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Mepiinyn

H sicoyoyh tov vroloyotdv ota eAAnvikd oxoleio devtepofdbuiag exmaidgvong dnuovpynce v
AVAYKN Y0l EKTOOEVLTIKO AOYIGHIKO KaOdG Kot e cuveyr {NTnom Yo popLoYEG TTOV £X0VV WG GTOYO Va.
yivouv péPog TOL GYOAMKOD TPOYPAUUOTOG OTOLOMV. Xe ovtd TO TAOiGlo, M Topovoo epyacio
mapovctdlel Bépata oyediaong Kot avartuéng Tov ekmadevtikov Aoywopkov AIA, to omoio eivon
Boaocwopévo ot ¥pNon TOANUTAMV OVOTUPUCTACE®Y KOl OUEGOV YEPIGUOV OVTIKEILEVOV, TO, OTOolo
VAOTTOOVVTOL PECH OLOPOPETIKOV Ynoeidwv Aoywopwov. H epyacic avt) vmoypoappiler t xphon
TPLESIACTATOV AVATAPUCTACEDV TAV® oTS onoies Paciletal n vAoroinon kot twv 7 HKpOKOGU®Y TOL
tomkoy Aoyiopikol g FAIAX.

Ag€arg Khedrd: ToAamALG avamapocTIGELS, AUEGOS YEPLOUOG, EKTOLOEVTIKEG WNPIOES, TPLOOLACTUTEG

YNeideg, KPOKOGHOC.

Abstract

The introduction of computers in the Greek secondary education fuelled the need for educational
software, which, in turn, generated a constant demand for applications aiming to become part of the
school curriculum. In this context, this paper presents design and development consideration issues of
the educational software “Gaia”, which is based on the use of multiple representations and direct
manipulation, implemented through different software components. It highlights the key aspect of
“Gaia”, namely the use of three-dimensional representations.

Keywords: multiple representations, direct manipulation, educational components, three-dimensional
components, microworld.

Ewayoyn

H T'AIA (hoyiopkd oe TOmKN Kol SOIKTVOKY] LOPPT, EPOSIICUEVO LE HLIKPOKOGHOVS KOt
dpactnpromreg oe popen “©oAlwv Epyaciog”) owodounfnke yio va eEumnpetinost tovg
ovykekpévoug okomovg tv Ilpoypappdreov EIPHNEX/EINEAEK (omv 1n ¢don) ko
[THNEAOITH/EITEAEK (ot 21 ¢don)’ kot kalomet éva pépog tov Ilpoypappatog Xmovddv
(v 116 tpeg téelg Tov Ivpvaciov kot Avkeiov), pe morlamiés dvvatodtteg Eviagng Kot
aflomoinong oty eKmadevTIKY SLodtkocio.

H T'AIA Bociletor 6 évo minpoeopikd mepifdrrov padnong (Loveg avomapacTicemv Kot
{oveg epyoieinv) KaBmG Kot GLVOSEVTIKO Tadoy@ykd vAkd (Keipeva, ucoveg, video, mnyég,
xpovoAdylo, Pdoelg dedoUévmV, TPOGOUOLDOEL;, EMAEYUEVEG O1evBUVoElS GTO S10diKTLO),
CUVOQEG HE TO YVOOTIKG OVTIKEILEVO TOL UTOopel vo eEUMNPETAOEL, LE TO TPOTEWVOUEVA

! Avadoyog tov ‘Epyov eivar n ITinpogopkry Teyvoyvaosia (Yredbvvog ‘Epyov: I'. Kotodvng, Exmadevtikog
Yrevbvvog: N. Aomdvteg) kar coppetéyovieg eopeis to Iemduvapkd Ivetitovto (Yrevbuvog: B. Kapaotdadng), to
Ivotitovto IAnpogopikig ko Tniepotikng (YmedBuvvog: A. Zauyav), 1o Movceio Iotopiag g IHoudeiog tov
Tav/piov ABnvav (Yrevbovog: I'. Adhiog) kot v Compulink (YrevBvvn: N. Ilanadnpuntpomodrov).
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ocevapo kot TG dpaoctnpdtres. EmmAéov epumiovtiletan kon pe 7 Iotopwkd Ilepdpota
IIpocopoimong.

