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H g€epelivnon tou dtaotrpatog
OpLlopot

Napakdtw napovaoidlovtol To Bactko YAwooaplo, ol A£EELg KAELSLA, Kal oL TPOUTIAPXOUOEG YVWOELS GOG YLOL TLG ETLOTNLOVLKEG EVVOLEG KOLL TLG
Stadikacieg mou Oa xpnoipomnonouv oto O£pa TnG e§Epelivnong Tov SLacTANATOC.

Acteposeldne: Ot aoTeEPOELSEic elval T UIKPA OWUATH ToU HAlakoU ouoThiUaToC, Tou gival o Tpoxid yupw amo tov HAlo. H ouvtpuntiki
TIAELOVOTNTO TWV OOTEPOELOWY OUYKEVTPWVETOL O U0 Zwveg: otnv Kupta {wvn aotepoeldwyv kat otn Zwvn tou Kautep. Ot aoTepoEldeic
Jewpouvtal kataAouta oo Tov SYNUATIOUO Tou HALakoU SUCTHUATOC Kot UTTOAOYITETOIL OTL UTTAPYOUV EKATOULUPLA.

Juvbpopo Kessler (KEoAep): To mpoBAnuUa THC KATAPPEUONG EVOG CUVEXWCE AUEAVOUEVOU TPOXLOKOU CUVTPLULLOU, TTou Ja UImopoUoE va EUMoSIioEL
v npooBacn Touv avipwnou oto SLaoTnUd yLa TTOAU Katpo.

lewmnhaoio : evog mhavntn, Sopuddpou 1 GAAoU oupAviou cwuatog, KaAsital emionuo n aAhayn tThe oTpuoodalpag, Ospuokpaoiag, KAipatog Kat
ETLPAVELAKNG TOTOYPOdIOC TOU OUPAVIOU CWHATOG, L€ OKOTMO VO OTOKTNOEL OUVONKEC Tapopoleg e To meplBdAlov otnv In, £€tol Wote
N MAQVNTLKN KATOLKNOLUOTNTA VA vl ELKTI ATO TOUG YILVOUC OPYOVLIGHOUG.

Emolklopog tng 2eAnvng: H ‘OKOTELVI’ UEPLA TOU QPEYYAPLOU, TTOPEUEVE AYVWOTN UEXPL KOL TTPLV QIO ULOO alwva, OTav oL S0BLETIKOL E0TELAQV TO
Luna 3. H cuotaon tou eda@ouc tne ‘okotetvn¢ mAsupac’ eival teAsiwg SLapopeTikn amo ekeivn e ‘Qwtetvrg’, n omoia SLa9ETel UeydAeg
ETIMESEG TTEPLOYEC €KPNELYEVWV TIETPWUATWY Kol BoXAdOOLIEC eKTAOEL. Me auta ta dedouéva n ‘okotewv mAsupd’ tne ZeArvng givat kat n
Hovadikn mou umopei va katolknBei anod avdpwrtivn {wr.

AleBvng Ataotnuikog Ytabuog (ISS): e ouvepyaoio pe tig HMA, t Pwoia, tnv lanwvia kal tov Kavadd, n Eupwnn potpaletal to peyaAltepo
OLeBVEC oxESL0 OAWV TWV eMoXWV: Tov AleBvr Alaotnuiko 2tabuo (Internationla Space Station - ISS). H katackeun tou ISS dpxlos To Nogufplo Tou
1998 kat To teAeutaio peilov TUAUA Tou Staotnuikol otabpou tomoBetBnke tov Mato tou 2011. O ISS twv 360 ToVwyY SL0OETEL TEpLOCOTEPQ
ard 820 KUPBLKA HETPA XWPOU, OPKETO XWPO Yla TO TANPWHA TWV €EL aTOUwv, TTou cuviBwg ¢dlhotevel, kal TNV mpaypatonoinon motkiwv
ETUOTNOVLKWV TELPAUATWY. H CUUUETOXN OTOV ISS eTULTPETEL O XIALASEC EPEUVNTEC KAL ETLOTNUOVEG TNG EUPWING, 08 EKATOVIASEC TTAVETILOTH LLLAL
KOLL ETILXELPNOELS OTA KPATN KEAN TNG ESA va epyacTOUV OTNV MPWTOTOPLA TNE ETUOTHAMNG KoL TNG LNXAVIKAC. (MNnyn: ESA)

J1oxoL Buwowung Avamtuéng tou OHE: Sto mAaioto tng 70n¢ Mevikng Suvédeuonc twv Hvwuevwy EBvwy, otic 25 SenteuBpiov 2015 viodetBnke to
Wneouo twv Hvwuévwy ESvwv amo ta 193 kpatn uéAn, n «Atlévra 2030», mou anookomnel oc éva Blwatuo UéAAov. STo emikevtpo TN¢ atlévrac
autic Bpiokovtat 17 otoyot Biwoiunc Avamrtuéne adda kat 169 cuvSeouevol oToyol, oL Omoiol ATTOCKOTTOUV OTNV QVTIUETWITLON TIPOKANCEWY O€
OAov TOV KOO0 UE ATTWTEPO OKOMO THV EdOPaAilon evoc Blwaoluou UEAAovTocg yia Touc avipwmoug kat tov mAavitn (European Commission, 2015
,; CSR Hellas; United Nations 2015). «Ot 2Ztoxot yia tn Biwoun Avantuén eivat To LOVOTTATL TOU UaG 0ONYEl 0 Evav KOOUO SIKALOTEPO, TILO ELPNVLKO



http://www.spacesafetymagazine.com/space-debris/kessler-syndrome/
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B1%CE%BD%CE%AE%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CF%8C%CF%82_%CE%B4%CE%BF%CF%81%CF%85%CF%86%CF%8C%CF%81%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9F%CF%85%CF%81%CE%AC%CE%BD%CE%B9%CE%BF_%CF%83%CF%8E%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CF%84%CE%BC%CF%8C%CF%83%CF%86%CE%B1%CE%B9%CF%81%CE%B1
https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%81%CE%BC%CE%BF%CE%BA%CF%81%CE%B1%CF%83%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%9A%CE%BB%CE%AF%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%A4%CE%BF%CF%80%CE%BF%CE%B3%CF%81%CE%B1%CF%86%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CF%81%CE%B9%CE%B2%CE%AC%CE%BB%CE%BB%CE%BF%CE%BD
https://el.wikipedia.org/wiki/%CE%93%CE%B7
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%B1%CE%BD%CE%B7%CF%84%CE%B9%CE%BA%CE%AE_%CE%BA%CE%B1%CF%84%CE%BF%CE%B9%CE%BA%CE%B7%CF%83%CE%B9%CE%BC%CF%8C%CF%84%CE%B7%CF%84%CE%B1
http://bit.ly/2IYRZIf
https://m.esa.int/Our_Activities/Human_and_Robotic_Exploration/International_Space_Station/About_the_International_Space_Station
https://m.esa.int/Our_Activities/Human_and_Robotic_Exploration/International_Space_Station/About_the_International_Space_Station
http://bit.ly/2VKW7ES
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KoL EUunUEPOUVTA, Kol o€ evav vyl mAavntn. Elval, eniong, uta mpookAnaon yia daAAnAeyyon UETaél Twv yevewV. Aev UTTAPXEL UEYAAUTEPO KatBrikov
a7t TO v EMEVOUCTOULE aTNV eunuepia twv vEwV.» (Avtovio lkoutépeg, IT OHE).

JTPATLWTLKOTOINON ToUu SlooTAUATOC: H oTpatTiwTikomoinon tou Stactnuato¢ neptAauBavel tmv tomodetnon kal thv avantuén OmAwv kat
OTPATIWTLKIG TEYVoAoyiac oto Sdiaotnua. H mpwiun eéepevvnon tou xwpou ota UEaa Tou 200U aLwva EIXE, EV UEPEL, OTPATIWTLKO KivnTpo, Kadwe
ot HIMA kat n 2oBietikn) Evwaon to xpnowuomnoinoav w¢ eukaipio yia tnv enidelén texvodoyiac BaAAlotikwy nupaUAwv kat dAAwv texvoAoyLwy mou
giyav T SUVATOTNTA OTPATIWTLKNG EQOPUOYNC. AlO To 2019, oL YVWOTEC OTAIKEG EQAPUOYEC, TTOU BpiokovTtal aTo eyyuc Staotnua, nepidauBavouv
10 dLaotnuiko onAo Almaz kat to omAo emBiwong (motoAt) Cosmonaut TP-82.

H JuvBnkn yia to Eéwtepo Aldotnua tou OHE: H guvdnkn tédnke oe toxU tov OktwBpio tou 1967 kat —Onwc¢ Kot n Suvdnkn tn¢ AVTOpKTIKNG TOU
1961- amotelei ouvdnkn "non-arrangement”, SnAadn mpowTei to ‘Tmaywua’ onoloadnNtote edapikng SLEKSIKNONG, OLKOVOULKNG EKUETAAAEUONC,
ATTAYOPEVOCNC OTTOLAOONTIOTE XPHoNG OMAwWV Kal a@nvel ‘eAevdepo to nedio Spaong’ yia Epsuva kat Stedvy) ouvepyaaoia yio To KaAO 0AnNG tng
avBpwnotntag. Ta tpia mpwta dapdpa TG ocuvdnkne £9e0av TIC YEVIKEG OPXEC Yla TN xprnon tou SlaoTNUATOC Kot To umodouma dpdpa
mpoopilovtatl va kaBobnynoouv Tt CUUTTEPLPOPT TwV oUUBAAAOUEVWY LePpWV. EKTOC amo tn Suvdnkn yia to Ataotnua tou 1967, aAAec mévte
Juvidnkec aoyolouvvral e Bépara dtaotnuatoc. Mpokeital yia Tig:

A) JuvBnkn Anayopevonc Meploptouevnc Aokiunc (1963): ArtayopeUEeL TIG TTUPNVIKEG SOKLUEC KOl EKPAEELS otnVv aTpoodalpa f To Staotnua.

B) Juupwvia Aldowaong Aotpovautwy (1968): Antattel tnv aopalr] eMLOTPOd AOTPOVAUTWY KL OVTLKELLEVWVY TIOU ELCEPXOVTAL OTO SLACTNLO OTN
XWPa KATaywyrg Touc.

N ZouBaon EuSuvnc (1972): Osomilelbladikaocieg yio tov Kaboplopd tng eubivng evog KPATOUC Tou BAGMTEL 1 KATOOTPEPEL SLACTNULKA
QVTIKE{pHeVa GAAOU KPATOUC.

A) JuuBaon Kataywptong (1976): Anattel tnv eyypodn TwV QVIKELLEVWY TTOU EL0EPYOVTAL OTO SLACTNUO.

