTIKG [ag Jratapiag, alkda
kal k&Be nAekTplkng Tnyngq eivat n tdon. ‘Otav ayopdlelq pia pmna-
Tapila Intdg va éxet tdon 1,5V N 45V 9 V avdhoya pe Eikéva 2.17
OUOKeUn Tou B€Aelq va Tpopodotrioelg. ‘ONot yvwpiloupe OTL 1 dwrootoiyeia og SlaoTuKG OTABUO.
Tdon oto peuparoddTn (mpifa) Tou orutioU pag eival 220 V.

Me moio @uaoiké uéyebog ouvdéetal n tdon ¢ unarapiag;

Alagopa Suvauikou oTou¢ noAou¢G nnyrg

ZuvappoloyoUpe €va amid NAEKTPIKO KUKAWUA HE A Unata-
pla, éva dlakdémm kat éva Aaumdkt (ewdva 2.18). H nAekTplkn
mnyn (uratapia) dnuoupyel péoa oto oUpua éva nAekTpIko medio.
To nAektpikd Tedio mpokalel nAekTplkd pelpa mou dEpXeTal amnd
To oUppa Tou Aaurtrpa. H wtelvr) evépyela Tou AQumtipa mpo-
€pxeTal amd Tnv evépyela Tou NAEKTPIKOU pelpatog, dnAadn tnv
evEPYELD TWV KIVOUHEVWY NAEKTPOVIWV TIoU pe TN oelpd Tng mpo-
€pxeTal and Tnv urarapia.

OvopaZoupe nAekTpIkA Tdon 1 dia@opd SUVAPIKOU (Viqc) HETA-
&0 Twv 300 MOAWV pIag NAEKTPIKAG TNYG TO TNAIKO TNG €vép-
YEIAG TIOU TIPOCPEPETAl amt6 TNV TNy O NAEKTPOVIA (Epecrpid) , ) Eixdva 2.18 , , )
ouvolikoU ¢optiou (q) otav 3iépxovral amé auTHv TPOG TO g:r‘[’rg:;‘zsgzurfézgfﬂf’“pa piag unatapiag e eva Aurod, 0
PopTio q 1 OTN YAWOOA TWV HABNUATIKWOV: '

E
_ NAEKTPIKN (2 2)
g q '
Enouévwg n evépyela TIou TPOOPEPEL ] TNy} OTad NAeKTPOVIA
didetat and ™ oxéon:

En)\smler’]=(Vnnyr’]Q) - q
H povdda pétpnong tng nAekTplkng Tdong (dapopdg duvaul-
koU) oto Alebvég Zuompua Movddwv (S.1.) ovoudletatl Volt (1 V)
Kal opifetal wg:

1Joule 3 1J

1Volt = ——— =Y
1Coulomb " 1C

lMa napddetypa, av ouvdEoelg dladoxIKA éva Aaumdkl e Ta dkpa
plag pnatapiag 1,5 V (ewdva 2.18) kat pag pnarapiag 4,5 V, 6a
napatnEnoelg OtL otn deltepn MePIMTWOon To AAUMAKL GwToRo-
Ael o évrova (ewdva 2.19).

Mw¢ 6a uropouoaue va reptypdyouus autd rnou ouuPaivet xpn-
oorolwvrag vy éwwola ¢ tdong otoug moAoug g nnyng;

Eikova 2.19.

, ) ] ] Orav o Aauntipaq ouvdéetat pe pnatapla peyaAltepng taong,
21N deutepn mePITTTwOon, Tou naplotdvetatl otnyv eikova 2.19, n PwIoBoAel eviovoTepa.

Tdon otouq méAouqg Tng pnatapiag eivar peyoAutepn. Zupnepai-

—
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Eikdva 2.20
Akeadvrpo BoAta (Volta) (1745-1827)

ItaAdg QuOIKAG mou epnupe TV NAEKTPIKY OTIAN, uia ouvde-
ouoloyla and unatapieg. 2mv ewdva mivakag {wypaguknie e
Tov BoAta va erudekviet ato NaroAéovta Bovandopm v nhe-
KTowkn oTiAn. Mepikd xpovia apydtepa o BoAta ydpioe otov
Gapavtél wa napduota atiAn. Mpog Tyry tou 306nke n ovo-
uaaia Volt ot povdda g dlapopds duvapkou.

Eixdva 2.21
H évden tou BoAtduetpou petpdel v tdon ota dkpa Tou
Aaurtipa. H rmyn kat o Aaumtripag €xouv kowd dkpa (Ouvog-
ovtat napaMnAa). H tdon otoug néroug e mnyng eivar Bla
e v tdon ota dkpa Tou Aaumipa.

Voupe OTL Ta NAEKTPAOVIA ATMOKTOUV TEPLOCTOTEPN €eVEPYELD, ETIO-
MEVWG 1 eVEPYELQ TOU NAEKTPIKOU PEUPATOG TIOU PETAPEPETAL OTO
Aaurdkl eival peyaluUtepn, ondte kat wToRoAel evrovdtepa.

Alapopd Suvauikou otd AKPa KAatavaAwth

Kabwg ta nAektpdvia nepvolv péoa and €va AQUITtrpa, NAEKTPLKY
EVEPYELQ LETATPEMETAL O BEPUIKA Kal pwTelvr. O Aaurtripag, onwg
Kal KABe OUOKEUY] TIOU UETATPETIEL TNV NAEKTPLKN EVEPYELA OE eVEP-
vela AN\NG Hop®ng, ovopdleTal YETATPOMEAG 1 KATAVAAWTAG.

MMwe 6a uropoloaue va UETPHIOOUUE TNV NAEKTPIKY EVEQYELQ TTOU
UETAQEPETAL Ard TO NAEKTPIKO pedua Og &vav KAtavaAwtn;

' auté 10 AOyo opifoupe €va QUOIKO HEyeBOG TIOU TO OVO-
pHaloupe NAEKTPIKA Tdon 1| diagopd SuvapIKou.

Ovopdloupe nAekTpIK TAon 1 diagopd duvapikou (V) peTa&u
TwWV 300 GKpwV TOU KatavaAwTrh To MNAIKO TnG evépyelag mou
HeTa@épouv oTov KartavaAwTh NAEKTPOvVIa Ouvolikou ¢popTiou q
orav diépyovTal amd autév Mpog To POoPTio g 1| OTn YAWooa Twv
HaBNUATIKWY:

E

V _ NAEKTPIKY

a (2.3)

Tn dwagpopd duvauikou PeTa&U Twv AKpwv evog OTolxelou Tou
KUKAQMATOG, T.X. Mratapiag, Aaumrrpa, Kvntipa K.AT., T PeTpd-
Me pe tn BoriBela evdg BoATOpeTpou. Ta dkpa Tou BOATOUETPOU
ouvdéovtal pe Ta Akpa Tou otolxeiou ota omoia B€Aoupe va
peTpriooupe TN dlagopd duvauikou. Aéue 6Tt To BOATOPETPO OUV-
déetal mapdAAnAa pe to otolxeio (eikéva 2.21). Ta olyxpova BoA-
TouETPA elval evowpatwuéva ota TOAUUETPA.

210 KUKAWUA NG elkkévag 2.21, av avoi&ouue 1o dlakdrmm, TO
Aaprdkt ravet va pwtoBoAel. H €vdel&n Tou BOATOUETPOU TIOU CUV-
déetal e Ta dkpa Tou Aaurmpa undeviletal. H nAekTpIKr TAON
ota dkpa eviég Aaurmpa ogelletal otV Unap&n Tou nAeKTPLIKOU
nediou péoa oto ouppa Tou Aaurtrpa. ‘Oco Mo woxupd eival To
NAekTPIKO Tedio péoa oTo oUpua Tou Aaurmpd, Téoo PeyaluTe-
pn eivat n nAektplk Tdon ota dkpa tou. Otav mdyel va undp-
XEL NAEKTPIKO TEdI0 OTO ECWTEPIKO TOU CUPHATOG, AMd TOV AQWTMTH-
pa dev JEPXETAL NAEKTPIKO pelpa kal n Tdon ota dkpa Tou pnde-
viCetal. Avtibeta av ouvdéooupe To BOATOUETPO HE TOUG TIOAOUG
™G Tmyng, napatnpoulpe OtL n €vdel€r) Tou eEakoloubel va eival
4,5 V. EUkoAa uropoUpe va ouunepdvoupe 6t n Tdon ota dkpa:
a. evdg KatavoAwtn eivat pndév otav amd autdv dev JEPXETAL

NAEKTPIKO pelpa Kat
B. pag uratapiag eival dlagopetiky and 1o Undév elte dli€pxe-

Tar and autr nAeKIPkO pelpa eite OxL.

TaxXUTNTA TWV NAEKTPOVIWV OTO NAEKTPIKO KUKAWMA

‘Otav mElelg To JAKOTIN TOU QWTIOTIKOU TO KUKAwHA KAelvel
KAl Ol AQUITTNPEG TOU QPWTIOTIKOU ¢wTtoBololv aupéowg. ‘Otav
TNAePwVvelg o' €va QN0 OOU TO NAEKTPIKO OMUA TIOU HETAPEPEL
™ Qwvry oou TAEIBeUEl HECW TWV TNAEPWVIKWY KAAwd{wv Kal ¢pOd-
vel oxeddv akaplaia otn guokeur) Tou gilou cou. To orua autd

—
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omVv npayuatikétnta Tagldelel dlauéoou Twv KaAwdiwv ouvde-
ong e v taxumta tou ewtdég. Me auti v taxitnta dev
Kivouvtal Ta nAektpovia ald dladidetal To nAekTpikd medio Tou
npokaAel TNV mpooavartohlopévn kivnor Ttoug. H taxUutnta g
TPOCAVATOALOMEVNG Kivnong Twv nAektpoviwv o’ évav aywyd Tov
omoio dlapé€el NAeKTPIKO pelpa elval pHePKA €KATOOTA TOU XIALO-
otol To deutepdAerTo, dnAadn PIKPOTEPN Kal ard tnv taxutnta
evég gahtykaplol. ‘Eva nAektpdvio, yia va dlatpé€el éva oupua
MrKoug evog pETpou, Ba xpelaldtav Xpovo TEPITIOU TPLWV WPWV.

MPoEAEUON TWV NAEKTPOVIWV O’ Eva KUKAWMO

2’ éva kardotmua propeite va ayopdoete €va cwArjva vepou Tou
BéRata dev mepiExel vepd. ANA dev uropeite va ayopdoete éva
KOMMATL oUppa ToOU va Pnv TePLEXEL NAekTpévia. H mnyn twv nAe-
ktpoviwv 0’ €va kKUKAwpa eival To (Blo To UNKG KATAOKEUNG TOU
aywyoU Kal Oxl oL NAEKTPIKEG TMYEG 1) ol Tpileg émwg Totelouv
oMol dvBpwrtol. ‘Otav kAelvete TO SLAKATTIN 0TO KUKAWUA TNG EIKO-
vag 2.18, n evépyela Tou TIPOTPEPETAL AMO TNV TMYT| TIPOKAAEl TNV
kivnom Twv nAektpoviwv mou Tpolndpxouv oTo cUPKA TOU AQUITT-
pa. O pdhog NG mMnyng dev elval va TPooPEPel NAekTPOVIA OTOV
aywyd Tou ouvdgeTal otoug ToAoug Q. H mnyn 6€tel am\wg oe
TPOCAVATOAOUEVN Kivnon Ta nAektpdvia Tou TPoUndpxouv OTov
aywyd. O etalpeieq nAekTPIKAG evépyelag, onwg n A.E.H., dev
nwAolv nAektpdvia 1 nAektplkd pevpa. MNwAolv evépyela. Ot
OUOKEUEG TIOU €0€lg Xpnotorolete mpounBelouv Ta nhektpdvia.

To NAEKTPIKO KUKAWMA KOl Ol avanapootiosiC ToU

Ta NAeKTPIKA KUKAWUATA TIOU AVAPEPANE TIPONYOUUEVWS Ta
neptypdyape pe AéEelg, pwtoypadieg (eikdva 2.21) 1] KAANTEXVL-
kK€G avamnapaotdoelq (eikéva 2.13). MoAEg popeq Sduwg xpnot-
MOTIOlOUME OXNUATIKA dlaypduuata Twv KukKAwpdtwy, oémou ta
otolxela TOU KUKAWUATOG arelkoviovtal Ue OuyKeKpluéva oUp-
BoAa. Mepikd and autd maplotdvovtal oty ewkéva 2.22.

Mia pwtoypapia, éva KAATEXVIKO OXEDIO KAl éva OXNUATIKO
JlAYypappa Tou (Blou KUKAWPATOG avamaploTovial otnv elkova
2.23. ZTIG AMeIKOVIoelq TwV KUKAWUATWY 1 ¢opd Tou pPeUNAToq
elval n oupBatikh. Autr N Qopd, dnwg eidaye, sival avtiBetn ue
™ @opd Kivnong Twv NAeKTPOViwv OTOUG METAAIKOUG aywyouq.

2.3 HAekTpika imoAa

Eidape OTL OAeG OL NAEKTPIKEG OUOKEUEG TIOU XPENOLOTIOOULE
(Urtatapieg, AQUITTAPEG, OLWKIOKEG NAEKTPIKEG OUOKEUEG K.ATL) dla-
B€touv U0 dkpa (TTOAOUG) e Ta oroia guvdgovtal OTO NAEKTPL-
k6 KUKAwpa. OL (Bleq ol ouokeuég ovoudlovtal NAEKTPIKA SiTToAa
(eikdva 2.24). Otav ota dkpa evog nAektpikou dimdAou epapud-
OOUME Ma NAEKTPIKN Tdom V, téte and 1o dirmolo Ba diENOeL nAe-
KTPIKO peupa évtaong |. Av aMda&oupe tnv T Tng tdong V, 6a
peTtaBAnBel kat n évtaon . O Tpdrog mou petaBdAietal n évra-
on Tou peluatog Tou dutéAou dtav PeTABAMOUE TNV TAoN oToug
néAoug Tou e€aptdral and 1o drdlo. Na napddelyua, otnv elko-

—

Aywyog xwpis avriataon L aevumepy

T 1
—AN— AvTiaTaTnG ' i AN
o Liaxommg

— —_— Aapmrripag
— = e

- it — i — ApTrepopeTpo
l Fahooy) — Aopaiea
Eikéva 2.22

ZXnuatikn avanapdotaon Twv Batkwv GTOLYEWV TOU KUKAWUATOG.

Eikdva 2.23
‘Eva nAekTpIk KUKAwpa
() dwroypagia kukAwuatog. (B) KaMwexviki avanapdotaon.
(y) Zxnuaukn avanapdotaon.

Eikéva 2.24
HAekrpika &imora
KdBe nAektpwd dimoro: (a) €xet dUo dkpa kat (B) uetatpémet
NV eVEPYELa TOU NAEKTPIKOU PEUUATOG TOU TO dAPEEL OE EVEp-
yela dAMng Loperis.
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Eikdva 2.25 »

Orav petapdMerat n tdon nou epapudloupe aTous nAous evog
8inoou, uetaBaMerat kat 1 évtaon Tou peuuarog mou to dlap-
péel. (a) Otav TpimAactdooupe v Tdon mou epapudlouue oto
Aaundxt, n évtaon tou peduatog mou To dlappéet oxedov ToL-
mhaowdletat. (B) Av tomAaotdoouue v Tdon mou eQapuélou-
ue o’ éva Kwntipa, n évtaon Tou Peuuatog mou Tov dlappEet
dmaotdletar.

Eikéva 2.26
MnopoUpe va petprioouue Ty avtiotaon evog dimoAou e dpya-
Va 1OU KUKAOQOPOUV OTO EUMBPLO Kat OVOUATOVTAL «WHOUETPQ.
Ta wuduetpa ouviBwg elvat Turuata opydvwv pe moMeES duva-
T6tnTes weTonong évraong, tdong, avriotaons k.Am., mou eivat
YWWOTd WG «TOAUUETOR.

va 2.25 naplotdverat n HeTaBoAr) Tng €vtaong Tou nAEKTPKoU
pPelATOg WG TPOG TNV epappolduevn Tdon oe €va Aaurrripa
(elkdéva 2.250) kal oe €vav NAeKTPIKS Kivnmpa (eikéva 2.25p).

2Tn ouvéxela Ba peletriooupe Tn oOx€on avdpeoca otnv Tdon
Tou eapuéletal ota dkpa evog dmOAoU Kal TV €vtaon Tou peu-
paTtog mou To Jlapéel.

Avtiotaon tou &inoaou

MNa va prmopoupe va ektiolue To PEyeBOG NG €vraong Tou
nAekTplkoU peupatog (I) mou diépxetal and €va dirmoAo dtav epap-
poZeTal oToug TOAOUG TOU NAEKTPIKY TAON oplopévng Twnig (V),
opiCoupe éva Quotkd HéyeBog Tou TO oVOUAloupe NAEKTPIKN avTi-
oraon tou Oumdlou (T cupBoAifoupe pe To ypduua R).

HAekTpIKN avTioTaon evog NAEKTpIkoU diméAou ovopdleral To
mnAiko Tng nAekTpikig Tdong (V) mou epappdélerar oTOug
moéAoug Tou dimoAou mpog Tnv €vraon (I) Tou nAeKTpIKOU peu-
HaTog mMou To 3IappPEEl:

R-= (2.4)

v
I

H povdda avtiotaong oto Alebvég Zuotnua Movddwv sival To
Qu (1 Ohm). H avtiotaon eivat mapdywyo péyebog Kal n povd-
da NG ekPppdletal pe tn Porbela g oxéong 2.4:

1Volt 3 1V

10hm=———— -
1 Ampere 1A

2NV NAEKTPOAOYI(Q Kal OTNV NAEKTPOVIKY XENOLUOTIOOUVTAL KAl
rmoMari\dola tou Qu: o Ko-wy (1 KQ=10% Q) kal To peya-wy
(1 MQ=10°% Q). H pétpnon g avtioTaong Wrnopsi va mpayua-
ToromnBel pe dpyava mou ovopdlovral WPOPETPA (slkdva 2.26).
Juvnbwg Ta wUOPETPa elval evowPaTwuéva ota TIOAUUETPA.

levikd n avrtiotaon evdg nAekTpikol dmdAou peTABAMAETAL e
™V epappolopevn tdon. Yndpxel wotdoo pa katnyopia dimdAwv
Tou ovoudlovral avrioTATeg, yla Toug omoioug n avtiotaon R
elval otabepr], dnAadr aveEdptntn g TAong Tou epapudleTal
0Ta dkpa Toug Kal TNG €vtaong Tou NAeKTpwoU peUuaTtog TIou ToUg

—
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Slappéel. Mpdkettal yia Toug amiols aywyoug Tou 6a Toug UeNe-
TAoOUNE otnv enduevn Tapdypago.

NOuoc¢ tou Qu

To amAouotepo owg JIMOAO TIOU MUMOPOUUE va HEAETIIOOULE
elval évag PeTaMIKOG aywydg, éva HeTaAkd olpua. ‘Otav ota
dkpa (méAoug) Tou oUpuatog epapudloupe NAEKTPLKY TAoN, TOTE
aré To oUppa dEPXETAL NAEKTPIKS pelua.

Mowa eivat n mMOOOTIKA OXE0N MOU OUVOEEL TNV NAEKTPLKN TAON
UE TNV €vraon Tou PeuNaToq mou mMpPokaAel oe évav aywyod; wg
dnAadn uetaBdiretal n T NG Evraong Tou NAEKTPIKOU pedua-
T0G Tou dlappéel évav aywyo dtav uetaBdMouue T dapopd
duvauikou rou epapudlouue ota Akpa TOU;

[Ma va anavtiooupe OTIG EPWTHOELG Mag, Ba katapuyoupe TAAL
oto Tmelpapa. MetaBdAMoupe TIG TIHMEG NAEKTPLIKNAG TAONG TOU
epappofoupe ota dkpa evog HETAAKOU aywyou. Metpdue tnv
Tdon ota dkpa Tou aywyou pe éva BOATOMETPO Kal TNV &vraon
TOU NAEKTPIKOU pelatog Tou dlappeel Tov aywyod pe éva aume-
POUETPO (elKdvVa 2.27).

Ta anoTteAéouata TwV UETPHOEWY LaG KataypdpovTal aTov Tiva-
ka 2.1. Ztnv tpeitn otAAN Tou Tivaka uroAoyi(foupe To MNAKo NG
Tdong mpog TNV avtiotolxn €évraon Tou pPeluatog, dnAadn Tnv
avtiotaon tou aywyou.

Eixdva 2.27
Av auérioouue v tdon nou epapudlouue ota dkpa Tou ayw-
2Tn ouvéxela pe TN Borbela Twv TIHWV TNG TAONG Kal TG évta-  you, Téte n éviaon tou peduatog mou Tov SLappge! HeyarwveL.
ong mou Aappdvoupe and tov nivaka 2.1 kataokeudloupe To dld-

ypauua g évraong (l) Tou nAektplikol peluatog Tou dlappéet MINAKAZ 2.1
1 £ £ 1 MAPATHPHZE OTI TlIA KAGE ZEYIOZ TIMQN
Vv
gi\:mait:o(e?:é\j’;v; g;?cn We ™ Taon V mou epappotoupe ota 0 AOFOZ V/I EXEIl THN IAIA TIMH
r v
Mapatnpoupe dtL T0 ddypaupa tng €vraong (I) Tou nAektpl- v ! R=T
KoU pelpaTtog Tou dlappEel Tov aywyd o ouvapTnon e TNV NAe- ek (mA) (%4!}
KTpWKn Tdon (V) mou tnv mpokaAel eival pa eubeia mou diEpxe- 0 0 -
Tat and to undév. Emopévwg ta dUo autd peyEdn eival avdho- 1,5 75 200
va, d3nAadr) o Adyog Toug dlatnpsital otabepdg. To yeyovdg autd 3,0 15,0 200
UMOPOUHE Va TO emBERAIDOOUNE KAl AMd TNV TPITN OTHAN Tou 45 22,5 200
nivaka 2.1, érou €xoupe umoAoyioel Toug AOyoug Twv AvTLOTOI- £l el el
XwV TPV Tdong-évraong (V/1). Mapampenoe étt dhot autoi ol ;'g i;'g igg

AoyoL €xouv tnv dla Tur. Qote n avriotaon R tou petalikou

aywyou eivat otabepry, aveEdptntn g Tdong mou epapudloupe 50
ota dkpa Tou, dnAadr €vag PETAAIKOG aywydg eival avtiotding.
40
H yevikeuon melpapatikwy dedopévav TIapdUolwy HE TA TIPOoN-
yoUpeva odrjynoe 1o lepuavd guaoiké Qu (Ohm) ot Siatunwon &E‘ 30
evég vopou mou elval yvwotdg wg vouog Tou Qu: = 20
H évraon () Tou nAekTpikoU peuparog Tou diappéel éva 10
petaliké aywyo eivar avdloyn tng diapopdg duvapikou (V)
ou epappdleral ota dkpa Tou. ol 132 &1 &1 B i40
2Uppwva pe 1o vOopo tou Qu, n avtiotaon eviég peTalAikou V (voit)
aywyouU elvat aveEdptntn NG NAEKTPIKNG TAONG ToU epapudle- Eiéva 2.28

TAlL OTa AKPa TOU KAl TNG €viaomg TOU NAEKTPLKOU PeUATOqg Tou  H évtaon tou peduatog mou dilappéet Tov aywyd (amotéAeaua)
Tov SlappéeL. Kkat n tdon rou epapudleta ota dkpa Tou (attia) elvat peyédn
avaioya.
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‘Etol av n oxéon 2.4 Aubel wg mpog To | TPOoKUTTTEL:

1 ,
l==-V V=IR 2.5
R nI (2.5)

AnAadn prnopoupe va toupe Ot

H évraon Ttou peluarog mou dlappéel €vav aywyd eivat avd-
Aoyn Tng tdong mou epapudleTal oTa AKkpa Tou aywyou pe ota-
Bepd avaioyiag to 1/R.

H oxéon aut arnotelel TN HaBNUATIKY €KPPAOT TOU VOLOU TOU
Qu. H ypaopk g mapdotaon eival pia eubeia mou di€pxeTal
and to PNndev, Onwg n ewkovifouevn otnv ewkéva 2.28.

Eikova 2.29

Tkéopyk Zipév Qu (1787-1854) loxUet 0 vouog tou Qu yia KABe NAEKTPIKG SiTToAo;
lepuavdq puatkdq mou dlatuinwae To VOUo mou ouvdeet v Tdon

Kl TV évTaom Tou pevaTog mou Blappéet &vay aywyo. Ac emavaAdfoupe TO melpapa tTng ekovag 2.27, aAAd autn N

@opd otn B€om Tou HETANIKOU aywyoU ag TOMOBETHOOUME A
KPUOTaA0J{0d0 1] €va Aaurtripa véou (AQUMTHPAS PWTEV®V dla-
pnuicewv). O KpuoTtaAlodiodol, oL NAEKTPOVIKEG Auxvieg Kal Ta
Tpaviiotop (ewkdva 2.30) eivar dlatd&elg Tou Xpnouuorolouvtal
OTNV KATAOKEUY] TWV NAEKTPOVIKWV CUOKEUWV, OMwg padldpwva,
UTIOAOYLOTEG, TNAEOPACELG K.ATL

MeTtaBdA\ovtag TV NAEKTPLKY) TAoN Tou epapudloupe ota Akpa
™G KPUOoTaAodIddou 1) Tou Aaumtripa véou, mapatnpouue 6Tl 1
évtaon Tou pelparog mou Ta dlappgetl dev eival avdloyn pe Tnv
NAEKTPLIKA TAo™M Tou epapudleTal ota Akpa Toug (elkdva 2.31).
AnAadr), av kat Ta rapandvw dirmoAa erutpénouv Tn SEAEUON TOU
NAeKTPIKOU pelpaTog, evtoutolg dev akoAouBouv To VOO Tou Q.
H avriotaon Ttoug MeTaBAAAeTal pe TNV NAEKTPIKA TAON TOU
e@apuoloupe ota dkpa Toug. To (Do emiong mapatnpeeital Kat
OTOUG NAEKTPIKOUG KIvNTHPeg (elkdva 2.258).

Eikéva 2.30

H nAektpovixn Auyvia (1), n kpuotaModiodog (2), To tpaviiotop (a) 1 (B) I
(3) kat n pwrodiodog (LED) (4) dev ouunepipépovial Gnwg €vag
UETAMIKOG aywyoS.

Eixéva 2.31 )
Anewdvion Twv Ty TG EvTaong Tou NAEKTOIKOU peUNaTos mou
Slappéel (a) wa kpouotaModiodo kat (B) éva Aaumtripa véou, o€ 1] v
oxéon e v tdon nou epapucloue KdBe popd 0Ta Akpa Tous. m” '”:l"' °"°” y "
Mapatipnoe ot yi' autd ta dimoAa dev toyUet 0 vouog tou Q.

AvtiBeta oL peTaMikol aywyoi, epdéoov dlatnpoue Tn Beplokpa-
ola Toug oTabepr], CUUMEPLPEPOVTAL CUUPWVA [E TO VOUO ToU Q.
AnAadn n avtiotaor| Toug dev PeTABANETAL e TNV TACT TIoU epap-
péletal ota dkpa Toug. Mevikd pe Tov PO avTIoTATn Xapaktnpi-
Coupe k&Be dimolo mou kavorolel To véuo Tou Qu (ewdva 2.32).

el - XICON - 10W 28K }_
Eikdva 2.32 ) _A_’__,,—'-\
AvtioTdreg (B)
(@) Mdgopor Ut avtiotarwv. (8) Evag avtiotdmng xapaktnol- e __-y--—-'-"-“
etat ané T uEyiom T ™S Evtaons Tou NAEKTOKOU pedua- e
T0G rou Tov Slappéel Xwpl§ va kataotpagel. (y) Zto oxedlaoud -\-J A WM— f§
evéq KukAwuarog ot avtiotdreq maplotdvovtat [e ta auuBora H () )

Tou paivovtal gtV EKOVa.
Ou avtiotdreg €xouv pla emmAgov IOOTNTA: YETATPETOUV € ONO-

—
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KA)POU TNV NAEKTPIKY evépyela oe Beppuikn). Tn petatporn) autr| 6a
™ MeAeTr|ooule O emdpevo kepAlalo.

Nouo¢ tou Qu Kal UIKPOKOOUOG

MNwe e&nyeital dt, dtav auv&dveral n tdon nou epapudlouue ota
dkpa evog aywyou, au&dvetal kat n €vtaon Tou PeUUATOS MOU TOV
dlappéet;

lMNa va arnavtijooupe oto mapandvw epwtnua, 6a a&lomojooupe
mv elkéva (PATUMO) TIoU E€XOUME SNULOUPYNOEL YId TO NAEKTPIKO
pelua wg éva oUVOAO KIVOULEVWY TIPOG | OPLOUEVN KateuBuvaon
nAektpoviwv. Meydhn Ttdom onuaivel ott Ta NAEKTPOVIA ATTOKTOUV
MeyaAUTEPN KIVNTIKY) evépyela Kal dpa Kivouvtal e peyaAltepn taxu-
mra. ‘0co Suwg peyalUtepn eival n Taxdtnta Twv NAeKTpoviwv Téoo
neploodtepa Ba mepvdve and Wa SLATOUr] Tou aywyoU O OPLopE-
VO XpOvo Kkal ouvenwg Téoo peyalutepn Oa eival n évraon Tou peu-
patog (ewdva 2.33). Autd uropouUpe va To katahdpoupe KaAUTepa
av BuunbouUue Kal To avaAoylké TIPATUTIO Yla TO NAEKTPKS pelpua:
600 peyalUtepn elval n TaxUTNTA TWV AUTOKIVATWV TIOU Kivouvtal
TPOG Mla Katelbuvon o évav autoklvnTddpopo TOoo TePLoadTepa
Ba diépyovral and éva oUYKeKPLEVO onueio Tou dpdpou.

MIKPOOKOMIKA EPUNVEIO TNC avTioTtaong
EVOC UETOARIKOU aywyou

2T1a dkpa dUO QVTIOTATWV HE OLAPOPETIKEG AVTIOTATELS EPAPHO-
Coupe Tnv Bla tdon V (aftio). Z0ppwva pe to vopo tou Qu ard
Tov avTlotdTn e TN Mikpdtepn avriotaon 6a diépxetal peyalUTe-
PNG €vtaong nAektplkd pelpa (amotéAeopa) ar’ 6,TL and Tov avtl-
OoTdmn Tou €xel T HeyaAUtepn avtiotaon. And Tov aywyd peya-
AUTepng avtiotaong dlEpXeTal UIKPOTEPOG APLBPSG NAEKTPOViwY OTO
Olo xpovikd dldompua. Mropoupe va moupe Ot autdg o aywyog
OUOKOAeUeL Tieploadtepo TNV kivnon twv nAektpoviwv. AnAadn n
avTtiotaon eivar éva péTpo TNG duokoAiag mou TPoBAAAel évag
aywyog ortn d1EAeUon TOU NAEKTPIKOU PEUUATOG HECA Ao AUTOV.

Mowa eivat n mpoéAeuon ¢ avriotaong evog aywyou;

Tnv ardvtnon 6a v avalntiooupe otn yvwoth Jag TAgov
MIKOOOKOTIKY] TIEPlypa®r] evog METAAIKOU aywyoU Kal TOU nAe-
KTPkoU peUaTog Tou Tov JlappéEet.

2Tnv napdypago 2.1 ovoudoape NAEKTPIKO peUpa Tou dlappEel
éva PETAMIKO oUppa Tnv mpooavatoMopévn kivnon twv elelBe-
pwv NAekTpoviwv Tou. ‘Otav ota dkpa Tou oUPUATOS EQAPUOTOU-
pe Hia dlagopd duvauikoU, OTo ECWTEPIKO TOu dnuioupyeital éva
nAektplkd medio. To medlo autd aokel NAeKTPIKEG SuvApelg ota
e\elBepa nAektpdvia Tou PeTdMou, ol omoieg mpokakolv au&non
™G TaxUumTdg Toug Katd prikog Tou oupuartog. Ouwg katd v
Kivnor] Toug Ta elelBepa nAektpdvia ouykpouovtal Pe Ta ovta
Tou PeTdMoU Ta oroia TaAaviwvovtal yUpw and oplopéveg oTa-
Bepég Béoelg. Ze KABe TéTola OoUYKPOoUuOn €va UEPOG NG KIVNTIKAG
evépYelag Tou nAektpoviou petagépetal oto Wv. ‘Etol n taxdtnta
Tou nAekTpoviou pelwveral. Apéowg petd Tn ouykpouon, n duva-
MN Tou nAekTplkoU mediou mpokalel ek véou auv&non Tng Taxutn-
TAg Tou NAeKTpoviou péEXPL TNV enduevn oUyKPouon, ondTte ena-
vahapBdvetal n Bla dadikaoia (ewdva 2.34).

—

Eikéva 2.33
MeyaAutepn évtaon peduarog onuaivel 6t otov dio xpovo Kat
and tov Oo aywyd dpxetal peyaAutepog aptbuds nAektpo-
viwv.

Eikéva 2.34
H tayitra twv eAeUBepwy nAektpoviwv Tou ueETaMikoU aywyou
uetadu twv dladoxikwy ouykpoUoewv auEdvetal efartiag g
dUvaung mou toug aokel T0 nAektokd medlo. Kard t alykpou-
01 ToUG Ue Ta (GvTa ToU HETAMOU, auTH UElVETaL OTiyutala.
Eva pépog e KivnTIKIG TOUG EVEDYELQS HETAPEPETAL OTA LOVTQ.
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Tehikd 6ha Ta elelBepa nAekTpdvia KivouvTal YE WA oTabepn)
péon TaxUumTa Katd PAKOG Tou oUpUATOg. AUTH 1 «OUAAOYIKY)»
Kivnon ouvioTd To NAEKTPIKO pelpa Tou dlappéel To oUPUa.

‘Qote KABe PETAMIKOG aywydg «avTIOTEKETA TN SlEAEUON NAe-
KTpwoU pelpatog péoa and autdv. H avriotaon Tou peTalAikou
aywyou mpo€pxeTal amé TIG CUYKPOUOEIG TwWV eAEUBEPWV nAe-
KTPOViWV HE Ta 16VTA TOU METAAAOU.

— ApaoTtnpioTnTa

Nopog Tou Qpu

Alabételg éva BoATopeTpo, €va aumepdueTpo, duo unarapieg 1,5 V

kat 4,5 V, éva Aaundkt kat kaAwdia.

¢ JuvappoAdynoe To KUKAwHA TNG elkOvag XPENolLomolwvtag dlado-
XK TIg dUo prarapieg.

¢ E@dppooe tov oplopd NG avtiotaong kat urnoAdyloe Tnv avriota-
on Tou Aaummpa pe Bdon Tig evdelelg Twv opydvwv oe kabepia
and T dUO TEPUTTWUIELG.

e JUYKPIVE TIG TIMEG TIOU UTIOAOYLOEG. ZKEYOU TIG TipoUnoBEoelg yia
va oxlel o vopog tou Qu oe éva UETAANKO aywyd. loxdouv atnv
napandvew mepimrwon; Mropel§ va epunveloelg ta anoteAéouara
Twv nepaudtwy oovu;

Eixdva 2.35
H avtiotaon evoq alpuatog eivar avdAoyn tou urikoug Tou.

24 MNapdyovreg amé Toug oToioUg

€EapTdaral n avrioraon evég aywyou

Ao roloug napdyovreg e€aptdral n avtiotaon evog UETAAAKOU
oupuarog; MNa va anaviiooupe OTO TAPANAvw £pwWTnuUa 6a ako-
Aoubrjooupe Ta PAUATA TNG EMIOTNUOVIKNAG HeEBSdou. Apxikd Oa
dlatunwooupe TG unoBEoelg pag. daivetar Aoyikd va umnobgoou-
Me 6Tl n avtiotaon evég peTalkikoU oUpuatog eEaptdral and To
UAKO and To omoio eivat ¢tiaypévo, amd Tig dlaotdoelg Ttou,
dnAadr) To PAKOog Kal To euBaddv TG dlaToung Tou, Kabwg Kat
™ Bepuokpacia Tou.

21N ouvéxela 6a KatapUyoulEe OTO TE(PAUA TIPOKELEVOU va ETTL-
BeBawwooupe 1 va dlaPeUooupe TIG UTOBEOEIG Uag. Oa PeTpn-
goupe Tnv avriotaon dldpopwv cupudTwv petaBdllovtag KABe
@opd évav amnd Toug napdyovreg ard Toug oroloug unobéoaue
ot eEaptdral n avriotaon Tou oUPUATOG, eV dlATnPOUE TOUG
unidAolnoug otabepouq. Anhadr) Ba HeETPriOOUNE TIG AVTIOTACELG
oupudTwy amd JaPOoPETIKA UNKA e JLaPOPETIKA WNKN kal dla-
TOUEG KAl Ot OLAPOPETIKEG BepoKpaaies.

E&Gptnon and to UNRKOC

270 meipapa NG ekovag 2.35 xpnoiuomnololpe oluppata arnod 1o
(dl0 péralho, pe v Bla datoury aMd pe dLaPOPETIKO UAKOG.
Me TO WUOUETPO METPANE TNV avTioTaor) Toug. AlATIIOTWVOUE OTL
Ta ouppata pe SAAoLo 1} TPUTAACLO UrKog €xouv dimAdola 1) Tl
nA\dola avtiotaon avtiotolxa. Zuunepaivoupe OTL n avtiotaon eivat
avdhoyn Tou UAKOUG TWV CUPHATWV.

—
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EEGptnon and to EUBASOV SIOTOUNAC

2Tn ouvéxela xpnowloroloUuye aywyouq Tou elval kataokeua-
opévol and 1o (dlo UNKSO Kal €xouv TO (Blo0 UAKOG aAAd dlago-
PeTIKO epPBaddv diatoung. Me To WHUOUETPO METPAME TNV avTi-
otaon Touqg. Alariotwvoupe 6Tl To oUppa pe dimAdola dlatoun
éxel ™ [on avtiotaon (ewdva 2.36). Zuurepaivoupe OTL n avti-
otaon eivat avtiotpdpwsg avdloyn Tou euBadol dlATOUNG TWV
OUPUATWV.

E&dptnon ano to &i60¢ tToUu UAIKOU

XpnotuoroloUpe dUo olppata pe To (Blo prkog kat euBadov
SlaToung Tou elval kataokeuaopéva To €va amd XaAkd Kal To
d\\o amnd aloupivio. Alariotwvoupe OTL TO XAAKIVO oUppa €Xel
MIkpdTEPN avtioTtaon and TO AAOUMIVEVIO. ZUMMEPAIVOUME OTL N
avtiotaon e€aptdral kat and T1o &idog Tou UAIKOU.

E&Zdptnon anoé th 6gpuoKpdaoio

O@éNoupe va UEAETOOUWE TEIPAPATIKA TN PETABOAX NG avti-
otaong evég UETAMIKOU aywyou mou Bploketal o’ éva AQUTTTr-
pa TUPAKTWONG Oe OuvdpTnon He TN Oepuokpacia tou. Xpnot-
poroloUe pia dldtagn onwg autr Tou elkoviletal otnv ewkéva
2.37. O petalkég aywyog eival Bublopévog péoa oe vepd Tou
omoi{ou propoupe va petaBaMoupe Tn Bepuokpacia pe wa Bep-
MavTIKA eotia kat va In petpdue pe €va Bepuduetpo. MNa kdbe
T NG Beppokpaciaq petpdue tnv avriotaon Tou aywyou We
€va WUOUETPO. AlAMIOTWVOUE OTL YEVIKA N AvTiOTAON TWV HETAA-
AKWOV aywywv auEdvetal pe tn Beppokpaocia.

H peAETN TwV amOoTEAEOUATWY AUTWV TwV Telpapdtwy pdg odn-
vel oto ocupnépacpa Ot n avtiotaon evdg PeTAAIKOU GUPUATOG
otaBepniq dlatourig oe OAO TO UrKOG TOU:

e glval avdhoyn tou pnRkoug Tou (¢),
¢ gival avtiotpdpwg avdloyn tou gupadol (A) Tng datoung Tou,

e gEaptdral and to €idog Tou UAKOU amd To oroio eival kata-
OKEUAOUEVO TO oUpHa Kal

e gEaptdral and n Oepuokpacia Tou aywyou.
O1 nmapandvw mpotdoelg Yrnopouv va ekppactolv pe Tn Haon-
MaTIK ox€on:

R=p._

x (2.6)

o6rou R eivat n avtiotaon Tou aywyou, A To gufaddv tng dla-
TOUNG TOU Kal € TO WrKOG TOu.

O ouvteleotriq avaloyiag p ovopdletal 18Ik avrioTaon Tou
UANkoU artd To omoilo eival Kataokeuaopeévog o aywyodg. Onwg
npokUmTel and T oxéon 2.6, étav n avriotaon peTpETal oe Q,
TO WAKOg 0g M Kat To guBaddv oe m?, Téte n edIKy avtioraon
petplétal oe Q'm. ‘Oco ukpdtepn elval n ediki avtiotaon evég
UNIKOU, T600 KaAUTEPOG aywydq Tou NAeKTplkoU pelpatog eival.

‘Etol, yia mapddewyua, oe Bgpuokpacia 20°C Bpgdnke OtL o

—

A,=4mm?

R,=5 Ohm

/-

R,=10 Ohm

Eikova 2.36

H avtiotaon evdq oUppatog eivat aviiotpdpwsg avdloyn tou
eupadou (A) e darouns tou.

4

4

( ApaoTtnpiéTnra
H avriotaon mou €xel To Aapmaki

Eikéva 2.37
H avtiotaon twv aywywv avéavetar e ™ Bepuokpaota.

Me Tn Bonbela evdg MOAUMETPOU UETEN-
oe TNV avtiotaon Tou €xel éva AQUMAKL.
2Uvdeoe TO AQUMAKL e M KATANANAN
uratapia wote va QwToROAOEL
Xpnotyomnowwvtag 1o TIOAUUETPO METPNOE
v Tdon Kat Tnv €vraon Tou PeUpatog
Tou dlappéel To AQUMAKL. Xpnotuornoinoe
T0 vOpo Ttou Qu kat uroAdyloe TNV avti-
OTaoY TOU.

ZUYKPLVE TNV TN TIOU UTIOASYLOEG TaPa-
ndvw PE auTr) ToU PETPNOEG HE TO TIOAU-
UETPO.

Mriopeic va epunveloelg to amotéreoua
G oUYKPLONG;
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YAik6

Apyupog
Xahkdg
Apyiho

Xa\uBag

XpWHOVIKEAVN

AvBpakag
Mupitio

Nepd
=0\
Tuaki
PVC

NINAKAZ 2.2

EIAIKEZ ANTIZTAZEIZ
Eidiki} avriotaon Q'm

Aywyoi

Hpaywyol

Movwrég

1,47x108
1,72x10°®
2,63x10°
20x10°8
100x10°®

3,5x10°
2.300

2x10°
1010
1010

1014

Ta eheUBepa nhektpovia Tou petaMikoU aywyou katd v kivn-
01 ToUG aUyKpoUovTal e Ta (GvTa Tou WeTdMou. Doo eviovo-
TepeS elval ot TaAavtwoelg Twv (BVTwY T000 Mo OUXVES elval ot

OUYKPOUCELS.

Eikova 2.38

Eixdva 2.39
0 poootdTng kai 1) onuariki Tou avamapdaTtaon

a) Metakwavrag To dpouéa & uetaBaroupe To nkog Tou avt-

otdm (Ad) kat dpa ™y avtiotaor tou. B) Ixnuatikr avanapd-

0Taon 10U POOaTAT.

XOAKOG €xel pikpdTepn eldikny avtiotaon and 1o aloupivio. Emo-
MEVWG O XaAKOG elval KAAUTEPOG aywydg TOU NAeKTPLkoU pPeUpa-
Tog and 1o ahloupivio. H Ty Tng eldikAg avtiotaong egaptdral
andé T Beppokpacia Tou aywyou. AuEdvetal Otav PeyaA®VeL N
Beppokpacia (elkéva 2.37). e UIKPY TIEPLOXY) BEPUOKPATLWOV (LEXPL
100°C mepinou) 1 ek avtiotaon augdvetal oUpewva HE TN
oxéon:

Pe=po"(1+0a°6) 2.7)

drou 1o P, sival 1 edikr avtiotaon oe 0 °C Kal pg N ESIKA avTi-
otaon oe kdnolwa Bepuokpacia 6. O mapdyoviag a ovouddetal
O0eppIKOG ouvTeAeoTq €18IKAG avTioTaong. MNa ta mneploodtepa
KaBapd pétala o ouvteleotg a éxet Ty 1/273°C.

Yndpxouv wotdéoo aywyol and oplopéva kpduara, Omwg n Kov-
otavtdvn (Kpdpa XaAkoU Kat vikeAiou), Tou 1 eldikr Toug avti-
otaon eival oxeddév aveEdptntn g Bepuokpaciag. And ta Kpd-
pjata autd kataokeudovral eEapTHHATA NAEKTPIKWY OpYyAvev
akplBeiag, Twv omoiwv n Aettoupyia dev mpéEnel va enmpedletal
and PeTaBoAég TG Bepuokpaciag. AvtiBeta pe Toug aywyoug n
€BIKA avTioTaon TwV NUIAYwywv eAATTWVETAL PE TN BepuoKkpa-
ala.

Epdoov n edkn avtiotaon au&dvetal pe tn Bepuokpaacia, emo-
Mévwg kat n avtiotaon Tou oUppatog aufdvetal pe Tn Oeppo-
kKpaoia oUupwva pe Tn oxéon

Re=R,"(1+a°6), (2.8)

émou 10 Ry eivat n avtiotaon oe 0°C kat Ry N avtiotaon oe
kdrota Beppokpacia 6.

Mw¢ EpUNVEUETAl n €EGPTNON TNG OVTIOTOONG NG Th OEPUOKPAOIT;

MNna va epunvedooupe tnv €€dptnon g avriotaong amd N
Bepuokpaoia, Ba KatapUyoupe OTO MIKPOKOOUO TOU HETAAAOU.
Quunbelte 611 n avrtiotaon Twv HETANWV oQelAeTal OTIG OAAAN-
Aetudpdoelg Twv elelBepwv NAeKTpoviwv pe Ta évta mou Taha-
vTwvovTtal yYUpw amd Tiq B€oelg ooppormiag Ttoug (ewdva 2.38)
MvwpiZete dpwg amnd 1o kePAAalo g Bepudtntag 6T, étav augd-
VOoUle Tn Bepuokpacia Tou PETANOU, Ol KIVATELG TWV LOVTWY TOU
yivovtat evrovétepeg. ‘'O00 evrovdtepeq eival oL TOAAVIWOELG TWV
WVTWV TO0O O OUXVEQ elval ol OUYKPOUOELG TwV NAEKTPOViwy
pe autd Kat emopévwg TOo0 HEYAAUTEPN 1 avrioTaon Tou ayw-
you.

MetapAnto¢ avtiotaTng

O petapAntég avtiotdtng eival évag avriotding Tou ormoiou
TNV avtiotaon prnopoupe va HeTABANOULE UETAKIVWOVTAG éva dpo-
MEa 1 meploTpépovtag €va koupmi (eikdva 2.39). Tov cuvdéoupe
KAatdMnAa ¢’ éva KUKAwPa ylia va pubBuifoupe v évraon Ttou
NAEKTPIKOU PEUPATOG TIOU dlapPEEL A GUOKEUT 1] TNV NAEKTPLKA
Tdon ToU e@aApPUOleTaAl OTA AKEPA HIAG CUCKEUNG. ZTNV TPWTN
neplmrwon ovopddetal poooTdTng kat otn deltepn TOTEVOIOE-
TPO.

—
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Mw¢ Asitoupyei Evac poootdtng;

H Aertoupyia tou poootdtn otnpiletar otnv e€dpmon tng avti-
otaong evég aywyou amd To prkog tou. O poootding mou Xpen-
oloroloUe OTO €pyaoTriplo anoteAeiral amnd €va CUPUATIVO ayw-
YO apKeTd peydhou urikoug, Tou eival Tuhtypévog yupw amd éva
MOVWTIKO KUAWVOPO. Katd prkog TG EMPAveLag TOU KUAVSPOU UTto-
pel va petakwveital, Mapauévovtag o aywylun enagn Je Tov ayw-
YO, €vaq HETANIKOG JPOHEAG e HOVWTIKY XELPoAapn] (ewdva 2.39).

Mw¢ €Znyeital n ASITOUpPyia TOU poootdtn;

270 KUKAWMA TIOU elkovifeTal otnv elkova 2.40a guvdgoupe €va
pooatdtn (eikdva 2.40B). To nAekTpKd pelpa diEpxeTal pévo amod
To TuAUa AA Tou aywyoU TOU POooOoTAtn. Av UETAKIVAOOUUE TO
dpouéa d mpog 1o dkpo B, To prikog AA Tou aywyouU Tou TEPL-
AapBdvetal oto KUKAwpa au&dvetal. Opwg pe v augnon Ttou
MrKoug Tou aywyou au&dvetal kat n avrtiotaor) Tou yuati, onwg
MABape, Ta dUo autd pey€dn eival avdioya.

Téte oUupwva pe to vOopo tou Qu:

<

Epdoov n 1don ota dkpa tou poootdrtn dlatnpeeital otabepn, n
al&non tng avriotaong R mpokaAel pelwon g €vraong Tou nAe-
KTPWOU pelpaToq Tou OlappPEel TO KUKAWMA KAl EMOUEVWS Kal
™G QwtoBoAiag Tou Aaumtrpa (ewkdva 2.40B). To yeyovog autd
eMmBeBaAlVETAL KAl PE TN XPHON Tou aumepdueTpou A (ekdva
2.40y). To avtiBeto amotéAeoupa Ba MaPATNPY)OOUPE €AV UETAKL-
vriooupe TO dpopeEa d TPog To AKPo A TOU POOOCTATN.

Mw¢ ASITOUPYEI TO NOTEVOIOUETPO

2tV ewkova 2.41 @aivetalr n ouvdeon evog petapAntol avil-
OTdTtn Wote va Aettoupyel wg TOTEVOIOUETPO. 2e OuVOUAOUS UE
ML NAEKTPLKY TINYT) TO TIOTEVOLOUETPO TIAPEXEL LA EMIOBUUNTY TAON
(éva kKAdopa g tdong Tng TNyng) oTo AKPO MIAG CUOKEUNG ToU
ouvdéeTal PeTatu Twv onuelwv A kat A. To movreoldueTpo eival
TOAU xprioo. ‘Otav oTpEQPelg To KOUum( NG évraong Tou 1jxou
o’ éva padldpwvo, OTEPEOPWVIKO 1] EVIOXUTY], UETAKIVEIG AmMAWG
TO Jpopéa evog MOTEVOIOUETPOU (elkdva 2.41q).

Mw¢ TO MNOTEVOIOUETPO SIIPEI TNV TAON

Metakwvwvtag To dpopéa auEAvoupe TO UNKOG Kat dpa tnv avti-
otaomn Raa HETAEU Twv A kat A (eikéva 2.41B). ZUppwva pe To VOO
Tou QU n tdon V peta&l twv A kat A eivar avdhoyn pe v Raa

Vap = I'Ran (2.9)

Av ouvd€ooupe PeTalu Twv A Kal A pa cuokeur amnd tnv omoia
dlEpxeTal pelpa UIKPNG €vraong, Téte auth n tdon epapudletal
KAl OoTa dKkpa TNG OUOKEUNG.

(v) A
— AW
A B

[N\
—A)

Eixova 2.40

(a) Kukdwua Aaurtripa. (B) KukAwpa Aaurtipa we poootdm. (y)
Sxnuatik avanapdotaon Tou kukAwuarog. Metakvwvtag To
dpouéa A uropouue va petapdMouue v avtiotaon tou poo-
oTdTn, EMOpEVWG Kat TNV €vTaon Tou NAEKTPIKOU PEUUATos mou

Slappéet T0 KUKAwHA.

A PWVYWWWAYWWWAWWAYAS B

L
A"

Eixova 2.41

(a) Evag dwakdnng, poootdmng. (B) Sxnuatk avarmapdotaon

TOU KUKAWUATOG TOU MOTEVOIOUETOU.
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Eixdva 2.42
Ot Aaurttripeg auvdéovtat o€ oelpd.
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Eixdva 2.43
(a) 210 kUkhwua napeuBaroupe Ta aunepduetoa oe oepd yia
Va UETPNOOULE TIG EVIAOEI TwV PEULATWY TOU SLapPEOUV TOUG
Aaurttipes kat v mmyn. (B) Zxnuatiki avanapdotaon Tou
KUKAWHATOG TNG €KOVG.

2.5 Epappoyég apxwv diartipnong orn MeAETN
. amAWV NAEKTPIKWV KUKAWHATWV

KUKAwua ouvdeong o€ ocgipd

Zuvdéoupe dUo Aaumtripesg (KaTavalwTég) He To €va AKpo TOouG
(B), evid Ta dMa dkpa Toug (A kat ') Ta ouvd€oupe pe TOUG
MOAOUG MIAG NAEKTPIKAG TMYNASG (ekdva 2.42). Mia Tétola ouvde-
on Aéyetal ouvdeon katavahwtwv oe oelpd. ‘Otav kAeiooupe TO
dlakomn, nAekTplkd pelpa dlappéel aUEéowg Kal Toug duo
Aauntrpeg. Onwg éxoupe 1dn mel, TO NAEKTPIKSO pelua eival n
TIPOCAVATOAIOMEVN Kivnon nAekTplkWv @optiwv. Ta ¢optia dev
ouoowpelovtal oute eEagaviovral, amwg Kivouvtal Slauéaou
TWV KOAWS(WV KAl TWV AQUITINPWV.

Ta nAektpdvia oe OAa Ta onueia Tou KUKAWPATog apxifouv va
Kivouvtal oxeddév akaplaia amd tn otiyur Tou KAeivoupe to dla-
KOrtn. Kdmowa nAektpdvia elgépyovtal otnv mnyr| and Tov apvn-
TIKO TOA0 NG Kal kdrolwa eE€pxovral amd to OeTIKO Kal KAmola
AN\a kivouvtal SLaUETOU TWV CUPUATWY TWV AQUITINPWY Kal TwV
KaAwdiwv ouvdeong. TeAlkd 6Aa Ta nAektpdvia Kivouvtal o€ KAEL-
ot dadpopr] oe OA0 TO KUKAwA.

Mia dlakom ¢’ éva onue(o TOU KUKAWWATOG otauatd Tn pon
Twv nAekTpoviwv. Téte To KUKAwHA ovopdletal avolxtd. H pon
TwV NAekTpoviwv uropei va diakormel av avol€oupe To dlakdmTn
A av kael To oUppa oe évav and Toug AAUMTrPeg, ondte ofN)-
vouv Kat ot duo. Autd eival kal To KUPLO HelOVEKTNUA €VOq
KUKAWPATOG oUvdeONG KATAVAAWTWY Ot oelpd. AV [la CUOKEUN
dev Aettoupyel, To pelpa JLAKOTTETAL 08 ONOKANPO TO KUKAW-
pa kat dev Ba Aertoupyel kauia ocuokeury. ‘Eva Ttétolo mapd-
delypa eival KAmola XPLOTOUYEVVIATIKA AQUMAKLA TIOU OUVOEO-
vtal og oelpd. Av «kael» To éva, To pelpa SLaKOTTETAL KAl dev
avdBel kavéva.

2V elkéva 2.43a kat 2.43B naplotdveral KUKAWUA OTo Oortoio
éxoupe OUVOECDeL e KATAANANAo Tpdmo Ta aumepdueTpa oe dd-
popeqg B€oelg €T0L WOTE va PETPAUE TNV €vIaon Tou PeUPaTOq
nou JiépxeTal and Toug KAtavalwTeég (Aaumtripeg). AlQmoTwvou-
pe ot and dAoug dEpxetal NAeKTPIKO peupa dlag évraong. Me
Ad\N\a Adyla oe éva KUKAWPA oelpdg 1 évtaon Tou NAeKTplkoU pel-
patog elval (dla og 6ha ta onueia Tou 1] cUPBOAIKA:

l=1=1 (2.10)

Me oo tpdmo 6a urmopoucaue va €punveUOOUNE TNV MapQAth-
pnon pag autn;

Eidaue ot pa Baoikn apxi g QUOIKAG elval n apyxr dwath-
pnong Tou nAekTpikoUu @optiou. Ta nAekTpdvia dev mapdyovral,
eV KATAOTPEPOVTAl OUTE KAl OUCCWPEUOVTAI O€ KATIOIO OnpEio
TOU KUKAWpaTog. Autéd onuaivel 6Tl oe oplopévo xpdévo o apte-

—
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MOC Twv NAekTpoviwv, dnNAadr To NAEKTPIKO QOPTIO TOU TePVAEL
arnd kdBe dlatoun TWV AYWYWV TOU KUKAWMaATog, eival o (diog.
Zuvenwg n évraon Tou pelparog eivat n dia.

2Tn ouvéxela ouvdEovTag e KATAAMNnAo Tpodmo tpia PoAtdue-
TPa (elkéva 2.44a) ota AKPA TWV KATAVOAWTWY OTA AKPA TOU
KUKAWUATOG METPAE TIQ TAoEIG oTa dkpa Toug. Mapatnpoupe otl
n tdon Vur ota dkpa Tou KUKAWPATOG looutal pe 1o dbpoloua
Twv Tdoewv Vag Kal Vgr ota dkpa kdbe Adumag (eikéva 2.44B) 1
OUMBOAIKA:

Var = Vas + Ver (2.11)

Mwe Ba uropovoaue va epunveUooUUE TNV MAPATiENon Uag autr;

H napandvw oxéon eival anotéheoua pag and TG Bacikdte-
PEG OPXEG TNG PUOIKNG: TNG APXIG dlATAENONG NG EVEPYELAG.
Eidape 6t n peTABOAR TNG NAEKTPIKAG eVEPYELAG €vOGQ NAEKTPL-
koU @opTiou Tou Kiveltal peTa&l dUo onueiwv evédg KUKAWPATOG
ekppdletal and v Tdon petagl Twv onueiwv. ‘ETol kabwg ta
nAekTpdvia Kivouvtal and to I mpog to A (eikdva 2.44B), n nhe-
KTPWKA] Toug evépyela peTafdMetal. H mapandvw petafoAn
ekppaletar and TNV Var. H ouvoAikry PETABOA] TNG NAEKTPIKNG
evépyelag Twv nAektpoviwv Ba eival (on pe 1o dBpoloua Twv UETA-
BoAwv katd tn dEAeuon toug amd To I mpog To B kal and to
B mpog 10 A, dnAadr katd Tt SiéAeuor| Toug and KABe AQUITT-
pA. ZUUBOAIKA propoUpe va YpAyoupe:

AEl—A = AEFB + AEBA (212)

KukAwua os napdAAanAn ouvéEon

Ta mneploodTepa KUKAWUATA KaTtaokeudZovtal €10l WOTe Ol NAe-
KTPIKEG OUOKEUEG va Aettoupyouv aveEdptnta n Wa ard tnv AAAn.
lMNa napddetypa, oto onitt pag évag Aauntipag priopel va ewto-
BoAel 1§ OxtL xwpig va emnpedlel TN Aettoupyia Twv AANA\WV AQUITTH-
PWV 1 NAEKTPIKWY cuokeuwv. Autd ouppaivel emeldr Ol OUOKeEU-
€q dev ouvdgovtal o oelpd aA\d TIAPAAANAQ 1 pla Je TNV AAAn.

H eikdva 2.45 deixvel dUo Aaurmrpeg nmou cuvdgovtal ota dkpa
A kat B evég nAektplkoU KukAwpatog. Autd eival €va mapd-
delypa arnAol KUKAWWATOG KATAVOAWTWY 0g TAPAAANAnN ouvde-
on. KdBe Aaumtripag €xel 1o dlkd Tou KAGdo amd tov €va oo
g unatapiag otov dAho. Yrndpyouv duo xwplotol dpduol yia
To pelpa. ‘Etol, oe avtiBeon pe €va KUKAwUA oelpdg, and Toug
dUo Aaumtripeg JlEpYovTal JLAPOPETIKA NAeKTPOVIA. TO KUKAW-
Ma elval kAelotd aveEdptnta amnd to edv Acttoupyel o €vag M
kat ot duo Aaumtripeg. H dakom og  évav omolodrnote KAAdo
dev dlakdmTel TNV kivnomn Twv nAektpoviwv otouq AAAOUG KAG-
doug, ue amoTéAeoua KABe ouokeur] va Aettoupyel aveEdptnta
ard TIG AAAeg.

2e éva TETolo KUKAwMA ouvdg€oupe KATAMNAQ BOATOUETPQ Kal
AUMEPOUETPA WOTE va PETPAE TIG TAOEIG OTd AKPA TWV AQUITTH-
pwV KABWG Kal TI§ eVTACELG TWV PEUUATWVY TIOU TOug dlappEouv

—

( ApaoTtnpiéTnra

Aapndakia oe oeipd

» Mdpe pa pnatapia twv 4,5 Volt kat do
Aapndkia Twv 2,5 Volt.

» Tomobétnoe ta Aaumndkia oe dU0 Auxvio-
AaB€q kal oUvdeog€ Ta Oe Oelpd PeE TNV
uratapia. Ta Aaurndkia avdpouyv.

> TimpoBAEmelg STt Ba oupBel av ouvdEoelg To
€va AaumdKL e Toug MONoUG TG Unatapiag;

» Kdve tn oUvdeon yla va emBeBalwoelg
Vv MPORAEYT) gou.

» Epprjveuoe 1o Qawvopevo.

—(V)-
A A2
d (Bl 7 Fi |
A ~ B " r
Vi— —v (B)
Eikova 2.44

(a) Zto kukAwpa napeppdMouue Ta BoAtduetpa napdMnia ya
Va UETPNO0UE TIG TAOEIS 0TA GKoa TwWV AQUITTHOWY, KABWS Kat
ota dkpa Tou Kukhwuarog. (B) Zxnuatr avamapdotaon tou
KukAwpatog we ta PoAtduetpa.

Eikéva 2.45
MapdMnAn auvdeon duo AaumTripwy.
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P

(A)
5 - 4

ML T8I
— @A

12
A =T o B
A2
Eikdva 2.46

Zynuatky avanapdotaon kukhwuatog mapdMnAng ouvdeang
m¢ ekovag 2.45 Le aunepOUEToa.

(a)
R

Eikova 2.47
(a) Aviiotdreg oe oetpd: Toug dlappéet To (Olo pedua. (B) Avtt-
otdteq oe napdMnAn auvdeon: éxouv v Bla tdom.

’ ]
P YYYy a
: Ry Ry ! @
i f‘!’ Y 11
i R2 i
! MWW !
— —
A | 1 1B
R !
| QB B
i WYy WYy )
G e | (B)
» | WY l .
A ‘ R : B
Eikova 2.48

‘Eva adotnua avtiotatwv napouotalet duo dkpa (moloug) e ta
omoia ouvdéetat e 0 undhouo kUkAwuQ.

(elkdva 2.46). AlQmoTwvouue OTL:

a. ZTa AKpa Twv AQurmpwy e@appoletal n dla diapopd duva-
MikoU Ttou elval {on pe ™ dapopd duvapikou g TNYNG (Vag)-

B. H évraon (I) Tou oAlkoU nAekTPIKOU PEUUATOG TIOU UETPAEL TO
aunepopeTpo A elval ion pe to dBpolopa Twv evtdoswy (I kat
l,) Twv peupdtwv Tou dlappéouv Toug dUO AQUMTAPEG Kal
METpWVTAL amd Ta aumnepdpeTpa A, Kal A, avtiotolxa (ekéva
2.46). Qote oxUeL

=1 + L (2.13)

Mwg Oa urmopouoaue va €gPUNVEUOOUUE TV mapaAtripnon uag
autn;

MNvwpiCoupe éTL To NAEKTPIKO pelua eival kivnon opTIouévwy
OWMATS{wV KATA UKOG TWV aywywv Tou KukAwpatog. Emiong
yvwpiCoupe d1L To poptio dlatnpeital. ‘Ooa QopTiopéva owuati-
dla diépyovtal oe oplopévo xpovo amnd To onueio A téoa Kal rep-
voUv OUVOAIKA TIpOog Touqg dUOo Aaurtripeg otov dlo xpovo. Mro-
poupe emouévwg va ouunepdvoupe OtL n évtaon (I) Tou oAlkou
NAeKTPIKOU peUpaTog Tou dlappéel To cuotmua eival (on pe to
dbpolopa twv evtdoeswv (I kat l,) Twv peupdtwy ou dlappEouv
Toug dU0 AQUITINPEG.

ZUvéEon avTIoTaTWV

Ze éva KUKAWMA ouvriBwg umdpxouv Teplocdtepol amd €vag
avtioTdreg ouvdedepévol e dldpopoug Tpdtoug. Av Slabgtoupe
duo avtiotdteg R; kat R,, téTE UmopoUpe va TOUG CUVOECOUNE
MOVOo pe dUO JlapopeTikoUq HETAEU TOUg TPOTOUG: 0 oelpd (EIKO-
va 2.47a) kat mapdMnAa (eikéva 2.47B).

‘Ooo peyalUtepog elval o aplBudg Twv avIloTatwy Tou dlabé-
Toupe Téo0 TePLoodTEPOL elval Kal oL TPAOTOL e TOUG omoloug [ro-
pouUphe va Toug ouvdéooupe (ewkdva 2.48). Mevikd ovoudloupe
ouotnua (ouvdeouoloyia) avTioTatwy éva OUVOANO AVTIOTATWY TIOU
TOoug €xoupe ouvdEoel e omolovdnrnote TPomo. 'Eva an\é cuotn-
pa avtiotatwv epgavifel mavrote dUo dkpa (A kat B) ota ormoia
propoulpe va epapudéloupe TNV NAEKTPIKA TAoNn (elkdva 2.480q).

Av ota dkpa TOU CUCTNPATOG TWV QVIIOTATWY £PAPUOCOUNE
ta dagopd duvauikol V, téte arr’ autd Ba SIENBeL NAEKTPIKO
pelua évraong I. Ag unoBEooupe Twpa OTL Bpiokouue €vav avtl-
otdtn avtiotaong R Tétolov WoTe, av oTa dKpa ToU eQAPUOCTOULE
Vv (da tdon V, va diENBeL art’ autdv nAekTpIkd peuua dlag évra-
ong | (ekdva 2.48B). Tdte n avriotaon R ovoudletal 1008Uvapn
avtiotaon Tou ouoTparTog (ouvdeopoAoyiag). ZUupwva pe TO
véuo Tou Q, n WwodUvaun avtiotaon Tou CUOTUATOG LKAVOTTOL-
el ™ oxéon:

(2.14)

oérou V eival n dapopd duvauikou mou epapudloupe ota Akpa
TOU OUOTAMATOG TWV AVTIOTATWV Kat | 1 évraon Tou nAekTplkoU

—
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pelpatog mou To Slappéel (ekdéva 2.48B). BéBaia o véuog Tou

Qu urnopel va epappootel Xwplotd Kat yia ke PEPOVWUEVO avTL- l ..!_ A (@)
otdtn. ©a unoloyiooupe TV 10od0vaun avtiotaon otig d0o | L o
arm\ouotepeg 600 Kal BeUENWDEIS OUVOEODEIG QAVTIOTATWY: OTNV
TIAPAANAN KAl OTnVv Katd oelpd ouvoeon. i R R, i
: ; ) ) A : —WWW\— W\ B
Zuvéeon SUO AVTIOTATWV OE OEIpd : \,,,J r L_,, J :
. V1 V!
Ot avtiotdreg ouvdéovtal Onwg ¢aivetal oty eikéva 2.49a. Kat L___‘:_; ______________ el
arté Toug dUo JiEpxetal To (Blo NAekTPlkd pevua évraong |, to . ;"\}\
omo{o To METPAUE HE TO aumepdueTpo. Me T Bonbela twv BoA- M~
TOUETPWV MMopoUpe va emPBeBalwooupe Ot n dlagopd duvaul-
koU ota dkpa A kat B tou cuotruatog eivat (on pe to dBpol-
oMa TwV TAOEWV TIOU PETPANE OTa dkpa KABe avtloTdrn: -
VAB = VAF + VrB (215) 5 ‘I ...I_ -"'.A-\l (B)
2upBoAiCoupe pe Ry kat R, Tiq avtiotdoelg Twv dUo avTloTATWwY e =
kal epapudloupe to vOpo tou Qu oe kdBe avtloTdTn: i :
A l A ‘O'\'A'l' 1 B
Var = I'R; (2.16) ! R 1
VI'B = I'RZ (217) | {9.‘\}
H wooduvaun avtiotaon (R) Tou cuotruarog Twv dUO avTloTa- Eidva 249

TGV €ival N avioTaon evog avrioTatn and Tov Omoio SEPXETAL (o) amordrec ouvdedeuévol o oeipd. (8) H 10080vaun avii-
nAekTplkd pelpa Blag évraong |, epdoov ota dkpa Tou ePaAp-  otaom.

péooupe TAom (on pe TV OAIKY) TAon Vg TOU CUOTAMATOG (EKO-

va 2.498). ‘Etol, av epapudéooupe TAAL TO VOO Tou Qu, €XOULE:

Vae=IR (2.18)

AvTIKaBIoTOUUE TIG TAOELG Vg, Var KAl Vg 0N ox€on (2.15) pe — “A
Bdon Tig oxéoelg (2.16), (2.17) kat (2.18), omndte mpokUTELl OTL:

R1 i '

'R =1Ry + 'R, 1 TN A I

;+ R W————BP— |

R =R, +R, (2.19) |

i B

H oxéon (2.19) dnAwvel 6Tt n 1008Uvaun avriotacn 3duo R Rz E_ :
TTEPICOOTEPWV AVTIOTATWV TTOU CUVAEovTal Ot Oelpd eival ion "N'_@_?_

HE TO @GOpoiopa TWV avTioTdoewv Toug. ‘Oco neploodtepol avt- T (@)
otdreg mpooTifevral ¢’ éva KUK AwUa oelpdg T1éo0o 1 Llooduvaun
avtiotaon au&dvetat.

MapdAAnAn ouveéEcn AVTIOTATWYV

Twpa ot avriotdreg ocuvdéovral onwg deixvel n ewdva 2.50a. <] I — A
Mapatnpoupe étL ota dkpa Ttoug epapudletar n da dapopd d
duvauikou, mou elval {on pe ™ dapopd duvauikoU ToU OUOTH-

& 1
Hatog (Vag). Me tn Borbela twv aprepSpetpwy A, A; kat A, dla- A : W : B
Totwvouue OtL: e B _______ : (B)
b=l + (2.20) Eikéva 2.50
(a) Avtiotdreg ouvdedeuévol mapdMnAa. (B) H ooduvaun avti-

Epappdloupe AN TO vopo tou QU yia kdBe avtioTdtn Xwpl- oraon

—
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( ApaoTtnpioTnTa

Aapntipeg oc mapdAAnAn ouvdeon

» ZUvdeoe otoug méAoug pnatapiag 4,5 Volt
éva Aaumdkt 3,6 Volt. To Aaumdkt ¢wTto-
BoAel évrova.

» Tt npoBA€nelg ot Ba ouuBel otn Pwto-
BoAla Tou Aaumtripa av OuvdEOELG MapPdA-
AnAa kat éva deutepo (510 AQuUITAkL;

» Kdve Tn ouvdeon yla va emBeBaiwoelg
Vv mPORAeYN) oou.

» Eppurjveuce 1O QalvOpevo TOU TApPATHPN-
0€q.

otd, KaBwg Kat yla évav avtiotdtn e avriotaon (on pe Tnv Loo-
duvaun avtiotaon (R) Tou cuotAuatog Twv dUO AVIIOTATWV:

=ﬁ | =VAB |=ﬁ
R, ’ R

| 2 =R
2

(2.21)

1

Ané TIg oxéoelg (2.21) mpokumntel 01l 600 pIkpdTEPEN elval n
avtiotaon evég kKAAdou Téo0 peyalltepn eival ) évraon tou pel-
patog Tou diépXeTal amd autdv. AvTIKaBIOTOUUE TIG EVTATELS TWV
peupdtwv otn oxéon (2.20) and Tig oxéoelg (2.21), ondre MPO-
KUTtTEL OTL

(2.22)

VAB AB VAB A 1 i +i
R, R,

1 2 1

Ané ™ oxéon (2.22) mpokurttel &1L, av ot dUo avtloTdreq elval
dlol, TéTE N LWOdUVan avtiotaon oouTal e To PIod TG KABeULdg.
Juvenwg 600 o aplOudg Twv avrliotatwv augdveral n Looduvapn
avtiotaon elattwveral kat sivat pikpdtepn and kabed and Tig
QVTIOTACELG TWV QVTIOTATWV TIOU OUVOEOVTAL TIAPAANAQ.

