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®ior / € pobNTEG/pieg TG TpITNG TGENS Tou EMA.A., £0¢€ig TTOUL KPATETE AULTO
To BiIfAio puUOIKAG OTO XEPIG 0OG KOl TIPOG OTOULG OTTOI0VG AV TS ATTELOVVETA,
dev Ba pTropoloaTe va TOTEPETE TTOOEG POPEG 0OG OKEPTHKAPE KATA TN
d1Gpkeia Tov yp&gpape auTtd To PifAio. Or emBupieg oog, ol ool oag, ol
avadnTACEIS 00G POG OTTOOXOANOOV TOOES TTOAEG POPEG TTOL OXEOOV pHOG
YIVOTE YVOPIHOI/EG KOl OIKEIOI/EG.

I'vwpiCovpe 611 TTOANOI OTT6 00§ OKOTTEVETE VO OUVEXIOETE TIG OTTOUSEG
000G OTNV TPITORAOHI ekTTaidELOT), VA GANOI OTTOPAETTETE OTNV GHEDT KOl
yYpriyopn KoTé To SuVATOV ETTAYYEAPATIKH OTTOKAT&OTAOT. AIoBavOrkape 6T
OTTwG OLPPAIVEl PE TOUG/TIG TTEPICOGTEPOVG/EG £riBoug TNg nAIkiag oo, dev
000G YONTEVEl Ko TTOAD 1 16€x va dATTAVATE TIG MPEG 00G TTAVW OTTé €va PI-
BAio (otrolodrroTe PifAio), oUTe evBoLOIGLETTE ADVOVTOG OOKAOEIS (PUOIKIG,
] K&ToI0LV &GAAOL POBAHOTOS.

MoTeboupe Spwg 6Tl gioaoTe gvaioONTA Ko TPOPANHOTIOHEVO GTOPX
TTIOL € KA&TTOI0 BaBOUS €XETE AYOAVOKTAOEI PE TIG QVTIPAOEIS TNG KOIVWVIOG
HaG Kal TNG €TTOXAG HOG, TTOL {NTATE P EIMNKPIVEIX KOl ATTOQOOIOTIKOTNTX
HIO I00PPOTTIC GVEPECT OTNV TTPOYHOTIKOTNTO KO TO GVEIPO, TO ETOLHPNTO
KOI TO EQIKTO, TNV OARBEIX KOl TO PEQOL.

I'p&ape Aorév auvTté 1o BIPAIO PUOIKIAS pE OTOXO, 0P’ EVOG HEV VO OITTO-
TEAEOEI, TO ATTAPAITNTO LTIGBABPO VI TNV KEAVYPN TWV AVAYKWDV OTH (PUOIK
60wV aTroPOITWY Ba KATELOVVOBOLV TTPog Tar TpRpaTa Texvoloyikwv Eqop-
poywv Twv T.E.I, ka1 ag’ eTépou, yia va dwoel T SuvaTéTnTo 6TOLVG LTTGAOI-
TTOUG, va YEUBOUV TOUG KAPTTOUG TNG cAANAeTTidpaong pe T Quoiky, dSnAadr
TN HEAETN TV PUOIK®V PAIVOHEVOV KOI TWV VOHWV TTOU TX OIETTOLV.

O1 kapTrol aVTAS TNG ETTAPAG PE TN QUOIKA iva:
a) H evioxuon TngG IKAVOTNTOS IO KPITIKF OKEWPN
B) H evioxuon Tng epTroToolvVNG HOG OTOV ETTAYWYIKO TPOTIO OKEWNS

y) H koAAiépyeia TNG IKavOTNTASG EKTIPNONG TOL PETPOL TWV AGYWV KO
TV Epywv

6) H koAAiépyeiax TG IKOAVOTNTOG TTApATHPNONG Kai e§aywyrg XproiHwy
OUUTTEPOCHATWY

€) H katavénon 611 o GvBpwog atroTeAel HEPOG TNG PUONG KAl UTTOKEITA
OTOUG {810VG VOpPOULG [’ AUTH.

‘OAa auTd, TTou dev eival TTap& N KANPOVopIG Hog a6 Tov EAANVIKG TPGTTo
okéyng, 6wg Tov didagav ol peydhor ‘EAAnveg Ouoikoi-DIAGo0@OI Kol TTov
avefimoe pe TNV avayévvnon ota MavemoTipia NG EupdTNg, amoTeAovv



viii  DYZIKH

T EPOOI TTOL TTPETTEN VO £XEI KGBE LTTEVOLVOG TTOAITNG OHEPT. XTNV ETTOXN
poG, N paydaia TEXVOAOYIKY TTPG080G LTTGOXETAI EVTUTIWOIOKES PIOTATPIKES,
KOIVWVIKEG KOl TTOAITIOPIKEG OAAOYEG TTPOG TO KOAUTEPO €ATTICOUME, drpiovp-
Yei Spwg TauTéYpova Kai TTOAAOUG opaTolg KIvOUVOUS Yia TO HEAAOV TNG av-
BpwTSTNTAG, 6TTWS N péAvvon Tov TePIPGAAovTOG, Tor GTIAG PHOCIKAG KOTO-
oTPOPNS (TTUPNVIKG 1] BIOAOYIKG), N AVEEEAEYKT EKHETAAAELON TNG YEVETIKAS
HNXQVIKAS.

Ta epddia AUTE, TTOL GTTWG AVOAPEPOPE TTIO TTAVW ATTOPPEOLY ATIG TNV
ETTA@NA HE TN QUOIKY, €ival akpIBOSG aUTG TToL XpelIGlovTal oI AVPIVOT LTTED-
Buvol TTOAITES yI var GTNPIEOLY TNV KPITIKA TOUG KAl TNV QVTIOTOOT| TOUG OTIG
TOAVEG SUOPEVEIG KOIVOVIKES 1] TEXVOAOYIKES £EEAIEEIG KO GXI O (PAVATIONOS 1
n opia.

Mépav Spwg GAwv avT@y, yia 6Aoug 6ooug TeAeidvovTag Ta EMAA. Ba
OTPOIPOVY OTOV ETTAYYEAHOTIKG OTI0, N £TTOQI TOUS PE TN PUOIKI, Kal S
p€oov aUTAG pE T UOoT, dev TIPETTEI VO KPIVETAI KUPIWS OTTO TNV w@EAEIn
TTOL TUXOV PTTOPEl V& TOUG TTPOOQEPEL. TV eTTOpI] QUTH TPETTE VO TNV PAE-
TEl KAVEIG gav HIX GTTOAQLAT, YIATI ] pUON HECW TNG QUOIKHG ATTOKOAVTITE
TNV opop@Id& TNS. Av 1 pvon dev ATav Spoppn dev Ba G&ie va TN yvwpioel
KQVelg kal av 1 uon dev G&ile va Tnv yvwpioovpe, TEToia (i dev 6 Gie
va Ty (oUpE.

Ztnv avaliTnon Tng PablTepnS aUTAS YVWPIHIOG PE T QUOoT, TTAVW OTO
KapGP1 TNG uOoIKig, Ba TepGoeTe ard TN XKOAX Kail Tn X&puPdn Touv nAe-
KTPIKOU KOl HOyvnTIKOU Trediov, Ba TTapatrAe00ETE TIG ZEIPIVEG TWV YONTEL-
TIKOV KUHATWV, Ba 00G BAPTTMOO0LY I0WG T AGUTTUPIOPATH TWV PWTEIVAOV
OKTIVOV TNG OTITIKAG, B AVOKOADPETE TO HUOTIKG KOl ATTOKPLEPO KGOHO TWV
akTIVOBoAIdV Kol Ba yvwpioTelTe pe To S6kTOopar TCEKIA Ka To pioTep X&ivT
TOU EVEPYEIOKOU HOG HEAAOVTOS.

‘Otav ma oAokAnpwoete To Ta&idl 00g, To BEPaio eivar 6TI Ba "XeTE Yvw-
pioel KOAOTEPO TOV EQUTO OOG.

Evrolij oov, eime, avrds o x60u0g

xaL YoouuEvos ues Ta ornAdyva dov efvai
Aidface xar mpoondonoe......

0. EAvrng (Téveon)

EvyapioTieg
EvyapioTolpe To .1, yia Tn ouvexr] vrooTAPIER TOL OTNV TTPOCTIABEIG OLY-
ypoapris Tou PifAiov. EvxapioTolpe etriong Tnv EmTpoT Kpiong yia Tig €0-
OTOXES KOI ETTOIKOOOUNTIKEG LTTOOEIEEIG TTOL paG €kavav. TEAog, evxapIoTOD-
pe Tov Akadnpaiko k. K. AAe€6trovAo kail Tov Ap. A. Mapivo yia Tnv Tpéupn
TOPOYWPNOT OTOIXEIWV ATTO TO GUYYPOPIKG TOLSG E€PYO.

O1 Zuyypapeig



MEPOX 1 HAEKTPOMAINHTIKEZ AAMAHAEMIAPAZEIX .................... 1
EIGOYYI woiiiiiiiiiiiiiiiicc s 3
(€010 9, Uo {10 0 S,V U0 VAV & /1 V0 Bt L QO 5

1.1 MoryvnTiKGS Tredio pEVHATOPOPOL OYWYOU ....cvvvevenvirnnnne. 7
1.2 AOVOPN Laplace ....cocooeveeiiiiiiiiiieieeeeeeeeeee e 8
1.3 MoyvnTiKG TrEdia pEVPATOPOPWV AXYWYWDV OPIOHEVOU
OXAHOTOG .ttt 13
1.4 DUOIKON HOYVITES .eeveriiiiiiieriieireeiieeiee et 22
1.5 ZTOIXEINOEIG HOYVATES .eeeiuviiiiiiiiiiiiieiieieeieeee e 24
1.6 MOYVNTIKG UDAIKGL vttt 26
1.7 O NAEKTPOHOYVATIG «eveenveeurerrennrerieenieenreenseeseseesseesseenseenne 29
EPWTACEIS - AGKAODEIS ...eoiiiiiiiiiiiiiiiiiiccic e 32
Kealaio 2 EMAYWYIKA QAIVOPEVA ..ueeererersversnessnessaesnsssnessnsans 39
2.1 To paIvépevo TnNG NAEKTPOPAYVNTIKAG ETTAYWYAS ....o....... 41
2.2 N6poG TNG NAEKTPOHOYVNTIKAG ETTAYWYAS -vevveenveenverurennnens 45
2.3 ApoIaior eTTOrywYH (POIVOHEVO) .....oevuvirureniiiiiiiieieinenanens 48
2.4 AUTETTOYWYT] (POIVOHEVO) ...oovviniiiiiiiiiiiicinicineesneeieenan 51
2.5 KOVOVOG TOU LENZ ...veeiiiiiiiiiiiiieeieeeeeeeeciiireeeeee e e e e e ee e 54
EPWTACEIG - AGKAGEIG ..eeoiiiiiiiiiiiiiiiciiiccicceccec e 58
Ke@aAaio 3  EVOAAQGOOPEVO PEVPOTH .eueverrvernesnesnesnessnessnenns 63
3.1 To evOAAGOOOpEVO PEVHA KA OI HOONHOTIKES
OXEOEIG TOU ..eviiiiiiiiiiiic ittt 65
3.2 METOOXNHOTIOTAS weviiiiiiiiiiiiiiiie it 70
3.3 MeTa@OPG NAEKTPIKAG EVEPYEIOS w.eenveenreerenrerrenieenieenenne 73
3.4 HAeKTPIKEG EYKOATOAOTAOEIG- AGPOAEIES ...oeevvinriiiiiiennene 77

EPWTACEIG - AGKATEIG ..eeeiiiiiiiiiiiiiiieiiiccicceecee e 84



MEPOZXZ 2 TA KYMATA ....rrrirninnnnnennnssssnnneneesssssnnesssssssssssssessssses 89
EIGOYYN woiiiiiiiiiiiiiiic i 91
Ke@AaAaio 4 MNXAVIKAE KOPOTO ..ueeeeeernenieecsnnnsennsannssnesansssnennnes 93

4.1 Mopaywyn - AiIGdoon MnXavikV KUPETWV..........ccueeeeee. 95
4.2 EYKGPOIO KOl SIOPAKN KOPOT O eveeeeeenieeieereeeenieesneeneenenns 98
4.3 ToxoTnTa diadoong - ZuxvoTnTa - Mepiodog - Mrkog
KOHOTOG - OepeNIOONG £E[0WOT KUHEATV ....coevenevenneneeee 103
TG T DAYV 1 g o RS 105
4.3.2 TTEPIOOOG .....uiiiiiiiiiiiiiiiiieiicre et 106
4.3.3 MAKOG KOHOITOG ..ccuviiiiiiiiiiiiiciiic e 106
4.3.4 ToXOTNTO SIABOONG ... 107
4.4 O11010TNTEG TV KUPATOV ..eevinrieireeireereeieenieesneeneeneenns 109
4.4.7T AVOKAOO ..ottt 110
4.4.2 AIGOACOT ...t 112
4.4.3 ZUPPBOA TOV KUPGTOV...eeuveereeeenieenieereenreeeeseenanes 115
EPWTACEIG - AGKAOEIG ....uciiiiiiiiiiiiiciiccic e 117
Ke@AAaIO 5  ZEICHIKA KOPOTA .ooeververrenneninensnensnensaesnesansanes 121
5.1 AITieG dnHIOLPYICG TWV TEITHIKOV KUPATWV.....oeeevernenne. 123
5.2 Tar €i0N TWV GEIGPIKWOV KUPETWV ...eveeeiireieeriereenennenes 123
5.3 TMpoabdioplopds Tov eTTKEVTPOUL €VOG GEICHOD................. 125
5.4 H KAfpaka HETPNONG TOL HEYEBOUG TWV OEICHAV............ 127
EPWTACEIG - AOKOEIG.c...uviiiiiiiiiiiiiiincccec e 128
Ke@aAaio 6 HYNTIKA KOPOTA ...ceeeeeeeninensnensnensnensnessnessnessaesanes 131
6.1 O fxog oTov aépa - NNy TTapaywYrS TOL HXOU........... 133
6.2 AIGOOGT TOU HXOU OTOV GEPQ ..covvinriiririreeirenieereereenenns 133
6.3 Méoa digdoong Tov fxouv - TaxOTNTA TOL {XOU ............. 136
6.4 "EvTaorn TOU NXNTIKOU KOHOTOG. ...cciiuiiirieiiieniieeineeinenanes 139
6.5 ATTAOT KO GOVOETOI YOI .ot 143
6.6 YTTOKEIPEVIKA XOPOKTNPIOTIKA TWV AXWV ..evvernnnieiiineenns 145
6.6.1T TO OPOG TOU YOV ..eernriiiriiiiiiiicirieiieesnneenee s 145
6.6.2 AKOUOTOTNTOc.ovviiiiiiiiiiiiciiic i 146
6.6.3 XPOIQ ...ttt 149
6.7 O1 UTTEPNXOI KOl O EPAPHOYEG TOUG ...einnriniiciniieiieeennens 150
6.7.1 Z6vop (NXOPOAIOTIKEG GUOKEVEG) ....eeeeurerreerennnee. 151
6.7.2 O1 UTTEPNXOI OTNV IOTPIKN cevvveenriiiiieiiieieesineeieenns 152

EPWTAOCEIG- AGKAGEIG .....eiiieiiiiiiniiiniiiiciiciceec e 154



xi

Ke@dlaio 7  HAeKTPOPAYVNTIKA KOPOTA ..oeeererneenesnenneenennes 157
7.1 Maporywyr] kail 8166001 TwV NAEKTPOHOYVNTIKWV
0] T 7 S 159
7.2 TaxOTNTA NAEKTPOHAYVNTIKWY KUPHGTWV......evenverernennennen 162
7.3 HAEKTPOHOAYVNTIKG QPAOHN ..o 163
7.3.1T POOIOKOHOTO ..ot 166
7.3.2 MIKPOKUHOTO .t 167
7.3.3 YIEpuOpN OKTIVOBOAIO .....ccviiiieiiiiieieniciecicee 168
7.3.4 TO OPOTO PUG...ccovuiiiiiiiiiiiiieiiieeiiree e 170
7.3.5 H utrepiaddng oKTIVOBOAIOL. ....cuvevieuieiiiiiieniceieeinnen 171
7.3.6 OI OKTIVEG X .uurtiiiireeeieeeeeeeeeesieirirrrereeesesseessssesnsnsenes 172
7.3.7 O1 OKTIVEG YOHO e evviiiiiiiiiiiniciiiecninee e 174
7.3.8 BAGBeg ToL dnpiovpyolvTal Gt TV
lovTiCovoa (LTTEPIWdNG, X Kl y) OKTIVOBOAId ........ 174
EPWTAOCEIG - AOKHOEIG ... uuiiiiiiiiiiiiiiiicecinec e 175
MEPOZXZ 3 OlITIKH ..ccovrriiiiiiiiinnnnnnnnnnnnneceeeeeenesscssssssssssssssssssssseesesens 179
EIGOYOYH ittt 181
Kedlaio 8 Dwg - AVAKAAOT] - KATOTITPA ....cueeerveereccnnecsncnnes 183
8.1 ®Von ToL PWTEG - OeWPIA TWV KPAVTA ..., 185
8.2 EuBUYpappn S1GO00MN TOU PWTOG.....cceveeieieerieieereenene 188
8.3 H 1ax0TNTA S1G600NG TOU POTEG ...cneiinieeeereereereeeenee 192
8.4 AVAKAOGN TOU QPTOG....c.uiiiiiiiiiiiiiiiieiieieeieere e 193
8.5 Népol avaKAAOoNG TOU PWTOG = AIGXUOT c.eeenveenrenrennenne 196
8.6 ETmedo KATOTITPO KOI T EI0WAG TOUG ... 197
8.7 Ta o@aIpIK& KATOTITPO KOl TOX EOWAG TOUG......cccuvennneee. 200
EPWTACEIG - AGKAGEIG ....cciiiiiiiiiiiiiiiiciiicniccee e 210
Kedalaio 9  AIGONON - DAKOI - ‘OPAOT] ..eeeeenverevernernesnesanes 213
9.1 AIGOAAON TOU POTOG ...ceeeenrienreererreeirenieeneereereere e 215
9.2 Népog Tng diGOAaong - (NSpog Tou Snell) ......coeeeennnenee. 217
9.3 OpIKA YOVIO - ONKA OVEKAGON....ccuvieeiiiiiiiiiieieeieinene 221
9.4 AiGdo0n Tou PWTOG o€ dlagav TAGKa - Mpilopa .......... 224
9.5 O1 POKOI KO TAX EIOWAG TOUG ...cevveireiieiieiecreeieeeeeeeee 228
9.6 ZUYKAIVOVTEG KO OITTOKAIVOVTEG AETTTOI (POKOI -
AIGYPOPHO OKTIVUDV ...ecviiniiiniciicnciic et 230
9.7 Mey€0uvon Oakov - IoX0G DOKODU .........covveevuiiinieinenee. 235
9.8 ZPOAHOTO QOKDV ...eneiniieniiiieireireereseesieesreesaeesnesne e 237



9.9 "Opaon - MNXAVIGHOG OPOAONG ....eveeeriiiieiiieiiieieeieeeanes 239
9.10 AV HOATEG OPOIOTG «.eervveneeenieenreereereeresneseeesreesseereenneeane 242
EPWTACEIG - AGKAOEIG ....cciiiiiiiiiiiiiiiicciic e 246
Kedlaio 10 AlaokeSaopog — MOAwon — Laser .......coeeeueeenee 251
10.1T AIGOKEOOAOHPOG TOU PUTOG ..vvvivrinieiieiiiiieiieieeneineennes 253
10.2 AVEAUGT) TOU QPUTOG..ccueeenniiieeirerreeirenieeneeeneesreenesnesnees 253
10.3 AvaOUVOEDT) TOU AEUKOU QPUTOG «.eeneeenneeneeenreereeerenieennes 255
10.4 TO OUPAVIO TOEO ..ottt 257
10.5 TPOPHIKG (PAOPOTON EKTTOHTIIG coveeeerieiiiiiieiiieeveeeneesanees 258
10.6 DAOPATOOKOTIO - DEOPATO ATTOPPOPNONG
(TPOPHIKA = GUVEXN) eveenvviiiiiiiiiiiiiiiccec e 259
10.7 QAOCPATOOKOTTIK OVEAVON....cviiiiiiiiiiiiicieiccieceeee 262
10.8 TOAWOT) TOU (PUTOG «..enveenrienrennrerreeieenieenreesreeseeeeeseennees 263
TO.9 LASEr oot 267
EPWOTACEIG - AOKAOEIG...uuiiiiiiiiiiiiiiiicciccceeccee e 269
MEPOX 4 AKTINOBOAIEZ KAI TMEPIBAAAON........cceeerrernnneeenscnnes 273
EIGOYMYH ettt 275
Kedalaio 11 AKTINOBOAIEZ KAI IMEPIBAAAON.................... 277
T7.7 POOIEVEPYEID .ttt 279
17.2 AKTIVOBONGN Oy B, Y vervverveermeenrenrerienieneesieenreeseeeeeseenaees 281
11.3 AropiBuNTAG Geiger (TKAIYKEP) ..ovvvivvviiiiiiiiciiieiieeee 283
11.4 KOOHIKA OKTIVOBOAID ...t 285
11.5 Mey£€0n kai Hovadeg padIOOKTIVOBOANONG....ccuveeevennennee. 287
11.6 MupnVIKA OXAON KO GOVTNEN ceviiiiiiiiiiiciccicceeeen 292
TT.6.T ZXGON weviiiiniiiiiiiiiicici e 292
11.6.2 ZOVTNEN oottt 295
11.7 EMTITOOEIG TNG POOIEVEPYEIOS .o 296
EPWTAOEIG - AGKAOEIG.....coviiiiiiiiiiinicinicncciccecce e 301

BIBAIOTPADIA........cuuuuueeeencinnnnneenccsssnneesncsssnnsesessssssssesessssssssassssssnes 307



Hépog 1

HAEKTPOMAINHTIKEZ
AAAHAENIAPAZEIXZ






EIZAIQrH

EizarorH 3

To kep&Aaio Twv HAekTpoporyvnTiKV AMNAemdpdoewy, pe Tn BepaToloyia
n otroia €xel TTPOOdIOPIOTEl ATTé Ta APPOSIa GpYava TNG TTONITEIRG, XTTOTE-

A&l TUAHO TNG PeYGANG evoTnTog Tou HAe-
KTPOHOYVNTIOPOU.

Mpiv omd TO TrEPiQPNpO Treipapa TOL
Oersted kal Ta GTTOKGAVTITIKG TrEIPGHA-
Ta Tou Faraday, o HAekTpiopdg ko o Ma-
yvNTIOpGG Bewpovvrav d00 aveEapTnTES
ETMOTNHOVIKEG evOTNTES. TO TTEipapa Tou
Oersted ammok&Avpe 6TI TO NAEKTPIKO
pevpa dnuiovpyel payvnTikG media. Ta
meipdpaTa Tou Faraday atmokGAvpoav 6T
TO PHOYVNTIKG TTEdi0r propoly va Tapd-
YOUV NAEKTPIKG pEVHOTAL.

H obvBeon Tou HAekTpIiopoD Kol TOU
MayvnTiopol avédeile exeivn Tnv emioTn-
HOVIKY] EVOTNTA, TNV OTTOIQ, CAHEPD, ATTO-
koAoOpe HAekTpoporyvnTiopd. O HAekTtpo-
HoyvnTiopds uTrP&e N TPWTN gvoTtroinon
oTn SIapKr TPOOTTABEIX TNG ETTIOTAMNG
VO EVOTTOINOEI OAEG TIG PUOIKEG SUVAEIS
og pio govadikr Bswpia. A6 Tn Bewpia
auTr] B avadudTav KGBe Popd, avaioya
He TIG OLVOIKeG, N KaBepia a1o TIG 4 Pooi-
Ké€g Suvdapelg: BapuTikh, NAEKTpOPXYVNTI-
K}, @0Bevrg TTLPNVIKI dVVapN Kal 10XLPN
mupnvikr dSovapn. H obyxpovn €moTHpn
£XEl TTPOXWPHOEI OPKETG TNV TTOPEIG TNG
evotroinong. Ta B€paTa Ta oTroia Bar ava-
TTOEOLVPE 0’ AUTO TO KEPGAQIO, EgkIvoLv

Hans Christian Oersted (1777~
1851)

AavoG  KaONynTriG Kol EPELVI-
1G. Xmovdaoe oto [Navemoryi-
uio NG Kotreyxayng kau rjpe 10
S16akTopiké Tov TO 1799. ‘Eyive
kabnyntig oto lNavemoTiuio To
1806. Kamroia uépa Touv 1820 Ko
evd) mpoetoiuale €va meipaua
yio TOUG OTTOLSAOTEG TOU, TO-
patripnoe ot n BeAdva KATTOIOG
muéidag ov TV TAnoiooe o’ éva
PEVHATOPOPO AYWYO "TIVAXTNKE"
KOl OTPAPNKE TTPOG TOV OyWwYO. Xe
OAEG TIG ETTAVOAGPEIS, 1) CLUTTEPI-
popd TG PBerdvag ftav dia. Tnv
NuUEpa exeivn ptrrikav Tor OguEAITL
TOU NAEKTPOLOYVNTIOHOU.

até Tn dnpIovpYIa poryvnTIKWV Tediv pe TN PorOeio NAEKTPIKWV PEVPGTWV
KOl KATOAYOUV HE TNV TTapaywYr] eVOAAGOOOpEVOL peOPOTOS. Oa e§eTGOOU-
pe, emriong, TNV oAANAeTTidpaan poryvnTiKoU Tediov Kol PEUPATOPOPWY Oryw-
YOOV 1] HoyvnTiKOU Trediou Kot Se0HMV amré KIVOUHEVO NAEKTPIOHEVO OWHOTI-
d10, TNV TTapaywyr] NAEKTPIKOV peOHOTOG peE T BOrBEIX TOU PAIVOPEVOL TNG
emoywyns. 161aiTepo evdiagépov €xel To paivopevo Tng apolaiag emoyw-
YNS, TO 0100 ATrOTEAE TNV ETIOTNHOVIK B&on yio TN oTToudaiar TEXVOAOYIKN
EPOPHOYH TWV HETACXNHUOTIOTWV pPE Tr POrOEIX TWV OTIOIWY UTTOPOVHE VO
av€nooupe (] Kal V& EAXTTWOOOVHE) TO TAGTOG HIGG EVOAAACOOHEVNS TAONG
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KOI PHE QUTS TOV TPOTTO VO KATAOTHOOUHE OIKOVOHIKN TN HETOPOPG TNG nAe-
KTPIKIG EVEPYEIOG O HEYAAES ATTOOTACEIS. [EVIKG, HTTOPOLHE VO SCOLHE OTO
TIAGTOG TOU EVOAAXOOTOPEVOL PEOHATOG TNV TIHA TTOL XPeIGleTal KGOe Pop&
yia Tn AgiToupyia Twv didipopwv ovokevwv. To oevapio eival poKpy Ko Bot
HTTOPOVOOE VO I0XUPIOTOUHE OTI HETOED TWV EPAPHOYDV CNHAVTIKY VAl )
duvaToTnTO TTOPAYWYS EVOANXCOGHEVOU NAEKTPIKOD PeVPATOS He TN Bor)-
Be1a TOL PAIVOPEVOL TNG ETTOYWYNS. To EVOAAXOOGpEVO peVOl O CUVOLAOHG
HE TOUG PETOOXNHATIOTEG XPNOIPOTIOIEITOI OTNV TTAPOYWYH, HETOPOPS KAl
KOTAVGAWOT TNG NAEKTPIKAG eVEPYEIDS. Oa e€eTAOOLHE OKOHA TNV OAANAE-
Tidpaon TNG VANG pe Ta POYVNTIKG TTedia Kal Tn HOYVATION TWV 81GPopwv
LAIKQOV.

To TeXVOAOYIKG eVOIOPEPOV TWV PACIKWDV GPXDV KOl VOHWY TOU NAEKTPO-
HOyVNTIOPOU GTOSEIKVOETOI OIS TIG TTOANEG EPOAPHOYES O1 OTTOIEG €XOLV TTE-
péoel og KaBnpepIviy Xprion. A6 Tov oTAG NAEKTPOPOYVATH TTOL XPNOIpo-
TIOI0UPE OTA NAEKTPIKGE KOLOOUVIO HEXPI TOLG TEPAOTIOUG VTTEPAYWYIHOUS
NAEKTPOPOYVITEG Ol OTTOIOI XPNOIPOTIOIOVVTAI, OTO PHEYGAX EPELVNTIKG KE-
VTPQ, OTOUG ETMTOXVVTEG (POPTICHEVWV OwPaTISIwV, "60VAeVE!" N 1G1ar apxH].

O a1rAGG KIVTAPAS, TTOV PITTOPEITE VO KATAOKELAOETE 0€ 10 ATTTG KOil Ol
TePAOTION BlOPNXaVIKOT KIVTAPES "douAebouy" TTGvw oTny idia apXr. Av ptro-
PEITE VO QVTIOTPEPETE VONTIKE KATAOTEOEIG, B avTIAN@TEITE TTOAD £0KOACK
OTI 0 NAEKTPIKGS KIVNTAPOG KOl N NAEKTPIKN YeVVATPIa eivan o1 §00 Syeig Tou
idlov vopiopaTos.

H poyvnTobdpoduvapiki eival o KAGO0G 0 0TT0{0G XOXOAEITOI e TNV TTPO-
@Bnon Twv mAoiwv pe TN PoriBeiax poyvnTiK®V Tediwv. H vtrepaywyipétnTa
gival 1 1I816TNTA OPIoPEVAV LAIKQV VO GLUVTNPOUV NAEKTPIKSG PEUHO pE OXEOOV
pNndevikn KaTavaAwon NAEKTPIKAS 10XV0G, KATW aTré OpICUEVES CLVONKES. Me
T Pordeiax avTol TOL PAIVOHEVOU, 6XI HOVO KATOOKELGOVTAI TTOVIOYXUPOI
NAEKTPOHOYVATES, OAAG SNHIOVPYEITOI KOl TO POIVOPEVO TNG HOYVNTIKAG avU-
Ypwong owpdtwy (mag-lev /magnetic levitation). Eviiagépovoa Texvoloyikn
eqappoYr Ba eival N KATOOKELH TPEVWV KOl GAAWV HETOAPOPIKDV HECWV, TO
otroia Ba KivoUvTal pe Tn fonRdeia Tng poryvnTiKAg avipwong, TP&YHa TTou
onpaivel 611 6 Ba amaTOVVTAI TPOYOI KAl 6Tl B AVATTTOGOOLVY TTOAD pe-
YGAeG ToXUTNTEG, QoL o1 TPIPES YivOvTal TTOAD HIKPES. ALV GVOPEPOUAOTE
oTO POKPIVE pENov. TETolor TpEva KuKAO@OpoUV Hdn oTnv AyyAior Kou oTnv
larwvia. Ae 6a fTav LTTEPBOAR va IGXLVPIOTOVHE GTI 0 210G AIWVAS Ba eival 0
AIOVASG TNG HETOKIVNONG HE pOYVNTIKH avOPpwon.



KeEpaAatio 1

HAI0KGG Gvepog

MAI'NHTIKA MNMEAIA

MayvnTik6 edio pevparopdépov aywyou

Avvapn Laplace

MayvnTikG Tedia pEVPATOPOPWY AYWYWV OPICHEVOL OXHOTOS
duoikoi payviteg

ZTOIXEIWSEIG payviTES

MayvnTika vAIkG

O nAekTpopayviTng
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H payvirinij feAddva xwvdvvever. ‘Omov xai va yvoloel Qoundveras
amd 1o pAoyofdio mobowmo ti¢ eyxdodias avaTols.

04. EAvrng (H ovvavila twv T'vdxwvbwv)

‘ExeTe mapatnprioel 6T, 6Tav ooV
KEPOILVOI 0TI SIGPKEIT HIOIG KATATYIOOS,
0l €IKOVEG TNG TNAEGPAONG TTAPOLTIG-
douv TTapapOp@WOn Kol 6TI 1] QWTO-
BoAiat Twv AGPTITHPWY PWTIOHOU EAOT-
TwveTal;, ‘Exete mapartnpioel, akopo
0TI, OTOV TEPVATE PE TO GUTOKIVNTO
006G KATW 1} KOVTG 0TI TTUADVEG LYPN-
Mg Téong Tng AEH, oto padidpwvé
0aG, TO OTrolo PEXPI EKEIVI TN OTIYHA
émaule Kavovikd, epaviCovTtan "rapdoita’; ‘Exete el pwToypapieg, 6TTmwg
auTh TNgG eikévag (1.1), oty omoia To Bopeio G€EAAG paiveTal vor KaTeai-
VEI OTT6 TOV OUPAVS OOV HIG TEPAOTIA TTOAUXPWHN KOLPTIVO OE TTEPIOXES
TOU ApPKTIKOU KUKAOL; O1 600 TTpWTEG SiaTapaxEg oxeTiICOVTal PE TO OTI TX
PEVHOTA TWV KEPAVLVAOV ONHIOLPYOVV POYVNTIKG KAl NAEKTPIKG Tedia, Ta
OTroiC TIPOKOAOUV TIG TTAPATNPOUHEVESG SIXTOPOYES.

To TpiTo PaIvépEVO opedeTan 0TO B10 TO poryvnTiKG Tredio Tng Mg, To
oT1roio "may1Sevel" Kal EMITAYOVEI POPTIOHEVO COHATIOIG TTOL TTPOEPYOVTOI
amé 1o diGoTnpa. (O1 KpOUOEIG TWV OWUATISIWY UE T LOPIO TWV OEPIWV
NG ATHOOPAIPAG avayKALouv Ta LOPIX O€ SIEYEPOEIG KOl ATTOSIEYEPTEIG.
2TIG ATOSIEYEPOEIG TWV HOPIWV OPEAOVTAI TX XPWHATA TA OTTOIX EUPAVICO-
vTal oTo opeio TEAOG).

O TpWOTOG 0 0TT0i0G ATESEIEE TTEIPAUATIKE OTI T HOYVNTIKG TrEdia Ptro-
pouV va dnpiovpynBoly aTré NAekTpikd pebparta ATav o H.C. Oersted. To rei-
papé& Touv ATAV ATTAG KOl HTTOPOUHE VO TO ETTOVOAGPBOUE.

Eikéva 1.1 To Bépeio XéAag

O peTOANIKGG aywYos oo’ €xel TEVTWOED, DOTE va €Xel, apXIKG, TN O1ev-
Buvon payvnTikig BeASvag oe eAeUBepn e€GpTnon, dSnAadn Tn dievBuvon
poryvnTiKoU oppd - HayvnTikoU VEToL. Tor GKPO TOU aYwyol €XOUV OLV-
6Bl pe Tovg TOAOLG TMYNAS. XTO KUKAWHO €Xel TOTTOOETNOEl O€ OeIp&
QVTIOTATNG HE pUBHICOPEVN AVTIOTOON KAl SIGKOTITNG, O OTTOI0G GPXIKK
gival avoix1ég. ‘OTav KAeioovpe To SIOKOTITN, B TTAPATNPHOOVUE GTI N
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poryvnTiki BeAdva Ba KGvel Eva ammOTOpOo "TIvaypa!' Kol HETG ammé Afyeg
aiwprjoei§ Oa 100ppoTioel o€ pia B€on n otmoia 6 oxNHATICel KATTOIX
yovia pe Tnv apxikf 6€on TG, 6TTws paiveTan TNV gIKOvVa 1.2

(o) )
Eikéva 1.2
To poyvnTIKG edio TOL PeUUATOG ETIOPG OTN LaYVNTIKY BEASVa (B) KOl TNV EKTPE-
€l QTTO T1) OE0N) 100pPOTTIOG TNG (CY).

Eppnveia

H eppnveia Tng "ouptrepipopds’ Tng PeAdvag mpérel va avalntnOei otn Sio-
60 Tov pebpaTOg pEoa AT ToV aywYs o', agou 1 6iodog pevpaTOg €ivat N
povn peTaoAr TTOL TTAPATNPHONKE e TO KAEITIPO TOL SIaKATITN. Fvewpiloupe
€€GAAov OTI 1 payvnTikA PeAdva eTnpedleTal amé Ta payvnTikG media. To
OUPTTEPOOHA EIVOI GUECO: TO NAEKTPIKOG pebpG Snpiovpyei payvnTiké medio.

To aivépevo eival yevikd. K&Be pevpato@dépog aywyos dnpiovpyei oTo
XOPO pOyvNTIKG TTedio. TNV TePITTWON KATG TNV OTToIx 0 aYwYSs €Xel K&-
TI010 OTTAG YEWHETPIKG OXAHO (TT.X. EVOUYPAPHOG AYWYOS, KUKAIKGG oywYds),
gival duvaTég Ko 0 HOONPOTIKGS LTTOAOYIOHGG TTOCOTIKWV OTOIXEIWV YIX TO
p€yedog Tou payvnTikoL Trediov oTa Sidipopa onpeia Tov XWpov. To poryvnTi-
K6 Tedio TTEPIYpAPEeTal A6 £V SIGVUOHOTIKG HEYEDOG, TO OTTOI0 OVOPGETAI
medio B kau oupBoAiletan pe B. EGv n) Tipri Tou rediou B eivau iSia oe KGOe on-
peio Tou payvnTikoO Tediov, TOTE TO HayvnTIKG eSO OVOUGLETOI OUOYEVES.

Av TO gpYaoTHpI6 00G OIBETEI TTAAPOYPAPO, PTTOPEITE V& KAVETE TO €€AG
meipapa (k. 1.3). PuBpioTe Tov TTaApoyp&@po, doTe n déopn nAekTpovicv
va e0TIGCeTal 0TO KEVTPO TNG 086vng Tou. AUTS Bal TO SIATTIOTMOETE OIS TO
PwTEIVO fYvOg TToU dnpIovpyel N 6€oun oTo KEvTpo TnG 006vns. MAnoiGoTe
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éva pafdopopgo payviTn oe diGpopeg BEoEIG KOVTG OTNY 006V KOl TTOPATH-
PiOTE TOV TPOTIO HE TOV OTIOI0 PHETATOTIICETON TO PWTEIVO iXVOG TTAVW OTNV
000vn.

Eikéva 1.3
Ta nAektpovia 1ng S6éoung ou
B=0 Snuiovpyel o TaAUOypdpog 6€-
XOvVTal HOyVNTIKEG SUVGHEIG KOl
armokAivouv arré v evBBypauun
Topeia Toug. T NAEKTPOVIA TTOK-
pPAyovTal TG OEPUAIVOUEVO UE-
B TOAAIKG NAEKTPOGIO (KAB0S0G) Ka
OTI) OUVVEXEIQ ETTITOYUVOVTOI UE TN

B#0
PoriBeia nAekTpikouv mrediou.

Ti amrodeikvier auTr| | cLPTTEPIPOPS TNG dEoPNG NAekTpoviowy; To prvupa ei-
vail pavepo:

To poryvnTiKG TTedio aokel Suvapelg
O€ KIVOUUEVD (POPTIOPEVA OWHOTIOI
(NAEKTPIKOVG POPEIS).

>NV eIk6va (1.4) aiveTar pio oA diGra-
&n pe Tnv omoia propolpe va emifefaid-
OooULpE OTI TO POyvNnTIKG TTedio aokel duva-
HEIS O PELHOATOPOPOLS OryWYOUS.
O KATAKOPLPOG OYWYOS dloPPEETAI
amé pedpa To oToio e€xoPOAilel nAe-
KTPIKA TNy ouvdedepévn OTON GKPA TOU.
>T0 KOKAWHO TTopePPEAAeTON SIOKGTITNG
0 OTT0I0G apPXIKG €ival avorTég. To K&ATwW
GKPO TOL OYWYOU OKOUMPTIGEl EAOPPG
OTNV €M@PAVEIA XAGTOVEPOL TTOL TIEPI-
ExeTal oTn Aekdvn. TpApa Tov aywyoL
€Xel TOTTOBETNOEl OTO EOWTEPIKG TTETO-  Ercéva 1.4
Aoe1bovg poryvitn, o otroiog dnpiovpyel 1o HOyvnTIKG TTeSio aokel SUvar-
op1g6vTIO HayvNTIKO TTEdI0. To GAXTOVEPO, U OTOV PEVHATOPSPO AywWyo
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XPNOIHOTIOIEITAI APEVES YIa va eEXOPOAIETAI 1) NAEKTPIKT ETTAPH KOl N
KUKAOOPIOr pEVPATOG, APETEPOL, YIO VO ETTITPETTEI OTOV KATAKOPLPO
aywyo va Kiveital. KAeivoupe To dIGKOTITN KOl TTAPATNPOVHE OTI O OYw-
YOS KIVEITOI KATG TV KaTebOLVON TOL BEAOUS. AVOiIYOUHE TO SIOKOTITN
KOl TTOPOTNPOVHE OTI O OYWYOS ETTAVEPXETOI OTNV TTPONYOVHEVN B€an
Tov. Eivar pavepd 61 0 pevpaToPOEpog aywyds, o oTroiog BplokeTal HEoo
OTO payvnTiké Tedio, d€xeTon SUvapn. H dbvaun auTr ovopddletan dva-
pn Laplace. Mropolpe va e€eTdoovpe ToloTIKG TNV eTidpaion didpopwv
TAPAYOVTWY 0TI SOVOUN TTOL SEXETAI O PEVHATOPOPOS OywYSs. MTro-
poUpE, Tr.X, Vo HETAPBGAAOVHE TO PEOHA KOI OLYXPOVIS VO TTAPATNPOVHE
TNV EKTPOTTH TOL AYWYOU OT6 TNV KATOAKOpLE@N B€on Tov. MTTOPOUE,
€TTIONG, VO XPNOIHOTIOIOVHE HOYVATEG TTOL dnpIoVPYOLV XOOEVEDTEPX 1
I0XLPOTEPA TEdIT 1] pTTOpolpE va dAAG ovpe TNV KATELOBLVON TOUL pO-
yvnTikoO tediov. Mtropolpe, TENOG, VO XPNOIHOTIOIOOVHE HOYVNTIK&
eSO TA OTTOIX VO EKTEIVOVTO TIEPIOCOGTEPO OTO XWPO KOl VO EE€TAOOV-
HE TNV €TTIOPAON TOL PAKOUG TOL OrywWYOU TO OTroio BpiokeTal pEOX OTO
HOYVNTIKG TTEdi0 OTNV EKTPOTI TOL CUPHATOS KO, KATG OUVETTEIX, OTO
HETPO TNG SUVAPNG TTOL HEXETAI.

H Aemrtopepnis meipapariky €pevva £6e1€e 6T To PETPO TNng OUvaUNg
Laplace e€apTdTOn or6:
TO P€Tpo B Tou payvnTikoL Trediov.
To peUpa | To oTroio Siappéel Tov orywYH.
TO PKOG ¢ TOu aywyol To oTroio Ppi-
OKETOI HEOO OTO HOYVNTIKG Tredio. - N

TO npiTOvO TNG Ywviag ¢ (nu¢) Tnv
otroia oxnpoTidel n karevOuvon Tov
aywYol pe TV KaTebBuvon Tou B. , |

AeE16 XEpL

Q)G kaTevBLVON TOL AYyWYOU BEWPOULE
TNV KATEGOLVOT) TOL PEVUATOG (CUUPBATIKIG
Popag) Trou Tov biappéel. H ywvia ¢ eivau
auTi yia Tnv otroiax 1oxvel O<@p<180°. S

To pétpo Tng dVvapng eivar avéAoyo
TTPOG 6AOLG TOUG TTAPATTGVL TrapGyovTes.  Eikova 1.4a

MTr0opospE AOIMTGV VO YpGoUpE: Ta 6axTuAa ’Ka'rwedvovrou TPOG
10 B. O avTixeipag KarevBoveTal
TPOG TNV KATEVOLVON TOL PEUUA-
TOG OTOV Oywyo. H karevbuvon
NG K&BeTNG oTNV TAAdUN eivar n
H katedBuvon Tng &0vopng Laplace  karedBuvon mg F.

F = Blénpoe (1)
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TPoodIopideTal pe TOV Kavova Tou 6e&100 XepIoD, GTTWS PaivETOI OTNV EIKGVQ
(1.400).

TevTddvoupe TNV TaAGHN Tou 6e§100 XePIOV POG, €TOI WOTE TO TEGTEPA OG-
XTUAG Vo Sefiyvouv TTpog TV kaTebBLVOT Tou TEdioL B Kol 0 avTixEIpag TTPOg
TNV KaTevBLVON Touv pebpOTOS I. H KATEDBLVON TTPOG TNV OTTOIC GTPEPETAI N
TTOAGHN aTroTeAel TNV kKATeDOULVON TG SUVApNS.

O kavovag xpnoipoTrolel Tn CUPBATIKI POP& Tov pebpaTOG. EGv TTpdKeITaN
YI& PO TTOL OPENETAI OE HETHN NAEKTPOVIWY, 1] POPd TOL PEVPATOS £ivai
avTiBeTn mPog TNV TaXVTNTG TOUS. Ag peAeTioOLPE Afyo akSpa Tn oxéon (1):
1.EGv ¢ = 0° 3 @ = 180°, emeidry nu0” = nu180° = 0, pokvTTEl 6T1 F, = 0.

ToUTo onpaivel 6T, €&v To pebpa | £xel TNV 61 kKaTevBLvON pe To TEdIO 1

KaTebBLVOT avTiBeTN A AUTO, To PETPO TNG dUvapNg Laplace eivair pndév.

2.EGv @ =90° ;@ = 270°, emeaidrj nu90°= 1 kai np270° = -1,70 pETPo NG
duvapng Laplace peyioToTroieital pe Tipn:
F, = Bl 2)

AUTG6 onpaivel 611 pe dedopéva Ta B, | ko £ To péTpo Tng Svvapng Laplace
yiveTan pé€yioTo, 6Tav o aywyos eival K&BeTog oTn SielBuvon Touv poryvnTIKOU
mediov.

H oxéon (2) pog emTpémer va ddooLpe évav auoTnpd oplopd Tou diavi-
opatog B, oe onpeio A poryvnTikod mediov.

Opiopds Tov meSiov B

TotoBeTOVpE HIKPS, EVOVYPOAMHO, PEVHATOPOPO AYWYS OTO GNHEI0 A Kal
pe diadoxikég pooTrdbeieg rpoadiopiCovpe Tn S1eGOBLVON TTOL TIPETTEN VA
€xel, WOTe va pnv 6éxeTar Sovapn Laplace amd 1o poyvnTiké edio. AuTr|
n 6iebBuvon atoTeAel T diebBLvON ToL HayvnTIKoU Tediov oTo onueio A
(BupnOeiTe TNV TTApaTApPnoN 1).

TomroBeToUpE TOV aYywYoS o€ B€on KEBeTn Tpog TN dielBuvon Tov PoyvnTI-
KoU Trediou (TnVv oTroiax POAIG TTPOOdIoPICapE) KOl TTAPATNPOUHE TNV KATED-
Buvon Tpog TNV otroiar ekTpEeTal. H KaTeVBLVOT) EKTPOTTHG ATTOTEAEN KOl
TNV Katevbuvon Tng dvvapng Laplace. N'vwpifovrag Tnv kaTebBuvorn Tov
pebpaTOg KO TNV KaTevOuvaon Tng dvvaung Laplace, rpoadiopifovpe TNV
KaTebBLVOTN TOL HayvnTIKOU Trediov pe T Borjfeix Tou Kavéva Tou 6e€lo0
Xepiov.

To pétpo B Tou payvnTikoO mediov Ba mpoodiopioTel pe TN Pordeiax Tou
TOTTOL (2), av Tov AVCOULPE WG TTPoG B:B = :E—;(B), étou F, eivon To péTpo TnG

duvapng Laplace, 6Tav o aywyds eivai TOTTOG;C,TI’]pévog k&BeTa 0T SiebOuvon
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TOU HayvnTIKOU Tediov, | To pedpa oL Tov dioppEel Kal £ TO PKOG TOU.
ATIé TN oxéon (3) mPokOTTEl 6TI N povada Tov Tediov oTo cvoTNHa Sl

eivar: 1 T/Am. H povéda avth ovopdleton 1 tesla (1 T). ‘ETo, 1T:1A—
m

Opiopdg Tou 1 tesla (1T)

To 1 T eival To HETPO TOL POYVNTIKOD TTEdIOL TO OTTOI0 COKEel SOV
1 N og evBUypappo aywyo prikoug Tm, o oTroiog SiappéeTal aTrd pev-
pa 1A kai eivar k&BeTog ot 1vBLVOT Tov poryVNTIKOU TredioL.

1. ZKEQTEITE

PeupaTopopog aywyog ToTToOeTeTal O€ KATTOIO TTEPIOXT] KOI SIQTTIOTWVOU-
pe Ot bev aokeital mavw Tou duvoun. E§aitiag Tng SiamioTwong auTrg,
HTTOPOULE VA ENUAOTE OfyouPOI OTI OTNV TTEPIOXT] OEV UTTAPXEI HOXYVITIKO TTE-
6io; EGv Sy1, I TpETel va kGvoupe yia va BefaiwBouue; Na aiTioAoyrjoeTe
TNV &mmoyrj oag.

2. 2KEQTEITE
3TNV omévavTi EIKO-

p o ®z N

va paiverar le(’ IOy y

oun  nAeKTpoviwy, s oo .
2 2 T EKTPOMNG

n omoia veioTaTal e U

amokAIon amo TNV

€VOUYpOUUN TTOPEIT 5 ,

ch: bi0TI OTnVv TeP 'i ZwArjvag KaBodIKwv Alaép?“ﬁ Xwpig

oxri 8pa payvnTiko aKTivey LI

medio. Na mpoobiopi-
OETE TNV KATELOLVOT TOL LAYVNTIKOU TTEdIOU.

Ti Ba oupPel 0TNV KATEVOLVON ATTOKAIONG TNG 6E0UNG, AV AVAOTPEPOUL-
HE TN POPA TOL UAXYVNTIKOU TTEdIO;

T Tpémrer va KAvoupe, WOTe N GEOUN NAEKTPOVIWY va unv TapovoIader
arroKkAION, TTAPG TNV UTTAPEN TOL LaYVNTIKOU TTESIOU;

AVOQEPCUQOTE OTNV TTEPATTWON TTOL PaiVETAI OTNV EIKOVA. Eivan duva-
TOV VO XPNOIHOTIONO0VUE €V, ETTITTAEOV, NAEKTPOOTATIKG eSO, £TOI DOTE
n 6éoun va unv mapovoiGlel atrékAion, Tapd Tnv omrapén Touv uayvnTIKOU
mebiov;

Na aiTioAoynoete GAeg TIG AAvVTHOEIG 0OG. NO QyVOIjOETE TO UAXYVITIKG
medio NG yne.
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A. KUuKAIKGG aymwyos

Eirape otnv mopdypago (1.1) 0TI kGBe peLHATOPOPOG aywYSs dnpiovpyel
YOpw Tov poayvnTikS medio. E6®, Ba e€eTGioOLPE TNV TTEPITITWON TOU KUKAI-
KoL arywYoU. Ag SOKIHGOOULPE TO €€1G OTTAS TTOIOTIKS TreEipapa:

2TV eIkéva (1.50) QaiveTal €vag KUKAIKGG aywYds 0 0Troiog TpopodoTei-
Tal pe PEOPA AT NAEKTPIKT TNYH. XTO KOKAWHG £XOUHE TrapepBEAAel puB-
HIOTIKI] GVTIOTQOT, GUTTEPOPETPO Kal DIAKOTITN. O KUKAIKGG aywyos £Xel
TOTTOBETNOEl 08 KATAKOPLPO ETTTTEGO. X& OPICOVTIO ETTITTEOO EXOLHE TO-
ToBeTroEl vl EAaippL XapTOVI. ‘'EXOUHE (PPOVTIOEl, DOTE O OywYds o€ HVO
QVTISIGHETPIKG ONPEIX TOL VO TTEPVAEI aTTG 600 PIKPEG TPUTTEG TTOL £XOU-
HE OXNHOTIOE! pe XOPTOVI. To ATTOTEAEOPO UTAG TNG KATAOKEVAG VAl va
£XOULPE TO HIGO Oy®YO TIAVMD TG TO XAPTOVI KAl TOV GAAO pIOS o KATW.
Mévw oTo XapTEVI OKOPTTICOLPE PIVICHATO G16POL (OKGVN O10POoL), MOTE
Vol KOAV@OET e opoIGHopPO TPATTO 6AN N €KTAON TOL XopToVIoD. KAgivou-
pE TO OIOKOTITN KOl XTUTTGUE EAGPPG Pe TO HOADPI pOG TO XOpPTOVI. O
TTOPOTNPHOOVHE OTI TA PIVIOPATO O016POL OPAOOTTOIOUVTOI KAl TOTTODE-
TOOVTOI TTAV® O€ KAPTTUAEG Ol OTTOIEG TTAPOLOIGLOLVV PIX KOAVOVIKOTNTOL.
O1 KapTTUAEG QUTEG ival 0I SUVOHIKES YPOAHPEG TOU pOryvnTIKOU Trediov. Xe
KGBE ONPEID TOLG TO TOTTIKG SIGVLGPA TOL POYVNTIKOL Treiov B eivon eqpar-
TTéEVO. AEiCEl VO TTAPOTNPHOETE OTI 01 SUVOHIKES YPOHHES EiVal KAEIOTES,
OonAadn Sev propolpe Tévw 0’ AUTES va TTpoadlopicovpe apxi 1 TENos. Oi
OKOUPEG KAPTTUAEG YPOAHPES TNG €IKGVOS (1.5B) eivan o1 SUVOHIKES YPOUPES
TOU poryvnTIKOU Trediov. To 0OVOAO TwV SUVOHIKWV YPOPH®OV £VEG HOYVN-
TIKOU Trediov ovopdleTon HOyvnTIKG PAOHA. XNV eikéva (1.50) BAémeTe
THAHO TOU POYVNTIKOU (pAOPATOSG TOL TTESIOV TO OTTOI0 dnpIovpyel KUKAI-
KOG PEVPATOPOPOG OYwYSS. Ta PIVIOHATA O16)POV, TO OTTOIX OKOPTIIOOHE
TAvVW 0TO 0PICOVTIO XAPTOVI, TOTTOBETOVVTAI KATG PAKOG TWV SUVOIHIK®V
YPOHH®V. AUTH 1 OHaSOTTOMON OKIQYPOPEl TO OXAHA TWV KXUTTOAwY Su-
VORIKWV YPOHHWV.
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1

Amﬂé—

Eikéva 1.5a Eixéva 1.5

H &iaraén Tng eikovag arreikoviGer Ty To uayvnTIKG Tedio KUKAIKOU aywyodu,
TEIPOUATIKY SI0GIKAOIA ue TV ool OTTWG oTrTIKOTOIEITAl e TN BoriBeia
MEAETAUE TO LIOyVNTIKO TTE6I0 KUKAIKOU — TOU HIOYVNTIKOU PACHATOG

aywyou. MetafdAovrag To pedual i,

utropouue va petafiaAlovpe 1O pOt-

YVNTIKG TTedi0 KO, KAT& OUVETTEIQ, T1)

HOPPH TOL HAYVNTIKOU (PACLOTOG.

Eikéva 1.6

[a Tov mpoodlopIoud NG KaTebOLV-
ong Tou B oTo kévtpo KuKAIKOU pev-
HOTOPOPOU aywyoU, KAUTTUAWVOULE
Ta 6ayTUAa ToL 60U XepPIOU, WOTE
va Seiyvouv Kata 11 Qopd Tou PeU-
patog I. H katevBuvon Tou avTiyeipd
pog Seiyver Tnv katebbuvon Tou Sia-
vioparog B

Eivar SuvaTév va TTpoadlopicoupe TTEIPOPOTIKG To Tedio B oe kGBe onpefo.
Mdvo 010 KEvTpo TOU KUKAIKOU oywYoU PTTOPOUHE V& TO UTTOAOYIOOUHE HE
atAG padnpaTikd. Or VTTOAOYIOHOI 0ONYOUV OTO ETTGHEVO CUPTTEPGIOHATA YIO
T0 81Gvuopa B GTO KEVTPO TOL CyWYOU.

To 1edio B eivan KGBeTO 0TO ETTITTESO TOL KUKAIKOU OywYOoU.

H kaTevBuvon Touv eival N KaTebOLVON TOL AVTIXEIPA, OTAV KAHWPOUVHE TO
66y TLAC ToL He€I0V XEPIOV TTPOG TN POPEG TOL PEVPATOS TTOL dICPPEE! KL-
KAIKG oywY6 (yia pebpo oLUPPBATIKASG POPAS).

To péTpo Tou dlaviopaTog diveTal aTré Th oxéon:

2ml
B R @
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étou:
I To pebpa oL dlappEel ToV aywyd
R n akTiva Tou aywyoL

H oTobepd JIJ_O ovpPoAieTar pe k. T To KeVS 1 TIPA TNG ivai
™

m

> N , >N
k :107F.l‘|p0(p0(vwg, },10241T><107P

Q IAPAAEITMA 1

AG Bewprioovpe TO ATOUO TOL LEPOYOVOU, YIO TO 4

omoio yvawpiGovue 0TI SIGOETEI Eva NAEKTPOVIO, / CD /
TO OTTOIO TTEPIPEPETAI YUPW QTIO TOV TTUPIIVOL. )
I'vwpiCete, 1jdn, o1 TO NAEKTPOVIO eivan NAeKTpI-
KOG popéag e poptio q, = 1,6x 107°Cb. To me-
PIPEPOUEVO NAEKTPOVIO dnuiovpyel pedua pe évraon | = q./ T, 6mou T n
TEPIOBOG TEPIOTPOPIG TOV. TOUTO ONUAIVEl OTI SNUIOVPYETAI UAYVNTIKO
medio. To UETPo TNG €vTaonG OTO KEVTPO TNG TPOXIAG TOou O eival

\
NAEKTPOVLO

21q,

B=k,_
RT

AvridapBaveoTe 0TI, yia Eva GTOHO TO OTTOI0 SIOETEI TTOAAG NAEKTPOVIO,
Ba dnuiovpyeitar éva OUVOETO LayvNnTIKG eSO TOL OTTOIOL TO UETPO KAl
n karevbuvon Ba eEXPTWVTAI KAl OTO TIG KATEVOUVOEIG TWYV LOAYVNTIKWV
eIV TA OTTOIN TTAPAYOLY TA NAEKTPOVIA TOU, KAOWG TTEPIPEPOVTAL YUPW
amo Tov mupnva. Oa emavédoupue oTo onpeio avTo, otav Ba e§eTdoovuEe
TQ HOYVNTIKA TTESIO TTOU TTOPAYOULV OI LIOVILIOI UOYVITEG.

SKEDTEITE

Kdibe KUKAIKGG peuUATOPOPOG aywyds Snuiovpyer medio B, Tov omoiov
T0 UETPO biver n) oxéon (4). Noio vouiCete 611 B eivar To LETPO TOU Tre-
8iov B, T0 01m0i0 SNUIOLPYETAI OTO KEVTPO NUIKUKAIKOU PEVHATOPSPOL
aywyou;
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B. EvOUypappog aywyos
(pe “GreIpo” prjkog)’

E 3

LA
Eikéva 1.7 Eikéva 1.7a

H mreipaparikn Siaraén yia ) pedéTn Touv po- To poyvnTikG medio evOUYpau-
yvnTiKOU T1ebiov €VOUYPOUUOL QywYyoU HE  HOU PEULOATOPOPOL XYWYOU LIE
'amrelpo” ufkoG. Me Tn puBUIOTIKY} AVTIOTAON TTOAU peydAo prjkog, OTTwg oTrTi-
ptTopouue va ueTafidAlovpe To pevua l. Kotroieitar ue 1 PoriBeix TovL

HOYvNTIKOU (PAOHOTOG.

Maipvoupe éva Aeukd XopTovI pe diaoTdoelg 20cm x 30cm, apKeT& oy,
@WOTE VO HNV KGUTITETAI AGY® TOL PEPOUG TOV. ZTEPEWVOVHE TO XAPTOVI OF
opIdOVTIa B€on KOl OO TO KEVTPO TOL TTEPVAHE Evav EVOUYPOHHPO HETOA-
AIKG aywYd, Tov oTroiov TOTTOBETOUpE 08 KATaKSpL@n Bor. Ta Gkpa TOL
aywYol T GUVOEOULHE HE NAEKTPIKA TNy, GPoL TTapeHPAAOLHE VTIOTATN
pe HETOPANTT] QVTIOTOOT, OUTTEPOHETPO KOI GVOIXTS SIGKATITN (EIK6vVa 1.7).
Mévw oTo XapTéVI OKOPTTICOVHE HIKPG PIVICHOTO O181poL, PPOVTICOVTOG VO
KOAOWOULUE OAN TNV €KTOON TOL XOPTOVIOD HE TPOTIO WOTE N TTUKVOTNTX
TV PIVIOPATOV VO €ival o€ KEOE TTEPIOYT] TOL XAPTOVIOU Trepitrou idiar. KAei-
VOUE TO SIOKOTITN KOl PE €va HOADPI XTUTTGHE TO XOPTOVI EAGIPPG OTA GKPOK
TOU, WOTE TO PIVIOPATO Vo avadiaTaxBolv. Oa TTapaTnproovpe 6T aUTG
Ba TOTTOOETNOOVY O€ TTEPIPEPEIES, TWV OTTOIWV TO KEVTPO PpiOKETAN OTO ON-
pelo GTTOU O OryWYOS TEPVEI TO XOPTOVI (EIKGVDL 1.701).

MNa va emTOXEl TO MEIPApPA XPEIAleTan pebpa TOVAGYIoTOV 10A. AUTO
ONHAIVEl OTI YIO TNV EKTEAECT) TOU MEIPAPATOS EivAl ATAPAITITN 1] TIG-
povcia Tov KadNyNTH oag Kai N AfPn HETPWV aoParovs eKTEAEDTS.

! 3TNV TPOYHATIKETTO TTPETTEN TO PKOG TOL aywYoU Vo £ivan TTOAD PEYOAUTEPO OTTS TNV OTTG-
OTAON TOL aywYoL OTIé T eI OTA oTrofar LTTOAOYICoLpE TO PaYVNTIKG Tredio.
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Eppnveia

Me 1o KAgioipo TOL OIGKETITN, ATTG TO KUKAWHG TTEPVEEl PEVOPT, TTPAYHO
oV SIATMOTOVETAI A6 TNV AréKAIoN TNG PEAGVOG TOL GPTTEPOUETPOUL. To
pevpa TTOL Slappéel Tov aywyo dnpiovpyel YOpw Tou payvnTIKG Tedio, To
0TT0I0 AVaYKAGCElI TA PIVIOHOTA OI16POL Vo TOTTOBETNOOVY pE EVav OPIOHE-
vo Tpotro. O1 opadoTroifoeig mov oxnpatiovron Tpoadiopilouvv eTOTTTIKG
TIG SUVOIHIKES YPOUPES Tou Trediov. Ta piviopaTa a1drfjpou payvnTiCovTal Kol
O6pouv wg PIKPESG payvnTIKEG BeAGVEG, 01 0TTOleG TOTTOBETOVVTAI KT HIKOG
TWV SUVOPIKDOV YPOHUP@DV TOU payvnTIKOU Trediov. To CUPTTEPOAOHQ, PEXPI
£dw eivan 6T

O1 duvopIkég YPappPES Tov poyvnTikoU Trediov To otroio Snuiovpyerl
€VOVYPAHHOS aYwYOS SIOPPESHEVOG OTTG PEBHO EIVO TTEPIPEPEIES KU-
KAWV TV OTIOIWV TO ETTITES £Vl KEBETA OTOV AYWYOS KOl TWV OTTOI-
WV TA KEVTPA BPioKOVTOIl TTAVW OTOV OYWYO.

E&v ovvexiooupe TO TTEIPAPO PTTOPOVHE VO TTPOCDIOPICOVHE TOVG TTAPG-
YOVTEG 01 0TToi0l KaBopiCouvv To PETPO TOL POYvNTIKOU Tediov To oTroio on-
HioupYel 0 VBVYPAPHOG aYwYSs o€ onpeio A. ‘ETol peTafB&AAovTag To pebpa
I ki TNV améoTaon R Tov onpeiov A atmd Tov aywys, Ba SIaTIOTOCOVHE TX
e€is:

To péTpo Tou payvnTIKOL TTediov o€ onpeio A eival av&AOYo TOU NAEKTPIKOU
pevpaTog .

To pETpo TOL HayVNTIKOU TTEdIOL €ival AVTIOTPOP®SG OVEGAOYO HE TNV OTTO-
oTOOonN TOU onpeiov A a1ré Tov oywYo.
H katedBuvon Tou Siaviopatog B
TpoodlopileTal He TOV Kavova Tou Se&lov
XepIou (eik. 1.8). Mepif&AAovpe Tov oryw-
YO pe To Sei XEpI €TO1, DOTE 0 AVTIXEIPOG
va Sefyvel KaTd TN @op& Touv NAEKTPIKOV
pevpPaTOS. H op& Twv KOPTTUAOHEV®DY
SakTOAwV TTpoodiopiCel TN popd Twv du- B
VOHIKOV YPOPHWY KOI, KATG& OLVETTEIQ,
TNV KaTeGBLVON Tou SiaviopaTog B. i
v ekéva (1.7a) QaiveTal THAPO Eiovals .
o lpoobiopiouds NG KaTelOLVONG
TOU HAYVATIKOU PAGHATOS TOL HOYVNTI= 16, rreiov Tou £000ypaupou pev-
KOO Trediov Tou dnpIoLPYEl Evag HOKPUS  paropdpou aywyou e moAG peyd-
EVOUYPOPHOG PELHATOPOPOS OYwYSS. O1 Ao prjkog.
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TEPIPEPEIS TIG OTTOIEG dIAKPIVETE OXNUATICOVTAI OTTO TA HIKPG PIVIOPOTO O1-
Orpouv TTOL OKOPTTIOAPE OTO XAPTOVI. AV TTGVW OTO XAPTOVI TOTTODETOVOOE
HIKPOOKOTTIKEG HOYVNTIKEG PEAGVeG, QUTEG B TOTTOBETOUVTAV PE TETOIO TPO-
0, MOTE 0 AEOVAG TOUG VO EPATITETOI OTIG SUVOHIKES YPOHHEG TOL TTediou.
(eik. 1.8)
>uvoyilovTog:

To medio oe améoTaon R a1 evOVYPApHO aywYS oL diappéeTal aTré pev-
po l:

“Exel p€Tpo ou vTroAoYifeTan OTTé TN OXEON:

B=p_02_-“-I
4m R

BpiokeTail o emiredo KGOETO OTOV OXYWYO.

“Exel kaTevBLvVon oL TPoadiopileTal pe Tov Kavéva Tou de€iob Xepiol.

SKEDTEITE

206 6ivouy €va evAVYIOTO LoVWEVO o0pua. KAUTTTOUHE TO OUPUQ OTN HEDN
WOTE VA OXNUATIOTOGV 600 VOUYPOUUA TURUOTA, TO OTTOI VO €XOVLV TO
610 pnkog, va eival TapGAAnAa kar va epdamrovTal. Av oto oUpua Siafi-
Bdoouvpe pebua TAPATNPOUUE OTI OTNV TTEPIOXT) OEV AVIXVEVETAI UAYVTIKO
medio. I1dwg To e€nyeite; MmopoUpe va TAE§oupe Ta 600 KOPUGTIX TOU OUpP-
HATOG TO €va YUpw a1d To GAA0; Av TO SITAwuévo oUppa To SITTAdvauEe
GAAN 1o popd, T1 Ba ouvEBaIVE;

2KEDTEITE AKOMA

2T0 QTTEVAVTI OXHUA PAIVETOI €vOG KU-
KAIKGG PEVLATOPOPOG AYWYOG, O OTT0I0G I
PBpiokeTar og opi{ovtio emimedo. ATO TO A
KEVTPO TOU SIEPXETAI EVOVYPOULIOG PEVLI-

TOPOPOG AyWYOG HE TTOAU HEYGAO UIKOG. C:)
Na e€eTdoeTe €Gv 0 KAOe aywyoG aoKel Iy
60vapn otov dAdo. Na dikaioAoyrioeTe Tnv
amavTnor oag.
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U rTAPAAEITMA 2

EvB0ypOoppoG, nNAEKTPIKG HOVWUEVOG !
ayWwYOG UE TTOAG HEYGAO UIKOG KAUTTTE-
TOl, WOTE O€ EVA TUUA TOU VO OXNUO-
TIOTEl KOKAOG Kall, TEAIKG, VO TTAPE! T1)
Hop@r], n otroior PAVETAI OTO ATTEVAVTI
oxrjpa. O aywyog SiappéeTar amo pev-
ua | kar n akTiva Tou KUKAoU givar R. va
UTTOAOYIOETE TO TTESIO OTO KEVTPO TOU
KUKAIKOU oywyOU.

Adon
270 KEVTPO KUKAIKOU OywyouU, Ta HETPA TWv TedIWV TTOL opEeAovTal OTOV
EVOUYPOALHO KOI OTOV KUKAIKG aywyo eival, avTIOTOIXWS

—k 2l 2ml

€00 m o xkd — R,
R R

Ta avrioToiya SIavUOUATO EVAI OLCPPOTIA KO, KATG& OUVETTEIR, TO UETPO
TOU OAIKOU payvnTIKOU TrEdiov Ba eivau:

2wl 2k |

B, =B.,+B km§+km—=—'“(1+11)
R R R

&0 KoKA

(IV) TO IMHNIO

Eivar éva oGvoAo pIkpoU apiBuol KUKAIKWV (uviifwe) oywyy Tng idiag
akTivag R og otevr) epI€AI€n. EGv n S1GueTPOG KAOE KUKAIKIG OTTElpag eivai
TTOAU HEYOAUTEPN QTG TO UNKOG TOL TINVIOL, UTTOPOUE VA LTTOAOYICOULIE TO
HayvnTIKG TTE6I0

‘ R

OTO KEVTPO TOU, AQPOU €ival TO SIAVUOLATIKO GBPOIOHA TWV LOyVNTIKWV
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medIWV TWV KUKAIKWY aywydv. EToi:

2ml

B=k,“—N
R

omou N o apiBucg Twv epieAi§ewy. EGv o1 omreipeg fpiokovTar 6Aeg oTo
i610 emriredo, €xovue TO MMES0 KUKAIKO TTNVvio. XNV TEPITTWON QLT WS
akTiva Tov TViov Aaufdvouue T pEon akTiva, n otmoia eivar n péon Tiun
TIG EOWTEPIKNG KAl TNG EEWTEPIKIG OKTIVOG TOU.

R

E _ _ tont

+R

I. To owAnvoeidég

Eirape 611 KGBe aywydg o oTroiog Oi-
appéeTal amd NAekTPIKG pebHa dn-
pIoLPYEr YOPW TOU POYVNTIKG TTedio.
MeAeTioope Ta payvnTikG Tedia Tou
KUKAIKOU aywyoU Kol TOU aywYoU He
"&reipo prkog'. Eibape akdpa kou To
poryvnTIKG Tedio Touv Trmviov. Xe 6Aeg
QUTEG TIG TTEPITTTAOOEIG TX HOYVNTIKG
media eival pn opoyevhy. To epdTN-
pa eival av HTTOPOUHE va EXOLHE HIX

&
EQUT KO

[ B=km27“lN
R

Eikéva 1.9
“Eva ouvnbiouévo owAnvoelSég

"KaTaokevn' n otroia, oTav diappéeTal amd PpeVPQ, va dnUIoVPYE OPOYEVES
poyvnTiké medio. H amrévTnon eivol KATa@ATIKY KOI TIPOXYHOTOTIOIEITON OTO

owAnvoeidég.

Mo va KOTOOKEVAOOULPE EVa GWAI-
VOEIOEG, XPNOIHOTTOIOVHE VO HOVWHEVO
X6AKIvO GUpHQ, pE TO OTTOI0 drjpiovp-
yoUpe TepieAi€elg Tng id10g akTivag, ol
otroieg €xouv Tov 610 &G€ova. ‘Eva ov-
vnOIopévo owANVoeIdEG PaiveTal oTnv
eikéva (1.9). No rapatnpioeTe (€IK.
1.10) 671 01 SUVOHIKES YPOHHESG TOU HOK-
yvnTikoU Tediov 0TO €0WTEPIKG TOL
owANvoeIdbovg Kal, 1I81aITEPA, O€ HIO pe-
Y&AN trepioxr] YOpw atré TO KEVTPO TOL

Eixéva 1.10
To payvnTiké @pAaoua evog owAnvoel-
600¢

gival TapGAANAEG, TTPAYHO TTOL ONPAiVEl OTI TO HOYVNTIKG TTedI0 €ivail opoye-
VEG. ZTNV TTPAYHATIKOTN TG @povTiCovpe va €xovpe "oTev epiéAi€n”, dnAadn
Ol HOVWHEVEG OTTEIPEG VO EPATITOVTAI HETAED TOUG. AUTO KGVEI TO HOYVITIKO
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Tedl0 OTO E0WTEPIKG OPOYEVEG. XTNV
1I6aviKr (K1 QTTpOyHaToTIOMTh) Trepi-
TITWON TTOV TO OWANVOEIOES €Xel "GTEl-
po" PAKOG, TO HayvnTIKG Tedio TTepio-
PICETOI OTO E0WTEPIKG TOU KAl EivVal
améAuTa opoyevés. o T owAnvoeIdn
OTQ OTTOIO TO PIKOG TOUG £ival HEYOAD-
TEPO TOL TEVTATTAGOIOL TNG SIGPETPOL
TOUG PTTOPOUVHE VO LTTOBETOVHE OTI TO I
Tedlo0 0TO £0WTEPIKG TOLG Eival OpO-
YeVEG, pe e€aipeon pia pikpr Tepioxn
YOpw a1rd Ta GKPO TOU.

AG vTTOBE00LE GTI £XOVHE Eva Ow-
Anvoeldég prikoug £ ou €xel N oTrelpes  Eikéva 1.11
Kol To otroio diappéeTar amd pevpa l. O kavévag Tov 6&§lou xepiod yia Tnv
EGv To prikog Tou 0wAnvoeisols eivan  EUpEdn TG KaresBuvong Tov B
HEYOAUTEPO OTT6 TO TTEVTATIAGOIO TNG
SIOHETPOL TV OTTEIP®Y, TO HAYVNTIKG eSO OTO £0WTEPIKG TOUL Eivai, He
TTOAD KO TTPOCEYYIOT), OHOYEVEG KaI TO PETPO Tou SiaviopaTog B SiveTa
aTtrd Tn oxéon:

N
B=pl—
Mo 7 9)

To tnAiko % ovop&ZeTal avYHEVog apiBpos omelpwv N* kai ekppadel

TOV OIPIBHO TWV OTTEIPADV AV HOVASX PKOLG TOU TWANVOEISOUS.

H karedBuvon Tou B TpoadiopileTai pe Tov Kavéva Tou Se€iob Xepiob (gI-
Kéva 11): diatnpolpe KapmuAwpéva Ta TEooegpa S&xTUAG Tou Selol Xepiov
KOl TEVTWPEVO Tov avTixelpa. KaTeuBivoupe Ta dGYTUAX KOTA TN op& TOu
pevpaTOg OTIG OTreipes. H kaTevBLvon TPog TNV oTroia HefXvel 0 avTiXEIPag
givan n kaTelBLVOT TOL poryvnTIKOU eSO B.

2KEDTEITE

ZwAnvoelSEg ue mukvr] ep1éAién €xer urikog £ kou N otreipeg. AAAo owAnvo-
e16€g e TV S0 UKV TTEPIEAIEN ExEl UAKOG £/2 Ko 1) SIGUETPOG TOL Eivai
ion pe 1 S1GuETPO TOL TTPWTOUL. Tax SUO OCWANVOEIST EVAI KATOOKEVAOUEV
amo 1o 610 oUpua. Na& OUYKPIVETE Tal HETPOA TWV TESIWV OTO ECWTEPIKG
TOUG, OTAV SIXPPEOVTAI ATTO (810 PEVLATO.
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‘OMoi 00G YvopileTe GTI O HOYVIATESG £XOLV TNV IBIGTNTA VO EAKOLV PIKPG O10€-
pévia avTikeipeva. NMoAXol aré 0ag YVwpIiCeTe YIa TIG HOYVNTIKEG KAEIOOPIES,
Ol OTIOIeG XPNOIPOTIOIOUVTAI O€ TTOPTEG GOPOAAEITG, 1] EXETE XPNOIHOTIOIOEI
HIKPOUG HOYVATES, YI VO OTEPEWOETE ONUEIDMOEIS OTNV TTOPTA TOL YUYEIOL
00G. K&trolor amré oag £xeTe XpnoipoTroifjoel udida yia va TTpooavaToNIoTE -
Te, 6TOV PpiokeoTe 0€ HGOOG.

ATIé o0 TTpoépxovTal, GHWS, auTEG ol duvépeig; Na aidveg n 1IBIGTNTA
TWV POYVNTOV VA EAKOUV GAAG PETOAAIKG OVTIKEIPEVO 1] VO EAKOVTOI KOI VO
amwholbvTal PHETOED TOUG aTTOdIBOTAV OF LTTEPPUOIKEG SUVAUEIG. ZApEPT,
YvwpiCoupe OTI 0 HOYVNTIOHES OUVOEETAN OTEVG PE TOV NAEKTPIOHES Katl €ivai Ol
600 OWeig piag Bepehiaknig SOvaung, n oTroia OVOPGeETOI NAEKTPOPAYVITIKI.
AGIOTTOI00HE TOV NAEKTPOHOYVNTIOPO VI TNV KOTOOKELI] TTOA®V CUOKEVWDV
KoONnpepIvig xprions.

MoAovSTi 0 NAEKTPIOUES Kal 0 POXYvNTIOPGS aroTeAOUY TiG 00 GPelg Tou
PAIVOPEVOL TO OTTOI0 OVOUALETOI NAEKTPOPOYVNTIOHES, €ival XPOIHO KOl
ETTOIKOOOPNTIKS VO eEETAOOVE TIG IBIGTNTEG TWV HAYVNTWV KOI TOV TPOTTO HE
TOV OTT0I0 POYVNTICOVTaIl TO SIGPOPA CWHATA.

T @Uon LTIEPXOLY Ot €AEVBOEPN KATAOTOON OTEPEG OPUKTC, KUPIWG
opukTa 0eldiv Tou O1dpOL,
TO OTTOIO TTAPOLTIGLOLY HOyVN-
TIKEG 16160TNTEG, €XOULV, OnACdN,
TNV IKAVOTNTO VO EAKOLY HIKPG
o16epévia  avTIKelpeva  (EIKOVQ
1.120). Av T LDAIK& QuT& LTTO-
oToUV KOTAANAN etrelepyaoia,
pTTOPEl VO  KOTOOKELOOTOUV

) ) | Eikéva 1.12
TEXVNTOl QUOIKOI HOYVINTES HE  pyoikdg PaBscuoppos  IMetaroerbrig
diGpopa oxpOTa, OTWS T.X.,  payvimg HoyvATNG Hayvritng

pafdspoppor i TTETOAOEISELS par-
yviTES (e1KGVeES B, Y)

XtV eikéva (1.12y) TapaTnpeiTe OTI Ol EAKTIKES IBI6TNTEG TOU POYVATH
ekbnAwvovTal, Kupiwg, oe SU0 TTEPIOXES, O 0TToIEG BPIoKOVTAI OTA GKPO TOU
poyvATn. TIS TEPIOXEG QUTEG TIG OVOPGCOULHE HAYVNTIKOUS TOoAovg. O £vag
T6A0g ovopdeTan (CUpPaTIKG) Bopelog payvnTikGg MOAog (N) kai o GAAOg
VOTIOG PaYVNTIKOS TIOA0G (S). H reipapaTiki €peuva €xer dei€el 611 o1 Gpolol
poryvnTiKOf TTéA0! aTTwOOUVTOI KOl O ETEPWVLHOI EAkovTal (€1kOvar 1.13).

‘OTav 0g KATIOI0 ONPEI0 TOU XWPOUL TOTTOBETACOVHE VOl PUOIKO 1 €vav
TEXVNTO HOYVATN, KGO GAAOG HOYVIITNG TTOU (PEPETAI OTO XWPO AUTS SEXETI
dovopn. Aépe TOTE OTI OTO XWDPO LTTGPXEl PAYVNTIKG Tedio. TovTO Onpaivel
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0TI 0 XWPOG OTTEKTNOE TNV IDIGTNTA V& OKEel duVEpEIG 08 GAAOLG pOYVHTES
oL PEpovTal 6TO XWPOo. To SIavuopaTIKG pHEYEDOG, TO oTroio KOBOopPilel TT6OO
I0XUPO eivar €va paryvnTikG edio oTa Sidipopa onpeia Tou XWpov, eival To
YWVwoTS 00g péyeBos, Tedio B.

Eikova 1.13
A. Atwon B. Arwon . "EAén
(ax) ®
) ()
Eikova 1.14

To payvnTiko @aoua evbBypaupov uayviTn (o), TeTaroeibous uayvrtn (B), vo ete-
PUWOVUHWY HayvNTIKWV TTOAWV (y) Ko 660 opwvupwy payvnTiKWv TEAwv (6)

H eTOTITIKA OTTEIKOVION TWV HOYVNTIK@OV TrEdiwv eTITUYXAVETON pE TN o-
ABEIX TV SUVOHIKWDV YPOHH®WV. Ot SUVOHIKES YPOHHES eival vONTEG KOPTTOAES
0 KGBE ONpEID TwV OTTOIV TO TOTTIKG TTEdi0 B eivon eamTSpevo. ZupBoTiké
o1 Suvopikég Ypappés, €€ atd Tov poryvATh, Eekivoiv amré To Bopelo ToAo
TOU KO KATOAYouv 0TO VOTIO. O1 SUVOHIKES YPOPHES OLVEXICOVTOI OTO £0W-
TEPIKG TOL HOYVATN. TNV €ik6va (1.14) ameikoviCovtal, pe Tn Bordeia Twv
SUVOIHIKAV YPOPHMOV TOUG, TA HOYVNTIKG (PAOPATO TWV HXYVNTIK®V TEdiwv
TTOL SNHIOLPYOLVTAI OTTG BIGPOPOUS HAYVATES.
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1.5 ITOIXEIQAEIX MAINHTEZ

To Baoikd epdTNHA givai: YIOT GAAX OOPOTO EPPAaVICOUV HOYVNTIKES 1016~
TNTEG Kal GAAa 6X1; 'H, akSpa, o0 o@efdovTal o1 HoyvnTIKEG IBI6TNTEG TWV
HOVIHWV poyvnTwV; KATw omrd TolEG OLUVOKESG PTTOPOUHE VO HETATPEYPOL-
PE KATTOIX PETOAMO O€ POYVATEG KOl TG PTTOPOVHE VO TOUG OIPAIPETOVHE
TIG HOYVNTIKEG TOUG ID1I6TNTES; TNV Trap&ypago (1.2) eidape 6TI TO NAeKTpI-
K6 pedpa TTou diappéel didpopoug orywyols dnpiovpyel poyvnTiké tedio. H
e€Nynon, AoITIoV, TwV PAyVNTIKGOV IBIOTATWV Twv SIG@opwv LAIK®OV, pTropel
va avalnTnoel oTny BTTaPEN NAEKTPIKWV peLPGTWV. ‘OTav Spws e§eTdlovpe
€va UOIKG poryviTH, &€ BIaTTIOTWVOLHE OTI SIaPPEETal OTTO NAEKTPIKS PEVHOL.
Mg Ba AvBel To TPSPANpa; H amrévrnon eivan 611 pérel va dielodbboovpe
OTO HIKPOKOOHO TOU POYVATN. AG pnv Eexvape 0TI, o€ TEAELTAI avGALOT), OAn
N OAn amroTeAeiTal A6 GTOHA.

AG TTEpOLHE TO TTPAYHATA TS TNV OpXN] HE TNV LTTOOEIEN eVOg TTEIpGUa-
TOG, TO OTTOI0 UTTOPEITE VO TIPOYHOTOTIOINCETE, EGV TO EPYAOTAPIO OGS EXEI
apKeTOUG PaPOSHOPPOUG PHOYVATES KOI EXETE TNV EVXEPEIR VO KATOIOTPEWPETE
K&Tolov até avTols. XTnv eikéva (1.15) gaiveTar évag paBdopoppos pa-
YVATNS pe Toug 6Vo TTéAovG Tou. KSPBoupe To payviTn oTn péon. To ammoTéAe-
OHa gival va DTTEPYXOLY 6U0 GHOIOI HOYVATES TTOL 0 KaBEVaG €xel VO TTOAOULG.

Eikéva 1.15
H ovveyrig Siaipeon evog payvritn o€ 660 KopuAaTIa

AG KOPOULPE TOUG HaYVATEG aUTOVG OTn péorn. To amoTéAeopa B eival TEo-
OEPIG POYVHTES TTOL 0 KaBEVaG €xel dV0 TTGAouG. To 1610 Bax eTTavoAapBéveTal
K&Oe opd& TTov Ba KOPoUPE TOUG HaYVHTES OTn péoT. ATT6 KABe HIKPO paO-
YVATN Ba TpoKOTITOLY U0 VEOI HIKPOTEPOL. Av, AoITTdy, eiyaTe el oTGXO
VO OITTOPOVAOETE €VOl HOyVNTIKG TT6A0, KOAS eival var TO TTEPETE QTTOPOON.
Mepovwpévor poryvnTikof réAor Sev vTTGPYOLV.

To ep@TNua gival: oL Ba PTTOPOVOAHE VO (PTGOOVHE SIXIPWVTAG OUVE-
X0S Toug payviTeS; H amdvrnon eivan 611 Ba (pTAOOLPE O €Keiv TNV OVTO-
TNTQ, N oTroia eival To BaOIKG OLOTATIKG K&BE OWHATOG, dnAadr| oTO GITOMO.
3 auTé Ba avadnTAOOLPE TNV £€AYNON TWV POYVNTIKWV IBI0TATWV TwV SIG-
PopwWV OWPATWV. To &TOHO aTToTEAE QLTS TO OTTOI0 OVOUGLOVLHE GTOIXEIDMSN
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payviTn. AvTé onpaiver 61 To (610 To GTOpO TPETTEl VO SnpIovpYEel poryvnTIKG
medio. MpoaypaTikG, auTé akpIfws, oLpPaiver.

nAekTPOVIO

B
@ 1
U
Muprivag
() B (Y)
Eikova 1.16

210 (0) paiverar éva &ropo kau 1) e§wtepikri otiada Tou. 210 (B) paiverar n 1006Vva-
i Tou KUKAIKOU peUUATOG TOU NAEKTPOVIOU KAl £VOG HIKPOOKOTIIKOU paf366Hop@ou
payvitn. To 610 To NAEKTPOVIO, AGYyw TNG ISIOTTEPIOTPOPIG TOV, ATTOTEAES IIKDOOKOTTI-

KOG poyvATn. (y)

XTnv eikéva (1.16a) @aiveTal To GTOPO EVOG OTOIXEIOL. XUHPWVO HE
TNV KAGOIKA GTTOYn OTTOTEAEITAI OTTG TOV TTUPHVA KO OTI6 T NAEKTPOVIO
TO OTTOiC TrEPIPEPOVTAI YOPW TG AUTOV. To NAEKTPEVIO PEPEI TO OTOIKEIW-
6eg apvnTIKG PopTio. TO TTEPIPEPOPEVO NAEKTPEVIO 100SVVOIHET PE NAEKTPIKO
pedpa. MTTopoUpe va avTaoTOUHE OTI €ival €vag KUKAIKGG PEVHATOPOPOS
oywyos. ZTnv mopdypago (1.1) pébape 6T KAOE PELHATOPOPOG aywYSS On-
pioupyel poyvnTikG Tedio. Tor GTopa, AoITTév, PTTOPOUV VO OTTOTEAOVY TOUG
OTOIXEIMOEIG HOYVATES. TO HOYVNTIKG TrEdI0 TV ATOHWV PTTOPET VO OPeiMeTOI
OTO TIEPIPEPOHEVO NAEKTPOVIO TNG e§wTEPIKIG OTIPGOOS, DIGTI Tar poryvnTIKG
media Tov oLPTTANPWHEVWY OTIPGOWY aAAnAoavaipobvTal ko aAAnAog&ou-
deTepadvovtal. Ty eikéva (1.16B) @aiveTar éva nAekTpovio Tng eEWTEPIKAS
oTIBGOOG evOg aTépov. To apvnTIKG NAEKTPEVIO, TTEPIPEPSHEVO YOPW O
TOV TTUPAVQ, 1I000LVOET HE PEVPO CUHPBATIKASG POPGS, AVTIBETNG HE TN QOop&
TEPIPOPES TOV. To PEVPO TOU NAEKTPOVIOL PTTOPET V& SrpIovpYel HOYVNTIKG
Tedio. Av To GTOopO €Xel TTEPITOOTEPX OO €Ol NAEKTPOVIX OTNV £EWTEPIKI)
oTIfGda, To payvnTIKG TTEdI0 Bar eival To SIGVUOPATIKG GOPOICHX TWV poryvn-
TIKQOV Tediwv Twv nAekTpoviwy. Efvar Suvatév To oUvBeTO poyvnTIKG TTedio
va eivan pndév. Eivai, eiong, SuvaTtév Ta GTopa €vog LAIKOU (01 OTOIXEIDOEIG
HoyvATEG) var Snpioupyolv Ta SIKG& Toug PoyvnTIKG Tediar, oAAG TO 810 TO LAI-
KO vor pnv epaviCel HOKPOOKOTTIKG HOYVNTIKESG 1ID16TNTEG, AGY® TOL TUXAIOL
TIPOCOVOATOANOHOU TWV OTOIXEIWOWY PHOyVNTAV, OTIWG PAIVETOI OTNV EIKGVX
(1.170). ZTnv eikéva (1.170) aiveTan 0 TTPOCTAVATOANIOHGS TWV OTOIXEIWOMV
HoyvnTav, 6TV To LAIKG TOTTOBeTNOET OE 10XUPS POYVNTIKS Tredio.
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EkT6g amré TO poryvnTikG Tredio, Adyw Tng TrepIpopds Twv NAEKTPoviwv
YOpw aTré TOV TTUPHVA, TO KEOE NAEKTPAOVIO SNHIOLPYET KAl £var TIPGOBETO POi-
yvnTIKG Tedio ASyw TngG 1I810TTEPIOTPOPAS TOL.

(o) B
Eixéva 1.17
(o) Or1 oToI EIDSEIG PaYVIITEG EYOLV TUXAIO TTPOOAVATOAIOUG. To VAIKG S€v TTAPOUOIG-
Cel payvnTIKEG 1I610TNTEG.
(B) O1 oToiyeihbeIg payviiTeg €xouv og ueydAo Babuc Tov idio mpooavarToioud. To
UAIKO TTOPOVOIAGE! UAYVNTIKEG I610TNTEG.

Maipvoupe kLAIVOPIKH p&Pdo atrd padaks oidnpo. Tnv TANoIG{ovpe OE pIa
HIKPH TTOOOTNTO QT PIVIOPATA G16QPOL 1] GI0EPEVIEG KAPPITOESG KAl TTO-
paTnpolpe 6T 6ev aokel kapia dSpdon mavw Tous. MNipw amd Tn p&fdo
TUAYOUPE EVO XGAKIVO HOVWPEVO OUPHQ, DOTE VO OXNUOTIOTEN OTEVI] TIEPI-
€NI€n, n otroiax var KOAUTITEl 60, 0XeOAV, TO priKog TNG p&PBoov. dpovTidou-
pE WOTE TO PAKOG TG P&PdoL va ival HEYOAVTEPO ATTO TO TTEVTATIAGOIO
NS diapétpov Twv TePIEAiEewV. Me TOV TPOTIO AUTO KOTOOKELEOOUE €Vl
OwANVoEISEG TO oTToi0 €x0oLpE £odidioel pe a1depévio TTupAva. Ta Gkpo
TOU OUPHATOG TX CUVOEOUPE PE TOUG TTGAOLS TINYAS OLVEXOUS TGONS. XTO
KOKA@pO TTopePPGANOVpE O OEIp& AVTIOTATN KO GvOIXTO SIOKOTITN. Me
QAVOIKTO TO OIOKOTITH, TANCIGLOVPE TO €va GKPO TOU O18EPEVIOL TTUPAV
OTO PIVIOPOTO 016POL KOl TTAPATNPOVHE OTI 1 p&Pdog dev aokel eTidpar-
on o’ autd. KAeivoupe To SIGKOTITN KOl TTOPATNPOVHE OTI TG PIVIOPOTO
016fpov éAkovTal Kol TTPOOKOADVTAI 0T p&Boo. Avofyoupe To SIGKOTITN
KOI TTOPATNPOVHE OTI TA PIVIOPOATO XTTOKOAA@VTOI o1ré TN p&fdo. TovTo
onpaiver 611 n p&Roog, 6Tav Ppebel aTo poyvnTIKG TEdIO TTOL dnuIoLPYET
n mepiEAiEn, n otoiax SioppEeTal amé PEVHA, ATTOKTE TNV IBIOTNTA VO €A-
Kel HIKPG o10epévia avTikeipeva, SnAadr Tapatnpolpe 6Ti n papdog €yi-
VE PHOYVATNS. XTNV TEPITTWOon auTh Aépe OTI TO LVAIKG payvntioTnke. H
payviTion Tng o16epéviag p&fdov NTav Tpdokaipn Kal diatnpribnke 6oo
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UTTAPXE TO PEVMPQ OTIG OTEIPES. AVTIKOOI- onpoc
oTolUpe Tn p&Bdo amé porakd oidnpo pe

&AM omé xGAuvPBa kar eTavoAapavoupe e
TN diadikaoia. Oa TapaATNPOOLHE OTI KAl
oTNV TEPIMTWON avTH N P&PdOG poryvnTiCe-
Tal. TOpa Spws, 6Tav KAEIGOLHE TO SIOKG-
TN, N p&Pdog de xGver T payvTion Tns.
2TnV mEPITTWON QUTH £XOVHE €vol HOVIHO
payvitn. EGv ByéAovpe Tn p&pdo omd TO  Ekéva 1.18
owANvoeIdEg, Ba e€akorovdroel va EAKE HI-  Suutrepipopd LAIKOU Og
KpG& piviopaTa o16ripou. HayvnTIKG TTESIO

5 ] KAELOTOG

e LU S

E§Aynon

‘Otav n o16epévia p&Pdog PpiokeTal £§w amd To payvnTikG Tedio Tov Ow-
AnvoeldoUs, o1 OTOIXEIWDEIG HOYVATES TNG €XOLV TUXOHO TTPOCAVATOANIOHS, HE
atmoTéAeopa 1 p&Roéog va pnv eppaviel HayviTIon 0To oUVOAS TNng. ‘OTav
N p&PRoog PpiokeTan péoa 0To OCWANVOEIBEG Ko KAEioOLpE TO SIOKGTITN, TO
OWANVOEISEG SlappEéeTal aTTd PEUHA KAl OTO ETWTEPIKSG TOL dHIOLPYEITAI pa-
YVNTIKG Tedio B, To payvnTiké Tedio B mpoooavaToNilel Toug OTOIXEIDSEIS
HOyVATES OTNV |6|0( KaTeVOLVON pE TN 6|Kr] Tov. ToUTO ONpAIvEl 6TI PEOX 0T
o16epevia paBdo avaTrTGoCETON HOYVNTIKG Tredio B’ opéppoTro pe To apxiké By,
To 0UvBeTO Tedio B eivon B = B + B

Emreidn To media B ko B” eivon opéppoTra;, To poryvnTikG medio evioxUeTal.
2TV TEPITTTWOTN KATIOIWV KPOHATWY TOU O18POV TO PETPO TOU POYVNTIKOD
ediov B ptroperl var eival GpKeTES POPES PEYOADTEPO ATTG TO PETPO TOL TESI-
ov l§0, TO OTTOI0 TTPOKGAETE 1) HOYVATION.

To TAiko Tou PETPOL TOL OAIKOD HOYVNTIKOU TS0V OTO E0WTEPIKG
TOU LAIKOD KOl TOU PETPOL TOU POYVNTIKOV TTESIOL TTOL TIPOKGAEDE TN
poryvATIoN TOL LAIKOU, OVOPGCETOI OXETIKI] (HOrYVNTIKT] SINTTEPATOTN T
K,

m

K,=— (10)

YAIKG& 6T 0 0idnpog £xouv peYGAN OXETIKA POyVNTIKY SIOTTEPATOTNTA
Kol ovop&lovTan o16npopayvnTiIKGE. AAa TEToIa LAIKG €ivail TO KOPGATIO Kol
TO VIKEAIO.
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Av TTpooTTaBo00apE V& ETTAVOAGBOUVHE TO TTPONYOUHEVO TEIPAHG XPNOI-
poTtroidvTag apyidio avti yio oidnpo, Ba Taparnpovoape pia TTOAD aoBevi
poryviTion Tou apyiAiov. Ti gival ekeivo TTOL KGvel To 0idnpo va payvnTiCeTon
évrova kail To apyihio Aiyo; H amévrnon
BpiokeTon otV e0wTEPIKT| dOpI] TwV pe-
TEAAWV. XTO €0WTEPIKG TOU OISAPOL Ol
OTOIXEIDOEIG payvrTEG dev €xouv aTTo-
AOTWG TUXAIO TTPOCAVATOAIOHO, GAAG €i-
VOl OHAOOTTOINHEVOI € GUVOAX TO OTTOIC
ovopGlovtal TEPIOXEG (] TTEPIOXES
Weiss). Xe kGOe TTEPIOX O TTPOCAVOTO-
ANOPGG TV OTOIXEIMODV HOYVNTOV VOl
ammoAUTwG o 1610G. H 6An eikdva €xer Tn
pop®r] HwooikoU. Xe €va LAIKG TTou dev
£XEI HOYVNTIOTEL, Ol TTEPIOXEG EXOLV TL-
XQi0 TTPOOAVATOAIOHS Kol TO LAIKG dev
TTAPOLOIGLEl PHOKPOOKOTIIKE HOYVATION
(e1k. 1.190). XZe €var oLVNBIOPEVO KOPPG-
T1 0181jpov KGO TrePIOXI| HTTOPEl Vo Tre-
piéxer péxpr 10" Gropa. Or SiaoTdoElg
TNng mepioxAg eival Tng TaEews KAGOUQ-
TOg TOou XIAlooTOU. ‘OTaV TOTOBETOU-
pE Eva KOHPHGTI O10POL OTO E0WTEPIKO
€v6G owANvoeIdovg, To payvnTIKS TTedio
aokel duvapelg aTig Teploxég. Or Tepio-
X€G 01 0TTO{Eg €X0ULV TNV (BIar KATEVOLVON
-1} mepiTou TNV dIa- pe TNV KaTevOULVON

—~

P B,

Eikéva 1.19
a. [epioxég Weiss oibnpopoyvnTi-
KOU LAIKOU

TOU HAYVNTIKOU Trediov peyoAwdvouV Ko B. O1 repioyég Weiss mpooavaToli-
TAUTEXPOVA  TTPOCAVATOAI(OVTOI OTNV JovTau 6TQV TO OISNPOUCYVNTIKG
KaTebBLVON TOL EWTEPIKOV POyVNTIKOU VAIKG TOTTO0eTNOET O€ oyvnTIKG
mediov, evdd ol TepIoXEg o €xouv dia- mebio.

POPETIKA KOTEVOBLVON HIKPAIVOLY (EIK.

1.19B). To TeAIKS atroTéAeoHa eival 6TI oI TTEPIOXES, O€ PeYGAO PaBud, evBu-
YpoppidovTai pe TNV KAaTeDBLVOT] TOL POYVNTIKOU TTEdI0L Kl TO LAIKG poryvn-
TideTO.

YAIkG 6TTwg To apyidio, Ta oTroia payvnTiovTon eAGXIOTA, 6TaV TOTTOOE-
TNOoUVV o€ payvnTIKG Tedio, ovopGdovTal TaPAPOYVITIKG. To poyvnTIKS Tre-
6i0 0TO E0WTEPIKG AUTWV TWV LAIKWV EVIOXVETOI EAGXIOTA. TNV KATNYyopia
QUTHA AVIKOLV 0 AEPOS, TO APYIAIO, TO OUPAVIO K.GL.

YT &pxel, TEAOG, KOl PIX TPITN KATNYOPIX LAIKGV, T OTroia, 6TaV TOTToOE-
TNOOVV O€ poyVNTIKG TESIO XTTOKTOVY HOYVATION He KATEVOLVOI aVTIBETN HE
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TNV KOaTeGBLVON Tou Tediov B, Tar LAIKG aw TG ovopGlovTal SiapayvnTiKG
Kol 0 auTé TrepIAapBavovTal To BiIopovBio, To vepd, 0 LOPAPYLPOS K.G. Av,
AoITTGV, OTO E0WTEPIKS EVEG OWANVOEIBOUG TOTTOBETACOLHE VA SIGHOYVNTIKG
VAIKG, TO poyvnTIkG Tedio e§aobevidel eAa@pd. Av To VAIKG eivol TTAPOHO-
YVNTIKG, TO HOYVNTIKG Tredio evioyVeTan eAa@pa. Av, TEAOG, TO LAIKG eiva o1
SnpopayvnTikd, To payvnTIKG TEdIO EVIOXVETOI ONUAVTIKG. XOAPOAKTNPIOTIKG
QAVOIPEPOVHE OTI, GV TO HAYVNTIKG TTEDI0 OTO E0WTEPIKG EVEG OWANVOEIHOUS
Xwpis uprva €xel Tipr B = 10°T, n eioaywyn oidepéviov mupva pe K =
1200 aveBédel To pétpo Tou B ot Tip B=1,2 T.
Oa efeTdoovpE TOPA TNV

|
emidpaon Tng Oeppokpaaoiag |
OTN HOYVATION €VOG O18npo- [
payvnTiKoU LAIKOU. XTnV €IKO- :
va (1.20) €xoupe KPeHGOEl pIa NS | N s
HEYGAN 016epévia TTPOKa amrd | N
|
|
|
|

\%/
Eixova 1.20

éva oToBepS onpeio pe T Porj-
Beia vijpaTos. MAnoiGlovpe o’
QUTAV €val JOVIPO HOYVATN KOl
mapaTtnpobpe TNV €AEn Tou
avatrTOooETOl.  Ogppaivoupe . . .

. B H avénon g Beprokpaoiog KATaoTPEPE!
TNV TPoKa: Kai O(U&XVOUP‘C‘ BO(G- TTPOOSEVTIKA TIG HOYVNTIKES 1610TNTEG TWV
piaia T Bgppokpaoia TG. Mo yAkdv Ta omroia eivar payvnTiopgva
paTnpolpe 6T1 1 €AEN e€axoBevi-
Cer kai, TeAkG, e€apaviCeTal. QaiveTan 0TI n avénon Tng Beppokpaciog Spa
QAVTOYWVIOTIKG OTN HOYVATION TNG TPOKas. AuTé e€nyeitan e0KOAX, av OKe-
@TOUWE OTI N avénon Tng Beppokpaoiag odnyel o avENoN TNG TUXAIOG KivN-
ONG TWV OTOHWV KO, KATG CUVETTEIR, KATOOTPEPEI TOV TTPOTAVATOAIOHS TWV
meploxwv Weiss. Yépxel pia Beppgokpooia, opiopévn yia kGBe LAIKG, oTnv
OTTOIx AU TS XAVEI EVTEANDS TIG HOYVNTIKEG TOL 1816TNTES. H Beppokpaaia auTr)
ovopdetan Bgppokpacia Curie, T. pog Tiufv ToL F&GAAoL UOIKOU Pierre
Curie. H 8eppokpaaoia Curie yia To 0idnpo eivan T. =1043 K. Av apyioovpe va
EAATTWOVOUPE TN BEPHOKPACIR, TO VAIKG OTTOKTG €K VEOU TIG PHOYVNTIKEG TOU
1I016TNTEG KOl EAKETAI OTTO TOV HOYVITI), £POTOV AUTOG SeV ATTOHOKPUVOEL.

O nAekTpOpOYVATNS €ival évag TEXVNTOS HOYVI|TNG TTOL TTAPOLOIGEl TTaPODI-
KAl poryvATION. ATTOTEAEITON OTTS €vay TTUPAVA ATTé HOAGKS 0TdNpo, YOpw amrd
Tov otroiov £Xel TUAIYTER, oLVABWS o€ TTUKVA TTEPIEAIEN, Eva XGAKIVO GUPHQ €I
Kéva (1.21). Ta Gkpa TOL GWANVOEISOUG GUVOEOVTAI HE TINYT OLVEXODS TEONS.
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Eixova 1.21

"Evag amAdg nAektpopoyviTng. To mnvio €xer TOAIXTEl o€ 016epEvio TTupriva. ESW, n e-
piéXi&n eivar apaurj. Mropei, 6pws, va eivar Tukvn Kai, HGAIOTaA, var Exovpe eTTAAANAEG
TepIeAISEIS, TTOU va eivan TOTTOOeTNUEVEG 1) pict TTAvw otV GAAN

‘OTav kAefoovpe TO SIAKGTITH, A6 TO CWANVOEIGESG SIEPXETON NAEKTPIKG
PEVHO KOl OTO E0WTEPIKG TOL dNpIOVPYEITAI HOyvNnTIKS Tredi0. To poryvnTIKG Tre-
6o TpokaAel T paryviTION TOL TTVPKVO TOL HoAakoU a16rpov. ETreidn n (oxeTI-
Kf}) HOyvNTIKY €MOEKTIKOTNTA TOL HOAOKOU O161iPOL €ival PEYGAN, TO GUVOETO
HOYVNTIKO TTE6I0 0TO £0WTEPIKG TOL eival eEAPETIKG 10XLPO (1. 1.21).

It eikova (1.22) gaivetal évag nAe-
KTPOHOYVATNG, O OTT0i0G XPNOIHOTIOIEI Tl
OTO NAEKTPIKG KOLBOULVI pIGG TIGPTAS. MOAIG
TMECOVHE TO OIOKOTITH, KAEIVEI TO KOKAWHOK
Kol SIEpXeTal PEOHA OTTO TO TIMVIO PE ATTOTE-
Aeopa vor EAKETAI O OTTAICHGS O OTT0I0G OULV-
OéeTal pe To piKpS TAAKTPO. Me auTS ToV
TPOTIO, QPEVOS TO TANKTPO XTUTI&EI OTO
HETOAAIKG avTNXEiD, QPETEPOL DIGKSTITETA
To KUOKAwpA. ‘OTav To KUKAWwHO SIOKOTTEf, 0
010epEviog TTUPHVOG OTTOHOYVNTICETON KO
Trael vor EAKEl TO TIAKTPO HE OTTOTEAEOH
VO OTTOHOKPUVETOI TO TARKTPO QT6 TO
QAVTNXEIO KOI VO ATTOKABIOTATAI 1) ETTOPN €,
AGyw Tng eAAOTIKOTNTOG TOL eAGOpaTOG. H
QTTOKATAOTOON TNG ETTAQPNS €XEI WG ATTOTE-
Agopa va emTavoAngBei n kukAogopior pev-
HOTOG OTO KUOKAWHO TO OTT0f0 TrEPIAGHPGvEl
To TrVvio. A6 dw Kol TEpa eTTavoAapPave-
TOIl GLVEX®S O 610G KUKAOG, Yot GO0 XPOVIKG
didoTnpa mMECOLVPE TO KOLUTTI.

