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EIZATQrH

O OYPANOZ KAI TO SYMITAN

“Av daofitaue Gt Ofv Dadoyed )y zal 6T uévovue uetéwoot
010 OLGoTyua, TOTE B Grémaue va udas meotddiiovy aad Tavtod of
aotéoec. Od voullaue udiora 6t Giol aadzovy 16 do axé uag,
Owaoraguivor of wid otodavia ogaloa, Tob OV elval TEAYUATIXD,
ALAC QaVTaOTIR].

[ldve onjy otodvia ogaipe gaivovtal dtagoga avtixelueva
T0U ALyovtar oveavie ehpnaTe - tiTow elval: 6 Tjioc, 1 celjvy, ol
HOWNTES, Ol GOTEQES, TG QuTEWwd xal oxoTewvd vegeiduata, 1 Uiy
700 Vadoyel avdueoa otols aoTiéoes xai o amoteieital and dfow
xal 00V, xal axduc 64L6xAnoog 6 yahatleg. "Axé td ododvia od-
HATO TEQLOTOTEQOL v 0l GOTEQEC 0 OAGkinon Ty ovodvia
ogaipn gaivovrar ué yruvo pdre 5.000 zepimov. ME td peydia -
AEOXOTUCL UTOQOUY Vi gwToyoagnboiv 5.000.000.000 dotéoes (eix.
Ll

O Fura&ios pas vmoloyiletar 6t Eyel meotoaéteoove a6 100
Owoexarouutola aotéoes. Kal dadoyovy moiid dtoexatouuiola ya-
AOElES WE apIud aotéowy avaioyo ué xeivov xod Eet 6 dixdc pac
yaraslac. "Ola aitd Ta otoavia oouata GaoTe oy 16 EOpumay.

H "Acotoovopia civar 1y émotijuy, ot doyoieital ué T ueldéty
TV ovodvtwy owudrov. Xwolletar aé Oto ueydiovs xidadovs: a)
Iy Kiaouwa) "Aotgovouia, mod é&etalet tic Oéoeic xail tic xvijoeic
TOV 0VQAVIOY COUGTOY %ol boloxel TiC ayéoelc »al Td aitia mov Tic
aooxarovv. 6) Ty Pvoca) "Aotoovouin 1 "Actooquaixi), ot doyo-
AETTAL UE T QUOLKA Y UQUATNOLOTIXG YY@OIOUATA TOV 0U0AVIOY T0)-
UATOV, OTWS var ) Aauaodtyra, 1 Oeopoxoadcia, 1) axtivoboliic, 1
FNULRT] TVOTATN 22T

HKoopoyoaqio « (1o 16 Groso 1o 0T e im0y yvacemy TS
‘Aotoovouius. [leotioutaver dniady tic baowxés yvdoeic Tig
Acroovoulos xal 1 dwrvadver ywols arodeibeic xai ywols va
FONTUOTOLET TOLLOVS WabByuaTiots TUTOVE,

"H yonowmomra mic "Actoovopiog ¢ivae 7oiiamiy. O Toary-
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oNoeic T rvioems TOV TAAVYTOY 00fynoav 6 Nevtwva ot -
vaiy avaxdivyn Toh vopov The bagvmtas, Tor eival i xVoLOTEQ)
6aon e ovyyoovns Betic émwonjuns. "H oatx) (tnieoxdmio, ut-
%000%0T10) AvaaTlyTyxe T0AL Ué Ty Eoevva Tdv ovQAvIwY Owd-
tov. ‘H ®aouarooxonic, 1 Xoovouetola, 1) Navtidia xal 1) lewoa-
ola &ovy otevij oxéon wé vy "Actoovouia. Teievtaia uaiora 7
ovuboil e anv&ifyxe, dwiteou oTov Topéa TS Eocvvas TOU Ot-
OTHUATOS, 1UE TOVS TEXVNTONS 00QUPOQOVS xal Ta NATTHUOTAO L.

‘H a&la buws s “Aotoovouias 0&v umooel va xotbel uévo amo
0 ovuboiiy e oty "Emwonijun zal iy Teyvea). To xéeoog tov ue-
retyTi TS elvar ;odT G’ bAa vevuating, yiatl youvalet o TOAT
16 avBodmivo avetua. “Eviayder T wvijun zal 6&lver Tijv xolon:
Thataiver T oxéyn xal dlver grepd omj gavtaocia. H Bavuaoty
TGEn xai 1§ Dafooyy douovia, Tov TAQATNOETUL OTO SVUTAY, 1] UE-
vaiomoéaeld Tov xal 1) GrEQaVTOTUVY TOU AveBASoVY TO WEAETHTY]
TNC OF YNAOTEQES AVEVUATIXES O@aiQes »al TOV éuaviovy avveaty-
UATA AVOTEQC ROl EVYEVIHOTEQA.

‘H "Actoovoula eival émotiuy ué ueydin nlxoxiaotixg ovva-
un. A6t v 1) omovdn e, Afyer 6 rabnyntis [liaxione, ATORUAD-
Ttet, ué ta Bavudod e, 0tév dvBowmo T6 ugyaleio T0U A0YIXOD,
wé 16 6moio TeowkioTyxe wiTGS Amo T Oela lpdvota, TavTR0OVU
oV 6Onyel oy Exlyvwon T moayuatixs Béoems Tov 0to ¢HaoTo
TODT0 HOOMO..., OTUV AVUAOYIOTOTUE TI CVTITQOCWTETEL OTO QO
zal y06vo 16 AvOpOIYO £y PTQOOTE OTO 2VUTAY.