e kbbe LIKPOKOGHO UTOPEL VO OVTIGTOLOVV O0POPETIKA «EKTOLOEVTIKG ZEVAPION TO. OO0
etvan ovpPartd pe 1o Ilpodypappo Emovddv. Ta ekmodevtikd cevdpilo eivar emvoncels ot
omoliec Paciloviat 1660 6T dSuVOTOTNTES LE TIG 0moies givat £QodlacEVOS KEOE KPOKOGLOG
000 KOl OTNV EVVOIOAOYIKY OVAADLOT] TOV YVMOOTIKOV OVTIKEWWEVOL Tov KaBe @opd pag
evolopépel. ‘Eva cevaplo pmopei va owodounbei pe Pdon €va cuvdvacpd oTolygiov
(TpOCOUOIDGELS, dEGOUEVT, KEIUEVO, TPAKTIKEG dpaoTNPLOTNTEG K.AT.). Me Bdon éva cevapilo
UTOPOVLE VO OPYOVAOVOLLE OpPacTNPOTNTEG TTOL Tapovclaloviol pe tn popen «Doilwv
Epyaciacy. Kabe dpaotnpiomra eEumanpetel cuyKeKptévoug otdyovg (Yvoons — Katavonong,
pebddov épevvag, emiAvong TPOPANUAT®OV) Kol EVEOUATOVEL TIG TPobToBEcels 1 Tovg dpovg
0pYaVIKNG £vTagng ot S0aKTIK TPA&n Kot ot oxorkn mn.

To ekmodevtikd Aoyiopkd I'AIA otoyevel vo amotedléoet Eva dlepeuvnTiko, dSobeUATIKO Kot
StodikToakd padnolokd TEPPAAAOV, TOPOKIVAOVTOS TOVG HOONTES Vo, SIEPELVIIGOLY KOl VO
KOTOVON oLV €vvoleg TG I cwypagiog, Tov Mobyuatikav, Pvoiking, Aotpovouiog Ko lotopiog
v Emotquov koa e Teyvoloyiag péoa amd TN ¥pNnon KOTEAAA®V avomapacTiceny, Kot
BonBmvtag Toug Vo EKPPACOLY TIG WOEEC TOVG KOTA TNV EMIAVGT TPOPANUATOV.

‘Ocov agopd ota Oépata avdarroéng, n TAIA Aappdver v’ dyv v avdykn Yo SoQOPETIKEG
avamapaotacelg kot viobetel peBodoroyia avantuéng Paciopévn TNy KOTOoKELT Yneidmv
Aoyiopkov (software components). '’ avtd 10 okomd, opilet pio yneido ywo kdbe
avamapdotacn, 1 omoio KabopileTor omd TIG TOBAYOYIKEG OVAYKES TOV EKTOLOEVLTIKOV
ocevapiov. H ovykekpyévn teyviky, €KTOC TOL «TavIpEROTOG) Tng Kabe ynoeidag pe pio
SLPOPETIKY AVOTOPAGTOOT|, TAPEYEL SUVOTOTITEG ENTOVAYPNCILOTOINCNG TOPOUOIOV YNPId®V
0€ TEPIGGOTEPOVG TOV €VOC LUKPOKOGHOV, EVKOAOTEPNG oVVOEONS WIKPOKOGU®MV Kot
VAOTONGT TOTOV KULAVPOL KOVTIOY .

H xowotopio oto épyo T'AIA etvor Ot expetarieveton T1g mpdoeoteg eEehifelg oTIC
TPIOOACTOTEG TEYVOLOYIEG KOl TAPEYEL AVOTAPACGTACELS OE TPELS daotdoel. To ¢ovepd
TAEOVEKTNLAL OVTNG TNG TPOGEYYIoNG efvatl OTL Ol TPELG S10GTACELS TPOSPEPOLV Béa oe éva
10€0t6 KOGpo (virtual world), o omoiog givor o KOVTE TNV TPAYHOTIKOTNTO OO TO YPOOIKA
300 J100TAGEDMVY, EVD TAVTOYPOVO TAPEXOVY AVENUEVES SUVATOTNTEG AAANAETIOPAONC.

