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To xe@draro avtd Oa aoyoinbovue xvplwg we TN

fewpia touv Nevtwvo yro ™) Bapvtnta. H Bewoia

OUTY €LvVOL WLa AtO TS TAEOV ETLTUXELS HOL OLXQL-
6elc Bewpleg Tng Puowxng, m omoio €xeL aVTEEEL O doxLUO-
OLEC OLOVWYV.

SVpeova pue ovTn uLo Palo oaoxel eAxtixn 6aoutixy 6U-
vaun o€ Oleg TIC UALES, VA TOUTOYQOVOA O€xeToL avtiBetn
dvvoun omd avTéc.

Ou apoibaieg 600vTInES €LEELS, OLEMOVV TLS %LVNOELS OA®V
TOV 0VEAVI®V COUAT®V, ONhodyn elval vmevBuveg yio Ttnv
xivnomn xot ) 0éon TV TAAVNTOV, TOV XOUNTOV aAlld %o
TOV TEYVNTOV O0QVPOQWY.
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1.4.1 Nopnog tqng mayxoomiag €AEMGS.
Iledio G6agUTINTOC

a) H 6opvtixy dvvauy

[MTopatnowvtag Tt ZeAvn vo OLoYQA@EL TNV TEOXLA TNG
0TOV 0VQAVO, TOCOL AQAYE OO €UAS OEV E€YOVUE OVAQMTN-
Oel, moiro va elval 1 oLtio TOV €UTOdILEL TNV TTAOON TG
otn I'm; I1ooeg yeviég avlpwmwv dev mpobinudtice 10 Yye-
yovog mwg avtifeta pue T ZelNvn xolL To A6TEO TOV TTO-
pOouévouv otov ovpavo, xabe dilo ehevBepo aviireipevo
mépteL “mpog To xAatw’; [IdcoL amd eudg Oev €tuxe ue
amoQio oL aunyovia vo mogotnoovue TN Bdlacca va
XOAOTTEL UEYAAOQ TUNUOTO Wiag magariog M Tt otddun Tng
va ovebonotebaivet;

Avtd ta epwTiuoTa, aAld xoL 0EXETA dAla, GNxrov
TNV TeEAXN TOVg Omdvinon Otav o Nevtwvog dLoTVTWoE TO
vopo Tng moyxooprag €AENS. SVpu@wva Qe AVTOV:

Kdfe oopario palag m, mov 6Gpioxetor o amdctosn R

1
oanoé éve Ghro copdtio pafog m,, omovdnmote 6To Xvumav,
éhnel To 0eVTEQO OAAG %o €AxETOL OO AUTO pE dVvapun mov
eivar avdhoyn tov yivopévov tev 4V0 palodv xol AvVTLIETEO-

QOg avdaroyn ne To TETEAYOVO TNG METOEV TOVg AméGTOGNG.

m;m,

Anhadi: F=G 2

(1.4.1)

2t oyxéon avty, to G eivor pio otabepd yvworn wg
otafepd TG mayroouLag €AENG, OV 1 TLUN THS OTOVINTOTE
0TO CUWITOV €lvalL:

G=6,67-10""" Nm2kg2.

O ehxtivég duvauelg UeToy tTwv polwv Aéyoviol Guvi-
0w BaguTizég €AEelg 1 amhd GaguTizég duvapelg xoL €xovv
ueta&V tovg oyxéomn dpdong — avtidpoong (Ewx. 1.4.1).

MohovoTL ou 600uTixég €AEELS peTAED TOV GOUAT®V VITAQ-
YOUV TAVTO OVEEAQTNTO OO TO OYNUO TOV COUAT®V, TO
uéyebog toug 1 TNV UETAEV TOVE 0mOOTOOY, O VITOLOYLOUOG

"Evog pabntig miotevel,
0TL oL duvauels 6aEUVTN-
TOG 0TN YN €lval dLo@o-
QETIXES OTTO TLG OVVANELS
60,0V TNTOG TOV OLGROVVTOLL
UETAEY TWV O0OUVQOVIOV
ocoudtov. ‘Evag ocuvppo-
Ontig Tov avtibeta, Loyv-
oieTat, OTL OEV VLAY OUVV
60QUTIXEG OUVAUELS GTO
dLaoTnua.

ITota givar n duxm cag

amoym;

Ewéva 1.4.1

Ot 6apuTI®éC OUVAUELS UE TIC
omoles aldniemidpovv ta dvVo ow-
udatio eivor avrifeteg.
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AgastnoLotnta

‘Eva unlo otmv emtL-
pavera g I'mg éxer 6a-
00¢ IN. ITéco 6dpog €xel
oe amootaon SRy, dmov
R. n axtiva g Img.

To pnho edcd
Cuyicer 1IN

'

TOUG Ue TNV amhi epoppoyn tng oxéong (1.4.1), umopel va
yivel HOvVo v TEOXELTOL YLO CGOUATLA 1] OUOYEVY GQOULOLXA
OMUOTO. ZTNV TEQIMTWON OVTH, w¢ omdotacn R Bewpolue
TNV OTOGTACH TOV %EVIQOV TMOV COUATOV.

H 6apvutixy €AEN elval idto, oveEdptnta omd To LAXO
mov mopenbarietar petoEy Twv copdtwv. Me dlha Adyia,
N G6apuTikn €AEN “yepup®VeL” TO YMEO OVAWUECH OTO COWUO-
TO %Ol %AVEL 6TO €va aLobnty Ttnv mogovoia tov dAlov.

H 6aputinn d0vaun mov ooxel €vo odWo, YLo TAQAdELY-
wo n I'm, oe omorodnmote drho, de undeviCetor moté, 400
noxoLd %ot av 6pioxetol 1o gopo amd ™ I'n. Axdun zol av
umopovoaue vo petogpepfovue oTNV A%EN TOV CUUTAVTOGS, 1|
6ooutixn €AEN TNg patog tou Bpdyov Tng Axnpomolng Oa
nog axolovbovoe wg exei. O Noumeriotog Paul Dirac yoot-
TOAOY®OVTOS YLO TNV LOLOTNTO OUuTH TS Gopitntog elme:

“Kobetg éva Aoviovdr oty I'm xor xiveic €tor to mio
UAXQLVO AO0TOO”.

6) To 6aputind medio

O pabntng mov ompwyver 1o Bpavio Tov, | 0 G€QAS TOV
%LVEL TO LOTLOQOQO, Lépe mwg aoxel dvvaun. ‘Otav mpooma-
Bovue va xatebdoovue TO OEUEVO UE VNUO XOQTUETO, AEUE
TAML TWS 0OXOVUE OUVOUT. X&€ OAEC CGUTES TLG TEQLATWOELGS,
0VTOC OV OOXEL dVVAUN %Ol OVTOS TOU TN OEYETAUL, £XOUV
UETAEV TOUG E€TA@Y, M OTOla €lvol GUECT OGTO TEWTO OVO
mopadelypnoto xoL €uuecn oto teito. Tétoleg duvauelg due-
oNg 1N €UUEONS ETAPNS TOV TEOEQPYOVTOL OO TNV xnabnueot-
VI UOG EUTTELQLOL TLS ATOOEXOUOOTE YwELS ®opio dvorohia.

ITog duwg va xotavonoovue tnv €AEN mov aoxei n I'm oe
ola To ocwpoto N axdun xoaiivtepa, TNV €AEN mOu aoxel 1
I'm oty Zehnvn M otoug TeXVNTOUS doQuPoEOovS;, Me dhdla
AOyLa, TG vo ovtiAn@Bovue TO UNYXOvVIGUO WE TOV 0TOLO
0.0%0VVTOL OUVAUELS OO UOXQLA, YWELS XOULO ETOPY, OTWG
elval mopadelypotog xdon mn 600utiky €AEN;

Onwg éheye o Nevtwvag, “eivar adtavonto, n ayuvyn vin
(I'm), va dpa xat va eanoealel uia aiin (Zeinvn), yxwoic
auotbaia emapn. H 6apvtixny éAEn avdaueoo otn I'n xar T
Zelnvn, mOEmEL v TEOKAAEITAL A0 Eva UEGO YL TO OTOLO
oev Eépw av eivar viixo N davio”. Emuepa oty DPuowxn €xel
yiveL amwoderTn N €vvola TOv 60QuTLZoV mEdiov, e TNV OToia
mpoomafovue vo TeEQLYQAYOUUE TLS GOQUTLRES €AEELS.

Me tov 6po 6aputind medio, €VVOOUUE TO YXWEO YVOW
omd pio omoradNmote nalo M, o omoiog £€xEL OMOXRTNOEL
™V oLoTNTa Voo ooxel dvvaun oe xabe alin palo m, mwov
0o 6pefel oto o avto. Ty pndla M, otnv omoio amodi-
dovpe TN dnuLoveyio touv mediov, Ba TV ovoudlovue mNYN
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Tov medlov, xOL TNV m, ;Tov Oé€xetal TH OUVAun, vrédepa
(Ewx. 1.4.2).

To yowpatind @OvIo YUpw amd THV KTNYN %OL TO VIOOe-
no, elval évag tTedmog we tTov omolo 0modidouvue TNV LOLOTY-
Ta Tov Xweouv va ooxel dvvauerg (Ew. 1.4.2)).

Ewova 1.4.2
To mwedio tng paag M aoxei Tt dvvaun F, oty udfa m, alld xoi
t0 medio tng pwdlag m aoxel tn Svvaun F, otn udfa M.

Av wg mnyn tov medlov Bewpnoovpe Ty pwato tng I'mg, o
XWEOGS YVow amd avth ovoudletol 6agutind medio tng I'mg.
Avtog o ywpog aoxel 6aputixy EAEN oe xdbe cwouo mov
Goloxetal Qéoo O€ OQUVTOV %OL OV WUTOQElL vo elval éva
OTTOLOONTOTE OVTILXELUWEVO 1 1 ZEANVN N XATOLOC AXO TOVG
noxpLvovg mAiavntes. H dvvaun avin zatevBivvetar mdvta
mEog 1o %EVTEOo TNS Img »aL ovopdfetalr 6agog Tov cOua-
tog (Ew. 1.4.3).