Eikéva 1.22

To KUKAWHQ £VOG NAEKTPIKOU
koubouviou. MOAig miéooupe TO
TARKTPO KAEIVEI TO KUKAWUO
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YIEPATQIIMOTHTA KAl MATNHTIEMOZX

Mia oAU evliagpEépovoa KaTnyopior NAEKTPOUOYVNTWY EVAI OI UTTEPAYW-
yipor nAektpouayvrites. H Aeitouvpyia Toug otnpiCeTar 0TO PAIVOUEVO TNG
UTTEPAYWYILOTNTAG TTOU AVAKAAUPONke To 1911 amd Tov OAAav6o QuUOIKG
Kamerlingh Onnes o omoiog épuée Hg o€ Beppokpaoio mepitmou 4 K (-269
°C), xpnoipotoihvTag vypd He. O Onnes TTAPATHPNOE OTI ) AVTIOTAO! TOU
Hg, orav njtav oe Bepuokpaoia 4,15 K, émeoe amdtoua kard 100 000 @o-
PEG. AUTO onuaivel 0TI, TTPOKTIKA, I AVTIOTAON TOL Hg 0& QUTEG TIG Beppo-
Kpaoieg undeviCetau. Av, Aoimov, Ppuouvpe Evav KUKAIKG aywyo o’ auTh Tn
BePLOKPATIO KOl TOU OIOXETEVOOUHE NAEKTPIKG PEVUA, TO PEUHA QUTO O
e€akoAovbrioer va KUkAoPopel yia TTOAAG xpovia. To yeyovog OTI 0 aywyos
0’ QUTEG TIG OLVOIKEG SeV TTAPOVOIAEl avTioTAON, Hag Oivel Tr) SuvaTOTN-
TA VOl TTAPAYOUHE DYNAG PECUATA XWPIG ATTWAEIEG AGYW TOL PAIVOUEVOU
Joule. Av, Aoirév, To oUppa Tov CWANVOEISOUG Eival ATT6 LTTEPAYWYILO LAI-
KO KOl SIaTNPEiTal o& OEPUOKPAOIEG KOVTA 01O amoAuTo undév (273 °C),
eival SUVATOV va eMITGXOVHE TNV KUKAOQPOPIX OYNAWV PEVLATWY, TPAY-
HO TTOU 0T OULVEXEIX ONUOIVEI OTI UTTOPOULIE VO EXOUUE LAYVNTIKG TEdI
edaupeTika 10yLPA. O1 LTTEPAYWYILOI NAEKTPOLOYVNTEG Ba UTTOPOUTAY VO
XPnoipoTToinBolV O€ KIVNTAPESG KOl GAAEG LUNXAVES, YIO VO TTAPAYOLV LEYO-
AUTepI 10X0. YTepayyiuor NAEKTPOLAYVITES, Ol OTTOIO! YWUXOVTaI LUE UYPO
He, xpnoiuotroiobvran €6 Ko QPKETO KAUPG OTOUG ETTITAXUVTEG OWUATION-
wv. TETolo1 payvATEG Oa HTTOPOUV VA XPrOILOTTOIOUVTOI YIO VO AVUIPWIVOLV
KO VO KIVOUV TPEVO KO NAEKTPIKG auTokivnTa. To SUokoAo onueio eivar Ot
1 UTTEPAYWYINOTNTA ATTATE] TTOAG XOUNAEG BEPLOKPAOIES, 1) TPAYUATO-
moinon Twv omoiwv eivar UokoAn kai darravnpr). H épevva Exer oényrjoel
OTNV KATAOKELI) VAIKWV, TO OTTOIO yivOVTOI UTTEPOYWYILO OE OEPLOKPAOIEG
OPKETA TTAVW QTO TO AmOAVTO UNdEv. EATIIOES Tpog auTr TNV KATeUOBLVON
6ivouV KATTOIX KEPAUIKA LAIKG. MTTOPEITE VO pAVTAOTEITE TI Ot GUVEBQIVE,
av KATT0I0G KATOOKEVAGE LTTEPAYWYIUO VAIKO O€ Oepuokpaoion (puyeiov n
Bepuokpaoia dwuatiov; H amovoia NAEKTPIKAG avTioTaoNG avoiyer ToA-
AoUg §popovg. Eivair ToAU TBave va GKOUOETE TTEPIOOOTENA YIX TNV UTTEPO-
YWYIUOTNTA OTO TTOAU KOVTIVO LEAAOV.

APASTHPIOTHTA 2
Oa KATOOKEVGOOUE EVAV NAEKTPOLAYVITN HE TTOAU TTPOXEIPA LAIKG. [16p-

TE HIO O10€PEVIa TTPOKA KOl TUAIETE YUpw TG, o€ Tukvi) TepI€A&n, povw-
HEVO XGAKIVO OUpUQ, WOTE va KAAVPTOUV TTEPITTOL Ta 3/4 TNG TTPOKAG. T
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AKPQ TOU OUPUATOG OUVOEDTE TA L€ piak pTTaTapian Twv 9V.

1. AkoupuTrrjoTe TO €va GKPO TNG TTPOKOG OE €V UIKPO OWPO OTTO KAPQPI-
TOEG. TI TAPATNPEITE;

2. ZnkddoTe Afyo To GKPO TOU UAYVITN KOI SIOKOYTE TO KUKAWO. Ti TO-
POTNPEITE;

3. Xpnoiuotroirjote TP 4 TPOKEG TOL (610U UNKOUG KOl OXNUOTIOTE TTU-
kvrj epIEXI€nN Tou id1ov prikoug pe TNV apxikh. EmavaAdfere To Bripa
1. Ti TOPOTNPEITE;

4. Xpnouotroirjote 600 umrarapieg Twv 9V o€ oeipd Ko ETavaAGBeTe TO
Briua 3. Ti maparnpeite;

5. Na emravaAdfete Tig Siadikaoieg Tou Bripartog 1, aAAd& Tdpa To prikog
NG mepIEAIENG va eivar To 1/3 TG apxIKNG. Ti TAPATNPEITE;

6. Na emavaAdfete To Bripa 5 oxnuatifovrag §U0 oTpwoel§ TUATYIATWY
HE TOUG ETTOLEVOUG SUO TPOTTOUG:

A. Ot1av TeAeIOETE TO TTPWTO OTPWUA, OXNHATIOTE TO SEUTEPO, APXI-
CovTag a1 TO TEAOG TOU TTPWITOL KOI TUAfYOVTOG TO OUPUQ TTPOG TX
miow.

B. Otav TedeiddoeTe TO TPWTO OTPWUA, TNYXIVETE OTNV APXH) TOUL
Kol apyioTe va TUAIYETE Kl TO SEBTEPO OTPWUA, OTTWG TUAISATE TO
mPWTO. TI TAPATNPEITE;

Epooov n kaTtaokevr] 00G EMITUXEl TTPETTEI VA EIOTE O€ OO VO EKTIUHOETE
TTOIOTIKG TOUG TTAXPAYOVTEG 01 OTT0I0! TTPOO0SIOPICOVY TO LETPO TOU HAYVNTI-
KoU 1ediov Tou SnuIovpyel AUTOG O NAEKTPOLOYVATNG.

EPOTHXEIX - AXKHXZEIX

Xe 6Aa Ta mpofAparta n Tipg TG oTalepds kO Aapfdveral ion pe
k =107 %

1. O Bépelog TOA0S piag payvnTiKAG BeAdvag oTpépeTan Tpog To Bépeio le-
wYpa@iko MéAo Tng 'ng. Mou PpiokeTan o Bépeiog MoryvnTikdg MéAog Tng
s
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2. H &éopn nAekTpovimv eveg TTOAHOYPGQOU KTPETTETAI TTPOG Ta de€IG TNG
0046vng YIa TToPATNPNTH 0 0TT0I0G KOITG e TTPOG TNV 0084vr. Xe Ti €idoug
e€wTEPIKG TTEDIO PTTOPET VO OEMETAI 1 EKTPOTTT AULTH;

3. ‘Evag pikpos pafBoépoppog payviATng oxnpaTiCer éva payvnTikd Sitrolo.
“"Evag pikpds KUKAIKGS BpdXog TTou diappéeTan atmd pebpa oxnpaTidel, eTri-
ons, éva payvnTIkG 6iroAo. XpnoIpoTroIfoTe QUTI TNV QVOAOYia YIo v
oxedIGOETE TIG SUVOPIKEG YPOHPES TOU pOyvnTIKOU TTESIOV TOU poryvnTIKOU
SITT6A0V, APOL TTPWOTA KAVETE TO {010 YIO TO HOYVNTIKG TrEdI0 TOU KUKAIKOU
aywYoV.

4. Abo pikpol KUKAIKOI aywyol eival ToTroBeTnpévol og op1ldvTio TPATTE(,
61ou pTropoulv var oAioBaivouv xwpis TpIfR. Alafifdlovpe oToug oryw-
YoUs nAekTpIkS pevpa. Na e€eTdoeTe e&v Ba aoknBoUV SUVAPEIG avape-
00 0TOUG aywYoUS. Na SIaKpIVETE TTEPITTTOOEIG AVEAOYQ PE TN POPG TWV
PEVUATWV.

5. ‘ExeTe éva OUpPO CUYKEKPIPEVOL PIKOUG KOl BEAETE VO KATOOKEUGROETE £V
KUKAIKG oryaYd. MPoKeIpEVoOL va €XETE I0XUPOTEPO POYVNTIKG TTedio OTO KE-
VTPO TOU, TI €iVOI TIPOTIHOTEPO: VO KATAOKEVAOETE piax povadikr epi€AI§n
i va kataokevdoeTe N Tepieiers;

6. No OUPTTANPWOETE TO KEVG OTO ETTOPEVO KEIHEVO:

KaBe aywydG 0 O110i0G SIGPPEETON ATTO. ... onuiovp-
YEI OTO XWPO ..o, (2). To €810 B €NVQU oo,
oTIG SUVOUIKEG YPoULES. ‘OTav €vag evBUYPAUNOG PEVHATOPOPOG OYyWYOG
TOTTOOETNOEl TTAPGAANAQ TTPOG TIG SUVOIKES YPOUUES OHOYEVOUG TTediou B,
n dvvoun mou SéxeTan giva................ , €V, OTaV TOTTOOETNOEl KABETQ, N
O0vaun TNV oTroior GEXETAN YIVETAI ... .Or1 SUVOLIKES ypapIEG TOU
HayvNTIKOU TTESiOU TOU SnuIoVPYEl EVOUYPALUOG PEVLATOPOPOG XYWYOG
EVQAL.ccuiiiiinnne. Ta emrimeda TWV SUVOUIKWOV YPOUUWY ENVOI ......c..ceene..
OTOV AyWwYO.

7. No KAVETE TIG QVTIOTOIXIOEIG HEYEBWDV — HOVAOWV:

A. HAekTpIkG pedpa | a 1T
B. Abvaun F B.1C
I. MeSio B y.TA
A. HAekTpIKO QopTio q 6. 1N

E. ZxeTIK} S1ammepaTOTNTA



34

8.

10.

11.

12.

DYzIKH

TomroBeTeiTe VO EVOVYPAHHOULG POYVATES TTAVW O€ €var 0pILOVTIO TPATTEC)
€101, ®OTE 01 GEOVEG TOug va BpiokovTal TGvw oTnV dia gvBeit KAl Ol
Bépeior TéAo1 Toug va eivar akpifwg amévavTi. Na emAéeTe T 0wOTH
amévTnon

A. K&Be poryvitng aokel 0Tov GAAO ammwaoTIKH dOvapn.
B. K&Be poryvATng aokel oTov GAAO eAKTIKH dOvopr.

I MeTadb Twv payvnTov dev aokobvTal SUVAEIS.

Eivon duvaTdv €vag akivnTog Bopeiog TOAOG £vOG HOYVHTI VO OOKAOEI
amwoTIKA dVvopn og Eva akivTo BeTIKG opTio; Not aITIOAOYHOETE TNV
amévTnon oas.

X1o amévavTl oXApa @aivovtal 0o TapdAAnior gu-
BUYPOHHOI PEVHATOPSPOI AYWYO! HEYGAOL HRKOLS. Y&
TIOIX TTEPIOXT] TOU ETMITTESOL TOLG LTIGPYEI TOAVOTNTA
TO OANIKO poryvnTikG Tredio va eivar pndév; Eivon duva-
TOV TO OAIKG payvnTIKG Tedio var givar pndév oe k&rolo A A
ONHEI0 TOL XWPOUL, EKTOG TOV ETTITTEOOL TWV AYWYWV;
AITIOAOYROTE TNV OTTGVTNOT] 0GG.

"Eva owAnvoelbég (1) €xel N oTreipeg kai prikog £. AAo owAnvoeldég (1) €xel
2N omreipeg kail prikos £/2. Aiafifdalovpe oTa owAnvoeldr| To 1o pedpa.
Noa emAéEeTe T OWOTH ATTAVTNOT 600V APOPG T PETPO TWV POYVNTI-
KWV eIV 0TO E0WTEPIKG TWV OWANVOEISWDV:

A. To 1edio ato (1) eivan id1o pe To edio ato (I1).
B. To mredio oto () eivar ditAdaoio Touv rediov oTo (I1).
I'. To medio oTo (Il) eivar TeTpatrAGoio Tov mediov oTo (1).

A. Aev 100€l TITTOTO GTTO TO TTAPATTAV®.

"Eva 0wANVvoeIdEg (pépel Jid OTPWOT HOVWUEVWOV OTTEIPWVY OTEVIS TIEPIENI-
&ns. Mévw oTn oTPWON ALTH TUAIYOUPE HIX SEUTEPN OTPWOT He Tov (010
opIOUS OTTEIPWY, OAAG He TPOTTO WOTE TO PEVUA va €XEl QVTIOETN popd
oTIg 600 oTpwOoEels. To medio B 0To e0wTEPIKG TOL GWANVOEIGOUG:

A. Mévei To 610

B. ArmAaioialeTa

I'. MnbdevileTa

No eIAéEeTe TN OWOTH ATTAVTNON.
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EvuBUYpappog peELHOTOPOPOG OrywYOS eival TOTTOBETNHEVOG KOTG PAKOS
Tou G&ova VoG owAnvoeidovs. Na e€eTGoeTE €Gv 0 aywYds Ba dexTel poi-
yvnTIKr] d0vapn av oTo owAnvoeIdEg diaBiB&oouvpe NAEKTPIKSG peUHQ.

KukAik6g aywyds €xer akTiva R ko diappéeTar amé pebpa I. ELBUYypappog
oywYyos Sioppéetan amé idlo pedpa I. Eivar Suvatév to poyvnTikG edio
OTO KEVTPO TOU KUKAIKOU OywyoU va €xel TO (010 PETPO PE TO HETPO TOL
poryvnTikoU mrediov Touv evBUYpappoL aywyol ot améoTaon d = R amé
aUTOV;

KukAik6g oywyds €xer akTiva R = gm Kol dlappéeTar amrd pevpa | = 20A.

No uTTOAOYIoETE TO HOYVNTIKG TS0 OTO KEVTPO TOUL.

Abo kukAikoi aywyol £€xouv okTiveg R, = 80cm kai R, = 40cm. Or1 ayw-
yoi givar TomroBeTnpévol oTo id10 0pI{6vTIO eTTiTTedSO, €TO1 WOTE TO KEVTPO
ToUG va oupTriTTToLV. AlaBiB&lovpe aTOLS aywyoUs pedpaTa I, = 4 A Kai
I, = 8 A avTioToiYws. Na uToAoyioeTe TO POYVNTIKG TTESIO OTO KOIVO KE-
VTPO, £GV Ta peVpATA gival: a. OpdppoTra 3. AvtippoTra.

“"Exoupe pia 6éopn até 18 povwpévousg euBVYPAPPOVS OYwYoUS OE OTEVH
emagr]. Kabe aywyds diappéetar amd pebpa l. ‘'OAa T pedpaTa £ouv
TNV idia kaTebBLvor. AITTOTWONKE 6T1 o€ aréoToon R = 9cm, To payvn-
TIKG Tredio eie p€Tpo B = 4 x 107 T. Na utrohoyioete To pedpa 1.

HuikukAikég aywyds akTivag R = 2m diappéetar amé pedpa | = 20A. Na
UTTOAOYIOETE TO POYVNTIKG TTEdI0 OTO KEVTPO TOU.

EuBUypappog aywyos Ax €xel TTOAD peYGAo PFKOS Kol SiappéeTal atré pev-
pa | = 20A. Na vtrodoyioeTe To poryvnTikG Tredio oe onpeio, M To o1roio
atéxel améd 10 akpo A amréotaon R = 0,2m. To Tpfpa MA eival k&BeTo
oTOV OywYo Ax.

2TNV oITéVavTl EIKOVA, 0 EVBUYPOHHOG OYwYOS
pe &rrelpo prikog SiappéeTon atré pevpa |, = 20A.
O OUPPAETIVOG OYWYOS HE TO TETPAYWVO OXHHA,
SiappéeTar oo pevpa |, = 40A. Na vtrodoyioe-
Te TN dVvapn Tnv otroia S€xeTal o CUPUATIVOG
aywyds. O1 dvo aywyof Bpiokovtal oTo {10 eTTi-
medo. AVO atrévavTi TTAEUPEG TOU CUPHAETIVOL
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21.

22,

23.

24.

DYzIKH

oywyoU eival TTapGAAnAeg Tpog Tov evBUYPApHOo aywyd. Na diakpiveTe
800 TEPITTTAOEIG avaAoya pe T popd& Tov pebpaTog |,. Av n péla Tou
OLPHETIVOL aywYoU eival m = 20gr, v DTTOAOYIOETE TNV APXIKA TOU ETTI-
T&YLVON.

Aiveton: o = 3cm, d, = 9cm. Na ayvofjoeTe Tnv bmropén Tov mediov Ba-
puTNTOS TNG NS,

Abo gvB0UYpappol Kai TrapéAAnol aywyol (A) kai (I pe oAV peydho pni-
Kog dlappéovTal atré opdppotra pevpata |, = 4A kou I, = 8A ko aTréyouvv
améotaon d = Tm. No uTToAoYioeTE TO PHOYVNTIKG Tredio:

A. XT0 p€0o M Tng aré0TOONG TWV OYWYWV

B. & onpeio A, To 0100 BPIOKETOI OTO ETTITTEDO TWV AYWYWDV KOI ATTEXEI
a1é Tov (A) d, = Tm. (Trpog TNV TAeLPS TTOL b€ BpiokeTon o I).

I. Xe onpeio K To otroio BpiokeTan Tévw O0TO £MITESO TWV OyWYWDV KO
oméxel od Tov (I d, = Tm (1pog TV TAeLpd TTOL b€ PpiokeTan 0 A).

O oywyos KA pe £ = 2m €xel péla m = 3 gr ko umropei va oAioBaivel xw-
piS TPIPES OTOUG KATAKGPUEPOULS
aywyolg Ay Ko [P, evad BplokeTa
o€ ouvexl eagn padi Tous. Méoo
pevpa | pémrel va diaPifdoouvpe K A
01O OVOTNHO, WOTE 0 aywYos KA T

VO TTOPOPEVEL OKIVNTOG 08 UYog X h W
h = 1cm mévw o Tov oywyo EZ, l

0 0TT0i0G BewpEiTOl OTI €XEl TTOAD
peyGAo prikos; Aivetan g = 10m/s’.

A r

a

A 4

"Eva 0wAnvoeldég €xer prikog £ = 10 cm kai N = 10° omreipes. INéoo eivai
TO PEVPA TO OTTOI0 TIPETTEl VO DIOXETEVOOVHE OTO GWANVOEIHEG, DOTE TO
60 0TO E0WTEPIKG TOL V& €Xel HETPO B = 8 X 107 T.

To pKog evég KATAKOPLEPOL PETOAAIKOU aywyoU Yeiwong evog oAeikE-
pavvou gival 20 m. EEaxiTiog eveg kepauvol, To pelpa A TOV oywYo
eivan 10* A. Xtnv Trepioxri Tou aywyol To poyvnTikG medio Tng ng eivan
op1ZovTio kai €xel pETpo 0,5X10™* T. Na utroAoyioeTe T SOvapn Tnv omroia
oéxeTal o aywyds o diIGpKeIn TNG poriG TOL PEVHOTOS.
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2XTO e0WTEPIKG £VEG OWANVOEIDOVS pe PHEYGAO PAKOG TO poryvnTIKG Tredio
€xel pétpo B = 4 mT. H didpeTpog k&Be omeipag Tou owAnvoeldolg &i-
vain 10 cm. EvBoypappog aywyds, dioppedpevog ard peOpa 5 A, TTepvael
oTT6 TO HECO TOU GiEOVO TOU OWANVOEIBOUS Kail gival KGBETOG 0 o Tév. Nax
LTTOAOYIOETE:

A. Tn 80vapn Tnv otroia SExeTal 0 EVBVYPAPHOS OYWYOS

B. To ouvoAIkG poryvnTIKG Tredio oe améoTaon 3 cm omé Tov GEova Tou
OwANVoEISOUgG.

EuBUypappog oywyos (o) pe oAU pey&Ao prikog diappéeTan amé pevpa |,
= 10A. AXNog evBUYpapHog aywYos (B) eival TapGAANAOG TTPOg TOV TTP®-
To Ko dloppéeTal atméd pedpa évraong I, = 40A. H améoTaon Twv 660
oywywmv givar d = 5cm. No vtrodoyioeTe Tr) dOvapn TNV oTroix aoKel 0
oywYos (o) og TpARpa Tou aywyoL () prkoug £ = 1cm, eGv T peVPATA
eivair: a. Opdppotra 3. AvtippoTra.






KEQPAAaio 2

EMAMFQrikA ®AINOMENA

To @aIVOpPEVO TG NAEKTPOPAYVNTIKHG EMAYWYHS
NGpog TG eTaywyris

Apoifaia emaywyn

AvTeTTaywyn

Kavévag Tou Lenz
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O1 adpareg emiddoeLs tng Pagvrnrag xat

TV nAexToouayvnTIRdY mESlWY TTO.QAUEVOVY UayIXES,
meQuyodipiuss uev alAd magd Tavra advodrnres,

Un avBdmveS, ArABTOLES, payinss.

B. K Ridley

H mapaywyr nAeKTpIKAG evEpyelag eival n KapdI& kal 0 TPoPodATNg Tou
onpepivol TeXVoAoyikol TTOMTIONOU pog. ‘ExeTe avapwTnbel Tadg mTapdyo-
VTal TX TEPAOTION TTOOG NAEKTPIKAG EVEPYEIOG TTOU XPEIGCETAI, 08 KOBNUEPIVI
Béon, n xdpa Hog; MTTOPEITE VO POVTAOTEITE TO TTOOG NAEKTPIKIG EVEPYEING
TTOUL ATTAITOOVTO YIO BIOPNXOAVIKH] KOl OIKIOKI XPOn O& TTAYKGOHIO KAIHOKO;
I'vwpileTe 611 kavéva €i60g evépyelag dev Tap&yeTal amd To TITOTA. AUTS
10XVl KOl yior TNV NAeKTPIKA evépyeia. Kat’ avéykn mpéter vor SiaBEToupe
EVEPYEIO KATTOIOG GAANG HOPPHG TNV OTTOIX VO HTTOPOUHE VO HETOTPEWPOUHE
0€ NAEKTPIKN EVEPYEIQ.

>V apxfi 0 PACIKGG TPETTOG TTAPAYWYNS NAEKTPIKAG EVEPYEIOG HTAV
QAUTOG TTOL BaoI{OTAV 0TI HETATPOTI XNMIKAS EVEPYEIOG O€ NAEKTPIKN (NAe-
KTPOXNHIKES TINYES). H peTaTpot TNG XNHIKAS EVEPYEIOG O NAEKTPIKNA ETTI-
TUYXOVOTOV e TN PoRBeia XNHIK®OV avTidopdoewyv. H Trapoywyr nAeKTPIKAS
EVEPYEIOG PE TN POPQr] AL TH dev ITAV TTOAD XTTOSOTIKI).

H emavéoTtaon £yive aré Tov Faraday o otroiog rpéo@epe oTnv avOpw-
TOTNTA TN SLVATOTNTA TTAPAYWYHS APOOVNG KOl OXETIKG PTNVHG NAEKTPIKIG
evépyelog. Ao Tnv dmroyn auTh Ta meipdpoTa Tou Faraday dev €xouv pévo
TEPAOTIA £MOTNPOVIKA a&ia, 0AAG onpaToboToOV TNV QLY TNG TEXVOAOYIKNAS
ETTOXIS POS Kal a@poryiCouv Pabiég aAayég o TTOANOUG TOPEIG TNG OvVOPWTTI-
vNng dpaoTnpISTNTOS.

AG TTAPOVHE TA TPGYHATA A6 TNV ApXl] OKOAOUBWVTAG, KATE KATTOIO
TpOTO, TIS OKEWYEIG Tou Faraday. Oa XpeIxoTOUHE PHOVO £va OWANVOEIDES, Eva
pévipo poyvATh Kot évar YOAPovOpeTpo pe Ty évdeién O (pundév) otn péon tng
KAHOKOG.

2Tnv eikéva (2.1) aivetal éva TMvio Ta GKPOL TOU OTTOIOL €XOLUV OULV-
OeBel pe TOoug OKPOOEKTEG TOL YOoABavopéTpou. ‘OTav 0 payvhATNG Eival
akivnTog oe omoiadnmoTe B€on, n €vdeién Touv yoABavopéTpou eivar 0.

MAnoi1Glovpe TO HOYVIATN TTPOG TO OWANVOEISES, EI0GYOVTOG Eva PHEPOG
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TOU OTO E0WTEPIKO TOUL.

MoapaTtnpolpe 6Ti, KATE TN SIAPKEIA TG KIVIIONG, TO OPYOVO TTOPEXE
evoeieig pn pndevikég. TovTo onpaivel 0TI A6 TO YOABAVOPETPO TrEPVE
NAEKTPIKG PEVHOL.

AKIVNTOTTOIO0PE TOV POYVATN O€ K&Tolax B€on, péoa i €§w ammé To ow-
Anvoeldég. AlammoTwvoupe 0TI N fEAGVa TOL OPYGVOU ETTIOTPEPEI OTNV
£voeifn 0. TovTo onuaivel 611 aé TO

Opyavo dev Tepvael NAEKTPIKG pev-

po.

ATTOHOKPUOVOUPE TO MOYVATN OTT6
To owANVoeIdES. MapaTnpolpe 6T,
oTn SIGPKEI TNG ATTOPAKPLVOTNG, TO
Opyavo TopEXel TAAI evdeifelg pn
pndevikés. TovTO Onpaivelr 611 oTré
TO YOABaVOHETPO TTEPVE NAEKTPIKG
pevpO.

EmravodapBévoupe Tig Siadikaoieg 1

Kol 3, E0TIGCOVTAS TNV TTPOCOXH HOG

oTnV KaTebOLVON TIPOG TNV OTTOIX

eKTPETETON 1 BEAvar o€ KGOE TrePI-

mTwon. MNMaparnpobpe 6T, av TNV Eikéva 2.1

TepimTwon 1 n PeAdva exTpémetan  [lapoaywyrj nAektpikos pevparog

TPOS TN pict Tepiox) TNG KAipakoag, — HE T OXETIKI KIVjOT) VoG LAYVITI)
< ‘ ‘ Ko VGG Trnviou 1Tou amroTeAel pé-

T.X. apIoTeEPd aTmd TO UNdév, oTnv )

B B . POG TOL KUKAWUATOG

GAAN TTEPITITWON EKTPETTETAI TTPOG

TNV GAAN mrepioxn TNG KAlHakag, de€i& amd To pndév. To ovpTTépaoa

€iVal OTI 01 (POPEG TWV PEVUATWV OTIG HVO TTEPITTITOOEIG VA AVTIDETES.

Kivolpe To payviiTn ToAIVEpOopIK& HEOT 0TO OwANVOEISES. MapaTnpolpe
OTI 1 BEAGVA KIVEITOI CUVEXDG AVEPETT OTIG BVO TTEPIOYEG APIOTEPG KOl
6e€16 a6 TO pPNdEV.

Eivan qpavepd 0TI KaTopBWoape vor TTapdyoupe NAEKTPIKG pEVHQ, TO OTTOI0
PETOPEPEl NAEKTPIKY evépyela. To epATNPA iVaI: TG PETATPOTIH TTOING
eVEPYEIOG TTPOEKLE N NAEKTPIKT]; H amrévTnon eivar orAr|, av OKEQTOVHE 6T
O0TO KUKAWHO efYOpE peOHO HOVO KATG TN SIGPKEIX TNG KivONG TOL PayvATH.
H kivnon Spwg Tou payviTn onpaivel avtaAAayr pnxavikig evépyeias. Tn pn-
XOVIKH EVEPYEIX TN SATTAVACOHE EPEIG O OTTOI0I KIVOUOOHE TOV POyVATH. AUTH
N EVEPYEIO HETATPATINKE O€ NAEKTPIKA.
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To @aIvépevo oL PEAETEHE OVOHALETOI NAEKTPOPAYVITIKH EMAYWYN.
MTropobpe va TTolpe 6TI OTO PAIVOUEVO TNG NAEKTPOPOYVNTIKNAG ETTO-
YoYNAS ival SUVATOV VO €XOUHE HETATPOTIH HNXOVIKAG EVEPYEINSG O€ nAe-
KTPIK.

() B
Eikéva 2.2
a. O poyvritng eival akivnTog o€ KATTOIO ATTOOTAON AT TO OGKAGVNTO KUKAWO. Agv
KATOYPAQETAI KUKAOQOPIO pEGLATOG.
B. O payvitng mAnoidder mpog To akAdvnTo mAaioio. To YOABAVOUETPO KATAYpAQE!
KUKAOQopia peBLATOG.

OupnBeiTe TN pop@Pr] TOL poryVNTIKOL eSOV £VEG PGVIHOUL HayvATH, 6TTWG
TTOPOOTOTIKG €IKOVICETOI PE TN POABEIG TWV SUVOHIKWV YPOHH®Y. AgiTe TNV
EIKOVO (2.2). XTO OTIYHIGTUTIO O SIXTTIOTOVOUHE 6T KATT0I0G apIBpGS Suvar-
HIKOV YPOHH®MV TTEPVAEEI ATT6 TO OWANVOEISES. ETO OTIYHIGTUTIO B, 6TTOL O
HoyvATNG £Xel TTANOIGOEI OTO OWANVOEIGES, O APIOPES TWV SUVOHIKWDV YPOH-
HQV eivar peyoAbTEPOG. AUTO ONUAivel 6T KOTG Tr SIGPKEI TNG TTPOCEYYIONS
TOU HOYVATN TTPOG TO OWANVOEISESG, HETABGAAETOI KO O apIOPSES Twv duvarpi-
KOV YPOHH®V TToL SIEpXovTal aTré auTl. O XpeIaoToUHE £va VEO HEYeBog
TO OTTOI0 VO TTAPEXEN HIX TTOOOTIKA €KPPAOT YIX TOV OPIOUS TWV SUVOHIKWDV
YPOHH®V TTOU TrEPVOUV pEoa omré piot eTritredn emigpaveia. To péyebog avTd
ovop&LeTan payvnTikij porj @.

Na TTapaTnprioeTe 6T, €&V TOLTOXPOVWS HE TNV Kivnon TOL POyVATR, HE-
TOKIVOUOOHE KOI TO OWANVOEIGES e TETOIO TPOTTO, WOTE N OXETIKI) TOUG B€0N
va TTopopével ageTGPANT, 6e Ba efYape KUKAOQOPIa PEVHATOG OTO OWAN-
voelbég, 8161 6 Ba GAAale 0 aPIBPGS TWV SUVOHIKWY YPOHH®WY 01 OTTOIEG TO
dlatrepvouv.

OewpoUVpe eTriTredn emipdveia pe ePPadov A, n otroia BpiokeTan og opo-
YeVES eSio B. Ag LTTOBETOLNE GTI N EMIPAVEIR TEPVETON TIAGYIX OTT6 TIG SU-
VOHIKEG YPOHPESG KOl 0G OVOPGOOUME @ TN YWVIO TTOU OXNHOTICETOI 16 TNV
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KGOETN OTNV ETIPAVEIR Kal TO SiGvuopa B (eik. 2.3). H KGOeTn AapBaveTal g
Siavuopa pe avBaipeTn BETIKY POPAEL.

H poryvnTikr| porj p€oa amré Tnv em@aveia A eivar To BabpwTé péyebog O
TO 0TT0i0 OpideTON OIS TN OXEON:

® = ABouve (11)

Na mapatnprioeTe 0TI

EGv @ = 0, om6Te T0 B eivan KGBeTo A ’//(4/ 7‘/
oTnV EM@PAVEIR, ovvep = T Ko N pon /‘
(0)

€Xel TN PEYIOTN TIPA TG, N oTrola &i-
voi ®_ = BA

EGv @ = 90°, ométe TOo B eivan
TApGAANAO TTPOG TNV ETIPAVEIQ,
ovve = 0 ko n pon €xer Tnv TipA 0.

Eixéva 2.3

H povada TG poryvnTikig poris TPOKY-  H emgdveia Téuvetar amé évav opiuc
TTel amré TN oxéon (11) ka1 0To OVOTN-  SVVAUIKWV YPOUUWY.
pa Sl ovopdietan 1 weber (1 Wh).
‘ETO1: 1Wb = 1Tm?

Eivan avepd 61 n Kivon Tou payviTn TTPOS KOl OTT6 TO OWANVOEISES pe-
TaB&AAel TN payvnTIKA por| N oTroiat TePVa aTré auTo.

AT6 Tn oxéon (11) @aiveTal 611 n payvnTikr pory ® eivar duvaTév va peTa-
BaMeTan pe €vav amré Toug akGAoVBOUG TPOTTOUG:

Me peTapoAr] Tou epfadol A Tng emigpaveiog

Me peTapoAr Touv yétTpou B Tou poryvnTikoO Tediov

Me peTafoAr] Tng ywviag ¢, n omoia oxnpaTiCeTal amd TNV KEGOeTN OTNV
ETIPGVEICt KOl TO POyvnTIKG Tredio B.

SKEDTEITE

MTTopEiTe VO QITIOAOYOETE TO YIOTI SATTAVALIE LNXQVIKY] EVEPYEIR, OTAV LIE-
TOKIVOUUE TO UQYVIITI) OE OX€0n HE TO OWANVOEIGES; H ueTapopd evépyeiag
Qo Evav TapdyovTa o€ Evav GAAo yiveTal p€ow Tou EPyou KATToIaG SUVA-
uns. lNpootmrabriote va mpoobdiopioete auTrj Tn) dvaun.
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Ag eTTaVEABOUPE OTO APXIKO TTEIPOPA KO O TO EKTEAETOVPE pE Eva Oia-
POPETIKO TPOTTO. TOTTOBETOUHE TO £€val GKPO TOU HOYVATI KOVT& OTO €val
GKkpo TOL TWANVOEIdOUS Kal To diatnpolpe akivnTo. To YOABavOpETPO
defxver 0. QBoVPe TO HOYVATN TTOAD GpYG OTO E0MTEPIKG TOL CGWANVO-
€1600G, pEXPI Eva TTPOKABOPICPEVO ONUEID KOI KATAYPAPOUHE TNV €VOEl-
&n Tov yoABoavopéTpou. EmavodapfBévovpe Tn diodikaoia, oAA& Topa
wOOoVUE TO PHOYVATN PEXP!I TO (810 TTPOKOBOPIOPEVO GNpEID TTIO YPRYOPQ:.
H évbeién Tnv omroia kKaTaypdpel TOPa TO OpYaivo eival peyaAvTepn. EGv
emavoAapBavovpe TNy idior S100IKACTO WODVTAG TOV payviTn PHEXP! TO
i610 TTPOKABOPICPEVO ONUEID OE XPOVIKG SIGOTHPATA TTOV YIVOVTOI CUVE-
X®S HIKPOTEPQ, TTAPATNPOVHE GTI, AVTIOTOIXWS, 01 eVOEIEEIG TOL OpYy&voL
OLVEXWDG ALEAVOVTAI.

O1 evdeitelg TIGg 0TTOleg KATOYPEPEI TO GPYaVO deV EAPTWOVTAI ATTOKAEIOTI-
K& 16 TN HETAPOAN TNG OUVOAIKIG HOYVNTIKAG PONS, APoU O€ OAEG TIG TIEPI-
TTOOoEIG gival idia. ESapTdvTal amé Tig peTaBOAEG TNG porig o CLUVELAOHG pe
TO XPOVIKO SIGOTNPA HETG OTO OTTOIO TTPAYHATOTIOIOUVTOI KOI, HEAIOTQ, OI £V-
Oeiteig eival T6o0 peyadlTEPEG 600 HIKPATEPO EIVAI TO XPOVIKG SIGOTNHO HEOOK
OTO OTTOI0 YIVETOI PIG OUYKEKPIPEVN HETAPOA AD Tng payvnTIKAS pors. AUTE
Ba Trel 0TI UTTEICEPYETOI X1 N PETABOAR AD Tng porig oAAG To TnAiKo i—?

TO 0TT0i0 OVOpGLeTal pLOPGS peTafoAns TG payvnTIKS POKS fj, aTTAG, "Ta-
xoTnTa perafolis TnG payvnrikigg pons." ‘Ooo HIKPOTEPO £ivail TO XPOVIKO
didoTnua péoa 01O OTTOI0 YivETal HI OpIopévn HETABOAR TG pors, Téo0 n
TaXOTNTA peTAPOAS TG pong eivan peyohdTepn. O TTPOCEKTIKOSG KOl OKPIPAS
TEIPAHATIONES pavepdvel 6TI 1 £vOeIn Tou opydvou eival avaAoyn pe Tnv
ToXOTNTA HETAPOANG TNG HOYVNTIKAS PONAS.

Oa pmropovoape pe Tn PoriBeix Tou YoABavopETpou, To 0TToi0 eival Gpyai-
VO OV PETPG a0OeVH PEVHATA, VO SIXTTIOTMOOVHE OTI TO PEVPA TTOL dloP-
péel To KOKAWMO eival avGAOYo pe TNV TaxOTNTA HETAPBOARS TNG HOYVNTIKAS
pons.

IvowpiCete, 6N, a6 TOV TTPOTO KUKAO OTTOLOWY 0OG OTI I AUTIX KUKAO-
popiag PEVPATOG O £Va KUKAWHO eival KATTOIX NAeKTpeyepTIKY) SUuvaun (HEA)
n omoia dSnpiovpyeital oTo KOKAWHO. ‘ETOl, €dv ouvbéoovpe Toug TTEAOLS
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HIOG NAEKTPIKAG TTNYAS HE £vav avTIOTATN, N NAEKTPEYEPTIKA dUVaPN TNG M-
yis e€aopaliler Tn 6iodo pedpaTog péoa amd To KUKAWpA. K&Ti avéaAoyo
oupPaiver Kol ge TO KOKAWHG TOU OWANVOEISOUG KAl TOU OPYEVOL TToL €XEl
oLVOEDEl OTOr GKPa TOL OWANVOEIBOUG. To pedpa TTOL dIAPPEEl TO KOKAWHX
opei\eTOl 08 KATTOIX NAEKTPEYEPTIKY HOVOUN, 1) OTTOIC AVATITOOOETAI OTO OW-
Anvoeldég Ko 1) oTroiar ogpeideTal 0TN XPOVIKA HETOPOAR TNG poyvnTIKAS pOons
IOV TTEPVAEI AT AUTO. AUTH N NAEKTPEYEPTIKI SOV OVOPGLETOI EMAYWYI-
K1} nAekTpeyepTIK SUvapn | nAekTpeyepTIKN SOvVapn amé emaywyn.

H treipopatiki peAETN Twv TapoyGvTwy ol otroiol kaBopiCovv Tnv eTra-
ywyiki] HEA odnyei otn diar0TTmwon Tou vépouv Tou Faraday, oOpgwva pe Tov
oTroio:

NOMOZX THX HAEKTPOMAINHTIKHZX EMNMATQrHx
H HEA atrd emaywyr eivai:

® avGAoyn HE TOV OPIBUG TWV OTTEIPGYV TOU CWANVOEISOUS.

® AvGAoyn pe TNV ToXOTNTA HETAPBOANS TNG HAYVNTIKAS PONS.
Me pobnpaTikf ypagn o1 600 S1ammoTdoElg ekppalovTal atré Tn
oxéon:
AD

emay = _Tt N N6P°§ ™me SHGY(BYIig (1 2)

E
To apvnTik6é Tpéonuo (-) elodyeTal AGyw Tou Kavova Tou Lenz,

TOV OTTOI0 B0t HEAET|OOVHE OTN OUVEXEIQ.

Q [TAPAAEITMA 4

“Eva owAnvoeidég e N = 10° omreipeg Bpioketar €§w arrd opoyeveg uayvn-
TIKO 11€6i0 pe B = 0,2 T. Ta dkpa Tou 0wAnvoeiboug ouvdEovTal e avTIOTA-
N avtiotaons R = 20Q. To eufadov k&b otreipag Tou eivar A = 4cm?’. O
adovag Tov owAnvoeidoug eivar TaPGAANAoG TPog To uayvnTIKG Tedio. Ei-
OGyOUUE TO OWANVOEISEG OTO UAYVNTIKO TTEdI0, OTE 0 A§oVAG TOUL Va eivai
ouveXWS TAPGAANAOG TTPOG AUTO. To XPOVIKG SIGOTNLO ATTO TI) OTIYMI TTOUL
apxiCer n eicobog pExpr va oAokAnpwOer eivar At = 0,2s. Nax vtroAoyioeTe:

a. Tv Tiuf ™G péong HEA mouv avarrtéooeTar 0To 0wAnNvoeIdEg.
B. T péon Tiur TOU PEOUATOG TTOL B TTEPAOE! ATTO TO OWANVOEIGEG.

Y. Av BydAoupe To owAnvoeldég amo 1o edio pe Ty idia SiadIKaoiax Ko oTo
1610 xpovik6 SidoTnua, T1 6o aAAG&Eer;
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Adon

a. H HEA a6 emaywyrj 6a &) N
UTTOAOYIOTE OTTG TN OX€0oN:
AD

E=-——N
At ()

‘Exovpe: A® = O _,-O =

TEA. T apy.

BA -0 = BA. H (o) ypageTau:

AN
At
0,2x4x107"
Me avtikardoraon éyoupe: E= —% x107° =-0,4V

To uétpo G emraywyikriG HEA eivar E = 0,4V.

0,4 =20mA

E
B. To pedua 6a eivar | = R

Y. XV mepirTwon autr, n avrikardotaon Ba 6woer E = +0,4V. Tovto
onuaiver ot O aAAGEer 1 Popa TOL PEVUATOG.

APASTHPIOTHTA 4

Kataokevdote €va pIKpO Trnvio oo
HOVWHEVO XGAKIVO OUpUO LIE TTEPITTOV
10 ormreipeg. EvdboTe Tar eAeGOepa GKpax
ToU e éva Aoumdki. [MAnoidoTe 10 1TN-
VIO amoTOUA AVANESH OTOUG TTGAOUG
€VOG 10YVPOU poyvATn. TI TAPATNPEITE;
Aiatnpriote T0 AQUTTAKI oKkivnTo HEOT
oto medio yia Afya Sevtepdemta. Ti
TTOPATNPEITE; ATTOLOKPUVETE TO AQUTTG-
KI QTTOTOUQ QTT6 TO HayvnTIKO 1redio. Ti
TTOPATNPEITE;
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To aivépevo Tng avamTuéng HEA amré emaywyn mopaTnpeital KOs @opd
IOV N HXYVNTIKN POr, 1 oTroia TePvAel PEOX OO €var KOKAWHO, HETABGANE-
Tal. H peTafolr auTr] ptropel va paypaToTroinoel pe moAAoUg TpOTTous. O
e€eTGOOLPE AUTOV TTOL OONYEl OTO PAIVOPEVO TNG OHOIPAIOG ETTAYWYHS.

TNV €Ik6va (2.4) To rnvio I, ko 5
I, €xovv TOTOBETNOE( pe TETOIO
TPOTIO WOTE 01 GEOVEG TOUG VO
ovptimTouv. T GKPa TOL TIN-
viou T, €xouv oLVOEBEl pe Toug
TTOAOVG NAEKTPIKAG TINYAS HE TNV
TapepPoAn avTioTdTn peTaPAn- 1
TAS avTiIOTOONG KOl avoryToU
d1oKkoTTN. Tar Gkpa TOL TrMVioL
I, £xouv oLVOEBET pe apTrEPOpE-
TpPO. M, r,
Eikéva 2.4
Brjpa 1. KAeivoupe To S1oK6TITN
6 kAl TALTEXPOVA TTAPATNPOVHE TO APTTEPOPETPO OTO KUKAWHO TOL TINVi-
ou I,. AlTTIOTWVOLPE 6TI TO BpYyavo KaTaypdipel €vdeiln. TooTo onpaivel
611 oTO GKpa Tov Trviov I, avaTrTOxBnKe eorywyik) HEA. Etreidr éxovpe
KAEIOTO KOKAWHQ, TTEPOOE PEVPA TO OTIOI0 KATAYPGIPNKE GG TO APTTEPO-
HETPO.

Bripa 2. MeTé TO KAgioIgO TOL SIOKOTITN N évdelén Tov opydivou pndevide-
Tal. METOKIVOUHE TO SPOER TNG PUBHIOTIKIG OVTIOTOIONS KOI TTHPATNPOU-
pE OT1, 0T SIGPKEIX TNG HETOKIVNONG, TO QUTTEPOPETPO KATAYPGPEI EVOEI-
&n. H petakivnon Tou dpopéa oTn pUBHIOTIKA AVTIGTOOT TOL KUKADOHATOS
I, é€xe1 wg amoTéAeopa T HETABOAN TOL PEUHATOG O’ AUTO TO KUKAWHO.
EmravoAapBévoupe PEPIKES POPES TO TTEIPAPD, TIPOKOADMVTAG TNV {010 pe-
TOKIVNON TOL SpopEn € XPOVIKE SIGOTAHATA TO OTTOIC TIPOOOEVTIKG EACT-
TAOVOULpE. Oa TTAPATNPHOOVHE GTI N €vOEIEN TOL OPYAVOL CLVEXWDS ALER-
VETO.
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Eppnveia

Brijpa 1. Me 1o KAgioigo Tou SiokdTrTn To TIMVio MM, SiappéeTal amé pevpa.
3TO XWPO ONUIOVPYEITAI POYVNTIKG TTEdI0 KO KATTOIEG OO TIG SUVOAHIKES
YPOHPES Tou Si€pxovTal Kai atré To Trvio I,. AUT6 onpaivel 6Ti N poyvnTIKA
porj aTo Trmvio I1,, n otroiot TPV a6 TO KAEIOIHO TOL SIOKGTITN ATAV PNdEV
£xel Twpa kamroia TipA. H peTtaBoAn Tng porg eméyer oto mmvio I, HEA, n
oTroia SnpIoLPYET PEVHPA TO OTTOI0 KATAYPGAEPETAI ATTO TO APTTEPOPETPO.
[pooé&Te: H évSeién Tou autrepouérpou oto mrnvio I, Si0pkel yiot TOAG pIKpo
XPOVIKG SIGOTNUA UETG TO KAEIOILO TOV SIQKOTITN. ATTO Tr) OTIYUI} TTOU TO PEU-
pa oto mmvio 1, otabepotroinbei, To auTepdueTPo oTo Tvio I1, 6a Seixver
HNoév.
Bripa 2. XT0 Xpoviké SIGoTNHG TNG PETAKIVIONG TOL SpOopéa TNG PUBHIOTIKAG
avTioTaong oTo Tmvio I, To pedpa oL To diappéel peTaBEAAeTON.
ATroTéNeopa AUTOL ivan vor pETOBGAAETAI KO TO PoryvnTIKG Tredio B oe kGOe
onpeio Tou xwpov. TovTo onpaivel 6TI N HOyvNTIKA PO 1 OTTOI0 TTEPVAEI AT
To Trvio N, peTapaAieton. H petafoardpevn por emdyel oto mrmvio I, HEA, n
oTroiax SnpIoLPYET PEVPA TO OTTOI0 KATAYPGPETAI AITTG TO APTTEPOPETPO.
lpooéére: To aumepdueTpo oto tnvio 1, Ba karaypdper €véeiln, Hovo yia
000 XPOVIKG S1GOoTNUA SIOPKE 1) Kivrion Tov 6pPOUEa OTN PUBUICTIKI] AVTIOTAON
Tou Tnviov ..

MeT& a6 avTé TO TrElpapa PTTOPOUHE VO TTEPIYPAPOUVHE GUVOTITIKG TO
PaIVOPEVO TNG apoIfaiag eTTaywYHS ws eEAG:

H apoifaia emoywyn €ival To QOIVOPEVO TNG EUPAVIONG ETTOYWYIKIS
HEA og éva KOKAWHO AGY® TwV PHETABOADY TOL PEOHATOG OE YEITO-
VIKG KOKAWpO.

MMpooé&te: Na va ekGNAWOET TO PAIVOUEVO TNG AUOIBAIOG ETTAYWYNG, TTPETTE!
avapeoa ota §U0 KUKAWHATA va uTTGp)El HayvnTIK] o0Geu&n. TouTo emiTuy-
XGVETQ, €GV UEPOG TNG UAYVNTIKIG PONG TTOL OPEIAETAI OTO PEVUA TOU EVOG
mnviov SIEPYETAI KOl &TTG TO GAAO TTnvio. XTnv TTePTTWOon Tov 0ASKANPN N
HAyvNTIKI} porj N OTToix OQEIAETAI OTO PEVLA TOV EVOG TINVIOL SIEPXETOI KO
a1ré 10 GAAO, opiAoUue yia Afjpn 06Gevdn.

To emépevo Pripa eival vor SIGTUTTWOOOUVPE TO VOHO YIOK TO (POIVOPEVO TNG
apoifaiag emaywyrs, 6nAadn Tn pobnuaTiki oxéon n otmoia TPoadiopidel
TOUG TTAPAYOVTEG OTTO TOUG OTroiovg e§apTaTan N TiPAR TNG HEA oré apoifaia
ETTOYWYH.

“Evoig eDKOAOG TPOTTOG £ivail VO HETOKIVOUHE TO SPOHED, MOTE VO KOAOTITEN
TGV 0T PUBHIOTIKA AVTIOTOON TNV BIX ATTGOTAON 0€ CUVEX®SG HEIOVHEVO
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XPOVIK& SlaoTAHOTA. Oa TTOPATNPROOVHE 6TI 600 HIKPOTEPO EIVAI TO XPOVIKG
SiIGoTnpa 0TO OToI0 KOAVTITETAI N idIa ATTOOTOOT, TOOO TTEPICTOTEPO EiVal
TO pebpa To omroio diappéer To Trnvio I, Tpdypa Tov onuaiver 611 n HEA n
otroiar avamTvooeTal oto Tmvio MM, Ba eival peyoAbTepn. ‘OTAV GHWS HEIWD-
VETOI TO XPOVIKG SIGOTNPG OTO OTTOI0 KOAUTITETOI HIG OTOOEPH) ATTOOTAOT
Tévw oTn PLUBHIOTIKY avTioTaon, avédveTal o pLOUGS HETOPOARG TOL pev-
poTOg 0TO TMVio T,. Mg TTPOCEKTIKI| TIEIPOUATIKY HEAETN, PTTOPOUHE VO i
moTwoovpe 611 N HEA amé emaywyn E,, n ommoia avamrTOOCETOI OTO TIMVIO
I, efvon avéAoyn pe 1o puBUS peTaBoAg Tou peduatog Al / At oTo Trnvio I1,.

NOMOX AMOIBAIAX EMATQIHx

H HEA amé emaywyr, n omoix avamTO00ETal 0TO £va amrd 600 Trnviar T
OTTOIxX TTAPOLOIGLOLY PaYVNTIKT GVCELEN, Eival av&Aoyn TOL PLUBPOL PETO-
BoAris Tov pevpaTOg 0TO GAAO TrMVIO.

Al
E==M="0 (13)

O ovvredeotis M ovopdletan ouvtedeoTis apoifaiag emaywyns n
amAdg apoifaia emaywyn Tov S00 Tvimv Kol eExpTaTal ATTo:
TO YEWHETPIKG OTOIXEIX Twv V0 Tviev (PKog, SIGUETPO)
TN @UOoN ToL LAIKOU OTO EGWTEPIKSG TOUG.
TN OXETIKA TOUG B€ar).
To apvnTIKG Tpéonpo (-) el06GyeTal Adyw Tou Kavova Tou Lenz.
H povéda g apoifaiog emoywynis oto Sl eival, 6Trwg gaiveTar amé T
\%
oxéon (8), ion pe: 1% kol ovop&letar Thenry (TH) mpog Tipry Tou Apepi-

KavoU uoikol Henry (Xévpn) TH = 1%

APASTHPIOTHTA 6

KataokevdoTte Ta 600 TTnvial TToL PAivovTal OTNV ATTEVAVTI EIKOVA KAl TPO-
(POBOTNOTE TO Eval e OLVEXEG OTAOEPG PeUUA. T GKPa ToU GEUTEPOL TINVI-
0L VO T& CUVOEOETE HE TOUG OKPOSEKTES YOABAvVOUETPOU, TO oTToio el TO
UN6Ev ot péon NG KAUAKAG.

1. KoatrjoTe To TMvio 1 akivnto koI TAnoIGoTE TPOG AUTO TO TINVio 2. Ti
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TOPOATNPEITE OXETIKA UE TNV Evoeién
TOU 0PYGVOU; AITIOAOYOETE.

2. Kpatrjote 10 TVio 1 OKivnTO KOU
QTTOUOKPUVETE TO TTNVio 2. Ti TTOPO-
TNPEITE OYETIKA UE TNV €véerln Tou
opydvou; AiTioAoyrjoTe.

3. EmavoAdBete Ta 1 kar 2, KpoTw)-
vTOG akivnTo TO TINVio 2. Aitiodoyn-
OTE TIG TTAPATNPIOEIG OOG.

4. Kivijote kai Ta 6060 mnvia hote va mAnoidlouv. Ti TapatnpeEite; Aitiodo-
yrjote. Kivijote ki o 600 Trnvial )OTE VO ATTOUOKPUVOVTAL. Ti TTaXpATn-
peiTe; AiTioAoyrioTe.

5. Z1p€YTte TO TTNVIO 2 KATA 90° WG TPOG TN SIGUETPO AA’. Ti TTAPATNPEITE;
AiTioAoyroTe.

6. ZTPEYTE TO TNVIO 2 YOpW Ot TN SIGuETPO AA’, (DOTE TO EMTEGS TOL
va Yivel KGOETO OTO eTTiTedo TOL TMVIOL T KAl 0TI CUVEXEIA TTANCIAOTE
10 TIMVIio 2 oTo TNVIo 1, YWpIG va aAAaeTe Tov TpooavaToAiouo Tou. Ti
TOPATNPEITE; AITIOAOYEIOTE.

7. KivijoTe Ta TTnvia TpoG Tar OPIOTEPA UE TNV 810 TAYUTNTA, WDOTE 1) OXETIKI)
TOUG B€0n) va unv petafdAretar. Ti TapaTnpeite; AITIOAOYOTE.

\%
z pa 2. z A2
ITnv eIKéva (2.5) @aiveTal £va KOKAWHO HE @

TO OTTO{0 PTTOPOUVHE VO HEAETACOUHE Hiot GAAN
ekdAWON TOL PAIVOPEVOL TNG NAEKTPOMO-
YVNTIKAS eTorywyrs. Ta GKpa TOU OWANVOEL-
600g €xouv ouvdeBel pe Toug TTGAOLS TIMYAS U U U U U
ouvexoUG T&ONG. XTo KUKAwHa TrapepaAio- N

VTl O OEIPpG PIMOUTTEPOPETPO A, pUBUIOTI- 5

ki avrioToon R kai S1oké1TTNG 6.
Map&AAnAa Tpog TO OWANVOEIDEG EXEl
s s 10 ooy b e,
oLVOEDEl AapTITAPOS He pIKPR T&ON AgiToup- R, '
YioG. XTO0 KOKAWPO TOU AGUTITAPO TTOPEH- Ek6va 2.5

BAMeTon LINGPTTEPOUETPO A, KOl TO GKPO £, o6 KGKAWH Yo TV TTEl-
Tou APTITAPA ouVOEovTal pe BOATOPETPO PAUATIK HEAETN) TOL PAIVOUE-
HEYGANG avTioTOONS. VOU TNG QUTETTAYWYI]G.
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KAeivoupe To S10KOTITN Kol pUBUICOVPE TNV AVTIOTOOT), DOTE O AGPTITH-
pag HOAIG var pwTOP0oAel. O 016ep£€VIOG TTUPHVOG XPNOIHOTIOIEITAI, VIO VO
EMITUXOVPE I0XUPO POXYVNTIKG TTESI0 OTO EOWTEPIKG TOV KO, KATG OUVE-
meia, auénpévn poryvnTik por. ATTé To KOKAWHG SIEPXETAI PEVHX KOI TO
MIAIGUTTEPOHETPO KATAYPGPEI KATTOIO! TIHA.

AVOiyOUPE QTTOTOPO TO SIGKOTITN KAl TTAPATNPOVHE OTI O AQUTITHPOS
PWTOPOAE évTOova KaI, TARUTOXPOVO, TO HIANIUTTEPOHETPO OTO KUKAWUG
TOU OWANVOEISOUG Kol TO BOATOPETPO OTA GKPO TOU OIVOLV OTIYHIOIES
evdeiteig.

Eppnveia

‘Otav avoiape To SIGKGTITN SIOKSTINKE TO KUKAWHG TTOL TPOPOSOTOVTE TOV
AopTITAPO pE peUPQ, TO oTroio ATav LTTEVOLVO YIa TNV aoBevi] EwTOBOAIN
Tou. Mola fiTav, AoITTdy, n aITiax TTovV TTPOKGAETe TNV €vrovn PwToBoAia Tou
oTn ouvéxeia; Koi ammé mou TponRABe n NAEKTPIKA EVEPYEID TTOL TTPOKGAECE
QUTH TN PWTOPOoAID;

‘O00 0 dIoKOTITNG ATAV KAEIOTOG, OTTG TO KUKAWHO TTEPVOUCE NAEKTPIKO
PEVPA KOl OTO €0WTEPIKG TOL OWANVOEISOUS eie dnpiovpynBel poyvnTiKG
medio, To otoio Trapryaye poyvnTIkh porj. Me To Gvorypa Touv dIOKETITN TO
PEVHO OTO KUKAWHO UNdevioTnke o€ TOAD HIKPS XPOVIKG SIGOTNHG, HE OTO-
TEAEOPQ VO KATOPYNOEl TO payvnTIKG TTedio 0TO OWANVOEISEG Kal, KATG OvL-
VETTEIQ, VO INOeVIOTEl HEOO O PIKPS XPOVIKG SIGOTNHO 1 poryvnTIKA POr| TTOU
TeEPVOUoE o6 AUTO. To GvoIYHA, AOITTOV, TOU SIOKGTITI TIPOKGAETE ATTOTOpN
peTaBoAR (eAdTTwOoN) TNG poyvnTIKAS pons. H peTaBoAn Spwg tng poryvnTi-
KA por|§ o€ £va KOKAwpa eival n autior egpaviong emoywyikrig HEA oto k-
KAWHO. TO CUPTTEPAOPX OTTO TO TTEIPAPG POG eival, TP, ATAG: N HETABOAR
TNG HayVNTIKAS PO TOL CWANVOEISOUG dnpIoUPYNoE OTA GKPO TOL HEYGAN
emorywylky HEA. A6 Tov U110

4o
At

kaToAafaivoupe apéows 6T To péTpo Tng HEA mrpétrel va eivar peyGAo, SioT
TO XPOVIKG didoTnua At peTafoArig TnNg pong eivon oAU pikpd. H HEA auTh
TIPOKGAEDE TNV KUKAOQOPIa pEOHATOG OTO KUKAWHG TOU OwANvoeibols, To
oTT0i0 TrePIEXEl TO AQPTITHPO, PE OTTOTEAEOPO va pwToPoAfoel évTova. To
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aivépevo TTou e§eTGOOpE €ival €ISIKI TEPITITWON TOU PAIVOHUEVOL TNG NAe-
KTPOHOYVNTIKIS £TTAYwWYNS Kal ovopddeTal avtemaywyn. H HEA spgavioTn-
ke AGyw Tng peTafoAis Tng poyvnTikig poris. H peTafoAf Tng poryvnTikig
pong opeAeTar ot HeTOPOAR (UNOEVIOUS) TOL poryvnTIKOU TTEdIOL TOL GWAN-
voe1boug. H petafoAr] Tou payvnTikoO mediov Tou owAnvoeibolg opeileTa
oTn peTaPoAn (pndeviopd) Touv pebpaTtog |, To omoio Tepvoloe a6 AUTS.
Mtropobpe, Aoirév, va olpe:

To @aIVOPEVO TNG QIUTETTOYWYTS CLVIOTATOI OTNV EPPAVIOT ETTOYW-
yikrig HEA o€ éva KOKAwPQ, AGyw PETABOARG TOL PEVPOTOS TO OTTOI0
d1appéel auTS TO 1610 TO KOKAWUO.

MTropolpe va SIaTToTWOoOoVHE TTEIPAPATIKG, OGAAG KOl var xTrodei§oupie Be-
wpnTIK& 611 To péTpo TNG HEA omd avtemaywyr| e€aptéTan amd To pub-
HS peTafoAg Tou pebpOTOG, TO OTroi0 SloppPEel TO TMVIO KAl HEGAIOTO €ivail
avéAoyo pe 1o puBPS avTS. H diomioTwon auThi aToTeEAEl TO VOO YIa TO
(POAIVOPEVO TNG OIVTETTOYWYH|S, O OTTOI0G PTTOPET VO EKPPAOTEN PE TNV ETTOHEVN
oxéon;

g, =-L (14)
At
61ou L ouvTeAeoTng, N TIPA TOL OTToIoL E§APTATAN ATIE TA YEWHETPIKA OTOI-
Xela Tov CWANVOEISOUG Kal TN pUON TOL LAIKOV OTO E0WTEPIKG TOL. O CLVTE-
AeoThg L ovopGleTal GUVTEAEGTHG AUTEMAYWYHS ] OTTAWS AUTETAYWYH TOU
TIMViov Kai n TIPA Tou SiveTal o Tn oxéon:

A
L= FI"o?Nz (15)

61Tou:

M 1 OXETIKA SIOTTEPATOTNTA TOL LAIKOU

Ho © N (HOYVNTIKA) SIATTEPATATNTA TOL KEVOD
A : TO epPadv diaToprig Touv owAnNvoeIdbovg
£ :TO PKOG TOL OWANVOEISOUS.

N : 0 apIBu6s Twv OTTEIPWOV

H povéda Tng avTtemaywyig L eivai n idia pe T povéda g apoifaioag ema-
Yoys M, dnAadn 1o 1 henry (1 H = 1 Vs/A).
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NOMOZX AYTEINATQrHz

H HEA omd auTemoywyr, n OToict avamTOOOETAI 08 €va KOKAWHO €ival
avéAoyn Touv puBHOL HETABOARG TOL PEVPATOS, TO OTTOIO dlaPPEEl TO KU-
KAWUO.

=-L—
At

auTt

H avTtemraywyn L e§apTdaTal amé T YEWHETPIKG OTOIKEI TOL KUKADUATOS
Kol Tn pUon Tov YOPpW PECOU.

Y& 6AeG TIG TTPONYOUHEVES TTEPITITWOEIG, OTIG OTTOIEG EEETALOUE PAIVOPEVD
gppaGviong emaywylikis HEA og éva kOKAwpa ASyw peTaBoARg TnNg poryvnTi-
KAS PONS TOL KUKADPATOG, KATOAREQUE O€ évav TOTIO YI TNV TIHA TNG EHPO-
vilépevng HEA. X1o debTepo pérog TG 106TNTaG TOTTOBETOVOGHE "auBaipeTA"
TO QPVNTIKG TPOCNHO KOl AEYOHE HOVOTOVG OTI I TTAPOLGTX TOU OQEMETOI
oTOV Kavova Tou Lenz. ‘E@Taog, AoITrdy, N dpa va eEeTROOVHE TI GKPIP®S
onpaivel aUTEG 0 Kavovag Kal Trola eiva ) BabiTepn onpacia Tou.

O kavévag Tou Lenz pag emTpémel va poodiopifovpe eOKOAX Tn pop&
£VOG ETTOYWYIKOU PEOPOTOS f HIGG ETTOYWYIKAG TAONS (N Qopd TNG emTaywyi-
KIjG Tdong eivai n iSiax pe TN Qopa Tov PEVUOATOG TO OTTOI0 TTAPAYE! I} UTTOPES
va Tapaydyer auTrj n Taon). AG KAVOUHE TO ETTOPEVO TTEIPOHQL.

2TV eIkova (2.6) @aiveTan évag pafdopop@og payviTng Tou eival To-
TOBETNPEVOG ATTEVAVTI OTTO €vav KUKAIKG oywYd o6 apyidio, o o1roiog
KpEpeTal e T BoriOeiar evEG HOVWTIKOU VAHATOG 16 PETGE], amré KATTOIx
opiévTia opo@r]. O Bopelog TTOAOG TOL POXYVATH EIVOI ATTEVAVTI OTTG TOV
KUKAIKG orywY6 Kol € HIKPH amréoTaon amé auTtov, m.x. 2-3cm. Opovtidov-
HE ®OTE 0 GEOVAG TOL POYVATI VO Eival KEBETOG OTO eTTITTEGO TOL AyWYOL
KOl 1 TIPOEKTOON TOU VA TTEPVAEI TTEPITIOL ATTO TO KEVTPO TOU. APXIKG, O
poyvATng diatnpeiTal akivntog o’ auTi T 6€on. O peTaAAIkég dakTOAIOG
€iVal KOl AUTOG OKIVITOG KOl TO VPO eEGPTNONG €Val KATAKGPLPO.

KivoUpe omméTOpa TOV HOYVATN TTAvw 0T SiebBLVOT| TOV, WOTE VX TTAN-
o16el Tpog Tov SaKTOAIO pe TO Bépeio T6Ao Tov. MoapaTnpolpe 4TI 0
SAKTOAIOG KIVEITOI KOl QUTOG TTPOG TNV TTAEUP& TTPOG TNV OTTOI KIVEITOI
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0 HOYVITNG, TEVOVTOS VO ATTOHAKPUVOET aTT6 auTAV. MoiGel oav o poryvij-
NS va amwBel To SakTOAIO.

N N |
S N N S S S
(o) ()

Eikéva 2.6
a. H mpooéyyion Tou potyviTn TPokaAel agevog T 6iodo pebuATOG ATTo TOV SOKTU-

B.

Alo KQl APETEPOL TNV ATTOUAKPLVOT] TOU ATTO TOV LAYVITN).

H amoudkpuvon Tou payviTn mpokaAel agpevog T 6iodo pebuaTog Ao Tov da-
KTUAIO (QvTIBETNG POPEG TWPX) KAl APETEPOL TNV TPOCEYYION TOL GAKTUAIOL
TPOG TOV LayvrTn

AKIVNTOTTOIO0pPE TO OUOTNHO KOl PEPOVHE TO PAYVHTN KOl TO SAKTUAIO
oTnv apxikr] Toug Béon. Kivolpe améTopa To paXyvATn TGvw ot S1gv-
Buvor] Tou, WOTE VO ATTOPOKPUVETAI ATT6 TO SakTUAIO. MapaTnpolpe 6T
0 OKTUAIOG KIVEITOI KOl VTGS TIPOG TV TTAEVPE TTPOG TNV OTIOICK KIVEITOI
0 pOYVATNG, TEVOVTAG va Tov TAnaidoel. MoiGlel oav o poyviTnG Vo
€Akel TO HAKTOAIO.

AKIVNTOTTOIOUPE TO OUOTNHA KOl TO ETTAVO@EPOVHE OTNV CPXIKH TOU
B€on. Kivoope To payviTn mévw oTov GEova Tou, TTaAIVOPOUIKE YOpw
amé Tnv apxiki Tou B€on, woTe o0 Bépelog TéAog var TTANCIGEEl Kal Vo
QATTOPAKPUVETAI &TT6 TO SAKTUAIO. MapaTnpolpe 6Ti Kai 0 daKTUAIOG ap-
XiCel va kGvel TTaAIVOpOUIKN KIVNon aKOAOLBWVTOG TNV Kivnon Tou pa-
YA

Epunveia

H mpoo€yyion Tou poryviiTn TNV TPAOTN TEPITITWOTN AUEGRVEI TNV HOyVNTI-
Kk porj n otoia mepvdéel amd To SakTOAI0. AUTO onpaivel 6Ti 6To SAKTOAIO
emayeTal HEA. Eqpéoov o SakTOAIog atroTeAel KAEIOTS KOKAWHQ, Ba Siappé-
€T OTTO NAEKTPIKG peVpaL. Tvapiloupe atrd Tnv Topdypopo (1.4) 611 évag
KAEI0TEG KUKAIKGG SaKTOAIOG O OTT0i0G dIappEeTal OO NAEKTPIKG PEUHX
OULPTTEPIPEPETAI OTTWG VOGS HIKPOG paBOSHOPPOG HOYVITNG TTOL €XEI TOV
G€ové Tou KGBeTO 0TO EMiTTEdO TOL dOKTLAIOL, OTO KEVTPO TOL. Epdoov
0 poyvATng amwBel Tov SOKTOAIO, TTPETTEI O 1000VVAHOG HE TO SAKTUAIO
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HOYVATNG va eppavidel Bopelo TGAO OTnV TAELPE TTOL EiVOI OTPOHPEVN
TIPOG TO PayVHTN TTOL TANOIGLEL. AUTS Onpaivel 6Ti N KATEGOBLVOT TOL HO-
yvnTikoO ediov Touv dakTLAIOL E&M Ba gival TTPOG Ta APIOTEPS YIO TOV
QVOYVAOTN TTOL KOITAEN TTPOg TN oeAida. Mvwpifovtag Tnv kaTevBuvon
TOUL POyVNTIKOU Trediov To o1roio dnpiovpyel 0 SAKTUAIOG YTTOPOUE HE TOV
Kavéva Tou 6e€l00 XepIoD va TTPOadIOPIGOVHE TN POPG TOU ETTAYWYIKOU
peVpOTOG TO omroio Ba diappéel TO SAKTUAIO. AIGTTIOTWOVOLHE €TO1 OTI 1)
Popa& ToL pevbHATOG Bat eival APIOTEPBOTPOPN YIO TTAPATNPENTH O OTTOI0g
BAEtrer ammd To onueio O. To payvnTIKG Tedio TOv pOyVvhTI TTOU TTANOIG-
Ce1 €xe1 kaTevBuvon TPog Ta de€iG. H TTpooéyyion Tou payvijTn TPog TO
SakTOAIO avEGvel T poryvnTIKA por| n oTroia epvdel ad To dakTVAI0. H
QATTOpGKpLVON TOL dAKTLAIOL defxvel oav aUTES va "TTpooTTaBel" va arro-
UYel TN PETAPBOAR TNG POYVNTIKAS POI|S, N OTIOICK, 0TI OLYKEKPIPEVN TTEPI-
TTWON, eival avénon. TovTo ekdnA®veTal Kai Pe Tn dnpiovpyia pebHaTOG
0TO HAKTUAIO, TO OTT0I0 £XEI TETOIX POPS, WOTE VO TIOPAYEI HAYVNTIKO Tre-
6o pe kaTevBuvon avTiBeTn amé TNV KATEGOLVOT TOL HaYVNTIKOU eSOV
TOU HOYVATN TTOL TANCIGLEL. Oa avoyvwpioeTe, (0w, OTI N CUPTTEPIPOPE
ToL SaKTLAIOL TraPovLOIG(el Evay "adPAVEIaKS" XOPOKTAPO: HE TNV ATTOHA-
KPUVOT] TOL avTITIBeTOI 0T PETAPOAT TNG POIS , ) OTTOIX, 0TI OUYKEKPIYE-
v TEPITTTWOT, eivon avénon.

AlamioTwon: To eTaywyiké pedpa £xel TETOIA POPE, WOTE va dnpiovpyel
poyvnTIKG Tredio, To 01roio avTITIBETON 0TV aVENON TNS HOYVNTIKAS PONS
N OTroial TO TIPOKGAEDE.

H amopdkpuvon Tou HayviTn 0T Se0TEPN TEPITTTOOT EAXTTAVEI TN HOK-
YVNTIKI porj, N oTroia Tepvael amd To SAKTUAI0. AUTG Onpaivel 0TI OTO
SakTOAIo eméyeTar HEA. Eqpéoov o S0KTOAIOG atroTeAel KAEIOTO KOKAWHO
Ba SiappéeTan aTrd NAEKTPIKG peVpA. ‘OTTWG KOl TIPIV, 0 KAEIOTOG KUKAIKGG
bakTOAI0G 0 0TT0i0g diappéeTan aTré NAEKTPIKG peOPA pTropel va Bewpn)-
Bl oav pIKpSs paBdSpopog payviTng Tou €xel Tov Gové Tou KGBeTO
oTo emimedo ToL SAKTUAIOL, OTO KEVTPO TOL. EPSooV 0 payvATng €AKel
TO SaKTOAIO, TTPETTEl O 1006VVAHOG He TO SAKTOAIO HOYVITNG VO EHPAVICel
VOTIO TTOAO OTNV TIAEUPE TTOL £IVOIl OTPAPUEVN TTPOG TO HOYVITI TTOU OITTO-
HOKpOVETOI. AUTG onpaivel 6T n KAaTeVOLVOT TOU HoYVNTIKOU TTESIOL TOU
SakTuAOL Eaam Ba eival TTPOG Ta APIOTEPR YIO TOV OVOYVWDOTH TTOV KOITAEI
pog TN oeAida. TvapiovTag TNy KaTeBOLVOT TOL HaYVNTIKOL TTEdioL TOUL
SakTUAIOL pTTOPOUE, pE TOV KavOva Tou de€lol Xepiol, va TTPoadIopicou-
HE TN POPG TOUL ETTOYWYIKOV PEVPATOS , TO 0TToi0 B diappéel To SakTOAIO.
AIaTIOTOVOLHE €TO1 6TI N POPE TOL ETTOYWYIKOV peUHOTOG B eivan He&16-
OTPOPN YI& TTAPATNPNTH 0 0Tr0i0g BAETEl 16 TO onpeio O.
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To poyvnTIKG TedI0 TOU POYVHTN TTOL OITTOPOKPUVETOI €XEI KATEDOLVON
mpog Ta de€id. H atmopdikpuvorn Touv HayviTh a6 To SAKTUAIO EAXTTWMVEL Ti)
poryvnTikr porj n otroia repvael ord 1o dokToA0. H €AEn Tou dakTuAiov arré
TO pOyvATH Seiyvel oav auTog va "TTpooTradel” va atrogUyel Th HETAPOAR TNG
HOYVNTIKAS POIS, N OTroia, OTN OULYKEKPIPEVN TTEPITITWOTN, €ival EAGTTWON).
ToUTO ekdNAGVETOI KOl pE TN dnpIovpyia pebHATOG 0TO SAKTUAIO, TO OTrOi0
£xel TETOIO POPJ, DOTE VO TTAPGYEl HOYVNTIKG Tredio pe kaTevBuvon dIx pe
TNV KaTeHOULVON TOL POYVNTIKOU TrEdIOL TOL HAYVATN TTOU ATTOHOKPUVETOL.
Ko €6, n ouptrepipop& Tou doKTUAIOL TTaPOLOIGLEl Evav "adPAVEITKS XO-
POKTAPA": Pe TNV TTPOCEYYIOH TOU TTPOG TO POYVATN avTITIBETON OTn peTaBO-
Af] TNG PON|S, N OTTOIC, OTI GUYKEKPIYEVN TTEPITITWOTN, EiVAI EAGTTWON.

AlamioTwon: To eTaywyiké peOpa €xel TETOIX QOp&, WOTE Vo dnpiovpyel
poryvnTIKO Tredio, To 0TToio avTITIBETAI TNV EAGTTWON TNG HOYVNTIKAS PONS.

>uvbuGlovTOg TOl CUPTTEPROPATA TWV SVO TTEIPAPATIKMV S100IKAOIRY,
HTTOPOUHE VO SIATUTTWOOVHE €VOl YEVIKO KAVOVQ, O OTTOI0G apopd TV e0pea
TNG (POPGG TOU ETTAYWYIKOU PEVHATOG KOl OVOUGLETON KAVOVAG Tou Lenz.

Kavovag Tou Lenz

To eTTaywYIKG pedHa £XEl TETOI (POPG, WOTE VO SNUIOLPYET poryvnTI-
K6 1redio, To omoio avTITiOeTal 0T PETABOAR TNG PHOYVNTIKAG PONS N
OTIOIX TO TIPOKGAEODE.

APAZTHPIOTHTA 7

lapte €va SAKTUAIO QMO OAOUUIVIO KOl KPEUGOTE

TOV pg 600 HOVWTIKG vAUATX amé 600 oTabepd

onueia, €101 WOTE VA KPEUETOI €AEVBEPQ, OTTWG

paivetar oto oxiua. [apTe kai éva paféopoppo

payvritn Kou TOmmoBeToTE TOV, €101 WOTE O Aéo-

VAG TOL va eival KAOETOG OTO ETTITESO TOL SOKTU- :)

Alou kai va Tepvael amo To KEvtpo Tou. [MAnoidoTe

TOV éva TT6A0 TOUL payvriTn KOovTd oto SakTUAIo. Ki-

vrjoTe TO payvriTn TOAIVOPOUIKA TAvw oTov &&o-

V& ToU, OTE Eva HEPOG TOL VA UTTAiVEl Kot va Byaivel amré Tov SakTUAIo,
XWPIG OUWG va AKOLUTIAE! 0” AQUTOV. META QTTO KATTOIEG TTPOOTTAOEIEG O
EMTUXETE va OEoeTe o€ TaAIvOpouIKr) Kivnon koi 1o 6akTUAlo. [pootra-
6riote va eényrjoete yiati ovuPaiver auto. AAGETe To SakTUAIO pE Evav



58 OYzIKH

GAXo ou va QEper eykoTrr) kol eTavaAdBeTe Tn Siadikaoio. T TaPATNPEITE;
lNpootrabrioTe va e§nyrjoeTe AUTO TO OTTOIO O TTAPATNPHOETE.

EPOTHXEIX - AAKHXZEIZ

1. Noa avTioToIKioeTe Ta ETOPEVA PEYEDN KOl HOVAIOES:

A. HEA a6 emorywyr a. 1IN
B. Abvopn B.1H
I. ZUVTEAEOTAG QUTETTOYWYNAS y. 1 Volt
A. Pebpa 6. 1A

E. Alopopd duvapiko0
>T. ZUVTEAEOTHS apoIfaiag eTTOywYAS

2. XuppaTivo TAGIOI0 pe epPaddv A eivar ToTToBeTNpEVO KGBeTO OTIG Suvar-
HIKES YPOUPEG OHOYEVOUS HOyvnTIKOG Trediou B. AMo mAaiaio pe epfoadov

2A eival TOTTOBETNPEVO KGOETO O€ OPOYEVEG PHOYVNTIKG TTEdI0 pe HITAGoI10
B. H porj, n otroia mrepvéer omré To 6evTepo mAaioio eivai:

A. 161
B. ArtAGoix
I H pion

A. TeTpatrAdoia

3. XwAnvoeidég eivar ToroBeTnpévo pe Tov &GEov& Tou TTOP&GAANAO TTPOS TIg
Suvapikég ypappég opoyevols payvnTikoU mediov. ‘OTtav BydAovpe To
owAnNvoeldég amé To medio oe xpovikd didoTnpa At  HEA 1rou emréyetai
eivai E. EGv n €§0b0g yivel og dimtAdoio xpovikd didotnpa n HEA Ba eivou:

A E B. 2E I E2 A. -2E
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X& Trnvio A peTaB&AAOLPE TNV £VTAOT TOL PEUHATOG TO OTTOI0 TO dIaPPEEl
pe pubpd Al/At. H HEA o1ré avTtemraywyn, n omoia avomrtoooeTan givai E.
>e mnvio B peTafdMovpe Tnv évraon Tou peOPaTOS pe SITTAGOIO pLBPS
oo 611 oto Tnvio A. H HEA 1rouv avarrtbooeTal oto trmvio B eivan E/2.
lMNa Toug ovvTeEAeOTEG avTeETTOYWYNAS LA Ko LB 10x0el:

A L, = 2L, B.L, = 4L, r.oL, =L, AL =1

‘Otav évag HayviTng TANCIGLEl TTPOG €A GWANVOEIGESG TTOL €XEl CUVOE-
B¢l pe yaABavopeTpo, doTe 0 GEovag Tou va eivan TTap&GAANAOG TTpog Tov
G&ova Tou owANVoEIdoUG, To YoABavopeTpo Oefxvel k&toiax €voelln. EGv
KIVOUpE TGOO TOV HOYVATN 600 KOI TO OWANVOEIOES pe TNV idiax TaxOTNTX
Kol Tpog Tnv idia katevBuvarn, n €vdelén Tou opy&vou, oe OxEon e TNV
TrponyoUpevn, Ba givail

A. MeyoAOTepn
B. MikpSTepn
I.’lon

A. Mndév

Oa ptropovoav ol TexvnTol SopuPSpol TNG Mg va XpNoIHOTIoI00V TO POi-
yvnTIKS edio Tng yiax va rapdyetar HEA, Ikavi va TpopodoTrioe! Tig nAe-
KTPOVIKEG OUOKEVEG TOUG;

Evag KAEIOTOG KUKAIKGG OUPHATIVOG BpOX0G KIVEITOI HEOO O€ OHOYEVES
HoyvnTiKG Tredio pe oTabepn TaxoTnTa. O Ppdxos pépel oe Teplox TNS
TEPIPEPEIGS TOL APTTEPSHETPO, TO OTTOI0 dev KaTayp&per €vdeién otn di-
Gpkela TNG Kivong Tou Bpdxov. MTropeiTe va OKePTEITE TTOI0 B €ival TO
£€idog Tng Kkivnong Tou Bpdyov;

Mnvio eivar ouvdedepévo pe apTrepOpeTpo. ToTroBeTOVE TO TIMVio péoar
O€ OPOYEVEG POYVNTIKG TTedio, €TO1 WoTe 0 &GEOVAG TOL var ival TTOP&A-
AnNAog TTPOG TIG SUVOHIKESG YPOAHHES. To XpOovIKG SIGOTNHO, Ot T OTIYHA
mov apXiCel n eloodog oTo Tedio péxpr va oAokAnpwoei, eivar At. Etra-
voAopPdvoupe To Treipapa e To 610 Trvio Kar To d10 poyvnTikG Tredio
OA& TOPA TO XPOVIKG SIGOTNHO £16660L TOL TrNVioL 0TO TTEdIo efvar 2At.
Kai oTig 800 TrepimTadoelg o &Eovag Tou Trnviov diarnpeiTon TapdAAnAog
oTO poyvnTIKO Tredio. To opTio Touv Tepvael aTrd dIaTopr TOL COPHATOS
Tou Trnviov &ivai:

A. MeyoAUTEpO OTNV TIPWOTN TTEPITITOON
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10.

11.

12.

DYzIKH

B. MeyohGTepo oTn debTepn epimTTwon

I'. To {610 ko 0TIg dVO TEPITTWOOEIG

Not OUPTIANPWDOETE T KEV& OTO ETTOHEVO KEIHEVO:
"H HEA aré emmorywyr] n oTroia avamTOOCETAIl O€ €va KAEIOTS KOKAWHO €i-

VOI OVEAOYN HE TOV ..ttt ettt ettt TNG HOyVNTIKIAS
por|s. O T0TT0G TTOUL TrapPéXel avTA TV HEA efvan .................... TO
SikaloAoyeiTal pe Tov kavéva Tou Lenz, o omroiog Afyel 6TI TO ETTOYWYIKO
PEVPA EXEl TETOIX ... WOTE VO TEIVEL VOU ..o
TO i oL TO TPoKGAeoe. H HEA amé avTtemaywyrj, n otmoia
AVOTITOOOETAI O€ €Va TINVIO EIVAI ............... HE TOV PUBKO ................... ™ms

................................................. oL Sioppéel To Tmvio.

Not evroTrioeTe T AGON 0TO €TTEHEVO KEfPEVO:

T va dSnpiovpynBel HEA atré eraywyn o€ €va KOKAWPG a6 TO OTT0io
TrEPVAEl HETABOANGHEVN XPOVIKG HOYVNTIKH POX|, TPETTEI TO KUKAWHO VO
eival kKAe1oT6. H povada pe Tnv omoia Ba peTpricovpe tnv HEA eivar To
1T. H @opd& Tou emaywYIikoV peVPATOS Eival TETOIO, WOTE VO EVIOXVE-
Tal 1 HETAPBOAR TNG HOYVNTIKAS ponS, KAl TTPoCdIopieTal P TOV KAVOVa
Tou Lenz, o oTroiog eival améppoia TNG apXrs SIxTHPNONG TOL NAEKTPIKOV
@opTiov".

Emriredn vontij em@adveia €xer eufadév A = 0,6m’. ITnv TePIOXr TOL
BpiokeTar n emipaveia LTTAPXEI OPOYEVES poryvnTIKG Tedio pe B = 2T. Na
UTTOAOYIOETE TN HOYVNTIKY PON HEOO A6 TNV EMQPAVEIX OTIG ETTOHEVES
TEPITTWOEIG:

A. H emipéveia eivar TTop&AANAnN mpog Tig SUVOHIKES YPOHHES.
B. H emipéveia eivar K&BeTn 0TIG SUVOIHIKES YPOHHES.

I H k&BeTn otnv em@dveia oxnpaTidel pe To poryvnTiko medio ywvio
@ =60°.

Emiredn em@adveia pe epPadov A eivar KGOETN OTIG SUVOHIKES YPOUHES
OpOYEVOUG poyvnTIKoU Trediov ko PBpiokeTal oAGKANpn péoa o€ auTo.
STpéoupe TNV emAvela KaTd 60° YOopw a1 dGEova Tou emITTESOL TN,
0 0TT0i0g gival KABETOG OTO poryvnTIKG Tredio. Na vTTohoyioeTe T peTafo-

A} TNG HayvnTIKASG pofs 0TN SIGPKEIG TNG OTPOPH|S.
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TeTpdrywvo CUPPATIVO TAQICIO HiOG OTTE- =
pag €xel TAeLPG & = 0,4cm Kou eivan TOTTo- >
BeTNHEVO KGOETA OTIG SUVOHIKEG YPOPHES
opoyevoLg HoryvnTikoU Trediov pe B = 0,02T. -
X& Xpovik6 didoTnpa At = 0,4s, oTpEPoupe
TO TAGIO10 KOTG ¢ = 90° YOpw o1ré G€ova, [
0 0TT0i0G TTEPVAEl ATTO TO PETa SUO aTTéVOL-
VTI TTAEUPA@V TOL Kail eival K&OeTOG 0TO PayvnTIKG TTedio. Na vtrooyioeTe
v HEA o116 emorywyr, n oTroia avamTOoOETAl OTO TAGIGIO.

Mnvio €xet N = 50 omeipeg S
Kol BpiokeTal pe Tov GEova

Tou TAPSGAANAO TTPOg TO

OHOYEVEG payvnTIKG Tredio

B = 0,4T, To omoio oxn-

HaTideTal avAapeTa 0TOUG
ETEPWVLHOUS TTEAOLG dUO

Spolwv poryvnTadv. To Gkpa

TOL TMViov cuvOEovTal He AVTIOTATN avTioToong R = 50. K&Be otmeipa
ToL TMviov €xel epPfadév A = 2cm’. Xe xpoviké didotnua At = 0,1s, Byd-
Covpe To TIMVvio a1ré To edio. Na uTToAOYIoETE:

A. Tnv Tipr} TnG péong HEA arré emrorywyr| n otroia avomTOXTNKE OTO TTN-
vio.

B. Tn péon Tipr] Tou PeOPATOSG TO OTTOI0 SIPPEEI TO KOKAWHOL.

I'. To popTio To oTroio Ba TTep&oel atrd SiaTopr] K&Oe CUPHATOG TOL KU-
KAQOHOTOG.

‘Otav 10 pedpa To otroio dioppéel Eva Tnvio peTaBSAAeTOn pe pLOPS
Al/At=20A/s, avarrToooeTal o0Ta Gkpa Tov HEA a1ré avTtemaywyn ion pe
4 volt. No uTTOAOYIOETE TO OUVTEAEOTH QUTETTOYWYAS TOL TIMVIOL.

O ouvTeAeoTHG auTETTAYWYAS £VOG TrMviov eivan L = 3 mH. Méoog mpétrel
va eivail 0 XpovIKOG puBHES HeTOBOARG TOL PEUPOTOS, WOTE OTA GKPG TOU
va avarrToooeTal HEA amé avtemaywyn ion pe 1 volt;

AvVo owAnvoeid A kai B éxouv 6Aa Ta oToIxeix Toug dIX EKTEG AT TO
pfkos Toug. To prikog Tou A ivai £, eved To pfikog Tou B eivair 24 . MopaTn-
prioape 6TI, av To peVpQ, TO OTroio Siappéel To A, HETOBGAAeTOI pE pUOPG
Al/At, avamrToooeTan oTa Gkpa Tov HEA o1ré avtemorywyn fon pe 20 Volt.
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Méon HEA atrd auTetroywyr] 6a avomTuxBel oTa Gkpa ToL B, av To pev-
pa HETOBGAAETON PE TOV D10 pLBUG;

18. AVo owAnvoeldn gival TOTTOBETNHEVA TO €va pEoa 0TO GAAO £TO1 DOTE Ol
GaEoveg Toug va guPTTITTTOLY. ‘OTAV TO PEOPA OTO EEWTEPIKG OWANVOEIHEG
peTaBS&AAeTON pe puBPS Al/At = 10 A/s, n HEA amé apoifaia eorywyn
TIOL AVOTITOOOETOI OTO E0WTEPIKG OWANVOEISES ivai 2 volt. Moia eivai n
TIPH TOL OLVTEAEOTH OpoIBaiag eTTAYWYAS TwV VO CWANVOEIdWV;
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ENAAAAZZOMENA PEYMATA

® To evaAAaOooOpEVO PEVHA KAT Ol HAONHATIKEG OXECEIG TOV
® MeTaoXNpHATIOTHS
® MeTa@opd NAEKTPIKHS EVEPYEIQG

©® HAekTPIKEG EYKATAOTAOEIG- ACPAaAEIES
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3.1 TO ENAAAAZIOMENO PEYMA KAI Ol MAGHMATIKEZ
LXEXEIX TOY

"Eva ovgua mov oL avauvijoeig
7OV dAeg vdvai amd gevua
NAEXTQIXG xaL avUmoTTa TTOVALd.

00. EAvrng (M. Nepéhn)

Ta nAekTpikG pevpoTa ptropel vor aAAGCOLY opd 1 VO €XOUV OLUVEXWS TNV
idia popd (3.20) 1) (3.1a). MTropei, emriong, va peTafdAovTal pe To Xpovo
(3.1 B) A} va givar oTaBepd (3.23). MTTopel va peTafGAAovTal TrEPIOdIKG PE TO
Xpovo (3.2f3) i 6x1 (3.2a0).

(o) B
Eikéva 3.1
a. Pedpa mouv aAXader popd B. MeTaffAnTS pebua oTabepriG popds

I
I
i t

(a) ®
Eikéva 3.2
a. Mepiodika peTafariduevo pevua B. Pebua oTabepd pe Tov xpovo

Ag e€eTAOOLE TO TTEPIOOIKG PHETABOAANGHEVO PO OTNV EIKOVA 3.20.

EGv n podnpoaTikf €k@paon Tou PeVPOTOS WG CLUVAPTNONG TOL XPGVOU
eival NUITOVIKAS 1} GUVNHITOVIKAG HOPPIS, TO PEUHA OVOPGLETOI OPHOVIKG 1
amA®S NUITOVIKG. ‘EXEl ETTIKPATACEI TQX APHOVIKG EVOAAACOOHEVO PEVPATA
var ovopalovTan ommA®sg evoddaoadpeva (ik. 3.3). ‘ETal, éva evoAdaoodpevo

pevpa Ba €xel TN HOPPr:
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I=l,npot A I =1, ovv wt (14)

21NV eIK6va (3.3) aTreIkoviCeTal €va eVAAOOOGHEVO PEOHA (XPHOVIKG, NHi-
TOVIKO).

ANVANVAN
SAYAA

Eikéva 3.3
ApHOVIKG evOAAQOOOUEVO PEVLA 1) EVOAAAOOCLEVO

To péyeBog |, ovopaleTan MAGTOG TOL PEVHATOS. To PEYEBOG W OVOpGLeTON
KUKAIKI} ouXveTNTa TOL pelpaTOoS. To péyeBog | eival n eTIiypiaiar Tip Tou
PEVHPOTOG, TNG OTTOIOG OI TIPEG EEXPTWOVTAI ATTG TO XPOVO t.

Ta pey€0n Téong fj pebpaATOSg oL eival oTaBePd (1] 0XedSV) pe TO XpEvo Ka,
PULOIKG, 6ev aAAGlouv popd AéyovTan ouvexn dc (DC: direct current). Ta eva-
Aaoodpeva xapaktnpiovtal pe To oOpPoAo ac (AC, alternating current).

1. TAPATOI'H ENAAAAZOMENOY PEYMATOX

H mopaywy evadldaocodpevng TAong

otnpideTal OTO PAIVOPEVO TNG NAEKTPO- o
HOYVNTIKAS ETTOYWYAS. Z€ YEVIKEG YPOp-
PES, N apxf TTapaywyns HIOG eVOAAQCGOO- ; S
HEVNS TAONG AiVETOI OTNV €IKOVA (3.4). |

‘Otav 1o TAGICI0 TTEPIOTPEPETAI HECT B

OTO HOYVNTIKG Tedio, n payvnTikr pon B

oL dIEpXeTal TS QLTS eivar peTaPAnTy

KO, KOTG OUVETTEI, OTO GKPO TOL QVO-

mrToooeTan HEA ot emaywyr. EGv n me-  Eikéva 3.4

PIOTPOGA YIVETOI piE OTABEPH yooviokd Ta- 1 TERIOTPOPr Tov TAAigiov péoa

. . L 2 L OoTO payvnTIKG Tedio emayer o€
0TNTA W YOPW O1T0 GLOVO O OTTOI0G Eival . .
Xom Yop § S auto HEA. E§aitiag TnG HEA kukAo-

@opel NAEKTPIKG pevuA, TO OTTOI0
EWO(YU)YIKY] TO(Of] oL £1TGY£TCX| oTO O(Kp(x -n-po,(aAaf Tf] QDCUTOBOAI,G TOU Aa-
TOU €Xel TN pHOPPA: HTTTI PO

K&OeTOG 0TO TEdI0 B, ortrodeikvoeTan 0TI N
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U=U,nuowt
(15)
61Tou:

U,: To TTAGTOG TG eVOAAGIOOGHEVNS TAONS, TO OTTOI0 I00VTAI HE

U, = ®NBA (16)
® : 1 YOVIOKA TaXOTNTA TTEPIOTPOPIG TOL TTAXICTOU
N : 0 apIBPSS TWV OTTEIPLV TOL
B : To péTpo Tou poryvnTiKOL Trediov
A : 1O gpPaddv Tou TAaiciov

E&v auTh n evoAAaooGpEvn TAOT EQPOAPHOOTEN OTO GKPA WHIKOU AVTIOT&-
TN, 6 KUKAOPOPOEl EVOAAAGOOPEVO PEVHA, TO OTTOIO TIEPIYPGPETAI AT TN

oxéon:

I=lnpowt (17)
61rou |, To TTAGTOG TOL PEUUATOS, TO OTTOI0, YIO TNV TTEPITTTWOT TOL AVTIOTA-
™, diveTan amré Tn oxéon:

U
I, =—> (18)
R
61ouv R n avtioTaon Tov avTiIoTA&TH.

XTnVv eIk6va (3.4) aiveTal piot atrAr] YewTpia. To mAaiolo I mepioTpépe-
Tal ge oTABeP YOVIOKH ToXUTNTO HEOG OTO POYVNTIKG Tredio Trouv dnpiovp-
youUv o1 0o papddpoppol payvrtes. H mepioTpopr] yiveTan yopw amé &Eova
oL TrEPVAEl OO Ta H€oa dVO atrévavTi TTAeLPWVY Tou. Ta dvo Gkpar Tov
TAQIOIOV, OTQ OTToicr SNHIOLVPYEITAI 1 EVOAAGOOGPEVI TAON, CUVOEOVTOI pE
Toug dU0 dakTLAIOUG 6 Toug oTroiovg AapBdaveTal  T&on pe Tn PorBeix
Twv 600 eAaop&TwV (PAKTPES). K&BE GKpo TOL TIMVIOL CLUVOEETAN POVIHO E
Tov id10 bakTOAIO.

Il. ENEPTEXZ TIMEXZ

A. PebpaTtog
AG LTTOBETOVE OTI OTA GKPA EVEG WHIKOV OVTIOTATI £POPPOLOLHE EVOANOO-

O0pEvn TGON TNG HOPQPHS:
U= U, nu wt
I'vwpiCovpe 0TI B KUKAOPOPAOEI PEOHA TNG HOPPAS:

I=l,npwt
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H oTrypioia Tip TNG TGong fj Tou peOHATOG PHETAPGAAETON OLVEXWS. KaTd
OULVETTEIQ, BEV PTTOPEl VO ATTOTEAET VO XOPAKTNPIOTIKG HEYEBOS YIX TO EVOA-
Aaoobpevo pevpa. Ta TAGTN eival, BéPaia, oTaBep& kal Bor pTropovoav va
BewpnBovY WG XOPOKTNPIOTIKG PEYEDN. "EXOUV OPWS TO PEIOVEKTNHO OTI TTOi-
POTNPOUVTAI HEVO O OPITHEVEG XPOVIKEG OTIYHES, Ol OTTOfeG ATTEXOLV PETAED
Toug aképaio TTOAAGTIAGOI0 TNG NITTEPIGOOL T/2, Oa opicovpe Eva oTOOEPS
XOPAKTNPIOTIKG PEYEDOG YIO TO EVOANXOOSHEVO, OTNPICOPEVOl OTNV IBIGTNTX
TOU PEVHATOG VO HETOATPETTEI OAOKANPWTIKG TNV eVEPYEIR TOL OE ECWTEPIKI
EVEPYEI TOUL OYwYOU TOV OTTroi0 Sloppéel.

Oewpolpe €va evaAGOOOHEVO pebpa, TTAGTOUS || TO oTTolo Sioppéer avTi-
OTATN pe avrioTaon R. To pedpa avtéd Beppaivel Tov avTioTATn. AG LTTOBE-
ooupE GTI 0€ Eval XPOVIKO SIGOTNHG t QvaTTTOOOETAI OTOV AVTIOTATN TTOOO-
TNTa €0WTEPIKAS evépyelag W ,. AG vTToBEgoupe GTI OTOV (810 AVTIOTATN
EQAPHGLOLHE GLVEXT] OTAOEPI] TAON PE ATTOTEAETHO VO SIGPPEETAI TG OUL-
veX€G oTaBepo pevpa. PuBpioupe To GUVEXES PeVPA €TOI, WOTE OTO d10 XpoO-
VIKG S1G0TNHA t VO avaTTTOOOETON 07 QUTOV TTOOO E0WTEPIKAG evEpyelag W .
TO 0Troi0 100VUTOH pe TO W, . 2TV TEPITTWON GUTH, TO OTABEPS CUVEXES
peVHO OVOPGLETON EVEPYOS TIPE TOU EVOAAGOTOHEVOL PEVPOTOS. ‘QOTE:

Evepyd Tipr evog eVOAAACOOPEVOL peVPATOG OVOUGLOVHE Th OTOOE-
pr TIPI TOL GLVEXOUG PEVPATOS TO OTTOI0 GTAV SIXpPEEl TOV {610 AVTI-
OTATN TOV OTT0I0 SI0PPEEl TO EVOAAACOOHEVO, KOl IO TO {610 XPOVIKO
d1GoTNHO, TTapAyEl TGV TOL TO D10 TTOOG ECWTEPIKIG EVEPYEIOG HPE
TO EVOAAAIGOGHEVO.

AtrodeikvOeTal OTI: (19)

.
&v \/E

ZnHEIOVOLPE OTI, OTNV TTPGEN, N abENON TNG EOWTEPIKIG EVEPYEING TOU
QAvTIOTATN 00NYel 08 aBENoN TNG BEPHOKPACIOG TOL HE ATTOTEAEGUA 1] TTAPO-
YOHEVI E0WTEPIKN EVEPYEIX VO PEEl TTPOG TO TrEPIBGANOV pe popgpr] BeppdTN-
TOG, AGYw dlapopds BePHOKPACTIOG AVAPETH OTOV QVTIOTAT KAl OTO TrEPI-
B&AAov. 1" auTd, ovviiBwg, ypdpouvpe: W = Q.

B. Taong

M1ropoUpe va opicoupe Kol TNV evepyo TIpN TNG TEONS eVOG EVOAAXCTOPEVOL
PEVHPOTOG. TNV TEPITITWON ALTH Ba XpnoipoTToIfoovpE To VOpo Touv Ohm.
AgG UTTOBEoOUHE OTI QVTIOTATNG dlappEeTal o6 EVOAAACGOOHEVO PEVHO HE
ATTOTEAEOPO VO ONHIOLPYEITON 0T GKPOt TOL eVOAAGICOGpEVN Téar. AlaPifd-
Covpe OTOV QVTIOTATN OLVEXES OTABEPS pedpa | . H ouvexig oTabepr| Téon,
N OToIX AVOTITOOCETAI OTO GKPAX TOU AVTIOTATN, OVOPALETAl EVEPYOS TIHN
TNG TGONG TOL EVOAAACGOOHEVOL OPHOVIKOU peUHOTOS. ‘QoTE:
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Evepyo TIpA TNG TAONG £VEG EVOAAGCTOHEVOL OPHOVIKOU PEVHOTOSG OVO-
péoupe TN ovvex oTaOePH TAOT, ) OTTOIC EUPAVICETAI OTA GKPO! TOUV
510V AVTIOTATN GTAV CVTES SIAPPEETAI ATTS OLVEXES PEVHA i00 pE |,

V,
ATTOSEIKVOETOI GTI: VSV=T; (20)

‘OTav T0 eVOAAOTOpEVO peBHO SlIappEel WHIKG avTIOTATN, IGXVEI O VOHOS

Tou Ohm Y0 TIG evepYEG TIPEG: LVZ%VW 1)
. . . 1

OTTwgG 10YVEl KAl YIO T TTAGTN: l,= EVO (22)
INl. MEXH IZXYXZ

Ag vTroB£00VpE OTI TTNYH EVOAAXCOGHEVNG TAONG TPOPOOOTEN Evav KATAVO-
AwTh. Ag ovopGoovpe W Tnv evépyeia TNV oTrofar TTapEXEr N Tryr 0TV Ko-
TavGAWOT o€ XPOVIKG SIGOTNPA HIOG TTEPIGOOU.

Méon 10x05 P Tou evOAAGOOGHEVOL PEBHOTOG OVOPGLeETal TO TIMATKO
NS evépyeiag W ) TTou TToPEXEN ) Iy 0TNV KATAVGAWOT GE XPOVIKG
didoTnua piag mepiddou T, diax Tng epIGdov T.

W,
P=—C2 (23)

2TV TEPITITWON KOTG TNV OTTOIX N KATAVEAWOT £ivail wHIKOG QvTIOTATNS,
0 TTPONYoUpEVOG TUTTOG TTOHPVEL TN HOPPH:
P=1,V, (24)

Etreidn 1ox0er kan U_ = | R, pmropolpe va yp&poupe:

P=ER (25)

Av A&Bovpe vTréYn pag ko Tn oxéon |, = %, n oxéon (20) prropei va ypopel
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VZ
Kol pe Tn popen P = % (26)

H evépyeia (BeppdTnTa TTOL pEel TPog To TEPIBAAAOV) N OTTOIX TTAPGYETO
o€ £vav WPIKG AVTIOTATN 0€ XPOVIKG diGoTnpa t vTToAoyileTon aTré TIg OXE-
OEIG:

2

\Y
Vot W, =ERt W, =-2 (27)
R

VV(I) =Pt Vv(t) T ey Vey

(t)

O PETOOXNHOTIOTAS OTTOTEAEITA
até dvo Tviot TOAIYHEVA YOpw oTrd
016epévio KAel0TO TTLpHVa. O 016epE-
VIOG TTUPAVOG EIVOIl KOTOOKEVOOHE-

Mnvio 2

Mnvio 1
VoG a6 AeTITG (pUAAG TOX OTTOIX £ivatl Nepieigeis N,

povwpéva peTadl Toug. AuTé yiveTal
yia va trepiopifovTal ol OTTWAEIES
AGYWD TWV ETTOYWYIKDOV PEVPATWV T
oTroiax gpaviCovtal oTov o16epévio
Truprva (pedpoaTta Foucault).

Ag do0pe TI Ba oupfel, eév oTa
GKPO TOL EVOG TINVIOL EPAPHOCOUVE
evaAaoodpevn TEOT. XTo Tnvio Ba dnpiovpynBel evOAAAOOTGpEVO peOHQ, TO
oT1roi0 Bar dNHIOLPYNOEI OTO EOWTEPIKG TOL TTUPHVA EVOAAAOTOHEVO pOryvh-
TIKG Tredio. O1 Suvopikég ypappég Tou ediov Tepvolv kal o6 To GAAO TTn-
vio. AuTég eival, GAAWOTE, 0 POAOG TOUL OIOEPEVIOL TTUPHVA: VO TTAYIOEVE! TIG
SUVOHIKEG YPOHHESG KOl VO UV TOUG eTITPETTEl TNV £€€0060 0TOV épQ, OTTOTE
XAveTOl HEPOG TNG POI|S YIa TO GAAO TTVio. Aol TO pOyvNnTIKG TTEdI0 PETO-
B&AAeTa, n poyvnTikr) porj n omoia mepvéel amé To SevTepo TNvio Ba eiva
HETAPANTH. AUTS onpaivel 6TI 0T GKPA TOL TIMVIOL ALTOL BA AVATITUCOETA
peTaBOAASpEVN TGON, N OTOIC, GTIWG ATTOOEIKVOETA, EVOI EVOANACOOHEV.
AlxmoTdvoupe, AoITrdy, 6T N AEITOLPYIX TOU PETAOXNHOTIOTH OPEMETOI

Mepighigeig N,

Eixéva 3.5
Metaoxnuatiotiis. Ta mmvia eivar TUAry-
péva og 6U0 amrévavTi TTAEVPEG.

oTO anvépevo TnG apolfaiog eraywyns. EGv Ta Gkpa Tou Trnviov 0TO OTTOIO
QVOTTTOOOETO ] ETTOYOHEVH TAON O oLVOEOVTOI PE KATAVEAWOT), AépE OTI O
HETOOXNHOTIOTHS AeITOUPYEl 0TO Kevo. EGv Tar Gkpar Tou Trnviou auTol €xouv
oLVOEDET pe KATAVEAWOT), OTTOTE AU TH B dlappEeTal aTTS PEVHA, AEPE OTI O
HETOOXNHOTIOTHS AeITOUPYE UTIG POPTIO.
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To Baoiké epdTNHa eival: og TI XpNOIPevEl 0 HeTaoXNpaTIoTAS; H oré-
vTnon PpiokeTan o€ pix OX€0N TTOL CLVOEEI T TTAGTN 1] TIG EVEPYEG TIPEG TV
EVOAAOOOUEVWDV TEOEWV TWV TIMVIWV PE TOUG OPIBPOUS TWV OTIEIPWOV TWV
d00 Tnviwv. ATTodeikvOeTOl OTI:

NT
V.. N (28)

2

61ou o SefkTng 1 avagépeTal 0To £va TMvio kai o SelkTng 2 aTo &GAAo.
ATT6 Tn ox€on 15 TTPoKVTITEl 6TI N 23 PTTOPEl VO YPOPET:

AT T ox€oelg (28) kai (29) TTpoKOTITEl OTI:

Toa TAGTN KOl 01 eVEPYEG TIPEG TwV 600 TAOEWV OTA TIMVIO! EVOG HETOIOXNHO-
TIOTH] €ival AQVGAOYQ e TOV APIBHO TWV OTIEIPWOV TOUS.

