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MpdAoyog

®iAe uabntn kKat pabntTpta otov rnpoAoyo tou BiBAlou PUOLKG TNG
B’ lvuvaociou oe npookaAéoaue oto &Eekivnua evog odoltoptkoU oOtTn
«XWpa» tng Quotkng Eruotnung. OdolrnoptkoU, ue moAAEG avaBdoelg,
Ol oroleg aQrtoTeAOUV KATAKTNOELG TOU VOU KAl TOU MOMTIOMOU aAAd
Kat ue duoBaroug dpPOUOUG TIOU YEVVOUV VEA EPWTNMATIKA KAl VEEG
MTPOKANCELG yla TePLOOOTEPN avalntnon KL yvwon.

EAmtiCouue Ottt uetd ta pabnuara tng Quotkng otnv B’ luuvaoi-
oU EXELG KaTtavonoel Tn onuaocia rmou €xel yla tov dvlpwrio n owoTtn
gpunveia g doung kat tng Asttoupylaqg NG QPUOLKNG TPAYUATIKO-
™mtag pue BAon TNV EMIOTNMOVIKY UEBOSO KAl TOUG KAVOVEG TMOoU OTn-
piCovtat oto “UE€Tpo” kKAt Tov “0pB3” Adyo. Znuepa pdAloTa rou ol
kivduvolr amnd ™ Kakn xpenon tng texvolAoyiag ocuoowpelovrtal, Mou
o mAavnitng uag aretAelral, arnté tnv unepBgpuavon Kat tnv aiia-
vy kAluatog, yivetat oAopdAvepo OTL n EMIOTNUOVIKN yvwon e&lvat o
UOVOG aopaAnG odnyog rou urtopel va urmayopeUoEl OWOTEG TTOAL-
TIKEG AMOPAOEI§ TWV KOWWVIWV ylAd QVAKOT] TwWV KATACTPOPWV.

EAmtiCouue Ottt mpoogpxeoat ota pabnuara tng Quowkng wng
FTuuvaoiou ue ueydlo evdiapépov yla tTn OUVEXELAQ KAl MEPLKO( aArto
g0dg udAota €xete ndn aiobavBel Ott To “odolrmoptkd” autd TNG
Eruotniung nou &ekiwvnoare, 6a ermbuuoUuoqAte va TO OUVEXIOETE O€
O0An ocag ™ Cwn. AUutd TO “OKipTnUA” OTAv OUuvodeUeTAl QMO KAAEG
erdooelg oto oxoAeio, ot nmaitdaywyol To ovoudlouv “kAlon mpog
TNV eruotiun” n ortola nMPEMNeL va KAAAEPYnOe( ue eploOOOTEPN UEAE-
TN Kat ouvepyaoia ue ToUuG KABnyntég oag.

I1dtaitepa arneubuvouevol oe 6ooug amrd €0dg artokouioate ard ta
pabnuata g Quolkng ™™g B luuvaoiou meptoodtepeg artopieg kat
gpwtnuata napd epunveleg kat artavrioelg 6a B Aaue va oag er-
onudvouue OtL dev MPEnEL va artoyonteveote yiati eivat ocuotatiko
NG olkodounonNg tnNg yvwong, n ouvexng dlatunwon epwInUdTwy Kat
aupIBoAlwyY. 2tn mpdodo NG ermoTniung &xouv ueyaAutepn a&ia ta
onNUavTikd epwTnMATA nMapd ol TPOCWPELVEG epuUNVveleG oL ortoleg evio-
Te avarpérnovrat ard tnv €EEAMEN NG (dtag ™G EMmMOTNUNG.

2e KaAoUue va evtelvelg tn nmpoorndbeld oou OoTn OUVEXELA TWV uabn-
pdtwv g Quowkng g I luuvaoiou, oe aQutdv Tov avernavAaAnmrto
dtdAoyo ™G PUoNG e Tov AVvBPWITO MOU OOU TIPOOPEPEL TO ZXOAE(O.

210 BiBAlo ®uotknig ™G I’ fuuvaociou akoAoubricaue tTIg (dleg Baot-
KEG apx€G Kat évvoleg rou utoBetrioaue oto BiBAlo g B luuva-
ogilou Onwg:

- Tnv évvola tou QUOIKOU OUOTHUATOG
- Tnv apxn dtatripnong tng evépyelag
- To mpdturto ™G doung tng UAnG

- Tn ox€0on MUIKPOOKOTUKWY KAl [UAKPOOKOTIKWY (PALVOUEVWYV
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To BBAlo g Quoikng g I’ Muuvaoiou aroteAeitat amd t€ooe-
PLG evOTNTEG: TOV HAeKTPLOUO, TIG TaAlavrtwoelg, tTnv Onttikn, ta lMupn-
VIKA ¢patvoueva.

H evétnta tou HAektpiouoU aroteAeitat tpia kepdAaia:
Kepdalato1: HAektpiknp duvaun kat poptio

KepdAaio2: HAekTplkO peuua

KepdAato 3: HAektplkn) evépyela

H Evotnta twv talaviwoewv aroteAeitat and duo kepdAaia:
Kepdalaio 4: TaAavtwoelg

KepdAaio5: Mnxavikd kuuata

H Evotnta tng Omntikng artoteAeltal amd téocoegpa Kepdaia:

KepdAato @®uon kat dtddoon ToUu PWTOG

6:
Kepdalaio 7: AvdkAaon tou pwtog
8:

KegpdAato AldBAaon tou PwWTOG

KepdAato 9: ®akol kat Ontikd dpyava

H Evdtnta twv lMupnvikwv ®atvousvwyv artoteAeltar and 2 kepdlaia:
KepdAato 10: O atoutkog rupnvag

KepdAaito 11: Mupnvikég avtidpdoelg

EAntiCouue 61t oAokAnpwvovtag tn MEAETN ™G PUOknG oto luuvd-
olo va €xelg avtiAngBel tn PuUolkn) wG ula yonteutikn dtadilkaoia mou
oou avoiyel éva véo mapdbupo OoTov KOOUO Mou og MePLBAAAEL Kal va
EXELG QATIOKTNOEL WG OKEMTOUEVOG AVOPWITOG EUTIIOTOOUV OTIG OlEP-
yaoieg TOU VOU Tou &xouv arnokopUpwua tnv Ermotnuovikny ZkEyn.
ZoUue o€ Ula €roxn) Orou O mapaAoylouds KAl N QUETPOETIELA EXOUV
apxioel ocuoTnUATIKA va UTTOOKAMTOUV TOV OPBOAOYlOuOd KAl Tnv ape-
™ Tou uE€Tpou. [a va avtotabelc otn véa auth areidry, o€ KAAou-
HE va €xelg wg mpdturto tnv dtauyela KAt tnv aQuotnpeotnTa Tou Ertl-
OTNUOVIKOU EMIXELPNUATOG ONMws autd avadelkvuetal otn didaokaAia
TWV QUOIKWYV EMIOTNUWY KAl va Xeplleoal oAa Ta £pwTrMATA TTOU MPOo-
Kurttouv otn Cwn oou ue tnv (dta ouveon ONMwG KAl OTNV EMLOTHMN.

21 dldpkela ™G ouyypaeng tou BiBAiou eixaue ™ neydAn xapd
va oulntrjoouue ue tov K. llaudo Aukoudn mnpwnv kKoountopa kat
Oudtiuo kabnynty ™G ZxoAng [lMupnvikng texvoAoyiag tou [llaveru-
otrjutou Purdue twv Hvwuévwy lMoAltetwv AUuePLKG Kat AdBaue uro-
Yn pag TG nmapatnpenoeElg Tou, TAa OXOAla Kat TIG MPOTAOELG TOU Ol
ortoieg &xouv ouuBdAAel otn BeAtiwon NG moldtntag tou PiBAlou.
Ertiong otdbnkav moAUTiueg yta HAG Ol MPOTACELG TOU YlA OPLOUE-
va diabeuatikd oxédia gpyaoiag.

Ot ouyypapeic

To Maidaywytkd Ivotitouto eKpPAlel TIG €UXAPLOTIEG TOU OTOV
Zwypdpo Zapdvin KaAaBpouUlo yta Tnv gUYEVIKH nMpoopopd Tou Otn
dtaudoppwon tou eEwpUAAOU.
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KE®AAAIO 1

HAEKTPIKH AYNAMH

KAl ®OPTIO

AMO TO KEXPIMMAPI ZTON HAEKTPONIKO YMOAOIIZTH

O nAektplopdg rav yvwotdg and v apxaidtnta. O Oaiig o
MW\iolog, omoudaiog QuOlkdg PINOCOPOG KAl HABNUATIKOG Tou
é€fnoe omv lwvia g Mikpdq Aciag Tov 60 awva m.X., maparr-
pnoe Ot To QAEKTPO (KEXPIUMAPL) arnokTtouoe TNV IBLOTNTA VA EAKEL
ané andéotaon eAappd avtikeipeva, onwg &epd QUANQ, oTdAxUQ,
ToUTIOUAQ KAl KAWOTEG, Otav TO £TpLRe He PAAWVO Upaoua (Eo-
va 1.1). Ta gpawvdpeva autd ovopdotnkav «nNAEKTPIKA» and 1o Ovo-
pa Tou nAektpou. O OaNig mepléypaye yla MPWTN Popd OTnv
lotopia TIg NAekTPIKEG aAMnAerudpdoelg.

To 160 awva o Nouihap Mkidurept (William Gilbert), guowkdg
Kal ylatpdg mou €fnoe otnv AyyAia (eikéva 1.2), dpxioe va pele-
T4 ouotnuatikd Ta NAeKTPIKA @awvdpeva. Me tov Mkidumept apxi-
CeL ouolaoTikd N lotopia Tou nAektplopou. Mwa otopia Tou ouv-
déetal Aueoa pe PEPIKA amd Ta TO HEYAAELWdn TEXVOAOYLKA eTil-
TeUypata Tou oUyXpovou TOATIONOU.

1.1 rvwpipia pe TNV nAekTpikr dGvapn

‘Exelq napatnprioet 0Tt MOAAEG POPES oL TPiXEG EAkovTal amd tnv
XTéva Kabwg xtevilelg ta oteyvd uarid oou;

Tplpe duvatrd éva mMAaoTikO Xdpaka avdpeoa ota QUANA Tou
BBAlou oou. ZTn ouvéxela MAnoiacé Tov Oe PIKPA XapTdAkla. ©a
napatpnoelg Ott o xdpakag Tov onoio €rpupeq €Akel Ta XapTd-
Kla, dnAadr) aokei duvaun o’ autd.

Zwpata, Onwg o TMAACTIKOG XApakag 1 To NAEKTPO, TOU arto-
KToUv Tnv 1Bémrta va ackolUv dUvaun oe ehappd avrikeipeva,
étav ta TpiPouue pe KAmowo AANO owua, Aéue OTL sival nAekTpl-
opéva. H duvaun mou aokeftal PETAEU TWV NAEKTPLOUEVWY TWHPA-
TWV OVOUAZeTal NAEKTPIKN.

Mwg uropouue va dlamoTWOOUUE Qv éva owua gival nAekTpL-
Ouévo;

Na va eAéyEoupe av éva owpa eival NAEKTPLOUEVO, XPNOLUO-
ToloUpe TO NAEKTPIKO eKKPEPEG. Mrmopeilq eUKOAA va KATAOKEUd-
oelg éva nAektplkd ekkpepég. Kpéuaoe €va ehagpu avtikelpevo
(MkpS praldkl ard peMON 1§ xapti) oe pa KAwotr. MNAnociaoe
TO owpa mou B€Aelg va eAéyEelg av eival nAekTplopévo OTo pna-

w7

Eikéva 1.1
Ta ukpd xaptdkia éAkovral and To KeXPUUNAPL ToU Tponyou-
LEVwG TO EYouue Tpiet e éva Kopudtt udMivou updouaros.

\)oIKn'
8" kai loTopia

Eixova 1.2

Touikiap Tkikumept (1540-1643)
Hrav yatpdq ™ Paociooag g AyyAiag EhodBet kat untrjp-
&e MPWTONOPOG OTIC EPEUVES YIA TO LAYVNTIOUO Kat ToV nAe-
Ktplopd. ‘Hrav 0 mpwtog mou xpnoyuonolnoe Toug 06pous «iAe-
Ktpukr) ENEN», «nAexTpikr} SUvapn», «AeKTPIKGG moAog», Y autd
Kat and noMoug Bewpeitat 0 natépag Tou NAEKTOLOUOU.
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Eixova 1.3
0 xdpakag é\kel T0 0PaIPIdI0 TOU EKKPELOUS. ZUUMEPQiVOUUE
0T 0 XGpakag elvat NAEKTOLOEVOG.

Eikéva 1.4
MiGkpion nAekTpIKAG-payvnTikig SUvaung
Mnotaouue dladoxikd Eva ayviim og OL3EPEVIOUG OUVBETIOEG Kat
08 NAEKTPIKG eKKOEUES. O Layving EAkeL UGVo TOUG OUVOETIPES.

Eikéva 1.5 »
(a, B), Ot duowa nAextplouéves pdpdot anwdou-
viaL, evw ol SlapopeTikd nAektplouéveg pdpdot

(a)

E\kovrat (y).
MINAKAZ 1.1
YAKO @opTiopévng papdou Tuahi NAaoTikd
Tuahi dnwon ENEN
MAaoTiké éNEN dnwon

AAKL TOou ekkpepoUq (eikdva 1.3). Av TO owpa €AKEL TO WIMAAAKL,
T6TE TO OWHA elval NAEKTPLOUEVO.

Mapatipnoe 6Tl 0 NAEKTPLOUEVOS XAPAKAG EANKEL TO MMAAdKL
TOU eKKpepoUg Xwplg va €pxetal oe enan padi tou. H nhektpl-
K} dUvaun 1ou aockel o xdpakag oto urmaldkl dpa and andota-
on. Zuvenwg ol NAEKTPIKEG SduvApEI§ aoKouvTal amdé anéoTac.

‘Evag uayvitng aokel nAektpikn duvaun;

Av mAnotdooupe €va PayviTn oto NAeKTPIKO eKKPeUEG, Ba dla-
TUOTWOOUUE OTL 0 PayvTng dev EAKel TO NAEKTPIKS ekkpepég. O
HayvATng €Akel pévov avTiKe(ueva Tou TeplEXouv oidnpo, KoRAA-
TI0 | VIkéNo, UNKA Tou ovopdlovtal owdnpopayvnTikd (sikéva
1.4). H nAekTpik} dUvapn aokeital og d1APOPETIKA cwuara amnd
6,7l n payvnTikiy.

Ot nAekTPIKEG SUVAUELG elval MAVTOTE EAKTIKEG,

Alariotwoape 0Tl éva NAEKTPIOUEVO OWHPA aoKel eAKTIKA TMAe-
KTPIK) dUvaun oe €va AdAo. Ouwg autd ouuPaivet mdvrorte;

Tpipe dUo yudAveg pdpdouq e peTa&wtd Upaopa. Av Tig TIAN-
oldoelg, Ba mapartnpenoelg OtL anwbouvrat (eikéva 1.5a). To dlo
Ba oupBel av MAnoldoelg dUo NMAACTIKEG PARdoug 1] Aoupideg Tou
éxelg TplPel pe pdAAvo Ugaopa (eikéva 1.5B). Av duwg Tpigelg
pta yudhvn pdBdo pe PMETAEWTS Upaoua Kal pid TAACTIKY HE MAA-
Alvo Kal oTtn ouvéxela TIg MAnoldoelg, 6a delg OtL ol duo pdRdol
é\kovTal (eikdva 1.5y).

K«f‘* (B/i* (3Z:

Supurnepaivoupe Aomév 6Tl ol NAEKTPIKEG SUVAMEIG PE TIG OTIOi-
€G aAAnAemdpoUv U0 NAeKTPIoPéva owpaTa AAAoTe eival EAKTI-
KE€G Kal dAAoTe anmwoTIKEG (Tivakag 1.1).

1.2

To nAekTpikG PopTiO

Tt mpokalel Ti§ nAekTpikéG duvduetg;, Tt ouuBaivel otov nmAQoTtt-
KO xdpaka, otn yudhvn pdBdo 1 oto kexpwrndpt otav ta Tpi-
Bouue pe 10 XapPT( 1 TO UPaoua kat nAektpilovratl;

lMa va e&nyriooupe Vv TPoEAeUOn Kal TIG IBIOTNTEG TWV NAe-
KTPIKWV duvduewy, dexduaote OTL 1 UAn €xel a didtnTa mou
N ouvdgoupe e Eva PUOIKS HEYEDOG: TO NAEKTPIKO PopTio. ‘Otav
OU0 owHaTa €XOUV NAEKTPIKO POPTIO, TOTE AANANAETIIOPOUV UE NAE-
KTPIKEG duvdpelg kat Aéue OTL eival nAekTplkd @QopTiopéva. To
NAeKTPIKO QopPTio oupBoAileTal pe To ypduua q B Q.



KE®AANAIO 1 HAEKTPIKH AYNAMH KAI ®OPTIO

A€pe Aordv OtTL ol YUAAveg 1) TAAOTIKEG PARdoL, PeTd TNV TPL-
Br) Toug pe Upaopa, amoktoUv NAekTpkd @optio, dnAadr eival
nAekTPIKA PopTIopéveg. Qotdéoo eidape OTL SUO POPTIOUEVA TWA-
Ta, énwg ol napandvw pdpdot, AA\Aote EAKovTal Kal AANOTE anw-
OouvTal (eikdva 1.5). To yeyovdg autd pag avaykdletl va dexBou-
Me OTL uTIdpXouv TOUAdxIoTov U0 BIapOopPETIKA €idn QopTiou.

‘Otav dUo (A MeplocdTePA) NAEKTPIKA POPTIOUEVA CWHATA aTw-
@ouvTal peTa&l toug, TéTE Aéue OTL €Xxouv popTio idlou gidoug
(1 ot elval dpola poptiouéva). Evw, étav EAkovral PeETAEU TOUG,
Aépe OTL éxouv popTia SIaPoPETIKOU €idoug (1§ Ot eivatl avtibe-
Ta QOPTIOUEVA).

levikd OAa Ta QOPTIONEVA OWPATA PIopoUpe va Ta Xwpioou-
pe oe dUo opddeq: a) autd mou elvar duola POPTIoOUEVA UE TN
YUdAvn pdpdo mou Tpiyape pe peTa&wtd Ugaoua (anwbouvtal
andé autr) kat B) autd mou eival dpola PoPTIOUEVA HE TNV TIAC-
OTIK) pARdo mou TpiYaue pe pANvo Upacua (anwbouvral and
autr)). O Auepikavog TIOAITIKOG kal GuOLkog B. dpaykAivog (eikod-
va 1.6) mpdtelve TA CWUATA TIOU AVIIKOUV OTNV TMPWTN oudda va
Ta ovopddoupe BETIKA QOPTIOHEVA KAl va Aéue OTL €xouv BETIKO
@opTio. Autd de mou avriikouv otn deutepn oudda va Ta ovo-
pHaloupe apvnTIKA @opTiopéva Kal va AEue &TL €XouvV apvnTiko
PopTio (ekdva 1.7).

MWC UETPAUE TO NAEKTPIKO ¢Poptio

Tplpe ehappd otig oehideq Tou BiBAlou cou €va MAaoTIké xdpa-
Ka Kat TAnoiaog tov oe €va NAEKTPIKO EKKPEUEG. Oa mapatnpr)-
oelg OTL TO eKKPEUEG ENKETAL amd autdv Tov XAPAKA Kal AroKA(-
vel. O QopTIOUEVOG XAPaKag aoKel nAeKTPLKA dUvaun OTO eKKPE-
uég. Tplpe evrovdtepa To XApaka oTig oelideg Tou (Blou BIRAL-
ou Kal TAnoilacé Ttov TAAl OTo eKKPeEUEG, otn (Bla armdotaon art’
autd. Mapampnoe OTL TWPA TO EKKPEUEG aATOKAlvel TTOAU TEPLO-
06tepo. H nAekTpikr] dUvaun mou aokel o XApaKag OTO EKKPEUES
elval Twpa peyalldtepn.

e 1 dlapépel To mpwto and to deUtepo mneipaua; H povadikn
dlagpopd toug eival n dadikacia mou akoAoubrjoape yia va Ppop-
tiooupe TO Xdpaka (Tov TpiPaue evrovdtepa oto B0 BIBAO).
Aexouaote Aowdv étl oto delTepo Telipaua o XApakag AmeékTn-
oe meploodtepo Poptio. Anodidoupe TV Loxupdtepn EAEN otnv
avtiotolxn auv&non Tou nAeKTPIKoOU (POPTIOU TOU XAPaka.

olkn

© kai loTtopia

)

Eikéva 1.6
‘Evag guaikdg atnv moAmikrj 1j éva moAimikdg aTn QuUOIKH;
Beviauiv ®paykAivog (1706-1790)

Elnoe omv Auepwn kat ftav ouyypagéag, GUOKGS Kal MoAlTt-
K0G. Q¢ QUOIKGG Eyve YWWOTOG Yia TG WEAETES Kal Ta melpd-
Hatd Tou oxeTikd e Tov nAektoloud. Epnupe to aAefiképauvo.
¢ nokitikdg ouvéBade onuavtikd oty avefaptola twv Hvw-
uévwv MoAetv Auepiiiq kat otn dlaudppwon Tou Aueptkavi-
KoU Zuvtdyuatog.

{ Eikéva 1.7

MetaU owpdtwy mou elvat popTiopéva Le To id10 €id0§ popriou ackouvtal amw-
oTIkég duvduelg, ev LeTall owpdtwy e SIaPOPETIKG €i50G popTiou aokouvtal
EMKTIKES OUVALEL.

\\ou(n'
8" kai kabnuepivi {wn kai Bioloyia )

5 j
S5O EES.
Eixova 1.8

M etaipetid euaiobnn texviki yia ™ Ajyn daktuhikwv aro-
Tunwudtwy otnpiletal oto yeyovdq 0Tt Ta avduola PopTIONEVA
owpata éovtat. Etot ta apvntikd goptiopgva owyatidla Tou
Xaptovopiouarog mpookoMavtat otig BeTikd PoPTIOUEVES MOw-
Telveg Twv OaKTUAWY O MapPQEVOUY 0TO XapTovoutoua Kdbe
®opd mou o ayylCouLe.
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Eikéva 1.9
To KouAdum otnv kabnuepivii pag Jwn

Jruvenpes onwg autdg mou dnutoupyeltat LETaky Twv opaipwv
me ElKOVaS peTapépouy and  pia oty dMn moadtra gop-
tiou pukpdtepn and éva exatoupupoaté tou C (1 uC=10° C).
Tp{Bovtag éva avtikeiuevo ouvnBlouévwy Slaotdoewv autd dev
Uropel va anoktioel, oe KB TETPAYWVIKG EKATOOTO TG €nt-
pavelag tou, moodTa Poptiou ueyaAutepn and 1 dloekatou-
Uuptoatd Tou C (1 nC=10 C). Av o€ ia emugdveia ouykevipwoel
noodtmnta goptiou eyaAutepn and v napandvw, Téte T0 Pop-
tlo petapépetal atov nepiPdMovta agpa kat grat dnutoupyou-
VIaL omwbiipes oav QuTov mou MAPLOTAVETAl OTNY EKOVa.

i

Eixdva 1.10
To ouvoAikd poptio Twv dUo pdBdwv (a, B) elvat LKpdTepo amd
¢ KaBewds xwptota (y).

Mevikd dexopaote OTL N NAEKTPIKN dUvaun mou aokei ( aokei-
Tal 0€) éva QOPTIOHEVO OWHA €ival avaloyn Tou NAEKTPIKOU
POopTiOU TOU.

ZUupwva pe Tnv mapadoxn autr urnopoUue va ouyKpivoupe,
dpa kat va Petpriooupe, Ta QopTia dUo CWHUATWY UETPWVTAG TIG
NAEKTPIKEG SUVAELG TIoU aokoUv oe €va Tpito cwua KAtw and
T1G (Bleg ouvBnkeg (amd Tnv Bla andotaon Kal péoa oTo (Blo UAL-
KO pE€oo, yla Tapddelypua tov agpaq).

H povdda tou nAektpikoU poptiou oto Alebvég 2uotnua Movd-
dwv (S.l.) ovoudletar Kouhéum (Coulomb), mpog Turv Tou MAA-
Aou @ualkoU KouAdurm o omoiog PEAETNOE TIQ WOOTNTEG TWV NAe-
KTPIKWV OUVAUEWV UETAEU TWV QOPTIOUEVWY CWHATWYV. ZUMPBOA-
Cetal pe 1o ypduua C.

To 1 C eivalt moAU peydAn povdada ¢optiou. Av uropoloaue va
popTicoupe dUo UIKPEG opaipeg pe 1 C TV KabBeuld Kal Tig Toro-
BetoUoape €TOL WOTE TA KEVTPA TOUG VA AMEXoUV €va UETPO, TATE
N nAektplkry dUvaun Tou Ba ackouoe n pia otnv dAAn 6a frav
10° N (oxeddv éva ekaToupUPLO POPEG HEYAAUTEPN ard To BAPOG
evég eviilika)!! TV autd oOTIG €QAPUOYES XPENOUUOTIOIOUUE UTIO-
noMaridowa tou 1 C:

o 1 uC (éva WIKPOKOUASum) pe 1 uC=10°C 1
10 1 nC (éva vavokouldum) pe 1 nC=10"° C.

Mia yudAivn pdBdog 1 uia MAAoTIKN Tawvia Tou TIq popTifoupe
Me TPIRY) amoktoUv (opTio UEPIKA SloekaTopuuplootd Tou Kou-
Aopurt, dnAadn peplkd nC (eikdéva 1.9). H yudhvn pdpdog Tmou
éxoupe Tplpel pe peTa&wtd Upaoupa aroktd BeTikd goptio. ‘Etol,
av yla mapddelypa 1o QopTio g ™S PpdRdou eivat 3 nC, ypd-
poupe: q=+3 nC. AvtiBeta n MAAOTIKY PARSOG ATOKTA ApvNTIKG
@opTio. Av To Qoptio Tng g eivat 3 nC, ypdpoupe: g=-3 nC.

Mweg uropouue va umoloyloouue TO OUVOAIKG @optio dUo 1
TEPLOTOTELWY OWUATWY;

MNMAnoiaoe oto NAEKTPIKS e€KKPEUEG DLASOXIKA HIA POPTIOUEVN
YUAALVN Kal dia TAQOTIKY pdBRdo (eikdveg 1.10a, 1.10B). Ztn ouvé-
Xela KpAtoé TIG Kovtd Kal TMANoi(acé TIg TAAL OTO eKKPEPES. Oa
napatnproelg Ot TWPa N andkA\lon Tou eKKPeHOUG elval ToAU
MikpdTtepn (ewdva 1.10y). Ot duo pdpdol pall cuumeplpgpovtal
oav va éxouv HIkpdTePO QopTio ar’ 4,TL n Kabepia xwplotd. ‘Etot
Aortév to ohikd opTtio Twv PARdwv eival (0o pe To ahkyeBpikd
dbpolopa Twv PopTiwv Toug. Av yla Tapddetypa n pia €xel pop-
Tlo gy=+4 nC kat n A\\n g,=-3 nC, TtéTe TO OAIKO POpPTIO Kal
Twv dUo pall eivac

q=q;+9,=(+4 nC)+(-3 nC)=1 nC

levikd To OAMIKO @opTio dU0 N TEPICCOTEPWV (POPTICHEVWV
OWHATWV I00UTAl HE TO AAYEBPIKO AOPOICHA TWV POPTIWV TOUG.

‘Otav 10 OUVOAIKO QopTio evOG 1] TIEPLOCOTEPWY CWUATWY gival

ico pe 10 Pndév, TOTE TO OWHA 1) TO OUVOAO TWV CWUATWY OVO-
MAZeTal NAeKTPIKA OUBETEPO.
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1.3 > To nAekTpiké PopTio oTO £CWTEPIKG TOU ATOHOU

H oUyxpovn «atopikry Bewpia» dpxioe va avarmtlooetal OTIq
apx€q Tou 190u awwva. ZUPPwva Pe auTrv Ta UAIKA oOPaTta aro-
Tehouvtal amd HIKPOOKOTIKA cwuatidla mou ovopdlovtal Adtoua.

H éoun tou atouou

Ané ta péoa Ttou 190U Kal pEXPL TIG apX€G Tou 2000 awwva
npayparornowménkav moAA melpduarta, and Ta oroia Tpogkuye
OTL TO dtopo anoteletal and dMa arAolotepa cwuatidla. Zmou-
daiol puawoi Twv apxwv Tou 2000 awwva onwg o NeolnAavdog
‘Epveot Padeppopvt (Ernest Rutherford) kat o Aavég NAAG Mrop
(Niels Bohr) katéAn€av otnv meplypa®r) Tou atduou pEow evdg
npotumou (eikéva 1.11), oluewva pe To ormolo:

1. KdBe dropo anoteleital and €vav mupfRva yUpw and Ttov oroio
neppgpovtal Ta nAekTpdvia (eikéva 1.12). O muprRvag kai Ta
nAekTpdvia eival gopriopéva owparidia: O muprivag €xer BeT-
K6 QopTio, v KABe NAEKTPOVIO apvnTIKG. ‘ETol 0 muprjvag €Akel
KABe NAEKTPOVIO, evid TA NAekTPOvia anwbouvtal PeTa&u Toug.

2. O\a ta nAektpdvia eivat éuola. ‘Exouv tnv dla pdla kal 1o
(dl10 nAekTpikd popTio.

3. O ruprjveq elvat ouvBeta owpatida (eikdéva 1.12). Arnotelou-
vral and mpwTévia Kat VeTpovia. To TPWTOVIO KAl TO VETPO-
VIo €xouv oxedov ioeq padeq. Ouwg To TPWTOVIO elval BeTikdA
(POPTIOUEVO, eV TO VETPOVIO dev €xel PpopTio, dnAadn eival
NAekTPlkA oudétepo. ‘OAa Ta mpwtdvia eival mavouoldtumna.
‘Exouv Tnv {dla pdla kal to dlo goprtio.

4. To MPWTOVIO KAl TO NAEKTPOVIO €XOUV AVTIOETA PopTia akpi-
BwWg idlou Opwg peyéBoug: TO PopTio Tou TpwToviou elval
+1,6x10"° C, evd Tou nAektpoviou eivat -1,6x10"° C. Ta gop-
Ti0 TOU TIPWTOVIOU KalI TOU NAEKTpoviou egival Ta mo HiKkpd
popTia Tou €Xouv mapartnpenBei eAelBepa oTn QuUON.

5. O aplOuég Twv mpwtoviwv Tou dtopou eival {cog pe Tov apld-
MO Twv nAekTpovinv Tou. Emopévwg To oAikd poptio Tou atod-
pou elval (0o pe To undév. Qote Ta Aropa eival NAEKTPIKA
oudétepa. QOTO00 Ot TOANEG MEPUTTWOELG, OMWG Yla Tapd-
delypa ouppaivel otnv NAEKTPLON TwWV CWUATWV Pe TPIRN, elval
duvatdv éva drtopo va arnofdiel €va 1 dUo nAektpodvia. Tote
navel va eival nAektplkd oudgtepo Kal ovoudletal I16v.

Mw¢ Ta ocwuata AnoKTouVv NAEKTPIKO ¢optio

MNweg e&nyeitat n edption twv owudtwv ue BAon ™ UKPOOKO-
Tukr) dour) g UAnG;

Ta owpara anotelovvral and droua, ta onola eival nAekTpIkd
oudétepa. ‘ETol Ta owparta eival kar autd nAEKTPIKA oudétepa.

Eival dpwg duvatdv éva ocwpa va mpooAdBel 1§ va amoBAalet nAe-
KTPOVIa. ZTnv MePITwon Tou To owua €xel MPOoAdBeL NAEKTPO-
via anokTd mAedvaoua nAektpoviwv, ondte mavel va eivat ne-

TUES ™m 6'QI’O‘G o ooV

Eikéva 1.11
MAavnTikG oUoTnUa kai Gropuo
Eidaue ot B’ 1d&n du n adpdveta eivar 3iotnta mg UANG kat
LU€tpo ™G adpdvelaq eivat n paa. O nhiog kat n yn éxouv udla.
AMnAerudpouv e Paputikéq Suvdpers. Ta nAektpovia kal o
nuprvag €xouv NAEKTpIKG @oprio. AMnAerudpoly e nAekTpr-
Kkég duvaper. MoMEg popéq Aéue 6t To drouo podlet e to

mhavntikd pag olotnua.

Eikéva 1.12
To mA\avnTik mEGTUMO TOU ATOUOU.
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ryanr  SVepYel@
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Eikdva 1.13
Ta nhextpdvia and ta droua Twv popiwv ToU YUaAloU amoppo-
PoUV evépyela kat amopakpuvovtal and autd &tot ota droua
Twv Hoplwv Tou yuakioU dnutoupyeltat EMetuua nAektpoviwy. To
yuaAl anoktd  Betikd poptio. To Upaoua mpooAaupdver autd
Ta nAekTPOVIa Kat €70t amoktd meplooela nAektpoviwv. To Uga-
oua poprtietat apvnikd.

AKOVIGE o HUAAS g,

$-

-

Eikéva 1.14
And ™ youva nAektpovia petagépovtal ot papdo. H pdpdog
anoktd medvaaua nAektpoviwy, dnkadn popriletat apvntikd. To
poptio mou anoktd n pdpdog eivar g=-20 nC. H youva @op-
TiCetar; Av vai, méon moodtnTa poptiou amoktd; AmioAdynoe
v andvrnor oou.

\\ou(n' )

kai Maénparika
Av yvwpilete 6t1 To 1 C eival To popTtio
mou gxouv 6,24:10™ nAektpdvia, va uro-
Aoyloete To popTio evég nhektpoviou (oToL-
XEWdeG PopTio).

KTPIKA OUBETEPO KAl AMOKTA apvnTikd popTio (ewdva 1.13a). Av
€xel anofBAiel nAektpovia, ToTe €xel EANEWUPA NAekTpoviwy, OTod-
Te uneploxUel To BETIKO QOPTIO TWV TIPWTOVIWY KAl TO OWUA €XEL
OAIKO @opTio BeTikd (ewdva 1.13B).

H @dption Twv cwpdTtwy yivetal pe petagopd nAektpoviwv. Ta
MPWTéVIa dev Pnopouv va PeTakvnBouv eUkoAa ylati €xouv peyd-
An pdZa kau erurmAéov Bpiokovral mayldeupéva OTo E0WTEPIKO TWV
TIUPAVWV TWV ATOUWV.

H andomnaon nAektpoviwv amd ta Atopa evog CWUATOSG aAral-
Tel v Mpoopopd evépyelag, €TOL WOTE va UMOPECOUV TA MAE-
KTPOVIA va UTEPVIKAooUV TNV éAEN Twv muprivwv (eikéva 1.13).
Evépyela ota nAektpdvia Twv ATOUWV TPOCPEPETAL UE TIOIKINOUG
TPoMOoUG, ONwg yia mapddetypa pe PPN, He Tnv emnidpaon akTl-
voBoAiag K.A. Emedry oto eowTteplkd TwV ATOMWV UMAPXOUV
owpatidla pe duo €ldn nAektpwolu Poptiou (MPWTOVIA Kal nAe-
KTpovia), yU' autd otn ¢uon eppavifovrat pévo duo eidn nAe-
KTPIKOU @opTiou (BeTIKA Kal apvnTikd).

AUO ONUOVTIKEC IBIOTNTEC TOU NAEKTIPIKOU ¢optiou

H ¢dption twv cwudtwv opeileTal oe PETAKIVNON NAEKTPOVIWV.
Ta nAektpdvia oUte apdyovral oUte KataoTpePovTal. ANAWDG ETaA-
@E€povtal. Emopévwg o OUuvONKOG aplOudg Twv nAekTpoviwv dev
MeTABANETAL, ME amoTéAeoua oe omoladnmoTte dladikaoia, eite
auti ouppaivel oTto MIKPOKOOWO EiTE OTO UAKPOKOOO, TO OAIKO
QopTio va diarnpeital otabepd. H apx aut esival yvwotmi wg
apxn datripnong Tou nAektpikol goptiou. H apxn diaripnong Tou
NAeKTPIKOU PopTiou, eival amd TIq TIO ONUAVTIKEG APXEQ TNG OUY-
XPOVNG QUOIKAG OMwg, Kal n apyr) dlatrpnong tng evEPYELAq.

KdBe nAektplkd (OPTIONEVO OwUa E€xel Teplooela 1} ENEUUA
nAektpoviwv. ‘Eva nAektpdvio dev eival duvatdv va Slapedel.
JUVENIWG TO NAEKTPIKO (opTio KABe (opTiouévou owuartog sival
aképalo TOAAMAGOLIO TOU OTOLXEWWdOUG POPTIOU TOU NAEKTPOVI-
ou (1) Tou avtibetou PopTiou Tou TPWTOVIou). To NAEKTPIKS Pop-
Tlo eppaviCetal oe «maketdkia» ta ormola ovopdfoupe kBAvra Kal
auti Tou v WIWTTa TNV ovopdloupe KBAavTwon. ZkéYou OTL
KBavtwpévo elval Kal oTtolodATIOTE XPNMATIKO 000 €XELG OTO TIOP-
TOPOAL oou apoU UTApxel MOVO WG AKEPALO TIOANAMAAOLO TOU
AemtoU Tou eivat To KBAVTO TOU XPTUATOG.

1.4

Tpomol NAEKTPIONG KAl N HIKPOOKOTIKH E€PMNVEIa

2TV kabnuepwvry pag {wry propoUpe va TApaTnPOOUUE TIOA-
A4 @awvéueva Tou opeilovtal otnv NAEKTPLON TWV CWHATWY TIOU
pag mepBAMouy (eikdva 1.15). Av Tpidelg To TEPITUNYHA HLOG
KapauéNag, autd KOMA ota dAxTuld oou. Av Tpiyelg €va uma-
AOVL Avw 01O MAANAIVO TIOUAGBEP oou, autd uropel va KOAoeL
oe évav kataképupo Toixo. ‘Otav Byaivelg and 1o autokivnto €xo-
vTag TplPel Ta polxa oou OTo KABLoua Kal PeTd Tdoelg To ETaN-
AkS XepOUAL Tng méptag, urnopel va aiobavleig éva Tivaypa. O
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kepauvog kal n aotpamny elvar kat autd anoteA€opata nAEKTPL-
ong Kat ogelhovral OTn OUYKEVIPWON MEYAANG mMoodtTnTag nAe-
KTpWKoU ¢opTiou ota ouvvepa.

21 ouvéxela Ba meptypdyoupe Ta gavépeva ™G NAEKTPIONG EVOG
oWHaTOG HE TPIRH, pe emagn kal pe emaywyn Kal 6a ta epunveu-
ooupe e BdAomn To POVIENO NG MIKPOOKOTIKNG SoUrG TNG UANG.

HAEKTpION UE TPIBA

Otav 1piBelg Wwa yudAvn pdRdo pe HeTAEwTO UQaoud, n
pdBdog amoktd BeTikd PopTio, evw TO UPATUA APVNTIKO.

Mweg epunvevetar n nAéktplon ™meg pdpdou e tPBNH;

2T1a dropa AA\a nAektpdvia Bpiokovtal Kovtd otov mupriva Kal
dM\a o pakpld tou. 0o o pakpld and Tov Tuprva Bpioke-
Tal éva nAeKTPOVIo, TOOO UIKPSTEPN elval ) SUvaun Mou Tou aokel
0 muprivag Kal emnopévwg tTéoo Aydtepn evépyela anarteral yia
va arnoonaotel and to dropo. Ta TO ATOMAKPUOUEVA amd Tov
nuprjva nAektpdvia Ba ta Aéue eEwTEPIKA nAekTpovia. Eival autd
Tou propoUv va amoomactolv OXETIKA eUKOAA amd TO ATOMO.

‘Otav 1piRelg ™ Yudhivn pdpd0 oto HETAEWTO Upaoua, eEwte-
pkd nAektpdvia and dropa Tou YualloU petakivouvtal oTo Upa-
oua (eikéva 1.16). ‘Etol n yudhivn pdpdog gopTileTal BeTIKA Kal
To Upaopa apvntikd. larti dev ouuBaivel to avtiBeto; lNati dev
UeTakvouvTal eEWTePIKA nAekTpdvia amd 1o Upaoua oto yuaAl;

Ta dropa dlaPopeTIKWY UAKWV eival dlapopeTikd peTta&l Toug.
Ta eEwteplkd nAekTpOVIA TWV ATOUWV TOU UPACUATOG OUYKPQA-
Touvtal pe LoXupdtepeg duvduelg arr’ 6,TL ekeiva Tou yuahou.
‘Etol anatretat Atydtepn evépyela yia va uyouv nAektpédvia and
TO YUOA( mpog 1o Upacua ar’ 4,TL avtiotpoa.

2tov Tmivaka 1.2 €xouv Ta&voundel ta UNKA avdloya pe TO
e{doq Tou poptiou mou amoktoulv dtav Ta TpiBoupe peTa&U TOUG.
KaBéva amdé autd, av 1o TpiPoupue pe Kdmowo armd ta enduevd
TOu, amokTd BeTIKG POPTIO, Vi) TO AANNO aPVNTIKO.

NINAKAZ 1.2

H mapakdrw oeipd emTpEnel ToV POOdIOPIGHG TOU EIBOUG TOU PoOpTiOU
TIOU ATOKTOUV Ta d1dopa UAIKA Katd Tnv TpIBr HETAEU Toug.

Eikéva 1.15
Ma uéoa mou o atuoopapikde agoag dev €xel uypaoia, av
mAnoldow ™ xtéva mou xtévioa ta oteyvd paAkd pou ot PAE-
Ba Tou vepoU mapatpw OTL 1 Xtéva EAkel ™) PAERa.

Eikdva 1.16

Orav TpiBeic wa yudhwn pdBdo e UeTaéwté Upaoua, nAe-
Ktodvia petakwvouvtat and ™ pdBdo oto Upaoua. Twpa n
pdBdog Exel EMeua nhektpoviwy kat To Upaoua mepiooeia. O
apBuds twv nAextpoviwv mou anéBaAe n pdBdog elvat (oog e
OV apLuo Twv nAekTpOViwy mou mpooéAage To Upaoua. To gop-
tlo ™ pdpdou eivat (o kat avtiBeto pe to Poptio Tou UPd-
ouaro.
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Eikéva 1.17
OeTikd ka1 apvnTikd popTia

Ot dUo dvBpwrot otékovtal oe MAAKeES Keptou. O évag TpiBet
yudAwn pdRdo, mou amoktd Betikd poptio, evw o Blog popti-
Cetar apvnuikd. St ouvéxela pe auty m pdBdo akouunder Tov
aMov. O deutepog amoktd and enar Betkd poptio. Akorou-
Bws ot dUo dvBpwriot mAnatalouv ta ddytuAd toug. Meta&i twy
daytiAwy ekond nAektpikdg oruveripag. Ot dvBpwriol Twpa dev
elvar popriopévol. Me metpduata oav autd o dpaykAivog karé-
Anée ota ouunepdouatd tou yia v mpogAeuon kat To €i50g
TWV NAEKTPIKWY POPTiWwV.

Q Fy® E-5%
) (@ (®

Eikova 1.18

®optifoupe TV apxika oudEtepn opaipa PEpVOVIAg ™ O enapn e ™ BETKA POPTIOUEVN YUGAL-
v pdpdo (a). H ogaipa aroktd Betikd poptio kat otn ouvéxela anwbeitar and m pdpdo (B).

Katd tnv nAéktpion pe 1pIBR Adyw Tng LoxUog Tng apxng dia-
TAPNONG TOU NAEKTPIKOU POoPTIOU TPOKUTTTEL OTL Ta dUO CWHATA
Tou Tpi(Bovral amokTouv ioa kal avTibera @opria (sikdva 1.16).

HAEKTpIion uE gnagn

‘Otav ayyioupe pe €va QOPTIOUEVO OwHA €va AANO NAEKTPLIKA
0udETEPO, TO delTePO amMoOKTA PopTio Blou eidouqg e TO POPTL-
oupévo (eikéveg 1.17, 1.18).

MG epunvedetal n nAEktTplon evog owUAtog ue enagr; Av To
POPTIOUEVO OWMa €xel apvnTikd ¢opTio, TéTE, dnwg eldape, €xel
m\edvaoua nAektpoviwv. Otav €pxetal oe enagn Ue TO aPopPTL-
oTo pePkA amd Ta mAeovdlovta nAektpodvia, eneldn anwbdouvrtal
MeTa&u Ttoug, YeTaKvouvTal Pog To JdeUTEPO CWHA Kal €TOL POop-
TiCetal kAl autd apvnTikA.

AV TO QOPTIOUEVO OWHA €XEL BETIKO QOPTIO, TOTE €XEL ENNEIU-
pa nAektpoviwv. Katd tnv enagr Twv dUo CWPATWY HEPIKA MAe-
KTPOVIA TOU OUJETEPOU OWMATOG HETAKIVOUVTAL TIPOG TO BeTIKA
PopTIoNévo owpa. 'ETol €xel Twpa Kal autd ENAELUMA NAEKTPO-
viov ondte poprtifeTal BeTikA.

Katd tnv nAékTpion pe emagn 1oxuel n apxn diatipnong Tou
NAeKTPIKOU popTiou: To AOPOICHA TWV POPTIWV TIOU ATMOKTOUV
Ta 300 owpara TeAIKA eival ico e TO PopTio TTOU aApXIKA eiXe
To éva (eikdveg 1.19, 1.20).

Eikéva 1.19
Mia apyri Siatipnong
Katd m @dption pe enapn éyoupe uetakivnon nAektpoviwv and
T0 OWua rou €xel meplooela mpog 10 apdpToTo 1j and To agdp-
TUOTO MPOG T0 owua mou €xel éMeluua. Apx latripnong nAe-
KTpIKOU @opTiou: q=q’+q”

Y\O}\}\\SPY"\"“ ™M Siaiggnoty oaS

= =0
=08—=00—

{ Eidva 1.20

Aiapoipacds popriou TG apaipag
Tnv nAéktplon e emagn m XpnowomotoUue dtav Bédoue va
dlapoipdaoupe T0 NAEKTPIKG poptio uetaty owpdtwy. MMeplypa-
e  dadikaola mou naplotdvetat otig eikdves 1.20. Moia aai-
ki apxri ™S QuoikiiG 6a xpnoipomoirfoelg yia va e&nynoeig
TOV TpOmo dIapoIpacHOU ToU PopTiou mou mapioTaveTal o’
aurég;
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AYWYOIi Kol HOVWTEC

dépTIoe pe TPPN N Me enagr] A Teploxry evog METAANIKOU
oWPATOG. Xpnoldorowwvtag éva nAEKTPIKO ekKpepég Oa diart-
otwoelg 6Tl To QopTio €xel daxubel oe OAn tnv empdvela Tou
owuartog (ekoéva 1.21a).

Kdve to (810 pe pia yudAvn 1 mhaotik pdpd0o. Twpa To eKKPE-
pEg deixvel OTL To popTio eival evromopévo Pévo aTnv TEPLOXT
™g pdpdou Tou Ppoptioeg. Ot AN\eg Teplox€q TG PARdou mapa-
pévouv apdpTioteg (eikéva 1.21B).

Ta owuaTa Tou EMTPEMOUV TO SLAOKOPTIOUO TOU TNAEKTPIKOU
@optiou ge An Toug TNV €kTaomn ovopdovral NAEKTPIKO! aywyoi.
AvtiBeTa Ta owuata ota omnoia To Qoptio dev dlackoprileTal,
AA\d TTAPApEVEL EVTOTIOUEVO OTNV TIEEPLOXH] TOU CWHATOG TIOU POp-
Tioape ovopdZovral NAEKTPIKOl HOVWTEG.

‘O\a ta pé€tala eival aywyol. O oldnpog, o XaAkdg, To alou-
Mivio, o udpdpyupog, o HOAUBDOG eival péTala. Eivar dAa toug
aywylua UAKA.

lati Ta pétaAda ouumreptpépovTal ws NAEKTPIKOl aywyol;

2’ éva PETAMO, Ta eEwTePIKA NAekTPOVIA TwV ATOUWY OUYKPA-
Touvtal T60O XaAapd amd Toug TUPNVEG WOoTe dlapeUyouv Kal
kivouvtal elelBepa oe OAn Tnv €ktaon Tou PetdM\ou. U autd
ovopdZovtal eAelBepa nAekTpdvia. Ta dropa Tou petdAou, apou
€xouv xdoel Ta eEWTEPIKA TOUG NAEKTPAVLA, €XOUV ATIOKTHOEL BETL-
KO @optio. ‘Exouv petatparel oe OeTikd 16vTa. Ta BeTikd 16vTaq,
avtiBeta e ta eAelBepa nAekTpovia, €xouv PeyAAn pdala kal dev
propoUv va KivnBouv eleuBepa. Kdvouv MIKpEQ KivAoelg YUpw
and ouykekpéveg B€oelg. O B€oelg yUpw amnd Tig omnoieq Kvou-
vTal Ta Wévta Tou petdAou oxnuatifouv éva MAéyua (eikéva 1.22).

2’ éva aQopTIOTO UETANIKO CWHA TO OANKO apvnTikd GopTio Twv
eleliBepwv nAekTpoviwv Tou eival Blo pe To ONKG BeTIKS @opTio
TwV BETIKWV OVTWV TOU, He AMOTEAEOUA O METAANKOG aywyog va
gival nAekTpIk@ oudétepog. Av TPooAngBouv 1} aroBAnBouv nie-
Ktpdévia and [a meploxr) Tou PeTaMikoU aywyou, téte Adyw Tng
Tuxaiag kivnong twv eAelBepwv nAekTpoviwv autd To mAedvaoua
A to éNelupa Ba kataveunBel opoldpop®a oe OAn TNV €KTacn Tou
aywyou.

To MAAOTIKG, TO YUAA[, TO KaouTooUK, o gRovitng, n Mopoehd-
vn, 10 kepl, To EUAO kat To KaBapd vepd eival mapadelypara
MOVWTIKWV UANKWV. O Enpdg aépag eival povwtAg, evw o uypog
aépag eival aywydg. M’ autd kat éva QopPTIoUEVO TWPA EKPOP-
TiCetal mpog To MepBANOV LéOw TOU Uypou agpa.

MW epunveldetal n OUUMEPIPOPA TWV UOVWTIWV KATA TNV NAE-
KTpLON TOUG;

2TOUG MOVWTEG TA eEWTEPIKA NAEKTPOVIA TWV ATOHWY OUYKEA-
Touvtal Wxupd and touq mupriveq. Etol dev pmopoulv va peta-
pépovtal eUkoAa amd Tn WA TEPLOX TOU OWUATOG OtV AAAn.
Av pooAneBolv nAektpdvia, autd Ba napapeivouv maydeupéva
and Ta dropa otnv meploxn Tng eoéptiong. Av armofAnboulv, To
EN\elpa Twv nAektpoviwv Ba mapapeivel AAL evtoriopévo, agou

Eikdva 1.21

(a) ®éprion pe enagn pag wetaMuiiiq pdBdou. H pdpdog pop-
tiletat oe 0An g mv emgdvela. (B) ddption pe emagr uag
mhaotikig papdou. boprtiletar udvo n neployr nou fpbe e ena-
o1 e ™ poptiouévn opaipa.

Eixéva 1.22

0 pikpokoopog evég petaMikol aywyou
Yndpxouv eAetBepa nAektpovia kat Betikd dvta mou oxnuati-

Couv mAéyua.
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KA
Kai emoTNPOVIKY peBodoloyid j  Sev elval duvarr n PETAKIVON NAEKTPOVIWY amd GANEG TEPLOXES

TOU HOVWTN TPOG TNV TEPLOX TNG POPTIONG.

30

Neipapa: Ta mpdrtuma eAéyyovral,

enaAnBslovral § diayeidovral. ) ) ; )
M16G UopoUKE va eAEyEOULE MEPQUATIKG AVIXVEUON TOU NAEKTPIKOU Poptiou — TO NAEKTPOOKOMIO
av npdyuatt urtdpxouv eleubepa nAEKTPO-
ViQ OTO E0WTEPIKO TWV UETAA WV,
MNvwpiCoupe and tov MpwTo véuo Tou Neu-
Twva ot, Otav éva autokivnto otapatd

MNa v avixveuon Tou nNAeKTPIKOU GoPTiOU Kal T PEAETN TNG
NAEKTPLONG OTO €PYAOCTNPLO XPnotyoroloUye dépyava Tta oroia
ovopdZovtal nNAeKTPOOKOMIA. To NAEKTPIKO eKKPEUEG elval €va

anéTopa, TValdUaoTE TIPOG Ta epMpde. Me napddetypa nAektpookoriiou. ‘Eva dM\o €idog elval To nAektpo-
Tapduolo TPOMO, dTav WA PETOANKY PAB- OKOTO PE KivnTd QUANa. Autd anoteleital and éva otabepd
dog n oroia Kieltal He peydn Taxitnra UETOANIKG Sioko (1), ard éva PETAAKS OTEAEXOG (2) Kal amnd éva

otauatoel andétopud, To MNEooTivéd HEPOQ
mg popTifeTal apvnTikd Kat To Tiow OeTl-
Kd. AnAadr) oto pnpooTvé PéEPog TNg PAp-
d0U OUYKEVTPWVOVTAL TA aApvnTikd QopPTL-
opéva owuatidla, evw oto miow PEPOG -
vouv Ta BeTikd. Apa péoa oe éva pETAAO
e\elBepa va kivnBouv eival Ta apvntika
popTiopéva owpatidla, dnAadr Ta nAekTpod-
via. H dieEaywyr| evdq melpduatog mou Ba-
olCetal oTIq Tponyouueveg OkEYelg eival
TOAU 3UokKoAn. Mpaypatornouriénke wotdao
and toug Apeplkavouqg ¢uotkolq Tolman
kal Stewart to 1916.

) dUo KivnTd eAappd PeTalkd eAdopata (3) (eikdva 1.23a).

Eikéva 1.23 )
(a) Ta pépn evog nAekTpoakomiou: 1. MeTalikGg 8lokog 1 agaipa. 2. MeTaMikd oté-
Aexoq. 3. «@UMa Tou nAektpoakomiou». Ta gUMa Tou nAektpoakomiou Bplokovtal o€
Xwpo rou mepiBaMetar and yuai kat povwtikd UAG. Mmopeis va okepBeis yiari;
(B) HAéktpion Tou nAextpookomiou pe emar. To nAektpookdmo poptifeta.

‘Otav ouvdéoupe TO OIOKO TOU NAEKTPOOKOTIOU HE APOPTIOTO
owpa, Ta dUo QUANQ TOU LooppoTouUV To €va dimha oto dAAAo.

‘Otav pépoupe oe enagr| To diOKO e POPTIOUEVO OWUA, TOTE TO
NAEKTPOOKATIO AMOKTA (PopTio (Slou eldoug pe To PopPTIO TOU CWHA-
T10G. To popTio autd dlaxéetal oe OAn TNV EKTAOT TOU HETAANIKOU
OTEAEXOUG TOU NAEKTPOOKOTIOU Kal ota PETAANKA GUA\a Ttou. Ta
QUA\Q TWPa arnokTouv (opTio (Slou eldoug e TO OTEAEXOG Kal arw-
Bouvtal and autd. ‘Etol maparnpoupe 6Tt Ta pUANa anokAivouv armd
MV apxKr toug B€om kat oxnuatiCouv ywvia pe to akivnto oté-
Aexog (ewdva 1.23B). To p€yebog Qg ywviag autrg eival €va PEtpo

\ NG TMOoodTNTAG TOU POPTIOU TIoU €xel PeTapepbel OTO nAeKTpO-
@ OoKkOTo, dpa Kal Tou POPTIOU TOU OWMATOG: MHeyaAUTepn Ywvia
f onuaivel meploodtepo PopTio.

> , ;
‘ . HAgkTpIon e enaywyn

MAnoiaoe pa BeTIKA POPTIONEVN oPaipa OTO AKPO UIAG METAN-

ANKAG UN NAekTplopévng pdpRdou. Me Tt BoriBela nAekTpooKoriou

| dlarotwvelg 0Tl Kat Ta dUo dkpa TG PARSOU ATIOKTOUV NAEKTPIKS

‘ @opTio. To dkpo mou eivat MAnoléotepa otn opaipa @optifeTal
apVNTIKA Kal To AANo BeTikd (eikéva 1.24).

Eixdva 1.24
H napouota mg poptiouéwng opaipag mookael To Slaywptopd Av arnopakpuvelg n PopTIopévn ogaipa, Ba maparnperoelg ot n
Twv Betkav and Ta apviikd popria ot pdpdo. PARd0G malsl va EAKEL TA OQAIPIBIA TOU NAEKTPOOKOTIOU. Juure-
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paivelg 6Tl n PETAAMIKA PARd0G UEVEL NAEKTPLONEVN OCO 1 POPTL-
opévn ogaipa Bpioketal kovtd ™g. H mapoucia g opaipag mpo-
KOAe( SIOXWPIOUO TwV BETIKWV aroé Ta apvnTika gopTtia oTn papdo.
To @awduevo autd ovopdletal nAékTpion pe emaywyr. H pdpdog
Suwg dev €Xel GUVOMIKA NAEKTPIKO PpopTio. Aéue Aotndv OTL N PETAN-
Ak pdBdog eival nAekTpIopévn, evw dev eival QopPTICUEVN.

Mwg 6a epunveloouue TO PALVOUEVO;

Ouunoou Ot ota PETANA uTdpxouv Ta eAelBepa nAekTpdvia
Tou propoUv va KivouvTal Tpog KABe katelbuvon Kal Ta OeTIKA
évta Tou PBpiokovtal oe CuyKekpluéveg BEoELG.

Kabwg mAnotdoupe oto Akpo A NG METAMIKNG pdRdou T pop-
TIopévn oeaipa, Ta eAelbepa nAekTpOvVIa Tou PeTANOU TNG pdRdou
€\kovtal Kal Kivouvtal pog To dkpo A. Ta BetTikd Wévta dev Peta-
kivouvtal. Téte Ouwg oto dkpo A g pdRdou Ba €xoupe TAedva-
opa eAelBepwv nAekTpoviny, ondte popTiletal apvnTikd. Avtibeta,
and To dkpo B éxel petakivnBel onuavtikdg aploudg nAektpoviwy
Kal m\eovdlel To BeTikd Poptio Twv WvTwv: To dkpo A €xel pop-
Tiotel BeTIKA (elkdva 1.25). H pdpdog eival NAEKTPIOUEWN.

‘Otav anopakpUvoupe T QOPTIONEVN opaipa amd To dkpo A
™G pdBdou, Ta eAelBepa nAekTpdvia Tou eixav PeTaKvnOel mpog
autd €Akovtal TPog To BeTikd popTiopEvo Akpo B. Katavéuovtal
TIAAL opOLOOPPA, WOTE TO POPTIO O KABe TepPLlox TG PARdoU
va eivar undév. I’ autd mapatnpoupe 6Tt Ta dkpa Tng PARdou
dev éAKOuV TO WMAAdKL Tou nAektpookormiou. H pdpdog dev eival
TINEOV NAEKTPLOUEVN.

‘ONa Ta PETANAKA avTike(ueva UrmopoUv va nAeKTPLoToUvV e
enaywyn (ewéva 1.26).

HAEKTPION HOVWIWV UE Enaywyn

Me enaywyr nAektpiovtalr T600 oL aywyol 600 Kal Ol HOvVW-
T€q. 'Etol e&nyeital yiatl pla @optiopévn xTéva €NKeL UIKPA KO-
pdtia xapti (ewdva 1.27) 1§ pa @AERa vepou, yiati éva QopTl-
OMéVO UIMaAdVL KOAAEL OoTov TolXO K.AT.

MG Ouwg UropoUue va epuUnveUOOUNE TO YEYOVOG OTL 11 pOop-
TIOUEVN XTEva EAKEL TA KOUMATAKIA amd Xapti rmou eivat oudétepa
N 0Tt TO POPTIOUEVO UMTAAOVL EAKETAL AIO TOV OUSETEPO TOIXO;

MNa va dwoouue andvinon oto Mapandvw epwTnua, 6a Karta-
puUyoupe OTO £0WTEPIKO TNG UANG: otn dour) Tou atépou. Onwg
eidape, Ta nAektpdvia ota ATopa TWV POVWTWV TIOAU SUokoAa
anopakpuvovtal and autd. ‘Otav MAnotdooupe Uia apvnTikd op-
TIOUEVn XTéva O éva POVWTH, Yld TAPAdelyua oTd KOPPATAKLa
and xapti, aut anwbel Ta nAekTpdvia Twv aTépwV, aA\d dev
propel va Ta amopakpuvel andé autd. ‘Etol Ta avaykdlet va Bpi-
OKOVTAL TOV TIEPLOOGTEPO XPOVO OTNV TEPLOXN) TOU ATOMOU ToU
Bploketal o peyallUtepn andotaon and tn Xréva. To dtouo 1
TO Méplo paivetal Twpa and T Mia dkpn Tou BeTIKA POPTIOUE-
vo Kal arnd Vv AMn apvnTikd. Téte Aépe OTL eival mMoAwpévo
(eldéva 1.28a).

O npooavatoMoudg Twv atépwv 1 Twv Poplwv e TOv Tapa-
nAvw TPOTIO OTO E0WTEPIKS TOU HOVWTY €XEL WG AMOTEAECUA OTO

Eikéva 1.25
H napouoia g BeTkd PoPTIOUEVNS 0QaiDaS MPOKAAE! T LETa-
Kkivnon nAektpoviwv and 1o éva dkpo ™G uetaMikriq pdBdou
010 dMo. Av amouakpUvouue T 0paipa, T NAEKTOOVIA EMi-
aTpépouv ato dkpo drou Ppiokovtav apxikd kat n papdog ena-
vépxetat otnv apxn e kardotaon.

PKOVIgg o HUAAS qq,

Eikéva 1.26
HAéktpton Tou nAektpookoriou e enaywyn. To auvoAikd poptio
T0U nAextpookortiou efvat undév. Mmopei va mpoPAEYeig 11 Ba
ouppel av amopakpuvels T opaipa; Epuiveuoe To paivopevo.

\\\\\\\"

0!

Eikéva 1.27
H poptiouévn xtéva éAkel ta oudétepa Koupatdkia Xaptou.
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Eikdva 1.28
(@) Ta nhextpdvia Tou atduou petatortiCovrat mpog T uia kateu-
Buvan. To drouo paivetat va éxel To éva akpo Tou Betikd pop-
Topévo Kat 0 dMo apvntikd. B) Ta moAwuéva owudtia mpo-
oavaroAilovrat wote mpog ™ MAEUpd TOU POPTIOUEVOU OWua-
T0¢ va Pploketat To avTiBeTa PoPTIOUEVO GKPO TNG.

( ApaoTtnpidoTnra
Tpipe €va pmaAovi pe pdAAvo Ugaopa Kat
mAnoiacé to o’ €va Toixo.

T mapatnpelq apxika Kat TEAKJ;
Me Bdon toug TPdoug NAEKTPLONG MMOPEIQ
va epunveloelg Ao TO palvOuevo;

Eikéva 1.29
ZapA KouAum (Coulomb, 1736-1806)
[dMog oTpaTiwTikdg 0 0molog EYKATEAEWE TN OTPATIWTIKY TOU
otadiodpouia yia va agootwbel otnv emotnuoviki Epeuva. Efe-
0¢ TG MElpauatikéG BATEIS TOU LaywnTIoUoU Kal TOU OTATKOU
NAEKTOLOOU.

F , F
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Eixéva 1.30

Advapn Kouhdum kai amdotaon
To pétpo e duvaung oe andotaon a elvat F, oe andotaon 2a
eival Fl4=F/2% kat oe andotaon 3a eivar F/9=F/3%

(B)

El
A

éva dKkpo Tou (TO MANOCLECTEPO OTN XTEvVa) va eugavideTal BeTIKO
PopTio Kat oto Ao dkpo apvnTikd (eikdva 1.28p).

Av armopakpUvoupe Tn xtéva, Ta Atopa 1 Ta popla enavepxo-
VTAl OTNV apxlKr] Toug Katdotaon kal TéTe 0 PovwTAG Tavel va
elval nhektplopévog. Me autd Tov TPOMO UMopPOoUlE va gpunvel-
OOUUE TIWG 1N QOPTIOUEVN XTEva TIOU TAPLOTAVETAL OTNV elkéva
1.27 é\Kel Ta oUdETEPA KOUUATAKLA artd XapTi 1} o oudétepog Toi-
X0G €AKEL TO POPTIOUEVO WITAAOVL.

1.5 Népog Tou KouAdum

H peAétn Tng ¢uong eival mpoomdBela dixwg TENOG. ZUVEXWS
0 AvBpwrog BETel €pWTAMATA, KAVEL TMAPATNPENOELG, SLATUTIWVEL
untoBéaoelg, eNéyxel TNV opBATNTA TwV UTOBECEWV Tou [e TN Bon-
fela TOU TEPAUATOG KAl KATOANyeEl 0e oupnepdopata. AKoAou-
Bwvtag Vv napandvw gpeuvntiky) dladikaoia o MGANOG PuOIKOG
2apA Kouhdumn (Charles Coulomb) (eikéva 1.29) peAétnoe ta xapa-
KTNPLWOTIKA TNG NAEKTPIKAG dUvaung Kal Katdgepe va amnaviioet
OTO £QPWTNUA:

Ano rmota ueyén kat nweg eEQpTdral To UETPO TNG NAEKTPOLKNIG
duvaung mou aockeltat and éva PopTIoUEVO owua oe éva dAAo;

HAsKTPIKA SUvaln Kal anootacn

Mmopel kaveig va dlamotwoel kAvoviag amAég TapatnProelg
o1, étav au&dvetal n andéotaon PeTa&u SUo QOPTIOUEVWYV CWHA-
TV, N NAEKTPIK duvaun eEaobevel. Qotdoco o Kouhdum dev
neplopiotnke oe amnAéq mapatmpenoelg. Katdeepe va KAvel akpl-
Belg petprioelg kat va dlatunwaoel I ox€on avdueca oty nAe-
KTPK dUvaun e tnv oroia aAnAerudpoulv dU0 MIKPEG POPTL-
opéveg opaipeg Kal oty andotaon PeTagu Twv KEVIPWY TOug.

O KouAdurm, 3latnpwvTtag To POPTIO TwV MIKPWV oQAIPWY OTa-
Bepd, daniotwoe 611, étav dinhaciale ™ UeTA&U Toug amdota-
on, N nAektplky dUvaun unotetpaniactaldétav. Otav n andota-
on Twv opalpwv TpmAactddovtal, 1 NAEKTPIKY dUvaun ywotav
evwEa QOPEG MIKPOTEPN K.0.K. (eKdva 1.30).

AnAadn n nAekTpik dUvaupn eivar avTioTpéPpwg avdloyn pe
TO TETPAYWVO TNG AMO0TAONG HETAEU TWV HIKPWV CPAIPWV.
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HAeKTPIKA dUvaun Kol ¢doptio

O KouAéumn mpoondbnoe eniong va dwoel andvinon oTo epw-
TNHa TwG ennpeddel To popTio kABe apaipag TNV NAEKTPIKY duva-
un. Edaue mponyouuévwg 6Tt 600 Atydtepo @optio €xouv ol
opaipeqg 1600 HIkpOTEPN elval n nAekTplk duvaun. Mdhota dtav
ol dUo opaipeg dev elval opPTIOUEVEG, deV AOKE(TAL NAEKTPIKN
duvaun. O KouAdéum wotdoo kat ge ToUuTn Tnv mepimtwon dev
TepLlopIOTNKE TNV TOLOTIKY TIAPATrENON.

Aprivovtag Aoindv KdBe popd To WO PoPTIO OE A POPTIOUEVN
opaipa v Tonobetoloe oty (dla andéotaon and pa AAn eop-
TIOPEVN oPaipa Kat PeTpouae TNV NAEKTPIKY) duvaun (ewodva 1.31).

Bprike €tot détL, 6tav unodmAaciale 1o @opTio TNG Hag opai-
pag, n duvaun eriong unodimhactaldétav. ‘Otav unotpinmhaciale
TO @opTtio, n duvaun unotpAaclaldtav K.0.K. Zuurnepave Aotrdv
OTL N NAekTPIK dUvapn €ival avdloyn HE TO NAEKTPIKS PoOPTIO
KABe o@aipag Kai EMOUEVWG HE TO YIVOHEVS Toug OTav n amo-
oTaocn Twv oQaipwv eival otadepn.

Ta ouunepdopara Tou Kouldum ta ovopdloupe vopo tou Kou-
ASUI yia v nAekTplkr] duvaun. loxUouv ya QopTiopéva owpata
Twv onoiwv ol dlactdoelq eival oAU KPEG O OXEOm HE TN HETA-
&0 Toug amdotaon 1 yla PopTIouEveg opaipeq. Ta owuara autd
ovopdZovtal Kat onuelakd goptia. ‘Etol ouvoyifovtag ta ouprepd-
ouata priopoupe va dlaturiwooupe To vOpo Tou KouAdum wg £8AG:

To pérpo TG nAekTpikAG dUvaung (F) pe Tnv omoia aAAnAe-
mdpoUv dUo onpelakd QopTia (g, kai g,) €ivali avdloyo Tou
YIVOHEVOU TWV (POPTIWV Kal avTioTpOpwg avdloyo Tou TeETpa-
ywvou Tng pera&y toug améoraong (r).

21 YAWwooa twv Mabnuatikwv ypdapoupe:

Pk

To K eivat pa orabepd avaloyiag. H Ty tng e€aptdral and
TO UAIKO péoa oto orolo Bpiokovral Ta QOopPTIoUEVA CWPATA Kal
andé 1o oUoTNUa TwWV POoVAdwv Tou Ypenaidomnoouue. H T tng
oto Algbvég Zuotnua Movddwv yla To Kevd Kal Katd mpoogyyl-
on ywa tov agpa eivat:

N-m?
CZ

K=9-10°

Ta dwaviopata mou maplotdvouv TG JSuvAuelg Tou acgkouvtal
ané 1o éva poptio oto dA\o Bpiokovral otnv gubeia Mou ouvdE-
el Ta dUo gopTia. ZUupwva pe Tov Tpito vopo tou Neldtwva yia
™ dpdon-avtidpaon, mou pudéaue otnv mponyouuevn Td&n, ot duo
autéq duvdpelg €xouv avtiBetn gopd kat ioa pétpa (ekdva 1.32).

ZUupwva pPe To vOpo Ttou KoUASUT 1 nAeKTPLKr) dUvaun Tou
aokeital avdueoa oe dUo onuelakd ¢optia tou 1 C mou Ppi-
okovtal og arndéotaon 1 m eival (on pe 9 dioekatoupupla N. Aut)
n duvaun eival peyahkitepn amnd 10 dekamAdolo Tou BApoug evog
ToAepkoU TAolou. Mpopavwg 1o C elval TOAU peydAn povdada
PopTiou Kal TETOla OUVOAIKA QopTia dev gugaviovral ota ¢at-
vépeva g kabnuepwng (wnig. EmmAéov ta meploodtepa owua-

Eikéva 1.31
Aivaun KouAdum kai poprtio
Av 1 andotaon petagu Twv onuelakwy goptiwv dev petaBaMe-
Tal kat unodimAaotdoouye To éva and ta o, n duvaun uro-
dimhaotaderat.

Eikéva 1.32
Ta avriBeta éAkovral kai Ta Gpoia amwlouvral
H nAextown duvaun eivar dlavuouatikg ugyedos: Exet dieuBuvon
Kat popd. H dteubuvon e PBoioketal otnv eubeia mou ouvdéel
ta 8Uo onuetakd goptia. H duvaun éxet popd mpog 10 dMo
poptio (eAktikn duvaun) drav ta @optia elvat avtifeta kat avri-
fetn (anwotiki dUvaun) dtav ta @optia eivat duora.
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Eikéva 1.33
STov KOOUO TWV TMAQUNTWY, TwV aOTEPWY Kal Twv yaAafwv
KUPLapXOUV Ot PaPUTIKEG SUVALELS. STOV KOOUO Twy QTOWY Kl
WY Hoplwv KUPLapXOUV Ot NAEKTOIKEG OUVALEL.

o

-Illl B i

Eikéva 1.34
To pmaAdki nAexTpiletal amé emaywyn
H andotaon and m pdBoo Tou BETKA POPTIOUEVOU TUHUATOG
me undAag elvat pueyaAdtepn and v andotaon Tou apvntikd
PopTopévou TUKaTog. H eAktiki Uvaun elvat peyaAltepn e
AnWOTIKNAG.

Eikéva 1.35
Mdikk ®apavréi (Faraday, 1791-1867)
AyyAog uokdg. Evag and Toug BeUEMWTES TOU NAEKToOUayVR-
TOUOU Kal (0wg 0 MO ONUaVTIKOG MELPAUATIKOG PUOLKOG TOU
190u awva. Eworyaye Tiq éwoteg ToU NAEKTOIKOU Kal TOU payvn-
TIkoU mediou, KaBwG Kat Twy SUVAUIKWY YOQUUGWY.

Eiéva 1.36 )

(B) H 6etika poptiouévn opaipa aokel anwotiky dUvaun ota Betika

poptiauéva opaipldia.

Ta €xouv oxeddv (ooug aplBuolq MpwToviwv Kal nAeKTpoviwv,
omdéTe TO OUVOAIKO QOoPTiO Toug eival HIKpPO.

AN Vv AMn pepld Spwg ol nAekTplkég duvduelg maifouv
Kupiapxo pOAO OTO OXNMATIONS TWV ATOPWY, Twv Popiwv and ta
dtopa, TWV KPUOTAMNWV Kal EMOUEVWG OTIG XNUIKEG avTdPdoelq
Kal Ta BLOAOYIKA Qalvopeva.

AvtiBeta, Ta oupdvia cwuata €xouv OAKO opTio {00 pe TO
puNdév. ‘ETOl oL KIvAOELG Toug Tipoadlopifovtal amnd TIG BAPUTIKEG
duvduelg mou avartiooovtal PeETAagU Toug (ekdva 1.33).

‘EAZn UETOZU POPTICUEVOU KOI OUSETEPOU OCWHATOC

Me TN Bonbela tou vopou Ttou KouAdum urmopoUue va Kata-
vorjooupe yiati éva @optiopévo owpa €Akel éva oudétepo. Otav
MANoladoupe pa BeTIKA PopTIoUEVN YUAAVn pdfdo ot €va oudé-
TEPO MMAAAKL artd aloupvoxapto (eikéva 1.34), To PMAaAdkL nAe-
KTpiCetal pe enaywyn. H meploxr) g pndAag kovtd otn pdpdo
PopTiCeTal apvnTiKA Kal EAKeETAL ard auTry, eV N TEPLOXN HAkpPLd
and ™ pAPRdo PoprtifeTal BeTikA Kat anwbeital. Emedr) n pdpdog
BplokeTal MANCIECTEPA OTNV APVNTIKA QOPTIOUEVN TEeploxr] Tapd
oTtn OeTIKA QOPTIOUEVN, N EAKTIKY dUvaun eival peyahutepn and
TNV anwoTik Kal €EMOUEVwG To UMAaAdkl éAketal and tn pdRdo.

1.6 To nAekTpiké mnedio

MdBaue OTL n nAekTPIK dUvaun dpa amd anmdéoraon Xweig va
peooAaBel KATOLO0 UNKO HECO HETAEU TWV POPTIOUEVWV CWUATWV.
To B0 oupBaivel pe ™ payvnuky kat I Baputiky duvaun. O
Ayyhog ¢uolkdg MAkA ®apavtél (eikéva 1.35), ya va mepypd-
el TIg aMnAerudpdoelg Twv ocwpdtwv and andotaon, ernvonoe
v évvola Tou Tediou SUVAUEWV.

HAEKTPIKA Suvaun Kai nesio

H nAektpikr) duvaun dpa ard andotaon. Meta&u duo PopTl-
OUEVWV QVTIKEWEVWY avamtUooovtal NAEKTPIKEG JUVAUELG Xwpig
va peoolaBel kavéva UAIKS péco. MNa nmapddelyud, 0To XWPo Tou
elval kovtd ot oeaipa pag NAEKTPOOTATIKAG HNXavAg (CUoKeun
pe tn BoriBela Tng omolag UrMopoUupe va QoPTIoCOoUpE NAEKTPLKA
Ha opaipa) Van der Graaft p€pvoupe NAEKTPIKA EKKPEWT).

Otav n opaipa ™G unxavig kat Ta opapidla ota nAeKTPkA
EKKPEUN POPTIOTOUY, TOTE OTA 0PaAlPidla aokelTal nAekTPIkr duva-
Mn (eikdva 1.36).

2T0 XWpo YUpw amd €va QOPTIONEVO CWpa ackouvtal nAe-

()

! )]
(a) H agdptiom ogaipa dev aokel duvaun ota apdptiota ogaipldia. * Q ’ “
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KTPIKEG duvdpuelg. daivetalr &t 0 XWpPog yUpw amd kAbe PpopTL-
OMEVO OWHa amoktd tnv €ffg WWTTA: «Ze KABE (POPTIOUEVO
owua Tou TomoBeteltal oe autdv aokeltal NAEKTPIKY dUvauny.
Népe téTE OTL OTO XWPO UTdpXeEl NAEKTPIKG medio (eikdva 1.37).

levikd pla mepioX Tou XwWpou ovopdZetal nAekTpiké medio,
av ackoUvTal NAEKTPIKEG SUVANEIG Ot KAOE POPTIOHEVO CWHA
mou QpEpvoupe péca o’ auTth.

Me tnv elcaywyn g €vvolag Tou nAektplkoU mediou n Aokn-
on NG nAekTplkAg duvaung meptypdpetal wg dwadikacia duo
BnudTwv.

a. Nipw and kdbe Poptiopévo owua dnuoupyeital €va NAeKTPL-

K6 Tedio.

B. Ta @optiouéva oWPaTa aANAETIOPOUV HECW TWV NAEKTPIKWY
nediwv Tou dnpioupyouv.

Ma nopddetypa o nuprvag dnuoupyel YUpw Tou €va NAEKTPIKO
nedio ou aokel NAeKTPIKY dUvapn ota NAeKTPOVIa Tou atduou. AvTi-
oTolXa Ta NAEKTPOVIA dnoupyolv NAEKTPkO Tedio. To nAeKTPKd
nedio Twv nAektpoviwv ackel NAeKTPK) dUvaun OToV TIUPrva.

Mwg Ba darmoTwoouue av o€ Ula TEPLOXT) TOU XWEOU UMApPXEL
(n 6xY nAektpkd medio;

Apkel va ToMoBeTrioOUE OTNV TEPLOXT) AUTH €va UIKPO POopPTL-
OMEVO OWMa, Yla TIApAdelyla TO POPTIOUEVO OWUATIOO evdg nAe-
KTPIKOU €KKPEPOUQ). Av umdpxel NAeKTPIKO Tedio, TéTE OTO POp-
TIoOpEVO owpa Ba aoknBouv duvduelg Tou Ba To ekTpéPouv amnd
Vv apxlki B€on oopporiag Tou (eikéva 1.37).

Mepiypagdn tou NAEKTPIKOU nesiou

Mwg uropouue va neptypdyouue éva nAeKTplko medio;

‘Evag tpdmog eival péow NG NAEKTPIKNG dUvVaPng ToU aokel
ota goprtia nou PBpiokovtal p€oa ¢’ autd. To UELOVEKTNUA auTtou
Tou TPoTou elval o1t n duvaun autr eEaptdral and To PopETio.
‘Ooo peyaAUtepo elval To @opTio mou @€pvoupe o €va onueio
Tou mediou Té00 peyallUtepn eivat kat n dUvaun Tou aoKel TO
nedio 0’ autd. Av aMdEel To goptio, aldlel kal n duvaun. MNa
va QvTLeETWIiooupe To MPEORANUA autd, avalntoupe TPOTOUQ
eptyparig aveEdptntoug and To GopTio oTo orolo aokeltal 1
duvaun. ‘Evag nmpwtog Tpdmog eival n neptypadr) HEow TOU PEYE-
Boug mou Adyetal évraon Tou nAekTpikoU mediou. H évraon tou
nAekTplkoU medlou ouvdéetal e Tn dUvaun mou ackeital and to
nedio oe BeTikd NAekTplkd QopTio 1 C Kal TN oupBoAillouue pe
10 E (eikdéva 1.38).

— Mmnogeig va oxe@felc yiati ®otd ™) Aettovylior TV Pumv dnNULoveyovvToL
YO0 Tovg nhextowmd media;

— H %apdid eivar €vag ammd tovg onuoviirGteQovg wisg Tov avioamvov
owpatog. Koatd m Aertovpylo g dnuovoyeitar mhexntowmo medio. Ava-
Oiitnoe TnEooies YU’ avtd T0 NAEUTORG TTED(O %Ol VO TO OUVOETELS U
TO NAEXTOOXAQOLOYQAPN QL.

— Avaliitnoe xou dhheg tomowés eEetdoelg mov va oteiCovrar oty dnut-
ovylo Nhextor@y medimv amd didpooa avho®mva GQyavaL.

4

f’/ \
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Eikéva 1.37
[Upw and ™ poptiouévn opaipa dnuoupyeltat nAektpwkd nedio.
To nAektpwko medio aokel duvduels ota PopTiauéva oaipidia.
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Eixdva 1.38
M avanapdotaon tou nAektpikoU nediou eveg onuelakou pop-
tlou péow Twv Slavuoudtwy T duvaung kat e évtaong. Ta
urAe BEAN maptotdvouy v €vtaon kat Ta KOKkwa Tm Ouvaun.
To Uikog Twv SlavVUOUATWY MAPLOTAVEL TO UETPO TNG EVTAONG.

KA
Kai Bioloyia kai latpiki

30

P

/TN s
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[Upw and Toug &uploug opyaviopous dnutoupyouvtal NAEKTpIkd
niedla mou ogeidoviat ot Aettoupyla Twv puwy Ttoug. Ot Kap-
Xapleg dtabérouv KkUTTapa nAektpikd eualoBnta ta omoia Toug
dlvouv ™ duvardtra va evromifouv Ta BUuard Toug aviyveuo-

vTag ta noAu aoBevij media Toug.
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MINAKAZ 1.3
HAEKTPIKA MEAIA KAl Ol AYNAMEIZ NMOY AZKOYN
MnvA nAekToikoU mediou Advaun og N mou aokeiTal MnvA nhekTpikoU mediou Advaun og N mou aokeiTal
oe goprtio 1 C, N/C oe goprio 1 C, N/C

Evdoaotpikr| aktivoBohia 3:10°® H\akd pwg 10°
HAekTpiKG KoA@SIa oTiToU 10 Atpdogapa (karatyida) 10
Padlokipara 10" Mnxavii Van der Graaff 2:108
Kévtpo evdg dwpariou 3 0 aépag yivetal aywyluog 3108
Eowteplké Aaummpa ¢Boplopol 10 Tw\jvag mapaywyng aktivawv X 5:10°

30 cm ané nAeKTPKS POASL 15 Kuttapikr pepppavn 107

30 cm and oTeEPEOPWVIKO 90 Eowtepikd atdpou udpoydvou 610"

Aéapn Aéilep 102 Empdvela evog maAdpevou aotépa 10"
Atudopaipa (kahokatpia) 150 Erupdvela nuprjva oupaviou 2:10"

30 cm ané n\ekTpkn Koupépta 250

&=

Eikéva 1.39
Auvapikés ypauués Tou niektotkou mediou mou dnuioupyeltat and
éva onuetakd poptio (a) Betkd kat (B) apvntikd. Mapatipnoe
0Tt o SUVaUIKES YPaUUES Eekwvolv amd Ta Betikd poptia Kat
KkataArjyouv ota apvntikd. (y) Ot SUVAUIKES Yoauues elvat duva-
6V va atobnronomBouv e AemTeQ LETAEWTES KAWOTEG TOmoBe-
TNUEVES UEOQ OE KAOTOPEAALO.

HAEKTPIKEC SUVAUIKEC YPAUMUEC

H mepiypapry tou nAektplkoU medlou otnv elkdva 1.38 eival
dUokoAn kat duoxpnotn. O dapavtél (Faraday) elorfyaye €vav Tio
€UKOANO TPOTIO TEPLYPAPNHG TOU NAEKTPLIKoU Tediou, HECW TwV NAe-
KTPIKWV SUVAMIKWY YPAUUWY, O OTol0G XPNOULOTIOLETal aKON Kal

onuepa.

Méoa oto nhektpikd medio ehappd avrikeipeva, yla mapddety-
Ma AETTEG METAEWTEG KAWOTEG, dlatdooovral 0e YPAUPES Katd
T dlevBuvon Tng duvaung mou ackeltal mévw toug (eikdva 1.39y).
‘Orou CUYKeVTPWVOVTAlL TTEPLOOOTEPESG KAWOTEG, €KEl N NAEKTPIKN
Suvaun eival woxupdtepn Kal ot ypauuég eival nukvétepeg. Enel-
O autég ol ypauuég delxvouv tn dlevBuvon Kal To PETPO TNG
NAeKTPIKNAG dUvaung, TI§ ovoudloupe SUVAUIKEG YPAUHEG TOU NAe-
KTplkoU Tediou.

Qote, av yvwpiloupe T HOPPH TWV SUVAUIKWOV YPAUUWY, UIO-
poupe va nmpoadlopiooupe Tn dletBuvaon TG NAEKTPIKNG dUvaung.
Mapatnpwvtag emniong nMOoco TUKVEG 1} apalég elval ol SUVAULIKEG
YPAUUEG MrTopoUEe va eKTIUROOUNE TIO0O LloXupn 1 aobevrg eival
N nAekTPIKr duvapn. Emopévwg, yia va nmpoodlopicoupe TV nAe-
KTPlkA) duvaun, dev eival amapaitnto va yvwpiloupe amd Tolo
owpa 1 and mowa owpata ackeltat («nny€g tou mediou»). Apkel
va yvwpioupe Tn HOPPNH TwV SUVAMIKWV YPauuwy, dnAadn mola
elval n dlevBbuvor] Toug Kal Méoo TMUKVES eival (eikdva 1.39q, B).

2V ekéva 1.40 maploTdvovtal Ol SUVAUIKEG YPAUMUES TOU NAe-
KTplkoU mediou Tou dnpuioupyeital oto Xwpo HeTa&u duo avtiBe-
Ta QOPTIOUEVWY TIAPANNAWY HETAANIKWY TAaKwv. ‘Eva Tétolo
ouotnua ovopddetal emninedog nukvwtng. Mapatmpenote Ot e
e€alpeon Tnv meplox Twv AKPwV Ol JUVAUIKEG YpPaAuuég eival
eubeleg, mapdA\nAeg kal loanéyxouoeq. ‘Eva tétolo nedio €xel ota-
Bepr) €vtaom kat Aéue OtL elvar opoyevég. To opoyeveg medio
aokel TV (Ola duvaun oe €va NAEKTPIKG POPTIO Oe OmoLodNoTE
onuelo Tou Kal av TO TOTIOBETIOOULE.
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{ Eixéva 1.40
(@) Zxnuatkn avanapdotaon Twv SUVAUIKWY YPQUUWY ToU nAe-
Ktotkou mediou evog eminedou nukvw). (B) Awbnronoinon twv
SUVaUIKWY YOQUUWY TOU NAEKTOKOU medlou Erumedou mukvwrr
e ™ Bonfela Aemtwv peta Ewtwv KAWOTWY TOMOBETUEVWY O
Kaotopéato.

(B)
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HAEKTPIKR BwpdaKion

2V ekéva 1.41 maplotdvovtal ol SUVAUIKEG YPAUMES TOU NAe-
KTplkoU Tediou Tou dnpiloupyeltal oto Xwpeo PeTa&U uag QopTl-
ouévng TMAGKag Kat evdg avtiOeta QopTIoPEVOU PETAANIKOU KUAIV-
dpou. Mapatnpnrote Tl 0TO E0WTEPIKO TOU PETAAAIKOU KUAIvSpou
ol KAwOTEG dev dlatdooovtal, yeyovog mou onpuaivel 6Tt dev umdp-
Xel NAeKTPIKS Tedio. Autd oupBaivel YEVIKA OTO €0WTEPIKO TWV
aywywv. Aéue Ot ol aywyol BwPAKI{ouv TOV €0WTEPIKO TOUG

X®WPO anéd Ta NAEKTPIKA Med(a TOU UMAPXOUV OTOV EEWTEPIKS Eikova 1.41
, HAektpiky Bwpdkion
XwpEO. 2T0 €0WTEPIKG TOU LETAMIKOU KUAIVGPoU dev undpyel NAEKTOIKG
nedio.
\\ou(n’
=8 Kai Bioloyia

*-\

AUVAUIKES YPAUMES TOU NAekTpikoU mediou mou dnpuoupyeital ané dUo avtibeta goptia (KOKKWO Kat WrAe):
(0) ZuuBohr avarapdotaon.

(B) Awgbnromoinon ané peTafwtég KAWOTES 0e KAOTOPEAQLO.

(Y) Mepikd Twa mapdyouv €va TéTolo Medio WoTe MEOW QUTOU va avixveUouv KOVTIVA QuTIKe(ueva.

¢

(]
S ka kadbnuepivy {wn kai Texvoloyia

Kepauvog kar nAekTpik Owpdakion

To apd&wpa evég autokivrtou eival HETAMIKS. Emopévwg Bwpakilel To eow-
Teplkd Tou amnd Tta eEwTeplkd nAekTplkd media. ‘Etol étav €vag kepauvog
TIAATTEL TO AUTOKIVNTO, €V OTO €EWTEPIKO XWPO UTIAPXEL €va LOXUPOTATO NAe-
KTplké medio, oTo eowTeplkd dev undpxel medio, ondte ot emBdreq dev Kiv-
duvelouv.

SnéPpov nat oyediooe TV aviiotorylon Tov ouToxvijtov te ™V ewova 1.41.
EEnynoe avté mov ovufaivet.

Mrmogelsc va avagéoels dlies epaouoyés tng nlextoixis Owodxions,

||
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Eikdva 1.42
To goprtiouévo opaipidlo Ppioketat uéoa oto nAekToko medio
mou dntoupyeitat eTaly Twv MOAwV G NAEKTPOOTATIKIG UNXa-
viig Wimshurst. To opaipidio kwveltal kdtw and m dpdon me
nAEKTOIKIG SUvang.

Eixdva 1.43

[a va mAnotdooue 10 BeTikd Poptiouévo opalpidlo otV emi-
ong Betika poptiopévn opaipa, aokouue duvaun F, ion kat avti-
Betn ™ anwotkiq duvaung F, mou aokel n ogaipa oto opat-
pidto. (a) H duvaun F, napdyet épyo mou eivat (0o we tm duva-
WiKr nAektoukn evépyeta mou éxet o oapldlo ot 6éon A. (B)
Av 10 ogaipidio o TomoBetrioouue 0t ogaipa, T6te auEdvetal
10 QopTio ™G 0paipag kabwg Kat n duvaulkn TG evépyela.