Eivalr onpavtixd vo emonpavouue, Twg YOELOOTNXE N
dropatirotTnTa £vog Nevtwva, yio va avtilneovue 6Tl avTy

Ewova 1.4.3

n dvvaun eivor vwedBvvy yia THY TTOON TOV cwpdtov  H Gaoutixn €AEN mov aoxel 1)

, , , , . I'y o¢ omotodnmote owdua pafog
OAMLO %Ol YLOL TNV TEQLYPOQEA TNG ZeEANV vow amd tn I'.
Y 1 etpoe s e yve nn m, xatevOUVETAL TEOG TO XEVTOO

H 16é0 tov Gaputirov medlov tng I'mg, apevog pev megt- e xai ovoudletal 6dooc TOU

Yod@eL TV doxnon tov Bagutirdv érEewv mov aoxel M I seuaroc.

omd poxoid oe Oho TO COUOTO, OQPETEQOV OE VITOGTNQLLEL

nwg ovapeoa oty Im, wg mnyn tov medlov, xoL oe xAbe

ailho cwpo, og vrwobepo vmdpyel oAlnremidpaon. Me dAila

LOyLa, Oev umogovue va WAdue yio TV emidpoom, oArd

wovo yio TV orinhemidgacn oavdpuecso oTNV TNYN ROL OGTO

vobepa (Ew. 1.4.3).

B(N)+
AgaostnoLotnta 1000
‘Exete tnv mAnpogopio otL €vag dvBpwmog Cuyilel 800
oty emi@dvela s Odlaccoag 900 N. 600
a) No vmoloyicete to 6400 TOL OvOpITOUL GE VYOG
R;, 3R, 4R zat IR amd v em@dveio tng I'mg. 400
6) Na yapdatete tnv xaumvin B = f(R) yio tiuéc tov 200
R ioeg pe: Ry, 3R, 4R now 9R,.
v) Noa oyolidoete tnv xaumViny mov Oo mEORVYPEL. ﬂ R 3Rr 5Rr 7Rr 9Rr p
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Ewova 1.4.4

1.4.2 H évraon oto 6aQutizo medio
s I'g

Metd v eooywoyn tng €vvorag Ttou 60ouTinol mediov
™™g I'mg, m omoia, omwg eidaue, mepLypdpel ue amrd TEOTO
™V doxnon tov Gagutixdy élEewv amd tn I'n o omoiLodn-
TOTE OWWUO, TEOEXVYPE TO EQWTNUO:

Yndoyer dpaye €va @uowd uéyefog watdilnho yio TNV
MEQLYQO.PT TOV Tediov;

Ac Bewpnoovue €vo onueio A, mou Gploxetal oe amAOTOON
r and 1o %évtpo tns Img (Ew. 1.4.4).

Av ot0 onueio avtd @épovpe dLadOYLXG OOUOTH WUE WACo m,
2m, 3m, ..., 1 6aputixn €LEN ovupwva pe TN oxéon F = G%
0o eivar avrtiotovyo F, 2F, 3F,... Mmogovue Aowmdv va
vrootneiEovue OtL oto ompeio A, alhd zov oe xdBe diho

dvvou

onueto tov mediov, To TNAixO -
vrofepor

eivar otabepo.

Avto 10 o0t0Bepd mmAizo eivar péyeBog diravvopoting,
®aTdAAnho yio va mepuypdyer 1o Bagutikd medio tng Img
%ol ovopdfetal évraon tov 60puTizol mediov oto Bewpou-
uevo onueio. H évtaon ovpboriletor pe g, €xer tiuy:

F B M
g===0- (1.4.2)

%ot ©otevbuvon idta ue avty tov 6dpovg B.
Mmogovue VO GUUTEQAVOUUE TMWS 1 €VTOAON g, WS PUOLKO
uéyeBog en@pdlel T dUVOWUY TOU GOXRELTOL ATO TO

|
\ o 7

\
T~
/

/

N\ /
/ T N\
/ N\

6oouTind medio, ovdad povada WALog, %ol TS 1
Tiun g dev eEoptdtol amd To vwobepo m oTo
omolo aoxeital 1 duvoun.

g évtaong (Ew. 1.4.5).

Av omewrovicovue to 600UTLRO TEdIO YUPW OTO

e ’ . , ,

— ™ I'm, Oa mpémer oe xaBe onuelo Tov vo oxedid-

y OOVUE %ATA UETEO %OL ®oTeEVOUVON TO OLAvvouo
\

V\
Avti avtov, N amenovion Tov 60QuTLR0V TEdIOU

yivetor pe 1) 60Mbela TOV duvanxm®v yooauuov 1
MEOLARADY YOUURADY.

Avvopizés yoauués Tov Gagurizol mediov ovo-

Ewova 1.4.5

e xabe onueio Ta dtaviouata
™m¢ évraons xatevdivovrialr mpog
0 x€vteo TN¢s IMg.

natovpe tTig (vomtég) YOUUMES WOV JUQAGGOVTUL,

ov vroBécovue 6Tl TO dLdvvena TNG £VTAONG OAL-

o0aiver xatd Tnv zotevbuvon Tov, apyiovrog amod
onueio Tov 60ic®OVTAL TOAV PAXQLE XOL QTAVOVIONG OF TNV
emgavera tng I'mg (Ewx. 1.4.6).
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Ewova 1.4.6
O1 Suvauirés yoauués tov 6aputinov mwediov
g Ig.

Ac vmoBéoovue mwg 0to onueio A tTov 60QUTIXROV TEDIOU,
ewmovo 1.4.4, oagpnvouvue ehevBego éva owpo pdafag m. H
6ooutiky €AEM amod tn I'm B0 mpoxralécel oto odpo €mLTA-
XUVON O, YLOL TNV OTOLO LOYVEL:

F B
a=—=—=G=L
. 3 (1.4.3)

Amd tn ovyrpoion twv oyxéoewv (1.4.2) nor (1.4.3), gai-
VETOL TWS 1 €MLTAYXVVON THS 600VTNTOS TOVTILETOL UE TNV
évtoon tov 6Boputivov mediov tng Img, yia thv omoia
Loyvovv To €ENG:

o) H tiun g évtaong tov Gaputixov mediov tng IMmg
ehattovetal ®afmMg aTOUOXQUVOUOOTE AO TNV ETLQEAVELOD
™g I'mg, avtiotedewe avdloyo (e TO TETQAYWVO TNG AITO-
0TA0NS ONO TO %EVTQO TNG.

6) Axplbwg otnv em@advela TS Img, mov tn Bswpovue

opoYevn oaiga oxtivag Ry, éxel tpn go=a = GR—2r=9,81m/s2
r
meQlmov.

v) H televtoila eElowon dev 1oyVeEL yLo TOV UTOAOYLOUO
™S TIUAS TNS €vioong o6to eowteEnd tng I'ne.

6) H povdda pétonong tng oto o1edvég ovotnua S.I. &i-
vor to 1N/kg.

Twnég g emTAYUVVONG
g 6aguTnTOg, g,
e dagoou Vyn

Yyog (km) | g (m/s?)
1.000 7,33
2.000 5,68
3.000 4,53
4.000 3,70
5.000 3,08
6.000 2,60
7.000 2,23
8.000 1,93
9.000 1,69

10.000 1,49
50.000 0,13

Ta VYN petoLovvTal
omd TNy emedvera g I'Mg.
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Ewova (o)

N=B=mg,

Ewova (B)

Ioodvvauia €vrtaong »oL €mMLTAYVVONG OTO
medio 60VTNTOC

H tavtion tng éviaong tov mediov 6000TNTAS UE TNV
emtayvvon g 6apvtnTag, onuaiver 0tL, av 6Q0LOXOUOCTE
UECO. 0€ €VOL OLOGTNUOTAOLO TTOU %LVELTOL LOXELE OO AAla
OVEAVLO. COUOTO, UE ETLTAYXVVON O.=g, =9,81m/s? Qo €yov-
ue TtV atcdnomn otL aoxeital TAVEO pog duvoumn

F=B=mg,

OGS axELBMS oTtnv empavela g Ing.

Sty ewova (o), @oaivetar €vo dLacTNUOTAOLO TOU
®UVELTOL PE EmMLTAYLVON 0=g, XTov dvBpwmo mov 60i-
OXETAL WEGO GTO OLAGTNUOTAOLO OOXELTOL OLTO TO OAITE-
d0 dvvaun F=ma=mg, n omoio tov avayzdler vo
emitayvvlel we Ttnv (OL0 ETLTAYXVVOY.

Av @ovTaoTOUUE TOV (010 AVOQWTO XATOV OTNY ETLPA-
vera TS I'mg (Ew. 6), ovtdg déxetal tig dvvauels B amo
v €éAEN tng I'mg »ow N Adyw tng emapng TOou We TO
6amedo. Emeldn) opwg mwopopéver axivntog, LoyVEL:

N=B % N-=-mg,

Anhadn n dvvoun N eivor (on ue avty Tov d€YOVTAV O
avlpwmog péco 6to OLaGTNUOTAOLO. AQa OUTOG EXEL TNV
tota atcOnomn, eite 6pioxeTol 0TO OLAGTNUOTAOLO E(TE
otV emeavera g I'mg.

H pafa M, tng I'ng 6ev umopel va uetonbei dueoa, e@o-
oov Ogv umopel va tomobetnlOel avty mdvw oe éva {uyd.
Mmopovue dpoaye va tnv vmoloyicovue ue xdmotLov dAlo
T0070;

Aivetar 6ti: Ry = 6.400km.

