H petamtoyiexi) pov gpyocia £ o¢ 0épa :

AIAAKTIKH THX ITIAHPO®OPIKHX
ME EPAPMOI'EX EKITAIAEYTIKHX POMITIOTIKHX
BAXIXMENHX XTHN EITIOIKOAOMIXTIKH OEQPIA

Ipoxkertar yro pio TEWPORATIKY] S100GKUAIN VIO TNV VAOTTOINGY TG 0Tolag £YIvE

pia avédroyn Tpocmddeio SNUIOVPYIoS KATAAANAOL EKTOLOEVTIKOD DAIKOV.
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Ewsayoyn

Q¢ évavopa yo v gpyacio avtiyv, LINPEE N TPOCOTIKN TOPATHPNCN Yo TO
npofAnpata mov mapovcswalovial, Kotd TN OacKoAo TOv paONUaTOg TOV
npoypoppaticpod omv I 1d&n tov TNvpvaciov, kot Wwitepa ot duokoAieg moOv
oLVOVTAVE 01 HOONTEC KOTA TV EKTOLOEVTIKT SLOOIKAGIO TG OTOKTNGT TOV YVHOGEDV

Kol TV 0e€10TNTOV OGOV 0POPE GTOV TPOYPOLLATIGHO.

AVGKOMES GT1| O100.0KUALY TOV TPOYPUUUATIGHOV

Yt0x0¢ tov pobfuotog g IIAnpoopikng Yoo TNV €l00Y®YH  GTOV
TPOYPOUUOTICUO, OTOC TEPLYpAPETAL 6TO AvodvTiké [Ipdypoppo Xrovddv givor

N amoOKTNON YVOGE®MY Kol OeEI0THTOV OGOV APOPE GTNV KOTOVONGN €VOG

npoPAnpatog, To oxedlaopd  aAyopibumv, TV ekuddnon  TOV  TEXVIKOV

TPOYPOUUATIGHOD, TNV VAOTOINGT KOl TOV EAEYYO TOL TPOYPALLLUATOG.

T6c0 and mpocwmiky eumepio aAd Kot amd PPAloypaeikn Epevvo TPOKLITEL OTL
TOL EIGAYOYIKE LOOMUOTO TPOYPOUUOTIGHOD Eival TOAAEG POPES AMOYONTEVTIK(, TOGO

Yo TOVG panTég 660 Kot Yo Tov idto Tov kabnynty.

O Tapayovtes 6TOVS 0T0I0VG £YEl OOMOTMOEL 6TL 0PEIAOVTAL 01 OVOKOMES

TOV podNTAOV KoTd TNV EKPaON 01 TOV TPOYPUNNATIGHOV Eivar

1.H moapadociakn tpocéyyion e 01000KaAMg TOV apy®dV TOV TPOYPOUUATIGHLOV:

o1 pofntég dddokovtal pa yAdoodo yevikov okomov (Pascal, Basic, C kAn) og

éva ETayYEALOTIKO TEPIPAALOV TPOYPOAUUATIGHOV, TO OTOT0 IVl TPOGOVOUTOAIGUEVO
otV emiAvomn podnuatikdv tpoPfAnudatov, mov meptapfPdavel v eneéepyacio pog
oelpdc aplBumv Kot GVUBOA®V, YEYOVOS IOV améYEL OO TIG TPOYUOTIKEG OLOAKTIKES

avdykeg Tov potntadv (Evvoyarog k.o. 2000).
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2.0t ovomapacTAGES OV OMALTEITOL VO OIKOOOUNGOLV Ol Hobntég Koatd tnv
duapkela emidvong evog mpofAnpotog tpoypappatiopod. (Koung, 2005a).
210 TPOYPUUUATIOTIKA TEPIPAALOVTA GTOL OTTOl0L OEV TOPEXETOL ) SVVATOTNTO
TPOYPOUUATIGHOD UE OTTIKO TPOTO Ol LoBNTEG KATOVOOUV dUGKOAD TOV TPOTTO LE TOV
omoio exteAeital éva mPOypoppe Kot T Swdwkacio pe TV omoio. cuVTEAEiTal M

€10000G Kot 1 ££000G TMV SEGOUEVAV.

3.Ta mpoPAqpato mov kododvior vo emAvcovv ot padntég etvar Eéva pe ta

TpoPAnpaTa oL £xovV PLdCEL TNV KoBNUEPVOTNTA TOVC.

Q¢ cVvéTELn TOV TUPATAVE,
ot pantég divouvv meptosotepn Poapdnta oty ekpddnon g idlag g YA®ooag,

mopd ot pebodoroyia yia tnv eniAvor mpofAnudtov (Aayotdéing, 1986).

"Eva 1d1aitepo ke@dAoto 6T0 cHVOLO TV TPORANUATOV TOL TPOKVITOVV KATH TN
OUCKAAID TOV TPOYPUUUOTIGHOD £XEL VO KAVEL e TIC dSVOKOAEG 0TV S10a0KOAN

TOV 00OV EMAOYNG KOL ETAVAANYI)G.

AVTIHETOTION TOV OVCKOAL®OV 6T1] O100.6KUALN TOV

TPOYPOUULUTICHOD

Mo mv avtipet®mon tov OLGKOMMOV 6T JOUCKOAMO TOL TPOYPOUUOTIGHOD
Exovv Katd Kapovg mpotabel pio oePd amd EVOALAKTIKOVG TPOTOVS O100GKAAOGS.
Mo dtopopeTikn TPooEyyion £ival avTH TOL OELOTOLEL TNV EKTOLOEVTIKI] POUTOTIKNY
0€ GLVOVOGHO LE TOV OTTTIKO TPOYPUUPRATIGNS. ZE VTN TNV KATNYOPio OviKEL KOl TO

exmondevTiko mokéto pounotikng Lego Mindstorms RCX for Schools.
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H ypnon g ekmoideutikng poumoTikng pmopel va PeAtidosl T1g de&10TNTEG
ocvvepyosiog, TV avtonenoidnon, tm ONUoVPYIKOTNTO, TO KIVNTPA TOV TOOUOV Kol

T1¢ 0e&10tNTEC YEPIopoD Tov voAoyiot| (Palumbo & Palumbo, 1993; Wagner, 1998).