HAEKTPIKO MEdiO KAl EVEPYEIQ

Oftoupe oe Asttoupyia pa nAektpootatikhy unxavry Wimshurst
(unxavy n ormoia mpounBelel NAekTPIKA QopTia) omdte oL duo
METAAAIKEG opaipeq (TOAoL) popTifovtal Kat n Ui arokTtd OeTiko
@opTio, evwd N ANAN apvnTikd. MANoldloupe To BETIKA POPTIOUE-
vo o@alpi(dlo evég NAEKTPIKOU EKKPEUOUG OTOV ETONG BETIKA pop-
TIOpEVO TOAO TNG unxaviig (eikéva 1.42). Mapatnpolpe OTL Kivel-
Tat and Tov éva MOAO TNG PNXAvng TPog Tov dAAo.

MNw¢ 6a umopouocaue va gpunveloouue QUTO TO PALVOUEVO XPN-
OlUOTTOLWVTAG TIG EVVOIEG TNG EVEPYELQG KAl TOU NAEKTPIKOU Ttediou;

MeTta&U twv dUo méAwv Tng pnxavriigc Wimshurst dnuioupyeitat
nAektpiké medio. To @opTiouévo oPalpidlo Tou ekkpepoUlq PBpi-
oketal pé€oa o’ autd. To nAektplkd medio aokel dUvaun oto Pop-
TIopévo o@aipidlo. To popTiouEvo opalpidlo Kiveltal. Emopévwg
AMOKTA KIVNTIKY eVEPYELQ.

MNvwpiCoupe duwg OtL n evépyela dev Tapdyetal ard To UNdEy,
aM\A petatpénetal and Tn Ua poper) otnv AAAn.

Ao rola Uop@r EVEPYELQS MPOEKUWE AOUTOV N KIVNTIKY EVEPYELA
ToU OQalpldiou;

ApoU 1O QOopPTIoNEVO opalpidlo Bpioketal HECA OTO NAEKTPLIKO
nedio, aokeltal 0’ autd nAektpikr) duvaun. Emopévwg €xel duva-
MIKY) evépyela Tou TNV ovopdloupe NAEKTPIKN dUVAUIKN evépyela.
Mowa eivat duwsg n mpoéAeuaon NG evépyelag tou aeaiptdiou;

Ag Buunboupe 6Tl yla va avuPwooule €va owpa oTo BAapuTl-
kK6 medio g yng, aokolpe duvaun. To €pyo autrg TG dUvaung
elval (0o pe TN duvaukn evépyela ToOU aMoKTd To owpa. Mapd-
pola, yla va TIANOLACOUE TO POPTIONEVO O¢alpidlo oTov duola
POPTIONEVO TIOAO TNG MPNXavrg, arnauteital va ackrjooupe duva-
pn. To épyo autng Tng duvaung eivat (0o pe TNV nAekTpLkr duva-
MIKA evépyela Tou amoktd To opalpidlo oe kdmolo onpeio Tou
nedlou (ewdva 1.43).

‘Eva @opTIonEvo WA dnuioupyel NAEKTPIKO Tedlo oTo XWPOo
mou To mepBAMeL. Ma va gopTiotel duwg To owua, Ba mpénel
va petagepBel 0’ autd oplopévn moadtmra nAekTplkoU PpopTiou.
Av Tpiyoupe €va praAdvi pe PAMWVO Upaopa, TOTE TO MUIMAAdvL
QopTiCetar apvnTikd AOyw TnNG HETaPoPAq nAektpoviwv amd To
Upaopa. Ta nAektpovia OUwG TIOU  PETAPEPOVTAL APXIKA OTO UMa-
ASVL aokoUv amwoTikeéG SUVALELG OTA vEéQ NAEKTPOVIA TIOU €PXO-
vTal va npootebolv ¢’ autd. MNa va unepviknbouv autég ol duvd-
MeLg, Ba mpénel va aoknBouv ata nAekTpdvia Kal eEWTEPIKEG duvd-
MELG, yia mapddelypa péow tng TPRNG. Méow Tou €pyou autwv
TV JdUVAUEWY TIPOOPEPETAL EVEPYELA OTA NAEKTPOVIA.

Tt ylvetar auti n evépyela;

AmoBnkeUeTal wG NAEKTPIKY) SUVAMUIKY] EVEPYEID OTO POPTIOUE-
VO oWpa 1 he AAN\a Adyla oTto nAekTplkd medio mou autd dnui-
oupyel.
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» Xpnoigomoinoe Kal eQPAPHOOCE TIG €VVOIEG TIOU EHABEG:
HAekTpikry dUvapn Kai NAEKTPIKO QOPTio
Na oxnuatioslq mPoTACElg XENOLIOTIOIWVTAG TIG E€VVOLEG: NAEKTPLOMEVO CWHA, NAEKTPIKY dUvapn, nAe-
KTPIKO EKKPEWUEG, NAEKTPIKO POPTIO.
Na meptypdyelg duo @atvoueva Tou mpokalouvtal and NAEKTPIOUEVA TWUATA.

Na oupmAnpwoelg Tiq AEEELG ToU Aelmouv amd TO TAPAKATW Keluevo €Tol WOTe Ol MPOTACELG TIOU TIPO-
KUTTTOUV va eival EMOTNUOVIKA 0pBEG:

a. Meta&U dUo QOPTIOUEVWV CWUATWY aoKeltal eiTe ........ dUvaun elte ........... duvaun. Ao @opTiouEva
owpara aAnAemidpolv Xxwpig va Bplokovral anapaitnta oe ........... METAEU Toug. H nAekTpikr) duva-
un dpa armgd ..........

B. ZIn @uUon eupavicovral dUo €idn POPTIOUEVWV CWHATWY, TA .ooeeoeveveeeeeanenes KAl TA .......... POPTIOUEVA.
AUO . popTiopéva owpata anwbdouvral, evw dUO ........... POPTIONEVA OWUATA EAKOVTAL.

2TIG TMOPAKATW EPWTNOELG VA KUKAWOELG TO YPAUUA TIOU avTloTOolel 0Tn owotr andvinon:
A. Ta dtoua eival nAekTplkd oudEtepa ylati aroteholvtal and (ooug aplOuolsg TPWTOVIwY KAl NAEKTPO-

viwv mou

a. dev €XOUV NAEKTPIKO POPTIO Y. €éxouv avtiBeta nAektplkd poptia

B. €xouv TO (B0 NAEKTPIKO PopTio 3. elvat A\ydtepa and ta verpovia
B. H @dption pe TR ertuyxdvetal pe petagopd

a. pévo mpwrtoviwv Y. Kal TpwTovinv Kat nAeKTpovinv

B. pévo nAektpoviwv 3. Mévo vetrpoviwv

. TpiBoupe oxupd pa pdRdo amd eBovitn pe €va PeTaEwtd 1 HAAMwo Ugacua. To goptio mou 6a
anoktioel n pdRdog eivat:
a. peplkd KouAéum (C) Y. MEPIKA ekaTOMMUPLOOTA Tou KouAdum (C)
B. pepkd x\ootd tou Kouhdum (C) O. Mepkd dloekatoppuplootd tou KouAdum (C)

Tpomol NAEKTPIONG Kal N HIKPOOKOTIKH €PUNVEia TOug

Na meptypdyelg dU0 NAeKTPIKA PalvOpeva Kal va Ta OUVOECELG e TOUG TPOMOUG NAEKTPLONG.

Mowa épyava ovoudlovrar nAektpookdma; Na meplypdyelg ta kUpla pépn amd Ta omnoia aroTeAeiral
€va NAEKTPOOKOTIIO HE KIvNTA GUAAQ.

Na oupmAnpwoelg Tiq AEEeLG ToU Aelmouv amd TO TAPAKATW Ke(UEVO €TOL WOTE Ol MPOTACELG TOU TIPO-
kUMTouv va eival emoTnUovikd opBEg:

a. Otav tpiBoupe dUO ............ OUJBETEPA OWHATA METAKIVOUVTAL wovveereererereenaiiienns and to €va oto AN\o
KAl TA OWUATA QOPTICOVIAL ..ooooeeeecenveeeieeenne Otav ayyi€oupe pe Eva .......oooooevvvivinieens owpa éva
NAEKTPIKA OUBETEPO CWHA, TOTE AUTO POPTITETAL HE ..ovvvvveveeveereeeeenee, eidog poptiou.

B. Otav éva uNiké @opTiCetal pe enagry oe OAn TOU TNV €KTAOT TO OVOUATOUME ....covvvveeeerviiieeanieans , EVQ
étav @optifeTal POVO TOTUKA TO OVOMACOUME ....eevveeeieeiinieeaneans To mAaoTikd kat To YUaAl eivat
............................... , VO TA METANNA VAL .ooooveeeeiciiieeieeees. O . ETUTPETIOUV. TNV
Kivnon Twv QOPTIONEVWY CWUATIOWY OTO E0WTEPIKO TOUG, EVI Ol ..vuvvvvvveereeveeieeeenieeans OxL.

2TIG TTAPAKATW EPWTNOELS VA KUKAWOELG TO YPAUUA TIOU avTloTolxel oTn owoTr aldvinon:
A. Tp(Boupe pa yudhivn pdpdo pe peTa&wtd Ugaoua. H pdBdog goptiletal BeTikd dioTL:
a. mpe PopTiopéva cwpatidla and Tnv artpdéopapa
B. peTapépbnkav mpwtdvia and To UPacpa otn PaRdo
Y. MeETaPEPONKAV nAekTpdvia and Tn pdRdo oto Upaoua
3. Ta nAekTpdvia ™G PARdouU petatpdnnkav AOyw NG TERNG o TpwTtdvia.
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10.

11.

12.

13.

14.

15.

B. AUo povwpéveg PETONMIKEG opaipeg €xouv gopTia 2 pC kat 3 uC avriotoixa. Tig pEpvoupne oe ema-
PN Kal TIG arMopAKPEUVOULE, TIPOCEXOVTAG VA TIAPANEVOUV NAEKTPIKA AMOUOVWUEVEG aTtd TO TEPIRAN-
Aov toug. Me Bdon tnv apxn dlatrPnong Tou NAEKTPIKOU (POPTIOU UETA TNV €MAPr] TOUG Ol OPaipeg
éxouv Qoptia avtioTolxa:

a. 2 puC kat 2 uC, B. 1 uC kat 4 pC, y. 5 uC kat 1 pC, 8. 3 puC kat 3 pC.

Ti evvooUpe pe T ¢ppdon: «To guvollkd goptio dlatnpeital otabepd»; Na XPNOUOMOIOEL] OXETIKA TIapa-

delyuara.

Tu evvooUpe pe T @pPAon: «To nAekTPKO PopTio eupavifetar oe kBAvta»; Na XPnolomooelg OXETIKA

napadelypara.

O NOpog Tou KouAdpum Kal To NAeKTPIKO TEdio

Na oupmAnpwoelg Tig AéEelg mou Asimouv amnd To MAPAKATW KE(UEVO €TOL WOTE Ol MPOTACELS TIOU TIPO-

KUTTTOUV va elval eMOTNUOVIKA 0pBEg:

a. Z0Pewva UE TO VOUO ToU KOUAOUTT TO HETPO TNG «ooveevveeeeee duvaung Tou TpokUTtTel and TV aA\n-
Aenidpaon dUO ONUEIOKWV POPTIWV EVAL ...oeeeerereene... TOU YIVOUEVOU TWV POPTIWV KAl avIloTpodpws
AVANOYO TOU ....coeeerveennnns NG MeTa&u Toug amdortaong. Ta dlaviopata TMou TMaploTAvouv TIG duvd-
pelg BplokovIal OTNV ..oeeeeeenneennne. TIOU Ta OUVOEEL.

B. Otav 0’ éva XWPEO ACKOUVTAL ......cc.eeeenneee. AEpE OTL OTO XWPO UTIAPXEL EVA ..oeovevievennens duvApewV.
MNipw and €va owpa mou €Xel NAEKTPIKO POPTIO UTIAPXEL «.ovvvvveeeanenne. nedio.

Y. Otav o’ éva medio ol duvaulkég YPauuég eival subeieg MapdAAnAeg kal loanéyxouoeg To medio €xel
..................... évtaon Kat Aéue OtL elval .............ooee.... 2TO EOWTEPIKO TWV AYWYWV Oev UTIAPXEL
..................... nedio. Aéue 6Tl ol aywyol ..................... TOV EOWTEPIKO TOUG XWPEO amd Ta NAEKTPIKA
nedia mou umdpyouv OTov €EWTEPIKO.

AUO BeTIKA QOPTIONEVEG oPaipeg TomoBeToUvtal o WA oplopévn andotaon PeTa&u Toug. Na Xapaktn-
ploelq pe X TIG MPOTACELG TWV OTO{WV TO TEPLEXOMEVO elval EMOTNMOVIKA 0P80 Kal pe A autég Tou TO
eplexouevd Toug eival emoTnuUovika Aaveaouévo.

a. Ot nAektplk€g duvduelg TIou agkouvtal PETAEU TwV OPalpWV eival amMwOTIKEG.

B. To p€rpo Tng duvaung mou ackel n MPWTn oeaipa otn deltepn eival (0o pe 10 pé€Tpo NG duva-
uNG TIoU aokel n deldtepn OV MEWTN.

Y. Otav au&iooupe tnv amdotaon PeTagl Twv opapwy, oL duvduelg augdvovral.

d. Otav pewooupe TNV andoTaon TWV oQAPWY OTo Kod, ol duvduelg teTpanAactdlovral.

€. Otav dmAactdooupe TIG AMOOTACEIC TWV OPALPWY, Ol SUVALELS TIapapévouv OTABEPEG.

ot. ‘Otav dimAacldooupe 10 GOPTIO TNG Mag ogaipag, ot duvduelg dumhactddoval.

C¢. Otav dmAaoctdooupe To Qoptio Kal Twv dUo apalpwyv, ol duvdpuelg teTpanAactdlovtal.

MNMAnoiaoe wa @opTiopévn pdRdo oe HkPd opalpidia and @eAlloN Tou eival apdptiota. Ta opalpidia

€\kovtal amnd T pdPdo. Mpoomndbnoe va epunveloelg To gawvépevo autd cuvdudlovtag: a) Tig dtn-

TEGQ TOU NAEKTPIKOU (opTiou, B) TO UNXaviopd NAEKTPLONG He emaywyn] Kat y) To vouo tou KouAdurm.

Me molwoug TPATouG UropoUpe va TEPLYPAYOUNE TO PavOpevo TNG AMnAemidpaong dU0 POPTIOUEVWV

owudTWY;

Moleg TMAnpopopieg urmopeiq va mdApelg yia €va nAekTplkd medio av yvwpilelg Tn HopPr] TWV SUVALKWY

TOU YPauuwv; Me molo tpdmo urmopelq va avtAioelg autég Tig TIANPOPOopIES;

EQAppooe TIG YVWOEIG OOU KAl YPAWE TEKMNPIWHEVEG ATIAVTHOEIG OTIC EPWTHOEIC TTOU aKOAouBouv:

HAekTpikry dUvapn Kai NAEKTPIKO QoPTio

Mwg propelq va kataokeudoelg éva nAEKTPIKO EKKPEWUES; Ze TL 6a oou XpPnolUeUTEl,

MNwg propeiq va dlamoTwoelg av n NAeKTPLKr duvaun eival da 1 dlapopeTik and In payvnrikr; Moo

elval To amnotéheoua NG €peuvag;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Méoca €(dn NAeKTPKWV QOPTIWV uMdpxouv Otn ¢uUon; Me mola emxelpripata Ba prnopouceqg va meloelg
Kdrowov yla Tnv opBdtnrta tng andvinong oou;

e Wa epnuepida dafBdlelg OtL €vag emOTHOVAG avakAAUPEe KATOO UAIKO TO omoio PeTd amd Tppn
€NKel Kal TIG dUo dlapopeTikég pdpdoug Tig ewkdvag 1.5. Mwg Ba oxoAialeq autr) Tnv avakoivwon;
Mou Baoiletal n METPNON TOU NAEKTPIKOU (POPTIOU TIOU E€XEL €va POPTIOUEVO TWUQ,

MNwg ovopdZovtal Ta dSlaPoPeETIKA £idN NAekTPIkWV PopTiwv; H ovoupacia ekppdlel KAMolo XapaKTnELoTL-
kO Tou nAekTpkoU @opTiou;

Mola eivalt n oxéon avdueoa oto NAEKTPIKO QOPTIO Twv MpwToviwv Kal Twv nAektpoviwv; Mati Ta dro-
Ma elval NAEKTPIKA oudETepq;

AlaBgTelg pia yudhvn pdBdo mou v €xelg gpoptioel pe peta&wtd Upaopa. MNwg Ba Bpelg av éva dyvw-
OTO QOPTIONEVO OWMa elval BeTikd 1} apvnTiK& QOPTIOUEVO;

Mowa eivat n povdda @optiou oto S.I.; Mwg cuvdéetal e To PopPTio evog nAekTpoviou;

Mwg oxetiCetal To NAEKTPIKO POPTIO €vOG CWHATOG HE TOV APLOUS TWV NAEKTPOVIWV TIOU PETAKIVIONKAV
andé 1§ Mpog auto;

Ta owpata A, B, I' kat A eival poptiopéva. To A éketal and 1o B, 10 B é\ketar and 1o I, eved ta M
kat A anwbouvtal peta&u toug. Av yvwpifoupe OTL To A elval BeTIKA POPTIONEVO, va BPelg TO €l00G nAe-
KTPIKOU (POPTIOU TWV UTIOAOMWY CWHATWV.

Tpomol NAEKTPIONG KAl N HIKPOOKOTIKH €PUNVEia TOug

O1 évwvoleg NAékTplon Kat eoépTion eival Tautdonueg 1) dlagopeTikEG; Na SlkaloAoyroelg TV andvinonm
oou.

‘Eva avtikelpevo goptiCetal apvnrikd. Mpoomdbnoe va epunveloelg autd To Qavouevo Bewpwvtag OTL

n @option opeiletal oe petakivnon nAektpoviwv. Me avdloyo Ttpdmo epuriveuce tn dadlkaocia pe Tnv
omoia amoktd BeTkd popTio.

TpiBelg peTta&l Toug dUo ocwuata A kat B omdte Ta owpara goptifovral. Tt Ba énpene va yvwpilelg yia
va TPoPRAEYELG TIOlO OWUA Ba aroKTroel BeTIKG Kal TIOl0 apvnTIKO QopTio;

Xpnowuoroinoe Tov mivaka 1.2 Tng ceAidag 17 kat Tpoodidploe 1o €(d0g ToU QOPTIOU TIOU ATIOKTA LA
YUdAwvn pdBdog av tnv tpidelg pe Upaoua and a) aupiavro kat B) petd&l; Na e&nynoelg To ouunepa-
oud oou.

Me uia mAaoTiky cakoUAa TP(BElg Wia PETAMIKY ogaipa. Alarmotwvelg ot n opaipa QopTiotnke BeTIKA.
Molo eival To €idog Tou NAeKTPIKOU POPTIOU TOU ATEKTNOE N 0akoUAA PeTd Tnv TPRY; Mwg epunvelelg
TO Qawvduevo auto;

AaBETelg dUo Bleq peTaMkEG ogaipeg. H pia €xel Betikd @optio +10 pC kat n AAAn eivalr oudgtepn.
Tig pépvelg oe emagr) peTta&U TOUG Kal OTn OUVEXElA TIG amopakpuvelg. a) Moo eivar To €idog Kat n
ToodTNTA NAEKTPIKOU PopTiou KABe opaipag petd v emapr Toug; B) Na dikaloAoyroelg Tnv andvin-
on oou.

Me éva apvnTikd QopTIouévo avTikelpevo ayyilelg To dioko evdg nAektpookoriou. Tt Ba mapatnperoelg
ota QUN\a Tou nAektpookortiou; Mwg €&nyeic autd mou cupBaivel;

MNMANoldielg oto otéAeX0q evOG NAEKTPOOKOTTOU, XWPIG VA TO OKOUUTOELG, Ula BETIKA PpopTIoNEVN PARdO0.
Mapatnpeig 6Tt Ta GUANa TOou nAekTpooKoTiiou avoiyouv. Mpoomddnoe va epunveldoelg autd To Pawvo-
pevo. Tu Ba mapatnpouoeg otnv mepimtwon mou n PARd0G rTav apvnTikd optiopévn; EERynog To.
2Uvdeoe TO UETANIKO S{oKO evOG NAEKTPOOKOTIOU e TO €5apog UETW evOg oUPUATOG Kal TMAnoiaoe oto
dloko pla apvnTikd gopTiouévn apaipa. Tt Ba mapatneEroelg kal mwe To €&nyelg; Ti 6a ouuBel av aro-
Makpuvelg T opaipa a) pe to olppa ouvdedeuévo; B) apol amoouvdéaelg To aUppa amnd To NAEKTPO-
okomo; EERynog to. Me Bdon to mapandvw melpapa uropeiq va ouumepdvelg av évag aywyog eivat
duvatdv va QoptioTel pe enaywyn n Oxy

Mia @opTiopévn XTéva €AKEL UIKPA Koppdtia xapti 1 wa Aerrtr) eAERa vepou. Na epunveloelg ta dUo
pawvépeva eronuaivovtag Tig ouoldTNTEG TOUG.



OYZIKH " TYMNAZIOY

22,

23.

24.

25,

26.

27.

28.

TpiBelg éva prmaldvt pe pdAAvo Ugpaopa kat to MANnolddelg oe éva toixo. Mapartnpeeiq 6Tt To praAdvi
apPXIKA KOAGeL oTov Toixo, aA\d petd and Alyo méptel. EEfynoe pe Bdon toug Tpdmoug nAEKTPLONG OAN
™ Jdladkaocia.

‘Evag ¢ormtiig oto gpyaotrplo Tng Bloloyiag toxupiotnke ot «To @optio evég popTIopEvou popiou
WETA and ustpnon mposékude OTL eivatl 4:10"° C». Mniopeic va amodelEeic dTt n mEdTaon auth Sev UIo-
pel va eivar aAnong;

Me Bdon to yeyovdg 6Tl n OPTION TwV CWUATWY opelleTal ge PeTakivnon nAektpoviov nwg Ba epun-
veuoelg a) T datipnon kat B) v KBAvTtwon Tou nAektplkou ¢popTiou;

O No6pog Tou KouAdum kai To NAEKTPIKG TEdio

Me moto tpdmo pnopeiq va cuumepdvelg av o’ €va xwpo uttdpxel nAekTplkd medio dtav dlabetelg €va

NAEKTPLKO EKKPEUEG TOU Omolou TO oPalpidlo eival NAEKTPIKA POPTIOUEVO;

Na oxedldoelg MoloTIKA TIG SUVAUIKEG YPAUMES TOU NAEKTPIKOU Tediou Tou dnUIOUPYEITAL OTO XWPEO WETA-

EU dUo avtibeta QOPTIOUEVWV TIAPANANAWY UETAANKWY TIAGKWV.

210 nAektpikdé TEdio TIou dnuioupyeital YUpw ard €va PoPTIoUEVO owMa amobnkeletal evépyela. MNMoiwa

elval n mpoé\euon autrig NG EVEPYELAG;

®épvelg o emapry To oPalP(dlo evAG NAEKTPIKOU €KKPEUOUG e Tov €va TOAo uiag unxavrig Wimshurst

(elkdva 1.42). Mapatpeic 6t To opapidlo Kiveitar and Tov éva moAo Tng unxavig otov dAlho. lMoleg

and TIq napakdtw mpotdoelg eival cwotég; Na TEKUNPLWOELG TNV EMAOYY] COU.

a. To opapidlo eivar poptiopévo Kat Bploketal p€oa oto NAEKTPIKO Tedio mou €xel dnuoupynBel peta-
EU Twv MOAWV TNG MUNXavng.

B. H nAeKTpIKr] SUVAUIKY] eVEPYELD TOU OGAIPIDIOU UETATPEMETAL O KIVNTIKY.

Y. To opaipidlo kiveltal ylati mdvw tou aokeltal To BApog Tou Kat n dUvaun amd TOo VAPA TOU EKKPE-
poug (Tdon Tou VAUATOG).

d. H nAektpikny duvapikn evépyela tou opaipldiou eival (on pe to €pyo TG dUvaung mou acKeital oto
opatpidlo yla va mAnotdoel otov OpoLa POPTIOHEVO TIONO TNG MNXAvAG.

ONON.GWAKSO

O NO6pog Tou KOUASHM Kal TO NAEKTPIKO TEdiO

AUo petalikég opaipeg A kat B eival poptiopéveg pe goptia —1 uC kat +4 pC avriotowxa. Ta kévipa
Toug Bpiokovral oe andotaon 2 m. Na unoloyioelg kat va oxedldoelg (oe kowd oxfiua) tn dUvaun mou
aokel n pla opaipa otnv AAn. Mnopeig va ouvdéoelg autd Tou oxediaoeq e Tov TPito vouo tou Neu-
Twva Tou JIBAXTNKEG OtV Tiponyouuevn TA&n;

Ta kévipa dU0 UKPWV POPTIOUEVWY OPalpwV améxouv 24 cm. Ol opaipeg éNkovrtal e dUvaun g oroi-
ag to UETpo eivat 0,036 N. Ze méon andotaon MPEMEL va ToroBetnBolv ol opaipeg wote 1 dUvaun pe
Tnv omoia €Akovrat va yivet 0,004 N;

Mikpr} XaAkwvn ogaipa éxel poptio +3,2 uC. H xdAkivn opaipa anwbel pia emiong QopTiouévn odnpévia
opaipa pe duvaun petpou 6,4 N. Méoa nhektpdvia mpenel va petagepBolv and tn XAAKvn opaipa wote
n duvaun va yivel 3,2 N;
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Ol NAeKTPLIKEG DSUVANELS TWV CWUATWY TEPLYPAPovTal e TNV €vvola Tou NAEKTPIKoU (opTiou.

Ot nAektpik€q duvdpelg eival eite eAKTIKEG elTe AMWOTIKEG. TN (UOMN UNdpYouv Povo dUo €idn nAektpl-
KWV QopTiwv: To BeTIKS Kal To apvnTikd. Ta duola popTIouEva owuata anwboulvtal Jetagl Toug, eved Ta
avtibeta €Akovtal.

Ta dropa amoteAoUvral and Tov Tuprva kKat and nAekTpovia. XTov Tuprjva undpxouv mpwtdvia Ta orola
€xouv BeTikd QopTio. To nAekTpdVIo €xel ApvNTIKO QOoPTIO (Tou PETPOU e Tou TpwToviou. To BeTIKA pop-
TIOUEVO OWUA EXEL ENNELUMA NAEKTPOVIWY, EVW TO APVNTIKA QOPTIOUEVO OWUA TEP(OTELA. ZTO NAEKTPIKA
OUBETEPO OWHA O APBPOG Twv TPWTOVIWV ooUTal Ue TOV aplOud Twv NAEKTPOVIWV.

Ta ocwpara nAektpiCovral pe TPelg TPOMoUG: TPLRN, enagr], enaywyr. Oco meploagdtepa nAektpovia TPo-
otebolv 1 apaipebolv amnd €va oudETEPO OWUA TOOO TIEPLOTOTEPO POPTIO AEUE OTL QUTO ATOKTA.

2e KdBe @uaolkn dladikacia To ouvolhikd NAekTPIKO QopTio dlatnpeital otadepd.

To nAekTPIKd PopPTiO KABE owuatog eupavifeTal TAVIOTE WG MOAATAACLO TOU OTOLXELWDOUG POPTIOU TOU
mpwtoviou 1) Tou nAekTpoviou.

H nAektpikr} dUvaun mou aokeital HeTa&U dUO ONUELAKWY POPTILV EXEL HETPO TIOU eival avAAoyo TOU YLVO-
UEvOu TwV GOoPTIWV KAl avTIoTPOPWS AVAAOYO TOU TETPAYWVOU TNG HETAEU Toug amdoTaong.

Mia Teploxr] Tou XWpPou ovoudletal NAeKTPIKS Tedio, av aokouvtal NAEKTPIKEG SuVApElS o KABe QoPTI-
OMEVO OWMA TIOU PEPVOUME PECA O AQUTAV. To NAEKTPIKO TEd(0 TEPLYPAPETAL UE TIG DUVAUIKEG YPAUMEG.
Kd&be ¢popTiopévo owuatidlo mou Bpioketal péoa oe NAEKTPIKO Ted(o €xel DUVALKY EVEPYELQ.

BAZIKOI OPOI
HAekTpikr] duvaun HAEkTpLON pe emaon) HAékTplon pe enaywyn
HAektplkd optio Mpowtdévio HAektpliké medio
HAekTplopévo owpa HAekTpdvio AUVAUIKEG YPAUUEG
®OPTIOUEVO TWMA 16v HAekTpikry duvauikn evépyela
HAéktplon e TPIRN EAelBepa nAekTpdvia
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KE®AAAIO 2

HAEKTPIKO PEYMA

HAEKTPIKO PEYMA KAI ZYTXPONOZ MOAITIZMOZ

JUOKEUEG OTIWG O NAEKTPIKOG AQUITINPAG, O NAEKTPIKOG QVELL-
oTNPAg, O nNAEKTPIKOG Bepuooipwvag, To nAekTplkd Yuyeio, n
TNAESPAOT, O NAEKTPOVIKOG UTIOAOYLOTNG, TO NAEKTPIKO TPEVO, TO
PWTOTUTIKG UNXAVNUA, O NAEKTPOUAYVNTIKOG Yepavog €xouv €va
KOG XAPAKTNPLOTIKS: Yla va AEITOUPYHOoUV, TIPETEL va TIq dlap-
pEel NAeKTPIKS pelua (eikéva 2.1).

Tt evwoouue SUWG HE TOV PO NAEKTPIKS peuua;

Me tnv eumelpia pag dlAMOTWVOULE OTL TO NAEKTPIKO pelua
elvatr n kown awtia Aertoupyiag piag moAU peydAng katnyopiag
OUOKEUWV TIOU XPnotorolouvTal oty kabnuepwvry pag .

Ot guaikol avalnTwvtag TV epunveia GAwv Twv Gavopevov Ta
omoia mpokalouvtal amd To NAEKTPIKS pelpa odnynbnkav otov
MIKPOKOOMO Kal Tn dopr TnG UANG. Zuvedeoav TO NAEKTPLKO PeU-
Ma pE TIG BepeNWDELS €VVOlEG TOU NAEKTPLOUOU: TO POPTIO Kal TO
NAEKTPIKO Ted(0. To NAEKTPIKO PeUPA Kal TA ATIOTEAECUATA TOU
neptypdpovral Kal gpunvedovtal and tnv Kivnon @opTIouévwy
owpatdiwy péoa oe nAekTplkd media.

2.1 To nhekTpiké pelpa

‘Exoupe 11dn del 1L ol dldpopol Tpdmol NAEKTPLONG €PUNVeEUO-
vtat pe Bdon v kivnon nAektpoviwv. Xtn cuvéxela Ba dlepeu-
viijcoupe edv elval duvarr n kivnon Twv nAekTpoviwv 1| yevikote-
pa POPTIONEVWY CwUATOiwv O oplouévn Katelbuvon peoa ota
UAIKA owparta.

AYWYOI, HOVWTEC KAl NAEKTPIKO peuld

2Uuv3Eoupe TO éva AKPOo TAQOTIKOU VAHATOG e TO OTEAEXOG eVOG
NAeKTpoOKoTiioU Kal ayyifoupe To AAO AKPO e [ia apvnTikd gpop-
TIopEVN ogaipa. Ta QUANA TOU NAEKTPOOKOTIHOU WEVOUV KAELOTA
(elkdva 2.2). AvtikaBlotoUpe TO VAPA e €va PETAAAIKO oUpua Kat
enavahapBdvoupe to mponyouuevo melpaua. Ta eUANA Tou nAe-
KTpookortiou avoiyouv (ewéva 2.3).

Marti oupPBaivet autd; Ta nAektpdvia and Tn oeaipa Kivouvral
péoa oto oUpua Kat pBAvouv OTO NAEKTPOOKOTIO. TO NAEKTPO-

Eikéva 2.1
[ta va Aetroupyrioouv ot NAEKTOIKEG OUOKEUES, MPEMeL va Ti§
Slappéet NAeKTOIKG pedua.

Eikéva 2.2
AyyiCouue 0 dKpo ToU MAQOTIKOU VIHUQTOS e Ha apvnTikd pop-
Touévn ogaipa: 1@ pUMa Tou nAektpookomiou Evouv KAELOTd.

Eixova 2.3
AyyiCouue t0 dKkpo TOU OUpUATOS Ue Wa apvntikd POPTIOUEVN
ogaipa: T PUAQa Tou NAEKTPOOKoMioU anwBouvtal Kat avolyouv.
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=uAD
MovisTEg Fuakii
ANaaTiyo

Eikdva 2.4
H eukoAia kivnong twv nAektpoviwy auédvetal and Toug Hovw-
TEC MPOG TOUG AyWYoUs.

Eikdva 2.5
Meta&U tou BetikoU kat Tou apviTikoU mAOU kdBe nAeKTOIKIG
mmyng dnuoupyeitat nAekTokd medlo.

Eixva 2.6
O uikpokoauog evag petTaikol aywyou
a) Ta Betikd dvta Kvouvtal Tuyala yUpw amo OUYKEKOUEVEG
Béoelg. Ta eAeUbepa nAektpdvia kivolvtal emiong tuxaia oe
6ho 10 Xwpo Tou petaMou. B) Otav undpxet nAektotkd medlo,
Ta ekeUBepa nAektpovia ekteAouv mpooavatoAouévn Kivnon.

oKomo popTtifeTal Kal Ta GUANa Tou avoiyouv. AvtiBeta péoa oto
TMAAOTIKG dev Kivouvtal nAektpdvia. Ovopdloupe nAeKTpIKS pel-
Ha TNV mPooavaTtoAIoPévn Kivnon TwWV NAEKTPOVIWV 1} YEVIKO-
TEPA TWV POPTIOHEVWV CWHATISIWV.

levikd o’ évav aywyd eivar duvartdv va dnuioupynbel mpooava-
TOMOPEVN kivnom, dnAadn kivnon mPOG A OUYKEKPLUEVN Kateu-
Buvon @opTiopévay cwuatdiny, evw KATL TéTolo dev oupBaivel
OTOUG MOVWTEG. 2TOUG METAMNIKOUG aywyoug Ta CwUaTidla Tou ekTe-
Aouv Tnv mpooavatoAlopévn kivnon eival Ta eAelBepa nAekTpOVIA.
Népe 1éTE OTL NAekTPIKO pelpa dlappeel Tov aywyo.

Ta nAektpdvia dev Kivouvtal Ye Tnv Bla eukoAia oe é\oug Toug
aywyoug, yla napddelypa, o éva XAaAkivo olppa KivoUvtal EUKO-
Aotepa art’ 6,1t 0" €va owepévio olpua Blwv dlaotdoswy. Aéue
OTL 0 XaAkdg elval kKaAUtepog aywyog amnd 1o oidnpo. ZInv npay-
MaTIKOTNTA aKOPA KAl HECA OTOUG HOVWTEG TA NAEKTPOVIA Kvou-
vtal aAAd pe oAU peyaAUtepn SduokoAia ar’ éon otoug aywyouq
(elkdva 2.4). To yeyovog autd opeiletal oto OTL Ol HovwTEG dla-
B€touv eldxiota ehelBepa nAektpdvia.

Oplopéva UNIKG, Onwg yla mapddelypa To TUpITio Kal To yep-
MAvio, KATw amnd oploUEVEG OUVONKEG ouumeplpgépovTal AANOTE
wq aywyol kat dA\oTe WG HOVWTEG. AUTA TA UAKA Ta ovoudlou-
Me nuaywyoug.

HAEKTPIKA nnyn KAl NAEKTPIKO peuld

MG dnutoupyeital nAEKTPIKG pedua o€ éva UETAAAKO aywyo;
HAekTplkd pedpa prnopoupe eUKOAA va TIPOKAAECOUME [e TN Bon-
Bela wag pnatapiag. MNa va KATavorjooupe TwG UnMopoUle va To
eTUTUXOUE, OG MEAETACOUNE TIPOOEKTIKA [ia prtatapia.

2e K&Be nAekTpik TNyR umdpxouv dUo avtiBeTa NAEKTPLOUE-
VEG TIEPLOXEG TIQ oroieq ovoudloupe NAEKTPIKOUG TTOAOUG. Zuv-
d€oupe KABe TMOAO MIOG LOXUPNG NAEKTPIKAG TNYNAG ME MLa HETAA-
AKA TAGKQ Kal PETAEU Twv TIAAKWV TOTIOBeTOUUE €va NAEKTPIKO
ekkpePéG. Mapatnpoupe 6Tl To oPalpidlo Tou armokAivel (elkdva
2.5). Alarotwvoupe OTL JETAEU Twv MOAWY NG NAEKTPIKAG TNYNIS
dnuioupyeltal nAektpikd medio.

Tt oupBaivel 0To E0WTEPIKO UETAAIKOU OoUPUATOG OTAV QUTO OUV-
debel ue ua urarapia;

MN'vwploape oto TPonyoUpevo KEPAAALO OTL OTO E0WTEPIKO €VOQ
peTaAlikoU aywyoU umdpyxouv BeTikd ovta kat eAedBepa nAekTpo-
via. Ta ekelBepa nAektpdvia Kivouvtal Tuxaia mpog Kdbe kateu-
Buvon, evw Ta Wvta nd\ovtal yUpw ard kaboplopeveg BETELG.

Zuvdéoupe Toug dUo méAoug uag uratapiag pe olupua. Téte
OTO £0WTEPIKG TOU OUPHATOG SNMIOUPYEITAI NAEKTPIKO TEDIO,
ondTe oTa eAeUBePa NAEKTPOVIA TOU AOKEITAI NAEKTPIKY dUva-
pUn. H kivnory toug mpooavatoAiletar and v kateubuvon NG
duvaung. ‘Etol autd kivouvtal and Tov apvnTikd Tpog To BeTIkd
MOAO KAl OTO WETANIKGO aywyd eugaviletal mpooavatoAlouévn
Kivnon nAektpoviwv, dnAadn nAekTplkd pelua (eikdva 2.6). H umna-
Tapia eival pa nAekTpiky mmyn.
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‘Evtaoon tou NAEKTPIKOU PEULATOC

2uvdgéelg dladoxikd éva Aaumtripa Je pia kawvoupyla pratapia
KAl a akpBwg (dta aAAd MOAUKALPLOUEVT. ZTNV TIPWTN TePmTwon
o Aapntipag ewTtoBoAel TMOAU Tio €vtova art’ 6,1t otn delTepn.
Aépe OTL oV TPWTN TeplmTwon oxupdTePo pelua dlappéel To
Aaurtrpa. Ztn deutepn GwtoRoAel apudpd kat Aéue OTL aobevé-
OTEPO NAEKTPIKO pelpa dlappéel To AQUITIhPaA.

Mwe duwsg Ba uropouoaue va mpoodloploouue av &vag aywyog
dlappéetal and OXUPOTEPO 1} AOBEVEDTEPO NAEKTPIKG pedua o€
oxéon ue kdrotov dAAo;

‘Onwg eidape, 1o nhektplkd pedua eival n MPooavaToNOUEV Kivn-
on TWV NAEKTPOVIWY KATA UAKOG TWV PETAANKWY aywywv. ZUvOEg-
oupe To Mdoo loxupd 1| acbevég eival To nAektplkd pelpa Tou
dlappéel To Aaurmpa e Tov apBud Ttwv nAekTpoviwv Tou dEp-
xovtal arnd ua datour) Tou oUpuatdg Tou Otn povdda Tou Xpod-
vou. Mw¢ Ba uropouoaue SUwWS va UETPHOOUUE TOV aptbud Twv nAe-
KTpoviwv rou diEpxovral and To AQUITTPa O OPLOUEVO XPOVO;

Avt{ va petpriooupe Tov apBud Twv nAektpoviwv, apkel va
METPr)O0UUE TO OANKS (OPTIO TIOU HETAPEPOUV KABWG Kivouvtal
Katd prkog evdg aywyou. ‘Oco meploodtepa nAektpovia SEpXo-
vtal and pia kdbetn datoury (i amAd datour)) Tou aywyou oe
0opLoUEVO XPOvo, TOoO TeploadTePo popTio Ba mepvdel and autnv
Kal T000 LoXupdTtePOo Ba elval To NAeKTPKS pelua (ekéva 2.7).

OpiCoupe TNV évraon (I) Tou nAekTpiKOU peUPATOG TTOU diap-
péel évav aywyo wg To QopTio (q) mou diEpxeTal amdé pia dia-
TOUl TOU aywyoU o Xpoviké didotnpa (t) mMpog TO XPOVIKO
diaoTnua.

2 yAwooa twv pabnuatikwy n napandvw oxéon ypdeerar wg
e&ng:

(2.1)

Eikéva 2.7
HAekTpikd pedpa Siappéel Tov aywyo
Mia 6éoun and apvitikd poptia diépxovrat and v kabetn dia-
Toun A Tou aywyou. Ze Xpoviko dldaotnua t and tm dlatour dtép-

XETaL OUVOAKG PopTio q.

olkn
&

kal kabnuepivly {wn kai Texvoloyia

loxupd pelpara

vOueva TPOKAAEL.

Movdaéa tn¢ Evtaong ToU NAEKTPIKOU PEULATOC

210 Alebvég ZUotnua Movddwyv n évtaon Tou nAekTplkou peu-
patog eival BgpeAideg p€yeBog Kal povdda pétpnong g sival
T0 1 Ampere (1 A) (Apmép).

‘Ooo peyalltepn eival n évraon tou peluatog TOOO evTOvOTEPA Pal-

loxupd pelpata xpnolorololvtal oToug NAEKTPIKOUG (poupvouqg yid
TAEN SUOTNKTWV UAIKWV, OTOUG MEYAANG LoXUOG NAEKTPIKOUG KIVNTNPEG
Yyl TNV TPAYMATONonon KAMowy XNUKOV avtidpdoewy o Blopnyavi-
K KA{LoKa, émwg oupBaivel oTnv TIapaywyr] Tou AAOUMWVIOU K.ATL.

O kepauvog eival Tapddetypua QuOkoU Qavouévou kKatd tn Sldpkela
Tou omofou avarrtiooovtal oAU LoXUPd NAEKTPIKE pelpata, MIKPNG
OUwG XPOVIKAG JIAPKELAG.
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Eikéva 2.8
Avdloya pe T0 uéyebog e évtaong Tou nAeKTpIkoU PeUatog
1ou BéAouue va LETONOOUKE Kat TNV akpiBela e LETonang mou
€eMBuUoULE XONOIWOMOLOUKE Kat Tov KatdMnAo TUro aumepdue-
TP0U.

Eikéva 2.9
To QUMEPGUETPO OUVOEETAL OE OElpd e TO aywyd (Aaumtripa)
0to orolo 6éAouue va UETPNOOULE TNV €VTaon TOU PEUuAtos.

mpayuaniki gopd
NAEKTp. pedpaTog
-

#
oupfankn popa
MALKTD. pEORGTOS

Eikdva 2.10
Mpayuatikn kat oupBatik popd nAEkTIKOU PEUUATO.

H oxéon mou ouvdéel T0 1 A pe TN povada Tou NAeKTPlKoU
@optiou 1 C dnwg mpokurrel and v (1) eivat:

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

‘Eva Coulomb eival to ¢poptio mou diEpxetal kdBe deutepdie-
mto and pa dlatoury evog aywyou Tou dlappéetal and nAEKTPL-
KO peupa €vtaong 1 Ampere.

2& NAeKTPOVIKEG dlatdEelg Tou dlappéovtal and PEUUATA UKPENG
€VTaonG wg MovAadeg UETPNONG TNG €vTaong Tou NAEKTPIKOU peu-
HaTog XpnotoroloUpe urtortoAanAdola Tou aunép Onwg To Jlla-
urép (1 mA=103 A) kat To pkpoaurép (1 WA=10° A). MNa peuv-
pata peydAng €vtaong xenotuomnoloupe TIOANAMAAGOLa TOU QUTEp,
TLX. TO KAoaumép (1 kA=10% A).

Ta dpyava mou XENOLUOToLloUUE Yia va HETPAUE TNV €viaon Tou
NAEKTPIKOU peluatog ovopdlovtal apmepoueTpa (ekéva 2.8).
Kd&Be aumepduetpo €xel dUO AKPOJEKTEG ME TOUG OTOIOUG Ouv-
déetal pe TNV pnatapia kat Toug aywyoug.

MNa va PeTpriooune TNV €vtaon Tou NAEKTPIKOU PeUPATOG TIOU
Sépxetal and évav aywyod, apeBANNOULE TO AUMEPOPETPO, £TOL
WOTE TO TPOG METPNON peupa va JENBeL péoa and autd (elko-
va 2.9). Autég o Tpdnog ouvdeong Tou opydvou Aéyetal ouvde-
on og oeipd. Ta olyxpova aumnePOPETPa eival eVOWUATWUEVA O
épyava ToAanAig xeriong mou ovopdZovtal moAupeTpa. Me to
TIOAUMETPO propoUpe va HETPAPE Kal AANa PeYEDn, Onwg mnAe-
KTPIKY) Tdomn Kat avtiotaon.

H ¢opd tou NAEKTPIKOU PEULATOC

Ynidpxouv aunepduUeTpa mou éxouv To 0 oTo péoo TNG KA{Ua-
Kag (ewodva 2.9). Xuvdéoupe éva TETOIO aUMeEPOUETPO O Eva
KUKAwpa. H Behdva amokAivel Tipog kdarmola kateubuvon. Av avtl-
otpéPoupe Toug éAoug TG TNYNG, N BeAdva amokAivel pog Tnv
avTiBetn katelBuvon. To NAEKTPIKO pelpa €xel OpLOUEVN popd.
Kd&be @opd n amdkhion tng BeAdvag deixvel T popd Tou peu-
patoq. M1wg ouvdéetal autr n Qopd ue T Popd NG nMPEOoAvVaATo-
AMOuévng Kivnong Twv QopTIOUEVWY TwUATISIWY;

MvwpiCoupe 6TL Ta POva QOPTIOUEVA CWUATISIA TIou uropouv
va KivnBouv elelBepa kal Tpog kABe KateUBuvorn OTO €0WTEPL-
KO TwV METANKWY aywywv elval ta eAeUBepa nAektpdvia. Emet-
O Ta nAektpodvia eival apvnTikd QopTiouéva, Ba kivouvtal amd
ToV apvnTikd TPog 1o BeTikd TOAO Tng unatapiag. H gopd kivn-
ong Twv nAektpoviwv ¢’ €va PeETaAkS aywyd eival n mpaypatt-
Kl ¢opd Tou NAeKTpIKOU PEUNATOG.

QoT1d00, av 0TO €0WTEPIKO TWV AYWYWV Kivouvtav BeTikd pop-
TIopéva owpatida, n kivnon toug Ba rtav and 1o BeTIKG TIOAO
g mNyng mpog Tov apvntikd. ‘Exel emkpatroel, yla LoTopikouq
Adyoug, va Bewpoupe 6Tl 1 popd Tou NAEKTPIKOU PeUPATOG TAU-
TiCeTtal pe ™ QOPA KIivnoNng PAVIACTIKWV OETIKWV POPTIWV Tou
KivoUvTal Katd pAKOG Twv aywywv. H ¢opd kivnong twv BeTIKWV
QopTiwv ¢’ évav aywyd ovopdletal cuppBaTtik opd Tou nAe-
KTPIKOU peupatog (ekéva 2.10).
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AMoteNgouata ToUu NAEKTPIKOU PEULIATOC

To nAekTplkd pelpa eivat n Kown artia MOAWY PAVOUEVWY KAl
0’ autd ompiletal n Aertoupyia dekAdWV CUCKEUWV TIOU XPNOL-
porolodpe otnv kabnuepvry pag {wr. Mmopoulpe va katatd&ou-
Me Ta (awvopeva ToU TIPOKAAE( TO nAeKTPlKO pelpa OTIG ako-
AouBeg katnyopleg.

— Oeppikd amoteAéopata: To NAeKTPIKO pelpa TPOoKaAel Tn B€p-
gjavon Twv owpdtwv Ta omnoia dlappé€el. ZUOKEUEGQ TIOU AEL-
Toupyouv pe Bdon ta Bepuikd anoTeAéopata Tou NAEKTPIKOU
peuuarog eival o Bepupoaipwvag, n NAekTplkr Kouliva, ol Bep-
HOOUCOWPEUTEG.

— HAekTpopayvnmikd amoteAéopara: Ot aywyol Toug ormoioug
Slappéel NAeKTPlkd pelpa dnuioupyolv YUpw TOUG HAYVNTIKA
nedla. ‘Etol prmopouv kat aAAnAetidpouv e oldepévia UAIKAG,
MayviTeg 1 Kal PETAEU TOUG, AOKWVTAG MAYVNTIKEG SUVALELS.
2TA NAEKTPOMAYVNTIKA (aivdpeva otnpiletal n Asttoupyia Twv
NAEKTPOUAYVNTIKWY YEPAVWY, Ol QUTOMATOL JLAKOTITEG, Ol KEPA-
AEG eyypaAPNIq NXOU Kal €lkOvag, kKabwg Kal n kivnon twv TpE-
VOV HayvNnTIKNAG aviywong KA. 2ta dla gawvdueva otnpiletal
1 KATAOKEUN TWV NAEKTPOKIVNTIPWY, € TOUG OToloug Kivouvtal
Ta nAekTplkd TPEVA Kal Aewpopeia, Asttoupyolv Ta NAEKTPIKA
Yuyela, o ekkvnTAG (MICa) TOU QUTOKIVATOU K.ATL.

— Xnuika amoteAéopara: Otav nAektpikd pelpa SiEpxetat dia-
MEOOU XNUIKWV OUGCLWV, TIPOKOAEl XNUIKEG UETABOAEG. EkueTal-
AeUdPaOTE TA XNUKA @awvoueva Tou TPOoKAAel TO NAeKTPLKS
pelua OTNV KATAOKEUT TWV NAEKTPIKWY WMATAPLWY, TwV OUO-
OWPEUTWV NAEKTPIKNG EVEPYELAG, OTNV TIAPATKEUN] XNMIKWY OTOL-
xelwv, onwg vatpiou, udpoydvou, aloupviou K.AT.

- dwTelva amoteAéopara: e KATOLEG TIEPUTTWOELG TO NAEKTPIKS
pelua Tpokahel TNV eknounr ewtég elite AOyw auv&nong ng
Bepuokpaciag (Aaurtrpag NMUPAkKTwong) eite Aoyw Tng diEAeU-
ong Tou amnd aépla (Aauprrripag eBopiouou).

2.2 HAekTpIkS KUKAWHO

Kd&Be d1dta&n mou anoteAeital and KAeloToUsg aywyluoug «dpo-
HouG», HEOw Twv omolwv propel va JEABeL NAeKTPIkO pela ovo-
pdaletal nAeKTPIKG KUKAwHA.

KAEIoTO Kal avoIXTO NAEKTPIKO KUKAWMO

Mapatnpwvtag pia prarapia, Ta nAekTpovikd oou matxvidla, Tov
NAekTPIKS aveulotipd, €va Aaurmmpa 1] oroladnrnote AN nhe-
KTPIK) ouokeur] Ba dlariotwoelg OtL €xouv dUo dkpa (moAoug) (EIkS-
va 2.11). Z0vdeoe pe olUpua Ta AKPaA Uag pratapiag pe ta dkpa
evog Aaurmpa (eikéva 2.12), naparripnoe OtL TéTE 0 AQUITIAPAS
pwtoPBolel. Méoa oto oUpua Kal OTO AQUMTPA Kivouvtal nAe-
KTPOVIa pe kateuBuvon amd Tov apvnTikd Mpog To BeTIKO TIOAO TNG
pratapiag. Emiong kwvolvtal péoa oty pnatapia pe kateubuvon
and 10 BeTIKO TPOG TOV APVNTIKO TOAO TNG. AnAadr} ta nAekTPo-

RCILS n
kal Texvoloyia

Ta mTdpeva Tpéva
Ta teéva, Onwg autd Tng PwToypapiag,
aiwpouvtal mdvw and TI§ pdyeg. Mropouv
va avarrtlooouv Taxutnta peyalltepn and
300 Y\OpETPA TV WpPA.

Eikéva 2.11
Aaprtiipag mupdkTwong
0 Aaurtipag éxet duo dkpa, To A kat 0 B.

Eikéva 2.12
Tporog auvdeong Tou Aaumripa [e TV unatapia wote va pwro-
PoAel.
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Eixdva 2.13
(@), (B), (v) Avoxto kikhwua. (0) Khetotd kUkAwua.

via akoAouBoUv ia KAELoT dladpopr]. TNV TePmtwaon autr Aéue
6t dlabEtoupe €va KAEIOTO KUKAWUA NAEKTOIKOU PEUUATOS.

‘Otav amnoouvdéoelg tTo olppa ard Tov €va TOAo Tng unarta-
piag 1 and to €va Akpo Tou AQUMTHPA, TAPATNPEE(§ GTL O AaMTH-
pag ofrvel (eikdva 2.13a, B). Ze autr tnv nepimrwon petagu Tou
e\elBepou AKkPOoU TOU OUPMATOG KAl Tou TOAOU Tng pnatapiag 1
TOU dKPOU TOU Aaurmrrpa mapeuBAaietal agpag o oroiog eival
Hovwtrg. Ta nAektpdvia dev prnopouv va Kivnbouv péoa o’ autdv,
pe ouvémnela Kal n kivnon toug PEoa oTo AQUMTAPQ KAl TNV Umna-
Tapia va otapatd. To KUKAwa ovouddeTal avoixTo. And éva avol-
XTO NAEKTPIKO KUKAwHa dev dlEpxeTal nAekTplkd pevua. ‘Eva avol-
XTO KUKAWHQ HETATPETETAL EUKOAA O KAELOTO Kal avtioTpopa pe
™ Bonbela evog diakomTn (sikéva 2.13y, d). MNa va pwtoPoAel

) )  Emva 214 ) ) 0 AQUMTPAG, TPEMEL TO KUKAWMA va pr) SLaKOTTeTal o Kavéva
Kdbe nAektpwkr ouokeun €xet duo akpa. H mpiCa Bewpeltat wg onueio Tou (ewéva 2.133)
nhektowrj . H ' '

‘Otav Aowndév to olppa Tou Aaurmpa Korel, To KUKAwua eivat
mA€ov avolxtd. O Aaumtripag €xel «kael» Kal TPEMEL va TOV avTl-
KATAOTIOOULIE.

MoMég opég avdueoa otnv NAEKTPIKN TNy KAl otov aywyod
Tov orolo dlappéel NAEKTPIKS pela eival duvatdv va undpxel Peyd-
An anéotaon, yla napddeypa, n yewnTpla-mnyn va Bploketal otnv
MroAepdida kat o aywydg otnv ABrjva. 2’ autéq TIG TIEPUTTWOELG,
Yla va amnmAOTIOCOUNE TN MEAETN TOU KUKAWUATOG, UMOPoUUE va
Bewpriooupe TO peupaToddtn (Mpifa) wg myn (ewdva 2.14).

HAEKTPIKA NNynA Kal EVEPYEID

Eiéva 2.15 Eidaue 61l T0 nAekTPIKS pelpa eival PooavatoAlopévn Kivnon

Mnarapia autokivijTou QOPTIOUEVWV owuaTdiwv. Ta gopTiouéva cwuatidla Kivouvtal He

H xnuuwa EfoPYﬂG MU TepEeTaL OTNY UMaTapia HETaTENETal v eM{dpaom G SUVAUNG TOU NAEKTPIKOU MESIOU TOU SNuoup-

08 TEKTO) yveltat andé v mnyrq. H dlvaun auti napdyet épyo. To €pyo

autig ™G dUvaung ekPPAlel TNV evEPYELA TIOU LETAPEPETAL ATIO

TNV mnyn ota Kwvouueva ¢goptia. Tnv evépyela auth TNV amoka-
AouUpe evépyela Tou NAEKTPIKOU PeUMATOG.

A6 1ouU MpoEpxeTaL n EVEPYELQ TOU NAEKTPIKOU peduatog; Mpo-
épxetal and Tnv Tnyr) mou B€tel oe kivnon Ta nAektpdvia Tou
peTalkoU aywyou.

Kd&Be ouokeun) otnv orola pia pop®r) eVEPYELAg UETATPEMETAL
oe nAekTplK} ovoudletal Ny NAEKTPIKAG evépyelag 1 amiwg
nAekTplk TNyr. BeBaiwg oe pia nAektpikn mmyry dev mapdyetal

Hiexrpinij yewiirpia evépyela and 1o pndév. AMAWG WA HOPPN eVEPYELAG UETATPETIE-
Je o MAEKTOIKI] YeWTTpIa 1) KWITTIK Evépyela petatpénetar e TAL OE MAEKTPIKN. H LOPQI) TNG VEPYELQG TIOU PETATPEMETAL OE
NAEKTOIK]. nAekTpkny e€aptdral and to €id0g NG NAEKTPIKNG TNYNRG. Etot

Eikova 2.16
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0’ €va NAeKTPIKG oTolxelo (Kowr uratapia) v} o’ €va ouCoWPEUTN
(MmaTapia AUTOKIVITOU) XNMIKY eVEPYELQ UETATPEMETAL OE NAEKTPL-
Kr}, EV® OE MO YEVVNTPLA KIVNTIKA EVEQYEL WETATPEMETAL OE NAe-
KTPIKY (€lkdveg 2.15, 2.16). ANAEQ NAEKTPIKEG TINYEQ elval TO PpWTO-
otolxelo kat To BepuooTolxeio. X' €va PpwToaTolxelo (eikdva 2.17)
EVEPYELA TNG OKTIVOBOA(QG UETATPEMETAL O€ NAEKTPIKY, VW O €va
BepPOOTOIKEID OEPUIKN EVEPYELQ LETATPETETAL OE NAEKTPIKT).

H é1a¢opd SuvauikoUu OTO NAEKTPIKO KUKAWUO

Ot popnTEG NAEKTPLKEG CUOKEUEG ONwG Ppakol, padldpwva, Blvte-
OKAUEPEG K.ATL Yla va Aettoupyrioouv Xpeldletal va auvdeboulv e
pa prnatapia. To Baoikd XAPAKINPELOTIKO Mg pnatapiag, aA\d
Kal kKABe NAEKTPIKNG TINYNAG elval n Tdon. ‘Otav ayopddelq pa pra-
Tapia Intdg va €xet tdon 1,5 V13 45 V 1 9 V avdhoya pe Tn
ouokeun] Tou B€Aelg va Tpopodotroelg. ‘ONot yvwpiloupe OTL 1
Tdon oto peupatoddtn (mpifa) Tou ormutioU pag elvar 220 V.

Me moio @uokd ugyebog ouvdéetal n taon g unaraplag;
Alagpopd Suvauikou oTtouG MOAoUC nnyr¢

JuvappoloyoUue €va amAd nAekTplkd KUKAwUA e MIa prata-
pia, €va JlakdmTn Kat €va Aaumdkt (eikova 2.18). H nAekTpikr
mnyn (unatapia) dnuoupyel p€oa oto cUpua éva nAekTPLko medio.
To nAekTpIKd medio mpokalel NAEKTPIKO peldua Tou JEpxeTal and
To oUpua Tou Aaurmpad. H ¢wTelvr] evépyela Tou AQUITTHpa Tpo-
€pxeTal arnd MV evEPYELQ TOU NAEKTPIKOU pelpartog, dnAhadn Tnv
EVEPYELA TWV KIVOUUEVWY NAEKTPOVIWV TIOU [E TN Oelpd NG Tpo-
gpxetal and v pnarapia.

Ovopdgoupe nAekTpikn Tdon f dilagopd SuvapikoU (Vi) HETO-
&0 Twv 300 MOAWV piag NAEKTPIKAG TNYRG TO TINAIkO Tng evép-
YEIaG TTIOU TIPOCPEPETAl amd TNV TNy 0 NASKTPOVIO (Epexroii)
OUVOAIKOU @opTiou (q) Otav 3diépyovral amé CGuTHV TPOG TO
POopTIO 1| 0N YAWOOA TWV HABNUATIKOV:

_ En)\SKTglKg’ (2 2)
mmyig q '
Emopévwg n evépyela Tou TPOCPEPEL 1| TNy OTA NAeKTPOVIA
didetat and t ox€on:

En)\smpmr’]z(vnnyr’]q) - q
H povdda pé€rpnong g nAekTpkng Tdong (dlagopdg duvaplt-
koU) oto Alebvég ZUotua Movddwv (S.1.) ovoudetal Volt (1 V)
Kal opiletal wg:

1 Joule 1J
1Volt=————— {4 1V=—
1Coulomb 1C
MNa napddetyua, av ouvdéoelg dladoxIkd éva Aaumndkl pe ta dkpa
pag pratapiag 1,5 V (ekdva 2.18) kat ag pnatapiag 4,5 V, 6a
napatnprioslg OtL otn deUTepn MePMTwon To AAUMAKL GwTORO-
Ael o évrova (eikdéva 2.19).
Mwe¢ Ba urnopovoaue va neptypdyouue autd rou cuuBaivel xon-
olorowwvTag v éwwola g Taong oToug nmoAouG tng mnyng;
21 deutepn meplimrwon, nmou naplotdvetal otny ekéva 2.19, n
Tdon otoug MoAouUg TNG Prnarapiag eival peyaAltepn. Zudnepai-

Eikdva 2.17
dwrootouxeia oe dlaotnuikd oTabud.

Eikéva 2.18
Orav ouvdéoouue ta dkpa piag unarapiag ye éva Aaummipa, o
Aaurtripag pwroBoAel.

Eikéva 2.19.
Ortav o Aaurtipag ouvdéetal e pnatapla peyaAutepns taong,
wroPoAel evtovdtepa.



OYZIKH " TYMNAZIOY

olkn
kai loTopia

)

Eikdva 2.20
Aleadvrpo BéAra (Volta) (1745-1827)

ItaAdg puowds mou epnupe ™V nAEkTOLK OTNAN, a ouvde-
ouoloyia and urarapleq. Sy eova nivakaq (wypapikng e
Tov BoAta va emdetkviel oto NaroAéovra Bovandptn mv nAe-
Kktown otiAn. Mepid xpdvia apydtepa o BoAta xdpioe otov
Gapavtél wa mapduota otiAn. Mpog Trv Tou 306nke 1 ovo-
uaota Volt o povdda g dlapopds duvapikou.

Eikéva 2.21
H évdein tou BoAtéueTpoU WETPdeL TV TdoN OTa dKpa TOU
Aaurtipa. H mmyn kaw o Aauntipag éxouv kowd dkpa (ouvaé-
ovtat napdMnAa). H tdon otoug méAoug e myng elvat da
e v tdon ota dkpa Tou Aaumtripa.

VOUlEe OTL TA NAeKTPOVIA ATOKTOUV TEPLOOTOTEPN EVEPYELQ, E€TO-
MEVWG N eVEPYELD TOU NAEKTPLIKOU PeUUATOG TIOU PETAPEPETAL OTO
Aaprdkt eival peyailtepn, ondte Kal GwToRoAel evrovdtepa.

Alagopd Suvauikou ota GKpd Katavalwth

KaBwg ta nAektpdvia nepvolv péoa and éva Aaurripd, NAEKTPLKN
evEPYELa YETATPEMETAL O BEPUIKN Kal wTewvr). O Aaurmpag, onwg
Kal KABE OUOKEUN TIOU PETATPETEL TNV NAEKTPLKN EVEPYELQ OE eVEp-
vela AAANG HOPPNG, OVOUAZETAL LETATPOTEAG 1] KATAVAAWTAG.

Mweg Ba uropovoaue va UETPHOOUUE TNV NAEKTPIKY EVEPYELQ TTOU
UETAPEPETAL and TO NAEKTPIKO peUUA O Evav KATAvaAwTh;

' auté 1o Adyo opiloupe éva QUOIKO PEyEBOG TIOU TO OVO-
pAloupe NAekTPIKA TAon 1 diapopd Suvapikou.

Ovopdloupe nAekTpiki Tdon i diapopd duvapikou (V) peTaiu
TwV 300 dKpwV TOU KatavaAwTr To TMNAIKO Tng evépyelag Tmou
HETaPEPOUV OTOV KATAVOAWTH NAEKTPOVIO GUVOAIKOU PopTiou q
étav diEpxovTal amd autov TPOG TO POPTIo g 1] 0T YAWOOA TwV
MaBNUATIKWV:

V _ E NAEKTPIKN

a (2.3)

Tn dapopd duvauikoU HeTa&l Twv Akpwv evdg otolxelou Tou
KUKAWDMATOG, TL.X. Mratapiag, Aaummpa, Kivntripa K.ATL, Tn JeTpd-
pe pe TN Ponbela evég BoAtopeTpou. Ta dkpa Tou BOATOHETPOU
ouvdéovtal Pe Ta dKkpa Tou otolxelou oTta omoia BéAoupe va
peTpriooupe TN dlagopd duvapikol. Aéue OTL TO BOATOUETPO CUV-
déetal mapdAAnAa e to otoixelo (eikdva 2.21). Ta olyxpova Boh-
TéUETPA elval evowUATWHEVA OTA TIOAUMETPQ.

2T0 KUKAWpA Tng ekévag 2.21, av avoioupe 1o dlakdrmm, To
Aaprdkt ravet va wtoBoAel. H €vdelén Tou BOATOUETPOU TIOU OUV-
déetal pe Ta dkpa Tou Aaumtripa undeviCetal. H nAektpikr Tdon
ota dkpa evog Aaprtripa ogpeiletal otnv Unapén Tou nAekTpikou
nedlou péoa oto ouppa tou Aaurtripa. ‘Oco mo wyxupd eivat 1o
nAekTPIKO Tedio péoa oto oUppa Tou Aaumtripa, Té00 peyalute-
pn elval n nAektplkry tdon ota dkpa tou. ‘Otav mdyel va umndp-
XeL NAEKTPIKO TED(0 OTO £0WTEPIKO TOU OUPUATOG, ATd TOV AQUITTH-
pa dev JEPXETAL NAEKTPIKO peUpa Kal n Tdomn ota dkpa Tou pnde-
viCetal. AvtiBeta av ouvd€ooupe TO BOATOUETPO HE TOUG TIOAOUG
Mg TMyng, napatnpoupe OtL n €vdelfn Tou eEakolouBel va eival
4,5 V. EUKOAQ propouUpe va OuPrepdvoupe OTL 1) TAon ota Akpa:
a. evég katavoAwtd eivar undév dtav amd autdv dev DIEPXETAL

NAeKTPIKO pelua Kat
B. wag pratapiag eival dlapopeTiky and 1o Undev eite dlEpxe-

Tar and aut NAeKTPKG peldua eite OxL.

TaxuTnNta TV NAEKTPOVIWV OTO NAEKTPIKO KUKAWMA

Otav mElelg 1o SLAKOMTN TOU PWTIOTIKOU TO KUKAwMA KAelvel
KAl ol AQUITTPEG TOU PWTIOTIKOU ¢pwTtoBololv auéowg. ‘Otav
TNAepwvelq o' €va @iAo oou TO NAEKTPIKO ONUa TIOU HETAPEPEL
™ Qwvry oou Ta&ldelel PECW TWV TNAEPWVIKWOV KAAWSIwv Kal ¢Od-
vel oxeddv akaplaia otn ouokeur] Tou ¢ilou cou. To ofua autd
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otV npaypatikotnta tagdelel dlapéoou Twv KoAwdiwv ouvde-
ong Me TNV taxumrta Tou Qwtdg. Me authi tnv Taxutnta dev
KivouvTal Ta nAekTpdvia ard dadidetal To nAektpikd medio mou
MPoKaAel Tnv mpooavatoAlopévn kivnor Ttoug. H taxitnra tng
TPOCAVATOMOMEVNG Kivnong Twv nAektpoviwv o’ €vav aywyod tov
omoio dlapéel NAEKTPIKS pelpa eival Peplkd ekatootd Tou XIALo-
otoU to deutepdAento, dnAadn UKPEATEPN Kal amd tnv taxutnta
evog oallykaploU. ‘Eva nAektpodvio, yia va dlatpégel €va olpua
MrKoug evog HETpou, Ba xpelaldtav XPOvo TEPITIOU TPV WPWV.

MPoEAEUON TwV NAEKTPOVIWV O’ Eva KUKAwUA

2’ éva KatdoTtnua Prnopeite va ayopdoete €va owArjva vepou Tiou
BéRala dev meplExel vepd. ANA dev pmopeite va ayopdoete €va
KOMUATL oUpUa TIOU va NV TiEPLEXEL NAekTpovia. H mnyn twv nAe-
Ktpoviwv 0’ €va KUkAwpa eival To {Olo ToO UANKO KATOOKEUNG TOU
aywyou kat Oxt oL nAekTplkég TYEQ 1 ol Tpileq dnwg muotelouv
oMol dvBpwrtol. ‘Otav kAeivete TO SLAKATTN OTO KUKAWWA TNG €IKO-
vag 2.18, n evépyela Tou TPOoPEPETAL and TNV TNyr TEOKAAEl TV
Kivnom Twv nAeKTpoviwv mou mpoUmndpxouv oTo cUPUA TOU AQUITTH-
pa. O pdhog g myng dev eival va MpooPEpel NAeKTPOVIA OTOV
aywyé mou ouvdéetal otoug néAoug ™G. H mmyn B€tel am\wg oe
POCAvVATOAIOUEVN Kivnomn Ta nAekTpdvia Tou TPoUndpxouv OTov
aywyd. O etalpeleq nAekTpikig evépyelag, onwg n A.EH., dev
MwAoUV nAekTpdvia 1 NnAekTpkd peupa. MwAolv evépyela. Ot
OUOKEUEG TIoU €0¢elg xpnoyuoroleite mpopnBeUouv Ta NAeKTPOVIA.

To NAEKTPIKO KUKAWMO KOl Ol avanapaoctioeslS Tou

Ta NAEKTPIKA KUKAWUOTA TIOU QVAQEPAME TIPONYOUMHEVWG TA
neplypdwape pe AEEELG, pwtoypapieg (eikdva 2.21) 1] KAANTEXVL-
k€G avarnapaotdoelg (eikéva 2.13). ToAAEG PopEég OuwWG XPNOot-
MOTIOOUME OXNUATIKA Slaypdupata Twv KUKAwudTtwy, Orou Tta
oTtolxeld TOU KUKAWUATOG amelkovifovral Ue OUYKEKPLUEVA oUu-
BoAa. Mepikd and autd maplotdvovtal otnv elkéva 2.22.

Mia pwtoypapia, €va KAAMTEXVIKO OX€D0 Kal éva OXNMATIKO
dldypaupa Tou (BloUu KUKAWUATOG avamnaploTovral otny elkéva
2.23. 2TIG AmMeKoVIoEIG TWV KUKAWUATWY 1 Gopd Tou PeUlaTOq
elval n oupBatikr). Aut) n @opd, donwg eidaye, sivat avtibetn pe
™ @opd kivnong Twv nAekTpoviwv oTtoug UETAMIKOUG aywyoug.

2.3 HAektpika SimoAa

Eidape 6ti OAeq ol NAEKTPIKEG OUOKEUEG TIOU XPEMNOLUOTIOOUE
(uratapieg, AQUMTAPEG, OIKIAKEG NAEKTPIKEG CUOKEUEG K.ATL.) dla-
B€touv dU0 AKkpa (MOAoug) Ue Ta oroia cuvdgovtal OTO NAEKTEL-
k6 kUKAwpa. Ou dleg ol ouokeuéq ovopdlovtal NAeKTPIKA dimoAa
(elkdva 2.24). ‘Otav ota dkpa evog NAEKTPIKOU JIMOAOU EPAPO-
OoupEe Ma nAekTplkr) Tdon V, téte and 1o dinmoho Ba SiENBeL nhe-
KTplkd pelpa évraong . Av aAd&oupe Tnv T tTng tdong V, 6a
petapBAnBei kat n évtaon |. O tpdmog mou petaBdaletal n €vra-
on Tou peluartog Tou dirdAou étav PeTaBdAAouUpE TNV TAON OTOUG
niéAoug Tou e&aptdral and to dndro. MNa napddelyua, otny eKo-

————— By yuopd; avriemmmn —]— v imaper oihescan

== Sprmandrng
—— g L
=—{lll— Aajrm e
— B ook o
i —A— Aumptuipe
-L Tl —_— Aopdiin
Eixéva 2.22

Sxnuatikr} avanapdoTaon Twv RacKWY OTolyElwy ToU KUKAWUATOG.

N
d

<
—
=
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e B

Eikéva 2.23
‘Eva nAexTpikd KukAwpa
(@) dwroypagia kukAwuatog. (B) KaMrexvikii avamapdaraon.
(y) 2xnuatkr avarapdotaon.

Eixdva 2.24
HAekrpikd Simoda
KdBe nhextoid dimodo: () €xet dUo dkpa kat (B) uetatpémel
v evépyela ToU NAEKTOIKOU PEUUATOS MO TO BLapEeL € Evep-
yela GMng Loperig.
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Eikéva 2.25 »

Orav petapdMerat n taon nou epapuolouue oToug MBAoUS eveg
dindAou, petaPdMerat kat n évraon Tou peduarog mou To dlap-
péel. (@) Otav tptAaotdoouue v tdon nou epapudloupe ato
Aaundki, n évtaon tou peduatog mou To dlappéel axedOV ToL-
mhaotaletat. (B) Av tputAacidooue Ty Taon mou epapuolou-
Ue 0’ éva Kwntipa, n €viaon Tou PEUUaTog mou Tov Slappéel
dmhaodletat.

Eikéva 2.26
Mnopouue va petpricoupe v avtiotaon evég dtndlou e dpya-
Va 10U KUKAOQOPOUV 0TO EUMBPLO Kat 0voudovTal «wUOUETOa.
Ta wuduetpa ouviBwg elval Turiuata opydvwy pe moMESG duva-
ToTTES WéToNONG éviaong, tdong, avtiotaong k.Am., mou elvat
Ywotd wg «TOAUUETOQx.

o ul

va 2.25 maplotdvetal 1 UETABOA] NG €vraong Tou TNAEKTPLKOU
PelNATOG WG TPOG TNV ePapuolOuevn TAoNn Ot éva Aaumtrpa
(ewdva 2.25a) kat og évav nAekTpkd Kvntripa (eikéva 2.25p).

2Tn ouvéxela Ba pPeAETiOOUME TN OX€omn avdpeca otnv TAon
mnou epapudéletal ota dkpa evdg dimdAou Kal TV évtaon Tou peu-
paTog Tou TO JlapéEet.

Avtiotacn tou S&inéAou

lMa va propoupe va ekTipoUPe To UEyeBog Tng évraong Tou
nAektpkoU peupatog () ou diEpxeTal amnd €va dirmoAo dtav epap-
MOZeTal OoTOUuG TIOAOUG TOU NAEKTPLKY TAON oplopévng Tng (V),
opiloupe éva QUOIKO UEYEBOG TTOU TO OVOUAZoUpe NAEKTPIKN avTi-
oraon Tou dumdéAou (tn cupPoAifoupe pe to ypdupa R).

HAekTpIkr avTioTaon evog nAekTpikoU diMOAou ovoudleTal To
mnAiko TG nAekTpikAg Tdong (V) mou epappdletar oToug
méAoug Tou diméAou mpog TNV €vraon (I) Tou nNAEKTpIKOU PeU-
parog mou To dlappEer:

(2.4)

H povdda avtiotaong oto Alebvég Zuomua Movddwv eival to
Qu (1 Ohm). H avtiotaon eivar napdywyo pEyebog kat n povd-
da g ekppdletal pe t Boribela Tng oxg€ong 2.4:

1Volt ’ 1V
10hm=——"—— -
1Ampere nie 1A

TNV NAeKTPOoAOYia Kal OTnV NAEKTPOVIKY XPENOLULoTIoloUvTal Kalt
noAanAdotla tou Qu: 1o Ko-wp (1 KQ=10% Q) kat To peya-wp
(1 MQ=10° Q). H uétpnon Tng avtiotaong urnopsl va mpayua-
TomomBel pe dpyava tou ovouddovral wUOPETpa (elkdva 2.26).
2uvnBwg Ta WPOUETPA elval eVOwUATWUEVA OTA TIOAUUETPA.

levikd n avtiotaon evdég nAektplkoU diMdAouU PETABAMNAETAL UE
v epappolépevn tdon. Yndpxel wotdoo pa katnyopia dmdAwv
Tou ovopdZovtal avTIoTATeg, yla Toug omoioug n avriotaon R
elval otabepr], dnhadny aveEdptnn NG TAOoNg ToU epappdleTal
ota dkpa Toug Kal NG évtaomng Tou NAEKTPIKOU PeUUATOG TIOU TOUG
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dlappéel. Mpdkertal ya Toug ariolg aywyouqg mou Ba Toug ele-
TACOUUE OTNV €MOpEVN TAPAypaAPo.

Nouo¢ tou Qu

To amholotepo (owg BimMoAo TOU PMOPOUUE VA HENETHOOULE
elval évag petalikég aywyodg, €va petalikd olUppa. Otav ota
dkpa (MéAoug) Tou CUPUATOG EPAPUOLOULE NAEKTPLKY TAON, TOTE
and to oUppa JEPXETAL NAEKTPIKS pelja.

lowa eivat n MOCOTIKA OXEON TOU OUVOEEL TNV NAEKTPLK TAON
ue v évraon tou peUNATOC Tou mpokaAel oe évav aywyd; Mwe
dnAadn upetaBdMetal n T ™G €vtaong TOU NAEKTPLKOU pedua-
T0G rou dlappéel évav aywyd dOtav uetaBdMouue t™ dapopd
duvautkou mnou epapudlouue ota dkpa tou;

lMa va anavtriooupe OTIG EPWTNOELG Pag, Ba KaTtapUyouue TIAAL
oto melpapa. MetaBdAoupe TIG TIHEG NAEKTPIKNG TAONG TOU
epapuoéloupe ota Akpa evog PETAAKOU aywyou. Metpdue tnv
Tdon ota dkpa Tou aywyou pe éva BOATOMETPO Kal TNV évraon
TOU nAeKkTplkoU PeUPATOG TIOU JlappPEEL TOV aywyod e €va apre-
POUETPO (elKdvVa 2.27).

Ta anoTteA€éoUATA TWV UETPNOEWV HAG KaTtaypdgpovTal aTov Tiiva-
Ka 2.1. Zmv Tpitn omAn Tou nivaka uroloyifoupe To MNAKO TNG
Tdong mpPog TNV avriotolxn €vraon Tou pelpatog, dnAadn Tnv
avtiotaon Tou aywyou.

21N OUuvéxela pe TN Borjbela Twv THWV NG Tdong Kat g évta-
ong nou AapBdvoupe amnd Tov mivaka 2.1 kataokeudfoupe to did-
ypauupa g évraong (I) Tou nAekTplkoU peluatog mou dlappEet
Tov aywydé oe cuvdptnon pe tn tdon V mou epapudloupe ota
dkpa Tou (ekdva 2.28).

Mapatnpoupe 6Tl To ddypappa ™g évraong () Tou nAekTpPl-
koU pelpaTog Tou dlappEeel ToV aywyod og ouvaptnon e TNV NAe-
kTP Ttdon (V) mou Tnv mpokalel eivar pa eubeia mou diépxe-
Tal and 1o undév. Enouévwg ta dUo autd pey€dn eivat avdlo-
ya, dnhadn o Adyog Toug dlatnpeital otabepdg. To yeyovog autd
propouUpe va To emBeBawwooupe kat and tnv TEitn OTAAN TOU
nivaka 2.1, dérnou €xoupe umoloyiosl Toug AOYyoug Twv AvTLOTO(-
Xwv Twv tdong-€vtaong (V/I). Mapatpnoe o1t 6Aot autoi ot
Adyol €xouv Tnv Bla Tr. Qote n avrtiotaon R tou petaAlkou
aywyou eivat otabepr], aveEdptntn NG TAoNG Tou epapudloupe
ota dkpa Tou, dnAadn évag UETAMIKOG aywydg sival avtiotdtng.

H yevikeuon melpapatikv SedopEVWV TIAPOUOLWY e TA TIPON-
youpeva odniynoe 1o eppavd guowd Qu (Ohm) otn dlatinwon
evég véuou Tou eival yvwotdg wg VOPog Tou Qu:

H €évraon (I) Tou nAekTpikoU pelpatrog mou dlappéel €va
HETAAAIKO aywyd eivar avdloyn Tng Siagopdg duvapikou (V)
mou e@appoleTal oTa AKpa Tou.

Z0ppwva pe to vépo Tou Qu, n avriotaon evég HETANAIKOU
aywyouU elvat aveEdptntn NG NAeKTPIKAG TAoNG Tou epapudle-
TalL ota AKPa TOU KAl TG €viaong Tou NAeKTpoU peUuaToq Tou
Tov JdlappEel.

=1 1=

Eixdva 2.27
Av auroouue v tdon mou epapudlouue ota Gkpa ToU ayw-
you, TOTe N €vtaon Tou PeULaTos mou ToV SLaPPEEL UEYAAWVEL

MINAKAZ 2.1
NAPATHPHSE OTI FIA KAGE ZEYOS TIMON
O AOTrOzZ V/I EXElI THN IAIA TIMH
v I R-Y
(Volt (mA) (Yot _g)
A7)
0 0
15 75 200
3,0 15,0 200
45 22,5 200
6,5 30,0 200
75 37,5 200
9,0 45,0 200
50
40 /
30

0 2 4 5 & 10
V vy

Eixéva 2.28

H évtaon tou peduarog mou Slappéel Tov aywyo (amotéreaua)

Kkat n tdon
avdhoya.

nou epapudletar ota dkpa Tou (autia) elvat peyédn
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‘Etol av n oxéon 2.4 Aubel wg mpoqg to | mpokUmTEL:

|:%-v A V=IR (2.5)

AnAadr] uropoupe va Tolpe Tl

H évtaon tou peulparog mou dlappgel €vav aywyod eivar avd-
Aoyn tng tdong mou epappdleTal ota dkpa Tou aywyou He oTa-
Bepd avahoyiag to 1/R.

H oxéon autr anoteAel TN pabnuatikr €kepacn Tou VOPoU Tou
Qu. H ypapkj ™ng mapdotaon eivat pa eubeia mou diEpxeTal
Eiéva 2.29 aré 1o pndév, Onwg N elkovifduevn oty ekéva 2.28.

Tkéopyk Zipdv Qu (1787-1854) loxUet 0 vouog tou Qu yta KABe NAEKTOIKG SirtoAo;
Tepuavas QUatkAG mou dlatinwae To VOO mou ouvdéel TV Taon

Kl TV évtaon Tou pediiato mou Slappéel Evav aywyo. Ag enavaAdBoupe To TEelpapa g ekovag 2.27, aAA autr

@opd otn B€on Tou PETAMIKOU aywyoU ag TOMOBETNOOULE Jia
KPUoTaA\od{0d0 1 éva Aaurtrpa véou (AQUMTARPAS PTEVWY dla-
enuioswv). Ot kpuotal\odiodol, ol NAEKTPOVIKEG AUXViEq Kal Ta
Tpaviiotop (ekkéva 2.30) eival dlatdEelg TOU XPENOLUOTIOIOUVTAL
OTNV KATAOKEUN TWV NAEKTPOVIKWY OUCKEUWY, Onwg padldpwva,
UTTOAOYLOTEG, TNAEOPATELG K.ATTL.

MeTtaAA\ovTag TNV NAEKTPLIKY] TAOT TIOU £QapPOloupe ota Akpa
NG KPUOoTaAAodIdédou 1 Tou Aaumtripa véou, mapatnpouue OTL n
évtaon Tou pelpatog mou ta dlappéel dev eival avdloyn e TV
NAekTpIK] TAon ToU epapudleTal ota Akpa Toug (eikéva 2.31).
AnAadr, av kal Ta napandvw dirmoAa erutpénouv In dlEAeUO TOU
nAekTpilkoU pedpatog, evtouTolg dev akoAouBbouv To VOO Tou Q.
H avriotaon Touq petaBdlAeTar pe TNV NAEKTPIKH TAon mou
epappdloupe ora dkpa Toug. To (dlo emiong mapatnpeirat kat
OTOUG NAEKTPIKOUG KIVNTNPESG (ElkOva 2.258).

Eikdva 2.30

H nextpoviki} Auxvia (1), n kouotaModiodog (2), To tpaviotop (a) I (B) I
(3) kat n pwrodiodoq (LED) (4) dev auunepipépovial onwg €vag
UETAMIKOG aywydg.

Anewkovion Twv Ty e €vTaong Tou NAEKTOKOU PEUUATOS moU
Slappéel (a) pa kouotarodiodo kat (B) éva Aaumtripa véou, oe

; , . ; j . evaaTpopn opBi
oxéon e T don nou §<papug(ouus KkdBe $opd ot dkpa Tou, it ~
Mapatripnoe 6t y!' autd ta dimoAa dev woxUet o vouog Tou Q.

Eixova 2.31 ) )
L]

AvtiBeta ol petalkol aywyol, epdoov dlatnpouie Tn Bepuokpa-
ola Toug otaBepr], oupmepLPEPOovVTAl CUUPWVA HE TO VOUO Tou QL.
AnAadn n avriotaor toug dev PETABANETAL e TNV TAOT TIOU EPAP-
péetal ota dkpa Toug. Mevikd pe tov 6po avTIoTATn Xapakmpi-
Toupe KABe dimoho Tou kavorolel To Voo Tou QU (ekdva 2.32).

T —— = IO - VN TR '
Eixdva 2.32 ) Mn—\__

AvTioTdreg (4]
(@) Adpopor Ut avuiotatwv. (B) Evaq aviiotdmg xapaktnol- — -. e
Cetat and T péytom T ™G €vtaong Tou nAeKTpKoU pedua- ———
T0G 10U ToV SlapPEEL Xwpig vV KATaoTPageL. (y) £T0 oXedlaous e W= =3~
evig KukAwuarog ol avtiotdteq maplotdvovtal pe ta oupBoAa w ‘ " n

(a) (v)

Ot avtiotdreg €xouv Hia erumAéov IBIOTNTA: UETATPETIOUV €E ONO-

nou paivovrat gty ekova.
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KA)POU TNV NAEKTPIKN evépyela oe Beppikn. Tn petatpory) auty 6a
™ MeAeTriooupe Og eMdUevo kepdAlalo.

NOuOC TOU QU KOl MIKPOKOOHOC

Mwe e&nyeitat o1, 6tav avédvetal n tdon rmou epapudlouue ota
dkpa evog aywyou, au&dvetat kat n évraon Tou peUUATOS MTOU TOV
dlappéet;

Ma va anavtrjooupe OTo TAPArdvw epwtnua, 6a a&lomnoirjooupe
Vv elkkéva (MPATUTo) TIoU €XOUpE JNULOUPYTOEL YIO TO NAEKTPIKO
pelpa wq €va OUVOANO KIVOUMEVWV TIPOG Hia OPLOUEVN Kateubuvom
nAektpoviwv. MeydAn tdomn onuaivel 6Tl Ta NAEKTPOVIA ATIOKTOUV
HeyaAUTepn KIVNTIKA evEPyela kal dpa Kivouvtal Ye peyaAUTtepn Taxu-
mrta. ‘Oco duwg peyalltepn eival n TaxUTNTa TwWV NAEKTPOViwvV TOoO0
neploodtepa Ba mepvdve amd a dATOUr) TOU aywyoU Og OPLoE-
VO XPOVO Kal OUVETIWG TOOO0 peyalutepn Ba eival n évraon Tou peu-
patog (edéva 2.33). Autéd uropoUpe va To KataAdBoupe KaAUTepa
av Buunboulpue Kal To avaloylkd TMPATUTO Yid TO NAEKTPIKSO pelua:
600 peyaAUtepn eival n TaxUmTa TwV QUTOKIVITWV TIOU KivouvTal
TPOG a kateuBuvon o’ €vav autoKvnTodpopo Téoo TEPLoodTEPT
Ba di€pyovtal and €va CUYKEKPIUEVO Onpueio Tou SpOpou.

MIKPOOKOMNIKA EPMUNVEIO TNC avtiotaong
EVOC METAAAIKOU aywyou

2T1a dkpa dUO aVTIOTATWY HE DIAPOPETIKEG AVTIOTACEIS EPAPMO-
Coupe v (Gla téon V (afto). Zupewva pe to vOopo tou Qu and
TOV QVTIOTATN HE TN MkPdTepn avtiotaon Ba dépxetal PeyaAUTe-
pPNg évtaong NAeKTPIKS peupa (aroTéAeoua) art’ 6,TL ard ToV avTl-
otdtn mou €xel T HeyaAUtepn avtiotaon. Amd Tov aywyd peya-
AUTepng avtiotaong SIEPXETAL UKPATEPOG APIOUOG NAEKTPOVIWY OTO
Blo xpovikd dldotnua. MmropoUue va moupe 6Tl autdg o aywyodg
duoKoAeUel TEPLOOGTEPO TNV Kivnon Twv nAektpoviwv. AnAadn n
avriotaon eival éva pérpo TG SuokoAiag mou mpoBdAAel évag
aywyog otn S1EAeucn Tou NAEKTPIKOU PeUATOG PECT ATIO AUTOV.

lowa eivat n mpoéAeuon Qg avrioraong evog aywyou;

Tnv ardvinon 6a v avalntmoouue OTn YvwoTth Hag TAEov
MIKPOOKOTIKY Tieplypa®r] evodg HETAMIKOU aywyoUu Kal Tou TAe-
KTPWoU PeUPaTOG TIOU TOV JlappEeL.

2Tnv napdypago 2.1 ovopdoaue nAekTpikd pedpa Tou dlappgel
éva UETONMIKS oUppa TNV TPooavatoMopévn kivnon twv elelBe-
pwv NAektpoviwv Tou. ‘Otav ota dkpa Tou oUPUATOg EPAPHOCOU-
Me pa dlagpopd duvapikou, OTo €0WTEPIKO Tou dnuloupyeital éva
nAektplkd medio. To medio autd aokel nAekTpikEG duvdpelg ota
elelBepa nAekTPOVIA TOU PETANOU, OL oToieq TPOoKAAoUvV au&non
™Q TaxUTNTAg Toug Katd WrKog Tou oUpuatog. Opwg katd v
Kivnor} Toug Ta ehelBepa nAektpdvia ouykpouovtal pe Ta évta
Tou peTd\\ou Ta omoila Tahavtwvovtal yUpw and oplouéveg ota-
Bepéq BEoelg. e KABe TETola GUYKPOUOM €va PEPOG TNG KIVNTIKAG
EVEPYELOG TOU NAekTpoviou petapepetal ato Wv. 'Etol n taxitnta
TOU nAektpoviou pewwvetal. Auéowg PeTd T oUykpouon, n duva-
Un Tou nAektplkoU mediou mpokaAel ek véou auv&non tng taxun-
Tag Tou nAektpoviou pEXPL TNV emnduevn oUykpouon, ondTe emna-
vahauBdvetal n da dadikaoia (eikéva 2.34).

& %

Eikdva 2.33
Meyahitepn éviaon peduatog onuaivel 6t atov (Blo xpdvo kat
and tov (00 aywyd dipxetal peyaAutepog aptbudq nAektpo-
viwv.