E) Juuuwvia tou Qsyyapiov (1984): ‘Ekave Ta mpwTta Brpota yla tn B€omion KaBeoTwTog yla TNV EKUETAAAEUON TwV GUOIKWY TOpWV auTtoU.
(Mnyn USCUSA)

To atvynua tou Challenger: H 28" lavouapiou tou 1986 arnoteAsi nuepounvia—otadud. Aiyo uetd ti¢ 11 to npwi, wpa Mkpivoulte, To SLoTNUIKO
Aeweopeio Orbiter Challenger anoyswwdnke ano to Akpwtripto KavaBepad tng OAdpivta. Aiyo apydtepa, n eéwteptkn deéauevr kauoiuwy tou
SLoOTNUIKOU AEWPOPEIOU KATEPPEUTE, TTIPOKAAWVTAG EKPNEN, TNV KATAOTPOP! TOU AEWPOPEIOU Kol TOV YAVATO TWV ENMTA UEAWV TOU MANPWUATOG
tou. H tpaywdia, mou ouykAovioe tov koouo, ektudiyOnke {wvrava otnv tnAedpacn. H Christa McAuliffe, kadnyntpia Aukeiov amd to New
Hampshire, ntav uia amo ti¢c enta tou mAnpwuatoc kat da nrav n npwtn moAitng kot daokdAa oto dtaotnua. Onwc Slamotwinke apyotepa, o
KpUOC KapOg, 0 oUVOUNOUO UE Eva OXeSLAOTIKO EAATTWA, 08nynoav oto atuxnua. Mia oppayiba os Evav amo Toug CUUTTAYEIC TPowINTIKOUG
nupavouc Sev AsttoupyoUos owotd. H tpaywdia autn aveéoTtelAe To mpoypouua ToU SLaotniikoU Aswopeiou the NASA yLa oxebov tpia xpovia.
(Aeite ‘H ektoéevon tou Challenger’ https://youtu.be/iHWMCoJF1-0)

Sci-Fi: Emiotnuovikn) @avtacia (amd to Science-Fiction). Katnyopio tou HUTOMAQOTIKOU TOUEX TOU (QOAVTIQOTIKOU LE LOTOPIEG TTOU
ektudiooovtat/mapouvoialovral mdavec kat eVAoyes ueAdovtikee i evallaktikeg eéelielc otnv emtotrun, otnv texvoloyia 1 otnv Kowwvia.
Eu@un pouror, Texvnt Vonuoouvn, aopatotnTa, XaUEVOL TTOALTIOUOL, K.d. TO CUVAVTAUE O Oevapla UeAAovTikig outortiac 1 ductomiag. MoAAEG
aro TIC TPOoBAEYEL” kol TIC ‘AdUVATEC” EPAPLUOYEG TWV LOTOPLWV KAL TWV TAVIWV SCIi-fi TL BAEMOUUE ...UTTPOOTA UOG UEPLKA XpOvia UETA (A.X.



https://en.wikipedia.org/wiki/Almaz
https://www.ucsusa.org/nuclear-weapons/space-weapons/international-legal-agreements
https://www.cnn.gr/news/kosmos/story/19867/challenger-h-tragodia-poy-parakoloythise-olokliros-o-planitis
https://youtu.be/iHWMCoJF1-0
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aovupuatn entkowvwvia, taéidta oto dtaotnua, 3D ektunwon, kivnon Ue nAtaka totia)

Alaotnuikd SkmouTtidia: Eivol Ta aToUELVAPLA A0 TIG EKATOVTASEC SLAOTNULKEG AIMOOTOAEC (StaoTtnuonAola, S50pu@OpPoL) Tou EKTOEEUTNKAVY Kall
Bpiokovral o€ SLAEPOPEC TPOYLEC, KAL TTPOEPXOVTAL KUPIWC AmO OCUYKPOUCTELC KOl KATAOTPOPEG TwV Sopu@opwv mou Bplokovtal o€ TpoyLd yupw
ard t 'n kot bev xpetadovrat mAgov. Eival UETAAALKD QVTIKEIUEVA TTOU KLVYOUVTAL O TPOXLA YUPW arto tn I'n kat Exouv mMOAU UEYAAEC TAXUTNTEC.
Curiosity (2011): To curiosity eivat éva pourotiko oxnuo (poBep), to omoio eéepeuva tov kpatnpa MKEA otov Apn, w¢ UEPOC TNG ATTOOTOANG
¢ NAZA Mars Science Laboratory mission (MSL). EktoéeuOnke ti¢ 26 NoguBpiov 2011 amno to akpwtrnplo KavaBepa kal mpoosbopiotnke otnv
meptoxn) Atodic MaAoug, otov kpatnpa [kEW, otic 6 Auyovuoatou 2012. To poumot mpooyelwdnke mepimou 2,4 YIAIOUETPO UAKPLX QIO TO
POk JOPLOUEVO ONUELO, OE ULO TTEPLOXN TTOU OVOUAOTNKE Mmpavtumept Aavtivyk, ueta amo taéidt anootaong 563 exatouuupiwv YIALOUETPWV.
To AekeuBpio tou 2012, n armootoAn Tou EMEKTATNKE EMT 'A0pLOTOV.

OL gtoyol Tou €ival v EpEVVIOEL TO KAIUQ Ko T yewAoyia Tou Apn, va SLATIOTWOEL XV TO ONUEIO TO orToio €iye emAeyel oTov Kpathpo MKEA
TIDOCEPEPE TIOTE EUVOIKEC TTIEPLBAAAOVTOAOYIKEG TUVINKEG yiar TV Unapén UkpoBLaknc {wng, cuumeptAauBavouévou tou poAou Tou VEPOU Kal
EDEVVEC Yla TO av 0 TAQVNTNG EXEL EUVOIKEC ouVINKeg yla uerdovtikn e€epevvnon amo toug¢ avipwrouc. To oxnuo €xel ugEyedoc ULkpoU
autokvntou, ue Bapog 899 kida, 3 UETpa UNKoG, 2,7 UETPA MTAATOC Kat 2,2 UETpA UYOC. EVOWUATWVEL EMIOTNUOVIKO EOMALOUO UE TOV OToio
UTTOpPEl var avaAUgeL T xnuikn ocvotaon Selyudtwv mou AauBavel. MEpel Opyava, OnMwe gival TO PACUATOUETPO UAloC YL TNV TRUTOTTOINON
XNULIKWV OTOLYEIWV, XPWUATOYPAPO YLO TH XNULKN QVOAUGH MTETPWUATWY, KABWE KoL TO PACUATOUETPO AELJEP YLO T UETPNON EAQPPWVY OTOLXE(WV
mTou oxetilovral ue tn {wi, Onw¢ o avipakac, To oéuyovo kal To alwTo.

InSight (2018):  [lpOKelTal  Yla POUTTOTIKO  TPOOESaPLOT), TOU  €KkToéeUTnke ot 5 Maiov tou 2018 ue  mpooploud  tov
mAavntn Apn. Mpooedapiotnke otnv emnipavela tou Apn otic 26 NoeuBpiou 2018.5komdo¢ tnN¢ amootoAnc eivat va TomoJetriost €vav
npooedaplotr], 0 omoio¢ Ja PEPEL Kol Eva SLATPNTIKO UNYAVHUO UETPNONG UETAPOPAC TEPUOTNTAG, OTNV ETLPAVELX TOU AP, UE OKOMO Vo
UEAETNOEL TNV MPpWUN YewAoyikn Tou eEEALEN. H amootoAn autr umopei va pEpeL véa moAuTiun yvwan yia toug Metpwdeic MAavntes tou HAtakou
Juotnuartog - Epun, Appoditn, 'n, Apn - kadwc kat tov 50pu@dpo ¢ g, tn ZeAnvn.

Kepler-452b : O Kepler-452b eivat évac efwnAlakoc mAavntne o€ Tpoxld yupw amo Ttov aotépa tumou G Kepler-452. H avakaAuvyrn tou
avakowwinke ano tn NASA oti¢ 23 louAiou 2015. Eivat o mpwTto¢ mAavitng mou avakadvueidnke ue pueyedog 000 kot n I'n kal o TpoyLd oTnv
kartotknowun {wvn evog aotpou oAU mapouotou ue tov HAo.

Amtéxet 1.400 £€tn wTO¢ arto 1o NALako pog cvotnua. Eva Staotnuomniolo mou Ga EMIYELPOUCE Vo ToV TPoaoeyyioel Ba ypelalotayv, av n taxutntd

ToU ritav 0oo tou Néot Opilovtecg, Tou TayUTePOoU SdlaotnuomnAotou mou ektoéeUdnke mote ano tn In, nepimou 25,8 ekatouuvpla xpovia.

Voyager 1: To Voyager 1 eivat €va un enavépwuévo Stamdavntiko StaotnuormAoto mou ektofeUtnke 16 nuépeg ueta to Boyiatlep 2, otic 5
JenteuBpiov 1977, anod 1o Akpwthpto KavaBepal ue mpowdntiko ouotnua tov nupavldo-popéa Titav IIIE-Kévtavpo. H Staotnuikr tou tpoxid
Atav £Tol MPOYPUUUATIOUEV, WOTE va mAnolaoetl otov Oupavo rmoAu vwpitepa and to dibuuo Voyager 2. Apxika to Voyager 1 épepe Tov KWOLKO
Mcaptvep 11 kat mpoopt{dtav va evraydei ota nmAaiola tou npoypauuatoc Maptvep. Stic 12 SenteuBpiov 2013 n NASA avakoivwoe otL to Voyager
1 elval eMONUWS TO MPWTO AVIPWITLVO KATOOKEUXOUN TTOU (PTAVEL OTO SLAOTPLKO Ywpo. H eicodoc oto Slaotpikd ywpo Eytve otigc 25 Auyouotou
ToU 2012, 6nw¢ mPpoEKUYE amod ThV avaAuacn THE MUKVOTNTAC Tou MAdouatoc.[1]

Voyager 2: To Voyager 2 amotédece pia un enavopwuevn StamAavntikn SLaoTnUOOUOKEU, mou ektoéeutnke oti¢ 20 Auyouotou 1977, oto
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mAaioto tou lMpoypaupuatoc Boytatlep yla tnv eéepeuvnon Twv eEWTEPLKWY TAAVNTWVY TOU NALakoU pac cuotrnuatog. Eival mavouotdtumog Ue tov
Voyager 11, mou ektoéeutnke Alyec uepec apyotepa. Ta Suo okdpn entokeptnkay tov Ala kat tov Kpovo ue dtapopa Alywv unvwy. O §ibuuog tou
TIPAYUATOTOINOE VA KOVTIVO TTEPACUA AtO TOV S0pUPOPO Tou Kpovou TITAvVa Kol OTH CUVEXELA CUVEXLOE O€ Topeia mou tov 0dnyouos éw armo To
nAtako cuotnua, ouwc o Voyager 2 akoAou8noe SLa@OpPETLKN TPOXLA, TTOU TOU EMETPEWE va LUEIVEL OTNV EKAEUTTIKN KL ETOL Vot oUVE)(OEL TO TaibL
TOU 0TO NALaKO cUoTnuUa, EEEPEVVWVTAC YLa TTIPWTN @opd Tov Oupavo kat tov lNoosldwva.

To Voyager 2 emiokéQPUOnNKe Ewe Twpa TEGOEPLC TAavNTEG, SUO ammd Tou¢ omoiou¢ eéepeuvninkav yilo mpwTn @opa, kot moAAoUc amo Toug
80pUPOPOUC TOUG, UEAETWVTAC TOUC UE Ula TANTWPA 0PYAVWVY Kol EMEKTEIVOVTAG ETOL OE UEYAA0 BaBUO TIC YVWOELS UOC YL TNV TIEPLOX QUTH TOU
nAtakouU pa¢ ouotiuatoc. Avakadve daktudioug, S0puEOPOUC, NPALOTELOTNTA OE TTAYWUEVA QPEYYAPLA, KL EVaV TUTAVO UTTOYELO WKEXVO OTHV
Evupwrn, Sopupopo tou Aia. Ot avTIANYPELS yla TO CYNUATIOUO, TN Soun Kat T SUVOULKL TOU nAtakoU cuoThuatog aAdaéav piiikd UETA Qo TO
taéidL Tou, MOU EKUETAAAEUTNKE Ula OTTAVIO YEWUETPLKN Slataén twv efwTepikwv mAavntwy mou ouuBaivel kade 176 xpovia kot Sivel ™
duvatotnta evog ypryopou taéidlov armo tov Eva atov aAdo UE T xprion Baputikic npowdnong. 2e anootacn 120 a.u. (1,8x1010 yAu.) aro tov
HAwo kat kwvouuevo pe tayutnte 55.230 xAu/wpa, to Voyager 2 sival n tetaptn SLOOTHUOCUOKEU TIOU QVEMTUEE TNV QUTOUTOUUEVH TOXUTNT
Slapuyncg yia va sykatadsipet to nAitako cvotnua.Stic 5 NoeuBpiou 2018 10 OKAPOC EYKATEAEWE TNV NALOO@AIpa Kol EYLVE TO SEUTEPO
avOpWITIVO KATAOKEUAOUA TTOU £L0NATE O SLOOTPLKO XWPO, TTOPEXOVTAC TIC TPWTEC AUECEC UETPNOELC TNC TTUKVOTNTAC KAl TNG JEpUOKpATIOG TOU
SlaoTpLkoU MAdOUATOG.