[Ipodxettan yo ot eVOAAAKTIKN TPOGEYYION O10AGKOANG TOV TPOYPUUUOTIGLOV, 1)
omoio oTNPileTO GTN YPTOT PUOIKAV PYOUVIKAV HOVTEL®V, LLE TO OTTO10 O LoONTEG
TPOGAVATOAMIOVTOL MG TPMOTO PUE GTNV KATOUOKELT] EVOG POUTOTIKOD LNYOVIGHOD
Kol HETd amd KOTAAANAO OYEOOGUO KOl OPKETOVG TEPAUATICUOVS 031 YOVVTIOL GTNV

EMIAVON TPAYRATIKAOV TPOPLANRATOV.

SOUTEPAGUATIKG OTMG OOMOTOVETAL aAmd TNV UEAETN Tepintwong Tov Koaykdvn
K., Aaydhéin B., Zatpatléun M. kot Evayyeiion I'. (2005), pe ta guotkd punyovikd
povtéda O6mmg avtd g Lego:

o) mervyoivetar vyniog Pabudg aAinAemiopoacong HeTOED VTOAOYIOTH Kol

TPOLYLOTIKOD OVTIKEUEVOU,

B) vhipyet dueon avatpo@odoTnon,

Y) VILAPYEL TEPALOTIGUOS KO EVEPYOS CLUUUETOYT atd TOVG LaONTEC,

d) OVOTTOCOETOL 1] KPLTIKN OKEYM,

€) KaAAEpYEiTAL 1 OMOVPYIKT GKEWYT 1 OLOPATIKOTITA KO 1] TPMTOTVLTIC,

OT) VIAPYEL AUECT EUMEPIA KOl O LaBNTAG ATOALAGGETAL OO TV EKUAONoN Kot

OTTOLVLOVELGT] GUVTAKTIKAOV KOVOVOV LG YADGGOS TPOYPOUUUATIGHLOD

kot £) vAomotleiton €va €id00g eEaTopikevIEVNS HAONONG aPOV 0 EKTOOEVTIKOG

dwbétel meprosoTEPO YPOVo Yoo kéBe pobnt) kol o kKéBe pabnmg epydleton

HE TO 01KO TOoV puOud pdbnong.

H dwaokaiio Tov mpoypoppotiopod 6ta mAAiclo TG TPOGEYYIoNG ALTNG Eival
10104TEPO.  OMOTEAECUOTIKY] KOOMG EMIKEVIPMOVETOL OTNV  OVATTLEN  IKOVOTHTOV
emihvong mpoPAnudatov kot oyedioaong alyopiBumv kot Oxt oty ekpuadnomn g
YAOooOG Tpoypappaticpol (Evvoyaiog k.a. 2000, Lawhead et al 2002).
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Ieprypa@n) EKTALOEVTIKOD VAIKOV

>10 mAoiclo NG epyaciog avTNG Yo T SOACKAAID TOV TPOYPUUUATIGUOD LE TN
YPNOT EKTOUOEVTIKNG POUTOTIKNG EMAEYONKE TO TakéTo Lego Mindstorms RCX for
Schools.

Q¢ mpoypappatiotikd mepiBdilov ypnoomomnke to Aoyispkd Robolab wov

oLVOOEVEL TO TOKETO OVTO.

To moaxéro Lego Mindstorms amotelel éva evEAIKTO HEGO ONUIOVPYIKNG AN oNg
OV TOPEYEL EVKOIPIES Y10 OXEOIOGLO KOl KATAGKEVES GE LKPO YPOVIKO SLUCTNIOL Kot
pe pkp6 mpovmoroyiopd. [epthappavel Eva chivoro amd dopukd otoryeio (TovPAdKia,
ypovalia, tpoyxole, K.o.), acOnTpeg, Kivntnpeg Kot Ao eEaptnUaTo e TO OTOin
pmopel  kovelg va  Kataokevdoet @uowd  poviéda. Toa  goaptipato  avtd
npocappoloviar mave oe €va tovPrdakt g LEGO peyoddtepov d100T00EWDY, GTO

omoio eivan evoopatmpévog o enegepyaotg RCX.

Ta mieovektipato amwo T ypnon Tov Tokétov Lego Mindstorms for Schools
givan :

o Adyo tov dvvotomntov tov RCX va ehéyyel xwmtmipeg N @OTO Kol Vol
OLYKEVTPOVEL OgdopEva pe T Ponbeta acOntpov, Tadid Ko EVAAIKEG HTopovV
€0OKOAO VO ONUOVPYNGOLY KATOGKEVES TOV KIVOUVTOL, GKEPTOVTAL, KOl OLVTIOPOVYV
(Portsmore 1999).

e moAlol padntég Exovv e€okelmBel pe T TtovPArakia g Lego amd pukpég niucieg
(Ringwood et al., 2005) kot amotelobv pia yapmAov k6ctovg Avor (Hirst et al.,
2002).

e 01 pantég avipetonilovv Ta Lego mepiocdtepo g moyvidl, mapd wg epyoreia
naonong kabmg n mAstoyneio Tovg €xel «maifey pe ovtd. H mroyn - mouyvidl,
amotelel €va onUAVTIKO Tapdyovio OeTikod KVNTPOL Kot TOPOTPLVONG CTNV
exmaidevon (Koung, 2005b).

® L€ To ToKETO poumoTiKNG TG Lego evioyvovtar ot facikol 6TOYOL TNG S100CKAATNG

Tov poypappaticpov (Lawhead et al., 2003).
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To Aoywoukd Robolab mapéyet éva amkd ypoaewd mepBdAiov yoo TOV
TPOYPOUUOTICUO ~'GUUTEPIPOPOV ™ TOV POUTOTIK®OV Kotaokev®mv g Lego mov
EMTPEMEL OTO  YPNOTN VO  TPOYPOUUATIGEL  YPNOUOTOUDVTIOG EKOVIOWL  TOL

avamoPleToHV OAOVG TOVG TUTTOVG OEOOUEVAOV KOt TIG PAGIKEG EVTOAES KOl QOULEC.