2TV TopovGO EPYOCIO TEPLYPAPETAL TO TAAIGIO TO OTO{0 XPNOYOTOLEITOL GTNV VAOTOINoT|
tov épyov T'AIA ko mopéyetor pic cOVIOUN TEPLYPUPT] TOV TAEOVEKTNUATOV KOl TOV
OVOUEVOUEVOV OTOTELEGUATMV TNG XPNOTG TPIOJACTUT®OV ovamapaotdcey. [0 to oKomd
OUTO OTIS TOPUKAT® TOPUYPAPOVS, TEPLYPAPOVIOL GUVOTTIKG Ol SLOPOPETIKOT EKTOUOEVTIKOT
HIKPOKOOHOL Ol omoiot vAomowovvtor otn dgvtepn €kdoon g ['AIAZ, kabdg kot ot
pebodoAoyieg TV TOANATAMY OVOTOPACTAGE®MY Kol TOV AOYIGHIKOV To omoio Paciletal og
ymoeideg (component-based), evdd VIAPYEL EKTEVESTEPN AVOPOPE GTO, TAEOVEKTNLOTO TWV
TPLEOACTUTOV AVOTAPUCTACENDY KoL TOV SUVOTOV ADGE®V VAOTOINGNG.

H dwepevvnti] mpocséyyion g FAIAX

210 mepPdirov g 'AIAY o ekmoudevTikdc dev €ivol 0 OMOKAEIGTIKOG GUVIOVIGTNG KoL
dwyeplome tov véov mnyov yvoons. Katd m Swdwacio g Odackoiiog pe ™
APNOWOTOINCN SEPELVNTIKOD AOYIOUIKOD, TO 1010 TO AOYICHKO TapEYel evkalpieg Yo
TEWPOUOTIONO KOl SOKIUN oG ToKIAiog HeBdd@V Kol TEYVIK®OV, Yo TNV €MAVON €VOG
mpoPfpatog. M’ avtdv tov TpOmo TO AOYICHIKO dev mePLopileTal GTO Vo VTOYOPELEL LLd
oelpd ovyKekpéveav Pnudtov ta omoio. 0dnyodv otn Avon tov mpofinuatog. IlpomOeitat

"n vAomoinomn «pavpov Kovtov» Paciletor oty ovdntuén cvotnpdtmv To omoia cuvtiBeviarl omd SrapopeTiKd
KOUULATIO KOSIK 1] OVTIKEIEVE TO OOl EMKOWVMVOUV UETAED TOVG HOVO PECEH SETOPQOV, X®PIS va yvopilel To éva
TL yiveTon 610 €0MTEPKO TOV GANOVL. XTIC TEPUTTMOOELS TOV XPNOUYLOTOELTAL QTN 1) TEYVIKY, €lVOL EVKOAOTEPO VO
Swupéoet kaveig v Swdkocio avanTuéng petadd Sla@opeTikdv opddwv Kobhdg kot vo eléyEel To TEAKO
OOTEAEG LA
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étor n depevvntikn pddnon (exploratory learning), m oavamtuén TEXVIKGOV emiAvong
npoPAnudrov (problem solving) kot 1 péBodog project-based learning [1, 7].

MAéov Opmg tov «avoryrody dSbepotTikod TEPPAAAOVTOS pe TO KOTOAANAO EXKTOSEVTIKO
mepleyOevo, pHe dpeco kor mopactatikd Tpomo aflomoleitor ot AIA M moudaywykn
TPOGEYYION TOV TOAMUTAMY avomapuoTdce®y. Mia S1doKTiKn £vvolo pmopel vo, Topoaotadel
HE TOAAATAOVG TPOTOVG, Ol OO0l Umopel va, eivol OVTIKEINEVO EMAOYNG amd ToV id10 TO
YPNOTN aviroyo HeE TO YVOOTIKO Tov vmoPfabpd kol v mopeion pabnong mov embopei va
vioBetoet. Emmiéov kdBe avamopdotacn pmopel vo €ivol GUUAANPOUOTIKY ©OG TPOG TIG
dAleg, mepucheiovtag HOVO TO amapaitnto, Yoo To €100¢ TNg, VAIKO pe TO omoio Oa
oAniemdpdoer o ypnomg. H a&lo g «moAlamingy mAnpoeopiog eloylotomotel v
mOAvOTNTO AyvONoNG CNUAVTIKGOV (NTNHATOV Kol U1 KoTovonong amd Tn pio Kot HOVOSIKY
avamapdotaon. o mwapdderypo ot «dOGKOAES) EVVOLEG TOL YE®YPOAPLKOD KoL (A) Kot
T atovg (@) aviyetonilovtor kKo and tov Tpiedidotato miavitn I'm (BAéne Ewova 1) ko
omd To 0100140TaT0 TOYKOGHO ¥GpTn OAAG Kot amd V0 TPLGOACTUTES AVATUPOCTACELS
«MUIoEUIPiovy OTOL GTNV TPOTN TOUN UE TOV 1oNUEPIVO TPOPAAAETOL TO A KOt OTN de0TEPN
TOUN UE TOV TPMTO pecnuPpvo mpoPdiietal to ¢.