New Horizons : To New Horizons eivat Staotnuomnioto tn¢ NASA, to omoio ektoéeUdnke yla va UeAETHOEL Tov vavo mAavhtn lNAovutwva, Toug
dopu@ipouc Tou kat Eva n SUo cwuata te {wvng Tou Kaumep. AvantuyBnke w¢ tunua tou npoypduuato¢ New Frontiers («Néa Suvopa») kat
eykpiOnke to 2001, ueta tnv akUpwon Twv arnootoAwv Pluto Fast Flyby kat Pluto Kuiper Express. Metd and apketec kaduoteprioslc ektoéeUdnke
oti¢ 16 lavouapiouv 2006 anod to akpwthplo KavaBepad os tpoyid dtapuync and to HAtako Juotnua ue toyutnta 16.26 km/s (58.536 km/h) o<
oxéon e tn n, T UEYOAUTEPN TAXUTNTA TTOU EXEL EMITUXEL TOTE avIpwrTLV kataokeur. To New Horizons éptace otov lNMAoUtwva oti¢ 14 louAiou
2015, kat tépace ano tnv Eayatn OouAn (2014 MU69) tnv 1 lavouapiov 2019.

Cassini-Huygens: ntav uta kotvr) amootoAn poumotikoU diaotnuikoU oxnuatog amo tn NASA, tnv ESA kat tnv talAikn ASI yia tnv UEAETH TOU
Kpovou kat twv @uaotkwv Sopu@opwv tou. To Staotnuomniolo amoteAovvtay arod dUo Baolka oTolyeia: TO CXESLHOUEVO KOl KATOOKEUXOUEVO QIO
v NAZA Cassini Orbiter, rou ovouaotnke £tot yia va TiunBei o Itado-raAdikrc edvikotntacg aotpovouog T{oBavi Ntouéviko Kaoivi, kadwc kat To
OUVOSEUTIKO OKAPOC TTOU NTaV OXESLACUEVO amo TV EZA ue To ovoua Huygens mmou o@elAe to ovoua tou otov OAAavéo aotpovouo, uadnuatiko
kot puotko Kpiotiaav Xowyeve. To Kaooive ntav to mpwto StactnuonAolo mou TeONKe o€ TpoxLd yUupw armo tov mAavitn Kpovo kot To TETaPTOo mou
ETLOKE PUNKe ToV Kpovo.

Zekivnoe otig 15 OktwBpiou 1997 ko, UeTd amo Eva uakpu Standavntiko taéidt, Tédnke o€ tpoxid yupw amno tov Kpovo tnv 1n louAiou 2004. Stic
25 AekeuBpiouv 2004, nepinouv otic, To XOLYEVS amoywpiotnke amo to Kupiwc ocwua tou Kaoolvt kat otn ouvexela, Epdaoce oto S0puPOPO TOU
Kpdvou, Titava otig 14 lavouvapiov 2005, 6mou eloywpnoe otnv atudoopaipa tou Titava, kot mpooedapiotnke oTéAvovtac mAnpowopiec niow otn
I'n .2tc 18 AnptAiouv 2008, n NAZA avakoivwaoe uta SLETH mapdtaon tng xpnuatodotnong yLa Ti¢ AELTOUPYIEC TNE ATTOOTOANG QUTHG, OMTOTE KAl N
armootoAn uetovouaodnke ae Cassini Equinox ylati Yo eéepeuvouoe to meptBaAlov tou Kpovou katd thv eaptvh tonuepio tou 2009. H amootoAn
naparadnke ek véou to OeBpouapto tou 2010 ko oAokAnpwdnke otic 15 SenteuBpiov 2017.
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Yniapxouv emunAéov A£EELg KAELOLA i} £VVOLEG TTOU XPNGLULOTIOLOUVTAL OTLG MOPOUCLACELS R Ta Bivteo. Na onpewwBouv edw:

ELOQYWYLKEG EPWTHOELG

Metd tnv oAokAfjpwon tou 1% padhpotog i Kotd thv Stdpketa tou 1°° padrpatog , 6rnou £ywve n ewoaywyr oto Bépa tng avrloyiag (Léow
TOU UALKOU TWV MOPOUCLACEWV Kal TwV BIVTED) KAAEIOTE VAL QUITOVTAOETE TLG TLOPOAKATW EVOELKTIKEG ELOOYWYIKEG EPWTHOELC.

1. 'Exouv yivel mpoomnaBeleg e€epeivnong T 2eANVNC, aoTEPOELOWY KAl YEVIKOTEPQ TTAAVNTWY EVTOC KAl €KTOC TOU NALOKOU HAG CUOTHMOTOG;
Auth TNV mepiodo umdpyouv SLACTNULKES amOOTOAEG v e€eAiel; Av val, TIOLO OUPAVIO CWHOTA HEAETAVE Kal TL oTolxela mpoomabolv va
OUMEEOLY;

2. Motot elvat ol Adyol mou wBoulv TNV avBpwnodTnTa O0TNV €€€pEUVNON KAL KAT EMEKTACN OTNV MTPOOTIABELA yIA QTIOKIOUO KATAANAWY yLa TNV
avBpwriivn  StaBlwon mAavntwy; H texvoloyla mou avamtiooouv ol Stactniikég umnpeoieg (NSASA, ESA) €xouv Bpel epaployEC oTnv
KaBnuepvn {wn;

3. Ymapxel n kat@AAnAn texvoloyla kal Ta amapaitnta KebAAald, WOTE VA CUVEXIOOUUE TIC SLAOTNKEG AMOOTOAEG Kal — ylatl OxL 0To APECO
HEMoV — va ekpeTarevBolpe to Qeyydpt, tov Apn i AAOUC TMAAVATEG TOU NALAKOU UOC CUOTALATOC KAl LEPLKOUG —TIOANG UTTOCXOUEVOUC
OLKOVOULKA - 0.0TEPOELSE(C;

4. Moéoo akplPr pmopel va eival pia Staotnuikn amootoAn; Oa pumopoloav aUTA Ta Tood va aflomolnBouv yla Tnv BeAtiwon twv cuvBnkwy oTov
mAavATn Kag; Noco kahoSexoUUEVES elval eUMOPLKES SPATELS (TT.X. SLAOTNULKOG TOUPLOUOC) OpLOUEVWY eTAlpLwY; Moo kahobdexouueved elval
LN-ELPNVIKEC XPNOELC TOU €yyUG SLAOTAUATOC amo opLlopEVA KPATN;

5. KpUBouv kwvdUvoug ta Slactnuika Tagidla; Ymapyouv EMUTTWAOELG OTNV UYELD TWV MANPWUATWY TWV SLACTNULKWY ATIOOTOAWY;
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OuAo SpaotnplotTwy

E€epelivnon Tou SLa0THOTOC

H avBpwnotnta npénel va emevluoel otnv e€epelivnon Tou SLACTAUATOG

Apaotnpotnta 1.

Me Bdon tnv mpoetolpacia cag ya tv emiAuon tng Sladwviag oXeTIKA UE TNV €fepelivnon Tou SLAOTAUOTOC VA ETOLUACETE HLA OELPA Qo
ETUYELPAUATA, KATATACOOVTAC Ta O ekelva Tou elval cadwe umép tou Yndiopatog, katd Tou PndIloUATOC KAl TA ETUXELPAUATA TIOU UMOPOUV Va
xpnotuonotnBouyv kat and tig SUo MAeLPES — elval SnAadr audleyoueva. Ol epwTroelg mou oag éxouv Sobel ard tov kabnyntr/tplog otnv "Elcaywyn"
urootnpilouv T Snuloupyla TWY EMXELPNUATWY COC.

odyssey.igf.edupl
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MNapakdtw Ba Bpeite TI¢ KApTEG TANPODOPLWY, TIC KAPTEC LOTOPLWY KOL TG KAPTEG £PWTNCEWY. ALOBACTE TPOCEKTIKA KAl QVAAUGCTE, TIPOKELEVOU Va

SLATUTIWAOETE TA ETIXELPN LATA 0aG yLa TN culnTnon.

Kapta NMAnpodopiwv 1
Feyovota Kat Asdopéva

Kapta NMAnpodoplwv 2
Feyovota kat Asdopéva

50 ypovia ano tnv npwtn npoosAnvwon

To 2019 onpotodotel tnv 501 €METELO TNG
nipooysiwong tng anootoAng Apollo otn ZeAnvn.
H oeAnviakn e€epelivnon dev sival mAéov
“novontwAlo” tng NASA. MoAhot kuBepvntikot
opyaviopoi — omwg n ESA (Eupwrn), n JAXA
(lamwvia), n CNSA (Kiva), n FSA (Ivéia) — nén
Bpiokovtal ‘ekel €€w’. To 610 KAvouv f
oxe61alouv va KAVOUV KOl EUTIOPLKOL OpyavIoHOL
(6mwg SpaceX, Amazon, Virgin k.ATt.), oL omoiot
£X0oUV OXESLA YLOL ATTOOTOAEG ...TOUPLOOU OTO
EYYUC SLAOTNUA, OATMOCTOAEG OTO HEYYAPL, OTOUG
0oTEPOELSELG AKOUN KOl aTov Apn.

Mnyn: David L., (2014), Mining the Moon? Space

Property Rights Still Unclear, Experts Say, @
space.com,http://bit.ly/2L1g9nX (Dwto NASA)

MeAétn tng NASA o€ 616Uu0U¢ anokaAUmtel ta anoteAéouara tn¢ enidpaong tou
dlaotiuarog oto avipwrnivo cwua.

AVo ouvtaglouyol actpovauteg, ol didupol Scott katMarkKelly, ouppetelyav o €psuva tng
NASA_ta €tn 2015 kot 2016. O Mdpk £uelve otn n, evw o_Scott mépaoce 340 nuépPeg oTOV
AteBvr) Alootnuiko tabuo (ISS). O gpeuvntég tng NASA pelétnoav TOPAYOVIEG, OTIWG
yoviSlakéG aMayég, TNV amokplon TOU QVOCOTOLNTIKOU OCUCTAUATOC KOl TN YVWOTIKN
Aewtoupylo. AlamiotwBnke mwg 0 XpOVoC MOPOUOVAG OTO SLAoTnua €XEL WG AMOTEAECUO TN
ynpavon. Eva dA\o eUpnua Atav OtL Ta yovidla tou Scott, mou oxetilovtav pe tn Asttoupyia
TOU QVOOOTIOLNTLKOU CGUOTHUATOC KAl TNV emLokeur) tou DNA, ekgpdotnkayv 5ladopeTikd oto
Sldotnua. Ta yovidia tou Scott emavnABav oto ducLoAoyLko PETA TNV entotpodn otn M, al&
oplopéva yovidia davnkav va petaBdAovtal povipa LETA TNV TOPALOVH TOU 0To Sldotnua.
Na onuelwooupe edw, OTL, OHLEPA, N TIAPAUOVH] AOTPOVOUTWY/KOCUOVAUTWY oTov ISS gival ~6
MNVEG avaAoya TNV amootoAn — A.X. ot adeAdol Scott éuevav
340 nuépeg.

Mnyn:Garrett-Bakelman F. et al., (2019), The NASA Twins Study: A
multidimensional analysis of a year-long human spaceflight,
Science, Vol. 364, Issue 6436, DOI: 10.1126/science.aau8650,
&Torbet G., (2019), NASA’s twin study reveals effects of time
spent in space on the human body@ digitaltrends.com
(DwtoNASA)&ESA (2019d) Frequently Asked Questions — ESA Astronauts @ esa.int



http://bit.ly/2L1g9nX
https://www.digitaltrends.com/cool-tech/space-body-twin-study/
https://m.esa.int/Our_Activities/Human_and_Robotic_Exploration/Astronauts/Frequently_asked_questions_ESA_astronauts

The projest has been funded with the support of European Commission within ERASMUS+ program

O@yssey

Oxford Debates for Youths in Science Education

- Erasmus+

Kapta NAnpodopiwv 3
Feyovota kat Asdopéva

Kapta NAnpodoplwv 4
Feyovota kat Asdopéva

Helium-3

To Helium-3 (*He) eivat éva omtdvio wodtomo tou HAlou, mou
Bploketal otnv emidpAvela TNG ZEANVNG KAl €XEL TIOAAEG
ONUOVTLKEG XPNOELG, OTIWG A.X. OTNV £peuva PaAPLOYWY
XOUNAWV BepoKpaCLWY, TNV TUPNVLKH ouvTnén K.d. Ocov
adopd otn ovvTnEn, N xprion “kavcipou” *He->He kot *He-*He
elvat o emBupntn amno tig GAAeG eTAOYEG, KABWG TTapAayeTaL
TIOAU Ayotepn padlevépyela.