"H “Aotoovoula téhos oyetiCetar otevd wé ) @u.ooogia zal T
Metaguoua). “Av zal 0év umopel, ody Doy ExwTiw), Vi 0O0E
dueon amavinony oé QLA0GoQIxG TEOOANUATE, MOTOCO 1] HEAETY TOV
GoTeovouL@y CNTudToy, 0Tws Yodgel o Russell (Pdooer) «aoxel
vevird onuavtixiy Exidoaon otéy xaboQLons THS OTAONS TOU OxE-
atéusvor avlodmov, mob avrwetwailel moodbijuata TS QLIOTOGI-
ac, 6rwe elvar of droyoedoeis Tov otig uéiiovoeg yeviés, 1y 6éan Tov
016 Ttumav xal § ayxéon Tov ué T Advau, 100 60loxETUL TAVL G0
16 Stumav. [oid yaoaxtnoiotixd udiota yodger o A. Alyonjing
810 1) "Aotoovoula mapovotdlel «Tiy ovyyévetay TS (Owxg pag owa-
volac mpog 16v "Amepov Adyov».
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Eik. 1. levikA dnoyn to0 oUpavod.

KE®AAAIO A

ZYMITAN, TAAAZIEE, ASTEPES
KAI AZXTPIKA XYZTHMATA.

1. "Oguonde, oyijna »ai éxracn tov Topravroc.
2ouray ovoudovie 6 GUVORO TOV DALMY omudTmy, dT0v %ol
(v bolorovral auTd.

Ol dudgooes nopgés évépyelag, dmms 16 QOc. 1) BeondTnTR. O

NAEXTOLONOC AT, ouvdéovTal e T Vhuxd oopota ®ol, OO udg
oLdaozeL 1 olyyoovy Duowxy), dév drdoye OVOLUOTLAT OLaqpood
WETaE0 VAN ®al évégyelag, OLOTL ) Tin «€Eaihotuevn» yivetan évéo-
YELOL %O 1) EVEQYELU « VAOTTOLOVUEVT)» £1VGL dUVATO VA WETUTQUITED Of
UAn. "Etol yevizetoviag évopdtovns Tipnay 16 ovvohixé oo 471
VAGEYOVGHS Vhng wal evéoveiag.



T6 Zoumav dév elval &puooqo otte Gmetpo. Eival meme-
QaopuEvo. ADTO gival dV0%Oho Vi TO TaeUdEYTEL HavelZ ué THY
TOMTN KUTLEL, MOTOCO Ol EQEVVEC XATH T( TEALLTULL TEVIIVTA YOOVLUL
OdMyoy ot dramlotmon, 6TL TO ZOUTAY EIVOL TEQLOOLOUEVO.
[Tootoc & A. Einstein ("Awotdiv) zatéinis o1d ovuméoaoun avto
ué ) Bewola g oreTIvOTNTAC.

T6 16 mbavéd eival amg 10 TOUTAY ATOTEAEL Eva oyiua #hel-
o016 2ui ywolg mEQUTE. AUVTO ONUEivEl TMOI WTOQOVUE VA (PoVTU-
ctoljie 10 Topunav oav éva ceaipoetdéc mod, doo nepva O xpodvog doy-
AMVETUL GUVELELD Kol ®OTAAAUOGVEL OLO %ol TEOLO0OTEON EXTOON T,
avtiBeta, Oho nal wxrealvel 2ol ZUTHARUOAVEL AYOTEQN EATUOY. Z1)-
ueoa deyxouaote HTL ®uTd TO nErEWoO TaEerBOV GLORAON 1] TOOO-
™mrta g VAng ®al TS EvEQyeLas TOU ZVUTAVTOS DOLOXOTUY TEOLOOL-
OUEVY) 0f Eva oo %Moo %ol OTL péow atd doeratouutotd £ T
totoolag Tov dLaoTeRLOT UV, YEYovig mov ®al ofueoa ovvey(Ce-
TOL.

‘Emedn ol dmootdoeig, ot ywoilovy petall tovg 1d uéhn 1ot
ZOUTavTos. eivol TEQAOTIES, Ol GOTQOVOUOL ETIVONOUY Yid TH ué-
TONGY TOUZ ULCL eVl LOVAOM, O TH) Aéue #10g goToC (£.¢0.).

"Etoz @otég givar 16 ddomua mov datoéyel 16 gig of éva
£rog, v mveltal cuvvigeie né ) yvoon taximtd tov, 300.000 yi-
hoperpo 16 drvteQdlenTO.

T6 £tog @otog eivar (0o pé 9.5 TowoeraTOMUOOIH YIAOUETOA.
10 EENC 10 Etog poTog B ovubohiletal ué 1 doynd: e.q.

TAV AUl ONCLOTOODVTUL GYUEDC, TELELOTOUNIEVH TNAECHOTLA 1é
ueyain loyd 0fv elvar duvato va dovue péyol TG TEoUTH TOU Tu-
Tavtog. Mé T ueydho olyyoove TNAE0X G T LW, Ty TOD (OTEQO-
oromelov Palomar (TTakoudo) ) »al Ghia maoduod, dtaxoivoval
avielpeva Tov Golorovial of aTdoTuon weyuiliteon amd dexa-
TévTE doeratopuuiod e.¢p. ARG #al pé Td ueydha oadiotnhe -
0% O T LA UITOROVUE Vi £ledVGOVUE OTO YHOO TOT TUUTUVTOZ TEOLT-
00tep0. Kal maht Spwg dév umooioaus v «dotue» 16 Toumav of

Oy Tov TV ExTaon.

2. IBog, elotaon, peyidn zai vonu) duade yoratidv.
[Hagamodviac otd 640y tor Zoumovioc ué ¢ TAeo=OTL
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Eik. 2. Katavoun t@v vepehoedmv (yara&lav)
atnv olpdvia ggaipa.

AETOLUE OTL DTAQYOUY DLAOTUOTA, 67 OAN THY EXTU0N TOU ®al 1002
Okeg Tl dtevbivoris, auétonta avtizelueva, Tou qaivovial mTdoa
TOAY WO 7ol MOLGLOVY Uf VEQEROEIDEIS GOTOEIDEOES xNaidec.