Avantoén Aoyicpikov faciopivi og Yneiosg

Mio and tic o dnuoPireic nebddovg T Unyxovikng Aoyiopikov (software engineering) yio
™V avantoén LVToAOYISTIKOV cvoTnudtov givar 1 oyediaon pe Paon tig yneides. Avty 1
péBodog vmayopedel OTL éva cOOTNUA TPENEL VO, Slapeitar o€ €vo. GOVOAO OO EMUEPOVG
TUqpaTe Aoyiopkoy (Yyneideg), to omoia givar dvvatd To dlacvuvdefodv, dladelTovpyNGOLY
KOl ETIKOIVOVIICOVYV HEG® €VOG GLVOAOL dlemapav. H AgitovpykdtnTta Tov OAOVL TEMKOV
GLGTNIATOG EIVOL TO OMOTEAECUO TIG TPOOTIOENEVIG AELTOVPYIKOTNTOS TOV YNOId®V OV TO
OTOTEAOVV.

AOY® TG PUONG TOV TOALUTADY OVATOPUCTAGEWY, dNANST TOL YEYOVOTOG OTL Ol TEAEVTOIEG
glvar S10oVVOEDEUEVES AVATAPOTTAGELS OLOUPOPETIKMY LEGMV ATEKOVIONG (T.Y. YPOPUKH, N)OG,
kelpevo, video, k.a.), n oxedioon pe Paon tic ynoeideg Bewpnbnke ot AIA 1 KahdTepN
Abon. Kabe avamapdotaon viomoteiton wg pion yneida. To Pacikd mAEOVEKTNHO VTG TNG
peboddov, M emavaypnoyonoinor, uropei va eovel gokoia ot FAIA, kabdg vAomomuéveg
YMOIdEG XPMNOYLOTOOVVTIOL GE TUPUTAVED TOV EVOG LUKPOKOGLOV.

O Paockdc Topdyovtog emttuyiog TOV Yneidowy gival 0 KatdAANA0G KaBopioprdg g diaipeong
TOV OAOL GUOTHLOTOG G EMUEPOVG KOUUATIO KOl O 0OOTOG KABOPIGUOS TOV TPOTOV SETAPNG
peta&d tov yneidov. H mpocéyyion mov ypnoipomoteitan ot TAIA eivar ovty mov
meplypdoetoar oto [2]. Ov ekmoidevtikoi mov cvppetéyovv oto £pyo Kobopifovv 1
AELTOVPYIKEG TTPOdLYPAPES Yo KGOe avamapdotact. Ot mpodiaypapéc oynpatilovv To apykd
A0 avanTLENG 6TO 0ol Ol pNYoVIKoi Aoyloptkov Poacilovtatl yio vo oyeddoouy NG
ynoeideg. AvAaloyo HE TO TPOPANUOTO 7OV TPOKVITOVV, Ol VO OLUPOPETIKEG OUASES
ovvepydlovtor kol emavoroppdvouv v mpoavapepbeica dradikacio Emg dTov o1 TeEMKEG
TPOSLOYPOUPES ETOYOGTOVV KOl 1 oyedlaon tov yneidov optotikomombel. O pdiog twv
EKTOOEVTIKOV cuveyiletarl kol e OA0 TO QAGHO TNG SLdKAGING OVATTUENG, HE TN HOPON
EKTIUNCEMY KOl OTOTIUNCEDV TOV EMTELYOEVIOV OTOYOV Kol TNV TAPOYN OvVASPUoNG TPOG
TOVG UNYAVIKODC.

E@appoélovrag tevoroyies TPLOV OLUGTAGCEWY GE EKTALOEVTIKO AOYIOUIKO

Metdfaocn amd Tic 600 OTIS TPELS OLUOTACELG

H xawvotopio kou Bacikn drapopd g tpéyovoag ékdoong g [AIA ce oyéon pe moMOTEPES
€KOO0EIG KOl GALD VTTAPYOVTO EKTOOELTIKO AOYICUIKA €IvAL 1] EVOOUATOOTN TPIGOIACTATNG
TEYVOAOYING OTIG AVOTOPOUCTAGELS TOL TOPEYOVTOL GTOVG LAONTES.