Hotum-y
"9

Homys ‘.

Helum

Mnyn: Badescu V. (Ed.), (2012), Moon - Prospective Energy and
Material Resources, ISBN 978-3-642-27969-0, DOI 10.1007/978-3-642-
27969-0, Springer

ZTpatiwtikonoinon tov dtactiuarog &To fuotnua GPS

"To cuotnua GPS glval TEXVIKA £Va OTPATIWTLKO dnpolpynua, SnAwoe
o Avtutpoedpog Twv HIMA, «to omoilo polpdlovrtal e ToV UTIOAOLTO
KOOLLO».

To00 0 oTpaTdC XpnoLpomnolel Sedopéva Kal UTNPECieg, Tou mapéxovtol
oo epnoplkoug/kpatikolug 6o0pudOpPOUG OO0 Kal ETALPELEC KAl KPATN
XPNOLUOTIOLoUV Sedopéval KOl UTINPEGLEC, TTIOU TTOPEXOVTAL ATTO
OTPATLWTLIKOUC Sopuddpoug.

Mnyn: BartelsM, (2018). Space Has Always Been Militarized, Just Not
Weaponized — Not Yet, Anyway, @ Space.com& AcBeota B., (2002),
AAAnAenibpaon Avdpwnovu kat Eyyuc AiaotnuikoU MeptBaAiovrog -
Awaotnuika Katadowna: Eibn, AvaAuon tng kivnong, Suykpouosis, Onia,
Mruywakn Epyacia, AMNO,(Owto, Topwolkodlaotniikd 6mAo Almaz, and
Wikipedia)



https://www.space.com/42298-space-weaponized-already-military-history.html?jwsource=cl
https://www.astro.auth.gr/documents/diplomas/Asvesta_Diploma.pdf
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Kapta NAnpodopiwv 5
Feyovota kat Asdopéva

Kapta NAnpodoplwv 6
Feyovota kat Asdopéva

BloAoyikég SuVEnELeg

OL SLOOTNULIKEC KALPLKEG CUVONKEG KABWG KL Ta ETILPAVELAKA
otolxela Tou oceAnviakol tomiou, amoteAolV Eévayv PeyAAo Kot
ouveyn KLv8uvo yLa Toug KOOPoVAUTEG. OL SLACTNLKEG KOULPLKEG
oUVONKeC TepLYPAdOUV TIC ETULEPATELG TWV KOOULKWY aKTIVWV (o€
100MeV-10GeV), Tou nAtakoU avepou (dnAadr ta nAtakd
gvepyelakd cwpatidla emtayvvOnkav os 1-100MeV Kat givatl tkava
va epdutevoouy péxpL 1 exkatooto Babog) kat tnv £kBeon os
uTteplwdn axtvoBolia (UVB).

AOYW TNC UKpoBapUlTNTAG=> amMWAELA LUTKNC Halag, anmoduvapwon
00TWV, AMOSUVAUWGON KOPSLAC, EMNPeAleTAL N OTTIKA avTiAnyn
Baboug

AOYW TOU TIEPLOPLOUEVOU XWPOU=> OTIOUOVWON, TIEPLOPLOUEVN
ouvtpodLA, KOKH TIOLOTNTA aEpQ

MNnyn: Garrett-Bakelman F. et al., (2019), The NASA Twins Study: A
multidimensional analysis of a year-long human spaceflight, Science, Vol.
364, Issue 6436, DOI: 10.1126/science.aau8650&Badescu V. (Ed.), (2012),

Moon - Prospective Energy and Material Resources, ISBN 978-3-642-
27969-0, DOI 10.1007/978-3-642-27969-0, Springer&NASA (2019) The
Human Body in Space @ nasa.gov

Aotepoclbeic, Onoaupoi kat kivéuvol

MEepPLKEC EKTILNOELG yLa TNV afla 0pLoPEVWY aoTepoeldwV otn ‘Lwvn’
petafl Apn Kal Ala, eival ot akOAoUBEG:
- aotepoeldr Davida: 20 x 10 $
- aotepoeldng Diotima: 10 x 10"$
- aotepoeldnc Alauda: 50 x 10" $
- aotepoeldnc Palma: 50 x 10 $
Y€ auToUC aAAd Kol TToAAOUG AANOUC aoTePOELSELC £XOUV EVTIOTILOTEL
UALKQ OTwG: VIKEALO, KoBaAtio, Natplo, xpuoog, mAativa, moAadlo
K.QL.
MnynR:Armstrong M., (2019) The Colossal Untapped Value Of Asteroids @
statista.com, http://www.asterank.com/,

https://www.space.com/15391-asteroid-mining-space-planetary-
resources-infographic.html

To deyydpt pag anoteAei eniong pLog mPWTNG Ny TPWIWVY VAWV.

https://www.space.com/moon-mining-space-exploration-report.html ,

https://www.space.com/41164-mining-moon-water-plans-take-shape.html
, https://www.jpl.nasa.gov/infographics/infographic.view.php?id=11272

Jta pHeAAOVTIKA oXESLa yla €€6puln twv aotepoeldwv eANOXeVEL O
Kilvduvog yla Toug texvnToug dopudodpouc tng yng! Ol aotepoeldeic,
O€ QOTPOVOULKEG “povadecg”, elvat “kovtd” otn n kot omolodnmote
KOUUATL omoloudnmote pey€Boug pmopet va Bpebel otnv TPOoXLA TNG
NG KoL VO OUYKPOUOTEL ME TOug TEXVNTOUG Sopuddpoug
SNULOUPYWVTAG TTPAYHOTIKA HEYAAQ KOL ONHAVTIKA TipoBARpata —
A\.X. oto GPS, 0TI ETUKOLVWVIEG K.ATL.

MNnyn: Scoles S., (2015), Dust from asteroid mining spells danger for
satellites @ newscientist.com http://bit.ly/2XXqncR



https://www.nasa.gov/hrp/bodyinspace
https://www.statista.com/chart/8093/the-colossal-untapped-value-of-asteroids/
http://www.asterank.com/
https://www.space.com/15391-asteroid-mining-space-planetary-resources-infographic.html
https://www.space.com/15391-asteroid-mining-space-planetary-resources-infographic.html
https://www.space.com/moon-mining-space-exploration-report.html
https://www.space.com/41164-mining-moon-water-plans-take-shape.html
https://www.jpl.nasa.gov/infographics/infographic.view.php?id=11272
http://bit.ly/2XXqncR
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Kapta NMAnpodopiwv 7
Feyovota Kat Asdopéva

Kapta NMAnpodopiwv 8
Feyovota Kat Asdopéva

Avtikeiueva os tpoxia & Alaotnuika Skoumnidia
Ta televtaia otolxeia (lav. 2019) mou adopolv ta (avBpwrmoyevr)) avTiKelpeva oto
SLAaoTNUO KOL TO CUVTPLUULA 0TO €YYUG Sldotnua, and tTnv apxn tng SLaoTnULKAG EMOXAG TO
1957, eivat: = AplOUOG EMITUXWVY EKTOEEVOEWV TTUPAUAWV~5450,
= AplB6G Sopudopwy mou €xet TeBel og TpoxLd yUpw armod tn n: ~ 8950,
= AplBu6g Sopudopwv mou e€akolouBouv va eivat oto Stdotnua:™ 5000,
= AplBuog Sopudopwv mou e€akolouBouv va Asttoupyouv:~ 1950,
= AplOUOG OVTIKEIPEVWY BPpauoUATWY TIoU TopakoAouBolvTal TAKTIKA amo ta Siktua
ETILTAPNONG XWPOU Kal Slatnpouvtal oTtov Katdhoyo touc: Mepimou 22 300,
*EKTLLWUEVOC aplBUOG ekpr€ewy, CUYKPOUCEWV I AVWUOAWY YEYOVOTWY HE QTIOTEAECUO
TOV KOTAKEPUATIOMO > artd 500,
* JUVOALKN Hala OAwV TwV SLAOTNULKWY QVTIKELWEVWY OTNV TPOXLA tn¢ g > amnd 8400
TOvoL.
= ApLOLOG QVTIKELUEVWY BPAUOUATWY TIOU EKTLUATOL OTL BplOKOVTOL OE TPOXLAL:
34 000 avtikeipeva > twv 10 cm, = 900 000 avtikeipeva amdé 1 cm éwg 10 cm, 128
EKATOUHUPLO OVTLKE(HEVA oo 1 mm €wg 1 cm
H Eupwnn, avayvwpilovtag 1o mpofAnpa Twv Slaotnuikwyv okouridlwy, Eekva pia ano
ONUOVTLIKOTEPEG TIPOOTIABELEC aUTOU TOU alwva. Elval n amootoAn pe to 6vopa Remove
DEBRIS, pe tn ouppetoxn kat umootnplen 10 etaipwv Kal LE TOo KOOTOG TOU £pyou va
umoloyiletal mepl ta 15 ekat. eupw. OL AUCELG TTOU QVATTUCCOVTAL WG ‘OVTIMETpA’ oTNV
SlooTnuLkn puMavon, XPNOLUOTOWUV ‘UIKPEG SLOCTNIKEG OUCKEUEG, OL Omoleg elte
OUM\EyOUV Ta SLAOTN LKA OKOUTILSLA £(TE Ta ‘OMPWYVOUV’ TNV atudéodalpa, va Kaouv.
Nnyn: ESA, (2019a), Image: Visualization of orbital space debris @ phys.org&ESA (2019b), Space
Debris By The Numbers @ esa.int & Wei-Haas M., (2019), Space junk is a huge problem—and it’s
only getting bigger @ nationalgeografic.org & PultarovaT. (2019), Watch a Satellite Fire a
Harpoonin Space inWildDebris-CatchingTest (Video) @ space.com&ESA (2019c) Active Debris
Removal @ esa.int &AoPeota B., (2002), AAAnAsrmiépacn Avdpwnou kat Eyyug Aiaotnuikou
MeptBaAdovrog - Awaotnuika KatrdAowta: Eidn, AvdAuon tng kivnong, 2Zuykpouoels, OmAa,
Nruywok Epyacia, AMO, https://www.huffingtonpost.gr/entry/diethnes-taxidi-australiani-
erimos-coober-pedy gr 14412180

Kivéuvot twv Ataotnuikwv Taébiwv |

>Kivduvol katd tnv ektofeuon (kavon Kauoipuwy Kat
npoomnddela dtaduyng tng Baputntag tng Mng)

>Kooptkn kat HAlakn aktwvoBoAia (oAU emikivéuvn yla
TV avBpwrvn vyeia)

>YUYKPOUOELG e SLACTNUKA 1 avBpwTioyevni
QVTIKE(pEeva

>Mpootacio and tnv aktvoBolia Kal To KpUo
>ATUXNUA KAl TTapaovh oTo SLtdotnua
>E€avTtAnon kauoipwy

>Emnaveloodoc otn 'n (eicodog otnv atpoodatpa =
Kivéuvog kavong Aoyw TpLBNRg, ouykpouan pe €5adog)

