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Mepiinyn

21 mopoHoo epyacio TopovsIILOVLLE EVO YEOUETPIKO HOVTELD TOV TEGCAPMOV TPAEEWDV TNG TPAKTIKNG APOUNTIKNG, LE
TIG omoieg eivol eEokeldpEVI] 1) CUVTIPWITIKY TASloyNeia Tov podntov. Madntég ov omoiot Ba Pudoovv ovth v
ekmadevtikny  dpaoctnpdtrta pe ™ Ponbein tov mpdBvpov KaBnynT Tovg Ba mpémer va  «BewpricovVY,
«KOTOOKELAGOVVY, VO KAVOLV LOBNUATIKG TEPAUOTA «SOKIUNG Kot AABOVC» KOl VO KEQOPHOGOVVY T OTOTEAEGLOTA
TovG. AnAadn, Bo mpémer va «oykoAdoovvy o peyaAn mowidia peBoddwv emthvong mpofAnuatog, eSopeTikd
OelleMmODV OTn CUYYPOVI] EMOTNUOVIKY £€peuva, Onwg meptypdeovtor and tov Polya (1990) yw mopddetypa.
Tavtdypova, yiveral pomon tev pabntov oe duvapukd nepifdriovia yeopetpiog, 0nmg to The Geometer’s Sketchpad.
AgEerg kKhewdd: mpaceig, karaokevy, Sketchpad.

1. Ewoaymyn

Av ko o1 pofntég am’ Tig tedevtaieg NoN Ta&elg Tov ANpoTikoD givar eE0IKEIOUEVOL [E TIG TECTEPIS TPAEELS
™G apOUNTIKNAG KOl PUE OPKETEG A0 TIC WOLOTNTEG TOVG, €V TOVTOLS £YOVV EAGYLOT EMONTIKN — YEOUETPIKN
avTIANYN OOTE Vo GLVOEOLV AVTEG TIG AAYEPPIKEG TPALELS LE TNV YEOUETPIO.

Y10 véo oyoAkd Pipia tov Tvpvoaciov dev vmdpyel kdmol TETOW TPOCEYYIoN, apov Péfato dgv
npoPAénetan on’ to Avoivtikd Ilpodypoappa. I[opdia ovtd, to mopdv apBpo pmopel kdAAoto vo
xpnoyomombel an’ Tov eKmAdEVTIKO VIO T HOPEN dpacTnPdTNTag — mini project, a@ov Paciletor 6To
Oeopnua Ooin 1 og opoldTNTES, 01 0Moieg dddokovtatl otnv I'” 'vuvaciov. Exiong, n 0 dpactnprotnta
neptlapfavel o epoppoyr oty vrepPoin kot g oty e€opoimon g Poapvtrag. Ihictevovue 611 M
dpaoTNPIOTNTO EIVOL APKETE YOYOY®YIKT, 0oV 01 pobntég Oa mpénet va mai&ovv pe Tig d1kég Tovg avoroYieg
KO VoL ONULOVPYRGOVY Ta S1KA TOLG GYNUATO a&lOTOIDOVTOG TN PavTacio Kot T Aoyikn Tovg. Eivar ehkvotikn
ooV Ogv TEPLEXEL TOADTAOKOVG TOTOVG, PapeTodc LIOAOYICUOVG Kol dvokoleg €vvolec. Téhog, sivan
EVOLLPEPOLTA, OPOD 1| OPYIKT] TOPOVCINCT TNG GTOVG HOONTES TEPIEYEL KATL APKETA OMAO KOl YVAPLLO OTN
ocuovtpmtiky mAgloyneion tovg: TG 4 oapuntikéc mpaelg (mpdobeom, apaipecmn, TOAAATAOGIAGUOC,
dwaipeon)!