"OvoudCovus *_f{u.(r:‘git-'; TG TEQdoTIa 0f uéyeoz ouyrooTHUATA
a6 Gotéoes wal didyuty DA, amd ¢ Omoia dmoteheital ®uolme 10
ZOumav. (sin 2).

Atamotoinxze 6T 616 Zdumay é‘/m: amo Tovg yarulieg Golone-

TUL OLULOLOOTOUEVT] ROl GQULOTUTY TAN, TOV dmoTeheital 6 déola
#al 020V zal 70U ouyva eivat o oo amd 16 TERVNTO ®evd. “H
BAY a0t wrogel vé BemonBel 6T yeuiZew, yevird, 16 %Moo Tob -
TUVTOZ #Ol OVOUGLeTAL pesoyabaSiax vin.

"Exeidn. dmog z‘l,"rcr,gu, OEV UTOQOTUE VA elodboovUE O0TG YMHOO

TOU ZVUTAVTOS WE TG THAEGROMLL TEQw (Th Eva dotouévo 6alog, dév

eV ouvatd zal va petonoovue pé Groibelo Grove Tolc yahasies
7o Vdoyovy ¢ aUTd.

Extdc ax” autd, 600 o waxord amd udac Golorovral ol yaholi-

€2, TOOO O OVo%ORG TOVC dlargivovus odv duvdod avTireiueva.

“Edhhov 1) uecoyohaiaa] Uiy, mot GoloxeTol 0To 700, GAITO000(

TO (UOZ TOV YUAAELOV. %aBhC Tofyel 0T OLdoTyua Yuh va @tdoesl ot

V. RE OUVETELD VA 1) dtaxoivovue waBohor TV o Amoparovaué-
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gik. 3. 'O onewpoedng yarakiag N.G.C
TV Onpeutikov Ku

voug yarugies. 'H peooyaraSiaxn) D) Oumg 06V amooeoqa 1) 0udi-
OOV AXTIVOOOR G %ol ETOL UE T QUOLOTNAETAOTLUL TUOUTIJOOT Lit
UAROWVOTEQU UVTLXEIUEVL.

L AOVOVIRZ(

Moggtc oy yahofuav. O volaSies Taoovotdlovy, vevird

(O Hubble (Xdumh) otz T

SLVOUNOE OUUQEMVE LLE TO oynua

a) ToroSieg mol Eovv ognua EAketaTixd ®ol dOvoudlovial Ehhetmmiroi. "Axotelovy
160 17 % o010 ol'volo TOV 'I‘(F;‘H::L"l\‘_

0) Tahaiec. o, EXELON E70UV TUONVE YoM ATO TOV OTOI0 EhicTOvVTH OTELOES 1)
DOUYLOVEZ, OVOUUCOVTUL OREWQOEDELS. AToTer0UV TO 80 % (eix 3)

v) Takatiec. Alyor otov doBuo, mov EYOUV OYNUU AAAVOVIOTO Al OVOUGLZOVTI
avauoior. AVTOlL ATOTERODV TO VIOLOLTO 3 % 0TO GUVOLD TOV YUhUELOV.

"Onwz GTéds

Eav ol £0eLveL, ®uTd Tl TEAEVTULES HVOIWC OEXU-
etieg. nabe yohaSlog amoteheital Gnd G oTé0ec. VEQeEL DU AT

®al neocoaotToLrn VDAY,

Ol a@otégeg xabe yuhaia eivar Mo, rwz O Hhog uas. EE
hov, emedn ol yahuEieg 6olonovial of weydies ATOoTdoEs ATd iz,
OEV ELVUL OUVUTO V(i XUTUUETONOOVUE TOVC GOTE0EC TOVS %(i T
TOAD UAMOTU 0TOVS TOU DO(0ZOVTUL 0TOV TUoNva. XT00c TOAD
ZOVIIVOUS MOS YuAaZles nmogovue v dtaxoivorue tolc i-i.if'lé"i;!é:

TOVZ, AUTODS ®%Lolmg Tov OelorovTul otols Houyiovec. Ol -

10



Eik. 4. 'O onepoeidng yahakiag otdv AoTepiopsd ™™g MeydAng
‘ApkTOU, NG AvaAUeTal HEPIKAG O AGTEPEG.

'L AOULOTEQOL, £V O£V UT0QoDUE ®al TG va dtaxoivovue abtovs
7OV DolorovTaL atovz muonvec. Nevird 16 whnbog OV dotéomy #dbe

Slo vToROVIZETUL G Oex(dEC M ®al £XUTOVIAdES dioeraToUUD-

VU
ot (ein. 4).

Ta vegeropare 1V yeruZiov elvol Dy vegehddng, oxetind
UV %ol oVvHOmE o%OTEWVE. £1TOZ (v GoTileTal dTo VELTOVIXOVG
AOTEQEC., OMOTE Qaulvetal qgoTewvy). Td veqgehduata @uivovtal adv
OROTEWVES TOUVIES TOU GUOVQOVOUY #UTd TOTOVE TG0 TOV LoV
600 7ol Tove bouyloves »abe yarasia.

Térog 1) pecoaoto) Vi sival U, amd dfoa 1) wal oxov,
TOAL QuIOTEQY GO THY TA) TOV VEQEAOUATOV. ToU OVOUGOTHXE
£ToL yuatl elvat dlaozomiouévy YOom axd Tovs dotéoes wafe yaha-
Sl sal yeulCel 16 netafl Tovgymoo.

TO oynua TV yaraSiov, dv éEaipéoovue ToVS oQUIoLAovs, £i-
VUL YEVIRG TOAD ATV, ZToUZ 0meloeldeic gaivetal Thatiteoo.

Cartiag avTot of dwuotdoets »abe youhaiio mooodiooilovtal Tdv-
TOTE UE OVO aotbuovs. "Amd avTolsz O #vag olvel T OLAUETOO TOD

vohaElo §) #oh0TeQo 1O ufjrog Tol ueydiov &Zova 1ot EAhEnpo-
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Eik. 5. 'O peydAog anelpoeldng yaAagiag

oTOV A0TEPWOMO TG 'AvBpouédag

<

EL00VC ((PUHOELDOTVC) OYNUUTOL TOV. £V O (ALOZ TO WNXOZ TOV WL -

XOOU (LZ0VU., TOU AVTLOTOLYEL OTO «TAY0C» TOU YaraS{o.