[apoTt 01 AVOTOPUCTAGELS TPIDV SLOCTACEDY OV TPOKELTAL VO OVTIKATAGTICOVY OAKY QVTEG
TV dV0 Sl0OTACE®V, OTMG EIVOL TO KEILEVO, Ol EIKOVES, 0 YOG Kat To video, givat pavepd 4Tt
N 3A TpocPEPoLV £va VEO GOVOAO OO TAEOVEKTNHLATO GTO BELATO TOV OVATUPUCTAGE®DY KoL
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™¢ pabnong. To Pacwd yopaxmplotikd tov 3A eivar 1 dvvatdtra KoTtaoKeuNG «ideatd
TPOYUOTIKOVY KOCU®V, TOVG oOmoiovg ot podntég pmopovv va  yewpilovior kot va
aAniemdpodv. Xvykekpyéva, ovapévetar 0Tt 1 xpnon 3A om TI'AIA Ba ggocparicet Ta
TOPAKATO OPEAN:

Avénpévn duvatdmra katavonons SUGKOAMY GEVOPIMV KAl EVIGYVUEVT] OVTIANTTIKOTNTO
HEG® TNG dLVATOTNTAS Y10 AVOTOPAGTAOT) KOGH®V 01 0Ttoiot ivat SUGKOAO 1 Kol adHVaTO
Vo avomopactafody pe T ¥p1on GAAOV HECWV.

Avénpévn ooppetoyn tov pabntodv ([4]) Adywo Tov yeyovotog 0Tt ot TedevTaiot Teivouy va
Bpickovy v 18éa Tov 3A omewovice@v evolopépovoa Kot €AKVOTIKY. 'Eva @ovepd
OmOTEAEGILO, OVTOV TOV OQEAOVG Elval 1) €vEPYN CLUUETOYN TOV HAONTOV Kol OTOG
avapépel kot o Winn oto [4], «ot pabntéc Bo mpémel vo givar evepyol pétoyol g
paonong av autn TpoKeLTaL Vo GUUPED .

[deatd mewpapata. Atvetar otovg pabntéc n SuVUTOTNTO VA TPUYLLOTOTOGOVY TEPALLATOL
T ool dev Pmopohv 6TO TAOIGLO TOV GYOAElOV. XvyKeKpéva, HTopodv va aArdlovv
GUESO TIC TOPOUETPOVS WEATAOV OVTIIKEWLEV®V, OTmg Béom, taydtnta, pala, KAT kol va
TOPATIPOVV TOL ATOTEAEGLLATO GE TPAYLLOTIKO POVO.

EAebBepn kivnom kor 0o Tov 18€0100 KOGUOL amd TPOOTTIKY TPMTOL TPocdTov. Ot
pLabNTéc pmopodv vo «TaSdevovuVy HECOH G 10£0TOVG KOGHOVG, VO OVOTTOGCOVY TIG
wavotnteg Tovg ([3]) kot va pobaivouv eEepeuvmvag.

IepiBarrov pe vymAég duvatdtnteg oAnienidpaong. Ot pabntéc Egovv T dvvatdTnTa
va aAAGEovv T Béom tovg kou T yovio Béaomg otov 18016 KOoHo, va yewpilovTon
S1popa 10T AVTIKEIIEVA TEPIOTPEPOVTAS T, 0AAGLovTag T BE0m Tovg, Kot OO aVTA
o€ €va KOGHO 0 0Toi0G deVv gival GTOTIKOC.

[pofodn wry & wo @ oxockloooy oo poipes oo EmACyuEven onpdo.
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' EXetBepn petdopoon amd to apyikd keipevo: “students should be active participants in learning if it is to occur”
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Q¢ mapddetypo yio to mopambve, n ewova 1 mopovodler v mpdt €kdoon piog
Tprodidotatng yneidog, 1 omoia Ba ypnoonombet ot TAIA, ko anewoviler ™ I'm o€ Tpelg
dwotdoelg. Emrpénet 6toug pabntés vo v Tepotpéyouy, va ELOAvVIcouV Tovg TapdAAniovg
KOl TOVG HEOUPPVOVG, Vo dOVV TN PULOIKY TEPIGTPOPT] OV AVTIoTOLYEL GE KAmolo Ypovikd
Sdtdotnua, va dwréovv kdmowo onueio maveo ot I'm, va dovv Tig anokAicels PiKovs Kot
TAATOVG TOV emAeypéEVOL onueiov Kabmg kot tov axpPr] mapdAinio Kot peonuppvod tov.
Emuwdéov, 1 ynoida pmopel vo eMKOWOVIACEL e GAAEG TOV UTOPOLV VO, OMGOLV GTOVG
HabNTEC TANPOQOpPiEG OYETIKA HE TNV emAeypévn tomobesian 1 Vo TOLG TOPAKIVIICOVY VO
o000V LE KATO10 EKTOISEVTIKO GEVAPLO.

