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MNpooiuo

To emMPOPPWTIKO UAIKO yIa TV ETTIMOPPWON TwV EKTTAIBEUTIKWY oTa Kévipa ZTApIENS
Empdpewong, oto mAaiolo tng lMpdéng «Emuodpewon Ekmaideutikwy OTn XpAon Kai
aglotroinon Twv TME otnv ekmaideuTikn d1dakTIKr diadikacia» Ttou EMEAEK I, I’ KIZ,
TepIAaPBAvel 5 TeUXN: €va TEUXOG yIa TO YEVIKO PEPOG KOl TECOEPA AKOMN TEUXN yia Toug 4
KAGdoug Tou €1dIkoU pépoug. To keiyevo Tou Teuyxoug 4 TTou akoAouBei TTepIAapBavel To
ETTIHOPPWTIKS UAIKO yia To E1dIkd MEpog TNG ETTINOPPWONG eKTTAIBEUTIKWY KAGdou MNMEO3 oTa
Kévtpa Zmpigng Emudpewaong (KZE). To uAiké TTapartiBetal opyavwuévo o€ evoTNTEG, OTTWG
autég TTpoBAETTOVTOI AT TO AVOAUTIKO [Mpdypapua Zmmoudwv yia 10 evikd Mépog Tng

ETTINOPPWONG EKTTAIOEUTIKWV.

To UAIKO TOU TTaPOVTOG TEUXOUG dnuIoupyRBnKe atrd ouyypa@Ikr) opdda Pe ETTIKEQAANG TOV
KaBnynt Tou MavemaoTtnuiou ABnvwy Xpdévn Kuvnyd. H mrpdtacn auth cuvtaxBnke oTo

TTAQIOI10 TWV APPOBIOTATWY TNG EIBIKAG ETTIOTAMOVIKNG ETTITPOTTAG, ATTOTEAOUMEVNG ATTO TOUG:

o XapdAhauto Zayoupa, KaBnyntfj Tou lMavemoTtnuiou Matpwy, o oTroiog éxel TNV

€UBUVN CUVTOVICHOU TWV EPYACIWY TNG ETTITPOTTAG
o BaaoiAeio AaydIAEAN, AvatrtAnpwTrh KaBnynth Mavemotnuiou Makedoviag
o BaaoiAeio Koun, Emikoupo KaBnyntr MavemoTtnuiou Martpwy

e AnunATtpio Koutooyiavvn, Emikoupo KaBnynty ApioTtoteAciou [MavemoTnuiou

Oeooalovikng
e Xpoévn Kuvnyo, KadnyntA MavemoTtnuiou ABnvwv

e Anunitpio WUAAo, KaBnyntr ApioTtoTteAciou MavemmioTnuiou ©eooalovikng

OMoi o1 avwTépw eival pEAN TnG dekasgaueAolg EmoTnuovikAg EmiTpotmig Tng Mpdéng, TTou
€xel op1oBei otnv Ut apIBu. 5/20-9-05 cuvedpioon Tng KEEBETT.

21NV eKTTOvnon Tou UAIKOU cuvéRaAlav ol akdAouBol ouyypageic: Kab. X. Kuvnyog, Ap. T.

WYuxdpng, K. FappiAng, Z. KeiooyAou.
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Tnv empéleia Tou keipévou ékavav o [ewpylog lMavotmoulog, Mnxavikég H/Y kai
MAnpo@opikng kai n AAuntpa Eyydpyxou, ®ucikdg, MSc MNAnpo@opikAg kal ETTKovwviwy,

oTeAéxn Tou Topéa Empopewaong kal Kardptiong Tou €alTY.

To mapdv emMpopPWTIKO UAIKO atroteAei 18iokTnoia Tou YTEMNG® kai kaAuTrTeTal ammd Tnv

IoXUouoa VOUOBETia yIa TNV TTPOCTACIA TWY TIVEUUATIKWY OIKAIWHUATWY.
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1. Evcayoym

O1 onuewwoelg avtég exkmovinkay pe 6tdéyo otdYo va amoteAésovv fordnua ot dadkacio
gvpelag emMUOPP®ONG Yo T0 €01KO pépoc tov podnuatikov ITEO3 n omoia kot o €xet
éxtaon 78 wpav. Ilpoopilovtar yio ToV ETPOPPOVUEVO EKTOUOEVTIKO OAAL KOl O epYaLEio
TOV EMUOPPAOTAOV TOV GLYKEKPUEVOL HEPOVS TNG EMUOPEOONS. To eYKEKPYUEVO AmO TO

Y7.E.IL.O. mpdypappio cTouddV eival opyovoprévo o Tpia Hép.

2170 TPMOTO OV €YEL MG OVTIKEIPNEVO TN AOKTIKY] TOV HoONUOTIKOV Vo TO TPIGHL TV
Teyvoroyivov g [TAnpoopiog kal g Emkotvoviag avtiotoyovy Kupimg ol TpadTeg EXTA
evotreg (2-8) tov mapodvTog. Avaeépovtal og Bacikd ototyeio S0UKTIKNG TOV LAONUATIKOV
070 TAAIC10 TNG 0ELOTOINCTG TOV YNPLOKADV TEYVOLOYIDOV MOTE TO LAONUA TOV LoONUATIKOV
va amokTd Tpochetn madaywyk a&io. Avaidovion mévte PaciKEg Katnyopieg LOONUATIKOV
OPACTNPOTATOV UE YNOLOKA EpYOAEin Kol TpoTEivovTal £va 1} dVO AOYIGUIKE amd TtV KaOe
Katnyopia ®g Pacikd yio v £viaén TV TEXVOAOYI®V avT®V 6To puadnua. To okentikd ivat,
avti 0 EMPOPPOVUEVOG Vo TANPoPopn el yio peydAo aplBud AOYIGHK®GY TOV LITAPYOLV, Vi
euPabvvel omn xpnon Kot TNV OOOKTIKN 0EI0TOINCT EMAEYUEVOV EKTPOCAOTMOV OO TIG TEVTE
avtég Katnyopiec. 'Etol, anopottdviog amd 1o oepvaplo tov 96 GuvoAkd mpdv, va £xeL 6T
OUKTIKY TOV ‘QOPETPA’ GUYKEKPUYEVEG TPOTAGELS Y10 YPNON TOV YNOLUKOV EPYULEIOV GTO
nanud tov. Oa £xetl emiong Kot TNyEG avalnons GAA®V AOYIGHIK®OV 0AAL Kupimg Ba €xet

avamTOEEL TO KPLTHPLOL ETAOYNG KoL TO GKEMTIKO O100KTIKNG a&lomoinomng Toug.

To devtEPO KO PEYOADTEPO GE £KTOOT UEPOG TOV TPOYPAUUATOS CTOVIMY OVOPEPETOL OTN
SWakTiK aflomoinorn eKmOdeLTIKOD AOYIGUIKOD Yoo To. pobnuoatikd, xabdg Kot otnv
a&lohdynon kot mpocsoppoyn ‘cevapiov’. Xtig 51 dpeg empudpemong mov tpoPAiémovral, Oa
NTOV  OVATOTEAECUATIKO T Ynoakd epyodeio vo dwdayxbodv ce amopudvmorn amd Tig
OWOKTIKESG TOVG ePaployES. T To Adyo awtd, oty evotnta 9 mov amoteleiteal amd 10
VIOEVOTNTEG TEPLYPAPOVTOL OVTIOTOLYO OEKA TPOTAGELS a510T0INoNG TOV PACIKOV YNOLOKOV
epyoreiov. Ztdyog eivar ot cuvadelpot pabnuatikoi vo e£0tKewOOVV LEe TIG AEITOVPYIKOTNTES
TV gpyoieimv péoa amod Tig Tpotdoels avtég mov ovopdalovpe ‘cevapila’. Ot Tpotdoelg mdat
elvan emAeypéveg dote va kohdmTouy OAeg Tig Tééelg MNpvaciov — Avkeiov Kot peyaio 0pog
amd TV VAN TOV podnuatikov, eve vrootnpilovior and 6Aa ta facikd Aoyioukd (BA. Tov

TIVOKO TOL 0KOAOVOET).
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Me tov tpdmo avTd 0ot emMpopPovpEVOL Ba glval £TOYLOL Yo T GLUUETOYN TOLG GTO TPITO

pépog, omov Ba dwatibevrtarl 15 dpeg yio v avartuén amd Tovg i010v¢ kot v agloAdynon

LIKPO-EQOPUOYDV Kot oevapiov Paciopéveov oTa 0EKOL TOL OTOTEAOVV TOV KOPUO NG

EMUOPPOONG. XT10Y0¢ PéPora elvar o empopeoduevog vo punv givor amkd oe Béon va

EQUPUOCEL TIC 0EKO OVTEG TPOTAGELS OAAG KVupimg va eivan og BEom va emvoet 0 110¢ TpdToLE

SWOKTIKNG a&10moINoNG TOV YNEIKOV TEYVOLOYIDV e 6TdY0 Vo, avaPaduicet To uddnud tov.

Titiog Xevapiov I'vootiky

Heproyn

I'vowotiko Odua

Taén

Ykurodpovtog  pe emperpikd

TOPOAANAOYpOppo  ZynpaTa,

MetafAntéc

[516tNTEg
TAPOAANAOYPAULUOV

IMopvéocio A

YE - AI' ABdxkwo -

XeAmVOKOGHOG

Kotaokeun MetafAntég
Avvopikng

I'poappatocelpdc

Avolroyieg

Iopvécio B

YE - AI' ABdxwo -

XeAmVOKOGHOG

Méoa  mievpav Tewpetpikd

TPLYDOVOL Xymuoto

[010Teg  TuMpaTOC
TOL EVOVEL TO. UECA

TAELPOV

Ivpvéoio T

AT
Sketchpad IV

Geometer’s

Eppaoco OloxkAnpdpoto
[Topafoikov

OlKOTEAOV

E&dvtanon, pétpnon

euPaodov yopiov

Avkewo I’

AI' - AX Geogebra

Metaoymuatiopol  T'ewpetpia

OTO ETITEDO

A&ovikn Zoupetpio

Avkewo A

AI" Cabri Geometry 11

Yvppetaporég oto  I'ewpetpia,

100GKEAEG YVVOPTHCELS

Soppetaforn,  yp.
[Mapaoctdoelg,

HUEY10TO, EAAYIOTO

Avkeio A,

Avkewo I'

AT Cabri Geometry II

H Opowdmra wcg Zvvoptnoeig -

Adyog [Thevpdrv Opowotnta

y=a-y
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Avkego A

AX Function Probe




Tpryovoperpikéc... Kukhkég Tpryovopetrpikég Avkewo B AZX Function Probe

2VVOPTNCELS; YVVOPTNCELS 2VVOPTNOELS

[TAnBvopog 2TOTIOTIKN Awyeipnon Ivpvaocio I' AA ABdxio
Metavaotodv oty OTATICTIKAOV Ta&vopovpe

EAAGoa oedopéEvmv

EAdyiom XVVOPTNCELS Melétn  peyiotov, Avkeio A,B  Ilep. Modellus

amOCTOO ovo elayiotov

TPEVOV

Koatd ) didpkela Tov empoppmcemy, tpoteivetol to Oempntikd ototyeio TG O100KTIKNG Vol
ov{nmOBodv ko va peretnBodv péoa amd mopadeiypato 6mov Ba meprypdpovtor mOovES
dpaocTNPOTNTEG HoNTOV pE Ta epyaleio avtd kot 1 onuocio tovg. I[poteiveton emiong va
d00el xpOVOG GTOVG EMUPOPOVIEVOLS VO, YPNCUYLOTOGOVY TO. AOYICUIKA KOl Y10, OIKY| TOLG
EMOTNUOVIKY] €vaoyOAnon kot ovlnmmon yopw omd OEpata HobNUATIKOV TOV  TOLG
evolpépovv. Mo Aoyikn opydvoon g mopeiog g empdpemwons Ba ftov n ocvvoun
gloaymyn oto Oeopntikd 0épota (ke. 2,3,4,8) ko petd, péoa and to mopadsiypoto tov 10
oevapiov, N euPdabvvon oe €01KA Oépata YvOOTIK®OV TEPOoYdV Omwc 1 AlyeBpa, 1
I'eopetpio kKo n Zratiotikn (ke@. 5,6,7) petd and kédbe avtictoryn evotnra cevapiov. Eidwkd
70 KePdAowo 4 glval ypappévo otnv €kd0on ot Tov BondnuUatog e To VOGS ETGTNLOVIKOD
— QKON UATKOD KEWWEVOL LE ALGTNPT OVOPOPE GE EMGTNLOVIKES EPEVVEG Kot LEAETEG. XTOYOG
TV ovYYypaeiwv BéPata etvar va ddcovv pia chvoyr Tov Tt EEpovpe HEYPL GNUEPA Y10 TN
pébnon tov podnpatikov Kot Ty oElomoinon TOV YNneuKOV TEXVOAOYIDOV YL OUTHV.
Agvtepedmv 6TOY0G OUMC ivar €miong Vo OMCEL GTOV AVOYVAOOTN TNV aicnon 0Tt 0 Y®Pog
NG SWOOKTIKNG TOV HLOONUOTIKOV EYEL L0, VTOVOLLIN K10 TOVTOTNTO AVAUESO OTIG SIOOKTIKEG
EMIOTNEG KOl OTL VITAPYEL CNUOAVTIKT] YVAOGCT 7O Y10 TOVG TPOTOVG LLE TOVS OTOLOVS UTOPOVLLE
va fondnoovpe Tovg HaONTEG HOG VO KATOVONICOLV To LOONUOTIKA. XT0 TEAELTAiO0 KEPAAOLO
(10) mpoteivovton TPOAKTIKOL TPOTOL EPUPLOYNS TOV YNPLUKDOV TEXVOAOYIDV GTY| GNUEPIVA
oxoAkn taén. Emmpocheta pe 10 mapdv Ponbnua o empopeodpevog ekmondevtikdg Oa

npénet BEPara va supPovAevtel Kot VAIKO Tov dtatiBetor amd Tig mnyég tov Y.EIL.O..
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2. H oxkompotntoe g £vroing epyoreiov Yneuokng

TEYVOLOYLOG 0T HOONROTIKY] EKTALOEVOT).

[Ipwv eumioakodpe pe to O Bo evidovpe ™ YPNON TOV YNOWKAOV TEXVOAOYIDV OTN
MobOnpatikn Hodeio mpémel va eetdoovpe to “yiati’. Exatoviadeg ypovia, 610 KOTO KATO,
ot Pooikn Todeio S104cKOVTOL TOL HOONUATIKE LE TO CTOTIKO HLEGO TOV TIVOKO/YOPTION Kot
KipoAiog/otodol kot Tov yéptivov PBiiiov. H mpdn teyvoroyia, ot aptBuntikoi vwoAoyloTé,
mpokdiesav ‘Bopvfo’, 6Tt nradn Ba yivovv amapaitnto epyoireio yio KaOe pabn Kot ot
B avtikataoTcovy TV avaykn vo kdvovue mpagelg pe to xépt. IToAv ypnyopa, Npbe o
avtidoyog 0Tt o1 pobNTég mpémetl va EEPOVV TOVE KAVOVEG Kol T oNpacio Tov Tpasemv Kot o
novog Tpdmog va Tig KataAdfouvv givar va Kavouv mpdéetg ot id10t. Ot VTOAOYIGTES AVTOL dEV
YPNOUOTO0VVTOL OUEPA EMioNa oto padnuota ovte BEPata otig e€etdoelc. Dovopevikd
01 AOY01 NTOV SLOOIKOGTIKOL. TNV TPAYUOTIKOTNTO OU®G 0V LINPEE TEIGTIKO emMyeipnua 0Tl
B mpocHiécovv kATl GTOV TPOTO TOL Ol UaONTEG KoToAafaivouv paBMUoTKEG EVVOLES.
Yrdpyovv emiyelpnpoto yo. TNy YpHoN TOV YNOUKOV TEYVOAOYIDV OPKETE TEICTIKO MOTE

TovAdyoto va ailel n emévovon Kupiwg og xpovo kot Tpoomdoeia;

Oewpodpe o¢ apetnpio Vv 0éon O0TL N €vtaln g ¥PNONG TOV YNEIK®OV EPYAULEI®V GTO
EKTOLOEVTIKO LLOG CUGTNLLA EYEL VONLLOL LOVO OTOV GTOYEVEL G€ KAmola TPOGOET Today®yIKn
a&io. [Tapd i onpavtikéc mpoonddeieg Tov [Tadaymyuod IvotitovTov ta tehevtaio ypovia,
TO. HOOMUOTIKE 6TO EKTOOEVTIKO HOG ovoTnuo cvveyilovv vo exkioupdvovior amd v
Kowovioh g €va KOTAKEPUATIGUEVO YVOOTIKO OVTIKEINEVO, U100 Be@pnTiKy YvOON 7oL
OOACKETAL KUPIOG PETOMIKA HE AEOVO TNV OTOUVIUOVELCT] TOV APNPNUEVOV OPICUAOV KoL
Bewpnudtov g Bewpiag kot v eEdoknon ot ADON ACKNGEWV e GTOYO ATOKAEIGTIKA TNV
avTipetonion tov eéetdoewv. Ot podntég OLGKOAELOVTOL VO KOTAVONGOVV TIG OPTPTLLEVES
padnuoticée €vvoleg kot dgv PAETOLY G TioL KPPdG propetl var Tovg ynoéyouy otn (on
TOVG UI0G KOl GLYVA POIVOVTOL OTOGTAGIOTOMUEVES Otd TNV KAONUEPIVOTNTA TOVG 1| omd KATL
YEWPOTOOTO o1 (N Tove. AVOTOPELKTA, YPNOLUOTOLEITOL O TLTIKOG HOOMUOTIKOG
QOPUOAMCUOC KOL TOL OTOTIKG TPO-TEYVOAOYIKG UECH EKOPAONG HOOMUATIKOV EVVOLDV LE
OTOTEAECLLO, VO, ONUIOVPYEITOL QKO EVa EUTOSI0 KOTAVONONG TOV EVVOLMV GTOLG HoONTES,
LL0G Kot €KTOG 0d TIG £VVOLEG £XOVV Vo LABOVV Kot TO MG TIG AVATOPIGTOVUE (TOGO LAAAOV
10 YloTi Vo TIG avamoploToOUE pe Tov Tpdmo avtd). Edv mpocbécet kaveic kot to dyyog mov

onuovpyeiton omd TV OVAYKT ETOACIOG Yo TIG EEETAGELS, KATOAYEL GTO GUUTEPACLO OTL
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oAV Alyec evKoupieg HIvovTol GTO AVTIKEIEVO OLTO VOL TO OYOTIGOVV KOl VO TO KOTAVOT|GOVY

01 TEPLGCOTEPOL LOONTEG LOC.

H esmomuovikn yvdon otn JdoKTIKY ToV HaOnUatikav ond tn dekoetio tov "90 puéypt
onuepa divel Woitepn EULPACT GTOV TPOTO LE TOV 0010 Ol HOONTES AVaTTOGGOVV GUVELINTH
LaONUOTIKY OKEYN, AEITOVPYDOVTOS GE EVa KOWVOVIKO TEPPAAlov, dnAadn dtav Agttovpyohv
0€ TMEPLOTACELG EMKOWVAOVING LE TOVG CVUUAONTEG Kol TOVS EKTOOEVTIKOVS TovG. TTapdAinia
LE TO OTOYO TNG KOTAVONONG GUYKEKPUUEVOV EVVOLDV TWV OVOAVTIKOV TPOYPOUUATOV TOV
LOONUOTIKOV, 1 YEVIKOTEPN TOOAYWOYIKY] TAOT €lvol Vo HEAETHCOVUE TMOG HECO OO TNV
EKTOOEVOT UTOPOVLLE VO EVIGYDGOVIE GTOVG LOONTEG EVaV EMGTNUOVIKO, LoONUatikd Tpdmo
okéyng. Emopévmg o otdyog dev givor TG0 1 KOTAVONGN EVVOLDY TTOV OVOPEPOVTIOL PNTAOG
HEGO GTO OVOAVLTIKO TPOYPOLLO TOV GUYKEKPLUEVOL YVAOOTIKOD OVTIKEUEVOD, TPOKELUEVOL
VO 0VTOTTOKPIVOVTOL OTIG EEETACELS TOV EKTOUOEVTIKOD GLGTHHOTOC. Eival, moAd guputepa, n
evioyvon ™G AOYIKOMOOMUOTIKNG TTUYNG TNG OKEYNG KOl £KOPAONG TOV HoONTOV ©¢
aVOTOOTOCTO UEPOG TNG KOVATOVPAG KAl TOV TOMTIGHOV pag. H Aoyiko-podnuatikn okéyn
Bewpeitar OA0 KOl TEPIOCOTEPO TOMTIGUIKO YOPOKINPIOTIKO, OM®G KoL 1 £KOPOCN, 1
ocLALOYIKOTNTO Kot 1 Onpokpatio. ‘Oco aeopd ot OWOKTIKY TV HOOMUOTIKOV glvol
eMOUEVDG €vTovn M avdykn onpovpyiog padnolokdv mepBaAloviov 0mov kvuplapyodv 1
opbomn, o oJwAoyog, T0 Plopo, 1N EKEpAcT, N AVATOPACTOCN, O TEPUUATICUOS, 1
EMGTNUOVIKT] GTACT] OMEVOVTL GTN] YVMOCY KOl 1| CUUUETOYN GE TOAAATAEG GUAAOYIKOTNTEG.
Y10 mAaiclo avtd ta 0o To poBnpaTiKd ekAapuBavoviot ¢ pio ETeTAUN ToL 1 €EEMEN TG
oLVIOTOTOL OTI) CLVEYN OUEIGPNTNON KOl GTOV EMOVOTPOGOIOPICUO TOV OEUMUATIKOV
CLOTNUATOV, TOV TPOPANUATOV Kol TV AVcedv Tovg. H pudbnon o tov pabnuatikdv og
L0 EUTELPIKT), VTODETIKO-TOPAY®OYIKN dtadtkacia, 6mov {nroduevo givar 1 dnuovpyio Kot 1
aVATTUEN TPOCHOTIKGOV VONUAT®V amd Tovg HoONTEC péco omd VTOBEcELS, E€IKOGIES,
amodei&elg, avaoKeVES, avTumapadelyuata, cuveyeic tpomomomoelg kot eAEyyovg (Kvvnyde,

2007).

Mo mv wepintoon Tov padnuatikdv n ynelakn texvoloyia propet va a&tomomOet axpimg
oe avTd 10 TAAICIO OTOV YPNOIULOTOOVVTOL EOIKA GYEOCUEVO YNOLOKE EKQPOUCTIKE
gpyoiein o ovvovooud pe  gpyoieion  vmootPiEng  oLAAOYIKOD  OlHAOYOL Kot
emyyepnuatoroyiog (Xpovéxn, 2000, Matcayyovpag, 1987, Kovtoerivn&®coptiiong, 2002).
Me 10V 0po ‘€KQPPOCTIKA £pyoAeia’ gvvoovpe epyaleint AOYICUIKOD TTOV €lval oYEOGUEVOL
®ote ol ponTég vo pmopohv vo KoTaokevdalovv HOVTEAD HE HECO TIG TMOAAOMAEG Kot
OAANAEEQPTOUEVES HOOMUATIKES OVOTOPUCTACEL, VO TEPAUATILOVTOL LE TN CLUTEPLPOPE
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Tovg Kot va. o aAAdlovv ocvyvd Kol pe evkoAia, va yewpilovtal, vo avaAdovv Kol vo
ovoyetiCovv dedouéva. Ta epyoreion avtd emiong vrootpilovv T dovVOEoN UETOED
LOOMUOTIKOV TEPLOYDV OV £IVOL KOTUKEPUOATIGUEVES GTO OVOALTIKO TPOYPOULO, OTWOC 1|
dAyefpa, n avdivon, 1 Evkdeidia, 1 d10poptkn, N SOVOGHOTIKY KO 1] OVOAVTIKY YEOUETPiaL
KO 1) TPLYOVOUETPIOL GTNV YEMUETPIKT KO TNV OAYEPpIKN TS Ekeavor. Me ta epyaieio ovtd
ol HoONTéG amokToVV eumeEpieg EUTAOKNG UE TN AOYIKO-HOONUATIK oKEYT TIG Omoieg elval
adLVATO Vo EXOVV X0Pig Ta duvapkd ovtd péca. O duvapkog XEPIoUOc, N TOPATHPNON Kot
Ol AAMAEEQPTDOUEVEG OVOTOPACTACELG VUL O1 IOOTNTES TOV EPYOAEIDV TOL EVOLAPEPOLV TN

SakTIKN TV podnpatikav (Kvvnyog, 2007).

H mpaypatikétto avty dev onpaivel 0Tt 1 TPocEyylon ot SOOKTIKY TOV HaONUOTIKOV
etvat TeQvo-KeVTIPIKN Kot EMOUEVOS epyoreto-kevepikn. H éupaon Ppioketon ot drodikacio
YPAONG NG TEYVOAOYIOG OLTNAG Y. TOV EUTAOVLTICUO TNG KOLATOUPOG TOV HOONTOV e

TEPLGGOTEPT KO TTLO TOLOTIKT AOYIKOLOONUATIKY OKEYT).

H a&omoinon g teyvoroyiog pe tov tpdmo avtd ocuvicTtd o, TPOKANGN Yo GOG TOLG
LOYOUEVOVG  EKTTOUOEVTIKOVG Kol Yo TO EKTOOEVTIKO HOG MHOVIELO £€Tol Ommg £€xel
eykaf1dpubel oV TPAEN 610 eKMOdELTIKO oG chotua. Ot wopotl mov datifevton yio To
eYXElpNUO. ™G EvtaEnNg G YNEKNG TeXVOAOYiog oTn OWOKTIKY] TOV  HoONUATIKOV
a&lomoobvtalr TOAD KaAvtepa edv d00el Eupaocn oty amortovuevn avaBaduion g
ToLOTNTOG TG ddackaiiog Tov pabnuatog tapd ebv amdd ypnoyoromel ) texvoroyia avt
Y0 OVOTTOPOY®YN TOL TAPAOOGLOKOD KOt YEUATOV TPOPANUATO LOVTEAOD OOOKTIKNG OV €K
TOV TPAYHATOV oLVl kvplapyxel oto oyoAeio poc. ' avtd kot m empudpemon otnv
a&lomoinon TV YNEeoKOV TEXVOAOYLOV Yol T SOUKTIKY] TOV HOONUATIKOV £6TIALEL GTO TMOC
Ba ypnowonomBodv ce mhaicto mov va yapkaktnpiletor and tpdchetn moadaymywkn oiia.
Avapéverar BéPora ota emodpeva xpovia vo dtatefodv kot epyoieion YnEOKNG TEXVOAOYIOG
OYEOOGUEVOL Y10 TEXVIKT] VTTOCTNPIEN TOPASOCIUK®OV TPOKTIKAOV, ONAAST GUUTEPLPOPICTIKA
00KNGL0AGYI0L VTOSTNPIYUEVE, 0O cvuoThuota dtayeiptong ko ‘aglohdynong’ g HopONG
‘0000TO-AA00G’. AVTA OU®G Oev amoutovV 1daitepes mPOGOeTES TEXVIKEG 1| TOOUYWYIKES
YVOGES ONO TOVG EKMOLOEVTIKOVS (BOTE Vo €Yl VOMUA Vo, YpNoLLonombody mdpot
EMUOPPMONG  EKTOOEVTIK®OV Yyl TNV  ekuddnon g ypnong tovs. Mmopovv  va
YPNOLUOTONOOVV GUUTANPOUATIKA GE GUYKEKPIUEVO POAO OTAV 1| YNPLOKT TEXVOAOYia glavt

TOAD 10 EVPEMG SLABESIUN Kot Ol ATOPOLTNTEG VITOOOUES GE AELTOVPYiaL.

Kolobpoaote Aomdv 6Aot va So0pE TDG e apOopUn Kot EPYOAELD TIG YNOLKES TEXVOLOYiES Bal

UTOPEGOVE VO GUVEICOEPOVILE OTNV TTOLOTIKN BeATimon Tov ekmaldevTikoy pog Epyov. Ta
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TOVG AOYOVS QTOVG 1 EMUOPPMOT EGTIALEL GTO AVTIKEIHEVO NG GVYYPOVNG OOUKTIKNG TOV
HOONUOTIKOV PE TNV YNOUIKN TEYVOAOYia. Xtnv mopeion avtng g emuopemons 0o
amoktnoete PEPato Kot TV amapaitnn TEXVIKY KATAPTION TOV APOPd OTIG AEITOVPYIKOTNTEG,
TOL YOPOKTNPIOTIKA KoL TIC SLVATOTNTES CVYKEKPIUEVOV EPYOLEIMV TOV EKTPOGHOTOVY OAOVG
TOVG TPOTOVS LE TOVG OMOI0OVE M TEXVOAOYIO QTN UTOPEL VO LINPETNOEL T1 OOUKTIKY| TOV
padnuotikov. H ovcia 6pmg givor ot Ba vmootpybeite oto mdg vo 0ElOTOMGETE TNV
ocLyypovn yvoon Yo va avafoduicete to J0KTIKO Gog £pyo aSl0mOOVTOS TO YNOLOUKE
epyoreia Kol TOPAAANAQ VO, GUVEICPEPETE GTNV AVABOOUIGN TOL POAOV GOG OTEVOVTL GTOVG

HaONTEG GO Kot GTNV KOWwmVviol EDPOTEPQL.
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3. EXma1d6evTIKO AOYIGUIKO Y10 TO poONUoTIKG

To okentikd NG EMAOYNG TOL EKMOIOEVLTIKOD AOYIGUIKOD YloL TNV EVPEID EMUOPP®OT Yol
TOVLG GLVOOEAPOVG LOONUATIKOVG EIVOL AUECH GUVOEOEUEVO E TNV TPOPANUATIKY] TNG XPNONG
™G TeXVOAOYiag Tov €xel avamtuyfel oV EMOCTNUOVIKY KOWOTNTO TNG OWOKTIKNAG TOV
ponpoatikov. Onwg eirape Kot mponyodueva, o pOAOG TG VTOAOYIGTIKNG TEXVOAOYIOG OTN
OaoKaAi TOV HoOMUOTIKOV €el OC KVPLO dEova TNV TPOGEYYIoT TMV LVTOAOYIGTOV ®G
OVOTOPOCTACIOK®OV EPYUAEIV EkQpaong podnuatikdv evvolwv. H ypnon tov epyaieiov
aVTOV glval AppNKTO GLVOEOEUEVN HE TN HOONGLOKT StodKacio Kot e TN OopdppmoT evOg
oLYYpovoL  dakTKoV  ‘mapodeiypatog’ to  omoio  vmootnpilet ™V KoAMEpyeln
HeBOSOAOYIKMV 1KOVOTATOV Kol 0e&lotNTmv, T dlgpedvnon péoa amd To melpapo, TV
OULOOTKY] EPYOCIO KO EMKOIVOVIO TOV HLOONTOV 6TO TAOIGL0 GUVEPYOTIKMOV OPOCTPLOTHTMV.
Ytoxebel onladn ot onuovpyio vEmV poOA®V Yoo TOV EKTOUOELTIKO KOl TO poONTh.
Emumpdobeta, n e£€MEN g TE)VOAOYIOG TOV VTOAOYIGTAOV TTOV a@opd TN pdonon kot
daoKaAi TV HaONUATIKOV gpeaviletol va evioyDel TNV Aporn ToAdV eumodinv (m.y.
aVOTOPAcTACTG) Kot TN 01d0eon HEc®V oL TEPIAAUPAVOLY dVVATOTNTEG Y10 LLOVIEAOTOINON
amd HEPOVS TV UOONTOV, Yoo XPNON TOAAATAG SLOUGVVOEOUEVOV OVOTOPACTAGEDY, Y0l
SuvapKo xeplopd Kot KvoroOntiky dwoyeipion tov ewovilopévev ot o06vn. Ta yneraxkd
gpyoreia givar emopéveog epyoieia KVPImg Yo va Kavel podnpotikd pe avtd o podntic.
Hoapdrinio civor gpyoreio pe TO OMOIO. O EKTOOEVTIKOS MTOPEL VO GYEOLAGEL
OpaoTNPLOTNTES Yo TOVS padNTéG Tov. TéhOG pe To 1010 VTA epyaieio 0o padnpatTikidg

Umopel va aoyoin0sei eToTNHOVIKA 0 10106 PE TO POONMNATIKA 6TO O1KO TOV ETITEDO.

Ye ovtd to mloico M mpocHetn modaywywkn afio g xpnong evog AoyloHKoD oTn
dwaokaAio Tov pobnuotikev ovolinteital oTig SOHES Kol OTIC OYECELS TOL OEMOVV TIG
EVEPYELEG TOV HOONTOV LE YNOLOKE OVTIKEILEVO TOL Vo, EIVOl GXEOACUEVE VO EMOEXOVTOL
YEWPWOUO Kot vo. guvoovv €vo TAN00G OAANAETOPACE®V HETOED TMOV VTOAOYIOTIKMV
gpyorelov kol OA®V TV eumAekopévov otn owoktikn mpdén. Toa pobnuotkd mov
aVaOEIKVOOVTOL OTO TAOIGI0 TOV OAANAEmOpAce®v o€ TéTow mePPdAiovia umopel va
TEPLYPOPOVV MG 0L OPAGTNPLOTNTO O10GVVOIEGEMV PECOH OO ETAYWYIKOVS KOl TOPOY®YIKOVS
OVALOYIGHOVG TP G Mo AKAUTTY 0koAoLOio VAOTOINON G JOUKTIKMY 0dNYI®V. [ Tovg
TOPOTAV® AOYOLG OTOV EMGTNUOVIKO YDOPO NG OWOKTIKNAG TV HoONUaTIK®V 0 Opog

‘EKTOdOEVTIKO AOYICHIKO™ oLyva avikabioTatol omd meptypagis Om®S ‘dVVAIKG Ynelokd
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péoa’,  ‘OuVOpIKA  VTOAOYIoTIKG  mepPdAdovta’,  ‘OAANAEmOpaclOKA  pobnoloKd

nmepailovia’ KAT.

H ontwkn avt Ppioketal otov avtimoda tng AmAOVCTELTIKNG amodoyns KAOe VTOAOYIOTIKNG
EPAPULOYNG oveEApTNTAL Ad TV AmOPOLTNTN EKTIUNOT TG TOSAYWYIKNG TG o&iog Kot TG
EMOTNUOAOYIKNG TNG GLUPATOTNTAG e TN UEAETN CLYKEKPUEVOV nadnuotikov evvoldv. H
“KATOAANAOTNTO. €VOG VTOAOYIOTIKOV TEPPAAAOVTOC VOEITAL MG TOOAYMYIKT] CLVIGTMGCH KoL
£tol M ekmodeLTIKY adio Kol TO TOdAY®YIKA YOPAKTNPIOTIKO £VOG EPYOAEIOL OVOKVTTOVV
ato TNV TPOGUPLOYT TOVG GTOVS GTOYOLG TG HABNONG Kot GTIG TPOSTADEIEG KATAVONONG OO
™ pePLd TV pobntov. 1o enikevipo g Oedpnong avtg Ppioketon n emdiwén evog THmoOL
puédbnone g omoiog o yopokTHpoc eivor PlOpaTKOE KOl TO OTOTEAEGUOTA TNG OEV
OTOTYLMVTOL TAVTOTE LE TO, TOPUSOCIOKA KPITNPLLL TNG TAPUSOCIOKNG GYOAKNG TAENS TV
LOONUOTIK®OVY, 1 0Tolo. Kuplapyeitol cuyvd amd odnyieg TPog Tovg Habntég pe okomd TNV

‘amoKINoN’ TEYVIK®OV ETIAVONG AOKNGEWV 1 ATOOEIENG.

[a tovg Adyovg oawtolg, Y TO OVTIKEIHEVO TNG OWOKTIKNG TV  UAONUOTIKOV,
YPNOOTOMONKE EVOG TPOCEKTIKA EMAEYUEVOS WIKPOG aplBUog Aoyiciuk®v To omoio Oa
ToiEovv 10 POAO TOV EPYUAEIDV EKPPOUONC LAOMUATIKOV EVVOLOY OO TOVS HoONTEG KOl TOVG
exmodevTikovs. To kdbe Této10 gpyaieio elvarl oyedlOGUEVO DOTE VO EUTEPIEXEL EVPVTATO
eS0 LOONUATIKOV eVvvoldV. Agv £yel AOumOV £vvola 1 “KAAVYT GUYKEKPIUEVNG DANG 1] POV
dwaokaAiag’ amd éva Aoyouikd. Emiong, 1o kdbe epyodeio amontel €dkn ekuddnorn tov
SLOKEUEVOD KOl TOV AEITOVPYIKOTHTOV TOL TO OO0 GLVIGTOLV Ta {510 AVOTOGTOCTO UEPOG
™G podnuatiky €Kepacns. Agv OTEKEL AOUTOV OTO GULYKEKPUEVO OVTIKEILEVO 1 EMAOYN
AOYICHIK®V ‘QUMK®V TPOG TO ¥pNoTn’ HE TNV £vvold TG EANYLOTOTTOINGNG NG OLOKOMOG
exkpadnong g xpnong tov. H idwa n expdOnomn g xpnong tov eivol GUeso GUVLQAGHEVT LE
™ péonon tov padnuatikov. Télog, ta epyalein avtd eivor emieypéva £Tol MOGTE Yo TO
KaBéva va vdpyel cagng Kol gvpeio eumelpion amd TNV EPOPUOYN TOVS GE GYOAElD NG
EMGdoc kot tov e€mteptkol Kol EMGTNUOVIKT YVAOOT Y10 TOVG TPOTOVS LE TOVS OTOI0VG

UIopoLvV vo. a&lomomBovv S1dKaTIKA.

3.1 Kvpwe YopoKTNPIGTIKA TOV EKMTOLOEVTIKOD AOYIGUIKOD Yo TNV

OLOOKTIKT TOV HOONRATIKAOV

Me dedopévn v eotioon o€ duvopkd ynelokd teptPAAAovto, T0 EKTOUOEVTIKO AOYIGUIKO

OV YPNCILOTOLEITOL GTO TAOUGLO TNG EMUOPPOONG GTOYEVEL 6TNV 0&lOTTOINGT TG YNOLOKNG
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TEYVOAOYLOG 0€ OAO TO €VDPOG TOV TPOYPAULATOS oToVd®V TG EAANVIKNG devtepofdbuag
EKTOIOEVONG, EVAD OVOUEVETOL VO OTOTEAECEL TOWAYMYIKO €PYOAEID OTA YEPOL TOV
EKTOLOEVTIKAOV KOl TOV HoONTOV OTIS vEeg cuvOnKeg paydaiog avantuéng g TeXVOAOYiaG.
[Noa to Adyo oavtd, €xer Anebel vmoyn tOc0 1 Vmapén tov debvmdg mAOVGIOL Kot
a&loTOM ooV AOYIoHIKOD YEVIKNG ypnong (0mwg m.y. 1o excel), 660 kot ot 1dwitepeg
duVaTOTNTEG OYEOAOUOD Ko aSlomoinong g oOYYPOVNG VTOAOYIOTIKNG TEYVOAOYIOG TTOV
agopd TN udOnon kor ™ dwackoiio tov  podnpotikov  (Poyxapng, 2005,
Keisoglou&Kynigos, 2006, Kynigos&Gavrilis, 2006).

Me Bdorn v OnTIKN avT To KOPLOL YOPUKTNPIOTIKG TOV EKTALOEVLTIKOD AOYIGHIKOD Y10l TNV
EMUOPPMOT APOPOVY TOGO TIG TEYVOLOYIKEG OGO KOl OTIG TOLOOYWYIKES TOPAUETPOVS TTOL Ot
npénel va dwfétel mote va pmopel va aglomomnBel d1daxTikd 6to Hddnpo TV HoONUOTIKGVY.
O 6pog ‘TEXVOAOYIKEG TOPAUETPOL OVOPEPETAL KVPIOG OTIC TPOSPEPOUEVEG AEITOVPYIKOTNTES
eVOG EKTTAOEVLTIKOD AOYIGHIKOV Ko €eTdleTal aAANAEVIETOC HE TNV TOdAYWYIKN Popvtnta
OV OVTEC KATEYOLV ©TO TANIGIO0 NG O00KTIKNG 0&lomoinen Tovg o610 Uddnua TV

poonpatikov. TEtoleg mapaUeTPOL ApOPOVY SLVATITNTES OTMC:

H ékopaocn poOnpotik@®v Wedv kKor vonpatov, mov oyetiletor pe tn HeEAETN g
YVOOTIKNG TEPLOYNG TOV UOOMUOTIKOV KOl UTopel va apopd &va cOVOAO UOOMUATIKOV
evwoldv. O oyedlOICUOC TV AOYICUIKOV TOv £YOVV eMAEYEl GTOYXEVEL OTN OMpiovpyia
EVKOLPIOV EUTAOKNG TOV HOONTAOV G€ SLOOIKAGIES AVTEVEPYOVS KOTAGKELNG WOOMUOTIKOV

VONUATOV.

H vYmopn molhomA®V O106VVOEOUEVMOV OVUTUPUCTACEMY LE OLVATOTNTO OLVOUIKOV
YEPoU00. XapOoKINPIOTIKA oVAPEPOVUE TN OVVOTOTNTO CLUPOMKNG £KQPAONG HECH
YAOOO®OV TPOYPUUUATICUOD Kol TNV VAPEN YPUPIKADV OVOTOPACTACE®DY, OTOL Ol AAANYEG
OTN U0 OVOTOPACTOOT EMPEPOVY OAAAYEG Kol GTIC VTOAOITES OV GuvoEovTal e avtn. Ot
TPOGPEPOLEVEG OVOTAPUCTACELS UTOPEL VO APOPOVV SLUPOPETIKES YVOOTIKA TEPLOYEG TOV
padnuotikov (6nwg dhyefpa-avaivon, yeopetpia, otatiotiky, mhoavotnreg). H madaymywm
a&lo TEToV avamopacTdce®mVy elval APPNKTA GUVOESEUEVT LLE TN YPNON TNS TEXVOAOYING MG
gpyorelov mov evvoel TV  OAANAemidpacn pe TO Ypnotm péca amd Tr  dudbeon

AELTOVPYIKOTIT®V TOV OEV OOVTAOVTAL LLE TOV 1010 TPOTO KOl GTO GTATIKA LECOL.
Aepevvnon-melpapaticpnos. To Loyiouko Tpénetl va apnvel Teplddplo avATTuENG EIKACIOV
Kot voBécemv yia dca cuppaivovv otn 006vn, evicyvovtag TapdAinia Tig Tpobmobicels yia

aQoIpeTIKN okéyn Kot ovaotoyacpd. O pabntg mpénet va pmopel vo TEPAUOTIOTEL [E
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SLPOPETIKEG OVOTTOPACTAGELS TNG 1010¢ Evvolag aAAALOVTOG TAPAUETPOVS, OTOOOUMVTOG KoL
petooynuotiloviog padnuotikd oviikeilevo Kot Kataokevés, Pacilopevoc kupimg oty
avaTPOPOdOTNGT TOL LTOAOYISTH. O pabnTNg £xel £Tol TN SVVATOTNTA VO EAEYYEL TIG dPACELS
TOV KOU VO ETOVOTPOCOOPIEL TIG OTPATNYIKEG TOV, VO Olepevvd dNAadN TOVG TPOTOLG

emitevéng TV (NTOVUEVOV HI0G EKTTALOEVLTIKNG OPOCTIPLOTNTOG.

Yrootpién TS ouvepYaTIKNG pddnong Kot g emkowvmviog. To Aoyiopkd mpénetl va
vrootpilel T SLVVOTOTNTA GYXESIOGHOD OPACTNPIOTHTMY TOL EVIGYVOVY TNV EMIKOLVOVIOKN
doToon ™S padnong Tov pobnuoatikov pe déovo Tt cuvvepyatikny pdOnorn oavipeco kot

HETOED OLAdO®V LadNTOV.

3.2 Komnyopieg eKAOOEVLTIKOD AOYIGUIKOD 7Yl0 T1| OWOOKTIKI] TOV

ROONRATIKOV

Ot poBNoloKéS dpacTNPLOTNTES LE TO JEPELYNTIKO AOYICUIKO UTOPOVV VO TEPLYPOPOVY E
Baon Pacikés meployés TV LobNUOTIKGOV OTOG 1 YeOUETPia, N GAYEPPA, 1 GTATIGTIKY Kot Ol
mOOVOTNTEC. ENUOVTIKO UEPOG TWV OVOKOAIDV KATOVONONG TMOV HAONUOTIKOV pmopel va
eEnynbel eviaia kol aveEdptnro amd T HOONUATIK) TEPLOYN. ZMNUAVTIKO OU®MG UEPOS TMV
JVOKOMMV oVTOV OPeileTol €miong oIV O10TLTK TOV EVVOUDV OTIS TECCEPLS OVTEG
LOONUOTIKEG TEPLOYEG KOL TMOV  OVOTOPACTACEDY TOVG, KAODG Kol GTOV TPOTO TOL
eneavifovtat kol S10GCKOVIOL GTO AVOUAVTIKA TPOYPAUUOTO TOV HOONUATIKOV 6TO. OYOAEld.
Eniong, m mpdcobetn madoywywkn ofio amd ™ ypnon Tov yneloxkov epyoreinv €xel
SPOPETIKO YOPOKTIPA Yot TNV Kabgpio and T TEPLOYEG OVTEG TOV EV UEPEL TPOEPYETOL Kol
amo TV a&loToinoT SPOPETIKMV AEITOVPYIKOTHTMV Kol YOPOKTNPIOTIKAOV TNG TEXVOLOYIaS.
AVt akpidc divel kot TN GKOTIUOTNTO 0pYAvVOONS TOV HAONCIOKOV OpOcTNPLOTHTOV UE
Baon katnyopieg OEPELVNTIKOV SPACTNPLOTATOV UE SIAPOPES AELTOVPYIKOTNTEG YNPLOUKDV

epyoreiov. H ta&ivopnon avt pog divel Tig éENG Katnyopiec.
e NG ovuPfoMKNG EKQPAONS HEG® TOV TPOYPUUNOTICUOD,
®  TOV OLVUULKOV YEPIGUOV YEMUETPIKMV UVTIKEIUEVOV,
®  TOV YEPIGHOV UAYEPPIKAOV YNOLUKOV GCVOTNRATOV
* TG dwuyeiprong dedopévev Ko

®  TMV TPOCOUOLDGEMV ROVTEAMV KUl KUTAOTAGEDV
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[MoapdAAinio 1 taEvounon ovT OVTOVOKAQL GE KOTNYOPIEC YMEKOV €PYOAEI®V TOV
avartuxOnkay otV mPAEn Ko e TN XPNON TOV OTOIMV EYOVUE EPEVVNTIKA OEOOUEVA Y10, TO

€100¢ TV PoONCOK®OV SPUCTNPLOTHTOV TOV AVOTTOGGOVV Ol LoONTEG Le QTA.

Extoég amd to Poacwkd epyoreion £KQOPOoNS HOOMUOTIKOV EVVOLOV Yo TIG OVAYKEG NG
EMUOPPMONG £YEL oNUOGio Vo xpnoiorombody Kot AOYIGHIKA Tov Ppickovial 6To 6Tdo10
avamTuEng o€ eEE10IKEVUEVEG EPEVVNTIKEG OUAOEG OVEL TOV KOGHO Kol TO. OT0io. GLVIGTOLV
EMVONGELS ayUNG Yo TV a&lomoinomn g texvoroyiog otn S1daKTIKN TV podnuatikov. O
ot10x0¢ eivar vo owbel pia Pabdtepn yvodon Kol €momrieion TOL YOPOL CE GOG TOLG
EKTOOEVTIKOVG OAAL Kol EVOVCHO Y10 TNV DTOGTNPIEN KowvoTntag dpdone petalh oo Omov
Oa umopeite va mapakorovbeite T eeMelg kot va oVVEPYALESTE EMOTNUOVIKA UE KOO

OTOYO TNV TPOETOUAGTN Y10 LEAAOVTIKT a§10ToINoM TG TEXVOAOYING VTG,

Ag emkevipobovpe Opmg ota ynowokd epyalieio ota omoia Bo faciotel 1 EMPOPPOCT GOC.
To xaBe éva amd to epyoreia avtd emAéyOnke ¢ €vog KoAOg Kot gvpéme O1abEcog

eKTPOSMOTOG (g omd TG Pacikég Katnpoyieg mov gimape. Etvon ta e€ng:

Kamyopia: copporikn Ekepacn HEG® TOV TPOYPUUUATIGLOD.
Aoyiopko: Xehwvokoopog (ABdxio)

Evolloktikd umpoel vo ypnopomomnBel kot 1o MaLT, n 1piodidototn £€kdoon Tov

XeAmvOKOGOL, OV gival VIO AVATTVEN

Koatnyopio: duvopikdg xelptopldg YEOUETPIKAOV AVTIKEUEVOV.
Aoyopko: Geometer’s Sketchpad 11 GSP, Cabri Geometre 1) Cabri, Geogebra

Av1d T0 Tpio Aoylopkd propobv vo xpno ool 8oy 16000VaLLe KoL EVOAAAKTIKA.

Koatnyopia: yeipiopdg adyePpikdv yneokov cuoTNUATOV

Aoyopko: Function Probe | FP

Kamyopia: dwyeipion dedopévav

Aoyiopko: Tavopodpe (ARaxio)
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Evolloxktikd propet va ypnoyoromOet kai to Tabletop, 6mov avtd glavi dtobécio

Koamyopia: mpocopotdoelg LoVIEA®V Kol KATAGTAGEWDY
Aoyopwko: Modelus,

Evohoxtikd prpoet vo, ypnotpomomBet kot 1o MoPiX mov eivon vd avémtoén'

"' Ta Aoyiopd avowkotd kdduco “Xehovokoopoc, ‘Tafvopovpe’, ‘Geogebra’, ‘MaL T’ kot ‘MoPiX’ etvon

Sbéoyo kot oto http://etl.ppp.uoa.gr.
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4. OepNTIKI) Emoxkonnon: 2ovomtTiKG — Xtoyyegia
AWVOoKTIKIIG MoOnpotikov pe ™ ypnon Ynowkov
Teyvohoyidv:

4.1 Xvvorrtikd otoryeio eEEMENG TS ALOOKTIKIG TOV MaOnpatik®v

E&elktikd eivon dvokoho va Tpocdlopicel Kavelg amd moTE 11 O00KTIKN TOV HAONUOTIKOV
(‘AT amd dm Ko eUmPOC) OSOHOPPOONKE OE EMOTNUOVIKO YMPO HE CLTOVOUIN Kol
ToVTOTNTO. Mo evoeikTikn muepounvia Ba pmopovce iomg vo Bewpnbel 1o 1976, €rog
dpvong g kowotntag "Puyoroyia g Mabnuatiknig Exnaidevong” kot deEaywyng tov
OUAOVLUOL cvvedpiov, mov amd ToTE Yiveton KAOe €tog aveAlmdg uéxpt onuepa (PA. to

Gutierrez & Boero, 2006 yio pioe sOvoyr TG TPLOKOVTAETONS £pEVVAG KOOMS KOl TV GYETIKN

otoceAida, http:/www.igpme.org). Méypt 1018, 600 yvopilope yio T paddnon tov
pofnuoatikov Bpickovioay Kupimg ot TapLPEG YEVIKOTEP®V Bewpidv pddnong, Onwe tov
CLUTEPLPOPIOUOD 1), APYOTEPD, TOV OOUICUOD, TOV EUEAVICETOL KLPIMG MG EPAPLOYN NG
YVOOTIKNG Yuyxohoyiog omn padnon tov podnuotikov. Xty peto-ITwoletiovy emoyn, o
Kuplapyo HOVIEAO MTAV oVTO TNG SAYVOOoNG TOV TOPOVONCEDYV TOV HOONTOV Yo Tig
poonpatikés évvoleg kot katd v aletiovn mapddoon, n ETVONOY| YEVIKOV S0yVOCTIKMOV
povtélmv pe déova v nAkiakn opipavon (wy. Van Hiele, 1959). Méoa o€ avtd to mhaicilo
N O0KTIKY OVTIUETOTIOTNKE ¢ EMOTHUN Odyvoong Kot ‘Oepameiog TV TOPOVONCEDV
OLTAOV KoL GUVEIPUIKA 0 HoONTAG avTHETOTILOTAY 0¢ ‘acBevis’ ¢ TTPOG TIG £VVOLES TTOV dEV
katavvoovse (Hart, 1981). H ontikn avt dpwg elxe opiopéva pilikd mpofAiuoto yio tnv
Katovonon e poadnotokng owdwkacioc. Avtipetomles to podnuoatikd g avfdmopkTn
ovVTOTNTA KOl 0EV TPOTEWVE £TG1 TPOTO VO LEAETNOOVV o1 évvoleg Tov Ot 10101 o1 pabntég

OVETTUCOOV.

Koatd ta péoa g dekaetiog Tov “80 datvambnkay o1 mpdteg BEcelg yio T dopkn Bedpnon
™G OWOKTIKAG TOV HAONUOTIKOV Kol ONUOTOOOTNoOV TNV aLTOVOUNGT TOL  Y(DOPOL
(Freudenthal, 1983). H 0empnomn avt £tuxe €vtovng vmwoompiEng omd tnv KOwoTnTo TG

AT (mapaddEmc mnydlet ki avth and tov Piaget 0mmg Ba dodpe), kupimg 0101 €0 BEpaTa

2 To ke@aAaio avtd amotelel cHvoyn pépoug Tov keparaiov 3 Tov (Kuvnyodg, 2007).
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EMOTNUOAOYIOG KOL TTPOCEYYIONG TNG LOONOIOKNG O1001KAGI0G HEGO OO TIG EMICTNUES NG
ay®YNG Ko Oyl 6TEVA TNG YVOOTIKNG YLYoAoyiag. Amo mAevpdGg emotnuoloyiag, 1 Oedpnon
0TI GUVEKTIUA TN OAEKTIKN (VO TOV HOONUATIK®OV, TOV SOTLVTAOVETOL avAyAvea omd
toug Davis and Hersh, 1981 kot tov Ovykpo podnpotikd kot eiadésoeo Imre Lakatos, 1976
Omm¢ €ldape oto mponyovuevo kepdioro. H Bedpnon yio ta pobnpatikd, mov copPadifel pe
™ doukn Bewpio pabnomng, mpocdopilel To YVOOTIKO aVTO TOHEN MG MK EKQPAVGT] TOL
avOpOTIVOL Loylopo¥, g éva medio TG avOpdmTvng dtavénong Tov -amd T GTIYU| TOv
elvar  avBpomvo  kotaokedooua-  evéxel  AdOn.  Amoppimtet  SnAadn  0omoladMmOTE
(OLVOLEVOLOYIKY| O1A0TOOT KOl OOL0UPIePrTnTn LITOcTOoT TOL avTikelévov (diSessa, 1987).
H Bedpnomn avt] vmodnAOVEL 0Tl TaL LABNUOTIKA O£V EXOVV VITOCTOCT MG PUVOIKO AVTIKEIIEVO,
dev Ppiokovtar "kdmov ekel €£m", dote va  gvotabel 0 1oyvplopdS OTL 0 GTOYOS TOV
pofnpatikod emetipova givat "va to kKaTtaAdPel” Kot 0Tt €pAcOV To KOTOVONGE deV Umopel
va appiofnmmOet (ovte 0 1010¢ ovTe Ta padnuatiKd). Avtifeta, amoteAohv KaTooKeHOGLA
ToL K0BeVOC amd pog Kot dpo avtdg mov KAvel pobnupotikd eite givor pobnpoatikog
emoTuovag eite pabntig, krtiler mdveo ot dkn tov Bewpia, kdvoviag cuvveydg AdOn,
mooyvpiopato Kot dtopbooels. BéBata, vrdpyovv to pabnpatikd mtov dAot EEpovpe Kot To
omoia Bpiockovtol ypappéva og TOGa doKipa Kot £(0vV TOALAPIOUES ePapLoYEC. AvTd elvan
To, LOOMUOTIKE V1o To 0ol £XOVUE CUUPMVNGEL A0 KOWVOU OTL TO, EVVOOVLE LLE TOPOTAGLO
TpOTO0. (26TOGO OKOUN KOl TO LOONUATIKG LLE OVTH TNV VVOLa, €V VITAPYOVV MG OVTIKEUEVIKN
ovtotta. H dopkn Bedpnon tov podnuotikdv eropévog PAETEL To podnt) 6nwg akpPog
KOl TOV EMOTAHOVO TOV podnpatikov. O padntig kataokevalel, 0opel Evvoleg péca amod po
ddkacio ekaci®V, VIOHECEWV, aVTOTOKPIONG OO TO KOWWVMOVIKO KOl QLGIKO TEPPAALoV,
dTHTTOONG BewpnUdtOV Kot avabe®pnong Tovg, dtav 1 opBdTNTE TOLG amoppinTETAL TNV

npaén (Koiéla, 2006).

To kdpa avtd ¢ doukng Bedpnong g Hddnone TV HoONUATIKOV EMNPPENCE KOl TN
YVOOTIKN Yuyoroyia, KabmG o1 EKTPOCMTOL Kol 01 VIOGTNPIKTEG TG OEPAEyav OTL pe TV
avotnpn Oesdpnon g pabnong g mapovonomn evvoldv povo €va kPO HEPOS NG
npoypatikdétrog o pmopovoe va egpunvevbel (Confrey, 1995, Vergnaud, 1987). 'Evag
EVPLTOTO OLOEOOUEVOC OPOG TNG EMOYNG EKEIVNG lvarl TG NG eYKaOdpopévng nadnong
(Lave, 1988), onAadn ™c pabnong mov yevviEtor péca omd avlpdmives KaTooTAGELS, OTIC
omoieg cupumepthapupdvovtal 1 Kovovikdtnto, ot TpobEcels, ol avTIAYELS Yo TO pOAO TOV

KoOEVOS Kot 1 YpNON TOV EVVOLDV GE GUYKEKPIUEVES TTPALYLLOTIKEG GUVOTKEC.
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H dopuxn Bemdpnon ixe po oyetikd ypnyopn €EEMEN TPOg Ta AKPO GTO YMOPO TNG AOAKTIKNG
Tov Mabnpatikdv, mov emkpinke éviova. H e£EMEN avt) Ntav o pilikodg dopopdg mov
apVeiTOL 0mToldNTOTE VTOGTACN GTO. HOONUATIKG TEPA A To SOUNUOTO TOV KaBevHg amd
pog (von Glasersfeld, 1991). Avty 1 dBnon emtdyvve Kol TNV €AEVON NG EMOUEVNG
Bedpnong, m omoia -Eexwvovrog amd T Oeswplo tov Vygotsky (1978, PAéme o
Panmc&Pantn, 1997)- cvvektiunoce Tig KOW®VIKEG EMGTAUES KOl OVOUACTNKE KOWMVIKO-
dopukn (socio-constructivism). Tpeig etvar o1 facikég oyorég g Bedpnong avtg: n F'oAlikn
oxoAn ¢ Bewpiag dwdakTikdv kotaotdoemv (Chevallard, 1992, Brousseau, 1997), n Bewpia
opdong (Kaptelinin, 1997) kot to d6unpa tov Kowvoviko-poadnuatikov vopudv (Cobb et al,
1996). KVpro yapoktnpiotikd kot Tov Tpuidv Zyolov ivar 01t Bewpovv kupilapyo ototyeio
™V avlp@mv] KowoTNTe PEGE GTNV 070L0. GVUTTUGOETOL 1| poOnuaTiKny vonen kot
avTILETOTILOVY TV vONom ovuty ©¢ ToPay®mYo NG avOpdOTVNG dpacTnplOTNTS, E€iTE
TPOKEITOL Y10, KOWMOVIKN] CLUTEPIPOPE  €lte Yoo KaOMUEPIV] TPOAKTIKY, ONACON 1N
YPNOLUOTOINCT LOONUATIKOV EVVOIDV Y100 TNV EMTEVEN KATOOV GTOYOV TPAKTIKOV 1 UE
npocmnkd vonua. To otoryeio avtd aviikatonTpileTor £VIova Kol 6T YOPO KAG 0oV £val
nepimov ypdvo mpwv v €kdoon tov mopdviog eixe Wpvbel n Evoon Epevvntov tng
Aoxtikng tov Madnuoatikov and emotmuoves g EALGdag ko tng Kompov (BA. Kvvnyde,
2005, http://garme.ppp.gr).

Y10 onueio avtd MEPimOV PPIoKONACTE AKOUT KoL CUEPD. Y TTAPYOVV, ONAadY, Lo GEPA Omd
Bewpnoelg yio ™ pabnon Tov padNUATIKOV TOv EVIACCOVTOL OTIS TPEIG OVTEG OYOAEG, Kot
kaBepio elye ™ Own g mopeia avamtuéng, avdioya pe Tov 1O10TLVTO TOAMTICUIKO Ko
EPELVNTIKO TEPIKEINEVO PEG amd TO omoio avadvOnke. Ot Bewpieg avtég etvar BEPara woAD
CLYKEKPIUEVES KOl TOL SOUNUATO TOLG OMOKPLOTOAAMUEVO GE OYECT WLE TNV ENOYN TOV
YEVIKOV Bewpldv padnone. Eivor Opmg tantdypove Kot KOTOKEPUATIGUEVES, Y®PIG cuvoyn N
oxéon petalh TOLG KO Ywpic dvvaTdTNTo €VPVTEPNC OMOOOYNS KOl EQUPUOYNG OTNV
exmaidgvon akpPmg AOY® TG EMPPONG TOL TAUGIOL HEGH 6TO 0moio avamtvuyOnke Kabepd
(Artigue, et al., 2006). Mropel kaveig vo Ti¢ Katatdéel ota Tpio mAaiclo Tov avagépnkay,
onradn g Oswpio Awoktikdv Kataostdoewv (OAK), v Oswpio Apdong (A®) kot avth
tov Kowoviko-padnpatikov Noppov (KMN). Xe avtég mpootifeton ko to mAaiclo tov
Bewpldv oL £yovV £vav MO EEATOUIKEVUEVO YOPOKTIPa, ONAad Bempiec mov meprypdpovv
™ paOnon tov atdpov, akOpHo Kt oV VT dpa ¢ HEAOG LG KOWVOVIKNG OUAdaG, OTmG M
Bewpia Tov Eykabidpopévov Apapécemv (Noss and Hoyles, 1996) wg eotiaon g Oewpiog

m¢ Lave vy 1 SWWokTIK] TV podnpotikov kot pdMoto o mepiBdAiovto  Omov
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YPNOOTOlEITOL 1 TEYVOAOYiOL HE TNV OMTIKN TOL Tapdvtog PipAiov, ommv omoia Oa
avapepBovue ektevéoTtepa 0T GLVEXELN. AVTO oL Oev Bl Empeme va KAVEL Kavelg elval va
Bewpnoet ott  Tedevtaio Oev €xEl T EVOLAPEPOV, OMOKAEICTIKA Kot POVO €meWdn  &ival
TPOYEVESTEPT] TOV VITOAOIT®V. [IdDg pmopovpe vo HEAETHGOVE TNV LaONGLoKT SLOdIKAGTI0 MG
oVALOYIKO povo ovopevo; Aegv mpémel va, Exovpe Bedpnon yio 10 ¢ pobaivel To drTopo,
avayvopilovroc, BéPara, OTL pobaiver ®g kowwvikd ov; H eddoyn avty amopio dev elye
dturteBel pnTd TV €moyn mov Ypaetnke To PiAio, dmov vanpye pa dppntn vroPdduion

™G onuaciog TG LEAETNG TOL TAOG pobaivel To GTopo.

4.2 H EEEMEN ™g AT pe gpyaieio Pnerokng Teyvoroyiag

Mo va kotavonoel Aowmdv Kovelg to Tt EEpovpie Yo T HobN ook Stodtkacio Tov apopd Tov
KMo TV podnuotikov ot mepiBdAlovta O0mov aflomoteitonr 1 ymeokn TeYXVOAOYia,
yperdleton va tomoBetnoet T1g eEeMEelg 6To YEVIKOTEPO TTAGIGLIO TNG €£EMENG TV Bempimv

ATM, OV OVOPEPALLE TAPATAV®.