To unrog ™2 OLOUETEOV TV YuraZiov Doédnxe dTL dév eiva

oTabe0d - TAVTOTE OUMZ DTOAOVICETUL OTHV TAEN TOV 2IALEd®Y 1) %ol

OERAOMVY YAV £.¢p. Zuvibos TO uxog 1o neydiov dova ®dbs

vahoElo rouaivetar axd 20 Gg 60 nladdes £4p., VO TOU WHOOU
aZova TEQLOOIZETUL 0TO OéraTo TOU neyeéBovg 10U neydrov dZova
tov. Katd zavova peyardteool yohoZiez elval ol ometpoeldeic.
[Tooroz O W, Baade (Mmdavte) damiotmos mmg avdusoo oric
OUCOES TOV YUAUELOV D0y EL Wit OUadU Tor! evolagéoovod. Elval
N AEYOUEVY TOTY ONad¢ YakaEimy, TOU GTOTEALITOL (IO 23 VUho-

siec. Méoo 07 0T TV TOX) OUAOE YUAUELDV OUYHUTUAEVETUL Rl
O OOz wog yehaEiug, mol évag amd ToUg AoTéoEs Tov elval O fjlog

12



wes. Exouévoc ptoa o adtov 10 yaraSia 00(oreToL 1 i) “al ®vel-
Tar Yo amd ToOv fihto. TAlkog moht yvootds vahaSiag sivol Tig
"Avdoousdac. (gix. 5).

'Epwtioelg

1) Moo elvar 16 mbavéd oyfjua 100 Ivunavrog kai noéon 7 Exktacn 1ov;

2) Tati 8év unopodpe vi «dobuer 16 Zdumav o’ dAn tov AV Extaon;

3) Ti elvar of yohabieg kai and i drotehobviar;

4) Tlowt elvan 1 Sapopd Gvipecw otd VEQEAOUOTE Kai 0T uecoustpikn DAN:
5) Ti évoudalovpe ETog O®TOG;

6) Ti poppéc Exovv of yahatiec xai motég elvar ol dotdcec toug;

7) "Ovopaocte dvo yahabies mov dvikovy othv Tomkn Oudda yohaidv.

3. Liotaon, daetdoeis, dop #al Te0ioTQogN Tot yokalic.

Katd tic aoéinves viytes, OTav 601070Ua0TE HO#OLE G0 Ta
GOTC T IO, OhéTovue »abaod, OTL O ovEUVOg draoyiletal amo
WL CeavoviaTy). oTe) %ol veqehhdn Lavy, mol ol agyatot "Erin-
veg Ty ovouaoay Takagla amd ) yaraxtdzomun oy me.

Efvat yaoaxmolotixd, 611 momtog O Anudrottog (meout. 460-370 m.X.) ywoic
dovava, Teocdidotae HtL O vahaflag dmoteheital and AOTEQES, Omme elye raBooloel
zal T oVoTaon Tz UAng and droua. Eime: «b yahadiog £0Ti TOLLOV rel uzQOV ral
oUVELDY AoTEQOY, orpgoTZopévoy Ghihols, CUVELYRINGS did THY TURVOoLY> T
dNLad OV AEveL wal 1| odyyoovi TAotoovoula yid ) avotaon tob FahaSic.

O yaraSiag guivetol axd 1) v odv wd Lovi) oTov 0veavo, Yid-
wal M) . G OOV TOV TUOUTNOOUUE, DQIOLETUL HECH OTO YUAL-
Sl Katéyer dnhadn i vi tétole Béon uéoa o avtdy, Gote va tov
oréovue ody goTevy) Lohvr, ot Ty ovoudlovue yeragioxn Saovn.
Sopbaivel £dm ®aTL avihoyo, ué xeivo ol yivetar, dtav HoL-
orOuaoTE wéow otd dACOC. '['(ﬂ'a‘ A woOvILvd 0f uOes OEVTOU. Mag

TeOLOAALOUY GO Ohd TG UEoN P gaivovrar EemioTd 10 ®ubéva
Td dévroa dums. ol 6O{CROVTUL NUKQLE UAg, Ofv umopolue v T
Zeymoioovue. Td 6hémovue va oymuatiCovy yiom uag éva AUooqo
GUVORO. OTOU GuyZEOVTUL Of #oouol, Td ®hadld ol Td @UALOUATA
Tovz, TOTELOVY INAGDY] Eva araBOOLOTO GUVOLO.

13
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Katd tov (oo todmo, 6hot ol aatéoes, ToU QUIVOVIGL TXO0TL-
auevol atdv oteavd, eival ol zovIvoi wag dotéees 1o yaraZia wal
GVTLOTOLLOTY W€ TG ®OVTIVG uag Oévtoa ToD ddoove. "EEdhiou 1) go-
TEWVY yuhaxtOzomun Covn eival Td poxovd of udc Thnon Gotéomy
7ol AVTLOTOLOUY OT¢ waxova 0évtoa Tot ddoovs. Eival td aiion
TOV GOTEQMV, TOU EIvaLL TOOO TRV, Ahhd %ol TOOO waroud amd udc.
MoTe VA OAETOVUE HOVO TV Gomoeldeot] Tovg avralyeia. "O yala-
Slag dfv elvan wd ogaioa, ol oTd %évteo TC GoloxeTtal ) vi). Gote
0r0Z 0 0VQUVAC VG EyeL T yahoxtOyomuy dyn. "Eyet oyqua @uxrov
70U axoud amd 10 ®Evioo tov voloxetar N yn. U aitd xal 6hé-
TOVUE GO T Y1) TO ®DOLO0 OOWE TOU (Puroedos yara&ic vi moo-
OGALETUL OTOV OTVQUVO. OOV UL RURARY QOTEWVT] COV.