Ta mheovektipata amod TN ypnon Tov Aoyiopukov Robolab giva :

e 1 OJWOCKOAIL TOV TPOYPOUUOTIGHOD Ogv  akoAovOel TO TLMIKO HOVTEAO
dwaokoriog aAAd po katookevootiky mpocéyyion (Toofolag & Avimviov,
2005).

e 710 TIEPIPAALOV aVTO gival GYESGUEVO V1oL OO, OTonTel LOVO PACIKES YVAGELS
ypnong H/Y kot dev mpobmoBétel yvadoeig apymv mpoypappatiopod (Koaokding
K.a., 2001).

OcopnTiko IThaicro

H gpyacia avt yia v enitevén tov emBuuntdv S0aKTIK®OV 6TdY®V otnpileTot
oV Bewpio ToL enowodocod (constructivism) g yvoong tov Piaget (1974) ko
0KOAOVOEL TNV EMOIKOOOMOTIKY KATOOKELOOTIKY (constructionist) mpooéyyion g

nabnong cdppova pe Tig apyéc mov dutvrmdnkay and tov Papert (1991).

H fewpio tov emotkodopiopov, vmootpilelt 611 n pdbnon dev cuvictotor ot
OLGOMPELCT TANPOPOPLOV 1 GTNV AVOKAALYTN G EEMTEPIKNG TPAYLATIKOTNTOG
OAAG oV OPYAVEOON TOV ECMOTEPIKAOV OVTIMYE®Y KOl EUTEPLOV TOV aTOHov. Ot
poOntég owkodopovv kovovpyleg €vvoleg Kot 10éeg pe Pdon Tig TpodmhpyovcES
YVOGES TOLG KOU HEC® TNG EVEPYNTIKNG OLUUETOYNG KOU EUTAOKNG TOVG GOE

dpaotnprotnTeg awbevtikov tomov (Piaget, 1974).
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Yoppova pe tovg Koun B. ko Mikpomovio T. A. (2001) éva pabnoiaxod
nmepParlov pe Baon Tig apyEg ToL ETOKOIOUIGHOD Oa Tpéme

o) vo TopEXEL ALOEVTIKEG OpACTNPLOTNTES EVIAYUEVES OTIS OldIKAGIEG EMIAVLONG
TPOPANUATOV AT TOV TPAYLATIKO KOGLLO,

B) va evBapplhvel v EkEPaoT KoL TNV TPOCHOTIKY EUTAOKN OTN HOONGLOKY|
ddkooiol,

v) vo evBappOVEL TNV KOWVOVIKT GAANAETIOpOGT.

[Switepa, 0 “KOTOOKEVOOTIKOS” EMOKOOOMIGNOG e KUPLO EUTVELGTH TOV
Papert, vrootpiler 611 01 dvBpwmol owodopodv koAdTEPO TN YVAOON TOLS OTAV
EUTAEKOVTAL €VEPYE OTN OYEOlOON KOl KOTOOKELY] (YEPOVOKTIKN KOl WYNELOKY)
TPOYUOTIKOV OVTIKEWEVOV E VO Y10t TOVG 10100 1} TOVG AALOVG YOP® TOVS, OTWS
Kdotpa amd dupo, Kataokevég Lego, Tpoypappato vroAoylotdv, i pio Oempio yio to

ovunav (Papert, 1991).

[MopdAAnia, otv egpyacia avtr diveton peydAn Papvnta ot dmoyn mov &xet
dwtvnwBel and tov Dewey (1997) v 10 véo oyolelo, cOp@mvo pe TNV omoid 1
ekmaidoevon mpénel va oTnpiletor 0TI PLOIKEG TAPOPUNCELS TOV TOOLDV Y10 EPEVVAL,

KOTOOKELT], EMKOIVOVIN KO EKQOPOOT).

H Avaktiky MegBoooroyia

H peBodoroyia mov evdeikvutor va akolovdnbel 610 mAaiclo TG EKTAOEVTIKNG
POUTOTIKNG KaTA TN oYediaomn dpactnplot)tev tavtiletal pe ™ péhodo ddackariog
pe otdyo Vv emilvoon evog Tpofinpartog (problem-based learning) agov mpoxeiTat
Yo SpacTNPLOTNTEG OTIG OTOTEG EUMAEKETAL 1) ONUIOVPYIO Kot O KATOAANAOG YEPIGHOG
P0G UNYOVIKNG KATOUGKELNG Y10 TNV EKTANPOGCT| LOG ATOGTOANG.

O1 3paoTNPOTNTEG AVTEG UITOPOVV VO TAPOLV TN HOPPT] CVVOETIKOV EPYOCLAOV
(project-based learning) mov 6¢tovv otovg pabntég mpoPAnuota To omoio eivor

avBevtikd, moAvdldotate Kol emdEyovtal meplocdtepeg omd pio Avoelg (Brown,

Collins & Duguid, 1989).
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O pOLOC TOV EKTAOELTIKOD YO TNV OMOTEAECUATIKY €vTadn kot aglomoinon g
POUTOTIKNG TEXVOAOYIOG OTNV EKTOMOEVTIKT Oladikacio eival kabopiotikds. o va
vdpEovv koboplotikd padnolokd amoteAéopato o mPEmEl M EKTOUOEVLTIKN
dwdkacio mov Ba akolovOnbel vo otoyedel oe pio paONTO-KEVTPIKY TPOGEYYIoN,
Aoppdvovtag v Gyn To YOPAKTNPIOTIKA TOV HOONTOV. XTNV TPOGEYYIoT OLTH 1
dwaokoAio eivor mavrto Eupeon Kabdg ot ekmaidevtikol  emeppaivoov  poOvVo
ovpPovievtikd divovtag T dVVATOTNTO GTOVG HLOONTEC Vo SOKILAGOVY TNV 0pBoOTN T

TV AVGEMV TOVC.