Otr Bewpnrikéc mpooeyyicelg yw T poOnowokn Swdikacio TOV  HOONUATIKOV ©E
nepailovia Baciopéva oe epyareia ovyypovng texvoroyiag apyilovv pe ™ Bemdpnon tov
apepkovold padnuotikov kot rodaymyot and to Media Lab tov MIT, S. Papert (1980). To
Baocikd yapoaktnplotikd g Bedpnong tov Papert givor n oxéon g pe m Bewpia tov J.
Piaget kol M mpocEyylon mov mPocdideTal GtV AELOTOMCT TG GVYXPOVNG TEXVOAOYING,
KaOd¢ avtipetoniletar wg moltiopikd epyoieio. O S. Papert avéntuée ) Bewpio Tov oTO
péoa g oekaetiag Tov 60 peTd amd o mevtoet mepinov emickeyn tov oto [lavemotiuio
¢ 'eveimg kon ) ovvepyaoio tov pe tov Piaget . H mpocéyyion tov Piaget yio ™ pedémn
™¢ naonong evbovoiace tov Papert, axkpiPdg 610TL amoteAovoe o EVOALAKTIKY Bedpnon
o€ GYE0T LE OVTN TOV GLUTEPLUPOPIGHOV, oL emikpatovce otic HITA ekeivn v emoyn. O
Papert f0ele va meprypdyel ™ pnddnon o dpactplotnTa Tov TNYALEL amd TN OEPEVVITIKN
Kol onuovpykn ovlpomvn evon. Ilpocéyyioe ) exkpddnon tov poadnpatikov og po
Jtdtkacion PLGLOAOYIKNG eEEMENG TNG AOYIKO-UaONUATIKNG OKEYNG, TAPUAANAILOVTAG TV pE
™V eKpabnon g yAwocag. Tovice 0Tt poboivovpe va pUAGUIE Kol VO CKEPTOUAGTE AOYLKAL
TOAD TPV TAUE OYOAEl0, G€ KATOOTACELS, OOV M HABNoN avt| TpaypotTonoteital Kabmg
OTOKTOVHE KOVOTNTEG eMPIMONG Kol EMKOWVOVIOG OTO KOWMVIKO Kol QUOIKO  HOG

nepipdAirov (Papert, 1980).

O Papert copp®dvnce ToAd otevd e Tov Tupnva g Bewpiag Tov Piaget, mov -ce avtiBeon e

TOV EMKPATOVLVTIO TOTE GULUTEPLPOPICUO- YopaKTNPileTol amd o avOpPOTOKEVTPIKTY
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dlaoTaom TG oKEYNG Kal amd po Bedpnorn Tov avlpdmov o¢ avto-puOulonevne ovtoTNTaC.
O Piaget BAémer v avOpomivn ok€yn vo emmppedletor amd TNV OpPYoVvIK) (LGN TOV
avOpOTOL KOl TOV PLOIKO KOl KOW®VIKO TOv mepiyvpo. BAémer w¢ épouteg avBpomiveg
tdoeic Vv eflooppomnon (equilibration), v avto-pOOuon (self-regulation) ko Vv
avtoefétaon / avoaotoyacud (reflection). Xto mlaiclo avtd Bewpel 60TL N avBpdmivn oxéyn
amotelel pa TepimAokn doun omd yvootikd oynuata (cognitive schemes), onAadr doptkovg
yvoolokovs AlBovg Paciopévoug oty eumepia. Kaver emiong tv mpdtn mpoomnddeia
TEPLYPOUPNG TOL TPOTOV e€EMENG 1 avATTVENG TNG dOUNG QVTHG TPoTEivovTag 600 TPOTOVS e
ToVG omoiovg avtd cvpPaivel: v agopoiwon (assimilation), 6TOV £va KOVOVPYLO YVOGTIKO
OYNUO. EVIAGGETAL GTNV LTAPYOVGO OOUN KOl T CLUUOPP®on (accommodation), OTOL,
EMEON TO YVOOTIKO oynuo. 0ev uUmopel va evtaybel otnv  vrapyovca yvoolakn doun,

npoKoieitar omd Tov dvOpmo KATolo SOUIKN GAAOYN 1) AVOTPOCAPLOYY TNG OOUNG OTNC.

O Papert Baciletar otn Bedpnon avt) BempdOVTOG TV OC TN CNUAVTIKOTEPT GLVEIGPOPE TOV
Piaget. Awapopomoteitor dpmg onuaviikd and tov Piaget oyetikd pe 1 Bsmpio Tov Yoo ™
YVOGTIKY ®pitoveTn Tov avBpdmov, dnAadn ta otddla yvootakng e£EMEng, mov eivat icmg To
o Yvootd pépog g Bewpiag tov (Yoo por e&oupetikny kpitikny 0dpion g Bewpiog tov
Piaget, BAéme Donaldson, 1978). O Papert woyvpiomnke 0Tl avTO TOL OeV £XOVV KAVEL Ol
EMOTNUEG TNG OY®YNG €IVOL VO LEAETHCOLV TO TL UTOPEL VO KAVEL TO Odl. YmootnpiEe
onradn 6t o Piaget emikevipmOnie 6to va eENyNoet T AoyIkEG dlepyacieg mov dev umopel va
Kaver o avBpwmog ota ddpopa oTddl wpipaveng tov. Emotpépovtag and ™ [evedn, o
Papert tav menelopévog 6Tt Ta Todd LWIToPOvV VoL GKEPTOLY UE TOAD OVAOTEPOVS TPOTOLG
amd 0,Tt vroopileTal Kot OTL UTOPOVY Vo, GYESAGTOVV TE(VNTA TEPIPdirovTa TO. omoia
vo givor OAD 7o TAOVOLE 0€ HVVOTOTNTES, DOTE VO OIvOUV 6TO TOWdL gumelpieg

onuovpyiog padnpatikov vonuatov (Papert, 1980).

H mpoPinuatikn tov Papert sivan pilikd avtiBetn pe avtinv mov, mpoepyduevn omd
YVOOTIKN Youyoroyio, emikpdtnoe 11§ oekaetiec Tov 70 kon tov 80, cOppwva pe v omoia
d00nKe éupaomn ot UEALTN TOV TOPOVONCGEMY TOV HOONTAOV GYETIKA pHe TIG HaONUATIKEG
EVVOLlEG TTOV gREOVILOVTAY GTO AVOAVTIKA TPOYPAUHATO KEIVNG TG EmoyNS. To mpoOPAnua pe
TNV TPOGEYYIoT 0T lval OTL TPOGHidEL pia OVTOoAOYia ot pobnpatikd, to Oewpel g KATL
OV LIAPYEL 6T EVOM Kot TO0 omoio o AvOpwmog to KataraPaivel mpoodevtikd. H dopkn
(constructivist) Bempnon g pddnong, mov SaTvTOONKE Yoo TPOTH POPA TOAD TPV TOV
Piaget, (m.y. and tov Dewey, 1933), v mpooeyyilet o¢ po dadwacio mov cuopPadilet pe
v avOpoOTIVY EKEPacT, ONAadT ®¢ KATL Tov 0 AvOp®TOg 01KodoUEl. AV TPOCEYYIGOVUE LUE
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ToV TPOTO avTd TNV epunveia Tov TG pabaivovpe pobnuatikd, TOTE TPENEL VO EGTIGCOVE
TNV TPOGOYN HOG 6TO TTold vonuata dopel To modi Ko oyt oto av ‘Katorofaivel | mopavoet’
VONUaTo OV LIApYovv. Avtd akpiPag kdvel o Papert: ovclaotikd ‘avamodoyvpilel v
TPOCEYYION KOl UEAETAEL TO POONUOTIKG VONPOTO 7TOV OOpOVV TO TOOLE, ONACON Tl
KatoAafaivouy (avti Yo TO TU TOPOVOOLV) KOl TMG 1 KOTAVONoN 0VTH avarTOGoETOL (OvTl

Y10 TO TTOLEG TTOPAVONGELS ‘OtopOBdvovTar’).

H Becdpnon tov Papert éxet kot €va 0e0TEPO OKEAOG, TN GLAOCOEICL TOV Yo TN YXPNOTN TNG
oLYypovNG TeEXVOLOYiaG. AvTth TTnydlel and T TPOTOYVOPN TOTE PIAOGOPIN GYESIAGLOV KOl
YPNONG LG YADGOAG TPOYPAUUATIGHOD, TOV TOTE NTAV TO Paciko epyareio otnv eEEMEN NG
EMOTNUNG TNG TEYVNTNG vonuoovvng, v LiSP. Ot yprioteg g LiSP, vymAd eEeidikevpévol
TANpoeopkol emotnpoveg, elyav 0Béoel ¢ oTOXO VA avOTTOEOVV TPOYPAUUOTE TTOV
ATOITOVGOV GUAANYTN Kol Ao eEaipeTikd dVGKOAWV YU avtovg mpoPfAnudtov. o éva
tétolo  mpdypoupo ocvvnbog epyalovrav opketol emotiuovec. Ilo  ovykekpléva,
YPNOUOTO0VGOV TN YAMGOH TPOYPOUUOTICUOD MG €PYOAEI0 OKEYEMV, TPOTACEWV KOl
dnpovpyiog aALeTAAANA®V VITO-TpoypapdTeV Ta omoio dAAalav Kot d10pBmvay GuVEXMG.
O 7POYPOUHOTIGHOS dNAdT NTAV AVATOCTAGTO €pYaAEio okéyng kol dnpovpyiog Kot oyl
ATAMG £VOG KOOKOG KOTAYDPNONG ETOU®V aAyopiBumv otnv unyavi. O Papert oképtnke 0Tt
1N OpOCTNPLOTNTO ALTOV TOV EMGTNUOVEOV NTOV a YVl opactnpidtnta panong. Narti va
UMV VTAPYEL U0 YADGGO, TPOYPAUUATICUOD KATAAANAN, OGTE VO, LTopohV oKOUO KOl [KpdL
Toud1d vo. EUTAAKOVV G€ TETOOL €100VG OPASTNPOTNTO (GTO OKO TOVG emMimedo oKEWYNG,
evokd); ‘Etol ouvélafe v yAdooa Logo kot v avéntuée poll pe toug ovuvepydtes Tov

oto Media Lab (Feurzig & Papert, 1971).

210 TAOiC10 OVTO 0 TPOYPAUUATIOUOS WOEL TOLG PHOBNTES VO avamTOEOLY StooONTIKEG 10€€G
KOl VO TI €KQPAcOoLY pe TN ¥pnomn ovpuPforov, va Tig ‘ekteAécovv’ otov H/Y wor va
TOPOTNPCOVV AUECH TO OMOTEAECUA TOVG GUYKPIVOVTAG TO LLE TO OMTOTEAEGLOL TTOV EMOTIOKOV
mpv omd v ‘ektéheon’. Tovg dlvel emiong tn duvaTOTNTA VO OLOOOTOGOVV £VoL GOVOAO
1MV Kot PETA €ITE VOL TIG YPTCILOTOCOVY OC VAL OVTIKEILEVO, e OPIOUEVT] OVOLOGCIM, GE
£V LYNAOTEPO OPUPETIKO EMIMEDO, EITE VO GTOYUGTOVV TAV® GE U0 CLUYKEKPLUEVT 10€0, TOV
‘evombpyer ¢’ avtd 1o avtikeyévo. ‘Etor pmopovv va ypnoyomonicovv pio 100 pE
EVOALOKTIKOVS TPOTOVS: G €PYOAEin, 0AMG KOl (OOC OVTIKEIPNEVO TAV®O ©TO 07oi0

PToPovV va. 6TOYAGTOVV (Yl va Yproiomomacovpe Tnv oporoyia tng Douady, 1985).

O mpoypappatiopog yo ™ AT empévmg tpoceyyiletal ®g pHéco €kppacngc, dlepedvnong,
d0UNOoNG KOl OMOKAALYNG 1€V, OTO TAQICIO HIKPOV OUAd®V €PYaciog Ol Omoieg
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aoyoAoVVTOL [E KOTOl0 project, UmOpel vo. ONUIOVPYNCEL CNUAVTIIKEG EVKOUPIES Yo TNV

KOWMVIKT KOTOCKEVT TOV VONLOTOG LEGH GTT OYOAIKY| TAEN.

Mo va katoddpel Kaveic o VOMUATO TOL avaTTOGGOVV Ol LaONTEG OEV UTOPEL VO 0yVOT|GEL
10 mepPAAAoV o610 omoio gpydlovtal Kol TO TAOG N OAANAETMIOpaoT OV £YOLV UE TO
ovykekpléva gpyoieia emnppedlel ™ okéyn tove. Eilval emopévmg dwitepa ypnown m
TPOGEYYION TG EKYUOIOPLUEVNG HAOMNOMG KOl EOIKOTEPA 1] OOVAELL TOV AYYA®V EPEVITOV
Hoyles kot Noss ot omoiot dtathnwoav Eva Bempntikd dOUNUA Y10 VoL TEPTYPAYOLV KAADTEPO
avt ™ oldtkacio g yevikevong evvoidv (Noss & Hoyles, 1996). To d6unua ovtd 1o
ovopocav ‘eykafpopéves aparpéoels’ (situated abstractions). O 0pog aVTOG LTOINAMVEL
OTL Katopy v GLHE®VOLV pe tov Papert 6Tt o1 pontéc kdvouv HobNnUaTIKEG apaPECELS Kot
ot éyel Wwitepn onuocio va Ppodue epyoieion Kot TPOTOVG YO VAL TS TEPLYPAWYOLLLE.
Tavtdypova dpmg delyvouv 6Tt oL aPUPESELS AVTEG Elval PLepIKES, YT ovadVOVTOL HEGO, OO
TOAD  GUYKEKPIUEVEG KOTAOTAGES, OMMG TO OCLYKEKPIUEVO TEYVOAOYIKA epyoareia, Tig
OpaCTNPLOTNTES, TO. KOTOUOKELAGUATO (LOVIEAD YEMUETPIKAOV GYNUATOV OTN TPOKELUET
nepintwon), To S1dAoyo pe TOLG GLUUAONTES TOVG Kot TV TapEUPacn Tov S104cKOVTO OTIG
dpdoeic Tov padntov. Daivetor emopévmdg OTL GUVEKTIHOOV TNV TACN TNG YVOOTIKNG
Yyuyoroyiag, mov emkpatovoe T oekaetian Tov 80, va cvumepthdfel T€TO1EC TTLYEG OTN
HEAETN TNG LoONOLOKNG O1001KAGTaG e TNV TPOGEYYIon TG eykaddpvuévng nddnong. Oupwc,
Omwg axpiPmg kot o Papert, aviioTpéQoOvV TNV GTOYOTPOCHAMGCT GTIG TOPAVONGELS EVVOLOV
Kot €0TAOVV OTIC £VVOLEG TTOL dNUIOVPYOVV Ot 15101 o1 pabntés. Movo av kataldpovpe Tig
évvoleg OovTEG Ko TN Owdlkacio pe v omoio moapdyovior, Oo  pmopécovpe  va
SLHOPPMOCOVE pabNnoloKd TepIPAALovVTa TOV divouV o TAOVGCIEG EVKALPIEC 6TOVG HaBNTEG

va TIG Tapdryouv.

Ed® mpémer va oulnmBel n évvola g ‘pobnuoatikng évvowng’. Edv axolovOncovpe t0
ToPadoGlaKO Yoo Tn dekaetic Tov ‘80 HOVIEAO TV TOpAVONGE®MV, TOTE OV YpelaleTol
ocv{nton: ot paBNUOTIKES €VVOoleg €ivol OVTEG TOV OVOALTIKOV TTPOYPAUUOTOS, Ol OTOLES
&xovv mpokLYeEL omd PACIKES VITOPKTEG £VVOLEC-OVTOTNTES TG HoOnUaTikng emotung. Edv
OU®MG YPNOWLOTOMGOVUE TO OOUIKO HOVIEAO Yoo TN pabnom, tote MMOG pmopovue va
nmpocdlopicovpe Tt onuaivel ‘pabnpatikn évvoln’; Eivor orotadnmote Evvola dopet o pabntmg;
[Iog umopodue va drakpivovpe pio £vvola, £I61 MOTE Vo LTOPOVLE Vo, cuvevvonBovpe yU
avtv; Oatveton TvTmg opBOTEPO VAL AVTILETOTICOVLE TIC £VVOLEC MG KUTAGKEVAGNOTA TMV
podntav péco amdé TN OPao TOVG Of KOWVOVIKEG ONAOES OTO TEPIKEIPEVO TNG
RoONCLOKN S KATAGTAONG.
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>’ avtd To onueio elval 11AITEPA SOPOTIGTIKOS O TPOTOG TOL TPOGOOPICE TNV LOONLATIKN
évwow o I'dAhoc woyoroyog G. Vergnaud (1991). YmoompiEe Ot dgv €xer vompa 1
avTinyn pog padnpotikig £vvolag 6€ amopovmoer). Nomua £xetl ) Oedpnon g oe oyéon
o) HE GAAEG €VVOleG TTOL GLVOEOVTOL GTEVA [ ovTHY, B) He pio opdda KATOOCTAGEDV OTIG
omoieg pumopet va ypnopomomdei kot y) pe pio opdoa dtabéciuwv avarapactace®y e o
0 Adyo avtd, o Vergnaud ovopace v tp1doa avtr] vonTikd medio Kot vrootpiée 6Tl 61N
OWOKTIKY TOV HOOMUOTIKOV 00TOG TPEMEL VoL €ivar 0 TPOTOG avapopds OTIG HaBNUATIKEG
évvoleg. Metd amd ypodvia, ot Balacheff kot Goldin (2002), copninpocay tv TpoOTOcT TOV
Vergnaud, mpocOétovtog (o t€Taptn TV 6ToV OpIcid TOL VONnTikoL mediov to omoio

TPocdLOpLoaY Mg eENG:

e P éva ohvoro TpoPANUOTIKOV KoTOoTAGE®V / TPpoPANUATOV
e R éva obvoro Tpaéemv, oxécemv Kot 0EIOUAT®OV
e L évo avomapootaclokd GUGTNHA

e X pio doun ehéyyov

v mpaypoatikotnra, ot Balacheff kou Goldin enexteivouv v évvola Tov vontikov mediov
tov Vergnaud, 1 omoia mepthapfavel Ta TpmTO TPio GTOLYXELD, TPOKEIUEVOL VA evTdEovY G
avtd pNTé 0 X, TO 0M0i0 ONAMVEL OVTO OV OTALTEITOL, TPOKEWEVOL Vo YivOuV amd TOVG
poontég kpioelg, emioyég, Kot va ANeOovv amo@doelg Kotd 1 dadwkacio emilvong evog
npoPAnuatog. Ov Balacheff kot Goldin cuvévalovv 10 X pe 10 Bepnrtikd dounua tov
‘Oepnudtov ev dpacel’ (theorems in action) Tov Vergnaud, dnioadr| T GOUTEPACLOTO TTOV
mopayovy ot padntég, T omoia apopohv otabepés HEGH G it OUASO OVTIKEWLEVMV OYECEMV
N mpofAnudTev mov cvvdéovtal W avutd. H avouyt avt) Bedpnon g mpog to Tt umopel va
YopoKINPIoTEl ‘vonpa o€ ypion’ (conception in use) dSoutvndONKe apykd ond to Vergnaud,
amd pio YVOOTIKN OTTIKY Kol EMKEVIPOONKE 0€ LaONUATIKES EVVOLEC TEPIOCOTEPO, TOPA GTIC
yvooelg tov pontav (1991). H npoodnkn tov Balacheff kot Goldin petatpénet tov 6po
dOTE VO Vol KEVTIPIKA YPNOUYLOG Yo TNV TEPLYPAPN TNG LaBNGLoKng dtodikaciog pev oAAd

o€ oyéon 1e pafnuatikég vvoleg.

[Tapott eivon 1dwitepa ypNoo to SOUNUOTO CLTE Yoo T MEAETN NG eKudOnone tov
HaONUOTIKOV pE TN xpnon epyoreiov ynelokng texvoroyioc, o Vergnaud dev ta dtutdhnwaoe
pe Paon to mAaiclo avtd, eved kot ot Balacheff koar Goldin poévo mepipepeiaxd to Elafov
VIOYTN oTNV BePNTIKY TPOGEYYion mov Tpoavapipae. AvtiBeta, n Mariotti (2002) mapéyst

éva ¥pNOIUO0 TACIGI0 KOTavVON oG TG ONUIOVPYING VONUATOV, oL TNYALEL amd TIG EPEVVEG

Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 28

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




™G og padnolokd tepipdiiovia mov alomolovv To EpYarEia TNG YNPLOKNG TEXVOAOYiag. Me
Baon Vv €vvoln NG KOWMVIKNG owopecsordpnong tov vonuatos (Vygotsky, 1978), n
Mariotti evtdocet T pacTnPlOTNTO AVOTOPAGTACNG LE YNOLOKE EpYaAEid GTO TOPASOCIOKO
PEMEPTOPLO HECOV AVOTOPACTAONG TNG OvVOpAOTIVNG VONOo™NG, OTMG OVTO TNG YPOMTAG Kot
TPOPOPIKNG YAwooas. Exiapupavel €10t T podnuoatiky opactnplotnTo Le Yynelokd epyaieio
®G KOW®VIKT] Ol0UEGOAEPNoN TOv HaBNUOTIKOV VONUOTOG Tov umopel va  emtevybel

EVOALOKTIKG LLE OVTA KOL [LE TO YPATTO Kol TPOPOPIKO AOYO.

Mo to epyoieion avtd ot Hoyles kot Noss ypnoiomolovv Tov 0po EKQPPUCTIKA NEGO.
(expressive media, 2003). B€Bata 01 GUYKEKPIUUEVOL EPEVVITEG TOV TPOGIIOOVV [ KOG
1010LOPPN ONUOGI0 GE GYECN LE OVTY| TOV EITOUE. XPNOUOTOIOVV TOV OPO EKPPACTIKA LECOL
Yo vaL KGvouv T Stakpton HeTa&d TV SIEPELVNTIKMY AOYIGUIKAOV Y10 TO, OO LLOTIKA KoL TOV
UIKPOKOG LMV, TPOKEWLEVOL VO, VIOYPAUUIcCOVV OTL 6TV TEPINTOON TOV ‘HUKPOKOCU®V
otdetan Waitepn Eupaon otn dpactnprotta ¢ Kartaokevns (Kafai and Resnick, 1996) kot
OTOV TPOYPOUUATICHO, ONAdN O©TNn YPNOTN TLUMKOD QOPUOAGHOD Yoo TNV EKQPOOT

LOONUOTIKOV VO UATOV.

"Eva kevipikd ototyeio mov apopd 6t HANon TOV LOONUOTIKOV IE TO EKQPACTIKE YNOLoKd
péoa givor n dlEPELYNTIKY OPACTNPLOTNTA UE ‘LKPOKOoHOVS . Apyikd o Papert daveiotnke
TOV 0p0o Oamd TO YMPO TNG TEYVNTNG VONUOGVUVNG, TOV £0MGE OUMG £va 1010TLTO VONUOL TO
omoio e£eliyOnke péca otV KOWOTNTA TG JOOKTIKNG TV pobnuotikov. Tepéypaye tov
‘UKpOKOGHO’ ¢ €vav avTOTEA KOGHO, Omov ot pantéc pmopovv va ‘pdbouvv vo
HETOPEPOVY GLVINOEIEG dlePEVVIONG OO TNV TPOCMOTIKY TOVS EUTELPIO GTO TLTIKO YDPO TNG
emotnuovikng onuovpyiag’ (Papert, 1980, o. 177). 'Evog pukpoxoopog givor £va AOYIoHKO
pev, oAAG emedn emdéyetal depedivnong, avadnuovpyiog Kot ETEKTOONG UTOpel va
xopokInplotel gvpitepa ¢ ‘wVroloyiotikd mepPdArov’. Eivar Aowmdv €vo vmoloyloTikd
TEPPAAAAOV, TO OTOI0 EVOMUATMVEL £VOL GUVEKTIKO GUVOAO Omtd HoOnpaTikEG £vvoleg Kot
O0Y£0€ELG, OYEOIOOUEVO ETOL MDOTE GLUVOOEVOUEVO OO €va GUVOAO KATAAANA®MV OCKNGEMV Kol
OWOKTIKNIG KaBodyNoNG ot HobNTEG UTOPOVV VO EUTAOKOVV O  OEPELVNTIKY Kot

ONUIOVPYIKT SPACGTNPLOTNTO TOPAYMYNG LOONUATIKOV VONUATOV.

H n avayxn BéPara dtoympiopod tov HKpOKOGU®OV amd To GAAL YNeloKd epyareio yio TV
AtM dgv ouvemdyeTol OTL Ol HIKPOKOGHOL 08V GLVICTOVV UECO EK@Pao™g vonudtov. o
napddeypa, oe épevva tov Epyaoctnpiov Exmawdevtikng Teyvoroyiag g DPAOGOQIKNG
YyoMc tov EKITA ot pabntég ypnowomoincav £€vav HKpOKOGHO TovL omd TV apyn

OYEOIOTNKE OC EKPPACTIKO HEGO, LLE TNV Evvola OV Oivel otov Opo 11 Mariotti, dnAadn ®¢
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HEGO pe To omoio o1 podntég e&€ppacay vonuota péoa 6° £va Kovovikd TeptBaAiov, Kabmg
aoyYoA0HVTOV LE dpacTNPLOTNTEG KOTaokeLNS. H diatepdtnta omn peAétn avtr givor 01t ot
poontég ypnoonoinoav €vo ePpyoAeio OV GYESIAOTNKE GTO E€PYOUCTNPLO ETCL MOTE Ol
AVOTOPUCSTAGELS TOL Bo HTOpPOVGAY VO ‘PTIAEOVV’ LE TO IKPOKOGHO 0VTO Vo TEPIAAUPdvouy
oLVVOLAGUEVA TOGO TOV TUTIKO POPUOAIGHO OGO KOl TO SUVAUIKO YEPIGUO, OT®G GaiveTon
OTNV EMOTNUOAOYIKT avdAvoT Tov ‘XeAmVOKOGUOV’, VOC amd Ta EPYAAEID TOVL OVOAVTIKOV
ocag mpoypapupatog omovdamv (Kvvnydg 2007). Edroya Ba oavopotndel kaveic: apod ta
oLYYPOVO SLOKEILEVE TOV YNOLIKOV EPYUAEIOV LG EMTPETOVV VO OTOAACYOVUE OO TNV
avayKn YPNONG KEWWEVIKDOV YOPOKTNPOV Yl VO KAVOVLUE OAPOPES OPACTNPIOTNTEG LUE TOV
VTOAOY1OTY, dgv Bampene vo elval TPOTOPYIKOS GTOYOG VO TAPUKAUWYOVUIE TNV avAyKN Ol
pontég va pobaivouv Tov Tomikd Hafnpatikd opUaAGUO Yo VoL EKOPACOVY LOOMUOTIKE
vonuata; Tati va unv apkel 0 SLVOUIKOS YEPICHOG TOV avTioTolY®V gpyaieiov (TT.Y. TOVL
Cabri 1 tov Geometry Sketchpad) ywa va acknfodv ot pobnuatiky okéyn; H daroyn ot
EKHAON O™ TOV TLTIKOD POPUAAGHOV Ol LOVO OV eUmodilel TV avamTuEn TG OO UOTIKNG
oKEYNG OALA Le TO KOTAAANAO epyaieia, OpaoTNPLOTNTEG KOl OOOKTIKN VTOGTHPIEY, Hropel
VoL TNV EVIGYDOEL, €XEL CNUAVTIKA VIEP avThg emyelpnpata. Kabe popd mov emvoeital £vog
KAvoUpYlo TPOTOC OVOTAPACTACNG EVVOLOV Ogv onuoivel ot ol dwabéoueg péypt toTe
avaTopooTdoel mpémel dkprta. vo. eykatoielwpBovv. Edv ntav €tol, 16te Oo elyope
gykatodeiyel Tov TPoeopkd Adyo pe v éAevon tov yportod K.0.K. Otov KotaAayldoet to
(QOLVOLEVO TOV VEMTEPIGLOV, 1) KALVOUPYLOL OVOTOPACTOCT KATAAAUPAVEL pio BEom avapeca
OTIG TPOMNYOVUEVEG KOl TOPAAANAC OVTEG OVATPOSOOPILovIol MOTE Vo, AEITOLPYOLV
CUUTANPOUOTIKO HE TIC Kowvovpylec. Ta ewovootpagn Oloxeipevo £xovv KOAVEL TOV
TPOYPUUUATIGUO Vo unv €lvar 0 HOvog 1 0 o TPOGPOTOS TPOTOG EKPPACNS LE TN YPNOoN
YNeuKoaV gpyareiov. Agv onuaivel owtd OUMG 0TL OV €ival YPNOLUOG Yol TOV AvOp®TO Kot

E0IKOTEPA YO TNV OVATTLEN TNG LAONUOTIKNG EKQPPUCTIKNG TOV IKOVOTNTOG.

XOoupova pe tov diSessa (2000) ot demipdveleg CLUPOMKNG YADGGOS GTO VITOAOYICTIKA
EKQPOOTIKG PECH TAPEXOVY GTOVG HOONTEG TAOVGLES EVKALPIEG EUTAOKNG G dPACTNPLOTNTES
o6mov o opuaAiopdg Exel vonua. O @oppoAiopdg Bewpeitor gupémg wg eumddlo oTIg
TPOCSTAOEIEC TOV HOONTOV VO ONLOVPYHGOVY KOl VO XPTCULOTOMGOVY HOONUATIKEG EVVOILEG,
evad ot pabntég oev Ppiokovy kdmolo vonua otn ypnon tov podnuatikod eopuoiicpov. Tov
Bewpodv amimdg ¢ emPePfAnuévo K®OKa Yoo TN Oeaymyn TLVTK®V, cuvnoicpévev
dpactnpotTOV Yopig vomuo (meaningless routines) (Dubinsky, 2000). Avtifeta, ot

SVVOUIKEG OIETMPAVELEG TTOV EMITPETOVYV TOV EIKOVO-KEVTPIKO YEPIGUO divouv 6Tovg pabntég
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™ dvvatdtnTa vo £yovv TpocPacn o6& PoONUOTIKES 10£EC TUPUKANTTOVTAS TNV TUTIKY)
avarapdactoon (Laborde kou Laborde, 1995, Laborde et al, 2006). Apaye avtd onuoaivel 0T
0 QOPUOMGUOG elvarl ¥pNoog HOVO G€ KATOEIWUEVOVS HaBNUATIKOVG, Ol 0Toiol UTOpovV,
HES® 0VTOV, Vo EKQPAcOVY apnpnuéves podnuatikég évvoleg; Mia Bacikn mapadoyn ot
HEAETN oG givor OTL, OTTOG 1 YNELOKY TEXVOAOYia TapEYeEl To PECH Y10 VO TOPOKAUPOEl 0
QOPUAMGLOGC, £TOL LTOPEL KOl VAL EVIOYDGEL VOV EVTEAMS OLOLPOPETIKO TPOTO YPTNONG TOL OO
TOUG HoONTEG, ONAMON 1 YNELoKN TEYVOLOYio TapEYEL 6TOVS paONTES T dSVVATOTHTA VO
EKQPPAGOVY POONUATIKG VONPOTE YPNOLUOTOLAOVTOS OGS NECO TOV TUTIKO QOPRaIIGHo
(Kynigos, 2002).

Movo mpocpateg Epevuveg VIOBETOHV GUPES KOVMVIO-OOMKO TAAICIO Y10l TIC GLVEPYOATIKEG
polnotlokég dadikacies, SnAadN yo TV Katavonon g eUong g Habnons 6 GLVEPYOTIKO
nePPAALoV, 1660 Ge ATOUIKO OGO Kot o€ KOWVIKS eminedo. Ot BepnTiKéS aVTEG TPOOTTIKEG
£YOVV ONUOVTIKA ENNPpeacTEL amd mpoomadeieg va cuvBécovy Tig [TialeTiovic amdyelg Yoo v
OTOUIKT UAONON LE TO KOWMVIOTOMTICUIKO Tapddetypa tov Vygotsky, 1§ va Tig enekteivouy,
alomowwvrag emuépovg otoryeia tovg  (Light & Mevarech, 1992). H Confrey, yia
TOPASELY O, TPOGEYYIOE TN UEAETN evOG Levyoug pantdv mov epydlovioy GTIC CLVOPTIOELS
pe avamopactactokd péco (Smith & Confrey, 1991), cvvovalovrag EexdBapa TTaletioveg
ka1l Brykotokiovég Oewmpleg Kot EMKEVTIPOVOVTOS TO EVOLOPEPOV GTO LOONUATIKO TEPLEYOUEVO
KOl 0TO LTOAOYIoTIKO gpyoleio. Ev tovtolg, 1660 o Piaget 6o kot o Vygotsky, dev
EMKEVTPMOVOVTAL 0 Ho. Bempia Yo T pnabnon pécm g Opdong Kot TG EMKOWVOVING UE
OLVEPYATEG, OC U0 TOMTIGUIKY OpACTNPLOTNTA EVIOYUEVT] GE GLYKEKPIUEVO YMPOYPOVIKO
mAaiclo. M’ avt) v évvola, N anAn TPooTAHELD GLYKEPUGHLOV TOV BE®PLDV TOVG [LE GKOTO
TNV KOTOVONON TG LABNONG Ao KOV®MVIO-O0MIKT] OKOTLA UTOPEl VO TAGEL LOVO PEXPL EVOG
onueiov oV KOTOVONGCY TOL €100VG TV TOPAYOVIOV Tov ennpedlovv T Onuovpyio

UNVOUATOV GE KOWMOVIKEG CUVONKEG.

[IpoonaBeleg dmpovpyiag evdg ovvBetikod mAaiciov €xovv yiver amd tovg Mercer kot
Wegerif, ot omoiot £yovv peletnoet v opda 6e cuvepyaciokd tepifaiiovta Paciopéva og
o ‘owioyky)’ dmoym g ovvepyacsiog. Tnyv dmoyn ovt) TV avimopabETouv oTIg
[Twletiavég kol Brykotokiavég Bewpiec, Tig omoieg yapaktnpilovv og povoroywkés (Wegerif
& Mercer, 1996), xor mpoteivovv tpdmovg e Tovg omoiovg M YA®ooa pmopel va yivel
AVTIANTTA KOl Vo xpnotpomon el g kowvmvikog tponog okéyne (Mercer, 1996). Ewdwkdtepa
6cov aeopd v exkpanon tov Mobnuotikov, ot Cobb, Yackel & Wood (1995)
TPAYLATOTOINGOV Ui GEPE SOUKTIKMOV TEPAUATOV, CLYKMVOVTOS oTNV OvATTLEN €VOg
Empop@aticd DAKS 1o Ty ekmaidevon tov empopeatdy - Tedyoc 4 (KAadog ITEO3) 31

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




oO(POVG GUYKEPOCSHOD TOV OAANAETIOPUCIOKMOV KOl OOMK®OV OmOYewvV ®¢ Paon ywoo v
EVOOUATOON TG £VVOL0G TOV KOIVOVIKO-RLUONUATIKOV pLOUGTIKAOV KAVOVOV, SNANOT TV
SLUPBACEDV OTIG KOWVEG OPACTNPLOTNTEG TNG TAENG, TOL £YOVV CLUP®VNOEL ATTO KOVOD Ao TO
ddoKaA0 Kot Toug padntéc. Yroypapupuilovv 6t n pabnuatiky dpactpidtnta tov podntov
elvar kat’ e£oynV KOWVOVIKY, ooV 0EV OVOTTOCCETOL TEPA OO TN GLUUUETOYN O KOWOTNTEG
dpdong. Emiong viofetovv 000 avaluTiKES AmOYELS, £K TV omoiwv 1 pio AapPavel og onueio
avaQopds To ATopo Kot 1 GAAN T0 GUVOAO Kol Tpoomabovv va T cuykepdcovv (Cobb et al,
1997). Tétoleg peréteg, €vtovTolg, dlopopomoovviol amd v kKupiopyn Taon. Ymapyet
avaykKn Vo TEPLYPAYOVUE OCLVEPYATIKEG MoOnolokéc dadikacieg, HE OKOmO va
Swpopem®oove Bewpleg MOV VO EMKEVIPMOVOVTIOL TEPICCOTEPO OTN HAONOTM pHEGH OF

KOW®VIKA TepIBAiiovTal.

Oocov apopd Vv Tpitn ONTIKY TOV KOWOVIKGOV TPOTOHTOV, Vo TPOPANUA 6TV evBappuvon
™G ovvepyaoiog eyeipetol amd T SOLVOLUKT TNG OYOAMKNG TAENS, emedn 11 cLVHO®G amaitnon
elvatl ot padntég va pn Aoy 6Tovg GLUUEONTEG TOVG KOl VO OTOVTOOY GTIC EPWTNCELS TOV
daoKkGAov ypryopa Kot ocwotd. H xabiépoon oty 14&n mpotvmwv (Cobb et al.,
1992 Hershkowitz & Schwarz, 1997), Ta omoia evBappivovv kot divovv a&io 6Tov KOmviKo
tpomo okéyng (Mercer, 1996) eivar axoun kdtt mov dev €xel mpayupotomonOel, kol €xet
onuewwoetl Betikd amoteAéopata poOvo o€ melpapatikés kataotdoelg (Chronaki&Kynigos,

1999).
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5. Baowka Xtovysio AdokTIKIG TS AAyefpac pe ™ ypfion
Ynowkov Teyvoroyrdv

O ymotaxéc teyvoroyieg mov Exovv uéypt Tdpo avortuydel yio T d1dockaiio kol T pabnon
evvolv g AdyeBpag Umopolv vo x®wpltotovv o€ 0Vo opdoes. H mpmdn amoteAeiton amd ta
Pnowokd AryePpucd Zvotiuate (Computer Algebra Systems) 1 CAS. Xopoktplotikdg
eknpocwnog eivar to Aoyiopkd FP. H devtepn, and OAa ta dAia. Mmopodhv dnmAadn va
xpPNooTomBovyv Aoyiopkd SLVUPOAKNG Ekepacng OT®MG 0 XEAMVOKOOUOS OAAL Kol
SLVAUIKOD YEPIGHOV YPaPIK®V Topactdcemv o0nwg to GSP, to CABRI kot 10 Geogebra.
Mnopovv aKOpo Vo YPNGLULOTOMB0VY Kot TPOS®UOI®wTég 0nmg to Modelus 11 To MoPiX 7
aKOLO KO AOYIoUIKE @UALD OTtmg To excel. Amo 6Aa avtd, ta CAS sivar oyedtacuéva idkd
Kol povo y ™ Swoktikn g AAyeBpoc. ITowd pabnoloxd ntiuoto umopodv OpmS vo

OVTILETOTIGTOVV LE TO EPYOAELN OVTA

5.1 Ov dvokohrieg oty Ahyeppa

H AlkyeBpa amoterel pio mepioyn T@v HabnUatik®dv mov mopovctdlet dwitepec SVOKOATEG
nmov oyetilovtal Pe TNV KATOVONGCT TOV EVVOIMV NG, OVOKOAMES TOL APOPOLV TOGO TOV
palntn 660 Kot Tov dddokovta. [Tov dpwme opeilovtot 1 duokorieg avtéc; [lown etvor 1 Vo
tovg; Ilown gumddio KoAeiton vo Eemepdost 0 poONTG Kol TG 1 TEYVOAOYiR Umopel va

vrootnpi&et TV ddacKaAMa TNG;

H AlyeBpa, péoca o100 TPEYOV aVAALTIKO TPOYPOUUO TOV OYOAElov Kot T €yyepiola,
TPOPAALETOL MG Hia yevikevon TG apOUNTIKNG Kot amd to onpeio owtd epgavifovror kot ot
npmTeEG dvokoAieg. H aplBuntikny amotelel €vav topéo péGO GTOV OMOI0 TO HOOMUOTIKG
avtikeipeva elval g tédEn peyébouvg mo ovykekpuéva and v AAyefpa. Xto Ydpo ™G
AAyeBpag ta avrikeipeva eivar yevikevpévor aplBpoi kol ol oyEcelg eivarl oyEcelg HeETOED
YEVIKELUEVOV apUBU®V 1 OAMOTIKA, 0 pUOUOG e TOV 0moio aALALOVY Ot TIHEG TTOL UTOopEl va

TapeL £vog YEVIKELUEVOG aplBIdG Ge oxéon He KATOloV GAAO.

Ag ddoovpe Eva TOPASELYIOL OVERTVYUEVOL emEdOL apaipeons. 'Eva molvovopo, .y éva
provopo, amotehel pia €kppaon, pio mapdotacn g popeic P(x) = 2x*+3x+1. H
TopdoTacn vt omotedel NON pia yevikevon a@ov pia oyéon, pio 10oéTnTO 11 OMOl0 UTOpEl

va woyvel yuo dmepa Levyn apBuov (Xo, P(Xp)). To vonuo Opo¢ tov moAvmvopov oev
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nepropiletarl dm apol pmopel va Bempnbel mg éva 6To1XELD TOV GVVOLOL TWV TOAVOVOUWV,
T0 Omoi0 UmOoP® VO TPOcHECH, VO aQAPECH Kol YEVIKA Vo eumAéém oe alyePpkn

eneepyaocia pe dAL0 TOAVOVL LA,

Tt ovpPaivel 6pwg 6tav ommv Béon TOV CLVTIEAEGTMOV TOL TOAVOVOUOL TOTOOETHGM
nopapétpovs; dNhady o eivor To vonua g ékepacng P(x) = ax’+Px+y; Edd mhéov
Eyovpe pio TOAATAOTNTA TOAVOVOL®V TOV KQPALETOL LECOH ATTO £VAV YEVIKEVUEVO TUTO KO
010 onueio avtd gvromiletar 1 SuoKoAio KaTavONong K HEPOLG TV padnTdv Tov [Nvpvaciov

Kot Tov Avkeiov.

AVTOc 0 TVTTIKOG, OTNPOG KO OPNPNUEVOS HoONUaTIKOS GVUPBOAMGUOS eppavileTor 6Tovg
pantég og ovboipetog kot moAAol €W0wol mepl TNV SOOKTIKA TOV  HOOMUATIKOV
VROYPOUUILOVV TIG TTOPOVONCELS TOV HOONTAOV GYETIKA e TO YPOUUOTA TNG OAQAPNTOL Ta
0moi0l YPNOLUOTOOVVTAL Y10, VO, SNAMGOVY GAAOTE o HeTaBANTY|, GALOTE pio TOPAETPO Kot

dAAoTE EVav AyvmoTo.

‘Exer Bewpnbel 011 €vog tpdmog vrmépPacng g OLOKOMOG KATAVONONG TOV OAYEPPIK®OV
cLUPBOA®V KOl TOPUCTAGE®MY €lvar 1 €MIALON AEKTIKGOV TPOPANUATOV 1) OTOio. GUVIEEL TOV
alyefpikd cvopporiopd pe mpaypatikés kotaotdoels. Oaivetar 6Tl 1 emidvon mpofAnudTeOv
Ogv €Yel OMOOMOEL TO. EMOUOKOUEVO OTOTEAEGLOTA POV TTapaTNPNONKE TO EOIVOUEVO Ol
pnantég va meplopifovion oe amootnfion koavoveov kol peBOS®V  OVIHETOTIONG TOV

TPOPANUATOV Y®PIG VO KOTOVOODV TIG £VVOLESG TTOV YPNCUYLOTOLOVV.

Tov edhoyo epdTuo Aowrdv mov Ttifetor eivor mov oeeiletor avty 1 LVOTEPNON OE
OMOTEAECUOTIKOTNTA KOt Yol To TPOPAAUOTO KATOVONONG €K UEPOLS TV HOONTOV
mopapévouyv; Mia amdvtnon Boa pmopovoe vo avalnmbel otov Ydpo TV ePYOrEi®V TOL
StB€ToLV o1 HOBNTEC, CLYKEKPIUEVO GTO YEYOVOS OTL TO. TPO-TEYVOAOYIKO OTATIKA HECH
AVOTOPACTACNG TOV EVVOLOV €Yovv meplopopévn dwdaktikn euPéien. H ypnon tov
TETPAGIOL KO TOL TVAKO GTNV aVATOPACTOCT TOV OAYERPIKAOV EVVOL®DV OmonTel 10101TEPES
VONTIKEG KO APUPETIKEG 0eE10TNTEG KAOMDG TOL CLYKEKPIUEVO OTATIKA pEc dgv dtabéTovv

O PACTIKA YOPAKTINPIOTIKA, dNANOT| dEV avTIOPOVV GTIG EVEPYELEG TOL LOONTY.

5.2 H dwaokaiia tng Alyefpag kot 1 ynerokn teyvoroyia

H vrootpién g dwackoriag e AlyePpoc amd ta ynolokd epyaieio Bo pmopovoe vo

amoTeEAECEL pia TPOTOOT Yo TO EEMEPACUA TOAADY SVGKOAMV TOL GYETILOVTOL e TAL VYNAL
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emimedo agoipeong Kol TO OTOTIKE HECO 7OV  YPNOLUOTOOVVTOL OTNV  TOPUSOCIOKY|

dacKoAa TNG.

Ag dobE OUMG T YUPOKTPLOTIKA TV AOYIGHK®V OV VTOSTNPILovy TNV d1000KAALD TNG

AlyeBpoag cvpPdAilovv oe pio Stopopetikn TPocéyyion ¢ ddackaiiog Tnge.
Auadpaon

To ymeaxd epyoieion yioo v expddnon podnuotikov evvoldv, kobog JStobétovv
JUVOTOTNTEG EMKOVAOVIOG LLE TOV YPNOTI. UTOPOVV EMIONG VO LETOCYNUATICOVV T1 SIOOKTIKY
dwdkacio. H dddpaomn, dniadn n dupeon aviamdkpion tng UNYovhig, Kot 0 OSUVOUKOS
YOPOKTAPOG NG TEYVOAOYiaG oAAALoVV OepeMakd ovTO 7OV 1 OWOKTIKN UTopeEl vo

TPOGPEPEL BTNV VTOGTNPIEN TNG LaONCLOKNG dtodKaGiog.

Mo mopaderypa n dvvatdTnta vo aALGLovE SVVOIKE TOVG CLVTEAEGTEG EVOG TPLOVVLOV Kot
N UNYOVR Vo LaG avapEéPEL APESO TO TPOGNILO TOL TPLOVOUOL 1 To TAN00¢ TV pimv divet
véa otdotaon oty dackora g Evvolag. H dtdotaocm avth evioyvel pion GNUOVTIKY GTAON
TOV podntodv yioo v pdinon tov  uodnuotikov, outyv g Olepevvnong Kot ToL

TEPOUOTIGLOD.

O kaBnynmMg €xel v dvvatdtTa TOPA Vo GYESIAoEL o SIOOKTIKY Topeia 1 omoia pmwopel
apeVOS v VTTOSTNPIEEL TO TPEXOV AVOAVTIKO TPOYPOLUO KOl APETEPOL VO TO EMEKTEIVEL O
Oépnota Ta omoia dev elvarl SLVOTOV VO OVTILETOTIGTOOV UE TO OTATIKA PEcH oL cLVHOWG
ypnowonoovvtot. o mapddetypo dev eivar dvvatov va yivelr depedhvnon péco oe pio
ToPad0GLoKN TAEN Yo ToV TPOTO OV UETAPAAAETAL 1) YPOPIKY TAPACTOCT] TOV TPUOVOLOV

otov PETAPAAAETOL O GLVTEAECTNG B 1] KOl O GUVTEAEGTIG O.
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Ewoéva 1: Kabdg arlddlovpe TG TIHEG TOV GUVTEAEGTOV 1 U ovn Olvel OAEG TIC TANPOQOPiES

OV APOPOVV GTO TPUDVLLLO.

[ToAAamAES OVATTOPAGTACELG

Ag ¢épbBovpe thpa oe €vo GALO OMNUOVTIIKO YOPOKTNPIOTIKO TOV YNOOKOV HECOV
vroot)PEng G oaokaAiog g Alyeppag, TV SVVATOTNTO TOAAATADV KOl OLVOUIKE

OUVOESEUEVOV OVOTTAPUCTACEDV LOG OAYERPIKNG £VVOLaG.

Ot moAOTAES avOTOPACTACELG pioGg HaBNUATIKNG €VVOlaG mOTEAOVY i duvaTOTNTO TMOV
YNOLIKAOV TEYVOAOYL®DV 1] 0010t GUUPAAEL GTOV UETACYNUATIGHO TNG AVTIANYNG HOG Y10 TV

£VVolo OVTN UE XOPOKTNPLOTIKO TAPAOELYLLOL TV GLVAPTNON).

H mapovcioon g évvolng tg ocvvdptnong omv oyoMkn mpoktiky Paciletar oe pia
avotpd kaBoplopuévn GePd evepyeudv: XpNorn ToL TOTOV - KOTOOKELY TIVOKO TY®V -
avamapdctacn o aEoves. Ta ovuyypova Aoyopikd yio v AdyeBpa divovv v dvvotdtnta

KATAPYNOMNG TNG CEPAG QLTI KO EVOTOINGCTC OAMV TOV AVATOPUCTAGEMV UIOG GUVAPTNONC.

[Ma mapdderypa oto Aoyiopikéd function probe (FP) o mivakog emkovavel e 1o ypaenuo Kot
AVTIGTPOPM®G, UTOPOVLE VO ATOKOWOLE onueio amd TO YPAPNO Kol VO, T0. GTEIAOVE GTOV
nivaka. O tOmog g ovvapmnong Otav oAAAleEl PETOEEPEL TIG OAAAYEC OTNV YPOPIKN
TOPACTOCT KOl OVTIOTPOP®GS, OTAV EMEUPAIVOVLE GTNV YPUPIKT TAPAGTACT) TPOPAAAOVTOL O1

HETOPOAEG TOV VPIGTATOL O TOTTOS TNG GLVAPTNONC.
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Ewova 3: Avvopikn S1060VIEST] TV OVOTOPAGTACENDY TNG OPYIKNG KOl TNG VENS GLVAPTNONG

y=0.5(0.5x"2)

To mopomdve yopoktnploTikd &voc oAyefpikod AoyiopKoD divovuv Tnv duvatotnta

SlepedvVNONG KOl TEPAUATICHOD UE TIC OAYEPPIKES £VVOleg KOt UEAETNG TOVL TPOTOL LE TOV

0moio GLVOEOVTOL.

AVAdEIEN TOV TOALUTADV TTUYDOV LG EVVOLNG

Mia ponuatikn €vvota, cuyva dtabétel Eva mAN00¢ amd TTUYEG O 0TToleg TEPLYPAPOVTAL Kol

avOADOVTOL OE OlPOPETIKA onueion Tov ®poroyiov TPoypAupatog iomg O€ Kol Of
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Slpopetikd eyyepidwn. 'Eva ovyypovo aAyefpikd AOyIopKO eMTPEMEL TNV AVASEIEN TV
TTLYOV OVTAOV UECH OO JLOPOPETIKEG AELTOVPYIKOTNTEG TTOV dtobéTeEL. To oNnuAvTIKO AoITOV
KOTé TNV ypNon Tov AoYopkov eivar 1 avoalnitnon tpénmv SdakTikng a&lomoinong Tov
AELTOVPYUOV TOL AOYIOUIKOV KOl 1) EUTAOKN TOV UaONTOV HE TPOTO TOL aVTEG B TOVG
EMTPEYOLV TNV TPOGEYYIOT KOl GOVOEST TOV TTUYMV TNG HOONUATIKNG £VVvolag.

‘Eva yopokmnpiotikd mopdoetypo eivar 1 €vvolo TG Topoy®yov. AV ETYEPNGOVUE VO
amoplOUNCoVUE TIG TOAATAEG TTTVYEG NG €vvolag TOTE OBa émpeme vor avapépovpe OTL 1M
TaPAY®YOS lva :

Op10 gvog AdyoL

KAion mc epantopévng oe €va onueio TG YPAPIKNG TAPAGTOUCTGC.

H ewdva g ovvapmnong kovtd oe éva onueio, oniadn n peyéboven g otav  oe pia
TEPLOYT TOL GNUEIOL AVTOV.

Ty pog svvaptnong (tng Tapaymdyov) oe £va onueio x0.

Ag dovue TOPO LE TTOWOV TPOTO, HE TOLEG AEITOLPYIKOTNTES €VOG AAYEPPIKOD AOYIGUIKOV,
omwg etvor To FP, avadetkvhovtot ot Ttuyég auTéc.

Opro evog Adyov

O mivakog TGV TOV AOYIGHIKOD Kol 1 SuVATOTNTO VO EKTEAOVUE TPAEEIS LETAED TOV TIUMV
00 GTNAGV TOV EMTPEMEL TOV VTOAOYIGUO TOL TNATKOV (W2 — W)/ ()2 — Y1) Y10 TOAD KOVTIVEG
TILEG TOV )1 KOL 2.

KA\ion g epantopévng og £va onueio g YPaQIKng TopdeToong.

To Moyiopikd 01a0€tel Aettovpyio KATOGKELNG EQATTOUEVNG O VAL ONUELD KOl OTNV GLVEXELN

HE AAAN AELTOVPYIKOTNTO LETPA TNV KAIOT TNG.
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Ewoéva 4: H epantopévn kou 1 kKAlon g

H ewdva g ovvapmong kovtd oe éva onueio, oniadn n peyéboven g o0tav  oe pia
TEPLOYN TOV O UEIOV AVTOV.

To Aoyopkd drabétel Tnv Asttovpykdtnta e peyébuvong (zooming) omdte o pabnmg £xel

NV SLVATOTNTO VO SIEPEVVIGEL TV HOPPT TNG YPOPIKNG TOPACTACNG KOVIA G £VOl OMUELD

™mg.
4
b
2 4
Ewéva 5: 04 ko O<y<4 1,5<y¢<2,5 wou 1,5<¢<2.5 1,9<<2,1 xa
1,8<y<2,2

Ty pog suvapTnong (Tng Tapay®@yov) oe £vo oNUELo Xo.
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To AoylopKd €xel TNV SVVATOTNTO KATOGKELNG TNG YPOUPIKNG TOPAGTACTG TG CLVAPTNONG
OAAG KOl TNG TOPAY®YOL TNG GLVAPTNONG oTo 1010 cvotnuo advev omdte dlvetor 1
duvatdTTo. oTOV PaONT] vo pEAETd TG TIMEG TNG OGLVAPTNONG GE CLVOLOCUO HE TIG

OVTIOTOT(EG TIULEG TNG TOPAYADYOV.

¥=06"%"3
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Ewoéva 6: I'papuy mapdactaon g f ko e

[Tpopavdg ot duvatdtrteg Tov TapExel oty dacKaAio g AlyePpoc €va KoTAAANAO
AOYIOHIKO 0ev  €£OVTAOVVIOL OTIC TOPUTAVD TEPWMTOCES. Avtd mov Bo mpémer va
VROYPOUUIOTEL Yo pia emMTAEOV Qopd gfvor OTL TO ONUOVTIKO KOTA TV XpNoN TG YNOLOKNS
Tervoloyiag oty dwbackoiio gival ot TpomTOL e TOVS 0moiovg Ot HaONTEG EUMAEKOVTOL GE

JPOACTNPLOTNTES LLE TO AOYIGHIKO Kot Oyl LOVO Ol AEITOLPYIKOTNTEG TOV AOYIGLUIKOV.

5.3 Xovoyn

AVOKEPAAAIDOVOVTOS TNV HKPY LT avagopd oty dwdackaiio tg AAyefpag pe ypion g

YNOLOKNG TEXVOAOYing Ba Tpémel va vIToypappicovpE OTL:

O1 S10aKTIKEG SVOKOAIEG GTNV KATAVOTOY| TOV OAYERPIKMV EVVOLDY KO TPOTACEWV EKTOC TMV

dAAwv gvtomilovrtot:
o) 10 VYNAO eninedo apaipeong TV GLUPOA®V
B) Ztnv éAderym ovvdeon g TV GLUPOA®V e GALEG EVVOLEC MGTE VO ATOKTIICOVY VOTLLOL.

v) Ta oTOTIKA HEGO TOV ¥PNGIULOTO0VVTOL KOTA TNV dtdacKaAa TG AAYERpac.
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Ot dvvaTdTTES TOV YNOLOKOV HEGHOV VTTOGTNPILoLY TNV dbacKaAio TG AAyeRpag Hésa amd

TOL TOPAKAT® YOPAUKTPIOTIKA.

a) Etvat dtadpaoticd, oOniadn avtidpov GTIC EVEPYELEG TOL YPNOTN

B) Atvouv TV duvaTOHTNTO TOAAATAMDY GUVOEIEUEVOV AVOTAPUCTACE®V TNG 10106 EVVOL0G
v) Atvovv v duvaTdTnTo SUVOUIKOD YEPIGLOD TMOV OVATOPACTAGEMY TG EVVOLOC.

d) Atvouv Vv duvaTdTNTo SIEPEVVIONG KOl TEWPAUOTIGHOD UE TIC OAYERPIKES EVVOLEC,.

e) Emtpémouv v avddei&n moAamddv TToydv g 010G padnuatikng £évvolag péca amod Tig

SPOopETIKEG AetTovpYieg TOL dlabéToVV.
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6. Baowkd Xtovyeio Awwoktikng tg I'sopstpliog pe ™

rpnon Ynewwkov Teyvoroyimv

O ynolokég teyvoroyiec mov uExpt Tpa £govv avamtuydel yioo v SdacKaAio Kot 0
nanon g F'eopetpiog pmopovv va Y®PIGTOOV GE OLVO OUAOEG. TNV TPMTI OVIKOLV TOL
AoyopIKA TG duvoptkng Yeopetpiog, 6mwg to Cabri II, to Sketchpad kot to Geogebra kot

oTN 0VTEPT TOL AOYIGLUKA TNG CLUPOAMKNG EKPpaoTC, OTTMG 0 XEA®VOKOGLOG.

[Ipwv avaivcovpe to facikd ototyeio g Swaktikhg ¢ [emuetpiag pe ) ypnon tov
YNOLIKAOV TEYVOAOYLDV TOPOLGLALOVUE HEPIKEG POCIKEG TTUYES TOV AOYICUIK®OV OVTMV Ol
omoieg oNUATOd0TOVV KOTd KATMOWO TPOTO Kot TNV Katedbvvon g OOOKTIKNAG 7OV

OVOTTTOGGETOL G AVTA.

6.1 Ta Aoyiopika NG SOUVOHIKIG YEONETPLOS.

6.1.1 T eivon n dvvopkn yeoperpio.

O 06pog duvapiky yeoupetpio, apywd exvondnke amd tovg Jackiw ko Rasmussen, yio va
YopoKkINpicel 10 Pacikd YopaKTPoTIKO Tov dwokpivel Aoywopikd Omwg 1o Geometer
Sketchpad kou to Cabri II mov givar: 0 Guveyng Kot 6 TPAYUATIKO YPOVO UETACYNUATIGLOG

TOV YEOUETPIKAOV AVTIKEILEVOV TOV GLYVA ATOKOAEITOL «GOPCLLO».

AVTO TO YOPAKTNPIOTIKO EMTPENEL GTOVG YPTNOTES, POV KAVOLV U0 KATACKEDT), VO, KIVI|GOVV
OPIOUEVOL OTOLYEl TOV OYNUOTOG €AeDBepa Yyl Vo TTOPOATNPNOOVY GAAO GTOLXElD TOV
OYNUOTOG TG amokpivovtal duvapkd o€ avtég TG oAdayéc. Kabdg avtd to otoryeio
peTafAAAOVTOL TO AOYIGHIKO Stotnpel OAEG TIG GYECEL TOL OPICTNKOV G OLGLUCTIKOL
TEPLOPIOUOT TNG OPYIKNG KOTAGKEVTG, KOl OAEC TIG OYECELG TOV vl HLOOMNUOATIKEG CLVETELES
avtov. Mepikd and ta mo yvootd Aoyiopkd dvvauikng yeouetpiog (DGS) mov €youvv
avantuydel eivor to Geometer Sketchpad (Jackiw, 1991,2006), to Cabri II (Baulac,
Bellemain, & J. M. Laborde, 1992 ..2006) kot to Geogebra ( 2001-2008).
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6.1.2 To mep1ifpdriov TOV LOYIGUIKAOV TNG OVVOUIKTG YEOpETPLOS.

To mepiPdArov epyaciog ota dvo Aoyioukd, GSP kou Cabri I, mpocopoldvel Katd kdmolo
Tpomo Vv aStopatikny e Evkieideiag Fewpetplag kot amd ovt) TV Amoyn UTopovy vo

etvat katdAAnAa epyoaieia yio tn d1dacKoAMa TG,

SVYKEKPIUEVO, TO AOYICUIKA QLTA TAPEYOLY GTOV YPNOTY OPIGUEVA apyIKd avTikeipeva, (TT.y.
onuelo, evbeia, muevdeio, evh. TuNUO, KOUKAO TOEO, MOAVYWVO) Yoo v oyedldlel Ta
avVTIoTOUY0. YEOUETPIKA OVTIKEIPEVD, HePKE Pacikd yeoUeTpKA epyoreio (m.y. oyedioom
KaOetg/mapdAAning ond onueio oe evbeio, oyedioon dryotépov ywviag, oyedioon
pecokaféTov gvb. TUNHOTOC) pe Ta ool pmopel va oyedldlel cuvOeTa oyNUATO Kol epyoieia
pétpnong (m.y. uétpnon amodctaons, uEtpnon eppasov, pétpnon kiiong evbeiag) pe o onoia
UTOPEL VO LETPA LEPT TOVG CYNLLOTOG Kot VoL Topatnpel TG HeTABOAEG TOVS KATE TO GUPGILO
tov. [Mapéyel axdpa epyoieio HETAGYNUOTIGUOV (TT.Y. CLUUETPIEG, TEPIOTPOPT], OVAKAOGCN)
YL OPOPOVS  UETUCYNUOTIOUOVS OYNUATOV  KOODC Kot  gpyoieion  EUOPAVIONG TOV
YEOUETPIKOV OVIIKEIUEVOV OTNV EMQEAVEIL €pyaciag (Y. EMAOY | YPOUATOS, TAYOLG
YPOUUDV, OTOKPLYNG OVTIKEWEVOV) LE TO. OToiol 0 XPNoTNG dtevkoAvvetal vo eoTldlel o€

OPIGUEVES TITLYES TOV GYNIOTOS TOL £XEL KOTAGKEVACEL.

6.1.3 O1 Ae1TovpYIKOTNTES TOV PUCIKAOV YEOUETPIKAV AVTIKEIREVOV KOL EPYUAEIMV.

Me 1OV Opo «AEITOVPYIKOTNTO» EVOG OVIIKEWEVOL 1 €VOC EPYOAEIOD EVVOOVUE TIG
JVVATOTNTEG KOl TOV TPOTO YPNGLOTOINGNG TOL OO GTOV XPNoTN (EYYEVIG AEITOVPYIKOTNTEG)
KO TNV GUUTEPIPOPE TOL KOTA TOVS YEPIOUOVS GTNV EMPAVELD EPYOUGIOS (TPOGUPLOGUEVES

AELTOVPYIKOTNTEG).

Ao ovti ™V dmoyn ot eyyeveic AE1IToLPYIKOTNTES TOV POCIKOV YEMUETPIKAOV OVTIKEILEVOYV,
Omwg M evbeia, eival EK KOTAOKELNG GVUPOATEG LE TIC AMOLTNOELS TNG AEIMUOTIKAG 0PYAVMOONS
¢ EvkAeidewog yeopetpiog. o moapddetypo, m oyedioon pog evbelog amortel tov
TPOGOIOPIoHO glte dvO onueiwv gite evdg onueiov Kot ™¢ KAlong (katevBuvong) avng, to
omoia opiovv v B€on g 010 emimedo. AvTd £xel GOV GLVETELD O1 XEPIGHOTL TNG €VOEiag Yia
va petafAnfel n katevBovvon g va yivovtor amd to. onueic. 0pIGHOY TNG VM Umopel va
KivnOetl mapdAAnia pe Tov avtodv TG v cuphel 1 01 Ko Oyt TaL oMEia OPIGHOY TG,

Ol TPOCOPUOGUEVES AEITOVPYIKOTNTES TPOKLATOVV A0 TIS OEGUEVGEIS TOV OVIIKEUEVOV

KOTO TNV KOTAOKELT TOL oyNuatos. [ mopdoetypa, 6tov éva onpeio oyedlaotel dote va

etvar onueio evog KOKAOL, Ol AEITOLPYIKOTNTEG TOLG TTPOocapUOlovTal GTOV KOKAO pE TNV
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gvvolo. OTL ol gyyevelg tov Asttovpyikotnteg meplopilovtal evd 10 1010 akolovBel Tig
petaoAés Tov KHKAOL. AvTioToro o1 AEITOVPYIKOTNTEG VOGS EVOVYPAULOL TUMIATOS TOV Oa
oxedlootel va €yl Ta GKpo TOL o€ €vo KOKAO, Tpocapuolovior dote vo. pmopel va

HeTafAAAETAL LOVO MG XOPAT TOL KOKAOV.