Napadeiyua 2.1

40 Q avrioTotxa, MMopelg:

PWV;

2Touqg TIOAOUG NAEKTPIKAG TNYNG ouvdgelg duo Aaumtripeg A kat A, og oelpd.
Kheivelg to dlakdrmm O, ondte mapatnpelq OtL n €voelEn Tou aumePOUETPOU
yivetat 0,2 A. Av yvwpilelg 6Tt oL avTlotdoelg Twv Aaummripwy eivat 20 Q kat

a) va npoPAEyelg TIg evdeifelg Vy kat V, Kat V Twv BOATOUETPWV;
B) va urmoAoyioelg TNV 10odUvaun avtioTaon Tou CUCTAHATOG TwV U0 AQUrTTH-

Aedopéva Baoikn e&iowon

Avtiotaon tou Ay R=20 Q Tdon Ay V, Noéuog Tou Qu
Avtiotaon tou Ay R,=40 Q Tdon Ay V, V=IR
‘Evtaon tou pelpatog mou Tdon ota dkpa Tou V=V, + V,
dlappéel To KUKAwUa: 1=0,2 A KUKA®Opatog: V

loodUvaun avtiotaon: R

ouvdéovtal oe oelpd.

Brijpa 3: Awarotvoupe Toug Tpdmoug ouvdeong Twv avtiotatwv. Ot Ry kat R, Ij\?p]_-_E&zJ L 3
Aj WA WWA B

Ané Toug dUo avtlotdrteg dlEpXeTal TO (Blo NAeKTPIKS pelpa gvraong 1=0,2 A. R4 ¢ R2
Epappdloupe yia kdbe katavalwt) Tn Baoikr e&owon:

Auon
Brijpa 1: KataokeudZoupe T OUPBOAIKY avanapdoTtaon Tou KUKAWUATOG (ewdva ay). r(ﬁl . ~
i
Bripa 2: Inuewvoupe ta Akpa-akpodékteg Twv avtiotatwv (A, MB kat AB avrti- — L
OTOLXA) KAl TWV TNYWV (elkéva a). l' 5 1

{V)
Aaurtripag 1 Aaurtrjpag 2 — 4
Vi=I"Ry, V,=(0,2 A)* (20 Q)=4 V, V,=1R,, V,=(0,2 A)*(40 Q)=8 V, Eiéva a

Qote: Vi=4 V Qote: V,=8 V
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Brjpa 4: Karaokeudloupe ) OUPBOAKY avarnapdotaon Tou loodUvauou KUKAWUATOG (eikéva f).

Ou avtiotdreg Ry kat R, elval ouvdedepévol oe oelpd. Emopévwg n 1ooduvaun avrioraor

Toug divetal and TN oxeon: ®) i

)

- Iy 5
Roos=Ri+R: 1 Rues=(20 Q) + (40 Q)=60 Q Qote: Ry5=60 Q. '
Znuelwon: Mropouue va urtoAoyioouue t dlapopd duvauikou UeTa&u Twv MOAwV g nnyng R';nmmn
(V) pe dUo dlapopeTikoug TPOMOUG:
1. Andé 1o apxké KUkAwpa: H diapopd duvauikol peta&u twv onueiwv A kat B (Vag) v
looutal pe to dbpolopa Twv daPopwV dUVAUKOU Var- Kat Vig:
Eikdva (B)

Vag=Var + Vg 1 Vag=(@4 V) + 8V) 1 V=12 V.
2. A6 To 1003Uvauo KUKAwpa: Epapudloupe to vopo tou QU yla Tnv 1ooduvaun avriotaon:

Vas=I'Roos H Vas=(0,2 A)'(60 Q) H Vag=12 V.

Mapadeiyua 2.2

2T0Uq TIOAOUG NAEKTPLKNG TMYNG ouvdgoupe dUo Aaurtripeg Ay kat A, o€ MAPAAAn- o
An ouvdeon. Kheivoupe to dlakormm O, ondte napatnpoupe OtL n évdel&n V Tou BoA-
TOpeTpoU Yivetar 12 V. Av yvwpilelg 6Tt ol avilotdoelg Twv Aaumtipwy eivat 20 Q
kat 40 Q avtioTola, HMope(q: "

a) va npoPAéyelg TG evdeiEelg Iy, I, kal | Twv aumePOUETPWY; & | P --O_
B) va umoloyioelg TV 1W0odUvaun avtioTaon Tou CUoTAMATOG TwWV dUO AQUTTTHPWV; \E

1
: 0

Avtiotaon tou Ay Ri=20 Q ‘Evtaon pelduatog mou dlappeet Tov Aq: |y Ndpog tou Qu
Avtiotaon tou A, R,=60 Q ‘Evtaon peldpatog mou dappéel Tov Ayl |, I= R
Tdon ota dkpa AB ToU ‘Evtaon tou pelparog mou dlappgel Tnv | = 1+,
KUKAwuatog: V=12 V looduvapn avriotaon: R

Auon

Bripa 1: Kataokeudfoupe Tn CUPBOAIKY avarmapdoTtaon Tou KUKAWHATOG (Elkdva a).
Brjpa 2: Znuewwvoupe Ta AKPA-OKPOJEKTEG TWV AVTIOTATWV Kal Twv Tnywv AlL, MB kat AB avtioTtoxa (ewdva a).

Bripa 3: Alaruotwvoupe Toug TPdToug olvdeong Ttwv avrtiotatwyv. Ot Ry kat R, ouvd€ovral mapdAAnAa.

2ta dkpa toug A, B umdpyxetl kowr) Tdom mou eivat (om pe v Tdon Twv mOAwV (7 (a)

. 1
mg mmyrg (V). - }; s
Epapudloupe yia kdBe avtiotdtn tn Baoikry e&lowon:
Ri 11 (A)
Aaurrtipag 1 Aaprripag 2 .‘ch;@j)— b 4
V 12V Vv 12V
"“R ""200 2 R, 27600 i
1 Q 2 A R; iz . B
Qote: 1,=0,6 A Qote: 1,=0,2 A WW—————A)—
e A
Ané tn Baowkn oxéon I=I; + |, unmoAoyiCoupe Tnv évraon 1=0,6 A + 0,2 A. Qote
1=0,8 A Eikdva (ﬂ)
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Brijpa 4: KataokeudZoupe TN CUPBOAKT) avanapdoTtaon Tou LoodUvapuou KUKAW-

patog amd tov oplopd Nng.

RV 12V
|

B R=—— 'Qore R=15

» Xpnoiyomoinoe Kal EPAPHOCE TIG £VVOIEG TTOU €UABOEG:
HAekTpIKO pelpa Kal NAEKTPIKO KUKAWHGA

(B)
5 i
patog (ewkova B). 3= L 5
O avtiotdreg R; kat R, eivat ouvdedepévol mapdAAnia. Emopévag 1 1oodu- r ?
|
vaun avtiotaor) Touq divetat and tn ox€on:
0 0 A .l‘h\‘ll.li'l B

11 1 11 1 1 60Q+20Q R

e 2 = — —m——— A = 100B0val

R R R, " R 200’600 " R @9 @9 " R=1BA L o
Inueiwon: MmopoUpe va umnoAoyiooupe TV Ll0odUVAUN AvTIOTAOY) TOU KUKAW- Eixdva ()

1. Zupm\npwoe TiG AéEelg Tou Aelmouv and To MAPaKATw Keluevo £1ol WOoTe Ol MPOTACELG TIOU TIPOKUTTTOUV

va elval emotnuovika opBEg:

A TNV i KIVNON TWV e, N YEVIKOTEPA TWV ..eoevveenneenne. owuatdiov TV ovoud-
Coupe NAEKTPIKS pelja.

B. OpiCoupe ™V ..covveneenee. (I) Tou nAektplkol pelpatog Tou dlappgel €vav aywyd wg To TNAKO Tou
..... .... (g) ou diEpxeTal AMO HUUA ....ceeeeneeenee. TOU AYWYOU OF e ceevieeeeenne. (£) TIPOG TO i

OLUOTIOIOUE YIA VA UETPANE TNV €VIAoT TOU NAEKTPIKOU PEUMATOG OVOUAZOVIAL ...cccveeeveeneneese.

Y. KdBe didtagn mou amoteAeital anod ............... AYWYLHOUG «dPOUOUG», HECW TWV OTIolwV Propel va JEN-

Bel NAEKTPIKO PEUMA OVOUAZETAL .oocvveeeivies ceveeeeveeeineeeenns .

. K&Be ouokeury otnv omoia pla Hop®r) eVEPYELQG METATPEMETAL O NAEKTPIKY] OVOUALZETAL ...............

............... evépyelag. To NAEKTPIKG OTolxelo (umatapia) 1§ 0 CUCOWPEUTNG (MMATAPIO AUTOKLVITOU) HETA-
TPEMEL TNV e evépyela oe NAEKTPKr), H yevwnTpla PETATPEMEL TN ..ooveeeneeenn. eVEPYELD OE mNAe-
KTPLKT. TO QWTOOTOIXE(O UETATPEMEL TNV EVEPYELA TNG .vvveevvreerireeens 0e NAEKTPLKN, EVW TO BePUOTTOL-
Xe0 TN v, EVEPYELD O NAEKTPIKY.

. OVOUAZOUHE NAEKTPIKY ..coveeenenene N dlapopd ............... (Vimyre) METAEU TwV U0 MOAWV [IAG NAEKTPIKNG

mNYNG TO TMNAKO TNG .ovveeeenee. (Eqpexror) TIOU TIPOOQEPETAL QMO TNV TINYY] 0 NAEKTPOVIA OUVOAIKOU
(g) dtav diEpxovral amd AUTHV TPOG TO ............ OVOUATZOUUE ............... Tdon 1 dapopd
peTaEU Twv dUO0 AKPWV TOU KATAVAAWTH, TO TMAKKO TNG ..ccceevee..e. TIOU METAPEPOUV OTOV
KatavaAwt NAeKTPOVIA OUVOAIKOU ......... détav diEpyovtal and autdv TMPOG TO ...........

—
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HAekTpikd SimoAa kal avriotaon £vog aywyou

2. Zuun\pwoe TIq AEEelg Tou Aeimouv amd To MAPAKATW KEeluevo €Tol WOoTe Ol TPOTATELG TIOU TIPOKUTTOUV
va elval emotnuovikd opBEg:

a. HAeKTPIKA ..o (R) evdg nAektpikol SIMOAOU OVOUAZETAL TO TINAIKO TNG woveveiveeies cveeieeeanenns V)
mou epapudletal otoug MOAOUG TOU JIMOAOU TPOG TNV ............ (I) TOU eevieeiieet e, ToU TO
dlappéel: R=—"= . H povdda avriotaong oro Albvég ZUotnua Movddwv eivat To ......... a .. ).

B. H avtiotaon 'E.(-).L.J-HHSTQMlKOlﬁ aywyoU TIPOEPXETAL ATIO TIG ....cccvveewnns TWV eAeUBEPWV NAEKTPOVIWV UE
TA e TOU METAANNOU.

Y. H évtaon (I) Tou nAektpikol peluatog Tou dlappgel éva PETANIKO aywyd eivatl ............... g dla-

3. KdBe dimolo mou kavorolel To vopo tou Qu ovopdletal ............... Kat €xel TNV 1BOTNTA va METaA-
TPénel €€ ONOKAIPOU TNV ............... EVEPYELA OF ...cveeeneee..

€. H avtiotaon evég petalikoU oUppatog otabepniq dlatoung oe OAo TO UiKog Tou: i) elvat ...............
TOU eeeeveeennne TOU (€), wevveeeir ceeeeeeene Tou gppadol (A) tng dlatounq Tou, i) eEaptdrar and TO
............. TOU ........... and To ormoio eival kataokeuaopévo 1o olpua Kat amd T ............... TOU AYW-
you.

ot. ‘Otav o peTaBAnTdg avtlioTATng XEnowomoleltatl ya va pubpuifoupe tTnv €vtaon Tou nAektplkoU peu-
MATOG TIOU OLAPPEEL LA GUOKEUY) OVOUAZETAL ..eoenveeeeniene , VM Yla va pubuifoupe TNV NAEKTPLIKY TAON
ToU €PAPUAZeTal OTOUG TIOAOUG TNG OVOUATZETAL ..oveveeveeeirennnee

Epappoyég apyxwv diatipnong otn HeAETN amAWV NAEKTPIKWY KUKAWHATWV
3. Zuum\pwoe TIq AEEelg Tou Aeimouv amd To MAPAKATW KElNEVO €TOL WOTE Ol TPOTATELG TIOU TIPOKUTITOUV
va eival emotnuovikd opBEg:

a. H tdon Vur ota dkpa Tou KUKAOUATOG SU0 AQUITTPWV OUVOEDEUEVWY OE TELPA LOOUTAL E TO ovvvvrenvennns
TwV Tdoewv Vg Kal Vgr ota dkpa KABe Aaumtripa. Autd eival QMOTEAECTUA TNG APXIG --veeveerrreeverreeaneeans

10 (R

B. H évtaon (I) Tou oAikoU nAekTplkoU pelpatog mou dlappgel éva KUKAWPA dUo Aaumtripwv ouvdede-
MEVWV TIAPAANNAa eival (oM PE TO .ooceeceeeeennee TOV ceveeeiieeenne (Iy KAt 1)) TOV oo mou dlappg-
ouv Toug dUo AaumTrpeg. AuTO eival ArMOTEAECHUA TNG APXNASG «veevreeeene. TOU coiieeeciieees eeevreeeevee e

» E@dppooe TIG yVWOEIG OOU Kal YPAYe TEKUNPIWHEVEG ATIAVTHOEIG OTIG EPWTHOEIG TTOU OKOAouBoUV:
HAeKTPIKO pelpa Kal NAEKTPIKG KUKAwua
4. Na mpayuatornojoelg To KUKAWUA mou Taptotdvetal otn dumAavr
elkéva. Zwypdploe oTo TETPAdI® OOU TN OXNMATIKY Tou avarapd-
otaon. Na mepiypdyelg Tt 6a oupBel PeTd TO KAeloWo TOU dLaKO-
TITN XPNOLLOTIOWVTAG TIG EVVOLEG «NAEKTPLKY) TAOT)», «<NAEKTPIKS PEU-
Ma», «NAEKTPIKO KUKAWMA», «NAEKTPLKO Tedi(o», «eAeUBepa NAEKTPO-
via».

5. AwB€telq wa unarapia, éva Aaprrripa, €va aurnepOUeTpo, éva BoA-
TOUETPO, €va dlakdmTn Kal KaAwdla. Mpayuatornoinoe éva KUKAwUa
TéTOl0 WOTE OTAV KAElVElG TO JLAKOITTN, O AQUITAPAG VA GWTOROAE], VW) TO AUMEPOUETPO va Jeixvel TNV
€VTaon TOU NAEKTPLKOU PEUNATOG TIOU JlAPPEEL TO AQUITTHPA KAl TO BOATOUETPO TNV NAEKTPIKN TAON ota
dkpa Tou. Na oxedldoelg Tn OXNUATIKA avarnapdotacn Tou Tapandvew KUKAWPATOG KaBwg Kat Tn CUuu-
Batiky popd Tou pelpaToq.
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10.

HAekTpikd SimoAa kai avriotaon €vog aywyou

Na kataokeudoelg To KUKAwA Tou maplotdvetal otn dumhavr] elkdva. Av
KAeloelg To dlakdmm, Tl Mepluévelg va oupBel; Na xapaktnploelg pe = Tig ‘\
TPOTACELG TWV OTOIWV TO TIEPLEXOMEVO elval EMIOTNUOVIKA 0pBS Kal pe A

QUTEG TIOU TO TePLEXOPEVO TouG elval emoTnUOVIKA AavBaouévo.

a.

2TO €0WTEPIKO TOU PETANAIKOU OUPUATOG TOU Aaurtripa €xel dnpioup-
ynBel éva nAekTplkd medio.

. Katd unkog tou oUppatog Kivouvtal eAelBepa nAektpdvia mou mapd-

yovtal and Tnv urarapia.

. Katd urikog tou oUppatog Kivouvtal Ta BeTikd dvta Tou PeTANoU amd To omoio €xel KaTaoKeuaoTel

To oUpua Tou Aaumrtripa.

. Ta ehelBepa nAekTPOVIA TOU PETANIKOU oUPUATOG AANAeMIdPOUV e Ta LOVTA TOU UETAANOU Kal PETa-

PEPouV 0’ autd €va PEPOG TNG KIVNTIKAG TOUG eVEPYELQG.

. H evépyela mou petagépetal ouvolikd ota évTa Tou oUpuarog amnd kABe nAektpdvio Tou Kiveltal and to

éva dkpo Tou Aaurrijpa oto AAN\o eival avdloyn NG NAEKTPIKNG TAoNG Tou epapudleTal ota Akpa Tou.

Na xapaktnpioelq pe X TIG MPOTACELG TWV OMOlwV TO TEPIEXOUEVO elval eTOTNUOVIKA 0pB6 kat pe A
QUTEG TIOU TO TIEPLEXOMEVO TOUG elval €TLOTNMOVIKA AavOaouEVO.

H
a

€.
qt.

avriotaon evég pUETAAAIKOU aywyou:

. MeyaAwvel étav au&dvoupe tnv tdon mou epapudloupe ota Akpa Tou, evw N Bepuokpacia Tou dla-

npeeital otadepr).

. MeyaAwvel dtav auEdvoupe tn Bepuokpacia Tou, evw N NAEKTPIKY TAON ToU ePapuoleTal ota Adkpa

TOU Tapapével otabepn).

. MeyaAwvel 6tav au&dvoupe Tnv évtaon Tou NAEKTPIKOU PeUUATOC TIOU TOV JlappEel, evw n Beppo-

Kpaoia tou datnpeeital otabepn).

. Elvat ion pe to mnAiko Tng €vraong Ttou nAekTplkoU PeUPATOG TOU JlApPEEL TOV aywyod TMPog Tnv

NAEKTPLIKA TAON TIoU €papuUOloupe OTa AKPA TOU.
EEaptdral and 10 UAKS TOou aywyou.
Aev petaBdMeTal av JIMAACIACOUNE CUYXPOVWG TO UNKOG TOU aywyou Kat To euBaddv g dlatour|g Tou.

Na arttoAoynoelg mepIANTTIKA TI§ Amavinoelg oou.

H

avtiotaon evég aywyou dumAactdletal étav dmAactdloupe TNV NAEKTPIKA TAon ota dkpa Tou. Yma-

koUel 0 aywydg autdg oto vouo Tou Qu; Na artiohoyroelg tnv andvinor cou.

AUo avtiotdreg €xouv (Blo urikog kat euBaddv dlatoung kat Bpiokovral otnv dla Bepuokpacia. Qotdoo
napouctdlouv dlapopeTik avtiotaon. MNwg e&nyeic To pawvéuevo auto;

E@appoyég apxwv diatipnong orn HEAETN AmAWV NAEKTPIKWV KUKAWHATWV

21N dmAavn ewkéva BAEMELG TN OXNUATIKY avanapdotacon evog nAe- Rs Re
KTpIKoU KUKAwpatog. Na oxedidoelg t ¢popd Ttou peUuatog Tou AN AN
digpxetal and kabe avriotdtn. Na xapaktnpioelg pe = T mpotd- R |7 Rq

oelg Twv ormoiwv To Teplexduevo eival emotnuovikd opBd kat pe A o M YO R B
AUTEG TIOU TO TePleXOPEVO Toug elval emoTnUovikA AavBaouévo. r

a.
B.
Y.
0.

€

Ot avtiotdreg R, kat R, ouvdéovtal oe oelpd.

Ot avtiotdreg R, kat R; ouvdéovtal mapdAAnAa.
O1 avtiotdreg R; kat R, ouvdéovral oe oelpd.
O avtiotdmg R, ouvdéetal mapdAAnAa pe Tov 1.oodUvapo avtioTdrn Twv R; kat R,.

O avriotdmg R, ouvdéetal oe oelpd pe Tov LloodUvapo avtiotdtn tTwv R, R; kat R,.
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11.

12.

ot. H évtaon tou nAektpikoU pelpatog mou dlappeel Tov avtlotdrn R, elval {on pe Tnv €vraon tou peu-

patog Tou dlappégel Tov Ro.
C. H tdon ota dkpa tou R, eival (on pe 1o dBpolopa Twv TAcewv ota dKpa Twv avtiotatwv R; kat R,.
n. Ta nAekTpikd pevparta mou dappgouv TI§ Ry kat R, €xouv {oeq evrdoelg.
0. H évraon tou peluatog mou dlappéel Tov R, eival (on pe to dBpoloua Twv eVIACEWV TWV PEUMNATWY
mnou dlappgouv Toug avtiotdreg R, kat Rs.

.. H tdon otouq méloug g mnyng (A, B) eival ion pe 1o dBpolopa twv TAoEwv OTa AKPA TWV AVTLl-
otatwv Ry kat R,.

Na artioAoynoelg TePIANTTTIKA TIG EMIAOYEG TOU.

Al0B€Telg dUo AaumtrApeq SLAPOPETIKWY avtlotdoewy, Ry kat R, uia pnatapia kar kaAwdia. Na mpay-
patornoljoelg €va KUKAWPA €Ttol woTte va dlappgel Toug AAUITHPEG To (Blo nAekTplkd pelupa. Mwg Ba
peTtaBANndel n owtoBoAia kdBe Aaurrpa av ouvdéooupe (BPAXUKUKAWOOUME) Ta dkpa evog €€ autwy
pe éva xovtpd KaAwdlo aueAntéaq avrtiotaong. MNMwg uropelq va eEnynoelg to awvépevo autd; e kdbe
nepimTwon va oxedldoelg Tn OXNUATIKY avarnapdotacn ToU KUKAWUATOG.

Al0B€Telg dU0 Aaumtripeg dLaPOpPETIKWY aviiotdoewv R; kat R,, pa pnatapia kat kaAwdia. Na mpaypa-
Tomomnoelg éva KUKAwUa €Tol WoTe oToug dUo Aaumtripeg va epappoletal n dia dapopd duvaukou.
Mwg 6a petaBAndel N pwtoBoAia KABe Aaurtrpa av ouvOETOUUE (BPAXUKUKAWOOUNE) Ta dkpa evog €€
autwv pe éva xovtpd KaAwdlo apeAntéag avtiotaong; MNwg 8a peTaBAnBel otnv MepmTWoNn auTr] To nAe-
KTplkd pelua mou dlappéel v mnyn; Mg urmopelc va e&nynoelg 1o gawvdpevo autd; e kdbe Tmepi-
TITWOoN OXed(aoe TN OXNMATIKY avanapdoTtaor TOU KUKAWMATOG.

ONOR.WilKO

HAekTpikd pelpa Kal NAEKTPIKG KUKAwua

H €vtaon tou nAektpikol pedpatog otnv 086vn evog nhektpovikoU umoAoyloth eivat 320 pA. MNdoa nAe-

KTpdvia «xturolv» Tnv empdvela tng oB0vng Tou UTIOAOYLOTH KABe deuTePOAETTO; TO OTOLXELWDEG TNAE-

KTPIKS QopTio eival e=1,6x107° C.

‘Evag Aaurtripag ouvdéetal, pe TN Boribela kaAwdiwv, oe oelpd e éva aumePOPETPO Kal ia pratapia

kat pwtoBoAel. H nAektplkry Tdon otoug TdAoug g pnatapiag eivat 9 V. H évdel&n tou aumepduUeTpou

eival 1=1,5 A.

a. Méoo nAekTplkd Poptio diEpxeTal amd uia dlatoury Tou cUPPATOg Tou Aaurtripa avd deutepOAETTTO;

B. Méoo nAektplikd QopTio diEpxeTal ard Tnv unarapia avd deutepOAEMTO;

y. Méon eival n XNUIKY evépyela TG UMATApiag Mou PETATPEMETAL 0 L.oodUVAun NAEKTPLKY avd deute-
POAETTTO;

‘Eva potornodiAato kat éva |.X. autokivnto xpnoluomnololv kal ta duo pnatapieq dag tdong 12 V, ol

omoieg uropouv va SLaKvrioouv SLaPOPETIKY) MOoATNTA NAEKTPIKOU popTiou. Av umoBEooupe OTL N Pra-

Tapia Tou potomodnAdrou uropsl va dakwvrioel goptio 4 kC kat Tou autokwvritou 30 kC, va umoAoyi-

o€l TO UEYLOTO TI0OO eVEPYELG TIOU Uropel KABe umnatapia va mpoopEépet.

HAekTpika dimoAa kai avriotaon evog aywyou

‘Evag avtiotdmg €xel avtiotaon 50 Q. Zuvd€oupe Ta GKPA TOU QVTIOTATN e Toug MOAOUG Jiag uratapiag.

2Toug TOAOUG NG pnatapiag cuvdgoupe Kat €va BoAtopetpo. H €vdel&n tou BoAtduetpou eivat 5 V.

a. Na avamapaotioelg oto TETPAdI0 OOU TN OXNUATIKY) avarnapdotaon TOU avIioToXoU KUKAWUATOG.

B Na oxedldoelg tnv €vtaon Tou NAEKTPIKOU PeUNATOG TIOU JLaPPEEL TOV AVIIOTATN KAl TNV €viaon Tou
pelaTog Tou JlappEeL TNV TMyT).
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5. ‘Evag pabnmg evdlapépeTal va SlaTioTWoEL av 0 NAEKTPIKOG KIvNTNPAG
evoqg autokivnTou-mtatyvidlol urmakouel oto Voo tou Qu. Mpayuarornol-
el To KUKAwPa NG dmAavng elkévag. MetaBdAAel Tnv TAoN TOU £QAp-
pOleTal otoug TOAOUG Tou JMOAOU (KIvNTrPa) Kal Pe €va aumePOUETPO
METPA TNV évtaon Tou nAeKTPKoU pelpatog Tou Tov dlappégel. Kata-
YPApel Ta ANMOTEAEOUATA TWV UETPNOEWV Tou otov Tivaka A1. Molo tpd-
no ene€epyaoiag Twv dedouevwy Tou Tivaka 6a TPOoTelveq OTO HaAONTH

TIPOKEIEVOU VA amavtroel 0To epWTNUA Tou; AITloAdynoe tnv mpdtaar MINAKAZ A1
oou. Tdon (Volt) ‘Evraon (mA)
6. 'Eva oUppa and XpwHOVIKEAVN éxel priKog 47,1 m Kal SIGUeTPo 2 mm. 2 30
Na umoAloyioelg tnv avriotaon Tou oUPHATOG TNG XPWHOVIKEAIVNG Aau- 4 40
Bavovrag unéyn ta Sedopéva Tou mivaka 2.2 g oeAidag 50. 6 3
7. MMpokerral va ouvdéoelg €va UKPOPwvo To omoio €xel aviiotaon 4 Q e 12 ::

TO OTEPEOPWVIKO COU OUYKpOTNUa Tou Bploketal oe amdotaon 15 m

arté autd. H avtiotaon twv KoAwdiwv Tou Ba xenolUoTorioelg yia Tn ouvdeon dev BéAelg va Eemepvd
Ta 0,25 Q. YnoAdyloe Tn SIAUETPO ToU XAAKIVOU OUPUATOG TIou Ba XENOLUOTooElg Yia Tn olvdeon, Aau-
Bdvovtag umndyn TIg TWWEQ yia TNV K avtiotaon Tou XaAkoU amd Tov Tivaka 2.2 g oeAidag 50.

Epappoyéq apxwv diatipnong orn HEAETN amAWV NAEKTPIKWV KUKAWHATWV

8. Zta dkpa evdg kaAwdiou pe oUppa amd xpwpovikeAivn ouvdéoupe Toug MOAOUG ulag pratapiag. Peu-
pa évtaong 1 mA dlappéel To KaAwdlo. KéBoupe To KAAWSI0 OTn pEDY, OUYKOMOUUE Ta AKPaA TwV KO-
MOTIWV KAl ota dkpa Tng ouotolxiag ouvdéoupe Toug mMoAoug Tng dlag g prarapiag. Mdon eival n
€VTaomn Tou peUuatoqg mou dlappéel TN pnatapia o’ autd Tn meplttwon;

9. AwbEtoupe pa pnatapia, €va aumepdueTpo, Tpia BoAtdueTpa, 2
duo avtiotdteg avtiotdoewv R;=40 Q kat R,=60 Q, kabwg Kkat L -
KaAwdla. MpayuatoroloUpe To KUKAWPA N OXNUATIKY avanapd- 5 )
otaon Tou oroilou Tapouatdetal otn dmAavn eikéva. Metd to

z 2 2 z Z R4 R2
kAeloo Ttou dlakodrtn & n €vdelEn Tou BoAtouetpou eival V= A A A B
6 V. Na umnoloyioelg: L : J r L 2 J
2 . 2 2 V1 Va
a. Vv oodUvaun avtioTtaon Tou KUKAWUATOG KaBwg Kal tnv :
€vOelEn TOU QUMEPOUETPOU v

B. Tnv évraon Tou peluartog mou dlappéel Tov avtiotdtn R,
Y. TNV évraon tou pelpatog mou dlappéel Tov avtiotdmn R,
d. TIg évdel&elg Twv BoAtopétpwy Vi kat Vs.

10. Awbétoupe pa pratapia, éva aumepduetpo, dUo avTloTdteq

avtiotdoswv R;=60 Q kat R,=30 Q kat kaAwdia. MNpayuaro- : } A
moloUpe TO KUKAwHA Tng dmAavig elkovag. Metd to KAelowo 5 y
Tou Jdlakdmn N €vdelEn Tou aumepopérpou eivat 1=0,3 A. R4 i

e . . , e . \f\,"\" \'h‘;(A;'[)—u
a. Moéon eivat n woduvaun avriotacrn TOU CUOTNUATOG TwV dUOo &

QVTIOTATWY;

. . . z - A R i B
B. YrmoAdyloe tnv tdon ota dkpa TOU CUCTHHATOG Twv dUO avTl- 2 . 5
OTATWV Kal otoug TIOAOUG TNG TNYNG. WWe ‘Azr

y. Méon eivat n évraon tou nAektplkol PeUUATOG TIOU JlapPE-
€l k&Be avtloTdrn;
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0 H npooavatohopévn kivinon Twv eAelBepwv NAEKTpoviwv Katd prikog evog UETAAMIKOU oUPUATOG OVOUd-

0 2e éva KUKAwpa oe TapAAANAn ouvdeon oe OAa ta otolxeia Tou epappoletal N dla tdon. To oAkd nAe-

NEPIAHWH

Cetal nAekTplkd pevpa. Ma va mMPoKaAéooupe NAEKTPIKO pelud, TPEMEL 0TA AKPA TOU OUPUATOG VA OUv-
d€ooupe TOUG TOAOUG HIAG NAEKTPIKNG TINYNG OMOTE OTO E0WTEPIKO TOU dnploupyeital nAekTplkd medio.

To nAekTpIKO pelua UETAPEPEL NAEKTPIKY evépyela. H evépyela autr) HETATPEMETAL O evEPYeEld AAWV
HopPwV, Otav To NAEKTPIKO pelpa JEPXETAl amd Toug NAEKTPIKOUG KATAVAAWTEG (AQUITTNPEG, KIVNTHAPEG,
K.ATL.).

‘Evtaon Tou nAeKTpIKOU peUuaTog oVOouddeTal To TNAIKO TOU NAEKTPIKOU (POPTIOU TIOU PETAPEPOUV TA POP-
TIopEva owpatidla katd tn diEAeUOT|) Toug amd pa dLaTtour] Tou aywyou TPOoG TO AvTiOTOLXO XPOVIKO Old-
omua (.. oe €va JEUTEPOAETTTO).

Alapopd duvapikoU 1) NAEKTPIKY TAon ovoudletal To MNAKO Tou €xel WG APOUNTH TNV NAEKTPIKY evépyela
TOU UETAPEPETAL TIPOG (1] ard) NAeKTPEOVIA KAl TIAPAVOUACT) TO GUVONKO (OPTIO (q) Twv NAEKTPOViwV.
To mnAiko TNG NAeKTPIKG TAONG Tou epappéloupe ota Akpa evog aywyou TPOG TNV €vraorn Tou nAe-
KTPIKOU peupatog mou dlEpxetal and autdv ovoudletal aviiotaon tou aywyou.

H avtiotaon twv PETAAMIKOV aywywv, epoécov 1 Bepuokpacia Toug dlatnpeeital otabepr}, dev eEaptdral
and Tnv TAoN Mou ePAPHUOloUpE OoTta AKPA TOUG KAl amd Tnv €vtaon Tou NAEKTPIKOU PeUaToq TIou JLEP-
Xetatr and touq aywyouq. OL aywyol autol ovopddovtal aviloTATeES.

lMNa toug avtioTdreg oxUel 0 vOUOGg Tou Qi n €vtaon Tou NAEKTPIKOU peluatog eivat avaloyn pe tnv
TAON TOU TNV TIPOKAAEL.

H avtiotaon evdg petalikoU aywyoU eEaptdrtal amd To PAKoG, TO eUBaddv dlatourig, TO UNKS Kal TN
Beppokpacia Tou.

Me wa petaBAntr avriotaon uropoupe va PETABAAAOULE TNV €viaon Tou PeUpaTog Tou JlappEgel jia
OUOKeUur| onodte ovOUAZeTal poooTdtng 1 TNV NAEKTPIKN) TAoN Ota AKPa TNG OUCKEUNG OmoTe ovopdletal
TIOVTEVOLOETPO.

2e €va KUKAwPa og ouvdeon oelpdg and oAa ta otolxela Tou JEPxeTal TO (B0 peUua WG ATMOTEAECUA TNG
apxng datpnong tou goptiou. H tdon mou epappdletal ota dkpa Tou eival {on pe To dBpolopa Twv
Tdoewv TOU ePapUOleTal o KABE OTOlKElD TOU WG AMOTEAEOMA TNG APXNG dlaTriPnong Tng evépPyelag.

KTPIKG pelpa mou dlEpxetal and to KUKAwpa eival (oo pe to dBpolopa Twv evidoewy mou JEPXETAL Ao
k@Be otolxelo Tou wq amoTéAeoua NG apxNg dlaTrPENONG TOU NAEKTPIKOU (POPTIOU.

BAZIKOI OPOI

HAektplkd pelpua

‘Evraon nAekTplkoU peUuatoq

dopd nAektplkoU PeUPATOq
HAekTpIKS KUKAWHQ

Alapopd duvapikol 1) NAeKTPIKA TAon

HAektplkd dimoAo
AvtioTtaon aywyou
Poootding
MotevoldueTpo

HAekTplké KUKAwUA oUvdeong oe oelpd
HAekTplkd KUKAWUA O TAPAAANAn olvdeon
Avtiotding

20vdeon QVILOTATWY
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HAEKTPIKH ENEPTEIA

HAEKTPIKH ENEPTEIA KAl ZYI'XPONH ZQH

Kd&be pépa kheivelg €va dlakdmtn yia va Béoelq oe Aeitoupyla b5
éva Aaurmpa, tTo paddpwvo 1} TV TnAedpaan, xewpileoar €vav N\
aveAkuotripa 1) BAEMelg va yupilel kdrolog To kAedl yla va apxi- “ e
O€l va AelToupyel n unxavry Tou auToKIvToU. 2& KaBeuld amnd TIq 25X
napandvw MEPUTTWOELG €va AVOLIKTO NAEKTPIKO KUKAWUA HETATPE- )
netal oe KAeloTo, ondte dEpxeTal and autd NAeKTPlkd pelua Moy : : s
HeTagépel evépyela. Z '

Ané OAeg TIQ MOPPEG eVEPYELAG AUTH TIOU EMNPEACE TEPLOTO-
TEPO TO OUYXPOVO TIONTIONS elval N NAEKTPIKY evEépyeld. Ta omou-
dadTepa XAPAKTNPELOTIKA TNG NAEKTPIKAG evépyelag eival n euko-
AN peTtagopd NG ot UeYAAEQ AMOOTACEIC KAl N UETATPOT] TNG
oe AN\eg POPYPEG eVEPYELAG. =

Ta peydAa amobguara Tng evépyelag mou Umdpxouv otn ¢uon, AN

Onwg oToug MoTAoUq (SUVAIKN) 1} oTa Kortdopata Ayvitn (Xnpt- VAW LS RS !
kr)), Bplokovtal ekatovtddeg XINOUETPA Pakpld and Tig noAelg. H ' ' X o Fis'
XPNOWATNTA TOUug Yla Ta aoTikd kévipa Kal Ta gpyootdola Ba

Atav apeAntéa av dev Atav duvath n METATEOT] KAl N €UKOAN

petapopd autig g evépyelag. H petagopd NG NAEKTPIKAG

EVEPYEIAG ETUTUYXAVETAL [UE TO NAEKTPIKO peUa ToU dlappéet €va

KAEIOTO NAEKTPIKO KUKAwHa (eikéva 3.1). Eikéva 3.1

STIG NAEKTPIKEG OUOKEUSG (KATAVOAWTEG) N NASKTPIKY evépysia  To nAektpikd pedua Slappéet aywyous urikoug moA@y yihioje-

LETATPEMETAL OE AMEQ HOPPESQ EVEPYELAS, OTIWG BEPUIKY, XNUIKY, — PWY Ka ;}aracpépal v nAekTpkn ;va’pyeta and Toug TOmoug
«1apaywyng» 0Touq TOMOUS «KaravdAwongy.

UNXavikr, evépyela payvntikou mediou. Avdloya He Tn HopPr evEp-
YELOG OTNV omoia PETATPETETAL N NAEKTPLKY] TA ATIOTEAETUATA TOU
nAekTplkoU pelpatog dlakpivovtal oe BepUIKA, XNUIKA, UNXAVIKA,
PWTEWVE, PayvnTik& KA. e autd To KepAhalo Ba UEAETHOOULE
Ta anoteAéopaTa TOoU NAEKTPIKOU peUpnatog ot oUvOeon HE TIG
avT{OTOIXEG EVEPYELOKEG METATPOTIEG.

) OepHIKA amoTeAéopaTa

TOU NAEKTPIKOU PEUNATOQ

Kdbe ouokeunn amd tnv oroia JLEPXETAL NAEKTPIKO peuua Begp-
uaiverat.

‘Otav évag kolvég AaUITripag MUPAKTWOEWS AEITOUPYEL Yla apke-
16 Xpovo Bepuaivetal. Av B€ooupe Oe AetToupyia pia NAEKTPIKY

kou(iva, Téte n eotia g Beppaivetal. Ot NAEKTPIKEG BepUAOTPES, Eikdva 3.2
oL kouliveq kat oL Bepupooipwveg Oepuaivovral, étav amd toug  Otav and T nAektpikés ouokeuss Sidpxetat nAEKTOKG pedjua,
QVTLOTATEG TOUG JLEPXETAL NAEKTPIKO pelpa (eikéva 3.2). Bepuatvovrat

—
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Eikéva 3.3
000 Ypévo and to Aaundk SlEpXETAl NAEKTOKO PEUUA, LETa-
Pépetat Bepudtnta and autd mpog To mepiBaMov Tou.

Eikéva 3.4
TCéiug TZdouh (Joule, 1818-1889)
Ayyhog uaikdg, C(uBoroidg oto endyyehua. AayoAibnke ue
€peuves mou apopoUoay TNV EVEPYEL Kal TIG LETATPOMES TNG.
Me ta nepipnua melpauatd tou édete ot oe Kabe petapoAi n
ok} evépyela dlatnpeltat otabepn.

Eikéva 3.5
Melpauatikry didraén yia m peAET Tou pawouévou T(GoUA.

levikd, 6tav and €vav avtioTdtn SIEPXETAL NAEKTPIKO pelja, N
Bepuokpaocia tou au&dvetal. To @awvdpevo autd To HEAETNOE
nMpwTtog 0 AyyAhog @uolkdg TCAouA (Joule), kat yU' autd ovoud-
Cetal «@aivopevo TTAoul». MNvwpifoupe OTL alvg&non tng Oeppo-
kpaoiag Tou avTloTdtn ouvdEetal pe augnon tng Oeppikng Tou
evépyelag. Ermum\éov dtav n Bepuokpacia Tou avtiotdin yivetat
peyaAUtepn and tn Beppokpaocia tou meplBAAovTOg Tou, evep-
vela (Bepudtnta) Ba petagpgperalr and Tov avrlotdin oe autd
(eidva 3.3). Av OAn n erumA€ov (NAEKTPLIKY)) EVEPYELD UETAPEPE-
Tar oto mepRArov, Téte n Beppokpacia Tou avtiotdtn dlatn-
peftal otabepry. H evépyela dev napdyetal and 1o undév. Meta-
Tpénetal and T Wa Popdr) otnv AN, €Tol WOTE 1 OUVOANIKY
noodtNTd NG va dlatnpeeltal otadepn.

Ané rou npoépxetal n BepudInNTA NMOU UETAPEPETAL QIO TOV AVTL-
otdtn oto nepBdArov;

Eidape mponyolpeva OTL n Beppikry evépyela evog aAvTIOTATN
au&dvetal, étav and autdv diEpxeTal NAekTpkd peupa. Eivalr pave-
PO OTL N MPOEAEUOT AUTNG TNG EVEPYELAG OUVOEETAL [IE TNV EVEP-
YEIQ TIOU METAPEPEL TO NAEKTPIKO peUpa Tnv omola ovopdoape
NAEKTPIKY evépyela. Zupmepaivoupe Aomév OTL OTOV avTioTATH
NAeKTPIKN evépyela petarpéneral oe Oeppikn. Emopévwg n Bep-
HOTNTA TOU METAPEPETAl amdé TOv avTIOTATn oTo TEePIBAAAov
TOU TIPOEPXETAI OO TNV NAEKTPIKH EVEPYEIQ.

Meipauatikn UEAETN Ttou Paivouévou TZaoun

Me n BonBela Tou melPAUaTog Ba PEAETIOOUNE TOUG TIAPAyO-
vteq and Toug oroloug eEaptdral n moodtnTa NG BepudTag
Tmou petagépetal and évav avtliotdtn oto mepBaNov tou. I
autd 1o AOyo Ot doxelo e BepuKA HOVWUEVA TOLXWUATA TIPO-
obétoupe vepd pdalag m. 1o vepd PBubifoupe avtiotdmm R Ta
dkpa Tou ormoiou Ta OUVOEOUUE HE NAEKTPIKNA TNYH (elkdva 3.5).
Khelvoupe Tto dlakdrn, omndte dnuioupyeltal éva KAEIOTd KUKAW-
Ma Kat and Ttov avtlotdTn JEpXeTal NAEKTPIKO pelua.

ApXIKA n Bepuokpacia tou avtiotdrn eival {on pe ™ Bgppo-
kpaoia tou vepou. Otav and Tov avtioTtdrn SEPXETAL NAEKTPIKO
pelua, n Beppokpacia Tou au&dvetal kat yivetatr peyalutepn anod
™ Bepuokpacia Tou vepou. Téte BepudTNTA LETAPEPETAL ATIO TOV
avTIoTATtn OTo vepd Kal N Bepuokpacia tou augdveral.

MMw¢ uropouue va urntoAoyioouue tnv moootnTa g BepudTnTag
IToU UETAPEPETAL OTO VEPD;

MNvwpiCoupe 6Tl n moodtTa BepudtnTag (Q) mou petaggpetal
0’ éva oWHAa yla oplopévo Xpovikd didotnua (t) ouvdéetal pe tn
pMaZa (m) Tou owuaTtog Kal Tn PETABoAr] Tng Bepuokpaciag tou
(AB). Mropoupe va uroAoyicoupe Tnv Tapandvw moadtnTa [e
BoriBela Tng eEiowong g BepudopeTpiag:

Q=c'm-A6

érou C =4'200kg+°0 (edlkA BepudTNTA TOU vePOU), m n pala

—
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Tou vepou oe kg kat AB n petaBoAr} g Bepuokpaaciag Tou vepou
(°C). Tnv dvodo Tng Beppokpaciag Tou vepoU Tn UETPAUE e
Bonbela evdg BepudueTpou. ZTn ouvéxela Ba mpoomnabrioouue va
AMavtriooUle OTA TIAPAKATW EPWTAMATA:

I. Me roto tpdro oxetietar n nmoodnta OgpudTNTAG MOU LETA-
pépetal anod évav avtiotdtn ue v €viacn Tou PEUNATOG oU
oV dlappéEel;

Alatnpwvtag To XPovikd didotnua At otabepd kal Xenoilorol-
wvtag mdvra Tov Blo avtiotdtn R kataypdgoupe T HETABOAN
g Beppokpaaciag (AB) Tou vepou yia dldpopeg TIUEG TNG €vra-
ong Tou peupatog | ou dlappéel Tov avtiotdtn (nivakag 3.1A).
Tnv évraon tou pedpartog | ™ pubuiCoupe pe Tn Poribela evogq
poootdtn (eikdva 3.6). And Ta MELPAPATIKA dedopEva TIOU TIPO-
KUMToUV JlamoTWVoulE OTL:

‘Otav dimAactdloupe TNV €viaon Tou NAEKTPkoU PeUpaTog Tou
dlappgel Tov avtiotdtn (2°1), n moodmta Ing OeppdTnTag mou
ueTapépetal and autdév TeTpaniactdletal (4 Q=22-Q). Otav v
TpAaoidloupe (3°1), To MoodTTA TNG BEPUOTNTAG TIOU HETAPE-
petal evvianaotdletal (9-Q=3%:Q) K.0.k.

>upnepaivoupe Aoy 1L n noodtnrta Tng Beppdtntag (Q) mou
MeTapEPETaAl amnd €vav avIloTdatn eivar avdloyn Tou TETPAYWVOU
NG €vtaong Tou NAEKTPIKOU PeUUATOG ToU JLEPXETAL amd auTov.

Il. Mwg uetaBdMetar n noodtnta OepuoOTNTAG TTOU UETAPEPETAL
and évav avtotdin og ouvdptnon ue v avrioracn tou, av
dlatnprioouue TO XPOVO SLEAEUONG KAl TNV €viacon TOU NAEKTPOL-
KoU peuuarog otabepd;

. Mg petaBdMetal n moodtnta OePUOTNTAG MOU UETAPEPETAL
and évav aviiotdtn oe ouvdptnon ue 10 XPOvo SiEAeuonsg Tou
NAeKTPIKOU peuuatog and autdy, dtav dlatnpouue tv &vtaon
TOU NAEKTPIKOU pedUaTog Kat Tnv avtiotaon otabepd;

XPNOLUOTIOIWVTAG AVTIOTATEG UE SLAPOPETIKY TIU avtiotaong 1
peTaBdAovTag To XPovikd dldotnua tng HETPNOoNGg Urnopouue va
npayuartornomooupe nelpduata (eikdéveq 3.7, 3.8). Kataypdgpoupe
™ MeTaBoAn Tng Bepuokpaciag tou vepou (mivakag 3.1B kat
3.1MN. Ta mepauatikd dedopéva TMou TPOKUMTOUV Hag odnyouv
oe dUo avtioTolxa cuunepdouara:

Otav o xpdvog diEAeuoNng Kal n €vtaon Tou nAekTplkol peu-
patog dwatnpouvtal otabepd, n nocdtnta Tng OepudtnTag mou
petapépetal and €vav avtiotdmn eivat avédhoyn tng avriotaorq
Tou (elkdéva 3.7, mivakag 3.1B).

2e évav avtlotdtn e otabepr) avtiotaon kat étav n €vraon
TOU nAekTpkoU pelpatog mou tov dlappéeel datnpeital otabepn)
n noodmrta Tng BepudTnTag mou petapgpetal and autdv eival
avdhoyn Tou Xpovou JIEAEUONG TOU NAEKTPIKOU PEUUATOS (EIKO-
va 3.8, nivakag 3.1I).

(a) >

Eikéva 3.6
Ortav and tov avtiotdr Sépxetal NAKTOKG pedua SimAdotag
éutaong uetagépetat oto vepd tetpanmAdola moodtta Bepud-
mrag npokaAwvrag avrioton auénon e Bepuokpaciag Tou.

Eikéva 3.7
And tov avtiotdm dmAdotag avtiotaons, and tov orolo Olp-
Xetaw pedua dlag évraong oto Blo xpovikd dlAoTnua, HETapE-
petat oto vepd dimAdota moodtta  Bepudtag.

2-At

Eikéva 3.8
Orav and tov avtiotdm dépxetat nAektpd pedua otabepriq
évtaong yia SimAdoto poviko Sldotnua, To mood e Bepuotn-
TaQ MOV LETAQEPETAL and Tov avilotdm oto vepd dmhaotdleTal.
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MINAKAZ 3.1

| A6
2° 4'N\0

3.1A ZTAGEPO R, At 3.1B ZTAGEPO |, At 34T 2ZTAGEPO |, R
‘Evraon peUpatrog  MetaBoAr Beppokpaaiag AvrioTaon MetaoAry Beppokpaciag Xpoviké didotnpa MeTaBoAr Beppokpaadiag

R A6 At JiG)
2'R 2'N\8 2°At 2'N\8

n evépyeia

(a)

BepHIK

évraon pelpaTog

»
>

(B)

Oeppikn evépyeia

avrioTaon

B
>

(v)

OeppIKn EVépyEIQ

v

Xpo6vog

Eikéva 3.9
Tpapieés napaotaoelq me uetaBoAriq e Beputkiiq evépyelag
avtiotdm oe ouvaptnoe pe () ™y éviaon Tou peduatos, (B)
™y avtioTaon Kat (y) 10 Xpdvo OléAeuons Tou petuaros.

NOuo¢ tou TZdouA

Av ouvoyiooupe TA OuPMeEPAOUATA TIOU Jlapoppwoape and
ONeg TIG TELPAUATIKEG dPAOTNPEIOTNTEG TIOU Teplypdyape, Kata-
Ayoupe O’ €va QUOIKO VOUO O Omoiog apxlkd diatunwbnke arnd
Tov TCAouA kat yU' autd ovoudotnke vépog Tou TTAOUA:

H petaBoAl Tng OeppikAg evépyelag €veg avTioTdTn avTi-
otraong R, otav amd autdv di€pXeTal NAEKTPIKO peUpa oTabe-
pAg évraong | kai emopévwg n moodTnTa TNG OepporTnrag Q
TIOU MPETAPEPETAI ATIO AUTOV TPOG TO MEPIBAANOV o€ XPOVikS
didotnua t eivai:

a. avdloyn Tou TeTpaywvou TnG €vracng | Tou nAekTpIikoU peu-
HaTog ToU diappEel TOV AvTIoTATN,

B. avdloyn Tng avriotaong R Tou avtioTdrn,

y. avdhoyn Tou Xpovou t diéheuong Tou NAeKTpiKoU PeUpPATOG
amé Tov avTioTdTn.

Me mnoia upabnuatikny oxéon ouvdéovral Ta MAPANAVW QUOIKA
UEYEDN: BepudTnTa Mou UETAPEPETAL and Tov avtlotdtn OTo MePL-
BdMov (Q), évraon Ttou nNAEKTPKKOU PEUMATOG TOU OLAPPEEL TOV
avtiotdtn (I), avtiotaon (R) kat xpovog (t);

lMNa va anavriooupe 6a MPEMEL va OKEPTOUUE TNV TPOEAEUON
Qg naparndvw noodtntag Bepudtnrag. Eidaue nmponyoupévwg otl
QauTr POEPXETAL amd TNV NAEKTPIKNA EVEPYELA TIOU UETAPEPOUV TaA
nAektpdvia oTov avtlotdtn n ormoia clugwva pe tnv 2.3 didetal
and N oxéon:

En)\sKTler'] =V-q (8.1)

Av umoBg€ooupe OTL TEAIKA N NAEKTPIKY evépyela UETAPEPETAL
ME pOoPQY| BeppdtnTag oto TiepBAlov, Ba oxiel Q=E smonr, KAl
AapBdvovtag umdyn Tto vopo Tou Qu Kal Tov oplopd Tng €vra-
0oNngG Tou nAeKTPIKoU pelpatog n oxéon 3.1 peraoyxnuatifetal oe:

Q=(I"R)*(I't) 4 Q=12"R"t 3.2)

érou OAa Ta pey€dn petplolvtal oe povdadeg tou S.., dnAadn n
Beppodmra Q oe J (TZAoulN), n évtaon Tou pelpartog | oe A, n
avtiotaon R og Q kat 0 xpdvog t oe s. TV ekéva 3.9 mapou-
oladovtal ol YPaPKEG TApaoTAcelg TNG HETABOAAG TNG BePUIKNAG
EVEPYELQG OE OUVAPTNON ME TOUG TapAyovteg and TOug OToioug
eEaptdral.

Epunveia tou ¢aivouévou TZdoun

Mwg 6a epunvevoouue ™ METABOAN] NG Oepuokpaciag evog
UETAAAIKOU aywyou amd tov oroio dlEpXeTal NAEKTPIKO peuua; Me
TTOLO0 UNXQVIOUO N EVEPYELQ TOU NAEKTPIKOU PEUUATOG TIOU OLEPXE-

—
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Tal and TOV aywyod UETATPEMETAL O BEPUIKT) KAl UETAPEPETAL OTO
rieptBdArov Tou;

Ma va epunvedooupe 1o Qawvopevo TLAOUA, Ba xpnotuorow-
ooupe TV elkéva Tou €xoupe dlapoppwaoel yia tn dopr} TG UANG
Kal eBIKATEPA YIA TO MUKPOKOOUO €vOG HETAAMIKOU aywyou:

O peTaAIKOG aywyog (yia mapddetyua éva oUppa amnd Xahko)
arotele(tal and €va MAEyua WVTwV XaAKoU TOU KAVOUV UIKPEQ
TaAavTwoelg oe Tuxaieq dleubuvoelg yUpw and CUYKEKPLUEVEQ
B€oelg (dtaktn kivnom) (eikdva 3.10). Ta elelBepa nAektpdvia
Tou peTdM\ou Kivouvtal Tuxaia mpog kdbe katelbuvon oe OAn
TNV €kTaon tou oUppatog. Katd v kivnor toug aAAnAemdpouv
ouxvd pe karolwa ard ta évra.

H Bepuokpacia Tou METAANOU OXETI(ETAL [Ee TNV KIVNTIKY eVEp-
vela Kuplwg Twv WVIwv Tou, AOYyw Tng ATtaktng kivnong toug.
270 KepdAalo NG BeppdtnTag Tn CUVOAKY QUTH evépyela Tnv
ovopdoape Beppikny evépyela Tou PeTAAou. ‘Ooo o €vtovn eivat ) ) Eikova 3.10 ) )

. , p p , , Ta eheubBepa nAektpdvia ouykpouovtal pe Ta via. Evépyeia
n 4rakm kivnon Twv 10vTwy, T600 HeyaAlTepn eival kat n Bep- uetapépetat and ta nAektpovia ata évra. Avdvetat n Kwnuikr
MIKN EVEQYELQ Kal 1 BgPpOKPasia Tou HETAMoU. evéoyela Twv (GvTwv ToU OUPHATOS Ue QroTéAeaua Tnv au&non

To NAEKTPIKG PEUPA CUVSEETAL HE TNV MPOCAVATOMOMEN Kivr- T BepHikic evépyeiag kat mg Bepuokpaciag tou ukiko.

omn Twv nAekTpovinv Katd prikog tou oupparog. ‘Otav ta dkpa Tou
oUpHATOG OuVdEoVTalL € TOUG TIOAOUG NAEKTPIKIAG TNYNG, TOTE OTO
£0WTEPIKO TOU dnpioupyeltal nAektplkd medio mou aockel ota eleu-
Bepa NAekTPOVIA NAEKTPIKEG duvduelg. AUTEG oL duvApelg Ta ava-
yKdadouv, ektdg and v dtakt kivnor Toug, va petatornifovral kat
KATd Urkog Tou oUpMATOG Kal eMMAEoV MpokaloUv Kat auénon tng
KWWNTIKAG TOUG evEPYELaq.

Kabwg Ta nAektpdvia Kivouvral, aMnAemdpouv pe kdrola and
Ta Wvra Tou TMAéypatog. Tdte, onwg oupPaivel kat pe dUo und-
Aeg Tou priAtldpdou, éva PEPOG TNG KIVNTIKAG EVEPYELAG TWV NAe-
KTpoviwv petagépetal ota Wvra, e aroTtéAeoua n Ataktn Kivn-
on (taAdvtwon) Twv Wvtwv va yivetal evrovotepn. Tautdxpova
ol duvdpelg Tou nAekTplkoU mediou mpokalouv ek véou au&non
MG TaxUtnTag Twv eAelBepwv NAEKTPOVIWV Kal AvamAnpwvouv
TNV anwlela g KNTIKAG Toug evépyelag. 'ETol ouvoAlikd n dta-
KN kivnon tTwv cwpatidiwv Tou UAKoU yivetal evtovdtepn. H Bep-
MK evépyela Kat n Bepuokpacia tou augdvovtal.

H al&non g Beppokpaciag tou petdA\ou oe oOX€on He TN
Beppokpacia Tou MePRBANOVTOG TOU €XEL WG AMOTEAECUA TN HETA-
popd BepudtnTag and to oUpua mpog To mepIBdAov Tou. Tn
BepudTNTA QUTH UETPNIOAUE OTO OXETIKO Telpaupa mou maplotd-
VETAL OV €lKéva 3.5 katd Tn PeAETN TOUu pavopévou TTAOUA.

Epapuoyéc tou ¢aivousvou TZAouAn

H Aertoupyia MOAWV CUCKEUWV TIG OTtoleg XPNOIOoToloUE OTNV
kabnuepwvr) pag {wr) BaciCetar oto gawvdpevo TTAOUA. Meplkég
arnd autég mapouctddovtal otn CUVEXELA:

1. AouNTAPAC NMUPOKTWOEWS

Av 1 Bepuokpacia evég peTalikoU cUppatog augnbel apketd,
TéTe TO OUpua QwToBoAel. ‘Eva pépog Qg Bepuikng evépyelag

Eikéva 3.11
Toun AQuRTPQ MUPAKTWOEWS.

—
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Eikdva 3.12
v nAektpwk) kouiva n evépyela Tou NAEKTOIKOU PEUUATOq
UETATPENETAL O BEQUIKT.

papdog
payvnoiov

avVIIeTATNG

Eixéva 3.13
ZYNUATIKI Toun evag nAekTokoU Bepuoaipwva. H nAektokn evép-
Yela petatpénetal oe Beputkn evépyela otov avtiotdm. H Bep-
Hokpaala Tou avefaivel, ue anotéAeoua and autov va LETaQE-
peTal BepudTTa Mg 10 VEG.

Eikdva 3.14
H mkduevn aopdrela eivat évag avtiotdmg mou ouvdéetal oe
oelpd e ™ ouakeun mou Béhoue va mpootatedoouye. Otav n
évtaon Tou peduatog Eemepdael pa oplougvn Tir, o avtiotd-
™G Aslwvel kat T0 NAEKTPIKG peula SlakomTeTaL.

METATPEMETAL 0 PWTELVY]. 2TO TAPATAVW PAVOUEVO, 0 OUVDUQ-
OMO pe To pavopevo TTAoUA, otnpileTal N KATAOKEU] TWV AQUITTH-
PWV TIUPAKTWOEWG,.

2ta AKkpa evog METAAMIKOU oUPUATOG £PAPHOOUNE KATAANAN
Tdon €10l WoTe TO NAEKTPIKO pelpa mou diEpxetal and autd va
npokaAel tétola auvgnon otnv T TG Bepuokpaciag Tou olp-
MaTtog wote autd va QwtoBoAel. H Bepuokpacia tou olUpparog
aveBaivel og apkeTd uPnAi T (mepinou otoug 2.000°C) waote
propel va mpokaA€oel v ™EN Tou WeTdA\ou. U autd to oUp-
Mo kataokeuddetal and dUOTNKTA PETANA, OMwg TO BOAPPALLO.
ErurAéov ol 1600 uPnA€qg Beppokpacieq Tou UAkoU Tou oUppa-
Tog éxouv wg anotéleoua autd va o&eldwvetal, dnAadn va avtt-
Opd xNUIKA pe To o&uydvo Tng atudoealpag, pe amoTéAeoUa va
SlaAUeTatl. MNa va anopUyoupe TETOlEG AVETIIOUUNTESG XNUIKES AVTL-
dpdoelg, TomnobeToUue TO OUPUA Ot XWPO OToU UTdpxel adpa-
VEQ agplo 1 oe XWPOo Kevod amd agpa mou mepIBANeTal and yud-
Ao mepiBAnua (eikéva 3.11).

2. HAeKTpIKn Kougiva Kol NAEKTPIKOG OEPUOOIPwVAG

H nAektpikr] kouliva 1} o NAeKTPIKAG Bepuoaipwvag anotelou-
vtal and évav 1 neploodtepous avtiotdreq (eikdveg 3.12, 3.13).
Otav and autolg JEPxeTal NAeKTPIKO pelpa, BepudtnTa peTa-
PEPETAL TIPOG TO MAyelplkd OKeUOG 1] TO vepd avtioTolxa.

3. Tnkouevn aogpansia

Eivat uBavd, Aéyw BAGBNG miag ouokeung 1 and €va tuyaio
yeyovadg, ol dUo méAoL ag NnAEKTPLKAG YNNG va ouvdebolyv Jeta-
EU Toug e aywyd TOAU Mkprg avriotaong. Mua t€tola ouvdeon
ouxvd ovoudleTtal BPAXUKUKAwHA. ToTe, OUUPWVA HE TO VOUO TOU
Qu l= R Kat agou n avtiotaon (R) Tou aywyou eivat MoAU ke,
n évraon (l) Tou nAekTpikoU pelpatog Tou Ba mepdoel ar’ autédv
Ba eival oAU peydAn.

MNvwpiCoupe duwg OTL N TOadTNTA TNG NAEKTPLKNG EVEPYELQG TTIOU
petatpénetal oe Bepikn o évav aywyd eival avdloyn Tou TeTpa-
YWVOU NG €vtaong Tou NAeKTpkoU pelpatog Tou dlEpxeTal anod
autdv (vopog tou TCAoul). Eival emopévwg moAU mubavéd n Bep-
HoKpaoia Twv E0WTEPIKWV AywYwWV TNG oUoKEUNRG va avépel 1000
oAU wote va TPpokANBel ™EN Toug Kal KataotPoPr] TNG CUOKEU-
nG.

MNa va mpooTtatéPoupe TIG OUOKeuég amd €va TETolo evdexo-
MEVO, XPNOLUOTIOOUKE TIG NAEKTPIKEG AOPAAElEG. YTIAPXOUV TIOA-
AWV €BWV NAEKTPIKEG AOPANEIEG TIOU EXOUV OLAPOPETIKEG APXES
Aertoupyiag. H Asrtoupyia Twv TnKkOuevwv acpalelwv otnpiletat
oto Qawvopevo TZAOUAN KAl 1 KATaokeur) Toug elval eEalpeTikd
am\): artoteholvtal ard €vav avtloTATn KATAOKEUAOUEVO ard
eUTNKTo HéTtal\o. Otav n évraon Tou NAeKTplkoU PeUuaATog TOU
diépxetal and autdv Eemepdoel pla oplopévn T, n dvodog g
Bepuokpaociag tou mpokaAel v TEN Tou petdAlou. ‘Etol ToO
KUKAwPa avoiyel Kat To NAeKTPIKO peupa dlakorretal (eikova 3.14).

—
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H olvdeon g aopdielag oto KUKAWA yivetal mAavtote o€ O€l-
pd pe TN ouokeur] Tou BEAoule va MPOOTATEPOUUE. e KABe
ao@dAela avagEpeTal n PEYLOTN T TNG €vIaong Tou NAEKTPL-
koU pelpatoq mou propei va n dlappeel, xwplg va mpokAnBel
TAEN TOU QVTIOTATN TIOU TIEPLEXEL.

 ApaoTnpiéTnra
BpayxukukAwpa
> And €va opouyyapdkl yla KatoapoAeq pe atocaldouppa Eexwploe
dUo ouppuara.
» ‘Evwoe Toug TOAoug pag prarapiag 4,5 V e autd.
> TiL mapampeig kat mwg 1o epUnVeUeLg;

Mapadeiyua 3.1

Mpaypuatomnoinoe T dlAtagn g dmMAAvAg elkovag. 2to doxelo ue
Ta Bepuikd povwpéva Toxwuata, pige vepd pafag m=0,2 kg. Xto
vepd Bubloe €vav avtiotdtn avriotaong R=8,4 Q. Kieloe 10 dl0-
KOTTTN Kat katdypaye tnv €vdelfn Tou aumepodpetpou: 1=2 A. Tn
XPOoVIKA) ottyury t=0, n évdel&n Tou Bepuduetpou eivar 18°C. Mro-
pelg va TPoBAEYELG TNV EVOELEN TOU BEPUOUETPOU TN XPOVLKY) OTLy-
W t=2 min;

J

H edikr) Beppdtra tou vepou eivat ¢ =4.200 kg -°C

MdZa vepou: m=0,2 kg Tellkry Bepuokpacia Noépog Bepudoperpiag:
Avtiotaon avtiotdn: R=8,4 Q. Tou vepou: B, Q=c*'m"* A8

‘Evtaon pevuarog: 1=2 A. Noépog tou Joule:
Xpovikr} dldpkela B€puavong vepou: t=2 min Q=I*R-"t

Edkr) Beppdtnta tou vepou: c =4.200 kg‘{°C

ApXIK} Bepuokpaocia vepou: 8;=18°C

Auon
Brijpa 1: Mepiypadry g dladikaoiag: H nAeKTPIKY) evEpyela UETATPEMETAL OTOV QVTLOTATN O OEPUIKN KAl OTn OUVEXELd
HeTaPEpETAl OTO vEPS e TN Hop®N) BepudtnTag Kat TpokaAel HeTABOA Tng Bepuokpaociag tou vepou: AB=06,-6;.
Bripa 2: Epappoyr tTwv vOpwv mou meptypdeouv T dladikaocia:
Noépog tou Joule: Q=I*R't 1 Q=2*8,4'120 J 13 Q=4.032 J

4032

E&lowon g Bepudopetpiag: Q=c m* A6, A6 = Q. , AB °C=4,8°C, 11 A6=4,8°C

c-m ~ 4200-0,2
‘Qote n Te\k Beppokpacia Tou vepou eivat: 6,=0,+ A0 1§} 6,=18°C +4,8°C 1} 6,=22,8°C
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Eixéva 3.15
(a) To kaBapd vepd dev eivat aywyds. (B) Avtibeta to didAuua
T0U XAwplouxou vatpiou (aAdty) erutpénet ) SiéAeuon Tou nAe-
KTpIKoU petuaros.

(]

.l 0. .- -.
aropa =
4 + % _ o e %_
" Na t ( (o) ) 3
J \ \ &/ ]

Eikéva 3.16
‘Eva nAektpdvio petakiveital and to dropo Tou vatplou 0to dro-
o tou yAwplou. Etot oxnuariletat éva Betikd 10v vatplou kat
éva apvnTiko 16v Awpiou.

Eikéva 3.17
KpuotaMot xAwptoUyou vatpiou.

3.2 Xnuikd amoteAéopara Tou NAEKTPIKOU PeUPATOC

Eidape 611, dtav to nAektpikd pelpa OlEpxeTal amd UETAAAL-
koUq aywyoug, Tipokalel Bepuikd anotehéopara. Ag eEetdooupe
TL oupBaivel 0’ €va uypod.

Auté pmopolpe va TO JlAMOTWOOUME €UKOAA. ZUVOEOUE Hia
pratapia pe €va Aaumndkl €10l wote To Aaundkl va avdfel. Kato-
mv oe KArolwo onueio kéBouue To cUppa ouvdeong kat Bubifou-
Me Ta ehelBepa dkpa tou ot €va doxelo pe kabapd vepd. Ta
dkpa Tou ouvdéovtal He TO BeTIKO Kal Tov apvnTikd TéAo Tng
mnyng Aéyovrtal BeTikG Kal apvnTikd nAektpddlo avtioTolxa. Mapa-
TnPeoUue ATL To Aaumdkt dev avdBel. Zuurnepaivoupe 6Tl To kaba-
p6 vepd dev elval aywydg Tou nAekTplkoU pelpatog. Av Slalu-
ooupe aAdTL og vepd Kal emavaldfouple To Tponyouuevo Telpa-
Ma, mapatneoUpe 6Tt To Aapmdkl avdpel (eikéva 3.15). Tnv da
oupneppopd napouctdfouv Ta udatikd SLOAUUATA OUCLWV TIOU
ovopdZovtal nAeKTPoAUTeG Kal ouvnbwg eivar o&€a, PBdoelg kat
dAata. Ta dtaAlpata autd ovopddovral Kat NAEKTPOAUTIKA.

riati to NAEKTPOAUTIKA SiaAauuata gival aywyoi

‘Otav dUo dropa mAnoldoouv apketd peta&u toug, eival duva-
TOV nAekTpdvia Tng eEwTeplkAG TPOXIAG Tou €vOG va UETAKIVN-
Bolv otnv efwteplkr) Tpoxld Tou dN\ou (ewdva 3.16). Tdéte TO
éva dropo petatpéneral oe BeTkd 1OV Kal To AANO Og apvnTiKO.
MeTta&U Twv WvTwv avantuooeTal LoXupr] NAEKTPIKY) EAKTIKY dUva-
un. Me autd tov tpdmo Wvta varpiou kat xAwplou cuykpatou-
vtal PeTa&lU Ttoug oto XAwPLoUXo vATplo (Mayelplkd aAdty). Emel-
O N aMnAenidpaon HeTa&U WvTwv elval loxupr, oe ouvnBlous-
vn Bepuokpacia ol LoVTIKEG evwoelg eival oteped kal oxnuatifouv
KPUOTAN\OUG (elkdva 3.17). ZTIG OTEPEER LOVTIKEG EVWOELG TA LOvVTA
dev €xouv TN duvatdtnta va Kivouvtal eAelBepa Kal EMOUEVWG Ol
evwoelg autég dev elval aywyol Tou nAektplkoU pelparog. ‘Otav
Ouwg TO XAwplouxo vdtplo dlallstat oe vepd, popla vepou
napepBarovtal peta&u Twv Wvtwv Tou. H peta&l Toug alnAe-
nidpaon eEaobevel omdte 0 KPUOTANOG KATAOTPEPETAL Kal TA
vta tou xAwpiou kat Tou varpiou prmopoulv va kivouvtal eleu-
Bepa péoa oo ddAUMA. 2TOo Telpaua mou TapLoTAvETaAL OTNV EIKO-
va 3.15 ta Betikd Wévta Tou varplou €Akovtal and To aApvnTiko
NAEKTPABLO Kal Ta apvnTikd évta tou YAwpiou and to BeTikd. Ot
eANKTIKEG BuVApelg TIPoKAAoUV Kivnon Twv OVTWV TPOog Ta nAe-
KTPOdla kat oto dldAupa dnpoupyeltal nAektpikd peldua.

e AN\a NAeKTPOAUTIKA SlaAlpata, Onwg Twv 0EEwv, Ta BeTIKA
Kal Ta apvnTikd évra dev mpolndpxouv, aA\d dnuioupyouvtal
w¢ anotéAeopa NG dldAUoNg Toug OTO vePO.

HAekTpoAuon

Zuyxpévwg pe t déNeuon nAekTplkoU peluuatog péoa amd To
SldAupa Tou XAwploUxou vatpiou, XNUIKES HETABOAEG oupBaivouv
omv em@edvela Twv nAektpodiwv. Mapatnpoluue OTL PUOAADE]

—
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agpiou epgavidovral oto apvnTikd NAekTPOdl0, evw TO SldAupa
KOVTA oTo BeTikd NAekTpddlo BoAwvel (elkdva 3.18). To Qawvdue-
vo autd ovoupdletal nAekTpoAuon. Katd tnv nAektpdluon ndvw
N YUpw amd 1a nAekTpddla mpayuatornolouvTal XNUKEG avtidpd-
oelg Katd TI§ omoieq oxnuatiCovral dldpopa OToIXEld 1 XNMIKEG
evwoelg ota orola amobnkeletal YNUIKY evépyeld. Amd mou
nMponABe autr n evépyela; Atia Tng nAektpoAuong eivat n dig-
Aguon Tou NAekTPKoU Peldpatoq and To NAEKTPOAUTIKG dldAupa.
Katd tnv nAektpdAuon, yia mapddetypa otnv enavapopTion piag
pratap(ag AUTOKIVATOU, N NAEKTPIKY] €VEPYELA WETATPEMETAL OF
XNUIKA. H avtiBetn petatporr) oupBaivel BERawa étav n unara-
pla Aetroupyel wg NAEKTPIKA TINyN.