Eixdva 2.34
H tayumra twv eAevBepwv nAektpoviwy Tou Hetarikou aywyod
uetalu twv Sladoyikwy ouykpouoewv au&dvetar efartiag g
duvaung mou Toug aokel o nAektpwkd medio. Katd m alykpou-
onj Toug e Ta 10vTa Tou peTaMou, auTy pelwveTal oTyuala.
Eva pépog e KNTIKNG TOUG EVEPYELAG LETAPEPETaL 0Ta (OVTa.
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Tehlkd OAa Tta elelBepa nAektpodvia Kivouvtal Ue a otabepr
pEon TaxUTnTa KATAd PAKOG TOU OUPMATOG. AUTH N «OUANOYIKY)»
Kivnom ouvioTtd To NAeKTPIKO pelua Tou dlappéel To CUPHA.

‘Qote KABe PETANIKOG aywyodq «avTIoTEKETAL» 0T SlEAEUOT NAe-
KTpKoU pedparoq péoa and autév. H avriotaon Tou peTalAikou
aywyou MPOoEpXETAl amd TIG OUYKPOUOEIG TWV EAEUOEPWV NnAe-
KTPOViWV UE Ta 16VTa TOU PETAAAOU.

— ApaoTtnpiéTnTa

N6pog Tou Qpu

AlaBgtelg €va BoAtdéuetpo, €va aumepdueTpo, duo pnatapieg 1,5 V
kal 4,5 V, éva Aaumdkt kat KaAwdia.

ZuvappoAdynoe To KUKAWMPA TNG €lkdvag Xpnoluorowwvtag dado-
X4 T dUo unarapieq.

Epdppooe Tov oplopd g avrioraong kat uroAdyloe v avtiota-
on Tou Aaumpa pe Bdon Tiq evdelelg Twv opydvwv oe kabepia
ard TIg dUo TEPUTTWOELG.

ZUYKpVE TIG TIWEG TOU UTOAOYLOEG. ZKEYOU TIG TIPOUMoBETELS yia
va toxuel o vopog tou Qu oe €va PETAMIKO aywyd. loxuouv otnv
napandvw mepinmtwon; Mropels va epunveloels ta aroteAéouara
Twv nepaudtwv oou;

Eikéva 2.35
H avtiotaon evéq atpuarog eivar avaroyn tou Urikoug Tou.

24 Mapdyovrteg amod Toug Oroioug
. €EapTdral n avriotaon €vog aywyou

Ané rotoug rapdyovteg e&aptdral n avriotaon evog UETAAAKOU
oupuarog; Na va anavtiooupe oTo Tapandvw epwInua Ba ako-
Aoubriooupe Ta BrjHata NG EMIOTNUOVIKAG HEBOdoU. Apxikd Ba
dlatunwooupe TI§ umoBeoelg pag. daivetar Aoykd va unobEgou-
pe étL n avtiotaon evdg petalAikoU oUpuatog e€aptdral and To
UNKO aré 1o orolo eival ¢Tiayuévo, amd Ti¢ dlaotdoelg Tou,
dnAadn} To UrKog Kal To epPfaddv g dlATourg Tou, KABWG Kal
™ Bepuokpacia Tou.

>1n ouvéxela Ba KatapuUyoupe OTO Telpapa MPOKEEVOU va T
BeBawooupe 11 va dayelooupe TG utoBEoelg pag. Oa peTpn-
goupe Tnv avtiotaon dApopwv CUPUATWV petaBdlovtag Kkdbe
@opd évav and toug mapdyovreg and Toug ormoioug uroBEaape
Ot eEaptdral n avrtioraon Tou oUpUATOG, VW dlATNPEOULE TOUG
untéhotroug otabepolq. AnAadry 6a UETPNIOOUKE TIG AVTIOTACELS
OUupudTwV and SLAPOPETIKA UNIKA UE SLAPOPETIKA PAKN Kal dla-
TOUEG KAl Og DAPOPETIKEG BePUOKPAOTTEG.

EZdptnon andé to MAKOC

270 nelpapa G eikévag 2.35 xpnoldornololue olpuata and to
(dl0 pétalho, pe Tnv (Bla dlatopr] aAd pe SLaPOPETIKS UAKOG.
Me T0 WHOUETPO PETPAUE TNV avtioTaor Toug. Alarmotwvoupe OTL
Ta ouppata pe SmAdoto 1) TPAdolo purikog €xouv dmhdola 1 Tpt-
mA\dola avtiotaon avtiotola. Zupnepaivoupe OTL n avtiotaon eival
avA@\oymn Tou UNKOUG TwV CUPHATWV.
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EZdptnon anod to uUBASOV SIOTOURC

2Tn ouvéxela xpnolomnololue aywyoug Tou elval Kataokeua-
opévol and 1o (B0 UAKG Kkat €xouv To (Blo pAKog aAAd diago-
PETIKO epPaddv diatopng. Me 10 WUOUETPO METPAUE TNV QvTi-
OTaor Toug. AlQmoT®wvouue OTL To oUpua e SmAdola dlatoun
éxel T pon avriotaon (eikéva 2.36). Zuunepaivoupe OtL n avti-
otaon eivat avtiotpdpwe avdloyn tou eppadol dlATOUNG TWV
OUPUATWV.

EEGptnon ano to €ido¢ Tou UAIKOU

XpnotuoroloUpe dUo oUppata e To (Blo prkog kat epBaddv
dlatounig mou eival katraokeuaopéva to €va amd XaAkd kat To
A\ arnd aloupivio. AlamoTwvoupe 6Tl To XAAKIVvO oUppa €Xel
MikpdTePN avtiotaon amd To aAOUMLVEVIO. Zupmepaivoupe OTL N
avtiotaon eEaptdral kal and to €{®0g Tou UAIKOU.

EZdptnon andé th O6spuoKpacio

©€Noupe va PENETNIOOUME TELPAMATIKA T UETABOAY] NG avti-
otaong evoég PeTaMkoU aywyouU Tou Bploketal o €va AQUMTH-
pa TMUPAKTWONG O OuvAPTNON He Tn Bepuokpacia Ttou. Xpnot-
portoloUpe pia ddtagn Onwg autrh Tou elkovifeTal otnv ekéva
2.37. O petalkdg aywydg eival Bublopévog péoa oe vepd Tou
omoiou propouUpe va petaBdAloupe tn Beppokpacia pe wa Bep-
MavTiK eoTtia Kat va T HeTpdue pe éva Bepuduetpo. MNa kdbe
TN ™Q Beppokpaciag UETPAPE TNV avtiotaon Tou aywyou e
éva WUOPeTpo. Alarotwvoupe ATl YEVIKA 1 avTiotaon Twv UETAA-
ANKOV aywywv au&dvetal pe tn Bepuokpacia.

H HEAETN TwV AMOTEAEOUATWV AUTWV TWV TEPAUATWV HAG 0dn-
vel oto oupnépaopa Ot n avriotaon evog PeETAAIKOU oUPUATOG
otabepnigq dlatoung oe OA0 TO PAKOG TOU:
 gival avdhoyn Tou urikoug tou (¢),

* glval avtiotpdpwg avdioyn tou eppadol (A) Tng dATOPAG TOu,
» eEaptdral and to €idog Tou UAkoU amd To omoio eival karta-

OKeuaopévo To oUpua Kat
e eEaptdral and T Beppokpacia Tou aywyou.

Ot napandvw mPOoTAocelg Urnopouv va ekppactolv ue tn padn-
MaTIK Ox€on:

14

R=
pA

(2.6)
érou R eival n avriotaon tou aywyou, A To eupaddv g dla-
TOMNG TOU Kat € TO WAKOG TOU.

O ouvteAeotriq avahoyiag p ovopdleTal €18IK) avTioTaon Tou
UAKOU ard TO Omoio eival KaTaoKeuaopeévog o aywyog. Onwg
npokurrel and Tn oxéon 2.6, étav n avriotaon petplétal oe Q,
TO UKOG O M Kal TO gufaddv os m?, TéTE 1 e avtiotaon
petplétal oe Q'm. ‘Ooo pikpdTeEPN elval n eldikr avtiotaon evog
UAIKOU, T600 KOAUTEPOG aywydq Tou nAeKTPlkoU pelpatoq eival.

‘Etol, yia napddelypa, oe Beppokpacia 20°C Bpébnke OTL O

A, =4mm?

R,=5 Ohm

A,=2mm?
R;=10 Ohm

Eixova 2.36

H avtiotaon evdq olpuarog eivar avtiotpdpwg avdoyn tou
elBadou (A) e datourng Tou.

ApacTtnpidéTnTa
H avriotaon mou €xel To Aapmdki

4

»

Eikéva 2.37
H avtiotaon twv aywywv auédvetal ue m Bepuokpaota.

Me Tn Borifela evdg TOAUUETPOU UETEN-
oe Tnv avriotaon mou €xel éva AQUIAKL.
2Uvde0e TO AQUIAKL ME A KATAAANAN
uratapia wote va pwTOBOANOEL.
XpnOoonolivtag To TMOAUMETPO UETPNOE
v Tdon Kkal v €viaon Tou PeUnaTog
mnou dlappéel To Aaumndkl. Xpnolomnoinoe
TO véuo Tou Qu Kal UTOAGYLOE TNV avti-
OTaoY TOU.

2U0yKplve TNV TIUA ToU UTOAGYLOEG TIapa-
MAvw e auTr) ToU PETPNOEG e TO TOAU-
JETPO.

Mrniopels va epunveloelg to amotéAeoua
G oUyKpLong;
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YAik6

Apyupog
Xahkog
Apyiho
Xdhupag

XpwHovIKeAiv

AvBpakag
Mupftio

Nepd
=0\
Tuaki
PVC

NINAKAZ 2.2

EIAIKEZ ANTIZTAZEIZ

Eidikq avriotaon Q'm
Aywyoi
1,47x10°®
1,72x10°®
2,63x10°®
20x10°®
100x10°®
Hpiaywyoi
3,5x10°®
2.300
Movwrég
2x10°
10810
1 010_1 014
1014

Ta eAelBepa nAektodvia Tou peTalikoU aywyou katd v Kivn-
o1} Touq auykpoUovtal Le Ta tovia Tou petdMou. Ooo eviovd-
Tepeq lvat ol TAAQVTWOELS TwY LOVIWY TO00 Mo OUXVES elval ol

OUYKPOUDELS.

Eixdva 2.38

Eikéva 2.39

0 pooaTdTng kai 1) oxnuarTiky Tou avamapdoTaon
a) Metakwawvrag 1o Spopéa & petaBdMouje To pkog Tou avit-
otdm (AL) kat dpa v avtiotaon tou. ) Zxnuartiki avamapd-
aTaon 10U POooTdT.

XOAKOG €Xel KPATEPN €BIKN avtiotaon ard 1o aAoupivio. Ermo-
MEVWG 0 XOAKOG eival KOAUTEPOG aywyodg TOU NAEKTPIKOU pelpa-
T0G and 1o aloupivio. H T g edkng avrtiotaong egaptdral
and TN Beppokpacia Tou aywyou. AuEdvetal Otav PEYOAWVEL 1
Bepuokpacia (eikdva 2.37). e UIKPY) TIEPLOXT) BEPUOKPATIWV (UEXEL
100°C mepirou) n ek avtiotaon aufdvetal oUPPWVA HE TN
oxéon:

Pe=po"(1+0a'6) (2.7)

émou To p, eival n ek avtiotaon os 0 °C Kal py N EBSIKA AVTi-
otaon oe kdnowa Bepuokpacia 6. O mapdyovrag a ovopddeTal
B0epuIKOg ouvTeAEOTG €18IKAG avtioTaong. Ma ta meploodtepa
kabapd péETaNa o ouvteleotig a éxet Ty 1/273°C.

Yndpxouv wotdéoo aywyol and oplopéva kpduara, énwg n Kov-
otavtdvn (Kpdpa XaAkoU Kal VIKEAou), TIou n eldlkry Toug avti-
otaon elvat oxeddv aveEdptntn Tng Beppokpaciag. And ta Kpd-
pjata autd kataokeudfovtal €EAPTAMATA NAEKTPIKWY OPYAVWY
akplBeiag, Twv omoiwv n Aettoupyia dev mpénel va ennpeddeTal
and peTaBolég Tng Beppokpaoiag. Avtibeta pe Toug aywyoulg n
€0k} avTioTaon TWV NUIAYWYWV EAATTWVETAL UE Tn Oepuokpa-
ola.

Epdoov n edkn avriotaon au&dvetal e T Beppokpacia, emo-
Mévwg Kal n avtiotaon tou oUppatog au&dvetal pe Tn Bepuo-
Kpaoia olupwva pe tn oxéon

Re=R,"(1+a0), 2.8)

oémou to R, eivat n avriotaon oe 0°C kat Ry n avriotaon oe
kdrota Beppokpacia O.

MG EPUNVEUETAI N EEAPTNON TNG AVTIOTAONG MO th OEPUOKPATia;

lMNa va epunvelooupe Tnv eEdptnon g avriotaong amd n
Beppokpacia, Ba kKatapUyoupe OTO MIKPOKOOWO TOU HETAAOU.
Ouunbdeite 611 n avtiotaon Twv UETANWV oPelleTal OTIG AANAN-
AeTudpdoelg Twv eAelBepwVv NAEKTPOVIWV e Ta tévTa TOU TAAa-
vtwvovTal ylUpw and Tig B€oelg ooppomiag Ttoug (elkdva 2.38)
MNwpiCete dpwg and 1o ke@dAalo Tng BepudtnTag ot étav aukd-
VoupEe TN Bepuokpacia Tou PETANOU, OL KIVNOELG TwV OVIWY TOU
yivovtal evtovdtepeg. 0o evrovdtepeq eival oL TAOAQVTWOELG TWV
WOVTWV TOOO TIO COUXVEG elval Ol OUYKPOUCOELG TWV NAEKTPOViwV
pe autd Kkat emopévwg TOo0 peyalltepn n avriotaon Tou ayw-
you.

MetapBAntoc avtiotatng

O petaPfAntdg avtiotdtng eivar évag avtiotdtng Tou oroiou
v avtioraon prnopoupe va JeETaBAAMOUNE HETAKIVWVTAG €va dpo-
pE€a N meploTpEpovTag €va koupmi (eikdva 2.39). Tov ouvdEouple
KAatdMnAa o’ éva KUKAwua yla va pubuifoupe tnv évtaom Tou
NAEKTPLIKOU PEUNATOG TIOU JlAPPEEL A CUOKEUT| 1] TNV NAEKTPLKN
Tdon Tou ePapUoleTal ota AKPA MIAG CUOKEUNG. TNV TMPWTN
nepirmTwon ovopddeTal PoooTATNG Kal Otn deUTepn MOTEVOIOUE-
TPO.
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Mw¢ AsItoupyei Evac poootatng;

H Aettoupyia Tou poootdrtn otnpiletar omv e€dptnon g avti-
otaong evog aywyou amd 1o prjikog tou. O poooTdtng Tou XPn-
olJoToloUe OTO gpyanTrplo arnoteleital and €va CUpUATIVO ayw-
YO apkeTd peydAou Prkoug, Tou eival TUAyPEVoG YUpw amd éva
MOVWTIKO KUAVSPO. Katd urkog Tng empAvelag Tou KUAVOPOoU prto-
pel va petakiveital, mapauévovtag oe aywylun enagn pe Tov ayw-
YO, évag UETANKOG JPOMEAG e HMOVWTIKY XELPOAAPH (elkdva 2.39).

Mw¢ g&nyeital n ASIToUupyio TOU POOOTATN;

270 KUKAWMA Tou elkovifeTal otnv ewdva 2.40a guvdgoupe €va
poooTdTn (ewdva 2.403). To nAekTplkd pelpa JEPXETAL POVO ard
TO TUMa AA Tou aywyoU Tou pooaTdtn. AV UETAKIVIOOUUE TO
dpopéa d mpog To Akpo B, To prikog AA Tou aywyou Tou TEPL-
Aappdvetrar oto KUKAwpa au&dvetal. Opwg pe v auvgnon Tou
MrKoug Tou aywyou au&dvetal Kal n avtiotaor Tou yiati, onwg
MAdBape, Ta dUo autd peyEDn eival avdloya.

Téte oUupwva pe To VOUO Tou Qu:

[
R

Epdoov n tdon ota dkpa tou poootdrn dlatnpeeitar otabepr), N
au&non tng avtiotaong R mpokael peiwon Tng évraong Tou nhe-
KTPWoU peUuatog Tou dlappéel TO KUKAWUA Kal EMOMEVWG KAl
™G ewtoBoAiag Tou Aaurrmpa (eikéva 2.40B). To yeyovédg autd
eMPBeBalwveral Kat pe TN XPNOoN Tou aurmepdueTpou A (elkdva
2.40y). To avtibeto amotéAeoua Ha MAPATNEY)OOUNE €AV UETAKL-
vAigoupe To dpopéa & mpog To AKPo A TOU POOOTATH.

MwW¢C AEITOUPYEI TO NMOTEVOIOUETPO

2tV ewkkéva 2.41 gaivetal n ouvdeon evog petapAntol avtl-
oTdIn wote va Aettoupyel wg MOTEVOIOUETPO. 2 oUVOUAOUO e
HLa NAEKTPIKY) TINYH TO TIOTEVOLOUETPO TIAPEXEL [ia eTOUUNTA TAON
(éva KAAopa NG TAong NG MNyng) oto AKPO MLaG CUOKEUYG TIOU
ouvdEeTal peTa&u Twv onueiwv A kat A. To movteoldueTpo eival
TIOAU xpriowo. Otav oTpEPelg TO Koupmi Tng €viaong Tou TXou
o’ éva padldpwvo, OTEPEOPWVIKO 1| EVIOXUTH, UETAKIVE(G AMAWG
To dpopéa evédg MoTevolOPeTpou (elkdva 2.41q).

MwWC TO NOTEVOIOUETPO SIAIPEI ThV TAoNh

Metakwvwvtag o dpop€a au&dvoupe To UKog Kat dpa tTnv avti-
otaon Raa peTa&l twv A kat A (eéva 2.41B). ZUupwva pe To Voo
Tou Qu N tdon V petall twv A kat A eival avdhoyn pe TNV Raa:

Var = I'Raa (2.9)

Av cuvd€ooupe PeTagu Twv A kat A pia cuokeun] and tnv oroia
JlEpxeTal peUpa HIKPAG évtaong, TOTE autnh n TAon epapudletal
KAl ota dkpa TNg OUOKEUNG.

—(R)

Eixdva 2.40
(a) Kukhwua Aauntrpa. (B) KukAwua Aauntrpa pe poootd. (y)
Jxnuatik avanapdotaon Ttou KukAwpatog. Metakwwviag To
dpopga A unopode va petaBdMouye Ty avtioTaon Tou poo-
0Td1n, EMOpEVWS Kat TV EVaon Tou NAEKTOIkoU peUuatog mou
dlappéet T KUKAwua.

(B)

A PWWWAWAMWAANWAWAA B

||
vV

Eikéva 2.41

(a) Evag Slakémng, poootdmns. (B) Zynuatkn avarapdotaon
TOU KUKAWUATOG TOU MOTEVOIGUETOOU.
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Eikdva 2.42
Ot Aaurtipeg ouvdéovtat o oglpd.

Eikéva 2.43
(a) Zto kUkhwua mapeuPdMoupe Ta aunepdueTpa o oelpd yia
Va UETPNOOULE TIG EVIAOELS TwWV PEUUATWY MOU SLapPEOUV TOUSG
Aaurtipes kat v myn. (B) Zxnuatki avarnapdotaon Ttou
KUKAWATOG TNG ElkOvag.

2.5 Epappoyég apxwv diatipnong orn HeAETH
. anmAWV NAEKTPIKWV KUKAWHATWV

KUkAwua ouvéeonc o ocipd

Zuvdéoupe dUo AaUMTrpeg (KATAVAAWTEG) KE TO €va AKPO TOUQ
(B), evwy Ta AMN\a dkpa toug (A kat N Ta ouvd€oupe He TOUQ
MOAOUG [ag NAEKTPIKNG TNyng (elkkéva 2.42). Mia tétola olvde-
on Aéyetal ouvdeon Katavahwtwv oe oepd. Otav kAeiooupe TO
JlaKOTTN, NAEKTPIKO pelpa dlapp€el auéowq Kal Toug duo
Aapntripeg. Onwg €xoupe NdN MeL, TO NAEKTPIKO pelua eivat n
TPOCAVATOMOMEVN Kivnon nAekTpKWV @optiwv. Ta ¢optia dev
ougowpevovtal oute eEagavifovral, amiwg Kivouvtal dlapéoou
TWV KOAWSIWV KAl TwV AQUITTAPWV.

Ta nAektpdvia oe OAa Ta onpeia Tou KUKAWUATOG apxifouv va
Kivouvtal oxeddv akaplaia arnd tn otyur Tou KAeivoupe To dla-
KOTTTn. Kdmowa nAektpdvia elo€pxovtal otny mnyr and Tov apvn-
TIKO TOAO TNG Kal Kdmowa eE€pxovral and 1o OeTikd Kat kdmola
A\\a Kivouvtal SlaPéoou TwV OUPHATWY TwV AQUITIHPWY KAl TWV
KaAwdi{wv ouvdeong. TeAkd OAa Ta nAekTpdvia KivouvTal o KAEL-
ot dladpoury e 6Ao TO KUKAWA.

Mia dlakomr o’ éva onueio Tou KUKAWUATOG oTapatd tn pon
Twv nNAekTpoviwv. Téte TO KUKAWHA ovoudletal avolxtd. H por
Twv NAekTpoviwv uropel va dlakorel av avolEoupe To dLAKAOTTN
A av kael To olppa oe €vav and Toug AaumTipeg, ondte OfN-
vouv Kal ot duo. Autd elval kat 1o KUPLO MELOVEKTNUA €VOQ
KUKAWUATOG OUVOEONG KATAVAAWTWY 0 Oelpd. AV [Ia CUOKEUN
dev Aettoupyel, To pelpa dlakdmteTal oe OAOKANPO TO KUKAW-
Ma kat dev Ba Aettoupyel kaupia ocuokeur). ‘Eva Ttétolo mapd-
delypa eival KAmola XPLOTOUYEWIATIKA AAUTAKia Tiou ouvdEo-
vtal oe oelpd. Av «kael» To €va, To pelua JLaKOMTETAL KAl Ogv
avdpel kavéva.

>V eikéva 2.43a kat 2.43B mnaplotdvetal KUKAwPa oTo oroio
€XoUle OUVOEDEL e KATAANAO TpOmo Ta aumepdpeTpa oe dd-
popeq Béoelg €Tol WoTe va PeTpdue TNV €viaon Tou PeUuatog
mou JlEpxeTal and Toug KATavaAwTeg (AAPMTAPEG). AlamioTwvou-
pe &TL and dAoug diEpxeTal NAEKTPIKG pelpa (dlag €vraong. Me
AN\a A\Oyla og éva KUKAwHA OELpdg 1 évtaon Tou NAEKTPIKoU peu-
patog eival (dla oe 6Aa ta onueia Tou 1§ CUMBOAIKA:

| = |1 = |2 (2'10)

Me moto tpdro 6a uropouocaue va epUnVEUOOUUE TNV mapatr-
pnon uag autry;

Eidape o1l pa Baocky apxry TnG QUOIKNG eivat n apxn datr-
pPNong Tou nAekTplkoU poptiou. Ta nAekTpdvia dev mapdyovral,
dev KataoTp€PovTal oUTE Kal CUGOWPEUOVTAl € KATIOIO ONHEIo
TOU KUKAWpaTog. Autd onuaivel étl oe oplopévo Xpdvo o apl-
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MOG Twv nAektpoviwy, dnAadr) To NAEKTPIKO GopTio Tou TEPVAEL
and kdbe JlaToun TWV AYWYWV TOU KUKAWHATOG, elvat o (dlog.
Juvenwg 1 €vraon tou pelpartoqg eival n dia.

21N ouvéxela ouvdEovtag He KAtdMnAo Tpomo Tpia BoAtdue-
Tpa (edva 2.44a) ota AKpa TWV KATAVOAWTWV OTa AKpa TOou
KUKAWMATOG METPAUE TIG TATELG OTA AKpa Touq. MNapatnpolpue Ot
n tdon V- ota dkpa Tou KUKAWpatog looUtal pe To dbpoloua
TwVv Tdoewv Vg Kat Vgr ota dkpa kdBe Adumnag (eikova 2.4483) 1
OUMBOAIKA:

VAr = VAB + VBr (211)

Mwe Ba uropouoaue va epUNVEUCOUUE TNV MAPATHENOCN UAG auTr;

H mapandvw oxéon eival anotéheoua pag arnd TG Baoikdte-
PEG APXEQ TNG PUOKNG: TNG APXNG dlaTNPENONG NG EVEPYELAG.
Eidape 6Tt n petaBolr) TNG NAEKTPKAG evEpyelag evog NAEKTPL-
kKoU ¢optiou Tou Kiveital peta&l dUo onuelwv evédg KUKAWUATOG
ekppdletal and tnv tdon MeTa&l Twv onuelwv. 'ETol Kabwg ta
nAekTpdvia Kivouvtal amd 1o ' mpog 10 A (elkdva 2.44B), n nAe-
KTPIKI] Toug evépyela petaBdaMetat. H mapandvew petaBoln
ekppdletal and TV V. H ouvolikry HETABOAY] TNG NAEKTPLKAG
evépyelag Twv nAektpoviwv Ba eival (on pe to dBpolopa Twv PeTa-
BoAwv katd ™n di€Aeuor| Toug amd 1o I Mpog To B kat amd 1o
B nmpog 1o A, dnAadn katd tn diéheuor} Toug and kdBe AaurTi-
pa. ZUPBONKA propoUpe va YPAYoupe:

AErA = AE[—B + AEBA (212)

KUkAwua o€ napdaAnAn ouvaeon

Ta mneploodtepa KUKADUATA KaTtaokeuddovtal €10l WOTE Ol NAe-
KTPIKEG OUOKEUEG va AettoupyouUv aveEAPTnTa n pia ard v dAAn.
MNa nmapddetyua, oto omitl pag évag Aaumtripag unopel va gwto-
BoAel 1 Oxt xwpig va emnpeddlel ™ Aettoupyia Twv AWV AQUTTTA-
PWV 1 NAEKTPIKWV OUOKeUWV. AuTd oupPaivel emeldry ol OUOKeEU-
éq dev ouvdéovtal oe oelpd aAAd MAPAANAA 1 Wia pe v AAAn.

H ekdva 2.45 deixvel dUo Aauntripeg nmou ouvdéovtal ota dkpa
A kal B evdég nAektplikoU KUKAWPatog. Autd eival éva mapd-
delypa amiol KUKAWHPATOG KATAVOAWTWY e TApAAAnAn olvde-
on. KdBe Aaumtripag €xel 1o dikd Tou KAAd0 amd Tov €va TOAo
Tng unarapiag otov dANo. Ymdpxouv duo xwplotol dpduol yia
To peupa. ‘Etol, oe aviiBeon pe €va KUkAwpa oelpdg, amnd Toug
dUo Aaumtripeg diépxovtal dlapopeTIKA NAEKTPOVIA. TO KUKAW-
Ma eival kAelotd aveEdptnta and to €dv Aettoupyel o évag 1
Kal ot dUo Aaumtrpeg. H dlakomm] oe €vav omolodnnote KAASo
dev BlakdmTEL TNV KIvNom Twv NAeKTpoviwv oToug AAAOUG KAA-
doug, pe anotéleopa kdBe ouokeur) va Aettoupyel aveEdptnta
and TG AMNeG.

2e éva TETOLO0 KUKAWHA Ouvd€oupe KATAMNAA BOATOUETPQ Kal
QUMEPOUETPA WOTE VA UETPAME TIG TACELG OTA AKPA TWV AQUITTA-
PWV KABWG Kal TI§ eVIACEIS TWV PEUUATWY TIOU Toug dlappéouv

( ApaoTnpioTnTa
Aapndkia oe oeipa

» Mdpe pa unarapia Twv 4,5 Volt kat duo
Aaumdkia twv 2,5 Volt.

> TomoBEtnoe ta Aaumdkia oe U0 AUXVLO-
AaBEQ Kkal oUvdeo€ Ta O Oelpd PE TNV
urnatapia. Ta Aapndkia avapouv.

> TimpoBAEnelq 6Tl Ba oupBel av cuvdEoelg TO
€va AauMdkL pe Toug OAoug G prnarapiag;

» Kdve tn oUvdeon yla va emBeBalwoelq
Vv TPORAeYr|) cou.

» Eppuriveuce Tto (avouevo.

vo—  (B)

Eikéva 2.44
(@) Zto kUKAwua napeuBaMoupe Ta BoAtduetpa napdMnia ya
va petpricoue Tiq Tdoe ota dkpa Twv Aaumripwy, KaBws Kat
ota dkpa Tou KukAwuatog. (B) Zxnuatkn avanapdotaon tou
KkukA@uatog pe ta PoAtdueToa.

Eixdva 2.45
MapdMnAn ouvdean U0 Aaurtripw.
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Eikéva 2.46
Sxnuaukr avanapdotaon kukAwuarog mapdMnAng ouvdeong
me ewdvag 2.45 e aumepdueToq.

(a)

@

Eikdva 2.47
(a) Avtiotdres oe oelpd: Toug dlappéet To (do pedua. (B) Ave-
otdteq oe napaMnAn ouvdeon: éxouv v Bla tdon.

i YW g Wi
: Ry Ry .
i .'llll!a‘_ i
1 R2 I
A 1 'l‘ i '.l
] : R, Rs : B
W YW
ARl ': (B)
- T VWY 9
A o R : 1B
Eikdva 2.48

‘Eva ovotnua avtiotatwy napouotdlel duo dkpa (moAoug) e ta
onola ouvdEeTal e TO UMOAOUTO KUKAWYA.

(eldéva 2.46). Awaruotwvoupe Ot

a. 21a dkpa Twv Aaumtipwv epapudletal n da dagopd duva-
MikoU mou eival {on pe ™ dapopd duvapikol g TMYNG (Vag)-

B. H évtaon (I) Tou oAikoU nAeKTPIKOU PEUNATOG TIOU PETPAEL TO
aunepdépeTpo A eival (on pe To d6polopa twv evtdoewv (I, kat
l,) Twv peupdtwy Tou dlappéouv Toug dSUO AQUMTHPES Kal
MeTpwvTal and Ta aurepdueTpa A; kat A, avtioTtolxa (ewdva
2.46). Qote 1oxUeL:

=1 + I, (2.13)

Mwe 6a umopoucaue va epUnveUOOUUE TNV MAPATHENON UAG
autn;

Mvwpifoupe OTL TO NAeKTPIKO peldua eival kivnon QopTIoUEVWV
oWMATBlwV KATd PAKOG TWV Aywywv Tou KukA®patog. Emiong
yvwpiloupe étL To QopTio datnpeital. ‘Ooa opTiouéva owuati-
dla diEpxovtal o opLopEVO Xpovo amd To onueio A téoa Kat mep-
voUv OUVOANIKA Tipog Toug dUo Aaurtrpeg otov (dlo xpdvo. Mmo-
poUpe emouévwg va cuprepdvoupe OTL n €vtaon (I) Tou oAlkou
nAekTplkoU pelpatog mou dlappéel To cuotnua eivat (on pe To
dbpolopa twv evrdcewv (I; kat l,) Twv peupdtwy mou dlappEouv
Toug dUo AQuMTrPES.

Zuvdeon avtioTatwy

e éva KUKAwPa ouviBwg umdpxouv meploodtepol and €vag
avTiotdreg ouvdedepévol e dldpopoug Tpdmoug. Av dlaBEToupe
duo avtiotdteg Ry kat R, 1éTE pMopoUpe va TOUG OUVOEOOULE
MOVOo pe dUo dlapopeTikolg HETAEU Toug TPOToUG: o Oelpd (EIKO-
va 2.47a) kat mapdAnAa (eikdéva 2.47B).

‘Oco peyalUtepog elval 0 aplOudg Twv AVTIOTATWY TIou OlabE-
Toupe TOOO MEPLOCATEPOL Elval KAl Ol TPOTOL [IE TOUG OTIOI0UG WITo-
poUue va Toug ouvdéooupe (eikdva 2.48). levikd ovoudloupe
ouotnua (ouvdeouoloyia) avriotatwy éva oUVOANO QVTIOTATWY ToU
Toug €xoupe ouvdéoel e omolovdnmnote Tpdmno. ‘Eva anm\d ouotn-
Ma avtiotatwv epgavitel nmdvrote dUo dkpa (A kat B) ota omola
propoUpe va epapuoloupe TNV NAEKTPIK Tdon (eikdva 2.48a).

Av ota dKpa TOU CUCTAMATOG TWV QVTIOTATWY EQAPUOCOULE
pa dagpopd duvapikou V, téte am’ autd Ba JLEABeL NAEKTPIKO
pelpa évtaong |. Ag unoBéooupe Twpa OtL Bplokoupe évav avil-
otdrn avrioraong R t€tolov ote, av oTa dkpa Tou EPAPPOCOULE
v (Ol tdon V, va diENBeL arr’ autdv NAeKTPIKS pelua dlag évta-
ong | (ewdva 2.48B). Téte n avrioraon R ovopdletral 100dUvaun
avriotaon Tou ouoThparog (ouvdeopoAloyiag). ZUupwva pe TO
vouo Tou Qu, n wooduvaun avtiotaon Tou CUOTNHATOG LKAVOTIOL-
el ™ oxéon:

R=

¥ (2.1)

érou V eivat n dlapopd duvapikou Tou epapudloupe oTa dkpa
TOU OUOTAMATOG TwV avTliotatwv Kat | n évtaon tou nAekTplkou
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pelpatog mou To dlappgel (eikdva 2.48B). BéBaia o vouog Tou
Qu propel va epapuooTel XwPELoTd Kal yla KABe UEUOVWUEVO avTl-
otdtn. ©a umoloyiooupe Tnv wodlvaun avtiotaon otg dUo
armlouotepeg 600 Kal BepeMWIEIG OUVOETELG QVTIOTATWY: OTNV
TIAPAAANAN Kal otnv Katd oelpd ouvdeon.

Zuvéeon SUO AVTIOTATWV OfE OcIpd

Ot avtiotdreg ouvdéovtal Onwg paivetal otnv elkéva 2.49a. Kat
andé Toug dUo dEpxetal To Blo nAektplkd peldpa €vraong I, to
OTo{0 TO METPAWE e TO aumepdpeTpo. Me tn Borbela twv BoA-
TOUETPWV UITOPOoUE va emiBeBaldooupe 6Tl n dlapopd duval-
koU ota dkpa A kat B tou cuotruatog eivatl (on pe to dBpot-
OMa TWV TAoEwV Tou PeTPdue ota dkpa kdBe avtiotdn:

VAB = VAr + V|—B (215)

JupBoAlloupe pe Ry kat R, TIg avtiotdoelg Twv dU0 avTloTaTwy
kalr epapudloupe 10 vopo Tou Qu oe KABe avtloTdTn:

Vyr = IR, (2.16)
VrB = |.R2 (217)

H 100dUvaun avtiotaon (R) Tou cuotruarog Twv dUO AvTloTa-
Twv elval n avriotaon evédg avtiotdtn and Tov onoio JEPETaL
nAekTplkd pelpa dlag €vraong |, epdoov ota dkpa Tou epap-
péooupe Tdon (on pe v oAk Tdon Vg Tou cuoTruatog (eiké-
va 2.49B). ‘Etol, av epappdooupe TIAAL TO VOO Tou Qu, €XOUE:

Vae=IR (2.18)

AvtikaBlotoupe Tiq Tdoelg Vag, Var Kat Vg otn oxéon (2.15) pe
Bdon Tiq ox€oelg (2.16), (2.17) kat (2.18), omdte mpokUmTeELl OTL:

'R = I'R, + 'R, 1
R=R, +R, (2.19)

H oxéon (2.19) dnAwvel étL n 1008Uvaun avriotacn duUo 1
TMEPICOOTEPWV AVTIOTATWV TIOU OUVAEOVTal OE Oelpd eival ion
He To AOpoIopa TWV avTioTdoewv Toug. ‘Oco TeploadTEPOL AVTL-
otdreg mpooTifevtal o' €va KUKAwUA oelpdg TO00 N looduvaun
avtioraon au&dvetal.

MapdAAnAn oUVvS&EON AVTIOTOTWV

Twpa ot avtiotdreg ouvdeovtal Onwg deixvel n ewdva 2.50a.
Mapatnpoupe 61l ota dkpa Toug epapudletar n da dapopd
duvapikou, mou eival {on pe TN dlapopd duvaulkoU TOU OUOTH-
patog (Vag). Me Tn BorjBela twv aumepduetpwy A, A; kat A, dla-
TLOTWVOUNE OTL:

=1 + (2.20)

Epapudloupe mAAL To vOopo Tou QU yla KABe avtioTtdmn Xwpel-

i -
. ]I = 'n)

5 ¥ bl
TSRS T T, S
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Lo " Lgl
i LS

T
& L
ST ®
A i MWW—— B
L L ey
)
Eixdva 2.49

(a) Avtiotdreq ouvdedeugvol oe oelpd. (B) H toodivaun avti-
otaon.

B
(B)

Eikéva 2.50
(a) Avtiotdreg ouvdedeuévor napdMnia. (B) H woduvaun avti-
otaon.
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( ApaoTnpioTnTa

Aauntipeg oe mapdAAnAn ouvdeon

» 2Uvdeoe otoug oAoug unarapiag 4,5 Volt
éva Aaurdkt 3,6 Volt. To Aaundkl ¢wto-
BoAel évrova.

» Tt npoPAénelg ot 6a ouuBel otn Pwto-
BoAla Tou Aaumtipa av ouvdeEoelg nMapdA-
AnAa kat éva deutepo (dlo AQuUmdkt;

» Kdve tn ouUvdeon yla va emBeBalwoelq
TNV MPORAEYR} oou.

» Epprijveuce TO QalvOueEVO TOU TIAPATAEN-
O€gG.

otd, Kabwg kal ylia €vav avtlotdtn pe avrtiotaon (on pe v oo-
duvaun avtiotaon (R) Tou cuoTtAUATOg TwV dUO AVIIOTATWV:

V \Y \Y
| — ~48 |, = a8 =t _
S =R = (2.21)

Ané TIg oxéoelg (2.21) mpokurrel 0Tl 600 pIKpdTEPN eival n
avtiotaon eviég kKAAdou Téoo peyalutepn eival n évraon Tou peu-
patog mou diépxetal and autdv. AvTIKAOIOTOUUE TIG EVIACELS TWV
peupdtwv otn oxéon (2.20) and TG oxéoelg (2.21), omdre mpo-
Kurttel Ot

Vs
R

s
R

Vs Vi . 1
_Vw Ve (7 LI (2.22)
R 0N )

| =

1

And m oxéon (2.22) mpokurtrel OTL, av oL dUo avrlotdreg elval
{dlol, TéTE N LWOdUvaun avtiotaon woutal Pe TO oo TNG KABeWLAG.
2uvenwg 600 0 aplBpog Twv avtlotatwv auEdvetal n .ooduvapn
avtiotaon eAatrtwveral Kat eival pikpdtepn and Kabepd amd TIq
QVTIOTACELG TWV QVTIOTATWY TIou ouvdgovtal apdMnAa.

Mapadeiyua 2.1

40 Q avtioToa, Hmopeiq:

PWV;

2Toug TOAOUG NAEKTPIKAG TINYNRG ouvdgelg dUo Aaumtripeq A, kat A, oe oelpd.
Kh\eivelg o dlakdmmn d, ondte mapatnpelq Ott n €vdelEn Tou aumepOUeETPOU
yivetat 0,2 A. Av yvwpilelg 4Tl ol avTloTAoELG TwV Aaumrpwy eival 20 Q kat

a) va mpoBAEYelg TIq evdel&elg V4 kat V, kal V Twv BOATOUETPWV;
B) va urmoAoyioelg TNV 1W0odUvaun avtioTaon ToU CUOTAMATOG TwV dU0 AQUMTY-

Avtiotaon tou A;: R;=20 Q Tdon Ay V4 Noépog tou Qu
Avtiotaon tou A,: R,=40 Q Tdon Ay V, V=1I'R
‘Evtaon tou pelpatog Tou Tdon ota dkpa Tou V=V; + V,
dlappéel To KUKAwua: 1=0,2 A KUKAWuaTog: V

loodUvaun avtiotaon: R

OTolXO) KAl TwV TYywv (elkéva a).

ouvdéovtal oe oelpd.

Brjpa 1: KataokeudZoupe Tn GUPBOAIKY] avanapdoTacn Tou KUKAWUATOG (elkéva a).

Brijpa 2: Snuewwvoupe Ta AKPa-akPodEKTEG TwV avtiotatwv (Al, MB kat AB avti- .

Brijpa 3: AlmoTt®voupe Toug Tpdmoug ouvdeong Twv avtiotatwv. Ot Ry kat R,

Auon

———
1
b

Ané Toug dUo avTioTtdreg JIEPXETAL TO (Blo NAeKTPIKO pelpa évraong 1=0,2 A. Ry I R;
Epapudloupe yla kdbe karavoAwt tn Baowkr e&lowon: =

{¥}
Aaurttiipag 1 Aauntmpag 2 s = +
V,=IR;, V;=(0,2 A)*(20 Q)=4 V, V,=1"Ry, V,=(0,2 A)*(40 Q)=8 V, Eéva a

Qote: V=4 V Qote: V,=8 V
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Brijpa 4: KaraokeudZoupe Tn GUUBOAIKY avarnapdotaon Tou LloodUvapou KUKAWHATOG (ewdva B).
O avtiotdreg Ry kat R, eivar ouvdedepévol oe oelpd. Emopévwg n 1oodlvaun avtiotaon

Toug Sivetal amd T oxgon: (B L ) ]
1
Roos=Ri+Rz N Rwos=(20 Q) + (40 Q)=60 Q Qote: Ry5=60 Q. ) LA
Snueiwon: MropoUue va urnoAoyiooupe T 3lapopd Suvapkoy HETagy Twv MéAwY g mnyng . "
(V) ue dUo dlapOoPETIKOUG TPOMOUG: .
1. A6 1o apxiké kUkAwpa: H dlapopd duvapikol HeTagy Twv onueiwv A kat B (Vag) | L

looutal pe To ABpolopa TwV dlaPopwv dUVAUKoU Var- Kat Vig:
i i Eixdva (B)
Vag=Var + Vg N Vag=(4 V) + (8V) 1 Vps=12 V.
2. An6 10 100dUvapo KUkAwua: Egapupdéloupe to vOpo tou Qu yia tnv looduvaun aviiotaon:

Vag=I"'Rioos N Vas=(0,2 A)*(60 Q) 1] Vpg=12 V.

Mapadeiyua 2.2

2ToUq TIOAOUG NAEKTPLIKAG TNYNG ouvdgoupe dUo Aaumtrpeg A kat A, og TIAPAAAN-
An ouvdeon. KAeivoupe To dlakdrm J, omndte napatnpoupe OtL n évdel&n V tou BoA-
TépeTPOU Yyivetar 12 V. Av yvwpilelq 6Tl ol avtiotdoelq Twv Aaummpwy eivat 20 Q
kat 40 Q avrtiotolxa, pmopelq:

a) va mpoPAEYelg TIg evdel&elg |4, |, kat | Twv aunepdueTpwy;

B) va unoAoyioelg tnv 10odUvaun avriotaon Tou CUCTAUATOG TwV OU0 AQUITTHPWV;

Avtiotaon tou Ay Ri=20 Q ‘Evtaon pelpatoq mou dlappgel tov Ay Néuog tou Qu
Avtiotaon tou A,: R,=60 Q ‘Evtaon pelparog mou dlappéet Tov Ay |, |=%
Tdon ota dkpa AB Tou ‘Evtaon Ttou pelpaTog Tou Jlappégel TV | = I+,
KUKA®Wpatog: V=12 V looduvaun avtiotaon: R

Auon

Brijpa 1: Kataokeudloupe Tn OUMBOAIKN] avamapdoTtaon Tou KUKAWUATOG (elkéva q).
Brijpa 2: Inuelvoupe Ta AKPA-OKPODEKTEG TWV AVIIOTATWV Kal Twv mnywv Al, B kat AB avtioTtoixa (eikéva a).

Brijpa 3: Awariotwvoupe toug Tpdmoug ouvdeong twv aviotatwv. Ot Ry kat R, ouvd€ovtal mapdAnAa.

2T1a dkpa toug A, B umdpxel kown tdom tou eivat (on pe v Tdon twv moAwv | (a) i x|
™g mmyrig (V). = {I i
Epapudloupe yia kdbe avtiotdtn tn Baolkn e&lowon:
Ry |4 ":ﬂ:]
Aaunmpag 1 Aaurnmpag 2 Wﬁ;@— \
Vv 12V Vv 12V
=2, h=g—= =, =2
R, 20Q R> 60Q A Rs iz B
Qote: 1,=0,6 A Qote: ,=0,2 A AN A2 —
L. A
A6  Baoikry oxéon I=I; + I, unohoyiCoupe tnv évtaon 1=0,6 A + 0,2 A. Qate
1=0,8 A Eikova (a)
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Brijpa 4: KaraokeudZoupe Tn OUUBOAIKY) avarnapdoTtaon Tou loodUvapou KUKAW-

®

patog (eikéva B). X s
Ot avtiotdteg Ry kat R, eival ouvdedepévol mapdAnia. Emopévwg n 1oodu- # . (‘k‘l
vapn avtiotaory Toug Sivetat and T £on:

1”n 1 1 ' q1 1 1 e 1 60Q+20Q & .M:I TB
RA'R, " R 2a'sa "R @oee "R i,
Inueiwon: MmopouUue va UToAOY{ooUlE TNV LloodUvaun avtioTaon Tou KUKA®- Eixdva (B)

patog amnd Tov OpLopd Tng.
sz% 1 R=% ‘Qote R=15 Q.

» Xpnoigomoinoe Kai eQpAappooe TIG €Vvoleg TIOU EHABEG:

HAekTPIKO pelpa Kal NAEKTPIKG KUKAwpa
1. Zupm\ripwoe TIG AEEelg Tou Aelmouv and To MAPAKATW Kelevo €Tol WOTE Ol TIPOTACELG TTOU TIPOKUTTTOUV
va elval emoTtnuovikd opbEq:
(o T 1 |V A KIVNON TWV ceveeieeieceee, N YEVIKOTEQPA TWV ..oevvrereeennen. oWUATIS(WY TNV OVOUd-
Coupe NAEKTPIKO pelua.
B. Op(Coupe ™V ..cceeneeee. () Tou nAektplkoU pelpaTog ToU dlappéel €vav aywyd wg To TMnAiko Tou
............... (g) mou diEpxeTal ATMO WA .......c..e.eeee.. TOU AYOYOU OF .oovvveveenrs veeveenveenne. (1) TIPOG TO e

OLJOTIOIOUKE YIa VA UETPAPE TNV €VIaoTn ToU NAEKTPIKOU PEUPATOG OVOUATOVTAL ..occccveeeveeenne..

Y. Kdbe didtagn nou anoteAeitat and ............... AYWYLLOUG «dPONOUG», HECW TWV oTtolwv Propel va SLEN-
Bel NAEKTPIKO PEUUA OVOPATZETAL ..ocvveeecires cveeeenveeeineeeennes .

d. Kdbe ouokeury otnv omoia pa HopPr] EVEPYELQG METATPEMETAL O NAEKTPLIKY OVOUAZETAL ...............
............... evépyelag. To NAeKTPIKO oTolxelo (umatapia) 1} 0 CUCCWPEEUTG (UMatapia AUTOKIVHTOU) PETA-

TEEMEL TNV wevveeeeenee, evépyela o€ NAEKTPLIK, H yevwntpla PETATPEMEL TN ..coeeee..... evépyela o€ nhe-
KTPIKA. TO PWTOOTOIXEIO PETATPETEL TNV EVEPYELA TNG worververreervenienns o€ NAEKTPIKY), VW TO BepuooTol-
XE0 ™ i EVEPYELD OE NAEKTPIKN.

€. OVOuAZoUPE NAEKTPLKY ..oovvneenee. 1 3APoPd ....oeceeeneee (Vimyre) HETAEU Twv 300 MOAWV HIAG NAEKTPIKNG
mnNyng to mnAko g v (Eqrextowy) TIOU TIDOOQEPETAL QMO TNV MNYN 08 NAEKTPOVIA CUVONIKOU
............... (g) dtav dEpxovral amd autrv MPOG TO ............. OVOPALOUME ............... TAON 1| dlapopd
............... peTaEU Twv OUO AKPWV TOU KATAVOAWTH), TO TNAKO NG ............... TIOU HETAPEPOUV CTOV
KATavaAwTtr] NAEKTPOVIA GUVONIKOU ......... étav diEpyovral and autdv TPOG TO ...........



KE®AANAIO 2 HAEKTPIKO PEYMA

HAekTpikd dimoAa kal avrioraon €veg aywyou

2. Zupnm\ripwoe TIG AEEeLg Tou Aelmouv amd To MAPaKATw Ke(Uevo €10l WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV
va elval emoTtnuovikd opbEq:

a. HAEKTPIKA ....oeeee. (R) evég nAektplkoU SIMOAOU OVOPAZETAL TO TINAIKO TNG wovvveevvieees veeeeiveeennee. V)
mou epapudleTal otouqg TOAOUG Tou OSIMOAOU TIPOG TNV ............ (I) TOU oo e TIoU TO
dlappéel: R=—"= . H povdda avtioraong oto Albvég ZUotmua Movddwv eival to ......... a .. )

B. H avtiotaon 'l.'.(;L.Jmu&TQMlKOL'J aywyoU TIPOEPXETAL ATIO TIG ...ccveeeeee... TWV eNeUBEPWV NAEKTPOVIWY e
TA e, TOU METAN\OU.

Y. H évtaon (I) Tou nAektpikoU peluatog mou dlappsel éva PETAAKO aywyod eival ............... g dla-

d. Kdbe dimolo mou kavorolel To vOpo tou Qu ovopdletat ............... Kat €xel TNV WBI0TNTa va HETA-
TPEMEL €E OAOKAN|POU TNV ..evveneeeenns EVEPYELA TE .vvererennnee

€. H avtiotaon evég petalikol clppatoq otabepriq dlatourg oe OA0 TO WNKOG Tou: i) eival ...............
TOU cevevereeenns TOU (€), wovveeeees eveeennn Tou eppadol (A) Tng dwatoung Tou, i) eEaptdrat and TO
............. TOU ........... a6 TO omoio elval KATAOKEUAOUEVO TO gUpUa Kal amd 1N ............... TOU AYw-
you.

ot. Otav o petaBANTog avIloTATNg XEnoldomnoleital yia va pubuifoupe tnv évtaon Tou nAekTplkoU pel-
MATOG TIOU JLAPPEEL LA CUOKEUT] OVOUATZETAL ... , VM Yla va pubuiCoupe TV nAekTplkn Tdon
ToU £PAPPOZETAl OTOUG TIOAOUG TNG OVOUATZETAL ..vveevveevveeennee.

Epappoyég apxwv d1atipnong ortn HEAETN amAWV NAEKTPIKWV KUKAWHATWV
3. Zupnm\rpwoe TIG AEEelg Tou Aelmouv amd To MAPAKATW Ke(UeVo €TOL WOTE Ol MPOTACELS TIOU TIPOKUTTTOUV
va elval emoTtnuovikd opbEq:

a. H tdon V- ota dkpa Tou KUKA®WUATOG dUO AQUITTI)pwV GUVOEDEUEVWV OE OELPA LOOUTAL UE TO ..eeevennveene
TWV TAoewVv Vag Kal Vgr ota dkpa kdbe Aapmtripa. Autd eival amOTEAEOUA TNG APXIIG - vveerrrererrreervererseens

NG coeeveeereeeeeannn

B. H évtaon (I) Tou oAlkoU nAekTplkoU peluatog mou dlappéel éva KUKAwUa dUo Aaumtipwyv ouvdede-
pévav TapdAANAa elval (on HE TO ...ccceveeeeneee. TOV eeeeeeeeneen. (I; kat I) TV e, mou dlappé-
ouV Toug dUO AaumTrPeq. AUTO elval ATOTENEOUA TNG CAPXNG -veerreerreenns TOU ooieeieeiiiens aeeeeieaneaeeans

» E@dppooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWUEVEG OTTAVTHOEIG OTIG EPWTHOEIG TTOU AKOAOUOOUV:
HAekTpIikO pelpa Kai NAEKTPIKO KUKAWHA

4. Na mpayuatonomjoelg To KUKAwUA Tou Taplotdvetal otn Sumhavn)
elkova. Zwypdeloe oTo TETPADIS OOU TN OXNUATIKY Tou avanapd-
otaon. Na meptypdyelg 1t 6a oupPel PeTd TO KAeloWo Tou Slakoé-
TITN XPNOLUOTIOIWVTAG TIG EVVOLEG «NAEKTPIKY] TAON», «NAEKTPIKO PEU-
Ma», «NAEKTPIKO KUKAWUA», «NAEKTPIKO TED(0», «eAeUBEPA NAEKTPO-
Vi,

5. AwBételg wa prarapia, €va Aaumripa, éva aunepoueTpo, va BoA-
TOUETPO, €va dlakdmn Kat kaAwdia. Mpayuatonoinoe €va KUKAwPa
T€Tol0 Wate dtav KAelvelg To SLAKAMTN, O AQUMTAPAG va GWTOBOAE!, EVW TO AUMEPOUETPO va Jelxvel TNV
€vtaon Tou NAeKTPIKoU PEUNATOG TIOU JlapPEeL TO AAUMTNPA Kal TO BOATOHETPO TNV NAEKTPLKY TAON ota
dkpa tou. Na oxedldoelq Tn OXNUATIKY) avanapdoTtaon Tou TMApamndve KUKAOMATOG KaBwg Kat Tn Oup-
Batiky popd Tou pPeluaToq.
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10.

HAekTpikd dimoAa kai avrioracn €vog aywyou

Na kataockeudoelg To KUKAWUA Tou Taplotdvetal otn dmAavr eikéva. Av
kAeloelg To dlakdmTn, TL TePIPEvelS va oupBel; Na xapaktnpioelg pe Z Tig
MPOTACELG TWV OTolWV TO TEPLEXOUEVO €lval ETILOTNUOVIKA 0pBS Kal pe A
QUTEG TIOU TO TEPLEXOEVS TOUG elval ETIIOTNUOVIKA AAvOaoTUEVO.

a.

3TO €0WTEPIKO TOU METAANKOU OUPMATOG TOU Aaumtripa €xel dnuioup-
ynBel éva nhektpikd medio.

. Katd prkog Tou oUpuartog kivouvtal eAeUBepa nAektpdvia mou mapd-

yovrat and v pnartapia.

. Katd prikog Tou oUpuatog kivouvral Ta BeTiKd 1dvta Tou PETANOU amd To omoio €xel kataokeuaoTel

TO oUpHA TOU AQUITINPA.

. Ta e\elBepa nAekTPOVIA TOU PETAAIKOU OUPUATOG AAANAEMISPOUV e TA LOVTIA TOU PETANOU Kal PETa-

PE€pouv 0’ autd €va PEPOG TNG KIVNTIKNG TOUG EVEPYELAG.

. H evépyela mou petapéperal ouvolikd ota évta tou oUppatog and kAbe nNAeKTPOVIO ToU KiveTal and To

éva GKPO TOU AQUITIIPa OTo AAAO eival avdoyn NG NAEKTPIKNG TAONG Tou epapudleTal ota dkpa Tou.

Na xapaktnpioelg pe X TIG TPOTACELG TWV OMOIWV TO TEPLEXOMEVO elval €MIOTNUOVIKA 0pBO Kat pe A
QUTEG TIOU TO TEPLEXOMEVO TOUGQ eival ETIOTNUOVIKA AavOaouEVO.

H

a.

oT.

avtiotaon evég petalikoU aywyou:
MeyaAwvel étav au&dvoupe tnv TAon mou epapudloue ota dkpa Tou, evw 1 Bepuokpacia Tou dla-
Tneeital otabepn.

. Meyahwvel étav au&dvoupe tn Bepuokpacia Tou, evw N NAEKTPIK TAon Tou epapudletal ota dkpa

Tou mapapével atabepn.

. Meyahwvel étav au&dvoupe tnv €vtaon Tou NAeKTplkoU PeUPATOG TIOU Tov Jlappéel, evw n Beppo-

kpaoia tou dlatnpeitat orabepn).

. Elvatr {on pe 1o mnAiko TG €viaong Tou nAekTplkoU PeUpaTOq TIoU OlappEel ToV aywyod Tpog Tnv

NAEKTPLKA TAON ToU £papudloupe oTa AKPa TOU.

. EEaptdrar andé 1o UNkO Tou aywyou.

Aev peTaBAMeTal av SIMAACIACOUUE OUYXPOVWS TO UKOG TOU aywyou Kat To eupaddv TG SIATOUNG Tou.

Na arTloAoyr|oelg MeEPIANTTIKA TIG Aravtrigelg oou.

H
KO

avtiotaon evég aywyolu dumAaotdletal otav JMAACIAloUpE TNV NAEKTPIKY Tdon ota dkpa Tou. Yma-
Uel 0 aywydég autdg oto vopo tou Qu; Na attloAoynoelg Tnv andvrnor) oou.

AUo avtiotdrteg €xouv dl0 prkog kKat epBaddv datoung kat Bpiokovtal oty Bla Beppokpacia. Qotdoo
napouctdfouv dlaPopeTik avtiotaon. Mwg eEnyeiq To pawvdpevo auto;

E@appoyég apxwv diatipnong otn HPEAETN amAWV NAEKTPIKWV KUKAWHATWV

21N dumAavn] €lkova BAEMELG TN OXNUATIKY avarnapdotaon evog nhe- P R
KTplkoU KukAwuatog. Na oxedldoelg T ¢opd Tou pPeluatog Tou
diépxetal and kdbe avtiotdtn. Na xapaktnpioelg pe X TIq MPOTd- Ry
oelg Twv orolwv To TeplexOuevo elval emoTtnuovikd opBd kat pe A L TR
QUTEG TIOU TO TEPLEXOEVO TOUG elval ETIOTNUOVIKA AAvOATUEVO. F

a.
B.
Y.
0.

€.

Rz

|‘.' N —
VA B

Ot avtiotdteg R; kat R, ouvdéovtal oe oelpd.

Ot avtiotdreg R, kal Ry ouvdéovral mapdAnAa. L

Ou avtiotdreg R; kat R, ouvd€ovtal og oelpd.
O avtiotdtng R, ouvdéetal mapdMnAa pe Tov loodlvapo avtiotdtn Twv R; kat R,.

O avtiotding Ry ouvdéetal oe oelpd Pe Tov LloodUvauo avtiotdtn Twv R, Rs kat R,.
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ot. H évtaon Tou nAektplkoU peluatog mou dlappéel Tov avtiotdt R; eival {on pe tv évraon tou peu-
patog mou dlappgel Tov R..

. H 1don ota dkpa tou R, eival (on pe 10 dBpolopa Twv Tdoswv ota Adkpa Twv avriotatwyv R; kat R,.
2 3 4
n. Ta nAektplkd pedpara mou dappgouv TG R; kat R, €xouv (oeq evtdoelq.

8. H évtaon tou pelpatog mou dlappéel Tov R, elval (on pe 1o dBpolopa TwV eVTATEWV TWV PEUMATWY
mou dlappeouv Touqg avtiotdreg R, kat Rs.

.. H tdon otoug méloug tng mMnyng (A, B) eival ion pe 1o dBpolopa Twv Tdoewv ota AKPA TwV AvTl-
otatwv Ry kat R..

Na attioAoyr|oelg mMePIANMTIKA TIG ETIIAOYEG OOU.

11. AwaB€telg dUo Aaumrripeq SlAaPOPETIKWV avtiotdoswy, Ry kat R,, pia prarapia kat kakwdia. Na mpay-
patomomoelg éva KUKAwHA €10l WoTe va dlappéel Toug AAPMTrpeg To (Blo nAekTplkd pelua. Mwg Ba
HeTaBANnBel n @wtoBoAia kdBe Aaummpa av ouvdéooupe (BPUXUKUKAWOOUME) Ta dkpa evég €€ autwv
pe éva xovtpd KaAwdlo apeAntéag avriotaong. Mwg prnopelq va eEnynoelg 1o gavouevo autd; e KAbe
neplmTwon va oxedIAoElg TN OXNMUATIKY) avarnapdotacn ToU KUKAWUATOG.

12. AwaB€telq dUo Aaumtrpeg SLAPOPETIKWY avtiotdoswv Ry kat R,, pia pnatapia kat kaAwdia. Na mpayua-
TOTIOOELG €va KUKAwPA €T0ol woTte otoug dUo Aaumtrpeq va epapudletal n da dapopd duvapkou.
Mwg Ba petapAndel n pwtofoiia kdBe Aaumtripa av ouvd€ooupe (BPAXUKUKAWOOUUE) Ta dkpa evodg €€
autwyv e éva Xovipd kaAwdlo apeAntéag avtiotaong; MNwg Ba petaBAndel oty mepimTwon autr To nAe-
KTPpWGS peldpa mou dappeel Tnv mnyr); Mwg pnopelq va e&nynoelg 1o gawvdpevo autd; e kABe mepi-
TTwon oxedlaoce Tn OXNUATIKA avanapdoTaon TOU KUKAWUATOG.

ONON.WAKSO

HAekTPIKO pelpa Kal NAEKTPIKG KUKAwpa

1. H €vtaon tou nAektpikol peluatog atnv 08dvn evdg nAektpovikoU umoAoytatr) eivat 320 pA. Mdoa nAe-
KTPOVIA «XTUTIoUv» TNV eripdvela Tng 08dvnG TOU UMOAOYLOTH KABe OeuTePOAETTO; TO OTOLXELWDEG NAe-
KTPIKO poptio sival e=1,6x10"° C.

2. 'Evag Aaurtripag ouvdéetal, pe tn Bonbela kahwdiwv, oe oelpd Ue €va aumePOUETPO Kal [l pratapia
Kal pwtoBoAel. H nAektpikr) Tdon otoug méAoug Tng pnatapiag eivat 9 V. H évdel&n tou aumepduUeTpou
eivat I1=1,5 A.

a. Méoo nAektpikd PopTio diEpxeTal amd Hia SLATOUY) TOU CUPUATOG Tou Aaumtripa avd deutepOAemTo;

B. NMdco nAekTPIKO PopTio diEpxeTal amnd Tnv pnatapia avd deUuTEPOAETTTO;

y. Méon eival n xnuIK evépyela TNG UMATAPIOG TOU UETATPEMETAL 08 LloodUvVAUN NAEKTPLKY avd deute-
POAeTTTO;

3. 'Eva potomodniato kat éva I.X. autokivnto xpnotuoroloUv Kat ta duo unarapieqg diag tdong 12 V, ol
ormoieg uropolv va JLaKIVAoOUV SLAPOPETIKY TooOTNTA NAEKTPIKOU (opTiou. Av umnoBgooupe OTL N Ura-
Tapia tou potomodnAdtou uropel va dlakivrioel goptio 4 kC kat Tou autokivrjtou 30 kC, va umoloyi-
o€l TO MEYLOTO TIOOO eVEPYELG TOU Uropel kdBe umatapia va mpooPEpel.

HAekTpikd dimoAa kai avrioraocn €veg aywyou
4. ’Evag avriotding €xel avtiotaon 50 Q. Zuvd€oupe Ta AKPA TOU QVILOTATN pe Toug TIOAOUG |ag pratapiag.
>1touq méAoug NG prnatapiag ouvdgoupe Kat €va BoAtouetpo. H €vdelEn tou BoAtduetpou eival 5 V.
a. Na avanapaotroelg oto TeETPAdId OoU TN OXNUATIKY avanapdoTtacn TOU AvTIOTOLXOU KUKAWUATOG.
B Na oxedidoelg v €vraon Tou nAekTplkoU PeUATOG TIOU JLAPPEEL TOV AVTLIOTATN KAl TNV €vtaomn Tou
peluaTog Tou dlappEel TNV TNyn.
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5. 'Evag pabntmig evdlaggpetal va dlamoTwoel av 0 NAEKTPIKOG KIVNTHPAG
evog autokivnTou-rtaixvidlol umakoUel oto véuo Tou Qu. Mpayuartorol-
el To KUKAwpa g dimAavg elkévag. MetaBdMel v TAon TIOU eQap-
poletal otoug TIOAOUG Tou JIMOAOU (KlvnTripd) Kal JE €va aumepOUETPO
METPA TNV évtaon Tou nAekTplkoU peUuatog Tou Tov dlappéel. Kata-
Ypdpel Ta AnOTEAEOUATA TWV UETPNOEWV Tou otov mivaka Al. MNoto Tpo-
no enegepyaoiag Twv dedopevwv Tou mivaka Ba mpoteiveg oto padnTM

TIPOKEIUEVOU VA ATIAVINOEL OTO €PWTNUA Tou; ATloAdynoe tnv mpdtaor) MINAKAZ A1
oou. Tdon (Volt) ‘Evraon (mA)
6. 'Eva oUpua amd XPWHOVIKEAVT Exel ufkog 47,1 m kal SIQUETPo 2 mm. 2 30
Na uroAoyiocelg Tv avtioTaon Tou cUPUATOg TNG XPWHOVIKEAVNG Aap- 4 40
Bdavovtag uméyn Ta dedopéva Tou Tivaka 2.2 TG oeAidag 50. 6 35
7. Tpdkeital va OUuvOETeLg €va IKPOPWVO TO omoio €xel avtiotaon 4 Q pe 12 2:

TO OTEPEOPWVIKO OOU OUYKPOTNUA Tou Bpiloketal oe amdotaon 15 m
arné autd. H avriotaon tTwv KaAwdiwv Tou Oa XENOoLOTIooelg yia Tn ouvdeon dev BéAelg va Eemepvd
Ta 0,25 Q. YroAdyloe ) SAUETPO Tou XAAKIVOU CUPUATOG TIOU Ba XPNOLUOTOWoELg Yia Tn olvdeon, Aau-
Bdvovtag umndyn TIg TWES yia TNV edIKr} avtiotaon tou XaAkou amd Tov mivaka 2.2 Tng oeAidag 50.

E@appoyég apxwv diatipnong otn HEAETN amAWV NAEKTPIKWV KUKAWHATWV
8. 2ta dkpa evég kaAwdiou pe olppa amd XPWHOVIKEAVN ouvdgéoupe Toug TOAOUG piag pratapiag. Peu-
pa évtaong 1 mA dlappéel To kahwdlo. KéBoupe To KAAWDIO OTn HEON, OUYKOANOUUE Ta AKPA TWV KO-
MaTIWV KAl ota dkpa TNng oucoTolxiag ouvdéoupe Toug ToAoug tng Blag tng urnarapiag. Mdéon eival n
€vtaon Tou pelpartog Tou dlappéel Tn pnarapia o’ autr T mnepinTtwon);
9. Awbétoupe pa pratapia, éva aumepdueTpo, Tpia BoAtdueTpa,
duo avtlotdreq avriotdoswv Ry=40 Q kat R,=60 Q, kabwg Kkat ‘I -i

kaAwdla. Mpayuatonololpe To KUKAWUA N OXNUATIKY avarnapd- &
otaon tou omofou mapouaotdletal otn dimAavy elkéva. Metd to = a
KAeloo Tou Slakdrn 3 1 évSelEn Tou BOATOETPOU sival V= t £

A AN = B
6 V. Na unoloyioelg: = J r _\J
1 Vi

a. TNV ooduvaun avtiotaon Tou KUKAWMATOG Kabwg Kal tnv ~- a
€vOelEN TOU QUMEPOUETPOU W)

B. TV évraon Tou pelpatog Tou dlappéetl Tov avtiotdtn R,

Y. TNV évraon Tou pelpartog Tou dlappéel Tov avtioTdrn R,

3. TIq €vdelkelg Twv BoAtopétpwy Vy Kat Vs.

10. AwbB€toupe wa pmatapia, éva aumepoueTpo, dUO avIlOTATEG

avtiotdoswv R;=60 Q kat R,=30 Q kat kaAwdwa. Mpayparo- I P

ToloUpe To KUKAwpa NG dmAavrg elkovag. Metd 1o KAeiowo 8 ~

Tou JlakdTTn n €vdelEn tou aumepope€Tpou eival 1=0,3 A. Ry L .

a. Mdon eivat n 10odUvaun avtiotaon Tou CUCTANATOC TwV U0 MW——A1—
QAVTIOTATWY;

B. YmoAdyloe Tnv TAon oTa AKPa TOU CUCTAMATOG Twv dUo avTl- o Rz i_i "
OTATWV KAl OTOUG TMOAOUG TNG TNYNG. f"i"'-"\"'-"—"'&i"‘_“

Y. Méon eival n évraon Tou nAektpkol pelpaTog mou dlappE-
€l kABe avtioTdrn;
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NEPIAHWH

0 H mpooavatoAlouévn Kivnon Ttwv eAeUBepwv NAEKTPOVIWV KATA PNKOG €vOG UETAANIKOU CUPUATOSG OVOMA-
Cetal NAeKTPIKO pelpa. MNa va TPOoKAAETOUNE NAEKTPIKO pelpa, Tpénel ota Akpa Tou oUPUATOS VA Cuv-
déooupe Toug TOAOUG MIAG NAEKTPIKNG TINYNG OMATE OTO €0WTEPIKO TOou dnuloupyeital nAekTplkd medio.

0 To nAekTplkO pelpa UETAPEPEL NAEKTPLIKA evépyela. H evépyela aQutr UETATPETETAL OE eVvEPYELD AAAWV
Hoppwv, OTav TO NAEKTPIKO pelpa JEPXETAL amd TOUG NAEKTPIKOUG KATAVAAWTEG (AQUTTINPEG, KIVNTNPEG,
K.ATL.).

0 ‘Evraon Tou nAekTplkol pelpatoq ovopdleTal To TMAIKO Tou NAEKTPIKOU QOPTIOU TIOU LETAPEPOUV TA POP-
TIopéva owuatidla katd tn diEAeuor) Toug amd pia SLaTopr Tou aywyou TPOoG TO AVTIOTOLXO XPOVIKO dld-
omua (.x. oe éva deutePOAEMTO).

0 Alagopd duvaukoU 1) nAeKTPLKA Tdon ovouddetal To MNAKO TIou €xel WG ApPOUNTT) TNV NAEKTPLKY evEPYELa
Tou petapgpetal mpog (1 and) nAektpdvia Kal MapavopaoTr) TO CUVOAIKO popTIO (g) TwV NAEKTPOVIWV.

0 To mnAiko ™G NAEKTPLIKAG TAONG TIOU £PAPPOloUNE OTa AKPa €vOg aywyou TpPog Tnv évrtaon Tou nAe-
KTplkoU peldpatog tou diépxetal and autdv ovoudletal avriotaon Tou aywyou.

0 H avriotaon twv PETAANK®WVY aywywv, epoécov n Bepuokpacia toug dlatnpeitat atabepr}, dev eEaptdral
and tnv Tdon nou epapudloupe ota AKPA TOUG Kal amd Tnv €viaorn Tou NAekTplkoU pelpatog Tou dEpP-
xetar and Toug aywyouq. OL aywyoi autol ovopdlovtal avtloTATeg.

0 MNa toug avtiotdreg LoxUel o vopog tou QuU: n évraom Tou NAEKTPIkoU peupatog elval avdhoyn pe tnv
Tdon TMou TNV TPOKAAEL.

0O H avtiotaon evdg petalikol aywyou e&aptdrtal amd To MKog, TO €uPRaddv dlaToprg, TO UNKGO Kat Tn
Beppokpacia Tou.

0 Me uia petaBAnt) avrtiotaon propoUue va HETABAMOUUE Tnv évtaon Tou PeUUaTog Tou JlappEel uid
OUOKeUr omdTte OVOPAZETAL POOOTATNG 1) TNV NAEKTEIKY TAON OTa AKPA TNG OUOKEUNG omdte ovopdleTal
TIOVTEVOLOUETPO.

0 2e éva KUKAwpa oe ouvdeon oelpdq amnd OAa Ta otolyela Tou dEPxeTal To (Blo peUua wG AMoTEAEOUA TNG
apxng datripnong Tou @optiou. H tdon mou epapudletal ota dkpa tou eival {on pe to dbpolopa Twv
Tdoswv Tou ePapudleTal oe KABe OTOIXE(O TOU WG AMOTEAECUA TNG APXNG dlATENONG TNG EVEPYELAG.

0 e éva KUKAwpa oe mapdAnAn ouvdeon oe OAa Ta otolxela Tou epapudletal n dla tdon. To oAKS nAe-
KTPIKS pelua mou SlEpxeTal and To KUKAwua eival (oo pe To dBpoloua Twv evtdoewv Tou dEPXETAL ard
KdBe oTolxelo Tou wg amoTéAeoua NG apxng dlATAPNONG TOU NAEKTPIKOU (GopPTiou.

BAZIKOI OPOI
HAekTplkd pelpa HAekTplkd Bimolo HAekTpIKO KUKAWPA oUvdeoNng oe oelpd
‘Evtaon nAektpikoU pelpatoq Avtiotaon aywyou HAekTpikd KUKAWPA o MApAAANAn ouvdeon
®opd nAekTplKOU PEUUATOG Poootdtng AvtioTdtng
HAeKTPIKO KUKAWA MotevoldueTpo 20vdeOn QvTIOTATWY
Alapopd duvauikoU 1] NAEKTPIK TAoN
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HAEKTPIKH ENEPTEIA

HAEKTPIKH ENEPFEIA KAl ZYIT'XPONH ZQH

KdBe pépa kAeivelg €va dlakdmmn yla va B€oelg oe Aettoupyia
éva Aaurrmpa, To padldgwvo 1 TNV TnAedpaon, xelpileocal €vav
avelkuotipa 1) BAEMelg va yupiGel kamolog to KAed( yia va apxi-
o€l va AEToUpYel N pINxavr) Tou QUTOKIVATOU. 2& KaBguld amd Tiq
TaPANdavw MEPUTTWOELG €va AVOIKTO NAEKTPIKO KUKAWHA UETATPE-
netalr oe KAeloto, ondte dEpxeTal amd autd NAEKTPLKO peUpa Tou
METaPEPEL evEpYeELa.

Amé OAeg TIG MOPPEG EVEPYELAG AUTH TIOU EMNPEACE TEPLOOO-
TEPO TO oUYXpPovo TMoNTIopd elval N nAekTpIkr evépyela. Ta omou-
daldTePa XAPAKTNPELOTIKA TNG NAEKTPIKNAG evépyelaq eivat n euko-
AN HETAQOPA TNG 0t PEYAAEG ATIOOTACELG KAl N HETATPOTN] NG
oe AN\eg POPPEG eVEPYELQG.

Ta peydha amobéuara tTng evépyelag mou utdpxouv otn ¢uon,
onwg otouq notapouq (duvaulkr) 1 ota Korrdopata Ayvitn (xnut-
Kr}), Bplokovtal ekatovtddeq xINOpeTpa pakpld and Tig nmoAelg. H
XPNOWSTTA Toug yla Ta aotikd Kévipa Kal Ta gpyootdola 6a
Atav apeAntéa av dev ritav duvatr n PETATPOm Kal n eUKOANn
MeTapopd autng Tng evépyelag. H petapopd NG NAEKTPIKAG
evépyelag eMTUYXAVETAL Je TO NAEKTPIKO pevpa Tou Slappéeel Eva
KAElOTO NAeKTPIKG KUKAwpa (eikéva 3.1). Eikéva 3.1

STIG NAEKTPIKEG OUOKEUEG (KATAVAAWTEG) N NASKTPIKY evépysia 1o nAektpd pedua Slappeet aywyols prikoug moMawv xiope-
HETATPEMETAL 08 AAEG MOPPES EVEPYELAG, OTIWG BEPWIKT], XMNUKT, oWV Kat yera(pépel v NAEKTOLKI] ;vépyeta and Toug Tomoug
HNXQVIKY, EVEPYELQ HAYVNTIKOU TIESou. AVAAOYQ LE T HOPQN evép-  TOPAYAYIS OTOUS Tomous Karavalwone
YEIOG OTNV Oroia YETATPEMETAL ] NAEKTPIKY] TA ATOTEAETUATA TOU
NAEKTPKOU pelpatog dlakpivovtal oe BepUIKA, XNMIKE, Hnxavikd,
PWTELWVA, HAYVNTIKA KA. Ze autd To kepAAalo Ba peletriooupe
Ta anoteAéopara Tou NAEKTPIKOU PeUuatog ot oUvOeoMm ME TIG
QVT{OTOLXEG EVEPYELOKEG UETATPOTIEG.

3 Oepuikd amoteAéopara

TOU NAEKTPIKOU pelpaToqg

KdBe ouokeur) ardé tnv orola dlEpXeTal NAEKTOIKG peuua Bgp-
uaiverat.

‘Otav évag kovég AT Pag TIUPAKTWOEWS AEITOUPYEL Yla apke-
T6 xpdévo Bepuaivetat. Av B€ooupe Oe Aettoupyia pia NAEKTPIKY

kougiva, tdéte n eotia NG Beppaivetal. Ot NAeKTPIKEG BePUATTPEG, Eiéva 3.2
oL kouliveg kaL oL Beppooipwveg Beppaivovral, otav amd Toug  Otav and TG nAeKTPIKES ouOKeues diépyetat NAEKTOKG pedjua,
avTIOTATEG TOUG SIEPXETAL NAEKTPIKG pelpa (sikdva 3.2). Beppaivovrat.
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Eikéva 3.3
000 xpdvo and 10 Aaumdkt SlEpxeTal NAEKTOKO peuja, Leta-
pépetat Bepudtnta and auté mpog To mepBaMov Tou.

Eikéva 3.4
TCéiug TCdouA (Joule, 1818-1889)
Ayyhog quatkdg, Cuborodg oto endyyeAua. AoxoArBnke ue
€DEUVEG TIOU apopoUCaY TNV EVEDYELA Kal TIG UETATPOMES THG.
Me ta nepipnua netoduard tou édetée ot oe Kabe petaBoA] n
oAk evépyela datnpeitat otabep.

Eikéva 3.5
Metpauarikn didragn yia ™ peAét tou pawouévou T(AoUA.

levikd, dtav amd évav avtiotdin JEPXETAL NAEKTPIKS pelua, N
Bepuokpacia Tou auEdvetal. To @awvdpevo autd To HEAETNOE
MPWTog 0 AyyAog QuOIkOg TCAoul (Joule), kat yU' autd ovoud-
Cetal «@aivépevo TTAoul». Mvwpifoupe OTL av&non Tng Bepuo-
kpaoiag tou avtiotdtn ouvdéetal pe auv&non tng Oepulkig Tou
evépyelag. EmmAéov étav n Bepuokpacia tou avtiotdtn yivetal
peyalUtepn amd n Beppokpacia tou TEPBAAMOVTOG TOU, eVEP-
vela (Beppdtnta) Ba petapépetal and TOV avrloTdtn oe autd
(elkéva 3.3). Av OAn n emumAéov (NAEKTPIKY]) EVEPYELQ PETAPEPE-
Tat oto mepRANov, TétE N Bepuokpacia Tou avtiotdtn dlatn-
peitat orabepr}. H evépyela dev napdyetatl and 1o undév. Meta-
Tpénetal and In Ha pop®ry otnv AAAn, €10l WOTE T OUVONIKN
noodtTd TG va datnpeital otabepn.

Ao mou mpogpxeTal n BepuUATNTA TTOU LUETAPEPETAL QO TOV QVTL-
otdtn oto rnepBdrrov;

Eidape mponyoUueva 4étl n Bepuikr) evépyela evdg avTloTdTn
au&dvetal, étav and autdv diEpxeTal NAeKTPkO pelua. Eivat pave-
PO OTL N MPOoEAEUON AUTNC TNG EVEPYELAG OUVIEETAL UE TNV EVEP-
YEla TIOU HETAPEPEL TO NAEKTPIKS pelua Tnv omoia ovoudoaue
NAEKTPIK evépyela. Zuprmepaivoupe Aotrdv 6Tl OTOV AVTIOTATN
NAEKTPIKA evEpyela PETATPETETAI O BepHIKN. Emopévwg n Bep-
HOTNTA TIOU HETAPEPETAI ATIO TOV AVTIOTATN OTO TEPIBAAAOV
TOU TIPOEPXETAI ATIO TNV NAEKTPIKH evépyela.

Meipauatikn HEAETN TOU QPalvousvou TZdaoun

Me tn Borbela Tou melpduatog Ba PEAETIOOUNE TOUG Tapdyo-
vteg and touqg ormoiouq e€aptdral n moodtnTta Tng BepudnTag
mou petagépetal and évav avilotdrn oto mepBdAov Tou. It
autd 1o Aéyo oe doxelo pe Bepuikd povwpéva TolXwuata Tpo-
oB€toupe vepd pdlag m. 2to vepd PubiCoupe avtiotdtn R ta
dkpa tou oroiou Ta ouvd€oupe He NAEKTPIKN TYR (eikdva 3.5).
K\elvoupe To dlakdmTn, omndte dnuioupyeital éva KAEIoTO KUKAW-
Ma Kal and Ttov avilotdrn SEpxeTal NAEKTPIKS pelua.

Apxikd n Beppokpacia tou avtiotdtn eivat on pe T Oegppo-
kpaoia Tou vepou. ‘Otav and tov avilotdrn SEPXETAL NAEKTPIKO
pelua, n Bepuokpacia Tou au&dvetal kat yivetat peyoAutepn and
N Beppokpacia Tou vepou. Téte Bepudtnta peTaPpEpeTal and Tov
avTiotdrn oto vepd Kal N Beppokpacia Tou auEdvetal.

Mw¢ uropodue va urnoAoyioouue tnv moodtnta ¢ OepudtnTag
TOU UETAQPEPETAL OTO VEPOD;

MNvwpiCoupe 6Tt n noodtnta Bepudmrag (Q) mou petapéperal
0’ éva OWUA Yla OPLOPEVO XPOVIKO dldotnua (t) ouvdgetal pe
MAla (m) Tou OWMATOG Kat Tn METABOAr Tng Bepuokpaciag Tou
(AB). MmopoUpe va uroAoyiooupe Tnv mapandvw moadtnta pe ™
BorBela tng e&lowong g Bepudouetpiag:

Q=c'm-A®

ériou ¢ =4.200

J
kg -°C (edk} BepudrTa Tou vepou), m n updla
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Tou vepoU oe kg kat AB n petaBolr] g Beppokpaciag Tou vepou
(°C). Tnv Avodo g Bepuokpaciag Tou vepoU TN UETPAME ME TN
BonBela evég BepudPETpOU. 2N OuvEXela Ba mpoomabricoupe va
Qnavtriooupe OTa MOPAKATW £PWTNHATA:

I. Me nowo tpdno oxetiletat n nmoodtnta BgPUOTNTAG TOU UETA-
@épetal and évav avriotdtn Ue TNV €vracn Tou PEUMNATOG TToU
oV dlappéEel;

AlaTnpwvTag To XPovikd dldomua At oTtabepd Kal XpnoLlorol-
wvtag ndvta tov B0 avrtiotdtn R kataypdgoupe TN UETABROAN
™G Oepuokpaociag (AB) Tou vepou yla JAPOPES TIHEG TNG EvIa-
ong Tou pevparog | mou dlappéel Tov avtiotdtn (mivakag 3.1A).
Tnv évtaon tou pelpatoqg | Tn pubuiCoupe pe Tn BorBela evdg
poooTdtn (eikdva 3.6). And Ta TEPAPATIKA dedopéva Tou Tpo-
KUTTTOUV JLAMIOTWVOUUE OTL:

‘Otav dimAactdloupe TNV évtaon Tou NAeKTplkoU peUuartog Tou
dlappéel Tov avtiotdatn (2°1), n moodnta tng Bepudnrag mou
pETaPEpeTal and autdv TeTpaniactdletal (4-Q=22-Q). Otav v
TpmAactdloupe (3°1), To MoodtnTa TNG OePUdTNTAG TIOU HETAPE-
petal evviaraotdetatl (9 Q=32-Q) K.0.K.

Juuniepaivoupe Aortdv 6t n moodmra g Bepudmrag (Q) mou
petapépetal and €vav avtlotdtn eivat avadloyn Tou TETPAYWVOU
NG €vtaong Tou nAekTplkoU pelpatog mou dlépxetal and autdv.

Il. Mweg petaBdAetal n moodtnta BePUOTNTAG TOU UETAPEPETAL
and évav avtiotdtn o€ ouvdptnon MUE Tnv avrioTacn tou, av
dlatnprioouue T0 XPOVo dIEAEUONG KAl TNV EvTaon TOU NAEKTPL-
KOU peuuatog otabepd;

MNw¢ uetaBdietrar n moodtnra OepuOTNTAG TTOU UETAPEQLETAL
ard évav avtiotdtn oe ouvdptnon UE TO XPOVO SLEAEUONS TOU
nAekTpikoU peuuatog and autdv, dtav SLatnPoUNE TNV &vtaon
TOU NAEKTPIKOU PEeUMATOG Kal TV avtiotaon otabepd;

XpnolomolwvTag avtlotdteg pe SlaPpOPETIKN TN avtiotaong 1
peTaBdAAovVTaG TO XPOVIKO SldoTnua Tng HETPNONG Kropolpe va
npayuatorotjooupe melpduata (eikéveg 3.7, 3.8). Kataypdgpoupe
™ MeTABOA] TG Oepuokpaciag Tou vepou (mivakag 3.1B kau
3.1MN). Ta mnepapatikd dedopéva Tou TPOKUTTOUV Hag odnyouv
oe duUo avrioTolxa ouumepdopara:

‘Otav o xpdvog diEAeuong Kal n €vraomn Tou nAekTplkol peu-
patog dwatnpouvtal otabepd, n nmoadtnta tng Bepudtnrag mou
petapépetal and évav avtiotdmn eivat avdhoyn ™G avriotaong
Tou (eéva 3.7, mivakag 3.1B).

e évav avTiotdmn he otabepry avriotaon kat étav n évraon
TOU NAeKTplkoU pelpatog Tou Tov dlappéel datnpeltal otabepn
n noodtrta Ing BepudTnTag TOU peTtapepetal and autov eival
avdhoyn Tou Xpovou BSlEAeUONG TOU NAEKTPIKOU PeUuaTog (elkd-
va 3.8, mivakag 3.1I).

(a) T At

Eikéva 3.6
Ortav and tov avtiotdm diépxetar nAektoikd peuua dimAdotag
UTA0NG UETAPEPETAL 0TO Vepd TeTpamAdola moodtnTa Hepuo-
mrag npokaAwvrag avtiotowxn au&non g Bepuokpaciag Tou.

Eixéva 3.7
And tov avtiotdmn dumAdotag avtiotaong, and tov onolo diép-
Xeta pedua dlag évraong ato dlo povikd didotnua, UeTape-
petat oto vepd dtmAdota moadtta  Bepudtnrag.

T, AL

Eixova 3.8
Ortav and tov aviiotdm OEpxeTal NAEKTOKO pedua otabepnc
évtaong yia dtmAdoto ypovikd dldotnua, To moad ™G BepudT-
ag nou petagépetat and tov avtiotdm oto vepd dtmhaotaleTal.
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NINAKAZ 3.1

3.1A 2TAGEPO R, At

‘Evraon pevpatog  MetaBolr Beppokpaciag
| A8
2| 4*NB

3.1B

AvrioTaon

R
2'R

2TAGEPO |, At 3.1r ZTAGEPO |, R

MeraBoAry Beppokpaciag Xpoviké didotnpa MeraBoAry Beppokpaciag
AB At A8
2'A0 2'At 2'A8

Beppiki] evépyeia

v

Evraon pelparog

Beppikn} evépyaia

L J

avrioTaon

b

Qeppikn evEpyEin

W)

Xpoévog

Eikéva 3.9

v

pagikés napaotdoelg g petaBoAig me Bepuikiiq evépyelag
avtiotdm oe ouvdptnoe e (a) v éviaon tou peduatog, (B)

mv avtiotaon kat (y) 1o xpovo diéAeuans Tou peluatos.

NOuoc¢ tou TZdoun

Av ouvoyiooupe Ta oupnepdopata Tou JlAPopPWoapE ard
OAeq TIQ MEIPAMATIKEG dPACTNEIOTNTEG TOU TEpLlypdyape, Kata-
Ayoupe o’ éva @uolkéd vOpo o omolog apxikd dlatunwbnke ard
Tov TCAouA Kat yU' autd ovopdotnke vopog Tou TTAOUA:

H petaBoAnl Tng OepHIKAG evépyelag &€vog avTioTdTn avri-
oraong R, otav andé autdv di€pxeTal NAEKTPIKO pelpa oTabe-
prig évraong | kai emopévwg n moodrtnTa TnG BeppdtnTag Q
ou peTa@éperal amdé autoév TPog To TeEPIBAANOV o€ XPOVIkS
didotnua t eivar:

a. avdloyn Tou TeETpaywvou Tng évraong | Tou nAekTpikoU peu-
HaTog ToU JdlappEéel TOV avTioTATn,

B. avdhoyn Tng avriotaong R Tou avtioTdarn,

y. avdhoyn Ttou Xpovou t S1EAeucng Tou NAEKTPIKOU PeUPATOG
amé Tov avTioTdTn.

Me mowa uabnuatikny oxéon ouvdéovral ta napandvw Quotkd
UEYEDN: BepudTNTA MOU UETAPEPETAL AT TOV QVTIOTATN OTO TEPL-
BdAMov (Q), €vtaon Tou NAEKTPIKOU PEUMATOG TOU OlappPEEL TOV
avtiotdtn (), avriotaon (R) kat xpdvog (t);

MNa va anavrijooupe 6a TEEMEL va OKEPTOUME TNV TIPOEAEUO
g napandvw noodtrag Bepudtntag. Eidape mponyoupévwg ot
auTr pogpxeTal and TNV NAEKTPLKA EVEPYELA TIOU HETAPEPOUV TA
nAekTPOVIO OTOV avTIoTATn N omoia oupgwva pe v 2.3 didetat
aré ™ oxéon:
=V q

En)\aKrleﬁ (3- 1 )

Av unoBéooupe OTL TENKA N NAEKTPIKN] EVEPYELQ UETAPEPETAL
ue Hop@r| BepudtnTag oto meptBAAov, Ba oxliel Q=Ezmowr Kal
AapBdvovtag undyn 1o vOuo Tou Qu Kal Tov oploud g évra-
ong Tou nAektplkoU peluartog n oxéon 3.1 petaoyxnuartifetal oe:

Q=("R):(I't) n Q=I1>"R"t (8.2
orou OAa ta pey€On petplolvtal oe povddeg tou S.l., dnAadn n
Beppdtnra Q oe J (TCAouN), n €vraon tou pelpatog | oe A, n
avtiotaon R oe Q kat o xpdévog t oe s. TV ekéva 3.9 mapou-
olddovtal ol YPAPIKEG MAPACTACELG TNG METABOANG TNG BEPUIKNG
EVEPYELQG OE OUVAPTNON e TOug mapdyovteg and Toug omoioug
eEaptdral.