[Ma va yivel TeplocOTEPO KATAVONTH 1 TEPLYPAPT TNG OAKPIONG TWV AEITOVPYIKOTHTMOV TMV
OVTIKEWWEVOV TNG OLVOUIKNG YewpeTpiag, kobiepmbnke o O0pog Pabuodg eievbepiog tmv
avtikelpnévov. Kot eneidn to mepiocdtepa, av Oyl OAo, OVTIKEILEVO KATAOKELALOVTOL [LE TNV
Bonbela twv onueiov, n Aettovpywotta «Pabpdc erevbepiac» apopd kKuping avtd. ‘Etot, av
éva onueio pmopel va Kveltor yopic Kopio OEGUELOT GTNV EMPAVELD epyaciog AELE OTL el
ovo (2) Pabuodg erevbepiag. Av €vo onueio €xel KOTaoKELOOTEL Vo VKEL G€ £vol AL
avtikeipevo (m.y. og éva kukho) Aépe 0Tt €xet éva (1) Pabud ehevbepiog. Téhog av éva onueio
£YEL KATOOKEVOOTEL OG TOUN SVO YEMUETPIKAOV AVTIKEIEVDVY Aépe 0Tt £xel unodév (0) Pabpodg
elevbepiog. Xta ovo Aoyiopukd Gsp ko Cabri II ov tpeig avtég AettovpykdTnTeg
EMTLYYAVOVTOL PE TIC EVIOAEG «EMUeio», «EMUelo o€ avTiKeipevo» Kol «ZnUeio TOUNG».
YVVETMG KO TO OVTIKEIPHEVO TOV TPOKVTTTOLY amd To. onpeia £yovv avtictoya 2 1 1 1 0
Babupovg erevbepiag. Axoua, ta avtikeipeva pe 2 PBabpovg elevbepiag Exovv T Poaoikég

Aertovpykdtteg evd avtd mov &xovv 1 1 0 Pabupovg ehevbepiag £xovv TPOGUPUOCUEVES

AEITOLPYIKOTNTEC.
2nueio pe 1 padpod
eheuBepiag
Tnueio pe 2 padpolg /
eheuBepiag B

v

N

2nueio pe 0 Babuoig
eheuBepiag

K

2nueio opiopol Kal
eAEyyYou Mg eubeiag

Ewéva 7: Enueia pe d1dpopeg Ae1tovpytkoTnTeC.
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6.1.4 O dvvopIKOG HETAGYNNOTIOROG TOV KATUCKEVOV

To KOPLO YOPOKTINPIOTIKO TOV AOYIGHIK®V TNG OLVOUIKNG YEOUETPiog elvol To yeyovog 0Tl
EMTPEMOVV GTOV YPNOTN VO UETOOYNUOTICEL TO YEOUETPIKA avTiKEipeva OV oyed1dlel

GUVEXMDG KOl GE TPALYLLOTIKO YPOVO.
1. Ot peTOoMUOTIOUOT TOV KOTAGKEVDV

Ot AertovupykonTeg €vOG YEMUETPIKOV OvVTIKEWEVOL A pe Pabud elevbepiag 0 M 1
EMTPENTOVY GTOV YPNOTI VO, TO UETAKIVEL EAEVOEPO GTO OVOTOPICTAUEVO OO TNV EMPAVELL
gpyaciag eminedo CLUTOPACVPOVTOS Kol Oc0 AN ovTikeipevo eSapTdvVIOL amd ovTo,
petafdidovrag kot ™ Okn Toug Béom. Avti M dadikacio cuyva ocOnTomolEiton MG o
amekovion HeTalh evog apytkov (eAeVBEPOV) AVTIKEUEVOL Kot VOGS EEOPTMUEVOD OO OLTO,
N omoio 6T YAMGGO TNG YEMUETPIOG TEPIYPAPETAL MG UETACYNUATIGUOS TOV OPYLKOD GTO
eCaptopevo avtikeipevo. o mapdadetypa, oty ewdéva 2a to onueio A eivar éva apykod
onueio evad to A" givan e€aptopevo and avtd. ‘Etor n adhayn g 0éong tov A mpoxaiel
aAayn ot Béom tov A’. Avt m Owodikacia ekAauPdveror amd TOV ¥PNOTN OG EVOG

petaoynUoTiopog Tov A oto A’

Ewova 8: (a) To iyvoc tov dadoyikav Bécewv tov onueiov A’ ausOnromoiet Tig eikdves Tov
onueiov A o€ Gyéon He TNV OTEKOVIOT] TOL TPOKOAEL 6° avtd To oTafepd €vh. Tpuqua AA” .
(B) To iyvog Twv dadoykmv Bécemv tov onueiov A’ arcOntonotel Tig 1kOVEG TOV 6TAHEPOD
onueiov A og oyéon TG OMEKOVIGEIS TOL ONUIOLPYEL 1 TEPIOTPOPY] TOL «EAUGTIKOV»
evOvYpapoL TUNUATOS YOP® omd ovTo. Katl oTig dvo mepumtdoels ot dtadoykésg 0écelg Tov

€V0. TUNUOTOC OVOTOPIGTOVY TOVG SLUOOYIKOVE LETACYNIATIGLOD TOL GE GYECT LE TV XPOVO.

2. O1 KOVOVIKOTNTES KOl TO, AVOALOIOTO OTIG LETAPOAEG TOV KOTACKEVMV
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Onwg avaeépbnie 10N T0 GUPSIUO EVOG HEPOG EVOC GYNLOTOG CUUTOPACVPEL KO TO, VTOAOITOL
HEPN TOV, JUTNPOVTOS OOTOGO TIG OEGUEVGELS LE TIC OTO1EG KATAOKEVACTNKOY. XTO GyNua 3
Yo TapdoEtypa, To onpeio A eivar otabepo evod to onueio B kiveitan otov koxkho O. To péco
M tov €vb. Tuqpotog AB akolovBel tig petaforéc tov B evd 1o {yvog Tov dadoyik®dv Tov
0écewv OmAdver v doun ¢ e€aptnuévng Kivnong tov. Avti 1 doun etvonr mnym
SITHTOONG EIKACLOV Yo TV Kivnomn tov onueiov M kot dpa Yoo T0 GYNUO TOV YPAPEL

(OnNAadn Yo ToV YEOUETPIKO TOTO TOV ornueiov M) (ewkdva 3ar).

AE=4,30 &K.

Ewova 9: (a) Ov ontikég mAnpogopieg tov {yvovg tov onueiov M kot m doun  TOLG
dNUoVPYOLV GTOV ¥PNoTH TNV aicOnomn ¢ vapéng pog otadepng oxEonG LETACYTLATIGLOV
oV B 610 M. (B) Ot ic01 AOYOL TV HETPNOE®V TV TAEVPDOV TOV TPLYMVOL KOl T®V TUNUATOV
oL OpilEl 6€ AVTEC 1 TOAPAAANAN dNULOVPYOVV GTOV YPNOTN TNV aicBnon g Vmapéng piog
otabepng oxéong Hetalld Tov HeEYEBDOV TV VO TPIYDOVEOV KATH TOV LETOCYNUATICUO TOV EVOG

67O GAAO.

Ye g GAAN Ty TANPOPOPIDOV Yo OVATTLEN EIKOCLOV KOl SLOTHT®ON VITOBEGE®Y GUYVA
TPOEPYETOL OO TIG LETPNOELS UETOED TOV HEYEDDV EVOG GYNLLOTOG KOTE TOV LETACYTLATIGLO
tov. ['o mopdderypa, oty ewova 3P n evbeia AE éxel oyediaotel dote va givor mopdAinin
npog v mAevpd BI tov tpryddvov ABI'. 'Etot o€ kéfe peTaoNUATIOUO TOV TPLYDOVOL 1 TNG
evbeiag AE n mapariniia dwatnpeitot. [Hopatnpdvtog o yprotg Toug AOYous TV TUNUAT®V
AA/AB kot AE/AT pmopel va Slomiotdoel 0Tt Tapapévovy 100t o€ KAOe LETAGYNLATIGUO TOV
OYNUOTOS. AVT M KOVOVIKOTNTO €lvol 1 Kpioyun TAnpo@opio. ylo. TNV KOTOOKELT Kot
JTOTMOOT EIKAGIOV Kol VTOOEGE®V OV aPopohv Ta gvBVYpape TURHATO ToL 0pilel OTIg

TAEVPEG TOL TPLYDOVOL 1| TAPAAANAN 6TV Pdon.
3. Ot amodei&elg TV GLUTEPAGUATOV GTO TEPPAALOV TNG SVVAUIKNG YEOUETPIOG

‘Eva amd 1o p@TANATO TOV GLYVE AvAdDOVTIOL GE OGOVG EKTALOELTIKOVS epydlovTal 61O

TEPPAALOV TNG SLVOUIKNG YEMUETPIOG OVAPEPETOL GTNV GXECT TOL £XOVV Ol EIKAGIEG KO Ol
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vroBéaelg mTov avadvoviot 6to TEPPAAAOV avTd pe To Bemprpata Kot TNV BewpnTik) oYK

¢ EviAeideiag yeopetpiog (aSiopata, Beopnpota kot amodeiEelc).

10 mepPEALov TG SLVOUIKNG YEMUETPIOG, LOALS L0 YEMUETPIKT KOTAUOKELT «TEPACEL TN
JOKIUN TOV GLPGILATOG (dNUOVPYIN EKAGIOV Kot LTOBEGE®V), dNUIovPYEiTOL N AVAYKT Vi
ortiohoynOet yiati n oploHEV] QTN KATOOKELT] «OOVAELEW. AVLTN 1 OVAYKN EVIoYDETOL
aKOUO TEPIGGOTEPO KATA TN OLAPKELN TNG CLALOYIKNG GLENTNONG TPOKEEVOL Vo, eENynOel
vyt Aettovpyel €tol. Mo mepattép OempnTiKy] ETIKVPMOY TG KATOCKELNG APOpd TN
Jldkacion NG KOTOOKELNG MOPA TO OYNUO TOL KoTtaokevdotnke. Kdabe Pruo g
OLdIKOGI0G KATOGKELNG OVTIOTOLKEL GE Ol YEOUETPIKTN 1O10TNTO, Kol OAOKANPO TO GUVOAO
TOV 1010THTOV TOL divovTol omd T O1d1Kacio AmOTEAEL L TAPOVGIAoT) TNG ATOSEENG TNG
aKkpifovg katackevng (tov Bewpnuotoc). Andadn, VIAPYEL WO GTASIOKY LETATOMION TNG
eotioong amd TNV TMEPLYPAPY TOV OTOTEAECUAT®OV TOL GLPGILATOS OTN TEPLYPUPT| NG
SdKaciog TG KOTAUOKELNG Kol LEC® OLTAG M METOTOTION KaTeLOVVETOL OTN BemPNTIKN
veopetpio. ['a mapddetypa, n eyypaen TETPOy®VOL G Tpiymvo pmopel va yivel pe tn fondeia
TOV GVPGiHTOC Kot TG evbeiog mov opilovv ot dradoyikég Bécelg Tov onueiov M. Apywd o
¥PNOTNG Umopel vo Kotaokevdoetl éva tetpdyovo KAMN pe mievpd v KA dote 10 K va
Kvelton ehevBepa oty BI' kon 10 A va avrkel oty mievpd AB. Zépvovtag 1o onueio K ot
BI" pumopet va mapotnpnoet 0Tt ot 81000y 1kéEg BEaelg Tov onueiov M avrkovv og pio ubeia m
omoia diépyetar and 10 B kot 10 onueio X mov opiletan 6tav n KA yivet ion pe to Hyog tov
Tpryovov. 'Etctl yio TV KoTOoKELT TOV TETPUYDOVOL OV Y€l TOPE VO KOTOGKELAGEL TO
onueio X, va opioel v evbeia BEX kot ot ovvéyela v toun g P pe v AL To

teTpdywvo pe mAevpd v PT eivar to {nrodpuevo.

Ewéva 10: H dadikacio g €yypoen TETPOYDOVOL GE TPIY®OVO VTOONAMVETOL EDYAMTTO, OITO

10 {yvog ¢ kopveng M, dtav to onpeio K kiveitar otn BI'. Ta dkpa tov tyvovg, 1o onueio B
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Kal to akpoio onueio £ mov opileron 6tav n mAevpd KA yivel ion pe 1o Dyog Tov Tprydvov,

opilovv 1o gvBVYypappo Tupa BN 1o omoio téuverl tnv mievpd Al oto {ntovuevo onpueio

H Swdwacio xatackevng tovg tetpaydvov KAMN kot ev ovvexeio tov {nroduevov
TETPAYADOVOL ONADOVOLV TNV 0pBOTNTA TNG KATOOKELNG LE ATOTEAEGHA 1) BE@PNTIKY amOSEEN
va wepropiletar povo omnv vroapén g evbelag BE. AAAG Kou otV mepintwon ovth ot
OTTIKEG TANPOPOPIES TOV TEAMKOV GYNUOTOS SNADVOLY TNV OHOOTNTA TV Tprydvev BKA kot
BAA &k tov omoiwv ot tpokintel n 106tTa TV AdYyv KA/BA=AA/AB kot BK/KA=BA/AA.
Avtd onuaiver 6Tt ot Adyor KA/BA kot BK/KA eivon otabepoi oe kdbe petakivinon tov
onueiov M. Avtd €xel wg ovvénela To onueio M va avikel oty gubeio BE péom g omoia

opileton kot to {ntovpevo onueio P.

6.2 Ta Aoyiopika TG cvpufoiikig Ek@epaong

H devtepn opdda AOYIGHIKOV OV YPNGILOTOIOVVIOL GTHV JO0CKOAIN Kot 6T pLdnon g
lsopetpiog eivor ta Aoyopkd ™ SLUPOAIKNG EkEPAOTG, TOL KOTA KVUPLO AOYO &ivol
Aoylopkd mov Paciloviar otnv YAOGGH Tpoypoupatiopod «Logo» kot otnv pobnpatikn
ovToTNTa. TOL OamoKaAEoTNKE amd Tov S. Papert «yeldvar». Xt0 6A0 cvotnua 060nKe 1
ovopaocia ‘Teopetpia g Xehdvag'. To khplo Aoyiopukd mov Oa pag omacyornoel €00 givat
0 «XeAWVOKOGHOG» Kol dgvtepevovioc to «Malt», o €kdoom Tov TPOTOL ©E TPEIG

Jl0OTACELG.

6.2.1 T eivon n ‘T'eoperpio e Xehovag’

Eivon éva cvomua 6mov, pécm o YAOCGOS TPOYPUUUATIGHOD E0IKA GYEOACUEVIG DOTE 1
oLvtagn 1 dopuN KoL Ol KOVOVEG TNG VO TPOoeYYilouv To LafnpUaTikd @POUaAIcHO, O HoBNTAS
mionyel o ovtdtta pe Béon ko dievbuvon (tn “yeAdva’) oto eninedo (1 Kol GTO YOPO UE
to MaLT). Xe «éBe orhayn 0éong m yeAdva anvel Ypoppikod iyvog petald tov onueiov
exkivnong kot AeiEng (ektd¢ k1 av o padnte dmoel evtoAn yo 1o avrtifeto). 'Etot, 1
TAONYNOTN TNG YEADVAG UITOPEL VO OMoVpYNoeL YEOUETPIKA oynpata. O padntme oképteton
LOONUOTIKES EVVOLEG KOL TIG OVOTAPIOTE € TOAAG emimedo. TKEPTETOL TIC OIOTNTEG TOV
oYNUATOV OV BEAEL VO KATOOKEVAGEL Kl TOV TPOTO pe Tov omoio Oo opicel mopapeTpikes
Sdkaciec (1 TPOYPAUUOTE) KATOOKELNG YEMUETPIKMOV GYNUAT®V OTOV Ol TopAUeTpol Oa
gyouv dueomn oyéon pHe TIC WOOTNTEC TOV oynudtev ovt®v. Etot cvvovdler €vvoieg
YEQUETPIKAOV WO0TTOV e oAYERPIKEG OMOGC 1 HETAPANT KOL Ol GLVOPTNOLOKEG GYECELS
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HETOED HETAPANTOV. AQOV EKTEAECEL O TOPAUETPIKT OLOOIKOGIO L€ CLYKEKPUUEVES TUUECS,
UTOPEL VO EVEPYOTOINOEL TO HLOVOOLAGTOTO 1) TOV O1-0146T0T0 ‘petafoAéa’, epyalreio pe Ta
omoia divel cuveyn Kivnon ota oynuato To ot apetocynuatiloviot kabhg aAlalovy ot Tiég
TOV TopUETpOV. MTopel ). Vo KOTOOKEVATEL £Va IGOTAELPO TPIYOVO LE L0 TOPAUETPO Yo
TIC Tpelg TOL YwViEG KOl OTN GULVEYEW VO, GUPEL TO OPOUEN TOV HETOPOAEN MOTE Vo
TOPOATNPNOEL £V, OVVOLUKA LETOAAACCOUEVO GYNIOL TTOV OlOTNPEL OUWG TN YOVIOKT 1010TNTo
TOV 160TAEVPOV. ZKEPTETOL £TGL Yo TNV 100TNTO TOV YOVIOV TOVTOYPOVOE MG YEMUETPIKY
wWmTo Kow ¢ aAyefpikn wémrTa petald Tpidv  petafintodv. Mmopel egicov va
KOTOOKEVAGEL £VOL TOPUAANAOYPOUULO LE TOPAUETPOVS TOV SOGPAAILOVV TIC 1010TNTEG TOV,
ONAad”n To HETPO TNG Mo Yoviag (Log kot 1 Kabe po amd Tic VTOAoUTEG Eivol GLVEPTNOT TNC)
KOl T0, KN TV 300 TAEvp®dV. Znv €Kovo 11 @aivetoar o oplopdg kol 1 eKTEAEON NG
OWaciag ‘mopaAANAOYPOUIO’ HE TIMES OV KoTAoKELAlovv &va opbBoymdvio pe UMK
mievpav 60 kot 150 ‘Prupata yedwvoag (Pixel oniaodr). Xt dwdikacio g ekdvag 11
VILAPYEL KOl LI TETAPTY TOPAUETPOG: 1 YEADVO oTpifel Tpwv apyicel va KaTookeLALEL TO
oynua. H dwodwacio €yel PéPara extedeotel pe Ty g apytknig otpoeng unoév. Ouwmg,
KOANGMN TOL GVTioTOLYOL dpopéa Tov HePAPOAEN UTOPEl VO TPOKAAEGEL GTPLPOYHPICUA OAOV

TOL TAPUAANAOYPEpLLOL!

Ooco apopd ot YA®ooo mpoypoupatiopod Logo, avt) elvol puo TANPNG GLVOPTNGLOKT,
JdouNUEVI YADOOOO TPOYPOUUATIGHOD e dopég dedopévev Tig Alotec. H Logo 1otopikd eivan
éva mopdymyo ¢ LiSP 1 omoia mapadociakd Mtav 1 ootk YAOGGA Yo TV avamTuén
TPOYPAUUATOV TTOV oyeTilovTay pe v TeXvnT) vonuoouvr. Ot adhayég mov €kave o Papert
OV TNV EMVONGCE €0 KOl TOAAL YpOvia 6to Media Lab tov MIT édwaoav éva cuvtakTikd g
YAOOOoOG OV TPpoceyYilel dSooONTIKA TOV TVTTIKO HaONUATIKO POopUOAGHO. AAAace dnAadN
11§ atéppoveg mapevhéoelg e Lisp, €dwoe TN duvotdTnTa OpIopHoL Kot emeEepyaciog

SLOOKOGLOV (TTPOYPOUUATOV), EOMCE TOV OPIGUO TNG LETAPANTNG — AVE KAT® TEAElD — K.OL

H ovvdmapén g yAdooag Tpoypopupaticpod «Logo» kat e ovtdtrag «Xeldvo» oTo 1010
TEPIPAALOV GUVEDEGE GTEVEL TOV TPOYPOUUOTICHO e TNV YE®UETPio KAODS o1 dradikaocieg
nov opifovtor ot Logo, 6tav ektehobvtal £YovV MG YPAPIKO ATOTEAEGHO ad TV Kivinon

™G YEAMDVAG £Vl YEOUETPIKO GYNLLOL.

Enpoppmtikd viko yio v eknaidevon tmv enpuopeatav - Tevyog 4 (Kiadog ITE03) 49

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




g ABarcio - Mixporooyiog ol
Y

Mikpdkoouoc Wnaide Epyeieic  BoRBaw

Apyein  Emetepyaoin  Epyuigio  Eroipe oskiboy  PuBpioeic Appeio  Emefepyaoio Mngevi LOGO

CEEEREY FEEIREEEIE
Henstica =l s 4|

VIO TAPOAANASYPUUMO (0 6 1y :5
16 6

eovaAcBe 2 [u o & iy p:p O 180 - 1y]
TEhog
opy
TrapoiinAdypappo 60 150 90 0
T BT alk |
AigfiKaofo, TIGpaAANAOYROLID
MeTapAnT ATE MExp1 Bripi
a |30 r—y ’— 120 "
i
A fl 3
L B s —r £ 1 |.v :I
L ¥is DTG HIT h fraposirisypepuo 60150600 ||
avevEpyr: ETaINN i €T B0 SvToAVEE0 0Py,
ol e 20 '
-
4l | >

distare] (phasesiiteng | () el deshtopsurt | @] ke 2 wnpoxa oo [ apao - Miptee., @ @AW 2M 30 CBW PN O nsmw

Ewova 11: H dwdkacio maparinidypappo ot Logo €xel g ypapikd amotéiespo omd tnv

EKTEAEGNC TV EVTOADV OO TNV «YeA®VA» Eva 0pHoy®dVIO TapaAinAdypappo.

¥ leopetpia e Xehdvag,, n ovtoétta «Xehdvay €xel Eva pOAO OVOAOYO LE OLTOV TOV
povodtaiov SlovOGHOTOG Pe TV €vvola 0Tt Tpoodtopiletatl and ) BEon g otV EMPAVELL
gpyaciog kot ™ devbuvon e H katdotaon g xelodvag (dniadr to dwatetaypévo (evyog
™G 0¢éong ko g devbuvon ¢) opileTon o€ oYEon Ue TNV AUECHS TPONYOVUEVT KOTAGTOON.
O opopdc avtdg kabiotd ) [ewpetpio g XeAdvog OVCIUGTIKA Lot SOPOPIKT YEOUETPIOL.
O pobnmg, dovievovtag pe to XeAWVOKOGHO KAVEL aoLVOIcONTA CLUVEXDS OLGVVIECELS
HETOED EVVOLDV TNG JPOPIKNG YempeTplag kot g Eukieidiog emmedopetpiog, pog Ko
opilel aAAnrovyieg aAlayng TG KOTAGTOONS TG XEADVOS Y10 VO ONULOVPYNGEL GYNLOTO GTO

£MINEDO.

1o mepPdArov ¢ «Logo» n ovvtaén mpoypappdtov (dadtkacumyv) BacileTal o apyéTumeg
(Baowéc) evioAég mov ovvtdoooviol pHe OpopEVO TPOMO KOOMG Kol o€ VEES EVIOAEG
(dwdkaciec) mov opilel o ypnotg. Ot eviorég aAlayng BEomg Kar 61e08vvong TS YEADVOGC
(«umpootd  _», «mom _», «0efld _», «aplotepd_»). Ymapyovv Ouwg kor Kepreoiavég
EVTOAEG TPOGOIOPIoHOD BE0NG HECH TOV OVTIOTOY®V GLVTETAYUEVDV (T.Y. «BEceBéon [_,_]»).
Otav ypnowyomoovvror avtég PéPoata to OAo ocvotnuo petotpénetor oe Kapteoiovn
veopetpio pe €0KOAN TPOEKTAOT OTNV avOALoT. MepKEC aKOUo EVIOAEG OTMOC 1 EVIOAN
«emavaAafe _(Ho n TEPIGCOTEPES EVTIOAEG)», GLYKPOTOUV TIC Paocikég (primitives) eVTOAEg
™G YAOGGOG TPoypapptaticpov Logo.
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Muw akdpo duvatdotnto NG YAMGGOS TPoypappaticpoy «Logo» eivon emhoyn puog
petaPANTAS avti evog apBpod wg Optopa o€ pio eVIoAn. Xtnv eikéva 11, otn evrodn 6 (6e&1d)
avti va do0el wg opiopa évag apBpds (m.y. 6 90) 666nke pa petafAnt (6 :8) €161 dote va
umopei 0 xpNoTNS HES® Tov petaforéa va elodyel dmota T BEAeL ot B€om g pETOPANTNG
KOl VO TOPATNPEL TO YPaPIKO amoTéAespo. Me avtdév tov tpdmo pmopet va yepiletoan (va

HeTaoYNUOTICEL) SLVAUIKA TO YPAPIKO OTTOTEAEGLLOL.

6.2.2 O1 £YYy€eVEIS 1O10TNTES TOV YEOUETPIKAV GYNURATOV.

M. onuovtikn oaopd petald g yeopetplag g XeADdVog Kol TNng KOPTECLUVAG
veopetpiag otnpileTor oTnNV £Vvola TMV EYYEVAV 1010THTOV TOV YEOUETPIK®OV oynudtov. Mo
gYYevig 1010t Ta €lva pa 1019t T ToV ££0PTATAL LOVO OO TOV €V AOY® OYNHA, O)L OO TN
oxéon Tov oYNUOTOg HE éva TAaiclo TG ovoeopds. o mapddetypa, ot YAOGGO NG
I'sopetpiog g Xelodvag 10 0pBoydvio mapaAANAOYPOpLO £xEl TECOEPIS OLOOOYIKES YOViEG

toec. Emiong n kd0e mhevpd sivan kdBetn otnv emodpevn.

H «xehovo» mpotipd tic eyyevelc meptypapéc tov oynudtov. o tapdderypa, n dadikacio
«opBoydvio» omnv eikdva 13 oyedidletl Eva opboydvio pe dwaotdoelg SO ko 100 povadec. H
YEADVO UTTOPEL VoL EKTEAEGEL TNV 1010 S1ad1KaGio Kot Vo YPAWYEL TO 1010 0pHOYDVIO EKKIVAVTAG
and omowadnmote B€om KOl UE OMO00NTOTE TPOGOUVOTOAICUO, KOOMSG O OPIOUOS TOV OV
eCaptdton amd To €£YEV] YOPAKTNPIOTIKA TOL mAouciov.  Avtifeta, mn  dadikacio
«KapT.0pBoymVIo» oyxedtdlel pev 1o 1o opbBoydvio aAhd Tdpa o opiopds Tov eaptdTat amd
eEoyevny otoyela tov mAoisiov (T 0éom TOV KOpLEAOV ©TO TAGIC0). Avt YEl ®G
AmOTEAECO, O OYEOACUOG TOV opboymviov va punv eaptdtal and v apykn 0éon kot Tov

TPOGAVATOAMGO TNG XEADVOG.

yia opBoywvio

TéA0¢

emavalofe 2 [p 50 6 90 p 100 o

90]
Ewova 12
opBoyarvio
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yia kopt.opBoyavio

Oeaebéan [0 0]

Oeoebéon [100 0]

Oeoebéon [100 50]

Oeaebéan [0 50]

Oéaebéan [0 0]
Ewodva 13
édo¢

kopt.opBoywvio

‘Eva axopo yopaktnpiotikod TapAadetyplo e TPOTIUNoNS TNG YEADVOG OTIS £YYEVEIG 1010TNTESG
TOV GYNUATOV €ivol 0 KOKAOG. XTO TOPAKAT® TPOYPULUO «KUKAOG» 1 YEADVO Kiveitol Alyo
umpootd (1) ko Atyo de€id (6 1) ko awtd to emavarapfavet yio 360 popég. O optopodg Tov
KOKAOL pe avTOV ToV TpOTo dlapépel amd tov Evkieidelo opiopd (K€vipo kot axtiva) mov
aroutel eEmyevn ototyeia Ommc T B€om tov Ké€vipov. Tlpdretton dSNANOT YOl Lo TOAVY®OVIKY
TPOGEYYION TOV KOKAOL OmOv avTOG OpileETOl MG TO TOAVY®VO TO UNKOG TNG TAELPAS TOL
omoiov teivel 6to UNdév. To 1010 oyvEeL KAl Yo TOV OPIGHO TOL G £Va KOPTEGLOVO EMITEDO

omov amorteiton 1 e€icmworn  KabdG Kot Ta eEwyevn otoyeia, AEoveS Kot apyn TV aEOVOV.

yio. KOKAOG
emavalofe 360 [u 10 1]
édo¢

KOKAOC
Ewodva 14

H omowdnmote petafoin ota otoryeion Tov opiopod tov opilet emiong éva KOKAO-TOADY®VO
Ommg av oty evioA i 1 petafdiovpe v T 1 og 2. Agv oydet 1o 1010 av petafdAilovpe
mv Kopteotavy egicmorn tov kOKAov. H televtaio avtiotoryel oe pa Edhenymn kabog
petefnnoav eEmyevn otolyeion Tov oplopov Tov KVKAOL (UETEPANON M povada otov Eva

a&ova).
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Ol ovvéreleg TG TPOTIUNONG TG XEADVOG OTO EYYEVN] YOPOKTINPIOTIKA TOV YEOUETPIKDOV
oynuatov etvar dvo. H mpdtn apopd tnv id1a v £vvola TV YEOUETPIKOV GYNUAT®OV, OTOV
KaOe oynua opileton péow oG dodtkaciog mopd PECH UG KOTAGKELNG HE KOvOva Kot
S N péow piag e&icmong. H devtepn cuvenelo apopd TV YEMUETPIKT GUUTEPLPOPA TNG
YEADVAG M omoio TEIVEL VO AMTOKTIGEL TOMIKE YOPUKTNPIOTIKA GE GYECT LE TNV KATOOGKELT] TOV
KOkAov oto0 Evkdeidelo 1| oto xapteciavd eminedo. Mo mapaderypa, kotd ™ oxediaorn Tov
KOKAOV, 1 YEADVO CUUTEPLPEPETOL YEMUETPIKE HOVO TOMIKG OYyVODVTOG TO. GTOLXEID. TOL
neptPdAlovtog. AviiBeta otov OpGHd TOL KOUKAOL Omd KEVIPO Kol OKTiva 1 HEC® NG
eClowong amouteiton (ot GEAPIKOTEPT avTiAnyn Kabdg amotteiton 1 emAoyn eEmyevav

oTouyEimv.

6.2.3 H evrol] «Avadpop)» (Recursion)

H evioly «emavdrafe _ [ ]» kével v xeAdvo vo eKTEAESEL TIG EVIOLEG OV glval péca
oTNV OYKOAN TOCEG POpEG O660¢ givar o aplBuog (to dpioua) _ G €vioAns. Me avtny v
EVIOM M YeA®VA ekTEAEL [ emavOANTTIKY StadiKacio. AvAAoyn Ol0d01Kacior EKTEAEITOL Kot
TNV TEPITTOON TOV N YEADVA EKTEAEL Ll S10OIKOGTI0 GTNV OO0 TEPLEYETOL MG L0 EVTOAN O
eavtog ™G 'Etot 1 yeAdva kdver avadpoun (Eva Bpoyyo) eKTEADVTAG TOV 0VTOV TNG TOAAES
eopés. Mo mapdderypo otV TOPAKAT® TOPAUETPIKY] SLOOIKOGIO «UVOTAPLO» 1 YEADVA
exteLel TOV €0VTOV NG KABe Popa mpocsBEtoviag oty HeTaPAnTn ¥, T0 3, 6TV HETOPANT v,
10 1 ko agaipel amd v petafint) v, 1o 1. H eviod) «oav :v<1 [otapdtnoe]» teppotilel tnv

dwadtkacio OTav 1 T tov v yivet 1.

[Tapatnpdvtog TPOGEKTIKA TNV SOOIKAGIN KOl TV SOPOUN TG XEADVOS €0KOAN
SLOTICTAOVOLLE OTL 1] YEAMVO, EKTEAECE TNV dlodIKOGIO «UvoTnplo» 19 @opéc kot oe kabe
emOVAAN YN oOEve TO UNKOG TNG SOPOUNG KOTA 3 HOVASES EVA av&ave TNV Yovio GTPOENS
Katd 1 povdda. 1o ypapikd amoTéAecuo ovTtd dNAMVETAL Pe OAROYN THG KOUTLAGTNTAG TOV
oynuatoc. Q¢ Kopmuldtta opileTor 0 AOYOC NG Y®VIOG GTPOPNG TPOG TO UNKOS TOV
dvoOnke  ev mpokeWEVO(Y/Y). £TO TOPAKAT® CYNUO 1| EVIOAN «TOTOGE Y/ x» E0WCE TIG
TIUES
0.42857142857142855, 0.4339622641509434, 0.44, 0.44680851063829785,
0.45454545454545453, 0.4634146341463415, 0.47368421052631576, 0.4857142857142857,
0.5, 0.5172413793103449, 0.5384615384615384, 0.5652173913043478, 0.6,
0.6470588235294118, 0.7142857142857143, 0.8181818181818182, 1, 1.4 kou 3
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VIO LLOOTHPIO 2) S 1V

ov :v<2 [otoudtnoe]
X

oy

poatipio x+3 y+1 :v-1
édo¢

noatipio 2 6 20
Ewova 15

H wiomta m¢ xopmoromrog sivor emiong pio €yyeving w0TTo TOV GYNUATOV OV
onuovpyelt n yehova. H teyvikn g avopoung pmopel oav  ddoEL  €00.p0G  Yia

oAV "evdlapépovta padnuatikd tépa amd tn devtepoPdbpia eknaidevon 6Twg Ta fractals.

6.3 Baowkd otoyyeio g ooaxtikig ¢ [N'eoperpiac.

H dwaockoria g Newpetpiog yapokmpiletal amd TiG 1010HTEPES TTVYEG TOV OVTIKEWUEVOV
OV SLOTPAYUATEVETOL KOL TTOL APOPOLV TNV UEAETN TOL Ydpov. Epmtiuata, 6mwg avtd mov
a@opovV Tn @UOT TOV OVTIKEWEVOV NG YeOUETplag, ov OnAadn elvar ovtikeipeva
OTOALQYHEVOL OO TNV EUTEPIKN Oedpnomn Tov Ydpov, OAAG Kol TOv 1d10L TOL YDPOV,
ouvoédnkay pe v aStopatikn Beperioon e emomung g veouetpiog (Laborde et al,
2006). Amod ™V GAAN, EPMOTNUATO VIO TO TMOG UTOPOVV va. a&lomonBodv ot gumelpieg Kot ot
Ao TIKEG AVTIAMYELS TOV HOONTOV Y10 TO PLGIKO YOPO 6T HABNoN Kol TN J1d0cKAAlL
NG YEOUETPIOG PAVIKAY VO ATOGYOAODV EVTOVA TOVE TOLOAY®YOVS KOl TOVG EPEVVNTES OAAYL
Kol va govv BeTikd avtiktuomo oy Tpdén. H aviipatikdmta TV epoTtnUdToV Yo T GUon
TOV YEOUETPIKAOV OVTIKEILEVOV OTOOEIYTNKE 0L CLVEYNG TNYN WOEDV KOl KIvnTPLo. SLVOUN
Yo petappubuicels 1660 oty padnotakn 660 Kot 6TV SOAKTIKN TPOGEYYIoT TG 10106 TNG
vempeTpiag aAAd Kol GTOV TPOGOOPICUO TOV TEPIEXOUEVOL KOl TMV GTOXWV TOV GYETIKOV
TPOYPAUUOTOC GTOVODV.

Av kot 10 Bacikd ototyeio T BempnTikng yempetplog etvor N mopay®ykn e LobnUaTikng

EMLEPNUATOLOYIOG, 1 OmOlol OVOMTOCGETOL GTO YEMUETPIKE OVTIKEILEVO (YEOUETPIKES
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gvvoleg kol oyéoelg), ovlnteitar ko pobaivetar mave oTo SLOYPAUUATO TOV YEOUETPIKDOV
OVTIKEWEVOV TOV EIVOL OVOTOPACTACELS TOV YEMUETPIKAOV EVVOLDV Kol oYEcE®V. Me GAA
MOy ot pdOnon kot ot JUcKAAIN TNG YEMUETPIOG KUPLOPYOVV TO YEMUETPIKE GYNHOTO

KOl Ol OVOTTOPOGTAGELS TOVG GTO XOPTL 1} 6TV 006V TOL VTTOAOYICTY.

QGTO00 Ol AMOITNCELS TV TOPAYOYIKOV GUAAOYIGUOV Kol YEVIKOTEPA TNG MdOnong g
veopetpiag eivar vymAodtepec. Kabe pabnmge kaleitor vo S10mpoyoTeEVTEL U0 YEOUETPIKN
évvola M €va YEMUETPIKO GLAAOYIGUO «OVEEAPTNTO» KOL «UAKPLE» omd TNV avamopdoTao
TOV GYNUOTOG OV £XEL UMPOOTA TOL. AVLTO onuaivel OTL TPEMEL Vo dpa TOVTOHYPOVO KO
EUTEPIKAE — dtoneOnTikd, alomolidvTag TIG TANPOPOPieg TOV aVTAEL Old TNV AVATOPACTOCT)
TOV YEMUETPIKOD OVTIKEWEVOL Kol OE@PNTIKE, OTOCTUGIOTOIOVUEVOS OO TIG EUTEIPIKES KOl
oI TIKEG AVTIAMYELS TTOV OVOTTOGGEL amd oVTH. AvTi 1 St amoaitmon &ivor 1 KHpla
YN SvoKOM®OV 1060 TS Habnong 660 Kot g dbackariog g yewpeTpiag. Mmopet avti M
dvokoAia va Eemepaotel 1 va PeAtimbel Otov 61N d1dacKAAN TNG YEOUETPIOG EUTAEKOVTOL

TO, YNPLoKd péca;

‘Eva amd to. onpovTikd oTotyelo Tov £QPEPAV GTO TPOCKNVIO TO AOYICUIKA TNG OLVOIKNG
yYe®UETPlag elvar 1 SLAKPIOT TOL YEOUETPIKOV GYESIOV OO TO YEMUETPIKO GYNILO TOV EKOVE O
Parzysz (1988). 'Eva yeopetpikd oy€010 NTov pia €KOVA, £V YEOUETPIKO GYNIO NTOV U0
KAaon (ocvyvd amepr) oyedlov CYETIKOV HE KATOWL EAAOYEVOVTO KOWA YOPUKTNPIOTIKA
(Goldenberg, E. P. & Cuoco, A., 1998). 'Etcl, omv mopoadociokn YEOUETPIL VO
JTPAYLLOTEVOUAGTE TO YEMUETPIKO GYES0 omonteitol vo. GLAAOYILOLOGTE LE TO YEMUETPIKO
CXTHL.

AVt 1 omaiTNoN KAVOTOIEITOL EVKOAITEPO GTO TEPPAAAOV TNG OLVOLUKNG YEMUETPIOG, OTOV
0 GLVEYNG UETACYNUOTICUOS TOV YEMUETPIKMOV GYEOIMV avadDEL ToL EALOYEHOVTO KOWVEL TOVG
YOPOKTNPLOTIKA (Kovovikdtnteg Kot avarroiota). H epunveia mov divouv ot pabntég o avtd
TO, KOWA YOPAKTNPIOTIKG OTOTEAEL TNV YEVIKELGT| TTOL OGS VITOSTNPiYTNKE 0d ToV OAAAVIO
dwaktikd, Ferudenthal (1973) eivor amopaitnn yw v Kotovonon tov HoONUOTIKOV

EVVOLDV.

H avédovon Opm¢ Tov KOmV YopaKTNPIoTIKGOV TOV oxedlov amottel and toug podntés v
KavOTNTO Vo, UTOPOvV VO, OTTIKOTOL0VV Ta YWPIKE GTOLEI0 TOVS (VO CLYKPOTOUV VONTIKES
EIKOVEC OLTMV) Kol VO UTOPOVV Vo, TOAVOPOUOVY HETAED auTtdv Kol Tov HempnTik®v
YEQUETPIKAOV TOVS YVAOCE®V. AVT 1] EGMTEPIKN — VONTIKY TOAVOPOUNGN evioyheTOL OTAV N

ontwkomoinon eivor mAobolo Kot GLYKPOTEITOL amd TOAAG OTIypdTLTA, OO EWOKES Kol

Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 55

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




axpoieg mepumtooel. H ovykpdtnon avty givor ocvyvd 1660 TA0DGI0 TOV EMTPENEL GTOVG
naBnTég v uropovv vo cuvexilovy Tov SUVAIIKO XEPIGHO VOEPE Kol VO KAVOLV YEVIKEVGELG
opifovtag To YOPOKTNPIOTIKA TOV YEOUETPIKOV OYENI®OV MG 1O10TNTES TOV YEOUETPIKMOV
oYNUATOV Kot TPOPAEYELS Yo TO OV €QOVV AVTEG TIG WO1OTNTES OAO TaL GYEdOL TNG KALONG

OTNC.

O SLVOLUKOG XEPICUOC TV YEMUETPIKMOV oXEdI®mV Aomdv, gite avTog Yivetal 6to meptBdAiov
™G OLVOUIKNG YEOUETPlaG gite 010 MEPPAAAOV NG YEOUETPIG TG XEADVOG EUTAEKEL TOVG
pHoOntég o€ VONTIKEG OpacTNPLOTNTEG TOL  E£XOVV  YEMUETPIKE YopokTNPloTikd. Ot
1010UTEPATNTEG TWV OLO KATNYOPLOV TOV AOYIGHK®Y TOV TOPOVGLAGTIKOV GTIS TPOTYOVUEVES
TOPOYPAPOVS OVOOEIKVOOVY TOV TPOTO TOV EUTAEKOVTIOL OTN O00KTIKY Oladlkacior Kot

evioyvovv ) udonon g F'eopetpios.

O 7POYPOUHOTIGUOC ®¢ HoBNGLOKT JpacTnPlOTNTO &ivar dppnkTo cLVOEdEUEVOG e T
pafnuotikny opactnpotnta Onm¢ dtotvdinke and tov Papert oto Piiio tov ‘Nontikécg
OveAdec’. Av Kol 1 SadedopUEVN] avTIANYM ©¢ Tpog TN @HOM TG OpacTNPLOTNTOS TOV
TPOYPOUUATIGHOD €lvar OTL avTH TEPLOPILETOL OTO YDPO TNG TANPOPOPIKNG, OTAV 1) YADGGO
TPOYPOUUATIGHOD Tpoceyyilel Tov Tumkd paBNUATIKO QOPUOAGHO KOl OTOV OVTH 7OV
UTOpEl Vo KAVEL KaVEIg e T YA®ooo £(ouv oy€on He To LadnUatikd, n 0pactnplotnTo Tov
TPOYPOUUOTICHOD prmopet va elvarl amd ™ evorn ¢ pabnuatikn dpactnpromra. Ta Kdplo

YOPOKTNPLOTIKA 0TS TNG OpacTnploTnToS Elvat Ta eENG:

e H Boown podnuatikny ovtotnta — 1 yeAdva — 1 onoia opileton amd ™ BEon Ko v

devBvvon g, umopet va aAralet divovtog EVIoAES 0 1010G 0 paBne.

e Ot Paoikég eviodég mov amevBhvovtar otn YeADVA, ONAdT Ol EVTOAES aAlaynG BEong
Kot dlevBuvong Kot ol eVvIOAEG pe TG omoleg M yeAmva Tomobeteiton oe Béom
TPOGOIOPICUEVT] OO  KOPTEGLOVEG OCUVIETAYUEVEG Kol dlevbuvon omd moMKEG

OUVTETAYUEVEG avTioTOL O Eivol PACIKES YEMUETPIKEG EVVOLEC.

[Ma va oynuatiost 1 yehdvo Eva YEOUETPIKO oxES10 TPEMEL 0 PaONTNG VO dMOEL KATAAANAES
eVTOAEG pe ToV TUTIKO Kddwka. [TapdAinAa, TapaTNPOVIOG TO ATOTEAEGUOTO TOV EVIOADY GE
LOPON YPAPIKNG OVOTOPACTOCNG, OTTIKOTOLEL T0 BUGIKE YOPOUKTNPIOTIKA TOV GYNLATOG EVD
TavTOYPOVO, £YEL KO TNV SLUPOAKN TOovg €Kppaot. Eumiékovrag ko T1g petafAntéc og
opiopato TV evioA®v pmopel va yepiletor SVVOUIKE OTO YEMUETPIKO OYEO0 KOl V.
TopaTNPEl oTa TOAAG GYESL0L TAL KOV TOVG YOPAKTNPIOTIKA, OT®G Kot 6To TEPPAALOV NG
SUVOLIKNG YEOUETPIOG.
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Oewpovtog TV meplypaen tov emmédwv van Hieles wg éva péco pe to omoio pmopei va
yiver xKoatavonty M avamTuén TOV YVOOTIKOV IKOVOTHTOV TOV HadnTdv ot yeouetpio
TOPOVGIALOVUE LI OVTIOTOLYIOL OVTNG TNG TEPLYPOPNG LE TNV TEPLYPAPT TNG OVATTLENG TOV
umopet va yivelr ota mepifaiiovta yeopetpiog g xeAdvag (Olson A.Kieran T., Ludwig S ,
1987).

Eninedo 0: X eminedn yeouerpia, Evoc pobntie avoyvopilel to ye®UETPIKA OVTIKEILEVA
amod TN OGQOIPIKN TOVS EUEAVIOT. Agv VTOPYEL Koo avoyvdpion TV WI0THTOV TOV
YEQUETPIKOV OYNUATOV oTopkd. AviioTtolyo, oTn Ye®UETpio TNG YEAMVAG, Hid apyETLTN
EVIOAN YPNOIUOTOLEITOL (O OVEEAPTNTN OVTOTNTA GE avTO TO emimedo. [Tapadeiypatog yapiy,
éva mondt pmopel va ypnoonomost v €vioAr] "MITPOXTA 50" emovelinuuéva yio va 0&t

Tt ovpPaivel. O1 1OOTNTEG AVTOV TV EVIOADV OeV £XOVV YIVEL AVTIANTTEC.

Eninedo 1: Xt eminedn yeouetpio, o1 6movdaoTéS LTopohv Vo ovayveopicouy Tig 1010TnTeg
TOV oYNUOTOV 0AAE dev cvoyetilovv avTtég TIC WO0TNTEG N TO. GYNUOTA. XTI YEOUETPia
YEAOVAOV, TO GYNUATO KOTAOKELALOVTAL e TN ¥PNOLoToinon pog akoiovdiog apyétummy
evToA®V. Ot 1010TNTEG TOV EVIOADMV OVTOV €ival YVOOTES Kol £T6L £ivol VO ToV EAEYXO TOV
poonty. ILy. n akoAovBio Twv evioddv yia T oyediaon evog tetpaydvov. Ot opoldtTeg
HETOED TOV OKOAOLOIDV Yl VO KATOGKELAGOLV TO TETPAY®VA Kol To opBoydvia Oev
TOPOTNPOVVIOL GE OVTO TO €mimedo. Ymhpyovv ¢ vdldkpirec akolovdiec apyéTummv
evtoAdv. H Omuovpyio g axolovbiog TtV apy€Tummv eVIOADV Yo &vav  GYNUO
pecolofeitan povo amd v onTIKn €1KOVO oL eppoviletor Kabdg po Aoyikn avaAvon Tov

EVIOAMV dgV elvar axoua dtobEéotun.

Eninedo 2: X eninedn yeoperpia, ot 6movdactég mov OAVOLY 6€ 0VTO TO EMITESO UTOPOVV
Vo KoOlEpDOGOLV TIC GYEGEIS HETOED TMV WOI0TATOV £VOG GYNMOTOS Kot LETAED TOV 1010V ToV
oynuatov. Ot 110 TEg VOGS GYNUOTOS UTOPOLV Vo dlaToyBobv Aoyikd Omwg emiong Kot ot
KATNYOPIEG TOV YEOUETPIKOV OCYNUOTOV. ZTN YEOUETPIOL NG YEADVOS, Ol Ol001KAGIEg
YPAPOVTAL MGTE VO, TAPAYOLV T YEMUETPIKA oyfjuata. [Tapadeiypatoc ydpv, o srodikacio
Yo vo. SNUovpynoet Eva opBoydvio YpAeeTaL omd o OVEAVGY| TV OTOLTHCEMY TOV Eivat
amopaitnteg yuo vo mopayfel éva opfoymvio. Ot amapaitnTes EVIOAES €V TPOKLITOVY OO
éva OTTIKA cLYKPATNUEVO Telpapa 0AAG pHdAlov amd o Baon yvoocewv mov kabopilel ta
opBoymvia. Apywd, n eviod] " EIIANAAABE" 6ev ypnowonoleiton otn onuovpyio tmv
JdKacIOV KAOMG Ol apYETLUTEG EVIOAES €10AYOVIOL GE U0 EEOTOMIKEVUEVT] YPOLLIKT

owtaén. Apyodtepa, n eviodn "EITANAAABE" ypnowonoeitor gite o¢ amotéleoua g
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TOPOTNPNONG TOV OYESI®V GTNV OKOAOVOIO apYETLTOV EVIOA®MV EITE OC OMOTEAECUO TNG

AVAAVONC TOV YEOUETPIKOD GYNIOTOG TOV TPOKVTTEL.

Eninedo 3: X eminedn yeoperpio, ot 6movdactés mov @OAvovv ce ovtd 10 eminedo
KoTaAofoivouy TV amoywyn o¢ LEGO avanTuEng e Bempiag OANG TG YEWUETPiOG KAT® amd
mv atoAdynon. o avtodg Toug nabntég o Tapay®YIKOS GLAAOYICUOG €lval ONUAVTIKOG
VIO o GEAIPIKY €VVolo. XTN YEOUETPIO TNG YEAMVAG Ol HEUOVOUEVEG OLOOIKOGIEC TOL
TPOTYOVLEVOL EMUTESOV OUOSOTOOVVTOL Kol GYETILOVTOL PE TEPIOCOTEPOVS TMEPLEKTIKOVG
TPOTOVG OV OO YOLV TEAIKA OTIS GPALPIKEG opyavaTikég dopés. [Mapadeiypotog yapv, OAa
TO, KOVOVIKO TOADY®VA, omd TO 16OTAELPO TPiy®mvo 610 360-ywvo Kavovikd moAvywvo (pio
TMEMEPACUEVT] TPOGEYYION GTOV KUKAO), HTOPOLV va dnovpynbodv amd v idwo dtadikacio
YPNOYLOTOIDMVTAG TIC KOATAAANAES TIHES Yo TIG OYETIKEG petaPintés. EmmAiéov, ot pobntég
yvopilovv Oyt novo OtL 1 dadtKacio TAPAyEL T0. KAEIGTO KAVOVIKA GYUOTe 0ALd glval o€
0éon va mapovcidoovy kot ylati givon £tol. H amaymyn €xet yivel éva pépog g epyociog
ToVg o1 Yewpetpia yelhovav. H Logo €yel didpopa YA®GOIKE YopakTnploTikd yvmpicpato
TOV OOLTOVV TN AOYIKN QQOipEST] Yoo TV KOTAAANAN epappoyn. H avadpoun eivor éva

TOPASELY L EVOG TETOLOV YOPAKTNPIGTIKOD YVOPICUATOG.

Eninedo 4: X eminedn yeoperpio, ot omovdaotés o€ avTO TO €mimedo NG avamTuéng
UTOPOVV VO EKTIUTICOVV GUYYPOVO, LOVTEAL OVOTNPNG TPOCEYYIONG TS YEWUETPIKNG Oewpilog
(a&lopatikn Oeperlioon) 6mwg e€nyodvtar arnd tov Hilbert. Ot pabntég eivan e 6éon o avtd
10 eminedo vo oavamtvéovv o Bewpilo yoplg kdmoleg ocvykekpuyéveg epunveieg. X
YEOUETPlOL TG YEADVOC M avAyvOoN NG OlodIKOGIoG OV TEPLEXEL TOAALUTAL Emimedo
ECMTEPIKOV OvVOOPOU®V N 1 obvtaln pog tétolag dladikaciog Kot 1 mpofAeyn yo to
YEOUETPIKO oynuo mov Ba kdvel N yeAdva, Bo amaitovoe mBavdg TV avantuén oe owtd T0
enminedo. Tlépa amd avTd 1M AVOYVOPIOT] TOV KOWAOV ETOVIAAUBOVOLEVOV JOUDV OTIG
Srpopetikég dradwkacieg Logo mbavag Oa amaitovoe emiong avtd 10 €mimedo avamTLéNG.
Télog, OpaocTNPLOTNTEG TNG YEMUETPIOG YEAMVAV, OMMOC 0VTEG OV €ENyovvIon amd TOLG
Abelson ka1 DiSessa oto Pifiio tovg “Turtle Geometry”, m.y. Kivnon g ¥eAdOVOS GtV

EMPAVELD LG GPaipac, B NTov emiong KATAAANAES Yo 0L TO TO EMIMESO OVATTVLENC.
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7. Baoika Xtoryelo AOOKTIKIG TNG XTOTIGTIKIS KOL TOV

IIBavotitOV pne ™ ypion Pnoerwoxkav Teyvoroyrov

To evdlo@épov yio T SOOKTIKN TOV EVVOIMV TNG OTOTIOTIKNG ovEAveTal oTOdoKE omd To
péoa g mponyoovuevng oekaetiag. H ovlntnon mov avamtdeoetolr oty KOwOTNTo TG
SWOOKTIKNG TOV Hodnuatik®v yopaktpiletor and ToALATAOTNTO ATOYEDY AVOPOPIKA TOGO
HE TO POAO TOV OVTICTOW®V YVOOTIK®OV TEPLOYDOV GTO GYOMKO TPOYPOUUO OGO KOl TMV
TPOTWV E TOLG OTOTI0VG Bal LITOPOVGAY VO AVOTTUYOOVV KATAAANAES SOOKTIKES TaPEUPACELS
(Lipson & Jones, 1996, Cobb, 1999, NCTM, 2000). ITapott amd 10 TEA0C TNG SEKOETING TOV
80 M otoToTiK Kot o1 WHavOTNTES £)ovV evtaybel emionuo GTOL AVOALTIKG TPOYPELLLOTOL
TOADV YOPOV, deV LYoV HEYPL TPOSPATU avOTTUYOEL 01 TAUSUYMYIKOL GTOYOL OVOPOPIKA LLE
TN O000KOAO TOV CLYKEKPIUEVOV OVTIKEIWEVOV OTN Yevikn mowdeia. Ot aviictotyeg
HaONUOTIKES EVVOLEG £XOVV OLOPOPETIKN VT AT TIG VITOAOITES TEPLOYES TOV LOOMUATIKDV
KO TOPAUEVOLY QVGVONTEG Y10 TOAAOVG HoBNTEG KAODS amoTeELoVV TPOTOVS e TOVG 0TOI0Vg
UTTOPOVLLE VO XEPIGTOVUE KaTOoTAGES afefatdtnTog Kot va BydAovpe counepdopoto péca
amd 10 YEPGUO PEYEdAoL aplBpov kot TolkidMag dedopuévav. Oa pénet va onueiwdel ot o
€loog ko M €KTOoN TOV 0E00UEVOV GTO TEdI0 avTd TV UAONUOTIKOV OmOoTEAEL 10U TOVG

TEPLOCOTEPOLS LaONTEG pia apnpnpévn dadkacio pokpld and T ceaipo TG umelpiog Tovg.

Ta tehevtaio ypovia o 6pog dwayeipion dedopévmv (data handling) mpoteivetal ¢ GVVIETIKOG
KpiKog HEC® TOV OTOTOL EMYEIPEITOL 1| SWOAKTIKY] TPOGEYYIOT TV EVVOLDV TMOV TOOVOTHT®V
KOl TNG OTATIOTIKNG 0TO oYoAeio. Xe avtn Vv eEEMEN ovvéParie kaBoploTikd 1 avATTLEN
EWVIKOV gpyoreiov ynowokng texyvohoyiog pe m Pondbewe twv omoiwv pmopodue va
JLYEPIOTOVUE PEYAAEG TOGOTNTES OEOOUEVAOV KOl VO KAVOVE TOIKIAWMV E10MV KATOYWPNOELS,
TaEIVOUNOELS KOl TOPOVGLAGELS TOVG. Mmopole emiong vo. KAVOVUE TOGOTIKES OVOAVGELS
TOV OES0UEVOV OVTOV Kol Apa Vo TG eneepyactovpe otatiotikd. 'Etol, 1 evoopdtoon tov
OVTIKEWUEVOV TNG OTOTICTIKNG KOl TOV THAVOTHTOV GTO OVOALTIKO TPOYPOUUO OmoTEAE]

gvkapio
va KoAAEpYN 00UV 01 6TATIOTIKES O11cONGEIS TV pHonTOV,

va €pBovv 6TO TPOGKNVIO 01 LOONUOTIKES EVVOLEG TTOV EUTAEKOVTOL OTIC CTOTICTIKES TEYVIKEG

Kot

Enpoppmtikd viko yio v eknaidevon tmv enpuopeatav - Tevyog 4 (Kiadog ITE03) 59

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




va OnpovpynBodv media S10CHVVOECTG TOV CLYKEKPILEVMV EVVOLDV LE EVPVTEPESG TTLYES TNG
uébnone tov pobNUaTIKOV OTmg N GUUPOAIKT XPNON, N EMAYOYIKH OKEWYN KOl 1 AOYIKY|

eneepyacia.

7.1 Kotaokev] vonuatov amxd 1o d£00péva.

Ol meplocdTEPEG €VVOIEG TNG OTOTIOTIKNG, Kol aviiotolyo Tev mbovotntwv, oyetilovion
oVYVA HE Eva GOVOLO dEGOUEVOV KO TIG EVOEIEEIS TOL OVOKVTTTOVV KOTd TV enelepyacio Tov.
'Eto1, ot oxetikn ou{nnon otnv Kowotnto e SO0KTIKNG TOV LAONUATIKOV, To dEGOUEVOL
amOTEAOVV TOV KEVTIPIKO d&ova pe Pdorn tov omoio dapOBpdvovTal ot VEEG TPOTAGELS TTOV
apOPOVV TN O100CKUAID TOV OVTICTOLY®V LOONUATIK®OV EVVOLOV. ATO TOd0Y®YIKT GKOTMLY, Ol
SLOIKOGIEC KATAOKELNG VONUATOV atd TOVG HadnTég péca amd v eneéepyacio dedoUEVODV
EYOLV ATOTELECEL KEVTPIKT TTTUYN KO TNG OVTIGTOYNG £PELVOG GTO TEGIO TNG OOUKTIKNG TV

TOAVOTTOV Kol TNG CTUTIGTIKNG.

e auTd 10 TAiG10 0 POAOG TNG TEYVOAOYinG elvar Kpiotog. Ta €10kl VTOAOYIGTIKA epyaleia
mov oyedalovror Yoo TG MOOVOTNTEC KOl TN OTOTIOTIKY TOPEYOVV OTOVG  MoONTEG
JuVaTOTNTEG  OVOMOPACTAONG Kol YEPWOHOL TeV  Ogdopéveov  pe Pdaon  KAOCIKEG
AVOTOPUCTAGELS (TT.Y. YPAPNUATO SLOPOp®V TOTT®V, dlaypdupate Venn, paooypdppora) Kot
elval oyedlaopéva va Aettovpyodv o¢ HESH VTTOCSTHPIENG TOV HLOONCIIKOV J100IKAGIHOV GAAL
TaLTOYPOVO, Kol ¢ péoa avdivong ko enelepyacioc tov dedouévav (Gravemeijer et al.
2000). H ovykekpiévn ontikn oxedlacpov Paciletor otnv dmoyn OtL 1 6TadtoK avaTTuén
eCedevpévav Tpomov enefepyaciog Tov dedopévav Kol cvvokoiovba, oviicToymv
OVALOYIGUMOV GUVOEETOL APPNKTO LE TNV SVVOTOTNTO EEEIOIKEVUEVOV TPOTTWV EYYPAPNS Kol
mepUTEP® YpNoNg TV dedopévev (Macclain & Cobb, 2001). O swopecorafntikdg poOAOG NG
TEYVOLOYLOG GE QLT TNV TEPITTMOT PPICKETOL GTO OTL TAPEYEL AEITOVPYIKOTNTES TTOL ELVOOVV
TNV €06TI00N GTO VONLOTA TTOL KOTAGKELALOLY Ol HoBNTEG Yo OVTIKEILEVA TTOV dEV VILAPYOVV
OTO 0E0OUEVO OAAG OTOTELOVV O1KEG TOVG VONTIKEG KaTaokeveés. H teyvoloyio mpooeépel
YEWPOTIOOTEG  OVOTOPOCTACEL KOl  OUVOTOTNTEC YEPIOGHOV TOVG omd  TOvg HaONTEG

SLEVKOADVOVTOG TNV AVATTVEY OPUPETIKAOV S1UOTKOGUDY KOl YEVIKEVOTG.

Ta mepifdArovto avtig g katnyopiog &xovv Aowmdv cvvdebel pe v avamntvén Tov
peopotog mov KoAeiton Alepevvntikny EmeEepyacio Asgdopévov (AEA, Exploratory Data
Handling) kot yopoxtnpiletor amd v opyavmon, TV TEPLYPUPT], TNV AVATOUPACTOCT] Kol
™V avéiAvor 0edopévev amd Tovg Habntég pésa T ¥PNon €WIKA CYEOUGUEVOV OTTIKOV

AVOTOPUCTAGE®Y G VTOAOYIOTIKA TePPALOVTa. XT0 Todaywylkd miaicwo, 1n AEA
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EMIKEVIPMOVETOL OTNV EVEPYO EUTAOKT TOV LOONTAOV GTI) GLAAOYY| KOl TO YEPICUO OEOOUEVMV
OV TEPIAAUPAVEL OVOYVAOPIOT 1O10THTOV KOTE TNV avamopdoTtoct Toug (). ovoyvmdpiong
™G TAOoNG KATA TN YPOEIKN OvVOTapdcTaon onueimv), d1dkpion Qovopévey kKot avamtuén
ponuoatikov vonudtov péoa and ewkocieg, mepapoticpnd kot vmobéoews. IMapdtt €xet
emonuaviel 6t o1 poNnTéC KOTAoKELALOLY KATOLL OPYIKA VONUOTO KOTA TV KOTOYPOQY|
eVOG GLVOAOL OedopEVDY (T.y. o€ po Bdom) —1dtoitepa OTOV Ol HOONTEC CLUUUETEXOVY GTNV
TOPAYOYN TOVG- N KOPLOL EGTIOCT] TOV EPELVNTMOV OPOPA TNV TEPUTEP® EMEEEPYAGIO TOVG
a6 toug podntéc (McClain & Cobb, 2001). 'Etot, mpoteivetal og avaykaio vo {ntnOei amod
TOLG MOONTEG Vo avamTOEOVY VONUATO GYETIKA HE GULYKEKPIUEVO YOPUKTNPIOTIKO TOV
dedopévav, OTmG Yo mopdoetypo pécog, taon (trend), dtaomopd (dispersion) kol KOTOVOUY|

(distribution).