>SXEPLOPOC UNXAVNUATWY KoLl EPapUOYWV

> Mo tov ‘Slaotnuikd mepinato’ amatteitat el61KA
SLooTN LK OTOAN

Mnyn: NASA (2019a),5 Hazards of Human Spaceflight @
nasa.gov&ESA, (2018), The Toxic Side Of The Moon @
esa.int&ESA, (2004), Surviving Extreme Conditions In Space
@ esa.int



https://phys.org/news/2019-02-image-visualization-orbital-space-debris.html
https://m.esa.int/Our_Activities/Space_Safety/Space_Debris/Space_debris_by_the_numbers
https://www.nationalgeographic.com/science/space/reference/space-junk/
https://www.space.com/space-junk-harpoon-removedebris-satellite-video.html
https://m.esa.int/Our_Activities/Space_Safety/Space_Debris/Active_debris_removal
https://www.astro.auth.gr/documents/diplomas/Asvesta_Diploma.pdf
https://www.huffingtonpost.gr/entry/diethnes-taxidi-australiani-erimos-coober-pedy_gr_14412180
https://www.huffingtonpost.gr/entry/diethnes-taxidi-australiani-erimos-coober-pedy_gr_14412180
https://www.nasa.gov/hrp/5-hazards-of-human-spaceflight
https://m.esa.int/Our_Activities/Human_and_Robotic_Exploration/The_toxic_side_of_the_Moon
https://m.esa.int/Our_Activities/Space_Science/Extreme_space/Surviving_extreme_conditions_in_space
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Kapta NAnpodopiwv 9
Feyovota kat Asdopéva

Kapta NAnpodoplwv 10
Feyovota kat Aedopéva

Kapta NAnpodopwv 11
Feyovota kat Asdopéva

Kivéuvol twv Ataotnuikwv Taétbiwv 1l
>Aloyxeiplon Twv anoBARTwy (amopdkpuvaen tou CO,)

>O\TPAPLOUA UKPOOPYOVIOUWY Kol 6KOVNG AO TOV
ogpa

>Aloyeiplon BloAoykwv amoBANTwWY Kol oKOUTILELWV
>AcddaAela (amo to SLaoTnULKO KEVO)

>Aviyveuon mupkayldg, Stappowv, Kvduvwy (TLx.
METEWPITEG)

>ZUOTAMATO YLOL TNV OVTLLETWTTLON KOTAOTACEWV
EKTAKTNG AVAYKNG, OTIWG TIUPKAYLA I AMWAEL
niieong / aépa.

Mnyn: NASA (2019a),5 Hazards of Human Spaceflight @
nasa.gov &ESA, (2018), The Toxic Side Of The Moon @
esa.int &ESA, (2004), Surviving Extreme Conditions In

Space @ esa.int

To KOOTOG TWV SLOCTNMLKWY OLMOGTOAWY

Ao 1o 2008, n NASA unéypae cuppolata pe tnv
SpaceX kat tnv Orbital ATK 0oug 1,6 &io. Solapiwv
kat 1,9 &io. Sohapilwv, avtiotolya, yia évo cUVOAo
20 ektofeloewV PeT emloTpodnG otov Atebvr
AlaoTnKO XTaBuo (ISS). EToL, TOo LEGO EKTILWUEVO
KOoTOG HeTAdOopPAS avd KING elval ~50.000 $ yia nv
SpaceX kat ~80.000 S yia tnv Orbital ATK.

of Sofar System Missions

Mnyn: NASA (2018), Audit Of Commercial Resupply
Services To The International Space Station, Office of
Inspector General - Office of Audits, Report No. IG-18-
016 & Foust J. (2018), NASA will pay more for less ISS

cargo under new commercial contracts @
spacenews.com /lMnyA: Knapp A., (2015), How Do New
Horizons Costs Compare To Other Space Missions? @
fordes.com

ExuetaAAevon tov Qeyyapiou kat avipwrivol pumnol

Ao to 1959 mou £ekivnoav ol armooToAEG OTO
beyyapt, UTIAPXEL TANBWPA AVTIKELUEVWVY TTOU €XOUV
‘Uelvel miow’ — elte okOma elte amd atuXNU.

Whare is the poop on the moon?

Yax

AvtiKeipeva oto deyydpt ano tig diidpopeg SLooTNLKEG
OLTOCTOAEG

Mnyn: NASA (2019c), Catalogue of Manmade Material on
the Moon NASA History Program Office 7-05-12 @
nasa.gov&Zafra& Gémez (2019), The Incredible Inventory
of Things We’ve Put on the Moon@ wsj.com&Resnick B.
(2019), Apollo astronauts left their poop on the moon. We
gotta go back for that shit. What 50-year-old dirty diapers
can teach us about the potential origins of life on Earth
@vox.com



https://www.nasa.gov/hrp/5-hazards-of-human-spaceflight
https://m.esa.int/Our_Activities/Human_and_Robotic_Exploration/The_toxic_side_of_the_Moon
https://m.esa.int/Our_Activities/Space_Science/Extreme_space/Surviving_extreme_conditions_in_space
https://spacenews.com/nasa-will-pay-more-for-less-iss-cargo-under-new-commercial-contracts/
https://www.forbes.com/sites/alexknapp/2015/07/14/how-do-new-horizons-costs-compare-to-other-space-missions/#56b393ec5917
https://history.nasa.gov/FINAL%20Catalogue%20of%20Manmade%20Material%20on%20the%20Moon.pdf
https://www.wsj.com/graphics/the-incredible-inventory-of-things-on-the-moon/
https://www.vox.com/science-and-health/2019/3/22/18236125/apollo-moon-poop-mars-science
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Kapta NAnpodopiwv 13
Feyovota ko Asdopéva

AnootoAég otov Apn

Mla oo TIG ONUOVTLKOTEPEC EATIOEG ylA QTMOLKIOUO TAQVNTWY
€VTOC TOU NALOKOU MG CUOTAUATOG, armoteAel o Apng (amootolég
™G NASA, Curiosity 2011 kat Inshight 2018). Bploketal evtog Tng
katolknowng Lwvng, €xeL Baputnta mopamAnoLla pe ¢ Mg (kamt
TIOU OUVLOTA ONHOVTIKO TIAEOVEKTNUA YL TOV AvBpwrto) Kot to
TPWTA oTolxelar Oelyvouv OTL UTApXEL vePO Kal Suvatotnta
avarntuéng tng Lwng. To dtaotnuikd avaloyo tnhg moAng Coober
otnv Auotpalia ivat mpog To mapov o Apng, TIOU AV Kal Ayovog
Kot adpAo&evog, £XEL TO SUVAULKO VO KATAOTEL KATOLKIGLUOG LECW
NG LOKPOXPOVNG KoL TIOAUTTAOKNG SLtadikaciag Tng yewmAaoiag.

MNnyég: https://mars.nasa.gov/msl/home/,
https://mars.nasa.gov/insight/,
https://www.huffingtonpost.gr/entry/diethnes-taxidi-
australiani-erimos-coober-pedy gr 14412180

To k6oto¢ tN¢ dlaotnuikng eéepelivnong

37O MopakAaTw paBdoypappa apouctdlovral ot tpolmoloyLlopol
(yta to 2013) Twv Yninpeolwyv Alo.oTrHATOC.

The World Trails NASA in Space Exploration Expenditure
013

Annual budgets of imtemational space agencies in 2

Nash B8 WHFFHFEFENHEFHEHHNA 1660

Roscosmos wm W A $5,60bn

Al VNI $5.50b0

cnes I WS $249b0

XA (o W $20Gbn

s il WV $1.80bn"

onsa Bl $1.30b0""

DR . $1.10b0

580 08 W, $1.10bn

UKsA B8 3 $519.0m
OO

P tista% |

Mnyn: McCarthy N., (2014) The World Trails NASA in Space Exploration
Expenditure @ statista.com



https://mars.nasa.gov/msl/home/
https://mars.nasa.gov/insight/
https://www.huffingtonpost.gr/entry/diethnes-taxidi-australiani-erimos-coober-pedy_gr_14412180
https://www.huffingtonpost.gr/entry/diethnes-taxidi-australiani-erimos-coober-pedy_gr_14412180
https://www.statista.com/chart/2824/space-exploration-expenditure/
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AL oTNULKOG TOUPLOUOG, To mpwTto BRua yLa TOV AMOLKLIOUO TOU SLOOTAUATOG;

Spacex, Virgin Galactic, Blue Origin, RosCosmos, Boeing, Orion Span glval LEPLKEC ATIO TLG ETALPELEC TTOU 16N 0pyAVWVOUY,
Stadnpuifouv kat vAomololv Staotnuikd tagidia. Evavtt evog apketd LPNAoU AVILTILOU yLa TNV WPA... TTIOU TO BaAdvTio Alywv
UTopEl va avTEEEL.

EvSelkTika Ba avadEPOUE TO KOOTOG eVOG TAELSLOU e TNV SpaceX otov SLebvr) Slaotnuikd oTabuo avépyetal ota 52 ekat.
AoAdpla.

Mnyég: https://www.blueorigin.com/, http://en.roscosmos.ru/, https://www.spacex.com/, https://www.virgingalactic.com/,
https://www.boeing.com/space/, https://www.orionspan.com/,  https://www.cnbc.com/2019/06/11/tourist-cost-to-visit-international-
space-station-with-spacex-is-52m.html,



https://www.blueorigin.com/
http://en.roscosmos.ru/
https://www.spacex.com/
https://www.virgingalactic.com/
https://www.boeing.com/space/
https://www.orionspan.com/
https://www.cnbc.com/2019/06/11/tourist-cost-to-visit-international-space-station-with-spacex-is-52m.html
https://www.cnbc.com/2019/06/11/tourist-cost-to-visit-international-space-station-with-spacex-is-52m.html
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NeilArmstrong (Actpovautng)

“Yrtpxe peyahn aBeBalotnto OXETIKA UE TO
OO0 KOAQ B0 UTTOPECAE VO TIEPTIATI|GOULE LIE
To duokivnTo Kol O€ UTto-Ttiecn KooToUuL pag. O

ouvadeAdOg Hou poU €8eLée Lo oLkl
TEXVLKWYV €VOYEL TNC TNAEOTITIKNG KAEPAG TIOU
elya eykataotnoel o plo B€on mou ATav Tétola,
wote va Bpioketal 0To KOAUTEPO onpeio yla thv KAAuW N OAWV Twv
Spaoctnplotitwy pag. Ot unevBuvol oxedlacpol g tnong BéAncayv va
Tapapeivoupe oTnV TNAEOMTIKA ‘aKTiva KAAuY g, WoTe va UmopoLv va
HABouV armo to amoTeEAECUATA TOUG, WS Ba pumopovcay va
TPOYPOUHATIOOUV KAAUTEPQ TIC LEANOVTIKEG QTTOOTOAEG. Mapadéxopat
ELMKPLVA OTL ECKEUUEVOL KOL OKOTILUA abr)COUE ‘EKTOC TOV
TIPOYPOULATIOUEVO XWPO EPYACLOC ATIO TNV TNALOTTTIKY KAAU N, yla va
g€etdoou e Kal vo dwToypaPIOOUUE TO ECWTEPLKA TOLXWLATA TWV
Kpatnpwy, yla Tibavr) €kBeon oto uToRabpo 1 GANEG XPrOLUES
nAnpodopieg. Eviwoa 0tL To ev Suvapel kEpdog afilel Ttov kivbuvo.”

Mnyn: KrulwichR., (2010), NeilArmstrongTalksAboutTheFirstMoonWalk,
December 8, Letter @ npr.org (https://n.pr/2I1TV1qgJ)

Zxetika pe to Galileo

To Galileo eival to supwmnaikd maykoouwo Sopudoplkd clotnua TAonynong. Oa
ETUTPETIEL OTOUC XPHOTEG 0€ OAO TOV KOOMO va ywwpilouv tnv akplPr B€cn Toug og Xpovo
KOL Xwpo HE HeydAn akpifela kat aflomiotia. MOALG oAokAnpwOei, To clotnupa Ba
amote)eital ano 24 emnixelpnolokolc dopudopoug Kkal tnv umodour edadoug ya tnv
TIAPOXN UTINPECLWV evromiopol Béong, mAonynong kot xpoviopoU. To mpoypoppa
Galileo xpnuatodoteital kat avrkel otnv EE. H Eupwmaikn EmiTponn €xeL tn Yevikn
guBuvn yla To Mpoypappa, tn Staxeiplon Kal tnv enifAsedn tng edpappoyng OAwvV Twv
SpacTnploTATWY ToU Tipoypdppatoc. H aflomoinon tou Galileo, o oxeSloopdg Kat n
OVATTUEN TNC VEAG YEVIOC OCUOCTNUATWY KOL N TEXVIKA OVATMTUEN TwV UTOSORWY
avatiBevtal otnv ESA. Ot ddoelg kaboplopol, avantuéng Kol TPOXLOKAG EMKUPWGONG
npaypatonotdnkav and tnv ESA kat cuyxpnuatodotnBnkav amd tnv ESA Kkal tnv
Eupwmnaikn Emttpornr. H GSA Staodalilel tn xprion kat tnv acdaleta tou Galileo. OL
Spaoctnplotnteg tou Galileo kat n mapoxn umnpectlwyv avatédnkav otnv GSA tov loUALo
Tou 2017.