Teyvohoyikég emAoyEg

Ot tp1odidotates EPApUOYEG LTOpPovY Vo, factoToby og YoUNAoD emmESOL TEXVOLOYIES, OTMG
1o OpenGL, 10 Glide ko Direct3D, 1} € vymAob emimédov teyvoroyieg, 6Tmg N Java3D kot to
VRML. Aapfdvovtag v’ oyv Tig duvatég ADGELS, ot unyovikoi Aoyiopkov g FAIAX
Katén&av 0T Oa Tpémel va ypnoiponombei texvoroyio vyMAoH ETTESOL, N OTTOL0L LEIDMVEL TO
¥POVO VAOTOINGNG Kot Elval EVKOAOTEPT EMAVAYPTCILOTO G KOl SIOAEITOVPYIKTY).

210 mAaiclo Tov £pyov peietiOnkav Kot dokidotnkoy dvo texvoloyies. H mpmtn sivor
xpfiion VRML' g cuvdvacpd pe kdmowo mpdypappa omerkdvione VRML kar 1 Sevtepn 1
Java3D’. Mio ok ynoida mov avamapiotd pia tpiodidotorn I (swdva 1) viomouidnke
ypnowonowdvtag Visual J++ kot tov Blaxxun Contact VRML player kot gpnotponoidvog
Sun JDK 1.2.2 pe Java3D yia ) mpdtr Ko 0e0tepn texvoroyio avtictorya. Ot peTpnoels mon
APNOOTOWONKAY APOPOVSAV TN YPNOT| TNG UVIHNG, TO XPOVO pYIKOTOMNGONG TG EQOPHOYNG
Kot To puOpd evariayng ewdveov (frame rate). To aroteléopota g peAétng £det&av OTL Kot
o1 dVO TEYVOLOYiEG vl MPIUEG OTOV YPNOUYLOTOIOVVTOL GE HOVIEPVO UNYAVILOTO, OAAG Yo
YOUNA®V SUVATOTATOV UNYOVIAUOTO, OTTMG OPKETA amd ovTd Tov vrdpyovv ota EAAnvikd
oyolela, n ypnon tov VRML omodeiytnke mo ypryopn Kol UE AYOTEPES OMOITIOEL, OTN
VALY KoL GUVETMG 1 KAADTEPT) ADGN amd TiG dVO.

Aoywopkd 1o omoio pmopei vo ovamapiotd VRML mopéyet Suvapukés aAAAemiopacels
peta&d tov yprot kot 3A aviikeévov og éva 3A koéopo. Ot VRML kodcpot pmopet va
ypnoonombovv yio va mapéyovv amAd mepiariovia e&doknong 6mov o ¥PNOTNG-LaONTG
pmopel va PdBel avoKoADTTOVTAG Kol KAVOVTOS, HECO TV duvatotntev egepehvnong Kot
SIETAPNG TTOV EVOTAPYOVV GTN| TEXVOAOYIaL.

TMeprypa@n Tov Tomkov Loyiopikod 'ATA

H TAIA vlomotgitor Pooiopévn otV mEPLYPAPT] TOV €QPTE UKPOKOGU®V, Ol OTOoiot
TEPLYPAPOVTOL AVOAVTIKG GTO [6], o8 TTpoyevéaTepn epyacia [S] Kot oTn Guveyn cuvepyacia
HETAED TOV UNYOVIKOV AOYICUIKOD Kol TOV EKTOOEVTIK®V. Mio mlavh ekmodeutiky
TPOGEYYIoN Yo T ¥p1on tov mepidrrovtog g AIAZ paivetol oty ewova 2.

"'H VRML (Virtual Reality Modeling Language) eivar pio yAdGGo Teptypagng TpIGEcTAT®OV KOGU®MY, 1) OToia
amontel Koo eMTAEOV AOYIGHKS, TO 0T0i0 giva VTEVHVVO Y10 TNV ATEIKOVIOT.