AuT6 onpaivel 0TI 0TO TMVio oL £X&I HEYGAO
aplBP6 OoTreEIP®V TO TAGTOG TNnG evOAAaoodpe-

vng Téong 6a eival peYoAUTEPO OIS TO TTAGTOS % é&

NG evoAAaoOGpEVNG TEONG OTO TMVIO PE TO Hi- 2 g

KPOTEPO aPIOPS OTEIp®Y. AUTH N TTAPATAPNON

QATrOTEAEl KOl TO XOPOKTNPIOTIKG OTOIXEIO TNG ALl

TOULPYIAG TWV PETAOXNHOTIOTWV. Mg TOUG PETO-

OXNHOTIOTEG PTTOPOUHE VO HETABGAAOLPE TO TIAG- 3 3

TOG 1] TNV evePYO TIHI HIAG EVOAAXCOOHEVNS TAONG £ %

KaTG fovAnon. 3 3
Av, Aoirév, B€dovpe va avéfoovpe To TTAGTOG

HI0G evaAAaooGpEVNG TAONG, dev €xoupe TTapP& Vo EIkGvo 3.6

TNV £QOPPGOOLPE OTO TMVIO pE TIS Aiyeg oTreipes, YmoBiBaorric Téong
OoTT6TE OTO TNVIO pe TIG TTOAAEG oTreipeg Bar Aap - B. Avopwrg T60ng
VETOI EVOAAXOOOpEV TEOT PE HEYRADTEPO TIAGTOS.

2TnV TEPIMTWON QUTH O HETAOXNHOTIOTAS Bar AeIToupYel WG avOPWTAS TG-
ong. Av B€Aovpe va EAATTOOOVHE TO TTAGTOSG HIOG EVOAAAOCOHEVNG TAONS,
TIPETTEl VO TNV EPOPPOTOVHE OTO TIMVIO PE TIG TTOAEG OTreipes. TNV Tepi-
TITWON QUTH, 0 HETAOXNHOTIOTHS Ba AsiTovpyel wg vTTOPIPaoTAS TGONS. To
TIMVio 0TO OTTOI0 £PAPPOLETOI 1 TAON TTOL TTPOKEITAI VO HETAPANOEI OVOpG-
CeTal MPwTEVOV. TO TNVIO OTO OTTOI0 AGHPBEVETOI N HETAOXNHATIOPEV TAON
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ovopdGleTal SeuTePEBOV (€1KOV 3.7). To APXIKG EPWOTNHA, TO OTTOIO AIPOPOU-
o€ TN XPAON TOUL HETAOXNHOATIOTH, TWPa 0AG el wg €€RG: yIaTi BéAovpe var
ptropolpe va peTafdAAovpe To TTAGTOS pIoG evoAAaoodpevng Téong; H amé-
vtnon eivail n e€R4g: S1I6TI arodeikvOeTal 6TI N NAEKTPIKN 10XVG PTTOPET VO HETO-
@PepOel 0€ HAKPIVEG ATTOOTAOEIG, PE PIKPEG OTTWAEIEG, HGVO LTTE LYNAR TGO,
TOAD LPNASTEPN ATT6 QUTH PE TNV OTTOIN TTAPAYETAI N NAEKTPIKI| EVEPYEIX
oTa gpyooTdoia. (To BEpa auTo Ba £EeTAOOLHE OTNV ETTOHEV TTAPGYPAPO.)

KoTt& Tn AeiToupyia TOU HETOOXNHOTIOTH Ep@avVICOVTal ATTOAEIEG EVEPYEL-

ag. O1 amwAeleg aUTEG opeilovTal:

1

. XTIG WHIKEG AVTIOTAOEIG TTPWTEVOVTOG KOl OELTEPEVOVTOG TIMVIOL (POAIVO-

pevo Joule).

. XTo pebpaTa TToL dnpiovpyovvTal (pedpaTa Foucault) oto oi1depévio rupn-

va, To oTroia TTpoKaAoUV TN O€ppavaor] Tou. (Mapaywyr OeppdTnTag Adyw
ToL paivopévou Joule Twv pevpdTwy Foucault.

. XTO (OIVOPEVO TNG POYVNTIKAG OKEOOIONG, TO OTTOI0 OLUVIOTATON OTO YEYO-

VGG OTI KATTOIEG ATTO TIG SUVOHIKES YPOPHES TOL HayvnTiIKoU Trediov dev
oAokAnpvouy Tn diadpopr] Toug pé€oa aTré To TMVio Tov SeVTEPEVOVTOS,
aAAG Byaivouv atrd To G16epEVIo TTUPIHVA, KOI CUVETTAG £V HEPOSG TNG EVEP-
YEIOG TOUL HOYVNTIKOU Trediov TOL TTPWTEVOVTOG UTTOPET VO XGVETAI OTO Tre-
pIB&ANoV, TTpGyHa TToL onpaivel 6TI €va HEPOG TNG EVEPYEIOG TTOL TTPOOPE-
PETOI OTO TTIPWTEVOV XAVETOI GTO TrEPIBGANOV.

. XTO (PQIVOPEVO TNG HOYVNTIKAS LOTEPNONG, TO OTTOI0 CUVOEETQI PE TNV

EVEPYEIX TTOL OATTAVATAI YIO TV TTEPIOOIKT] GAAGY} TOL TTPOTAVATOAIOHOU
TWV OTOIXEIWOWY POYVNT@V TOU TTUPAVA, TTPEYHA TTOL CUVTEAE OTN B€p-
pavon Tou TTUPAVA.

O1 amwAgleg AGyw TOU PAIVOHEVOU

Joule trepiopidovTal, av emAEEovpe GUp-

pO He HIKPH €10IKN) avTioTaon YIo To TT)-

via TpwTebovTog-deuTepeovTog. Ol

atmwAeleg Adyw pevpdTwy Foucault re-

propiCovTal He KATOAOKELH] TTUPHVWV ATTE

HOVWHEVO HETOAAIKG (PUAAQ. Xg PHETOOXN-

HOTIOTEG LPNARAS aTTédoong, o1 TTUPKVES

KOTAOKELGLOVTAl aT6 OoKOvn o16rjpov,

n otoio €X€l EUTTOTIOTEl PE HPOVWTIKO EIKGva 3.7

Bepviki. Mapd& TadTa dev eivarl dSuvaTov MeTaoXnUaTIOTHG HEYGANG 10XGOG
Va OTOQUYOLPE TN BEPPAVON TWV HE-  grov omoio mpoBAETETAI OUOTNUO
TAOXNHOTIOTWV, IBIXITEPA OV TTPOKEITAI  PUéng
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YO HETOOXNHOTIOTEG PHEYGANG 10X00G. T To Adyo auTd, 0’ auTolg Toug
HeTAOXNHATIOTEG TPOPAETETAI OVOTNHA YPUENG HE TO OTTOI0 ETTITUYXAVE-
Tal N GTMOPGKPLVOT TNG TTAPOYSHEVNS BeppoTNTOS (€IK. 3.7). ‘OMol o1 pe-
TAOXNPOATIOTEG, AVAAOYO PE TNV TOIGTNTA KATAOKEVIG TOUG, TTAPOVTIG-
Couv aTrdAEIEG 10X00G. XTOUG HETOOXNHATIOTEG TTOAD KOARG KATAOKELNS,
Ol ATTWAEIEG PTTOPOUV VO TTEPIOPICTOVY O€ 2 % TNG TTPOT@PEPOHEVNS 10XVOS.
H 1o16TNTO KATAOKEVNG £VOG HETAOXNPATIOTH TTPOGOIOPIeTAI OTI6 TO OL-
vTeEAeOTH amédo0ons.

MoAAEG OPEG XPNOIHOTTOIOVHE THV £VWOIX TOU IOAVIKOD PHETOOXNHOATIOTH.
AUTO atroTeAel e€16avikeLOT KO XPNOIHOTIOIEITAN YIX OTTAOTTOMON TWV LTTO-
Aoyiop@v. O 16avikég peTaoxnHaTioTAS €Xel ouvTeAeoT arédoong 1. TovTo
onpaiver 6T dev LTIEPXOLY ATTWAEIEG KOl OTI 1] 10XUS 1] OTTOIO TPOPOOOTEITI
O0TO TTPWTEVOV I000TAI HE TNV 10XV 1 oTToiax AapBéiveTan oTo devTepediov.

JUVTEAEOTIG OTGO00NG O £VOG PETOOXNHATIOTH €ival To TAIKO TG
10X006 Py n otoia AdappdaveTan oTo devTepevov kal TG Ioxvogs P
N OTroia TPOPOBOTEN TO TTPWTEVOV.

TPWT.

o= Sevr. (30)

I'vwpiCovpe 611 : P =1,V P... =1,V

TPWT. ev,1 " ev,1 BeuT. &v,2 " ev,2

Mo 16avikG peTaOXNPOTIOTH, o = 1, Kol n oxéon (24) biver:
1 N_1 (31)

O1 oxéoelg (28) kai (29) 10¥00LV YIO KAOE HETAOXNHOTIOTH £iTE AEITOVPYET €V
KEV® &iTe LTTO popTio. H axéon (31) 10X0el POVO YIO IBAVIKG HETAOXNHOTIOTH.

H mopoywyn TnNg nAeKTPIKAG VEPYEING OTNPICETAI OTO PAIVOUEVO TNG NAe-
KTPOHOYVNTIKAG eTTAYWYAS. MeyGAa Trnvia TepIoTpEpovTal HEoO Oe 10XLP&
HoryvnTIKG Tredian ko rapayeTal evaAAaoodpevn T&orn. H evépyeia yia Tnv re-
PIOTPOPI] TWV TMVIWV PTTOPEl va eEQ0POAICETON ATTG TN PHNXOVIKT| EVEPYEIX
HI0G LOATOTTITWONG | TS TNV Trieon LTTEPOEPHOL LOPATHOV OTA TITEPVYIX
Hiog TovppTrivag KTA. H Trapaywyr Tou aTpol eEao@aAifeTal He Tn XPnoiHo-
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TT0MNON KOoipov, 6TTwG gival 0 GvOPAKAS, TO TTETPEANIO 1] TO OXGGIHO LAIKG
0€ TTUPNVIKOUG QVTIOPAOTAPEG OTOUG OTTOIOUG N EVEPYEIX TTOU XTTEAELOEP-
VETQI OTTO Th OXGOTN XPNOIPOTIOIEITAI YIO TNV TTOPAYwYr| LTTEPOEPHOL ATHOU.

“Evar 8ikTLO TrapOYwYRS, HETOMOPGS KOl SIGVOHISG TNG NAEKTPIKASG EVEPYEI-
OG OTTOTEAEITOI OTTO:

A. "Eva epyooT&OI0 TTOpOYwYS NAEKTPIKAG EVEPYEIOG
B. ‘Eva peTOOXNHOTIOTH avOPwong Tng T&ong

I. "Eva 000 TNHO PETAPOPAS TNG NAEKTPIKIAG EVEPYEING
A. ‘Eva petaoxnpaTtioTh vroifacpol Tng T&ong

E. KaTavodwTég

H omaitnon yia pikpé K60TOG TNG NAEKTPIKAG EVEPYEIOG TIAICEl ONHAVTI-
K6 poAo 0TO OXeSIAOPS Kal OTNV VAOTIOMON TWV CUOTNPATWY TTOPAYWYAS
KOl PETAQPOPAES TNG, IDIXITEPA OTIG TTEPITITOOEIG TTOL O TOTIOG TTAPAYWYIS
€iVal POKPIG OTTO TOV TOTTO KOATAVEAWONG. XTNV TEPITTITWON QUTH €XEl HEYS-
An onpooia 1 OIKOVOHIKOTEPN HETOPOPG TNG NAEKTPIKAG EVEPYEIQS, TTPGYHO
TIOL ONPAIVEl OTI TTPETTEL Ol ATTOAEIEG OTN YPOHHA HETAPOPAGS va gival 600
TO SUVATOV TTEPIOPIOPEVES. Xe KGOE TTEPITITWON, 0TI YPOHHI HETOPOPGS B
€xoupe amAeleg AGyw Tou aivopévou Joule. To Baoikd {nTolpevo gival va
TIEPIOPIOTOVV O ATTWAEIEG ALTEG. H duvardTnTo QUTH TrapEXETal pE TN XPr-
on ToU eVOAAAOOGHEVOL PEUHATOG O OUVOLOOHO HE TOUG HETOOXNHATIOTES.

AG UTTOBECOLE BTI Evar epYOOTAOI0 TTAPAYEN 10XV P (EVEpYEIX aVE HOVESQ
XPOVOUL) TTOL TIPOKEITON VO HETOPEPOET O€ €vav TOTTO KaTavaAwaons. Tnv 10x0
ouTH Ba TNV ovopdloupe 16XV £§680v P ;. A ovopdooupe V. Tnv TGon 0TV
€060 Tou epyoaTaciov Kai | To pebpa OTN YPOPHN PETOPOPAS. O £XOLE:

Pe =1V (32)

ATI6 Tn ox€on (32) paiveTon 0TI T peyeon I ko V,, eivan avTioTpopms ava-
Aoya. AuTé onpaivel 6Ti, 6Tav To €va avédvetal, To GAAo eAaTTdveTAl. N
va gival o1 aTTAEIES 10X00G, Adyw @aivopévou Joule oTn ypoppr] HeTagopds,
HIKPES, TIPETTEI TO PEdpa var eival pIKPG. AUTG onpaivel 61 n Téon e§660v V.,
atré TO EPYOOTAOIO TIPETTEN VO EIVAl HEYGAN.

Ag ovopdoovpe R Tnv avtioTaon Tng ypoppis peTapopds. H amodAsia
10X00G 0T YPOUHH HETOpOPAGS Ba eivai:

P, =FR (33)

H (33) Adyw Tng (32) yiveTau:
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P2
€€,
P, = WR (34)

H avtioTaon R Tng ypopps HeTOpOopdS eival oToBEPH Yo OTOBEPH OTTO-
OTOOT EPYOOTAOIOU - KATAVAAWONG KOI YIO OUYKEKPIHEVO VAIKG TV OYWYWDV
HETOPOPGS. EEGANOL, N 100G €€660L P eival kal auTH KABOPIOPEVN YIo Eval
OUYKEKPIPEVO epYoaTdaio. ATré Tn oxéon (34) gaiveTal 0TI 0 POvog TPOTTog
YIO VO TTEPIOPIoOLPE TIS KMTMAEIES 10XV0G eivan var avEioovpe Tnv T6on Ve
Tou gpyooTaaiov. MNa va avffoovpe SPwS Hiok TEON, TPETTEI QUTH V& PTTO-
pel va avénbei. AuTé oupfaivel pévo yia To eVOAAXOOGpEVO pelbpa. AV TO
EPYOOTAOIO TTOPRYOYE OLVEXES pedpa Se Ba eiyape avTh TN duvaréTnTa. H
avénon Touv TAGTOUG 1 TNG vePyoD TIUAG TNG TEONG TOU EVOAAROOSHEVOL
PEVHPOTOG ETTITUYXAVETOI HE TOUG HETAOXNHOTIOTES. To Yevik6 ox£610, AoITrdy,
eival To €€ig: otV £€6060 TOL £pYOOTACIOL TOTTOBETOVHE PHETAOXNHOTIOTES
avuPwTEG TAONG He TN Bor|BeIx TwV OTToIWV AVUPIOVETAI I TAON O PEPIKES
eKaTOVTAOES XIAIGOES volt. H 1005 0dnyeiTar oTov 1610 KaTavaAwaong, 6rouv
vpioTaTal SI0O0XIKEG HEIDOEIG Pe TN POROEIX HETOOXNPATIOTOV Ol OO0l
Spouv wg vTTOPIPaOTEG TGONG. ZTO TEAIKG OTAOIO, 1 10XUS TTOL PTAEVEI OTNV
KOTAVAAWON TTPOCQEPETAI YIX GO TIKF XPOT HE TIHA TNg T&ong 220V.

U FTAPAAEITMA 1

MIKPG €pyOOTAOIO TTAPAYWYNG NAEKTPIKNG EVEPYEIAG TPOPOOOTEI GUVOIKI-
ou6 mov Ppioketar og amrootaon £ = 30 km ue 1 Boribeia ypauuiG peTa-
(POPAG OV EXEl AVTIOTOON ava povada urikoug R* = 0,4 Q/m. H 10x06 £§0-
dou Tou epyoaraaiou eivai P, = 1 MW kau ) Téon e§660u Tou epyooTaciov
efvan Ve = 500 V. ITnv €§060 TOU €PYOOTAOIOV TOTTOOETETON ETAOXNHATI-
oTriG, avupwTriG T&oNG pe Adyo orreipddv N, / N, = 1000. Na vtrodoyioeTe:

A. To pebuQ TTOL TTOPEXEI TO EPYOOTAOIO.

B. Tnv 160N OTO SEVTEPEVOV TOU HETAOXNUATIOTH (XPX TNG YPOUUAG).
I. To pedua Tov SI0pPPEE! TN YPOULT.

A. Tnv avTioTOaon TNG YPOUUAG HETAPOPAS.

E. Tnv ammAeia 1I0¥00G OTN YPOUUT] HETAPOPAG.

2T. Tnv 10X0 pe TNV OTTOIX TPOPOSOTEITAI O GUVOIKIOUOG.

Z. Tnv T80 OTOV OLVOIKIOUO.
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H. Tnv amédoon g ypouunis.

©. Av O0TOV OUVOIKIOUO TOTTOBETIOOVUE HETAOXNUOTIOTH, vTTofiaoTr TA-
0ngG, oI0G TPETTE! VAl Eival O A0YOG OTTEIPWV TTPWTEVOVTOG-OEUTEPEVO-
vT0G, WOTe n Tdon e§d6ou va eivar V = 220 V.

1. Av KGOe HOVASA TOL OUVOIKIOHOU, O€ KATAOTAO!) HEYIOTNG KATAVAAWOT)G,
KaTavoAwver 10x0 P, = 22,6 kW, Téoeg povabdeg Tou 0LVOIKIOUOU pTTo-
POUV va SOUAEUOLV TAUTOXPOVA O€ OUVOIKES TTAPOUG KATAVAAWONG;

Aoon:
A. loyGer: Py =1V, =1 —E—EA—zxm%
= X c T ed epy. - €. £py. VE& 500
2 V;;& Nz 1 5
B. loyver: —=—=——=V_= 1000 x V,=5x10"V

Yp-
. N, 1000

émou V. 1) TA0N OTNV QpX1) TNG YPOUUIG HETOPOPSG.
I. O peTaoxnuATIoTS eivar ISavIKOG. Apa :

| N
e LT

I, N, 1000 "

£pY.
A. H avtioTaon tnG ypouunis HETAPOPAG eivai:

R,, =2/R" =60x10°x0,40=2,4x10'Q
E. H amAeia 10x00g givai:

AP=F R =2"%224x10"W =9,6x10*W

Yp- Y-

2T. H 10X0g pe TV o1oix TpPOQPOSOTEITAI O GUVOIKIOHOG EVAI:

P, = P., — AP =100x10"W 9,6 x10*W = 90,4 x10*W

4
Z. H 16on oTo ouvoikioud Oa eivai: V, - = Po _ 90,4107

Yp-

=4,5x10°V
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H. H amréboon g ypopuns 6a eivair: o = Pow, 90,4 _ 90%
P, 100
’ 5]
O. Oa € oupe: Vow. Ny _ 45xT0° 5 408
VK(XT. N’Z 220

1. O apiBudG k Twv povadwy 1Tov PTTOPOUY Va SOUAEGOLY TAUTOXPOVA EIVAI:

90,4 x10*
k:—3:
22,6x10

TENIKA

O TeAIK6G amrOdEKTNG TNG NAEKTPIKAS eVEPYelag givail n Plopnyavia (EAagpp&
Kol Bapid), ol BIOTEXVIES KO N AOTIKF KATOVAAWOT). O HeEAETAOOLPE TOV TPO-
0 €10660L KOl a&loTroiNoNg TNG NAEKTPIKAG £vEPYEIOG ae va ouvnOIoPEVO
OTITI KOl B €EeTAOOVPE TIG ATTAITAOEIG AOPAAOUG XPONS TNSG NAEKTPIKIAS
EVEPYEIDG.

K&Be KOKAWPO amroTeAeITal Tré TN Ao Kol TOV 0V8ETEPO aywyo. O ye-
VIKGG S1aKOTITNG OTOV VAKX S1IAVOpS XpnoiHeDEl YIX va GTTOOLVOEET GAl T
KUKA®POTO OTTO TN YPOHHR TPOPOO00ing. Tov TVOKA SIaVOHRGg LTTEpYOLV
K&ToIx §OPTAHATA T OTTOiar OVOUGLOVTOI AO@PAAEIES. Xe KGOE €var amTd T
KUKA®POTO TG OTTOIO EEKIVOUV OITTG TOV KEVTPIKG THIVOKO TrapePBEAAeTON picx
ao@GAeia. XTIG aopaleieg Ba avagpepBolpe apydTepa. MapaTnprioTe Ta V0O
KOAQDOI Ta oTroiar EeKIVOUY OO TO YeVIKS SIOKSTITH. To KUKAWHG auTS Xpn-
OIHOTIOIEITAN YIO TIG SIGPOPES NAEKTPIKEG OLOKEVES PIKPTG KaTavawong. Ma-
PATNPAOTE IBIKITEPA TOV TIPAOIVO OYwYO, O OTTOI0G KIVEITAI TTAPGAANAC TTPOg
TN PA&ON Kal ToV 0LOETEPO OYWYS AUTOV TOL KUKA®PATOG. To KoAmdSI0 auTd
ovopdGeTal yeimon. H yeiwon ouvbéetan pe €161kovg orywyoUlsg TTov TOTTo0E-
ToUvTOl BaBiG 0TO £801pog. Me TN yeiwan cuvbéovTar Ta TEPIPARpATO GAWV
TWV NAEKTPIKWOV GLOKELWV. O PEAOG TOL KAAWDIOL YEIWONG EIVAI ONUAVTIKSS,
S16TI o€ ePITTWON PPOXUKUKADHPOTOG OE HIG CUOKEVT], ATTOTPETTEI TOV KiV-
duvo nAektpomAnéiag amd Tuxaia eToPr pe To TEPIPANpA. Av yio K&TTOI0
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AGyo To KOAWOIO TNG PAONG KAVEl ETOPH Pe TO PHETOAAIKG TTePIPANpa pIog
NAEKTPIKAG OLOKELASG, AUTO Ba aTToKTAOE! duVaIKG 220V. Av aKOLPTIOOUL-
ME TO HETOAAIKS TrepiBANpa, HEPOG TOL PEVPOTOG B TTEPAOEl OTTO TO TOHX
pag kal Ba ekTeBoUpE o€ Kivouvo nAekTpoAnSiag. Av Spwg n cuokevr| eiva
YEIWHEVN, TO pebpA dlaeUyel TIPOG TN YN HEOO a6 TO KOAWSIO yeiwong, To
0TT0I0 TTAPOVOIGEEl AVTIOTAON TTOAD HIKPETEPN QTG TNV AVTIOTOON TOU O®-
HOTOG TOU avEPWTOL. H avTioTAON TOL CWHPATOG TOU AVOPWTTOL AVAPECT
OTO KEPAAI Kai Tor TT60I0 €xel TIpT Trepitrouv 20 000Q) (20 kQ). H Tipr auTh
e€apTaTal AT BIGPOPA XAPAKTNPIOTIKG, KUPIWG TOL HEPHATOS.

Eruroixiog

dlakomtng dwTloTikS
levikdg
nivakag

MeTpnTﬁq
Oudétepog
aywyog
[eiwon
ddon PeupatoAnmng
Eikéva 3.9

H Siavour} TG nAekTpIKIiG eVEPYEIOG Og Eva OTTiTI. NO TTOPATNPHOETE TIG SIXPOPETIKES
S1adpopég Twv Cevydv KaAwdiwv, avaloya pe Ta OToIYEdr KATAVAAWONG, TA oTToix
Ba Tpopodotricovv. Na TTapaTnPAoETE, £1TioNG, TO TPAOIVO KOAWSIO TNG Yeiwons, To
otroio KiveiTar TapAaAAnAa mpog 1o Cevydpl YpaupWy To OTT0i0 TPOPOSOTE! TIG TTPICES.

No BupdoTe 600 TpaypaTa:

1.’OTav To pedpa TTPOKEITAI VO KUKAOQPOPHOEl HETOED 600 onpeimwv Kol
Tou TrapEXovTal diGpopol dpdpol, Ba aKOAOLBNOEI, KUPIWS, EKEVOV TO
Opdpo yiax Tov otroio N avTioToon €xel TN HIKPOTEPN TIPK. AUT6 &€ on-
paivel 6Ti o1 GAAor SpSpol 6e Ba diappéovTal atmd peOpA. XNPAivel OTI
600 HIKpOTEPN eivan N avTioTaon piog diadpopns, T6oo peyaAlTEPO B
gival To pedpa, To o1oio Ba akoAovBrjoel av T TN diadpopr).

2. Ta aivépeva nAekTpoAN&iog TPokaAoUvVTal amd To pebpa Kal OXI
a1oé TNV TAON, ALTA KAOALTH.

BpaxukOkAwpa
Xtnv eikéva 3.10 o avTioTaTNG pe avtioToon R = 50 Q TpogodoTeiTal
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amé mnyr| Téong V=100 volt. To pebpa 0T0 KOKAWHG givar | = V/ R = 2 A,

370 6e0TEPO KOKAWPQ £xoupe OLVOEDEI TTAPGAANAG TTPOG TOV GVTIOTATN
R évav 6AAo avTioTdTn pe avriotoon R, , = 1Q. O avriotdTng SiokA&GOwW-
ong Ba diappéeTon amd pedpa l, , = V/ R, = 100 A. O avtioTéTng R Ba
SiappéeTarl amé pevpa | = V/ R = 2A. To 0AIké pebpa TTov Ba diappéer Tnv
Ty 6a eivan |, = 102 A. MapaTtnpodpe 6T To pebua TO 0TToI0 dlappéel TNV
Y €yive 51 @opég peyaAbTepo. ‘Oco pikpdTEPN eival n avTtioTaon dio-
KAGOwONG, T600 peYoAUTEPO Bax eival To pebpa To otroio Siappéel TNV TNyN.
XTnV TEPITTWON OV 0 AVTIOTATNG SIGKAGdWONG €xel AVTIOTOON N OTroix
Teivel oTo pPndév, n €vraon Tov PeOPATOG TO OTTOI0 dloppPEeEl TNV TTNYT| OvL-
EGveTal eEQIPETIKG KOl LTTAPXE! KIVOUVOG VO AIOTOULV TA KOADSIG TTOU CLV-
déovTal aTouvg T6AoLG TNG TNYHS, £€XTIOG TNG LYPNARG BEPHOKPATIOG TTOL
QVOTTTOOOETOI 0 QUTAL.

H évwon Twv onpeinv K ka1 A pe aywyo asjpavTig GvTioTAOTG XOPa-
kTNPifeTal wg BpaxukikAwpa Twv onpeiwv K kar A. Midépe yia Bpoxuki-
KAWPO, OKOPO KOI AV 1] AVTIOTOOT TOL aywyoL Trou ouvdéel Ta onpeia K ko
A bev eivan aoTPHOVTN, OPKET var €ival TTOAD HIKPOTEPI OIS TNV QVTIOTOOT] TOU
UTTGAOITTOU KUKAWHOTOG, N otroia el ouvOeDEl TTAPGAANAG pe TNV avTioTOoN
SiakAGdwong.

>TIG O1GPOPEG OLOKEVEG PTTOPET VO eHpaVIOTEl BPOXUKUKAWHO OTQ On-
peia 6ToV N pGon ovvOEeTal pe TO HETOAAIKG TTEPIBANUQ TNG OUOKEULNS,
£POOOV €XEI KATAOTPAPEI N HGVWAT TOU KOXAWOIOL KOl 0 AYWYSG KAVEL ETTO-
@A pe 1O peToAAIKS TepiBAnpa. EGv dev eivar yeiwpévo To PHETOANIKG TTe-
pIPANpG KOI TO OKOUMPTIOOUME, TO OTTO-

2 . 2 . —_—
TéAeopa eival nAekTpomAnia, n oroia, Y
av&Aoya e TIG OLVONKES, UTTOPET var eivail V100 Vot
= o
BavaTngopa. —T— R=500
Ao@daleieg K
5 3 5 I,=101A —oA
O1 8161popeg TUOKEVEG TTOL LTTEPXOLY L v o2
og £va OTTITI CLUVOEoVTal TTOPGAANAC Ko _ | V=100volt 2 fes00
Tpo@odoTovvTal aTd TN BOOIK] YPOHHN T R =105
diavopng, n otoia diaTpéxel TO OTITI KA

A
n omoia, cuVABWS, ATTOTEAEITAI ATI6 TN

@don Kol Tov ovdETEPO aywYd. AuTS on-  Eikdéva 3.10

poivel 6TI, 600 TEPIOOGTEPEG GLOKEVEG [ TNV KaTavenon TG évvoiag
ouvséovtan TapdMna oTo SikTvo, Téoo OV BpoxuKUKADLaToG. Ta orpeio
HEYOAUTEPO eival To pedpa TTov "Tpaféer K ':3’ é\’ 850001‘;065 a)ig'(gﬁ)(ggg; S’
To OTiTI atmé TO &ikTLO Siavoprig Tng AEH. Zzﬁgmfﬁm 10, n 21101’0( eivai no);o
Ta kKaAwdSIa Tov SikTUoL LTTOAOYICOVTOI YIO UIKPOTEPN QTG TNV QVTIOTAGN TOU

OPIOUEVO PEYIOTO ETTITPETTOUEVO PEVUG. AV UTTGPYOVTOG AVTIOTATI
PX n
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TO pebpa vTTEPPel AUTH TNV TIPA TO KOADOIX LTTEPOBEPHAIVOVTAI, AIBVOLV KO
kaTooTpépovTal. Mpétel, AoITTdy, va PpovTIoovpE, DWOTE TO PEVUA VO PNV
vTTEPPEl P opIoEVN PEYIOTN TIPH. AUTO ETITUYXGVETAI HE TN XPNOIPOTIOinon
KOTOOKEVWV Ol OTT0IEG OVOUGLOVTOI AO@PGAEIES 1] AVTOPATOI SIKKOTITEG.

O1 TNKOPEVEG AOPAAEIEG AUTOKATOOTPEPOVTAI, OTAV TO peUHA LTTEPPel
HIO TTPOKOOOPIOHEVN TIPN, HE ATTOTEAEOPA VA SIGKOTITETAI TO KOKAwpX. Ol
AUTOHOTO! SIAKOTITEG SIGKSTITOLV TO KUKAWHQ, 6TaV 1 €vTaon vtrepPel pia
TIPOKABOPIOPEVN TIp. H SIGKOTTH ETITUYXAVETOI P HOYVNTIKA 1] OEpUIKT| pé-
Bodo. Mia ouvnBIoPEVN TNKOEVN OIOPGAEIT TTEPIEXET VO HETOAAIKG CUPHO
Eval HETOAAIKG EAAIOPQ, TO OTTOI0 AIOVEL, GTAV 1] EVTAOT TOU PEVPOTOS UTTEP-
Bel pia rpokaBopiopévn TIpH. To XOPAKTNPIOTIKG HIOG TNKOPEVNS GOPEAEING
gival To P€YIoTO pedpa TO OTToI0 PTTopel va avTéEel, Xwpig va Aikdoel. ‘ETol,
OTaV XPNOIPOTIOIOVHE HIdt GOPAEAEIR TV 6A Yvwpi{oupe 6TI TO CUPHA TNG B
Nogl, €6v To pebpa To oTroi0 Siappéel Tov KAGOO aToVv 0TToi0 €ival TOTTOBOE-
TNPEVN N aoPEAeiax uTTEPPel Ta BA.

O1 auTopaTeg aoPAAeieg AeiTovpyolV pe BAon Ta BepPIKE 1 poyvNTIKG
ATTOTEALOPOTOl TOV PEOPATOS. O QUTSHATOI SIGKOTITEG pe Bdon To OgppIK&
ATTOTEAEOPOTOl TOU PEVHATOG TTEPIEXOLY SINETOAAIKG EAOQ, TO OTTOI0, GTOV
n Beppokpaoia LTTEPPEl HIX TTPOKAOOPICHEVN TIHH, TTAPAHOPPAOVETAI KOI TO
KOKAWHO SIGKOTITETO.

Eikéva 3.11
AIGpopoI TUTTOI TNKCUEVUWV AOPAAEIDV

Mpooé&re:

‘Orav S1amoTWOoETE 0TI KATTOIX AOPAAEI "KANKE" 1] KATTOI0G AUTOUATOG
OI0KOTTTNG "€TTETE", TTPETTEl TTAVTOTE VO TTPOOTTAOIOETE VA EVTOTTIOETE TNV QlI-
Tio, Tp1v aAAGCETE AOPAAEIR 1] TIPIV ETAVOAPEPETE TOV AUTOUATO SIOKOTITY).

O1 TNKOLEVEG AOPAAEIEG KOl O AUTOLATO! SIOKOTITEG TTPETTEI VO TTAPELSAA-
Aovtar 010 KOAWSIO TNG PAoNG KAl 61 OTOV OLGETEPO AYWYO.

O ovdéTepog aywyds €xer Suvapiké pndév. TovTo, pws, de onpaiver OTI
6¢ SioppéeTal amé pevpa, Ba propovoape, AoITToV, va TapedfaAovpe TV
AO@GAEIO OTOV OVOETEPO OYWYS KOl VO ETIITOXOVHE KAl TTGAI T SIOKOTIH TOU
pevpaTOg 6TV AIOEl 1 ao@bAeia. To yeyoves Suws eivon 6T n péon o
e€akoAovBovoe va eival g LPNAS dSuvapiks, TTPEYHa TToL eival eTTIKIVOUVO.
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Ag LTTOBE00ULHE, AOITIOV, OTI Pt NAEKTPIK OLUOKEVLH] OLVOEETAN PE TN PGON
Kal TOV 0LOETEPO OrywYO. AG LTTOBETOVHE OKOHO GTI €XOUHE TOTTOBETHOEN TNV
AOPGAEIN OTOV AYWYO TNG PGonS, 6TTws eTIBGAAETOI. AKOHO KO OTNV TTEpI-
TITWON AUTH LTTEPXEl KivEuvog NAekTpoTTAnéiag. Ag eSeTdoovpe TI Ba Gup-
Bel oTnVv TTEpiTTWON TOL TO HOVWTIKS TrEPIPANPa TOL oywYoD Tng PAong
€xel @Oapel Kal To KOA®SIO €Xel YOPVWOEL. XTNV TeEPITTTWON QUTH LTTAPXE
HEYGAN TTOAVETNTA TO YUPVO KOAWDOIO TNG (GONSG VO GKOUUTTHOEI OTO ME-
TOANKO TrePIBANPO TG OUOKEVIG, PHE AVOTTIOPEVKTO ATTOTEAEOHX TOV KiVOUVO
NAekTPoTANSIaG av, Yior TUXGIO AGYO, GKOUPTTHOOVHE TO PHETOAAIKG TrepIPANpa
NS oLOKELNS. O KIVOUVOG AUTOG ATTOPEVYETAI PE TN YEIwOT Tou TrePIBAfpa-
TOG TNG GLUOKELIS, SI6TI, av N yeiwon eivar TTOAD ko, B Kael ) ao@aAeia. Ag
TTOPOAKOAOUBOOVHE TG ETTOPEVA OTIYHIOTUTIO OTX OTTOIx £E€TALOVTOI GAEG OI
TOAVEG TTEPITITWOEIS.

Ao@dAeia Ao@dAeia

H yeiwon €xel mpopAnpa
(a) ()

Eikéva 3.12

a. O1 Kavoveg aopaleiog mAnpovvTar. Kavovikrj ko aopalrig Aeirovpyia

B. Kareotpaupévn yeiworn. Kivbuvog nAektpotmAnéiag av o kaAwdio g pdaong eivan
YUUVO Kail KGver eTragprj e 1o TepiBAnpa

ITnv eIKéva (3.12a) N ao@aAeia £xel TOTTOOETNOE 0T PGon (CwOTH) KAl
TO HETOAAIKG TrepiPANpa eivan yeiwpévo (owoTd). H eykaTdoTaon eivan aogpa-
As. Agv UTTGPYE! KIVOUVOG NAEKTPOTTANEIOIG, OV IKOUHTIHOOUPE TO HETOAAIKG
mepiBAnpo.

>tnv eikéva (3.12f) n yeiwon €xel kKataoTpa@el (MOavEg kivduvog). Av o
aywyos TNg paéong diatnpel Tn Hévwor] Tou dev LTTAPXE! KIVOLUVOG. AV GpWS
TO KOAWOIO €X€l YOUVWOET KO KAVEL ETTAPH He TO HETOANKS TTePIBANpa, v TI-
peTwTiCovHE KIVOUVO NAEKTPOTTANEIOIG OTNV TTEPITITWOT TTOL AKOVHTI|OOVHE
TO TepiBANpa.
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Ao@dAeia Ao@dAeia
L
N
© ®)
BpaxukikAwpa £
Eikéva 3.13

a. Hyeiwon Sev eivar kadn, apa dev SovAeUel. To yopve KaAwdio TnG paong KAver ema-
@1 pe 10 peTaAAIKO TTePiBAnua. Ziyovpn n nAektpotAnéia o€ TepATTWON ETAPLG UE

10 TEPIBANUQL.
B. H yeiwon SovAevel. To yuuvo kaAdddio kGver era@r] pe To mepiBAnua. Asv vrdpyer
kivbuvog nAektpotAnéiag. Kafyetar  aopaAeia.

XtV eik6va (3.13a) To GUpHa BEPHAVONG £XEI AKOVPTIOEI OTO HETOAAIKG
mepiBAnpa (kivbuvog), evad N yeiwon eival kaTeaTpappévn (Kivbuvog). H nAe-
kTpoTAn&ia eivar oiyoupr), €&v AKOLPTIHOOVHE TO HETOAAIKS TrepiBAnpa.

Xtnv eikéva (3.13B) n yeiwon €xel amokaTaoTadel (0wOTAE), GAAG TO OUp-
pa B€ppavong eEaKoAOUOEl Vo GKOLPTTGEI OTO PHETOAAIKG TrepiBANpa (Kivou-
vog). ‘OTav n CUOKELI] PTTEl € AEITOLPYIT, TO peUHQ Sloppéel TN pd&aon, PHEPOS
TOU OUPHATOG BEPPAVONG KAl TO OUPHA YelwonG. Av i yeiwan eivon Ko, Kai-
YETOI N 0OQPGAEI KOl Ogv LTTAPXEI KIVOUVOG, OV GKOUPTTCOVHE TO HETOAAIKG
mepiBAnpa. YIrépyel moOaveTNTA TO ETMITALOV PEVHA TTOL TTEPVAEI AT TN
@dAarn, oTNV TEPITITWON QUTH, V& PNV TTPoKaAEoel TNV TAEN TNG AOPGAEINS.
Ag vTTOBEo0oULPE OTI TO PEVHO KOVOVIKIG AEITOLPYIOG TNG OLOKEVHG givan 8A
KOI TO E0WTEPIKG BpayUKOKAWHG TTPOKOAET abénon Tou pevpaTog ota 11 A.
EGv n ao@dAeia Tou xpnoipotroiobpe eival Twv 13A, gival gpavepd 6T1 dev
TIPOKEITAI VO A0l DOTE V& S1akoTTel TO KOKAWHA. AVTIAGpBGvedTE TOTE 6T
N ao@dAeio otnv eikéva (3.13fB) Sev Tapéxel TpooTaoia amé NAEKTPOTIAN-
&ia. Av aKOLPTTioOVHE TO HETOAAIKG TrEPIBANpCQ, PHTTOPET VO EXOVHE POAIVOPEVT
NAekTpoTANiag akdpa Kail pe peOpa 100 mA,

O poAog Twv aoPaAeidy eivar var TTPOOTATEUOLY T KOAAWSIA KAl TIG OU-
OKEVEG QTTO UTTEPOEPUAVON OTNV TTEPITTTWON TTOU SIEPXETAI PEGLIOL TTOU EXEI
utrepPel pia mpokabopiouévn Tiun. Or aopAAeleg bev TTPOOTATEUOLY OTIO NAE-
kTpomAnéia. H mpooTtaoior oo nAektpomAnia mapéxetar amo Tiq yeIdoelg
TWV TEPIBANUATWY TWV NAEKTPIKWY CLUOKELWV KO QTG TNV Trjpnor BACIKWV
KOVOVWY QOPOAEIOG.

HAeKTPIOPOG Kl ATOHIKI XOPGAEIX

‘ExeTe apaTnpAoel 6TI T TTOLAIG PTTOPOUV var KABoVTal 08 NAEKTPOPOS-
pa oUpHOTA, XWPIG va TTaBaivouv NAEKTPOTTANEiD; AV KPEHOOTEITE OTTO €va
KOA®OI0 LPNARG TEONG KOI AWPEIOTE OTOV AEPA, XWPIG VO AKOVPTTATE OF
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o1ro100}TToTE GAAO avTIKEIPEVO, dev KIVOUVEDETE QTrd nAekTpoTIANEia. XTIg
TEPITITWOOEIG AVTEG TAX TTOLAIG Kail £0€iG BpiokeoTe 0TO 1610 SUVOHIKG pe TO
koA@dSi0. Tia va kivbuveboeTe, TPETTEl avapeoa og S0 onueia TOL CWHATOS
oog va dnpiovpynBel Siagopd duvapikoy, n otroia Bar TTpokaAéael Tr diodo
PEVHPOTOG OTTO TO OCWHO 00G. Ae B KPEPOAOTEITE, AoITIOV, TTOTE pe T VO
006 Xépia a1ré U0 KOADMOI TToL BpIioKoVTal O€ SIXPOPETIKG SUVOHIKS, 0UTE
B OIKOLUTTAOETE O€ KGTTOIO PEVPOTOPOPO AYWYO HIO HETAAAIK] OKGAX TTOU
HETOPEPETE.

H ooBopdTnTa Tov ATUXAHOTOS, O TEPITITWOT TTOL TTEPAOEI PEVPA ATTO
TO OWOPQ 00G, EAPTETAI ATTG TNV AVTIOTAON TOU ODHATEG 0OG HETAED TWV
onpeiwv e10660v Kol €660V ToL pedpATOG, SIGTI N AVTIOTAON AULTH TTPOTdIO-
piel To pebpa TTOL B TTEPGOEl ATI6 TO CWHA 006, loyver:

\Y

| =
R

TWPATOS

H avtioTaon Touv o@paTtog moikiAAel. Av To déppa eivan Enpd, n avtioTaon
ptropei va givar 0,5 MQ) fj kau TrepioodTepo. Av n Téon eivan V = 220 Volt, To
pevpa Ba eivai:

\% 120V

| = - -
0,5x10°Q

=240x10°A =0,24mA

R

OWOPAT.

OnAadn eivar aroAvTwg oKkivduvo. AG LTTOBECOULHE, OHWS, OTI TO AP Eivail
VYPO e€aITiOG TOL IOPOTA. TNV TTEPITITWON AUTH 1 AVTIOTACT TOL CWHATOS
eival R = 5 kQ). ZTnVv mePIMTWOon auTh n évraon Tov peOHATOS Eival:

owpar.

\Y% 120V

- — =24x10" A =24mA
5x10°Q)

R

OWUOT.

AUTO TO pelpa pTTopel var eival eEXIPETIKG €TMIKIVOUVO. XWpol e§aipeTi-
K& emikivbuvol yia aTuxfpaTa nAekTpoTrAnéiag eivan Ta AouTpd AdYyw Twv
LOPATHWY KA TNG ETTAPHG TOL CWHATOG HE TO vePS. O SIOKETITEG TTPETTEI
va Bpiokovtan £§w amré To dwPGTIO TOL ALTPOV. Agv ETITPETETAI N XPION
BEPHAVTIKOV CWHPATWV HE YOPVG obppaTa B€ppavons. To AdouTpd dev eivar o
KOTGAANAOG XWPOG, YIG va TTapaKoAoLBOoUHE TNAEGPAON 1} V& akoUHE padIo-
Pwvo. Agv TIPETTEl vor OUVOEOUPE GUOKEVEG LPNARG KATAVEAWONS (NAEKTPIKG
TALVTAPIC, NAEKTPIKEG KOULLIVES, BEPPAVTIKG ODOHATA K.& ) o€ 6IKTLO TToUL Ei-
Vall TIPOOPICHEVO YIG TNV €EUTTNPETNOT CLOKEVWV HIKPASG KATAVAAWONS ( 0U-
OTNHO PWTIOHOV).

XpelGleTal va EfPOIOTE TIPOTEKTIKOI PE TOV NAEKTPIOUOS, OTAV XEIPICOPOOTE
NAEKTPIKEG OUOKEVEG.
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® Tar KOAWOIO TTOV XPNOIHOTTOIOVHE TIPETTEN VO EIVAI HOVWHEVA.
® To peTOANKG TrEPIBANPO TV CUOKELWV TIPETTEI VA EIVAI YEIWHEVO.

® Na a1rogeUyOUHE VO KAVOUPE ETTAQH He KOA®SIO TTOu pTTopEl vor dnpiovp-
yrioel S10popd SUVOHIKOU PE TO CAOHA HOS.

Mnv emTPEPETE VA Yivel TO OWHO 0OG O OVVSEETIKOG KPIKOG avaueTa o€
600 onueia Ta otroia fpiokovtan o€ SIAQPOPETIKA SUVOUIKA.

o vor XpnoIpoTTOIo0pE HE GOPAEAEIG TOV NAEKTPIOPO, TTIPETTEN VO YVwpilou-
pe Baoikég apx€g kai va dlaBEToupe koiviy Aoyikr. Ogpeidovpe, dSnAadn, va Tov
XPNOIPOTIOIOVHE HE TTPOOOXH Kol O€BATpO.

EPOTHXEIX - AXKHXEIX

Orav avapepduaoTe 0 OTAOEPES TIUEG TAONG 1j €VTAONG, EVVOOUUE TIG
EVEPYEG TILES QUTDV.

1. ZTnv amévavTi eiKéva paiveTal n eEGpTNON £vog peVPATOG AmTé TOV XPO-
vo. To pebpa eiva:

A. Zuvexés oTabeps |
B. MeTafoaAAépevo %/i/
I'. EvoAAGOOGHEVO NUITOVOEISES | | | |
t

A. Zuvex€g peTaBANTO.

2. XTO GKPO EVOS QVTIOTATH E@APHOLovpe pia ouvex oTaBepn Téon V, kol
pia evoAhooobpevn Téon pe AGTog V. To pebpa To 0110i0 Bar KUKAOPO-
proei givou:

A. ZuveX€g oTOOEPS
B. EvaAAaiooSpevo
I. Zuvexég peTapAnTo.

3. ZTa GKpa €VOG AVTIOTATH £OPHOLOUpE EVOANXTTGHEV NUITOVOEISH TAON
pe mAGTOg U, = 8v2Volt. H evepy6s TR Tou pevpaTog eivar | =4A. H

avTioOTOON TOU QVTIOTATN Eival:

A. 242A B.2Q r. 40 A. %Q
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. ©€ouvpe va avEoovpe To TTAGTOG HIGG eVOAAXOOGHEVNS TAONS pE TN Bo-
Be1a evEg peTaoynUaTIoTH. MNa vor To ETITOXOUVHE AUTO TIPETTEI VO EPAp-
pOéooLYE TNV TAON:

A. XT0 TnVio e TIG TTOAEG oTreipeg

B. Z10 Trnvio pe TIg Afyeg oTreipeg

I'. Xe omoiobfoTe TTNVio

. XTO TPWTEVOV TNVIO £VOG PHETOOXNHOATIOTH £QAPHOOLpE OLVEXT OTOOE-
prj Téon. H Téon oto devuTtepevov Ba eiva:

A. Xuvexng oToBeph

B. Zuvexris peTofAnTA

I MeTafoAASpevn

A. Mndév.

. Av OTO GKpa EVOG AGPTITAPA TTUPGKTWONG EPAPHOTOVHE EVOAXCOGHE-
vn npITovoeldr] Té&orn, o AapTITAPOS Ba dlappéeTal a6 EVOAAXOGOHEVO
nuiITovoelbég pedpa. To pebpa avTs, OTTWS YVWPICETE, ALVEOPEIDVETOI
TAIPVOVTOG HENIOTO KOl OPVNTIKEG TIPEG, TTPEYHO TTOL ONpaivel TI TX
NAEKTPOVIO KIVOUVTO TTEPIOOIKG KAl TTPOG TIG V0 SUVATEG KATELOVVOEIS.
MNoTi avTA N avéopeiwan Tov PebPOTOG de YiVETOI AVTIANTITH WG avEOpEL-
WOoN TNG PWTEIVETNTAG TOL AAUTITHPC;

. "Evag pabnTrig, katé n Sidpkeio Tov podrpaTtog Tng Ouoikig diaTvTTwoe
Tov £€g CLUANOYIOPG:

"Tvapidw 611, 6Tav évag avTiIoTATNG SIappEeTal amd eVOAARCOGHEVO
NUITOVIKG PEVHA, TO NAEKTPOVIA KIVOUVTOI TTEPIOdIKG YUPW OTT6 KATTOIX
otoBepn B€on. Nvopi{w, akOpa, 6TI N BEpUETNTA TTOL EKAVETAI OTO TTEPI-
BaAAov opeideTan 0TI KPOUOEIG TWV NAEKTPOVIWV PE TX IGVTA. AV, AOITIOV,
oTn SIGPKEIX TNG KIVNONG TwV NAEKTPOVIWV TTPog Ta 6e&icG ekAVeTON Bep-
pOTNTO, OTN SIGPKEIA TNG KIVIONG TTPOG TG GPICTEPG TIPETTE VO OITTOPPO-
paTal OeppdTnTa. TEAIKE, 0 OywYOs de B £TTpeTTe vor OeppaiveTan'.

Ti Ba atavrodoaTe 6° AT TOV HOONTH;

No GUPTTANPWOETE TAX KEVG OTO ETTOHEVO KEIHEVO:
"X 10 eVOAAQOOGPEVO NUITOVOEIHEG PEVHX, TO OTTOI0 dippEel Evar HETOANI-

KO QVTIOTATI), N NAEKTPIKN EVEPYEIO HETOTPETTETON OF ..ooovvveeniaenneene EVEP-
YEIX TOU QVTIOTGTN, HE ATTOTEAECHA VO QUERVETOI 1 weovvveniecaee TOU.
AGY® SIBPOPES ... HE TO TTEPIBAAAOV, N oo, EVEPYEIX
pEel TTPOG TO TEPIPBGANOY WG ..oocvvveenennee MNa va avérjoovpe To TAGTOG

HI0G eVOAAXOOGHEVNG TAONS, TIPETTEI VO TNV £PAPHGOOVHE OTO TrMVio He
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10.

11.

12.

13.

14.

DYZIKH

TIG ciiie i OTTEIPEG EVOG HETAOXNHUOTIOTH. AV O HETAOXNHOTIOTAS
EVAL oo, , N 100G pPE TNV OTTOIX TPOPOOOTEITAI O HETAOXNHO-
TIOTAG OTO e Ba 1000TON1 pE TNV 10X0 1 oTroia arrodideTa
OTNV o, OTO oot

lNa o10 AGYo N NAEKTPIKN EVEPYEID EVOG EPYOOTOOIOV TTPETTEI VO HETOQE-
PETAI OTNV KATAVGAWON pe LPNAR Téon; NaTi TPETTEl va XpOIHOTIOIEITO
EVOAOOOGHEVO PEVHO YIO TN HETOIPOPSG TNG NAEKTPIKAS eVEpYElag; Molog
€ival 0 PAAOG TV HETAOXNHOTIOT®V YIX TIG U0 QUTEG ATTAITHOEIS.

‘Eva evaAaoo6pevo pevpa €xel TAGTOG pebpaTog |, = 10 A ko ouxvoTn-
Ta v = 60Hz. Ti onpaivouv ouT& TO HEYEDN;

X1 GKPA AvTIOTATN pe avTioTaon R = 400 epappélovpe npITOVOEISK
TéoN pe evepyd Tiuf V,, = 120Volt. No vtrohoyioeTe:

a. To TAGTOG TNG T&ONG

. To TAGTOG TOUL pEbHATOG

Y. Tnv evepyd TipA Tov PeBHATOG

AGpTTa TTUPGKTWONG PEPEl Tax oTorxeiax (60W, 110Volt ).Na vtrodoyioeTe:
a. Tnv evepyo Tipr Touv PeOPATOG KAVOVIKAG AEITOLPYIOG

. To TAGTOG TOL PEVHATOG KAVOVIKAG AEITOLPYIOG

Y. Tnv avTioTOon TOL COPPATOS TNG AGUTTOG.

XTa GKPa VOGS AVTIOTETN He avTioTaon R = 20Q) epappdleTan evoAAao-
OOpEVN TGOT TNG HOPPHS:
U = 60 nu300t (S
No vtrodoyioeTe:
A. To TTAGTOG KOl TNV €VEPYO TIYH TNG TAONG
B. Tn ouxvéTnTa TNG TAONS
I'. To TAGTOG KOl TNV €VEPYO TIHI TOL PEVPATOG OTOV AVTIOTATN
A. Tnv evépyeia TTOL €KADETOI OTOV QVTIOTATH Og XPOVIKG didoTnpa 10
min

AVo AopTTAPES TTUPAKTWONG pe oToIxela (120W, 110V) kar (90W, 110V)
ouvdEovTal TTAPGAANAG TTPOG TINYH EVOAAGCOGHEVNS NUITOVOEIBOUS TAONG
pe evepyo Tipf V,, = 110 V. Na vtrodoyioeTe:

a. Tig avTIOTAOEIG TWV AQUTITHPWY

B. Tig evepY€g TIPEG TV PELPATWV TTOL TIG SioPPEOLY
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Tn xpovik oTiyp t = 0,004 s, To pebpa Og £va KOKAWHO TO OTTOi0 TTepI-
£XEl AVTIOTAOEIG £XEL, VIO TTPWTN POPQ, TIHA ion e Ta 50% TG HEYIOTNS
TIPS Tou Kol avfaveTal. YmoBéTovTag 611 yia t = 0 eivar kair | = 0, va
VTTOAOYIOETE TI CUXVOTNTA TOL PEVHPATOS.

To éva Tnvio evog petaoxnuaTtioth éxel N, = 100 omeipeg kon To GAAO
N, =1500 otreipes. 10 TIMVvio pe TIG Afyeg OTreipeg epopp6lovpe evah-
Aaoodpevn Téon pe mAGTog U, = 600 Volt. Na vtrodoyioete Tnv evepyd
TIPA TNG TGONS 0TO GAAO TIMVvio.

MepIKEG PIKPOOLOKEVEG AEITOUPYOUV KOAVOVIKE pE EVOANXCOOHEVH TAON
mAGTOUS V, = 12 Volt. lNa TNV Tpopodoaia Toug XpNOIHOTIOIOVVTOI PHETO-
OXNHOTIOTEG pIKPAG 10XV0G. ‘Evag TETol0G peTaOXNHOTIOTHS Ba Xpnoipo-
ToinBel yia Tn AeiTovpyia £vég NAEKTPIKOV KOLGOLVIOV TTOU AEITOUPYET e
auTh TNV Té&on. H Téon €10660v oTOV peTaoXNpaTIOTH €ivan 220 Volt ko
epapudéleTan oTo TMVio Touv €xel 550 oTreipeg. Molog TPETel va eivail o
OPIBPOS TWV OTTEIPWY TOL GAAOL TIMViov;

Ag LTTOBE0OVPE OTI TO KGOTOG TNG NAEKTPIKAG EVEPYEIOG Eivail, KAT& HEGOV
6po, 30 6px/kWh. Mia ypappun HETAQOPGS NAEKTPIKIAS EVEPYEIOG OTTOOIOEI
oTnv katavéAwon 10x0 T MW. H avtioTaon Tng ypopprs eivar 10 Q. Na
UTTOAOYIOETE TO KOOTOG TWV ATTWAEIDV EVEPYEING OTN YPOUH HETOPO-
pés yia AsiToupyiax eveg xpovou, e&v 1 T&on oTnv £i0080 TNG YPOHHIS
eivai:

A. 500 000 Volt B. 440 Volt

To pwTevov TNVio evég 16avikoL peTaoxnpaTioTr £xel N, = 1200 oTrei-
pES Kal TpogodoTeiTal pe Téon V, = 220 Volt. To devtepebov €xel N, =
40 oTeipeg Kol CUVOEETAN OTA GKPa avTIOTAGTN. H péon 10x0g Tnv oTmroia
KOTavOA®VEl 0 avTIOTATNG eival P, = 88 W. Na vtrodoyioeTe To pebpa
OTO TTPpWTEVOV TrNvio.

‘Evag HETOOXNPOTIOTAS XPNOIHOTIOIEITal WG LTTOPIBAOTHS TAONG Kol £XEl

AGyo petaoxnpotiopod N/N, = 1/5.

A. Xuvdéoupe To TpwTevoV Tmvio pe Ty AC Tédong 220 Volt. Na vtrolo-
yioeTe TV Té&On 0TO SeLuTEPEVOV.

B. No utroBéoeTe 6TI 0 HETOOXNHOTIOTHS eival 16aviKGG. Moo TpéTrer va
ival To peOPa TO OTTOI0 dIAPPEEl TO TTPWTEVOV, WOTE EVOG AVTIOTATNG
40 O, ToTroBeTNUEVOG OTO SeLTEPEVOV V& ATTOPPOPS OAN TNV 10XV TOU
KUKA®POTOG;
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21.

I. Méon Ba émpete va eival n avtioToon €vég avTIOTETR, 0 OTTOI0G B
atroppo@ovae Ty idia 10x0 av ouvdedTave kKaTevBeiav oTny TNy AC;

EpyooTtdoio rapoywyis NAEKTPIKAG eVEPYeIag €xel aTnv €6066 Tou TAON
V.. = 500 Volt. H 10x05 e€660uv Tou epyooTaciov eivon P, = 100 MW. H
Téo1 ££660V EPAPPSLETAI OTO TTPWTEVOV HETAOXNHOATIOTI], O OTTOI0G A€I-
ToUPYEl WG aVLPWTHG TaONG Kai £xel Adyo ogipwdv N,/N, = 400. To deuTe-
PEVOV TOU PETAOXNHATIOTH] CUVOEETAI TIPOG YPOUHNA HETOPOPES, N OTroixK
TpoodoTel kaTavédwon ot aréoTaaorn 100 km. H avtioTaon avé povada
priKous Tov KOAWdIOL peTaPOPAS eival R* = 107 O/m. Na vTroAoyioeTe:

a. Tnv avtioTaon TnG YPOHPAS HETOPOPAS KOl TO PEOHA OTN YPOHUA HE-
TaPOPAg

B. Tnv amdAeio 10X00G OTN YPOPHA HETAPOPAES KOl TNV 100 TNV KATAVA-
Awon

Y. Tnv T&0nN 0TNV KATAVEGAWOT KOl TV TTTMOOT TEONS 0T YPOHHI HETOQO-
pas
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EIZAMQrH

Agot xau 0 "HAloc xal ta xvuata

elvau pua yoapuij aviiaBuxij wov tyy

QTOXQUITOYQAPOVUE UOVEYA OTOVS %ALQOVS

g AUmne xai tne eEogiag...

00. EAvtng (To pwrddevrgo xat 1 dexndtn Terdorn ouoid)

‘ExeTe avaloyloTel TOTE 6TOV OKOUTE PAdIGPWVO 1] 6TV CUHHETEXETE O€ (-
VTQVI] GUVALAIG, TTOG POGVOLY TE OGS Ol PWVEG TOL AYATINHEVOL OGS OL-
YKpoTApOTOS; "H aKOpa, 6TV TTOPAKOAOUOEITE pia Talvia oTnv TnAedpoon 1
OTOV KIVNHOTOYPAPO, TS POAVEI OE 0OG 1 EIKOVA TOL AYXTTNHEVOL OGS nBo-
mro100; Eival evTuTT@woiakn n peyYGAn moikiAfx paivopévav oTto YOpw KOOHO
HOG, 0paTé Kal abPATO, Ta OTTOIO OPEIMOVTaI 08 KATTOIOG Hop@rg KOpaTa. Ol
TTEPIOTOTEPES TIANPOPOPIES TTOL POGVOLV TE HOG EXOULV Tr) HOPQI] NXNTIKWV 1
K&TTOI0U £i60VG NAEKTPOHOYVNTIK®Y KUPETWY, GTIWG EVAI TX OTITIKG KOPOTOL.
To wg TouL HAIOL, TA CHPATA TWV TNAEOTITIKWV KO pASIOPWVIKWDY CTAOUWY,
ol OpIAEG TWV oLVAVOPWTIWY Hag SiadidovTal pe T pop@r kKupGTwv. ‘ETol,
OTaV BAETTOLPE I APITD, KOPOTA PWTOG - NAEKTPOHYVNTIKAS PUONS - TTPO-
EPXOHEVA OTTO TNV OPICA PTAVOLY OTA PATIO pHOG. ‘OTav GKOUHE TOV (X0
NS KIBGPOG, NXNTIK& KOHATO TTOU TTOP&YOVTal aTré TIG XOpdES TNG pOGvouy
- Héow TOL Cépa - OTA AUTIG pog. ‘OTav AOOAVOHAOTE €val OEIOPE, EAXOTIKG
KOPOTO TTOUL TTPOEPYOVTOI OITTG TV E0TIO TOL OEIOPOU, PBAEVOLY - HECW TOU
edapoug - oTa TEdIx pag. ‘ONa 60a PAETTOUPE KT OKOUPE KOl TIOAAG 1o
ekeiva Mou a1oBavépacTe yivovral avTIAnmTd amé KopaTa Sid@opwyv pop-
PWV OV POAVOLYV OE HAG.

H KupoTIK Kivon ouvOéeTal Gpeoa He TNV TOAGVTWAOT KEATTOIOL OWOHOTOG
1l K&ToIoL PULOIKOU peYEBouS. ‘ETol, oTroTedTTOTE drpiovpynBel pIa TOTTIKY
dlaTapaxn o€ K&ATToI0 EAAOTIKG HECO, B IKOAOLOAOE! KOl HIX TOAGVTWOT) TWV
popiwv Tov péoou. ‘Eva TAB0G TETOIWV TAAAVTHOEWY OLHPAIVOLY KABNHEPI-
V& YOpw HOG, GTIWG OTO VEPS TNG ETTIPAVEING TNG BGAATOOS, OTIG XOPOEG TNG
KIOGPOG, TNV KOOVIX TTOU KGVEI £V HIKPOS TSI, 08 GWHX TTOU KPEPETAI AT
eAaTAPIO, OTN HEUPPAVN TWV VTPOHS, OTIS PmVNTIKEG XOPOES, oe €va OTe-
ped. H TOAGVTWON SHWG TWV HEPWOV (CWHATIWV 1 LAIK®OV Onpeiwv) KETToIou
OWPATOG Oev OpKel yiax va dnpiovpyroer éva kbpa. Kopa rapdyeral, edv Ta
pépn mov Tadavt@vovtal aAAnAemépovv pe GAAa yeITovIKG Toug pépn. X’
QUTH TNV TTEPITITWOT, EVEPYEIX HETAPEPETAI TG T TIPWOTA OTA OEVTEPA, HE
ATTOTEAEOPO VO OPXICOLY VO TOAGVTAOVOVTOI KOI QUT& He TTOPSHO0I0 TPOTTO.
To amoTéAeopa TNG HETGO00NG TNG TOAGVTWONG OTA PEPN EVOG HECOUL €ivail )
dnuiovpyia K&TTOI0G HOPPIG KOPOTOS.

‘ETo1, N apXIK dlaTapaxr] oL SNUIOVPYEITAI pe KATTOIO TPOTIO OTO
HOpIa HIOG TTEPIOXNS TOU PETOL eEATTADVETAI, KABWSG TEPVE O XPOVOG, HE
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TETEPOOHEV TOXVUTNTO O OAO TX PHOPIG TOL HECOU (OTO XWPO).

AAAG TI givar KOpa;

YOPPWVA PE T TTPONYOUHEV, PHTTOPOUHE VO TTOUHE 0TI KOpa AEyeTal n
S1adoon pag Siatapayis oTo xwpo kai n e§€MEH TS oTO Xpovo.

Ta KOPOTO GUHPETEXOUV OTQ TTEPIOOSTEPO PUOIKG PpaIvopeva. Etreid n
Duoikr €xel WG OTOXO VO HEAETHOEI KOl VO KATAVOROEl TO YOpw KOOHO, ETTI-
OTHHOVEG a6 SIGPOPOLG KAGBOUG TNG XOXOAOUVTAI HE TN HEAETN TWV KUPG-
Twv. ‘ETon:

Ol OEIOPOAGYOI OOXOAOUVTAI HE TH PHEAETN TWV OEIOPIKOV KUPATWY KOI TOV
Tp6TOo 51Gd00TG TOUG OTO OTEPES PAOIG TNG Mg,

Ol NAEKTPOVIKOI OIOXOAOUVTOI HE TN HEAETN TG QUONS, TNG EKTTOPTTHS, TNS
616600nG Kol TNG ARYPNG TWV NAEKTPOHOYVNTIKWDV KUPATWY OTIG padIOTnAe-
TIKOIVWVIEG KOl 0TV TnAEGpaT,

Ol GOTPOPUUIKOI ACXONOUVTOI HE Tr HEAETN TWV AKTIVOBOAI®V (NAEKTPOpO-
YVNTIK®OV KUPGTWY) TTOL £PXOVTAI OTT6 TOUG POKPIVOUG Moda(es.

Ta diGpopa KOPOTA, OTTWS TA NXNTIKG, TA NAEKTPOUAYVNTIKE, TX KOPOTO
oL G106idovVTaNl 08 XOPOEG 1| 0 eAaTHPIR, T KOPOTO TNG OGAXOOOS KTA.,
aTrOTEAOVV dIAPOPETIKG €idN KLPGTWV. O diapopég Toug oPeidovTal OTO Ei-
606 Tng aAAnAetridpaong eite peTald Twv popiwv, TOL ATTOTEAOVY TO HECO
eiTe peTaED TV Tediwv, Tov diadidovtal o Eva xwpo. To TeAevTaio 10XVEl
YI& T NAEKTPOHOYVNTIKG KOPOTO, 6TTwg Ba SoUpe TTapokdTw. ‘OAa SHwg Ta
SI0POPETIKG €101 KUPATWV €XOLV KATTOIEG KOIVEG XAPOKTNPIOTIKES IBIGTNTES.
Oa EekIVIOOUYE TN HEAETI TWV KUPGTWV OTTO TNV TTEPIYPAPN KOl TNV KATAVO-
NoTN TWV KOIVOV QUTAOV IOI0THTWV.

Ta kOpaTa SiakpivovTal o pnXaVIKG Kol NAeKTpopayvnTiKG. Ta pnxavi-
K& KOpaTa Xpeiddovral yia Tn 8166001 Toug kGmolo péco, 6TTwg Ta KO-
Ta ou Siadidovrar ota edatipia (péoo diddoong To eATHPIO), T NXNTIK&
KOpoTa (H€oo SiGboong o aépag), Ta KOPaTO Tou vepol (péoo diddoong To
vepO). AVTIDETR, TO NAEKTPOPAYVITIKG KOPOTO PTTOPouV va S1adoBoubv kai
o710 "kevd" (GAa T KOHOTO TG OPATHS KOI AGPATNG TTEPIOXIS TOU NAEKTPO-
HOYVNTIKOU (pAOHATOS).
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©® Eykdpola kal Siapfikn KOpoTa

® TayoTnra diadoong - ZuxvoTnra - Mepiodog - MIjkog KUpATOG -
OepeMiwdng e§iowon KupaTWV

® AvdkAaon - AiGOAaon - ZupBoAr KUPATWV
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Kdua oro pwg

Eavayevvdel ta pdria

Onov n Zwrj agueviter mpog

T’ ayvdvreua

Zanj

00. EAvrns (ITpooavarodiauof)

‘Omrwg 6N ava@Epape, PNXAVIKG KOpa ivai n 5iddoaon piog diatapoxiis o€
£va péoo (a€plo, vypo, oXoIvi, EAaTAPIO, KTA.). ZTnV €IKOva (4.1) paivovTal Ta
KOHOTO TNV ETIPAVEIR TOL VEPOU.

Eikéva 4.1
Kouara otnv emigpaveia Touv vepou

Moia eivar i artia yia 1 Snpiovpyia evég KOpATOG;

MNa va dnuiovpynBel KO, ival ATapaiTNTO va Tponynoei piot apxikn
Srarapayxn og kK&oIa TePIOXA TOL HECOUL. X' AUTH TNV TEPITTTWOT), B LTTAP-
&e1 diaTapayn £vog HIKPOL OPIBHOL CWHATIWV 1] VAIK®V onpeiov (HIKpG& pépn
TOU VAIKOD IOV TrEPIEXOUV OXETIKG HIKPO APIOPS popimv).

APAZTHPIOTHTA 1

270 KEVTPO HIOG AEKGVNG HE VEPO TTOL NPEPET
Q@PAVOLUE VO TTECEI OTTO PIKPS UYog (Trepi-
1oL 30 €KATOOTA) £va TTOAD EAGPPL OWDHOK
(Tr.X. pia ok 1] pia 0Tayova vepo). Oa Tror

POTNPAOOVLHE OTI OTNV ETTIPAVEIC TOV VEPOU ‘ g r
Ba dSnuiovpynBel €vag KUKAIKGG KUPATIKOS
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TTOAPSG TToL S1adIdETON TTPOG GAEG TIG KATEVOVVOEIS.

Eév, emimmAfov, puBpioovpe pe TETOIO TPOTIO pIa BpUoT, WOTE Vo PiXVEI
He OTAOEPS PUBHO HIKPEG OTOYOVES VEPOU OTO KEVTPO TNG AeKGvng, Ba TTar-
POATNPAOOULHE OTI SNHIOLPYOUVTOI KOPOTO OTNV ETIPAVEIG TOU VEPOD TNG
Aek@vnG. X' QUTH TNV TEPITITWOTN, T CWHPATIX (VAIKG Onpeia) Tou vepoL
TNG AeKGVNG EKTEAOVV OHEIWTN TOAGVTWOT).

‘Otav pixvoupe Spwsg TN QoK oTo vepd, divovpe aTo vepd (P€oo) evép-
yeia. “ETo1, n apyikn Siatapayn eival avaykaia, yia va 8wboer oto vAIKG
péoo (1r.x. OTO vepd) EVEPYEID, WOTE VA OPYXICOUV VX TAAAVTWVOVTAI TX
TMPWTA CWHATIA TOU PECOV (Ta CWHAETIO TOL vepoD), TIou HABav og ema@n
pe Tnv Ny ™S Sratapaxfg (1r.x. To Aappld owpa Tov pifape oTo VEPS).

‘Eva ep®dTNpa To 01roio TOAD ouxvé dnpiovpyei olyxvon eival av He To
KOpPO HETAPEPETAI PAla 1} EVEPYEIA.

MNa va arravTriooupe 0TO EPWTNHA AULTO, 0G KAVOLHE TNV aKGAoven dpa-
oTnpIdTNTO:

APASTHPIOTHTA 2

EtravodapBévoupe TO TTPOnyOUHEVO TTEIPOHA, APOU CHWS TTPWTA TOTTOOE-
THOOUPE KOPHOTAKIO (PEAAOD O€ dIGPOPa ONUEIX TNG (PEUNS ETTIPAVEING
TOL VEPOU, Ta OTToiar B XPNOIHOTIOINCOVHE WG deikTeg. ‘OTaV NPePoel n
ETMIPAVEIN TOL VEPOU, BIPVOUPE VO TIEDEI TIGAI VA EAGPPV OCWOPX TT.X. HicK
ok | OTaYOVES vePOU (He OTOBOEPS PLBUA), TTEPITIOL OTO PETO TNG Ae-
Kévng. ToTe B TTOPATNPHOOVHE GTI TA KOPUATAKIG TOL PeAAOD apxilovv
VOl TOAGVT@OVOVTOI YOPW Omré TNV apXIKl] Toug B£ar), Xwpi§ OpwS var atro-
pokpVvovTal o1rd T 6€on auTh. ‘OTav NPEUACEI N ETIPAVEIX TOV VEPOU,
Ba SITIOTWOOVHE GTI GAX TA KOPHATAKIO (PEANOL BpiokovTal oxedov oTig
ApPXIKEG TOUG BEOEIS.

ATIé TNV TapaTT&vm SpaoTnpIGTNTA TPOKVTITEl OTI PE TO KUHX O€ PETO-
PépeTa pGida vepou TTPOG TO TOIXWHATO TNG AekGvng, d16TI 0’ auTr TNV Tre-
PITTWON, TX KOPHOTAKIG TOL PeAAOD Ba eiyav KIVNOEl TTPOG TOI TOIXWHATA
Kol emmmA€ov Ba eiye Snpiovpyndei éva BaboVAwpa oTo onpeio Tov £TTeoe n
@aKr), evd TTAPSAANAC Bar eixe AavUPWOET | ETTIPAVEICt TOL VEPOU OTA TOIXW-
paTta TngG Aekdvng. To id1o Ba ouvEPaive kai o€ oro10dATTOTE GAAO HECO, OTTWG
Va1 ETIPAEVEIR TWV VTPAHS, £Var OXOIV, Eva EAATAPIO, O OEPOS.
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E&v og K&TTOI0 Onpeio orolocdiToTE pé€cou dnpiovpynOei Siatapor (Tr.x.

TaAGVTWOTN), Ba apxioel va peTadideTan 0To p€oo, HI6TI GAX T& CWHATIG TOL
Ba apxiocovV va TOAAVTOVOVTAI YOPW aTré Th BE0T I00pPOTTIGG TOUS, XWPIS
TEAIK& va peTaKIvoOvTal otrd T 8€on auTh. ‘Opwsg, Ta CWPATIA QUTE, YIo
Vo pIrop€oouy va ToAavTwBouy, xpeidlovtal evépyela. Ta cwpaTIa Traipvouy
S1a60XIKG QLTI TNV EVEPYEIX ATTO TNV EVEPYEIX TTOL EHEIG SWOOpE APYIKG OTO
VAIKG PEDO, pIYVOVTOG 07 QUTO €va 0P (TN POKNA 1 TIG OTOYOVESG vEPOU).
AUTO oupPaivel, SIGTI T&X CWPGTIO TOU PECOVL PTTOPOVY VO GAANAETTIOPOVY pE
TO YEITOVIKG TOUG KO €TOI VO TOUG HETOPEPOLY HEPOG TNG EVEPYEIGS TOUG.
E&v 6ev uTTpXE AUTOG O PNXAVIOPGS, N dlaTapoaxr| Ba Tepiopi{dTav OTa Oip-
XIKG OwpaTIa Kai 6e Ba efyape dnpiovpyia kbpaTog. “ETol, auté mouv BAE-
TMOVE WG KOpA givan 1) peTddoon Tng TaAGVTWONGS A6 TO £va CWPATIO
TOU PE00OV TO GANO, pE pI XPOVIKI KABUOTEPNOT). ZUVETIMSG, HE TA KOPATA
PETAPEPETAI EVEPYEIX ATIO TO £VO CWHATIO TOV PECOV 0TO GANO, XWPI§ va
peTag@épeTan pada.
Mpogoxn! lNa va katavorjoovpe TNV évvoix Tou KOPATOS £ival XpAOIHO Vol
mpooéoupe To €S oNpein: ATIé T TTAPATIAVW TTAPAOEIYHOTO (PaiVETOI OTI
ot £va KUpa Siakpivoupe §v0 e1I8®v KIvjoeig: a) TV TOAGVTWOT TOV ow-
paTiov Tou pécov Yipw amé Tn B€on 100ppoTmiag Toug kal ) T Siadoon
NG Slatapayns oTo péoo (sikéva 4.2).

Tayxutnta

OWHATIO Oxolvioy ~ TWHATIoU
N

TayxUTnTa KUPATog

_>

B8€on npepiag
TOU OxowLou

Eikéva 4.2.
“Eva KU KIvelTal 07 éva TevTwpEévo oxoivi Tpog Ta §e€Ia e TaxuTnTa L ‘Eva ow-

KOpaTog"

HATIO TOL OXOIVIOU TOAQVTWVETOI TTAVW-KATW OTT6 TN B€0N 100pPOTTIaG, e TOAXUTNTA

owpariov®

AUTO ATav €va onpeio Tou amaoy6Anoe SIGONPOUS PIAOCGPOLS KAl ETTI-
OTHpoVES, 6TTwg o Leonardo da Vinci ko o Einstein. Kai o1 0o avogpépouv To
e€Ng Top&derypa yior TNV KATAVEN O™ TV dVO KIVIOEWV TIG OTTOIEG SiaKpivou-
pe oTo KOpa: EGv K&TTO10G KOITGEET TIPOOEKTIKG £vav aypd HE OTAYLQ, OTAV
puodel o€pag, Ba TTapaTnPAoEl OTI SNHIOLPYOVLVTAI KOPOTO OTNV ETTIPAVEIX
TOL aypoU, Ta otroia SiadidovTal TTPog TNV KaTevBLvon Tov aépa. Ta OTAXLO
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OpWS ATTA®DG TOAAVTOVOVTOI YOPW OTré T B€0n 100ppoTTiag Tous, Xwpls Bé-
Baia va epildvovTtal, kKaBWg Ta kbpaTta Siadibovtal amd Tn pia Gkpn Tou
aypoU oTnv GAAn.

Tehikd, T1 Ype1adeTal yia va rapax0ei éva pnxaviko KOpQ;
YOppWVA HE TO TTOPOTTAVW, YIO V& TTopoyBobv Tor pnxaviké KOpoTa ivai
ATTapPaiTNTA:

n myn TS SlaTapayxnis (aiTio Tou TTAPEXEl EVEPYEIR OTO HECO)

TO p€0do (a€pIo, LYPS, OTEPED), OTO OO0 pPTTOopEl var Siadobel ) diaTapoxr
(evépyeia)

€vag PNXAVIGHOS pE TOV OTT0I0, K&OE CWHATIO TOU HEOOU OAANAETTIOPG pe
To SITTAGVG TOL CWHATION KOl TOUG PETAOOEI evépyela (TTPGyHa TTou KO-
ADVETOI WG TOAGVTWOTN TWV SITTAAVEOY CWHPOTIWV).

Ta pnxaviké kOpaTta, diokpivovTal e 600 TUTTOUG: Ta EYKAPOIA KAl Ta Sia-
piikn. O1 800 TOTOI KUPGTWY SiaEPoLY KLPIWS 0T poppr]. Exouv Gpwg Tig
i61€G (PUOIKEG IBIGTNTES KOl TTEPIYPAPOVTOI OO TIG iD1EG HAONUOTIKES £§10G-
OEIG.

APASTHPIOTHTA 3

‘Evag TPOTrOg yio va TTai- f

POTNPHOOLPE  EYKAPOIX (

KOpoTo  eivonl o €8G:

Maipvovpe €va peydho

O,XONI Kot SEV?UP,E (e 2TIYUIOTUTTO KUUOTIKWV TTOAUWV

WOVOLPE) TN P GKPN TOL 1y S0 Tan (o) opilovTia Kai

og €va OTABEPS ONUEID.  (B) karakdpupa

Tevrddvoupe eAa@pd TO

OXOIVI KOl KIVOUHE OTTOTOHO LI POPS TGV - KATW 1 61 Ve
- aploTEPG TNV GAAN Gkpn Tou. TéTe, dnuiovpyeiTal Evag
KUHOTIKGG TTOAPSS (SiaTapayr) TTou TTPoXwpPEl TTPOg TNV

GAAN Gkpn (TnV akivnTn) Tou oxoIviol. EGv TTapaTnprjoovpe TTPOOEKTIKS,
Ba 6oUpe OTI To KGOe onpeio Tou oxoIviol 0TO oTroio POGvel N SiaTapa-
X KIveiTan K&BeTar Tpog TN diebBuvon diGidoong Tng diaTapaxrg (eiKévor
4.3.a,p).

Eixova 4.3

—_—
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Katoiv, emoavoAapfdvoupe Tnv idia S1adIKaoia KIVWOVTOG pUBHIKS, TTOAAEG
(POPESG, TTAVW-KATW TNV eAeUBEPN GKPr TOL GXOIVIOU. EGv pwToypapicov-
HE TO KOPO O€ PIO XPOVIKI OTIYHI, B0 OTTEIKOVICOVHE TN HOPEPH TTOU €XEI TO
p€0O eKeivn TN XPOVIKH OTIYpr. AUTS ovop&eTal OTIYHIGTUTTO KOPOTOS. Tax
KOPOTO TTOU OXNPOTICOVTOI €ival EYKEPOIA, Kal €XoUV TN popgr] diadoxi-
KOV "Kopu@wV" (onpeinv Tou Bpiokovtal PnAdTepa amrd Ta GAAG O€ O)E-
on pe Tn B€on 100ppOoTTIaG) Kal "KOIAIWV" (onpeiwy o BplokovTal XapNAS-
TEPQ OO T GAAG Og OoX€on Pe TN B€ar 100ppoTTiag). To KEBE CWUAETIO TOL
OXOIVIOU TOAXVTWVETOI KGBETO Trpog T diebBuvon diddoong Touv KOPATOG
(eIk. 4.4 a,f3,y)

()

®)

v)

Eixéva 4.4

2TIYUIOTUTIA KOOTOG TQ OTToiar GefYVOUV Tl €YKAPOIA KUUATA TTOU IETASIS0VTAl OE
SIOPOPETIKEG XPOVIKEG OTIYUEG, KATA UIKOG EVOG TEVTWHEVOL OXOIVIOU: O) KUUOTI-
KOG TTOAUGG, 3) KUUATOOUPUGS, KOl y) OUVEXOUEVO KUUAL.

AUTO @aiveTan 0TnV €Ikéva (4,5), 6mov €xovpe emAéEel Evar onpeio Tou
oxo1vIoU, To onpeio A, kal og apyn Kivnon defyvoupe Tnv ToAGvTwor] Tou (To
onpeio A eivan To onpeio oL PPIOKETAI CLVEX®MS TTAVW OTOV GEOVO TWV Y).
H k&BeTn Kivnon Twv owpaTicov Tou oxoIviol, og oxéon pe Tn diebbuvorn o1-
Gdoong Tou KOpOTOG, AéyeTal eykdpola. ETopévws, eykdpaoio eival To KOpa
0TO 0TI0i0 OAa T CWHATIA (VAIKG onpeia) Tov péoov oTo omoio diadideTan,
KivoUvTal (Talavr@vovtal) kG0eta mpog Tn SievOuvon Tng Siadoong Tou
KOpOTOG.
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A{ ~_ A

| VARV,

Eixova 4.5

2TIYHIGTUTTOl EYKGPOIOU KUPATOG, OVA TETAPTO TG TEPIGS0L (b€ §4.3.2). Not Bewprjoe-
T€ OTI TO Onpeio A eival To OWEATIO TTOL BpioKeTAl oLVEXWG TTAVW aToV Gova TwV Y.

Eyk&poia, yia mop&derypa, KOHaTa €ival Tor KOPOTO TQX OTTOIX HETAOI0-
VTQl OTIG TEVTWHEVEG XOPOEG TWV HOVGIKWDV OPYEVV.

APAZTHPIOTHTA 4

Ta SlopfRkn KOPOTO PTTOPOVHE VO TOL TIAPATNPI-
oovpe wg €&ng: Maipvoupe va pokpl eAaTrpio
Kol 6€voupe (OTEPEWVOLHE) TN piar GKPn TOL O€
€vo 0TOOEPO ONEID, ETOI WOTE VA KPEPETAI KATO-
KOpLPA. AIOTTIOTWVOUPE OTI, €GV TO XTUTT|OOUE
OTTOTOPO TIPOS TA TTGVW OTNV EAEUBEPI GKPN TOL,
dnpiovpyeiTal évag TOAPGS TTOL KIVEITGI TTPOG
TNV GAAN Gkpn Tou edatnpiov. O TOAPGS AUTOG
€XEl TN popepn EVOG "TTUKVWOPATOS" OTTEIpWY. Mg
TO KTOTINHO ONHIOUPYEITAI €va TTOKVWHO OTTEl-
pwV, To oToio HI0OIdETAI He KATTOION TOXUTNTO
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KOTG pikog Tou eAatnpiov. AuTé cupfaivel, 81T To KGOE anpeio Tov eAa-
Tnpiov oTo omoio PBAvel n Siatapoayr KiveiTal Tap&GAANAa TTpog TN diev-
Buvon diGdoong Tng SiaTapaxns.

KaTdmiv, oTepedvoupe 0To eEAeUBEPO GKPO TOL EAATNPIOL VA HIKPG OOHO
Kal, 0ol npepnoel, TPABAPE TO OCOPX EAPPG KATAKOPUPA TTPOG TX
KATW KOl TO Oiprivoupe eAe0Bepo. TOTE, TO eAe0BEPO GKPO TOL eAaTNPi-
ov Ba apxioel va TOAGVT@OVETAI Kol Ba doUpe va oxnpaTiovTal Sraprkn
KOpaTa 0710 €ATHpIo. Tor KOPOTOr OTNV TEPITITWON QUTH £XOLV TN HOPPN
O1000XIKDV "TTUKVWPGTWOV" (eKeEl GTTOL CUPTTIECETOI TO EACTHPIO) KOl "apail-
WHPATWV" (eKEl GTTOL EKTEIVETAI TO EAATIPIO). AUTS CLpBaIVEl, BIGTI N K&OE
oTeipa ToL eAaTnPiov, TOAGVTWVETAI TTAPGAANAG TTPOS TN biebBuvon d1G-
doong Tov KUHATOS.

ETropévws, Siapikn KOpaTa €ival Ta KOPATA OTA OTOia OAG TA G pEiQ
TOU PECOV OTO OTOoi0 S1A8IBETAI TO KUK, KIVOUVTAI (TAAGVTOVOVTAIL) TIa-
pPAAAnAa mpog T SievBuvon TS Siadoong Tov KUpATOG (eIk. 4.60, ).

—_—
(a) Apxiké Eikéva 4.6
Avo  oTiypIéTUTTX
- KUUOTIKOU TTOAUOU
mou S1abibeTan o€
(B) Aiyo apydrepa éva edartripio.

[MoAAEG popég oTo 610 HEGO PTTOPOUV Va SIa60B0UV Kol EYKEPOIX Kail dla-
pAkn KOpoTa (eIk. 4.70, B).

Mrkog kUpatog ———»

|~ Mnikog KUpaTog —|

Eikéva 4.7
a) AlakpivovTar Ta S1060XIKA TTUKVWOUATO KOl APOIDUOTA OTO SIGUNKEG KUUO
B) AlakpivovTan Ta 6pn kai o1 KOIAGSEG OTO £YKGPOI0 KUHO
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IT KEPIA KOI OTO ECWTEPIKO TWV LYPWV Sradidovral pévov Ta Siaprkn
KOpaTa. XTa oteped S1adidovral 1600 Ta eykdpoia 600 Kol T Siaprkn
KOpOTA.

H Siagop& auTth opeideTarl oTIg H10POPETIKEG dUVANEIG OLVOXAS HeTAED
OTEPEWV, LYPWV KOl AEPiV.

MoAAég opég Eva KOpa TToL dI0GIdETAI G€ KATTOI0 HECO PTTOPET VO OrTTO-
TeAéoel TNV TMYA Yo TN dnpiovpyic eveg GAAov KUOPOTOG Trou d1adideTon o€
S1apopeTikG péoo. MapadelypaTog Xapiv, dTav K&tolog Tailer KID&pa, dnpi-
ovpYel EYKEPOIa KOHOTO OTIG XOPOEG TNG. AUTG HE Tr O€IP& TOUG TTPOKGAOUY
S1opnkn KOHATA OTOV GEPQ, T OTTOIX VAOTTOIOUVTOI WG SI0G0XIKEG HETABOAEG
TNG TEONG (TTUKVWUATO KOI GPAIOHOTO ToL aépa). ‘OTav gpbdoovv 6To TU-
PTTGVO TOU AUTIOD TOU QVOPWTIOU, N HEHPPAEVN TOU TOHTTAVOL TTAAAETOI KO
Snpiovpyel eYKEPOIX KOPOTE, T OTTOIQ, OTN OUVEXEIR, HETATPETTOVTA O€ OIO-
HAKN KOHOTO OTO LYPOG TTOL LTTAPXEI OTO EOWTEPIKG TOU AUTIOU.

Ta KOpATO OTNV EMIPAVEIX TNG OGAACOAS

Ta KOpaTa 0TNV EMQPAVEIX TNG OGAAOOCAG OV HTTOPOUV VO XOPOKTNPI-
0TOUV 0UTE £YKGPOIa 0UTE OlapfKn. AUTO oupPaivel, SIGTI N Kivon Twv
OWHATIOV TOL VEPOL TreEPIAapBEivel T6OO YKAPTIEG 60O KOl SIGPKEIG GU-
VIOTWOoEG. MpdypaTi, n Kivnon TwV CWUATIWV TOL VEPOV GTNV ETTIPAVEIN
NG B&GAx000G Hev eival o0Te KGOETN 0UTE TTAPGAANAN TTPOg TN diebBuvon
d16600ng TOL KUOpOTOG. T TNV OKPIPEI, TAX CWPETIA TOV VEPOU OTNV
EMIPAVEIR TNG BGAACOOG KAVOUY OXEOOV KUKAIKEG TPOXIES, OTTwS Sefvel
n €Ikéva (2.7). ‘Omwg TapaTnpovyE, N EM@PAVEIX TOU VEPOD, OTNV TTE-
pImTwon d16&doong Tou KOpaTOG, amoTeAeiTal amd SiadoxIKES "KopuPEG"
Kol "koIAEG". Tar owpé&TIa TOu vepol Tov PBpioKovTal OTIG "KOPLPES' Ki-
voUVvTal TTPOg TNV KaTevBLvon 61G600NG TOL KOPATOG, EVEM TA CWHATI
TOUL vepoL TTou BpiokovTal oTIG "KOIAIEG" KIvoUvTal avTiBeTa. ETOI, TEAIKG,
O¢ YiVETQl PHETATOTTION TWV OWHPATIOV TOL VEPOU KAT& T 61Gidoon Tou
KOPOTOS.
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Alddoon tou KUUaTog
—_— >

Kopuopr|

Ko\d

KatelBuvon 31dd00ng Tou KUPATOG
D ——
To owudrio

\ eyKdpola ouvioTwoa
Tou vepoU KAvel

KUKNIKEG TPOXIEG SlAPrKNG oUVIOTHOA

Eikéva 4.8

Ta KGuaTO 0TV EMIPAVEIX TOL VEPOU Oev eival oUTE eykApoia, ouTe Siaurikn. To
OWUATIX OTNV ETIPAVEIX TOL VEPOU KIVOUVTOI OXEEOV KUKAIKA KOI HETATOTTICOVTOU
TG00 0pICOVTIX GO0 KOl KATOKOPUPA ATTo Tr) BE0T 100pPOTTING TOUG.

Omov x1 av fdAw mAdon edd agdiw,
TO OXOTAOL UE YOWOTEEL OTO PUG.
00. EAvrne (ITgooavaroliouoi)

Edv Bewprioovpe 611 n kivnon Tng TTNyrs Tou Topdyel TO KOPG ival TepIio-
o1k, SnAadn eravodapPdveTal o TOKTG XPOVIKG SIGOTAHATA, TOTE TO KOO
IOV TTOPAYETON B AéyeTOl TIEPIOBIKO KUK 1} ATA®WS KOpA. ‘OAat T €0 Twv
TIEPIOOIKMV KUPATWV €X0UV KATTOI KOIVG XOPOKTNPIOTIKA. TNV TEPITTTOON
KOT& TV omroial 1 kivnon Tng Tnyns eivar oAl appovik] TOAGVTwon, TOTE n
HOONPOTIKI OTTEIKOVION TOL KOPOTOG, £XEI TI HOPPI] NHITOVOEIBOUG KAPTTOANG
(efvol GpOIO PE TN HOPET] TTOU €XEl £VO EYKAPOI10 KOPOL OE GUYKEKPIPEV XPOVI-
KA} OTIYHR) Kol ouvodeleTal aTré TIG AvTIOTOIXEG OXETEIG (PAETTE €VOETO).
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Taxutnta U

Eikéva 4.9
Ta XQPAKTNPIOTIKG TOL OTIYUIGTUTTOU €VOG KUMATOG

2TV KopTOAnN ouTh (€Ik. 4.9) opioupe KATTOION XOPOKTNPIOTIKG Onpeio
Tou KUOpaTog: ‘Omwg £xouvpe RdN avaépel, ovoudletal "6pog” 1 "kopuen"
TO ONPEID TNG KXHTTOANG TOU KOPATOS TTov BpiokeTal PnAdTEpa oré Tor GAAS
onpeia oe oxéon pe Tn B€on 10oppoTriog (eik. 4.9), evdd "koIdia" To onpeio
ou BpiokeTal YapunASTepa a1 Tt GAAa onpeia.’ O 6pog "MAGTOG" avopé-
pETOI OTNV aTTéOTAON TOL "6pOoUG" 1] TNG "KOIAIG" TOL KOPATOSG, OTTé T BEoN
100ppoTriag. AnAadr, To MAGTOG 1I60UTAI PE TN HEYIOTN ATTOPGKPUVOT TWV
CWHATIWV TOV pE0OV OTO 0Troi0 S1adideTan TO KUpA, aTé TN 001N 100ppO-
miag Toug. ‘ETOl, ] KATAKOPLUPN ATTECTAON OTTO TNV KOPLPH €WS TNV KOIAICK
€vOG KOPATOG ival To SITTAGOI0 TOL TTAGTOLS (EPGTOV TO KOHG S10dideTON OF
op1ddvTio TTiTredO).

Tpia UOIKG pEYEDN eival ATTAPAITNTO YIOK TNV TTEPIYPAPH KOI TN HEAETN
TWV KUPETWV: 1 OUXVOTNTQ, TO PKOG KOPOTOG Kol 1 TaxOTnTar dididoong Tou
KOPOTOG.

@avrooTeite 6T eivanr Kadokaipl, BpiokéoaoTe TTavw o€ pIx BEpKa 0TO
Aryaio MéAayog kai YopedeTe. H BGAaocoa eivan fpepn kai n fapka okivnTh.
Za@VIKG, apxider va puoder Eva eEAa@pU HEATERI, Ko dnpIoupyolVTal KOPATO,
oL K&vouv TN B&pka va AikvieTal. AIoBavOpaoTe To KGOe KOPO TTov €pXe-
Tal. TNV opxn avupdvel Tn Bapka PnAd (KopuPrj KOPOTOS) KOl KOTOTIIV TN
pixver XapnAd (koiAia KOpaTog). ‘OTav 1 BApKa ETTAVEPXETAI OTNV OPXIKI TNS
Béon, éva véo KOpa Tnv avaykddel va §avakdvel Tny idia kivnon.* H kivon
S BApkag, atd Tn O€on nPepiag TnNG EMIPAVEING TS BGAACCOSG, TTPOG TX

' O1 6poi "6pog" 1j "kopun" Ka "KOINK" eivail KXBIEPWHEVOI KO XPIOTHOTIOIOUVTOI OKGHN KO OV Sev
eivon op16vTIO TO KOPK

> 2TV TPAYHOTIKGTTA TO TTOPGOEIYHa eivail IO OUVOETO KOI LTTGPXEN HIKPI] HETOTOTIION TNG
Bdpkag Adyw Tng emidpaons Tov aépa.



Tévw (PnAdTepa aTrd TN B€om 100ppOTTIaG),
KOTOTIV TTPOG TO KEATW (XOPNAGTEPO OTTO TN
B€on npepiag), €wg TNV eTTAVA@OPG TNS OTN
B€on 100ppoTTinG, OVOpGleTOl KOKAOG TOAG-
vTwong (k. 4.10). ‘Oco "peyodiTepa eivai
TO KOHOTO, TOOO PEYOAUTEPO €ival TO TAG-
TOG TOUG KO TOOO TTEPICOOTEPO KOULVIETAI N
Bépka, Gpa T600 peYOADTEPOG Kol 0 KUKAOG
TOAGVTWONS.

Eikéva 4.10

O kUkAog TaAdvTwong g Bapkag. MNaparnprioTe
o11 n Bapka TOAQVTWVETAI TTAVW-KATW OTTC T1)
6éon 100ppotriag TnG, aAAd Sev aropakpOveTal
HOvIua Q16 AuTHv. TO KOKKIVO GNUEID QPOAVEPWVEI
1) 8166001 TOU KUPATOG OTO QVTIOTOIXO XPOVIKO
Sidornua TaAdvTwong g LApKa.

H aiobnon mou £xouvpe mavw oTn Papka,
OAAGCel TTOAD (OTT6 eLXGPIOTI PTTOPET VO Yi-
vel SUOGPEOTN), EGV TON KOPOTA TTUKVATOULV.
H ouvxvétnTa eival To UOIKS péyeBog TTou
TEPIYPAEPEl TTO0O "TTUKVG | apaI&” eival Ta
kKOpata. AnAadr, ovxveTnta, f, KGpaTog
eival To MNAIKO €vog peydAov apiOpou n
(m.X. n =50) KOPLPWV 1} KOIAIDV TTOV TTEP-
vave amé éva dedopgvo onpeio (Tr.x. onpo-
doUpa), o€ KGTOI0 XPOVIKO didoTnpa t, Sia
TOU XPOVIKOU auToU Siaetipartog t. Tav-
TOXPOVQ, N IB1a 1] oNEAdoVPA TAAAVTDOVETAI
YOpw amd Tn 6€on 1coppoTriag pe Tnv dia
ovxvoTnTa f (eik. 4.11). H povéda pétpnong
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u

KUpatog
—

U KUpatog
—

U KUpaTog
e

u

KUpatog
e

u

KUpartog
—_—

Eixéva 4.11

H ouvxvetnTa TOU KUHOTOG
mpoodiopiCeTar amd Tn HETPN-
0N TWV KOPUPWV TTOL TTEPVAVE
amo éva Gebouévo onpeio kai
amo Tn HETPNON TOL XPOVOU
oV HecOAOPer.

NG ouXVOTNTaG givan To hertz (Hz). ETol, £6v n PE&PKA TOAGVTOVETAI TTAVO
- K&Tw 30 @opég oe 2 AemrTé (120s), n ovxvoTNTA Tov Ba eivan 0,25 TaAa-
vTQoeIg To devTepdAetrTo f 0,25 hertz (0,25 Hz). Tevikd 10x0el 6TI N GUXVO-
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TNTA TOAGVTWONG KGOE owpaTiov Tov péoou SiGdoong Tov KUpATOS gival
ion pe T OUYVOTNTA TOV 810V TOUV KUPATOG KA EiVAl iGN PE TN CVXVOTNTA
™S TYAS.

"Evar GANO UOIKG PEYEBOG TTOU TTEPIYPAPET TO KOPO KOl OUVOEETOI GHECO HE
TN ouxvoTnTa gival 1 mepiodog. Mepiodog, T, Tov KHpATOG €ivar 0 XpPOvog
mou pecolafei peTalv Tng Siédevong amd To id1o onpeio (Tr.x. TN onpa-
600pa), pIGG KOPUPHS EVOS KUPATOG KT TG XPECWS EMOPEVNS KOPUPHS
TOU. AnAadr], o xpovog Trou XpelGleTal N onuadolpa 6TV CUVOVTE Eva
KOpO, YIO va KGvel pia TAPN TOAGVTWOT (évav KOKAO TOAGVTWONS), atrd
TN B€on TnG fpepns BGAACOAG, 0TO LYNASGTEPO GNHEIO TOVL, KATOTIIV OTO
XOHNAGTEPO onpeio Tou Ko BOTEPa TGAI 0T B€on TNng BE0NG 100PPOTTIaS.
‘ETO1, O0HP®VA PE TO TTAPATTAV® TTAPGOEIYPA, N TTEPI060G TOAGVTWONG TNG
onpadolpag Ba eivar 1/0,25s"'=4s. H mepiodog Kal n ouxveTNTa £iVaI AVTI-
OTPOPWG AVAAOYES.

f== (1)

Kavéva »dua dev xparde:
oo arijfog Tov xaxla.

006. EAvrng (ITpooavaroliouoi)

To pfKog KOPOTOG €ivor €éva GNHAVTIKG PHEYEBOS VIO TI) HEAETN TWV KUHGTWV.
Mrjkog kbpaTog A eival i améoTacn peradl §Vo SIadbOYIKWY (YEITOVIK®WV)
KOPUPWV £VOS KUpaTog (onpeia A kai B Tng eikévag 4.12), | peta&i §vo
SradoyIkwv (yerrovikadv) kothidv (onpeia I kan A Tng eikévog 4.12), A Yeviké
peTOED HVO OTTOIOVONTTOTE YEITOVIKWOV Onpeiwv £vég KOPOTOG TTOL £XOLV TNV
id1a atropdikpuvon a1ré T BE0N 100PPOTTIG KAl KIVOUVTOI HE TNV idiar pop&
(onpeia E kat Z 4 H kou © g eikévag 4.12). To pikog kbpartog A eivar n
eAayiotn améotaon peTagv §vo Tuxaiwv Sradoyikwv onpeiwv Tov péoov
816600nG TOL KGpATOG, TR OTTOIC, GTAV SlIATAPACOOVTAL, CUPTIEPIPEPOVTA
TAUTOYPOVA, AKPIBWS pe TOV (810 TPOTO. To piKOG KOPOTOG OLVOEETAN pIE
TN ouxvéTnTa Ko TNV 1epiodo. MpdrypoaTi, OOP@PVA PE TOV OPIOPS TNG TTE-
pI660L, GTO XPOVIKG SiGoTnpa piag wepiddov T To kKGpa Siaviel améoTaoT
£VOG PIKOVG KUPATOG A (e1K6vEG 4.5 Ko 4.10).
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Kopupr _ A B KOpugn

KOWia KOW\la

—
TaxutnTa KUPatog

Eikéva 4.12
2TIYHIOTUTIO OTO OTTOI0 PAIVETAI TO KOG KUUATOG KOl TO TTAGTOG TOU KUHOTOG

To priKog KOHOTOG KOl 1] GUXVOTNTA €ival PUOIKG PEYEDN TToL €XoLV 161
aiTepn ONHACIX I TOV TPOTTO HE TOV OTTOI0 AVTIAGHPOVOHOOTE TOX KOHOTO
otnv kadnuepiviy wr]. H ouxvoTNTA TOV KOPATOG ATTOTEAEN TV TALTOTNTG
TOU, WOTE VA TO Slakpivel kaveig avapeoa amo Ta XIAiGdeg GAAa KOpa-
T MOV GUVAVTAPE OTNV KABNpePIvy i}, APoOU n CUXVOTNTA TAPAPEVEI
avaAloimTn, amé 6moI0 PECo KAl av MEPEOEl TO KUPA TT.X. 1] CUXVOTNTO
NG KITPIVNG aKTIVOBOAIOG eivai S10POPETIKI) OTTé T CUXVETNTA TNG KOKKIVNG
KOl SI0POPETIKH OTTO TIG OUXVOTNTES EKTTOUTIAG TWV PAOIOPWVIKOV OTOOH®DVY,
TwV OKTIVoV X KOl TV OKTIVDV Y).

‘Evar GAAO uOIKS péyeBog TTov HOG XPEIGLETAl VI T HEAETN TWV KUPATWV
eival n TaxvtnTa diGgdoorig Tovs. H TaxvTnTa 81iddoong Touv kKHpaATOG 1G0U-
Tal pe 10 MNAIKO TNG améoTaons £ ov Siavier pia KOPLEL TOLV KOPATOS
og xpovo t, Sia Tov xpovou t. EGv Bewprioovpe 611  TaxOTHTA diGidoong Tov
KOPOTOS YIO VO OUYKEKPIPEVO PEOO gival OTOOEPH, TOTE, COP@PWVA PE TOUG
VOPOUG TNG eVBUYPAPHNG OPOANS Kivnong, 10XVE:

v== 2

{ (2)

E&v To KOpa diavioer améoTaon ion pe éva prikog kKogaTog £ = A (3), TO

XPOVIKG SidoTnpa Tou Ba amraiTnOel Bar eival avTioToIXX (00 pE pia TTEPiodo:
t =T (4). AvTIKaBIOTOVTOS TIG (3) Kal (4) 0TV (2) Bar £xovpe:

4)
o)
t (5)
H mopatrévm oxéon ovopdletan Ogpelinddng e§ioworn TG KUPATIKAS.
H oxéon auTr] pmropefl va SiaTuTrwOEl Kal o€ GLVGPTNOI HE T oLXVETNTO,
s €ig: v =M (6)
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H tayxotnTa diddoong Twv KUPGTwY e€apTdTal pévo atd Tig 1I016TNTEG
Tou péoou diadoong. Qg Tapdderypa avagépoupe 6TI 0 X0s d1adideTal oTov
aépa kal og Beppokpooion 20 °C pe ToxOTNTA 344 m/s, evdd 0T 0TEPEG dIOOI-
deTau pe OAD peyoAiTepn TOXUTNTA.

U IMTAPAAEITMA 1

‘Eva kOpa d1adideTan o€ pia xopdn pe TaxdTnTa 0,50 m/s. To piKog KOPATOS
Tou gival 25 cm. Na UTTOAOYIOTET ) GLXVOTNTA KOl 1) TTEPIOGOG TOL KOPATOS.

Avon
A6 Tn Bepehiddn eiowon Twv KUPGTWY L = fA, TTPOKVTITEN OTI:

1
f=0_050ms”_ a5 h,
A 0,25 m
Ao T €0 T_11T OKOTITEl OTI: T—l— =0,5s
noxeon =5 1P T @s)

H padnpaTikn meprypagr Tov KOHATOS

Mny avnovyeite yia tig dvoxolies oag ota Mabyuatixd
Mroed va oag Befardow ot ot dixég pov eivar ueyalivtegeg.

A. Aivordwy

‘Otav éva KOpa "Tagidedel" o€ Eva pE0o, TO CWPATIOIN (MOPIX) TOL PHETOL
TOAQVTOVOVTAIl YOPW a6 TI§ BE0EIG 1I00pPOTTIG TOUS. Oa ATAV EVOIOPE-
pov, €&V PTTOPOVOOHE VO YVWPICOVPE TNV ATTOPGKPUVOT Y TOU TUXOVTOG
owpaTIdiov aTd TN B€0n 100ppPOTTIaG TOL Yio K&GOe Xpovik oTiyun t. EGv
Bewprioovpe OTI TO KOPOTO €ival TTEPIODIKA KOl TTPOEPYOVTAI O YR
TTOU KAVEI OTTA] GPHOVIK] TOAGVTWOT), TOTE Ol HOONPATIKEG OXETEIG TTOU
TEPIYPGIPOLY TO KOPX VAl 01 GKOGAOLOEG:

y=Anp2 (ft- %), yia 6166oan (mpog Tax Se&IR)

y=Anu2m (ft+§), yia 616600 (TTpog T APIOTEPS)



MHXANIKA KYMATA 109

omouv A eivan To TAGTOG TG TaAGvTWONG, f n ouXVOTNTA KaI A TO UKOG
KOUOTOG.