Yta mepPdrrovia AEA 1o €ldog towv dedopévav umopel va mPokOWEL amd UETPNOELS
TEPAUATOV TOV EKTEAOVV Ot 16101 o1 padntég 1 amd otoryeio mov Tpospépovian o Pipiia 1
OYETIKEG SLOOECIEG 10TOGEAIDES (T.). OTOTIOTIK®V 1 OKAONUOTKOV popémVv). H emakdiovdn
eneepyacio TV OEO0UEVOV OEV EMKEVTIPMVETAL OTAN GTN XP1OT OTATICTIKMV TEYVIKDOV Y10
TOV VTOAOYIOHO amoteAecudtov. Avtifeta, Oewpeitar 6TL To VONUATO KOTAGKELALOVTOL EVAD
ot pobntég Eekvobv amd too dedopéva ko mepapatilovion pe avtd, cvyvé yopic v
avaQopd 0€ CLYKEKPIUEVOLS HadNUaTIKODS TOTOVG. XtV KatevBuvon ovth £xel VITodeLyTEl
ot T dedopéva mov Ba yivouv avtikeipevo enelepyaciog amd Tovg padntég ivat ypnoyLo va
UMV VIOKOVOVY TAVTOTE GE KAMOL0 YEVIKO KovOova OAAG ot podntéc vo ektiBeviar oty
‘axotactocio’ mov yopoktnpilel Tor 0ed0UEVA TOV GLAAEYOVTOL GTO TAGIGLO €VOC TLYOIOV
TMEPALATOG N L1OG EPEVVOG Yia T dlepebvnon evag parvouévov. H diepevvntikn enelepyacio
TOV Oed0UEVOV GE OVTEG TIC TEPUTTMOOELS OVOQEPETAL EVOEMG GTN VONUATOJOTNOY TOV
Je0OUEVMV TTOV UTOPEl Vo TEPLYPOPEl GLUVOTTIKA He To GAOYKaV: Kortdlm ‘ota’ dedopéva
(apykn avaivon), kortdlow ‘petald’ twv dedouévav (cOykpion), kortalm ‘mEpa’ amd To
dedopéva (avemionuo ovumepdopata) kot kortalw ‘miow’ omd to dgdopéva (TAaiclo)

(Shaughnessy et al., 1996).

e o avtioTotyn opacTnPlOTNTO Lo, LoONUaTIKY £VVOoLa TG OTOTIOTIKNG, OTTMG TT.Y. 1 £vvola
TOL HECOL OPOVL, dev glval amapaitnTo Vo cLVOEDEL e Eva POPUAMOTIKO OpIGHO HECH EVOG
TOmOoL. XT0 padnuoa pmopel va 600el 1 OLVATOTNTO VTOAOYIGHOV HEC®V OpwV OE £val
VTOAOYIOTIKO TEPPAAAOV Y®PIg Vo YIVETOL ELPOVEG TO TMG TPOKVTTOLV (LOPO KOLTE) Kot
arxorloV0w¢ va {ntBel amd Tovg HaBNTES VA dlEPELVIICOLY TN GYECT LETAED TOL HEGOV OPOV,
Omm¢ vroAoyileTanl amd TOV VTOAOYIOTH, UE GUVOAD OEOOUEVMOV OV TPETEL VO GLYKPLOOVV.
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AmooidovTag EUEOCT OTN GLUTEPLPOPA TOL HEGOV OPOV MG HOONUATIKOD VONUOTOS -KO
MyOTEPN OTNV TEYVIKN HE TNV OTOl0 VITOAOYIGTNKE- O EKTOUOEVTIKOC UTOPEL VAOTOMGEL TNV
evkatpio 0 paBNIG vo Katavoncet yloti Kot TG 0 HEcog Opog Uopel va gival YpioLLog 6TV

VONUATOOOTNOT TV dEGOUEVOV.

Avtiotoyo, oe o dpacTnPOTTa MOAVOTHTOV 1 YNOLOKN TEYVOAOYio pag Olvel Tig
SLVATOTNTEG VO, OVOTOPOCTHGOVUE LOVTEAN THAVOTNTOV TO OToid TaPBEyovy peyaio aplBuod
TPOCOUOIWUEVOV ‘TEWPUUATOV’, OTmg To piEo Tov Laplov, Tov vouicuatog 1 ¢ ofovpag,
KO VO LOG OGOV GE GUVOTTIKY| LoBnpotikn popen| ta amoteléopata. Yrapyet BEPara Evag
EMOTNUOAOYIKOG 014A0Y0G OOV 1 [ TAELPA APPIGPNTEL TN YVNOLOTNTA TOV ‘TEPOUUATOV’,
KaBmG amd TAELPAG VTOAOYIGTIKNG TEXVOAOYiOG Oev umopel va eivarl tedeimg tvyoio ta
nepdpota A0Yym G @uong ¢ 10 g texvoroyiag. Opwg pe tn ypnomn e
oXEOOCUEVOV  EQUPUOYADV Kol gpyoleiwv, Ommg eivor 1 yYADooo  TOpAAANAOL
npoypappoticpod NetlLogo kat 1o gpyoieio pe v enwvopio ‘chance-maker’ (Pratt & Noss,
2002), pmopovv ot pantég va umovv ot B€01 Tov INUOVPYOL TETOUMY TPOCOUOIDCEMV KO,
EMOUEVMG, Vo eumhokoOv pe TG évvoleg tov mlhavotHteov mov ypeldlovial Yy va

KOTAGKEVAGOLV TIG {O1EG TIG TPOGOUOLDCEL,.

Amo Todaywyikn okomid, Aomdv, ota mepiPdiiovia AEA mapéyeton Eva mAaiclo ovorytg
dlepedivnone amd Tovg padntég 610 omoio mpomyeiton 1 EUTAOKN TOV HoONTOV pE TNV
eneepyacio Tov dedopuévav Kot akoAovOel 1 evacyOAnon e T0 OTol0 HoONUOTIKO HOVTELOD
KOl T XpNom T.Y. EVVOWDV TNG TEPLYPOPIKNG OTOTIOTIKNG. X€ oVTO TO TAAICIO Kol
AopBavovtag vy ToV ‘UKATAGTUCTO  YOPAKTIPN T®V SEGOUEVOV GTO YMDPO TNG EUTEIPIKNG
EMOTNUNG €xel LWOJdEYTEl OTL M KOTAVONON EVVOLDV TNG OTOTIOTIKNG  eU@avileTon

TEPLOCOTEPO OEUEMMDING KO TPMTOUPYIKT GE GYECT LUE TIG TOUVOTNTEC.

7.3 TomKN KOl GUVOAIKI] KATOVONGT TOV OEG0UEVOV KUL TV UVATOPUGTAGEDV TOVG.

H yevikf| ddxpion avépeoca oTov TOMIKO KOl TO GUVOAMKO YOPOKTAPO 7TOL OloKpivel T
puébnon Tov HobnpaTiK®V EVVoILmV £XEL YPNOILOTOMOEL Kot TPOKEUEVOD VO, TEPLYPOUPOVV OL
TPOTOL W€ TOVG OTOIOVG Ol HaONTEG KATOVOOUV T OES0UEVE EVM TO. KOTAYPAPOLV Kol TO
emeEepydlovior oto mAaiclo g AEA. H tomkn katovonon (local understanding) ce ot
NV TEPIMTOON AVUPEPETOL OTNV EGTIOGT TOV UOONTAOV GE U0, GUYKEKPIUEVT T amd €val
OVUVOAO JEGOUEVAV, T.Y. 0L CUYKEKPIUEVT EYYPOPT o€ o Bdon dedopévav 1 éva onueio og
éva yphonua, xopig eufabouvon o6To TL AVTITPOCMOTEVEL 1] GUYKEKPIUEVT] TIUN 1 onpeio 610

vevikdtepo obvoro. H ocoeapikr] katavonon (global understanding), amd tnv GAAn,
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mepapPdvel TNV KavotnTa TG avalnInong, e ovoyvopilons, NG TEPYPUPNS Kol TNG
EPUNVELNG YEVIK®OV KOVOVIKOTHTOV (patterns) e v GOVOAO E0UEVAV (T.Y. aAlayn Le Bdom
10 Ypovo, thon TV dedopévav) gite pe mapatnpnon ‘pe to patl’ TG Somopds TV
dedopévev gite e vmoloyiopd otatoTik®v Tapapétpov. H épevva €xel Koatayplwyet Tig
OVoKOAlEG mov  avtipeTomilovy ToAAOl pabnTég Kotd TNV  TPOOTADE  GOAIPIKNG
OVTILETOTIONG KOl EpUNVELNG EVOG GUVOAOL OedOUEVDVY. AKOUN Kot HETE amd TOALL YpOVIaL
LoONUATOV GTATIOTIKNG TOAAOL LoNTég TElVOLV Vo €6TIALOVV TNV TTPOGOYT TOVS GE WOLOTNTES
LELOVOUEVOV TEPMTOGEMV TOPA o€ cVuvora dedopévav. O Pratt (2000) mepiéypaye g
veapol Lodntég mov epydoTnkay 6€ £101KA GYESIUGUEVO VTTOAOYIGTIKO TEPIPAAAOV UTOpECAV
Vo SOKPIVOUV TN GUUTEPIPOPE TOV UELOVOUEVOV OTOTEAECUATOV GE TEPAUATO piyng
vopiopatog kot opldv mov €kovilovtay GToV VTOAOYIGTH Kol TOLG Hobnuatikohs TpOTovg
LLE TOVG OTO10VG UTOPOVGAV VO, EAEYYOLV TIG TOPAUETPOVS TOV OVTIGTOLY MV TEPUUATOV HECH

EOIKAOV AELTOVPYIKOTITOV.

7.2 To, vToLOYIGTIKG TEPLPAALOVTA OLEPEVVNTIKIG EMECEPYOOIOG TOV OEGOUEVOV.

Ta gpyareia dayeipiong 6edopéveV GYESIACHEVA YO TN JOOKTIKY TOV UAONUATIKOV glval
AMya otov aplBud Kot EYOVV YOPOUKTNPLOTIKA TOL TO OKPIVOLY GOO®OS Ao TIG KAUGGIKEG
YEVIKNG ¥pNomg Pacelg dedopévav 6mmg 1 Access, n Lotus, 1 SQL k.a. evpémg yvootéc. Ot
Baocweéc oapopég elvar OtL givon eEoupetikd vroPabuicpévn ov Oyl OVOTTOPKTIN M
Aertovpykdtra g SwPabuiopuévng mpdsPaocng oty mANpogopio. KaBMOG Kol OVTH TOL
oxedlacpov kapteAdv. Ta epyoreio g SOOKTIKAG £XOVV TO YOPAKTNPIOTIKO TNG GUEONS
OVTOTOKPIONG OTOLCONTOTE KATOYMPNONG 1 OVAALONG TOV OEO0UEVOV KOl KLPIMG TNG
TOKIAIOG KOL TOV OLVOIKOD YOPOKTNPO TMOV OVOTUPUCTACEDV TNG TANPOQOPING Kol TOV
TpOT®V avaivong mg. Ta Pacwkd epyoreia eivor to ‘Tabletop’ tov Hankock (1995) wou
petémeiro 1o ‘Fathom’ kot 1o “Tinkerplots’ Tov gkdotikov oikov ‘Key Curriculum Press’ mov
exoioel kar to Geometry Sketchpad. To mpdTo amd ovTd amotedeital omd o, 1XPNOTN
oxeolwokn Pdomn oedopévov pe Pooctkn avomoapdotocn Tov mivako, vmootnpilovrag v
aAQopOUNTIKY, TNV aplOuNTIKN Kot TV o1TTh (0AN0Ec/wevndés) doun dedopévmv. Ta id1a ta
OEOOUEVOL OVOTAPIOTAOVTOL KOl UE TN HOPPY| TOV oTolXElmv cuvOA®V Tov eueoaviloviotl pe
dwypdupata tov Venn méve og pia 10€atn emedavela tpamellon (€’ ov kal T0 Gvoud Tov

AOYIGLUKOD).
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imi

File Edit Database Tabletop ‘window Help

2=

[ [rame [ sex] bady length |_tail length
& | Tomodachi J... |[M 1 6.5 14 1.5 | yellow pink white and red
& | Gray Kitty F 3 9 15 8.5 [ green gray gray
& | Oddfuzz M 5 18 21 9 [ wellow pink orange and wl
& | Pepper M 2 12 17 9 | yellow pink orange
& [ Strawberry F 16 14.5 21 10 [ green black gray. brown, a
& | Tigger F 4 8 17 10 [ vellow brown orange, black,
el JST=T]E=|
& | Misty M
& | Alexander M 1 2ge[>=]8
& | Melissa F & Tomodachi Job
& | Mittens F 1
&, | Peebles F
& | Weary M
& | Ravena F
& | wall M
& Divay F 3 & slewander
B

CHREamas Sq hitens

& Lady ‘/Strawbei); :

& Augustus
1dDiva . Ladudane Grep
() & Pecbles

& Geogs

abrRperd veay o
& Harmory

& Clecpatra & Melissa

| tail length | >=| 8 weight >=[12] |

= m|f.._l Label: [¥ name ICnmpme:'v Operation |+ Ficld _
| = TesLETOR | B ketp = wrgacd Epyo. . | [ Tabletop [l 2B CBE POMmY 102 m

@) start| | phase 5 filkering

Ewéva 16. Avarven Tinpo@opidv yia Tig yates pe to Tabletop.

O ypnotg umopel va kdver epotmuato TOmov Adiyefpag tov Boole kot 10 Aoyiopikd
tomoBetel Ta otoyEio TG Pdong ota avtictoya cvvola. Emiong o ypnotng umopet vo kdvet
T1G Pacikég TPALELS NG TEPLYPOUPIKNG CTATIOTIKNG KOl EMTAEOV VO TOTOOETHGEL TOL GTOLXELN

o€ Hovoa&ovikn 1 010E0VIKY| KaTovoun.

To ‘Fathom’ mepiéyel meplocdTEPEG OLVOATOTNTEG OTATIOTIKNG OVOALONG Kol OIKTLOKNG
OLVUTEPIPOPEG Ko TtpoopileTor yio peyaAvtepovg pobntég amd to AVKEO KOl PETH, EVO
avtifeta 1o ‘Tinkerplots’ mepiéyet efopetiky gvpnuatikdétra oty  aflonoinon Tov
OLOKEIPEVOD KOl TOV OLVOUIKOD YOPOKTIPO TNG TEYVOAOYIOG TOV EMTPEMEL O UIKPOVG
pnantég v mpodcPaocn oe Pacikég Evvoleg g dwyeipiong dedouévav. Kot ta tpio avtd
epyoreio elvor eEoupetikd Yy TN O000KOAIDL TNG OTOTIOTIKNG KOl TV TOOVOTHTOV,
ovvdvalovtag vvoleg amd To avTIKEipeva autd pe évvoleg duoyeiptong dedopévav and v

EMGTIUN TOV VITOAOYIGTOV.

To ‘Ta&wopovue’, mov oyedtdotke oto Epyactplo Exnaidevtikng Teyvoloyiag, amotelel
Ho 6YECIOKT PAon OE00UEVOV e SLVATOTNTO OTAMY CTATIOTIKOV TPAEEDV, EPOTNUATOV LE
™ popon g AiyeBpoc tov Boole, avamopdotacn tov 0edoUEVOV e SOyPAULOTO TOV
Venn, pofdoypdupota Kot ypoerUote G€ KOPTESLVO GVOTNUO cvvieTtaypévav. To
‘Ta&wopovpe’ evoouaT®OVEL WIKPO KOUUATIO AOYIGHIKOD, ToL ovopdalovtal «yneidec»,

ovvoéovtor HETaED TOVG Ko €KTEAOVV ovykekpipuéveg Aertovpyies. To ‘Ta&wvopovpue’
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amoteleiton and mévie ynoeioeg: Baon Aedopévov, Zovoro, Epdtnon, PaBdoypappa kot
I'paonua.

H Bdomn Aedopévov mapéyet 610 ¥pnotn T ovvatdtra €yypoens kot tagvounong
TANPOQOPLOV oV dlapBpdvovtal pe faon katnyopieg (mov Aéyovton Iledia) kot avtiototyeg
Eyypagéc. 10 ovykekpyuévo mepipdAiov vdpyovv medion adpoaplOuntikov tomov (AéEelg —
Om®G T TEdio KPATOS KOl TPOTEVOLSA), APlOUNTIKOD (OTTMC TO TEdia EKTaion Ko TANOveuog),
KaOdc kol medio TOmOL aANBEC/YeVdés (OmmG To oelopoyeveg). Levikdtepa, ot THmOL
JedOUEVODV TTOV UmOpPOVUE VO ypnolpomomaoovpe eivor moAdol: Aéfeg, apBpoi, swdva,
anbéc/yevoés, dpa k. T.A. O tpdmog emefepyaciag TV dedouévov, mepAapPaver
SITHTOOT EPOTNCEWV 0TV YNeida Epdtnon kot tn HeEAETN TOV omavInoemV gite Héca amod
dwypappato Venn (kovkideg péco oe eddeiyelg) mov gppavifovior oty yneido Zvvolo,
eite péoa amd pafdoypdupata mov epgovitovior oy yneioa Papdoypappa, eite péoa and

YPOP AT 6TO KopTesLavd eninedo mov eppavifovior oty yneida I'pdoenuo.

O Aertovpywcodmtég Tov Tagwvopovpe Exovv 115 pilec Tovg oto ‘Tabletop’, mov oyedidotnke
po oekoetion vopitepa. O ypnotng £xet dvvatdtnta vo Bécel Eva epdtnua, vo avolntnost
TANPOQOPIES OYETIKEG W VT, VO SOTVTTOGCEL VTOOEGEIS KOl VL AVOTTVEEL GTPOTIYIKEG Y10l
™V ovTIHET®TION Tov. Emmpdcbeta, 10 Aoyiopikd mapéyel SuvatoOTNTeG EKTEAEONG OA®V TOV

TPAEEMV TOV GYECIOKAOV PACEDV OEOOUEVOV UETOED TIVAK®V, TPAYIO TOV OEV 1OYVEL LLE TO

Tabletop.

8 To npopik Ty petavaotéiy orny ENAGd
& Ems&epyaotrig Baoew

pasTng

Boon Mivakag Medio  Evypapn

Ded+s+BR NI BAR BEREBODS 8B CE
[ deres s @y Eac B BE ‘

= 3 hons 3

ivakag | — )

L

MeravdarTe
9 ApiBuSg
ApiBuog [Mogoomal . |Mepiogéremepigepe |amaayoh
WETOVOOT |0l é{zp;ﬂm pof ac OlpEvLWY
v Kamavopr PIOXT MyoTEpo |JUNOAO | LETavaoT |AIBUAGS ITTOY0ADUEVLY WETAVATTAY >20.000

ImAnBuapo| v

. Mepigpépe
a

0

iz o 13ius NED EE 550 a o Q% =

Nehomréwna. Thrue [epioutiepo 74 27,519

Treped EMG 17false 5] 49.204
dunk) EMd. 51jue [epioutiepo 57 16.88])

.
:
8] =2
E - |
< 0] A =
S Tpicpnc =]
B = B
41 f(x):‘ \
1 o
:
’|
Av. e Aur. Be. CHm.  lev. Aw. Moo Amf Bé. Nr. 7 5
Katnyopia o | |
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;
;

Ewéva 17: To nepipariov tov Talivopodpe pe mévre dracvvoedpeves yneioses.
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Kvpio yapoakmpiotiko tov ‘Ta&ivopodue’ eivar 0Tt eivon emeKTAGILO AOYIGHIKO. M amd Tig
o OMNUOPIAElG emekTAoELS €lval | TPOCONKN YEOYPAPIKAOV YOPTOV Kol 1 O10GVVOEST TOV
OEOOUEVOV LE TN YE®YPAPIKY TANpogopio kot tavounon. Mmopei, yloo mopdadetypa, vo
eTidéel kaveig dPopeTIkég oTIPAdEG Oedopévav, 1 KABe pio va avTioTotyel og €va Tivaka
™m¢ Pdong. H kdBe otofdoa pmopet va eppaviletor 6to yaptn pe Pdon kdmolo Kprrhplo

OT®G OVTO TNG YPOVOAOYING.

Oleg o1r epoppoyég mov mpoékvyav omd TO EPYOAElD TEPEYOLV TNV VTOJOUY| TOV
gpotudtov péow ™ AAlyepfpag Boole kot tov cuvolmv pEC® TNG OVATOPACTACNG TMV
Swypappdtov Tov Venn. Agv vadpyel mEPOPICUOS OTN GLVOETOTNTA TOV EPOTNCEWV. To
mopddetypa mwov @aivetal otnv Ewova 2 aeopd Tn HEAET] TGOV YOPOKTNPIOTIKOV TOV
TANBVGHOY TV pETaVOoTOV otnv EALGS péca and v enelepyacia dedopévav yia to €100g
™G OmaGYOANONG TOVS LE PAoN T YOPOKTNPIOTIKA oG Teptoyns. H epdtnomn mov €xet yivel
omv ynoida Epadtmon eivar g popeng ‘Aypotikr| meployn, false’ ko ‘ApOudg

amacyolovuevev petavactov > 20.000’.
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8. Ta Xevapwoe ¢ oyéowa 0llomoincns TOV YNELUKOV

EPYOALELMV OTI] OLOUKTIKT TOV HOONNATIKOV

8.1 H mpofinpatikn) oyeTIKA pe 100G TPOTOVS GELOTONNGNG TOV YNQLUKAOV
EPYULELMV 0T OLOOKTIKN TPAEN

Ot tpomotl a&lomoinong TV Yneukdv epyoieimv ot oYoAMKn Tdén TV LaOnUATIKOV Kot
Wwitepa 1 OGN KOl TO, YOPOKTNPIOTIKA TOV OPAGTNPOTHTOV GTIG onoieg Bo kAnbovv va
EUTAAKOVV HaONTEG Kol EKTOUOEVTIKOT £XEL OMOTEAEGEL €0 KOl YPOVIOL KEVIPIKO omueio
OY(UNG OTO TAAICLO TOV €VPVTEPOV TPOPANUATICHOD TTOV QPOPA TNV EVTOEN TNG YNOLOKNG
teyvoloyiag oto oyoAeio (diSessa, Hoyles & Noss, 1995, Goldenberg, 1999, Hoyles, 2001).
O oyetikdg SIAOYOG EKKIVOVTOG Oomd TNV emMaveEéToon TV TAYIOUEVOV  UETOTIKOV
OWOKTIKOV TPOKTIKOV €YEL 0OMNYNGEL OTNV 10€0 Ol EKTALOEVLTIKEG OPACTNPLOTNTEG YOl TO.
HoONUOTIKG pE TN XPNON YNOWK®V ePYOAEi®V Vo OOHOLVTIOL UE TNV HOPOY| TOV
oSOy OYIK®OV TAGVOV dpacTPlOTNTOS TOL omokaAovvTot oevipia. H Kataymyr, Aowmdv, g
10€0G TV oevapiov kol N péxpt Topa eEEMEN ™S eppoviletor g APPNKTO GLVOESEUEVT] e
™V TPoOonTIKY| a&lomoinomng TG YNeokng Texvoroyiog Kot £xel CLVEIGPEPEL 6TO Vo, EpBovv
0TO TPOGKNVIO TTVYEG TOV HoBNG1oK0oD TEPIPAALOVTOC OTMG 01 dPACTNPLOTNTES TOV Lo TOV
KOL 1] CUVEPYUTIKN TOLG €PYACI0 GE OUAOEG, O TOAVGVUVOETOG POAOG TOV EKTOIOEVLTIKOV, 1)

gpyovopio Tov pHoNcLaKoD YDOPov, K.6, TOV 6TO TAPEABOV dev LVANPYE aAvlykn va AneOHovv
voym.

Yrdpyet £va kaiplo onueio ekkivnong otn dodkacion oVTN: N ovayKn va £xEL n xpPNon g
TEYVOLOYiOG KATOL TPOGHETN Todaymykn a&io ™G TPOG TNV EKTALOELTIKN TPAEN, ONAAdN T
poonotokn kot owaktiky OSadikacio (Kvvnyog, 2007). Ewdwdtepa, oto pabnuo tov
HaONUOTIKOV 0 6TOYOG AVTOG EMKEVIPMOVETOL GTO £100G TNG EMPPONE TOV UTOPEL Vo £Y0VV oL
TPOGPEPOUEVEG VVATOTNTEG TMOV VITOAOYICTIKMOV EPYOAEIDOV AVAPOPIKA LE NON EVIOTICUEVES
duokoAieg mov mepikieiel n S10a0KOA KOl 1) LAONGT CLYKEKPIUEVOV HOONUATIKOV EVVOLOV.
H nodayoywn oaeempio t0v  oyedtocpod  Té€Towv  meplPaAdloviov  eivar  appnkKta
OLVOESEUEVT UE TNV TPOPANUOTIKY TNG ONUIOVPYING EVKAUIPLOV EUTAOKNG TOV HoONTOV o€

ddkaciec avtevepyohs KATOOKELNG HaONUOTIKOV vonudtov. M’ oavty v évvola 1
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VTOAOYIGTIKT] TEYVOAOYIOL GUVEIGEPEPE OTNV EMAVAEIOAOYNOT TOGO TOV TEPIEYOUEVOL OGO KO
™G nefdoov ddackaiiog TV HaONUATIKGOV Kol TapIAANAa otV avaliTnon VE®V TpOTmV

dteEaymyng Tov HaBNUATOG GTNV TAEN KOl YEVIKOTEPO GTO GYOMKO TANIG1O.

H &&éMén avt Paciotnke oe 000 TOPAUETPOVS: KATO TPAOTOV OTH SomiGTMOOT OTL EOKA
OYEOOOUEVO. VTOAOYIOTIKA TEPIPAAAOVTO EVIOYVOVY TNV GPoN TOAM®OV gumodiov (m.y.
AVATOPAGTACTG) TPOCPEPOVTAS TOAV-avamapactactakd epyaieia (Kaput, 1992) oto omoia o
LoONTNG UTOPEL VO OITOKTHGEL EUTEPIES EKPPOONG EVVOLDV KOl KOTOCKEVLTG LOOMUOTIKOV
VONUATOV KaTd 0e0TEPOV GTO YEYOVOG OTL 1) epmelpio dteEeymyng evog LobMUaTog otV Téén
HE YPNON VTOAOYIOTIKAOV EPYOAEIDMV VTOOEIKVEL TNV OVAYKT EVIOMIGUOD KOl KOTOYPOPNG
TOV TPOGOOKMOUEVOV dPACTNPIOTHTOV TOV HAONTOV Kol TV EKTOUOELTIK®OV otnv Taén. H
TPOOTTIKN ¥PNONG NG TEXVOAOYiaG 010 pdOnua, oe avtiBeon pe v evpémg Bewpovpevn
ALTATOOEIKTN a&io TNG, PEPVEL GTO TPOCKNVIO OAES TIG TAPAUETPOVS TOL GYETILOVTOL LE TOVG
POAOVC KOl TIG OpOCTNPLOTNTES TOV CLUUETEXOVTOV oTn Jwoaktikn mpaén (Kvvnyog &
Anpopdxn, 2002), v avdykn UHEAETNG TOV HOOMUOTIKOV TTOL €LVOEL €va VTOAOYIOTIKO
nepPAALov 6e oyéon He TN SOOKTIKT TOAVTAOKOTNTO TV Hobnpatik®y evvoldv (Sutherland
& Balacheff, 1999), v vroypdppuon e onuaciog tov oyedlocpol TV avatiBELevoy oTa
modwa €pywv (Hoyles, 2001) kou, yevikotepa, 10 mAaiclo oto omoio AauPdvel ydpo 1M
dwaokoAia (Nardi, 1996). H mpocéyyion avtn vwoyopevetol amd TV KOTOALTIKY ETLPPON
™G YpPNomg g teyvoroyiag oe OAa to emimedo TG oxedlaong kot g e&EMEng tov
poonpatog oty TaEN ot omoia cupumeptAapuPdvovtal ototyeia OTwe 1 cuveEPYATIKY Ldonon
0€ OMAOES, M OAANYT TOV TOPASOCIAKOV POAMV dOCKAA®MY Kol LadNTOV Kot 1 EVioyuon g
avATTLENG LOONTOKEVTIPIKAOV OO0KTIKMOV HOVIEA®MYV, OOV 0 0AOKAAOG £YEL TN dLVOTOTNTO VO

nopepPaivel otn pobnolokn dedikacio evepyd, ®g GOUPOVAOG KOl CLVEPYATNG TOV TOOLDV

(Hoyles & Noss, 1992).

Ta epomuata mov avadvovtot eivol ToAAG kot kpictua: TTowa popen eitvar okodmIpO va Exovv
ot dpaoTNPlOTNTEG OTIC omoieg Oa kKANBoVvV va eumAaKovv o1 panTéc o1 JLIPKELD EVOC
poOnpatog pe xpnom ynelokov epyoieiov oty 1aén; [Hoteg eivan o1 mapdpetpot pe faon tig
omoieg kabopiletar 0 pOAOG TNG VTOAOYIGTIKNG TEXVOAOYiOG oTn podncloky dlodikacio og
ot TV mepintowon; Tt aArdlel oto padnpa étav oo TEPIAAUPAVEL TN XPNON VTOAOYIGTMV;
Tv pumopet va kével 0 LoBNTNC Kot 0 EKTOOEVTIKOG UE TNV TEXVOAOYiOL avTr Tov gite elval
advvato €ite MOAD SVoKOAO mpakTikd Otav dev v dbétel; T eldovg dpactnprotTreg
Aoppavouy ydpo Kol TS avTtd eMNPedlel TOVG POLOVS TOV GULUUETEXOVI®OV OTN OOUKTIKN
Tpagn;
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[Tapoéro mov 1 évvola TOL GYESOGHOV TNG HOONGLOKNG dpacTnPlOTNTAG JEV €ival KATL VEO
oAAG vpyxe Ko e€axoAovBel va vmhpyel pe mOAAOVS TPOMOVG OTN EKMOidELON Ol
dUVaTOTNTEG TOOOYWYIKNG 0E0ToINoNg TS WNOLOKNG TEXVOAOYIOG £XOVV OMOTEAECEL €val
Koipto dynuo Yo Tov TpOTo pe Tov omoio eEeAiyOnke M mpocEyylon G €vvolag ‘oyESl0
dpaoTNPOTNTAS oL OTAdKA £dmoe Tn 0éom g otov 0po ‘cevdplo’. AmO TN o To
KOLVOTOUIKA YOPOKTINPIOTIKA TOV YNPLOKOV EPYUAEI®V ELVOOVV TNV EMVONCT SLEPELVNTIKAOV
JPACTNPOTHTOV AEOTOIMVTAG TOGO TN YVMOOTIKN 00 Kol TNV KOW®MVIKY KOl GUVEPYOTIKN
TAELPE TOVG. ATO TV GAAN, Ol Kaipleg OAAAYEC OTN LOPET] TOL UAONUOTOG EVIGYVLOVY TIG
SVVATOTNTEG Y10 U0 TOAD UEYOAVTEPT TOKIMA OPOCTNPOTATOV TNV TAEN GE OYXECT UE
exeivec mov mapéyovion pe T ovvnbiouévn HETOMIKY OdockoAio. £’ ovTO TO TAMICIO M
avantuén oevapiov, pakpld amd TG Tapadoxés mov yopaktnpilovy TNV TOPASOGLOKY
dwaokaAio, €xet Bewpnbel oAAnAévdetn pe ™ SOUOPP®ON €VOC GUYXPOVOL JOOKTIKOV
‘Tapadeiypotog’ 10 omoio vmoomnpiler v KoAMEPYELRL HEBOSOAOYIKAOV IKOVOTHTOV Kol
OeE0TNTOV, TN O1EPEVVNOT LEGA OO TO TEIPOALLN, TNV OLAOIKY| EPYOCIO KOl ETIKOV®VIO TWV
LoONTOV 6Ta TAAIGLO GUVEPYOTIKMOV OPaCTNPOTHTMV, TN dNpovpyia, dnAadr|, véov polmv

Y10 TOV EKTOOEVTIKG Kot TO podnT.

8.2 H évvowa Tov cevapiov

8.2.1 T eivan éva ogvapro

Q¢ oegviplo evvoovpe €va ovuvleto epyaieio meprypagng g Owdaokaiiog Yo o
OVYKEKPIUEVN TEPLOYN €VOG YVOOTIKOD OVTIKEWEVOL WE TN XPNON EPYOAEI®V YNOLOKNG
texyvoroyiag. H vlomoinon evdg oevapiov mepthapfaver v €@opuoyr] MG OeEPBg
EKTOLOEVTIKMOV OPOCTNPLOTHTOV GTNV TAEN TTOL LE T 6Epd Tovg pmopel va e&edikedoviol oe
QUM epyaciog yio Toug padntéc. TOGo 0 oxedlacOG SPAcTNPLOTATOV OGO Kot 1 dtadikacio
EQOPUOYNG TOVG AMOTEAOVV KVUPLO OVTIKEILEVO TOL GEVOPIOL TOV TEKUNPLOVOLV TOGO TIC
eMAOYEC TV dpaoctnpotitov (“ti oyeddleton, yloTi-TtoV-T®MG-yio. TOG0”) 000 Kol TIG
AVOUOVEG OO TNV €Qappoyn tovg omv mpdén (“ti avauévetar va yivel”). 'Etol, pia
TOAAOTTAOTNTO TTVYADV TNG SOUKTIKNG TPAENG 0TS Ol SPACELS TV LaONT®V Kot 0 pOAOG TOV
OWACKOVTA, 1 YOPOYPOVIKY OpYAV®OGCN TOL HABNUOTOC Kol 1) O00KTIKY OloyElplon TG
EPOUPUOYNG TOV JPACTNPOTATOV OTNV TPAEN Tmeptrypdpovion oto oevdpro. ‘Eva cevapio,
Aowmdv, amotehel €va “obvOeto” epyoieio Kor Oyt €va amAO KOUUATL OVOAVLTIKOD
TPOYPAUUOTOG OV Umopel vo  eoTidlel ot O1000KOMO HOG 1 TEPIGGOTEPOV EVVOLOV

ovvOLALoVTaG TTEPIGGOTEPO OOOKTIKA HEGH OMMG T.Y. TEPLGGOTEPO TOV €VOG AOYIGLIKC,
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ONUEIDOELS, 10TOCEADES, Opyava (T.y. mivakoc, OaPnTng), Tpokeévov va emtevydel éva

padnolokd amotélespa (Mokpn k.o., 2006).

8.2.2 Ta yapaxtnproTiKa £vog cevapiov padnpatikov

O oyedopog evog oevapiov ekAapPavetor og pio TPOKANGN Vo OKEPTEL 0 EKTOOEVTIKOG
KAvoOPlovg TPOTOVG OOAKTIKNG TPOGEYYIONG TOV HOONUATIKOV EVVOLDY TOV TEPIAAUPAVOLY
TNV TPOCMOTIKY] EUTAOKY] TOL HaBNT o€ dpacTnPlOTNTEG pE TPdshetn Tadaywyikn a&ia. Xe
avtifeon pe To ox€d LOOMUATOS KOl To ETIOHO £YYPOEA TOV OVOALTIKOD TPOYPEUUATOS
oV amoteloV cuVNOMG TEXVIKA Kelpeva pe AemTopepeic O10aKTIKEG 0dnyleg mPog TO
dwackovta (OGrovprg 1992), ta cevapia dtakpivovtal Yo TOV EMTEMKO TOVS XOPAKTIPO KoL
To. TEPIOMPLOL EMAOYDV GTO O10ACKOVTO VO, EVEOUOTOCEL TNV EQPOPUOYT TOV TPOTEVOUEVOV
JPACTNPLOTHTMOV OTY OIKY] TOL EKTOLOEVTIKY GTPATNYIKY Kot 6TOX0LS. Me ot v évvola
éva oevdplo pmopel vo AEITOVPYNOEL OG £VOG GTPATNYIKOG KOTUAVTNG, TOV GTOYELEL Vo
EUTALEEL TOVG GUUUETEYOVTEG GE KOLVOTOUEG OPAGELS Ol OTOIEC TOVG TAPEYOLY TN OLVATOTNTA

VoL YVOPIooVV ampOCoUEVESG Lo CLaKES Kot S10aKTIKEG Kataotaoels (Kuvnyog, 2007).

Extog amd 11 ouvnielg avapopég 68 GUYKEKPIUEVOVS EKTTOOEVTIKOVS GTOYOVG Kot VAN, £val
oevaplo AopPdavel vTdYN Kol TIG KOWVOVIKEG O0GTACELS Kol TOPAUETPOVS TOV LoBNGLOKOD
TEPPAALOVTOC KOOMDE KO TOLG TEPLOPIGHOVE TOL TPOEPYOVTOL OO TO GYOAKO 1] TO ELPVTEPO
moMTiopikd mAaiclo. o moapddetypa, o ¥pdvog MOV OmMOLTEITAL YO0 TNV EQAPUOYN TOV
JPOCTNPOTHTOV KOl Ol OTOPOITNTES OPACELS TOV GUUUETEXOVI®MV TPOSIAYpAPOVTOL LE
COPNVELDL OOTE VO, UTOPEL O EKTALOEVTIKOG VO KPIVEL OV KOl GE OO LEPT) TNG O1000KAAMOG
pag évvolag Bo e0TIAGEL KATA TNV EPOPHOYN OVAAOYO LE TO GUVOMKO O100KTIKO GYESOGIO
™G VANG. Emmpocheta, n eumelpio epopproyng umopet vo 0mGeL ¥pfoipeg evoei&elg 1060 ya
TNV ENEKTOOT UI0G SpacTNPOTNTAG OGO KOl Yol TNV EXOVOYPTGLLOTOINCT TG GE SLOPOPETIKO

Koo, nAkio kot eKmadevTikd TAoiG10.

‘Eva axdpn xopokmnpiotikd Tov cevapiov €ival 1 TEKUNPIOCT TOV AEITOLPYIKOTHTOV TNG
TEYVOAOYIOG HE OMOKAEIOTIKY] EUPOCT] OTOVS HOONOIOKOVG GTOYOVS TOL  OPOPOVV TN
daocKaAio TOV eumTAEKOUEVOV HaBNUATIKOV gvvoldy. Ta vmoloyloTikd epyaieio, dniadn,
dev Bempeltor 0Tt Tpodyovv T pabnon emewdn] dbéTovv KAmow WloitePa ‘OVTOAOYIKY
YopokTNPLoTiKd. Avtifeta, n modaywywkn tovg atio kabopiletonr péoa amd ™ ypron Tovg
KOl 6TO TAOIG10 GUYKEKPIUEVOV EKTTAOEVTIKMOV dPACTNPOTATOV. AVTH 1 ELPOCT) OTN YPNoN

EMTPENEL TNV OVAPOPH OTNV KOWMVIKY EVOPYNOTP®SN NG TAENG mov mnydlel amd tnv
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SVVATOTNTO OVATTTUENG SLOPOPETIKAOV POAMY Y10, TOV EKTOLOELTIKO KOl TOVG MaBNTEG, TOV

Spépouvv Priika amd To TOPASOCIOKO GYNO TOV ‘TOUTOV-0EKTT .

8.2.3 H doopn evig oevapiov

"Eva 6evdplo dev KOTOTAGGETAL GE KATO0 GUYKEKPIUEVO KEYEVIKO 1 aLpnYNUOTIKO €100 Kot

€101 0V LILAPYEL KATOoLo avoTnpn dopun pe Paon v omoia opeirel va ypaetel . [TapdA’ avtd
Kal pe Paon ta 6co Tponyndnkayv eival TpoPaviS ATl Eva GEVAPLO OPEIAEL VUL EVEGOUOTOVEL
évo. GOVOAO TOPOUETPOV TTOV OPOPOLV OPEVOC TO GYESCUO TOL HOONMUOTOC KOl TIG
TodOYOYIKEG 0pYES OTIS omoieg Paciotnke 0G0 Kol GTNV TEKUNPLOUEVN TEPLYPOPT] TOV
TpOmOV UE TOV OMoio avapéveral va a&lomombodv To YPNGILOTOIOVUEVE, VITOAOYIGTIK(

EPYOAELD KATA TNV EPAPLOYN TOV EKTOOEVTIKMOV OPOGTNPLOTHT®V GTNV TAEN.

[No v meprypagn tov ocevapiov-TpotdinOV mov mopotifevior 610 €mOUEVO KEQAAOLO
YPNOUYLOTOUCOUE O GLYKEKPIEVT doun mov Paciotnke ot obvBeon aviictoyywv
TPOTACEMV OO EPEVVNTIKES OUAOES OLOPOPETIKAOV YMPAOV LUE EUTEPIO GTN YPOAPT CEVAPIOV
yio ™ SdakTik Tov podnpatikédv’. H SopRy avty Paciletar oty opadomoinon tov
akolovbov Bacikdv afdvov: O TPMOTOG APopd TNV TOVTOTNTU TOL GEVAPIOL, 0 OEVTEPOS TO
OKENTIKO TNG ONUIoVPYiag TOL GeVapiov, 0 TPITOog TO MANIGLO EPAPHOYNG, O TETAPTOG TNV

avVAAVOT TOV dPACTNPLOTHTMOV Kol 0 EKTOG TNV EXEKTACT) TOL GEVOPIOV.

8.3 Ta mpotewvdpevo cevapro ©¢ gpyoireio SOOKTIKNG TapEpPfacns Ko

OVOOTOY OGOV

3 ‘ESCALATE’ Enhancing SCience Appeal in Learning through Argumentative inTEraction
FP6-2004-Science-and-Society-11, 020790 (2006-2008),

http://www.escalate.org.il/engsite/home/default.asp .

‘ReMath’ - Representing Mathematics with Digital Media FP6, IST-4, STREP 026751 (2005

— 2008). http://remath.cti.gr/default remath.asp

‘Kaleidoscope’ - Concepts and Methods for Exploring the Future of Learning with Digital
Technologies, # 507838, ‘TEL’ - ‘Technology-enhanced Learning and Access to Cultural
Heritage’, Network of Excellence, FP6-2002-IST Action line.3.1.12 (2004-2007).

http://www.noe-kaleidoscope.org/ KOl http://telma.noe-kaleidoscope.org.
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Ta déka oevdplo-mpdTLTTO. TOV TEPTYPAPOVTIOL GTO ETOUEVO KEPAANIO ATOTEAOVV HEPOG TOV
EMUOPPOTIKOL VAIKOV TV KEE éyouv oyediaotel pe v emdimén va Aettovpyncovy (o) og
TPOTACELS OWOOCKOAING TTOL OPOPOLY TNV KaOnuepvi] ook mpoypatikoémrto (B) g
EVOOCLLOTO, Y100 TNV EUTAOKT TOV {010V TOV EKTUOEVTIKAOV LE TO SOOKTIKO oXEOOGHO Kot ()
®G OVTIKEILEVOL YlOL OVOOTOXOOUO TMV EKTOUOEVTIKOV HUE OTOYO VO CLUPAAAOLY oIV
avafaduion g O10aKTIKNG TPAKTIKNG. Ta cevapla avTd amoTeEAOVV GYEN OPUGTPLOTNTOG
dounuéva e TPOTO MOTE VO UTOPOLY APEVOS VO OTOTEAECOVV £VOL YELPOTIAGTO VAIKO Ylol TN
deEaymyn padnudtov otg oyoMkés TAEElC Kou aQETEPOL va Yivouv  avTIKEIpEVA
EMKOIVOVIOG KOl OVOGTOYOGHOD HETOED EKTOLOEVTIKAOV KOl EPELVNTAOV N EMUOPPOTOV. O
OTOTEPOG OTOYOG VO, OMOTEAEGOVV TN ‘Hoyld’ TG Ompovpyiag véwv cevapiov amd Toug

EKTTOLOEVTIKOVC.

Amd ™V TALLPA TOV YVOOTIKOD OVTIKEWEVOD, TO GLYKEKPIUEVO GEVAPLAL 0plobeTovy v
apetnpio TG HEAETNG LG GEPES LAOMUOTIKOV EVVOLDY TOV OVOAVTIKOD TPOYPELIATOS Kot
&xovv Pactotel omn ¥pNon KOG ORdONG VTOAOYIGTIKGOV TEPIPAALOVIOV OVTITPOCOTEVTIKMV
NG TOKIAMOG TOV AOYIGHIKAV oL £X0VV ovamtuydel otn ydpo pog aAdd kot diebvdg yio ™
SBOKTIKY TV padnpatikdv. ‘Etot, dev mpoteivetal va 10000V ®¢ avTIKEIIEVA VAIKOD TPOg
eneENYNON GTOVG HOONTEC, OAAG VO AEITTOVPYNGOVY MG YEVVITOPES LOEDV Y10 TN SNUIOVPYIKN
EUTAOKN TOV 1010V TOV EKTOOEVTIKMOV GTO GYESOGUO VEOV EKTOOEVTIKMOV OPOUGTNPLOTHTMV
Yo T OlepeHvNoT LOG TOKIAMOG LOONUOTIK®OY EVVOLDV TOV OVOAVTIKOD TPOYPAUUOTOS OO
TOVG paONTEC.

2V Tapovca HOPPN TOVG TO GEVAPLO-TPATLTO TEPIAAUPAVOLY VTOOEIEELS OYETIKA e
EVOALOKTIKEG dLVOTOTNTEG OWOKTIKNG aflomoinong 1M eméKTAONG  TOV  EKTOIOEVLTIKOV
dPaCTNPOTHTOV, YOPI OPMS avotnpn kabodnynon mov Ba mepdpile ™ SnpovpykdTTO
TOV  eKTOOEVTIKOV. Boaowodg otoéxoc elvar ot katoptilOUeEVOL  EKTAOEVTIKOL Vol
vrootpyfodv pe TPOmMO dote Vo KoAMEPYNBOLV 0 OvVOCTOYOGHOS TV oTn oxéon
OO UOTIKOV EVVOLDV, VTOAOYICTIKOV £PYOAEI®V Kol OO0KTIKNG TPOKTIKNG HECO OO TO
S1AoY0, TN OlEPEHVNOT KoL TNV GUECT] EUTAOKN LE TO GYESUGUO KOVOTOU®MV EKTOLOEVTIKMV

dpaCTNPLOTHTOV.
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9. llapadsiypoto oevapiov pe Paon Tic Kotnyopiss

AOYLO KOV

9.1 Xvppoiki] Ek@paon HEGEO TOL TPOYPUUUATIGHOV.

9.1.1 Xevapro 1. Zxrtodpovrag pe lMapoiinroypoppa
I'vwaortikn wepioyn: T'eopetpia (ko oy€oelg LETAED YEVIKEVUEVOV OplOU®V).
B¢

H diepgvvnon pepikdv PBactkdv 18010THTOV TOV TOPAAANAOYPAUU®Y amd TOVS HobNTég pe

YPNOM EPYOLEI®V CLUUPBOMKNG EKQPOCTC KO SVVOUIKOD YEIPIGUOD YEOUETPIKDOV OVTIKEYULEVMV.
Texvoroywd epyareio:

To ocevdpro mpoteiverar va vhomomBei pe 10 Aoyiopikd XeAwvOoKoo oG,

YKETTIKO:
Baoum wéa

XOupova pe to oegvdplo ovtd ot pafntég Bo eumlokolv oe Ol00IKAGIES KOTOUOKELNG
TOPOAANAOYPAUU®OV KO LETETELTO YPNONG TOVG YOl TNV KOTOOKEVT SOLVOUIKAOV okitowv. To
KOPlo UEPOC TNG JlEPELYNONG TOV HOONTOV Yo TNV KOTOOKELN TopaAinAoypdupnv Bo
Baciotel oe amhég dwdikaciec o yAdooa Logo ot omoieg OTov €KTEAOVVIOL £XOVV MG
amotédecuo T onuovpyio teblacuévov ypoppov. Ot padntéc o kKAnbovdv va kdvouv
TEPALOTO, Y10 TO TOTE TO OMOTEAECUO TNG EKTELEGNC TOVS oYedAlel mapaAinAdypaupo. T
TOV TEWPAPATICUO oVTO, Ba eKTEAOVV TIC O1001KOCIEG HE OLUPOPETIKEG TIUEC TAELPOV N
YOVIOV TIG onoieg TopdAnAa Ba pmopodv vo HETABIAAOVY SLVOLULKA YPTCLOTOIDOVTOS TO
dwbéoipa vroroyoTika epyoaieia. O otdY0C €lval vo avakKaAdYoLV o1 10101 o1 pHadnTég TIg
Baocukéc 1010TNTEG TOV TOPUAANAOYPAUU®OV Kol Vo ‘dopBdoovy’ Tig d1001Kacieg MOTE Va
eTIdYvoUV TAVTOTE TOPUAANAGYpappa. Xto TéAOG Oa ypnoipomomocovy to Sopbwpéva
TPOYPALLOTO Y10, VO QTIAEOVY oYED10 OIKNG TOVG EMAOYNG PacIGHEVE 0TO TOPAAANAGYPOLULO
®¢ dopKo AiBo ota oyédld tovg. Ta oyéda avtd pumopovv va ta ‘Loviavéyouy’ divovtog

TOVG Kivnon Le 1o epyaieio dSuVoptkoD YEPIGHOD (LETAPOAENG).
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[TpootBépuevn a&io

H 6180ckaiio TV 1010TATOV TOV YEOUETPIKOV CYNUATOV GTNV Topod0cloKn TaEn yiveton e
™ HOPOT TG TOPOVGINcTG TOVG Ao T0 dddoKkovTa. Ot padntéc kaiovvion £161 va “udbovv”
TNV OVTIOTOLYN YEMUETPIKT YVAOOT] HESOH OO TNV TOPOTHPNON 1} TO GYESUGUO YEOUETPIKAOV
OYNUATOV HE OTATIKO LECH OVOTOPAGTOONG TO, OTOl0 UITOPEL VO TPOCPEPOVV TEPLOPIGIEVES
SVVATOTNTEG EUTAOKNG TOVG GE O100TKAGTEG SlEPEHVNONG TOV 1O10THTMV KOl TOV GYECEDV TOV
SETOLV TNV KATOGKELT] TOVG. LTO AOYIGHKG CUUPOAKNG EKQPOOTG YOl TN YEOUETPIN OGS O
XeAwvOkoopog ot pobntég Ba PNCLOTOCOVY  GLUVOLOCUO  OVATOPACTACE®Y TOV
VTIGTOYY WV HOONUOTIKOV EVVOLDYV, ONAadN Oa TIG O10TLTOCOLY VIO TN HLOPPN EVIOADV GE
ovpPoAiikn YAOoGa, Bo TapaTNPNCOLY TO YPOUPIKO GTOTEAECLO TMOV EVIOAMY GTO UNYGVILLOL
Kot Bo YEPLOTOVV SUVOUIKE TIG YEOUETPIKEG TOVG KOTAOKEVEG OALALOVTOG LE GLVEYT TPOTO
TG TIWES TV peTafAntdv peyebdv toug. Me v Bondeta g mpotevopevng dpacTnplotTTag
Ba eumlokodv oe O1001KAGIEG EIKOGIOG, KATAOKELNG VTOBECcEWY, EEAYWYNG CLUTEPACUATMV
KOl  OTOOWOKNG  YEVIKELONG KOl  OlTVTOONG  KovOveov  yuo TG  W0TTeg  TOV

TOPOAANAOYPAUU®V.

Mlaicwo epappoymg

Y& molovg amevBvvetal

To cevapro mpoteivetan va epappootet oty Al yopvaciov.

Xpbvog viomoinong

Mo v epappoyn Tov cevapiov exTipdron 0Tt omontovvIon 6 SOUKTIKES MPES.
Xmpog viomoinong

To oevdpro mpoteivetar va deEoyBel €’ 0OAOKANPOL GTO EPYUCTNPLO VITOAOYIGTMOV, MOTE Ol
poOntég va. potpdalovtal Tovg VTOAOYIGTEG Kot Vo, pUmopovv vo mewpapotilovtol ot idiot,

YOPIOUEVOL OE PUKPES OUADEGS.
[Ipoamattovpeveg yvmoelg

Ot podntéc mpémel va yvopilovv 11 facikég Ae1tovpytkdtnTeS T0V XEAMVOKOGHOV, TIG OTALS
evtoAég ¢ YAwooag Logo kot Tig £vvoleg TG mapoAANAinG EVOEIDV, TOV TETPATAEDPOL Kot
g Yoviag.

Amontovpeva fondntikd vAkd Kou epyaleio
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Tetpddo (Yo va kpatohv GNUEIDGELS Yl0L TNV TOPELN TNG OLEPELYNONG KO VO, KOTOYPAPOVY

TO, GLUTEPAGILATA TOVG).

dvALa epyaciog Ta omoia divovtal amd Tov/TnV 81040K0VTa/d1040KoVsa Kol £X0VV MG GTOYO
vo kaBodnyodv Tovg pobntég ot Olepedvion TV dwedpov epotnudtov. IIpwv v
oleoyoyn ™G dpactnplotTag 0/ O0doKwV/010doKovoo  Umopel, HEC®  ATAGV
dpacTNPOTNTOV, Vo cu{ntioel pe tovg patntég vy T Pacikés evioAés g Logo, Tig
AertovpykdTTeg Tov XEAMVOKOGHOU OAAL Kot TIG LOBNUOTIKEG EVVOLEG TTOV ATTOLTOVVTOL (MG

voPabpo yio v deEaywyn .
Kowwvikn evopynotpoon g taéng

O paBntég epyoalduevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
e€epevviioovy  TIC  TPOLTOBECELS  KOTOOKELNG  TAPOUAANAOYPAUU®OV  XPNCULOTOIDOVTOG
TOPOUETPIKEG OLAOIKAGIEG TOL TOLG €yovv d00el amd Tov/tny dbdckovta/dddokovca. H
dtepedvnon avt) Oa yivelr cvvepyotikd. Xtn Odpkeld TG LAOTOINGONS TOV Gevapiov o/m
dwdokovia/ddackovca Oa mpémel vo EAEYYEL TOL CULUTEPACUOTO TOV HOONTOV, Vo
JLEVKOADVEL TNV EMLYEPNHOTOAOYI Ko v TpokaAel cuintioelg e OAN v Taén dtav Bempel
0Tl 0 ovumEPAGHOTO KATOwwY ouddwv Bo eivar ypnowa ywoo tn Olepediviorn Kol ToV

VITOAOITTMV.
21001

Boowdg ddaktikdg otdyog €ivar n ovaKAALYN, KATOvOnon Kol €QApUOYY| Poctkdv
WOTTOV TOV  TAPOAANAOYPAUU®OV Kol 1) UEAET OPIOCUEVOV  EWOIKOV TEPUTTOCEMV
mopoAinAoypaupmy  (opBoydvio, poupog, teTpdywvo) péca omd TO SVVOUIKO TPOTO
YEWPIOUOD KOl KOTOOKELNG TOVG. ATdTEPOC oTdOY0C €ivor va 000el otovg pobntéc n
duvatodtto va epPabivouv oTig 1010TNTEG EVOS YEMUETPIKOD GYNLOTOG KOl TOPAAANAL VoL
JEPELVIIGOLY TO TAOG UTOPOVV VO YPTGLLOTOWCOVV TIS GUYKEKPIUEVEG 1OLOTNTES YO VL
QTIAEOLV KO VoL KIVIIooLvV AL d1kd Toug oyéota. Edwotepa, ot emd1mkopevol 6toyol péca,

amd TN GLYKEKPLUEVT dlEPEVVI|ON Elvar:

Q¢ TPOS TO YVOGTIKO UVTIKEIPEVO

Na ‘avakoldyovy’ ot pobntég ot :

210 TP oA AGYPOLLLO O OTEVAVTL Y®ViES elval 10€g

Ot amévavtt mAevpég givon ioeg
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To dBpotopa twv yovidv givor 360 poipeg

Ot Tpookeipeveg g Lo TAEVPA YOVIEG EIVOL TOPATAN PO UOTIKES

No HELETNOOVV E10IKEC TEPIMTMOGELS TAPOAANAOYPALLLUOV:

10 0pBOYADVIO €YEL KO TIC TEGGEPLG YOVIEG TOL 0pOEG

TO TETPAYWOVO EXEL KO TIG TEGGEPLG TAEVPES TOL {GEC KOl TIG TECTEPLS YWViEG TOL 0pHEC

0 pOUPOG Exel Kt TIC TECTEPLS TAELPEG TOV 10EG.

Q¢ pog N YP1oN VE®V TELVOLOYIADV

Anpovpyia, epunveia Kot d0pBwon anidv Tpoypaupdtov o Yhwosa Logo mov mepiéyovv
TOPOUETPIKEG  Jwdwkaoieg  (dwdwkooiec pe  peTafAntéc)  ywo MV KOTOOKELT

TOPOAANAOYPAUL®V.

Xpnon tov gpyareiov dvvoptkov yepopov (MetafoAéag) Yo To YEPGUO aPOUNTIKOV

JEQOUEVMV TPOKEYEVOD VAL TPOKVWYOLV KAEIGTA GYNLOTO Kot EWOIKOTEPO TOPOAANAOYPOLLLLOL.
Q¢ mpog 1N pobnotaxn oladtkacio
Aocknon ot oeaymyn TEPAPATOV TPOKEUEVOL VO ‘KAEITEL £val TAPAAANAGYPOLLLO.

Awtdnoon vrobéocemv kol €YY  GUUMEPACUHATOV — ylo. TS WOTNTEG TV

TOPOAANAOYPAUU®V.
21a010KN YEVIKEVOT TOV GLUTEPAGUATOV TOVS PEYPL VO KATAANEOVV OT SloTOTTOoT Kavova
Yl TG WOOTNTES TOV TOPUAANAOYPAUL®V.
Avéaivon Tov cevapiov
Pon epappoync tov dpactnplotnTemv
H epappoyn tov 6pactnplot)tov umopel va daywpiotel 6€ TPEIS PACELS:
In ®don: Karackeun opboywviov.
Atveton 6ToVg LoONTEG 1) TOPOKATO TOPAUETPIKT dtadtKacio:
yio pootipiol o :ff :y :0
W:o090u:po90u:yo90u:o0690

TéA0¢
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Znteital vo v ekteAécovv dlvovtog Ttuyoieg TWES oTig petaPAntéc a, B, v wor o6. H
dwdwosio oty Bo kotaokevdoel (Yo toyoiec TWES TV petafAntov) pio tebiacuévn

ypopu pe opBég yoviec. Xty eikéva 16 eaiveton n ypappm v g tnég 70, 80,90, 100

aVTIOTOTY MG,
+|EA _ 0]+
Apwsio  Emsigpyooic  Epyorgio  ZToifo osaidoy  PuBpiozig
Clal=IEINES
Ewéva 18

Znteital amd v kdBe opdoo pobntdv va Kavel mepdpato Tpocmadmviag vo Ppel moa
oxéon mpénel va vIdpyel LeTAD TOV TEGGAPOV TIUADV TOV UETUPANTOV DGTE VO TPOKVYEL
opBoydVIO Kol Vo SOTLITAOCEL TOV Kavova. Xtnv ewova 17 eaivetoar 10 opboydvio mov

KataokevLaletat omd Vv Tporyovuevn dwadikacio yio a=y=100 kai f=0=80.

Mikpdkoouog  Wngidx Epveidic Bofgao

Apyeio  Emefepyooic  Epyoicio  Zroifo oeaboy  PuBpioeig Apyeio  Emsiepyadic  Mnyovi LOGO 1

CEEENEY MEEREEIEE
Helvetica LI |15 LI B
Wio puoTApIo SR oy 8
5 Moad90u:Ra90u:y0080w:0090

TEADG
Jucnma 70 80 90 100

aw
fuuomnpio 100 80 100 80
vEVEpYR: 101U Yo ETT0B 0 £VTBAGWBEAOPEVY

ofs | ——b——————py [

[y
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Ewova 19

Tovg {nreiton OnAadn va TEPARATIGOOVV YPNCILOTOLDVTOS SAPOPES OPOUNTIKES TIES, VOl
YPNOUYLOTOU|GOVV TOV UETAPOAEN Y10 VO SOV LE TTOL0 TPOTO PETARAAAETOL TO YN0 KOOMG

QLEOUELMVETOL 0L TN, VO GUINTAGOLV Kol VO KOTAYPOWOLV TO GCUUTEPAC LOTO TOVG,.

H gumepia oot avapévetor vo tpo@odoTnoel GYeTIKN cvlnon 1000 6ta TAaiclo TG Kaoe

oudoag 060 Kot 6TV TAEN CLVOAIKA e GTOYO VO SIUTVTAOGOVY LAONTEG CLUTEPACUATO OTTMC:
o1 améEVOVTL TAELPEG TOL opBoywviov gival ioeg
otav OAeg o1 mhevpéc Tov opBoymviov givat ioeg Exovpie TETPAy®VO.

[a 10 okomd ovtd, KOTE TNV OGPKEI TOV TEPAUATIGHLOD GTOV VTOAOYLOTH, 0/M
EKTOOEVTIKOG  TEPUPEPETOL  OTIC  OMAOES T®V  HaONTOV  KAVOVTOS EPWOTNOCELS Kol
TOPOTPOHVOVTOG TOVG UAONTEG VO OKIUACOVY SAPOpPeES aplOUNTIKES TIEG DOTE KPIGUES
TTUYEG TOL YVOOTIKOD OVTIKEWEVOD VAL EPYOVTAL GTO TPOCKNVIO (Y. ToTE ‘KAglvel TO oy
Aoxiudote e SLOPOPETIKEG YmVIEG) aSl0mOIDVTAG EVEPYELES KOl OPACELS TOV HOONTOV KOTd

™V 0AANAETIOPOGT| TOVG LE T KOTACKEVALOUEVO TYNUATO.

211 GLVEXELD, Ol HOBNTEG YPTOIULOTOLOVY TOV KAVOVE, OV TPEMEL VO GUVOEEL TIG LETAPANTES
Y. Vo KoTookevdleTonr opfoymdvio, yio vo SlopfdcovY TNV TOPAUETPIKY] OladKocio. doTE

ot va TEPLEYEL 000 UOVO PETAPANTEG. AVOUEVETOL VO TPOKDYOLV SLOOIKAGIES TNG LOPPNC:
yia opBoywvio :y :y
Wiy o090 u:wo90u:yo90u:wo90
édo¢
21 ®don: Kataokevn moapaAinioypappov.
Atveton otovg pabntég 1 akdAoLOT TOPAPETPIKY| OladIKAGTNL:
yio pootipro? € :{ :m :0
w500 :6u 1006 :C 506 :mul006:0
TéA0¢

Znteitalr vo v ekteAéoovv divovtag tuyoieg Tég otig petapintég €, C mn ko 6. H
Jdwdkacio avt) Ba koTaokevdosl (Yoo Tuyaieg TWWES TV petafAntov) pio teBhacuévn

ypopun (otnv ewova 18 gaivetor n ypopupun yu g Tipég 30, 40,50, kon 60 avrictoiymc.
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SIER_[O[x]
Apwsio Emstcpyodaioc Epyohfio  EToifo ommidwy  PuBpiozic

BlB=|S| & |
Ewova 20

Znteitanl and v KaOe opdoa pabntdv va kdvel mepapota tpoortaddvtoc va Ppet:
o0 GYECN TPEMEL VO LITAPYEL LETAED TV TECCAPMOV TILAOV TOV UETARANTOV Yo vor v TO
oynua TopaAAnAdypappo . Xty gikova 19 eaiveror to opBoymdvio mov KotackevdleTol and

™V Tpornyovpevn dradikacio yio e=n=70 kot {=0=110.

I T

Apypsio Emeigpyugio Epyoheio Ivoifo oehdwv  PuBpiozig Apyelo  Emwefepywadin My LOGO

EEEENES (=] & [Fel@] »|u]s
Helvetica LI |15 LI _H

yiot puatipio? (e 08

P08 ep1008:ZpE08 nW1004:8
TEADG

puorpio2 3040 50 60

T 200
IR (O

Ewova 21

Onwg ko oty mponyovpevn @don yivetotl 1 1d1o dtodikacio TEWPOUOTICHOD Kol cuNTNONG

LEe 6THYO0 VO KOTAVON|GOLV O LodNTES OTL:

To dBpoicpa TV Yyovidv Tov maparinioypdappov eivar 360 poipeg
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Ot amévavtt yovieg etvon iogg
O1 dradoyIkég Ywvieg elval TOPATANPOUOTIKES
To opBoydvio kot To TeETPly®mVO glval E101KEG TEPUTTOCELS TOPOAANAOYPAULLOV

A@ov ot pantéc Ppouvv tov Kavdvo OV TPEMEL VO GLVOEEL TIG UETOPANTEG Yoo Vo
KaTookeLAleTon ToPOAANAGYpappo toug {nrteiton vo dtopbdcoovy TN OdKacio. MOoTE va

meptEyeL pior povo peTafintn. Avouévetor vo Tpokhyouy dladtkacieg TG LOPONS:

yio Awopalinioypouuio e

w506 :epu 1006 :180- :6 u 500 :¢ u 100 6 :180- :¢

TéA0¢
Télog, 1 dadkacio depevlvNoNg KATOANYEL GTO VO OPIGOVYV OAEG Ol OHAOEG TV dladtkacio
OV KOTAOKEVALEL TOPAAANAGYPApO HE TPELS LeTaPANTES [600 Yo TIg TAEVPES Ko pia Yol TN
yovia]:

yia Bropolinioypouuo y 2y e

wxoeu:wol80-:eu:yoeu:wol80- ¢

élo¢

3n ®daon: Kataokevn oyediov pe faon 10 TopoAAnAOYPapLLLO.