Mnyn: ESA, (2017), H Extoésuon tou Galileo @épvel to Aiktuo
MAonynong Kovra otnv OAokAnpwon @ esa.int



file:///C:/Users/nikol/Desktop/AUGUSTO/B/%231/npr.org
https://n.pr/2ITV1gJ
http://m.esa.int/ell/ESA_in_your_country/Greece/E_ekthoxeyse_toy_Galileo_phhernei_to_dhiktyo_plohegeses_kontha_sten_oloklherose
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lotopia 3

SpaceX: EmteUypata & to opaua tov Musk yia tov emotkiouo tov mAavitn Apn

Tov ZentéuPplo [2016], o Elon Musk mapouciaoce To 6popd TOU: va AMOLKIOEL TOV
Apn Ue TOpoug Kal SlaoTnUomAoLa tne etatpeiog SpaceX. Ixeblalel va petadEpel
1 eKkatoppUplo avOpWTOUG OTOV KOKKWVO TAQVATN, w¢ «plan B» yu tnv
ane\oUpevn n, He KOOTOC TOU Kupaivetal and $ 100.000 éw¢ S 200.000 avd
atopo. O i(6log meplypadel pa Stadikaoia 4 otadiwyv yla va KATolknoeL Tov Apn
[..].0O Musk amokaAule, emiong, TN Snuwoupyla ULOG KOLVOTOUOU YLYAVTLOG
Se€apevng kauoipgou yla Tto SlaotnuomAolo Tou Apn. Auth n &efapevn,
KOTAOKEVAOUEVN €€ OAOKANPOU Ao avOpPAKOVALATA, TIEPACE TO PeYAAo TeoT Ttieong tov NogpuPplo [2016] kat eival £Tolun yla SOKLUEG ‘TipayUaTikng Aettoupylog’. H
etalpela SpaceX aufavel, emiong, tig mMpoANYel; oe €EelOIKEVUEVO TTPOOWTIKO —Ttepl TIg 500 B€oelg emioTnUOVWY Kol gpeuvntwy. Etol, n etalpsia tou Musk
npoomnaBbel va uAoTOLNOEL TO HeyaAUTEPO Opapd Tou: Eva tafidl, xwplc emotpodn, yia tov Apn.

Mnyn: Musk E. (2018), Making Humans a Multi-Planetary Species, New Space Vol. 5, No. 2, https://doi.org/10.1089/space.2017.29009.emu&Mosher D. (2017), Elon Musk has
published an updated plan to colonize Mars with 1 million people @ businessinsider.com http://bit.ly/32Do01I&NASA (2019b), SpaceX Dragon en Route to Space Station with
NASA, Release 19-058 @ nasa.gov
“H SpaceX €xeL apXloeL val TTOLPVEL TO KOAAQL LE TIC TTPOCYELWOELS/ATIOYELWOELS TWV EMOVOYPNCLUOTIOLOVUEVWY TupaUAwV Falcon 9 kat, mAgov, Sev Ba amotelei £idnon
OTL Ta KotadEpvel pe emtuyia, aAd to va amotuyel. H aAnBesia elval OTL TIEPLUEVAE TIWE PETA A0 APKETA Xpovia Ba BAEmape TV texvoloyia tng va edpapuoletal
0O€ TIPAYHOTIKEG ATMOOTOAEC, OAAA va Tou pog Staevdel 6houg. Mpoodata, n SpaceX xpnolwomnoinoe €vav mupavlo Falcon 9, yia va B€oel oe TpoxLA €vav
KATAOoKOTIEUTIKO opuddpo tng unnpeciag NRO (National Reconnaissance Office) Tou Ym. Apuvag twv HIMA kal, Katomwy, Tov mpooyeiwoe pe acddalela oto Cape
Canaveral tng Florida yta peA\ovtikr xpron. Elvol n mpwtn amo TI¢ 5 amooToAEG TTOU €X0UV CUUPWVNAOEL N eTatpeia Tou Elon Musk pe tnv apeptkavikr KuBEpvnon.”

Mnyn: Elpidis C. (2017)

“Ta tpila emavaxpnolUoMoloUEVa TUAOTA Tou TupavAou Falcon Heavy tng SpaceX &ekivnoav tnv enotpodr toug otn n,
LETA TNV EUMOPLKA €KTOEEUON TOU peyaAUTEpOU TUpoUAOU gv Asttoupyia otov koouo (11 Amptdiou 2019). Kot ta tpila
TUAUaTa Tou upavlou édtocav emtUXWS otn : ol dvo eéwteplkoi TMUPAVeEC TpooyslwdNnKay pall, Evw TO KEVIPLKO TOu
TUAKA ATAV TO HOVO TOU TTPOOYELWONKE 0TOo N emavépwiévo mhoio tng SpaceX, «| StillLoveYou» otov AtAavtiko.”

Mnyn: CNN Greece, (2019), FalconHeavy: O nupauvldog tn¢ SpaceX yuptoe atn ' aAAd To KEVTPLKO TOU TUHUA XAONKE... OTOV ATAQVTIKO
@ cnn.gr3 “Tov louAto to 2019 to LightSail 2 £ywve T0 MPWTO SLACTNUIKO OKAPOS TO Oroio, Ue T XPHoN ToU nAlakoU Tou LoTiou,
UTTOPECE VO TPOTIOTOLNOEL TNV TPOXLA TOU XPHOLUOTIOLWVTAC TO NALAKO @w. To StaotnuomnAoto LightSail 2 éxel aAAdéel emtuywes tig
TPOXLEG XPNOLUOTIOLWVTACS UOVO TNV LOYU TOU NALOKOU PWTOC, avoiyovtac To UEAAOV O€ Eva VEO, OLKOVOULKA atltoS0TLKO TPOMO yLa ThV
npowdnon ukpwv okawv”. Mnyn Haynes K. (2019) @ astronomy.com (Ztnv ¢wto to LightSail 2 avtopwrtoypapilctat).

L
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https://doi.org/10.1089/space.2017.29009.emu
http://bit.ly/32Do01l
https://www.nasa.gov/press-release/spacex-dragon-en-route-to-space-station-with-nasa-science-cargo
https://www.cnn.gr/news/kosmos/story/173143/falcon-heavy-o-pyraylos-tis-spacex-gyrise-sti-gi-alla-to-kentriko-toy-tmima-xathike-ston-atlantiko
http://www.astronomy.com/news/2019/07/lightsail-2-becomes-first-spacecraft-to-change-orbit-using-sunlight?utm_source=asytwitter&utm_medium=social&utm_campaign=asytwitter
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2t. Kpyulnic “Xwpic eyyunon enitBiwong tov mAnpwuatog Kade eyxeipnua Kataktnong tov Apn nptv aro to 2050” (ouv/§n otov K. AeAnyiavvn @ naftemporiki.gr)
Emelta and apKeTEG MITUXLEG OTNV €Eepelivnon Tou SLOOTHMATOG, N ouvtplBn tou MarsLander tng Eupwnaikig Ynnpeoiag Ataotripatog (ESA) pdg Bupioe otL to
TAPAULIKPO AAB0G «ekel €Ew» pmopel va kootioel akplBd. Moéon aywvia KpUBEL KABE SLAOTNUKY ATOOTOANR, YLO TOUG ETLOTAMOVEG KOL MNXOVIKOUG TIOU TN
ouvtovilouy;

H aywvia eival peydin, e 5€60UEVO OTL TAVIOTE UTAPXEL TEPAOTLO ploko. ELSIKA oTnVv mepimtwaon Tou Apn, €XeL kataotpadel mepimou 1o 50% twv dtaotnuonioiwv
TIoU €Youv eruyslpnosL va poosdadlobouv. [...]

Y& 0UTO TO TAALOLO, TTWC €ENYELTE TO YEYOVOG OTL TOV TeEAeuTalo Kalpo SlaBaloue yia oevApLO ATTOCTOANG OVEpWIWV HakpUTEPO o TN YLV TPOXLA,;

Nouilw mwc ot Adyol dev eival olkovopkol i emtotnuovikol. To Baolkd Kivntpo £XeL va KAVEL Ue TO OTL OL AnMOOTOAEC avOpWMIVWY MANPWUATWY £EAMTOUV TN
davracia oAU TEPLOCOTEPO MO T POUTOTIKA StaotnuonmAota. Ao thv dAAn mAeupd, n e€epevvnon Bpioketal otn ¢duUon Tou €i60Ug LOC — E(TE IPOKELTOL YLO
AYVWOTEC TEPLOYEC 0TN N, OTWG EYLVE TIPLV OO ALWVEG, £lTE yLo To SldoTnua.

EkTOG amo tn NASA, n «KaTakTnon» tou Apn €ival oToxXog Kal LOLWTLKWY ETOLPELWV. OEWPELTE WG pia 6. emixelpnon Umopsl va avamtuEel TIC avayKaileg TEXVOAOYIEG;
Av kol n SpaceX €xet cupdpwvnoet va AdPet Swpeav amd tn NASA O0An tnv texvikn Bonbela mou Ba xpelaotel, Bewpw Mwe elval Tpopepd Suokolo. O Adyocg elval Twg
UTLAPXOUV OpLOpEVA BOOLKA TIpoPAraTA TTOU eV Ta €xel AUCEL KaVeiC LEXPL onpepa, SnAadr oUTE N ApEPLIKAVLKN SLooTNULKA UTtnpecia. Eva amo ta onuavitkdtepa
EXEL VA KAVEL PE TNV 0.oDAAELQ TOU TTANPWLOTOC, KOL TILO CUYKEKPLUEVA LIE TNV TPOOTOOL0 Omd TIC KOOULIKEC AKTIVES Kal TLG NALOKEG eKAAUDELS — DAVTAOTEITE TWC, OF
uio EkAapudn, o AALOC EKTOEEVEL TPWTOVLA UE TO0O UEYAAN TAXUTNTA TTIOU SLOMEPVOUV OTOAALVO TOLYWLOTA TTAX0oUG 2 eKatoaTd.[...]lMapakoAolOnoa amnd Kovid Tov
emtéuPplo TNV opAia Tou Musk [...]. Kamowa opoonua mou €6eoe, onwg n dnuloupyia piog povung Baong 200.000 avBpwniwv péxpl to 2100, Ba éAeya mwg
QVAKOUV 0Tn odaipa TNG EMOTNUOVIKNC davtaoiag.