O1 ox£€0eIg aUTEG 10X0OOLV TOOO YIO TO EYKGPOIO GO0 KO YIO TG SIGHIKN
KOPOTQ, e TNV TPOUTT60e0n 611y = 0, 6Tav X = 0 kai t = 0. ‘Omwg Tapa-
TNPoUVHE, eEAPTWVTAI A6 SVO TTAPAPETPOUS, TIG X Kail t. AnAadn, N amopd-
KPULVOTI Y €VOG ONUEOL TOL PETOL eEAPTATAI TOOO ATIG TNV ATTGOTOOT] TOU
amé Tnv Tyn (x), 600 Ko a1md 1O Xpovo (t). Emopévmws, dev ptropodpe vor
KAVOULUE TN YPAPIKH TTAPGOTAON TWV 600 TTAPATTAV®D OXECEWY. MTTOPOLY
OpWG VO YIVOLV 01 YPOPIKESG TTAPOOTAOEIS, EGV KPOTAOOVUE OTAOEPH T HIC
oo TIg 600 peTAPANTES.

Ag vTTOBEoOLpE OTI £va CWUOTIOI0 BPICKETAI 0€ ATTOOTAON X OO TNV
apxf TOL CUOTAHOTOS CUVTETOYHEVWV. ATIO TIG TTAPATIAVW OXEOEIG UTTO-
pel va TpoadioploTel n amopdkpuvor] Tou y até Tn BEon 100pPOTTIOG TOL
Yio K&BE XPOVIKH OTIYHR t KO VO YIVEL I YPOIPIKH TTAPEOTOO TTOU TNV OTEl-
KoviCel. XTnV TEPIMTWON QUTH, 0l OXEOEIG AUTEG EKPPALOLY TNV Kivnon
TTOL KAVEI TO CWHATIOIO KAl 1 0Trola eival aTTAR] aPpPOVIKH TOAGVTWOT (EIK.
4.130).

AvTioTOIXQ, YIa SebopEVn XPOVIKN OTIYHN t, O TTAPATIGV® EEIOWTEIG HOG
6ivouv €va "oTIyHIOTUTTO" TOU KOPOITOG TN OUYKEKPIHEVN XPOVIKH OTIYHH, KOI
N YPOQIKI TTAPEOTOON TTOL TO XTTEIKOVICEl PAIVETAI OTNV eIKGVa 4.13f.

y nepiodog=T

(@) /\ /\ /]\ Eikova 4.13

\/ \/ | \l/ XPOvog (t) a) Aroboon TaAdvTwong

B€an npepiag EVOG  OWMATIOL  TTOV
BpiokeTal oe oLYKEKPI-

y 4 p 2
Hrikog KUpaTog=A HEVH QEOI’] & ovvapTnN-

on JE TO XpOvo, Kai

®) f\ /\ /[\ B) otiyuiétumo Tov KUHQ-
\_/ \_/ l \l/ Entéoreen 70G I 6ebopEvn xpovi-

6gom npepiag Kr7 onyprj t

‘OXa T KOPOTO, PNXAVIKG KO NAEKTPOPAYVITIKG, £X0UV HEPIKEG KOIVES 1016~
TNTEG. ATI6 QUTEG B0t HEAETOOVHE 0TI CUVEXEID TNV AVAKAOOT, Tr OIGBACION
Kol TN ouHPoAR. O1 1616TNTEG aUTEG Bar e§eTAOTOVY TTOIOTIKS, SIGTI 1 TTO0O-
TIKA e§€Taor] Toug Ba amaiITodoe TTOAD o PabI& digpevvnorn. ZTo KEPGAQIO
™G OTTIKAS Ba peEAeTNOOVY TTOCOTIKG Ol VOHOI TNG OVAKAXONG Kol TnG S16-
BA0oNG YIa TO 0PATS PWS.



110 @YsIKH

To evdduvyo @ws mov aomeoyaidiel
xav’ e1xova xai opolwon Tov ameloov.

00. EAvryg (A&wov Eotl)

APAXTHPIOTHTA 5

To auvépevo TNG AvEKAAGNS TWV KUPATWY PTTOPET va TTapaTnpnOel evKo-
A, €&V KAVOUHE TO TTAPOKATW TEPAPA: & HIO AEKGVI PE VEPO, OPIVOUL-
pE va TTEOElI OO HIKPG VYOG - OTO KEVTPO TNG - €Va HIKPG EACPPU OWOHQ
(.X. pia ok 1 pIa oTayova vepo). Apéows, Ba dSnpioupynBoly KuKAI-
Kol KUpaTIKOl TTaApol o1 oTroiol B HETOG0BOVV WG TO TOIXWHA TNG AeK&-
vng, 61mov Ba AVAKAGGTOUV Kal B £MOTPEYPOLY TIHOW (TTPOG TO KEVTPO).

KaTt& Tnv avékiaon, To pws "avatnd&" oTov KaBpé@Tn Kol yupilel Tiow,
0 fxos "avamnd&" oTov Toixo Kol Eavayupilel wg NXW, Ta KOPATA TNG Od-
Aoooog XTUTTGVE OTNV TpoKLpaia kal Eavayvupifouv Tiow. AnAadr, oTnv
AVAKAGOT) 1) EVEPYEIQ TIOV PETAQPEPETAI OO TO KUpA aAAG el KaTEHOLVOT)
S1adoong, kabwg xTUTIdEl 0 pia emipdveia. KaBe @opd Aoimrév, ouv éva
KOpa @OAvel 0 pIa AOLVEXEIX TOU péoov oTo omoio S1adideTan (m.X. o
éva epmodio 1 og pia mepioxn HETAPBOANG TV IBIOTHTWY TOV pédov), pépog
TOV KOPATOG 1 KO 0AGKANPO To KUpa B avakAaoTei, SnAadn 6o aAdager n
mopeia TOV OTO (610 pégo (e1kdveg 4.14, 4.15).

Mpoomimtwv naApog
/\
(@
/P
®
(\
—_—
Eikéva 4.14
\/ © AvdkAaon ToAuol OTO OTEPEWHEVO GKPO OXOIVIOU.
—

AVAKAGDHEVOQ MAAUSG O TaAUGG MOV AVAKAGOTNKE Eival AVEOTPOLUEVOG.
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Eikéva 4.15

AVAKAQON KUKAIKOU KOHOTOG O€
evBUYpaAuUo TOIYWHO (EUTTOOIO).
To avakAwpevo kUua ivar To 1610
e ekeivo mouv Ba Snuiovpyovoe

uion TNy OUUPETPIKY TNG QPXIKAG
TIOW QTG TNV AVOKAQOTIKY ETTI-
Paveia.

‘ExeTe avopmTnOel TOTE MWG gival SuvaTév va BAETOVPE COPATA TTOL
bev exmépmouv 81ké Toug Pwg;

H avaklaon Twv KUPGTWV £ival KAOOPIOTIK YIO TOV TPOTO HE TOV
omoio avTIAGpPBavopaoTe Tov K6OpO. EGv Ta kOpaTta dev eiyav Tnv 1816Tn-
T TNG AVAKAGONS, Ba PAETTOpE EAGKIOTO OTTO TA TIPEYHOTO TTOL LTTGPXOLV
YOpw pog. Mp&ypaTi, OAA T CHOPATA OV SEV EKTEPTTOVY SIKG TOUG PG
(pn avTéPwWTA) Ba @aivovrav pavpa, SI6TI Ta MEPICGOTEPA CWHATA T
BAémoupe, eme1dn] avakAovy To WS GAAWY AVTOPWTWV CWHETWY, (FAIOG,
AGpTTEG pwTIOp0V). Oa {ovoope o€ €vav KOOHO PaUpo, 6TTou dev Ba diakpi-
VOHE TO TTPOOWTIO TWV YOVIWV HAG Kol Twv @idwv pog, 6t Ba Eexwpilape
TO XPOHOTA TWV AOLVAOUBIDV 1 TO TTEPIYPOAPHA TWV TTEPICOOTEPWY CWHATWV
YOpw HOG.

AvTioToIXQ, 01 YOI oL Bt EpTavav oe pog Bot HTAV TTOAD SIGPOPETIKOL,
KOG de Ba vTPXE N avAKAXON TOug O€ KIVNTA 1} OKIivTO EUTTEdI TOL
YOpw Xwpov. O1 avakAGoEeI§ TV RX®WV TEAvw OTa Sid@opa epmédia (G-
TOpa, Tafdvi, Toixol, EmmAa KTA.) PEPVOUV ONHAVTIKES TTANPOPOPIES YIa
TO YOPW XWPO KAl TIG 1I816TNTES TOL. "ETOI, f[XOUS TTOL TTPOEPXOVTOI AT TNV
idix TNy, Toug AvVTIAGPBAVOPAOTE TTOAD BIGPOPETIKG O €va peydho Gdeio
SdwpdTio amé 6,TI og éva pIKPS Gdel0 SwpdTio, pe TNV TPodTTé0eon BEPaia
OTI BpiokSpaoTe oTnv dla aréoTaon omd Ty TNYyr. Emriong, diagpopeTiké
QVTIAGPBAVOPOOTE TOUG XOUS O€ £var GOEI0 OTT6 6, TI O€ £val YEUGTO SWPGTIO.
A10OPETIK& avTIAGHPAVOHOOTE TOV X0, OTAV QVOKAGTOI 0€ YUPVS 6&1Tedo
Kol SIGOPETIKS, 6TaV avakAGTON o€ 6&TTES0 KOAVHPEVO pe XA, O1 GvBpw-
IOl TTOU GOXOAOUVTOI PE TNV AKOLOTIKA TV XDPwv Aapfdvouv TToAb cofop&
LTIGYPN TOug TIG SIKOTAOEIG TOL XWPOU, TIG DIATAEEIG TV ETITTAWY, TO LAI-
K6 Twv Satrédmv Kal Twv TofXwV KTA., TIPOKEIHEVOL VoI ETTITUXOLV €val KOAG
QAKOUOTIKG OTTOTEAECO.

>tnv koOnpepiviy pag {wr éTav avridappavopaoTe €vav fxo vopifovpe
0TI AUTOG PTAVEI O HOG KATEVLOEIQV OTTO TNV TIMYF| TTOL TOV TTPOKGAECE. TNV
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TPOAYHOTIKOTN T OpWS OGKOVHE TOV X0 ALTO, OTTWG POAVEI G€ PHOG TOTO OTT6
TNV NXNTIKA YN, 600 Kail atré TiG TTOAAATIAEG Kol SIO0XIKEG aVaKAGOEIG TOU
oTa EPTIEdI TOU YOpw XWPov. O1 TTOAAATIAEG aUTEG avaKAGOEIG POGvoLY
O€ POG PE HIO EAGXIOTH XPOVIK] LOTEPNON O€ OXECT PE TOV X0 TTOU POAVEI
kaTevBeiav a1rd TNV TNYH. O avBp®dTIVOG £YKEPOAOSG, GHwS, dev ptTopel va
S1oKpivel TN XpoviKA aUTH LOTEPNON KAl yI' AUTO dev TNV AVTIAGPPBAVEHOOTE.
AUTO €xel WG ATTOTEAEOPA VO SIAPOPOTIOIEITAI O APXIKESG (XOS KO var Sivel
S1apopeTIKr) afoBnon oTov GvBPWTTO (ETTIUNKOVETOI O XPOvOg TTou Siapkel o
NX0S)-

Fevikd, 6nAadr), Ba propovoape va TTOVHE 0TI XWPIG TNV aGvAKAGON TV
PWOTEIVOV KO NXNTIKOV KUPGTWV B (oVoape g€ €vav KOOHO TTOAD pTwYO,
HOULVTG KOl HOVOTOVO.

Mia 6GAAN onpavTikA 1616TN TG TwV KUPGTWY gival N 18I6TNTA TNG SiIGOAaonG.

H evtOTTwon Tng amméTopng KGPPNg Owp&Twy oTn SIaXWPIoTIKY ETIO&-
vela 800 pEowv SIoOopETIKIS TTUKVOTNTOS (Tr.X. £var HOAUPI TTou gival TOTro-
BeTNHEVO OPBIO PECTl OE £V TTOTHPI HICOYEPGTO PE VEPO) 1 TO YEYOVOS OTI K-
TIOIEG HEPEG 01 (YOI AKOUYOVTal KaBOP& O€ HOKPIVEG ATTOOTAOEIG KO KATTOIEG
GAeg pépeg 6ev akovyovTal KABGAOL OTIG idlEG ATTOOTAOEIG OPEAOVTAI OTN
IGO0 TWV KUPGTWY (NAEKTPOHOYVNTIKWV, NXNTIKOV KTA.).

APASTHPIOTHTA 6

To @aivépevo Tng SIGBAAONG UTTOPOUHE VO TO TTAPATNPROOVHE VKO-
Ao, €6v OTGEOVHE TTPOOEKTIKG OTOYOVEG VEPOU TAVW OTA YPAHHOTO
€vog epIodikol i piag e@nuepidas. Apéows, Ba Ta Solpe va peyeBvvVo-
vral. Ta YVoAI& puwTTiag AeIToupyolV pe avaAoyo TPATTo Kai SIcBAoUV TO
Pws, £T01 WOTE va £€0LdeTEPDVOLY TIG aTéAeleg TOL paTiol (BA. §9.11).

Ta KOHOTO TOUL PWTOS (TTOU ATTEIKOVICOVTOI OTTO TIG PWTEIVEG OKTIVEG)
S1aB VTl (KGPTITOVTO), OTAV TTEPVOVY A6 TOV GEPO OTO YUOAI, OTO VEPS,
og éva TIpiopa, Kal avTioTpo@a. AIGBADVTOI OKON, KO 6TAV TTEPVOUV HEOO
16 OTPWHATO OEPO SIAPOPETIKAG TTUKVETNTOS (BA. §9.2).

‘OTtav KOpoTa vepol avaykKGovTal va TTepGO0oLV aTré Pia TTepIoXr opi-
opévou PBaBoug oe GAAN Teploxr diagpopeTikob B&Boug, TéTe N TaxOTNT&
TOuG OAAGCEl. ZUYKEKPIPEVA, N TOXOTNTO YIVETOI PIKPOTEPN, OTAV TO KOHX
Tepvaiel amd vepd peydAou PaBoug oe vepd pikpoL BéBoug. AUTO onpaivel
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0TI, €MeIOA N OLXVOTNTA TWV KUPATWV TTAPAHEVEI AUETEPANTN, TO HAKOS
KOHOTOG Toug Ba oAAGEE! Kot B Yivel PIKPOTEPO OTA veP& HIKPoL B&Oous.
O1 e1kbveg 4.16a kail 4.16 deixvouv pwToypagieg amd Tn diGOAaoN KUpG-
TV, 6TaV TO KOPG TTepVAel amrd vepd HIKpoL B&BoUG o€ vepd HeyaAUTEPOL
B&boug: o) 6Tav TO KOPO TEPTEN TTAPGAANAG 0T SIOXWPIOTIKI ETIPAVEIX
(e1kéva 4.16a kail B) 6TAV TO KOPQ TTEQPTEN LTTO YWVIC 0T SIOXWPIOTIKI ETTI-
Ppaveia (eikova 4.16[3).

Eikova 4.16a Eikéva 4.16f

AigOdaon Twv KuuaTwy, KabWsg 10  DwToypapio TG SIGBAAONG TWV KUUG-
KUUQ TTEPVAEI Qo pnxd& VEPA (OTNV — TWV LTTO YWV, 0T SIXXWPIOTIKY ETIPA-
Kopuprj TNG wToypapiag). [Npooé-  veia yetali 600 mepIoXWV SIAPOPETIKOU
TE OTI TO UIKOG KOHATOG givail UIKPO-  BAOOUG O picx Aekavn Lie vePO.

TEPO OTA PNXA VEPA.

AvtioTorxa, Ta kOporo fxov "AvyiCouv' (aAA&louvv kaTevBuvar), 6Tav
TTEPVOUV HEOO OTTO SIGPOPETIKE OTPWHATA GEPA. ZUVETIRG, Sia@Aaon eival
n kaGpyPn (aAdayn) Tng dievOvveng Siddoong Tov KGpaTOG, dTaV AANGLEN N
TaXUTNTA 8138001 G TOVL. AUTS CUpPaivel, OTAV TO KUPO CUVAVTA TNV TTO-
peia Tov €va GAXo péoo Siadoong, To omoio £xe1 SiaopeTIK TUKVOTNTA
amé To apXIKO 1} SiapopeTik Beppokpacia 1 SiagpopeTiké Badogs. ‘Etol,
oétav éva KOpa alldder péoo d1adoong, maparnpeital aAdayn TnG mopeiag
TOU KUPOTOG.

‘OTav To PWS TEPVE A6 £va SIaPAVES PHETO (T1.)X. AEpa) o€ Eva GAAO (TT.X.
YUOAD) SI0POPETIKASG TTUKVETNTAS, N OAANAETTIOPOAIOT TOU PWTEG PE T ATOHO
TOU VEOU pPE€oou (YVOAIOD) TTPOKOAET KOBUOTEPATEIG TTOL €XOLV WG XTTOTEAE-
OHO HIG ONUOVTIKY PEiwan TNG TaXOTNTOG O0TO VEO HECO (YUOAD). AIGBAGON
TOL QPwTEG ovpPaivel kal 0TV aTpéo@aipa. Na Tap&derypa, kaTd Tn dSoon
TOU NAIOL O1 OKTIVEG TOL PWTOG avoyKGovTal va diaTpé€ouv GAo kol o
TTOXIG OTPWPOATA TOU GEPA (HEYOADTEPO PIKOG OITHOOPAIPAS), HE XTTOTENE-
OHO OUVEXEIN VO KGUTITOVTOI KOl €TO1 0 AAI0G VO EPPaVICETAI TTAVWD OTT6 TOV



114 OYSIKH

opiCovTa, evad €xer Ao dvoel. ETiong, To @AIVOPEVO TOU QVTIKATOTITPIOHOU
TOU NAIOKOU PWTEG OTO SPBHO TIG (EOTEG PEPEG TOU KAAOKAIPIOH OQPEMETA
oTn S1IG6AaoN TOL PWTEG OTNV ATPHATPAIPA AGYW TNG d10POPGS BEPHOKPOTT-
ag TwV JIGPOPWV OTPWHATWV TNG (EIKGVQ 4.15).

YuxpPOg Kat UKVOG aépag

aktiveg pwtdg

Bepudg kal apaldg agpag

Eikéva 4.17

Tig {eoTEG uépeg Tov kaAokaipiou, n 61G6Aaon Tou NAIOKOU PWTOG O€ OTPWUATA TNG
ATHGOPAIPAG TOU EXOUV SIAQPOPETIKY BgpLOoKpaoia dnuiovpyel oTov GvOpwWTO TNV
Wevdaiobnon piag Afuvng vepol TTAvw OTOV AUTOKIVNTOSPOUO.

Opoiwg, T NXNTIK& KOPOTO SI0OA®VTAI, 6TAV TTEPVOUV HEOT A6 OTP®-
pOTO TOUL A€pa SIaPOPETIKAG Beppokpaoiag. O fxog Tagidevel pe peyoAvTE-
pn TaXOTNTA OTO BEPPS OEPT KOl PE HIKPOTEPN TAXVTNTA OTOV PuXPO OEPAL.
AUTO oupPaivel, SIGTI T&X CWPATIX TOL BePHOV AEPQ EXOLV PEYOAVTEPN KIVITI-
K] EVEPYEIQ KOl TOXOTNTO GTTO TO CWHETIA TOL PUXPOV CEPT KAl ETOI HETO-
PEPOLV TTIO YPHYOPO TNV TTANPOQOPIT (TNV EVEPYEI TOL NXNTIKOU KOPOTOG)
até onpeio og onueio. Eropévawg, 6Tav kpbo OTPWHOTO aépa eival TTavw
amé (eoTé OTpOHATA 0pal (6TTwg oLpBaivel cLVABWS Hicr Beppr] PEPT), N
ToXOTNTQ TOL HXOUL &ival AUVENPEV KOVTG OTO €00IPOG KOI TO NXNTIKG KOPO-
Ta TeVOLV va AVYiGoLV TTPOG Ta TTEVW. 1" AUTO 0 X0G Sev AKOVYETOI KOAG.
AUTO oupPaivel pe TOUG KEPOUVOUG TTOL OEV OKOVYOVTOI O€ OTTOOTAON PHEYO-
AOTEPN OTIG pEPIKG XIMOHETPA. AVTIBETR, OTOV (E0TG OTPOHATO KEP Eivai
TAVW OTT6 KPUG OTPWHOTO AEPO (BEPHOKPOTIOKT] OGvOOTPOPH), N TaXOTNTA
TOU X0V &ival EAATTWHEVN KOVTE OTO £6aOg, Ta NXNTIK& KOPOTO SIaOAD-
VTQI TTPOG TOL KATW KO £TO1 01 01 OKOUYOVTOI O€ HOKPIVEG OTTOOTACEIG (€I-
KOva 4.18).



MHXANIKA KYMATA 115

Kpuog aépag

Oepudg agpag

Oepuodg agpag

Kpuog aépag

Eikéva 4.18
Ta NYNTIKG& KOUOTO KGUTTTOVTOI HETASU OTPWHATWY TOL AEPA TTOL EXOLV SIOPOPETIKEG
OEPUOKPAOTEG

AIGBA0on oLPBAIVE KOl OTA GEIOHIKG KOPOTO, OTAV SIATPEXOLV TO ECWTE-
PIKG TNG YNS, 6TTOL CLVAVTOUV OTPWHATA BIAPOPETIKAG TTUKVOTNTOS. Ta OUL-
HTTEPEOPOTO TTOV TTPOKUTITOLV OTTO TN HEAETN TNG SIGOAQONG TWV OEICHIKWV
KUHATWV TTOU KATOYPAPOVTOI 0TOUG SIGPOPOUS avé T YN O£IGHOYPAEQOUS,
odAynoav oTn XapToypdi@non Tou e0wTePIKOV TNG YNNG, 6TTwsg Ba dovpe 0TO
OXETIKG KEPAAQIO.

Ki n ayrlda Tov rjov
ylvmxev, 10éote,
0 uirog tov Bavdrov.

00. EAvrng (A&wov Eott)

>Tov K6oHo Trou (oUpe pog TrepIBGAAel éva TAB0G KUpGTwY. OTToudHTIOTE
Kol av BPIOKOHOOTE OTTAVIO (pBGVEl 08 HOG Evar HGvO KO O HIa TTyH. Xu-
ViBwG, POBAVOLY OE HAG TAVTOXPOVA KUPOTO OTIé SIGPOPES TINYES KOt EKEVO
TO OTT0I0 €MEIG TEAIKE QVTIAGUPOAVOPOOTE £IVOI TO OTTOTEAETPA QUTWV TWV
KUH&TwV. AANG T1 oupBaivel STav KOPOTX a6 S1GPOPES TTNYES CLUVAVTOVTAL;
‘Otav §vo 1| ePICOOTEPA KUPATA POAVOLY TALTOXpPOVA O £va Onpeio,
TOTE TA KUpPOTO GUTA cupfdAdovy, SnAadn "mpooTiBevTal" KaI TIPOKOTITEN
£va ovvBeTo KUpA. H poper Tou oUvBeTOoL KUpOTOG e€apTGTON AT TOV TPG-
TT0 pE TOV 0TToi0 Tal €T P€POug KOPOTO oLVAVTOUV TO €va To GAAo. ‘ETol,
£dv guvavtnBoulv aTo id10 onpeio §Vo kipaTta idlov MAGTOUG KA1 POPEG
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Kivnong (.. §60 kopVPLS 1} Suo KOINIES), TOTE Tar MAGTI AVTWV TWV KVHPG-
TWV "mPooTiBevTar" kai £yovpe evioxuon Tov KOpaTog (Eikéva 4.190). ZTnv
TEPITTWON AUTA Aépe OTI Ta KOPATO £POACAV OTO CUYKEKPIHEVO ONUEi0 O€
SUpPwVia @dons. Edv cuvavrnBolv oTo G610 onpeio §Vo KGpaTa AvTiOE-
TOV MAGTOUG (TT.X. KOPUPI] TOV EVOS KUHATOS KAl KOIAia Tov GAAov), ToTE
TX MAGTI AUTWV TWV KUPEATOWV aAAnAoavalpolbvTal Kal £XoUpE amoofeon
KOPATOG (e1KGVa 4.190). TNV TepimTwon auTh Aépe 6Tl T& KOPATO £pBacav
oToO 510 onpeio oe avTiBEoN PAONG. Ze OTTOINONTTOTE GAAN TTEPITITWON TTPO-
KOTITEl évar o 0UVOETO KUPX (e1kéva 4.19y). H oupPoAr| xapakTnpiler 6Aa Tox
KOHOTO: KOHOTO TToL S100i60vTal 0TOV aépa 1] 0TO vEPS, KOPATA PWTEIVS
NXNTIKG, KOHOTO £YKEpoia i diaprkn (eikéva 4.20).

‘Opola kUpata oe cuppwvia eaong
Evioxuon kupatog

e eaVaV

/\/—\_/

‘Opota kipata oe avtiBeon pdong
/\_/'\_/ AndoBeon kUUATog
+ =

AlapopeTikd kUpata 20vBeTo KUpA

/\/\_/
+ = -/\’\/\./\/\/\/
"\N\N\N\N\NNSV
()

Eikéva 4.19

H ouvpPodr 6o kvudtwv: o) ibiov TAGTOUG, 610V UKOUG KUUATOG (BLOIX KUUOTQ)
Kol 08 ouu@WVIia paong énuiovpyel évar KUUA i610v UAKOLG KUUATOG KOl EYXAUTE-
pov (6rrTAdoiov) AdToug, B) idlov TAGTOUG, 510V LIIKOUG KUHATOG (GUOIO KUUOTO) KAl
o€ avtiBeon paong obnyei otnv aAinAoe&ouvdeTépwan Twv KUUATWYV, Y) SIXPOPETIKOU
TTAGTOUG, SIOPOPETIKOU HIKOUG KULATOG (SIAQOPETIKA KOHATA) Snuiovpyel éva oUvOe-
TO KUUQL.
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Eikéva 4.20

Qwroypapia NG oLUPOARS
KOUGTWY 600 OnuUeIaKWyY -
yWv 1mou eival OUUQUWVEG (eK-
TTEUTTOLY KUUOTA L€ 610 TTAG-
T0G, 1610 UKOG KULATOG KOl O€
oulPWVIa Paong)

H akovoTikr, 6TTwg N £xoupe emIoNPGvVEel, HEAET& IBIITEPT TN CUHBOAN,
81671, 6Tav Y. YIVETOI IO OUVOLAI Og KAEIOTO XWpPo, e€XITIOG Twv TTOAAG-
TADV GVOKAGOEWY 0TOUG TOIXOUS TNG AiBOLONG, £XOVPE PAIVOHEVA CUHBOARS
TV AXwV. To TEAIKS KOAGS 1] KOKG GKOLOTIKG aTroTéAeopa e§apTATON OIS TOV
TPGOTTO e Tov 0Troio oLHBGAAoLY o1 fixol. N AUTE, o€ TETOIEG TTEPITITWOEIS Yi-
VETOI €10IKH PHEAETT) OIKOVOTIKAG YIX TN OWOTH OPXITEKTOVIKI] KATOOKELH] HIOG
aiBoLTAG GUVALAIDVY.

EPOTHXEIX - AXKHZEIX

2TIG TOPAKATW ePWTHOEIG 1-4, va emAE€eTe TN owOTI amrdvrnon

1. Ta KOpOTO HETAPEPOLV:
o) p&da
) nAekTpikd opTio
Y) evépyeia
6) NAekTPIKG PopTiO KAl P&l

2. Ta eyk&poia kopata diadidovTar pévov:
O) OTOL OTEPER KO OTNV ETTIPAVEIN TWV VYPWV
B) oTa LYPG KOl OTNV ETTIPAVEIR TOV OTEPEWV
Y) OTG Q€PIO KOl OTNV ETTIPAVEIR TWV VYPWV
0) oTO LYP& KAl OTA AEPIT
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10.

11.

2TO EYKEPOIa KOHOTA EAAOTIKOTNTOG T CWHATIOI Tou péoou diGdoong
KIVOUVTO:

a) 0€ KUKAIKEG TPOXIEG

B) oe EMEITITIKESG TPOXIES

Y) TTapGAANAQ TTpog To SIGVLOHG TNG ToXUTNTAG SIGOO0NG TOL KOPATOS
6) K&BeTa POg TO SiGivuopa TNG TaxVTNTOG H1GE00NG TOL KOPOTOG

To kOpoTa OTNV ETTIPAVEIC TWV LYPWV Eivai:
a) diopkn

B) eyképoia

Y) TALTOXPOVWS KAl SIGHAKN KO EYKAPOIX

6) mAGyia TTpog TNV emIPAvVEI TOL BuBOL

Mg ovvdEovTal TO PAKOG KOHOATOG KOI 1) GUXVOTNTA VIO KOHOTO OUYKEKPI-
pévng oTaBeprg TaxOTNTOG diGdooNS;

[Moieg o1 S10POPES TWV EYKAPTIMV KOI TWV SIGHAKWV KUHETWV;

YTo0£oTe 671 éva SIGPNKEG KO S1abideTal KATA HAKOG £VEG EATNPIOL pE
TaxOTNTA 3 M/s. AuTé onpaivel 611 pia otreipa Tou edaTnpiov Ba diavioel
pia aréoTaon 3 m og Eva S6euTEPOAETTTO; AITIOAOYNOTE TNV GTAVTNOT
00G.

"Eva appoviké kOpa d10dideTan og piot xopdr) pe oTabepr] TaxOTNTA. AUTO
onpaivel 0TI T CWPATIO TNG Xopdng Ba £xouv TavTa Pndév emTdyuvvon;
AITIOAOYAOTE TNV OTTEVTNOT| OGG.

“Evag GvBpwTrog Trou PpiokeTal péoa o€ pia f&pka 0T 6GAacoa TTapa-
TNpel 671, Apouv TePAOEl ATTO PTIPOCTA TOL itk KOPLPH KOPOTOS, Ol £TT6-
peVES 30 KOPLEPEG TTEPVOUY O€ XpOvo 4 min. [16on eivan n ouxvéTnTA TOL
KOpOTOG;

“Eva Sedgivi yia va Bpiokel To SpGpO Tov, EKTTEPTTEI EVO APHOVIKG NXNTIKO
KOHO pe prikog KOpaTog 2,9 cm. H Tax0TnTa pe Tnv omroiar diadideTar To
KOpa oTn 6&Aacoa eival 1450 m/s. Na utroAoyioTel i) repiodog Touv KUHO-
TOG.

“Eva diGpnkeg kOpor pe ouxvétnTa 8,0 Hz, xpeidletai 1,0 s yio va diavioel
éva edaTripio prikous 2,0 m. Na utroAoyIoTel TO KOG KOPOTOG QUTOU TOU
KOPOITOSG.
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13.

14.

15.
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Mia koréAa kGvel nAloBepaTTeiar TTGvw o€ €va OTPOHG BaAGoong péoa
0T BGAacoa Kol KGOGVETAI VO AIKVICETAI (VO avuPadveTal Kol va BubiCe-
Tou) o1é TO KOpa TNG 6GAaOc00S, K&vovTag Evav TARpn KOKAo o€ 5 s. Ol
KOPLPEG TOL KOPOTOG TTOU TTPOKGAOUY QUTH TNV Kivnon améyxouv 20 m.
Na rpoabioplioTei: o) n ouxvéTNTa Kai 3) N TaxOTNTA TOL KOHATOS.

Ta kOpata TnNG 6GAAOCAG OV dNHIOLVPYOUVTAIl ATTG TO TEPATHA £VOG
OKGPOULG £XoLV TaXOTNTA 2 M/s. 1010 eivail TO PKOG KOHATOG AUTWV TWV
KUPGTWV, €&v TTPoEevolV O HI KOVTIVI) anpadolpa éva avePokaTéPa-
OpO KOOE 4 s;

"Eva ayKUPOPBOANHEVO OKAPOG TOARVTOVETAI TG KOPOTA TTOL €XOLV KO-
PLPEG o1 oTToieg aréouvv 50 m 1 piar atmé TNV GAAN Kail KIVOOVTal PE TO-
XoTnTa 10 m/s. Moia eivan 1 ouXVOTNTA KAl 1 TTEPI0O0G AUVTWV TWV KUPG-
TwV;

e éva péoo, pia nyR Snpiovpyel eykGpoiot KOHOTO pE OUXVOTNTX
f = 10Hz. Xe éva OTIYHIGTUTIO TOU £YKGPOIOU KOHATOG, 1 ATTOOTOOT £VES
6poug atré T peBeépevn KoIAGSa givair £ = 90cm. Na vrodoyioTel: a) To
pRKOG KOpaTOG Kol 1 TaxUTnTa diddoang Tou kopatos. B) H amdoTaon
amé TNV TNy Tov Ba €xel PTAOEl TO KOPO 0 XPOVO 6 SeLTEPOAETITY,
KOOGS Kal 0 apIBUES Twv KUPGTWY TTou Bar £xouv dnpiovpynOei. y) H ou-
XVOTNTO KOl TO HAKOG KOHOTOG, £&v TO KOPQ KOT& T 816d001] Tou, ouva-
VTHOEl HE0O KOl N VEX TOU TaXOTNTO O€ QUTO gival v’ = 5m/s.






KEPAAaLo 5

H ekkAnoia TG Ayiog Bapfdpag ota INatrioia, HeT& TO OgIOuG Tou €yive oTnV ABrjva To
ZemrréuPpio Tov 1999.
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© AITieg SnpIovpyiag TV CEICPIKWV KUPATWV
® Ta £idn TWV CEICPIKWV KUPATWV
® [poodiopIopsos TOV KEVTPOUL EVOS CGEIGHOU

©® H kAipaka pETpnong Tov HeY£00UG TWV CEICPHWV
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oo poi ma orw
HaiL Ta yay xvijow.

Agxymiong

H ENGSa BpiokeTan og pia meploxr] pe évrovn oeiopikn Spaotnpiétnra. ‘OAol
€xoupe Tn duoGPeo TN euTreIpian evOg oeiopol. KaTd Tr diGpkeIa vig OgIopo,
oLVHOWS ATOAVEHAOTE T YN VX KOUVIETOI KATW OTTé T TTOSION HOG KOl T
KTipIa va ToAavT@dvovTal évrova. O OgIopdg eival €va pUOIKG PAIVOHEVO,
O6TTwG Kal TOAAG GAAa (TT.X. 0 KepaLVAs, 1 Bpoxr, o dvepos.). OTav Spws
0 O€IopGG gival 1I0XUPOS, OTOVG TTEPIOATEPOUG AVOPWDTTOLG drHIoVPYOLVTOI
aloOrpaTa PSPBou Kol avaoPEAeIag. Eival OnpavTIKS yiax Tnv PoXpaIpn ovTi-
HETOTTION TWV CEICHWOV VO KATOVOI|OOVHE TIWG ONHIOVPYOUVTOI Ol GEICHOL.

O oT1epeds PAoids TG I'ng amoTedeital amd Tep&oTIEG TTAGKES, TIG AiBO-
OPAIPIKEG TTAGKEG, Ol 0TToieG BpiokovTal o€ SI0PKH KIvnon. XUYKEKPIPEVD, O€
OpIOPEVES TTEPIOXEG TOU OTEPEOD AoIol TNng Mg o1 AiBoopaipikég TTAGKES
TANoIGlouv (ouyKAivouv), pe amroTéAeopa va BuBifeTan N pict K&TW TS TNV
GAAN, og GAAEG TTEPIOXEG ATTOHAKPUVOVTAI KOI O GAAEG TTEPIOXES KIVOUVTAI
TTAPSAANAQ - pe SIaQOPETIKY SHWS TOXUTNTA - 1] pick a1md TNV GAAn. E§antiog
QUTHG TNG KIVNong, ol TTEPIOXES TToUL BPIoKOVTal OTA 6pIax GUYKAIONSG 1] TTOPEA-
ANANG HETOATOTIONSG TV AIBOTPAIPIK®OV TTAGK®Y CUUTIIECOVTOI KOI OUVETTAG
0ipXiCouV VO TTOPAHOPEPIOVOVTAI KAl VO CUOCWPEVOLY EVEPYEIQL.

AUTS ptropel va Siapkéoer Ko dekaeTieg. KATrolx OTIyHH] T TETPOHOATA
TTOL TTAPOHOPPOVOVTaAL SV avTEXOLY GANO, BIGTI 01 dLUVApEIG TTOL AVATITUO-
oovtail {emepvoly To Gplo Bpavong Tous, Kal OTTALOLVY ATTETOHX dNHIoLPYW-
VTOG GEIOPO. ZTNV TEPIOXT] TTOL BPAVETAI TO TETPWHA SNUIOLPYEITAI PrYHO,
TTOL OVOUGLETOI OEICHOYOVO PAYHO. XTO GEICHOYGVO PHYH, O BVO0 ETTIPAVEIES
0L SnpIoLPYABNKAV TS TN Bpavon Twv TMETPWHETWY TpiPovTal HETOED
TOUG KOl Ta LAIK& Onpeiar TTOL TIG ATTOTEAOVY apXi{ouV VO TAAGVTWOVOVTOI
évrova. H TepdoTia evépyeia, TTOU £iXe OLOOWPEVTEN TOOO XPOVIO OTA TTAPOI-
HOPPWUEVA TIETPOHATO ATTEAEVOEPDVETAI KO HETAPEPETAI PE KOPOTOL.

Ta oeIoPIKG KOPOTO eivan TPIOV €10@V: (eikéva 5.1)

a) MpwToyevy kbpaTa (P KOpaTa): eival éva oGvolo KUPGTWV oV TadI-
bebovv 01O E0WTEPIKG TNG YNS WG SiaprKn KOpaTa ovpmieons. H Taxo-
TNT& TOUG OTOV AVATEPO PAOIS TNG YNg eivar 6 km/s.
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B) AguTepoyevi KOpaTA (S KUpaTQ): €ival éva 0UVOAO KUPGTWV TTOV TA&I-
Sg0ovv 0TO EOWTEPIKG TNG YNNG WG EYKAPOIX KOpaTa. H TaxOTNT& Toug
OTOV VWO TEPO PA0IS TNG yNs eivan 3,5 km/s.

y) Em@aveiakd kbpaTta (L kOpaTa): €ival eyKEPoIo KOPATA TTOU KGVOUV TO
£6aog va KupaTiCel 6TTwg oupPaivel pe Ta KOpoTa TNG BGAdooaS. Ta £TTI-
@avelok& KOpaTa 6106idovTal pévov otnv e§WTEPIKA ETTIPAVEIR TNG YNS.
Etre1dr] o pAoidg N yng eivair éva oTeped, SOOKAPTITO OGAAG EAAOTIKS OWDHO,
€vag oeIop6G HEYGAOUL HEYEBOUG PTTOPET VO TTPOKOAETET KUHOTIONG TOL €66
POUG, OXETIKG HIKPOU TAGTOUG OAAG IKAVOD VO £TTIPEPEL HEYGAEG KATO-
OTPOPES. H ToOTNTG TV ETTIPAVEIOKDY KUPATWV ivai Trepitrou 3,2 km/s.

Ta eyképoia (S) kon diopikn (P) ogiopiké kOpoTa, KaBws diadibovTal oTo
EOWTEPIKG TNG YNG OLVAVTOUV OTPDOHATO SIGPOPETIKAG TTUKVOTNTOG. AUTO
£xel wg amoTéAeTHA var oAAG el N TaxOTNTA SIGO00MG TOUG KOl CUVETTAG KOl
n diebBuvon 616600rg Toug. ANAadH, TX CEIOHIK& KOPOTO AVGAOYT pIE TO €100G
TWV OTPWUETWY TTOL CLVOVTOUVY, dIaBAWVTAI (GAAGCOLY KaTELBLVO)).

Kivnon tou eddgpoug Sladoxkd

— nukvapaTa () TETPWLA TTOU dev EXEL
P kUpa akopa darapaxOel

Sladoxkd apaiwpara (A)

S KUpa

ETPAVELAKO
KUpa

Eikdva 5.1
Ta Siapnikn (P), Ta eykGpoia (S) Kal T EMIPAVEIOKS (L) OEIOUIKG KUPATO
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H goTia eivan To onpeio (repioxi]) Tnsg yns, 6mmou ekdnAwveTal o oelopds. To
EMKEVTPO £VEG OEIOPOU £ival TO TTANCIECTEPO ONHEID TNV ETTIPAVEIN TNG YNS
TTOL BPIOKETON KATAKGPLEPA TTAVW TS TNV €0TIQ TOU OeIoHOV. O1 TTPWOTES
TIANPOPOPIEG TTOV TTOPEXOLV O GEICHOAGYOI HET& OIS KATTOIO0 HEYGAO OEIOPO
avopépovtal oTo HEYeBog Tou (BA. évBeTo) Ko 0TO eTikeVTPS Tou. MNa va
oupPel avTd, ouvvriBwsg ouvdudGlovTal evdeilelg amé SiGipopoug oeIoHOYPO-
@IKoUg oTabpols. ‘OTav ouppaivel €vag oeiopds, 01 OEICHOYPE@OI KATAYPG:-
(POLV TOUG XPOVOULG GpIENG Twv P kail S KUPGTWV (e1k6va 5.2). ATT6 T Siapopd
GPIENG TV EYKAPOIWV KAl SIGHAK®WV KUHGTWY TTPoadlopifeTal N amméoTooN
TOU O€IGHOV OTT6 TO OTAOHPOG TTOL TOV KATEYPAYE. XPeIGeTal O GUVOLACHES
TWV PETPHOEWV TG TPEIG TOLAGKIOTOV OTAOHOUG YIG V& TTPoodIopIoTel TO
eTTiKEVTPO.

P S
V Xpoévog —»
Eikova 5.2

Seiopoypdpnua ou Seiyvel T Siapopd oto xpovo dpiéng Twv Siaurikwy (P) kai
EYKGPOIWV (S) KUUATWY EVOG OEIOLOOU.

Me Toio Tpémo o1 yewAdyor ByGlovv CUPTTEPACHATA YIX TO ECWTEPIKO
™ms yns;

ATIO T PEAETN TTOAAWDV OEICHIKWOV KUPGTWYV TTOL €X0uV TTPoéABEl atré Sior-
POPETIKOVG OEIOHOUG, TTPOKUTITOVV KATTOIO CUPTTEPGIOHATO YIO Tr) 0UOTOON
Tou e0wTEPIKOV TNG YNs. ‘ETol, emeidn Ta eykdpoia kOpaTa S Sev mepvolv
KaBGAoL aTT6 Tov £€WTEPIKG TTUPHVA GAAG ATTOKAIVOUY, CUUTTEPOVOUHE OTI
n epioxr] auTH Tou TVPHVa PBpiokeTon og LYPF| KaTGoTOON (QUpIoLpE OTI
TO EYKAPOIa KOPOTA eV TTEPVOUV OTTG TO E0WTEPIKG TWV LYPWV). ‘OHWS, Kal
To Siopikn P kOpaTar omrokAivouy otré Tnv opeia Toug (diaBAdvTan), dTav
OULVAVTOUV HEOO SINQOPETIKAG TTUKVOTNTAS, OTTWG OTAV OTTO OTEPES HETO-
Baivouv og LYPS (e§wTePIKGS TTLPKVAS). ‘ETO1, N OUYKPIOT ONUATWY OTS dIa-
popeTIkOUG 0€IOPOUG PO BoriBnoe va BydAovpe Tnv "aKTIvOypagpia" Tou e0w-
TEPIKOU TNG YNG (€IKOVEG 5.3, 5.4).
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N

Zwvn OKL4g
TWV P Kupdtwv

— P kUpata
— S kUpata
eotia
oelopou
Zwvn okldg

Twv P kupdtwv

as

Eikéva 5.3

Ioéavég Siadpoués Twv P kai S
KUUGTWVY 1OV TTPOHABaY a1
éva oeiouo oo F. Aiakpivovtai
o1 TTEPIOXES (CUIVES OKIGG) TTOU
6e @rdvouv Ta S kai P kUua-
TQ TTOV TTPOEPXOVTAI ATTC TNV
eoTiot TOU O€IopOU F.

Zwvn OKL4ag
TwV P kupdtov

Z@wvn OKIAG TwV S KUPATWY

Eikéva 5.4

Ta KUPOATA TTOU TTPOKGTITOLV QTT6 KAOE OEIOUG AVOAUOVTAI OTTO EKATOVTAGEG OEIOUI-
KOUG OTAOUOUG 0€ GAX TA €PN TNG ETIPAVEIAG TNG yNG. Téo0 Ta P 600 Ko Tar S KOuaTO!
av&avouy TNV TayOTNTA TOUG KABWG EI0XWPOVV OTO PAYHA. ETOI, KGUTTTOVTOI TTPOG TOH
mavw (S1aBAdvTal) oty Tepioxr Tov uAyuaTos. EmmAéov Ta S KOpara dev Uropovv
va eloywprioovy oTov e§WTEPIKG TTUPHVA TNG YNG TS BPIOKETAI OE LYPI] KATAOTA-
on, v T P kGuaTa S106AWDVTAI AKOUN TTEPIOOOTEPO O’ AUTOV. ATIG TOV EOWTEPIKO
TUPNVA Ta P KOUOTA TTEPVAVE EAEUOEPT YI” QUTO TTIOTEVETOI OTI BPIOKETOI OE OTEPEN

OXETIKA KATAOTOOTN).
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H kAfuaka Richter

‘OTtav yiveTal €vag peyGAOG OEIOPGS, TO TTPWTO TTPAYHO TTOL BEAOLE VO P&-
Boupe eival To eikevTpd ToOL Kal To pEYeBog Tov. To péyeBog TOL OEIopOU,
ouviibws, diveTal oe volpepa piog Babpoloynpévng KAHOKOS, TNG KAIHOKOG
Richter. To K&Be voUpepo 6" aUTA TNV KAIHOKO QVTITIPOCWTTEVEI TO TTOOOV TN
EVEPYEIOG TTOV ATTEAEVOEPWDVETAI KAl HETAPEPETAI ATTO TA OEIOHIKG KOHOATO.
Mo mopaderypa, €vag oeiopdg peyéBoug 5 Richter ammedevBepdvel evépyeia
6x10'"°). H diogpopd kot éva Babpd otny kKApaka Richter onpaiver piot apkeTd
HEYGAN S101popd G TTPOG TNV EVEPYEIR TTOL aTTEAeLBEPOVETAL. ‘OTaV ALEAVEI
To pé€yeBog Tou oelopol KaTé 1 fabpd oTnv KAfpoka Richter, n evépyeia mou
atreAevBep@VETOI KATS TN SIGPKEIX TOL T€IGHOD eivan 30 POPEG HEYOAUTEPT).
AvTG anpaivel 611, av ouykpivoupe 600 agIopoUg pe pey€dn 4 kau 7 Richter, Ba
SlatmoTdoovpE 6T 0TO 6e0TEPO OEIOUS amreAevBepdveETaN 30x30x30=27 000
(POPEG TTEPIOOBTEPN EVEPYEIQ.

H kAipaka Richter yia Toug ogiopoig

Méye00g | Ap. oEIopWY Tuomkda Amotedéopara
KAipokag [ avd xpovo
Richter
<3,4 800 000 O 0eIop6G aVIXVEDETOI OTTG TOUG OEIGHOYPBIPOUS.
3,5-4,2 30 000 O oeIop6s YiveTal EAGXIOTA AVTIANTITOS.
4,3-4,8 4800 O 0€I0p6G YIVETOI QVTIANTITEG OTT6 TOV TIEPICCETEPO
K6opo: Ta TTap&Oupa TPIouv.
4,9-5,4 1400 O ogIopdg YiveTan avTIANTITES oré GAOUS: AT
UTTOPEl VO GTIGO0LY, TIOPTES AVOIYOKAEVOLV.
5,5-6,1 500 EAa@pES KATOOTPOPES OTa KTIpIO: YivovTal pwypés
oT0UG 00PBAdES, oTTAve TOVBACL.
6,2-6,9 100 MeyoAbTepes Cnpiég oTar KTipIo: KOPIVAOES TTé-
(PTOLV, TQ OTTITIO KOLVIOUVTO TS TOX BEPEAIG TOUS.
7,0-7,3 15 S0oPapEG KATAOTPOPES: 01 YEPUPES YKPEUICOVTal, O
TOIYOI TTEQPTOLV, TA KTIPIX UTTOPET VO KATOPPEDCOLV.
74-7,9 4 Méeydileg KATAOTPOPES: TA TTEPIOTOTEPA KTIPICK
KOTAPPEOLV.
>8,0 ‘Evag kGO 5 | ONIKA KATAOTPO®PI|: TA ETTIPAVEIAKA KOHAT €iva

£wG 10 XpOvIa | OpaTE KOl AVTIKEIUEVO TTETIOUVTOI OTOV OEPQ.

Mpoooyi: To TaPATIEGVW ATTOTEAEOPOTO AVAQPEPOVTOI OE TTEPIOXES TTOL EiVal
TTOAD KOVTG OTO ETTIKEVTPO TOL O€IOHOV. ‘O00 GPWG KTTOPAKPUVOHAOTE OTTO
TO €TTKEVTPO, TOOO TA ATTOTEALOPOTO QLTS BoBpIcian eE0OeVOUV.
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Juxvé aVOPWTIOPOOTE YIOT! TX KTIPIX O& €va HEYGAO OEIOPG KOUVIOUVTOI
T6OO WOTE PEPIKG UTTOPET AKOHIN KOl VO KATOPPEVOOLV.

‘Omwg Adn Ba kaTaA&GPaTe, oTNV TEPIMTTWON £VOG OEIOPOV, TO £501POg
TOAAVTOVETAI, OTTWG OKPIPAS Kal N €MIPAVEIR TNG BGAACCOG O TEPITTTWON
BodaoooTapaxis. Ta kTipiax Ba TpETrel SpwG var givan €11 Sopnpéva, MoTe
Vo HTTopoUV var akoAoLORTOLY TO £80(POg 6" ALTH TNV TAAGVTWAT), XWPIG V&
KaToppevoouv. EQv yivel owoTh oTaTIKA HEAETN Kol a&IGTTIOTH KATAOKELH
€VOG KTIpioL, pe TTPSBAeYn 6TI To KTipIo aLTS 0Tn diGipkeia TNG {wng Tov -161-
aiTEPA OTN XWPA HOG- BA OVTIHETWTTIOE! OTTWOBHTTOTE KATTOI0LG PEYGAOULS
oelopoUg, TOTE givar ofyovpo 6T Ba ptropéoel va avTeme{EAOel 0TOUG pEANO-
VTIKOUG OEIOPOUG e OIOPGAEIQL.

EPOTHXEIX - AXKHXEIX

1. TMoia atd TIg akGAoLOES TTPOTAOEIG TTEPIYPAPEI CWOTG TI CUHTIEPIPOPE

TWV OEIOPIKWV KUPGTWV;

a) Ta P kbpata amroppo@advtal omré Tov TTupiva TnG g, eved Ta S kOpa-
TO eV AITTOPPOPAVTAIL.

B) Téoo Ta P 600 kol T S KOHATO OTTOPPOPAVTAI OTTG TOV TTUPHVA TNG
Ins.

Y) Té0o Tax P 600 Ko Tt S KOPOTO SIGBADVTOI OTO PAYHO 1} OTO HavOva
™S Ins.

6) OUTe Tar P 00TE TAX' S KOPATO AVOKAWVTAI OE OTIOIONTTOTE SIOXWPIOTI-
K ETIQAVEIDt OTO E0WTEPIKG TNS NG.

2. Tloieg peB6SoLG XpnoIHOTIOIOVY 01 YEWAGYO! YIa va "Souv' 0TO 0WTEPIKG
NG I'ng Kai, g ek TOUTOL, VO XAPTOYPAPIIOOLY TO ECWTEPIKO TNG;

3. H Eikéva (5.5) beiyvel éva TUTTIKG iXvog evog oelopoypdigou. Ta P kbpora
@OGvoLy TIpIv omré Ta S KOpaTa, 616TI diadidovTai o ypriyopa. Ta P KO-
paTa diadidovTal pe TaxoTnTa 6,0 Km/s ko Tar S kOpata pe Tax0TnTOo 3,5
Km/s oTov avdTepo @AoIb TNG yNnS. To GEICHOYPGPNHO KATOYPAPE! HOVOV
TN S1opopd 010 Xpévo GPIEng Twv SVO KUPATWVY.



?
‘Evapén oelopol

TaxutnTa kivnong
o Tou eddagoug
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0 10 11 19 20 30 40
Xpoévog (s)

Eikéva 5.5
JeIopOYpAPnUA o GeiVEl TO XpOvo TPWTNG GpI§Ng Twv P Kau S KUUGTWY.

o) Na ouptrAnpwBel 0 TTapaK&T® TIVOKOG, €TO1 WOTE va deixvel TG00
HOKPI& 16 TO £TTKEVTPO TOL OeIoPOL £Xouv @Odoel Ta P ko S KOpaTa
OTOLG AVTIOTOIXOVG XPAVOUG TTOV PAIVOVTAI OTOV TTVOKO.

Xpovog 2 4 6 8 10 12 14 16 18 20
g€ s

P
ameoTAC
og Km

S
ameoTAC
og Km

B) Na oxediaoTel n ypagikr Tap&oTaon Tng améoTaong amé 1o eTmike-
VTPO, WG TPOG TO XPAVO, Kal YIOt TOUG SU0 TOTTOUG TWV KUPGTWV.

Y) ATTé TN YPOaQIKi] TTOp&OTAOI, VO UTTOAOYIOTEN N ATTGOTOON TOU ETTIKE-
VTPOU TOUL CEICHOU ATTO TO OEICHIKO OTAOHS, YIO TG CUYKEKPIPEVA P Kai
S kbpaTta, 6Twg paivovrol oTny Eikéva 6.

Na derxBei 611  améoTaon L evég oeiopol amré To oelIopoyp&@o diveTa
o1ré TNV akéAovbn oxon:
_Atug v,

L
U, — Ug

610U At givail To XpovIKG SIGOTNHA HETAED TwV XpOvwv GPiEng Twv P kai
S KupGTWY, oL dIaddovTaIl pE TOXOTNTES L, KOl U AVTIOTOIXOL.
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Znpeiwon: H Tax0TNTO TOV GEIOCPIK®OV KUHGTWV PeTABGAAETON O OXEon pE
TNV améoTaOoN, £TEIdN KOTG TN 81GS00T] TOUG Ta CEIOPIKE KOPATO UTTOXPE-
@VOVTal VO dI00XIO0LY OTPWHATA SIAPOPETIKWY TOTTWV TETPWHATWV. [T’
QUTO Ol OVTIOTOIXES YPOIPIKEG TTAPAOTACEIG VAl KOAPTTOAEG YPOHHES Kol 6l
€V0OElEG, GTTWG TTPOKVTITOLY 0TI SIKA 0OG YPOPIKH) TTAPEOTAOT.
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KdpAog Zavrava

HXHTIKA KYMATA

O fjxos oTov aépa - Mnyég mapaywyns Tou XoU
A16doomn Tov oL oToV Képa

Méoa §1adoong Tou fyouv - TaxuTnTA TOL HYOUL
"EVTaor TOU NXNTIKOU KOPATOS

AmAoi ka1 gUvOeTOI YOI

YTOKEIPEVIKG XOPAKTNPIOTIKG TWV RXWV

O1 VTTEPNOI KO O1 EPAPHOYES TOUG
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Edv roug yAdoais twv avigdmawy Aaid xat taw ayyélay,
aydmny Oe un §xw, yéyova YaAxdg nydv 1
xtuPalov alaldov.

Agn. Ilavdog (A” ITpog KopwBiovg)

KoOnpepivé akoOpe YOpw HOG SIGPOPoUS AXOUG: Ta YEMO TwV GUPHOONTOV
Hag, Ta TpayoLdiar Twv Metallica, Tov X0 TOU KOPTIPETEP, TO KOPVAPIOPOTO
TWV QUTOKIVATWV, TO KAGHO €VEG HwpoU, Tov AXO TNG PPOXIS TTOL TTEPTEI
Tévw oTa UM Twv SévTpwv KTA. ‘ONol auToi o1 X0l £ival KOpATA OV
TMAPAYOVTAI AT TIG KIVOEIG 1] TIS TOAAVTOOEIS KATOIOU COHATOS (TNG
YRS TOL HXOV).

3TIG TTRPATTAVW TTEPITITAOEIG Ol TINYESG TOL fXOL eival SiapOopPeTIKES. ‘ETal,
0 AX0S oTa dIGPOPA HOLOIKG Opyava OQeAeTal EITE OTNV TOAGVTWON KGi-
oIV XopdwV (KIBGPQ, BIOAI) £iTE OTNV TAAGVTWOTN TOL CEPO TTOU TTEPIEXETOI
o¢ éva owAfva (pAoyEpa, 0aEGPWVO), EiTE OTNV TAAGVTWOT PIOS HEPPPAVNS
(vipaps). O AX0S TNG avOPWOTTIVIG PV OPEMAETAI OTNV TOAGVTWON 1} OTIG
KIVAOEIG TWV (pWVNTIKOV XOpOaV, evid 0 (X0S§ TNG Bpoxns Téavw oTor pUAAX
oQeeTal OTNV TOAGVTWON TWV VAIK®OV OCWHOTIOV TV QUMY TTou diaTo-
p&aocovTal até TIG OTAYOVES TNG BPoxns. e KAOe TePITTTWOT, N EVEPYEIX TNV
otroiax €xel n TNYN - €€XITIOG TNG OTTOIOG TOAAVTAOVETA - SIGdIdETAI KATOTTIV,
HE K&TTOI0 pNXavIopd, 0TO HECO TToL TNV TTEPIBAAAEI (A€Pa).

APAZTHPIOTHTA 1

JUYKEVTPWOEITE KOl TTPOOTIOONOTE V& OIOKPIVETE KOl VO KOTOYPAWPETE
6A0LG TOUG IXOLS TTOV AKOUTE YOPW 00G. KATOTTIV, Yia KGO X0, VO KATO-
YPAWYETE TNV TINYH TTOPAYWYAS TOUL.

Oa ekTTAAYEITE ATTG TNV TOIKIAIX TWV AXWV KAl A6 TNV TOIKIAIGN TV
TNYWV TOPOYWYAS TOUG, TTOU LTTAPXOLY YOPW COG.

YOPPWVA PE TO TTAPATTIAVW, O 1X0S, GPOUV TTOPOXOEl ATT6 TNV TINYH TTApOyw-
Y1is, KaTotiv 6106ideTan 01O XWPo. ANAG He TTOIX HOPEI] KOl TG HETAOIOETA
0 1X0G OTO XWPO TTov TTEPIBAAAEI TNV TTNYH;
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APASTHPIOTHTA 2

MpootrabioTe va OKePOEITE Pe TTOI0 TPOTTO POAGVEI O YOG OTO AVTIA OO,
O6Tav TAi(eTE KATTOIO PHOVOIKG KOHHPATI OTNV KIOGPA 000G, OTAV KTUTTATE
TTOAGHGKIO 1} 6TV aKOUTE padiSpwvo. MTTOPEITE VO TTEPIYPAYPETE KATTOIO
HNXOVIOPO, HE TOV OTTOI0 0 A0S POGVEI ATT6 TNV TINYH TTAPAYWYHS TOU WS
£04G;

OuUNOEITE TI EIYAPE AVOPEPET VI TO SIGPKN KOPOTA.

Kol 0TI TPEI§ TTOPATTAVMD TTEPITITMOEIG (OpaoTNPISTTA 2) LTIAPXE! HICK
Y TOPAYWYAS HX0U: N TOAGVTWON TwV XopdWv TNng KIBAPAS, N TOAG-
VTWON TWV HOPIWV TWV XEPIDV HOG, OTAV EPYXOVTOI OE ETTAPI, 1 TOAGVT®W-
o1 TOL SI0PPAEYPATOG OTO HEYGIPWVO TOU PABIOPDVOL, OTAV £Va KATGAANAO
NAEKTPIKG OO POGOEl ATré TOV TTOPTIO OTO OEKTN (PadIGpwvo). Ze GAeg TIg
TEPITITOOEIG TTAPEYETAI KATTOIOG HOPPIG KOHX (TTOAHGS, KOPO HOPPRS Op-
pOVIKAS 1] pn KTA.), To otroio S106i6eTan oTO XWpO. lEviké, Ba pTropovoapie
va TToUpe 6T1 0 Y06 eival evépyela Tov S1adideTar oTo xwpo pe T popen
Siapikwv KUpATWY (e1Ikéva 1). AAAG TTRG YiveTal auTo;

4'." # Us)\.
Eikéva 6.1
Ta edaoTiké kUpata mou S1adi-
HAKOG KUKATOG A Sovrar og eAatrpio Kal Tor KUUO-
Ta rxov eivar SIapnKn KUPOTA.
(Xapiv oUykpiong pe To eAarrpio,
TQ NXNTIKA KOPOATA EXOULV TTEPIO-
-0 —) pIoTel 0TO XWpPO, OTTWS ouuPai-

VEI O€ €va nXNTIKG OWARVX).

ITNV TEPITTTWON TOL PAdIOPDVOL, TO SIGPPAYHO TOU HEYOIPROVOU TOU
TOAQVTAOVETAI pLUBHIKG (S1adoxIkG pia TTpog Ta €€w kal pix TTPog Tor pETQ),
e€aiTiag TOU NAEKTPIKOV OHPATOS TTOL POGVEI 07 VTS, T CWHPATIX TOL AEPTL
oL €ival o "eTTaPn" pe To SIGPPAYHA TOU HEYOIPWOVOL apXiCouV va TaAG-
VT@OVOVTaIL. TaX CWPGTIO AUTG HETASIGOLY TNV TAAGVTWON 0T YEITOVIKG TOUG
KOl QUTG OTA YEITOVIK& TOUG K.0.K. ‘ETOI, KaBWg To didppaypa KiveiTal Trpog
Ta €§w, ovpméder Tov aépa TTou PBpiokeTal aKpIBWS PTIPOCTG TOU, GTTWG
oTnv €Ikéva (6.2). AvT n oupTieon Touv aépa aLEAvel eAaPPd TNV TriEO.
H mepioxn TnNg auénpévng Trieong ovopGdeTal TOKVWHPA KOl ATTOPAKPUVETO
a1 TO PEYGPWVO PE TNV TOXOTNTO TOL AXOL. TO TTOKVWHO TOU GEpat Eivai
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QVTIOTOIXO PE TO TTOKVWHO TWV OTTEIPAOV O £VA EAATHPIO OTO OTToio d1adi-
deTan €va BIGPNKEG KOPQ EIKOVOL (6.201). XTN OLVEXEIR, TO SIGPPAYHX TOL pE-
YO@@®VOU KIVEiTal TTpog Ta péoa. H mpog Ta péoa kivnan Tou diagppdrypaTog
dnpIoLPYEl pIa TTEPIOXA BPAIWONG TOL AEPT. TNV TTEPIOXT] AUTH 1 TIEDCT TOU
agpa eival eAappa HIKPOTEPN amrd TNV kKavovik. H epiox auTr ovopdeTal
APAIWPA KOl EVOI QVTIOTOIXN HE TO GPRIWUA TWV OTTEIPWV G Vol EAXTHPIO
oTo otroio SiadideTan évar SiGpNKeg KOpO (E1KGVaL 6.23).

> -> + —>
- —Ppv
WJ‘ J
v

nkvwpa Kavovikn | ]

niieon agpa apaiwpa KQVOVIKNA
nieon aépa

MUKVOPQA

Eikéva 6.2

a) ‘Otav 10 SIGPPAYUA TOL UEYAPUWVOU KIVEITAI TTPOG Tar E§w, SnuIovpyel Eva TTUKVW-
pa Touv aépa ) Otav 1o SIAPPAYa KIVEITOI TTPOG Ta H€oa, dnuiovpyel éva apaiw-
o Tov agpa. To avTioToIYO TTUKVWUO KO TO OPAiWUO OTO EAXTIPIO, XPNOIUOTTOIETAl
amrAWG yiot OGYKPIOT. XTNV TPAYHATIKOTNTA, 1) TAXUTNTA TOL KUUATOG OTO EAQTHpIO &
vail TTOAU HIKPOTEPI TG TNV TAXUTNTA TOL {XOU OTOV Qépa. 1o val To atrAoTroijoouye,
Ko Tor U0 KUUOTA (OTO EAQATHPIO KAl OTOV QEPQY) PAVETOI var Exouv T S TaxiTNTAL

JUVETI®OG, TO TOKVWPA TOV aépa (avénpévn migorn) akolovdei To apai-
wpa Tov aépa (eAarTwpévn migor). Kai Ta §6o "ragibebouv" oTo YWhpo pa-
KPIG OTI6 TO HEYA@PWVO PE TV TAXUTNTA TOU [X0OU. X 6An avT TN Siadika-
oia, Snpiovpyovvral TePIOSIKEG avEopeIOElg TG TEONS OE OXE0T pE TRV
KQVOVIKI] TIEOT] TOL aépa (ATHOOPXIPIKI TECT)).

SOHPOVA HE TA TTOPATIAV®D, TO SIGPPOYHO TOU PAdIOPIOVOL TOAAVTM-
VETOI KOTGAANAGL KO TTOPGYE! TTEPIODIKA TTUKVOHOTA KO GPXIDOHOTA GEPQ,
To OTrola SIGGIBOVTON OTO XWPO HE TNV TOXUTNTA TOL XOU KOI (PTEAVOLYV OTX
auTI& 00§ (EIKOVA 6.3). TETE, TO TOPTTOVO TWV QUTIDV OOG GVOYKGCETAI VO
ToAAVTWOE pe TOV B10 pUBPS Ko pe T PoriOeiar PNXavIOPOU TToU TrEPIEXE-
Tal 0TOV KOXAIG, TTapdyel TEAIKG pUBHIKOUG NAEKTPIKOVG TTOAPOUS TTOU, HEOW
TOU AKOLOTIKOU VEDPOU, pTEVOLV OTOV £YKEPaNo. O eyképalog, dTav A&Pel
TOUG NAEKTPIKOUG QUTOUG TTAAHOUS, TOUG HETAQPPGEl OTO GiOONHX TOL X0V
Kol €TO1 €XOVHE GULVEIBNON TOL TPOrYOLSIOD TTOLV OIKOUHE A6 TO PABIGPWVO.
‘OTwg TTapaTNPOVHE, N HETGO00N TOL X0V QTG TNV TMYH TTAPOYWYAS TOU,
£€wG 6TOL TOV OLVEIONTOTIOINOEI O EYKEPAAOG TOL AVOPWTTOV, OTTOITEl Evar
1Id1aiTepa abVOeTO Ko SUoKoAo Ta&idI, To 0TToi0 SPWSG OAOKANPWVETAI OE GU-
VTOHO XPOVIKG dIGoTnO.
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Eikéva 6.3
ZXNUATIKY TOPAOTOON TTOV OTTEl-
KoviGer Tn 8166001 TWV KUUATWV
fjxou amé To SIAPPAYUA TOU pE-
YAa@wvou £wg To auTi TOU AVOPW-
1rov. [lapatnproTe 0TI T& OWPA-
TIX TOU QEPA &€ LETOKIVOUVTAI JUE
TO KOPO. ATAWDG TaAavTedovTal
-KOTQ HEOO Opo- yUpw OT0 TN
TAAAVTOON VOQ B€on mou Ba eiyav, eav 6 biara-
popiou Tou agpa pAooovTav Ao TO KUUA rjxou.

AZ ZKEQTOYME

[MOAAEG opég Aépe: "aKOVOTE TOV GEPQ TTOL PULOGEN".
Ti TpoyHOTIKG OKOUE;

Tnv kivnon Tov aépa i TN SiIxTAPOXK] TWV CWHATIWY TOL EEXITIOG TNG
"TTPOOKPOVONG" TOUG OTON OVTIKEIJEVA JE TOL OTTOIN O OEPOG EPXETOI OE
"emagr]" (UM 6€Evopwv, TTapaBupdpLAAa KTA.). H diatapaxi auTr) dnpi-
OUPYEl AVTIOTOIXES BIKTOPOXES TNG TIEONG, O OTTOIEG POGVOLY OTA CUTI

HOS WG fX0S.

‘Exoupe f6n avagépel 6TI 0 oG dnpiovpyeital kai S1adideTar pdvov oz dia-
@opa péoa, T omoia PTopEi va eival oTeped, vYPA | agpia. AvTé oup-
Baivel, 81611 yia vor peTadobei, amaiTel TNV TOAGVTWON TWV CWHATIWV TOL
péoov. Eivar pavepd 6Ti edv Sev vréipXouy CwpGTIa (HépIa), Gpa péoo dI&-
boong, dev ptropei va peTabobel o r{xos. ETTopévws, o Rxog dev eivar Suvardv

L1

va 61a600¢i oTO "KEVO".

APASTHPIOTHTA 3

MapakoAéoTe Eva Pido 00G va XTUTTGEI OTOBEPG KOl PUBHIKG pPE £V HOAD-
1 Tn pia Gkpn €vos - KaT& TPOTIPNON - pey&Aov VAIvou Tpamelioy. Eoelg
TYQiVeETE 0TV GAAN GKPN TOL TPATTECIOL KOl OKOVOTE TIPOCEKTIKE TOV
AXO TTOUL KAVEI TO HOAUPI, KABWS XTUTTIGEI TO TPATTEI. ) OTOV AEPA Kai [3)
OTOV GKOUPTTHOETE TO QUTI GOG TTAVW 0TO TPATECI. MNapaTnprioaTe KooK
S1apopd peTah Twv 6VO TEPITTTOTEWY;
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Mia pépa mov Ba eioaoTe 0T BGAXCO, TTAPAKOAEDTE KATTOIOV VO XTU-
Téel 600 TETPEG OTAOEPG KAl pUBIKG PEOT 0TO vepOo. MnyaiveTe o€ amro-
oTOOoN TEPITTOL V0 PETPWVY TS EKEIVOV KO TIPOOTIOONOTE VO OIKODOETE
TIPOCEKTIKG TOV X0 TTOL KAVOUV Ol TIETPEG o) EVA TO KEPAAI 00§ eival €€
atré TO VPO Kai ) evad TO KEPAAI 00§ £ival HEOX OTO VEPS. X€ TTOI0 OTTO T
600 péoa (a€pag 1 vepo) 0 XOG OKOVYETAI KOAUTEPQ;

‘Ocol £xouv (dN ATTOKTAOCEI EPTTEIPION TNG TTOPATTAV® dpaaTNPIGTNTOS, O
£xouv TrapaTtnprjoel 6Tl 0 X0 d1adideTal kaAvTepa (amoppo@aTal AryoTe-
PO) OTA OTEPEG KAI 0T VYPA OO 6T OTA AEPIAL.

APAZTHPIOTHTA 5

AoV  TTOPOTNPHOETE TIG
TIHEG TOL TTAPOKATW TTi-
VOKOl, VO OUYKPIVETE TNV
Tax0TNTO  d16dooNg  TOUL
fIXOU OTOV OEPA, OTO VEPD
Kol oTov XGAuPa. MTropei-
TE VO OKEPOEITE TTOV pTTO-
peil va opeideTan n diapop&
oTnVv TOXOTNTA TOL KXOU,
oTav SiadideTar oe diGpopa
péoar;

TayOTNTEG TOU HXOU OF OTEPEQ, LYPE KAI AEPIX

YAIko TaxoTnTa (m/s)
Aépia

Aépag (0 °C) 331
Aépag (20 °C) 343
Ai0&eidio Tov GvBpaka (0 °C) | 259
O&uyévo (0 °C) 316
"HAio (0 °C) 965
Yypd

XAwpopdppio (20 °C) 1004
AIBavoAn (20 °C) 1162
Yopapyvupos (20 °C) 1450
dpéoko vepd (20 °C) 1482
ZTEPEG

XoAk6g 5010
TvoAi (IMupéE€) 5640
MoAuvBog 1960
ATOGAI 5960
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‘OTwg aiveTal atrd ToV VKA TTOU TTAPATIBETAI 0TN dpaoTnpIdTHTa 5,
0 1X0S 0TO vePS d1adideTal pe TaxUTNTA TETPATTAGOIX OTTG 6, TI OTOV AEPQ,
eV 0TO aTOGAI S1adideTON HE TAXOTNTO OXEOOV SEKAETITG POPEG pEYOADTEPN
ato 6,TI oTov aépa. H Siagpopd auTr| eivan e0koAo vor kaTavonBei e&v Bupn-
Bolpe 611 yio va 610600¢f 0 fx0g atraiTel TNV VTTAPEN K&ToI0L PETOL, APOL
HE TIS TOAQVTMOEIG TWV HOPIV TOU PHEOOU PETOOIOETAI N KUPATIKY Kivon
0TO XWpo. ‘O AoITTéV 1o TTUKVI| eivail N SIGTaEN Twv CWHATIWV Ot éva HEGOo
KOl 10XLPOTEPN 1 GAANAETTIOPOOT] TOUG, TGOO EVKOASTEPO (KO YPIYOPOTEPQ)
PETOOIOETON 1 KUPATIKEA KIVIOTN OTTO TO VA CWHAETIO OTX YEITOVIKE TOU OWHA-
Tia. Eival yvwoTé 611 T TrEPIOTOTEPO OTEPEG £XOLV PHEYAAVTEPN TTUKVOTNTO
KOl I0XUPOTEPEG SUVAHEIG OLVOXIG AT TO LYPG KOI AVTIOTOIXO T LYP& ATTE
Ta aépia. N auTo To AGyo 0 X0G PETAOIBETAI TTIO YPRYOPO OTA OTEPEG TG
600 OTO LYPG KAl AVTIOTOIXA TTI0 YPRYOPO OTC LYPG ATTG 600 OTA OEPIAL.

APASTHPIOTHTA 6

Y& MeEPITTWON KATAYidoG £XeTe ofyoupa TTPooéel 6Ti n AGpYn TNG AOTPO-
TS EPXETAI O OOG TTOAD YpNYopoTEPT 6 6,TI 0 NXOS TNS PPovTis, av
Kol Ta 600 PUOIK& PaIVOpeVa TTapdryovTal TAUTOXPova. o0 vopileTe 6T
oqeileTan auTo; (Eik. 6.4)

To @wg €xel TTOAD peyoAbTEPN TOXOTNTA &6 TOV 1iX0. MpdypaTi, To pws
KIVeITan pe Tox0TnTOL,, = 3X10°M/s, evad 0 fixos pe ToxdTNTOL, =343 mM/s.
H Siaqopad eival TepGoTia Kail yI’ auTo To AGyo Bewpolpe 6TI TO PwS POG-
vel oxedOv akapiaion o€ Hag. MpdypaTi, &v aTEXOVHE OTTO TNV KATAIYIOX
S =3 km = 3x 10’ m, T6Te TO QWS POGVEI O€ HOG OE XPGVO

s 3x10°m

=——— — =10"s, 6n\adn oe Xpévo oL e yiveTon avTIANTITS
=5 10 mT s Madi] oe Xp Y oS

atré TIG AloBOEI§ pog. AVTiBeTO, 0 11X0G Ba POGoEl 0g XpOvo

s 3x10°m . ) ) . .
=—=————=09s, 6nAadr| o€ Xxpévo o o1Toi0g PTTOPEl VO HETPNOEI.
v 343 m/s
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Eixova 6.4

MTropobpe va uTTOAOYIGOULHE TNV ATTOOTAON POG OO Yot KATOIYIOO, pe-
TPWVTOG TOV OPIOPS Tov SEVTEPOAETTTWV TTOU HEGOAGPOUV pETAED TNg
oOTPOTAS Kai TNG BpovTis. Kardtmiv, amrd Tov TO0To £ = vt PITopolHE va
LTTOAOYIOOUPE TNV ATTOOTAON).

FevIKG, N TaXOTNTA TOV X0V OTOV Afpa eEAPTATAI AT TOV Gvepo, TN
OgppoKpacia Kal TNV VYPACIA Kol 6XI OTT6 TNV €VTaoN 1) T OLUXVOTNTA TOU.
Qg ek ToOTOUL, GAOI OI YOI OTIG iG1EG TLVORKEG SiadidovTal pe TNV Bl TayV-
NTa, n omoia og Beppokpaaion SwpaTtiov (Trepitmov 20 °C) oTov adpa eivai
343 m/s.

Ki rfrav oxinoif 1 ovyif Ttotyvow pag
x1 aydoayrn ato yvali tov yaldiov

I. Sepéons (Huepoldyio Karaorpduarog I')

Ta NXNTIKG KOpOTO, 6TTWG GAQ T KOPOTQ, peTapEpouy evépyeia. H evépyeia
auTr] ekONAVETAI pe SIGiPOPOLS TPOTTOLG: PE TNV TOAGVTWON TOU OIKOUVOTI-
KOO TUPTTGvVOU, 6TaV OTO QLTI POAGVEI KATTOI0G X0G, | HE TO OTTACIHO TWV
TCAPIWV TTOV PTTOPET VO aKoAoUB €l £vav TTOAD 10XUPS KOVTIVO KPOTO.

To MOOOV TNG EVEPYEING IOV PETAPEPETAI AVE SEVTEPOAETTO OO £va NXN-
TIKG KOpa OVOPGZeTal 100G TOV KUPATOS KOl HETPIETOI O€ joule av& deuTe-
poAetrTo 6nAad watt (W) ato Sl kai 1co0Tan pe Tnv 10X0 TS TNynS.

=— (1)

Ta nxNTIKG KOpaTa Tou ekivolv amré picr nNTIKA TNy, KABWS Tepva o
XPOVOG, TTADVOVTAI OTO XWPO Kol S1aoXiCouv KABETO 0OAOEVal KOl HEYOAUTEPES
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(voNTEQ) OPOAIPIKES ETTIPAVEIES (EIK. 6.5). ZUVETIWG, AV LTTOBECOLYE OTI TOTTO-
BeToUpE O€ OIOPOPETIKEG ATTOOTAOEIG TG TNV TINYr, KGOETA TTpog TN diev-
Buvon d1&doong Tov KOHATOG, HIG VONTH ETTIQPAVEIX OUYKEKPIPEVOUL epfadou,
Ba TTPETTEl V& TTAPATNPHOOVHE OTI, O00 ATTOPAKPUVOHOOTE OTTO TNV NXNTIKN
TNy, TO0O HIKPOTEPO PEPOS TNG OPXIKAS EVEPYEIOS diaaxiCel aLTH TNV ETTIPA-
vela. AuT6 To avTIAapPavépaoTe TTOAD kKaBapd oTnv kobnpepivry {wr, 61Tou
600 TTI0 KOVT& Og HIav NYNTIKH TNy BPIOKOHOOTE, TOOO TTI0 £VTOVA OIKOUHE
Tov fixo TNG. Mp&ypaT, To epfadov TNG eTIPGVEIRG TOL AVOPWTTIVOU CUTIOV
€iVal GUYKEKPIHEVO Kai 600 IO KOVTE OTnVv nYNTIKA TNYA BPIOKSHOOTE, T60O
TIEPICTOTEPN EVEPYEIQ OVG SEVTEPOAETITO TIEPTEI TTAVW OTO QUTI PO,

O ovvbvaopSg TNG 10XVOG TOL NXNTIKOU KOPOTOS KAl Tou gpadol Tng
EMIPAVEIOG OIS TNV OO TTEPVE TO KOPO SIGHOPP@VOLY TNV €voIa TNg
£vTaong Tov NXNTIKOU KOHOTOG.

Eikéva 6.5

@) ) H 1ox0g tou 6&i1€pxeTau
amd TIG em@aveleg (1)
Ko (2) eivau idiat. Atré 10 1
cm’ GUWG NG ETIPAVEL-
ag 2 diépxeTau AryoTepn
10XUG yI” QUTO KOl TO KO-
piTo1 2 B0t OKOUEl AOOEVE-
OTEPQ TI) HOVOIKH.

‘Evraon kOpaTtog I, o€ pia em@aveia A TOTToBeTpPEVN KGOeTa 0T H1€0-
Buvon diGdoong Tou KOpATOG, £ival To TNAIKO TNg 1000 P Tou NXNTIKOU KO-
paTOog d1a TOL ePPadol A aUTHS TNG ETTIPAVEING: (EIKGVA 6)

I=— (2)

H povéda Tng évraong eivar W/ m>.

Eikéva 6.6

H évvoia tng évraong ouvvééer v évvoia TG
10XU0G NXNTIKOU KOPATOG HE TNV VoI TOU
eufadol NG emPAvVEING QTG TNV OTTOICN TTEP-
va autrj n 10x06. To oUpPAIYTG EVOG OPOEVIKOU
IrIroroTapou €xel Téon €vraon oon kai 1 du-
VATOTEP POK OUVAVAIQL
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Q IAPAAEITMA 1

‘Eva nxeio ekméptrer fxo 10x00g 6 x 10° W (Eikéva 6.5). ‘Evar pépog auTrig
TNG EVEPYEIOG TTEPVA KEAOETO OTT0 TIG emMIPAveIEg T K 2. Tar epfads avTdv
TV em@aveidy eival A, = 3,0 m* ki A, = 9,0 m’. Na vTTOAOYIOETE TNV
£VTOON TOU X0V O€ KGOE ETTIPAVEIN KOl VX EENYNOETE YIOTI N OIKPOGTPIOK 2
aKOUEI 0 a0BevH X0 o6 TNV OKPOATPIa 1.

Avon:
H évraon Tou fxov og KGBE emIPGVEIR LTTOAOYICETOI OTTO TN OXEon (2)
-5
Emaveia 1: 1, _P :M =2x10°W/m’
A, 3,0m
-5
Emigaéveia 2: 1, = P M =0,66x10°W /m’
A, 9,0m
|1
=3=1=3|

I
H évraon Tou fxou &ival HIKPOTEPN 0TI HEYOADTEPN ETIPAVEIR, SIGTI N i1
10XUG TTEPVAEL OIS ETTIPAVEIN TPEIG POPESG PHEYOAUTEPN. TO QUTI TNG AKPO-
GTPIOG EXEI CUYKEKPIPEVI ETTIPAVEIN KOI ETTOPEVWS, dEXETaN AryGTEpN 10X0,
ekel 610V N EvTaon gival PIKPOTEPN. Apa N AKPOATPIa 2 dEXETAN ArydTEPN
nxNTIKA 10XV atmd TNV akpo&Tpia 1. Aol Aoitrév Aiydtepn 10X0G PTGVEI
OTO QUTI TNG AKPOGTPIOS 2, 0 [X0S B OKOVYETO O OIOOEVAS.

EGv n nXNTIKA TNY EKTTEUTTEI [[XO OHOIGHOPEPG TIPOG OAEG TIG KATELOUV-
0€IG, 1 £VTAON TOU {XOL Ot KGOE ONpEio aTOdEIKVOETAI OTI EiVaI QVTIOTPO-
PWG VGAOYN TOL TETPAYWVOL TNG ATTéoTAONG OTTé TNV TNYH. MpdypHoT, eGv
LTTOBETOVHE GTI N NXNTIKA TNYH PPIOKETAI OTO KEVTPO HIOS VONTHS OPAipag,
0O€ KATTOI XPOVIKI] OTIYHA t, N EKTTEPTIOHEVN NXNTIKY 10X0S P B €xel Trepdoel
oTré I OPAIPIKY eTIPGveIa euPfabold A = 4trr’. TTe, n nYNTIKY évTaon o€
améoTaon r 8a eivai:

1=_P 3)

4mr?

ZOpQ®VA PE TNV TTAPATIAVW OXEOT, €GV 1 XOoTOOoN SITTAGCINOTEL, N
évTaon TOL HXOUL O AV TH TNV ATTEOTAOT B LTTOTETPATIAACIGOTE(, HedOpEVOL
OTI N ETTIPAVEID TETPATTAXCIGCETOI.
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Oa Tpétrel va ToVIOTE 6T ] ox€an (3) €xel TOLG TTEPIOPIOHOVS TG OTNV
mpaypoaTiki {wi. ‘ETol, 10X0€l povo, £pioov Sev LTTAPYOLY TOIXOI, OPOPES,
TTATOHOTA, ETITIAC KTA., DOTE VA OVTAVOKAGTOI 0 A0S KOI TOX NXNTIK& KOPO-
TO VO TTEPVOUV OTTO TNV {0101 ETTIPAVEIN TTEPICOOTEPES AT i (POPES.

U ITAPAAEITMA 2

Tn voxTa Tng AvdoTaong £va TTUPOTEXVNHA OKGEl oTov oupave (Eikéva
6.7). Tov X0 a6 TNV €kpnén Tou TTUPOTEXVAHATOG aKoUvE U0 GvBpwTTOl
ov BpiokovTal o€ amooTdoelg r, = 400 m ko r, = 1200 m. EGv n évraon
oL aKoVEl 0 GvBpwTToG 2 eivai: 1, = 0,8 W/m?, Troia Ba givai ) évraon ou
aKoUEl 0 GvOpwTTogG 1; (YITOBETOUPE GTI 0 X0S SIGXEETAI OHOIGHOPEPO TTPOS
OAEG TIG KATEVOVVOEIG KO OTI XYVOOUVTOI Ol AVAKAGOEIG OTO £50OG).

Eikéva 6.7
Eav n €kpnén evog muporte-
XVHOTOG EKTTEUTTEI TOV X0
OLIOIGLOPPO TTPOG OAEG TIG
KOTEVOUVOEIG, TOTE N €vTaon
0€ KABE QreOTOON I OTIO TNV
nxnTIKn TNy givai

I= P

=—,
4mrr
otou P, n 100G TOU YOV TNG
€kpnéng.

Avon

O avBpwTrog 1 givail 3 Popég o KovT& oTnv €kpnén amré Tov avepwTo 2.
Emropévas, n nxnTikr évraon mou akolel o 1 0a eivan 3° = 9 popég peyorv-
TEPN OTT6 EKEVN TTOL OKOUVEI O 2.

O AGY0S TwV NXNTIKAOV EVTAOEWY, COPPVA pe TNV e&iowon (3), eivai:

P
l, 4wy 1, _r  1200m’
Lo P L e a00mt
2 —_— 2 1
41rr}

2

Suvermdg |, = 91, = 9x 0,8 W/m* = 7,2 W/m®
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H évtaon Tou fxov, 6TTwG avapEPONKe TOpPaTTavw, eival avaAoyn Tng
NXNTIKAS 10006, N otroia eivoll av&AOYN TG EVEPYEIOG TTOU HETAPEPETOI ATTO
TO NXNTIKG KOpA. ‘O00 HeYOADTEPN EVEPYEIX OPWG HETOPEPEL Evar NXNTIKO
KOHQ, T600 Ta VAIKG onpeia Tou péoov aTo otroio diadideTanr Ba KGvouv Ta-
AVTOOEIG pEYOADTEPOUL TTAGTOUG. ATTOSEIKVUETOI OTI 1) £€VTAOT TOU XOU O€
éva onpeio Tov péoov Siadoong eival avaAoyn Tov TETPAYWDVOL TOL TAG-
TOUG TOAGVTWONG TWV DAIKWV CNHEIWV GTO ONPEI0 AUTO KOI PTTOPET VO pE-
TpnOel pe diGipopeg OCLOKEVEG, OTTWG TT.X. O TTOAHOYPAEPOS.

Macti oov emalijfevoa tn Pvoxij uov
ue yihidoec wieldoxvuPaia ue avdepa pidovra.

N. Kagovfos (EguBgoyodgos)

Toug fXoUg Toug BIKPIVOLHE OE M| TIEPIOBIKOUS KOl TEPIOSIKOUG. XTOUG HN
MEPIOBIKOUG aviiKouV 0 KPOTOG Kail 0 B6puPog (sikéva 6.9y Kai §). XToug Tre-
PI0SIKOUS aVIiKOUV 01 101 TOUG OTTOI0VLG HEAETHOOUE £wg TWpa. Mp&ypoaT,
OTTwg £xoupe AdN avapépel XOUS OVOPACOVHE TIS TEPIOSIKES peTafOAEg
TNG MiEONS TOU AfpA (MEPIOSIKG KOPATX), IOV 1] GUXVOTNTA TOVS Ppioke-
TAI OTNV OKOVOTH MEPIOXH TWV GLXVOTHTWY (20 Hz — 20 000 Hz). Opwg ol
X0l TOLG OTTOIOVG OKOUHE KABNHEPIVE, OTTAVIA ATTOTEAOUVTAI OTTO pict HEvo
ouXVOTNTA. ZUVHOWS, €iVaI TO OTTOTEAEOPO TNG OVVOEONG TTEPITCOTEPWV
™S Hiog ouxvoTATwy. N" VTS TO Adyo, o1 TrepIodikoi fjxol dlokpivovTol o€
aTA0UGS KOl GUVOETOUG.

ATAGG X0¢ eival 0 HXoS Tov omoiov n perafoln Tng migong (n TaAd-
VTIWON TWV COHATIOV TOV), KaT& 11| 8166001 TOL oTOV CAépar, Eivan appo-
VIKI] OUVAEPTNOTN TOU XPGvou, SnAadi) To KOpa €Xel TN pop@nR TOL ATACD
OPHOVIKOU KUPOTOS (NUITOVOEISHG GUVAPTNON TOU XPOVOUL) OV ETTAVQ-
AapBdaveTal o TAKTG XPOVIKG SiaoTipaTa pe apeiwTo MAGTOG (£IKGVQ
6.90). O orAGS X0 XAPOKTNPICETaI ATré TN CUXVOTNTG TOL KOI TO TTAGTOS
NG TrePIOdIKAG HETAPBOARS TNG TIEONS 1] TNG TOAGVTWONG TWV CWHATIWV TOL
aépa atov omoio S1abideTal. O amAdg YOS XOpoKTNPICeTal o6 pix pévo
ouxvéTnTa. ‘Evav TETOI0 X0 TTAPGYEl TO SIXTTAOWV (EIKGVO 6.901).
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anA\og
1xos

ouvBeTog
1xog

086puBog

KPOTOG

Eikéva 6.9
MeTafoAr] TnG Tieong Tov a€pay, KATA TN SI&600N NXNTIKOU KUUATOG, OE OLUVAPTNON) UE
TO XPOVO yIa &) atTAS rjx0, 3) o0vOeTO X0, y) B6puo Kai ) KPOTo.

20vOeTOg XOG €ival 0 jX0S oTov omoio 1 petafoln Tng mieong Tov
aépa eivar mweplodikn (emavadapfdaveTal o TOKTE XPOVIKG SiaoTHpATA),
aAlG Sev eivar appovikn (eikéva 6.9B). O oUvBeTOG 0§ ATTOTEAEITAI QTG
TTOAAOUG aTrAOUG X0V, TWV OTIOIWV 01 CUXVOTNTES £ival AKEPAIX TTOAAATTAG-
ola piog ouxvoTnTaG. H pIkpdTepn auTH BLXVOTNTA Ovop&eTan OgpeMIOSNG
KOl 0 YOS TTOU AVTIOTOIXEl 0’ QUTAV AEYETOI TTAGS I} TIPWTOS GPHOVIKOS
1 OgpeliddNG. O obVOeTOG X0G XAPAKTNPIETAI OIS T OLXVOTNTO KOI TO
TAGTOG KOBEVEG aTrd TOUG ATAOUG XOUG ATTG TOUG OTTOIOUG OITTOTEAEITAI.
MeTa€b auTwv kuplopxel 0 TTPWOTOG aPpOVIKGS. O1 YOI TTOL AVTIOTOIXOUV
OTIG OUXVOTNTEG TWV GAAWV - EKTOG TOU TTPWTOL APHOVIKOU - OTTADV AXWV
AéyovTal avadTEPOI APHOVIKOI (£1kOva 6.10).
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OepeAlddNg
1 10G appovIKOg

30¢G apHoVIKOG

2UvBeTog

Eikéva 6.10
O a1rA6G Y06 KOl 01 AVUITEPOI APHOVIKOI GLUVTIBEVTAI YIX VO 6UDOOULV Eval OUBVOETO KUUO

Qg TOpa €xouv avaAuBel SIGPOPES PULOIKESG 1I8IGTNTEG TOL X0V KOl £XOLV
oploTel PUOIK& PEYEDN TTOL XOPOKTNPICOLY TOV X0, OTTWS N CUXVETNTA KO
n évraon. Opws 0 AX0G OXETICETAI HE PIX OTTO TIG ONHAVTIKOTEPES QOO OEIG
TOU AVOPWTTOL, TNV OKOI, 1 OTTOIX TOV TIANPOPOPET KEOE OTIYHN YI& TO YOPW
Xwpo Tou. O1 TTANpopopieg auTEG e€APTWOVTAI Ot HEYGAO BaBOUS TT6 TO TTAHG
0 Kk&Be GvBpWTTOG AvTIAGHPGVETAI TOUG XOVS. ZUXVE, TOV idI0 11X0 dlapope-
TIKOl GvBpwTrol Tov avTIAapPdvovTtal pe SiapopeTikG Tpdo. EmmAéov, To
avBp®dTTIVo auTi Sev gival €va aTTAG PUOIKG GPYAVO TTOU ATTAMG KATXYPGPEI
TIG (PUOIKES "AVTIKEIPEVIKEG" IB1IGTNTEG TOL XOUL. ATTEVOVTIOG, gival £va evai-
0BNTO OPYAVO TTOL PETAPEPEI OTOV EYKEPOAO TTAOUCIEG TTANPOOPIES - YIXK
KGOe AX0 - pe Eva obvOeTo TPGTTO. ETOI, TTAPGAANAG HE TIG PUOIKES "OVTIKEI-
HEVIKEG" IB16TNTEG TOL YOV, LTTEPXOLV KAl Ol VTTOKEIPEVIKES IDIGTNTES, TTOV
AvVOPEPOVTOI OTOV TPOTTO HPE TOV OTTOI0 0 KGOE GvBPWTTOG avTIAGHBAVETOI
QAUTEG TIG (PUOIKEG IDIGTNTES.

To BYPog ToL HXOL AVAPEPETAI OTOV TPOTTO HE TOV OTTOI0 0 GVOPWTTOG AVTIAGH-
BéveTon TN oUXVETHTA TOL NXNTIKOU KOPOTOS. EGv TrepiopioTodpe oTn HEAETN
TV AXWV P0G oUXVOTNTOG (ATTA®V AXWV) KEOE opd, B TTopaTnpriooLE OTI,
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6TaV 1] GLXVOTNTA TOVG £ival PEYGAN (YPIYOPES TOAQVTWOEIS TG NXNTIKAS
mNYHS), TOTE 0 1jX0§ MoV avTilapfaviopacte eivan 0§U¢ (TPipog): PnAdg
Kol S1amePATTIKOS (VPNAR vOTa). EGv GpmwG n ouXVOTNTA TWV NXNTIKOV
KUPGTWV givar pikp (xpy€ég TOAQVTWOEIS TNG NXNTIKAS TNYHS), TOTE O
nxos mov avridappavopaocte eival Badig (pmaoog): YapnAds kor fadlg
(xapnAR voTa). ‘ETol, cAAGLovVTaG T oUXVOTNTO TOAGVTWONSG TNS NXNTIKAS
TNYAS, TaIPVOUHE SIOPOPETIKEG VOTES.

O1 povaikof emITUYXGVOLY OAAGYH TNG OLXVOTNTOS, GAAGLOVTOS TO KOS,
TNV Té&0N ] To TEX0G TOL TOAAVTOUHEVOL avTikelpévou. ‘ETol, oTa £yxopda
N €MOLHNT CUXVOTNTA (VOTQ) ETMTUYXAVETAIL: O) HE TNV KATGAANAN €TAOYN
NS Xopdr|s (diaopeTikd T&Y0G - p&la TG Xopdis), B) e Tn pvBHION TNG TG-
ong NS Xopodnig (KovPdIoPa TOL OPYGVOUL) KAl Y) HE TN HETABOAR TOL PriKOUG
K&Be Xopdng (TraTna pe To 6&XTLUAO 0TO KATGAANAO PIKOG). XTO TIVELOTG,
avTioTorXa, N EMOLVPNTH OLXVOTNTO (VOTO) ETTITUYXAVETOI KOI PE TN HETO-
oA Tou prikoug TG TaAavTOUHEVNG OTHANG TOL CEPX (HE TO GVOIYHO [} TO
KAE(OIPO TWV OTT®V TOU OPYAVOU).

To avTi Tov péoov avlpwtov pmropei va GVAAGPEI XoUG TTOV £XoUV OU-
XvotTnTa amé 20 Hz éw¢ 20 000 Hz. ‘Oco mepvdel Spwg N nAikio TepiopiCeTai
N IKAVOTNTO TOL AVOPWDTTOL V& akoVEl YoV LPNAARG cuxvéTnTas. ‘ETol, évag
GvBpwTTOG PEong NAIKIOG dev PTTOpEl va aKOUOEI YOG TTOL £XOLV TUXVOTNTO
peyoAvTepn Twv 14 000 Hz.

H akouoToTHTA QVOPEPETAI OTOV TPGTIO HE TOV OTTOI0 0 GVOPWTTOG AVTIAGH-
BéveTan Tnv €vraon Tou fxov. Mp&yparti, 6TV Ta NXNTIKE KOHOTA (pB&Gaouv
0TO avOpOTIVO aUT(, {eKIV& pia SIadIKaOia, KATG TV oTroiar évar KATGAANAO
VEUPIKG EPEBIOPA POGVEI GTOV QVOPWTTIVO EYKEPOAO, O OTTOI0G TO EPUNVEVEI
wg duvaTé [ wg aoBevr| X0, avaAoya He TNV €VTOON TOU NXNTIKOU KOHO-
ToG. "Hxol pey&Ang €vraong eppnvedovTal wg duvaTol Yol KAl AXOI HIKPAS
évtaong eppnvevovTal wg aobevelg fxol. ‘Opwg, n évraon dev eivar avéioyn
NG aKOLOTATNTAG, HIGTI €Gv SiTAaoIaOTE N évTaon de dITMAaCIGLeTal KA N
OKOUOTOTNTOL.

H akovoTéTnTO OVAKEl OTO "UTTOKEIJEVIKK" YvwplopaTa Tou fxov. O Gv-
BpwT0og avTIAGUPBGVETOI KOTG €vav TTOAD Trepiepyo TPOTIO TNV €vTaOn TOU
AxXov. AuTS @aiveTon KaBaPG aTré TO TTAPOKATW TTApPAdeIyHa: eGv pio pépa
KOOWG akoUTE padIGpPWVo, ATTOPACITETE VO TO "SUVOHWOOETE", WG TO onyeio
IOV 00§ OiVeTal I EVTOTIWOT 6TI KOUTE TOV X0 TOL SU0 POpPEG SuvaTOTEPT
até OTI TpIV, V& yvwpieTe 6Tl N évTaon Tou fxov avénbnke tepitrou 100
POPES, VA €6V TO "SUVOP®OETE" Kol GANO £wG GTOL VO VOMICeTE GTI GKOU-
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TE TOV O TOU TPEIG POPES dLVATATEPQ, N €vToon Tou oL Ba €xel avén-
B¢l mepitmou 1000 @opés. ZTnv Kadnpepiviy {wij, o1 uvaTtdéTepol o1 Toug
0TI0i0VG 0 AVOPWTTOG PTrOPEl va aveXOei - XwPIg va vIKaEl TIOVO 0TO aUTI
- £xouv £vtaon £va TPIGEKATOHHUPIO POPEG HEYOAUTEPN ATIé TNV £VTOOT)
TOV 0 A0OEVHV HXWV OV PTopeil va akovoel. H aioBnon Spwg mou éxel
g Tpog TN Siapopd Twv dV0 aKPAIWY - WG TTPOG TNV EVTAOT TOUG - YWV
(Twv Mo SuVaTWV KAl TWV o AoBeVAV) ival TTOAD SIaPOPETIKI SIaPOPETI-
Kk}, dSNAad aieBaveTan 611 N diaop& Toug eival TTOAD HIKPOTEPN. ZUYKEKPI-
péva, o avBpwmivog eyké@alog avTIdappdvetal 611 o mo §uvards 1xog
Sra@éper amé Tov mo acBevi] pévov 120 @opés. Mapatnpolpe, dSnAadr| 6Ti
oAIG "peTpdel” n Duoikr] TNV EvTaon Touv fXou Kol 0AAI®S TV "HeTPEel
(UTTOKEIMEVIKG) O AVOPWTTIVOG EYKEPOAOSG.

AvaloyioTeiTe TI B ouvEBaive, av de AeiTovpyoloe €101 O AVOPWOTTIVOG
EYKEQPOAAOG KOl TO OITTOTEAEOPQ TOL NXNTIKOV £PEBIOPATOG HTAV AVEAOYO HE
TNV évTaon Tou. Oa PTTOPOVCOHE VO GKOVOOVHE £Va (PAOPG XWV TOL OTTOI-
ov 1 d1apopd PeTAED TV SU0 aKPaiwV TIHWOY B ATOV €VA TPIOEKATOPHO-
p1o Qopés. AuTé Ba dnuiovpyovoe coPopd TpofAfuaTa oTn AeITovpyia Touv
eYKeGAov. O1 TepAOTIEG DIAPOPES OTIG EVTAOEIG TV YWV EEOPAADVOVTOI
HE TN SUVATETNTA TOL EYKEPGAOUL VO TIG AVTIAGHBAGVETOI AOYOIPIBHIKG Kol 61
avooyiké. ‘ETol, 0 GvOpwTTog TIG TEPAOTIES SIAPOPES, WG TTPOG TNV EVTAON,
HETOED Twv XV TIG "avTIAGPBAvVETAI" WG TTOAD HIKPOTEPES.

Y& €évav o ouxvoeTtnTag 1000 Hz, n piIkpdTepn évraon Tou PUTropel TO av-
Opd Vo auTi va avixvetoel givar 1 x 107 W/m?. AuTr n évraon ammoTelel To
KOTWO@AI TNG GKOVOTOTNTOS. XTO GAAO GKPO, 1 ouveXAS €KOEDN O€ EVTAOEIG
peyoAbTepeg Tov T W/m? (6pio Tévou) Prropel va eivair eTrdduvn Kot va odnyr-
ogl o€ povipeg PAGPeS. To avBpwdTTIVo auTI £XEI TNV IKOAVOTNTO V& GVTIAGHPA-
VETOI HEYGAN TTEPIOXT] EVTAOEWV.

H povéda pe tnv otroia "peTpdipe" (a€lodoyolpe) TNV aKOUOTSTNTA TOU
rixov eivail To vreoiptréA (db).
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ZOYKPION TWV NXNTIKOV EVIGGEWV: TO VIEGIPTIEA

To vreopméA (db) eivar n povada pETpnong Tov XPNOIPOTIOIEITAl YIX TN
oUykpion 600 evTi&oewv NXoU, N Hia TWV OTToIWY, CLVHBWS, XPNOIHOTIOI-
eiTal wg évraon avagopds. H amdoboTepn péB0dOS yia vor oUYKPIVOUHE
TIG EVTAOEIG OLO TUXAIWY NXWV &ival va LTTOAOYIoovpE TO AGyo Tous. T
TaPASEIYHa, £&v ouyKpivoupe Ty évtoon | = 6 x 10° W/m? pe Tnv I, = 2 x
10° W/m?, 6o utroAoyiooupe apXiké To Adyo 1/ 1, = 3 kai Bax gupTTEPGVOLE
6T1 n évraon | eivan Tpeig popég peyodbTepn od Tnv ..

‘Opwg, 6TTwg 0N £XOVHE AVAPEPEL, O AVOPDTTIVOG EYKEPOAOG AVTIOPG
pe évav 161aiTepo TPOTTO 0TV £vToon Tov fxov. E€aitiag auTig Tng 1610-
HopPig WG o KATGAANAN va XpnoipoTroinBel yia T obykpion 600 evTa-
oewV KpiBnke n AoyapiBpIkn KAfpoka. ‘ETol, To emimredo B Tng £évraong opi-
eTal wg:

B (oe vreopméd) =10log,,

l) (4)
IO

émou "log, " avapépeTal oTo AoydpiBpo pe Bdon 10. I, eivor n évraon Tou
EMITTEOOV AVOIPOPGS HE TNV OTTOIX CUYKPIVETAI 1 | KOl TTOAAEG (popéEg givail
TO 6pIo aKovoTéTNTOS: I = 1,0 x 10" W/m’. Na apéderypa: yiax Evav o
évraong | = 8,0 x 10° W/m* To emimedo évraong eivai:

8,0x10°W /m’
1,0x107""W /m’

=10log,,8x10” = 70x(0,9) = 63db

B= 1O|0g10(

JuveTras, n évraon | eivon 63 vTeoIptréN peyaddTepn Tou |,

Mpémel va onpeiwOei 6T1: To dB eivar KaBaPSs apIBHGS, Kol ETTIONS, £V

ly

I =1, 16Te B =10log,, |

=10log,,1=0. Emopévwg, emimmedo €vraong

0 vreolutréAg &e onpaiver 6T n nxnTIkA évraon eivair 0, onpaivel 611l = 1.

O TopaK&T® TIVOKOG OelXVel TN Ox€on HETOED AKOLOTOTNTAS, EVTO-
ONS KOl VTECIPTTEA IO KATTOI0UG YVwoTOoUG fXous. Qg emiredo avapopds
BewPrBNKe TO KATWPAI AKOVOTETNTAG.
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Mivakag

“Evraon | (W/m?) | Emire8o (db) “Evraong
Karag@Ai akovaTdTnTag 1,0x 10 0
Opdiopa PUA WY 1,0x10™ 10
YiBupog 1,0x10™ 20
Kavovik ouZritnon (1m) 3,2x10° 65
Méoa oe auTokivnTo O€ 1,0x10* 80
@pa peyGAng
KUKAOQOPIOKAS KIivnong
ALTOKIVINTO XWpIg 1,0x 107 100
o1Aavol€
ZwVTavi] poK GUVOLAIC 1,0 120
‘Opio mévou 10 130

O kéBe GvOpwTTOG GTOV HIAGEN 1] TPAYOLOGEL, €XEI TO HIKG TOL XAPOAKTNPIOTIKG
Axo, T SiKI& Tou PwVH, TToL €ival SI0POPETIKH AT TIG GAAEG PWVES KOl TOV
Kével va EexwpiCel atrd Toug GAAovs. MNapdpoia To K&OE HOLOIKG OpYavo £XE
TO 8IKG TOL XAPOKTNPIOTIKG 0. ‘ETOl, N idia véTa akoUyeTan oAAIdG 0TO G-
vo Kol 0AMIG oTo BIOAL. AUTH 1] ISIKITEPGTNTA TOV YOV TIOU XAPAKTNPIGE
TI| PWVI] TOL KGOE AVOPWDTIOV KAl TOV X0 KAOE HOVGIKOU 0pYyGvoL OVOopa-
CeTaun nYOXpwHA 1 XPOId.

MoV Spwg opeeTan auTA N 1IGIITEPSTNTA TOL KGOE AXOUL;

H xpoid o@peideTan oTo yeyovos 611 o1 povoikoi ol dev eivar amloi (§ev
amoTEAOUVTAI OO pia povov ouxveTnTa) aAAG ivan ovvOeTol, SnAad ei-
val poidvTa oUveeong MoAAWvY ovuxvoTHTWVY. O KGOE HOVOIKES X0S KaBo-
pieTal kupiwg ad TN Paoikr i BepeNIDddN ocuXVETNTA (TN XOPNASGTEPN OUL-
XvoTNTQ). ‘Opwg, TN Xpoid o€ €vav fAxo Tn divouv o LPNASGTEPEG TUXVOTNTES
TWV VO TEPWY APHOVIK®YV, TTOL ival aképaia TTOAGTTAGOIO TNG BepeAiddoUS
ouxvoTnTas. ‘ETol, pia véTa 010 évo Kai 1 id1a véTa 0TO KAGPIVETO £X0ULV
Tov {610 BepeiddN, TNV dIa Paoikh cuXVETNTA, £XOLV GHWS SIAPOPETIKOUS
aAvATEPOLS aPHOVIKOUS (eIkOva 6.11).
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NTO MIANOY

NTO KAAPINETOY

Eikéva 6.11
H xpoi& Tou fjxouv oTO TMIGVO KOl OTO KAQPIVETO YIO TNV i8I VOTOL.