> @don oot {nteitanr amd tovg PaBNTEG VO KOTAGKEVAGOVY £va O1KO TOVG oKapipnua 1
o0)£010 PaCIGUEVO GE TOAAG SLOPOPETIKA TOPUAANAGYPOAUILO TTOL B LTOPOVV VA ‘KIVIIGOLV’
pe to petaforéa. Me otoOY0 vo frdGouv TV 1oL TOL YEVIKELUEVOL -YXAPT| OTO LoBnpaTikd —
EPYOAEIOV, TTPOTEIVETOL GTOVG UAONTEG VL YPNOILOTONGOVY MG doUKO AlBo 1N dradikacio
KOTOGKELNG TOPOAANAOYPAUL®V SUPOPETIKNG HOPONG Kot peyEBovug mov £yovv NoN Exovv
eTidéel oV ponyovuevn edon (Brapaiinroypappo). o mapddetypa, 1 kataokevy evog
AVELOLLAOD propel va OAOKANP®OEL e TOV KOBOPIGUE TG TAPAUETPIKNG dladikaciog Tov Oa
Katookevalel v mapoaiinAdypappo (pe ™ Swdikacio Brapoaiinioypoppo) mov Oo

otpépovtal kotd yovio 360/v (Euwova 20).
VIO OVEUOUDAO =) Y 1€ 1V
emavalofe :v [ Bropolinloypouuo :x 2w e 0 360/:v]

TéA0¢
Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 81

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




Ewéva 22

Ye autd 10 onpeio pmopel va teBovv epOTAHOTO OTMG:

[16te 0 avepdpvAog otpépetal Ypnyopotepa kaBocov Kiveital o peTaforénc;

[Tog emmpedlel To oo TOV AVEUOUVAOL 1 oAAaYT KAOE peTafANTNG;

H ¢don avty olokinpdvetor pe v mopovsioon g SovAeldg Kabe opddag otnv TN Kot
A0Y0 TTAVE® GTIC EPYOCIEG TOV HLOONTOV.

Enéktaon

Ot pontéc umopoHv va YpNGIULOTOGOVY TO XEAMVOKOOUO Kol TI YVAOGCELS TOV ATOKOLGAY
amd v oeaymyn g OpacTnPdTTOS Yol VO TEPOUATIOTOVV HE TN Olepehivnon Tov
YEQUETPIKAOV 1O10THTOV TG KOTOOKEVNG CLVOETOTEP®V YEMUETPIKAOV CYNUATOV, OTMG

KOVOVIK®OV TOAVYDV®OV.

A&oroynon petd v poppoy

Q¢ Tpog TIG EMAMEELS TOL GEVAPTOV

Metd v vAomoinon tov cevapiov o dBAckwV EAEYYEL KATA TOCO emeTtehynoav ot 6tdyol
oV oevapiov. 'Evag 1poémog gival Kot 1 KOTOGKELT KATAAANA®V EPMTNCEMV TIG OTOIEG GTO

tého¢ B amevBivel Tpog Toug padNTéG Yo va eAéyEetl Tov Pabud Katavonong Tmv evvolnv

oL oyYeTilovTal e TIG IO0TNTEG TOV TAPUAANAOYPAUU®V.

Q¢ mpog ta. epyareio
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H epopuoyq péoo oe mpoaypotikés ovvOnkes og Opaoctnpldttog mopovotdlel un
avapevopeveg dVOKOAlEG Ol omoieg umopel vo opeilovior GTo Yneokod epyareio mTov
ypnoLonoteital. Xto XeAwvoKoouo evvogital o cuUPOMGHOG pHeTafarlopevov peyeddv kot
0 YEPIGUAC TOVG LE TO ‘GUPGIUO’ HLOG OPIOLOYPAUUNG, TOV £IVOL KOVOVPIEG AVATOPACTAGELS
v Tovg podntéc. o mopdoetypa, ot dtacvvoéselg pog PeTapfAntig pe 1o péyebog mov
OVOTTOPIOTA KO TNV SLVOUIKT OAANYT TOV TILOV TNG GTOV avTioToyo uetaforéa ival Tpog
depevvnon. Kdbe owdokov ogeidet va AdPer vmoyn Tig Omoleg OSVOKOAEG Kol va
EMOVACYEOAGEL TNV EQPOPUOYN EK VEOL (EMALYOVTOG T.)Y. KATAAANAES OPOGTNPLOTNTES Y10 TNV

EI0AYOYN TOV LaONTOV 6T XPNoN TOV EPYOAEiDV).
Q¢ mpog Vv dadikacio vAoToinong

H dopn tov cevapiov, n cepd TV SpacTNPOTTOV KOl TO EPOTAUOTA TOL TIBEVTOL GTOVG
poontég amotelovv avtikeipevo a&loAdynong amd tov idto tov dddokovta. [ mopdaderypa,
OGO EDKOAO MTAV Y10 TOLG UABNTES VO KATAOKELAGOVY GUVOEGELS YEMUETPIKAOV KATOUCKELOV
otV 31 @don pe PBdon ta mwapoAnAdypouta Tov Kotackevacay; O 010dckwv umopel va
KPOTAEL CNUEIDCELS Y10, TIG SVOGKOAEG VAOTOINGNG GUYKEKPIUEVOV OPAGTNPLOTHTOV MGTE VO,
etvar oe Béom oto péAAov, avdioyo pe TOo OBéciuo ypdvo M TIG YVOOTIKO Emimedo
OLYKEKPIUEVOV poOnT®V, vo mpofel 6 aAlayéc 6T Pon EPAPLOYNG TOV OPUCTNPLOTHTOV,

0T OO TVTTMCT] TOLG 1) KOO, KO 6T EKAGTOTE (NTOVUEVOL.
€)G TPOG TNV TPOGOAPLOYN KOl EXEKTAGIUOTNTA

To cevdpro sivor oyxedlacpévo £tol doTe 11 LAOTOINGN TOL Vo oyetiletar TOGO Ue TN Xpnom
TOV VTOAOYLOTIKOV TEPIPAAAOVTOG OGO KOl UE TIG EUTAEKOUEVEC LOONUATIKEG £VVOlEG TTOV
aPOPOVV TIC WOLOTNTEG TNG KATUGKELNG TAPUAANAOYPAUU®Y. O ekTadevTIKOG HETE amd KAOe
EPOPLOYN TOL CEVOPIOL EMAVEKTIUA TNV OoUN TOov Kot oyedldlel véeg duvatdTTEG Kot
emektdoels. To ouYKeKPIUEVO GEVAPLO TPOCPEPEL TEPIODPLLL SLOPOPOTOMUEVNG OOOKTIKNG
avEMENG Ko EmMAOYNG onueiov eotioong, Kobdg To Lodnuatikd HEPOG TOV KOAOTTEL umopel
vao. oVUTEPIAGPEL Ty, TN UEAETN TNG XPNONS HETAPANT®OV, TNG £Vvolag TG YOVING/GTPOPNG

K.AT.

9.1.2 Xevapro 2. Kataokevn Suvapikig YPOppatooelpdc
I'vootikn meproyn:

l'eopetpio.

B¢
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H diepehivnon g avéopelwong Ye®UETPIKOV KATACKEVMV e ¥pNoN EPYOAEI®V GUUPBOAIKTG
EKQPOONG Kol OUVOUIKOD YEPIGUOD YEWMUETPIKOV aviikelnévav. O 6pog avéopeimon
avagépeTor ot dvvatdtTo  peyéBuvvong-opikpuvong  duvapukd  PETOPAALOLEVOV
YEQUETPIKOV GYNUATOV, N KOTAoKELT TV omoiwv Paciletanr o oyxéoelg avaroyiog peta&d
TOV PETAPANTOV peYeB®Y TOVG OV HITopel va ek@PacTodV otn popen y = ox. [lapdtt oto
EMIKEVTPO TOV cevapiov Ppickovrol ot padnuotiKég Evvoleg AOYov Kot avaloyiag, TapaAAnAa,
dtvovtanr dvvatotnteg €okeimwong Tov LadnT®OV pe T XPNON HETOPANTOV Y10, KATOOKEVES
YEQUETPIKAOV CYNUATOV Kot d1epehvnong TOV POAOL TOVG GTNV KOTOCKEVT VEOUELOVUEVDV

LOVTEA®V TOVG.
Teyvoloyika epyareio

To ocevdpro mpoteivetar va viomomOei pe 1o Aoyiopikd XeAwvOKoo oG,

YKENTIKO
Baoum wéa

SOUQove HE TO OEVAPLO aLTO MO GYOAIKN TAEN avOAQUPAVEL TNV KOTAGKELT UE TO
XeAmVOKOGHO U0 YPOUUATOCEPHG He Oho Ta KEQOAOLO YPAUUOTO TOV CAQOPHTOV, BOTE
LETEMELTO, VO, LTOPOVV VO, ¥PNGLOTO000V Yo T Ypapn AEEE®V KOl PPACEMV SLUPOPETIKMOV
peyeddv. I' avtd 1o Adyo ta ypaupata Tpénet va eival duvotd va avEopelwbovy e tov 1010
pémo Otav tomobetovvtar 1o €va dimAo oto AAAO. Emedn oTIC KOTOOKELEG OTO
XeAmVOKOGHO TO, EUTAEKOUEVO LEYEDN €lval CLVEYN KOl OVOTOPIGTOVV TO UETOPOAAOUEVA
HeYEOM evOg GYNOTOC OL LAONTEG EMOUDKETOL VO TEWPAUATIOTOOV LE TOV EAEYXO TNG LOPONS
Kol Tov pey€Bovg kdbe YpAULOTOG XPNOILOTOIOVTAG LETAPANTEG YO0 TOL UMK KO TIG YOViEG
tov. H xatoockevn piog T€T010C YPOUUATOCEPAS —Tov AOY® TNG duvaToOTNTOS OAANYNG
peyébovg tov ypappdtov yopaktnpiletar dvvapikn- eacoiiletor pe ™ ypron g idog
HETAPANTAG, TOV OVTIOTOWEL GTO KATOKOPLPO VYOG KAOE YPAUUOTOS, EVD Ol Y®VIEG TV
YpopuudTOV moapapévouy otabepéc. o v Katookevn TETOW®V GYNUATOV OTOLTEITOL 1)
oLVVAPTNOLOKN EKPPACT] OAWV TOV UNKOV TOV YPOUUATOV e TNV {010 LETAPANTY.
[IpootiBépevn aia

Ot évvoleg AOYOL KOl OVOAOYIOG OTO YEMUETPIKA CYAUOTE PPIoKOVTOL EVOOUATOUEVEG GE
SLPOPETIKEG TEPLOYES TOV 10V KEPaAaiov NG Yewpetpiag g '] yopvaciov. v §1.4 tov
avTioToloVv GYOAIKOV BiAiov, Yoo mapddetypa, 1 £vvola TG opoldTNTg 000 YEMUETPIKMV
OYNUATOV EIGAYETOL LEGO OO TNV TEPLYPAPT] TOV OTAPAITNTOV GYECEDV AVAAOYING HETAED
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TOV TAELPDOV TOLG KO TNG 10OTNTOG TOV YOVIOV TOVE. XTO TOPASEYUO aVTO ovapEPETOL OTL

TO, GLYKEKPIUEVO OYNUOTO “OYedNAoTNKAY DGTE (EVV. O1 €V AOY® GYEGELS) VO IGYVOLV .

Avdroya,, omnv §1.5 Tov d1ov BiAiov 1 évvola Tov AOYOL OHOLOTNTOG GUVOEETAL LUE
™V KAMpoKo evog YE@YPAPIKOV YApTn HEGO amd €vo TopAdelyllo. 6T0 0moio mePtyplpeTal

AekTika n petafaomn and Eva puéyebog Tov YApTN GTO AVTICTOLYO TPOYUOTIKO.

H éetyn xotdAAnAov avomopocTaclok®y HEGMOY 00NYEL GLUYVA oIV O100KTIKT
TPOGEYYICT] TOV TOPATAVE EVVOLOV HEGH OO TNV TEPLYPOPT] KAVOVAOV Kol TOT®V, EVO Ol
poONTég oTEPOHVTOL EVKAPIDV KOTOVONOTG TOV TOAVTAOKOL GLUVOLOCUOD TOV OAYERPIKMV
KOl YEOUETPIKMV 1010TNTOV OV d€movv T dwdkosio peyédvvong-ouikpovvone. To mapov
OEVAPLO EMOUDKEL VO TPOKAAEGEL KAVOTOMKEG OO0CKAMES AVAPOPIKA LLE TIG CVYKEKPIUEVES

évvoleg mov kaBopilovtat amd TIg TaPAKATO TOPAUETPOVG:

[ewpapatiopdg Yo v EKEpaot TOV coppetafoiopevov peyedav o kabs ypappa. Ot
HaONTEG KOAOUVTOL VO OVOKOADWYOLV TIC OTOPOITNTEC OYECES MOTE Vo emtevydel m
avEOoUEI®OT OGS YEOUETPIKNG KATOUOKELNG UECH amd TEWPAUATIGHO Kot dtepedvnon. To
CLYKEKPIUEVO VTTOAOYIOTIKO TEPIPAALOV EVVOEL TNV £0TIOGT TOV HOONTOV GTIC LaONUATIKEG
W0 TEG VTG NG OldtKaciog kabdg KABe YEMUETPIKN KATOOKEVT, 0T0 XEAMVOKOGHO
TPOOTOLTEL TEWPOUOTIGUO Y10, TO YTICIHO KOl TNV EKQPOUCT] TOV OTOPOITNTOV CUVAPTNOIUKOV
oxéoemv amd ToVG pantéc. Avt akplPdg 1 SvVATOTNTO TEPAUATIOUOD EYEL (o 1dtaitepn
OdakTikn a&io a@od otV cLviON SBOKTIKN TPOKTIKY amotelel TNV KATAANEN Kot Oyt TV

ageTnpia yo TNV emitevén g LeyEBVVONG-GUIKPLUVONG TOV YEMUETPIKDOV GYNUATOV.

Nonpotodotnon g KoTAGKEVM|S YPOURRATOGEPAS. Ot HodnTéc avapévetal vo EUTAKOVY
o€ o OpaoTNPOTNTO TTOV EXEL GYEONOTEL MOTE VO OMOOIdETOL VONUO, oTNV £VVOlo, TNG
peyébuvong-opikpuvong kobmg 1 KOTOOKELY] TOV  KEQOA®V  YPOUUAT®V omotelel
YOPOKTNPIOTIKY] KATOOKEVAOTIKY] dpacTnpdtTnTa. otnv omoio. to vonua g avéopeioong
OUVOEETOL GUECH LE TN YPNON TOV YPOUUATOV MG ypoupotooepds. H dwtpnon tov
OYNUOTOC KAOE YPAUUOTOG Yoo OLPOPETIKA PEYED amoTeAel KOWVO TOTO Y10 OTOIOVONTOTE

Exel —€0Tm eAdyLOTN- eumelpia ypNoNG enegepynoT KEWWEVOUL.

Meghétn TOV TOAMITADV OVOTAPUGTACEMV TOV 6YE6EMV avaroyias. To vmoloyloTikd
ePPArlov, Aoy®m oYeESOGHOV, EVVOEL TIG OAANAETIOPAGELS LE OLOUPOPETIKES AVOTOPUCTACELS
TOV OVOAOYIKOV GYEGEMV TTOL OTNV TPOKEWEVT] TEPIMTOON €ivol SVVAUIKE CLUVOESEUEVEG

ONAodN ot GAAAYEG OT HaL ETLPEPOVY AALAYEG KO GTIG DVTOAOUTEG TTOL GUVOEOVTOL LLE OVTN.
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AVATTTUEN] OULVEPYUTIKOV KOl EMKOWVOVIOKAV TPOKTIKOV. Ot pobntég Ba Eyovv v
gvkapio vo pyacToVV GE OLAOES Y10l TV KOTOGKEVT] EVOG GLALOYIKOD TPOTOVTOC TNG TAENS
TOVG €YOVTOG EVKALPIEG AVTOALUYNC TOV EPYUCLDY TOVG Ue GALES ORASES Kot Gpol avATTVENG

EMKOWVMVIOK®OV TPOKTIKOV KO ETLYEPNULOTOAOYIOG.
I'vootikd — ddaxTikd TpofAnuato

Amo Vv €pguva TPOKVTTEL OTL 01 TAEOV GLVNOIGUEVES OTPATNYIKEG TOV HOONTOV Yoo TNV
emilvon tov mpoPfAnudtov peyébuvonc—opikpuvong eivar ot mpocBetikés, cOUEOVA e
omoieg OO0 GYNLA TPOG £VOL APYIKO TPOKVTTEL OTOV TPOSTEOOVV GTA UNKT TV TAELPDV TOV
KATAAAN A UAKN, HEXPL OVTA VO EI0mBOVV HE eKEIVO TV OVTIGTOLY®OV TAEVPDOV TOL OPYLKOD
oynpoatoc. Ot pabntég dvokorevovtal vo dtakpivouv OtL Yo TN peyEBuvon-cuikpuvorn evog

OYNLLOTOG OTALTOVVTOL TOAAUTAOGIOCTIKEG GYECELC.

1 ovvnon dwackoiio TV TpofAnudtev peyébuvonc-cikpuveng 6to oyoieio n Kuplapyio
TV akoAovBovpevoyv omd To MO TPOCHETIKOV GTPATNYIKAOV EMTEIVETAL ONd TPELS

TOPAYOVTES:

H avénon tov mlevpdv evog apytkod oynuatog Snpovpyel cuyxva éva oynuo tng iotag
Katnyopiag (m.y. opBoydvio) kot £T61 ot padnTéc, SuoKOAELOVTOL VO Slakpivovy T0 AAB0G TG

npocOeTikng nebddov.

Y10 mpoPAnuota  peyébvvonc—opikpovong mn - aplBuntikn-oAdyefpikn  emeepyocio  Tov
TPoPANHaTOg eU@AVICETOL OTOKOUUEVT amd TO TEMKO YEWUETPIKO OMOTEAEGHO KOODS M
emilvon  Toug  mpobmobéter T Ol0OVVOEST] YEMUETPIKOV  WIOTHTOV KOl

aplOUNTIKOV/OAYEPPIKDOV CYECEWV.

H ototwomra tov péowv mov €yovv otn oudbecn tovg ot pabntég dev guvoel v

AVOTOPAGTACT TOV SLUVOULIKOD YOPAKTPa THG LEYEBLVONC-OUIKPUVOTG EVOG GYNILOTOG.

Mlaicwo epappoymg
Y& molovg amevBvvetal

To oevaplo mpoteiveton va epapuootel otn 'l yopvaciov. [TapoX’ ovtd avapopéc otig
évvoleg AOyoL Kot avaAoyiog epeaviovtol Kot 6Ta avaALTIKA Tpoypdupate g ALl Kot g
B[l yopvaciov. T'a mapddstypa, n avagopd oe Adyovg kot avaroyies otnv ALl yopvoaciov
Yivetal 610 TAAIG10 TOV AVAAOY®V TOCHV KOl TOV 1O10THT®V TOVG. Avapopég ota id1a BEuata
nmepriapBdvovtotl eriong Kot otnv VAN ¢ Bl youvaciov, 6mov o avaloyo ToGE peAeTdVvTOL

070 TA0iG10 TG GVVAPTNONG yY=0X. ET01, 0 d1ddokwv pmopel va emAEEEL T EQAPULOYT HEPOLG
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TOV OPOCTNPLOTHTMOV TOV GEVAPIOV Kol OTIG TAEES AVTEG AVAAOYQ LLE TO OoMuElo eaTiooNG TOL
Ba emAé€erl va éxel amd mhevpds Yvootikol ovtikeyévov (ILy. avdroyo mocd yu v Al

Yopuvociov, Ypapkn cuvaptnon y=ox yia t Bl yopuvaciov).
Xpbvog viomoinong

[Ma v gpappoyn tov cevapiov extipdror 6Tt arotovvtal 7-8 ddaxkTikég dpeg. Eivar opwmg
EMAOYN TOL SOACKOVTO VO UMV OAOKANPMOEL OAEC TIG (PACELS TOL TEPLYPAPOVTOL GTO
oevaplo (BA. §1.3. Avdivon tov cevapiov) oAAE va kKdvel emAoYT avaroya (o) LE TIC EVVOLES
TOV OVOAVTIKOD TPOYPAUATOS OTIS OTOIEG OKOTEVEL VO EMKEVTPOOEL LEG® TG EPOPLOYTNG,

(B) pe ™ oyolkn taén mov Ba emAéEet ko (y) pe 1o dtbEaipo ypdvo.
Xmpog viomoinong

To oevaplo mpoteivetar va deEaybel €€ oloxipov oTo €pyasTiplo vroloyiotwv. H
OAOKANP®OOT OA®V T®V PACEDV TOL GEVOPIOL SLEVKOAVVETOL OV LITAPYOLV TOLVAGYIoTOV 10
0écelc dote vo Lmopovv o1 HobnTég va epyactovyV 6e opadeg Tov 0vo. H viomoinon oy
TaEN pe ™ xpnon PrvteonpoPoréa dev cuvictaTon KoOmG AKLPMOVETOL TO SEPEVVNTIKO UEPOG
TOV SPACTNPLOTHTOV KATAGKEVTG TOV 0POPE OTOKAEIGTIKA TNV EUTAOKT] TOV LaONTOV pE )

YPNON TOV VITOAOYIGTIK®OV EPYOUAEI®V.

[Ipoamattovpeveg yvmoelg

Q¢ mpog ta podnuatikd ot pantéc Ba mpémnel va yvopilovv
Trv évvola g petafAntng Kot TG YPOLLUIKNG GUVAPTNONG
2oL 1010TNTEG PACIKAOV YEOUETPIKMOV GYNUATOV
Q¢ mpog Vv te)voroYia ot padntég Ba mpémet va yvopilovv

Tn omovpyia, epunveio kot S10pO®ON ATADV TPOYPOUUATOV GE YADOGCO, TPOYPULUUOTIGHLOD
Logo mov eumepl€(ouy TopapUeTpIkés d1adtKacies (xpnon LetafAntav).

Noa givon e€okelmpévol pe v Asttovpyio Tov peTafoAEn Kot T ¥pNoT TOL Y10 TOV SUVOUKO
YEPIOUO LETAPANTOV TOGOTHTOV.

Eneon, maviog, o Pabudg eokelwong tov pontodv pe o VToAoYIoTIKG epyoieio elval
KPIGUWOG Yo TNV UETEMELTO. TOPEIRL EPOPUOYNG TV SPACTNPLOTATOV TOL GEVOPIOV Lol

EVOEIKTIKT TTOpEin L0 YMYNG 6T0 XEA®VOKOGHO pmopel va mepthappavet:

Koataokeun petafAntov tetpaydvov. Ztdyoc: 1 ypnon UETaPANTAG Kot EVTOANG ‘emavaiafe’.
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Koataokeun petafintod opboymviov. Ztdyoc: n ypnon nepiocdtepmv omd pio petafAntov

YO0 0L YEOUETPIKT KOTAOTKELT).

Eotioon om dvvatdémta petakiviong g xeAdvog oe ddeopa onueion g o8dvng e

EVTOAEG.

Koataokeun nukvkiiov kot KOKAOL pe T oladtkacio
yia toéo o, :f 1y
emovalofe :o [ u:fo:y]
Tedo¢

>10y0¢: H e€owceimon pe v omapaitnn depeuvnomn g KOTOGKELNG KOUTUA®Y LEPDOV GTO
avtiotoyya ypdupota. Av n gumepia tov podntov pe mm Logo eivar mepropiopévn tote
umopet va ypnopomomOet petafAnti povo yuo to Prjna g xeAovog (petafinty B) evod eivan
OKOTHO Yo LeTEMELTA SIELKOAVVON 1| 6TPOPT| (LeTaPAnTy| ¥) va Tapapeivel otabepn kot ion

pe 1. Mia dradikacio KataoKeung NUKLKAIoL glval
VLo QUIKVKALO f
emavaiofe 180 [u :f o 1]
Tedo¢

Amontovpeva fondntikd vAkd Kot epyaleio

Tetpddo (Yo va kpatohv GNUEIDGELS Yl0L TNV TOPELR TNG OLEPELYNONG KO VO, KOTOYPAPOVY

T0L GLUTEPAG LT TOVG).

dvALa epyaciog To omoio divovior amd Tov KafnyNnTH Kot £X0uV ®G 6TOY0 Vo KaBodnyouv

TOVG HaONTEG 0T dEPEHVION TOV SOPOP®V EPOTNUATMV.

Eivor ypriotpo ot pobntéc va €govv umpootd toug o€ mivoka Tig Pacikéc eVIOAEG peTaxivnong
KOl GTPOPNG NG YEAMVAG O Kot 0dNyleg YPoeNns Mg dodikaciag, opiopoy Tng Kot

EKTEAEONC TNG OALA KOt EVEPYOTOINGNG TOV HETABOAEC.
Kowwvim evopynotpoon g taéng

O podntég epyalopevol oe opdoeg kaBOAN tn dapKeE TG OPUCSTNPLOTNTOC, KOAOVVTOL VO
KOTOGKEVAGOLV  OVEOUEIOVUEVE HOVTEAD TOV KEPOAI®V YpappdT®V TOL EAANVIKOD
alpapntov. KabBbdg m  epoppoyn g dpactnpdmrag TPoPAEMEL TNV KOTOOKELM

OVYKEKPIUEVOV YPOUUATOV OO CLYKEKPIUEVES OUAOEG OTTMC KoL TNV OVTOAANYT TOVS UETOED
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TOV OPAO®V GTNV TEAELTAIN PAOT TNG EPAPLOYNG, Elval avaykaio omd TV apyr 0 d104oKOV
VO DVTOYPOULUGEL TN oNUOcio TNG GLVEPYACING OAMV TOV OHAdMV Yl £vVO KOO GTOYO: TN
onuovpyio poG SLUVOUIKNG YPOUUATOGEPAS and v Taén tove. 'Etot, givor oxdmyo ot
pabntéc kabodnyovvrat péca and KatdAANAa GOALL £pYOCING CXETIKE LE TO YOPAKTNPLOTIKA
OAAQ KOt TOVG TEPLOPIOUOVS TTOV Ba TPETEL VOL EXOVV 01 KOTAGKEVEG TOVG,.

2 OpKE TNG VAOTOINGNG TOV GeEVOPIOL O eKTOOEVTIKOG Oor mpémel va eAEYYeEL Tal
CUUTEPACLATO TMOV HOONTOV, VO, OEVKOADVEL TNV EMYEPNUATOAOYIOL KOl VO TPOKAAEL
ocv{nmoeig pe OAn Vv taén otav Bewpel 611 To cCVuTEPdopaTa KAmolwv opddwv Ba elvan

YPNOLLO Y10 T1 SIEPEVVIOT KO T VTOAOIT®V.
21001

Amd TAEVPAS YVOOTIKOD OVTIKEWEVOD Ol KOPLoL OOOKTIKOL oTdYol NG OpacTnpdTnTag
oyetilovTal e TNV KOTovOnoT TV VVOLdV AGYoL Kol avaAoyiog amd Toug HadnTéc Katd tnv
EUTAOKN TOUG GE€ OLOOIKOGIEC OLEPEVLVNONG TMOV OOTNTOV KOl TNG KOTOGKEVNG YPOUUAT®V

wote 10 Péyeddg Tovg vor LeTaPAAAETAL AVOAOYIKA. XVYKEKPIUEVO onueia eoTioonG:

1 GVoYETION UEYEODV Y10 TN OLAKPIOT) TOV OVAAOYIKMV GYEGEMV OV OLEMOVV TNV KOTAGKELN

OQLEOUELOVUEVOV YEDOUETPIKMDY GYNUATOV

1 01EPELYN T TOL POLOL TOV UETAPANTAOV GTO TMOG ULETARAAAETOL £VOL YEMUETPIKO TYNUO OTOV

petaBdAlovtal To YEOUETPIKA oTotyEln TOL (TAELPES, YOVIES)

n Oepedvion Tov TOG 600 aAAnAeSoptdpeva PEYEDN UTOPOLV VO EKEPACTOOV HE Lo
petafint

N avayvopilon OTL 1) omapoitnTn GLVONKN Yo TV KOTAOKELT EVOC ALEOUEIOVUEVOL GYLLOTOG

elvat va vdpyel aAANAEEAPTNON OA®V TV UNK®V TOL pe Bdor v 1ot petapfint

N avayvopion 6TL 1 6x€om amd TV 0Toio TPOKVLITEL CLEOUEIDOT) EIVOL TOAAATANGIOGTIKY KOt

Oy TPooHETIKN
N TAPOUTHPNON OTL TAL KN TOV TAELP®V EVOC YPAULOTOG TTOV OVEOUEIDVETOL EIVOL AVAAOYOL

N OWKpon G OTNPNONG TNG GVAAOYIKNG oYéong o€ OAd To SLVOUIKG HOVTEAX TOV

OLEOUELOVLEVOL GYNILATOG

N «avaKGAvyn» 0Tt Ol YOVieg 6T0 GYNHo EVOS OLEOUEIOVUEVOL YPALLLOTOG GE SLOPOPETIKA

peyEn mopapévouy ioeg
N YEVIKELON TOV CLUTEPAGUATMV Y10 OACL TO, YPALULLOTO, KOL TO OO0, GYTLLOTOL.
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ATO 0 TV TOOAYWOYIKN TAELPE Ol TPOTEWOUEVEG OPUCTNPLOTNTEG £XOVV G CTOYO Vo

eUTAEEOVY TOVG PN TEG

oTN JlEPELYNON KOl TOV TEPOUATICHO HEGO amd TNV OVATTLEN KOl TOV EAEYYO EIKACLOV KOl
VIoBécemV YopPic Vo KATEXEL G OVTEG O OOACKOVTOG TNV KEVIPIKN ‘TNyn’ yvAong Onmg

ocuvvNB®Gg cupPaivel 6Ta LETOMIKE O1O0KTIKA LOVTEAQ

OTNV AVATTLEN GUVEPYUTIKAOV KOl ETKOIWVOVIOKOV OVAUESO Kot LETAED TV OUAd®mV

Avéaivon Tov cevapiov

Pon epapproync tov dpactnplotntmv

H epappoyn tov 6pactnplot)tov umopel va daywplotel 6€ TPEIS PACELS:
In ®don: Katackevn dvo ypopupdtov ond kédbe opdoa.

H npo pdon apopd:

OTNV  EVNUEPMOOT TV HOONTOV Yoo TIG YEVIKEG YPOUUES TOV  Oegvoplov Kot TOV

TPOPANUATIGHOD TOL TPOKELTOL VO, TOVG OTOLGYOATNOEL,
TNV KOTOGKELY] 000 YpaUUdTomV mov avéopueimvovtol amd kdbe opdda pe pio petafinty

2y Tpotn eaon ta 24 ypaupoto tov adeapntov potpdlovrol ové dvo otic opddes. Emedn
KOTOGKEVOOTIKA Elval SVGKOAGTEPT 1 GYESIOOT YPAUUATOV TOV TEPIAAUPAVOVV Kot KAUTOA
puépn mpoteivetal KOs opdada vo avardfel Eva ‘€bkolo’ kot £vo ‘dvokoAo’ ypduua (. T
kat P). And tTic opddeg nreltor vo  KOTOOKELACOLV  OVEOUEIOVUEVE  YPALLLOTOL
YPNOUYLOTOIDVTAG MG HOVOOIKY] UETAPANT TO VYOG TOVG. X& TMEPUITMOOELS YPNONG
TEPLOCOTEP®V UETAPANTAOV GE L0 KATAGKELT 0/1) EKTAOEVTIKOG TapepPfaivel TapoTpuVOVTag

TO, TOUOLQL VO TTEPAUATIOTOOV PE OGO TO dVVATOV AYOTEPES UETOPANTEG e GTOYXO TN YPNON
HLoG.

Tétoteg oyéoeig pmopohv va TpokHyovv PEGA Omd T CLGYETION NG HOVAOIKNG HETAPANTAG
pe to Adyo TV pUNKOV €vOog otabepol povtédov kdBe ypdupatog. e mepinTon ypNnong
TEPIOGOTEPMV TNG OGS HETAPANTOV TOo otafepd poviédo mov Oa avéopeiwbel pmopel va
emAeyel amd Tovg PaONTEG Yo CLYKEKPIEVES OoplOunTIKES TG TV petafAntov. o
nopddelyna, to otafepd HoviELO TOL YA mov gaiveton oto ynua 1 pmopel vo mpoéibet
am6 1o Cgvyn otabepdv unKov: Kotakopveo=90, opilovio=30 1N KotakOPLEo=60,
oplovto=20 xok. BéPara, oy tdEn dev divetan Kamola dradikosion £ETOUN 6TOLG HadNTEG

OAAG TOLG OLPTVOLLLE VO TPOGTOONGOVY VA TPOTEIVOLV 01 10101 O1UOTKAGIES Y10 TOL YPALLOTOL
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oL Ba avardfouv va koatackevdcovy. O d10dck®V HEGH amd KATAANAES TopEUPACELS Ko
oYETIKEG GVINTNOELG OTNV TAEN UE OVTIKEILEVO TIG WO1OTNTES TOV YPOUUATOV KOl TOV KOVOV®V
KOTOGKEVNG TOVS EMOLOKEL TNV EEOIKEVOT TOV TEPLOPIGUAOV OV SETOVV TG (NTOVUEVESG

KOTOGKEVEG,.
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Ewova 23 To I' wg dvvapkd povtédo pe Vo pHeTaPAntéc (aplotepd) kol g

avéopelovpevo povtého pe Adyo 3:1 (de&id)

H oAloxhpwon kdbe avopelovpevng KoTaokeL g eivatl avaykaio vo cuvooeDeTaL Ao TV
TomoBEétTnon TG YEAMVOS 010 KATm 0eg1d dkpo tov vontov opboywviov péoca 6to omoio
oxed1dleTor 1o Ypappa, MOTE va etval TOUN 1) KOTAGKELT TOV OUEVOL Ypaupatog (Eucova
21). HopdAindo, v TV Ypoen TOV oVEOUEIOVUEVOV YPAUUATOV otV 0o dladikacio
(oimha-dimAa) eivon oxomipo vo TpoPreeBel pa petald Tovg amdeTOoT TOL TPEMEL ETIONG VAL
elval petafantn. v €poapuoyn tov cevapiov omnv TN £xel OOKIHOOTEL LE emTLyia M

petafint andotacr HETaED TV Ypoupdtov va ival ion pe x/3 (Ewova 22).
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Ewodva 24: To avéopetodpevo po pe pio petafAnt.

‘Eva axépun {NTuo mov gUmePLEYETOL GTNV KOTOGKELY] YPOUUATOV GE QTN TN (AT apopd
TNV aVayvVOPLoT TG CUUUETPIOG KATOI®V YPAUUATOV KOl TOV POAOL YOVIMOV Kol UNK®OV 0T
oyxedl0oTIiKn emitevén Tovg. ol Tapdodetypa, oy katackev tov N, aAAd Kot tov Z, ot
yovieg ota onueion TouNg TAGyov Kot KaTokOpuewv pnkov givol ioec. To A umopei va
e0mbel and ta Todd G 1000KEAEG 1 160mAgVpo Tpiywvo. Emiong, n dwdkpion a&ovav
ovppeTpiog pmopel vo O1EVKOADVEL TNV KATOOKELT TOV TEPIGCOTEPMV YPUUUAT®OV OO TO
Toudld péca amd TV EMAVAANYT SOOIKAGIOV Kol GYEGEMY TOL £XOLV PPeL yuoo GAAL uépn
pog Kotookevns. H mapatnpnon aut KaAOTTEL TO HEYOAVTEPO HEPOG TMV YPUUUATOV KOONDS
elkool amd to €IKOOITEGCEPO YPAUUATO TOV OAPAPrTov €yovv TOLAAYIOTOV £vav AdEova

ovppetpiog. [To cvykexpuévar:

Ipapparta pe évav aova ovppetpiog: A, B, A, E, KA M ILE T, Y, W, Q.
Ipapparta pe dvo aEoveg ovppetpiog: H, 0, E, O, X.

I'pappata pe mepiocdtepovg amd dvo aEoveg cvpupetpiog: O.

I'pappata pe kavévay dEova cvppetpioc: I, Z, N, P.

21 ©don: Kataokevn tov d00 Ypoppdtov kabe opdadag otny idta dtadikacio.

1t devtepn @diomn ot pabntéc Ba kKAnBovV va ypdyouv og pia dtadtkacio —to éva dimAa 61O
GAAO- T YPOAUUOTO TTOV KOTOOKEVAGAV GTNV TPAOTN Odomn. H dpactnpiotnta avt otoyevel

OTO VO EUTAAKOVV 01 LoONTEC GE dlad1Kasieg
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OLOYETIONG OAWV TOV UETAPOAAOUEVOV UNKOV KoL TOV dV0 YPOUUATOV Kol EKQOPOUONG UE TNV

010 petafAnm

AOPOHOONG TOV APYIKOV KATOCKEVDV TOVG GE TEPITTWCT OV £YOVV EMALEEL e SLOPOPETIKO
TPOTO TN Hovadkn petafAnt) pe Paorn v omoia yiveton m avéopeimon o€ SPOPETIKY
Ypaupato

3n ®don: Avtailoyn YPOUUATOV HETOED TV OUAdMV.

2V tpitn @Aaon yiveton avtoAloyn TOV YPOUUATOV TOV NON KOTOCKELACTNKAY HETOED TOV
onadwv. Kabe opdda daveiletar 600 ypappoto amd o GAAN Kot SomeTOVEL e OOKIUES
APYIKA 0V 01 KOOTKES OOVAEDOVV CMOGTA KOl GTN] GLUVEYELD OV UTOPEL VoL ToL ‘KOAANoEL dimha
oTa 01Kd NG Yia T Ypoer AéEewv. ['a va yivel kdtt tétoto Bo mpémet va £xel ypnoipomomn el
1N 010 peTaPANTA Y10l TO VYOG TOV YPOUUATOV. L€ TEPIMTOOT TOL AVTO deV GuUPaiverl 1 KGO
OAdO KAVEL TIG OVTIOTOLYES O1OPOMOELS. Xe avTO TO 6TAS10 diveTar 1 SuVATOTNTO 6T TOLOL
Vo GUYKPIVOLV TIG €PYAGIEC TOVG KOl TOLG VO SOaYTOVV A TIC SOVAEES TV GAA®V 1 Vi

npoteivouy exeiva GYETIKES O10pODGELC.

Ta gpyoieio mov 0o ypnorpomon0ovv

To mpotevdpevo cevaplo sivor oxedlacuévo pe TETO0 TPOTO, OGTE 1) VAOTOINGN TOL Vo
oyetileton 1660 pE TN ¥PNON TOV TPOSPEPOUEVOV VTOAOYIGTIKOV EPYOAEIMV OGO KOl UE TIG
eUmAEKOUEVEG poOnuaTIKEG Evvoles. Ta TV OAOKANP®OT TOV KATUGKELOV EIVOL aTopaiTnT
N xpnon uetafAnTdv yio 10 cvpPoAicpd TV peTafoAlopeveov peyebdv 06O Kol TOL
petafoléa yio To SQUVOUIKO YEPIGUO TOVC.

Avapopikd pe tn xpnon HETPANTOV 0 XEAMVOKOGUOS O1VEL T dLVATOTNTA GTOVG LOONTEG:
No Jdiepguviicovv 70 pOAO TOV OlOCTAGEMY OlPOpmV HeYeBDYV Tov TepikAeiel po
YEOUETPIKN KATAGKELY] Kol Umopet vor eivar avopotoyevn (T.y. Pna yeAmvag, UK, GTPOQES).
Noa ekppdcovv v 166TtNTa dV0 PEYEDDV e ypron TG 1010 petafintng

Noa 01epguviIoovy TO TTMOG N XPNON UHETAPANTOV € CLUVAPTNOIOKES OYECELS emMpedlel TV
EUOAVION TOV aVTIGTOY WOV HeEYEODV aALE Kol GUVOMKE KOl TO YEMUETPIKO GYNLLO GTO OO0
avikovv. ILy. 0 TOAATAAGIOGHOS (oG HeTaBANTAG He €vov @UoIKO aplBud odnyel otnv

avEnomn tov peyébovg mov ekEPAlel, VD 0 TOAAATANGIOGUOG e Evav dekadtkd peTa&y Tov 0

ka1 Tov 1 oV eAdTTOOTN TOL.
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210 TAOUG10 aVTO M YPNOT TOV HETAPOAEN UTOPEL VO GUVEIGPEPEL GTOV TTELPOLOTICUO
TOV podnTov o pa oelpd omd NTMHOTO ToV TEPIKAEIOVTOL GE U0 YEOUETPIKT KOTOOKELT

OTMG TO TOPAKATO:

2voyénion tyov-uetafintov. H ypiion tov petaforéa pmopetl va mpoc@épel m Pdaon tov
TEPOLATICHOD YLl TNV EVPECT KATAAANA®V aplOuNTIKOV TILOV S0@Op®Y YOVIOV, UINKOV 1
aplOuNTIKOV Topaydvtov Yy TIG omoieg oyedldletal €va poviého Ttov ypaupotos. o
TOPASELY LD, GTNV TEPITTMOT TOV PO UTOPEL 01 LOONTEG VAL XPTOLUOTOMGOLY KATOPYAS 00O
HETAPANTEG V1o TO KOTOKOPLPO HNAKOG KOl TO PrHa TG YEADVOS Kol, UETOKIVOVTOG KAOE
petaforéa xwplotd, va emAEEOVY KOTOTY OOKIU®V TIG TIHES Y10 TIG OTOIEC PTIAYVETOL £Vl
HOVTELO TOV PO TTOL GTN GLVEXELN B Tpoomadcovy va avéoueidoovy. [pénel va onueiwOel
O0TL Tét010V TOMOV TPOCEYYIOTIKES dladikacieg OlevkoAvvovtal omd To YyeEYovog OTL O
petaforéag moapéyet mpOSPocn oe  OeKUOKEG TIUEC OA®V TV  YPNCLOTOLOVUEVOV
HETOPANTOV 0ALA Kol TOV BUATOG TG LETABOANG TOVG. Xe AALEC TEPIMTMOELS Ol KATOOKEVEG
YPOUUdTOV pe yovieg Stapopetikés and tig 90° mephapPdvovy diepedvion yia v gbpeon
TOV AYyVOOTOV YOVIOV, OV OEVKOAVVETAL PE TN XPNoN HETAPANTAG Yy TV avtioToyn
YoOVio KOl TOV TEWPAUOTIGUO e TN petakivinon Tov petaforéa (Omwg m.y. OTNV KOTAGKELN

tov ypapudtov A, K, A, M, N, 2, Y, X).

Evtomiouos Aabwv otig ovuotoyyicels uetofintov-ueyefov. Av yuoo mopdoetypo Kamolog
pofntig ypnowwonomoetr v 0w petafAnt| vy vo ovuPoiicel To TAGY0 KOl TO
KOTOKOPLOO UNKT) TOL VI 1| HETOKIvoN Tov peTafoAén o€ dtapopeg TIHES Bo cuvodevTel amd
mv eewovion G un opBotnTag TG KOTOOKELNG Yoo OAEC TIS TIMEG TNG MOVAOIKNG

petaANTAS.
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Ewova 25: To ydAacpo tov vi.

Evromiouos Aobaov oe oyéoels. Xe MEPMTMOCEIS YPNONG TPOCHETIKOV OYEGEMV Yoo TNV
avéopeimon  evog YPAUUOTOg te pio HETaPBANTA TO oYNUO YOALEL Y10, KATOLES aplOUNTIKES
TIHEG 0TO peTofoAéa. AV GE Lol KOTAGKEDT] TOV VI Y10l TOPASELYHO, 1| TPOCHETIKY] CLOYETION
KOTAKOPLO®V Kol TAGYIov Tunpatog eivor mpooBetikn (y ko yx+30 avtiotorya), 101 1M
petaxivinon Tov Hovadlkoy HeTofoAfén odnyel 6TO0 OTAOKO YOAOGHO TNG HOPENG TOV

ypappotog (Ewova 23).

Enéxtaon

Mo evoloQEPOVCO ETEKTOCT TOV GEVOPION OVOPOPIKA HE TNV 1010 YVOOTIKY TEPLOYN TOV
LoONUOTIKOV amoTelel N LEAETN TNG CLUUETAPOANG dVO UNKOV GE GUYKEKPIUEVA YPELLLOTOL
pe ™ ypnomn tov dedtdotatov petafoiéa. H dpactmpiomta avt) umopel vo emikevtpmbet
OTNV AVAKAALYT] TOL €100VG TNG YPUPIKNG TOPACTAONG TOV TPOKLITEL KOTA TI] CUUUETOPOAN

Vo avtictoywv peyebdv pe otdyo ™ peyébuvon-cuikpuvon evog oyxfuatog (evbeia).

A&roroynon petd v epappoyn

Q¢ mpog T1g EMOMEELG TOL GEVAPion

Metd v vAomoinon Tov cevapiov 0 JOACKWV EAEYYEL KOTA OGO €METEVYONGOV Ol GTOYOL
Tov cevapiov. 'Evag tpomog elval Kot 1 KATAOKELY] KOUTAAANA®Y EPOTNCE®V TIG OTOIEC GTO

1éhoc Ba amevBivel TPog Tovg pabnTég Yo va edéyéel Tov Pabpd KaTovonong TV EVVoldV

Tov giyav epmloket.
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Q¢ mpog ta epyareio

H epopuoyq péoo oe mpoaypotikés ovvOnkes pog Opaoctnpldttog mopovotdlel un
OVOUEVOUEVEC OVOKOAIEG Ol omoieg pmopel vo ogeilovior 610 Yneuokd epyoAeio mov
ypnoLonoteital. Xto XeAwvoKoouo evvogital o cuUPoMoHOg pHeTafarlopevov peyeddv kot
0 XEPIOUOC TOVG HE TO ‘GVPOIUO’ oG aplOHOYPAUUNG, TTOVL £ival KOVOOPIES OVOTAPACTACELS
v Tovg podntéc. o mopdoetypa, ot dtacvvoéoelg pog PeTapfAntig pe 1o péyebog mov
AVOTOPLOTE KoL TNV OLVOULKT 0AAOYT TOV TILAOV TG GTOV avtioTotyo petafoién sivol mpog
depevvnon. Kdbe owdokov ogeidet va AdPer vmoyn TG Omoleg OSVOKOAES Kol va
EMOVOOYEOIAGEL TNV EQPAPLOYN €K VEOU (EMAEYOVTOG T.). KATAAANAES OPACTNPIOTNTES Y10 TNV

EI0AYOYN TOV LaBNTOV 6T XPNoN TOV EPYOAEiDV).
Q¢ mpog Vv d1ad1Kasior VAOTOINGNG

H gpappoyq tov dpactnplot|twv, 1 TPOTEWOUEVT] oAAnlovyio. Kol TO EPMTALATO TOV
TiBevtanl otovg padNTéG amoteAovv avtikeipevo agloAdynong amd tov 1010 Tov 0100cKOoVTO.
[Ma Vv amotelespatiKy] VAOTOINGT TOL GEVOPIOV EYEL LEYAAT ONUOGIO O GLVTOVIGHOG OANG
™G TaENG Katd TN pon €QUPUOYNS amd o @dorn oty emdpev. O d1ddoKmv €xel vBHVN va
KOTAYPAYEL TIG SVOKOMESG VAOTOINONG GVYKEKPEVAOV dPACTNPLOTHTOV OO HoBNTEG 1 TOVG
TEPLOPIOUOVS TOL YPOVOL TTOV AToTHONKE. XNV GLVEYELN, UTOPEL VO TPOTOTOMGEL TOGO TO
av 0o oAokANpmoEL OAEC TIG PAoelg 0G0 Kol To Xpdvo mov Ba aplepmdoet Yo Kabepd. o
TOPASELYLLO, OV 1 KOTOOKELT dV0 YPOUUATOV OTOITHCEL TOPATAVE® Ad TOV TPOPAETOUEVO
YpOVO o€ TOAAEG opddeg umopel vo amo@acicel 0Tt dev TPOYMPAEL GTNV OladIKaGio
avtoAlayng (3n ®@domn) kot eoTAleTON GTNV KOTACKELT 0VO OLEOUEIOVUEV®Y KOATACKEVDV
and kdBe opddo. Mrmopel eniong va mpoteivel /o 10106/ TNV KATOGKELN VE®V YPOUUATOV GE

OLLAOES TOV OAOKAN POV TNV £PYOGIN TOVG.
)G TPOG TNV TPOGAPLOYT KOl EXEKTAGIUOTNTA

To oevdplo elvar oxedl0oUEVO £TGL MOTE 1) LAOTOINGT TOV va. oyeTileTon TOGO LE TN ¥pnon
TOVL VTOAOYLOTIKOV TTEPIPAAAOVTOG OGO KOl UE TIG EUTAEKOUEVEG LOOMNUATIKEG EVvoleg AOYOL
Kol ovoAoyiog oto YEOUETPIKA oynuata. O eKmodevTikog petd amd Kabe epappoynq tov
oevaplov ETAVEKTILE TNV SoUN TOV GeVAPiov Kal oxed1dlel véeg dSuVATOTNTES KOl ETEKTACELS.
To ovykekpyévo oevlplo &eivar  oxedlOUEVO  OCGTE VO TPOSPEPEL  TepOdplaL
SLLPOPOTOMNUEVIG  OWOOKTIKNAG OaVEAMENG Kol €mAOYNG onpelov eotioong, kabmg To
poOnpatikd pépog mov KoaAVTTEL gival evpl Kot mephapPdvet T peAétn Adyov, avaAoyldv,

CLVOPTNOLOK®V GYECEDV KOt YPNoNG LETAPANTOV.
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9.2 Avvo KOG (EPIGROG YEMUETPIKAV UVTIKELUEVOV.

9.2.1 Xevapro 3. Ta péco TV TAEVPAOV TPLYOVOL
I'vootikn meproyn:

l'eopetpio I Tvpvaciov:

[Mopoaiiniio TAELPOV,

avOAOYIEG YEOUETPIKMOV HEYEDDV,

OLOLOTNTO TPIYDVOYV,

TpryovoueTpikol apdpol

nepineTpog Ko epPaddv.

Ofua:

To mpotewvopevo Bpa apopd v HEAETN TOV O10THTOV TOV TPLYMVOL TOL TPOKLITEL OTAV
EVAOCOVE T LEGO, TOV TAELPOV TOV APYLKOD TPLYDVOU.
Teyvoloyucd epyadeios:

To oevdpro mpoteivetar va deEoyOei pe tn ypnon tov Cabri Geometry II 11 Tov Geometers

Sketchpad.

YKEMTIKO:
Boown wéa:

Ot pobntég pe ) Pondeta g ymoelakng texvoroyiog Ba diepevvicovy kat Bo avakaAvyouv
TIC 1O10TNTEG TOV £YOLV TO GTOLKEID TOV TPIYDVOL oL Ba dnpovpyNBel av evidsovy ta péca

TOV TAEVPAOV EVOG APYIKOD TPLYDVOD.
[TpootiBépevn atia.

To mpotevdpevo ekTodeVTIKO GEVAPLO eV OMOTEAEL LOVO L0l KOVOTOWIO GTO TOPUOOGIOKO
TAOUG10 NG O10ACKAAING TNG CLYKEKPIUEVNC evOTNTOG TV Mabnuotik®v aAld @rAodolel va

EXEL Kol EVPVTEPES EMPPOEG. ZVYKEKPLUEVL:

Dd1rod0Eel va cupPdaier oty oddayr - PBeAtioon tng oTAONS TOV HOONTOV OTEVOVTL OTA

MoOnpatikd kot ot d1001Kacio TpoGEYYIoNG TOVG,.
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Ot pontéc avapévetol va GuveldNToTocovy 0Tt To. Mabnuoatikd umopodv va amoteAEGoVV
OVTIKEIPEVO O1EPELYONG Kol LdAoTa KAOE pobneg pumopetl va SOKIUACEL 6TO TAOIGLO aVTO
T1G OKEC TOV 10€€C Kot Vo KOTAANEEL GTOL O1KA TOV GUUTEPAGLLOTO TOL OO0 TPEMEL VAL £YOVV
TNV OVAAOYT KOW®VIKY 0modoyT] (6To TANIG10 TG TAENG) KOl TNV EMGTNUOVIKY TEKUNPI®ON.
H ypnon tov 1eyvoroyikdv epyalei®mv avopEVETAL VO SIEVKOADVEL CIUAVTIKA TPOG 0T TN

katevbuvon.

H epyocio tov pobntdv oe opddeg Kot 11 OTEVY, GLVEXNG KOl GLYKPOTNUEVY] GLVEPYOGiO
petald tov podntdv g Kabe opddag Tpopavmg Ba cupufdiel otnv aAloyn TG 0TAGNS TOVG

AmEVOVTL 6T pLabnon.

O exmodevTikdg mov Ba evia&el oty d100cKAAI0 TOV TO TPOTEWVOUEVO GeEVAPLO Ba Exel TV
evkapio. vo. dokiudoel cOyypoves OWOKTIKEG Kot Toudaymywkés pebddovg or omoieg Ba

oupupdrovv oty Pedtimon TG 6TAOTG TOL ATEVOVTL GTY KAONUEPIVE] GYOAKT dladIKOGTaL.

Oo dWdaEel onuavtikéc évvoleg T@v Mabnuotikov 6to mAaiclo Tov cevapiov 1o omoio

TPOPAETEL ATULOCPOLPOL EPEVVITIKOD EPYOAGTNPIOV.

H ocvpPoir tov ¢' avtd amoartel adloyn tov poAoV TOov Kol 0md TOPAd0GLoKOS KaOyNTIg
LETOTIK®OV O1000KOMOV Kot avbevticn g yvdons, koAeitor vo yivel cuvepydtng tomv
nafnTdV ToV, oNUEio AVUPOPAS TN TAENG TOV MG TPOG TNV KABOdYNOoN TNG £PELVAG KL TNV

EMIGTNUOVIKT EYKLPOTNTA TOV GUUTEPUACUATOV TOV LOONTOV 0AAL Kol EPELVNTNG O 1d10C.

Y éva oyoleio o610 omoio ePaPUOLOVIOL EKTTAOELTIKO GEVAPLO OTMG TO TPOTEWVOUEVO
aoTEITOL O’ OAN TN GYOAIKT KOWVOTNTO [0l EDPVTEPT ATOJOYY| TNG AAAAYNG TOV POAMDY TOV

LaONTOV Kol TOV EKTOOEVTIKAOV.

H dwevbuvon tov oyoleiov Ba mpémer va yvopilel 0TL 1 €pappoyn cvyypovev Hebddmv
dwaockaAiag pe v Ponbewo g Yneaxng Teyvoloyiag amattel pio GAAN oTdon OmEVOVTL
o Aettovpyia Tov oyoieiov. o mapddetypo iowg ypelootel pHepkés OpAdEG LabnT®dV va
ouvavInBovv Kot va EpYacToVV 6TO GYOAEL0 TEPAV TOV KAOGIKOD mpapiov. AVTO TpEmel KoTd
Kamolo Tpomo va dtucPaitotel kot ot podntég va evBappuvlovv oe kdbe mpoomadeia ypnong
TOV TEYVOLOYIK®OV UEGHOV TPOG TNV KatehOBvvon tng pabnong kot tng owackoiios. ‘Etot
BeAtidvetor 1 oyolkr| {on Kot T0 6YOAEI0 OMOKTA £Va MO CLYKEKPIUEVO POAO GTO TAAIGLO
™m¢ xowvwviag. H epappoyn tov mpotetvOpevoy ekmodevuTikod Gevapiov avopévetal vao

ovpuPdret mpog vt ™ Katevhuvon.
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IMlaicro epappoync:

Y& molovg amevBvvetat:

To ocevdpro angvBiverarl otovg pabntég g I Ivuvaciov.
Xpbvog viomoinong:

[Ma v epappoyr| tov cevapiov extipdTon 0Tt amartovvion 4-6 d1daKTIKEG Mpec. Evalloktikd
umopetl va dtatedel 1 — 2 S100KTIKEG DPES Yo, TNV LAOTOINGT UEPOVE TOV GEVOPIOL Kot Ot
vOAOITES OpacTNPLOTNTEG Vo 00000V ¢ epyacio aTov eAevBepo xpOVO TV HabNTOV.

Xmpog viomoinong:

To oevapro mpoteivetan va oelaybel €&’ oAokApov GTO EPYNCTNPIO VITOAOYIGT®V. QQ0TOGO
oV 0 EKTOOEVTIKOG OMOPUCIGEL VO 10AEEL £VOL LEPOG TOV GTO EPYACTIPLO Kol TO VITOAOUTO
oV oYoAIKN aifovoa pe T xpNon £vOg LITOAOYLOTY Kat BivteompofoAréa 1| TO VITOAOITO Vo
d00el vtd ™ popoen epyaciag otov ehevbepo ypovo Ba TPEMEL Vo TPOGAPUOGEL AVAAOYQ TIG

OPACTNPLOTNTESG KO VO EKTTOVICEL TOL KATAAAN A QUALD EPYOCIAC.
[IpoamattoOpeveg YvOOELG:
Ot pabntég mpémetl va yvopilovv:

Ta mepl tov yovidv dvo mopariniov gubeidv mov téuvovtal and Tpitn ( eviOg eVOALAE,

EVTOC EKTOC KOl ETTL TAL VTA KTA).

Tnv évvola tov Adyov €v. TuNUATOV.

Yroyeumon yepopnd tov mpoypappatog Cabri Geometry 111 The Geometer’s Sketchpad.
Amaitodpeva fondntikd vAkd kot epyaieios:

Ytoug padntég Ba doBovv KaTdAANAL PUAAL epyaciog mTov Bo EKTOVINGEL O O100CK®V Kol

AVOAVTIKES 00N YieC (TPOPOPIKE 1 YPATTA) Y1 TNV LAOTOINGCT TOL GEVaPiov.
Kowovikn evopynotpwon g tdéng

Ot podntég epyalodpevol oe opades Kot KaBodnyoHevol omd UALO £pYOCiag, KOAOVVTOL VO
KOTOOKELAGOVY KOl VO EEEPEVVIIOOVV GLYKEKPIUEVO CYNUOTO KOl VO OTOVTHOOLV OE
ovykekpléveg epotoels. Emopévmg mn diepedvnon avt Ba yiver ocvvepyotikd. o va
VILAPYEL KOOGS OTOYOG Kol KOA cuvePYasion ol HaBNTEC KOAOVUVTOL VO GUUTANPOGOLY EVal

KOWO QUALO gpyaciag TOv TEPLEYEL EPOTNOEIS OYETIKEG pe To Bépa. Duowd 10 EVUALO
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gpyaciog owtd Bo Tpémer va, aprveL pio opKeTd PeYdAn ehevbepion otovg pobntég MdoTE Vo

B£ToVV T O1KA TOVG EPMOTILLOTO, KO VO OTAVTOVUV G OUTAL.

¥t dudpkel TG vAomoinong Tov ceVAPiovL O KTUOELTIKOC Bo mpémer va eAEyyel Ta
CLUTEPACUATO TOV HaONTOV, Vo cvvepyaletor palli tovg, va tovg kabodnysl dote va
avTIAopBavovtol KaADTEPO TO OTOTEAEGLOTE TOVG Kol Vo TOLG EVBOPPOVEL VoL GUVEXIGOVY TNV

depedvnon.
XtoyotL:

Ao ™V €QUPIOYN TOV GLYKEKPLUEVOL cevapiov ot padntéc Ba pdbovv va avakaAdTtovy ™

YVOOT GUVEPYOTIKA.

Emiong pe m Ponfeta towv mpotevopevov epyareiov Ba udbovv va diepeuvodv e SLVOLLKO
TPOTO TO, YEMUETPIKA GYNUOTO TTOV O 19101 KaTaoKeVALovy Kot Ba pmopohv €161 va Kdvovv

SAPOPES EIKOGTES Kol VTTOBECELG OYETIKES e TOL VIO dtepevvnon BEpaTa.
[Two cvykekpéva ot pabnTég Hetd TV OAOKAN PG VTG TNG SOACKOALNG:

Ba £xoVV O1EPEVVICEL TIG 1O1OTNTEG TOV £YEL TO €VO. TUNLO TOL EVAOVEL TAL LECH dVO TAELPDOV

TPLYOVOV.

Ba &ovv efetdoel TN OXEON TOV YOVIOV, TOV TEPIUETPOV Kol TOV EUPAdOV TV OVO

TPLYDOV®V, TOL OPYLKOV KOl 0LTOD TOL ONUOVPYEITOL OO TO. LECH TV TAELPOV TOV.

Oa &yovv e€eTdoel TN oYéomn HETAED TV HEYEBDV TV dVO TPIYOVOV, EVOG OPYIKOD KOl QVTOV

nov opifovtot amd onpueio oTic TAELPEG TOL OV OPilovY AVAAOYA TUNLLOTAL.

Oa £yovv gUmAOKEL PE TNV £VVOLA KOL TO YOPOKTNPIOTIKA TNG OHOOTNTOG dVO TPIYDOV®V Kot

Ba TNV £(0VV GLVOEGEL LE TIG TTPOTYOVUEVES OLEPEVVICELG.

Oa  £rovv €QUPUOCEL TO CUUTEPACUOTO OO TNV TPONYOVUEVT] OlEPELVNOT G€ 0pBoydVIo
Tpiy®vo Yo vo, 0dnyndovv 6Ty KaTovOnoN TOV TPLYOVOUETPIKAOV APlOUOV.

Av@diven tov cevapiov:

Pon epappoyng tmv dpactnplotntev

Ot pobntég katd Vv eKTéAeon oVTOL TOL oevapiov Bo eUTAAKOVV OTIG TOPOKAT®
dpPaCTNPLOTNTES:
Apaotypiotyro. 1: Oo SmPAyUATELTOVY TNV €vvola TNG TOPOUAANAing Kot Tov Adyov Ovo

YEOUETPIKMOV PEYEDDV.
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21000G¢ NG OpaotnpuotTTog €lvor ot padntég vo emavoAdfovv TiG Ovo €vvoleg NG
mopoAnAiog Kol Tov Adyov kot va Tig emekteivovv. Ot pabntég o emavardfovv dca Exovv
nabel oTic TponyovUEVEG TAEEIS GYETIKA TV évvola TNG Tapaiiniiag dvo gvBeidv kabmg Kot
TG W10TTEG OV £YoVV OvO TOaPdAANAeg evbeiec Otav Téuvovtor omd Tpitn péoa amd
ovykekppéva tpofaquata. Tétoln TpofAnquata eitvon ta €ng:

Xapd&te dvo gvbeieg kabeteg oe pa Tpitn o Tvyaio onueio. Mmopeite va amavinoete av
avTég etvor TapdAnAe;

Me 1t BonBeia tov The Geometer's Sketchpad katockevdote o gvbeia (0) Kot dvo onueia
OLTNG. TN GLVEYXELN KATOOKELAGTE OVO gvBeieg KAOeTeC oTN (0) Ko e&etdote av aVTEG elval

TOPAAANAES.

O exmadeVTIKOG UTOPEL VO KATAOKEVAGEL 0 TPV TaL apyeio Aoyiopkoy kot va {NTnoet amod

ToVG padnTég va ta ypnopomomcovy. ILy. 1o apyeio «Méca_1.gsp».

Apaotnpiotnto. 2: Oa. SampayuatenTovy T oxéon: «To gvh. Tunua mTov evavel o péca dvo

TAEVPAOV TPLY®VOV lval TOPAAANAO KOt 1IGOVTOL LE TO UICO TNG TPITNG TAEVPAC».

Ewova 26

O exmadevTIKOG UTOPEL VO KATAOKEVAGEL 0 TPV Ta apyeio Aoyiopkoy kot va {NTnoet amod

T0VG panTég va ta ypnopomomcovy. ILy. 1o apyeio «Méca_2.gsp».