Epunveia tou ¢aivouévou TZAouA

Mg Ba epunvevoouue T MeTABOAN ™G Bepuokpaciag evog
UETAAIKOU aywyoUu amd tov oroio dEpXETal NAEKTPIKG pedua; Me
oL UNXavioud n evéPyela ToU NAEKTPIKOU PEUUATOS TTOU SLEDXE-



KE®AANAIO 3 HAEKTPIKH ENEPTEIA

Tal and ToV aywyo UETATPEMETAL O BEPUIKT] KAl UETAPEPETAL OTO
repBarlov tou;

MNa va epunvelooupe to Pawvdpevo TTAoUA, Ba xpenotuoro]-
OOULE TNV €IKOVA TIOU €XOUlE JLapopPwael yia tn dour} TnG UANG
Kal elBIKATEPA YA TO UKPOKOOMO €vOG HETAAIKOU aywyou:

O peTalAikég aywyodg (yia napddetypa éva olpua arnd Xaikod)
aroteleltar and €va MAEypa WOVTwv XOAKOU TIOU KAVOUV HIKPEG
TaAQVTWOELG O Tuxaleg dleuBuvoelg yUpw and OUYKEKPLUEVES
B€oelg (dtaktn kivnon) (eikéva 3.10). Ta eAelBepa nAektpodvia
Tou METAMOU KivoUvtal Tuxaia mpog kdBe karteUBuvon oe OAn
v €ktaon Tou olUpparog. Katd tnv kivnor) toug aAAnAerudpoulv
ouxvd ue kdrotwa and ta vra.

H Beppokpaocia Tou PeTAANOU OXeTICeTAL e TNV KIVNTIKY evép-
vela kupiwg Twv Wvtwv tou, AOyw NG dTaktng kivnong Ttoug.
210 KePAhalo NG BepudTNTAg TN OUVOANK QUTH evépyela Tnv
ovoudoaue BepUIkn evépyela Tou PeTANMouU. ‘Ooo o évtovn eival
n drakmn kivnon twv Wvtwv, 1600 peyalutepn eival kat n Bep-
KA evépyela Kal n Bepuokpacia tou peTdAAou.

To NAEKTPIKO PeUMA CUVOEETAL E TNV TIPOCAVATOANIOUEVN Kivn-
on Twv nAekTpoviwv katd prkog Tou oupparog. ‘Otav ta dkpa Tou
oUpuaTog ouvdEovTal e TOUG TOAOUG NAEKTPLKAG TINYNAG, TOTE OTO
€0WTEPIKO TOU dnuuoupyeital NAekTpIkd edio mou aockel ota eAel-
Bepa nAekTpdvia NAEKTPIKEG duvdpelg. AUuTEG ol duvdapelg Ta ava-
YKAZouv, ektdg amd tnv draktn kivnor toug, va petaroriovral Kat
KATd PKog TOU oUPHATOG Kal eMIMAEOV TIPOKAAOUV Kal au&non g
KIWNTIKAG TOUG evEPYELQG.

KaBwg ta nAektpdvia kivouvtal, alnAemidpoulv pe kdrowa and
Ta vra tou mAéyuatog. Téte, onwg oupBaivel kat pe dUo Pnd-
AeQ TOU prAdPdou, éva PEPOG TNG KIVNTIKNG EVEPYELAG TWV NAe-
KTpoviwv petagéperal ota ovTta, Pe anoTéAeopa n Ataktn Kivn-
on (tahdvtwon) Twv Wvtwy va yivetar gviovotepn. Tautdxpova
ol duvdpelg Tou nAektplkol mediou TpokahoUv €K véou au&nom
™G TaxUmntag Twv eAelBepwv NAEKTPOVIWV Kal QvamAnpwvouv
NV anwAela g KIVNTIKAG Toug evépyelag. ‘Etol ouvohikd n dra-
KTn kivnon twv owpatdiwv Tou UAIKoU yivetal evtovdtepn. H Bep-
MK evépyela kal n Bepuokpacia tou au&dvovtal.

H au&non tng Bepuokpaciag Tou PETAMNOU 0e Ox€on He TN
Beppokpacia Tou MePIBANOVTOG TOU €XEL WG ATIOTEAECUA TN HETA-
Popd BepudTnTag amd To oUpUA TPOG TO TEPIRANOV Tou. Tn
BepudTNTa QUTA METPY|IOaE OTO OXETIKO Telpaua tou maplotd-
VETAL 0NV elkéva 3.5 Katd mn PeAETN Tou @avopévou TTAOUA.

Egapuoyec tou ¢aivousvou TZdaoun

H Aettoupyia MOMWY CUOKEUWY TIG OTolEG XPNOLUOTIOOUE OTNV
kabnuepwn pag (wn PBacifetar oto @awopevo TCAOUN. Mepikéq
and autég Tapouctdlovtal OTn CUVEXEL:

1. AouNTAPOC NUPAKTWOEWG

Av n Bepuokpacia eviog peTallikoU oUpuatog au&ndel apketd,
TéTe TO OUpHa QwTOROAEl. ‘Eva pépog Tng Oepuikig evépyelag

Eixéva 3.10
Ta eheUBepa nAextpovia auykpoUovtal le Ta tovia. Evépyela
uetapépetat and ta nhektpovia ota ovra. AvEdvetal n Kvntikd
eVEpYEld TWY (OVTWY TOU OUPUATOS e amoTéAeaua Ty au&non
™G Beputkig evépyelag kat e Beppokpaciag Tou uAikou.

Eixéva 3.11
Toun AQumtipa MUPAKTWOEWS.
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Eikéva 3.12
v nhektpwkn kouliva 1 evépyela ToU NAEKTOIKOU PEUUATOs
UETATPENETAL O BEOUIKT].

papdog
payvnoion

avTiotaTne

Eikéva 3.13
SXnuatikr} Toun evog nAektotkou Beppooipwva. H nAektotkn evép-
yela petatpénetal o Beppikn evépyela otov avtiotdm. H Bep-
Lokpaota Tou avePaivel, e amotédeaua and autdy va LETapE-
petal BepudtnTa mpog To Vepo.

Eikéva 3.14
H mkduevn aopddela eivat évag avtiotdmng mou ouvdEeTal oe
oelpd e ™ ouokeun mou Béhoue va mpootatevoouye. Otav n
évtaon tou peduatog Eemepdoet pa oplougvn T, o avtiotd-
™G AelveL kat T0 NAEKTOKO pedua dlakdmrerat,

METATPEMETAL O PWTELVY). ZTO TIAPATAVW Palvouevo, og ouvdua-
Oud pe To pawvopevo TCAOUA, otnpiletal ) KATAOKEUN TWV AQUTTTH-
PWV TIUPAKTWOEWG.

2Ta dkpa evég PeTaAAkoU oUpuaTtog e@apPoloupe KATAANAN
Tdon €10l wote To NAeKTPIkd pelpa mou diEpxetal and autd va
npokaAel T€tola auvgnon omv T TG Bepuokpaociag tou oup-
patog wote autd va ewtoBolel. H Bepuokpacia tou olUpuarog
aveBaivel 0g apKeTd UYNAY TN (mepimou otoug 2.000°C) wote
propel va mpokaléoel v TEN Tou PETAMouU. U autd to oUp-
Ma kataokeuddetal and dUoTnKTa UETAAAG, OTwG TO BOAPPALLO.
ErurAéov oL 1600 UYNAEG Beppokpacieq Tou UAKOU Tou oUpua-
T0g éxouv wqg anotéAeopa autd va ofedwvetal, dnAadn va avil-
Opd XNUIKA pe To oEuydvo Tng atudoPalpag, Ue amotéAeoua va
dlalletat. MNa va anopuyoupe TETOLEG AVETIOUUNTEG XNMUIKEG AVTL-
dpdoelg, Tomobetolpe To OUPHA O XWPO Omou utdpxel adpa-
VEQ aéplo 1§ oe XWpPo Kevd and agpa mou meplBaMeTal and yud-
Ao mepiBfAnua (ewdva 3.11).

2. HAeKTPIKN KouZiva Kal NAEKTPIKOG OEPUOTIPwVIC

H nAektpikn Kouldiva 1) 0 NAeKTPIKOG Beppooipwvag arotehou-
vtal and €vav 1 mePLoodTeEPOUG avtloTdreg (eikdveg 3.12, 3.13).
‘Otav and autouqg JdliEpxetal nAeKTplkd pelua, BepudtnTa peta-
PEPETAL TIPOG TO MAYELPIKO OKeUOG 1] TO vepd avtioTolXa.

3. Tnkéuevn aodpdnsia

Eivat ubavéd, ANoyw BAABNG ulag ouokeung 1 amd éva tuxaio
yeyovdg, ot 3Uo noAoL Jiag NAEKTPLIKAG TNYNG va ouvdeBolv UETA-
EU Toug pe aywyd oAU uikprig avtiotaong. Miua Ttérola ouvdeon
ouxvd ovopdletal BpaxuKUKAwpa. Tdte, oUPpwva pe To VOUO TOU
Qu I= 7 Kat agou n avtiotaon (R) Tou aywyou eival oAU ke,
n évtaon (I) Tou nAekTplkoU peldpatog mou Ba mepdoel arr’ autdv
Ba elval MOAU peydAn.

MNvwpiCoupe SuWG GTL N TIOC3TNTA TNG NAEKTPIKNG EVEPYELAG TIOU
peTaTpéneTal oe BepUIkn) 0° €vav aywyd eival avdloyn tou TeTpa-
YWVOU NG €vtaong Tou NAeKTPKoU peUpaTtoq Tou JIEPXETAL and
autdv (vépog Tou TCAoulA). Eival emopévwg moAU mubavd n Bep-
MOKPaO(a TwV E0WTEPIKWY AYyWYWV TNG CUOKEUNG va avéRel TO00
TOAU wote va MPokANBel TAEN Toug KAl KATAOTPOPY] TNG CUCKEU-
ns.

MNa va mpooTatéPoupe TIG CUOKEUEG amd €va TETOLO eVOEXO-
HEVO, XPNOLUOTIOOUHE TIG NAEKTPIKEG AoPAAelEG. YTIAPXOUV TIOA-
AV €0V NAEKTPIKEG ATPANEIEG TIOU EXOUV DIAPOPETIKEG APXEQ
Aettoupyiag. H Aettoupyla twv tTnképevwv ac@alelwv otnpiletal
oto ¢awodpevo TTZAOUA Kal n Kartaokeun Toug elvar eEalpetikd
ar\r: artotehovvral and €vav avrlioTAtn KATaoKeuaopévo arnd
eUTKTo Hé€TaMo. ‘Otav n évtaon Tou NAeKTplkoU PeUUATOG TIOU
dlépyxetal and autdv Eemepdoel pia opLopévn Tr, n dvodog Tng
Bepuokpaciag tou mpokaAel tnv TAEN Tou peTdA\ou. ‘ETol TO
KUKAWMA avolyel kal To NAEKTPIKG pelpa dlakdmretal (eikéva 3.14).
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H ouvdeon Tng aopdAelag oto KUKAWMA yivetal MAvToTe Og Ol
P4 Pe TN Ouokeur) TIou B€Aoupe va TMPOOTATEYOUUE. 2e KABe
aopdiela ava@épetal N HEYLOTN TR TNG €vTaong ToU NAEKTPL-
koU peluarog mou uropel va Tt dlappéel, Xwpig va mpokAnBel
TAEN Tou avTIOTATN ToU TEPLEXEL.

( ApaoTtnpidoTnTa
BpayxukUkAwpa
» And éva opouyyapdkl ylia KatoapOleg pe atcaldoupua Eexwploe
dUo oupuara.
» ‘Evwoe toug méAoug pag uratapiag 4,5 V pe autd.
» T mapatnpeiq Kal mwg To ePUNVEUELS;

NMapadeiyua 3.1

Mpaypatoroinoe tn didtagn g dmhavq eikévag. 1o doxelo pe
Ta Bepuikd povwpéva Tolxwpata, pike vepd pdlag m=0,2 kg. Zto
vepd BUBIOe évav avtiotdrn avriotaong R=8,4 Q. Kheioe to dla-
KON Kat katdypaye tnv €vdelfn Tou apmepdueTpou: I=2 A. Tn
XPOVIK otyur] t=0, 1 évdelEn tou Bgpuduetpou eival 18°C. Mro-
peig va TpoAEYELg TNV EVOEIEN TOoU BEPUOUETPOU TN XPOVIKY| OTLy-
ur t=2 min;

H edkny Bepudtnra tou vepou eivat: ¢ :4.200L

kg -°C

MdZa vepou: m=0,2 kg Tellkr) Beppokpacia Noépog Bepudopetpiag:
Avtiotaon avtiotdtn: R=8,4 Q. Tou vepou: 6, Q=c m-* A8

‘Evtaon peluparoq: 1=2 A. Noépog tou Joule:
Xpovikr] didpkela B€puavong vepou: t=2 min Q=I?"R-"t

E8Ikr] BeppdtnTa tou vepou: ¢ :4'200kg;-°0

Apxikr) Bgpuokpacia vepol: 6,=18°C

Adon

Brijpa 1: Meptypagr) tng dadikaciaq: H nAeKTPIK evépyela PETATPEMETAL OTOV QVTIOTATN O OEPUIKA KAl OTn OUVEXElA
METAPEPETAL OTO VEPO HE TN HOoPPry Bepudtntag kat Tpokalel petaBoAr) Tng Bepuokpaciag tou vepou: AB=6,-6;.
Brijpa 2: Epappoyn twv vouwv Tou meptypdpouv TN dadikaoia:
Népog tou Joule: Q=I>"R't § Q=2>84120 J 1 Q=4.032 J

Q 4032
EE( {ag: Q=c'm-A8, AB=—— AB=——"-_
Elowon g Bepudopetpiag: Q=c-m-AB om 4200.0.2

Qote 1 Telk Bgpuokpacia Tou vepou eivat: 6,=0,+ A6 1} 6,=18°C +4,8°C 1} 6,=22,8°C

°C=4,8°C, 1} AB=4,8°C
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3.2 Xnuiké amoteAéopara Tou NAEKTPIKOU PeUPATOG

Eidape 6T, étav 10 nAekTplkd pelpa SEpxeTal amd PETAAAL-
KoUg aywyoug, mpokaAel Bepuikd anoteAéouara. Ag eEetdooupe
TL oupBaivel o’ éva uypod.

AuTtd pmopouUpe va TO dAMOTWOOUNE €UKOAA. ZUVOEOUME Hid
pratapia pe éva Aaumdkl €Tol wote TO AQTMAkL va avdpel. Katoé-
T oe kdnolo onpeio kéBoupe To oUpupa ouvdeong kal Bubifou-
pe Ta eAelbepa dkpa Tou ot €va doxelo pe kabapd vepd. Ta
dkpa mou ouvdéovtal e TO OeTIKO KAl Tov apvnTikd TIOAO NG
nnyng Aéyovtal BeTikd kat apvntikd nAektpddio avtiotolxa. Mapa-
TNPoUue OTL To Aaumdkl dev avdBel. Zuunepaivoupe éTL To kaba-
po vepd dev elval aywydg Tou nAekTplkoU pelpatog. Av Slalu-
ooupe aldtL oe vepd kal enavaldpoupe To mponyoluevo melpa-

Ewéva 3.15 Ma, mapatnpoupe OTL To Aaumdkt avdpel (eikéva 3.15). Tnv Ba
(a) To kabapG vepd Sev elvar aywyds. (B) Aviifeta o &idhyua  OUMTIEQLPOPA TIAPOUCLAZOUV T UBATIKA SLAAUMATA OUCLW)V TIOU
10U XAwptouou vatpiou (aAdty) emtpénet m Siéheuon Tou ne-  ovopdZovtal NAEKTPOAUTEG Kal ouviOwg eival o&ga, Bdoelg kat

KtpioU peyiatos. dhata. Ta SaAUpata autd ovopdlovTal Kat NAEKTPOAUTIKA.

- riati ta nAEKTPOAUTIKG SlaAuuata gival aywyor
. i, ‘Otav dUo dropa mAnotdoouv apketd peta&u Toug, eivat duva-
Na QQ:.; cl : TOV nAekTpOVIa TNG €EWTEPIKNG TPOXIAG TOU €vOGQ VA HETAKIVN-
w4 L. Bolv omnv eEwtepikr) TPOXIA Tou &Mou (ewkdva 3.16). Tdte TO
dropa éva dropo petatpénetal oe BeTIKO OV KAl To AANO O apVNTIKO.
- MeTa&U Twv 1OVTwV avarntUooeTal .oXupr] NAEKTPIKY] EAKTIKY] dUva-
= pn. Me autd Tov Tpdmo Wévra varpiou kat xAwpiou cuykpatou-
- - : _ vTal METAEU Toug OTo YAwpPlouxo vdatplo (uayelplkd ahdrty). Emel-
S, | xo T O N aMnAenidpaon peTa&U WOvtwy elval oxupr, oe CUVNOLOWUE-
\ "i' # E' ) } } vn Bepuokpaaia ol LOVTIKEG evwaoelg eival oteped Kat oxnuati¢ouv
S \ = KPUOTAANOUG (eikdva 3.17). ZTIG OTEPEER LOVTIKEG EVWOEIS Ta 16vTa
wovm dev €xouv Tn duvardtnra va Kivouvtal eAeUBepa Kal EMOUEVWG Ol
evwoelg autég dev elval aywyol Tou nAekTplkoU pelpartog. Otav
Edva 3.16 Ouwg TO XAwplouxo vdrplo dlaAletal oe vepd, popla vepou

‘Eva phektpdvio petakivelzar and To dropo tou vatpiou oto dro-  TIApeRBAAAovTal peTagy Twv Wvtwy Tou. H peta&y Ttoug alAnAe-
po tou xhwplou. Etor oxnuatiCetat éva Betd bv vatplou kat  miidpaon £EaoBevel ondte 0 KPUOTAANOG KATAOTPEPETAL Kal TaA
&va apyTTikG 16V Xhuplou. 16vta Tou XAwpiou Kal Tou vaTtpiou Propouv va Kivouvtal eAel-
Bepa péoa oto didAupa. 2to nelpaua mou TapLloTAveTal OtV elko-
va 3.15 1a Betikd W6vta Tou varpiou €Akovtal amd To apvnTiké
NAEKTPABL0 Kal Ta apvnTikd ovta tou xAwpiou amd to BeTikd. Ot
ENKTIKEG JUVAUELG TIPOKAAOUV Kivnomn Twv OVIWv TPog Ta nAe-
KTpodla kat oto didAupa dnuoupyeital nAekTplkd pelpa.

e AA\a NAeKTPOAUTIKA SlaAUpaTa, Onwg Twv o&Ewv, Ta BeTIKA
Kal Ta apvnTikd wévra dev mpolndpxouv, aA\d dnpuioupyouvtal
wg anotéAeopa g SIAAUCHG TOUg OTO VePO.

HAgKTpOAUON

Juyxpovwg e Tn diéAeuon nAekTplkoU peluatog péoa amnd To
SldAupa Tou YAwplouxou varpiou, XNUIKEG HETABOAEG oupBaivouv

Eixdva 3.17
Kovotaot yAwpioUyou vatpiou. oy emgpdvela Twv nAektpodiwv. Mapampolue 0Tl PUOAANDEQ
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agplou eppavitovtal oto apvnTikd NAeKTPOdl0, evw TO JLAAUpA
KOVTA OTo BeTIKO NAekTPAddlo BoAwvel (eikdva 3.18). To pawvope-
vo autéd ovopdletar nAekTpéAuon. Katd tnv nAektpohuon ndvw
A YUpw amd T1a nAekTpddla MEAYUATOTIOIOUVTAL XNUIKEG avTidpd-
oelg Katd TI§ oroleq oxnuartifovral dldgopa oTolxeia 1§ XNUIKES
evwoelg ota ormoia amobnkeletal nuik evépyela. Amd Tou
nponABe autn n evépyela; Artia ™g nAektpdiuong eivar n dig-
AEUOM TOU NAeKTPIKOU pelpatoq and To NAEKTPOAUTIKO SldAupa.
Katd v nAektpdAuon, yla mapddelypa otny enavapopTion Hag Eiiva 316

pnaTa,plaq GUTOKM]TOU’ n n)\,SKTlen ,SVSpY,Sla pa',ra'rpsnm'al oe And 10 didAupa Tou x)\wpllg?i;ccl)u .varp(ou OlépxeTal nAeKTOIkO
XUk, H avtiBen petatpory oupBaivel BEBala 6TaV N UMATA-  peig 51q phextoddia ouuBaiion ynunds LetaBorés. H nie-
pia Aetoupyel WG NAEKTPIKY TMYN. KTQIKT) EVEQYEIQ UETAOXNUATICETAL 08 XMUIKT].

olkh

N kai Xnpeia kar Texvohoyia

Mapaywyry aloupiviou pe nAektpdéAuon
H nAektpdAuon xpnowloroleiTal yia Tnv egaywyr] petdMwv and petalelpata. To aloupivio elval €va yvwotd pETaN-
Ao Tou mapdyetal pe nAektpdAuon Tng aAoupivag. Zripepa To aloupivio eival €va PETAAMO Tou xpnoloroleital eupé-

WG, dpwg Tpv and Tnv €vapén Tng mapaywyng Tou pe nAekTpoAuon To 1886 rtav MoAU Tio akplBo amd To Xpuodel!

3.3 > MayvnTika amoTeAéopaTa Tou NAEKTPIKOU PEUPATOG

‘OMol Ba éxete mapatnpErjoel  OTL oL payvriteg €AKouv oldepévia
avTikelpgeva onwg kappitoeg, ouvdetripeg, pviopata K.4. Aéue OtL
Ol MaYVATEG AOKOUV EAKTIKEG MAyVNTIKEG DUVAUELS Ot OWNEOMA-
YVNTIKA UAIKA. Ot payvntikég duvdpelg avdueoa oe dU0 HayvhTteg
propel va eival eite eAKTIKEG eite anwoTikég. AvtioTola He TIq
NAEKTPIKEG KAl Ol payvnTikég duvdpelg eival duvatdv va meplypa-
@ouv pe Xprion Tng €vvolag Tou payvnrikoU Tmediou. MayvnTiké
nedio ovouddeTal 0 XWPOG OTOV OTo{0 AoKOUVTAL UAYVNTIKEG dUVA-
pelg. Kat n yn aokel payvntikég duvdpelg, dnkadr oto Xweo YUpw
ané ™ yn undpxetl hayvntiko nedio. Autd To payvntikd nedio mpo-
gavatoAilel pia payvntikry Behdva Tomobetnuévn oe Katakdépupo
d&&ova otn dlevbuvon Boppd-vétou (eikdva 3.19).

HAEKTPIOUOC Kal HOyvNTIOUOC

Méxpt To 1820 Ta nAekTplkd Qawvéueva Bewpouvtav dlapope-
TIK& arnd Ta payvntikd. Téte o Aavédg kabnyntig euoikig ‘Epotevt
(elkdva 3.20) eKTEAWVTAG WMPOOTA Ot @oltnTég melpduara ermi-
JelENG NAEKTPIKWV KAl MAYVNTIKWV PAVOUEVWY TIPAYUATOTonoE,
MAAOV Tuxaia, Hia onpavtik avakdAugn: To nAekTplkd pelpa
npokalel payvntikd gawvdpeva. O dpduog yla Tnv evoroinon Twv
NAEKTPLKWVY KAl TWV HAYVNTIKWV PAVOUEVWV gixe avoiEel.

Aiyo apydtepa o MdMog puaikég Aumép (eikéva 3.26) loxupiom)-
ke OTL TO NAEKTPIKO pevpa elval TO altlo KABE payvnTikoUu (pavopé-
vou. O Zkwtoélog puaolkdg MdaEyoueh evowpdtwoe autr v dro- o g o )

, . . . To payvnukd nedio g yng podlel ue autd evdg Tepdotiou
Yn ot Bewpia Tou yla Tov NAEKTPOUAYVNTIOUS Kal 0 Alvotdw epRd- eUBUypaUoU iayvim Tou oolou o v6Tiog néhoq Bplokeral
Buve otV gpunveia ™G 0To TAAIOI0 TG BeWPIG TNG OXETIKOTNTAS.  kortd 010 AP0 YEWYPAIKS TGAO TS YIIG.

Eikova 3.19
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Eikéva 3.20
Xavg Kpiotiav ‘Epotevr (Oersted, 1777-1851)
Kabnynmc euownig oty Komeyxdyn mou we 1o meplpnuo mei-
paud tou dvoie Toug opilovieq yia ™ UEAET ToU nAEKTPOUA-
yvnTiopou.

Eikéva 3.21 »
Orav o dlakdrng elvat avoiytdg, n BeAdva eivat napdAnAn ue
10 aUpua (€xel v kateuBuvan Boppdg-vétog). Otav kAeiooue
10 dlakdrn, n BeAdva otpépetat oxeddv kdbeta oto alpua.

Eikéva 3.22
SwAnvoeldés 1j rmvio.

Eikéva 3.23
To payvntikd medio evég mviou. Mapatipnoe 6Tt ol SUVAUIKES
TOU YPauUES elvat kAelaTéq kat mepiBaouy Tig omeloeg Tou mnvi-
0U. 2T0 eowtePIKd Tou Tmviou To medio elvat opoyeves.

Ané autéq TIG TaPATNPNOElg Kal TIq WO€eq TPOEKUYAV Onua-
VTIKEG EPAPMUOYEG, OTWG O NAEKTPOMAYVATNG. HAekTpopayvrteq
UNdpXoUV 0e NAEKTPIKEG KAl NAEKTPOVIKEG OUOKEUEG: OTOV NAe-
KTPOMAYVNTIKSO Yepavd, OTO NAEKTPOUAYVNTIKO TPEVO, OTIG OUOKEU-
g avarnapaywyng fxou Kat eikdvag, oToug NAEKTPOVIKOUG UTo-
AOYLOTEQ K.A.

To neipaua tou EPOTEVT

Av TOTIOBETHOOUME MIA HayvnTik BeAdva kovtd o’ éva eubu-
Ypauuo oUppa arnd to omoilo diépxetal NAekTpikd pelua, n Belod-
va arokAivel (eikéva 3.21). Otav dlakorel To NAEKTPIKO pelpa
mou d€pxetal and to oupua, n BeAdva emnavépxetal otnv apxl-
K Tng 6€om. Zuunepaivoupe 411, 6Tav amd €vav aywyo diEpxe-
Tal NAEKTPIKG peUpa, autdg aoKei payvnTik duvapn. AnAadm
dnpuoupyel yupw Tou €va payvntikd medio.

e o

lolo YeVIKOTEPO CUUMEPATUA TIPOKUMTEL A TO Telpaua Tou
‘Epotevt;

To nAekTplKO peldua, dnAadn Ta KivoUpeva NAEKTPIKA PopETia,
dnuioupyolv To payvnTikd medio. Tehkd éva gopTio Tou Kivei-
Tal dnuoupyei 1600 NAekTPlkd 600 Kal payvntikd medio. AnAa-
O dev umdpxouv payvnTikd @optia aAAd pévo nAekTplkd Ta
omoia dnuioupyolv 1600 TO NAEKTPKO OCO KAl TO MAYVNTIKO
nedio.

0 nAsKTpOUOYyVATNG

Av Béhoupe va au&fiooupe Tn payvntiky duvaun Tou aokel
évag peupatopopog aywyog, XPnoipornoloupe MoAAOUG aywyouq
pall, yia mapddelypua KukAlkoug. Autd prnopoUpe eUKOAA va To
emtuxoupe TUuliyovrag olUppa 0’ éva PovwUéEVo KUALVDPO (EIKO-
va 3.22). Kdbe mapoduola didta&n ovopdletal cwAnvoeldég N
mnvio. Otav and to oUppa JEPXETAL NAEKTPIKO pelua, péoa
Kal €€w and to mnvio dnuoupyeital loxupd payvntikd nedio. Av
16Te MAnoldooupe plviopara owdrpou, mapatnpolpe OTL Ta ENKEL
onwg évag QuUOIKOG payvAtng. EmmAéov mapatnpouue otL, av
TANOLA00UME Wla HayvnTikh BeAdva, To €éva dkpo Tou mnviou
€Akel To Bopelo Ao Tng PeAdvag, evw TO AAAO TO VOTIO TIOAO
(ewdva 3.23).

Zuunepaivoupe Aowrdv 6t Kdbe mnvio and to ormolo diépxetal
NAEKTPIKSO pelua oupneplpEpeTal WG payvimng. M’ autd ovoud-
Cetal kAl nAeKTPOpAyvATNG.

H popon Twv YPAUUWV TOU MPayvnTikoU Tediou Tou nAEKTPO-
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MayvATtn eivar mapduola e Tou paBddpopeou payvhtn. Mpdy-
patt, okoprmifovtag pwiopata owdrpou yUpw amd €va mmvio and
TO omnoio JEPXeTAL NAEKTPIKG peUa, dlAmoTWVoupe OTL OTov eEw-
Teplkd Tou Xwpo dlatdooovtal énwg kat oto nedio evog papdo-
Hop@ou payviatn (elkdveg 3.23 kat 3.24).

2T0 e0wTePIKS TOou Tnviou ot ypaupé€g Tou medlou eival
napdAAnAeq peta&l touq Kat oAU o Tukveég am’ 6,TL oTo e&w-
TeplkO. Emopévwg o010 e0wTePKO €vog Tinviou aokouvtal
HayvnTIkEG JuVAMELG TTOAU TILO LOXUPEG art’ O,TL 0TO eEWTEPLKO
Tou.

Evépyela uayvntikoU nediou

Av ouvdéooupe éva mnvio kair éva AQUITMpa e Toug TOAOUG
Jag prarapiag, pe tov tEdmo mou deixvel n ekdva 3.25a, toTE
agevog pev oto Tnvio dnuoupyeital payvntikd medio, apetépou
de o Aaurrmpag ¢wtoBoAel. Otav avoifoupe TO SLOKOTTIN 1 MMa-
Tapla arocuvdéetal, 0 AQUMPEAg ORfvel Kal To payvnTikd medio
eEapavitetal. Qotdéoo autd de ocupBaivel aueéowg: Mapatnpoupe
611 0 Aapurmpag ewToRoAel yia Afyo kat YeTd Tnv armoolvdeon Tng
pratapiag (ewdva 3.258). ‘Oco n unarapia eival ouvdedeuévn oTo
KUKAWUA, XNUIKY EVEPYEIQ WETATPEMETAL O NAEKTPLKN.

MMowa eivat n nmpoéleuon G NAEKTPIKNG EVEPYELQG TMOU TMPOKJ-
Aeoe 1 ouvtoun @wtoBoAia Tou Aaumtripa HETd TNV Aroouvdeon
™m¢ unaraplag;

MNa va epunvedooupe To pawvopevo autd mpénel va dextoupe
6Tl oTO payvnTiké medio amoBnkeleTal evépyela Tou TPONRABE
and Tnv nAekTpikh evépyela (eikéva 3.25a). Metd tnv amnoguv-
deon g pnarapiag n evépyela Tou payvntikou mediou Tou Tmvi-
OU MEeTATPAnnKe Oe NAEKTPLKA Kal TIPOKAAEoE TN OUVIOUN PWTO-
BoAia Tou Aaurtmpa (ewéva 3.25).

Eikéva 3.24
To payvnuxd medlo evoq eubUypapuou Layvijt.

EVEpYEIQ
poayvnTikou TESiou

Eikéva 3.25
» (0) O duakdrmng elvat kKALOTAG.
< (B) Mok avoiEoupe o dlakdrn: n evépyeta mou eivat aro-
Bnkeuuévn ato ayvntiko medio Tou mmviou UETaToEMeTal o€ nAe-
KTOWKI Kat mpokaAel T ouvtoun pwtoBoAla Tou Aaurripa.



OYZIKH " TYMNAZIOY

\solKn'
8" kai loTopia

A

Eikdva 3.26 »
Avipé Mapi Aumép (1775-1836)

[dMog uatkds kat pabnuartikds. Me évauoua v mpoondbeid
TOU va epunveuoel To melpaua tou Epotevt, €0eoe ta Bewpnti-
Kd Bepéhia Tou nAektpouayvntiauou. M autd Kat anokaAeltat kat
«NeUtwvag tou nAektpopayvntiouoU». a va eAéy€et ™ Bewpia
ToU, ékave o [Blog wa oelpd and mpwrdtuna melpduara, elod-
yovtag pefodoug mou akdua kat onuepa xpnatuonotouvtat otn
alyxpovn melpauatikiy Quotkn.

Eikéva 3.27
To aUpua extpénetal and v apxikr Béan ooppormiag étav and
autd dipxetat nAekTotkS pedua. To payvntikd redio aokel duva-
un ato olpua.

\)oIKn' | gpe—
8" kai loTopia

Eikéva 3.28
Kivnmipag Tou ®apavréu
And Tov aywyd dépyetat peupa. To kUkAwpa kAeivet pe ™ Bor-
Beta Tou udpapyUpou (Hg) mou eival TomoBeTnuEVOS 0TO MOTH-
oL 270 Kévtpo TomoBetelral katdMnAa évag euBuypapuog payvi-
ms. O payving aokel duvaun otov aywyd. O aywyds mept-
oTpéPeETal yUpw and Tov moAo Tou payvitn

To uayvntiko nedio AOKEi SUVAUEIC
OTOUC PEUUOTOPOPOUC aywyouc

MNwpiCoupe 6Tl KABe payvitng dnuoupyel yUpw TOU HayvnTiko
nedio. AUo payviteg aMnAemidpolv PETAEU Toug [e DUVAELG TIoU
aokouvtal ' autouq PHECW TWV HayvnTikwv Toug miediwv. Eidaue ermi-
ong, oUppwva pe to melipapa tou Epotevt, 61l évag aywydg amd
Tov omnoio JEpXeTAl NAEKTPIKO peupa dnuoupyel yUpw TOU Hayvn-
TIKO Tedio. Zupreplpgpetal dnAadn) onwg €vag UOVIHOG HayvATNG.

O Avtpé Aumép (ewéva 3.26) dlatunwoe TPWTOG TNV TPORAe-
yn 4T, av TomoBeTioOUNE €va PEUPATOPOPO aywyd UEoa Oe
payvnTiké medio, Ba tou aoknBel payvntikr duvaun. MNa va erm-
BeBawwooupe 1 va dayelooupe Tnv undbeon tou Aunép, Ba kata-
puyoupe TAAL oto melpaua.

‘Eva euBuypaupo olppa Torobeteital avdueoa otoug TIOAOUG
evég payvntn (ewodva 3.27). Zuvdéoupe Ta AKPA TOU OUPMPATOG
Me Toug TOAOUG NAEKTPLIKAG TMYNAS Kal KAelvoupe To Slakdrrn.
Mapatnpoupe 4Tl To oUpua ekTpénetal and Tnv apxlkr 6€on Tou.
Juunepaivoupe 6Tl oto oUppa aockeltal duvaun ard To payvntl-
k6 medio.

‘Etot Aowntdv emBeBatwvoupe v apxiki pag rpdpAeyn: ‘Otav évag
aywyog PpiokeTal péoa oe PAyvnTIKO Tedio kai Tov Slappgel nAe-
KTPIKG pEUpA, TOTE TO HAYVNTIKG Tedio aoKei dUvaun oTov aywyo.

3.4 HAekTpik KalI pnxaviky evépyeia

MoA\ég popég Ba €xelg mal&el pe nAekTplkd autokivnTdkia. KAei-
VEIG TO JLAKATITN KAl TO AUTOKIVNTAKL apxiZel va Kiveital. To Kaho-
kalpl, étav (eotaiveoal, kAeivelg To dlaKOTIN Kat Ta TrrepUyla Tou
avepotpa apxifouv va meplotpgpovral. Kat otig duo napandvw
neputtwoelg otav kAelvelg to OlakdmIn kAelivel €va nAeKTPKO
KUKAWUQ OTO €0WTEPIKO TNG OUOKEUNG, omdTe art’ autrh JLEPXETAL
NAEKTPIKO pelpa. To NAekTplkd pelpa TPOKAAel Tnv kivnon tou
QAUTOKIVITOU 1] TWV TITEPUYIWV TOU QVEULOTHPA. 2’ auTty TNV mepi-
mtwon Aéue OTL 1 evEPYELA TOU NAEKTPIKOU PEUUATOG HETAOXNMA-
TiCeTal 0e KWNTIKY eVEPYELQ TOU QUTOKIVATOU 1} TWV TTEPUYiwV.

Ol OUOKEUEG TIOU JETATPEMOUV TNV NAEKTPIKA EVEPYEIQ OE KIVI)-
TIK} ovoudZovtal nAekTpikoi KIvNTpeg (elkdva 3.28).

O NAEKTPIKOC KIVNTHPAC

Av ouvdéooupe Ml pnatapia pe €vav Kvntripea, TO KVOUEVO
ME€POg Tou Kivntripa meploTpépetal. O MPWTOG NAEKTPIKOG Kivn-
TAPAG EMIVONONKe KAl KATAOKEUAOTNKE and tov AyyAo QUOIKS M.
dapavtéu 1o 1821. Onwgq eidape, To payvntikd nedio aokel duva-
pn o’ éva peupatopopo aywyod. O dapavtéu, aglonolwvtag autd
TO Yeyovog, KATAPePE va TIPOKAAETEL TNV TIEPLOTPOPY| EVOG PEU-
patopdépou olppatoq péoa oe payvntikd medio (ewkdva 3.28). To
nelpapa evrunwoiaoe téoo Tov Blo 600 KAl TOUG CUYXPOVOUQ
Tou.
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Ot nAekTpokvnTApeg amotéAecav Tn BAON yla TNV KATAOKEUT)
SeKAdWY VEWV PNXAVNUATWY TIou €dwoav PEYAAn avdamrtuén ot
Blopnxavia, KaBwg Kat VEwV HETAPOPIKWY MECWV. To NAEKTPIKO
QUTOKIVNTAKL, TO NAEKTPIKO TIAUVINPLO pouxwv, To MiEep, Ta TPd-
Ael Kal Ta NAEKTPIKA TPEVA, TO NAEKTPIKO Yuyelo kal n piCa tou
QUTOKIVIITOU AEITOUPYOUV e NAEKTPIKOUG KIvNTPES (EIKOva 3.29).

H NAEKTPIKA YEVVATPIA

O nAeKkTPIKOG KIWNTAPAG HETATPETEL TNV NAEKTPIKN EVEPYELQ OE
KivNTkn. Eivat duvatdv va ouuBel kat n avtiotpopn UETATEOT,
dnAadn n Kwntiky evépyela va petatpanel oe nNAEKTPIKN Kal UE
1Tolo TP0mo;

H amdvinon oto mnapandvw epwtnua dlepeuviiBnke amd ToA-
Aoug puaotkoUg otlg apx€g Tou 19ou aidva. O M. dapavtéu umrp-
&e évag amd autouqg Kal TIPOKEWWEVOU va AMavinoel OTo ePWTN-
Ja Tpaypatornoinoe mMoANd melpduarta. e kdrnola and autd peta-
Kivouoe MayvATteg Kovtd oe mnvia (aywyouq). MNa moAAd xpdvia
oL apatnproelg Tou dev Tov 0drynoav Otnv andvinon Tou £pw-
TAnaTog. Map’ 6Aa autd ouveéxile va melpapatideTal.

TeNikd 10 1831 avakdAuye OtL, av MePIETTPEPE €va UETANNKO BioKo
avdpeoa otoug TOAouG evég payvim, 1éte and 1o KUKAwUA OTo
oroio ouvdedvtav o diokog dlepxdtav NAekTpikd pelua (eikéva 3.30q,
B). H kvntikr) evépyela Tou SlOKOU HPETATPEMETAL O NAEKTOLKY).

H avakdAuyn tou ®apavtéu odriynoe otnv ePelpeon TwV nAe-
KTpoYevWNTPLOV (elkdva 3.31). Ot nAeKTpoyevvnTPLEG elval CUOKEU-
€G TIOU METATPETIOUV TNV KIVNTIKI] EVEPYELD OE NAEKTPIKY).

Eikéva 3.31 )

HAekrpoyewiTpia
To rmvio tomobeteltat petalu twv méAwv Tou payvitn kat mpokaAelrat n neplotpogn Tou. And To
mnvio Sipxetat nAekTpikd pedua. Mydviieg yewrjtpleg mou Aettoupyolv Le mapdpolo Tdmo xon-
oworotouvtat and tm AEH.

Eikéva 3.29
H Aetroupyia moMav péowv etapopaq otnpiletar oe unxaves
TIOU LETATPENOUV TNV NAEKTPIKI] EVEQYELA O KIVNTIKI].

{ Eikéva 3.30
(@) H mpwt yewntola 0nwg Ty KaTaokeu-
aoe 0 M. ®apavtéu. (B) Zxnuatn avana-
pdotaon ™ yewntplag Ttou dapaviéu
(duvapo).
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0 dapavtéu (Faraday) evw diver didre€n ta Xpotolyewa tou 1856
omv aiouoa dlaAeewv Tou Baotkikou Idpuuarog. Tn didAe&n mapa-
KkoAouBoUv kat LA TG Baoikriq owoyévelas ueta&u Twv omoiwv Boi-
oxetat kat o mplykinag mg Ouahiag (o ueMoviikdg Edoudpdog Z).

Ol EMOTNUOVIKEG KATAKTAOEIG WG KOIVWVIKO ayabd
O dapavtéu Bewpouoe OTL Ol KATAKTACELG TNG EMOTNUNG EMPETE
va yivouv KTrua OAwv Twv avlpwnwy, Kupiwg Twv naldldv kat OxL
MOVO TNG emoTnUoVIKAG Kowvdtntag. M’ autd kat étav €ylve Aleu-
Buvtng Tou BaowikoU Idpupatoq B€otioe pia oelpd SLaAEEewv Tou
areubuvovtav oto gupl kowvd Kal Tpayparorolouvtav and eroTi-
Hoveg Tou WBpupatog kdBe Mapaokeur) Bpddu. EmmAéov kabiépw-
oe Katd TN dldpkKela Twv XPLOToUYEVWWY KABE €Toug pla oelpd ekAai-
KeUPEVWV SlaAéEewv ToU armeuBuvovtav oe nawdld. O dapavtéu
aplEpwve TOAU XpPOvo Kal KOO yla TNV TPOETOINAcia autwv Twv
OlaA€Eewv oL ormoleq Kal €uelvav LOTOPIKEG, YONTEUOAV Kal eve-
nveuoav de MoA\oUG véoug avBpwroug. H mapddoon auty twv dla-
A€Eewv dlatnpeital péxpl oruepa.

>

( ApaoTtnpidoTnra

Mérpnoe Tnv avriotaon Tou ocwpatog Gou

Mdpe éva MOAUUETPO Kal HETATPEYE TO O€
WHUOMETPO.

Kpdtnoe pe ta SAXTUAG OOU TIG GKPEG
TWV KaAAwdiwv oUvdeoNng Tou.

Mdéon eivat n avtiotaor ocou;

BpéEe ta ddxTUAA oou Kkal PETpnoe Eava
TNV avtiotaor oou.

YrnoAdyloe 1o pevpa mou Ba dlappEel TO
OWHa OOoU Kal oTlg U0 TEPUTTWOELG aV
ouvdebelq pe tdon 220 Volt.

Mropels twpa va dikatoAoyrjoelg yati 1o
pevua mou SlEpxeETal and TO OWUA OO0U
otav 10 dépua oou eivat uypo (xel ueya-
AUtepn €vtaon Kat ouvenws) elval o ernt-
Kivduvo;

Biolhoyikd amoteAéopara
TOU NAEKTPIKOU PEUMATOG

3.5

Ala@opég duvauikoU Kal NAekTplkd peldparta maifouv Bacikd
pOANo OTn Aettoupyia TOU veuplkoU CUCTHUATOG TOU avBpwriou.
H 31ddo0on Twv VEUPIKWY ePeBIOPATWY Tpayuatonoleital péow
NAEKTPIKWV TIAAPWY. Ot aApol dadidovtal katd urkog tou dgo-
va TOU VeUpPlKoU KUTTAPOU TIoU TEPLEXEL aywylo uypd (nAe-
KTPOAUTN). 'ETOl 0 d&ovag ouumeplpepeTal oav pratapia pe da-
popd duvaukou mepimou 1,1 V.

H nAekTpikn @uUon Tng dlAdoong TwV VEUPIKWY ePEBIONATWY eival
Kuplwg ureldBuvn yla ™ HeYAAn eualobnaoia Tou oWPATog OTOo NAe-
KTPWS pelpa Kal Toug Kivduvoug Tou mpogpxovtal and autd. Ot
Kivduvol elval Tpuv edwv: eykavuara and Bgpuavon Tou owua-
T0G, BAABeg and OuOTACELG TWV MUWV TL.X TOU MUokapdiou kat
napgupaon ot Aettoupyia Tou veuplikoU OUCTNAMATOG.

To eldog ™G Blohoyikng emidpaong eEaptdral Kupiwg and tTnv
T ™G évraong tou pelpartog. Pelpata pe évraon 0,1 A eival
TOAU HIKPA yila va TIPOKAAEOOUV OUCLAOTIKY B€puavon Tou owua-
T0G. Akéun Opwg Kal pevpata 0,02 A péoa and to XEPL 1 TO
T6dL propel va MPoKAAEOOUV LOXUPEG MUIKEG OUOTIACELG KAl ApKe-
16 mévo. To xelpdtepo eival o6TL, dtav o dvBpwrog Bpioketal oe
enagn He TO peupatopopo aywyd, ol pleq tou Bpilokovral oe
ouvexry ouomaon kat enopévwg dev uropel va armoomnaoctel and
autdv. Tote Aéue 6Tl 1o dtopo €nabe nAektpomAn&ia. Pelpata
™G TéENg 0,1 A uropouv va mpokaléoouv BAvato emneldn] mapep-
Baivouv oTo veuplkd ouotnua mou pubuilel CwTIKEG AslToupyieg
onwg n Aettoupyia ™g kapdidg (mivakag 3.2).

H avtiotaon tou avBpwrivou owuatog TOKINAEL oTta dldpopa
pE€pn Tou. Ta uypd Tou owpatog elvar aywyol Adyw tng Umap-
&ng Wvtwv. H avtiotaon Tou d€puatog eival oxeTikd uPnAr, e€ap-
Tdtal and Tn PUOLKN Tou Katdotaon (XovTPo-AemTd, OKANPO-HaAa-
KO, uypo-Enpd Kk.AT.) kat kupaivetar and 1,5 kQ yia moAU uypd
éwg 100 kQ yia oAU &Enpd dépua. Me avtiotaon 20 kQ and To
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vopo tou Qu mpokurrel 6Tt Tdon 220 V npokalel pedpa €vraong
0,011 A1 11 mA. Kdtw and optopgveg npoUlmnoBEaelg, akdun Kat
Mikpég Tdoelg ™G TAgEng Twv 10 V uropel va sival emikivouveg.
‘ONeg Ol NAEKTPIKEG CUOKEUEG Kal TA KUKAWUATA TIPETEL VA AVTL-
petwriiCovtal pe 1dlaitepn mpoooxn.

H nAektplkry Tdon Twv 220 V Mou XENOLUOTIOOUUE OTNV OLKLa-
Kl katavdhwon eival eEalpetikd emkivdouvn. H enagn e yupvd,
MNn povwpéva KaAbdla propel va mpokaA€oel To Bdvato peoa oe
Aiya deutepdAerta. Mevikd n enagn pe tdoelg navw and 40 V
npénel va Bewpouvtal emikivouveg.

olkn

© Kai BioAoyia

Neupiké £p€BIOPA Kal NAEKTPIONOG

a. Ze éva veupwva, o ormoiog dev PBpioketal oe dlEyepON, N KUTTAPLKNA
HepBPAvn eival oto eEWTePIKO BETIKA QPOPTIONEVN, EVW OTO ECWTEPL-
k6 apvntikd. H dlapopd duvauikol Petagu eowTeplkoU Kal eEwTepl-
koU eival mepirmou 0,1 V.

B. Otav oto dkpo Tou veupwva dnuoupyndel évag epedIoNdG, TOTE EeKL-
vd pa oelpd XNUKOV avTidpdoewy Tou €xel WG TENKO ATOTEAETUA
va gopTtifeTal apvnTikd To €EWTEPIKO TNG KUTTAPLIKAG MEPBPAVNG Kat
BeTikd TO e0WTEPIKS, dNAAdH TOTIKA €XOUME QVTIOTPOPY| TNG TOAL-
kétnTag. ‘Etol dnuioupyeltal pua veuplkn won kat Eekivd n dtddoon
TOU veuplkoU epebiopatog.

Y. ZIn ouvéxela n Veuplkr) won mpokalel pia (Sla petafoAr) oto yetto-
VIKO TUAMA TOU VEUPWVA, eV TO TIPONYOUHIEVO EMAVEPXETAL OTNV ApPXL-
K} TOU KatdoTaon.

d. Me autd to TPOMO N Veuplkry worn Tagdelel amd To €va AKpo Tou

VEUPWVA O0TO A0 WG €va KUPA TOTUKWY NAEKTPIKWY HETABOAWV. Al%aéoon EVGG VeupwOU €peBiouaTos KaTd KOG TOU VEUpIKOU
dEova.

MINAKAZ 3.2

TO MEFEOOZ TQN AAAOIQZEQN KAI TON BAABQN
NMOY YOIZTATAI O ANOPQMINOZ OPrANIZMOZ EZAPTATAI
ANO THN ENTAZH TOY HAEKTPIKOY PEYMATOZ MOY TON AIAPPEEI

‘Evraon pelparog ArnoteAéopaTa

0-1 mA Aev elval alobntd

1-8 mA EAdxiota alofntd - akivouva

8-15 mA Oduvnpd - mpokahel GUCTIAOT TWV MUGV

10-20 mA MoAU oduvnpd. Mpokakel olomaon Twv puwv Kat Sev pmopoupe
Va QrmopakpuvBoULe and To onuelo emagrg.

20-50 mA Mpokahel TAPGAUON TWV MUGV KAl OUPMTOHATA aopUEiag

50-100 mA MpooBAaMel ™V kapdld Kal empépet T0 HAvato

3.6 > Evépyeia kai 10XUC Tou NAEKTPIKOU PEUPATOG

To nAektplkd pelpa dtav dlappeel OmMoLadNTOTE CUOKEUN T
pNXavry HETaPEPEL O’ AUTH €VEPYELQ T OTola HETATPETETAL O€
evépyela kdmolwag AAng popong. ‘Etol, yia mapddetyua, otn did-
Tafn ™ng ewdvaqg 3.32, dTav 0 KIVNTNPAG TIEPLOTPEPETAL KAL AVU-

Eikéva 3.32
Eva 1épog TG NAEKTPLKIG EVEPYELQS LETAPENETAL QMG TOV KIvN-
wipa oto Bapidl kau petatpénetal oe duvauikr. To umdAouto
Yavel éva Bapidl, PeTaTpénel oe PNXaviki €va UEPOG TNG evép-  uetaoynuatiletat og Beputki aTov KvTioa Adyw ToU Qatvolé-
vou TCdouh kat Twv TLRWY MOU aoKoUVTaL OTA KWVOUKEVA LEPN.
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( ApaoTnpioTnTa
HAeKTPIKN] Kal pnxXavikn evépyeia

/.

> ZuvappoAdynoe TO KUKAWHA TIOU ELKOVi-
Cetal otnv napandvw elkéva. Me tn Bon-
Bela NAeKTPIKOU KIvNTAPA avuywveTat éva
Bapidt katd opiopévo UYoG.
ZUPMANPWOE TOUG TIVAKEG:

ZnUEIWVOUNE:
‘EvdelEn ‘EvdelEn MdZa Xpdvog
BoAtduetpou | apmepdueTpou | Bapdiou |aviywong
V) (U] (m) ®
YmoAoyiQoupue:
HAeKTPIKN Auvvapkn HAektpIky) | Mnxavikn
eVEPYELQ TIOU evépyela 1oxUg 1oxUg
anoddéBnke Bapidiou Tou
gToV KvnTpa Knpa

> ZUYKPLVE TO QAMOTEAEOUA TNG TPEWTNG Kal
NG deUtepng otAng. Eival olppwvo pe
™V apxn dlaripnong NG evEPYelag;
AtloAéynoe v andvinor) oou.

» MetakivoUpe To dPOUEA TOU POOOTATN KAl
auEdvoupe TNV €vtaon Tou TNAEKTPLKOU
pelPaTOg TIoU JlappPEeL ToV Kivntrpa. Avu-
Ywvoupe To (dlo Bapidt katd To dlo UYog.

) ZUPMANPWOE TOUG (Bloug TIVAKEG.

> ZUykpwe ta anoteAéouara. lowa QuOkd
ueyebn uetaBArbnkav wg arotéAeoua g
UETAKivNoNG tou dpouéa;

YEIOG TOU peTapépetal 0’ autdv amd To NAEKTPIKO pelua. To
UTTIOAOLTIO LEPOG TNG NAEKTPIKNG EVEQYELQG UETATPEMETAL O€ Bep-
MK AOyw Tou @aiwvopévou TTZAoUN Kal NG TPLRNG.

EVEpYEIQ nMOU UETOTPENEI MIO NAEKTPIKA OUOCKEUN

Méon eivat n ouvolikr) NAEKTPIKN EVEPYELQ TIOU «KATAVAAWVEL:
ULa OUOKEUN KAl TN UETATPEMEL OE EVEPYELQ AAwWY UOPPWY;

Eidape (ox€on 2.3) 61l n evépyela ToU TMPOCPEPETAL AMd TO
NAeKTPIKO pelpa oe €vav NAEKTPIKG KatavoAwtr) divetat amd n
oxéon Ep=q-V. Av AdBoupe unéyn tov oploud tng €vraong tou
nAektpikol PeUuaTog, TPOKUTITEL

ET])\SKTleﬁZV. (I-t) f’] ET])\.SKTlef]ZV. [t (8.3)

dnNAadn n evépyela TOU UETAPEPEL TO NAEKTPIKO pelpa o Ja
ouokeury eivat avdhoyn tng dlapopdg duvapikou (V) mou epap-
poletal ota dkpa (éAouqg) Tng ouokeurg, ™G €vraong (I) Tou
NAeKTPIKOU peluatog Tou Tn dlappEel Kal Tou XPOvou AetToup-
yiag mg (1).

Mpénel va onuelwooupe OtL n oxgon 3.3 oxvel yia kdbe eidog
NAEKTPIKAG OUOKEUNG TIOU UETATPEMEL TNV NAEKTPIKY] EVEPYELA OE
evépyela Kdmowag AANANG poperg. ‘ETol prnopolue va v epap-
MOoOUHE Og KvnTrpd, avIloTdrn, Ja enavagoptiféuevn unara-
pla, Aaumtripa K.AT.

H povdda nAekTplkiq evépyelag, Onwe Kal kABe HoPPrG eVEPYEL-
ag, oto Aebvég 2Uompua Movddwv (S.I.) elval To éva TZaoul (1 J).

Av ot oxéon 3.3 avrikataotmjooupe V=1V, I=1 A kat t=1 s
MropoUpe va UMOAOYIoOUpE TNV NAEKTPIKY] EVEPYELA TIOU «KATA-
VAAWVE/UETAOXNUATICEL 0 éva JeUTEPOAETTO HIA CUCKEUT| amd
Tnv omoia dépxetal nAekTplkd pelpa évtaong 1 A kat PeTagu
TV dkpwv NG epapupdletal taon 1 V:

Ep=(1 V)*(1 A (1 §)=1J

‘Qote NAeKTPIKO pedpa €évraong 1 A LETAPEPEL OE HIA NAEKTPLKY
ouokeun evépyela (on pe 1 J étav m dappéel emi 1 s kat n tdon
mou e@apudletal ota dkpa g eivat 1 V.

H 10XUC nou «KAaTavOaAWVEI» IO NAEKTPIKA OUOCKEUN

3TIG TIPOKTIKEG ePappoyeg dev pag evdlapépel pévov méon
EVEPYELD WETATPEMEL A OUCKEUT 1) Hnxavr), aAd kKat o xpovog
péoa otov ormoio oupBaivel autd, dnAadr pag evdlagépet n 1oXUG
NG OUOKEUNG.

MNvwpiCoupe 6t n ox0g (P) elval n moodmra ™G evépyelag
(E) Tou peTaTpEnel («MapAyels, «KATAVOAWDVEL) 1) HETAPEPEL Hia
pnxavry (¥, Yevikdtepa, OUOKEUN)) TPOG TO avtioTolxo (amaitou-
pevo) xpovikd ddotnua (t). Ztn yAwooa twv Mabnuatikwv ypd-
(POULE:

o E
t
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Emopévwg, olUupwva pe Tov mMapandvw OpLopo N NAEKTPLKA
loxUg Tou MPeTaPEPEL TO NAEKTPIKO PeUUA Ot A NAEKTPIKY Ou-

L E , o
okeun eivat P, = T“A Av QVTIKOTAOTNOOUE TNV NAEKTPLKY €VEP-

n
yela and 1 oxeon 3.3 AapBavoupe P, :¥ dnAadr

PnA =V-I (3.4)

‘Qote 1 nAekTPIKr WOYXUG TIOU «KATAVAAWVEL/UETATKNUATICEL L
oroladrnoTte NAEKTPIKY oUOKeur| elval {on pe to yivéuevo tng dla-
@opdqg duvaukou Tou epapudletal otoug TOAoug TG eni v
évtaon Tou NAekTpKoU pelpatog Tou Tn SlappEet.

‘ETol, yia mapddelypa, av ota AKPA [Lag NAEKTPIKG CUOKEUNG
epapudéooupe dlagopd duvapikou V=1 Volt kal YeTprjooupe TV
évtaon Tou nAekTplkoU peldpatog =1 A, téte oUuPwva HE TN
oxéon 3.3 N NAEKTPLKY LloXUG Tou UeTATPEMEL elval:

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

Me dMa Adyla €va nAektpikd pevpa €vtaong 1 A mou duap-
pé€el Mla ouokeury ota dkpa tng ormoiag epapudletal dagopd
duvapikoU 1 V petapépel 0’ autriv nAektplkr oxU 1 W. Av n
OUOKeUr autn eival évag Kivntrpag Tou UETATPETEL OXEDOV OAO-
KANpn TV NAEKTPIKA LloXU Og pnxavik urnopel va avuywoel éva
UAo 100 g oe UPog 1 m oe Xpdvo evlg deuTEPOAETTTOU.

KotavdAwon tn¢ NAEKTPIKAC EVEPYEIAC

la va Aettoupynioouv oL NAEKTPIKEG OUOKEUEG TTOU UMAPXOUV OTO
onitt pag xpetdlovrat evépyeta. olog mapéxel autn v evépyela,

H evépyela nmapgxetal and eraipeleq NAEKTPLKNG EVEPYELQG OTIWG
n AEH. H evépyela ouwg otoikifel. Kdarmou oto eEwteplkd PEPOG
TOU oTuTioU Hag UTApXeL €vag NAEKTPIKOG UETPNTAG oav autdv Tou
arelkovifetal oy ewkdva 3.33. O nAekTPIKOG PETPNTAG METPAEL T
OUVONIKA] NAEKTPLKN evEPYeEla TIoU Tipoopepetal and tn AEH otig
NAEKTPIKEG OUOKeUEG Tou orutiol pag. O Aoyaplaocpédg g AEH
avTloTolxel 0To KOOTOG TNG NAEKTPIKNG EVEPYELAG TIOU XPNOLLOTION-
NONKe yla Tn Aertoupyia Twv CUCKEUWV Kal OxL otnv LoxU Toug.

BéBaia n nAeKTPKA €VEPYELA TIOU KATAVAAWVEL U0 OUOKEUN
looUtal Je TO YIVOUEVO TNG LoXUoG TNG OUOKEUNG emi To XpOvo
Aettoupyiag g, dnAadi:

En)\z Pn)\ °t

Av n oxUg petpdrtal oe W kal o xpdvog oe s, TOTE N evépyela
urtoAoyiCetal oe J. Ouwg 1o TZAOUA eival pa pkpr) moodtnta
evépyelag. I’ autd to AOyo ol etalpeieq NAEKTPIKAG evEPYELAG
MeTpoUv TNV evépyeld TIOU TAPEXOUV Ot Mia AAAn povdada Tou
A€yetal KoBatwpa (cuppoAikd: 1 kW:h). Mia kioBatwpa eivat
{on pe v evépyela Tou katavalwvetal and pia ouokeur} Lloxuog
1 kW (1000 W) dtav Aettoupyel yia ua wpa. ‘Evag Aaummpag
loxuog 100 W dtav Aertoupyel yia 10 wpeg katavalwvel evép-
vewa 1 kWh. Mapadelypata 1oxUog KAMoIwV NAEKTPIKWY OUOKEU-
wv napouctdlovral otov napakdtw mivaka.

\\olKﬁ

)

Kal kabnuepiviy Lwn i

Eikéva 3.33
O nAeKTpKOG LETPNTIG Kal 0 Aoyaplaouds e nAektpkrig
evépyelas. And éva Aoyaplaoud «nAektokoU peUUaTogy Uro-
pelg va urohoyioelq 10 k00TOG 08 AemTd NAEKTPIKIG Evép-

yewag 1.000 J;

ITowo emompovind AdBog drompivelg
oto yapaxmowoud amwé ™ AEH tov
ToQoTdvm Aoyapraouot; IMowo alkayr
Ba mpdtewveg ot AEH;
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\)ou(n'
8" kai kadnuepivl Lwn kai MepiBdAlov

O1 peraoynuatiopoi evépyeiag €xouv koaTog kai empapivouv To mepiBallov: Meiwae T xprion TG nAekTpIKAG EvEpyelag.
2Tov mapakdte Tivaka Sivetal [ia oelpd CUOKEUWYV TIOU XPNOLLOTOLoUVTAL KaBnuepvd OTO OTTL 00U e TIC QVTIoTOXES LOXUEG.
- Kdve pia extipnon yla 1o xpdvo oe wpeg mou Aetroupyel kdbe ouokeun kaBe Wépa.

- YnoAdyloe v evépyeld Tou amarteral yia ) Aetroupyia .

- Ynohdyloe 10 K6OTOG Aettoupyiag yia TE00epL Mveg (xpovikd Sldotnua mou urtohoyilel kat n AEH v mapexduevn evépyela).

Zuokeun loxig o W ExTipnon xpdvou Aeiroupyiag Evépyeia Hpeprioio kdotog TeTpdunvo kooTOg
o¢ h ava nuépa

JupBatikol Aaurmpeg (oUvoho 600

QWTIopoU ortiol)

HAektpIkr| kouliva 1.500

Oeppooipwvag 2500

Tn\edpaon 500

HAektpiké Yuyeio 150

HAektpIkG mMAuvrplo 3.500

— Zx€Pov ToLeg ol TG OVOREVES Ba fftay dUVATAV Vo AELTOVEYOUY YLoL WXQGTEQO XOOVIXG OLdoTHUA 1] Ue TOLoV dANO TQO-
o Oa frav duvatov va pelwBel 1 TOOGTHTO NAEXTOMIG EVEQYELAS TTOU OTTCUTE(TOL YLd TLS QVAYRES TG OLXOYEVELAS COU.
— Ymohdyioe mv moodTnTo, eVEQYELOS OV UmoQel va eEowrovoundel, xabdg xat o oovourd 6pehog Tov Ba TEOXTPEL.

» Xpnoigomoinoe Kal eQpApHooE TIG €VVOIEG TIOU EHABEG:
Oeppikd amoTeAéopaTa Tou NAEKTPIKOU PeUPATOG
1. Zupm\ripwoe TIG AEEELG Tou Aslmouv amnd To MAPAKATW Keluevo €10l WOTE Ol TIPOTACELG TTOU TIPOKUTTTOUV
va elval emoTtnuovikd opbEq:

a. ‘Otav amnd €vav AVTIOTATI) SIEPXETAL .eeerrerreerreerrearreerees reesreesses , N BepuokpaACia TOU ................ H avén-
on autr ouvdgetal Pe auv&non Tng evépyelag Tou avrlotdrtn. EmmAéov dtav n
......................... TOUu avtlotdrn yivetat peyaAutepn amnd tn Beppokpacia tou mepBdAlovtog, TéTE evEp-

YELA (coeevreniiieaiineenns ) Ba perapépetal and Tov avtliotdtn oto mepBdAlov Tou. H evépyela autr mpo-
EPXETAL ATIO TNV eevieiiieiieiee e eVEPYELD.
B. Hal&non mgG ..cooevveeieennne evépyelag evog avtiotdrn avriotaong R, étav and autdv SIEPXETAL .......c.........

..................... otabepnig évraong () kat emopévwg n moodtnTa NG Q mou petapé-
petal and autdv Tpog To TEPIBANOV 0e XPOoVIKO dldotnua t eival i) TOU cooveevieene,
.................................... TOU NAeKTPIKOU pelpatogq (I) Tou dlappPEel TOV AVTIOTATN, i) TNG wvevvveereeaieeieeeene

(R) Tou avTloTdTtn Kat i) TOU ...ccceceuveeenee. () oo TOU NAeKTpIKoU peluartog amd Tov avtlotdr).

Y. Otav and éva petalkd aywyd diEpxeTal NAEKTPIKO PeUud €va HEPOG TNG .veeeveveeeene. eVEPYELQG TWV
eNeUBEPWV NAEKTPOVIWV LETAPEPETAL OTA ... TOU peTaMKoU TIAEypatog. H draktn kivnon oAwv
TWV OOMKWV ABwv TOou aywyoU YIVETAL ........cc...... H o evVEpPYeld TOU aywyoU Kal n
.......................... Tou au&dvovtat. H .............. evépyela Twv eAeUBepwV NAEKTPOVIWV UELDVETAL TIPO-
owpwd. Ouwg, ot duvApELg TOU NAEKTPIKOU TIESIOU TIPOKAAOUV €K VEOU ................ G TaxytnTdg Touq
KAl QVATIANPWVOUV TNV ............. evépyeld Toug.

Xnuikd, payvnTika Kai BIoAoyikd amoTeA€éopaTa TOU NAEKTPIKOU peupatoq. HAekTpIKR Kal pnxavikn
evépyeia

2. Zuum\Apwoe TIG MPOTACELG WOTE va elval emOTNUOVIKA 0pBEQ:

a. Artia ™G NAeKkTPOAUONG €lval N OLEAEUOT TOU .eoveervieiirs eeeieeiieenne anod TO ..ccceveennee. dtdAupa. Katd
TNV NAEKTPOAUON N oo EVEPYELD UETATPEMETAL OE ...oocnveennene
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B. To nAekTplkd PeUMA ONUIOUPYEL .evevrrvennnne. medio. 210 TMEDO AUTO vevvveeeciiieiiieens evépyela n oroia
TIPOEPXETAL ATIO TNV eveevvvreereeerireeanenes evépyela. Otav €vag aywyoq Bploketal péoa oe payvnrtikd nedio
KAL TOV OLOPPEEL wevvvrrreereeeiiieeannie peUNa, TOTE TO TEDIO ATKEL .cvvvvveeeiiieiiene, oTtov aywyo.

Y. Ot nAeKTPOKIVNTAPEG elval UNXAVEG TIOU HETATPETIOUV TNV .ovvvvveeeeennns EVEPYELA TE ovvvveeieeeiiieenns eVEP-
vewa. H Aettoupyia Toug otNEICETAL OTO OTL TO .eecveviiieiiies ceeevieeaieeeniens aokel duvaun o’ évav aywyd and

LU)VA o] 1 (o] (e T TE:T0) ¢ o LRSS
d. OL yewntpleg elval UNXAVEG TIOU PETATPEMOUV TNV KIVNTIKY] EVEPYELA O€ .evevveeeiieeeirs cevireeesiveeaineeens

Evépyela kal 10XUG TOU NAEKTPIKOU PeUNATOG

JuunAfipwoe TIg AEEELg Tou Aelmouv amd To TAPAKATW KE(UEVO €TOL WOTE Ol TIPOTACELG TIOU TIPOKUTITOUV
va eival emotnuovikd opbEq:

To nAekTpkd peldpa Otav dlappE€el OMOLAdNMOTE CUCKEUT| 1] UNXAVH] UETAPEPEL O’ AUTH .ovveeeveveeerieeenns n
OTTO(A EIVAL AVANOYN TNG tovvieeiirieeiiieeiiie treeaieeesreeeneeens (V) mou epappdletal ota dkpa (MOAOUG) TNG CUCKEU-
AG, TNG covrrreeriireenieenn (I) TOU tiieieiiiieiiiis e TOU TN OOPPEEL KAL TOU .eeevvvveeeriieennns
........................... (t). H evépyela auth ........ccceecvveenneee.. O EVEPYELA ANANG HOPPNG.

EQAppooe TIG YVWOEIG OOU Kal YPAWE TEKUNPIWHEVEG ATIAVTHOEIG OTIC EPWTHOEIC TTOU aKoAouBouv:
Oeppikd amoTeAéopara Tou NAEKTPIKOU PeUNATOG

Na xapaktnpioelg pe X TIG MPOTACELS TWV OmMolwv To TEPLEXOUEVO eival emMOTNUOVIKA 0pB6 kat pe A

QUTEG TIOU TO TIEPLEXOPEVO TOUG eival emOTNUOVIKA AavOacopévo.

i. BuBiCoupe €vav avtiotdtn amd xaAkd oe vepd mou Ppioketal péoa ot Beppikd poOVwUEVO doxeio.
Amé Tov avTloTATn JEPXETAL NAEKTPIKO pelpa, TNV
évtaon Tou omoilou puBuifoupe pe €va pPoooTdrn.
Otav and tov avtioTdrn diEpxetal peuua €vraong
1 A, n Bepuokpacia Tou vepoU au&dvetal amd Toug
20°C otoug 22°C 0t XPOVIKO dldotnua ooy
Aerttou.

a. Ze Xpovikd dldotnua dUo AeTwv N Bepuokpacia
Tou vepoU au&dvetat and toug 20°C otoug 28°C.

B. Av petakiviooupe TO JpPOpEa TOU POOOTATN Kat
au€nooupe TNV €vtaon Tou NAEKTPIKOU PeUUATOG
oe 2 A, T01e 0g XPOVIKO dldotnua pioou Aemtou n
Bepuokpaacia Tou vepol au&dvetal amd toug 20°C
oToug 24°C.

Y. Av QvTIKATAOTACOUUE TOV avTloTdtn e dMov dimAdolag avriotaong kal pubuiocoupe To poooTtdtn
€Tol OTE N évtaon Tou peUuatog Tou Tov dlappéel va eivat 1 A, og XPovIKO dldoTtnua pioou Aerttol
n Bepuokpacia Tou vepol au&dvetat amd toug 20°C otoug 24°C.
3. Av pe Tov apxikd avtiotdtn pubuicoupe Tnv €vraon ota 0,5 A kat Bepudvoupe To vepd yia duo
Aemtd, N Bgpuokpacia Tou Ba au&nBel amd Toug 20°C otoug 24°C.
ii. H avgnon g Bepuokpaciag evog UETAMIKOU aywyou, étav amd autdv JIEPXETAL NAEKTPIKO peuua,
opeileTal TEAIKA:

a. TNV av&non Tng KIVNTIKAG eVEPYELAG MOVOV TwV eAeUBEPWV NAEKTPOVIWV TOU.

B. Ztnv al&non TG KWNTIKAG EVEPYELAG MOVOV TwV LOVIWV TOU METAAAIKOU TAEYUATOG.

Y. ZInV MPOOoavaToAloUEVN Kivnomn Twv eAeUBepwV NAEKTPOVIWV TOU.

3. Zmnv au&non g KNTIKNG evépyelag Adyw NG Atakmg kivnong twv eAelBepwv nAekTpoviwv Tou
KAl TWV OVTWV TOU UETAAAIKOU TAEYUATOG.
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10.

HAekTplKO pelpa oplopuévng évtaong SlappEel aviloTdtn yla XPovikd didotnua duo Aemtwv. To mood
NG NAEKTPIKAG EVEPYELAG TOU O aQVTLOTATNG petatpénel oe Bepuikn eivar 30 J. Av dutAactaotel n évra-
on Tou nAektplkoU pevpartog, mowa eival n avriotoln moodTNTa TNG NAEKTPIKAG EVEPYELQG TIOU META-
TpEnetal e Bepukr) oe €va Aemto;

Me molo tpdmo mpootateleTal LA NAEKTPLIK CUCKEUT pe Tn Borbela pag tnKOUEVNS ACPAANELQG;

Evépyela Kal 10XUG TOU NAEKTPIKOU PEUHATOG
Na xapoktnpioelg pe X TIG TPOTACELG TWV OMOIWV TO TEPIEXOMEVO elval EMIOTNUOVIKA 0pBO Kat pe A
auTéG TIoU TO TiepleXOUEVO Toug elval emotnpovikd AavBaouévo.
2Toug TIOAOUG evog NAEKTPIKOU KivnThpa epapudletal dlapopd duvapikou 5 V, omndte and autdv diép-
XETAL NAEKTPIKO pelpa évtaong 0,1 A. O KvnTPAg MEPLOTPEPETAL KAl KIVEl €va auTOKIVNTAKL:

a. H pnxavikn oxug mou amodidel o Kivnmpag eivat 0,5 W.

B. ZTov KIVNTAPa PETaPEPETAL NAEKTPIKY) LloXUg 0,5 W.

Y. ‘Eva p€pog NG nAEKTPLKAG LOXUOG TIOU UETAPEPETAL OTOV KIVNTAPA UETATPEMETAL O OEPUIKES ATW-

Aeleg AOyw Tou pavopévou TTAOUA.

3. Kd&be deutepdiento 0,5 J NAEKTPIKAG EVEPYELAG TIOU HETAPEPOVTAL amd TO NAEKTPIKO pelua oTov
KIvNTAPA HETATPETOVTAL 0 BEPUIKY EVEPYELQ.

€. H pnxavikr) evépyela mou amodidel o kivntipag oe €va Aemrd eivat pikpdtepn twv 30 J.
Na meptypdyelg TIG LETATPOTEG 1 LETAPOPEG EVEPYELAG TIOU CUPBaivouv oe €va NAEKTPIKO KUKAWA TIOU
aroteAeltar and pa uynatapia kat €vav avrtiotdtn o omoiog eival Bubopévog oe vepd mou Bpioketal
pEoa oe Oeppuikd HOVWUEVO DOXelo.
Na meplypdyelg TIG UETATPOTEG EVEPYELAG TIOU CUUBaivouv Katd Tn Aettoupyia Tou Kivntripa evog avel-
KuoTrpa Kabwg avuywvel To BAAauo ard Tov 10 otov 50 6poPOo AG TIOAUKATOLKIAG.

Mrmopel €évag kivntrpag va amodidel punxavikr .oxU peyaAutepn amd Tnv NAEKTPIKY oYU TIOU UETAPEPEL
TO NAEKTPIKO pevpa o’ autdv; Na artloAoyrioelg tnv andvinor| oou.

ONON.GAKSO

J
kg -°C°

la oAeg ©q aokrjoelg divetar n edikn Bepudtnta Tou vepou: ¢ =4.200

OeppIKa amoTeAéopaTa TOU NAEKTPIKOU PEUUATOG

2e NAeKTPIKO KatavaAwtr avaypdgovral and Tov KAataokeuaotr] ol evdelelg «12 V, 30 W». Tt onuaivel
autr N MAnpogopia; Av epapudooupe oToug MOAOUG Tou KatavaAwtr tdon 12 V, ndon Ba eival n évra-
on Tou NAeKTPlKOU peUuaTog Tou Ba Tov dlappéEel;

Tpelg NAEKTPIKEG CUOKEUEG, €vag avTloTAtng, €vag Kivntnpag Kal €vag OUOOWPEUTNG €XOUV XAPAKTNPL-
oTikd Aettoupyiag (12 V, 6 W), (12 V, 30 W) kat (12 V, 24 W) avtiotoixa. Mwg mpénel va Ti§ ouvdEaou-
pe pe Tmyn otabepnrig Tdong 12 V, wote va Aetoupyroouv oUupwva We TIG TMPodlaypapeq Tou Kata-
okeuaotr] Toug; Mdon eivat n oAk NAEKTEIKN LOXUG TOU TIAPEXEL TOTE N NAEKTPIKY TINYY] KAl OTIG TPELG
OUOKEUEG;

2Toug TIOAOUG NAEKTPLKAG TNYNG oTtabeprig Tdong 6 V ouvdéoupe avtlotdrn avriotaong 6 Q oe oelpd
pe aurepOueTpo. a. Zxedlaoe 1o KUKAwpa. B. Mola eival n €vdel&n tou apmepdueTpou; Y. Mowa eival n
noodtnTa Tng OepudTNTag TOU HETAPEPETAL amd Tov avrlotdtn mpog To mePBAAAov oe xpdévo dUo
Aertdv; O. Mdon eival n nAekTplk evépyela mou TPoadidel n TNy} 0To KUKAWUA otov (Blo xpdvo; €. Av
QVTIKATAOTN)OOUUE TOV QVTLOTATN He €vav AAAO Tou €xel Tn WIOT| avtiotaom, oe moéoo xpdvo Ba mapa-
xBel a’ autdv n Bla moodta Bepudtnrag; ot. Moéon elval N NAeKTPLK evEPyela TOU TPOCDIdEL 1 NAe-
KTPLKA TINyr| oTo KUKAWUA avd deutepOAerTo, o Kabepia amd Tiq dUO0 MEPUTTWOELS;
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AoB€telg €vav avtiotdtn avriotaong R=12 Q, ua nAektpiki mmyn otabepng tdong V=6 V, kaAwdla
ouvdeong, dlakdrn kal €va Bepuikd povwpévo doxelo Tou meplExel vepd ndlag 0,1 kg apxikig Beppo-
kpaoiag 18°C.

a. Na oxedldoelg m oynuatikr avarnapdotaon mg ddragéng mou Ba Xenoyloroioelg yia va Bepudvelg To vepod.
B. Na unoAoyioelg TV €vtaon Tou nAeKTPIKOU PeUUATOG TIOU JLapPEEL TOV AVTLOTATN.

Y. Z& nméoo xpdvo n Bepuokpacia Tou vepol Ba petafAndsi and toug 15°C otoug 25°C;

HAektpikdg Beppoaipwvag (edéva 3.13, oel. 70) meplExel vepd pdlag 10 kg, €xel avriotdrn avriotaong
60 Q, evw TO NAEKTPIKO pelja Tou Tov dlappgel €xel éviaon 4 A.

a. Me Bdon ta mapandvw dedopEva va UMOAOYIOELG TNV NAEKTPIKI EVEPYELQ TIOU HETAPEPETAL OTO Bep-
pooipwva oe Xpdvo 2 min.

B. Av yvwpiCelg o1t To 70% TOU TIOOOU TNG BepUdTNTAG TOU MPETAPEPETAL AMd TOV AVILOTATN OTO TEPL-
BaMov anoppogdtal and 1o vepd Tou Beppocipwva, va urnoloyioelg TNV alu&non tng Bepuikng eveép-
YElag Kat Tng Beppokpaaciag tou vepol ota 2 min.

210 KUKAWPA NG OmAaviig elkovag ol dUo aviloTATeG €XOUV i
avtiotdoelg Ry=20 Q kat R,=40 Q avrtiotoixa. MOAG KAel- |'

ooupe To SlakodrTn, n €v3elén Tou BoAToueTpou eivat 12 V. a.
Mowa 6a eival téte n €vdel&n Tou aumepdueTpou; B. Na umo- R R
AOYLOELG TNV TTO0dTNTA TNG BepudTNTAG TOU PETAPEPETAL ATd A e '.'.".-'z..-. : B

Lk o T
KdBe avtiotdtn oto meplBANov oe dUo Aemtd. Y. Na umoAd- J r L wJ

& I

YIOELG TNV NAEKTPLKY] EVEPYELA TIOU TIAPEXEL N TINYN OTO KUKAW- Lk

pa otov B0 xpdvo. &. Na umoAdyloelg v napayouevn Bep-
poTNTa avd deutepdAento oe kKABe avtiotdtn. €. Na umoAdyt-
O€IG TNV EVEPYELQ TIOU TIAPEXEL N TINY OTO KUKAWMA avd JSEUTEPOAETTTO.

Evépyela Kai 10XUG Tou NAeKTPIKOU PeUpATOq

Mwa prnatapia ouvdéetal pe Ta dkpa evég Kivntrpa, €TolL WOTE O KIVNTAPAG va meplotpépetal. Me tn Bori-

Bela evog AUMEPOUETPOU UETPAUE TNV €viaon Tou NAEKTPIKOU PeUUATOG TOU KUKAWHATOG. Me €va BOATO-

METPO HETPAME TNV TAON oToug MOAoug TNG Urataplag.

a. Na oxedidoelg To avtioToiKo KUKAWUA.

B. Av n évdel&n Tou aumepOUETPoU Tapapével otabepr) kat (on pe 1=0,5 A, va umMoAoyioelg TO NAEKTPIKO
@opTio Tou dEpxeTal amd v prarapia Kat and Tov Kvntpa oe XPoviké didotnua evog Aertrol.

Y. Av n évdel&n tou BoATOUETPOU Tapauével otabepn) Kat eival (o pe 6 V, va urnoloyioelg v noodtnra
MG XNUIKNAG EVEPYELQG TNG MMATAP(ag TOU PETATPATINKE O NAEKTPIKY) OTO (Blo XPOVIKG JldoTnpa.

3. Av yvwpiCelg dtL oxeddv OAn n evépyela Tou MPOCdIdeL N pnatapia 0To KUKAWUA PETATPETETAL OE UNXa-
VIKI] EVEPYELQ OTOV KvnTripa, 6a ftav duvatdv va XEnOWOMOIOOURE TOV KIVNTAPA Yid va avuPwooule
pia métpa padag 1 kg os Ugog 15 m; (@=10 m/s?)

Juvdéoupe Toug TIOAOUG KIVNTAPA HE NAEKTPIKY TNy} otabepr|q tdong 12 V, ondte n €vtaorn Tou NAEKTPL-

koU peulpatog mou Tov dlappéel eival 2 A. O kivnipag arodidel oe €va Aerrd pnxavikr evépyeta 1.000 J.

a. Na umoAoyioelg TNV NAEKTPIKY] LoXU TIOU PETAPEPEL TO NAEKTPIKO PeUUa OTOV KLVNTrPa.

B. Na uroAoyioelg TNV NAEKTPIKY] EVEPYELA TIOU UETAPEPEL TO NAEKTPIKO PeUUA OTOV KIvNTNPa oe XPdvo evog
Aertrou.

Y. Na urnoloyioelg v moodtnta g OepudtnTag mou PETaPEPETaAl and Tov Kvntpa oto mePBAAAov
atov B0 xpodvo.

d. Na umnoAdyloelg Tnv anddoon Tou KivnTrea.

2e Kivnmpa 1mou Asttoupyel umnd tdon 120 V uropel va petapepbel nhektplkn oxug 600 W, olupwva pe

TIG TIPOJLAYPAPEG TOU KATAOKEUAOTN) Tou. TATE TO 80% TNG NAEKTPIKNG LoXUOG UETATPEMETAL Amd TOV KIvn-

™mpa oe pnxaviky wxu. Otav o kvnmpag Asttoupyel KATw and autég TIG OUVONKEG, va UMOAGYLOELG:
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. TNV NAeKTPIKN] EVEPYELQ TIOU UETAPEPETAL OTOV Kivntripa Otav Aettoupyel eni d€ka Aerrd.
. Tnv évtaon Tou nAeKTPIKoU PEUNATOG TIOU TOV OlAPPEEL.

. Tn pnxavikr) woxU mou amodidet.

. Tn unxavikn evépyela mou amnodidel oe dEka Aemtd Aettoupyiag.

® o0 < W Qo

. To pépog TG NAEKTPIKAG EVEPYELAG TIOU UETAPEPETAL OTO TIEPIRBANOV e TN HoPPY| BepudtnTag Kdbe
deutepOAETTTO.
ot. To pépog TNG NAEKTPIKAG EVEPYELQG TIOU WETATPEMETAL O OepUdTNTA KAl LETAPEPETAL OTO TIEPIBANOV
oe J€ka Aertd Asttoupyiag.
10. H péylotn nAekTplk 1oxUG mou uropel va petagepbel o’ évav avtiotdtn avtiotaong 100 Q, xwpig va Kael,
elvar 4 W.
a. Na umoloyioelg tn PEYLOTN TN TOU NAEKTPIKOU PEUUATOG TOU UIopel va Tov dlappEet.
B. Na umoAoyioelg T MEYLOTN T NG NAEKTPIKNG TAONG TIOU WMOPOUME va ePAPPOCOUNE OTa AKpa Tou.
Motwa eival Téte n MoodTa ™G BEPUATNTAG TIOU HETAPEPETAL amd ToV AvIIOTATN OTo TEPIRAAAOV TOU O€
XPOVO BUO AETTTWV;
Y. Av gpapudooupe ota dkpa Tou tdom 10 V, ndon eivat n évtaom Tou nAekTpikoU PeUATOG TIOU TOV dlap-
p€el; Moon NAEKTPIKY evépyela PeTaTpEneTal an’ autév oe Bepudtnta avd deutepdAertto; MNdon Bepudn-
Ta petapgpetal and Tov avrlotdin oto mePBANoV oe Xpovo dUo Aemtwv; ZUYKPLVE TNV TR QUTH HE TNV
avtioToln Tou gpwtiuatog (B).

NEPIAHWH

0 Otav and €va PeTaMIKO aywyd OdEpXETal NAEKTPIKS PeUNA, N NAEKTPLKY EVEPYELA TIOU UETAPEPEL UETA-
Tpénetal oe Beppikn. H Beppokpaoia tou aywyou au&dvetal kal BepudtnTa UETAPEPETAL A’ Autdv OTO
TePLBANOV.

0 H nogdémra g Bepudmmrag mou petagépetal and évav avtloTdtn oto mepBANoy, dtav arnd autdv SEPXETAL
NAeKTPIKO pelua, elval avdloyn: Tou TETPAYWVOU TNG €viaong Tou PeUMATog, TG avtioTaong Tou avrlotdmn
Kal Tou Xpdvou JlEAeUoNG Tou NAeKTplkoU pelpatog. O vopog autdg eival ywwotdg wg «vOUoG Tou TTAOUA».

0 Katd tn diéheuon tou nAeKTplkoU pelpatoq péoa amd Toug NAEKTPOAUTEG N NAEKTPLKN EVEPYELQ WETA-
oxnuatifeTal og XnMKA.

0 MNipw améd évav aywyod mou Tov dlappéel NAEKTPIKS pelpa dnuioupyeital payvntikd medio. To payvntiko
nedio €xel evépyela Kal Uropel va mPokaAéoel NAEKTPIKA (alvopeva.

O To payvntiké medio aokel duvaun oe kdBe aywyd amd tov omoio JEPXETAL NAEKTPIKS pedua dtav autdg
Bpiloketar péoa oto medio. To Ppawvouevo autd TO EKUETAAEUOUAOTE YIA TNV KATAOKEUY] TWV NAEKTPOKIL-
vnpwv. Ot NAEKTPOKIVNTAPEG METAOXNMATICOUV TNV NAEKTPLIKY] EVEPYELQ OE KIVNTIKA.

0 Kd&Be nAEKTPIKY) OCUOKEUY HETAOXNMATICEL NAEKTPLKY EVEPYELA OE evépyeld AAANG Pop®NG. H OUVOAIKY) ood-
TNTA TNG EVEPYELAG TIOU MeTAaoXNMatiCel eival avdloyn TG NAEKTPIKNG TAoNG Tou epapudletal ota dkpa
G, TG évraong Tou nAeKTPlkoU peUuatog Tou Tn dlappéel, Kabwg Kal Tou Xpdvou Aettoupyiag tng.

0 H nAektpikn 10XUG TIOU PETAOYXNMATICEL A NAEKTPLKA OUOKeun eival (on pe To yvouevo tng dlagopdg duva-
MikoU Tou epapudletal otoug OAOUG NG e TNV €vtaon Tou NAEKTPIKOU PeUPATOG TOU T OLaPPEEL.

BAZIKOI OPOI
OepPUIKY evépyela HAekTpIK 1OoX0G HAeKTpOKIVNTAPAG
©epuokpaaia HAekTpikn evépyela HAekTpoyevvritpla

OepudTnTa
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KEDAAMAIO 4 : TahavraoEeig
KEDAAAIO 5 : Mnxavikd kopaty
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TAAANTQZEIZ

KE®AAAIO 4

MEPIOAIKEZ KINHZEIZ

‘Otav roouv Pikpdg MOAEG QopEg Ba eixeq avéBel otnv Kouvia
i 6a mapatipnoeg dMa nawldid va naifouv pe aut). H kolvia
Eekivd and Ynhd, karteBaivel, aveBaivel mAA YnAd, kateBaivel
XOUNAG kal emoTpEPel TAAL YnAd otn B€on ar’ dmou Eekivnoe
kaL ouvexiel v Kivnory Tng akpBwg e tov dlo tpodmo. To ylo-
yio eivar éva dnUOPIAEG Tatxvidl, dladedouEvo Oe TIOAMEG XWPEG
Tou KAouou (rbavov va €xelg nai&el MoAEG popéqg pe autd). Kpa-
Tdg to omndyko amd Tnv eAelBepn dkpn kat aprvelg to dloko va
kivnBel. O omdykog Tuliyetal kal EeTuliyetal yUpw amd tnv auvla-
Ka TIOAEG PopEéq Me Tov Blo akplBwg Ttpdmo (sikéva 4.1).

H kivnon tng kouviag 1 Tou ylo-ylo eival napadelypata mepio-
SIKWV KIVAoEwv, dnAadr) KIVAoEwv Tou emavalauBdavovral o€
ica xpovikd 3iaoTiuara.

Meplodikn kivnon elvat kat 1 odalry KUKAIKY kivnon, Kabwg kat
n kivnon g Mg yUpw and tov ‘HAo mou enavalapBdveral kabe
€1oq. O pug NG Kapdldg emiong ektelel mMeplodikn kivnon, énwg
delxvel kal To nAekTpokapdloypdenua (sikéva 4.2).

Eivat Suwg dAeq ot nmeptodikeés Kivroelg ouotes; oteg eivat ot mo
XAPAKTNPLOTIKEG dlAPOPES NG MEPLOJIKNG KIVNONG TOU ylo-ylo Kat
™m¢ nepipopds me MG yupw amd tov ‘HAw;

H tpoxid Tng Mg eivat kAeloT], oxedOv KUKAIKY|. Agv €xel akpaia
onueia. AvtiBeta To Yylo-ylo Kiveital peta&u duo akpaiwv Bgoewv.
H tpoxid tou dev eival pa KAELOTH YPAUWY Onwg 0 KUKAOG. TETol-
ou eldoug mePLodIKER KIvrioelg avdapeoa oe dUo akpaia onueia g
Tpoxldg ovoudlovral TAAAVTWOEIG.

Tahdvtwon propel va ekteA€oel pla Kolvia, n pdpdog o’ éva
TaAld poAdL Toixou, n xopdn plag KBdpag, €va ocwua ouvdede-
MEVO e eAATPLO, N OTAAN TOou agpa pEoa otn PAoOYEPQ, TO EUPo-
AO HAG MNXAVAG QUTOKWVATOU, aAAG Kal €vag KPUOTAANOG XaAa-
Cla o’ éva povtépvo poAdL xeplou.

loteg eival ot mPoUnobEoelg wWoTe éva OWUA va KAVEL TAAQvTwor;

Eikéva 4.1
0 dlokog Tou ylo-yto Kivelta uetaét duo akpaiwv Béoewv.