‘Ocov adopd mMAvTwe To MPwTo TaidL otov Apn, o LOPUTAG TNG Space X €xelL umootnpitel OtL Ba pmopoloe va Eekvhoel akoun Kot to 2022. Ao TNV AAAN LEPLY, O
DennisMuilenburg, CEO tng Boeing, £éxeL 6NAWOCEL MEMELOUEVOG TIWG O TIPWTOE 0loTPOVAUTNG Tou Ba mepmatroel otov Apn Ba tafldéPet pe mUpauvAo TNG SIKNAG Tou
etalpeiag. H idta n NASA mpoypappatilel yla Ta péoa tng dekaetiag tou 2030 TNV MPwWTn EMAVOpwWUEVN amooTtoAn otov Kokkivo MAavrtn. Molog miotevete 6Tl Ba
KOWEL TPWTOC TO VALLA KAL TTOTE;

MPOCWTIKA CUVTACGOUAL LE TNV TILo TIPAadaTh afloAdynon TG apePIKAVIKAG Akadnuiog Emotnuwy, cuidwva pe TV omoia n 1n anocToAn aoTpovauTwWyY oTtov Apn
Ba yivel amo to 2050 ki émetta. MAAlota, sipal olyoupog mwe Ba yivel TPayuaTikOTNTO UE TN CUVEPYACIa OAWY TWV UTINPECLWY SlooThuotod. Ki autd ylatl kapia
KpaTlkn unnpeoia dev Ba £€otelve avBpwmoug otov Apn, av Sev pmopouce va eyyunBel mwg Ba tafidéPouv kat Ba emotpéPouv pe achaAela. Ao TNV GAAN PEPLA,
BEBata, pia IOLWTLKNA eTalpeia pmopel va SokLUAoeL vwplitepa, InTwvtag Opwe and Toug eBeAOVTEG va pLokapouv akoun kat tn {wn toug. Qotooo, dev eival anibavo
va BpeBouv avBpwrol mou Ba BeArjoouv va To puPokivduveUoouy, yLa va ypadpTtoUVv oTnV LoTopia wg oL TPWTOoL EEEPEUVNTEG TOU Apn.

- Exel umootnpOel MWG AMWTEPOG OTOXOG YLA TNV KATAKTNON Tou Apn €ival otL n avBpwnotnta Ba mpénel va dtabtel pia «edpedpikn» I oto péMov, yla va
erBlwoel. Oswpeite mwg o Apnc Ba xpelacBei va maifet autd tov polo; Aev cupdwvw. Katd tn yvwun pou, to £idog pag unopei va mpoototeuBei otn ' kaAltepa
art’ 0,tL og omolovdnmote aAAo mAavitn. [...].



https://www.naftemporiki.gr/story/1181799/xoris-egguisi-epibiosis-tou-pliromatos-kathe-egxeirima-kataktisis-tou-ari-prin-apo-to-2050
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Suotnua Navstar kat cuotnua GPS

To Nautikd twv HMNA avémtuée to mMPWTo AELTOUpPYLlkO Sopudoplkd cloTNUO
mAonynong - to Transit - otn dekaetia Tou 1960. AnoteAeital and Sopudopoug
Tou xpnotuornotfakayv yia mAorjynon to 1964 amoé ta unoBpuyla Polaris. Twpa
urtapxet to Navstar, €va (véo) diktuo Sopudopwv Ttwv HMA TOU TOPEXEL
UTINPECIEG TIAYKOOULIOU OCUOCTAUATOG evtomopol B€ong (GPS). To Navstar
xpncLuoniOLs'LtaL KOTO_KOPOV OTh VOUGCLTAOLQ, TOGO amd OTPATLWTIKOUG OGO KOl
arno moAitec. AmoteAeital amno 24 kpLoug Sopudopoug GPS mou meploTpEdovral
YUpw amod tn I'n kdBe 12 wpeg, amooTtEANOVTOC €va CUYXPOVIOUEVO onpa. Otav
TouAdyLoTov Téooeple Sopudopol €pxovtal os emadn pe Tov SEKTN, 0 SEKTNG
uropel vo. umoAoyioel ol eival o xpnotng - ouxva os akpifela Aiywv povo
HETPpWV amo Tov Xpnotn. H akpiPfela eival peyolUtepn OTaV YIVETAL OTPOTLWTLIKA
xenon.

Mnyn: Howell E., (2018), Navstar: GPS Satellite Network @ space.com

Na npootatsutoUv (oav puvnueico) oL YwpolL TPOCEARVWONG TWV AITOCTOAWYV
Apollo;

KaBnyntpla tou Ataotnuikol Alkailou uTtooTtnpilel OTL OL TOTOL TPOCEANVWONG
Twv anootoAwv Apollo mpémel va katayxwpnBolv otn Stebvr Alota mayKOoULOG
KAnpovopag. «Mpwv 50 xpovia o Neil Armstrong €kave UePLKA WIKPA Brpota
mavw oto ¢eyydpl. To AMOTUMWUOTA Tou, pall pe autd tou cuvadéldou
aotpovautn Buzz Aldrin, Satnpouvtal akopn oto osAnviakd €8adog, mou
ovopaletal regolith, og autd mou o Aldrin meptéypade we "Oavudoia eprpwon”
™¢ emidpavelag g ZeARVNG. AUTEC OL OUMOTUTIWOELG LOPTUPOUV €val eEEALKTIKO
opoonUo, KaBw¢ emiong KoL To UEYAAUTEPO, (OWCE, TEXVOAOYIKO EMITEUYUA TNC
avbpwmnotntac. EmutAéov, pvnuoveUouv TO £pyo TOAMWV QTOUWV TIOU
£PYAOTNKAV YLO VO EEKAELOWOOUV TA PUOTIKA TOU SLaoTAUATOC Kal va otelhouv
TOUG avBpwToUG ekel, 0T ZeANvn. AUTd ta Uikpd Brpata anodiouv ¢opo TLUAG
OTOUG TOAUNPOUG AVOPEG Kol YUVALKEG TIOU €lte €xouv adlepwOEL €iTE KON
aKOun €xacav Tn {wn Toug yla va eéepeuvrioouv to Staotnua.» Prof. Michelle
L.D. Hanlon, University of Mississippi.=

Mnyn:Hanlon M., (2019), The case for protecting the Apollo landing areas as heritage
sites @ Astronomy.com



https://www.space.com/19794-navstar.html
http://www.astronomy.com/news/2019/02/the-case-for-protecting-the-apollo-landing-areas-as-heritage-sites?utm_source=asytwitter&utm_medium=social&utm_campaign=asytwitter
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MukpoBaputnta otov Aledvn Awaotnuiko Ztadud (ISS), Eva [onuavtiko] epyaleio Biounyavikng Epguvvag

H ektogeuon tou epyaotnpiou Columbus (2008), kal otn cuvéxela n ektofeuon tou ATV (Maptiog 2008), onuatoddotnos tnv
apxn TG EVPWMAIKNG pooTadelag aflomoinong tou AteBvoug Ataotnuikol taduov (ISS). Me tnv mpooBrkn tou Columbus,
N EMLOTNOVIK EPEVVNTLIKNA LKAVOTNTA TOU ISS oxedOV SIMAQOLACTNKE KOl EEKIVNOE WLa VEQ ETIOXN YLO TG SpaoTNPLOTNTEC TG
ESA, kaBwg Aéov MPoodEPETAL N LOVLUN EUKALPLA yla SlooTnuLkn £€peuva. To TeptBaArlov pikpoBaputntog tou ISS amoteAsl
povaSLKA gukalpla ylo TNV avantuén epapuoywv Kot BLOUNXAVIKNG €peuvag. ATO TOUELS, OMwG n Blotexvoloyia, n eMLOTAUN
| TWV VALKWV, N GUGCLKA TWV PEVCTWY, OL EYKOTOOTACELS TOU ISS Kot ol SlaBEoiol TOPOL EMITPETIOUV OTOUG ETILOTHUOVEG Va
Sle€dyouv povadikn €peuva Kol HoVadIKA MElpApata, o cuvBnkeg mou dgv pmopolv va napaxBolv otn M. NMpoodépouy,
€101, KOL O€ €TAlPElEC TN povadLK SuvVATOTNTA VO ATTOKTHOOUV OVTAYWVLOTIKO TAEOVEKTNUA EVOVTL GAAWV UE TN XPron tou
Staotnuikol meptBAaAloviog we MAaTGOppa yla TNV avartuén Kal tn SoKIUR VEWV TIPOIOVIWY KOl KOLVOTOUWY TEXVOAOYLWV.
MNa mopadeypa, n ENewdn Baputntag (n KaAltepa N pikpoBapltnta) eival éva pn emepBatikd epyalsio oTo omoio SlepeuvwvTal oL KUTTAPLKEG AELToUpyieC.
AUTO elval amapaitnto yla TNV KaAUTEPN KOTAvonon Twv BLoAoyKwY Kot GuCLoOAOYIKWY SLlEpyactwV He TIOAVEG ePapOYES YLol TNV OVATTTUEN GAPUAKWY WG TN
UNXaVLKA OoTwv. Emiong, n HEAETN TOu TPOMOU TIPOCAPMOYNG TOU avBpwrivou owpotog otnv eAAewn Boputntog pmopsl va cupPalsel otnv KoAUTEPN
KOTAvONon TOAWY EMUTTWOEWY TOU SLACTAUOTOG OTOV avBpWIlvOo 0pyaviopd, umootnplloviag £T0L TNV QVATTUEN OTMOTEAECUATIKWY OVILLETPWY, A.X.
dapUAKEUTIKA TtpolovTa | KATAAANAO eomAlopd. TEAOG, N €psuva o€ ouvOnKeg EAAeLNG BapuTNTAG ETTPEMEL TILO AKPLBN pETpnon TtTwv Bepuoduoikwy
L8LoTNTWY, oL omoleg UmopouV va elcaxBouv og aplOUNTIKA LOVTEAQ YLa T BeATIOTOMOINGN TWV SLASIKACLWY OXNATIOMOU UALKWV (TL.X. TTOAUMEPTH], NHLOYWYOL,
KEPAULKA, KQUOTAAAQ Kol YUaALd),08nywvtag otn BeATiwon twv peBodwyv mapaywyng véwv VAkwv.Twpa (2019) otnv ArnootoAr) 60 otov ISS epeuvartatl T 3-D
bioprinting oto Sldotnua (mpotlektBioFabrication) — to omoio pmopet va yivel pla {wtikr ebopuoyn oTo HEAAOV yLA TNV KATOOKEUH avBpWITLVWVY Opyavwy.
Juveyiletak n €peuva yLa TG BeppodUCIKES LELOTNTEG TWV BEPUALVOUEVWY UAKWVY 0TNV HikpoBapUtnta Kot Twv deiypatwy otov ElectrostaticLevitationFurnace,
onwg Kat n épeuva (Cell Science-02) yLa tnv eMOUAWGN TWV 0CTWV KAL TNV OVAYEVVNON TWV LOTWV.

Mnyn: ESA (1998), Microgravity, http://www.esa.int/esapub/br/br136/br136.pdf, ISBN: 92-9092-605-8 & ESA, Microgravity, A Tool For Industrial Research,
http://bit.ly/esa-2GivwoN& Pettigrew et al. (2003). Design features and capabilities of the First Materials Science Research Rack (MSRR-1), IEEE Aerospace Conference, Big
Sky, MT. 2003 155-63 & Krasowski et al. CIB: An improved communication architecture for real-time monitoring of aerospace materials, instruments, and sensors on the ISS.

The Scientific World Journal. 2013 2013(185769): 12 pp. DOI: 10.1155/2013/185769) & Moran. N., (2019), 3-D Bioprinting, Grip Studies on Station May Benefit Earth and
Space Systems @ nasa.gov&NRC, (2003). Factors Affecting the Utilization of the International Space Station for Research in the Biological and Physical Sciences.
Washington, DC: The National Academies Press. https://doi.org/10.17226/10614.



http://bit.ly/esa-2GivwoN
https://blogs.nasa.gov/spacestation/2019/08/02/3-d-bioprinting-grip-studies-on-station-may-benefit-earth-and-space-systems/
https://doi.org/10.17226/10614
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Epappuoyéc mou avantuxydnkov xapn otnv eEEPEUVNON TOU SLAOTHUATOS

>DOWToPOATAIKA TIAVEA: TA LOVOKPUOTOAALKA KUTTOPO TUPLTIOU avarmtuxOnkav apylKd yla TNV aepoSLacTNULKN Kal glval, AoV, eupewe SlabBéoipua oe XapnAd
KOOTOG.

>Mayvntikn topoypadia MRI: n pun eneppotikr HEB0SOC amelkoviong mou owlel eKATOUUUpLO {wEG KABE XpOvo, Umopel va pnv epeupéBnke amo eMLOTAUOVEG TNG
NASA, aAAG EVOWLOTWVEL TEXVOAOYLEC TTOU avamtuxOnkav o SIKA TN epyaotrpla, onwe n Yndlakr enefepyacio kot evioyuon orfpoTog LkOvVoC.