Apaatnpiotnro. 3: Oo SIOTPOYUOTEVTOVV TNV TOPUAANAIL TOV TAELPOV TOV OLO TPLYDOVEOV,
TOL OPYIKOV Kol QLTOD OV TPOKVTTEL OTAV GLVOEDOVV KoL T TPl HEGO TV TAELPADOV TOL
apyLUov.
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Ewova 27

O eKTOOEVTIKOG UTOPEL VO KATAOKEVACEL Al TPV T apyeia AoyiopkoD kot vo (nToet amod

TOoLG HaNTéG va ta ypnoonomcovy. ILy. to apyeio «Méca_3.gsp».

Apaotypiotyto 4: O SNAmPoyHOTEVLTOVV TV ENEKTACT] TOV GUUTEPACUATOV GTO TPIY®OVO TOV
dNpovpyovVTaL OTOV Ol TOPAAANAES TTPOG TIG TAEVPES TPLYMVOL d1épyovTal amd onueio Tov

dtpoHv TIg TAEVPEC TOL G€ 150V AOYOVC.

A

AO = 3,28 &K.
Al = 6,04 eK.
AH = 3,64 K.
AO©
AB = 6,71 &. o - 004
AH
— =0,54
AB
B
HO = 3,85 &x.
Bl =7,09 ek.
HO
— =0,54
Bl
Ewova 28

O exmadevTIKOg UTOPEL VO KATAOKEVAGEL 0 TPV Ta apyeio Aoyiopkoy kot va {NTnoetl amod

TOoLG panTég va ta ypnoonomcovy. ILy. to apyeio «Méca_4.gsp».
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Apaotnpiotnto. 5: Qo SOTPAYUOTEVTOVV T1 GYECT TOL £XOVV Ol TEPIUETPOL Kot T EUPadOE

TV 000 TPIYOVOV TOV TPONYOVUEVDV dpactnplottov 1, 2 kot 3.

(NepipeTpog AAHO) (Eupadov AAHG)
— =054 e
(MepipeTpog AABI) (EpBadov AABI)

AG = 3,28 &x.
AH = 3,64 ¢x. Al =6,04 eK.
_ A®
AB =6,71 ek. E —054
AH
— =054
AB
B,
HO = 3,85 &x.
Bl = 7,09 &x.
HO
— =054
B
Ewova 29

O ekmadevTIKOG UTOPEL VO KATAOKEVAGEL 0 TPV TaL apyeio Aoyiopkoy kot va {NTnoet amod

ToVG panTég va ta ypnopomomcovy. ILy. 1o apyeio «Méco_4.gsp».

Apaotnpiotnro, 6: G0 SOTPOYUOTEVTOVV TNV KATOOKELT] VO OUOIOV TPIYOVOV Kol TN
dlmioTmon 0Tt OAEG 01 WO10TNTEC TOV JMICTOONKAY GTO TPOTYOVUEVO 1GYXDOVY GTO OOl

Tpiyova.

Ewova 30

O exmadevTIKOG PUTTOPEL VO KATAOKEVAGEL 0 TPV TaL apyeio Aoyiopikoy Kot va {NTnoet amod

TOoLG panTég va ta ypnoonmomcovy. ILy. to apyeio «Méca_5.gsp».
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Ot eikaoieg mov Ba kbvovv ota Tapomdve BEpata Bo SDOGOVY TNV APOPUT VO TAPOLSIUGTOVY
O1e€0d1Kd 01 amOdEIEEIS TOV OYETIKOV TTPOTAGEMV PEGH OTN TAEN Kol LGIKA 0 POAOG TNG

amodeltng ota Mabnpotikd.

Ta gpyoaieia mov 0o ypnorpomon0ovv

To oevdpro mpoteivetar va deEoyBei pe 1 ypnon tov Cabri Geometry II 11 Tov Geometers
Sketchpad. Méow TV empépovg epyoreimv KOTAOKEVNG TAPUAAA®Y EVOEIDV, KATOCKELNG
TOV HEGOL TOV TAEVPAOV TOV TPLYOVOV, TOV EPYOAEI®V HETPNONG OMOGTAGE®V, YOVIDV
eUPad®V Kot Tov gpyoreiov VTOAOYIGHOD TOV AOYOV OLTOV Ol pobNTég Ba Kévouv Telpdpota

Kot 0o S1TLTOGOVY EIKOGTEG Kot VTOBETELS.

Enéxtaon:

Q¢ mPOg TNV EMEKTACT TOV TOPATAVED GTO TETPATAELPA Ol LoONTEG ol SLOMGTOGOVY OTL OTOV
oLvdeBOVV T HEGO TOV TAELPAOV TETPUTAEHPOV dEV 1oYVEL aKPPDOSG KATL avAAOYO LE VT
mov Ba dametdoovy oto Tpiywva. 26TOC0 1 opoldTNTa, Ot oTafepoi AOYol Kol ot GAAEG
dwmiotooels e&axolovfodv va 1oybovy. DVoIKE PUTOpPOVV Vo OEPELVIICOVY AV 1GYHOLY

avAAOYO GUUTEPAGLATO GTO TTEVIAYMVO, GTO £EAYOVO KTA.

A&woroynon petd v epappoyn:
Q¢ TPpog TIG EMOMEELS TOL GEVAPIOL:

O eKmTodEVTIKOG EAEYYEL KOTA OGO emtedyOnKav Ot 6TOYOL TOL GeEvapiov Kot EEETALEL TOV

AOYOVG Y100 TOLG OTOTOVG KATTO101 dEV EMTEVYONKAV MOTE VO TAPEUPEL AVALOYO GTO GEVAPLO.
Q¢ mpog ta epyarei

O exmadevTikdg eAEYYEL TNV €VKOAMA pe TNV omoia o1 pantéc a&lomoinoav T epyoieio TOV
TPOTEWVOLEVOD AOYIGHIKOV GE CLVOLOGUO UE TNV GOPNVELDL TOV OdNYUOV TOV KOl TMOV
TEPLYPUPDV TOV PUAL®V epyacioc. Aoy alloloynoetl ta dedopéva tov emepfaivel avaroyo

GTO GEVAPLO YO TNV EXOUEVT] EQOAPLLOVT.
Q¢ mpog v dadikacio vAoToinong

O exmadevtikdg aflohoyel v ddKacsio vVAOTOINoNG Tov Gevapiov OEOAOYDOVTOS TO

ototyela Tov dev dovAEYaV KaAd Kot Tpocaprdlel To GeEVEpLO.

)G TPOG TNV TPOGOAPLOYN KO EXEKTAGIUOTNTA
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H dvvatémto eméktaong tov oevopiov Kol 1 EVKOAIN TPOCHPUOYNG O VO GYOMKO
mePPAALOV 1 TNV SWOKTIKN oTlEVTA EVOC EKTOOEVTIKOV 1] GTNV KOVATOVPO OGS GYOAIKNG
TaENg etvan éva amd Ta ototyeion mov o KaBleToHV onuovTikd. O EKTOOEVTIKOS TTPETEL VaL
AaPel coPapd vTOYN TOV AVTEG TIC TAPAUETPOVS KOL VO TPOCAUPHOCEL TO GEVAPLO aVAAOYA.
[dwaitepa OTOV EPAPUOGEL TO GEVAPLO TOAAEG POPEC KO OE SLOPOPETIKEG TAEELS 1 AVTOAAAEEL
10€ec e GAAOVG oLVOOEAPOLG TOL Ba €xel dedopéva pe to omoion Bor pmopel va KAvel

OVGLOOTIKEG TPOCAPLUOYEC.

9.2.2 Xevapro 4. H pétpnon tov gpfadov £voc mapaforikov 01korédov
I'vootikn meproyn:

Mobnuatikd I Avkeiov.

[Toapaforn.

Tetpaywvikn cuvéptnon.

Eppadov.

Opiopévo ohoKANpOLQ

B¢

O 1éo0epig mAevpég evog owkomédov mpoodopilovtar amd v guBOypapun koitn evodg
TOTOUOV, TIC KAOETEC oTNV KOITN O€ amOoTAoT 5 HETPOV KADETEG GE QTN KO TNV TETOPTN
TAEVPA TOv givor TUNUO NG TOPAPOANG Y=Ky2+U, OM®G Oelyvel TO TOPOUKAT® GYNLOL.
Mmnopeite va Bpeite o pébodo pétpnong tov eufadod Tov Yo TG SAPOPES TIUEG TV

TOPOUETPOV K KOt [L Kot Y1 TS Otdpopeg Béoeig twv I kot A otnv kopmoin;

Ewova 31
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Texvoloywka epyareio:

To cevapro mpoteiveton va de&aybel pe ) ypnon tov Aoyiouikov Geogebra.

YKEMTIKO:
Boown wéa:

H évvola tov oloxAnpoupatoc, 0mmg dwdoketal onfuepa 6to AvVKe0, £xel OLVO TAEVLPEC.
Apevig eppaviletal oG por cuvapTNoN apyIkn Hag doBeicoc Kot apetépov g eUPaddv Tov
yopiov mov opiletar and dobeica cuvaptnomn, tov d&ova yy’ kot Tig gubeieg y=a kot y=p.
AAG Yo TOVG poBNTEG O dVO AVTEG EVVOLES, TNG OPYLKNG GLVAPTNONG Kot TOV gUPadov dev
ovvoéovtol Le capn kol Katoavontd tpomo. H mpoondBeia tov Pifiiov va cuvoéoel avtd
HEC® VOGS BE®PLOTOG, TOV LAMOTO EIGAYETOL YOPIC AUTIOAOYN O™ Kot amddelln, amontel omd
TOVG LaONTéG var Exovv Katavoncel og Bdbog Tic Gvo £Vvoleg TOL GUVIGTOUV TO OAOKAN PO —
euPadov ympiov Kot apylkn cvvdptnon — oAAd kot vo TIC cuvoécovy pHeTa&y tovug. To
OmOTEAEC O, TNG OLOKOALOG QVTAG €lval o1 paBnTég mov d1ddcKoVTaL LE AVTOV TOV TPOTO TIC
TOPOTAVE® EVVOLEC VO KATOPEHYOLV GTNV TamayoAio pefddwv mov 115 epapuolovy ymopig vo

T1G KOTOVOOVOV TANPM®G,.

Me 10 TPOTEWOUEVO GEVAPLO, O1 LOONTEG LTOPOVV VOL GUVIEGOVV OWTES TIG dVO EVVOLES LE EVal

amto Kot dSuvoptkd xeplopevo omd toug idtovg tpdémo. Karovvrat:

Na opicovv 10 ywpio, ToL omoiov BEAOLV va peTpicovy to gUPaddV, Kol VO TO HETPIGOVV
péom tng dtadkaciog eEAVTANONG.

Na Bpovv 1 cvvéptnon oty onoio avikel To onueio mov €xet teTunuévn 1o 8e&i dpo Tov
Y®Piov Ko TETAYUEVT TO EUPAOOV.

Me v mapandve dtodkosio, ot padntég Bo pabovv 6t T0 onpeio mov opiletar amd T1g SLVO
CUVTETAYLLEVES OVIIKEL GTNV APYIKY| TNG d00€icag GuVAPTHONG.

[TpootiBépevn atia.

To mpotevdpuevo ekTandeLTIKO GEVAPLO OV OMOTEAEL LOVO 10 KOVOTOUIO GTO TOPAOOCLOKO

TAOUG10 NG O10ACKAAING TNG GLYKEKPIUEVNC evOTNTOG TV Mabnuotik®v aAld ¢rAodolel va

EXeL KOl EVPVTEPES EMPPOEG. LVYKEKPLUEVAL:

Dd1rod0Eel va ocupPdier oty oAdayr - PBeAtioon tng oTAONS TOV HOONTOV OTEVOVTL OTO

MoOnpatikd kot o1 010d1Kacio TPOoGEYYIGTG TOVG.

Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 106

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




Ot pontéc avapévetol va GuveldNToTocovy 0Tt To. Mabnuoatikd umopodv va amoteAEGoVV
OVTIKEIPEVO O1EPELYONG Kol LdAoTa KAOE pobneg pumopetl va SOKIUACEL 6TO TAOIGLO aVTO
T1G OKEC TOV 10€€C Kot Vo KOTAANEEL GTOL O1KA TOV GUUTEPAGLLOTO TOL OO0 TPEMEL VAL £YOVV
TNV OVAAOYT KOW®VIKY 0modoyT] (6To TANIG10 TG TAENG) KOl TNV EMGTNUOVIKY TEKUNPI®ON.
H ypnon tov 1eyvoroyikdv epyalei®mv avopEVETAL VO SIEVKOADVEL CIUAVTIKA TPOG 0T TN

katevbuvon.

H epyocio tov pobntdv oe opddeg Kot 11 OTEVY, GLVEXNG KOl GLYKPOTNUEVY] GLVEPYOGiO
petald tov podntdv g Kabe opddag Tpopavmg Ba cupufdiel otnv aAloyn TG 0TAGNS TOVG

AmEVOVTL 6T pLabnon.

O exmodevTikdg mov Ba evia&el oty d100cKAAI0 TOV TO TPOTEWVOUEVO GeEVAPLO Ba Exel TV
evkapio. vo. dokiudoel cOyypoves OWOKTIKEG Kot Toudaymywkés pebddovg or omoieg Ba

oupupdrovv oty Pedtimon TG 6TAOTG TOL ATEVOVTL GTY KAONUEPIVE] GYOAKT dladIKOGTaL.

Oo dWdaEel onuavtikéc évvoleg T@v Mabnuotikov 6to mAaiclo Tov cevapiov 1o omoio

TPOPAETEL ATULOCPOLPOL EPEVVITIKOD EPYOAGTNPIOV.

H ocvpPoir tov ¢' avtd amoartel adloyn tov poAoV TOov Kol 0md TOPAd0GLoKOS KaOyNTIg
LETOTIK®OV O1000KOMOV Kot avbevticn g yvdons, koAeitor vo yivel cuvepydtng tomv
nafnTdV ToV, oNUEio AVUPOPAS TN TAENG TOV MG TPOG TNV KABOdYNOoN TNG £PELVAG KL TNV

EMIGTNUOVIKT EYKLPOTNTA TOV GUUTEPUACUATOV TOV LOONTOV 0AAL Kol EPELVNTNG O 1d10C.

Y éva oyoleio o610 omoio ePaPUOLOVIOL EKTTAOELTIKO GEVAPLO OTMG TO TPOTEWVOUEVO
aoTEITOL O’ OAN TN GYOAIKT KOWVOTNTO [0l EDPVTEPT ATOJOYY| TNG AAAAYNG TOV POAMDY TOV

LaONTOV Kol TOV EKTOOEVTIKAOV.

H dwevbuvon tov oyoleiov Ba mpémer va yvopilel 0TL 1 €pappoyn cvyypovev Hebddmv
dwaockaAiag pe v Ponbewo g Yneaxng Teyvoloyiag amattel pio GAAN oTdon OmEVOVTL
o Aettovpyia Tov oyoieiov. o mapddetypo iowg ypelootel HepKés OpAdEG LabnTodV va
ouvavInBovv Kot va EpYacToVV 6TO GYOAEL0 TEPAV TOV KAOGIKOD mpapiov. AVTO TpEmel KoTd
Kamolo Tpomo va dtucPaitotel kot ot podntég va evBappuvlovv oe kdbe mpoomadeia ypnong
TOV TEYVOLOYIK®OV UEGHOV TPOG TNV KatehOBvvon tng pabnong kot tng owackoiios. ‘Etot
BeAtidvetor 1 oyolkr| {on Kot T0 6YOAEI0 OMOKTA £Va MO CLYKEKPIUEVO POAO GTO TAAIGLO
™m¢ xowvwviag. H epappoyn tov mpotetvOpevoy ekmodevuTikod Gevapiov avopévetal vao

ovpuPdret mpog vt ™ Katevhuvon.

I'vootkd — ddaktikd TpoPfAnpato
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Eivon epevvnrikd swomiotopévo 6Tt ot pontéc SLoKOAEDOVTOL VO KOTOVOT)GOVV TNV £VVOold
TOL OPIGUEVOL KO TOV 0OPIGTOL OAOKANPOUATOC KOl VO TIG GLVOEOLV e capn Tpdmo. [1pog
v katevBvvon avty 10 GeoGebra Tovg d1EVKOADVEL VL KATOVO|GOLV GTASIAKA TNV Evvola
TOV OPIGUEVOL OAOKANPOUOTOS HEG® TOV YWPIGUOV GE€ OGO TO dVVATOV TEPLGGOTEPQ o0
TUNHOTO KOL VOL OPIGOVY TNV GLVAPTNON GTNV OToio aviKeL To onpeio mov opileton amd 10

éva Akpo tov yopiov kot 1o eUPaddV Tov.

Emiong o 6wackoro pe mopadoctakd péca dev gival €0KOAN 1 GLVOEGT TOV OPLGUEVOL
OAOKANPOUATOG HE TO a0ploto (LOVO BewpnTikd) KabBdg dev divetar 1 dLVATOHTNTO GTOVG
LaONTEG Vo KAVOLY TTEPALOTO LLE TOV TPOSOIOPIGHO TOV EUPad0D OAAN Kol TOV TPOGOOPIoUO
™G KAUTOANG 1 omoia Tpocdtopilel avtd to uPadov.

Mlaicwo epappoyne:

Ye molovg anevdvveTol:

To oevapro amevBoverar otoug padntég g I Avkeiov.

Xpovog vAomoinong:

Mo ™mv epappoyn tov cevapiov ektipdror 6Tt amontovvion 2 dSdaktikég dpeg. Evolhakticd

umopel va drotebel Aydtepog ypdvog av emdeyel va yivel mapovsiosn tov cevapiov otnv

TaEN pe ) xpnon PvreonpoPoréa.
Xmpog vhomoinong:

To cevdpro mpoteivetan va deaybel €€’ 0AOKANPOL GTO €PYACTNPLO VITOAOYIGTMV. Q6TOGO
oV 0 EKTOOEVTIKOC amoPacicel va 0100EeL Evo LEPOG TOV GTO EPYOCTNPLO KL TO VITOAOUTO
otV oyoMkn aibovoa pe tn ypnon evoc vmoAoylotn Ko frvteonpoPforéa 1) To VTOAOUTO V.
d00¢ei Vo ™ popeN epyaciog otov eAeDBepo YPOVO Ba TPEMEL VoL TPOGAPUOGEL AVAAOYW TIC

JPOACTNPLOTNTES KOl VO EKTOVIGEL TO KATAAANAQ @OAAL Epyaciog.
[Ipoamattodeves yvOOELG:

Ot podntég mpénet va yvopilovv:

Tnv évvota tov yopiov KAT® Amd KOUTOAN.

Tnv terpayovikn cuvaptnon.

Tig amottovpeveg AertovpytkdTTESG KOl XEPIoHOVS TOV Tpoypdupatog Geogebra.
Amontovpeva fondntikd vAkd Kot epyareios:
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Tetpddo (Yo va kpatohv GNUEIDGELS Yl0L TNV TOPELN TNG OLEPELYNONG KO VO, KOTOYPAPOVY

TO, GLUTEPAGILATA TOVG).
BiBAio (Yo va avatpéyovv og avTo yio on O100YUEVES EVVOILES).

dvAla epyaciog To omoio divovior amd Tov KafnyNnTn Kot X0V ®¢ 6TOYO0 Vo KaBodnyouv

TOLG HaONTEG 0T SEPEHVION TOV SOPOP®V EPOTNUATOV.

AmAomompéveg 0dnyiec ypNoNG TOV YPTNCLOTOIOVUEVOD AOYIGUIKOV oL Ba S0B0ovV amd Tov

EKTTOLOEVTIKO.
Kowovikn evopynotpwon g tdéng

Ot paBntég epyoalduevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
KOTOOKELAGOVY KOl VO EEEPEVVIIOOVV GLYKEKPIUEVO CYNUOTO KOl VO OTOVTHOOLV OE
oLYKeEKPIPEVES epwtnoels. Emopévog n depedvnon avty Ba yiver ocvvepyatikd. o va
VILAPYEL KOOGS OTOYOG Kol KOA cuvepyasion ol HaBnNTEC KOAOVVTOL VO GUUTANPOGOLY £Vl
KOwd QUALO epyaciag mov TEPIEYEL EPMTNOEIS OYETIKEG e 1O Bépa. Dvowkd 10 OAAO
gpyaciog ovtd Bo Tpémel va, aprveL pio opKeTd PeYdAn ehevbepio otovg pobntég MdoTE va

B£ToUV Ta S1KG TOVG EPOTNUOTO KOL VO, TOVTOVY G OUTAL.

¥t dudpkel TG vAOToINoNg TOv GeEVAPIOL O EKTUOELTIKOC Bo mpémel va eAEyyel Ta
ovumepdopato TV podntodv, vo cvvepyaleton poli tovg, va tovg kobodonyel wote  va
avTIAopBdvovtol KaADTEPO TO OTOTEAEGULOTA TOVG Kot Vo TOLG EVOOPPOVEL VOL GUVEXIGOVY TNV

depevvnon.
Xtoyot:

Ot mpoteVOUEVEG OPAGTNPLOTNTEG GE CLVOVAGUO LE TIG TPOPAETOUEVES LEBOOOVE SIOUKTIKNG
OV TEPLYPAPOVTOL TOPAKAT® £XOVV OC GTOYO VO TOPEXOVY GTOLG HoONTEC TN duvaTOTNnT

Ao LEV TNV TAELPE TOV YVOOTIKOD AVTIKEYUEVOD:

No Katavoncovv TV £vvola ToV OPIGUEVOL OAOKANPOUATOG KOl VO TO GUVOEGOLV LE TNV

£vvola TG oPYLKNG CLVAPTNOTG.
No KaTovoncovy Tov TPOTO PETPNONS TOL Y®PIov oL opileTar amd TNV OEOOUEVN GLVAPTNON.

Noa katovorcovy tov Tpdmo e Tov omoio petafdiietor to epPaddv kabmg petafdirovrol Ta

GKpOL OPIGHLOV TOL YWPIov.

No Katavoicovy Tov TpOTo GUUUETAPOANS TV dvo ueyeBmV — Tov 0100 AKPOL TOL YWPIoL

Kol Tov RPadoD Kal va TEPTYPAYOVV aAYERPIKE TNV GUUUETAPOAY aLTY.
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Ao g TNV T AYWYIKT TAELPAL:

Na pdbovv va mepopotiCovion pe tig mepleyopeveg pabnuatikég Evvoleg (epfaddv ywpiov,
dwipeon oe ioa TuqUOTO, TPOcEyylon HEow Tov TANBoLG dwipeong, cvupeTaBoAn,

oLVAPTNOT KTA.) BETOVTAG EPOTALATA KO KAVOVTOS OLAPOPES EIKAGIES

Na tovg 600l 1 gvkarpion vor opyavdGoVV o dEd0UEVA TOVG OO TN OlEPEVVIOT DOTE Vo,

S1EVKOAVVOOVV 6TV €0 Y®YN CUUTEPOUCUATOV.

Noa pabovv va ovvepydlovion pe to GAA0 péEAN NG OpAdag Yo vo cu{nTtoovv Tig
TOPATNPNCES TOVG, VO OPYAVAOCOLV TO, GUUTEPAGUATE TOVG, VO SLOTVTMOCOVYV KOVOVES, VoL
KATOY®PIGOVY To OEOOUEVO TOVG, VO KOTOOKELAGOVV GYECELG TOV CLVOELOLV UeYEDM, va

TOPOVGIACOLV TNV EPYOCIN TOVG OTIC AAAEG OUAOEG.

No 01K030UNGoVY KOIKES EMKOWVMVIOG MGTE VO YivovTol avTiAnmtol amd To GAAS HEAN TNG
oOHadag, 0md GAOVS TOVG CLUUAONTEG TOVS Kot ad TOV Ko ynT TOVG.

Avdivon Tov oevapiov:

Pon epappoyng tov dpactnplotntev

O oyedloo oG TOV OpacTNPLOTHTOV UTopel va dtoymplotel o dvo PAGELS:

H npo pdon apopd:

oTNV EVNUEPMOY] TOV UOONTOV Yo TIC YEVIKEG YPOUUEG TOV  GEVOPIOL KOl TOV

TPOPANUATIGHOD TOL TPOKELTOL VO, TOVG OTOGYOATNOEL,

oV oxedlaon S YPOPIKNG TAPACGTACNS TG GLVAPTNONG KOl TOV Y®Piov Tov omoiov Ha

petpnOei 1o epPfadov,

OTNV EMAOYT TOV YOPIGUOD TOL OAOKANPMOUATOC GE 100 TUNUATO LLE TOV YOPIoUO TNG PAong

TOVL,
oTN HETPNON TOL EUPASOL TOV TUNUATOV 6T, omtoia xwpileTot To Ywpio.
[TpoteiveTon o1 pobntéc:

No oyedldcovy TV YpOEIK TOPACGTACT) TNG TAPAUETPIKNG cuviptnong f(x) = k*x 2+u

EMALYOVTOG Ol TOPAUETPOL VAL YOV TIUEG oo -5 €m¢ 5.
Na oyedtbdoovv Tig gvbeieg pe TIg omoieg Ba oyed1dcovy Ta AKkpa TOL Y®PIov, ¥=a Kot X=b

Na oyedidoovv tov petaforéa yio to mAN6o¢ n tov tunudtev oto omoia o ywpiotel to

Yopio.
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Na kévovv ypnon tov evtodwv UpperSum(f, x(A), x(B) kot LowerSum([f, x(A), x(B), n]

TPOKELUEVOL VO 0piGOVV TO TN AT 6TO OTtoia Ba ywproTel To ywpio.
Noa opicovv Tov TpomO KoL TO VP0G UETAPOANG TOV UETAPANTOV K, [L Kot N.

Na opicovv Tig avoykoieg TYHES T®V VIOAOWT®V TOPAUETPOV EUPAVIONG Kol LETPNONG TOL

UIKPOKOGLOV.

21 ovvéyeln ot LoBNTEG KAVOLV TEWPAUATA LE TIC TIUES TNG LETABANTNG N KOl TOPOTPOVV TO
eUPadov TV TUMHATOV oTo omoia ywpiletar To ywpio. Kdvouv ekTiunoelg Kot eiKacies yio To

euPadov tov ywpiov.
H devtepn pdon apopd

OTNV KATOOKELT TOL onueiov mov opiletl 10 Eva dxpo katl To eUPaddV Tov Ywpiov KaOOS Kot

otV oyediaon g KoUTHANG 6TV omoio aviiKeL TO oNUEID oVTO,
07O GYEOLOGO TOV YEMUETPIKOD TOTOL TOV GNUEIOV AVTOV
TOV TTPOGOIOPIGHO TNG CLVAPTNOTG GTNV OTTO10L AVIKEL TO OMLELD

oV €EAY®YN CLUTEPACUATMOV YO TNV GLVAPTNGCN OTINV OOl OVIKEL TO OMNUEID TOV

npocdtopilel Tov epPadodv.

Onwg mpoava@éphnke oTIC OTPUTNYIKEG €PAPUOYNS, Bewpeitor oxkoOmUo oto Téhog KO

@AaoNg, OAEG 01 OUASES VO KAVOLV il GOVTOUN TOPOVGINOT) TOV GLUTEPUCUATMV TOVG,.

[TpoteiveTon o1 pabntég :

" "

Me 1 Ponbela tov evioddv "Ave Abpowspa = " + Ss ko "Kdto dBpowopa = " + Si

enpaviCouv ta dvo abpoicpata otV ETPAVELD EPYUCTOC.
Noa opicovv éva onueio M pe tetunuévn to €va akpo M tov ywpiov kot tetaypévn €vo ard

ta. ovo abpoiouata. I1.y. M(x(B), Si)

Noa emAé&ovv v gvioAn “trace on” yio o onueio M.

No IANKTIPOAOYNGOLV TNV KOTAAANAN GUVEPTNON OoTE TO onueio B va avikel oty ypagikn
™G TaPAGTAOT).

21 ovvéyeln ot HoBNTEG KAVOLV TTEWPAUOTO LE TIG TILES TNG METOPANTAG N KO TAPATHPOVY
TOV Ye®UETPIKO TOTO TOov onueiov B 6tav petafdirovv to éva dkpo tov ywpiov. Kdvovv

EKTIUNOELS KOl EIKAGTES Y10l TO EUPAOOV TOV YPiov.

Ta epyoaieia Tov Ba ypnoporombovv
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To mpotewvouevo Aoyiopkd Geogebra emeAéyn pe Kputiplo v eELINPETNON TOV OVOYK®OV
TOV TPOTEWVOUEVOV dPACTNPIOTHTOV KOl AVTOTOKPIVETOL OTIC OEGUEVGELS TOL ATOPPEOVY AT

TOL EPEVVNTIKA ELPTLOLTOL.

To GeoGebra 6ivel T dvvatdHTNTO GTOLG OO TEG:

Noa emA&youvv v cuvapTNnoN TG omoiag Ba pereTnoovy Tov epPaddv Tov ywpiov.
Na opilovv 10 ywpiov emA&yovtag ta dKpa TOL.

Na opilovv 10 mAn0og TV TUMHaTOV oto onmoia Ba ywpilovv to ywpiov Kot Bo peETPOLV TO

euPfadov toug.

®a opifovv T0 onueio pe ovvietayuéveg To £va dKpo Tov Ywpiov (To 0e€10) Kot To euPaddv

TOL Y®PIOL KOl VO, TOPATNPOVY TNV KAUTVAN GTNV OTTOi0 OVIKEL.

Noa ekppalovv TV cuVAPTNOT 6TV 0TToio AVIKEL TO £V AOY® ompeio.

Enéxraon:

Q¢ mpog TV EMEKTOOT TOV TAPATAVE® Ol HoNntég umopodv va peTpricovv ta euPadd
SpopwV ywpiwv mov opilovtar amd ddpopec cuvapTNoelg Kabdg Kot eppfadd mov opilovton
petalh dvo GLVOPTNCEWV.

A&woroynon petd v epappoyn:

Q¢ TPpog TIG EMOMEELS TOL GEVAPIOL:

O eKmTodeVTIKOG EAEYYEL KOTA OGO emtedyOnKav o1 6TOYOL TOL Gevapiov Kot EEETALEL TOV

AOYOVG Y100 TOLG OTOTOVG KATO101 dEV EMTEVYONKAV MOTE VO TAPEUPEL AVALOYOL GTO GEVAPLO.
Q¢ mpog ta epyareio

O exmadevTikdg eAEYYEL TNV €VKOAMA pe TNV omoia o1 panTéc a&lomoinoav T epyoieio TOV
TPOTEWVOLEVOD AOYIGHIKOV GE GLVOLOGUO UE TNV GOPNVELDL TOV O0ONYUBV TOV KOl TMOV
TEPLYPUPDOV TOV PUAL®V epyacioc. Aoy afloloynoetl ta dedopéva tov emepPaivel avaroyo

GTO GEVAPLO YO TNV ELOUEVT] EPOAPLLOVT.
Q¢ mpog Vv dadikacio vAoToinong

O exmadevtikdg aflohoyel v dadKacio vVAOToinong tov cevapiov aEOAOYOVTOS TO

ototyela Tov dev dovAeyaV KaAd Kot Tpocaprdlel To GeEvEpLo.

)G TPOG TNV TPOGOPLOYT KO EXEKTAGIUOTNTA
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H dvvatémto eméktaong tov oevopiov Kol 1 EVKOAIN TPOCHPUOYNG O VO GYOMKO
nepPdArov 1 6TV SOaKTIKN atlévia evOg EKTAOEVTIKOD N GTNV KOVATOVPO, HOG GYOAIKNG
TaENg etvan éva amd Ta ototyeion mov o KaBleToHV onuovTikd. O EKTOOEVTIKOS TTPETEL VaL
AaPel coPapd vTOYN TOV AVTEG TIC TAPAUETPOVS KOL VO TPOCAUPHOCEL TO GEVAPLO aVAAOYA.
[dwaitepa OTOV EPAPUOGEL TO GEVAPLO TOAAEG POPEC KO OE SLOPOPETIKEG TAEELS 1 AVTOAAAEEL
10éeg e GAAovg cuvadElpovs tov Ba €yl dedopéva pe to omoio Ba pmopel va Kavel
OVGLOOTIKEG TPOCAPLUOYEC.

9.2.3 Xevapro 5. MeTaoynnoTIopol 610 ETITESO

I'vootikn meproyn:

I'eopetrpio A” Avkeiov.

Yoppetpia og Tpog dEova.

XOOTINO GUVTETAYUEVOV.

ATOATN TN TPAYUATIKOV aplOUdV.

SvppetafoAin onueimv.

B¢

Y10 mepdriov tov Aoyiopikov Cabri Geometry II €xst dnpovpynfel n Makpogvioln
«Mvotpro.mac». Mmopeite, akorovBmvtog Tig 0dnyieg mov TV cLVodevoLVY (EMAEETE GTO
npdypappo v «Bonfelo» Kot EvEPYOTOMOTE TNV LOKPOEVTOAN) VO 6YEOACETE Eva O1KO Gag

LIKPOKOGLO TTOL VO EYEL TIG 101G aKPPDG AEITOVPYIKOTNTEG;

%Apxeio Enciepyadia  Emkovéc MapaBupo  BorBea -

Lle el Al e |2

_
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Ewova 32
Teyvoloyika epyareio:

To ocevdpro mpoteivetan va die€oybei pe tn ypron tov Cabri Geometry II.

YKETTIKO:
Boowm 10éa:

To cevaplo mov mpoteivetal 0@, oTOYELEL VO avadeiEel TNV onuacio TS VTapéng emapk®V
YVOGEMY, EUTEPIOV KOl EPYOAEI®V OTNV OVIIUETOMION TPOPANUATOV TOV GLVOIEOVTOL

amoKAEloTIKA pe Toug Evideideiong petaoynpatiopnoig.
Me 10 TpoTEVOUEVO GEVAPLO, Ol padnTég g A Avkeiov KaAovvtat:
Noa 61EpeLVHGOVY KO VO KATAVOT|GOLV TIC AELITOVPYIKOTNTES TG LOUKPOEVTOATG.

Noa cuVOEGOVV TIG AEITOVPYIKOTNTES TNG HOKPOEVTOANG LE TOV UETACYNUOTIGUO onueimv Kot
YEQUETPIKOV SYNUAT®V 610 eminedo (cuppetpio ¢ mpog aova) oAl Kot Tt dtaTnpet Kot Tt

OY1 KOT' OVTOV TOV LETOCYNUATIOUO.

Noa ypnoipomocovy to pyareios TOL AOYICHIKOD Y10 VO KOTAGKEVACOLV £VO UIKPOKOGLO

TOV VO TPOKOAEL TOV 1010 LETAGYNUATIGHO.

Me v mopandve dadtkacia, ot pabntég 0o cuvoEGoLV TIG IOOTNTES TOV PETOCYNILATICHLOD

LE TIC 0AAOYEG TTOV TPOKAAEL OTIG IO1OTNTEG TOV CNUEI®V KOl TOV YEOUETPIKAOV CYNUATOV.
[TpootiBépevn a&ia.

To mpotevdpevo ekTodeVTIKO GEVAPLO eV OMOTEAEL LOVO Ll KOVOTOWIO GTO TOPUOOGIOKO
TAOIG10 TG SBACKAAING TNG CLYKEKPIUEVNC evOTNTAG TV Mabnuatik®v oAld lAiodoéel va

EXeL Kol EVPVTEPES EMPPOEG. ZVYKEKPLUEVAL:

d1hodosel va ocvuPdrel otnv oAdayn - Beitioon g oTdong TOV HOONTOV ATEVOVTL GTO

MoOnpatikd kot ot d1001Kacio TPoGEYYIoNG TOVG,.

Ot poBntég avapévetat vo cuVEIONTOTOcoVY 0Tt To. Mobnpatikd PTopovdV vo omoTteAEGoVV
OVTIKEILEVO O1EPELYONG Kol LdAoTa KAOE pabne pumopet va SOKIUACEL 0TO TAOIGLO aVTO
TIC OKEC TOV 10€€G Kot Vo KATOANEEL 6TA O1KA TOV CLUUTEPAGULATO TOL OTTOT0L TPEMEL VOL EXOVV
TNV OVAAOYT KOW®VIKY 0modoyT] (6To TA0IG10 TG TAENG) KOl TNV EMIGTNHOVIKY TEKUNPI®ON.
H ypnon tov te)voroyikdv epyolel®v avapéveTatl Vo SIEVKOADVEL CILOVTIKA TPOG OLTH TN

katevbuvon.
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H epyacia tov pabntodv oe opdoeg Kot n OTEVH, GUVEXNG KOl GLYKPOTNUEVT cLVEPYOTio
HETOED TV pontov ¢ Kabe opdoag mpogavmg Oa cupaiel oy aAloyn TG GTAGNS TOVG

amévavtl otn padnon.

O ekmoudevtikdg mov Bo evtdEel oty ddackaiio Tov T0 TPOTEWVOUEVO GEVEPLO Ba £yl TV
evkapio vo SOKIHAGEL GUYYPOVES OLOOKTIKEG KOl Todaywylkés pebooovg otr omoieg Oa

ovpPdArovv oty Bedtimon ¢ 6TAoNG TOV ATEVAVTL OTN KAONUEPIVY] GYOALKY| O1001KAGTL.

Oa 01d&el onuavTikég €vvoleg Tov Mabnuotik®v oto mAaiclo Tov cevapiov To 0moio

TPOPAETEL aTUOGPALPO EPELVNTIKOD EPYATTNPIOV.

H ocvpPoir tov ¢' avtd amattel aAdiayr Tov pOAOL TOL KOl OO TOPASOCIAKOS KaBNyNTAS
HETOTIKOV O1000KaAM®MY Kol avbevtio g yvoong, KoAeitor vo yivel cuvepydtng twv
LoONT®V ToV, GNUELD OVaPOPAS TNG TAENG TOV MG TPOG TV KaBodNynomn e EpEvvos Kot TV

EMGTNUOVIKT EYKVPOTNTO TOV CLUTEPACUATOV TOV LaONTOV ALY KoL EPELVNTNG O 10106,

¥ éva oyoieio oto omoio epapuolovtol EKTAOEVLTIKG GEVAPLO OTMG TO TPOTEWVOUEVO
amouteiton o' OAN T GYOMKN KOWOTNTO Lo EDPVTEPT] ATOd0YN TNG OAANYNS T®V POADV TWV

LOONTOV KoL TOV EKTOULOEVTIKMV.

H d1e06vvon tov oyoleiov Ba mpémer va yvopiler 61t M gpapuoyn cHyypovev pedddwv
dwaockoAiag pe v Pondeta g Ynowokng Teyvoroyiog omontel o GAAN otdon amévavtt
ot Asttovpyia Tov oyoAeiov. [Ma mapdderypo icmg ypelootel HEPIKES OpAOES LadNTOV Vo
ouvavTnBovV Kol Vo EpYACTOVV GTO GYOAEID TEPAY TOL KAAGIKOV wpapiov. Avtd Tpénel Katd
KAmo1o Tpdmo va dacealiotel kot ot padnTég va evBappuvhovv ce kdbe Tpoomadeia ypnong
TOV TEYVOLOYIKOV UECHOV TPOG TNV KotevBvvon g pabnong kot g dwackoiiog. Etot
BeAtidveror n oxoAkr] (N Kol T0 6YOAEl0 OMOKTA £val O GLYKEKPIUEVO POAO GTO TAOIGLO
™m¢g Kowwviag. H epappoyq tov TPoTEVOUEVOL EKTOIOELTIKOD GEVOPIOV OVOUEVETOL VO

cuupddel Tpog avTn TN KatevBuvon).

AxoOpa, 1 eumAokn TV podnTdVv pe éva avolktd TPOPANUE TOL amoTeEl dlEPEVVIION KOl
TEPOUATIONO €IVOL SOMIGTOUEVO OTL EVIGYVEL OO TN HEPLE TOVS TNV ONUIOVPYIL EIKACLOV
Kot Tov EAeYYXO TOVG, TNV SOTHTOGT KOAVOVAOV Kol YEVIKEDCE®VY, TNV a&lonoinomn evog peydiov
€0poVG KOl TOKIAMOG YVAOCEDV KOl EUTEIPIOV HEGEH TMV OMOIMV OVOTTUGCOVV GTPOTNYIKES
eniAvong tov mpoPnuatos. Kabmg to mpoPAnuo omoutel Ty amodounon &vog £TOYLOV
HUIKPOKOGLOV KOl TNV EMOVOKATOUCKELT TOV Ol TOPOTAVE dladtKacieg yivovial epyaieio Ko

OTAGELG AVIYETMTIONS OVIAOY®OV TPOPANUATOV OTIG OAPOPES YVOOTIKEG TEPLOYEC.

Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 115

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




Eniong ot O1dookaiio TV UETACYNUOTIOU®V HE TAPUOOCLOKE HECH Ogv Olvetor m
duvaTOTNTO GTOVG UOONTEG VO KAVOLV TEPAUOTO HE TOV TPOGOIOPIGUO TV 1010{TEPWV
YOPOKTNPLOTIKOV TOVG KOOMG Kol TOV 0ALOYDV TOL TPOKAAEL o€ Eva YEWUETPIKO oynpa. o
TOPASELY LD, OTMG POIVETOL GTO TAPAKATO GYNLA, 0 KOKAOG pe Tn Bondeta TG LOKPOEVTOANG
«Mvotplo» petacynuotiletal oe pio. KOUmTOAn mov givor 0VOKOAO vo. TPOKOWEL UE TO
mopadoctakd péoa. Axopa eival advvato va mpoPAéyetl £voc podnmge Tt Ba ocvuPel oty
EIKOVO TOV UETACYNLOTICHOV oV 0 KOKAO pe kKEVTpo O oyedlaotel £161 OOTE v aVIKEL G Eval
amo ta GAAa TeTapTUOpLa. H yprion tov Aoyiopik®v duvaptkng yeopetpiog, o6rtmg to Cabri
geometry II, diver t Ovvatdétnta otov poOnt vo €xel mA00G avOmopacTAGEDY TOV
HETOOYNUOTIOHOD «MuoTiplo» Yoo éva 1] TMEPIOCOTEPO YEMUETPIKA OCYNUOTA, KOl VO
TEPLYPAYEL £TGL TL UETOPAAAETOL GE OVTA KOlU TAOC, OAAQ KOl OTOV EKTOLOELTIKO VO
a&10moMoEL TIG SLVATOTNTES TOV SVVOUKOD YEPICLOD TOV YEOUETPIKOV GYNUATOV 0T TN
HEPLA TOV UAONTOV 0T O100KTIKN TOL 0TCEVTO KOl VO, ONUIOVPYNOEL OMTOTEAEGLATIKOTEPQ

padnolokd tepPailova.

Ewova 33
I'vootikd — S1daKTIKA TpofArpata

O1 petaoynuatiopoi £xovv deomolovca BE0N 6TO TPOYPOLLLLE CTOVOMV TOV LOOMNUATIKOV G
Oreg TIg Pobuideg g exmaidevong. Koupiwg, efetdlovior ot PETACYNUOTIGUOL TOV
YEOUETPIKOV OYNUATOV UECH TNG AEOVIKNG Kol KEVIPIKNG GULUUETPIOC, OTO TPOYPOLLLOL
OTOVOMV NG YEMUETPIOG KOl OTMAVIOTEPO O HETOCYNUOTIOUOS TNG OTPOPNC. AKOUO 7O

OTAVIO. HEAETOVTOL Ol YPOUUIKOL KOU [N HETOCYNUOTIOHOT Kot 1) O1060VOEST TOVG WE TN
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HEAETN TV HETABOADV Kol T®V cuvaptioewv. Emiong m UHEAET TOV UETOGYNUOTIOUOV
OUVOEETOL OTEVA LE TNV HEAETN TNG OOTPNONG TOV 1O10THTOV 1 Ol TOV GYNUATOV TOV
petacynuotilovror to omoio e&etaletar cuvnbwe oto EvkAeidelo emimedo kot Aydtepo 6TO
KOPTEGLOVO GUGTNUO GUVIETAYUEVOV. ATOTEAEGIO OVTAG TNG KOTACTACTG £lval TO YEYOVOG
OTL o1 poOntég Oev  AMOKTOLV EMUPKEIC YVMOELS, EUmMEPieg Ko epyoreio Yoo va
OVTILETOTIGOVY TPOPANLATO LETAGYNLATICUDV.

Mlaicwo epappoyne:

Ye molovg anevfoveTor:

To cevapro amgvBvvetor otovg padntéc g A’ Avkeiov.

Xpovog vAomoinong:

Mo ™mv epappoyn tov cevapiov ektipdror 6Tt amontovvion 2 dSdaktikég dpeg. Evolhakticd

umopel va drotebel Aydtepog ypdvog av emdeyel va yivel mapovsiosn Tov cevapiov otV

TéEN pe ) xpnon PvreonpoPoréa.
Xmpog viomoinong:

To cevdpro mpoteivetan va deaybel €€’ 0AOKANPOL GTO €PYACTNPIO VITOAOYIGTMV. Q6TOGO
oV 0 EKTOOEVTIKOC amoPacicel va O100EEL Evo LEPOG TOV GTO EPYOCTNPLO KL TO VITOAOUTO
otV oyoMKn aibovoa pe T ypnon evoc vmoAoylotn Ko frvteonpoforéa 1) To VIOAOUTO V.
000¢&i Vo ™ popeN epyaciog otov eAeBepo YPOVO Ba TPEMEL VoL TPOGAPUOGEL AVAAOYW TIC

JPOCTNPLOTNTES KOl VO EKTOVIGEL TOL KATAAANAQ @OAAL Epyaciog.
[Ipoamattodpeves yvOOELG:

Ot podntég mpénet va yvopilovv:

Tnv évvola g ovppeTpiog og Tpog aEova.

Trv évvola TG amdALTNG TIUNG TPOYLOTIKOD aptOpov.

Tnv évvolo T0V GLGTNUATOS GLVIETAYUEVAOV Kol TO TPOCNUO TMOV GLUVIETAYUEVOV CTUEIOV

avAAOYOL LLE TO TETOPTNUOPLO GTO OTTOI0 OVIKEL.
Tnv évvola g cvppeTafoing dvo peyebov.
Tig amartovpeveg AettovpytkdtTTeG Kot YEPtopos tov tpoypdppatog Cabri Geometry II.

Amaitodpeva fondntikd vikd kot epyaieios:
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Tetpddo (Yo va kpatohv GNUEIDGELS Yl0L TNV TOPELN TNG OLEPELYNONG KO VO, KOTOYPAPOVY

TO, GUUTEPAG AT TOVG)
BiBAio (yia va avatpéyovv og avTo yio 1101 d100yLEVES EVVOLES)

dvAla epyaciog To omoio divovior amd Tov KafnyNnTn Kot X0V ®¢ 6TOYO0 Vo KaBodnyouv

TOLG HaONTEG 0T SEPEHVION TOV SOPOP®V EPOTNUATOV.
Odnyiec xpnong Tov ¥PNCIUOTOIOVUEVOL AOYIGUIKOV 1OV Bar 60000V 0td TOV EKTONdELTIKO
Kowovikn evopynotpwon g tdéng

Ot podntég epyalodpevol oe opades Kot Kafodnyodevol omd UALO £pYaciag, KOAOVVTOL Vi
KOTOOKELAGOVY KOl VO EEEPEVVIIOOVV GLYKEKPIUEVO CYNUOTO KOl VO OTOVTHOOVV GCE
ovykekpléveg epotoels. Emopévmg mn diepedvnon avt Ba yiver cvvepyotikd. o va
VILAPYEL KOOGS GTOYOG Kol KOA cuvEPYsion ol HaBNTEC KOAOVVTOL VO GUUTANPOGOLY Eval
KOWO QUALO gpyaciag TOv TEPLEYEL EPOTNOEIS OYETIKEG pe To Bépa. Dvowd 10 EVUALO
gpyaciog ovtd Bo Tpémel va, aprveL pio opKeTd PeYEAn ehevbepio otovg pobntég MdoTE Vo

0£ToVV T O1KA TOVG EPWOTILLOTO KO VO OTAVTOVUV G O TAL.

Xt dudpkel NG VAOTOINoNg TOv GEVAPIOL O EKTUOELTIKOC Bo mpémel va eA&yyel Ta
CLUTEPACUATO TOV HaONTOV, Vo cvvepyaletor pali tovg, va tovg kabodnysl dote va
avTIAopBavovtol KaADTEPO TO OTOTEAEGLOTE TOVG Kot Vo TOLG EVBAPPOVEL VOL GUVEXIGOVY TNV

depedvnon.
Xtoyot:

Ot mpotewvopeveg dpaotnpdtreg kabdg Kot ot mpotewouevn Sdaktiky atlévio mov
TEPLYPAPOVTOL TOPOKAT® EYOVV MG GTOYO VO TAPEYOLY GTOVS HOONTEG TN dLVATOTNTO AT

HEV TNV TAELPA TOV YVOGTIKOV OVTIKEILEVOD:

No KaTavoncGouy TNV £Vvola TOL UETACYNUOTICHOD YEMUETPIKOV GYNUAT®V 6TO eminedo, TNV

évvolo TG 0EOVIKNG GUUUETPLOG.

No cvvdécovv pe TNV €vvolo TOV HETOCYNUOTIOUOD UE TNV évvoll NG OlTNPNoNG TOV

W010THTOV TOV GYNUATOV.
Am6 de ™MV Today®YIKn TAELPAL:

Noa pabovv va mepapotifovrar pe Tig mepleyopeves ponpoaticés vvoleg (GLUUUETPio G TPOG
a&ova, cvppetaforn g Béonc Tov onueiowv o610 eminedo, KTA.) BEToVTOC EpOTRHATA Kol
KavovTog 018popeg EIKOCIES
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Na tovg 600el 1 gvkapion vor opyavdGOVV o dEG0UEVA TOVG OO TN OlEPEVVIOT DOTE Vo,

S1EVKOAVVOOVV 6TV £E0Y®YN CUUTEPOUCUATOV.

No oa&lonomjoovv ta dedopévo mov TPOKOTTOLV amd TNV Olepedivon TOVG Yol Vo

KOTAGKELAGOLV £val 1010 LETOTYNULATIOUO.

Noa pdbovv va ocvvepydlovtar pe to GAAOL HEAN NG OMAdAG Yy vo cvl{nTnoovv Tig
TOPOTNPNOELS TOVG, VO OPYOVAOCOLV TO. GUUTEPAGULOTE TOVS, VO SOTLTMOGOVY KOVOVEG, VO
KOTaY®picouv Ta 0ed0UEVE TOVS, VO, KOTOOKELACOLV GYEGEIS OV GLVOEOLV HEYEDT, va

TOPOVGLACOVY TNV EPYACIN TOVG OTIG AALES OPLADECS.

No 01K0d0UNGOVV KOOIKES EMKOVOVING OGTE VO, Yivovtol avTiAnmtol amd o GAAa HEAN NG
opdoag, amd OAOLG TOVG GLUUAONTES TOVG Kot ad TOV Ko yNnTH ToUG.

Avéaivon Tov cevapiov:

Pon epappoync tov dpactnplotntmv

O oYedOHOG TOV OPOCTNPLOTHTOV UITOPEL VO S10Y®PIoTEL GE OLO PAGELS:

H npd @dion apopd:

OV EVNUEPMOOT TOV HOONTOV Yoo TIG YEVIKEG YPOUUES TOV  Oegvoplov Kot TOV
TPOPANLATIGUOD OV TPOKELTOL VO, TOVG OTAGYOANGEL,

oTNV O1EPELVTOT TOV WOI0THTMOV TNG LAKPOEVTOANG «MVGTHPLO».

[Tpoteivetan o1 pabntéc:

Na tpé€ovv Vv pokpoeviodn] «Mvatiplo»

Noa opicovv éva onueio eite oto eminedo eite oe éva YEOUETPIKO OYNUA Kol Vo

KOTOGKELAGOVY TNV EIKOVA TOV UECH TNG LOKPOEVTOANG.

Noa emié€ovv 10 gpyareio «papun ixvovg On/Of» TpokeEvon va TapaTnpovV TNV YPOLUUN

OV YPAPEL 1] EIKOVO GE GYECT LE TNV YPOLLY] TOV OPYLIKOV GTUEIOV.

Noa oyedtdoovy éva yeopetpikd oynua (T.y. éva khkdo 1 éva moAbymvo) kot éva onpeio og
avto. Na opicovv v €1kéva ToL GNUEIOL HEG® TOL PETACYNUATIOHOD «Muotiplo» Kot va
enpavicovy, pe v Pondeta g evioAng «'empeTpikdg TOMOC» TOV YEMUETPIKO TOMO NG
ewovag tov onueiov. Ba pmopoldv €161 va TapaTNPovV Tt OAAALEL GTO GYUA TNG EIKOVOG

otav petafdriovv ) 0éon 1 Ta pey€dn Tov apykol oyfLULTOG.
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2 ovvéyeln ol HaONTEG KAVOLY TEPAUATO UE TO apYIkO onueio N To apykd GYUO Kot

TOPOTNPOVV TIG GAAAYEG GTO GYNHOL EIKOVOL.
H debtepn pdomn apopd

OTNV KOTOOKELT €VOG UIKPOKOGHOV TOV VO €XEl TIG (O1EC AEITOLPYIKOTNTES UE AVTEG TNG

LOKPOEVTOANG,

otV €£ay®YN CLUTEPACUATMOV Y0l TOV UETOCYNUOTIOUO TTOL TPOKOAEL M dtodikacion NG

LLOKPOEVTOANG «MuoTiplo».
[TpoteiveTon o1 pobntéc:

No eueavicovv TIC GLVTETOYUEVEG TOV OPYIKOV ONUEIOL Kol TOL ONUEioL €OV Kol

TOPOTNPOVV TOV TPOTO TOV GLVIEOVTOL LETAED TOVG.

Me m Ponbew tv evioddv tov mpoypaupatog Cabri Geometry II kohovvtor vo

KOTAGKELAGOLV £val 1010 LETOTYNUATIOUO.
Na emieEovv v evioln «Epedvion tyvovg On/Of» yia va eAEyEOLY TOV LETAGYNUATICUO.

Oewpeitor oKOMPO oT0 TEAOG KAOe @Aong, OAec ol opddeg va Kdvovv pio chvtoun

TOPOVGIOOT) TOV GLUTEPAGUATMV TOVG,.
Ta epyaleio Tov Ba ypnoiponombodv

To mpotewvduevo Aoyiopikd Cabri Geometry Il emeAéyn pe xkprriplo v eEummpéon v

AVOYKOV TOV TPOTEWVOUEVOV OPUCTPLOTTOV.
To Cabri Geometry II divet T dvvatdtnto 6TOVS pHOBNTES:

Noa emidéyovv and €vo TANB0G epyareiov avtd Tov Be®@pPodV KATAAANAL Y10 TIC SIEPEVVNGELS

TOVG.

Noa a&lomolovy T YVAOGEIS TOVS KOl TIG EUTEIPIEG TOVG TPOKEIUEVOL VO KOTOVON|GOLY TNV
JldKOGIoL  PETOCYNUATIOUOD TMV  YEOUETPIKOV OYNUATOV mov opilet 1 dedopévn

LLOKPOEVTOAT).

No ovorTdoeoVV  GTPATNYIKES OLEPEVLYNONG Kol OELOTOINCNG TOV EUTEPUDY TOVG KOl TOV

EPYOAEL®V TOV AOYIGUL0V.
No emAéyovv ta KaTdIAANAL pYOAEin Y10 VO KATOGKEVAGOVVY £val 1010 KPOKOGLO.

Na ek@palovv TV cuvAPTNOT 6TV 0TToi0 AVIKEL TO €V AOY® ompeio.
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Enéxtaon:

Q¢ mpog TV EMEKTOOT TOV TOPATAV® Ol HabBNTEG UmOpovV Vo EMOVOKATOUCKELAGOVV
SLAPOPES LOKPOKOTACKEVEG LLE TIG OTOIEG VO KAVOLV S18POPOVE LETOTYNIATICUOVS CLUEI®DV
OGS Yo Tapadeypa 6to Toyaio onueio M(y,v) va avtistoyilovv 1o onpeio M” (2x-1, y+2).

Této101 petaoynUaTicHol TEPLEYOVTUL MG TPOPANUATA GTO OYOAKE padnuotikd Tov Avkeiov.

A&oroynon petd v eappoyi:

Q¢ mpog Tig EMOIMEELS TOVL ceEVapiov:

O exmadenTikdg eAEYYEL KATA TOGO emTEVYONKAV 01 6TOYXOL TOV cevapiov kot e&eTalel Tov

AOYOLG Y10 TOLG 0TTOT0VE KATTO101 dgV EMTELYINKAY DOTE VO TapEUPEL avdAOYd GTO GEVAPL0.
Q¢ mpog ta epyareio

O ekmodevTIKOG EAEYYEL TNV gVKOAla e TNV omoio ot padntég aglomoinoay ta epyaleio Tov
TPOTEWOUEVOL AOYIGHIKOD GE GLVOLOCUO HE TNV COPNVEWL TOV OONYlLOV TOV KOl TOV
TEPLYPOPAOV TOV QOAL®V gpyaciog. APobd agloloynoel ta dedopéva tov enepfoaivel avaroyo

OTO GEVAPLO Y10 TNV ETOLEVT] EQOPLOYT.
Q¢ mpog Vv d1ad1KaGio. VAOTOINGNG

O exkmodevtikdc aflohoyel v dwdikacio vAomoinong Tov cevapiov afloAOydOVTOG T

otoyeio Tov dev doVAEY AV KOAG Ko TpocaproleL TO oeVEpIO.
Q)¢ TPOG TNV TPOGOAPLOYN KO EXEKTAGIULOTNTA

H duvatdmrto eméktaong Tov Gevapiov Kol 1 EVKOAIL TPOGOPUOYNG GE VO GYOAIKO
nePPAALOV N oV SOOKTIKY 0TlEVTO EVOC EKTAOELTIKOL 1] GTNV KOLATOVPA OGS GYOAIKNG
TaENG etvan éva amd To oToLEio TOL TO KOOIGTOVV SNUOVTIKO. O EKTOOEVTIKOS TPEMEL VO
APl coPapd VTOYN TOL OVTEC TIC TOPAUETPOVS KOL VO TPOGAPUOGEL TO GEVAPLO OVAAOYOL.
[dwaitepa dtav eapUOGEL TO GEVAPLO TOAAES POPEG KOl G SLOPOPETIKEG TAEELS I AvTOAAAEEL
10éeg pe dAAovg cuvadéhpovg tov Ba €yl dedopéva pe to. omoion Ba pmopel vor KAvel

OVGLOOTIKEG TPOCUPLOYEG.

9.2.4 Xevapro 6. Zvupetopforés 0to 1600KELES TPy VO
I'vootikn meproyn:

l'eopetrpio B” Avkeiov.

SvppetafoAn peyebov.
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Eppadov icookehovg tprydvov.
SVOTNUO CUVTETAYLEVOV.
I'pagpic mapdotacn cuvdptnong.
Méyiot — eldiyiomn Tyun.

Ofua:

>10 mepairov tov Aoyiopkov Cabri Geometry II oyedidote éva 16ookeAég Tpiywvo.
Meletmote mog petafdiietor 1o epPaddv tov O6tav petafdireTon 1 Bdon Tov Kot ot iceg

TAeLPEG TOL TTapapévouy otabepés. [1ote 1o epPfadov yivetar péyioo;

EpBodov = 6.31 T.ex.

Bdon =4.48 =x.

Teyvoloyika epyareio:

To ocevdpro mpoteivetar va de€oybei pe tn ypron tov Cabri Geometry II.

XKEMTIKO:
Booum 10éa:
Me 10 TpotEvOUEVO GEVAPLO, Ol pabntég g B” Avkeiov kalovvra:

Noa 01epevuvicovy Kol v, KoTtavoioouy TV cLupetaBoir eppadod kot Pdong 160oKeA0Dg

TPLYOVOL TOV 0TOIOL 01 I0€C TAELPEG TAPAUEVOVY GTAOEPES.
Noa teptrypayouvv Tov TpOmo GVUUETAPOANG TV dVO PEYEDDY TOL 1GOGKELOVS TPLYDVOV.
Noa ekppdoovv ahyefpikd TV GUUUETABOAN QVTN.

Noa 01epeLVHIGOVY KO VOL EKPPACOVV TNV HEYLGTN TN Y1 TO EUPASOV.
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Me v mapandve dtadikacia, ot padntég o peEAeTioovy TV £vvola TG CLUUETABOANG, TNG
ovvéptnong kot 6o CLVOVACOVY YVMOGELS KO EUTELPIES TNG YEMUETPIOG LE QVTEG TNG AAYERPOC

KOl TOV GLUVOPTCEMV.
[TpootiBépevn atia.

To mpotevdpevo ekTandeLTIKO GEVAPLO OeV OMOTEAEL LOVO L0 KOVOTOUIO GTO TTOPAO0GLOKO
TAOUG10 NG O10ACKAAING TG CLYKEKPIUEVNC evOTNTOG TV Mabnuotik®v aAld rAodolel va

EXeL Kol EVPVTEPES EMPPOEG. LVYKEKPLUEVAL:

Dd1rod0Eel va cupPdaier oty oddayr - PBeAtioon Tng oTAONS TOV HOONTOV OTEVOVTL OTO

MobOnpatikd kot o1 010d1Kacio TPOoGEYYIGTG TOVG.

Ot pontéc avapévetol va GuveELdNTOToMcovy 0Tt To. Mabnuatikd umopodv va amoteAEGoVV
avTiKeipevo dtepedvnong Kot oot kdbe pobntig pmopet vo dOKIUACEL GTO TAIGIO OVTO
T1G OKEG TOV 10€€C Kot Vo KOTAANEEL GTOL O1KA TOV GUUTEPAGLOTO TOL OO0 TPEMEL VAL £YOVV
TNV oVOAOYN KOWVOVIKTY amrodoyr| (610 TAaic10 TG TAENC) KOl TV EMCTNUOVIKT TEKUNPIOOT.
H ypnon tov 1eyvoroyikdv epyalei®mv avopéVETAL Vo SIEVKOAVVEL CIUAVTIKA TPOS OVTY TN

KatevBvvon.

H epyocio tov pobntdv oe opddeg Kot 11 OTEVY, GLVEXNG KOl GLYKPOTNUEVY] GLVEPYOGiO
HETOED TV pontov ¢ Kabe opdoag mpoavmg Oa cupaiel oy aAloyn TG GTAGNS TOVG

OmEVOVTL GTN pLabnon.

O ekmoudevtikdg mov Bo evtdEel oty dbackaiio Tov T0 TPOTEWVOUEVO GEVEPLO Ba £yl TV
evkaipior voo dokiudoel cOyypoves OWOKTIKEG Kot Toudaymywkés pebddovg or omoieg Ba

ovpPdArovv oty Beitimon T 6TAoNG TOV ATEVAVTL TN KAONUEPIVY] GYOALKY| O1001KAGTL.

Oo dWdaEel onuavtikéc évvole T@v Mabnuotikov 6to mAaiclo Tov cevapiov 1o omoio

TPOPAETEL aTUOGPALPO EPELVNTIKOD EPYATTNPIOV.

H ocvpPoir tov ¢' avtd amartel addoyn tov poOAOV TOov Kol 0md TOPAd0GLoKOS KaOyNTIg
LETOTIKOV O1000KaAM®MY Kol avbevtion g yvoong, KoAeitor vo yivel cuvepydtng twv
nafnTdv Tov, onueio avaPopdis ™S TAENG Tov MG TPOG TNV KaBodyNon NG EPELVIG KoLl TNV
EMGTNUOVIKT EYKVPOTNTO TOV CUUTEPACUATOV TOV LaONTOV 0AAY KoL EPELVNTNG O 10106,

¥ éva oyoleio o610 omoio €POPUOLOVIOL EKTTAOELTIKO GEVAPLO OTMG TO TPOTEWVOUEVO

amouteiton o' OAN T GYOMKN KOWOTNTA Lo EDPVTEPT] ATOJ0YN TNG OAANYNS T®V POADV TWV

HaONTOV Kol TOV EKTOOEVTIKAOV.
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H dwevbuvon tov oyoleiov Ba mpémer va yvopilel 0TL 1 epappoyn cvyypovev Hebddmv
dwaokoAiag pe v Pondeta g Ynowokng Teyvoroyiog omontel o GAAN otdon amévavtt
o Aettovpyia Tov oyoieiov. o mapddetypo iowg ypelootel pHepikés opAdeg LabnTodv va
cLuvavTnOoVV Kol VoL EPYACTOVV GTO GYOAEID TEPAY TOL KAAGIKOV mpapiov. Avtd Tpénel Katd
Kamolo TpoOmo va dtucPaitotel Kot ot podntég va evBappuvlovv oe kdbe mpoomadeia ypnong
TOV TEYVOLOYIKOV UECWOV TPOG TNV KotevBvvon g pabnong kot g dwackoiiog. Etot
BeAtidvetor 1 oyolkr| {on Kot T0 6YOAEI0 OMOKTA £Va MO GLYKEKPIUEVO POAO GTO TAAIGLO
™ Kowwviag. H epappoyq tov TPoTEWVOUEVOL EKTOIOELTIKOD GEVOPIOV OVOUEVETOL VO

ovpuPdret mpog avtn T Katevhuvon.