2. lleprypaen Tov wpofiquatog

Me dedopéva vBOYpapIO TUHOTO X, YV VO KOTAGKELOGTOVY TUAUATA UAKOLG X+y,  X—Y, X+y kot x-y. Ot
KOTOOKEVEG TPEMEL v €lval YEOUETPIKEG, ONA. va mpaypotonomBodv pe kovovo kol Swfntn kol 1M
TOPOVCINGT TOVG Vo Yivel TG0 o€ YapTi 600 Kol o€ dvvapkd mepipdriov. H emidvon Oa mpémetr va "vor
axpiPng pe v évvola 0tL ot pabntég o artioAoyodv Aoyikd Kabe amdvinon tovg otnpilopevol otnv VAN
TOV PoOnUaTiK®@v Tov £xouv 110M ddoyOel.

3. Emtidvon tov TpofAnatos ne S100KTIKA G 0AL0,

To mpoPAnua mov peEAETAUE €XEL EVOLOPEPOV POV APEVOC, GYEAOV OAOL ol padntég sival «aAyefpucdy
eCokelwpévol pe tig 4 TpdEelg e aplOunTIKng, aPeTtépov £xel omAn doTuTtmon. Mdliota Yo vo yivel 1
STVT®GN TOL TPOPANUATOG TO eAKVGTIKN Bo pmopovoape va poticovue: «[lodid, Tog propodpe dpoye
vo. TOAOTAAGIAcoVUE 600 oplBpodg HOVo pe Kovova Kot dafntm, onmg ot Apyaiot 'EAAnveg» 1 10 mo
povtépvo: «lloudid, mmg pmopovpe dpaye va efopoidcovpe Tig 4 mpaelg yewueTpikd;». To mpdPinua
umopei va 000el og epyacio oe pabntég e I’ T'vpvaciov kot Tpog 10 TEAOG TNG GYOAIKNG XPOVIAG, OOV LE
TO OMUEPWVO OVOAVTIKO TPOYPOLLULO TO TOO0 O10AGKOVTAL TIG EVVOLEG TNG OHOLOTNTOG Kol TOV OE®PLOTOC
tov Oarn. Ta epyaieio mov Ba ypnoiwonomcovy T Toudid gival o kavovag, o dafnng Kabmog kol amid
xopti. MdAiota, o avtiBeon He TIC YVOOTES TEYVIKES TOL PUALOV EPYOACING, TPOTEIVOLUE TO PUAAO LT TN
Qopa vo eival KatdAevko, dnNA. vo PNV TEPLEYEL TimoTa, MOTE va Onovpyndel n avaykn To wodld va
«Bewpnoovvy pova tove. To duvoutkd yeopetpkd mepiPaiiov Ba ypnoonombel ot cuvéreln Yo TV
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emoAnfevon, Katavonon kai enifefoimon OA®V TOV ATOTEAEGUATOV, KOOMG KOl Y1 TIG EQAPHOYES avTdV. O
YPOVOG VAOTOINONG NG €PYaciog eKTIHOVUE OTL €lval TOLAAYIOTOV 4 O00KTIKEG DPEC. TN OCULVEXELN
TEPLYPAPOVLE GUVOTTIKA TIG YEMUETPIKEG KATOGKEVEG.

1" katookevn): Aedopévmv 00 TUNUATOV X KOl Y VO, KATOoKEVAOTEL To ABpolopd Toug X +y

H xartackevn oot givor n aniodotepn am’ OAeg kot yu' avtdv akppdg tov Adyo Eekvdape on’ avtiyv. [1dvo
oe pio evbeia pépvoupe o évo guBHYpapIO TUMHO Kot ETELTO. OTNV TPOEKTACT] TOL GAAOL Ppickovue TO
GBpoopd Tovc. TNV MPOTN OVTH KATOOKELY] Ol HoONTEC pobaivouv TG v HETAPEPOVV dOGUEVO
evBvypappa TMqpato pe ™ Pondela tov SaPrn.

2" kataokevn: AedOUEVMV D0 TUNUATOVY X KOl Y VO, KATOUOKEVAGTEL 1] S10(pOpa TOVG X — Y

H xotookevr] avt powdler pe v mponyoduevn. Ildve oe pia evbeic épvovpe mpodTo. TO peydAo
€LOVYPOULO TUAHO KOl £TEITO PEPOVE TO WIKPO TAV® oto pHEYAAo. To tunquo mov vroAeimetonl eivor m
d1popa TOLG.