Eikéva 3.18
And 1o didAua Tou YAwptouyou vatpiou BiEpxeTal NAEKTOKS
pedua. 2ta nAektpddla oupBaivouv Xnuikes petaPorés. H nhe-
KTOIKI] vépyela petaoynuatidetat og Xnutkn.

olkn
s\\

kai Xnueia kai Texvoloyia

Napaywyn aloupiviou pe nAekTpoAuon

H nAektpdhuon xpnowdomoleitatl yia tnv eEaywyn HeTdMwv amnd petaleluara. To aloupivio eival €va yvwotd PETaA-
A0 Tou mapdyetatl pe NAekTpOAuon TnG aloupivag. Zriuepa To aloupivio eival €va PETAANO TIOU XPnOoLlomoleiTal eupe-
wg, Spwg TPV and TNV Evap&n NG MaPaywyng Tou e nAektpoAuon To 1886 1jtav ToAU mio akplBd and 1o xpuodopl!

3.3 > Mayvnrika anoreAéopara Tou NAEKTPIKOU PEUHATOC]

‘OMNot Ba €xete mapatnproel OTL Ol HAyVhTEG EAKOUV OLOEPEVIA
avtikelpeva onwg kappitoeg, ouvdetnpeg, pviopata K.A. Ague Ot
Ol MAYVATEG AOKOUV EAKTIKEG HAYVNTIKEG JUVAELG OE OLONPOUa-
YWNTIKA UAIKA. Ot payvnrikég duvduelg avdueoa oe dUo HAYVATEG
propel va elval elte eAKTIKEG elte anwoTikég. AvtioTolxa pe TIQ
NAEKTPIKEG Kal Ol payvnTikEG duvdpelg elval duvatdv va meptypa-
Qouv pe Xprion Tng évvolag Tou payvntikoU mediou. Mayvntiko
medio ovoudeTal 0 XWPOG OToV OMolo ackouvTal JayvnTikEG duvd-
pelg. Kat n yn aokel payvntikég duvdpelg, dnAadr] oTo Xwpeo YUpw
and TN yn undpxel payvntikéd nedio. Auté to payvntikd mnedio mpo-
oavatoAilel pia payvnTiky BeAdva TomoBeTnUévn O KATaKOPUPO
d&ova otn dleubuvon Boppd-votou (ewdva 3.19).

HAEKTPIOUOC Kal UayvNTIouOC

Méxpl To 1820 Ta NAeKTPIKA Pawvdueva Bewpouvtav dlapope-
TIkA and Ta payvnuikd. Téte o Aavédg kaBnyntig Guokng ‘Epotevt
(eldva 3.20) ekTEAWVTAG MUMPOOTA O POITNTEG TElpduata erti-
OelENG NAEKTPIKWY KAl MAYVNTIKWV QAVOUEVWY TIPAYUATOoNoNoE,
MAAOV Tuxaia, i onuavtiky avakAdAuyn: To nAeKTplkd pelpa
npokaAel payvntikd gawvépeva. O dpduog yla TNV EVOToNom Twv
NAEKTPLIKWV KAl TWV HAYVNTIKWY PAVOUEVWY eixe avoiEel.

Aiyo apydtepa o MdAog puokdg Aumép (ewdva 3.26) Loxupiom)-
ke OTL TO NAekTPWKO pelpa eivat To aftio k&Be payvnTikol GavopE-
vou. O Zkwtog€log PuOIKAg MdAEyoue\ evowpdtwoe autr TV Aro-
yn om Bewpia Tou yla Tov NAEKTPOPAyVNTIONS kal o AivoTtdwv eupd-
Buve oV gpunvela TG oto MAaiolo TG Bewpiag TG OXETIKATTAG.

—

Eikova 3.19

To uaywntké medio g yng potdlet e autd evdq tepdotiou
euBUypaupou payviitn tou omolou o votiog méAog Pploketat
KoVTd 010 BOPELO Yewypapikd mGAo TG yns.
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Eikdva 3.20
Xavg Kpiotiav ‘Epotevr (Oersted, 1777-1851)
Kabnyntiq ouakig oty Komeyxdyn mou e to mepipnuo mel-
paud tou GvotEe Toug opilovTes yla TN HEAETN TOU NAEKTPOUA-
yvnuapou.

Eikéva 3.21 »
Orav o0 dlakonmg elvar avorytds, n BeAdva eivar mapdMnAn pe
10 oUpua (xel mv kateubuvan Boppds-vdtog). Otav kAeioouue
10 Jlakomm, n BeAdva atpépetat oxedov kdBeta oo oUppa.

Eikéva 3.22
SwAnvoetd€és 1j mnvio.

Eixdva 3.23
To payvntikd nedio evdq mmviou. Mapatripnoe 6t ot Suvapikes
TOU YPQuUES elvat kAeloTég kat mepiBdMouv Tig omeipeg Tou rnvi-
0U. XTO E0WTEPIKO TOU Mviou TO Medio lval OUOYeVeS.

Ané autég TIq MapatnEoelg Kal TIG 19€eq TPOoEKkuyav onpa-
VTIKEG EQAPMOYEG, OMWG O NAEKTPOPAYVATNG. HAekTpopayviTeg
UNAPXOUV O NAEKTPIKEG KAl NAEKTPOVIKEG OUOKEUEG: OTOV TNAe-
KTPOMAYVNTIKO YEPAVO, OTO NAEKTPOUAYVNTIKO TPEVO, OTIG OUOKEU-
€GQ avanapaywyng AXou Kal elkovag, oToug NAEKTPOVIKOUG UTIO-
AOYLOTEG K.4.

To neipaua tou EPOTEVT

Av Tomofetriooupe pla payvntikn BeAdva kovtd o’ €va eubu-
YPAuuo olppa and to oroio diEpxetal NAekTplkd pelpa, 1 Belod-
va arnokAivel (ewdva 3.21). ‘Otav dlakomel TO NAEKTPKS pelpa
nou di€pxetal and 1o oUpua, N PeAdva emavépxeTal oTnv apxl-
K TG 6€on. Zuunepaivoupe 6t 6tav amod €vav aywyo SiEpxe-
Tal NAEKTPIKG pevpa, autdg aokei payvnmikg dUvapn. AnAadm
dnuoupyel yUpw Tou €va payvntikd medio.

oo yevikdtepo OUUMEPAOUA TIPOKUMTEL A TO Mepaua Tou
‘Epotevt;

To nAekTpikd peldpa, dnAadr Ta KwvoUuueva NAEKTPIKA PopETia,
dnuoupyolv 1o payvntikd medio. TeAlkd €va @opTio Tou Kivei-
Tat dnuoupyel 1600 nAekTplkd 600 Kal payvntikd medio. AnAa-
O] dev uMApxouv HayvnTikd @optia aAAd pévo nAektplkd Ta
oroia dnuoupyolv TACO TO NAEKTPIKO GO0 KAl TO MAYVNTIKO
nedio.

O NAEKTPOUOYVATNG

Av Bé\oupe va aufrjooupe TN MayvnTik dUvaun Tou aokel
évag peupaToPopog aywydg, xenotuorioloUpe TIoANOUG aywyouq
pall, yia mapddetypa KUKAIKOUG. Autd urnopoupe eUKOAA va TO
emtuxoupe TUullyovtag olpua o’ éva HOVWPEVO KUAVOPO (ELKO-
va 3.22). Kdbe mapduola ddtagn ovoudletal owAnvoeldég R
nnvio. Otav and 10 oUppa diépxetal NAeKTPkS pelua, HEoa
kat €Ew amd 1o mnvio dnuoupyeital loxupd payvntikd medio. Av
TéTe MANOLAooUlE plviopata odrpou, mMapatnEoUle OTL Ta EAKEL
onwg €vag QuOolkeg payvrtng. EmumAéov mapatnpoupe ot av
MAnoldooupe pla payvntiky Peldva, 1o €va dkpo Tou Tnviou
€\kel To Bopelo mOAo TG BeAdvag, eved To ANNO To vATIO TIOAO
(ewdva 3.23).

upnepaivoupe Aomdv ot KdBe mnvio amd Tto ormoio diEpxetal
NAEKTPIKO pelpa CUUMEPLPEPETAL WG MayvATng. U autd ovoud-
Cetal Kat NAeKTpOpayviTnG.

H popery Twv YPAUHWV TOu payvnTikoU mediou Tou TNAeKTpo-

—
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payvAtn elvat mapdpola pe tou paBdépoppou payvntn. Mpdy-
patl, okopmifovtag piviopara owdrpou yUpw ard éva mmvio and
TO omnoio diépxeTal NAekTPIKS pelua, dlAroTwvoupe OTL OToV eEw-
TEPIKO TOU XWpo dlatdooovial Onwg kat oto nedio evog pafdo-
Mop®ou payvitn (eikdveq 3.23 kat 3.24).

2TO €0WTEPIKO TOU Tnviou oL ypauueg tou mediou eival
TapAAANAeqg peTa&U Toug Kal oAU TILo TIUKVEG art’ 6,TL 0To e&w-
TeEPKO. Emopévwg OTo e0wTePlKO €vog Tinviou aokoulvtal
HayvnTik€G dUVAUELG TIOAU TILO LOXUPEG arl’ O,TL OTO £EWTEPIKO
Tou.

Evépyela uayvntikou nediou

Av ouvdéooupe éva mnvio kat éva AQurpa PE Toug TOAOUG
plag urarapiag, pe tov Tpdmo mou deixvel n elkéva 3.25a, téTe
agevog pev oto mnvio dnuioupyeiral payvntikd medio, apetépou
de 0 Aaurripag ¢wtoBoAel. ‘Otav avoifoupe To JIAKOTTIN N Ura-
Tapla aroouvdéetal, 0 AAUITTPAg ORHvVEL Kal TO payvntiké medio
etapavitetal. Qotdéoco autd de ocupPaivel auéowg: Mapatnpoupue
Ot 0 Aaprpag pwTtoPBoAel yia Alyo kat pgetd Tnv aroouvdeon Tng
pratapiag (eikéva 3.25B). Oco n pnatapia eivar ouvdedeuévn oto
KUKAWUQ, XNMIKA EVEPYELQ LETATPEMETAL O€ NAEKTPLKA.

Mowa eivat n mpoéAeuon NG NAEKTPIKNG EVEPYELQG TTOU TMPOKA-
Aeoe ) ouvroun @wtoBoAia Tou Aaumtripa UETA TNV QOOUVOED
™m¢ unarapiag;

lNa va epunvelooupe To Pavopevo autd TPEmnel va dextoupue
OTL OTO payvnTiké medio amodnkeUeTal evépyeia Tou TTPONAOe
armé TNV nAekTpIKh evépyela (eikdva 3.25a). Metd tnv amooulv-
deon Tng umnartapiag n evépyela Tou payvnrtikou mediou Tou mnvi-
OU METATPAMNKE Ot MNAEKTPIKY KAl TIPOKAAECE TN CUVIOUN (PWTO-
BoAia Tou Aaummipa (ewdva 3.25B).

NAEKTPIKA

PWTEIVN

EVEPYEIQ svipyuio

Eikéva 3.24
To payvntikd nedio evog eublypauuou payvi.

eEvépyeia

Sripyso payvnTikoU Trediou

Eikdva 3.25
4 () O duakdmng elvat kAetoTds.
< (B) M6k avoiouue To dlakdmm: n evépyela mou elvat armo-
BOnkeupévn ato payvntikd nedio Tou mviou ueTatpéneTal oe nAe-
Ktoukn kat mpokaAel m auvroun gwroPoAia Tou Aaumtrpa.
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Eikéva 3.26 »
Avipé Mapi Aumép (1775-1836)

[dMog puatkdg kat pabnuatikds. Me évauoua v mpoondBeld
ToU va epunvedoel To nelpaua tou Epotevt, €Beoe ta Bewpnti-
Ka BeuéAia Tou nAektoouayvnTIooU. ' QuTG Kat amoKaAelTat kat
«NeUtwvag tou nAektpouayvitiouoU». Na va eAéyéel m Bewpia
ToU, €kave o (dlog wa ogpd and mpwrdtuna melpduata, Elod-
yovtag ehédous mou akGUa kat oruepa Xpnayonotouvtal otn
oUyxpovn melpauatikr duotkn.

Eixéva 3.27
To aUpua extpénetat and mv apxkn 6éon wopponiag drav and
auto Biépxetat nAekToKG peda. To payvntkd medio aokel duva-
un oto ovpua.

go1Kn Pr—
8" kai loTopia
|

Eikova 3.28
Kivnmiipag Tou dapavtéu
And tov aywyd diépxetal pedua. To kUkAwua kAeivet e ) Bon-
Beta Tou udpapyUpou (Hg) mou eivat ToMoBETNUEVOS GTO MOTH-
L 270 KEVTPO TomoBeteltal KataMnAa évag eublypapuog uayvi-
me. O paywving aokel duvaun otov aywyd. O aywydq mept-
otpépetal yUpw and tov mého Tou payvijtn

To MayvNnTIKO NESIO QAOKEI SUVAUEIC
OTOUC PEUNATOPOPOUC aywyoucC

Mvwpifoupe OTL KABe payvmMg dnuoupyel yUpw TOu payvntikéd
nedio. Alo payvrteg aAnAerudpolv PeTa&U Toug e SUVAWELS TIOU
aokouvTal 0’ autoUg PECW TWV PayvnTIKWV Toug Tediwv. Eidaue emni-
ong, olUpgwva pe To melpaua tou ‘Epotevt, 6t évag aywydg armd
Tov onolo JEpxeTAl NAEKTPIKS pelpa dnuoupyel YUpw TOU payvn-
TIKO Tedio. Zupreplpepetal dnAadn Onwg €vag MOVIMOG HayvATNG.

O Avtpé Aurép (eikéva 3.26) dlatunwoe MPWTOG TNV TPORAe-
Yn OtL, av Tomobetriooupe €va peupatopopo aywyd pEoa o€
payvnTikd medio, 6a tou aoknBel payvntikry duvaun. Ma va ermi-
BeBawwooupe 1) va dlaPelooupe TV undbeon Tou Aunep, Ba kata-
puUyoupe ANl oto TEelpapa.

‘Eva eublypappo oupua Ttomobeteital avdueca otoug moéAoug
evlg payvh (eikéva 3.27). Zuvd€oupe TA AKPA TOu CUPMATOG
pe Toug TOAOUG NAEKTPLIKAG TNYNG KAl KAsivoupe TO JLaKOTTIN.
Mapatnpoupe OTL To cUpA eKTPEMETAL Ad TNV APk B€on Tou.
Zuuniepaivoupe dtL oTo oUpUa ackeftal duvaun and To payvntl-
k6 medio.

‘ETot Aomdv emuBeBaidvoupe Ty apxiki pag rpopAeyn: ‘Otav évag
aywyog Bpiokeral yéoa oe payvnriké Tedio kai Tov SlappEel nAe-
KTPIKO peldua, TOTE TO payvnrikd medio aokei dUvapn oTov aywyo.

3.4 HAekTpIKA KaI pnxavikh evépyesia

MoA\égQ popég Ba €xelg Taifel e nhekTplkd autokvntdkia. Khei-
VEIG TO SLOKOTITN KAl TO AUTOKIVNTAKL apXilel va Kiveital. To Kalo-
kaipt, étav Ceotaiveoal, kAeivelg To dlakdMTN Kal Ta mrepUyld TOU
aveplotpa apxifouv va meplotpépovtal. Kat otig duo mapandvw
mepuTtwoelg otav khelvelq to dlakomtn khelvel éva nAEKTPIKO
KUKAWWUA OTO €0WTEPIKO TNG OUOKEUNG, ondTe ar’ autr JlEpXeTal
NAEKTPIKO pelpa. To NAeKTPIKO pelua TPOKAAEl Tnv kivnon Tou
QUTOKIVITOU Y] TWV TITEPUYiwV TOou aveplothpa. 2’ auth tnv mepi-
twon A€ue OTL N evEPYELQ TOU NAEKTPIKOU PeUUaTOq HETAOXNMA-
TiCeTal 0e KWNTIK €VEPYELD TOU QUTOKLVATOU 1] TWV TITEPUYIWV.

Ol OUOKEUEG TIOU METATPETTOUV TNV NAEKTPIKN EVEPYEIA OE KIVN-
TIK} ovopdZovtal nAekTpIkoi KIVNTHPEG (edva 3.28).

O NAEKTPIKOC KIVNTHPAG

Av ouvdéooupe a pratapia pe évav Kivntripa, To KIvoUpevo
ME€POg TOU KivnTpa Teplotpépetal. O MPWTOG NAEKTPIKOG KIvn)-
TAPAG emvonOnke Kal kataokeudotnke amnd Tov AyyAo QUOIKS M.
dapavtéu To 1821. Onwg eidape, To payvnTikd redio aokel duva-
un o’ éva peupatopopo aywyd. O dapavtéu, aglomowwvrag autd
TO Yeyovog, KATAPEPE VA TIPOKAANETEL TNV TEPLOTPOPY VOGS PEU-
HaTo@dpou cUpuatog péoa oe payvntikd medio (eikéva 3.28). To
nelpapa evrunwoiace té0o Tov (Blo 600 KAl TOUG OUYXPOVOUG
Tou.

—
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Ol NAEKTPOKIVNTAPESG aAmMoTEAETAV TN BAON YlA TNV KATAOKEUN
Sekddwv Véwv pnxavnudtwv mou €dwoav UeYAAn avdamtu&n otn
Blounxavia, kabwg kKal VEwv HETAPOPIKWY HECWV. To NAEKTPIKO
QUTOKIVNTAKL, TO NAEKTPIKO TIAUVTHAPLO poUxwv, To Wi&ep, Ta Tpd-
A&l Kal Ta nAekTplkd TPéva, To NAEKTPIKS Yuyelo kat n pia tou
QUTOKIVATOU AelTtoupyouv pe NAEKTPLIKOUG KvNThpeg (ekdva 3.29).

H NAEKTPIKA YEVVATPIO

O nAeKTPIKOG KVNTNPAG HETATPEMEL TNV NAEKTPLKN eVEPYELQ OE
KIVNTIKY). Eivar duvatdv va ouuBel kat n avriotpopn uetatponi,
dnAadn n Kwnukn evépyela va uetatpanel oe NAEKTPIKN Kal ue
1ToLo TPOro;

H arndvimon oto napandvw epwtnua dlepeuviiBnke amd ToA-
AoUg QuaolkoUg oTIg apx€g Tou 19ou awwva. O M. dapavtéu urrip-
Ee évag amd autouqg Kal TIPOKEIUEVOU va Amaviroel OTo EPWTN-
pa mpaypatomnoinoe moAAd melpduata. e kdarotwa and autd peta-
KivoUoe Hayvhiteg Kovtd oe mnvia (aywyouq). MNa moAAd xpdvia
ol mapatnpEnoelg Tou dev Tov odrjynoav otnv andvinon Tou epw-
TAuatog. Map’ dAa autd ouvéxle va melpaparideTal.

Tehikd 1o 1831 avakdAuye 4T1, av TePEOTPEPE Eva UETANKOS dloko
avdueoa otoug TOAOUG €vog payvrtn, Tote and To KUKAwUA OTo
oroio ouvdedvtav o diokog dlepxdtav NAeKTPIKO peuua (eikéva 3.30q,
B). H kivntikr} evépyela Tou SIOKOU HETATPEMETAL O NAEKTPIKY.

H avakd\uyn tou dapavtéu odrjynoe otnv e@eUpeon TwV NAe-
KTpoyevwnTplwV (eikdva 3.31). Ol NAeKTpOYEVWNTPLIEG elval OUOKeEU-
€G TIOU ETATPEMOUV TNV KIVNTIKY) eVEPYELA O€ NAEKTPLKN.

Eikéva 3.31 »

HAekpoyewviitpia
To rmvio tomobetelrat peta&l Twv mOAwv ToU payvijtn Kat mpokaAeitat n neplatpogn Tou. And To
mmvio dlpyeTal NAEKTOKO pedua. MyAvTieS YEWNTpIEG TOU AETOUPYOUY Le MapOUolo TOGMo Xon-
olornolouvtatl and tm AEH.

—

Eixdva 3.29
H Aetroupyia moMuwv péowv petapopds ompiletat oe unyavég
TTOU LETATPEMOUY TNV NAEKTOIKI] EVEQYELQ TE KIVITIKN.

{ Eixdva 3.30
(@) H npwt yewrtpla 0nwg mv Kataokey-
aoe o M. dapavtéu. () Sxnuatikr avama-
pdotaon ™G yewntpiag tou Gapaviéu
(duvaud).
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0 dapaviéu (Faraday) evw Oivel didAe&n ta Xpotolyewa tou 1856
omv aibouoa dlaréEewv Tou Baoikou I5puuatog. Ty SidAe&n napa-
KoAouBodv Kat LéAN TG Baciikiig owkoyévelag UeTay Twv omoiwv Bl
oketal kat 0 mplyknag me Oualiag (o peMovtikdg Edoudpdog Z).

4

4

( ApaoTtnpioTnTa

¢

kai Koivwvia

I

Mé£Tpnoe TNV avTiotacn Tou CWHATOG OOU

Mdpe €va ToAUUETPO KAl PETATPEYE TO OE
WHUOUETPO.

Kpdtnoe pe ta 3dxTuhd oou TIG AKPEg
TWV KAAWdiwv oUvdeomq Tou.

Méon eival n avriotaory cou;

BpéEe ta ddxTtuld oou kal pétpnoe Eava
v avtiotaon oou.

YrnoAdyloe To pelpa mou Ba dlappEel To
OWUA OOU Kal oTlg dUo TEPITTWOELG av
ouvdebelg pe taon 220 Volt.

Mropels twpa va dikatoAoynoelg yatl to
pevua mou SlEpxeTal and TO OWUA OOU
dtav 1o dépua oou elvat uypd (Exetl ueya-
AUtepn €vraon Kat ouvenweg) eivat o ernt-
Kivduvo;

O1 EMOTNHOVIKEG KATOKTHOEI§ WG KOIVWVIKO ayabod

O dapavtéu Bewpoloe OTL Ol KATAKTAOELG TNG ETUOTAMNG €npere
va yivouv Kmpa SAwv Twv avBpwnwy, Kuplwg Twv nadldv kat Oxt
MOVO TNG emOTNUOVIKNG Kowvdtrtag. MU autd kat étav €ylve Aleu-
Buvtiig Tou BaolkikoU I3pUpatog Béomioe pia oelpd SlaNéEewv Tou
areuBlvovtav oto eupy Kowd Kal Tpaypartorololvtav and emotr-
Hoveg Tou WOpupatog kdBe Mapaokeur) Bpddu. EmmAgov kabépw-
oe Katd Tn didpkela Twv XpLotouyEvwwy KABe €Toug pia oelpd ekAai-
keupévwv OlaAEéEewv Tou ameubuvovtav ge mawdid. O dapavreu
aplEpwve TOAU XpOvo Kal KOTO yid TNV TPOETOWACIA QUTWV TwV
SloAEEEWV Ol omoieq Kal €uelvav LOTOPLKEG, YONTeuoav Kal evé-
nveuoav de TIoAoUG véouq avBpwrouqg. H napddoon auth twv dla-
AEewv dlatnpeltal PEXPL onpepa.

Biohoyikad amoteAéopara
TOU NAEKTPIKOU PEUHATOQ

3.5

Alapop€q duvapikoU Kat NAEKTPIKA pelpata Tmaiouv Baoikd
pOAo otn Aeitoupyia Tou veuplkoU CUCTHUATOG TOU avBpwriou.
H d1ddoon Twv veUuplkWv epeblopdtwv mpayuatoroleital HEow
NAEKTPIKWV TAaAWV. Ot aApol dladidovrtal katd prikog tou Aago-
va TOU VeuplkoU KUTTAPOU TIOU TIEPLEXEL AYWYIUMO Uypd (nAe-
KTPOAUTN). 'ETol 0 d€ovag ouprneplpgpeTal oav unartapia pe dla-
@opd duvauikou mepinou 1,1 V.

H nAekTplkr} GUON TG dLAd00NG TWV VEUPIKWY ePEBIoUdTWY elval
kupiwg umedBuvn yia ™ peydAn eualobnoia Tou OWUATOG OTO NAe-
KTPIKO peUpa Kal Toug Kivduvoug Tou mpogpxovtal and autd. Ot
kivduvol eival Tplwv edwv: eykaduata and B€puavon Tou owua-
T0G, BAABeg amd ouomdoelg TWV MUWV TLX TOU puokapdiou kat
napéuBaon otn Aettoupyi(a ToU VeuplkoU OUOTNHATOG.

To eldog ™G Bloloyiknig enidpaong e€aptdral Kupiwg amnd v
T ™G évraong Tou peluarog. Peduarta pe évraon 0,1 A eival
TIOAU UIKPd yia va TIPOKAAECOUV OUCLAOTIKY B€puavon Tou owpa-
T0G. AKOun ouwg kat pedpara 0,02 A pé€oa amd To XEPL 1) TO
TodL propel va TIPOKAAETOUV LOXUPESG MUIKEG OUOTIACELG KAl ApPKE-
T6 mévo. To xewpdtepo eival 6tL, dtav o AvBpwrog Bpiloketal oe
EMAYPN He TO peupatopopo aywyd, ot pleg tou Bpiokovtal oe
ouvexny ouomnaon Kat enopévwg dev uropel va arnoornaotel and
autdv. Tote Aéue OTL To dtopo €nabe nAekTpomAngia. Pelupata
™G TdENng 0,1 A prmopolv va mpokaAéoouv Bdvato emneldn mapep-
Baivouv oTo veuplkd cUoTNUa Tou Pubuifel CwTIKEG AelToupyieg
énmwg n Aettoupyia ™G Kapdldg (mivakag 3.2).

H avtiotaon Tou avBpwrivou CWPATOG TIOIKINAEL oTa dldpopa
Mépn Tou. Ta uypd Tou ocwuartog eival aywyol Adyw Tng Umap-
&ng Wvtwv. H avriotaon tou dépuatog eival oxetikd uPnAn, eEap-
TdTat and TN UOLKN Tou Katdotaon (Xovrpd-Aentd, okAnpo-pala-
KO, Uypo-Enpd K.AM.) kat kupaivetar and 1,5 kQ yia 1oAU uypd
éwg 100 kQ yia oAU Enpd dépua. Me avtiotaon 20 kQ and to

—
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véuo tou Qu mpokumntel 6Tt Tdon 220 V npokalel pelua €vraong
0,011 A3 11 mA. Kdtw amnd oplopéveg TpoUnoBEoelg, akdun Kal
MIKp€G Tdoelg ™G TA&ng twv 10 V umopel va eival emikivouveg.
‘OAeg Ol NAEKTPIKEG OUOKEUEG KAL TA KUKAWUATA TIPEMEL VA QVTL-
petwriCovtal pe Wiaitepn mPoooxn.

H nAektpikiy Tdon twv 220 V TIOU XPENOLUOTIOOUNE OTNV OLKLa-
KAl katavdhwon eivar eEalpetikd emkivduvn. H emaen pe yuuvd,
MN povwpéva Kahwdla propel va mpokal€éoel To BAvato peéoa oe
Aya deutepdierta. evikd n enagr pe Tdoelg mdvw and 40 V
npéEnel va Bewpouvtal emnikivduveg.

30! KA
8" ka1 Bioloyia

Neupikd £p€6iopa Kal NAEKTPIOHOG

a. Ze éva veupwva, o omolog dev Bploketal oe dlEyepaon, N KUTTAPLIKA
pepBpdvn eival oto eEWTEPIKO BETIKA POPTIOUEVT, EVW OTO ECWTEPL-
k6 apvntikd. H dapopd duvapikoU HeTa&l eowTtePlkoU Kal eEwTePL-
kouU eivat mepimou 0,1 V.

B. ‘Otav oto dkpo Tou veupwva dnuoupyndel évag epedlodg, TOTE Eeki-
vd wa oelpd XNUIKOV avtidpdoewy mou €xel wg TeAKO amnotéAeoua
va goptifeTal apvnTikd To eEWTEPIKO TNG KUTTAPIKAG MEPPBPAVNG Kal
BeTIKA TO e0WTEPLIKO, dNAAdK TOTIKA €XOUME QVTIOTPOPY| TNG TOAL-
kétntag. ‘Etol dnuoupyeital pa veuplkny won kat Eekivd n diddoon
TOU veuplkoU epeBiouarog.

Y. ZTn OUVEXELQ N VEUPLIKH wom Tipokalel pia (Sla petaBoAr) oto yeito-
VIKO TUAMA TOU VEUPWVA, EVW TO TIPONYOULEVO EMAVEPXETAL OTNV APXL-
K] TOU KatdoTaon.

3. Me autd to TPOMO N veuplkn won Tagdelel and To €va AKkpo Tou
VEUPWVA 0TO AA\O WG €va KUMA TOTIUKWV NAEKTPIKWV HETABOAWV.

NINAKAZ 3.2

TO MEFEOGOZ TON AAMOIQZEQN KAI TON BAABQON
NMOY YOIZTATAI O ANOPQMINOZ OPFANIZMOZ EZAPTATAI
ANO THN ENTAZH TOY HAEKTPIKOY PEYMATOZ MOY TON AIAPPEEI

‘Evraon pelparog ArmoteAéapata

0-1 mA Aev eivar alobntd

1-8 mA EAdxiota auofntd - akivduva

8-15 mA Oduwnpd - mpokael olomaon Twv LUV

10-20 mA oAU oduvnpd. Mpokahel olomaon Twv HUWV Kal dev Unopoule

va anopakpuvboupe and To onueio enagrg.

20-50 mA Mpokahel TAPAAUON TWV HUGV KAl GUUTTOMATA aoQUEg
50-100 mA MpooBAMeL v kapdld kat emeépet To Bdvaro

3.6 > Evépyeia Kal 10XUG TOU NAEKTPIKOU PEUHATOC

To nAektpikd pelua Otav dlappéel OmoladNMoTe CUOKEUN N
pNXav) UETagépel ¢’ auTr evépyela 1n oroia PeTaTpEneTal oe
evépyela kdrotag dAAng popong. ‘Etol, yia mapddetyua, ot did-
Tagn Qg ewdvag 3.32, dtav 0 KvNTMPAG TEPLOTPEPETAL KAl AVU-
Ywvel éva Bapidl, YETATPEMEL OE UNXAVIKA €va UEPOG TNG eveép-

—

Aiddoon evog veuptkoU epeBIoATOS Katd WIKOG TOU VEUPLKOU
d&ova.

Eikéva 3.32
Eva 1épog ™G NAEKTOIKIG EVEDYELQq LETAPEDETAL AN TOV K-
tipa oto Bapldt kau petatpénetat oe duvautkr. To umdAouro
uetaoynuatietat oe Beputki) oTov Kwntripa Adyw TOU Pavoué-
vou TZAouA Kat Twv TEIRWY TOU aoKoUVTAL OTa KIVOUUEVa LEPN.
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( ApaoTtnpioTnTa
HAeKTPIKN Kal pnXavikn evépyeia

> ZuvappoAdynoe TO KUKAWHA TIOU ELKOVi-
Cetal oy napandvw swkova. Me ) Bor-
Bela NAeKTPIKOU KivnTrpa avuy@veTal éva
BapidL katd oplopévo UYog.
JUMAPWOe TOUG TVAKEG:

ZnNMEIVVOUNE:
‘Ev3elEn ‘Ev3elEn Maza Xpdvog
BoAtdpeTpoU | aumepopeTpou | Baptdiou  |aviywong
(V) () (m) ®
YmoAoyiCoupe:
HAektpkn Auvapikn HAekTpIKr) | Mnxavikr
evépyela Tou evépyela oxUg 1oxUg
anodéBnke Baptdiou ToU
oToV KNTipa Kwnpa

> ZUYKPLVE TO AMOTEAECUA TNG TPWTING KAl
g deutepng otiAng. Eivar olpgwvo pe
TV apxn Slatrpnong g eveépyelag;
ATloAéynoe v andvinor oou.

» MetakivoUpe To dpouEa TOU POOOTATN Kal
au&dvoupe TNV €viaon Tou nNAEKTPLKOU
pelpaTog Tou JlappEeL Tov Kvntrpa. Avu-
Ywvoupe To dlo Bapidt katd to dlo UYog.

> SUMMANPWOE TOug (Blouqg TVaKEG.

» SUykpwe ta amoteAéouara. llowa @uoikd
UEYEBN ueTABANBNKAV WG amotéAeoua tng
UETAKiVNONG ToU dpouéa;

YEIOG TIOU METAPEPETAL O' aAUTOV amd To NAeKTpkS pelua. To
UTIOAOIMO HEPOG TNG NAEKTPIKAG EVEPYELAG LETATPEMETAL O Ogp-
Mikip AOyw Tou ¢awvopévou TTAoUA kat TG TPRNG.

EVEpPYEIO NMOU UETATPENEI UIO NAEKTPIKA OUOKEUN

l1éon eivat n OUVOAIKN) NAEKTOIKY) EVEQYELQ TIOU «KATAVAAWVEL»
UlQ OUOKEUN KAl TN METATPEMEL O EVEPYELA AWV LUOPPWY;

Eidape (oxéon 2.3) O1L n evépyela TOU MPOOPEPETAL aAMld TO
NAekTPlkd pelpa oe évav NAekTplkd KatavaAwt divetat and tn
oxéon Ej=q*V. Av AdBoupe unéyn Tov optopud NG €vraong Tou
NAEKTPIKOU PeUNATOG, TIPOKUTTTEL:

En)\eK‘rler']zv (1) I”] En)\sm'plmzv -t (3.3)

dnAadr n evépyela TOU METAPEPEL TO NAEKTPIKO pelpa o€ Ha
ouokeun eivat avdAoyn tng dapopdg duvapikou (V) Tou epap-
poZeTal ota dkpa (méAouqg) Tng ouokeung, tg €vraong (I) tou
NAEKTPIKOU PeUATOq TIOU T JlappE€el Kal Tou XPOvou Aettoup-
yiag g (1)

Mpénel va onuewdcoupe 6tL n oxéon 3.3 oxvel yia kdbe eidog
NAEKTPIKAG OUOKEUYG TIOU HETATPEMEL TNV NAEKTPIKA evépyela o€
evépyela kdamotag AAANG popong. ‘Etol prmopouue va tnv epap-
MOCOUPE Og KIvNTNPA, AVTIOTATN, MHla enavagopTi{OYevn Prata-
pila, Aaummpa K.AT.

H povdda nAekTplkig evépyelag, Onwg Kal KABe HopPriq eVEPYEL-
ag, oto Aebvég ZUotnua Movddwv (S.I.) eival To éva TZaouh (1 J).

Av otn oxéon 3.3 avrtikaractriooupe V=1V, I=1 A kat t=1 s
MrtopoUpe va UTOAOY(OOUME TNV NAEKTPIKY] EVEPYELD TIOU «KATA-
VAAWVEL/eTaoxnpatifel oe éva deuTeEPOAETTO HIA OUOKeUN arnd
mnv omoia diépxeTal NAEKTPIKO pelpa €vraong 1 A kal PETAgU
TWV dKpwv TNG epapudletal tdon 1 V:

Ea=(1 V)'(1 A (1 5)=1J

‘Qote NAekTPIKO pelpa évtaong 1 A UETAPEPEL OE [IA NAEKTPIKY
ouokeun] evépyela {on pe 1 J étav  dappéel eni 1 s kat 1 tdon
Tmou e@appdleTal ota dkpa tng eivar 1 V.

H 10XUC nou «KATAVAAWVEI» IO NAEKTPIKA CUCKEUR

2TIG TIPAKTIKEG E€PAPUOYEG Oev MaG evOlAPEPEL POVOV TIOOM
EVEPYELO UETATPEMEL A OUOKEU 1} unxavr), aAd kat o Xpdévog
p€oa otov oroio cupBaivel autd, dnAadn pag evdlaPepel n LoxUg
TNG OUOKEUNG.

MNwpiCoupe 611 N oxUg (P) elval n moodtnta TG evEPYELAg
(E) mou petatpémnel («mapdyel», «KATAVOAWDVEL») 1) METAPEPEL LA
pnxavr (1, YeVIkOTEPA, OUOCKEUN) TPOG TO avTtioTolXo (amaitou-
Mevo) xpovikd didotnua (). Ztn yAwooa twv Madnuatikwv ypd-
(QOULE:

p_E
t
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Enouévwg, oUupwva Pe Tov maparmdvw oplopd N NAEKTPLKA
lOXUG TIOU HETAPEPEL TO NAEKTPIKO pelpa Oe WA NAEKTPIKA Ou-
okeun eivat P, = % AV QVTIKATOQOTN)OOUME TNV NAEKTPLKY EVEP-
yewa ané n oxéon 3.3 AapBavoupe P, = % dnAadn

PnA =Vl (3.4)

‘Qote N NAeKTPIKN OXUG TIOU «KATAVOAWVEL/UETAOXNMATICEL [ia
oroLadnnoTte NAEKTPIKY ouokeun] eivatl (on pe to yivéuevo Tng dla-
@opdg duvauikoUu Tou epappdletal otoug mOAoug Tng eni Tnv
€vTaon Tou nAeKTPIKOU PeUpaTog Tou TN JlappeEel.

‘Etol, yia mapddelyud, av ota dkpa Uag NAEKTPIKNG OUOKEUNG
epappoooupe dlapopd duvapikou V=1 Volt kat petpriooupe tnv
€vtaon Tou nAektplkoU pelpatoq I=1 A, téte olppwva pe TN
oxéon 3.3 n nAekTPKr LoXUG TOU HETATPEMEL elvat:

Pp=(1 V)"(1 A)=1 W

Me dM\a Adyla éva nhektpikd pevua €vraong 1 A mou dlap-
péel M Oouokeur) ota dkpa NG omolag epapupdletal dapopd
duvauikou 1 V petagpepel 0’ autiv nAektplki oxd 1 W. Av n
ouokeur] auty elvatl évag kvntripag mou petatpénel oxXedov OAS-
KANPEN TNV NAEKTPIKY oxU o€ unxavik uropel va avuywoel éva
MAAO 100 g oe UWog 1 m oe Xpdévo evdg deuTEPOAETTOU.

Katavaawon tn¢ NAEKTPIKAC EVEPYEIAC

la va Aettoupyrioouv ot NAEKTPIKEG CUOKEUEG MTOU UMAPXOUV OTO
onitt uag xpedlovrar evépyetla. flolog mapéxel autr v evépyelaq;

H evépyela napéxetal and etalpeleq NAEKTPIKNG eVEPQYELAG OTWG
n AEH. H evépyela duwg otowiCel. Kamou oto eEwteplkd HEPOQ
Tou orutiol pag Umdpxel €vag NAEKTPIKOG HETPNTAG oav autdv Tou
arelikovifetal oy eikéva 3.33. O NAeKTPIKOG HETPNTNG METPAEL TN
OUVOAIKH) NAEKTPIKY] evépyela Tou Tipoopépetal and ) AEH otig
NAEKTPIKEG OUOKeUEg Tou omutiol pag. O Aoyaplacuég ™mg AEH
avtioTolxel 0To KOOTOG TNG NAEKTPIKNG EVEPYELAG TIOU XPNOLUOTTOL-
ABNKe yla T Aettoupyia Twv OUOKeUWV Kal Oxt otnv LoxU Toug.

BéBaia n nAEKTPIK €VEPYELD TIOU KATAVOAWVEL A OUCKEUN
looUTal Ye TO YWOPeEVO NG LoxUog TNG Ouokeung emi to xpovo
Aettoupylag g, dnAadn:

En)\= P"])\ °t

Av n oxUg petpdrtar oe W kat o xpdvog oe s, TOTE N eVEPYELQ
untoAoyiletal oe J. Opwg to TTAOUA elval wa Jkpry moodtnta
evépyelag. M’ autd 1o AOYo ol eTalpeieq NAEKTPIKAG EVEPYELAQ
METPOUV TNV evépyela TIOU TAPEXOUV Ot [ia AAAn povdada rou
Aéyetal kKIloBatwpa (cupBoAikd: 1 kW-h). Mwa kioBatwpa eival
{on pe v evépyela TOU KATAVAAWVETAL AMO WUla CUOKeUN LoXUog
1 kW (1000 W) dtav Aettoupyel ya pa wpa. ‘Evag Aapmtripag
loxtog 100 W dtav Aettoupyel yia 10 dpeq KATAvOAWVEL evép-
vewa 1 kWh. Mapadeiypata 1ox0og KAMOLwY NAEKTPIKWY COUOKEU-
wv mapouctdlovral OToV TIAPAKATW Tivaka.

\\olKri
——————8" Kal kafbnuepivi Jwn

———
—
"""‘ﬁ-u.-.

.
*3/08s300y

Eikéva 3.33
O nAeKTpIKOG peTENTIG Kat 0 Aoyaplaouds g NAEKTPIKIG
evépyelas. Ano éva Aoyaplaoud «nAekTpikoU peupatos» umo-
(G va UMOAOY(OEIS TO KOOTOG O€ AETTd NAEKTOIKIG evEp-
yelag 1.000 J;

TTowo emomuovird AdBog duanivelg
oto yapaxtowoud amd m AEH 71ov
moandve hoyapiaouwov; IMowo alhoyn
Oa mpdtewveg o AEH;
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(o)
®kai kaébnuepivy Twn kai MepiBdAlov

O1 petaoynuamiopoi evépyeiag €xouv KOOTog kal empBapuvouv To mepiBalhov: Meiwae Tn Xpron TNG NAEKTPIKIG evépyeiag.
2TOV TMAPAKATW Tivaka Sivetal Wa oelpd GUOKEUWY TOU XPNOLUOTOloOUVTaL KaBnepvd OTo OTITL OOU e TIG avTioTolxeq LoxUeq.
- Kave a extipnon ya 1o xpdvo oe wpeq mou Aettoupyel kGBe ouokeur kdbe pépa.

- YnoAdyloe Tnv evépyela Tou amarrte{tal yia m Aeroupyia ng.

- YnoAdyloe 10 kAOTOG Aettoupyiag yia TE00EQIG MveS (XPOVIKG SlAoTnua mou umoloyilet kat n AEH tnv mapexduevn evépyela).

Zuokeun loyug oe W EkTipnon xpdvou Aerroupyiag Evépyela Hpeprioio kdoTog TeTpdpunvo K6aTOG
o¢ h ava nuépa

JupBatikol Aaumrpeeg (oUvolo 600

QwTIopoU omTiou)

HAekTpIKI| KouZiva 1.500

Oepuoaipwvag 2.500

TnAedpaon 500

HAekTpIKG Wuyelo 150

HAekTpiké mMuvtriplo 3.500

— Zr€YPov moLeg oo TG OVOrEVES Ba Ntav duvatdy Vo AELTOVEYOUV YLl XEGTEQO YEOVIXO dLdoThue 1 Ue ooV dALO TEO-
o Oa Nrav duvatov vo pelmBel 1 TooGTNTA NAERTOLRNG EVEQYELOS TTOU CTTOLTE(TOL YL TIS OVAYRES TNG OLLOYEVELAS OOV.
— Ymohdyloe Ty moodtto eVEQYELOS TTOV WitoQel var eEowrovounBel, xabwg xar 10 oovoursd Gpehog Tov Bo TEOXVPEL.

» Xpnoiyomoinoe Kal EPAPHOCE TIG EVVOIEG TTOU €UAOEG:
OepuikG amoTeAéopara Tou NAeKTpIKOoU pelpaTog

1. Zuum\ipwoe TIG AEEelg Tou Aelmouv amd To MAPAKATW Keluevo €Tol WOoTe Ol TIPOTATELG TIOU TIPOKUTTTOUV
va elval emotnuovikd opBEg:

a. Otav amnd &vav aVTIOTAT SLEPXETAL .uvveveerreeeeeerieesiees eeereensens , N Bepuokpaoia Tou ................ H avén-
On QuTr] OUVOEETAL PE QUENOT TNG verrieeeiveeieriieiaiienns evépyelag Tou avtlotdn. EmmA€ov dtav n
............. .... TOU avtloTdtn yivetal peyalkitepn and tn Bepuokpacia Tou meplBANovTog, TOTE eVEP-

A721(o N (R ) 6a petagépetal and Tov avilotdrn oto mePRBAANov Tou. H evépyela autr mpo-
EPXETAL ATIO TNV cevveniieiieeiiee e EVEPYELQ.

B. Had&non G .ccceeeveeneeee evépyelag evoqg avtiotdtn avtiotaong R, étav and autdv SIEPXETAL .......c.........
..................... otabepng évtaong (I) Kal EMOUEVWG N TOOGTNTA TNG -voveevveerveerveareeennee.. Q TIOU UETAPE-

petal and autdv mpog To TEPIBANOV 0g XPOoVIKO dldotmpua t eival i) TOU .oovveeieen,
.................................... Tou nAekTpikol pedpatog (I) mou SLapPEEL TOV AVTLOTATN, i) TNG wovverveeieeaieeieeenne

(R) Tou avtlotdtn Kat iii) TOU ...ccccveeenee. () e TOU NAeKTPIKOU PeUPATOG amd TOV avTloTATn.

Y. Otav and éva PeETaAKS aywyd JIEPXETAL NAEKTPIKO PEUMA €VaA HEPOG TNG -veevveereenne. eVEPYELAG TWV
eNeUBEPWV NAEKTPOVIWV HETAPEPETAL OTA ... TOu peTaMkoU mA€ypatog. H dtaktn kivnon oAwv
TV OOMIKWY ABwv TOou aywyoU YIVETAL ................. H s evépyela Tou aywyol kair n
.......................... Tou au&dvovtal. H ............... evépyela Twv eAeUBepWV NAEKTPOVIWV UEWWVETAL TIPO-
owpwvd. Ouwg, oL duvduelg Tou NAeKTPIKoU TIESIOU TIPOKAAOUV €K VEOU ................ ™G TaxytnTdg Toug
KAl QVamANPWVoUV TNV ............. evépyeld Toug.

Xnuikd, payvnTmikd kai BioAoyikd amoTeAéopara Tou NAEKTPIKOU peupatog. HAEKTPIKR Kal punxavikn
evépyeia

2. ZuPn\npwoe TIG TIPOTACELS WOTE va eival €MOTNUOVIKA 0pBEG:

a. Artia ™G NAeKTPOAUONG €lvaL 1 JLEAEUGT TOU .eoveerriraiies cveeieeanieans and TO .cccceeveeennen. dldAhupa. Kartda
TNV NAEKTPOAUGCN 1M .eeeeevreneneee. EVEPYELQ UETATPEMETAL OF .....o..neee...

—
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B. To NAeKTPIKO PEUMA ONUOUPYEL .ooceveenneeee. ned{o. 210 Med0 AUTO ..ovvvvevveeveeanienen, evépyela 1 oroia
TIPOEPXETAL ATIO TNV weevveeeiveeerivieeannie evépyela. Otav évag aywyog Bpioketal péoa oe payvnriko medio
KOL TOV OLUPPEEL vveeeeeaneeaneeeinenne pelpa, TOTE TO TEDIO AOKEL .oovveeveeeeiieieeieas atov aywyo.

Y. Ot NAEKTPOKIVNTNPEG elval UNYXAVEG TIOU HETATPETOUV TNV .eeeeeeenennnne. EVEPYELA O ooeveieeiieaninns evEp-
yela. H Aettoupyia Toug oTNEIZETAL OTO OTL TO .vveevveeeciies ceeeiveeeineeeans aokel duvaun o’ évav aywyd and

TOV OTIOIO SLEPXETAL tovuvveeiveeeeiieeaiiiees crveessseeesseeeaneas

d. O yevwntpleg eival unxavég mMou HETATPETIOUV TNV KIVNTIKY EVEPYELA OE .cvvevveeeiies cevveeesveeesneeanns

Evépyela Kal 10XUG TOU NAEKTPIKOU PeUNATOG

SuunAnpwoe TIg AEEeLg Tou Aelmouv amd To TIAPAKATW Ke(Uevo €TOL WOTE Ol MPOTACELG TIOU TIPOKUTITOUV
va eival emotnuovikd opBEg:

To nAektpikd pelpa otav dlappEel OTIOLAdNIOTE CUCKEUN] 1] UNXAVH] METAPEPEL O AUTH .ovvvveeervveeennenn. n
oTto(a £IVAL AVANOYT TNG .eeieiieiiireriieiiis ceeieeeieeaieeaeens (V) mou epapudletal ota akpa (MOAoUG) TNG CUCKEU-
L0 (ST o o (I) TOU i e TIOU TN OOPPEEL KAL TOU .oeveeereeeieennne
........................... (t). H evépyela aQutn ...........ccceeeneeennn.. OE EVEPYEIA AAANG HOPPNG.

EQApHOOE TIC YVWOEIC OOU Kal YPAYE TEKHNPIWHEVEG ATTAVTHOEIG OTIC EPWTHOEIG TTIOU OKOAOuBOoUV:
Oeppikd amoTeAéopaTta Tou NAEKTPIKOU PeEUPATOG

Na xapaktnpioelg pe = TIG TMPOTACEIS TWV OTMolwV To TEPLEXOUEVO elval emOTNUOVIKA opBd Kal pe A

AUTEQ TIOU TO TiepleXOeVd Toug elval emoTNUOVIKA AavBaouévo.

i. BubiCoupe €vav avtiotdtn amd XaAkd oe vepd mou Bpioketal péoa oe Bepuikd povwuévo doxelo.
Amé Tov avtiotdtn JlEpXETAL NAEKTPIKO pelpa, TNV
gévtaon tou omoiou puBuifoupe pe €va poootdrn.
Otav and tov avrtiotdtn di€pxetal pelpa €vrtaong
1 A, n Bepuokpacia Tou vepou au&dvetal amd Toug
20°C ortoug 22°C 0g XPOVIKO dldotnua Hoou
Aerttou.

a. e XPovikd dldotnua dUo AeTTWV N Beppokpaacia
Tou vepou au&dvetal and Toug 20°C otoug 28°C.

B. Av petakivrjooupe TO OpOopEa TOU POOOTATN Kal
au&rjooupe TNV €viaomn Tou NAEKTPIKOU PeUATOq
oe 2 A, téte 0g Xpovikd dldotnua pioou Aertou n
Bepuokpaacia Tou vepol au&dvetal amd toug 20°C
oTtoug 24°C.

Y. Av QvTIKATAOTrooUpe Tov avtiotdtn pe dMov dimAdolag avriotaong kal pubuicoupe To PoooTtdrtn
€10l WOTE 1 évTaon Tou PeUuaToq Tou Tov dlappéel va elvat 1 A, oe Xpoviké dldatnua uoou Aerttou
n Beppokpacia Tou vepol au&dvetral amd toug 20°C otoug 24°C.

3. Av pe Tov apxlké avtlotdtn pubuicoupe tnv €vtaomn ota 0,5 A kat Bgppdvoupe to vepd yia duo
Aemtd, n Beppokpacia Tou Ba augnbei and Toug 20°C otoug 24°C.

i. H al&non tng Beppokpaciaq evdg petalikol aywyou, otav and autdv SEpXETAl NAEKTPIKO pelua,
opeileTal TEAKA:
a. 2V augnon g KNTIKAG evépyelag Hovov Twv eAelBepwv NAEKTPOVIWV TOu.
B. Ztnv al&non Tng KWNTIKNAG evéPyelag POVOV TwV LOVIWV TOU HETAMIKOU TAEYUATOG.
Y. 2TV mpooavatoMopévn kivnom twv eAelBepwv NAEKTPOVIwY TOU.
e}

. 2NV avgnon g KwnTikAG evépyelag AOyw Tng ATaktng kivnong twv eAedBepwv nAeKTpoviwv Tou
KAl TWV OVIWV TOU PETAANIKOU TAEYMATOG.
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10.

HAekTplkO pelpa OPLOPEVNG EvIaong OlaPPEEL QVILOTATN Yia XPOVIKO dldotnua duo Aemtwv. To mocd
NG NAEKTPIKAG EVEPYELQG TIOU O aVTIOTATNG petatpgnel oe Bepuikr) eivar 30 J. Av dumhactaotel n €vra-
on Tou nAekTplkoU pelpatog, mola eival n avriotolxn moodtnTa TNG NAEKTPIKAG EVEPYELAG TIOU UETA-
TPENeTAl O Bepuikry O €va AerTo;

Me molo TPOMO TMPOCTATEUETAL A NAEKTPLK] OUOKEUT| e Tn Bor|fela uag TNKOPEVNS Ag@AAELAG;

Evépyela Kal 10XUG TOU NAEKTPIKOU peUHATOG

Na xapaktnpioelg pe Z TIG MPOTACELG TWV OMolwv TO TePlEXOPEVO eival emotnuovikd opbd kat pe A
QUTEG TIOU TO TIEPLEXOMEVO TOUG elval €TLOTNUOVIKA AavOaouEvo.
2Touq éAoUG evOG NAeKTPIKOU Kvntrpa e@apudletal dapopd duvapikou 5 V, omdte and autdv diép-
XETAl NAEKTPIKO pelpa évtaong 0,1 A. O KvnTipag TEPLOTPEPETAL KAl KIvel €va auTOKLVNTAKL:

a. H unxaviki oxug mou amnodidel o kivntnpag eivat 0,5 W.

B. ZTov KwnmApa petagépetal NAEKTPIK loxug 0,5 W.

Y. ‘Eva p€pog TG NAEKTPIKNG oXUOG TIOU UETAPEPETAL OTOV KIVNTHPA UETATPETETAL O BEPUIKEG ATIW-
Aeleg Aéyw Tou @atvopugvou TZAOUA.

d. Kdbe deutepdAerto 0,5 J NAEKTPIKAG eVEPYELQG TIOU PETAPEPOVTAL ard TO NAEKTPIKO pelpa OTov
KlvnTpa UETATPEMOVTAL 08 BEPUIKY) EVEPYELQ.

€. H unxaviki evépyela mou amnodidel o Kivnmipag oe éva Aemtd eival pikpdtepn twv 30 J.
Na meptypdyelg TIG HETATPOTIEG 1] UETAPOPES EVEPYELAG TTIOU cupBaivouv og éva NAEKTPIKO KUKAWUA TToU
aroteleltal and pa prarapia kat évav avtiotdtn o omoiog eival Bublopévog oe vepd mou Bpioketat
pEoa oe Bepuikd povwpeévo doxelo.
Na meplypdyelq TIq HETATPOTIEG EVEPYELAG TIOU CUUBaivouv KATd Tn Asttoupyia Tou Kivntrpa evog avel-
Kuotipa kabwg avuywvel To BAAapo ard tov 10 otov 50 6poPo HUIaG TIOAUKATOLKIAG.
Mropel €vaq Kintripag va anodidel punxavikr .oxy peyaAltepn amd Tnv NAEKTPIKN] WoXU TIOU PETAPEPEL
T0 nAekTplkd pelua o’ autdv; Na atttoAoyrioelg TV andvinor oou.

ONON.WAKO

J
kg -°C’

la o6Aeg g aoknoelg divetat n edkn Bepudtnta tou vepou: ¢ =4.200

Oeppikd amoTeAéoparta Tou NAEKTPIKOU PeUPATOG

2e NAEKTPIKO KATAVAAWTY avaypd@ovral and Tov Kataokeuaotr) ot evdei&elg «12 V, 30 Wx. Tt onuaivel
auti n mMAnpogopia; Av epapudooupe otoug MOAOUG Tou katavalwth tdon 12 V, ndon Ba eival n €vra-
on Tou nAeKTplkoU peluatog mou 6a Tov dlappéEet;

Tpelg NAEKTPIKEG OUOKEUEG, €vag avtloTdtng, €vag Kvntipag Kal évag CUCOWPEUTNHG €XOUV XAPaKINEL-
otikd Aettoupylag (12 V, 6 W), (12 V, 30 W) kat (12 V, 24 W) avtiotoxa. Mwg mpénel va Ti§ ouvdETou-
Me ue Ty otabepriq tdong 12 V, wote va AEToupyrioouv oUUPVa HE TIG TPodlaypaPeg Tou Kata-
okeuaotr Toug; Méon eivat n oAk NAEKTPLKN LoXUG TIoUu Tapéxel TOTE N NAEKTPIKY) TMyr} KAl OTIG TEELS
OUOKEUEG;

2TOUG TOAOUG NAEKTPLKAG TYNAG oTabeprig tdong 6 V ouvdéoupe avtioTdrn avtiotaong 6 Q oe oelpd
pEe aumepOUETPOo. a. Xxediaoe To KUKAwua. B. Mola eival n évdel&n Tou aumepdueTpou; y. Mowa eival n
nogdtnta TG BepudTnNTAg TIOU METAPEPETAL aAMd TOV AVIIOTATN TPOG To TMeEPBANOV oe Xpdvo dUo
Aerrtwyv; &. Moon eival n nAeKTPLK evépyela mou mpoadidel n mnyr) oTo KUKAwUaA otov (Blo xpdvo; €. Av
QVTIKATAOTIOOUE TOV avTIOTATn pe évav AAAo Tou €xel Tn [or) avriotaon, oe nméoo xpdvo Ba mapa-
xBel arr’ autdv n dla moodta Bepudtnrag; ot. Mdéon eivar n NAEKTPIKY evépyela mou mPoodidel N nAe-
KTPLK TINyr OTO KUKAwMaA avd deutepOAemTo, o Kabepia amd Tig dUo TEPUTTWOELS;

—
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AloBételg évav avtiotdrn avriotaong R=12 Q, uwa nAekTplkr Tyr) otabepng tdong V=6 V, kaAwdla
ouvdeong, JlAKOTTM Kat éva Beppikd povwpévo doxelo mou mepléxel vepd pacag 0,1 kg apxikig Beppo-
kpaoiag 18°C.

a. Na oxedldoelg T oxnuatikr] avariapdotaon mg ddragng mou Ba XPNnoUomomoelg yia va Bepudvele To vepo.
B. Na umoAoyioelg tnv €vraon Tou NAEKTPIKOU PeUUATOG TIOU JlappPEel ToV avTloTdTh.

Y. Z& 600 XPOvo 1 Bepuokpacia Tou vepol Ba petaBAndsl amd toug 15°C atoug 25°C;

HAektplkdg Bepuooipwvag (ewdva 3.13, oel. 70) meptéxel vepd palag 10 kg, éxel avriotdtn avrtiotaong
60 Q, evw TO NAeKTPIKO pelua Tou Tov dlappsel €xel évtaon 4 A.

a. Me Bdon ta mapandvw dedopéva va UMOAOYIOELG TNV NAEKTPIKY EVEPYELQ TIOU UETAPEPETAL OTO Bep-
pooilpwva ge xpdvo 2 min.

B. Av yvwpiCelg 6Tt To 70% TOu TIOCOU TnG BePUOTNTAG TOU HETAPEPETAL AMG TOV AVTIOTATN OTO TEPL-
BaMov amoppodtal and to vepd Tou Bepuocipwva, va umoloyioelg TNV av&énon g BEPUIKNG evEp-
YEWOG Kal TNG Bepuokpaciag Tou vepou ota 2 min.

210 KUKAWMPA TnNG dmAavg elkévag ol dUo avtloTdteg €Xouv i
avtiotdoelg R{=20 Q kat R,=40 Q avrtiotoixa. MOMG KAel- i} A —
ooupe To dlakdrrm, N évdel&n tou BoATdpeTpou eivat 12 V. a. I
Mola Ba eival Téte n évdel&n Tou aumepduetpou; B. Na uro- R
AOYLoEIC TNV MoodTNTA TNG BePUOTNTAG TIOU PETAPEPETAL ATIO A ’ . . z : B
KdBe avtiotdt oto mePBAMovV o dUo AerTd. Y. Na umoAd- L J U L J
YIOEIG TNV NAEKTPIKA EVEPYELQ TTOU TIAPEXEL N TINYH OTO KUKAW- Vi \L

pa otov Blo xpdvo. 3. Na umoAdyloelg Tnv napayouevn Bep-
poTNTa avd deutepdlerto oe kABe avtiotdrn. €. Na umoAdyl-
O€IG TNV EVEPYELA TIOU TIAPEXEL N TNYH OTO KUKAWPA avd SeUTEPOAETTTO.

R4
.\ v

v

Evépyela Kal 10XUG TOU NAEKTPIKOU peUpATOGq

Mia uratapia ouvdgetal Pe Ta dkpa evog KivnTrpa, £T0L WOTE O KIVNTHPAG va Teplotpépetal. Me ) Bon-

Bela evog QUMEPOPETPOU HETPAUE TNV €VTAOT TOU NAEKTPIKOU PeUNATOC TOU KUKAWHATOG. Me éva BoATo-

UETPO METPAE TNV TAON OToug TIOAOUG NG Pratapiag.

a. Na oxedldoelg To avtioTolXo KUKAWA.

B. Av n évdel&n Tou aumePJdUETPoU Tapauével otabepry kat (on pe 1=0,5 A, va umoloy(oelg To NAEKTPIKO
popTio Tou dlEpxeTal and TV unarapia kat ard Tov KvNTpd o XPOVIKO dldotnua evdég Aertrou.

Y. Av n évdelfn Tou BoAtdueTpou mapauével otabepr} kat eival (on pe 6 V, va unoloyioelg v noodtnta
NG XNUIKAG EVEPYELAG TNG MaTapi(ag Tou PETATPATMKE O NAEKTPIKY] OTO (Blo XPovIKS dldotnua.

3. Av yvwpiCelg Tl oxeddv OAn n evépyela ToU TIPOoodidel N Uratapia oTo KUKAWUA PETATPEMETAL O UNXA-
VIK] eVEPYEla OTOV Kivnmpea, 6a rtav duvatdv va XPnOoOoMorjooupE TOV KIVNTAPA Yld VA AvUYWOOULE
pla métpa pacag 1 kg oe UYog 15 m; (g=10 m/s?)

Juvdéoupe Toug TIOAOUG KIvNTHpa UE NAEKTPLIKA Ty otabepng Tdong 12 V, ondte n €vtaon Tou NAEKTPL-

KoU peuluarog mou tov dlappéel eivat 2 A. O Kivnmpag anodidel oe éva Aerrd unxavikr) evépyela 1.000 J.

a. Na umoAoyioelg v NAEKTPIKY LoXU TIOU LETAPEPEL TO NAEKTPIKO pella OTOV KIvTrApea.

B. Na uroAoyioelg TNV NAEKTPIKA EVEPYELA TIOU PETAPEPEL TO NAEKTPIKO PeUA OTOV KIVNTrPad o XPOvVo evog
Aertrou.

Y. Na umoloyioelg v mogdtnta tng BepudTnTag MOU UETAPEPETAL AT TOV KWvnNTpa OTo mePLBAAlov
atov (B0 xpodvo.

3. Na urnoAdyloelg v anddoaon Tou KvnTrpa.

2e KvnmMpea 1ou Asttoupyel umd tdon 120 V pmopel va petapepbel nAektpikny woxug 600 W, olupwva pe

TIG TIPOJIAYPAPEG TOU KATAOKEUAOTY) Tou. TOTE TO 80% TNG NAEKTPIKNG LOXUOG UETATPEMETAL AMd TOV KLvn-

TApa oe pnxavikn oxu. ‘Otav o Kntrpag Aettoupyel KATw and autéq TG OUVOrKeg, va UMOAGYLOELG:

—
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. TNV NAEKTPIKN eVEPYELQ TIOU PETAPEPETAL OTOV KIvTpa dtav Asttoupyel eni déka Aertrd.
. Tnv évtaon Ttou nAektplkol PeUUaToqg TIOU ToV JlappPEEL.
. Tn pnXavikr oy mou anodidel.
. Tn unxaviki evépyela mou arnodidel oe déka Aertd Asttoupyiag.
. To Y€POG TNG NAEKTPIKNAG EVEPYELAG TIOU UETAPEPETAL OTO MEPIBANOV Ue TN popPry Bepudtntag kdbe
deutepOAeTTTO.
oT. To pEPOG TNG NAEKTPIKIG EVEPYELQG TIOU HETATPEMETAL O BEPUOTNTA KAl PETAPEPETAL OTO TEPBANAOV
oe déka Aermtd Aertoupyiag.
10. H p€yiomn nAektpikny woxUg mou propel va petapepbel ¢’ €vav avtiotdmn avtiotaong 100 Q, xwplg va kael,
elvar 4 W.

m < W QO

a. Na urmoAoyioelg Tn UEYLOTN T} TOU NAEKTPIKOU PEUNATOG TIOU WIMopel va Tov SlappEel.

B. Na umoAoyioelg T HEYLOTN T TNG NAEKTPIKNG TAONG TIOU WMOPOUME va ePAPUOCOUNE OTa AKPA TOU.
Mowa eivat Téte N moodtNTa NG BEPUOTNTAG TIOU UETAPEPETAL AMO TOV AVTIOTATN OTo TiEPBANOV Tou Oe
XPOVO JUO AETTTWV;

Y. Av epappdooupe ota dkpa tou Tdon 10 V, méon eivat n €vraom tou nAekTpikoU PeUATOG TIOU TOV Jlap-
p€el; Moom nAekTpIKN] evépyela petatpeneTal ar’ autdv oe Beppdtnta avd deutepodAertto; MNdon Bepudtn-
TA YETAPEPETAL AMd TOV avTIOTATN OTo TMEPBANOV 0 XPOvo dUO AETTWV; 2ZUYKPIWVE TNV TR QU Pe TV
avtioTon Tou epwtiparog (B).

NMEPIAHWH

0 Otav amd éva PeTaAKS aywyd JEPXETAL NAEKTPIKO PeUua, N NAEKTPIKY EVEPYELA TIOU UETAPEPEL UETA-
Tpénetal oe Bepuikr). H Bepuokpacia Tou aywyou au&dvetal kat Bepudmmra petapépetal am’ autév oto
mepIBAANOV.

0 H noodémra mg Beppdmnrag mou peTageépetal and évav avtlotdm oto meplBdiov, étav and autdv SEPXETaAL
NAEKTPIKO pelua, eival avdhoyn: Tou TETPAYWVOU TNG €vtaomg Tou PeUUATog, NG avrioTaong Tou AvToTAm)
Kal Tou Xpovou dIEAEUONG TOU NAEKTPKOU pelpatog. O vopog autdg eival Ywotdg wg «vOpog Tou TCAOUA».

0 Katd tn diéAeuon Tou NAekTplkoU pelpatoq péoa amd Toug NAEKTPOAUTEG N NAEKTPIKY EVEPYElA HETA-
oxnuatifeTar og YXnuKN.

0 Mipw and évav aywyd Tou Tov dlappeel NAEKTPIKO pelua dnuioupyeital payvntikd medio. To payvntikéd
nedlo €xel evépyela Kal Propel va TPOoKANETeL NAEKTPIKA palvéueva.

0 To payvntiké medio aokel duvaun oe kdBe aywyd amd Tov omoio dEpxeTal NAEKTPIKSO pelpa dtav autdg
Bploketal péoa oto medio. To pawvouevo aAutd TO EKUETAMEUOUACTE YIA TNV KATAOKEUT] TWV NAEKTPOKI-
vnmpewv. Ol NAEKTPOKIVNTNPESG UETAOYXNMATICOUV TNV NAEKTPLKA EVEPYELQ O KIVNTIKY.

[ Kd&Be nAeKTPLK] OUOKEUT| HETAOXNUATICEL NAEKTPLKY| eVEPYELA O eVEPYELA AANG HoP®NG. H GUuVOALKY TToo0-
TNTa TNG €VEPYELAg Tou eTtaoynuartifel eivat avdhoyn tng NAEKTPIKAG Tdong Tou epapudletal ota dkpa
NG, TNG évraong Tou NAeKTPlKoU PeUuaTog Tou Tn dlappéel, Kabwe Kal Tou Xpovou Asttoupyiag tng.

0 H nAektplkr 1oxUG TOU PETAOXNUATIZEL A NAEKTPLKY] OUOKeUN eival {on pe To ywvopevo g dlapopdsg duva-
MikoU Tou e@appdletal oTtoug MOAOUG TNG el TNV évtaon Tou NAEKTPIKOU peUUATOq ToU TN dlappéEet.

BAZIKOI OPOI
OepuIKn evEpyela HAekTplkr} 1oXUG HAeKTPOKIVNTAPAG
Oepuokpacia HAekTplkny evépyela HAekTpoyevvriTpla

Oepudmra
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TAAANTQZEI2

MEPIOAIKEZ KINHZEIZ

‘Otav foouv pIkPAdg MOAEG PopEg Ba eixeq avéBel otnv Kouvia
1 6a mapatipnoeg dAa maldid va mailouv pe autr. H kolvia
Eekivd and YnAd, katepaivel, aveBaivel AN YnAd, kateBaivel
XOUNAA kat erotpg€pel AN YnAd otn B€on ar’ drou Eekivnoe
kal ouvexifel v kivnor) Tng akplBwg pe tov dlo Tpdmo. To ylo-
ylo elvat éva dnUoPEG Ttatxvidl, dladedouévo oe TIOANEG XWPEQ
Tou Kéopou (mBavév va €xelg nai&el ToAEQ popég He autd). Kpa-
Tdg To ondyko amd Tnv ehelBepn dAkpn kal agprvelg To dioKo va
kivnBel. O ondykog TUAiyetal kat EeTuliyetal yupw and tnv auia-
KA TIOMEG PopEg e Tov {Dlo akplBwg TEOMo (eikéva 4.1).

H kivnon g kouviag 1§ Tou Yylo-ylo eival mapadelypara meplo-
SIKWV Kivioewv, dnAadr KIVAoewv mou emavaAlappfdvovral o€
ioa xpovikd SiacTipara.

Meplodikn kivnon eival kat n opaA} KUKAIKA kivnon, kabwg Kat
n kivnon g Mg yUpw and tov ‘HAlo mou enavalauBdvetal Kabe
€10G. O pug NG kapdldg emniong ektelel meplodikn kivnon, énwg
delxvel kKal To nAektpokapdloypdenua (eikéva 4.2).

Eivat duwsg 6Aeg ot IepLodIKES KIvoelg duoles; Moteg eivat ot o
XAPAKTNPLOTIKEG dlAPOPES NG TEPLOBIKNG KIvnOonG Tou YLO-YIO Kal
™G MePLPopAs me Mg yupw amdé tov ‘HAw;

H tpoxtd ™g Mg eival kKAeloTr], oxeddv KUKAIKY. Agv éxel akpala
onueia. AvtiBeta TO Ylo-ylo Kiveital HeTa&U dUo akpaiwv B€oewv.
H tpoxid tou dev eival a KAewoTr ypauur Onwg o KUkAoG. TETol-
ou &ldouqg TePLOBIKEG KIvroelg avapeoa o dUo akpaia onpeia Tng
TPOXIAg ovoudZovtal TAAAVTWOEIG.

Taldvtwon uropel va ekteAéoel pa kouvia, n pdRdog o’ éva
TAALd POAGL ToiXxou, N xopPdn Mlag KBdpag, €va owua ouvdede-
MEvVO e eAaTNPlo, N OTNAN Tou aépa péoa atn GAoyEpa, To EURo-
AO HIOG MNXAVAG AUTOKWVATOU, aAAG Kat €vag KpUOTaA\OG xaha-
Cla o’ éva povtépvo poAdL xeplou.

Moteg eivat ot mpolnobéoels wote éva owua va kavet tardvrwon;

—

KE®AAAIO 4

Eikova 4.1

0 dlokog Tou yio-ylo Kweltal ueta&u dUo akpalwy BEoewy.

olkn

o kar larpinei

uw
amm

|
i

Eixova 4.2

H mepodikn kivnon tou kapdlakoU UGG kataypdeetat e m
BonBeta katdMnAng ouokeuriq, Tou nAekTpokapdloyPdPOU.
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Eikéva 4.3
(a) Oéan wopporiag: H duvaun F, eivau {on e to Pdpog W. (B)
Tuxaia 6éon: H duvaun F, eivar ueyaAutepn and to Bdpog W.

Eikova 4.4

Ta nhektpdvia otV Kepaia evog PadlOPWVIKOU OTABUOU EKTe-

Aodv takavtwoels.

‘Onwg gaiveral oty ekéva 4.3 To owpa mou eivatl deuévo otnv
dkpn Tou ehatnpiou Tahavtwvetal. H kivnor Tou eival petaBarié-
Mevn. 210 owpa aokeital To BApog Tou Kal n duvaun Tou elatn-
pilou. H dUvaun mou aokel To ehatrplo katd mn ddpkela g Kivn-
ong METABANETAL CUVEXWG, eVW TO BApog apapével otabepd. ‘Etol
Katd T JldpKeld NG TAAAVTWONG 1N ouvioTapévn dUvaun HETa-
BdMeTal. Katd mv kivnor tou, wotdoo, To owua mepvd and ua
B8€on oty omnoia n ouviotapévn dUvaun Mou aokeirat o’ autd unde-
vietal. H 8€on auti ovopddetal B€on ooppoTiag ToU CWHATOG.
KdBe TtaAdvtwon mnpayuaromnoleital YUpw and n 8éon icoppormiag
Tou TahavtoUpevou owuatog. Kabwg To owua anopakpuvetal and
™ 6€on Wwopportiag, n duvaun Telvel va To enavagépel TiPog AuTrV.

lMoleg duvduelg urmopouv va npokaAéoouv tTardvtwon; ZTn ouve-
XElA avaQEPOovTal UEPLKEG TEPIMTWOELS SUVAUEWV TIOU UIMopouV
va TIPOKAAEOOUV TAAAVTWON, ONMwG N BAPUTIKA OTnV TepimTwon
NG kouviag 1 Tou ekkpepoug. Mrmopel Sduwg va eivat n duvapn
Tou aokel pa Tevtwpévn xopdr), N OUVIOTAUEVN TOU BAPOUg Kal
NG dUvaung mou aockel éva TapapopPwUEVO eNATrpLo (elkdva
4.3). Eniong otoug aywyouqg Tou NAeKTPIKOU PeUATOG Wropel va
elval n duvaun mou aokel To NAekTplkd Tedio Mou dnuioupyeital
and a nAeKTPIK TNy Tou dnuoupyel NAekTplkd pelpa peta-
BaModuevng évtaong (eikéva 4.4).