H eumhoxn tov padntov pe éva avoiktd mpoPfAnuo mov amortel Olepevuvnon Kot
TEPAPATIOUO givol SomoTOPEVO OTL EVIoYDEL OO TN HEPLE TOLG TNV dNUOVPYIL EIKACIOV
Kot Tov EAEYYXO TOVG, TNV SOTHTOGCT KOVOVAOV Kol YEVIKEDCE®VY, TNV a&lonoinomn evog peydiov
€0POLG KOl TOKIAIOG YVOGEMY KOl EUTEIPLOV HECH TOV OMOIWV OVOTTUGCOLV GTPOTIYIKEG

EMIALGNG TOV TPOPANLLATOC.

Emiong ot d10ackario Tov oxécemv peta&h GUUUETAPOAALOUEVOVY LEYEODV [LE TAPOUOOCIOK
péoa dev dlvetar 1 duvatOHTNTO GTOVG HOBNTEG Vo KAVOLY TTEPAUOTE LE TOV TPOGOLOPICUO
TOL TPOTOV GULUUETOPOANG KO TV WOOITEPOV YOPOKTNPIOTIKOV TNG. [0 mapddetypa, o
TpOTOg cuUUETAPOANG TG PAong Kot TOV EUPAdOOV TOL 1G0GKEAOVS TPLYMVOL dgV UTOPEL val
amoTutmBel TOVTOHYPOVA Kol HE TOAAATAOVG TPOTOLS WE TOV TOPASOGLOKO TPOTO, OMWG
ocvppaivel pe o Aoyiopukd g duvapukng yeopetpiag. H ypnon tov Aoyiopik®y Suvoptknig
veopetpiag, o6nw¢ to Cabri geometry II, diver 1t dvvardtmta otov pobnt) vo yepileton
duvaplkd To oynUo Kol vo mapoakolovbel mmdg cvppetafdiiovror to dvo peyédn mov
peAetdvTol. AKOpa, To 1010 T0 AOYIGUIKO TOV EMITPEMEL VO KATOYPAPEL KOL TIG OPLOUNTIKES
TIWES TOV OVO HEYEBDV Kol €TGL var €yel TNV dLVATOTNTO VO TTEPLYPAPEL UE TOAAATAOVG

TPOTOVG QLTI TNV CLUUETAPOAN.
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2l 52 0.93
] ] - 1.45
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A . ] - 443
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3| 6,26 5,55
34641 595
5 648 5.07
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Ewodva 34

I'vootikd — S10aKTIKA TpoPAr Lot

[a tovg mepiocOTEPOLG pHaONTEG TO €UPaddV Tprydvov eivor omAd €vag TOMOG TOv
ypnowonoteitor otov  apluntikd vmoAoylopd Tov gufadod Kot TIMOTO MEPLGGOTEPO.
MdéMoTo 0 TOVTTOG AVTOC GLVOEETAL [UE GLYKEKPIUEVO PEYEDN TOL TPLydvov, TV Pdon Tov Kot
T0 Vyog tov. Epotiuata, 6mmg, mowg petafailetor 1o euPfadov 1606KELOVS TPIYDOVOL OTOV
petafdidetarl £vo amd To otoryeion Tov To opilovv, OT®G Yo TOPASELY O Ol I5EC TAEVPES TOV
eV ta GAAo oTotyelo Tov Topapévouy otabepd eivar acvvinBioto va tifevtor oAAd Kot
dvokolo v amavtnBovv. Ta Aoyiopikd tng duvapukng yeopetpiog 6mwg to Cabri Geometry 11
ka1 To The Geometers' Sketchpad emitpémovv v peAéTn TETOI®V EPOTNUATOV, OTWS OVTO

mov TtifeTon otV TOpovoa depebvnon.

210 6eVAPLO TTOL TTPOTEIVETOUL €0, Ol LaBNTES EpgLVOLV TOV TPOTO LETAPOANG TOV gUPadod
1600KEAOVG TPLYDVOL OTav PETOPAALETOL 1) (o od TIG ioeg TAELPEG TOV.

IMlaicwo epappoync:

Y& molovg amevBvvetat:

To cevaplo anevBHvetarl otovg pabntég g B’ Avkeiov.

Xpbvog viomoinong:
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[Ma v gpappoyn Tov cevapiov EKTIHATOL OTL ATOITOVVTOL 2 JOUKTIKES Mpec. Evallaktikd

umopel va dwatebel Ayodtepog ypovog av emheyel va yivel mapovoioon tov cevapiov otnv
TaEN pe t ypnon Prvreonpoforéa.
Xmpog viomoinong:

To oevapro mpoteiveton va oelaybel €&’ oAokApov GTO EPYNCTNPLO VITOAOYIGT®V. QQ0TOGO
oV 0 EKTOOEVTIKOG OTOPUGIGEL VO 0AEEL £VOL LEPOG TOV GTO EPYACTIPLO Kol TO VITOAOUTO
oV oYoAIKN aifovoa pe T xpnon £vOg LTOAOYLOTY Kat BivteompofoAréa 1 TO VITOAOITO Vo
d00el vtd ™ popoen epyaciag otov ehevbepo ypovo Ba TPEMEL VoL TPOSAPUOGEL AVAAOYQ TIG

OPACTNPLOTNTEG KO VO EKTTOVICEL TOL KATAAAN A QUALO EPYOCIAC.
[Tpoamattodpeveg YvOOELG:

O1 pabntég mpémet va yvopilovv:

Trv évvola Tov gpPadov Kot Tov TOTo ToL EUPd0D 1G0GKELOVS TPLYDVOV.
Tnv évvola g svppeTafoing dvo peyebov.

Tnv évvola g YpaQIkng mapdaotocns TG CUUUETAPOANG VO UeYEDDV.

Tig amattovpeveg AEITOVPYIKOTNTES KOl YEPIGHOVS ToL Tpoypaupatog Cabri Geometry 11 1)

tov The Geometers' Sketchpad.
Amoitovpeva fondntikd vAkd Ko epyareios:

Tetpddo (Yo va kpatohv GNUEIDGELS Yl0L TNV TOPELR TNG OLEPELYNONG KO VO, KOTOYPAPOVY
T0L GUUTEPAG LT TOVG)

BiBAio (yio va avatpéyovv oe avTo yio o1 d100yLEVES EVVOLES)

dVAMAa epyaciog ta omoio divovtor amd tov Kadnynm Kot Eovv g otdyo va kabodnyodv
TOLG HaONTEG 0T dEPEHVION TOV SOPOP®V EPOTNUATOV.

Odnyieg xpnong Tov YPNGILOTOOVUEVOL AOYIGUIKOD TTOV B 50000V 0md TOV EKTAOEVTIKO

Kowovikn evopynotpwon g tdéng

Ot paBntég epyoalduevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
KOTOOKELAGOVY KOl VO EEEPEVVIIOOVV GLYKEKPIUEVO CYNUOTO KOl VO OTOVTHOOLV OE
ovyKeKpIéveS epotocelc. Emopévog n depedvnon avty Ba yiver ocvvepyatikd. o va
VILAPYEL KOOGS OTOYOG Kol KOA cuvepyasion ot HaBnNTéC KOAOVVTOL VO GUUTANPOGOLY EVal

KOwd QUALO epyaciag mov TEPEYEL EPMTNOEIS OYETIKEG e 1O Bépa. Dvowkd 10 OAAO
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gpyaciog owtd Bo Tpémer va, aprveL pio opKeTd PeYdAn ehevbepion otovg pobntég MdoTE Vo

B£ToVV T O1KA TOVG EPMOTILLOTO, KO VO OTAVTOVUV G OUTAL.

¥t dudpkel TG vAomoinong Tov ceVAPiovL O KTUOELTIKOC Bo mpémer va eAEyyel Ta
CLUTEPACUATO TOV HoONTOV, Vo cvvepyaletor palli tovg, va tovg kaboonysl dote va
avTIAopBavovtol KaADTEPO TO OTOTEAEGLOTE TOVG Kol Vo TOLG EVBOPPOVEL VoL GUVEXIGOVY TNV

depedvnon.
XtoyotL:

Ot mpotewvdpeveg OpoaotnplotTteg £€xovv ®G oTOYO0 Vo TOPEYOLV OTOLG MABNTEC T

duVATOTNTO ATO LEV TNV TAEVPA TOV YVOGTIKOD OVTIKEUEVOL:

No kotavonoovv kot vo meptypdyovv v ovuuetafoin g Pdong kot tov epfadod

160GKELOVG TPLYDVOL TOL 01010V Ol {oeg TAEVPES TAPOUEVOLY GTABEPEC.

Noa cuvoécouy pe v £vvola TG GUUUETABOANG LLE TNV £VVOLd TG CLVAPTNONG.

Noa 01EpeLVHIGOVY KO VO EKPPACOVV TNV TEPITTM®SN TOL TO EUPASOV YiveTon PEYIOTO.
Ao g TNV T AYWYIKN TAELPAEL:

Noa pdbovv va mepapatiCovior pe T1g mepleyodpeves padnuatikég €vvoleg (cuppetaforn,
aveaptnm — e&aptnuévn petafinty], cuvaptTnon, KTA.) BETOVTOG EPOTALATA KOl KAVOVTOG

SLAPOPEG EIKAGIEG

Na tovg 600el n gvkarpion vor opyavdGoVV o dEG0UEVE TOVG OO TN OlEPEVVIOT DOTE Vo,

d1evkoAVVOOVUV GtV 0 YWY GLUUTEPACUATMV.

Noa a&lomot)covy T 0e60UEVE TOV TPOKVITOVY O TNV JEPELVNGT TOVG Y10l VO LEAETHGOLV

KOl VoL EKQEPAGOLY TNV GUUUETOPOAT T®V dVLO LEYEDDV.

Noa pdbovv va ocvvepydlovtar pe to GAAQL HEAN NG OMAdAG Yy vo cvl{nTmoovv Tig
TOPATNPNCES TOVG, VO OPYAVAOCOLV TO, GUUTEPAGUATE TOVG, VO SLOTVTDOCOVY KOVOVES, VoL
KOTAGKEVAGOLV GYEGELS TOV GLVOEOVV peYEDT, Vo TAPOVGLAGOLY TNV EPYACIN TOVG OTIG

GAAEG OHLBOES.

No 01K0d0UNGOVV KOOIKES EMKOVOVING OGTE VO, Yivovtol avTiAnmtol amd o GAAa HEAN NG
opHadag, omd GAOVS TOVG CLUUAONTEG TOVS Kot ad TOV Ko ynT TouG.

Av@diven tov oevapiov:

Pon epappoyng tov dpactnplotntev
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O oYedOUOG TOV OPUCSTNPLOTHTOV UITOPEL VO 10X ®PIoTEL GE OLO PAGELS:
H npd @don apopd:

OV EVNUEPMOOT TV HOONTOV Yoo TIG YEVIKEG YPOUUES TOL  Oevoplov Kot TOV

TPOPANUATIGUOD TOL TPOKELTOL VO, TOVG OTAGYOANGEL,

OTNV KOTOOKELY] TOV 100CKEAOVS TPLYDOVOL (MOTE Ol {0€C MAEVPEG TOL VO TOPOUUEVOLV

otabepéc.
[TpoteiveTon o1 podnTéc :

Noa oyedtdoovy éva evBOYpapo TUARO ®G BACT TOL 160GKELODS TPLYOVOL Kol £vol dVTEPO

otafepd LOVYPAULO TUNHO O UKOS TOV GOV TAELPOV TOV 1GOCKEAOVS TPLYDVOU.

Noa oyedidoovv 10 1600KkeAEC Tpiywvo pe Pdomn kot ioeg mAeLPEG Ta TopaTave vBvYpappo

Tuqpoto pe ) fondeta g evtoAng «I[loAvywvo».

"Evag tpOmog KaTOGKELNG TOV 1GOCKEAOVG TPLY®VOL €lval 0 oXeSIAGUOC €vOC KOKAOL e
axtiva 0 otafepd gvBHYpappo TUHO Ko pio yopdn Tov ion pe T Paom Tov 1600KeA0DE
TPpLYdVoL. To 1600KEAEG [Le KOPLOT TO KEVTIPO TOV KOKAOL Kol BACT TN YOPON IKOVOTOLEL TIg

QTOLTOELS TOVTTPOPANLOTOC.

21 ovuvéyeld ot panTéc Kavouv meEPAnaTo petafdrAiovtag v PAcm Tov 1G00KEAOVG

TPLYDOVOL.

H devtepn pdon apopd

oV pétpnon g Pdong Kot Tov pPadov Tov TPrydvov,

OTNV HETAPOPA TNG LETPNONG T®V OLO HEYEDDOV GTO KaPTESIAVO GUGTNUA AEOVOV,
OTNV TVOKOTO{NOT T®V LETPNOEWDV

oTNV ££0,Y®YY] CUUTEPUGLATOV Y10l TOV TPOTO GUUUETAPOANG TV dvO PEYEDDV.
[TpoteiveTon o1 pobntéc:

No emAégovv TiG KaTtdAANAES €VIOAEC MDOTE Vo LETPNOOVV TO UNKOG TNG Pdong kot to

euPaddV Tov Tprymdvov.

Noa epueovicovy 1o GOGTNO GLVTETOYUEVOV KOl VO KAVOLY LETOPOPA LETPNONG, TOV LIKOLG
™m¢ Paong otov d&ova yy Kot Tov guPadod GTOV KATAKOPLPO AEOVO Yy HE TNV EVIOA

«Metagpopd pétpnong».
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Noa oyedidoovy T1g KabeTec 6TOVG dVvO AEOVESC GTO oMELR TTOL OPIoTNKAY KOl TO ONUELD TOUNG

oVTAOV.

Noa oyedidcovv tov yempetpikd tpdmo tov onueiov Toung otav petafdrietor 1o éva dKpo

™G PACNG TOL 1IGOGKEAOVG TPLYDVOV.

Me tm Ponbewa g evtodc «Ilivakomoinon» vo TVOKOTOUMCOLY TIG TIHES TOV OLO

petafAnTav.

Na meptypdyovv Tov Tpomo PeTABoANS ToL eUPadod 6€ GyEomn He TNV UETAPOAN TOV PUNKOVG
g Paong.

No ekppdoovV AEKTIKA Kol aAYERPIKA TOV TPOTO GUUUETAPOANG TV VO HEYEDDV.

Noa ekppdoovV AEKTIKA Kol aAYERPIKA TO LEYIOTO TNG CLUUETOPOANG.

Ocopeitor oxoémpo oto TtéAog kdbe @domng, OAeg ot ouddeg vo KAVOLV pio GUVTOUN

TOPOVGIOCT) TOV GLUTEPAGUATMV TOVG,.
Ta epyoaieia Tov Ba ypnoporombovv

To mpotewvoOpevo AOYIGHIKO emeAéyN e KPutnplo TNy eEuanpétnon TovV ovoyKko®v Tov

TPOTEWOUEVOV dPACTNPLOTHTOV.
To Cabri Geometry II divet T dvvatdtta 6TOVS PHOBNTES:

Noa emAéyovv and éva TAN0o¢ epyareinv avtd mov Bempovv KaTAAANA Yo TIG OLEPEVVCELS

TOVG.

Noa 0£10mo1o0v TIg YVOGCELS TOVG KOl TIG EUTELPIEG TOVG TPOKEYUEVOD VO KATOVONGOLV TNV

S d1KaG10 GUUUETABOANG TOV YEMUETPIKAOV LEYEODY TOV 160GKEAOVS TPLYMVOUL.

No ovorTTOeeoUV  GTPATNYIKES OLEPEVLYNONG Kol OELOTOINCNG TOV EUTEPUDY TOVG KOl TOV

EPYOUAEL®V TOV AOYIGUIKOD.
No emtAéyovv ta KaTdAANAL pYOAEi Y10 VO KAVOLV TIC O1EPEVVIICELS TOVC.

Na exkppalovv v cuvaptnomn Twv dvo Peyeddv.

Enéxtaon:

Q¢ TPOG TNV EMEKTOCT TOV TOPATAVE® Ol LOONTEG UTOPOVV VO LEAETHGOVV TNV GUUUETOPOATN
peyebmv Kot GAA®V YEOUETPIK®OV oYNUAteV Omwg TG TAeLpds kot tov gufadov evidg
IGOTAELPOL TPLYDOVOL Kol va cuvdécovv Pabvtepa v €vvola NG GLVAPTNONG HE TNV

GUUUETOPOAN HEYEDDV YEOUETPIKMOV CYNUATOV MG TUPAOELYLLOL.
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A&oroynon petd v eappoyi:
Q¢ Tpog TIG EMOMEELS TOL GEVAPIOL:

O exmadevTikog eAEYYEL KATA TOGO emTEVYONKAV 01 0TOYXOL TOV cevapiov kot e&eTalel Tov

AOYOVG Y100 TOLG OTOTOVG KATTO101 dgV EMTEVYONKAV MOTE VO TAPEUPEL AVALOYOL GTO GEVAPLO.
Q¢ mpog ta epyareio

O exmadevTikdg eAEYYEL TNV €VKOAMA pe TNV omoia o1 pantéc a&lomoinoay T epyoieio TOV
TPOTEWOUEVOL AOYIGHIKOD GE GLUVOLOCUO HE TNV COPNVEWL TOV OOMYlLOV TOV KOl TOV
TEPLYPUPDOV TOV PUAL®V epyacioc. Aoy alloloynoetl ta dedopéva tov emepPaivel avaroyo

OTO GEVAPLO Y10 TNV ETOLEVT] EQOPLOYT.
Q¢ mpog v dadikacio vAoToinong

O exkmodevtikdc aflohoyel v dwdikacio vAomoinong Tov cevapiov afloAOYdOVTAG T

ototyela Tov dgv dovAEY VY KaAd Kot Tpocapudlel To GevEpLo.
Q)¢ TPOG TNV TPOGOPLOYN KO EXEKTAGIULOTNTA

H dvvatémto eméktaong tov oevopiov Kol 1 EVKOAIN TPOCHPUOYNG O VO GYOMKO
nePPAALoV N 0NV SBOKTIKY 0TlEVTO EVOC EKTAOELTIKOV 1] GTNV KOLATOVPA HOG GYOAIKNG
TaENG etvan éva amd To ototyeion mov o Kab1oTovV onuovTikd. O EKTOOEVTIKOS TPEMEL VOl
APl coPapd VTOYN TOL OVTEC TIC TOPAUETPOVS KOL VO TPOGAPUOGEL TO GEVAPLO OVAAOYOL.
[dwaitepa OTOV EPAPUOGEL TO GEVAPLO TOAAEG POPEC KO OE SLOPOPETIKEG TAEELS 1] AVTOAAAEEL
10éeg pe dAAovg cuvadéhpovg tov Ba €xel dedopéva pe to. omoion B pmopel vor KAvel

OVGLOGTIKEG TPOCUPLOYEC.

9.3 Xe1propog aryeppikog YyneroK®@vV GUGTIUATOV.

9.3.1 Xevapro 7. H Opowdtnte Tpryovev og Adyog ITisvpov
I'vootikn meproyn:

AlyeBpa A" Avkeiov.

H ypapupukn cvvapon y= oa-x

Yvvteheotr|g oevBvvong evbeiog.

I'eopetpio A” Avkeiov

Opotvmta TpLydvemV
Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 130

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




O

To mpotewvopevo Bpa agopd v avaltnon opoimv TPLyOVOV HEGH OO TOLG ADYOLG TV
mAevpdv tovc. H ypappkn cvuvaptnon Bo anotedéoet éva epyaieio avalntmong icwv Adywmv

Gpo Kol OLoi®V TPLYDOV®V..
Teyvoloyika epyareio:

To cevapro mpoteiveton va viomomOet pe 1o Aoyiopukod Function probe.

YKEMTIKO:
Boown wéa:

Av dwBétovpe évav moAD peydro aplBud opboymviov Tplydvemv Kot TG LETPNOELS TV 00O
KaBETOV TAELPOV TOVG UTOPOVLLE VO dNUOVPYNGOVLE Evav Tivako pe dvo othiec. H mpdt
omAn Ba mepLéyel To UNKog TG Hiog kaBetng mAevpds evog opbBoymviov TPLydVOL Kot 1M
debtepn oTAN Ba mepLéyel To pNKog TG GAANG Kabétov. H anewodvion tov C{evydv Oa
UTOPOVGE VO, VITOJEIEEL TIG OPAOEG TV OUOIMV TPIYDOV®V HECH TOV GLVELOEINK®OY onUEi®V

Ta. omoia Ba dnpovpyovoav.

Ta opown opBoydvia Tpiymve avamoploTdVTol TAEOV HECH GLVELOEK®Y oNUEi®V eV 1M
KAlon g evbeiog mivw otnv omoia avikovv TPocdlopilel Tov otabepd eomTEPIKO AOYO

ONAadN TNV EQATTOUEVT TNG YOVIOS .
[TpootiBépevn a&ia.

O «xoataxeppotiopds ™me VAng oe PiPiio, KepdAolo kol TopaypaEOLS OMUOLPYEL TNV
avTiAnym 0Tt T LOONUOTIKG OTOTEAOVV VA GUVOAO SLOKPITAV KOl TOAAES POPES AGVVIETMV
EVVOLDV KOl TPOTACEWV Ol Omoieg €papUOlovTol G TOAD GULYKEKPIUEVOH KOl ECTIOGUEVA
mpoPAHaTe Kot 0oKNOELS. ATO TV GAAN M Kotavonon Hog Evvolog ivol avaloyn mpog 1o
TAN00G TV cLVIEcEDV OV O100éTEL e GALES EVVOleG HEGO GTOV YDPO TV pobnuatikomy. H
npootfépuevn allo Tov ovykekpyévov cevapiov otnpiletal 610 YeYovog OTL HECH TOV
oeVaPion OVO PUIVOUEVIKE EEVEC TEPLOYES TOV LOOMUOTIKOV, 1 YPOLUIKY] GLUVAPTNON KOl TO.
opown tpiymva, Bo aAiniogumiakovy kot Bo cvvdeBovv péoa amd TIC OLVATOTNTEG OV
mapéxel M TeYvoAoyia.  Zvykekpiuéva péocw Tov cevapiov Ba dobel 1 duvatdHTNTO GTOVG

poontég:
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Noa onuovpynoovv ot idtot otadiokd pio dwadikacioo EAEyyov Kot Tagvounong opoiwmv
pryovev. H dwdikacio avty umopel va emavaloppdveror toydtato evd cvyypoveg o

UTTOPOVV VO, SNULOVPYOLV HEYEAD TANOOG O LETPNOEIS TAELPDV OUOI®V TPLYDVOV.

Ot podntéc Bo cuvdécovy TEPLoYEG TOV HOBMUOTIKGOV Ol omoieg Ol novo Ppickoviol ce
OLLPOPETIKEG TTapAYPAPoVG OAAG kol o PBPAlo SUPOPETIKMOV YVOOTIKOV OVIIKEUEVDV

(AkyePpa — I'ewpetpia)

H ypaowm moapdotaon g YpoUUKnG cuvaptnong Ba petatpanel o £va avtikeilevo mévo
010 omoio ot pafntég o ePUPUOCOVV UETACYNUATIGHOVS Ol OmOoiol  KOTOyPAQOVTOL
aVTORAT®MG 0md TO AOYIGUIKO. AVTH akPIP®OG 1 SLVVOETOHTNTO LETAGYNUATIGHOD TG YPOPIKNG
mopdotoone €xel  pio  waitepn owoakTiky  afle  a@ov otV oLVNON  TWPAKTIKA 1
LETAGYNUOTIGUOC avTOG gival 1 KotdAngn kot Oyt m aeetnpio ¢ Olepevvnons piog

GLVEPTNOTG.

Ot ToAOTAEG aVOTOPOCTAGELS TG GLVAPTNONG, 6T0 Hadnclokd TePPdriiov 6to omoio Oa
vAomomBovV 01 dPaSTNPIOTNTES, Eival OLVAIKA CUVOESEUEVES Kot 1 peTdPaon amd v pia
oV GAAn yivetol péca amd TV SuvaTOHTNTO CAANAETIOPACNG TV YNOLOKADV EPYOULEIWDV.

Ot pobntég Ba dwumpaypatevtodv Kot Oa SEPEVVIGOVY TNV GLUTEPLPOPE TNG GLVAPTNONG
ovvepyoalopuevol PeTa&l TOovg Kol Pe TOV dddoKovTa dote N aibovca vo petatpanel oe Eva

EPYOOTNPLO LOONUATIKOV OPOCTIPLOTATOV.

Mlaicwo epappoyne:

Y molovg amevfoveTol:

To cevapro amevBovetor otovg padntéc g A” Avkeiov.

Xpovog vAomoinong:

Mo v epappoyn tov cevapiov extipdron 0Tt omontovvTon 2 SOUKTIKES MPES.
Xmpog viomoinong:

To oevaplo mpoteiveton vo deCayBel €&’ olokAnpov oto gpyactiplo vmoroyiot®v. O
TEPOUATIONOG e TN Pondeta KatdAANAov AOYICUIKOD amottel Tive o’ OAo EPYACTNPLO LUE
10 tovAdyiotov Béoelg, dGTE Vo LopovV vo. pyYacToVV ot pobntég avd tpeg. H emioyn amd
TOV O0ACKOVTO VO TO VAOTOM0EL 6TV aifovca ddackKaAiag pe v ypnon Pvteonpoforéa

Ba axOpwve 10 pHEYOADTEPO PEPOG TNG TPpOoTIOENEVNS a&iag.

[Tpoamattodpeveg YvOOELG:
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Q¢ mpog ta podnuatikd ot podntéc Oa mpénel va yvopilovv

Tnv évvola kot Tig 1010TNTEG TOV OLOIMV TPIYOVOV.

Tnv évvola tov Tivako TGV Kol TG YPOPIKNG ToPACGTOoNG GLVAPTNOTG.
Tnv ypaoikn TapdoTacn avoidy®mV TOGHV.

Tnv évvola tov cuvteheotn devBuvong g evbeiog y=al Iy

Q¢ mpog Vv te)voroYia ot padntég Ba mpémet va yvopilovv

Tnv Aertovpyio Tov Tivako TGV TOV AoYIGHKOD fp Kol 1010iTEPA TNV CUUTANPWOOT LLOG

OTNANG LECO HOG GAANG.

Oocov agopd otnv Aertovpyia g apBuounyoavig Ba mpémel vo yvopilovv v onupoacio g

OVTIOTPOPNG LEG® TOL KOLUTLOV inverse.

Trv nuovpyia Ypaeikdv topactdcemv

Tnv Aertovpyio g 0plo VTG TapaUOPPMONG LG YPOUPIKNAG ToPAGTOOG.
Amontovpeva fondntikd vAkd Kot epyareios:

Kabe opdda elvar oxompo va dabétel Eva pOALO epyaciag péoa 6to omoio o dvdokmv Ba
éxel Béoel ovykekpiuéva epotiuota kot odnyiec. EmmAéov kadd Oa eivor or podntéc va

StBETOLV €val TETPAOI0 CNUEIDCEMV.
Kowwvikn evopynotpoon g taéng

Ot paBntég epyoalduevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
EMVONGOLV TPOTOLS OEOTOINONG TOV SVVATOTNTOV TOV YNEKOD £pYoAEiov TO omoio
dwbétovv. Emopévag n diepevvnon avtr Oa yiver cuvepyatikd. [ vo vdpyet Kowvog otdyog
Kol KoAN ovvepyocio ot padntég KOAOVVIOL VO CUUTANPMOOOLVY &va KOwd QUAAO epyaciog
OV TEPLEYEL EPWTNOELG OYETIKEG e TO B€pa. Duokd 10 PUALO epyaciag avtd Ba mpémel va
AP VEL LI OPKETA LEYAAT EAgLBepia 6TOVG LaONTEG DOTE VO BETOLY T SIKA TOVG EPMTNILOTOL
KOl VO ATOVTOUY G” QUTAL.

2 OpKE TNG VAOTOINONG TOV Gevapiov 0 eKTOdeVTIKOG Oor mpémel va eAEYYeEL Tal
ovumepdopato TV podntov, va cvvepyaletonr poli tovg, va tovg kobodonyel wote  va
avTIAapPévovtatl KOADTEPO To ATOTEAEGLLOTE TOVG KO VO, TOVG EVOOPPOVEL VO GUVEYIGOLV TNV

depevvnon.
Ytoyot:
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Ot dpaonplOTNTEG MOV TEPLYPAPOVTOL OTN] OCULVEYXEW &YOVV ®C OTOYO TNV HECH

TEPOALATICLOD GVVOEST Kot KOTAvONon PACIKOV HOONUATIKOV EVVOLDV KOl GUYKEKPIUEVOL:

Ot paBntéc Ba pdbovv va ypNoYoTOovV TV 1OTNTO TOV OHOI®V TPLYOVOV (S10THPNCT TOV

AOYOV T®V TAELPOV TOVG) Yo Vo, BpioKovy OOl LETAED TOVG TPIY®VA.

®a pdbovv va vroAoyilovv TG Yovieg evog opBoywviov tprydvov Otav ivat YvwoTéG ot dvo

KaBeTEC TAEVPEG TOVL.

Oa epunvevcovy Vv VTaPEN cuveLBEIK®V oNUElOV HEGH GTO TANIGLO TNG OHOOTNTOG TV

TPLYOVOV.
Ba cLVOECOVV TNV YPOUUIKT] CUVAPTNOT| LE TNV OLOIOTNTA TOV TPLYDV®V.

To mopamdve aPopovy Tovg YVMOOTIKOVS 6TOXoVS. Ol KOvmVviKol 6Tdyol yio Toug nodntég
evromilovtal Kupimg otV ocLvePYNsio Kol TNV SOTPAYUATEVCY] TOV 10EDV TOVG MOTE 1)

YVOGN VO, AITOKTHGEL £VOV OIVTOKEUEVIKO YOPOKT PO

Avdivon Tov oevapiov:
Pon epappoyng tov dpactnplotntev

O duwdokwv Ba pémet va €xet etoyudoet 20 {evyn Kabétov TAELPOV OV Ba AVTIGTOLXOVV GE
20 opboymvia tpiyova. Oo €xel epovticel Ta Tpiywvo ovTA Vo amoTteAoOV TPel Opddeg
ouolwv opboyoviov tprydvov, onAadr ot Adyol Tov V0 KaOET®V TAELPOV OAMV TV

TPIYOVOV Ba Tapovstalovy GLVOMKA 3 S1UPOPETIKAE ATOTEAEGLLOTOL.
[Ipwt pdon

v apyn 0 O10GoK®MV EMXEPEL VO KIVITOTOWGEL TOVG HadnTéc emonuoaivovtag 6t otV
OpacTNPOTNTA OVTY €KTOC A0 TO OMOTEAECHO £XEL ONUOCIO KoL O ¥POVOS LVAOTOINGNG O
omoiog Ba mpémel va eloyiotomonBel pe v Pondela T®V VITOAOYIGTIKOV EPYUAEi®V TOV

ow0étouv.

2V cvvéxeln amevBvvel To epATNHO «pe TOGOVG TPOTOVS UTOPOVUE v EAEYEOVE AV VO
Tplyovo elvar poo;» dote vo TpokAnOel dampayudTevon Kot ovakAnon Tov Bactkov
WOTTOV TOV opoiov Tprydvev. Eivor onpovtikd va vrmoypoppiotel 0tt o Adyog O6vo
KaBETV TAELPOV £vOg opBoymviov Tprydvov mapapével otabepdc oe kdbe OPO0 TPOS TO

apywo Tpiywvo.

>10 onueio avtd {ntd and Tovg HaBNTEG Vo TEPAGOVV GTIS GTHAES TOVL THVAKO TIUDV TOV
Aoytopkov to 20 toa {edyn TIUOV OV AVTICTOWOVY G€ TAEVPEG opboymviwv TpydvmV
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Kol Toug (Ntd va eEAEyEovv oo Tpiymva givar opota. Evoeiktikd Ba pmopovoav va {ntcovv
amd TO0 AOYIGHKO VO GCUUTANPAOGCEL pio EMTAEOV CTNAN HE TO TNAIKO TOV TIUOV TOV 600
AoV otnlov. O diddokwv cuintd pe KaBe opddo TV SvVATOTNTO QLT 1 OTOLNONTOTE
GdAAN Aon mpoteivouy ta péAN g opddoc. Ta dpota tpiywva kabopilovtal amd Tovg icovg
Adyovg o1 omoiotl TPOoKHTTOVY 6T TPITN GTHAN ad OTOL Ot LaNTEC Bl ¥PNOIUOTO|COVYV TV
aVTIGTOUYT 1010TNTA TOV OLOI®V TPLYDOVE®V.

Av 01 Hofntéc KOTaoKELAGOVY L TPitr GTHAN 1 omoia va vroioyilel to mAiiko B/y Tote Oa

TOPATNPGOLY OTL TO TNAIKO avTO TTaipvel Tpelg dapopetikes Tipég 0,77 , 0,56 ko 0,42. Ot

TIEG oTEC KaBopilovy Kot TIG TPES OUASES OLOTWV TPLYDV®V.

Apxeio Enefzpyooio Anootodd Nopofopo Tieokog
__& ]

B Y A=y

n.a3 1.08 0.77 =

0.4 0.57 0.4z

1.58 2.84 0.56

1.02 2.649 0.42

2.54 4.549 0.56

1.02 1.33 0.77

11.41 14.98 0.77

1.348 3,31 .42

343 617 0.56

fi.2h .13 077

224 2.91 077

2.41 .02 0.42

a8 .73 0.7y

A.01 10.82 0.56

a.67 13.61 0.42

4.38 10.581 0.42

224 4 .21 077

3.0 7.22 0.42

54 9.34 0.56

473 B.15 077 >
J S

[Tivaxog 1: Ta Cevyn ko o AdYOG.

Ed® kaAd Ba eivor va vroypoappiotel 6t 1o mniiko B/y dev eitvar Adyog opoldtrag aAld

AOTEAEL KPLITNPLO OLOLOTNTOG ATV TTOPApEVEL 6TaBEPO GE dLdpopa Tpiywva.

Axoun kard Ba nTav otov aova yy va tomobetnBodv ot THEC TG TAELPAS ¥ YTl TOTE TO
mAKo y/xX Bo ex@palel TV TPLYOVOUETPIKN €PomTOUEVN NG Yoviog B kot ot Tpég g

epantopuévng Ba mapovsidloviol 6TV TPiTn GTHAN.

21V cuvéRELd 0 JBACKMV BETEL TO EpOTNUA OV T CEVLYN TIUDV HETAPEPOUEVO GTOVG AEOVEG
TOV TVOKO YPAPT O TOPOVGLAGOVY Kamota kKovovikdtnta. H ovltnon néve oto epotnua
avtd Bo pmopovoe Vo KOTAANEEL 6TO GLUTEPAGH OTL ToL onueion LAAAOV B TapovGlaGoLY
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TPELS OLPOPETIKEG KAVOVIKOTNTEG, Mo Yoo kéBe opdodo onueiov. Edd tifeton mAéov 10
EPOTNUA TOS B avaKaALEOOVY Ol TPELS OUAdES HE TIC OLVOTOTNTEC TOV WOG TOPEYXEL O
nivaKag ypaoenua.

Ot avoroyleg Bo mpémel vo TOPATEUYOVY TOVG HOONTEG GE YPOUUIKES OYEGES Ol OMOleg
exepaloviot amd eEIGMOELG TNG LOPPNG Y=0L.X.

21 cvvéyela ol paBnTég amootéEALOVY TO oUElN GTOVG AEOVES .

Ot pofntég kotaokevalovy v gubeia y=) Kol 6T GUVEYELD LLE TO EPYOAEIO TOV EAAGTIKOV

YEPLOHOD TTEPIOTPEPOVV TNV EVOEIN DOTE VAL TPOCAPLOCTEL TAV® GTA GNUETXL.

S e=

‘ opo |

Ewéva 35: Amootohr| onueiov oto

ypéonua Ewova 36: Tlepiotpoon| g w=y

Méow g meplotpopnc g evbeiog pe e€lomon y=y ot abnTég ovaKaAOTTOUV TPELG OUAOES
oLVVELOELOK®OV ONUEI®Y EVA GLYYPOVOG TO AOYIGHUIKO TOVG OTVEL TN SLVOTOTN T VO EVIOTICOLV

Kol TIG €£I0MCELS TOV TPLUDV EVOELDY TOV TPOKVTTOLV:
y=0,77x  y=0,56x y=0,42x

2V ovvéxeln ot PaNTEG SOmPAYUOTEDOVIOL TO. OMOTEAECUATO OTIS OVO TPONYOVUEVEG

dPACTNPLOTNTES LE GTOYO VO TOL GLVOEGOLV.

Mia o0Ovdeon OBa umopovoe vo givol 1o yeyovog OTL ot Adyol mov glyav €VIOTIcEL UE TOV
nivako TIHdV epeavifovtal wg cuvteleotés devBvvong otig 3 gubeieg . Avtd Tapanéunel o

TPLYOVOUETPIKY EQATTOUEVT TG YOViag Tov Ppioketor amévovtt and Tn KpdTePN TAELPA.
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Ed® 0 d1ddokmv £xel Tnv dvuvatdTNTO Vo 001 YNOEL TOVS LABNTEG GTNV avVAKANGN TG Evvolag

™G KAiong evbeiog 1 omoia pmwopel va diepevvnBel péca amd T1g SuVATOTNTES TOV AOYIGHKOD.

=

| 2y 1)=2-21) = {(8.52- 32407 18-4.19)} | m=0.77

Ewéva 37: H whion kdBe evbelag pmopel vo egviomiotel pe 1 Ponbeia tov KatdAAniov
EPYOUAEIOV TTOV LTOSEIKVVEL KOl TO OO0 AEITOVPYEL EPOGOV £xEl EMAEYEL O GLYKEKPIUEVN

gvbeio.

Ed® 10 onuovtikd etvar 61t to opBoydvio Tpiywvo 10 0moio KataokeLAlel TO AOYIGHIKO EXEL
TAEVPEG TOV OTOI®V TAL LETPAL EIVAL OVAAOYQ TPOS TOL LETPOL TOV TAEVPDOV TOV TPLYOVOV TNG

oudoog.

Ddom devtepn

Amo 10 onueio avtd o dwdokwv {Ntd amd Tovg LaONTEG VO CUUTANPADOCOVY TV TPITH GTAAN
pe tic yovieg tov 20 tprydvov ondte ot pobntég Ba mpémel va avakaAiécovy po Pacikn
00T TOV opoimV Tpy®VeV ( €Youv 10eC YOVIEG) OOTE Vo AMAVINGOLY OTL amoTeital

VTOAOYIGUOG LOVO TPLOV SUPOPETIKAOV YOVIDV, OGEG ONAAON £ival Kot 01 OUAOES.

Téhog ot pabntég pe v Pondeta g apBpounyovig o mpémet, petd and dwompayudtevon,
Vo avayveopicovy 6to TAiko B/y tnv £vvola TG TPLYOVOUETPIKNG EPOTTOUEVNG TNG YwViag B.
Axoun Ba mpémel va avayvopicovv 0Tt 10 TPOPANU To omoio KaAovvtal vo. AbGovy glvat:

*“ No vroAoytotel | Ty g yoviag o 6tav givatl yvooTni 1 T TG 0.

To wpdPAnpa avtd givar To avtioctpo@o tov cuvndicuévov mpofAnpatog * Na vroloyiotein

T TG €P® OTav gival Yvoot] N T ®’ Kot avtd Bo TPENEL VO TOVIGTEL 6TOVG HoBNTESG
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aeov £101 Ba katarlapfovv ™ onuacio va emAééovpe to Kovuni INV (ANTIETPOOH) oty
aplpounyovy] ®OOCTE VO EUPOVICTEL TO KOLUTI tan-1y pe to omoio umopodue va

vroAoyiCovpe ™ yovia 6tav yvopilovpe TV EQATTOUEVT TG YOVIOS .

! AptBpopnxavi - [0 x|

Apxzio  Emsfepyooio Anootodf [NopdBupo  ApBpopnxosd

37.5962711

K o
el ol bl i
bl b Ll
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Ewova 38: H Aertovpyia tov INVERSE (INV)

ddaon Tpit

Metd Vv 0AOKANP®ON TOV EAGE®V TNG dpacTnpldTTag Ol HoONTEG TEPLYPAPOVY YPOUTTMG
TNV mopeia Kot To amoTEAESUATE TNG.

O daokwv Bo {nMoetl amd ToVg HOONTES VO ATAVINGOLV GE GUYKEKPLLEVO EPOTHLOTO DOTE

VO T, YPNOILOTOGOVY ®¢ Paor dampayUdTELONC.
To epompota avtd Oo propovcay va £V TNV TPOKATO dOUN Kot GEPLL:

Noa meprypdyete tov TpOTO e TOV OO0 YPTGILOTOCATE TO AOYICUIKO Y10l VO EVIOTIGETE
ouola TPlyve Kot Vo oVOQEPETE TIC WOOMUOTIKES €VVOleg UE TIC omoies a&loTocaTE TO

AOYIGLUKO.

Noa TekunpldceTe TNV 0&l0TIOTIO TOV OTOTEAECUATOV GOG, Y10 TOOV AOY0 dNAadN Umopel va

etvar kdmotog BEPatog 6Tt o1 6THAEG EYoVV GLUTANPWOEL e TOL GOOTA APOUNTIKA dESOUEVA.

No avaeépete kot vo, 6YoAAceTe TUYOV VEX LaONUATIKE dEGOUEVO TTOV TPOEKLYAV KATH TNV
SlapKELNL TNG OPACTNPLOTNTOC. ZVYKEKPIUEVO VAL TEPTYPAYETE TIG CUVOECELG IOV EYETE KAVEL
HETOED HOOMUOTIKOV €VVOLOV Ol Omoieg O0ev NTOV QOveEPEG OTO OYOAMKO PiAio ko Ta

pobnpota Tov iyoate PEXPL GTIYUNG TOPOKOAOVONGEL 6TO GYOAElO.
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No avagépete TuYOV OLOKOMEC TIG OMOiEC CLUVAVINGOTE Kol TOV TPOTO LE TOV OMOi0 TIg

Eemepdioarte.

DdvALo epyaciog

O xabnynmg tov Mobnuotikeov oe éva oyoieio dev Pabuoroyel povo v wavotnto vo

Adoel kdmolog éva TpOPAN U aALd KoL TO TOGO YP1YOPa TO AVVEL.

O kaBnynmg Aomdv €0mwaoe 6ToVG PadNTEG Evay mivaka pe TG KaBeTeg mAevpég P Ko v ikoot

opBoywvieov Tprydvov.

[Mhevpd | [Mhevpd | 'ovia
B Y B
0,83 1,08

0,24 0,57

1,58 2,84

1,12 2,69

2,55 4,59

1,02 1,33

11,51 14,98

1,38 3,31

3,43 6,17

6,25 8,13

2,24 291

2,51 6,02

5,18 6,73

6,01 10,82
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5,67 13,61
4,38 10,51
3,24 4,21
3,01 7,22
5,19 9,34
4,73 6,15

[Tivaxog 2

ZMmoe and tovg pabntég vo eAEyEouv av LIapyovV HETOED TOV TPLYOVOV OUTAOV OOl
Tplyovo Kol cuyxpoves va ta katatdovv og opddeg. EmmAéov {fjtnoe va vroloyicovv
HUIKpOTEPT OO TIC 0&gleg Ymvieg KAOe Tprydvov.

No cu{NTNCETE KO VO ATAVTINGETE TIC TAPOUKATO EPMTNOEL,.

Awbétoope dvo Tpiyova kot BEhovpe va gréyovpe av eivar Opota, pe mOGOVG TPOTOVG
pmopet va yiver awto;

Av mepdoovpe TIC TYEG TOV TAELPAOV TOV 0pHOYOVIOV TPLYOVOV G€ VO GTNAEG TOV TTiVOKQ
Tipaov Tov F.P, tog pmopovpe va draxkpivovpe ta dpota tpiyova;

Av mepacovpe ta {evyn TOV KOOETOV TAELPOV GTOV TIVaKO YPAPNUO Kol KOTAGKEVAGOVLE
TNV YPOPIKY| TOPAGTACT TNG GLVAPTNONG Y=Y, TWG UTOPOVLE VO EVIOTIGOVUE TIC OUAOES TOV
OLLOL®V TPIYOVOV;

[Mwg cvvdEovtal Ot AmaVTNGELS GTIG dVO TPOTYOVUEVES EPMTICELS;

"Eyete evtomicel T opdoeg Twv opoimv Tprydvev. Ty 1p®dT (KEVH) GTHAN TOV VoK Tov
éxel 000l oto PUALO epyaciog oe kbBe KeAM va YpAWETE TNV OLAd GTNV OO0 AVIKEL TO
ovykekpipévo tpiyovo (In. 2n, 3n ). Av coag {nrovoav vo GOUTANPOGETE otV devTEPT
opdoa Eva Tpiymvo Opoto pe ta o1 vdpyovta Tmg Bo pmropovoe va yivel avto;

Topa Oa mpénet vo copumAnpwdel n tpitn oA pe 11 Yovieg TV tprydvov. Qo tpinet vo

vroAoyicovpe 20 dopopeTikéc ymvieg; No SIKaoAOYNCETE TV ATAVTINGT GOg.
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[Towog tprywvoueTpikdg aplfnog cuvocetar pe Ta 0edopéva Tov TpoPAnuatoc; Me m fondeia
™G apBuounyovig va vroloyicete ™ yovia B mov avtictoyel oe kdbe mniiko kol to

OTOTEAEGLLOTO. VO TEPOGTOVV GTNV TPITH GTHAN).
Ta epyaleio Tov Ba ypnoiponombodv

o v vidomoinon tov cevapiov Oa ypnowomomnbel to Aoyopkod function probe. To
OLYKEKPIUEVO AOYIoKO dwabétel tpia mapdbuvpa To yphonua, Tov mivako TILOV Kol TNV
aplOpounyavr. Kdébe éva amd ta mapomdve epyoieion Sabéter pio oepd  amod
Aertovpykdtteg oplopéveg and TIg omoieg gival amapaitnteg yio 11§ opactnpottes. o
TOPAOELY L TO YEUGHO LG OTHANG HE TNV Pondela Tov VITOAOYIGTH I 1| TOPAUOPPMOOT LLOG
YPOPIKNG TOPACTUONG.

Enéxraon:

Ot dpactnpoteg Bo pmopovoav va emektafodv v 0 OOACK®Y oTNV OeVTEPT GTNHAN
TOPaOECEL TNV VTOTEIVOVGO TOV TPLYDOV®V TOTE 1 TPLYOVOUETPIKY| £vvola Tov Oa epmAakel pe

v dpactnprotnta Ba givor To nuitovo N to cvvnuitovo o&eiog yoviag opboywviov Tprydvov.

A&woroynon petd v epappoyn:
Q¢ mpog Tig EMOIMEELS TOVL ceEVapiov:

Metd v vAomoinon Tov cevapiov 0 J1OACK®V EAEYYEL KATA TOCO £METEVYONGOV Ol GTOYOL
Tov cevapiov. 'Evag tpomog elval Kot 1 KATAOKELY] KOUTAAANA®V EPOTNCE®V TIG OTOIEC OTO
1éhoc Ba amevBHvel TPog Tovg pabNTég Yo va edéyéel Tov Pabpd KaTovoOnong TV EVVOLOV

Tov giyav epumloket.
Q¢ mpog ta epyareio

H epopuoyq péoo oe mpaypotikés ovvOnkes pog Opaoctnpldttog mopovotdlel un
OVOUEVOUEVES OVOKOAIEG Ol omoieg pmopel vo ogeilovior 610 Yneuokd epyoAeio mov
ypnowonoteital. Ot duokoAieg mov Ha TapovslacToLV Bo KaTaypapovy and Tov dddokovta
0 omoiog Ba eite Ba PeEATIOCEL TIG OMOUTNOELS TOVL GEVAPiOV gite Ba GYedACEL Lo TEPIGGOTEPO

KatevBuvopevn mopeia EQOPLOYNG TOL 1010V GEVAPIOL.
Q¢ mpog v d1ad1Kasio. VAOTOINGNG

H dopn tov cevopiov, n cepd TV SpacTNPOTHTOV KOl TO EPOTAUOTA TOL TIBEVTOL GTOVG
pnantég amotedobv avtikeipevo allordynong omd tov ido tov dwdokovia. Kpatdvrog
ONUEIDOES YL TIG OLOKOMEC VAOTOINGOMG GLYKEKPIUEVOV OPACTNPLOTATOV UTOPEl Vo
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eKTIUNOEL To. onueio ota omoia o1 paBnTég oNAmvay 1 eKOA®VAY dLGKOMEG Katavonong M
EQOPUOYNG. XTNV GLVEYELN, UE KATOAANAES EMEUPAGEIS OTIG OPACTNPLOTNTEG, EMYEPEL VA
Bepanedoel o TPOPALATO TOV TPOEKLYOV OTAOTOIOVTOS JUOIKAGIES 1| TEPLYPAPOVTAG LE

LEYOADTEPT COPNVELL TIC EPMTNCELS TOV OPUCTNPLOTHTOV.

Q)¢ TPOG TNV TPOGAPLOYN KO EXEKTAGIUOTNTA

O ekmandevTiKOg Hetd amd Kabe epapUoyr TOV GEVOPIOL ETOVEKTILA TNV dOUT TOL CEVAPIO
Kot oyedtalel véeg duvoTOTNTEG Ko EMEKTAGELS. TO GLYKEKPIUEVO GevAplo Ba pumopovoe vo
amoteAécel v Pdon mwhveo omv omoia eivar dvvardv va opyavwBel m obvdeon g
opoldtTnTog pe kdbe pio amd TG AAAEC TPELS POCIKEC TPIYWOVOUETPIKEG £VVOleg MUiTOVO,
GUVNUITOVO, GUVEPOTTOUEVT).

9.3.2 Xevapro 8. Tpry®vopeTpikeés... GUVAPTNGELS;

I'vootikn meproyn:

AlyeBpa B” Avkeiov.

H ovvapmon y= p-nu(dy+x)

I'papikn| Tapdotocn TPry®VOUETPIKOV GLVOPTICEDV

I'pagikn enilvon tpryovopeTpikng eEicwonc.

O

To mpotewvopevo Bépo agopd v perétn ¢ ovviptnone f(x)= plinudix+x) wat
CLYKEKPIUEVA TNV TTEPI0O0, TO AKPATATA KOL TO YOPOKTNPLOTIKO TNG TEPLTTNG cvviptnons. H

YPaPIKN Tapdotacn Bo aroteléoet Eva emmAéov BEpa LeAETNG.
Teyvoloyika epyareio:

To cevapro mpoteivetan va viomomOet pe 1o Aoyiopukod Function probe.

XLKEMTIKO:

Boown wéa:

Ot podntég pe ) Pondeta g ynoewokng texvoroyiog Bo LEAETHCOVY TNV GUUTEPIPOPE NG
ovvdaptnong f(x)=nux o6tav 1 eoptnuévn petafAnt ToAlamhaclactel ent Evav aplBud evo
N ave&apTnTn LETOPANTN VIOGTEL £VOL LETAGYNUOTIOUO TNG LOPPNG AX+K.

[TpootiBépevn atia.
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O tpdémog pe tov omoio mapovcidleton 1 cvvaptnon f(x)= pLIMUAX+K) otV didackario TG

TpryovoueTpiog pe Ta cvpPatikd péca ivor Ayo £mg ToAD YvwoToG.

To mapaxdto andomaco lvaol YepoKINPIGTIKO.

"Eote yia mapddstypo n ovvdptnon f(x) = 2nu(x + % ). lapatnpodpe 4L M
oLVEPTNON AVTH TPOKVTTEL 0.0 TNV g(X) = 2nux av, 6ToL X, Bécovue x + % , 01
radn toyder fx)=g(x+ % )

Avté onuoivel 6T 1 ypaeik topdotaon tng f npoxdntel and pie oprlovrio pHETA

TOMIGT TNC YPOOIKNC TAPASTACTC TNE & KATA E LOVAOEC, TPOC TO OPLGTEPC.

H éMewyn avomopaotaclok®y ePYUrEidV VTOYPEDVEL TOVG GLYYPOPEIS VO KATAPVYOLV GE
pio TEPLypOEn TOV HETOCYNUATICU®V 1 otoia otnpiletor Kuplog oe adyePpikn| eneEepyacio

TV GLUPOA®V
H meprypapn avt cuvnfmg mapovctdletor amd Tov S10AcKOVTO GTOV TIVOKOL.
Me 11 dpactnploTeg Tov cEVAPiov ot podnTéc:

Ba dnpovpyRcovV Ot {101 GTASIOKE TV YPAPIKT TAPAGTACT) TNG GLVAPTNONG HE Eva PHeYEAo
miBog onueiowv. H dwdwocio avt umopel va emavorapPdavetal taydtato ©OTE Vo

dNUoLvPYEiTOL TOKVMOOT TOV 1101 LIAPYOVTOV oNUEI®V Katd fovAnon.

Ot podntég Ba mpayHoTomomoovy £vo TEPACHUE OO TNV EVVOl0 TOV TPLYOVOUETPIKMOV
aplBudv oty €vvolo NG TPLYOVOUETPIKNG OLVAPTNONG KATL 7oL ouvnbwg, otnv
Topadoctakn odackaiia, yivetor Plono HEG® TOV EKTOMIGUOD TOV «BOAIKOV» LOP®OV 0md Ta

«mapbéeva kot aforox» aKtivia.

H ypapum napdotacn g cuvaptnong 0o petatponet o€ £va avtikeipevo méveo 6To 0moio ot
poontég Bo QpopUOGOVY UETAGYNUOTICHOVS Ol OTOiol KOTaypA(OovIol oVTOUAT®S omd TO
AOylopKo. Avt) akpidg 1 dvvaTOTNTO LETAGYNUATIGUOD TNG YPAPIKNG TOPASTUONS £XEL
pio aitepn 010aKTIKN a&io a@ov 6TV GLVNON TPAKTIKN 1) LETACYNUATIGUOS VTOC Elvat 1
KatdAnén kot oyt n apetnpio g diepedvnong piag cuvapTnoNG.

Ot moALOTAEG aVOTTAPOCTAGELS TG CLVAPTNONG, 6T0 Hadnolakd mepPdAiov oto omoio Oa

vAomomBovv o1 dpacTNPIOTNTES, £ival OLVOIKA CUVOESEUEVES Kot 1 peTdfaon amd v pia

oTNV QALY yiveToun HéGO omd TV SLVATOTNTA CAANAETIOPACNG TOV YNPLOKDOV EPYUAEIWV.
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Ot pafntég Bo dampaypoTenTovy Kot Bo SIEPEVVIICOVV TNV GLUTEPLPOPE TNG GLVAPTNONG
ovvepyalouevol petald Tovg Kot pe tov odokovia wote N aifovca va petatpanel oe va
EPYACTNPLO LAONUATIKOV dPOCTNPLOTHTOV.

Mlaicwo epappoyne:

Y& molovg amevOvvetat:

To cevapro amgvBovetor otovg padntéc g B Avkeiov.

Xpbvog viomoinong:

Mo v epappoyn tov cevapiov extipdron 0Tt omontovvTot 2-3 SOUKTIKEG MPEC.

Xmpog viomoinong:

To oevaplo mpoteiveton vo deEayBel €&’ olokAnpov ot0 gpyactiplo vmoroyiot®v. O
TEWPAPATIOUOG He T Pondeta KaTdAANAov AoYIGHIKOD amoTel TAVD o’ OAO EPYOCTNHPLO UE
10 tovAdyiotov Béoelg, dGTE Vo LopovV vo. pYacToVV ot pobntég avd tpeg. H emioyn amod
TOV 01000KOVTO. VO, TO DAOTOGEL 6TV aifovca ddackaAiog pe v ypnon Pvteonpoforia

Ba akOpwve 10 PHEYAADTEPO HEPOG TNG TPpOoTIOENEVNS a&iag.
[Ipoamattodpeves yvOOELG:

Q¢ mpog ta pobnpoticd ol podntég Oa mpénet va yvopilovv

Tig povadeg pétpnong yoviag Kot Tov TOTO TOV GLUVOEEL TIG LOVADES OVTEG,.
Tnv évvola tov TivaxKa TGV KOl TNG YPOPIKNG TapAcTACNG GUVAPTNOTG.
Tnv ypaen entdivon piag e€icmong.

Q¢ mpog Vv teyvoroyia ot padntéc Ba mpémnet va yvopilovv

Tnv Aertovpyia Tov wivoKo TIUOV TOL AOYIGHIKOL fp Kot 1O104TEPA TNV CLUTANP®OT LG

OTHANG HECO oG GAANG.

Trv dnuovpyia Ypaeikdv topactdcemv

Tnv Aertovpyio g 0plovTIOG TOPAUOPPMONG LG YPUPIKNHG TOPAGTOOTG.
Amontovpeva fondntikd vAkd Kot epyareios:

Kabe opdda elvar oxodmpo va dabétel Eva pOALO epyaciag péoa 6to omoio o dvdokmv Ba
éxel Béoel ovykekpipuéva epotiurota kot odnyiec. EmmAéov kadd Oa eivor or podntéc va

StBETOVV €val TETPAOI0 CNUEIDCEMV.
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Kowwvikn evopynotpoon g taéng

O poBntég epyoalduevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
KOTOGKELAGOLV Kol Vo €EEPEVVIIOOVY GUYKEKPIUEVA CYNUOTO KOl VO OTOVTGOUV GE
ovyKeKpIEVES epwtocelc. Emopévog n depedvnon avty Ba yiver cvvepyatikd. o va
VILAPYEL KOOGS OTOYOG KOl KAAN GLVEPYAGia Ol HoONTEG KOAOVVTOL VO, GUUTANPOGOVY £val
KOwd QUALO epyaciag mov TEPIEYEL EPMTNOEIS OYETIKEG Ue TO Bépa. Dvowkd 10 OANO
epyaciag ovtd Bo Tpémel va apnvel o apketd peydin shevbepio otovg pabntég mote va

B£TOUV Ta S1KG TOVG EPOTNUOTO KOL VO, OTOVTOVY G~ OUTAL.

2 OpKE TNG VAOTOINONG TOV GeVOPioL O eKTOOEVTIKOG Bor mpémel va eAEYYEL Tal
ovumepdopato TV podntodv, va cvvepyaletor poli tovg, va tovg kobodonyel wote  va
avTIAapUBavovTal KOADTEPO To ATOTEAEGILOTE TOVG KO VO, TOVG EVOOPPVIVEL VO GUVEYXIGOLV THV

dlepevvnon.
Y1oyot:

Ot dpaonplOTNTEG MOV TEPLYPAPOVTOL OTN) OCULVEYXEW &YOVV ®C OTOYO0 TNV HECH
TEPAPATICUOD  TPOGEYYION KOl  KOTOVONoT POCKOV  HOONUOTIKOV EVVOLV KOl

GUYKEKPLULEVAL:

HETAPaoT amd TV £vvola TOL TPIYOVOUETPIKOD aplBHoy TOV TPOGEYYIOTNKE GE WKPOTEPES

TAEELG OTNV £VVOL0L TNG TPIYOVOUETPIKNG GLVAPTNONG TPAYUATIKNG LETAPANTAG
£Vvola APTLOG-TEPLTTIG GLVAPTNONG

£VVol0 KUKAIKNG GuVEpTNoNg

£vvola TePLOS0L Kol TAPAyovTEG oL TNV KaBopilovv

évvola HeyioTmv - eEAYioTOV TEPLOIIKDOG ELPOVICOUEVOV

GUGYETIGUOC TOV JAPOPOV LOPOAOV TNG MHLTOVOEBO0VS GUVAPTNONG HUE HETACYNUATIGHOVS

670 EMNEDO

avayvoplon, TéA0G, Tov TOmov f(X)=pnu(oy+K) ¢ 7yevikevong TOV HOPPOV  TOV

TPOGEYYIGTNKOV TEPOALATIKG KOl GNUOGI0 TOV TEAEGTMV TOL

Ta mopandve apopodv TOLg YVOGTIKOVG 6TOYX0LG. Ol KOWVOVIKOL GTOYOL Y10 TOLG HoONTEG
evtomilovtal Kupimg otV ocuvePYasio Kol TNV SOTPAYUATEVST] TOV 10EDV TOVG MOOTE 1)

YVOOT] VO, ATOKTNGEL EVAV SWTOKELEVIKO YOPOKTNPO.
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Avdivon Tov oevapiov:
Pon epappoyng tov dpactnplotntev
In dpactnpromra: AvTioTotyic LOpdOV - TPOYUATIKOV APIOUOV

"Exel mponyovpévmg yivelt Adyog yia T cuvEApTNON TPOYUATIKNG HeTafAnT)g f(X)=npy,.

7% sindegree _|E]
| Fle Edit Serd Windows “sbls
&
* g=x*1B80/3.141 59265
ragians degrees =
(314 80| &
Tl SETRIN |
-236 -138
-1.96 “112.5
(.57 -90
-1.1% -BF A
-0.79 -45
-0.38 -225
0 0
0.39 2258
0.79 45
118 BT .5
157 g0
T.0E TTZ5
2,36 T35
2.0% 16¥.6
(3714 T80] o
af | bE

Ewova 39 Mg 1 Bonfea tov mivaka tydv ot pafntég eEokeid—voviatl otny aviietoyio

LOPOV-TIPAYUATIKOV aplOUdV (axtivia).

Y10V Topamdve Tivako ypnotponoteitol og Ppa petafoing to m/8 (n Ty tov vroioyileton
ue v apduounyavn), To avtictoryo, Sniadn, tov 22,5°. Extundvouue Kol avomapiyovus
Tov mivako Kot evOappOuvovpEe TOLG HOONTEG Vo TPOGEEOLY KOl VO GNUEUDCOVY UEPIKES

Baocwéc avtiotoryies (m.y. 123,142 180, ©/2>1,57290 k.T.A.).

21 dpaotnplotnTo: Anpovpyio Tov TvaKo TGV

[Tepropilovpe ) perétn pog oto drdomua [-m, wt], «yepilovrag» (Table/Fill) tn othin
TOV X W€ TIEG OV peTafaAlovTal pe Priia VITOTOAAATAGGLO TOV T, Y10, Topddetypo /8.

Or «oxpifeic» Tpég tov T kot /8 vrmohoyilovion kot ewwdyovion pe TN Ponbeta ™G

apBpounyavng (calculator).
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: Calculator

|| Fle Ede Send Windows Calouk

I 0.39269908 |

from [3441597  (initialvalue) " muttiplied by
to G.a41502¢  ifinal valug) " divided by

Ewova 40
& EIN !IEE
|| Fle Edit Send Window
o a
X Y=L IMx
-3.14 of =
-2.75 -0.38( |
-2.35 0.71
-1.95 .0.92
-1.57 -1
-1.18 .0.92
-0.79 -0.71
-0.39 .0.38
0 0
0.29 0.28
0.79 0.71
118 0.92
1.57 1
1.96 082
236 0.71
276 .34
314 0w
al 1 el

> duwhovy] otqAn (Tov y) YPAPOLUE TOV TOTO
y=sinX,  OMOTE GUUTANPOVETOL OVTOUATOS O

TIVOKOG TILAV.

Empévoope ko mwoh va avalnmoovv kot va
ONUEIDOOVY Ol HoONTEG TIC TIMEG HE TIC OTOlEG

Exovv e£0KeEIOEL G TPONYOVLEVES YPOVIES

(7. n=>3,14> 180 =
nur2>nu(3,14)>nu(180)=0 k.t.1.).