Amavinon
, . M
Amd Tt oyéom g=G _zr ,
Rt

av emidoovpe wg mEog M 6oioxoupe:

_8o RE

G
%Ol PE OVTLROTOAOTOON TOV aoLOUNTLXOV TLUOV TV Ueyednv
g, Rpnow G mponvmrel:

Mp
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_981m /s? - (6,4-10°m)? ;

- M = 610k
" 667100 Nm? kg2 g &

1.4.3 To medio 6agUTnTOg ®0VTA ot I'

Ag vmoBécovue TG TEAYWATOTOLOVUE TO €ENG TELQOUOL.
Amd To TELO EALXOTTEQO TOV TOQAUEVOUV OXIVNTO GTO (OL0
VYOG %Ol GE OLOQPOQETIXOVS TOMOVS, %QEWOVTOL We TN 6on-
Oera avBexTtixdv vnudtov teia copato X, X, xor X, (Euw.
1.4.7). Kair ta tplo viuata delyvouv tnmv xotevBuvon Tng
6oouTLNG €AEMNG M dLopopeTind, TNV xoTeEVOLVON TNG €vTta-
ong, dnradn ratevBuvovtor meog to ®évtpo K tng I'mg. ‘Exovue
UE TOV TEOMO OVTO TNV TELQANATIRY emibebaimon wiag mEo-
TAONG, CVUU@VO WUE TNV OmMOLO: TO OLAVULOUOL TNG £VTAONG
elval 0L0poeTivd ota dLd@oQa onueio Tov 60QUTLXROV TTe-

Ewoéva 1.4.7

To (610 odpa ota Toia EMXOTTEQR EXEL OLAPOQETIXG 630G OALA
idta udga.

otov tng I'mg, axdun »ar av ovtd 6picroviaL 6To idLo VYPYoC.
Adyw ovtig g dtdtTog, (Onhadn m évioom va unv eival
otafepn), to medio g I'mg, alhd »or xdbe dhlov ovpaviov
OMUOTOG, LERE TS eival medlo UnN opoyevég.

169

Av opwg to ehnomtego €pBouv, To €va %o-
VIO 0T0 GAAO, O€ OMOCTOCY WEQLXMV OeXAOWV
UETQWY, N OXOUN %ol UePLX®V YLhtouétowv (Eux.
1.4.8), td1te 10 viuato OBo eivor mapdrinia, M
®olUTEQQ, OXEOOV mapdlAnia. Avtd onuaivet,
TS o€ ULxEY €xtoon M éviaon €xel otobepn
rateVOvvon. Av emmhéov Bewpnoovue Wixn-
0€C VYOUETOLXRES OLAPOQEES OO TNV ETLQAVELO
g I'mg, yeyovog mov de Oo emipépel arcOnty
ueto6orn ®oL GTNV TIWN THS EVIOAONG, E€YOVUE

TNV €XOVO TOU ouoyevolg 6Gaputixov mediov.
Anlodn tov mediov TOUV Oomolov N €vioon €xel Ewkovo 1.4.8
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Johannes Kepler (1571-1630).
TI'epuovog aotpovouog, xadnyntig
oto Graz xat oto Linz.

O Kepler 6aociotnxe oto Ocwon-
TI%0 TAQLOLO TOV OVOTHUATOS TOU
Copernicus xoi eENyaye TOVS TOELS
VOUOUS TOU WUE aVAAVON TwV Of-
OOUEVWY QIO TG TOQATNONOELS TWV
TAAVNTIXOV XIVOEWV TOV €lyav
ovAieyel amd to Aavo actpovo-
uo Tycho Brahe.

Ewova 1.4.9

H 6apvtixny éMEn eivour n amagai-
TNTN yLa TNV xUxAix) xivnon
KEVTQOUOLOG SUvau.

otafepn zotevBuvon xar Tipy. Mmopovue Aolmov, ue %ol
TOOGEYYLON, OE ULXQEN €XTOON ROL XOVTA GTNV EMLQAVELA TNG
I'mg, va Bewpotue 10 64005 TV cLWUATOV O0TAOEQOD.

1.4.4 H zivnon tov d0gupdonv

O Tepuavog aotpovouog J. Kepler, evopatind xat xdvo-
VTOog XoNon Twv mopotnenoewv tov Tycho Brahe, tolunoe
va Bewpnoelr tov ‘Hhio wg %€vtpo tov MALaxol pog cvoTn-
Lotog, %ol OAOVG TOUG TAAVNATES VO GTEEQPOVTAL YUQW TOV.
O Kepler mictewe mwg 1 TILUN OUTH OVAXE OTO QOTELVO
‘Hhro, nar Oxuv otyv tomewvi) I'm. Me dlha Adyia tdyOnxe
VITEQ TOU UOVTIELOV TTOV TOAAG YEOVLO TELV €XEL LVITOGTNQL-
et o Komépvirog zal mpoywenoe oty padnuotixy OLepev-
VNG1N TOV.

Kafe mhavintng mouv mepipépetor yvow omd tov ‘Hhiio,
Lépe OTL glvol uoLxdg Tov d0pUEOEOoS. Me Tnv évvola avT,
puoLrnog dopuedpog tng I'mg eivor m Zeknvn, 1 @uowxdg do-
oVEOPOGg Tou Ala eivor To ovpdvio cwpo lw, mov mepLpépe-
Tal yvow amd ovtov. To televtaia yeodovia o dvOpwmog
7at1000woe vo Oéoel oe vurALrég TEOYLES, nVEIWMS YVoW Omd
™ I'm, copoto mov o 10 amoraAOVUE GTN CUVEYELO TEYVTN-
Tovg dogugodpovs Tng I'mg.

AMLG TL glvol AvTO OV %EOATA TOVS d0QUPOQOUVS, (PUOL-
7©0UG 1 TEYVNTOUG, OTLS TEOYLEC TOUG %ROL €WmOOLleL TV
ATOON TOVG OTO XREVIQLXO OdWo, ONhodn To ocwua yHow
oo to omoio mepLpépovtal, Exelvog mov epunvevoe mom-
TOG TNV TEOYXLA TV d0QuPoP®WV Ntov o Nevtwvoag.

IMpdyuatt, o Nevtwvag vmootnolEe mwg 1 idta M dvva-
un, Tov avoyxdler To UNAo vo TEPTEL “mEOg TO %ATW”,
elval vty Tov ®EOTA TN ZeANVN 1| TOV TEYVNTO 00QLPOQO
oe wvrlxy TEOXLd YVvow oamd T I'm. Exeiva movu
yoetatovtoar givor: o) H toayvtnta v va eivor xdBetn
otn otevBuvon tng 6apuTirNg €AENG, TNV OMOLM COXREL
N I'm ot0 oopo ndlog m mTOU TEQLPEQETOL YVQW TNG
(Ew. 1.4.9). 6) Ov Tiuég g TaxVINTOS VLV %OL TNG
OXTILVOC T Vo €lvol TETOLES, MOTE VO LXOVOTOLOVV TN
oxéon: F = Foousioc OMNAadn m 6agutiniy €MEN va eveo-
vel wg xevigopohog. Tote 1o owpo patog m Ba me-
oLpépetal yvow amd tn I'm o nuxhixy TEOXLE OXTi-
voag r =R + h (h 10 Vyog amd v em@dvelo TNg
I'mg) (Ewx. 1.4.9).

AvTiro0LoTOVTOS 0TV TOQATAV® OYE0N TLS TLUES
tov duvdpewv F now Egrpousioc, vmoroyiCovpe v ta-

XOTNTO TEQLOTROPNGS TV d0QUPOQWYV:
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Mr (1.4.4)

O mpwtog TEYVNTOS d0QUEPO-
00c g I'mg, Sputnik I, té0Onne
oe ®UrAxN TEOYLA amd Z06LETL-
%®oVg emiotiuoveg 1o 1956. O do-
oVQoOpog avtdg eixe wata 83kg,
meEiodo meELoTEOPNS 96,2min
XOL TEQLPEQOTOV GE RUXRALKN
To0Y LG axtivag 6,97-103km me-
olmmov. Znuepa, €vag pueyorog aBudg
oavayxov tov avlpwmov, OTwG
TNAETLROLVOVIES, TEOYVWGN TOV
%OLEOV, aALA dVOTUYMS %Ol TO-
LeuLréc avayxeg, eEVaNEETOVVTAL
oo €va OlXTVO TEXVNTOV d0QV-
@POQWV, TOV TEQLPEQOVTOL AXOATATAVOTA YVow amd tn In.
Sty ewova 1.4.10, pmwopeite vo Oeite TLG TEOYLES UEQLXMV
oo TOVE TEWTOVS O0QUEAEOVS mov TéONrav oe TEoyLd
vyOow amo tn IMm.

2Tov mivaxro mov axolovbel, @AivVOVTAL Ol OXTIVES TWV
TQOXLMV %Ol Ol TEQLOOOL TWV TAAVNTMOV, TOV €lvolL QUOLXKOL
dopvpdpotr tov ‘Hhiov.

MAaviTng Mata (kg) | Aztiva (km)|IIegiodog ('Etn)
Eoung 3,30-1023 57,9-10 0,241
A@podity 4,87-10%4 108-10° 0,615
I'm 5,98-10%* 150-10° 1.000
Aong 6,42:10%3 228-106 1.880
Alag 1,90-10%7 778-106 11.900
Kopdvog 5,67-102¢ 1.430-10° 29.500
Ovpavog 8,70-10%3 2.870-10° 84.000
ITooeldwv 1,03-10%6 4.500-10° 165.000
IThovtwv 1,50-10%2 5.890-10° 248.000

ZyYnuatixn) avamaeaotaon Tov do-
ovpopov SAT 1.

Sputnik I
Explorer III

-. Explorer

B e Vanguard 1
Sputnik IT Sput{ik I

Ewova 1.4.10
OL 100X TWV S0QUPOPWYV ExOUV
s xEvTpo TO %EVTEO TNG IMg.
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Agaastnoiotnra

I'vwpiCete 6TL M Gov-
TN €AEN asotelel To 600G
ToV oouatos. Na yonot-
WOTTOLNGETE OUTY T YVWON
yia vo. delEeTe OTL LOYVEL:

GM =g, R%, dmov M, non
Ry m pdfa xow m axtiva
g I'mg =ov g, M
EMLTAYXLVVON TNG 6OQVTNTOG
oTnv emipavero. g I'ng.