TATTO Emiuelnuéves EQEVVELD, OV (LOYLOE TOV OLAAOOLA LOOVLE O
W. Herschel (OU(x. "Egoel) ol ovveylomray O oNueod A4Td Tok-
100 EMQPaVETs AOTOOVOUOVZ, dTodexvieTal 6TL O yahaSloc nog el-
VO EVOL TEAMOLO oUYRoOTUO GO GoTE0eC, VEQeELO UG T O Rl
WECOUOTOLXY DAY, dTwe eivar 6ol of dhhol yahaEleg, nal 1t
avixeL oToVC O eLQ O ELO £ ¢ yuhasies,

YrohoviCetar 611 §| dtduetrooc 100 vouhabio elval
100.000 e.q., evid 16 TGr02 TOL £lval pdvo 10.000 e.q.

"Oolouéveg TEQLOYES TOD OVOUVOU EXTEUTOUY EVIOVH QUOLOQM-
vird wopata. O myég avtéc ovoudlovrol oo dLaoTé0eg 1| oo -
drommyég. 'H tmuol tovs dlemiotovetal ué Td 0UdLOTHAETHO-
. Avtol ol GoTéQes, MOV ®aTd ®avova Of (paivovtol ué Td onTixd
mheoroma, elval dDmoheluuata «0Teovémvy dotéoomv. okt Evrovy
0UOLOGPOVIXTY] ArTIVOOOAIG EQyeTal ®ol Gmd eEmyaraSianos 0udL-
aotéoec. IToonettar yid yohufies mov GO(OXOVIUL 0f XU TAOT OO
e 0N Eemg. Ol MO EVIVAWOLURES TEQUTTMOELS EXONEE@V YUAUELDY
GToTEROTV TOUE NuiLaoTépeg § »6alapz. Tehevtoia avara-
gy o1d OLdoTUa QUOLOTINYES, TOU EXTEUTOVY TOAD ouBuxy
QUOLOGOVIXY arTivodolic wal ovoudomxay T dhowo g (Tahioue-
VoL GOTEQED).

ZTOV IO VA TOD YuhaSio, Ghhd nol aTd unros 1OV 600y L1OvmY
TOV, TAQUTNQOVVTUL UEYHAES TUUTURVIDTELS GOTEOMV, TOU Ovoudlov-
T aotowd végn. Ta végn atvtd galivovroe xal ué youvo wdr. EE-
drrov wabéva and td dotowd végn amotereitar ovvibos T
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'BT#: r-«icuﬁ?nﬁmta-v

Tx. 1. Ixnuatikh napactaon 1ol MaAagia pag.

TOMAG GV GOTEQOV, £V “(bE OUNVOC TEQLAUUDAVEL EXUTOVIUOES
UGOEC 1) wal DERGOET YIAAOES LOTEQES.

Eva amd adtd té owijvn amaotiletar amd 1008 LOUTOOTEOOUS
GOTEQES TOD 0DQUVOD, TOU £lval TEQITIOV TEVIUXOTIOL. MohovaTt oi
GOTE0ES AUTOL (PUIVOVTUL OLUOROQTIOUEVOL oTOV OVOUVO. OTHV TOU-
YUATIXOTTE ATOTEAODY ourvoc. X' avto 16 ounpvog boloxetot #al 1)
VI LS EIVOL TO «TOTTAO GUOTNUOY .

Kaboolomze 1) Déon 100 fiktov ®al T YIS néoa o016 YuhoZia
wae xal doétnxe OTL dméyel Ao TO “EVTOO a0TOU GmooTaon (o ué
30.000 e.qp. (0. 1).
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H uerém 10V nivijoeov tov dotéomy Tot yahatio wag OOMynoe
016 ovpmEououa 6Tt OLOXANEOC & yuhaSiag meo 10T O getar. 'H
TEQLOTOOWY TOU YIVETAL YUOW Gd TG wxed dSova Tol Ehhenpost-
dovg mueiva tou. Tid wd aqon meoloTo0gY Tov yoetdtovial 250
Aeplmov ExatonuvoLe ¥m.

To éninedo, mol elvar vdbeto 01OV EE0Va TEQIOTOOGIC TOD va-
roEla ol meQva Amod 16 #EVTEo Tov, MAadK 10 fxi{medo ou W -
HETO LS TOU Quroeldotg muonva tov, ovopdletal yahaEiaxd émi-
nedo.

‘O ijhog ral 1 i) belorovial of ot xo aootaon, porg 25
E.., Ao 16 yahaZiaxd éninedo. ) Béon aim, o anéyet 30.000
£.4. a6 10 yahaEland xEvioo, xivelta 6 fikog yoow 4xd 1oV dEovo
TEQLOTEOYNS TOV YohaGla pé taydmra 250 km/sec. Mé Ty tayl-
MU aOTH CUUTAQUOVQEL %l TH Y1), 1é ATOTEREOUA V& oUUTANOD-
vouv xal ol dvo nall wa aijon meowwtooqy| yiom and tév dEova
TEQLOTEOGNS TOU yuha&la of 250 éxatouptola #m.

TATO TO %0OVO TEQLOTEOGNS TOU yahaia Tooérvpe OTL 1| ouv-
ohnt) uda tov eivan ton pé 2.2x10" fhaxrés nales.

4. 'Hhazé ebompa xai oxéon vic vilg ué 16 yaratioe xai 16
Tupmay.

‘O fihwog nag, oav aotéoac 1ob yahaia, dév eivar povoc. TMow
@) a0TOV xIvoLvTaL, of dudgoges dmootdosis, Evvia, TFETIRG NE-
Yaha nal TEQITOU OQPULOLXA, OMUUTE, OXOTEWVG, TOU YoTCovTal wai
Beouaivovrar an’ adtdv wal ot dvoudLovral mhavijres. Zt ogLod,
avaroya pé v ardotacy Tove dno T Y. Ol TAAVNTED Exouv Td
£EN)c Ovopara: “Eppijg, "Aggodim, i), "Aens, Zevs, Koévog, Ov-
ouvog, Toaerdav val Miovtov.