\)ou(n'
8" ka1 larpiki

Eixdva 4.2
H nepiodikr} kivnon tou kapdlakoU puds kataypdeetat e m
Borbeta kataMnAng ouokeung, Tou nAekTpokapdloypdpou.
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Onwg @aivetar otnv ekéva 4.3 1o ocwpa mou eivatl depévo otnv
dkpn tou eAammpiou Tahavtwvetal. H kivnon) Tou eivatr petaBailio-
pevn. ZTo Owua aoketal To BAPog Tou Kat 1 dUvaun Tou eAatn-
plou. H dUvaun mou ackel To eAatrjplo katd m didpkela ™G Kivn-
oNng HeTaBAMeTaL oUVEXWS, EVW TO BAPOG apapével otabepd. ‘Etot
kKatd ™ ddpkela ™G TAAAVTWONG N ouvioTauévn duvaun WeTa-
BdM\etal. Katd tnv kivnor tou, wotdoo, To owuad mepvd and wa
B€om otV onoia n ouviotauévn dUvaun TIoU ackeital o’ autd unde-
vitetal. H 6éon autr) ovoudletal Bon LooppPOTAG TOU CWUATOG.
KdBe Tahdvtwon npaypuaromnoleTal yipw amnd T 8€on 1coppomiag
TOU TaAAvTOUUEVOU OWUATOG. KaBwg To owua armopakpuvetal and
™ 6€om oopporiag, n dUvaun Telvel va To ENAVAPEPEL TIPOG AUTHV.

|
1

ERERE
YWV
AERERKEEEE
Vv

S

m
-

lMoteg duvduelg uropouv va mpokaiéoouv tardvtwon; ZIn ouve-

XEla avapEpovTal UEPIKEG TEPUTTWOELG OSUVAUEWV TIOU Mmopouv

Eikéva 4.3 va TPOoKAaA€oouv TaAAvTwon, OTwg n BAPUTIKA oTtnv TepimTwon

(o) ©¢on 1opponiag: H duvayn Fy eivat ion pe To fdpos W. (B) g koUviag 1 Tou ekkpepoUg. Mmopei Spwg va eivat n duvaun
Tuxaia 6éon: H &uvaun F, elvat peyaAuteon amd to Bdpog W. , . . . .

Tou aokel pa tevtwpévn Xopdn, N CUVIOTAUEVN Tou BApoug Kat
™G dUvaung mou aokel éva MapauopPwuUéVo eAaTrplo (elkdva
4.3). Eniong otouq aywyouq Tou nAeKkTplkoU pelpatog uropel va
elval n duvaun mou ackel To NAeKTPIKO Tedio Tou dnuoupyeital
and Hla NAEKTPIKY TNy Tou dnuoupyel nAekTplkd pelpa peta-
BaA\duevng évrtaong (ewodva 4.4).

Auvaun otnv anAn OpUOVIKA TOAAVTwon

2TEPEWVOUNE TO éva dkpo optldvtiou elatnpiou Kal ouvdgou-
Me oTto AAO dKpo pia Pikpr) ogaipa. Amopakpuvoupe Tn ogaipa
ané ™ 6€om mou opporel Kal TNV aPrjvouue eAelBepn, omdte
ektelel TaAAvTwon.

ZUPPWVa e TO VOO Tou XOUK, TO PETPO NG dUvaung mou aokel

TO ehamjplo eival avdloyo He TN METABOAN TOU PrKoug Tou, dnAa-

Eiéva 4.4 On e v arnopdkpuvon g ogaipag and tn B€on wopporiag. H

Taln}\snpéwla otV kepaia evog padlopwvikou oTaBUoU ETe- SUvapn auty Telvel va emavagépel T ogaipa ot Béon 10oppPo-
Aouv TaAavtwoe. , , . , , ) .

niag. M’ autd kat v amnokaAoupe duvaun enavapopdqg (ewova

4.5). Otav n duvapn emavapopdqg eivar avaloyn pe TRV armopd-

Kpuvon Tou owuparog amé Tn 6€on iooppomiag, TOTe n Kivnhon

Tou KAvel TO owWpa ovopdderal amAl apUOVIK TOAAVTWOT).

S

Eixdva 4.5
Apuoviki Takdvtwon kat Sovaun.
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4.2 > Meyé6n mou xapaktnpifouv pia TaAGvTwon

MNa va meptypdPoupe Hia TAAAVTWOT XPENOUIOTIOIOUUE OPIOUE-
va QUOKA HeYEDN: Tnv mepiodo, Tn ouxveTnTa Kal To TMAATOG
™G TaAAvVTWOoNgG.

2V elkéva Tou oxNpatog 4.6 TpaBdue 1o ehatrplo otn 6€on
A kaL To agrijvoupe ehelBepo. To cwpa amd Tt B€on A @Odvel
otn 8€on O (B€on dmnou apxikd LoopPOToUcE), OTn CUVEXELQ OTN
0éon B kai petd emotpg€pel otnv O kat akoAoubwg Eavd otnv
A. O xpdvog mou xpeldletal ya va kwnbel to cwpa amd to A
oto O, petd oto B kat otn ouvéxela va erotpéPel TIAAL oto A,
dnAadn) o xpovog piag MApoug TAAAvTwong, ovouddeTal mepio-
80g Tng TaAdvrwong (T).

2e XPOvo piag meptddou To EUBOAO Wag unxavig (ewova 4.7) 1
TO BapdkL Tou eKKPePOUG, KABWG Kal n Kouvia ETIOTPEPOUV OTn
B€om and onou Eekivnoav (A) ywa va apxioouv wa véa dla Takd-
vtwon. To ekKpeUEG Tou poloylol Tng elkévag 4.8 oe Xpovo evog
Aerttou mpaypatornolel 30 TANpelg TahavTwoelg. Aéue 6Tl n ouxvo-
NTa TAAAVTWOoNG Tou ekKpeoUq eival 30 TaAQVTWOELG TO AeTTO 1
pon} Tahdvrwon to deutepdAertto. H kouvia ektehel o éva Aertd
15 Tohaviwoelg. H ouxvédtnta tng Taldvtwong tng kouviag eivat
15 Tahavtwoelg To Aertrd 1 éva TETapTto TG TAAAvIwong 1o deu-
TepdAertro. Anhadr cuxvornta (f) ovopddletal o apiOpég Twv mAR-
pwv Tahavtwoewv (N) mou ekTeAei TO CWHA OE XPOVIKG dIGoTN-
Ha At mpog TO avTioTolXo XPOVIKO didoTnpa. MNa va Bpouue
ouxvotnTa uag TaAdvtwong HETPAUE Tov aplOud Twv TaAAvVTwoe-
WV TIOU eKTEAEl TO OWHA OE OPLOPEVO XPOVO KAl OTN CUVEXELD dlal-
poUue autd Tov aploud Pe To aviioTolxo XPEOVikS dldoTnua.

aplOudg TaNQVTWOEWY ¢ N

ouxvémmra = =
xvom XPOVIKO dldoTnua N At

(4.1)

Enedn oe xpdévo uiag meptddou TO OWPA eKTEAel pia TANpn
TaAAvTwon, av otn oxéon (4.1) Béooupe At=T, Téte N=1 Kal €mo-
Mévwg TPOKUTTTEL:

fol
T
dnAadn n ouxvétnta looltal Pe TO avT{OTpoPo NG meplddou.
Movdda ouxvémrag eivar To Xeptl (Hertz). H ouxvémrta Ttald-
VTwong evég owpatog eival §=1 Hz détav ektehel pa mArpn
TaAAvTwon oe xpoviké dldotnua 1 deutepdAemTou.

ZuvapuoAoyoUpue tn didtagn mou naplotdvetal oy elkéva 4.6
KAl armopakpUvoupe TO OWHa amd Tnv apxikry 6€on woopporiag
enmunkUvovtag 1o ehatrjplo katd OA. Kabwg To owua TaAavtw-
VeTAL, TIapatnpoupe otL dev Eemepvd Tn B€on A. Anhadr n apxi-
K] armoudkpuvon arnd 1 6éon oopporiag eival kat n peyalute-
pn anopdkpuvon otnv onoia pnopel va Bpebel To owpa katd tnv
Tahdvtwor} Tou. H péylotn amoudkpuvon and tn 6€on ooppo-
niiag ovopdletal kat MAATOG TNG TAAGVTWONG.

Eixdva 4.6
To owya Kweitat and 10 A mpog t0 B kat &avd mpog o A.

Eixdva 4.7
‘EuBolo unxavriq kweltar petalu twv akpaiwv Béoewv A kat B,
nepvwvtag and tm 6éon woopponiag O.

Eixéva 4.8
PoAGL e exkpelEs.
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'
P W
w
Eixdva 4.9
e kabe 6¢on n ouviotwoa tou Bdpous W, TpaBd to owua mpog
™ 6éon opponiag. To mAdrog ¢ TaAdviwong npoadiopiletat
and m wéytot i ™me ywviag 6.

Eikéva 4.10
To (B0 exkKpeUeS ekteAel wa mArjon TAAQVTWON O€ WIKPOTELO
Xpovo, 6tav elvar otoug méAoug am’ 6,1t dtav Bpioketar oTov
LONEPW/O.

ApaoTtnpiéTnTa

Z0oTnua eAartripio-cwua

> ZT1epg€woe To €va AKPo eAaTnpiou Kat Kpg-
paoce armd 1o dAMo dkpo Tou éva oWa.
ApoU To oUOTNUA LOOPPOTICEL, ATOud-
KPUVe TO owua arnd T 6€on oopporiag
Kal apnoé to eAelBbepo.

Tt eidoug kivnon ekteAel to owua; To mAdTog

™m¢ taAdvrwong dlatnpeitat otabepd; H unxa-

VIKT) EVEPYELQ TOU OUOTIUATOG MAPAUEVEL OTA-

Oepri;

» Métpnoe 10 Xpdvo TOU Ypeldletal TO
owpa yia va ekteléoel 10 MArjpelg Tala-
VIWOELG Kal UMOAdyloe Tnv mepiodo Tng
TAAAVTWONG.

To anAd ekkpepég amotelelTal amd €va HKPO CWHA KPEUA-
opévo amd vrpa prkoug € Tou To AANO AKpOo Tou eival oTepew-
pévo o’ €va otabepd onueio. Otav 10 ocwua Wopporel, To VAua
elval kataképuo. Av To OWUaA aropakpuvBel and tn B€on wop-
portiag, ektelel TaAdvtwon avdueoa otig dUo akpaieg Béoelg B
kat I". Ot duvduelg ou kabopifouv TNV Kivnor| Tou eival To BApog
(W) kat n duvapun mou aockel To viipa (Tdon, T) (edva 4.9). Egd-
OOV TO €KKPEWEG eKTeAel TAAAvTwON, n Kivnor Tou meptypdpetal
and Ta XOPAKINELOTIKA Heyedn tng TaAdvtwong, dnAadrn tnv
neplodo, TN ouxvédnTa Kal To TMAGTOG.

And rowa ueygbn e€aptdrat n neplodog g TAAAQVTWONG VOGS
arAoU eKKPEUOUG;

Mewpapatikd mpokuret 0Tt n nepiodoq Tou ekkpeUoUq:

- Eivar avegdptntn tng pddag Tou.

— Aev eEaptdral and 1o TAATOG, OTAV EKTPEMETAL KATA WMIKPEN
ywvia 6 (ukpdtepn and 10 poipeg) (ewdva 4.9).

— AuEdvetal dtav PeEYAAWOOUUE TO MAKOG Tou vAuatog. 'Eva
EKKPEUEG TIOU €XEL EYANO UNKOG €xel heyalUtepn Tepiodo amd
éva AMo pikpdtepou prikoug. OAa Ta EKKPEWN TIOU €XOUV TO
(dlo unkog €xouv Tnv dla mepiodo Tahdvrwong (aveEdptnta
aré To MAATog Kat Tn pala). Emouévwg To eKKpeUEG propel va
xpnotomnomBel wg xpovopetrpo. N’ autd n Mo yvwoth epap-
MOYN} TOU eKKpepoUq apopd Tn HETPNON Tou XPOvou.

— E&aptdrar and tov TOmo otov ormoio Bpioketal. ‘Etol av Bpt-
okéupaote otov lonuepvd TO (OO0 EKKPEWEG TAAQVIWVETAL HE
peyaAutepn mepiodo ar’ 6,Tt otouq méAoug (eikdva 4.10). 2
ZeNvn n mepioddg Tou augdvetal katd 2,5 Qopéq mepimou.

ApaotnpidéTnra

ANAG eKKPEHEQ
Mdpe éva koppdtt omdykou prikoug 1 m. Aéoe otnv dkpn Tou éva
Bapdkl. Métpnoe 1o xpdvo Tou anatteltal yla va eKTENECEL TO EKKPE-
pég 30 TaAavtwoelg. YmoAdyloe tnv mepiodo Tou ekKPEUOUG.

4.3 > Evépyeia kai TaAGvTwaon

Eidape 611, yla va ekteAéoel éva owpa TAAAvTwon, Ba mpémnel
0’ autdé va aoknbel apxikd pa duvaun mou Ba To amopakpuvel
and T B€on wopporiag tou. H dlvaun autr, HEow TOou €pyou
Tmou Tapdyel, TMPOOPEPEL EVEPYEID OTO OwUa, n oroia arobn-
keUeTAL YE TN MOPPT] SUVAUIKNG EVEPYELAG.

MMoteg evepyelakés uetaBolrég ouuPaivouv katd tnv tardvrwon;
2V ekéva 4.11 naptotdvovrat dladoxikd ottypidtuna Tng Tald-
VTWOong evog owpatog. 2In 6€on g péyloTng aropdkpuvong (1)
TO owWpa éxel TN MEYLOTN DUVAMLKA evépyela Kal dev €Xel KIvNTL-
k. Kabwg autd kiveltal mpog tn 6€on oopporiag (2) n mnapa-
MOpPwOon Tou ehatnpiou pikpaivel Kat EMOPEVWG N DUVALKY eVEP-
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YEIO TOU OWMATOG pelwveTal. H taxytnta tou owpatog au&dve-
Tal, dpa Kat n KNtk evépyeld Tou. XIn B€on wooppomiag (2) n
KIVNTIKY evépyela yivetal p€ylotn, evw N duvapik Tou undevile-
Tal. Kabwg To owua aropakpuvetal and Tn B€on .oopportiag Kat
KateuBbuveTal Tpog Tn B€omn g péylotng anoudkpuvong (3) au&d-
VETAL N JSUVAMLIKA TOU €VEPYELA KAl EAATTWVETAL 1 KIWNTIKY. TN
0€on NG Méylotng arnopudkpuvong (4) pndeviletal n KvNnTIkr evép-
vela kat n duvaukn yivetat péylotn. Kard tn didpkeia, Aowrdy,
HIag TOAGVTWONG TPAYMATOTIOIEITAI TIEPIOJIKA HETATPOTH TNG
SUVAMIKAG EVEPYEIAG O€ KIVNTIKN Kal avTioTpoga.

lNwg e&nyeic o1, dtav apnoouue eAelBepn tv Kouvia, UETA ard
Ayo xpdvo autrj orauard;

2V WBaviki Tepimtwon mnou dev undpxouv duvdAuelg TPPRAG, N
Hnxavikg evépyeila TG TaAdvrwong, dnAadn 1o dBpoicpa Tng
KIVTIKG Kal TNG SUVAMIKAG eVEPyelag, diaTnpeital oTabepd. e
npayuatikd duwg cuoTtrjuata Onwg n kolvia, Adyw TplBwv 1 avtl-
OTACEWV TOU agpa 1 MUNXAVIKY eVEPYEld HETATPEMETAL OoTAdIAKA
oe Bepukr). Enmopévwg 1o MAATOg TG TAAAVIWONG HELWVETAL Kal
n koUvia teAikd otauatd. H tahdviwon pnopel va diatnendel pévo
av e KAMOLO UNXavioud poc@Epoule dIAPKWG EVEPYELD OTO CWHA
(kal avamANPWVOUUE TNV EVEPYELQ TIOU METATPETETAL O BEPUIKN
and TIq TPREG) Katd TN OAIPKEL TIOU AUTO TAAAVTWVETAL.

Eikéva 4.11 )
Zniymorumo 1: To owpa Bpioketal otn péyLoTn anopdkpuvon and m 6éon wopportiag. ‘Exet
HOVO Buvakr evépyela. ZTiypidTumo 2: To owpa Bploketar om B€on oopportiag, N duvaplt-
KN evépyela éxel petatpanel €€ OMokNpOU ge KnTkr. ZTiypidtumo 3: To owpa Bpioketal oe
Ha evdlapeon B€om, éxet duvapky kat KvnTiky evépyela. ZTiypiéTumo 4: Ity akpaia BEon
4, N KIVNTIKY EVEPYELD TOU OWHATOG METATPEMETAL O SUVALIKN.

Ti eival o xpdvog; Ti perpder To PoAdi pag;

2’ autd 1o gpwTnUa divovtal JlaPOPETIKEG AMAVIATELG Ao
N okorud Tng duolkig Twv Mabnuatikwy, g Phoocopiag,
NG Bilohoyiag, g lotopiag 1 tng TexvoAoyiag.

O xpdvog otn duoikn

MNa évav duolkd xpdvog elval O,TL peTpdel €va «akpLREQ
POASL». ZUPPWVA HE TIG ALOBNOELG Hag O XPOvog PEEL TIPOG
Ha oplopévn KatelBuvaon. ZUyKekpluéva To TapeAdov eival
OpLOPEVO, TO PENNOV elval akaBopLoTo, evw N MPAYHATIKOTN-
Ta Buwvetal oto mapov.

Aut Suwg 1 avtinyn mou ekPpAldel TV Ko AOYIKY) €pxXeTal
oe avtiBeon pe kdnoleg andyelg g ouyxpovng PUoIKAG.
Oewpia OXETIKOTNTAG KAl XpOvog

ZUupwva pe T Bewpla NG OXETIKOTNTAG TO XPOVIKO Old-
otnua avdueoa oe dUo yeyovdTa eival dlaPopeTIKO yla €vav
akivnTo kat éva KIvoUUEVO Tapatnenth.

O xpdévog ora Maénuarikd

OL padnuatikol Bewpolv Ot 0 Xpdvog eival pa AAAn did-
otaon, onwg To uikog: H Téraptn didotaon.

O xpovog ortnv loTopia

olkn
kai MoAITiopog

N

J,

O

0 Aivotdw napatnpel 10 poAdt mou kpard o B1og kat T0 POASL mou
Kkpatd o ermpdng evoq Tpévou mou Kuveltat e peydAn taxumra. O
XPOvog 010 SIKG ToU POAGL delxvel va KUAG mio yprjyopa.

H lotopia e€ehiooetal and to TapeAddv mpog 1o napdv. Mponyeital xpovikd n otopia g Apxaiag EAAGSag, Ako-
Aoubel n BuZavtivr) mepiodog kat €netar n Enavdotaon tou 1821 kat n mopeia Tng vedtepng EANGSag.
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O xpdvog otn Biohoyia

Av mapatnpriooupe T QUON yUpw pag Ba darotwooupe OTL 0 XPOvog arnotelel To Mpwtapxkd TAaiolo g Lwng
mou yivetal avtiAinmtd and éAoug Toug opyaviopouqg. To dvbog avoiyel Ta METAAA TOU TNV Auyr), TA AModNUNTIKA Tou-
Md petavaotelouv vOTIa TO PBWVONWPO, Ol akpideq eupavifovtal katd ourvn kdbe 17 xpdévia. ZTov avepwrivo eyke-
Palo BLOAOYIKA XPOVOUETPA KATAYPAPOUV Ta JeutepdAerta, Ta Aemtd, TG wpeg. KEvipo oTov avBpwrivo eyKEPANO
ouvTOViZel TIOAEG OWHATIKEG AelToupyieg pe Tnv evalayry npépag kai vixrag.

2710 napakdtw Sldypappa delxvovtal OXNUATIKA Ol WPEG TNG NUEPAG KAl Ol avT(oTOoLXeG AelToupyieg Tou avlpwrivou
opyaviopou mou Bpiokovtal og CuVTOVIOUO.

ugnAGTERN
N TTiEon Tou
- J:00 .y 900 .. . QIpaTeg
12:00 %
fvapkn

EXKpIOTS
pEATTOVIVIG

Inyég: Times of our lives by Karen Wright, Scientific American, oeA. 45, ZentéuBplog 2002
The Tick-Tock of the Biological Clock by Michael W. Young, Scientific American, oeA. 48, Mdptiog 2000.

» Xpnoigomoinoe Kal eQpAPHOCE TIG €VVOIEG TIOU £HABEG:

1. Zupm\ipwoe TIG AEEelg Tou Aelmouv amd To MAPAKATW KE(UeEVO £TOL WOTE Ol TPOTACELG TIOU TPOKUTITOUV
va eival emotnuovikd opbEq:

a. O kwvrioelg mou enavalapBdvovtal oe (0a XPOVIKA SlaoTAHATA OVOUAZOVTAL ..evcecveeevveenee..
B. Ou TEPLOBIKEG KIVNOELG TIOU Tipaypatonololvtal avdueoa oe dUo akpaia onueia g TPoxtdg ovoud-

[€e)2 (o [ R

Y. H pé€ylom amnopdkpuvon arnd tn 6€on 1.oopporiag OVOUAZETAL .....ccceeevevenenee.. NG TAAAVTWONG.

3. O XPOVOG HIAG TIA|POUG «eeeveeveeeneeaneeene OVOMAGETAL .veeeeeeeeianen g taAdviwong (T). O apBuég Twv
117N oToT00 Y A (N) mou ektelel To owpa oe xpovikd dldotnua At MPog TO avtioTolKO XPOVIKO
OLAOTNHA OVOHACETAL ..oevveenveeieennnss ().

€. 2Tn OJldpKeld MIAG TOAAVIWONG TIPAYUATOMOLETAL HMETATEOTI] TNG  wovveevrveerreerineenns evépyelag oe

evépyela NG TaAd-

....................... Kal avtiotpopa kal étav dev Undpxouv
vtwong dlatpeitat otabepn.
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2V eikéva 4.7 oelida 91 amekoviletal To €UBoAo wag unxavrig. Katd tn Asrtoupyia Tng autd ektelel
TaAdvTwon peta&l tTwv A, B. Na xapaktnpioelg pe Z TIG TPOTACELS TWV OTolWwV TO TEPLEXOUEVO elval eTtl-
omuovikd opBd kat pe A autég Tou To TEPlEXOUEVO TOuG elval ETIIOTNUOVIKA AAvOATUEVO.

2e XPOvVo Hlag mepldédou To EURBOAO KivelTal

a) arnd 1o A oto O oto B,

B) arné 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,
€) arnd 1o A oto B oto O oto A oto O oto B.

Na xapaktpioelg pe = TIG MPOTACELG TWV OTIOIWV TO TEPLEXOMEVO elval ETIIOTNUOVIKA 0pB0 Kal pe A autég
TIOU TO TePLEXOMEVO TOUG elval emotnpovikd Aavoacopévo.

a. Kdbe tahdvtwon eival meplodikny kivnon.

B. Otav au&dvetal n mepiodog Wwag TaAdviwong au&dvetal Kal n ouxvotnTd ng.

Y. H unxavikry evépyela tng TaAdvtwong dlatnpeitat otabepr) aveEdptnta and to moleg duvAuelg aokou-
VIOl OTO OWMA TIOU TAAQVTWVETAL.

d. H mepiodog evdg amhou ekkpepouq eival aveEdptntn TG HAZag Kat Tou MAATOUG TNG TAAAvVTWOoNG, ePO-
gov autd eivat PKpO.

» E@dppooe TIG YVWOEIG GOU Kal YyPpAYEe TEKPNPIWHPEVEG ATTAVTHOEIG
OTIG EPWTHOEIG TTOU aKOAouBouv:
2N dmAavn ewkova elkoviovral dUo madld Tou KAvouv kolvia. e
molwa B€on 1o KABe madi €xel: a) Tn PEYLOTN OUVAUIKY EVEPYELD KAl
ge Tola TN MEyLoTn KvnTikn; B) Tn péylotn taxutnta;
Na SIKaloAOYNOEIG TIG AMAVIAOEIS OOU.

Mropeig va eEnynoelg 1o yeyovog OtL n awwpnon TeAkd otauard;
‘Evag epeuvnmig amd tov lonuepvé mpodkerrar va eykaraotabel oe
Mla €MOTNUOVIKY) BAon oTnv AVTAPKTIKY TIPOKE(UEVOU va PEAETAOEL Wa oelpd and gawvoueva mou ago-
poulv Vv ™E&N Twv ndywv. Mall Tou peTa@épel Kal €va PoAdL EKKPEUEG, dWPO TNG ylayldg Tou, To orolo
elval pubuiopévo €tol wote n PARdog Tou va ektehel 1 MAAPN TaAdvtwon oe 1 s.

2TIG MOPAKATW EPWTNOELG VA KUKAWOELG TO YPAUUa TIoU avtloTolel otn owotr andvinon.

‘Otav o gpeuvnmg ¢BAvel otn Bdon a) TeEnel va pubuiosl To poAdt yiati mmyaivel unpootd, B) mpénel
va pubuioel To poAdt yiati mnyaivel miow, y) Adyw NG TMOAU XAuUNnAg Bepuokpaciag 1o poAdt dev Ael-
Toupyel, ) To PoAdL dev Xpeldletal Kauia pubulon.

Na atttohoynoelg v ermAoyry oou, AauBdvovrag urmdéyn OtL To PUAKog Tng PARdou Tou poAoyloU Tapa-
Hével otabepd.

Moleq duvdpuelg aogkouvtal 0To oPpalpidlo evég amhol ekkpepoug; Mati dtav anopakpUVoUUE TO EKKPEUEG
arné ) 6€on woppomniag teivel va emavéNbel o’ auth;

Mwg petaBdMetal n mepiodog evdg ekkpepouq otav: a) au&nbel To PRkog Tou ekkpepoug; B) av elat-
TwOel T0 MAATOGQ TNG TAAAVTWONG TOU; Y) au&nbel n pdala Tou;

Na meptypdyelg TIG HETATPOTEG eVEPYELAG TOU cupBaivouv 0’ €va am\d eKKPEUEG O Wla mepiodo av
ayvonfouv n TPIRN Kal n avrtiotacn Tou agpa.

>tV elkéva 4.9 oehida 92 oe Toleq BECEIG TO EKKPEUEG EXEL:

a. YEYLOTN SUVAULIKY) EVEPYELQ;

B. WEYLOTN KIVNTIKY) evEPYELQ;

Y. MNJeVIKA JUVAUIKY| EVEPYELT,;

3. MNJEVIKN KIVNTIKY) EVEPYELQ,;
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ONON.GWAKSO

1. ‘Eva ekkpepég ektelel 60 mANpelg talavtwoelg oe 2 Aertd. Na Bpelg v mepiodo kat ) ouxvétnTa Tou
EKKPEOUG.

2. Ta @repd Tng MEAlooaAg, otav autr TETAEL, eKTEAOUV TAAAVTWON Ue ouxvotnta 225 Hz. Na umoloyioelg
nooeg Popég aveBokareBaivouv ta etepd ™G oto 1 s KaBwG Kat Vv mepiodo Taldvtwong.

NMEPIAHWH

0 Meplodikég ovopddovtal oL Kvroelg Tou enavalauBdvovral o (0a Xpovikd dlaoTtriuata.
0 Meplodikég Kivroelg avapeoa oe dUo akpaia onueia ™ng Tpoxtdg ovoudlovral TAAAVIWOELG.
0 O xpdvog pag mAripouqg Taldviwong ovopdletatl mepiodoq Tng taAdviwong (T).

O Zuxvétnta (f) ovoupdletal o aplBudg twv MApwv Tahaviwoewv (N) Tou ekTeAel TO oWUA 0 XPOVIKO dld-
otnua At mpog To avtioTolXo XPOoViké dldoTnua kal loolTtal e TO avtioTpoPo NG TePLOdoU.

0 MAdtog ™G TaAdvtwong ovopddetal n péylotn amoudkpuvon and tn 6€on ooppomiag.

0 To amAd ekkpeuéq amoteleital amnd €va WKPO OWHA KPEUAOUEVO amd vrua otabepol Urkoug.

0 H mepiodog Tou amou ekkpepoug, étav ektelel TAAAvTwon MiKpoU TAdToug, eival aveEdpttn t™g pdlag
Tou, au&dvetal étav auEdvetal To PAKOG Tou vAuaTog kal eEaptdral amnd Tov TOmo oTov onoio BplokeTal.

0 3 ua taAdvtwon n SuVaulKy evépyela UETATPETETAL O€ KIVNTIKA Kal avtiotpopa kat av dev utmdpyouv
TPIRBEG N UNnXavikn evépyela dlatnpeital otabepn kal enopévwg Kat To MAGTog TG TaAdviwong.

BAZIKOI OPOI
Meplodikn kivnon Mepiodog EKKPEUES
Taldvtwon Zuxvotnta MeEtpnon xpdvou
Alvaun enavapopdq MAdTog
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KE®AAAIO 5

MHXANIKA KYMATA

Eikéva 5.1
Méow Ttou KUuaTOG LETAQEPETal evépyela atov abAnT kat n
taxumtd tou au&dveta.

Eikéva 5.2
Avo Siapopetikoi Tpdémor 8iGdoong Tng evépyelag
(a) H pndAa petagépet evépyeta oto aua&dkt Katd mmv kpouon.
(8) To KUua LETAQEPEL EVEQYELQ [UEGW TOU OXOWIOU OTO QUAEGKL.

Eikéva 5.3
Eyxdpaoio kupa oc ehatripio
Ot oneipeg Tou eAatnpiou Kvouvtal kdBeta mpog T dteuBuvon
Kkatd v onola Sadidetal n dlatapayy (to Kuua).

H ENEPTEIA TAZIAEYEI

MoMég popég upropel va mapakoAoubnoeg otnv thAedpaon 1
oV mpaydatikétnTa évav aywva pe loTiooavida 1o yvwotd
surfing (0€p@ivyk) pe 1 xwpig navi. ©a mapatripnoeg otL, étav o
abANTg g Tooavidaqg Kiveltal «pali» pe 1o KUpa, ToTE Mro-
pel va aroktioel MoAU peydAn taxutnta, omndTe N KIVNTIKY Tou
evépyela auEdvetal onuavtikd (sikéva 5.1). Oa eideg apkeTéQ
POopEQ Ta KUpata Tng 6AAaCCAg va HETAPEPOUV Kal VA evATIODE-
Touv oTnVv akth dldpopa avilkelpeva.

Tt elvat To kUua g 6dAacoag; MetatoriCetal t0 vepd uadil ue
10 KUuQ,; Yrndpxet oxéon avdueoa ota BaAdoola kUuata, ta Oel-
Oulkd KUuQata, tov 1xo, To Pwg;

2e aQutd TOo Kepdlawo Ba avalntiooupe amavinoelg o’ autd Ta
epWTNHATA.

5.1 Mnxavikd kGpara

Av piEelg pa pndha mpog €va apa&dkl Kalt ouykpouoTel pe auto,
TO apa&dkt Oa petakivnBel. Metd tn oUykpouon To apa&dkl aro-
KTA KIvNTIKA evépyela (elkdva 5.2a). Me autd Tov TPOTO HeTAPE-
PETAL KIVNTIKY evépyela and tnv undha oto aua&dkl. Av déoelq
01O apa&dkl éva OKowi, TO TEVIWOELG KAl KOUVNOEIG TNV eAelBe-
pn dkpn tou Je&ld 1 aplotepd, TO apa&dkl Oa peTakivnBel (elkod-
va 5.2B). To okolwvi Ba mapapével atn B€on Tou. To aua&dkt Spwg
AMOKTA KIVNTIKY evEPYELQ.

Me molo 1p0mo peTapepdnke, Otnv nePimTwon autn, EVEPYELQ
010 aua&dki;

Népe OTL HEow TOU OKowlou dladidetal €va KUpa To omolo peta-
PpEpel evépyela. Koupata pmopouv va dnuoupynboulv détav €va
olotua, Onwg yla napddelypa o aépag, n emgpdvela Tng 6dAao-
oag, éva okowi, o eAodg TNG yng K.Am., dlarapdooetal and Tnv
KatdoTaon Loopportiag Tou kal evépyela Ta&ldelel and pia meplo-
X) TOU OUOTAMATOG O a AAAN.

Ta kUpata oto vepd, Ta kUuata mou dladidovral Katd PAKog
evog okowloU 1 ehatnpiou, Ta NXNTIKA KAl Ta CEOMIKA KUpata
ovopdZovtal pnxavikd Kopata ylati JETAPEPOUV UNXAVIKY) evEp-
YEld. ZTa KUPATa autd n evépyela UETAPEPETAL UEOW TOU vepou,
TOU aépa, TwV TMETPWHUATWY OTO €0WTEPIKO TNG YNG, KABWG Kai
Twv ehatnpiwv 1 Twv okowiwv. H dnuoupyia kdbe eidoug unxa-
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vikoU KUpatog armaitel KAmowo UAKkO pE€oa OTO Oroio petapgpe-
Tal n pnxavikny evépyeld. To UNKS autd ovoupdletal péoo d14d0-
ong Tou KUPAToG.

‘Qote T pnxavikd kupata €xouv dUo Bacikd Kowd XapaktnEl-
OTIK&:
a. Aladidovral yéoa ota Ulikd péoa.
B. MeTapépouv pnxavikn evépyelia.

Eién kuudtwv

Mweg kwvouvtal ta owuatidia Tou UALkOU uéoou oto oroio dla-
didetal éva unxavikd koua;

Alakpivoupe dUo0 Bacikolq TUMOUG KUMATWY avAAoya e Tov
TPOMO Kivnong tTwv owpatdinv Tou péoou dladoaong.

Av TaAavtwoelg To €va dkpo Tevtwpévou elatnpiou mou Ppi-
oketal Advw oe Aelo mdtwpa, kdBeta otov d&ovd Tou, mapatn-
pelg 6Tl N napapdpewaon/datapaxn «Tagdelel» KATd PRKOG TOU
ehatnpiou (eikdva 5.3). Ot omeipeg duwg Tou ehatmpiou Kivouvtal
KdBeta otn dleubuvon dlAdoong Tou KUUATOG.

Av kouvroelg 3e€ld 1§ aplotepd To AKpo oPIZOVTIOU TEVIWUEVOU
oxowlou, n Tapaudpewon Tagdevel KATd WNMKOG TOU OXOLWLoU.
AladoxIKA TUAMATA Tou oxowvioU KAvouv Tnyv Bla kivnon mou mpo-
kaAéoape oto AKpo Tou aNAd oe emdpevoug Xpoévoug. Ta cwua-
Tidla Tou oxowiol petatormifovral kabeta otn dlelbuvor) Tou (EIKO-
va 5.4).

2ta duo mponyoupeva mnapadelypata Ta cwuatidla Tou pécou
Tahavtwvovtal kdbeta otn dlevduvon diddoong Tou kuuatog. ‘Eva
TéTolo KUpa ovopdletal eyKApolo KUpa. Ta KUpata oTiG XOPJdEQ
NG KIBdpag 1 tou tidvou eival eniong eykdpola kuuara.

e ehamplo eivat duvatdv va dladobel kal évag dAAog TUTog
KUpaToG: Av 0TO €va AKpOo TOU gAatnpiou MAnoldooupe pe ta dUo
Hag xépla Tig oreipeg Tou ehatnpiou €rol wote va dnuoupynBel
éva TUKVWUA OTIELPWY Kal HETA TIG apriooupe eAelBepeg, TOTE TO
TIUKVWPA Twv oTelpwy dladidetal Katd Prikog Tou ehatnpiou (EKS-
va 5.5).

2Tnv ewkdéva 5.6 BAEnelq éva ocwArjva o omoilog eival KAeloTdq
oto éva dkpo Tou, evw TO AN KAelvetal pe €va €upoAlo. Av
METAKIVAOELG TO €UBOANO UMpog 1 Tiow, TOTE OTO XWPO PEoA OTO
owArjva Tou eival akplBwg miow ard 1o €uRoAo dnuioupyouvTal
oTpwpata agpa PeyAaAng kal HIKPAG mieong 1 HeyAAng kat pikpng
TUKVOTNTAg avtioTolxa (TuKvwuata 1 apawpata). Ta TUKVOPa-
Ta Kat apaiwpata autd dadidovral Katd urikog Tou cwAfiva uéoa
oto aéplo.

2’ autd ta mapadelypara ta cwpatidia Tou p€oou péoa OTo
omoio dladidetal To KUpaA Talavtwvovtal Katd tnv da dleubuv-
on mou dladidetal To KUpa. ‘Eva térolo kUua ovoupdletal didapn-
KeQ KUpa. Mapddetypa dlaurkoug KUMATOG eival tTa nxnTikd KUpa-
Ta. Ta diaukn kUpata diadidovral oTa oTeped, oTa Uypd Kal
oTa aépia, evw Ta eykdpola diadidovral povo ora oTeped.

Eixdva 5.4
Eykdpaio kupa oe ayomvi
Ot KGKKwveq KOPOEAES (owpartidla Tou LEOU) apXIKA LO0PPOMOUV.
KaBwg to Xépt Kwvel T0 éva dkpo TOU OXOwLoU, aUT amoua-
Kpuvetat and ) Béon oopporiag ka exteAel Tehikd TaAdviwon
yipw and aut.

W il i i

Eixdva 5.5
AiGunkeg kUpa oe eAatipio
Ot omelpeg Kwouvtal mapdMnAa mpog 1 dieuBuvon mou dladi-
detat n darapayn. Etot oe aMeg B€oelg mnatdlouv kat mukva-
vouv, evw oe dMeS B0l amouakpUVovTal Kat apatwvouy.

Eikéva 5.6.
Midunkeg kipa oe otiAn aépa.
Kabwg to &uBodo Kuwveltat, e€avaykalet ta udpla Tou agpa mou
Bplokovrat miow and autd oe dMeg Béaelg va mAnatdoouv kat
va nukvwoouy, evw oe dMeg BEoels va amopakpuvBoly Kat va
apatwoouy. Etat katd urikog Tou owAiva Snutoupyouvtat mukvaw-
pata Kat apatwuara.
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Eikdva 5.7
Ta emoavelakd Kupara
H rrwon g otaydvag oto vepd dnuioupyel empavelakd Kkupara.

‘Evag dAAog TUMOGQ KUMATOG: TO EMIPAVEIAKO KUMA.

Av kal Ta kipata mou dnuoupyoulvtal oto BA6og pag Aluvng
A TNg 6dhacoag esival dlaunkn, Ta KUhata Tou dnuioupyouvtal
otV em@dvela Tou vepol dev potdlouv pe autd. Kabwg dadi-
detal éva Kupa otnv erpdvela evég uypou, Ta owuatidla Kivou-
vtal 1600 mapdMnAa éco Kat kdBeta otn dleubuvon dlddoong
TOU KUMATOG, e TEAKO amoTEAETUA Ol TPOXLEG TOUG VA eival KUKAL-
k€G. To kUpa mou dadidetal pe autd tov TPomo amotelel €va
Miypa eykapoiov kal SIapnKwV KUUATWV.

KA

(3
> kai Fewloyia kai Texvoloyia

ZeIOPIKA KUpata

®akog Tou eowTeEPIKOU TNG YNG

‘Evaq oelopdg mapdyet duo eidn kupdtwv: Mpwtelovta kupata (kUuata P)
nou eivat dlaunkn (nmaptotdvovtal pe MPACIVO XPWHA OtV €lKova) Kat deute-
pelovta kupata (kupata S) mou eival eykdpola (maplotdvovtal Je UnMAe Xpw-
pa oty elkova).

Ol YeW®UOIKOl, HEAETWVTAG TA OEOMIKA KUpATa pe TN Bonbela Twv Oelouo-
Ypdopwy, Bprikav 6Tt Ta dlaunkn kuuata diEpxovtal and Tov mupriva Ing yng,
evw Ta eykdpola oxt. And autd to dedopévo oupmépavav OTL 0 TupPrvag Tng
yng elvat og peuotr) katdoraon.

5.2 > Kopa kai evépyeia

Eikdva 5.8
Mnyavioudg &1ddoang Tou Kupatog
0 naAudg ta&dedet katd prkog tou eAatnpiou B€tovtag oe TaAd-
viwon 6Aa ta ogaipidia.

Mw¢ napdyovrar ta kuuata; Me roto tporo dadidovral o’ éva
uéoo;

Ta kUpara Tng 6dhacoag dnuoupyouvtal ouvibwg eEaitiag Twv
avépwv. H pnxavikr Toug evépyela TPOoEpXeTal and Tnv KvnTiknA
EVEPYELO TWV AVEPWV (QLOAIKY) evEPYELQ).

Kpdtnoe pe to xépt oou To AKkpo evdg ehammpiou Onwg aive-
Tal otV ewkéva 5.8. To ehatriplo Bpioketal oe kardotaon oop-
portiag. TivaEe amdtoua 1o AKPEO Kal eNMavAPepE TO ypriyopd otn
apxlkry Tou Bgom. Tdte Ba deig évav MaAud, pa datapaxr, va
Ta&delel and 1o €va Akpo Tou ehatnpiou oto dANo. Kdbe oal-
pidlo Tou ehatmplou Bplokdtav apxikd oe woopportia. ‘Otav ¢Od-
oel 0 autd o MaAudg, Téte petarorietal amnd tn 6€on érou Wop-
portovdoe. H dwatapayr dev eival mapd n HETATOMNION TWV OPAl-
piwv Tou ehatnpiou and tn B€om WWopporiag Toug.

MEeTAEU TwV YEITOVIKWV OTIELPWV Tou eAatnpiou ackouvtal duvd-
pelg. Ot duvduelg autég enavagépouv kdbe opalpidlo oty apxl-
K1} 6éon Loopporiag Tou. Tautdypova HECw TOUu €pyoU TIOU TapPd-
YOUV HETAPEPOUV evépyela amnd opalpidlo oe opalpidlo. ‘ETol kdbe
opalpidlo Ba petaroruotel Ye ™ oelpd Tou amd T B€on Loop-
portiag Tou.
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O naApdg tadelel petapgpovtag evépyela. Ta opapidla peta-
TomiCovral kal étav n evépyela Tou TpooéAapav petapepbel ota
endueva eMOTPEPOUV OTNV ApXIK B€on Looppormtiag Toug. ‘Etol
aut Nn kivnon dladidetal tTeAikd oe OAa Ta o@alpidlia Tou ela-
mnplou. Népe téTe OTI éva KUpa Sadidetal katd UrKog Tou eAa-
mnplou. To KUPa peTa@épel evépyela oe kdBe opalpidlo Tou ela-
mnplou Xxwpig va petapépel UAR. Mwa mny mou TaAavrwveral
uropel va mapdyel kopa. H evépyela mou peTagpgpel To KUua
MPOOPEPETAL AMd TNV TINyn.

5.3 > XapaktnpioTikG peyé6n Tou KUPATOG

MNa va neptypdyoupe €va KUUa XPnolomnoloUe oplopéva Xapa-
KTNPLOTIKA QUOIKA UEYEDN: TN OUXvOTNTA, TNV TIEPiod0, TO TIAATOG
TOAAVTWONG Twv owUaTdiwy, TNV TaXUTNTA KAl TO HAKOG KUMATOG.

2mv ekéva 5.9 naplotdvetal éva okowi Katd PrKog Tou oroi-
ou dwdidetar €va kuua. Av mapdatnprjooupe tnv kivnon evog
onuelou Tou oxowloU (A), dlaMOTWVOURE OTL AUTO TOAAVTWVETAL
METAEU Twv Béoswv OOQ’, evw n dlatapaxr) mpoxwpel otabepd
npog ta aptotepd. Ta cwuatida and Ta omoia aroteAeiral To
okowi{ ekteAolv Tahaviwoelg. To Blo cupPaivel kat pe Ta cwua-
Tidla kdBe dM\ou péoou oTo omoio dladidetal éva mapduolo Kuua.
H mepiodog T kat ouxvornTa f autwyv Twv TAAQVTWOEWV OVOUd-
Cetal mepiodog kal ouxvoéTnTa TOu KUUATOG aviioTtolxa.

Av QWTOYPAPHOOUUE TO TIAAAOUEVO OKOWV( [0 OPLOMEVN XPOVI-
K] OTtyur), Téte Aappdvoupe €va oty lOTUTIo OAGKANPOU Tou KUMA-
ToG (ewdva 5.9). Mapatnpwvtag TO OTYUOTUTIO TOU KUPATOG
guunepaivoupe OTL 1 Pop®r) Tou enavalauBdvetal Bla oe (oeg
arootdoelg. H pikpdtepn andoraon petagl duo onueiwv pe Tnv
(dla amopdkpuvon and Tn B€omn wopporiag kat v Bla kateu-
Buvon kivnong ovopdletal MRKOG KUPATOG Kal oupBoAiletal pe A.

3’ éva gykdpolo kUpa oxnuatifovral «6pn» kal «KOIANAdeg». To
UKo KUuaTog looUtal e tnv andotacn dUo SladoxXIKwV KOIAG-
dwv 1} dU0 JLAdOXIKWV OPEWV.

Ag umoB€ooupe OTL €xoupe €va peuotd PECO oTo omolo dladi-
detal éva dIAPNKeg KUPA. TNV Tponyoupevn Mapdypapo avaps-
pape 6Tl 0’ QUT TNV TePIMTwoNn dnuoupyoUvTal TEPLOXES AUEN-
pévng mieong (MukvoTNTAG) (TTUKVWHATA) KAl TIEPLOXES MELWMEVNQ
nieong (apaipara). To prkog KUPaAtog oouTtal Pe TNV andotaon
MeTaEU dUo JSLadoXIKWV TIUKVWUATWY 1 apalwudtwy (etkéva 5.10).

Mia xopdr} propel va dleyepbel av Tn XTUTOOUME He KN 1
peydAn duvaun. ‘Evag rixoq uropel va eival duvardg r acbevrig.
‘Eva 8aAdoaio kipa propel va eival €va yrydvtio maklppoikd kiua
(toouvdpul) 1} évag eAagplq KUUATIopog. 2ta napadeiypara autd
Aépe OTL Ta KUpata €xouv dlapopeTikd TAATOG.

MAGTog TOoUu KUpATog ovouddetal To TMAATOG TNG TAAAVTWONG
TWV owuaTdiwv Tou péoou oto omnoio dladidetal To KUpa. To TAd-
TOG TOU KUMATOG OXeT(CeTaL e TO TOOO TNG EVEPYELAG TIOU UETA-
eépetal Péow Tou KUpatog. ‘Oco peyaAutepo esival To TAATOG
1600 peyaAUTEPN £lval KAl N evEPYEIQ TIOU HETAPEPETAL. Ta peyd-

— ApaoTtnpidoTnra
1° pépog: Anpioupyia £YKAPOIWV KUPATWV
» Aéoe €va KOUPATL KOPJEAAG 1] VIAMATOG

o010 HECTOV evdG HaKpPLloU OTielpoeldolq -
Aatnpiou.

» Me éva ¢ilo oou Téviwoe TO EAATNPLO OTO
dim\dolo Tou apxlkoU Tou prkoug. Evw o
@iNog oou kpatdel To éva AKkpo Tou ela-
mplou, eol kolvnoe ypriyopa To AAAO
dkpo TMAdyla Wote va dwoelg &vav TIaAUo
EVEPYELQG OTO eAATNPLO.

» MapakoholUBnoe MPOOEKTIKA TNV KOPIEAQ.
MetatoniZetar n kopdéAa katd Tn Oleu-
Buvon Tou ehatnpiou;

» Meplypaye v kivnor) ng.

2° uépog: Anpioupyia SIAUAKWV KUPGTWV

» Mdoe opixtd ™ pa dkpn Tou eAatrplou
KUMATIOM®WY e Ta dU0 oou XEpla WOTe va
anéyouv peta&u touq mepimou 30 cm.

» Metakivnoe Ta xépla oou WOTe Ol OMelpeq
Tou ehampiou mou PBpilokovtal peTa&U
Toug va mAnoldoouv. ‘Etol dnuloupyeitat
pla  Teploxr) MEYOQAUTEPNG  TUKVOTNTAG
omnelpwy (MUkvwpa). EAeuBépwoe TIq omel-
peg. To mUkvwua Ba KivnBel Katd Wrkog
Tou eAatnpiou.

» MapakouAoUBnoe MPOCEKTIKA TNV KopdE-
Aa kat meplypage tnv Kivnon tng.

Eixéva 5.9
Eykdpola kupara Kar prikog Kupatog
Ta B kat I égouv mv (dta xpovikrj ottyun v (dta anoudkouv-
on and m 6éan wopporiag (apxr Béan Tou oxowioU) Br=A.

P%
Fitt
SRS

m

Eikéva 5.10
Aiaprkn kUpara kar priko§ KUpaTog
To urkog kuuarog A eivat (oo we v andotaon ueta&u duo dia-
SOXIKWY MUKVWUATWY 1} apatwpdtwv. H kaumuAn naplotdvel Tiq
uetaBorés e micong.

101
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Eixova 5.11
Evépyela kar mAGTOG TOU KUMATOG

To kUua mou éxet peyaAUtepo mAATog (2) uetapépet peyaAute-

00 TOO0 eVEPYELas and To KUua Ue TO Jtkpetepo mAdTog (1).

Ao 6aldoola KUPATA HETAPEPOUV OTOV (B0 XPOVo TEPLOTOTEPN
evépyela arr’ 6,TL Ta MIKpA (eikdva 5.11).

l16oo ypriyopa dadidetal éva kuua;

e xpdévo piag mepddou T n andotacn mou davlel n data-
paxn elvat ion pe €va pnkoq kupartog A (eikdveq 5.9 kat 5.10).
ZUPpwva e ToV oploud NG TaxUtnTag U Tou KUUATOG U = i—)t(,av
At=T, tdte Ax=A, ondte TPOKUTTIEL U = % Enedn) duwg T = % érou

f n ouxvdémnta, n mMponyoUuevn oxéon maipvel TN HoPYN:
u=A-f
H oxéon aut ovopdletal OepeNiwdng VOHOG TNG KUMATIKAG:
H Tayxutnta d1ddoong Tou KUpatog ¢’ €va HECO Io00UTAI PE TO
YIVOUEVO TNG OUXVOTNTAG TOU €Mi TO PKOG KUMATOG.
H taxdmnta:
e Aev gEaptdral and to NMAATOg Tou KUUATOG.
e EEaptdral and Tiq 13dmreg Tou péoou dlddoong. 1o Blo pégo
dlddoong Ta eykdpola kuuparta dladidovral pe pikpdtepn Taxu-
™ta art’ 6,Tt Ta SlaunKN.

— ApaotnpidoTnra

Tayutnta 31Gd300nGg Tou KUMATOG

B€on. Tt eldoug maAuog oxnuartiletat;

mra d1ddoong Tou KUUATOG.

» Anm\woe 0TO MATWHA €va PakpU eAatriplo prikoug 4 11 5 PETPWV Kal Kpdta To €va Tou dkpo. ‘Evag ¢ilog cou ag kpa-
ToelL To AAo AKpo Tou eAatnpiou wWoTe va dlatnpeiTal TeEVIWUEVO.

» Metakivnoe andétopa 1o Akpo TOu ehatnpiou Tou Kpatdg, KABeTa OTO €AATHPLO, KAl EMAVAPEPE TO OTNV APXIKY) TOU

» Métpnoe to XpOvo mou xpeldletal 0 MaAUSG yla va TaEdEPel Katd prkog Tou ehatnpiou.
» ANage To TAATOG TOU TIAAMOU Kal PETPNOE TO XPOvo APIERG Tou oTo AANO dkpo Tou eAatnpiou. YmoAdyloe tnv Taxu-

NMapadeiyua 5.1

540 km/h.

3T 27 Maptiou 1964 otov umoBaldoolo XwPo otov KOAo BaAvtél otnv AAdoka ekdnAwbnke oelopdg 8,4 Pixtep o
ormoiog TMPokAAede KATAOTPOPIKA TAAPPOIKA KUpata (toouvdut). Na umoAoyioelq Tn ouxvetnTa TwV KUPATWV autwov av
yvwpilelqg Ot To prikog kupatog fitav 150 km kat n taxUtnta mou dadidovtav otov wkeavd Pakpld and TG aKTEG NTav

UKog KUpatog: A=150 km

Taxutnta diddoong Tou kupatog: u=540 km/h

Suxvétnta f oe Hz Urgparoe =N

Boov siigun |

AUon

Brijpa 1: Metatpénw Ta dedopéva oe povadeg tou S.l.:

2 m 2 km 1.000 m m
A =150 km A =150 km -1.000 — A=15-10"m U=540 — = 540 =150 —

i km h 3.600s s
Brijpa 2: Epapudlw tn Baoikr e&iowon:

o 1507
KUpaTo -3

Uggparog = N T f= ;q©f=15.144m©f=10 Hz
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Kuuartikad ¢aivoueva: Avakaaon kol 6166Aacn
TWV UNXAVIKWYV KUUATWV

Tt 6a ouuBel dtav éva unxaviké kKoua, kabweg dtadidetal, ouva-
vtrjioel éva eunddio 1 aldéet uéoo diddoong;

MrniopoUpe va peletriooupe tnv al\ayr] otn dedBuvon diddo-
ong Twv kupdtwv étav autd cuvavtiioouv €va eumodlo 1 aAAd-
Eouv péoo dlddoong (avdkAaon kat SldBAaom) He TN OUOKEUN
KUMOTIOMWY. Mia Tétola OuOKeur| Tepléxel éva Aemtd oOTpwua
vepoU. Mia akida mou TaAavrwvetal mapdyel KUPATA OPLOPEVNG
ouxvémrag. Mia Adurma mdvw amd Tn ouokeun Tapdyel OKIEQ
KATw amd Tn CUOKEUN] TIOU JelXVouV TIC BETEIG TWV KOPUPWY TWV
Kupdtwy (ewdva 5.12a).

Avdkaaoon

Av €va KUua kateuBbuvetal pog €va eumnodlo, dnAadn Tpog éva
eninedo oteped TolxwUa, TOTE TO KUMA Ba avakhaoTel. TV elko-
va 5.128 1o apxikd KUua Kiveftal mpog ta mdvw (UrAe BENOQ),
EVW TO AVAKAWMEVO KUMA Klveltal mpog Ta aplotepd (KOKKLVO
BéNog). H katelBuvon kivnong twv kKupdtwv mou dladidovral oe
dUo 1 Tpelg dlaoTdoelg ouxvd TaploTAveTal (e akTiveg (OkepOeite
TIG PWTEIVEG akTiveg) (ekdva 5.12y). Opwg mpoooxr)! Mwa aktiva
delxvel pévo tnv kateluBuvon dlddoong Tou KUUATOG Kal OxL To
npayuatikd Kupa. Katd tn peAétn Tng avAkAaong Twv KUMATwY
oxedldfoupe v eubeia mou elval kKABeTn oto gunddlo Kat opi-
Coupe TN ywvia mpdomTwong 1 Kal I ywvia avdkAaong a. Me
™ METENON TWV YWVIWV aUTWV TIPOKUTTTEL 0 VOHOG TNG avdakAa-
ong oUPQwWva He TOV OTOoI0 N ywvia mPooTnTwong Iooutal Je
Tn ywvia avdkAaong (eikéva 5.12y).

AiGéAaon

Me tn Borifela HOG OUOKEUNG KUMATIOMWY UIOPOUME va JeNe-
TACOUWE EMIONG TN CUMPMEPLPOPA TWV KUMATWY KaBwg dtadidovtal
and éva PEoo oe €va AAo. ToroBetoupe pia YUAAvn TAAKA NuL-
KUKAIKOU Oxrjuatog otov mubuéva tng ouokeung (ekdva 5.13a).
To vepd navw amd Tnv MAdKa €xel HIkpdTEPO BABOG OUYKPLTIKA
pe To umdAouno vepd TnGg ouokeung. H taxymnta twv Kupdtwv
eEaptdral and to BdBog tou vepou. ‘Etol To vepd mdvw amd tnv
TIAAKA CUUTEPLPEPETAL WG va dlaPopPeTIKS Hédo. Kabwg To KUua
dladdetal and to BabU mMpog To PNXO vepd, n dlelbuvor] Tou
Sladidetal al\Alel Kal To PKOG KUUATOG pelwvetal (eikdva 5.13p).
Emnewdn} To klpa oto pnxd vepd mpogpxetal and To KUua mnou dla-
didetalL oto Babu vepd, n ouxvotnNTd Toug eival n da. And v
eElowon u=\"f n peiwon Tou prikoug KUPATOG onuaivel OtL n Taxu-
nta eival ukpdtepn oe vepd UikpdTePOoU BABoug. Ta kKupata TAn-
Olalouv Tn JOXWPLOTIKY EMPAVELA e A apXIKN ywvia, dnAkadn
n dlevbuvon tng aktivag dev eival MAPAAANAN e Tnv KABeTn otn
JlaXwPLOTIKA erupdvela. X’ autr tnv mepimtwon oxt pévo elart-
TWVETAL TO UKOG KUMATOG, aM\A emiong aAAdZel n dledBuvon did-
doong Twv Kupdtwy (edva 5.13B). To pawvdpevo TG UETABOANG
™G dlevbuvong dlddoong TwV KUPATWY OTo oUvopo HETAEU dUo
SlAPOPETIKWY Péowv ovoudletal d1a0Aaon.

Eikdva 5.12
(a) Suokeun kupatiopwy. (B) Avdkhaon unxavikoU kguatog otn
ouokeun Kuuatopwy. (y) Me umde ypauués maptotdvovtat ot
KOPUQPEG TOU MPOOTIMTOVTOG KUUATOG LE KOKKWVEG TOU avaKAW-
uevou. Me v umke Slakexkouuévn ypauun maptotdvetat n mpo-
onimrouoa aktiva kat we v kOkkwn n avakAwuevn. Mapatripn-
0g 0T N ywvia mpdomtwong elvat ion we ™ ywvia avakAaong.

Eikdva 5.13
(a) AdBAaon pnxavikoU KUuAtog OTn OUOKEUN KUMATIOUWV. (B)
Me urAe ypauuéq naplotdvovtat ot KOPUPES ToU apxtkoU KUua-
T0G, eV [e KOKKIVES O KOPUQPES Tou dlaBAwpevou kUpatog. Me
™y UnAe SLaKEKOUKEVN YPauUn maplotdvetat 1 mpoomintouoa
aKtiva kat pe v kkkwn n SlabAwuevn.
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Qolkﬁ
8" kai Blohoyia

Eikdva 5.14
Nuxtepida: t0 {wvtavo nxnukd pavidp. H vuktepida ekméumet
uneprixous Toug omoloug ypnoomotel yia va npooavatoAietat
Kkat va evrontiCet To Bripaud .

— ApaotnpiéTnra

Napaywyr rfixou

» Tomobémnoe €va mMAaoTIKG XAPaka TAvVW
oto Opavio oou, WoTe O WOOG va TPOoE-
E€xel. Kpdta otabepd 1o pépog Tou xdpa-
ka Tou eivat mdvw oto Bpavio.

» TpdRn&e mpog ta Katw TV eAelBepn AKEN
TOU Xdpaka Kat daeno€ v eAelBepn.

» Meplypage kat XAPAKTAPLOE TNV Kivnon
mnou ektelel o xdpakag. Mapdyetal xog;

» AUEnoe 1O PNAKOG TOU XAPaKA TOU TIPOE-
E€xel kal emavahaBe ta dia.

» O rjxog nou napdyetat twpa and 1o xdpa-
Ka elvat (510G Ue TOV MMPONYOUUEVO;
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AidBAaon ermpavelakwv kupdtwy otn 6dAacoa. Aakpivetal n aMayr om dlevBuvon diddoons Tou
KUuarog (kokkva PEAN).

Mmopeils vo. oxepOeic yiar oo Aoyo uetafdiietar n devbBuvon duddoong
TOV UUATOG;

lNw¢ napdyerat évag nxog; lote eivat euxdplotog kat rote evo-
XANTIKGG; Tt elval autd mou KAvel XApAKTNPLOTIKY TNV outAla KdBe
avBpwrou; Mwg mpooavatoAiovtatl ot vuxtepideg ™ vuxta; Mwg
Ta nxomnerdouara ortauatouv to 606puBo;

Anavinoslg o' autd ta epwtiuata 6a Bpouue oOTIG emMOUEVES
napaypdeoug.

O 1xog Kal N HOUCIK aroTehoUv onuavtikd otolxeia e avepw-
ruvng epnepiag. Ot mpwtdyovol AvBpwrol mapriyav xoug oxt Hévo
Je TO oTdua Toug aAAd Kal e Ta TUunava, Ta Kpdtala Kat TI§ opu-
pixtpeg. Ta éyxopda dpyava €xouv loTopia TouldxtoTtov 3.000 eTwv.

Ta €upla évra xpnowuorololv Toug NXOUG Yld va OUAAEEOUV
MAnpopopieq Tou apopolv To TMePIBAAOV TOUG Kal yla va er-
Kowvwvrioouv HETAEU Toug. Oplopéva Twa, yia va yvwpioouv To
TepIBAN\OV TOUG Kal va eMMPBLWOOUY, XPNOLLOTIOOUV HXOUG TIOAU
peYdAng ouxvotnTag (UMEpnxXoug) Toug omoioug ot dvBpwrol dev
avtihapBdvovtal. TEToloug 1XoUG yia Tapddelypa EKTEUOUV Ol
vuxtepideg dtav kuvnyouv €vtopa. Autd Ta nNTIKA KUPATA ava-
KAWPeva oto évtopo BonBouv Tn vuxtepida va dlamoTwoel To
MEYeEOOG Tou, TN B€on Tou, TNV amMOCTACY] TOU KAl TN OXETIKN
TaxumTd Tou (ekdva 5.14). Me napopolo TEOTo KATapEPvouv va
dlakpivouv Ta évropa amd tn BAdotnon dtav kKuvnyouv ota ddon.
Ta deApivia eKMEUMOUV UTIEPTXOUG UTIO HOP®T] opuplypdTwy. Ta
avakAwpeva NXNTIKA Kuuata napg€xouv oto deApivi mAnpogopieq
yla 1o TEePIBANOV Tou 0 anootdoelg peyaAUutepeg ar’ 6,TL Tou
errpénel n 6paor Tou péoa oto vepd. Ta deApivia xpnotuorol-
oUv auTég TIg TMANPoPopieq KUPiwg yia va evtorioouv Pikpd Ydapla
Me Ta omoia Tpépovral.

HxntikKd kuuoato

Otav éva owpa TaAavtwvetal otov agpd, aMnAemidpd e Ta
popla Tou Kat mpokalel Tnv kivnor) toug. Ta pdpla mMANoLagouy 1
anopakpuvovtal peta&l Toug, pe anmoTéAeoua va dnuoupyouvtal
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TIUKVWMATA KAl apaldpata Kal n mieon tou aépa va petaBdlie-
Tal meplodikd ylpw and pa péon T (eikdva 5.15).

p ugnAn nison

XaunA nieon (a)

Méow Twv aMnAerdpdoewv TwV Poplwv UETAPEPETAL EVEPYELT
and poplo oe poéplo Kat TeAkd evépyela amd TO CWHPA TIOU TAAa-
vtwvetal dladidetal oto Xwpo. Emopévwg ol TaAaVIWOoEelS Twv
OWUATWV oTov a€pa dnuioupyolv pnxavikd kuupata ta omnoia dla-
didovral oe autdv kat ovopdZovral nXNTika kupata. Emedn ta
Mépla Tou a€pa Kivouvtal katd tn dleubuvon dlddoong Tou KUua-
TOG, TA NXNTIKA KUuata eivar diapgnkn Kopara. Otav nxntikda
KUpaTa mou n ouxvoetnTd Touqg elval peyaAutepn amnd 20 Hz kau
HikpdTePn and 20.000 Hz ¢@Bdoouv oto avBpwrivo agti TPoKa-
AoUv To aioBnua g akong kat ovopddovral anmiwg rxog. Kiua-
Ta pe ouxvétnTa pikpdtepn Twv 20 Hz ovouddovtal uménxol, evw
pe ouxvomTa peyalltepn Twv 20.000 Hz ovoudZovral umépnyol.

Ta nYNTiKA KUupata €xouv Ta Bla Ta Kowvd XaPaKINPLOTIKA Ue
Ta Unxavikd Kopata: mAATog, ouxvotnTa, UKog KUPATog kat Taxu-
mnta diddoong. To uRkog Kupatog evég nxntikoU Kupatog eivat
N andotaon PeTAa&U dUo SLadoXIKWV TIUKVWUATWY (TEPLOXWV MEY(-
omg Tileong) 1 apalwudTtwv (MEploXwv eAdxiotng mieong). H
ouxvénTa Kal To UAKOG KUpatog ouvdgovtal e tnv taxutnta
dddoong HE€ow TNG YVWwOoTnGg e&lowong TG KUMATIKAG u=A"f.

lou dwadidovral Ta nxNTKA KUuata;

‘Otav Bubicoupe 10 KEPAAL pag oto vepd Tng BAAacoag akou-
He Tov X0 Tng Mnxavig kabe Bdpkag mou Kiveitat kovtd pag. Ot
Ivdidvol dkouyav amd peydAn amdotaorn TOV X0 Tou dnpioup-
youoe n unxavy Tou TPEVOoU QEPVOVTIAg TO aTi Toug o emaen
ME TG YPAUUES. Opwg 0 rxog Tou koudouviou dev akouyetal av
TO TOMOBETNOOUE HECA O XWPO amd TOv Omnoio €xOoupe agalt-
péoel Tov agpa pe avtAia. Ta nxnmikd kUpara diadidovral oe
OAa Ta péoa: oreped, uypd, aépia. Aev dladidovtal oTo KeVO yia-
Tl ekel dev untdpyouv popla yia va aAnAeudpAdoouV WOTeE va JeTa-
PepBel n pnxaviki evépyela Tou nxnTikoUu Kupatog. H taxdtnta
A&dooNG TwV NYNTIKWY KUUATWYV eival peyalUtepn ota oteped arr’
4,11 oTa uypd Kal ota uypd ueyahltepn art’ 6,11 ota aépta. Emi-
ong n taxumra Toug au&dvetal étav augdvetal n Bepuokpacia
Tou péoou péoa oto oroio dladidovral. Ztov mivaka 5.1 ¢aivo-
vTal ol Taxutnteg d1ddoong Tou 1xou oe dldpopa UAIKA.

Eikdva 5.15
(@) H petaBor g nicong tou aépa ot dievbuvan Tou nxnTL-
KoU KUuatog oe a oplopévn xpovikn ottyur. (B) H petaBoAr
m¢ nieong Tou agpa oe ouvdpTnon UE TO XPOVO OE OPLOUEVN
andgraon and my mmyn.

MINAKAZ 5.1
H TAXYTHTA TOY HXOY ZE AIA®OPA YAIKA ZE m/s
Aépia
Aépag (20°C) 344
‘Hhio (20°C) 999
Y3poydvo (20°C) 1.330
Yypd
Yypd 1A (269°C) 211
Y8pdpyupog (20°C) 1.451
Nepd (0°C) 1.402
Nepd (20°C) 1.482
Nep6 (100°C) 1543
ZTeped
Kdkaho 3.445
Opeixahkog 3.480
Tuali pyrex 5.170
XahuBag 5.790
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Eixova 5.16

(@) Me t0 KOKKWO XpWUQ MAPLOTAVETAL TO MYNTKG KUUQ Tou
napdyetat and to nawdl. () Me to kitpwo T0 NYNTKS KUK TOU
npoépxetat ané mv mayd (xw@). To nxnTko kUua avakAdrat
otnv mhayid tou Bouvou Kal EMOTOEPEL

Kupartikad ¢aivoueva tou rnxou

Ta nYNTiKa KOpata mapoucldfouv TIG YEVIKEG OIOTNTEG TWV
AMwv Kupdtwyv. ‘Etol avakAwvtal and avtikeipeva énwg eivat ot
Toixol Tou dwpatiou. To pawvdpevo Tng enavaAnyng evog rxou
AOYw avdkAaong evoég nxnTikoU KUpATog ovopddetatl nxw. O xpod-
VOG TIOU XPeldleTal oTe 0 1)X0G VA emoTPEPel OTO onpeio Omou
Bpioketal n mnyry Tou KUHATOG UMopel va xpnoluornonBel yia tov
MPoodloplopd NG andotaong avdueoa oTnv TnNyr Kat Tov ava-
kAaotrpa. Epappoyr} TG avdakAaong Tou HXou eival 1 Kataokeun
nXomneTaoudtwy oTiq €Bvikég 0d0UG 1] Kal 0TA AUAEQ KATIOLWV OXO-
AKWV KTI{wV.

Mapdadeiyua 5.2

‘Eva SeApivi eKmEUMEL UMEPNXOUG ouxvotntag 2,5°10° Hz. Av ol unépnxol dladidovral oto BaNacowvd vepd pe Taxdtnta
1.533 m/s, va umoAoY(oel§ TO UKOG KUMATOG TOU UTEPNYou otn BdAacoa.

Suxvémnta f=2,5°10° Hz

Taxutnta diddoong Tou nxou: u=1,533 m/s

MAKoG KUUATOG: A Uioporoc=A"T

|

1530 ™
Usiawos 5 _ s
25-10° Hz

Uaneos = A A = a

AUon

7 A=0,0612 m 1} 61,2 mm

Eikéva 5.17

To nyntikd kuua yiverar avAnmed and tov dvBpwro. Emiong
Uropel va napaotabel otnv 086vn Wag OUCKEUNG MO OVoud-
Cetat maAuoypdpog. 2o epyaotriplo MG YUOLKIG Tou oxoAelou
0ag undpyel pa TETola GUOKEUN.

ML

N kai BioAoyia

M)

Eikéva 5.18

O t{tQkag, av kat napdyet fixouq and 7.000-100.000 Hz, toi-
Bovtag ta nddla Tou e pia okAnpr peuBpdvn ot Kolid Tou,
aKoUet eAdytotoug and autous.

5.5

YTIOKEIPEVIKA XAPAKTNPIOTIKA TOU HYOU

Ta nyntikd kupata avixveuovral pe OEKTEG TOUG omoioug BETouv
oe Taldvtwon. Mapddetypa tétolou dEKTN eival n pepBpdvn Tou
€XOoUV Ta MIKPOPwvaA 1) TO TUPMAVO TOU auTioU pag. Zuvdgovtag
KATAAMNAQ TO UKPOPWVO HE TIAAUOYPAPO HUMOPOUUE VA EXOUE
KAl Jla arelkovion Tou nNXNTIkoU KUUATOG Tou auTtd avixveUel (EIKO-
va 5.17).

O davepwrog avixvelel TOUG NMXOUQ Me Ta TUPMAVA TWV
APTIWV TOU Kal Toug avTiAappdvetal pe tov eyk€Palo. Tou Ta
XAPAKTNPLOTIKA TIou cuvd€ovtal [e TOv TPOTO [e TOv oroio
avtiAapBavouacte Tov AXO0 OVOUAZovTal UTTOKEIMEVIKA Xapa-
KTNPIOTIKA TOU 1XOU Kat eivat To UYog, n akouoToTNTaA KAl 1
Xpold.

‘YPog Tou MXOU OVOUAZETAL TO UTIOKEIUEVIKO XAPAKINPELOTIKO
ouppwva pe To onoio dlakpivoupe évav o&U 1 YnAS Mxo and éva
Bapu A xaunAd rixo. To UYog kabopiletal and tn cuxvéTnTa TOU
nxNTtikoU kupatog. Ooo peyahitepn elival n ouxvétnta téoo Ynho-
TEPOG elval o rxoq.

Ta épla ouxvoTNTAG TWV AKOUOTWV NXWV dlapépouv ehappd
and dvbpwro oe dvBpwro. MNa mapddetypa, €vag véog Avbpw-
nog avtihauBdveratl Baputepouq Kal o&UTepouqg rixoug ar’ 46,1t



KEDAANAIO 5 MHXANIKA KYMATA

€vag NAKKIWPEVOG. ZnuavTikeTatn dlagopd mapatnpeital peta-
EU Twv JlaPOPETIKWV eBWV (Wwv, OTwg Paivetal otov mivaka
5.2.

NINAKAZ 5.2
OPIA ZYXNOTHTAZ AKOYZTQN HXQN ZE AIAOOPA EMBPIA ONTA

> 4
16-20.000 Hz 15-50.000 Hz 60-65.000 Hz 100-15.000 Hz 150-150.000 Hz 100-120.000 Hz

Av ytumrjooupe duvatd to dlanacwv (elkdva 5.19) 1§ av Tpa-
B&oupe mio duvard Tn xopdn uag KiBdpag, téte autd mAANo-
VTal pe HeYAAUTEPO TAATOG. 2ZUyXPOVwG akoUUE LoXUPOTEPO T)XO.
AKOUOTOTNTA TOU HXOU AEYETAL TO XAPAKTNPELOTIKO UE TO oToio
Eexwpifoupe TOUG NXOUG OE LOXUPOUG Kal Alydtepo Loxupoug,
aoBeveiq k.AT. H akouotdtnta kabopiletal kupiwg and tnv évra-
on Tou nNTkoU KUpaTtog, dnAadr amd Tnv nxXNTky evépyela

mou ¢Bdvel oto a@ti pag kdbe deutepdiento. H évraon Tou 4
Axou eivat 1600 peyaAltepn 600 peyahltepo eival To TAATOG I
TOU NYNTIkoU KUupatog. H akouotdtnta ektdg amd tnv évraon |

efaptdral kat and ™ ouxvémTa Tou fxou. To avlpwrivo apTti |
elval o euaioBnto otig peoaieq ouxvotTteg (mepimou 1.000 Hz) |
ar’ 6,TL OTIG XAUNAEQ Kal TIG UYPNAEG OUXVOTNTEG. ’

MNa ™ pérpnon Ing otdépng Tng €vraong evog NXou Xpn-
owgoroleitat n kKAlpaka vreownél (decibel, dB) n omnoia Baoi- \ ]
Cetal oTIq METABOAEG TNG Tieong Tou a€pa, dnAadr To MAATOQ '
Tou KUpaTOG. Ta pnd€v vieolunéN avtiotolxouv Og 1XO Tou
MOALG akouUyeTal, evad o xog 120 dB mpokaAel mévo ota aptid.
Miwa ad&non g otddung tng évraong katd 10 dB avtiotouxel
oe xo évraong 10 Qopég peyalUtepng, katd 20 dB avtioTol-
xel og fxo évraong 100=102 @opécg peyaAlTepng évraong Kat
katd 30 dB avtioTtoixei oe rixo évraong 1000=10°% popég peya-
AUtepng. ‘Hxot mou dwagépouv katd 10 dB ol meploodtepol Eiéva 5.19

dvBpwrol Toug avtihauBdavovtal wg rxoug dimAdolag akouoTtd-  Otav 1o danacwv Taavidvetat e peyaAltepo mAdrog, n évia-
mtag. on Tou 1jxou mou mapdyet auédvetat.

NINAKAZ 5.3
XAPAKTHPIZTIKEZ TIMEZ ENTAZHZ HXOY

10 dB 30 dB

70 dB 90 dB
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Mmniopoupe va Eexwpiooupe dUO HXOUG TOU TIPOEPXOVTAL aTd
U0 JLaPopeTIKA Pouaikd dpyava, Adyou xdpn BloAl kat kAapivo,
akéua katr av ot fxol €xouv To Blo UYog Kal Tn dla akouoTd-
™NTA. TO UTOKEIUEVIKO XAPAKTINPELOTIKO e TO omoio dlakpivouue
TIG TINYEQ Twv NXwv A€yetal xpoid.

And T Suwg e&aptdrat n xpoid;

Av pe Tn BonBela evog HIKPOPWVOU AMEKOVIOOUUE OTNV 000vn
TOU TAAMOYPAPOU TOUG 1XOUG TIoU TpoEpxovtal and SlapopETL-
kK& épyava Ta omnola mailouv Tnv Bla véta, maparnpoupe 4Tl ol
HopP@EG Toug eival dlapopeTikég (elkdva 5.20B8). H xpotd eival ekel-
VO TO XQPAKTNPELOTIKG TOU HXOoU Xdpn OTo orolo urmopouue va
avayvwpiooupe Toug avBpwrioug and TI§ PwVEG TOUG.

olkn
s\) kai Mouoikn i " | i NTO
N |
M '
| | 1A {
1[ .ll. ;I _.|. .L_i | W
’ “| - | i | NTO
Eikdva 5.20
Ndreg ka1 duaikn: edveq oy 080vn Tou naAuoypdpou Y Y i [ ]
(a) And dapopetikég vdteq mou mpogpxovrat and o (dlo dpya- e l.._. — l,. | \ |
vo. (B) Tng (dtag vétag mou mpogpxetat and SlapopeTikd Lou- N [ | |
) | .

olkd dpyava.

» Xpnoigomoinoe Kal eQpAPHOCE TIG €VVOIEG TIOU EHABEG:
Mnxavikd kKUpata, KUpa Kai eVEPYEIa, XOPAKTNPIOTIKA HeEYEON Tou KUPATOG
1. Zupm\ipwoe TI§ A€Eelg Tou Aeimouv and To MAPAKATW Kelevo €Tl WOTe Ol MPOTATELG TIOU TIPOKUTTTOUV
va elval emotnuovikd opbEq:
a. Kdpata dnuoupyouvtal 6tav €va GUOTNHA ..eeeeveeeeeeeeieeeennne ard TNV KATAGTAOT] covveeeveeeeireeaineeeins aeeenns
(o (R HeTapEpeTal and Uia TEPLOXT) TOU CUCTHUATOG O pia AAAN. Ta KUuata Tou eTa-
PEPOUV UNXAVIKY) EVEPYELA OVOUAZOVIAL ..ooeveneeneinnee. KOpaTA. TA e, KUpata €xouv duUo Baot-
KA KOWVA XapaKTNELOTIKA: a) Alad(dovtal HECA OTA ..oeeveveeeenneen. pEoA KAl OXL OTO .ocvveeeeeneee. B) Meta-
PEPOUV ..vvveereeeanien XWPI(G VA PETAPEPOUV ..covveveenee

B. Avéhoya pe TOV TEOTIO ..cccoecvvenveeneen. TWV OWUATISWY TOU HECOU ..oocvveveeenneene, evog kuparog dlakpl-
voupe dUo BactkoUg TUTOUG KUMATWV: @) TO .ooceveeeeeeenee. KUMQ OTTOU TA v, TOU PEOOU TaAQ-
VTWOVOVTAL KABETA OTN veiiiiiiiiaiient ceieeeieeseeeiens TOu KUpatog. Ta kupata autd dadidovratl pévo ota
.................... owuata Kat Katd mn dldd0o0r| TouG OXNUATIOVTIAL ..eeevevereeeeiees KAL coveeeiieciieeiieeeeeee. B) TO
.................... KUMA OMOU TA ..cceeeveeeveeeee.. TOU - UECOU  TAAQVTWVOVTAL TIAPAANANAG OTN eeeeeeeiienee.
................ Tou kUuatog. Ta kUpata autd dadidovral ota
owpata Kat Katd Tt dlddoor) TouG OXNUATICOVTAL ...ecevveeeneenns

Y. 2TO €YKAPOLO KUHUA TO .vvveeeveeeiires ceveeesnneeanns looUTal pe TNV andotacn dUo SladoxIKWV KOINAdwV 1) opé-
WV. ZTO OLAUNKEG KUMA TO iveeevieiiieiiies cvveereeesneeeeens oovtal pe Tnv amndéotaon dUo JladoXIKWY
.................... 1 [T

3. H taximrta d1ddoong Tou KUUATOG O €va HECO LOOUTAL E TO ...eovenee... NG eeveeieeeen EMTO woveveeeee
................. H ox€on autr] OVOPAZETAL ...cccovvveviees cvvveeesiveesies. NG eevviveeeeeee. H TOXUTNTA eV EEQPTA-
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2.

TAL AMO TO .oovvveeeeeeene Tou KUpatog. EEaptdral and TG ..ccoeeeeveenns Tou péoou dldadoong. 2to dlo Péoo
JLAd00NG TA .evvvvveennen. KUMOTA OLad{OOVTAL HE ..ooveverenneenn. Tayxutnta ar’ 6,TL Ta JlaunKn.
‘Evag olkodduog kpatdel oto xépl Tou pia odepévia pdpRdo prikoug 3 m. Me éva opupl xtumndel To éva
dkpo NG PARdou apxikd oe dleubuvon kABeTn otn cuvéxela MAPAANAN mpog Tov d&ova Tng PApdou.
Na avapépelg 10 €id0g Twv KUpdtwy mou dnuioupyoulvtal otn pdBdo oe KABe mepmTwon Kal va Tmepl-
ypAyelg To unxaviopd dtddoong Toug.
Na avtiotoioelg Ta mMapakdtw €dn Twv KUPETWV PE TOV TPOMO Kivnong Twv owpatdiwv Tou eAaoTikoU
HEoou.

Eidoq kUpatog Tpomog TaAdvrwong
Eykdpowo kipa Tahdvtwon mapdMnAn mpog T dlevbuvon diddoong
Aldunkeg KUpa Tahdvtwon KABetn mpog tn dlelbuvon diddoong

Na xapaktnpioelg pe X TG TIPOTACELG TwV OMOlwv TO TEPLEXOMEVO eival €MOTNHOVIKA 0pBd kat pe A
QUTEQ TIOU TO TiEPLEXOUEVO TOUG elval EMOTNHOVIKA AQvOaoUEVO.

a. Ta kKUpata petagépouv UAN Kal evépyela.

B. To prRkog kUpatog tooutal pe tTnv andotaon PeTa&u dUo JLadOXIKWV OPEwV 1 KONAdwV.

Y. H taximnta tou kUpatog eEaptdral and To MAAGTOG TOU KUMATOG.

3. 0oo peyalltepo eival To MAGTOG TO0O TEPLOTOTEPN eVEPYELQ HETAPEPETAL amd €va KUpA.

€. 210 (Blo péoo diddoong Ta eykdpola kupara dadidovral pe peyalUtepn taxitnta ar’ 6,TL Ta dlauni-

K.
‘Hxog

JuunAipwoe TIG AEEELG Tou Ae(mouv amd To MAPAKATW Ke(UEVO €TOL WOTE Ol POTATELG TIOU TIPOKUTITOUV

va elval emotnuovikd opbéq:

a. Ot TOAQVTWOELG TWV CWHUATWY OTOV a€pa dnUoupyoulV ............. kKUpata ta onoia ovopdloviat ...............
KUpata Kat givat ................ ‘Otav autd ta kupata eOdoouv oTo avBpwrivo agTi Kal n ouxveTNTA Toug
elval .oooeveeeee. arté 20 Hz kat ............... aré 20.000 Hz mpokaloUv To algdNUA TG ...eeeveveenee Kal ovo-
MAZOVTAL ..oovvvennnee Av n ouxvotntd toug eival pikpdtepn Twv 20 Hz ovopddovat ............... , EVW) UEYa-
AUtepn Ttwv 20.000 Hz ovopdZovTal .....ccceeeeeeee.

B. Ta nxntikd kUpata dadidovral OF ............... ) eeeeeneeanes (o TR dev dLad(doVTAL OTO ..occveeeeennne.

Kdrou pakpld pag ekdnAwvetal wa oAU peydAn €kpnén.

2TIG MAPAKATW EPWTACELG VA KUKAWOELG TO YPAMMA TIoU avtlotolxel otn cwotr| andvinon. MNMpwrta aoda-

véuaote TN ddvnon tou £3APOoUg Kal PETA akoUpe Tov KPOTo OLoTL:

a. O aépag amoppoPd MoAU PeYAAo PEPOG TNG evEPYELAG TOUu KUpatog ar’ 6,TL anoppopd To £da-
Pog.

B. Ta mapaydueva kuupata diadidovtal pe MoAU peyalutepn TaxUtnta oto €dagog ar’ 6,TL oTov agpa.

Y. H ouxvétnta twv Kupdtwv mou mapdyovtal oto €dagog eival oAU peyalutepn amd In ouxvotnta
TWV KUPATWV OTOoV agpa.

3. Ta pépla Tou agpa TaAAvVTWvovTal Pe TIOAU UKPOTEPO TIAATOG art’ O,TL oL dopikol AiBol Tou £ddpoug
enedr] ol aMnAemdpdoelg HeTta&U Toug eival MOAU aoBeveoTEPEG.

€. Kapia and Tiq mapandvw mEoTAcelg dev eival EMIOTNUOVIKA €yKupn.

H oelpriva evdg meplmoAikol mou Bploketal oAU Kovtd otnv aktr mapdyel rixo ouxvotnrag 1.200 Hz.
O nxog yivetal avtinmtég and ™ Mapia mou nailel otnv napakia kat To ZARRA TouU eKelvn TN OTLYUn
Kdvel éva HakpoBoUTL. 2TIG TIAPAKATW EPWTACELS VA KUKAWOELG TO YPAUMA TIOU avTloTolxel oTn owoth
artdvtnon. H ouxvémrta tou rxou mou avtihapBdvetal n Mapia eivat:

a) pkpdTEPN,

B) peyalutepn,

y) (Bla pe autq mou avtiAauBdvetrat o ZdBRag.
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10.

11.

12.

13.

14.

15.
16.

17.

» EQApHOOE TIG YVWOEIG OOU Kal YPAWE TEKHNPIWHEVEG AMAVTHOEIG YIa TIG EPWTHOEIG TTOU AKOAOUBOUV.

Mnxavikd kUpata, KUpa Kal eVEPYEIA, XAPAKTNPIOTIKA PeyEBn Tou KUpATog

2710 OKow( Tou maptotdvetal otnv elkéva 5.2 dnuoupyeitar éva kipa. Na xapaktnpioslg to €idog Tou
KUpaTog av yvwpilelg 6Tt autd To KU HETAQEPEL evépyeld (ETOL MPoKaAeltal n kivnon Tou aua&ldiou).
AT6 ol TIPOEPXETAL AUTH 1 EVEPYELQ;

Na xapaktnpioelg To €id0g NG kivnong mou ekteholv Ta cwuatidla evég péoou oto orolo dladidetal
éva punxaviké kupa. Mowa eival Ta XapaktPELoTIKA WeYEOn autrg tng kivnong, mwg cupBoAilovral Kat
WG ouvdéovral pe TV meplodo, TN ouxvoTNTa Kal To TAATOG TOU KUUATOG;

H andotaon peta&l twv onueiwv B kat I Tou oxowiol Tou maploTdvetal otnv eikova 5.9 eivar 80 cm
Méon andoraon dwaviel To KUpa Tou dladidetal oto okowi ge XpOvo pag TePLddou;

‘Eva kUpa dladidetal oe kdmowo peco. Av dimhaclaotel n ouxvotnTa Tou KUPATOG, WG MeTaBdAletal:
a) n nepiodog Tou KUPATOG; B) TO PAKOG TOU KUUATOG;

Katd tn d1ddoon evdg kUpatog Tt nmaplotdvoupe pe Tnv aktiva; ‘Otav éva kiua mpoorimntel ndvew o éva
eUNOdIo N aPXIKY Kal N TENKN akTiva oxnuatidouv pe Tnv KABetn oto eumnddlo amnd pia ywvia. Maog Aéyo-
VIOl QUTEG Ol YWVIEG Kal pe Tola Ox€orn ouvdgovtal,

>’ éva unoBaldoaolo oelopd To Tapayduevo oelopkd KUpa dadidetal and to ateped PAOLd TG yng ota
vepd Tou wkeavol. Amd TI§ TIAPAKATW TMPOTACELG va emAEEelg Tn owotrh. Otav To oeloukd kUpa dEp-
Xetar and Tov nubuéva oto vepd, ToTe petaBdiMietat a) povo n Taxutnta diddoong, B) HOVo n ouxvo-
™mrta, y) pévo To PrKog Kuuatog, d) n taxytnta kat n ouxvétnta, €) n taxUtnta Kat To UrKog KUPATOG,
0T) ouxvOTNTa Kal To WNKog KUuatog, ¢) kal ta Tpla, n) kavéva amd 1a mapandvw.

‘Hxog

>10 gpyaotriplo Puakrq Tou oxoAeiou oaq TBavdév va umdpxel €vag yud-
AVOG KWdwvag oav autdv TIOU TAPLOTAVETAL OTNnV €lkéva Tng eMOUEVNQ
oe\idag. Me t Bonbela pag avrhiag mou mpooapudletal otn BAon Tou
Kwdwva HropoUue va apalp€ooupe Tov agpa amd 1o £0wTePKO Tou. O
kabnynmg g Puoknig ¢ntd amd Tn cuppabnTpld cag tn Xapoula va
pubuicel éva Eumvnipl €rol wote va xtumnoel Uotepa amd 15 AemTd Kat
OTn OUVEXela TO TOMOBETEl OTO €0WTEPIKO TOU KWdwva AEyovidg oag Otl
MOAG akouotel 0 1ixog Tou Ba oaqg emtpeYPel va Byelte oto mpoauAlo Tou
oxoleiou kat va mai&ete. "Yotepa amd 30 Aemrd KAMOLoL and TOUG CUMLA-
Ontéq oag dwapaptupovral otn XapoUAa emonuaivovtdg tng Ot €kave
AdBog otn pUBLION TOU POoAOYLoU emeldr] UEXPL eKelvn TN OTlyur] dev akou-
oTnke kavévag rxoq. Ekeivn empuével OtL n pubuion frav cwotr kat {ntd
arnd Tov KaBnyntj va g dwoel To EunMvNINpl yia va To emPBeBalwoEL.
MOAAIG 0 kabnyntig agaipel To KANUPUA Tou Kwdwva To Eumvnrripl akou-
yvetal va nxel. Nwg urnopeite va eEnyroete autd Tou ouvépn;

Mwg e&nyeltar To yeyovdég STl yia va dadobel o rxoq amaireitat n Unap&n evog péoou;
>1n 6€on A Bploketal €vag wapdqg pe t BApka Tou kat otn B€on
B évag Yapovtoupekdg. Kat ot duo avtilapBdvovtal To TAoio Tou
mMANolddel and Tov N0 TIOU TPOEPXETAL Amd TIG PNXaAveég Tou. Av
yYvwpilelg étt AO=0B kat apoU oupPBouleubeiq Ttov mivaka 5.1,
propeiq va okepBeiq molog and Toug dUo avieApdn ypnyopod-
Tepa To TAoio; Na arttoAoynoelg Tnv andvrnon oou.

Mwa ocelprjva ekméumel nxo. MNwg petaBdAAetal n taxUutnta Tou
Axou Otav au&dvetal n Beppokpacia Tou aépa; Mwg emnpedlo-
VTAlL N oUXVOTNTA KAl TO UNKOG KUUATOG TOU NXOU TNG OELPrvag;
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18.

19.

20.

21 deutepn OTiAn Tou mivaka 5.4 va ypdyelg ta umo-

z z p z z MINAKAZ 5.4
KSlHSVlII(G XAPAKTNPLOTIKA :l'OU fixou €tol (IDOTS va (’ZIVTl- posr— VrioReiuEnKs
oTolXoUV OTA QVTIKEIUEVIKA XOPAKTNELOTIKA TNG TPWTING XAPOKTPIOTIKG XOPAKTPIGTIKG
OTNANG; a. Suyvétta
PuBpitovtag éva dlakdrmmn aufdvoupe 1o UYOG TOu rXou B. ‘Evraon
mou mapdyel Wa oelipriva. TG TMAPAKATw £PWTACELG va Y. Kuparopoper
KUKAWOELG TO YPAuUa Tou avtiotolxel otn owotr andvin-
on.

i. H Taxutnta dddoong tou nfixou: a) B6a au&nbel, B) Ba pewbel, y) Oa mapapeivel dla.

ii. H ouxvémrta: a) 6a au&nbel, B) Ba pewbdel, y) Ba mapapeivel Bia.

iii. To pyikog kKUuartog: a) Ba au&nbel, B) Ba pewwbdel, y) Ba mapaueivel dlo.

iv. To MAGTOGQ TOoUu NYNTIKOU KUuatog: a) B6a au&nbei, B) Ba pewbel, y) Ba mapaueivel (dlo.