2 H Java3D sfvou pio texvoloyia mg Sun Microsystems, 1) omoio mapéyst emmiéov BiAodiixeg o Java y1o. KaTackevn
TPLEOACTOTOV KOGULMOV
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Ma6non Bacikig I'voong

0
C D

Avon [poPfinparov og éva Aopnpévo
Meprparirov EEaoknong

s
D

Avon Hpofinparov og éva [ogatod
Heprparirov EEaoxknong

s
D

0O Avon [popfinpudarov pe ypron
4 U D TPAYROTIKOV 0PYAvVOV (eGv glvar

dvvato)

Ewova 2: To téooepo. fripota piog eKmoidevTIKNG OTpaTHYIKNG

O Tprwodraorares Pnoideg

X IAIA, 6nwg avapépetar oto [6], Oa yxpnoomombovv 1€ooepic TPIEOAGTATES YNEIdES, Ol
«I'mp, «Topéon, «@¢a amd Aopvedpo» Kot «I[TAavnTikd ZVoTnoy. ZuyKeKpuéva:

H ynoida «I'm» etvor vaedBovn yuoo v anekoévion evog TpLoddoToTon YpTn TG
I'me. Avahotikdtepa @aivetal oty ekova, 1.

H ymoida «Topégy givar vredbBovn yio v ometkovion topdv g I'ng otig omoieg Oa
oeoivetar kabopd 1 TpoPoin emideypévov onpeiov kabdg Kot ot yovieg (anokAicels)
TOV YEOYPAPIKOD UKOVG KOl TAUTOVG.

H ynoida «@¢a and Aopu@opoy» givatl vevbuvn yio TV OTEKOVION TG OYNG TS YNG
oMM Qaivetal and dopvEdpo Kwvoduevo yopm and ovty. H ymeido pmopel va
TOPOVGLAGEL TNV OY™ otd SLoPoPETIKA KT, TaXOTNTES Kol Yovieg OEaonc.

H ymoeida «ITAavntikd Zootnuo» eivor vmredbovn yio v ameikovion &vog
TAOVNTIKOD GLOTAHOTOS. Mmopel va ypnoytomomdel yioo To MAokd cHoTua 1 yio
Kdmolo vrofeTikd GvoTNUA, TO oToio Ba eival KATOOKEVAGHEVO amd Tovg podntéc. H
ymoeido Bo uopel vo ameKoviceL T OYETIKN Kivion TV TAavNTOV Kol Bo eTiTpénet
TOVG LOONTEG VA «TAEBEYOLVY HEGH GTO TAOVITIKO GUGTILLO.

O1 7 Mkpékoopotr tig FATIAXZ

Me Bdon ta cevaplo mov TPOTAONKAY GTO £pY0 KOl TIG EKTOLOEVTIKEG dPOUCTNPIOTNTEG TTOL
mepucheiovy, vAomolovvTa ot pikpokoopot tov IAXONA, tov NEWTON, tov GILBERT, tov
EPATOX@®ENH, tov TORRICELLI, tov ETKEAAAOY kot tov APIETAPXOY, ot omoiot
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GLVIGTOUV TO PacIKO KOPHO TOV EKTAOELTIKOV Aoyiopkoy g [AIAY kot pe tovg omoiovg

UTOPOVLLE:

¢ No ta&wéyovpe oty empaveio g I'mg, odnydvtog Evav 1 kot 600 «eEgpevvntéc» e Tov
pikpoxocpo IAZONA. ‘Exovpe ™ dvvatdtto va katorldfovpe KaAOTEP TIG OTOCTAGELS
(e10@yovtog T HETATOMION G SVLUGHOTIKO PEYEDOC) Kot TN oYEon y®POov Kot ypdvov,
TagdevovTag, AVVOVTOG TPOPANUOTO KOl TPOGTEANDVOVIONS YEYPUPIKA KOl 1GTOPIKEL
dedopéva.

¢ No Bpebodie 6TOV KOGLO TV TEYVNTOV dopLeOp®V, HEGH amd To pikpokoopo NEWTON.
®a dovpe tote T I'M (] Ko kémwolov GALo TAAVATY) OTOG AVTH QAIVETOL OO TO JIGTTHUA
kot Bo mopoakolovbnoovpe TIC TPOYEG TV S0pLPOPOV, ADVOVTOS TPOPAuaTe OV
oyetifovtal e v ToydTNTO Kot To €id0g TG Kivniong Tmv opuedpmv.