H dpbion tov pabntodv katd v ekndvnon piag epyociog e TpoypoppatilOIEVES
POUTOTIKEG KATOOKEVEG TPOTEIVETAL VO opyavebel cOLPOVO LE TIG VTOJEIEES TV
[Moamavikoddov K., ®pdykov Zt., Ahunon A. (Avortoccovtog éva mAoiclo oyediaong
kol epappoyns dpactmpromrewv TERECoP, 2007) ce o cepd and Eexwptotd aiid

aAAnAocuvoedeva oTad. :

Y1dowo Epmioxig (engagement). 10 6TA010 0VTO SATLIOVETAL TO TPOPAN L
Kol o1 pofntég péca amd pio culNTnom EUTAEKOVTOL GTOV TPOGOIOPIGHO TOV.

Y1010 Ileypopatiopov (exploration): ov pabntég mepoapoartiCovror pe 1o
dwbéoio  VAKO, Yoo TOPAdEYHO  TPOYPAUUOTICOUEVES  LOVADES, KIVITNPEG,
a1oONTPEG Kot TO OYETIKO AOYIGHIKO, HEGOH OO OTAG TPOPANLOTA TOV KOAOVVTOL VO
OVTILETOTIGOLVV.

Y1010 Awgpeovnong (investigation): Ot poOntéc xoiodvtar vo mpoteivovv
MOoELG 08 EpOTNUATA TO OO0 EVOEXETAL VO £XOVV TEPIGGATEPES OO [0l ATAVTHGELS.

Y1dowo XovOeong kor Anpovpyiag (creation): Ov poOntég xoiovvtar vo
ouvvBéocovv To  empépovg otoryeldn kol VAIKG  (mpoypdupoto) to  omoio
TOPOVCIAGTIKAV GTNV TAEN O Pio TEAMKT LOPPY] TOL OTAVTA GTO aPyIKO TPOPANLLOL.

Xtaow Agwordynong: Oleg ot telikéc mpothoels TV opuddmv mapovstdlovton
omv Ta&N Kot a&loAoyobvtal pe PAon To epOTAHUATO/KPITAPLE. TOL £xouv BEcel ot

nabntég o mponyovpeva 6Tédlo (OTAO0 EUTAOKNG, SIEPEVVIONC).
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Y1001 ko Epotipota

Ta gpevvnTIKG gpOTYROATE TG EPYUSIAS QVTNG ElvOr :

1. Katd 1060 1N 0Elomoinct) TN EKTULOEVTIKIG POUTOTIKIS G GLUVOVUGNO NE
™ ONuovpyic KOTAAANAOV EKTOLIEVTIKOD VAIKOV (CNUELOGES YO TO
YVOOTIKO OVTIKEIPNEVO TNG POUTOTIKNG, KOl QUALG OPUGTIPLOTITOV,
EPYOUOCLAV KOl OOKNGEMV) UTOPOVY VO, SNUIOVPYNGOVY TO KOTAAANAO
nepifpdilov @ote 0) va TpaPfniovv T TPOGOYN] KOl TO EVOLHPEPOV TMV
RaONTOV Kot f) vo TETOYOVV TV EVEPYNTIKI] GOUUETOYN KOL T1] GUVEPYOTIO
TOVG.

2. KOTO 7660 1] OWBUCKUAIN TOV TPOYPOUMOATICHOV HE TN YPNON TNS
EKTOLOEVTIKIG POUTOTIKI|G Uopel a) vo evOappivel Toug podntés dote va
Katopfdroov onuovpykny mpoomabBeiwo kor B) ve Pondioer oty
EVOOUATOGT] TOV SOPUMV EAEYYOV KO EXTOVAAYNG GTO TPOYPOUNUTOE TOV

RaONTAOV pe emToyio.

H Exmowdevtii Apaoctnyprotnro

H mopovoa eumeipikn pelétn mepintwong £xel g oTdY0 TN O1EPELVNOT TNG CLUPOANS
NG EKTOOEVTIKNAG POUTOTIKNG KOl TOV OTTIKOV TPOYPOUUATIGHOD GTNV OVTLUETOTION
TOV OUOKOM®MV o€ OoUEG E€MAOYNG Kol EMAVAANYNG oL  eueoavilovtol oTovg
apydprovg podntéc katd m Swackoiic tov mpoypoupoatiopod omv I 1adén Tov

INopvaciov.

H exnmodevtik)  dpaoctnptot)to. MOV  TOPOLCLALETAL  OTNV  €pYyOaciot 0T
npaypatonromdnke oto 30 I'vuvacio PAopvag, to Mdptio tov 2009. Xe avtiv
ovppetetyav 12 pantég mg I tdEng (5 ayopua ko 7 kopitola). H emioyn tov
pontov £yve pe toxoio Tpdmo, e HOVN TPOVTODEST TN GYETIKY EVYEPELL TOVG GTN

yprion H/Y.
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Ot padntég yopiomkav og 4 oudodeg Twv 3 atdpwv pe Pdorn tn Sikn Tovg emBopio.
[Mpaypatomomnkav 5 dimpec cvvavtioelg oe ddotnuo 0V0 EROOUAd®V KATA TIg
omoieg ot pobntég axolovBovoav TIG oonyieg S5 €101Kd OOHOPPOUEVOV POAA®V
dpPaCTNPLOTATOV.

Mo 11 avayKes Tov €YYXEPNUOTOS OLTOD ¥PNOLUOTOMONKE TO EKTOUOEVTIKO TOKETO

pouToTIK®V katookevdv Lego Mindstorms RCX for schools.

A. Meg0Oodoroyia s agrordynong

H a&iohdynon g Tpocmdbelog authg YIVE e TOVG TOPAKATO TPOTOVG :

A) pe mapakolovBnon g epyaciog TV HadnTov :
) L€ GLGTNHOTIKY TOPAKOAOVONGN Ao TOV VITEVHVVO EKTALOEVTIKO
KOl KOTAYPOPT] TPOCSOTIKADOV GT|UELDGEMV,
B) pe Pvteookdnnon TV LoONTOV KOTé TNV EVACKOANGT TOVG LE TO
avtikeipevo. Ot cuvavinoelg PrvteookomOnKav MGTE Vo UTOPEL EK TOV VOTEP®V

va yivel avaAvoT ToL TPOTOL CKEYNS Kol EPYACIOS TOV LaONT®V.