3" katookev): AESOUEVOV 3V0 TUNUAT®V X KOL Y VO KOTOGKEVOOTEL TO YIVOUEVO TOVG X-y

270 YWOUEVO KO 0TO TNAIKO 01 KOTOOKEVEG YivovTal mo ovvleteg. Evod oTig kataokevéc Tov afpoicpatog
KoL NG S10popag OV GAVNKE 1| OVAYKT) ELGOYOYNG TNG LOVASAS, ONA. TOL povadiaiov evfOYPALILOL TUNHATOG
ov o peTpdel To doopéva, TOP YIVETOL EMITOKTIKY 1) OVAYKY €l00y®YNS Tov. Av X, y Kot 1 gival ta
docpéva gubuypappa TuRpaTo, ToTE avalntaue évo TUMHO Z Tétolo dote Z = X-y. H televtaio oyéon
ypdoetar z/x = y/1 k. ©g avoroyio Kot 1 KOTAGKELT paiveTal otnv Ewova 1.

£ The Geometer's Sketchpad - [T ewpeTpia Twy 4 mpakewy.gsp - yivopevo] @
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Eiwova 1: Kotaokevn tov yivouévon
4" kataokevn: AedopEVOV 300 TUNUATOVY X KOl Y VO, KATOOKEVAGTEL TO TNAIKO TOVG X1y

Onwg xor oto ywwopevo Ba ypdyovpe v katdAinin ovoioyio Ko on’ 1o oyfua wov Ba mpokdyel Oa
Bpovue o evbvYpappo TUALA.

BAémovpe 611 n ypnom tov evbuypdppov tunudtov Bondd t eavrtacio kol (ovtavevsl v anodeln. 't
avtd Kot 0 Eviheidng otnv ApiBuntikn tov toug apifpovg toug tapovcidlel pe evbouypappa tufuata! Kade
Qo Tpaén mToepovctaleTol 6To AOYIGUIKO 1’ auTdV TOV TPOTO.

4. A0oKTIKOL XTOYOL

Avoivovtag ddakTikd To TpdPAnua dwmotdcape 6t ovtd adilel va ddaybel ko va emlvbel an’ tovg
pobntég oe ocvvepyooio pe tov SdACKOVTO, O1OTL OvAOLOVTIOL UE OMAO KOl QUOIKO TPOTO TOIKIAES
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poOnuotucég Evvoleg, AAAeg amlég, dAleg apnpnuéves, didec Bepeddeic. Mepiég am’ Tig £VVoleg — 6TOYOVG
gtvau:

O polog TG povadog

H onpocio Tov 6pov " 'Eote ™

E&oweimon e yeoUeTpIKég KOTOOKEVES

I'vopyiia pe ta Apyaio EAAvikd Mabnpoatikd
Epappoyég tov anotelecpdtov

Hexofapiopa opiopévev onpeimv otig Tpaelg

[Ipad emapn pe v évvola tov opiov oto Mabnpaticd

2t ovvéyewn €oTd{ovpE aVOAVTIKG Gg dVO UOVO O TOLG TOPUTAVED GTOYOVG, Ol Omoiol Toplalovv
TEPLOGOTEPO GTN DEUATIKT TOL CLUYKEKPIUEVOD GLVEIPIOV.