‘Ontwg mpoxrvmtel amd tn oxéon (1.4.4), n toyxvInTa MTEQL-
(poQdc €vOog d0QUEPOQOV €E0PTATOL WOVO amd TO VYOS GTO
0mol0 AVTOS TEQLPEQETOL.

Emumhéov, dtav o dopuedpog mepLpépetol o€ otabepd
VYog, TOGO M %RLVNTLXY, 000 %Ol 1] OUVOULXY TOU €VEQYELQ
uévouvv otabepéc.

Avto onpoiver 0tL dev xpeLdletoL evépyela, ONAadY xa-
TAVOA®MON ROVGIU®OV MOTE VO TOQAUEVEL GTNV TEOXLO TOU.

H »ivnon tov dopuedpov A otnv ®vxAizi] TEOYLA
oxTivag I, €lvol To amotéhecpo TG ovvBécewg OvVO
oamhov xvnoewyv. IModypott av dev vaneye N 6apvTn-
T, 0 30QUPOEOS %LVOUUEVOG
evhvypoaupo %oL OopwaAd we
Toyvtnta v Qo épbave oe
x00vo At éotw oty 0éom A,
dLavvovTtog TNV amooToon AA.

Av Bewpnoovue mwg o do-
QUPOPOG Oev elxe oYL TO-
yvtnTa v, 0o éxave ehevBegn
TTWOON %Ol UETA 0O XeOVo At
0o éptave, éotw oty 0éom T.

O d0pvVpOpos exTELEL OLWG
TOVTOYQOVO %Ol TLG OVO %L-
VIOELS, UE OTOTELECUO UETA OO XEOVO At vo 6GploxeTol
telnd oto onueio Z. Anhadn 6co VYog xeEdilel amopa-
xouvopevog amd T I'm, Aoyw Tng evbuypauuns owarng
xlvnong, 1000 xAavel, AOyYw TtNg elevBepng mTWONS TOV.

Amotéheopuo avTOV €LVOL O OOQUEPOQPOS VO OTTEYEL
dLaprc otofepn amootoomn omd To %EVTIEO TN IMg,
ONhadn va OLoyQd@eL %nUXRALKY TQEOYLA.

v
»— — —o
|

INo tv o0mooTtol] TNAEOXTIXOV ONUATOV Oxd TN Wi
‘Hmewpo otnv darin, yxomoipomorovvtatr ot heyouevolr lew-
otatirol Aogueodgol. Ov dopupodpoL avtol, €xovv TEQLOOO
TEQLPOQAS 24 wEeg, UE ATOTELEOUO VO 6QLOXOVTOL GUVEYWS
nTAvw amd tov (dto tomo. ‘Evag tétolog dopupdpog 6pione-
Tol AV OnO €vov TOMO TOU LOMUEQLVOV YLO TOV OTOLO
yvweifovpe OTL g, = 10m/s?. Mmopeite vo 6peite TV axtivo
TEQLPOQAS TOV;
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Amavinen

Mo vo dtaypdyer 0 00QUEPOPOS ®UXALXY TEOXLA YVoW OT0
™ I'm amorteitor zevipoporog dvvapn F xor avty eivor to
6G.,00¢ TOV 0TO VYOG MOV QVTOS TeQLPEPeTaL. Anhadn: B=F..
To 6dpog tov 60QUEPOEOV TOV dLAYQAEPEL TEOXLO OXTIVAS T,

Mr m
divetor amod 1 oyéon B=G 1“2 , OmMOTE WUTOQOVUE Vo
T
yodpovue:
Mrm mv | M
G—L—=—r G—L =
r I r
R} , T
goRr _ 2.2 h 1= 3lgR2 .
r dn
%Ol UE OVTLXATAOTOON: r~4,23-10"m.

1.4.5 ®owvopevizn érheryn 6agovg

‘Evog dvBpwmog elval mdvw oe Luyd eghatnoiov, ouoLo ue
ovtov, Tou ovvNOwg €YOoVUE GTO UTAVLO TOU OLTLOV WOG
(Ew. 1.4.11). H évdelEn tou Cuyov eivar m dvvaun A mov
ooreltal amd 1o Luyd 0Tov AvOQWITO, TOU OTNV TEOXELUEVT
mepimtwon elval ton pe T 6oputiky €LEN tng I'mg, dnhadm
To 6dpog Tov avlpwmov.

IToro 6o Mtav n €vdelEn tov Luyov, OV TO OCVGTNUO
6oLondTOV Uéoa O€ EVAV OVELRVOTNQO OV ETLTOYVVOTOV
mpog ta xatw; H moiwa Ba Mtov m €voelEn, av xdboviav
TO. GUQUOTOOYOLVO %OL O OVEAXVOTNQAGC Emepte ehevbega,
(Ew. 1.4.12).

2NV Te®TY TEQLMTWAN, N dvvaun amd 1o Luyd Ba nToav
uLxpotTeQEN, ONhodN o dvBpwmog Qo elxe TNV eVIVTWON TWG
To 6400¢ TOV &ivol ULxEOTEQO Ao TOo mEayuatiko. [Idoou
dpaye amd gudg dev elyape wio téToLo epmelpia Otav 6pe-
OMrape néco oe €vav OVEAXVGTNQO, TOV EXLVELTO TEOS TOUG
XATW 000@OVS €VOS TOAVOQOPOV %TLOLOV ETLTAYXVVOUEVOGC,
Enmi6e6aiwon avtig tng ONhwong UmoQel vo meorVyel omd
to dgvtepo vouo tov Nevtwva. ITpdyuatt, apol o dvBow-
OG EMLTAYVVETOL TEOS TA ROATW WUE TNV emidpoomn TOv Ba-
povg tov B xaur tng dvvaung A amd to Cuyd, mEémEL vo
LOYVEL:

B-A=ma 1MqA-=B-maq,
onhadn m €évdoelEn A tou Cuyol eival wxpotepn amd TO
moayuatiwd 6dpog B tov avBpwmov.

Z1n devtepn mepimtwon, o dvlowmog Oa extehovoe ehev-
Oepn mTwon poli pue tov avelxrvoTtiea %ol €ToL TimoTa Of
0o tov uvmobdotale. To ehatnolo TOovL Cuyoy ®AT® Oamd TO

e uia opdda uadn-
TV, ®ATOLOL VTOGTNQL-
Covv oOTL M 60pVTLXY
duUvauN TOV avayrRACEL
OLOLPOQETING COUOTO VO
mE@Tovy ehevBepa pe TV
(dLa emLTdyVVOon g, TEE-
;EL VO, €lval (dLa yLo oo
TO, GOUOTO.

ITova eivar m duxn cag

amoy;

O aveAKVGTIPOS PE TOV
avlpmmo ekTELOVY
£hevBepn TTOON

Ewova 1.4.11

:\j<
~

Ewova 1.4.12
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TPOXIA

Ewovo 1.4.13

270 SLaoTNUOTAOLO TOV TEQLPE-
oetalr yvow amo ty I'n, n 6aov-
TNTA QALVOUEVIXA ELVOL UNOEV.
3’ autés Tig ovvOnxeg, eivar Su-
voTo va yivouvv emideiEeLs 1000~
pomiag, OTWS QUTY) TOV PALVETOL
aTtnv ELxova.

modLa tov avlpwmov de Ba ouvumielotav, emeldn Oo exnte-
Lovoe xal ovtog elevBepn mtwon. ‘Etor o Cuydg Bo eiye
undevixn €voelEn, omiadn o davBpwmog Bo oxnudrtile TN
LavBoouévy evivmwon mwg unodeviotnre to 6400g TOV.

H »oatdotoon avin meguypd@etal ue tTov 000 %UTAGTUG
Qoivopevirig €AAELYng Ga@UTNTAS %OL TETOLO ROTAGTOGM
EMXQOTEL NECOA OTOVG TEYVNTOVS d0opupdpovs TS Img (Euwx.
1.4.13).

O oaotpovavtng uéoa oto 60pVEOPO OALG %aL O dO0QVEPO-
00G, TEPTOUV UE TNV LOLO ETLTAYVVOTN TOV ELVOL 1] ETLTAYLV-
on g 6apvinTag, oto VYog mepLpopds (Ew. 1.4.13). 'Etol
0 00TEOoVOUTNG O déyetal xopio dVvaum omd to ddmedo,

O aoTpovaUTnG TEQTEL UE TNV EMTAYXUVVON TNSG 6000TNTAS OTWG
xaL 0 00Nyo0s TG potoovxkAétas. Me diia Adyia xai ot dvo oi-
obavovtor “abageis”.

Onhadn dev tov vmobooTdlel TIMOTA, WE OQMOTEAEGUA VO
orofBdvetar ywoig 6dpog. ‘Omoro avrixeineva o@NOEL aTO T
x€oLo Tov, ué€vouv dimla tovu, avtifeto ue to OTL Ba CULVE-
G6owve, av 6poioxdtov oto €dagog. ‘Oho To O6QYyOvVO TOU OM-
notdg TOu AELTOVQEYOUV, WS VO UNV vIdQYoVV 60QUTL%EG

OL aotpovavTtes ex-
ToLdevovtaL o ouv-
Onres utxpng 60pv-
TNTAG, TOOXELUEVOU
Vo TEOCOQUOTTOVY
o’ QuTéc.
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dvvdpelg, xal avtd divel tnv aicBnon tng élheryng 6dpovg.
[Iaviwg, mpémer va avtilneBovue OTL 0 acTEOVAVTNG OEV
elval moaypatird aboeng, ogov oe pio oAnduwvd ywoig 6d-
p0¢ meplmTwon, 0o extehovoe evBiypauun xor OxL ®VXAL-
%N %ivnon.