‘Eva ouykpdtnua pok maifel oe pa otddun €vraong 80 dB. Mdoeq pop€q oxupdTeEPO YO avTAapBd-
veTal €vag akpoatnig étav n otdlun €vraong aveéBelt: a) ora 90 dB; B) 100 dB;

ONON.WAKSO

6.

Mnxavikd KOpaTa, KUPa Kai EVEPYEIA, XAPOKTNPIOTIKA HEYEON TOUu KUPATOG

H andotaon twv onueiwv B kat ' Tou oxowiol mou maplotdvetal oty eikova 5.9 eivar 80 cm, evwd n
ouxvotnTa Tou TaAavtwvetal To xEpl eivat 5 Hz. Na umoloyicelg tnv taxutnta dddoong Tou KUHATOG
OTO OKOLVL.

e Mla Aekdvn Tou TePLEXEL vepd pixvelg otnv empdveld Tou pe TN Bonbela evdég otayovoueTpou 2
otaydveg vepoU To deutepdAemnto omndte oxnuatifovral kUpata vepoU. Metpdg tnv amndotacn HeTAEU
dUo dladoxikwv opéwv kal tTnv Bplokelg 10 cm. Na umoloyioelg tTnv mepiodo kat tnv Taxutnta Twv
KUMATWV.

‘Eva nadi pixvel 24 pKPEG METPOUAEG TO Aemtd ota fpepa vepd pag Aluvng. Mapatmnpel pa pndAa mou
Bpioketal oe andotaon 20 m and 1o onueio Tou pixvel TIg METPOUAEG Tnv omoia BALMeL va Kiveital Uote-
pa ard 10 s arnd Tn oTyur mou n TPWTtn Tétpa €rnece oto vepd. Na umoAoyioelg tnv mepiodo kat To
MAKOG KUUATOG TwV KUMATWV Tou dnuioupyoulvtal otny emepdvela g Alpvng.

2 Jla oelopkny ddvnon mnapdxbnkav eykdpola kupata mou dadidovrat pe taxutnta 5 km/s kat dlaprkn
kUpata mou dadidovtal pe Taxumrta 9 km/s. ‘Evaq oelopoypdpoq Bpioketar oe andotaon 400 km amd
v eotia Tou oelopou. Moo €id0og KUPATWY Kataypdpnke MPWTO amd TO CelopoYPdApo; Me mdon xpovi-
K] KaBuotépnon kataypdenke to deUTePO KUUQ;

‘Evag Yapdg mapartneel wa onuadolpa va avaduetal kat va Bubiletal oto vepd eEaitiag Twv KUUATWV
Tou TpokaAouvtal ard Tt dékeuon TaxunAoou okdeoug. Av n TaxUtnta dlddoong Twv KUPATWY oTo vepd
elval 2,5 m/s kat To koG kuuartog 7,5 m, méoeq gopég Ba maparneroel o Yapdg T onuadoupa va
avaduetal o xpoévo 1 min;

"Hxog
O Tdvvng akoUel Tov X0 pag Bpovtrig Hetd amd 10 s apou PBAEmel Vv aotparm). Av yvwpilelg 6Tt o

xog otov aépa dladidetal pe taxutnta 340 m/s, urnopeic va uroAoyioelg oe mola andéortaon and To
onueio mou Bpioketal o MNAvvNg eKINAWONKE N NAEKTPLKA EKKEVWON;

Yrniépnxol pe ouxvétnta 15 kHz umopolv va xpnoiuornomBouv yla TNV mapaywyn €KOVWV Twv opydvwv
TOU avBpwriivou owuatog. Av 1 taxutnta d1ddoong Tou fXou OTo oWpa pag eival 1,5 km/s mepimou
(6oo kat oto alatdvepo), TEoo eival To UKOG KUMATOG TWV UMEPHXWV OTO OWUA MAG;
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Mvwpilelg 6t n kaundva Tng ekkAnoiag mou Bpiloketal otnv mMAateia Tou Xxwplol gou xturd kdbe Kupla-
Kl akplBwg oTig 8 n wpa to Tpwi. To oritt Tou ¢ilou cou Bpioketal otnv MAateia, evw To SIKO GOU
aréxel 1.020 m and autr). EoU kat o ¢iAog cou Ba akoUOETe TOV NXO NG Kaumdvag tautdxpova; a)
2UpBouAeloou Tov Ttivaka 5.1 Kal UroAdyloe Tola wpea aKpPBWS 6a akoUoElg ToV X0 TNG Kaumdvag. B)
YMoAdyloe TO PAKOG KUPATOG TOU 1XOU av yvwpilelg Ot n ouxvdétntd tou eival 200 Hz.

‘Evag opelBdtng B€AeL va umoAoyioel To MAATOG ag Xapddpag He KATAKOPUPA TOoXWHATA aA\d dev dla-
B€tel petpotawia. Xtéketal oe €va onuelo kat pwvdlel mPog Ta Kataképupa Toxwuata. H nxw and to
éva Tolxwua akouyetal 2 s apdtou Gwvage kal and To deUTePO AKOUYETAL 2 S PETA TNV MPWTN NXW. Av
yvwpiZel dtL n TaxUtnta Tou fxou otov agpa eivar 340 m/s, mdco eival To MAATOG TNG XaPAdPaAg;

Q

Q

NEPIAHWH

Kuua dnuoupyeitar dtav éva péco dlatapdooetal amd tnv oopporiia kat evépyela dladidetal amd pia
TEPLOXT) TOU PECOU ae ANAN, Xwpig va petapepetat UAN.

Mnxavikd kUpata ovopddovial Ta KUPATA ToU HETAPEPOUV UNXAVIKY) EVEPYELQ KAl amartouv KAMoLo UECTO
yla ™ d1ddoor) Toug, Onwg agpag, vepd, okowi, eaatrplo.

Avdloya pe tov Tpdmo kivnong Twv cwpatidiwv Tou péocou Ta KUpata Slakpivovtal oe eykdpola kat dla-
UNKN. ZTa eyKdpola Ta owpatidia TaAaviwvovral Kdabeta mpog tn dle’buvon dlddoong Tou KUUATOG, EVW
ota dlaunkn MapdAnAa oe autr.

H evépyela mou peTapépetal and To KUUA TPOOPEPETAL and TNV Tnyr Tou KUPATOoq.

0 Meplodog (T) kat ouxvotnta () evdg pnxavikoU KUUATOG OvVoPAdeTal n nspi?éoq Kal n ouxvotnTa Twv

TOAQVTWOEWY TWV OWUATISIWV Tou péoou oTto omoio dladidetal To kupa: f= T
H taxutnta diddoong evdg KUUATog LooUTal Pe TO YIVOUEVO TOU UKOUG KUUATOG €T Tn ouxvotnra.

Ta daunkn pnxavikd Kiupata mou mapdyovial otov agpa amd Ti§ doVATES TwV CWUATWY ovoudlovtal
nXNTIkA kat dladidovtal oe OAa Ta p€oa: oteped, uypd, agpla. Aev dadidovral oto Kevo.

Ta nyntikd kUpata mou €xouv ouxvotnta 20 Hz €wg 20.000 Hz mpokaAolv to aiobnua tng akorg dotav
¢Bdcouv oto apti pag kat ovopddovral rixol. Hyntikd kupata pe ouxvotnta pikpdtepn twv 20 Hz ovo-
pacovtal umdnxol, evw pe peyaAutepn Twv 20.000 Hz umépnxot.

Ta UToKELPEVIKA XAPAKTNPLOTIKA Tou rxou eival To UYog mou kabopiletal and T ouxvotnta. H akou-
otétnTa mou  kKabopiletal and Vv evépyela mou GOAvel oto aPti pag otn povdada tou Xpdvou. H xpold
Tou KaBopiletal amnd TN HoP®Pr] TNG KUPATOUOPPNHG TOU TXOu.

BAZIKOI OPOI
Mnxaviké Kuua AkouoTdtTnTa “Yyog
Eykdpolo kupa Aldunkeg Kuua MAdTog
Mepiodog Zuxvotnrta Xpoid
Mnkog KUuatog Emgpavelakd kopa
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KEDAAAIO 6 : ®don kot 6iddocn Tou Qwtée
KEDAAAIO 7 : Avarhaon tou pwtdg
KEDAAAIO 8 : AvdBAaan Tou PwTeS
KE®AAAIOQ 9 : ®axol kot entika épyava
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KE®AAAIO 6

OY2H
KAl AIAAOZH TOY oQTO2

®Qz: ANO TH MYOOAOrIIA 2TH TEXNOAOTIA gotKn

8" kai loTopia
211§ puBoAoyieq Twv TePLoodTEPWY apXaiwv Aawv OTIG Oroieq

neplypdpetal n dnuoupyia Tou KOOUOU TO GWG KAl TO OKOTAdL
Bewpouvtal Baoikd cuoTatikd Twv cwPdTwy. To pwg cuvdEeTal e
v évvola Tou BeppoU, evw TO OKOTADL Pe TNV €vvola Tou Yuxpou.
2Tn ouyxpovn €noxr To ¢wg pag PBonbdel va mpayuatornou)-
ooupe eEALPETIKA AETTTEG XELPOUPYIKEG emepPdoelg, va xapdgoupe
orpayyeg, va UETPr)ooUNE UE akpiBela peydheg amootdoelg K.4.

6.1 > owg: épaon kai evépyeia

Eikéva 6.1
dweC ka1 opaon 1n dmoyn: OAa ta opatd avuikelueva ekmEUmouV owuatidla nou
@Bdvouv oto pdtt pag kat dieyeipouy To alobnua ™mg dpaong.
Ta udtia pag eivat n kupla nnyn nAnPogoplwv yia tov e&wrte-
PLKO KOouo. AMA nwg BAErouue; Ti evvoouue He TNV EKppaon
«pife wa pata»; Mninwg evvoolue Ot KATL ekmEumeTal amd Ta
udartia pag kat pe autd tov tpomo BAEnouue; Mati BAErmouue KaAu-
TENA TNV NUEPA Kat OxL TN vuxTa;
Avd Toug awwveqg urmp&av TMOAEG KAl SLAPOPETIKEG AVTINAYELG
yla T ox€omn Tou QwToq He TNV 6paom.

H gZéAIEn twv avTtANYEewWV yia thv 6pacn -

Opiopévol apxaiol ‘ENANveqg ¢adéoopol onwg o MNubaydpag, o
Anuokpitog Kat o APLOTOTEANG gpurjveuav Tnv 6pacn Bewpwvtag
OTL k&Be avTikeiyevo mou mapatnpoUue ekmEunel cwpatida. Ta
owpatidla autd elo€pyovtal oto pdtt pag kai dieyeipouv Tnv épa-
on (ekéva 6.1).

H mo diadedopévn duwg daroyn yia tnv épacn fHrav autr Tou
dlatunwbnke and toug EumedokAr), MAdTwva kat EukAeidn. Zup-
owva pe autr, dlakpivoupe éva avtikelpevo étav pelpa Qwtidg
(Belov Tup) eE€pxetal amd Ta pdTia pag Kat MEPTEL TIdvw OTO avTl-
Keievo (elkova 6.2).

Eikéva 6.2
: «Oelov mup» ekméuneTal and ta udra pag kat ETot

BAéroue.
MOAlg Tov 110 awwva p.X. o ApaBag aotpovéuog ANxdlev €del-
Ee OTL N MpwT daroyn eival mo kovtd otnv npaypatikétnTa. loxu-

Mmopeis va oneplelc €va emyelionuo. Le To
plotnke &1L, av and Ta udria pag eEepxoétav pelpa pwtog, Tote

0mol0 VO AVTLXQOUVOELS TNV TTOQATAV® GIToYn;
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Eikéva 6.3

BAémoupe ™ oehivn yiati gwriletat ané tov k. H oehijvn
elvar eTepbpwro owWya.

Av m oghjvn ftav avtépmto odua, Ba elyaue
duapndg mavoénvo. Mmopelc va arttohoynqoelg
TV TOQUTAV® TEATO.ON;

Eikéva 6.4
Zuyypovn avriAngn yia Tnv dpaor).
(a) H Aduna exméuret Otkd ™G Pwe: elvat autépwto owua. (B)
To PiBAo puriletat and ™ Aduna: eivat erepdpwto owua. (y)
BAémoupe ™ Aduma yiati oto pdt pag pedvel pwg mou ekmeé-
uretat aneuBelaq and autr. BAEmoue to BBAio yiati oto udt
uag pBdvel ewq g Adunag mou emavekmEuneTal and auto.

T 3
L

&

Eikdva 6.5
To aktvduetpo elvar ouakeurj mou anoteAefrat and pa yudwn
PLaAn kat évav katakdpupo déova yupw amd Ttov omoio umo-
poUV va mepLOTpéPOVTaL Ta MTepUya. Amo T0 E0WTEPKS TG QId-
Ang éxet agaipebel oxeddv 6Aog 0 agpag €tol Wote Ta mrepU-
yla Kwolvtat eukoAdtepa.
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Ba ritav duvatd va dlakpivoupe OAa Ta aviikelpeva katr oe and-
AUTO OKOTAdL.

SUYXPOVEC QVTIARYEIC yIa Thv Opaon

MNa va dwakpivoupe €va aviikeluevo, dev eival ApKeTO va €XOULE
Ta pdrtia pag avolytd. Mpénel Tautdypova To AVIIKE(UEVO va PwTi-
Cetal. 'Etol BAEmoupe katd  ddpkela g nuépag enedn undp-
XEL TO GWG TOoUu NAoU, ev) dev PBAEMOUNE OTO OKOTAdL TO omolo
elvalt n avurntap€ia pwtdg. Ta avrikeipeva ta BAENoupe eite eneldn
Ta B eival pwtelvég TNy€g, dnAadn EKMEUMOUV PwG, Kal Ta OVo-
péloupe autépwTa (elkéva 6.4q), eite emeldr] pwtiovral and AAeg
PWTEVEG TINYEQ Kal Ta ovoudloupe eTePOPWTA (eldva 6.3). ‘Eva
ETEPOPWTO AVTIKE(NEVO emaveknéUmel Tpog k&Be katelbuvon €va
MEPOG TOU GWTOG TIou POdvel 0’ autd (elkdva 6.4PB).

Otav pwg mou mpoépxetal and €va avrikeipevo eloéNbel ota
pdatia pag dleyeipel ta ommikd kUtrapa. H diéyepon autr peta-
BlBAletal otov eyképalo o omoiog emneEepydletal KATAAMNAQ TO
Onfpa Kat BAEMOULE.

Owe Kal evEpyela
TO QWG UETAPEPEI EVEPYEIQ

H evépyela Tou PETAPEPEL TO QWG OVOUAZETAL PWTEIVH EVEpP-
yela n oroia arotelel €dkn meplmTwon Tng evépyelag AaKTvo-
BoAiag. ‘Etol n owtewvy evépyela Onwg KABe HOPPr| eVEPYELAG
elval duvatdv va petaoynuatiotel oe AANEG HOPPEG.

Onwg edape kat ot dddoon g Bepudmrag Ue akTivoBoAia,
N QWTeWV evEPyeEla HETAPEPETAL e TA PWTOVIA. Kdbe ¢wTtdvio
HeTapEpel pia kaboplopévn nmoodtnta evépyelag. Pwtdvia mou avtl-
ogtoxolv 0g WG TPACIVOU XPWHATOG €xouv OAa akpBwg tnv dla
evépyela. To {dlo oupBaivel kal pe Ta GWTéVIA TIOU AVTIOTOLXOUV
0e QWG KOKKIVOU XpWHATOG. Ta ¢wTdévia OUwG ToU KOKKIVOU XPw-
patog €Xouv UIKPATEEN evépyela amd Ta GwTtovia Tou TPAcLvou.

METAaoXnUATIONOI TNC PWTEIVIC EVEPYEINC
To dw¢ npokansi OEpuavon
larti drav éva avtikeiuevo Qwtiletal Bepuaiveral;

‘Otav anoppopuvtal pwtévia and Toug doukoug Aiboug evdg
owpatog, yla napddetypa dropa 1 popla, Téte auEdvetat n Kvn-
TIK] TOUG evépyela Pe amotéAeopa va au&dvetal n Beppokpacia
TOU OWMPATOG. Z€ AUTN TNV TEPITTWON N PWTEWVY] EVEPYEID UETA-
oxnuartiletar og Bepuikr}. ZToug nAlakoug Beppooipwveg a&lomol-
olpe TNV evépyela Tou nAlakoU wTog yia va Beppudvoupe to vepo.

To Pwc¢ npokansi Kivhon

‘Otav ekB€ooupe éva aKTIVOUETPO OTO NAAKO QWG 1) OTO QWG
evoq eruTpanédlou PwTLOTIKOU, TOTE Ta TTePUYLd TOU TIEPLOTPEPO-
vTal (eikéva 6.5). H evépyela Twv GwTOViwV TIOU TIPOOCTIITTOUV OTO
OAKTIVOUETPO LETATPEMETAL OE KIVNTIKY EVEQYELA TWV TITEPUYIWV Tou.

To QwC NMPOKAAEI XNUIKEG AVTIGPAOEIG.
Ao roU mpPoEPXETAL 1 EVEPYELQ TWV TPOPWY;

Ta npdowva pEpn TwV QUTWV armoppopouv oplouéva amd Ta
PwTtévia Tou TPogpxovTtal arnd Tov NAo. H evépyela autwv Twv
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PwToviwv TPOKAAEl XNUIKY avTidpaomn mou ovopdletal pwToouv-
Beomn. Katd ™ ¢wtoolvBeon mapdyeral (A YNk €vwon Tou
ovoudZetal YAukOln (eidog Caxapng). Me 1 ¢QwTtoouvbeon n
PWTELV] EVEPYELA UETATPEMETAL O XNULIKY TIOU arnoBbnkeUeTal ot
YAUKOZN (BpemTIKEG ouaieq TWV QUTWV).

To dw¢ NPoKaAEi NAEKTPIKO PEUMA

Eidape oto kepdAhalo Tou nAekTplopoU 6Tt Ta pwToRoATAlKA oTOoL-
xela elval ouokeugq Mou PeTaoXnUATiCouv T PWTEV EVEPYELQ O€
NAEKTPIKY). ZTOUG UTIOAOYLOTEG TOEMNG, OTA NAIAKA autokivnta aA\d
Kal 0g JlaoTNUKA oxAaTa UttdpxXouv GwToROATdIKA oTolxela ota
omola N PWTELVH eVEPYELQ UETATPEMETAL O NAEKTPIKY.

To dw¢ npokaAsi tnv opaon

‘Otav ¢pBdoel ota pdtia Yag ¢wg TPOKAAOUVTAL XNMIKEG avTidpd-
oelg ota OrTIKA KUTTAPA Kal TEAKA N QWTEIVY| EVEPYELQ ETATPETE-
TAL O XNMIKY KAl 0T OUVEXELA O NAEKTPLKY). TO NAEKTPIKS oMU TIoU
MaPAyeTal UETAPEPETAL UECW TOU OMTIKOU VEUPOU OTO QVTIOTOLXO
KEVTPO TOU eykePAAOU Kal dnuoupyeital To alobnua g épaong.

DWTEIVEC NNYEC

dwrteivi Ty ovopdZeTal €éva owpa 1) Yld CUCKEUN] TIOU EKTTE-
MIel @wg. Ze KABe QwTelvr) TMyn KAmola Jop®r) evépyelag HeTa-
TPEMETAL 08 PWTELVY]. ZTOV AVAUUEVO NAEKTPIKO AQUITIHPA N nAe-
KTPLKA €VEPYELQ UETATPETETAL O BEPUIKY] KAl PWTELVY] EVEPYELQ.
210 avappévo Kepl n XnMIKY evépyela Tng ouciag mou kalyetat
peTaTpéneTal emiong o BepUK KAl QwTEV] evEpyeld.

H kUpla iy} ewtewviig evépyelag yia tn ' eivat o ‘HAlog. Zto
eowTePIKO Tou ‘HAlou mpaypatorololvtal TIUPNVIKEG avTidPdoelg
(elkéva 6.7). 'Eva PEPOG TNG TUPNVIKNG eVEPYELAG TIOU eAeuBe-
PWVETAL KATA TIG TIUPNVIKEG AVTIOPACELS PETATPETETAL O PWTEL-
Vi evépyela. H pwtevr} evépyela HETAPEPETAL UE TA PWTOVLA TIOU
ekméurovtatl and tov Ao oto ddompua. ‘Eva moAU ukpd pépog
autng Tng evépyelag ¢Bdvel oy erpdvela g M.

Yridpxouv QUOIKEG PWTELVEG TINYEG Onwg o ‘HAlog kal Ta urmoé-
Aowra dotpa. YMAPXouv emiong TEXVNTEG QWTEIVEG TINYEG TOU
éxouv kataokeuaote( and Tov AvOPWIIO Yld VA EKTEUMOUV QWG
orwg n QAdya evédg keploU 1 TO TUPAKTWHEVO oUppa evog
Aauripa. Yridpxouv Beppéq pwTelvég mny€g, dnhadn cwuata
ToU eKMéUMouv Pwe Adyw TG UWNAAG Beppokpaaiag Toug, Onwg
0 NA\og, o aépag (pAdya keplol, omvbrjpag, aoTparr) ) To Upa-
KTWHEVO Vhua evég Aaummrpa. TG OeplUEq PWTEWVEG TIMYEG Ol
dopikol Toug AiBot Kivouvtal TIOAU €vtova, ouykpouovtal UeTagU
TOUG Me TEAIKO amoTEAEOUA HEPOG TNG KIVNTIKAG TOUG EVEPYELAG
vVa UETATPETETAL O QWTEWVH EVEPYELQ.

‘Eva owpa Opwg eivatl duvatdv va ekmeéUnel pwg akdua Kal oe
Beppokpacia mepiBaNovtog. Autd cupBaivel otnv 08évn g TnAe-
épaong, oToug CWANVEG PWTEWVWV dlapnuicewv kat ot AAumeg
PBoplopol. Térola owpata ovoudlovial PuxpEG PWTEIVEG TINYEG.

olkn
kai Xnupeia kai Biohoyia )

e

Eikéva 6.6
Auté 0 wkedvio Ydpt exnéunel ws and ddpopa dpyava Tou
oWuatoeg Tou.

[MoMd eidn éupiwv opyaviauwv mou ouv 0Toug wkeavous 1j atnv
&nod exnéumouv pws. To pawduevo autd Aéyetal BIoPWTIONAS.
Oplopéva and 1@ KUTI@PQ QUTWY TWV OPYQVIOUWV MEPIEXOUV
Udpia ta onola avtdpouv e 10 0&uydvo. Ta udpla Twv mpoid-
viwv mou mapdyovtal mepEXOUV LEYAAeq mooGTNTEG evépyelag
v onola ekEUNOUY e Lop@n pwroviwy. Etat n xnuwky evép-
yela petaoynuartiCetat g Qwiewn.

Avaliitoe minpogoieg Yy BaldooLovg %o
XEQOQIOVG O0QYOVIOUOUS TTOV  EXTEWTOUV  QWG.
Kartaorevoaoe €vo pmtoyeapund dAMIToup.

Eixdva 6.7
Evépyela amé Ttov iAo
Jtov muprva tou rAou yivovtat mupnvikéq aviidpdoelg Le Tiq
oroleq mupnVIKI evépyela peTatpénetal kuplws oe Beputkn. H
Bepptkn) eVEpYela UETAPEPETAL Ue PEUUATA OTNV EmPAvEl Kal
uetatpénetal oe evépyela aktvoPoAiag oty pwtéopaipa arm’
omou ekméumeTal 0t0 dldotnua. Ze a mupnviky avtidpaon
napdyetar éva ekatoupuplo Popés mepLoodTepn evépyela am’
oon oe pa nuwky avtidpaon kavong ulkou fong ualag.
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Eixdva 6.8
Medlo epapuoyns Aéilep: (a) deikteq Aéilep, (B) dtatpnon wetdMawvy, (y) kor updouaros, (8) latpwr

Ektdg amnd Tig ouvnBelg TmyEg ewTtog undpxel eniong kat n rnyn Aéiwlep (laser). H pwtelvr) mnyn AéIlep EKMEUTEL OUY-
XPOVWG pwtévia TG Blag evépyelag mpog v dla kateubuvon. H ewtelvry d€ouN TOU eKMEUTETAL HE AUTO Tov TPO-
o elvat TMOAU oxupn kat ermAgov dlatnpeltat Aemtr) oe TOAU peydAn andotaon and tnv mnynd. M mmyn Aéwlep
peTaoynuatifel MOAU HIKPO HEPOG TNG NAEKTPLKAG EVEPYELAG TIOU TNG TPOCPEPETAL O PWTELV.

2ipepa to Tedio epappoyng Tou Aélep eival TIOAU peydAho kat dlapkwg dSleupuvetal. H d€oun Aéllep xpnolporolel-
Tal OTIG TNAEMIKOWWVIEG, TN SATPNON TWV HETANWY Kal TNV T™EN SUOTNKTWV UAIKWV. Emedn) n déoun napauével eubu-
YPOUUN o€ TIOAU peydAn amndotaor, XenowlomnoleTal and toug pnxavikoug otn Xdpa&n dpduwv —O0nwg ouvéRn otnv
KATaokeun g onpayyag g Mdayxng— kabwg emiong kat ard Toug TOToYPAPpoug yla TNV akplpr) pétpnon anootd-
oewv. TENOG emeldr] TPOKAAE! eEAIPETIKA eVTOTIONEVEG HETABOAEG XPNOLUOTOLETAL OE AEMTEQ XELPOUPYIKEG eTMEPPBATELG,
énwg oTo WATL, 1} oav paxaipt ou kOReL ypriyopa Kal pe akpiBela Ta updopara oe epyooTdola KATAOKEUNG POoUXwv

(elkéva 6.8).

Eikéva 6.9

KaBwg 10 @ws diépxetal uéoa and nukvd ouwega axnuarico-

vIaL Aemréq déoues pwcs.

Eixova 6.10

Kabwg 0 pwg Stépxetat Léoa amo m oxLoun me 0popis oxn-

uarilet eubUypauueq SETUES.
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6.2 > AiGdoon Tou PWTOG

Eveuypauun 8idéoon tou pwtoc

Mowa mopeia akoAoubel 10 pwg katd t diddoorn tou;

Otav 10 Qwg dladidetal avdueoa and mukvd olvvepa dnt-
oupyouvtal euBuypauueg d€oueg PWTOG (elkdva 6.9). AemTég
eublypaupeg déopeg QwTtog dnuioupyouvtal étav autd dSlEpxe-
Tal and AemTEQ OXIOUEQ 1] OTEQ, OMWG AUTEG TIOU dnploupyouvTal
OTIG OPOPEG OKOTEWVWY omnAailwv (eikdva 6.10).

MriopoUpe va OnpIoUPYrooupe Hla TIOAU Aertdtepn O€ouN
PWTOG av oe TPOROAEA TOTIOBETACOUUE SIAPPAYHA E HUIKPY) OXL-
ou (ewdva 6.11).

Mia oAU Aemttr|) S€oUn GWTOG TNV TAPLOTAVOUNE HE Mia eubela
YPQUWUY] TIou TNV ovoudloupe akTiva gpwTog (eikdva 6.11). Tig akTi-
VEG QUTEQ TIG XPnoloroloUpe yia va oxedldloupe tnv nopeia dd-
dooNng Tou QWTOG. XPNOLOTIOWVTAG TO HMOVIEAD TWV PUWTEVWOV
QKTiVwV UMopoUpe va MeplypAPoue Ta PaVOUEVA TNG OTTTIKNG e
™ Bonbela ™G yewuetpiag. M’ autd n PeAETn Tou QWTOG ToU
Baoifetal oTo Mapandvw HOVTEAO OVOUAZETAL YEWHETPIKN OTITIKH.

2ta napandvw mapadelypata eidape otL To Qwg dladidetat
eublypappa péoa otov agpa o omoiog €xel TG (Dleq 1BIdTNTEQ
(tnv da rukvéTnTa, TNV dla Beppokpacia k.Am.) oe 6Aa Ta onueia
Tou. KdBe UNIKG pETo Tou €xel oe OAa Ta onueia tou TG (Oleg
1016tTNTEG ovopdleTal opoyevég UNIKG péoo. Mevikd péoa oe KAbe
OHOYEVEG UAIKO TO Qwg S1adideTal eubuypappa.
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Mou é1adidetal to Pwe

BA€roupe avtikeipeva akdpa kat otav mapeuBAMeTal agpag,
vepd 1) YUOAl avdpeoa oe autd kal ota pdrtia pag. Qotdéco dev
dlakpivoupe avtikelpeva miow amd toixoug 1§ EUAveg mdpteg. To
pwg dadidetal péoa and oplopeva owpata. Ta ocwuata péca
ota omnoia dadidetal To pwg Ta ovoudloupe diagavh (eikdéva
6.12a). AvtiB€Twg Ta owpata péoa amnd ta omnoia dev dadidetal
TO Pwg Ta ovoudloupe adiagavi (sikéva 6.12y). Yidpyxouv owua-
TQ, TLX. TO YOAAKTOXpwHO TZAWL, miow ard ta omoia dev dlakpi-
voupe KaBapd ta avtikelpeva. Autd Ta owpata Ta ovopdloupe
nuidiagavry (eikéva 6.12B).

ﬁlumqvég | 'll-llﬁluq;u.,fgl

I N |
@ M@ N

Eivar dpaye amapaitnto va undpxet UAKO ugéoo yia va dtado-
Bel 0 QPwg;

(v)

Z€poupe OTL TO NAAKS Pwg POAvel 0N yn, av Kal onwg yvw-
piCoupe o MePLOOOTEPOG XWPOG METAEU TOU MALOU Kal TOou TAQ-
VATN Mag elval kevdg. Zuumnepaivoupe Aomdv OtL To pwg di1adi-
deTal OTO KEevo.

dwToVIa KAl d16800n TOU PWTOC

lNati undpxouv dapavr kat adapavr owuata;

MNvwpiCoupe OTL TO QWG eival evépyela TOU UETAPEPETAL ATIO
Pwtovia. Otav To PWG TPOOTIECEL 0 KATOLO OWHA, TA PWTOVIA
AaMnAemidpolv e Ta Atopa Tou UAIKOU amd To omoio amotelel-
TalL To owpa. Zta dagavr) UNKA ta dtoua anoppodolv Ta QwTto-
VIO KAl 0T OUVEXELQ ETIAVEKTIEUMOUV GWTOVIA TIoU €XOUV TNV (Bla
EVEPYELA HE TA APXIKA. ZTa adlapavr] UAIKA N evEPYELA TWV PWTO-
viwv petaoynuatietal oe KNTIKA evépyela Twv ATtOPwv 1 Twv
popiwv Tou UAKoU, dnAadn €xoupe au&non tng Oepuikig evép-
YEIOG TOU OWHATOG Kal TEMKA WIKPY, au&nomn g Oepuokpaciag
Toug. Ta p€raMa eivar adlagavr). ‘Otav TPooTeoel pwg O’ €va
METAANO, Ta pwTéVIa ouvrBwg cuyKpouovTal e Ta eAeUBepa nAe-
KTPOVIa Tou PETANOU Kal emoTtpépouy. M autd ta pétalia eivat
oTiAnvd (Adurouv) (eikdva 6.13).

ZKIO

Je XWpeg pe peydAn nAlogdvela, énwg n EAAGda, cuxvd ava-
{ntoupe Kdmola «OKld» yla va «MPOoC0TATEUTOUNE and TIG AKTIVEG»
Tou 1Alou.

Méte kat nweg oxnuatiCetat n okid;

2KI4 oxnuatiCouv ta adlagavr) owparta otav autd ewrtifovral
ard ua eutevr) mnyr). H okid evég owpaTtog oxnuariferal oTig

Eikéva 6.11
To povrého TG yewETPIKIG OMTIKIG
Ot Aerttéq déopeq QwTOS maploTavovtal [e EUBEleS YOQMUES.

{ Eixdva 6.12
(@) To pwg dwadidetat péoa and dapavy ukikd: Ta aviikelueva
elvar mrjpwg opatd. (B) To pwg dladidetar pepikd péoa and
nudtagavr) vAikd: ta avtikelueva dev dtakplvovtal kaBapd. (y)
To puwg e dladidetal uéoa and adlagavry VAKA: Ta avikele-
va dev elvat opatd.

Eikéva 6.13
Ta pétala Adumouv.

UTTEpUBE
UTTEpIWET S

Eixova 6.14

H yiwn atudopatpa eivat adlagavic oty uneplwdn aktvoBo-
Aa kat dlagavi¢ oto 0paté Pws.
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QWTEVR -
myn

e

Eikéva 6.15
H énuioupyia kai To péyefog TG oKIdg
To euBuypapuo Turua Al eivat mapdMnho e o AT, Suupwva

e 10 Bewpnua tou Oahi oxUet A,F, :%. Mnhadn ta peyé-
6n ™¢ OKIGS KAl TOU QVTIKEWEVOU OUVdEovTal e TIG armooTd-
08§ an0 T PWTEWN TNYN TOU QVIIKEWEVOU Kat TG empdvelas

omv onola oxnuariletat n okid.

Eikdva 6.16
H dnutoupyia g napaokids. H napaockid dnutoupyeitat otav n
mmyn Oev elvat onueakn.

Eikéva 6.17 )
Zynuartikn avarapdotaon me nAakig ékAewng.
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EPIOXEG €KEIVEG OMOU dev POAVOUV Ol AKTIVEG TTOU TIPOEPYO-
vTal amé Tn QwTeIviy TNy, yiati oTnv mopeia Toug mapepPAA-
AeTal To adiapavég owpa. To ewg dev «oTP(Bel» and TIq YWVIEG
Tou adlapavolqg owparog. H dnpioupyia Tng okidg eivar amo-
TéEAEOHa TNG €uBUYpappng d1ddoong Tou PWTOG. H okid dnpi-
oupyeltat and v ENewn ewtdg, alAd yla Tn dnuoupyia ™g
elval avaykaia n Unap&n ewtdg Kat To adlapavég cwpa.

ZKIEC yUPW HOC

Av mapatnpPnoeLg TPOOEKTIKA TI§ OKIEG TIoU oxnuatifovral yupw
oou, BAEnelg OtL kdmoleg amd autég €xouv capny dpla. TETolEq
elval ol OKIEG Tou oxnuatiovral and PWTEVEG TINYEG MIKPWVY dla-
otdoewv (.X. MPOROAEAG) mou BplokovTal KOVIA OTO OWHa 1 and
QWTEWVEG TNYEG Meydhwv dlaotdoewv Tou Bpiokovtal TOAU
Makpld, énwg o NAog (elkdva 6.15). Ze auTéG TIG TEPLUTTWOELS N
Qwtelvn ™My Bewpeitat o1l elval éva onueio kat ovopddetal
OnNUEIaKN.

Ot neploodtepeq OUWG OKIEG dev €Xouv oapn Opla. 2TO KEVIPL-
KO TUAMA TNG OKIAG UTIAPXEL OUVNOWG A OKOTELVY TIEPLOXT] TIOU
elval n kupiwg okid, evw yYUpw and Tnv KUpiwg oKLA UTIAPXEL Hia
neplox mou QwTileTal ev pépel kal ovoudleTal mapackKid. Ztnv
neploxn} ™S Kupilwg okldg dev eBAvel Kapia amnd TG PWTEWVESG AKTI-
VEG TIOU TIPOEPXOVTAL and TN QWTELVY TNy, EVW OTn Teploxr Qg
napaockldg ¢Odvouv pévo oplouéveg amd TIG PWTEWVEG aKTiveg,
evw oL undlolreq anokdmrovtal and To owpa (ewdva 6.16).

ZKIEC oupaVviwVv CwUATWV

H ' kat n ZeAfjvn énwg éAa Ta adlapavr cwuata, étav ewti-
Covtal dnuoupyouv okid. dawvdpeva tou ogeilovral atn dnpt-
oupyla TG okldg TG oeAvng Kat Tng 'gq eival ot ekAeiyelg Tou
HAlou kat g ZeArvng.

‘EkAsIYn HAiou

‘Eva evTunwolakd anoTéAEoUa TOU OXNUATIOMoU NG OKLAG TNG
2e\vng ekdnAwvetal dtav n ZeArvn Bpebel otnv meploxn peta-
&U g Mg kat Tou HAlou (eikéva 6.17). Téte n OKld NG ZeAn-
vng oxnuatifetal mdvw otnv empadvela Tng Mg kaw guppaivel pa
€khewpn HAlou. To @awduevo autd mpokahouoe O€0G OTOUG
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avBpwroug Twv maladtepwy enoxwv. O mapatnentig mou Rpi-
OKETAL OTNV TEPLOXN TNG KUPLag okldg BAEMeL va KAAUTTTETAL OG-
KANPOog 0 NALaKOg diokog (eikdva 6.18). Mpdkettal yia oNKr| EKAEL-
¢n.

Ot kdtokol Tng Mg mou Bpiokovtal otnv meploxn g mapa-
oKldg avtilauBdvovtal pia peplkry ékAewdn. To nAlakd ewg yive-
TaL mo apudpd, evw eival duvatd va mapatnperoel Kaveiq areu-
Belag éva Turua tou nAakou diokou.

®OA0oEIC KOl EKASIYN EZEARVNG

H ZeArvn mepwpepetal yUpw and Tn ' kat o ‘HAlog ¢wrilel Ewdva 6.18 )

OUVEXWG TN HIOT| ETUPAVELD TNG. Qwroypagia Tou NAIaKoU oTEUUATOS 6w autd Eywe 0patd katd

H edva g ZeNfvng v omoia PAEMEl évac MapaTtnENTAS mv oAkn Ekhewyn tou HAlou otig 11/8/1999 ato lpdv.
and ™ ' petaBdAetal avdloya pe ™ 6éon ™G ZeAnvng oe
oxéon pe ™ I'm kat Tov ‘HAo (ekéva 6.19). Otav n I Bpi-
OKeTaAl PETAEU ZeArjvng kat HAlou BAEmoupe OAn T QWTIOPEVN
neplox] NG ZeAvng: 1oTe €xoupe mavoéAnvo (Béon 3). Otav
n Zehjvn Bpioketal peta&u Mg kat HAlou éxel otpauuévn n
oKotelvry TAeupd NG mpog T I, omdte dev eival opatry amd
™ ': 1d1e éxoupe TN véa Zehnvn (B€on 1). O pdoelg Tng ZeAn-
vng enavahappdvovtal oe kKdbe mepipopd TG yupw and ™ I,
n oroia diapkel 29,5 nuépeg nepinou (oeANVIOKOG KUKAOG) (EIKO-

va 6.20). Eikova 6.19
. , , i i i Ot pdoelg g Zehjng onwg Ba g PAémae av uropouoaue
To eninedo oto omoio Bpiokeral n TPOXIA TNG MG YUPW ANd g Boehodue oto Sidomnua.

Tov 'HAo eivar dagpopeTikd amd 1o eninedo oto omoio Bpi-
oKeTal N TPOXIA TNG ZeAvng yupw amd n I'n (ekdva 6.19).
AuTO €xel wg amotéleopua, otav n ZeAnvn Bpioketal oTig BEoeLg
1 kat 3 (véa ZeArjvn kat mavo€Anvog), ZeAnvn, ' kat ‘HAlog
va un Bpiokovtal ndvra oty dwa eubeia. Ztnv nepintwon mou
Katd tnv mavoéAnvo n Xehnvn Bpebel otnv eubeia Mg-HAlou
TéTe Ba Bpebel otn okld ™g Mg. Tote n Zehrjvn dev eival
opat) and ™ ' Kal €xoupe OAIKY EKAelPn ZeArvng (elkdva
6.21).

AvtiBeta dtav katd Tn @don g véag Zehvng autr Bpebel
omv eubela g-HAlou, téte N okKl& ™G ZeAjvng oxnuatifetal
omv em@dvela ™G Mg Kat ekdnAwvetal oAkr ékAewpn HAlou
(eidva 6.17).

- Eikéva 6.20
'H Al o pm—— OKIQ Ot pdoeg g Zehjvng onwg 1 BAEmouue and tm M.
g = o
W PN
ke 'J‘- - ‘_?:_
{ Eixéva 6.21

Synuaukn avanapdotaon me ékhewng SeArvng.
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oT0 KEVD 300.000 kmis

aTo Siapdvr) 125000 kimia

Eikdva 6.22

H tayumnra dddoong tou pwtdg eivat dagopetiky o didgpopa

Slapavi UAkd. 2To Kevo elvat n peyaAUteon.
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Evw wa €khewyn Zehnvng eival opatr) and OAoug Toug Katoi-
Koug evog nuogpaipiou g g mou €xouv BE€Raia vixta, pa
€khewyn HAlou eival opatr} and katoikoug plag oAU WKPNAG TepLo-
XNg ™G Mg.

Taxutnta 810600N¢ ToU PwToC

e Ml Katalyida BAémelg mpwta TNV actpar) kal petd and
Aiyo akoug tn Bpovtr. ®aivetal 6Tt To wg POAvel oe oéva oxe-
d6v auéowg, evwd 0 1Xxo¢ Me Kdrmola kabuotépnon. Mmnopeig va
ouurnepdvelg OtL To wg dladidetal oAU ypnyopdtepa and tov
nxo. Mpdyuatt, apxikd and AoOTPOVOUIKEG mapatneEroelg, mpog-
Kupe OTL TO QWG TOU EKTEUMOUV TA oupdvia cwpata dev ¢pod-
vel akaptaia otn m. ZTn ouvéxela oL EMIOTMOVEG HE aKPLBEIQ
eniyeleq petprioelg dlariotwoav OtL p€oca oto kevd Kal katd
TMPOCEyylon atov agpa to pwg dadidetal pe tayxutnra 300.000
km/s.

ldoo ueydAn eivat n taxutnra tou @wtog; Kat' apxnv eival
nepinou 1.000.000 popeqg peyaAutepn amd tnv taxutnTa oid-
doong Tou fxou otov agpa. ‘Eva autokivnto KivoUuevo guve-
XwWqg pe 170 km/h Ba xpewaldtav ywa va diavioel Tnv and-
otaon Ing-HAlou mepinou 100 xpdvia. To ¢wg diaviel Tnv
{dla andéotaon oe 8 Aentd nepinou. Tnv andotaon Mg-Zehn-
vng TN dlavuel nepinou oe 1 deutepdAiento. To pwg dev dla-
didetal pe tnv (dla Taxutnta oe OAa ta dagavy UAKA. Me
™ MeyaAUtepn taxumnta dwadidetal oto kevd 1 Ttov aépa
(elkéva 6.22).

‘Etol mpokurtel 6Tt n taxutnta diddoong Tou PwTtdég OTO yua-
A elvat 200.000 km/s. ZInv elkdva 6.22 ¢aivovral oxnuatikd ot
TaxUutnNTeg Tou PWTOG o dlApopa UNKA.

H taximta tou ¢wtdg oto Kevd elval n peyalltepn taxutnta
nou propel va nmapatnenBei otov kéopo. Eivar peyaAltepn amd
Tnv TaxUtnTa Tou Kive(tal omolodrnote owpa 1 dadidetal orol-
odnnote KUpa. AkOun kat To TaxUtepo dlaotnuoémiolo Kiveltal
oAU mo apyd amnd Tto Pwg.

Xpnoworowwvtag tnv tepdotia taxutnta diddoong Tou pwtog
€XOUME emvonoel Wa povAada HETPNONG AOTPIKWY AnMooTACEWV.
MNa nmapddeypa, 10 pwg xpeldletal nepinou T€ooepa xpovia ya
va ¢Bdoel otn ' and Tov actépa A tou Kevtadpou (Tov TAn-
OlE0TEPO Og pag aotépa Tou eival mapdéuolog pe Tov ‘HA). Adue,
Aowmdv, 61t o aotépag A Ttou Kevralpou améxel téooepa €1n
PWTOG and eudg.

‘ETogq @wToq eival n améoracn mou diaviel TO pwg o €va
£10G.
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4 kai Aotpovopia kai Ma@npartikd

e————— ——

‘Eva aoTépi yevviETal

Ou urnepkawvopavelg aotépeqg (super nova) eival aotépla Tou ekprjyvuvtal Ot
MOOGTNTEG TNG EVEPYELAG TIOU EKMEMMOUV KATd TNV €Kpnén Toug elval TepdoTieg.
‘Eva peydho pEpog TnG mapandvw evépyelag eival QwTeLvr).

H owtelvdtnta Twv mapandve aotépwv elval Katd JloekaTouplpla GopEg
peyaAutepn amnd autr evég ouvnblopévou aoteplou. ' autd to Adyo kdmol-
oL and TOUG UTEPKAVOPAVEIG AOTEPEG YIvovTal yid MKPO XPOViKG dldoTnua
opartol pe yupvé pdtt mapdio mou Bpiokovtal moAU pakpld. Ot teheutaiot duo
unepKawvopaveig mou naparnerénkav and tn M pe yupvd pdr ftav to 1604
Kat To 1987. Ztn dmhavr) pwtoypagia deiXveTal 0 VUXTEPIVOG oupavog Tpv
Kal HETA TNV mapatripnon Tou urepkawvogavouqg. H andotaon tou mnapand-
vw aoteplou and tn yn eivat 169.000 €N pwtdg. MNa va katahdfoupe nMdéoo
Hakpld eivat To aotépl and Tt M PETATPEMOUNE TNV Tapandvw andotaon o PETPA.

To Ta&idL Tou Pwtdg and 1o aotépl otn M dapkel xpovikd didompua t=170.000 €m 1

350 24h 3.600s
évgkfplwnf:o' [ M t=533-10%s

t = 169.000 x|

H amdotaon mou diavlel sivat: Ax=c-t=3-10° g-5,33~10‘23z1,6~102‘ m

Mrmopels va ouyrQIVELS TV TUQOTAVM OTGOTAON: O) UE T OLAUETQO TOU NMaxoy Wog
ovotjpatog; B) we ) dudueTpo tTov yohaEla pog;

MrtoQels VO OUUTEQAVELS AV O TTAQOTAV®™ VTEQROVOPAVIGS €lvanl 0t0 YohaElo nag;

H apxn tou AGXIOTOU XPOVOoU

Mropouue va epunvedoouue yati To pws dtadidetal eubuypauua
uéoa oe éva ouUoyevéG uéoo;

To 1650 o NdA\og padnuatikdg MEp vre depud (Fermat) (1601-
1665) mpdtelve €vav anid TPOMO Ue TOV Omoio PMopoUpe va TiPo-
BAEmoupe TNV mopeia dlddoong Tou PwTtog ot KABe mepmTwWON.
O ®epud datunwoe TV €EhG TEOTAON: OTAV TO QWG d1adide-
Tal and éva onpeio oe éva AAAo akoAouBei TNV mopeia yia TV
omoia amaiteitar o eAdyioTog Xpovog.

H npdtaon autd ovopdletal apxr Tou eAdxiotou Xpdvou 1§ apxn
Tou depud. Otav évagq odnyodqg Bidletal va mdel oe KATOLO TPo-
opopd dev emA€yel TN JLAdPOUNA HE TO MIKPOTEPO MNAKOG GAANAG
ekeivn otnv omola propel va kwnbel pe ™ peyaAltepn Taxutn-
Ta anogelyovtag TO CUVWOTIONS, TNV KaKr} Katdotaon Tou 0do- \\omﬁ i
OTPWHATOG KA. Me Tapduolo TPOTIO CUUMEPIPEPETAL KAl TO PWG. ©_kau REGHERAIS
O xpdvog mou anartteiral ya va dadobei and éva onuelo oe éva
&\\o eEaptdral Téoo and 1o uKog Tng dladpourig 600 Kal and
v TaxUutnta pe tnv omola diadidetal.

2e éva opoyeveég UAKS To ¢wg dadidetal pe otabepr) Taxutn-
Ta. Xe aut) v mepimtwon n dadpopur) Tou anatel Tov eAdxi-
OTo XPOvo eival autr] pe 1o eAdxloto urkog, dnAadr n eubu-
YPAuUUn (eikdva. 6.23). Qote, oUPpwva pe TNV apxr Tou eAdxi-
OTou XPOvou, og KABe OUOLOYEVEG UNKO UETO TO Qwg dladidetal
eublypaupua. Eikéva 6.23

. . . . . < Apx) ™S yewpeTpiag kar pwg
Otav n B€on ™G MNYNG TOU GWTOG KAl TOU MAPATNENTY AMA Kard v nopeia tou otov agpa 10 Qws, yia va pbdoet and m

€ouv apoBaia, TéTe AGYw ™G APXNG TOU EAAXIOTOU XPOVOU TO QWG giéya tou Kepiol 0T0 LTt aS, B akoAOUBIOEL T OUVTOWG-
dladidetal avriotpopa akoAoubwvtag AL Tnv Bla dadpour). Teon Sladpopr].

123



OYZIKH " TYMNAZIOY

» Xpnoigomoinoe Kal eQpApPooE TIG €VVOIEG TIOU EHABEG:

1. Zupm\npwoe TG AéEelg mou Aelmouv amd 1o MAPakATw Ke(UeVO €10l WOTE OL MPOTACELG TIOU TIPOKUTITOUV
va elval emoTtnuovikd opbEq:

a. BAéroupe €va avtikeiyevo dtav ............... TO oroio Mpogpxetal and autd eloENBEL OTA ................ Hag.
Téte TO0 QWG dleyelpel TA ............. kUtTapa kat n dyepon autrh UETABIBAZETAL OTOV ....ooeoveveneeen... .
‘Eva avtikeipevo pmopel va ekméumel 10 8lo pwg omndte ovoudletal ............. 1 va EMAVEKTIEUMEL TO
QWG ToU PTAvEL 0€ AUTO OTOTE OVOUATZETAL ..vvvvvvvveeveevennnen

B. To pwg eival a HOPPNA ..oeoveencreene H pwTtelvr) evépyela PETAPEPETAL ATIO TA .eeevvvveruvennns Kd&be pwto-
VIO METAPEPEL wooveereeeeeeeeennnas noodtTNTa evéPYElag. TO ..oooooevennnees TOU eKMeunéuevou pwtog Kabopi-
Cetal and TNV evépyela TwV GwToviwv amd Ta oroia arotelelTal.

Y. Méoa oe kdBe opoyevéq UNKO TO QWG JAdIDETAL ..ooooevvneee.. Ektég amd v UAn 10 owg dladide-
TalL KAl OTO .......... Ta owpata péoa ora omoia dladideTal T0 WG TA OVOUALOUUE .................. Avtl-

B€twg Ta cwpara péoa ora omnoia dev dlad(deTal TO PWG, TA OVOUALOULE ...............

2. Ze moleg 1} Og TOlA ATIO TIG ETOMEVEG TIPOTACELG TO TEPLEXOMUEVO TOUG elval emoTnUovikd opB9; BAE-
Toupe éva avTikelyevo dtav: a) To avrikeluevo ekméumel pwg, B) To avilkelyevo QwTileTal and QwTeLvr
myn, Y) ¢wg and To avrikelyevo @rtdvel ota pdria pag.

3. Na xapaktnploelq pe = TI§ TPOTACELS TWV OTolwV TO TEPLEXOUEVO elval €moTnuUovikd opBd kat pe A
QUTEG TIOU TO TIEPLEXOUEVO Touq elval emOTNOVIKA AavBaouEvo.

a. 'Eva owpa Tou eKMEUNEL pwg eival QwTelvr) Tnyn.
B. Z& KABe QwTEIVA TINYN KATOlA HOPPY) EVEPYELQG UETATPEMETAL OE PUWTELVY).
Y. Mévo Ta oteped owWPATA UMOPOUV va EKMEUMOUV pwg TAV AMOKTAOOUV UYNAY Bepuokpaaia.
d. '‘Eva owua, yla va ekméuPel pwg, TPETEL va €xel UWNAY Bepuokpaacia.

4. Na meplypdyelg TIG METATPOTEG EVEPYELQG TIOU CUUBaivouv: a) O’ €vav NAEKTPIKO AQUITIHPA TOU PWTO-
BoAel, B) oe éva avaupévo kepi, y) Otav To nAakd ewg TEPTEL MAvw ota GUANA Twv dévtpwy, d) dtav
TO NAOKS QWG TIPOOTITTTEL OTO OUAAEKTN TOU nAlakoU Beppooipwva, €) dtav Qwg TPOOTITEL O €va
OKTIVOUETPO.

5. Ta&wounoe ta Mapakdtw CWUATA 0 AUTOPWTA Kal eTeEPOPwTA: a) ‘HAlog, B) ZeAnvn, y) Auyepvdg (mAa-
vitNng Appoditn), 8) MoUAla (aoTePLoOg), €) AVAUUEVO KepI.

6. Katdra&e ta nopakdtw owuara oe dagavry, nuidlagavr), adlapavr): vepd, agpag, YUahi, EUAo, yoAa-
KTOXPWHO TCAUL, AAOUMLVOXAPTO, XAPT(, PWTOYPAPIKO PINY, EYXPWMUO TIAML.

7. Mdte kat ywati oxnuatifetal n okig;

8. 2Xe mola ¢don PBpioketar n ZeAfvn otav €xoupe €kAewpn HAlou; Ymootpile tnv damoyr] cou oxedlalo-
VTaG KAtdAAnAo oxrjua.

9. Xmnv ekdva Tou maplotdvetal oto dumhavé oxripa va Seielg m —— Zehnvn
TIQ TIEPLOXEG OKIAG-TIapaokKldg. Mol Bploketal €vag yrivog mapa- _"’&i} o ,_a
eEntg 6tav mapatnpel pa oAkr 1 pa pepikr) €kAewpn HAL- ‘ i rn
ou avtioTotxa. ‘HAloc

10. Na xapaktnpioelg e Z TIG MPOTACEIS TWV OMOlWV TO TEPLEXD-
pevo eival emoTtnuovikd opBd Kal pe A autég TIou To TepleXOpevd Toug eival ematnuovikd Aaveaouévo.

a. H okid oxnuatifetat otnv KateUbuvon QWTEWVNG TINYNG QVTIKEUEVOU TIPOG TNV TMAEUPA TOU QVTIKELUE-
Vou.

B. H mapaokid opeiletal oto yeyovog 6tl To pwg dev dladidetal eubUypauua pE€oa otov agpa.
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Y. ExkdnAdvetal pia €khewpn ZeAnvng oe kABe oeAnViakd KUKAO.
d. Z1n ddpkela wag Ekhewyng n M, n ZeArjvn kat o ‘HAlog Bplokovtal otnv Bla eubeia.

» E@dappooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHEVEG ATIAVTHOEIG OTIG EPWTHOEIG TIOU aKoAoubouv:

11. H ZeArvn eival autéowto 1} etepdpwto owpa; Na artioAoyrioelg v andvinor oou.

12. Mmopeig va e&nynoelg yati n AdpBa evég neatoteiou eival opatry akéun kat n vuxra,;

13. Tlowa eivat n kUpla QUOIKY GwTelv TNy ya In M; Na avapepelg Tpelg TEXVNTEG PWTELVEG TINYEG TIOU
XpPnotuomnoloupe ouvnowg.

14. XpPNOWOomolWVTAG TO UOVTEND TWV PWTEIVWV AKTiVwV amelkévioe Tov TPOTO e Tov omoio BAEMELG TN ZeNN)-
vn.

15. BA€noupe €va avappévo kepl oto okotddl emeldr| elval pa ewtevr mmyn). Mg prnopouue Aowmdv va dou-
pe €va oBnouévo Kepl;

16. TMwg dlariotwvoupe OTL To ewg dladidetal oto Kevd; Zuppaivel To (Blo Kal pe Tov 1Xo;

17. Na meptypdyelg éva @awvopevo pe To omoio va propelq va ouumnepdvelg 6t n taxutmra diddoong tou
Axou elval moAU uikpdTePN amnd tnv Taxutnta dddoong Tou pwTtog.

18. Me Bdon v apx Tou eAdxiotou xpdvou, mpoondenoe va eEnNynioelg ylati oe opoyevy) UECoA TO QWG
dladidetal eubuypapua.

AoKnoeIqg

1.

duoik kai Mewperpia: Mola ywvia mpénel va oxnuatiCouv ol NAAKEG aKTi-
VEG UE TO opLldvTIO €MiMEdO WOTE TO WNKOG TNG OKLAG evodg avBpwriou OTto
€dapog va eival (0o pe To UYog Tou;

W 2. >Tn OwmAavA ekéva va oxedldoelg T oKl

TOU MOAuBloU Tou dnuloupyeital mavw otnv

086vn amnd T eAdya Tou keplou. Na uro-

l Aoyioelg To p€yebog NG okldg av yvwpilelg

OTL TO UiKOoG Tou MOAuBLloU eival 15 cm kat
n anéotaor tTou amd T GASGya 20 cm. H 08dévn €xel Tomobetnbel oe

% anéotaon 50 cm and ™ PAdya Tou Keplou.

duoikn kal FewpeTpia: Av TO PAKOG TNG OKIAG Tou JEVTPOoU TNG dimAa-
VAG elkdévag elval To 1/3 Tou UYoug Tou, Uropelg va Bpelg méco eival
To UYog Tou Ktnpiou av yvwpilelg ot To ukog TG oKIAg Tou sivat 18
m; Mmnopelg va okepbeig kal va meptypdyelg pe molo Tpdmno o Epato-
06évng umnoAdyloe To UYog NG mMupapidag g Atyurtou pe tn Bonbela
TOU UNKOUG NG OKIAG evég paBdioy;

YroAdyloe 10 Xpdvo Tou XpeldleTal To GWS yla va ¢Bdocel and Tov
‘HAlo ot ™ av yvwpilelg 61t n anéotaon Mg-HAlou eival 1.500.000.000
km.

O MAoutwvag eival o0 MO AMOMAKPUOMEVOG TMAAVATNG TOu nAlakoU Pag ouoTriuatog. To ¢wg Tou HAlou
POAvel oe autdv 5,5 Wpeg amd Tn OTLYUR TIOU EKMEUMETAL. XPNOULOTIOIVTAG autd ta dedouéva va UTto-
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Aoyioelg tnv andotaon Tou MAoUtwva amd tov ‘HAlo. Mmopelg va ekTiuioelg ™ SIAUETPO Tou NAlakou
Mag OuOTANATOG;

O A tou Kevtaupou 1} o gyyutatog tou Kevtaupou eival o actépag o omolog Bploketal mMAnoléotepa mpog
To n\akd pag ouotnua. To ewg yia va ¢idoet amnd Tov A tou Kevtaupou otn I xpeldletat 4,5 €n. a)
Me Bdon autd to dedougvo umoAdyloe Tnv amdotacn Tou A Tou Kevraupou amd t M. B) Mnopeig va
EKTIUNOELG TIO0EG POPEG elval peyalUTepn autr n andotaon amd Tn SAUETPO Tou NAlakoU PAg OUuoTh-
parog; Aidetat 6Tt n taxdtnTta tou Gwtdg eivar: 3- 108 m/s.

Tn vixta ™g 23ng deBpouapiou Tou 1987 o aotpovéuog ‘lav ZéATov Qwtoypdploe pe Tn Borjbela Tou
TnAeokoTtiou Tou TNV €Kpnén evdg dotpou. To dotpo autd Bplokdtav 169.000 £€1n ewTég Hakpld amd Tn
M. Mola xpovohoyia cuvépn n €kpn&n; Eilval duvatdv moAAd amd Ta actépla mnou BAEmoupe to Bpddu
otov €vaotpo oupavéd va €xouv kataotpadel apketd xpdvia TPV Kal va pnv undpxouv TAéov; AITIONS-
ynoe v damnoyr| oou.

Qa

Q

NEPIAHWH

BA€roupe éva avtikeluevo Otav ewg Tou mpogpxetal and autd ¢edoel ota pdtia pag, dleyeipel Ta orrrl-
K& kUTTapa kat n diéyepon petapBactel otov eyKEPANO.

Ta avrtikeipeva ta BAEnoupe eite emedn ta dOa elval pwTelvég mMNyEg, dNAAdY) EKMEUNOUV GwG, ondTe Ta
ovopdloupe autopwta, ete emeldr] ewtiovral and AAeQ PWTELVEG TiNYEG, OTOTE TA OVOUALOUNE ETEPO-
PWTa.

To owg peTagépel evépyeld. H evépyela mou HETAPEPEL TO QWG OVOUAZeTAl PWTEWVI) eVEPYELD N ormoia
artotelel eldIk MeplmTwon NG evépyelag aktivoBoiiag. ‘ETol n ewTtevry evépyela Omwg KABe Pop@r) evEp-
velag eival duvatdv va petaoxnuatiobel oe dAAeg popPEg. H pwTtevry evépyela petagépetal arnd 1a pwto-
via. K&be pwtévio petapépel Ua kaboplopévn moadtnta evépyeLag.

dwtevr) mnyr ovoupdletal éva OWUa 1) MO CUCKEUY) TIOU EKTIEUTEL PWG. & KABE PWTEWVr TNyr Kdarola
HOP®Y] EVEPYELQG METATPETETAL OE PWTELVN.

2e KABe opoyevég UAIKO TO @wg dladidetal eubuypappa. XTo KevO Kal oTtov agpa To Gwg dlavuel 300.000
X\OPETPpa 1o deutepdAerto. H taxUtnta dlddoong tou pwtog dlapepel amnd UNKSO 0 UNKO.

Ta owpata péoa ota ormoia dadidetal To pwg Ta ovoudloupe dagavr. Ta cwuata péoa amd ta omoia
dev dladidetal To pwg Ta ovopdloupe adlapavy. Zwpata Tiow and ta onoia dev dlakpivoupe kabapd ta
avtikelpeva Ta ovopddoupe nudlagavr.

H oKld evdg owuatog oxnUatiCeTal OTIG MEPLOXEG eKelveq dmou dev @OAvouv oL aKTivEG TIOU TIPOEPXOVTAl
and TN QWTELV TINYn, Ylat{ otnv mopeia toug TapeuBANAeTal €va adlapavég owua. H dnuoupyia g
OKl4G elval amotéheoua Tng €ubUypauung dddoong Tou PwToq.

BAZIKOI OPOI
dwg dwtewvy TNyn Taxutnta Tou QPwtog
dwtevn) evépyela Alagavr}, nuidlagavr), adlagavyy cwuata 2KId
dwtdvio

126




o UNd [w[m@]ﬁ w@

F Oy phdya givan odybolo twy Ohuymasdy Aydray,
Ty enird) iy EvagSn vwy Ohugiresdy Aydwgy oo el o,
o ybvre oo wpb TG Hpag oty Apxata Dhugiia,
Eveana pzizs (ndoronl) rapdsbowy o pvasd Yws wo awiBoyy m ddda.
Mg w0 irsvualvoyy aved;

H Npwddgns rowsdzesi w ddda oo wdvpo xolloy Tapadoluo
QMWlmummmamme
mmm&mm

Zin) e v ohdye veralagiradsbe oo Sdda 1oy ipdroy Nayiad
MWmmmmwwmmme
Tipoyndia s s v bia. Bl v srem) o Olugnasol Aydves yiorray oy
Odugrinte e &) Odugie) @hoya sparadviay avaupia wad’ O ) Diigiei vy aydrwy,
My lvan v raRpdwng wan e sampEddn Ty vopsia dddeang toy geurhe;

AW RATOT SLOU O TO G R a0 RO SO U Y O OD G oL S IO ETTO U

G GO R AT GOy a Sra el oAt E ek aIACU RGO Edk B TO NG




KE®AAAIO 7

ANAKAAZH TOY oQTO2

Eikéva 7.1
Otav n emgdvela tou vepoU eivatl teAeiwg Aela, T0Te N ekova
Tou avtikelévou elvat kaBapn. Otav n ermpavela eivat tapay-
wévn, n ewova yiverar GoAn.

Eikéva 7.2
(@) O dvBpwrot apxikd kaBpeptiCovtav otV fpeun empavel
Tou vepoU. (B) XdAkwog kaBpéptng tou 2.500 m.X.
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TO oQZ EMIZTPE®EI

MoMEg popeg PAEMOUNE EIKOVEG QVTIKEUEVWV TIOU oxXnuatiCo-
vtalr oe évav kabpéptn 1} ot Aela empdvela tou vepou (ekdva
7.1). O dvBpwriog avtikploe yla MPWTIN Gopd TO TPOCWNS TOU
oTnv Npepn erupdvela Tou vepou. XTn ZUPo o TAPOUG TNG VEO-
NOIKAG emoxng (3000 m.X.) Bpébnkav Tnyavéoxnua mmAva okeun
mou Tubavév xpnotuoroolviav wg Kabp€pteg. O KAETOWKOL TOU
vnolou tornobetoloav vepd PEoa oe autd Kal kabpe@Tifovtav otnv
Apeun emupdveld tTou. Metal\ikol kabp€pteq (ouvriBwg amd xah-
kQ) XPNOoLoTo|OnKav ylia mpwtn eopd KAatd Tnv €moxr Tou Xah-
koU (3000-1000 1.X.) (ewkdéva 7.2). Me évav kabp€ptn eivar duva-
Tév va ald&oupe tnv katelbuvon uiag dEOUNG PWTOG.

7.1

AvdkAaon Tou QwTOg

>10 Kepdhawo 6 eidape OTL €va eTeEPOPWTO AVTIKElEVO YiveTal
opatd dtav 1o PwTioouue kal €va PEPOG TOU PWTOG TIOU TEPTEL
TAVW TOU EMAVEKMEUTETAL KAl POAVEL OTO WATL UAG.

Ta dUo napandvw @awvéueva ouvdéovral oTevd PeTa&u Toug:
ot KABe mepimTtwon 1o Qwg dladidetal péoa oe éva OUOYEVEQ
péoo (ouvriBwg Tov agpa), ouvavtd Tnv erm@pdavela evog AVTIKEL-
pévou Kal aAAdlel kateuBuvon mapapévovtag uéoa oto Blo péoo.
‘Otav To WG ouvavTHoel TNV EMPAvVEId EVOG CWHATOG Kal aAAd-
&1 dieBuvon 31adoong nmapapévovrag Héoa oTo idlo dlaPpaveég
UAIKO, Aépe OTI avakAdral.
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Katontpikn avaknaon

Mia oAU Aetttr] pwTewvr dEoUN (OTwg 1 d€oUN AECEP TNG EIKO-
vag 7.3) mou MEPTEL OTNV emPAvela evog KABPEPTN, META TNV
avAakAaor, akoAouBel pia evtehwg kaboplopévn dleubuvon. Autod
TO £(dog avdkAaong To ovoudloupe KATOMTPIKR avakAaon.

l6te yivetal katomtpik avdkAaon;

Mia oAU Aerttr] QWTELVY] JE0UN TNV TAPLOTAVOUUE ME TIAPAN-
AnAeqg aktiveg. ‘Otav n Jd€oun MPOOTITTEL 08 A EMIPAVELA TIOU
elvatl Aeia, onwg n em@pdvela evog petdAou, tédte OAeg oL ava-
KAWLEVEG aKTiveg €xouv Tnv Bla kateuBuvon (ekdva 7.4). '’ autd
ol KaBpépteq (kdtomTpa) dlabétouv éva Aemtd oTpwa apyupou
To omnoio avakAd To wg. Katd Toug loToplkoug XPOvouq Ol UETAA-
Akol kKaBpEpTeg NTav ouviBwg and xaikéd 1 dpyupo. To 190 aww-
va o Md\\og puaoikdg Poukw erivénoe HEBODO eTIKAAUYNG Yua-
AoU pe dpyupo, otnv oroia Baoifetar n kataokeuy Twv oUy-
XPovwv KaBpepTwyv. EmdwEn Twv oUYyXpOovwv KATAOKEUAOTWY
elvatl oL elkdveg mou oxnuatiovral and Toug KabpEPpteqg va eival
600 TO duvatdv TIO CAPE(§ KAl EUKPLVE(G.

Moot kavdveg mpoodlopiCouv T dlevbuvon diddoong g ava-
KAWUEVNG S€0UNG TOU QWTOG OTNV KATOMTPIKN) avakAaon;

Me tnv melpapatiky didtagn mou amelkoviletal oty ewkéva 7.5
uropoUpe va mapatnerioouue Tt Aert d€oun ewtdg TOU TPO-
oninrel oe  éva onuelo Tou KABPEQPTN, KABWG KAl TNV AVAKAW-
pevn, kat va oxedldooupe TIG avTiotolxeg aktiveq. H aktiva mou
MPOOoTIITTEL Kal N euBela n omoia eival k&Oetn oTov KABPEPTN,
oto onuelo mpdomtwong, oxnuatiCouv wa ywvia mou tnv ovoud-
Joupe ywvia mpéomtwong (). Avtiotolxa n K&8etn kal n ava-
KAWpevVN aktiva oyxnuatifouv pia dAAn ywvia mou tnv ovoudlou-
pe ywvia avdkhaong (4). Orola kat va eivat n diedBuvon Tng
npooTimrtoucag aktivag prnopouue va dlamotwooupe OTL:

1. n mpoonimrouca, N avakAwUeVN akTiva Kat 1 KAbetn eubeia
endvw oTov KaBp€ptn (oto onueio mpdomtwong) PBpliokovral
oto (dlo eninedo (eikdva 7.5).

2. n ywvia mpéomTwong (i) eival ion pe Tn ywvia avakhaong (a)
(ewdva 7.5):

=@

Ot mpotdoelg (1) kat (2) ovopdZovrtal VOPOL TNG KATOMTPIKAG
avdkAaong Tou QwTog.

AiGxuon

‘Otav pia oAU Aett) QwTewvr) d€oun ouvavtd €va Aeukd QUA-
Ao xapti, dev uropoupe va dlakpivouue avakAwpevn d€oun. Ta
avtikelpeva dev kabpeptifovral mdvw oe autd. And to Xapti To
Pwg dladidetal mpog KdBe kateuBuvon (eikdva 7.6a). Ze KAOe
Tétola avdhoyn mepimtwon Aéue OTL To Pwg dlaxgeTal Kal To avti-
otolxo eidoq avdkhaong 1o ovopdfoupe didxuon. Aldxuon Oup-
Baivel étav n empdvela ou cuvavtd To wg eival Tpaxid, onwg

N

2

Eikéva 7.3
H déaun Aéilep avakAdrat and to eninedo kdromrpo.

Eikdva 7.4
Ot mpoorninrouoeq mapdMnAeg aktiveq mapauévouv mapdMnAeg
Kat petd my avdkiaon.

Eikdva 7.5
Ax: n aktiva mou mpoorinrel, AY: n aktiva rmou avakAdra, 1 n
ywvia npdontwong, a: n ywvia avdkAaong.
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Tou xaptiol. AOyw Tng dldxuong Urnopoupe va BAEMOUUE TA avTLl-
keipeva dtav ewtiCovtal, va mapatnEoUuphe TNV UPr Kal TO XPw-
Ma Toug Kat va Ta dlakpivoupe amd To TePLBAANOV Toug. Tnv nué-
pa oe éva dwudtio propel va uttldpxel pweg Xwpig autd va ewti-
Cetal amneubeiag amd tov Ao, To Pwg Tou NAou dlaxeeTal anod
Ta popla Tou aépa Kal elogpXeTal O0TO JdWMATLO.

Marti wa tpaxid empdveia dlaxéet 10 Pwg;

MriopouUpe va umoB€ooupe OTL Ul TPAXIA EMIPAVELA ATIOTEAE(-
Tat and mMoA\oUG MIKPOOKOTIKOUG KABPEPTEG Me Tuxaloug Tpo-
gavatoAlopolg (sikéva 7.6B). Ze KABe UIKPOOKOTIKO KABPEPTN TO
QPwg uplotartal katorrpikry avdkhaon. Emedr) duwg ol HIKpooko-
kol KaBpEPTeg €XouV TUXAlOUG TMPOCAVATOANCOUG, Ol AVOKAW-
peveg amd autoUg aktiveg MIAg TAPAAMNANG TPOOTIITTOUCAS
déoung éxouv Tuxaieg dleubuvoelg. Emopévwg n Aert) d€oun
PWTOG petd TV avdkhaon Tng omy Tpaxld srupdvela dlaxéetal

npog kdbe karteuBuvon.

Eixéva 7.6
(a) H déaun Aéilep dtaokopriletal ndvw otnv Tpaytd emgdvela.
(8) Ot napdMnAeg artiveg uetd v avdkhaon amoktodv dlapo-
PETIKEG KATEUBUVOELS.

\somﬁ

8" kal Fewperpia

Avdkhaon kai apxn Tou eAdyxiotou Xpoévou

Ot vépol TG avdkAaong Wropouv va gpunveudoulv de v apxr) Tou eAdxiotou
Xpovou. Mpdyuatt otnv mepimtwon mou To Pws dlad(deTal oe OPOYEVEG UAIKO N
TayxUtntd tou Ba eival otabepr). Enopévwg n dadpoury mou anattel Tov eAdxt-
OTo XPOVOo eival aut) mou €xel To €AAXIOTO PAKOG. ZTn dmAhavr elkdva €Xoupe
oxedldoel Tubavég mnopeieg dlddoong Tou PwTog and To AQUITripa oTtov Kabpé-
@TN Kat arnd tov kKabBp€@tn oTo PATL. AV UETPHIOOULE TO UNKOG KABe dladpopng,
dlarmotwvoupe OTL N dadPour HE TO MIKPAOTEPO rkog eival n evdidueon. ZU0u-
Pwva e TNV apxn tou eAdxlotou xpdvou, To pwg Ba akohoubrioel katd Tn did-
door) Tou auth Tn dadpour). Mropoupe emiong va PETPTIOOUME TIG Ywvieg Tpod-
OTTWOoNG Kal avdkhaong kat va enaindedooupe OtL sival {oeg.

Xpnoomnolnvtag TNV apxr Tou eAdxotou xpdvou propoupe va arnodei&oupe tov
VOUO TNG KATOTTTPIKNG avAKAQoNG;

ApPXIKA SIATUTIWVOUUE TO €PWTNHA UE aKp(Bela Kal oaprvela XPnOoLLOTIoLwVTaAG
™ YAwooa Twv MaénpaTikwv.

Ma6npatiky diatdnwon: Avadntolue €va onuelo A mou va avikel oto emninedo
(kdtorttpo) étol wote To pkog AA+AM va eival To eAdxioto duvaro.

AnodeiEn: Bplokw To onueio M, ouuuetpikd Tou M wg MpPog To emimedo. Zuv-
S¢w 10 My pe o A, n eubela M;A ocuvavtd to emninedo oto A. To A eival To
{ntoupevo onuelo.

Mpdyuatt: AM=AM, ernopévwg AA+AM=AA+AM,; 1} AA+AM=M,A. Mpénet va arno-
Sel&w 6t To MA elval To eAdxioto prkog. AauBdvw éva Ttuxaio onueio A, oto
eninedo. ©a anodelEw ot AAj+A;M>MA.

AM=AM; 1§ ANA;+AM=NA;+AM;, Spwg TapaTNPWVTAg To OXAMaA Kat yvwpifo-
vtag OtL peta&l dUo onpueiwv o ouvtopdTePog dpduog elval To euBUYPAUUO TUN)-
Ma mou Ta ouvdéel ocuprepaivoupe Ot AA;+A;M>M;A, dnhadn n dladpopun

AA+AM elval n eAdxlotn duvatr] Kal eMopévwg To ewg, kabwg dadidetal and to A oto M péow tou katdmrpou, Ba
B1ENGEL ané To A. MapatnedVIag To OXAHHA KATAAYOUHE OTO CUMMEPAoMA 0Tt N ywvia i=8=y=34, dnAady fi=4.

Metappaloupe 1o oupnmépaopa otn yAwooa Tng Puoikng: H ywvia mpdomtwong eivat (on pe m ywvia avdkAaong.

o

Ot nopeleg MM kat AA,M dev akodouBouv 10
V6o e karomtptkig avdkAaong. H nopeia AAM
aKohouBel To VB0 ™G KaTomTpIKIG avakAaons.
To prikog e teAeutalag elvat Likpdtepo and to
LUkog Twv dMwv uo.

!fnl_
T2

&
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7.2 Eikdveg oe KaOpEPTEG: €idWAa

ToroBEtnoe €va TPLAVTAPUANO prpooTd amd €vav kabpéetn.
Mapatnpeiq va oxnuatifetar n ekéva Tou oe autdv. H ewkdva
evog avTikeluévou Tou oxnuatifetar and évav kabpg€ptn (kdto-
TITP0) ovopdZetal €idwAo.

Mw¢ uropouue va mnpoodlopioouue 10 €(d0G, TN 60N KAl TO
UEYEBOG €VOG eldwWAOU;

Me éva TCaul oxnuatifoupe to €ldwAo e€vlég KeploU. Snueww-
voupe TN B€om Tou eldwAou amd Tnv AA\n peptd tou tlauiol. Me
€va UTIOJEKAUETPO LETPAME Ta HEYEDN KepLoU Kal eOWAOU, KaBWG
Kal TI§ anootdoelg Toug and To T¢ApL (eikdva 7.7). AlamoTwWVoule
OTL TO eldwAo €xel 1O dl0 péyebog pe to kepl. Emiong n amd-
otaon MeTa&U Tou KeploU Kat Tou Tlauou eival {on pe tnv and-
otaon HETA&U Tou eldWAOU Kal Tou TZaptou.

Enineéol KOBPEPTEC

Mwe oxnuartiletat 1o eldwWAO €VOG QVTIKEWEVOU;

‘O\eg ol pwTtelvég aktiveg mou Tpogpyovtal and 1o onueio A
TOU QVTIKELUEVOU QVAKAWVTAL OToV eminedo KAOPEPTN kal al\d-
Couv kateuBuvon (ewdva 7.8). Ol MPOEKTATELG TOUG CUVAVTWVTAL
oto onuelo E. Zto pdtl Tou mapampent) @Ttdvouv kdroleg arnd
TIG avakAwpeveg aktiveg. O avBpwrivog eykEPahog Tou eival
ouvnelopévog otnv eubuypauun dddoon Tou GwTog TIPOEKTEVEL
QUTEG TIQ aKTiveg euBUypapua Kal TornoBeTel To eldwAo oTo ONnueio
Tourig Toug. To amotéheoua eival dtL o mapatnENTrg PAENeL éva
Qwtewvd onuelo E miow amnd v emgdvela tou kabpéptn. To E
nou eivat To onuelo Toung TwWV MPOEKTATEWY OAWV TWV AVAKAW-
Mevwv akTivwv Tou mpogpxovtal and To onueio A Kat arotelel
To eldwho Tou A. KdBe eldwho mou oxnuatiletat and TG TPOE-
KTAoEIG avakAwUEVWY akTivwv ovoudletal ¢pavraoTike. Ta eldw-
Aa mou oxnuartifouv ol emninedol kABPEPTEG eival MAVTOTE PavTa-
OTIKA.

Mw¢ uropodue va npoodiopioouue T 60N Tou eOWAOU O Evav
eninedo KAbPEPTN;

lNa va npoodiopiloupe ™ Béon Tou ewdwAou, Ba epapudooU-
€ TOUG VOPOUG NG KATOMTPIKAG avdkhaong. Oswpoupe dUo akTi-
veg Tou Eekvolv amd to A. Tnv Al ou avakAwuevn MO (elko-
va 7.8) @Bdvel oto pdtt pag kat v AB mou elvat kdBetn otov
KaBpE€Ptn kal avakhdralr oty da dievbuvon. ZUppwva pPe TO
vOHO NG avdkhaong n ywvia rpdortwong it eivat {on pe T ywvia
avakhaong 4. Xpnoomnouwvtag Tig yVOoeg pag and T Mewpe-
Tpla ouykpivoupe ta Tpiywva ABIT kat EBIC (eikéva 7.8). Zupume-
paivoupe O6tt ABIM=EBIT kat dpa AB=EB. lMpokurtrel, enopévwg,
OtL oe évav emninedo kaBPEPTN 1 andotaon Kdbe onuelou Tou
eldwAou and Tov KaBPEP eival {on pe Tnv andotaon Kabe onpel-
OU TOU QVTIKEIWEVOU ard Tov KaBp€ptn. AnAkadr| 1o eldwAo eival
OUMMETPIKS TOU QVTIKEUEVOU WG TIPOG TOV KABPEPTN KAl EMOME-
Vg To eldwAo eival (oo oe u€yebog pe To avrikeluevo.

Eikéva 7.7
Mooadioptouds e 6éong Tou eldwAou o€ eminedo Kabpép.

Eikéva 7.8
Ot MpoeKTdoel Twy avakAWUEVWY QWTEWY aKTivwv mou mpo-
épxovrat and 1o A téuvovtat oto E.

Eikéva 7.9
Kai 1o 3¢k yiverar apiotepd!
Av tonoBetriooupe TV naAdun tou de€lou pag xeplou amévavit
Kat napdMnAa ané éva eninedo kabpép), To eidwAo mou mpo-
KUt elvat T aplotepd pag xéoL.
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Eikdva 7.10
Alo idn kaurudwv kaBpeptav: (a) kuptds, (B) koiAog.

Eixdva 7.1
H erupdveta wag yptotouyewidtikng undAag eivar évag ogaipt-
KOG KaBPEPTNG.

Eixdva 7.12
Kévtpo K, kUpta eotia E, omtkdg aéovag KE, aktiva kaumuAd-
mTag, E0TIAKY anooTaoT).
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Kounufol kaBpéptec

>nv kabnuepwr) (wrp dev xpnollomolouye HOVov emimedouq
KaBPEPTEG ANA Kkal KapruAoug. KaumuAol KaBpEpTeg umdpxouv
ota autokivnta, oTIg dlaoTaupwoelg Twv dPOUwWV K.q.

Kaurihog kaBp€ptng eival n eowTteplk KAl N €EWTEPIKY €T
@dvela evég KahoyuaAlopévou koutahloU. Otav n avakAQoTIKN
ermupdvela elval KaumuAn mpog Ta péoa, OMwg N E0WTEPLKY ETIL-
PAvela Tou KOUTaAloU, Tov KaBp€@tn Tov ovopdloupe koido. ‘Otav
elval kaumuAn mpog ta €&w, OMwg n eEWTEPIKN ermpAveld TOU
KoutaAloU, Tov ovoudloupe KUpTo (ewdva 7.10).

Edaipikoi KOBPEPTEC. EoTio OPAIPIKWV KOBPEPTWV.

‘Otav n avakAaoTikn empdvela evog KaBpEPTn elval TUUa pag
opaipag, o kabpéptng ovoudletal opaipikdg. ‘Evag ogalplkog
KaBp€ptng propel va eivar koihog 1§ kuptdg (ewdva 7.11).

Mwe avdBet n dada katd v TEAETH ™S APNG TNG OAUUITIAKNAG
PAdYag;

dwtevég akTiveg TAPANNAEG WETAEU Toug (Omwg oL aKtiveg
Tou NAlakoU ¢wTtdg), MeTd Tnv avAkAaon Touqg emdvw oe Koiho
KaBpPEPTN, OuykAivouv oe €va onuelo (ekéva 7.12). Av n dd4da
TonoBetnbel oe autd To onuelo, TéTE avdpel.

AVTIOETWG PWTEVEG akKTiveg TMAPANMNNAEG HETAEU TOUG, META TNV
avAak\aom Toug endvw 0e KUPTO KABPEPTN, amokAivouv. O mpo-
eKkTdoelg Toug ouykhivouv oe éva onueio miow amnd Tov KaBOpE-
@TN (elkdva 7.12).

To onueio E oto omoio ouykAivouv ol avakAwpeveg aktiveg 1
ol TIPOeKTAOEI] TOUG TO OvOoudZoupe Kupla €oTia Tou Koilou 1
ToUu KUupToU KaBp€ptn avriotolxa.

2e éva oQaiplkd KaBpéptn To Kévipo K g ogaipag ovoud-
Cetal KEvTpo TOU KABPEPTN Kal n aktiva g oeaipag ovoudde-
Tal aktiva kaunuAdtntag kat oupBoAifetal pe R. Tnv eubeia KE
TIOU OUVOEEL TO KEVTPO TOU KABPEPTN We TNV KUpla e0Tia TNV ovo-
pdadoupe kUplo dgova. To onueio Tourng O tou kUplou d&ova e
ToV KABpPEPTN ovopdletal kopupry Tou katérrpou. Tnv andota-
on EO mng klplag eotiag and tnv KOpuPr Tou KABPEPTN TNV
ovopdloupe eoTiakr andéotaon kat oupBoAiletal pe f. Mevikd yia
éva opalpikd Kabp€ptn oxlel: R=2-1.

MG urmopouue va €pUNVEUCOUUE TI] OUUMEPIPOPd TwV oPpalpl-
KWV KABpePTWY;

Kd&be opalpikn empdvela (EMoEvwg Kal €vag opalplkdg kabpé-
PTNG) Mnopoupe va Bewpriooupe OTL anoteleital and UKPEG ermi-
nedeg empdveleg ou eival kdbeteg otnv akTiva Tng opaipag oto
avtiotolxo onpeio. Emopévwg kdBe pwtelvry aktiva mou mpoorti-
ntel oe éva onuelo opaipikol KaBpéetn avakAdral KATomTpikd
(elkdva 7.12). Me n Borjbela g Mewperpiag amodelkvietal OTL
PWTELVEG OKTIVEG TMAPANNAEG TIPOG Tov KUplo dEova avakAwvTal
€TOL WOTE Ol AVAKAWLEVEG AKTIVEG 1] Ol TIPOEKTATELG TOUG VA TiEP-
vouv amd tnv KUpla €0Tia TOU KABPEPTN.
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ZUupwva pe TV apxn NG avtiotpopng mopeiag Tou PwTtog,
étav pwtelvég aktiveg di€pxovral and v eotia evdég Koilou
KABPEPTN, HETA TNV avdkAaor] Toug, dladidovral mapdAAnAa peta-
EU TOUug (elkdva 7.13).

Me autdé Ttov Tpdmo dnuoupyoupe TMAPANNAN JEoun QWTOg
OTOUG TPOROAEIG TWV AUTOKIVATWY, BEATpWV, KEVIPWV SLAoKEDA-
ong, ynnédwv K.d.

ontiko neédio

Ortikd medio pag ouokeung ovopdletal To TUAHA TOU XWPOoU
Tou propouUpe va douue pe TN Bonbela TNG CUOKEUNG.

Ta dpta Tou ortrikoU Tediou evdég kKaBpéptn opilovtal amd TIg
PWTEVEG aKTiveq Tou, dtav avakAwvTtal ota dkpa Tou KaBpPEQTn,
@OdAvouv oto pdtt pag. Emopévwg, yia va Bpoulpe Tto orikd nedio
evOG KABPEPTN, EVWVOUNE TO MATL pag ME Ta AKpa Tou KaBPEPT
Kal BewPWVTAG aUTA TA TUNUATA WG PWTEWVEG akTiveg Bpiokoupe
TIG avakAwpeveg. H meploxr) mou opifetal and autég TIG avakAw-
Heveg akTiveg Kal Tov KaBpEptn eival To ormTikd nedio (ekdva 7.14).

2TOUG KUPTOUG KABPEPTEG A TMAPAANAN SEaun, UETA TNV avd-
kAaor] g, arokAivel. Emopévwg, étav To pdtl pag Bploketal otnv
(dla andéotaon and éva Kuptd Kal évav emnimedo Kabpgptn Blwv
dlaotdoewyv, To ormikd medio Tou kuptoU eival peyaAltepo amnd
To avrioTtoxo Tou erminedou. TETOOUG KABPEPTEG XPENOLUOTOLOU-
He ota autokivnta, oTlg dlaoTaupwaoelg Twv dPOHWY Kal OTLg UTte-
payopgq (ewoéva 7.15).

{ Eixdva 7.13
H avrioTpopn mopeia Tou PwTog
H avtiotpopn mopeia tou pwtdg oe éva Koilo KaBOEPT.

{ Eiéva 7.14
Ontikg medlo emimedou Kal KUPTOU OQPaLPIKOU KaBPEPTN.

Eikdva 7.15
QAedpuvon Tou ormikou mediou e ™ Xprion KuptoU KaBPERTN.
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olkn

® kai kaébnuepivy {wn kai Texvoloyia

D

Eyypapn kai avdyvwon €vég omTikoU diokou (CD)

H kataokeur| Twv OMTIKWV OlOKWV (CUMMUKVWY S{OKWV,
compact disc, CD) mpokdAeoe emavAotaon OT0 XWPO TG
EYYPAPNG KAl TNG avamapaywyng Mag mAnpogopiag &ite
aut eival éva HOUOIKG KOMMATL €iTE A KIVNUATOYPAPIKN
Tawia eite MAnpogopieg ou arobnkevovtal kat yivovtat avtl-
keluevo eneEepyaoiag oTtov NAEKTPOVIKO UTIOAOYLOTY).

O ormikdg diokog armoteleital and tpia PUANA JAPOPETIKWV
UANIKWV: TO TAAOTIKG UTIOOTPWHA, TO OTPWHA avakAaong Kal To
TPOOTATEUTIKO PUANO. ZTO MAAOTIKG UMOOTPWHA UTTAPXOUV OXE-
Odv TEVTE dLOEKATOUMUPIA IKPOOKOTIKEG KOWWGTNTEG KAl TIPO-
eEox€q. OL PoeEox€q KaAUrTovTal and To oTPwWHa avakAaong.
Mvwpilelg 6L n MAnpoopia o A YnPlakr eyypaer} anote-
Aeftar and ouvduaopoug Twv Yneinv 0 kat 1. H cguokeur Tou
orttikoU d{okou eKMEUMEL pia dEaun Aéillep Tou avakAdral Hovo
OTIG TIPOEEOXEG Kal anoppoddral and TG KONOTNTEG.

Kd&Be avdkhaon avtioTolxel oto 1 kal kdbe anoppdpnon oTo
0. ‘Etol pa mAnpogopia KataypdgeTal wqg ouvduaoudg Kol-
AOTTWV KAl TIPOEEOXWV KAl HETAPPALETAL e TNV TIAPATIAVW
oUuBaon oe YneLakd KHIKA.

Eredny ol orttikol diokot dev pBeipovtal eUKOAa Kal MEPLEXOUV HEYAAO GYKO TIANPOPOPLWY, N XPioN Toug €xel avoitel
VEEQ TIPOOTITIKEG OTO XWPO TWV NAEKTPOVIKWY UMTOAOYLOTWV.

MpoodiopIoudg eIdWAOU 0€ KOIAOUG Kal KUPTOUG
KaBpEpTeg

Mw¢ oxnuartifetal To eidwAo VoG QVTIKEWEVOU MAvw O éva agal-
PLKO KABPEPTN;

MNwpifovtag mwg avakAwvral ol aktiveg oe éva koiho 1 Kuptd
KaBPEPTN propolpe va oxedldooupe Kal va Bpoupe Tn B€omn Tou
eldwAou KABe onueiou evdg avtikeluévou oe éva Koo 1 KupTd
oQalPIKO KABPEPTN, epapudlovtag TPelG arAousg Kavoveg:

1. Aktiva mapd\\nAn mpog To KUplo dEova Tou Kabpéptn, HETA
v avdkhaon Tng, autrh 1} n TpoékTaaor] g dEPXETAL amnd TNV
KUpla eotia tou E (ekdva 7.16q,B).