B) pe a&oddynon tov mapoaydpevov vAkol omd Tig 4 opadeg TV HadnTov :
o) TNG KATOypaeng TG mopeiag emilvong tov TpofAnudtmv
B) Tov cvurAnpouévev @OA®V epyaciog Yo To oTiTL amd TOVg
poOntég petd amd kdbe cuvavinon

Y) TOV TPOYPAUUATOV oL dnpovpyncav oto Robolab.

I') pe perém tov gpomuotoroyiov agloddynong ota omoia {nmbnke amd ToLG

LoONTEG VO AAVINGOLV GTO TEAOG TOL EYXELPNULATOG.
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B. O p6Xog TOV EKTALOEVTIKOD

Kaf 6An t odpkewo g eyyepfuatog katofAndnke peydin mpoondbeio dote va
TOPEXOVTOAL TO OTOPOATNTO KIVITPOL KOl VO DITAPYEL M KATAAANAN avaTpo@OdOTNO).
[MapakoAiovBovoape e TPOGOYN TOV KATOIYIGHO 0EDV, TIG GLLNTNGELS, TIG EVEPYELEG
Kol TIG avtdpdoelg tov podntov. Kpatovoape onpeldocelg kot enepfaivape povo yo
va 0écovpe mpoPAnuaticpovs, kot étav ot padntég yperalovrav PBondeia. O porog
pog Mrav meEPLGGOTEPO GLUPOVLAELTIKOS mapd KaBodnyntwos. Emiong toviCaue
OULVEYELDL OTOVG MOONTEG TN ONUOVIIKOTNTO TNG OMOSIKNG OOVLAEWIC KOl TNG

oLVEPYOGTOG, EVIGYDOVTOG TNV EVYEVT AUIAAL LETOED TV HoONTOV.

I'. Xyediaon cerpdc podnpatmv

H cepd tov pobnuatov yopiotnke oTic Topokdt® eVOTNTEG:
la. Ewcaymyn ot Poumotikn
1B. I'vopuia pe to TTaxéto Lego Mindstorms
ly. Kataokevn tov oynpotog — pourot tankbot
2. E&oweimon pe to Robolab
3. Emaopn kot mpoktiky eEdoknon pe TG duvatdtnTeg TOL Aoyiopikov Robolab.
4a. 2OvOeTN SpOGTNPLOTNTO ATOPLYNG EUTOSTIOV LE Xp1ioN aeOnTHpOV a1|g
4B. ZovOetn dpactnploTnto eAEYXOL KIVIIoNG OYNUOTOG HE xpNon aiotntipov
opriG.
5. ZovBetn dpacTnplOTNTO Yo TNV TOPOKOAOVONOT LOG YPOUUNG HE YXpnom
aenpov EOTOC
[Ma k@0 d10aKTIKY EVOTNTO dNUIOLPYNONKE TO AVTIGTOLYO SOAKTIKO VAIKO:
o Yyédio Mabnuatog
o Apyeio ITapovoidoewv PowerPoint
e  ®VALO ApacTnproTiTev
e  OvAAO Epyoacuov

Ot aoknoelg mov mepiEyovror oto. DVAAA ApacsTnPOTHTOV TNG TPOTEVOUEVNG CELPAS
OO UATOV ovOQEPOVTOL GTNV AVATTUEN TPOYPAUUATOV Y10l TOV EAEYYO TNG KIvong

Tov tankbot, vOg EpTLGTPLOPOPOVL OYNLOTOC.
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Iopovaoioon

A. H mopeia ¢ 01006KaAMOS

H Poaocwopévn oe oyxédo epyaciog mpoomdbeio avty|, mepeAdpfove tpelg Pooikég
EMUEPOVS EKTALOEVTIKESG OPACTNPLOTNTES (PACELS) :

™ edon g eotkeimwong

N PACT TNG TPAKTIKNG EPUPLOYTG KO

m AN TG TPOKANGNG

o. H ¢aon g e€okeimong

H mpdt ¢@don viomombnke oe 00 ocuvavinioelg kot elye ¢ oviikeipevo v

eokeimon pe to makéto Lego Mindstorms kot 1o Aoyiopiké Robolab.

TOPUTNPIOELS KATA TN @aon TG €okeimong

o MOMC evnuepoOnkay ot pobNnTéG Yo TO OVTIKEINEVO T®V OpOCTNPLOTHTOV,
apéong eE€ppacay TV embupio va HaBovy oG HWITopovV Vo TPOYPOLUUATIGOVV
L0 POUTTOTIKY KATAOKELY] Kot £€1EAV HeydAo evOOLGLOGHO KOt AVOTOHOVNGlaL

e H Jdwdwkacia mpoypoppaticpod oto Robolab  @dvnke otovg pabntéc
‘TaveLKOAN’, ‘Toyvidakl’, ‘dev elye Kapio oy€omn LE TOV TPOYPAUUATIOUO, OTMG
70 KOvovpe 6to padnpa g [IAnpopopikng’.

o  Ymip&e [a yEVIKN avakoLOIon TOV HodnTdv amd to apyikd ceiSipo ‘pov épuye
TO Ayyo¢’ Kol pia Plachvn va ToVg EMTPOTEL VO, TEWPAUATIGTOVV LOVOL TOVG.

e Ot poOntég {noav vo Topapeivouy Kol PHETA TO TEPOS TNG CLVAVINGNG OVTNG,
0G0 KPOTOVOE TO OWAEWMUO YO TO €WOUEVO WHAONUO, KOl TPOYMOPNCOV CE

TEPOLATIGLOVG TPOYPOUULATILOVTOS TO AVTOKIVITAKL.
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Iopovaoioon

B. H paon ¢ mpaxtikng epappoyng

H devtepn pdon g mpoktikng epapproyns EAape pépog o pior cuvavinon Kat gixe g
OVTIKEILEVO TNV EMAPN LE TIG OLVATOTNTES TOL AoYioutkoy Robolab kot cuykekpipuéva

LLE T1G EVTOAEG EAEYYOVL LIE TT) YPTOT| LGONTP®V KL TIG TPOYPULUATICTIKEG OOUEC.