Ou ovvOnNxreg @atvouevirng éileryng 6dpovg, dnutoveyovv
TEOBAMUOTO VYELOS OTOVG OO0TQOVOUTES, OTOV TOQUUELVOLV
OTLS OUVON®ES OVTES YLO TOQATETAUEVO YQOVIXD OLO.OTNWO-
ta. Ta modLa Tovg yivoviar vwBed, ooy dev €youvv va
oTNELEOVY TO 6300C TOUC XOL £€TOL OL UVES OTEOPOVV ROL TO
ootd advvatitovv. Ta mpoblquoto 0vTd, olAd xoi dila,
mov elvor duvaTtov VO EUQAVLOTOVV, GNUEQN OVTILUETWLLO-
VIOL LXOVOTTOLNTLXAL.

OL maAipooleg

Av éyete pelvel yia 0Qxetd OLdoTnuo oe moaba-
Ldoolo tomo (Ldolwg oe oavouyty Bdlocoo) pmwopel va
€YETE TAQATNENOEL OTL N emi@avela Tng Odlacoog
OVUPWOVETOL %Ol %otebaivel 0V0 (POQEES 0T OLAQPXELA
evog muepovuxtiov. H aviywon g otabung g 0ad-
L0o0Cc0G ovOopdletol TANMUUELdE %Ol 1 TTOON TG,
opnotidae. Kot ov 0Vo xivnoelg palli omwoteAovv TO
@aLvouevo NG maligootog. e mTOAAOUS TOTOUG, N
oL0poed otn otdabun g 0dlacoag xatd TNV TANWU-
uvpida xar v aumwtn dev Eemepva ta 0,3m. Ymdoe-
Xouv ouwg 0€ceLg 6TOV XROGUO, OOV 1) OLOPOPA OVTY
(PTOVEL UEQLUES OQEES TO 12m.

O %00VOGg UETAEV ULOG TANUULELOOGS %Ol TNG OUT®-
TLo0g mov TNV oxolovBel eivor xatd wéco o6po 6 1/4
woegc. ‘Etol, o 7dbe muepovixtio yivovtar cuvnOwg
000 TANUUVEIdES oL OV0 OAUTDOTLOES (UE OVTIIOTOLYES
TANUUVEIOES %Ol OUTOTLOES WLOT WEO OQEYOTEQO TNV
emouevn nuépa). H dragopd otn otdBun tng Bdlaccag
UETAEV ULOG TANUUVELOOS ROL TNG OUTMTLOONS OV TNV
oxohovBel mopovoLdlel mepLodLrn wetabohn xdbe dvo
e6ooudoes: ™ wio e6doudda M OLOPOEA YIVETOL WEYL-
otn (uéyiLotn makipoola), Uetd pia eb6dondda yivetal
ehayrotn (ghdytotn malippoia), wia e6dopdda apyote-
00 TAA wEyLotn %.0.%. OL ueT060oréC QUTES OVIOTOXR-
olvovtal oxQLBMDG OTLS QACELS TNG ZEANVNG: OL UEYL-
0TES TOAIQQOLESG OUMBALYOUV OTLG PAGELS TNG VEOS -
MVNG ®OL THG TAVEEANVOV, EVAD OL ELAYLOTES OTO TTEW-
TO %Ol OTO TELTO TETAQPTO TNG.

H mohippotaxn »xivnon Aoumov oyetiletol pwe 1 XZe-
Mvn. Avto to dtaitoBavOnrav ov avBpwmor amd TNV
oyaLotTnTa. Me moOAD amhd TEOMO @AVIALOVIOV, TW®G,
OTWS TOOO GAMO QUOLKO @OLVOUEVO OTWS TO YLOVL, O

2T0 OLAOTNUOTAOLO TOV TEQLPE-
oetal yvow amo tn I'n, to modyuata
OV “TEQTOVV TPOS T xATw” aArd
aLwoovvTal. XTnv eLxova, @ali-
VETOL ULO. TTOOOTNTO VEQOU VA LW~
QELTOL WG pLa UEYAAN oTayova.

bl
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nEQPOUVOG, 1 600x1N, €toL oL M malippota Oa Eémpeme
VO OUVOEOTOV GUECH WE TOV OVQAVO. ZUYKEXQLUEVO, OL
avBowmol dLalcBdvovTav TS VITAQYEL OYECY OVAUESO
OTLS TOAIQQEOLEC ®OL TN ZeANVT, O0€V UIT0QOVOAV OUMS
VO GUYXQOTNOOUVV Uic cvyxexoLuévn Bewopia. ITpwtog o
Nevtwvog €0eLEe mwG oL TOALQOOLES €LVOL OTOTELEGUO
™S OL0pOoPAg 0Ty 60puTLkY €LEM TOvu ooxel M Zelnqvy
oe 0VO &x Olauétpov ovtiBeteg mepLoxés tng Imge.

Ia vo xatovonoovue TS 0uTd 00NYEL 0TN dnuLoveyia
TOV ToAlpeol®Yv, Oa mepLypdpovue TO €ENG mElQOUO:
‘Eotw otL éyovue wpio pueydhn wmdio omxd eVmTho.0TO
VAo, Av tpabnEovue mpog TNV LoLa xatevBuvon, tOLeS
TOGOTNTES M OO TH WIAla %ot ue v idra dvvoun F,
N umdra Oa emitoyvvOel, SLOTNEOVTAS OUWS TO EEWTE-
OO TNG OYNUCO, ELXOVO O.

Ewova a

Ewova 6

Tv Oa ovpbel ouwg, ov TIc WAleg m T TEABNEOVUE
mEog TNV idta xotevBuvon pe duvapewg Fy > F, > F,
ewxova 6; To oamotéheopa twpo Oo eival, to eVmAOOTO
OWWUO VO YCOGEL TO GPALOLXO TOU OYNUO, KOl VO OTTOXTN-
oeL oxnuo eAlerpoeldés. Me moly xaln TEOGEYYLOY, €TOL
mEQLTOV oVUBAiVOUV TO TEAYUOTO OTY WEYAAN o@aiga
mov Covue, dnhadn oty I'm poc.

B0 oTAOTOLNOOVUE TNV TEQLYQOPY] TNG ONULOVQEYLOS
TOV TOAQEEOL®YV, XAVOVTOS xAmoles vTobéoelg mov pog
OLeVrOAVVOUY. ZvynreroLuéva, Bewpovue, Twg o AEovag
meELoTEOPNS tTng Img elvor xdBetog oto emimedo NG
TEOYLAS NG YVpw omd tov ‘Hhio, %oL 0Tl TAV® 0TO
emimedo avTtd 6plokeTOL MOl 1| ZEANVY, 1| OTOLO dLOYQO-
@eL nuxAx1 TEoyLd Yvow amd T I'n. Emiong, Bewpovue
otL n I'm xoalvmtetar €€’ ohoxinpov and Odlocoa, mov
€YeL TOVTOU UeYALo xal (dLo 6a6oc.

Mmogovue va ToQOTNENOOVUE, TS 1 Wolo m oV
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Goioxetar oto onpeio I' tng Odhoocoag, déyxetor €LEM
omé TN ZeAqvn ueyolvTtepn amd ovTNV TOU dEXETAL
0o pata m oto xévipo K wng I'mc. Auvtd éxelr og
omotéheona TN dNuLoveyio evog maligooraxov &fo-
YROUOTOS OTO VEQO OV BEIOXETOL ATEVOVTL OTO TN
ehvn. ‘Eva devVtepo moligpoiaxd eEoyxrwuo O1-
ULovEYelTOL 6TO VEQO MOV BELOXETOL WOXQUTEQM OO
™ XZelqvy, ool exel n 6opuTixny €AEN o pdfo m
(omueto A), eivar uixotepn amd v ELEN TOL d€YETAL
N wato m (onueio K) (Ew. y). H dragopd twv 6aovu-
TV éAEewv ota onueio I' xor A ovoudletor moALp-
potaxn Ovvoun €AENG.

Ewova vy
‘Eva povtélo tns I'ng ue tn ZeAnvny, mov avamaoLotd TO Qal-
vOuevo TNG maiippotLag.

Kabwg m I'm mepLotpépetal, €vo GUYREXQLUEVO OM-
uelo tng empaverds s 0o mepva amd Tig Oéoerg ', A
Lo oEd TNV MUEEQ, £TOL MOTE VA ONULOVEYELTAL OVO
POQEC TNV MNUEQEO TO YVWOTO (QPALVOUEVO TNG TANUUVL-
oldag (aviywaon tng otabung twv vepwv). Extdgc amd
TN ZelANVM, CVUUETOYN OTN ONULOVEYiO TWV TolLQ-
potwv €xel nar o ‘Hhiog. H maklipgoraxn dvvaun €LEng
tov ‘Hhov elvor {on pue 1o 0,44 tng moalippoLaxng
ELENG e Zelqvne. Emouévwg, ou malippoleg mov meo-
xalel o "Hhiog €xovv vpog mepimov 5/11 exeivov mou
mooxaklel n Zehnvy. Av o ‘Hhiog 6piloxetor otny (dia
mhevod pe TN Zehnvn (Néa einqvm) M otnv avtifetn
(TTavoéhnvog), TOTE OL €MLOQACELS T®V OVO OVEAVIWOYV
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OWUATWV TEOCTIOEVTOL %Ol TEORAMOVYV WEYLOTES IO~
Ligpoteg (Euwx. 9).

‘Otav n Zehnvn 6ploxeTOL GTO TEOTO 1 TO TEAEV-
talo T€tapTtd TN, omote o ‘HAhiog Gploxetar oge ywvia
90° we TN ZeANvm, TO GULVOALXO OTOTEAECUO TNG ETLO-
00.0Ng TWV dV0 cwudtwv eivar eEacbevnuévo (Ewx. ).

eeTT T T T TS S~ \\\II//
Mavoéhnvog+” S S ‘y
aveéinvog S Néa oehijvn N 25
\ 7 = =
\\\ /// // \\
S _ =7 /'I'\\\
"""" Ewova o
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1
1
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—mmTe- Wil
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1 THEEN----------- [eossesesessssssesosossssesososososoos = =
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O Tpito
-~ Terepto Ewova ¢

Teherwvovtag, Bo emTLONUAVOVUE TO YEYOVOS, TGS 1)

UNYOVLXY EVEQYELO TOVU OMELEVOEQWVETOL ATO TLG

TOALQQOLOKES KL~

VNGELS TOV VE-

000 TWV MAREOQ-

vV, £YeL NOM Q-

yloeL va xonot-

Ewxéva ot LomoLelTAL YLOL

O otaBuds mopaywyns
NAEXTOIXNG EVEQYELOG
oo TOALPQOLEG OTO
Rance éyxet uéyiotn
tayv 240MW, n omoio
0pXEL YLO VO LXOVO-
TOLNOEL TIG AVAYKES
utag woing 300.000
HOTOLXWV.