2. Avtiotpogpa n aktiva tou diEpxetal and Tnv eotia, PETA TNV
avdkhaon tng, yivetat mapdAAnAn mpog tov Kuplo d€ova (eKo-
va 7.16a,B).

H tour) Twv 300 avaKAWPEVWV AKTIVWV TIOU TIPOEPXOVTAlL ard

To (Blo onueio mpoodlopilel kal To eldwho Tou onueiou.

3. To eidwAo egvdg onuelou mou BpiokeTtal dvw otov KUpLo Ago-
va Bploketal eniong otov kUplo dEova. To eldwho evdg avtl-
kelwévou mou eivat kdBeto otov KUplo d&ova eival katr autd
k&Beto otov KUplo dEova.

EidwAa O KOIAOUC KOBPEPTEC

Eikéva 7.16
Avdkhaon yapakmplotikwy aktivwy () koiko kat (B) kuptd kdrto- 2g QrOOTAON PEYOAUTEPN QMO TNV AKTiva KapmuAdtntag R Koi-

npo. Aou KaBpEpTn TomoBeToUue €va PwTewd avtikeluevo, ya napd-
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delypa €va kepl. TormoBetoUpe Umpootd amd Tov KAaBpEPtn, o
KAtdMnAn andéotaon and autdv, pia obdévn. Mapammpouue OTL
ndvw og aut oxnuatifetal eukpvwg To eldwAo Tou keploU. ‘Eva
TéTolo eldwAo ovoudleTal mpaypaTike kat propel va oxnuariotel
(MpoBANnBel) kat oe uia 06évn TMPOROAAG 1] OTO P\ IAG QPWTO-
YPAPIKAG unxavig (eikéva 7.17a). To mpaypatiké e@wAo oxnua-
TiCetal and T1g Bleg TIq aktiveg kat éxt and TIG TIPOEKTATELG TOUG
(ewéva 7.17B).

FPAaPIKGGC nNPOCdIoPICHOC TOU EI66LA0U

To eldwAo elval duvatdv va mpocdloplotel ypaplkd e xperion
Twv Kavovwv 1, 2 kat 3. And onueio A Tou QVTIKEUEVOU PEPOU-
Me @wTewvn aktiva AB mapdAAnAn mpog tov kupto d&ova. H ava-
KAWHEVN diEpxetal and tnv kupta eotia. Ané to (dlo onueio pépou-
pe aktiva Al ou di€pxetal and tnv kupla eotia. H avak\wpevn
elval mapd\A\nAn npog tov KUpto d&ova. Ot dU0 avakAWEVES AKT(-
veq Téuvovtal oto A’ mou eival To edwho Tou A. ApoU To avtl-
keluevo elval k&Beto otov KUplo dEova Kal To eidwAd Tou Ba eival
eriong kd&Beto. And To A’ PE€pw KABETN TPog To KUpLo AEova: TV
A'A’,.Mpokumtel TeAKA 6Tl To eldwAo eivar mpayuatikd, avte-
OTPAMMEVO Kal UKPAOTEPO amd TO avilkeipevo (ewdva 7.17B).

(B) avTIKEIHEVO

MAnowdlovtag 10 aviikeipevo otov KaBp€ptn To eldwAo peya-
Awvel Kat aropakpuvetalr and autdv. Otav to avtikelpuevo Ppebel
MeTa&U Tng KUPLOG €0TiOG KAl TOu KEVTPou, TO €dwAo oxnuarti-
Cetal miow and To avtikeipevo, sival MPAYHATIKO Kal HeYOAUTEQPO
and autd (eikéva 7.18).

MAnotdlovtag akdun TePLOoOTEQPO TO AVTIKEINEVO TIPOG TOV
KaBpEptn mapatnpouue OtL e Ua oplopévn B€on elvalr aduvaro
va mpofdNoupe To €ldwAo otmv 08dvn. e autr Tn B€on Bpi-
OKETAL N €0TiO TOU KABPEPTN.

Av TAnoldooupe akdpa TePLOOSTEPO TO AVTIKE(EVO TIPOG TOV
KaBPEPTNn, Mrmopouue va Slakpivoupe To eldwAd Tou pévov Kol-
Tdlovtag péoa o’ autdv (eikdva 7.19a). To eldwAo eival TAéov
PavtaoTikd. Zxnuatifetal miow and Tov KaBpPEPTn Kal amnd TG
TPOEKTACELG TWV AVAKAWUEVWY akTivwv. Elval eniong peyalute-
po arnd To avrike{uevo Kat 0pBd (ewdva 7.19).

Eikéva 7.19 )
(a) EidwAo o koiho kaBpéptn avtikewévou mou Boioketal oe andotaon uikpdtepn e f. (B) pa-
QKOG mPoodloptouds Tou edwhou. To eldwlo oxnuatiletat and Tiq mpoekTdoelg Twv aktivwy: evat
PaVTaoTIKG.

Eikova 7.17
(a) Eidwho oe koo kabpéptn aviikeluévou mou Pploketat oe
andotaon peyaAutepn me R. (B) Moagikdg mpoadioplouds Tou
eldwAou.

{ Eidva 7.18
(a) Edwho o kolho KaBpépt aviikelévou mou BoloKeTal Ueta-
&0 kévtpou kaunuAdtnTag kat eotiag. (B) Mpapwdg mpoadiopt-
OUoS  ToU EldwAoU.
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Eikdva 7.20
(a) Eidwho o€ Kkuptd KaBpépT.
(8) Mpagikdg mpoodloptouds Tou eldwAou ae KUPTS KaBPEPTN.

Eikéva 7.21
Mooadioptouds edwAou o€ koo KaBPEPT.

Eikéva 7.22
Mooadioplouos eBwWAOU 0€ KUPTS KaBPEQPTN.
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EidwAa 0 KUPTOUC KOBPEPTEC

Me mapdpolo TPAmo dlAMOTWVOUNE OTL O €vav KUPTO Kabpé-
¢1n 1O €ldWAO elval mavrote pKPAOTEPO and TO avtikeiyevo, 6pBlo
kat gavtaotiké (eikdéva 7.20q,B).

E&iowon twv oPaIpIKOV KOBPEPTWV

Mriopouue va npoodiopioouue avalutikd tn 6€on kat to €i60g
TOoU €ldWAOU O &va OQAIPIKO KABPEPTN;

211G elkdveg 7.21, 7.22 naplotdvetal To eidwAo P'Q’ evég avtl-
kelwévou PQ oe évav koiho 1) kuptd KaBPEPTN avtioTolxa. Zup-
BoA{Coupe Pe p Kal p’ TIG ATMOOTACELS TOU avTikeluévou PQ kat
Tou edwAou P'Q’ and v kopupry O Tou katdrrpou Kat pe f v
€0TIaKA andotaon.

ZUuBacn npochuwv

Mpokelévou va mpoodlopicoupe aAyefplkd tn O€on kal To
€ldoq Tou edwWAou Ba mpénel va kabopiooupe Tov TPOTMO HE TOV
oroio 6a mpoodlopifoupe Ta MEOONUA TWV AMOCTACEWV and TNV
KOPU®PY) TOU KABPEPTN Tou eldWAoU (elkdveg 7.21, 7.22). ZUNPW-
voupe 4tl Ta mpdonua Twv anootdoswv arnd to O SAwv Twv
onueiwv mou Bplokovtal unpootd and tov Kabp€Pptn va eival BeTl-
K4, evwy autd Twv onueiwv mou Bplokovral miow amd Tov Kabpé-
@mn va elval apvntikd. 2tov mivaka 7.1 @aivovtalr ta mpdonua
TWV arnootdoewv yla Toug Kofhoug Kal KupTouq KaBp€gpteg. To
MAKOG TOU QVTIKEIUEVOU €XEL TMAVTA BETIKG TIPOONUO, EVW TOU E10W-
Aou €xel BeTikd dtav eival 0pBS kat apvnrikd détav eival avre-
OTPAMMEVO.

NINAKAZ 7.1

ZYMBAZEIZ T'lA TA NMPOZHMA KATA THN E®APMOrH
THZ EZIZQZHZ TON KAOPEOTON

Koihog kaBpéptng f BeTkd
Kuptég kabpéptng f apvnikd
MpaypaTiké avTike(evo-eBwAo p, p’ BeTkd
davtaoTiké edwo p’ apvnTikd

Me Bdom Toug vopoug TG KatorTplkiig avdkhaong upmopel va
arodetxtel OTL WOXUEL n Oxéon:
1 1 1
—+—== (7.1)
p p f
AnAadn pa eglowon mou ouvdEel TIG AMOOTACEL P KAl P’ He
Tnv eotiakn arndotaon f Tou katdmTpou.

Meyééuvon

Oewpnote €va YPAUUKO avTiKe(uevo, ya mapddetypa éva kepli
ToU oxXNuaTtilel oe KABPEPTN €va YPAPUIKO eidwAo. Meyébuvon
m ovopddetal To TmAiKo Tou urjkoug tou ewdwiou (P'Q’) Tpog To
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MrKog Tou avTikelévou (PQ): m = % H pey€Buvon ouvdEetal
ME TIG AMOOTACELG QVTIKEWMEVOU Kal EOWAOU WE TN OXEoM:
PQ)__p
m= =_F (7.2)
(PQ) P

2tnv e&lowon (7.2) To apvnTikd mpdonuo TiBetal €Tol Wote va
TpoKUTTEL BETIKN peyEBuvon dtav To eidwAo eival opB3d kal apvn-
TIK Otav To eldwho eivar avteoTpaupévo. MNa mapddeypa, oe
gva erminedo KATomTPOo TO p eival OeTikd Kat To p’ eival apvnTikd
(pavraoTiké eidwlo). Ta u€Tpa Twv p kat p’ eival (oa (ekdva
7.7). Apa n pey€Buvon mpokumTel BeTIKY Kal {on pe 1, dnhadn
To eldwlo eival opbS kal (oo pe To avrikeiuevo.

2uvdudlovtag Tig e€lowaelg (7.1) kat (7.2) kat Aappdvovtag umo-
Yn T ouppdoelg ya ta mpdonua, uropouue va mnpoadlopioou-
Me avaAuTikd tn B€on, to €idog kal To PEyebog Tou eldWAOU evog
QvTIKEUEVOU TIou Pploketal O OUyYKekplpévn amdéotaon ard
OUYKEKPLMEVO OPAIPIKO KABPEPTN.

—( ApaoTnpiéTnra

KabpépTeg Kal eidwAa

» Kpdmnoe éva koo KaBpEPTn HE TevIw-
HEVO TO XEPL Kal Koita&e To elBwAS oou.

» MMowa eivat n B€on Tou edwAou; Mmnpootd
N niow and tov KabpPEPn;

» Metakivnoe apyd tov KaBp€@tn mpog TO
npdéownd cou. Mwg UeTaBANeTal n Bon
Kal To €id0g Tou eBWAOU;

» EmnavdhaBe tn dadikacia yla éva kuptd
KaBPEPTN.

Mapadeiyua 7.1

MpaypaTikd €idwAo amd Koihko KabpEpTn

Avtike{pevo AA, prjkoug 2 cm TtomoBeteltal dnwg deixvetat oty ewoéva 7.17 oe andotaon 30 cm and v kKopuepr) O Koi-
Aou kaBp€ptn. H aktiva kaumuAdtnrag tou kabp€ptn eivat 20 cm. a) Na unoloyiotel n andotaon and v Kopupry O
TOU KaBpEPTn mou oxnuatifetal To eldwAo Tou avtikelpévou. B) Na mpoadloptofolv To €({80G Kal TO UKOG TOU E8WAOU.

AA, (UKOG QVTIKEWMEVOU)= +2 cm p’ (améotaon eWBwAou) ’ (AA) o
p (améotaon avrtikewévou)= +30 cm A’A’, (UKog e wWAou) _+;=?' (e =W= ‘;
R (aktiva kapmuAdtntag= +20 cm
Ndon
a) Bpa 1: Epapudlw Tiq Baoikéq eElowaoelg

— YrnohoyiCw v eotiakn andotaon f R=2f 1 f=g N f= Y E N f=+10 cm.

— Epappélw tov TUMO TWV KATOMTPWY KAl UTIOAOY((w TNV andotaorn Tou eWA0OU amd TNV Kopuon:

l+l,:1ﬁ 1 +l,: ! 1 l,= LI n i,=+ 2 n p’=+15 cm.

p p f (+30cm) p’ (+10cm) p’ 10cm 30cm p 30 cm

Bripa 2: Metappdlw To amotéAecua otn YAwooa g Puoiknig

To p’ eivat BeTikd, dnAadr) To €idwAo eival MPaAypaTikod kat oxnuatiletal oe améoraon 15 cm and TV KOPUPY| TOU

KATOTTPOU.
B) Brijpa 1: Epapudlw ) Baoikn e&iwaon kat mpoodlopilw Tn ¢Uon Tou eOWAOU Kal TO PUAKOG TOU M = P n m= +;132 em
) 1 (AA) 1 AAL o = Fouem
N m=-—. m=—-1- —=—0 1= -
2 AA, 2 +2cm

Brijpa 2: Metappdlw To amotéAeoua otn YAwooa g Puoiknig

H peyéBuvon eival apvntikr, dnAadr to €idwAo eival avreoTpappévo. To UKOG Tou EOWAOU TIPOKUTITEL APVITIKO £PO-
oov autd eival avTECTPAMUEVO.
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» Xpnoigomoinoe Kal eQpAPHOCE TIG €VVOIEG TIOU £HABEG:
1. Zupm\ripwoe TIq AEEELG TIOU Aelmouv amd To MAPAKATw Keluevo €Tal woTte ol MPOTACELS TIOU TIPOKUTITOUV
va elvat emotnuovikd opbEq:

a.

Otav t0 Pwg ouvavtrioel TNV erupdvela evdg owpatog kat aAdEel katelBuvon dlddoong mapapévo-
vtag p€oa oTo (D10 dlapavég UAIKO, AEUE OTL ........occevvevnenne,

. Otav petd tnv avdkAaon wa Aemt @wtelvy d€oun akohouBel pia evreAwg kaboplopévn dledbuvon,

auT N QVAKAQOT AEYETAL  ooooviiiieieieiieieeee e Otav 10 WG PETA TNV QVAKAQOY] TOU O€ Mla ETi-
pdvela dladdetal mpog kABe kateUBuvon, AEPE OTL  ...evveeene...... Kal To eidog autd tng avdkAaong To
OVOUATZOUUE ....coeovvvvvns

. Twvia mpdéomtwong eivat n ywvia mou oxnuatifetar and TV ................. KAL TNV v oto onueio

npéomtwong. [wvia avdkhaong eivat n ywvia mou oynuatifetar PETAEU NG oeoeeeen... KalL g
........................ H mpoominmtouca QWTEWVA AKTIVA, 1N ................ KAl N KABeTN 0OTO ONueio MPOMTWONG
Bpilokovtat oto BIO ................ H ywvia mpdomtwong sivat ............... ME TN YOVIA voeviiiiieiieee

. Ta eldwha mou oxnuatiCouv oL eminedol KABPEPTEG EVAL ...veveevviverieierennes H andotaon Tou eldwAou

ard évav emnimedo KABPEPTN elvat ............. Je TNV andoTaon Tou avTIKEUEVOU amd Tov KaBpgetn. Emi-
ong to eldwlo eivat ........ oe uéyeBog Ue To avtikeluevo. Ouwg n aplotepry MAeUPA TOU QVTIKELUEVOU
elKoVIeTAL 0NV ... TIAEUPA TOU ..ooooeeininiis Kal avriotpopa.

. dwtewvég aktiveq MAPAAANAeg peTA&U Toug, META Tnv avdAkAaor toug emdvw oe Koiho KaBpéptn,

..................... oe éva onuelo. AVIIOETWG PWTEVEG AKTIVEG TIAPANANAEG METAEU TOUG, UETA TNV avdkAa-
01} TOUG €MAVW OE KUPTO KABPEPTN, woovevveieeeeaannnes OL TIPOEKTATELG TOUG ...vvvveeeeiiiieeanns oe €va onueio
niow and Tov kKaBpéptn. To onueio oto omoio cuykAivouv oL avakAWPEVEG OKTIVEG 1] Ol TIPOEKTATELQ
TOUG TO OVOMALOUUE ......cceneeee... Tou Kofhou 1} Tou KupTtoU KaBp€ptn avriotolxa. Tnv andotacn tng
kUplag eotiag amd TNV KOpu®r] TOU KABPEPTN TNV OVOUALOUME ....cooonvevreennnns andéotaon Kat gupBoAl-
(€57 Yo LI ViSO

» EQAppoOoE TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHEVEG ATTAVTAOEIC YIA TIG EPWTHOEIG TTOU AKOAouBoUV:

2. Tatl Ta ypdppata urnpootd o oplopéva acBevopopa oxruara eivat «avd- . _“
moda»; b

3. To pdtl Tou TApaTnENT TouU Bpiloke-
TaL otn 6€on MM Kotrddel Tov KABPEPTN.
Molwa v} moleg amnod TG apOunueEveg KAp-
Teq propel va del péoa and tov Kabpe-
eN;

4. O vépog NG avdkhaong Loxuel ot dlaxuon tou ewtog; O vouog g
avdkhaong oxUel oToug opalplkols kabpépteg; Mnopelq va aitioho-
YAOEIG TNV AmndvInor] 0ou KAtaokeudlovtag To KATAAANAO OxNua;

5. Tatl yropeiq va dtapdoelg eukohdtepa éva BIBAo Tou omoilou oL oelideq elval Tpaxiég kat oxt Aeleg kat
OTIATIVEG;

6. e éva erutpamnéllo PoAdL TOmMoBETNOE TOUG JelKTEG TOU £TOL WOTE va Jeixvouv ewild akplBwg. Tormobs-
Noe 10 POASL UmpPooTd oe €vav eminmedo KabpEPtn. Anelkovioe pe dUo anm\d oxfipata mAvw o€ i oeli-
da xapti To POASL Kal To eldWAS Tou. Kéye pe To PaAdl Tig dUo elkdveg. Mmopeiq va tautioeslg To eldw-
AO [e TO avTike(pevo petatomiovtdg Ta 1) MePLOTPEPOVTAG T, XWPIG SUWG VA Ta ONKWOELG amd Tn oehi-
oaq;
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ONON.GWAKSO

1.

Mwa @wtelvry dEoun TPOCTITEL O évav emimedo KABPEPTN Pe ywvia 45° wg TpPog TV kAdetn: a) Mowa
elvat n T ™Q ywviag avdkhaong; B) Mowa eival n T ™G ywviag Tou oXNUATICel N AVAKAWUEVN e
NV MPooMInTouoa;

dwg and éva pakplvd dotpo mpooTintel o €vav Koo KaBpEPtn mou €xel aktiva kaumuAdtntag 150 cm.
2e mola andéoraon and To KATOMTPO oxnuatifetal to edwAo Tou dotpou;

OL n\lakég aktiveg mpoomimtouv oe €vav koiho KaBpe€ptn omdte oxnuatifetal to €dwAo Tou nAlou oe
anéotaon 3 cm and to Kdatomtpo. ‘Eva avrikeipevo UYoug 24 mm TomoBeteital oe andotaon 12 cm and
T0 Kdtomtpo: a) Méon eivat n eotiakn andéotacn Tou KABPEPTN; B) Mpoodldploe ypaPlkd To £(OWAO TOU
QVTIKEEVOU. Y) Xpnaolomowvtag Tnv e&lowon twv kabpe@twv va Bpelg T B€on oty omnoia oxnuartide-
TaL To €dwAo Kal va umoloyioelg To UYPog Tou.

‘Evag odovtiatpog xenotuorolel éva UKo Koo KaBpg€ptn e aktiva KaumuAdttag 40 mm yia va evio-
nioel pa KoINdTNTa oto dévTL evég aoBevoug. Av Kpatdel To KATomTpo og andotacn 16 mm and to dovTL,
mola eival n pey€duvon Tou €WBWAOU TOU TIPOKUTTTEL,

NEPIAHWH

Otav 10 pwg ouvavtrioel TV empdvela evodg oWUATOG Kal aAdEel dlevbuvon dlddoong mapapévovtag
péoa oto (Ol dapavég UAKG, Aéue 6Tt avakAdrat. Otav n erupdvela eival Aeia ol avakAwpeveg aktiveg
€xouv v dla kateuBuvaon, evw étav eival Tpaxid €xouv tuxaia. 2Ty mpwtn nepimtwon n avdkAaon ovo-
pAleTal KATOTTPLKY), evw otn deutepn dldxuon.

NGOl TNG KATOTITPIKNG aAVAKAAONG Tou GwTog: a) H mpooTtitrouca, 1 avakAWUEVN akTiva Kat n kaoetn
euBela emdvw otov KaBpPEPtn (oto onueio mpdomtwong) Bplokovral oto Blo enimedo. B) H ywvia mpd-
omtwong eival fon pe ™ ywvia avdkhaong: fi=4a.

EidwAo ovoudletal n eikdva evdg avilkelévou mou oxnuatiletar and évav kabp€ptn (kdatortpo). Mpay-
patikd ovopdletal To eidwAo mou oxnuatifeTar and TG AVAKAWUEVEG OKTIVEG, VW) PAVTACTIKO aAUTO TOU
oxnuatifetal and TIG TPOEKTATELS TOUG.

To eldwho mou oxnuatiCetat and €vav emnimedo KABPEPTN elval GAVTAOTIKO KAl CUMMETPIKO TOU QVTIKEL-
MEVOU WG TPOG ToV KaBPEPTN.

Yndpyouv dUo €idn KaumUAwv KABPEPTWY, 0 KUPTOG Kal 0 KOiAoG. To £(d0g Tou eWBWAOU TIoU oxnuatiCe-
Tal and €vav KupTd KaBpEPTn elval MAvTote WKPATEPO amd TO avilkelpevo, 6pBlo kal Gavtaotikd. To eldw-
Ao Tou oxnuatiCel €vag Koihog kaBpePptng eEaptdTal and Tn OXETIKN) B€0n TOU avIlkeEvou and tnv kupla
eatia Tou.

OrTiké medlo ag ouokeung ovoudleTal To TUAUA TOU XWPOU Tou uropouUue va douue pe tn Borbela
NG OUOKEUNG.

BAZIKOI OPOI
Avdkhaon Kuptdg kat koihog KaBpéptng AkTiva KaumuAdtnTag
Katormtpikry avakhaon Kuplog d&ovag Mpaypatikd kat pavraotikd eidwAo
Aldxuon Kupla eotia Mey€Buvon

Eninedoq kaBp€ptng
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KE®AAAIO 8

AIAOAAZH TOY oQTO2

8.1 > Ai46Aaon Tou pwTdg

H 8dAacoa 1) n roiva gaivovral o pnxég ar’ éoo eival otnv
npayuatikémra. To uooBublopévo kKoutdhl @aivetal va Auyilel
oV erpdvela tou vepol (eikdva. 8.1). Mg Ba urnopouoaue va
gpuUNVveUCTOULE TIG TaApandvw rapatnproes;

lMNa va neptypdyoupe pawvdpeva Omwg Ta Tapandvw otn YAWOo-
oa g duoikng Ba peletriooupe WG dladidetal pa AertTr) dEouN
PwTtédg dtav mepvd amd éva dagavég owpa oe AANo, yla mapd-
delyua and Tov aépa OTo vePd 1) OTO YUAAL

To ¢ow¢ uéoca otnv UAn: 61G6AACNH -J

Av TIapATNPiO0UNE TIPOCEKTIKA TN d1Adoom [lag Aemm|g déoung
QwTtég amnd Tov aépa OTo YUAA(, dlarmotwvoupe OTL éva UEPOG
and To Pwg TNG MPooTnToucag dEoUNG avakAdTal Kat éva PUéPog
ELOEPXETAL OTO YUQA akoAouBwvtag SlapopeTiky dleubuvon amnd —_— | .
v npoomnintouca (eikéva 8.2). To (Blo gavduevo mapatnEoue
otav pwg dladidetal and Tov aépa OTo vepd Kal Oe kABe Odla-
Ppavég owpa.

L

Eikéva 8.1

Mvwpifoupe 6Tt N TaxUTTa Tou PWTOG OTo VEPS, OTO YUaA k.a. o Koutdh paivetar va kdunretar kabug BubiCetar ato vepd.
elval pkpdtepn amd tnv TaxUutTd tou otov agpa. Aéue OTL autd
Ta UANKA (Yuall, vepd) eival ommikd mukvOTepa and Tov agpa.
Otav 10 pwg mepvd and éva dlapavég UNkS oe éva AAAo dla-
Pavég UNKO, oto orolo dladidetal pe SLaQOopPETIKA TaxUTnTa, 1
dlevBuvon dddoonq Tou al\ddel. Autd To pavépevo ovopddetal
81a6Aaon. 210 50 kepdhao eidaue Ot TO Blo cupPaivel kat pe
éva pnxavikd kupa oétav mepvd amnd éva péco oe AN\o oto omoio
dladidetal pe dlapopeTik TaxUTNTa. AnAadr) TO GWG KAl TA PNXa-
VIKA KUpata dtabAwvrat.

g =
o

e

MNa va peletriooupe to Pawvopevo tng dldbAaong opiloupe
yovia npéortwong (fi), 6nwe kat otnv avdkAaon, Kat T ywvia
dldbraong (8) Tou oxnuartifetal and tnv aktiva ou dlabAdTal Kal
v K&Betn otnv empdvela npdontwong (eikéva 8.2). Mnopoupue
va enaAnBelooupe MEPAPATIKA OTL KaTd Tn dldBAaon Tou GwTog
IkavortoloUvtal ot akdhoubol vouoL:

a. H mpooninmrouca aktiva, n dlabAwpevn Kal n eubeia mou eival
KABeTn otnv erpdvela enagrq Twv dU0 UAIK®WV Kal Tepvd and Edva 8.2

To onuelo mpdomtwong Ppiokovtat oto (Blo emnimedo (EkOVA  (a) H mpooniousa déoun MAPIOTAVETAL e TV KiTpwn aKTiva.
8.2). (8) H avarhauevn ue v mpdown. (y) H dabAduevn pe v umhe.
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Eikdva 8.3
H ouwtewr déoun oadidetat and 1o vepd (omtikd nukvOTEPO)
otov aépa (omrikd apaidtepo). Eva uépog e déoung dabAd-
Tat kat éva dMo uglotatar avdkAaon.

Eikéva 8.4
To pwg xpetaletat Atydtepo xpdvo va gbdoet and to ydpt ato
udtt akoouBwvrag v tebAaouévn dladpoun and 6, Ty eubu-
Yoaukn.

Eikéva 8.5
Je ueyaAUtepn ywvia mpdomtwong avtiotolxel kat peyaAuTeon
ywvia tdbAaons.
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B. Otav t0 pwg mepvd amnd €va dlaPaveg owpa e AANO OTTIKA
nukvotepo (6nwg étav mepvd and Tov agpa Oto YUOA(), Tdte

n ywvia did6Aaong (8) elval pkpdtepn amd Tt ywvia npd-

omwong () (sikéva 8.2). AvtiBeta dtav To QWG mepvd and

éva OITIKA TIUKVOTEPO Ot éva OMTIKA apaldtepo HECO, yia
napddelyua and to vepd atov agpa, n dlabAwuevn aktiva aro-

MakpUvetal and tnv KABetn otnv em@pdvela, dnhadn n ywvia

dl1dbAaong eivatl peyalUtepn amnd ) ywvia npdomtwong (€S-

va 8.3).

BéBaia didbAaon (aMayn otn devbuvon diddoong) cupBaivel
pévov étav n ywvia mpdortwong eival un undevikr). ‘Otav n ywvia
nEAoTITWONG ooUTal he undév, dnhadn otav n dEoun Tou PWTOg
TMPOOTIMTEL KABETA OTNV empdvela, Téte N ywvia didbAaong Loou-
Tat eniong pe to Undév. To Gwg mepvd OTo AMO péco, aAd
ouvexiZel va dladidetal oty Bla dievbuvon (eikdva 8.3).

AId6Aaon Kol apxni Ttou EAAXIOTOU XPOVou

2Tnv avdkAaon eidape 6Tl oL véuoL TG Unopouv va epun-
VEUTOUV XPNOLOTIOIOVTAG TNV apxr) Tou €AAXIOTou XPOvou.
ZTnv meplmtwon aut To Pwg dlad(deTal e OUoYeVEG UNIKS
pe v Bla taxutnta. H dadpoury mou amnattel Tov eAdxLoTo
XPOvo eival autr Ye TO €AAXIOTO WAKOG.

Otav 10 pwqg dadidetar and €va UNkd oe ANAO Kal OTO
deUtePo UAIKO 1 TaxUtntd tou eival dlapopeTikr art’ 6,TL eival
OTO TPWTO, TOTE 0 XPOvoqg diddoong dev eEaptdral poévo amd
TO prkog NG dtadpourig aAd kat and Tnv TaxutnTa. e auTi
Vv nepimtwon 1o ewg dev dadidetal eubUypappa. AKOAOU-
Bel TeBAaopévn nopeia dlaviovtag peyaAlltepn dladpopuny oTo
UNIKO drou 1 taxuttd tou eival peyalltepn, wote va ¢od-
gel OTOV TIPOOPLOUS Tou otov eldxloto Xpdévo (eikdva 8.4).
To pwg emopévwg dlabAdral.

NOuoc¢ tn¢ diaéaaong (tou Snell)

Eidaue 6Tt ol pwtelvég aktiveg mou mepvouv and Tov agpa OTo
YUaA( 1] oe omolodrjrnote AA\O OmTIKA TukvOTEPO PECO SlabAwvTal
Kal mMAnotdfouv Vv KdBeto otnv empdvela. Oco n ywvia mpd-
omtwong au&dvetal Téoo Kat n ywvia didbhaong au&dvetal (etkod-
va 8.5).

Mowa oxéon ouvdéel TG dUO ywvieg Kat TIG Taxutnteg dtddoong
TOU QWTOG Oota dUo HEoaq;

To 1621 o ONavddég Quolkdg Zvel (Snell) datunwoe Tn oxé-
on mou ouvdsel TN ywvia mpdortwong (f) pe ™ ywvia Sideia-
ong (8) Kat ovopddetal vopog Tou Xvel. ZUUpwva P TO VOHO Tou
Zvel (omn diBAaon) to MNAIKO TOU NUITOVOU TnG ywviag mpo-
OTITWONG TPOG TO NHiTovo TNG ywviag 31d6Aaong eivalr oTabepo:

n”—([[) =0tabepd
nu(d)

Otav 10 Pwg Tepvdel and To Kevd () Tov agpa) o KAToLo
dM\o UAIKO, TéTe autd To O0TaBePd aplBud Tov ovopdloupe dei-
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kT ddbAaong (n) autol Tou UAKOU, omdTte O VOUOG TOU ZVeEA
ypdopetal:

rlu(lj) -n

nu(d)

To 1678 o Kpiotiav Xduxevg (eikdva 8.6) ameédelEe otL 0 Oei-
KTNG d1dBAaong evog UNIkoU toouTal e To TMAko Tng TaxutnTag
TOU QWTOG C OTO Kevd (KAl KATA TPOCEYYLION OToV aépa) TPog
v TaxUtnTd Tou U OTO UAIKS. AnAadi:

noC_Mm
U nuod)

c KM _ o c
nu(d) c

Ao ) oxéon 8.1 qaivetrar 61t o deiktng ddOAaong Tou agpa
" Tou Kevou eival 1.

(8.1)

Eidape 6Tl To Qwg péoa oe omolodrnoTte UAIKG dladidetal ue
MikpdTepn TaxutnTta art’ 4,TL oto kevd 1y Tov agpa. Apa o delktng
dldbAaong ya OAa Ta UAKA eival peyalitepog TG Hovdadag.

Ao 1o ddypappa 8.1 prnopolpe va cupnepdvoupe OTL TO KiTpL-
vo pwg Oadidetal pe peyalltepn Taxutnta oto vepd art’ 6,1l
oTo JlapdvTL.

levikd otav 10 Qwg dladidetal amnd éva dlapavég péoo 1 oe
éva AN\ péco 2 LoyueL:

num _n,
nu@) n,

‘Etol étav To0 Qwg dladidetal and To OrTiKA TUKVOTEPO WETO
(u€oo 1) mpog Tov agpa (u€oo 2) n eElowon 8.2 pnopel va ypa-
pel:

(8.2)

nwm _ 1 (8.3)
nus) n

Ao TIq TEG Tou dlaypdppatog 8.1 BAEnoupe OTL TO YUOAL €xel
peyahUtepo deiktn dldBAaong amd to vepd. Apa ya v da
ywvia npdéomtwong n ywvia didbAaong eivat pikpdtePn OTo yua-
A ar’ 6,Tt oto vepd (N PwTelvry akTiva KAumTeTAl TIEPLOTOTEPO
oTo YUaA() (eikdva 8.7). levikd 600 HikpOTEPEN elval n taxutnta
dddoong Tou PwTOg oe éva PETO, TOOO HEYAAUTEPN TIUY €XEL O
delktng dldbAaong Tou kat Téoo mo €vrovn eival n did6Aaon o’
autd. H taxidmra tou ¢wtdg oe €va Péco e€Eaptdral amd To
€{dog Tou UNKOU aAAd Kat amd Tnv evépyela TwV QwToviwv Tng
aktivoBoAiag, dnAadr To XpWHA ToU QWTOG. ZUVETWG kal o el
Ktng OwdbAaong evdg UAkoU Ba eEaptdrtal T6oo amd To UAIKO
600 Kal and To XPWHA TOU PWTOG.

KA

()
o kai loTopia

)

Eikéva 8.6
KpioTiav Xouyevg (Huygens) (1629-1695)

QuUOIKAG, aOTPOVAUOG Kal Labnuatikdg o omolog yewribnke om
Xayn mq OMavdiag, aMd and o 1655 éwq to 1681 €lnoe oto
Mapiot drou Kat éywe €va and ta 1dputika péAn e MaMiriq Aka-
dnuiag Twv Emotuwy. Alatinwoe v kuuatik Bewpla Tou pwrég
Kau eppniveuae Ty avakAaon kat v didBAaor] tou. AvakdAuge ™
Hopr Twv SakTuMwy Tou Kpdvou Kabwg Kat Evav 50pupépo Tou.
AoyoNibnke e ™ pabnuatiky peAém kau eniluon moMawv mpo-
Bhnudtwy om Mnxaviki Leta€U Twv omolwv ritav kat n kivnon Tou
anAou exkpeuoUs. Emvonoe v Kkataokeur exkpeuous katdMnAou
yla ™ pétonon tou xpdvou. Magl ue o fakikaio kat to NeUtwva
Bewpeitar and touq BeueAwtes ™G Mixavikig.

m:r} _1,ﬂﬂ _

_ 11,0003
vEps 1,33
o1V 1,36

_ 1,52
XaAagiog

Eﬁuﬂaﬂﬂhog

Gagdan 242

1 2
E:ziu"rn;' Etﬁﬂﬂudn;-n

AMidypappa 8.1
Tiwéq tou deiktn dlabAaong oe didpopa vAikd yia To Kitpwo
WG MOV EKMEUMETAL ané dtoua vatpiou.

{ Eidva 8.7
5710 yuaN T0 Qwg KaunTeTat meploadrepo am’ 6,1 oTo Vepo.
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Mapadeiyua 8.1

Mia Aerttr) 360N GWTOG MPEOOCTITTTEL and TOV aépa OTnV empAavela Tou vepou, Je ywvia mpdortwong fi=60° (sikdva
8.7B). Na umoloyioelg ™ ywvia 3 mou oxnuatifet n dlabAwpevn aktiva pe v kdBetn oty empdvela Tou vepol. Na
Xpnotomnouoelg Ta dedopéva and to ddypaupa 8.1.

lovia nmpdomwong 1=60"°
Aelktng ddBAaong Tou vepou
(amé to didypappa 8.1): n=1,33

Fwvia didBAaong: 3
NOpog tou Zvek: — &y

Auon

Epapudloupe ™ Baoikn e&iowon:

nu60° . <y mue0° 0,866
0° _ 133 _ Mub0° _ 0,866 _
@) N @) =53 =" 33 - 065

H ywvia didbAaong 8 eivau 8=40,6°, dnAadr uKpGTEPN ™G Ywviag mpdortwong (fi=60°). H aktiva mA\notdet v Kade-
™ omv emedvela mPdoTTwong.

8.2 > Egappoyég Tng 3146Aacng Tou PWTOG

Eikéva 8.8
To eidwho ToU avTikeWwEVoU oXNUATieTal and TIG MPOEKTAOELS
Twv SlabAduevwy aktivwy mou pAdvouv oto pdtt uag.

Eikdva 8.9.
To eidwho ™G pung ToU poAulou oxnuatiletal and g mpoe-
Ktdoelq Twv dlabAuuevwy aktivwy.
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daivouevn avuoywon

MNvwpiCovtag to véuo g didbAhaong eivat duvatrd va epunveu-
OOuUME Tn Qawopevikiy aviywon Tou mubuéva tng Bdhaccag 1
NG Toivag Kal To Gpavopevikd omdolpuo Tou PJoAuBlou 1) Tou Kou-
TaAloUu oty empdvela Tou vepou (eikéva 8.9)

Aktiveg pwTtdg Tou Eekivouv amnd €va onuelo tou mubuéva dla-
didovtal and to vepd otov agpa Kal GAAvouV OTO UATL Jag. ZToV
aépa to Qwg dladidetal pe peyalltepn taxutnta ar’ 6,TL oTo
vepd. ‘ETol HOANIG N owTevr) déoun OiENBel amd To vepd OTOV
aépa, n ywvia mou oxnuatifel pe tnv kdBetn eubeia otn dlayxw-
plotiki erpdvela augdveral (eikéva 8.8). To PATL Hag TPOEKTE(-
Vel TI§ aktiveg mou ¢Bdvouv oe autd kat oxnuatifel To edwAo
TOU Onpelou OTNV TOUN TWV TPOEKTACEWY TWV AKTIVWV. To Qwg
@aivetalr 6t ekméumnetal and éva onuelo mou Bpilokeral YnAdte-
pa and v MPAyuatiky 6€on Tou onueiou ekmourig tou. Mag
dnuioupyeltal Aowmdv n evrunwon &t o nubuévag Bpioketal YnAod-
Tepa ar’ oo elval otnv mpaypatikémra (eikéva 8.8).

Opoiwg, eneldr) kABe onueio Tou poAuBlol Tou Bpioketal péoa
oto vepd @aivetal Ynhdtepa ar’ 0o eival otnv TMPEAYUATIKOTN-
Ta, pag dnuoupyel Tnv evtunwon 6tL To MOAUBL elval Auyilopévo
mPog Ta MAvw (eikdva 8.9).

( ApaoTtnpioTnTa —

N ] | el
To adparto yiverar opard

» TomoBétnoe éva vouploua otov Tubuéva evog kevou doxelou Kal oe
TéTola B€on wate Kotrdlovrag mMAdyla nmdvw and ta xelkn Tou doxel-
ou pOAG va un ¢aiverat.

» MEuoe 1o doxelo pe vepd XwpIig va TO PETAKIVAOELS.
» Mapatpnoe 6Tl To voulopa yivetat opatd.
Mwg epunvelel§ To Ppawvouevo auto;
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Mayideuocn tou PwToC: OAIKA AvAKAAon

2V ewkéva 8.10 naplotdvovtal pwTelveég d€opeg oL omoieq dla-
didovtal and 1o vepd npog tov agpa. Ot d€opeq dladidovral apxl-
K4 OTO vepd, OTN OUVEXELD TIPOOTITITOUV OTN JLAXWPELOTIKY ETIL-
@dvela vepou-aépa. Oplopéveg and autég SlabAdvTal kal eEE€p-
xovtat arnd Tto vepd. ANEG MPOOTIMTOUV HE HEYAAN ywvia ot
SlAXWPLOTIKY €TIPAVELA KAl QVAKAWVTAL THOW OTO VEPO: TO QWG
naydevetal oto Blo péoo.

Mweg epunvevouue 0 PAVOUEVO QUTO;

v eikéva 8.11 maplotdvovtal TPeG PWTEVEG aKTiveg TIou dla-
didovtal and to YuaAi otov aépa. H aktiva y StabAdtal kal mep-
vd oTov aépa amopakpuvopevn amnd tnv KABETN otn dlaxwpLloTl-
K empdvela: oxUel fi<d. 0oo peyahUtepn eival n ywvia npd-
ortwong 1600 n JABAWHEVN TIANCLAZEL TIPOG T SLAXWPLOTIKY] ETIL-
@dvela. MNa oplopévn T Aomdv g ywviag npdortwong n da-
OAwpevn aktiva yivetal MapdANAn mpog Tn SLaXWPLOTIKY) empd-
vela (aktiva B). Auth n ywvia ovopdletal opikf ywvia 3i1a6Aa-
ong (fi.). Otav Aowmdv fi=fi., Téte N ywvia dld6Aaong yiverat 90°
(5=90°). Me Bdon Tt oxéon 8.3 MPOKUTEL:

num 1 . num)

1 1
== == M= — 8.4
nu@ n | nueos o TR @4

MNa akopa peyalutepn ywvia 1o @owg dev eEépxetal. H mpo-
onintouoa déoun uglotaral pévov avdkAaon (aktiva a). To ¢at-
vopevo autd ovopdletal oMk avdkAaon (ewodva 8.11).

AVTIKATONTPICUOC

Mepkég Popéq dtav KIvoUUAoTE O€ QUTOKLVNTOOPOMOUG OTn
dldpkela Tou KahokaiploU BAEMoupe amd Hakpld va kabpe@tile-
Tal oto dpduo o oupavédg 1 éva avtike(uevo, omndte pag dnpi-
oupyeltal n evrunwon 6tL oto BdBog Tou dpdpou UTAPXEL vePo.
Qotdoo, étav pBAvoule ekel, dlamoTwvoule OTL To €dagog eival
anoAUtwg oteyvd. To @awvouevo autd To mapatnpoulv ouxvd ol
TagWTEG TNG epripou. O oupavdg Tou kabpe@tidetal otnv €pn-
po dnuoupyel v evtinwon tng ermedvelag pag Aluvng 1} 6dAao-
oag n orofa dlapkwg amopakpuvetal 6co TNV TMANOLAlelg (elkéd-
va 8.12). To pawdpevo auté ovopdZeTal avTIKaTOMTPIOHOG.

Mwg dnuloupyeitat n Yeudaiobnon TOU QVTIKATOMTPIOUOU;

O avtikatomrplopdg maparneeirat étav 1o €3agpog eivat oAU
Bepud. ‘Etol, akplBwg mdvw and autd o agpag €xel HeydAn Bep-
Hokpaoia, eved Ynhdtepa pkpdtepn. Oco peyahlUtepn eivat n Bep-
Hokpaoia Tou agpa téoo peyalUtepn elval n taxutnta diddoong
ToUu PWTOG Kal dpa 1600 MIKpdTEPOG O Jeiktng dldbAaong oe
auTov.

Enopévwg n pwtewvr) déoun and 1o avrtikeipevo dlabAdrat dia-
JoxXIKA ota otpwpata Tou agpa. Tehlkd kovtd oto €dapog upi-
otatal oAk avdkhaon kat ¢Bdvel ota pdtia Tou mapatnenth, o
oroi{og Tnv mnpoekteivel eubUypappa oxnuatifovrag to eldwAo Tou
QVTIKELWEVOU OTO €dagog (ewdva 8.13).

Eikdva 8.10
Optlopgveq aktiveq mayidevovial 0to vepo.
RUILS n
8" ka1 Texvoloyia

(B) B\ o yuahl

Eikdva 8.11
H aktiva B e&pxetat mapdMnAa mpog ) SlaywpLoTik Empavela.
loyer mwe = H oyéon aumj pnopel va xpnotuoromnbel yia
™ pétonon tou delktn dtdbAaong Tou UAIKOU.

PKOVigy o PUAAS gq,

PaIvoHEVIKA

8ion Tou fAou —

poifovraog

Arpoopaipikri 8iG6Aaon
Av yvwpiCeig dtt n tayumra 8adoong Tou PWISS 0TV QTud-
opaipa elvat eAagpuwg wikpdtepn am’ 6,1 oto dtdotnua, pro-
pels va enyrioets yiati BAEmoue Tov ko Alyo mpw avarteilet
Kat agou éxet duoel;

Eikéva 8.12
0 ta&idiimg mg epriuou vopiler 6t avikpilet oto BAB0G Lia Aduvn.
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Eikova 8.13 )
Kabwg 10 pwg dladidetal ota dladoxikd otpwuata Tou agea n
TaxumnTd Tou uetaBareta, e anotéreaua n 8ladoon g PWIEL
vi¢ déoung va unv elvar eubdypauun kat va gaivetat oav va
avakAdtat mavw oto é6agog.

AIG6Aaon o npioua

Mowa eivat n mopeia uag ewtevrg axktivag kabws autry dtEpxe-
Tal uéoa ard éva npiouaq;

Ma va oxedldooupe tnv mopela pag aktivag Ba mpénel va
AdBoupe untdyn To vépo Tou 2vel. ‘Otav pia pwTeLvr aktiva elo€p-
XeTaL and Tov a€pa OTo YUOAL TMANOLAZel Tpog TNV KABETN, evw
otav eE€pxetal amd to yuahi otov aépa amopakpuvetal and tnv
K@Betn. Zmnv elkéva 8.14 maplotdvetal n mopeia Hag QwTEWVng
akTivag mou TPooTItTel MAPAANAA P0G TN Hla TAeUpd evog TPl
ywvikoU mpilopartog. Mapampenoe OtL n aktiva, étav Byaivel and
To mplopa, MANOLAZel Pog Tn BAon TOU TPLYWVOU KAl Aroua-
KpUveTal and Tnv Kopu®r Tou.

Eikéva 8.14 Mpiocuata OAIKAG avakAaong

Ma pwrewrj aktiva mou mpoonintet napdMnAa mpog ™ Bdon . . , . , .
evog mpiouarog, kabwg ekgpxetal and autd mAnotdlet ™ Bdon AapBavovrag v Ty Tou delikm S1GBAaong yia To yuahl and

Tou. T0 didypauua 8.1 (n=1,52) kal avtikabotwvtag otn oxéon (8.4)
TIPOKUTTTEL OTL 1] OPLKY] Ywvia yla To YUuaAi sival m,=41°, evd) avti-
oTolxa ywa to vepd m,=49°. To yeyovdg OTL n opwkn (Kpiown)
ywvia yia to yuahi sival pikpdtepn amd 45° pag Sivel ) duva-
TéTNTA VA XENOLWOTOW|ooUle éva Tpioua OxXAUATOG LOOOKENOUG
opBoywviou TPIYWVOU Yyla va TETUXOUWE: A) TNV EKTPEOTH HLAG

dgounc ewtoég Katd 90°, B) TNV AvTIOTPOYY NG mopsiag Tou
PWTOG Kal y) TNV TMAPANANAN UETATOMION WAG QWTELVHG JETUNG
(eiéva 8.15).
glKh
(a) l 8° kai Texvohoyia

Eikéva 8.15
Mpiopata oAkng avdkAaons.

Eikova 8.16

Ohik) avdkAaon kai kiGAia
Ot neploodrepeg dnTpes (kidhia) mepiéyouv dUo mplouata kataMnAa TonoBetnuéva, onwg otny
nepitwon (y) ™me edvag 8.15 ta omoia mpokaAotv LETATOmon TS PWTEWN G déoung and To avit-
Keluevo oto udtt. Me autd tov tpdmo ta kidhia yivovtat pikpdTepa Kat mo ouumayn.
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8.3 > AvdAiuon Tou PWTEG

‘Otav 10 Aeukd Gwg Tou HAlou TECEL MAvw O €va akavovioTo
KOMMATL YuaAloU, oe oanouvopouoka, knAida metpelalou, orTikd
dloko (ewkéva 8.17) k.d. eppaviovrar 6Aa Ta XPWHATA HE Hia
OUYKeKPIEVN oelpd. ‘101a oelpd XpwHdTwy eppavideTal kat oto
oupdvio ToEo.

Mwg and 10 Aeukd Pwg eugavifovtal oAa Ta xpwuarq;

AIG6AaoN LOVOXPWUATIKAC SEouNC PwTOC OE npioud

2V ewkdéva 8.18 maplotdveral n mopeia plag Aemtig povo-
XPWHATIKAG JE0UNG PWTOG TIOU TIPOOTITTEL KABETA OTN A TIAEU-
pd evdg opBoywviou TPLywvikoU mpiopatog. MovoxpwHaTikyy ovo-
paetal wa d€oun ewtdg dOtav amoteAeital and ewTtovia Mg
MOvOo evépyelag 11 and QWTEVEG aKTiveg evog XPWHATOG. TNV
elkdéva oxediadovratl dUo TAPAAMNAEG PWTEIVEG AKTIVEG TIOU QVTL-
gtolouv oto Blo xpwua. Mapatripnoe OTL Mapauévouv TapdA-
ANAeg kat peTd Tn dEAeuon Toug amd To mpioua.

Mwe¢ egpunvedouue autd To yeYovos,

Ot dUo aktiveg €xouv Tnv dla ywvia npdortwong. Emedr pwrtel-
vi] déoun anoteleital and ewtdvia Blag evépyelag autd péoa oto
YUaAi Ba kwvouvtat pe v Bla Taxumrta, dnAadn kat otig dUo akTi-
veq Ba avtiotoixel o Blog delktng didBAaong. Enopévwg olupwva
Me To vopo Tng didbAaong kat n ywvia didbAaong Ba eival dia.

AvdAuon tou AEUKOU ¢Pwtog

Tt 6a ouuBel av oto npioua nPoomnéoel pwe rou dev ivat uovo-
XOWUATIKG, Onws yia napddetyua 1o nAlakd owg;

‘Evag and toug peyaAUTepouq QUOLKoUG OAWV TWV EMOXWV O
loadk NeUtwv evilaQEépbnke va amaviroel OTo €PWINMA auto.
Apxioe Ta melpduatd Tou otnv otk To 1662 oe nAkkia 20 etwv
6tav akdéun Arav gountq oto Kaiumpitd. Apxikd dnpolpynoe
AETTEQ PWTEIVEG DEONEG NALaKOU pwTOG, okoTewldlovTag To epya-
otpPLd Tou Kal avolyovtag UIKPEG OTEG ota Mapadbupd@UANa. AKo-
AoUBwg TomoBETNoE €va YUdAvo mpiopa Kovtd otnyv omr| Kat odn-
ynoe 10 eEepxOUEVO PWG OE HIa AEUKN emupdvela (ewova 8.19).
Mapatpnoe 10 OXNUATIONO HIAG YXPWUNG Taviag: Tou Xpwua-
TIKOU QAopaTog. Xt ouvéxela o NeUtwvag Katnubuve Tnv yxpw-
N pwTewvry d€oun oe €va delTepo TIPIOPaA Kkal Mapatrpnoe OtL
TO Qwg Tou e&epxodtav amd autd rtav Aeukd (ewdva 8.20).

Me auté tov Tpdmno o NeUtwvag €3ele OTL TA XPWUATA OTO
AeUKS Qwg dev eixav npootebel and 1o UAKO Tou mpiopatog Kat
KatéAn&e TeAIKA OTO OUUmEpacpa OTL To AEUKS Qwg eival uiypa
AWV TWV XPWHATWY e KATAAANAn avaloyia. To ¢avduevo Tou
dlaxwplopou Tou AeukoU pwTéG 0 Xpwuata ovoudletal avdaAu-
on (diacmopd) Tou PWTOG.

Eixéva 8.17
Ta xpwuata o évav oUunukvo dioko.

Eixdva 8.18
Ot LOVOXPWUATIKEG PWTEWVES OEOUES MAPAUEVOUV MAapAMnAeg
uetd v €€030 Toug and To mpioua.

Eixdva 8.19
0 loadk NeUtwv evw metpauariletal 0To epyaotripld Tou ue 0
Aeukd puwg.

\\olkn'
8" kai loTopia
n.; = =3
————
[ - .\r\ \(
¥l #
= rE - _‘A:.’l
=

Eikéva 8.20
Sxnuatikn avarapdotaon me ouokeung tou Neutwva.
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Eikdva 8.21
570 yuaAl a pwtewr aktiva mou avitaTolxel aTo KOKKVO Ypw-
Ha Sladidetal pe peyaAltepn taxumta am’ 6,1t 1 aktiva mou
avtiotoixel 0to prAe Xpwua. AnAadn o deiktng didbAaong Tou
yuakioU eivat SLaopeTikdg yia To UMAE Kat KOKKIO Xpuwua.

Eixdva 8.22
H kékkwn owtewn déoun dladidetar pe peyaltepn taxumta
oto yuaAi an’ 6, n umke. O Seiktng didbAaong g KOKkwnG
elvat pkpdtepog and e urke. And to véuo g didbAaong yia
mv Bla ywvia mpdomTwong n KOKkwn 6a eKTPneTal Ayotepo
ané mv pne.

Eikéva 8.23
To oupdvio 6.

'J‘-hq.*d e
3

HaSeg
ROKKIVD

Eixova 8.24

H ataydva Tou vepoU ouunepIpépeTal Onws éva mploua Kat mpo-
KkaAel avaAuon tou PwTog.
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AgiKTNe S106AaoNG Kal XPWHATO TOU PwToC

Mg duwg amd 1o AeUkd Pwe eupaviCovtat OAa 1a xpwuara;

lMNa va gpunvedooupe TNV avdluon Tou GwTtog UToBETOUNE OTL
n taxumrta dddoong Uag GwTewng aktivag o’ €va UNKO, emo-
Mévwg kal o delktng dldBAaong Tou UAkou, e&aptdral amd To
«XpWwuHa» TNG (eikdva 8.21). 'ETol o deiktng didbAaong Tou lwdoug
elval peyalUtepog amnd Tou KOKKIVOU XPWHATOG. ZUNPwvVa UE TO
vopo g ddbAaong ywa Tnv dla ywvia mpdortwong pia pwTeL-
vi] JEOUN WdOUG XPWHATOG EKTPEMETAL and To Mploua MePLoood-
Tepo and Tnv avriotolxn Tou €puBpol XPWUATOg (ElKdva 8.22).
Me autd tov TPOMo To Aeukd QWG AVAAUETAL OE OUYKEKPLUEVEG
TEPLOXEG XPWHATWV: Wwdn, PrAe, Kuavy (Yahddia), mpdolvn, Kitpl-
VN, TMOPTOKAA(, KOKKIVN KAl 0g OAeq TIC eVvOIAUETEG AMOXPWOELS
Toug. BeBalwg dtav pwtevég d€opeq OAWV TwV XpwHdTwy ¢Od-
OOuV OUYXPOVwGg oTnv Bla TePLoxr) Tou auPIBANOTPOEdoUG XITW-
va Tou patol pag dnuioupyeital ) eviunwon Tou AeukoU ¢pwTog.

To oupdvio to&o

To oupdvio 16E0 elval éva Beapatikd amotéAeoua TnG avAAu-
ong Tou nAlakou ¢ewtdg. To oupdvio Té6E0 oxnuatifetar étav o
AAlOG AQUMEL OE [Ia TIEPLOXT) TOU oupavou, evw Tautdxpova umndp-
Xouv otaydveg vepoU o €va oUvwepo 1] Bpéxel otnv avtiBemn
TePLOXr) Tou oupavou (eikdva 8.23). INa va KatahdBoupe MwG oxn-
patifetal To oupdvio TOEO ag MAPAKOAOUBY|COUE TNV TIOPE(d UIag
oAU Aenmg pwTevig déoung. KdBe otaydva ocuumeplpéperal
oav pkpoS mpiopa. Kabwg n d€oun elo€pxetal otn otayova dia-
OAdTal Kat avaAlUeTal OTa XPWHATA TOU PACUATOG. 2TO ECWTEPL-
KO Tng oraydvag upiotaral oAkrp avdkAaon kal eE€pxetal agou
dlabAaotel ya deutepn ¢opd. H deltepn didOAaon eivalr mapo-
MOl HE TNV MPWTN Kal TPOKAAel UEYAAUTEPO JSLaXWPLOHO TWV
PwTEVWV akTivwv (ewdva 8.24). And TI§ aktiveq mou ¢pBAvouv
oTo MATL PMOG QUTEG TIOU avTIoTOLXOUV Ot JLaPOPETIKA Xpwpata
npogpxovral arnd dlaPopeTikég otaydveg. Me autd Tov TpOmo
dnuoupyeltal n ewdva Tou oupdviou TOEOU.

To xpwua tou oupavou

Ot aotpovadteq mou avrtikploav tov Ao and tn gehrjvn eidav
éva Aaumepd dioko oe €va paupo eovro. AvtiBeta avtikpifovrag
Tov NAo and T ' BAEnoupe éva Aaumnepd dioko o’ éva karta-
Ydhavo @ovto. Katd Tt dldpkela TG avatoAng 1} g duong tou
AAlou o oupavdg Taipvel dLAPopPoug XPWHATIONOUG TIou ard Ttnv
apxaldmra wg orjuepa anoteAolv mnyr EUVeuonqg yld Toug KaA-
NTEXVEG AMAA KAl TIOMEG POPEG avTike{uevo Baupaopol and Touq
arm\oug avepwroug.

Mou ogeiletal To yaAdllo xpwua Tou oupavou;

Zwuatidla dnwg ta droua, Ta poépla 1§ kKOKKoL OKAVNG aroppPo-
@ouUv Kdroleg amnd TI§ PWTELVEG OKTIVEG TIOU TIPOOTITTTOUV TAVW



KEDAAAIO 8 AIAGAAZH TOY ¢QTOZ

TOUG Kal TIG ETIAVEKMEUTOUV TIPOG OAeq TIG KaTeubuvoelg (slkdva
8.25). Néue toéte OTL TO QWG OokKedalertal. H opartr aktivoBoAia
Tou ‘HAlou @Bdvel otn M agou dlacyioel v atudoealpa mou
Vv nepBaMel, okeddletal ota pdpla Tou o&uydvou Kal Tou alw-
Tou Kkat «dlaokopmiletarr mpog OAeg TIG KateuBuvoelg. And TIQ
aKTiveg Tou opatoU pwTtog Meploodtepo okedAlovTal eKelveg TIOU
avTiotolxoUv OTO LWdEG XPWHA Kal akohouBouv JSladoxikd akTi-
VEG TIOU avtloTolxolv ota umdlowna xpwuata tou ¢dopartog. H
1wdng aktvoBoAia diaokopmiletal 10 PopEQ TePLocdTEPO and TNV
KOKKIVN. To @wg yahddiou xpwpatog okeddletar Aydtepo amd
ekelvo Tou Wdoug Suwg Ta pdtia pag elval meploodtepo euai-
0bnta oto YaAddo mapd oTo LwdeG Katl YU autd 0 oupavog Hag
@aiverat yahdliog (eikdva 8.26). O oupavdg Ouwg dev paivetal
ndvrote yaAdQlog. Otav oty atpudéopaipa UndpxXouv owuatidla
peyahUtepa and Ta poépla Tou o&uydvou Kal Tou alwtou, TOTE
okedddovral évtova PWTEWVEG aKTiveg KAl AANWV XPWUATWV EKTOG
TOU wdoug Kat Tou WrAe. Autd KAvel Tov oupavd va ¢aivetat
Aydtepo YaAddlog kal va malpvel éva Xpwupa mpog To AoTipo.

lNati katd v avatoAn kat ™ duon tou NAtou o oupavds «Bdpe-
Tal» KOKKLVOG;

Eidape OTL ol QwTEIVEG OKTIVEG TIOU AVTLOTOLXOUV OTO KOKKIVO
xpwua okeddlovral Atyétepo amnd autég tou Lwdoug. Emopévwg
étav pa d€oun AeukoU wTog dlavuel pikpr andotacn otnV atué-
opalpa Kat gtdvel otov maparnentr] Ba meplExel Kuplwg akTiveg
1WOdoUG Kal UITAE XpWHaTOg (elkdva 8.26). AvtiBeta pia déoun Aeu-
koU QwTdg Tou dlavlel HeydAn andaotaon otnv atpdéopapa otav
¢Bdoel otov mapatnent) 6a mePEXEL KUpiwg aktiveg Tou avTl-
oTolxoUv OTO TOPTOKAA( KAl TO KOKKIVO Xpwua (elkdva 8.26). To
Pweg oy eBAvel otov napatnent étav o NAlog Bpioketal Kovtd
otov opifovta dlaviel TOAU peyaAUTepn amndoTtaon oty atud-
gpatpa art’ 6, davlel katd T ddpkela TG nuépag. ‘Etol katd
To nhoBacilepa o oupavdg epgavicetal dladoxikd KiTpivog, Top-
TOKOAL Kat TeNkd kOkkvog. H avtiBetn oelpd XpwudTwy eppavi-
Cetal Katd tnv avatoAr] (edéva 8.27).

To XpwuUO TWV CWUATWYV

O kdopog mou pag mePIBANEL gppavifel TokiNa xpwudtwy. Ta
TPlavTApUANa elval KOKKIva, O oupavog YOAAQog, Ta QUANA TwV
putwv pdoiva (ewdva 8.28). Ta xpwuata Bpiokovral mdvia oto ermi-
KEVTPO TOU eVOLAPEPOVTOG TOOO TWV KAANTEXVWY 000 KAl TWV PUCL-
Kv. Ma T0 QUOIKS OUWG TA XPWHATA TWV CWHATWY dev TIPOEPXO-
vTal and to UAKG and To omoio arotehouvtal. H aiobnom tou xpw-
MaTOG TIPOKAAE(TAl OTO OUCTNUA MPATIOU-EYKEPAAOU TOU TIAPATNPN-
™ and To QWG ToU avakAdTal 1} eKMEUNeTal arnd Ta CWUATA.

Xpwuata ané avakaaon

‘Exelg mapatmnpnoet nwe¢ UETABAAAETAL TO XPWHA TWV QVTIKEWUE-
vwv Otav petaBdAAETal TO XPWUA TNG QWTEVHG JEOUNG TIOU MEPTEL
navw Toug;

210 Aeukd Qwg To AvBog evig TPlavtApuAlou @aivetal KOKKI-
Vo, eV Ta QUMa mpdowva (ekéva 8.29a). Av To TPLAVTAPUAAO

Eixova 8.25

Ta pdpta tou ouydvou kat Tou alwtou kabwg kat ot KOKKOL
OKOVIG AmopPOPOUV TIC PWTEIVES QKTIVEG KAl TIG EMAVEKTTEUMTOUV
MPOG GAES TIG KaTEUBUVOELS.

Eixdva 8.26

H wdng, n ume kat n yaAala aktvoBoAia okedalovrat mepto-
a6tepo and g undlomes. Etol T0 Xpwua Tou oupavou mou
npokunTel and 1o didyuto nhiakd gwg gaivetar yaAao.

nAcfaoiiepa

EydAn Sabpopr
TNy aTpOOpaIpa

iwﬁmun
atpdopaipa

Eikéva 8.27

Kard mv avatoArj kat ™ &don tou nAiou o oupavdg «Bagetar
oPPUPSS.

Eixova 8.28
0 Kdouog mou pag mepiBaMet eivat Eyxpwuog.
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Eikdva 8.29 »
To xpuwua evdg etepdpwtou owuatog e&aptdrat and To pwua
T0U QWTEG mou mEQTeL mdvw Tou. Ta Tplavideula gwtilovral:
(a) ue Aeukd pwg kat (B) e mpdawo.

Qwtlotel pe PwTewvry dEOUN MPACIVOU XPWHATOG, TOTE TO AvOoq
Qaivetal paupo, evw Ta GUANA dlatneouV To TIPACIVO XPWHA TOUG
(eidéva 8.29B).

Mati 10 xpwua Twv eTEPOPWTWY owudtwy e€aptdrat and 1o
Xpwua pe 1o onoio gwrtifovrat;

Ta adlapavr) cwuaTa arnopPoPouV &va HEPOG TWV PWTEWVWY AKTI-
VWV TIoU TEPTOUV TIAVW TOUG, VW avakAoUv To urmdAolro. Av €va
owua avak\d TIG QWTEWVEG aKTiveg KOKKIVOU XPWUATOG Kal arop-
POPA AUTEG TIOU QVTIOTOLXoUV OTa UTOAOLTA 0patd XpwHaTa, ToTe
Ba aivetal kKOKKIVO OTav QWTIeTAL e AEUKO 1) HE KOKKIVO QwG.
Me orolodnnote dAo xpwua 6a ¢aivetal pavpo. Ta pépn Twv
PUTWV TIOU TIEPLEXOUV XAWPOPUAAN arnoppo®olv GWTEVEG akTiveg
OV TWV XPWHATWY kal avakAoUv POvVOo autég Tou avTloTolXouv
oTo TPACWVo XpwHa kat yU' autd ¢aivovrat mpdowva (ewdva 8.28).

To ASUKO Kal To Haupo

H oeAida Ttou TeTpadiou ogou avakAd TIG QWTEVEG SEOUES TIOU
Eikéva 8.30 avTioTolouv og OAa ta xpwuata. ‘Etol étav gwtiotel pe Aeukod
~ Xpupa adiapavous owparog ) QWG Qaivetal AeUK, evd) av QWTIOTEl Pe TO KITPVO Qwe evdg

To KGKKIvo QvBog avakAd TG QWTEWVES aKTIVEG TOU QVTLOTOLXOUV , , , . < , .
070 KGKKIVO YPUUA KaL AMOPORG TIS UMGOITEG, kepoU @aivetal kitpwvn. MNevikd av €va owpa avakAd 1§ pwTtel-
véqg aktiveg Tou avtiotolxolv oe OAa Ta Xpwuata 6a eugavile-
TAL Je TO XPWHA TNG QWTEIVAG dE0HUNG e TNV omnola wtieTal,
eV av amoppoPd TIG QWTEWVEG aKTiveEG TIOU avTloToLXoUuv ge OAa
Ta Xpwuata kat dev avakAd kauia téte Ba eugaviletal pauvpo.
Avtikelpeva Onwg 10 KApBouvo 1) Ta ypduuata tou BiBAlou oou
paivovtal pavpa ylati anoppo@ouv eEicou oxeddv OAeG TIG PWTEL-

véq aktivegq mou avtiotolxolv oTo opatd Pwg.

Xpwuata and SiEAsuon

Ta dapavr éyXpwpa owuata, Onwg €va KOPPATL XPwHATIoTO
TCAL, aprivouv va Tepdoouv PWTELVEG AKTIVEG TIOU avTloTOLXOUV
o€ OPLOMEVA XPWHATA Kal arnoppodouyv TG urdloureg. ‘Eva Kop-
MATL TCAML TO omoio O0TO AeUKO QWG PAVETAL KOKKIVO ETUTPETIEL
OTIG PWTEWVEG OKTIVEG TIOU QVTIOTOLXOUV OTO KOKKIVO XPWHA va
SlENBouy, evw amoppodd TIg undhotreg (eikdva 8.31). Ta ouvrion
T{aua Twv napablpwv eival dxpwpa emneldny emTPENouV TO MEPA-
OMa QWTEIVWV aKTivwv TIOU avTiotolouv oe OAa Ta XpwaTa.

levikd To XpwHa €vég adiapavoug cwparog kabopiletal amnd
Xowya Blogavous owuaTog TO XPWHA TIOU QVTLOTOLXEl OTIG PWTEVEG aKTiveq TIOU aAuTO ava-
To KOKKwo T{Aut emToEmel ) SIEAEUON TWY PWTEWWY QKTiVWY KAG, ev®) evog dlapavoug kabopiletal amd To Xpwua Tou avil-

MoU QVTLOTOOUV OTO KGKKIO YPWHA Kl GMOpPOPa TG und-  OTOLKEl OTIG PWTEVEG OKTIVEG TWV OToiwv eTuTPEMeL T S1EAeuon.
Aotrteg.

Eixéva 8.31
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To nhiakd Qwg

To nAlakd ewg eival Aeukd ylati meplExel putévia OAWV TWV EVEPYELWV TOU opatoU ¢pdouatog. MeplExel duwg meplo-
0dTepa GWTOVIA TIOU aAvTLOTOLXoUV OTnv evOLAueo™ Meploxr] METAEU Tou KITPIVOU Kal TOU TPACIVOU XPWHATOG Kal Atyd-
TEPA OTIG AKPAIEG TIEPLOXEG TOU KOKKIVOU Kal Tou wdoug. Emedn) to avBpwrivo eidog eEeAixbnke oto TepBAAOV TOU
nAlakoU @wtdg, Ta UATIa pag elval o euaiotnta 0To WG AUTWV TwV XPwHdtwy. M’ autd kdamoleg Aoupideqg oe auto-
KivNTtédpduoug Bagovtal kitplveg wote va dlakpivovral kakutepa. Ma tov dlo Adyo PAEmnoupe KaAUtepa pe TO KiTplvo
PWG TIOU EKMEUTOUV AQUMTHPES ATHWY vatpiou.

» Xpnoigomoinoe Kal eQpAPHOCE TIG €VVOIEG TIOU EHABEG:

1. Zupgm\ipwoe Tiq AEEelg Tou Aelmouv amd To MAPAKATW Keluevo €Tol wWoTe Ol MPOTACELG TIOU TPOKUTTTOUV
va elvat emotnuovikd opbEq:

a. Otav 10 pwg mepvd and €va dlapavég UNKS oe éva ANo dlapavég UNKG, oTo orolo diadidetal ue

dlapopeTIK Taxutnta, n OJlelbuvon JLAd00NG TOU .ovoeeeeeennene.. Auté TO @awvdpevo ovopdletat
B. FTwvia mpdomtwong eivat n ywvia mou oxnuatietat and v ................. AKTVA KAL TNV ...oveeeennnnes oTo
onueio mpdomtwong. Nwvia didbAaong eival n ywvia mou oxnuatifetal PETAEU TNG ..ovvevee...... aktivag
KAL TNG  vvvveeeeireieeieeaaen otn dlaxwpeELoTIKY emipdvela. H mpoorimrouca QwTev aKTiVa, N .ocoeeeennen.

KalL n KaBetn omv erpdvela enagng oto onueio mpdomrtwong Bpiokovtal oto Blo ................

Y. Otav 1o @wg Tepvd and éva dlapavég owpa e AANO OTTIKA TIUKVOTEPO (dnwg dtav Tepvd and Tov

aépa oto YuaAi), tTéte n ywvia ddbAaong (d) eival .......cceee...... arté T ywvia nmpdomtwong (fi). Avri-
Beta Otav 1o Qwg TePvA amd éva OTTIKA TUKVOTEPO O €va OmTIkA apaldtepo HETO, Yia mapddetyua
aré 10 vepd oTov agpa, n ywvia ddOAaong eival ..............cc.... aré TN ywvia mpdomtwong.

Otav n d€éoun tTou GWTOG MPOOTITTEL KABeTA OTNV erpdvela dlaxwplopolu dUo péowv, TOTE TO GWG
mepvd oto AA\o PECO Kal cuvexiCel va dladidetal oty ............ dlevbuvon,.

d. Otav n ywvia mpéontwong AdABeL Wa oplopévn TiUr TETola waote N SLaBAWUEVN akTiva va yivel mapdh-
ANAN TPOG TN JLaXWPLOTIKY empdvela Twv dUo pEowv, TOTE auth 1 Ywvia ovopdletal .............. yYwvia
dldbAaong kat cupBoAlleTal e .......... Me xprjon Tou VOPoU Tou 2vel yia Tn JLABAaon TPOKUTTTEL:
NUM,=——. MNa aképa peyalitepn ywvia n mpoomintouca O€0un uPoTATAL HOVOV ...oooeeeennn.... To
PAVOUEVO AUTO OVOMATETAL .ooeovveereeeeeeennnee avAakAaon.

€. Av éva owpa avakAd TIG QWTELVEG aKTivEG TIoU avtloTolXoUv g OAa Ta Xpwuata, Téte Ba eupavidetal
ME TO ... ™G PWTeVNGg d€oUng e TNV ormoia pwTileTal.

AV €va OWUA .ooeoveoinieiieanns TIG PWTEWVEG AKTIVEG TIOU avTlOTOLXOUV 0g OAA TA XPWHATA TNG OpPatnig
akTivoBoAiag kat dev avakAd kavéva, Téte Ba eUPaviCETAl ..................

Ta dlagavy €yxpwua COUATA AQVOUV va TMEPATOUV .........  .cceeeeen.n. TOU avTIoToLXoUV OTO XPpWwUa
TIOU €UPAVICOUV KAL ....c.vvvveeeene, OAeg TIq uTTOAOLEG.

Na Jdwatunwoelg To vOuo Tou Zvel yla Tn ddbAacon Tou PpwTog.
Mwe opifetal o deiktng dldOAaoNg evog UAIKOU Kal Toleg eival ol HovAadeg Tou;

Na ouykpivelg T ywvia nmpdomtwong pe Tn ywvia didbAaong dtav pa pwtelvry d€oun diEpxetal and tov
aépa oTo YUOA( Kat dev eival KABetn otn dlaxwpeloTikh empdvela. To Blo otav diépxetal and To YUOAL
otov aépa. Na oxedldoelg oe KATAANANAO Oxrjua TNV TMOoPeld TWV QWTEWVWY AKTVQV.

5. To ¢pawvéuevo NG atpuooPalplkng didbAaong au&dvel 1 pelwvel Tn dldpkela TG NUEPag. AkatoAdynog To.
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6.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

» EQApHOOE TIC YVWOEIG OOU Kal YPAYE TEKHNPIWHEVEG ATIAVTHOEIG VIO TIC EPWTHOEIG TTOU aKOAOUBOUV:

210 dmAavé oxfiua ¢aivetal éva vouplopa M mnou €xel TormoBetnBel otov mubuéva
pag Apvng. Ze molo onuelo TEEMEL va TOMOBETNOEL TO PATL TOU €vag Tapatnen-
TAG Wote va del To VOULoua; Na mapactioelg Ypaplkd oto TeTpddid oou Tnv Topeia
TWV QWTEWVWV AKTVQV.

q

Mia HovVOXPWMATIKY QwTelvr) d€oun dladidetal and to vepd oTto YUaAl. Zuppou-
Aevoou ta dedopéva tou didovral oto ddypauua 8.1 yia v taxutra diddoong =
TOU QWTOG OTO vePd Kal To YUOAl kal oxediaoe tnv mopela g PwTewvrg d€ouUNG. o

Na OUPMANPWOELG TNV TOPEId TWV PWTEWVWOV SECUWV TOU TIAPIOTAVOVIAL OTO  uuee o
poh

dmhavé oxipa. ; \\
Katd Tig {eoTéq KAAOKAIPIVEG NUEPES Ol eUBE(C aoPAATOOTPWUEVOL dPALIOL TUXVA |x: i :';_L
divouv tnv evtunwon OtL oe PeydAn andotaon eivar Bpeyuévol. Mwg Ba pro- W

pouoeqg va eEnNynoelg autd To PALVOUEVO;
Mapatripnoe v eikéva 8.1 otnv omnoia maplotdveral éva KouTtdAl BuBlouévo !
oe éva mompl pe vepd. MNwg Ba prmopouoeg va €ENyNoelg TO OMACIUO TIOU TapatPelq otn Aafr) Tou
KoutaAloU; Zxedlaoe €va KATtAAANAo Oxrjua e TO OToio va JIKAIOAOYEIG auTtd Tou Tapatneelg.

yuakl

‘Evag Eokipwog B€AeL va XTUMAOEL e TO KAUdKL TOU pia Qwkla Tou Bpioketal Bublopévn oto vepd. Oa
npémnel va otoxeuoel o Tdvw, o KAtw 1) Kateubelav mdvw tng; Oa €kave To (Blo av xpnotuonolouae
wg Om\o €va TIoTONL e Loxupr] d€oun Aéillep; Mmopeig va aittiohoyrioelg tnv andvinor} oou oxedldlo-
VTaG Kal TO avdAoyo OoxNua;

OéAelq va oteilelg pa d€oun Aéwllep oe €va daotnuiké otabud o omoiog PBpioketar p€oa otnv atuod-
opalpa akpwg otn ypauury Tou opifovra. ©a okomeuoelq o mAvw, To KATw 1] Tov (Blo To dopupo-
PO oTtabud; Oa €kaveg To Blo av avti yia déoun AwWlep exkTdEeueq €vav TUPAUAO;

MNwpiCelg otL To Pwg dladidetal eubBUypaUUa Ot éva OPoYEVEG UETO aANd O pia OmTikn (va @aivetal
va KAPMTETAL Kal va akoAouBel tn dlevBbuvor] Tng. Mmopeig va eEnynoelg yiati oupBaivel autd;

Mapatrjpnoe Tn dmAav eikéva oTnv oroia MapIoTAvETaL N TMopela Wag -~

PWTELVNG dEaUNG, KaBwg diEpxetal ard To UAkS A oto UAkS B. Moo amd e 0

Ta dU0 UNIKA €xel To peyaAUtepo delktn dldOAaong; e Tolo UAKS TO QWG o
dladideTal pe ™ peyalutepn TaxUutnTa,;

To yuaAl €xel peyalutepo Oeiktn dldOAaong amd 10 vepd. Moo UAkd 1 e

;,cp,ouola(’al ™m psyal)\umpn OPLKN yfnwa, , , ’ , |
éva Tplopa To 1Wdeg Pwg ekTPEmeTal and Tn nopeia dlddoong Tou

neploodtepo and to KOkkvo. Mati cupBaivel auto;

Mowa €yxpwun dEoun €xel peyalltepn TaxAutnTa oto YUAA(; H KOKKivn, n Tpdoivn 1 n UmAE;

Na e&nynoelg ylati éva okotelvé ouvvedo mpopnvuUel Bpoxn av Yvwpeilelg otL ol peydleg otaydéveg vepou
arnoppPo®oUV HeYAAUTEPO TOCOOTO aAKTIVOBOAlaG ar’ éon dlaxgouv.

‘Eva dlapaveég T¢auL étav pwTifetal pe AeUKO pwg @aivetal KOKKIVo, evw €va dMo mipdowvo. Kataokeudlou-
pe éva Yudhivo kouti mou to mep(BAnud tou amnoteleitar and Ta duo T{dua Tormobemuéva To €va TAvw OTo
AM\\o. ZT0 e0WTEPIKS TOU KOUTIOU TOTOBETOUNE A Asukr] TNyN GwTdq. Moo eival To Xpwua mou Ba SoUupe;
Na xapaktnpioslg pe = TIG TPOTACEL TwV OMoiwv TO TEPLEXOMEVO elval EMIOTNMOVIKA 0pBd kat pe A
QUTEG TIOU TO TEPLEXOMEVO TOUG eival ETIOTNUOVIKA AQvOaTUEVO.

i. ‘Otav o NnA ApuOTpPOVYK, 0 TIPWTOG AvBpwrog Tou MAtnoe Tnv empdvela NG ZeAnvng, €otpede TO
BAéuua tou mpog Ta mavw avtikploe éva paupo oupavd oe aviiBeon pe Tov Kataydhavo tng IMg.
Auté oupBaivel ylati: a) otn Zehrjvn dev UTAPXOUV QWTEWVEG TNYEG, B) N ZeArjvn dev €xel ATPO-
opaipa, y) n Zehrjvn €xel oAU xaunAr) Beppokpaaia, d) n ZeArjvn dev €xel wkeavoug Tou va ava-
KAOUv TO n\lakd ¢wg, €) Tinote and oAa autd.

ii. H oknvn evdg Bedtpou pwtiCeTtal amd €vav MPOoBOAEA TIOU eKTIEUTEL AKTVOBOAIa pUrAe xpwuatog. To
XpWHa Tou ¢aivetat va €xel o Kitpwvog pavolag Tou MpwTaywvioTr sivat:

a) pmAe, B) kitpwvo, y) Aeukd, d) paulpo, €) kavéva and autd.
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ONOR.WAKO

1.

Ma Qwtelvry déoun mpPooTiTel oTnV enMdvw eriedvela Uag opboywviag YUdAvng mAAKag e ywvia mpo-
omtwong 60°, evd n ywvia ddOhaong g déoung sivat 35°. Na oxedldoelg TNV TPOCTIMTouca Kal T
OLABAWUEVN PWTEWVH] AKTIVA, KABWG Kal TNV KABETN OTn JLaXWPLOTIKY EMPAVEID OTO ONue(o TMPAoTITWONG.
Na mpoodlopioelg T ywvia mpdomrwong TG PwTevng O€oung otnv KATw eripdvela g mAdkag. Av n
mAdka mepBaMeTal and aépa, va umoAoyioelg tn ywvia pe tnv omola eEEpxeTal n PWTEWVY aktiva amd
auty. lMowa eivat n dielbuvon Tng eEepxdpevng PwTewng d€oung oe oxgon e Tn dlelbuvon Tng mpo-
omirouoag;

Na mpoodiopioelg To delktn SABAaong evég UAkoU av yvwpilelg 6Tl pia ewtelvry déoun dlabAdral pe
ywvia 30° étav n ywvia mpdéomtwong sival 45°.

v

v

NEPIAHWH

AldBAaon ovopddletal To @awvouevo TG allayrig g dlelbuvong dldadoong Tou PwTdg dtav autd mepvd
and €va dapaveég UAKO oe €va dA\o dlapaveg UAIKG, oo orolo dladidetal pe dlapopeTikr) TaxutnTa.

Katd 1 d1dbhaon tou pwTtog LoXUoUV oL akdAouBol VOUoL:

a) H mpoomintouca aktiva, n dlabAwuevn Kal n eubela Tou eival KABeTN otnv eredvela enagng Twv dUo
UNKWV Kal epvd and 1o onuelo mpdomtwong Bplokovral oto Blo eninedo.

B) To mnAiko Tou NuITéVoU TNG Ywviag MEOoMTwong TPog To NiTtovo Tng ywviag didbAaong eival ota-

Bepod: M =0Tabepd (VOpog Tou Zvel yla T SdbAaon)

nu(d)

Aelktng dldBAaong evdég UAIKoU opiletal To TnAiko n=(taxumrta d1ddoong Tou GwTdG OTo Kevd)/Taxutn-
Ta d1ddoong Tou QwTOg OTO UAIKO) 11 n=c/u
Otav pwtewvr aktiva mpoortrTel TV empdvela enagrig dUo UNKWY, TIPOEPYXOUEVN aMd TO OITIKA TIUKVO-
TEPO e ywvia peyalUtepn Hiag opkng ywviag téte ugiotatal pévo avdkAaon. To ¢awvopevo autd ovo-
pdadetal oNkr avAkAaon.
To Aeukd @wg eival oUvBeTo. Amoteleital and akTvOBOAleg Tou avtiotolxoUv o KABe xpwua. To Aeu-
KO @wg avalletal and éva mpiloua, ondte oxNUATICETAL TO XPWUATIKO GAcua.
H avd\uon tou ¢wtdg opeiletal oto 6tL N TaxUmTa d1ddoong Wag PWTEWNG aktivag o’ éva UAIKO, eTo-
pEvwg Kkal o delktng dldBAaong Tou UAKoU, eEaptdral amd TO «XPWHaA» TNG.
To xpwua evog adlagavolq owWUAToG Kabopiletal amnd To XPWHUA TIOU AVTIOTOLXE(! OTIG QWTEWVEG AKTIVEG
ToU autd avakAd, evw evog dlagavoug kabopiletal amd To XPWUA TIOU AVTIOTOLXEl OTIC QWTEWVEG aKTI-
VEG TWV omolwv emTpémnel TNV dlENEUON.

BAZIKOI OPOI
Ortikd UKVATEPO UAIKO AldBAaon Aeiktng didbAaong
OAKr} avdkAaon AvdAuon tou QwTdq Xpwuatikd edoua
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KE®AAAIO 9

®AKOIl KAl ONTIKA OPrANA

®AKOI: H OPASH MAS 5TO MIKPOKOZMO KAI TO MEFAAOKOZMO _o0'Kf .
Q" Kai I\OYOTIO TR

Omtikég @pakég ovopdletal €va dlapavég owua, ouvibwg and
YUQAL, TO ormoio €xel KQUMUAeG eTULPAVEIEG (CPALPIKEG 1} KUAVOPL-
k€G). Ou apxaiol ‘EAAnveg yvwpllav OtL €va dlagavég opalplkod
doxelo yepdro vepd urnopoloe va OUYKEVTPWOEL O€ [a TIOAU UIKEN
EMPAvEL TO NAAKO Qwg Tou €nepte TAVW Tou (elkdva 9.1).

MpwTtol ot KivéZol xpnowlomnoinoav tToug Qakouqg yla TNV avTl-
MeTwron Twv TPoBAnudtwy Tng épaong. Nuakid dépaong kata-
okeudoTnkav yla mpwtn gopd otn Bdpela Itaiia ylpw ota 1825.

2TIq apx€q Tou 170U awva o Kémiep kat o MaAkaiog ouvdua-
oav dUo QakoUg Kal KataokeUaoav Ta TMPwTa TNAeokdma (EIKO-
va 9.2). Me ta tnAeokdma ot dUo emotripoveg dleUpuvav Ta opla
Tou opatoU oUuUMavtog Kal €Tol Pundépecav va TIapatneErioouV TIig
KIVAOELG TWV TIAQVNTWV Kal Twv dopupdpwv Ttoug. Ot pakoi aro-
Teholv Ta Baoikd eEaptriuara SAwv oxeddv TwV OMTIKWV 0pYd-
VOV: TWV MUIKPOOKOTIWY, TwV TNAEOKOTHWY, TWV PWTOYPAPIKWY
MNXavwyV, TWV UNXavnudatwy mpeoBoAig ekovwv K.4.

Eikéva 9.1
To gAoyopdlo yuaki Aptotopdvng: Nepédeg (423 m.X.).

Eikéva 9.2
(@) To mAeokdrio mou xpnaiwonoinoe o Makikaiog e To omoio
napatipnoe mpooektikd Ty erupdvela e ZeAvNG Kat avakd-
Auge kdrotoug and toug dopupdpous Tou Ala.

9.1 > Suykhivovreg kai amokAivovreg Qakoi ¢ (B) Eva adyxpove mleoksmo

Av avapwTrBnKeg TOTE YA TA XAPAKINELOTIKA €vOG TIOAU UIKPOoU
QVTIKELWEVOU Kal BEANOEG va Ta mapatnpnoelg, acPalwg Ba xpn-
oworoinoeqg €va peyebuvtikd @akd. Av mapatnpnoelg €va avtl-
Keipevo péoa amnd €va gakd, To PéyeBOg Tou gaiveTal dlagope-
TIKO amnd autd mou eival otV MEAYUATIKATNTA.

2e nolo @atvduevo Paoiletar n Astoupyia Twv QAKWY;

Otav pa ewtewvr) d€oun mepdoel péoa amd €va eakd, AOyw
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Eikdva 9.4 »
(a) Xapakmpiotikd koilou @akou. (B) Xapakmplotikd Kuptou
@akou.

(B)

Eikéva 9.5
JT0U¢ pakoUq ta mplopata eivar tomobetnuéva wote: (a) Ot
ouykAivovteg pakol va elvat mayUtepol ato kévipo. (B) Ot armo-
KAivovteg pakol va elval Aentdrepot 0To KEVTpO.

156

TOU Qalvouévou NG dtdbAaong kaumrteTal TIOAU €vtova. Yrdpxouv
U0 KUpla €idn QAKWV:

OL kupToi Qakol elval maxUTtepol OTo HETOV Kal AETTATEPOL OTO
dKpPO Kal PETATPEMOUV WA JE0UN TIAPAAMNNAWY PWTEIVWOV aKTiVewv
oe OUyKkAivouoaq, yU autd kat ovopdlovtal ouykAivovreg ¢akoi. O
MeyeBuvTIKOG pakdg elval ouykAivwv gakdg (eikéva 9.3a). Ot koi-
Aol pakol eival Aerttétepol oTo péco Kat axutepol ota dkpa. Meta-
TPEMOUV [ia JE0UN TMAPAMNAWY QWTEWVWOV aKTivwv o€ amokAivou-
oq, YU autd ovoudlovral amokAivovreg gakoi (ewéva 9.3B). Tétol-
ou eidoug Pakoi xpnoworololvtal OTo OKOTEUTPO TNG PWTOoyPa-
PIKIG MNXAVAG.

To onueio E; oto omoio ouykevtpwvovTtal ol QWTEWVEG aKTiveg
G ouykhivouoaq d€éoung 13 ol Tpoektdoelg Tng amokAivouoaq
ovopddetal kUpla eotia Tou Qakou.

2TV elkova 9.4 @aivovral peplkd amd Ta XAPAKINPELOTIKA TwV
PAKWV HE OQAIPIKES ETUPAVEIEG.

E E
K o Bl Bk K o o2 K
PR [N PR J— = | @ ==
(a) (B)

H ypauury KK, mou ouvdéel ta kévipa Twv dUO OPALPIKWV
empavelwv Aéyetal KUplog dgovag tou gakou. To onueio Tou
Kupiou d&ova mou Bpioketal oto Yoo Tou QakoU ovoudletal
KEVTPO TOU @akou. H amdotaon tng kuplag eotiag amd TO
KEVTPO Tou QakoU ovopdletal €0TIOKH AMOOTACON TOU QAKOU.
‘Evag Aentdg Qakdg dlabAd TIG QwTelvEég dETUEG TIoU €pxovTal
and de&ld Tou pe Tov (Blo TPdmo mou JlabAd Kal AUuTEG Tou
gpxovral and aplotepd Tou. Zuvenwg €xel dUo KUpleg e0Tieq
(E4, Ey). MNa Aemtolq @akoug ot dUo £0TIAKEG amootdoelg eival
{oeqg.

MNa va kataAdpBoupe nwg Acitoupyel évag Qpakog, pnopoupe va
Bewprjooupe 6Tl amnoteleital and €va ouvolo MPLoPdTwy dlago-
PETIKWV peyebwv Kal oxnudtwyv (eikéva 9.5).

lati o pakdg nou eivat Aentdtepog OTO KEVTPO MpokaAel amo-
KALON TWV QWTEWVWYV dEOUWY, VW O TAXUTEPOG OUYKALON;

MmnopoUpe va mpooeyyiooupe €va ToAU Aentd koilo ¢akd
pe €va Tplywvikd mpiopa Tou omolou n Kopuen Bpioketal oTo
KEVIPO ToUu @akoU. Xxedldloupe Tnv mopeia plag Aemmq
PWTELVNG BEOUNG TIOU TIPOOTITTEL 0TO Pakd TMapdAAnAa otov
KUplo d&ovd tou. 210 kepdAalo 8 pdbaue oti, étav pla PWIEL-
vl aktiva ewo€pxetal mapdAAnAa mpog In Pdon evédg TPLyw-
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VIkoU mplopatog, eEepxdpevn and autd alldlel mopela wote
va nAnotddel mpog tn Bdon tou (elikdéva 9.6). ‘ETol ¢’ €va Koi-
Ao @akd n eEepxduevn aktiva eKTPEMETAL DOTE va AMoud-
KpuveTtal and 1o KEVIpo Tou, dnAady o pakdg Aettoupyel wg
arnokAivwv. Avtiotolxa évag moAU Aentdg @akog Tmou eival
naxUtepog OTo KEVIPO Tou Tpooeyyiletal amnd €va Tplywvikéd
npiopa tou omoiou n kopupr Bplokeralr oTtnv KOoPuPr TOU
(akoU kat n Bdon tou eival mapdAAnAn mpog tov kUplo d&o-
va Tou QakoU (ewkdéva 9.7). 'ETol pla QwTelvy aktiva TapdA-
ANAn mpog tov KUplo d&ova otav eE€pxetal and 1o Gakd TAn-
oldlel TPog TO KEVIPO TOou, dNAAdr o Pakdg Aettoupyel wg
OUYKAIVWV.