TOPOTNPICELS KATA TN QGO TNG EQUPLOYNS
e 'Eyovtag omn dudBeon tovg v mpoTEPN eUmEpia amd TIS dPAcTNPLOTNTES, OTIC

omoieg eiyav MOM ovupetdoyel, ot pobnTég mpoomddnoay vo VAOTOM|GOLY T
TPOYPAUUATE  TOVG HE TOV  PéAtioto  dvvatd Tpoémo  (taydtnta Kot
OMOTEAECUATIKOTNTA EKTEAEGTC) KO TO KATAPEPAY GE IKAVOTOMTIKO Padud aAid
KOl LE OPKETEG OVOKOALEG.

e Awmotodnke 01t ypelalotav meEPIGSOTEPOC YPOVOS Yoo Vo KatoktnOel mio
afiacta n avtiotoyn pdOnon, KTt OU®S TOL deV VIPYE OLVATOTNTA VO CLUPET,
a@o¥ elyape oM e&oviAnoet 6o to mePBDPLO oL Ypdvov Tov Ba puropovice va

pog 000et.

v. H ¢aon g tpoéxinong

Xm teMKN Aaom ™S TPOKANONG 01 LoNTEC KANONKAY VO OVTILETOTIGOVY HOVOL TOLG
pe 06co to dvvatdv eldylotn kobodnynon mALov, O0Vo olhvOeto TpoPAnuaTa
TPOYPOUUATIGHOD KOTd TN StdpKeE TV VO TELELTAiOV dlWPWOV GLVOVINGEWV. ZE
avt ™ edon nmonke amd Tovg LabNTEG Vo TPOGIMGOLY 6TO avToKIVTAKL tankbot
OVYKEKPIUEVES GLUTEPLPOPEG HE OTOXO TNV €miAvon kdBe @opd peaMOTIK®OV
npoPAnudtov, ota omoio Empeme vo avtamefEABouv pe Pdon TG YVOGES TOL

OTOKOUIOOV OO TIG TPONYOVUEVES PAGELS.
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TOPUTNPICELS KATA TN ¢GON TNG TPOKANOS

e H mleloyneioc tov podntdv @dvnke vo KOTEKTNOE TNV GTPOTNYIKY TOL
TPOYPOUUATIGHOD TOV TOVS VITOJETYTNKE.

o Ot poOntéc petd amd opketés OOKIUES KOl TPOYOPMOVTOS KAOE @opd oTIg
avayKoieg oAAaYEG OTO TPOYPOUUN, KOTAPEPOV Vo OTACOLV G610 emBuunTod
OTOTEAECLLOL.

e  Olot o1 paBntég eavnkoyv apKeTd 1 Kot TOAD TKOVOTOINUEVOL [UE TO OTTOTEAEGLOL
tovg. Ymp&e poMoto Kou 1 mepimtomorn  pontov  mov  €0eiav  TOAD
evBovolacpévor yio v emvyic toug kot Eéomacav oe €va avBopunTo
TOVNYVUPIGHO pE CNTOKPOVYES.

e Me 10 TEPAG TNG OPACTNPLOTNTOG OVTNG Ol HOBNTESG e O1KNG Tovg OMAwo £de1&av
1W01iTePa IKOVOTOMIEVOL LE TNV EMIO0GT TOVS LLOG KOt “To. pOUTOT OeVv gival TOG0
dvoKoAn 0G0 @aivoviar’, KATL TOL OPAVNKE Kol omd To cuvolsOfuato mTov

eEéppaocay.
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Kotdktnon Tov sop®v eAE£YY00 Kol ETavainyns

Iopovaoioon

MeTa 06 GVGTNUOTIKY] TOKTOTTOIN G| TOV CNUELOGEMY TOV KPUTHONKAY KOTA TN

OLAPKELL TOV GLVOEVTNGEMV, TPOEKVYE pio 6TadoKA OeTIK Topeia TG emidoong

TOV pednNTOV, Mg TPOG TNV KATAKTNON TOV SOUOV EALYYOV KOl ETAVAIYNG KATL

OV QOIVETOL KUl GTOV TOPOUKATO TIVOKA :

Paon e 1" opddo | 2" opada | 3" opdada | 4" opddo,
npoKinong
4" Tvvavinon
IIpoxinon Movot Tovg, Movot Tovg, Me apxem Movor tovg,
OTOPUYNG Bondeia,
gumodiov pe tnv 11 e Ty 2" pe v 2" pe v 1"
ne 1 awsOnmipa npoondOela npoondOela npoondfela npoondfela

aQng

IIpoxinon OJieg o1 ouddes mpoywpnoay e vKOLI0 0TO TYEIIATUO TOD

OTOPVYNG 0AyopiBuov alld. dveKOLEDTHKAY GTHYV KWAIKOTOINOT.

gnmodiov Eyive Svvopuxn Topeufloon amo tov EKTaLOEVTIKO TAV® TTHV

ne 2 amoOnmypeg OTPOTNYIKN UETOTPOTNS TOV aAYopiBLoD o€ KWKo,

(V0111 Metd omd Agv 10 Agv ta Metd and
Kafodnynon, | Katdeepav, KOTAPEPQV, KaBodnynon,
ue v 3" TOUG TOVG pe v 2"
TPOcTAOELD VTOdEYTNKE VTOOETYTNKE TpooTaoEln

5" Xuvavinon

Ipoxinon Me pikpn Me pikpn Me apxem Movot tovg,

napakorovOnong | mapéuPaon, nopEppaon, Bonbeia,

Ypoppig ue v 2" ue v 3" pe v 3" pe v 1"

pe 1 aweOnmipa npocmadelo npocmadelo npocmadeln npoondfela

OMTOG

Ipoxinon H mheroympio twv pobntav oikeromonnke t arpoatnyixn oo

TapaKoroVONONS | JiddyTiKE OTHY TPONYODUEVY GOVAVTHOY.