TNV TOQAYWYM
NAEXTOLXNG EVEQ-
veLog. Mmopov-
WE VO QAVTO-
OTOVUE, TWG UE
TOV TPOTO OVTO
0o éyovue uto
00TElPELTY TNY
EVEQYELOG, YWOELS
TNV emMXIVOUVY WOAVVON TOU TEQLEAALOVTIOC TOV TTEO-
XOAOUV TO €QYOOTAOLO NAEXTOLXNG EVEQYELOG WE TNV
novon Aavlpooxo 1 TETEEANIOU, TOV YONOLULOTOLOVUE
onuepa. Xtnv meproyn Rance tng [olhiog Aeitovp-
vel 0TtaOuog Topaywyng MAEXTOLXNG EVEQYELAS OTTO TNV
evépyela towv mahipeoltwv (Ewx. ot).
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H malipporaxn xivnomn twv vepwv
tov Evpimov % \
=

O mopeBpnoc tov Evpimov eivar éva otevo Tunua
0dlacoag, mhdtovg 40m xatr unxovg 40m, mov ywEli-
Cet TV avatoixn XZteped Elhdda amd tnv Evboia
%ol eVOVeL TO 60peL0 ue to voTLo Ev6oind noAmo.

3tov wopBud tov Evpimov mapatneeitor to €ENG
EVIVTTWOLAXO TaALQQOLaXO @alvouevo: emxli 23 €wg
24 muépeg tOov GEANVLIOXOV UNvo o ToeOuog diappée-
TOL OO LOYVEO QEEVWO, TOU OTOLOV 1 Q0N %oTeVOUVE-
tal 6 weeg mpog 1o Boppd xat 6 wpeg mpog to NoTto.
Anhadn M @oEd TNG EO0NG &€VAALAGGETOL TEGGEQLS QO-
0éc 010 24wpo. To pedua avTd OVOUALETOL XOVOVLXO
%Ol 1 TOYVTNTA TOv €ivol ocvvnlwg 5 éwg 6 widio TNV
oo 0AAG UmoQEel va @pTaoeL xal To 8§ Wikio TMV ®EO.
Tooco M ®ovoviroTNTO 0G0 %OL M TAXVTNTO TOV QEVUO-
TOG £€XOUV OYEON WUE TILC QACELS TNG ZEAVNG. ZUVYKRE-
XOLUEVO, OL UEYOAVTEQES TLWES TOAYXVTNTAC TTOQOTY-
QOUVTOL XOTA TN VEO ZEANVY %OL TNV TOVOEANVO, EVD
Ol ULXQOTEQES OTLS QACELS TWV CGEANVLAX®OV TETAQTWV.
Katd tig vmolowweg 5 €éwg 6 Muées TOU GEAMVLOXOU
unva 1o evuo E€eL axavoviota. To pedua avtd €xeL
ULXEOTEQEN TOXVTNTA, WTOQEL vo alrdEer xotevBuvon
€éwg 14 @opégc (N »or zaBokhov) oe €va 24wpo ot
OVOUALETAL AXAVOVLGTO.

To »avovizo pevpa tov Evpimov eival amotéheopa
TOV EARTIXOV OVVAUE®Y TNG XeANvng ot tov ‘HAtov.
To mahipootaxd %VUo TOV ONULOVEYELTAL OO TLS OV-
vapeLs ovtég ot Meodyelo, xatevBiveTol oTLS €AAN-
vixés 0dlacoeg amd avatolixd, OuxdleToL OTAV @TA-
0L OTLS OVOTOAXES axtéc t™ng Ev6oiag nol et66alAeL
0t0 60peLo noL votio Ev6oizd nohmo. Kotd tn duad-
ooun avti, ot dVo xAdadoL Tov OLYALOUEVOY TOALEEOLO-
720U ®VUOTOG, EEALTIOG TNG AVLONG OLO.OQOUNG TOU OLa-
VUOUV alld ®OL TNG OLOGOQETLXNG WOQPOAOYLOS TWV
OXTMOV, QTAVOVV 0TOV ToEBUO O€ OLAPOEETLXOVS Y0O0-
vovs. To nvpo amd to votio Ev6oixnd @tdvelr otov
mopbuo xotd pio wpa xar 15 lemtd vwpitepa amo
EXELVO OV TEOEPYETAL OO ToV 60peto Evb6oind. H un
TAVTOYXEOVY A@LEN TOU TOALEEOLOXOV XVUOTOS 6TO VO
axpo TOv mToEOWOU £€xEL WG OVVETELD TN OnuLovEyia
0L0p0pds 6TAOUNG OTNYV ETLPAVELD TOV VEQOU WETAEV
Tov 600€L0V %Ol TOV VOTLOU Atpaviov. H diagopd oto
VYOS TOU VEQOV €LVOL 1 OLTLO TTOV ONULOVQEYE(L TO %O-
vovixo pevpo tov Evpimov. Tnv aitic Tov %avovixou
poevpatog tov Evpimov eiye dtayvwoel, »atd tov Ztodbmval,
o EpatocBévng pe 1o “0tL M e’ exotépa Odlatta
AAANY %ol dAANY emi@dvelov €xel”, OTL ONladn oTa
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000 dxpa TOov TOEOUOV VTAQXEL VYOUETOLXY] OLAPOQO
oty emi@dvela TS Odiacocog. H vypoueton avt diagpopd,
OVUPMVO UE TNV 0QXN TWV CUYROLVOVOUVIWV J0YelwV,
ONuLovpyei PeEVUO OITOXROTACTAONS LOOQQOTILAGS ATO TNV
VYNALOTEQY ETMLPAVELO TEOG TN YXOAUNAOTEQEM.

Extog amd tn Zeknvn xov tov ‘Hhio, oto pedua tou
Evpimov emidpouvv zoL dAhoL TOQAYOVIES TOV TTEOEQ-
yovtor amwd t I'n. IMuvor wapdyovteg elval: 10 dLd@po-
o0 dAlo Oahdooilo QEVMOTO, OL CVEWOL, OL OLOGOQES
6O.QOUETOLXNG TTLEGNS TOV ONULOVEYOUVTAL AOYW WETO-
60lng Oepuoxpaciog, 1 OLAUOQPWON TWV OXTOV OTLG
0MOlEC TTEOOXEOVOVV TO QEVUOTA %.0. AvTOoi OL TOTL-
%0l, YNLVOL TOLQAYOVTES EMNQEEALOVV TLG ETLOQAOELS TNG
2elnvng xol tov ‘Hhiov dhllote evioyvtind ®oL GAAOTE
OVOOTAATIXG. ZTNV E€TOYY TOVU TEWTOU XOL TOU TEAEV-
TAlOV GEANVLAXOYV TETOQTOVU TO OUVOALXO OITOTEAEOWO
™G emidpaong ™g ZeAnvng xat tov ‘HAhiov eival eEao-
Oevnuévo. To duyoouévo »nOUua AOLTOV, ELGEQYETOL WLX-
00T€Q0 08 OY®O GTA ALUAVLO TOV €(VOL OTTO TV WLO %O
™V dAln mhevpd touv moeBuov. H diagopd vypoug tou
veQOU oTa VO AUAvio €ival wixprn, YU OUTO %Ol TO
oevpua elvar aduvato. Toa acBeviy toOTE TOALPQOLAXA
®OUOTO, OYL UWOVO ETNQEEALOVTOL €VTOVO OO TOVS TO-
mKOoVS, YNLVOUS TOQAYOVTIES, OAAG TOMAEC @OQEEC o
eE0VdETEQWVOVTOL. AVTO £€XEL WC OTOTELECUO TLS GL-
YXVES alAOYES TNG POQEAS TWV EEVUATOY, %AOLOTOVTAS
TO TOALQEOLOXO QEEVUO OXOVOVLGTO.

H 1otopuxn €EEMEN Twv BewoLav
x Q\ ™™g 6apUTNnTOg
\

H mpwtn Bewpia 600VTNTAS UTOQOVUE VO TOVUE OTL
mEoTdOnre amd Tov AQLoTOTéEAN Wéca amod Tig Oéoelg
TOU YLOL TO OOUN TOV GUUITOVTIOS %OL TNV TEOTAGH TOU
YLo. 10 T€00€Q0 “‘oTOlYELD” A0 TO OMOLO AITOTELOV-
VIOl OAO TO YNLVO COUATO. ZVUPOVO Ue TOV AQLOTO-
TEAN TO %€VTEO TOU OVUITOVTOS NTOV 1 YN %ol Oha To
OWWUOTO TO OTOLO. OTTOTELOVVTOL %OTA %VELO AOYO Ao
To “6apV oTolxeio” TN “yn”, OmMWG TO elye OVOUAOEL,
€YOUV €% QUOEWS TNV TAON VO XLVOUVTOL JTEOS TO %EV-
TEO TOVU GUUTAVTOG, VO TEPTOUV ONAOOYN OTNV ETLQA-
VELOL TNG YNG 1] OTLS TEVRES OV LTAQYOoVV o€ ovti. H
fewoia avtiy yLo T TNV %RIVNON TOV COUAT®OV TEOS TO
®€VTEO TNG YNG O0ev dAhage onuavtizd TOEOAO IOV
ovENON®e N yvoon tov oavlo®TwV YLo TNV %ivVNoN TOV
0VEOVIMV COUATWOV KOl ELOKOTEQN T®WV TAAVNTOV TOU
Nitaxov ocvotnuotoc. ‘Etor av xor m dmoymn ot n vy
elval 10 ®EVTEO TOU OVUTOVIOS %AOVIOTN®E OATO TO
€oyo tou N. Copernicus (N. Komépvirog) tov T. Brahe
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(T. Mzmpdye) »or tov J. Kepler (I. Kémhep), dev dhha-
Eav ovoLaoTLXO OL OITOWYELS YLo TN 60QVTNTO €S TNV
mepiodo mov dnuoocicvoe o NevTwvag TLS OTOYELS TOU
yio. TNV mayroouto ELEM.