9.2 Eidwha pak®v

Otav oe apketr) andotaon and €va ouykAivovta ¢akd Toro-
Betrjooupe €va aviikeipevo, T.X. €va Kepi, TO0Te oe 000vn Tiow
and 1o Qakd eival duvatdv va oxnuatiotel mpaypatikd eidwho
Kal avreotpaupévo (ekéva 9.9).

MAnowdlovtag To avTiKe(uevo TPOG TO PAKO TO HEyeBOg TOU
eldWAoU peyalwvel Kat Petd amnd oplopévo onpeio dev eivar duva-
T n nmpoBoAr) Tou oe 0Bdvn. e autr Tn B€on PBploketal n eotia
Tou @akou. MNMAnotdlovtag To QVTIKE(UEVO AKOUN TIEPLOTOTEPO UTTO-
poupe va dlakpivoupe To €ldwAo povo peoa and to pakd. To
eidwho elval mMAéov @avtaotikd. Eival emiong 6pblo kat peyalu-
TePO Tou avtikelpévou. O pakdg Aettoupyel wg HeyeBUVTIKOG (elkd-
va 9.10).

FpadIK6¢ npocdiopICUOC TOU EISWAOU

Mwe Ba uropouocaue va mpoaodiopioouue tn Bon, To €506 Kat
T0 UéyeBOG ToU e1dwWAou mou oxnuatiCetar and éva Pako;

MNa va mpoodlopicoupe ypadlkd 1o €(d0g TOU €WBWAOU TOU
oxnuatifel évag @akog, akoloubBoUpe Ta TMAPAKATW Prjpara.
Apxikd mpoodlopifoupe To €idog Tou Pakou (koihog 1) KUpPTAg,
OUYKAIvwv 1 amokAivwyv), KaBwg Kal Ta XAPAaKTNPLOTIKA Tou
(KEvTpOo Kal €0TIOKA aQnOOTACTN). 2Tn OUVEXela TPoadlopifoupe
TA XAPAKTNPELOTIKA Tou avTikelpévou Onwg to Héyebdg Tou Kal
™ 6€on Ttou, dnAadn tnv amdotaor) Tou and To KEVIPO Tou
@akoU. To avtikeiuevo, eite autd eival éva ukpdéplo Tou mapa-
Tnpeital ye to UIKkpookdTio efte eival évag yala&lag mou napa-
Tnpeital pe éva tTnAeokdmnio, To maploTdvoupe pe €va Bélog. Ma
an\étnta Torobetolpe TNV apxn Tou BEAoug otov kuplo d&o-
va.

lMNa va mnpoodlopicoupe 1O eldWAO TOU AVTIKEIWEVOU, TIPOO-
dlopiCoupe 1O eldwho evédg onuelou Tou, yla mapddeiypa ™G
MUTNG Tou BéNoug. To eldwho evdg onueiou mpoaodlopiletal oxe-
dldfovtag TNV mopela dU0 XAPAKTNPLOTIKWY AKTiVwV Tou EeKL-
vouv and To onuelo (ua mapdAAnAn mpog tov Kuplo dgova Kat
v dAAn va di€pxetal and To KEVTPO Tou pakou) (ewkdva 9.11).

Eikéva 9.6
Evaq anokAivwv pakdg mpooeyyiletat pe éva Tptywvikd mploua
ToU omolou N Kopupn PpiokeTal 0TO KEVIPO TOU PaKOU.

Eikéva 9.7
Evag ouykAivwy @akdg mpooeyyiletat pe éva tpywvikd mploua
T0U onolou N Kopugn BplokeTal otV KOPUPR TOU YakoU.

Eikéva 9.8
M yuahwvn ogaipa propel va Aetroupyroet wg ouykAVwY Qakog.

Eixova 9.9
Eidwho o€ ouykAivovta Qako.
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Eikdva 9.10
O ouykAivwv @akdg xpnotoroleltal yia tm peyébuvon aviikel-
Uévay, 6nwg Ta ypduuata g ekovag.

Eixéva 9.11
pagikég mpoodloptouds Tou edwAou ae OUYKAIVOVTA PAKG.

Eixdva 9.12
Sxnuatiopdq tou mpayuatikoU edwAou 0To G HAS QwTo-
Ypagurig unyavig.

eifiwAo |

E,jt “.Ea

umudT\

Eikdva 9.13
Sxnuatioudq edwlou oe ouykAivovta gakdé drav n amdotaon
TOU QuTtkeluevou lval ukpdtepn e 0TLaKNG.
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H nopeila twv aktivwv oxedidletal oUPPwva Pe TOUG TAPAKA-
TW KavOveg:

1. K&Be aktiva mou eivat mapdMnAn mpog Ttov kUplo dEova evog
KUPTOU, OUYKAivOvTOg (pakoU eTd Tn dldbAaor] g diépxeTal and
mv kUpla eotia Tou gakol. Av o ¢pakdg eival Koihog, amokAivouv
and v kUpla eotia dEPXeTAl N TPOEKTAON NG OLABADMEVNG
aktivag.

2. AvtioTpoga uia aktiva n omnoia diEpxetal and Tnv Kupla eotia
evég ouykAlivovTog ¢gakoU 1] TIou kateuBuvetal pog Tnv Kupla
eotia evég amokAivovtog gakoU HETA TN SldBAaor Tng yivetal
TapdA\NAn mpog Tov Kuplo &Eova.

3. Mia aktiva mou mepvd and To KEVIPO Tou pakou dev alNAlel
nopeia.

Eidn €160AwV 0 pakouc

Epapudfoupe Toug napandvw KAvoveg TIPOKEWEVOU va TIPOO-
dloplooupe Ta XAPAKTNPELOTIKA Twv eWOWAWV kal ota dUo &idn
PAKWV.

0. ZUyKAivwv PaKoc

TomoBeToUpe €va avtikeipevo, yia napddetypa éva kepl, oe anod-
oTaon PeyaAltepn TNG €0TIAKAG. AV TOTIOBETACOUUE [ia 086vn
niow and 1o Pakd, maparnpoupe 6t Mdvw oe aut) Oa oxnuarti-
Cetal To eldwAo AVTECTPAUUEVO KAl MIKPATEPO TOU AVTIKEIUEVOU.

2V ekéva 9.11 napouotdletal o ypapkog nmpoodloplopnds Tou
eldWAoU Tou KeploU. Mapatnpolpe OtL 600 TO AVTIKE(UEVO TIAPA-
pEvel og andoTtaon HeYaAUTePN TNG €0TIAKAG TO €ldwAd Tou elval
MIKPOTEPO TOU QVTIKEWEVOU Kal avieotpauuévo. Emiong eivat
npayuatikd yati oxnuatiCetar and Tiq SlabAwMeVEG akTiveg kal
Oxt amnd TIG MPOEKTACEIS TOUG.

Me autd tov Tpdmo Ypnolorolouvtal ol cuykAivovteg ¢akol
yla v TPoBoAr oe pia 08dvn dlapavelwv 1 KIVOUUEVWV EIKOVWY
KAl TNV TPORBOAN HIAG TIPAYUATIKNG €IKOVAG OTO QAU HIAg PpwTO-
YPAPIKAG HNxavrg (eikéva 9.12).

MNati dtav xpnowuornolelq €va peyebuvtikO ¢akd Tov Kpatdg
TMOAU Kovtd OTO avTike(pevo mou B€Aelg va peyebuvelg (eikdéva
9.10); O peyebuvtikdég pakodg eival évag ouykAivwv @akdg. Ma
va kataAdBoupe nwg Aettoupyel, oxnuatifoupe 1o eldWAS evdg
QVTIKELUEVOU TO oTto(o ToToBeToUE 0e andoTaon UKPATEPN TNG
eoTlakng (eikéva 9.13). lMapatnpoulpe 46Tl TEPvVOvVTAL OL TIPOE-
KTdoelg Twv JlabAdueEVWY aKTivwv. Zxnuatifetat (pavtaoTikod
eldwAo, To omoio dev eival duvatdv va mpoPAnBel oe 00dvn,
aAA\d eival dvtote PeyaAUTEPO TOU QVTIKELEVOU Kal 0pBLo (EKO-
va 9.13).

B. ANoKAivwv ¢akKog

To eidwAo evdg avTiKEEVOU TIOU OXNUATICETAl UE €va QTOKA(-
vovta @aké eival mdvrote QavraoTikd, 6pBlo Kal UKPATEPO arnd
TO avtike(puevo aveEdptnTa and Tn 6€0on Tou AvTIKEUEVOU (ElKO-
veg 9.14, 9.15).
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‘Evag anokAivwv ¢akdg xpnotuoTolelTal ouxvd oTo OKOMEUTPO =
MIAC PWTOYPAPIKNG MNXaviS. OTav KOITEZelq TO QVTIKE(UEVO TtOU ’ ":
BéAelq va pwToypapioelg péoa and To OKOMEUTPO TNG UNXAVNG, -
BAEMelg TO PavtaoTikd Opblo eldwAd Tou (eikdva 9.16). Ot ava-
Aoyieg Tou eldwAou eival (dleg pe ™G pwTtoypapiag mou mpPokKel-

TalL va Tpanxrel.

9.3

OonTika épyava Kai To HATI

H ¢dwrtoypadikn unxavi

Eikéva 9.14
To uéyefog Tou eldwAou o’ évav amokAivovta gpako eivat ptkpd-
TEPO TOU QVTIKE(UEVOU.

{ Eikdva 9.15
Jynuatiopds edwlou oe
anokAivovta paxo.

Eixova 9.16

Mia am\r] wToypa@ikr pnxavy aroteleital and €va ouykAivo- T0 OKOMEUTPO MG PWTOYPAPIKIG UIYaVIG.
vTa Qako kai éva euaiobnto GW\U Ta omoia eival Tomobetnuéva

oe éva adlapaveg kouti. O pakdg unopel va petakivnBel pnpo-
otd Kal iow wote va pubpiotel n andotaon avdueoa oto Pakod
Kal oto L. Méow Tou pakol oxnuatifetal mavw oto QU éva
MPAYUATIKS, avteoTpauuévo eidwAo (elkdva 9.17). O apBudg Twv
owTtoviwv Tou @Bdvouv oTo QAU pubuiletar amnd éva KAeloTpo
kat éva ddppayua. To KAeloTpo eA€yXel TO XPOVIKO dldotnua
Tou To QWU elval ekteBelévo oTto Gwg. To dldppayua eAEyxel
To dAvolyda Tou KouTloUu amd To omoio dEPXETAL TO WG Yla va
¢OdAoeL oto PIAU. MeTaBoAr} oto péyebog Tou dlaPPAyHATOG HETA-

B&M\eL Tov apBud Twv pwTtoviwv Tou PBAvouv OTO PIAU KABE Eikdva 9.17
XPOVIKA oTiyur). Otav ta ¢wtdévia ¢pOAcOUV OTO QIAW, AOPPO- Ta Ugpn HIag QwToyoaQIKIC UnYavig.

Pwvtal and To UNKO TOU Kal TIPOKAAOUV XNUIKEG avTOPAoELg, He
anoTéAeoua To QAU va APAuPWVETAL ota onuela mou mpoori-
nTouv ewtévia. Me autd Tov TPOTO AMOTUTIWVETAL OTO QIAU TO

eldwho Tou avtikelpévou.

To MIKPOOKOMIO

To ukpookdTmo arnoteAeital and dUo ouykAivovteg pakoug: To
Pakd mou Bploketal Kovtd oto HATL hag (MPoToPOAANUIOg PaKAG)
KAl To pakd Tou BpiokeTal KOVTA OTO QVTIKE(UEVO (QVTIKELUEVIKOG

Pakog) (ekéva 9.18).

O QvTIKEIUEVIKOG PAKAG €XEL KPY] EOTIAKY andotaon Kat dnpt-
oupyel mpaypatikd eidwAo Tou avtikelpuévou. Autd To eldwAo aro-

Tehel TO QVTIKE(UEVO yia TOV TIPOCOPOAAUIO PaKd o orolog oxn-
patiCel éva peyebuouévo pavtaoTikd eldwho (eikdva 9.18). Eikéva 9.18

Ta pépn kat n Aetroupyla evog LtkpooKomiou.
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Eikéva 9.19 »
‘Eva Kkowd aaTpovoutkd TAEOKOMIO kataokeudletal ye ouvdua-
OUo 300 PaKwv.

Eikéva 9.20 »
ZTolxela katomtpikoU tAEoKomiou.

Eikdva 9.21
To yriivo TnAeokdmio: Ta kidhia
Ta Baowkd pépn wag didnrpag (kidhia).

\KA

(o}
4 Kai latpiky )

)

appiBAnoTporibig

Eikéva 9.22
Ta pépn tou parod.
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e

To thAsokonio

Ta Baokd ogtolxeia evog TnAeokoriou eival Ta (dla Ye Tou PIKpo-
OKOTIOU. 2TO TNAEOKOTIIO O QVTIKEIUEVIKOG (PAKOG €xel PeYAAn
eoTlak andotaon kal dnuoupyel To TPAYMATIKO eldwWAO €vog
TOAU HaKplvoU avTikeldévou oe andoTaon HikpdTepn NG €0TIa-
KNG Kat TIoAU KovTd otnv KUpld €0TIA TOU TIPOCOPOAAUIOU (paKoU.
To eldwAo autd amnotelel avrikeipevo yla tov mpooopBAAuo. To
eldwho Tou oxnuartifel o mpoocoPBAAULOG elval peyeBuopévo, avte-
OTPAUMEVO KAl GpavtaoTikd (ewdva 9.19).

Ot aoTpovépol TMPOTIHoUV Ta TnNAeokoTa e Toug dUo Ppakoug.
Ze autd Ta TnAeokdrua umdpxel TOAU WKPOTEPN AmopEOPnaon
pwTtoviwv Kat €1ol To eldwAo Tou oxnuartifetal eivat Aaunpdte-
PO, AV KAl QVTECTPAMMEVO.

>1a peydAa TnAeokdTia Tou XPNOLUOToloUE Yl TNV mapatr)-
pPNON TWV OUPAVIWV CWHATWY O AVTIKEWLEVIKOG PAKOG avTikadi-
oratal ouvrBwg and €va koiho kdrtomtpo (etkéva 9.20). Ta Tnhe-
okéra autd ovouddovtal KaTomTpikd.

To ynivo thAgoKonio

Av mpooB€ooupe 0TO OUOTNUA TWV PAKWV €vOG TNAEOKOTIOU
évav Tpito @akd 1 éva ouomua and TPYwVIKA Tplopata mou
TIPOKAAOUV TETPAMAY} avAkAaom, To eldwAo mPOKUTEL TeNKA
6pblo. ‘Eva tétolo tnAeokdrio ovopddletal yRivo tAeokorio. ‘Eva
Celyog yNwvwv tAeokomiwv TormoBetnuévwy dimAa dimAa dnut-
oupyouv Ta Kidha (eikéva 9.21).

To udrti

To udtl €xel oxua oxeddv oeaiplkd Kal eival yeudro maxup-
PEUCTO UYPO. ZTO eunpdoblo HEPOG UMApXEL MIKpS dAvolyua, n
KOpn, kal miow and autr évag eakog.
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OL pwTelvég O€0UEG TOU TPOEPYOVTAL amld €va QAVTIKEINEVO
elg€pyovtal oto ATt pEow tTNG KOpng. O aplbudg Twv PpwTto-
viwv Tou eloépxetal pubuietalr and To EyXPWHO TURUA TOU
paTioU, tnv ipi1da, mou mepPIBAAAeL TNV Képn. To ¢wg dlEpxe-
Tal péow Tou dlagavouqg mePIBAUATOG To omnoio ovoudletal
KePATOEIBAG XITWvag Kal dtabAdrtal oto gakd Kat 1o uypd. Ot
dlabAwpeveg aktiveg eotidlovtal otov au@BANCTPOEID XITW-
va o otoiog Bploketal oto miow HépPog Tou patiol Kal elvat
e€alpeTikd euaiobntog oto PWG. To €(BWAO TOU QAVTIKEIUEVOU
oxnuatifetal mdvw oTtov APPBANCTPOELdN XITWVA AVTIECTPAW-
pévo. Ekel eEamAwvetal To omTikd velpo TO oTmoio ouvdéel To
MATL pe TOV eYKEPAAO. Av kKal To €idwAo oxnuatifetar avte-
OTPAUMUEVO, O eYKEPAANOG TOU eival 0 TEMKOG eme&epyaoTtnq
Tou epebiopatog dnuioupyel TNV evrtunwon tou 6pblou (elkd-
va 9.22).

To udat npoocapudstai

KatdAnAot pleq petaBdAlouv autdéuata tnv KapmnmuAdtnta tou
PakouU, HeTABANOVTAG CUVETWG TNV EO0TIAKA TOU amdotaaon, €Tol
woTe TO €ldwAo va oxnuatiletal mdvra otov ap@IBANCTPoeld,
elte 10 avrikelpevo Bpioketal kovtd eite MoAU pakpld and To
pATL

EAatTwuata tng 6paong

Av dlaB€telq autd mou ovoudloupe KAvOVIKY Opaoct), Unopelq
va delg kabapd kat avtikeipeva mou Bplokovral oe andotaon 25
ekatooTwv and eoéva (kovtivd onueio). Ta ehattwuara g épa-
ong ouvdéovtal pe TNV aduvapia Tou patiol va oxnuatiost To
eldwho Tou avtikelpévou TAvw OToV AP@IBANCTPOEDN XITWvVA.
Mepikd and ta ehattwuara g épaong dlopbwvovtal he TN XPn-
on YUOAWV 1 Qakwv enagrq (ewdva 9.23).

Mpeopuwnia-Ynepuetpwnia

Oa €xelg mBavov mapatnprioel Tov manmol cou A TN ylayld
oou va QE€pvel éva aviikelpevo, yla mapddelypa ua epnuepida,
oe PeYAAn andotaon and Ta PATIa TOU yia va 1o del kabapdte-
pa. Mnarti ouuPaiver autd;

JuviBwg e TO MEPACTUA TwV XPOVWV To HATL XAvel TNV IKavo-
TNTA Tou va TPOCApPUdlel To Gakd avdloya pe tnv andéotaon
TOU QVTIKEUEVOU WOTE va oxXnuatilel To edwAo mdvw otov aul-
BAnoTpoedn xtwva. Emniong oe oplopéva droua o BoABAG uro-
pel va éxel ukpdtepo PBAO0Og amd TO KaAvovikéd. ZTIG Taparndvw
TEPUTTWOoELG TO €dwA0 evdg KovTlvoU avTiKElEvou oxnuatiCetal
MrpooTd and tov aupAnoTpoedn xirwva. Autd To eAdTTwua
dlopbwvetal pe Tn xPrion evog OUuykAlvovtog ¢pakou, o oroiog
MPOKAAe({ OUYKALON TWV OKTiVwV WOTE va €0TIAOOUV OTOV AUQL-
BAnoTpoedn Xitwva (edéva 9.24).

Muwnia

Kdrolol and toug oupuadntég oou —mbavév kal ol o dlog- va
MNnv uropouv va douv oAU kaBapd avtikelpeva tou Bpiokovtal
Makpld, ya napddetypa ta ypduuara otov mivaka tng aiBouoag.

Eikéva 9.23
Ta yuakid eivar katdMnhot pakol mou SlopBwvouy kdmowa and
Ta eAattwuara mg dpaong.

olkn

© kai Texvoloyia kai laTpikn )

)

Eikéva 9.24
H mpeoPuwmia kar n 316pBwar) ™G

Kdrnotog mou éxet mpeoBuwnia dev umopel va det kabapd kovrt-
vd aviikeiueva. To eldwAo oxnuariCetat miow and tov au@iBAn-
otpoetdr]. Evag ouykAivwv pakdg dtopBuvel autd to eAdtiwua.
Ot puwrewés ativeg dlabAwvral apxikd 0To Pakd Kat oty ouvé-
Xela oto pdt pag, kat tehikd o eldwho axnuariletat oTov augL-
BAnatpoeldn.
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‘Otav épwg mAnotdoouv apketd otov mivaka, TéTe Ta dlakpivouv
pe eukpivela. Mati ouuBaiver auto;

Av 0 QOKAG TOU HaTIoU €XEl UIKPY) aKTiva KaumuAdtnTag 1§ av To
MrKog Tou BoABoU eival peydho, téte To eldwAo €vdg pakplvou
QVTIKEIEVOU Ooxnuatifetal urpootd and Tov aupiBAnoTpoeldn, n
6paon dev eival kabapr) kat Agpe OTL 0 0OPOAANUOG elval HUWTIKOG.
Ma va dlopbwooupe autd To eAdTTWUA, XPENOLLOTIoOUUE €vay aro-
KAivovta ¢akd prpootd and To pdat. O amokAivwv ¢akdg Tpoka-
Ael andkAon Twv PWTEVWVY akTivwy, e anoTéleoua To eidwho va
oxnuatifetal mavw otov augplBAnoTpoeldn xitwva (edva 9.25).

L

S kai Texvoloyia kai latpikn )

)

Eikéva 9.25 »
H puwnia kai n 8i6pbwar) Tng
Evag dvlpwniog mou €xel puwria dev pmopel va del kabapd ta =
uakpwd avtikeiueva. To eldwAo oynuatiletar unpootd and tov
aupBAnaTpoedn. Evag anokAivwy gakdg dlopluvel T napand-
vw eAdTTwpa.

» Xpnoigomoinos Kal eQpApHOoE TIG €VVOIEG TIOU EHABEG:

1. Zupm\ipwoe Tiq AEEelg Tou Aelmouv amd To MAPAKATW Keluevo €10l wWOTe Ol MPOTACELG TIOU TPOKUTITOUV
va elvat emotnuovikd opbEq:

a Ot ... @akol elval maxutepol oTto UECOV Kal AEMTOTEPOL OTA AKPA KAl HETATPETOUV Ha SETUN
TAPAANAWV QWTEWVWY AKTIVWV OE ..oooovvvvvreeenans M’ autd Kal OVOUAZOVTAL .......coccvvvvveennens pakol. O
MEYEBUVTIKOG PAKOG EVAL ....coovvvveeee PaKoG.

B. Ol ccvvvnennen. @akol elval Aemttdtepol 0To UECO Kal Ttaxutepol ota dkpa. Metatpénouv ia d€oun mapdA-
ANAWV QWTEWVWOV AKTIVWV O€ ...ocvvvveeenene OvopdZovtat AoV .................. PaKol.

2. TomoBétnoe €va avaupévo kepl €Tol wote n pAdya Tou va Bpioketal otnv eotia evdg Aemtol OUYKAvo-
vtog ¢akoU. Na oxedldoelg Tnv Topeia Twv akTivwv mou mpogpyovtal and 1n eAdya Tou KeploU kat dla-
BAwvTal oTo PaKod.

3. TomoB€mnoe a mnyn Aéllep €10l WOTE 1N HOVOXPWHATIKY QWTeVr] d€oun Tnv omoia mapdyel va eivat
MAapdAANAn mpog Tov KUplo d&ova evog amokAivovtog ¢akoU kal va diépxetal péoa amnd autdv. Na oxe-
dldoelg TV Topela TWV PWTEWVWOV AKTIVWV TG d€oung HeTd T SidbAaor) Toug and 1o Pakod.

» EQdAppooe TIG YVWOEIG OOU Kal yPpAye TEKUNPIWHEVEG ATIAVTAOEIG Yia TIG EPWTHOEIG TTOU AKOAouBouv:
Moteq eival oL kUpleq dlAPOPEG O’ €va AOTPOVOUIKS Kal €va Yrvo TNAECKOTILO;

Moo 6pyavo poldlel MeEPLOOGTEPO [e TO UATL ‘Eva TnAeokOTIO, €va UKPOOKATO 1] Hla GOTOYPAPLKY HNXa-
vn;

OL xdpteg TG ZeArvng Tt deixvouv ouvriBwg avreotpauuévn. Martl vouilelg ott oupBaivel autd;

Na umoB€aelg dTL N PWTOYPAPIKY) COU Unxavr €éxel eotidoel oto PIAL To eidwA0 evdg avBpwrou Tou Bpi-

OKeTAL 0g andoTacon 2 m. XTIn ouvéxela BEAeg va pwtoypapioelg €va d€vipo Tou Bploketal HakpUTePQ.
O @akdég Ba mpénel va MAnotdoel 1) va arnopakpuvBel and 1o Ay; AttoAdynoe Tnv amdvinor] oou.

8. Tatl évag peyebuvtikdg pakdg ovoudletal «yuaAl mou BAlel pwTiA»;
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KEDAANAIO 9 ®AKOI KAI OMNTIKA OPrANA

ONOR.WIKO

1. ©éAelg va pwrtoypagioslg to eldwAd cou mou oxnuatifetal oe €va enimedo KABPEPTN. Av OTéKETAl OE
artéotaon 1,5 m and Tov KABPEPTN, O mola andoTaon TPEEMEL VA €0TIACELS TN PWTOYPAPIKY) COU UNnXa-

vn;

NEPIAHWH

0 Yrnidpyouv dUo €(dn QAKWV: Ol CUYKAIVOVTEG KAl Ol ATIOKAVOVTEG.

0 dwrtelvég aktiveg TAPAANAEG UETAEU TOUG META Tn JldOAaor Toug oe OUyKAlivovta 1] amokAivovta ¢pakod
OuUyKAivouv 1} armokAivouv avtioTolxa.

0 To onueio oUykAoNg Twv SIABADUEVWY AKTIVWV 1) TWV TPOEKTACEWY TOUG OVopAdeTal e0tia Tou pakou.

0 To eidog Tou eldWAou Tou oxnuatifel €vag ouykAivwv (pakég eEaptdral amd Tn OXETIKY) B€on Tou avtl-
Kelevou wg Tpog Tnv e€0tia Tou.

0 O armokAivwv @akég oxnuatiCel dvrote pavtaoTikd eidwho, opBS Kal UKPATEPO TOU QAVTIKELUEVOU.

0 Ot pakol xpnouorololvtal OTNV KATAOKEUT] OTTTIKWV OPYAVWY OMwG TNAEOKOTIA, MIKPOOKOTLA, (PpWwToypa-
PIKEG unxavég. Ermuméov Bpilokouv epappoyr) otn ddpbwon eAaTTwudTwv TG épaong, onwg sival n puw-
nia kat n mpeoBuwrtia.

BAZIKOI OPOI
ZUYKAVOV Qakog Kuplog d&ovag Muwrnia
AmokAivwv pakdg Ormtikd épyava MpeoBuwnia

Kupla eatia
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KE®AAAIO 1 o

O ATOMIKOZ MYPHNAZ

MYPHNAZ TOY ATOMOY: O ENEPTEIAKOZ INIANTAZ

Ot eruotpoveg NN and ta péoa tou 190U ALWvVA QVTLHETWL-
Cav 1o gpwtnua: Mowa eival n mPoéAeuon NG NALAKAG EVEPYELAG;
H amndvinon nNABe moAU apydtepa Otav HECW TOU TMElPAUATOG
dleloduoav 0To €0WTEPIKO TOU ATOUOU Kal avakdAuyav Tov Tupr)-
va Tou atépou kat t dopr} Tou (Ewdva 10.1).

‘Etol €dwoav andvinon oto epwtnua yiati o ‘HAlog kat Ta aoté-
pla Adurouv otov oupavo.

10.1 Mepiypagn Tou mupriva

To 1911 o Pddeppopvt (Rutherford) kal ol ouvepydteg Tou mpay-
patorolwvtag a oelpd and melpduarta oTo €pyacTrplo ToU Ttave-
ruotnpiou Tou Mdvtoeotep oty AyyAa Katdpepav va anokaAUyouv
v Unapén tou mupAva ota dropd. AvaAUovtag Ta aroTeAéouata
Twv Melpapdtwv KatéAn&av ota cuprnepdopara 6Tt 0 Tuprivag Tou
atépou: a) av BewpnBel opaiplkdg, €xel aktiva 10.000 PopEg KpO-
Tepn and autr) Tou atépou B) €xel BeTIkO NAeKTPIKO PopTio Kat Y)
€XEL TO OUVTPUTTIKA peyaAUtepo pEPOG TNG MAZAg Tou atduou.

To ehappUtepo amd Ta droua sival Tou udpoydvou. ZTov TUPY-
va Tou atdépou tou udpoydvou déBnke To dvoua TPWTOvVIo. Emel-
o1 o muprvag eival BeTIKA POPTIOUEVOG, KAl TO MPWTOVIO TIPETEL
va €xel Betikd poptio. MNvwpiloupe otL Ta dropa, dpa kat to dro-
Mo Tou udpoydvou, eival NAEKTPIKA oUdETEPA. ZUVEMWG TO (POpP-
Tio Tou MpwToviou elval avtiBeto pe TO PopTio TOU NAekTpoviou
(oTowxelwdeg poptio). H pdla tou nmpwtoviou eival mepinou 2.000
Popég peyahltepn and Tt pAla tou nAekTpoviou.

levikdtepa o €va oudETEPO ATOMO O APLOUOG TWV TIPWTOVIWV Tou
nuprjva ooutal pe Tov apBud Twv nAektpoviwv. Autdg o aplbudg,
Tou oupBoAileTal pe Z, ovopdZeTal aTopikog apifudg (Ewdva 10.2).
O atoukdg aplopodg kabopilel To XNUKO OTOLKElO OTO Omoio avrkel
TO dropo. OAa ta dtopa evog OPLOPEVOU OTOLXelOU €xouv Tov (BLo
ATOMIKO aplOud (Z2), dnAadr meplExouv To Blo apBud TpwToviwy.
‘Etol ta dropa tou dvBpaka pe Z=6 meplEéxouv MAvta 6 mpwtovia,
eVW Tou ofuydvou pe Z=8 meplEXouv 8 mpwTtovia.

O P&depopvt napatripnoe 6Tt n pdla Tou Tuprjva Tou atduou
Tou dvBpaka rtav (on pe T pdala oxt 6 aA\d 12 mpwtoviwv. MNa
va epunvedoel TNV MApaAndvw mapatrenon, unébece OTL O TUpPN)-
vaq ektég and mnpwtdvia anoteleital kat and oudétepa cwpatida
Me pdla oxeddv (on pe ™ pdla tou mpwtoviou. To 1932 o Tod-

On Sopkoi
oL g LAng
glval ta ;

lfb_plll

[ ]
niextpdvia

mpatévia | )

©

vetpdvia

Eikéva 10.1
Ot doputkol Aiot TG UANG.

(mpwrdvia + vETpOVIR)
uabixdg apibudg

& N He
< 3
atopikdg apibudg
7 (mpotdvia)

Eikéva 10.2

To dropo Tou nAiou omwg To pavrdoTnke o Padepopvt
0 nwprjvag tou ototxeiou nAiou anoteAeltar and duo mpwrovia
Kat dUo vetpovia.
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Eikdva 10.3
Ta Tplat 106T0na Tou uSpOYOvoU: (a) mpiitio H, (B) Sevtépto H
(y) ToiTo H.

\\ou(n’
8" kai loTopia

-

Eikéva 10.4
Xwréki MoukdBa (Yukawa Ideki, 1907-1981)
Znoudaoe uatki} oy lanwvia kat oe nAikia 22 eTwv ywve kabn-
yntig oto mavermotiuo tou Kidto. O MoukdBa eivat o mpwrog
lanwvag emotiuovag nou miye ot HIMA petd tov B Mayko-
outo MéAeuo, drou kau €ywe kabnyniq e Oewpntikig duot-
Kki¢ ato naveruotiuo KoAouumia. Eivat o mpwrog Idnwvag guot-
Kk0g mou Trbnke e 1o BoaBeio Noumed duoikriq 0 1949.

™ ™
-w w
F an
-& -
| 10 m -]
| I
Eikéva 10.5

H eppéeia Tng mupnvikrig Suvaung
Ta mpwtévia aMnAerudpolv: (a) Le nAEKTPKES Suvduelg (amw-
OTIKES), (B) e LOXUPES MUPNVIKES (EAKTIKES). Ze amdaTaon ueya-
Adtepn and 10 m n wyupr nupnvikn duvaun oxedov undevi-
Cetat.

vtyoulk (Chadwick), évag pabntmg tou Padepopvt, avakdluye €va
TETOI0 OWHATIO0 TIOU TO ovOpaoe VETPOVIO, dnAadr) oudeTePOVIO
(elkdva 10.2). Emeldn| ta vetpovia eival oudétepa, o apldudg Toug
dev emmpedlel Tov aplOud Twv nAeKTpoviwv Tou atduou.

@ ' H ® R W H

Ta mpwtévia kal Ta verpdvia ovopdlovtal pe Hia AEEN vou-
kAgdvia. O ouvoAikég apBudg Twv VoukAeoviwy evog Tupriva ovo-
pdaletal Hallkog aplBpog kat oupBoAlletal pe A (eikdva 10.2). Ztol-
xela pe atoukd apBud péxpt 20 €xouv oxeddv 6Aa (ooug aplb-
HoUg mpwtoviwv Kat vetpoviwv. Opwg Ta Baputepa otolxeia €xouv
neploodtepa vetpdvia arr’ 6,Tt TPwTovId. Ta dToud Tou €XouV ToV
(010 apBud mpwTtoviwv (atopkd apBud) ald dlaPopeTIKS aploud
vetpoviwv (dpa padikd apdud) ovoupddlovtal IGoTOTIA.

Ta wétona cupBoAilovTal e 52, Mou = To CUHBOAO TOU OTOL-
xelou. To udpoyodvo éxel tpia wodtona (eikdva 10.3), To XAWpPLO
500 He OUMBOAA SCl Kat =Cl, evd oTo Yo PAOIS undpxouv Tpia
|OGTOMA TOU 0UPAVIOU ME IO KOWG To wU. Amé Ta 83 otolxeia
nou undpxouv otn I'm oe a&iéhoyn moodtnta, pévo ta 20 €xouv
Ja pévo otabepry popery. Ta undhotrta €xouv amd dUo €wg dEka
otabepd wodétona. Av AdBoupe umndyn OAa ta lodtomna, TOTE O
apBpog Twv SLAPOPETIKWY TIUPNVWV avépxeTal mepimou oe 2.500.
‘O\a ta woétona evdg otolxelou armoteholvtal and Aropa mou o
nuprivag Touqg €xel Tov (dlo aplBud mpwTovinv kat dpa Ta dro-
MA Toug TEPLEXOUV Tov (Blo apBud nAektpoviwv. Emedn ot xnui-
k€G 1010TNTEG €voq otolxeiou kabopifovtal amd tov apldud Twv
nAekTpoviwv Twv atépwv Tou, dnAadn Tov ATOUKO apldud, OAa
Ta wootona evog otolxeiou €xouv TIQ (Oleq XNMIKEG OLOTNTEG.
‘Exouv OpwG OLaPOPETIKEG PUOIKEG OIOTNTEG, OMWG TUKVOTNTA,
onuelo té&ng, onueio Bpaouol K.AT.

Eldape oe mponyoUpevo KepAAato OTL Ta ApvNTIKA POPTIOUEVA NAE-
KTPOVia TOU aTduoU ouyKpatouvTal 0 autd amd TIG EAKTIKEQ NAe-
KTPIKEG DUVALELG TIOU TOUG aoKel 0 BETIKA POPTIOUEVOG TIUPYVAG.

Ouwg roteg duvduelg ouykpatouv Ta CUOTATIKA TOU Tupnva;

O mnupnvag anoteAeital and BeTkA POPTIOUEVA TIPWTOVIA KAl
and oudétepa vetrpdvia. MeTa&l Twv MpwToviwv ackolvTtal Loxu-
PEQ AMWOTIKEG SUVAUELG.

Mou ogeiAetal Aondv n otabepdtnTa Twv nuprnvwy; Mati Ta npw-
évia dev ekopevdoviCovtal pakpld to &va and 1o dAAo;

To 1935 o ldnwvag puaoikdg MoukdBa (ewdva 10.4) yia va eppun-
veUoel TO OXNUATIONS Twv TUPNvwy, TMPOTelve TNV Unapén uag
dyvwotng pEXpL Tote duvapung. H duvaun autr, aokeital p€oa otov
Tuprjva Kat eivat 1.oxupdTaTa €AKTIKY] WOTE VA UTIEPVIKA TNV Anw-
on PeTta&l Twv mpwtoviwv (eikdva 10.5). Autr) n dUvaun ovoudle-
Tal 1oxupn mupnviky d0vapn. H woxupr nupnviki dlvaun 1 Loxu-
Pl aMnAenidpaon eivat TOAU PG euBéAelag, dnAadn aokeital
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MOvO peTa&U VOukAeoviwv TOU N amdoTacr Toug eival JKPAOTeEN
ané 10 m (ewdva 10.6, 10.7). I’ Autd To AGYO Ol TIUPHVEG EXOUV
ndpa oAU Hkpd Uéyebog. H mupnvikr dUvaun aokeiral Pévo peta-
EU YEITOVIKWV TIPWTOVIWV Kal vetpoviwv, eival eAkTiK Kat eEloou
loxupn yia ta Zelyn mpwrtoviou-mpwtoviou, TpwToviou-veTpoviou
Kal verpoviou-vetpoviou. EEartiag autg ¢ wooduvapuiag ta mpw-
Tévia Kkal Ta vetpdvia ovoudlovral pe pia AEEN VOUKAEOVLA.

Nati eivat avaykala n unap&n twv vetpoviwv yla to oXNUATIONO
&VOg nupnva;

Ta nmpwtévia étav Bpiokovral TOAU KovTd €xouv TIOAU HeyANeq
KIVNTIKEG eVEPYEIEG ME aAMOTEAECUA va aropakpuvovtal HETAEU
Toug. Ooo duwg auEdvetal n andéoTaon TwV MPWTOViwV N LoXU-
p1} upnviky duvaun e€aoBevel Kal N ANWOTIKY NAEKTPLK duva-
un ureploxvel . Av OuwG METAEU Twv TPWTOVIWV HeECOAABOUV
veTpévia, ToTe YETAEU TpwToViwv-veTpoviwv avarrtuooovtal uévo
Ol EANKTIKEG LOXUPEG TUPNVIKEG duvdpelg (elkdva 10.7) kal €Tol Ta
veTpdvia Aettoupyolv wg «kOAAa» Tou dlatnpel Ta mpwtdvia oe
kovtvr} anéotaon. ‘Oco meploodtepa mMpwtdvia undpxouv oe éva
nupnva, 1600 neploadTepa veTpdvia anarrodvral yia va Guykpa-
TNOoUV evwpéva. M’ autd kat otouqg BapUTePOUG TUPHVES UTAP-
Xouv Teploodtepa vetpdvia amnd mpwtovia.

Eikdva 10.7 »
Netpdvia: n kéMa Tou muprva
To mpwtdvio B kat to vetpdvio A Bplokovtat oAU kovtd. EAkovtat pe toxupn nupnvikn duvaun. Ta
vetTpovia A kat A elvat Kovid kat é\kovral e toxupn mupnvik duvaun. To mpwtovio E kat o vetpd-
vio A Bpiokovtat moAU kovtd kat EAkovtat pe toyupr mupnvikn duvaun. TeAwd ta vetpdvia Aet-
TOUpYoUV wg «kOMa» n omoia ouykparel Ta pakowd mpwtova B kat E otov nuprva.

10.2,/ Padievépyeia

To 1896 o NAA\og Quoikdg MriekepeN (Bekerel) avakdAuye 4Tt
Hepkd oTolxeila, dnwg To oupdvio, eE€neumnav aubdpunta KArmol-
€q «aKtiveg» ol omoleq apavpwvav TI§ PWTOYPAPIKEG TIAAKeG. H
gpeuva ouvexiotnke and to Pdadeppopvt kar toug MEp kat
Mapia Kioupi (Curie) (eikéva 10.8) ot omoiot avakdAuypav dUo
véa otolxela mou eE€neunav napdUoleg AKTIveG, TO TOAWVIO Kal
To pddio.

lMowa rtav n QUON Kat n MPOEAEUCN TWV VEWV «QKTIVWV»;

OL gpeuvntéq HETA amd TPOCEKTIKEG TAPATNPENOELG KATEAnEav
OTO OUUTMEPAOMA OTL OL AKTIVEG QUTEG TIPOEPXOVIAV amd evep-
YELOKEG METABOAEG TIOU CuVERALVAV OTOV TIUPHVA OPLOPEVWY aTo-
Mwv. Alariotwdnke OTL undpxouv otolxela Twv omoiwv ol mupn-
veq dlaonwvtal aubdpunta. Ta otoixela autd Aéyovtal padie-
vepyd otolxela kat To gawvdpevo ovoudletalr padievepyog did-
omaon. ‘OAa ta otolxela mou eival «Baputepa» amnd 1o HOAURDSO
(aToukdg aplBudg 82) eivar padievepyd.

CcC—9
¢ 9

|--—1 0% m —--l

© O

Eikéva 10.6
H eppéreia Tng mupnvikig Suvaung
Ta vetpovia aMnAermidpoUv évo e LoXUPEG MUPNVIKES duvAueLg
(EAKTIKES).

Eikéva 10.8
0 Mép kat n Mapia Kioupi oto epyaatripid toug ato MMapiot.
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Eikéva 10.9
Ot peydhot nupriveg elvat aotabels kat dlaonwvral EuKoAGTERQ.

Eikéva 10.10 »
Ot aktvoPoNieg a, B, ¥ ouunepipépovTaL e BlAPOPETKO TPOTO
orav dpyovtat puéaa and niektokd nedio. H aktvoBoAia a éxe-
TaL ano wa apvntikd goptiauévn mdka, 1 B é\ketat and uia Bet-
Kkd poptiouévn, evw ot y dev aokeltal Kauia nAektown dovapn.

‘ :HE copdTio o

- e copdtio B
”ﬁ,-"-l-_.- axtivofolia y

Eikéva 10.11
Ta tpla €idn ™G padlevepyou aktvoBoAiag.

":'f -

Alouplvie
p—
.""""'--._.__-._ Xapti
PaBievepyd
uhikd
Eikéva 10.12

Eva Aenttd puMo xaptl eivat apKeTd yia va oTauatroeL T aktt-
voBoAia a. Ma va arnoppognbel n aktvoBoia B xpetaletat éva
Aertd @UMo petdMou. Ot aktiveg 'y umopodv va dlanepvouv
dlapopa UAKA akdua kat peydhou mayous. fa va T¢ otaua-
T00UUE XPNOIWOMOLOUKE OTPWUATA OAUBSOU LeYAAOU MAXOUS.

@@ -
288 . 24qp o 4o

Eikéva 10.13
Aidomaon a - ekmopm owyaridiou a
0 nuprvag tou oupaviou zgguzsfknéunsl £Va OWUATIO @ KAl JETa-
Tpénetat o nuprva Bopiou “g,Th.
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MNwg epunvevouue t0 Yeyovog Ott ot Baptol nuprveg dtaomnwvral
auBdpunta,

2TOUq HIKpoUG TIUPAVEG Ta TpwTovia Bpiokovtal TIOAU KovTd Kal
€TOL N LoXUpr) TUPNVIKA dUvaun UumepVIKA eUKOAQ TNV OTMWOTIKY
nAekTpLKn. AvtiBeta o’ €va peydlo muprva Ta mpwtdvia mou Bpi-
OKOoVTal OTa dKpa Tou améyxouv TIOAU peta&l toug (B kat M oty
elkova 10.9), ondte n eAkTIK dUvaun eival aoBevéotepn and v
anwoTikh. Emopévwg ol peydhol nupriveg dev elval 16oo otabe-
pol 600 oL pikpdTEPOL.

- Iﬂhﬁung vl
Padicvepyd uhixd .
: o i uhz
bopTioufves
LEL 1314 e a"j '
* -

AKTIVOBORIsC a, B, V¥

Ta padlevepyd oTolxela ekméumnouv Tpla dlapopeTiKA €idn aktl-
VOBOALWYV TOU Trjpav Ta ovéuatd toug amd Ta Teia mpwTta Ypdau-
pata NG eMnVvikig aAgpapntou a, B kat y. Me Bdon tov Tpdmo
Tou Kivouvtal péoa oe NAekTplkd Tedio mpoaodlopiotnke 1N guon
Toug (elkéva 10.10).

‘Etol mpogkuPe OTL N aktivoBoAia a eival Betikd opTiouéva
OWUATIA Kal HANoTa Tuprveg nAiou ;He, evd 1 B eival apvTikd
popTiopéva nAektpovia. TéNog n vy elval pwtévia oAU peydAng
evépyelag, dnAadn nAekTpouayvnTik aktivoBoAlia onwg to opa-
16 owg (skéva 10.11).

AIEIOSUTIKOTNTA TWV PASIEVEPYWV OKTIVOBOAIDV

Ot aktivoBolieg a, B, y dlelodlouv oe dlaPopeTikd BaBPd oTo
€0WTEPIKO TNG UANG (elkdva 10.12). 'Eva cwpdtio a sivat eUKoho
va otapatioel ylati €Xel OXETIKA PEYAAN HAZa Kal OXETIKA UIKEN
Taxutnta. Eruméov €xel To OIMAGOIO0 TOU OTOLXEWWDOUG NAEKTPL-
koU @optiou ondte AMNAETIOPA NAEKTPIKA €vtova e TNV UAN.

‘Eva owpdtio B éxel TOAU peyalUTtepn taxutnta mou mAnoldlel
v TaxUTnTa Tou QWTOG Kal apvnTikd ¢optio (0o pe to Qoptio
TOU nAektpoviou. Zuvenwg otapatd mo dUokoAa Kupiwg Adyw
OuyKpoUoewv He AAa nAektpdvia.

H aktwvoBoAia y eival n mio dueloduTikr and Tig TPELG, ylati Ta
pwtévia dev €xouv QOPTIO Kal propouv va aroppopndouv uoévo
and éva nAektpdvio 1 €vav muprva. Anoppogdral Kupiwg amd
otolxela peydhou atopikoU aptbuol Onwg o HOAURSOG.

AiGgonaocn a

Kdrolol mupriveq (Untpikol) peTatpémnovral ge VEOUG TUPNVEQ
(Buyatpikoi) ekméumnovrag owpdtia a. Ma té€rola didomacn ovo-
padetal didomaon a. Emedn ta cwpatidla a meplExouv mpwtovia
Kal veTpdvia, o Buyatpilkdg nuprivag Ba €xel pdla kat poptio dla-
POPETIKS and ekeivo Tou untpikou Tupriva. O atoulkdg Tou aplb-
MOg (2) Ba eival pkpdtepog Katd dUo HovAdeg, evwd O MAlIKOG
apBpdg (A) katd té€ooeplg (eikdva 10.13).
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Aigonaon B

Katd t didomaon B and 1o UNTPikd Muprva EKMEUMOVTAL CWHA-
Tidla B. Ta ocwuatdia B eival nAektpdvia kal emouévwg o Buya-
Tpk6Gg Tuprivag Ba éxel oxeddv tnv Bla pdla ar\d dlapopeTikd
poptio and to unTPKd (ekdva 10.14).

Mg duwsg ekméurovral nAektpovia amd Tov mnuprva, apou o
nupnvag dev MePLEXEL NAEKTPOVIA;

Méoa otov nuprjva éva vetpdvio petaoyxnuatifetal o €va mpw-
TévIo ekméumovtag éva nAektpovio (eikéva 10.15). ‘ETol o artopt-
KOG aplOudg (Z) augdvetal katd pa povdada, eve o palikég apld-
oG (A) datnpeital otabepdg (ewkdva 10.14).

(] — .. + =

n o] e

Kat 1ig dtaomdoelg a kat B o apxlkdg Tuprvag LETATPEMETAL OE
nupriva dA\ou otolxelou 1§ oupBaivel érnwg AéUe PETACTOIXEIWON.

Aigonaon y

MNwg rmapdyetat n aktvoBoria y katd ™ didonaon twv padie-
VEQYWV MUPTIVWV;

Metd and pa ddomaon a 1 B HEPKEG POPEG O Buyatplkdq
nuprivag Teplkhelel evépyela meploodtepn A’ AQUTH TIOU QVTL-
otolxel otn otabepr] Tou KatdoTtaon (BepeAlwdn) 1 onwg Aéue
Bpioketal oe dleyepu€vn KATAOTAON. TN CUVEXELA EKTEUTEL TNV
eMMAEoOV evépyela Pe HOPPT) evOG PpwToviou HEYAANG evépyelag
Tou ovopdZetal pwTéVIO aKTIVOBOAIAG Y Kal PeTaATTel 0N Bepe-
AMWdN katdotaon (eikdva 10.16).

AVIXVEUTEC PASIEVEPYWV OKTIVOBOAIWV

Ta puWTOYPAPIKA PIN\U apaupdvovtal dtav TEPTOUV EMAVW TOUG
owpatidla a | B 1) aktiveg y, emopévwg sivat duvatdv va xpnot-
poroinBolv yla TNV avixveuomn autwyv TwV CwUATISwV Kal Twv
aktivwv. Ektég amd ta QAU Kal TIOAEG AAMNEQ OUOKEUEG XPNOlL-
porolodvtal ylia TNV avixveuorn QopTIoNEVWY owHaTdlwy Kal akti-
vwv Y. H Aertoupyia twv meploodtepwyv Bacifetar otov oviopd
™G UAng détav autr] Boupapdifetal and cwudtia YeydAng taxu-
™rag 1§ ewtovia peydAng evépyelag. ‘Otav éva oudétepo ATouo
ouyKpouoTel pe éva owudTio peydAng evépyelag, téte eival duva-
TOV KAmola NAeKTPOVIA TOU ATOPOU va AMopPPOPr)O0UV eVEQYELQ
and Ta cwudTia Kal va anopakpuveouv and to dtouo. Me autd
TOV TPOTMO TPOKUTITOUV eAeUBepa nAekTpdvia Kal BeTikd Wvta ta
oroia prnopouv va avixveutouv pe KATAAMnNAn didta&n. O o Kot-
vog TUMnog avixveutr) padlevepyol aktvoPBoAiag elval o peTpnTng
kéwykep (Geiger) (eikéva 10.17).

2oTh — %ipa + e

Eikéva 10.14
AMidomaon B - ekmoum) owyaridiou B
0 nuprivag Tou Bopiou “wTh ekmEuMet éva owuaTidlo B Kat eTa-
TOEMETal O MUPIVa MPWTAKTIVIOU “oiPa.

{ Eixdva 10.15
Epunveia Tng didomaong
‘Eva vetpdvio Tou mupnva WETATPEMETAl O€ MOWTOVIO Kat nAe-
Ktpdvio. To nAektpdvio dlapelyel e MOAU ueyaAn taxumnta and
Tov nuprva e popgn aktvoBoAiag B.

"'u.k "’
234 * J‘, 234

Eikéva 10.16
O dleyepuévog muprvag ekMEUNeL evépyela e Hop@n nAektpo-
payvnukiq aktvoBoAiag (pwtdvia moAU ueydAng evépyetag).

Eikéva 10.17
‘EXeyxog padievepyou aktvoBoAiag o€ eoyalGuevous o€ mupn-
VIKG €pyo0Tdoto pe avixveutn Mkdtykep.
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\)olKri
8" kai loTopia

Eikéva 10.18
dwroypapies EMMTWOEWV amd TNV atopiki PouBa mou
pipbnke atn Xipoaiua orig 5 AuyouaTou 1945
(@) H mdm wag yuvaikag onwg €ywve ano Ta eykauuara mou
unéotn and v ékpnén e Boupag evw Pplokdtav oe andota-
on pepKwv XAopETpwy and tm Béan omou e€eppdyn. (B) H etko-
va dUo maidlwv mou uuevav Xwpls paAid Alyeg nuépes petd
mv ékonén Adyw g toxupns aktvoPoliag mou SEXTKav.

Eikéva 10.19
Nebvég auuBoro mou dnAwver Ty mepox} uYnAig padlevepyou
aktvoPoAlag.

MINAKAZ 10.1

AkTIvOBOAi ZxeTIKr Blohoyikr dpaaTikoTnTa
Axtiveq X kat y 1

HAektpovia 1,0-1,5
Bpadéa verpovia 3-5

Mpwtévia 10

Sopatidla a 20

Bapéa 6vta 20

H Opaotikétnra Twv akTivoBolwv OxetileTal pe T
NOoOTA TNG EVEPYELNG TOU WETAPEPETAL AMd QUTES,
kaBwg kat pe To Badud armoppdenong amnd toug LoTolg.
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10.3 > Biohoyikry 3pdon Tng akTivoBoliag

O 1pdrog ue Tov oroio n aktivoBoAia ernpedlel Toug Lwvtavoug
opyaviopoug avagépetal wg PBloAoyik dpdon tng akTivoBoAag.

Me Tov 6po akTivoBoAia evvooupe té00 TIG padlevepyEg (a, B,
Y), Ta Tax€wg KivoUpeva Tpwtdévia Kat vetpdvia 600 Kal TNV nAe-
KTPOMAYVNTIK akTwvoPBoAia (pwtdévia peydAng evépyelag), yia
napddelypa Tig aktiveg X. Ta ocwpatidia 11 ta ¢wtévia and Ta
omoia arotelouvtal ol akTIVOBOAEG peTapépouv peydleg Tood-
nTeg evépyelag. Ta Qwtovia 1§ Ta cwuatidla autd, kabwg SEp-
xovtatr péoa and tnv UAn, ouykpoUovTtal JE TOUG SOMIKOUG NG
AbBoug. Katd Tig ouykpoUoelg auTég éva UEPOog TNG eVEPYELAQ
NG akTvoBoAiag HETAPEPETAL OTA NAEKTPOVIA TWV ATOPWV TA
orola arnopakpuvovtal and autd kat £€ral dnuioupyouvtal vta.
I’ autd autéq Tiq aktivoBoAieq Tiq ovopdloupe 10Viouoeg aKTL-
vOBoAieg.

Koouikn aktivoponio

To peyaAUtepo HEPOG TNG akTlvoBoAiag otnv oroia SAol eKTL-
0€ueba eival n KoOMIKH akTIivOBoAia, dnAadn n mpoepxduevn
and 1o didotnua (kupiwg and Tov ‘HAo kat Ta urndAouna Aotpa)
kal n onoia di€pxerat and Tnv atpdopalpa. Av kat n atpéoeaipa
dpa WG TMPOOCTATEUTIKN AOTIdA OTAUATWVTIAG TA TEPLOoOTEPA
nMpwtoévia 1 Ta CWMATIA a, KATIOIEG KOOWMIKEG aktiveg Tn Ola-
nepvolv Kal ¢Bdvouv otnv empdvela TG IMg. Ze peyalltepa
Uyn n aktivoBoAia autr eival o évrovn. Aev mpémnel duwg va
Eexvdue OTL TO avBpwrvo YEVOoG eu@aviotke Kkat eEehixtnke
MEoa oTo MEPIBANOV AUTHG TNG AaKTIVOBOAlag, omndte o avBpw-
Tvog opyaviopdg €xel mpoaapuootel otnv mapandvw akTvo-
BoAla.

ApAOCTIKOTNTA TWV OKTIVOBOAIWV

Ot wotol kataotpépovral étav dexbolv TOAU peydheg dd0elg
aktivoBoAlag, onwg eival n nAlakn, ot aktiveg X kat 6Aeq ot padie-
vepyEg (elkdva 10.18). H ékbBeon oe akTivoBoAia uropel va mpo-
KOAEDEL OXETIKA NTIEG KATAOTPOPEG, YA TAPAdelyud n umepBoAL-
K] €kBeon otnv nAakn akTvoBoAia pnopel va mpokaléoel €ykau-
pa. Eival dpwg duvatdv va odnyroel oe ooBapéq aobeveleq akod-
Ma kat oe Bdvato détav TPOKANBel paldikr) KATAoTPOPY) TWV KUT-
TApwV TWV LOTWV 1} LETABOAEG TOU YeveTikoU UAIKoU. To méco erl-
kivduvn eival a aktvoBoAia eEaptdral and to €idog g (miva-
kag 10.1).

‘OMot ol avBpwrol ektiBevtal o akTivoBoAieg. Ot aktivopo-
Aeg mpogpxovtal eite and QUOIKEG TNYEQ, OTWG TA Yrlva opu-
KTd, TO €dapog Kal n KOOMIKY aktivoBoAia, eite and avbpwrt-
veqg Jpaoctnpldtnteg, Kuplwg ATPIKEG €ePAPUOYEG (elkdva
10.20).
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DUCIKA PASIEVEPYEIQ

H kUpta QUOIKY YR PASIEVEPYELaq eival To padovio *Rn, éva
AxpwHo adpaveég QEPLO TIOU TIPOEPXETAL arld Tn dldoTacn Tou
padiou *4Ra. To pddlo BpiokeTal oe eEAAXIOTES OOATNTEG OF GAA
oxeddv Ta METPWUATA Kal To £€dagpog. Kabwg dlaomdral To pddlo
nou Bploketal oto €3agog, oTa BepéNld TWV OIKOJOPWY, Tapd-
yvetal To aéplo paddvio. To paddvio, enedn eival aéplo, eUKoAa
dlelodlel otov aépa tou orutioU pag kat yU autd eival ermkivou-
vo. Mdavtwg évag TOKTIKOG aeplopdg TwV XWPWV Tng Katolkiag
MEWWVEL TNV TIEPLEKTIKOTNTA TOU a€pa TOU Qvarvéoupe oe Pado-
VIO Kal €T0L PELWVEL TOV KivOUvO.

Koopikd

atavadwtikd Ayada

Mupnvikd
— larpikh
Ecarepixi — 400 3 5, Axtivoypagieg

Fadévio

ANOPQITINEEZ APALZTHPIOTHTEL
DYZIKH PAAIENEPTEIA

Aooeic aktivopoAiag

To amnotéheopa TG OpAoNg TWV AKTIVOBOAWY OTOV avBpwTIVO
opyavioud eivat aBpototikd. H BAGRN dnAadr nou nabaivoupe av
ektebolpe oe aktivoBoAia dev armokabioraral, aA\d mpootibetal
ot BAAReg mou Ba mdboupe ot endueveq €KOEOEIG O AKTIVO-
BoAieg. Tn 86on TG aktivoBoAiag Tou maipvoupe kdBe popd
peTpdpe oe rem. ‘Evag pé€oog davBpwriog mpooAapBdvel mepinou
0,2 rem 10 Xpdvo. Mia ouvnBlopévn aktvoypapia Bwpakog divel
nepinou 0,02 rem. H moodtnta g aktivoBoAiag mou TPOoKaAel
dueco Bavatnedpo anotéAeopa elval yUpw ota 500 rem. 'Exet
urtohoylotel OtL n pEon eknounr padlevepyol aktivoBoAiag amd
OAa Ta epyooTdola TUPNVIKAG EVEPYELAG MKPAIVEL TO HETO OPO
Cwng Katd 5 nuépeg, evw amd To paddvio katd 40 mepinmou nue-
PEG. ZUYKPITIKA Ba propoucape va moupe OTL To KAMvVIoUa evog
TakETOU TOolydpwv KABe pépa uikpaivel Tn péon didpkela wng
Katd 6 xpovia. H apvnrikr] dpwg enidpacn tTng aktivoBoliag otov
TomKG MANBuoud amd Tn XPrion MUENVIKWYV OMAwV 1} arnd KArolo
ooBapd nupnviké atuxnua eivat oAU peyalutepn (ekéva 10.20).

H aktivoBoAia y eivat n mo emkivduvn dOTL €xel TIOAU peYdAn
JleloduUTIKA IkavétnTa. Atydtepo emkivouvn eival n aktivofolia B
kat akdpa Atyétepo n a.

Eikéva 10.20
SUVEloPOPES Twy dLdPopwy TYWY padlevépyelag.

ApaoTnpiéTnra

Koopikry aktivoBoAia

» Tomobétnoe €va petpnt Mkdiykep oTo
Bpavio cou, pakpld amd omnoladnrnote
padlevepyd Tmyn.

» Ofoe oOe Aettoupyia TO METPNT Kat
katdypaye Tov aplOud Twv amnaploun-
OEWV Yla XPOVIKS Jldotnua  TPLOV
AETTTWV.

» TUNEe €va @UAO XapTi yUpw amd To
owArjva kat enavaiafe TG PETPNOELG.

Mewwvovtal ot anaptbunoeg;

Tt tUnog aktvoBoAiag @Bdver otov arna-

pountA; ATloAdynoE To.

» EmavdAaBe tn dadikacia mepiBarlovtag
dladoxikd To CwArva pe GUANA aAOUML-
viou mdxoug 6 mm 1] pHOAURSOU TIAXOUSG
5 cm.

Mewwvetal o aptbuos Twv anaplOunoewy;

Tt umopei¢ va ouunepdvelg yia to €d0g

NG KOOMUIKNG aktivoBoAiag;
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1.

» Xpnoigomoinoe Kal epAPHOCE TIG €VVOIEG TIOU €MABEG:
MNepiypagn Tou muprva

JUUMARPWOE TIG MPOTACELG WOTe va elval emotnuovikd opBEg:
O nupnvag €xel aktiva 10.000 QopE€q HIKPOTEPN aATIO AUTH TOU .ovvceeeeeveeeceeenns y EXEL tiviieeiiie e, nAe-
KTPIKO POPTIO KAl TO OCUVTPIMTIKA UEYOAUTEPO HEPOG TNG wovveeerreeerieeennns Tou artdpou. Arnoteleital and
...................... KAL ...ccoeveeenneeee. TIOU OVOPAZOVTAL .........eeee.eee... O OUVOAIKOG APLOUOG TWV VOUKAEOVIOV €VOG
TIUPNVA OVOUATZETAL ....veeeeveeenrenns apBuodg Kal oupBoAlleTal e ...... , EVQ TWV TPWTOVIWV ..occvveeevveennee. Kat

OUMBOA(ETAL WE ....... 2tolxela mou €xouv Tov (Blo aplOud mpwtoviwv aA\d dlaPopeTikd aplOud vetpo-
Viwv OVOUAZOVTAL ..ccvveveveieeeannns

Na emAéEelg To YpAuua ToU avTLoTOolXel OTNV ETIOTNUOVIKA 0pBr] mpdtaon:

i. To puolkd péyebog A eivat: a) o aplOudg twv mpwtoviwv, B) 0 aplOudg Twv veTpovinv, Y) o aploudg
TwV vetpoviwv, d) o atopkdg aplbudg, €) timote and autd.

ii. Ot lodtomol muprveq €xouv: a) dleq TIWEG yia To A kal To Z, B) dleg TipEG yia To A Kal SLAPOPETIKEG
yia T0 Z, Y) OlaPOPETIKEG TIHEG Yla TO A Kkal Bleg yla To Z, d) JlAPOPETIKEG TIUEG Yl TO A Kal To Z,
€) Kavéva amd Ta Mapandvw.

Padievépyeia

Zto dumAavé mivaka avTloToiXioe Ta eidn G Padlevepyou akTl- | 1. akTvoBoAid a  a. nAekTPOVIA
voBoAiag pe Ta owpatida and Ta omola aroteleltal: 2. aktivoBoAia B B. pwTtdvia

Mow anéd Tiq padlevepyée akTivoBoAieg xel TV (3l guon pe To | 3- GKTWOBOAD Y Y. muprveg nAiou
opatd Pwg;

» E@dppooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHPEVEG AMAVTHOEIG OTIG EPWTHOEIG TTOU AKOAOUBOUV:
Mepiypagn Tou muprRva

Mweg HeETABANETAL O ATOUIKOG Kal 0 Hallkdg aplBudg evdg mupriva dtav eKmEUmeL avtioTola: i) éva owua-
T(dlo a, i) éva ocwuatdio B, i) wa aktiva vy;

2uxvd avagépetal otl Ta verpdvia maifouv to pOAo NG «kOANaG» PeTa&l Twv mpwtoviwv. Mmopeiq va
efnynoelq yuari;

Ta mpwtdvia €xouv BeTIKO NAEKTPIKO POPTIO, evw TA veTpdvia eival oudgtepa. Mati ouxvd 1a ovouddou-
Me VOUKAedvIa Xwpig dtdkplon;

Padievépyeia

2’ éva aAOoUMWEVIO KouTi TomobBeteital éva ewtoypadkd @GN, AlmAa oto kouti Bpioketal wa padievep-
YOG TMyn. Metd amnd peplkég UEpeq mapatnpolpe OTL To P €xel apaupwlel. Mowa vouitelg ot propet
va eivar n mbav artia; H mnyr) eknéunel: i) cwpatidia a, i) cwpatidia B, iii) aktiveq y. Na dikatohoyn)-
oelg TNV emAoyry oou.

2t padlevepyd didomaon B ekméumnovral and Tov mupriva niektpdvia. Mwg oupPaivel kTt T€tolo apou
0 muprivag dev MEPLEXEL NAEKTPOVLA,;
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ONON.GWAKSO

’ 7 ’ , 235, 238, 7 7 s s 7
1. AUo odtoma Tou oupaviou eival To LU Kat To “,U. Mdoa verpdvia unmdpyouv otov mupriva kabevdg;

2. To otoixelo udpoydvo €xel aUpBoro H kal atoukd apBud 1. MNpdye ta cUPBOAA TWV TPLWV LOOTOTIWV TOU

udpoyodvou pe 0, 1 Kal 2 veTpdvia OTOV TIUPYVA TOUG.

Motd &idn cwpatidiwv kat Méoa cwuatidia and kdbe £id0g UMEPXOUV Ot éva GTOHO ' Ag;

To padlevepyd LOGTOMO TOU HOAURSOU Pb peTaTpénetal oe PIOHOUBIo Bi pe ekmoprr aktivoBoAiag B.
Na ypdyelg to TAjpeg GUPPBOAO TOU LOOTOMOU TOU BLOMOUBIOU TIOU TIPOKUTTTEL.

NMEPIAHWH

0 Ou aroukol mupriveg amotehouvral and mPwTovia kal vetpovia. O aplBudg Twv mpwtoviwv evég mupriva
ovoudZetal atopikdg aplbudg Z. O ouvoAikog aplBpudg Twv MPWTOViwY Kal TWV VETpoviwv ovopdletal pall-
KOG aplOudg A. ATopa e TUPNVEG TIou €Xouv (Blo aplBud mpwTtoviwv Kal SlapopeTikd aplOud vetpoviwy
ovopddovtal LodTora.

0 Mpwtdvia Kal vetpdvia ouykpatouvral OTov TMUPrva He TNV emidpaon Tng Loxuprq aMnAemidpaong.

0 ‘Evag aotabriq muprivag dlaomdral, ondte UETATPEMETAL 0 Tupriva evog AMou otolxelou. To pavéuevo
ovoudZetal padievépyela. Yrdpxouv tpia €idn padlevepywv dlaondoewv. H didomnaon a: o muprjvag Tou
dlaotdral ekmépmel cwudTia a (rmupriveg nAiou). H didomaon B: o padlevepydqg nuprjvag katd tn didomaor)
Tou ekméumel ocwpdtia B (nAektpdvia peydAng taxutnrag). H didomaon y: o padlevepydq muprivag Katd
T dldomaon Tou ekméumel aktivoBoAia y (pwtdvia oAU peydAng eveépyelag).

0 Ou aktivoBoAieg €xouv Blohoyikég emdpdoelg mou eEaptwvral and 1o €id0g Kal TNV evépyela NG AKTVO-
BoAiag.

BAZIKOI OPOI
MpwtdvIo, VETPOVIO Mallkég aptBpog loxupry aMnAemnidpaon AkTIvoBOAla a, B, Y
ATOUIKOG aplBudg loétona Padievépyela
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KE®AAAIO 1 1

NYPHNIKEZ ANTIAPAZEI2

NMYPHNIKH ENEPFEIA: EAIZIPIO ZQTHPIAZ ‘'H OAEOPOY TIA
THN ANOPQIOTHTA;

H peyaAUtepn opop®ld g PUOIKAG, (OWG amOKAAUTITETAL OTIG
eKTAREELG TIOU eTUPUAACCOEL 1] ETLOTNHOVIKY TIPG030G. XTa JEoa TNG
dekaetiag Tou 1930 o Pddeppopvt, o Avbpwrog Tou avakdAuye
Tov artopikd mupriva kKat o Alvotdilv, ou TPogRAede TNV AreAeu-
B€pwon NG MUPNVIKAG eVEPYELaG, Bewpoloav avEPIKTN oroladn-
noTe mpoomndlela TeXVNTAG aglonoinong TnNg MUPNVIKNG EVEPYELAG.

Mepirmou 10 xpdvia apydtepa To 1945, N KATAOKEUY TIUPNVIKNG
BoBuag Toug dEPeuoe pe dpauatikd TPOmo. XMuepd, 60 xpdvia
META, HEYAANO HEPOG TNG eATdAg yla TNV AVTIUETWION EVEPYELQ-
KWV KAl OIKOAOYIKWV TIPORANUdTWY O MAAvNTIKA KAl{paka BaoiCe-
Tal kat otnv Tedoguon NG TUPNVIKNG eVEPYELQG.

11.1 Evépyela Kal TUPNVIKEG avTISPACEIQ

EVEpyeEla oUvdEONC TOU NMUPRVA

MNwpioaue étt PeTa&l Twv TPWTOVIWV Kal TwV VETpoviwv otov
nupriva aockouvtal LoXUpEq TUpnVIKEG duvduelg. Ta voukAedvia
otov Tupriva €xouv OUVAUIKY evépyela. Tnv evépyela auth tnv
ovoudloupe mupnvikg evépyela. ‘Exel amodelxtel melpapatika ot
o muprivag éxel pikpdTePn pAla ard Tn OUVOAIKY PAla Twv VOu-
kAeoviwv and Ta omnoia oxnuatiCetar (edéva 11.1). Autr) n da-
Popd palwv ovoudlZetal ENAeIgpa paZag.

Mweg e&nyouue 1o EMeua udlag otoug nupriveg;

O Aivotdiv oto mhaiolo g eWdIKNg Bewplag NG OXETIKOTNTAG
anédel&e Ot n pada (M) kaw n evépyela (E) ouvdéovtal e Tnv eEf-
owon: E=m-c?, érou ¢ n Taxitnta tou pwtdg oTo Kevd. Anhadr
N SUVaUIKY] EVEPYELD TWV VOUKAEOVIWV OTOUG TUPNVEG QVTIOTOLXE(
oe oplopévn noodtnta padag, (on akpBwg pe to EANelpa palag.

EVEPYEIQ KOI MUPNVIKEC AVTISPAOEIC

Katd tnv auBdpuntn padlevepyd didomaon 1 Tnv Texvnt mapa-
ywyn evog mupriva pe BouBapdiopd evog dMou mupriva cupBai-
vel pia avadldtagn Twv OUCTATIKWY TwV TUPrvwy, dnAadn pa
mupnvIkK avtidpaon. Avriotolxa oe a Xnuikny aviidpaon oup-
Baivel avadidta&n tTwv atéuwv Twv otoixeiwv, 1§ akplBéotepa Twv
nAekTpoviwv Twv atduwyv. Yrdpxel OpwG pia TIOAU ONUAVTIKY TI000-

"oan Nagayet o@hng

=~ “Hepin 33%;" I
o B
R RO T i

Eikéva 11.1
0 nuprvag €xel Likpoteon udla and ™ ouvoir udla twv vou-
KkAeoviwv and ta onola oxnuariCerat.
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Eikéva 11.2
Evpiko ®épui (Fermi)
ftaAdg puotkds, emukepaic g ouadag emotnuévwv mou mETUXE
yla mpwtn @opd v ereyxduevn aluodwri nupnvik aviidpaon
oto Jikdyo 1o 1942. Xpnoyomnoinoe ypagim wg empBoaduv.

Eikéva 11.3 »
H aydon Tou oupaviou 235
SUupuwva pe éva amAd mpdTuno o MupPIvag OUUNEQIPEPETAL oav
i popTiopévn aTayova uypou. H anoppdgnan evog vetpoviou
npokaAel pa emrikuvon tou nuprva. Otav n erunkuvon yivet
QpKeTd peydAn ol anwoTikéq nAEKTPIKES Suvduelg umepBaivouv
TG EAKTIKEG MUPNVIKES, omdte 0 muprvag oxiletat ota duo.

Eikéva 11.4
0 Oro Xav (Otto Hann) kat n Aile Mdwvep (Lize Meitner) oto
£0yaotnpd Toug oto BepoAivo.

o
h_"")' l ] ¥ oy
Eikéva 11.5

H BduBa oupaviou mou ekeppdyn atn Xipooiua.
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TIK" dlapopd. H evépyela olvdeong TwV VOUKAEOVIWV OTOV TUPT)-
va, Adyw Tou eMelppatog pdlag kat Tng peydAng TG Tng taxu-
™mrag Tou ewtdg, elval mepinou €va ekaTtopuUplo POPES HeEYaAU-
Tepn amd Tnv evépyela oUvOEONG TWV NAEKTPOVIWV OTO ATOWO.
JUVETIWG N SUVAUIKY] EVEPYELA TIOU UETATPEMETAL O KIVNTIKA TV
owpaTdiwv oe pia mupnviky avtidpaon eivat éva ekatoppldplo
POPEG MeyaAUTepn amd TNV avTioToln O M XNKMIKA aviidpaon.
O1 dUo KUplEG TUPNVIKEG AVTIBPACELS [ TIG omoieg ekKAUETAL auTth
n tepdotia noodtnta evépyelag elval n mupnvikr oxdon kat n
TIUPNVIKY ouvTnEn.

11.2

MupnvikR oxdon

H duvatdmnta PeTaTporrq NG TUPNVIKNG EVEPYELAG OE eVEPYELA
A\\NG Hoppr|q dlepeuvnOnke katd Tn dekaetia Tou 1930. To 1939
duUo Teppavol xnuikol o Xav (Hahn) kat o Ztpdopav (Strassman)
€kavav Ja tuxaia avak@huyn 1ou empPOoKeto Vi aMAEeL To pHENNOV
ToU KOOUOU.

..3 ®.

ZuvexiCovtag TPOYEVECTEPEG EPEUVNTIKEG TIPOOTIABelEg Tou lta-
Aou ®éput (Fermi) (eikdva 11.3) BouBdpdioav oupdvio pe VETPOVIA.
Avallovtag ta YnHikd mpoidvta g avtidpaong pe €kmingn darti-
otwoav OTL apaydtav Bdpo. Ot duo xnuikol dev urnopoucav va
katahdpouv nwg To BAPLO e ATOMIKO aplOud 56 rjtav duvartdv va
napdyetal and To oUPAVIO TIOU €XEL ATOMKS apBud 92.

Mia eBdoudda apydtepa n Alle Mdtvep (Meitner) (eéva 11.4)
kat o ®dpig (Frisch) €dwoav T owotr €&Aynom: oL Tupriveg Tou
oupaviou eixav dlaoraotel oe U0 MIKPATEPOUG TUPNVEG OXEDOV
{ong pdZag. H Mdrtvep ovépace autry ) dladikaoia oxdon.

levikétepa mupnvikp oxdon ovopdlerar n didomacn &vog
aotafoug muprva o dU0 HIKPOTEPOUG TIUPHVEG HE OXEDOV i0EQ
Haleqg. ZuvriBwg ouvodeleTal and TAUTOXPOVN EKTIOMTY) VETPOVIWV
kat aneAeuBgpwon tepdoTiag noodtntag evépyelag. 'Evaq mupn-
vag Tou 100TOMOU Tou oupaviou U mabaiver oxdon étav Bop-
BapdiCetar pe verpdvia kai daomdral ouvibwg o’ éva Tupnva
Bapiou '4Ba Kat 0’ §va MupPrva KPUIToU LKr, EVE CUYXPOVKS EKTTE-
priovtal tpla vetpodvia (ewdva 11.3). Kabéva and autd pmopel va
npokaAéoel véa oxdon ondte TeAlkd eival duvatdv va TpokUYel
Ha aAucidwTth avtidpaon. H ahuodwtr| avtidpaon urnopel va sival
apyn kat eleyxOuevn, T.X. 0 éva MUPNVIKG avTiIdpacThpd evog
evepyelakoU oTabuol mupnviknig oxdong, 1 va arokTroel €KpEN-
KTIKO XQpPaKTAipa, OMwg OTnV ATOMIKY Tupnvikr BoéuBa (eikdva
11.5).

lMNa va ouvtnpenBel wa ahuoldwt) avtidpaon, 6a npénel n pdla
TOU OXAoWou UAKoU, yla mapddetypa tou U-235, va unepBaivel
pla eNAxotn T mou Aéyetal Kpioipun pdla.
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Mati dev ekdnAwvovrar aAuodwteq avidpdoelg ota Koltdouara
oupaviou mou undpxouv otn puon;

210 QuUOKS oupdvio To lodtoro U-235 umndpxel oe avaloyia
MOAIG 0,7%. To 1odtono U-238 nou Bpioketal o peyaldtepn ava-
Aoyia uropel va amnoppogrioel vetpovia xwpiq va urnootel oxd-
on. ' autd kat dev mpayparonoleitar aAuodwth avtidpaon oTo
oupdvio mou umdpxel otn euon.

IXaon Kai evépyeEia

21 oxdon Tou oupaviou N pAgda Twv TPOIGVTWY elival UKPASTEPN
arnd ™ pala Twv avtidpwvtwy (ekdva 11.6). To ENelupa pdagag
elval 10odUvapo pe TNV evépyela Tou ekAUETAL, OUUPWVA HE TNV
eElowon Tou Aivotdwv. H evépyela Tou areAeuBepwveTal o€ pia alu-
odwt avtidpaon oxdong eivar tepdotia, TOAU peyaAltepn arnd
TNV evépPyela OMOLAodATIOTE XNMUIKNAG avtidpaong, yla napddetypa
™mg Kavong.

MupnviKoi avtidpOaoTAPEC

O mupnvikég avtdpaotipag eivat éva olotmua oto ormoio
npaypatornoleital pia eAeyxopevn aluodwth aviidpaon oxdong
nou odnyel oe amneleubépwon evépyelag. To MpwTapXikéd mpEd-
BANua Tou MapouctdoTnke oTnV TPOOoTIABeld KATAOKEUNG evOg
nupnvikoU avtdpaoTtipa fTav n ouvinenon tng aAucdwtng
avtidpaong. Ta neploodtepa and Ta vetrpdvia mou mnapdyovral
andé T oxdon Twv nuprivwy Tou oupaviou 235 (U) kivolvtat
ypriyopa. Autd ta ypriyopa vetpdvia dev amoppodwvial and
Toug Tupriveq Tou oupaviou 235. MNa va anoppopnbouv Kkat va
pokaA€ogouv véeg dlaondoelg, mpEmel va emBpaduvbouyv. H ermi-
Bpdduvon emtuyxdvetal 0tav Ta VETPOVIA OUYKPOUOTOUV WE
TOUG TUPNVEG TOU UALKOU Ttou TiePIBAAAEL TO OUPAVIO, TO OTIOlO
ovoudletar emBpaduvtig. Q¢ emPBpaduviég urmopolv va Xpn-
ogluoromnBolv ypapitng 1 1o ouvnbiopévo vepd. MNa va ouvin-
pnbel n akuodwtr avtidpaon, n avaloyia tou oupaviou 235
oto delypa mpémnel va auinbel. Autn n dadikacia av&nong Tou
apBpol Twv oXACUWY TUPAVWY ovoudletal EUTTAOUTIONOG. Me
TOV eUmMAOUTIONO N avaloyia tou U-235 au&dvetal and 0,7% oe
3%. 2e éva Kablepwuévou TUMOU TUPNVikG avtidpaotipa mepi-
mou 200 Ttévol oupaviou TomoBeTouvtal pEoa O €KATOVTADEQ
METAANIKEG pARdoug (elkdva 11.7). H meploxr) otnv ormoia tomo-
Beteital To oxdowo UAKS ovoudletal Kapdid Tou mupnvikou
avTidpaoTipa. Ot pdRdol pe 10 OxAoo UAKS TeplBdAlovTal
and vepd TO omoio dpa wg empBpaduving, evw TaAutdxpova
METaPEpPEL BepuIk evépyela and tTnv kapdld Tou avtidpaotrpa
mpog To TePIRBANOV (eikdva 11.8).

MupnviKoG avtidpactnpaC Kal METATPOMNEC EVEPYEIAC

2’ éva otabud mupnvikng evépyelag, n BepUIKr evépyela Tou
ek\UeTal and tn oxdon mpokalel av&non tng Beppokpaciag Tou
vepoU Tou TepIBANAEL TO oupdvio. Autd To vepd dev Bpdlel emel-
o1 Bploketal kdtw and uynAr Tiieom, n ormoila au&dvel ™ Oep-
Hokpaoia Bpaopou. Onwg deixvetal otnv ekéva 11.9 autd Tto
vepd UeTapépeTal amd uia avtAia oe pia deEauevry Bepudtnrag
érou mpokaAel Bpaoud dMou un padlevepyou vepou. O atuédg
TIoU TIapdyeTal OTPEPEL TOUG OTPORIAOUG Tou ouvd€ovTal Ue Yev-
VATPLEG Ol OToieg MAPAYOUV NAEKTPIKY eVEPYELQ.

Eikéva 11.6
0 nuprvag tou oupaviou €xet ueyaAtepn udla and m ouvo-
Aikn pdla twv nupnvwy tou Paplou, Tou KUMTOU Kat Twv Emt-
mAéov vetpoviwy mou mapdyovtal.

Eikdva 11.7
PéB3ot nupnvikoU kauoiuou ™ ottyun mou Ti¢ katePdlouv otnv
Kkapdd Tou avtidpaotrpa.

Eikdva 11.8
To vepd mepiBdMet v Kadld Tou nupnvikoU avtidpaoTripa Kat
dpa wg emBpaduving.
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Eixdva 11.9
Synuatiky avanapdataon nupnvikoU avtidpaatipa.

Eikéva 11.10
H udca tou nuprva tou nhiou eivar uxpdtepn and m pdla twv
dUo mpwtoviwy Kat Twv 800 VETPOViwy.

Eikdva 11.11
Aropikry BopBa auvinéng - ‘Evag uikpdg Bpayipiog rAiog
H dokin e mpwtng BduBag udpoydvou ota vnowd Mrkive To
1954. 210 KévTpO NG EKPNENG wiag tétolag BduBag dnuoup-
youvtat Bepuokpacieq ouykployes pe autég mou eixe To ouumav
éva deutepdAento petd ™ MeydAn Exkonén.

H mupnviki ouvtngn eival wa avtidpaon avriotpopn g oxd-
oNng. 2In oUvingn eAappol TUPHVEG CUVEVWVOVTAL WOTE va OXN-
patiotel €vag Bapltepoq Tuprvag. 2uyxpovwg areheubepwveTal
Tepdotia noodtnTa evépyelag. Turikd mapddetypa ouvingng aro-
Telel n dadikaoia mou ouvteleital oto eowtePkd Tou ‘HAwou. TEo-
oeplg upriveg udpoyodvou (Mpwtdvia), pe a dadikaoia Tou mpay-
patoroleital oe dadoxikd otddia, oxnuatiCouv évav mupriva nAi-
ou. Apxikd dUo TPWTOVIA PETATPEMOVTAL O VETPAVIA, TA oroia ot
ouvéxela evwvovtal pe dA\a duo mpwtdvia, omndte oxnuatiferal o
nuprvag nAiou ;He. H pdZa Tou Mupriva Tou nAiou eival HIKPATE-
pn andé m pdla Twv tTecodpwv Tpwtoviwv (eikéva 11.10). Tn da-
@opd auti Tng Mdlag, dnwg eidaue kal MPONYOUUEVWG, TNV OVO-
padoupe ENAepa padag. H evépyela mou avrtiotolxel oto €NAelu-
Ma pAog METATPEMETAL O€ KWVNTIKY) EVEPYELD TWV TPOIOVTWY NG
ouvinéng. H olvingn elvat n mnyn g evépyelag mou akTivoBo-
Aeftat and tov ‘HAo kat Ta dotpa. Av pelwbouv ta anobguara Tou
udpoydvou Twv TpwToviwy, N olvinén mnou mepypdyaue Ba da-
kortel kat 0 ‘HAlog teAikd Ba ofrjoel. Eutuxwg yla pag autd mpo-
BAénetal va oupBel oe mepimou 5 dloekatopuupla Xpovia.

MNna va oupBel olvingn dUo Muprvwy, TPEMEL Ol TIUPHVEG va
TANOLAo0UV APKETA KOVTA WOTE va UTEPVIKNOE( N amwoTIKY] nAe-
KTPWKY] duvaun and tnv eAKTIKA Tupnviky. Ma va nAnoldoouv T600
KovTd ol Tuprveg, Ba TpEmel va kivouvtal pe TIOAU peydAeg Taxu-
mnTeg, OnAadr va €xouv PEYAAEG KIVNTIKEG evépyeleg. Apa n
ouvinén anarel Tnv Unapén oAU peydhwv BeppoKPaAoIWY, TNG
TAENG Twv OekAdwv ekaATOMMUPIwWY BaBuwv cav autég Tou el
kpatouv oto k€vipo Tou ‘HAwou. I autd ol avtidpdoelg ouvin-
Eng ovopdZovral Kal 6EPHOTIUPNVIKEG.

AMo €va mapddetypa a&loroinong evég emotnuovikou erutely-
MaTOG Yyla TIOAEMIKOUG Kal OXL yla elpnvikoUg okoroug eival n kata-
okeunl NG BoOuBag udpoydvou mou Paciletar otig avtidpdoelq
ouvténg (ewdva 11.11).

Yrndpxel OUwG Kat 1 BETIK MPOOTTTIKY TG ouvinéng. H ouvn-
&n Bewpeital and moAoUg n mo eArmdopdpa dladlkacia yla
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MEANOVTIKY] QVTILETWTION TWV EVEPYEIOKWV QvayKwv Tng avlpw- MINAKAS 11.1
nf)rnmq. AUT(I) I'[pOKL,JlTl'Sl and TOI yeyovog 4t ,nepa and v (Eupeo— Xibpa 1000076 (%) Tapaywyic
via mupnvikoUu Kauoiuou, dnAadny Tou udpoyovou TOu vePOoU TwvV nAekTpIKAG Evépyeiag ané
WKeavwyY, N eheyxOupevn TUPNVIK oUVINEN mapouctdlel kat dAa nupnVikoug oTadpous oxdong
TIAEOVEKTAATA O oX€on Ke Tn oxdon: Pwola 15
— Aev untdpxouv padlevepyd katdAotra, apol To HALO TIoU Tapd- HMA 20

vetal dev elval padlevepyd. M. Bpetavia 20
— Aev untdpyel Kivduvog MUPNVIKoU atuXAUATog, apol OToUG avTl- Bouhyapia 30

dpaotripeg olvtnéng dev anaiteital kpiown pdda. Teppavia 30
— @a anopeuxbel n punavon g atuéopalpag, epdoov dev yive- EABetia 45

Tat Kavon. FaANa 80

Youndia 50

» Xpnoliygomoinoe Kal eQpAPHOOE TIC €VVOIEG TIOU £HABEG:
1. Na enAgEelg To ypAuua TIOU QVTIOTOLXE( OTNV EMIOTNHOVIKA 0pOr} mpdtaon:

H nA\akn evépyela mpogpxetal amd: a) mupnviky ouvingn, B) mupnvikr oxdon, y) didomaon B, d) did-
omnaon aq, €) TmoTe amnd Ta napandvw.
2. Na xapakmpioelg kabepia and Tiq mapakdtw MPOTACcEl] WG OWoTA 1] Aaveaouevn:

a. X’ évav mupnva ol NAeKTPIkEG aMnAeridpdoelg Telvouv va AmopakpUVOUV TA VOUKAEOVLA, VW Ol LoYU-
pEG Telvouv va Ta ouykpatrioouv pall.

B. Ztn @uon dev undpxouv padlevepyd otolxela.

Y. H Bohoyiky dpdon twv padlevepywv akTivoBoAlwv eEaptdral amd Tnv evépyela Kal Tn ¢uon Tng OKTl-
voBoA{ag.

d. 'Evag mupnvag éxel mdvrote peyalutepn HAla amd 1o dfpoloua Twv palwv Twv VOoUukAeoviwv amd ta
orola amnoteAeltal.

€. H n\iakn evépyela mpokUrrel and TUPnVIKr oxdon.

» EQAppooe TIC YVWOEIG OOU Kal YPAWE TEKUNPIWHEVEG ATIAVTHOEIG OTIG EPWTHOEIG TTIOU OKOAOuBoUV:
4. T ovopddetal mMUPNVIKY oxdon Kat Tt upnvikn olvtnén; Na avagépelg amd €va mapddetyua.
5. T ovopdletal éNelupa pdlag o jia TUPnVikn avtidpaon;
6. Tloleq peTaATPOTEG evépyelag ouppaivouv OTnv TUPNVIKA OXAoTN Kal TOEG TNV TUPNVIKY oUVTNnén;

NEPIAHWH

0 H evépyela olvdeong tou mupriva eivat n duvapikn evépyela egartiag Tng woxuprg duvaung. H evépyela
ouvdeong eival .ooduvaun pe to ENelpa palag Tou mupriva. Katd tnv mupnvikr oxdon évag Bapuqg mupr-
vag xwpiletar oe dUo ehapputepouqg muprveg. H evépyela mou ameleuBepwveral katd Tn oxdon peta-
Tpénetal TENKA OTOUG MUPNVIKOUG avTIdPAOoTHPEG O NAEKTPIKY) €VEPYELQ.

0 Katd v mupnvikry olvingén dUo eAappol Mupriveq OUVEVWVOVTAL Yld va oxnuatioouv €va Baputepo. H
evépyela Tou ‘HAlou kal Twv AoTpwv MapdyeTal Pe MuPNnViky ouvingn. H eleyxdpevn mupnvikry olvinén
propel va mpoopEpel e aoPANEld TEPATTIEG TTOOOTNTEG evépPyelag Xwpl(g pumavon Tou mepBAAAOVTOG.

BAZIKOI OPOI
Evépyela olvdeong Mupnvikry oxdon
‘ENeupa pdagag Mupnvikr oUvtnén
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Me andgpaon g EANnvikAg KuBépvnong ta ddakTikd BiRAla Tou Anpo-
TIkoU, Tou lNupvaoiou kat Tou Aukeiou tunwvovtal and tov Opyavioud
Ekddoewg Adaktikwv BiBAMwv kat diavéuovtal dwpedv ota Anudola
2xoAela. Ta BRAia umopel va diatiBevral mpog nwAnon, étav pgpouv
BBMSoNUO Tpog anddelEn g yvnowdtntd touqg. KdBe avritumo mou
dlatibetal mpog nWANon kat de PEpel PAIGoNUO Bewpeltal KAewiTuTO
kal o mapaBdrng dlwketal cUppwva pe Tig dlatdéelg Tou dpbpou 7
Tou Nopou 1129 tng 15/21 Maptiou 1946 (PEK 1946, 108, A).

AnayopeUetal n avanapaywyr omotoudnmote TUNUATOG autou tou LiBAL-
ou, Iou kaAdmtetat ard dikatwuata (copyright), 1 n xprion Tou o€ orol-
adnrote popn, Xwpic ™ yeartn ddeia tou lNatdaywytkou IvotitoUtou.
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