YpPappfg Movot tovg, Me pikpn Me Alyn Movot tovg,

ne 2 aweOnTipeg napEnpaon, Bonbeua,

QOTOG ue Ty 2" ue v 3" pe tnv 31 pe tnv 11
mpocmadein mpocmadeln Tpocmadeia Tpocmadein
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Amoteréopato Ko ovinT o

A6 T0 TpdTA KIOANG OO UATO KO LE TN XPNON TEPLOPIGUEVOL aPlOLOD EVIOADV, O1
pontég eiyav v eukopie va  avomtOEOLY  TPOYPAUUOTO 7OV  EAEYYOV TN
CLUTEPLPOPE TOL OWTOKIVITOV KOl VO SOVV TO, OMOTEAEGLLOTO TMV TPOGTOHEIDV TOVC.
AvT0 givon 1Wdwoitepa oNUAVTIKO av oKePTEL Kavelg 0Tt dgv elvar Alyot ot pofntég mov
OTOYONTEVOVTOL OO TIC SOVCKOAIEG TOV GLVOVTOVV TNV aPYY| KOl EYKATOAEITOVY TNV
TPOCTADELN EKLAONGNS TOV TPOYPUULOTIGLOV.

Kotapynv, o@dvmke 01t ot pobntég xotavoodv €OKoAo Ta  €KOVId TOL
TPOYPOUUOTIOTIKOD TEPIPAALOVTOG OV APOPOVV PacikEG GLOKEVES €600V (LOTEP 1)
eotevny ofuavon). O onTikdg TPOYPOUUATIGHOS POIVETOL VO, TOVG OLEVKOAVVEL GE
aVTo, KOOGS Kot 1 avTIeTOlYlot TV EKOVIOIV e TIG GLOKEVEC N TIG Asttovpyieg. Ot
poONnTég TOAD ypnyopa UTOPESOV Vo EAEYEOLV TN UNYOVIKY KATOOKELT ONAadn dev
YPEWLOTNKE VO TAPOVYV TOAAEG TANPOQOPiES Yo TO TeEPIPAALOV epyaciog dGTE vo
onuovpynoovv omAd mpoypdupato. H Poacikn mpoypoppotiotiky doun  mov
KATEKTNoOV apéoms Ntav 1 doun g avapovis. Mali pe v akoiovBio Kot v
YXPNON TOV SOUDV EMAOYNG KO ETOVAANYNG, Ol HoONTEG UTOPEGAV VO VAOTOGOVY

OEVAPLO KOl CUUTEPIPOPES GE PEYOAN TOIKIALAL.
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®VAL0 TEMKNGS 0EL0MOYNO61G : OOUES ELEYYOV KL ETAVAIYNS

AT TS amaVTNGES TOV ROONTOV 6T0 VAL TEMKIG 0EL0AOYNONG Y10 TIS OONES
eELEYYOV KO EMOVAAMYNG ©TO o0moio KAMOnkav va omavrijcovvy pe TV
0LOKAMPOGT TOV PUGTNPLOTITOV JUTLICTOONKE, Kol ETaAn0eOTNKE Y100 aKOUN
pio opd, 6T o1 padNTEG KOTEKT GOV TIG OORES EAEYYOV KO EXAVAAYNG GE TOAD

KOVOTTOMTIKO Padpo.

Emidoon pabntwv

5
34
c
g 3
=
8 2
=
®
g1

0

ApioTa MoAU KaAd MeTtpia

To epotpatordyo avtd T0 cVUTANPWSAV o1 9 armd Tovg 12 padntéc.
Amd avtovg 4 Pabporoyndnkav pe apiota, 4 to Tyov moAD KaAd Kot podvo €vag oev

TOL Y€ KO TOGO KOAJ.

Ynpée éva av&ovopevo evolopépov kot apocimon yio 1o épyo. OAot ot pobntég rav
apyGplol GTOV TPOYPOUUUOTIOUO KO OPYIKO OVILETOTICOV HE OLOTIOTIOL TNV OAN
dwdwkacio. Xto télog TG epyaciag 6Aol Tovg Ntav oe BEom va YPNCHLOTO0VY TO
Robolab ywo va mpoypappaticovv tig kotackevég tove. 'Edei&av va Katavoodv, £6Tm
KOl E00YOYIKd, ToV TPOmO YPNoNS TV POCIKOV TPOYPOUUATICTIKOY OOUMOV.
Aovigbovtag o kaBe dpactnprotTnTa o1 podnTég glyay TV gukapio va OTOKTGOLV

eumepio AVTEVEPYDOVTOGC, KOl VO, ETOPEAN000VV TEAIKA od Ta AABN TOovC.
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®VYAL0 TEMKNGS 0EI0AOYN OGS : EVIVTMOELS KUl CUUTEPAOLATA

Me to EPOAS TOV GUVAVTNOE®MV (TN ONKE 06 TOVG PoONTES VO CLUTANPAOGOVY
éva. @OAAO TEMKNG 0ELOAGYNONG Y10 TIS EVIVTAGELS TOVG U0 TIS dPaoTPLOTNTES
oTiG omoigg Ehafav pépoc.

Amo toug 12 pafntéc 10 p@TNUATOAGYIO 0VTO, TO GUUTANPOGAV 01 9.

2TV €pOTNOT OV Ol dPACTNPLOTNTEG OTIS OTOIEC GULUUETEYOV glyov evOlAPEPOV 1
Tovg Qdvnkav Papetég, ot 6 amd Tovg 9 amavrinoav Otl TIC Pprrov TOAD
EVOLOLPEPOVGEG Kol 01 VITOAOTOL 3 apkeTd evolapEpovces. OLol OU®G CLUPDOVN GOV

ot 0ev NTav kaBoAov Papetés.

2V €pMOTNON AV TIGTEVOLV OTL Ol OPACTNPLOTNTES GTIG OMOIEG GLUUETELY OV VINPEAY
SOKESAOTIKEG 1| Oy, 01 7 omd Tovg 9 amdvincav 0Tt TIc BPNKaV TOAD SLUCKEIUGTIKES

Kot 01 VTOAOUTOL 2 0PKETA SUCKEOUCTIKEG.

evlla@épouca dpaompIoTNTA S100kedaOTIKA dpacTPIOTNTA

@ TTOAU @ oAU

B aPKETA B apKETA
O Aiyo OAiyo

O kaBdhou O kaBoAou

Xy gpdton av Bewpodv 0Tl Katd TN OldpKED TOV SPUCTNPLOTHTOV GTIG OTOIES
CUUUETEYOV VINPYE CLVEPYOGIO OVAUEGO GTO LEAN TNG OLAONS TOVGS, Ol 8 ad Tovg 9
andvinoov 6t vapPEe TOAD KOAO TVEDUO cLveEPYAcTaG Kot EVaG amavince OTL EUEIVE