4.1 Eéoixeiwon pue yemUETPIKEG KATAGKEVES

Mo ™V KoTaoKeLT] YEOUETPIKDY GYNUATOV YPTCUYLOTOIOVUE KATOL0 YEMUETPIKA Opyova. Ta mo omid o’
avTa givar o kavovag kot o dafntng. Me tov 6po kavova gvvoovpe Eva yapaka yopig evoeitelg pnkovg. O
KOvOvVag Kot 0 StofnTng Onovpyovy ta QUGIKE avtictolyo TG vbeiog Ypappng Kot Tov KOKAOV, TV To
OTAQV YEOUETPIKAOV CYNUATOV, apov OAa T GAA0 TPOKLATOLV dueca o’ avtd. Mdilota o [MAdtovag
gelonyndnKe TNV OMOKAEIGTIKN YPNON TOL KOVOVO Kol Tov dwfntn yoti mwioteve OTL pe TN ypnon
noAOmAoKV opybvev: «H apeth e [ewuetpios mopouepiletor koi xotootpépetor yioti p’ ovtd Y
vrofifalovue ko1 AL GTOV KOGUO TV aioOnoewy avti vo. Thy elaipovue ka1 vo. Tny oonyovus oty uédeln e
TIG QUOVIES KO 00WUOTES EIKOVES THG akéwney. Oco kan av Bewpel Kavelg vmepPoiikn avty v dmoyn, dev
umopel mopd vo peivel EKTANKTIOS OTO Yeyovog OTL He Tr Xpnorn UOvVo Tov Kavova Kot Tov Stafntn
avamtoydnke teAkd OAn 1 yeopetpio onwg mopovoldletor oto otoyeic tov Euvkdeion, n mepipnun
Eviieideia I'eopetpio. BéBata, avtd dev eunddice tovg vrororovg EAAnveg pobnpoticons vo viobetnoovy
Kol GAAQL Opyove, TPOKEWEVOL VO TPOYWOPNCOLV OKOUN TEPICCOTEPO KOl VO EMITOYOVV OPIGUEVEG
YEDMUETPIKEG KATAOKEVEG (Y. TNV TPYYOTOUNGCT TG YOViag) ol onoieg (6nwg amodeiydnke TOAALOVS cmdVES
apyoTePE), OEV UTOPOVV VO KOTOOKELAGTOOV WHOVO HE TOV Kovova Kot To OaPntn. Ot yeopetpikég
KOTOOKEVEG KOAALEPYOUV TNV PAVTOCIH KOl TNV EQPEVPETIKOTNTO, TOV AVTH KOl TOAAEG QOPEG M XApaén Hog
YPOUUNG 1 1 €0pean evdg onpeiov Tpokalobv Eva guyxaploTo EAPVIACU OTMG 1) AvaKGAVYT EVOG AyVmOGTOL
tomiov (MzaAng, 2006). ®uoikd 61N SpAcTNPIOTNTE TOL TPOTEIVOLLE, Ol HaONTEG EUTAEKOVTOL EVEPYH KoL
€EOIKEIDVOVTOL [UE TIG YEMUETPIKEG KOTOOKEVES.

4.2 Epoapuoyés v anoteieoudtmy - «Na epapuocn avtd wov ppixal»

Otav mAéov ov pabntég €yovv efokelmbel apketd pe TG avVOAOYIEG Kol TIG KOTOOKEVEG TTOV EQNLPAY,
UTOPOVUE VO TOVG TPOKUAECOVUE VO GKEPTOVV OV Bol pmopovoay vo, epaprocovy Tig pedddovg tovg. Xtnv
Tapovoa £pYOcio TPOTEIVOVE SVO EPUPHOYES, OL OTTOIES OVAAVOVTOL OTIS TAPOYPAPOVG 5.3 kot 5.4.