H oy anéyer aaé vév ko 1.5 x 10* km. H (ATOOTAON GV
Ovopatetat ouvibng acrgovomxy povada. (...

‘Extoc anéd 1ov "Eouiy, ™v "Aqoodity xui tov [Thottwva vOow
amo tovg dhhove mhavites xwvoivial Eva 1) tEol006TEO ouuata,
HIQOTEQG TOVE, OV dvopdloviai doguegbgotl T@v mhavntav. H ge-
Mivy elvar O povadixoe dogugdeoc e yie. Mpw dxd 16V ko,
ERTOC (O 100¢ ThavATES ®Ral ToUS oEUEPOEOVE TOVE, XIVODVTAL Xl
HEQUHES DEXAOES A odpata, ol, émeldn Fxouv OYNUU OTEVOa-
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%00, Grtmg 1) ®Ooun (MoxELd pariid), Ovoualovial #opnTes.

Ol mhavnteg pé Tovg DOOVYPOYOVE, OL XOUNTES RAL O 1|AhIOZ ATTO-
TELOUV TO fhraxd 1) mhavnuxo otomuad noc.

‘H pale e yig netonbnze ué dxoldeia #al 6p€0nxe ton ué 5.5 x
102" (5.5 x 6 éxatop.) tovovs. "Agov yvwollovue Ot M pala tou
fiktov eivar 330.000 qooéc ueyarvteon amo ™ nala e yig, ovumte-
oaivouvue 6T ) nala Tov ftov eivar ton ué 1.815%7 tovoue (1.8 meol-
TOU OXTAKLE EXUTOU. TOVOUC ),

"ESdnhov petontnxe 1) duduetoog Tz yHwng ogaioas xai 0oé-
Bnue OTL @Tavel otd 12,750 km. ‘H duduetoog 1ot fihiov Holoxrouvue
ot eivar 109 gooéc ueyahtteen »al 6 dyxog tov 1.300.000 gootg
UEYOAUTEQOS ATTd TOV Oy®o THE YNE. "Omtwg 6hémovpe, Oyt uovo M ).
Ghhd xal & g elval oOuata T¢oo TorD wrod o¢ oUYXOIoN UE TO
te0doTio uéyeBoc Tic dtapétoor ot yehatia, ot elvar 100.000 e.¢.

"H y1 nag eivat 1000 pux). OoTe, v ovyrolvouue TV axtiva g
W ™y axtiva o0 yohaie, BG dovpe 6Tl eivar aoquavn. ywrl 6
AOYOC TOV UeYEBDY TOVE EIVEL TOUYUATLIXG ®Adoua duernTéo.

TAMLG TOTE ElvOL QaveEQD, DS O TAAVITNG pug, TOOO 0Td MO0
i g Tov. Hoo xal otic daotdoelg Tov, dév eivar duvatd vé ovy-
%ol Pé 1O Te0doTo péyebos Tov Topmavtog, agod 6 yahaSlag pac
OUYHEVTOOVEL L0ME TO TOLOEXUTOUULOLOOTO THE VAng ToD Zdumavtog
wal 6 hOyoc T axtivac The yic, 6.378 km, ué ™v dxtiva tov Zou-
Tavtoc, 10 dioexatountow €.¢.. Te(vel ouvéyea otd UNdEV.

5. 'Ovopaeia, hapmgotnra »ai winbog aorégov-

ovgavoyouyia,

Hapamoedvias Tolg GoTéoes dlumotdvovus Tl ) xoravoun
TOUC OTOV 0VEUVO DEV Elval OLOLOPOOYY #al ouyva oynuatifovy ue-
OWG EVOLAXOLTA CUITAEYRATR, OV pE 1) Gorffela TS aviaociog
Bolorovpe OTL EOUV T HOQYT dLAPOOOV AVTIXEPEVOV, COWV T) ®al
avBodhnwv. "Amd ™ B pihiemoida X, td ddianoita avtd ovp-
ThEypaTa TOV GoTéQUY dvoudotmrav dotegiopoi. Zé xabéva amo
bt of aoyaior "Erknvec Edwoav wal fva idaitepo Gvopa. mot 10
moav axd ™ wboroyic. “Etol drdoyovy ol dotepiopoi: tov "Hea-
xhéove, Tov "Qoinvog, tov IMegofmg, s “Avdoopédas, s Meya-
g “Aoxtov, Tis Muxgag "Apxtov »x.&. "Apyoteoa £1102 and 1OV
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48 ouvolind aoteoionovs, 1ol xabdooay oi "Erimvec. moootiOnray
zai dahot 40, Gote ofueon va eivan yvootol 88 OTEOLOLOL .

AT totic 88 avtotc AOTEQLOUOVE Of 6, dhadi 1) Mevyain "Ao-
%108, 1 Mixod Agwm... 1| Kaoowan, 6 Kygeiz, O Aplxov xal 1
Kaunhonapdoing civar doaroi and miv "Eridda. Okn ) viypTa mal
Oreg Tic emoyéc Tov EToVs, 016 6OEELO PEVOC TOD ovoavov, YU ahtd
#AL OVOUAZOVTUL GEpaveis aoteguopol. "ATo Tolc vmohotmovg 82,
wovo oi 63 qm\'m Tat anod ™y "EALGdw, watd didgooes Emoyéc Tov
ETovs xal meec g viytag, nal dvoudlovral CUEUPAVELS ROTEQL-
opoi. Ot vworotor 19 doteotonol df gaivovtal moté amd v “Eh-
rada ol Ovoudlovial dgaveig doteoiopof.