Svupovo ue T Oswpio TG mOYROOULAS EMENS M
dvvaun HeTagy V0 0TOLOVONTOTE CWUATWOY ELVAL OVA-
LOYM TEOG TO YLVOUEVO TOV WALOYV TOVS %Ol OVTLOTQO-
PWS OVAAOYN TEOS TO TETEAYWVO TNG UETAEV TOVG
anooctoons. O Nevtwvag Bewpovoe aElopativd OTL O
XWEOG %Ol 0 XEOVOS €lvOL QUOLXES OVTOTNTES O.vEEAQ-
TNTEC N ULO. aTd TNV GAAN %ot OTL 1) ®IvNON EVOC COUATOS
%n000pileTal amd T WALo TOV %Ol TN CUVLOTOWEVY TWOV
duvapewy mov aoxovviol oe avto. To Bewontind avTd
OLXOOOUNUO EQUNVEVOE LXOVOTOLNTLXE TNV %iVNoN TV
0VEAVLOV %Ol ETLYELOY COUATOV EVOTOLOVTOS @OLVO-
UEVLRO OLOPOQETIXRES %LVNOELS OVEEAQTNTO ATO TO WUE-
ve0og TV %LVOVUEVOV COUAT®V. ZVU@OVO UE OUVTO 1
EUPAVLON TNG OVVOUNG YIVETOL OxOQLOL0 %ol OEV €lval
omaeaitnTn N VTaEEn ®dmolov uécov UeTOEV TV Qo-
tov. H 6aputixnn dvvaun wmoeel va otadofel 0to %nevd
OV TWOQEUBAMLETAL UETAEY TWV TAAVNTOV XKOL TOV
Nnitov. Synuotxd M Bewpia tov Nevtwva yLo Tnv doxnon
™G 6apuTixng duvaung @oivetor oto oyxnqua 1.

T

Synua 1. H doxnon 6cpvtixnis dvvouns ovuewve ue to Nevtwva.

‘Ouwg 0 1p6m0g dLadoons s 6aputirng €LENG Omwg
TOV TEQLYQAWYOAUE OEV €LVOL %Ol TOOO OLXELOG GTOV AV-
Bowmo. I\’ avtd dev elvor moEdEevo TO OTL OL EMLOTH-
Woveg ovoafntnoav uio GAAM meEQLYQO@ TOov TEOTOU
aoxnong g dvvoung petagy 6vo coudtwv. H avaln-
TNON AVTH 0dNYNOE OTNV €LGOYOYN] TNG €VVOLOG TOV
medlov, evoc ueyéfoug mov OLOUECOMOBEL GTNV AoRNON
™G dVVOUNS N L0 OWOTA GTNYV EUPAVLON TNG GAANAE-
midpaons petagy O6vo cwpudtwv. To Gagutind medio
dtopecorabel PeTAEV TV 0V0O UALOV %Ol 1 EUQEAVLON
™G 0UVOUNG o€ €va amd avTd €(VOL OTOTELECUO TNG
VTOEENS TOV €VOS COUATOS GTO YWEO TOV 6AQUTLXOV
medlov Tov aAilov. O TEOMOS AoXNONS TNG OVVAUNG
ovpupovo ue ovtny T Bewpio wov ovoudletor Khaouxn
Oewopla mediov, @aivetar cto oynua 2.

™

| 7
. 4
S5

Synuo 2. H daoxnon tng 6aoutixne SUvauns ovu@ovae We
v Kiaowxn Oswoia mediov.

s
T,
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Av xou dlhaEe n Bewpia yio TOov TEOTO AORNONG
™S G6apuTirng dvvaung 6ev dllaEe Ouwg To WETQEO TNG
TO 0OTOL0 €iVOL (00 (e OUTO OV €lXE TEOOOLOQLCGEL O
Nevtwvoc.

H Bewpia avtn yio to 600vTi®d TEdIO TEOTOTOLN-
Onxe petd amo tnv ep@avion s Ewdwxng Oewpiag g
ZYETXOTNTOS ®OL UEGO Ao TO £0Y0 TOL AlvoTtdLy yLo
™ Tevixn Oewpia tng Zyxetwxdotnrag. O mepLopLopog
mov tifetal amo tnv Ewdixn Oewpio tNg ZyeTindTnTOG
YLO. T UEYLOTY TOYVTNTO TOV WITOQEL VO VTAEEEL OTM
@Yon (taydInTe Tov POTOS 6To %evo c= 3-108m/s) é0eoe
TEQLOQLOWOVS GTNV TAXVTNTO OLAO00NS TOU 6aQUTLXOV
medilov zatd TN 600VTIXN OAAMAETIOQOON.

EEepevvnon tov dLootnuotog

2116 aeyés tou 20° oL®va, GE (Lo ETOYN TOU OEV
elye oxopo epevpedel to avtoxrivnto, o Pwoog pnabn-
natros Kovotaviiv Tolohrxogoxt aglépwoe ) Lo TOoV
oTN UEAETM TNG TTNONG TWV TVEAVAWYV XOL OTNYV ETi-
TEVEN OLOOTNULROV TAELOLWV.

TToAld ypOvia TELY €vog gvpdvtootog ['dllog ouy-

Sxédto tov Stactnuixov otauol mov mEOxELTAL VA oUVOaQuoloynOel ota-
Staxa peta amo to 2000.

O ota0uog Oa 6pioxetal oe TeoyLd YUpw amo T yn xat Qo yonowuomwoinOel
Yo TN TOAYUATOTOLNON TELQAUATOV OE ovvOnxes “undevixns” 6apvTnTog
xa0d¢ emions xol wg evoLduesos otobuos yia ta&idia oe dAlovs mAaviyTeEg.



& 183 cm - K [

Bapvtnta 183

voopéag, o Iovhiog Bepv eixe @avtootel 10 TAELOL
omd ™ I'm ot Zelvn oto opdvvuo pubLotoonud Tov.

Tig televtaieg dexoetieg, molhol TeEXVNTOL B0QUPO-
Q0L €Y0VV WIEL 0€ TEOYLA YVvow amd TN I'Mm, evo dila
dLaoTNULkG €EEQEVVNTIXA OYNUATO TAELOEVOVV TEOG
®nd0e yovid tov Hhaxov Zvotnuoatog. Méyxor onuepa
éxovv ueletnbet Ohov oL mAavNTES, EXTOC OO TOV
[Movtwva. Mn emavop®ueva dLOGTNHUOTAOLO TEOOCE-
dagiotnrav otov Apn xot oty A@poditn, om’ omou
¢otethav ot I'm @wtoypopiec »at dalho otoulyeia.

OL dLOOTNULRES TTNOELS €YLVAY TEOYUOATIXROTNTO X AOMN
OTNV EMLVONOCY %ROL TNV ROTOOXEVN TOAMVOQOPWV TTV-
0oV WYV.

H draotnuixyn emoyn doyxtoe to 1957, o6tav n E.XZ.-
2.A. exTtOEEVOE TOV TEWTO TEYVNTO d0QUPOEO (ZTOVT-
vix I). Ta toEidia Tov avBpwmov 610 ALAGTNUA AQYL-
oav to 1961, mov €yLve 1 TEWTN ETOVOQWUEVY TTNHON,
ne tov Iovpr I'mayxrdouy (E.2.2.A.). Oxtd yeovia aQ-
yotepo, to 1969, aotpovovtes amo tig H.ILLA. pe to
Amoliov 11, madtnoav yLo TEMOTN @QOQEA 6T Zelvy
%Ol GEYLO0V VO €EEQEVVOUV TNV EMLPAVELD TVG.

‘Extote €ywvav mwolLéC OTOOTOAEC ELOLXEVUEVQYV
0.GTEOVAUTWV.

Tnv mepiodo 1969 - 1972, ov H.II.A. €otethav 6
EMOVOQWUEVES OTOOTOLEG OTH ZeEANVY, VDO Evo UM
eMOVOQWUEVO 00BLETLXO dLooTnuoTlolo €pepe otn I
OElYULOTO TETOWUATOV ATO TO £00(OC TNG ZEANVNG.

ApYOTEQO, OLAPOQES EVQWITAIXRES YWQEES XOTO-
O®EVAOOYV OO %OLVOU OLooTNULXRO TVEAUAO. AXOAOV-
Onoav nar alheg xwpes, omwg N Kiva xar n Ivdia. Ou
Apeggiravol 1o 1981 xotoorebocov dLooTnuixd Lew-
@opeio (Coloumbia), Oxnuo TOV WITOQEEL VO TQOAYWUOL-
tomotel wohrég mTNHoels. Or ZoBLeTivol ®OoTAPEQAY VO
TOQAUEIVOUY GTO dLdoTnuo, o€ otabuovg mov Eelyov
EYXOTACGTNGEL, YLOL UEYAAO XQOVLXO OLAGTNHUA.

To 1989 extofevinre amd tnv ToTe E.Z.Z.A. 0
EMAVOQWUEVOS dLooTNUL®OS otabpoc Mip, o omoiog
Lettovpyel wg onuepa. ‘HOn mpoypappatiletolr emav-
dpwuévn mTtNon otov Apn, mOAVOS 0TS 0EYES TOU
21°° owwva.

lNo va @tdacer éva dractnuomroro otov Apn Oa
x0eLaotel Tagidol 3 eTtwv. Mn emovOopwuUEVO OLOGTNUO-
mloto €yxouv MOM meooyeltwBei otov Apn xoL €xouv
oteiher ot I'm tnhepwToypopies oL oNUOTO OTO G-
Lovg TAOVNTEG.