>LEDs: LLKPOOKOTILKEG Sl060L EKTTOUTING PWTOG e EDOPUOYEC OTNV LATPLKI KAL, TILO CUYKEKPLUEVA, OTN Bepareia KAPKLVIKWY OYKWV, OTIWG TT.X. TOU LAoTOoU.

>Wnolakol aobntrpeg kapepag (CMOS) mou xpnotpomnotlolvtal Kot ota smartphones. Ot mpwtol amnod autolg avamtuxdnkav otn NASA pe oKOTO va AVTEXOUV TNV
erBAaBn aktvoPolia katd tn Stdpketa StamAavntikwy Taltdlwy, evw NTav kat 100 Gopg AlyoTepo amaltnTkol os evépyeLa.

>KaBaplopog vepou: ol pnxavikoi tTng NASA €xouv edelpel katd Kalpolg Stadopa cuotrpata Kobaplopol akopn Kol Twv 1o SUOKOAWV TNywV VEPOU, WOTE va
LETATPEMOUV KABE Lypd oTolyeio og MOGLUO.

>TexvnTtd PEAN: OTO LOTOPLKO TWV TIAPATIAVW ETUTUXLWV CUYKATOAEYETOL KOl N PeATIwUéVn guelifia poumoTikwy Ppaxiovwy, Tou €xel odnynoest oe KoAUtepa
TMPOCOETIKA UEAN TIPOCAPOCHEVO OTLC AVAYKEC Kal TN {wh TWV XpNoTWV.

>Mpoypappati{opevol Bnuatoddteg: tn dekaetia tou 1970 tpla mpoypdupata, untd tnv enifAedn tng NASA, odfynoav otov MPwTo BNUATOdOTN UE ONUOVTLKH
Slapkela Lwng, o omolog umopoUoe va TPOYPAUUATLIOTEL amd anootaon pe dedopéva TnAepeTplag, Xwplg va xpeldleTal XELPOUPYLK EMEUBOON

>AvdaAluon ewkovag/Bivieo: TMOMA amd ta mMPoypAUUOTa avaAuong €LKOVOC Kal BIVTEO TOU XPNOLUOTIOLOUVTOL CAUEPA yla KABe eldouc amattntky epappoyn,
npogkuPav wg eEEALEN TwV aAyoplBuwy, Ttou ypddtnkay yLa tn BeATiwon Twv elKOVWY oo To SLAoTnua.

NnynR: Mnolélog M. (2014) 8 xproluss epapoyes mov iowe Sev EEPATE MW QPTLAXTNKAV Xapn oTnV eEEPEUVNON TOU SLlaoTHUATOC - MEpIKd e§QUPETIKG TTApaSEyUATA yia TO WS N
Staotnuikn épevva aAdalel tn {wn pac@ lifo.gr



https://www.lifo.gr/team/technology/53270
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Ano 1o 1967 oto uéAdov

To 1967, unoypadtnke n XuvOnkn yla 1o E€wtepo Aldotnua tou OHE. Ou g€elifelg amd TOTE €XOUV KAVEL QVOYKOIEG TIC ouveXEiC oulNTAOELS yla To Aikolo Tou
Awootpartoc. MNa napddelyua, yUpw oo T VOULULOTNTA TNG £€0pUENG SLAOTNKWY TIOPpWYV, TN Sloxeiplon SLaoTnUIKWY PETadOopwyY A TN SUUNEPIANY N TOU LIOLWTIKOU
Touéa oto Staotnua. Ta meptParioviikd Bépata amoteholy, emiong, éva Bépa uPnAng mpotepaldtTNTAc. Tn OTWYUA TS ouvtaéng tTng Tuvonkng yia to E€wtepo
Aldotnpa tou OHE (1967), okomog Atav va anodeuxBel évag ‘Tapdloyog’ SLaoTNULKOC aywvag 1 OmoLlodnmoTe (860G OTPATIWTLIKAG cUykpouons. Mia GAAn Baotkn
oulntnon adopd Toug TPOTOUC SLatnpNong TNG EPAVNG ot €va TeplBAAlov Tou SLaB£Tel MOPOUC Kal OTPATNYIKAG onpooiag Slaotnukég umtodopeg (mou nodn
umapxouv f Ba untapéouv oto PHEAAOV). Exovtag UmpooTtd Lag, oto apeco néAlov, ta oxédla Slapovrng tou avBpwrou oto Staotnua, n 2uvonkn Ba npénel, eniong, va
AapBavel umtdPn Toug LEAAOVTLIKOUC UTOUC OLKLOMOUG 08 GAAOL OUPAVLO. CWHATA. ZNUELWVOULE TIWGE, TO MPWTAPXLIKO HEANUA TNG TuvONKNG NTav va amodeuxBel n
Sduvatotnta Slekdiknong mopwy, kKabwg autd Bewpeltal wg mnyr cuykpoloewv. EmutAoy, elvat kot oAU eviladEépov ald kal xpnoLpo, va Solpe Twe n Tuvenkn
eMNPEAleL TO SIKOLWUATA KAl TIG EUBUVEC TWV AvOPWITWVY KOl TWV POUTOT OTO ONUEPLVO Sikalo, AANA KaL TIWE AUTO UTTOPEL VOl ETINPEACEL KAl VA TIPOKOAECEL AANYEG
oTLG SleBveic KavovIoTIKEG puBpioelg. TENOG, avapéveTal emiong amo tn 2uvenkn va e€looppomnoet Ti¢ PpLhodofiec Tou ELWTIKOU ToHE KAl TNV Kuplapyia Twv eBvwv
oto Sldotnua Kol o mopouc. EmumAéov, n TuvOnkn Ba mpémel va mpoPAEnel tn Sduvatdtnta (bpuong evog e€etSikeupévou uTepeBVIKOU SLKAOTIKOU 0pyavou
SlevkoAUvovTag TNV TPocaP oY TNS ZUVOAKNG OTIC EEEAIEELC TWV SLOOTNLKWVY TEXVOAOYLWYV Kal SpaoTnpLOoTATWVY.

[ N| FEZRN
WISP&CEO (@) uneD NATIONS Q@)
N2 Office for Outer Space Affairs UN(;:SA

MnynA: Froehlich A., (Edt.), (2018), A Fresh View on the Outer Space Treaty, Studies in Space Policy, Volume 13, ISBN 978-3-319-70434-0, https://doi.org/10.1007/978-3-319-70434-
0, Springer, Abeyratne R., (2011), Space Security Law, ISBN 978-3-642-16701-0, DOI 10.1007/978-3-642-16702-7, Springer
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Arnoatodn Artemis. Zy€SLa yLal TIS PWTEG QTTOLKIEG OTO QEYYAPL,

Avalrtnon vepoU otn ZeAnvn emnuxelpet n NASA, mou avakoivwoe 6Tl Ba atellel éva poBep oto voTLo TTOAO Tou opuddpou TNG yng tov AskéuBplo tou 2022.

To poPep VIPER (Volatiles Investigating Polar Exploration Rover) €xel péyebog 600 éva dxnua ynmedou YKoAd kat Ba pmopet va Stavuoel apketd xIALOUETpa. To poBep
Ba Slabétel TEooEPQ EMIOTNOVIKA Opyava, LETAEY TwV omolwy éva Tpumdvt tou Ba ¢Bavel oe BaBog €wg éva peTpo. H Aettoupyla tou otn ZeArvn Ba Slapkéoel
niepimou 100 npEpeg. 2TOXOC elval va CUAEEEL évay LeyAAo OyKO SESOUEVWYV VLA TIC CUYKEVTPWOELS TOU VEPOU UE HopdI TTAYOU GTO VOTLO TTOAO ToU deyyapLlou, n

Umapén Tou omolou yla mpwtn dopd emiBePatwbnke mpLy déka Tepimou xpovia. H avixveuon maywuévou VEPOU OTOV VOTLO TTOAO €yLve To 2009, dtav n NASA okomipa

€pLee Evav MUPAUAO LECA O PEYANO KpaThpa. AN SLaoTnLka okadn €xouv EKToTe emiBefalwaosl Ta (dla evprpata. Ol emotuoveg Bewpouv MAEov oAU TBavo otL
0 8opudopoc T™NC N SlabéTel ekaTOVTAOEC EKATOUUUPLA TOVOUG VEPOU O€ popdn mayou. H avakdAuPn vepou Ba emitpéPeL oTn ZEAAVN VA ATIOTEAECEL LA EVOLALEDN
Bdon e€6pUNONG yLA TOV TILO HaKPLVO Apn.

Movo tuyaio dev Umopel va xapaktnploTel TO YeYovog OTL yLA TO TIPOYPAUA APTEULS EXOUV EKONAWGCEL TO eVOLAPEPOV TOUG TIOAAA Kpatn aAa kat SleBveic opyaviopol.
H mpwtn Un emavépwuEVn amooTOAr TOU TTPOYPAUUATOS («Artemis 1») €xel oxedlaoBel yia to 2020 kat Ba elval n «apBevikr» xprion TOU VEOU UEYAAOU TTUPAUAOU
Space Launch System (SLS) yta tnv ektdEeuon Tou un enavdpwiuévou okadoug Orion, ou Ba del wg To deyydpl kal Ba erotpePel otn M'N. Oa akoAouBRoeL pla
avaAoyn mtron pe avBpwroug («Artemis 2»), worou to 2024 npoypappatiletal n anootoAn «Artemis 3», mou Ba otellel éva (euydpl ACTPOVAUTWY OTN ZEAAVN.

Mnyr: https://www.nasa.gov/specials/artemis/



https://www.nasa.gov/specials/artemis/
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EpwTtRoELg

Kapta 3
EpwTtRoELg

Kapta 4
EpwTtROELg

EXEL CUMPBAAEL N SLACTN UKD
teXvoloyia o€ epapUoYEG TNG

Ta Staotnuika tagidia £xouv
ETUMTWOELG OTNV LYELX TWV

MnopouUv va UNAPEOUV CUVETELEG
Omto TNV OWUENEVN SLOCTN LK
KukAodopia —tnv oTiypr) paAiota nou

Mnopouv va unap&ouv anpoAenteg
OUVETELEG (A.X. QIO MTWOELG
TUNHUATWV I AVEVEPYWV SLOLOTNLKWV

KaOnuepvig {wng; 0LOTPOVAUTWV;
‘UOALS Twpa’ BAETOUUE CUCGKEUWV) AGYyW TwV TTOAAWV
ETOVOXPNOLLOTIOLOU LEVOUG TEXVNTWV Sopudopwv, ou Ba Htav
nupavAoug; KOTaoTPOLKA YLo LEYAAEG TIEPLOXEG
TOU MAQVATN LG - AUNELAWVTAG TO
HEAAOV TOU avOpwTou;
Kapta 5 Kapta 6 Kapta 7 Kapta 8
EpwtnosLg EpwtRosLg EpwtnosLg EpwTAOELG
To vopwkd mneplOwplo ywa Siebvn

Yndpyxouv ‘avtipstpa’ yia ta
SL00TNUKA OKOUTTISLL;

H otpatiwTtikonoicnon tou
SlaoTApaToq Uopseil va €XeL OeTIKA
anoteAécpato;

H £psuva Tou SlacTrartog, £XeL
TEAKA LEYAAO OLKOVOLLKO KOOTOG;

ouvepyooio oto eyyu¢ Sldotnua
UIopEl va amoTeAECEL ALEGO OTOYO;
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Motot mAavteg aamoteAoUv mdavoug
TPOOPLOUOUG yLa Snutoupyia Twv
MPWTWV AVIPWITIVWVY OTTOLKLWV;

TuodéAn urnopei va elompdseL n
avOpwrndtnta ano tnv e§epelivnon
TOU SLacTHATOC;

ALaOTNULKOG TOUPLOUOG, TTOLO ELVAL TO
UEAAOV TOU Kail moU Umopei va
odénynosy;

Yniapyouv oxédLa yia amoikiouo tne
oeAivng;
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