Auvaun otnv anfn apuUovIKA TaAAvVTwon

2TEPEWVOUE TO €va AKpo oplldvTiou ehatnpiou kat ouvdgou-
Me O0TO AA\O AKpO Hia UKEY) opaipa. ATopakpUvoupe Tn ogaipa
and TN B€on ToU LooppoTiel KAl TNV aprivoupe eAelBepn, omdte
ektelel TaAdvtwon.

ZUupwva Pe To VOUOo Tou XOUK, TO HETPO TNG dUvaung Tou aokel
To ehatriplo eival avéoyo pe TN HETABOAX TOU PAKOUG Tou, dnAa-
O He TNV armopdkpuvon NG ogaipag and m 6€on oopporiag. H
duvaun autr Tteivel va enavagépel ™ opaipa otn Béon woppo-
niag. M autd kat Tnv arokaloupe duvaun enavagopdqg (eikéva
4.5). Otav n duvaun emavagopdq eivar avaloyn pe TNV amopd-
KPUVON TOU OWHATOG amd Tn 0€on 1ooppomiag, T6Te n Kivnon
Tou KAvel TO oWpa ovopdaZetal amAr appoviK TAAAvTwon.

1 (B)

+xn

Eikéva 4.5
Appovikr TaAdviwon kat dovagn.
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4.2 > Mey€6n mou Xapaktnpifouv pia TaAGvrwon

lMa va nepypdyoupe a TAAAVTWON XPENOLLOTIOOUUE OPLOWUE-
va QUOIKA peYEDN: Tnv mepPiodo, Tn ouxveTnTa KAl TO TAATOG
mg TaAdvTwong.

2TV elkéva Tou oxAuatog 4.6 TpaBdue To ehatrplo otn B€on
A KkaiL To agrjvoupe elelbepo. To owpa and tn B€on A @OAvel
ot 6éon O (Béon dmou apxlkd L.oopporouae), OTn CUVEXEL OTN
Béon B kai petd emotpépel oty O kal akoAoubBwg &avd otnv
A. O xpdvog mou xpeldZetal yia va kivnbel to ocwua ard 1o A
oto O, petd oto B kal otn ouvéxela va eroTpéPel TAAL 0To A,
dnAadn o xpévog Mpiag MARPOUG TOAGVTWONG, ovouddeTal mepio-
d0g Tng TaAdvrwong (T).

2e XPOVo [ag meplddou To €UPOANO plag pnxavig (ewodva 4.7) 1
TO BapdklL Tou eKKpepoUg, KABWG Kal n Kouvia ETIOTPEPOUV OTN
B€on and ornou Eekivnoav (A) yla va apxioouv pa véa Bla Tahd-
vtwon. To ekKPePEG ToU poAoyloUu NG elkévag 4.8 ge Xpoévo evog
Aertou mpaypartoriolel 30 MAApelg Tahavtwoelg. Ague OTL | ouxvo-
TNTA TAAAQVTWONG TOU eKKPEPOUG eival 30 TAAAVTWOELG TO AETTTO 1)
pon} Tahdvtwon to deutepolerto. H kouvia ektelel o €va Aertd
15 tahavtwoelg. H ouxvémrta g TaAdvtwong g kKouviag eival
15 Tahavtwoelg To Aerrd 1} €va TETapTo NG TaAdvTwong To deu-
TepdAertto. AnAadr ouxvoTnta (f) ovopdlertal o apiOpég Twv mAR-
pwv Tahavtwoewv (N) Mou ekTelei TO OWHA O XPOVIKO S1A0TN-
Ha At mpog To avTtioTolxo XPoviKO didoTnpa. Na va Bpouue
ouxvoeTNTa Uag TAAAVTWONG METPAE TOV aplBpd Twv TAAAVTWOoe-
WV TIoU ekTeAel TO oWPA 0 OPLOUEVO XPOVO Kal OTn OUVvEXeLa dlal-
poupe autd Tov aplBud pe TO avtioTolXo XPOVIKO dldoTnua.
apBpog TAAQVTWOEWY |, N

I A (4.1)

ouxvénra =
xvom XPOVIKO Sldatnua t

Enedn oe xpdvo pag meptddou 1o owpa ekteAel pia mARpEn
TaAdvtwon, av otn oxéon (4.1) Béooupe At=T, téte N=1 Kal eno-
MEVWG TIPOKUTTTEL

f=

~|=

OnAadn n ouxvéTa loolTal Pe TO avtioTpo®o Tng Teplddou.
Movdada ouxvéotntag eivat to Xeptl (Hertz). H ouxvémta tahd-
VIWONG &vOg owuatog eival §=1 Hz o6tav ekteAel pa miAnpen
TaAQvTwon oe XPovikd ddotnua 1 deutepdOAerTou.

ZuvapuoloyoUpe Tn SIATAgn mou TapLloTAvETAl OTNV elkdva 4.6
KAl aropakPUVOUNE TO Cwpa amd Tnv apXikr 6€om woopporiag
ernunkUvovtag to eAatnplo katd OA. Kabwg 1o owpa Talavtw-
VeTal, napatnpouue OtL dev Eemepvd ™ B€on A. AnAadn n apxt-
k] arnopdkpuvon and tn B€on oopportiag eival kat n peyaAute-
pn anoudkpuvon otnv onoia uropel va Bpebel To owua katd v
TaAdvtwony Tou. H péylotn amopdkpuvon and tn 6€on Looppo-
niag ovopdletal kat MAATOG TG TAAAVTWONG.

Eikéva 4.6
To owua Kweltar and 0 A mpog 10 B kat &avd mpog 10 A.

Eikéva 4.7
EuBolo unxavriq kweltar peta&u twv akpaiwv 6éoewv A kat B,
nepvavtag and m 6éon woopporiag O.

Eikéva 4.8
PoAdL e EKKOEUES.
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Eixova 4.9
e KkdBe 6¢on n ouviatwoa Tou Pdpous W, TpaBd to owua npog
™ 6éon oppomiag. To mAdrog G TaAdviwong mpoodiopiletat
and ™ péyom i me ywviag 6.

Eikéva 4.10
To (Blo ekkpeues extedel wa mrjpn taAdviwon oe pikpdTELO
Xpovo, drav elvat atoug méAoug ar’ 6,1t dtav PplokeTal otov
(ONUEPVG.

_( ApaaoTtnpiéTnTra

Z0oTnpa eAatiplo-cwpa

> ZTep€woe To €va AKpo eAatnpiou Kal KPE-
pHaoe arnd To AAO dKkpo TOou €va OWua.
ApoU To oUOTNUA LOOPPOMNCTEL, ATOUA-
Kpuve TO owpa amnd Tn B€on Loopporiag
Kal dpnoé 1o eAelBepo.

Tt eldoug kivnon ekteAel To owua; To mMAdTog

™G TaAdvrwong datnpeitat otabepd; H unxa-

VIKI] EVEPYELQ TOU OUOTHUATOG MAPAUEVEL OTA-

Bepri;

> Métpnoe TO XPOvVO Tou XpeldleTal To
owpa yla va ektehéoel 10 TAjpelg Tala-
VIWOELG Kal uroAdyloe v mepiodo Tng
TaAQvTWOoNg.

To amAd ekkpepég amoteleital and éva UKPO OWUA KPEUA-
opévo and vAua urkoug € mou To AAo dKpo Tou eival oTepew-
Mévo o’ éva otabepd onueio. ‘Otav To cwua loopporel, To vrua
elval kataképupo. Av To owua anopakpuveel and tn B€on oop-
portiag, ektehel Tahdvtwon avdueoa otig dUo akpaieg O€oelq B
kat I". Ot duvdpelg mou kabopilouv v Kivnor| tou eivat To Bdpog
(W) kat n duvaun mou aokel To vApa (Tdon, T) (eikdva 4.9). E@o-
ooV TO eKKPeUEG ekTeAel TAAAVTWON, N Kivnor Ttou meplypdpetal
and Ta XaPaKINPELOTIKA HeyEOn Tng Ttaldvtwong, dnAadn Tnv
nep(odo, TN ouxvoTNTa KAl To TAATOG.

Ané roa ueyédn eEaptdral n nepiodog ™G TAAAVTWONG evog
arAoU EKKPEUOUG;

Mepapatikd mpokdmrel 6Tl n Mepiodog Tou ekkpeUoUq:

— Eivat aveEdptnm g pdalag tou.

— Aev eEaptdtal and to MAATOG, OTAV EKTPEMETAL KATA MIKEN
ywvia 0 (ukpdtepn amd 10 poipeg) (ewdva 4.9).

— AuEdvetal d0tav peYOoAWooOupe TO MAKOG Tou VvAuarog. ‘Eva
EKKPEUEG TIOU €XEL UEYANO UAKOG €xel peyalutepn meplodo amnd
éva dMNo pikpdTepou prikoug. ‘OAa Ta eKKPEWN TIOU €XOUV TO
{dlo pRkog éxouv Tnv Bla mepiodo Taldvtwong (aveEdptnta
and Tto MAdTog Kat T Hdla). Emopévwg To eKKpeUEG propel va
xpnotuorondel wg xpovouetpo. N autd n TIO YVwOoT £pap-
MOYN] TOU €KKPEUOUG apopd Tn METPENON Tou XPOvou.

— E&aptdrar andé Ttov toémo otov omoio Bpiokeral. ‘Etol av Bpt-
okéuaote otov lonueplvd To (Blo eKKPEPES TANQVIWVETAL ME
MeyaAUtepn mepiodo ar’ 6,11 otoug méAoug (ewkdva 4.10). Zn
2e\vn n nepioddg Tou audvetal katd 2,5 Qopég mepimou.

ApaoTtnpiéoTnra

ATIAG EKKPEHEQ
Mdpe éva koppdtt omndykou prikoug 1 m. A€oe otnv dkpn Tou éva
Bapdkl. Métpnoe To XPAOVO TOU ATIAUTETAL YO VA EKTEAETEL TO EKKPE-
pég 30 Tahavtwoelg. YTMoAdyloe Tnv mepiodo Tou eKKPEUOUG.

4.3

Evépyela kal Tahdvrwon

Eidape o1, yla va ekteAéoel éva owpa Tahdvtworn, Ba mpénet
0’ autdé va aoknBel apyikd pa duvaun mou 6a TO AMopaKPUVEL
and ™ 6€on wopponiag Tou. H duvaun autrd, H€ow Tou €pyou
mou Tapdyel, TPOOPEPEL EVEPYELA OTO OWUA, n orola arobn-
KeUETAL UE TN Mop®r} SUVAULIKAG evEPYELQG.

lMoleg evepyelakég ueTtaBoAég ouuBaivouv katd v tardvrwon;
2V ekéva 4.11 naplotdvovtal dladoxIKAd oTyudtuna tng Tald-
VTwong evég owpatog. 2tn 8éon ™G Héylotng arnopdkpuvong (1)
TO owpa €xel TN PEYLOTN duvaulK evépyela kal dev €xel KvnTl-
k. KaBwg autd kiveltat mpog T 6€on oopportiag (2) n mapa-
HOPPWON TOU eAatnpPiou UIKPAivel Kal ETOPEVWS N SUVAUIKY] eVEP-

—
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YEIO TOU OWMPATOG HelwveTal. H taximta Tou owpatog au&dve-
Tal, dpa Kal N KvNTikA evépyeld Tou. XTn B€on oopporiiag (2) n
KIVNTIK evépyela yivetal PEYLOTN, evid N Suvapiky Tou pndevile-
Ta.. Kabwg 1o owpa anopakpuvetal and tn 6€on oopporiag kat
kateuBuvetal IPog TN B€on NG PEYLOTNG aropdkpuvong (3) au&d-
vetal n OUVAMUIKY) TOU €VEPYELD KAl EAATTWVETAL N KWWNTIKA. TN
B€on Tng HEYLOTNG anopdkpuvong (4) undevifetal n KWNTIKY evEp-
vela kat n duvapkn yivetar péylotn. Kard tn didpkeia, Aordv,
pIag TaAGVTWONG TPAYHATOIOIEITAI TIEPIOSIKA METATPOTH TNG
SUVAPIKAG €VEPYEIAG OE KIVITIKA Kal avTioTpoga.

MNw¢ e&nyeic o1, drav aprioouue eAevbepn v Kouvia, UETA ard
Alyo xpdvo autr otauatd;

Ztnv aviky mepltwon mou dev undpyouv duvdpelg TPPAG, N
pnxaviki evépyela Tng TaAdvrwong, dnAadn To d6polcpa TNng
KIVNTIKAG Kal TNG SUVAUIKAG evépyelag, dlarnpeital otadepd. e
npaypatikd dpwg cuoTtriuata énwg n Kouvia, ASyw TPRWY 1 avtl-
OTACEWV TOU Q€PA 1 MNXAVIKY] EVEPYELD WETATPETETAL OTAdIAKA
oe Bepukr). Enopévwg 1o MAGTOG TNG TOAQVTWONG MELWVETAL Kal
n koUvia teAikd otapatd. H tahdvtwon uropel va diatnpnbel pévo
av Je KAMoLo unxaviopud mpoo@Epoupe Slapkweg EVEPQYELD OTO TWHA
(kal avanmAnpwvoule TNV eVvEPYELA TIOU UETATPEMETAL O BEPUIKN
and TIq TPRES) Katd TN SIAPKELD TIOU AUTO TOAAVTWVETAL.

Eikéva 4.11 »
Zniypiétumno 1: To owpa Bpioketal ot PéYo anopdkpuvon and tn Béon oopportiag. Exet
MOVO SUvapiKn evépyela. ZTiypiétumo 2: To owpa Bpioketal ot 6€om loopporiag, 1 duvap-
Kn evépyela €xel petarpanel €€ ohokAjpou oe KivnTik). ZTiypidTuno 3: To owpa Bpioketal oe
jia evdlapear BEom, €xel DUVAIKY Kal KTk evépyela. ZTiypidtumo 4: Ity akpaia Béon
4, 1 KWNTIKY EVEPYELD TOU OWHATOG HETATPEMETAL OE SUVALIKY).

Ti eival o xpovog; Ti perpdel To poAdI pag;

2 autd To gpwtnua divovral SlaPopPeETIKEG amaviioelg and
™ okorud g duokng Twv Mabnuatikwy, g docopiag,
g Bloloyiag, Tng lotopiag 1) Tng Texvoloyiag.

O xpoévog ortn Puoiki

MNa évav duokd xpdvog eivar 6,1t peTpdel €va «akplREQ
POAG». ZUUPWVA [E TIG AloONoelg Hag o Xpévog pEel pog
M oplopévn Katelbuvon. ZUuykekpluéva To mapeABoév eival
OopLouEVo, To PENNOV elval akaBopLoTo, eV N TPAYMATIKOTN-
Ta Budvetal oto mapov.

Aum] 6uwg 1 avtiAnyn mou ekPpPdlel TNV Kowr AOYIKA €pxeTal
oe avtibeon pe kdrmoleq andyelg Tng ouyxpovng GuoIKng.
Otwpia OXETIKOTNTAG Kal XpOvog

ZUppwva pe TN Bewpla TG OXeTKOTNTAG TO XPOVIKO dld-
omua avdupeoa oe dUo yeyovota eival SlaPopPeTIKS yla évav
akivnto Kat éva KwvoUUevo Tapatnent).

O xpovog ora MaénpaTika

Ot padnuartikol Bewpoulv 6t 0 Xpdvog eival pia AAAn did-
otaon, onwg to pAkog: H Téraprtn didotaon.

O xpoévog oTtnv loTopia

olkn
kal MoAimopdg

N

s,

S

0 Aivotdw mapatnpel T0 poAdL mou kpatd o (Biog kat T0 POAGL mou
Kpatd o emBatng evog Tpévou mou Kwveltal ue ueyaAn taxutnra. O
XPOvog 010 OtkG Tou POAdL Oelxvel va KuAd mio ypryopa.

H lotopia e&eliooetal and 1o mapeAdév mpog 1o mapdv. Mponyeitar xpovikd n wotopia g Apxaiag EANAdag, Ako-
AouBel n BuZavtivy mepiodog kat €netat n Emnavdotaon tou 1821 kat n mopeia g vedtepng EANADAG.
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olkn
Kal MoAiTiopég

N

Q

O xpovog otn Biohoyia

Av mapatnpriooupe T ¢uUon yUpw pag Ba darmoTwooupe 6Tl 0 Xpovog arotelel To TPwTapXkd MAalolo Tng Jwng
rou yivetatr avtiAnmré and éAoug Toug opyaviopouq. To dveog avoiyel Ta METAAA TOU TNV auyr, TA ArmodnunTIKA Tou-
Ad petavaoTtelouv voTia To GOIVOTIwPO, ol akpideq eupavifovral Katd ourvn kdbe 17 xpdvia. ZTov avlpwrivo EYKE-
@alo BloAoylkd xpovOueTpa Kataypd@ouv Ta JeuTePOAETTA, Ta AEMTd, TIG WPeG. Kévipo oTtov avBpwrivo eykEPAAo
ouvtovilel TIOMEG OWMATIKEG AelTOUpYiEG He TNV evallayr) nEépag Kai vixTag.

270 mapakdtw dldypappa deixvovral oXNUATIKA Ol WPeq TNG NUEPAG KAl OL avTioTOLXeq AelToupyieq Tou avBpwrivou
opyaviopou Tou Bplokovtal e GUVTOVIOUO.

nyég:

IB1ON O3 KO}
POAOI

) uynAoTepn
mieon Tou
# 3:00 .. HILNTHTR . aiparog

évapén
EKKPIONG
peAaTovivng

BaBug
uTTvVOg

TEPIOPICTUOG

TWV KIVTEWV
TWV OTTAAX VWV

Times of our lives by Karen Wright, Scientific American, oe). 45, ZentéuBptog 2002
The Tick-Tock of the Biological Clock by Michael W. Young, Scientific American, oeA. 48, Mdptiog 2000.

» Xpnoiygomoinoe Kal EPAPHOCE TIG £VVOIEG TTOU €UAOEG:
1. Zupn\npwoe Tig A€Eelq mou Aelmouv amd To MAPAKATW Kelpevo €10l waTe oL TMPOTACELG TIOU TIPOKUTITOUV
va elval ermoTnUoviKd opBEg:

a.

B.

OL kwvAoelg mou enavalapBdvovtal oe (0a XPOVIKA JlACTAMATA OVOUAZOVTIAL ...ooeveeveeaneennne.

OL meplodLkég KIVNOELG TIOU TpaypatorolouvIal avdpeoa oe dUo akpaia onueia tng Tpoxldg ovoud-
COVTAL .eoevivieeiiieenee

. H péyiotn amopdkpuvon and tn B€on 1.ooppomiaq OVOUAZETAL .....eeeveeeeeennee. ™G TaAQvTWong.
. O XPOVOG MLAG TIA|POUG ..eorveveenierieaneeas OVOMAZETAL ..o g Tahdviwong (T). O apBudg Twv

TIANPWV e (N) ou ekteAel To owpa oe XPovikd dldoTnua At TIPOG TO AVTIOTOLXO XPOVIKO
OLAOTNUA OVOUAZETAL .eveenveeneeaneannee. ().

. 2t Odpkela PG TOAGVIWONG TPAYMATOTIOETAL METATPOT] TNG  eeeervererieesieeenns evépyelag oe

....................... kat avtiotpopa Kat 8tav deV UTAPXOUV ....ccccceveceeeee N eevvieeeeeeneee. EVEPYELA TNG TAAG-
vtwong dlatnpeital otabepn.
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2. Zmv ekéva 4.7 oehida 91 amelkovifetal To EUROAO plag pnxavrg. Katd tn Asttoupyia g autd ektelel
Tahdvtwon HeTa&U Twv A, B. Na xapaktnpioelq pe = TG MPOTACELG TwV OMoiwv To TiepleXOuevo elval ermi-
OTNUOVIKA 0pB6 Kal pe A auTtég Tou To TepleXOUEVd Toug elval eMOTNUOVIKA AavBACoEVO.

2e Xpoévo pag meplddou Tto €UPROAO Kiveltal

a) arnd 1o A oto O oto B,

B) ard to A oto O oto B oto O péxpL 10 A,

y) and 1o A oto O,

d) and 1o A oto O oto A oto O oto B oto O,
g) ardé 10 A oto B oto O oto A oto O oto B.

3. Na xapaktnpioelg e X TIG TIPOTACELS TWV OMOiwV TO TMEPIEXOUEVO elval EMIOTNUOVIKA 0pB0 Kal e A autég
TIOU TO TIEPLEXOMEVO TOUG elval €TILOTNHOVIKA AavOaouévo.

a. KdBe taldvtwon eival meplodikny Kivnon.

B. Otav au&dvetal n mepiodog Wag TaAdviwong audvetal kat n ouxvotntd tng.

Y. H unxavikry evépyela g tadvtwong dlatnpeital otabepr) aveEdptnta amnd To Toleq JSUVAELS AoKOU-
VTAlL OTO OWHA TIOU TOAQVTWVETAL.

3. H mepiodog evdg amlou ekkpepoug eival aveEdptntn g HAag kat Tou MAAToug TG TaAAvTwong, epo-
oov autd eivat PKpPo.

» EQApHOCE TIG YVWOEIG OOU Kal YPAWE TEKMNPIWHEVEG ATIAVTHOEIG
OTIG EPWTHOEIG TIOU AKOAOUBOUV:

4. Zmn dmAavy elkéva elkovifovtal dUo madld Tou KAvouv Kouvid. e
nowa 6€on to kKABe madi €xel: @) Tn PEYLOTN OUVAMUIKY €VEPYELQ Kal
oe Tola TN MEYLOTN KwnTikA; B) Tn péylotn taxutnta;

Na J3IKaloAOYNOELG TIG AMAVIHOELG OOU.

Mmiopelg va e&nynoelg to yeyovdg 6Tl n awpnon TeNKA otapatd;

5. 'Evaq gpeuvntiq amd tov lonuepvd mpodkeltal va eykataotabel oe
Ma ermotnuoviky Bdon otnv AVTAPKTIK] TIPOKE(EVOU va HEAETHOEL la oelpd amd @awvoueva mou ago-
pouv Vv &N Twv ndywv. Mall Tou peTapépel Kal éva poAdl eKKpepég, dWEO TNG ylayldg Tou, TO oroio
elval pubuiopévo €rol wote n PdRdog Tou va ektehel 1 MAPN Tahdvtwon oe 1 s.
2TIG MAPAKATW EPWTAOELG VA KUKAWOELG TO YPAUUA TIOU avTIoTOXE( OTn owoTr| andvinaon.
‘Otav o gpeuvnmig @OAvel otn Bdon a) mpénel va pubuioel To PoAdL yiati mmyaivel unpootd, B) mPEmel
va pubuioel To poAdt yiati mmyaivel miow, y) AOyw NG TMOAU XaunAng Oeppokpaciag To poAdL dev Ael-
Toupyel, &) To POAGL dev xpeldletal kapia pubuion.
Na attiohoyrioelg tnv emioyny oou, AauBdvovtag umdéyn 46tl To PrKog TG PAdBdou Tou poAoyloU mapa-
pével otabepd.

6. Tloleq duvdpelg aockouvtal 0to oPpalpidlo evég amAol ekkpepoug; MNati dtav anmopakpUVOUUE TO EKKPEUES
arté T 6€on oopporiiag Teivel va emavéNbel o’ auth;

7. Nwg petaBdMetal n mnepiodog evdg ekkpepoUg dtav: a) auénbel To PAKOG Tou ekkpepoug; B) av elat-
TwBel To MAGTOg ™G TAAAvVTWOoNG Tou; Y) au&nBel n pdla Tou;

8. Na meplypdyelq TIG METATPOMEG €VEPYELAGQ TIOU oupBaivouv @’ €va am\d eKKPeUEq oe uia Tepiodo av
ayvonBouv n TPRY Kal n avrtiotaon Tou agpa.

9. XtV elkdva 4.9 oehida 92 oe Toleq BECEIC TO EKKPEUEG EXEL
a. PEyloTn SUVAULKY] EVEPYELT,;
B. MEYLOTN KVNTIKY EVEPYELQ;
Y. MNOEVIKA] SUVAUIKY] EVEPYELQ,;
3. MNJEVIKA KIVNTIKY eVEPYELQ;
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ONOR. . WiKO

1. 'Eva ekkpepég ektelel 60 mARpelg tahavtwoelg oe 2 Aemtd. Na Bpelg tnv mepiodo kat Tn ouxvotnTa Tou
EKKPEUOUG.

2. Ta ¢tepd g péAcoag, étav autr metdel, ekteholv Taldvtwon pe ouxvotnta 225 Hz. Na umoloyioelq
nooeg Popgg aveBokarepaivouv ta @TePd TNG 0to 1 s KABWG Kal TNV TMEPi0d0 TAAAVTWONG.

NEPIAHWH

0 Meplodikég ovopdlovral oL KIVAoelg Tiou enavalauBdvovtal oe {oa Xpovikd dlaotrata.

0 Meplodikeég Kivioelg avdueoa oe dUo akpaia onueia Tng TPoxiag ovopdZovtal TAAQVTWOELG.

0 O xpdvog pag MANPoug TaAdvtwong ovopdletal miepiodoq tng takdviwong (T).

0 Zuxvétnta (f) ovoudZetal o apBuég twv MANpwv Tahavidoewy (N) Tou ekteel TO oCwWUA 0 XPOVIKO Old-
otnua At mpog To avtioTolXO XPOVIKO SlAoTnua Kal looUTtal Je TO aviioTpo®o Tng meplddou.

0 MAdTog TG TAAAvVTWOoNG ovouddetal n péylotn amnopdkpuvon and T 6€on oopporiag.

0 To amnAd ekkpeue€g amoteleital and éva UKPd oWPa KPepaouévo amnd viAua otabepol PrRKoug.

0 H mnepiodog Tou amloU ekkpepoug, étav ektelel TaAdvtwon UikpoU mAdToug, eival aveEdptntm ™G HAlag
Tou, au&dvetal otav au&dvetal To PAKOG TOU VAUATOG kal e§aptdrtal and Ttov Tomno otov omnoio Bploketal.

0 e pa TaAAvTwon N SUVAUIKY EVEPYELD UETATPETETAL O KIVNTIKY KAl avtioTpo®a Kal av dev umndpxouv
TPREG N UNXavikh evépyela dlatnpeital otabepr} Kal EMOUEVWG KAl TO TIAATOG TNG TAAAVTWONG.

BAZIKOI OPOI
Meplodikn Kivnon Mepiodog EkKkpeUEQ
Takdvtwon Juxvétmrta Métpnon xpdvou
Advapun enavapopdg MAdTog
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KE®AAAIO 5

MHXANIKA KYMATA

Eikéva 5.1
Méow ToU KUMATOG LETAPEQETAL EVEpYela OToV abANT Kat n
Taxumntd tou auédvertat.

Eixdva 5.2
Auo SiapopeTikoi TpomoI 81G500Ng TG EVEpYEIag
(@) H undAa petapépet evépyela oto aua&dkt katd v kpouon.
(B) To kUua LETaQEEL EVEPYELa LEOW TOU OXOWIOU OTO QuaEdkL.

Eikéva 5.3
Eykdpaio kupa oe eAatrpio
Ot onelpeg Tou eAamnplou Kkwvouvtal kabeta mpog T dielBuvon
Kkatd v onola dwadidetat n datapayy (to kuua).

H ENEPTEIA TAZIAEYEI

MoA\EG popég uropel va mapakohoubnoeg otnv thAedpaon 1
oV TpaydatikémTa €vav aywva pe oTiooavida 1o yvwotd
surfing (0€p@vyk) pe 1) xwpig navi. @a napatripnoeg 6tL, dtav o
abAnmM¢ TNg loTiooavidag Kiveitat «pali» pe 1o KUpa, TOTE UIo-
pel va amoktioel TOAU HeydAAn TaxUutnta, OmMoTE 1 KWNTIKY TOu
evépyela au&dvetalr onuavtikd (ewéva 5.1). Oa eideg ApPKETEG
POPEQ TA KUMATA TNG BANaCOAG va PETAPEPOUV Kal VA evATIOOE-
TOUV OTNV aktr dldpopa avtikelueva.

Tt eivat To kOua t™¢ 6dAacoag; Metartoniletat to0 vepo uadli ue
T0 KUUQ; Yridpxet oxéon avaueoa ota Baidoota kduata, ta Oel-
oulkd kduata, Tov X0, T0 PWg;

e autd to kepdhalo Ba avalntriooupe amavmoelg o’ autd Ta
ePWTAUATA.

5.1> Mnyxavikd kGpara

Av piEelg pa pndAa npog éva apa&dkl Kal ouykpouoTel pe auto,
TO apa&dkt Ba petakivnOel. Metd ™ olykpouon To aupa&dkl arno-
KTd KNtk evépyela (eikéva 5.2a). Me autd Ttov TPOTO HETAPE-
pETAL KIVNTIKY evépyela and tnv undAa oto apa&dkl. Av d€oelg
oto aua&dkl éva okolvi, To TEVTIWOEIG KAl KOUVNOEIG TNV eAeUBe-
pn dkpn Tou Je&ld 1) aplotepd, To APAEdKL Ba PETAKIVNOE (EIKO-
va 5.2B). To okowi 6a napapével otn 8€omn Tou. To AUa&dkl SUWG
AMOKTA KIVNTIKA eVEPYELQ.

Me moto tpdmo ueTapEpOnke, otnv meplmtwon aut, evépyela
oto aua&dki;

Népe 6Tl p€ow TOU oKowlou dladidetal éva kUua To orolo JeTa-
pépel evépyela. Kipata prmopolv va dnuioupynBolv détav éva
olotnua, onweg yia napddetyua o aépag, n emedvela g 6diao-
gag, éva okowi, o PAoldg ™G YNg K.Am., dlatapdooetal and tnv
KATAoTaoN LlooppoTtiag Tou Kat evépyela Tagdelel and ua mepLo-
X) TOU OUCTAUATOG Og [ AAAN.

Ta kUpata oto vepd, ta kiuata mou dwadidovral Katd PAKOG
evog okowvol 1 ehatnpiou, Ta NYNTIKA Kal Ta OelopkA Kopata
ovopdZovtal UnNXavikd KOpaTta yuatl peTa@EPOouV PNXAVIKY) eveép-
yela. Zta KUPata autd n evépyela PETAPEPETAL HECW TOU vepou,
TOU aépa, TWV TETPWHATWY OTO E0WTEPIKO TNG YNg, Kabwg Kat
Twv ehampiwv 1§} Twv okowwwv. H dnuoupyia kdBe eidoug unxa-

—
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VikoU KUuatog arartel KAmolo UAIKO péoa oTo orolo PeTagpépe-
Tal n unxaviky evépyela. To uhNikd autd ovoudletal péoo d1ado-
ong Tou KUPATOG.

‘Qote Ta pnxavikd kopata éxouv dUO BaAcIkA Kolvd Xapaktnpl-
OTIKA:

a. Ailadidovral péoa ora UMIKA péoa.
B. MeTa@épouv pnxaviknp evépyeia.

Eién Kuudtowv

Mwe Kivouvtal ta owuatidla Tou UAIKOU uéoou oto ortoio dla-
didetar éva unxaviko Kuua;

Alokpivoupe dUo Baoikoug TUTIOUG KUPATwv avdloya pe Tov
TpdMo Kivnong Twv cwuatdiwv tou péoou dlddoong.

Av Tahavtwoelg To éva dkpo Tevtwpévou ehatnpiou mou Bpi-
oketal avw oe Aeio mdtwpa, kdBeta otov dfovd Tou, mapatn-
peilq o1l n napapdpewon/datapayr) «tagdelel» KATd PRKOG TOU
ehatnpiou (ekéva 5.3). Ot oneilpeg duwg Tou ehatmpiou Kivouvtal
k&Beta otn dlevBuvon dlddoong Tou KUUATOG.

Av kouvnoelg de€ld 1§ aplotepd TO AKPO OPLZOVTIOU TEVIWHEVOU
oxowloU, n mapaudppwon Ta&delel Katd PAKOG Tou oxouwiou.
AladoxIKd Turuata Tou oxowiou kdvouv Tnyv dla kivnon tou mpo-
KaAEoQUE OTO AKPO TOU OANA oOg emndpevouqg xpovoug. Ta owua-
T{dla Tou oxolviou petaromnifovral kdBeta otn dlelBuvor| Tou (ElkO-
va 5.4).

21a dUo mponyouueva mnapadelypata tTa owuatidla Tou pHégou
Tahavtwvovtal kdbeta otn dleubuvon dlddoong Tou kupatog. ‘Eva
TéTol0 KUMA ovopdletal eykdpoio KUpa. Ta kUpata oTiq XopdEg
g KBdpag 1 tou mudvou eival eniong eykdpola Kuuata.

2e ehamplo eivar duvatdv va dladobei kal €vag AAog TUTog
KUuatog: Av oto €va dkpo Tou ehatnpiou mMAnoldooupe pe ta dUo
pag xépla Tig omeipeg Tou ehampiou €rol wote va dnuioupynBel
€va TMUKVWUA OTIEPWV KAl LETA TIG aprjooupe eAelBepeg, TOTE TO
TUKVOUA TwV oTtelpwv dladidetal katd urkog Tou eAatnpiou (k-
va 5.5).

Ztnv ekéva 5.6 BAEnelg €va owArva o omolog eival KAeloTog
01O €va AKpO Tou, eved) TO AANO KAelvetal pe €va €upolo. Av
METAKIVAOELG TO €UBOAO WMPOG 1) Tiow, TOTE OTO XWPEO PEoA OTO
owArjva mou eival akpwg miow amnd to £uRoAo dnuioupyouvtal
oTpWHATA ag€pa PEYAANG Kal WKPNAG Tieong 1] HEYAANG KAl UIKENG
TIUKVOTNTAG avtioTolxa (MUKVWUATA 1 apaiwuata). Ta TUKvVOua-
Ta KAl apaiwpata autd dadidovtal katd Urkog Tou cwArva péoa
oto aéplo.

2’ autd ta mapadeiypara ta cwpatidia Tou YE€oou pEoa OTO
oro{o dladidetal To KUpaA TaAAavrwvovTal Katd v (dla dleubuv-
on nou dladidetal To KUua. ‘Eva tétolo kUpa ovopdletal didpn-
KEGQ KUpa. Mapddetypa dapnkoug KUPatog eival Ta nxnTikd kUpa-
Ta. Ta diapAkn KOpara diadidovral oTa oTeped, oTa uypd Kai
oTa agpla, evw) Ta gykdpola diadidovral pévo oTa oTeped.

—

Eikéva 5.4
Eyxdpaio kupa oe ayowvi
Ot kOKKIveg KopdEAeg (owuaridla Tou UEoou) apxikd [aopPOMOUV.
Kabwg 10 Xépt kel T0 éva dkpo Tou oxowioU, autd amoua-
Kkpuvetat and 1 B€on 1oopporiag kat exteAel Tedikd TaAdviwon
yUpw and aut.

W ol i

Eikdva 5.5
Aidunkeg kUpa oe eatrpio
Ot onelpeg kwvouvtat napdMnAa mpog  SteuBuvon mou dladi-
detat n datapayn. Etot oe dMeg Béoelg mAnatalouy kat mukve-
vouv, v e GMeg BETelS amouakpuvovTal kat apatwvouy.

Eikéva 5.6.
Aidunkes kupa oe atiAn aépa.
KaBuwg to &uBodo kweltar, eavaykdlel ta udpla Tou agpa mou
Bplokovrat miow and autd oe aMeg Béoelg va mnotdoouy Kat
Va MUKVWOoOUY, v 0g GAeg Béaelg va amouakpuvBouy Kat va
apatwoouv. ETot Katd prikog Tou owAiva SnutoupyouvTal mukvw-
para Kat apaiwyara.
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‘Evag dAAog TUMOG KUPATOG: TO EMIPAVEIOKO KUuQ.

Av Kal Ta KUpata mou dnuioupyouvtal oto Bd6og piag Aipvng
) ™G B8dAacoag eival daprkn, Ta KUMATA TIOU dnpoupyouvtal
otV erpdvela Tou vepoU dev potdfouv pe autd. Kabwg diadi-
detal éva kUpa omyv empdvela evég uypou, Ta owuatidla Kivou-
vtal 1600 napdAnAa 6co kal kdBeta otn dlelbuvon diddoong
TOU KUMATOG, e TENKS amnoTEAEOUA Ol TPOXIEG TOUG VA ival KUKAL-

Eikéva 5.7 k€G. To kUpa mou dwadidetal pe autd Tov TPOMo amoteAel €va

Ta emgavelakd Kdpara piypa eykapoiwv kat Slaunkwv KUPATwV.
H mtwon g atayovag oto vepd dnuloupyel empavelakd kuuara.

ML

4 kal Fewloyia kai TexvoAoyia

ZelopIka kUpara

dakOg Tou €0WTEPIKOU TNG YNG

‘Evag oelopdg napdyel duo edn kupdtwv: Mpwtelovta kupata (kupata P)
mou elval Jlaunkn (aplotdvovtal pe mMPdovo XpwHa otnv elkéva) kal deute-
pevovta kuuata (kupata S) mou eival eykdpola (maplotdvovtal Pe PIAe Xpw-
Ha otnv ewkova).

Ol YeEWQUOIKO(, HEAETWVTAG TA OElOWKA KUpata pe Tn Bonbela Twv Oelopo-
YpApwv, Berikav 6Tt Ta dlaunkn kipata diEpxovtal and Tov mupnva tng yne,
evw Ta eykdpola Oxt. Ané autd to dedopgvo cupmépavav Tl 0 TUprvag Ing
yng elvalr og peuotr Karaotaon.

5.2) Kopa ka1 evépyeia

MNwq nmapayovrat ta kduara;, Me roto tpdmo dtadidovrar o’ &va
UEooO;

Ta kKUuata g 8dhacoag dnuoupyouvtal ouvnowg egaitiag Twv
avépwv. H pnxavikn Toug evépyela TIPOEPXETAL amd TNV KIVNTIKA
EVEPYELD TWV QVEUWY (QLONIKA) EVEPYELQ).

Kpdtnoe pe 1o x€pt oou To Akpo evdg elatnpiou Onwg gaive-
TaL oty ekova 5.8. To ehatriplo BpilokeTal oe katdoTtaon Loop-
portiag. Tiva&e andtopa to AKPO Kal eMAVAPEPE TO YPriyopa OTn
apxlkry Tou B€omn. Tdéte Ba delg €vav MaAud, ua datapaxr, va
Tagdevel and 1o éva dkpo Tou ehatnpiou oto AMo. Kdbe opalt-
pidlo Tou ehatnpiou Bplokdtav apxikd oe oopportia. Otav ¢pod-
oel 0’ autd o TaAudg, téte petatoniletal and tn B6€on dérou wop-
porouoe. H diatapayxr) dev eival mapd n petardrion Twv oPal-
piwv Tou ehatnpiou amd ™ B€on LWwoppomniag Toug.

MeTA&U TWV YEITOVIKWY OTIELPWV TOU eAatnpiou ackouvtal duvd-
petg. Ot duvdpelg auTtég enavapepouv Kabe opalpidlo otnv apxt-
K1} 6€on wopporiag Tou. Tautdxpova HECW TOU €PYOU TIOU TAPd-
Miyaviouds 81d8oong Tou Kiatog YOUV PETAPEPOUV eveEpyela and opalpidlo oe opatpidio. 'Etol k&be

0 naAudg Takdedet katd wikog Tou ehampiou Bétovtag os Takd-  OPALPIBLO Ba petatoruoTel pe Tn oelpd Tou and TN Bgon Loop-
vwon 6Aa ta opaipidia. portiag Tou.

Eikéva 5.8

100
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O naAudg Ta&devel peTaPEpovTag evépyela. Ta opalpidla peta-
TomiCovtal kat étav n evépyela mou Tpocéhapav petagepbel ota
endueva eMOTPEPOUV OTNV apxIK) B€on ooppormiag toug. ‘Etot
autr] N kivnon dwadidetal TeANkA oe OAa ta opapidla Tou ela-
mpiou. Aéue ToTE OTL éva KUMa dladidetal KaTd WNKOG TOu eAa-
mplou. To kKUpa peTaPépel evépyela oe kABe opalpidio Tou ela-
mpiou Xwpig va peragépel UGAN. M mnyfj mou TaAavrwverai
propel va mapdyel kOpa. H evépysla mou peTtapepel TO KUPa
MPOCPEPETAL and TNV TmMyn.

5.3

XapakTnpioTiIka pHeyédn Tou KUMATOG

MNa va neptypdyoupe éva KUPA XENOLOTIOOUUE OPLOUEVA Xapa-
KTNELOTIKA QUOIKA HEYEDN: T ouxveTnTa, TNV MEPiodo, To TAATOg
TOAAVTWONG TWV OWHATS(wY, TV TaxUuTNTa KAl TO JAKOG KUHATOG.

>2tnv ewkéva 5.9 naplotdveral éva okowi katd PAKog Tou oroi-
ou dwdidetal €va kUpa. Av mapatnericoupe Tnv kivnon evog
onueiou Tou oxowlou (A), dlamotwvoupe OTL AUTO TAAQVTWVETAL
MeTaEU Twv B€oewv OO’, evw n datapayxr) mpoxwpel otadepd
npog Ta aplotepd. Ta cwuatidia amd Ta omoia aroteAeital To
oKkowi( ekteholv Tahavtwoelg. To (dlo oupBaivel kal pe Ta owua-
Ti{dla kdbe &dA\ou péoou oto orolo dadidetal éva mapduolo KUua.
H mepiodog T kai ouxvotnta f QuTwv Twv TOAAVTWOEWV OVOUd-
Cetal mepiodog kat ouxvotnTa Tou KUPATOG avrioTtolxa.

AV QwTOYPAPHOOUUE TO TIAAOUEVO OKOWV( A OPLOUEVN XPOVI-
KN OTlyur], T6te AapBdvoupe éva oTtyldTurtio oAOKANPOU Tou KUaA-
ToG (ekdéva 5.9). Mapampwvrtag TO OTYMOTUTIO TOU KUMATOG
oupnepaivoupe OTL 1 pop@r) Tou enavalaufdveratr dla oe (oeq
arootdoelg. H pikpdtepn andotaon peta&u dUo onueiwv pe v
(dla armopdkpuvon and m 6€on wopporniag kat Tnv Bla kateu-
Buvon kivnong ovopddletal prikog KUMaTog Kal oupBoAidetal pe A.

3’ éva eykdpolo kupa oynuatitovrat «épn» kat «koIAadeg». To
MAKOG KUuatoqg tooutal pe Tnv amndotacn dUo SladoxkwV KOWA-
dwv 1 dUo JLadOXIKWY OPEWV.

Ag umoB€ooupe OTL €xoupe éva peuotd PETo oTo omoio dladi-
detal éva JIAPNKEG KUMA. ZTnv TPonyouUlevn Tapdypapo avagpe-
pape 6Tl 0’ autn) v TeplmTwon dnuoupyoulvtal MEPLOXES AUgn-
pévng mieong (MUKVOTNMTAG) (MUKVWHATA) KAl TEPLOXEG MELWPEVNG
nieong (apaiwpara). To prkog KUUATOG LooUTAL [E TNV andéoTaom
METAEU dUO SLAdOXIKWV TIUKVWUATWY 1 apalwpdtwv (ewdva 5.10).

Mia xopdr) uropel va dleyepBel av Tn XTUTOOUME e MIKPY
MeyAAn duvaun. ‘Evaqg rixog propel va eivatr duvatdg 1] acbevnq.
‘Eva BaAdooio kupa uropei va eivat éva ytydvtio nmalppoikd kuua
(toouvapuy) 1 évag eAappuq KUPATIONOG. 2Ta napadelypata autd
Aéue OTL Ta KUpata €xouv dlapopeTikd TAGTOG.

MAdTOog TOUu KUpaTog ovoudletal to TAGTOG TNG TAAAVTWONG
Twv owpatdinv Tou péoou oto ormoio dadidetal To kKUua. To MAd-
TOG TOU KUMATOG OXETICeTAL e TO TIOOO TNG EVEPYELAG TIOU HETA-
eépetal P€ow Tou KUuatog. ‘Oco peyahiTepo eival To mMAAGTOQ
1600 peyaAuTepn eival kat n evépyela mou petapgpetal. Ta peyd-

—

1°
14

— ApaoTtnpidoTnra

HEPOG: Anpioupyia €YKAPOIWV KUPATWV
Aéoe €va KoupdTl KOpdENag 1 vApaATOq
oto péoov evog Pakplol omelpoeldolq -
Aatnpiou.

Me éva ¢pilo oou TEvtwaoe To eAATHPLO OTO
SIMAAOLO TOU apxkoU Tou prikoug. Evw o
®i\og oou Kpatdel To €va AKPO Tou ela-
mnplou, ol koUvnoe ypriyopa To AANAO
dkpo TAAyla WoTe va dWoelg €vav TaAUo
eVEPYELQG OTO eAATrpLO.

MapakoAoUBNoe TIPOOCEKTIKA TNV KOPOEAQ.
Metatoriletat n kopdéAa katd tn Jleu-
Buvon Tou eAatnpiou;

Meptypaye v kivnor tng.

Hépog: Anuioupyia SIAGMAKWV KUPATWV
Mdoe opixtd T pa dkpn Tou eAatriplou
KUMATIONWY Pe Ta U0 oou xépla waote va
anéyouv PeTa&u Toug mepimou 30 cm.
MeTtakivnoe Ta x€pla oou WOoTe oL OTElpeq
Tou ehatnpiou Tmou Ppiokovral peTa&u
Toug va TAnotdoouv. ‘Etol dnuloupyeital
Hia  meploxry MeyaAUTepng  TIUKVOTNTAG
omelpwv (MUkvwpa). EAeuBEpwoe Tiq omei-
peg. To mUkvwpa 6a KivnBel katd urkog
Tou elatnpiou.

MapakouAoUBNoe TPOOEKTIKA TNV KOPJE-
Aa Kat meplypaye v kivnor tg.

Ta B

P

Eixdva 5.9
Eykdpoia KUpara kai piiko§ KUparog
Kkat T éyouv v (dla xpovikn attyun v dla anoudkouv-
on and ™ 6éon oopporiag (apxki 6éon Tou ayowiol) Br=A.

uynAn nieon

L

m

Eikéva 5.10
Aiauikn KUpaTa Kal pikog KUpaTog

To prjkog kduarog A eivat (oo pe v andotaon peta&u dvo dia-
JOXIKWY MUKVwudTwy 1) apawudtwy. H kauniAn naptotdvel Tiq
uetapoAég g migong.
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g Aa Bahdoola kUpata PETApEPOouV atov (Blo xpdvo meploadtepn

‘M evépyela ar’ 6,1t Ta MKkpd (ewdva 5.11).
¥ o léoo ypriyopa dtadidetar éva kuua;

2e xpovo ag mepddou T n amdotaon mou daviel n data-

% paxn eival {on pe éva pAkog kUpatog A (ekéveg 5.9 kat 5.10).

M‘ . ZUupWVa e TOV 0PLOUS TNG TAaXUTNTAG U TOU KUMATOG U = %,GV

e ’
. . . L 1
At=T, téte AX=NA, OTIOTE TIPOKUTTTEL U = % Emnedn ouwg T = rE érou

f n ouxvétnta, n mponyoluevn oxéon malpvel ™ HopPN):

Eikdva 5.11 U= A-f
Evépyeia kai mAdTog Tou Kuparog -
To Kipa nou €xet peyarUrepo mATos (2) petapépet peyallte- H oxéon autri ovoudletal OspeAIddNG VOPOG TNG KUHATIKAG:
PO o0 EVEPYEOG MO TO KU e TO LikpOTERO TAGTOS (1), yoy rnra 31GB0ONG TOU KUpATOG O éva péco IooUTal PE TO

YIVOPEVO TNG OUXVOTNTAG TOU €mi TO MAKOG KUPATOG.
H Taxutnrta:

e Aev eEaptdrtal and To MAATOG TOU KUUATOG.

e EEaptdral and Tig 1d3dtnteg Tou pégou diddoong. 2to (Blo péoo
dl1ddoong Ta eykapola kuuata dladidovral pe JKpOTePn Taxu-
ta ar’ 6,Tt Ta SLaunKn.

— ApaoTtnpioTnTa

Taxirnta 31Gd00NG TOU KUPATOG

» AnAwoe oto MATwpa €va HakpU eAatrplo Prikoug 4 11 5 pétpwv Kat kpdta to €va tou dkpo. ‘Evag ¢ihog ocou ag kpa-
TACEL TO AANO AKPO TOU ehatnpiou woTe va dlatnpeltal TeEVIwUEVO.

» Metakivnoe amndtopa To Akpo Tou ehatnpiou Tou KPatdg, KABeTa OTO eAaTriplo, KAl EMAVAPEPE TO OTNV APXLIK TOU
0gon. Tt eidoug nmaiudg oxnuartilerat;

» Métpnoe 1o Xpdvo mou xpeldletal o TaAudG ya va Ta&déwel Katd WUrkog Tou eAatnpiou.

» ANa&e TO TMAGTOG TOU TAAPOU Kal PETPNOoe To XpOvo APLERG Tou oto AAAo dkpo Tou eAatnpiou. YToAdyloe Tnv Ttaxu-
nra d1ddoong Tou KUWATOG.

Mapaéeiyua 5.1

2T1G 27 Maptiou 1964 otov uMoBAAdoolo XWPOo otov KOATo BaAvtél otnv AANAoka ekdnAwbnke oeloudg 8,4 Pixtep o
oroiog MPOKAAECE KATAOTPOPIKA TAAPPOIKA KUpata (toouvdut). Na umoloyioelg Tn ouxvéTnTa TWV KUMPATWV QUTOV av
Yvwpilelg OtL To PKog Kupatog ritav 150 km kal n taxutnta mou dladidovrtav oTov wkeavd Hakpld and TG aKTEG rTav
540 km/h.

Boow stiowon |

urikog KUpatog: A=150 km Juyvétnta f oe Hz Uggparoe=N"T
Tayutnta diddoong Tou Kupatog: u=540 km/h

Auon
Brijpa 1: Metatpénw Ta dedopéva oe povadeg tou S.l.:
A=150 km 1} A =150km-1.000 - A A=15-10*m e 2 I gy LRI o
km h 3.600s s

Brjpa 2: Epapudlw t Baoikn e&iowon:

" 1507

KUuaTog -3

Uggparog = N T = Y < f= 51a'm < f=10" Hz
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Kuuatika ¢aivousva: Avakaaon kai d1d6aaon
TWV UNXOVIKWOV KUUATWV

Tt 6a ouuBei otav éva unxavikd kuua, kabweg dtadidetal, ouva-
vtiioet éva eurddio 1 aAAd&et uéoo dtadoong;

MropoUpe va peletriooupe tv alayr] otn dleubuvon d1ado-
ong TWV KUPATwv OTav autd ouvavirioouv €va eumodlo 1 aAld-
Eouv pEoo dlddoong (avdkAaom kat SldBAaon) He TN CUOKEUN
KUMATIOPWY. Mia Tétola ouokeun TepLExel éva AEMTO OTPWHA
vepoU. Mia akida mou TahavtwveTal apdyel KUUATA OPLOUEVNG
ouxvémrag. Mwa Aduna mdvw and Tn OUOKeur] TIAPAYEL OKIEQ
kKdTw and Tn ouodkeun Tou delxvouv TIG BECEIG TWV KOPUPWY TWV
KUupdTwy (elkéva 5.12q).

Avakfnaon

Av éva KUua kateuBuvetal mpog éva eunddlo, dnhadn npog éva
eninedo oteped TolXwHa, TOTE TO KUPA Ba avakA\aoTel. 2TV KO-
va 5.128 10 apxikd KUua Kiveitalr mpog Ta mdvw (e BEAOG),
EVW) TO QVAKAWMEVO KUUA Kiveltal mpog Ta aplotepd (KOKKIVO
B€Nog). H katelBuvon kivnong Twv Kupdtwv mou dladidovral oe
dUo 1 Tpelg dlaotdoelg ouxvda MAPLOTAVETAL e aKTiveg (OKepBeite
TIG PWTELVEG aKtiveq) (eikdva 5.12y). Opwg nmpoooxry! Mwa aktiva
delxvel pévo tnv kareubuvon dlddoong Tou KUUATOg Kal OxlL To
MEAYUATIKO KUud. Katd tn peAét tTng avdkAaong Twv KURAtwv
oxedldloupe TNV eubeia mou eivar kKABeTn oTO €Unddlo Kal opi-
Coupe TN Ywvia mpdomTwong T kat In ywvia avdkhaong a. Me
N METPNON TWV YWVIWV QUTWV TIPOKUTITEL O VOHOG TG avdkAa-
ong oUUPWvVa PE TOV Omoio N ywvia mpéonTwong IoouTal pe
TN ywvia avdakAhaong (eikéva 5.12y).

AiGéAaon

Me ™n BoriBela Hag OUOKEUNG KUMATIONWY UMOPOUNE va HeENE-
TAOOUE emniong TN oupneplPopd Twv KUPATWY Kabwg dladidovtal
aré éva péoo oe éva dAo. TormoBeToUe pia YUdAlvn TAGKA NuL-
KUKAIKOU OXrjUaTog oTov TuBuéva tng ouokeung (eikéva 5.130).
To vepd mdvw amd Tnv MAAKa €xel UKPOTEPO BABOG CUYKPITIKA
pe To umdlowno vepd Tng ouokeung. H taxdmra twv Kupdtwv
eEaptdral and 1o Bd6og Tou vepou. ‘ETol To vepd mdvw and tnv
TIAAKO CUUMEPLPEPETAL WG €va JLAPOPETIKO PéTo. Kabwg To KUua
dladidetal and 1o Babu mpog To Pnxd vepd, n dlevbuvor Tou
dladidetal aldlel Kal TO PKog KUPATOG HelwveTal (elkdva 5.13B).
Eneldn 1o KUua oto pnxd vepd mpoépxetal and to KUua mou dla-
didetal oto Babu vepd, n ouxvotnTd Toug eival n Bla. And Tnv
eElowon u=A"f n peiwon Tou prAkoug KUPATOG onuaivel ATt n Tayu-
nta eival pkpdtepn oe vepd UkpdTePoU BABoug. Ta kKUpata TAn-
olalouv TN JSLaXWPLOTIKYA erpdvela Ye Ua apxIkn ywvia, dniadn
n dledbuvon g aktivag dev elval MapdAANAn e v KABetn otn
SlaXWPLOTIKY erupdvela. 2’ autr) Tnv mepimrwon Oxt Hovo eAat-
TWOVETAL TO PAKOG KUMATOG, aA\d emtiong aA\dlel 1 dleubuvon did-
doong Twv Kupdtwy (ekéva 5.13B). To pawvéuevo G PETABOANG
NG dlelbuvong d1ddoong Twv KUPATWY OTO OUVOPOo HETAEU dUo
SlaPOPETIKWV PEOWV ovoudletal diabAaon.

—

Eikéva 5.12
(a) Zuokeun kuuatiouwv. (B) Avdkhaon unxavikoU kUuatog om
ouokeun Kupatopwy. (y) Me urAe ypauués mapiotdvovtar ot
KOPUPEG TOU MPOOTIMTOVTOG KUUATOG UE KOKKIVEG TOU QVaKAW-
uevou. Me v umAe Slakekopugvn yoauur naplotdvetat n mpo-
oninrouoa aktiva kat e Ty Kokkwvn n avakkauevn. Maparron-
o 0t n ywvia npdomwong elvat ion e ™ ywvia avdkAaong.

Eikova 5.13

(a) AdBAaon unxavikoU KUHATOG OTN OUOKEU KuuaTouwv. (B)
Me umAe ypauuéq naptatdvoval ot Kopupeg Tou apxikou Kuua-
T0G, VW) LE KOKKIVEG Ol Kopupé Tou dlabAwuevou kuuatog. Me
™y umke SlakeKouuévn ypauun maplotdvetat n mpoominTouoa
aktiva kat e Ty KOkkwn n dlabAwpevn.
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AROVIgg o HUaAS Qouy

olkn

g Kai Bioloyia

)

Eikdva 5.14
Nuxtepida: 0 {wvtavd nynukd pavidp. H vuktepida exméumet
Uneprixous Toug omoloug Xpnouorotel yia va mpooavatoAiletat
Kkat va evronilet to Bripaud .

AidBAaan ermpavelakwy kupdtwy ot BdAacoa. Awakpivetat n aMayr otn deuuvon diddoans Tou

—( ApaoTtnpidoTnTra

Mapaywyn pxou

» Tomobgmoe €va MAAOTIKG XAPaka TAvw
oto Bpavio oou, Wote 0 WOOG va TPOoE-
E€xel. Kpdta otabepd to HEPOG Tou Xdpa-
Ka Tou elval mdvw oto Bpavio.

» Tpdpng&e mpog Ta KATw TNV eAeUBepn Akpn
TOU Xdpaka Kat aenog tnv eAelBepn.

» Meplypaye kal XapaktAploe Tnv Kivnon
mou ektelel 0 xdpakag. Mapdyetatl Xog;

» AUEnoe TO UNKOG TOU XAPAKA TIOU TIPOE-
E€xel kal enavalaBe ta Bia.

» O rjxog mou mapdyetal Twpa and To xdpa-
Ka elvat (5log ue TOV IMPONYoUUEVO;

104

|

KUuatog (kokkwva BEAN).

Mmopelc vo oxegbeis yioo oo Adyo uetafdiieton m devBuvon duddoong
TOV ®VUATOG;

MNwe napdyetat évag nxog,; Mote eivat euxdploTog Kat rnote evo-
XANTIkOG; Tt lval autd mMou KAVEL XAPAKTNPLOTIKY TNV ouiAla KdBe
avBpwriou; Mwe npooavatoAilovral ot vuxtepldeg ™ vuxta; Mwg
Ta nxoretrdouara otauarouv to 66puBo;

Anavmoelg ¢’ autd Ta gpwtiuata 6a Bpouue OTIG EMOUEVEQ
napaypdagpoug.

O 1X0G KAl N HOUCIKY) aroTteAoUvV ONUAvVTIKA OTOIxeld TG avepw-
mvng eunepiag. Ot mpwtdyovol AvBpwriol Tapryav 1xoug oxt Hoévo
Me To otdépa Toug aM\d Kal pe Ta TUumnava, Ta Kpdtaha Kal Ti§ opu-
pixtpeg. Ta €yxopda dpyava €xouv Lotopia TOUAdyotov 3.000 ETWV.

Ta éupla évra xpnotdorololv TOUG NXOUG Yila va OUAAEEOUV
MANPo®opleg TMou aPopoUlv To TEPIRANOV TOUG Kal yld va el
kowvwvrioouv peta&l Touqg. Oplopéva {wa, yla va yvwplioouv To
ePIBAAOY TOUG Kal va EMMBLOOOUY, XPNOLLOTIOOUV 1XoUg TIOAU
peydAng ouxvotnTag (umépnxoug) Toug ormoioug ol dvBpwrol dev
avtihapBdvovtal. T€Toloug rXoug yla TIAPAdeLlya EKTIEUTIOUV Ol
vuxtepideq dtav kuvnyouv €vropa. Autd ta nyntikd kiparta ava-
kKAwpeva oto évtopo Bonboulv TN vuxtepida va dlamoTwoel To
u€yeBdg Tou, TN B€on Tou, TNV AMAOTAOY] TOU KAl TN OXETIKN
TaxutnTd Tou (eikdva 5.14). Me mapdpolo TPOTo KATaPEPVOUV va
dlakpivouv Ta €vropa and tn PAAcTnon dtav Kuvnyouv ota ddon.
Ta deA@ivia EKMEUTIOUV UTEPTIXOUG UMO HoP®Y] opuptypdTtwy. Ta
QVAKAWHEVA NYNTIKA KUpATa Tapéxouv oto deApivi TAnpogopieq
yla 1o TepIBANOV Tou Og amooTdoelg YeyaAUtepeg art’ 6,TL Tou
emTPENeL n Opaor) Tou péoa oto vepd. Ta deAgivia xpnotuorol-
oUv auTég TIg MANpoPopieq Kuplwg yia va evrorioouv Ukpd ydapla
Me Ta orola tpépovtal.

HXnTIKG kuuata

‘Otav €va owpa tahaviwveral otov agpa, aMnAemdpd pe ta
MopLla Tou Kat TIPOKAAel TV kivnon toug. Ta poépla mAnotdlouy 1
aropakplvovtal HETAEU Toug, HE amMoTEAEOHA va dnuioupyouvtal

—
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TIUKVOUATA KAl apalwuata Kat n mieon tou aépa va petaBdaiie-
Tal TMEPLOdIKA YUpw amd pia péon Tiur (eikdva 5.15).

P ugnAn nieon

OO O OO

% n » |1'
WL-.W% (a)

Méow TwV aAMNAETUSPACEWY TwV Hoplwy HETAPEPETAL EVEPYEL Eidva 5.15

and pépto oe péplo kat TeNkd evépyela and To owpa TIoU Tala- (@ H p etaoln g "[w"q,mu aépa om Mgewon fou mxte
KOU KUpatog oe pia oplaugvn xpovikn otyun. (B) H uetaBoAn

viwveral dladidetal oto XwpPo. EMOpEvwG ol TAAQVIWOEIS TWV e migone Tou adpa o€ GuvdpTnon e T0 Xoovo Oe OpLouéwn

oWHATWY OToV agpa dnuoupyoulv pnxavikd Kupata ta oroia dla-  ardotaon and mv myr.

didovral og autdv kai ovopdlovtal NXNTika kupata. Emedr ta

popla Tou aépa Kivouvratl katd Tt dleuduvon diddoong Tou KUua-

TOG, TA NYNTIKA KUpata elvat diapikn Koparta. Otav nyntikd

kUpata mou n ouxvétnTd Toug elvat peyalutepn amd 20 Hz kau

MikpdTepn and 20.000 Hz ¢pBdoouv oTo avBpwrvo agti mpoka-

AoUv To aiobnua Tng akong kal ovoudZovtal aniwg rxog. Kuua-

Ta pe ouxvotnTa Ukpdtepn Twv 20 Hz ovoudZovtal utridnxol, evw

pe ouxvotTa peyaAltepn twv 20.000 Hz ovoudlovral umépnyol.

Ta nnTikd kUpata €xouv Ta (Bla Ta Kowd XapaKINPLoTIKA He
Ta unxavikd kopata: mAdrog, ouxvotnTa, PfKog KUPATog Kat tTayu-
nta d1dadoong. To PNKog KUUATog evog nynTikou Kuuatog elval
n andéotaon PETAEU dUo SLadOoXIKWV TIUKVWUATWY (TEPLOXWV MEY(-
otng Tmieong) 1 apawpdtwy (Meploxwv eldxiomg mieong). H
ouxvoTNnTa Kal To PAKOG KUpaTog ocuvdgovtal pe tnv taxutnta
dddoong pEow NG YVWOTAG e§lowong TnG KUMATIKAG u=A"f.

, , MINAKAZ 5.1
llou dwadidovral Ta nXNTIKA KUUATA;
‘Otav Bubicoupe To KEPAAL pag oto vepd tng 6dNaccag akou- AL ERTONE KON IZE LRGeS L
He Tov X0 TNG Unxavig kdBe Bdpkag mou kiveltat kovtd pag. Ot s - Acpia
Ivdldvol dkouyav amd peydAn andotaomn Tov NXO Tou dnuloup- {\Spqq (2? © 844
youoe n unxavr) Tou TPEvou (pEPvovtag To agTi Toug ot emagn i (e 999
. . , , Y3poydévo (20°C) 1.330
MEe TIG YPAUUEG. Opwg o Mxog Tou koudouvioU dev akouyetal av -
TO TOMOBETOOUNE PECA O XWPO ard Tov omoio €Xoupe agpal- Yyed
. . , L , Yypd 1A (269°C) 211
pE€oel Tov a€pa Me avrtAia. Ta nxnTika kupara odiadidovral oe ] .
OAa Ta péoa: oTeped, uypd, agpia. Asv dladidovral oTo Kevo yla- Yap?pwopoq ) 1451
T{ ekel dev undpyouv poépLa yia va aAANAEMISPACOUV WOTE VA ETA- NSp? 0 ?) 1402
@epPBel n pnxavik evépyela Tou nyNTikoU Kupatog. H Ttaxutnta Nsp? (20 OC) 1482
dLddooNng TwV NXNTIKWV KUpdtwy eival peyalltepn ota oteped arr’ Nepo (100°C) ) 1:543
6,TL oTta uypd Kal ota uypd peyaAultepn art’ O,TL ota agpla. Emi- . SR
ong n taxutnta touq aufdvetrar étav augdvetral n Bepuokpacia Kokaho 8445
. . , , , ./ Opeixahkog 3.480
TOoUu pEoou pEoa oto oroio dladidovtal. 2tov Tivaka 5.1 ¢aivo-
, . . . . Tuahi pyrex 5.170
vTatl oL Taxumnteg dlAdoong Tou 1Xou oe dSlAPpopa UAIKA.
Xa\uBag 5.790
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Kuuatika ¢aivousva tou nxou

Ta nYNTikd KOpaAta mapouotdfouv TIG YEVIKEG BOTNTEG TwV
AMwv Kupdtwv. ‘Etol avakhwvtatr arnd aviikeipeva onwg eivat ot
Toixol Tou dwuatiou. To pawvdéuevo NG enavdnyng evog rixou
AOYW avdkhaong evog nyntikoU kUpatog ovopddetal nxw. O xpo-
VoG Tou Xpeldletal wote 0 NX0G va ermoTpéPel oTo onpeio érou
Bpioketal n mnyn Tou KUUATOG Mropel va xpnotuomnomBel yia Tov
npoodloplopd TG andotaong avdueoa oTtnyv Ty Kal Tov ava-
Eixdva 5.16 kAaotrpa. Epapuoyr g avdkAaong Tou fxou eival n Kataokeun

(a) Me T0 KOKKIVO X0WUQ MAPIOTAVETAL TO NXTKG KUua mou  NXOTIETAOMATWV OTIG €OVIKEG 0d0UG 1) KAl OTA AUAEG KATIOLWV OYXO-
napdyetat and to nawdl. () Me 1o Kitpwo T0 NXNTIKO KUKA TTOU ANKGOV KTIPIwV.

npoépxetal and my mhayid (nxw). To nxnukd kUua avakAdrat

otnv mayd Tou Bouvod Kat EmaTPEPEL

Mapadeiyua 5.2

‘Eva SeApivL eKMEUMEL UMEPNXOUG ouxvaTnTag 2,5°10° Hz. Av ot urniépnyol dladidovral oto BaAacowé vepd pe tayxutnta
1.533 m/s, va UMOAOY(OEIG TO UNKOG KUMATOG TOU UTEPnXou otn 6dAhacoa.

Suxvémnra f=2,5°10° Hz Mrkog kUpatog: A Uygparoc=N"f
Tayutnta diddoong Tou rxou: u=1,533 m/s

AuUon

m
SV I P S s
b ’ 2,5-10° Hz

: 7 A=0,0612 m 1§ 61,2 mm

5.5 Ynokeipevikd xapaktnpioTikG Tou fxou

Ta nxnTikd KUupata avixveuovtal e dEKTeq Toug omoioug B€touv
oe Taldvtwon. Mapddetypa té€tolou d€KTn elvat n pepBpdvn mou
€Xouv Ta WKPOPwva 1} To TUMMAVO TOU AuTioU pag. 2ZuvdgovTtag
/ KATAANAQ TO HIKPOPWVO HE TIOAUOYPAPO UMOPOUUE va €XOupe
Eiéva 5.17 KAl Hla amnelkévion Tou NYNTIKOU KUPATOG mou autd avixveuel (E1Ko-

To nyntkd kdua yiverar aviAnmed and tov dvlpwro. Emiong va 5.17).

uropel va napactabel oty 086vn pag ouokeuriq mou ovoud- 0 ae , . ,
(etat naAuoypdgog. ZTo epyaotriplo ™G QUOIKIG Tou oxoAsiou AVOPWTIOG - QVIXVEUEL TOUG TMXOUG HE TA Tupmava twv

0ag UNBpXEL Ja TETOLd CUOKEUR, aAPTIOV TOU Kal Toug avTihapBdveral pe Tov eyképaio. Tou Ta
XOPOKTINPELOTIKA TIOU Ouvd€ovTal JE TOV TPOTIO HE TOV oToio
avtihauBavépacte Tov X0 ovoudlovTal UTTOKEIMEVIKA Xapa-
KTNPIOTIKA TOu 1xou Kal eival To UYPog, N aKouoToTNTA KAl 1
XPOolLd.

‘YPog TOUu MXOU OVOMAZETAL TO UTIOKELEVIKO XAPAKTNELOTIKS
olUpgpwva e to ormolo dlakpivoupe €vav o 1} WNAJd rxo and €va
Bapu 1 xapnAd rixo. To UYog kabopiletal amnd Tn ouxvoeTnTa TOU
nxntikoU Kupatog. ‘Oco peyalutepn eival n ouxvétnta 16co Ynho-
TEPOG elval o rxog.

\Kn

(3
N kai BioAoyia

)

Eiéva 5.18 Ta dépla ouxvoTNTag TWV AKOUOTWV NXwV dlapepouv ehappd
0 tlitqikag, av kau mapdyet fyous and 7.000-100.000 Hz, toi-  améd dvBpwro oe AvBpwro. MNa mapddetyua, €vag véog Avbpw-

Povtag Ta nddia Tou oe pua okArn pepBpdv om kol T, moq avtilapBdvetal BapUtepoug Kal 0EUTepoug HXoug ar’ 6,TL
axoUet eAdytotoug and autouc.
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évag NAKIwuévog. Xnuavtikétatn dlagopd mnapatnpeital peta-
EU Twv JlAPOPETIKWV eBWV (Wwv, ONwg ¢gaiveral oTov Tivaka
5.2.

NINAKAZ 5.2

> 4
60-65.000 Hz

16-20.000 Hz

15-50.000 Hz

100-15.000 Hz

OPIA ZYXNOTHTAZ AKOYZTQN HXQN ZE AIA®OPA EMBPIA ONTA

150-150.000 Hz 100-120.000 Hz

Av xtumjooupe duvatd To dlanacwv (eikéva 5.19) 1 av Tpa-
B&oupe o duvatd tn xopdn ulag kiBdpag, téte autd TdANo-
vTal Je peyaAuTepo TAATOG. ZUYXPOVWG aKoUE LoXUPOTEPO 1XO.
AKOUOTOTNTA TOU NXOU AEyeTal TO XAPAKTINPELOTIKO Pe TO omolo
Eexwplfoupe TOUG NXOUG Ot LoXUPOoUG Kal Alydtepo Loxupoug,
aocbeveig KA. H akouotdtnTa Kabopiletal kKupiwg amnd tnv évra-
on Tou nXNTkoU kUpatog, dnAadr amd Tnv nxnTiki evépyela
nmou @Bdvel oto ati pag kdbe deutepdiermto. H €vraon Tou
Axou eival 1600 peyaAutepn 600 peyaAUtepo eival To TAATOQ
TOU NYNTIkoU KUpatog. H akouoTtdtnta eKktdg amd tnv €vraon
eCaptdral Kat and tn ouxvotnTa Tou Nfxou. To avBpwrivo agpti
elval o guaiobnto otig peoaieg ouxvétteg (nMepimou 1.000 Hz)
ar’ ,TL OTIG XAUNAEQ Kal TIG UPNAEGQ OUXVOTNTEG.

Ma ™ pétpnon ™G oTdéung Tng €vraong evog rxou Xpn-
owpomnoteitat n kAipaka vreownéN (decibel, dB) n omnoia Baoci-
Cetal oTIG METABOAEQ NG mieong Tou agpa, dnAadr 1o MAATOQ
Tou KUpatog. Ta pnd€v vreownéN avtiotolxolv O 1XO Tou
MOALG akoUyeTal, evw o 1xoq 120 dB mpokaAei mévo ota agtid.
Mwa aug&non tng otdbung g €vraong katd 10 dB avtiotouxel
oe Nxo évrtaong 10 @opéq peyalutepng, katd 20 dB avtiotol-
xel o Nxo évraong 100=102 @opéqg peyaAllTepng vraong Kat
katd 30 dB avtiotoikel og fixo évraong 1000=10° popéc ueya-
AUtepng. ‘Hxot mou dwagépouv katd 10 dB ol meploodtepol
dvBpwrol Toug avtiAapBdvovTal wg xoug JIMAAOLag aKouoTo-
™mnrag.