ATTA00G X0US (fX0US piog pévov ouxveTNTAG) PTTopEl var TTapdyel TO di-
ATTOOWY. ZTNV TTAPOKATW EIKOVA PaivovTal fxol (610G ouXVeTNTOG aTé £var
Siaoowy Ko até 600 povoikd Gpyava (EIkOva 6.12).

Alanaocwv

Apovikd pAdouTo

KAapvéto
Eikéva 6.12
“Hyor i61aGg ouxveTnTag amro: o) éva Siaraov (arAdg fjxog), B) éva pAdouTo (0UVOEe-
TOG 1]X0G) KOl y) €va KAAPIVETO (OUVOETOG 1]X0G)

O1 vmrépnxol eivar Aol LPNARG cLXVETNTAG, peYoAUTEPNS Twv 20 000 Hz. O1
vmépnyol 6¢ yivovtal avTIAnTrTol amré Tov GvBpwtro, S16TI PpiokovTal TEpa
AT TNV TEPIOYA TOL PAOPATOG TWV AKOLOTWV AXWV. ‘Opwg, o1 LTTEPNXOI
yivovTan avTIAnTrToi o1ré Tar 100N TpIa Spyova TG akong TOAA@DY {Wwv, T
oTToiar AKOUVE HX0US SIQOPETIKIAS TTEPIOXG OUXVOTATWY 6 6,TI 0 GvOpw-
10G. 'ETO1, T SeA@iviar, o1 pAAQIVES, o1 pIvEKePOI, 01 vUXTEPIdES Kal GAAGr (O
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XPNOIHOTTOI00V TOULS LTTEPNXOUS YIO VO OUVEVVOOUVTAI PE TOUG OLVTPOPOUS
TOUG, YIO VO TTAONYOUVTAI OTO XWPO, YIO VO EVTOTIICOLV TV TPOPI| TOLG KTA.
(eIkbva 6.13). XpnoipoTrolobvTal £1Ti0NG A6 TOV AVBPWTTO O€ TTOAAEG TEXVO-

AOYIKEG EPAPHOYEG.

Eikéva 6.13
O1 pIVOKEPOI ETTIKOIVUIVOUV KAl E DTTONXOUG eV TA SEAQIVIOL LI LTTEPNXOUG.

O1 LTTEPNYXOI XPNOIHOTIOIOUVTAI OTI§ OUOKEVEG QUTEG €(TE YIO TV aviXvevorn
OWPAETWY TTOL KIVOUVTaIl LTTOPPULXIWG &iTe yIa TNV e€€TOON TNG poppoAoyiog
Tou BuBol &iTe yIa TOV TTPOCSIOPIOPS TOL PABOLS Ot Eva OUYKEKPIHEVO OT-
peio.

Mia povéda oévap amroTedeiTal Kupiwg atré évav TTOUTIS Kol Evar OEKTN
vTreprXwV. TOTTOBETEITAI KATW QTG TNV KApiva Tov TTAoIoL, OTTWS deiyvel TO
oxfpa (eIkéva 6.14). To oévop AeiTovpyel wg €€AG: O TTOUTIOG EKTTEPTTEI £V
OUVTOHO TTOAPG UTTEPIXWV, O OTTOI0G AVOKAGTAI, ETTIOTPEPEI KOI OVIXVEDETOI
amé To 8€kTn. Me auTé Tov TpoTo, TpoodiopileTal To B&Oo0G: o) amd To
OULVOAIKG Xp6vo t TTou K&vel 0 TTOAPGS KAT& Tn SIadpop TOL TG TOV TTOHTTO
oT0 BubS Ko a6 kel 0TO HEKTN KOl B) a6 TNV TaXOTNTA U TOL XOU OTO
vepo, n otroia Bewpeital yvwoTr. TéTe, To féO0G £ (24 = vt) KaTOYPGPETAI
QAUTOPOTO OTO KATGAANAO Gpyavo PETpnons.
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T~ Moprég - Aéktng

- ~o

~—  — ‘.\'onq TIOU TIPOEPXETAL
I and to oévap
"Hxog mou cvaKAdy- - S~ /
arné To BuBd ~~— — .
¢ T~ __ Eixova 6.14
\'_/ To aovap xpnoiuotrolei Toug

e UTTEPHXOUG, YIA va UTTOAO-
v yiCer To f&6og NG OGAaO-

0aG O€ pIa TEPIOXH 1 YIA va
1mpoobiopiCer T HoppoAo-
yia Tou Bu6o0.

-

O1 vtrépnxol XpnoIpoTToIoVVTaI €VPUTATO OTNV lATPIKA YIX dIaYVWOTIKOUG
Kol BepaTreLTIKOUS OKOTTOUG. ol TO OKOTIG QLTS €XOUV KOTOOKEVOOTEI KO-
TEAANAEG OUOKEVES. Xe YEVIKEG YPOHHES, N AEITOUPYIOE TWV CUGKEVWMV QUTWV
pTropei va reprypopei wg e€AG: "Evag ToAp6s LPNARG OUXVOTNTOG EKTTEPTTE-
Tal ATr6 TOV TTOPTIO TG OLUOKEVHS KOl KATEVOUVETOI OTO OWHO TOL OVOPW-
TTOU KOl €1I0IKOTEPO OTNV TTEPIOXT] EKEIVI TOU CWPATOG TTOL TIPOKEITAI VO £&¢-
TooTel. ‘OTTwWg Kal 0TO 06vVap, 0 TTOAHGG AUTEG, APOU EI0EABEI OTO OWHQ,
avoKAGTOI TGV o€ S1dpopa "epmrédia’. Ta "eurédia’ auTé ptropel va eiva,
yio TTop&OErypa, o1 I0Tol TTov TTePIB&GAAOLY TO GPYOVA TOU CWHATOS KOl TO! OI-
axwpifouvv atd To YOpw Xwpo. O1 10Tl €X0LV SIAPOPETIKA TTUKVOTNTO TOCO
atré TO EOWTEPIKG TWV OPYAVWV TQ OTTOI0: TrEPIKAEIOLY GO0 Kol ATré TO YOpW
X®po. ‘ETol, 0 uTTEPNXNTIKOG TTOAUGS HEOO OTO OWHPG AVAKAATOI, K&OE pop&
TTOL OLVOVT& TH IOXWPIOTIKN ETIPAEVEIR HETAED GUO TTEPIOXWV TTOL £XOULV dI-
OPOPETIKEG TTUKVOTINTES KOl ETTIOTPEPEI OTO OEKTN. AUTEG O AVOKAGOEIG TV
UTTEPAXWV OXNUOTICOUV TO LTTEPNXOYPEPNUQ, TO OTTOI0 ATTEIKOVICEI TNV E0W-
TEPIKH AVOTOHIO PIGG CUYKEKPIPEVNG TTEPIOXS TOL CWHATOS.

‘Opws, TPOKEIPEVOL va TITELXOET pe TN PEBOOO QLTI N AviXVELOT AvVO-
TOHIKQOV XOPOKTNPIOTIKOV 1 EEVv TTPOG TO OWHO OVTIKEIPEVWY, B TIPETTEl
TO PAKOG KOPOTOG TWV NXNTIKOV KUPATWV va gival epitou 16iov pey€Boug 1
MIKPOTEPOL TOL GVTIKEIPEVOU TTOL TIPSKEITAI VO avixveuTel. N To Adyo auTd
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emAéyovTan ovvBws ouxvoeTNTEG amé 1 MHz €wg 15 MHz (1 MHz = 1 000
000 Hz). MpéypaTi, dedopévou 6TI N TaXOTNTA TOL HXOU OE €vav I0TO gival
mepimov v = 1540 M/s, eOKOAX TTPOKVTITEI GTI TO HIKOG KUHATOG A V6§ LTTE-
prixou ouxvoTnTOog f = 5 MHz givai A = v/ f = 0,3 mm. Emropévasg, ev BéAovpe
VO EVTOTTIOOUHE TTOAD PIKPG QVTIKEIPEVO 1] VO BIEPELVHOOLHE £V TUIHA TOUS,
Ba TTPETTEN VO XPNOIHOTIOINOOVHE LTTEPIXOUS OUXVOTNTOG HEYOADTEPNG TV 5
MHz kai prikoug KOpaTog piIkpoTEPOL Twv 0,3 mm. (Yrreprixoug LPNANS ov-
XVOTNTOG EKTTEPTTOVV Ol VUXTEPIOEG TTPOKEIPNEVOL VO EVTOTTIOOLV TNV TPOPr)
TOUG, TTOU XTTOTEAEITOI QTG EVTOPA HIKPWV DIGOTAOEWV).

APAXTHPIOTHTA 7

PwTAoTE YVWOTOUS, OLYYEVEIG KOl PIAOLG EGV €XOLV KAVEI TTOTE LTTEPNXO-
Ypbpnpa. Kartaypdyte og Evav Tivoka ToV aplBpd Twv avOp@OTTwV OV
£XOLV KAVEI LTTEPNXOYPGPNHG O OXEON HE TO OUVOAO TV AVOPDOTTWV
TOUG OTTOIOLS PWTHOATE, KABWS KAI TO OKOTIO YIO TOV OTT0i0 €Kavav TO

LTTEPNXOYPSPNHOL.

ApIBp6S avOp@DTTOV OV AdYog yia Tov oTroio £yive TO
£kavav vmEPNXoypaPnpa/ vTEPNXOYPAPNHA

TO GUVOAO TWV EPWTNOEVTWV

O apIBu6s TwV avOPWTTWVY TTOL €X0LV KAVEI LTTEPNXOYPAPNHO Eival pe-
YOAOTEPOS ] HIKPOTEPOG OTTS O, Tl TIEPIPEVATE;

lvvaikoloyia

a) O1 vTTEPNXOI XPNOIHOTIOIOUVTOI EVPUTATA OTN HAIEVTIKT, KOl EIOIKOTEPTL
6ivouv TN duvaTSTNTA VO TTAPAKOAOUBEITOI TO GVATITUOOGHEVO EUBPLO KaT&
Tn dIGpKeIa TNG £yKLPOOUVNG (eIkdva 6.15). Ereid To €uPpuo mepiBGAAeTan
amé TOV OPVIOTIKG OGKO, KAT& TO UTTEPNXOYPGPNHO, PTTOpEl va SiakpIBel
amé T& GAAG GVATOPIKG XOPAKTNPIOTIKG TNG €ykVou. ‘ETol, propel va rpoo-
SlopioTei To péyeBog Touv epPpuvov, n BEon Tov KAl TUXGV OTTOKAICEIS OITTO TN
puoI0A0YIKH) av&TTTLER Tov. B) O1 LTTEPNXOI £TTIONG XPNOIHOTTOIOVVTOI YIO TOV
EVTOTTIOPS IVOHUWHETWV (OYKISIWV) OTN PHATPO TWV YUVAIK®V 1] 0§ pHEB0OOG
e€€Taong TnG 6Ang KAT&OTAONG TNS HRTPAS.
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Eikéva 6.15
H ovokevr] LTTEPHXWV XPNOILOTTOIEITAI YIO TNV ATTEIKOVION TOU EUPPUOL OTO ECWTEPI-
KO TNG UATPOG

ANo1 kKAGo1 TG 1aTPIKAS

O1 vTépnyol XpNOoIPoTToIoUVTal EVPUTATA KAl g GAAoUG KAGSoUS Tng lor-
TpIkAG. 'ETO1, pe vTrEPAXOUG avixveDovTal KOKONOEIEG OTO OUKWTI, OTO T4~
YKPEOG, OTO VEPPG Kal aToV YkéParo. ETriong, o€ TepimTwon e0wTePIKAS
QIHOPPAYIOG, 01 LTTIEPNXOI EVTOTTICOLV TNV TTEPIOXT] TTOL AIHOPPAYEI, KOI TTPOC-
S1opiCouv XovOpIkG TNV TTOGGTNTA TOUL ATHATOG TTOL XAONKE.

Mia 6AAN eappoyr Toug agopd TNV KapdioAoyia, oTnv oTroio Xpnoipo-
TTOI00VTAI YIO TV TTAPOKOAOUONON Kol TOV EAEYXO TNG TTOAMIKAS Kivong Twv
KapOIoK@WY PaABidwV KO TwV HEYGA®Y apTnpIdV. XTn XEIPOLPYIKT, EI0IKEG
OUOKEVEG LTTEPAXWV XPNOIHOTTOIOVVTAI YIO THV Q@Qaipedt OYKwv atrd Tov
EYKEQPONO 1] YIO eTTePBEOEIG OTOV OP@IPANOTPOEIDH).

EPOQTHXEIX - AXKHZEIX

2TIG TAPAKATW EPWTHOEIS 1-5, va emIAE§eTe TN oWOTI Am@vrnon

1. O fxos oTa aépia eivan:
a) EYKAPOI0 KOpO
B) d1GunKeg KO
Y) €V pépel €YKEPOI0 KOl €V HEPET DIGPNKEG KOPOK
) nAekTpoporyvnTIKG KOHO
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. Ta nxnTiKG KOpoTa SiadidovTal ypnyopoTepa oe:
o) OTEPEG

p) vypa

Y) aépiax

o)

Kevo

. 'Evag akovoTOG YOS Ba PTTopolae va €xel LXVOTNTA:
o) 0,1 Hz

[3) 100 Hz

Y) 1 MHz

6) 100 MHz

. ‘O00 o peyGAn eival n ouxvoTnTo £v6G NXNTIKOU KOHATOG OE €va PEDO,
T60O0:

o) HIKPOTEPO TO UPOG TOL (YIVETAI TTI0 PTTAO0G)

) peyaAbTEPO TO UYPOG TOUL (YiVETON TTIO TIPIHOG)

Y) SuvaTéTEpa aKOVYETA

0) HEYOAOTEPO TO PKOG KOPATES TOL.

. Zg évav TOTTO, KEPOALVOG aKOVYeTal 12 s peT& Tnv aoTpaTri. Néoo po-
KPIG OTT6 TOV TOTTO QUTO £TTECE N aoTpaTh; (U, = 340 m/s, Uppr. = 3 X
10° m/s)
o) 2 Km

. Katéa 1 8iGdoon evég nynTikod KOPATOG, LTTAPXOLY CWHAETIO TOL PHEGOL
T OTTOIX TTAPAPEVOLV TTAVTOTE OKIVNTA; AITIOAOYROTE TNV OTAVTNON
0QG.

. Xe éva nxeio TapdyeTan NXNTIKG KOPA. To PAKOG KOPATOG TOL X0V AULER-
VEI, EAATTAOVETAI 1] TIOPAPEVEL TO 1010, KAOWG TO KOpO Ta&IdeVEl aTTd TOV
Oa€pa 0TO VEPS; AITIOAOYAOTE TNV ATTAVTNON OGS, (XNUEWON: 1 OUXVOTNTA
bev aAAader, KaBWG O XOG TTEPVAEI ATIO TOV AEPA OTO VEPO).

. Mepika adar emificdvouv Adyw Tng oeing akong Toug. ‘OTwg SIammoTwmve-
T, TA TITEPUYIA TWV GUTIOV OUYKEKPIPEVWVY {WDWV EIVAI OXETIKG HEYGAX.
Na e€nyfoeTe TS AUTS TO AVATOHIKG XAPOKTNPIOTIKG Bonddel va avén-
Bei n evalodnoia TNG akoRg ALTWY TV {OWV O FXOUS XOHNARS £vTaong.
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9.

“Evag pivokepog KOAEl TO Taipl TOU, XPNOIHOTIOIOVTOS LTTONXOUS OUXVO-
TnTag 5,0 Hz. To Taipt Tou Ppioketan 480,2 m pakpid. H ToxdTnTa TOUL
fixov eivar 343 m/s. Méoa prikn kKOpaTog TepIAapPavovtal peTalld Twv
600 Lwv;

;; -~ 4802M ——— > C\Jf

10. Mia €kpnén yiveTar otnv dkpn piag mpoPARTOS (H6A0G). O fx0s pOdGvel

11.

12.

oTnv GAAn ékpn NG TPoPARTAS, diadidopevog amré Tpia péoa: aépa, vepo
KOI HIG AETTTH) KOUTTOOTH o6 CUPTTOYEG aTadAL. Of TaxOTNTEG TOL XOL
OTOV GEPA, OTO VEPS KAl OTNV KOUTTAOTH gival avtioToixa 343 m/s, 1482
m/s kai 5040 m/s. O rjxos diaviel amréoToon 500 m o€ kGOe péco. o) AT
010 PE0O 0 AX0S B PTAOEI TTPWTOG, OTTO TrOI0 SEVTEPOG KOl AT TToI0
TPITOG; B) APoU (pTAEOEI O TTPWTOG YOG, HETG ATT6 TG00 XPOVo B PTEOEI
0 6eUTEPOG KAl PETG AT TT600 XPEVO O TPITOG;

‘Eva péoo avBpdmivo auTi €xer em@aéveia egPadol 2,0 x 10°m*. H évra-
on Tou AXoL KaT& TN SIGPKEIX pIaG KavovikAg oulATNONG &ival TTEPITTOL
3,5 x 10° W/m? o710 auTi Tou akpoartr]. Na uTTOOE0eTe 6TI 0 1X0G POGVEI
KABETO OTNV ETIPAVEIX TOL OUTIOV. X’ AUTH TNV TEPITITWOT, TTOOT 10X0G
OLAOHPGVETAI OTTO TO VT TOL AVEPWDTTOL;

H péon évroaon fjxou o€ éva TOALGUXVAOTO EOTIATEPIO givai 3,5 X 10° W/m?.
I6on evépyeia el0€pxeTan o€ KGOE aUTI (eTipAveiag epPfadou 2,0 x 10°m?)
o€ £va YEUHO OIGPKEING HIOG PO,
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EIZAMQrH

To «xevo» vrdoyet
600 O¢ev mégreis uéoa Tov.

00. EAvrng (M. Nepéhn)

‘Eval onpavTIKG HEPOS TWV TTANPOEQOPIDY TTOL POAVOLY O PaG OTTé TO YOPW
KGopOo £Xouv Tn pop@r] NAEKTpopayvNTIKAS akTivoBoAiag. MeTadl auTwy &i-
Vail KAl 01 TITANPOEPOPIES TTOL TIAPVOLHE OIS TO PAKPIVO oUpTrav. H akTivofo-
Ao auTH, Yo V& (pB&OEl O€ PaG, OLXVA SIBTPEXEI ATTOOTAOEIG EKATOPHLPIWV
ETWOV PWTOG, pé€oa amrd meploXEg "kevol'. ‘ETal, pag yupvé miow oTo Xpdvo,
HETOPEPOVTAG TTOAUTIHESG TIANPOPOPIEG AVOPOPIK& He TN Yévvnor, TNV wpI-
HOTNTO KOl TO BAVATO TV GOTPWY, KABWS Kot TNV e§€AIEN Tou COPTTAVTOS.
AUTO ovpPaivel S16TI N akTIVOBoAiar TToU POGVEI OHEPT OE HOG €XEI EKTTEW-
@Ol TpIv a1ré TOAMG EKATOHHUPIO XPOvIa, 60a XPEIGOONKE yiax vor diavioel
TNV améoToon a1md TN HokpIvi TNy (GoTtpo, yodadiog) péxpr T . Etropé-
VG, N TAPATAPNON TwV GoTpwV pag Pondd va Sieicdboovpe Babic 61 pévov
OTO XWPO, GAAG var §oUpE Kol TIOW, 0TO TTAPEABGV.

ATé Tnv akTivoBoAia auTh, éva eAGXIOTO THAPO TNG YIVETOI QVTIANTITO
até TO AVOPWTTIVO HATI, EVA TO DTTGAOITTO AVIXVEDETAI HOVOV pE KATAAANAES
OULOKEVES. EKTOG Spwg amré TIG TTANPOPOPIEG TTOU £PXOVTAI OTTO TO HOKPIVO
OUPTTOV, 1 NAEKTPOHOYVNTIKI] OKTIVOBOAID KUPIGPXET KOl OTOV KAONHEPIVE KO-
oo pag. ‘ETol, T ofpaTa TV podIOTNAEOTITIKAOV OTAOHWDY, O EQPAPHOYES
TWV HIKPOKVUHATWY, Ol GKTIVOYPOpieG KTA. afloTrolobV SIGQOpPES TTEPIOXES TNG
NAEKTPOHOYVNTIKAG GKTIVOPBOAITS.

Ti efvon NAeKTPOpOYVNTIK OKTIVOBOAIQK;

H nAekTpopayvnTiki akTivofolia eival evépyeia TTOU PETAPEPETAL OTO
X0po. H peTa@opd evipyelag EMTUYXAVETAI PE YPIYOPES TAAAVTWOEIS
nAekTpopayvnTIK®OV Tediov. O1 TaAavTaoels auTég Siadibovrar pe T pop-
@1 NAEKTPOPAYVNTIKWV KUPATWY, OTIWG £iVal TA padIO@WVIKE, TX pPIKPO-
KOPOTA, TO OPATO PWG, 01 aKTIVES X, 01 OKTIVES Y KTA.

Mg Spwg eivar SuvaTév T NAEKTPOPOYVNTIKG KOPOTA va S1adidovTan oTo
"kevd', Kol HGMIOTON 08 TEPGOTIEG ATTOOTAOEIG;

Eiyope avogpepbei Kal 0TV apxr] QUTOU TOL KEPOAXIOL OTO YEYOVOS OTI
TO NAEKTPOPOYVNTIKG KOPATO, O€ OVTIBEON e T PNXOVIKG, O xpeidlovTal
K&TT010 VAIKG PEDO YIa va HeTad0B0UV. AuTO givarl duvaTdv e€aiTiag TnG u-
ong Tous. MNa va To KaToAGPBoupe auTo, Ba TPETTEl var €Ny O0VHE YIOTI TX
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KOHOTO QUTE OVOPGLOVTOIl NAEKTPOHOYVITIKAL.

‘ExeTe 116n S1daxTel TI eival TO NAEKTPIKG KAl TI TO POyvnTIKG Tedio. N
vtrevlupioovpe 6TI TO NAEKTPIKG Wedio TTap&yeTal aré TNV 1A TTapovoia
TV POPTIWV (KIVOOPEVWV 1 OKIVITWV), EVA TO PAYVNTIKG Tedio TapdyeTal
até TNV Kivnon TV @opTiov Kol eival av&Aoyo Tng €vTaong Tou peUHOTOS
TTOL SNMIOVPYEITOI OIS QUTE TA POPTIC. Ta TTOPATTAVW HTAV YVWOTE OTOUG
@uoikoLg N amé Ta péoa Touv 19% aiwdva. TéTe o Faraday avakdAvye 6T,
6Tav To poyvnTIKG edio peTaBGAAeTON TTapGyel NAEKTPIKS pebpa. Tig yvw-
o€I§ auTEG oLVEBEDE pe peyodopun TpoTro o J.C.Maxwell To 1862 o€ piax Be-
wpio OV EVAVEL TOV NAEKTPIOPS KO TO payvnTIOHS. Atrédei&e dnAadr| 0TI
éva petafallopevo payvnTiké medio Snpiovpyei (yevwd) éva peTafaiio-
pevo nAekTpIkG mMedio, ka1 avTioTpo@a (oTn ouvéyela) éva peTafaAldpevo
nAekTpIkG medio Snpiovpyei Eva petafaAddpevo payvnTiké medio. Ao Tn
OTIYHI TTOL pIG AITIO (€val KIVOOPEVO (pOpTio) Snpiovpyrosl éva peTaBoAAGpE-
VO HoayvnTIKS Tredio, auTépaTa apXilel pia aévan diadikaoia, KaT& Ty oTroia
S1adoxikG dnpiovpyeital To Eva edio aré To GAAO (NAEKTPIKG ATTG HOYVINTIKOG
Kol avTioTpo@a). Me auTh TN diadikaoia, dSnpiovpyeiTal Eva aUTOOLVTNPOV-
pevo Cevyapl mediwv mou "Tadidevel" 0TO XWDPO Ot PEYGAES ATTOOTAOEIS ATTG
TNV aPXIKA TTNYA.

H 1y Twv NAEKTPOPOYVNTIKOV KUHGTWV eivon Eva HETOBOAASpEVO (OU-
XVG eVOAAAGOGHEVO) pebHO TTOU SIGTPEXEl VA HETOAAIKG OUPHO (TT.X. HiCK Ke-
paio ropTro0). Na Tapd&deIypa, éva opo padIoP@VOL TTAPAYETOI OTTO NAE-
KTPOVIO TTOU TOAGVTOVOVTAI TTAVMD KATW PEOX O€ HIG KEPAia (eIKGvar 7.1.).
‘ETo1, TapayovTal Levydipia aAAnAocuvdeSpevwY TSIV, NAEKTPIKWV KAl HO-
YVNTIK®V, TTOL TOAGVTOVOVTAI 0TI OUXVOTNTA TOU PEUHATOSG TWV NAEKTPOVI-
V. ZUVETTOG, TA NAEKTPOPAYVITIKG KOpaTa givar n Sia6oon Twv aiinie-
EaPTOPEVWV NAEKTPIKGDV KAI HAYVITIKGOV TESiwV 0TO XDPO Kal 0TO Xpovo.
H 8166001 Toug Sev amaitei TV vTapPEn kamolov péoovu, SnAadn popouvv
va peTadoBolv T600 010 "KEVE" 600 Kal o€ omol0dTToTE AANO péoo (aépio,
vYPO, oTEPED). Tar peTAPOASHEVO TTEdIT (NAEKTPIKG KOl pOryvNnTIKG), KAT& TN
816d001] Toug, oupTrepIPEpovTal GTTWG GAx Ta KOpaTa. ‘Exouv SnAadi Tig 161-
6TNTES TNG avakAaong, Tng didBAaong, Tng mepiBAaong, TnG oLHPOARS K.&.
‘OTav Ta KOpATO AUTA POGOOLY O€ Eva GAAO PHETOANIKG OUpHa (TT.X. KEpaiot
O€KTn), TO peTABAAAGHEVO NAEKTPIKS TTESIO OIOKET pIot HETABOAASHEVT NAEKTPI-
KA} SOVaPN OTA NAEKTPEVIO TG KEPAIOIG TAX OTTOIX TOAGVTWVOVTOI O CUVTOVI-
Op6 pe TIg HETOPOAEG TOU TTEdIoL.
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AmoNKA Kepala HAekTpopayvnTiké kupa

AauBdvel padlokupata

NAEKTPIKS
nedio (E nedio) —_—
Tahavroupevo
HaYVITIKG TahavtoUuevo
nedio (B nedio) NAEKTPIKS '
; , HayVNTIKO
red(o (E redio) nedio (B nedio)
EvaAaoodpuevo
pelpa mpPog nAekTpdvia
v Kepaia TaAQVTWVOVTAL
e TIOAU
HIKPOS TAGTOG
Eikova 7.1

Kivnon nAektpoviwy o€ pia Kepaiot EKTTOUTTTG PASGIOPUWIVOU KAl TO NAEKTPOUAYVNTIKO
KOMO TTOU TTOPQYETOI ATTO TNV TOAGVTWON TWV NAEKTPOVIWV.

TNV TEPITTTWON KOTG TNV OTroio Tar edia mopdyovTal amé Eva appovi-
KO eVOAAAGOOHEVO PEVPQ, TOTE 1] TOAGVTWOTN TWV NAEKTPOVIWV OTOV oywYS
gival A} appovVIK TOAGVTWOT Kol T TrapaySpeva Trediar €xouv avTioTol-
XN Hoppr]. Ta NAEKTPOPAYVNTIKG KUPOTA gival eyKApola KUpaTa, §16T1 Ta
NAEKTPIKG Kol payvnTiKG media eival kG@eta oTn diebOvvon Siadoong Tov
KUHOTOG, EVR) TAUTOXPOVA Eival KABETA Kol PHETAED TOvG. ‘OTTwg paiveTal
0TV €IKGVa 7.2., TO SIGVLOHK TNG vTaonG ToL NAEKTPIKOU E Ko Tou poryvn-
TIKOUG Trediov B TalavTdvovTal kGBeTa Tpog Tn SiebBuvaon SiGSoong Tou Ku-
paTog. ‘ETol, £&v TOTTOBeTNOE Evar NAEKTPIKG pOpTiO 08 KATTOIO ONpEio TNG
S1abpopnig Touv NAEKTPOHOYVNTIKOD KOPOTOG, AGYw TOL NAeKTPIKOU Trediov Ba
ToAOVTWOE YOpw omré Tr €01 100pPOTIIOG TOL.

Kateubuvon
dlédoong
KUMATOG

Eikéva 7.2

To NAEKTPOROYVNTIKG KGO OKPIG aTT6 TNV Kepaiiat. To nAekTpIkG 1edio E kai To payvn-
TIKG TeSio B eivau kGOeTar ueTal Tous. TauTdxpova Ko Tal §U0 eival KGOETA TPOG TN
61e66vvon §1ddoong Touv KUPATOG.
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Ta nAekTpopoyvnTIK& KOpaTa opdyovTtal evkoAa. Kae @opd mov éva
POPTIOPEVO CWHATIOI0 emMTAXUVETAI 1| eMPBPadlveTal, eKMEPTEl NAEKTPO-
payvnTikn akTivofolia (evépyeia). MpdypaTi, e6v KOLVACOLHE TTEPA-OWDOE
évor opTIOPEVO avTIKEIPEVO, Bar SnuiovpynBoUV NAEKTPOPOYVNTIKG KOPATAL.
Agev givan e0koAo SpwG va Tar avTIAngOovpe SIGTI N oLXVOTNTG TOLG €ivail
TOAU €€ a6 TNV TrEPIOX OUXVOTATWY TTOL PTTOPEl Vo GUAAGPEN TO avVOPW-
VO PATI. Tot NAEKTPOHOYVNTIKG KOPOTO EKTIEPTIOVTOI O€ TEPAOTIO £0POG OL-
XVOTHTWV.

O1 padlogpwvikoi oTabpol xpeiGlovtal 18Ik GOEIX YIa VO EKTTEPTTOUY O€
OULYKEKPIPEVN ouxvoTNTA. MPA&YHOTI, EiVal VTTOXPEWHEVOI VO EKTTEUTTOLY TTG-
VTO H6VO 0' QUTH TN OUXVOTNTQ, HEOW TNG OTTOIaG avayvwpilovTal 0T {vn
OUXVOTHTWY TOL padioPwvou. MNa Tapaderypa, o oTabusés Geronymo Groovy
ekTrépTrel oe ouxvoTnTa 88,8 MHz oTar FM, 0 0TaBpdg Rock FM extréprer oe
ouxvoeTNTa 96,8 MHz oTa FM, evdd o MeAwdiar extréptrel og cuxvoTnTa 100
MHz ota FM kTA. Xuxvétnra 100 MHz onuaivel 6Ti To NAeKTPOVIO OTNV Ke-
paia Tou TTUPYOL EKTTOUTTHG TOU PadIOPwWVIKOU oTaBpoL TTé&AAovTal 100 000
000 opég avd Eva deuTEPOAETTTO.

Efmeg €ddd xau yoovia
«Katd BdOog efuau Tifryua pawtde»

I. Zepéong (Toia xouepd moujuara)

H Tox0TnTa GAWV TV NAEKTPOHAYVNTIK®OV KUPGTWY 0TO "Keve" eivai n idio
(c = 3 x10° m/s), ave€apTHTWS TNG OLXVETNTES TOLG. H TAXUTNTA QUTH| OVO-
pGdeTal TAXUTNTA TOU PWTOS OTO KEVO KOl £ival eERIPETIKG ONHAVTIKY YO
TOV TPOTTO €pHNVEIOG TNG AeITOUPYIOG TOL OUUTIAVTOS. AIGTI, OTTWG ATTEDEI-
& o Maxwell, pévov otnv ToxVTNTA QLTI N apoifaia eTorywyr) (GAANACSN-
piovpyia) Twv Tediwv (NAEKTPIKOD KOl HOYVNTIKOU) PTTopel va ouvexioTel emr’
GTTEIpOV XWPIG aTTOAEI eVEPYEIaG. H ToyOTNTO TOL PTG OTO KEVS givail
N HEYIOTN TOXOTNTA TTOU PTTOPET VO €XEI KATTOIO OWHG KAl £TTIONG N HEYIOTN
TaxOTNTO PHETGOOONG TTANPO@OPIaG aTd onpeio o€ onpeio. ZTov aépa T
NAEKTPOPOYVNTIKG KOpaTa diadidovTan pe Tnv idia repirouv Tax0TNTO HE TNV
oTroia 6106i6ovTan 0TO KeEVE, OAAG OTO GAAGl LAIKG péoax (YUOAT, vepd KTA.) biar-
oidovTal pe pIKPOTEPN TOXVTNTAL.
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7.3 HAEKTPOMAINHTIKO ®AZMA

Y &pxouv TOAAG €0 NAEKTPOHOYVNTIK®OY KUPGTWV. Ta Sidpopa idn Twv
NAEKTPOHOAYVNTIKWOV KUPGTWV TTAPOVOIGLOUV HEYGAEG SIGPOPES KAl OTIG
EPOPHOYES TOUG Kal OTIG peBBdoLG TTapaywyng Toug. ‘OAa GG €XOLV TV
id1ax Uon Kol GAG TTAPGYOVTOI TG ETTITAXVVOHEVA (popTia. AladidovTal oTo
"kevd" pe Tnv 1610 TaxOTNTQ, dlapépouy GG peTad TOUG WS TTPOS Tr) CUXVE-
TNTQ KA1 TO PAKOG KOpaTog. H ouxvéTnTa f kot To prjkog KOpaTog A ouvdEo-

vTal pe T BepeNIddn ox€on TNG KLPATIKAG: c =X
AM FM Mikpokuuara
i 1 HN
10° 10" 10' 10 10%
P P S S S S S R Suyvétnta (Hz)
p q Yriep- p p
Padiokuuata Ynépubpo OBEC Aktiveg X Aktiveg y
— —t " Mrjkog kUparog (m)
1 10* 10° 107 107
4x10™ 7,9x10™
- . - B
Koékkivo lwdeg
Opaté pwg
Eikova 7.3

To nAektpouayvnTikd pdopa. H opatr mepioxr) Tou pAouaTog eivar e§xIPeTIKG pIKPT]
o€ ox€on e TIG AAAEG TTEPIOYEG TOV.

To NAEKTPOPOYVNTIKG (PAOHO GTTOTEAEITOI OTTG TA PAKN KOPATOG KAl TIG
avTioToIXeG OLXVOTNTEG GAWV TWV NAEKTPOPAYVNTIK@OV KUHATWV. H gikdva
7.3 Oeixvel OAGKANPN TNV TTEPIOYH] TOL NAEKTPOHAYVNTIKOD QAOpPOTOS. KoAD-
TITEl Hix TEPAOTION KOI OUVEXT TTEPIOXT] OKTIVOBOAI®Y, TToU TrepIdapPdavel Ta
POSIOKOHATO, T HIKPOKOHOATS, TNV LTTEPLOPN AKTIVOBOAIC, TNV OpaTH, TNV
LTTEPIAON, TN X Kai TN Y. To NAEKTPOHAYVNTIKG PEOpa SixIpeiTal avTioTol-
XO o€ €MTG TeEPIOYES: PadlokbpaTa, MikpokbpaTta, YTEpubpn akTivooAia,
OpaTd pws, YIrepiaxdn akTivoBolia, akTiveg X kai akTiveg Fpa.

Eivan onpavTikG va TovioTel 6T1 dev LTTAPXEI OAPAS dIXXWPIOHOS peTASD
TWV SIGPOPWV TTEPIOYWY TOV PACHATOS KAl - TTOAAES (POPES - OTA GKPO N picx
LTTEPKOAVTITE TNV GAAN.
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H nAekTpopoyvnTiKr] OKTIVOBOAIX PTTOpEl OKOPN VO TTEPIYPOa@El wg €va
pedpa owpaTIdiwy Xwpig pada, Tou diadidbovTal 0To XWPOo 6TTWS Ta KOPOTX
Kol KivoovTal pe Tnv ToX0TNTa Tou pwToS. KaBe TéTo10 owpaTidio xwpig
pada mepdapPdver éva CUYKEKPIPEVO OGO VEPYEINS, IC0SUVAPET pe pia
OPGda KUPATWY (KUPATOGVPHO) KO OVOPGGETAI PWTOVIO. H nAekTpoparyvn-
TIKA aKTIVOBoAia aroTeAeiTon atrd TETOIX pwTéVIa. O1 Sidpopor ToTro1 nAe-
KTPOpayvnTIKIi§ akTIvoodiag Siapépouvv povov wg mPog TV mMoeoTnTA
EVEPYEING IOV TEPIEXETAI OTK PWTOVIA (e §8.1). ‘ETOI, Tax padlokOpaTa
£XOUV (PWTOVIA PE XOHNAEG EVEPYEIEG, TA HIKPOKVOPOTO £XOUV Afyo Trepiood-
TEPN EVEPYEIX QTG TO PABIOKVHATA, 1 LTTEPLOPN OKTIVOPBOAIGr £XEI OKOUN TTE-
PIOOGTEPN, N OPATH, 1 LTTEPIDONG KOl 01 AKTIVEG X SIadOXIKG TrePIoOdTEPT KO
TENOG o1 aKTiveg Gpa £xouv TNV TTEPITOOTEPN EVEPYEIX OTTO OAEG TIG GAAEG
OKTIVOBOAIEG TOU NAEKTPOHOYVNTIKOD (PAOHATOS.

ZUVOTITIKG, 01 BIGPOPES HOPPEG NAEKTPOHOYVNTIKIS OKTIVOBOAIDS gHpavi-
CovTan 0TV €IKOVQ (7.4), evid aVOALTIKE TTAPOLCIGLOVTOI OTIG ETTOHEVES TTOK-
paypapous.

HAekTpopayvnTiké paopa

Meydho prikog KUpatog
Mikpr| cuxvétnta
Mikpry evépyela

Padiokipara

Ziveg ouyvoTHTV Padiokupara Eival ) evépyela (OUYKEKPIUEVNG

emKovwviag TIEPLOXNG OUXVOTHTWY), TIOU EKMEUTOUV Ol Pa-
aepomavav BloPwVIKO{ oTaBuOl, TIPOKEEVOU va TN CUNAG-
Ka molwv Bouv Ta padidpwvd pag Kal va T HeTaTpEPouV
o€ X0oUG Houaikng Tou Mnay, Twv Iron Maiden

AM 1 Tou ZapPomoulou. Ouwg, padlokiuara ek-
Padlokipara néumovTal eniong and Ta AoTpa Kal Ta agpla

mou undpxouv oto didotnua. Me Ta padloku-
pata autd (owg Sev propoupe va XopEWoupe

pqgf:,%ﬁ;a A va Tpayoudrjcoupe, ald propole va pd-
Boupe amd Tt eidoug oTolxela eival Tiaypéva
Ta dotpa kat méoo Tukvy eivat n UAn and tnv

TV kai FM ortofa amoteAolvTat.

Padiokupara

Me Ta PIKPOKUMATA, LAYELPEUOULE OTO PoUpP-

VO TWV MIKPOKUUATWY Ta @ayntd pag oe Afya

Mikpokupara Aerttd. Emiong, ot aotpovdpol xpnotuonololy

Pavidp TA MIKPOKUMATA Yd VA UdBouy yia T Sopr] Tou
loha&la pag.



Ynépubpo

Oparto

Yrepiwdeg

AxTiveg X

Axriveg Mapa

Mikpd priKog KUpaTog
YynAn ouxvérnra
YynAn evépyeia

Eikova 7.4
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YrépuBpo. H aktivoBolia mou dexOpaoTe oTnv
TIEPLOXT) OUXVOTITWY TOU UMEPUBPOU, ival ekel-
v TIou Jag Beppaivel, eite mpogpxeTat and Tov
‘HAlo, efte and omolodrinote AAAO OWHA. ZTO
dldotnua, 1 unépubpn aktvoBolia xaptoypa-
Pel MV evdoaoTpIkn {wvn.

To opard, eival Ta pévo TUAHA Tou nAeKTPO-
payvnTikoU ¢Aopatog, Tou yivetal aviiAnmtd
ané Ta updTia pag. Opaty  aktvoBolia
ekméuneTal and dlagopa owHATa, OMWG Ol
riuyohaurnideg, ot AAuneq pwtlopoU, Ta aoTE-
pta... Opat) akTvoBoAia ekméumetal emniong
étav Tax€éwg Kivoupeva ocwuatidla xturouv
AN\a cwpartidia.

Yrepiwdeg. O ‘HAwog elval mnyn g uneplw-
doug (1 UV) aktivoBoAiag. H evépyela mou ek-
TMEUMETAL OE QUTHV TNV TIEPLOXT] CUXVOTHTWV,
TO KaAoKaipl Propel va mpogevnoel eykalpata
oto déppa pag. H mapatetapévn €kbBeon otov
A0 pakpompdBeoua PMopel va TPOKAAETEL
kapkivo Tou dépuatog.

Ol akriveg X xpnotuomotovvtal ond Toug yla-
Tpoug, otav Béhouv va eEetdoouv Tta 00TA
pag 1 and Toug odovtiatpoug étav BENouv va
eEeTdooUV MPOOEKTIKA Ta ddvTia pag. Emniong,
010 XUumav oAU Bepud aépla eKTEUMOUV
aktiveg X.

AxTiveg Mapa. O aktiveg vy exméumnovral kupl-
wg and padlevepyd ulikd. Emiong, propel va
SnuoupynBolv Kal o PEYANOUG ETUTAXUVTEG
owpatdiwy, Katd ) Sidpkela MePAUdTwy TIou
ekTteNOUV Ol PUOIKOL, TTPOOTIABWVTAG VA KATAVO-
fioouv ) Sour| TNG UANG. Ouwg, 0 LeyaAUTepog
Snuoupydq aktivwv y eivat oAdkAnpo to XU-
urav, To ornolo eknMéunel aktiveg Mapa pe OAouUg
Toug duvaroug TPAOTOUG.

O1 TepIoX€G TOL NAekTpouayvnTIKOU Ppdouarog. Eivar pavepr n petafBoAr Tou prjkouvg
KOpaTOG Qo mepioxr] o€ mepioxr]. H petafoldr ouwg avtrj orwg ameikoviCeTar eivai
ammAWG eVSEIKTIKN, SIOTI OTNV TPAYUATIKOTNTO O SI0QOPEG OTO UIIKOG KUMOATOG HeTAEU
TWV SIAQPCPWY TTEPIOWV VAl TEPAOTIEG Ko KupaivovTar amd 10 m (10 Km) yia )
pia GKpn ToU PAOPATOS (PAGIOKUUATA), EWGTO™ m yia Tnv GAAN GKpn Tou PGOUATOG

(oKTiVEG [AHQY).
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Ta padiokOpATA KEAVTITOLY TNV TTEPIOXH TTOU £XEI TIG HIKPOTEPEG GUXVOTNTES
(amé ~ 10 Hz éwg ~ 10° Hz) koi T peyoAOTEPQ prikn KOporog (amé ~ 107 m
£€wg 0,1 m) a1md k&Oe GAAN TTepIOXT| TOL PAoHaTOS. H bon kar o1 1816TNTES
TwV podIOKLUATWY pEAeTAONKAV atré Tov Hertz, o otroiog oxediaoe ko Tpory-
paTtotroinoe MOAAG OXeTIKG TreipdpaTa. Ta padlokbparta diadidovral T6o00
oT0 "KeVS" 600 Kal OTNV aTpoopaIpa TnS ng.

Ta padioKOPOTO XPNOIPOTTOIOVVTAI OLVHBWS 0TI PAdIOPWVICT KAl GTNV
TnAegdpaon. Mapdyovral KAaT& TNV TOAGVTWON TWV NAEKTPOViwV Oe €vav
aywYo oL AeITOUPYEl WG KEPAIT EKTTOPTIAG (TTOPTTOS). EGv évag GANog oryw-
Y65 TrpocavaToAIoTEl KATGAANAQ, PTTopEl var Xpnoipotoindel wg kepaia Arj-
Pns (6€kTNG). X' aLTA TNV TEPITITWOT, Ta NAEKTPOVIA TOL HEKTN Bt apxioouy
VO TOAQVTOVOVTOI COPPWVA PE TO O TTOL eEETTEPPE N KEPAIT EKTTOMTTTS.
To onfjpa ouv AapféveTar oTnv kepaia Tov SEKTN eivan aoBeVES Ko XpeldleTal
va eVIOXUOET KATGAANAG a1Té Tr) oLOKELT TOL SEKTI (padIGpwvo, TAeSpaon).

YriepBpaxea TV
MoAU uPnAn ouxvétnTa

Meoaia ouxvémTa

XaunAr ouxvétnta
AM (Padlopwvikd)

Eikéva 7.5

Or1 ToAG vPNAEg ovxvoTnTeG TwWV padiokvudTwv (FM kai TV) Tepvolv eAevBepa a6
TNV ATHOOQAIPA, VW) TO KUUOTA E TIG HIKPOTEPEG OLXVOTNTEG (AM) avakAdvTar oTa
AvVWTEPA OTPWHATA THG ATUOOPAIPAG.

Mpémrel va TovioTel 6TI padIOKOPATA XPNOIHOTIOIOOVTOI YIG TH HETGO00TN
TOU X0V, TTAPOAO TTOL Oev eival NYNTIKG KOPOTO. ZUXVG OHWS, TTANPOQOpPIES
OTT™G 0 X0G N N EIKOVA HIOG TNAEOTITIKAG EKTTOUTIAG XPEIGLETAI VO HETOOXN-
HATIOTOUV KOl Vo KwOIKOTToINBoUY og ofpaTa padiokupdTwv. ‘ETol, peTadido-
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VTal WG NAEKTPOHOYVNTIKG KOHOTQ, T OTTOIX KOTOTTIV GTOKWOIKOTTOI00VTAl
KOXTGANAG 0T 0LOKELH Tou HEkTN. H KWdIKOTTOMON TOv CPXIKOU COAHATOS
yiveTan pe pia diadikaoia mouv AéyeTtan Siapdppwan kail prropel va eival eite
Siapdpepwon Tov mAdTovg AM (Amplitude Modulation) Touv kOpaTog eiTe
Siapdppwon g ovxvotnrag FM (Frequency Modulation). “Etol, mpok0-
mToLV 0I AM Kol FM {dveg eKTTOPTIG TOUL PadIOPDVOUL (€IK. 4.5). AKGUN TTIO
OUVOETO OXAHOTA HETOOXNHOTIOHOU XPNOIHOTIOIO0VTOI YIO TNV KWOIKOTTOIM-
o1 TNS TANPOPOPITG SIGPOPWV ETTIKOIVOVIGKDV CUGTNHATWV (TT.X. TNAEOTTTI-
KWV ONPATWV).

Toa PIKPOKOPOTON KOAUTITOUV TNV TTEPIOXT] TTOL €XEI OUXVOTNTEG PEYOADTEPES
Tov 1 GHz (a6 ™~ 10° Hz éwg ~ 10" Hz). Mapdyovton otré e18IKEG NAeKTPO-
VIKEG diaTaéers. Tagidbevovv oTov aépa Ko CUANGHPBGVOVTOI OTTG KEPQEG O
OXfjHa TATOL TTOL CLVHBWS TOTTOOETOVVTAI OTIG TOPATOEG LPNAWDV KTIPIWV.

Ta 616popa CUOTAHATA PAVTEP EKTTEPTTOVV OHPOTA TWV HIKPOKUPGATWV
TTOAD PIKPOU PAKOUG KOPOTOS. XTOUG TTOHTTOUG TWV PAVTEP, T NAEKTPOVIG
TOAAVTOVOVTOI O€ HIKPEG HETOAAIKEG KOIAGTNTES, Ol OTTOfEG TrEPIEXOLV 10XU-
PG payvnTiKG Tedio. Ta NAEKTPOHOYVNTIKG KOPOTO TTOU TTOP&YOVTOl £XOUV
oLXVETNTEG TTOL €EXPTWVTAI OTTO TO PEYEBOG TNG KOIAGTNTAG KOl OT6 TV
évTaon Tou poyvnTiKoU Tediov. Ta rapoySpevo KOpHaTa odnyovvtar £€€m atrd
TNV KOIAGTNTA PE Eval HETOAAIKG GWARVE, GVOKA®VTOI OTT6 Ta HETAAAIKG TOI-
XOHOTO TOL PAVTEP, TTPOCOVATOAICOVTOI TIPOG TN OWOTH KATEVOLVOT HE PIC
HIKP Kepaiax TTOL BPIOKETAI OTNV €0TIX TOU HETOAAIKOU KATOTITPOU, KOI €K-
TEPTTOVTOI WG pict S€opN. To HETOAAIKG KATOTITPO KAl 1 KEPOHT TOL PTTOPOLY
ETTIONG VO AEITOVPYHOOLY KOI WG OEKTEG AVTIOTOIYNG NAEKTPOHOYVNTIKIG OKTI-
voBoAiog.

Ta padioTNAEOKSTTION HETPOVV KOl KATOYPGEPOLV TNV KATAVOT] TOU LOPO-
Yovou og 6Ao Tov evdoyahadiaks xwpo. H avixveuorn HIKpoV avopoAIody oThv
apxéyovn auTr] akTivoBoAia TTou UTTGPYXEI O GAO TO CUUTIOV KOI GVTIOTOIXES
OTNV TEPIOXT] TWV HIKPOKVHATWY, ETITPETTEI OTOVG AOTPOVOHOUS V& [FyGAouv
TTOAOTIPO CUPTTEPGOPOTA VI TNV EEAIEN TOL COPTTAVTOSG.

>tV KoOnpepiviy {or], TX HIKPOKOHATA XPNOIHOTIOIOUVTAl EVPUTATH OTOUG
POUPVOUG HIKPOKUHGTWV YIX TO YPRYOpPOo EOTOHA 1] TO PHOYEIPEHO TOL POYN-
ToU. H oLXVOTNTO TWV HIKPOKUPGTWY TTOU XPNOIHOTIOI0UVTAI GTOVG (POUPVOUS
auTOUG, £ival TTAPOHOIA HE T OUXVETNTO TOAGVTWONG TWV HOPIWV TOL VEPOU.
Eivar 5nAadr] oe ouVTOVIOPO pe Ta Ppia Tou vepoU. ‘ETOl, N eVEPYEIX TwV HIKPO-
KUHGTWV PHETOPEPETAI YPHYOPO OTX HOPIG TOL VEPOU. AUTS £XEI WG ATTOTEAE-
Opa V& AUEGVETOI YPIYOPO 1 BEPHOKPOICIT TWV TPOPWV TTOL TTEPIEXOLV VEPO.
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... 0’ aveAénro 1o o’ évay ovpavd
oV IVEAYTBVEL dLauTEQTic abwdrita

N. Kagottos (Egubpoyedgpos)

H utrépuBpn akTivoBolia ekTeiveTar TEpa a1ré TNV £puOPN TTEPIOXT] TOL OPO-
TOU (PAOPATOG. AANNAETTIKOADTITETON PE TG HIKPOU PAKOULG KOHOTOG, HIKPOKO-
parta. H urépuBpn akTivoBoAia opeideTan OTIG TOAAVTOOEIG TWV NAEKTPOVI-
WV TWV OTOHWV TTOL OTTOTEAOVV éva opa. H Beppokpaoia evog owPaTOg
EKPPGEl TO YEYOVOS OTI TOr GATOHO TOU OWHOTOG KIVOUVTOI WG ATTOTEAEOU
TV peTad Toug cAANAemdpdoewyv. ESaiTiog auTwdv Twv aAANAemISpdoewy,
Ta NAEKTPOVIG TOUG TTEAAOVTOI KAl OKTIVOBOAOUV evépyela oTnv LTTEPLOPN
TTEPIOXT] TOL PAOPATOG.

‘OXa Ta OWOPOTO EKTTEPTTOLV LTTEPLOPN OKTIVOPOAI, N otroiar e§apTATAI
amé TN BgppoKpaoion Tou oWpaTos. ‘Oco o (eaTé eival €va oA, T60O
HEYOAUTEPN eVEPYEIX OVE DELTEPOAETITO EKTTEPTTEI TIPOG Ta £€W pE TN HOp-
@1 LTTEPLBPNS akTIVOPBoAias. ETol, HI PWTOYPaPIX OTNV LTTEPLBPN TTEPIOXT
TOU PAOPOTOG TOPEXEl Eva XAPTN "Ce0TOV" KOl "PuXPAOV" TTEPIOXDV TOU O®-
porog. Emeidn eivon SGokolo var xpnoipotroin8olv Tar QIAp LTTEPLOPNG AKTI-
VOPoAiag, orjpepa €X0LV OVTIKATAOTAOE! 0€ peY&GAo BaBpS atré NAEKTPOVIKESG
avIXVeLTIKEG OIaTAEEIG, OI OTTOIEG KATAYPAPOLV TIG SiaPopEg Beppokpaciag
Kol A&ITOUPYOUV GTTWS Ol TNAEOTITIKEG KAHEPES. OI TTANPOQPOPIES TTOU OUYKE-
VTPWOVOLY GEIOTTOIOVVTAI HE TTOIKIAOUG TPATTOUS.

O1 avixveuTég LTEPLOPNS akTIVOBOAIDG eivan TTOAD evaioBnTol 0T Bep-
HOKPOOTIG TOU AVOPWTTIVOU GWHATOG KO YI' GUTO XPNOIHOTIOIOOVTOI YIG TOV
EVTOTIOHS Kal Tr S1IG0WOoN ATGHWY TTOL €X0LV TTAYIOELTEN TS pIa PWTIG
£va a€Iop0.

EmimmAéov, xpnoipotrolobvtal evpdTaTa 0TOUG dIGPOPOLS HoPLEPSPOUS
G I'ng &iTe yio oTPATIOTIKOVG €ITE YIO €1pnvikoUg okotroUs. O1 epapHOYES
TOUG OTIG OTPATIWTIKES ETTIXEIPAOEIG EIVOI OLVIHOWS KATOOKOTTEVTIKOV XGPOL-
kTApa. ExkTeTapévn xprion Toug €yive oTov TTéAepo Tou BieTvGy, Tov TTéAep0
Tou KéAtrou (Ipék) émrws kai Tng NovykooAafias. ‘ETol, pmropolv va evro-
miCouv avBpWTTIVEG SPaCTNPISTNTES (AITOLPYIEG OTPATIWTIKWV THNHATWVY 1
AvVTAPTIKWV OpGdwV) péoa oe daon f ornAi€s. ‘Exer avapepOei 611 pe TN Bory-
Bei0t OLOKELWV LTTEPLOPNG OKTIVOBOAIOG evTOTIIOTNKE OTA 66N TNG BoAiPiog
o Toe kefdpa kal n avTEPTIKN OPASA TTOU TOV GUVEOEVE.

EuTUX®WS SpWS O EPAPPOYESG TOUS YIar TNV £EUTINPETNON TOL AVOPWTTOL &i-
Vol TTOAEG KOl EVTUTTWOIOKES (eIKkGvar 7.6). “ETOI, avixveuTEG LTTEPUOPNG OKTI-
vofoAiag TapokoAdovBolv aTré Toug SopuPOPOUS, TIG YEWPYIKES KOANIEpPYEI-
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€G, Kai &16oTToI00V

TOUG OYPOTEG €GV

TO PUTG TTOL QVOI-

TTOOCOVTal €XOLV

TpooPAnBei  omé

aoBéveieg (Ta vYIR

PUTG Slaépouy wg

TPOG TN OLXVOTNTQ

EKTTOMTIAG TNG LTTE-

puBPNG OKTIVOPOAL-

ag ammé Ta aoBev)

 KaT& 600 vTTO-

Pépouv oTo ENAel-

Pn vepoo. Emions,  pugva 7.6

KOTOYpGQOLY  TIg Qwroypagia Tuopwva oto vTTépuBpo. H eikova Exer Ppevdo-
Slopopég  Beppo-  xpwpaTioTel. To XPUWPA TWV COWEPWY YAVEPWVE! TIG OEp-

kpooiag otV Enpd HOKPQOIEG KAl T U@ TOLG QTG TNV ETIPAVEIX TNG yNG. To
OKOUPO KOKKIVO ONUATOSOTE TQ OEPUOTEPA KO XOUNAGTEPA

Kal 0T BGAaocoa.
i evd) TO AOTTPO T TTI0 PUXPE KA UPNAGL.

Me auvté TOV TPO-
O, pTOpolV va
EVTOTTIOOUV Tray6Bouva Kal va €160TTOINCOLV TON TTAOIGN TTOL TTAEOLV KOVTK
TOUG 1] VO avIXveEVOOUV TIG TTUPKAYIEG TToL ooV Ot SiGipopa onpeiax TNG
yns. Etriong, kGvouv yapTtoypdgpnon Tng opukToAOYIKAG 0VOTAONG TNS YNS,
£BO0V TO KGBE OPUKTO EKTTEPTTEI LTTEPLOPN AKTIVOBOAIC O€ Afyo SioiPOPETIKA
oLXVOTNTA OTT6 T GAAG. XPNOIHOTTIOIOOVTAI OKOHN YIX KAIHOTOAOYIKESG HEAE-
TEG, SIGTI AVIXVEDOLV TO TTUKVE VEQI, KABWS KOl TIG TTEPIOXES PE OIOPOPETIK
vypooia.

Y& SIaQPOPETIKI KAIHOKO, NAEKTPOVIKEG SIATGEEIG TTOV EKTTEPTTOUY LTTE-
pLBPN OKTIVOPOAI XPNOIHOTTOIOUVTAI EVPUTATA OTA OTIITIA HOG, YIX TOV €
ATTOOTAOEWS TNAEXEIPIOPS OLOKELWY, OTTWG TNAcop&oewv, PivTeo, oTEPED-
PWVIKDV GUOKEVADV KTA.

H umrépubpn axTIvOPoAI 6XI HOVOV eKTTEUTTETAI, OAA& KOl OITTOPPOPETOI
amé TI§ H&EEG TWV OWPATWY. TNV TEPITTWON QUTH, AUERVETAI 1 KIVITIKI
EVEPYEIO TV HOPIWV TOU CWOPATOS KAI AVTIOTOIXX OLEAVETOIN KOl 1} BEPHOKPOL-
oia Tou. To avBp®@TIvVo SEppa eival TTOAD eVAITBNTO OTNV OKTIVOBOAIX QUTHAS
TNG TEPIOXIS TOU PACUATOS, PE OTOTEAEOPO va aioBavopaoTe TN "¢éoTn’,
6Tav LTIEPLOPN AKTIVOBOAIC TTECEI OTO OWHO POG, OTTWG CLHBAIVEI GTAV KO-
BOpaO0TE ATTEVAVTI OTA NAEKTPIKG OMHOTA | 0TOV HAIO (GKOHN KOI TO XEIH®-
Vo).

H vmrépubpn axTivoPoliia d1adideTon otov Enpd aépa, oAAG be SiadideTa
péoa atd vopaTpoUS. H IBIGTNTX QUTH XPNOIPOTIOIEITAI OTX OAKOTEDT, YIO!
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TNV QVIXVELGN TOUL OIVOTIVEOHOTOS OTOV OPYQVIOHO €vég avBpwrov. ‘ETol,
LTTEPLOPES aKTIVEG TTEPVOVY aTrd defypa ektrvorig Tou eeTaldpevou. H 61-
OPOPETIKA ATTOPPOPNOH TOUG ATTO TOL OEPIC TTOL TTEPIEXOVTAI OTNV EKTTVOI
TOu avIXveLEel TNV OTTAPEN TOL OIVOTIVEOHOTOS.

H aTtpéogpaipa Tng I'ng eivar pepikdg pévov diapavig otnv utrépudpn
akTIvoPoAia Trou €pxeTan Kupiwg ad Tov ‘HAlo, aAAG kal atmé GAAa ovpa-
via oodpaTa. AuT6 ouppaivel, S1IGTI o1 LdpaTpoi, To dl0&eidlo Tou GvBpaKa,
TO HEBGVIO Kal GAAG GEpI amroppo@oLV TNV LTTEPLOPN aKTIVOBoAia. ETreldn
Opws o1 vdpaTHoi EAATTWVOVTAI 600 AVEAVEI TO LYPOPETPO, O HAIOG "Kaier"
1IB1ITEPO OTIG KOPLPEG TV Bouvdy. O1 opelB&TeS Kal 01 OKIEP YVwPiouy OTI
OTIG KOPLPESG LPNAGDY PoLVAV, TIG NAIGAOVOTEG PHEPES ATOGVOVTOI EVTOVA TN
CéoTn o6 TIG AKTIVEG TOL NAIOV, EVM, TNV (OI OTIYHN, OTN OKIG TTAYWDVOLV.
O1 aoTPOVGHOI, YIO VO EAOIOTOTTOI 0LV 1] VO HNOEVICOLY TNV ATHOCQAIPIKN
aTropPOPNOT, TOTTOBETOVV T TNAEOKOTIO PE TA OO TTAPATNPOVV KOl KO-
TOyP&POLV TIG TTANPOPOPIES TTOL EPYXOVTAI OIS TO SIGOTNHA, OTNV LTTEPLOPN
TIEPIOYT] TOL PAOPATOS, OTIG KOPLPEG LPNAWGYV PoLVAdV i} € DOPLPSPOLG TTOU
KivoovTal og TpoxId YOpw otré Tn In.

To avBp@OTTIVO PETI QVTOTTOKPIVETAI O PIX HIKPA HOVO TTEPIOXH] TOU NAEKTPO-
HOyVNTIKOU (PAOPATOG, 1 OTrola ival yYVvwoTH wg TTEPIoXH TOL 0PATOV PWTOS.
Eivar mp&ypaT evTUTTWOoIaKS va oUVEISNTOTTOINOOVHE OTI TO PATI HOG GUA-
AopPdvel pévov To 1 TPICEKATOHHUPIOOTO TNG TTANPOQOPIaG TTou POdGvel o€
HOG PE TN HOP@N TNG NAEKTPOHOYVNTIKAG oKTIVOBOAIG. To H&TI TOL avOpPw-
IOV, He TPOTIO TTOL B AVOTITUXOEN TTAPOKATW, OTO KEPGAaIo TNG OTITIKAS,
propei va Eexwpilel Tig €€ BAOIKESG TTEPIOYEG XPWHATWV (KOKKIVO, TTOPTOKOAT,
KITpIVO, TTPBOIvo, PTTAE KOl 1000€G). K&Be Xpdpar avTioTOIXel 08 dIXPOPETIKG
HAKOG KOPATOG.

‘Omwg €xel 6N avopepBel, GAX Ta CWOPATO EKTTEPTTOLY aKTIVOBOAi. o
va eival Spwg opaTr] auTh 1 AkTIVOBOAIC, Ba TTPETTEl TO CWHX va €xel Bgppo-
Kpaoia pepIk@V XIAIGdwv Pabpwv KeAaiov, 6Trwg oupPaiver pe Tov "HAlo Tou
éxel Beppokpaaia 5500 °C oTnv em@AveId Tov. Agv eivar TUXOIO GTI TA HATI
pag eival mo evaiodnTa ¢° aUTH TNV TEPIOX TOL PAopaTOoS. Kat’' apxiv
0 AAI0G gival AQpPTTPOTEPOG OTON PAKI KOPOTOG TOU 0paTOD PWTOG. ETTITAE-
ov, n aTpéopalpa TG I'ng eivar apkeTd dia@aviig 0To 0paTd PWS, AdINPaT-
VIS 0TO HEYOAUTEPO PEPOG TNG LTTEPIMOOOLG KAl NUISIAPOVIG OTO LTTEPLOPO.
‘ETO1, TOpG TO YEYOVOS OTI TO PATIX TOU AVOPWTIOL eival evaioOnTa o€ pIa
eAGXIOTN TTEPIOXT] TOU NAEKTPOHOYVNTIKOU (PACHOTOSG, EVTOUTOIS I TTEPIOXH
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QUTH aTTOOEIKVOETAI OTI £IVAI KO 1 TTIO ONHAVTIKI YIG TI§ 0LUVORKeS LG 0TV
emigpaveia TnG Ing.

Mep1oodTEPO SPWS YIO TO OPATO PWS O HAOBETE OTO AVTIOTOIXO KEPGAXIO
g OTTIKAG.

... G %04 TA OVVVEQQ efval vapxolernuéva
70 YoV 0ag: and pag n dvoiEy eSaprdras.

00. EAvrng (M. Nepéhn)

Y1repiaddng eivain n akTIvoBoAicr TTou eKTEIVETON TTEPAV TNG 1IK0O0VS, OTN HIN OPO-
TH TTEPIOYI] TOL PAopaTos. H akTivoBoliar auTh, TTOAAEG (POpPES, KGvel Tar poU-
XO HOG Vo AGUTTOUV 0TO OKOTASI. AUTO OEMETOI OTO YEYOVES OTI TN OTTOP-
PUTTAVTIKG TTOU XPNOIPOTIOIOVVTAI I TO TTAUGIHO TWV pOUXmV TTEPIEXOLV KO
PWOoPopiOVTES OVOIES, TTOL PTTAIVOUV GVEHETO 0T VIAPHOTA TWV POUXWV KO
6Tav PWTICOVTal OTT6 LTTEPIWMON OKTIVOPOAID, TNV ETTAVEKTTEPTTOVY OE HEYO-
AOTePA PIKI KOPOTOG TTOL QVTIOTOIXOUV GTO 0paTS HEPOG TOL PAOHATOS. To
PAIVOPEVO OUTS TO EKHETOAAEDOVTOI O1 VTIOKO YIO Tr dnpiovpyiar EI0IKWOV @E.
H utrepidddng akTivoPolia eivar LPNARS evépyeiag akTivoBoAia. AnAadr,
T UTTEPIDOON NAEKTPOHOYVNTIKG KOPOTO HETAPEPOLY HEYGAQ TTOOK EVEPYEI-
agG, TTOAD HEYOAUTEPO OTTO TO AVTIOTOIXG KOPOTO TOU OPATOU PWTES KAl TNG
LTTEPLOPNG aKTIVOPOAIRS. AUTS cupPaiver, SIOTI N eVEPYEIR TWV NAEKTPOHO-
YVNTIK®OV KUPGTV gival avaAoyn Tng ouxveTnTag Toug (O oUXVOTNTES TNG
LTTEPINOOUG OKTIVOBOAIaG eival peyaAlTepeg
ammd TI§ CUXVOTNTES TOU OpPaATOU PWTOS).
auTo TO AGYo N LTTEPIMONG akTIVOPBOAIT eivar
TOAD emlApia Y& Toug LwvTavolg opyovi-
OpoUG. MTropel vor KaTOOoTPEPEl TOLS 10TOVG
TOU SEPPATOG KOl va TTPOKOAEDEl ooBapés PAG-
Bes ot pamia.
H utrepiaoddng axTivoPolia eivar vrebbuvn
yia TN dnpiovpyia eyKaupGTwv Katé Tn Sidp-
Kela TNG nAioBepatreiog To KaAokaipl. ‘ETol, eév
N €kBeon TOL CWOHATOG OTNV LTTEPIDOON eivar
eAeyxOpevn, Ponb& otnv avamTuén Tng peAavi-
VNG KOl 0TO pavpiopa Tou §éppaTtos. H mopa- — Ekova 7.7
TETOPEVN GpWS £KOEOH TOL 07 TS To TuRpa  KOAG evai va amogedyeral
L ) . p n nAoBepartreia To kaAokai-
TOU (PAOUATOSG, YTTOPE VO TIPOKOAEDEN EYKOID-

1, 161QITEPA TIG WDPEG ueTAEU
paTa oTo &éppa. AUTG ONUaIvVEl KATOOTPOPH F;m# Kaf;y_,f PG perard
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TV KUTTAPWV TNG £mMOEPHIdAG. EGV HGAIOTO TO PAIVOPEVO QUTS ETTAVOAN-
@Oei, ptropel va 0dnyfioel o€ kapkivo Tou 6€ppaTog (eik. 7.7). T auTd eivai
TTOAD €TTIKIVOUVO VO XPNOIHOTTIOI00HE AGHTTEG DTTEPIOOOUS YIX VO ETTITUXOUHE
ypriyopo pavpiopa. Etriong, 6mwg €xel f1on avopepOer, n uTrepIddNG OKTIVO-
BoAia, e€aitiag TNG LYNARG evépyelag TTOL HETOPEPEI, ivan eEXIPETIKG eTTICH-
pia yioe o pério. O opBodpiorpol gupfouAeiouy va popolv 6ol o GvBpw-
01 YOOAI& NAIOL, TTPOKEIPEVOL VO TIPOCTOTEDCOLY TAX PHATIG TOUG.

"ExeTe avapwTtnOsi yiati Ta yvalid niiov, mov eivail diagpavy oTo opato
PG, HTTOPOVY VA TTPOCTATEVCOVV ATIOTEALOPATIKG TA PATIA POG OTIO TN
BAapepn emidpaon Tov HAI0L (THV LTTEPIWSN akTivoPolia);

EuTux®g, uTTépYOLY TTOAAG LAIKG TTOU £V €ivail Biagavii 0To 0paTS Pw,
gival adlagavi oTnv LTTEPIDON aKTIVOBoAID. TETolo LAIKG eival To YUoAT. T
AUTS CLVIOTATAI VO POPOLY YLOAIG NAIOL (evioXUHEVA HE €I0IKG PIATPO YIOK
TNV vTrEPIOdSN akTIivoPBoAia) Aol o1 GvBpwTol, 1BIaITEPa TO KaAokaipl. ‘ETol,
600 KOl av QUTO aiVETAl TrEPIEPYO, HOVPICOLPE EAGXIOTO TO KOAOKQIpPI, GTOV
0l OKTIVEG TFEPTOLV TTAVW HOG PECT OTTO TA TEAHI £VEG TTOPaBUpov.

Eivan ¢pavepd OT1 1) uTTEPIADONG OKTIVOBOAIX PTTOPEl VO TTPOKOAETEI ONHO-
VTIKEG BAGPeG oTOV QvBP®TTIVO Opyaviopd, yI' auTo eivar TTOAUTIN 1 {vn
Tou 6{OVTOG TTOV LTTGPXEl 0TI OTPATEOPAIPO KOl UTTOOICEl TO HEYOADTEPO
THAHO TNG aKTIVOPBOAIOG auTHS va @Bdoel otn ' (pévov Ta peydAou Prikoug
KOHOTOG KOPOTO TG LTTEPINdOUS TTEPVEVE TN (v TOL 6{oVTOG). Xwpig TNV
mpooTacia Tng {dvng Tou 6{ovTog, N LPNARG EVEPYEIOG LTTEPIDONG OKTIVO-
BoAia B EépBave oTn ' Ko Ba KATEOTPEPE TOUG PBIoAOYIKOUG 10TOUS. H {dvn
Tou 6ovTog gival I aoTrida TNG (WG EVAVTIA OTNV KATAOTPOPIKI| LTTEPIAON
aKTIVOBoAia TTou ekTrépTTeTal KUPIWS aTrd Tov "HAI0. 1" VTS KOl N KATAOTPO-
@R TNG OTré TIG AVOPWTTIVEG HPAOTNPIGTNTES, PE TN CLVAKGAOLON dnpIoLPYIT
NS TPUTTOG TOU 6LOVTOG, OTPEPETAI EVAVTION OTOV GVOPWTTO Kol oTNV £TTII-
wor] Tov. ‘ETol, £0G 6TOL OTAPATHOOLY GAEG O AVOPWDTTIVEG SPAOTNPIGTNTESG
TTOL KATOOTPEPOLY TN LV Tou 6LOVTOG, B TIPETTEI VO AITTOPEVYOUHE TNV
GokoTIn €kBeOT] HOG OTNV LTTEPIWDON AKTIVOBOAIT Kal, 6Tav av TS eivar advva-
TO, V& (POVTICOVHE YIO TNV ATTOTEAEOHATIKH TTPOPUAGEH HOG.

O1 okTiveg X €xouv piKn KOHOTOG OKOHN HIKPOTEPO KO OUXVOTNTEG OKOHN
HEYOAUTEPES OIS AUTEG TNG LTTEPIMSOVG aKTIVOPBOAITG. AvOKOAVPONKOV TU-
xaio atré Tov Roentgen, katé Tn SIGPKEIX TTEIPAPETWY, TTEPITIOL EVAV XDV
mpiv. Eeidn otnv apxn, N Uon Twv aKTIVEOV QUTOV ATAV &YVWoTn, Ol £TTI-
OTHHOVESG TTOU AOXOARONKAV e TN digPelvnon TOUG, TOUG £dwoavV TO GVOHO
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X. Tpriyopa diatrioTwoav 6T1 ETTPOKEITO YIX HIC TTOAD S1€10OLTIKT OKTIVOBOAIX,
IOV PTTOPOUOE VO TIEPAOEI ATTG LAIK& O8IA@AVI] YIO TO OPATO PWS, EVE UTTO-
povoe vo TTPOTPRAAAEI TIG PWTOYPAPIKES TIAGKES. APYSTEPQL, AVAKGALYOV 6T
N GyvwoTn okTIVOBoAia ATV NAEKTPOPOYVNTIKI] OKTIVOBOAIX, TTOAD HIKpOU
HAKOUG KOPOTOG KOI CUVETTMS, TTOAD LYNANG EVEPYEIOS.

'Omws NN avapépbnke, Ypryopa SITOTWONKE 0TI 01 AKTIVEG X PHTTOPOU-
oV Va TEPVOUV a6 HOAGKOUS 1I0TOUG, OAAG ETTIAEKTIKG VO OITTOPPOPAOVTA
atré LAIKG HEYOADTEPNG TTUKVOTNTOG, OTTWG TX 00TA KAl TX PHETOAAGL. AUTS
odynoe, o€ GOVTOHO XPOVIKG SIGOTNHO PHET& TNV avak&GALYPI TOUG, OTN HEA-
Mov BiaoTikA Ko emikivouvn a&lotroinor Toug oTny laTpikr, yia diGdyvwon kai

ylo OepaTreion aOOEVEIDV. ZAPEPA YVWPI-
Coupe OTI €Tmeld] ol OKTiVEG X HETOPE-
POLV PEYGAQ TTOOG EVEPYEIOG KOl VOl
oAU S1€108VTIKES, N LTTEPPOAIKA XprioN
TOUG PTTOpEl va TTpoKaAéoel PAGBeg oTa
KOTTOpO Tou avBpwTTov. IN" avTé ouvi-
OTATAI N TEPIOPICHEVN XPHON TOLG KAl
HOVOV YIX eVTEAMS AmTapaAiTNTOUS AS-
Youg (SIGTTOTWON KATAYHETWY, (PUHO-
Tiwong KTA.).

O1 akTiveg X XpnoipoTTolovvTal Ku-
piwg yia 1aTPIKEG dlayvwdoelg 6TTwg
YIO OKTIVOOKOTIAOEIG, YIa TOV €AeyXO
KOTOYHGTWV KTA. (€Ikéva 7.8). ETriong,
XPNOIHOTIOIOUVTAI OTN VOUTINYIKA YIO
Tov €AeYXO TNG OULYKOAANONG HETOAAI-
KWV eTmiQavel®dv oTa TAoia, H aflotoi-
nor Toug oTnV KpuoTOAAOypapia yio
TN HEAETN TNG dopng Twv LAIKWOV 0bh-
YNoe, eKTOG TV GAAWYV, 0€ OVTIOTOIXES
eQapHoYES 0T BioAoyia rou Borjenoav
oTnV avokGALYN TNG Aikoelbovg Hopng
Tou DNA.

Eikéva 7.8
AKTIVOYPA@IO TWV 00TWV XEPIOU, OTTOV
QTTEIKOVIGETAI TO OTTAOIUO TOL 0OTOU.
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Poég tyc dAaooag »ar oeig
TWY GoTOWY UaxgIvés emipeoés mapaaraldelre pov

04. EAvrng (M. Nepéin)

O1 oKTIVEG YEpO €XOLV TO HIKPOTEPO HAKN KOPATOG KO QvTIOTOIXO TIG HE-
YOAOTEPEG OLXVOTNTEG TG OAEG TIG GKTIVOBOAIEG TOU NAEKTPOHOYVNTIKOU
pdopaTos. Eivar akTivoPoAia e€aipeTik& vPnAig evépyeias. Mia opdda ku-
PATWV OKTIVOV Y PTTopel v peTa@Epel TePITOV 10 EKOATOPPOPIN POPES
TMEPICOOTEPI EVEPYEIX ATIO PIA AVTIOTOIYT) OHEASA KUPATWV OPATOV PWTOG.

O1 akTiveg Y TTop&yovTal aTn yn K&Td T padievepyd didotaon Twv Tu-
PVWV, G CLVETTEIX TWV CAAYWV OTNV ECWTEPIKI EVEPYEIQ TOL TTLPKVA. [a-
péyovTal £TTIONG KATG TIG OEPHOTTUPNVIKES OVTIOPAOEIG OTO ETWTEPIKO TOU
AAIov. EmITAfoy, £va ONPaVTIKG TTOO00TO OKTIVWV Y SnpIoupyeiTal KaT& Tn
oUYKPOLOT TWV CWHATIOIWV TNG KOOMIKAG GKTIVOBOAIOG, TTOU TTPOEPXETOI
até diGpopa onpeiar TOU COPTTOVTOG, HE TG HOPIO 1] GTOPON TWV OTOIXEIWV
TTOL CUVOIVTOUV OTNV QVATEPN ATPOo@aIpa TNS g. MoAAEG atrd auTég TIg
OKTIVEG Y KATOPEPVOLY VO SIXTTEPEOOLY TNV ATPHOOPAIPA KO VO (PTEGOLY
oTnv emgadveia TG I'ng (eik. 7.10)

Eikéva 7.10

O laxdadiag, OTws PaiveTar GTAV TOV TTAPATNPOUUE OTNV TTEPIOXH] TWV OKTIVWY YAUA.
O1 OKTIVEG QUTEG EKTTEUTTOVTOI KATA TIG TTUPNVIKEG QVTIOPAOEIG TTOV TTPOKUTTTOLV KATA
1) OUYKPOULON) TAXUTATA KIVOUUEVWDV TTUPHVWV (TTPWTOVIWDV) LIE TO IOPIA TOU UEPOYO-
vou Twv evéoyoAa&Iokwy vepwv.

H utrepiddng, n X kai n akTivoBoAion y €xouv Ta HIKPOTEPA PAKN KOPOTOG TOU
NAEKTPOHOYVNTIKOU (PAOHATOG KOl HETAPEPOLY TA LYPNASTEPD TTOOK EVEPYEI-
ag. 1" aUTG PTTOPOUV V& KATAOTPEPOLY TOUG 1IGTOUG TWV {WVTAVADV 0pYa-
VIOP®V. lovTiCouv Ta GTOHO KOl T POPIG OTO KOTTAPO TwV {WVTAVAV op-
YQVICH®V Kal S1akOTITouV TIG BIOXNHIKES S1adikaoieg Toug. TéTe Tar KOTTOPO
QUT& PTTOPET VO VEKPWOOUV 1] OKOHIN XEIPOGTEPO VO LTTOOTOVV HETOAAGEEIS KOl
VO HETATPOTTOOV O€ KOPKIVIKG. MIKPEG aAdary€g 0To DNA Twv KUTTEPWV TOU
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OTEPHATOG 1} TOL WApioL eival IBIaITEpar TTIKIVOLVEG BIGTI pTTOpPET VO TrpOKa-
Aéoouv HETOAAGEEIG TTOL B EUPAVIOTOVV OTOUG GITTOYGVOUS.

AvTiBeTa, oTnVv laTtpikr n 10vTifovoa aKTIVOBOAIX XPNOIHOTIOIEITAI VIO TH
Bepartreiot Tou kapkivov. Or 1d1koi yiaTpol BopPopdifouvv eTAEKTIKG pe AUTHV
TO KAPKIVIKE KOTTOPO, T OTTOI0 KATAOTPEPOVTAI, VA TTOAD HIKPOTEPN CNpI&
TOBa{VOLY, T KOVTIVE TOUG LYI KOTTOPO.

*

‘Omrwg SIATIOTOOOPE, TA NAEKTPOHYVNTIKE KOHOTO EKTEIVOVTOI O€ pe-
Y6&ho e0pog ouxvoTHTwv. Evid 6Aa diadidovtar pe Tnv idia TaxOTnT, pIropel
var £X0uV TTOAD SIGPOPETIKG HAKI KOPOTOG KOI VO HETOPEPOLY DIPOPETIKG
TOO& eVEPYEING. AUTO €XEl WG ATTOTEAEOHO VO £XOLV TTOAD SIGPOPETIKES 101-
OTNTES KOI WG €K TOUTOUL VO BPIOKOUVV TTOAAEG KO DIGPOPETIKEG EPAPHOYES,
HEPIKEG IO TIG OTTOIEG TTEPIYpAPapE TAPATTAVW. O 0TPOVOHO! EKHETOA-
AgbovTal 6Aa Ta PRKN KOPOTOG TNG OPATHS KOl HI OPOTHS TTEPIOXIS TOU PA&-
OHOTOG, TIPOKEIPEVOL var OLAAEEOLY TTANPOPOpIES YIa To obpTrav. ‘ETo!, diori-
OTWVOLE OTI 0 6p0g "kevE", TTOL £XOVPE XPNOIHOTIOINCE! ETTAVEIANPHEVD, OEV
gival amméALTA OwOTEG, SIGTI OTNV TTPAYHATIKOTNTA TO "KEVE" pTTopel var Be-
wpnBel WG £vag wKeavOs aKTIVOBOAIDY KOl TTANPOPOPIWY TTOU £PXOVTAI ATTG
OAEG TIG HEPIEG TOU OUUTTAVTOS.

EPOTHXEIX - AXKHZEIX

1. Ta padiokbpata diadidovTan:
o) TTOAU M0 apY& TS TO OPATO PWS
B) eAéxioTa M0 apyd a1ré TO 0pATS PWS
Y) HE TNV {61 TaXOTNTO HE TO OPATS PWG
) o ypriyopa atré To 0paTéd Pws.

2. H umépubpn akTivoPolia (f = 10'* Hz) éxer prikog KOPATOS 10 KOVTG OTO:

3. O1 Sia@opeTIKEG 1IB16TNTEG TTOL €KONAWVOLY Ta BIGPOPA NAEKTPOPOYVN-
TIK& KOPOTO (HIKPOKOPATO, podlokOpoTa, LTTEpLOPI aKTIVOBOAID, opaTs
PWG, LTTEPIDONG OKTIVOPOAIX, OKTIVEG X KOl OKTIVEG Y) OpeiMovTail:

a) oTnV ToXUTNT& TOUG
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B) oTo TTAGTOG TOLG
Y) oTnVv évTootr] Toug
6) oTO pPriKog KOPOTSG TOUS.

4. H vumrepiaddng akTivoBolia:
o) €Xel HEYOAUTEPO PIKOG KOHOTOG ATTé TO IADOEG (pwg
B) kiveiTan Siapéoouv TG aTpdéoPalpag TG Mg xwpis epmédio
Y) €X&l HEYOADTEPN CUXVETNTG ATTG TO IDOEG PWS
) £xe1 HIKPOTEPN OLXVOTNTA AT TO IDOES PWS.
5. TMoia epioxr] TOL NAEKTPOHOYVNTIKOU (PAOHATOSG OO ETMAEYOTE YO TNV
OTTOOTOAN OHjHOTOG O) O€ HOKPIVO OTOOUS £dGipous Kai B) oTo SidoTnpo;
AITIOAOYAOTE TNV ATTEVTNON 0OG.

6. Tati n 1ovtiovoa akTivoBolia (okTiveg X kal akTiveg y) dnpiovpyel BAG-
Beg oToug PBioAoyikolg 10TOUG;

7. Toti Ta TeEAevTaia XpOvIa N LTTEPIDONG aKTIVOBOAIr Trpo&evel TTePIOTs-
TepeGg PAGPeg oTOLG AVBPWTTOLG; Mola N AeITOLPYI TOL PUOIKOD PNXO-
VIOPOU TToU TTPO@UAGOCEI GAOUG TOULG OpYAVIoHOUS oTé TiS BAaPepég
LTTEPINOEIG OKTIVEG; MG 0 GVOPWTTOG PTTOPET VO TTIPOPULAGXTEN OTTG TNV
LTTEPIDON OKTIVOPOAID;

8. O NAA AppoTpovyk ATOV 0 TTP@OTOG GvOPWTTOG TTOL TTEPTIATNOE OTN Xe-
Afqvn. H améotaon g - ZeAqvng eivan 3,85 x 10° m. o) Ze 600 Xp6vo
£pBaoe n pwvr] Tou 0T ' pe TN BorBeiax Twv padiokupdTwy; B) Na vtro-
AoyioTel 0 XpOVOG ETTIKOIVWVIOG PHE TOV TTPMTO OIGTPOVAUTI TTOU KATTOIX
Hépa Ba TTepTTATACEI GTOV Apn, TOL OTTOiOL N péon amdoTaon amré Tn I
eivan 5,6 x 10" m.

9. K&1oieg amrd TIG aKTiVEG X TTOL TTAPGEYOVTOl AT EVal UNXEVNPG OKTIVev X
€xouv priKkog kbpaTtog 2,1 nm. lMoia eival n ouxvoTNTA TOLS;

10. O1 TnAeop&oelg GUXVA XPNOIHOTIOIOUV E0WTEPIKEG KEPQIES. Mior E0WTE-
PIKA Kepaia amOTEAEITOI OIS €vax (eLYAPI PETOAAIKWDV p&fdwv. To prikog
K&Oe paBdou eival To Eva TETAPTO TOU PAKOLG KOPOTOG £VOG NAEKTPOHO-
yvNTIKOO KOPOTOS, TOU oTroiou n ouxvoeTnTa givar 150 MHz. Téoo prikog
€xel 1 kGOe p&Pdog;
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11.”Evag padlogpviKGg OTaOHES eKTTEPTTE £var padIOKUPO TOU OTTOI0L TO HR-
Kog KUpoaTog eivar 250 m. a) IMéon gival n ouxvéTNTA TOoL KOPOTOS; [3)
AuT6 To padlokUpa eival AM | FM;

12.0 AopTpGTEPOG AIOTEPAS OTOV OUPAVO EIVAI O XEIPIOG, O OTTOI0G ATTEXE
oT6 gpés 8,3 x 10" m. ‘OTav KoITGLOUHE QUTGY TOV AOTEPQ, OTNV TTIPOY-
HOTIKOTN TG TG00 oW 0TO Xpovo To PAEmoupe; Na dSdoeTe TNV ammévTn-
o1 oag o€ £€1n. (Eva €Tog €xel 365 PEPES).
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EIZAMQrH

Kau elme o Gedg,
yevnbijro pag.
Kau eyévero pwg

(Téveon)

‘OMol pog, oTré Tn OTIYHE TTOL EPXOHOOTE OTOV KGOHO HEXPI TTOU (PEVYOUHE
até aUTEV, OLVOESHOOTE GUETT i} EPHECO PE TO PWG KA TAX PAIVOHEVA TTOU
To XapakTnpiouv. Ekppdaoeig 6Tws "pwg pov...", "okoTeIvég duvdapels...", "pe
PAOTIOES..." PAVEPDVOLV TN ONHAGTX Kol TO pAAo TTou Traidel TO Pws 0T {wr)
pos. Moiog GAwoTE dev £Xel EVTUTTWOINOTEN ATTS TO EIOWAS TOL OTA HPEHPXL
vepG pIOG Apvng, oré To "oTTdoIpo" Twv KOUTNAV TNG BApKag aTo BOAXCOIVE
VEPO, OO TO PEYOAEID TOL OLVPAGVIOL TGEOL PETG TG HIC CUOVTOMN HUTTOPQ,
amé 1o BEA0G Tov fAIOL IOV OKICEl TO HICOOKOTOO0 HECT OTTO T XOPOAHGOX
oTIG YpiAIEG Kal, TEAOG, amé TO BEQPA TOU EVOOTPOL OLPAVOD IO OKOTEIVA
voxTO.

‘OAa aUTG Kall, TIEPITOOTEPO [0WG AT OAL, 1 TTPWTAPXIKI) ONHAOIO TTOV
€xel To wg yiax Tnv vopén kai TN Siatipnon Tng {wrig oTov KGOHO HOG,
TPAYHQ TTOV 01 TTPWTOI AvOPWTTOI TO EViwOOV o TTOAD aTré 600 €El§ Of-
HEPQL, YOV WG XTTOTEAEOHQ, OTI6 TN XAPOLYH TNG avOP®TTIVNG IOTOPIOS, TO
PWS VO QVTIPHETWTTICETAI PE H£0G, KOl OI TTPWTOI GvOPWTTOI VO AATPEVOLY TIG
TMYES Tou oav BedTNTES (Oedt EoTiay, Oedg "HAlog, ATTOAA®VAG).

H mpddTn, Aoy, Tpooéyyian Tng £vvolog Tou pwTOG aTrd Tov GvBpwTTO,
OTTWG Kol AWV 0XEOGV TWV PUOIKWDV PAIVOHEVWYV, LTIPEE BEOKPATIKY. XN
OULVEXEIX OPWS, 01 AVOPWTTOI OTIPWYHEVO! AT TNV €VTOVI ETTIBUHIX VO EKAOYI-
KeVOOLV TOV KGGHO TTOL TOUG TTEPIBGAAEl GpxIoav va SIATUTTAVOLY dIGPOopPES
Bewpieg oL epprivevav, GAAeG pe AIyGTEpN Kol GAAEG pE TTEPICOGTEPN ETTITU-
Xi0, TO TTAPATNPOVHEVO (PAIVOHEVAL.

O1 Tp@TOI TTOL TTPOCTIABNOAV VO EPUNVEDCOLY T PUGCT TOL PWTOG KAl
T diadikaoia Tng dpaong, fTav or Apxaiol ‘EAAnves. Kat’ avtovg (MAaTwvi-
kAl ZX0AR- 40G aidvag m.X.) a1md T PATIO TIY&LOUV PWTEIVEG OKTIVEG UTTE
Hop®n VNHETWY TO OTTOIO GOPWVOLV TO OTITIKG TTEdI0 Kal KaBIoTOUV duvaTh
TNV 6pOon PE KATTOIO PNXAVIOHS a@riS. AAAoI TTEAI (ANpOKPITOG-50G AVOS
m.X.) moTevaV 0TI TA PWTEIVG COUATO EKTTEPTIOVY OTIPGOEG ATOPWY LTTO
HopPr| HEPBPavVAY TTOL SIGTNPOVY TN HOPPH TWV ETTIPAVEIDOV AT TIG OTTOIEG
OTTOOTIGOTNKOV.

O ApxipRdng avémTuée Tn Bewpia TwV KATGTTITPWY, O MNMTOAEPAIOG PHEAETN-
oe TN 8166 Aaon Tov PWTOG, 0 ‘Hpwv 0 AAe€avdpels dITOTTWOE TN YVWOTH
apXr ToL EAaXIOTOL HPGHOUL, TTOV, KATTWG TPOTTOTTOINUEVT, I0XVEI KO OTIHEPO.
JOPPWVA HE QUTHY, TO PWS KATG TN PHETEPBaOT Tov aTé €va onpeio og €va
GANO aKOAOUBET TO GUVTOUGTEPO SPABO.
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Eivon oAjBeiar 6TI TIG TrEPIOOSTEPEG TIANPOPOPIEG TTOL HEXOHAOTE TIG ACIH-
Bavoupe pe T BoriBeia TG Gpaons. AT Tnv apXr Tou TTOAITIGHOU, TOLG Ov-
BpDOTTOUG ATTAIGYOAOVTAV T BIG EPWTHHATA TTOV, TOAVEV, ATTATYXOAOVV KO
oog ofjpepa. Na mop&derypa: Ti eivan To @wg; Mg Tadidevel ko 600 Yprj-
yopa; Mot pepik& TpaypaTa eival XpwHATIOTE, £vad GAAG paivovTal AeUK&
Kol GAAa paOpas; Tddg propolpe kai PAETTOUHE HEOT OTTO DIGPOPA COHAT;

H avaliTnon Towv omavTioewy OTo TPONYOUHEVO EPWTAHOTA KPGTNOE
QIWVEG. XTO KEPGAXIO TTOL OKOAOLBET B TTPOOTTAOOOVHE VO TIG TTPOOEYYI-
ooupe pad.

Oa péBovpe TG Ko YIOTI TO pws "KAPTTETAI" (S10OA&TON), KOOWDS TrEPVE
amé éva Siapaveég péoo oe €va GANo. Oa eEeTAOOVHE TG AVTAVAKAGTOI,
OTTWG £TTIONG K&I YIOTI 0TO ALUKS PWS TEPIEXETAI £Eva TIABOG XPWHATWY
(pdopa). Me T PorjBein AUVTOV TWV YVOOEWY B KATOAGPOVHE TTOG KATO-
oKkeL&LZoOVTAl KOl TG AEITOUPYOUV O1 (POKOI KO T KATOTITPX KO KOT' €TT€-
KTOION TO OTITIK& OPYQVAL.

Eqpoppoyég Twv 1610TATWY TOL PWTES OTIG TNAETTIKOIVWVIEG, GTOVSG LTTO-
AoyloTEG Kai o Propnxaviot Ba ouveXIooLY Va gp@aviCovTal pe GAo Kol Ypn-
YopSTepoug puBHOLS. MTTOopoUpE Vo TTOUHE OTI N TEXVOAOYIKN £EENIEN oTOV
EIKOOTO QIOVA XOPOKTNPIOTNKE KUPIWSG OTTO T YVWON TTOL KTTOKTAOOHE YIO
TN CLPTTEPIPOPE TWV NAEKTPOVIwV (NAekTpoVIKH). H yvddon pag yia T cupre-
PIPOPE& TOL PWTOS (PWTOVIKY) B XAPOKTNPIOEI TNV TEXVOAOYIKA £EEMEN TOL
EIKOOTOU TTPWTOL AWV,
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dvon Touv PTG — Otwpia TwV KPAVTA
Ev@vypappn 8iadoon Tov @wTog

H Taxvtnra 8 iGdoong Tov pwTog
AvakAaorn Tov pwTog

Nopoi Tng avakiaong - Aigxvon

Ta emimeda kKATOTTPA KAI T EIBWAG TOUG

Ta o@aIPIKA KATOTITPA KAl TA €ibwWAG TOvg
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Tig Aevrégeg, tis Tevdotes xau tig ITagaoxevés To pwgs eivar xvua
tig Tolves, tig ITéumves xat ta SdfPara to pwg eivar owuatida
Tig Kvouaxés oxentouaore mdg yiverar avrd;

R. Feynman

‘OMol pog €XOUpE TNV EPTTEIPIO VO ATTOAUTA OKOTEIVOU SWHATIOL HETa OTO
otroio de PAéTTOLPE TITOTA. ZAPVIKG, KATTOI0G avafel Eva OTTipTO KOl OpE-
owg BAETTOLHE TA AVTIKEIHEVA YOPW HOS. To avappévo oTripTo Kai KGO GAAo
OWPO TTOV TTAPGYEl QWS AEpE OTI eival piar pwTelvh TNYr|. Oa PITopoloape
va TToUpE OTI:

To @wg cival To AiTIO IOV EVEPYOTIOIET TO AIGONTIPIO TG OpACNG.

Ta OOPATO TTOL TTAPGYOLV PWS TA OVOUALOUPE PWTEIVEG TIMYES 1] avL-
TOPWTA CWHPATA. Ta TEPIOTOTEPA ATIG TO CWHATA TTOL HAG TrEPIBGAoLY
yivovTal opaTd, POvo OTAV TO (PWS TTOL EKTTEUTTETOI OTTO HIG TTNYH PWTOS
TEQPTEN ETAV® TOUG. 1" AUTS TO AGYo OVOpGLOVTOIl ETEPOPMTA COHATA. T
ETEPOPWTA TAOHATA TO OIGKPIVOLPE O€ AdIAPAVI: QUTA TTOUL OEV ETTITPETTOLY
TN S1€Aevon TOL PWTOG ATTG TO ETWTEPIKG TOUG, KOl O€ Srx@aviy: auTd Tov
APRVOLY TO PWS Vo SIEPXETAI OIS HEOK TOUG €V PEPEI 1] 0TO CUVOAS TOU.

To TP@TO EPWOTNHA TTOL YEWIETOI O€ KATTOIOV TTOL QXOXOAEITON HE TX OTTTI-
K& paivépeva eival aopoaAwmg To "Ti eival To pws;". H avaditnon tng amévtn-
ong 0TO BePEAIOKS QUTS EPATNHA KPATEEN XIAIGOES Xpovia, aTrd TNV £TTOXN
TOL ApPIOTOTEAN KOl TOU ANHGKPITOU PEXPI TIG HEPES HOG.

BéBaia, n amdvrnon mou dwoope oTnV apXr] 0TO PWOTNHA LTS dev B
TIPETTEl VO 00§ IKAVOTTOIET KOl TTOAD, S160TI HOIGEl Pe LTTEKQUYT. Agv HOG Aéel
T €ival To Pwg, 0AAG TO TI KAVEI TO PWS.

AG TTAPOKOAOVOACOULHE TIG KUPIGTEPES TIPOCTIGOEIESG TTOL £YIVAV VIO VO SO-
Bel pia KOAOTEPN aTTAVTNON.

2Ta TOMGTEPR XPOVIA SUO ATTOYPEIG KUPIGPXOVOOV OTN OKEWPN TWV £TTI-
oTnpévwy. H pia droyn urooTripide 6T TO WS ATTOTEAEITAI ATTG CWHATIOI
TTOU KIVOOVTOI HE TTOAD HEYGAN TaXOTNTO. BAOIKGG EKTTPOOWTTOG KOI LTTOOTN-
PIKTASG aLTAG TNG Gmroyng LT PEe 0 NeOBTWVAS, TTOL OVEPOOE PEGAIOTO AUTG
TO CWHATIOIN PWTOPSPOL.
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Eikéva 8.1 Eikéva 8.2
To povrédo NG avakAaong ovupw- Otav pia aktiva puTog TEPVA aTTo TOV

va pe 1o Nebtwva. H avakdaon tou aépa oTo vepd, be ovvexiel oTnv TPOE-

pwTdg eényeito amd To NevTwva wg kTaon TG AB tou givai 1) BZ, aAAé ako-

Kpouon TeAelws eAaoTIKWV opaipdv  AovBei T Bl. O Kaptéoiog vtrootrpile

(pwTopdpwv owuaTidiwv) oe okAnprj 0TI, QV TO (UG QTTOTEAEITO AT OWUATI-

EXQOTIKI) ETTIPAVEIQL. 610, Ba Empetre va akoAovBel Tnv BE. O
Nevtwvag SikaroAoyoboe v Tpoxid ABI
BewpPWVTAG TNV WG ATTOTEAEOHO TNG UE-
yoAuTepng €AEnNG Tou aoKel OTAX PUWTOPO-
PO OWUATISIX TO TTUKVOTEPO HETO.

H &AAn &moyn vtrooTtrpile 6T TO WS eivon KUPATIKY d1Gdoan evépyel-
aG. Baoikdg ekrpéowTog, dnpiovpyds Kai LTTOOTNPIKTAS AUTHS TNG Bewpiag
vtp&e o Xwuyevs (Huygens 1678). H &moyn auTr| eppriveve He peYoADTE-
pn £MTUXIX TTOAG OTITIKG PAIVOHEVA, 1 GUOEVTI GpwS ToL NeOTWVA HTAV
TG00 PEYGAN, TTOL ETTEOKIQCE TIG ETTITUXNHUEVESG EPUNVEIEG OTITIKWV PAIVOE-
VOV PE TNV KUPATIKA Bewpia kal ePTédIoe TNV €TTIKPATNON TNG YIX HEYGAO
XPOVIKG SiGoTnpa.

H avokGALn VEwV OTITIK®OV @AIVOPEVMVY TA OTToIx £§NYOUVTaI ETTITUXWMS
POVO pPE TNV KUHOTIKY Bewpicr TOL PwTEG 001ynoe OTASIOK& OTNV ETTIKPGTN-
on avTAG TNG ATTOYNSG.

H mretoiBnon yio TNV KUPOTIKY @UOoN TOL PWTES €Yive AKAGVNTN, 1I81OITE-
PO PETG TN SIGTOTIWON TNG NAEKTPOHOYVNTIKAS Bewpiag amrd Tov Mé&&yove
(Maxwell) oréTe KaTedEXON N TAUTION TWV NAEKTPOPOYVNTIKWV KUHATWV KOl
TOU PWTOG.

Ipriyopat SHmG Kol TTGAI, TTOPATNPABNKAV VEX PAIVOPEVD (OKTIVOBOAIX pe-
Aovol COPOTOS, PWTONAEKTPIKS paivépevo, gaivépevo Compton) Touv oTG-
Bnke advvaTo va epunNveLBOVY pe TNV KAAOIKA KUPOTIKA NAEKTPOHOYVNTIKA
Bewpia yia T @UON TOL PWTOS.

Ta paIvépeva U TG EPUNVEVTNKAY IKAVOTTOINTIKGE OTAV £YIVE ATTOOEKTS OTI
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TO PWG EKTTEPTTETAI KOl XTTOPPOPATAI KATG OPIOHEVEG TTOOGTNTES (KBAVTOX).
To @wsg, katé Tov Aivotdiv (Einstein), ammoTeAelTal QMO EVTOTTIOUEVEG OTO
XOPO, KATG K&TTOIO TPOTTO, OVTOTNTES, TIG OTTOIEG OHEPO OVOUGLOVHE PWTO-
via. AuTS ammoTéAeoe TNy apXr TNS Bewpiag Twv KPGvTa.

ANABeIa, TT600 pog BUPICOLY Ta PWTOVIA TOL AIVOTAIV TX PWTORSAG Cw-
paTidia Tov NebTwva; Mia pikpry aAAayn SikaioAoyeital, GAAWOTE, HETG T
éva Tagidl diakooiwv eTwV 0TO Xpovo.

Ti eivan AoImrév 1o Pwg;

MeTé o6 6Aa o0 avaEpape, PTTOPOUHE VO TTOVHE TTWG OFHEPT TIIOTED-
ovpe OTI: "pIa SEOpN PWTOG gival pia por] wToviwV'. KGBe pwTdvio eivai
€vag TTOAPGG evépyelag, Eva KBavTo nAektpopayvnTikig evépyeias. (Eik. 3.3)
K&Be pwTovio 6106ideTan 0To KeEVE pe oTaBepr] TAXOTNTO C KOl TTEPIKAETE
evépyela E mou rapéxeTar amré Tn oxéon:

E = hf (8.1)

610U f: ] CLXVETNTA TOL NAEKTPOHOYVNTIKOU KOPATOS
h: pia Taykéopiax oTabepd TToL ovopdleTal oTaBepG Spdong Tou MAGvK
(Planck), Trpog Tipr} Tov BepehiwTr| TNG KBaVTIKAS Bewpioag.
H oTabepd h 1000TaN pe:

h=6,626x10%]-s1
h =6,626 x 10* J/Hz

KOl EKPPGLEl TNV EVEPYEIT OVG PHOVGOO CUXVOTNTAS TNG NAEKTPOPOYVNTIKAG
akTIvoBoAiag (TTou onpaivel 0TI, 6TAV 1] CLXVOTNTA TOL NAEKTPOHOYVNTIKOU
KOpoTOg av&GveTal KaTé éva 1 Hz, n evépyeia TOU PWTOVIOU PEYOADVEI KOTG
6,626 - 107°*)).

=~ .-~ ~_ %wtévio
SN . 7=~ N
v SN ;! /A
|1 o A~ -
. 1l b 1l
o /0 o /0
PWTOVIO ~.o_ 7 ~o__-7
o) B

(

Eikdva 8.3
Movtédo aAAnAetribpaong Tou puwToviov ue éva ATopo:

(o) Zuvavtnon @wToviov (B) Atroppdepnon pwrto- (y) Extroutrri Touv @wrTO-
HE GTOLIO. viov pe amotéeoua viov pe amoTéAeopa
™ b1€yepon Tou aTo- ™MV amodi§yepon Tou

Hou. QATOpOV.

To pwTOVION EKTTEPTTOVTOI KGI XTTOPPOPWVTOL AT TO ATOHPO, OTAV TA
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NAEKTPOVIG Toug peTafaivouv oe GAAN oToIfGdG ATTG AUTHV GTNV OTTOIX TTE-
pipépovTal. EKTTopTr| €xoupe, 6TaV NAEKTPOVIO HETATTITITEI O OTOIRGO XOr-
HNASTEPNG EVEPYEIOG KOI aTTOpPO@noT), 6TaV NAEKTPOVIO HETOTNOG OF LYPN-
AGTePNG evépyelag oTIBGOa (eik. 8.3), (Si€yepan, amodiéyepon).

APAXTHPIOTHTA 8.1

No kaTaTéEeTe TOX AKOGAOLO CWOPATA OE HIC ATTO TIG TIHPAKATW KATNYOPI-
£G: ALTOPWTO, adlagpavn, dicpavr).

‘HAiog, @eyydpl, Gotpa, dévtpa, Pouvd, avappévo kepi, T(Gp1, vepd, £i-
TAQ, aépag, BAAAOOIVE veEPS, GUTOKIVITO, POTA AUTOKIVITOU, TTOLAIS,
WA, TTUYOAQPTIIOES.

An’ dorpo o’ dotgo
mdAeTau 10 Pg.
Tévvvoov

‘OMol Hag ao@OA®DS £XOUHE TTAPATNPAOE! TN OKIG HOG, KABWS KOl Tr OKIG TTOU
Mo oopaTa dSnpiovpyoly, 6tav ewTiCovTal. Moiog GAMwoTe dev €xer dia-
oked&oel og kGmola TTap&oTaon Tou Kapaykidldn (O€aTtpo oKiwv);

APAXTHPIOTHTA 8.2

>TaBelTE, OTAV VUXTWMOEI, OTO OPOHO KOVT& O€ Vo pTIOTIKG TOUL drjpou
KOl TIOPOTNPAOTE TN OKI& 00G. Oa SeiTe 6T, Eved Ta TEdIa oG Siaryp&epo-
VTQI EVKPIVAS, N OKIG TTOL OXNUATIEN TO KEPGAI 0OG ival Afyo GUYKEXUHE-
V. XTn OUVEXEID, ATTOHOKPULVOEITE Afyo. Oa TTAPATNPHOETE OTI N ACGPEI

au&AVEl KOl ETTEKTEIVETON KO OTN OKI& TV TOdIDV 00G. Mg To e€nyeiTe
QauTo;
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APAZTHPIOTHTA 8.3

Y& éva oKoTEIVG SwpaTIo, (pwTioTE pe Evav pofoléa pia KaTakdpupn p&-
BSo (eik. 8.4). Oa TrapaTnpAcETE OTI N OKIG SIEVPVVETAI KAl YIVETOI OO
®nis, 600 n aéaTAON TWV dIdpopwy onpeiwy TNG pdpdov amd Ta avTi-
oTOIXO Onpeia TNG oKIGG TNG avEavel (€iK. 8.4.a1). ZKETTAOTE, OTN OLVEXEIQ,
TN QWTEIVI] EMPAVEIX TOU TTPOPOAER pE ABIAPAVEG XAXPTOVI TO OTTOI0 OTO
KEVTPO TOL €xel pIX TTOAD piKpR TPOTA. Tadpa, n Ny Tou wTES givai N
kPR TpOTTa. O TTapaATNPAOETE OTI N OKIG TN p&Pdou eival TTAEov eukpl-
VIS o€ 6An TNng Tnv ékToon (eik. 8.4.3).