¢ No pelemoovpe 1o payvytixo medio g I'ng, péoa and to pikpokoopo GILBERT. Ga
dovpe O0tL M I'm og éva tepdotio poyvin, Oo mepopatiorodpe Kot o katoAdpovpe
KOAVTEPOL TIG 1010TNTEG TG MAYVNTIKNG PEAOVOG, TO YemuayvnTikd medio evog toémov Kot
TNV €NIOPOOT) TV KOITAGUATOV GTO, LLOLYVITOUETPOL.

e Na vmoloyicovpe v axtiva ™ Img, péoa amd 10 pikpoékoopo EPATOXOENH,
akolovBdvtag Vv 1010 péBodo mov ypnoonoince o PeYAAog OAEEAVIPIVOG LaOMUATIKOG
apw and 2300 ypévio. o va to TeTOROLE, YPEGleTOL VO GUVEPYAOSTOONE e HoBNTEG
oV oyoreimv g EAAGSHG, Le Tovug omoiovg Ba EMKOIVOVIGOUIE HEGH TOV VTOAOYIOTH
Hog.

*  Na ypnowomotjcovpe €vo 0gpOCTATO Y0 VO UETPYCOVUE TNV ATUOCPOLIPIKY| TiEST, TN
Oeppoxpacia, ™ cvotacn TG atudopaipos ™G I'ng, éva agpooKaPog yio T HEAETN T™NG
Suvapkng dveong pe ™ Pondeia pEOHOTIKOV YPoUU®OV KOODS Kt Evav aAeEITTOTION) Yo
TNV TPOGOUOIMGT TNG TTOOMG TOV, 610 piKpdkocpuo TORRICELLI.

e  Na mpaypatomromocovpe ta&idio 6to eowepixo g Img (prold, povdva, Topnva) LE TOV
pikpoxocpo ETKEAAAO. O gfepegovnig, TOpo, moipvel GAAN LOpON HE OKOTO Vo
peretnOel t0 ampdoITo GTNV GUECT] TOPOATHPNOT E0MTEPIKO TOL TAAVATN IM, HE T
Ponbewr  €vOg  aMAOTOMUEVOL  EMIGTNUOVIKOD  HOVTIEAOL OO  GEIGLOYPAPOVG
TOMOOETNUEVOVG GE TEPIPEPELD. KoL TN UEAETN] TOV OCECUIKOV Kupdtomv (diddoon
EYKAPOIOV KOl SLOUNKAV KOUAT®V, ToOTNTO 01dd00Ns, avakiaon Kot Stdbhact).

e No HeEAETOOVLE TIG TpoyIES TV TAavyTdY 6 €va. Lovtédo Tov Hltakob pag Tvetpatog 1
o’ éva Ewovikd tprodidotato [Thavntikd Z0otnpa, ETAEYOVTOC TAAVITESG LE SLUPOPETIKA
YOPOKTNPLOTIKG 6T0 pikpokocpo APIETAPXO, pe t fornfeia tov vopmv tov Kepler.

ZopmepacpaTo.

H TAIA sivonr éva KoAd oxedloopEVo EKTAIOEVTIKO AOYIOUIKO TO Omoio GTOYEVEL VO

gumiovtioel tunpo tov Ilpoypdaupotog Xmovdwv g Agvtepofdbuog Exmaidevong pe

AELTOVPYIKA EKTOUSEVLTIKA GEVAPLO, VAKO Ko epyoleia. Yio0etel pio amd Tig TAéov cOyypoveg

pebodoroyieg avantuéng Aoyiopikod PBaciopévn oe Yyneideg Kot o€ moALOTAEG S1od1d0TOTES

Kol Tprodidototes ovamopaotdoelc. Ot €£opounoelg Qavouévav Kol KoTooTAce®mvy, To

vonTikd  mepdpata, 1 Owbepotikotnta, M wodaywyikny aflomoinorn Tov AdBovg, 1

awenrtomnoinon HEC® TOAALUTAMY OVOTOPOCTAGE®V, O GUECOC YEWPIOUOC, M EMKOWOVIO, M

épevva Tymv, 1 dpovpyio oG Kowdmtog mov pabaivel, ta meplfdplo ETAOYOV and

paBnTég Kot S10ACKOVTEG, eival LePKE TAPASEIYLLOTO OVOPOPIKE LLE TO TL LTOPEL VO TPOGPEPEL

TO AOYIGHIKO GE 10 KOVOTOUIKT S1000KAALQL.
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