5. Egappoyég
5.1 OcwpnTino miaioro Ty Epapuoy®v — uodnuatikd povréio

H eloyoyn pobnuotikdv poviédmv omotelel kbplo onueio ot ovvoeon twv Mabnpotikov pe v
TPOYUATIKOTNTA, OAAG Kot factkd KOPUATL TG Lobnuatikng Epguvac. Q¢ povtédlo opileton pio pobnpotikn
dopun, 1 omoic e TNV TPOCGOHNKN KATOIWV TPOPOPIKMOV EPUNVEIDY, TEPIYPAPEL POIVOLEVO TOV £YOVV
napatnpndei (Neumann, 1961-63). Me dAha Adylo, T0 pHovTéLo givar pia amlomoinpévn Kotdotac], 6mov ot
Bewpnrtucol vmoloyiopoi eivar epiktol. EAmifovpe va mpoceyyicovpe €Tl TPOYUOTIKEG KOTOGTOGELS.
[Ipopavmg, ol véeg texvoroyieg pHOG TapEyovv OAO Kol TEPIOCOTEPO, TO. epyareio ekeivo aAAd Kol TO
KATOAANAO TEPIBAALOV IOV LaG EMITPEMEL VO PEATIOVOVUE T LOVTEAQ TTOV OMjpovpyovpe. Eival yeyovog ot
0 KOAVTEPOG TPOTOG YO VO OTOKTHOEL O HOONTNG ALTOTENOIONGN Yo TIG KAVOTITEG TOV GTO LB UOTIKG
glval vo. CUUUETACYEL gvepyd otn dadikacio TG eEepediviong, NG OVAKGAVYNG Kol TNG EPUNVEING ToOV
Bacwkov pabnuotikdv evvolmv. Ot véeg teyvoloyieg dwbBétovv KatdAAnio ynoeokd epyoleio mov pe
OMGTOVG YEPICUOVG O’ TN HEPIY TOL EKTMUIOEVTIKOD UTOpoLV va Ttai&ovv Pacikd poro otnv e&epevvnon,
v avakdivyn kot gpunveio Duoikmv Kot GAA®V vopmv. ‘Eva aAANAemdpaocTiKd AOYIoHIKO TOV Uropel va
Bonbnoel mpog vt v katevbuvon, eivar 1o The Geometer’s Sketchpad. [Ipoketton yio éva Aoyiopikod Tov
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TapEYEL TN OLVATOTNTO GTO UaONTH-YPNOTN Vo dnuovpyel oxédta (0L LOVO YEMUETPIKA) amd aplOpunTIKég
KOL OTTIKEG TTANPOPOPIES OV E10AYEL O 010G Kot TAL OOio. UTMOPE VO LETOCYNLOTIOEL E TNV Kivnon &vog
otolyeiov Tov oynuotog (Balacheff & Kaput, 1996). Téhog, o xeipiopdg tov Aoyicukov Sketchpad ywa tnv
VAOTOINGCT TV dPUCGTNPLOTTOV OV TPOTEIVOLLE Elvat Wtaitepa amAdg Kol TPOGITOS aKOUN Kol 68 HadnTEG
IMvpvaciov, apod 10 mEPPaArov Tov gival To omAovotepo amd Olo To pobnuotikd Aoyiopkd (Function
Probe, Cabri, Geogebra Ka.) Tov Tpoc@EpovTaL Yio SIO0CKAAIM.