() B

Eikéva 8.4
(&) H okic TG pédou trou dnuiovpyeitar amrd mnyn pe S100TAoELG.
(B) H oxia tng ibiag pa&fBéou mou dnuiovpyeitan ot onueiakn mnyi).

O1 TapaTnpioEl§ aTré TIG TTPONYOVHEVES dPAOTNPIGTNTEG PTTOPOLY VoL
e€nynbouv, av SexBolpe 6TI: To PWS a6 KAOE ONpEio PIAG PTEIVIS TTT)-
Y1is 81adideTar evOVYpappa MPog GAeg TIg KaTELOUVOEIS. (To péoo diGdoong
LTTOTIBETOI OTI EIVOI OPOYEVEG).

To yeyovog 6Ti o1 TTOAD HIKPEG PWTEIVES TINYES, TTOL PTTOPOUV V& Bewpn)-
B00V OnNpEIaKES, SHIOVPYOVV OKIEG pE TTOAD 0o Opia padi He TV TTapadoxr
NG €VBUYpappng diGdoong Tov PwTAES, Hag fond& va kaTaA&Boupe yIoTi o1
PWTEIVEG TINYEG e pEYOAUTEPES SiaoTAOEIG, GTTWwS 0 AAI0G, Snpiovpyolv aoa-
PEIG OKIEG (TTAPAOKIG).

370 OXAHO (€IK. 8.5) PAVETOI TTDG OXNUOTICETAI 1 OKIG EVEG TWDHATOS,
6Tav N PwTeIvi) YA €Xel dIX0TAOEIG, STTWS, Yo TTOP&derypa, o AAIOS.
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Eikéva 8.5
Anuiovpyio OKIGG KOl TTOPAOKIAG

adlapaveg
owua

ZTnVv mepIoxr TNG 086vNG TTOL TTEPIKAEIETAI OTTO TOV KUKAO O OTToi0g £XEl
d1GpeTPO YO, bev ptropel va pTaOEl Pwg aTTd KIS TTEPIOXA TNG PWTEIVAS
TNYAS, £PO00V TO Pws Ta&IdeVEI EVBVYPAPHA. ZUVETIMSG, AUTH 1) TTEPIOXT] Ei-
VOl EVTEADG OKOTEIVH KOI OVOPGLETOI OKIK.

TNV Tepioxr TNS 086vNG GHWS TTOL TEPIEXETAI OIVEAHEOX OTOV KUKAO HE
SiapeTpo aff Kol oToV KUKAO pe SIGUETPO YO, PTAVEl €V PEPEl OTTO KATTOIX
OnpEix TNG TNYHS PWS, HE ATTOTEAEOHO 1 TIEPIOXT] QUTH V& eppavideTar Aryo-
TEPO OKOTEIVH. H pTEIVOTNTO QUTAS TNG TTEPIOXAS TTPOOOEVTIKG aLEGVETA,
KOG AnaiGlovpe TNy e€wTepIkA TepIPEPeia. H TepIo auTr| Pe TNV TTPO-
08euTIKG aLEAVOpEVN PWTEIVOTNTG OVOPGLETOI TIAPAOKIA.

E®APMOIH 8.1
O1 mrepioxég TG 'ng mou PpiokovTal evrog TnNG OKIAG TNG OeAvng £Xouv

ohiknj £kAenpn nAiov. AUTEG oL BPIOKOVTAI TNV TTAPAOKIG £XOLV HEPIKN
€kAenpn nAiov (eik. 8.6).

-7~ ZeNfvn m
E N i SeAfvn

"HAlog "HAog
Eikéva 8.6
(o) ZXnUOTIK) EKAENpn OEAVNG (B) Xxnuarikn ékAenpn nAiov

Mia TToAD Xproipn €vvoia YI TNV TTEPIYPOPI] TWV PAIVOPEVWV TTOL GUV-
déovTtan pe TN HiGdoaon Tov PWTAG eival N évvoia TNG AKTIVAS.

Mia akTiva wT6g oxnuaTieTal, av oTnv Topeia piag S6€opng TTou
TPoEpXeTal até Tov TPoPoAéa, TapepaAiovpe éva adia@avég TTETOOHO
OTO OTT0I0 €XOLPE KAVEI pIa TTOAD MIKPH) KUKAIKA o1rh (€1K. 8.7). Tar aroTe-
AéopaTa gival KOAOTEPQ, av 1 o1 €ival HOKPIG oTrd Tov TTPOBoAEa 1 av
Xpnoipotrolobpe 600 OTEG, TN PIG PHET& TNV GAAN, Og KATTOI ATTOOTAOT).
AUTO gival 1010iTEPX XPHOIPO, OV N TTNYI €XEl HEYGAES SIXOTAOEIS.
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Eikéva 8.7

Mia meipapaTiki) p€6odog yia va deifouvpe (o) T dSnuiovpyia piag AetrTng Séoung pw-
TOG ki (B) 611 SLo S€0UES PWTEG TEPVOUV N pick péoa Ao Tnv &AAn, xwpis pa emnpe-
alovra.

>y mpadn, BEPaia, To pwg TTov eEEpXETON ATTS TN HIKP OTTH £XEl TTAVTQL
TN Hop@n HIOG AETITHSG KwVIKAS déapng, n &€ ot 6ev prropel va pikpOver répa
até éva 6pi1o. MropoUlpe Spwg va vTToBéoovpe 6TI, ouvexiCovTog T diadika-
ofa opikpuvong Tng oTrHG, Ba POAVAPE OTO VO CUUTTEOEN 1] PWTEIVI SEopN e
TN YEWHETPIK euBeiar TTOL €xel T SiebBLvon TNG. AuTH, AoITTdy, TNV gVOEia
OVOpPGOUE OKTIVO (PWTOG.

Tig OKTiVEG XPNOIHOTTOIOUHE YIO VO OXEOIGOOVHE TNV TTOPEIX TOU PWTESG
oTIG d1Gpopeg oTTIKEG d1aTGEElG. ‘OTTwG 01 YPAPHEG XPNOIHOTTOIOUVTOI A6
£€vav apXITEKTOVO YIO va OXedIGoel éval OTTITI 1] amd €vav NAEKTPOVIKS, YIO
va aTtrelkovioel £va KOKAwpa. O1 ypappés, 6pws, dev eivar o0Te o1 TofXol ToUu
OmITION OUTE TOl KOAWOIX TOU KUKAWHOTOG.

>T1G S1GiPOPES EPOAPHOYES Bt UTTOBETOVHE OTI TO PWSG EKTTEUTTETAI OTTO TIG
PWTEIVEG TINYEG LTTO POPPH ELOVYPOHHWY PWTEIVOV OKTIVWV. ZTNV TPOy-
HOTIKOTN T GHWG, TO PWS PTAVEI OTA HATIO HOG TTAVTA HE Tr HOP@ AETITHS
KWVIKAS pwTeIviG déopung (eIk. 8.8).

Eikéva 8.8
AETTTr) KWVIKA S§€0UN QUWTOG TTOU PTAVEI OTO UATI
HOG aTT0 LIC PUTEIVE TINYT.

Tnv evBVYpappn SiGdoon Tou PWTOG EKPETAAEVSHAOTE KOI GTNV TTEPI-
TITWOoN oL defYVel 1 eIKOva (8.9).
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Eikéva 8.9
OTITIKGG, TOTTOYPOPIKOG KABOPIOUOG TOU
UYOUETPOU

21O €TTOPEVO KEPAAQIO B0t SIATTIOTWOOVHE TTO0O0 XPAOIUN €ival 1 €vvoia
NS AKTIVAG PWTOS. To KeEPAAXIO TNG OTITIKIG TToL £EETGEI TNV TTOPEIC TWV
aKTiVoV o€ SiGpopa HEoO AEYETOI YEWHETPIKA OTITIKA.

A SKEQTOYME...

Eidape 01O TrponNyolpevo KEPAEAQIO 6Tl TO QWG PTTOPEl vor BewpnBe eiTe
OWPATIOIO (PWTOVIO) €iTE NAEKTPOHOYVNTIKO KOHO. Mg Bar prropécovpe vor
ovpPiB&oovpe TNV Evvoia TNG OKTIVOG HE TIG SUO AUTEG GYEIG TOL PWTOS;

AV BEWPOVOATE TO PWG TWHATIOIO (PwTOVIO), TI Bar AéyaTe OTI EKPPG-
Ce1 n évvola TG OKTIVOG;

MATrwg N 16€a ev6g aPaipIKoV PTTAAOVIOD TTOU POLOKWVEL KOl 1 Siadpo-
pr TToL aKOAOLBOUV Ta SiGiPopar ONHEIx OTNV ETIPGVEIR TOL, 0OG BonB&
va BpeiTe pe T1 B TALTICAPE TNV EVVOIX TNG OKTIVOG, TNV TTEPITITWOT TTOU
TO PWG BEWPEITAI NAEKTPOPXYVNTIKE KOO,

‘Evag atré Toug Tp@dTOouS OV TTPOoTIEONCaV Vo HETPHOOLY TNV ToXOTNTA
Tou PWTEG TaV 0 FTAAAGI0G. Agv TO TIETUXE OPWG KOl ATTAWDG KATEANEE OTO
oupTrépacpa OTI: "av n 616ddoan Tou PwTES dev gival akapiaia, N TaxOTNT&
TOU &ival TGP TTOAD HEYGAN'.

H 1pwdTn ToooTIKA PETPNON TNG ToXOTNTOG TOL PWTOS, C, £YIVE OTT6 TO
Aoavé aoTpovépo Roemer (PEpep) o omroiog, ekgeTOAAELGHEVOG TNV Kivon TNG
s yopw atd Tov AAI0, Kal Tnv Kivnon evog atré Toug dopu@opoug Tou Aia
YOpw o1t avT6v, Bprike T Tiprq 2,1 x 10° m/s.

To Booiké opdApa oTn HETPNon Tov Roemer o@eiAeTan 0T AaBepévn Yvid-
On TTOV LTTAPXE TNV €TTOXN €KEIVN YIX TNV TIMA TNG OKTIVAG TNG TPOXIAS TNS
s YOpw a6 Tov "HAlo. To 1849 o I'dAAog puoikés D1l (Fizeau) péTpnoe 1o
XPOVO TOV OTT0I0 XPEIGLETAl TO PWSG YIO V& SIavioEl TNV ATTGOTAOT OVAHEOK
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o¢e d0o Pouvé ou atreiyav 8,6 km ko LTTEAGYIOE TNV TOXOTNTG TOL OTNV TIYK
3,1x10% m/s.

O1 mp®dTEG LYNAAG Nivakag 8.1
akpiBeiag peTpoeig £yi- Tay0TnNTO PWTOG UE UKOG KUPATOG 589 nm.
vav omé TOV APEPIKO-
vé @uoiké  (Michelson) YAixg Taysmra (x 10° m/s)
MdikeAoov, To 1920. O Kevo 2,997 924 58 (akp1Bds)
Mdikehoov, 6TTwg Kol 0 Agpag 2,9970
O1lw, péTpnoe 1O XPOvo Nepé 2,25
S1adpopnis ToL  PWTOS Owémvevpa 2,20
peETOED VO Pouvadv TToL BevZ6hio 2,00
ameiyav 70 km. Ta T0 S TeavioNog 1,97
OKOTTO QUTO XPNOIPOTIOi- M€ A 1,89
noe pia Siatoagn pe ovL- AlopévT 1,24

OTNHO TTEPIOTPEPOHEVWV
KOTOTTTPWV.

Me tn BonBeia avTrg TG SidTagns Pprike 6TI N TaAXOTNTA TOL PWTOS TNV
TigR: ¢ = 2,999 796 x 10° m/s.

Meip&pata yio TNV TaxOTNTO TOL PWTAS, TTOL £6WTAV TTOAD KOAVTEPES TI-
HES (€ = 2,999 796 x 10° m/s), TTPAYHOTOTIOIRONKAV OTIG APXES TNG DEKAETIOG
Tou 1970 pe Tn BorBeIx HETPHOEWY TOU PIKOLG KOPOTOS KOI TNG OUXVOTNTOS
TOU (PWTOG TTOV EKTTEPTTOVY TG Laser. Xfpepa, £xel TTPOadIOPIOTEl TOOO KOAK
TTOL 1 OTTOdEKTH TIPA TNG oL eivan: ¢ = 2,997 924 58 x 10° m/s (akpIfdS),
AapaveTal wg ToyKOOHIo OTAOEPG XWPIG OQPAAPa HETPNONS.

To pwg "Ta&idevel" ypnyopoTepa 010 "kevd". H TaxOTNTG Tou oTa Sidipopa
LAIKG gival TTGVTA HIKPOTEPN OTTO TO €. AKOHI, 1 ToXOTNTE& ToL 0 o Té e€oip-
TGTON A6 TI) OUXVOTNTA TOL KAl TO 610 TO LAIKG. ZTOV Trivaka (8.1) TTapou-
O16CeTal N TAXOTNTA TOU PWTOG O DIAPOPA LAIKE.

8.4 ANAKAAZH TOY ©NTOX

wa, un pudvy o Oedg mepidyet

Tag nuetépas e, xar’ loag To pug
avaxAd yoviag.

‘Howv 0 AAeEavdoevc

Eik6veg 6mwg auTr] Tou PAETToupe (eik. 8.10), ofyoupa Ba 0ag eival YVWOTES
Kol aooAws Ba £xouv TpaPriel To PAEppa oos.
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Eixova 8.10 Eikova 8.11

AMG Kol KOTG TNV KOBnNpEPIVH aTOUIKA TTepITToinon oag (eik. 8.11) Ba oog
£xel KIVAOEI TNV TTEPIEPYEIX QUTS TTOL AVTIKPICETAI ATTEVAVTI 0OG OTOV KO-
BpEPTn, 600 KI AV 1 OLVEXS ETTAVEANYPN €XEl EAXTTOOEI TNV EVTOTIWON TTOU
TIPOKOAEL. 1010 €ivail GHWG TO YEVIKG (POIVOPEVO TTOL KPUPBETAI TIHOW OTTG E1KO-
VEG KOl TTAPOTNPAOEIG OTTWG OUTEG.

‘O)a Ta owpaTa, diagavi] i} adiagavy, avakAolv éva HEpog atré To pws
IOV TEPTEI ETTAVW TOUG. ANAadH, Eva HEPOG ATTE TO PWG TTOL TIEPTEL ETTAVW
TOUG £MOTPEPEI OTO PEPOG TG GOV TTPOAABE. AUTS akpIfwg ovop&lovpe
avdakAaon (kavovikn) (eik. 8.12).

O1 TTePICOOTEPESG ETTIPAVEIEG TWV OIGIPOPWYV OWHATWY TPOKAAOVV HIOK
akavovieTn avakiaon (digyvon), dnAadn okoptriovv To Pws ot SiGipopes
KaTevbuvoelg (eik. 8.13). Me Tn Porjbeiar aLTOV TOL HIKOKOPTTIGHOD TOL PW-
TOG KaBioTaTal SUVATH N TTAPATHPNON TWV SIGPOPWY CWHAETWV, N AVTIANYN
NS LPFG TOUG KOl TOV XPWHATOS TOUS Kot 1) S1GKPIoT] TOUG aTré T GAAG OG-
paTta Tou ePIPGAAOVTOG TOUS.

Mepik& LAIKG, 6TTWG Ta TTOAD KOAG OTIABWHEVA PUAAX 0pyUpoU, OAOLHI-
viou, XGALPa 1] XOAKOU atroppo@oly AGXIOTN TTOOOTNTA OITTG TO PWS TTOU
TEPTEN ETAVW TOUG KAl TO UTTGAOITIO TO AVAKAOUV pE TTOAD TTI0 KAVOVIKG TPG-
TT0 a6 600 01 TPOXIEG KOl OKATEPYOROTES ETMIPAVEIEG TWV dIGPOPwWV GAAWV
LAIKQV (eIk. 8.13). ‘Evag cuvnOIopévog KaBPEPTNG, OTTOTEAEITAI OTTO HI Ae-
TTH pePPpdvn apyVpou TOTTOBETNHEVN OTNV THOW ETIPAVEIR HIOG YUGAIVNG
TIAGKOG.



Mpooninrouca AvakAOpEVN

S€oun MapdMnAwv Séoun

aktivav aktivav
Eikéva 8.12

Aéoun @wTOG TPOOTIITITEl O Agia Kau
oTIATv) emipaveia. H Sievbuvon Twv
QVOKAWHEVWY OKTIVAOV gival yia OAeG n
1. O maparnpnTig Ba del To AVOKAW-
HEVO WG, UOvo av Bpebei oTnv KATAAAN-
An b1evbuvor).
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Mpoominrouca
S€oun MapdMnAwv
aktivav

Eikéva 8.13

Aéoun QWTOG TPOOTIITITEl O AVWLOAN
empaveia. H Siebbuvon Twv avakAd-
MEVWVY oKTiVwv eivar Tuxaia, oTroTe, o€
omoia B€on Kkau av Lpedel o Tapatnpn-
TG, 6 avTIANPOEl UEPOG TOU AVAKAWUE-
VOU PWTOG.

APAXTHPIOTHTA 8.4

MépTe Evar KOPPATI AEUKO XOAPTOVI KOI ETTAV® TOL OTEPEDOTE EVaV KOBPE-
@TN. AKPIBDOG PTTPOOTG ATré TOV KOBPEPTN TOTTOOETAOTE €vax Kepi. Dw-
TIOTE TO XOPTOVI pe évav TTPOPOAEa 1) e évar PaKd, GTTWS paiveTon oTNV
€IKOVQ (8.14), evdd 0 XWDPOG OTOV OTTOI0 BPIOKEOTE TTPETTEI VO EIVOI OKOTEI-
vOG. ToroBeTHOTE O€ pIa BE0T), TTAGYIO WG TTPOG TNV EVOEIT! TTOL EVAOVEI TOV
TTPOPOAER pE TO KEPT, KO TO KATOTITPO.

Eixova 8.14

Oa TapaTNPACETE OTI TO XOPTOVI EPPAVICETOI POTEIVO KAl AEVUKO, EVAD
0 KOBPEPTNS EPPAVICETAI EVTEA®S OKOTEIVGG. H {Giar TroooTnTar (odTdg
SpwG TEPTEI TOOO TTAVW OTO XOPTOVI 600 KOl TTAVW OTOV KOBPEPTN YIX
TOV 0TT0i0 EEPOupE OTI AeITOUPYED, HI0TI THOW TS LTV BAETTOLHE TO KeEPT.

Mg e€nyeitar, Aoirdv, To 6TI OTNV EIKGVO TO XOPTI EPPAVICETAI TTOAD
PWTEIVOTEPO OTTO TOV KOOPEPTN;

H trponyolpevn dpacTnpidTnTa pag fondd va kataA&Bouvpe Tn onpo-
VTIKN S10popd TTOL LTTAPXEI OTOV TPOTTO PE TOV OTTOI0 TAX SIGPOPA CWOPATH
OULPTTEPIPEPOVTOI OTAV TO PWG TTEPTEI ETAVW TOUS.
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8.5 NOMOI ANAKAAZHE TOY ®OTOX — AIAXYIH

‘OTav TO QWG TTEPTEI OTNV ETMIPAVEIN EVOG OWHOATOG, VA HEPOG TOL OVO-
KAGTOI, OTTwG £idape. To LTTOAOITTO EiTE ATTOPPOPAETOI AT TO CWHX KOl pE-
TOTPETTETAI OE E0WTEPIKN EVEPYEIX (TTOL TO (eOTAIVED) 1}, OV TO CWHA eivai
d1opavég, 6TTwg To YUOAT 1] TO vepd, Eva HEPOG TOL BIEPXETOI HEOT TG QUTO.
XTNV TEPITTITWON €VOG KOAG ETTAPYUPWHEVOL KABPEPTN TTEVWw oTré To 95%
TOU (PWTOG TTOL TTEPTEI ETTAVMD TOU AVOKAGTOI.

AeTTTH) 60N PWTES TTPOOTIITTEN OE pIot ETTITTEdN eTMIPAvVEIa. H yovia Tnv
otroiar oxnpaTiCel | TPOOTITITOLCO SEOUN pe TNV KABETO OTO Onpeio TPo-
OTITWONS ovopddeTal ywvia mpéomwTwong 0 . H ywvia Tnv omoio oxnpoTidel
N avaKAWPEVN SEOPN PE TNV KGOBETO OTO iB10 ONpeio OvVOpGleTal Ywvia ava-
kAaong 6.

KdBetog otnv KdBetog otnv
empavela empavela
| |
| |
| |
| |
| |
lovia | Twvia lovia | Tovia
npdomTwong | avakhaong npoortwong | avakhaong
Mpoonirtouca 6, : AvakAwpevn 6, : 6,
aKTiva PWTOG bl aktiva putég  Aktiva D
N~ WTo |

Eikéva 8.15
O vAp0oG TG aVAKAQONG KOl 1) TIOPEIX TOL PWTOG KATA TNV avAKAQOT] TOU, OTTWS PAive-
TOl, OTAV KOITAUE TNV EMIQPAVEIX Ao&d amro Tavw (o) ko atrd 1o TAGyIor (eykapoiwg) (B).

Népor avékAaong

° Mo emimedeg £MPAVEIESG, N TTPOCTIITITOVOX AKTIVO, 1 AVOKAWHEVN OKTIVA
KOl 1 KAOETOG OTNV ETMIPAVEIR OTO ONpeio TPSOTITWONG PpiokovTal 0To
id10 emiTredo oL €ival KABETO OTNV AVOKADOX ETTIQPAVEIX.

* H yovia TpéoTT)dONG IG0UTOI PE Th YWVIO GVAKAGONS.
0, =0,

O vépog auTdg ATAV YVWOTOG KOl 0TOUG apXaioug EAANVES kol pHTropeiTe
e0koAa var Tov atrodeifeTe pe Tn PorjBeian evég KaBPEPTN Kol evEg TTPooréa
(ei1k. 8.16).
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Eikéva 8.16
(o) Kavovikr} avAkAaon amé pia Asict ko OTIATIVE ETTIQAVEIQL.
(B) EmBefaucdvetar 611 1) ywviat TpooTTwong eivai ion e T ywvio avakAaong.

Otav pia AerTh S€opn pwTdg TéEPTEN TTAVD 08 évav KaBpEpTn, Ba dolpe
TO OVOKAWHEVO QWG, HOVO OTNV TTEPITTTWOT TTOL EfHOOTE 0€ KATAAANAN B€0n,
EVW) OTNV TTEPITITWON TTOL TTEPTEI TTAVW OF PIG TPOXIK ETTIPAVEIN, OTTWS EIVA
N €MQPAVEIR £VOG XOPTIOU 1} £VOG ETTITTAOL, TO PWG AVOKAGTAI OKAVOVIOTA
(S1oxéeTan) Ko €TO1 BAETTOVPE TO AVTIKEIHEVO, OTT’ GTTOU KOl &V TO KOITGEOVE.
Mo va Bewpeitar pia em@AveEIa TPOXIG Kol var SIaXEel T pwg, dev eival amra-
PAITNTO VO TNV AIOCOAVOHOOTE HE TNV OPr 0G TPOXIG. ApKel va TTapovoiGilel
QVOHOIOYEVEIQ OE HIKPOOKOTTIKG eTTITTESO.

MTropeiTe TOPa Vo XTTAVTACETE OTO EPWTNHA OTO TEAOG TNG dPAOTNPIO-
™TOS (8.4);

A3 SKEOTOYME BAOYTEPA...

MeT& ammé 6Aa 600 ava@EPONKAV TTPONYOLHEVS TI YVMHN OXNHOTIOOTE
YIO TNV €TIQPAVEIX TNG OeAvNS. Oa TTPETel va eival Agiar Kol OTIATIV 0OV
KOOPEPTNG 1] AKAVOVIOTN Kai TPaxIG; Mg aiTiodoyeiTe Tnv Gmoypn 0ag;
YKEPTEITE TO POAO TNG SIGXLONG OTO PWTIOPS TWV SIGIPOPWV XWPWV HE
(PUOIKO I TEXVNTO PWS.
Mg e€nyeite To 6T, TPIV OKOPN 0 HAIOG AVATEEL, LTTAPXEI APKETO
PWS; & TI OPEMETAI TO PWS QVTS;

Kdronroov eidove yaAxds eotiy,
oivog d¢ vou.

Awayvhog

‘Otav koitalovpe évav KaBpEPTN oL PBpioKkeTal PTTPOoOTS pog, PAETovpe o
QAUTOV TOV EOUTS POG Kal SIGPOPa AVTIKEIPEVD TTOU BpiokovTan SITTAG HOG KOl
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mow pog. ‘OAa auTé TTOU KI(Ei]‘-[rg[TfTB;O
BAEToupe paivovTal va eiva
PTTPOOTG PG, THOW o6 TOV
KOOPEPTI, GAAG PUOIKG GAoI
&€poupe T dev eivan oTnVv
TPAYHATIKOTNTO eKEl. AUTG
ov BAETTOLE Eival Ta EidW-
Aa pH6VO TWV OVTIKEIPEVWV.
‘Omrwg @aiveTal oTnV &l- A . . r
KOVa (8.17), akTiveg Eekivolv

amé éva onpeio Tou TOpa-  Ewova 8.17
. 2ZXNUOTIONOG PAVTOOTIKOU €16WA0L QT eTriTebo
TOG TOL PTTOUKANIOD oxnpa-  “ATHATIOHOS @
KGTOTITPO.

TidovTag piax Kwvikr] déopn,
QAVOKAWVTOI OTOV KOOPEPTN
Kol TEVOUV OTO PGTI pag. To id1o ptropel va yivel omré otroiodfrote GAA0
ONHEIO TOU PTTOUKOAIOD.

Aéopeg akTiviov pwTOG EeKivouv amrd K&Oe Onpeio TNG ETTIPAVEIRG TOU
HTTOUKOAIOD OAAG HOVO €KEIVEG TTOU TTEQPTOUV OTOV KOBPEPTN PE TNV KATAA-
AnAn karebBuvon 6o PTEAoOLY OTO PGTI HOG. O KWVIKEG SBETPES TTOVL PTGVOLY
OTO HA&TI HOG OTTO TO SIGPOPA ONHEIX TOU PTTOUKOAIOD @AivVOVTAI 0OV Vol
EKTTOPEVOVTOI OTTO Onpeia oW a1ré Tov KaBpEPTr. To obvolo Twv onpei-
@V oUTOV aTroTeAel TO "€idwA0" Tou PTTOUKOAIOD. ANAGSH, 0 EYKEPOAAGS pOG
EPHNVEDVEI TO EPEBIOPATA TTOV OEXETAI TO PATI PHAG OIS TIG TIPOOTIITTTOVOES
0’ auT6 Séopeg PWTEG Toav TO PWS Va eixe akoAovBbroel pia €€ oAokAfpov
evBOYpappn Siadpopr]. AnAadn, Bewpel 6TI To avTikeipevo BpiokeTar oTnv
TIPOEKTOON TNG AVAKAMHEVNS OKTIVOG. To onpeio atré To o1oio @aiveTar va
EKTTOPEVETO 1] KGOE HEOPN PWTOG TTOU PTAVEI OTO PATI PAG, £ivon Eva onpEgio
TOU €16WA0L TOU PTTOUKGAIOD. N KGO ONPEID TOL AVTIKEIPEVOL LTTGPXE! Evar
avTioToryo onpeio oTo £i6wAS ToU.

ATI6 Tnv eIkoéva (8.17) TTpokUTITEl OTI s = 5" epéoov Ta Tpiywva AAB kai
BAT eivan ioa (OpBoywvia, BA koivA Kai ABT = IBA). YUPTTEPOIVOUPE GUVETTWG
oTI:

H améotaon Tov £18WAov, s’, amo 1o emimedo kATOTITPO Ba €ival ion pe
TNV GTMOOTAOI] TOV AVTIKEIPEVOU, S ATIO QUTO.

TNV TEPIMTTWON TNG EIKOGVOS (8.17) OI PWTEIVEG OKTIVEG TTOU EEKIVOVY TG
TO avTIKEIpeVO (UTTOUKGAI) &g @TGvouy oTn B€on oTnv oTroio BpiokeTal TO
eidwAo kar yI' auTé To eidwAo auTo dev PTTopel var oxnUaTIoTEN 08 086vn 1| O
@A oL Ba efye ToroBeTNOEl 0TN B€oN avTH. o To Adyo avTé TO €idwAo
TTOL OXNHOTICETOI XTI TIG VONTIKEG TIPOEKTAOEIG TWV (PWTEIVAOV AKTIVGV TTOU
@TAVOLV OTA HATIO POG, HETG TNV OVAKAGOT TOLG O £TTTES0 KATOTITPO,



®as - ANAKNAZH - KATONTPA 199

OVOPGIETOI (PAVTACTIKO £idwAo.

O eyk€PAASS pag €xel T600 TTOAD e€oikelwBel pe TNV 160 TNG ELOBVYPOA-
pNs d16doong ToL PWTES, WOTE POG dNHIOLPYEN TNV AIOONON 6TI 1 PWTEIVH
YN PpiokeTar TévTa oTn B€on aTr’ 61roL €pXovTal ] PaivovTal 6T EpXOVTal
Ol PWTEIVEG AKTIVEG. ZUVHOWG, Aépe "BAETTW kel piar pwTeIvVi TIYR'.

E®APMOIH 8.2. To péye0og evog KaBpE@T).

Moéoo mpétel va eivan To EAGYIOTO UYPOG £VEG KABPEPTN KOl TTOCO TIPETTEI
VOl OTTEXEN TO KATW GKPO TOL oTr6 To 8A&TTES0, WOTE pIa HOONTPIX pe BLPOg
1,60 m va ptropel va el OAGKANPO To CWPA TNG.

1 H o
0,10 m z T
v
fou
B
S
e
D
1,50 m 3
'\B\ Eidwho
1 N N
I N
1 N N
1 N
1 N N
1 N R
! N
1 N R
| .
1 ~
A A =
Eikova 8.18

g BAETOVE TOV EQUTG UAG OTOV KABPEPTN.

Mo vor prropei va del n KOTréAQr Tar TTATOUTOIO TG TIPETTEN N AKTIVOX OTTO
TO A va avakAGTol 0To B €101 doTe 1 ywvia ABA va givan fon pe T yovia
EBZ ouvetrg To Oog BA mrpétrel va eival To pioé Tou Bipoug AE = 1,50 m.
Apa BA = 0,75m. Opoiwg av n KoméAda BéAel va 6el TNV KOPLPN TOUL Ke-
PaAIOD TNG TPETTEI TO TTGVW GKPO TOL KOBPEPTN VO PTAVEI OTO Onyeio Z
TO OTTOI0 &ival 5 ¢cm K&TW aTé TNV KOPUPI] TOL KEPOAIOD TNG. XUVETT®MS
F'A mpémel va eivan 1,55 m Kol 0 KOOPEPTNG TPETTEL var €xel EAGXIOTO UPOg
B = (1,55m - 0,75m) = 0,80 m. To K&ATW GKPO TOU KAOPEPTN TPETTEI VO
améxel oo To d&1medo 0,75 m.
Zupmépaopa: MNa va pag deixvel 0AGKANPOUG £vag KaBPEPTNG TPETE

va £X&1 TOUAGYIOTOV TO HIGO pag Uog.

Epwtnon: To amotéAeopa auté eE0PTATAI KAl A6 TNV AmMOOTOOT| HOG
atré TOV KAOPEPTN;
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8.7 TA ZOAIPIKA KATOMTPA KAI TA EIAQAA TOYZ

‘OMoi aoporws Ba £xel TOXE! va SeiTe To £f6WAS 00g o€ €va peTaAAIKS Balo
fj 0g pia pTTGA TOL XPIOTOUVYEVVIATIKOU OEVTPOUL 1 O €val KOAG YUOAIOpE-
vo pToA. Xfyoupa, Ba €XeTe SIATTIOTWOEI OVOINOTIKEG DIAPOPES avApPETT O
aUTO MOV BAETTETE OTIG TTEPITITWOEIG QUTEG KOl O€ O, TI BAETTETE, GTAV KOITATE
£va ouvnBIoPEVO KaBPEPTN.

TNV TPONYOVHEVI TTAPAYPOPO €idape 0TI T TITTEdA KATOTI TP HTTO-
poUV va cAA&GEouv pévo T S1ebBLVVON HIOG PWTEIVIG SEOHNG OXI OPWS KAl TN
popen} TNG. Aev propolv, dnAadn, va T HeTATPEPOULY TS ATTOKAIVOUOO O€
OULYKAIVoLTa 1] a6 TTAPGAANAN 08 CUYKAIVOLOO! KO AVTIOTPAPWS.

* ——

(@)
Eikéva 8.19
Aigpopa eidn pwTevdv deopdv: () MNapaAinin (B) ArokAivovoa (y) ZuykAivovoa

Ye TePITTTWON TTOL EVOINPEPOPAOTE YIX KATI TETOIO, EINOIOTE AVOYKOOE-
VOI VO KOTO@QUYOUHE O€ pn TTTESO KATOTTTPO. AUTS KAVOUE, OTaV BEAOLHE
.. VOl OUYKEVTPWOOOUHE TO NAIOKO (WG O€ £VA ONHEID KOI VO TIETUXOUE €TOI
TOAU LYNAEG Beppokpaaieg (eik. 8.20), fj va CUAAGPBovpE pia aoBevr| déopn
KUHATWV OTT6 HIot OUYKEKPIPEVN KaTeDBuvon (eik. 8.21).

MikpSdpwvo

Eikéva 8.20 Eikéva 8.21
Aiaradn yio Ty &n Touv KartevBuvTike uikpopuwvo
vaTpiov
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2TO OO TTOU OKOAOULBET PaiveTal ) TTepi-
TITWOI XPNOIPOTTONONG KATOTTTPOU TOU OTIoi-
0V N ETTIPAVEIR £XEI OXIHO THRHATOS 0QPaipOs.

Oa ovopdlovpe KOpIO G&ova evog KATS- -
mTpou Tov G&ova ouppeTpiag Tou (KO), Ko-
puen 6¢, To anpeio (O) TNG TopAg TOL KUPIOL
GEova pe 1o KATOTITPO. K&OE evbeiar TTovL &I
€pxeTOl 0TS TO KEVTPO K TOU KATOTITPOL KOl Eikéva 8.22
K&1ol0 GAMo onpeio (O) TNng emPAVEIGG TOL  ZPAIPIKG KATOTITPO
Ba ovopdileTan deuTepebmwv afovag.

‘Evar opaipIké KATOTITPO OVOUALETOI KUPTO, OTAV I GVAKAGCT TOU (Pw-
TOG YIVETOI OTNV KUPTH ETTIPAVEIG TOL. O TO Ape KOiAO, GTAV N AVAKAGON
yiveTan oTnVv KoiAn emgpavel& Tou. TéAoG, Ba ovopG{oupe GVoIypa TOL KOTO-
TTpOoL TN Ywvia AKM.

(@) B
Eikéva 8.23
(o) "Evag koidog kKaBpépTng yia To EUpiopa.
(B) "Evag kupToG KaBPEpTnG ToTroOeTNUEVOG O€ super market yia TapakoAov6non.

Ta koA KETOTITPO XPNOIHOTIOIO0VTAI OTO EVPICHA ] OTOV KOAAWTTIOHG,
81611 Sivouv peyeBuopéva eidwAa Kal €TOI TTAPATNPOVHE KOAUTEP TIG OTEAEI-
G (eIk. 8.230). AVTIBETQ, Tl KUPTG KATOTITPG XPNOIHOTTOIOUVTOI OTO super
market ko oTIg dlxoTALPWOEIG TWV dPSHWY, SIGTI divouv pIKPG edwWAX Ka
€101 pmropolpe va BAETOUHE PEYOAUTEPO THAPO TOU XWDPOU (HEYGADTEPO
oTrTIKG Tredio) (eik. 8.230).

MNa va KaToAGBoupe WG Ta OPAIPIKG KATOTITPA oXNHaTICouV €ibwAQ,
Bewpolpe KAT' apXdS €va AVTIKEPEVO TTOL PPIOKETAI TTOAD HOKPIG O €va
KOfAO OPAIPIKG KATOTITPO (€1K. 8.24).
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Mikpd
opalpKd
KATOTTTPO

NA e

0]

Eixova 8.24

O1 OKTIVEG OTTO Eva HOKPIVG QVTIKEIUEVO TTEPTOLY OXESOV TTAPAAANAQ OTO OPAIPIKG
KATOTITPO.

O1 okTiveg oL B0t POGVOLY OTO KATOTITPO OO KGOE ONUEIO TOU OVTIKEI-
pévou Ba eivar oxeddv TapdAAnAes. O1 PwTEIVEG OKTIVEG TTOU B PTEOOLY
o¢ éval KATOTITPO a6 £var DU TTov PBplokeTan o€ "drreipn’ oréoTaon oré
auTo (1r.X. "HAI0g, aoTépia) BewpolvTal pe HEYGAN TTPOOEYYIon TTAPGAANAES.

Mpogoxn: Oa ptropolpe va Aépe OT1 éva avTIKElpEVO BpiokeTan oe Greipn
améoTaon ommé €va KATOTITPO, AV 1 ATTO0TAON GUTH] €ival TTOAD peYGAn og
OX£0N HE TNV OKTIVO KOPTTUAGTNTAG TOU KATOTITPOL, IOV €ivail N AKTIVG TNG
O@PAIPIKAG ETTIPAVEIGS TOU.

Ag eEeTGOOLPE TWOPO TNV TTEPITTWON HIOG OEOUNG TTAPGAANAWY OKTIVEOV
IOV TTEPTOLY TIGVW O€ €VA KOIAO OPAIPIKG KATOTITPO (€IK. 8.25).

N\
4’%‘
i — Eikéva 8.25
~ INapdaAAnAeg akTiveg Tou TépTOLY O€ Eva KOoido opai-
/ PIKO KATOTITPO &€ OUYKEVTPUWIVOVTAI OTO i610 aKPIBWG

onueio.

AV £QOPHUGOOVPE TO VOO TNG AVAKAGONG YIX KAOEHIG A6 QUTEG TIG OKTi-
VEG OTO ONPEID TTOL OLVAVTG TO KATOTITPO, SIATTIOTWVOLHE GTI HETE TNV AVE-
KAOOT] TOUG OTTG TO KATOTITPO OV GUVAVTWVTAI OTO D10 onpeio, oToTe Sev
£XOUpE OOPEG EISWAO TOU AVTIKEIPEVOL TTOU eEETTEPPE TNV TTAPGAANAN S€opn.
ZuveTG, £va 0@aIPIKO Koilo KGToTITpo 8¢ Siver evkpivi) eidwla, oTTwg éva
emimedo kaToTTpO.

YT &pxel SHwG €vag TPOTIoG va Ee@Uyoupe atrd auTi] T SVOKOAIR, av TO
OPAIPIKG KATOTITPO TTOL Ba XPNOIHOTIOICOVHE £XEI HIKPO GVOIYPX (XTTOTEAET
SnAadn, HIKPO HEPOS TNG OPAIPIKAG ETTIPAVEING) O€ OXEON HE TNV OKTIVQX TOU,
£TO1 MOTE Ol YWVIEG TTPOOTITWONG KOI AVAKAGONG v eival TTOAD HIKPES.
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TNV TEPITTTWON QUTH Ol GKTIVEG, HETG TNV AVAKAGON TOUG, B GLUVAVT®-
vTal 6Aeg oo id10 onpeio E (eik. 8.26).

._——”—76 A Kiplog
K E GEovag

Eikéva 8.26

AKTIVEG TTAPGAANAEG TTPOG TOV KUpIo GEovar EVOG OQaIPIKOU KATOTITPOV LETA TNV avd-
KAaarj Toug SIEpxovTal GAEG aTTO TNV KUPIA E0TIA E TOU KATGTITPOUL £POOOV TO AVOIYLX
TOU KATOTITPOU &Va HIKPO O€ OXEON HE TNV OKTVAX KAUTTUAGTNTAG TOU T.

To onpeio auTé Ba To Aépe KUpIa €0Tia E TOu KATSTTTPOL £¢pOTOV 01 Pw-
TEIVEG OKTIVEG eival TTAPEGAANAEG TTPpog TOV KUPIO G&ova Tou KATETITPOU,
OTTWG OTNV TEPITITWON TNS EIKOVOS (8.26).

H améoToon Tng kupiog eoTtiag E amrdé Tnv kopu@r] O Tov KATOTTTPOUL OVO-
HG&CETOI EOTIOKH OTMOOTAGT TOL KATOTITPOU Ko CUHPBOAICETON HE TO YP&HHO f.

‘Evag omrAég TpATTog yia va Tpoodiopioovpe Tn B€on Tng KUPIAG e0TiOG
€v6G KOAOL KATOTITPOU gival var BPoUpe TO €iI6WAO £VOG AVTIKEIHEVOL TTOU
BpiokeTan og "dreipn" améoTaon m.x. Tov ‘HAlouv. AnAad, To €ibwlo evig
avTikeIpévou mov PBpiokeTal oTov KUpIo d&ova oe "dmeipn” AT60TACT A0
£va KOido o@aIPIKG KATOTITPO PE HIKPO Gvorypa oXnpaTiCeTal oTnv KUpIa
£0TIO TOV KATOTITPOL.

ATTO TN YEWHETPIO TOL OXAHOTOG (8.26), pe TNV TTPOOTTOOECT 6TI TO GVOIY-
HO TOL KATOTITPOU eiva pIKPS, TTpokUTITEl 6TI: (KO) = 2(EO), SnAadr, amodel-
KVOETQI OTI: 1] EOTIOKI TOU ATTOOTACT) €ivVal iO1) PE TO HIOO TIG OKTIVAG TOU:

=— (8.2)

Eidape 611 To €idwAo €vEG avTIKEIPEVOL TTOL PpioKkeTal GTOV KUPIO GEova
og "&meipn" améoTHON o6 £val KOAO OQOAIPIKG KATOTITPO HE HIKPS GVOIyHO
oxNpoTiCeTOn OTNV 0TI TOU KATSTITPOU. [0V Spwg oxnuaTiCeTon To £idwAo
€VOG QVTIKEIPEVOL TTOU O¢ PpiokeTar oTo "Grelpo';

Mo va oTravToovpE OTO EPAOTNHA QUTE, OG eEETAOOVHE TNV TTEPITITWOTN
IOV OTTEIKOVICETAI 0T SIXYPGHPOTA TNG EIKOVOS (8.27).
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ArnokAivouoa déopn
AKTIVWV KateubuveTal

oTO PdTL
Eikéva 8.27
IXNHATIONOG EISWAWV a1Té opaipikd karorrTpa. Or akTiveg Sekivouv amrd 1o onueio A’

TOU QVTIKEIUEVOU. XTA SIOYPAUUATA ATTEIKOVICOVTAI O TPEIG TTI0 XPHOIUEG OKTIVEG yIX
TOV TTPOCSIOPIOUS TOU €16WDAOU.

OewpolpE EVA KOO OPAIPIKG KATOTITPO HE HIKPO GVOIYHO KOl EVO (POITEI-
V6 avTikeipevo AA” o Tuxaia B€orn TTéiva oTov KUpIo GEova Ko KGBeTa 07 o-
TOV. ATTO TG GITEIPO ONHEICt TOL OVTIKEIHEVOU EKTTEPTTOVTOI QTTEIPEG OKTIVEG.
XpeialdpaoTe TOAD AYOTEPESG ATTO TIG GTTEIPEG OKTIVES TTOU AVOIKAWVTOI OTTG
TO KATOTITPO, YI Vo Bpolpe Ta ei6wAC TwV ONPEI®V TOL AVTIKEIPEVOL HOG.
MapaTtnpolpe 6TI a1é GAeG TIG AKTIVEG TTOL TTNYGLOLY aTré K&Be onpeio
(1r.X. To A’) TOU OVTIKEIYEVOL, PTTOPOVHE VO EOTIGOOVHE TNV TIPOCOXH HOG
oTNV TopEia TWV £EG TPIWV XAPAKTNPICTIKWY AKTIVWV, TTOU PaiVOVTOI OTO
dioxypapparta a, B, y Tng eikévag (8.27) avrioToixa:
o) Tnv akTiva 1, i) otroia 06e0el TAPGAANAG TTPOG TOV KUPIO GEOVAX KOl PHET
TNV QVEKAGOT TNG OTNV ETTIPAVEIN TOU KATOTITPOU TrEPVAEI A6 TNV KO-
pio eoTia E auToU GUp@WVa e 60G EMTAPE TTPONYOLHEVWS (€IK. 8.2701).
) Tpv akTiva 2, n oTroia TePvAEel TPWTA o6 TNV KUpIa eoTiol E kou o
OUVEXEID, OIPOV OVOKAGOTEI OTO KATOTITPO, 00eVEl TTAPAAANAC TTPOS
Tov KUplo &&ova (eik. 8.27f) kau
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y) Tnv akTiva 3, n otroia, ool TTPOOTTEoEl KAOETA OTNV ETTIPAVEIX TOV
OQAIPIKOV KATOTITPOU, AVOKAGTAI KOT& TV idia 61ebBuvon diepxdpevn
a1 TO KEVTPO KOPTTUASTNTOG K TOU KATSTITPOU (€IK. 8.27Y).

Emreidry o1 Tpeig auTEG aKTiveG TIyG{ouv aTrd TO 510 ONPEID TOU AVTIKEI-
HEVOL, PHET& TNV avAKAOOT TOUG TrEPVAVE aTré To B0 onpeio I’, To otroio Ba
eivan To eidwAo Tov onpeiov A’. XTo onpeio I 6o TPETTEl vor OLVAVTIOVVTOI KO
OAeg o1 GAAeG OKTIVEG TTOL TIMYGLOLV OO TO A’ KOI OVOKAWVTAI OTO K&TO-
TITPO, HE TNV TTPODTTOBEDT GTI TO KATOTITPO EXEI HIKPO GVOIYHOL.

Tnv idia diodikaoia propolpe va akoAovBrioovE Kol Yia KOs GAAO on-
peio Tou avTikeigévou. AuTS, Spws, Sev eival avoykaio, SI6TI 6Aa Ta onpeia
Tou £16wAoL Ba BpiokovTal TTAvw OTNV K&OETO oTOV KUpIo Géova amrd To I,
AnAadny, To eidbwAo Touv AA’ Ba eivan To 1.

To pé&Ti Tov TTapaTnPNT Ba pTTopel va TTapaTnprioel To €idwAo 1I” Tou
avTIKEIPEvoL AA’, GTav BPIOKETOI OTO OIPIOTEPG TOL EIOWAOL, €TOI WOTE E-
PIKEG TS TIG OKTIVEG TTOL EKTTEUTTOVTOI OITTG TO QVTIKEIPEVO, GIPOV AVOKAC-
0TOUV OTO KATOTITPO KO OXNHATICOLV TO €00, VO EI0XWPACOLY OTO PATI
(e1k. 8.27Y).

Mpoooxn! To eidbwAo Tov PAETTOLPE OTNV TTEPITITWON QLT EIVAI TPAYHA-
TIKG, 516TI oXNpOTICETON OTT6 LTTOPKTES (TIPAYHATIKES) OKTIVEG (KOl 61 amrd
TPOEKTAOEIG TOVG) KOl GUVETTWG, HTTOPEF VO OXNHOTIOTEN TTGvw O€ piot 006vn
f O& Vol PWTOYPOAPIKG PIAU.

Me T BorBeia SiaypappdTwy, 6TTWS AUTA TNG EIKGVOS (8.27), HTTOPOUHE,
oxedov TévTa, 0T Ko KATG TTPOOEyyion va Bpiokovpe Tn B€on Tou €16w-
Aov, 6Tav EEpoupe T BEON TOL KATOTITPOL KOI TOU AVTIKEIPEVOUL. Eival, Spwg,
piax diadikaoia xpovoPopa, Trov de diver pey&dAn axpiBeia kon dev efvar ebkoAo
v TTpaypaToTroindei, Adyw Tng SUOKOAIOG va eival TO GVOIYHO HIKPO DOTE VO
TANPOUTAI 1| GLVORKI HIKPOU GVOIYHATOG.

AvadnTricape kal Bprikape piot oxéon mou pog Sivel T B€on Tou e1dwAou,
av EEpovpe TN BE0N TOL QVTIKEIHEVOL KOI THV OKTIVG TOU OGAIPIKOU KOTO-
TITPOUL.

\ Eikéva 8.28
= “ B AIQYpOUUO UE TO OTTOIO
utropoUue va Bpolue T
6€orn Tou e16WAov KABWG
Kol T pey€Buvon Twv
KOTOTITPWV.

<mm@—
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E§iowon Twv KaTomTpwYV: 1 + l' 1.2 (8.3)
61ToL: s s for
S = 1 ATMO0TOON OVTIKEINEVOU-KOPLPAG KATOTITPOU
s’ = n améoTOAO™ EI0MAOV-KOPLPAS KATOTTTPOV
f = n eoTiakA AT6OTOON TOL KATGTITPOU

I = 1 GKTIVO KAPTTUAGTNTOG TOU KATOTITPOU.

ExkT6g omé Tn B€on Tou £1dDAoL, pOg evdIaPEpel va Yvwpi{oupEe KOl TO
pEYeBog Tou €16WA0L, o€ OXEon pe TO PEYEDOG TOL AVTIKEIPEVOU (HEYEBLVON),
KOOGS KAl TN pUOT TOL (TIPAYHATIKS ] PAVTACTIKS idwA0).

Oa ovop&lovpe YPoppIKH peyé0uvon m, To AGyo Tou Ooug Tov eISWAOL
. . h’
(h’) mpog To Bpog Tov avTikeigévou (h): m= e

ATT6 TNV €IKéva (8.28) TTpoKUTITEL, HE TN OUYKPIOH TWV OHOIWV TPIYWOVWY
AA’O kai I'lO, oTi:

Ipappik peyé0uvon yia KoAa KETOTITPO: M = o s (8.4)
s

(TO aPVNTIKG TTPSEoNHo LTTOSNAWVEI GTI TO £iI6WAO VAl AVECTPAHPEVO O OXE-
O HE TO AVTIKEIHEVO).

Q [TAPAAEITMA 8.1

“Eva pikpd miévi bpoug 1,5 cm PpiokeTar 20,0 cm PTTPooT& ATré €va Koo
O@AIPIKG KATOTITPO, TOL OTTOIOL N aKTiva eival 30,0 cm, KABETA GTOV KO-
pio &&ova. BpeiTe (a) T B€on Tov e18wAoL Touv Kai (B) To pEyeBog Tou.

Avon
. ) r 30,0
H eoTiokn amdoTaon eival f = 5 5 cm=15,0cm

To diGypappa akTivwy Ba poiddel pe auTé Twv oXNUATWV (8.28) Kai
(8.27). Etreidry s = 20,0 cm, amd Tn oxéon (8.3) £xoupe:
T 1 1 1 1

LI - =0,0167cm™
s f s 150cm 20,0cm

JUVETTdG: ' = =60,0cm.

0,0167cm™
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Apa, To efdwAo Ba PpiokeTal oe améoToon 60,0 cm amé TNV KOPLP
TOU KOTOTITPOU KOI TIPOS TNV {010 TTAELPG TTOL VAl KO TO AVTIKEIPEVO.
H ypappIkf peyéuvon mpokOTTel omrd Tn oxéon (8.4)

_ 60,0 _

= =-3,0
20,0

JUVETT®S, TO OPOG TOL £16DAOL Ba eivai:
h’ = mh = (-3,0) (1,5 cm) = -4,5 cm

To apvnTikG Tpdonpo defxvel 6T TO EidwA0 Bar gival aveGTPAPPEVO.

Mpoooyn
AV TO QVTIKEIHEVO TOU TTPONYOUHEVOU TTAPAOEIYHOTOG TOTTOBETEITO 0T BEON
ToU €16WAOL TOV, TO EI6WAS TOL Ba OXNUOTIETAV OTNV APXIKN BEON TOL AVTI-
KEIPEVOUL.

AuTS oupfaivel, dI6TI, 6TTWG @aiveTal K&l OO T OXAHOTA (8.27) Kai
(8.28), av avTIOTPEWPOULHE TNV TTOPEIX TWV PWTEIVOV OKTIVWYV, TO eidwAo yi-
VETOI GVTIKEIHEVO KOl TO QVTIKEINEVO €idwAo. To {610 TPOKVTITEl KO OTTO TO
YEYOVOG OTI 1 0x€on (8.4) eival GUPPETPIKA WG TTPOG TA S’ KA S.

KupTd KATOTITPA. XTO KUPTE KATOTITPO Ol PWTEIVEG OKTIVEG OVOKAWDVTAI
oTnv KupTH emipadveia. H diadikaoia yior Tn ypagikr] e0peon Touv €16MAoL,
TTOU OIKOAOUBHOOHE VIO Ta KOAX KATOTITPA, PTTOpEi, 00U KOAG, Vo Xpnoipo-
TroINOEl KOl OTNV TEPITITWON TWV KUPTWV KaTédTTpwv. H e&iowon (8.3) Twv
KOV KATGTTITPwV 10XVEI KOI YIO T KUPTE KATOTITPX, HE TN dlagpopd 611 T
HEYEDN: eaTioKl améoToon f, améoTOON EIOMAOL S’ KOl ATTOATAON AVTIKEIPE-
VOU S TIPETTEL VO OPIOTOUV TTOAD TTPOTEKTIKGL.

Eikéva 8.29
Kuptd KaTOTITPO
() H k0pra eotiat
E Bpioketan miow
A ' Q16 TO KATOTITPO

N2 3 °J4'=:~__ B To 8’1’6(,())\OITOU’

- S A O\ e K ovrikejuevou AA

’ \ &iVal PAVTOOTIKS,

X J opbo K’O{l lepors’-

—f— S PO QTG TO QVTIKE-
(@ ®) HEVoO.

>Tnv eIK6va (8.29) pia Top&AANAN S€opn OKTIVGV TTPOCTIITITEl O€ £var KUP-
T6 KATOTITPO TTOPGAANAG TTPOG TOV KUPIO GEOVal KO TTOKAIVEL HET& TNV aVG-
KAaor] TNG 6’ auTd. O TTPOEKTAOEIG TWV OVOKADHEVWY OKTIVWV SIEpxovTal
atd Tnv Kopia eoTia E.
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Mpoooyn
Kol oTnv TepimrTwon Twv KUPTOV KATOTITPWY YIO VO £XOUHE OOMES EiDWAO
TPETTEl va OeXTOUHE GTI TO KATOTITPO €IVAI PHIKPO OE OXEON PE TNV OKTIVQ TOU.
O1 avOoKA®PEVEG OKTIVEG OTTOKAIVOUV KOl (pOVOVTOI OOV VO TIPOEPXOVTOI
atré 1o onpeio E miow otmd To KATOTTTPOo. AUTG TO ONEID EivVal N KOPIK EOTIN
TOU KUPTOU KATOTITPOU KaI I GTTOCTOON TOL OT6 TV KOPUPH TOU KATO-
TTpov eivan 1 eoTiakn améoTtaon f. H kOpia eoTior 0’ auTh TNV TeEPITTTOON
€ival pavTaoTIKN.
TNV TEPITTTWON QUTH XTTOSEIKVOETAI OTI KOl TTGAI 10YVE:

A6 To oxrjpa (8.29B) diamoTWVOLHE GTI, OTTOL KOI AV PPIoKETAI £va
QVTIKEPEVO PTTPOOTE a6 €val KUPTS KATOTITPO, TO €idWAS Tou Ba eival pa-
VTOOTIKG, 0pBG Kail PIKPGTEPO G TO avTIKelgevo. Mo va To Trpoobdiopicovpie
YPOPIKG, oxediGlovpe TNV Tropeia Twv OKTIVOV 1 kal 3 GOP@OVO HE TOUG
KQVOVEG TTOU OKOAOLBHOOIHE KOI TNV TTEPITTWON TOL OXAHATOS (8.27).

H e€iowon Twv KaTéTTTpwV:
T 1 1

—t-=z
s s f

KoOWS ka1 e€iowon Tng peyébuvong:

hl SI
m=—=——

h s
I0XUOLV KOl IO TX KUPTG KATOTITPA HPE TI| S10popd 6T N €0TIOKY amO0TA-
on f mpémer va Aappaverar pe apvnTiKG TPEONPO, 6TWS KA I ATTOCTAOT) S’
TOV €I8WAoV KaI N AKTIVA T,

E®@APMOIH 8.3. KaBpé@Tng auToKIVI{TOU.

"Evag KUPTOG KABPEPTNG AUTOKIVITOL €XEI OKTIVO KAPTTUAGTNTOS 40,0 cm.
KaBopioTe T 6€on kai To PEyeBog Tou E1I6WMAOL EVOG AUTOKIVI|TOL TTOL Bpi-
OKETOI THOW pag o améoTaon 10,0 m atmd Tov KaOPEPTN.

Adbon
To diGypoppa Twv okTivwv Ba eivan 6TTwg auTé Tov oxXAHATOS (8.2903),

H6vO TTOU 1) HEYGAN ATTGOTAOT TOU AVTIKEIPEVOL S = 10,0 m kével SOOKOAN
TN PEaNIOTIKH OXeSIOON LTS KATHOKO. XPNOIHOTIOIDVTOS OP®™S Th OXE0N:
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2
r
6mou s = 10, 0 m, r = —40,0 cm ko f = —=20,0 cm €xovpe:

121_1: 1 1 __10,2m:_5/1 m!

s f s 02m 10,0m  2m

] s’ =-0,196 m
JUVETI®G, TO PAVTAOTIKO €idwAo Bar BpiokeTan 19,6 cm miow ammd TO
K&TOTITPO.
H ypappikf pey€Buvon TTPOKOTITEl ATTO T OXEON:
s’ ~=0,196 m

m=——=

=0,0196 kol m:l.
S 10,0 m 51

JUVETT®G TO €idwA0 Bar eival 0pBS Kai 51 POPESG PIKPGTEPO TG TO AVTI-
KEIUEVO.

YMOAEI=ZEIZ I'A THN EMNMIAYZH MPOBAHMATQON

1. MévTa va kGveTe €va SIGYPOHHO TWV TPIDV XOXPOKTNPIOTIKWY OKTIVOY,
£€0TW KOl oV TTPOKEITAl va AVOETE TO TTPSPANpa TTOAOYIOTIKG. To diGrypop-
pa pog Bonda va eAéyxoupe av n Avor ouv BprKape eival CwaoTr).

No oxedialeTe TOUAGXIOTOV 800 T TIG BACIKEG OKTIVES TTOL TTEPIYPAPO-
He oTO OXHO (8.27).

2. No xpnOIPOTIOIEITE TIG £§I0WOEIG:

1T 1 1 2 h' s’
—+—-=-== Kal m:F:——

!

s s f r S

AapBévovTag vTréYn TIg AkGA0LOEG GUHPBAOEIS VIO Ta TIPOOTHO.

3. Zoppaon mpoonpwv.
«) ‘Otav To avTikeipevo, To €idwAo i n KOpIa eoTia BpiokovTal oTNV ava-
KAQOTIKA TIAELPG (UTTPOOTA OTTG TO KATOTITPO) TOU KATOTITPOUL (KOMAOU
] KUPTOUV), TTOL OTNV TEPITITWOT TWV SIXYPOHPATWY HOG EVal I APIOTE-
pr, Ol AvTIOTOIXEG ATTOOTAOEIG AapPBavovTal BeTIKEG. Av OTTOI00TTOTE
amé Ta MPONYOUHEVO OTOIXEIO BPIOKETON OTN PN OVOKAGOTIKI| TTAEUPG
TOU KATOTITPOL (Triow 1 6e€1& ToOL), N avTioToIXn améoTaon 6a AapPd-
VETOI WG OPVNTIKA.
) To bog Tou e1dwAoL h, AapPaveTar wg BeTIKG, av To eidwAo eival 6pbio,
KOl WG opVNTIKG, AV £Vl AVEOTPOHHEVO OE OXEON HE TO AVTIKEIPEVO (OUL-
viiBws h_ eivar 6pBio, Gpot OETIKOG).
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EPOTHXEIX - AAKHXZEIZ

1. NoaTti oTn okiG evég avBp@TTOL TTOL OXNUATI(eTOn 0TO £6aPOG A6 Eva
PWTIOTIKG TOL dpSpoL TToL BpioKkeTal THOW TOu, T TSI TOL diaKpivo-
VTOI EVKPIVAS, VA TO KEPGAI TOU EIVOI OIOQPES;

2. XTnv opo@r] Tou dwpaTiov PPIOKETAI pIa ETTIPAKNG AGHTTG @OOpIoHOD.
Mg Tpétrel va KpaTGHE €va HOALPI TTAvw a1ré To TPATTEQ, WOTE VO OXI-
HOTIOOEl 0" VTS N OKIG TOV EVKPIVAG;

3. KoBwg o1 akTiveg TOL NAIOL TTEPVOLY ATTO HIKP& AVOIYHOTO OTNV KOPLPH
TOL PUAADHOTOG £VEG PnAoD dévtpou, oxnpaTiCovy oTo £501POg HIKPOUS
PwTEIVOUG KUKAOUG pe péon SiGpeTpo d = 10 cm. Moio eivan epitmou To
oWog h Tou §évrpov; (H améoTaon Mg-"HAiou eivar H~1,5-10" m kai n
d1apeTpog D Tou RAIov eival D~109 m.).

4. 'Eva 0gpoTAGvo TTETG TTAVW OTTO HIC TIEPIOYT] O€ XOHNAG UYPoGg KO OTO
£daog oxnuatieTal n okiG Tov. Av PTTOPOVOOTE VO TN HETPHOETE, B
BpiokaTe TIg SiaoT&OEIG TNG:

o) XNPOVTIKG HEYOAUTEPES ATTG AVTEG TOL AEPOTTAGVOU.
B) ZnpavTikG HIKPOTEPES ATTO AIUTEG TOU AEPOTTAGVOU.
Y) Mepitrov dieg.
2NHEIDOTE TO OWOTO.

5. Mg Tpétel va ToToOeTNOOVY HIX GNPEIOKA YR, £va eTTiTedo avTIKE(-
HEVO Kall pI 006V WOTE TO TEPIYPOAHPO TNG OKIAG TOU QVTIKEIPHEVOL OTNV
006vn va eival GHoI0 PE TO TTEPIYPAPHT TOU QVTIKEIPEVOU;

6. AIQTUTTOOTE TOUG VOHOUS TG OVAKAGONG.

7. Ti diogépel n Kavovikh avakAaon até Tn didxuon (aKavévioTn avAakAa-
on). ADOTE TTAPOAdEIYHATO.

8. Xtn PiTpiva evég KATAOTHHOTOS ivar ypapuévn n AéEn EKMTOXEIX. Méoa
amé To kKaT&oTnHa n AéEn aivetan avdamoda. Kamolog péoa oto KaTdé-
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OTNHQ, OV KOITALEl oTOV KOBPEPTN TToL PpiokeTal arévavTi oo Tn Pi-
Tpiva, Ba Tn S1aB&ler KAVoVIKG;

9. Ti €idoug oPaIPIKG KATOTTTPO B XPNOIHOTTOIOVTATE YI VO AVAPETE Pw-
TI& He TO NAIOKS Pwg; o) Koo B) kupT6. Mov Ba ToTToBeTOVTATE TO XAPTI
TTOL BEAETE VO TO AVAPETE AV N OKTIVOL TOU KATOTITPOUL €ivan 30 cm;

10.°OTav koIT&LeTe TNV oW TAELP& ATIG Eva YVOAMIOTEPS KOUTOAGKI TOU
YAUKOU TTOU TO KPOTATE HE TO XEPI OOG TEVTWHEVO PTTPOOT& 006, PAETTE-
TE TOV £QVTG 00G 0pOY, £V GTAV KOITALETE AT TNV KOIAN (ECWTEPIKR)
TALP& TOL, TOV PAETTETE AveoTpappévo. EEnyeioTe.

11. Mg 1ro10 Tpé1r0 Bx LTTOOTNPICATE TNV GTTOYN GTI N ETPAVEIX TNG OEAR-
vng €ival HGAAOV Gypia Ko VAHOAN TTopG Agfar Ko OTIATIVE;

12. E€nyeioTe TNV €IKOVA TTOL €XETE OTTO TNV AVTAVGKAGOT TNG O€AvNg OTn
6&haoaa.

13.TioTi évag emimedog KaBPEPTNG TTAPOAO TTOU AVTIOTPEPE! TO Oe&f Kol To
OPIOTEPO OEV AVTIOTPEPEI TO TTAVW KOI TO KATW;

14. O ApXIpridns €kaiye TO pWHAITKS OTOAO 0TO AIPGVI TV ZUPAKOVOWDV EOTIG-
{ovTag TIG OKTIVEG TOU NAIOL pe peyGAa opaipiké kaToTrTpa. E€eTdoTe av
QAUTO €ivail AOYIKO.

15.Moia eival n oTiok améoTaon evég emiredov KaTéTTpov; Moix ivai n
peyEBuvon Tov;

16. loVel 1 e€iowON TWV OPAIPIKDOV KATOTITPWV KOI YIO ETTITESA KATOTITPO;
E€nyeioTe.

17.Oa pmopoloapE VO XPNOIHOTIOIooVE eTTiTTed0 KOBPEPTn 0T B€0N TNg
006vNG OTOV KIVIHOTOYPAPO;

18. HAiokS @wg avarkAdTan a1ré opi{OvTIo KOBPEPTN KOl TTEPTEl O KATAKO-
puepn 084vn. ZToV KOBPEPTN 100ppOoTTEl Evar HOAUBI 6pBio. Mg Ba givai n
OKI& TOU OTnV 084vn);






KEQPAaAaio 9

AIAOAAZH - ®AKOI - OPAXH

A1GOAaon ToU PWTOG

Nopog Tng 81a0Aaong — (N6pog Touv Snell)

Opikn ywvia - ONikrj avakiaon

A1adoon Tov PpwTog ot diagavi MAaka - MNMpiopa
O1 akoi Kal Ta eibwAd Tovg

ZUYKAIVOVTEG KOl ATTOKAIVOVTEG AETITOl (POKOT — AIGYPOAPHO OKTi-
VoV

Mey€0vvon ®akov - loxug Pakov
ZPAAPATA PAKDV

‘Opaocn — Mnxaviopog 6paong
Avwpalieg 6paong
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Kofrata méoo didpavor
ylvovrai exetvor mov ayandve...

00. EAvrng (Magla Nepédn)

Eidope otnv map&ypago (3.4) 611, 6Tav TO
PWG TEPTEI OTNV ETIPAVEIR EVOG CWHPATOG,
avGAOYQ pE TO LAIKG TOL CWHATOG KOI TN
HOPPA TNS ETTIPAVEING EVO HEPOG TOL PWTOS
avokAGTal, dSnAadn emoTpépel oTnV TEPIOXA
TOL XWPov o’ é1rov TPOoNABe. To Pparvépevo
auTo To ovop&oope avakAaor. To vTéAoiTo
Pws Ba EICXWPEI OTO EOWTEPIKG AVTOV TOU
OWPATOG 08 PHEYXAUTEPO 1| HIKPOTEPO PGB0,
avGAoya pe TO TTO00 dIAPAVEG eivail TO LAI-
K6 OTTé TO OTTOI0 AITTOTEAEITAI TO OWHA, OTNV
ETTIPAVEIN TOV OTTOIOL TTPOCTIITITEI TO PWS.

‘Evar ToTrpl pe BoAaooivé vepd eival To
610 dlapavég kar SIaLYEG OTTwG Kol To vePS
NS Bpoong. Eivar yvwoTd, Spws, 611 o f&Bog
HEYOAUTEPO OIS €KOTS PETPA KATW OO TNV Eikéva 9.1
EM@PAEVEIR TNG BGAXO0OG £TIKPATEl OKOTAOI,

S16TI TO Pwg Oe PTAVE! PEXPI EKEL.

Ti €yive n evépyela TOU PWTOG 1 OTTOI EfXE APXIKG EIOXWPHOEI KATW OO
TV em@aveia TnG BGAacoog; Mpopavag de x&Onke. H evépyeia Tou pwTdg
oTOOIOKG GAAae pop@r, €YIVE EOWTEPIKN EVEPYEIR. Me QUTO TOV TPOTTO POG
CeoTaivel 0 HAI0G, 6TAV MIAlOHOOTE, TIG KPUEG XEIHWVIATIKEG PHEPES.

AUTO TTOL TTEPIYPAYPApE IO TTEVW, SnNAadK N oTadIoKr EAGTTWON TNG TTO-
00TNTOG TOV PWTOG, KABWDG aUTS dlaviel KATTOIO ATTGOTAOT OTO ECWTEPIKO
£VOG OWPOTOG, OVOUGLETOI ATTOPPBGPNOT TOU POTOS. ‘'OAdl TO OAOHATR, GAA
o€ PEYOAUTEPO KOl GAAX 0g HIKPOTEPO BaBUS, amoppo@olv To Pws. AVT&
TIOL ATTOPPOPOVY EAGXIOTA TO (WG Ta Aépe Slagavy, evad auT& TTOL aTTop-
pO@oUV TTOAD TO Pwg Ta Aépe adiapavi.

>tV mapdypago (8.3) eidape 6TI N TaXOTNTO TOL PWTOG OTO KEVO EVAI: C
= 2,997 924 58 x 10° m/s (akpifag). Tnv Tipr] auTH CLVABWS TN OTPOYYUVAEL-
OVLHE OTNV TIYA:

c = 3,00 x 10° m/s

ZTov aépa 1 TaXOTNTE TOL givan eEAGIoTa pIkpOTEPN (BAETTE TTivaKa (8.1)).
X& 6Aa Ta GAAG DAIKG ) ToXOTNTG TOL €ivail HIKPOTEPT. XTO VEPO TT.X. 1] TAXO-
TNT& TOL eival TTEPITTOL TA 3/4 TNG TAXOTNTAS TOL OTO KEVO.

O A6Y0G TG TaXUTNTAS C TOL PWTEG OTO KEVS dIax TNG TaXOTNTOG L TOL
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PWTOG 0t €va dlapavég LAIKG ovopdleTarl deikTng S1IGOAaong, n, Tou LAIKOD

auToU.
AcikTng 81G6Aaong:

n=

9.1)

O 6¢eikTng S1GOAaONG eivan peyaAdTEPOS 1) i00G pe TN Hovada (n>1) kau n
TIPR TOL Y S1&popa LAIKG diveTan oTov Trivaka (9.1).

A6 Tn oOYKpIOoN TV TIVAKWY (9.1) Kai (8.1) e0KOAG SITTIGTWVOLHE OTI:
600 peyaliTepo deikTn SidOAaong £xel Eva VAIKG, T60O0 PIKPOTEPN B ival
n TAXOTNTA TOL PWTOEG 0’ AVTO.

Mivakag 9.1
Aefkreg 8166Aaong

(yIo G e PKog KOparog A = 589 nm)

YAik6 n=c/v

Kevo 1,000 0

Aépog 1,000 3
Nepd 1,33
Owdmvevpa 1,36
Xohadiag 1,46
XTeqavoaiog 1,52
MupiTéaiog 1,58
MAEET yrAag 1,51
XAwpiovxo vaTpio (oAGTI) 1,53
AlopGvTI 2,42

H Tax0TnTa TOU WTOS OTA
di1apopa diapavr] LAIKG dev &i-
vai n v yior 6Aa Ta XpOHATS
TOU OpPaTOU (PWTOS KOI, ETTEI-
o1 To k&Be XpwWHO TOL OPATOV
PWTOG KOBOopIeTal OTTO TO Hij-
KOG KOPATOS TOv, 6TTwg Bt SoU-
He apyoTEPQ, YI' AUTO IO TOV
kaBopiopd Tou GeikTn Si1GOAG-
ong TwV dIGPOPWV LAIKWV OTOV
mivaka (9.1) €xel emAeyel TO Ki-
TPIVO XPWHOA HE PAKOG KUPOTOG
A =589 nm.

U ITAPAAEITMA 9.7 H Tax0TnTa TOU @WTOS 0TO S1apdvTi.

YmoAoyioTe TNV TaXOTNTA TOU PWTES (PE PKOG KOHATOG A = 589 nm) GTO

SIopGVTI.

Avon

AT6 Tov mivaka (9.1) E€poupe yia To dlapGvTi 6TI: n = 2,42, JUVETT®G, N
TaXOTNTA PE TNV OTTOIX TO pwg B TaIdevel 0TO E0WTEPIKG TOL SIGPO-

vTIoU Oa givai:
C C

n_ 2,42

=== =0,413c=0,413 3,0x10°m/s = 1,24 x 10° m/s (BA. M. 8.1)

To 611 To Pwg TaIdevEl pe pIKPOTEPN TAXUTNTA OTO E0WTEPIKS TWV
S1&@opwV LAIKOV OTTé 0TI 0TO KeEVO, pTropel vor atrobobei oTto 6T TOH
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PWTOVIX OTTO T OTTOIX ATTOTEAEITAI GAANAETTIOPOVY PE TO HOPIO TV LAI-
KOV (XTToppoQPnon Kal ETTAVEKTTOHTIT]) HE XTTOTEAECUO VO XPEIGLOVTOI TTE-
PI00GTEPO XPGVO GUVOAIKG YIO VO SIGVOO0LY PIG OITT60TAON O€ OXEOT HE TO
XPOvo Trou Ba xpelaldvTovoav va Siavioouy ThV idIa ATT60TOON OTO KEVO.
KePOEITE Evar dpopéa var TpEXEN EKATO PETPO EAEUBEPQ KO TOV D10 Vo TpE-
XEI EKOTO PETPO pE EPTTOSIAN.

0 1jliog xvrdodiwxros, ws aedyvy, u’ edimdwve

xau pe pag xa pe Gdvarov axararaiorws.

Avd. KdAfog

‘OMol Ba €xoupe TTOPATNPAOE! EIKOVEG OTTWG QULTH (EIK. 9.2).
H mapédoén ouptrepipop& Tou PTG OTNV

€IKOVQ QUTH PTTOPE( Vo Yivel KaTavonTh, v OKe-

@TOUpE OTI TO PWS, KABWG peTaBaivel amré éva

dlapavég péoo oe Eva GANO pe Yovia TTPOoTITW-

ong SiaopeTiki ammé 0°, aAAGler 61 pévo Tnv

TIPA TNG TaxOTNTAS Tou OAAG Ko TN diebBuvor

TOUL.

AuTi] N aAdayf Tng dievBuvong pIag PTEl-

Eikova 9.2

VIS OKTIVOG KOT& T HETGPaoT TG amré éva diagavég péoo o €va GANO ovo-
péleTan Si60Aaon (gik. 9.3).

Kdbetog
p |
Mpoonirtouca | )
aktiva | AVaKAWHEVN
% | aktiva
o, !
| (
Agpag (n,)
| Nepd (n,)
19,
| AlaBADpEVN
| aKTiva
|

n,>n

Eikova 9.3

Kdbetog
|
AlaBAduEVN :
aktiva |
1
6, 1
Agpag (n,)
Avakhdpevn /| Nepo (n,)
aktiva
16, MpoomirTouca
: aktiva
|
n,>n,
®

ZXNUOTIKY) QvaTTapdoTOOonN TNG TTOPEING LIOG PWTEIVHG GEOUNG ATTO TOV AEPA OTO VEPD
(o) Ko avTIoTPOPWS (B).
H mopzia Tov PTG eivar 1 i1 kai yia TiIG §Go KATEVOGVOEIG.

Apx1 AVTiIOTpPO@I|G TIOPEIOG TOL PWTOS
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H ywvia 6, eivan n yovior TpéorTwong Kai n yovia 6, ival n ywvia did-
BAaong.

10 oxfpa (9.30) TTapaTNPOUHE 6TI N QWTEIVI) OKTiVa TTANOIG el TNV KA~
BeTO OTN SIGXWPIOTIKNA ETTIPAVEIA OTO ONUEID TTPOOTITWONS, OTAV AUTH| ATTO
Tov aépa eI0€pXETAl OTO vePO. AUTO eival K&TI TTOL GLMPaIvVEl TTAVTA, GTAV
TO QWG EICEPXETAI O€ LAIKG GTTOL 1) TaXOTNTA TOL eival pikpdTeprn. ‘OTav TO
Pws a6 £va PEoo eIoEPXETAl O Evar GAAO OTO OTTOI0 1 TaXUTNT& TOUL Eivai
peyadoTepn (eik. 9.3), N OKTIVO ATTOPOKPUVETOI GG TNV K&GOETO.

APASTHPIOTHTA 9.1

a) XpnolpotoIfoTe To YUGAIvo oxeio Tng eIk6vag (9.4), oTo oTroio €XeTe
Baer vepd kai oe TAGyIa B€on €va pOALPI 1] Evar KOAGHGKI QVOPUKTI-
KoU. Oa IO TWOoETE 6T1 TO HOADPI KOl TO KOAGHGKI POIVOVTAI OOV VO
€xouv otrdoel (eIK. 9.4a1).

B) KatevBoveTe mAGyia TN Séopn rpoPoAéa i T 6€opn laser rpog Tnv eI
@aGveia Tou vepoL. Oa SIaTIOTWOoETE 6Tl N 6€0pN TOL PWTOS Sev oKo-
AovBei eLOVYpPOPpN S10dpop ) OAAG KAUTITETON OTTOTOC, HOAIG TTEPAOEL
até TNV £M@PAVEIR TOL VEPOD (EIK. 9.4P3).

Y) TéAog, pe Tn PBorBeiax evig Babpovounuévou SioKou Kol PG NHIKUKAIKAS
YUGAIVNG TIAGKOG, STTWS paiveTon 0TO OXAHA (9.4y), PTTOPOUHE VO dIaTTI-
OTWOOVPE GO0 AVOPEPTE VIO T SIGBANON KOl OKOMN V& HEAETOOVLHE
TOV TPOTTO HE TOV OTTOI0 HETAPBGAAeTON N Yooviar S1GOAaong, 6Tav aAAG el
N Ywvia TpéoTrT™wong.

() (®) (Y)

Eikova 9.4
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YuvexiCovrag Tn  dpaoTnpIdTNTA Mivakag 9.2
(9.1y) pTTOPOUPE VA KATOPTIOOUVHE TOV — [ovia
mivaka (9.2). A 51GOA

H avoAuTIKA €kpaon TTou defyvel Tnv e abhaons

) fl exppoon Xver 8, (poipes) | 8, (poipes)
e€apTtnon Tng ywviag diGbAaong amé T 0 0
yovia mpéomTwong Ppébnke 1o 1621
am6 Tov Will. Snell (Xved) kai eivar yvo- 20 13,2
0T WG V6pog Tou Snell. 40 25,4
N6 Snell 0 0, (9.2) o0 553

6pog Tov Snell: n =n .

pos NHY, 2NHY, 80 41,0
é1ouv 6, kai 6, ival ol Ywvieg TTPOoTITw- 90 41,8

ong ko SIGOACONG AVTIOTOIXWS KAl N, KOl
n, or avTioToixol 6eikTeg HIGBAAONG Twv SLO LAIKWV eKATEPWOEV TNG Sl w-
PIOTIKAS ETTIPAVEIOG.

>1n SiGOAaon o@efdovTal TTOAAG aTré TO PAIVOHEVA TON OTTOIX TTAPATH-
poUpe oTNV KONpePIv pog {wn.

(o) XNV €Ikéva 9.5 TTAPIOTAVETAN €VOl PAIVOHEVO TTOU OUXVG BAETTOULE
OTNV OKPOBaACOI& KOl OTIG Toives. Tar TESIa ev6g avBpdTTOL TTOL PpioKe-
TOI OTO VEPS PAIVOVTOI KOVTOTEPQ.

, Eikéva 9.5
Ta néApata . . .
paivovtai va Ta modia piag Adovdpevng paivo-
elvat 30 VTl VO EXOUV KOVTUVEL.

O1 akTiveg TToU EeKIvOUY amré Ta TTEAPOTA TG AOLVGHEVNG KEPTITOVTOI
otnv em@aveia. Ta PETIQ TOL TTAPATNPNTH TTOL PPIOKETAl OTNV APHOLSIG
SéxovTal TIg akTiveg oL SIGOADVTOL. O £YKEPAAGG TOU TIG TIPOEKTEIVEI KO
VopiCel 6Tl TO AVTIKEIPEVO (TFEApATO) BPIOKETOI OTO ONHEIO TOHAS AUTWY TWV
TpoekTAOEWV. To amoTéAeopa eival Ta TEApaTa va "paivovtar' 6Ti Bpioko-
vTal o PnA& a1ré 600 £ival GTNV TTPAYHOATIKGTNTO.

) Opoiws, av TOTTOBETAOETE €var VOHIOPQ OTOV TTUBUEVG ToL Soxeiov, Ba
SIOTIOTWOETE OTI AVTO EPPAVICETAI AVOPWHEVO (€1K. 9.6).

Eixéva 9.6
Darvopeviky avopworn Touv voui-
opaTog

Kai Tor 800 paivopeva Trou eprypaPape opeilovTal og Evar YEVIKS paivo-
HEVO TTOUL e€nyeiTal pe Tr SIGBAGON KOl OVOPGCETOI (PAIVOHEVIKE avOPworn).
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APASTHPIOTHTA 9.2 A166Aaon TOU pWTOG G CHHA, TTOV EPPAVICE
otadiakn perafoAn TnG TUKVOTNTAS TOL.

210 YUGAIVO doxeio TTou xpnoipoTroifoape otn dpaoctnpidTnTa (9.1 ) To-
TTOOETOVHE TIPWDOTA EVOl OTPDHO TTUKVOU GAXTOVEPOL KOl 0TI GUVEXEID AT
TAVW TOU TTPOOBETOVHE OIYG-O1YE, XWPIG VO TTPOKXAEoOLHE avadevor,
KaBapd vepd. MeTd amré Afyn wpa, AGyw Tou aivopévou Tng didyvong,
Ba €xel oxnuaTioTel 0TO doxeio Evar SiGAupal TOL OTToIoL N TTUKVETNTA Bt
QLEGVETOI OTTO TNV ETTIPAVEIX TTPOG TOV TTUOHEVA.

2Tn OLVEXEID, KaTeLOUVOLPE TAGYIa TTPOG TO SIGALPG Tr S€oun evog
TpoBoAéa 1] aKTiVES Laser Kal TTHPATNPOVHE TNV TTOPEIX TTOL AKOAOULBEL. Alai-
TMOTWOVOLE GTI N TTopEial TNG SEOPNS eival TP 0XedOV KAPTTOAN (eIk. 9.7).

\\

Eikéva 9.7

lNopeia piag pwrteviig 6éoung oe doyeio mov
TEPIEYEI OTPWUATA VYPOU TWV OTTOIWV N TU-
kvoTnTa avéaver pe To fAG60G. (XTNV TPAYUOTI-
KOTNTO TO (paIVOUEVO Sev eival TOOO EVTOVO).

Eikéva 9.8

Ta gotpa ko Tov jAIo ASyw TNG HETAPBOANG TNG TTUKVOTNTOG TNG ATHCOPAIPOG OE
ouvvapTnon pe To Bipog Sev Ta BAETOVUE OTNV TTPAYUATIKT) TOUG BE0N aAAG LTTEPL-
Ywpéva.

Eikéva 9.9
O nAiakog 6iokog katd tn 600N
PaiveTal TETAATUOUEVOG.

To {610 oupBaiver Kol pe TO PwS TwV GOTPWV KA TOU AAIOL KOTG TN OI-
€\eLOT] TOL PEOT OTTO TNV ATHEOPAIPO PEXPI VO (PTAEOEI OTA PETIO Hog. H
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ATHOOPAIPO YIVETOI GAO KOl TTUKVOTEPN KOBWS TO pwsg TANCIGLEl TNV ETTI-
PAVEI TNG YNG. ATTOTEAEOPO QUTOD €IVl VO PNV BAETTOVHE T AOTEPIX KOl
Tov A1, 6TV dev eival 0TO ZeviB, 0TNV TIPAYHATIKI TOUG BE0T), OAAG LTTE-
puPwpéva (k. 9.8). AkSpn BAETovpe Tov A0, 6TaV TTPSKEITAI VO OUOEI
TETAATUOPEVO, SIGTI TO KATW GKPO TOL GVUPIOVETAI TTEPICOGTEPO OTTO
600 TO £GVW (£1K. 9.9).

>tov Tivaka (9.2) ou mpoékue atd Tn dSpaoTnpidTnTa (9.1 ) PAETOULHE
OTI HTTOPOUHE VO AVECOVHE TN YWVIO TTPOOTITWONG HEXP! TIG 90°, evad 1) yw-
via S1GOAaong Trapapéver pikpdTepn atré Tig 30°.

Ti 6a oupPei Gpws, av avTIoTPEPoupe TNV TTopeia TNg Séoung; Av ,6nAadn,
o mpoPoAéag 1] To Laser BpiokeTal péoa 0TO vepPd Kal TO Pwg Tou eEEPYETAI
TIPOG TOV GEPQI, eV AVEGVOLPE CLVEXWS TN YWVIO TTPOOTITWONG TNG S€oung
OTO TTUKVETEPO LAIKG (vepo).

Oa dIaTTOTWOOVHE TETE 6TI, KAOWS B AVEGVOLE TN YwVIa TTPOOTITWONG
0TO vePS Ba av&aveTal kal n yovia SIGOAaong oTov aépa TTOAD TTePICOGTEPO
(okTivar 1, eikéva 9.10B), HEXPIS OTOL, YION KATTOIX GUYKEKPIPEVI Ywvio TTpo-
oTITOONG, N Ywvia diGOAaong yiver 90° (akTiva 2, eik. 9.100). H peyoAdTepn
avénon Tng ywviog TpéomTwong (akTiva 3, eik. 9.10P) €xel wg amoTéAeopa
Vot avoKAGTal 1) 0N Kal va ETTIOTPEPEI TO GOVOAO TOL TTPOCTIITITOVTOS PW-
TOG OTO VEPO.

To aivépevo auTd, dnAadi TV avaKkAaon Tou CUVGAOL TOU TTPOCTIITITO-
VTOG PWTEG 0TI SIOXWPIOTIKH ETTIPAVEIX HUO SI0PAVAV LAIKGDV, STV TO PWS
TIPOEPYETAI OTTG TO TTUKVOTEPO LAIKS, OVOPGOUHE OMIKY ECWTEPIKH AVAKAQ-
on. Tn XOpoKTNPIOTIKA YOVIa TTPGOTIT™ONG, YIO TNV OTToix N Ywvia Si6OAa-
ong yivetan 90° kai yio repaTEpw aENOT] TNG EKONADVETAI TO PAIVOHEVO TNG
ONKi§ aVGKAGONG, OVOPGLoLHE OPIKA 1f OPIAKH YWVia 6 .
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Optkn ywvia
(o) B

Eikéva 9.10

o) QWTEIVEG SEOUEG TTOV TTPOOTIITTTOLY OTI SICYWPIOTIKI] ETIPAVEIA VEPOU-OEPA ATTG
Quwrtevr] TNy fuOIoUEVN OTO VEPO.

B) Tpa@Iki avamapdoTaon NG TOPEIAG TWV AKTIVWY OTN SIGXWPIOTIKY ETIPAVEIN VE-
POU-QEPA TIPOEPYOUEVEG ATTO TO VEPS LTTO SIGPOPEG YWVIEG TTPOOTITWONSG.

‘Orav n ywvia mpoomTwong yiver peyaAoTepn o6 v opikr ywvia 6, , T0T€ ovpfaiver
oAikr} avékAaon.

Me tn BoriBeiax Tov vépou Tou Snell (eik. 9.10p) Bpiokovpe 6TI:

npe,, = :—1 (n, <n,) (9.3)

2

A2 JKEQTOYME

Ag vTToBEo0LpE OTI pe £va Laser B€AeTe va oTeleTE ORHATO O€ £var d100TN-
pétAolo (eik. 9.11). Tpétrel va okotreboeTe KaTeLOEIAV TO SIICTNUSTTAOIO;
Aiyo xopnAéTepa rj Aiyo YpnAdTepar; (AGPeTe vTIOYN GOG 6TI TO PWS TTOL
EPXETAl AT TO SIAOTNPOTTAOIO OTO PATI 0OG akoAoLBel Tnv 610 Siadpo-
p Tnv otroia Bar akoAovBrjoel To S Tou laser, yia va @TdoEl oT6 TO
(POKGS 0TO SIOTNHGTTAOIO).

Eikova 9.11

APASTHPIOTHTA 9.3 Ta éTtoala mov e§agpavifovral.

>e doxelo TOTTOBETOUPE pIar PIGAN, STTWS OTNV €IKOVA (9.1201), 6TTOL TTPO-
NYOUHEVWS €XOLHE PIGel PEPIKEG UTTIAIEG 1) pHEPIKG BOTOOAX. XTI OLVEXEIQ,
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pixvoupe vepd oTo doxelo Ko KOITGLOLPE TN PIGAN KATAKOPLPA, AKPIPWS
TAVW a6 TO TTOHPA. AUTO TTOL PAETTOLHE EIVAI QUTS TTOL PAIVETAI OTNV
eikéva (9.12f). AnAadn, BAéTTovpe TO TTOHX, YOpw OTé QLTS TIG PTTTAIEG
Kol €€ amré TN @PIGAN TO vEPS. ZUPTTANPWVOVTOS TO vepd oTo doxeio, Oi-
QTTIOTOVOUPE OTI KATTOI OTIYHT, KOXBWS aveBaiver n oTGOpn Tou vepo,
ol pPTriAIEg XGvovTal omré TO OTITIKG pog Tedio. AuT6 TTov BAETTOLHE TWPO
eival pia IGAnN YEPATN POVO pe vepd, 6TTwg deixvel N elkéva (9.12y).

Méopa Aktiva 2

Aktiva 1 N

() B )
Eikova 9.12

MTropolpe va epunveEBOOVHE TO PAIVOHEVO OV TTAPAKOAOVOROOVHE TNV
Tropeiat Twv akTivwv (1) kai (2) (eik. 9.12a), ‘OTav X&vovue aTrd To PETIO
pog Tig pridies, n okTiva (1) SIaOAGTOI OTNV ETTIQPAVEIA TOL VEPOL KAl TO
PwG 1o TIG PTriAieg Sev TEPTEI OTA PATIO pag. H akTiva (2), kaBmg e10€p-
XETOI OTAX YUOSAIVA TOIXWHOTO TNG PIGANS, LPICTATAI OAIK GVEKAGOTN KOl
0TV EEEPYETAI PTAVEI OTO HATIX HOG, OTTOTE EPEG BAETTOVHE OTO EOWTEPI-
K6 TNG PIGANG VO LTTGPXEI HOVO VEPO.

EDAPMOIH 9.1 H "Bpeypévn" GopaAtog To KOAOKQipI.

‘OMol Ba €xeTe TTOAPATNPAOEI, KUPIWG TO KOAOKaipl, 6T, 6Tav TaIdeVE-
TE PE QUTOKIVNTO, IBIXITEPR TIG (EOTEG WPeG TNG NUEPOS, VOpICeTe OTI N
Go@oATOg o€ pia améoTacn 200 ~ 300 PETPA UTTPOOTA OOG PAVETAI VO
eivar Bpeypévn (9.13a). MOAig TAnoiGoeTe, KOTOAGPaiVETE 6TI QUTO eiva
o@BoApaTT&Tn. Mg To e€nyeiTan AL TS;
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*

\/ paveég

Oegpuod OTPWHA AEPOG
«ZTpWUa Udarog»

() ®)
Eikéva 9.13
(@) H mopeia Tov PWTOG dnuIovpYel TNV Pevdaiobnon OTI N GOPAATOG UTTPOOTA
eivar "Bpeyuévn". (B) H iSia mopeiar TOL PWTOG EPUNVEVE! KOI TOV QVTIKATOTITPIOUO
otnv épnuo.

O oépog KOVT& OTNnV ETIPAVEIR TNG AOPAATOUL eival TTOAD TTIo Bep-
HOG aTré TOV AEPO TWV VTTEPKEIMEVWV OTPWHATWY. YUVETT®S, N TTUKVOTN-
TO TOU PO EAATTWVETAI, KOAOWG TTANOIGCOVHE TTPOG TNV ETTIPAVEIN TNG
AO@GATOL. TO PWSG TOL OLUPOVOU, OTNV TTOPEIG TOL TIPOG TNV ETTIPGVEIN
NG AOPAEATOL, diaviel GAO KOl OPAIGTEPD OTPDUATA HE ATTOTEAECHT, OV
1 OIPXIKI] YOVIO TIPSOTITWONG EIVOI OIPKETC HEYAAN, OTO TEAIKO OTPOHX KO-
VTG 0TnV Go@aATo va oupBel OAIkA avakAaon (€ik. 9.130). ZTa HATIO TWV
eMPBATDOV PTAVEI TO PWS TOL OLPAVOD, APOV EXEl LTTOOTEN OAIKH] AVAKAC-
0N OTO OTPWHA TOL GEPA TTEVW A6 TNV Go@aATo. ‘Etol, BAéTovpe otV
€VOVYPOAPUN TTPOEKTAOT TWV AVOKADHPEVWV OKTIVIV TO (PAVTAOTIKG EiOW-
Ao Tou YoA&Ziov ovpavol, To oTroio Sivel TNV Pevdaiodnon emMPAVEINS
vEPOU TTOL KLPOTICEI, ETTEIDN OLUYXPOVWS TPEPOTIQICEl, TTEION Ol OTIPGOES
TOL Oépar avadevovTal. Me Tov 810 TPOTTO e€NYeiTal KOl TO PAIVOHEVO TOL
OVTIKOATOTITPIOHOU TTOL TTAPATNPEITal aTNV €pnpo (9.13p).

Kofvala néoo didgpavor
ylvovrai exefvot wov ayamdve.

00. EAvrng (M. Nepéin)

‘OMoi E€poupe 0TI 0TIG GUYXPOVES OIKOOOHES, Y1 AGYOUS NXOHOVWONG Kol Bep-
HOpPOVWONG, XPNOIpoTTolobvVTal Trap&Bupa pe SITTAG T{Gpia. H eikévar Spmwg
IOV £XOUHE YIO Tov €Ew KOOpO gival N B eiTe PAéToLpE péoa a6 SITTAG
TEapIa €iTE €O OTTO povS TCAHIO ] KOl XWPIG§ AUTE. ZUPTTEPAIVOUHE, OLVE-
WG, 6TI TAPGAANAEG TTAGKES diapavolg LAIKOD Sev aAAolwvouy TV TTopeiat
TV POTEIVOV AKTIVQOV. Efval dpwg akpifws £Tot;
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AG UTTOBEOOUHE OTI HIO PWTEIVH OKTIVA OTT6 TOV §WTEPIKS XWPO TTEPTEI
o€ piot oo TIG SUO TTOPBEAANAES ETTIPAVEIEG HIOG SIAPAVOUG TTAGKOG TTEYXOUS
| KaTaokevoopévng aTré LAIKG pe SelkTn 6IGBACONG N, LTI YWVIO TTPOOTITW-
ong (eik. 9.14). MeTé& TNV €l0086 TNG 0TNV TAGKQ, €TTEION EICEPYETAI O TTL-
KvOTEPO PHEOO aTrd Tov aépat, Ba TTANCIAOEl TNV KEABETO Pe TNV oTToicl Bax oXn-
HaTioel yovia f, oOpgpwva pe To vopo Tou Snell. ‘Otav n aktiva (pB&oel oTnv
ammévavT £€5pa, o OXNPATIOE! He TNV KAOETO OTO ONpEI0 TTPGOTITWONG, TNV
i1 Yyovia (g evTog evoAAGE) Kal 0T OLVEXEID, £EePXOHEVN TTPOG TOV P
Ba oXNUOTIOE! HE TNV KGOETO YwVIa o, OOH@PWVA TTEAI He TO VOpO Tou Snell.
H akTiva, Aoirév, peté Ty £€€066 TNnG ord TNV TAGKR dev €xel aAAGEer digv-
Buvon og oxéon pe TNV TPOOTIITTITOLOA. ATTAMG €Xel UTTOOTEN PIX TTAPGAANAN
peTaTémion katé d.

Eikéva 9.14

lMopeia piag QWTEIVAG OKTIVOG TTOV TTPOOTIITITE!
mAayiwg oe pia Siapavr] TAGKA e TaPAAANAeg
£6peg.

Zopmépaopa: Mix QWTEIVI) OKTIVO TTOU TTPOCTTITITEI TTAXYIWS O€ HIC TTAG-
Ko pe TTap&AANAeg €6peg upioTaTal TTAPGAANAN HEGVO HETOTOTTION.

H petardmion d avéavel, 6Tav avfavel n yovia TpooTT®ONS KAl TO TT&-
X0G TNG TAGKOG.

TNV TePITTWON KEOETNG TTPOOTITWONG 1) HETATATTION £ivan PndEv.

Mpiopa ovop&lovpe KGO BIAPAVEG TP TOL OTTOIOL OI ETTIPAVEIES E106-
bov kai €660V TWV PWTEIVAOV OKTIVOV eival eTriTedeg A& 61 TTOPAGAANAES
(e1k. 9.15).

A = BAaOTIKA YwVIa TOL TTPIoHATOS

€ = ywvio eEKTPOTIAS

6, = Ywviot TpSOTITWONG

6, = ywvia si66Aaong

6, = ywvia TpéoTT™woNG

6, = ywvia did6Aaong

n, = 6eikTng 61GBAaoNG TTEPIB&GANO-
VTOG (0€par)

Eikéva 9.15 n, = deikTng 81GGAONG TOL LAIKOD

IXNUATIK QvaTTop&oTACH TNG TTOPEIG TOL 1Tpf0p(XTO§ (YUO(?\I').

TWV OKTIVWV péoa atro va pioua.

1




226 DYIIKH

ATTOOEIKVOETAI OTI 1 EKTPOTIH € TTOL ETTIPEPEl £V TTPIOPAl OTNV TTOPEIT
piag okTivag, e€apTdTal amé T ywvia TpéoTTwong 6,, amd Tn BAACTIKA
ywvia A koi atré To deikTn 81IGGAoNS N, TOL LAIKOU TOL TIPIOHATOS.

TNV mePIMTWon ou N yovia A (BAXOTIKI) €ival HIKPR KAl E(OToV TO Trpi-
opa TepIBEAAeTan aTré aépa (n,=~1), KTTOOEIKVOETAI GTI I YWVIX TNG HIKPOTE-
pNS ekTpoTrAg diveTon atd Tn oxéon:

E=AMN-1) (9.4)

610U n o deikTng H1IGOAAIONG TOL LAIKOU TOUL TIPIOPATOS.

Tevika, £xoupe EAGXIOTN EKTPOTTH TOL PWTEG KATA TN O1€AELOT] TOL ATTE
éva Trpiopa, av o1 Ywvieg TpéoTrTwaong kal e§ddou eival ioeg kai n 6An diadI-
KQOT0l Va1 CUHPETPIKI WG TTPOG TN SIXOTOHO TNG YWVIog A.

Ta mpiopata yia T otroia 10xVel n oxéon (9.4) ovopdlovTal AemTa Tpi-
opaTta.

Eidape 6T1 n opikr| yovia TapExeTar amé T oxéon: nud,, = n,/n, 61ou n,
o0 6eikTng H1IGOAGIONG TOL Cépa kAl N, 0 deikTng SIGBAONG TOL YVOAIOD. ATré
TN Ox€0n QUTA TTPOKVTITEI OTI, YIX TN SIOXWPIOTIKA ETTIPAVEIX YUOAIOV-OEPQ,
n opIkA Ywvia ivau:

!

—~—— ouveTrdg B = 41,14°.
1,52 P

nH8,, =

MpiopaTa a1mé YUoAi, TTOU €X0ULV TN HOPPI] 0POOYWVIOL TPIYWVOL HTTO-
poUV VO XPNOIHOTIOINB0UV HE TOV TPOTIO TTOL PAIVETAI OTNV €KV (9.16),
@oTe v aMGlouv katé 90° 1} 180° Tnv Tropeia PG PWTEIVIS OKTIVAG. Tor
TPICHATA AUTG £XOUV TTOANEG EQPOPHOYES, GTTWG OTA KLGAIX (€1K. 9.17), 0TOUG
avoKAGOTAPESG TTOONAGTWY, 0TN OfpAvVoT SpSHWV (HATI TNG YETOSG), OTOL TTE-
PIOKOTTIO KOl ovop&lovTal TTPIopaTa OMKHG avakAaons.

450

—‘—/ ’
s
459
459
=y
> Mpiopata
459
dwtewn
Eik. 9.16 Eik. 9.17
lpiopata oAIkrG avakAaong KigAiax
(o) EKTpOTI} TNG OKTVOG KATG 90 ° AGyw OAIKIG ava-

KAaong.
(B) Extporrrj TnG aktiva katd 180° AGyw OAIKI G ava-
KAaong.
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E®APMOIH 9.2 H AGpyn TwVv SicpavTiodv

Eidape 61 0 befkTng SiGOAaong Tou SiapavTiol eivanl n = 2,42, omoTE N
OpIKN YwVIG eival 24,4°. ZuVeTT®G, GTAV TO SIGPGVTI €XEI UTTOOTEN KATEPYO-
oia TETOIO, WOTE 01 £OPEG TOL VO EXOLV TOV KATGAANAO TTPOCOAVOTONIOHG
(e1K. 9.181), TO PWG TTOL EITEPXETOI 0" VTS LPIOTATAI SIGOOYIKEG OAIKEG
avoKAGoEel§ (eik. 9.18B), péxpr va Byer amé Ty emévo £6pa. H Siadpopn
QUTH TOU (PWTOG OTO EOWTEPIKG TOL SIAPAVTION TTPOKOAET TN XAXPAKTNPI-
OTIK} AGpYPn Tou. Av To 610 SiopGvTI TOTTOBETNOE HEOT OTO VEPO, TATE N
opIKr] ywvia av&avel oTig 33,37 (eIk. 9.18y) pe ATTOTEAEOPQR €va PEPOG TOU
EIEPYOPEVOL PWTEG V& £EEPXETAI OTTO TIG TTAPGTTAELVPES £6peG Kl £€TOT VO
EAATTAOVETAI N AGpPn TOUL.

Eloepxopevn
aktiva

(@ ®) (v)

Eixéva 9.18

a) Eva Sioudvti katdAAnAa emelepyaouévo.

PB) Kovra otn Bdon Tou SiauavTiot To pws mabaiver oAikr avaxkAaon, S10TI TTpoaoTri-
TITEI UTTO YWVIO UEYAABTEPN QTG TNV OPIKI) YWVIX SIAUAVTIOU-AEPQL.

y) Otav 10 S1oudvT givar fUBIOLEVO OTO VEPS, TO PWG LPIOTATAI HEPIKT AVAKAAON
Ko 8166Aaon, emeldi) n ywvia mpooTTaong eival LIKPOTEPT ATTO TNV OPIKT) YWVia
SIapAVTIOU-VEPOU.

Mpoooxn: H peydAn onpaoia Tng oAIKAG (E0WTEPIKAG) AVAKAOONG EYKEITOI
0TO OTI 6AN N EVEPYEIX TNG PWTEIVAG SEOHNG AVOKAGTO, EVX, OKOHN KA HE TX
KOAOTEPO KATOTITPO, TO TTOGOOTS TOU AVAKAWHEVOL PWTEG Sev EeTTepVa TO
90% TOUL (PWTOG TTOL TTPOCTIITITEl ETAVW TOLS. AUTG TO AVTIAGHBAVOPAOTE,
o6Tav Bpebolpe o XWPO pe TTAPGAANAOLG KAOPEPTES (TT.X. 08 AOAvoEp i o€
OOUTTEPUAPKET), 0TTETE BAETTOLHE TTOAAG €idWAG TOU EQXUTOV HOG TTOL GPWS
yivovTan 6Ao kai aoBevéoTepa, AGYw ATroppo@nong HEPOUS TOL PWTOS TTOU
TEPTE ETAVW TOUG 08 KABE AVEKAGOT).
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APASTHPIOTHTA 9.4

MépTe évar GdeI0 XGPTIVO KOUTI OTTO ppé- !
OKO YGAd. AQoU TO TAUVETE KOAG, KAVTE O

/M\

OTn M €6pa TOL HIOt OTPOYYVAR TpUTTX =
OKTIVOG TTEPITTOL 2 cm. XTn OULVEXEIQ,
KOMAOTE KOA& £TTGvV TNG HIo dlagpaviy /
CeMaTiva Kail, 0ipol OTEYVWMOOETE KOAG TO
KOUTI YEPIOTE TO pe vepd. AvoilTe, akpi-
Bads amévavt amré TN CeAaTiva, pia pi-
Kprj TPOTIO KOl pTIOTE pE £va QOAKS atrd TNV GAAN TAgupd. Oa beiTe TO
VEPO VA TIETAYETAI OTTO TNV TPUTTO OXNHATICOVTOSG HICE POTEIVH] KAPTTOAN.
Mg ovpPaiver avTo;

Eikova 9.19

MATwg €101 €€nyobvTal o1 TTOAD EVTUTIWOIOKO! QWTEIVOT TTIOAKESG TTOU
TTOPATNPOVHE OTA GUVTPIRGVIC;

‘Evog pakdg givan évar KOPPATI YOOAI0U 1} GAAoL Siogpavolg LAIKOU, TO 0TToio
XPNOIHOTIOIEITON VIO V& KATEVOOVEL 1} var eAEYEET TNV TTOPEIT TWV PWTEIVAV
AKTIVWV. ZUVABWS, O ETTIPAVEIEG TWV PAKWDV EIVAI THAHOTA OPAIPAS, AV KOl
dev eivar oravia n xprion Qoak®v pe GAAx oxrpaTa (TTapafoAikd, KLAIVOPIKS
KTA.) (e1k. 9.20). H 81&0Aaon TOL PWTEG OTIG ETIPAVEIEG EVOG POKOD £E0P-
T&TQI QM6 TO OXAHG TOv, TO deikTn HIGOAXONG TOL LAIKOU TOL KOl TO €i60G
Tou VAIKOU TTou Tov TTePIBGAAel (OLVHBWS aépag). ETeidr ol pakoi prropovv
va Snpiovpyrfoouy ibwAa pie M0 EDKOAO TPOTTO OIS OTI TG KATOTITPX, AITTO-
TeAoUV TN BAON YIX TNV KATAOKEVT TWV TTEPICOGTEPWV OTITIKWV OPYEVWY,
atré POTOYPAPIKEG HNYAVESG KO KIGAIX HEXPI HIKPOOKOTTION KO TNAEOKOTTIO.
Ta id1a pag Ta paTIa €ival OTTTIKG 6pYava TTou XPrOIHOTIOIo0V (paKOUS KOl
A&ITOLPYOUV TTEPITTOL GTTWG PIX PWTOYPOPIKI Pnxavy. Mtropolpe va Sia-
KPIVOUHE TOUG POKOUG Og HU0 KATNYOPIESG: ) ZTOLG CUYKAIVOVTEG PAKOUG
(e1k. 9.21) mov ovop&lovTal €101, €116 HIBAOVV TIG TTPOOTIITITOVOESG TIO-
PAAANAES OKTIVEG, £TOI MOTE V& CUYKAIVOLV O€ €val GNPEI0 (E0TIOKG OnuEio)
oL BpiokeTal oTnv GAAN TTAeLPG TOL POKOV OTTG QUTH TG TTPOCTIITITOL-
oag déopns. ‘Eva HOKpIVO avTIKEIPEVO, To oTroio PAETTOUHE HEOO OTTO €vav
TETOIO POKO, EPPAVICETAI HIKPOTEPO KOI AVETTPAHUEVO, OV O POKOS Bpioke-
Tal OTNV KATGAANAN oré0TOON OT6 TO PATI (€1K. 9.22Y), EVA £V QVTIKEI-
HEVO KOVT& OTOV {510 Qaké eppaviCeTal 6pbio Kai HeyeBLOPEVO (e1k. 9.225).
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(@ (B) (v)
Eikéva 9.20 Eikéva 9.21
(o) ZUyKAVWY QPOKOG (QPIOTEPQ) KOl ATTO- 2UYKAIVOVTEG POKOL.
KAvwv (6e&1d0). (o) aupikupTog
(B) XuykAivovteg pakol (eTdvw). ATTOKAL- (B) emrebokupTog
VOVTEG QOaKOI (KATW). (y) KupTOKOIAOG

B) XToug ATOKAIVOVTEG PAKOUG, O OTTOi0l, O€ QvTIBEDN pe TOUG TIpon-
yoUpevoug, gival AeTrTéTepol 0To péoov Toug (eik. 9.23). AuTol ovopdovTai
€101, 816T1 S10BAoVY piar TTpooTriTTovoa SE0pN TOPGAANAWY OKTiVWY, £TOI
@WOTE, APOL TTEPAOEl ATTé PETO TOUG, VO ATTOKAIVEI KOI VO (PAIVETAI AV VO
mnY&el améd éva onpeio (e0Tioké onpeio) ouv PBpiokeTal oTny B TTAeLP&
HE TNV TTPOOTIITTTOLTN HE0T. K&BE avTIKEINEVO TTOL TTAPATNPOVHE HEOX AT
évav TETOIO (POKG epPaviCeTal TTAVTOTE OpBIO KOl HIKPOTEPO OTTS GTI GV TO
TTOPATNPOVOOPE PE YUUVO PATI, aveEGpTNTa A6 TNV amTéoTON TTOU €XEI TO
QVTIKEIYEVO GTTO TO POKOS KOl O POKOS 0T TO HATI HOG (EIK. 9.24).
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% (6)

Eikéva 9.22

() O ovykAivawy pakdg oxnuaTiCer eidwio atnv 086vn, (B) To ibio eibwlo uropoliue va
10 SoUuE pe Ta paTia HaG. (y) ‘Otav To avTikeiuevo eivar Hakpid, To idwo eivar ave-
OTPOUUEVO KOI HIKPOTEPO QTIO TO avTIKEIEVO () ‘OTOV TO QVTIKEIUEVO Eival KOVTA OTO
PAKS, To eibwAo eivar 0pOS KAl EYOAAUTEPO QTG TO AVTIKEIUEVO ((PAVTAOTIKG).