"An6 tolc Gotéoeg udvo of 30 AauTodTEQOL EYOUY 1OLUITEOO HVO-
e, ouviBog EAvino, 6mwg 6 TApxtoboog (6 6dyoe ™s "Ao-
®T0v), 1) Goudrd !, drwc & TAhTdLo (meTduevog deTog).

Feviza Sumg, 1600 ol 30 dotéoec mow Eyovy owiteno dvoua,
000 zai Grot of dhhor. OV gaivoviat ué YUuvo udte otov wdle
aoteoono. wabooilovral o dha 1 £0vn ué Eva yoduua Tob Enkavi-
ZOU ahgatmrov O rubévas. TO yoduua a iyl ovviiBog O haumodTe-
Q0¢ AOTEQUE TOU AGTEQLONOT, T6 6 O Auésws hydTEQO AAUTOOC KA.
‘Etor 6 Bévac. 6 haumodtegoc dotéoas otod 000£10 Mwogaioto
TOU 0VQUVOD. O DoloxeTUl 6TOV Goteoloud The Avoag, Aévetan wai
o Lyr (a tijc Atoug).

Edv of Eva doteolond 16 otvoro tov GATEQWV TOV €IVl TEQLD-
OOTEQO (O 24, T T YOhuuaTe TOO A VIROD ArPAOMTOV, YON0L-
HOTOLOTYTAL T YOAUUATH TOD AaTivizot ahgddntov. Tid Shove T00¢
DITOLOLTOVE AOTEQEC. TOU ouviBWE elva GoUTOl ué MreorOT0. avT(
YL OVORC YoNotoTotEiTaL & Gotbudc ué Tév droio EYEL ROTOYOOGEL
0 OTEQUS OTOVE PEYROVS RATAROYOUS TV GoTEQV.

Etxzora dwamotonvevue houov 6t oi GOTEQEZ OEV TUOOVMI-
alovv 6hot TiY IdL haumodmta. Meoixol siva TGO TOLY haumool,
AL QuivovTal ToRY duudooi wai dhiot OLuroivovTaL ué duarohia.

Ol doyaiol "Exinvec aotoovouor, wal wuolwg o “Tnmaoyoc wal o
[rokenaios, tuSvounoay toie aotéosc, avaroya ué ) hapmodtTd

L O "Agabeg avéntvEav mokh miv "Agtgovouia. xvoing &nd 1ov 8o Fwc 16 100 ai-
v i, X,
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Tovz, of peyédn. ‘Emouévog 1o «uévedoor EVOC (OTEQW OEV EXPOALEL
T{C TOGYUOTIRES TOU DIUOTAOELS, Ghhd WOVO ™) AauTeOTNTA TOU 0f
oyEon ué T AAUTeOTHTA TOV dhhoV AOTEOMV.

"Ohor ol Goatol né youvo uaTL aoTEEs taSvoun|Onray of €5 ne-
vEb. 210 momTo uEYEBOL RATATAYTRAY Ol AaUITQOTEQOL, OTO OFN-
1600 0f AYOTEQO AAUTQOL #Th., (DOTE OTO E%TO VA AVTLOTOLLODY (UTOl
700 UE QUGHORIG OLUHOIVOVTHL.

Modtog 6 Feouavdz aotpovonos . Herschel ("Eoogh) Umédeige.
16 1830, pé vevird tomo. 611 oi GOTEQES TOU o ueyédove givar 100
(POOEC AUITOOTEQOL (LTTO TOVS GLOTEQES Tov o1’ peyébouvg.

M¢ nabnuatinéc modEeigs boébnre i< O aotéoag Evog ueyébougs
eivan 2.512 gooéc haumodtegog amd éxelvoug mov VIOV OTO GlLE-
ome Emouevo aréouto ueyeboc.

Mé ¢ THREOROTLO. OAETOVNE (LOTEQES TORO O aurdeots Ao
attots o GRéTOLME WE YUUVO NATL. Mmogovue dxoua W et
VAoV WE T OLAUETOO TOU GVTILEIUEVIZOU ¢ azob 1) TOU ZATOTTOOU
tove. va gotoyougilovue dotégeg mod avirouy ueyoL xal otd 240
névedoc.

"Enetd ol goTOyQaqires ThARES gival ToRU o evalodnteg Ao
16 uaT nag, zatogbovouv va goToyougioovy W nbE TheEOROTLO
GoTtoes auudodTEQOLS RUTA 3 Ewg 4 ueyEon.

Duond sivat 1 ueTddaon o uéyebog of ueyedog v U YIvETaL
amoTonc. YTAoyEl TAVIC ULl RALUGROO ot houmeomTa. Mé
XATAAINAL OTOUETOM WTOQOUME Vit uetofoovE ué Groibewa T
haumodm T vaBEvOS GOTEQM Rl Vi v zabooioorus Gy novo of
dnéoono uéyebog, ARG wal of dfrata avton. "Etol & dotéoac
Acdumadias (¢ TOU AOTEQLOMOD 100 Tavoov) Exer uéyebog 1.1
ivib 6 TMohvdetzne (6 TV Awldnwv) Exew uéyebog 1.2 »al 6
Baocihioroc (o tov Aéovrog) 1,3.

"Etor dtamiotdBnze 6t o totg 20 AautooTeQovg aotépeg o
ueyéBoug, ol 12 Eyovy hapTedmnTa oM peyakvTeQn Amd @t Tov
yaouzmoiler ™y oudda tove. T'! PO oTHY Aol #hlnora TOV
UeEVEDMHY FONOLUOTOLOTUE, OV ueyarnTEQO (o TO o peyedog, 10
undevixnd uévebog. 'O Beyacmy. (6 @ Tz Atoug) Exel néyebog
0.1 »al 7| ATE (o tov "Hvidyov) 0.1

MNé dotéoeg, ol elval AOPTEOTEQOL wal Ao 10 WdEVIRG uéyebog 1ONgLUOTOL-
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OUVTOL e YN TG ueytty. "Etor 0 TAoxTtov00< (¢ Tob Bomrtov) gyt uivedos
0.1 =l © Z et 0o (aTov Meydron Kuvog), O AaumoOTe0og Gmo droug 100 (oté-
o¢€c £yeL peyebog —1.4.