5.2 Yvoyéntion mapadoociokmv opyavey ue Avvouuxny I'souetpia

IMoti va ¢pnoYOTOGOVIE TOV VTOAOYIGTH 0pOD EXOVUE TPAYUATIKO ydpaka Kot dafntn; [lpota an’ dda
Ol GUYKEKPIUEVES dPUCTNPLOTNTEG TIGTEDOVUE OTL TPEMEL APYIKA VO SOVAELTOVV A’ TOVG HOONTEC pe ToV
ToPad0ClOKO TPOTO mhve oe yopti. [Ipdypatt, eivor yvootd ot pHobnuatiky] Kowotnta 0Tl 0 EPEVVITAG
LoONUOTIKOG GTO TPATO OTASI0 TV CKEWYEDY TOL OpTALeEl po AELKT KOAM YOPTL KOl TOV® G’ aLTHV
«LOVTLOVPDOVEL TIG OPYIKEG TOV 10€C, Ol omoieg kaTd maca mbavotra Oa’ vor Aavloouéveg Kol aTelels.
Eivar oiyovpo dpwmg 611 pe empovn Ba dikouwbei 11 meprocdTepeg Popég pTavovtag otny emifounty Avon.
To 1510 BEAovpE va Kdvovy Ko o1 LaBNTEG Pag. XTO ETOUEVO GTASO OUWC, OGOV apOopd 6TV EToAnBgvon Kot
LOVTEAOTOINGN TOL project, SLGTLYMG TA TAPAUSOGIUKA Opyava dEV £YOVV TA 0KOAOLON TAEOVEKTI LT TNG
Avvapkng Teopetpiag: kivnen, ovvatdétnTa iyvouvg (trace), ToyvTNTO OEKAEPAIOONS OGYNUATOV,
péYI6TN 0KPifEra 6T 0YEGING KOl GTOVS VTOAOYIGHOVS, TAOVGL0 YPOUA, AALAY CYNUATOV YOPIS VO
OALOLOVOVTOL TO YEOUETPIKA TOVS YUPUKTNPLOTIKG (OUvapikn Kivnor), akovpactn emaiidsvon-
TEPURUTICROG 1o VPLoP®V Ka. Koakd to yépata, akope Kot 0 EKTAOEVTIKOG, TOCO HaAAov 0 pnabntng, Oa
Bapebel kar Ba kovpaoTel, eykoTaAeimovTag apyd 1 YPNYOPA TIS SMUOVPYIKEG TPOCTAOEIEG TOV TAV® G’ €val
TOAOTAOKO GYNLOL YPNOYLOTOIOVTOG HLOVO Ttopadoctakd opyova. Kt axoupa: €€ 1diag meipag ot cuyypapeig
éyovv dwomiotdoel 6Tl «mailovtagy pe 1o Sketchpad avakaAdmrel koveig Toyaio véa Bempniuata, ta onoio
umopel PETd va mpoomabnoel vo To amodeifel. MAAOTO, OPICUEVOL EPELVNTEC GTNV TPOCTADELD TOVG Vi
TEKUNPIOCOVYV T HOONUOTIKY YVAOOT 7OV KOTOOKEVALETOL UE TIC VEES TEXVOAOYieg, vmootnpilovv OTL
ovykekpéva 1o Sketchpad pmopei vo fonbnoel ovclaotikd Gyt HOVO GTNV SWTVTIOON TNG EKAGIOG LG
TPOTACTG ALY KoL otV 1010 TV omddeén tng. Xapaktnpiotikd o Michael D. De Villiers oto Bifiio tov
Rethinking Proof with the Geometer’s Sketchpad, avagépet: ...proof is not necessarily a prerequisite for
conviction — to the contrary, conviction is probably far more frequently a prerequisite for the finding of a
proof’’ (De Villiers, 2004, o. 6) kv aAloV “When students have thoroughly investigated a geometric
conjecture through continuous variation with dynamic sofiware like Sketchpad, they have little need for
further conmviction or verification... 1 have found it relatively easy to solicit further curiosity by asking
students why they think a particular result is true; that is to challenge them to try and explain it.”” (De
Villiers, 2004, c. 10), dnAadn 1 avaxdioyn pe 1o Sketchpad Bondd oto va {wviavéyel 1o evilapépov mov
0€love VO ELPVTEVCOVLE GTOVS HOONTES, TNV AVAYKN Yo amdOEEN.