.i.

Eixdva 5.19
Orav o danaowv Takaviwvera pe peyaAutepo mAdrog, n évia-
on Tou 1Xou mou mapdyel au&dverat.

MINAKAZ 5.3

XAPAKTHPIZTIKEZ TIMEZ ENTAZHZ HXOY

10 dB

30 dB
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NOTeg kai Quaikn: ekoveg atnv 086vn Tou naAuoypdpou
(a) And dlagopetikes voteg mou mpogpyovrat and To Blo dpya
vo. (B) Tng (Otag vétaq mou mpogpyetal and OlapOPETKA HOU:
olKa dpyava.

MmiopoUpe va Eexwpiooupe dUo 1ixoug Tou mpogpxovral and
U0 JLaPOoPETIKA Houaikd épyava, Adyou xdpen BloAl kat kAapivo,
akéua kat av ot rixol €xouv To B0 UYoq kat Tn Bla akouotod-
TNTa. TO UTOKEIPEVIKO XAPAKTNPLOTIKO e TO OToio dlakpivouple
TIG TMYEG TV NXwv A€yetal Xpoid.

Aro 1 duws e€aptdtat n xpoud;

Av pe T Bonbela evég HIKPOPWVOU AmelKoviooupe otnv 0Bdvn
TOU TAAMOYPAPOU TOUG 1XOUG TIOU TIpogpxovtal amnd SlapopETL-
k& dpyava ta ormoia mnaifouv Tnv dla vdta, maparnpoupe OTL oL
Hop®EG Touq eival dlapopeTikég (ewdva 5.208). H xpoud eivar ekel-
VO TO XOAPAKINPELOTIKO TOU MXOU XApn OTo omoio urnopoulpe va
avayvwpiooupe Toug avbpwroug and TI§ PwVEG TOUG.

olkn

S kai Mouoikn

)

Eikdva 5.20

. . .A‘ hes, '.! .I o

» Xpnoigomoinoe Kal EPAPHOCE TIG €VVOIEG TTOU €UAOEG:

Mnxavikd KUpgaTa, KUJa Kal eVEPYEIa, XOPAKTNPIOTIKA HEYEON TOu KUPATOG

ZupnmArpwoe TIG AéEelg Tou Aelmouv and 1o TAPAKATW Keluevo €Tol WoTe oL MPOTACELS TIOU TIPOKUTTOUV

va elval emotnuovikd opBEg:

a. Kipata dnuoupyolvtal tav €va CUOTNHA ..eeeveerveeiereenreeanee. aArtd TNV KATATTAOT .eeevveeveeirieeieeirieen aeens
(o (R peTaPEpeTal and Ula TEPLOX] TOU CUOTAMATOG O€ [ia AAAN. Ta KUpata mou UETa-
QPEPOUV UNXAVIKA EVEPYELA OVOUATOVTAL ocvveereeeneeneneen. KOMATA. TA e kUpata €xouv dUo Baot-
KA Kolvd XapaktnpeloTikd: a) Aladidovral péoa ota MEOA KAl OXL OTO ..ecvevenrenne. B) Meta-
PEPOUV ..o, XWPIG VA PETAPEPOUV ...ooveenieneense

B. Avdhoya HE TOV TPOTO ..eevereeeereenns TWV OWUATIOIWV TOU HETOU ..oceeeeeeneenee evléq KUpatog Jdlakpi-
voupe dU0 Baolkoug TUMOUG KUMATWV: @) TO .ceecveeeenee. KUMA OTIOU TA .eeeveeeieeeenns Tou pé€oou TaAa-
VIWOVOVTAL KABETA OTN .eeeviiviiieiiies crveeeenienieennens Tou KUpatog. Ta kUpata autd dwadidovral pévo ota

owuata Kat katd tn dlddoon ToUuG OXNMATICOVTAL veeveeeanennse. (o [ B) To

KUUA OTOU TA eccvveeeevieennns Tou pEoOU TAAAVTWVOVTAL TIAPAAANAQ OTN .oocveeeevreennns

................ TOU KUMATOG. Ta KUMATA QUTA SLASIBOVTAL OTA .ccveevveecvieiiesy veevreeeveeseesns KAU weviiiiiicieeen,

oWHATa Kal Katd Tn Jldd00Y] TOUG OXNMATICOVTIAL ..oceeenveenenene. (o [

Y. ZTO €YKAPOLO KUHA TO .eevvvrreeirrees cvveesiveeennns looutal pe TNV andotaon dUo dLadoXIKWV KONAdwV 1} opé-
WV. 2ZTO OLAUNKEG KUHA TO evvvreeieieeiiiens ereernveenineennnens oovtal pe TV andotaon dUo JLadoxIKWV

3. H taximta d1ddoong Tou KUUATOG O’ €va HETO LOOUTAL PE TO .eveevvennnee. TNG ceveeeereeens EM TO vovvvevie
................. H oxéon autr OVOUATZETAL ....ccccccvveeee eveeviieeesieee. NG eevviveeenee.n. H TAXUTNTA S8V €EQPTA-
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2.

TAL AMO TO .eeeeveveeeneee. Tou KUuatog. EEaptdral amd TIG ....cccvveeennes Tou péoou dlddoong. ZTo (Blo péogo
OLABOONG TA ovvveerrveeannns KUMOTA JLadidovTal HE ..cceeevvveennes TaxutnTta ar’ O,TL Ta OLauNKN.
‘Evag oikodduog kpatdel oto x€pt Tou pa odepévia pdpdo prikoug 3 m. Me €va ogupl xtumdel To €va
dkpo NG PABdou apxikd oe dleuBuvomn KABeTn otn ouvéxela MAPAAANAN mpog Tov dfova tng pdRdou.
Na avagépelg to €idog Twv KUUATWV Tou dnuioupyouvtal otn pdRdo o kdBe Mepl(TTwon Kal va TePL-
ypdyelg To pnxaviopd d1ddoong Toug.
Na avtiotoikioelq Ta Mapakdtw €dn Twv KUpdTwv pe tov TPomo kivnong Twv cwpatdinv Tou eAaotikou
uéoou.

Eidog kuparog Tpomog TaAdvrtwong
Eykdpolo kUua Tahdvtwon mapdAAnAn mpog Tn dlevBuvon dlddoong
Aldunkeg Kupa Tahdvtwon kdBetn mpog tn dlevbuvon dlddoong

Na xapaktnpioslg pe Z TIG MPOTACELG TWV Omolwv To TeplexOpevo elval emotnuovikd opbd kat pe A
QUTEG TIOU TO TePLleXOPEVO Toug elval ermoTnuUovikd Aaveacpévo.

a. Ta kOpata peta@g€pouv UAN Kat evépyeld.

B. To urkog KUUATOG LooUuTal Pe TNV anéotaon UETAEU dUo SASOXIKWYV OPEWV 1) KOIAASWV.

Y. H taxdmrta tou klpatog e€aptdral and to TAATOG TOU KUUATOG.

O. 0co peyaAUtepo eival To MAATOQ TO00 TEPLOTOTEPN EVEPYELA peTaPEpeTal and €va Kuua.

€. 210 (Blo péoo dadoong Ta eykdpola kupata dadidovral pe peyalutepn taxutnta ar’ 6,1t Ta dlaun-

K.

‘Hxoq

Supn\npwoe TIG AéEelg ou Aelmouv amd To Mapakdtw Keluevo €10l WOoTe Ol MPOTACELG TIOU TIPOKUTTTOUV

va eival emotnuovikd opBEg:

a. Ot Tahavtwoelg Twv owpdTwy oTov agpa dNUoUPYOoUV ............. kUpata ta oroia ovopdZoviat ...............
kUpata Kat eivat ................ Otav autd ta kUpata eOAcouv oto avBpWTvo aPTi kaL n ouxvéTNTA TOUg
elval ...coeeeeee ard 20 Hz kat ............... arnd 20.000 Hz mpokalolv To alodnua TNG ..ccccveeee. Kal ovo-
MAToVTAL ... Av n ouxvétnTd Toug eival pkpdtepn Twv 20 Hz ovoudlovrat ............... , VW [eya-
AUtepn Ttwv 20.000 Hz ovopdZovTal .....ccceeeeeeee.

B. Ta nxnTikd KUpata dladidovtal OF ............... ) eereereeans (o TR dev dlad(dovTal OTO ...ccveveeeveenee.

Kdrou pakpld pag ekdnAwveral pia ToAU peydin ékpnén.

2TIG MAPAKATW £PWTHOELG VA KUKAWOELG TO YPAUUA TIOU avTIoTolXe( 0Tn owotr andvrnon. Mpwta aioba-

vouaote tn d6vnon tou edAPoUG Kal PETA akoupe Tov KPOTo dLOTL:

a. O agpaq amoppodd TOAU peydAo PEPOG TNG evépyelag Tou KUpaTog ar’ 6,TL anoppopd To £3a-
Pog.

B. Ta nmapaydpeva kupata dladidovrtal pe ToAU peyaAlltepn taxUtnta oto €dagog ar’ 6,TL oTov agpa.

Y. H ouxvémra twv Kupdtwy mou mapdyovtal oto €3agog eival oAU peyaAUtepn amd Tn ouxvotnta
TWV KUUATWV OToV a€pa.

d. Ta pdpla Tou agpa TaAavtwvovTal Pe TIOAU UKPOTEPO TAATOG ar’ O,Tt ot dopkol AiBol Tou £d3Apoug
eneldn oL aMnAemudpdoelq peta&l touq eival oAU acBeveoTepeq.

€. Kauia ané 1iq mapandvw mpotdoelg dev eival emOTNUOVIKA €yKupn.

H oelpriva evéq meptmoAikoU mou Bpioketal moAU kovtd otnv akth mapdyet fxo cuxvétntag 1.200 Hz.
O 1rxoq yivetatr avtiAnmtdg and ™ Mapia mou maifel otnv mapaAia kat To ZdBRa ToU eKelvn TN OTLyun
KAvel éva PakpoBoUTl. 2TIG MAPAKATW £PWTAOEIS VA KUKAWOEIG TO YPAUUA ToU avtioTtolxel otn owoth
artdvtnon. H ouxvémrta Tou rjxou mou avtihapBdvetat n Mapia eivat:

a) HkpoTeEPN,

B) meyaAutepn,

y) Ba pe autr mou avtihapBdvetat o Z4BRag.
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10.

11.

12.

13.

14.

15.
16.

17.

» EQApHOOE TIG YVWOEIG OOU KAl YPAWE TEKUNPIWHEVEG ATIAVTHOEIG YIA TIG EPWTHOEIG TTOU AKOAOUBOUV.

Mnxavikd KUpaTta, KUJa Kal eVEpyela, XOPAKTNPIOTIKA HEYEON Tou KUUATOG

210 OKowi{ Tou TaploTdvetal otnv ewkéva 5.2 dnuoupyeltal €va kuupa. Na xapaktnpioslg 1o €idog ToU
KUpaTog av yvwplilelg ot autd To KUUa UETAPEPEL evépyela (€TOl TiPoKaAeltal n kivnon tou apa&idiou).
Amné ToU TIPOEPXETAL AUTH 1N EVEPYELQ,;

Na xapaktnpioelg to €idog T™NG Kivnong mou ekteAoUv Ta cwuatidla evég péoou oto omoio dadidetal
éva unxaviké kuua. Mola eival Ta XapaktPLloTIKA UeyEBn autig Tng Kivnong, mMwg oupBoAilovral kat
nwg ouvdgovtal Ue TNV mep(odo, T ouxvoTNTA KAl TO TMAATOG TOoU KUMATOG;

H andotaon peta&l Twv onueiwv B kat ' Tou oxowvioU Tou maplotdvetal oty ewoéva 5.9 eivat 80 cm
Méon andotaon diaviel To KUPA Tou dladideTal 0To OKowi g XPOvo uag meplddou;

‘Eva kUpa diadidetal oe kdamolo peco. Av dimAactactel n ouxvotnta Tou KUUATOG, MWG METABANAETAL:
a) n mepiodog Tou KUPATOG; B) TO KOG TOu KUMATOG;
Katd tn diddoon evdég KUPATog Tt maplotdvoupue pe v aktiva; ‘Otav €va kipa mpooTiitel ndvw o’ éva
eUNOdL0 1 aPXIKY) Kat N TeNKN aktiva oxnuatifouv pe v KABeTn oto eumddio amnd pia ywvia. Mwg Adyo-
VTal auTtég ol ywvieg kal ue tola oxéon ouvdgovtal,
2’ éva urnoBaAdoolo oelopd To Tapayduevo OelopIkd Kupa dladidetat amnd to ateped PAOLd NG yng ota
vepd Tou wkeavol. At TIG mapakdtw mPotdoelg va emAéEelg Tn owotr. Otav To oelouikd KUua SEp-
Xetal and Tov mubuéva oto vepd, téte peTaBdMAeTal: a) pévo n taxutnta diadoong, B) HOVO N Guxvo-
mnTa, Y) HOvo To PRAKoG KUpatog, 8) N taxUutnta kat n ouxvotnta, €) 1 TaxUutnta Kal To PAKog KUPATOG,
0T) ouxvoTNTa KAl TO PAKOG KUpatog, ¢) kal Ta Tpia, n) Kavéva and Ta mapandve.

"Hxog
210 gpyaotplo Puolkig Tou oxolelou oag mBavév va urndpxel évag yud-
AlVOG KWdwvag oav autdv ToU TAPLOTAVETAL OTnV elkOva Tng EMOPEVNS .
oelidag. Me ™ Borbela pag avriiog mou mpooapudletal otn BAon Tou
Kwdwva UMopoUpe va apalp€coupe Tov agpa amd 1o eowtepkd tou. O
Kabnynmgq m™g duoknig ntd and mn cuppadrTpid oag t XapouAa va
pubuioel éva Eumvnrpl €101 WoTe va xTummoel Uotepa and 15 Aemtd Kat
OTtn ouvéxela To TonoBeTel O0TO €0WTEPIKO Tou KWdwva Aéyovtdg cag Otl
MOAlG akouoTel 0 rixog Tou Ba oag emTpéYPel va RByelte oto mpoauAlo Tou
oxoAelou kat va maiete. ‘'Yotepa amnd 30 Aerrd KAmolol arnd Toug CUUA-
Ontéq oag dwapaptupovtal otn XapoUAa emonpaivovtdg g Ot €kave
AdBog otn puBuon Tou PoAoyloU eMedr] MEXPL EKElvn TN oTtyur dev akou-
oTnKe Kavévag nxoq. Ekeivn empével 6Tt n plbuon fitav ocwotr kat {ntd
arné Tov KaBnynti va g dwoel To Eumvntripl yla va To emBealioEL.
MOAAIG 0 kaBnynmg agaipel To KAAUPPA TOU Kwdwva To Eumvnrpl akou-
vetat va nxel. Mwg propeite va eEnynoete autd Tou OUVERN;

Mwg e&nyeltat To yeyovdg 6Tl yia va dladobel o rixoq amatreitrar n Unapén evég péoou;
2t 6€on A Bpioketal €vag Yapdg pe t Bdpka Tou Kal otn B€on
B évaq yapovroupekdq. Kat ot duo avtihapBdvovral To TAoilo mou
MANOCLAel amd Tov X0 TOU TPOEPXETAL AMd TIG UNXaveég Tou. Av
yvwpilelg 6Tt AO=0B kat apou cuppouleuBeiq tov mivaka 5.1,
propeilq va okepBeiq molog amnd toug dUo avteAneen ypnyopod-
Tepa 1O TAo(o; Na aitloAoyrioelg tTnv andvtnor] oou.

Mia oelprjva ekméumetl rxo. MNwg petaBdAetal n taxUtnta Tou
nxou étav au&dvetal n Bepuokpacia Tou agpa; MNwg emmpedlo-
VIaL N ouxvéTNTa KAl TO PAKOG KUUATOG TOU NXOU TNG Oelpnvag;
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18.

19.

20.

2T deUtepn otiAn Tou Tiivaka 5.4 va ypdyelg ta umo-

KEUEVIKA XAPAKINPELOTIKA TOU 1XOU €T0L WOTe va avTl- p— MINAKAZ 5.4 —
oToLXOUV OTA QVTIKEWWEVIKA XAPAKTNELIOTIKA TNG MEWTNG xapamnl:no-rmé xapamnl:no-rmé
OTHANG; a. Zuyvétnra

PuBuiCovtag éva diakdmn au&dvoupe to UYPog TOu rixou B. ‘Evtaon

Tou Tapdyel [l COelprjva. 2TIG TIAPaKATw EPWTAOELS va Y. Kuparopoper

KUKAWOELG TO YPAUUA TIOU avTloTolXel otn owotr andvin-

on.

i. H Ttaxdmta d1ddoong tou rixou: a) Ba au&nbei, B) Ba pewwdel, y) Ba mapapeivel (Bla.

ii. H ouxvétnta: a) 8a au&nbel, B) 6a pewwbel, y) Ba mapapeivel dla.

iii. To uAkog KUpatog: a) Ba au&nbel, B) Ba pewwdel, y) Ba mapapeivel Blo.

iv. To mA&tog Tou nNTIKoU KUpatog: a) 6a au&nbel, B) Ba pewwdel, y) Ba mapapueivel dlo.

‘Eva ouykpdTtnua pok mailel oe wa otddun €vraong 80 dB. Mdoeg popéq loxupdtepo Nxo avtilaupd-
vetal évag akpoatr|q otav n otdbun €vraong avéBel: a) ora 90 dB; B) 100 dB;

ONON.GWAKO

6.

Mnxavikd kUpata, KUpHa Kal evEPYeld, XAPOAKTNPIOTIKA HEYEON TOUu KUMATOG

H andotaon twv onueiwv B kat ' Tou oxowiol tTou maptotdvetal oty ewkéva 5.9 eivat 80 cm, evw n
ouxvotnTa ToU TaAavtwvetal To X€pt eivat 5 Hz. Na umnoloyioelg Tnv taxutnta ddd0oong Tou KUUATOG
OTO OKOLVL.

2e Mla Aekdvn Tou Tepléxel vepd pixvelg otnv empdveld Tou pe TN Borbela evédg oTtayovoueTpou 2
otayoveg vepou To deutepoAento omdte oxnuatifovral kupata vepou. Metpdg tnv amdotacn HeTagu
dUo dladoxikwv op€wv kat Tnv PBpiokelg 10 cm. Na umnoAoyioelg tv mepiodo kat tnv Taxlutnta TWV
KUMATWV.

‘Eva nadi pixvel 24 WKpEG MeTPoUAEG To Aemtd ota fpepa vepd piag Alpvng. Mapatneel pia prdAa mou
Bploketal oe amdotaon 20 m and to onuelo mou pixvel TIG METPOUAEG TNV omoia BAEMeL va Kiveltal Uote-
pa ard 10 s amd TN OTyWr) Tou n mMPwTtn métpa €nece oto vepd. Na umoloyioelg Tnv meplodo Kal To
UNKOG KUMATOG TWV KUUATWV ToU dnuioupyouvtal otnv eripdvela g Aluvng.

2e Ja oelopik dévnon napdxdnkav eykdpota kipata mou dadidovral pe taxutnta 5 km/s kat Slaurikn
kUpata mou dwadidovral pe taxutnta 9 km/s. ‘Evag oelopoypdgog Bpioketalr oe amootraon 400 km ard
NV eotia Tou oelopoU. Moo €(d0g KUNATWV KATAYPAPNKE TIPWTO amd TO OElONoYPdPo; Me mdon xpovi-
Kl kabuoTtépnon kataypdenke to deltepo KUUQ;

‘Evag wapdg napatnpeel pia onuadoupa va avaduetat kat va Bubifetar oto vepd eEartiag Twv KUPATWV
mou mpokalouvtal arnd tn diEAeuon TaxUmAoou okdgoug. Av n taxutnta dlddoong Twv KUUATWY oTo vePd
elval 2,5 m/s kal To prkog kUuatog 7,5 m, néoeg popég Ba mapatnerioel o Yapdg tn onuadolpa va
avaduetal ge xpdévo 1 min;

"Hxog
O Tdvvng akouel Tov fxo uag Bpovtig Hetd armd 10 s agou BAEmeL Tnv aoctpanr]. Av yvwpilelg 6Tt o

Axog otov aépa dladidetal e taxumra 340 m/s, PMope(c va umoAloyioslg oe mola andotaon and To
onuelo mou Bploketal o MAvvnNg ekdNAWONKE N NAEKTPLKY EKKEVWON;

Yrnépnyot pe ouxvétnta 15 kHz prmopolv va xpnoyuoroindoulv yla TV mapaywyr KOVWV TV opyavwv
Tou avBpwrivou cwpatog. Av n Taxitnta dlddoong Tou fxou oto cwpa pag sivar 1,5 km/s mepinou
(600 kat gTo ahatdvepo), MOoO eival TO PiKOG KUMATOG TWV UTEPHXWV OTO OWHA MAG;
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8. TvwpiCelg OTL N Kaumndva TG ekkAnolag mou Bploketal otnv MAAtela Tou XwploU oou xtumd kdbe Kupla-
Kl akplBweg ot 8 n wpa To mpwi. To omnitt Tou ¢ilou cou Bpioketal otnv mAateia, evd To SIKO GOU
ariéxel 1.020 m and autr). Eol kat o ¢ilog gou Ba akoloete ToV MO NG kapmdvag Tautdxpova; a)
2upBouleloou Tov mivaka 5.1 kat unoAdyloe mola wpPa akplBwg Ba akoloelg Tov Mo TnG Kaumdvag. ()
YrnoAdyloe To MAKOG KUPATOG TOou 1Xou av yvwpilelg &ttt n ouxvétntd Tou eivar 200 Hz.

9. ’'Evag opeldtng 6éAel va umoloyioel To MAATOG ag Xxapddpag pe katakdpupa Tolxwpata aAd dev dla-
B€tel petpotawvia. Ztéketal oe éva onueio kal pwvdlel TPog Ta Katakdpupa Tolxwuata. H nxw amd to
éva Tolxwpa akoUyetal 2 s apdtou pwvage Kal ard To deUTePO AKOUYETAL 2 S UETA TNV MPWTN NXW. Av
yvwpilel 6Tl n Taxdtnta tou rjxou otov aépa eivalt 340 m/s, méco eival To TMAGTOG TG XapPddpag;

NMEPIAHWH

0 Kidpa dnuuoupyeital étav €va péoco dlatapdooetal and tnv loopporia kKat evépyela dladidetal amd pia
TePLOXN) TOUu pEéoou ae AAAN, Xwpig va petapepetat UAn.

0 Mnxavikd kdpata ovopddovtal Ta KUPATA TIOU UETAPEPOUV UNYAVIKY) EVEPYELA KAl amaltouv KAmolo UECO
yla ™ d1ddoon Toug, Onwg agpag, vepd, okolwvi, eaatrplo.

0 Avdloya pe tov TPOMO Kivnong Twv ocwuatdiwv Tou péoou Ta kupata dlakpivovtal ge eykdpaola kat dla-
MAKN. ZTa €yKApola Ta cwuatidla Tahavrwvovtal Kabeta mpog tn dlevbuvon dlddoong Tou KUUATOG, EVW
ota dlaunkn MapdAAnAa oe auth.

0 H evépyela mou petagépetal and to KUPa mpoadépetal and Ty mnyr Tou KUUATOG.

0 Mepiodog (T) kat ouxvotnra (t) evog pnxavikou Kupatog ovoudletat n mepliodog kait n ouxvotnTa Twv
TAAQVTWOEWV TWV CWAT(wV Tou Yé€oou ato orolo dadidetal To KUua: f=% .

0 H Taxutnta diddoong evég KUPaTog loolTtal Pe TO YIVOUEVO TOU PAKOUG KUpATog erl T ouxvotnta.

0 Ta dlaunikn unxavikd Kuuata mou mapdyovtal otov agpa amd TG dOoVAOEIS TwV CWUATWY ovoudlovral
nXNTIKA Kal dladidovral oe 6Aa ta péoa: oreped, uypd, aépla. Asv dladidovtal oTo Kevo.

0 Ta nxntikd kopata mou éxouv ouxvotnta 20 Hz éwg 20.000 Hz mpokaloUv To aiobnua tng akorg dtav
@Bdoouv oto a@ti pag kat ovopddovrtal rixol. Hxntikd kupata pe ouxvétnta pikpdtepn Ttwv 20 Hz ovo-
pdlovtal uménxol, evw pe peyaAutepn Twv 20.000 Hz umépnxot.

0 Ta UMOKELUEVIKA XAPAKTNPLOTIKA Tou rxou eival To Uyog mou kabopiletal amd T ouxvétnta. H akou-
otétnTa Tou  kabopiletal amd Tnv evépyela mou pOdvel oto agti pag otn povada tou xpovou. H xpold
mou kaBopiletal and Tn HOPPr| TNG KUMATOUOP®PrG TOU T)XOU.

BAZIKOI OPOI
Mnxaviké kKUpa AkouoTdtnTa “Yyog
Eykdpoto kipa Aldunkeg kUua MAdTog
Mepiodog Juxvétnta Xpotd
Mrikog kUpatog Emgpavelakd kipa
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KAl AIAAOZH TOY ¢QTO2

®Qz: ANO TH MYOOAOTIIA =TH TEXNOAOrIIA

2TIG MUBOAOYiEq Twv TEPLOCOTEPWY apXaiwv Aawv OTIG oroieq
neplypdpetal 1 dnuoupyia Tou KOOWOU TO GwG KAl TO OKOTAdL
Bewpouvtal Bacikd oUCTATIKA TWV CWUATWV. TO WG CUVOEETAL e
v évvola Tou Bepuou, eve) TO OKOTASL e TNV €vvola Tou Yuxpou.

2Tn ouyxpovn €mnoxn To Qwg Mag Bonbdel va mpayuatornou)-
ooupe eEAIPETIKA AETITEG XELPOUPYIKEG eMeUBATELG, va XapdEoupe
ON\pPAyyeqg, va HeTPriooupe e akpiBela peydleg amootdoelg K.A.

6.1 > owg: dpaon kai evépyeia

dwC Kol 6paon

Ta upduia pag eivar n kdpta nnyn nAnpogoplwv yia tov e&wrte-
PIKO KOouo. AMA mweg BAEmouue; Tt evvoouue uE TNV EKPPAOCT
«pl&e wa patd»; Mnnwg evvoouue 0Tt KATL eKMEumeTal amd ta
udtia pag kat ue autd tov tpdro BAErnouue; Mati BAEmouue KaAU-
TENLA TNV NUEPQA Kat Oxt T vuxTa;

Avd Toug alwveg utMpPEav TIOANEG Kal SLAPOPETIKEG AVTIAGYELQ
yla TN ox€on Tou GWTOg We Tnv dpaon.

H €&€AIEn Ttwv avtiANYewv yia thv opaon

Oplopévol apxaiot ‘ENnveg @Aécogol énwg o MubBaydpag, o
AnuokptTog Kat o APLOTOTEANG epurveuav v 6pacn Bewpwvtag
611 KABe avrtikeipevo mou mapatnpoupe ekméumnel cwpatida. Ta
owpatidla autd elgépyovtal oto PATL pag kat dieyelpouv Tnv dpa-
on (ekéva 6.1).

H o dadedopévn duwg droyn yla Tnv 6pacn \rav autr mou
dlatunwbnke and touq EpmedokAry, MAdTwva kat EukAeidn. Z0p-
pwva pe autr, dlakpivoupe éva avtikeipevo étav pelpa QWTLAG
(Belov Tup) eE€pxeTal and Ta PATIA Pag Kal TIEPTEL TIAvVw OTO avTl-
kelpevo (ewdva 6.2).

MO6AG Tov 110 awdva p.X. o Apapag aotpovouog Alxdlev €del-
Ee OTL N MpwTN droyn eivat o Kovtd otnv npayuatikétnta. loxu-
plotnke 411, av and ta pdtia pag eEepxdétav pelpa ewtog, Téte

—

SIKIi
s° kai loTopia

Eixdva 6.1
1n dmoyn: Oa Ta opatd aviikelueva ekmEUMouY owuatida mou
@Bdvouv ato pdtt pag kat dteyelpouv To aiobnua e dpaong.

Eikéva 6.2
2n droyn: «Oelov nup» ekméunetal and ta pdrtia pag kat £tot
BAEnoupe.

Mmopeic vo oxepbeic €vo emyelonua Ue TO
0mol0 VO AVTLRQOUOELS TNV TTOQUTAV® ATOYM;
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Eikéva 6.3

BAéroue ™ oehijvn yatl pwtietat and tov k. H oekijvn
elvar eTepdpwTO OWNA.

Av 1 ogMjvn Ntav ovtdépmto oopa, Ba elyoue
ALaERME TAVOEANVO. Mmoeis va autlohoyoELg
™V TAQUTAV® TOOTAON;

Eikéva 6.4
Zuyxpovn avriAnyn yia v Gpaon.
(@) H Aduna exnéunet dko ™G ewg: elval autépwro owua. (B)
To B0 puwrtiCetar and ™ Aduna: elvar etepdpwto owua. (y)
BAéroupe ™ Aduna yiati oto pdt pag eBdvel pwg mou exmé-
uretat anevbelag and aut. BAémoupe To BiRAD yiatl oTo pdtt
pag @Bdvel Pwg ™G AdUnag mou enavekméUnETal and auto.

&

Eikéva 6.5
To akTwéueTpo elval ouokeun mou amoteAeltal and pa yudAwn
QLAAn Kkau évav Katakdpugo dEova ylpw amd Tov omoio umo-
pouv va mepLotpépovial Ta mreplyla. And 10 e0wTEQKO TG Qid-
g éxet apaipeel oxeddv 6Aog 0 agpag ETot wate Ta mrEPU-
yia Kkwodvtat eukoAdtepa.

116

B6a nfrav duvatd va dlakpivoupe OAa Ta avrikelyeva kal oe amd-
AUTO OKOTAdL.

SUYXPOVEC QVTIARYEIC YIO TNV opaon

MNa va dlakpivoupe éva avtikeipevo, dev eival apketd va €xoupe
Ta pdrtia pag avoltd. Mpénel Tautdxpova To avtikeluevo va pwti-
Cetal. 'Etol BAénoupe katd N ddpkela g nuépag emnewdni undp-
XEL TO QWG TOU MAU, evw dev BAELMOUNE OTO OKOTAdL TO OTolo
elvalt n avurntapéia ewtdg. Ta avrikeipeva ta BAENoupe elte eneldn
Ta da eival pwteveg TMyEg, dNAAdY] EKMEUMOUV PwG, KAl TA OVO-
pdgoupe autépwTa (ekéva 6.40), eite eneldn pwTtiCovral and ANAeq
PWTEIVEG TINYEG Kal Ta ovopdloupe €TepOoPwTa (ekdva 6.3). ‘Eva
eTEPOPWTO AVTIKE(UEVO emavekmEumel mMPog KABe kateubuvon €va
MEPOG TOU QWTAOG Tou PBAvel ¢” autd (eikdva 6.4PB).

‘Otav ¢wg Tou TPoEpXeTAl amld €va avTikelpevo elo€Nbel ota
patia pag deyeipel Ta omTikd kUttapa. H diéyepon autr peta-
BiBAletal otov eyk€paho o omoiog emneEepyddetal KATAANNAA TO
ofua Kat BAEMouE.

dwG Kai EVEPYEIA
To QWG UETAPEPEI EVEPYEIN

H evépyela mou PeETAPEPEL TO WG OVOUAZETAL PWTEIVH EVEP-
yela n oroia arotelel 10K TEPIMTWON TNG €VEPYELAG AKTLVO-
BoAiag. 'ETol n QwTtewvy evépyela Onwg KABe HopPry evépyelag
elval duvatdv va petaoxnuatiotel oe AANEG LOPPEG.

Onwg eidape kat otn dddoon Tng BepudtnTag He akTivoBoAia,
N QWTEWV eVEPYELD WETAPEPETAL e TA QWTOvVIA. KdBe ¢wTtovio
HeTapEépel a kaBoplopevn ioodtnTa evépyelag. Pwtdvia rmou avtl-
oTtolKoUv 0g pwg MPACIVOU XPWHATOG €xouv OAa akplBwg tnv dla
evépyela. To B0 oupBaivel kal e Ta GWTOVIA TIOU AVTIOTOLXOUV
0e WG KOKKIVOU XPWHATOG. Ta pwTévIa OUwG TOU KOKKIVOU XPw-
patog €xouv UKPOTEPN evépyela anmd Ta GpwTovia TOU TIPACIVOU.

MeTtaoxXnuatiouoi thG PWTEIVAG EVEPYEIAC
To Pw¢ nNPokafsi BEpuavon
lati étav éva avtikeluevo Qwrtiletal Bepuaivetal;

‘Otav anoppopwvtal ewTévia arnd Toug dopikouqg Aiboug evdg
oWHATOg, Yla mapddetypa dropa 1y poépla, Téte auEdvetal n Kivn-
TIK) TOUG evépyela e amotéleoua va au&dvetal n Beppokpacia
TOU OWMATOG. 2& auTr TNV MEP(MTwon 1 QWTEV evépyela HETA-
oxnuarifetar oe Bepuikn}. ZToug nAlakouqg Bepuooipwveg a&lorol-
oUpe TV evépyela Tou NAIAKoU pwTog yia va Bepdvoule To vepd.

To dw¢ npokanei Kivhon

‘Otav ekB€ooupe €va aKTIVOUETPO OTO NAAKS QWG 1 OTO PWG
evog erutpanédlou PwTIOTIKOU, TéTE TA TTEPUYLA TOU TEPLOTPEPO-
vtal (elkdva 6.5). H evépyela Twv wToviwv ToU TPOOTIITTOUV OTO
QKTWVOUETPO HETATPEMETAL OE KIVNTIKY] EVEPYELQ TWV TITEPUYIWV TOU.
To ®wC NMPOKAAEI XNUIKEG OVTIOPAOEIC.

Ao rou mpoEPXETAL 1 EVEQYELQ TWV TPOPWV;

Ta mpdowva pépn Twv QUTOV armoppPoolv oplopéva and Tta
QwToVIa TIou Tpogpxovtal and tov NAo. H evépyela autwv Ttwv
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pwTtoviwv Tpokalel xnuik avtidpaon mou ovopdleTal GwTooUv-
Beon. Katd m @wtoouvBeon mapdyetal a XNk €vwon Tou
ovopdletal YAUKOZn (eldog Caxapng). Me tn ¢wtoolvBeon n
PWTEV EVEPYELQ LIETATPEMETAL O XNUIKY TIOU aroBnkeletal otn
YAUKOQN (BpeTTikéQ ouoieq TwV QUTWY).

To dwC MPOKAAEI NAEKTPIKO PEUUA

Eidape oto kedAalo Tou NAEKTPLOUOU OTL TA PWTOROATAIKA OTOL-
xela elval ouokeuég Tou peTaoxnuatiCouv ) GWTEV evépyela oe
NAEKTPIKY]. ZTOUG UTIOAOYLOTEG TOEMNG, OTA NALAKA auToKivnTa A&
KalL ge dlaotnuikd oxuata undpxouv pwTtoBoATdikd otolxela ota
oroia N PWTEWVY] EVEPYELO PETATPEMETAL O NAEKTPIKY).

To ¢w¢ npokadsi tnv opacn

‘Otav ¢pBdoel ota pdTia pag wg TPOKAAOUVTAL XNIIKEG avTidpd-
o€lg OTa OrTikd KUTTapa Kal TEAIKA 1) QWTEWY| EVEPYEIQ UETATPETE-
TAL 08 XNUKT KAl 0T OUVEXELD O NAEKTPIKY. TO NAEKTPIKO Orja mou
TIAPAYETAL LETAPEPETAL ECW TOU OTTIKOU veUpou OTO avTioTOoLXO
KEVTPO TOU eykePAAoU Kal dnpoupyeital To aiobnua g épaong.

DWTEIVEC NNYEC

dwTteiviy Ny ovopdletal éva owpa 1| pia CUOKEUN] TIOU EKTTE-
prEl Qwg. Ze KABe PwTelvr) Ny KAMola HoPQr| eEVEPYELOG HETA-
TPEMETAL 08 PWTEWVH]. ZTOV AVAUMUEVO NAEKTPIKS AaumTtriipa n nAe-
KTPWKN] EVEPYELD UETATPEMETAL O BEPUIKY KAl QWTEVH EVEPYELQ.
210 avaupévo kepl n XNUIKY evépyela Tng ouoiag mou Kafyetat
MeTaTpEMeTAl €MiONG 0 BEPIKY KAl PWTEWV eVEPYELQ.

H kUpla mnyn ewtevng evépyelag yia ) ' eivat o ‘H\og. 1o
€0WTEPIKO TOUu 'HAlOU TipaypatonololvTal TIUPNVIKEG avTidPAoELq
(eiéva 6.7). 'Eva p€pog NG TMUPNVIKAG evéPyelag Tou eAeube-
PWVETAL KATA TIG TMUPNVIKEG avTIOPACELS UETATPETETAL OE PWTEL-
Vi evépyela. H pwtelvr| evépyela HETAPEPETAL PE TA PWTOVIA TIOU
ekméurnovrtal and tov Ao oto ddompua. ‘Eva moAU pikpd pEpog
autig Tng evépyelag eBdvel oty emedvela g 'ng.

YApxXouv QUOIKEG PWTEWVEG TINYEQ Onwg o ‘HAlog kat ta uméd-
Aowna dotpa. Yrndpyouv emiong TEXVNTEG QPWTELVEG TNYEG TIOU
éxouv kataokeuaotel amd Ttov AvOPWTIO Yld VA EKMEUMOUV QWG
onwg n QASdya evdg KeploU 1 TO TUPAKTWHEVO oUpua evog
Aaurmpa. Yridpxouv OeppéQ QwTEIVEG TINYEG, dnAadn cwuata
TIOU EKTIEUTOUV PwG AOYWw TNG UYNAAG Bepuokpaciaqg Toug, Onwg
0 A\og, o aépaqg (pAdya keplou, oTiveripag, aotpann) ) To UpPaA-
KTWHEVO VAMA evoq Aaurtripad. XTI Oeppeq PWTEWVEG TINYEG Ol
dopikoi Toug AiBot kivouvtal ToAU évtova, ouykpouovtal PeTagy
TOUG Me TEAIKO amOTEAEOUA MEPOG TNG KIVNTIKAG TOUG evEPYELag
va LETATPEMETAL 0 QWTEWVY] eVEPYELQL.

‘Eva owua Suwg eival duvatdv va ekméunel wg akoua Kal oe
Beppokpacia mepBANovTog. Autd cupBaivel otnv 064évn ™G TnAe-
épaong, OToug OWANVEG QWTEWVWV dlapnuicewv Kal otig AAQuneg
PBoplopol. Tétola owuata ovopdlovtal PUXpEG PWTEIVEG TINYEG.

—

\\olkri
8" ka1 Xnueia kai Biohoyia )

Eikéva 6.6
Auté TO wKeavIo YapL ekTEUMEl pwg and didpopa Gpyava Tou
owHaTéq ToU.

MoMa idn éuBwv opyaviopwy mou ouv TouS WKEavous 1j aTnv
&npd exnéurouv Qwg. To pawduevo autd Aéyetat BIOPWTIONES.
Oplouéva and ta KUTTapa QUTWY TwWY OPYQVIOUWY MEQLEXOUV
udpta ta omoia avtidpouv e T 0&uyovo. Ta uopla Twv mpoic-
viwv mou napdyovral mepixouv eydAeq moodtnTeg evépyelag
v oroia eknéunouv ue Hop@n pwtoviwy. Etol n xnuwi evép-
yela petaoxnuarifetal o pwrewr.

Avolimoe Tineogopies yuo Bahdoolovg xa
¥€QOQOVS 0QYAVIOWOUS TTOU  EXTEUTOUV  (POG.
Kataoxrevooe €va pmtoyQopud dAUTOUN.

Eikéva 6.7
Evépyela amé Tov Ao
Jtov muprva Tou fAlou yivovtat mupnvikeg avidpdoelg e Tig
omoleg  muPNVIKY EVEpYela LETATPEMETal kupiwg oe Beputkn. H
Beputkn evépyela LETAPEDETAL [e pEUUQTA 0TV EmPAvela Kat
uetatpénetar oe evépyela aktvofodiag ot Qwtdopaipa ar’
omou ekméunetal 0To SlGoTNUA. Ze pia mupnviky avtidpaon
napdyetal éva ekaTORUUPIO POPEG MEPLOOCTEPN evépyela am’
don o wa nuwn aviidpaon kalvong uAikou ong pdZag.

117



kef06.gxd

10-09-2007 16:22 ™AI,%-118

OYZIKH " TYMNAZIOY

\)omri
Q" kai Texvoloyia

Eikéva 6.8
Medio epapuoyng Aélep: (a) deikteg Aéilep, (B) didtonon uetdMuwvy, (y) kom updauarog, (3) latpukn

Exktéq and Tiq ouvnBelq mnyEq ewtdg utdpxel emiong kat n rnyn Aéwiep (laser). H gwtewv) inyr) Aélep eKmEUMEL OUY-
XPOvwg ewtévia Tng dlag evépyelag mpog tnv Bla katelbuvon. H QwTelvr) SE0UN TIOU EKTIEUMETAL UE AUTO ToV TPO-
no eivalt oAU oxupny kat erumAéov datnpeital Aermtr) e TOAU peydAn andotaon amnd v mnynd. M rmyn Aéwlep
peTaoynuatifel oAU KPS HEPOG TNG NAEKTPLKNAG EVEPYELAG TIOU TNG TPOCPEPETAL OE PWTELWVY.

ZAuepa 1o medio epappoyng Tou Aéilep eival TIOAU peydho kat dlapkwg dleuplvetal. H déoun Aéwllep XpEnOLUoMOLE(-
TAl OTIG TNAETIKOWVWVIEG, TN JLATPNON TWV HETAMNWY Kat TNV &N SUCTNKTWV UAKwv. Emedn n déoun napapével eubu-
YPAUUN og TMOAU peYdAn andotaon, Xenowlomnoleral and Toug Unxavikoug otn Xapa&n dpduwv —Omweg ouvéRn otnv
KATAOKeUr Tng onpayyaq g Mdyxng— kabwg emiong kat and Toug Tomoypdeoug yla TNV akplry pétpnon anootd-
oewv. TENOG emeldn) pokalel eEQLPETIKA EVTOTIOUEVEG HETABOAEG XPNOLUOTIOEITAL O AETITEG XELPOUPYIKEG emMeUPATELS,
onwg oto pdtt, 1} oav paxaipt ou kéBeL ypriyopa Kal pe akpiBela Ta updouata oe epyooTAola KATAoKEUNG Pouxwy

(edva 6.8).

Eikdva 6.9

KaBug 10 pwq diépyetat péoa and mukvd ouwepa oxnuatifo-

vTa Aemréq déoues pwrog.

Eikova 6.10
Kabwe 0 pwe diépxeTal uéoa ano tm oxIoun me 0popis oxn-
pariCet eubUypauues GETLES.
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6.2 > Aiddoon Tou PWTOG

Eu6luypauun 816600n tTou pwtoC

lowa ropeia akoAoubBel T0 wg katd t dtadoor Tou;

Otav 10 Qwg dadidetar avdueca amd TUKvVA ouvvepa Onpt-
oupyouvtat eublypappeg O€opeg PWTOG (elkOva 6.9). Aemreg
eublypappeg d€oueg pwTog dnuioupyouvtal dtav autd diEpxe-
TaL arnd AemTéQ OXIOUEG 1] OMEG, ONMWG AUTEG TIou dnuloupyouvtal
OTIG 0pOPEG OKOTEWVWV oTmAaiwv (eikdva 6.10).

MmiopoUpe va OnUIOUPYNOOUUE [ TIOAU Aemtdtepn OE€ouN
PwTtdg av oe Mpofoléa TomobeTricoupe JAPPAYHA HE MIKPH OXL-
oun (ekdéva 6.11).

Mia oAU Aerttr] S€0un QwTOG TNV TMAPLOTAVOURE He [a eubela
YPAUUR Tou TNV ovopdloupe akTiva ¢wTog (eikdva 6.11). Tig akti-
VEG QUTEQ TIQ XPnOloroloUpe yia va oxedldloupe tnv mopeia did-
d0o0Nng Tou GWTOG. XENOLUOTIOIWVTAG TO HOVIEAD TWV QPUWTEVWOV
AKTIVWV propoUpe va meptypdyoupe Ta gavoueva TnG OMTIKAG UE
™ Ponbela ™G yewpetplag. M’ autd n UEAETN TOU QWTOG ToU
BaoiZetal oto maparndvw HOVIEAO OVOUAZETAL YEWHETPIKY OMTIKA.

2Ta mapandvw mnapadelypata eidaue oti To Qwg dladidetal
eublypaupa péoa otov agpa o orolog €xel Tiq (Dleg WBdTNTEG
(tnv {dla ukvoTa, ™V ©Bla Beppokpacia k.AT.) og OAa ta onuela
Tou. KdBe UAKO p€oo mou €xel oe OAa Ta onuela tou TIG (Oleg
1O10TNTEG OVOUAZeTAL OOYEVEG UMIKO pEoo. Mevikd péoa oe Kabe
OHOYEVEG UAIKO TO Qwg d1adideTal eubuypappa.
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Mou éi1aéidetal to Pwe

BAénoupe avtikelpueva akdpa kat étav mapepBAMeTal agpag,
vepd 1) YUaAl avdueoa og autd kat ota pdria pag. Qotdéoo dev
dlakpivoupe avtikelueva miow amnd toixoug 13 EUAlveg TépTeg. To
ewg dladidetal péoa and oplopéva cwpata. Ta cwupata péoa
otra oroia dwadidetal To pwg Ta ovopdloupe diapavy (eidéva
6.120). AvtiB€Twg Ta cwpata péca ard ta omoia dev dladidetal
TO QWG Ta ovoudloupe adlagavn (ewdva 6.12y). Yridpxouv owua-
TA, TLX. TO YOAOGKTOXPWMO TLAWL, Tiow amnd ta omoia dev dlakpi- Eixdva 6.11

voupe kabapd ta avrtikeipeva. Autd Ta owpata Ta ovoudloupe o0 tem 679 POVTS'AOlTns‘ sz;{srpixﬁg onng:js ,
nuidiagav (ekova 6.128). L AenTEG dE0UEG QWTOG MapLOTAVOVTAL e EUBELES YPQUUES.

Siagavee | MMIBlagayec

y

{ Eixdva 6.12
(@) To owg dladidetal uéoa and diagavry UANKG: Ta avtike(ueva
elvat mrjpws opatd. (B) To pwg dladidetar pepikd péoa and
nudtagpavr} UAkd: ta avtikeiueva dev Olakpivovtat kaBapd. (y)
To puwg de dladidetal péoa and adapaviy UAKA: Ta avrikeiue-
va dev elval opard.

L} HSJ!

(a) (B)

(v)

Eivat dpaye amapaitnto va urndpxet UAKO péoo yia va dtado-
Bel 0 PwWC;

Z€poupe OTL TO NAOKG QWG PBAveL OTN yn, av Kal Onwg yvw-
piCoupe o TMeEPLOOOTEPOG XWPOG METAEU Tou MAIOU KAl Tou TIAQ-
VATN pag elval kevég. Zuunepaivoupe Aomoév 6Tl 1o pwg diadi-
deTal OTO KEVO.

dwTovIa Kai 81d6o00n ToUu PwToC

Mati untdpxouv dlapavy kar adiapavr owuara;

MNvwpitoupe 6TL 10 Qwg eival evépyela TOU HETAPEPETAL ATIO
QwTovia. Otav To QWG MPOOTIETEL 0 KATIO0 OWUA, TA PWTOVIA
aMnAemdpolv pe ta Atopa Tou UAIKoU amd To oroio amotelel-
Tal To owpa. 2ta dagavr UAkA ta dtoua anoppodoulv Ta GwTd-
VIa KAl OTN OUVEXELA ETIAVEKTEUMOUV TOVIA TIoU €Xouv TNV Bla Eéva 6.13
evépyela pe ta apxikd. Zta adlagavr] UAIKA 1 evépyela TWV QpwTo- Ta pétaMa Adurou.
viwv petaoynuatietal oe KvNTIKA evEPYELd TwV ATOHWV 1 TWV
Mopiwv Tou UANIKoOU, dnAadr] €xoupe au&nom Tng Beppikig evép-
YEIOG TOU OWMATOG Kal TeAIKA HKpr] au&non tng Oeppokpaciag
Toug. Ta pétala eivar adagavry. Otav mpooTméoel pwg 0’ éva
METAANO, TA QWTOVIA OUVIIBWG ouyKpoUovTal e Ta eAelBepa nhe-
KTPOVIa TOU PETANOU Kal eroTpépouy. MU autd Ta péTalla eival
oT\rvd (Adumouv) (eikéva 6.13).

utrEpuB PN
UTTEPIWBNG

ZKIO

e XWPeq Me peydAn nAhogdvela, onwg n EAAda, cuxvd ava-
{ntoUpe KArmola «OKLd» yla va «pooTaTeutoupe amd TIG aKTiveg»
Tou HAou.

Méte kat nw¢ oxnuartiCetar n okig;

Eikéva 6.14
2KIG oxnuartiCouv Ta adlapavy owuara OTav autd QwTICoVTal K yiwy adopapa sival adlagavic oV UNEPOSH aKkTvopo-

arnd pa pwtewvy Tmyr. H okid evég owparog oxnuariferal oTig  Ala kat diapaviig 0T0 0paTé PWS.
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Eikdva 6.15
H dnuioupyia kai o péyeBog TG okidg
To euBuypauuo tunua Al eivar mapdMnAo pe to AT". Zlugwva

, , . Aror , .
e 10 Bewpnua tou OaAn oxUel AT oF Ankadn Ta peyé-

Bn g OKIGG Kal ToU avTikelévou ouvdéovtal e TIG amooTd-
O€IG and T WTEWN My TOU QVTIKEWEVOU Kat TG emipdvelag
ot onola oxnuariletat n okd.

Eikdva 6.16
H dnutoupyia g napaokiag. H napaokid dnuoupyeitat dtav n
mmyn dev eval onetaxr.

Eikéva 6.17 )
Sxnuatikn avanapdotaon g nAakig ékAewpng.
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mePIOXEQ eKeiveq Omou dev POAVOUV O1 AKTIVEG TTOU TIPOEPYO-
vTal anmd Tn QWTEIVH TNyR, YIaTi oTnV mopeia Toug mapeuBAA-
AeTal To adlapavég owpa. To pwg dev «oTp(Bel» and TIG YWVIEG
Tou adlapavolqg owuatog. H dnupioupyia Tng okidg eival armo-
TéAeopa TnG eubuypappng d1ddoong Tou PWTog. H okid dnui-
oupyeital and v €MNewn ewtdég, ald yla T dnuoupyia g
elval avaykaia n Unap&n ewtoég Kal To adlapaveég OWHA.

ZKIEC YUpw HaC

Av mapatnEnioelg MPOooeKTIKA TIG OKIEG TTIOU oxnuatiCovral yUupw
oou, BAEMelg OTL KAmoleg amnd autég €xouv oagr] Opla. Tétoleg
elval ol oki€g Tou oxnuatifovral and PWTEVEG TNYESG UKPWV dla-
otdoewv (T.X. MPoRoAéag) nou Bplokovral Kovtd oTto cwua 1 and
PWTEWVEG TNYEQ MeydAwv diaotdoswv Tou Ppiokovtatr oAU
Hakpld, onwg o NAog (Eikdva 6.15). Ze auteéq TIG TIEPUTTWOELG T
pwtewvy TNy Bewpeltar ot eivar €va onueio kar ovopdletat
onueIakny.

Ot neploocdtepeq OUWG OKIEG dev €xouv oapr] Opla. XTO KEVIPL-
KO TUNMA TNG OKIAG UMAPXEL OUVNBWG M OKOTEWVY] TIEPLOXT] TIOU
elvalr n kupiwg okid, evd yUpw and v Kupiwg oKld urdpxel wa
Teploxn mou Qwtiletal ev p€pel Kal ovopdletal mapackid. Ztnv
Teploxn NG Kupiwg okidg dev @Bdvel kapia amnd TG PWTEVEG aKTi-
VEG TIOU TIpogpyovTal amnd Tn QWTEVA TNyY], eV OTn TePLoX ™G
napaokidg @Odavouv povo oplopéveg amd TIG PWTEWVEG OKTIVEG,
EVW Ol UTOAOLTEG aAroKomTovTal and To owWha (eikdva 6.16).

ZKIEC oupavViwV CwWUATWV

H ' kat n ZeAvn énwg oAa ta adlagavr ocwuara, étav ewti-
Covtal dnuioupyolv okid. dawvdpeva tou ogeilovral otn dnui-
oupyia ™G oKIdg ™G ogeANjvng Kat NG Mg eival ol ekhelyelg Tou
HAlou kat ™g ZeAjvng.

‘EkAsIYn HAiou

‘Eva evTUNIWOlaKO AnoTEAETUA TOU OXNUATIOMOU TNG OKIAG TNG
ZeNvng ekdnhwvetal étav n ZeArjvn Bpebel oy meplox PeTa-
&U ™G Mg kat Tou HAlou (eikdva 6.17). Téte n okld TG ZeAn-
vng oxnuartifetatl mdvw oty empdvela g Mg kat ouppaivel pia
€khewpn HAiou. To @awdupevo autd mpokalouoe O€0G OTOUG

‘HAl0g
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avlpwroug Twv maAaldtepwy enoxwv. O mapatnentig mou Bpi-
OKETAL OTNV TIEPLOX TNG KUPLag okldg BAEMeL va KahumTetal oAd-
kKAnpog o nAlakdg dlokog (eikdva 6.18). Mpdkettal yia oNKr| €kAel-
yn.

Ou kdtokol ™G Mg mou Bpiokovtal oTnv Meploxy ™G Mapa-
OKIAG avtihaupdvovtal pia peptkry €kAewn. To nAakS ¢wg yive-
TaL o apudpd, evw eivar duvatd va TMapatneroel Kavelg areu-
Belag €va Tunua Tou nAlakou diokou.

OAoEIC KOl EKAEIYN ZEARVNG

H ZeNqvn meppepetal yUpw and t ' kat o ‘HAog pwrtilel
OuUVEXWG TN HLor emmpdveld tng.

H ewkdéva tng ZeAvng tnv omoia PBAEmel €vag mapatnentng
andé t I'm petaBdMetar avdhoya pe tn 6€on g ZeAfvng oe
oxéon Me ™ I'm kat Tov ‘HAlo (ewdva 6.19). Otav n I'm Bpl-
OKeTal PETAEU ZeArjvng kat HAlou BAérnoupe OAn TN QWTIOPEVN
neploxy ™G Zehnvng: téte €xouue mavoéhnvo (Béon 3). Otav
n ZeAivn Bpiloketal peta&l Mg kat HAlou éxel otpauuévn n
oKotelvry TAeupd Tng mpog tn I'm, ondte dev elvalr opatr amd
™™ M: té1e €xoupe TN véa ZeAnvn (B€on 1). Ol pdoelg NG Zehn-
vng enavaAapBdvovtat oe kdbe meplpopd g yupw amd tn I,
n oroia diapkel 29,5 nuépeg nepinmou (0eANVIAKOG KUKAOG) (£1KO-
va 6.20).

To eninedo oto omoio BpiokeTal n Tpoxld ™G Mg yUpw and
Tov ‘Hho eival dagopetikd and to emninedo oto omnolo Bpi-
OKETAL N TPOXIA TNG ZeAvng yUpw amd tn ' (ewkdva 6.19).
AuTO €xel wq anotéAeopa, otav n ZeAnvn Ppioketal oTiq B€oelq
1 kat 3 (véa ZeAvn kat mavoéAnvog), ZeAvn, I'm kat ‘HAloq
va un Bpiokovtal ndvta otnv dla eubeia. Znv nepintwon mou
Katd tnv navoéAnvo n ZeArvn Bpebel otnv eubela Mg-HAlou
TéTEe Oa Bpebel otn okid ™G Mng. Téte n ZeArjvn dev elval
opatn and tn ' Kat €xoupe OAIKA €kAewpn ZeArjvng (eikdva
6.21).

AvtiBeta dtav katd T @don g véag ZeArvng auth Bpebel
omv eubela Mg-HAlou, TéTe n oKld TG Zehvng oxnuartifetal
omv em@dvela ™G Mg kKat ekdnAwvetal oNkn €khewpn HAlou
(eikdva 6.17).

‘HAl0g

m\.

o A
e 2

Eikéva 6.18 )
dwroypapia Tou NAaKoU OTEUUATOS BrwG auTO Eyve 0paTo Katd
v ok} éxkAewyn tou HAlou otig 11/8/1999 ato lpdv.

Eikéva 6.19
Ot pdoeg e Zehjvng dnwg Ba ¢ PAénaue av Unopouoaue
va Bpehouue ato didotnua.

Eikdva 6.20
Ot pdoeg g ZeAqvng dnwg Ti¢ PAEmoupe and m M.

{ Eixéva 6.21
Sxnuatiki avanapdotaon me kAewng eArvng.
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OTO KEVO 300.000 km/s

orto Siapavr 125.000 km/s

Eikéva 6.22

H tayutnra dddoons tou gwrds eivar dtagopetikri ae didgpopa

Slagavr UNKG. ZTo kevd elvat n peyaAutepn.

122

Evid upia ékhewPn ZeArjvng eivat opatry and SAoug Toug KaToi-
Koug &vog nuopaipiou g Mg mou €xouv BERata vixra, a
€khewyn HAlou eival opaty and katoikouq pag oAU HIKpig TepLo-
XNg g Mg.

Taxutnta 816600n¢ ToUu PwWTOC

e ua kartatyida BAEMEIG MPWTA TNV aoTean Kat PeTd amd
Ayo akoug n Bpovty. daivetal 6Tt To pwg POAvel oe oéva oxe-
ddv ap€owg, evw o0 Nxog pe kdmowa kabuotépnon. Mnopeig va
oupniepdvelg 0Tt To pwg dladidetal oAU ypnyopdtepa and Tov
Axo. Mpdyuatt, apxikd and acTPOVOWIKEG TAPATNPENOELS, TIPOE-
Kupe OTL TO QWG TIOU EKTIEUTIOUV TA oUpdvia owuata dev ¢Bda-
vel akaplaia otn m. ZTn Ouveéxela oL EMIOTNHOVEG UE aKPLBeiq
enfyeleq petprioelg dlamiotwoav Tl PECA OTO Kevd KAl Katd
MPooéyylon otov aépa To pwg dladidetal pe taxutnta 300.000
km/s.

l16oo peydAn eivar n taxutnta tou Qwtog; Kat' apxniv eival
nepinou 1.000.000 gop€q peyalUtepn and tnv taxytnta did-
doong Tou nfixou otov aépa. ‘Eva autokivnto KivoUuevo ouve-
XWG He 170 km/h 6a xpelwaldtav yia va dlavioel v amno-
otaon I'mg-HAlou mepimou 100 xpdvia. To ¢wg diaviel Tnv
{dla andéotaon oe 8 Aentd mepinou. Tnv andotaon 'Mg-ZeAn-
vng tn dlaviel nepinou oe 1 deutepdiento. To pwg dev dla-
di{detal pe v dla Taxutnrta oe OAa Ta dtagavry UAIKA. Me
™™ MeyaAltepn taxutnta dwadidetar oto kevd 1 TOvV agpa
(elkéva 6.22).

‘Etot mpokurrel 6t n taxUtnta didadoong Tou  pwtdg OTo yua-
A elvat 200.000 km/s. Ztnv ewkéva 6.22 @aivovtal oxnuatikd ot
TaxUTNTeg TOU QWTOG o dldpopa UNIKA.

H taxutnta tou QwTtdg oto kevd sival n peyaAltepn taxutnta
nou unopel va napatnpenbeil otov kéopo. Eivar peyalutepn and
Vv Ttaxytnta mou Kiveltal onolodnnote owpa f dladidetal omot-
odnimoTe KUUA. AKOPN Kal To TaxUtepo dlactnuomAolo Kiveital
TOAU 1o apyd and 10 pwg.

Xpnowlorolivrag v tepdotia Taxumra diddoong Tou pwTtog
€XOULE ETIVONOEL M MOVAdA WETPNONG ACTPIKWY AMOOTACEWV.
MNa nmapddetypa, T0 Pwg XpPeldletal nepimou Téooepa xpovia yia
va ¢Bdoel ot M and tov actépa A Ttou Kevraupou (tov TAn-
Ol€0TEPO OE Hag aotépa mou eival apdpolog pe tov ‘HAo). Aépe,
Aowrdv, 61t o aotépag A Tou Kevraupou améxel t€ooegpa €1n
PwTtog and eudg.

‘ETOoq @WTOG €ivar n améoracn mou diavuel To pwg ot €va
€T10G.
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\)oIKﬁ
8" kai AcTtpovopia kai Maénuarika

‘Eva aoTépi yevviéral

OL unepkawvopavelq aotépeq (super nova) eival aotépla mou ekprjyvuvtat. Ot
TIOOOTNTEG NG EVEPYELAG TIOU EKMEUTOUV KaTd TNV €kpn&n Touqg elval TepAoTIEG.
‘Eva peydho pépog tng mapandvw evépyelag eival gwtevn.

H ¢wtewvdmra Twv napandvw actépwv eival Katd SloekAaToppUpla PpopEg
peyahUtepn and autr evdg ouvnblopévou aoteplol. I autd to Adyo Kdmot-
oL and Toug umepkavoPavelg aotépeg yivovtal yla ukpd xpovikd ddommua
opatoi pe yupvd pdtt mapdio mou Bpiokovtal oAU pakpld. Ot Teheutaiot dUo
urepkavopaveiq mou mapatnpriénkav arnd tn I pe yupvo pdt rjtav To 1604
kal To 1987. =t dmAavry pwToypapia delxvetal o vuxtepvdg oupavog mpLv
Kal HETA TNV mapatrpnon Tou unepkawvopavouq. H andéortaon tou mapand-
vw aoteplold amd tn yn eivar 169.000 €tn ewtdg. Ma va kataAdpoupe TG00

Makpld eivat To aotépt and T M petarpénoupe TNV napandvw andéotacn o PETPA.
To Ta&idL Tou Pwtdg and To actépt om M dapkel xpovikd didomua t=170.000 €m 1

350 nuép 24H 3.600s

t = 169.000 &% S0 s h

H t=533-10"s

H andéotaon mou diaviet eiva: Ax =c-t=3-10° g-5,33~10‘2 s=~16-10"m

Mmopelg va ouY®QIVELS TV TAQUTAVM OTGOTOON: O) e TN OLAUETEO TOU MALOXOU Nag

ovoTipoTog; B) ne ™ OLdueTEo TOv YaAaElo Hog;

Mrmopelg va OUUTTEQAVELS OV O TTAEOITTAV® VITEQRULVOPOVIS lval 0To yahaEia uag;

H apxn tou €AGxXioTtou Xpovou

Mropouue va epunvevoouue ylati To pwg dtadidetat eubuypauua
UEoa Oe €va OUOYEVEG UEOO;

To 1650 o MAANoG pabnuatikég MeEp vre depud (Fermat) (1601-
1665) npdtelve €vav an\d TPOTO e TOV OTO(0 UMOPOUE va TIPo-
BA€noupe TNV mopeia dlddoong Tou Pwtdg o KABe TEep(TWOoN.
O O®epud datunwoe v €€Ag npdtaon: O6Tav 1o Ppwg d1adide-
Tal and éva onpeio o éva AAlo akoloubei Tnv mMopeia yia TV
omoia amaiteital o eAdxIoTog XPOvog.

H npdtaon autr] ovopddetal apxr) Tou eAdxIoTou Xpdvou 1 apxn
Tou ®epud. Otav €vag odnydg Blddetal va mdel o KAMOLO TPOo-
oploud dev erAéyel Tn dladpour) UE TO MIKPOTEPO MPNKOG aANG
ekelvn otnv omoia umopel va kivnBel pe ™ peyalltepn taxut-
Ta ano@eUyovtag TO CUVWOTIOUOS, TNV Kakry Katdotaorn Ttou odo-
OTPWHATOG K.ATt. Me Mapduolo TPOMO CUUTEPIPEPETAL KAl TO PWG.
O xpdvog mou anaiteital yia va dadobel and éva onueio oe éva
dM\o eEaptdral Téoo and To PAkog NG dtadpoung 6co kat amnd
Tnv Taxutnta pe v ornoia dwadidetat.

2e €va OpoYevEGQ UNKO To pwg dladidetal pe otabepn taxutn-
Ta. Ze auth v mepimtwon n dadpour| Tou anattel Tov eAdxL-
o010 Xpdvo eival autr) pe Tto eANdxloTo pRkog, dnAadr n eubu-
YPaUMN (ekéva. 6.23). Qote, olupwva pe TNV apxr Tou eAdxt-
OToU XPOvou, oe KABe ouoloyevég UANIKO PECO TO Qwg dladidetal
eubuypappua.

‘Otav n B€on Qg MNyNg Tou GWTOG KAl TOU TapatnenT) aAAd-
Eouv apolBaia, Téte AOYWw TNG APXAG TOU eAAXIOTOU XPAVoU TO Pws
dladidetal avriotpopa akoloubBwvtag TAAL TV (dla dladpoun).

—

\\olKn'
8" ka1 MewpeTpia

Eixdva 6.23
Apx) ™S yewpeTpiag kar pwg
Kard v nopela tou otov agpa 10 wg, yia va pedoel and m
PAOYa TOU KeploU 0TO LATL [ag, 6a akoAoudrioet ™ GUVTOud-
epn dladpoun.
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10.

» Xpnoigomoinoe Kai epApPOOE TIG €VVOIEG TTOU £HAOEG:

2upnApwoe TIG AEEelg mou Aeimouv amd To MAPAKATW KE(UEVO £TOL WOTE Ol MPOTACELG TIOU TIPOKUTITOUV
va elval emotnuovikd opBEq:

a. BAénoupe €va avtikeipevo dtav ............... TO orolo TpogpxeTal and autd el0ENBEL OTA ................ pag.
Téte TO0 QWg dleyelpel TA ............. kUTtTapa kat n d€yepon autr) PETABIBAZETAL OTOV ...oooeeeenvnnne... .
‘Eva avtikelpuevo propel va ekméumel To Blo0 pwg ondte ovoudletat ............. | va EMAVEKMEUTEL TO
QWG TIOU QTAVEL 0 AUTO OTIOTE OVOPACETAL ..ovvvvveveeveeveeee

B. To WG eival MO HOPPN eevveeeeeneennee H pwtewvn evépyela LETAPEPETAL ATIO TA ..eoenveeenenee. Kdbe pwtd-
VIO UETAPEPEL .vvvvvreieanienneen noodTNTA eVEPYELAG. TO ..vcevveeennnnns TOU eKTeunépevou pwtog kabopi-
Cetal and TNV evépyela Twv PwToviwv amnd ta omoia aroteAe(tal.

Y. Méoa oe kdBe ouoyevEG UNKO TO QWG JlAdIBETAL ...uvvvveveeenees Ektég amd v UAn 1o ¢wg dladide-
Tal Kat oTo .......... Ta owpata péoa ota ormola dladidetal To WS TA OVOUAIOUME .................. Avtl-

B€Twg Ta owuara péoa ota omoia dev dladideTal To PwG, TA OVOUATOULE ...............

2e Toleg 1} og mola amnd TIG eMOUEVEG TPOTACEIS TO TEPLEXOPEVO TOUG elval €MOTNUOVIKA opBd; BAE-
ToUE €éva avTIKE(evo dTav: a) TO AVTIKE(UEVO eKTEUMEL WG, B) TO aAvTIKE(Nevo QwTleTal and PwTELN
myn, Y) ewg and 1o avilke(uevo ¢tdvel ota PATtia pag.

Na xapaktnpioelq pe X TIG MPOTACELG TWV OMolwv TO TEePLEXOUEVO elval emOTNUOVIKA 0pBd kat pe A
QUTEG TIOU TO TIEPLEXOMEVO TOUG elval €TLOTNHOVIKA AavBaouévo.

a. ‘Eva owpa mou ekméumnel wg eival pwTeLvr] Tnyn.

B. Ze kABe pwTelV] TINY) KATIOLA LOPYY) EVEPYELAG METATPEMETAL O PWTELVN.

Y. Mévo ta oteped owpata Urnopouv va eKMEUMOUV Gwg OTav AroKTHooUV UWnAr Beppuokpaaia.

3. 'Eva owua, yla va ekméuyel pwg, MPEMeL va €xel UPnAry Beppokpaaia.

Na meplypdyelg Ti§ UETATPOTEG EVEPYELQG TIOU cupBaivouv: a) 0’ €vav NAEKTPIKS AQUITTHPA TIOU GWTO-
BoAel, B) oe éva avaupévo kepl, y) dtav To NAAKd Gwg TMEPTEL MAvw ota UANa Twv dévipwy, d) otav
TO NMAKS QWG TIPOOTIITTEL 0TO CUAAEKTN TOUu nAlakoU Bepuocipwva, €) dtav Gwg TPOOTITTEL 0 €va
OKTWVOUETPO.

Ta&véunoe ta MapakdTw owpaTa oe auTéPwTa Kal eTepdpwta: a) ‘HAlog, B) ZeAnvn, y) Auyepvég (TAa-
g Appoditn), 3) MoUAa (aoTePlondg), €) avauuévo kepl.

Katdta&e ta mapakdtw owpata oe diagavr), nudagavr, adlagavr): vepd, agpag, YUahi, EUNo, yaha-
KTOXPWHO TCAUL, GAOUMIVOXAPTO, XAPT(, PWTOYPAPIKO OINU, EYXPWHO TTAML.

Méte kat yati oxnuartifetal n okig;

2e nolwa ¢don Bpioketar n ZeArjvn otav €xoupe €kAewpn HAlou; Yrmootmpl&e tnv dmoyr] cou oxedldlo-
VTaGg KATAAANAO OXrjua.

ZTnv elkdva TIOU MAPLOTAVETAL OTO JMAAvVO oxrua va JelEelg '@"‘*------.. ZeAfvn

TIG TIEPLOXEG OKIAG-TIapacKIdg. Mol Bpioketal €vag yrwog mapa- "\", 4 “"":—;.J{:-"'_a
ENTg étav mapampesl pia oAkr K Wia ek ékAewn HAL- ",’ \_ A
ou avtiogTotxa. ‘HA10g

Na xapaktnpioelq pe = TI§ TPOTACEIG TWV OTO(WV TO TIEPLEXD-
Mevo eival emotnuovikd opBd Kat pe A autég Tou TO TEPLEXOUEVO TOUG elval €mIOTNUOVIKA AavBacouEévo.

a. H okid oxnuatiCetat otnv kateuBuvon QwTEVAG TINYNG QVTIKEUEVOU TIPOG TNV TIAEUPA TOU QVTIKELUE-
VOou.

B. H mapaokid opeiletal oto yeyovdg OTL To pwg dev dladidetal eublypapuua péoa otov agpa.
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Y. EkdnAwvetal pia EkAelPn ZeAjvng oe kKdBe oeAnviakd KUKAO.

d. Zmn ddpkela pag EkAeyng n I, n Zehkrjvn kat o ‘HAlog Bpiokovratl otnv Bla eubeia.

EQApHOOE TIC YVWOEIC OOU Kal YPAYE TEKHNPIWHEVEG ATTAVTHOEIG OTIC EPWTHOEIG TTOU OKOAOuBoUv:

11. H Zehjvn eival autépwto 1| eTepdPwto owpa; Na altiohoyroelg tnv andvinor oou.

12. Mnopelg va g&nynoelg yiati n AdBa evég neatoteiou eival opatr) akdun kat tn vixIa;

13. Towa eival n kipla QuUOKA PwTevr) TNy ya ™ '; Na avapEpelq TPeElg TEXVNTEG PWTEWVEG TINYEG TIOU
XPNOLOTOloUNE TUVHBWG.

14. Xpnowomnowwvtag To HOVIEAD TWV PWTEIVWV AKTIVWV AMEKOVIOE TOV TPOTO UE Tov omoio BAEMeELg T ZeAn-
vn.

15. BAémoupe éva avappévo kepl oto okoTddl emedn eival pla ewtewv mnyn. MNwg uropoupe Aowmdv va dou-
pe €va ofnouévo Kepl;

16. Mg darotwvoupe OTL To Pwg dadidetal oto kevd; ZupBaivel To Blo kal Ye Tov X0;

17. Na mepiypdyelg €va @avopevo pe TO Omolo va UMopelq va cupmepdvelg 0Tt n taxutnta diddoong Tou
Axou elval MoAU pikpdtepn amd v taxutnta dddoong Tou PwTog.