TATO TOUS TRANVITES T MEYEANTEON AaumodTTa THoovotalet 1) Aqgoodity (Atye-
Qo). qTavel 010 4.4 uivebosz,

"H mavoéinvog Exel uéyeboz —12.6 zal 6 fjkioz —26.8

Elvan yevien i} éviommon 6t oi dotéoes mol drémovne ué youvo
WaTe eivar metoor xal 6Te Oév wTogotue va tolc uetofoovue. H
EVIUTWON OUmC avT) v F0QURUEV. yiatl 6oL of (oTéoes Tou
Gaivovtar ué youvd e elvan meolmor 5.000. "Ax6 16 7o duwme ué-
veboc wal et 1O IO TOV GoTEOWY (UEGVEL ouvEyELd.

Ol Gotépes OV umoQobUE Vi TROUTHONCOVIE

UEYOL TO 6o péyebog eivar 3000 asolzov /
) ] & j [ /\/
» » 120 » » 2,10 177N
|
» 210 »  » 2107 | {

Méyor ofueoa Exel ratayoaqel of %uTahdyovs ueyvdio manboz
aotéowv xal ovveyiletal 1) zatayoug] véov. Mé T 6on0sia Tov
AUTUAOYOV (UTOV GUVTAOOOVTUL Y OTES %ol GTAUVTES TOU OTOUVOD
WE ueydin axoloeda,

Ol b amhol ydotes meoiéyouvy tiz Béoeig mov bolorovtal of
LOUUTOOTEQOL AOTEQES TV GOTEQIOUMV %G 0MDT 7l TG FUOURTNOIOTIZAG,
voGupato wé a omote ovoudovtat ol aotéoss airol (Oh. yao. | wal
2 otd TéhoZ TOT BLORIOL).

Ovoavoygagio. H dveltoeon xai 1) Gvaypvaoion 1OV GoTEQLONOY %l TOV 40T -
OV OVOUGCETUL ODQUVOYOE( I,

Fud vé avayvopicovus tolz Aotéoes 01OV 0Loave. TUlgvouE Gav oy vy va-
olorwg 1OV GoTeQuopd T Meydhng "Agxtov. AVTOZ dToTereiTal aTd ToRRoVE (oTé-

oeg, GAkG of ®uEWOTEGOL Elvar novo 7+ of a. 6, v, 8. £, L zai n (0. 2). O «. 6. v »ai &
oynpotiCory 6 oo pa Tz "Aoxrtou, of £ L xal n Ty oo d ™z Of dotéoes Tz
Meydins "Aontov aviizovy otd 20 uéyeboz, Extdz Gmd TOV S, Ton Gvirel 01O
40, TAv évooovue pué vonTr yoap] Tovs aotéoes 6 — « e Mevding "AoxTtov ol
TV TQOEXTEVOUUE #UTA TO TEVTUTAGOLO THZ. OUVAVTOTHE Eva GoTéou 2o0v neyiBous.
T0v ovopdletar Mobixog, viati 6olaxeTar Tord %ovid oté Gogewo oo TOT ot oavoD,
OTO AUETO MNLad Exeivo ToN & dEovas THe vie, (v TooerTulel. amd Té HOeEL0 TOLO
THS. OUVOVIQ %ol OLUTEQVE TOV 0V0UVO. ’

O Ol GOTEQUS ZONOIUETEL GTOY TOOOUVUTORMOUG ®aT( T viyTe. Biémovrds
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TOV £70UHE £UTOOZ HUS TO BOOG, TLOW WD TO VOTO, DESLC TV AVOTOLY Z0l (OLOTEO
TH dvon.

'O nohxoc GoTéous Fivar Evas amd To0g fgTd Gotéoes TH: Mxpag "Agutov xai
wahiota O . O dotéges avtol oynuatiZovy oyijua duoto wé 6 oynua T Meyding
"AorTol, @Rhd WxoOTERO %ol dviifieto of oyfon W aimi. Ol dotéoeg T2 Minodz
"AOKTOU Elval Guudool. EATOC Ao TOV Tohixd »al 1otz 6 %ol v Tov elval 200 uevé-
fHove. )

Metalo s Meyaing xol Tz Mirods "Ag#tou DRG0yl [id 0elod GoTégmy of
TeBhaouévn Yoo, ot ruTalyel of TeTedTievoo. Eivar & Goteoionos 100 Agarov-
tog. "Av TQOEXTEIVOLUE GrOUM TEQLOOOTEQO T YOUUUY O—0 TS Mevyarns “Aontov.
7ol 6ONyEl oTOV TTohRO GOTEOE. GUVEVTOUUE TOV (oTeoond Tot Kngéng. "Av auvoé-
covue ToV & Tz Meydins "Aoxtor ué tév IMohixd xai mgoexTeivovus T) Yoo, bol-
orovue OV doteotond e Kesowwans., Ol Gotéges tov «, 6, v, d »ul € givar Hrot
hawmool, 200 xal 3ov neyébove, wal oynuatiCovy 16 yoduno W.

SATOS (O TOlC

OTO0Z GOTEQIONOVE, O lval deupavels yud Ty "EALGdw, e
) bonbewe Tov oxfuatog 1. Gelorovus Tov

Laumoonc oteotauots tov Bowrtov ue
oV dotéon AprTotge, Toh lov ueyébovc. oy TEOEXTAON THZ Youuuws T — 1 g

1. Tév 10010 #etdhoyo otéowy ouvetaZe O peydhoc "Eiin

12 (LOTQOVOIOZ THZ (Lo-
oot rag Tamaoyoc. meothapbeve 1022 Gotéoeg ard To0Z AUUTOOTEQOVS, TOT 0O~
vou.
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