5.3 H vmepfoiif og yemueTpiog tomog

A@pov ot pobntég €yovv emADGEL TO TPOPANUO TNG KATOOKELNG TOL TNAIKOL X/y, WTOPOOV va TNV
EPAPHOCOVY OTNV EOIKT TEPITTMOT TNG KATAGKELNG TOV AVTIGTPOPOL TUNHOTOS 1/X, dEdOUEVOD TUNUATOG X.
Av pédhota tovv «Eoto y=1/x», 10T€ TpokdnTEL «X-y = 1», dnAadn n e&icmon g vrepPoing. Inueidvovpe
otL v vrepPoin v €yovv NON dwaybel ot B’ INvuvaciov. BéPoia, 1 cvykekpuévn epoppoyr dev
amoPAénel otV «ddackoiio TG vaepPoing pe aplBunuévo opBoxovovikd cuoTNUe 0EOVOV GLVAPTACEL
evog TivaKa TILOVY, OAAG G€ pid oA KOUTOAT TOV TPOKVTTEL 0td TNV Kivnon oto duvapuko Sketchpad wg
YEOUETPIKOG TOTOC. AVTN 1 TPOCEYYIOT OOUKTIKA GUUTANPOVEL TOV TAPAUSOGIOKO TPOTO TOV GYOALKOD
Bpriov (Bidpog et al, 2008, . 79) 6mov o pabnthg yepiler mivokes TWOV OV TPOEPYOVTOL OO
avTIoTPOPMG OVALOYA TOGH. AVTO GUUPOVEL KOL [LE TO TVELLO TOV CLYYPAPEDY ToL PBifiiov pabnuatikov
I'" Tvpvaciov yio tov kabnynt 6mov avaeépetol to e&ng: «llpémer va vmoypouicovue oti n eSoIkelwTn TWV
Hobntov ue tovg VTOAoYIoTES dgv avTiKOOIOTE OALG GUUTANPOVEL TOV KAOGOIKO TPOTO O1000KOAIOCH
(Apyvpaxng et al, 2007, 6. 11). Axdun dpmg kot av vrodécovpe 6Tt 0 padnTNg S1oBETEL LOYIGHIKO YPAPIKDOV
TOPOCTACE®Y OMOL UE TNV OTAN E0OY®OYN TOV TOMOV TNHG GLVAPTNONG O VTOAOYIGTNG TOV TPOCQOEPEL
«ovtopoto» to yphonua, egakolovbel va gival évog mabnrtikog déktng. Eve, ot dpactmpidmro mov
TpoTeivovpe €xel 13ia gUmEpio TNG KATOOKEVNG, Gpo ovbevtikn podnuatikn yvoor. EEdAiov, coppova pe
TOV KOVOTPOUKTIPIGUO 1 KEVTIPIKY 10€0 €ivorl OTL TO TOdl KATAGKEVALEL EVEPYNTIKA T YVAGCT] KATOVODVTOG
COLPOVA e TO KA TOL YVOOTIKA amofEpaTo Kot Ogv TNV OmoppoPd TadnTiKG AmodEXOUEVOS TIG ATOVELS
TV GAA@V. To gpébiopa Yo TNV KOTAGKELT TNG VENG YVAOOTG EEKIVA aO [ie, TPOPANUOTIKY KOTAGTAON, N
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1° Exmaudevtikd Tovédpro «Evtaén kot Xpfion twv TIE oty Exnoudsutich Awadikacior

omoia KOT' apynv QoiveTal va pnv pmopel vo cuUPPocTel pe v eVOTAPYOVGH 0pYAVMGT TNG YVAGCNG OTO
modi. (Tovpdong, 1999).
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Eiwova 2: YrepPoln

H 81| pog mpocéyyion PEcm oV VEOV TEYVOAOYIDV CLVIGTOTOL TNV TOPAKAT® KATUOKELN 1 OToio, givat
LEV EVKAEIDELD YEMUETPIKN KATAGKELT OAAA Oyl pe aAnOvo kavova kot dtofnn!

Kotaokeon: TomoBetovpe obo povadioio tunpato kdeta PETOED TOLG OMMG OTO TOPOKAT® GYNLOL.
Agdopévov tov TUAHOTOG X Tov Tailel polo erebBeprng peTafAntng a@ov petd Oa «kvnBel», dnA. Oa
OVEOUELMVETOL TO UNKOG TOV, KO Le TN Ponfgia TV SIoKEKOUUEVOV TOPOAANA®V, KATAGKEVALETOL TO TUT IO
y. Amo ta opowa Tpiywva, To y ival o avtiotpoeog tov x. Kabog tdpa 1o Sketchpad kivei o tunpa x, pe
Bonbelo Tov iyvoug (trace) tov ormueiov pe «OLVTETAYUEVEG (X, Y)», TPOKVMTEL 1 YVOOTN HOG KOUTOAT.
Emonuaivoope kor mdAr O0tL 1 mpoofyyion oavth givol kobopd YEOUETPIKN KOl OEV TPOKVTTEL OO
aAyefp1Kong VTOAOYIGHOVG VIO TNV £Vvola TNG YPAPIKNG Tapdotaong. Emiong, eaivetal Eexdbapa yio GAAN
po eopa 0 VToROcK®V POROG TNG LOVADAG.