18. Me Bdon v apxnf Tou eAdxlotou Xpovou, Tpoomddnoe va €EnNynoelg ylati o€ ouoyevr) HEoa TO WG
dladidetal eubuypapua.

Aoknoeig

1.

duoiki kal MFewpeTpia: Mowa ywvia mpénel va oxnuatilouv ol NAIOKEG aKTi-
VEG HUE TO OpPLZOVTIO €MiMedo WOTE TO UNKOG TNG OKIAG €vog avBpwrou oTo
€dapog va eival (oo pe to UYog Tou;

S 2. 3Tn SmAavA elkéva va OXedIA0EIlC TN OKA

Tou MoAuBlou mou dnuioupyeital mdvw otnv

086vn amd ™ PAdya Tou keplou. Na uro-

Aoyioelg 1o p€yebog NG OKIAg av yvwpilelg

‘ OTL TO koG Tou MOAUBLOU eival 15 cm Kat
n andotaor) Tou and T QASdya 20 cm. H oB6dvn €xel TomobetnBel oe

5 anéotaon 50 cm and T eAdya Tou Keplou.

duoiki kai FewpeTpia: Av To UKOG TNG OKIAG Tou JEvTpou NG SInAa-
viig elkévag eival To 1/3 Tou UYouqg Tou, umopelq va Bpelqg méoo eivat
TO UYogq Tou Ktnpiou av yvwpilelg OTL To PAKOG TNG OKlAg Tou eivatl 18
m; Mmnopelq va okepBeiq kat va meplypdyelg pe molo tpodmo o Eparo-
06évng umoAdyloe to UYog Tng mupapidag g Atyurttou e tn Borbela
TOU urikoug G okldg evdg paBdlou;

YrioAdyloe 10 XpOvo Tou xpeldletal To pwg yla va ¢bdoel and Tov
‘HAlo otn ' av yvwpilelg étL n andotaon Mg-HAlou eival 1.500.000.000
km.

O MAoUtwvag eival o O AMOPAKPUOUEVOG TAQVATNG TOU NAlakoU pag ouotriuarog. To ¢wg tou HAlou
®Bdvel oe autdv 5,5 Wpeg amd Tn OTLyUr TOU EKMEUTETAL. XPNOLIOMOLWVTAg autd ta dedopéva va uro-
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Noyioelg nv amndotaon tou MAoUtwva amd tov ‘HAlo. Mmnopelq va ekTiuAoelg T SIAUETPO TOu NnAlakou
Hag OoUOTAUATOG;

O A tou Kevraupou 1y o eyyutarog tou Kevrtalpou eival o aotépag o onoiog Bplokeral mMAnoléotepa mpog
TO NAlaKS pag cuompua. To ewg yia va ¢edoel and tov A Tou Kevraupou ot ' xpeldletal 4,5 €. a)
Me Bdon autd To dedopévo UMoAdYloe Tnv amdotaon Tou A tou Kevtaldpou amd t . B) Mnopeig va
eKTIUNOELG TIO0EQ POPEG elval peyaAUtepn autr n andotacn amnd Tn JSAPETPO Tou NAaKoU Pag OUoTh-
parog; Aidetat dtt n TaxUtnta tou ewtdg sivar 3- 108 m/s.

Tn vixra g 23ng PeBpouapiou Tou 1987 o aotpovdpog ‘lav ZEATov pwToypdPloe pe Tn Bor|Bela tou
TnAeokoTiou Tou TNV ékpnén evog dotpou. To dotpo autd PBplokdtav 169.000 €t ewTdg pakpld amd TN
M. Mowa xpovoloyia cuvéBn n €kpnén; Eivat duvatdv moMd amd ta aogtépla mou PA€noupe 10 Bpddu
otov évaotpo oupavd va €xouv Kataotpagel apkeTd xpdvia TPV KAl va pnv urltdpxouv TAEov; ALTIONG-
ynoe tnv droyr] gou.

Q

Q

a

a

Qa

NMEPIAHWH

BA€moupe €va avrikeipevo Otav gwg Tou TPogpxeTal and autd ¢Odoel ota pdrtia pag, dleyelpel Ta ortl-
K& kUtTapa kat n diéyepon petaBiBactel otov eykEPalo.

Ta avrtikelpeva ta BAEnoupe elte emnedn ta Ola eival ewtelveg mnyEeg, dnAadn ekmMEUMOUV pwg, ondte Ta
ovopdloupe autdpwta, eite eneldn ewtiovral and AMNEG PWTEWVEG TNYEG, ondte TA OVOUAlouue eTeEPO-
PWTa.

To pwg petapépel evépyela. H evépyela mou PETAPEPEL TO PWG OVOUAZETAL PWTELVY EVEPYELD N ormola
artotelel edIkr TepimTwon g evépyelag aktivoBoiiag. ‘ETol n wTelvr evépyela onwg KABe pop®r| evEp-
velag elval duvatdv va petaoxnuatiodel oe ANAeG pHopPEG. H pwTelvr evépyela PETAPEPETAL amd TA PwTO-
via. Kdbe pwtdévio PeTapEPEL pia KaBoplopévn ToadtnTa eVEPYELAG.

dwTtelvry My} ovopddetal €va owua 1] U0 CUOKEUN] TIOU EKMEPTMEL PWG. & KABe QwTelvy TMyn kdmola
MOP®Y] EVEPYELAG WETATPEMETAL O PUWTELVY.

2e KABe opoyevEG UAIKO To pwg dladidetal eubuypapupa. 2To Kevd Kal otov agpa to ¢wg dlaviel 300.000
X\opeTpa To deutepdiernto. H taxutta diddoong Tou pwTtég dlagépel and UNKS Og UNIKO.

Ta owuara péoa ota omoia dadidetal To Pwg Ta ovopdloupe dlagavr). Ta cwpata péoa and ta omnoia
dev dladidetal To pwg Ta ovoudloupe adlapavr. Zwuara niow and Ta omnoia dev dlakpivoupe kabapd ta
avTike{yeva Ta ovopdloupe NUdlapavi.

H okid evdg owpatog oxnuatifetal oTig TmePLoxEq ekelveq dmou dev POBAVOUV Ol AKTIVEG TIOU TIPOEPXOVTAl
arndé TN QWTELWV TNyr, ylati otnv mnopeia toug TapeUBANeTal €va adlapaveég owpa. H dnuoupyia g
OKI4g eival armotéAeoua TG eubuypapung dlddoong Tou PpwTog.

BAZIKOIlI OPOI
dwg dwtevy NN TaxUtnta Tou PWTOG
dwtevry evépyela Alagavr, nudlapavr, adlagavr) cwuata 2KId
dwtdvio
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ANAKAAZH TOY oQTO2

TO 9QZ ENIZTPE®EI

MoMEG popE€q PAETOUNE EIKOVEG QVTIKEUEVWV TIOU OXNuatio-
vial oe €vav Kabp€@tn 1 otn Aela emgpdvela Tou vepou (ewdva
7.1). O avBpwrnog avtikploe yla MPWIN Gopd 1o TMPOcWNd Tou
otnV Npeun eredvela tou vepoul. 2Tn ZUPo o€ TAPOUG NG VEO-
MOIKNG emoxng (3000 m.X.) Bpédnkav Tnyavéoxnua mriAlva okeln
nou meavév xpnolgornoolvtav wg kabpépteg. Ot KATOKOL TOu
vnolou tornoBeTouaav vepd péoa oe auTd kal kabBpegtifovtav otnv
Apeun erpdveld tou. Metalkoil kaBpEpteqg (ouvrnbwg amd xah-

K8) XPnoworombnkav yla mpwtn Gopd KAatd Tnv €noxn Tou XaA-
) ) Ewova 7.1 ) KoU (3000-1000 T.X.) (eikdva 7.2). Me évav KaBpéptn eival Suva-
Orav n emgpdvela tou vepou eiva TeAelws Aela, Tdte n ewwova

Tou avTikelévou elvar kabapn. Otav n emgdvela eivar Tapay- TOV va aMdgoupe TV Kateubuvon piag d€oung pwtog.
uéwn, n ewova yiverar GoAn.

7.1 AvakAaon Tou QwTog

2T0 KeQAAalo 6 eidape OTL €va eTEPOPWTO AVTIKElEVO YiveTal
opatd dtav To PWTIOOUME Kal €va PEPOG TOU PWTOG TIOU TEPTEL
TAvw TOU EMAVEKTEUTETAL Kal POdvel oTo PATL PaG.

Ta dUo mapandvw @awvépeva ouvdgovtal otevd HETAEU Toug:
oe kdBe mepimtwon to Pwg dladidetal pé€oa oe €va OMOYEVEQ
péoo (ouvrBwg Tov a€pa), ouvavtd TNV ermPpAveld evog QVTIKEL-
pévou kal aA\dlel kateuBuvon mapauévovtag péoa oto (Blo péoo.
‘Otav 10 WG CUVAVTHOEI TV EMPAVEIA EVOG CWHATOG Kal aAAd-
Ee1 dieubuvon d1ddoong mapapévovrag péoa oTo idlo dlaPpaveg
UAIKG, Aépe om avakAdrai.

Eikéva 7.2
(@) Ot dvBpwrot apxikd kaBpeptiloviav otnv ripeun empdvela
Tou vepou. (B) XdAkwog kaBpéptng tou 2.500 rX.
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Karontpikn avdkAaon

Mia oAU Aemt] pwTtewvr] d€oun (OTwg 1 d€oun Aéllep TG EKO-
vag 7.3) Tou MEPTEL OtV ermpdvela evog KaBPEPTN, PETA TNV
avdkAaon, akohouBel pa evieAwqg kaboplopévn dleubuvan. Autd
1o e{doq avdkhaong To ovopdloupe KATOTITPIKH avakAaon.

Mdte yiverat katontpikyy avdkAaon;

Mia moAU Aemtry QwTelvr] JEOUN TNV TMAPLOTAVOULE HE TIAPAA-
AnAeg aktivegq. Otav n d€oun MPEOOTIMTEL O€ [ia EMUPAVELD TIOU
elvat Aela, onwg n empdvela evdg petdMou, Téte OAeq oL ava-
kAwpeveq aktiveg €xouv tnv Bla katelBbuvon (ekdéva 7.4). '’ autd
ol KaBpépteg (kdtorTpa) dlaB€touv €va Aemtd oTpwua apyupou
To orolo avakAd 1o pwg. Katd Toug L.oToplkoUg XpOvoug oL UETAA-
Akol kaBpépteg ATav ouvnbwg and xaAkd 1§ dpyupo. To 190 alw-
va o Fd\\og @uaolkég Poukw emvonoe PEBODO eTKAAUYNG Yua-
ANoU pe dpyupo, oty ormoia Baocifetal n kataokeun Twv ouy-
XPOVWV KaBpepTtwyv. EmdIWEN Twv oUyXpovwv KATAOKEUAOTWV
elval oL elkdveqg nou oxnuatifovral and Toug KaBPEPTEG va eival
600 1O duvatdv TIO CAPE(G KAl EUKPLVE(G.

Motot kavdveg mpoadiopilouv ™ dlevbuvon diadoong g ava-
KAWUEVNG OE0UNG TOU QWTOG OTNV KATOMTPIKY) avdkAQor;

Me Tnv melpapatikr) didtagn mou anelkovidetal otnv ekéva 7.5
propoUpe va TapatnErjooupe Tn AETT d€0uUn GWTOG TIOU TPOo-
omintel oe  éva onuelo Tou KABPEPTN, KABWG KAl TNV AVAKAW-
Mevn, Kal va oxedlAooupe TIG avtioTolxeq aktiveg. H aktiva mou
npoorinrtel Kat n eubeia n ormoia eivar KABetn oTOV KABPEPTN,
oto onuelo mpdomtwong, oxnuatiCouv pla ywvia mou tnv ovoud-
Coupe ywvia mpoonTwong (fi). Avtiotolxa n kdBetn kKal n ava-
KAWUEVN akTiva oxnuatifouv pia dMn ywvia mou tnv ovoudlou-
pe ywvia avakhaong (4). Omowa kat va eivar n diedbuvon Tng
TPOOTIMTOUCAG AKTIVag MopoUpe va JlamoTwooupe OTL:

1. n mpoomi{mrouca, N avakKAWUEVN akTiva Kat 1n kdbetn eubeia
endvw otov KaBp€Ptn (oto onueio mpdomrwong) Bpiokovral
oTo (dl0 enimedo (eikéva 7.5).

2. n ywvia mpéomntwong (fi) eival ion pe T ywvia avakhaong ()
(ewdva 7.5):

(f=(@)

Ot npotdoelg (1) kat (2) ovopdZovral VOPOL TNG KATOTITPIKNG
avAak\aong tou Qwtoq.

AlGxuon

‘Otav pla moAU Aertr Qwtewvr) déoun ouvavtd €va Aeukd QUA-
Ao xapT{, dev prnopoupe va dlakpivoupe avakAwpevn dEoun. Ta
avtikelpeva dev kabpe@tiCovtal mdvw oe autd. Amd To xapti To
Pwqg dladidetal mpog kABe kateuBuvon (ekdéva 7.60). e KABe
Tétola avaloyn meplmtwon AEue OTL To pwg dlaxgeTal kal To avti-
otolxo €idoq avdkhaong 1o ovoupdloupe didxuon. Aldxuon oup-
Baivel étav n emgpdvela ou ouvavtd 1o ewg sival Tpaxtd, onwg

—

_A

Eixova 7.3
H déoun Aéillep avakAdrar and to eninedo kdromrpo.

Eikéva 7.4
Ot mpooninrouoeq napdMnAeg aktiveg mapauévouv mapdinAeg
Kat peta ™y avdkAaon.

Eikéva 7.5
Ax: n aktiva nou mpooninter, Ap: n aktiva mou avakAdtat,
ywvia modorwong, a: n ywvia avdkAaons.
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(a) Tou xapTiou. Adyw Tng dldxuong propoulpe va BAEMOUUE TA AVTL-
kelueva étav ewrtifovral, va mapatneoule TNV UPr Kal To Xpw-
Ma Toug Kal va ta dlakpivoupe amd to TePLBANOV Toug. Tnv npe-
pa oe €va dwudtio uropel va umdpyxel pwg xwpiq autd va ewti-
Cetal areubeiag and tov NAo. To pwg Tou NAlou dlaxéetal arnd
Ta pépla Tou agpa Kal elo€pyeTal oTo dwUdTLo.

Natl pa tpaxid erupdvela dlaxeet 0 Pwg;

MmiopoUpe va umnoBg€ooupe OTL Ha TPaxld empdvela anoTeAel-
‘ (B) Tal and TMOANOUG UIKPOOKOTIKOUG KABPEPTEG e Tuxaioug MPo-
oavatoAlopoug (elkdva 7.6B). Ze KABe UIKPOOKOTIKG KABpEPTn TO
Pw¢ ugloTaral KatomTplky avdkAaon. Emedr éuwg ol PIKpooKo-
Tukol KaBpEPTeg €xouv TUXAOUG TIPOCAVATOALOMOUG, Ol AVAKAW-
peveg amd autoUuq akTiveq pag TapdAANAng TmpooTimroucag
d€oung €xouv Tuxaieq JdleuBuvoelg. Emopévwg n Aemtry d€oun
PWTOG META TNV avdkAaor] Tng otnv Tpaxld erpdvela diaxgetal
npog kd&be kateuBuvon.

Eixdva 7.6
(a) H déaun Aéilep dtaokopmiletar mdvw oty ToaxId empavela.
(B) Ot napdMnAeg aktives petd v avdkAaon amoktouv dlago-
PETIKEG KATEUBUVOEL.

\)ou(n'
8" kal MewpeTpia

Avdkhaon kai apxr Tou eAdyioTou Xpovou

Ot vépol TnGg avdkhaong propoulv va gpunveubolv pe Tnv apxn Tou eAdxioTou
xpovou. Mpdyuatt otnv mepimTwon Tou To pwe dladideTal 0e OUOYEVEG UAIKO N
TaxUtntd Tou Ba eivat otabepr]. Emopévwg n dadpour) Tou anaitel Tov eAdxL-
oTO0 XPOvo eival autr) Tou €xel To eNdXIOTO UNKOG. TN dmAavr ewdva €xoupe
oxedldoel Tubaveég mopeieg dlddoong Tou wTdg and To AQUITiPa oTov KaBpg-
PN Kat and Tov KABPEPTN OTo UATL. AV LETPNOOUME TO UKOG KABe Sladpoung,
dlarotwvoupe OtL n dladpoun) He To MKPOTEPO HRKog elvat n evdidpeon. ZUp-
Pwva pe TV apxn Tou eAdxloTou xpdvou, To pwg Ba akoloubrioel katd t did-
doon Tou auth T dladpopur]. MnopoUpe emiong va PETPYOOUKE TIG YWVIEG TIPO-
omtwong kal avdkhaong kat va enaknbelooupe OtL eival {oeq.

Ot nopeles MM kat MM dev akorouBouv o
XPNOOTOIOVTAg TNV ApXY] TOU EAAXIOTOU XPOVOU UMOPOUNE va anodel§OupE ToV  vduo e katomtpikic avdkAaong. H mopeia AM
VOO TNG KATOMTPIKNG avAakAaong; aKoAouBel 1o VAo S katomtpkri avdkAaons.
To urikog e teAeutalag elvat pikpdtepo and o

ApXIKG SIOTUTIWVOUNE TO £PWTNHA HE aKP{BEld KAl TAPNVELD XPNOLLOTIOIHVTAG S T

™M YAwooa Twv MaénpaTtikwv.

MaénuaTiki diatinwon: Avalntouue €va onueio A Tou va avikel oto emninedo
(k@tortrpo) €trol wote Tto prkog AA+AM va eival To eAdxioto duvaro.

An6deiEn: Bplokw to onueio M, ouppetpikd Tou M wg Mpog To emimedo. Zuv-
Oéw 10 My pe to A, n eubela M;A ouvavtd To eninedo oto A. To A eivat to
{ntolpevo onueio.

Mpdaypatt: AM=AM; enopévwg NAA+AM=AA+AM, 1} AA+AM=M;A. Mpénel va aro-
Sel&w otL To MA elvat To eAdxioto prikog. AapBdvw éva Ttuxaio onueio A, oto
eninedo. Oa anodelEw ot AA;+A;M>MA.

AM=AM; § ANA+AM=AA;+A;M,, duwg Tapatnpwvtag To oxXNUa Kat yvwpio-
vtaq 6Tt peta&u duo onuelwv o ouvtopdTepog dpduog elvat To eubUypaUUo TUNA-
Ma mou Ta ouvdéel oupmepaivoupe Ot AA;+AM>MA, dnhadr n dadpoun
AA+AM eival n eNdxiotn duvath Kat eMopévwg To Gwg, kabwg diadidetal and 1o A oto M péow Tou katdmrpou, Ba
OlENBeL and To A. Mapatnpwvtag To OXNHA KATAAYOUME OTO CUMMEPAOTUA OTL N ywvia ﬁ=8=\?=d, dnhadn fi=4a.

MeTtappdaloupe 1o cupmépacpa otn yAwooa tnGg Puoikhig: H ywvia mpdomrtwong eival {on pe T ywvia avdkAaong.
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7.2 EIkOveq Ot KaBPEPTES: €idwWAa

ToroBémoe €va TPLAVTAPUANO PrpooTd amd €vav KaBpéptn.
Mapatnpeig va oxnuatietal n elkéva tou oe autdv. H ewdva
evog avTlKelpévou Tou oxnuatiCetat and €vav Kabp€gptn (KAto-
Tpo) ovopdZetal eidwAo.

Mw¢ uropouue va mpoodiopicouue T0 €id0G, TN B€on Kal 10
UEYEBOG eVOG eldwAou;

Me éva tCau oxnuatiCoupe 10 el@wAo evdg KkePOU. ZNUELW-
voupe Tn B€om Tou eldwhou and ™V AAAN peptd tou tlauou. Me
€va UTTOOEKANETPO PETPALE TA HEYEDN KePLOU Kal edWAOU, KABWG
Kal TI§ anooTdoelg Toug and To T¢aut (eikdva 7.7). AlamoTwvouue
OTL 1o eldwAo €xel 1o Blo p€yebog pe to Kepil. Emiong n amd-
otaon HeTa&l Tou keploU Kal Tou Tlapou eival {on pe tnv and-
otaon HeTa&l Tou eldwAou Kat Tou Tlapiou.

Eikéva 7.7
Mooadioptouds e Béang Tou eldwAou o eninedo kabpép.

Enineéol KOaOPEPTEC

Mw¢ oxnuartiCetar o elOwWA0 €VOG QVTIKEUEVOU;

‘ONeg oL pwTelvég aktiveg Tou mpogpxovral and to onueio A
TOU QVTIKELEVOU QAVAKAWDVTAL OTOV EMMED0 KABPEPTN Kal AN~
Couv kateuBbuvon (eikéva 7.8). Ot MPOEKTATELG TOUG OUVAVTWVTAL
oto onueio E. 210 pdtt tou mapatnpenty ¢rdvouv kdroleg and
TIG avakAwpeveg aktiveg. O avBpwrivog eykEPalog Tou eival
ouvnBlopévog otnv eubuypapun dladoon Tou pwTtog TpPoeKTelvel
auTég TIQ aktiveg eubUypaupa Kat Torobetel To eldwAo oto onueio ) E{“é"“ 8
Toung toug. To amotéAeopa eival ot o mapatneEng BAEMeL éva (,)‘ MPOEKTA0EIG T/ QVOKNUEVSY QTEVGY OKTVWY TIOU Tipo-

goxovrat and 1o A téuvovtat oto E.

owtelvé onuelo E niow and v empdvela tou kabpéptn. To E

Tou elval To onuelo TopRG TwV TPOEKTATEWY OAWV TWV AVAKAW-
Mevwyv akTivwv Tou mpoépyovral and Tto onueio A kal aroteAel
TO eldwAo Tou A. KdBe eidwAo mou oxnuatifetar and TG mpoe-
KTAOoEIG aVAKAWUEVWY aKTivwv ovopdletal ¢pavraoTike. Ta eidw-
Aa Tou oxnuatiCouv ol eminedol KaBpPEPTeg elval MAvToTe Pavta-
OTIKA.

MW uropouue va npoodlopioouue ™ BEon tou edwAou oe vav
EMnedo KaBPEPTN;

lNa va npoodlopifoupe T B€on Tou edwAou, Ba epapudoou-
e TOUG VOPOUG TNG KATOTITPLKAG avAkAaong. @ewpoupe dUo akti-
veq Tou Eekwvouv amd to A. Tnv Al ou avakAwpevn MO (ekéd-
va 7.8) ¢Bdvel oto pdtt pag kat v AB mou eival kdBetn otov
KaBpPEPTN Kal avakAdrat oty ©a dlevbuvon. ZUPwva e TO
vépo g avdkAaong n ywvia npdéomtwong ft eival {on e ™ ywvia

Eikéva 7.9
avdkAaong 4. Xpnouomolvtag Ti§ YV®oelg pag and m Mewue- Kar To 8¢&i yiverar apiotepd!
Tpia ouykpivoupe Ta tpiywva ABI kat EBI (sikdva 7.8). Supme-  Av tonobenjoouge mv maAdun tou deglou pag xepiou amévavt

Kkat napdMnAa and éva eninedo kaBpéptn, T0 eldwAo mou mpo-

paivoupe OtL ABIM=EBI" kat dpa AB=EB. lpokurrel, €MOUEVWG, LR , )
KUnTeL elvat 1o aplotepd pag xépL.

01l oe évav eminedo kabBpéptn n andotacn kKdbe onueiou Tou
eldWAoU amnd Tov KabpéPtn eival {on pe Tnv andéotaon kdbe onueli-
OU TOU QVTIKEEVOU amd Tov KaBpEptn. Anhadn To eldwAo eival
OUMMETPIKO TOU QVTIKELEVOU WG TIPOG TOV KABPEPTN Kal EMOUE-
vwg 1o eldwAo eival 0o oe p€yebog pe TO QvTIKEEVO.
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Eikdva 7.10
Ao €idn kaunUAwv kabpeptwv: (a) kuptds, (B) koikog.

Eixova 7.1
H ermpdvela pag yplotouyewidrikng undAag eivat évag opaipr-
KOG KaBPEPTNG.

Eixdva 7.12
Kévtpo K, kipta eotla E, omtkdg dfovag KE, aktiva kaumuAd-
™nTag, 0Tlaky andotaom.

132

Kaununol KaBpEPtee

2tV kalnuepwvy {wr) dev xpnoudomoloupye povov eminedoug
KaBPEPTEG ANA Kal kauruAouq. KaumuAol KaBp€pteq undpyouv
ota autokivnta, oTig dlacTaupwaoelg Twv dPOUWV K.d.

KaumuAhog KaBp€ptng eival n €OwTEPIK KAl N €EWTEPIKN €TL-
pdvela evdg KaloyuaAhlopévou koutaAhloU. Otav n avakAaoTikhA
erm@dvela eivar KaunmuAn mPog Ta HECA, OTWG TN ECWTEPIKY ETlL-
pdvela Tou KoutaAlou, Tov kaBpé@tn Tov ovoudloupe Koiko. Otav
elval KaumuAn mpog ta €Ew, OMwg n eEWTEPLKN EMPAVELd TOU
KoutaAloU, Tov ovoudloupe Kuptd (elkdva 7.10).

Zoaipikoi KaBpEPTeC. Eotia PAIPIKWY KOBPEPTWYV.

‘Otav n avakAaoTiky erpavela evog kaBpéetn eival THAUA Plag
opaipag, o KaBpEPTng ovopdletal opalplkdg. ‘Evag opalpikdg
kaBp€ptng unopel va elval koihog 1 Kuptdg (ewdva 7.11).

Mwe avdBet n ddda katd tnv TeAETH ™S aPng ™G OAUUTTILAKIG
PAOYag;

dwtelvég aktiveg MAPAANAeG HETAEU TOUug (MG Ol akTiveg
TOU NAlakoU ¢wTdg), META TNV avdkAaor toug emdvw oe Koo
KaBpéptn, ouykAivouv oe éva onuelo (ewdva 7.12). Av n d4da
ToroBeBel oe autd to onueio, Téte avdpel

AVTIOETWG QWTEIVEG akTiveg TTAPAAMNAEG HETAEU TOUG, META TNV
avdkhaon Toug emdvw oe KUPTO KABPEPTN, amokAivouv. Ot mpo-
€KTAOELG TOUG OUYKAivouv oe €va onueio miow amd tov Kabpé-
QTN (edva 7.12).

To onuelo E oto omoio ouykAivouv ol avakAwpeveg aktiveg 1
Ol TIPOEKTACEL] TOUG TO OvouAloupe KUpla €0Tia TOu Koihou 1
TOU KUPTOU KaBPEPTN avtioTolxa.

e éva opalplkd KaBpEPTn To Kévtpo K g opaipag ovoud-
Cetal KEVTPO TOUu KABPEQPTN kal n aktiva g opaipag ovoudle-
Tal aktiva KaumuAdtnTag kat oupPoAiCetar pe R. Tnv eubeia KE
TIOU OUVOEEL TO KEVTPO TOU KABPEPTN e TNV KUpla eoTia TNV ovo-
paloupe KUplo d&ova. To onueio tourig O tou Kuplou dEova pe
TOV KABPEPTN ovouddeTal Kopupry Tou Katdmrpou. Tnv andota-
on EO tng kiUpwag eotiag amd tnv Kopudpr Tou KABPEPTN TNV
ovoudloupe eotiaky andotaon kat oupBoAiletal pe f. Mevikd yla
éva oQalplkd KaBp€ptn oxlel: R=2-1.

Mwq uropoudue va epunveUCOUUE TN CUUMEPIPOPA TWV oQalpl-
KWV KaBpepTwv;

Kd&be opaipikry emupdvela (emopévwg Kal évag oalplkdg Kabpé-
PTNG) MnopoUpe va Bewpricoupe OtTL amnoteleital and UIKPEG erti-
nedeq empdveleg TouU eival KABeTeq 0NV aKTiva TG oPaipag oto
avtiotolxo onuelo. Emopévwg kdBe QWTEVY] AKTiva TIOU TPOOTII-
nitel oe éva onuelo opalpikol KABPEPTN avakAdrtal KatomTpikd
(eldéva 7.12). Me ) BonBela g Mewpetpiag amodekvietal OtL
PWTEVEG aKTiveG TIAPAANNAEG TIPOG ToV KUPLO AEova avakAwvTal
€TOL WOTE Ol AVAKAWWEVEG AKTIVEG 1] Ol TIPOEKTACELG TOUG VA TIEP-
vouv arnd v Kupla eotia Tou KaBpE€Pptn.
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JUppwva pPe TV apxn tTng aviiotpopng mopeiag Tou ewTtog,
otav QwTtelvég akTiveq dl€pyovtal amd tnv eotia evdg Koilou
KaBpE@Tn, HeETA TNV avdkAaor toug, dladidovtal mapdAAnAa peta-
EU Toug (elkdva 7.13).

Me autd tov Tpdmo dnuioupyoUpe TMAPAAANAN déoun PwTtog
otoug TPoROoAelg Twv autoKvTwy, BedTpwy, KEVIPpWV dlackéda-
ong, ynrédwv K.d4.

ontiko nedio

OrTikd medlo plag ouokeung OVopAdeTal TO TUAMA TOU XWPEOU
Tou uropouUpe va douue pe Tn Poribela TnG OUOKEUNG.

Ta dpla tou orttikoU mediou evdg KaBpéptn opllovtal amd TIq
pwtelvég aktiveg Tou, dtav avakAwvTal ota dkpa Tou Kabpéptn,
@Bdvouv oto pdtt pag. Emopévwg, ya va Bpoupe To orrikd medio
evloG KABPEPTN, EVWVOUUE TO PATL HAG HE TA dKpa Tou KABPEPTN
Kal Bewpwvtag autd Ta TUAMATA WG PWTEWEG aktiveq Bplokoupe
TIg avak\wpeveg. H meploxry mou opiletal and autéqg TG avakAw-
Jeveg aktiveg kal Tov kaBpéptn eival To orrikd nedio (ekdva 7.14).

2TOUG KUPTOUG KABPEPTEG |ia TAPAANAN d€oun, HETA TNV avd-
kAaor Tng, arokAivel. Emopévwg, étav to pdtl pag Bpioketal otnv
(dla andotaon and éva KupTtd Kat €vav emninmedo KaBpeptn dlwv
dlaotdoewy, To omTikG medio Tou kuptoU eival peyaAltepo amd
TO avtiotolo Tou eminedou. TETOLOUG KABPEPTES XPENOLUOTIOLOU-
Je oTa autokivnTa, ot dlacTaupwaoelg Twv OPOUWVY Kal OTIG UTie-
payopéqg (eikdva 7.15).

—

{ Eixéva 7.13
H avrioTpopn mopeia Tou PwTog
H avtiotpogpn mopeia tou pwtdg oe éva koo kabpspm.

{ Eixdva 7.14
Ontixd medlo emimedou Kat KUpToU 0palptkoU KaBpgpT.

Eixéva 7.15
NeUpuvan Tou omTikou mediou ue TN XPrion KUpToU KaBpéptn.
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KA

(]
Y kai kabnuepivy {wny kai Texvohoyia

D

Eyypapn kai avdyvwon evég onTtikoU diokou (CD)

H kataokeur) twv omTikv dlokwv (oUunukvav Siokwv,
compact disc, CD) mpokdheoe emavdoTaon OTO XWPO TNG
£YYPAPNG Kal TNG avanapaywyng uag minpogopiag eite
aut elval éva POUCIKO KOUUATL £(TE I KIVNUATOYPAPLKY)
Tawia elte MAnpoopieg Tou arnobnkevovtal Kat yivovtat avtl-
keipevo emneepyaoiaq oTov NAEKTPOVIKS UTIOAOYLOTY).

O ormrikdg diokog amoteAeltal and Tpia PUAA JLAPOPETIKWV
UAIKWV: TO TIAQOTIKG UMOOTPWHA, TO OTPWUA avAKAQoNG Kal To
TIPOOTATEUTIKO PUANO. ZTO TAACTIKG UTIOOTPWHA UTIAPXOUV OXE-
Jdv mEvTe SIOEKATOUMUPLA HIKPOOKOTIKEG KOWNOTNTEG KAl TIPO-
eEox€q. OL PoeEox€g KaAUTTToVTAL arnd TO OTPWHA avAKAAoNG.
Mvwpilelg 6tL n MAnpogopia oe pa YneLaky eyypagr arnote-
Aeftal and ouvduaopouq Twv Yneiwv 0 kat 1. H ouokeury Tou
orttikoU d{okou ekTEUMeL pia S€oun AéGep Tou avakAdral povo
oTIG POEEOXEG Kal amoppopdral and TG KOWGTNTEG.

Kd&Be avdkhaon avtiototxel oto 1 kat kdbe anoppdPnaon oTo
0. ‘Etol pa mAnpogopia kataypdeetal wg ouvduaouog Kol-
AOTNTWV Kal TPOEEOXWV Kal PETAPPAZETAL e TNV TIAPATIAV®

oUuBaon og YNeLaKS KWIIKA.

Emeldr ol ortikol diokol dev ¢pBeipovral eUKOAA KAl TEPIEXOUV HEYANO OYKO TIANPOGOPLWY, N XPNoM Toug €xel avoi&el
VEEG TIPOOTITIKEG OTO XWPEO TWV NAEKTPOVIKWV UTTOAOYLOTWV.

Eikova 7.16

Avdkhaon yapaktnptotikav aktivwy (a) kolho kat (B) kupto kdro-

TTpo.

MpocdiopIoudc eIBWAOU O KOIAOUG Kal KUPTOUG
KaOpEPTEC

Mw¢ oxnuartiCetat 1o eldwAo evog avTikeEvou Mavw o’ éva ogal-

PLKO KABPEPTN;

Mvwpifovtag nMwg avakA@vTal ol aktiveg oe éva Kolho 1 KupTd

KaBPEPTn Hropouue va oxedldooupe Kal va Bpoupe tn B€on tou
eldwAou KABe onpuelou evdg avrikelévou oe €va Kolho 1 KupTtd
oQalplké kaBpéetn, epapudlovrtag TPelg arnAols Kavoveg:

1.

Aktiva MapdAnAn mpog to kUplo d&ova Tou KaBPEQTN, WETd
Vv avdkAaon g, autn 1} n MPoékTaor] Tng dépxeTal arnd v
kUpla eotia Tou E (ekdéva 7.16q,B).

. Avtiotpogpa n aktiva mou di€pxetal and Tnv eotia, PETA TNV

avdkhaon g, Yivetal mapdAAnAn mpog tov kUplo d&ova (elkd-
va 7.16a,B).

H tou Twv dU0 avakKAWUEVWY CAKTIVWV TIOU TIPOEpXovTal ard
TO (Blo onueio mpoodlopilel kal To eldwAo Tou onueiou.

. To eidwAo evdqg onueiou mou Bpioketal mdvw otov KUplo &go-

va Bploketal eniong otov kUplo d&ova. To eldwAo evdg avtl-
kelwévou mou elval kdBeto otov kUplo d&ova eival kat autd
K@Beto oToV KUplo A&ova.

EidwAa o0 KOINOUG KOBPEPTEC

Ze andotaon peyalutepn and Tnv aktiva kaprnuldtntag R Koi-

AOU KaBpEpTn Tomobetoupe éva GwTelVd avTikelpevo, ya napd-
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delypa éva kepl. TomoBetoUue pnpootd and Tov KaBp€etn, o€
KATAANAN andotaon and autdv, pia oBdvn. Mapatnpolue ot
ndvw e autr oxnuatifetal eukplvwg To edwAo Tou keplou. ‘Eva
T€Tolo eldwAO ovoudleTal TIPAYHATIKO kal propel va oxnuatiotel
(MpoPAnBel) kal oe a 066vn TMPORBOANG 1 OTO QNI AG PWTO-
YPAPIKAG unxavig (eikéva 7.17a). To mpaypatikd eidwAo oxnua-
TiCeTal and T1g dleq TIq aktiveg kal OxL amd TIG TIPOEKTATELG TOUG
(ewéva 7.17B).

FPadIKOC NPOCGSIOPICUOE TOU EISWAOU

To &ldwAo elval duvatdv va mpoadloploTel YPAPIKA e XENoN
Twv Kavévwv 1, 2 kat 3. And onuelo A TOU QVTIKEUEVOU PEPOU-
He pwtewvry aktiva AB mapdAnAn mpog tov kupto d&ova. H ava-
KA@pevn diépxetat and v kupla eotia. And To (dlo onueio pépou-
pe aktiva Al ou di€pxetal and tnv kupla eotia. H avakAopevn
elval mapdAAnAn npog Tov KUplo d€ova. Ot dUo aVaKAWUEVEG OKTI-
veq TéUvovtal oto A’ Tou elval to €idwAo Tou A. Apou TO avTl-
kelpevo elval kdBeto otov KUplo d&ova kal 1o eidwAd Tou Ba eival
emniong kdbeto. And 1o A’ PE€pw KABETN TPog To KUpPLO A&ova: Tnv
A'A’.Mpokurttel TeEAlkd 61l To eldwho elval mpaypatikd, avte-
OTPAUMEVO Kal UKPOTEPO amd To avTikeluevo (eikdva 7.17R).

(a)

(B) AVTIKEIHEVO

MAnodovtag To avtikeipevo otov KABPEPTn To eldwAo peya-
AWvel kal aropakpuvetal andé autdv. Otav to avtikelpevo Bpebel
METAEU TNG KUpPlag €0T(AG KAl TOU KEVIPOU, TO eldwAo oxnuati-
Cetal miow and 1o avTike(pevo, eival MPAYHATIKO KAl pHeyaAUTEPO
andé autd (eikdva 7.18).

MAnowdlovtag akdun TePLOoOTEPO TO QVTIKE(UEVO TIPOG TOV
KaBp€ptn mapatnpolpe OTL o€ a oplopévn Béon elval aduvato
va Tpofdloupe To edwAo otnv 0Bdvn. e autr) Tn B€on Bpi-
oKetal N eotia TOU KABPEPTN.

Av mAnoldooupe akéua TeEPLOOOTEQO TO QAVTIKEIMEVO TIPOG TOV
KaBpEé@tn, pnopouue va dlakpivoupe 1o eldwWAO TOUu HdVOV KOL-
Tdlovtag p€oa o’ autdv (eikdva 7.19a). To eidwlo eival mA€ov
(PaAvTaoTIKG. Zxnuatifetal miow and tov KaBp€Ptn Kal amd TIQ
TIPOEKTACELG TWV avakAWPevwv akTivwy. Eilval emniong peyallte-
po and To avrikeiyevo kal opBd (eikdva 7.19).

Eikéva 7.19 »
(@) Eidwho og koo kabpépm aviikeluévou mou Bploketal oe andotaon ukpdtepn g f. (8) Mpa-
QKOG mPo0dIoplauds Tou eldwAou. To eldwho oxnuariletal and Tiq MEOEKTATES Twy akTivwy: elvat
OaVTaoTIKG.

—

Eixéva 7.17
(a) Edwho o Koilo KaBPEPTN avTikewévou mou Ppioketat oe
andotaon peyaAutepn ™ R. (B) Mpapwkds mpoadioplouds Tou
eldwAou.

{ Eixdva 7.18
(a) Eidwho oe koido kaBpEPTn avtikewévou mou BoiokeTal peta-
&0 kévipou kaumuAdtrag kat eotiag. (B) Mpagikdg mpoadiopt-
ouég  Tou eldwAou.

eidwAo
A B

AVTIKEIHEVO
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Eikdva 7.20
(a) Edwho o€ Kkupté KaBpéptn.
(8) Mpapikdg mpoodloplopds Tou edwAou oe KUPTG KABPEPTN.

Eikéva 7.21
IMooadioptopds edwAou ae Koiko kabpépt.

Eikéva 7.22
Mpoodloptopds edwAou o€ KUPTG KaBPEPTN.
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EidwAa 0 KUPTOUG KOOPEPTEC

Me mapdpolo Tpdmo darmotwvoupe OTL 0 €vav KupTd Kabpég-
@Tn TO eldwAo eival mdvrtote HikpdTEPO amd TO avTtikeipevo, 6pOlo
Kal QavtaoTiké (sikéva 7.20a,B).

E&icwon twVv oQaIPIKOV KABPEDTWV

MrniopoUdue va npoodioploouue avaAutikd tn 6€on kat 10 €(d0G
TOU €dWAou og €va oQalplké KABPEQPTN;

211G elkoveq 7.21, 7.22 naplotdvetal To eidwho P’'Q’ evdg avri-
keyévou PQ oe évav koiho 1) kuptd KaBPEPTN avtioTolxa. Zup-
BoAiCoupe pe p Kal p’ TI§ AMOOTACEL] TOU avtikelévou PQ kal
Tou edwAou P'Q’ and v kopuer) O Tou Katdrrpou kat pe f v
€0TIaKN andéotaon.

Zuupaon npooruwv

Mpokeluévou va mpoodlopiocoupe ahkyeBplkd Tn 6€on kKal TO
€{dog Tou eldwAou Ba mpénel va kabopiooupe Tov TPOMO e ToV
oroio Ba mpoodlopiloupe Ta MPOONUA TWV AMOOTACEWV ATO TNV
KOPUPN TOU KABPEPTN Tou eldwWAOU (EIKOvEG 7.21, 7.22). ZUPPW-
voupe 61t Ta mpdonua Twv arnootdoewv and 1o O SAwv Twv
onueiwv Tou Bpiokovtal urpootd and tov KabpE€Pptn va eival Oeti-
Kd, evwy autd Twv onuelwv mou Bpiokovral miow and Tov Kabpg-
@™ va elvat apvnrikd. Ztov Tivaka 7.1 ¢aivovtatr ta mpdonua
TWV anootdoewv yla Toug kolhoug kal Kuptouq kaBpépteg. To
MUMKOG TOU avTIKELEVOU €XEL TTAVTA BETIKO PAONUO, EVQW TOU EI0W-
Aou €xel BeTikd dtav eivar opBd kat apvntikd détav eival avre-
OTPAMMEVO.

NINAKAZ 7.1

ZYMBAZEIZ TlA TA NPOZHMA KATA THN E®APMOrH
THZ EZIZQZHZ TON KAGPEO®TON

Koilog kabpéptng f Betko
Kuptdg kabpéptng f apvniké
Mpayuatikd avrikeipevo-eldwho p, p’ BeTIKO
Oavraotikd edwho p’ apvnTIKO

Me Bdomn Toug vOUOUG TNG KATOTITPIKNG avdkAaong unopel va
artodetytel OTL loxUel n oxéon:

—+—=% (7.1)

AnAadn wa e&iowon mou ouvdéel TIG AMooTdoelg p KAl p’ He
Vv €0tk andotaon f Tou katdémrpou.

Meygeuvon

OewpnoTe €va YPAUUIKO avTiKe(uevo, yia Tapddetypa éva kepl
TIoU oxXNuatifel oe kaBPEPTN €va Ypauukd edwlo. Meyébuvon
m ovoudZetal To mnAlko Tou prkoug tou ewdwiou (P'Q’) mpog To
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MAKOG Tou avTikeevou (PQ): m = % H pey€6uvon ouvdgetal
ME TIG aMOOTACELG QVTIKEUEVOU Kal EWOWAOU WE Tn OXEon:
(PVQV) p!
m=-——=-"— 7.2
PQ) p 72

>tnv e&iowon (7.2) To apvnTikd Tpdonuo Tibetal £€Tol Wote va
TipokUTTEL BeTIKA HeYEBuUvon étav To ldwAo eival opBS kat apvn-
Tk 6tav 1o eldwAo elvar avreotpappévo. Ma napddelypa, oe
éva enimedo kdtomTpo To p elval Betikd kal To p’ elval apvnTikd

— ApaoTtnpidoTnra

KaBpépTteg Kai €idwAa

» Kpdtnoe éva koiho KaBp€Ptn pe TEVIW-
HEVo TO XEpL kal Koita&e 1o eldwWAS oou.

» Mowa eivat n 6€on Tou eldwAou; Mnpoaotd
N miow and Tov KABPEPTN;

» Metakivnoe apyd Tov KaBp€ptn mpog To
npéownd cou. Mwg petaBdMetal n B€on
Kal To €(dog Tou eldwWAoU;

» EnavdAaBe Tt dadikaocia yia éva Kuptd
KaBPEPTN.

(pavtaoTikd eldwAo). Ta pérpa Twv p kat p’ elval (oa (ekéva

7.7). Apa n pey€buvon mpokurrel BeTik Kal {on pe 1, dnAadn
To eldwho eival 0pBS Kal (0o pe TO avTikeipevo.

Zuvdudlovtag TIg eElowoelg (7.1) kat (7.2) kat Aaupdavovtag umd-
yn TI§ oupBdoelg yia Ta MPdoNua, propoUpe va Tpoadloploou-
pe avaAuTikd tn B€on, To €ldog kal To Péyebog Tou eldwAou evédg
QVTIKEIUEVOU TIOU PBpIlOKETAl O OUYKEKPLUEVN amdotaon arnod
OUYKEKPLEVO OPAIPIKO KABPEPTN.

Mapasdeiyua 7.1

MpaypaTtiké €idwAo amd Koilo KabpEpTn

Aou KaBpEptn. H aktiva KaumuAdtTag Tou Kabpéptn eivat 20 cm. a) Na

Avtike{uevo AA, prikoug 2 cm tomoBeteital dnwg deixvetal otnv eikéva 7.17 oe andoraon 30 cm and tnv kopupr)] O Koi-

urtoAoytotel n andéotaon and v kopuer O

TOU KaBpEPTN Tou oxnuartiletal To £BwAo Tou avtikelpévou. B) Na mpoodloplobolv To €(80G Kal TO UKOG TOU EI3WAOU.

Baoikn e&iowon

1,1 1+, 1 1 1 P I N B §
p p f n (+30cm) p’' (+10cm) n p’ 10cm 30cm n p’

=+

Brijpa 2: Metappdlw to amnotéAeopa otn yAwooa g Puolkig

Brijpa 2: Metappdlw To amnotéAeopa otn yAwooa g Puoikig

AA, (UQKOG avTlKEWEVOU)= +2 cm p’ (améotaon eWdwAou) o (AA) o’
n p _ A ; a = me—_ B
p (amootaon avrikelpevou)= +30 cm A'A’; (uKog edwAou) p p f AA, p
R (aktiva kapmuAdmrag= +20 cm
Auon
a) Bipa 1: Epapudlw T Baoikéq eElowaoelg
— Ynohoy(lw v eotiakr) andotaon f R=2:f 1 f=g N f= +20cm i f=+10 cm.

— Epapudlw tov TUMO TwV KATOMTPWY KAl UTIOAOY((w Tnv amdotacn Tou eldWAoU amd TNV Kopuen:

2
30cm

N p’=+15 cm.

To p’ eival BeTikd, dnAadr) To €idwAo eival mMPaAyHaTIKO Kal oxnuatiletar oe améoracn 15 cm and TV KOPUPY TOU

KATOTTPOU.

B) Bripa 1: Epapudlw t Baoikr| eEiwoon Kat mpoodlopilw Tn ¢Uon Tou eWBWAOU Kal TO PAKOG TOU m = P N m= +;(5) em
, 1 (AA) . 1_AAL P reuem
]']m=___ m=—— r] —_= nAA1——1

2 AA, 2  +2cm

H peyéBuvon eivar apvntikr, dnAadn to eidwAo eival avreoTpappévo. To PNKOG TOU EIBWAOU TIPOKUTTTEL ApVNTIKG £PO-
oov auTd elval QVTECTPAUUEVO.
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» Xpnoigomoinoe kai epAPPOOE TIG £VVOIEG TTOU £UAOEG:

1. ZupgnAnpwoe TIg AéEelg Tou Aelmouv amnd To MAPAKATW KE(eVO €T0L WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV
va eival emotnpovika opBEg:

a.

Otav T0 WG ouvavtnoel TNV empavela evog oWPaTog kKat aAd&el kateuBuvon dladoong Tapapévo-
vtag UEoa oTo (B10 dlaPaveég UNKO, AEUE OTL .oooovvvvveeeeeenne,

. Otav petd Vv avdkAaon pia Aert) QwTewvry dEoUn akoAouBel uia eviehwq kaboplouévn dlelbuvon,

aut) N QVAKAQOT AEYETAL  .ooveeiiiiiiiiieee e Otav 10 pwG PeTd TNV avdkAaor] Tou Oe Jia Erl-
pdvela dadidetal mpog kABe kateuBuvom, AEpe OTL ................. KAl TO €idoq autd TG avdkAaong To
OVOUALOUE .....cooeveeene

. Twvia mpdéomwong eivat n ywvia mou oxnuatidetat and TNV .............cc.. KAL TNV ceveeeeeennns oto onueio

npéomtwong. Fwvia avdkAaong eivat n ywvia mou oxnuatiCetar PETAEU NG .oooovevneene. Kal g
........................ H mpoomintouca QwTtelvr) akTiva, N ................ KAl N KABeT 0oTo onuelo mpdMTWoNG
Bplokovral oto B0 ................ H ywvia nmpdomtwong eivat  ............... ME TN YOVIA oo

. Ta eldwha mou oxnuatifouv ot eminmedol KABPEPTEG VAL ....vvvveervreiineennenn, H andotaon tou edwAou

ard évav emninedo Kabpgp eivat ............. pe TNV andoTtaor Tou AvTIKEWEVoU and Tov KaBpggptn. Emi-
ong To eldwAo eivat ........ oe u€yebog pe To avrikelpevo. Ouwg n aplotepr] MAEUPA TOU QVTIKELWEVOU
elKoviCeTal oMV ..o, TIAEUPA TOU .o kaL avriotpopa.

. dwtewvég aktiveq TapdAAnAeq peTa&U TOug, META TNV avAkAAOT Toug emdvw Ot Koo KaBp€gptn,

..................... oe éva onuelo. AvTIOETwg QWTEIVEG aKTIveG TMAPANANAEG HETAEU TOug, META TNV avAkAa-
01} TOUG EMAVW O KUPTO KABPEPTN, .vvvevveeeennnnnes OL TIPOEKTATELG TOUG .o oe éva onueio
niow amnd tov KaBPEPtn. To onuelo oTto omolo CUYKAIVOUV Ol QVAKAWUEVEG AKTIVEG 1] OL TIPOEKTATELG
TOUG TO OVOMACOUME ...ovvveernennes Tou Kofhou 1} Tou KuptoU KaBpEPTn avtiotolxa. Tnv amdéotacn Tng
kUplag eotiag amd TNV KOPUPI| TOU KABPEPTN TNV OVOUALOUME .......coeccennee. anéotaon Kat OupBoAi-
(€51 (o LU VIS

» Epdppooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWUEVEG ATMAVTHOEIQ YIa TIG EPWTHOEIG TTOU AKOAOUBOUV:

2. Tatl Ta ypdupata unpootd oe oplopéva acbevopdpa oxfiuata eival «avd-
od0»;

3. To pdtL Tou TapatneENt mou Bpioke-
Tal otn 6€on M kKottdlel Tov KABPEPTN.
Mola 1} moleg and TG apldunuéveg KAp-
Teq uropel va det péoa and Tov Kabpé-
e,

4. O vépog g avdkAaong loxuel otn didxuon tou ewtog; O vdpog g
avdkhaong loxuel otoug ogalplkolsg Kabpépteg; Mmnopelq va attiolo-
YAOeIg TNV andvinor] oou Kataokeudlovtag To KATAAANAO oxriua;

5. Tatl yropeic va dlaBdoelg eukoldtepa éva BIBAo Tou omoiou ol oelideqg eival Tpaxiég kat oxt Aeleg Kau
OTINTIVEG;

6. Ze éva erutpanéllo poAdL TomobEoe Toug delkTteq Tou €TOl WOTe va delxvouv ewid akplBwg. Torobs-
TNoe TO POASL UMPOOCTA Oe €vav eminmedo KABPEPTN. AMEIKOVIoE e dUO amAd oxnuata mdvw o€ pia oeli-
da xapti To POASL kal TO eldwWAS Tou. KOye pe to YaAidL Tig duo ewkdveg. Mnopeig va tautioelg to eldw-
A0 LE TO avTIKE(UEVO PeTATOT(OVIAG Ta 1] MEPLOTPEPOVTAG Ta, XWPI(g OUwG va Ta OnKWoelg and Tn oeli-
oq;
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ONON.GWAKSO

1.

Mwa QwTtevr) d€oun TPooTiTTel e évav emimedo KABPEPTN Ue ywvia 45° wg mMpog Tnv KABetn: a) Mowa
elvat n T ™g ywviag avdkhaong; B) Mowa eivat n T Tng ywviag mou oxnuatiel n avakAwuevn pe
TNV mpoominrouoa;

dwg and éva pakpvé dotpo Tpoonintel oe €vav Koo KaBpEptn Tou €xel akTiva kaprmuldtmrag 150 cm.
2e mola andéotacn and To KATOTTPOo oxnuatileTal To €(dwAo Tou AoTPOU;

Ol n\lakég aktiveg mpooTintouv o €vav Kolho KaBpE€ptn omndte oxnuatiletal To eldwAo Tou nAlou oe
andéotaon 3 cm and 1o kdrorrpo. ‘Eva avtikeipevo UYoug 24 mm Ttorobeteital oe andoraon 12 cm and
To Kdtorrpo: a) Mdon eival n eotiakr andotaon tou KaBpEptn; B) Mpoodidploe YpaPkd To £BwAO TOU
QVTIKEEVOU. Y) Xpnotgomowwvtag Tnv e&owon Twv kabpeptwv va Bpelg ) B€on otnv omoia oxnuatile-
Tal To €ldwAo kal va umoAoyioelg To UYPog Tou.

‘Evag odovtiatpog xpnotdomnolel €va KO Kolho KaBpEptn pe aktiva kapmuAdtntag 40 mm yia va evro-
nioel pa ko\dtnTa oto ddvtL evég aoBevouqg. Av kpatdel To kdtortpo oe andéotacn 16 mm and to dovTl,
nola eival n pey€uvon Tou eBWAOU TIOU TIPOKUTTTEL;

NEPIAHWH

Otav 10 Qwg ouvavtioel TNV em@pdvela evog owpatog kat aAldEel dievBuvon dlddoong mapapévovtag
péoa oto (Blo dapavég UNKO, Aépe OtL avakAdrat. ‘Otav n erugdvela eivat Aeia ol avakAWPeveg aktiveg
éxouv Tnv Bla kateuBuvon, evw dtav eival Tpaxtd €xouv Tuxaia. v mPWTN MepiMTwon n avdkAaon ovo-
MAleTal KAToMTPIKY, evw otn deutepn didxuon.

Néuol TG KaATOTTPLIKAG avAkAaong Tou GwTdg: a) H mpoomimrouoa, n avakAwuevn aktiva kat n KABetn
eubela emdvw otov kKaBpéptn (oto onuelo mpdomtwong) Bplokovral oto Blo enimedo. B) H ywvia mpd-
omtwong eivatl {on pe ™ ywvia avdkhaong: fi=a.

EidwAo ovopdletal n elkdva evOog avTKEPNEVOU TIou oxnuatiletal and €vav Kabpéetn (kdatorrtpo). Mpay-
paTiké ovoudletal To €(dwWA0 ToU oxnuatifetal and TIG AVAKAWUEVEG AKTIVEG, eVW (PAVTAOTIKO autd Tou
oxnuatiCetal and TG TPOEKTACELG TOUG.

To eldwho Tou oxnuartifetar amd évav emninedo KABPEPTN elval GavTaoTikd Kal CUUMETPIKO TOU QVTIKEL-
MEVOU WG TPOG TOV KABPEQPTN.

Yrnidpyxouv dUo €(dn KAUMUAWV KABPEPTWY, 0 KUPTOG Kal 0 Koihog. To €(d0og Tou eldWAOU TOU oxXnUaTile-
Tat and évav kuptd Kabpéptn eival mdvrote PIKPATEPO amnd To avTikeluevo, dpblo kal pavtaoTikd. To eldw-
A0 Tou oxnuatiCel évag kKoihog KaBPEPTNG eEapTtdral amd Tn OXETIK BE0n Tou avTkelévou and v Kupla
eotia Tou.

OmrTikd medlo plag oUoKeung ovopdletal To TUAMA TOU XWPEOU Tou uropoUpe va doUpe pe Tn Borbela
NG OUOKEUNG.

BAZIKOI OPOI
AvdakAaon Kuptdg kat kolhog kabBpéptng Axtiva kaprnuAdtntag
Katomtplkry avakAaon Kuplog d&Eovag Mpayuatikd Kal GavtaoTtikd eidwAo
Aldxuon Kupla eotia Meyg€Buvon

Eninedog kabp€ptng
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8.1

Aid6Aaon Tou QPWTOG

H 6d\acoa 1) n ruoiva gaivovral mo pnxég ar’ éco eivar otnv
npaypatikdtnta. To pooBublopévo koutdAl @aivetar va Auyilel
oty emgpdvela Tou vepou (ewkdva. 8.1). Mwg Ba umopouocaue va
gpunvevoouuE TIG nApAndvw rapatnproe;

lMa va meptypdyoupe pavopeva onwg Ta mapandvw otn YAWo-
oa TG duokng Ba peletriooupe Twg dladidetal pa Aertrr) d€oun
Pwtég Otav mepvd and €va dapaveég cwpa oe AAo, yla mapd-
delypa and tov aépa oTo vepd 1 OTO YUAAL

To pwc uéoa otnv UAn: &1G6Aacn

Av mapatnperooupe TPOoeKTIKA Tn dlddoon plag Aemtig d€oung
PwTlg and Tov a€pa OTO YUAA(, dlamotwvoupe OtL €va HEPOG
and To pwg TNG TpoaTminToucag d€oung avakAdral Kat éva uépog
elo€pXeTal O0TO YUOAl akohoubwvtag dlapopeTikr) dleubuvon and
NV npooTintouca (eikdva 8.2). To Blo gawvduevo mapatnpoupe
étav pwg dladidetal and Tov agpa oTo vepd Kal Ot KABe dla-
PavEG oWHQ.

MNvwpiCoupe 6Tt N Taxymrta Tou PwTdg 0To vePd, 0To YUAAl K.q.
elval pikpdtepn and v Taxumtd Tou otov aépa. Aéue Ot autd
Ta UAIKA (YuaAi, vepd) elval ommik@ mukvéTepa amd Tov aépa.
Otav 10 pwg mepvd and éva dagavég UNké oe éva dA\o dla-
Pavég UNIKO, oto omolo dladidetal pe dlagopeTiky TaxutnTta, n
dlelBbuvon d1adoong Tou al\ddel. Autd To Qavopevo ovopddetal
81d6Aaon. 1o 50 kepdhaio eidaue o1l To S0 cupPaivel Kal pe
éva unxavikd kKupa otav rnepvd and éva Yoo oe AAOo oTo oroio
dladidetal pe dlaPopeTikn TaxUutnta. AnAadr) To WG Kal Ta Unxa-
VIKA KUpata dlabAwvral.

lMNa va peletriooupe 10 Pawvdpevo tng didBAaong opifoupe
ywvia npdormrwong (), onwg Kal oTnv avdkAaon, Kat T ywvia
dLabAaong (8) mou oxnuatifetar and Ty aktiva mou SlaBAdTal Kat
Vv KABetn otnv ergpdvela npdortwong (eikéva 8.2). Mrnopoulpe
va enainbelooupe TELPAUATIKA OTL KATd TN dldBAaon Tou QwTtog
Ikavortolouvtal ol akélouBot véuoL:

a. H mpooninrouca aktiva, n dlabAwpevn kal n eubeia mou eivat
K&Betn otV erpdvela emaenig Twv U0 UAIKWV Kal Tepvd and
To onuelo mpdomtwong Bpiokovrtal oto Blo emnimedo (ewdva
8.2).

—

Eikéva 8.1
To KoutdAl paivetal va kaurretal kabwg Bubiletat oto vepo.

Eikéva 8.2
() H mpooninrouoa déoun maplotdvetat e ™y Kitpwn aktiva.
(8) H avarkhwuevn we ™y npdown. (y) H dabAduevn e v pmhe.
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Eikéva 8.3
H ourewn déoun dladidetat and o vepd (omTikd MukveTePo)
otov aépa (omtikd apaidtepo). Eva pépog e déoung StabAd-
TaL kat éva dMo ugiotatar avdkiaon.

Eikéva 8.4
To pwg xpetaletat Atyétepo xpovo va @Bdoel and to Ydot aTo
udtt akoAouBwvrag mv tebAaouévn dladpoun and 6,T mv eudu-
YPauun.

aépag

VEPO

Eikdva 8.5
Je peyaAUtepn ywvia mpdomtwong aviiotolxel Kat eyaAutepn
ywvia id6Aaong.

142

B. Otav 10 Pwg Mepvd and €va dlapavég owua oe AANNO OTITIKA
nukvoTepo (6nwg dtav mepvd and Tov agpa oto YUaA(), tote

n yovia dd6raong (§) sivar ukpdtepn ané T ywvia mpo-

omtwong (f)) (ewdva 8.2). AvriBeta dtav 10 Pwg mepvd amnd

éva omTika TUkvOTEPO Oe €va Oormikd apaldtepo HECO, Yla
napddelyua and to vepd otov agpa, 1 SlabAwpevn aktiva aro-

MakpUvetal and TNV KABetn otnv emgpdveld, dnAadr n ywvia

ddbAaong eivat peyalltepn and ) ywvia nmpdormtwong (EKo-

va 8.3).

BéBaia didbAaon (aAAayr} otn dlevBuvon diddoong) cuppaivet
Mévov étav n ywvia npdortwong eivat un undevikr. ‘Otav n ywvia
npdortwong ooutal Ye undév, dnAadr dtav n d€oun Tou PwTog
npoorinrtel kKABeTa otnv empdvela, Téte N ywvia didOAaong Loou-
Tal eniong pe To Undév. To Qwg Tepvd oto AAMo Héoo, ald
ouvexiCel va dladidetal oy Bla dlevbuvon (eikdva 8.3).

AIG6AAoN Kal apxn Ttou EAAGXIOTOU XpOvou

>tnv avdkAaon eidape OtL oL vouol TG Uropouv va epun-
veutoUv XpnoLldomownvtag Tnv apx Tou eAdxiotou Xxpovou.
2V meplmtwon aut) 1o pwg dladideTal oe OUOYEVEQ UAIKO
pe Tnv Bla taxumta. H dladpouny mou arattel Tov eAdx1oTo
XPOvo elval autr] pe To eAAXIOTO UAKOG.

Otav 10 pwg dadidetal and €va UANKO oe AA\O Kal OTo
deUTeEPO UAIKO N TaxUTtnTd Tou eival dlapopeTikn art’ 6,TL ivat
OTO TPWTO, TATE 0 XPOvog diddoong dev eEaptdral uévo ard
TO UNKOG TNG dladpoung aAAd katl and Tnv TaxUtnta. & autr
v meplmtwon 10 ewg dev dladidetal eubUypaupa. AKOAOU-
Bel TeOAaopévn nopeia dlavuovtag peyalutepn dladpopur] oTo
UNIKS OTou 1 TaxUtnTtd Tou elval peyaAutepn, wote va ¢od-
OEL OTOV TIPOOPLONO TOU OTOV €AAXIOTO XPOVo (ekdva 8.4).
To Qowqg emopévwg dSlabAdTal.

NOuo¢ tng é1a6Aaonc (tou Snell)

Eidaue 6Tt ol pwtelvég aktiveg mou mepvoulv and Tov agpa OTo
YUGA( 1 o€ omolodnrnote AANO OTTTIKA TIUKVATEPO [ECO SLabAWvVTAL
Kat mAnotdfouv v kdBeto otnv erupdvela. ‘Oco n ywvia TEo-
omtwong augdverat 1égo Kat n ywvia didbAaong augdvetat (eikod-
va 8.5).

lowa oxéon ouvdéel T dUo ywvieq kat Tiq Taxutnteg dtddoong
TOU QWTOG ota dUo Wéoaq;

To 1621 o OMavddg Quoikdg 2vel (Snell) dwatunwoe T OXE-
on mou ouvdgel T ywvia mpdéorrwong (fi) pe ™ ywvia did6Aa-
ong (&) kat ovopdZetal vopog Tou Svel. SUNPWvVA He TO VOHO Tou
Zvel (omn dldbAaon) To TNAIKO TOU NUITOVOU TnG ywviag mpé-
OTITWONG TPOG TO NMITOVO TNG ywviag diId6Aaong eival oTadepo:

M =otabepd
nu(d)
‘Otav 10 pwg mepvdel and 1o Kevd (] Tov aépa) Oe KATOLo
A\\O UAIKS, TdTe autd TO oTabepd aplBud tov ovoudloupe Odei-
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kTN S1dBAaong (n) autou Tou UAIKOU, omdte o VOUOG TOU ZVEN
ypdoetal:

(M)

nu(d)

=nN.

To 1678 o Kpiotiav Xdéuxevg (eikdva 8.6) amedelEe 6Tl 0 del-
KNG d1dBAaong evég UAIKoU LoouTtal pe To MnAlko Tng Taxutntag
TOU QWTOG ¢ 0To kevd (KAl KATA TMPOCEYYION OToV agpa) TPOog
NV TaxUTNTd Tou U OTO UAIKS. AnAadn:

um _ ¢

_ NK(m) Cy
nu(d) c

nu(d)

Ané mn oxéon 8.1 @aiveralr 6tL o deiktng didBAaong Tou agpa
1 Tou kevou eival 1.

n-2 ) 8.1
0 n (8.1)

Eidape ot 10 pwg pE€oa oe omolodnmote UAKS dladidetal e
MikpdTePN TOaXUTNTa art’ O,TL 0TO Kevo 1] Tov agpa. Apa o delktng
SdbAaong ya oAa ta UAKA eival peyaAutepog tng povadag.

Ané 1o didypappa 8.1 unopoupe va cupnepdvoupe OTL TO KiTpL-
vo @wg dladidetal pe peyaAltepn TaxUutnta oto vepd arr’ 6,1
0TO OLaPAVTL.

levikd otav To pwg dadidetal and €va dapaveg peEco 1 oe
éva dMN\o p€co 2 oxuet:

num n,

(8.2)

=
=
(o7}

‘Etol dtav 10 Qwg dladidetal and To OmTIKA TUKVOTEPO UECO
(u€oo 1) mpog Tov aépa (Yé€oo 2) n e&lowon 8.2 umopel va ypa-
Qel:

num _ 1
nus) n

Ao TIq TIEG Tou dlaypdupatog 8.1 BAEMoupE OTL TO YUOAL €xel
peyoAUtepo deiktn SidBAaong and to vepd. Apa ywa v ©la
ywvia mpéortwong n ywvia didOAaong eivatl pkpdtepn OTO yua-
A ar’ 6,1t oto vepd (N PWTEWN akTiva KAUMTETAL TIEEPLOCOTEPO
OTO YUOA() (ewdva 8.7). l'evikd 600 ukpdtepn eival n taxdtnta
dlddoong Tou PpWTOG 0 €va PETO, TOOO HEYAAUTEPN TN €XEL O
delktng dldBAaong Tou kat Téco o €vrovn eivat n ddbAaon o’
autd. H taxdmta tou Qwtdég oe €va péoo eEaptdral amd To
€ldog Tou UAIKOU aA\d kal amd TNV evEPYEL TWV QWTOVIWV NG
aktivoBoAiag, dnAadr) TO XPWHA TOU PWTOG. ZUVETWS Kal o Jel-
KMg S1dbAaong evég uhikoU Ba eEaptdrtal Téoo amd TO UAIKO
600 kat and To XpWHa Tou PWTEG.

(8.3)

s\\

glKn
kai loTopia

Eikéva 8.6
Kpiotiav Xouyevg (Huygens) (1629-1695)

Quotkdg, aoTpOVOuOG Kat Labnuatikdg o omoiog yewnnke ot
Xdyn m¢ OMavdiag, ad and to 1655 éwg T0 1681 €lnoe oto
TMapiot drou kat €ywve éva and ta Bputkd péAn e MaMikig Aka-
dnulag twv Emotnuwy. Aatinwoe Ty Kuuatkn Bewpla Tou pwtdg
Kat epunveuce v avakhaon kat v SidbAaon Tou. AvakaAuge
Hopr} Twv SaKTUAlwY Tou Kpdvou kabuwg kat évav Gopupopo Tou.
Aoxohibnke ue ™ wabnuatkn ueAém kau enivon moMwv mpo-
BAnudtwy om Miyavikn peta&d twv omolwy ritav kat 1 kimon tou
anAou exkperoUs. Emvdnoe ™y Kataokeun ekkoeuous katanAou
yla ™ pétpnon tou Xpdvou. Mag{ ue to fahikaio kat to Neutwva
Bewpeltar and toug Bepehwtés ™S Mnxavikig.

CETR 1,00

aipas 1,003
vEpd 1,33
G 1,36

PenpigGies 1,52
XOAAdiaG
HOAUBBUAAGG

Qw242

1 2
ﬁjzix_-rng 51a6Aaong n

Midypappa 8.1

Tiwés tou delktn didBAaong oe didpopa UAkd yia To KiTpwo

WG Mou ekméuneTal and dropa varpiou.

{ Eiova 8.7

210 yual 10 Qwq Kkdumretal meploodtepo am’ 6,1t 0o VEPS.
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Mapadeiyua 8.1

M Aertr) S€opn GWTOG MPOOTITTEL MG TOV aépa OtV emPAveld Tou vepou, pe ywvia mpoomtwong fi=60° (eikéva
8.7B). Na umoloyioelg ™ ywvia & Tou oxnuatilel n SLAOAWUEVN aKTiva e TV KABeTn otnv erupdvela tou vepou. Na
xpnowonowjoelg ta dedopéva and To ddypaupa 8.1.

lNwvia mpdortwong fi=60°

Aeiktng didbAaong tou vepou
(amé to ddypappa 8.1): n=1,33

Fwvia dd6Aaong: 3

Baoikn e§icwon

NOpog Tou Zvek: — &y

nu(m) _

AuUon

Epapudloupe ) Baoikr e&lowon: n

nud)

Eikdva 8.8
To eldwho Tou avtikelwévou axnuariletal and TG MPOEKTAELS
Twv dlabAwpevwy aktivwy mou eAdvouv 0to pdtt Lag.

Eikéva 8.9.
To eidwAo ™G uumS Tou HoAuBloU oxnuatiletat and Ti§ mpoe-
Ktdoelg Twv SlabAduevwy aktivwy.

144

B0’ 15 b6 < MMEO° _ 0,866

5 M) =333 =33

=0,65
nu(d)

H ywvia didbhaong 8 eival 5=40,6°, dnAadf UKPJdTEPN NG Ywviag npdortwong (fi=60°). H aktiva mAnotdlet tTnv kale-
TN oV empavela mPOoTTwong.

8.2 > Eoqappoyéc TN S1G6AAONG TOU PWTOG

daivousvn avuyPwon

MvwpiCovtag to vépo g ddbAaong eivat duvatd va epunveu-
OOUME TN Qalvoueviky aviywon tou mubuéva tng 6dhacoag 1
NG moivag Kat To GavopeviKd omdotuo Tou poAuBlou 1) Tou Kou-
TaAloU otV empdvela Tou vepou (eikdva 8.9)

Axtiveq pwTtdg Tou Eekivolv amd €va onueio Tou rubugva dia-
didovral and 1o vepd oTov agpa kat eAAvouv oTo HATL Hag. ZTOV
aépa 1o QWG dadidetal pe peyahltepn taxutnra ar’ 6,TL OTo
vepd. 'Etol pOAg n ewtewvry d€oun OENBeL amd TO vepd aTOV
aépqa, N ywvia mou oxnuatifel pe v kABetn eubeia otn dlaxw-
ploTik emedvela auEdvetal (eikéva 8.8). To PATL HAG TIPOEKTE(-
Vel TIG akTiveq Tou @BAvouv oe autd kat oxnuatifel To eidwAo
TOU onpelou oTnNV TOU TWV TMPOEKTATEWV TWV AKTIVWV. To Qwg
paivetal o1t eknéuneral and €va onuelo mou Bpiloketal YnAdte-
pa and Tnv mpaypatiki 6€on tou onuelou ekmoummg Tou. Mag
dnuoupyeital Aowdv n evrunwon 6t o nubuévag Bpioketal YnAod-
Tepa ar’ 6oo eival oy npayuatikédtnta (eikéva 8.8).

Opoiwg, emnedr) kdBe onueio Tou poAuBlou mou Bpioketal pEoa
oto vepd gaivetal YnAdtepa ar’ 600 eival oTnv MEAYUATIKOTN-
Ta, pag dnuoupyel ™V evrunwon 6Tt To PoAUPL elval Auylopévo
Tmpog Ta Mavw (eikdva 8.9).