(@ (6) v)
Eikéva 9.23 Eikéva 9.24
TOTTO1 ATTOKAIVOVTWV (POKWDV To €i6wAo €vOG QVTIKEIUEVOL TTOU TTOPO-
(o) aupikoiAog TNPoUuE HECA QTTO QTTOKAVOVTO QOKO
(B) emirebokoirog eival TAvra 6pBIo Kl HIKPOTEPO ATTO OTI
(y) KOIAGKUPTOG 6a 10 BAETALE XWPIG TO PAKO.

9.6 ZYTKAINONTEL KAI ANTOKAINONTEX AEMNTOI ®AKOI -
AIArTPAMMA AKTINQN

TNV €IKOVa (9.25) aTTEIKOVICETOI OXNPOTIKG €VOG OUYKAIVWV KOl €VOG OTTOKAI-
vaov @akds. Eivar kar o1 §00 a1 Siapavég LAIKG kar £xouv deikTn diGBAaong
n. O1 oakoi TepIopiovTal aTré dVO OPAIPIKESG EMIPAVEIES (1) KOl (2) pE KE-
vrpa K, kai K, kon okTiveg R, kai R, avTioToixws. MepiBéAAovTon otré aépa pe
belktn diGOAaong n, = 1.
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Eikdva 9.35

R ZxnuaTIKY TTAPAOTOON
&vog ouykAivovtog (o)
KOI EVOG ATTOKAIVOVTOG
(B) AemrTOU oKoU.

H evBeia KK, mmou eivon G€ovag ovppeTpiog Tou oakol ovopdleTan KO-
p1og afovag, To &g onpeio O, 0TO OTTOIO O KUPIOG GEOVOG TLVAVTA TNV €V-
Beia AA’, ovopGZeTal OTITIKG KEVTPO TOL (pakoD. ‘Evag akdg Tou o1roiou To
méxos O,0, eivar TOAG pikpS oe oxéon pe T akTiveg R, kai R, ovopdleTai
AETMTOG PAKOS.

DWTEIVEG OKTIVEG TTOU TTPOCTIITITOVY G AETITO OLYKAIVOVTO (POIKO TTOPGA-
AnAa TTpog ToV KUPIO GEOVON CUYKEVTPWVOVTOI O £V GNHEI0 TTOU OVOPGIGE-
Tal KOpIa goTia E (oTnv mpoaypaTikGTnTa Sev givar akpiBadg onpeio oAA& pia
TOAD pikpr} TepioXr)) (eik. 9.26). O1 QTEIVEG OKTIVEG OTTO £va ONMEI0 HIOG
TTOAD HOKPIVAS PWTEIVAG TINYAS PTTOPOUV va BewpnBoldv oxedov TTapGAANAES
(e1k. 9.2701), OTTOTE PTTOPOVHE VO TTOVPE OTI 1 KOpIG EOTION eival n B€om ToU €1-
SWAoL evEg avTIKEIHEVOL TTOUL PpiokeTal 0TO "&TTelpo” dAAG eTTévad GTOV KUPIO
&Eova Tou PakoL (€1k. 9.27a).

Ortikdg
d&ovag
E
A
(@
Eikéva 9.26 Eikéva 9.27a
KA&Be pakpivo Qwrtevo onueio oxnuaTi- H amdoTraon 1¢ KOpIag e0TiAG atro TO
Ce1 TO €i6WAS TOL OTNV KUPIXL EOTIOL. OTITIKG KEVTPO OVOUAGETOI EOTIOKI] QTTO-
oTaon.

H améoTtaon Tng kbplog eoTiag E atmrd To omrTiké KEVTPO TOL Pakol O
ovopdGleTal e0TIOKN amooTaon f (k. 9.270).
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(B) 3%

Eikéva 9.27

(o) "EvaG OKOG UTTOPET VO QVTIOTPOQEL, €TO1 DOTE TO PUWG VA TTEPTEI 07 AUTOV OTTO TNV
avTiBeTn TALUPA.

(B) Av oTnv KkGpia eoTiot TOL OCUYKAVOVTOG POKOU TEDEl ONUEIOKT) PWTEIVY] TINYI], Ol AKTI-
veg Ba e§€ABouv T To PaKo TTAPAAANAEG TTpog Tov déova.

To pwg a1rd GTroIa TTAELPA TOL PAKOV KOI OV TIPOEPXETO HETG T S1€AeV-
o1] TOL 6 ALTOV Ba aKoAoLBE TNV dIa TTopeix. Ol E0TIOKEG ATTOOTAOEIG
eival id1eg kal amé TIg SU0 TTAEVPEG TOL POKOU, £0TW KAI OV Ol OKTIVEG TWV
500 eTIPAVEIDY TOV VI DIAPOPETIKES.

Mo Toug OTTOKAIVOVTEG (PaKOUG 1 KOPIXK
eoTior E Bar opiCeTon wg To onpeio ekeivo Tou -
KOpIoL GiEovar aTTé TO OTTOI0 PavVOVTal VO TTN- i3, e23°"
YG&louv oI PWTEIVEG OKTIVEG HIOG TTAPGAANANG =
TIPOG TOV OTTIKG G&ovar déopng, peTd TN Oié- - ]L;
Aevor] Toug péoa amé Tov POKS (eik. 9.28). H b
goTiokr améoTaon f yia Toug OTTOKAIVOVTES  Eiéva 9.28
akoUs, 6TTWS KOl IOt TOUG OUYKAIVOVTES, 8O Kipia e0Tia Kau €0TIOKT QG-
gival n améoToon Tng KUPIOG £0Tiag E omé To  oraon amokAivovrog pakod.

OTITIKG KEVTPO TOU (PaKOU.

‘Eva TTOAD XPFOIPO OTOIXEIO £VEG PAKOV €IVl 1 EOTIOKI TOU XTTOOTAOT).
Me 1 PBorBeia TnG e0TIOKAS ATTGOTAONG £ival E0KOAO va Bpolpe Tn B€on Tou
€16WA0L €VEG PTEIVOD AVTIKEIPHEVOL TTOU OXNHOTICETOI EITE ATTé OLUYKAIVO-
VTQ €iTe o6 aTOKAVOVTO aKS. Mo To OKOTIé auTE, GTTWG KOl OTNV TTEPI-
TITWON TWV KATOTITPWY, XPNOIHOTTOIOVHE £V OTTAG OXESIGYPAPHG OTO OTTOi0
QTTEIKOVICOLPE TOV OTITIKG GEOVa TOL (PAKOD, TO PAKS, TNV KUPIX E0TICN TOU
E ka1 TO pwTEIVE QVTIKEINEVO, TTOL TO TTAPIOTAVOUHE, CLVABWS, pE Eva 6pBio
[éAog oTa apioTEPG TOUL POAKOU.

lNa va mpoabdiopicovpe To €ibwAo eveg PwTEIVOD ONHEIOL TOU AVTIKEIPE-
VOU, XPNOIHOTTOIOVHE TPEIG OKTIVEG TToL "Try&louy" ammd auTd. O aKTiveg
aUTEG AKOAOLBOUV TNV TTOPEIT TTOL PAIVETAI OTNV €IKOVA (9.29) (TIPOsOXN:
oxediGlovTal oav va LPICTAVTAI PIX HOGVO SIGBAGON OTO POKO).

AkTiva 1: Zekivé a1 TV Kopu@n Tov avTIKEIHEVoL. Odgvel TTApEAANAC TTpog
Tov KUpIo &GEova Kol 0T OLVEXEIG APOU SIGBAXOTE TG TO POk, SiEpyeTa
atd Tnv kopia eoTia E (g1k. 9.29a).
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AKTIVA 2: ZeKIV& AT TNV KOPLPH TOL AVTIKEIPEVOL, SIEPXETAI OTTO TNV KUPITK
eoTia E kai, agob SiabAaoTel atré To paks, cuvexiCel TapGAANAa Tpog Tov
KOpIo GEova (eik. 9.290).

AKTIVa 3: ZeKIV& OTT6 TNV KOPUQI] TOU OVTIKEIMEVOL Kol SIEPXETAI OTTO TO
OTITIKG KEVTPO TOL PaKkol. MeT& Tn 61€Aevor} TG aTd To PaKS cuveXiCel
Tpog TNV id1ar KaTebBLVON Kal SIEPXETAI OTTO TO ONHEIO TOHAG TWV OKTIVEOV
(1) kau (2) (e1k. 9.29).

A o
: AN
(@ A :
A 1
) o 1
E |
() A s ) \-
2 _ ¥
> >
AvTikeipevo
A 1
NN A
() y S

EidwAo

Eikéva 9.29

AlaSIkaoia TG KATAOKEVHG TOU EISWAOL EVOG QVTIKEILEVOL TTOL OXNHATIGE! OUYKAVQWV
PAKOG. AKTIVEG (peUyouv QTTo KAOE OnuEeio TOL AVTIKEIUEVOU TTPOG OAEG TIG KATELOUV-
oeig. ESW, paivetan n 1adpopr) Twv TpIKdV TTI0 XPHOIUWY OKTVWY TTOU UAG TTAPEXOLY
TO €/6WAO EVOG ONuEeiOL TOU AVTIKEIUEVOL.

To onpeio auTé eivan To €idwAo TNG KopLPAG Tov avTIKeIpévoy. ‘OAar T
GA\a onpeia Touv €I8WAOL PTTOPOUV V& KATAOKEVAOTOUV pPE TOV {010 TPATIO,
OTTOTE TPOKOTITEI TO €IOWAO TOL AVTIKEIPEVOL, TTOU OTNV TEPITITWAN QUTH
£ival avTeSTPAPPEVO KO TIPAYHATIKG, S16TI OXNHOTICETAI A6 TIPAYHOTIKES
PWTEIVEG OKTIVEG KOl UTTOPET VO OITTOTUTTWOET TTAVW OE PWTOYPOPIKS PIAY 1
VO OXTTEIKOVIOTEN 0 006VN, 1] OKOPN KA1 V& TO SOUHE PE T HETION PO,
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Eik6va 9.30
2XNUATIONOG EI6WAOL ATTO ATTOKAVOVTA (POKO LE TN Xprion Twv akTivwy (1), (2) kai (3)
ToU oxAuaTog (9.30)

Tnv i1 diadikaoia pTTopoUpEe var aKOAOUBOOVHE Kal YI €vav ATTOKAIVO-
VTO POKG, OTTWS PAIVETOI OTNV EIKOVA (9.30). ZTNV TTEPITTTWON QUTH Ol TPEIG
aKTiVeG, HET& TN SIGBAGOT] TOUG TG TO POKGS, PaivovTal va TYGoLVV oTTé
éva onpeio ou PpiokeTal 0TV idIa TTAEUP& TOL PAKOV HE TO AVTIKEIPEVO. To
onpeio auTo eivarl To idwlo, kar eTreld aré aLTS de diEpyovTal o1 TTPAYHO-
TIKEG PWTEIVEG OKTIVEG GAAG 01 YEWHETPIKEG TIPOEKTAOEIG TOUG, A€PE OTI eivan
(PAVTOOTIKO.

Mpoooxn: To PavTaoTIKG €idwWAO dev pTropel va ammoTuTTwOEl 0e PIAY 1] va
TpoPAnBei o 006V eival SpWS 0paTO AT TA PATIA POG TO OTTOIar Hev Egxw-
pICouY TO TTPOYHOTIKG GG T PAVTAOTIKG eidwAaL.

MNa Tov mpoadiopiopd Tng B€ong Tov EI8WAOL £VOG AVTIKEINEVOL TTOL OXI-
paTider évag akos, €iTe aUTOG eival CUYKAIVOV €iTE OTTOKAIVDV, GpKel v
YVwpiCoupE TNV ATTGOTACT TOL AVTIKEIHEVOU A6 TO (PAKGS S KOI TNV £0TIOKN
améoTOoN TOL POKOU f, KOI V& £appOOoLE TN OX£oN:

. . 1T 1 1
E€iowon Twv @akwv: ——=- (9.5)
!
s s f
61ToUL: s €ival N ATTGOTOON OVTIKEIHEVOU-PAKOU
s’ eival n améoTOON EIOWAOL-POKOV
f eival n e0TIOK OTTGOTAON TOL PAKOU.

H oxéon (9.5) eivai G pe Tnv avtioToixn oxéon (8.3) ouv 1oxVel YIa TO
K&TOTITpa. 0t TN OWOTH OPWS £PAPHOYH TNG TIPETTEI V& OIKOAOLBOUVPE e
TPOCOXN TOUG OIKGAOLBOUG KAVOVEG:

1. H eoTiakn amméoToon f AapBaveTar wg BETIKI YIX TOUG CUYKAIVOVTEG KOl WG
QPVNTIKA YIO TOUG ATTOKAIVOVTES (POKOUS.

2. H améoTaon Tou avTIKEIPEVOL S AapPBAveTal TTAVTO G BETIKA.

3. H améoTaon Tou e1dwAou s eivan BETIKI YIO TIPAYHOTIKG KOI QPVNTIKY YIX
PAVTOOTIKG £idwAQL.

4. To bYog h’ Tou e1IdwAov eival BeTIKG, 6TAV TO €idwAO givar opBS, Ko op-
VNTIKG, Qv €ival QVEOTPOAPPEVO WG TTPOG To avTikelpevo. (To Bog h Tou
QVTIKEIPEVOL AOpBAVETON TTAVTO WG BETIKO).
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Na BAréneig éva xéauo o’ évay noxxo dupov
®ai Tov oveaveo o’ éva Aovioude.

Wil. Blake

O1 oTrTIKOI KO 01 OPOCAHIOTPOI, AVTI VO XPOIHOTTOIO0Y TV E0TIOKH OTTO0TA-
on Y10 V& KOB0opIiCouV TNV GTTOTEAECUATIKOTN T TWV PAKOV TTOU XPNOIHOTIOI-
0UpE OTA YUOAIG HOS 1) OTOUG QOKOUG ETTOPIS, XPNOIHOTTOIO0V TO AVTIOTPO-
o PEYEBOG TNG E0TIOKAG OTTOOTAONG, TTOL TO ovop&louv AlBAaoTIKY loY0
TOU POKOV.

Ala@AaoTIK 10YUG: P= (9.6)

= | o

H povada tng S10BAaoTIKAG 10006 Twv Pakwv givar n Sriomrrpia (D) kai
eivau:
1D=1m"
Mo apdderypa: ‘Evag poakdég pe eatiokr] améotaon f = 20 cm €xer dia-
BOAaOTIKA 10YV:

P:

1_ =5,0D
f 0,2m

ATT6 TOV Kavova (1) TToU SIOTUTTOCAPE GTNV TTPONYOUHEVI TTAPEYPAPO
TPOKUTITEI OTI 1] SIGOAAOTIKY 10X0G O€ SIOTITPiEG £vEG CUYKAIVOVTOG (pakov
Ba givar BeTIKN, evad N SI0OAAOTIKNA 100G €vOG ATTOKAIVOVTOG (pakol Ba eivai
apvnTiKA. 1" auTS TOo AGYO TOUG OLYKAIVOVTEG (POAKOUG TOUG AépE KOl BETIKOUS
£V TOUG OTTOKAIVOVTEG APV TIKOUG.

‘OTTwg oTNV TEPITITWON TWV KATOTTTPWY, £TOI KAl OTNV TTEPITITWON TWV
PAK®V pia xprioipn 181I6TNTa eival GUTH Pe TNV OTTOI TTETUXAIVETOI 1) HEYE-
Buvorn Tou I6WMAOL EVOG AVTIKEIHEVOU.

Oa ovopdlovpe peyéBuvon, m, To Adyo Tou Uoug h, Tou €1bWAoL TTPog
To Uog h’ Tou avTikeIpEvou:

m=— (9.7)

m=—=-2 (9.8)

AnAadn, yiax op06 eibwlo (h’ > 0) n pey€Bvvon eivar OETIKI, EVD YIX ave-
oTpappévo idwlo (h’ < 0) n pey€éBuvon eivar apvnTIKi.
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U ITAPAAEITMA 9.2 AvTIKEIpEVO KOVTA O€ GUYKAIVOVTA (PAKO.

‘Eva ypoppatéonpo BpiokeTar 10 cm prpooTd otrd €vor OLUYKAIVOVTO (POIKG
eoTiokfg améaTaong 15 cm. KaBopiote Tn B€on ko To pEyebog TOL E€1-

dwAov: a) pe Tn Pordeia Twv TOTTWV Kai B) pe Tn Porbeia diaypdppaTog
OTITIKWV OKTIVWV.

Avon 11 1
o) ATI6 Tn oxéon : —+— =z BéTovTag s = 10cm ko f = 15cm €xoupe:
s s

1 1 1 1

!

S h 15cm  10cm :_30cm

Juvemg, s’ = —30 cm. ETreidf 1o s’ TPOEKLPE APVNTIKG, CUPTTEPAIVOL-
pe 6T1 To €idwAO €ival PAVTAOTIKG Kol 0TV id1ar HEPIG TOUV PAKOV pPE TO
avTIKelpevo. H pey€Buvon TpokOTITEl Trd T OoXEon:

s’ (=30cm)
m=s-———=—————

=3,0
S 10cm

To eidwAo eival TPITTAGOI0 aTd TO AVTIKEPEVO Kal opBS. X' auTh Tnv

TEPITITWOT) O PAKOS XPNOIHOTIOIEITOI ATTADS WG HEYEBVVTIKOG YIO TNV KO-
AOTEPN KOI EVKPIVESTEPN TTAPATHPNOT).

B) O poadiopiouss Tou e1dDAoL pe TN PorRdeiax SioypEPpPaTOS PaiveTal
oTo oxfpa (9.31).

e I 2
S Y o e
: AR 1
H - ~—_E

Eikova 9.31

‘Eva avTikeiugvo Tou BpiokeTal ueTa&y KUPIOG E0TIOG KO OUYKAIVOVTOG OKOU Snpi-
oVPYEl PAVTAOTIKG €i6WAO.
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APAZTHPIOTHTA 9.5 Kataokevr eveg amokAivovTog akou.

‘Eva pikpd YuGAivo doxeio (1 éva doxeio
a6 SiaPaveg TTAAOTIKG) Ko €VOG "KOE-
vog' Sia@avig AapTITHPOS TTUPGKTWONG
gival 0TI XpeIalOpaoTE, Yia va (ppaoupe
£vav KOAS aTToKAVOVTa (paKé (eIk. 9.32).

KoAAjoTe TO AQpTITHPO OTOV TTUBPE-
var Tov 6oxeiov pe duvaTr) KO, DOTE
VO PTTOPEl VO UTTEPVIKAOEL TNV Gvwor.
2Tn OLVEXEIDR, YEHIOTE TO HOXEIO e VEPS KOl TTAPATNPHOTE SIGPOPa AVTI-
KEMMEVA PO OTTO aUTO. Av XPnOIHOTIOINOETE HIKPG laser kai pi€eTe oTO
VEPO PEPIKEG OTAYOVEG YEAQ, B0t HTTOPECETE VO OEITE TNV TTOPEIC TV Pw-
TEIVAOV OKTIVOV.

Eikova 9.32

9.8 ZOAAMATA OAKON

Mponyoupévws aTTodEXTHKAHE GTI Ol (PAKOI VIO TOLG OTTO{0LG HIAGHE (KOl TOUG
oTtroioug xpnoipoTroioUpe) eivar Aetrtol. O AGYog yior TOV 0TT0i0 TO SeXOPOOTE
QAUTO YIVETOI EUKOAX KATOVONTGS, OV TTAPATNPIOOVHE TIPOTEKTIKG TO OXAHX
(9.33).

Eikéva 9.33

2paAua opaipikis ekTpotnG. O oKTVEG
(o) 1ToUL BpiokovTal KOVTA oTov KUpIo G&o-
va €0TIAGOLV TTIO LOKPIA ATTO TIG OKTIVES
(B) Tov eivau KOVTA OTNV TTEPIPEPEIR TOV
pakoU. YITOOETouUE OTI O PAKOG ATTOTEAEL-
Tal ATT6 TTpiouaTa e ovvexWG avéavope-
®) vn) OAaoTIKA ywvia (y).
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ZPAApA OPAIPIKOTNTAG

MTropei va BewpnBei 611 évag Pakdg oxNHATICeTal oTr6 TTOAAG TTPICHATO TO-
TOOeTNHEVA TO €var HETG TO GANO, (0X. 9.33Y) £T01 OOTE 1] BAAOTIKI] TOLG YW-
via va av&dvel atré To p€oo, 61rou eivan PndEv, Tpog Tor GKPQ, GTToL Traipvel
TN pé€yioTn Ty TNG. MTTOpoUpE GUVETTOG VA AVTIANPOOUHE, KAVOVTOS HIK
QTTAN YEWHETPIKI] KATOOKEVT] YIO TNV EKTPOTIH TOU PWTOS OTTO T AETITA TIpi-
OHOTQ, OTI Ol GKTIVEG TOL PWTEG KOVTG OTOV KUPIO GEOVAl TOU (pakoD Bot 0°TI-
Glouv oTn B€on E, o pakpid amé 1o poké o1ré T B€on E, ov Ba eoTidlouvv
Ol TTEPIPEPEINKES AKTIVES. ATTOTEAEOPO TNG TTPONYOUHEVNS avGALONG eival 6T
Ol PWTEIVEG OKTIVEG TTOL TTPOEPXOVTOI OTIO £VA ONUEID EVEG OVTIKEINEVOU VO
pnv €oTiGlouv 6Aeg aTO {610 Onpeio dAAG var oxNpATICOLV OUYKEXUVHEVN KAl
ba. AUTG OLVIOTE TO AeYOHEVO OPAAHA €K OPAIPIKOTNTAS. [0 va S10pBwBEel
QUTO, OTA OTITIKG Gpyava HEYGANG aKpIEiag, XpnoIpoTTolovVTal CLUVOLATHOL
POKOV.

XpwpaTIKG oPaApa

"Evar GAAO GUVNOIOPEVO OPGAHG TWV (PAKWDV OPEETAI OTO OTI I YOVIK EKTPO-
TS HIOG PWTEIVAG OKTIVAG, OTTwS eidape, e§apTdTan ammé To deiktn SIGOAC-
ONg N TOL LAIKOU VPPV PE TN OXEON:

E=AMN-1)

(H oxéon avuT} 1o0x0el oTnV oAl TEPITTWON TNG EAGXIOTNG EKTPOTIHS,
OAAG Kol YEVIKOTEPO 1 eKTPOTIA e§apTATON ATré TO deikTn HIGBAONG TOL LAI-
KOU TOUL TTPICHOTOG).

O beikTng S1GOAIONG SPWG Twv d1GPOopwV VAIKWDYV, dTTwg Ba u&boupe,
e€apT&TOl A6 TO PKOG KOPOTOSG TOU (PWTOG TTOL SIEPYETAI HEOTK OIS QUTEL.

YuykekpIPEva, o OeikTng SIGOAaONG eivan peyoADTEPOS VIO TGN HIKPOTEPD
PAKN KOHOTOG. AUTS €XEl WG ATTOTEAEOHO 1] YWOVIO EKTPOTIAG TWV (PWTEIVGOV
OKTIVOV PE I000£G XPOHO VO €ival HEYOADTEPN OIS TN YWVIO EKTPOTIAG YIX TIG
KOKKIVEG. To NAIOKS pwg, GUVETTWS, dIEPXOHEVO OIS Eva POk Oe drpiovpyel
pia eoTior OAAG SIGPOPETIKES YIO TO! SIGPOPETIKG XPOHATX TTOL TTEPIAGHPEVEI
(e1K. 9.34). TNV eIkéva (9.3401), Yio AGYoUS €UKPIVEIOG, OTTEIKOVICETO 1) E0TIO
Tou 10dovg E, kai ) eoTia Tov gpuBpoL E,.
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HAokég HAlakég
aktiveq aktiveg

KOKKIvN KOKKIvN
ldbdNS E, 103NG

< e~

Eikéva 9.34

ZPAAUC XPWUATIKIG EKTPOTIIIG,

(o) O1 106e1g akTiveg e0TIGLOLY TTANCIEOTEPA OTO (POKO QTG OTI OI EPUOPEG.

(B) To opAAua XpWHATIKAG EKTPOTIG SI0pOWVETAI UE TN XPHiON ATTOKAVOVTOG (pOKOU
kaTéAAnAov LAIKOOU.

AUTO TO €60G TOU OPAAHATOG TWV PAKWDV OVOPGCETOI XPWHATIKG KOl
ptropei vor 510pBwOEel pe Tr XpnoIpOTTOiNCN CUVOETWV (PAKWY, OTTWG AUTOG
TTOL PaivVeTal OTNV €IKOVA (9.343), 0 0TTOI0G ATTOTEAEITON ATTG CUYKAIVOVTX
KOI XTTOKAIVOVTO (pOIKG OXTTO SIGPOPETIKS YUOAT pE SIapOpeTIKG delkTn SiGiOA-
ongs. O1 deikTeg HIGBAAIONG £XOLV EMAEYEl €TO1, DWOTE O IDOEIG KOI 01 EPUOPES
aKTiVEG vor OUYKAIVOUV OTnv BIx eoTia. ‘Evag TETOI0G OUVOLOOHES PAKWDV
OVOGCeTOl OXPWHATIKOS. ‘OAEG 01 KOAEG PWTOYPAPIKEG HNYAVES XPNOIHO-
TTOI00V OXPWHATIKOUG (POaKOUG.

9.9 OPAZH - MHXANIZIMOX OPAZHX

Avouyrd, mepijpava ra udria Tov
%t 6A0 To 6doog va oadeviel axdun
arov axnAdwro aupifinoreoeidi].

00. EAvrne (H avroyla)

‘OMor EEpoupe T peyGAn onpooiar Tou €xel n afobnon Tng épaong otn {wi
pag kal Tnv a&ior Tou amodidovpe oTo Gpyavo TTou TNV KaBIoTG duvarTr, To
HETI
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Kepatoeldng \A,H(PIBMOTDOSLMQ

dakog Z %oplostér’]q
‘lpig

Képn—\\. Qxpa

_\_ ; KNAda

/— orttikd 0,0045 mm

veupo
) )
TupAS
onpeio
Eikéva 9.35 Eikéva 9.36
Opigovtia Tourj Tou 6e€106 0POaAUOG Tov  MeyeBuouéva Turjuara Tov  AuPIBAN-
avepwTov. oTpoEIdr} XITWva: o) KWwvia otV wxpd

KnAiday, B) kwvio kot paBsia oe GAAN 6€on

Itnv eIkéva (9.35) @aiveTal To e0WTEPIKG TOU o@BaApol. O ap@ifAn-
OTPOEISNS XITWVAG atroTeAE] TO fACIKETEPO OTOIXEIO OpaIONS. X' AUTEV KATO-
AfyouV TO EKATOHHOPIO TwV SIGKAXO®OEWY TOL OTTTIKOU veDpoL, 1oL PBpi-
OKOVTOI TO 7 TIEPITTOV EKATOPHUPIO Kwvia Kol Ta 120 TTepirou EKATOHHOPIO
pafdia ou eivon LTTEVOLVA, TA PEV TTIPWOTA YIX THV ELAXICONOIC PAG OTA XPW-
paTO, Ta O deOTEPA YIO TNV IKAVOTNTG HOG VO BAETTOUHE OTO NUiPWS (OKOTA-
O1) 0AAG bev eival evaioBNTa OTO XPOHOTO, HE £EQIPEDT] TIG ATTOXPWTEIG TOU
ykpiCou. " auTé 6Aa Ta avTikeipeva T vOXTa aivovTal ykpida. H épaon
TV XPWHATWY eENYEITAI OIS TO YEYOVOS OTI UTTGPXOLY TPIWV EIBDV KWwVIx
TO OTTOI0 KATOVEPOVTOI OVAHIKTO KO OHOIOHOPPO GTHV KEVTPIKH TTEPIOXH TOU
ap@IBANOTPOoEISOUS. MepIkG aTTé Ta KwVIa eival evaioBnTa 0TO YOAGLI0, He-
PIK& 0TO TIPAOIVO KOl GAAGL OTO TTOPTOKOAEPLUOPO. ZuvePYALOHEVO PTTOPOUY
VO HETAOWOOLV OKPIPEIG TTANPOPOPIES YIO TIG ATTOXPWDCEIS TOU GVTIKEIHEVOU.
ToUTO emMTUYXAVETOI HE TPOTTO OVGAOYO HE QUTEV TTOL XPNOIPOTIOIEITAI OTOV
KaB0SIKG owAva TNng €yxpwpng TnAedpaons. XTnv 086vn TNng n emioTpwon
ATTOTEAEITAI OTTO TPEIG THTTOVG PWOPSPWV: EVAV TTOU TTAPEXEI KOKKIVO (PG,
évav TpGoIvo kal éva YoAGLIo. H HeYOAUTEPN OUYKEVTPWON KWVIWV TTaPATn-
peiTon oTnY wXpa KNAida, ou €xer SidpeTpo 1 mm ko epAapBaver 160.000
epiTou Kwvia. N" avTé n wxp& kNAda €xel TN pPEYIoTn evaigdnoia ot diG-
KpION TWV XPWHETWV (€IK. 9.36).

H ipi8a avoryokAeivel oav diGgppaypa, yia va pubpioel Tnv évracn Tou
PWTOG TTOL SIEPYETAI OTTO TNV KOPN KOl TIEPTEI TTAVW OTOV GH@IPANCTPOEIN
XiTodva. H eAéyiotn SidpeTpog Tng Képng eivar 2 mm kai n peyiotn 8 mm. O
@AKOG ATTOTEAEITAI TS €Va EAXOTIKG NUIOTEPES O101PaAVES LAIKS pie deikTn di-
GBAaong n = 1.33. O pakdg dev mailel kan orovdaio péAo o diGOAaon Twv
OTITIKAV OKTiVowv. Tn HEYOAUTEPN OLVEIOPOPS 0T OIGBACCT £XEI O KEPATOEI-
ong xiTwdvag (n = 1,376) oL XpNOIPEDE] KO WG TIPOOTATEVTIKG KAAUHHO TOU
@akoL. O kOpI0g péAog Tou @akoL givail n AeTrTj pUBUION TNG £0TiOONG OF
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S10OPETIKEG ATTOOTAOEIG. AUTO ETTITUYXAVETOI PE TOUG GKTIVWTOUS HUG, O
oT70i01 GAAGLOLY TNV KOPTTUASTNTA TWV POKWOV KOl CUVETTAS KOI TNV E0TIOKN
Toug atréoTaon (eIK. 9.48).

Eotia Tou anpoodpuootou Eotia Tou mpooappoouévou
pakou pakou
(o) ®)

Eikéva 9.37
poooappoyrj eveg kavovikoG 0pOaAuoU, o) PAKGG AETTTEG (€0TIOON OTO GTIEIPO).
B) ©okSG ax GG (e0TiOON O& KOVTIVO QVTIKEIEVO).

‘OTav 0 (pakdg e0TIAOEI O€ HOKPIVO AVTIKEIPEVO, Ol HUES £ivail YOAXPWHEVOI
KOl 0 aKGG AeTTTOG. o var e0TIGOEI O€ KOVTIVE OVTIKEIHEVO Ol pUEG CUOTEA-
AovTal KOl O (POAKOG SIOYKWVETAI OTO HECO HIKPAIVOVTOSG £TOI TNV €0TIOKN TOU
Amé0TAON, HE ATTOTEAEOPA TX EISWAN TWV KOVTIVAOV QVTIKEIHEVOV VX OXNHA-
TiCovTan oTOV OpPPIBANOTPOEIOA TTiIoW aTré TNV KOPIX EGTION

AuTi] n Siadikaoia eoTioong Tou e18WAoL oTOV ApPIBANCTPOEISH, N OTTOIX
ETTITUYXAVETOI HE PETAPBOAR TOL TGKOLG TOU PAKOU TOU OPOAAHOU, OVOHG-
CeTal mpooappoyn. H diodikaoio TNG TPpooapHoYrS YIVETOI QUTOPATO KO
avTioTorxel 070 "COVPGPIoPA" TOL PAKOV TNG PWTOYPOPIKAG pNXavis. Emel-
o1 N KapPTTOAWOT TOL PaKOL dev PTTOPET var eival ATTEPIOPITTI, 1 TIPOCAPHOYT
£xel Eva OpIO TTOL TO OVOPGLOUPE AVWTATO GIHEID KOl TTOU O€ HIKPN NAIKIC
(roudikr) @Tavel kar Ta 10 cm. H 1o pikpr} amméoToon otny oo BAETTOVHE
gpEIG 01 EVAAIKES, XwPIG 1I81aITEPN TTPOOTIAOEIN, HIKPG OVTIKEIHEVO €TTT TTOAD
@po (.. 6Tav diapalovpe), givar TepiTTov 25 cm Ko ovopdeTal EAGXIOTN
ATO0TACT EVKPIVOUG 6PACTS.

O kepaTOEIBAG XITWOVAG, TO LOATWOEG LYPS, TO LOADOES CWHO KAl O PO
K6G ouVIOTOUV GAa padi évar GUOTNHG TTOV VAl OTITIKG I000UVOHO HE AeTITG
PoKS 10x00g TepiTTov P = 60 — 70 D, 1, avTioTOIXWG, E0TIOKAG OTTGOTOONG
f=1,43 - 1,66 cm. O ak6g oxNUATICEl TTGV®W OTOV OU@IBANCTPOEISH XITW-
va €va [0WA0 TIPAYHOATIKG, AVEGTPAHPHEVO KOI HIKPOTEPO OTIG TO TTAPOTH-
poUpEVO avTIKEIHEVO. MTTOpOUpE va TToUHE 6T O GP@IPANCTPOEISHS XITWVAS
eival n "0B6vn" oTnv omoiat oxnpaTiovTal o1 €IKGVEG TOL TTEPIBEGAAOVTOS HOG.
H mrepioxn YOpw o1ré Tnv €/0080 TOL OTITIKOU VEDPOU EIVAI OTTTIKWG AVEVEP-
YOS Ko ovopGleTal TOQAG onpeio. AuTr dnpiovpyel oTo OTITIKG eSO KGBE
0POOAPOD pIa TrEPIOXT] HN OPATH TTOL ekTEVETAI 6° 0pIlSVTIO KOl 8° KGOETO
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até Tov oTrTIKG Gova. H OTrapér| Tng de yiveTan ebkoAa avTIANTITH, €TTEION N

adpaTN TEPIOXN TTOL AVTIOTOIXEl OTO TUPAS ONEio TOL VG 0POOAHOL Ppi-
OKETQI OTO OTITIKG TEdI0 TOL GAAOU.

APAXTHPIOTHTA 9.8 Emfefaimon Tng vmapéng Tov Tu@Aol onpeiov

X ° [ ]

Eikéva 9.38
AiatrioTworn Tou TugAoU onueiou.

KAefoTe TO apIoTEPO PATI KOl KOITAETE TO OTAUPS TOL GXNPATOS (9.38) pe
To 6ei. TNV améoToon Twv 25 cm TO €I0WAO TOU TETPAYWDVOL TOL OXIj-
HOoTOG TEPTEI OTO TUPAS ONpeio ko oLVETTWS dev To PAETeTe. MAnoIGOTE
O1YG-01Y& TO OXPa 0TO PATI 0aG. Oa diamoTwoeTe 611 Ba EavadeiTe TO
TETPGYWVO OAAG B TrapeTe vor PAETTeTe TNV KNAdOL EGv TTANOIGOETE TTrE-
pI0GOTEPO 1 KNAIBOr eTTaVEPPAVICETOI.

H 1ovogia eivar puiayuévn and Adén!
K buws - empaveiand — o xéouog deiyver evidEet.

G. Snyder

H IkavoTnTO TTpOoapHOYRS TOL 0POOAHOD Ot diGipopeg ATTOOTAOEIG dev givar
TAVTA ATTOTEAEOPATIKI] KOI QUTO €XEI WG CLVETTEIA VA ePpaviovTal 600 atrd
TIG KUPIGTEPEG AVWHOAIEG TNG GPOONS.

o) H puwmia apovoidletal oe €vav o@BOAPS TTOU PTTOpEl Vo e0TIROEI
HOVO O€ KOVTIVG QVTIKEIHEVA, £TOI WOTE TA HOKPIVG QVTIKEIIEVO VO T
BAEtrer koBapd. OeideTan oe éva BoABS Tov o@BaApOL TTouL eivan Tre-
PIOOGTEPO ETTIHAKNG AT TO KAVOVIKG. Ta EI0WAX TWV HOKPIVWV OVTIKEI-
pEVWV oxXNpaTICoVTal PTTPOOTE aTré Tov ap@iBAnoTpoeidr]. H d16pbwon
NG HLUWTIIOG EMTUYXAVETAI HE VAV OTTOKAIVOVTO (POKG PTTPOOT& OTTé
TO @OKS TOU OPOOAPOU (eIK. 9.3900).
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[E——
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(a) Muwrtkd pdtt

Eikova 9.39

Aiopbwon (o) TNG puwTTi-
QG pe ATTOKAIVOVTO POKO
kai (B) NG mpeofuwriog

B) MpeoBuwrikd pdtt HE OUYKAI'VOVTO( (pO(KO'.

B) H vmeppeTpwmia eivan akpifds To avTiBeTo TnNG puwtriog. OgedeTa
0T0 6T1 0 BOABSS TOU OPOAAHOD €XEl PKOG HIKPOTEPO OIS TO KAVOVI-
KO pE ATTOTEAEOHO Ol OKTIVES TTOU TIPOOTIITITOUV OTO POKS TTAPGAANAC
(06 TO HOKPIVG QVTIKEIPEVD) €0TIGLOLY TTOW O TOV GH@PIPANCTPO-
€161. AnAadn yia va 6el To pGTI Ta AKPIVG AVTIKEPEVO va XpeIGCeTa
va kel T diodikaoia TG mpooappoyr|s. ETol 6pwg, e§avtAeiTan n ika-
VOTNTO TIPOCOPHOYHS KOI YIX VO O€l Tar KOVTIVE, XpeIGleTal TTPOOOETN
BoriBeia atré éva ovyKAivOVTO (POIKG PTTPOOTS TOU (g1K. 9.39P).

Y& peyGAn nAikia, og avBp@TTOUG oL BAETTOLV KAVOVIKG 08 vedpr nAIKia,
0 POKOG XAVEI TNV IKAVOTNTA V& TTPOCOAPHOLeTOI. AUTS OEMeTAN OTN XOAG-
PWON TWV OKTIVWTWV HUGV. ZTNV TEPITTITWON auTH Ape 6TI 0 GvOPWTTOG
méoyel o MpeoPfuwmia. H eAGyioTn amméoTOoN EVKPIVOUG 6paCNG ALEAVEL.
I’ avTd, 6Tav diaPdder xwpig YVOAIG €vag TTPEOPUMTIOG, TTPETTEl VO KPATA TO
KEIPEVO MO POKPIG. MTTOpEel SpWG var SIGKPIVEI KOAG TO HOKPIVG OVTIKEIHEVO.
Mo kovTIV& avTikelpeva Ko yio SiGBaopa xpeidletal yoohig pe ovykAivovreg
PaKoUs.

Yy) O aoTIypaTiopég ouviiBws TTPOKAAEITOI OTTO €vav GXI CUHHETPIKA
OPAIPIKG KEPATOEION XITOVA 1} POKS, £TOI DOTE T ONPEIC VO EPPOIVI-
CovTal 0OV HIKPESG YPAHHES TTOU TTIPOKOAOUY 0odpela 0TO £idmwAo. Eva
QOTIYHOTIKG P&TI €0TIGLE TIG OKTIVEG OTNV KATOKGPL@N diebBuvaorn oe
HIKPOTEPN OTTEOTAON OO 6Tl TIG OKTiveg oTnV opI{dvTia dievBuvor). O
OOTIYHATIOHOG EAEYXETOI OV KOITGLOUHE PE TO €va HATI KGOE op& o€
éva ox€d10 oav avTé Tng eikévag (9.40). Epbéoov LTTEPXElI AOTIYHOTI-
OGS, o1 OKTIVEG TTOU €ival KOVTG OTNV KATAKOPLPO Ba e0TIGLOLV OF
SIXPOPETIKEG ATTOOTAOEIG OTTO AUTEG TTOUL €ival KOVT& OTNV 0pILOVTIO
pE ATTOTEAEOPO GAAEG VOL POVOVTOI TTI0 €VTOVEG KO GAAEG TTIO BOPTTES.
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Eidwho
(Ypapur)
AvTikeiuevo h\
(onueio)
=

Eikéva 9.40 Eixéva 9.41

“EAeyxog Tou aoTiyuatiopol  Evag KUAIVOPIKGG @akog oxnuartiCel pio
amré Tov TpoTo Tov PBAE-  ypapur we eibwlo evog onueiou.

TTOUUE TO OKTIVWTO QUTO

Ox1HO.

H 616pBwon ToL AOTIYHOATIGHOU YIVETOI PE TNV TTPOOOIKN KLAIVOPIKWYV Par-
KWV (€1K. 9.41) 0TOUG PAKOUG HUWTTIOG i TIPEOPLWTTIOG.

APASTHPIOTHTA 9.6 MeTeikaopa (AIGPKEIX OTITIKAG EVTUTTWONS)

JuvH€oTe Eva HIKPO AGPTTGKI POKOU He pio prraTopia Twv 15 V. AéoTe T
padi Kol KPEPGOTE TAX OO £va OXOIVI HKOUG HITOD PETPOU. ApxioTe var
TEPIOTPEPETE TO CUOTNHO OTNV OPXT| APYS KOI GTN CLVEXEID TTIO YPHYO-
pa HEoa o€ €val OKOTEIVE SWUETIO. O SIXTIOTWOETE 0TI, EVA OTNV APXN
QVTIAGPBAVEDOTE TO PWTEIVO AXUTIAKI WG PWTEIVH KNAISQ TTOL TrEPIOTPE-
(PETO, OTN OLVEXEIR, GTAV N YWOVIOKI TaXxOTNTO avénbei, Bax oag diver Tnv
EVTUTTOON PWTEIVAV KUKAIK®OV TOEWV Kal TEAOG, HIOG OLVEXOUS PWTEIVHS
TEPIPEPEING KUKAOU.

H kaTtavénon ko n €€rynon Tng mponyovuevng dpactnpiétnTog Pooi-
CeTon 0TO OTI 0 EYKEPOAOG TOL AVOPWTTOL dIATNPEI UIX OTITIKH EVTOTIWON
TEPITOL I 1/10 TOL SEVTEPOAETTITOL, OKOUN KOI HETG TNV £EXPAEVION TOU
QvTIKEIPEVOL oL TTpo&évnoe TNy oTTIKA evioTwon. H 1IdidtnTa auTh Tng
avOpwWTTIVNG 6paoNG OVOPGLETOI HETEIKAOHA.

v 1IdI6TnTa auTh PaciCeTal n AeITovpyia TGO TOL KIVIHATOYPGPOL
600 Kol TNg TNAe6paons (o1 SIadoXIKES eIkOveS TTPpoGAAovTal pe puBHO 24
EIKOVEG TO OEVTEPOAETITO).

Mpoooyn. lNa va eivar n kivion @uoikr, TPETTel 0 pLBPGS AYPNS TwV
PWTOYPAPIDV VA ivai 510G pe To puOUGS TTPOPoANG TOUG (TI.X. 24 av& Sev-
TEPOAETITO). Av 0 pUBUGS AYPNG eival pEYOAUTEPOG TG TO PLBPS TTPOof3o-
Mg, TOTE £XOLME TNV EVTOTIWON TNG APYHS Kivong (slow motion). AvTiBe-
TO, v 0 PLOPGS AQYNS gival HIKPOTEPOG TG TO PLBUS TTPOBOANS, EXOUHE
TNV evTOTTWON TNS YPHyopns Kivnong.
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OTTIKEG ATTATEG

ATI6 6Aa 60a avapEPApE IO TTAvw KaToAafaivel Kavelg 6T n afobnon
NG 6paong eival pix oUVOETN AeITovpyiax GTNV oToia cuvePY&LeTal TG00
0 0POOAUGS WG AIGONTHPIO OPYAVO GO0 KOI O EYKEPOAOG WG KEVTPO ETTE-
EepYaoing TV TTANPOMOPIDY TIG OTTOIEG GUAAEYOUV TQ PATION HOG. AUTO
£Xel WG ATTOTEAEOPO TTOAAEG (POPEG VO 0ONYOUHED OE ETPAAPEVO GUHTTE-
PAOPOTO OXETIKA PE QLTS TTOL TTAPATNPOUHE. TOTE AKPIPWDG HIAGHE YIOK
OPOOAPOTIAT. ZTNV EIKOVA 9.57 TTOPOLCIGLOVTOI PEPIKEG TETOIEG TTEPI-
TITOOEIG OPOOAPATTATNS.

(@

Eik6va 9.42 AiGpopeg TepITTWOEIG OPOOALATATNG.

(@) O avBpwtrog avefaiver 1) karefaiver; (B) H Siaydviog b eivar peyaAvtepn amo
v o; (y) O1 ypoupuésg o ko b eivar mapaAAneg; (6) MNoiax opiCovTia ypouprn) eivar pe-
yoAuTepn; () O Siaydvieg ypauués eivar mapdAAnAeg; (ot) lNoiog avBpwirog eival
mo YnAog; (Q) lNoix ypauun amo TIG ETAvW VAl ) TPOEKTAON TNG KATw; [1a va
QITAVTAOETE NV TIOTEWPETE OTA UATIA OOG. XPNOIUOTIOIOTE CPYAVAL.
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10.

11.

EPOTHXEIX - AAKHXZEIZ
. O A6Y0G TNG TOXOTNTOG TOU ...oeeeecinecnnnn 0TO KeVO b1 TNG TOXOTN-
TOG TOV PWTOG 0" EVA ... OVOPGICETON OETKTNG .o TOU
.................... auToL
SUPTIANPWOTE TA KEVA.
‘000 PEYOADTEPO  .....ccvneeee.. OIGOACONG  €XEI EVa................. TOOO
.................... Ba eivail N ................. TOU PWTOG OTO ..................... GUTO.

SUPTTANPWOTE TA KEVA.
AIGTUTT®OOTE TO VO[O TOL Snell.
Ti ovop&loupe OAIKH avaKAOT).

Moia ywvia ovopalovpie "opikn ywvia'.

. To vepé eivan 6TTwg EEpoupe diagpavég kar dxpwpo. Mg Aoimév BAETTovpE

HIx oTayéva vepoU TTou PpiokeTal TAvm o’ Eva TPaTTEC;

YT épxel TEPITTWOT TO NAIOKG PWG TTOL TTEPTEI TNV ETTIPAVEIX PG fPE-
pNS Afpvng va vtrooTel OAIKT avaKAaon;

Moéon eivon n yovia SIGOAA0NG, 6TAV HIG OKTIVO WTOS TTPOCTITITEl OTN
dlaxwploTikA emi@aveia Suo dlaavwy HEowv, KABETO;

Eival TrapaTtnpnpévo 6T Tor VPEOPOT, TO TIAGKAKIO KOI €V YEVEL O ETTI-
PaveIEG TTOAWDV OWUETWV 6TaV BpayolV avadeIKVOOLY EVTOVETEPO KO
KaBopSTEPO T XpOHATA. [dG TO e&nyeiTe ALTS;

>tnv €8oxn TN VOXTQ HE GOTPOPEYYIG TTAPATNPOVHE TA GOTEPIX VO TPE-
poaBrvouv. Mg enyeiton avTs; ‘Evag aoTpovaldTng oe TPoxI& YOpw aTré
TN YN, 6a diammoTwoel To 510 1) 6X1 KAl YIOTH;

OewprioTe 6T 0N B€on I BpiokeTan Pt XEADVA KAPETA-KAPETA TNV OG-
poLdI& ko eTTIBUHET var pTdoel 0To onpeio @ ot BGAaooa GTTOL €XEl TN
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PWAIG TNG OTO OLVTOHAGTEPO XPEvo. Mol atrd TIG eikovVI{GHEVES OIXOPOHES
Ba eTIAEEel av 1) KIVNOT| TNG OTNV QYO €ival TTOAD 1Mo apyr amé TNV Kivn-
o1 TNG 0TO vePO; BAETETE OTNV TTEPITTTWON QUTH KATTOIEG OHOIGTNTES HE
TN 81GBA0oN TOL PWTES; XXOMGOTE TIG. Ti CUPTTEPAOHO BYGLETE;

12. Toug PAKOUG TOUG SIOKPIVOUPE OF .....ccvveeeneeenennnee. KOH O€ weveviiieieeieeeenenae
‘Eval QVTIKEIIEVO TTOU TO TTAPATNPOUHE PETO TG €VO GUYKAIVOVTO (pOIKG
PTTOPEl VO EUPOAVICETON ..ovevneeirieaernee KOl OVEGTPOUPEVO 1 6pBIo Kot

. AVGAOYX OV TO OVTIKEIMEVO BPIOKETAI ..ooovveiiecncnne.

A e OTOV (POKO. AVTIBETO €Val OVTIKEIPIEVO TTOU TO TTAPO-

TNPOUHE PEOO OTTG ATTOKAIVOVTO POKG EPPAVICETAI TTAVTA .............. KOl

.................. atré 6Tl OV TO TTAPATNPOVOOHE HE YOPVO HATI.

SUPTTANPWOTE TA KEVA.
13. AVa@QEPOTE TIOIx EIVAI TOI OPGAPATO TWV PAKWDV KOI TTOU OPEAOVTA.

14. ExeTe éva evudpeio kal TopaTnpeiTar didipopa TPOTTIKG PAPEKIa HEOT O
auTo. To péyeOs Toug eivai:
a) ‘1610 pe TO TPAYHOTIKG;
) MeyoAbTepo AT TO TTPAYHOATIKG;
Y) MIKpOTEPO OITTG TO TIPOYHOTIKG;

15. Aeifte 0TI TO TIPpOYHATIKG €idwAa TTOU OXNpaTilovTal a6 AeTTTOUS POK-
KOUG €ival TTAVTOl GVECTPOHHEVA EVA TO (PAVTOOTIKA gival TTAvTa opB&
£(POCOV TO AVTIKEIPEVO EIVOI TIPAYHOATIKO.

16. MTTOpOULYV TO! TTPOYHOTIKG £i6wAC var TTpoBAnBolv og 086vn; Ta pavTaoTI-
K& pTropolv; MTTOpoUpE VO T PWTOYPUPROOULHE Kal Ta S00;

17.Evag AeTIT6G OUYKAIVWV (PaKGSG TTANOIGLEl Evar vTIKEIUEVO. TO TTPAYHATIKG
Tou &idwAo aAAG el o) o BEan P) oe péyebog; MeprypdpTe Ko e§nyeioTe.

18.ZuykpiveTe TNV €€iowon Twv KATOTTTPWY pe TNV £§[0WON TWV POKDV.
IXOMNIGOTE OPOIGTNTES Kl SIOPOPES.
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19. Mia yéTa koITéler évar CUYKAIVOVTO (POIKG HE TNV oUPG TNG OTOV GEPQ.
K&Tw oré moi€g mpodmobéoelg Ba propoldoe To eidwAo TnNG HOTNG TNG Vo
€ival POVTOOTIKG KOI OUTS TNG OLVPGS TNG TTPAYHOTIKS; INws Ba ATV TO
€idwAo Tng vITéAOITING YATAS;

20. ‘Eva avTikeipevo BpiokeTan 9,30 cm aploTep& ord Evar ATTOKAIVOVTO (POIKG
pe eoTiokr] améotaon f = — 6,00 cm. BpeiTe Tnv amméoTOOn TOL €16WAOL
KaO®S Ko To £i60G Tov, Kal TN HeYEBLVOT| ToUL.

21. H peyeBuVTIKH IKOVOTNTO EVOG HEYEBUVTIKOD (POKOU PHEOO OTO VEPOD ivai:
o) peYaAUTEPN, B) HIKPOTEPD, Y) IBI pE AUTH TTOL £XEI OTOV AEPQL.
YNHEIVOTE TO OWOTO.

22, Eival YvwoT6 6T e éva GUYKEVTPWTIKG (POKGS E0TIGLOVHE TIG NAIOKES OKTi-
VEG KOl 0TV €0Tia dnpiovpyeitanl LPnAR Beppokpacia. Eivar SuvaTdv va
KOTOOKEVAOOEI (POKOG MOTE OTNV EOTIX TOL VO OSNHIOLPYEITAI BEPHOKPO-
oo peyoAOTEPN QTS QUTH OTNV ETMIPAVEIR TOL NAloL;

23. O ap@IBANoTPOEISHS XITOVOS Yia TOV 0POOAUGS eival GTi:
a) To SIGPPOYHT YIO TI POTOYPAPIKT HNXOVH.
B) To QIAp YIa TN QWTOYPAPIKI| HNXOVH.
Y) To KAEIOTPO YO TH PWTOYPOPIKA HNXOVH.
YNHEIDOTE TO OWOTO.

24. Ta kwvio givar LTTEVBLVA VIO VO SIGKPIVOUHIE:

o) 0TO OKOTGOI

B) Ta oxpoTa

Y) TO XPWOHOTO.

Ta papdia eival vTTELOLVA IO VO BIGKPIVOULE:
) 0TO OKOTAGOI

B) Ta oxrpoTa

Y) TOU XPWOHOTO.

YNHEIVOTE TO OWOTO.

25. XU0XETIOTE TIG AKOAOUVOEG AVWHOAIES TNG OPOONG HE TN OWOTH TTEPIYPO-
1 TOULG.
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. Agv SIOKPIVEIG KOVTIVG QVTIKEIMEVAL.
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6. Aev Siokpivel HOKPIVG OVTIKEIHEVO.

€. Ag SIOKPIVEIG TO XPOHOTA.
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26. Evog peoBowtrag BAETEer var Siafdoel xwpls yvohig og améoTaon 80 cm.
Ti 100 Tpétrel va £xouv ol SiopBwTIKOi pakoi Tov Ba BdAer oTar YuoAI&
ToL WOoTe var BAETTel var Siaélel oe améoTaon 25 cm. (Yédei€n: vroBé-
oTE OTI 01 H10POWTIKOI PAKOT ATTEXOLY OTTG TA HATICN TOL 2 CM).

27."EXETE HIO PWTOYPOPIKA HNXOVH TNG OTTOI0r O (POKOS €XEl EOTIOKN OTTO-
oTaon 55 mm. Kabwg €va avTikeiuevo ANoIGEel ord TTOAD PHOKPIG PEXP!
25 cm pIrpooT& aTré TO PAKO, TG00 TIPETTEI O POKOS VO HETOKIVNOEN WOTE
TO €i6WAO TOL AVTIKEIPEVOL va e0TIACEI oLVEXWS OTO PIAY; O PaKSs B
TTANOIGOEl I} B0 ATTOPOKPLVOET OTTS TO PIAY;

28. Evag poToypdipog mANciGlel To "0€pa” Tou Kai "eoTiGlel". O pakog Tng
pNXavAs TANOIGEl i} GTTOPOKPUVETOI GTTG TO QIAY;

29. Avo @idol, évag POWTTaG Kol £vag TpeoBomTag, PAETOUV TOl AVTIKEpE-
VOl PE T YUOAIG TOU OTTWG KGO GANOG GVOPWTTOG HE KAVOVIKA HATIO. Av
0 mPeoPOWTAG KaTG AGB0G popéosl T YUOAIG TOU HOWTIG PiAoL Tou,
dlammoTdvel 0TI PAETEI KABAPA POVO AVTIKEIHEVA OTO GTTEIPO (TTOAD poi-
KPIVG). X€ TTolx EAGYIOTH OTTO0TACT 0 HOWTTAg Ba propel va diaféoel av
PopEael KATG AGBoG Ta YVOAIG Tov TTPeaBOWTTQ;

30. O1 6iokor Tov nAiov kal TG ogArjvng 6Tav BpiokovTtal oTov opilovTa @ai-
vovTal peyeBuopévol oe oxéon pe TIG SIaoTAOEIG Toug GTaV PpiokovTal
PNA&G oTov ovpavd. Mg pTropel va amoderyBel TeIpapaTIKG pe Tn Bor-
Be1a evOG pakoL OTI N peYEBLVON QLTH EIVAI PAIVOHEVIKH.

31.Tiati évag KoAvpPnTAS BAETTEN HEVO 0oOPr] TTEPIYPAPHATO TWV AVTIKEIPE-
VWV OV AVOIYEl TO HATIX TOU HEOQ OTO VEPD, EVM TA PAETTEI EVKPIVAIG GTAV

popael pEOoKa;
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32.TpooTmaddVTOG KATT010G va {eyeAdoel TOUG PIAOLG TOU PWTOYPGPIOE
£va Y&6apo aipol ponyoUpeva KGALPE TO PAKS TNG HNXOVIS TOU P’ Eva
YUOAT pe 0TEVEG Aovpideg WaTe 0 Yaudapog va aiveTon oav C€Rpa. Ti vopi-
CeTe 6TI HTAV TO ATTOTEAEOPO OTN PWTOYPAPITK;

33.’Evag poONnTHS ETTNPECOPEVOS OO £PYOl ETTIOTNHOVIKAG PAVTOCIOG I0XL-
piCeTan 6TI givan SUVOTOV VO YiVEl KATTOI0G TEAEIWG AGPATOG KAl v eEQKO-
AovBei va Siatnpei 6Aeg Tou TIG IKAVOTNTES. KG&TT010G GAAOG GG ETTIHEVEI
OTI eivan TEAeiwG adpaTOg AvOPWTTOG eival adUvaTo va SIOETEN TNV IKAVO-
TNTQ TNG 6paons. E§nyeioTe olog amméd Toug dvo €xel dikio.
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10.1 AIAZKEAAZMOZ TOY ®NTOX

‘OMol pog €xoupe Bavp&oel KATTOTE TO PEYOAEIO TOU OLPAVIOL TGEOL Kal TN
yonTeiot TOU AQUTTUPIOHATOG £vEG diapavTiol. ‘Exoupe TTapatnprioel akopn
OTI £va OTTO TO EAXTTOPOATA TOV POAKWV EVal N AEYOHEVN XPWHOTIKI EKTPO-
. Na A auTG Tar BOVPAOTE OAAG Kal TTAPAEeVa, PEPIKEG POPES, POIVO-
peva "euBlveTal" To yeyovos 6T 0 deikTng SIGBAaONG Twv diapavidv LAIK®Y
e€apTaTAl TG TN CLXVOTNTA (XPWHA) TOL SIEPYOHEVOL PWTOG.

H e§apTnon Tou deiktn SIGOACONG TwWV LAIKWY A6 Trj CUXVOTNTA TOL
PwTOG ovopGleTal Siaokedaopds. To vepd, To YUOAD, To TAEEIYKAQG, O YO
Aadiag TpokaAovy dl1aokeSaopd oTo Qwg, dNAadr To avoAbouv oe amAoyv-
oTEPA XPWOHOTO. ‘OTTWG €XOVHE TIEI, TO PWG EVAI NAEKTPOHAYVNTIKS KOHO.
JuveT@s, Ba 10xVel Kol yI' auTé n yvwoTr] oxéon: v = A f. EEGAAov efrape
o011 0 deikTng SiGOAaONG £vEg LAIKOU ekpp&lel TO TAIKO TNG TaXOTNTOG TOU
(PWTOG OTO KEVO € TTPOG TNV TaXVTNTG TOL OTO LAIKG.

c Af A
1.520
v
§1.51o \\
3 AN
¥ 1500
E AW
4 1.490 e

400 500 600 700
Mrkog kUpatog A(nm)

Eikéva 10.1
(&) MeTaBoArj Tou Seiktn S1GOAaONG pe TO Urikog KUHATOG yIQ TO TTAACTIKG TTOU XPNOi-
HOTIOIETO OTNV KATAOKELH PAKWV. () AvéAvon Tov AeukoU PWTOG.

10.2 ANAAYZH TOY ©OOTOX

H oxéon (10.1) rapioTévetan ypa@ikd otny eikéva (10.1a). ‘OTav piAfqoape
yia T S166Aaon (BA. mapayp. 9.1), eidape 0TI N ywvia SIGOAaoNS piag Qw-
TEIVAG OKTIVAG, 6TAV QUTH TTEPVA amré £va péoo oe GANo, e€apTaTal amé To

belkn HIGBAdONG TwV pEowv. IdiaiTepa, av To Eva oo ivar o aépag (n, ,=1)
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Ba e&apTdTar pévo amé To deiktn SiGOAaoNg Tov GAAoL péoou kal Ba avEd-
vel 600 peYoAUTEPOG eivan avTds. EEGAAov atrd Tn oxéon (10.1) TPOKOTITE
0TI 600 PIKPOTEPO PAKOG KOHATOG €XEI EVO NAEKTPOHAYVNTIKG KOPO, TOOO e-
YoAUTEpOG Ba givar o Selktng SidBAaong, o otoiog Ba eppavilel yI' avT6 TO
NAEKTPOHOYVNTIKG KOO €va O10pavEG LAIKG. AUTO €XEI WG ATTOTEAEOHA HICK
6éopn Aevkol PWTEG, N OTTOIX ATTOTEAEITAI OTTO NAEKTPOPOYVNTIKE KOHOTO
pE SIGPOPETIKEG GUXVATNTEG Ol OTTOIEG AVTIOTOIXOUV OTG SIGPOPA XPOHUATO
IOV TTEPIEXEL, OTAV TTEPAOEI TN SIGXWPIOTIKN ETMIPAVEIR SVO HIAPOPETIKWV di-
aAPAVAV PECWV (A€Pa - YOOAT I} a€pa - veps) VO AvOADETAI 0T XPOHOTA TTOU
TN ouvB€Touy (eik. 10.1B). AuTé ovpPaivel, YIaTi TO KAOE XPOHA LPIOTATAI
SIOPOPETIKI EKTPOTTH KOI HEGAIOTX TOOO HEYOAUTEPN 600 PEYOAUTEPN Eivai N
oLXVETNTG TOL N oTTola ALEGVEI ATTG TO KOKKIVO TTPOG TO IDOES.

O Nevtwvag ékave To 010 TP&Y-
PO PE OUT& TTOL KAVATE €O0EIG OTNV
Trponyolpevn dpaoTnpIdTNTA XPNOoi-
poTtrolvTag éva Trpiopa (eik. 10.2),
Kol €ide TNV avéAvon Tou Agukov
PWTOG OTA PACIKE TOL XPOHOTA TO
oTroix €ivai: KOKKIVO, TTOPTOKOAT, Ki-
TpIvo, TTPAOIVO, PTTAE, OKOUPO HTTAE

Kol 1ADOEG.
To 610 Ba TaPATNPOVOOTE KOl Eixdva 10.2
oeig 6x1 HOvo 0TO NAIGKS WS OAAG AvdAvon Tou nAiakoS pwTds

Kol av, ovTi Tou NAIGKOG QWTES, pe ) forjbeia mpiopdTwy.

XPNOIPOTIOI000ATE HIG 10XLUPN O€opn

PWTOG HIOG AGUTTOS TTUPGKTWONS. T - s
Oa OXNUOTICOTOV TOTE IO XPWHOTI-  ELco - 10.3

oTH Teploxf Tov Ba €polade pe TNV AvG@Auon Tov PUWTOG TTOU TTPOEPXETA
eIkéva (10.3). QTG TTUPAKTWEVO OTEPES TUUAL.

APAXTHPIOTHTA 10.1 AVOGAGOTE TO WG OTA XPOHATH TOV.

MépTe €va GAOLPIVEVIO TOWPEKI, OTEPEDOTE OTN BAON KAI OTO TOIXDOUO-
Ta Eva KAOPEPTAKI, OTTWG PaiveTal OTNV €IKOVA (10.4), KOl YEPIOTE TO pE
vepo. Mia nAidhovoTn pépa mou 0 HAIog Bar pTraivel 0To SwPGTIG oag (1)
otnv T&EN) TOTOBETAOTE TO €TOI, MOTE Ol OKTIVEG TOL HAIOL VO TTEPTOLY
TAGYIO TTGV® OTO KOOPEPTAKI. Me KATTOION TIPOOTTGOEI B KATOPEPETE
Vo OXNPaTIoTEl 0TO TAPGVI j OTOV TOIXO TNG afBovCaG HIX KOAR EIKOVQ
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TOU @QGOPOTOG TOU NAIGKOU
PwTOS. Mpooé€Te WoTE 01 ava-
KAWPEVEG OTTO TO KOOPEPTAEKI
OKTIVEG VO pnV TTEQTOLV GTHV

ETMIPAVEINN TOU VEPOU HE Yw- A
via  peyoAOTEPN TNG  OPIKHAS
(609=49°). Ti TrepIpéveTE VO OLY-
Bei oTnV TEPITTWON TTOL LTTEP-

Beite avTh TN YoOViDK;
Eixéva 10.4
Eva uIKpO KaBpepTdki Bubiouévo og bo-
XElo pe vepo umopel va Aerrovpyroer wg

éva arAd adotnua avaAvong Tou NAIaKoU
PWTOG.

ATI6 6Aa TO TTPONYOUHEVA CUPTTEPAIVOLHE OTI, OTOV HEOHN AeLKOD PWTOS
TIpogPYOpEV atré ToV AAIO 1] GAAO TTUPAKTWHEVO OTEPES TWHA SIEPXETON ATTO
Tpiopa 1] atré &AAo diapavég péoo, avoAleTan o ouvexr| diadoxn XpwpPGTWY
a6 TO KOKKIVO HEXPI TO I0OEG, KOI AUTG OVOPGLETOI BUVEXES (PACHA.

>Tn ouvéxela, o NeOTWVOG EKOVE TO TTEIPOPO TTOV TTEPIYPAPETOI OTNV El-
KO6va (10.5). ATTOHOvwOoE TNV OKTiVa evOg XPWHATOS OTTé QUTG OTOL OTrol
eixe avaAuBei Tponyovpévws pior déopn Aevkol QwTES Kal Tnv 0drynoe og
6e0TePO Tpiopa. AlTIOTWOE OTI piar GKTIVO (pTOG €VOG OTTAOD XPWHATOS
bev avoAVeTan TePIOadTEPO.

To @wg auTo oL dev AVOAVETOI TTEPICOGTEPO He T Por|Beia evEg TTpiopa-
TOG OVOPGLOUHE HOVOXPWHATIKG 1] OTTAG XPWOHC.

Edv amoovvbéoeig vy EAAdda,

aro téAog Oa Seig va dov amousvovy uia edid,
éva auméh xas éva xapdp.

ITov onuatver ue dAda téoa tny Eavapridyveis...

00. EAvrng (O uixods vavrilog)

To pwg Tov AoV (AeUKS) PWG, KABWS KOl TO PWS TTOL TIPOEPYETOAI AT TTU-
PAKTWHEVN TTNYT, ATTOTEAEITAI AT G CUVEXT] AKOAOUBITr TETOIWY HOVOXPW-
HOTIK®V OKTIVOBOAIGV.
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Aldppaypa

Pwg uE Avotyua

MdaAL mpdowvo pwg

Eikéva 10.5
To pwg KaBevog amo Ta XPWHOTA TOU
QAaouaTog Gev QvaAUETAI TTEPICOCTEPO

Neukd
Pwg

Adppaypa A

Neukd

Eikova 10.6
Otav T xpWHATA OTA OTTOIOr AVOAUETA
TO AEUKG QWG ETAVAOLVTEDOUV, TTPOKU-

TITEl KOl TTAAI AEUKG PG,

O NebTwvag pe To TEPAPO TTOL TTEPIYPAPETAI OTNV €IKOVa (10.6) €deie
0TI, QV TO PWG TTOV TPOKVTITEI HETG TNV AVAALOTN TOL ALUKOU PWTOG ATIé
£val TIPIoPO TO GUYKEVTPWOOLE pe TN Porifeia evag pakol oe pia KNAida, o
TPOKOYPEl TTAAI AEUKS PwS. ATI6 AUTO CUHTTEPAIVOUPE OTI TO AeUKS pwg I
POVO QVOADETOI OTO XPWHPATA TOU PAOPATOG OAAG PTTOPET VO aVXOUVTEDET

o1 GUTA.

Eikéva 10.7

XUvBeTar xpwuaTa oxnuatiCovrai
Qo T o6vOeon CAwv Twv GAAWV
XPWHATWY TOU QAOUATOG TTAnV
£VOG.

Av TO Treipapa NG eik6vag (10.6) To ekTeAéoovpe €TO1, WOTE pe T Bor-
Beia S10PPAYHATOG VO UTTOPOVHE VO OTTOKOTITOUHE HEPOG TOU (PACHATOS,

T.X. TO KOKkKIvo (10.7) Ba TTapaTnprioovpe
6T n KNAido 0TV 006vn dev eivar TTAov Agu-
Kkl aAAG& Tp&oivn. To MPE&EOIvo auTE XPWHO
TTOL TTPOEKLPE QT TNV AVAOUVOEDN TwV
LTTOAOITIWV XPWHATWY TOL PEOPATOS TTANV
TOU KOKKIVOU Sgv gival ammAd (Baoikd) xpwpo
OAAG OOVOETO. AV 0TI OUVEXEIX OIPIOOVHE
va TTEoEl 0TV KNAIDO KOl TO KOKKIVO XPWOHO,
TTOU TTPONYOUHEVWG EIYOPE OTTOKOWEl, B
TTPOKUYEl TTGAI AeUKO.

Ta xpwpaTo TPAECIVO KO KOKKIVO TTOU OU-
VTIOEpevVa pag 6ivouv AeUKS Ta Aépe GUPTIAN-
PWHATIKA. XUPTIANPWHATIKE XPOHXTO €iva
ETTIONG TO KITPIVO KOI TO PTTAE.

Tnv avaovleon Tou Aevkob PWTOS ATTO

Eikéva 10.8

Aiokog Tov NeOtwva. Me 1
Ypriyopn TepIoTpOQIj TOU O1)-
pariCetar n evromworn ot eivai
AEUKOG.
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Ta BAOIKE XPOHOATA TOL PAOHATOG HTTOPOUHE V& TNV ETITOXOVHE KOI PE TN
Borifeiax Tou iokov Tou NebTwVA (10.8). AV TTEPICTPEPOULE TO HIOKO APKETH
ypriyopo Hog SiveTal ) evTOTTon 6Ti eivan AeUKGG. XTNV TEPIMTTWON AUTH, N
HEIEN TV XpWPATWVY KOl 1] eVTOTIWOTN TOL AEUKOU PWTOS YIVETAI OTOV EYKE-
POAG HOG 0g GLVOLOOUG PE TO PAIVOPEVO TNG SIGPKEING TNG OTITIKIAG EVTOTIW-
ONG TTOV OVOUAOOHE HETEIKAGHA.

“Evot TTOAD eVTUTTWOIOKG OTTOTEAETHO TOL OLVOVAOHOU TNG OAIKAG OVAKAGONG
KOl TNG avaAUONG TOL PWTOG £ival VA ATTG TA TTO BERUATIKG PAIVOPEVD TNG
uvong, To ouPAavio T6Eo.

MoAAég opég, 6Tav ocvpfaiver vor LTIGPXEN HAIOG Kal TALTOXPOVa Ppo-
XOTmTwor, Ba €xeTe del va oxnpaTideTal 0TOV oVPAVS TO OLPAEVIO TEED (EIK.
10.90). Ta var TTApATNPAOETE TO OLPGVIO TOEO, TTPETTEI TO PWSG TOL HAIOL
VO EPXETOI OTTO THOW KOl £0€EIG VO KOITATE TTPOG TO gVUVVEQPO TNG Ppoxiis. To
PwS, KATG TNV €i0066 Tov 0T oTaYSVa SIGOAGTON KOI LPIoTATAI AV&GALON
OTQ £QTG PACIKG XPOHATE TOL. XTr CUVEXEIX, Ol OTTAEG OKTIVOBOAlEG LI-
oTovTal OAIKH avakAaon Kai d1IGBAaon, Byaivouy atré Tn oTaYOVA KOl KOITED-
Bovovtal oTa paTIa pog (eik. 10.10). H diebBuvon amré Tov fAI0 0g 00 Kot N
S1e6BLVVaN ATI6 COG TTPOG TO OUVVEWPO TIPETTEI VO OXNHOTICE! Ywvia 42°.

HAaké pwg

A0°\‘
I3
HNaké ewg

\ HAlaké pwg
R \‘f
W o
@‘éo
& lwdeq Stayéva
\pro“c’ vepou

Eikéva 10.9 Eikéva 10.10
ZXNHOTIONGG TOL oUPAVIOL TOEoU. lMopeia TOL PWTOG OTn OTAYOVA

TToAAég opég, 6Tav n avrtioToixn ywvia eivar  TOL VEPOU YIO TO OXNUOTIOUO TOU
51°, oxnuariletan ko debTepo (Geutepedov)  oupdviou T6Eou

Q0BEVEOTEPO OVPAVIO TGO, UE AVEOTPOULEVN

T OEIPQ TWV XPUWHATWV.
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APAZTHPIOTHTA 10.2 TexvnTo ovpdvio T6€0.

Me éva AGoTi¥0o TOU TTOTIOHOTOG PEKAOTE PTTPOOTG 0OG, GTav 0 HAIoG PBpi-
OKETOI 0TNV KATGAANAN B€0n, Kai TIpooTTaBioTE var OeiTe TO oLPGVIO TEEOD
mov Ba oxnpaTioTel. To TARPEG ovpavio TOEO, ival TIEPIPEPEI KOKAOL
pTTOpEl va TO O€1 KavelG, 6Tav BpioKeTal 0€ éva aePOTTAGVO. ZuVHOWS, BAE-
TTOUHE TO PEPOG TNG TTEPIPEPEIAG TIOL PpioKeTAl TTEVW A6 TOV OpIfovTal
Kol yI” auTG dev pmopolpe va 6o0pe ovpdvio T6Eo, 6Tav 0 HAIOG aTTEXE
TEPICOGTEPO QTG 42° aTrd TOV 0piovTa.

EkTOG a1mé TO ouVEXES (PACHO EKTTOPTIHG £VOG TTUPOKTWHEVOL OTEPEOD (EIK.
10.30) 1oL €idape GTI TTPOKOTITEI TG TNV AVGALCT TOL ALUKOD (PWTAG, £XOU-
HE PAOUOTO TTOL TTPOKVTITOLY TG TNV AVGALAT TOU PWTOG TTOV EKTTEUTTOLV
ol Avyvieg diI&popwv agpimv Ta oTroiar SIEYeipovTal 08 EKTTOPTTH) AGyw LPNARS
Téons. TéToleg Avxvieg eivan: aTpadv vaTtpiov (Na), atpdv vdpapydpou (Hg),
KaBwg kal Avxvieg GAMwv agpiwv .. opoysvou (H), o§uydvou (O,), nAiov
(He). Ta @&opaTa TOU TIPOKOTITOLY A6 TNV VEALGOT] TOU PWTES TTOL EKTTE-
PTTOUV QUTG Ta OEPIC KOl OI aTHOl aivovTal oTnv elkéva (10.11) Kail, 6TTwg
TTOPOTNPOUHE, OTTOTEAOUVTOI ATIé PEPIKEG POVO OLXVOTNTES (] pAKN KOHO-
TOG) OV AITTEIKOVICOVTOI OTO POKG GOV AETITEG (PWTEIVEG YPOPHES Ol OTTOlEG
ovopGdovTal (PACHATIKES YPAHPES. 17 auTé ovop&lovTal YPOHHIKG @AoHa-
T EKTTOPTIG.

Eikéva 10.11

(@) @AoUA EKTTOUTTIIG ATOUIKOU LOPOYGVOL  (y) DACUA EKTTOUTITIG ATUWV VATPIOU
(B) ®éoua ekmoutG atuwv véPAPYUpoL  (6) HAIOKS YPOUUIKO PAOUQ ATTopPOpNoNG
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ATIé Ta TTponyoUpeva KATOAGPBaIVOUHE OTI TO PAOHATA EKTTOUTIAG PTTOPET
va eival ouvexn 1 YPOHHIK& av@Aoya He TO av TTPOEpXovTal aré SiGmupa
OTEPEG 1] AEPIOL.

10.6 ®AIMATOZKOIMIO — DAZMATA ANOPPO®HIHL
(TPAMMIKA - LYNEXH)

“Exeig Ta, mivéda, EXEIS Ta YODUATA,
Ewyodgioe Tov Tlapddeioo xar pmeg péoa.

Nix. Katavrdxng

Mo va TopaTtnproouVHE TO QAOPO HIOG OVOIOS, XPNOIHOTIOIOUHE EI0IKG Op-
yovar Tov Ta Aége paopaTookoTo (€1k. 10.120). ‘Eva (pOOPATOOKSTTIO OiTTo-
TeAelTaI AT TPio KUPIX HEPN: &) TOV KATELOLVTHPQ, B) TO TTPIOPA KAl Y) TN
diomTpa (eik. 10.12P).

Kateubuvtmpag Mplopa

Sxioum Adrrpa

Kateubuvtripag

/ 1o,
Zxoun P,

(o) ®
Eikéva 10.12
(@) OXNUATIKI] QVATTAPAEOTAON TG CUOKEVIG EVOG POOUATOOKOTIIOU KOl TNG XPX1]G Ael-
TOUPYIOG EVOG paouaTookotriov (B).

O KkaTevLBLVTAPOAG ATTOTEAEITAI ATTé éva OWARVA £POdIGOPEVO pe SUO
(paKOUG Kal I OXIOHA TNG OToiaG To TAGTOS pTropolpe va puBpioupe. To
Tpiopa BPiOKETOI TOTTOOETNHEVO TIEVW O YWVIOHETPIKT TPATTE(X AKAGVNTO
ouLvdedepévn pe Tov kaTevBLVTHPA. Nopw aTré TNV Tpaela oTpéPeTai 1 O16-
TITPA IOV GTTOTEAEITAI ATTG €va CWAVA PE TTPOTOPOGAIO GUOTHHO £QPOBIO-
OpEVO PHE OTAUPOVNHA.

AV QVGPECT O€ HIO PWTEIVH TIMYT| TTOU EKTTEUTTEI AEUKS Ppwg AGyw TTUPG-
KTWONG KOl OTOV KATEVOLVTHPO EVOG (PACHATOOKOTIIOL TTapEPPGAoLHE Evar
Slapavég €yxpwpo LAIKS, oTeped 1] LYPO (eik. 10.13a), B dIXTIOTWOCTOLHE
OTI ATT6 TO OUVEXEG PAOPA EKTTOUTIAG TNG TINYS AEIMTTOLV HEPIKESG TTEPIOXES
IOV EPPAVICOVTOI TOPO OKOTEIVEG. AUTO OPEMETAI OTO OTI TX PWTOVIX, TTOV
€XOUV OUXVOTNTEG Ol OTTOIEG AVTIOTOIXOUV OTO XPWHATA TWV TTEPIOXWV TTOL
epaviCovTal OKOTEIVEG, ATTOPPOPABNKAV ATTé TA HOPIG TOL LAIKOD.
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daoparookoro

Eixéva 10.13
Aiaradn yia Tnv moparrpnorn Tov paouaToS atroppopnong (o) eveg vypol (B) aTuwy
varpiov.

Ta pEOPOTA GUTG TX OVOHGLOVHE GUVEXH PACHATA ATTOPPOPNONS. Av
TO LAIKG €ivat Tr.X. KOKKIVI YOGAIVI TIAGKA 1] SIGALpO XAwpoUAANG (Trpdiaivo),
Ta AvTioToIXa QAopaTa Ba eival, 6TTwg gaivovtal oTnv eikéva (10.14a,B),
avtioTorya. ‘EoTm Tdpa 611 eTAED TNG iB10G TNyRS AeUKOU (PWTOS KAl TOU
KOTELOLVTAPA TOU PACHATOTKOTIIOL £XEI TTAPEPPANOET xpwpo diapavég do-
X€fo 0TO 0TT0i0 LTIGPYXEI OE ALENPEVN CUYKEVTPWOT) K&TTOI0 GEPIO (€1K. 10.133)
m.X. He, H,, O,, atpoi Hg, aTtpol Na k.T.A.

(o)
B)

)

Eikéva 10.14

daoua amoppdpnong:

(o) KOKKIVNG YUGAIVNG TTAGKOG

(B) S1aAdparog xAwpopuAing

(y) atudv varpiov

(6) TO PAOUA EKTTOUTING TWV ATHWV VATPIOUL

Eixéva 10.15
HAiok6 paopa. Or OKOTEIVEG YPAUUES OQEAOVTAI OTNV ATTOPPOPNOI TOU PWTOG ATTO
TQ OTOIXEIQ TNG XPWHOOPAIPOG.

I m!
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To dopa Tov Ba TTOPATNPHOOVPE TOTE Ba Eival OLVEXEG, POVO TTOL Ba
EHPaVICOVTOI AETITEG OKOTEIVEG YPOHHEG OTN BE0N OKPIPWS TWV PWTEIVAOV
YPOHHWV TTOL UTTEPXOLV OTO AVTIGTOIXO YPOHHIKG (PAOPO EKTTOUTTAS TOL OE-
piou (10.14y). AuToU Tou £i60VG TA PEOPATA OVOPGLOVTTI YPOHHIKG (paopa-
TA ATTOPPOPNONS. TETOIO EivVal TO PAOPX TTOV TTAIPVOULHE OTTO THV av&Avon
Tou NAIoKoU PwTOS (ei1k. 10.15). O1 ypoappég amoppdgpnang opeilovTal oTn
S1éAevon Tou NAIBKOU PWTOG A6 TN XPWHOTPAIPA TOU NAIOL, TTOL TTEPIEXE
HeYGAO TTARB0G LAIKWV O GEPIO KATAOTOOT], KOI OTT6 TNV ATHOG@AIPA TNS
Ins.

MNaparqpnon: AMo eivail To XpoPa TToL TTapovoIder £va LAIKG AGyw ava-
KAOIOTG TOU (pWTOG OTNV ETTIPAVEIR KOl GANO, GTAV TO PwG TTEPVAEl HEOX AT
auTh. M.x. eivan YvwoTé og 6Aoug 0TI 0 XPUOGS EPPAVICEl KITPIVO XPWHO. Av
Opws oxnpaTicovpe €éva TTOAD AeTrTé UANO XpuUoOU KAl TO KOITGLOUHE PTTPO-
OTG& a6 £vTovo AeUKS Pws, Ba To Solpe TTpdaIvo.

To yaAddio xpwpa Tov Ovpavoy.

Bcé pov tr umie Eodeviels
yia va un e BAémovue.

00. EAvrne (M. Nepéin)

‘Evar GAAO eVTUTTWOIOKG POIVOHEVO EIVal TO YOAGSIO XPOHO TTOU (POIVETOI
Vol €XEI 0 OLPAVOS, EVK 0 BEPOAG, OTTWG EEPOVHE, EiVa TEAEIWG GXPWHOS KO
diapavig.

AUTG6 prropel va €nynBel pe Tn BoriBeia TG Siaxvong (] okédaong), dn-
Aadr) TNG akavovioTng SIoTTOPAS TOL PWTOS O dDIAPOPES KATELOUVOEIS,
OTaV QUTO JIEPXETAI OTTO HECO PE AIWPOUHEV OCWHATIOIG dlaoTAoEWY
OULYKPICIHWY TTPOG TO PAKOG KOPATOG Tou. Mo Tn SiGyuon mmou opeideTai
0€ HIKP& aIWPOUPEVO CWHATIOIO 10X0El 0 AKGAOLBOG VEHOG YVWOTAOG KOl
G vOpog Tou Rayleigh (P€iAel): "®wg peydAov prikovg KUPATOG Siay€e-
Tl TOAG AIy0TEPO A6 PWS HIKPOU HHKOUG KUHPATOG". ZUHTTEPAIVOUE
OLVETTWG 6Tl TO NAIOKG PwS, KABWS SiooxiCel TNV aTuéa@aipa, diayéeTa
a6 TO HOPIO TOL ATHOTPAIPIKOV AEPT, N TTOGOTNTO GPWS TNG dIXXEOpE-
VNS KLAVIS Kol 10060VG akTIVOBoAiag gival TTOAD peyoADTEPN OTd OTI TNG
€PUBPAS KOl KITPIVNG, PE OTTOTEAEOPO VO ETTIKPOATE OTNV ATUGOPAIPO TO
YoAGdio Xpwdpa. Me Tov 810 TpTo €€NYEiTAl KOl TO KOKKIVO XPOHX TTOU
LTTAPXEI OTOV OPICOVTA KOTG TNV OVATOAI KAl IBIXITEPA KATG TN dUoN TOL
HAiov (eik. 10.16).

‘Otav o "HAiog BpiokeTal YnAd oTov oupave, n KLGVH CLUVIOTOOX TOU
NAIGKOU PTG OKESALETAI TTOAD TTEPITOOTEPO ATTO TAX GAAX XPWOHPATC, HE
ATTOTEAEOPO TO SIGXUTO PWSG TOL OLUPAVOD TTOL PTAVEI OTA PATIX HOG VO
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TEPIEXEI OE PEYOAVTEPO TTOCOOTO TO YOAGLI0 Xpwpa. ‘OTav Spws o ‘HAiog
BpiokeTar oTov opiovTa KAT& TNV QvaToAr ] T 600N Tov, TOTE 01 NAIOKES
QKTIVEG TTOU POAVOLV ATTELOEING OTA PATIX HOG £XOULV XAOEl OE HEYGAO
TTO000TO TNV KUOVH TOUG OLVIOTWOX, OTTOTE ETTIKPATEI TO KOKKIVO XPWHX
oL oKeGGLeTan AryETEPO AT GAG Tar GAAC.

Kuavég

Neukéq Epubpéq

(o) B)
Eikéva 10.16
(o) XTOV TTAPATNPNTI] PTAVOLV O KUAVEG AKTIVEG ATTO OKESOION
(B) ZTov TTApPATNENT] PTAVOULV OI KOKKIVEG OKTIVEG TTOU HEVOLV UETA TN OKESAON TWV
KuavAv aKTivawv

Ta @&OopOTO EKTTOPTIAG KO OTTOpPO@nong Twv SIG@opwy OLCI®MY OTTOTE-
AoUv yIax TN PUOIKA K&TI AVGAOYO PE GUTO TTOU ONHAIvVOLY TO "SAKTUAIKG
ATTOTUTTOPOTA" YIX TNV OIOTUVOIO. MEAETWOVTAG Ta PAOPATA ATTOPPOPN-
ong S1GpopmwV LAIKWDV HTTOPOUHE VO OVIXVEDOOUHE KOI TOX ATTEIPOEAGYIOTO
fxvn K&Tolwv oToIxelwv 0" auTEG. ATIO TO YPOPHIKG QAOHO amroppopnons
oL Aapfévovpe atmd Tov HAI0 paBaivouHE T OVOTOOT TNG ATHEOPAIPOS
Tou "HAlou (xpwpbopaipag) oAAG kal TNG OIKAG PG AVATEPNG ATHOOPAIPOS.
To 1810 10¥0el kau yIa TN Yvadon Tng o00TOONS TNG ATHGOPAIPAG TwV GAAWY
TAQVNTAOV TOU NAIGKOU HOG GUOTHHATOS. AVOAUOVTOG TO MG TWV HOKPIVAV
GOTPWV KO TWV OKOWN 0 HOKPIVOV YOAGEIDY, pdBape 6T GAog 0 yvwoTog
KOOHOG €ivan PTIOYHEVOG OTTd Tt 01 LAIKG, T YVWOTG OTOIXEIX TOUL TreEPI-
odikoU Trivaka. ETeidi n 6€on Twv YpOHH®V 0T PAOPATA EKTTOUTIAG Kal
atroppoPnong emnpedletal amd TNV ToXOTNTA TNS TINYAS TTOL T EKTTEPTTEL,
HTTOPOUHE HEAETOVTOG TO VO HGOOUPE TNV TaXOTNTA TWV OUPGVIWV OWHA-
Twv. TEAOG, TO TTAGTOG KOl 1 HOPPI] TWV POCHATIKWOV YPXUHP®DV ETTNPERLOVTOI
atré TNV OTrapén 1I0XUPWV NAEKTPIK®V KAl HOYVNTIKOV TTEdIWV, ATTOKOGAVTITO-
VTGS HOG £TOI TIG (PUOIKEG OLUVONKEG ATTG TNV OTTOIX ETTIKPOTOVV GTNV TTEPI-
0XM] TTOU EKTTEPTTETON TO (PWG TTOL TTAPATNPOUHE €d oTn Y. TéAog, etrel-
o To pwg Ta&idevel pe TaxOTNTO ¢ = 300 000 km/s, aLT& TTOL pOBaivoLpE
aTé TO PWG TWV OLPEVIOV CWUETWY POG TIANPOPOPOVV YIO TO TI OCLVEPaIvE
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0’ auTé TPIV a1 Aiyor AeTITE, YIO TOUG KOVTIVOUG HOG TTAGVITES TIPIV OO
XINGOES 1 EKATOPPUPIO XPOVIOL, VIO TO HAKPIVE GOTPA 1] TOUG TTIO HOKPIVOUG
yohaéies.

Téoo evAoyo To Axaravonro.
00. EAvrng (A&iov Eovi)

‘Exoupe pGOel 6TI TO QWG €ival PIG HOPEI] NAEKTPOPOYVNTIKWY KUHEATWV TO
otroia eival ykGpoia. AnAadr, T600 To NAEKTPIKG TTedI0 600 Kal TO poryvn-
TIKG Tredio diatnpovvtal k&BeTa 0N HievBLvoN diddoons. ‘OTav To eTTiTredO
TOAGVTWONG £VOG EYKAPOIOL KOHOTOG TTOPOHEVEL OTABEPS, AEpE OTI TO KOO
gival YpoppIK& TroAwpévo (sik. 10.17a,B).

MoAwtg  AvaluTig

(€)

Eikéva 10.17

Karaxdpupa (o) kar opilovTia (B) YpOouuIKG TTOAWUEVO €YKGPOIO KOO, KATOKOpLPO
TTOAWEVO KOO SIEPXETOI ATTO KATAKOPUPN (Y) ox10ur] evdd 0pIGOVTIX TTOAWUEVO KU
6¢ SiEpyeTan ard v id1a karakopuen oxiour] (6). EykApoio kopa pe Tuxaia fj ouvexdg
HeTOBAAACHEVN TTOAWON TTOAWDVETAI KATOKOPUPX LETG TN GIEAEVOT] TOL ATTG KATAKO-
pupn oxiopr () kou e§aobeviCer TeAeiwg, oTo onueio Tov ouvavTd TNV opPICOVTIA OXI-
oun A (g).

KaTakopupa (YPOHHIKG) TTOAMUEVA EYKAPOIO PNXOVIKG KOHOTO S1€pYo-
vTal a1mé KoTakopugn oxiopr] (eik. 10.17y), evd opi{GvTia TTOAWHPEVO KOHO
oe SiépxeTan a1md TNV idIx kKaTaképuen oxiopr (€ik. 10.176). XTnv mepimTwon
TOU PWTOG, TTOL ATTOTEAEl, OTTWG €idapE, Eva CLUVOLAOPEVO EYKGPOIO KOPK
NAEKTPIKOU Kail HOyvnTIKOU Trediov, To eTiTedo TOAGVTWONG TOL NAEKTPIKOV
mediov, epOooV TTaPapEVEl OTABEPS, OVOPGLETI ETTITTESO (YPOUHIKDG) TTOA®-
O1|G TOL PWTOG.
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MoAwpéva NAEKTPOHOYVNTIKE KOHOTO EKTTEUTIOLV Ol KEPAIEG TWV TNAEO-
TITIKOV OTAOPAOV. OO €XETE TTAPATNPHOEI AOPOADS OTI OI KEPATEG TNG TN-
Aedpaiong oL LTIGPXOLY OTIG TAPATOEG TWV TTOAVKATOIKIOV ATTOTEAOUVTOI
atré PIKPOUG OWARVEG GAOUHIVIOU TOTTOBETNHEVOUS, TIG TIEPITTOTEPES (POPES,
oTo 810 0pIfdvTIO TiTredo. X' QUTH TNV TEPITTTWOT, CUPTTEPAIVOUHE OTI
TO NAEKTPOPOYVNTIKG KOHATO TTOU EKTTEUTIOLV Ol KEPAIEG TWV TNAEOTITIKWV
OoTABP@V gival opI{OvTIa TTOAWMEVA. AAAG KOl TO (WG TTOU EKTTEUTIOUY TX
GTOopO KOATG TNV amrodIEYEPOT] TOUG PTTOPEl V& eivan TTOAwpEVO. ETreidry dpwg
TO QUOIKS PWG TTOL eKTTEPTTEI Evar SIGTTUPO OTEPED 1] dieyeppévo aEpio Tpo-
EpXETOI OO TN OVVOEDT) TEPEOTIOL TIAOOUS ATOHIKDV PWTEIVAOV EKTTOPTTMV
pe Tuxaio eTTiTTESO TTOAWONG, TO PUOIKG PWG Sev TTAPOLOIALEI CUYKEKPIHEVO
eTriredo TéAwong.

Av Bewprjoovpe 6Tl TO PUOIKS PwG SIadIdeTA KEABETA TTPOG TO ETTITTESO
NG 0eAidag, To Gvuopa Tou NAeKTPIKOU Tou Trediov Ba eival GTTWG TNV EIK.
(10.190). To pUOIKGS Hn TTOAWHEVO PWS O PTTOPOVCOHE VO TO HETOTPEYPOUHE
0€ YPOHHIKG TTOAWPEVO TT.X. OTO KATOKOpL@oO emritredo (eik. 10.18[3), av pévo
0l KOTAKOPUPEG CLUVIOTWOEG TOU NAEKTPIKOV Trediov Tapépevay, ol de opi-
{6vTiEG pe KGTTOI0 TPOTTO e€apaviCovTav. AUTG HTTOPOUHE VO TO TTETUXOUHE
pe dlaTééelg Tou oupTrepIpEpovTal GTTWG of oXIOPES T kol A oTnVv eIKGvaL
(10.19).

Eikéva 10.18

(@) QOIS Pws. To Avuoua Tou NAe-
KTpIKOU 1rediov €xel 6Aoug Toug
Suvaroug mpooavaToAiouous.

(B) MNoAwpEévo puwg OTO KATAKGPUPO
emfrebo

(o) B)

H diagraén mouv mailer To pého tng oxiopns I otnyv eikéva (10.19) ovo-
pGdeTal MOAWTHS KO VO QUTH TTOU HETOTPETTEI TO PUOIKG PWS AT Hn
TTOAWPEVO O€ YPOPHIKG TTOAwpEVO. H SiebBuvon TTou CUPTTITITEN PE TO ETTITTE-
60 Tou NAekTPIKOV TTESIOL TO OTTOIO BIEPXETAI AVEUTIGDIOTO TG TOV TTOAWTI)
ovopdGleTal a§ovag Tov MoAwTH. H Sidtan mou maiCel To poAo Tng oXIoHAS
A otnv eikéva (10.19) ovopdleTar avaAuTHG ko dev eival TTapd n dio SiGro-
&N pe aUTAY TOL TTOAWTH OTPOPHEVN ATTADS KATG 90°, dOoTE 0 GEOVES TNG
va eival kKdBeTog oTov G€ova Tov TOAwTH (e1k. 10.19). MakidTepa wg TTO-
A®TH Ko avoADTH XPnoIpoTToloNoav Vol OPUKTS TTOU AEYETOI TOUPHOAIVNS.
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Xpepa GHWG, XpnoipotroiobvTal Tor TToAdpSIvT (Polaroid) Trou dev eivar mop&
OULVOETIKG TTAAOTIKG PUAAC TTOL avakaAD@Onkay o Tov E.H. Land 1o 1928.
‘Otav KOITGPE PEoa amré QUTE, OTTAMSG HEIDVETAI I PWTEIVOTNTA. AV GHWG
SlooTavpwaoovpe dVo TETola polaroid pe Toug GEovég Tou KABETOUG, TOTE TO
PWS TTOL TEPVE PEoO aTré aUTG eAaxioToTroIETaN (€1K. 10.20).

MoAwt|q
(a&ovag oplzévtiag)

MoAwtq
(a&ovag kataképueng)

_____ /1/4/

duoIKS PWG

Pwg

Eixéva 10.19

DuOIKG (un TTOAWUEVO) PWS TTPOOTIITITE
o’ éva ToAapPOIvT kai e§EpxeTar TOAW-
pévo mapdAAnAa mpog Tov dfova Tou
TOAWTH. XTr) OUVEXEIX TTPOOTIITITEI O’

Eikéva 10.20

Ta TOAOPGIVT XPNOIUOTTOIO0VTAI OTNY
KOTaOKELT] YOOAIOV. Avo TETOION YUOAIR
HTTOPOUUE VO TOL XPNOIUOTTOIOOVUE OV
TTOAWTI] Ko avaAUTn.

éva GAXo mmodapdivt mouv fpa wg ava-
Autrig. Ep’ doov o aéovag Touv SevTepou
eivar kGBeTog oTov Gova Tov TPWTOL
10 e€epPxOUEVO PWG aTTO TOV AVOAUTH
unéevi€era.

ATIé TnVv TTponNyoUHEVN dPAOTNPIGTNTA CUHTTEPAIVOUPE GTI, GTAV TO PUOI-
KG Pwg SIEPXETOI PETT OTTO TO TTPWTO TTOAAPSIVT £EEPXETAI TTOAWHEVO, OAAG
Kol pe peiwpévn Evraor, 016t £xel XGOEl TIG HIOEG TOU OLVIOT®OES. TO TTPWOTO
TTOAGPOIVT AsiTovpyel SNAGSH WG TOAWTHG. XTI CUVEXEID, TO TTOAWHEVO (PWS
TIPOOTITITEl 0TO H£VTEPO TTOAGPOIVT KOI AVEAOYO PE TN YWVIOH TTOU OXNHOTI-
Couv o1 &EovEg Toug, N EvTaor] Tov, HeTé T S1IEAevoTr| TOL Kal AT To SelTEPO
TTOAGPOIVT, UTTOPEl V& peivel apeT&PANTN (TTapdAAndor G€oveg) i va pTéoEl
HEXP! TIARPOLS pPNdevIopoU (k&BeToI GiEoveg). To SelTEPO TTOAXPSIVT AgITOLP-
Yei dnAad wg avaAvTng.

To PUOIKG PWS PTTOPET VO HETATPOTTEN O TTOAWHEVO KOATG TNV OVEKAGOT)
TOU O€ OTIATIVI] €MIPAVEIR (UN PETOAAIKN). YTEpXEl HGAIOTO PIG YwVia TTpo-
OTITWONG, TTOL OVOPGLETaI Ywvia TT6AwoNS i Ywvia Brewster 6B, n omroia kar-
B10T& TO AVOKADHEVO PG OANIKG TTOAWHEVO o€ S1ebBuvON TTAPGAANAN TTPOS
TNV avaKA®OOO eM@AVEIR (eIK. 10.24).
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APAXTHPIOTHTA 10.3 NMaiCovtag pe Ta Polaroid (1).

Oa vOpile Kaveig OTI Tt TTOAAPOIVT €ival KATI TO

OTIAVIO, TTOL POVO OTO ETTIOTNHOVIKG EPYOOTAPIO

ptropel va Bper kavelg. AvTiBeTa, gival e0KOAO va

QTTOKTAOETE PEPIKG (TT.X. TTAAI& YUOAIG nAiov, ol

006veg aTd YOAAOPEVON NAEKTPOVIKG Traryvidia 1

N 006vn o6 XGAXOPEVOUG UTTOAOYIOTEG TOETING).

EOkoAa propeiTe va SiamoT@oeTe 6T évar pévo

TTOAAPSIVT TO HOVO TTOU KAVEI VAl VO HEIDVEI TNV Eikéva 10.21
£vTOON TOL PWTOS TTOV TTEPTEI OTA PATIO 00G. AV

OpWSG XPNOIPOTIOINOETE SVO KOl TTEPIOTPEPETAI TO €VA WG TTPOG TO GAAO
o1yG o1y& (eik. 10.21), Ba SIATOTWOOETE GTI 1 EVTAON TOL PWTOG TTOL TTE-
PTEI OTA PATIO 0OG EAATTOVETOI Babpiaia €wg 6Tov pndevieTan TeAeiws,
o6Tav 01 GEOVEG TOUG YiVOUV KGOETOI.

APAXTHPIOTHTA 10.4 NMaiCovtag pe Ta Polaroid (2).

Av €xeTe KATAPEPEI VO BPeiTe TEPICOOTEPA ATTG U0 TTOAAPSIVT PTTOPE(-
TE VO KGVETE £V TTOAD EVTUTTWOIOKO Treipapa. ‘Omwg eidape otnv mpon-
yoUpevn SpactnpidTnTa, cLVOLGLOVTaG SVO TTOAAPOIVT pPE KGOETOLG TOUG
GEOVEG TOUG SIATTIOTWVETE GTI TO £€gPXOHEVO pwg pndeviCeTan. MpoobEoTe
TAOPA Eva TPITO TTOAAPSIVT (HE TOV GEOVG TOL VO OXNHOTICEN YOVIOr HE TOLG
GEoveg Twv 6V0 GAAWV TTOAXPSIVT) AVAHECT OTA VO TTPONYOUHEV, XWPI§
var 0AAGEETE TOV TTIPOCAVATOAIOPS TOLS. O TTAPATNPHOETE (PE EKTTANEN
@avTalopal) 6TI TO PWS EPPAVICETAI HE TO CUVOLAOHPG TWV TPIWV TTOAC-
POIVT, eV OTAV APAIPECETE TO PHEOXIO, TO PwS TGAI XGveTal. H eppnveia
auThg TNG Tap&doéng cupTrepiPopds YiveTal pe Tn Porbeia TNG €IKOVOG

Eikova 10.22.
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To @wg atmd To TTOAAPSIVT A eEEpXETAI TTOAWHEVO KOI PE TN HIOH O
TNV apxIKr €vTaor] Tou. A6 To B, Tou o G&ovdg Tou oxnuaTiCer ywvio 45°
pe auTOv Tov A e&€pxeTan TTOAWHEVO O0Tn d1E0OLVON ALTH Kal pE €vTaon
piof amré Tnv mponyolpevn. ATé To I TP, yia Tov id1o Adyo, Ba e§ENBel
TTOAWPEVO OPILOVTIX KOl HE EvTOON TTGAI HIOT|] TNG TTponyoUpevns, dnAadn
1/8 Tng apxikAs. Av dev vTIpXE TO pecaio TOAAPOIVT, N évTaon Tou e€ep-
XOpevou wTog amd 1o I Ba ATav pundév, ol Kal ol G&oveg Tou eiva
KGBETOI.

ITgoondbnoe va odnyijocsis Ty teyvixt] veAeidrnra
TN PUOLKI] TG XATAOTAO.

00. EAvrng (M. Negéhn)

‘OTTwg ava@épape KOl OTNV EI0XYWY TOU KEPAAAIOL QUTOU, O EIKOOTOG
TPWTOG AWVAG B €ival 0 AWVAG TNG "PWTOVIKAS", GTTWG O TTPONYOVHEVOS
utp&e 0 alwvag TG "NAekTpovikAg'. AnAadn, Ba eival Evag aidvag otn didp-
KEIX TOL OTTOIOV 1) TEXVOAOYIKT] TTPpG0d0G B eival Baciopévn oTnV KaTavonon
KOl EKHETGAAELOT TWV IGI0TATWY TWV "PwTOViV'.

To 1m0 avTITTPOOWTTELTIKS TTOP&deIyHa avTAG TNG £€EAIENG eivan Tar laser
(Aé1lep), 01 YVWOTEG poig OUOKEVEG pe TNV TTOAD AeTTTA Kol €évTovr S€opn pw-
TOG (OLUVIOWG KOKKIVO) TTOL PTAVEI G€ TTOAD HEYGAN OTTGoTOON.

H A€€n laser mpoépxeTar amd Tor apxiké Twv oyyAik@dv Aéewv light
amplification (by) stimulated emission (of) radiation (evioxvon @wTég pe e€ar-
VOYKOOPEVN EKTTOUTTH OKTIVOBOAITS).

To laser givar piax diGTagn mouv prropel var Tapdyel TToAD €vtovn Séopn @ow-
TOG, TNG OTTOIOG O AKTIVEG HEVOUV OXEDOV TTAPGAANAES YIa peYGAN aréoTaON,
KOI TOL OTTO{0L 1 CUXVOTNTA PPICKETAI OE HIOt TTOAD OTEVH TTEPIOYI] OUXVOTH-
TV, dnNAad eival 6TTWG Aépe HOVOXPWHATIKG KOl GUYXPOVWS EIVOI GUPHPWVO
Kol €xel kaBopiopévn TéAwaor, dnAadn 6Aa Ta KOpOTa MOV aTTaPTICOLV TN
6éopn oe KGBe eykdpoia diatopr TNG €xouvv TNV dia @éorn. H ekmeptropevn
oéopn oxnuaTiel oxedov Eva TEAEIa appOVIKG KOpO. AvTiBeTa, pia ouvnoi-
opévn pwTev) TNy, 6TTwg o0 "HAIoG, eKTTEpTTEl PG TTOUL N TTOAWOT] TOL KO 1
pdon oe dedopévo onueio ouvexwdg OAAGLOUY. ZUVETT®G, N Séoun PWTOG dev
eival T600 OUYKEVTPWHEVT, OAAG ATTOKAIVEL (OVOTYEl) OPKETE OVGAOYOH HE TNV
atméoToon (eik. 10.23).
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duokd
NALaKS Pwg

®)

P&Bdog and Auxvia phag Agopn ewtdg laser
pourivt
(@)

Eixéva 10.23
(o) Aéoun laser obyxpovou pwTos (B) To AOUHEPUWVO PULOIKG WG TOL HAIOU.