OPKETA ELYAPLGTNUEVOG,.

mveUPaA oUVEPYOTiag

@ TTOAU

B apKETA
O Aiyo

O kaBdhou
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O)ot o1 pabntég Pprrav TOAD Kot TAPa TOAD EVOLAPEPOLGO TNV EPYACIO TOVG E TO
Lego. Zyedov Ohor oNiwoav mwg énabav vo mpoypoppotiCovv. To cvvoro ToVv
HaONTOV aTOVTOVTOS OTO EPMOTNUATOAOYIO YO TIG EVIVATAOGCELS TOVG OO TNV OAN
eumepio Eypaye OTL “NTav TOAD €VOLLPEPOLGO KOl OLCKEDOCTIKY EUMELPIN, KoL
Bapetn dev Ba v éheya KaBOAov yiati ica-ico HTov TOAD @paio aVTE ToL Kavape
Kol avtd mov pdbape.’. A&ilel vo onpelwbei 1o yeyovog Ot apketol pantéc £dei&av
yontevpévor amd TNV TPOKANGCT OTNV ONOIEG GULUUETEYOV a@OL ‘NTOV OPKETA
dVGKOAO VO TPOYPUUUOTIGES TO POUTOT OAAL OV TO KATAPEPVEG NGOLV TEPNPOVOG

Ylo. TO amoTéAECHD’

> SdpKeEDL TOL EYYXEPNUOTOS avTOD Ol HodnTég cvvepydotnkov HETOED TOLG
avtoAddocovtag gumelpieg Kot deE10tnTEG Ko doKipnalovtag vEoug Tpodmovs pHabnong
EVOLVOUMVOVTOG TNV OVTOTEMOIONG Kot oavtoektiumon tovg. H petagd tovg
ovvepyosio oavémtuée to aicOnuo TG CLAAOYIKNG OKEWYNG KOl TO TVEVLUA
opadtkdétNTag. Tavtdypova améktnoay KOALTEPT AmOYT Yo TIG HOONCLOKES TOVLG

JUVOTOTNTEG KOl 1] EUTIGTOGVVT] GTOV EAVTO TOVG UEYOAMOCE.

XopaKTnpIoTIKEG ATOVTHGELS TTOL £dMGOV NTAV : “TO HaBnua fTav evilagépov Kupimg
yoti SOVAEYOLE GE OLAOES KO YLoTl AVOKOADTTALE VEQ TPAypaTa’, ‘N cuvePYacia Le
TO, TOOLAL TG OUASNG LOL NTAY KATOTANKTIKN. AV T0 £Kova LOVOG Lov TIoTEV® o€ Ha
T0 KATAPEPVA TOGO KOAL , ‘TO OTL doVAEYO ®G HEAOC TNG OUAdOS MHOS NTOV M
KaAVTePN eumelpio Ko dev Ba Bela va SovAéym poévn pov’, ‘e Ba mpotyovoo va
gpyalopovva povn Lo yuorti NTov pio yopd o Tpdypata’, ‘m cvuvepyacio mov iy pe
T, TOSLA TOV Aoy, o £vag Bonbovoe tov dAAOV Kot AEYOE TIG 10£EG OGS YMPIS VO
LOADVOLLE’, ‘LOV GPEGE MOV GLVEPYOCTNKOAUE TPAYUA TOV OEV TO KAvovpe Kopio
(QOpA 6T0 oYOAEl0 pag’, ‘“NPOa o KOVTd [Le TOLG GLUUAONTES POV .

H emrvuyio tov 00V eyyepnpotog propel vo emmbet 6t cuvoyileton amd ) dNAwon

naBnT 0 omoiog avap®OVNoE ‘MOTEV® MG EEMEPACA TOV EAVTO OV .
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E. Zvpnepaopata

To maxéto Lego Mindstorms, mépa amd v Tpo@ovi) EUTAOKT TOV TOOIDV OTIG VEES
teyvoloyieg, omoteAel éva efapetikd mAaiclo ywo T OeEoymyn CULVEPYOTIKNG
naOnong aeov N OAOKANP®ON TOV SPUSTNPLOTHTOV KAAIGTA avaykaio T cLVEVVONON
Kol TNV aAAnAootnpign tov podntov. Emumiéov, tpombel m dnpovpywodtta Kot tnyv
EVPNUATIKY] TOVG GOVTOGiC, TOGO OTNV KOTOCKEL] TOVL TPOYPAUUATOS OTOL
avanTHGGOVTOL KUPIMG 01 VONTIKESG 0eE10TNTEG, OGO KOl GTNV KATAGKELT] TOV LOVIELOL
OOV AVOTTOCCOVTAL Ol YEPLOTIKES 0eE10TNTEG TOVG. [Tapdiinia, avonTuGGOVTOL Kot
To. KivnTpa Yo pabnon, yeyovog mov dopdvnke amd To OTL To Toudld EPEVAYV HEGH

aVTOBOVAMG Kol oToL SLoAEippLaTO.

Ta modid avtihapfdvovtol EVoleg TPOYPOUUATIOHOD OTTMG Eival 1 d1000KAAID TV
SOUMV TOV TPOYPOUUOTICHOD YWPiG va. €GOV Kapio OLGLOGTIKY] YVOON €K TOV
TPoTEP®V. AAM®OTE TO {NTOLLEVO OEV lval 1] O100CKAAMO EVVOLDV TPOYPOUUUOTIGHOD
aAld M Ponbei mov mpémer va 600el 6TOLVG PAONTEG OOGTE VO OWKOOOUNGOLV T

OTTOPOATITO VONTIKA TAAIGLOL Y10 VO GKTGOVV TPOYPOUUUOATIGTIKEG OPUGTNPLOTITEC.
Ov popmotikécs kataokevég LEGO Mindstorms, pe tnv mpoimdBeon g

KOTAAMANG TO00YOYIKNG TAULGIOONS, HTOPOVV VO, GVUBAALOVY 0VGLUGTIKG 0TN

010 06KOALN TOV TPOYPUNUATIGHOV.
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