ApaocTtnpioTnTa —
To adparto yiverar opatd

» TomoBétnoe €va vouopa otov Tubuéva evog kevou doxelou kat oe
Tétola Béon wote Kotrdlovrag mMAdyta mdvw amd ta Xelkn Tou doxel-
ouU HOANG va pn paiveral.

» Méuioe to doxelo pe vepd Xwpig va TO PETAKIVACELG.

» Mapatmpnoe 6Tl TO Vooua yivetar opatd.

Mwg epunvelelg to pavéuevo auto;

—
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Mayidsuon tou PwtoC: OAIKA avAakAaon

2V ewkéva 8.10 mapiotdvovtal QwTelvEG dEOEG Ol omoieq dla-
didovral and 1o vepd mpog Tov agpa. Ot dEapueg dladidovral apyl-
K4 OTO vePOd, OTN OUVEXELD TPOCTUTTTOUV OTN OLOXWPLOTIKY €T
pdvela vepou-aépa. Oplopéveg amd autég dlabAwvtal kat eE€p-
xovratr and 1o vepd. ANEG TIPOOTIITTOUV HE MEYAAN Ywvia otn
SLOXWPLOTIKY empAvela Kal avakhwvtal Tiow oTo vepd: 1o Pwg
naydevetal oto Blo péoo.

Mg epunvevouue t0 Qavouevo auto;

2V ekéva 8.11 maplotdvovral TPelg PWTEWVEG aktiveg Tou dla-
didovtal and To yuaAl otov agpa. H aktiva y dtabAdtal kal mep-
vd oTtov aépa amopakpuvéuevn and tnv KABeTn oTn dlaxwpeLloTl-
K em@dvela: WoxUel fi<d, ‘0oo peyaldtepn eival n ywvia mpd-
ortwong 1600 1 SABAWUEVN TIANCLAZEL TTPOG TN SLAXWPELOTIKY] €Tl
@dvela. MNa oplopévn T Aowdv Tng ywviag mpdomtwong n dla-
BAwuEVN aktiva yivetal mapdAAnAn mpog T SaXwPLOTIKY empd-
vela (aktiva B). Auty n ywvia ovoupdletal opiky ywvia S1a6Aa-
ong (fic). Otav Aowmdv fi=f., Té1e N ywvia dildbAaong yivetatr 90°
(8=90°). Me Bdon ™ oxéon 8.3 mpokKUrTEL:

num 1. num _ 1
NU@) N nu9o°  n

N nur, = (8.4)

Ma akdépa peyaAltepn ywvia 1o Qwg dev e&€pxetal. H mpo-
onintouca d€oun ugiotatat pévov avdkiaon (aktiva a). To ¢at-
vépevo autd ovopdletal ok avdkAaon (ewéva 8.11).

AVTIKATONTPIOUOG

Meplkég @op€g OTav KIvOUUAOTE O€ QAUTOKIVNTOdPOWOUG OTn
OlAPKELD TOU KaAhokalploU PAEMoupe amd Pakpld va Kabpe@Tile-
Tal oto Jdpduo o oupavog 1 éva avrikelpevo, omdéTe pag dnul-
oupyeftal n evrunwon &étt oto BABog Tou dpduou uttdpxel vepod.
Qotéoo, étav pBdAvouue ekel, dlarmoTwvoupe 6Tl To €dagog eival
arnoAUtwg oteyvd. To gawvéuevo autd To maparnpolv ouxvd ol
Ta&dlwTeg NG eprjuou. O oupavdg Tou Kabpe@tifetal otV €pn-
Mo dnuoupyel Tnv evrunwon g erupdvelag pag Aluvng i 6dhaoc-
oag n oroia dlapkwg amopakpuvetal 600 Tnv TANOAZeLg (EKO-
va 8.12). To gawvéuevo autd ovopdleTal avTIKATOTITPIONOG.

Mw¢ dnutoupyeitar n Weudaiobnon ToU AVTIKATOMTPLOUOU;

O avtikatomTplopdg mapatnpeital étav 1o €3agog eivat oAU
Beppd. 'Etol, akplBwg mdvw ard autd o aépag €xel HeYAAn Oep-
pokpaoia, evw Ynhdtepa Ukpdtepn. Ooo peyalltepn eival ) Bep-
Mokpaoia tou aépa Téo0 peyalUtepn eival n taxutnta diddoong
TOU QWTOG kal dpa 1600 MIKPOTEPOG O delktmg didbAaong oe
auTtov.

Enopévwg n ewtewvr) d€oun and to avrtikelpevo dabAdrtal da-
doxikd ota orpwpata Tou agpa. TeAlkd kovtd oto €dagog upi-
oTatal OAIKY] avdkAaon Kat ¢edvel ota PAtia Tou Tapatnenty, o
onoiog Tnv mpoekTeivel eubUypappa oxnuatifovrtag to eidwho Tou
QVTIKELLEVOU OTO €3agog (elkdva 8.13).

Eikéva 8.10
Oplouéves akiveg maydevovral 0To vepo.
\)omﬁ
8" kai Texvoloyia

"‘ A

Eikéva 8.11
H aktiva B eféoxetar napdMnAa mpog ) dlaywplotiky empdvela.
loxvet e = H oxéon aunj unopel va xpnotoroimbel yia
™ pétpnon tou deiktn dldbAaong tou UAIKOU.

PKOVIgy o PUAAS gg,

PaIVOUEVIKN

8£on Tou fRAiou
naparnpnTig

opi .'_1': vTacg

Arpoopaipikr 8iG6Aaon
Av yvwpileig ot n taxutnra diddoong Tou Qwtog otV aTuo-
opaipa elval eEAappws uikpdten ar’ 6,1t ato didotnua, urmo-
pelc va e&nynoeg yatl BAEnouue Tov ko Alyo mpw avareiret
Kat agou €xel duoeL;

Eikdva 8.12
0 ta&duwtng mg eprjuou voullel 6t aviikpilet ato Babog wa Aiuvn.
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Eikéva 8.13 »
KaBug to pwg dladidetar ota Sladoyikd oTpwuata Tou agoa n
TaxumnTd tou petaBdMerar, e anotéAeoua n 3ladoon e PwTeL
vii¢ déoung va unv elvat eublypauun kat va eaivetar oav va
avakAdrat ndvw 0To €5a¢og.

AI66Aaon og npicua

lMowa eivat n mopeia wag Qwtevng aktivag kabweg autn dlépxe-
Tat uéoa ard éva npiouaq,

MNna va oxedldooupe Tnv mopela uwag aktivag 6a mpénel va
AdBoupe undyn 1o vopo Tou Zvel. ‘OTav Ula QWTELV aKTiva eloép-
XeTal and Tov aépa oto YUahl mAnoldlel mpog TNV KABETN, evw
étav e&€pxetal and To YUaAl otov aépa amopakpuveTal and tnv
K@Betn. Ztnv ewdva 8.14 maplotdveral 1 Topela Hag pwTEWVNG
aKTivag Tou mpoaoTtirTel mapdAAnAa mpog T pia MAeupd evog TpL-
YwViKoU Tpiopartog. Mapatrpnoe OtL n aktiva, étav Byaivel amd
To mpiopa, mMANoldel mpog T PAON TOU TPLYWVOU KAl ATOMa-
kpuUvetal and Tnv KOPUPr| Tou.

Eikéva 8.14 Mpicuata oAIKAG avakAaong

Ma owtewn aktiva mou npoorimtel napdMnAa mpog ™ Bdon ) , , ) , .
evéq mpiouarog, kabws e&épxetal and autd mAnotalet ™ Bdon AapBavovrag ™y Tiur Tou deiktn 31GBAAGNG Yia To Yuahl amnd

10U, To dldypauua 8.1 (n=1,52) kat avrikablotwvrag ot oxéon (8.4)
TIPOKUTTTEL OTL 1] OPLKY Ywvia yia To yuall eivat y=41°, evd avti-
oTolXa yla to vepd m,=49°. To yeyovdg OTL n oplky (Kpiowun)
ywvia yia to yuali eivat pikpdtepn and 45° pag divel ) duva-
TéTNTA VA XENOoLoromjooupe éva mplopa oXAUaTog LO0OKeAOUG
opBoywviou TPlywvou yia va TETUXOUME: Q) TNV EKTPOT| IAG
déoung pwtdg katd 90°, B) TV avrloTpo®n NG Tmopeiag Tou
PWTOG KAl Y) TNV MAPAAANAN HETATOMION MG PWTEWVAG OE0UNG
(eidva 8.15).

( a ) s\\ﬁll('éu’i Texvoloyia
I (v) -

Eikdva 8.15
Mpiouara okwkriq avdkAaons.

Eikova 8.16

Ohiki) avdkAaon kar KiGhia
Ot nepoadrepeg didnTpes (kiaha) neptéxouy dUo mpiouara katdMnAa tomoBetnuéva, onwg otny
neplmrwon (y) e etkovag 8.15 ta omoia mpokaAoUv LETATOMON TG PWTEWNS SEauNG and To avt-
Keluevo oto udt. Me autd tov Todno ta KidAa yivovtar ikpdtepa Kat Mo guumayr.
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8.3 > Avdiuon Tou PwTOC

‘Otav 10 AeUKkd Qwg Tou NAlou Téoel TAvw o €va akavovioTo
KOMMATL YUOALOU, O oanouvogouokd, KnAida metpeAaiou, ortTikd
dloko (eikdva 8.17) K.A. eppavifovrar OAa Ta XPWHATA HE Hla
OUYKEKPIMEVN oelpd. ‘18la oelpd xpwudtwv eupavietal kar oto
oupdvio TOED.

MG and 10 Aeukd Qwe eupavifovral dAa ta xpwuara,;

AId6Aaon LIOVOXPWUATIKAGC SECUNGC PWTOC OE npioud

2V ewkdéva 8.18 mapiotdvetal n mopeld pag AemTig Hovo-
XPWHATIKAG 3€0UNG PWTAG TOU TIPOOTIITTEL KABETA OTN WA TIAEU-
pd evdg opboywviou TplywvikoU mpiopatog. MovoxpwUaTiky ovo-
paletal wa déoun ewtdég étav arotelelral and QwTévia ag
MOVO evépyelag 1| amd QWTEWVEG akKTiveG evlg XPWMATOG. TNV
elkova oxediadovral dUo TMAPANNAEG PWTELWVEG AKTIVEG TIOU QVTL-
otolxouv oto (B0 xpwua. Mapatrpnoe OTL Mapauévouv TapdA-
ANAeg Kal petd ™ déleuon Toug amd To mploua.

MG epunvedouue autd 1o YeEYovog;

OL dUo aktiveg €xouv TV Bla ywvia npdéortwong. Enedn pwrtel-
vrj 8éoun aroteeital and ewtévia Blag evépyelag autd péoa oto
YUQAL Ba kivouvtal he v dla taxdtnta, dnAadr) kat oTig dUo OKTi-
veg Ba avtiotouxel o dlog deiktng dldbAaong. Emopévwg ouppwva
Me To vopo g ddbAaong kat n ywvia didbAaong Ba eival idia.

AvdAuon tou AsUKoU ¢pwtoc

Tt 6a ouuBel av oto npioua rmpoomnéoel pwe rou dev givat ovo-
XPWHATIKS, Onwg yia rnapddetyua to nAako Qwg;

‘Evagq and Toug peyaAUTeEPOUG pUOIKOUG OAWV TWV EMOXWV O
loadk NeUtwv evdla@gépBnke va amMaviioel OTO €PWTNMA aAuTd.
Apxloe Ta TEPAPATA TOU TNV OTTIKY) To 1662 0e nAkia 20 eTwv
étav akdun Arav eormtig oto Kaiumpitd. Apxikd dnuioupynoe
AETITEG PWTEIVEG OETEG NAAKOU PWTOG, OKOTEWVIAZOVTAG TO EPYQ-
oTNPLO TOU Kal avolyovtag MIKPEG OTEG ota napabupdpuila. Ako-
AoUBwg TomoBE€Tnoe €va YUAAvo Tipiopa Kovtd otnv orr) Kat odn-
ynoe 1o e€epxOpevo Qwg ot Wa Aeukn empdvela (eikéva 8.19).
Mapatmipnoe To OXNUATIOUS UG EYXPWHNG Tawviag: Tou XpwHa-
TIKOU QACPATOG. 21N ouvéxela o NeUtwvag katmubuve Tnv gyxpw-
MN owtewvr) déoun oe éva deltepo Tploua Kal mapartrpnoe Ot
To Qwg Tou eEepxdtav amnd autd ftav Aeukd (eikdva 8.20).

Me autd tov tpdrmo o NelUtwvag €dele OTL TA XPWUATA OTO
AeUKO pwg dev elxav mpootedel and 1o UNKO Tou TPIoUATOq Kal
KatéAn&e TeAKA oTo oupnmépaopa OTL To AeUkd Qwg eival plypa
OAWV TWV XPWHATWV 0g KATAANAN avaloyia. To ¢awvduevo tou
SlaxwplopolU Tou AeukoU QwTtég o Xpwuata ovopdletal avaiu-
on (diaomopd) Tou PWTOG.

Eixdva 8.17
Ta xpwuata og évav auunukvo Oioko.

Eixdva 8.18
Ol LOVOXPWUATIKEG PWTEWVEG OEOUES MapPauevouy mapaMnAeq
uetd v €€036 Toug and To mploua.

Eikéva 8.19
0 loadk Neutwv eva) melpauatietat To epyaotipld Tou pe 10
AeUKG Qws.

\\ou(ri
8" kai loTopia

Eikdva 8.20
Sxnuatikn avarapdotaon e ouokeurg tou Neltwva.
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Eixdva 8.21
270 yual pa pwrtewn aktiva mou avtiototxel 0To KOKKIVO XoWw-
pa dadidetar pe weyaltepn taxumra ar’ 6,1 n aktiva mou
avtiotolxel oto prAe ypwua. Anadr o delktng didbAaong tou
yuahioU elvat SLaQopeTiKag yia T0 UMAE Kat KOKKIVO Xpwua.

Eikdva 8.22
H kokkwvn Qutewr] déoun dadidetal pe peyaltepn taxumra
oto yuaN ar’ 6,1t n prke. O delktng dtdbAaong g KOKkvNG
elvat LuKpotepog and g urmke. Ané to vapo e didbAaong yia
mv Bla ywvia mpdomTwong n kokkwn Ba extpénetal Alyotepo
and my unie.

Eixdva 8.23
To oupdvio 6.

’M 'Qk 6 p‘u
S

KOKKIVO

Eixdva 8.24
H otaydva tou vepoU OUUMEQIPEDETAL GMwG Eva MPIoKA Kat Tpo-
KkaAel avdAuon Tou Qwrog.

148

AgiKTNC 3106Aa0NC KOl XPWHATA TOU PwTOC

MNwe Suwsg amd 1o Aeukd Qwg eugaviovtal OAa 1a Xpwuarta;

lMa va epunvelooupe TNV avdiluon Tou ewTtoq uroBEToupe OTL
n taxumnta dlddoong piag PWTeNG aktivag o’ éva UANKO, erto-
Mévwg kat o delktng dldbAaong tou UAIKoU, eEaptdral and To
«XPWHa» TG (eikdva 8.21). ‘Etol o deiktng StdbAaong Tou wdoug
elval peyaAUtepog amnd Tou KOKKIVOU XPWHATOG. ZUMPwvVa UE TO
véuo g didbAaong ywa v dla ywvia mpdomtwong Pia PwTEL-
v B€ouUn LWdOUG XPWHATOG EKTPETETAL and To Tpioua meploco-
TePO and TNV avtioTolxn Tou epuBpoU XPwHaTog (sikdéva 8.22).
Me autd tov TPOTO TO ASUKO GwG AVAAUETAL O OUYKEKPLUEVEG
TEPLOXEQ XPWHATWV: 1WdN, UrAe, kKuavy (Yahddia), mpdaoivn, Kitpl-
VN, TOPTOKAAL, KOKKIVN Kal 0e OAeQ TIG eVOIAUEDES ATIOXPWOELS
Toug. BeBalwg dtav pwtewvég déopeg SAwV Twv Xpwudtwv ¢od-
OouV ouyXpPOvwg otnv dla meploxr Tou aupiBANCTPoedoUq XITW-
va Tou patioU pag dnpoupyeital n evrdnwon Tou AeukoU pwtoq.

To oupdvio to&o

To oupdvio 60 eival éva Beapatikd amotéleoua NG aAvAaAu-
ong Tou nAlakoU QwTdég. To oupdvio TOE0 oxnuatifetal étav o
AAOG AQUTEL O€ LA TIEPLOXT TOU oupavou, eV TAUTOXPOvVA Umdp-
Xouv otaydveg vepoU o’ éva olvvepo 1 Bpéxel otnv avtibetn
Teploxr] Tou oupavou (elkéva 8.23). INa va KatahdBoupe Tweg oxn-
patiCetal To oupdvio TOEO ag MAPAKOAOUBriooULE TNV Topeia Uag
TOAU Aemtrig pwtewvng d€oung. KdBe otaydva oupmeplpgpetal
oav Ukpd mplopa. Kabwg n déoun eloépxetal otn oraydéva dla-
OAdTal kat avaAlsTal oTa XPWHATA TOU PACUATOG. XTO E0WTEPL-
kK6 Tng otaydévag ugiotaral oAkl avdkAaon kal eE€pxetal apou
dlabAaotel yia deutepn popd. H deldtepn didOAaon eivar mapd-
pola Pe TNV MPWTn Kat Tpokalel peyaAltepo dlaxwplopd Twv
PWTEWVWY akTivwv (eikdva 8.24). Amd TIq aktiveg Tou (pBdAvouv
OTO MATL HOG QUTEG TIOU QVTIOTOLXOUV O€ JLAPOPETIKA XpwuaTa
npogpxovral and JlaPopeTikég otayoveg. Me autd Ttov TPOTo
dnuoupyeital n eikéva Tou oupdviou TOEoU.

To Xpwua tou oupavou

Ot aotpovaudteg Tou avrtikploav Tov Ao and T oeArjvn edav
éva Aaurepd dioko oe €va paupo @oévto. AvtiBeta avtikpiovrag
Tov Ao and Tt ' BAénoupe éva Aaunepd dioko o’ €va karta-
Y@havo @dévro. Katd tn didpkela Tng avatoAng i mg duong tou
NAlou o oupavég naipvel dLldPopoug XPWHATIONOUG TIou and Tnv
apxaldTnTa wg oMpePA anoTeAoUV TNy EUMVEUONG YIA TOUG KOA-
NTEXVEG AAAA Kal TIOAEG POPEG avTiKe(uevo Baupaool and Toug
amolg avBpwroug.

lMou opeidetal To yaAddio xpwua tou oupavou;

Zwpatidla énwg ta droua, Ta uopla 1§ KOKKoL okOvNng amoppo-
@ouv Kkdroleg and TIG QWTEWVEG AKTIVEQ TIOU TPoOoTIMTOUV TAvw

—
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TOUG Kal TIG EMAVEKTEUTIOUV TIPOCG OAEQ TIC KATEUBUVOELS (EIKOVA
8.25). Néue T1éTE OTL TO QWG OKedAleTal. H opart) aktivoBoAia
Tou ‘HAou @Bdvel ot M agol dlaoxioel Tnv atudoPaAlpa ToU
Tnv mepBANeL, okeddletal oTa popla Tou o&uydvou kat Tou alw-
TOU Kat «dlaokoprtietalr mpog OAeq TIG Kateubuvoelg. Ao Tig
aktiveg Tou opatol PwToq TEPLOCSTEPO OKedALOVTAL EKEIVEG TTIOU
avTiotolxolv OTO LWdeG XpwHa Kal akoAouBoulv dladoxikd akti-
VEG TIOU QVTIOTOLOUV OTa UMOAOIa Xpwpata tou ¢doparog. H
10dNg aktivoBoAia diackoprtiletal 10 popég nMeploodtepo amnd v
KOKKIVN. To @wg Yaldllou xpwuatog okeddletal Atydtepo ard
ekelvo Tou 1WHdoug Suwg Ta pdtia pag eival meploodtepo euai-
obnta oto yaAddlo napd oto wdeg kat yI' autd o oupavog pag
@aivetat yahddiog (ewéva 8.26). O oupavdg Suwg dev ¢paivetal
ndvtote YaAdZlog. Otav oty atpudéopaipa Uldpxouv cwuatidia
peyoAUtepa amd ta pépla tou o&uydvou Kal Tou alwtou, TéTe
okeddadovTal €vtova PWTEIVEG AKTIVEG KAl AAWV XPWHATWV EKTOG
Tou wdoug Kal Tou MrAe. Autd kdvel Tov oupavd va ¢aivetal
Aydtepo YaAd{log kal va maipvel €va Xpwua mpog To doTpo.

lNati katd v avatoAn kat t dUon Tou nNAlou o oupavds «Bdgpe-
Tal» KOKKIVOG;

Eidape O1L o pwtelvEég akTiveg TOU QVTIOTOLXOUV OTO KOKKIVO
xpwpa okeddlovral Alydtepo and autég tou Lwdoug. Emouévwg
oétav ua d€oun AeukoU wTtog dlavuel UIKPY andotaon oTnv atpuo-
opalpa Kat GTdvel gTov Tapatnentr Ba meplExel kupiwg aktiveg
LOOOUG KAl PMAE XPWHATOG (elkdva 8.26). Avtibeta uia déoun Aeu-
koU wTtdg mou dlavuel peydn andotaon otny atpdopaipa otav
¢Bdoel oTtov mapateEntr Ba meplExel KUpiwg aktiveg Tou avtl-
oTtolxoUv OTO TIOPTOKAA! Kal TO KOKKIVO Xpwpua (ewdva 8.26). To
Pwg Tou PBAvel aTov TapatnEnt otav o oG BpiokeTal Kovtd
otov opifovra dlaviel TOAU peyalUtepn andoTaon OtV aTud-
opapa art’ 6,tt davlel katd Tt ddpkela ™Q Nuépag. ‘Etol katd
TO nAloBacilepa o oupavdg eppavidetal dadoxIKA KiTpvog, Top-
TOKAAL Kal TeEMKA KOkkvog. H avtibetn oelpd xpwpdtwv eupavi-
Cetal katd Tnv avatoAn (ewdva 8.27).

To xpoua twv CwUATWV

O kdéopog Tou pag TepBANeL eppavifel oM Xpwudtwy. Ta
TPIavVTAPUANa eival kOkkiva, o oupavlég YOAAQog, Ta QUANA Twv
PuUTWV pdaova (ekdéva 8.28). Ta xpwuara Bpiokovral mdvra oto eri-
KEVTPO TOU EVILAPEPOVTOG TOOO TWV KAANTEXVWY O00 Kal TwV PuUaL-
Kwv. Ma T0 QUOIKG OUWG TA XPWHATA TWV CWUATWY JeV TIPOEPXO-
vtal and 1o UNKS amd To orolo amotehouvtal. H aiobnon tou Xpw-
MaTOG TIPOKAAE(TAl O0TO OUOCTNUA HATIOU-EYKEPAAOU TOU TIAPATNEN-
™ and 10 pwG TOU AVAKAJTAL Y] EKMEUMETAL and TA CWUATA.

Xpouara andé avakfaon

‘Exelg napatnpriost nwg UETABAAETAL TO XPWUA TWV QVTIKEYWE-
vwy dtav peTaBdAeTal To Xpwua NG QWTEWVNG SEOUNG TTOU MEPTEL
ndvw TOUG;

2T0 AeUKO QWG TO AvBog evog TPLAVTAPUANOU @aivetal KOKKL-
Vo, ev) Ta QUA\a mpdowva (eikéva 8.29a). Av TO TPLAVTAPUAANO

—

Eikéva 8.25
Ta udpa tou o€uydvou kat Tou alWtou Kabws Kat ol KOKKoL
OKOVNG amopPOPOUV TIG PWTEWVEG AKTIVEG KL TIG EMAVEKTTEUTOUY
mpOg OAeg TIG KaTeuBUuvoeLS.

Eikéva 8.26
H wdng, n umie kat n yaAdQia aktivoBoria okeddlovtal mepto-
00tepo and ¢ undAoreg. Etot 0 Xpwua Tou oupavou mou
POKUMTEL and 10 Sldxuto NAIaKG Pwg gaivetal yaAdlio.

nAioBacilepa

-

-.usvd:\n Siadpopn
grnV arpéoPaipa

Eikéva 8.27
Kard mv avatoAi kat m dUon tou fiAou o oupavds «Bapetar
T0PPUPGS.

Eikéva 8.28
O Kkdouog mou pag mepiBdMet elvat €yxpwpos.
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Eikéva 8.29 »
To Xpwua evig ETENOPWTOU TWUATOG &apTATal amod To Xpwua
T0U WT6q rou méPtel ndvw Tou. Ta Tplavidpula gwtilovtat:
(a) e Aeukd Qws kat (B) ue mpdowo.

owTloTel pe QwTelvr) d€oun TPACIVOU XpwHaTog, TOTE To Aveog
paivetal paupo, evwd Ta GUANA dlatnpolv To TMPACIVO XPWHUA TOUG
(eidéva 8.29B).

fati 0 xpwua tTwv eTELOPWTWY OwWuUdTwy e€aptdral amd To
Xpowua ue to oroio pwrtilovral;

Ta adlapavr) cwuata anoppoPolv €va UEPOG TWV PWTEWVWY AKT(-
VWV TIOU TEQPTOUV TIAVW TOUG, VW avakAoUv To urmdAotro. Av éva
OWPA avakAd TIG QWTEIVEG OKTIiveG KOKKIVOU XPWHATOG Kal arop-
POPA AUTEG TIOU AVTIOTOLXOUV OTa UMdAolna opatd Xpwuara, téte
Ba @aivetal kékkivo dtav QWTICeETAL e AEUKO 1| e KOKKIVO QweG.
Me omolodrnote dAMo Xpwua 6a @aivetalr pavpo. Ta pépn Twv
PUTWV TIOU TIEPLEXOUV XAWPOPUAAN aropPopoUV PpWTEVEG AKTIVEG
OAWV TWV XPWHATWY KAl avakAoUV POVO QUTEG TIOU AVTLOTOLXOUV
OTO TPACWVO XPWHA Kat YU autd ¢aivovral npdova (eikéva 8.28).

To ASUKO KaI TO LAUPOo

H oeAida tou teTpadiou oou avakAd Ti§ PwTeVEG OETUEG TIOU
Eikéva 8.30 avtioTolxolv og OAa ta xpwuara. ‘Etol étav ewtiotel pe Aeukd
~ Xpupa adiagavous owparog  @wg Qaivetal AsUKH, eV av QWTIOTEl PE TO KITPWVO QWG evog

To KOKKIvO QvB0G QVaKAd TIG PWTEIVES aKTIVEG MOU QVTLOTOLXOUV , , . r . ) , KAG
070 KOKKYO YOURT AGt CTIOpPOQd T LTGADITSS stplou (’{)GLVSTCH KiTpvn. sv{u«: av’eva owpa, avakAd Tiq q>ooT81-
VEG OKTIveG TIOU avTloTolKoUV O OAa TaA Xpwpata 6a eupavice-
TAl e TO XpwHa TG PWTEIVAG d€oPNg e Tnv omnoia Qwrtifetal,
EVM) AV amoppoPd TG PWTELVEG AKTIVEG TIOU AVTLOTOLXOUV 0 OAa
Ta Xpwuata kat dev avakAd kapia téte Ba eugavidetal pauvpo.
Avtikeipeva onwg To KdpBouvo 1 Ta ypdupara tou BiBAlou cou
paivovral pavpa yiati anoppopolv e&ioou axeddv OAeq TIG PWTEL-

VEG QKT(VEQ TIOU QVTIOTOLXOUV OTO 0paTd PWg.

Xpwuata ané SiEAsuocn

Ta dapavr) €yxpwpa owuata, Onwg &va KOUUATL XPWHATIoTO
TCAUL, aprivouv va Tepdoouv PWTEWVEG akTiveg Tou avtioTtolxouv
oe oplopéva Xpwuata kat arnoppopoulv Tig urdlourneg. ‘Eva kop-
MATL TCAL To omolo 0To AEUKS Qwg (alveTal KOKKIVO ETUTPETIEL
OTIG QWTEIVEG AKTIVEG TIOU QVTIOTOLXOUV OTO KOKKIVO XpWHa va
S1ENBouv, evwy amoppo@d TIg untdholreg (eikéva 8.31). Ta ouvron
T¢aua Twv napablpwyv eival dxpwpa eneldr) erTEEMOUV To TEPQA-
OMa QWTEWVWV AKTIVWV TIOU QVTIOTOLXOUV 0g OAa TA XPWHATA.

levikAd TO XpwWua evog adiapavolg ocwpaTtog kabopifetal amd
Yoiya Siagavods owpaTo TO XPWHA TIOU QVTIOTOLXEl OTIG PWTEIVEG AKTiveq Tou auTtd ava-

To KOKKwvO TCAUL ETuTOENEL ™ OEAEUON TWV QWTEWWY aKTiVwY KA, evw evég dlapavolq kabopiletal and To XpwHa TOoU avTl-

10U QVTLOTOIXOUV 0TO KOKKIVO XPWUa Kat anoppo@d TG umd-  oTolXel OTIG PWTELVEG AKTIVEG TWV OTOIWV ETUTPEMEL TN SIEAEUO.
Aotreg.

Eikéva 8.31

150
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(3
N ka Biohoyia kai kaénupepiviy {wn

To nhiakd Qwg

To nA\akd pwg eival Aeukd ylatl mePLEXel PWTOVIA OAWV TWV EVEPYELWV Tou opatol ¢doparog. Mepléxel duwg mepLo-
0éTepa GWTOVIA TIOU AVTIOTOLXOUV OTnv evOLldueon meploxn) METa&U Tou KITplvou kal Tou TPACcVoU XPWHATOG Kal Ayod-
TEPA OTIG akpaleg MEPLOXEQ TOU KOKKIVOU Kal Tou wdoug. Emeldr to avBpwrivo eidog e&elixbnke oto mepBaAov Tou

nAlakoU Qwtdg, Ta pdtia pag eival o euaiobnta oto pwg autwv Twv Xpwudtwy. M’ autd kdrnoleg Aoupideq oe auto-
KivnTédpdpoug BAagovtal Kitplveg wote va dlakpivovtal kKaAutepa. Ma tov Blo Adyo BAEMouue kaAUtepa HE TO KiTPLVO
PWG TIOU EKTIEUMOUV AQUITTNPEG ATUWY vATPiou.

» Xpnoigomoinoe Kal epAppooe TIG £VVOIEG TTOU EHAOEG:

1. ZupnAnpwoe TG AéEelg Tou Aelmouv amd To MAPAKATW Kelpevo €10l WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV
va eival emoTnUovikd opbEq:
a. Otav 10 Qpwg mMepvd amd éva dlapavég UAKS oe éva Ao dlapavég UMK, oto omoio dladidetal pe

OlaPOPETIKN Taxutnta, n JOlelbuvon JSIAS00NG TOU .veeeveevveneenees Autd 10 @Qawvdpevo ovopdletal
B. Twvia mpdomtwong eival n ywvia mou oxnuatietat and v ................. AKTIVA KAL TNV evvveeeeeeees oto
onueio mpdéormtwong. MNwvia didbAaong eivalt n ywvia mou oxnuatifetar peta&l TG ............... AKTIVag
[0 10 0 ¢ [P oTtn JlaXWPELOTIKY empdvela. H mpoomimrouca QwTeWV] aKTIVA, N eeeeeennnes

Kal n kdBetn otnv erupdvela enagnig oto onueio mpdomtwong Bpiokovtal oto Blo ................
Y. Otav 10 pwg mepvd amnd €va dlapavég owua oe AANo orTikd TukvoTepo (dnwg dtav mepvd amd Tov

aépa oTo Yuahi), Téte N ywvia didbAaong (8) eivat .................... and T ywvia mpdomtwong (fi). Avri-
Beta otav 1o Pwg Tepvd and €va OTTIKA TUKVOTEPO Oe €va OMTIKA apaldtepo HETO, yia mapddelyua
and To vepd otov agpa, n ywvia ddOAaoNng eival .........occeeeee. andé ™ ywvia nmpdomnTwong.

‘Otav n d€oun tTou QWTOG TPooTiTel KABeTa otnv empdvela dlaxwplopou dUo PEowWV, TOTE TO QWG
mepvd oto dMN\o péoco Kat ouvexiel va dladidetal omy ............ dlevbuvon.

3. Otav n ywvia nmpdortwong AGReL pia oplopévn TiUr TéTola wote 1 SlabAwuevn akTiva va yivel mapdh-
ANAN TPOG TN JAXWPELOTIKY empdaveld Twv dUo péowyv, TETE auTr n ywvia ovopdletat .............. ywvia
dldbAaong kat oupPoAilletat pe .......... Me xprion tou vopou Tou 2Zvel yla Tn dtdBAaon TPOKUTTTEL:
NUMy=——_ MNa akdpa peyaAltepn ywvia n mpoormintouca d€oun ugioTatal PHOVOV ................. To
QAWVOUEVO AUTO OVOMATETAL ...vveveeeevveeeneenn avakiaon.

€. Av éva owua avakAd TIG QwTelvEG akTiveg Tou avtiotolouv ge OAa Ta Xpwuarta, Téte Ba eugavideTal
ME TO .ooveernnn. ™G PwTelvig dEoung He tnv omoia wtideTal.

AV €va OWMUA ...ooovovevnrennnnn. TIG QWTEWVEG OKT(VEG TIOU QVTIOTOXOUV 0 OAA TA XPWHATA TNG OPATNG
akTivoBoAiag kat dev avakAd kavéva, Téte Ba euPaviETAL ..................

Ta dlapavr €yxpwHa oWUATA APrVOUV vd TEEPATOUV .........  .eeeeeene. TIOU QVTIOTOIXOUV OTO XPWHA
TIOU €UPAVICOUV KAL ..ooooeerennianne.. OAeq TIq umdAolmeq.

Na dlatunwoelg To VOpo Tou Xvel yla T dldbhaon Tou PwTtéq.
Mwg opifetal o delktng dABAaong evdg UAIKOU Kal Toleq eival ol povAadeg Tou;

Na ouykpivelg ™ ywvia npdortwong pe ™ ywvia didoAaong dtav pia GwTewvr] dSEoUn dEPXETAL and Tov
aépa oto YuaAl kat dev eival kdBetn otn dlaxwplotiky empdvela. To Blo dtav di€pxetal amd 1o YuaAl
otov agpa. Na oxedldoelg oe KATAANAO OxXNua TNV MOPEld TWV QWTEWVWY AKTVWV.

5. To @awvduevo NG athoopalplkng ddbAaong au&dvel 1 pelwvel Tn dldpkela Tng NUépag. AlaloAdynog To.
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16.
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18.

19.

20.

» EQApHOOE TIG YVWOEIG OOU KAl YPAWE TEKUNPIWHEVEG ATIAVTHOEIG YIA TIG EPWTHOEIG TTOU AKOAOUBOUV:

2to dumhavd oxnua ¢aivetal €va voplopa M mou €xel Tomobetndel otov mubuéva
pag Apvng. e molo onuelo mpénel va TomoBeTriosl TO PATL TOU €vag mapatnen-
TG Wwote va del To vOulopa; Na mapactioelg YPaplkd oto TeTpddld oou tnv nopeia
TOV QWTEIVOV OKTIVWV.

=y

Mwa povoxpwpatiky ewrtewvry déoun dwadidetal and to vepd oto YUaAl. ZupBou-

AeUoou 1a dedopéva mou didovral oto didypauua 8.1 yia tnv taxumrta diddoong -
ToU QWTOG OTo vepd Kal To YUaAl kal oxediaoce v mopeia TG PWTEWVHG d€0UNG. o
Na oupmAnpwoelg TV mopeia Twv PWTEWVWY JECUWV TIOU TIAPLOTAVOVTIAL OTO
dmhavé oxnua.

agpag

Katd Tig (eoTég KAAOKALPLVEG NUEPEG OL EUBE(G AOPAATOOTPWUEVOL dPAJOL CUXVA 3 i
dlvouv Tnv evtinwon otL oe peydhn amdotaon eivar Bpeyuévol. Mwg Ba uro- ey "gmi:ﬂ
pouoeg va eEnynoelg autd 1o GavOUEVO; 22y
Mapatrpnoe v ewdéva 8.1 otnv omoia maplotdveral €va KoutdAt BuBlougvo .

oe €va motripl Ye vepd. Mwg Ba uropouoeq va €Enynoelg To omdolo mou mapatneelq otn Aafr) Tou
KouTaAloU; Zxedlaoe €va KATAAMNAO oxrjua He To orolo va SIKAOAOYE(G autd Tou TMapaATtNPE(C.

yuahi

‘Evag EoKkipwog B€Ael va XTUTNOEL UE TO KAWAKL TOU pia wkila Tou Bploketal Bubiopévn oto vepd. Oa
TMPETEL va oTtoxeUoel o Mdvw, Tio KATw 1 kateuBelav mdvw Tng; ©a €kave To Blo av xpnotuorolouos
wg OmAo €va TIOTOAL e Loxupr) d€oun A€wWlep; Mrmopelq va atttoAoyrioelg v andvinor oou oxedldlo-
VTOG Kal To avAAoyo OXNuQ;

OéNelg va oteilelg pia déoun AéwWlep oe éva dlaotuikd otabud o omoiog BplokeTal Y€oa oty ATUO-
opalpa akplBWG otn YPauur tou opifovta. ©a okomeloelg o Tdvw, Tio KATw 1) Tov (Blo To dopuPo-
PO oTtabud; Oa ékaveg to (B0 av avil ylia déoun Alep ektdEeueq évav MUPAUAO;

MNvwpilelg 6tL To Ppwg dladidetal eubUypaupa o €va OPOoYEVEG HECO OANA Oe WA OTTTKY (va ¢aivetal
va KAumreTalr kat va akoAouBel tn dielbuvor) ™g. Mnopeiq va e&nyroelg yiati oupBaivel auto;
Mapatrpnoe tn dSumAavr) eikéva OTNnV oroia MaApLoTAvETAl N TIopela [Lag

PWTEWVNG JETUNG, KaBWG dEpxetal amnd To UAkd A oto uAiké B. Moo amd \

Ta dU0 UAIKA éxel To peyalutepo delktn SLdOAaong; Ze Tolo UNIKO TO QWG o
dladidetal pe tn ueyaAUtepn Taxutnta;

To yuaAi éxel peyahUtepo deilktn OldOAaong amd 1o vepd. Moo UANKS e
l'[,Gp’OUGlazf:l ™ usya,)\urepr] OPIKN Y?)Vld, , , , , e
2’ €va mpiopa TO WOEG PWG EKTPEMETAL and Tn mopeia dlddoorg Tou

meploodTePo amd 1o KOkKvo. Mati cupBaivel autd;

Mowa €yxpwun déoun €xel pueyaAltepn TaxAutnta oto YUaA(; H kOkkivn, n mpdoivn 1) n UmAE;

Na e&nynoelg ylati €va okotewvd auvvedo mpopnvuel Bpoxn av yvwpilelg OTL oL peydAeg otayoveg vepou
anoppoPouVv HeyaAUTePO TI0000TO aktlvoBoAiag ar’ don dlaxgouv.

‘Eva dlagaveég t¢apt otav utideTal e Aeukd Qwg (aivetal KOKKIVO, v €va AMo mpdovo. Kataokeudlou-

Me €va Yudhvo kouTi Tiou To TiepiBANUd Tou amoteeitar and ta duo t{dua Tonobetnuéva 1o €va ndvw OTo

dM\\o. 210 e0WTEPIKO TOU KOUTIoU TOmoBeToUUE [a Asukn] Tnyry ¢wtdg. Moo eival To xpwua Tou 6a doUupe;

Na xapaktnpioelq pe X TG MPOTACELG TWV OMOiwV TO TEPLEXOUEVO €lval €TOTNHOVIKA 0pBd Kat pe A

QUTEQ TIOU TO TEPLEXOMEVO TOUG elval eTOTNUOVIKA AavBaouévo.

i. Otav o Nn\ ApUOTPOVYK, O TIPWTOG AvOPWTOG Tou TATNoe TNV emedvela Tng ZeAvng, €otpePe TO
BA€upa tou mpog Ta mdvw avtikploe €va paupo oupavdé oe avtiBeon pe Ttov kataydAavo tng Ing.
Autdé oupBaivel yiati: a) otn ZeArjvn dev UTdpXouv QWTEWVEG TINYEG, B) N ZeArvn dev €xel ATPO-
opalpa, y) n ZeArvn éxel MoAU xaunAr) Bsppokpacia, d) n ZeArjvn dev €xel wkeavoug ToOU va ava-
KAOUV TO NAaKS pwg, €) Timote and OAa autd.

ii. H oknvi} evdg Bedtpou Qwrtiletal and évav MPOoRoAEA TIOU eKMEUMEL akTIVOBOAla urAe xpwuatog. To
XPWHaA Tou gaivetal va €xel 0 KiTpvog pavdlag Tou TPWTAywvloTH elvat:

Q) PrAe, B) kiTpvo, y) Aeukd, d) paupo, €) kavéva amd autd.
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ONON.WiKO

1. M QwTtelvr) d€oun MPOOCTIMTEL TNV eNdAvw empdvela wag opboywviag yudhivng nAdkag ue ywvia mpo-
ortwong 60°, evd N ywvia dldBAaong g déoung sivat 35°. Na oxedldoelq TNV MPOoOoTiTouca Kat T
JLABAWMEVN PWTELVY) AKTIVA, KABWG KAl TNV KABETN OTn SlAaXWPELOTIKY| €MPAVELd OTO Onuelo TPAOTITWONG.
Na mpoodlopioelq Tn ywvia mpdomtwong tTng pwTewvng d€oung otnv katw emgpdvela g mMAdkag. Av n
mAdka TeplBAN\eTal and agpa, va umoloyioelg T ywvia pe tTnv omola eE€pxetal n QwTtewvr) aktiva and
autr). Mowa eivat n dievbuvon NG e€epXOUEVNS PWTEWVNG JEOUNG Ot Ox€on Me TN dlevbuvon NG TpPo-
onirrouoag;

2. Na mnpoodlopioelg to delktn dLdOAaoNng evég UAIKOU av yvwpllelg 6Tl uia Qwtelvry déoun dlabAdTal e
ywvia 30° dtav n ywvia mpdortwong eival 45°.

NEPIAHWH

» Aldbhaon ovopdletal To Gawvopevo NG aAlkayng g dleubuvong dlddoong Tou wtdg étav autd mepva
ard éva dlapavég UNKO oe €va AAo dlapavég UAIKG, oTo omolo dladidetal e dlapopeTik Taxutnta.
» Katd ) didbhaon tou ¢wtdg loxUouv ol akéloubol vouoL:

a) H npoonintouca aktiva, n dlabAwuevn Kat n eubeia mou eival KABETN otV emPdAvela enNAPnS TwV dUo
UNK®WV Kal epvd and 1o onuelo mpdomtwong Bplokovral oto Blo emimedo.

B) To mnAlko Tou NUITéVou NG Ywviag mpdomTtwong TEeog To nuitovo g ywviag didbAaong eival ota-
Bepo: n“—('j) =0TaBepd (VOHOG Tou Xvel yila tn dLdbAaon)
nu(d)
» Aeilktng dldBAaong evdg UAKoU opiletal To mMnAiko n=(taxUtnta d1ddoong Tou GwTdg OTo Kevo)/Taxutn-
Ta 31ddoong Tou GwTOg oto UAIKS) 11 n=c/u
» Otav ¢wrtelvy aktiva mpoormintel TV emedvela enagnig dUo UNIKWV, TPOEPXOUEVN ard TO OITIKA TIUKVO-
TEPO Me Ywvia peyaAUtepn Mag oplkig ywviag téte upiotatal pévo avdkhaon. To pavouevo autd ovo-
pdleTal oAk} avakAaan.
» To Aeukd o@wgq elval ouvBeto. Amoteleital and akTivoBoAieg Tou avtioTolouv oe kdBe Xpwua. To Asu-
K6 Qwg avaluetal and &va mpiopa, ondte oXNUATIETAl TO XPWHATIKO (PACHA.
H avd\uon tou owtdg opeieTal oto 6Tl n TaxUTTAa JLAd00NG UIAG QWTEWVNG AKTIVAG 0' éva UAIKO, ETo-
pEvwg Kal o delktng dldbAaong tou UAIKoU, eEaptdral amd TO «XPWUa» TNG.

v

To xpwua evég adlapavouq owpatog kabopiletal and To XPWHA TOU AVTIOTOIXEl OTIG PWTEWVEG AKTIVEG
TMoU autd avakAd, eve evog dlapavouqg kabopiletal amd TO XPWHA TOU AVTIOTOLKEl OTIG PWTEWVEG AKT(-
VEQ TWV OTOlWV eTUTPEMEL TNV SEAEUOM.

v

BAZIKOI OPOI
OrTikd TMUKVOTEPO UAIKO AldBAaon Aelktng di1dbAaong
OAkr} avdkhaon AvdAuon tou Qwtog Xpwuatikd edoua
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KE®AAAIO 9

®AKOl KAl ONTIKA OPIANA

®AKOI: H OPASH MAS 5TO MIKPOKOZMO KAl TO MEFAAOKOSMO _yotkA
Q Kai I\ovo-rxw

OmTikdg pakég ovoudZetal éva dlapavég owpa, ouvibwg and g
YUQA[, To omolo éxel KauMUAeG erupdveleg (OPALPIKEG 1] KUALVOPL-
k€G). Ou apxaiot 'EAAnveqg yvwpllav 6Tl €va dlapaveg opalptkd
doxelo yepdro vepd pnopoloe va CUYKEVTPWOEL O€ [Id TIOAU JIKPY
erm@edvela To NAakd Gwg Tou Ene@te MAVW Tou (elkdva 9.1).

Mpwtol ot Kwvéfol xpnotgomoinoav toug (pakouq yla TNV avil-
METWTTION TV TPORANUdTWwY TG épaong. NuaAld dpaong kata-
OKeUdoTNKav yla mpwtn ¢opd otn Bdpela ItaAia ylpw ota 1825.

TG apxéq Tou 170U awva o Kémiep kat o Makhaiog ouvdua-
oav dUo gakouqg kal kataokelaocav Tta mpwta TthAeokoria (ewkod-
va 9.2). Me ta TnAeokdma ol dUo emotripoveg dledpuvav ta opla
Tou opatol ouPmnavrog kat €Tol unépecav va mapatnerioouv TIG
KIVOELG TWV TAQvNTWV Kal Twv dopupdpwv Ttoug. Ot gpakol aro-
TeNOUV Ta Baoikd eEaptruata OAwv oxeddv TwV OTTTIKWV opyd-
VOV: TWV HUIKPOOKOTHWY, TWV TNAECKOTIWY, TWV QWTOYPAPIKWY
UNXavwy, Twv pnxavnudtwyv mpoBoAng elkovwy K.d.

Eikéva 9.1
To pAoyopdho yuahi Apiatopdvng: Nepéreg (423 m.X.).

Eikéva 9.2
(@) To mAeokdrio mou ypnaiorolnoe o Makikaiog e To omoio
napatripnoe MPOOEKTIKA TV empdvela e ZeAnvng Kat avakd-
Auge kdrotoug amd toug dopupdpous Tou Ala.

9.1 > SuykAivovreg kai amokAivovreg (akoi ¢ (B) Eva alyxpovo mheatdmo

Av avapwTrOnKeg TIOTE Yla TA XAPAKTNPELOTIKA £vOG TIOAU UIKpOoU
QVTIKELLEVOU Kal BEANCEG va TA MAPATNPENOELS, aoPaNwg Ba xpen-
olgoroinoeg éva peyeBuvTIKO pakd. Av Tapatnprioelg €va avil-
kelpevo péoa amd éva @akd, to Péyebdg Tou qaivetal dlagope-
TIKO ard autd mou elval oTnv MPAYUATIKOTNTA.

2e nolo pavduevo BaociCetal n Asttoupyla Twv QAKWY;
Otav pa pwtewvry déoun mepdoel péoa amnd éva gakod, Aoyw
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(a) V

(B) o

Eikdva 9.3
(a) ZuykAivwv pakdg. (B) AmokAivwv pakdg.

Eikdva 9.4 »
(a) Xapaktnpiotikd koilou @akou. (B) Xapaktnplotikd kuptoUu
OaKoU.

4
i

(a)
'—'—"‘ -
A __//'.’.f.{--’
><——
.
(B) S
Eikdva 9.5

JT0U¢ QakoUq ta mpiouara elvar tomoBetnuéva wote: (a) Ot
ouykAivovteg akol va elvat mayutepot ato kévipo. (B) Ot amo-
KAivovteg akol va eivat Aemtdtepol 0To KEVTPO.

156

Tou @aivouévou tng dldbAaong kdurretatl oAU évrova. Yrndpxouv
dUo KUpla €idn PAKWV:

O kupToi Qakol eival maxutepol oTo PEOOV Kal AEMTOTEPOL OTO
AKpo Kal PETATPEMOUV Wia SETUN TMAPAMNAWY QWTEIVWV AKTiVwV
o€ OuykAivouoa, yU autd kat ovoudlovral ouykAivovreg ¢akoi. O
MeyeBuVTIKOG pakdg elval ouykAivwv @akdg (ewdva 9.3a). Ol Koi-
Aol pakol eival Aerttdtepol 0to HETO Kal taxUtepol ota dkpa. Meta-
TPEMOUV [ia JEOUN TIAPAANAWY PWTEWVWY OKTIVWY Og arokAivou-
0a, yU autd ovopdlovtal amokAivovreg @akoi (ewoéva 9.3B). Tétol-
ou &idoug @akol xpnowornololvial OTo OKOTEUTPO NG PwToypa-
QKNG HNXaviG.

To onpeio E; 010 Omoio OUYKEVTPWVOVTAL Ol PWTELVEG AKTIVEQ
™G OuykAlvouoaq J€oung 1) Ol TPOEKTACELG TNG amokAivouoagq
ovoudZetal kUpla eotia Tou Qakou.

2Tnv ewkdva 9.4 ¢aivovral PEPIKA amd Ta XAPAKINPLOTIKA Twv
PAKWV E TPALPIKEG ETIPAVELEG.

K Ey E: K, K; 1 Ex: K,
- Iy s &Y & 3 " %
\
e (S —f|—f—
(a) (B)

H ypapun KK, mou ouvdéel ta kévipa Twv dUO oQALPIKWY
ermpavelwv Aéyetal KUplog agovag tou ¢akou. To onueio tou
kuplou d&ova mou Bploketal oto PECO TOU PakoU ovopdletal
KEvTpo TOUu @akou. H amdotaon mng kUptag eotiag amd TO
KEVTPO TOU QakoU ovoudleTal €0TIOKH amMOOTACN TOU (QAKOU.
‘Evag Aemtdg @akdg JLabAd TIq wTelvég DETUEG TIOU €pXOVTal
arnd de&ld Tou pe Tov (Blo Tpomo mou SLaBAd Kal autég Tou
gpxovrar and aplotepd TOU. Zuvenwg €xel dUo KUpPleg eOTieq
(E4, Ey). MNa Aemtouq ¢akouqg ot dUo eoTlakég armootdoelg eivat
{oeqg.

lMa va katahdBoupe Twg Aettoupyel €vag pakdg, propoupe va
Bewpriooupe 6Tl anoteAeital and €va oguvoAlo TPLoPdTwY dlago-
PETIKWV PEYEBWY Kal oxnudTwv (eikéva 9.5).

lati o pakdg nou elvat AemtdtepPOg OTO KEVTIPO MPOKAAe! amd-
KAlon Twv QwTelvwy deouwY, evw O MaxUTePOg OUYKALON);

MmnopouUue va mpooeyyiooupe €va oAU Aemtd Koilo ¢akd
pe €va Tplywvikd Tipiopa Tou omoiou n kKopu@r) Bpioketal oto
KEVIPO TOU @(akou. Xxedldfoupe Tnv Topeia plag AEemMTAQ
PWTELWVAG JEOUNG TIOU TIPOOTIMTEL OTO PAKO MAPAAANAQ OTOV
KUplo d&ovd tou. Zto KepdAhailo 8 pdbaue Oti, éTav Pl PWTEL-
vl aktiva elo€pxetal mapdAAnia mpog tn Bdon evég Tplyw-

—



kef09.gxd 11-09-2007 13:36 ™AI %-157 $

KEDANAIO 9 ®AKOI KAI ONTIKA OPIrANA

vikoU mpiopatog, eEepxduevn and autd alldlel mopeia wote
va nAnaotdlel mpog TN Bdon tou (elkéva 9.6). ‘ETol o’ éva Kol-
A0 @aKO n eEepxOuevn aKTiva eKTPEMETAL WOTE VA ATOMA-
Kpuvetal and To KEVTPO Tou, dnAadr o ¢pakdg Aettoupyel wg
arnokAivwv. AvtioTtolxa €vag moAU Aemtdg Qakog Tmou eival
naxytepoqg OTO KEVIPO TOu Tpooeyyiletal and €va TPLywvikod
npiopa tou ormoiou n kKopugn Ppiloketal oTnv KOPUPY) TOU “‘x\
@akoU kat n Bdon tou eival mapdAAnAn mpoqg Tov kUplo A&&o-
va Tou ¢akoU (eikéva 9.7). ‘Etol pa ewtelvr) aktiva mapdA-
ANAn mpog tov KUplo d&ova dtav eE€pxetal and To Gakd TAn-

Oldlel Tpog TO KEVIPO Tou, dnAadn o @akdg Aettoupyel wg Eixdva 9.6
OUYKAV@V. Evag an,oMt'vwv (paxfﬁq npooayyi(erat e éva rptywvu«? npioua
Tou Omoiou 1 Kopu@r} BioKETal OTO KEVIPO TOU PaKol.

9.2 EidwAha Qak®v

‘Otav oe apket) andotaon and éva ouykAivovta @akd Toro-
Betriooupe éva avtikelpevo, T.X. €va kepl, TOTe oe 066V TOW
and Tto Qakd eival duvatdv va oxXNUATIoTEl MPAyUATIKO eldwAo
KAl QVTECTPAMMEVO (Elkdva 9.9).

MAnodlovtag To QvTiKeE(uevo TPOG TO QAKO To MEyeBog Tou
eOWAOU PEYOAWVEL KAl PETA amd oplopévo onueio dev eival duva-
T n nPoPoAr) Tou oe 06dvn. Ze autr In B€on PBpioketal n eotia Exva 9.7
Tou pakou. MNMAnaldovtag To avtikeiuevo akdun meploadTEPO UIo- Fvag ouykAiVwY @aKde mpodeyyiZeTal e éval TowKG mpioua
poupe va diakpivoupe To eldwAo poévo péoa amd To Pakd. To  tou omoiou n kopugr BoOKETaL OTHV KOPUH TOU PaKoy.
eldwho elval mAéov QavraoTikd. Eival emiong dpblo kal peyalu-
TePO Tou avtikelpévou. O pakdg Aettoupyel wg PEYEBUVTIKOG (EIKO-
va 9.10).

FpagIKOC npoooIopIoUOC TOU EIBWAOU

Mwe Ba uropouoaue va rnpoodlopicouue ™ Bon, to €id0G Kat
10 UEyeBOG TOU edWAoU mou oxnuatiCetar ard éva pako;

MNa va npoodlopiocoupe ypapikd to €(dog Tou eBWAOU TOU
oxnuatifel évag @akog, akoAouBoUpe Ta TAPAKATW PriuaTa.
Apxlkd mpoodlopiloupe To €idog TOoUu Pakou (koihog 1} KupTdg,
OUYKAIlVWV 1 amokAivwv), KaBwg Kal Ta XAPaKTNPLoTIKA Tou
(kévtpo Kal e€0TIOKA andoTaon). ZTn Ouvéxela Tpoodlopifoupe Eixdva 9.8
TQ XOPAKTNPLOTIKA TOU QVTIKEIMEVOU OMwe To MéyeBdG Tou kau M yudhun opaioa uropelva Aeoupyrioet wg ouykAIY paKOS.
™ 6éon Ttou, dnAadn tnv andotacr) Tou and TO KEVTPO TOU
@akou. To avtikel(uevo, eite autd eival éva UKPORLO ToU Tapa-
mnpeital pe 1o pkpookdmno eite eival €vag yahagiag mou napa-
mnpeital pe €va TnAeokOTo, To Taplotdvoupe pe €va BENog. MNa
an\étnta Tornobetolpe TNV apxn tou BEANouq otov KUplo d&o-

va. m

lMa va mpoodlopiooupe TO €OWAO TOU QVTIKELUEVOU, TIPOO- q
dlopiCoupe 1O €ldwAo evdq onueiou Tou, yla MAPAdelypa TNG Q
MUTNG Tou BE€Aoug. To eldwAo evdg anueiou mpoodlopifetal oxe-

dldlovtag tnv mopeia dUO XAPAKTNPELOTIKWV aKTivwv Tou Eekl- _

voUv arnd to onuelo (Uia mapdAAnAn mpog Tov KUplo dgova Kalt
NV AAAn va di€pxetal and 1o KEVTPOo Tou (pakou) (eikdva 9.11).

Eikéva 9.9
Eidwho oe ouykAivovta @akd.
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Eikdva 9.10
O ouykAvwy @akdg xpnowornotefat yia m ueyebuvon aviikel-
Uévwy, Onwg ta ypduuata e ekovag.

avTikeipevo

Eixéva 9.11
Tpagidg mpoadloplauds Tou dWAOU 0 OUYKAIVOVTA (aKG.

Eikdva 9.12
Jxnuatioudg tou mpayuatikoU edwAou 0To QAU UIag QwTo-

YPAQIKTG LUnxavi.

eidwho

I\ N
avTikeipevo
N\
AR

Eikdva 9.13
Jxnuatiouds edwiou oe ouykAivovta gakd dtav n amdotaon
TOU QuTiKellevou elvat ukpdTepn e e0TLaKNG.

158

H nopela twv aktivwv oxedldletal oUupwva e TOUG MAPAKd-
TW KAvOVeg:

1. K&Be aktiva mou eival apdAnAn mpog tov kuplo d&ova evig
KUPTOU, OUYKAIvOVTOG pakoU HeTd Tn didbAaor| ™Tg diEpxeTal and
™mv kUpla eotia Tou gakou. Av 0 @akdg eival koihog, arokAivouv
arnd v KUpla eotia SEPYETAL N TIPOEKTAOT NG OLABAWEVNG
aktivag.

2. Avtiotpoga ua aktiva n omoia di€pxetal and tTnv kUpla eotia
€vOG OUYKAIivovTOog akoU 1 Tou Kateubuvetal Tpog Tnv Kupla
eotia evdg amokAivovtog ¢akou petd Tn ddbAaon tng yivetal
apdAAnAn mpog tov Kuplo dagova.

3. Mwa aktiva mou mepvd and to KEVTPO Tou pakou dev aANdlel
nopela.

Eién g16wAwv o pakoug

Epappodloupe Toug mapamdvw Kavoveg TIPOKELWEVOU va TPOO-
dlopiooupe T XAPAKINPELOTIKA Twv eWAwvV Kal ota dUo &idn
PAKWV.

a. ZUYKARIVWV PaKog

TomoBeToUue €va avTikeipevo, yia napddetyua éva kepi, oe and-
otaon MeYaAUTepn NG €0TlakiG. Av ToToBeTriooupe pia oBdvn
niow and to pakd, naparnpolue 6Tl Mdvw o auty Ba oxnuarti-
Cetal TO £BWAO AVTECTPAUMEVO KAl HIKPOTEPO TOU QVTIKELUEVOU.

2V eikéva 9.11 napouaidletal o ypapikég nmpoaodloplopdsg Tou
eldwAou Tou keploU. Mapatnpouue OTL 600 TO AVTIKE(EVO TIApPA-
pével oe andoTaon PeyaAUTePn TNG €0TIOKNG To elBwAS Tou eival
MKPOTEPO TOU QVTIKEWMEVOU Kal avieoTpauuevo. Emiong eival
npayuatikd yiati oxnuatiCetar and Tiqg SlabAWpeVEG aKTiveg Kal
OxtL and TIG TPOEKTATELG TOUG.

Me autdé Tov TPOMO XpPnoluorolouvtal ol ouykAivovteg gakol
yla TNV TPoBoAr) oe pia 084évn dlapavelwv 1 KIVOUUEVWY EIKOVWV
KAl TNV TPOROAN} MIAG TPAYMATIKAG EIKOVAG OTO QAW HIAG PWTO-
YPAPIKAG pNnxavig (ewdva 9.12).

MNati étav xpnowuoroleiq €va PeyeBuvTikd pakd Tov Kpatdq
TOAU KOVTA OTO avTikeipuevo mou B€Aelg va peyeduivelg (elkéva
9.10); O peyebuvtikdg @akdg eival évag ouykAivwv ¢akoég. MNa
va katahdBoupe mwg Aettoupyel, oxnuatifoupe to eldwWAS evdg
QvTIKEWWEVOU TO omolo TorobeToue o andotaon UKPATEPN TNG
€0TIaKNG (elkéva 9.13). Mapatmpoupe 4Tl TéPvovtal Ol TIPOoE-
KTAoElG TwV JIaBADUEVWY aKTiVWV. ZynuatileTal (avraoTiko
eldwAo, To omolo dev elval duvartdv va mpoPAnBel oe 086vn,
aM\d elval évtoTe HeYAAUTEPO TOU AVTIKEIUEVOU Kal 6pBLo (EKO-
va 9.13).

B. ANOKAIVwV PaKoc

To eldwho evdqg avtikeluévou mMou oxnuatifeTal pe €va amokAi-
vovta Qakd eival mdvtote @avtaotikd, 0pblo kal HkpdTEPO arnd
TO avtike(pyevo aveEdptrta amd tn B€on Tou avTIKEIWEVOU (ElKO-
veg 9.14, 9.15).

—
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‘Evag amokAivwv @akdg Xpnoldoroleital ouxvd oTo oKOTEUTPO
MIaG QWTOYPAPIKAG MNXavng. Otav KoITdlelg To QVTIKE(UEVO TIoU
BéAelq va pwtoypaioelg H€oa amnd To OKOMEUTPO TNG MNXAVAG,
BAEMElG TO PavtaoTike 6pblo eidwAd Tou (eikdva 9.16). Ou ava-
Aoyieg Tou eldwAou elval dleg pe TNG pwTtoypapiag mou TPOKEL-
Tar va Tpapnxrel.

ke

{ Eixdva 9.15
Sxnuatioudq eldwiou oe
anokAivovta gako.

9.3 OonTikKa dpyava Kai To MHATI

H ¢wrtoypapikn unxavi

Mia an\f] ewtoypa@ikr unxavr) aroteleital and €va ouykAivo-
vta @akd kat €va euaiobnto @I\ Ta omoia eival tomobetnuéva
oe éva adlapavég kouti. O gakdg uropel va petakivndel unpo-
otd Kal miow wote va pubuiotel n andéotaon avdueca oto Qakod
Kal oto QIAU. Méow Tou (pakoU oxnuartifetal mdvw oto QAU éva
TPAYUATIKG, avTeoTpappévo eldwAo (eikdva 9.17). O aplBudg Twv
QwToviwv Tou @BAvouv 0To PIN\U pubuiletal and €va KAeloTpo
kat éva dldppayua. To kAeloTpo eA€yxel TO XPOVIKS dldoTtnua
mou 1o QAU eival ektebelpévo 0to Pwg. To dAPpaypa eAEYXEL
TO dAvolypa Tou KouTtloU amd To omolo JEPXETAl TO WG yla va
¢BdAocel oto PAU. MeTaBoAn oto peyebog Tou dlappAyHaTog HETa-
BAMeL Tov apBud Twv pwTtoviwv Tou POAvouv OTO PINU KABe
Xpovikr] otiyur). ‘Otav 1a @wtévia ¢Odoouv OTo QWY Aroppo-
Qwvtal and To UANKO Tou Kal TIPOKAAOUV XNUIKEG avTidpdoelg, pe
anoTéAeCUa TO QU VA QUAUPWVETAL OTa onueia mou mpoorti-
mTouv @wtévia. Me autd Tov TPOMO AMOTUTIWVETAL OTO (PIAU TO
eldwho Tou avTikeluEvou.

To LIKPOOKOMIO

To ukpookdrio anoteAe(tal and dUo ouykAivovteg pakoug: To
@akd Tou BplokeTal KOvTd oTo PATL Hag (MPOCOPOAAULIOG PAKAG)
KAl To GAKO Tou BpiokeTal KOVTA OTO QVTIKEIMEVO (QVTIKELUEVIKOG
@akdg) (eikdva 9.18).

O avTIKEleVIKOG PaKOG €Xel HIKPY €0TIAKY anmdoTtaon Kat dnpt-
oupyel mpaypatiké eidwAo Tou avtikelwévou. Autd To eldwlo armo-
Tehel TO avTIKE(UEVO Yla TOV TIPOCOPBAAUO Pakd O omoiog oxn-
MatiCel éva peyebuopévo gavtaoTikd eldwAo (eikéva 9.18).

—

Eixova 9.14
To uéyefog tou edwAou 0’ évav amokAivovta gakd elvat putkpd-
TE0 TOU QVTIKEUEVOU.

Eikéva 9.16
To OKOMEUTPO HIAG PWTOYPAPIKIG UNXavIG.

aloTnpa
PaKwvV

Sidppaypa

Eikova 9.17
Ta pépn pag pwroypagikiig uxavis.

Eikéva 9.18
Ta pépn kat n Aetroupyla eveg Likpoakomiou.
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Eixova 9.19 )

‘Eva kowd aotpovoukd thAeokdmio kataokeudetal pe ouvdua-

OUO 300 PaKwv.

Eikéva 9.20 »
ZTolxXela KATOMTOKOU TAEGKOMIOU.

ui

Eixéva 9.21
To yrivo TnAeakomio: Ta KiGAia
Ta Paoka pépn wag ddmrpag (kidha).

glKn

> kai laTpikn )

)

ap@ifAnoTpoeldiig
!

Eikova 9.22
Ta pépn tou pariod.

160

To tnAEoKOMNIo

Ta Baowkd otoixela evég TnAeokortiou eival Ta (dla pe Tou HIkpo-
OKOTTHOU. 2TO TNAEOKOTIO O QVTIKEIUEVIKOG (PAKOG €xel eydAn
eoTlak andotaon Kat dnpoupyel TO TMPAYUATIKO eldwAo evog
TIOAU HaKpvoU QVTIKEWWEVOU Og amdotaon UIKPOTeEPN TNng €0TLa-
KNG Kat oAU kovtd otnv KUpla 0T TOU TPOCOPOAAUIOU PaKOU.
To eidwho autd amotelel avtikeipevo yla Tov MPooco@OdAuo. To
eldwAo Tou oxnuartifel o mMpocoPOANULOG eival peyebBuopévo, avte-
OTPAUMUEVO Kal pavTaoTikd (elkdva 9.19).

Ot aotpovépol mpotioly Ta TnAeokdTa pe Toug dUo Ppakoug.
2e autd Ta TnAeokdria umdpxel TOAU MIKkpOTEEN amoppdpnaon
pwTtoviwv kat €tol To eldwAo mou oxnuartifetat eivar Aaprmpdte-
O, AV KAl QVIECTPAMEVO.

2Ta peydha TnAeoKdOma ToU XPNOLUOTIOIOUE Yla TNV Tapath-
ENON TWV OUPAVIWV CWUATWYV O QVILIKEWWEVIKOG (AKOG aviikabi-
otatal ouviBwg and éva kolho kdatortpo (eikdva 9.20). Ta tnAe-
okdmia autd ovoudZovtal KaromTpikd.

To ynivo ThAEOKOMIO

Av mipocBéooupe OTo OUOTNUA TWV QAKWV gvdg TnAeokortiou
évav Tpito @akd 1 éva oclotnua amd Tplywvikd mpiopata mou
TpokaAoUv TeTPAmA] avdkAaon, To eidwAo mpokUmTel TeAKA
6pBlo. ‘Eva tétolo tAeokdrio ovopddetal yRivo tnAeokorio. ‘Eva
Celyog ynwvwv TnAeokomiwv TomoBetnuévav dimAa dimAa dnpi-
oupyouv Ta KidAla (eikéva 9.21).

To udti

To pdtl éxel oxrua oxeddév opalpikd Kal eivat yepdrto maxup-
PEUOTO UYPOS. 2TO eUMPOoblo PEPOG UTAPXEL MIKPS dvolyua, 1
KOpn, kat miow and auth €vag pakoq.

—



kef09.gxd

11-09-2007 13:36 ™AI)%-161 (E

KEDANAIO 9 ®AKOI KAI ONTIKA OPIrANA

OL pwTtelvég déoueg mou Tpog€pxovrtal amnd éva avTike(pevo
elgépxovtal oto PAatt péow g képng. O aplbudg Twv pwto-
viwv mou eslo€pyetal pubuifetal and TO EyXPWHO TURUA TOU
patiou, tnv ip1da, mou meplBAAel TV képn. To pwg diépxe-
Tal péow Tou dlapavoug mepPARUATog TO omoio ovoudletal
KepaToeIdng Xtwvag kat dlabAdral oto Gakd kat 1o uypd. Ot
dlabAwpeveg aktiveg eoTidlovial oTov AUPIBANCTPOELD XITW-
va o omnolog Bpioketal oto miow PEPOG TOU patiol Kat eivat
e€alpetikd eguaiobntog oto pwg. To eldwAo TOU AVTIKEIUEVOU
oxnuatifetal mdvw otov auPIBANCTEOELdN XITWVA AVIECTPAWU-
pévo. Ekel eEamAwvetal to omtikd velpo TO omoio ouvdéel To
MATL pe Tov eyképalo. Av kal 1o eldwAo oxnuatiletal avre-
OTPAUUEVO, O eYKEPAAOG Tou eival o Tehlkdg emefepyaoTiiq
Tou epebioparog dnuioupyel TV evrunwon tou 6pblou (elké-
va 9.22).

To udati npooapuoZetal

KatdAAnAot pieg peTaBAAOUY auTOUATA TNV KAWTUASTNTA TOU
PaKoU, HETABANOVTAG CUVETIWG TNV €0TLAKY) TOU AMOOTACT), €TOL
wote TO €idwAo va oxnuatifetal mAavra otov auPLBANoTPOoELdN,
elte To avrikeipevo Bploketal kovtd efte TMOAU pakpld amd To
MATL.

EAattwuata thg opaong

Av Jl06€telg autd Tou OVOMPAZOUME KAVOVIKY) Opaadn, WUMopPeiq
va delg kabapd kat avtikeipeva mou Bpilokovral oe andotaon 25
ekatootwv and eoéva (kovtivé onpelo). Ta eAattwpara Tng opa-
ong ouvdgovtal pe Tnv aduvapia Tou patiol va oxnuatiost to
eldwho TOU avTikEPEVOU TAVW OTOV AP@IBANOTPOED XITwva.
Mepikd amnd Tta eAattwparta g épaong dlopbwvovtal Pe TN XPN-
on YUOMNWV 1] Qak®v enagng (eikdva 9.23).

MpeoBuwnia-YnepueTpwnia

Oa €xelq mBavév mapatnproel Tov namnod cou f TN ylayld
oou va @épvel €va avtikelpevo, yla mapddetypa pa epnuepida,
oe PeydAn andotaon and Ta PATia Tou yla va To det kabapdte-
pa. Nnati ouuPaiver autd;

Zuvnbwg He TO MEpacpa Twv XPOVwv TO MATL XAVEL TNV KAVO-
NTA Tou va Tpocapudlel To pakd avdloya pe Tnv andortaon
TOU avTIKEIPNEVOU wOoTe va oxnuatifel To eldwAo nmdvw oTtov auQl-
BAnoTpoeldr) xitwva. Emiong oe oplopéva dtoua o BoABAOG uro-
pel va €xel pkpdtepo BABog amd To Kavovikd. ZTIG Tapandvw
TMEPIMTWOELG TO eldwAo evdg KovTtivoUu avTiKElévou oxnuatiCeTal
prpooTd and Tov au@BAnoTpoedn xitwva. Auté TO eAdTTWHA
dlopbwvetal pe Tn XENon evédg OUyKAivovTog ¢akou, o orolog
TpokaAel OUYKAION TWV CGKTIVWV WOTE va €0TIAO0OUV OTOV AU®L-
BAnoTpoeldn xitwva (eikdva 9.24).

Muwnio

Kdrolol and toug ouppadntég oou —tubavév kal eol o dlog- va
MNv uriopouv va douv oAU kabapd avrikelueva tou Bpiokovtal
Makpld, ya mapddetypa ta ypduuata otov mivaka tng aiBouoag.