5.4 Eéopoiwaon tns Papvtytas - Aiabsuatikotyta

H omoonacpoatikn yvoon 6g Ponbdst to pabntm vo cuyKpotTioel T HOPE®CT| TOV UE TPOTO OLGLMOY|, MG
Babed modeio (one. H apyn g dwbepotikng ddackariog €xel otdyo v Sappnéet Tig Slo®PIoTIKEG
YPOUUES LETAED TOV AVTIKEIUEVOV PAONONG, TPOKEEVOL VO, YiVEL GLUVEIONGN 1 GUUPOAT TOAADY ETOTNUDV
otn dnuovpyia ovvBeTng Yvdong Kot cvvletmv epappoydv g (Inyuikn, 2003).

E&dAhov, 610 Bifiio padnuatikdv tov exmaidevticod e I Iouvaciov avaeépetal pntd 6T 1 dobepatikn
TPOocEyylon TV Mabnuotikdv pe Tig dpacTnploTTeg Kot Ta oxEdin epyaciav (projects), Tov TpoTeivovTal
oto véo Avaivto [pdypappo tov Ivuvaciov, eriodoéel va dooel ) dvvarotnto oe kabnyntég kot
pofnTég oo pol véo Tpocéyylon TV Mabnpuotikdv, apod ETSUDKETAL VO T0, GUVOEGOVV UE GAAL YVOOTIKA
avtikeipeva kafdg Kol Ue KaTaoTACELS TOv avIET®RILovy oty Kabnuepwvi Ttovg (on (Apyvpdxng et al,
2007, 6. 11).

Avt ™ oTiyun €yovpe TNV vrépoyn evkaipio va dgiovue oto TOdId OTL AVTO TOV EPELPAY, dNAAdN 1M
YEDUETPIKOTOINGT TV TEoodpwV aplfuntikov npdemv, Tovg ovoiyel pio TEPAoTIH TOWKIAio omd
drabepatiKég SuvaTOHTNTEG EPAPULOYDY GE OTOLOONTOTE EMGTNUY, OAPKEL va To cuvednTonotcovy. [pdyuatt,
TOPO LTOPOVUE VO, EEOUOIDGOVUE YEMUETPIKA TOTOVG TNG DVOIKNG TOV TEPIAAUPAVOVY TOAVDOVULLO. ZYETIKA
L€ TOVG TPOYWPNUEVOVG HLOBNTES, 10MG TPENEL VO YIVEL AVOQOPA GTO OTL TOPO UTOPOVV VO KOTACKEVAGTOVV
yevikotepa aptpol mov exepdlovtol g TNAike TOAV®VOU®Y LE PNTOVG CUVTEAEGTEC.
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Eixova 3: Bapitnto

[0, v KOTAGKEVAGOLE TO TR S Tov TOmov s=(1/2)gt” KoTackevdlovpe TpdTo To TPpo pikovg (1/2)g.
211 cuvENELd SESOUEVOD TUNIATOS PAKOVG t (Tailel TO pOAO TOV XPOVOV), KATOGKEVALOVLE TO TUApO t Kot
éhog o Tpfpa (1/2)gt’=s. Apkel Tdpa vo Bécovpe e kiviion To onueio mov opilel To Tpfpo t (propei va
yivel pe ypfon g emdoync Action Buttons — Animations am6d to pevod Edit tov Sketchpad) yw va
OTOACOGOVLE TN YOPLITOUEVT] LG UTaAitoo vo aveRokatefaivel vd v emidpaon pog virtual yeopetpikng
Bapvtikng dvvaung. Emonupaivovpe 6tL otnv OAn O001Kocio. OV VIEIGEPYETOL KAVEVOG OAYEPPIKOS
VTOAOYIoNOC!
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