AUTO €Xel WG OTTOTEAETHO 1) €VTOOT] TOL PWTOS VO EAXTTOVETAI YPHYO-
pa 0€ OLVAPTNON HE TNV ATTOOTOON. AKGHN TO QUOIKS WS eival AGUPPW-
vo, dSnAadr Ta didpopa THAHOTA TG PTEIVAG SEOPNG, OKOUN Kol OTO 010
onpeio Tou Xwpouv, dev €xouv TNV Bia HopPr HETAED TOUG. AUTS opeideTal
OTO OTI TA SIEYEPPEVA GTOPO TOU TTUPAKTWHEVOL VIPATOS €VOG OUVNOIGUE-
VOU AGUTITAPA TTUPAKTWONG EKTTEUTTOLY TO PWS TEAEIWG aveEAPTNTA TO £V
a6 To GANO, €TO1 WOTE KAOE EKTTEPTIOHEVO PWTOVIO VO PTTOpel vor BewpnOel
KUHOTOOUPHGS pe prikog Trepitrov 30 cm kou diGpkeia 10° s. AuTof o1 KupaTo-
GUpHOI TTOL ATTAPTIOLV TO (PUOIKG PWS OTNV (BIG TTEPIOY] TOL XWDPOUL TNV
o1 XpoviKr| oTIYpr eHpaviCouv TUXAIEG DIOPOPES, evad aKPIPWDS TO avTiBeTO
10XVl YIOt TO wg Tov laser.

H &éopn laser, 6mwg EEpoupe, eivon e€aipeTikG AeTrTr]. To £€0pOg TNG KO-
BopiCeTal a1ré To PEYeBOG TOL AVOIYHOTOG OTT6 TO OTroio e§€pYOVTal TO! PW-
Tovia. H 6éopn Tou laser opapéver AeTrTr) kou de SigvpOveTon Kol HETE TV
£€066 Tng, yioTi 6Aa Tt pwTEVIA TTOL TNV aTTOPTICOLV KIVOUVTOI TTOPGAANAC
TIPOG TOV GEOVA TOU KLAIVOPOU, eVAd PwTEVIO TTOL TUXOV Bar eie dielBLVON
SIOQOPETIKT, HETG TNV AVAKAGOT TS TO KATOTITPO OVOYKGEETOI var EENDEI
até Tov KOAIvOpo. TéNog emeidr n déopn prropel va yivel e€xipeTIK& AeTITH, N
Evtaon] TG (n 100G TNG avG HOVAOO ETTIPAVEINS TNG DIATOUAS TNS) PTTOPEl Vo
Yivel réipa TTOAD peyGn.

Ta laser, A6yw Twv TTOAD eVTUTTWOIOK®Y 1ISI0TATWV TTOL epPaviCer n O€-
OHn PWTOS TNV OTroia TToPA&YoLV, £X0UV TTOANEG Kail TIOIKIAES epapHOYEG. Ol
KUPIOTEPES OTTO TIG EVTUTIWOINKES GUTEG 1016TNTES TNG H€opng Tov laser mou
EKPETOAAEVOPOOTE OTIG OIGPOPES EPOPHOYES €ivail: N HEYGAN évTaon, N He-
YOAN AeTrTéTNTO TNG S€0UNS, N e§APETIKG OTEVA TrEPIOXT] OUXVOTHTWV (OXE-
866V povoxpwpaTIKd), N HEYGAN 0TOBEPSTNTA TNG oLXVETNTOS, N SioTrpnon
NG B10G KUHATIKAG KATAOTAONS (PAoNG) 0 6An TNV €KTAOCT HIOG TUXOVOOG
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gyképoiag diatopis Tng, n diatrjpnon Tng moapaAAnAiog Tng déopng oe TTOAD
HEYGAN aréoTOON.

EPQTHXEIX - AXKHXZEIX

1. H e€éptnon Tou .........c....... S1IGOAaONG TWV LAIKWV QTG TN .o
TOU (PWTOG OVOUALETA .................. .
SUPTTANPWOTE TA KEVA.

2. “Eva SIGTTUpO 0TEPES EKTTEPTTEI (PWSG TOU OTTOIOL TO PACHA Eivai:
a) Fpappikd. B) Zuvex€s. y) Zuvexég diakomTdpevo. §) EEapTdTar amé
Beppokpaoia.
YNMEIOOTE TO OWOTO.

3. To @&opa Tou PWTOG TTOL EKTTEUTIETON OTTG AUXVIEG TTOL TTEPIEXOLV Ole-
YepHEVQ a€pla eivai:
a) Fpappikd. B) Xuvex€s. y) Xuvex€g diakomTdpevo. §) E§apTdTar amé T
Beppokpaoia.
YNHEIBOTE TO CWOTO.

4. Odopa aroppéPnong ovoPGLoUPE TO PAOUC TOU (PWTOS TTOV EKTTEUTTEI
TTUPOKTWHEVO OTEPES GWHA TO OTTOI0 BPWG EXEI TIPONYOVHEVWG:
o) AVOoKAQOTEN 0€ SIXXWPIOTIKN ETTIPEVEI SLO SIAPAVADV LAIKDV.
B) AlaBAaOBEl o€ HIoXWPIOTIKY ETTIPEVEIC VO SIAPAVAOV LAIKDV.
Y) AIEABEl OTT6 TO E0WTEPIKG £VOG LAIKOU.
YNHEIOOTE TO CWOTO.

5. To ovuvexég dopa amoppdéenong ApBAEveTal av avaHeTa OTnV TNYH
TOL AEUKOU PWTOG KOI TOV TITAPOTNPNTH TTOPEHUPANOE:
a) XT1ePeS adIAPAVEG TDHO. B) ZTeped diagpavég andpa.
Y) YYpo diagpavég odpa. 0) Aépio odpa.
2NHEIDOTE TO CWOTA.

6. TpOappIKG pAopa aTroppO@PNoNg AHPGVETON OV AVAHECOO OTNV TIYH TOU
A£LKOU PTG KOI TOU TTAPATNPNTH TTOPEUPANOET:
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10.

11.

12.

13.

a) XTEPES AOIAPAVEG ODHA. B) XTeped diagpavég odHO.
Y) Yypo diapavég oodpa 6) Aépio owpa.
YNHEIDOTE TO OWOTO.

To pdopa Tov NAIGKOD PWTOS TTOL PTAVEI OTNV ETTIPAVEIX TNS YNG Eiva:
o) ZuveXEG EKTTOHTTAG. B) Xuvexég aroppdpnons.
Y) IPOPPIKG EKTTOPTTAG. ) FpappIké amoppdenong.

ZNHEIDOTE TO OWOTO KAl SIKAIOAOYHOTE TNV €AY OGG.

Eidape 0TI T Sieyeppéva a€pI EKTTEPTTOLY (PWS TOU OTTOIOL TO PAOUO
gival YPOopHIKS. ATT6 Tnv avéAuaorn Spws Tou NAIKOU @mTES HE Eva TIpi-
OHa 1} 0TO 0LPAVIO TEEO BIXTTIOTWVOLHE BTl PWS TOL NAIOL TTAPOLOIGLE!
oxedév ouvexég paopa. Mg oupPifaleTal avTé pe To Yeyovos OTI GAx
TO OLOTATIKG TOL NAfov Adyw TNg LPNAS Beppokpaaiag BpiokovTal og
O€pIo (TTAPWSG IOVTIOPEVN) KATGOTOOT);

MoAAEg opég oTnv e€oxr| 6TaV KOITGHE Tr VOXTQ TOV £€VOOTPO OLPAVE
BAETTOLpE OTI Ta GoTpa Hev £xoLV GAt TO 1810 XPOHA. Apaye HTTOPOUHE VO
TTOUHE TTOIX EiVaN TT10 BEPPG HOVO OTTO TO XPWHX TOUG; AIKAIOAOYHOTE TNV
aTmravTnon 00G.

NEPE OTI €V ... KOPQ €ivoll YPOPHIKG TTOAWPEVO GTaV TO eTTTTESO
.................. TIOPOHEVED .o
SUPTIANPWOTE TA KEVA.

Emriredo mOAwONG €v6g NAEKTPOHOYVNTIKOU KUOPOTOG OVOPGLOUHE TO
ETTITTEDO vvvicevieiecen, TOU oot Tediov £pOOOV TTAPAPEVEI

JUPTTANPWOTE T KEVQ.

MoAwTAS eival KGBe SIGTOEN TTOU PETATPETTEN EVOX ..oovviirieieenen, pn
........................ PWG OF .....c.oooeeneeenee.... TTOADPEVO.
JUPTTANPWOTE TA KEVA.

H 61e66UVON TTOL CUPTIITITEL PE TO ...vveeiiviiii e TOU NAEKTPIKOV
..................... IOV SIEPXETA ..........c.ne.e.e. OTTO TOV TTOAWTH OVOP&LETO
..................... TOU TTOAWTH.

SUPTIANPWOTE TA KEVA.
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AvOALTAG eivar pia Sidtagn pe T forRdeia TNG OTToing SIKTTIOTWVOUHE v
éva Kopa:
a) AvoAUeTan 0g GAAG aTTAODCTEPQL.
B) Efvail povoxpwHaTIKO.
Y) Eivar roAwpévo.
6) TAToTa amré TAX TTPONYOUHEVAL.
2NHEIDOTE TO OWOTO.

Ta yvahié Polaroid pog fonBéve va BAETTOUpE KOAVTEPO OTIG XIOVIOHEVES
BouvotAayiég kal 0T BGAGCOX YIOTI:
a) Képouv Tnv utrepiaddn aktivoBoia.
B) Meidvouv To GUVOAIKS TTOGG PWTOS TTOL TEPTEI OTA PATIAL
Y) KéBouv Tnv moAmpévn ouvioTOOO TOL QWTES TTOU TTPOEPXETAI AT
QavAKAQOT OTO XI6VI I} 0TO vePG.
YNMEIVOTE TO CWOTO.

Mo va SIomoTdooVHE 6TI TO PWG TOU OUVPAVOD EIVAI TTOAWHEVO TTPETTE

vor KOIT&Loupe PEoal o6 Eval TTOAGPOIVT:

a) Tov nAiokd dioko.

B) Tov ovpavd kATakGPLEA TTPOG Ta ETTAVW aveEApTNTA a6 TN B€oN
ToL nAfov.

Y) Mpog T Abon kai og dievBLVON TTOL Vo OXNPATICEN OPOI YWVIT pe TN
d1evBvvaon Tov NAIOL WG TTPOG EPES.

6) Ze Tuyaia kaTevOULVON.

YNMEIVOTE TO CWOTO.

Moiot a6 TIg TOPAKATW 1816TNTEG deV AviiKel 0TO Pws Tov laser:
o) HOVOXPWHOTIKG, B) SiGrxuTO, Y) EVTOTTIONEVO, 6) OUHPWVO.
YNHEIDOTE TO OWOTO.

Mia ovvnBiopévn TTEPITTTWON AVTIKATOTITPIOHOU €ival GUTEG TTOL CLH-
Baivel TiIg (eaTEG pépeg OTTOTE EXOLHE TNV EVTUTIWON OTI ETTGV®W OTOV OU-
TOKIVNTEOpOHO LTTEPXOLV vePS. KaTroiog 1oxupileTar 611 pe TN Pordeia
YUOAI®V TTOAGPSIVT PTTOPET VO KATOAGPBEI oV TTIPAYHOTI LTTAPXOULY VEPS 1
TpokeITon Tepl opOoApaTaTns. E€nyeioTe av €xer dikio f 6xi.
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EIZAMQrH

Aevy yvawplLeig Tov eavtd oov
maed oto uéreo mov YvwlLels Tov x6auo.

INérav

Mpiv amré épa ToAG xpévia Eekivnoe 6" aUTH TN YOVIG TNG YNS TTOL GHHEPT
KOTOIKOUE 1) TIEPITTETEIC TNG EPUNVEIOG TOL KGOHOUL. X' QUTH TNV TTEPITTETEIN
£vag OoT6 TOUG TTPWTOLS EPELVNTESG LTTPEE O AnpokpITog amd Tax APRdnpa
G Opdkng () Tov TPWTOG SIATUTIWOE TNV GTTOYN 6Tl 0 KGOHOG HOG VO
PTIOYHEVOG OTTO KATTOI0 OTOBEPG AvOAOIWTA KOl adIaipe T GTOIXEIX TTOL T
ovOpooe GTopa.

Xpepa YvopiCovpe 6TI To GUVOAO TwV OTOIXEIWV OTTG TO OTroiar €ivail
PTIXYHEVOG O KGOPOG OGS eivail Afyo TTEPIOTOTEPR TG EKATG KO TOOO! OKPI-
Bads eivan kal Tax SI0POPETIKG GTOHA.

AUTG TTOL ovopGloupe ofjpepa GTopa dev eivarl BEPaia auTa TOL EVvOOU-
0€ 0 ANPOKPITOG, HIO KO TO GTOC, OIS Ta EEPOVHE PElG OrjHEPQ, dev ivan
oUTe avoAoiwTa 0UTe adIIPETa, AoV atmoTeAoUVTAl aTTd GAAG OTOIXEIW-
6éoTepa OLATATIKG. ZApEPT YVWPICOLPE OTI GAa T GTOHON TV dIGiPopwV
oTOIXelWV ATTOTEAOVVTOI ATTé €vav TTUPHVA KOl OTTO NAEKTPOVIA TTOU TTEpI-
PEpovTal YOpw a6 aUTEV, GTIWS O TTAQVITES TTEPIPEPOVTAI YOPW OTTG TOV
"HAi0, K&TI TTOL O€ YEVIKES YPOPHES BupiCel XovdpikG To NAIOKS OVOTNHO.

O TupAvag TwV aTOHWYV gival €va TTOAD HIKPG KOl TTUKVO OVTIKEIHEVO
PTIOYHEVO OTT6 SUO SIAPOPETIKGE LAIKG: TQX TPWTOVIA Kol T VETPOVIA'. To
TPWTOVIO €Xel BETIKO NAEKTPIKS (OPTIO {00 KATG PETPO PE TO POPTIO TOU
nAekTpoviov Kol péda epiov 1890 opEg pHEYAUTEPN OTTO QUTH TOUL NAe-
KTpoviou. Ta veTpovia €xouv mrepitrou 0,1% peyoAbTepn pGla o1mé T TTPw-
TOVIO KO, 6TTWG SNADVEI KOl TO GVOpG TOUG, dev €XOUV NAEKTPIKG POPTIO.
K&Be Truprivag xapakTnpileTal ammé TOV ATOHIKG TOL apl@pd Z, Trou eivai
TO TAROOG TWV TTPWTOVIWY TOL KOl TOV HAGIKG TOL apIBPS A, TTou eival To
OUVOAO TWV TTPWTOVIWV KOI TV VETPOVIV TTou TrepIéxel. O TuTKGS oupPo-
ANiopés Twv TupAvey eival X, Tm.x. “oU, Tpéypa oL ONUaivel 6T O GUYKE-
KPIMEVOS TTUPHAVOG TrEPIEXET 238 TTPWTOVIO KAl VETPOVIO OTT6 TG OTTOIr TOr 92
eival TPWTAEVIA KOl CUVETTWG Ta 238 — 92 = 146 givan veTpdvia. To U eival To
XNHIKG oUpPoAo Tou 920V aTOIKEIOL TOU TTEPIOSIKOD VAKX TTOU OVOHGIGE-
Tal ovpavio. Eivar dSuvaTdév va £xoupe TTUPHVA PE TOV {010 OTOHIKG apIBpS Z
OAAG pE S10POPETIKG OIPIBHO VETPOVIWY. T GTOPA PE TETOIOLG TTUPAVES £XOLV

" Ta TeEAeLTAI XPOVIGH 1} PUOIKY EXEN KAVET Eva TEPGOTIO Bripa 0T pEAETN TOL pikpGKoopov. “Exel
SIMIOTWOE 6TI TO TTPWTOVI KAl TAX VETPOVIO Sev eival OTOIXeIddN 0AAG oUvOeTA. ATTOTEAOV-
VTQl o6 PIKPOTEPO CwHaTiOIa Tar otroior AéyovTan quarks. AuTé aAANAeTISPoUV TTOAD 1oxLP&
pETAED TOLG Ko yI” AUTS To AGyo dev PBplokovTon eAebBepa 0T @UoN. H TTepiopiopévn €kTaon
Tou BiAiov dev pag TTITPETE! VO eTTEKTAOOUHE TIEPIOTOTEPO ETIT TOL BEPATOG AL TOV.
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aKpIBwS TNV dI XNHIKA CLPTTEPIPOPS Ko BpiokovTal oTnv idia B€on Touv Tre-
p1061kOU CLUOTAHATOS YI' VTS KAl OVOUGLOVTOI ICGTOTIA. X HEPT, YVWPILov-
pe TepIoodTePa o6 100 PUOIKG | TEXVNTA XNHIKG OTOIXEIG KOl TTEPICOOTEP
atd 300 106TOTTO.

Na T diatpnon Tng eVOTABEIRG TOL TTLPHVA TPEIG OSLVAUEIG TTAICOLV
ONHOVTIKG poAo. Ta TIPWTEVIO KOl TON VETPOVIX OUYKPOTOUVTOI PHETAED TOUG,
0€ TEIOPQ TWV XTTWOTIKOV NAEKTPIKDOV SUVAPE®Y, AGY® TWV BETIKWOV TOUG
@opTiwV pe TIG TTOAD 1I0XVPES TUPNVIKEG SUVANEIG TTOL CPWS £XOUV TTOAD
pikpr] akTivar dpdiong (epPéeia). Or nAeKTPIKES ATWOTIKES Suvapelg eiva
TTOAD 000evEOTEPES, OAAG OTTOKTOUV OTOOIOK& ONpacia kail Trai(ouv onpa-
VTIKG poAo, KOOWS 0 apIBPSS TV TPwTOViwy oTov TTupAva avédvel. TéAog,
o1 ag0evEi§ TUPNVIKEG SUVAPEIG, TTOAD AOBEVECTEPES KOI OTTO TIG NAEKTPIKES,
gival vTrevBLVEG Yia TN BriTa SideTaon, pia SiAdIKAOIOr KATG TNV OTTOIX TX!
VETPOVIX TOU TTUPAVA PHTTOPOUV V& HETOATPETTOVTAI OE TIPWTOVIA HE TNV TAUL-
TOXPOVN EKTTOUTIA NAEKTPOVIWV Kol K&TTOIV GAAWV OwpaTISiwY TTou Afyo-
vTal VETPIVA.
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Padievépyeia

AkTivofodia a, B, y
Amapi0pnTig Geiger (Ikarykep)
Koopikn aktivopolia

Movadeg padievépyeiag
Mupnvikn oxdon kai evvrnén

Emmtwoeig Tng padievépyeiag
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To télog pov
elvar ) agyif pov.

T. C. Eliot

‘Omrwg mépa TTOAAEG GAAeG OoTTOLdAIEG AVOKOAUYEIG, £TOI KOl I avaKGALYN
NG padievépyeiag €yive kaTé TUXN o6 Tov Antoine Henri Becquerel (1852-
1908), o otroiog T0 1896, 15 0ASKANpa Xpovia Trpiv o Rutherford (P&depgpopvT)
OULPTTEPGIVEL TNV DTTAPEN TOU TTUPHVA TWV OTOHM®YV, TUXOHO TTAPETAPNOE £V
KOBOPG& TTUPNVIKG PAIVOHEVO.

Juykekpipéva, o Becquerel (Mmreképel) mapeTripnoe 611 SiGpopa 0puKTG
TIOL TrEPIEIYAV 0T OUVOEDH TOUG OLUPGVIO TTOPAYOYOV HIO OOPOTH OKTIVO-
BoAior Trou pTropovoe va Siomrepdioel Ta OTEPER AdIAPAVH TOIXDPATA £VOG
KOUTIOU KOI VO TIPOKOAEOEI GHOUPWAOT PWTOYPOAPIKDV TTAAK®DV.

H oxTivoBoAia Trou e££TepTIav Ta OPUKTG QUTEG EiE KO GAAEG OUVETTEIES.
IMpokoAovoe EVTOVO I0VTIOPG TOU OEPO HE ATTOTEAEOHO TN YPAYOPN EKPOP-
TION €VEG NAEKTPOOKOTIIOL TTOU EVOEXOHEVIS Bal BPICKOTAV KOVT& O€ TETOIX
TETPWHPATO.

Eikova 11.1

>1n ovvéxeia, To (evyog Pierre kai Marie Curie (Kioupi) (eik. 11.1) €dei€av
OTI Ta OPUKTG TOL ovpaviov TreplelXav eTTiong ixvn 600 VEwv oTorxeiwy, Tov
MoAdviou (Z = 84) kai Tou Padiov (Z = 88) Ta otroiar fjTav TOAD 10 dpaoTH-
PIX OTNV EKTTOPTIT QUTAS TNG KOIVOUPIAG AKTIVOBOAIG a6 6, TI TO OLUPGVIO.
I’ auTS, TO PAIVOPEVO TNG EKTTOPTIHG AUTHS TNG OKTIVOBOAIOG TO ovépaoav
padievépyeia, Ta de oTorxeia 6Twg To Oupdvio, To P&dIo, TO MOAWKVIO K
GAAQ TTOU AVAKOADPONKOV OPYSTEPD KOl EPPGVICAV TO PAIVOHEVO TNG padIE-
VEPYEIOG, OVOPGOTNKAV podIevepY&. ZpePa YVwPILoupe Kol GAAG padievepy&
oTorxeiot 6TTwg To Obpio ko To AkTivio. ‘OAa T padievepyd oTorxeia fpioko-
VTal 0TO TEAOG TOL TTrEPIOSIKOV TTIVOKO.
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H padievépyeia Twv padievepydv oToixeiwv, opeldeTon oTnV aoTGOEIX
TTOL TTAPOLAIGLOVY HEPIKOI TTUPHVEG HE HEYGAO OTOMIKG OPIBUGS (TTOL Ovo-
péCovTal voukAidia). Or Tuprveg auToi (VOUKAISI) SIGOTTOVTOI AUTOPATA
KOl Og TEAEIWS TUXAIES XPOVIKEG OTIYHES, TTOXPGyOLV £va KavoUpIo VOUKAISIO
(GAAO XNHIKG OTOIXEID) KOl TALTOXPOVA EKTTEUTTOLY BPAVOHATA TTOL OQV V&
gival "BAfpoTa’ KIVOUVTOI pE PHEYGAN TaXOTNTO.

I'priyopa S10mTIOTWONKE OTI 1 AKTIVOPOAIX TTOU EKTTEPTTETAN ATTG TO PO-
Olevepyd oToryeior amroKOTITETAI OXEGGV TTARPWG TG pia TTAGKA HOAUGoU
TTAXOUG HEPIKDV EKATOOTWV (4 - 5 cm), omdTe pe TN Pordeia Tng pedSdoL
IOV €IKOVICeTal OTNV €Ikéva (11.2) propolpe va e€eTGOOVHE TIG IB1IGTNTES
KOI VO avixveOOOUHE TN pUON TNG OKTIVOBOAIRG aUTAS. ZUYKEKPIPEVD, HIKPNA
TOoOOTNTA PadieveEPYOD LAIKOD TOTTOBETNPEV O€ HOADBOIVO KOUTI pe TTayI&
HOAUBSIVN TIAGKD 0TO HECOV TNG OTTOIOG UTTAPXE! MIKPT TPUTIO, PHECO OTTO TNV
oTtroia, 6Tav SIEPXETAI N TTAPOYSHEVH OKTIVOPBOAIR, oxnpaTiCer AetrTr] S€opn.
H &éopn au T 0Tn ouvéxeia eI0€pXeTal Og HayvnTIKO TTedIo TTov £xel HiebBLV-
on k&OeTn ot dievBuvon Tng déopns. MNapatnpolpe TETE 6TI N padievepyds
6éopn avadleTal og TPeIS "CLVIOTWOES" KABEPIG AT TIG OTToIEG OXNHOTICE!
S10OopeTIKH) KNAIGO 0T PWTOYPAPIKY TTAGKO TTOU BPIOKETOI OTTEVAVTI OITTG
TNV TpUTIO.

Mayvntikd ’
nmedo _ | % % %9 I'Iupf]vsq
i 5 nAiou
Kuhlyépoq L (axTivoBoAia a)
MOAUBSOU ‘ X X )
= ("L d)co"rowo
Yappa
(akTivoBoAia y)
. —  HAektpdvia
OdAapog '
Kevolu | i (akTvoBoAia B)
Padievepyd dwToypaPKd
UAIKO P
Eikéva 11.2

Méoa oe payvnTtiko medio n padievepyos aktivoBolia ekTpémetar kai SiaywpileTar og
TPEIG "oVVIOTWOES" TNV o, TN  Kau TN Y.

H pia ouvioT®Ooa eKTPETETAI XTTG TO HOAYVNTIKO TTEdio o€ TETOIX KOTED-
Buvon TTOL CUPTTITTTEI JE TNV KATEVOBLVOT TTOL BQ EKTPETTOVTAV OTTO TO HO-
YVNTIKO TTedi0 BETIK& POPTICHEVA KIVOUHEVD CWHATIOIN. T OUVIOTOOX QUTH
OVOpPGOOHE OKTIVOBOAIX .

H &AAn ouvioTdoo eKTPETTETAI TTOAD IO €VTOVX OTTO TO HOyVNTIKO Tredio
og avTiBeTn KATELOLVOT), WG EGV ATTOTEAEITAI ATTO APVNTIKGE POPTICHEVA Ki-
VOUHEVO OWHOTIOIN. T OLVIOTWOX AUTH| OVOPGOOHE OKTIVOBOAIX [3.
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H TpiTn ouvioTOoO TTapapével aveTnpEéaoTn atmd TNy OTrapén Touv po-
yvNTIKOU Trediou, oav va TNV amroTeAo0oav 0LSETEPO CWHATIOI OOV VO HTAV
NAEKTPOHOYVNTIKG KOHQ.

Tnv b1 oLPTTEPIPOPE B EHEIXVOV KOl OI TPEIG OLUVIOTWOES, OV AVTI paryvr)-
TIKoU Trediov xpnoipotroioDoape NAEKTPIKS Tredio.

Kdve dAua
mio yorfyogo am’ Ty pbogd.
00. Edvrng (M. Negéin)

AT Tn AeTrTOpEPH] HEAETN KO OVGALOT TWV OITTOTEAEOPGATWY TETOIWV TTEIPO-
HETwV KATOAREOPE OTO OKOAOLOA CUPTTEPGIOHATA, GO0V OiPOPd TI PUOT KO
TIG 1616TNTEG TWV OKTIVOBOAIOV o, B KOt Y.

o. H akTivofolia o amoTeAeiTal amé CoPATISIX o Ta oToia €ivan TTUPIVES
nAiov (jHe).

ATI6 TO YEYOVOG 6T OAO TOX CWHATIOIX O TTOU EKTTEPTTOVTAI OIS £V padievep-
Y6 TTUpAVA KAXPTTUAWVOVTAIL TO (610 aTé TO poryvnTIKG Tedio TTPOKUTITEN OTI
MO eKTTEPTTOVTO e TNV 01 apXIK TaXUTNTAL.

B. H akTivoolia  amoteleiTan amé nAekTpovia.

ATré TO YEYOVOG OTI TO NAEKTPOVIa TToL amrapTiCouv TV akTIvoBoAia B 6ev
eKTPETTOVTON BAX €€{0OL TG TO POYVNTIKG TTEdi0 OLPTTEPAIVOUHE OTI TO NAe-
KTPOVI TNG OKTIVOBOAIDG B ekTréprovTal KaTé Tn SIGoTacn Tou Tuprva He
S10OopPeTIKEG TaXUTNTES, TTOL PTTOPEl var eival At TTOAD HIKPES (OXedOV pnde-
VIKEG) pEXPI TTOAD pEYGAES (0XedOV {0€G Pe TNV TaXOTNTO TOU PWTEG).
Mpoooxn: To yeyovdg 6TI T NAeKTPOVIX TNG aKTIVOPOAIOS [ ekTTépTTOVTOI
KOTG TN 61G0TTO0N TwV padievepydy TTUPHVWV dev TIPETTEI V& HOG 0ONYroEl
0TO AQVOAOPEVO OUPTTEPAOHO OTI O TTUPHVAS SIBETE NAEKTPOVIO. AVTIBETQ,
yvwpiCoupe OTI 0 TTUPHVAG OIOBETEI POVO TTPWTOVIA KO VETPOVIG. Ta nAe-
KTPOVI TNG akTIvofoAiag B TapdyovTal KaT& Tn oTiypr] Tng SiGomaong pe
TN PorBeix TNG aoBevolg OAANAETTIOPAONG TTOL PETATPETTEI £V VETPOVIO O€
TPWTEVIO (TTOV TTOPAPEVEI OTOV TTUPAVA), OF €var NAEKTPOVIO TTOU EKTIVGIO-
OETOI KOl 0€ €V GAAO OTOIXEINOEG OWHATIOID TTOL OVOUGLETOI QVTIVETPIVO
(V) dev €xer MBavOV péia Kal KIVEITOI pe TaxOTNTA (o1 Pe TNV TaXOTNTO TOUL
PWTOG (v €xel p&la PndEv).
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Y- H akTivofolia y amoTeAeital amo (pwTovia) NAEKTPOPAYVNTIKG KUPOTA,
oV £XOUV HI{KOG KOPATOG PIKPOTEPO KAl OTO TIG MO "OKANPES" aKTiveg
Roentgen.

TupTTEPaivVOUPE OTI TIPOKEITAI YIO NAEKTPOHOYVNTIKA OKTIVOPBOAIX, oTTé TO Ye-
YovGG 6Ti eppaviCouy TTOAD peYSAN SIEICOLTIKOTNTO. ZUYKEKPIPEV, HTTOPOUY
va S1oTTEPGOOLY TIAGKES HOADPBOOL TTGXOUG APKETWV EKATOOTWV EVKOAGTEPD
at’ 600 ol akTiveg X. EEGANOL Kol U TEG, OTTWG Kail 01 OKTIVEG X KO KABE GAAN
NAEKTPOHOYVNTIKY OKTIVOPBOAic, dev eKTpETTOVTON 0T NAEKTPIKG 1] HOyVNTIKG
media.

Mpoooxn: ‘OTwg Kol 0TV TEPITTTWON TNG aKTIvoBoAiag B, 1ol kol oTnv
TEPITTTWON Y O€V TIPETTEI VA VOUIOOUPE OTI TA (PWTOVIX TNG GKTIVOBOAIOG Y
gival GUOTOTIKG TOU TTUPAVO. ATTAKDG, GTTWS OTNV TTEPITITWON TWV ATOHWV
To SleyEPPEVOL GTOHO EKTTEUTTOLY €Val PWTOVIO (CLVABWS OTNV OPATH TEPIO-
X)), 6TaV orodieyeipovTal Ko ETTAVEPXOVTOI TNV KATGOTOON NPEHIOG TOUG
(BepeNIdONG KATAOTOON), £€TOI KOl OTOUG PAdIEVEPYOUS TTUPHVES, HETG TN OI-
GOTTO0T TOUG, O OTTOHEVMWV BUYATPIKOS TTUPHVAS, BpiokeTal og KATAOTOOT
KOT& TNV OTTOIO TX OLUOTOTIKG TOL SIBETOLVV AVENPEVN evépyela. ETTavepys-
HEVOG OTN OLVEXEIQ 0TI BEPENIDON KATAOTAOTN, EKTTEPTTEI TNV TTAEOVGLOLOT
EVEPYEIQ LTTG PHOPPI] PWTOVIOL OKTIVOPBOAIDGS Y.

Epédeia (akTiva 6pdong).
O1 81GPOPES GLVIOTWOOES TNG
padievepyol  akTIVOBOAIGS
€XOUV OINPOPETIKY OKTIVX
opaéong (epPéreia).
JUYKEKPIPEVA, N OKTIVOPo-
Ao a Tou, OTwg eidape,
ATTOTEAEITAI TG CWHPATIC
o (TTuprives (He) Kivopeva
HE TNV B1a TaXOTNTA, KAOWS
SiépxeTan péoat a6 Tnv OAn,
TIPOKOAET 10VIOPS TwV aTo-
HWV TTOL TNV amapTICouY, AGY® GUYKPOUOE®Y TWV CWHUATIMV O HE AUTGL.
K&Oe Spmwg TéEToia GUYKPOLAT), TTOL TIPOKGAEN I0VIGHOS, ETTIPEPEI EAGTTWON
TNS KIVNTIKAG EVEPYEIOG TOL OWHATIOOL O, PE ATTOTEAEOHO TN Bobpiaicr
EAGTTWON TNG TaXOTNTAS TOU, HEXPIS OTOL OTAPATAOE! TEAEIWS. To PKOG
TNg diadpopns mouv ekTeAel évar 10vTiICoV OwPaTIOI0 HEoOr aTnV VAN, HEXPI
va akivnTotroindel, ovopdletan eppédeia. Eivar mpogaveg 6ti n euPédeia

Aktiveg X Netpdvia Aktivegy
AkTtiveg B

AkTiveg a
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TV oWHATId WV o Oa e€apTdTOl ATTO TV APXIKI] TOUG TOXOTNTA KOl OV~
Aoya pe To €i60G TOL padievepyol OTOIKEIOL TTOL LTTAPXEI OTOV CEPTL UTTO-
pel va @Téoel Ta 10cm. Méoa oTa SiGpopa oTeped N epPédeia eivair TTOAD
HIKPOTEPN KO OpKel Eva (UAAO atrd XopTi i €va @UANO aonpéxapToUL,
OTTWG VTG TTOL LTTAPXOLY OTA KOUTIG TWV TOIYEPWY, YIX V& OTOHOTAOEI
TARPWS TN OEOPN TWV CWHATIWV O

H okTivoBolia B, Tou amoTeAeiTal, OTTWG EMTAPE, OO NAEKTPOVICQ,
TTPOKOAET TTOAD Aly6TEPO 10VTIOHS aTrd 6,TI N OKTIVOBOAI o Kail yI' ouTS
n epPédeic Tng eivar peYOAOTEPN. ZTOV GEPQ N EPPEAEI TV TaXOTEPWV
NAEKTPOVIWY, OTT6 QUTG TTOL TTEPIEXOVTAI OTNV AKTIVOBOAIa 3, @TAvVEl Ta
HEPIK& PETPQ, péoat & 0TO APYiAIo (XAOLHIVIO) TOX pEPIKG Mm.

T€Xog, n akTIVOBOAI Y, TTOU ATTOTEAEITAI TG PWTAVIL, €ivai i o Oi-
€100VTIKI] KO €XEI TN HEYOAUTEPN ePPEAEIR. ZTOV OEPA ATTADVETOI OE OTT6-
OTOON TTOA®OV HETPWV, TTEPVAEI HEOT OTTO TOIXOLS, KOl XPEIGLETAI PUANO
HOAGBE0OL TTGXOUG CIPKETWY €M, YIO VO TN OTOHXTIOEI TEAEIWS.

H amovoia tnyg évdeikne dev amoreAel
&vdelEn e amovoiag.

Avdvvuog

Eidape 611 n faoikn 1616TNTA Twv padievepymdv akTIVOBOAIGY o, 3 Kol Y, OTTwG
Kal TNG akTIvoBoAiog X Kal TG LTTEPINdOUS, ival GTI TTPOKOAOVV 10VTIONO
OTOl GTOPO HEOO OTT6 Tar oTroiax diépyovTal. MpdypaTi, av TANCIGooLHE OF
Eval OPTIOPEVO eTTITTEDO TTUKVWTH Hia padievepyd Tyn, Ba SiamoTwdoovpe
(e1x. 11.3) 6T1 0 XPOG AVAHECTK OTOVG OTTAIGHOUS TOU YIVETOI OYWYIHOG AGYw
NG SNMIoLPYITS IBVTWV OTOV GEPT TTOL BPICKETAI AVAPETE TOUS.

To d10 (avGAoYyo) TTaPOTNPOVHE, GV OE POPTICHEVO NAEKTPOOKOTIIO TIAN-
o1Goovpe padievepyd TTapaokeVaopa (eik. 11.4). Oa diamoTdoovpe SnAadr
OTI T PUAAG TOU NAEKTPOOKOTIIOU, TTOU TIPONYOUHEVWS HTAV QVOIXTS, KAE(-
vouv TTOAU ypriyopa, SI6TI o aépag rou epiB&AAel To dioko Tou kKaBioToTAl
OYWYIHOG AGYW TwV IGVTWV TTOU TTAPAYOVTAl KAl TO OTTOI0 TIPOKGAOVY TNV
TOXEIO EKPOPTION TOL NAEKTPOOKOTIIOU.
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Peupa

Eixéva 11.3 Eikéva 11.4

O mukvwTrG expopTiCeTar e T padie- H pabievepyog axtivofoliar 1ovTiCel Tov

VEPYO aKTIVOBOAIQL. aépa Kol TPOKOAEl EKPOPTION TOUL NAe-
KTPOOKOTTIOU.

AkpIBwg TNV 1IB1I6THTA TTOL  €XOLV

ol d1&popeg aKTIVOPBOAIEG va 10vTiCouv j?/'\EAlZL;BpZVZVQ
Ta GTOPA TTOL GLVAVTOUV OTNV TTOPEIT >ow”gﬁa”8
TOUG EKPETOAAELOPOIOTE KOI OTNV TIE- ii | MeTaMkg 0wAAvag
pimrTwon Touv ormapiOunTr Geiger. O ue agplo
amopiBpnTAg Geiger amoTeAeitan o Kevipwd—|
évat PIKPG PETOANIKG owArjva oTov G€o-  TUPHA -1000 V=2
VO TOU OTTOI0V LTTAPXE! TTOAD AETITO pe- Movari
TOAMKS GUPHO OTTOHOVWHEVO O TO!
TOIXWPATA TOL OWARVA (eIK. 11.5). XTO 100
OUpHO EPOPHPOCETON HIO BETIKY TAON
mrepitrou 600 - 1000 V wg TPog To e- 6
TOAAIKG Tou TrepiBAnpa. Méoa oTo ow- AnapBINTAG
Afjvar LTTEPYEl OOPAVEG OEPIO OE LTTOTTI-
gon (mepimou 1/3 Tng aTpoo@aipikfg).  Ekova 11.5

Amrapi6unTiig Geiger.

O owAfvog KAeiveTal epmrpog pe €va
TOAD AeTITO TTOPGOLPO A6 HOPHOPLYICH (PIKG) HE ETTIPAVEIOK TTUKVOTNTO
pIKPSTEPN ammé 10 mg/cm?®. O aKTiVEG & PTTopolv va diarepdoovy auTé TO
TTAPGOLPO XWPIG CHAVTIKA ATTWAEIX OTNV EVEPYEIG TOLG. K&Be owpdTIo o 1 3
TT0L B0t EI0EAOEI 0TO CWARVA TIPOKOAET IOVTIOPO TOU GEPIOL PE ATTOTEAECHO VX
SnpiovpynBel ekkévaron. Ta BETIKG IGVTA TTOL SNHIOLPYOUVTOI KIVOUVTOI TIPOG
TO OPVNTIKG POPTICUEVO ETWTEPIKA TOIXWHOATA TOL CWAVA OTTG GTTOL AVO-
TIANPWOVOLV TA NAEKTPSVIA TTOL €XOLV XGOEL TO TTAPOYOHEVO OTIYHIOHO pEOHO
SiépxeTal péoa améd Tnv avriotoon R. ‘'Otav dev uTTGpXel EKKEVWOT, PeTAED
OUPHATOG KOI HETOANKOU WAV PpappOZeTan OAGKANPN n T&on NG TNYAS.
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Me Tnv exkévwaorn ko Tr 8080 peOPATOG AT TNV AVTIOTOOT, ETTEPXETOI O
auTr TTTwon Té&ong, U = IR, n otrola agaipeital omrd Tnv T&on oTa GKPa TOL
ATTAPIOUNTH, HE XTTOTEAEOHO VO OTAHOTA 1) EKKEVWOT] KAl 1] TAOTN V& ETTAVA-
KT& Tnv apxiki TS TipA. ‘ETo1, o 6&Aapog Tou Geiger eival TTGAI £€TOIPOG yIx
piax VEa ekkEvwar). H atréTopn oMoy T&onG, Tou YIVETOI OTA GKPX TNG QvTi-
oTOOoNG pE KGBe ekkévwor, peTaPif&leTal o’ évav evioxuTH Kol amré ekel o€
HIx NAEKTPOVIKY amraplOunTIK S1GTaEn. ‘ETO1 amropiBpeiTan KOs CWHATIO0
0L B SIEABEI pe peYGAN TaxOTNTA péoa atré To owArjva Tou Geiger, Tpoka-
ADVTOG 10VIOPS. Me Tov atrapiBpunTr] ptropel va ouvoeDel kol €éva HEYAPwVO
OTTOTE KGOE EKKEVWOT B0 OKOVYETOI OQV £VOG ATTOTOHOG XTUTTOS.

Me 1 BorBeia evég amapiBunT Geiger ouvdedepévou pe peyGpwvo, pTro-
poUpE va dIATTIOTWOOLHE €var TTOAD eVOIGPEPOV KOl TTEPIEPYO PAIVOHEVO. Av
QATTOPOKPUVOUE OTTO KOVTG TOU KGOE Ty podIEVEPYEIOG, KI OV OKGUN TOV
KOoAOWPoLpe pe pUAAG HOADBO0OL apKkeTOU TTéYous, Bar SIATTIOTWMOOLHE 6Tl O
OKOVOVIOTO XPOVIK& SiaoTripaTa e§okoAovdei va divel kpoUoelg 0TO peYG-
pwvo. TooTo onpaivel 0TI K&TToIor GAAN OKTIVOPOAID, TTEPA Amré QUTEG TTOU
yvwpioape, oAU o SIEIGOVTIKY aTré AUTEG gival N AITIX TTOL TTPOKOAET Tn)
AsiToupyia Tov amapIOunTh. H mpoéAevon auTig TnG akTIvoBoAiag dev eiva
yiivn Kai yI’ auTé ovopGoTnKe KOGHIKL akTivofolia fj koopikég akTiveg. H
KOOMIKA 0KTIVOPBoAia SlakpiveTal o€ ipwToyev Koi deutepoyeviy. H mpwTo-
YEVAS KOOMIKA OKTIVOBOAI OTTOTEAEITON KUPIWS AT TTPWTOVIA AN Kail d1&-
(popouG GAAOUG TTUPIVEG, TTOU KIVOUHEVOI AVEHECT OTA GOTPO GTTOKTOUV Te-
PAOTIEG TOXVUTNTES. 2T OULVEXEIQ, EIOCEPXOHPEVOI OTNV AVATEPN ATHOGPAIPO
OUYKPOUOVTOI PE TO HOPIO TOL XEPA KO TTPOKAXAODV TTUPNVIKEG avTIOPGOEIS.
‘ETOI, OTQ KOTOTEPA OTPOPATA TNG ATHOOPAIPAG PTAVEI 1 HeLTEPOYEVAS
KOOMIKH] OKTIVOBOAIC ] OTrola aTOTEAEITAI OTTG €vav KATAIYIOHG NAEKTPOVI-
v, TOITPOVIWV, TTPWTOVIWY, VETPOVIWY, HIOVIKV KOl pwToViwv. ATT6 ouoTn-
HOTIKEG HEAETES PpEBNKe OTI 0TO VYOG TNG ETIPAVEING TNG BGAACOOG O
1 m* avé SeuTepBAetrTo SiEpYOVTaIl TrEPITTOL €va PE HV0 CWHATIOI OPEING-
HEVO OTIG KOOMIKEG AKTIVEG. O apIBPSG auTég avEGvel TTPOG TOUG TTOAOUG O
OLVAEPTNON KAl PE TNV OTTO0TAON GTTé TNV ETTIPAVEIX TNG OGAACCAS.
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MeTaoToryeiwon - Xpévog YmwodimmAdaoiaopou.
Eidape 6T TO OWPATIOIX & TTOL EKTTEPTIOVTAI A6 £vav TTUPHVO HE TNV
akTivoBolia o, eivar Tupriveg nAiov, SnAadr) ammoTeAolbv €va GLYKPOTNHO
amé dvo TpwTEVIa Kal 6Vo veTpdvia. Eival qavepd 6T 0 TTUPAVOG TTOL
eCEmepPe Eva owPaTidIo o dev eival a0 610G, aoL €xel xGoel duo TTpw-
TOVIO KOl HUO VETPOVION KO OUVETTMG EXEI TTAPOXOEl EVOX KAIVOUPIO GTOIXEID.
MpéypaTi To 1903 yiax mpwdTn Qopd o1 Rutherford (P&deppopvT) ko
Soddy (X6vTi) €dei€av 611, 6TAV TO VOUKAIBIO TOL OLPAVIOL EKTTEPTTEI EVCX
OWPOTIOIO O, HETATPETTETAN OTO VOUKAIDIO BpIo 234. XupBoAiké avTé Yp&-
peTOI:

238 234 4
»U—> ", Th+ ;He

H diadikaoia TNy oroia Trepyp&Yape mo Tavw ovOUGLETOI HETAOTOI-
Xeiwon kol oupPaiver Gx1 HOVO KATG TNV EKTTOUTIH VG OCWHATIOL o OAAG
KOl KOT& TNV €KTTOUTTT] akTIVOBoAiag B, 610TI, 6TTwG €MTOUE, N EKTTOUTTH
owpaTISIWV B a1 €vav TTUPAVA GUVOSEVETAI TIAVTO ATTO HETATPOTTH EVOS
VETPOVIOU O€ TTPWTOVIO, OTTOTE KA TIGAI TIPOKUTITEI £VOl KAIVOUPIO XNHIKO
oTolxelo. MeTaoTOIXEIWON SEV TTOPATNPEITAI KATG TNV EKTTOUTTH) TWV OKTI-
VOV Y.

H exmop T Twv cwpaTidinv o, B &6 ToUg TTUPHVES KATG TO PAIVOHEVO
TNS POSIEVEPYEIOG KA N ETTAKOAOUON HETATPOTIH] TOLG 08 GAAOUG TTUPHVES
eival Eva TEAEIWG TUXAIO YEYOVOS KOl XOPOKTNPICETOI OTTO £va XpOvo vTTo-
Simaciaopot T Tou gival 0 XpOvog O OTTOI0G ATTXITEITAI, WOTE O HITOl
amé TOUG LTTEPXOVTEG TTUPAVES VO OIIOTTAOTOUV, EKTTEUTTOVTOG KGTTOIO
owpaTidIo (i} B) KO VO HETATPATIOUY 0 GAAOUG TTUPIVES.

Mo va yiver katavonTh n évvoia Tou XpAvou LTTOSITTAACIGHOU, (PAVTOL-
OTEITE TNV AKGAOLON TTEPITITWOT).

>e éva oAU peydilo YNTredo €va peyGAo TAB0G BEATMV TTAPAKOAOU-
Bel éva PapeTd aywva Todoopaipov. Av 6Aol OTPIPoLY Evar VOHIGHO AE-
YOVTOG: "KOPWVO HEVW - YPEHHOTO QEVYW', TTEPITIOL O1 pIool Ba €xouv
QTTOPEIVEI HET& TO TIPWTO OTPIPIYO. TN GLVEXEIR, EPOOOV OLVEXIOOLY VO
oTpifouv TO VOHIOHQ, TrEPITTOL OI pICOI TwV TTponyoUpevV@V Ba peivouv
HETG TO 6e0TEPO OTPIPIPO KAl OOTW KABEEHS. AEV PTTOPOUHE HE KAVEVD
TPOTO va TPOPAEPoLpE TTOTE £vaG GUYKEKPIPEVOS BeaTrg Ba @UYel atréd
To YA1edo kai n diadikaoia Aépe 611 eivanr Tuxaia. Etreidr, pws, ol piooi
BeaTég eyYKOTOAEITTOLY TO YTTESO PET& T KGO "OTpipipo", o xpdvog
avdpeoa og 6vo d1adoXIKG "oTPIPAHATA" OVOUGLETaI XPOVOG LTTOSITTAGCI-
QOpOU TWV BEATWV.

Ag emavéABovpe TOPO 0TOVG Padievepyols TTUPAVES. Av Tn XPOVIKNA
oTiypn t = 0 utripxav N, padievepyol Tuprjves, peTé amd xpovo t = T (ioo
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pE To XpOvo vTrodITTAaciaopol) Ba éxouv atropeivel epitrou N /2 TTuprveg
a1r6 TOLG APXIKOUS. MeTG a6 Xpovo t = 2T (6Tav Ba £xel TTEPAOEI XPOVOS
dITTAG010G aTT6 TO XPAvo vTTOdITTAOCIOOHOV) Ba €xouv atropeivel N /4 TTo-
pves. MeT& atrd xpovo t = 3T Ba €xovv amopeivel N /8 Truprives kol 00T
KaBe€RS. Avaloya To €idog Tou padievepyol oTOIXEIOL O XPGVOG LTTOOITTAC-
O100POU PTTOPET VO KUHAIVETAI OTTO £Va HIKPO KAGOHO TOU SELTEPOAETTTOU
pEXP! ekaToppUpIa Xpovia. o va Bpolpe Tov aplBué Twv padievepywy
TTUPHVWYV TTOL EXOLV OTTOUEIVEL, GTAV O XPOVOG TToL €Xel TrEp&OEl dev eiva
aKEPOo TTOAGTIAGOIO TOL XPGVOU LTTODITTAGCIGOHOD T, OKETITOPHOOTE WG
e€ns:

H eAéttwon AN Tou apiBpod Twv TTUPHV@V KATG Tn dIGpKEIa TOL Hi-
KpOUL XpovIKoL dIaoTAHOTOG At £ivail avGAoyn Tou apiBpol Twv TTupAV®Y N
KOI TOL XPOovIKOU 100 TrjpaTog At, dnAadr:

AN = — ANAt (11.1)

To apvnTIKG onpeio LTTOSNA®VEL GTI TTPOKEITAI YIO EAGTTWAON TOL OPIO-
poU Twv TTUPHAVWY Kol CLVETTWS To AN gival apvnTiké. H oTaBep& TnG ava-
Aoyiog A ovopdleTal oTaBepd didomaong kai SideTan aTré TN oxEon:

A = 0,693/T (11.2)

Oray umoeic va UETONOELS QUTO Yia TO 0T0i0 WIAGS %L VA TO EXPEAGOEIS e aQLd-
uovg, xdvt Eéoeic yi’ avrd. Mmogei va eivau 1) aoxaj Ts yvdons, aAld uoiis éxeis moo-
XWOT|OEL OTY OXEYN OOV OTO EMUTENO TG ETMIOTIUNG.

A6pdog KéAfw

Eikova 11.6

O1 didipopeg akTIVOPoAieg £XOUV TTOAEG eAPHOYEG OTNV IGTPIKA Kot oTn Pi-
opnxavia kai n owoTh aflooinar] Toug TTPoDTTOBETEI KOAR YVMOT TwV HOVA-
Swv p€Tpnong Tou XpnOIHOTTOIOVVTAI OTIG SIGPOPES TTEPITITWOEIS.
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Téooepig KUPIWG PAOIKEG TTAPGHETPOI TIPETTEI VO KAOOPIOTOUV O€ HIOK TrEP-
TTWoN padloakTIvoBEAnong: n evepyoTnTa (A), n £€k0eor), n amoppoPnocica
66on kai n rodoyikd 10066vapn dvon.

H evepyoTnTa 1] padievépyeia eival 0 puBp6s SIOTTAOEWV TWV TTUPHAVWV
€v6G padievepyol LAIKOU Kol TTOAIGTEPO HETPIOTAV O€ KIoupl (curie) 6TTou:

1 curie =1 Ci = 3,7 - 10" diaomdoeig/ s (11.3)

To padio evepydotnTag 1 Ci avtioToixei og pala padiov tepitrov 1g. H
HOVEOQ EVEPYSTNTOG TTOL XPNOIHOTIOIEITAN OPEPT KOl AViKel 0TO Sl (AleBvEg
Y0oTnpa Movadwv) eivar To becquerel (Bq) kai ico0Tan e piax SiGomraon avé
devTepdAemTo.

H evepydtnTa (A) evég SefypaTog oxeTiCeTan pe TO XpOvo LTTOSITTAGCIO-
opo0 Tov. Eidape oTI:

AN = —ANAt ka1 A = 0,693/T

JUVETTWOG:

A- —-AN “AN= 0,693

At T T

nN, (11.4)

610V N £ivail 0 APIBUSS Ypappopopiwy TG padievepyol ovoiog kai N, eivai n
oTadepd Tov Avogadro N, = 6,02 x 10** mol” (o apIBpSs Twv aTGpWY Ot Eva
mole).

Q [TAPAAEITMA 11.1

To *’Co (koBd&ATio 60) SiaoTréTon pe XpGvo LTTOSITTAGCIAOHOU 5,27 XPOVIX
= 1,66-10%s oe *Ni, To 0TM0i0 OTN OLVEXEIQ EKTTEPTTEI HVO OKTIVES Y, TTOL
XpnoipotrolovvTal evpoTOTA OTN BepaTTeia Tou Kapkivou. don eivail n
péla piag padievepyou mmyis *°Co evepydTnTtag 1000-Ci;

Avon
A6 TN oxéon (11.4), AbvovTOG G TPOG TOV OPIBHS TWV YPAHHOHOPI®V N
€XOLpE:

AT~ 1000x 3,7x10"s™" x1,66x10"s

- - 22" =0,0147mol
0,693N, 0,693 % 6,02 x10*mol

Etreidry 1 mol *°Co éxer péla 60 g, n péda Tou defyparos eivai:

m = (0,0147 mol) (60 g mol”) = 0,882 g.
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“EkBeon kol amoppo@nBsioca §6omn. H €kBeon Oefxvel To TOGG TOL 10VTIOHOU
TTOL TTPOKOAEITAN O€ €va LAIKG, v N aroppo@nBeioa 6601 ekppdlel Tnv
EVEPYEIQ TTOL ATTOPPSPNOE TO LAIKG OTT6 TNV aKTIVOPBoAiar Trou 6€XOnke. Zv-
VETWG, 1| amoppogndeica doon eapTdTal amd Tig 1I616TNTEG TOV VAIKOU
Kal TG akTivoPfoliag, eved n €kBeon kaBopifeTal amd TA XAPAKTNPIOTIKA
TNG akTIvofoliag povo.

H €kBeon opileTon pévo yia TiG aKTIVEG X KOl TIG OKTIVEG Y HE EVEPYEIES
HEXP! 3 MeV kai 61 Yo GAAEG HOPPES aKTIVOBOAIGS.

Movébda €kBeong ToAaidTepa ATV TO roentgen (R) Trou opileTal wg TO
006 TOL BETIKOV (POPTIOL AT IOVTIOHS TTOU TTPOKOAEITON OE £V XIAIGYPOHHO
ENPou aépa LTTG KAVOVIKEG GUVONKES TTieang kai Beppokpaaiog (1 atm, 0 °C).

1 roentgen (pévtykev) = 1R = 2,58 - 10 C/kg (11.6)

AnAadn, 1 R akTivav X [ oakTivewv y rapdyer 2,58 x 10 C BeTIKOV qopTiwv
og €va XINGYPAPHO EnNpol aépat LTTG KAVOVIKEG OUVORKES KAl PUOIKG €va (00
KOT& HETPO TTO0O OIPVNTIKWV IGVTWV. ZAPEPQ, XPNOIPOTIOIEITAI I HOVAdO TOL
Sl rou eivan 1 KOLASPTT/XIAIGYpappo, dnAadh 1 C/kg.

H amoppopnbeioa &6on D givai n evépyeia TTov amodoOnKe oTovg 1I6TOUG
£v6G 0opYavIopoL avd povada palog Twv 1I0T®v. Movada Tng atroppo@ndei-
ong &6ong riTav moAaidTepa 1o 1 rad (radiation absorbed dose) 6trou:

1rad = 0,01 J/kg (11.7)

“Ek0eon 1 R og akTiveg X 1 akTiveg y Tpokalel amoppogndeioa ddon o
padakovs 10ToU6 Trepiov 1 rad. H povada mou xpnoipoTtroleiTal ofpepa Ko
avijkel oto (Sl) eivar To gray (Ykpél)

1 gray (Gy) = 1)/kg

AvTtifeTa pe TNV €k0g01), N amoppo@ndeica doon xpnoipomolEiTAl Y
6\a Ta €idn Twv akTIVOBOAIV TTOV PTIOPOUV VU TIPOKKAEGOUV IOVTIONG Kl
6X1 POvo yia TIG aKTIVEG X KOl TIG OKTIVEG Y HE EVEPYEIX HIKPOTEPN ATIO 3
MeV.

U FIAPAAEITMA 11.2

Eival yvwoT6 671 o1 {wovTavol 10Tof, éTav 6exBovv d6om 10.000 rad kato-
oTpépovTal TeAeiws. Av 6exBoUpE OTI N EVEPYEIX TTOL TTAIPVOULY Ol 1GTON
atré TNV okTIVoBoAia Trapapével €€ 0AoKAPoL 0’ avToUg, TG0 Bar aLENOEl
n Beppokpacia Toug, 6Tav dexbolv d6an 1000 rad; (AideTon 611 N €18IKN
BEPUOTNTA TWV I0TWV EIVAI 1] IBIX TTEPITTOL PE AUTI TOL vePOD, ¢ = 4180 J
kg'K™).
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Avon

Z€poupe a6 TNV TPoNYoUevn TGEN OTI N BepPOTNTA AQ oL XpeIGLeTal
yio va TipokaAéael HETOBOAT TNg Beppokpaaiog kaTé AT og p&la evog LAI-
KoU pe €181k BeppdTnTa C, iva:

AQ = m c AT (1)

>tnv mepimTwor| pag 10.000 rad 1c0duvapolyv pe atroppo@nBeioa evépyeiot
ava& povada péalog:

AQ

—==1000x0,01 Jkg™' =100 Jkg " @)
m
Yuvemws, o1ré Tn oxéon (1) éxovpe: AT = @1
m c
Kol AGyw Tng (2) €xoupe:
100 Jkg71 X %171 = O, 0239 K
4180 Jkg 'K

Mapatnpolpe 611 n avénon Tng Beppokpaciag ival aoipavTr. Mg £&n-
yeiTon T6TE N BavaTn@opa dpdon Tng akTivoPBoAiag; H amdvrnon eival
OTI 1 eVEPYEIT TNG OKTIVOBOAIG deV KATAVEPETOI OPOISHOPQPX O€ OAN TNV
£KTOON TOUL 10TOV KOl 6TI N 6pdion Twv akTIvoBoAiwdy de oxeTi(eTal pévo
pe TNV avénon Tng Beppokpaoiog OAAG Kol PE XNHIKES KOI TTUPNVIKES pE-
TATPOTTEG OTA GTOHX TWV KUTTAPWV. AVTIBETQ, N evépyeia AapBaveTal og
OXETIKG HEYGAEG TTOOGTNTEG OO PEPHOVWHEVA GTOPO OE OUYKEKPIPEVES
TUXQIEG BETEIG PE ATTOTEAEOPT TNV ATTOOVVOEOT KPIGIPWV BIOAOYIKWDV HO-
piwv.

H amoppopnBeioa §60n avapépeTal o €va PUOIKG PAIVOHEVO, TN HETA-
boon evépyeiag oe Eva VAIKG. Ev TOUTOIG, T TTOTEAEOHATA TNG OKTIVOBOAIDG
o¢g £va (wvTave 10T eEXPTOVTOI ATT6 TO £i60G TNG AKTIVOBOAIOS Kol AT TV
evépyeld Tng. Eivon rpopavég 611 GAAN emridpaon Ba €xel oe éva LovTave 1I0TO
n okTivoBoAia o a6 6Ti N B, €0Tw KAl av £xouv ThV Bl evépyeia, HIOTI N
akTivoPoAia 3 eival TTOAD TTepIoaGTEPO SIEIGOVTIKA.

O ovvreleotiis MoIdTNTAS (QF) HIOG CUYKEKPIPEVNS OKTIVOBOAIDG opiCe-
Tal a6 T oOYKpPIoN TWV BIOAOYIK®OV TNG ATTOTEAEOUGTWV TTPOG EKEIVA HIOG
TPOTLTING OKTIVOBOAIaG, TToL cLVABWS eival N akTivoPBoAia X evépyeiag 200
keV. O ovvredeoTs TroIdTNTAG (QF) e€opTéTON QTS TO £160G TNG AKTIVOPOAL-
06 KOl TNG EVEPYEIGS TS Kal atré To {wTIKG €i60G Kol TO PIOAOYIKG POIVOHEVO
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mov eeTélovpe, STTWG Mivakag 11.1

paiveTal oTovV  TIVOKO T2 1S e ()7
(11.1). Ta BeTik& 16VTO . o
(GwpaTiBIo a), MOV oTTo- EE oplop/ou QF = 1 yix akTiveg X 200 keV
6idovv TTepIo0GTEPN EVEP- AkTivoBolia QF
Yeia avé povada prkoug | “'Co okTivegy (1,17 ko 1,33 MeV) 0,7
Siadpoprig Toug amé 6,11 | 4-MeV okTivegy 0,6
ol OKTIVEG B (NAekTPSVIC) AkTives B 1,0
Kot of OKTIVES Y (@WTS- | Mpgyréviar (1-10 MeV) 2,0
VIQ), YEVIK& TTPOKOAOUBV NeToduia 210
HeYoAUTEPN PloAoyikn Ko- p

P c . P AKTIVEG O 10-20
TAOTPOPNR OTé OTI N IdIX

n amoppopndeioa ddon
akTivwv B i Y. EvrovTolg, n emidpaot] Toug ouxvé TreplopileTal OTNV ETIPA-
VEIO TWV 10TQV, S16TI €X0LV TTOAD pIKpr] epPéeia.

H Broloyika 100866vapn 66on oe rem (roentgen equivalent for man = 100-
duvapo Tng akTivofoAiag roentgen yiax Tov GvBpwTro). Mo Tapdderypa, piro-
pel va OXNPATIOTEN KATAPPAKTNG OTX PATIC £iTe pe 1 rad akTivav X evépyeiag
200 KeV eite pe 0,1 rad vetpoviwv, dnAadr] 1 rem. Ze kG0e mepimTwaon n Pro-
Moyikd 10080vapn 8§6on (oe rem) 1I000TaI pe TNV amoppognBeica §6on (o€
rad) emi To ouvredeoTn oI6TNTAG QF.

‘Eva rem o1roiaodimoTe oKkTIVOBOAIOG TrpokaAel Tnv idiax BroAoyikr] pBop&
He auTH TToL TTpokaAeiTon amrd éva rad akTivav X evépyeiag 200 KeV.

310 81EBVEG oUoTNpO povGdwv 1 BroAoyiké 10060vapn 66on peTpdTal o€
sievert (Sv - oifep) kai 1000TaN pe TNV amroppognBeioa d6on oe (Gy) emri Tov
ouvTeAeoTr] ToiI6TNTOG (QF).

Mivakag 11.2

Movada OpIopsg

EvepydTnTa curie (Ci) 3,70 x 10" Siaoméoeig/s

becquerel (Bq) |1 &iGomaon/s

‘EkBeon (akTiveg X 1Y) roentgen (R) 2,58 x 10 Ckg"' o€ Enpéd aépa

(KX
AtroppopnBeioa S6om rad 0,01 Jkg"
gray (Gy) 1 kg’
BioAoyikd 10060von rem QF x (660n ot rads)

o6on

sievert (Sv) QF x (66on o€ grays)
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(O AdkTwp TZEKUA kal 0 MioTep X&IVT TOu evepyelakol pog HEAAOVTOG)

Zvudvarte, uEQes xau viytes, Suudvare,

TOY 0VEAVIO TINAG TGOS #AL UELS TEQUUEVOUE,
ayrlves woales, mavrodvvaues, aoréoia

xaul Yodpara va. merayrovy an’ ta yéoia oag.

N. Boerrdxog (Foduua ovov P. Onevydipeg)

Mo x1IAGdeg xpovia 0 GvBpwTTOG ETTAIPVE TNV EVEPYEID TTOL XpelaldTav atrd
TNV Kavon Tov E0AwV oTnV apxr, Tov AIBavOpEKwV Kol GAAWY HOPPOV YOI-
AvOPGKWY ApYOTEPD, KOI TOL TTETPEARIOL TTPEOPATA. XTNV TTPAYHOTIKGTN-
TO OPWS EKEVO TTOL EKPETAAAELSTAV ATAV 1 NAIOKT| EVEPYEI (EVEPYEI TOL
"HAiov trov égprave oTn ' pe Tn BoriBeia Tov PwTAS). MpdyparTi, n evépyeia
até TNV Koon GA®WV aUTAOV TwV VAIK®OV dev eival TTop& éva HEpog Tng nAia-
KAS EVEPYEIOG TTOL €Xel ATTOBNKEVTEN 0T LAIKG OUTG KATG T SIGPKEID TwV
EKOTOPHLPIWV XPOVWV TTOL TTPONYABNKAV TNG EPPAVIONS Tou avOpwTToL. Ol
QAVGYKEG OHWG OAHEPT TNG AVOPWTTETNTAG O evépyeia £xouv avénOei Tpopa-
KTIKG, EVA OUYXPOVWS TA SIGBECIHG OTTOBEPATA TWV TTAONG PUOEWS KALTI-
HWV, OTTOG QUTE TTOL AVAPEPOHE, £XOUVV HEIWOEN ONPAVTIKE KAl o1 TTPOBAE-
PeI§ Yo TO KOVTIVE péANOV gival SUOpEVEILS.

MpoPdAAel, oLVETTWG, GPEINIKTN 1 AvayKn TNg avaliTnong evég GAAou
TPOTTOL TTAPAYWYAS EVEPYEIQS, TTOL VO pI POCiCeTl OTA TTAPAOOTIOKE KOO~
OlHOL.

O 1pbTog av TS Ppébnke TpIv amrd 60 TTePITTOL XPOvIa, 6Tav o1 yeppavol
puoikoi Otto Hahn ko Fritz Strassman €kavav piar evTUTTOOIOKE avak&GALYT).
Bprikav 611 To oupévio —235 (*5U), 6Tav BopPopdioTel pe veTpévia, Xwpile-
Tal og 500 HIKPOTEPOLG TTUPHVES HE TO HIOS TTEPITTOL PEYEBOG TG GUTG TOU
apxiKoU TTuphHva.

To véo auTo paivépevo ovopGoTnke axdon (fission) kai rapaTnpeital o
oLXVG 0TO 0LPGVIO —235 AT 6,TI OTO TTI0 YVWOTO ovpAavio —238.

Tn Siadikaoia TNg ox&ong PITopovpe va T CUAAGBOUHE WG EIKGVT, OV PAVTO-
OTOUHE TOV TTUPHVO TOU OVPOVIOL TavV HIa OTaYova vepou (eik. 11.7). Zop-
PWVA PE QUTH TNV TTPOCOHOIWAT, TO VETPOVIO TTOV ATTOPPOPATAI ATTG TOV
TupAva ToL *H5U Tou aLEGVEL TNV ECWTEPIKH EVEPYEIX (GTTWS av BEPPGVOLHE
TN oTayéva). H avénpévn eowTepikn evépyeia Tou "Sieyeppévou” Tdpa Tupr-
va eKONA®VETON pe aLENPEVN KIVNTIKOTNTO TWV TTPWTOVIMV KOI TWV VETPO-
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ViV TOU, P OTTOTEAEOHO VO OTTOKTAOEI OITTPOCOOKNTA ETTIHNKES OXAHO (EIK.
11.7B). ‘Otav o uprivag Bpebel 0’ avTh TNV KaTdoTaon (eik. 11.7 y), n €Aén
TWV OKPAIWY TTEPIOXWV TOL PEOW TWV HIKPHS EPPEAEIOG I0XVPWV TTUPNVIKWV
duvapewv e€axoBeviCel, Adyw Tng avEnNPEvNG aTTEOTAONG, KAl Ol NAEKTPIKES
aTTWOTIKEG Suvapelg emikpaToVv. ‘ETol, o TuprAvag BpaveTal ae Vo Tuph-
VEG, EVM® OLYXPOVWS EKTIVAOTOVTAI KOI PEPIKG VETpOvIa (eik. 11.76). O olv-
BeTOG TTUPHVOG O€ SIEYEPHEVN KATAOTAON TTAPAHEVEL VIO XPOVO AIYGTEPO TG
10" s, K&TI TTOL ONpaiver 6Ti N Siadikaoia eEeAiooeTON TTOAG Ypriyopa.

N| n N2
+ + + 7 0
(@ ® V) © @

) 28U (SleyepEVOQ)

Eikéva 11.7
Zxdon evog upAva U agou €xer UMGBE! VETPOVIO, GUHPWVA UE TO HOVTEAO TNG
OTAYOVAG.

Mia TuTTIKA TTEPIMTTWON OXGONG TTAPIOTAVETAI ATIé TNV AKGAOLON aVTi-
dpoon:

on+ 22U — U — MBa+ 2Kr+3,n,
av Kol TEpa TTOAEG GAAeG propolv va GupBoUV.

Tep&oTion TTOOG EVEPYEIOG ATTEAEVOEPWDVOVTOI KATG TN SIGPKEIG TNG OXG-
ong. H evépyeia auTr TPoépxeTal ammd T HETATPOT H&LaG Ot eVEPYEIQ,
obppwva pe T oxéon Touv Aivotdiv E = mc’. To GOpoiopa Twv paldv Twv
TPOIGVTWV TNV OXAGONG iVl HIKPOTEPO TG TNV aPXIKT] HGLa Tou Oieyeppé-
vou Truprjva. H pé&do Trou PETATPETTETAI O€ EVEPYEIX ICOVTAI PE TNV ETTITTAEOV
EVEPYEIO TTOL XPEIGLETAI £VOG OYKWONG TTUPAVOS, 0aV VTGV TOL OLPAVIOU,
Y10 V& OUYKPATHOEN TA TIPWTGVIG TOL, KOl 1I000Tal TrepiTrou pe 3,2x10" ). Ex
TPWDTNG OYPEWG I EVEPYEIX AUTH PAIVETAI OOTJHOVTT. AAAG, OV OKEPTOUHE OTI
pe TN diadikaoia Tng aAvoidbwTig avtidpaong (eik. 11.8) TepIcodTEPEG AITTO
10** TéT0IEG SIOOTTGOEIG PTTOPOUV V& CUHPOUV OE EKATOPHUPIOOTG TOL dEL-
TEPOAETITOU, KATOAXBAIVOUHE OTI TEPGOTIX TTOO& EVEPYEIOG KOl 10XVOG €ivail
diobéoipa oe alotroimoipo emiTedo.
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Eixéva 11.8
ZXNHOTIKI] QVATTAPAOTAON HIAG 0AVCISWTIG AvTidpaonG.

Mia avToguvTnpobpevn aAlvoIdwT avridpaon Oa propovoe va Trpory-
HOTOTIOINBEN KO TO TEPAOTIA TTOO& TNG TTUPNVIKAG EVEPYEING B pTTOpOvCOV
va S1areBovv aTnv katavéAwor. O Fermi (eik. 11.9) ka1 o1 OLVEPYETEG TOU
£6e1€av 6T AUTO eival £PIKTO KATAOKEVALOVTOG TOV TTPWTO TTUPNVIKO QVTI-
SpaoTtipa 1o 1942 (eik. 11.9).

Eikéva 11.9
O Enrico Fermi oTo epyaoTripio Tou. ZLVERaAe ovaIAOTIKA OTnV avaTrTuén NG Oswpn-
TIKIG 600 Kau TG [Neipauatikrig uoIKiG.

ATIé TOTE TTOL KOTAOKEVGOTNKE O TIPWTOG AUTOG TTUPNVIKGS AVTIOPOOTH-
pag £wg oNpepa, TTOAOI avTIOPAOTHPES EXOUV KATAOKELAOTEN 0€ BIGPOpPES
XOPESG KOl £XOUVV OUVTEAETEI OTNV QVTIHETWTTION TOUL £VEPYEIOKOD TTPOPARHO-
TOG 0€ £Va ONHAVTIKG TTO000TE, XWPI§ aUTO va anpaivel 611 &g dnpiobpynoav
&M TpofArpaTa, iowg e&ioov cofapd, dTTws Ba SolpE.
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H Abon tou evepyeiakol TPOoPARHATOS TNG avOpwTOTNTAS Bo PTTopovaE
iowg va eival 1 eVEPYEIX TTOL EAEVBEPWOVETAI KATG TNV OVTIOTPOPI OKPIBWS
diadikaoia TNg oxdong Tou eivan np ovTNEN 600 eAaPP@OV TTLPHVWV O Eva
BapUTepo. H mrupnviki) o0vTnén atoTeAel TOAD TePICOGTEPO EAKVOTIKE AVON
WG PEBODOG TTaPAYWYNS EVEPYEIRG, TOGO SIGTI Ta VAIKG TTOU XPNOIHOTTOI00-
vTal eival TPAKTIKG ave§GvTANTO 600 Kol S16TI T TEAIK& TTPOoidvTar TNG eiva
oToBePS Kol Sev TTApoLoIGLovY Ta YWwo TS TTPoPAfHaTa S1GBeong Twv TTupn-
VIKQOV amoBART®VY TG oxé&ong.

Ev ToUToIg N emiTevén Tng eAeyXopevng odvrnéng ko n Afyn amé auTh
XPHOIPNG 10X00G £ival GKOMN KOl OHEPO PIX HEYGAN ETTIOTNHOVIKI] KOI TEXVO-
Aoyikr TTpSkAnon.

YHEPO Ol TTIPOOTIGOEIES YIO ETTIITEVEN EAEYXOHEVNG OVVTNENG ETTIKEVTPD-
VOVTal 0TI OVTIOPGOEIG HETAEY TWV I00TOTTWV TOL LEPOYGVOU, TOL dEVTEPI-
ov (3H) kai Tou TpiTIOL (3H ).

o) JH+ H—> SH+ p+ (4 MeV Kivntik] Evépyeia).

B) *H+3H— iHe+ jn+ (17,6 MeV KivnTik Evépyeio).

Kai 0Tig 00 TrepITTTdOEIS 01 BETIKOI TTUPIVES TIPETTE, YIX V& TTANCIGOOLY
TG00 TTOAD WOTE Vo SPETOLV 01 I0XVPES TTUPNVIKEG SUVAIHEIG KOI VO TOUG EV®-
00UV, VO VTTEPVIKIOOLVY TIG I0XUPES OTTWOTIKEG NAEKTPIKEG Suvapers. Na vor
TO €MTOXOLV QUTE, XPEIGLOVTAI VO €XOULV KIVITIKI] EVEPYEIX TOUAGIOTOV 0,2
MeV. TéToieg KIVNTIKEG eVEPYEIEG UTTOPOUV VO OTTOKTHOOULV O1 TTUPAVES TOL
devTépiov kail TOL TPITIOL, av BpeBolv o BeppOKPAOieg PHEYOADTEPES OITTE
HEPIKG ekOTOppUpIa BaBpovs Kedaiov.

O "HAiog Kol T GAAG GOTPar €X0LV BEPHOKPOTTO APKETWV EKATOPHUPIWV
BaBpwv 0TO £0WTEPIKG TOUG KAl £€TOI PTTOPOVY KA CLUVTNPOUVV QvVTISPAOEIS
obvtnéns. 'OAn n evépyeia Tov ektéptrel o "HAlog mpoépxeTar amd TN dia-
Sikaoia Tng obvtnéns. O "HAiog pe Tn diadikaoia Tng obvTNENg PETATPETTEN
o€ evépyela KGBe deuTepOAeTTO TrEpiTTOL 4,4x10° TévOLG P&dag, TNV OToIx
akTIvooAel oTo diGoTNHA.

AT 600 eiTTape g TOPA, KaToAafaivel Kaveig 6TI, TTap’ GA0 TTOU o1 evep-
YEIOKEG QVAYKES TG AVOPWTTOTNTAG OLVEXWS ALEGVOLY, 01 TIPOOTIADEIES VIO
e€evpean GpBovng, TNVAG KOl AoPAA0DS TINYAS EVEPYEIOG OEV €XOLV AKON
KOXPTTOPOPHOE! KAl I0WG V& KABUOTEPROOLY TTOAD aKOpN. MpETTel, eTTOpEV®S,
va KOTABAGAOUPE OUVEXH KOI CUOTNHOTIKA TTPOOTIABEI Y1 £60IKOVOHNOT KAl
opBoAoyIki XpAon TwV SIGBECIHWY EVEPYEIOK®DVY TIYWV, KO OKOHN YIO TNV
eKMETGAAELOT KOl TNV aloTroiNon 0To HEYIOTO dLVATO PABUS TWV AVAVEDOI-
HWOV HOPQ®V eVEPYEIG (XOAIKT, NAIOKE, YEWOEPHIKA KTA.).
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Dlle Omevydiueo, fdlovrag T’ avrl oag oro ydua,
ovo fdpog mov vrdgyet o’ éva Ylyovio duuov,

6’ axovoere T dumif Tov Potj.

Morpaousva to pwg xai to oxdrog ora fdén Tov,
10 #a0éva Tovg yweLotd epuyévouy.

To pwg meuuével To yéoL pag.

To oxdrog o Adbog uag.

N. Boerrdxog (Todupa orov P. Onevydipeg)

Eivon oAfBeia S0okoAo va ouAAGPBel kavelg TT6oo Afya yvwpiloupe yia K&TI
IOV pe T6OoN €VKOAID XpnoiIpoTroloUpe. Kavévag oTnv TPaYHATIKOTNTO OEV
&€pel oe EON padievEPYEIX KAl VIO TTOO0 XPOVIKG SIGOTNHO PTTOPEl Vo eKTE-
Bei 0 avOPWTTIVOG OpYaVIOHGS Xwpis coBapd kivbuvo. Kal Spws, ouvexws Ka-
TapTICOVTOI TTPOYPAPHOTA TTOPAYWYNS EVEPYEIOG HE TTUPNVIKGE EPYOOTAOIN
o€ GAo Kol M0 TTOAAEG XWPES. Apaye N aITiax givai ) TTavTeARg adiagopia yix
TOV GVOPWITO PTTPOOTE OTNV TTPOOTITIK TOL €0KOAOL KEPOOULG i N EYKANHO-
TIKA &YVOIO TWV ETTIOTNHOVIKAOV O£SOpPEVMV a6 €KEIVOLG TTOL TTAIPVOLV TIG
ATTOPAOEIS;

‘OMol o1 K&TOIKOI TOU TIAQVITN EIHAOTE KATG KATTOI0 TPATTO TEIPAHATO-
{wa a@ol KaBNpepIVG SeXOUAOTE OPKETEG TTOOOTNTEG PAOIEVEPYEIOG TTOL
EKTTEPTTETAI OTTO (PUOIKEG KAl TEXVNTEG TNYEG. XUHPWVA HE OTATIOTIKEG, O
péoog Evpwraiog exTiBeTan k&Be xpévo oe ouvoliki akTivoBoAia 100 - 200
mrem, Trov avTioTorxel oe 10 - 20 akTivoypoapies. H pior] TovAdgyioTov amé
QUTH TNV TTOOOTNTA TTPOEPXETAI OTTG TOV HAIO KOI TIG KOOHIKEG OKTIVEG TTOU
S1a1TEPVOLY TO PUOIKS PIATPO TNG ATPGTPAIPOS, TO 45% OTIG TA IXTPIKG Hn)-
XOVAHOTO KAl TO LTIGAOITIO 5% O Ta TTUPNVIKG amoPAnTa TTouv BGPovTal
0TI YN, TA KOITAOHOTO POOIEVEPYWDV OLOIWY, TA TTUPNVIK& £PYOOTACIO KOl
OKOPO OTTO KOIVEG OIKIOKEG OUOKEVEG OIS 01 TNAEOPAOEIG KOl 01 KOUCIVES.

O1 ovvéTreleg TG padievépyelag opeilovTal oTnv eTTdPaON TwV akTIVoBo-
AV TTOL TN oLVOdEVOLY OTOVLG {WVTOAVOUG KUPIWG OPYAVIOHOUS.

AéyovTag akTIvoBoAieg evvoolpe Tig o (TTUprveS nAiov), Tig B (NAekTpSVIO),
TIS Y (NAEKTPOHOYVNTIKY TTOAD LPNARG CUXVOTNTOG). X' AUTEG PTTOPOVHE VO
oupTTEPIAGPOLpE Kal TIG OKTIVEG -X- KOBWS Kal TNV LTTEPIADON OKTIVOPOAIX.
‘OAeg o1 TTponYoUpEVES OKTIVOBOAIEG, £TTEION PTTOPOVY VO TIPOKOXAECOULY 10VTI-
OHS TwV aTéHWY TNG VARG TTov cuvavToLUV 0T Siadpopn Toug, ovop&lovTal
10vTiCouoeg akTIVOBoAies.

‘OTTwg 6Aa TA TTPAYHOTO TTOL €XEI EQPEVPEI O GVOPWTTOG £TOI KOt 1) pOdIE-
vépyela €xel 600 OYeI§ TNV KOAR KOI TNV KOKH.
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> Oa ava@epBovpE MPWTA OTIG BETIKEG CUVETEIES TNG padlevépyElng.

Ol evepYNTIKEG EQPAPHOYEG TWV PASIOICOTATTWV KAl TWV AKTIVOBOAIV 0TV
1aTpIKA eivar T&pa TTOAAES. Eivanl yvwoTé 611 pe Ta padloiodTotra avixvelou-
HE Kal PE TNV OKTIVOBOAIX TTOU EKTTEPTIOVV KOTOTTOAEHOUHE TO VEOTTAGOHOTO
(KapKIVOLG) TTOL AVATTITOTCOVTAI O€ HIGIPOPT BPYAVA TOL AVOPWDTTOU.

AMG kai ge atrevBeing AKTIVOBOANON aTrd eEWTEPIKEG TINYEG KA PE KATGA-
AnAa 6pyava (eik. 11.11 kou eik. 11.12) emMTUYXAVETAI I KATATTOAEUNON TOU

Kapkivou oTIg Si1Gipopeg HOPPES Tou.

Eikova 11.11

Eikova 11.12

O1 eapHOYES TNG padievépyelag dev TepIopiCovTal HOVO OTN BEPATTEVTIKNA

Kol diayvwoTikr aloTroinor] Tng.

Y& m&pa TTOANOUG TOUEIG TNG TEXVOAOYIOG KOl
NG emMOTAPNS N padievépyeia BoriBnoe kai Bond&
v e§€NIEN. H TewAoyia, n lewtovikr, n YopoAo-
yia, n MeToMovpyia eival pepikoi pévo amré Toug
TOUEIG OTOUG OTTOIOLG N PAdIEVEPYEIR TTPOCEPE-
PE ONHOVTIKEG LTTNPETiEG. AAAG KAl TEXVOAOYIKES
EQPOPHOYEG, OTTWSG O TTUPNVIKOG AVIXVELTHS Pw-
TI&G Kol TO TTUPNVIKG OAeEIKEpaLVO, eival PEPIKES
HOVO OTT6 TIG TIPOKTIKEG EPOAPHOYES TNG.

Téhog, dev TpéTrel va TTAPOAENPOVPE TNV OLY-
oAl Tng padievépyeiag otnv loTopia kol oTnv
Téxvn. ZTnVv loTopiar ouVEPaAe OLOIGOTIKG pe TOV
TPoodIopIopd TNG NAIKiag Twv SiGpopwv apyaio-
AOYIK®V evpNUGTWY pe TN péBodo Tng padioxpo-
voAGynong pe '*C. Ztnv Téxvn ouvéBale pe Tn
duvaTéTnTa avixvevong eAGXIOTWV TTOCOTATWV
XPWOTIK®OV, DOTE VA KOABIOTATOI SUVATI 1 OITTOKO-
T&OTOON POAPHEVWV EPYWV TEXVNSG.

AKOpN n akTivofBéAnon pe padievépyeia xpnoi-

Eixéva 11.13

To oevtovi Tou Topivo TTov
TMOTEVETAI OTI ATTEIKOVICET
TO TTPOOWTTO TOU XPIOTOU.
Me 10 puébodo 1nG pasdio-
XxpovoAdynong ue C-14 6i-
ammoTWONKE OTI VPAVONKE
petadl Twv eTdv 1260-
1390 u.X.
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HOTTOIEITOI 0TI BIOPNXAVIQ TPOPIPWV I Tr) GCUVTAPNON TWV TPOPWV, APOL
HE QUTO TOV TPATTO VEKPWVOVTaI, 6TTwG Bar dovpe, Tar {wvTavol KOTTAPO KO
o1 AoITTol HIKPoOPYQVIOHO!, OAAG KOl YIOK TNV OITTOOTEIPWOT) SIGPOPWY CLUOKEL-
WV KOl OKEVOAOPGATWV.

> Bhafepig ovvémeieg TG padievépyeiag.

Ta SiGpopar VAIKG odpaTa, 6Tav ekTiBevTal oe padievepyd akTivooAia, vi-
oTavTal S1GPOoPEG AANOIDOEIS.

To péyebog Twv oAAoIDTEWY aUTOV eEXPTETOI OO dIdPOopous TTapd-
YOVTEG, Ol KUPIGTEPOI TG TOUG OTToIoVG ival: To €i60g TNG akTIvoPoAiag, n
EVEPYEID TNG OKTIVOPBOAIOG Kol 1) pUoT TOL AKTIVOBOAOUHEVOL LAIKOU.

M1ropobpe va emdp&oovpe OTIG IBI6TNTEG T.X. SIGPOPWV LAIKDV KOl VO
TIG BEATIOOOOUVE 1 VO TIG ATTOSLUVOPWOOLHE, AV TOL EKDETOLUE ETTT HOKPO XPO-
VIKG didoTnpa og évtovn akTivoBoAnon. AuTé o@eifAeTal OTO OTI Ol GUVEXEIS
OUYKPOUOEIG TWV CWHATIOIWV Twv SIGQopmv aKTIVOBON®DV PE TX GTOHA TV
LAIK®V ETTIPEPOVY HETATOTTION AUTWV HE ATOTEAEOUA TN HETAPOAR TNG KPL-
OTOAAIKAG 60prG TOL LAIKOU KOll, KOAT& OUVETTEID, TwV IBI0TATWY TOUL TTOU ETTN-
pedlovtal amd auTr. K&Ti TéTolo Tr.X. ouvpPaivel e To LAIKG TNg "KapdIGg"
TWV TTUPNVIK®OV QVTISPOOTAPWV.

XToUg {WVTAVOUG OPYOVIOHOUG o1 podievepyEG OKTIVOBOAIEg ptTopel vor
€xouv oAU ooBapdTepeg ovvémeleg. ‘OTav akTivoPoAia SiépyeTan améd Lw-
vTavE KOTTOPO, PTTopel va oAAGEEl ] var KATAOTPEWE! Tr OOU ONHOVTIKGOV
popiwv, pe amoTéAeopa Tn duoAeITOLPYIT f KO TO BEVATO TWV KUTTEPWV
AUTWV KOl TEAIK& OAGKANPOL TOL OpyaviopoU. XLVAOWS, T KOTTAPX TTOU
avomTOooovVTal i SIIPOVVTAI TTIO YPyopa eival Ta TIAE0oV evaioBN T 0T pa-
S1evepyo akTIvoBoAnon. Ta KapKIVIKG KOTTapa TTOAGTTAGGIGLovVTaI TTOAD TTI0
YPHYOpO Kol aUTS aKPIPWS EKPETOAAEVGPAOTE, YIX VX TOl KATATTOAEPOOVHE
pe TNV akTivoéAnon. MNa tov 610 Adyo Ta épPpua kon Ta VATTIX eivan TTOAD
o eVTTPSOPANTA OTNV AKTIVOBGANON aTr6 6,TI 01 EVAAIKES. AUTOG Eival KOl O
Adyog ou Sev rpEmel 01 EYKVES YUVAIKEG VA EKTIOEVTAI TNV AKTIVOOAN-
o1 aKOpN Kal piag amAig aKTIVOypagpiag.

H 1repioplopévn yvaon o €XOUVHE YIO TIG GHECEG CUVETTEIEG TTOU EXEI
0TOUG AVOPWTTOUG N Padievepyds aKTIVOBOANON o peydAeg d60€Ig TTPoEp-
XETAI PHOVO OTTO TNV TTOPATAPNON TWV BUPGTWV TWV ATOPIKWV PopBadv Tng
Xipooipa kot Tov NoyKaodKI Kol TV aTUXNPGTWVY TTou €Xouv oLpPEl 0TOUG
TTUPNVIKOUG OTABHOUS TTOPAYWYAS EVEPYEITS.

MARpNS €kBean Touv avBpw oL Ot SG0EI§ KATW TwV 25 rem dev €xel TTOPO-
TNPOIHES OLUVETTEIEG.

Ab&non Tng 66ong oe 100 rem TpokoAel BAGPN OTO PUEAS TWV OOTWV KAl
pe S6on mévw amé 800 rems ep@aviovTal SINTOPAXEG OTO YAOTPOTTETITIKG
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obotnpa. MNa §6on peyoddTepn atmd 500 rem 0 OGVATOG ETTEPYETAI HETG OTTO
SidoTNpa peEPIKWV NUEP®V 1} BSopGdwY.

Mn Bavarngdpeg d6oeig, 66o¢eig pikprig didpkelng kal SGoeIg TTov AfgON-
OOV OTAOIOKG O€ HOKPS XPOVIKG SIGOTAPATA, HTTOPE( VO TIPOKOAETOLV KOPKI-
VO PET& OTT6 pIot AavOGVOLTa TTEPI0G0 PEPIKWV XPOVWYV, KATG Tr SIGPKEIX TN
oTrolag dev ival aviyveboIPa onpGdIa aoBEveiag.

H mlavéTnTa BavdTou omré kapkivo dimAacidleTal, 6tav n 66on Ppioke-
Tan peTa€l Tv 100 kau 500 rem. AT TOAAG TrelpdpaTa o€ (OO KAl OTT6 T
Sl00€oi1pa oTOIXEIX TTAPATNPAOEWY OE AVOPWTTOUG CUVAYETAI TO CUHTTEPO-
opa 0TI  avénan otV MOAVETNTA EHPAVIONG KAPKIVOU eivar eLOEWS avGio-
YN TNS OLUVOAIK& CLUGOWPEVHEVNG GONG K&OE poppr|g (akTIVOBOAiar -X-, OKTI-
voBoAia uTTEPIAON, O, 3, Y, KOOHIKN).

» leveTIKEG EMTTWOOEIG,

AV Kall 01 YEVETIKEG HETOMGEEIG TToL oLVEPNOOV oTa BloAOYIKG €idn KaT&
TN SIGPKEIX EKATOPHLPIV XPOVwV Padl Pe TN PUOIKNA ETTIAOYH ATTETEAECOV
TOV KUPIO HNXAVIOHS YIX TNV PQAEVIOT TOU avOpdTTIvou eiboug aTn onpepIvi
HOp®N TOL, Ol TTEPICOOTEPES AUPVIdIEG HETOANGEEIS eivan eTTIBACPEIS.

K&Be avénon o1o pubpé peTOAAGEEWY TOU YEVETIKOD LDAIKOD TWV KUTT&-
PWV ONUaivel TTEPICOGTEPOVS BAVAETOUG ePPPVWV OAAG KOl TTEPICOGTEPES YEV-
VOEIG aVOPMDTTWV HE €K YEVETHG QVWHOAIEG. AUTO, TFEPA OIS TNV TIPOCWTTIKI
TPOYWOIO TTOL CUVETTAYETO, ONUAIVE! OTI, PE TNV QLENPEVN OPEPT IKAVETN-
TO TNG IOTPIKAG ETIOTAPNG V& dlaTnpel TOUG AVOPWOTTOUG ALVTOVSG {WVTOVOUG
HEXP! TNV TTIOAVI] VOTTAPOYWYI] TOUS, GUEGVETO KOl 1) CUCOWPEVOT EAXTTW-
HOTIK®V YoVIdiwv 0T YeveTikA de§apievr) TOL AvBPOTTIVOL YEVOUS, HE OTTOTE-
AEOPQ TO OTASIAKG EKPUAIOHO TOU.

O1 peTaAAGEEIG, EKTOG TG T padievePYS aKTIVOBGANON, pTropel va avén-
BoUv TTévw oré To PEcOo 6po Kal atré GAAeg aITieg r.X. avénpévn Beppokpa-
oia, AP XNHIK®OV ovoidv KTA. O1 HETOAAGEEIG TTOL TTPOKOAOUVTOI AT TNV
aKkTIVOB6Anon eival GpoIEG Pe UTEG TTOU CUHBAIVOUY PUOIOAOYIKG. ZAHEPO,
eival ammodekTé 6TI 0 pUBPGS TOUG ival AVGAOYOS TIPOG TNV XTTOPPOPOVHEVN
6d0n, ave&dpTnTa atrd To 600 HIKPY £ival, Kol §gv vioTaTal 6plo0 ac@a-
Agiag 1} pnxaviopdg amokatdoTaons. H d6on mou dimmAaoiader To puBu6 pe-
ToAGEEwV eival avapeoa oTa 25 kar 150 rem.
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Mivakag 11.3
EmmTTddoeig TG padIevEPYEING OTOUG AvEPWITTOUG

Adon (mSv) ‘Opia - AmoTeAéopaTta

5 ETAola pé€yioTn emTpemdpevn 860n yiax kGBe GvBpwTTO.
50 ETr010 aveKTS GpIo YI GoBevei§ ko £pyalOpEVOUS.

1000 Padloaobéveia.

1500 Meiwon Twv otmreppaTolmapinv kar wapiwnv

(TTPAKANON OTEIPOTNTAG).
2500 teipwon yia Tévw a1ré d0o xpovia.
4000 MeavéTnTa BavéTou 50%.

10000 OdvaTog.

Mivakag 11.4
Mepikoi avOpwTro! EKTIOEVTOI O€ TTPOOOETN aKTIVOBOAIQ
e§auTiag Tou eTAYYEAUATAG TOUG

AkTIVOBOAia kal emayyéApara

Epyaldpevol ota nupnvika epyootaota

Ta MANPWHATA TWV AEPOTAAVWV (|
Matpol Kat vOonAeuTég AkTvoBoA{l
Odovriarpot uropadpou
Xelpoupyol
Epyaldpevol oe Blopnyavieg rmou xpnatuonolouvratl aktiveg-X
AvBpakwpuxol
Epydreg opuxelwv |
1 1 | 1 1 | 1 Il 1 1 1 1 1 1 1 1 I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Adon (mSv)

ATIé 6o 600 ava@épape, KATOAAPBAIVEI KAVEIG GTI €va OTTO Ta HEYOAUTE-
pa TpoPAfHaTa TNG £TTOXAS HOG £ival N SIGBeom kan  aoPaARg aTodrikevon
TWV TTUPNVIK®OV ATTOBATWV.

O1 Trupnvikol oTOBHO! TTAPAYWYHS NAEKTPIKAS EVEPYEIOS, N Plopnxavia, Ta
VOOOKOHEIX KOl TOl EPEVVNTIKG EPYAOTAPIA, OAC TTAPGyouV padIevePY& OITTo-
BAnTa (okouTridIa). Agv givan pévo Ta padlevepyd LAIKG AUTE KOBEQUTE TO
TPOPANHE, OAAG Kol To HOAVOPEVO GG padIEVEPYEIa polXa, epYOAEinr Kai
K&Oe €idoug GAAO LAIKGS. [SiaiTEPT YIOr TOLG TTLPNVIKOUG AVTIOPAOTHPES, TO
TPOPANHa eivan €vTovo, dIGTI Tar TIPOIGVTA TWV TTUPNVIK®V avVTIOPAOTAPWY,
KOG Kal To HETOAG TNG KAPSIGG TOL AVTISPAOTAPA, OTAV QUTI| AVTIKO-
BIOT&TAI, TEPIEXOLY IOOTOTIA PE PHEYGAOULG XPOVOULSG LTTODITTAAGIGOHOU KOl
TIPETTEl VO ATTOBNKELTOVY YIX TTOAD PEYGAO XPOVIKS OIGOTNHO, WOTE V& NV
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TIPOKOAETOLV TTEPAITEPW POALVOT TOU TrEPIBGAAOVTOS.

Ta TupnVIKG ATTEPANTO ORHEPO HETAPEPOVTOI OE SIGPOPES TTEPIOYESG TOV

TAQVA TN Kal, 0ol TOTTOBeTNOOVV 0€ KOAG OPPOYIOHEVO HETAANKG KIBADTIO,
eAEYHEVT, DOTE VO QVTEXOLV OTN HOKPOXPOVIO SIGBpwaon kai og K&GBe GAAOL
gidoug Trapapépwon, B&PovTal fabic oTo LTTESPOS.

10.

11.

EPQTHXEIX - AXKHXEIZ

. Ti ovopd&loupe padievépyeia;

Mou opeieTan n padievépyeia;
IMoleg eivail 01 GLVIOTWOEG TNG PadIEVEPYOL OKTIVOBOAIDS;
Ti eidoug eivail n kGBe oLVIOTWOO TNG padievepyoL akTIVOBOAITS;

Me 1rol0 TpéTro pTropolpEe va SIATTICTWOOOVHE TO 150G TNG KGOBE CLVIOTW-
00§ TNG padievepyol akTivoBoAiog;

MeprypéyTe évav amapibpnTh Geiger.
E€nyeioTe pe Afya Adyia T Aertoupyia Tou amopiOunTr| Geiger.

H KOOMIKA ...ocoeeeeeee OIOKPIVETON OF ..o Kol SeLTEPOYEVH.
SUPTIANPWOTE TA KEVA.

H. KOOMIKH OKTIVOBOAia aTroTeAeITaI KUPIWG QTG ............ eV
[ S OTTOTEAEITAI OTTO VA KATAIYIOPO .....cnveenenen. , TodITpoviwy,
......... ) eeeeeeneeeeee) seeeeneeee e KO (POTOVIOV.

SUPTTANPWOTE TA KEVA.

lMoieg eivan o1 TEOOEPIG PATIKEG TTAPGHETPOI TTOL XAPAKTNPICOLY HIa pOi-
dloakTivof3éAnon;

EvepydTnTa €V O ... SI00TTGOEWY TWV TTUPHVWY EVOS ...............
LAIKOD.
SUPTIANPWOTE TAX KEVA.
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12.’EkBe0n €ival TO TTOGO TOU ..ooceeerriieeennnnne IOV TTPOKCAEITal AGYWw
........................ 0’ éva LAIKO.
SUPTIANPWOTE TA KEVA.

13. ATroppopnOeiocar 6601 VO 1 .ooveneeiiiiieennnne, TTOU ATTOPPOPNOE TO
........................ OO TNV .eeveevieeneeeneeenne. TIOU OEXONKE.
SUPTIANPWOTE TA KEVA.

14. To 1 Ci eivan povéda:
a) AtroppopnBeioag 66ong, B) EvepydTnTasg, y) ‘EkBeong.
2NPEIDNOTE TO OWOTO.

15. To 1 Ci 1000TO1 pe:
a) 7,3 x 10° Siaomdoeig / s, B) 3,7 x 10'° Siaomréoeis / s
Y) 7,3 x 10%° Siocoméoeig / s .
YNHEIVOTE TO CWOTO

16. To 1 Bq eivair povaéda:
a) EvepyétnTag, B) Aroppopnbeioag 66ong, y) ‘EkBeong.
YNHEIVOTE TO OWOTO.

17. To 1 Bq 1c00Ta1 pe:
a) 1000 Siaodoelg /s, B) 1 didooon /s, y) 10 Siaoméoeig /s.
YNHEIVOTE TO OWOTO.

18. To R (roentgen) eivar povédar:
a) EvepyétnTag, B) ‘EkBeong, y) ATroppopnbeicag 66ong.
YNHEIVOTE TO OWOTO.

19. To R (roentgen) opiCeTal WG TO .......eonneenee. TOU v @opTiov a1Té
.................. IOV TPOKOAEITal 08 T Kg ENPOD .....oooveevne. UTTO i,
OUVONKEG TTECNS KOl BEPHOKPOTIOG.

SUPTTANPWOTE T KEVA.

20. ‘Eva R (roentgen) 1000TOn pe:
o) 5,5x10° C/kg, B) 2,58 x 10* C/kg, Y) 3,72 x 10° C/kg.
2NHEIDOTE TO CWOTO.

21. Mpokeipévou yia LovTavols opyaviopous 1 atroppognBeioa ddon eivai
N eeevereereeeee.. TTOU ATTEOGON OTOUG ................. TOUG OPYOVIOHOUG OV&
.................. HGLOG TWV I0TV.

SUPTIANPWOTE TA KEVA.



22.

23.

24.

25.

26.

27.

28.

29.

30.
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To rad eivar povéda:
a) EvepydtnTag, B) Aroppopnbeioag 66ong, y) ‘Exbeong.
YNHEIVOTE TO CWOTO.

To 1 rad 1000701 pe:
a) 0,1 J/kg, B) 0,01 J/kg, y) 0,001 J/kg
YNHEIVOTE TO OWOTO.

To Gy (gray) eivan povada:
a) EvepydtnTag, B) ‘EkBeong, y) Aroppopnbeioag 660ng.
YNHEIBOTE TO CWOTO.

‘EkBeon 1 R 0€ OKTIVEG ...cooeennnee. | OKTIVEG ....ocovunnnne TIPOKOAET OTTOp-
POPNOEIDA ................ 0€ HOAAKOUG ........ooeenne. TTEPITIOU .o .
SUPTIANPWOTE TX KEVA.

O ovvtedeoTrig TOIGTNTOG (QF) HIGG OUYKEKPIPEVNG .vvvenvvininne opi-
eTal o1mé TN OUYKPION TWV ...ooeeeeeneennne. QTTOTEAEOPATWV TTPOG EKEI-
VOU HIOG e, akTIvoBoAiag TTou ouvBwS eival N akTIVOBOAIT
..................... , EVEPYEIOS ..o

SUPTTANPWOTE TX KEVA.

O ovuvtedeoTg moidTnTaG (QF) €€apTATAl OO TO oot ™ms
OKTIVOBOAIOG KOI TNV ..o TNG OO TO ..o €idog ka1 T0
........................... aivépevo o eEeTALOUVE.

SUPTTANPWOTE TA KEVA.

H povéda pétpnong tng Piodoyiké 100d0vapng d6ong eivai:
a)1ram, ) 1 rem,y) 1 rom
YNMEIVOTE TO CWOTO.

Ye KGBe TEPIMTWON 1 PIOAOYIKE .ooovvviviiiiiaiiinnne. 66on (oe rem)
........................... HE TNV oeiiiiiiiiiicecviiciiee e 0001 (0€ rad) eml TOV
........................... mo16TnNTOG (QF).

SUPTIANPWOTE TA KEVA.
‘Eva rem otroioodiroTe akTivoPBoAiag pokaAel Tnv idia BioAoyikr gBopd

M’ QUTH TTOL TTPOKGAEITAN ATTO:
o) 1 rad akTIvOOV - X - 100 KeV
B) 1 rad axTivadv - X - 200 KeV
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31.

32.

33.

34.

35.

36.

Y) 1 rad akTivadv - X - 500 KeV
6) TiToTa amré TA TTPONYOUHEVAL.
YNHEIVOTE TO OWOTO.

310 81E0VEG oUOTNHO HovGdwV 1 BioAoyiké 1I0060vaun 6601 peTpATOI OF:
a)rem P)rad y)bg ©6)Sv
2NPEIDNOTE TO OWOTO.

JUPTIANPWOTE OWOTA TIG AKGAOUOES OXETEIG:
o) Rem = QF x (............ ), B) e = QF x (Gy)
Y e = QF x (rad), &) Sv = QF x (......)

~1oug LwvTavolg opyaviopoUs ol padievepyEs akTivoBoAieg ptropel va

£€xouv TTOAU ooBapég oLVETTEIEG BIOTI:

a) Y6 oplopéveg TpoDTTOBE0EIG PTTOPET VO TIPOKGAEOOLV TOV GHEGO OG-
voTo.

B) KaTw atmd GAAeg TpodTTOBEoEIG PTTOPET VO TIPOKOAETOULV TNV EHPAVION
Kal avamTuén KopKivou.

Y) MTropei va TTpOKaA£00UV YEVETIKEG AVWHOAIEG AGYw TTIPOKANONG HETOA-
AGEewv.

) MpokaAov peTaAdOTIKEG OOBEVEIES.

YnpeidoTe To AGOOS.

H mlavéTnTa BavdTouv amé kapkivo dimhaciéleton 6Ttav n déon Ppioke-
Tal QVAPETQ:
a) 10 kot 50 rem, ) 50 kair 100 rem, y) 100 kon 500 rem.

YNHEIDOTE TO OWOTO.

H 66on ouv dimAaoidder To puBu6 peTarGEewy PpiokeTan 6TI eivarl ava-
peoO OTO:
a) 5-10rem, B) 10 - 25 rem, y) 25 - 150 rem.

YNHEIOOTE TO OWOTO.

rjpepa 600V Opop& TNV TTPOKANON HETOAAGEEWY eival YeVIKG aToSekTO
oTI:
o) EfpaoTte aopaleis epdoov n ouvolikn) amroppogpnBeica Séon eivar pi-
KPOTEPN OTTO:
i) 200 rem ii) 100 rem iii) 10 rem
B) Aev vpioTaTal 6pI0 AOPOAEIOG KOl YI' GUTO TIPETTEI VA AITTOPEVYOUHE



37.

38.

39.

40.
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OKOHN KOl TNV TTAPOTETOPEVN €KBEOT OTNV LTTEPIADON AKTIVOBOAIGr TOL
"HAiou.
YNMEIVOTE TO CWOTO.

O AGYog yia Tov 0TT0i0 01 €YKUES Yuvaikeg dev Tpétrel va Bydlouv oUTe pia
OKTIVOYpOIPIa eivar:
o) MTropei va {oAioToUv.
) Mtropef va Airrobuprioouv.
Y) Nati Ta KOTTApPa Tou gpPpvou Tov TToAAaTTAGCIG ovTal givail TTOAD TTI0
evaiodNTa TNV OKTIVOBGANON.
YNHEIVOTE TO CWOTO.

X601 oVOPGLOUPE TO PAIVOHPEVO KATA TO OTTOI0 EVOG ....eeeueeenene. TTUPA-
AV o (S o€ 600 GAAOUG .......ovvvvnnn TTUPFVES.

SUPTIANPWOTE TA KEVA.
H evépyeia Trou amedevBep@dveTal KOTG T OXGON TPOEPXETAI OO
TI e HELOG OF oovviiiieeiiiiee OOPQWVA PE TN OXE-
ON  ceevveeiviieieieeeeeeee, OIOTI TO it TV HOCOV TV
........................... NG OXA0NG EVAI ....cccceeeecviiceene. GO TNV OPXIKA
HGLO TOU i TTUPHVA

SUPTIANPWOTE TAX KEVA.

>6vTnén ovopGlouHE TO (PAIVOUEVO KOTG TO OTFOI0 SUO0 ....vcovvveieiiicee
TTUPFVEG EVOVOVTOI OE EVO ....nviicniiieciieene TTUPHVAL.
JUPTTANPWOTE TO! KEVK
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Bdaoel Tou v. 3966/2011 Ta d1dakTIKA BIBAia Tou AnuoTikou,
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