Snuepa, M Evpwmaizy ‘Evwon, n Pwoia, m Apeot-
x| oL 1 lomwvio cvvepydlovtol 6TNY 0QYAVWGT %Ol
TOOYUOTOTOLNON OLAGTNULRMOV TTNGEWV %OL EQEVVAV.
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Oopdéonuo otnv eEe0evvnon tov ALdoTipoTog

1957 ExtoEevon tov Zmovtvix 1 (E.Z.XZ.A.).

1961 ExtdEevon TOv TEMOTOU ETOAVOQWUEVOU OOQV-
@opov (E.Z.Z.A).

1965 Kovtivéc pwtoypa@ixéc Anpelrs mhovitn (Aeng)
omd 1o Mapiwvep 4 (H.ILA.).

1969 TIpoceddpLON ZOOUOVAVTMOV GTY ZEANVN UE TO
Amdériwv 11 (HILA.).

1970 To Bévepa 7 (E.Z.Z.A.), T0 TE®WTO OLOGTNULRO
eEEQEVYNTIRO OYNUO, TEOoedAPIleTal 08 TAO-
vty (A@poditn).

DPwroyoapia 10U S0pUPOQOV TOV 1971 O mowtog draotnuiros otabuos Zatiovr 1
ITooeitdwva, Toitwva, mov €oTeL- (E.2.2.A.) umaivel oe TEOYLA.

Ae oty I'm o Boyiattep. O Ae-

TTOUEQELES OTNY EMPAVELD TOU 1976 Avo oyxynuato Bixitvyx (H.IT.A.) mpooeda@ilo-

00QUPOPOV elval EXTANKTIXEG. vtol otov Agn

1977 ExtoEevon tov Boyiatieo 2. To 1989 eixe
mepdoel amd 4 mhaviTeg.

1981 ExtdoEevomn 1oV TEOWTOU OLAGTNULXOV AEWPO-
oelov Koiovumia (H.IT.A.).

1986 ExtdéEevon tov TEWTOL dLOGTNULXOV GTOOUOD
Mo (E.Z.Z.A)).

1990 Extotevom tov tmheoxomiov Xaumh (H.IT.A.).

XUYY00ve dLaoTNULXE OYyNUOT.

1985 Amootoln 5 oxnudtwv ctov Kountn tov Xda-
Let.
1988 To Po6oc (E.Z.Z.A.) ueletder tov Apn ol

TOVG 00QUPOEOVG TOV.

1989 IIpocedapion tov Mayyeiavos (H.IL.A.) otnv
eMPAveLD TNG A@Eoditng.

1989 ExtoEevon tov Iatidaios (H.IT.A.) oe tpoy)Ld
yOow 0md To Alo %ol TEOGEIAPLOYN EQEVVNTL-
%NS GUOXEVNG.

1990 Amootoln tov Odvooéac mAvw amwd TOVE TO-
Lovg tov ‘HAhiov.

1997 Amootoln tov Cassini ce TEOYLA YVO®W 0OTO
tov Kpovo.
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IestooL#oi dopov@idpooOL.

Ymovtviz I (E.Z.2.A., 1957)

Etnhogee I (H.IL.A., 1958)

Tigos I (H.IT.A., 1960)
Teaviit IB (H.IT.A., 1960)

Téhorao 1 (H.ILA., 1962)

Yiveop II (H.IT.LA., 1963)

‘Eoh Mmeove (H.ILLA., 1965)

Ilpwtomobgot.

Kovotavtiv Torodxzo@ont:

Poumept I'rdvrogvre:

Béovep @ov Mmgdovv:

Xeoyrér Kopohiég:

Tovgr T'zayxdguv:

Bahevriva Tegéoxoba:

Nuh Aguotgovyx:

TCov I'zhev:

O 7TEdTOG TEYVNTOG
50QVPOOC.

O 7TEdTOS 80QUPOEOS
tov H.IILA., wov &vto
moe Tig Coveg Bav Alev.
O mEDTOG PETEWQEOAO-
YOS 60QUEPOPOG.

O 7TEdTOS 80QUPOEOG
voavoLmhotog.

O mEdTOS d0QUPOEOG
OVOUETAOOONS TNAEOTTTL-
XDV EXTOUTDV.

O TEWTOS YEWOTATLROG
50QVPOOC.

O 7TEdTOS 80QVPOEOC
TNAETLLOLVOVLOV TTOV
mapaymweNnxe yio
EUITOQLAY] EXUETAMAEVON).

Pwoog, mov mpobhreype 1
XO0N0N TWV TVEOVA®MV YyLO
dLooTNULXd TOELOLOL.
ApepLravog, mov €xave
MELQOUOTIRES OO%LUES WE
wxEovg mugaviovg (1930).
I'epuavog, mov oyediaoe TOoUg
morepuLnoVg mupavlovg V2
%Ol TOV OUEQLROVLXLO TU-
QOVAO, TTOV TNYE GTO QEY-
YaoL.

Sxedl00E TOVS TEMTOVG
0O6LETLXOVS OLOGTNULKOVS
TVEOVAOVG.

Pwoog, mov takidepe mom-
TOG 0TO OLAGTNUOL.
Pwoida, n mowtn yvvaixo
XOOWOVAVTNG TOV TaEidE-
Ye oto otdotnua (1963).
ApepLravog, TOV TATNOE
TOWTOS OTNY ETLPAVELO TNG
Sedvne (1969).
Apeouravog, o YyneoLdTeQog
xoopovaving (77 yoovwv)
OV €UELVE OE TEQLOTQOPN)
yoow amo tn I'n yia pia
6oopnada (1998).

O televralos otoBuds oto uo-
%xotvo takidr tov Voyager 2 oto
Hitaxo pag ovotnuo, 12 yoovio
UETO TNV exTOEEVON TOU, NTAV O
dopvpopos tov Ilooetdwva, Toi-
Twv. Meta 10 o0tafbud avid, o
Voyager 2 0Oa “yafel” oto ue-
goaotoixo ywpo. O Voyager 2
UETOQPEQEL Eva Xova0 dloxo, OTOV
omoio éxovv nyoyoaenbel fyor Tng
I'yg, omwg nyos tns Oalaocoog,
TOU aVvEuouv, NG 6ooxmng, xerai-
ONUATO TOVALOV X0l YOLEETLOUOL
oe 60 avBodmives YADOOES.
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O vopog g mayxoopiag £LENG OVOPEQETOUL OTLS EARTIRES
dvvauelg ueToEy TV polwv mov Aéyovtolr cuvvnlwg 6aguti-
®nég €LEelg M omAd 60QUTLXEG OUVAUELS %Ol €YOUV UETOED
TOUg OYéon 0pAONS - avVTidQOONG.

Avotvrwvetor g €ENg: “ndbe owpdTio pafog m, Tov
6oioxetar oe amootaon R amd dilo cwpdtio pdfog m,,
0OVONTOTE GTO OUUITOYV, €AxEL TO O0eVTEQO OAMD oL €Ane-
ToL OT’ avTO peE dVVAUN TOU €ival avVALOYN TOU YLVOUEVOU
TOV OV0 PAlWOV %Ol OVILOTEOPMS OVALOYN UE TO TETQAYWVO
TS WETOEV TOUg OmoOcTOONS .

F- Gml_zm2
r

Ou Gaputinég €AEelg TeQLYQA@OVTOL UE TNV €VVOLO TOU
6aQuTioV mediov, MOV Eival O XWEOS YW Omd pio pato
M, o omoiog €yelL amoxTNOEL TNV LOLOTNTA VO OOXEL dVUVAUM
oe %dbe dAln udCoa m mov Bo GpebBel uéoo o’ ovTOV.

To 60puTind medio Tng I'mg eivor o yweog yvow oamxd TNV
I'm. H dvvaun mwov ooxeitor amd tn I'm oe xabe copo mov
G6oloretal oto medio Tng ovoudietalr 64005 TOU COWUOTOG

%ol 7otevhvveTal mTEOS TO %EVTQEO THC.

To medio tng I'mg meQuypd@etol Pe TO SLOVUOUATLRO WUE-
vebog tng évraong g tov GagutixoV mediov o’ éva onueio.
To wétpo tng €vroong dlvetor amod TN oOYEon:
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rnol €yelL xotevBvvon (da ue avtyn tou 6dp0vG.

Ou duvopirég yoappés oamewxovilovv 10 60QUTIRG TEDLO.
Eivor vontég yoouuég mov yapdoocovtol av vmobécovue O0TL
To dLavuoua TNG €VTOoNG Tov BauTLXOV TEdiov ohioBaivel
7OTA TNV ®0TEVOLVON TOU amd onuelo mOv 6ELGROVTIOL TOAY
noxovd omd tn I'm xor uéyxor tmv emi@dveld tng. YmAQY)EL
Looduvopio avAaueso oTny €vioon Tou 600uTinol mediov %ot
TNV EMLTAYXVVON TS Bapuintoc.

Mn opoyevég medio eivar 1o medio tng Img alhd xou
7d0e dAlov 0VQEAVIOV OMOUOTOS €TeELdN €XEL OTOA OLAQOQO
onueia Tov OLOpOPETIRY €vtaorn. Oswpovue Ouwg to mEdLO
™™g I'mg wg opoyevég oe pLxEN €xTAGN %Ol XOVTIO OTNV ETL-
paveld tng. Xto opoyevég 60ouTivd medio Oa Bewpovpe TO
6000¢c TV coudtwv o6t100eQ0.

Teyvntog dopugdpos Bewpeitor xdbe odpo mov o AvOow-
mog 0éteL oe nunAxN TEOYLA, ®VELWGS YVow amd Ty I'n. Pu-
owxog d0QVYOQOg eival nABe OVEAVLIO COUN TOV TEQLPEQETOL
yYow 0md ndmoLo dAhro.

H tayvtnto mepupopds Tmv 60pupdpwy divetal 0o 11 oXEan:
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OewEnTnd 0 d0QUEPOPOS O YEELALETAL EVEQYELO YLO VO
TOQUUELVEL GTNV TEOYLA TOV.