—

Eikéva 9.23
Ta yuakid eivat kat@MnAot pakol rou dlopBwvouy kdmowa and
Ta eAattwuara me épaons.

olKn

S kai Texvoloyia kai latpikn )

)

Eikova 9.24

H mpeofuwmia kai n 3i16pbwar) Tng
Kdrotog mou €éxet mpeoBuwnia dev uropel va det kabapd kovrl-
vd avtikeiieva. To eidwo axnuatiletat miow and tov au@iBAn-
otpoetdr]. Evag ouykAivwy @akdg dlopbuwvel autd to eAdtiwua.
Ot pwtewvé aktives dlaBAwvtat apyikd 0To Qako Kat oty ouvé-
Xela 010 udtt pag, Kkat teAikd To eldwAo oxnuariletal aTov aueL-
BAnaTpoedn.
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Evag dvBpwriog mou Exel puwnia dev uropel va det kaBapd ta ="
uakpwd avtikeiueva. To eidwAo oxnuariCetal umpootd and Tov
auBAnotpoedn. Evag anokAivwv pakdg dopfuvet To napand-
vw eAdtTwpa.

‘Otav épwg mAnoldoouv apketd otov mivaka, téte Ta dlakpivouv
He eukpivela. Marti ouuPaivel auto;

Av 0 akéGg Tou PaTioU €xel UIKPY aKTiva KaumuAdtnTag ri av To
Ukog Tou BoABou eival peydho, TotEe TO eldwAO €vOg HaAKPvVOU
QVTIKEWEVOU oxnuatiletal unpootd and tov aupRAnoTpoeldr, n
opaon dev eival kabBapr kat Aéue 0Tl 0 0POAAUSG eival HUWTIKAG.
MNa va dopbwooupe autd To0 EAATTWHA, XPNOLWOTOLOUUE €vay aro-
kAivovta @akd pnpootd amd 1o pdtt. O amokAivwv (pakog TPoka-
Ael anoékAON TWV PWTEIVWV AKTIVWY, e arotéAeoua to eldwlo va
oxnuarti¢etat mAvw otov auPBANoTpoedn xtwva (eikéva 9.25).

¢

(o}
g kai Texvohoyia kai latpikn )

)

Eikova 9.25 )
H puwnia kai n 8i6pBwor} g

» Xpnoigomoinoe Kai epAppooe TIG €VVOIEG TTOU £UAOEG:

ZupnmAnpwoe TIg AEEelg mou Aelmouv and To MAPAKATw KEe(evo €10l WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV

va eival emotnuovika opBEg:

a Ot ........... pakol eivat TaxUtepol Ooto PETOV Kal AEMTOTEPOL OTA AKPA KAl PETATPEMOUV Mla JEOUN
TAPAANAWY POTEWVWDV AKTIVOV OE ..oeoveevieeeeennes M’ autd kAl OVOPACOVTAL ...cceweeveeeeeenee. pakoi. O
HEYEBUVTIKOG PAKOG €VAL ....eeveeeenne. PAKOG.

B. OL.ooeeris pakol elval Aemtdtepol oto PETo Kal TtaxUtepol ota dkpa. Metatpémnouy pia d€oun mapdA-
ANAWV QOTEWVWOV OKTIVOV OE ...oooeeeeneenneen, OvopdZovtatl AoméV .......c.ocene. Pakol.

TonoBétoe éva avaupévo kepl €tol wote n Adya Tou va Bpioketal otnv eotia evédg Aertol CUYKAVO-

vtog ¢akoU. Na oxedldoelg tnv mopela Twv akTivwv Tou Tipogépxovtal arnd tn eAdya Tou KeploU Kat dla-

BAWvVTAL 0TO PaKO.

Torobémoe pa myn Aéllep €10l WOTE N HOVOXPWHATIK QwTelvry d€oun TNy omoia mapdyel va eivat

TapdAANAn mpog tov KUplo dEova evdg amokAivovtog ¢akou Kat va diEpxetal péoa amnd autdv. Na oxe-

dldoelg v Topeia Twv PWTEWVWV aKTivwv TG d€oung peTd tn didBAaor|) Toug amnd 1o Pako.

» Epdppooe TIG YVWOEIG OOU Kal YPAWE TEKUNPIWUEVEG AMAVTHOEIG VIO TIG EPWTHOEIG TTOU GKOAOUBOUV:
Moleq eival oL KUPlEG JLAPOPEG G° €va AOTPOVOMIKS Kal €va YAIVO TNAEOKOTLO;

Molo épyavo potdZel meploadtepo pe 1o pdtt; ‘Eva AeokdTio, €éva HIKPOOKOTIO 1) Ua PWTOYPAPLKY) HNXa-
vn;

Ot xdpteg TG ZeAnvng tn deixvouv cuvnBwg avteoTtpappévn. Mati vouielq étt oupPaivel auto;

Na umoBéoelg 0Tl N PWTOYPAPIKA OOU PNXavr €xel e0Tidoel 0To PIAU TO eldwAo evog avBpwmou mou PBpi-

oKeTal oe andéotaon 2 m. X1 ouvéxela BEAelg va pwToypagioelg €va dEvTpo Tou Bploketal pakpuTepa.
O @akég Ba mpémel va MANCLAceL 1] va anmouakpuveel and 1o @AY; Atlohdynoe tnv andvinor cou.

MNati évag peyebuvtikdg akdg ovoudletal «yuahl mou BAlel QwTLdx;
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ONON.WAKO

1. ©éAelg va pwtoypapioelg 1o eldwAd cou mou oxnuatifetar oe éva emninedo KaBPEPTN. Av OTEKECAL OE
arnéotaon 1,5 m and tov KABPEPTN, Oe Tola andoTaon TPEMEL VA €0TIACELG TN PWTOYPAPIKY) OOU HNnXa-
\uk

NEPIAHWH

0 Ymdpyouv dUo €ldn Qakwv: oL GUyKAvovteg Kal ol armokAivovteg.

0 dwtewveg aktiveq mMAapdAAnAeg petafl Touq peTd Tn dAOAacr) Toug oe cuykAivovta 1) amokAivovta (pakd
OUYKAivouv 1} amokAivouv avtioTtolxa.

0 To onueio oUykAlonNg Twv SLABAWPEVWY AKTIVWV 1] TWV TIPOEKTACEWV TOUG OVOUAZeTal €0Tia TOU PakouU.

0 To &idog Tou eWBWAOU TIOU OXNUATICEL €vag OUYKAIVwV Gakog eEaptdrtal amd Tn OXETIKY) B€on Tou avtl-
KeleVOU wg TPOg TNV €0Tia TOU.

0 O amokAivwv ¢akdg oxnuartiCel maviote GavtaoTikd eldwAo, opBd Kal UKPOTEPO TOU AVTIKELUEVOU.

0 Ot pakol xpnotuormolouvTtal OTnNV KATAOKEUN] OTTTIKWY OpYAvwV OTwg TNAEOKOTIA, HIKPOOKOTIA, PpWTOYPa-
PIkEG unxaveég. Emumiéov Bpiokouv epappoyn) otn didpbwaon eAattwpdtwv Tng épaong, Onwg eivat n puw-
mia kat n mpeoBuwia.

BAZIKOI OPOI
ZUYKAvov @akdg Kuplog d&ovag Muwrtia
ATOKA VWV QaKOg Ortikd dpyava MpeoBuwrtia

KUpla eotia
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KEDQAAAIO 10 : O atopkdg muprivag
KEDAAAIO 11 : Mupnvikég avtidpaceg
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O ATOMIKOZ NYPHNAZ

MYPHNAZ TOY ATOMOY: O ENEPIrEIAKOZ TFANTAZ

OL erotuoveg 1dn and ta péoa Tou 190U ALWVA QVTIIETWTIL-
Cav to gpwtnua: Mola eival n mpoéheuon ™G NAAKNAG EVEPYELAG;
H amdvinon fABe moAU apydtepa dtav PECW TOU TEPAPATOG
dleloduoav 0To €0WTEPLIKS TOU ATOPOU Kal avakdAuyav tov Tuph-
va Tou atépou Kat Tn dopr) Tou (Ekéva 10.1).

‘Etol €dwoav andvinon oto epwtnua yiati o ‘HAog kat Ta aoté-
pla Adurouv oTov oupavo.

10.1 Mepiypa®r Tou mupriva

To 1911 o Pddeppopvt (Rutherford) kat ol ouvepydteg Tou Tpay-
MATOTIOWVTAG Hia oelpd and MelpduaTa OTo £PYAOTHPIO TOU Tave-
ruomuiou Tou Mdvtoeotep otnv AyyAia katdgepav va anokaAUuyouv
™V Unap&n tou muprva ota dropa. AvaAUovtag Ta arnoTeAéouata
Twv mepaudtov kKatéAn&av ota ocuunepdopara OTL 0 TUPrvag Tou
ardpou: a) av BewpnBel opalpkdg, €xel aktiva 10.000 PopPEG MIKPO-
TEPN and autr) Tou atduou P) €xel BeTIKO NAEKTPIKO POPTIO Kal y)
€XEL TO OUVTPUTIIKA PEYOAUTEPO PEPOG NG MAZag Tou atduou.

To ehagpputepo and Ta droua eivat Tou udpoydvou. XTov Tupn-
va Tou atépou Tou udpoydvou d6Onke To Gvoua mpwTovio. Ermel-
O o mupnvag eival BeTIKA POPTIOUEVOG, KAl TO TPWTOVIO TIPEMEL
va €xel BeTikd gopTio. MNwpifoupe 6Tl Ta dropa, dpa kat To dto-
Mo Tou udpoydvou, elval NAEKTPIKA OUDETEPA. ZUVEMWG TO POpP-
Tlo Tou MpwToviou elval avtiBeTo Pe TO POPTIO TOU nNAekTpoviou
(oTotewwdeg poptio). H pdla Tou mMpwtoviou eivat mepimou 2.000
Popég ueyaAUtepn amnd TN pala Tou nAektpoviou.

evikdTePa Oe éva OUDETEPO ATOUO O APIOUAG TWV TIPWTOVIWV Tou
nuprjva oouTal pe Tov aplepd Twv nAektpoviwv. AuTdg o aploudg,
TIou oupBoAiZeTal e Z, ovouddeTal aToMIKOG apiOpdg (Ewdva 10.2).
O atoukég apbudg kabopilel To XNUIKG oTtolxelo oTo omoio avrikel
TO dropo. ‘OAa ta dropa evog oplopEvou aTolxeiou €xouv Tov (dlo
ATokO apBud (Z), dnAadn TepEXouV TO Blo apBud mpwTtoviwy.
‘Etol Ta dropa tou dvBpaka pe Z=6 meplExouv dvta 6 mpwtovia,
eV Tou OEuydvou pe Z=8 TePLEXOoUV 8 TIPWTOVIA.

O Pddepopvt mapatrjpnoe Ot n pdla Tou Tupriva Tou atdpou
Tou dvBpaka Atav {on pe ™ pdda oxt 6 aA\d 12 mpwtoviwv. MNa
va gpunvedoel Ty napandvw napatripnon, unébeoe OTL O TUPN-
vaqg ektég and mpwtdvia anoteAeital kat and oudétepa cwuatidla
He pala oxeddv (on pe ™ pdala tou mpwtoviou. To 1932 o Tod-

—

01 dopikoi
o1 Tng VANG
gival 1a :

{_@pw
-

o
nisktpévia

rpOTOHVIA U

©

veTpoVIa

Eikdva 10.1
Ot doutkol Aifor g UAnG.

(mpwTéVIQ + vETPOVIQ)
palikoc apibudg

N\,
/EHQ

atopikdg apidués
& (rpotéVia)

Eikova 10.2

To dropo Tou nhiou dmwg 1o PavrdoTnke o Pddepopvr
O nuprjvag tou ototxelou nAiou anoteAeltat and dvo mpwrdvia
Kat 5Uo veTpovia.
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Eixdva 10.3
Ta Tpia todrona Tou uSpoydvou: () mpmio H, (B) Seutépto H
(y) toito H.

\\olKﬁ
8" kai loTopia

Eikéva 10.4

Xivtéki oukdPa (Yukawa Ideki, 1907-1981)
Snoudaoe duatkn ot lanwvia kat o nAikia 22 etwv Eywve kadn-
yntig oto naverotriuto tou Kidto. O lMoukdPa eivat o mpwtog
lanwvag emotriyovag mou mrjye otig HIA uetd tov B Mayko-
oo [MoAepo, drou kat ywe kabnyntiq e Oewpnunig duot-
K¢ oto maveruotiuo Kododuria. Eivat o mpwrog ldnwvag guat-
Kd¢ mou Tribnke e to Ppapelo Noumed duoiiiq o 1949.

4—3—.-—-.—3—-—
. o

|‘_-__________1°-1! I'I'I---——---—.-l

9 C

Eixdva 10.5
H eppéeia Tng mupnvikiig uvaung
Ta mpwtévia aMnAerdpodv: (a) pe nAektokeés duvduelg (amw-
OTIKEG), (B) e LOXUPES MUpNVIKES (EAKTIKEG). Ze andotaon ueya-
Atepn and 107 m n woxupr nupnviky) dUvaun oxeddv undevi-
Cetal.

168

vTyoulk (Chadwick), évag paéntig tou P&depopvt, avakdhuye éva
TETOI0 OWMATBIO TIOU TO OvéUaoE VETPOVIO, dnAadr] oUdETEPOVIO
(eidéva 10.2). Emedr| ta vetpdvia eival oudétepa, o aplbudg toug
dev emmnpedlel Tov apBpd Twv NAEKTPOViwv Tou atduou.

o?

@ 1 H ®iH H

Ta npwtdévia kat Ta verpovia ovopdlovral pe pa AEEn vou-
KAgOvia. O ouvoAlkdg aplBdg Twv VoukAeoviny evog upriva ovo-
padetal palikég apidpog kat oupBoAilletal pe A (eikéva 10.2). ZTol-
xela pe atoukd aplBpd p€xpt 20 €xouv oxeddv OAa iooug apib-
Houg mpwToviwv kat vetpoviwv. Opwg Ta Bapltepa otolxeia £xouv
neploodTepa vetpdvia ar’ O,Tt MPWTévia. Ta AToua Tou €XouV Tov
(dl0 aplOud mpwtoviwv (ATOUIKO aplOd) aAAd SLaPopPeTIKO aplOud
vetpoviwv (dpa palikéd aplopd) ovoudlovtal IoéToTIA.

Ta oétona cupBoAilovTal He 52, 6mou T To GUUBOAO TOU OTOL-
xelou. To udpoydvo €xel Tpila odtona (eikéva 10.3), TO XAWpPLO
300 pe OUMBONA S:Cl kal Cl, evé) OTO YAIVO PAOLS UMEPXOUV Tpia
LOGTOMA TOU oUPAViOU HE IO KOWd TO “wLU. Amé Ta 83 otolxeia
Tou undpxouv otn ' oe a&éloyn noodtnta, uévo ta 20 €xouv
Ja pévo otabepn) popdr. Ta urdAlouna €xouv amd dUo €wg déka
otabepd odtomna. Av AdBoupe undyn oAa Ta lodtomna, TOTE O
aplOudg Twv JAPOPETIKWY TIUPHVV avépxeTal repinou ae 2.500.
‘O\a Tta wdétona evég otolxeliou arotehouvral and Atoua Tou o
nuprjvag toug €xel Tov dlo aplBud mpwtoviwv kat dpa Ta dro-
MA Toug TeplEXouv Tov Blo apBud nAektpoviwv. Emedn ot xnui-
k€G 1BLOTNTEG evdg oTolxelou kabopiCovtal amd tov aplOud Twv
nAektpoviwv Twv atéuwv Tou, dnAadr Tov atopikd apdud, oAa
Ta wdtona evdg otolxelou €xouv TIG (Bleq XNUIKEG 1OLOTNTEG.
‘Exouv Ouwg JlaQOPETIKEG PUOLKEG 1BIOTNTEG, OMWG TUKVATNTA,
onueio ™Eng, onueio Bpaouou K.ATm.

Eidape oe mponyoupevo kepdhalo dTt T apVNTIKA POPTIOUEVA NAE-
KTpdvia Tou atdépou ouykpatouvtal o autd amd TIG EAKTIKEQ NAe-
KTPIKEG DUVALELG TIOU TOUG aOKel 0 BETIKA POPTIOUEVOG TIUPHVAG.

Ouwg moleg duvduels ouykpatouv Ta COUOTATIKA TOU muprva,

O nuprivag aroteleltar and BeTiKA QOPTIOPEVA TPWTOVIA Kal
and oud€tepa verpdvia. Meta&U Twv mpwToviwv ackouvtal loxXu-
PE€Q amMwOoTIKEG SUVAELG.

lou opeiletat Aortdv n otabepdtnta Twv nuprvwy; lMatl Ta npw-
évia dev ekopevdovifovtal pakpld to éva ard 1o dAAo;

To 1935 o ldnwvag guotkédg Moukdpa (eikdva 10.4) ya va gpun-
veUoel TO OXNMATIONS Twv TUpAvwy, TPATelve TNV UMAp&n uag
dyvwotng péxpl téte duvaung. H duvaun autr, aokeital péoa otov
nuprva kai sival 1oxupdtara eAKTIK WOTE va UTEPVIKA TV Anw-
on PeTa&l twv mpwTovinv (eikéva 10.5). Autr n dUvaun ovoudle-
Tal 1IoXuUpn mupnvik duvapn. H wxupn mupnviky dlvaun 1 Loxu-
PN aMnAemnidpaon eivatl TOAU kprig euBélelag, dnAadry aokeital

—
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Mévo HeTAEU voukAeoviwv Tou N andoTtaoy] Toug eival UKpdTeEN
ané 10™° m (ewdva 10.6, 10.7). [ auté To AGYO Ol TIUPHVES EXOUV
népa MoAU pkpd péyebog. H mupnvikr duvaun aokeltal pévo peta-
EU YeTovikwv TpwToviwv Kal veTpoviwv, elval eAkTikr Kat e&ioou
loxupn ya ta Ceuyn mpwtoviou-TipwToviou, TPwToviou-veTpoviou
kal vetpoviou-vetpoviou. EEartiag autq tg ooduvauiag ta mpw-
TéVia Kal Ta verpdvia ovopddovral pe a AEEN VOUKAEOvLA.

MNati elvat avaykaia n onap&n twv VETPOVIWY yla T0 OXNUATIOUO
evOg nupnva;

Ta mpwtdvia étav Ppiokovtal MOAU Kovtd €Xouv TIOAU UEYAAEQ
KIVNTIKEG EVEPYELEG UE QMOTEAEOMA va dAmMopakpuvovtal PeTagu
Toug. Ooo duwg au&dvetal n andoTaon TwV TPWTOVIWY N LOYXU-
P} TupnViky duvaun e€aoBevel kal n anwoTiK NAEKTPLKY duva-
pn ureploylel . Av Opwg METAEU Twv TpwToviwv pecohaBouv
veTpovia, ToTe PETAEU MpwToviwv-veTpoviwv avarrtiooovtal pévo
Ol ENKTIKEG LOXUPEG TUPNVIKEG duvdpelg (eikdva 10.7) kal €10l Ta
veTpévia Aettoupyolv wg «kKOA\a» Tou dlatnpel Ta mpwtdvia oe
kovtvy andotaon. Oco neploogdtepa npwtdvia undpxouv oe éva
nuprva, 1600 TePLoodTEPA VETPOVIA amalrtolvtal yld va ouyKpa-
BoUv evwpéva. M autd kal otoug BapuTtepoug muprveg umdp-
XOUV TePLoodTEPa VETPOVIA and TPwTovLaA.

Eikdva 10.7 »
Netpovia: n k6Ma Tou muprva
To mpwrtovio B kat 10 vetpovio A Bpiokovtal moAU kovrd. EAkovat e toxupr} mupnvikry duvaun. Ta
vetpovia A kat A elvat kovrd kat éAkovral e toyupr nupnvik uvaun. To mpwtovio E kat o vetpo-
vio A Bpiokovtat moAU kovtd kat éAkovtat pe toxupn nupnvik Ouvaun. Tehkd ta vetpdvia Aet-
ToUpyoUV wg «k6Ma» 1 orola auykpatel Ta pakpwd mpwrévia B kat E otov nuprva.

10.2/ Padievépyeia

To 1896 o NdN\og uaokdg MrnekepéN (Bekerel) avakdAuye Ot
MepkA oTolxeia, Onwg To oupdvio, e&€neunav aubdpunTa KAmoL-
€G «akTiveg» oL omoleq apavpwvav TI§ PWTOYPAPIKEG TIAAKeG. H
épeuva ouvexiomke and to PAdeppopvt kat Touqg MEp Kat
Mapia Kiwoupi (Curie) (eikdva 10.8) ot ormolot avakdAuyav dUo
véa otolxela mou e&gnepnav napouoleg aKTiveg, TO TOAWVIO Kal
To pddlo.

MMowa rtav n QUON KAt n TMPOEAEUON TWV VEWV «AKTIVWV»;

OL gpeuvnTéq PETA and TMPOOEKTIKEG MaAPATNPENOE KatéAngav
oto ouumnépacpa OTL oL akTiveq auTég Tpogpxoviav amd evep-
YEIOKEG UETABOAEG TIOU ouvéRalvav OTov TUPriva oplouévwy atod-
Mwv. Alarotwdnke &TL UMdpxouv oTolxela Twv omoiwv ol mupr-
veg dlaomwvtal aubBdépunta. Ta otolxela autd Aéyovtal padie-
vepyd otoixela kat To Qawvéuevo ovoudletal padievepyog did-
omnaon. OAa ta otoixela mou eivat «Baputepa» amnd to HOAURSO
(atoukdg apBuég 82) sival padievepyd.

cC—9
C 9

I4—10'“m—.-|

O O

Eixdva 10.6
H eupékeia Tng mupnvikrig duvaung
Ta vetpovia aAMnAErIdPOUY UGVO UE (aXUPES MUPNVIKEG SUVAUELS
(EAKTIKES).

Eikéva 10.8
0 Mép kat n Mapia Kioupi oto epyaotrptd toug ato fapiot.
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Eikova 10.9
O peydhot nupnves elval aotaBelc kat Slaomwvral EUKOAGTERQ.

Eikéva 10.10 »
Ot aktwvoBoMieq @, B, y ouumepipépovTal e SlaQOPETIkG TPOMO
drav dpxovral uéoa and nAektpwkd nedio. H aktivoBoria a éke-
Tat ano pa apvntikd poptiopévn mAdka, n B EAkeTal and ua Bett-
K& poptiouévn, evw ot y dev aokeltal kaula nAektowr} duvan.

. :H € ocopdtoa

» (5 copdtio B
“oe v oxuivoPoriay
Eikéva 10.11

Ta tpla €dn ™G padlevepyou aktvoBoAag.

Y
Aloupivio
'-——_.__*
.\ Xapti
Padilevepyd
UALKG
Eixova 10.12

‘Eva Aenté pUMo Xapti elval apKETO Yia va aTauatrioet Ty akTl-
voBoAla a. Ma va arnoppognbel n aktvoBolia B xpetdletat éva
Aertd @UMo petdMou. Ot aktiveg y urmopolv va dlamepvouv
Sldpopa UAkd akdua kat weydhou mdxous. Ma va T¢ otaua-
Tio0UlE XpnaiuonoloUue oTpwuata HoAUBSoU ueydAou mdxous.

® -

U — “5Th + He

Eikdva 10.13
Aidomaon a - exmoum) owyaridiou a

. , 238, s . .
0 nuprvag Tou oupaviou “,,U exméunet éva owudtio a Kat peta-

., / / 234
Tpénetat o nuprva Bopiou "y Th.
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MMwe gpunvevouue To yeyovog Ott ot Baptol rupnves dtaomwvrat
auBdpunta;

2TOUG MIKpoUGg Tuprveg Ta mpwtdvia BpiokovTal oAU KovTd Kal
€TOL N LOYXUPY TUPNVIKY dUvaun UMEPVIKA €UKOAQ TNV AMWOTIKA
NAekTpLKA. AvtiBeta o’ éva peydho muprjva ta mpwtévia mou Bpi-
okovtal ota dkpa Tou améxouv oAU PeTa&u toug (B kat I otnv
elkéva 10.9), ondte n eAKTIKY dUvaun eival acbevéotepn and v
anwoTik. Emouévwg ol peydAol rupriveg dev eival téoo otabe-
poil 600 ol pkpdTEPOL.

-
} "
Padievepyd ulikd

.optwué;tc -
nhdreg

Zwhivag kevod

QwToypapLKn
_— mAdxa

*
AKTIVOBORIeC a, B, Y

Ta padlevepyd otoixela ekméunouv Tpia dlaPopeTikA (dn akTl-
VvOBOALWY Tou Tpav Ta ovouatd Toug ard Ta Teia mpwTta ypdu-
Mata TG eAANVIKAG aAgaprtou a, B kat y. Me Bdon tov Tpdmo
Tou Kwvouvtal Yéoa oe NAeKTPIkd Tedio mpoadloplotke N uon
Toug (ewdva 10.10).

‘Etol mpogkuye OTL N akTwvoPBoAlia a eivar BeTikd @opTiopEva
OWHATIa Katl PAAoTa TUprveg NAiou ;He, evd n B eival apvnTikd
PopTIopEva nAekTpdvia. TéNog n vy elval pwTévia TOAU peYAANg
evépyelag, OnAadr) NAEKTPOUAYVNTIKY akTivoBoAia dénwg Tto opa-
™6 Qwq (ekdéva 10.11).

AIEIOSUTIKOTNTO TWV PASIEVEPYWV OKTIVOBOAIWDV

OL akTvoBoAieg a, B, Y dlelodUouv oe BlapopeTikd BadUd oto
€0WTEPIKO TG UANG (ekéva 10.12). ‘Eva cwudTio a sival eUKoAo
va orapatiost ylati éxel oXeTIKA PeydAn pdla kat OxXeTIKA UiKen
Taxutnta. Eruméov €xel To SIMAACIO TOU OTOIXELWDOUG NAEKTPL-
koU @optiou omdte aMnAerdpd nAeKTPIKA €vtova pe TV UAn.

‘Eva owpdtio B €xel MOAU peyalUtepn Taxutnta mou mAnotddel
v TaxUtnTa Tou QwTtog Kal apvntiké ¢optio (0o pe to PopTtio
TOU nAekTpoviou. Zuvenwg oTapatd mo dUokoAa Kupiwg Adyw
OuyKpoUoewv e AANa nAekTpdvia.

H aktivoBoAia y elval n mo duelodUTIKY amd TIg TPELG, yiati Ta
pwtévia dev €xouv PopTio Kal uropoulv va aroppo@ndouv pévo
arndé éva nAektpovio 1 évav Tuprva. Amoppogdral Kupiwg ard
otoixela peydhou atouikol aptBuol dnwg o POAURdOoG.

AiGonaon a

Kdrowol muprjveg (UNTEIKO() PETATPEMOVTAL OE VEOUG TIUPTIVEG
(Buyatpikoi) ekmeéumovrag cwpdtia a. Mwa térowa didomaocn ovo-
paletal didomaon a. Emedn) ta cwpatida a neplExouv mpwtovia
KAl VeTpovia, 0 Buyatplkog ruprivag Oa €xel pada kat poptio dla-
POPETIKO amd ekeivo Tou pnTEiKoU muprjva. O atoukdg Tou apib-
MOG (Z2) Ba eivar pikpdtepog katd dUo PovAdeg, evw O HATIKOG
apBpog (A) katd téooeplg (eikdva 10.13).
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Aigonaocn B

Katd 1t didomaon B and 1o untpikd nmuprjva eKMEUMOVTAL CWUaA-
Tidla B. Ta ocwuatida B eivar nAektpdvia kKal enouévwg o Buya-
TPIKOG muprivag Ba €xel oxedov v dla pdla alAd dlapopPETIKO
@optio arnd To UNTPIKS (elkdva 10.14).

MG Suwsg ekméurovtal nAekTpovia amé Tov mnuprva, apou o
nuprivag dev mepLEXel NAEKTPOVIA;

Méoa otov nupnva éva veTpovio PeTaoynuatifetal oe éva npw-
TéVIo ekméurnovtag €va nAektpévio (eikdva 10.15). ‘ETolL 0 atopl-
KOG apBudg (Z) auEdveral katd pia povada, evd o padlikdg aptb-
MOG (A) dwatnpeltar otabepdg (ewdva 10.14).

Kal tiq dlaomdoelg a kat B o apxikdg muprvag HETATPEMETAL O
nuprjva dAou otolxelou 1} oupBaivel dnwg Aéue pPeTaoToIxEiwoN.

AiGgonaon y

MNwe¢ napdyetat n aktwvoBoAia y kard m didornaon twv padie-
VEQYWV TUPHVWYV;

Metd and pa didomaon a 1 B HEPKEG POPEG O Buyatplkdg
muprivag TePKAEEl evépyela TePLOCOTEPN A’ AUTA TIOU QvTl-
otolxel otn otabepr] Tou KAtdoTtaom (BepeAwdn) 1 Onwg Aéue
BplokeTtal oe dleyepuévn KATAOTAOY. TN OUVEXELA EKTTEUMEL TNV
ermumAéov evépyela e HOPPr) evog GwToviou HEYAANG evEPYELAQ
Tou ovopddeTal pwTOVIO akTvoBoAlag y Kal peTarimTel otn Oepe-
AWdN katdotaon (ekéva 10.16).

AVIXVEUTEC POBSIEVEPYWV CAKTIVOBOAIWV

Ta pwTOoYPAPIKA QI apaupwvovTal OTav MEPRTOUV EMAVW TOUG
owuatda a § B 1 aktiveg y, emopévwg eivat duvatdv va xpnol-
poroinBolv yla TNV avixveuon autwv Twv owdatldiwv kat Twv
akTivwv. Ektég amd ta QAU Kal TIOMEG AAAEG OUOKEUEG XPNOlL-
poToloUvTal yia TNV avixveuon QopTIoUEVWY CWHATISWV Kal akTi-
vV Y. H Aettoupyia twv meploodtepwv Baciletar otov lovioud
g UANG détav auty BopBapdiletal and cwudtia YeyAAng taxu-
mrag 1 ewtévia PeydAng evépyelag. ‘Otav éva oud€tepo ATOUO
ouykpouotel pe éva owudTio PeEYAANg evépyelag, Tote elval duva-
TéV Kdmola nAeKTpdvVIa TOU aTOUOU va ArmopPOPriooUV eVEPYELQ
andé ta owpdTia Kal va aropakpuvBouv amd to dropo. Me autd
TOV TPOTO TPOKUTTOUV gAelBepa nAektpdvia kKal BeTikd Wovta Ta
oroi{a uropouv va avixveutoUlv pe KatdAAnAn dwdta&n. O To kol-
vég TUMOG avixveutr padlevepyoU aktivoBoAiag eivat o petpentig
Mkéwykep (Geiger) (eikéva 10.17).

234Th 234Pa i

Eixéva 10.14
Aidommaon B - exmopnry owpamdiov B
0 nupijvag Tou Bopiou “uTh exEUTEL éva owpaTidio B Kat peta-
TpéneTal o€ MUPIVA MPWTCKTIViOU “siPa.

{ Eikéva 10.15
Epunveia tng didomaang B
Eva vetpdvio Tou mupnva UETATPEMETAl O MPWTOVIO Kal nAe-
Ktpdvio. To nAektpdvio dtageuyel e moAU ueydAn taxumnta and
Tov nupriva e Hopgr aktvoPoAiag B.

Eixdva 10.16
O dleyepuévog mupnvag EKMEUMEL EVEpyela e LoPPr] NAEKTOO-
payvntkig axktvoBoAlag (pwtovia moAU peydAng evépyetag).

Eikdva 10.17
EAeyxog padlevepyou aktivoBoAiag oe epyalduevous ae mupn-
VIKO €py00Tdol0 e aviveut Mkatykep.
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4 kai loTopia

)

Eikdva 10.18
dwroypapies emmTwoewv amé v atopiki) PéuBa mou
pipBnke otn Xipoaiua orig 5 AuyodoTou 1945
(@) H m\dmn wag yuvalkag dnwg €ywve and ta eykaduata mou
unéatn and v ékpnén e BouBag evw Potokdtav oe andota-
on uepikwv xhiopétowv and t 6€an drou e&eppayn. (B) H etko-
va dUo nadlwv mou upevay Xwpic paA\id Alyes nuépes wetd
mv ékpnén Adyw e toxupns aktvoBoAiag mou dExTkav.

Eikdva 10.19
QNiebvéq oUpBoro mou dnAwver Ty meploxr} ugnAiig padlevepyou
aktvoBoAlag.

MINAKAZ 10.1

AxTivoBoia ZxeTikr) Blohoyik dpaaTikoTnTa
Aktiveg X kat y 1

HAektpovia 1,0-1,5
Bpadéa vetpovia 3-5

Mpwtévia 10
Jwpartidla a 20
Bapéa 6vta 20

H Opaotikétnta Twv akTvoBoNwv oxetiletal pe mv
noodTNTA TNG EVEPYELQS MOU LETAPEPETAL QMG QAUTEG,

KaBwg kat pe To Babud amoppdPnang ard Toug LoToug.

172

10.3 > Bioloyikii 3pdon Tng akTivopoAiag

O 1pdrog pe Tov omoio n aktvoBoAia emnpeddel Toug {wvtavouq
opyaviopouq avagépetal wg Blrohoyik dpdon g aktivoBoAiag.

Me Tov 6po aktivoPBoAia evvooupe téo0 TIG padlevepyeg (a, B,
Y), Ta Tax€wg Kivouueva mpwtovia kat vetpdvia 600 Kal Tnv nAe-
KTpOMayvnTIK: akTwvoBoAia (pwtdévia peydAng evépyelag), yla
napddetypa Tiq aktiveg X. Ta owpatida | ta ¢wtévia and ta
omoia anoteAoUvTal ol aKTIVOBOANEG HETAPEPOUV HLEYANEQ TIOOO-
™teq evépyelag. Ta wtévia 1) Ta cwuatidla autd, kabwg dEp-
xovtat péoa ard v UAn, ouykpouovtal He TOuG JOMIKoUg NG
ABoug. Katd Tig ouykpouUoelg autég €va HEPOG TNG eVEPYELAQ
NG aktvoBohiag petagéperal ota NAekTpévVIid TwV ATOPwWY TaA
omoia armopakpuvovtal arnd autd kal €rol dnuloupyoulvtal LovTa.
M’ auté autéq T akTvoBoAieg TIg ovouddoupe 10viouoeg aKTL-
VORBOA(EG.

Koouikn aktivopodia

To peyaAUTtepo HEPOG TNG aKTIVOBOAlag otnv oroia Aol eKTl-
0€ueba eivat n KooMIKA akTivoBoAia, dnAadn n mpoepxduevn
ané 1o ddomnua (kupiwg arnd tov ‘HAo kat Ta undhotrna dotpa)
kat n onoia diEpxetal and Inv atpdéopaipa. Av Kat n atpdoceaipa
dpa WG TMPEOCTATEUTIKY] aomida OTauaTwvtag Ta meploodtepa
MPWTOVIA 1] Ta OWMATIA a, KATIOlEG KOOWIKEG aktiveq tn dla-
Tepvouv Kat eOdvouv otnv empdvela g 'g. e peyailtepa
Uyn n aktwvoBoAia auty eival o €vrovn. Aev mpénel OUwg va
Eexvdue OTL TO avBpwrivo Yévog eupaviotnke kal e&elixtnke
ME€oa oTo mePIBANOV auTtrig TNG akTlvoBoAiag, ondte o avBpw-
VoG OpPYAVIOPOG €xel TPooapuooTel OtV mMapandvw aKTLVO-
BoAia.

APACTIKOTNTA TWV OKTIVOBOAIWYV

Ot otol kataotpépovtal dtav dexBouv TOAU peydheg dd0elg
akTivoBoAiag, dnwg eivat n n\lakr, ol aktiveg X kat OAeg oL padie-
VvEPYEG (elkdva 10.18). H €kBeom oe aktivoBoAia uropel va mpo-
KAAEOEL OXETIKA NMTIEC KATAOTPOPEG, Yia Tapddetypa n urepPBoAl-
K1 €kBeon otnv nNAakr aktivoBoAia uropel va mpokaléoel €ykau-
pa. Eivat épwg duvatdv va odnyrioel oe coBapéq aobéveleg ako-
Mo Kat oe Bdvato dtav TPokAnBel paldikfy KAtaotpopn TWV KUT-
TAPWV TWV LOTWV 1 HETABOAEG TOU YeveTikoU UNKoU. To mdoo erit-
kivduvn eivat pia aktivoBoAia e€aptdral and To €idog g (miva-
kag 10.1).

‘OMot oL avBpwrol ektiBevtal oge aktivoBolieg. Ot aktvofo-
Aeg mpoépxovtal eite and QuOokég MNyEg, ONwg TA yrjva opu-
KTd, TO €3ap0G KAl N KOOUIKY] akToBoAia, elte and avlpwri-
veg Jdpaotnpldtnteg, Kupiwg aTplkég ePApPUOYEG  (elkdva
10.20).
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dUoIKn PaSIEVEPYEIQ

H kUpla GUOIKA TINYY) PadIlevéPyelag eival To padovio “Rn, éva
dxpwuo adpavég agplo Tou TIPoEpxeTal amd Ttn dlAoTacn Tou
padiou “Ra. To pddlo BpiokeTal oe EAAXIOTEG MOOGTNTES Ot OAA
oxeddv Ta MeTpWUATA Kal To €dagog. Kabwg diaondrat to pddlo
nou Bploketal oto €dagog, ota BeuéAld TwV OIKOJOoPWY, Tapd-
vetal To aéplo paddvio. To paddvio, emeldn) eival aéplo, eUKoAa
dlelodlel oTov agpa Tou omuTioU pag kat yU autd eival erukivou-
vo. Mavtwg évag TAKTIKOG aAgplopdg TwV XWPWV TNG Katolkiag
MELWDVEL TNV TIEPLEKTIKATNTA TOU aépad Tou avanvéouue oe padod-
VIO Kal €T0L PEwwveL Tov Kivduvo.

Koopikn
Iivn ;

Katavadetikd Ayadd
Mupnvikn
- latpikn

Ecotepiki Axtivoypagieg

Padévio

ANGPQIIINEZ APAZTHPIOTHTEZ
®YZIKH PAAIENEPTEIA

AdosiIc aktivoponiag

To amotéAeoua g dpdong TwV AKTWVOROAWY OTOV avOpWIIVO
opyaviopd eivat aBpototikd. H BAGRNn dnhadr nou nabaivoupe av
ekteBoupe oe aktlvoBoAia dev amokabiotartal, aA\d mpootiBetal
ot BAGBeq mou Ba mdBoupe oe endueveq €KOEOEI] OE AKTIVO-
BoAieg. Tn 8éon Tng aktvoBoAiag mou maipvoupe KABe @opd TN
peTpdue oe rem. ‘Evag péoog dvBpwrog mpooAauBdvel mepinou
0,2 rem TO Xpdvo. Mia ouvnBlouévn aktivoypapia Bwpakog divel
nepinou 0,02 rem. H moodtnta Tng aktivoBoAiag mou TPOoKaAel
dueco Bavatneodpo amotéleoua eival yUpw ota 500 rem. ‘Exel
urtohoytotel 6Tt n pé€on ekmounry padlevepyoU aktivoBoAiag armd
OA\a Ta €PYOOTACIA TIUPNVIKNG eVEPYELag MiKpalvel To pEgo 6po
{wng Katd 5 nuépeg, evad and 1o paddvio katd 40 mepimou nueé-
PEG. ZUYKPITIKA Ba prnopoucape va moupe OTL TO KATvIopa evog
TIAKETOU TOlyApwv KABe pEpa pikpaivel tn péon dldpkela (wnig
katd 6 xpovia. H apvntikr dpwg enidpaon tng axtvoBoAiag otov
TOTKG TANBUOMS amd Tn XPEroN TUPENVIKWV OTIAWV 1) and KArmoLo
ooBapd nupnvikd atuxnua eival moAl peyaAutepn (ewdva 10.20).

H aktwvoBoAia y eival n o erkivduvn dIOTL €xel TIOAU PEYAAN
SleloduTIKn IkavoTnTa. Atydtepo emikivduvn eivatl n aktivoBoAia B
kat akéua Atyétepo n a.

Eikdva 10.20
SUVELOPOPES TwV SLAPOpWY MNYWV PadIEVERYELQS.

ApacTtnpiéTnTa

Koopikny akTivoBoAia

» Tomobétmoe €va petpntr MkAlykep OTO
Bpavio cou, pakpld amd omoladrnoTe
padlevepyd myn.

» Ogoe oOe Aettoupyia TO HETPENTA KAl
Katdypaye Tov aplOpd TwV amaplOur-
OEWV Yld XPOVIKO Jldotnua TPV
AETTTWV.

» TUNEe éva @UA\O xapti YUpw amd TO
owAfjva Kat enavalape TG UETPNOELG.

Mewvovrat ot anaplburoeLg;

Tt tunog aktivoBoAiag ¢Bdver otov ama-

pLount; ATloAéynoé To.

» EnavdAaBe tn dadikaoia mepBaA\ovtag
SladoxIkd To owArva pe GUANG aAOUL-
viou mdxoug 6 mm 1 LOAURBOU TIAXOUG
5 cm.

Mewvetat o aptbudg twv anaplbunoewv;

Tt umopelc va ouumepdvels yia to &idog

NG KOOULKNG akTvoBoAiag;
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1.

» Xpnoigomoinoe kai epAPPOOE TIG £VVOIEG TTOU £HAOEG:

Mepiypa®n Tou mMuprva

JUUMAAPWOE TIG TIPOTACELS WOTE va elval EMOTNUOVIKA 0pBEG:

O muprivag éxel aktiva 10.000 QopEG MUIKPOTEPN ATIO AUTH TOU ..ocvvveeeeveeennee. » EXEL eeviieeeieeeinn nAe-
KTPIKO POPTIO KAl TO OUVTPUTTIKA HEYAAUTEPO MEPOG TNG wevvrereerrereeireenns Tou artduou. Amoteleltat amd
...................... KAL ..coveeeveerees. TIOU OVORIAZOVTAL ........o.eee..... O OUVONIKOG APLOOG TV VOUKAEOVIOV €VOQ
TIUPNVA OVOUATZETAL ....vveeeennee aplOudg kat cupPBoAifeTat pe ...... , VW) TWV TIPWTOVIWOV ..eeveerieienienee. Kal
OUMBOAlCeTaL KE ....... >tolxela mou €xouv Tov (Bl10 aplBpd mpwTtoviwv aANd dlapopeTikd aplOUd VeETpo-
Viwv oVOUAZOVTAL ....ccccvveeeieennnns

Na emAéEelg TO YPAUPA TIOU AvTIOTOLKel OTnVv erotnuUovikd opdr) mpdtaon:

i. To puolkd péyeBog A eivat: a) o aplBudg Twv mpwtoviwy, B) 0 aplOudg Twv vetpoviwy, Y) o apldudg
TwV veTpovinv, d) o atoukog aplbudg, €) Timote amd autd.

ii. Ol lodTomol Tupriveq €xouv: a) dleg TIHEG Yia To A Kat To Z, B) Bleg TIEG yia To A Kal SLAPOPETIKEG
yia 10 Z, y) JlapOPETIKEG TIMEG Yia To A Kat dleg yla 1o Z, O) JLaPOPETIKEG TIMEG Yyl TO A Kal TO Z,
€) kavéva and Ta maparndvw.

Padievépyeia

Zto dumhavé mivaka avtiotoixloe Ta £idn g padlevepyol OKTL- | {1, akTvoBOA@ @ a. NAEKTPOVIA
voBoAiag pe Ta owpatidia and ta omoia amoteleltal: 2. aktivoBohia B B. pwTdvia

Mowa anéd TIC Padlevepyés akTvoBONES éxel TV (Bla guon pe To | 3 AKTWOBOA y Y. Tupriveg nAiou
opatd Gwg;

» EQAppOOE TIC YVWOEIC OOU Kal YPAYE TEKUNPIWHEVEG ATAVTHOEIG OTIC EPWTHOEIG TTIOU OKOAOuOOoUV:

Mepiypagn Tou mupriva

Mwg peTABANETAL O ATOMIKOG KAl 0 HAlIkOg aplOudg evog mupriva dtav ekmEUmel avtioTolxa: i) éva ocwua-
Tidl0 q, i) éva cwparidlo B, iii) wa aktiva y;

Juxvd avagépetal OtL Ta veTpovia mailouv To pOAo TNG «KOANAG» WETAEU Twv MpwTovinv. Mmopelg va
efnynoelq yari;

Ta mpwtdvia €xouv BeTIKO NAeKTPIKO POPTIO, evw Ta veTpdvia elval oudetepa. lMati ouxvd ta ovoudlou-
He voukAedvia xwplg dtdkplon;

Padievépyeia

3’ éva aloupwvévio Kouti TomoBetelTal €va ewtoypaplkd ¢\U. Allha oto kouti Bpioketal pa padievep-
Y6Gq ™yn. Metd and peplkéq UEpeq TapatnEoupe OTL To QAU €xel apaupwBel. Mota vouilelg ot prnopel
va eivat n mbavr) artia; H mnyr eknéunel: i) cwuatida a, i) cwpatida B, iii) aktiveg y. Na dikaloloyr-
OEIg TNV €TIAOYT} COU.

2T padlevepyd didonaon B ekméunovral and Tov mupriva niektpévia. Mg oupBaivel KATL Tétolo agou
0 Tuprvag dev TePLEXEL NAEKTPOVIQ;
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ONOR. . WiKO

’ 7 ’ 7 235 238, 7 7 z 7 7
1. Aulo wdtona tou oupaviou eival 0 LU Kal 10 “LU. Mdéoa verpdvia umdpxouv oTov Tuprva Kadevog;

2. To otoixelo udpoydvo €xel aUpBolo H kat atopkd apdud 1. MNpdwe ta oUUBOAA TWV TPLWV LOOTOTIWV TOU
udpoyodvou pe 0, 1 kat 2 verpdvia OToV TUPrva TOUG.

Ja ’, , 7 , 7 7 ’ 7 7 7 109
Mold €idn cwpatdiwv kat méca cwuatidla and Kabe eidog umdpxouv oe €va ATouo ,Ag;

To padlevepyd (OGTOMO Tou HOAURSOU “1Pb upeTatpénetal oe POHoUdlo Bi pe exmoumy aktivoBoAiag B.
Na ypdyelg to MApeq GUUBOAO TOU LOOTOMOU TOU PLOpMouBiou TIoU TIPOKUTTTEL.

NMEPIAHWH

0 Ot atoukol muprveg amotelouvtal and mpwtdvia Kal verpdévia. O aplOudg Twv mpwTtovinwv evdg muprva
ovoudZetal atoukog aptdudg Z. O ouvolikdg aplBudg TwV TPWTOVIWV Kal Twv VETpoviwv ovoudZetal padl-
K6G aplbuég A. Atoua pe TUPYVEG Tou €xouv (Blo aplBud mpwTtoviwv Kal dlapopeTikd aplOud veTpoviwv
ovoudlovtal Lodtora.

0 Mpwtdvia Kat veTpdvia ouykpatoUvtal OTov Mupriva pe v enidpaon g Loxupriq aAAnAemidpaong.

0 ‘Evag aotabng nuprvag dlaomdral, omodte UETATPEEMETAL O TUPrva evog AN\ou otolxeiou. To @avouevo
ovoudletal padlevépyela. Yrndpxouv tpia €idn padlevepywv dlaomndoewv. H didomaon a: o muprjvag mou
dlaomdtal ekmeumel cwudtia a (muprveg nAiou). H didomaon B: o padlevepydq Tuprivag Katd tn dldomao)
TOU ekmEUmel owpdtia B (NAektpdvia peydAng taxutnrag). H didomaon y: o padlevepydg muprjvag Katd
N dl1domaor Tou eKméunel akTvoBoAia y (pwTtdvia ToAU PeYAANG evépyeLlag).

0 Ot aktivoBolieg €xouv BloAoYikég emdpdoelg Tou eEaptwvtal arnd To eidog Kal TNV evépyeld TNG OKTLVO-

BoAiag.

BAZIKOI OPOI
Mowtdvio, veTpdvio Madikég aplBuédg loxupry aA\nAemidpaon AkTivoBoAia a, B, v
ATouIKOG aplBudg loétomna Padievépyela

175



kefll.gxd

10-09-2007 16:42 ™AI,%-176 (E

o U\a [!ﬂ[ll}&@ﬁ] \ropla

Iovapu) svepyswEi) ouygwia
mgﬂ mmwm mﬁm@m«m@ lzoeermye

mﬁ«m@m&mwmﬂmmwmmmmmmmm

TioNreswdy Auspusis uirdypaweay ouuewvia, §) ool svdieTa v arodau®sl wropi)

Wiel 10 SVERYEIe® WENNOY TOY TNEMTT).
mmmmmmmmmm

aveise @E@ﬂmmmm@mwm
T aifven ) mropipvc) @dven@in; M npoxeiatvag
Neerel irerpeiyoviren Toe UEYdN Tood SYEDYEIEE GRS IURIVINES GUVEIEaE;
mmm@mmmmm

'\
\

YTOIKEPAAALOIAUTO;
® Oa abelcyIaTn VAT PO

® Od \VWPIGEIGTA EON TWYATUPNYIKOYV VIO PACEWYA0XAG IKALGUVINEN:

® OC ) OEIGITIG EIPNVIKEGKA N FEQAPHOYEGTNGIMUPNVIKNGIEVEPYELAG:




kefll.gxd 10-09-2007 16:42 ™Al %177 M

KE®AAAIO 1 1

NYPHNIKEZ ANTIAPAZEI2

MYPHNIKH ENEPTEIA: EAIZIPIO ZQTHPIAZ 'H OAEGPOY TIA
THN ANOPQIMOTHTA;

H peyalUtepn opoppld g ®uoikhg, (0wg amoKaAUTTETAl OTIQ
eKMANEELG TIOU ETILPUAACTEL 1 ETLOTNOVIKY TTPd0d0G. ZTa Péoa TNG
dekaetiag Tou 1930 o PA&deppopvt, 0 AvBpwrog Tou avakdAuye
Tov atoukd muprjva kat o AivoTdly, Tiou TpoéBAePe TNV AmeAeu-

BoBuag toug di€Yeuoe pe dpapatikd TEdmo. Zruepa, 60 xpdvia
METd, peydlo HEPOG TNG eAMIdAg yia TNV QVTIUETWITON EVEPYELQ-
KWV Kal OKOAOYIKWV TIPOBANUdTwY O MAQvNTIKA KA{paka PBaocie-
Tal Kat oV TIBAoeuon NG TIUPNVIKAG EVEPYELAG.

B€pwon NG TUPNVIKNG evépyelag, Bewpouoav avépiktn oroladn- 00N napEyctal "r
note mnpooTiddela TexvnTig a&lomnoinong NG TMUPNVIKAG eVEPYELAG. - epinoy 3.300 t 4
Mepimou 10 xpdvia apydtepa To 1945, N KATAOKEUN] MUPNVIKAG i) vaﬁ_«_\ -

11.1 Evépyela Kal TIUPNVIKEG AVTISPACEIQ

Evépyela ouvéeong tou nupnva

MNvwpioape 6Tl peTa&U Twv MPWTOVIWV Kal Twv VETPOViwv oTov
mupriva ackouvTtal LOXUPEG TUPNVIKEG duvdpuelg. Ta VoukAedvia
otov Tuprjva €xouv Suvapik evépyela. Tnv evépyela authi Tnv
ovoudloupe mupnvikg evépyeld. ‘Exel anodeiytel nelpapatikd Tt
o mupnrvag éxel pikpdtepn HAla amd Tn ouvolkr] PAla Twv Vou-
kAeoviwv and ta ormoia oxnuatiferatr (eikéva 11.1). Autr) n dwa-
popd palwv ovopdletal éNelppa pdaiag.

Mwe e&nyodue 10 EMeuua ualag oToug TMUPIVES;

O Aivotdwv oto mnAaiolo Tng elBIkAG Bewplag TG OXETIKOTNTAG
anédel&e 6t n pdga (m) kal n evépyela (E) ouvdgovral pe v egi-
owon: E=(n'02: orou cn TQXUmTa, TOU QwTOq OT(,) KEVO. Ar])\aér]l O nuprivag éxet ptkpdtepn udla and m ouvolikr pdda twv vou-
N BUVAMIKY EVEQYELQ TWV VOUKAEOVIWV OTOUG TUPNVEG QVTIOTOXEL  eoviuy and ta onola oynuatierat,
oe oplopévn noodtnta palag, (on akpwg pe 1o ENNelUpa palag.

Eixéva 11.1

EVEpyeEla KOl NUPNVIKEC OVTISPAOEIC

Katd tnv auBdpuntn padlevepyd didomaon 1 TV TEXVNTH Tapa-
ywyn evog mupriva pe Boupapdiopd evog AMou Tupriva cupBai-
vel Ja avaddtagn Twv CUoTATIKWV Twv Tuprivwyv, dnAadn ua
mupnvik avridpaon. Avtiotolxa oOe A XNUIKY aviidpaon oup-
Baivel avadidtadn Twv atdéuwv Twv oTolxelwv, 1 akplBéotepa Twv
NAekTpOoViwv TwV atépwy. Ydpxel SUwG Hia TIOAU OMUAVTIKY TT0C0o-
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Eixéva 11.2
Evpiko ®éppr (Fermi)
ItaAdg QUOIKAS, emkepaAnS TG ouddas EmOTUOVWY MOU METUXE
yia npwm eopd v eAeyxduevn atuodwtr nupnviky avtidpaon
oto Zikdyo to 1942. Xpnowornoinoe ypapim wg emBoaduv).

Eikdva 11.3 »
H axdon tou oupaviou 235
SUupwva pe éva armAd mpdTumo o MUPHVaq OUMEPIPEPETAL Tav
W poptiopévn atayova uypou. H aroppdenon evdg vetpoviou
npokalel wa emunkuvon tou mupnva. Otav i emunkuvon yivet
QpKETa UeydAn ol anwoTikéq nAektotkéq duvduelg umepPaivouv
TG EAKTIKEG MUPNVIKES, omdTe o muprvag oxiCetat ota duo.

Eikdva 11.4
0 Orto Xav (Otto Hann) kat n Aile Mduvep (Lize Meitner) oto
epyaotripld toug ato BepoAivo.

Eixdva 11.5
H BéuBa oupaviou mou ekeppdyn ot Xipooiua.

TIKM dlapopd. H evépyela oUvdeong TwV VOUKAEOVIwV OTOV TUpr-
va, Aoyw Tou eM\elppatog pdlag kat ™mg HEYAANg TG g taxu-
NTag Tou Qwtdg, eival mepimou éva ekatoupuplo PopES Heyalu-
TePN amnd Tnv evépyela oUvOeoNG TwV nAeKTpoviwv OTO dTOMO.
JUVETIWG 1 OUVAWLKY] EVEPYELD TIOU METATPEMETAL OE KIVNTIKA TV
OWMATB(WY 0 [ TuENVIKY aviidpaon eival éva ekatoppuplo
POpEG PeyalUTepn amd Tnv avtioTolxn Oe WA XNk avtidpaon.
OL dUo KUpleg TUPNVIKEG avTIOPACELG UE TIG oToleg ekAUETAL AU
n Tepdotia noodtnTa evépyelag elval n mupnviky oxdon kai n
TIUPNVIKY] OUVTNENR.

11.2 > nNupnviki oxdon

H duvardmnta petatpomig TG TUPNVIKAG EVEPYELAG O eVvEPYELQ
AMN\NG poperig dlepeuvr|Onke katd T Sekaetia Tou 1930. To 1939
duo Teppavol ynuwol o Xav (Hahn) kat o Ztpdopav (Strassman)
ékavav ua tuxaia avakdAuyn mou enpoketo V' aAdEeL To PENOV
TOU KOOUOU.

Juvex(Covtag TPOYevECTEPESG EPEUVNTIKEG TpooTidbeleq Tou lta-
Aou ®€ppu (Fermi) (ewdva 11.3) BouBdpdioav oupdvio pe veTpovia.
AvaAUovtag Ta Xnpikd mpoidvia tng avtidpaong pe €kmAnén dwarti-
otwoav 6Tl apaydtav Bdpto. Ot duo ynukol dev prmopoucav va
kataAdpBouv Tweg To Bdplo e atoukd apBud 56 rrav duvardv va
napdyetal and 1o oupdvio TIoU €XEL ATOUIKO aploud 92.

Mia gBdopdda apydtepa n Aie Mdatvep (Meitner) (ewdva 11.4)
kat o ®pig (Frisch) €dwoav T owot €Efynon: oL TUPrveg TOU
oupaviou eixav diaoractel oe dUO KPATEPOUG TIUPIVEG OXEDOV
long pélag. H Mdrtvep ovéupaoe aut) tn dladikacia oxdon.

levikétepa mupnvikg oxdon ovopdZetar n Jdidomaon &vog
aoTafoug muprHva o€ dU0 HIKPOTEPOUG TTUPHVEG HE OXESOV ioeg
Haleg. ZuvriBwg ouvodeletal and TAUTOXPOVN EKTIOUTT VETPOVIWY
kal areheuBépwon Tepdotiag noodtntag evépyelag. ‘Evag mupn-
VaG TOU LOOTOMOU Tou oupaviou wU mabaivel oxdon étav Bop-
Bapélcewl pe vetpdvia kat daomdral ouvneu)q o’ éva mupriva
Bapiou ;Ba kat 0’ éva TUPHVA KPUTTTOU 52Kr, EVE GUYXPOVWG EKTTE-
priovrat tpia vetpdvia (eikéva 11.3). Kabéva and autd pmopel va
TiPoKaA€oel véa oxdon omdte TeAkkd elval duvatdv va TpokUYel
Ha aAuoidwTth avtidpaon. H akuodwtr avtidpaon unopel va eivat
apyr Kat gkeyxopevn, T.X. 0’ €va mupnviké avtidpaoTripa evog
evepyelakoU oTtabuoU TUPNVIKAG OXAong, 1 va ArokTAoEL eKpPn-
KTIKO XAPaKTAPA, OMwg OTNV ATOMIKA TUPNVIK BouBa (eikdva
11.5).

MNa va ouvtnpenBel pa aAuodwt avtidpaon, Ba npénel n udla
TOU OXdolou UAIKoU, yla mapddetypa tou U-235, va urnepBaivel
Ma eAdxoTn T mou Aéyetal Kpioiun udla.
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lati dev ekdnAwvovtal aAuctdwTéS avtidpdoel§ oTa Koltdouara
oupaviou rou untdpxouv otn PUON;

210 QuUOKS oupdvio To ooTtono U-235 undpxel oe avaloyia
MOALG 0,7%. To wodétomo U-238 mnou Bpioketal oe peyalltepn ava-
Aoyila uropel va amoppo®rioel veTpovia Xwpig va unootel oxd-
on. '’ autd kat dev npayuaroroleital aAucdwTtr avtidpaon oto
oupdvio mou umndpxel otn eUaon.

Exdon ka1 gvepyeia

2Tn oxdon Ttou oupaviou N pdla Twv MPOoIdVIWY eival UIKPATEEN
ard ™ MAla Twv avtidpwviwy (ekdva 11.6). To éNepa pdlag
elval .ooduvapo pe v evépyela Tou ekAUetal, oUPGWva e TNV
eElowon Tou Aivotdw. H evépyela ou aneAeubBepwveTal oe A alu-
odwt avtidpaon oxdong elvar tepdotia, MOAU peyalUtepn arnd
MV evEPYELD OMOLAODNTIOTE XNUKNAG avTidpaong, yia mnapddetyua
™G Kavong.

MupnviKoi avtIdPOOTRPEC

O rnupnvikég avtdpaotipag eivat €va olotnua oTo omoio
npaypatoroleital pia eheyxouevn aluctdwtr avtidpaon oxdong
mou odnyel oe ameleuBEpwon evépyelag. To MPWTAPXIKS TPO-
BANUa TOU TIAPOUCIACTNKE OTNV TPOCTIABEId KATAOKEUNG €vOQ
nupnvikoU avtidpaotripa HTav n ouvtipnon TG aAUcIdWTMG
avtidpaong. Ta meploodtepa amd ta verpdvia mou napdyovral
and Tn oxdon Twv MUPHVwV Tou oupaviou 235 (pU) Kivolvtal
ypryopa. Autd ta ypriyopa vetpdvia dev amoppopuwvtal amnod
TOug TUPrveg Tou oupaviou 235. MNa va anoppopnbouv Katl va
npokaAéoouv véeg dlaomdoelg, mpénel va emppaduvboulv. H emi-
Bpdduvon emtuyxdvetral étav Tta vetpdvia OUYKPOUOTOUV Le
TOUQ TUPNVEQ TOU UAIKOU Tou TePIBAAAEL TO oupdvio, TO oroio
ovopdletal empBpaduvtig. Qg emBpaduvieg umopolv va xpen-
goromnBoulv ypapitng | to cuvnblopévo vepd. MNa va ouvn-
pnBel n aAuowdwtr avridpaon, n avaloyia tou oupaviou 235
oto delyua mpémnetl va au&nbel. Autr n dladikacia av&nong tou
apldpol Twv oXAoluwv TUPrVwV ovoudletal EPMAOUTIONSG. Me
Tov gunmAouUTIONd n avaAoyia tou U-235 augdvetal and 0,7% oe
3%. 2Ze €va Kablepwpévou TUTIOU TIUPNVIKG avtidpaotrpa mepi-
mou 200 Ttévol oupaviou TomoBeTouvral PECA OE EKATOVTADEQ
METAANKEG pABdoug (eikdva 11.7). H meploxy otnv omoia tormo-
Bete(tal To oxdowo UAKS ovoudletal kapdid Tou TUPNVIKOU
avTidpaotipa. Ot pdpdol PYe To OXACIHO UAIKO TmeplBAAAovtal
and vepd TO ormoio dpa wg emPpaduving, evw Tautdxpova
peTapgpel BepUIK evépyela and Tnv Kapdid Tou avtidpaotrpa
npog To mepIBAAov (eikdva 11.8).

MupnviKOG avtidpacthpac KAl UETATPONEC EVEPYEINC

2’ éva otabud TUPNVIKAG evépyelag, n BepUIK evépyela Tou
ek\Uetal amnd tn oxdon mnpokalel av&non g Bepuokpaciag Tou
vepou Tou mePLBANEL To oupdvio. Auté To vepd dev Bpddel ermel-
N Bploketal kdtw amnd uywnAn mieon, n omoia au&dvel ™ Bep-
Mokpaoia Bpaopou. Onwg deixverar otnv ewkéva 11.9 autd To
vepd petagépetal and pa avthia oe pa degauevr) Bepudtntag
oérou mpokaAel Bpaoud daMou un padlevepyol vepou. O atudg
Tou napdyetal oTpéPel Toug oTPoRiAoug Tou cuvdEovTal UE YEV-
VATPLEG Ol OTo{eq TAPAYOUV NAEKTPIKY EVEPYELQ.

Eikéva 11.6
0 npnvag tou oupaviou éxet ueyaAltepn udla and T ouvo-
A pdZa twv muprvwy Tou Baplou, Tou KOURTOU Kal Twv et
mAéov veTpoviwv mou mapdyovtal.

Eikéva 11.7
PdBdot mupnvikoU Kaualuou ™ oTtyur} mou Ti§ KateBdlouy oty
Kkapdld Tou avtidpaotripa.

Eikéva 11.8
To vepd mepiBdMet v kadd Tou mupnvikoU avtidpaoTripa Kat
dpa wg emBoaduvig.
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Eixdva 11.9
ZYnuaTkiy avanapdotaon nupnvikoU aviidpaotripa.

Eikdva 11.10
H udZa tou nuprva tou nAiou eivat ptkpdtepn and ™ udla twv
dUo mpwroviwv kat Twv dUo VETpoViwY.

Eikdva 11.11
Aropiky Boppa otvinéng - ‘Evag pikpdg Bpayupiog fAiog
H dokiun ™¢ mpwmng PouBag udpoydvou ota vnotd Mrkive To
1954. 310 KévTpO NG EKPNENG wag tétolaq Boupag dnutoup-
youvtat BpUOKPAOIES OUYKPIOWES [e QUTES Mo ElXe TO aUumav
éva deutepdAento petd ™ MeydAn Exonén.

180

ATtpootpépBihog

AvTLd

H mupnviki olvinén eivat pa avtidpaon avriotpopn Tng oxd-
ongG. Ztn ouvtngn ehagpol MUPAVEG CUVEVWVOVTAL WOTE va OXN-
patiotel €vag Baputepoq MuPrvag. ZuyxPpovwg areleubepwvetal
Tepdotia noodtnta evépyelag. Turikd napddetypa olvingng aro-
Telel n dladikaoia rou cuvteleltal oto eowtepkd Tou ‘HAou. Téo-
gepIg TIUPHVEG UdPoYOVoU (MPwTovia), Ke pia dadikaaia mou rpay-
Matoroleitar oe dladoxikd otddla, oxnuartifouv évav mupriva nAi-
ou. Apxikd dUo pwTdvia PETATPEOVTAL O VETPOVIA, TA oroia otn
ouvéxela evwvovtal e dAa duo mpwtédvia, ondte oxnuatideTal o
nuprivag nAiou ;He. H pdZa tou muprva tou nAiou eival HIKPOTE-
pn and T pdala Twv tecodpwv mpwtovinv (eikéva 11.10). Tn dla-
Popd auti Tng MAlag, Omwg €idape KAl TPONYOUUEVWG, TNV OVO-
padoupe ENelpa pdlag. H evépyela mou avtlotolxel oto ENNel-
Ma pACag HETATPEMETAL O KIVNTIKA EVEPYELQ TWV TIPOIOVTWV NG
ouvinéng. H ouvingén eivat n mnyn g evépyelag Tou aktivofo-
Aeftat ané tov ‘HAo katl Ta dotpa. Av pewboulv ta anobguara Tou
udpoydvou Twv TpwTtoviwy, n olvinén mou mneplypdyaue 6a dla-
kortel kat o ‘HAlog Tehikd Ba ofrioel. Eutuxwg yla pag autd mpo-
BA€netal va oupBel oe mepinou 5 dloekatouplpla xpovia.

MNna va oupPel olvtnén dUo Tuprvwy, TPEMEL Ol TIUPTVEG va
TIANOLACO0UV APKETA KOVTA WOTE va UTEPVIKNOE( N amMwoTIKY nAe-
KTPLKY] dUvaun and Tnv eAKTIKA upnviky. MNa va mnotdoouv 1600
KOVTA ol Uprjveg, Ba mpPEmeL va Kivouvtal e TIoAU YeYAAEG TaxU-
mnteg, OnAadn va €xouv HeyAAeg KIVNTIKEG evépyeleg. Apa n
ouvtngn anattel Vv UNap&n mMoAU peydAwv BeppoKpaclwy, TG
TAENG Twv dekAdwV eKATOMMUPiwY Babuwv cav autég Tou ETl-
kpatolv oto kévtpo Ttou HAlou. ' autd ol avtidpdoelg ouvin-
Eng ovopdlovral kar BEPHOTTUPNVIKEG.

AMoO €va mapddetypa aglomoinong evog emoTtnpovikoU erutely-
MOTOG Yia TIOAEUIKOUG Kal OxL Yla elPnVikoUug okomoug eival n kata-
okeun] TG BopPag udpoydvou mou Pacifetar otg aviidpdoelg
ouvtnéng (ewdva 11.11).

Yridpyxel Opwg Kal n BeTikA Tpoorttiky TG ouvinéng. H olvin-
&n Bewpeitar and moAoug n o eAmdoPdpa dladikaoia yia Tn
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KE®AAAIO 11 MYPHNIKEZ ANTIAPAZEIZ

MEAOVTIKY] QVTILETWTTON TWV EVEPYEIAKWV AVAYKWV NG avlpw- MINAKAS 11.1
nlomraq. AUT(I) npom}mrsm and TO’ yYeyovdg ot rtspc and v (,1r.peo— Ybpa 10G00TS (%) MapayLYic
via mupnvikou kauoipou, dnAadny Tou udpoydvou Tou vepou TwV nhekTpIKiG evépyeiag ané
WKeAvVWY, 1 eAeyxOuevn mupnviky ouvinén mapouotddel kat AA\a nupnvikoug oTadpouc oxdong
TIAEOVEKTAUATA OE OX€om He Tn oxdon: Puoia 15
— Aev undpxouv padlevepyd katdhourna, apou To A0 Tou Tapd- HNA 20

vetal dev eival padievepyo. M. Bpetavia 20
- Aev undpxel Kivduvog TupnvikoU aTuXAUATOG, apol OTOUG avTl- Boukyapia 30

dpaotrpeq ouvingng dev anatteital kpiown pAada. leppavia 30
- Oa arogeuxbel n punavon Tng atudopalpag, epdoov dev yive- EABetia -

Tal Kavon. FaMia 80

Youndia 50

» Xpnoigomoinoe kai epAppOOE TIG £VVOIEG TTOU £HAOEG:
1. Na emA€Eelg 1o YpAuua TOU avTIOTOIXel OTNV EMOTNUOVIKA 0pBr) TpdTaon:

H nA\akr evépyela mpogpxetal amd: a) mupnviky ouvingn, B) mupnviki oxdon, y) didomaon B, d) did-
onaon q, €) Timote and ta napandvw.
2. Na xapaktnpioelg kabepia amnd TG TTAPAKATW TIPOTACEIS WG OWOTN 1 AavBaouévn;:
a. 2’ évav muprjva oL NAEKTPIKEG ANANAETIIOPATELG TE(VOUV va ATTOMAKPUVOUV TA VOUKAEOVLA, EVW Ol LOXU-
péq telvouv va ta ouykpatrioouv pall.
B. Ztn @uUon dev undpxouv padlevepyd otolxeia.
. H Bohoywkr} dpdon twv padlevepywv aktivoBoAwv eEaptdral and tnv evépyela Kal Tn ¢uUOoN NG AaKTL-
voBoAiag.
. 'Evag muprjvag €xel mdviote peyalutepn pdla amd to dépoiopa Twv palwv Twv VOUKAeoviwv amd Ta
oroia amoteAe(tal.
€. H nAlakr] evépyela TPokKUTTeL and TUPNVIKY oxdonm.

<

[e]]

» E@dppooe TIG yVWOEIG OOU Kal YPAYE TEKUNPIWHEVEG ATIAVTHOEIG OTIG EPWTHOEIG TTOU aKOAouBouUv:
4. T ovoudZetal TUPNVIKY OoXAon Kat Tt Tupnvikn olvtnén; Na avapépelg and éva mapddetyua.
5. T ovopddetal EN\elypa Udlag o€ pia TUPENVIKY avtidpaon;
6. T[oleq petatpomnéq evépyelag oupBaivouv otnv MUPENViK oxAon Kal MOEG OTnV TUPNVIKY) oUVINEn;

NEPIAHWH

0 H evépyela olvdeong tou muprva eivat n duvapikn evépyela eEattiag g oxupng duvaung. H evépyela
ouvdeong eival looduvaun pe To ENNeldpa pdag Tou ruprva. Katd tnv nupnvikry oxdon évag Bapug mnupn-
vag xwpiletal oe dUo ehapputepouqg Tupriveq. H evépyela mou ameleuBepwveTal Katd tn oxdaon HeTa-
TpéneTal TEANKA OTOUG TUPNVIKOUG QVTISPACTHPEG O NAEKTPIKY EVEPYELQ.

0 Katd tnv mupnvikr ouvinén dUo eAagpol Mupriveg ouvevwvovTal yla va oxnuatioouv €va Baputepo. H
evépyela Tou ‘HAlou kal Twv AoTpwv TApAyeTal Pe TUPNVIKY ouvinén. H eleyxduevn mupnviky olvtnén
Mropel va MPooPEpel UE AoPAAELd TEPAOTTIEG TIOCOTNTEG eVvEPYElag Xwplg pumavon Tou meplBANAOVTOG.

BAZIKOI OPOI
Evépyela ouvdeong Mupnvikn oxdon
‘ENelpa pdlag Mupnvikn olvinén
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Me andpaon g EAnvikig KuB€pvnong ta didaktikd BiBAla Tou Anpo-
TIkoU, Tou lMupvaoiou kat Tou Aukeiou Tunwvovtal and tov Opyavioud
Ekddoewg AdakTikwyv BiRAlwv kat diavépovtar dwpedv ota Anudola
ZxoAela. Ta BAla propel va datibevral mpog nwAnon, étav p€pouv
BBAGoNpo Tpog amnddelEn Tng yvnoldtnTtd toug. Kdbe avtitumo mou
dlatiBeTal mpog nwAnon kal de Pépel BIBAIOONUO Bewpeital kKAeyituro
kat 0 mapaBdmg dwwketal oUPPwva pe TG dlatdgelg Tou dpbpou 7
Tou Nopou 1129 g 15/21 Maptiou 1946 (®PEK 1946, 108, A’).

ArtayopeUetal n avanapaywyr) oroloudnmote TUNiUaTtog autou tou PiBAL-
ou, rou KaAdrtetal and dikawwuata (copyright), n n xernon Tou o€ omnot-
adnirote pop@r, XwpIlc ™ ypart) adewa tou lNMadaywytkou Ivotitodtou.
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