Ewova 41

31 dpactnplotTTo: ANUovpyio YPAeNUOTOS- YPOPIKNG ToPAoTAoNS

To ypdoenuo TV oNUEIOV TOL OVTIGTOYOLV GTOV TIVOKO TIUAOV Olvel o TPAOTN 1060 TG
NULTOVOEDOVG KOUTOANG. XT0 HETPO TOL JBESOV YPOVOL TOPOTPVVOLLE TOVG HaONTEG Vo

OMNUOVPYNGOLY KL AALO, TTO «TTLKVO» TIVOKO TILMV KOl TO avTioTol o Ypaenua (ppovtilovpe

TPONYOLUEVMOS VO GMCOVLLE TOV aPYLIKO TTivaka, Le Gvoua .y, sin.tbl).

TéAog, VTOdEKVOOLIE TOV TPOTO KOTAGKELNG TNG YPAPIKNG Tapdotaons yw xR, oto

TapadBupo YPaPIKAOV.
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4n opaotnprotnTa: Mehétn ™G KOUTOANG =N
o) KUKALKT] GLVAPTNON:

Zntape and Toug HOBNTES VO ETONUAVOVY TAV® GE OVTITLUTTO TNG YPUPIKNG TAPACTUCNS GF
yopti, onueio TG KOUTOANG OV £xovV TNV 1010 TN Kot TV idwa pdon. EmPePfoardvovpe v
opBétTa Tov detypatog pe ™ Pondeta g apBuounyavig (UTOopPoHUE VO KATOUGKELAGOVLE
OVTIGTOYO TANKTPO).

Avalntodpe ) oyéon mov cvvdéet ta onpeia avtd. EmPepfaidvoupe v opBotnta tov THITOL
LEe SOKIUES GTOV TVOKO TUULMV.

B) meprtn (CLUUETPIKN MG TPOS TNV APYN TOV AEOVAOV):

O mepapatiopdc pmopel va yiver ko aiyeppwca (ne ™ Ponbeia tov mivoka TUOV) Kot
YPOPIKA LE LETACYNUATIGHLOVG (3)

51 dpactnprotnto: MeAétn g y=pnuy

Ytov mivako sin.tbl coumAnpdvovpe otnAeg pHe TOLG TOTOLG Y=2SinX Kol y=3sinx.
SVYKPIVOVLLE TIG VEEC TIHEG UE TNV TNG OTNANG Y=SInX TPOooTaf®VTOS VO AVOKOADYOVUE TIG
VEEG OVTIOTOLYIEG, TO VEQ HEYIOTO KO EAYIOTO KO VO EPUNVEDCOVE TO POIVOLEVO.
ANUIOVPYOVUE TIG YPOQPIKEG TOPACTACELS TMV TPLOV GLVOPTHOEMV GTO 1010 YPOPIKO
TopaOvpo, e SLAPOPETIKAE YpOLATA (1] CLLPEOVIN XPOUATOV GTIC YPAPIKEG TOPAUCTAGELS KOl
OTIG AVTIOTOUYEG OTNAEG TILMV TOV TVAKO EVIGYVEL TNV ETOTTEIN).

Zntape oand Tovg HaNTEG Vo LovTEYOLV TN Ypapikn Ttapdotaoct tov y=0.5sinx, y=0.3sinx
K.T.A. KaAd eivar va €ovpe etolpudost gOALO epyaciog, 6Tov Bo oyxedidoovy mpdyelpa Kot Tig
KOUTOAEG T®V GLUVOPTNGE®VY, Hall e TNV KAUTOAN TG y=SinX.

ZNTaUE Vo OlTVTAOGOVY GUUTEPACUOTO, OYETIKA HE TO POAO TOL p OTN UEAETN TNG

GLVEAPTNOTG.
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3. v =2( sinx)

oo

Ewéva 42
6m dpactnploTTe: METUGYNUATIGUOG KAUTOANG LE TO pYOAEID KATAKOPLONG GTPEPA®ONG

Me 10 gpyaieio Katakdpvene oTpEPAOONG HETARBAAAOVLE TO VYOG TNG KOUTOUANG KOTA £val-
000 TETPOY®VAKIO TTPOS TO TWAV® 1| TPOG Ta KAT® (0AAGLovUE TNV TR TOL UEYIGTOV-

EABYLOTOV), TOPUKOAOVOMVTOG TO LETAGYNUOTIGULO TOV TOHTOV TNC.
YuveyiCove TOV TEPAUATIGUO LE KATAKOPVOES OTPEPADGELS TVYOIOV VYOLC.

H eppdvion tov «otopkov» tov moapabipov ypoeik®dv Pondd oTovV avaAoyiopd TOV

(POLVOUEVOL TNG KATOKOPLONG TOPAUOPPOCNGC.

H ovopooia (define) kdBe kopmdAng pog Pondad vo KAVOLUE CUYKEKPILEVES OVOPOPES GE

TPOTYOVLEVO GTASLOL.

H dvvotdémra dnpiovpyiag TANKTPOL OTNV aplBHounyovy Yoo TOV TOTO GUYKEKPIUEVNG

oLVVAPTNONG EMTPETEL TIG EMOANOEVGELS.

m opaoctnprotnTo: Melétn ™ y=nuoy

Me avtictoryo Brjpata Kot TEPIUATIGHOVS 001YOVLE TOVG LOONTEG GE GUUTEPACLLATO, Y10, TO
pOLO oL TailEL TO ® GTNV TEPTIOJO TNG GLVAPTNOTG.

Me 10 gpyoreio opllovtiog mopapdpemons HeTaBaAlovpe v mEPI000 TNG KOAUTOANG,

TOPOKOAOVODOVTOC TO LETACYNUATIGULO TOV TOTTOV TNG.
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i fpsin _ |O0]

1.| y=sinx At 0.33 I

><r

SAANAI S N o
/i 1

Ewova 43
8n dpaoctpromra: Merétn g y=nu(y+x)

Me avtiototrya Prjpnata kot pe ™ Pondeia tov gpyoreiov opllovVTIoG HETATOMIONG UEAETAE

Kol 0VTO TOV TOTO GLVAPTNONG, GE GYECT TAVTO LLE TNV Y=TLLX.

! fpsin =]
|| Fi. ek ‘Siend \itindows Bieph B
1.| y=sinx At 0.33 I &
ki
1
T

SAANAI S N o
/i 1

Ewéva 44
91 dpactnprotra: Merétn g e&icmong nuy=a

210 mopdBvpo YpoeIK®V (NTapE TNV KATOCKELN TNG Y=NLY KOl GTI GUVEXELD TNG TEUVOLCOG
evbeio y=0a.. Me KatdAANAEG EPMTNOELS KIVITOTOLOVLLE TOVG LAONTEG VO OKEQPTOVV GYETIKA LE

TNV TN TOL 0.
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Me ) Ponfeta Tov epyareion GUVIETAYUEVOV, EAEYYOVUE TIC CLUVTETUYUEVES TOV CNUEI®V GTOL

omoio. M gvbeia TEUVEL TNV KAUTOAN.
Me v katakopven petaxivnon g evbeiog y=a digpguvodpe v emidlvon g e&icwong
nux=a.

Ta epyoieia Tov Ba ypnoporombovv

Ia v vlomoinon tov cevapiov Oa ypnowomomdel to Aoywopkod function probe. To
OLYKEKPIEVO Aoyiopiko dwabétel Tpia mapdBupa To ypaenua, Tov Tivaka TGOV KOl TOV
vroroyioth. Kdbe éva and 1o mapandve epyoieio dabétel pio oelpd and AettovpykdTNTEG
opwopéves amd T omoieg eivor amapaitnrteg yoo T opactnpdttec. o mopddetypa to
YEWOUO poG OTNANG pe v Pondeta Tov LITOAOYIGT| N N TOPAUOPP®ON UG YPOPIKNG

TOPAGTOCTC.

Enéxraon:

Ot dpoaomnpomreg Oa pmopovcov vo emexktofodv GTNV HEAETN TNG GLVAPTNONG Y=p-
ouV(Ay+K) M y= p-ep(Ay+x). To onuavtikd ivor ot dpacTNPLOTNTES TOL TAPAVTOG CEVAPIOV

VO LETOCYNULATICTOVV G€ LEHOOO dEPELYNONG TPLYMVOUETPIKMOV GUVOPTHGEMY €V YEVEL

A&woroynon petd v epappoyn:
Q¢ TPpog TIG EMOMEELS TOL GEVAPIOL:

Metd v vAomoinon Tov cevapiov 0 JOACK®V EAEYYEL KATA TOCO £METEVYONGOV Ol GTOYOL
0V oevapiov. 'Evag 1poémog gival Kot 1 KOTOOKELT KATAAANA®V EPMTNCEMV TIG OTOIEG GTO
1éhoc Ba amevBhvel TPog Tovg pabnTég Yo va edéyéel Tov Pabpd KaTovonong TV EVVOLDV

oL lyav eUTAAKEL.
Q¢ mpog ta epyareio

H epappoyn péoo oe mpaypotikés ocuvvOnkeg piog opaoctnpldtrag mopovctdlel un
OVOUEVOUEVEC OVOKOAIEG Ol omoieg pmopel vo ogeilovior 610 Yneuokd epyoAeio mov
ypnopomoteitat. Ot dvokoriec mov Ba mapovsiacsTovV Bo KaTaypaPOVV amd ToV d1dAcKOVTa
0 omoiog Ba eite Ba PEATIOCEL TIG OMOUTNOELS TOVL GEVAPiOV gite Ba GYeEdATEL Lo TEPIGGOTEPO

KatevBouvopevn Topeio eQapOYNG ToL id1ov GeEVapiov.

Q¢ mpog Vv d1ad1Kasior VAOTOINGNG
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H dopn tov oevapiov, n oelpd TV 0pacTNPIOTHTOV KOl TO EPOTHUOTO TOV TIBEVTOL GTOVG
pnantég oamotelobv avrikeipevo alloAdynong omd tov ido tov ddokovra. Kpoatdvrog
ONUEWDCELS YO TIG OLOKOAIEG VAOTOINGONG GLYKEKPUEVAOV OPOCTNPLOTHTOV UTOPEl va
EKTIUNOEL TO onpeio oto omoia ot pafntég MAmvay 1 eKOMNA®VAY SLGKOAIEG Katavonong 1
EQOPUOYNG. XTNV GLVEYELN, UE KATOAANAES EMEUPAGEIS OTIG OPACTNPLOTNTEG, EMYEIPEL Va
Oepamevoel To TPOPANLOTO TOV TPOEKLYOV OTAOTOLOVTOS SLOOIKAGIEG I TEPTYPAPOVTUS LE

LEYOADTEPT COPNVELL TIC EPMTNOELS TOV OPOUCTNPLOTHTOV.
)G TPOG TNV TPOGOAPLOYT KOl EXEKTAGIUOTNTA

O ekmandevTiKOg Hetd amd KABe EQpapUOY TOV GEVOPIOL ETOVEKTILA TNV OOUT TOL CEVAPIOV
Kol oyedtalel véeg duvatdTTEG Ko EMEKTACELS. To ouykekpipuévo oevdplo Ba pumopovoe vo
amoteAécel v Pdaon mlveo oty omoio &ivar duvatdv vo opyovwBel m Avorn  pog
OTOL0GONTOTE TPIYWVOUETPIKNG e&lomang TG LopPNg p-ouv(Ay+K) = ¢. Akoun Bo propovoe
va yivel HeAétn oOHVOET®OV TPLYOVOUETPIKOV GLUVOPTHGE®Y TG LopPNG: f(X)=p1-cuv(Aly+k1)

+ p2-cuv(A2y+K2).

9.4 Awyeipron o0€douéEVOV.

9.4.1 Xevapro 9. Merétn Tov TAn0vopov TV petavoostov oty EALGOQ
I'vootikn meproyn:

2TOTIOTIKY.

B¢

H ydpa pog 0nwg moArég ahleg Exet deyxtel Ta TEAEVTOLN YPOVIAL LEYAAO OPOUO HETOVOCTOV

amd  OlPOPETIKEG Ympes. XtV  1otooedida g Ebvue Ztoatiotikng  Yanpeoiog

(http://www statistics.gr, XtoatioTikd ototyeio - Amoypaen - Amoypapéc 2000-2001 —

Ytotyeia aAhodam®V) puropeite vo Ppeite 000UEVO GYETIKA LE TNV ATOYPAPY] TOL TANOLGHOD
TOV UETOVOOTOV 7OV dNAwoav 0Tt gykatactddnkav omv EALGda yo epyacio kotd tnv

tehevtaio amoypaen Tov TAndvucpov to 2001.
Mmnopeite vo OLAAEEETE TANPOQOPIEG OYETIKEG TNV KOTOVOUN TMV UETOVOOTOV OE
YE@YPOUPIKES TEPLOYEG TNG YDPOS HOG KOl VO GUVTAEETE oL [LIKPT] OVOPOPA GYETIKN LLE TOL

OTOTIOTIKA YOPOKTNPLOTIKA TV dedopévev; Zulnteiote otV TdEN Yo To KPLTHpLo EMAOYNG
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OVYKEKPILEVOV YEOYPOUPIKDOV TEPLOYDV MG TOTMOV OLOUOVIG Y10 TOVG UETAVAOTEG. Y TAPYOLV

dedOUEVOL TTOV GOG EKTA|GCOVV;

Mmnopeite va cuAAEEETE TEplocOTEPQ dedopéva Tov Ba cag fondrcovy va diepevviceTe TMOG
KOl L€ OO TPOTO 1) EMAOYY TOL TOTOL OlAUOVIG GYETICETOL e TO €100G TNG ATOGYOANONG

TOV LETAVACTMOV GTN YOPO LOC;
Yu{nmoTe YeEVIKOTEPQ Y10 TO, TPOPANUATO TOV OVTILETOTILOVV Ol LETOVAGTEG GE LI YD PO,
Teyvohoyika epyaieio:

To ocevdpro mpoteiverar va viomomBei pe 1o Aoyiouikod Ta&vopovpe.

YKETTIKO:
Baoum wéa

H yopa pog 6mmg moArég dAdeg €xet dextel Ta Televtaia xpovia peydro aplBpd pHetavaotdv
amd JpopeTikég yopes. Kobmdg m vmopén tov HETOVOOTOV o o YOpo emxnpedlet
OTNUOVTIKA TNV OIKOVOLIKT KOl KOWV@VIKTY 01pOpwon, ta tedevtaia ¥pdvic TO QOIVOUEVO TNG
HETOVACTEVONG £YEL OMOTEAECEL, TEPA OMO KOWMOVIKY TPOYUOTIKOTNTO, KOl OVTIKEILEVO
£PELVOG GTOV EMGTNUOVIKO YDPO. O GYETIKES EPEVVES GTT YDPO LOG EMKEVIPOVOVTOL GTNV
KOTAYPOQ TOL TANOLGLOL TOV HETOVOCTOV HECH OO POCIKA XOPOKTNPIOTIKA TOL (YMdpo
TPOEAEVONG, TEPLOYN OLUOVIG, TUTOC OMACYOANONG K.AT.) OAAG Kot TN Olepedhivnon Tov
EMATOCEWV TNG LETAVACTEVONG GTO KOWMVIKO Kol oikovouikd medio. Kabmg éva mAnbog
LOONUOTIKOV EVVOLDV OENEL TIC CYETIKES OPASTNPLOTNTEG 1| TPOPANUATIKY] TOL TOPOHVTOG
oevapiov ekkwvel amd ™ modaymykn tovg a&lomoinon oto TAaiclo TG SOUCKAAiNG TV

OO UOTIK®OV pLE TN XPNoN EOIKE GYEOACUEVOV VTOAOYIOTIKOV EPYOAEIWV.

To mpotevopevo oevdplo €xel okomd va euUmAEEEl TOVG MOONTEG OE  OlEPELVNTIKEG
dpaoTNPLOTNTES dlYEIPIONG GTATIOTIKOV dedopéEveV Kot emeepyaciag tovg pe d&ova
LEAETT) TOV YOPOKTNPIOTIKOV TOV TANBuoUoD TV petavacstdv oty EALGSa. H spappoyn
Tov oevapiov Ko yevikdtepo m emeEepyacsioa Tov amd Ttovg pantéc Ba Poaciotel ot
TPAYLATIKG OEOOUEVOL TTOV apOopovV ToV TANBLOUO TV peTavaotdv oty EAAGda ko Ttov
YOPOKTNPIOTIKOV TOV OMMG KOTAYPAENKAY KOTd Tnn TeAgvtaio. amoypopr Kot £yvav

avtikeipevo enefepyaciog amd dNUOCLIES VINPESTES KOl KA LLATKOVS POpPEIS.

[IpootiBépuevn a&ia
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H 61daokaiio TG oTOTIOTIKNG Kot TV TOAVOTHTOV GTNV Tapadoctlokn Tdén yivetor pe
HOPOY| TNE TOPOVGINGNG TOVG OO TO SOACKOVTH UECH TOTMV KO OEGOUEVIOV TOL Ol OO TEG
KOAOOVTOL VO “epUNvelGOLV’ TAPATNPOVTAG CGTOTIKES OVOTUPUCTACELS, OTMG TIVOKEG 1)
Swypappato. Qotd60, T0 GUYKEKPIUEVO LEGO OVOTAPACTOCNS TPOCPEPOLY TTEPLOPIOUEVES
dVVATOTNTEG EUTAOKNG TOVG OE OUOIKAGIEG SIEPEVVIONG TPAYLATIKMOV OEOOUEVMOV KOl (PO
oTovV TpOTO UE TOV Omoio ovtd pmopel va “taivopunBodv’ 1 va “Soafoactodv’ kot va
TPOKVYOLV avtioTtolyo cvpmepacpota. H épguva £xet deilet 6Tt | eumhlokn T@V HodnToOV pe
éva avorytd mpoPAnua mov exmopedeTol omd o Kotdotaon g kadnuepwng Long suvoel
TV avanTuEn OPaCTNPIOTHTOV OlEPEVVNONG, OVATTLENG EKACIOV Kol EAEYYOVL  TOLG,

STHTOONG KAVOVMV KOl YEVIKEDGEMV.

To mpoPinua mov {nteiton va peketBel 610 TAMIGI0 TOL TAPOVTOG GEVAPIOL amattel TV
EYYPAPT CTATICTIKAOV OEOOUEVOV TOL APOPOVV TOV TANBLGOUO TV peTavacT®V otnv EAAGSQ
o€ TVOKO KOl T GLOYETION TOV SEG0UEVOV LTOV HE TN YPNOTN KATAAANAQ GYEOUCUEVDV
epyoreiov dSwyeipiong ko emefepyaciog Tovg mpokeéEvov va  e&oyBovv  avticTory o

ouuTEPACLLATA.
Me 10 TPOTEWVOUEVO GEVAPLO, O LaBNTES KaAoDVTOL:

No  ypNoHOTO|ooVV TO TPOCPEPOUEVO VTOAOYIOTIKA €PYAAElDl TOV TPOYPAULATOS

Toa&vopoe Yoo TV ovaTapAGTACT) TOV 0E0OUEVOV GE LOPPT TIVOKOL.

No aro@acicovv Toleg TopPAUETPOl KATA TN YVOUN TOVS YopakTnpilovv To dedOUEVE TOL

KOAOVVTOL VO, LEAETH|GOLV.

Na otakpivovv ta €10m TV Kotnyoptodv (mediov) pog Paong dedouévaov katl to €i0n Tov
TILOV OV OVTEG AapBdvouy pe okomd TV a&lomoinor| Tovg 6T Slepedlivnon EPOTNUATOV.

Noa 0£T0VV EpOTALATO GYETIKE LLE TO YOPUKTNPIOTIKAE TOV TANOVGHOD TOV LETAVAGTAOV Kol VO
ONUIOVPYOVV VEEG TOPAUETPOVG Y10l T DIEPEVYVNON TOVG,.

No ypNOYOTOMGOVY TO TPOGPEPOUEVE, VTOAOYICTIKA €PYOAEiD Yoo TNV  OlATOTOGON
EPOTNUATOV GVOYETIONG LETOED OLAPOPETIKDOV TAPAUETPMV TOV VUK.

No xpnoomocovy Ta gpyareia YPOPIKNG OVATOPACTAGTG Y0 VO OVOTOPUCTGOVY T

OTTOTEAEGLLOTO TOV EPOTNCEDV TOV JOTLTMVOLV

Noa BydAovv cuUTEPACUOTO GYETIKA LE TO YOPUKTNPIOTIKA TOL TANOVGUOD TOV HETOVOCTOV

avé VOO 1 YEOYPOPIKT) TEPIPEPELOL.
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IMlaiocwo epappoymg

Y& molovg amevBvvetal

To ocevdpro mpoteiverar va epappootel otn I'” Avkeiov (Mabnpaticd I'evikng [oudeiog).
Xpbvog viomoinong

[Ma v epappoyn tov cevapiov ekTipdTor OTL omalTovvTot 4-5 SOUKTIKEG DPES.

Xmpog viomoinong

To cevdpro mpoteiveton va deEaybel €&’ 0AOKAN POV GTO £PYAGTHPLO VTOAOYIGTAV, OGTE Ol
poOntég va. potpdalovtal Tovg VITOAOYIGTEG Kot Vo, Umopobv vo. mewpapotilovtol ot idiot,

YOPIGUEVOL OE UIKPEC OUAOEC.
[Ipoamattovpeveg yvmoelg

Ot padntég mpémetl va yvopilovv tig Pacikég Aettovpyikdtnteg tov Ta&vopovpe ovapopikd
pe TV Katayopion, taSvopnon kot xepopud otoyyeiov oty ynoeida Bdon Aegdopévov,
OAAG Kol TN GLVOLOOTIKY XPNON TV VTOAOIT®V YNEIdWV TOL AOYICUIKOD (S0THTMON)

EPMTNOE®V, Olaypaupate Venn, spovpyio pafooypapupidtoy).

Amaitodpeva fondntikd vAkd kot epyoieio

Tetpadio (Yo voo KpaToOV GNUEIMCELS Yol TV TOPEin TG dEPELYNONG KOl VO KATOYPAPOVY
TO, GLUTEPAGILATA TOVG).

dVAMAa epyaciog ta omoio divovtor amd tov Kadnynm kot Eovv g otodyo va kabodnyodv
TOVG LaONTEG 6N SlePELNON TOV SAPOPOV EPMOTNUATMV.

Odnyieg xpnong Tov YPNGILOTOLOVUEVOV AOYIGHIKOD TTOL B 5000VV 0 TOV EKTALSEVTIKO.

Kowwvikn evopynotpoon g taéng

O paBntég epyoaldpevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
e€epeuvioovy OedoUEV CYETIKA WE TO YOPOKTNPIOTIKA TOV TANOLGHOD TOV HETOVOCTOV
omv EAAGSa. H depedhvnon avtn Ba yivel cuvepyatikd. Xtn Stdpkeld TS VAOTOINONG TOV
oevapiov 0 ekmaldeLTIKOG o mpémel va eAEYYXEL TOL GLUTEPACUOTA TOV HOONTOV, Vo
OLEVKOADVEL TNV EMYEPNLOTOAOYIN KOt Vo TpoKaAel cuintnoelg e OAN v tdén otav Bewpel
0Tl 0 ovumEPAGHOTO KATOwwY ouddwv Bo eivor ypnowa ywoo tn Olepedviorn Kol TV

VTOAOITOV.
21001
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AmO TV TAEVPAE TOL YVOOTIKOD OVTIKEWWEVOL, Ol TPOTEWVOUEVES OPOCTNPLOTNTEG TOV

TEPLYPAPOVTAL TOPAKAT® £YOVV MG GTOYO VO TAPEYOLY GTOVS LOONTES OLVATOTNTEC:

VO GUGYETIGOLV TN UEAETN €VOG TPAYUOTIKOV TPOPANUATOg (OT®MG T.Y. TN HEAETN TOL
TANOVGUOY TOV PETAVASTMOV) LE TN ONovpyio TESIWV EYYPAPOV GTO OTO10 KOTAYPAPOVTOL

OLYKEKPILEVOL TOTTOL OEOOUEVDV
VO KOTOVOTGOVY TOV TPOTO aVATOPACTACTG TOV dE00UEVOV KABE Tedion
VO KOTOVONGOLV TN S10pOPOTOiINGT TOL TIHAOV KAOe Tediov pe fAon To 100G TV dE0UEVDV

VO KOTOVONoOoVV TNV £vvolo TV Pacik®v Heyeddv Tng mePLYpUPIKAG OTATICTIKNG TOL

apopovV Ta TEdTO APOUNTIKMOV OEOOUEVOV

Vo KGvouv ovoyeTioels HeTalh TOV TIHOV TOV TESIOV Kol Vo €£0y0yOUV GUUTEPACLOTOL

GYETIKA LE TOV TPOTO TTOV aLTd cuoyeTiCovTan

VoL KOVOLV EPMTAUATO GYETIKA LE TOV TPOTO TOAPOVGIOONG KOl GUGYETIONG TOV OEQOUEVMV LUE

dwypdupato Venn.

Ao ™V TOO0YOYIKN TAELPE, Ol TPOTEWVOUEVEC OPACTNPLOTNTEG E£YOLV MG GTOXO Vo
ToPEYOVV GTOVS LOONTES SLVOTOTNTES:

va pdBouvv vo GLAAEYOLV Kal va lcaydyovv dedopéva oto Tagvopodpe

va pdbovv vo avamaplotoHv O0E00UEVA LE SLUPOPETIKOVS TPOTOVS

va pudbovv va KAVOUV KATOAANAES E€PMTNGEIS Y VO, SEPEVVIICOLV TOV TPOTO OV

ovoyeTilovtal To OESOUEVA TV SLOPOPETIKMY TES WV

vo. pabovv vo SlEPELVOVV TN CULGYETION TPOYUOTIKOV OCTOTIOTIKOV OE00UEVOV Kol VO
e€aydyouv YpNoYLO CUUTEPAGIATO JLOTICTOVOVTOS GE QLTO TO TAAIGLO TN YPNCUOTNTA TWV

LaONUOTIK®V

va pabovv va cuvepydlovtor pe to Ao pEA TG opddag o€ OA TO. GTASLO TNG GLAAOYNG

Kot ENEEEPYNTIOG TOV OEOOUEVMDV

Vo OVOTTTOEOLY  SLOAOYIKEG KO  EMUYEIPNUOTOAOYIKEG TPOKTIKEG EMKOWOVIOG HE TOVG
OLVEPYATEG TOVG OGTE VO YIVOVTOL OVTIANTTOL Ao T LIWOAOITO PEAT TNG OMAdNG OAAG Kot

a0 TO GUVOAO TV GLUUETEYOVTIWV GTNV TAEN.

Avéaivon Tov cevapiov

Pon epappoyng tov dpactnplotntev
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H epappoyn tov dpactnplot)tov umopet va dlaywplotel 6€ d00 QAcELS:
In ®don: Kataypaen dedopévmv.

H mpdm o@don oeopd T yeviky meptypaen Tov mhousiov Kot Tov (TMUdtov mwov

OVOKDIITOVV HEGO amO TN GLYKEKPIUEVT dpaotnptotnta. [Tio cuykekpiuéva mepthappdvet:

TV EVIIUEPMOT] TOV HLOONTOV Y100 TIG YEVIKEC YPOUUES TOV GEVAPION Kol TOV TPOPANUOTIGHOD
OV TPOKELTOL VO, TOVS ATOGYOANGEL (TO PUIVOUEVO TNG HETAVAGTELGONG, OPLOUOG LETAVACTOV

oTN YOPO LOGC, YEOYPOUPIKT KOTAVOUT TOV TANOLGHOV, K.AT.),

™V €YYPOON TPAYUATIKOV dedopévov otnv yneida Baon tov Ta&ivopodue oyetikd pe tov

TANOLGUO TOV LETAVOCTOV GTNV YOPO. LG LE BAor TNV TEAEVTOLN OTOYPOPT] TOL TANBLGLOV

mv oavalimnon oedouéveov pe Paon YopokINPoTIKA mov oyetilovtor pe TN HEAET

CLYKEKPIUEVOV {NTNUAT®V Y10 TO GLYKEKPIUEVO TANBLOUO
[TpoteiveTon o1 pobntéc:

Noa cv{nmoovv oyetikd pe 10 {RTNUO TG HETAVACTEVONG, TNV TOIKIMO T®V d1Ti®V Tov TO
TPOKAAOVV, TIG SVOKOAIEG, TO TPOPANUATO TOL AVTILETOTILOVY Ol PHETAVACTES GE U0 YDPOL
KA. KOU TH ovayKn xpnopomoinong otolyeiov amd v amoypoen tov mAnducspod yio

LEAETT) YOPOKTNPIOTIKMV TOVG.

Noa emoke@tobv TV 16T0cerida TG EOvikng Xtatiotikng Yanpeoiog kot vo avalnticovy
otoyeio oyxetikd pe tov TANOBvopd TV petavactdv oty EAAGda katd 1t TteAevtaion
amoypoen (2001). To mAnbog twv dedopévev Ba mTpémel va yivel aviikeipevo cv{ntnong kot
Vo omoTEAEGEL EVOLGHO Yoo TNV €EOIKEIMON TOV HAONTOV HE TPOUYUOTIKE GTOTIOTIKA
dedopéva (m.y. madg oPalovpe To aplOunTKd dedopéva o€ Eva mivaka). O EKTOUOEVTIKOC
TOVIOC, OV TO Kpivel, umopel vor 0MGeL cuYKEKPIEVES KatevBhvaelg otnv avaltnon Tov
OEQOUEVMV TTOPEXOVTAG GYETIKEG 00MYieC 1 KOl GLYKEKPUEVO aplOnd dedOUEVODV GE EOIKE
apyela mov Ba €xer dnuiovpynoet. O aplBUdc TOV HETOVOCTOV TAVIMG GTN OTOYPOPT TOV

2001 Arav 762.191 ko 1o 51,4% £ avtov Ntav epyalopevort.
No kotaypayovv Oed0UEVE CYETIKA UE TNV YE®YPOPIKN KOTOVOUN TOL TANOLGHOV TmV
LETAVOOTAOV 0T YOpa pog oty ynoeida [ivakag.

Noa amopacicovv yio to medion mov Oa PEAETHOOLV TPOKEWEVOL VO KATOANEOLV OF
OCLUTEPACUATO CYETIKO LE T YOPAKTNPIOTIKA TMOV TEPLOYMY TOL EMAEYOLV VO KATOIKGOLY

ot petavdotec. ['a mapdderypa, evoeiktikd tpoteivovion media dmwg: Tleprpépera,
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ApBudg petavoaotov

[TocooTtwaio kKatovoun

Avypotkn (1] un) meprpgpeta

[Tep1ocoTEPO N AYOTEPO OYPOTIKNY

Metavaoteg Teplpépelog 6To GHVOAO TOV TANOLG LoD
Ap1OdG amacYOLOVUEVOV LETAVICTOV.

Kdmoleg amd 11g kKatnyopieg avtég umopet vo {ntmbovv amd 1o diddokovta (7). 1 TocooTIoio
KOTAVOUN, OV €lval YvmoTog 0 aptOpdc TV HETOVOCTOV VA TEPLPEPELR) DOTE VO, EUTAAKOVV
amd ™V apyn ot pontég oty enesepyacio TV SEGOUEVOV Kol TNG EMAOYNG TOV UETPOV
tovg. Emiong, ot @don avt) ot padntéc culntodv tovg THTOVS TOV JUPOPETIKOV TESWMV

(.. apOuNTIKd, oA@apOunTIKd, aAnBéc/wevdés) (Eucova 46).

Ed® ot pantéc avapévetar va oyoAdcovy ta dedopéva kb mediov ympiotd. Ta dedopéva
tov mediov Tlocootioio KATOVOUN HETAVACTOV OTOKOADTTOVV 7). OTL M TAEOYNQia TOV
petovootav (78,6%) (ev otlg aoTikég meployég (yeyovog mov umopel va un Bewpeiton
OVOUEVOUEVO AT KATOOLG pantés) kot 10 21,4% otic aypotikég meployéc. And 1o id1o
nedio mpokvmtel 1L TEpinov 10 50% TtV petavacTOV givar otV mepLpépela e Attikng. H
JeVTEPT] KATA GEPE TEPIPEPELD, TOV CLYKEVIPMVEL HEYAAO 0plOUO HETOVOOTOV, €lval 1
Kevtpkn Maxedovio 6mov pével to 12% tov cuvorov TV peTavaoTt®Vv. To T0GooTd TV
LETAVOOTAV OTIG OYPOTIKES TEPLOYES, T.Y. Oecoaria, [IeAomOVVWNGOC KA oméEyel ONUAVTIKA

07t0 TO TOGOGTO TMV UETAVAGTAOV GTO LEYAAN OCTIKA KEVTPOL.

| Y Fﬁi & AD) . g
Tepipépenn Aypos nepuog | Heprooorepo ) A, Meraroreg nepipé... Apiuog amgyoho..
Ao Morzdovin s Bpien W A lepomdrepo » 6,408
Kevpssl Mureosin 12 hialias - b1 420
oo Mcbovia | A [Tomiep 3 30!
Berlie 4 A [T % 1661
Hrepo; 19 Al [hyiepe 4 6901
[t 2 Ay b o 855l
Lo EMih il Al epsiepn i 16382
g N @ Mk Mo 9 250
Mehoriwmon; 1 Anfi epmaiwpn " 1318
o a5 Yl - 10 191053
Bopen A 12 A lepiooimpo by 4913
Homo Aqeio 3 Yl - 10 [30n
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Ewovo 45

‘Eva epdtmua mov pmopet va tebel  givor av vdpyel cuoYETION OVALESO GTO TOCOGTO TMV
LETAVOOTAOV TOV SLOUEVOVV GE o TEPLOYN KOl GTO OV 1) TEPLOYN YopakTnpileTor ™G aypoTikn
N Oxt. Ot meployég mov yapaxtnpiloviar mg Ayotepo aypoTikég ivol avTég oTIC Omoieg £xel
KoTaypoet avtiotoyn eAdttwon ™ Papvntag tov aypotikov topéa oto AEIT g ev Aoyw
nmeployne. Ov meproyég mov dev opilovion ®g aypotikég mepoyés to 2001 (dnAadn ot
neprpépeteg Attikng kot Kevipikrg Makedoviag), eivat anTtég 6T 0moieg CLYKEVIPOVETAL TO
LEYOADTEPO TOGOGTO TOV HETAVASTOV. MdAMota ot padntéc pmopovv va oxedldcovv
avtiotolyo PafOOYPAUUOTO OCTE VO EXOVV ULl AUEGOTEPT] EMOTTIKY EKOVA T.Y. OVOPOPIKE

LLE TO TOCOGTO TMV HETAVOCTAOV 6TO YEVIKO TANOvoud kébe meprpépetag (Eucova 2).

Pafbdoypappa
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=
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AmeR  Bé.. MNér.
Karnyopia
w MNeprgepaia
Komyopia |Mepipipaia » Tiury
’
Ewova 46

Tétoov  TOMOV  OVOTOPOCTACELS UTOPEL VO OMOTEAEGOVY TO  EVOLGHO  (DOTE Vo
TPOPANUOTIGTOVV Ol LaBNTEG OYETIKA LE TNV EMAOYN TEPULTEPD TMV TOPUUETPOV/TESI®V [LE
Baon to omoia Bo LEAETIGOVV TO YOPAKTNPIOTIKA TOL TANOVGHOD TOV LETAVACTMV Kot Bo TaL

GLGYETIGOVV [LE TOV TOTO S10UOVIG.

21 ovvéyela ot pobnTéG Lopovv va dnpovpyncovy ot idtot véa media otnv ynoeida Iivaxkag
pe Pdomn t6G0 10 EVOLAPEPOV TOVG Y10 TO 100G TWV YOPOKTNPLOTIKOV TOV TANOLGHOV TV

peTavaotdv Tov Ba NBehav va pedetnoovy 660 kot v Hrapén dStabéctuwy oTotyEimV.

21 ©don: Eneepyacia twv dedopévmv e ¥pNon T®V VTOAOYICTIKOV EPYOAEI®V.
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H devtepn @don mepthapPaver v emneepyocio epOTUATOV HE YPNON TOV YNneidwv

Epdtnon kot Z0voro Kot o GuyKeEKPIUEVOL:
™ Slovvoeon TV dedopévev oty ynoeida [ivakag pe ™ cvykpdtnon epotnudtov
™ YPOPIKN OVATOPAGTAOT) TOV ATAVTCE®V HECH dLoypappdTov Venn

vV gpunvelo TOV omoTEASCHATOV Kol TNV emefepyacio Toug Yoo v eaymyn
CULUTEPACUATOV CYETIKA HE TO YOPOKTINPIOTIKA TOL TANOLOUOD TOV HETOVOCTOV CTNV

EXLGda

™ OTVIOON VE®V EPOTNUATOV OV Umopel va meptiapfavouv v ovdykn ovoaltnong
VEOV ded0UEVOV e BAOT O10POPETIKES KT YOpieg Kat media

[T ovykekpyéva Tpoteivetal ot pobNTéG va eumAakodv 6Tig aKkOAoVOES OpacTNPIOTNTES:

Noa ta&wvouncovy ta dedopéva TG TOCOOTION0G KOTAVOUNG TOL OplOHol TV UETOVACTMOV

kot avEovoa (| @bivovca) cepd (omd to pevov Iledio pe v emioyn «AvEovoa —)

eBivovoa-tagvounon»)

No kdvouV KATAAANAL EPOTUATO GYETIKA LE TNV HEAETT TOV OEOOUEVOV.

No avomopacTHooVV TIC ATAVTINCELS TOV EPOTNCEWV TNV YNeida XHvVoAo.

No S10TVTOVOVY CLUTEPACLATO CYETIKA LE Ta. OEdOUEVA KOl TNV dlEPEHVNGN TOVG,.

Boo1{opevol 6Ti¢ amavtioEelg Kot T0 GUUTEPAGLLOTO, TOV TPONYNONKAV v avoyvmpicovy v
avaykn enefepyaciog vEwV OedoUEVOV -1 TESIMV OEOUEVOV- TPOKEIUEVOL VO LEAETIGOLV

Aentopepdg €va (o Tov Ekprva OTL XpeldleTol TEpaLTEP® dePEdVNON).

Mo mopdderypo, ot pabntéc pUmopodv va STVLITOGOVY EPMTNOELS YO TN OEPELVNON TNG
oxéong Tov aPlOLOL TOV OTOCYOAOVUEVOV HETOVOCTAOV LE TO OV 0L TEPLOYN EVOL OYPOTIKY

N oyl INa mapdderypa, omv Ewkéva 48 t€0nkav dvo epothpato

AypoTikn meploym Ko

Ap1O1OG amocY0AOVUEVOV HETAVASTOV HEYaADTEPOG ad 16.882.

Kamolor pobntég umopel va Bednocovv va BEcovv emmAéov 10 epOTNUA TOGO OyPOTIKN €lval
L0 YEOYPOQIKT TEPLPEPELQ. TNV ATAVINGT oL Paivetal oty ynoida Zvvoro (Ewdva 49)
TPOKVTTEL OTL Té€TOlEG TMeployés elvan m Iledomdvvnoog, n Kpnm ko n Avtiky EAAGSa.
Axoro00mg pmopel ta Tondid va. kANBovV va VITOAOYICOVV TO TOGOGTO TOV UETAVOGTAOV TOV

SLUEVOLV OTIC TEPLOYES AVTEC. BOa TPOKVLYEL OTL PAIVETOL VO VTTAPYEL GLGYETIOT OVAUEGO GTO
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TOGOGTO TMV UETAVOOTOV GTNV TEPLOYN KOl GTO OV 1] TEPLOYN EIVOL TEPIGGOTEPO AYPOTIKY.

[Ma mopdoetypa, ot Lteped EALGOQ mov eivan mepipépeia mov yapaktnpileTon mg Aydtepo

QYPOTIKY], TO TOGOGTO TMV UETOVACTMV GE OVTH (MG TPOG TO GUVOLO TOV PETAVAOTAOV) gival

peyoAvtepo am’ 6t eivor ot Avtikry EAAGSa mov yapaktnpiletol og mepioépeia mepocdTEPO

/
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Ewovo 47
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Ewovo 48

AxoroO0wg, pmopel va {nbel amd Tovg padntég va dnuovpyncovv véa media apov

ovALEEOVY TTEpLoGOTEPO dEdOUEVA TOL B TOVG BonBGOVY VO EPEVVIICOVV TMG KOl LLE TOL0
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TpOMO 1M EMAOYN TOL TOMOL Olapovig oyetiletal pe TO €100G TNG AMOCYOANONG TOV
HETOVOOTAOV OTN YOPO HOG. X& OVTH TNV AEpimtwon, Ba pmopovoav va avalntnodv
OEOOUEVOL GYETIKA LLE TOL YOPOUKTNPIOTIKA TOV TANOLGHOD TOV HETOVOCTOV TOV ATOCYOAEITAL.
[Ly. and ta dedopéva Tov mediov ApOudg ATacOAOVUEVOV LETAVAGTMOV TPOKVTTEL OTL TO
48,8% t®V 0macyOAOVUEVOVY ( TOGOGTO PHEYOAVTEPO OO OVTO TOV GLVOAOVL TMOV LETAVACTMOV
otV &V AOY® TEp1pépela) epyaletol otny mepLpépetor ATTIKNG Kot 10 12,6% oty meproépela
Kevtpumeg Makedoviog evd 10 7,0% tov anacyolovpévev gival oty IleAomdvvnco kot 1o
5,8% eivar otv Kpnt. ‘Etolr emaAnBedtor kot mdAt 6Tt ot petavdorteg eivar kupimg
OLYKEVTPOUEVOL OTIC TEPLPEPeELec ATTikNg Ko Kevipikng Makedoviag Kol ¢ €K TOLTOL Kol
TO GUVOAO TMV OTACYOAOVUEVOV HETOVACTAOV EVaL GE VTG TIG TEPIPEPELES. Me avtioToryo
TPOTO M UEAETN pmopel vo. oTpaPel 6T dlepedvnoT TOVG €100VE TNG AMAGYOANCNG TOV
LETAVOOTAOV G OYPOTIKES KOl U1 OYPOTIKEG TTEPLOYES (ONA. TOV EMAYYEAUATOV TOL OIGKOVV)

vl YEOYPOAPIKT TEPLPEPELD [LE PAOT TNV KATOYPAPT AVTIGTOYY®V TESI®V Kot OEOOUEVMV.

Metd 1™ Ogpedhvnon aviioctoyyov epOTNUATOV Umopel ot ouddec va KAnBovv va
TOPOVGIACOVY TN OlEPEHVNGT TOVG GTO CLVOAO TNG TAENG Kol VO LIAPEEL AVTAAAYY

AmOYEMV HETAED TOV HOBNTAOV Y10 TNV TEPUITEP® TOpEin TNG dlEPEVVIIONG.
Ta epyoaieia Tov Ba ypnoporombovv

To mpotevdpevo AoyIoUIKO emEAEYN He dVO KPITHPLL: TO TPMTO OPOPA TN CLUPATOTNTO TOV
NTOVUEVOV GTIC TPOTEWVOLEVES EKTIOLOEVTIKES OPACTNPLOTNTEG LE TIC AELTOVPYIKOTNTEG KoL
To. xopokTnpotikd tov Ta&wvopovue, evd 1o d0edTEpO oyetileTon pe NV Ompuovpyio
EVKAIPLOV EUTAOKNG TOV UAONTOV GE O100IKAGIEG VTEVEPYOVS KATAOKEVNG HOONUOTIK®OV
VONUATOV. TNV TPOCEYYIoT] 0VTH O VTOAOYIGTNG XPNOLOTTOLEITAL MG EpYaAEio e TV vvola
OT1 d1oB€TEL Eval GHVOLO OO AEITOVPYIKOTNTES TTOL OEV OMAVTIMVTAL UE TOV 1010 TPOTO KO GTAL
OTOTIKG HECO. XTNV TEPITTOON TOVL TOPOVIOS GEVOPIOV 1 OTTIKY VT VAOTOLEiTOL LEGH aTd
™ OULVOUIKN OlleVVOEST TOAAATAMV OVATOPOCTAGE®Y TOL TPOGPEPEL 1O APAKio-
Toa&vopobe Kot 0popovV TV AVATOPAGTACT) OEGOUEVMV Kol TN dLVATOTNTO XEPICUOD TOVG

HEC® KATOAANAW®V EPOTNCEWMV.
ITwo ovykekpyéva, to Taivopodpe divet tn dvvaTdTTa 6TOVG PLOONTES:

No ¥pnGIUOTOCOVY KOl VO GUVOEGOLV OLPOPETIKEG LOPPEG OVOTAPAGTOONS KATO TN

GLALOYN KoL TNV ENEEEPYOCIN GTATIGTIKMV OEOOUEVOV

Noa d1epevviIcovV T SGVVOEST HETOED TV GUYKEKPIUEVOV LOPOOV OVOTUPAGTOONG LE TNV
eneepyacio epOTNUATOV OV APOPOHV TN HEAETN TPAYLLATIK®OV TPOPANUATOV
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Noa a&lomomoovy 11§ YVOOELS TOVG omd TO UAONUO TV HOONUATIKOV TPOKEWEVOL Vo
YPNOUOTOU|COVV T TPOSPEPOUEVO TTedia €yypapng tov Tavopoldue oty dotdTmon Kot

NV ENEEEPYOTIO EPOTNUATOV TTOL OPOPOVV TI GVGYETION TOV dEGOUEVOV

Noa yevikedoovv Kot vo EKQPEAGOVY T GUUTEPAGOTA TOVS LEGO OO TN GLVOVAGHEVN YPNIoN
TOV VTOAOYIGTIKOV EPYOAEI®V KOl TNV EUTAOKT TOVS GE GLVEPYOTIKESG, EMIKOVMOVIOKES KOl

OVOOTOYOOTIKES TTPOKTIKEG GLVEPYALOUEVOL GE OUAOES

Enéxtaon

Mo evOl0pEPOVGO EMEKTACT TOV TOPOVTOG GEVOPION UTOPEL Vo TPOKOWYEL LE TNV EGOYWYN
07O OlEPEVYVNOT TPOPANUATOV TOV OmonTOVV OTATIOTIKN emeEepyacia. Tétowa o pmopovoe
va elval, Yoo TopAadElypa, To YOPOKTNPLOTIKE TOV HobnTikov TANBLGHOD TV OAAOSOTOV
LoONTOV, 1 KATOVOUN TOV UETOVOCTAOV 0vA VOUO Kot €0vikOTNTa, To €101 TG amacyOANoNg

TOVG, TO LOPPOTIKO TOVG EMMEDO, TO TOGOGTO TWV AVEPYWOV K.AT.

AALO mopdoelypo amoTeAEl 1 SlepedvNoN NG OYXEONG ATOGYOANONG TOV LETAVACTOV LE TNV
anacyoAnon tov eAAvev. H avalton 0e00Uéveov GYETIKA LE TOL TOCOGTH OTAcYOANONG
EAMMVOV Kol PETOVOOTOV Ogiyvel, yuoo mopddetypo (0eg OYETIKEG EPELVEG AKOONUATKMOV
Qopéwv  omv  1otoceMda tov  Ivotitovtov Metavaotevtikng  [loMtikng,

http:///www.imepo.gr ) 6Tt T0 TOGOGTO OTACKOANONG TOV UETAVOSTOV eMNpedleTon OeTiKd,

KOl OTOTIOTIKG GMUOVTIKA, LE TO TOGOOTO AMACYOANCTG TOV EAAMVOV KOl LUE TO TOGOGTO
CUUUETOYNG TOV UETAVOOTAV, 0PN TOV amoTeAEl £VOEIEN OTL OEV VTLAPYEL VITOKATAGTAOT)

HeTA&D TOV amAGYOAOVUEVOV EAAVOV KOl TOV OTUCYOAOVUEVOV LETOVACTAOV.

A&oroynon petd v epoppoy

Q¢ Tpog TIG EMIMEELS TOL GEVAPIOV

Metd v vAomoinon tov cevapiov o ddAckwV EAEYYEL KATA TOCO emeTtehynoav ot otdyol
o0V oevapiov. 'Evag 1poémog gival Kot 1 KOTOOKELT KATAAANA®V EPMTNCEOV TIG OTOIEG GTO

tého¢ B amevBivel Tpog Toug pabNTEG Yo va eAéyEetl Tov Pabud KaTavonong Tmv evvolnv

oL lyav eUTAAKEL.
Q¢ mpog ta epyareia

H epappoyn péoo oe mpaypotikéc ocuvvOnkeg piog opactnpldtrag mopovctdlel un
avapevopeves dVOKOAlEG Ol omoieg umopel vo opeilovior oTo Yneokod epyoreio mov

ypnopomoteitat. £to Ta&vopode EVVOEITOL 1| GUGTNIATIKY KOTOYPOPY] TV OEO0UEVOV Kol
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N TEPUTEP® EMEEEPYOCIOL TOVG HE YPNON EPYOAEI®V 7OV TPOCEPEPOLV  KALVOVPLEG
aVOTOPOoTACELS Yoo TOvG podntés. o moapdoetypa, o yopoktnpopds evog mediov (m.y.
aplOuNTIKO, aAQaplOUNTIKO, aANOEC/ WEVOES) TPOCPEPEL £VOL TPMTO KPITHPLO OVOCTOYAGHLOV
avdAoyo pe To €i00¢ TV OEOOUEVOV KOl TO €100C TV £POTNUATOV To omoio. pmopel va
avaKOyouy Katd 1n ocvoyétion tove. Kdébe dwwdokmv opeihel va AaPel vmoyn Tig omoieg
OVOKOALEG KOl VO EMOVOACYEOACEL TNV €QAPUOYN €K VEOL (EMAEYOVTOG T.). KOTOAANAES

JPACTNPLOTNTES YO TNV EICAYMY TOV LAONTOV GT ¥PNOT TOV EPYOLEIDV).
Q¢ mpog Vv d1ad1Kasior VAOTOINGNG

H epopuoynq tov dpactplotitov, 1 TpotetvOpevn aAAnlovyio Kol To EPOTAUATO TOV
tiBevtanl otovg pabNTég amoteAovv avtikeipevo agloAdynong amd tov 1010 Tov 01000KOoVTO.
Mo v amotelecaTIKY] VAOTOINGT TOV GEVOPIOV £XEL LEYAAT ONUOGIO O GUVTOVIGUOS OANG
™G TAENG Katd TN pon €QUPUOYNS amd o @dorn oty emdpev. O d10doKmVv £xel vBHVN va
KATOypAYEL TIC OLGKOAMES DAOTOINGNG CLYKEKPIUEVMV dPACTNPLOTHTOV ard HobNTEG 1 TOVG
TEPLOPIOUOVS TOL YPOVOL TTOV AToTHONKE. XNV GLVEYELN, UTOPEL VO TPOTOTOMGEL TOGO TO
av Bo ohoxkAnpmoel OAeg TIC PAcel; 660 Katl T0 ¥pdvo mov Ba apiepmaoet yio Kabepd. To
TapOV GEVAPLO TAVTWOG elvar oYedAGUEVO £TGL OGTE va divel epeiopata yio v eneéepyacio
pwog oepdc Oepdtov mov a@opohv T UEAETN TOV YOPOKTNPLOTIKOV TOL TANOuoUoD TV
petavootdv otnv EAAGda. Onwg eaivetar ko amd v avaAvLceT TV dpacTnploTHTOV TO
TEPLEYOUEVO TNG SlEPEVLVNONG TV ponTtdv Kabopiletor dpeco and 10 €160 TV dedopuévav
(otoyeiov) mov Ba kataypaeovv oty omAn Ilivakag. Mo mapdderypo, €vog O1000K®V
umopel va eotiootel oto aplBunTikd dgdopéva Kat vo dmoel fopHTnTo GTOV LITOAOYIGUO KOt
TNV OVOTOPACTACT) GUYKEKPIUEVAOV OTOTIOTIK®OV UETPp®V. Emouévemg, o/n exmoidevutikog
umopel va €yel media mopEuPacng 1060 avaPoplkd pe TNV mopeio. VAomoinong 600 Kot

OVOPOPIKA LLE TO TEPLEYOUEVO TNG JIEPELYNONG TOV LAONTOV.
Q)¢ TPOG TNV TPOGOAPLOYN KO EXEKTAGIUOTNTA

To dedopéva 10V TAPOVTOG GeEVOPiov OploBETOVY TNV aPETNPior TG HEAETNG UOGC GEWPAG
TPOPANUATOV TOV aPOoPoVV TNV ENEEEPYOTIO GTOTIOTIKOV OEOOUEVOV GYETIKA e TN HEAETN
TOV YOPUKTNPICTIKOV TOL TANBLoHOD TV petavactdv oty EALGda. To nedio ‘Merétn tov
mAnfvcpod tov petavactov otnv EAAGda’ mpoteivetonr va Bewpnbel g €éva mhaicilo
ONUIOVPYIKNG EUTAOKNG TOV EKTOOEVTIKMOV OTO OYESOCUO OGS TOIKIMOG OLOPOPETIKDV
EKTOOEVTIKOV  dpacTNPOTHTOV Tov Ba. GTOXEVOVY OTNV EUTAOKT] TOV HAONTOV o1

JlEPELYNON UG TTOIKIAIOG EVVOLOV TOL OVOAVTIKOD TPOYPAUUATOS TOL GYeTilovTol Le T

Empopeaticd vAwo yio v eknaidevon tov enoppotav - Tevyog 4 (Khadog ITE03) 164

EAITY - Topéog Empopowong kot Koatdptiong (TEK)




dwyeipion otatoTIKOV Ogdopévey. Ot pontéc umopel vo kAnBodv vo amavtiioovv oe
TPOPALOTO  TTOL  OPOPOVV  SLPOPETIKA  KOWVOVIKA KOl OlKOVOUKd Cnmmuote  mov
TPoLTOBETOVY TNV  OVAYVAPICT] TOV  SPOPETIKOV TAPOUETPOV 7OV  TEPAAUPAvVEL 1)
KOTNYOPlOMOINGY}  TOLG, TNV JTUTI®MOY  €PpOTNUATOV Kot vrobBécemv Kot N
HoONUOTIKOTTOINGT TOVG LLE TN (PNOT VIOAOYICTIKOV EPYUAEI®V MOTE VO KOTAGTEL KOV M
TEPAUTEP® EMEEEPYOUTIN TOVS Yoo LEAETN Ko Eaymyn cvumepacudtov. Mg ooty v évvola
TO GLYKEKPIUEVO GeVAPLO Ba pumopovoe va Bewpnbel evoekTikd TG €160yMYNG TOV Lobntdv
OTNV EMOGTNUOVIKY €peuva Kot TNV emeepyacio dedopEVOV Yo T UEAETN €vOG GUVOAOL

KOWV®OVIKO-OTKOVOLUK®V QOVOUEVOV/CNTNUATOV TTOL Hmopel vo TPOTEIVEL O H100CKMV.

9.5 MepopoTiopds ne PovTéLa PHOONUOTIKOV OVTIKEIRUEVOV 1] QUIVOREVEOV

7OV OLETOVTOL 00 POONUATIKOVS KAVOVES COUTTEPLPOPAS.

9.5.1 Xevapro 10. EAdyiotn Andotaocn ovo Tpévav
I'vootikn meproyn:

AlyeBpa A" Avkeiov.

H ovvéptnon v= ay2+By+y

I'pagpin mapdotocn Tpt@vipov

E&iohoeig kivnong.

Ofua:

To mpotevopevo Bépa apopd TV HEAET NG UETAPOANG TNG amOGTACNG OVO KIVINTAOV TO
omoia Kvohvtal o€ dPopeTIKEG katevdvvoels pe otabepn taydtrTa. Zuykekpipéva (nteiton
N €AdyloTN OMOCTOOT TOV KIVNTAOV OVTOV TO OTOl0 avaPEPOVTIOL O TPEVO TV OTOIMV Ol

mopeiec oymuatiCovv opb1| yovia.
Teyxvoroywd epyareio:

To ocevdpro mpoteivetar va viomom el pe 1o Aoyiopikd Modellus.

YKETTIKO:
Boowm 10éa:

Ot pobntég pe m Pondeta e ynoerokng texvoroyiog Bo peEAETAcGOVY piol TPOCOUOIMOTN NG
kivnong ovo tpévav. Ed®d to pabnuatikd poviélo g andotaons, 6tav avtd Kivodviol o€
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KGOetec mopeleg, eivar éva TPUOVLHO KOU ETOUEVOC T UEAETN TOVL  QOLVOUEVOL TNG

OTOLLAKPVVONG TOV TPEVAOV OVAYETOL TNV LEAET TOV IO10THTOV TNG TOPAPOANG.
[TpootiBépevn atia.

O tpomog pe tov omoio mapovoidletar n cvvdaptnon f(x)= ay2+Py+y otV dacKaAld TG

dlyePpag pe Ta ovpuPatikd péca eivar AMyo £wg ToAd YvmOTOC.

To mapaxdto andomoacuo ival YopaKINPIoTIKO.

270 30 Ke@GAQLo Ve 1] HEAETN TG SLUVEPTNOTC @(X) = 0X’, TOL 1 YPUPL-
k1) ¢ mopdotact eival pie tapaBodrn. Tin cuvéyewa Ba Sovpe twg, pe tn Por-
Beta avTg, B Kdvoule TN Ypaiky mapdotact e f(x) = ox’-+px+y.

ITPOBAHMA 1o Na yivouv o1 YpoQikéc TOPAGTAGELS TOV GLVUPTNOEMV:

f(x) = x*+1 xa gx) =x—1.

H ypapikr mapdotaon emopévog g f(X)= ayx2+Py+y mpokvmtel HEGO GTO TAOUGIO €VOG

aAYEBPIKOD HETACYNUATIGHOV TNG cuvaptnong f(x)= ay2
H meprypapn avt cuvnfmg mapovcidletor amd Tov S100AcKOVIO GTOV TIVOKOL.
Me 11 dpactnploTeg ToL GEVAPiOV o1 HodNTES:

Ba dnpovpynocovy ot B0l GTAdIKA TNV YPOPIKN TapdoTact TG cuvdptong kabmg Oa

EMYEPOVV VOL ADGOLVV £VOl TPAYUATIKO TPOPBAN L.

Ot pantég Ba GuVOEGOLY TNV HOPPN TNG YPAPIKNG TAPAGTACNG TOV TPLOVOUOL HE TNV
e€EMEN evOg pavopévou kdTL Tov eivarl advvato va vAomombel oe pio cuUPATIK GYOAKN
TAEN

Méoo amd T1g duvaTOTNTEG TOL AOYIOUIKOD Ol pontéc o eumhakovv Ge OladIKOGieS
LOVTEALOTOINGNG KOl GTNV GUVEXELXL GE DAOTTOINGT TOV HovTélov. Avtd Ba Tovg emTpéyel va
TEPAUATIOTOVV UE TIG TAPOUETPOVS TNG KIVNONG, VO LEAETHGOVY TNV Kivnom kot TéAog vo
Bydiovv cuuUTEPAGLOTO Y10 TO PALVOLEVO TTOV LOVTEAOTOINGOV.

Ot ToAOTAEG avOTOPOCTAGELS TG GLVAPTNONG, 6T0 Hadnclokd TepPdriiov oto omoio Oa

vAomomBovV o1 dpacTNPIOTNTES, £ival OLVALIKA CUVIESEUEVES Kat N peTdPaon amd v pia

oV GAAn yivetol péca amd TV SuvaTOHTNTO CAANAETIOPACNG TV YNOLOKADV EPYOULEIWDV.

Ot pantég Ba SrompoyLaTeELTOVY TNV KATAGKELT TOV LOVIEAOL TG TPOYLATIKNAG KOTAGTAONG

7060 TOV ponuaTiKoh OGO Kol TOV €KOVIKOU Kol Ho S1EPEVVIICOVV TV GULUTEPLPOPE TOL
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ovvepyalouevol petald Tovg Kot pe tov 0dokovia @wote N aifovca va petatpanel oe va
EPYOOTNPLO LOOMUATIKAOV OPOCTIPLOTATOV.

Mlaicro epappoynec:

Y molovg amevfvvetor:

To cevapro amevBovetar otovg padntéc g A" ko B” Avkeiov.

Xpovog vAomoinong:

Mo v epappoyn Tov oevapiov extipdron 0Tt omontovvTon 2 SOUKTIKES MPES.

Xmpog viomoinong:

To oevaplo mpoteiveron vo deEayBel €&’ olokAnpov ot0 gpyactiplo vmoroyiot®v. O
TMEPOUATIONOG LE TN Pondeta KatdAANAOV AOYICUIKOD amottel Tive o’ OAo EPYACTNPLO LUE
10 tovAdyiotov Béoelg, dGTE Vo LIopovV vo. pYacToVV ot pobntég avd tpeg. H emioyn amod
TOV O10ACKOVTO VO TO DAOTOMoEL 6TV aifovca ddackaAiag pe v ypnon Pvteonpoforéa

Ba akOpwve 10 LEYAADTEPO HEPOG TNG TPpOoTIOENEVNS a&iag.
[IpoamattoOpeveg YvOOELG:
Q¢ mpog ta pobnpoticd ot podntég Oa mpénet va yvopilovv

Tov tpdmo vroroyiopov ¢ amodcTacng 60vo onueimv oto Kopteoiavd eninedo péoa and tnv

epappoyn tov INMubayopeiov Bewprparog.

Tig e£loMoELG TNG OPAANG KIVIIONG MG TTPOG £VOL GUGTNILOL OVOLPOPAGC.

Q¢ mpog Vv teyvoroyia ot padntéc Ba mpémnet va yvopilovv

Tov 1pomo pe Tov omoio glodyovrol To padnpatikd poviélo(tumot) oto Aoyiopikd modellus
Tov Tpdémo e ToV 0010 VAOTOI0VVTOL TO LOVTEAL KO EAEYYOVTOL TO. POVOUEVE, Kivnong.
Tov Tpdémo pe ToV 0moi0 dNUOVPYOVVTAL Ol YPOUPIKES TTOPACTACELS TV QULVOUEVOV.
Amaitodpeva fondntikd vAkd kot epyaieios:

Kd&Be opdda eivar oxdmipo vo dwabétel éva puAdo epyaciog péso oto omoio o ddackwv Ho
&xel Béoel ovykekpléva epotiuroto Kot odnyieg. EmumAéov kodd Oa elvor ot poabntég va

StBéTovV £val TETPASIO CNUEIDGEMV.

Kowovikn evopynotpwon g tdéng
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Ot paBntég epyoalduevol oe opuddes kol kaBodnyovpevor omd eOALO epyaciog, KaAoOvTal va
KOTOOKELAGOVY KOl VO EEEPEVVIIOOVV GLYKEKPIUEVO CYNUOTO KOl VO OTOVTHOOLV OE
ovyKeKpIéves epotocelc. Emopévog n depedvnon avty Ba yiver ocvvepyatikd. o va
VILAPYEL KOOGS OTOYOG Kol KOA cuvepyasion ol HaBnNTéC KOAOVUVTOL VO GUUTANPOGOLY EVal
KOwd QUALO epyaciog mov TEPIEYEL EPMTNOEIS OYETIKEG Ue TO Bépa. Dvowkd 10 OAAO
gpyaciog ovtd B Tpémel va, aprveL pio opKeTd PeYGAn ehevbepion otovg pobnTég MoTE Vo

B£TOVV Ta S1KG TOVG EPOTNUOTO KOL VO, TOVTOVY G OUTAL.

¥t dudpkel TG vAOToinoNg Tov GeVAPIOL O EKTUOELTIKOC Bo mpémer va eA&yyel Ta
ovumepdopato TV podntov, va cvvepyaleton poli tovg, va tovg kobodonyel wote  va
avTAopBdvovtol KaADTEPO TO OTOTEAEGLOTE TOVG Kol Vo TOLG EVBOPPOVEL VoL GUVEXIGOVY TNV

depevvnon.
XtoyotL:

Ot dpaonplOTNTEG MOV TEPLYPAPOVTAL OTN) OCULVEYXEW &YOVV ®C OTOYO0 TNV HECH
TMEPOUATIOHOD  TPOGEYYION KOl KaTtovonorn Poacikodv  uadnuotikov EVVOIDV KOl

GUYKEKPLUEVAL:

Noa eumiaxodv og dadikacieg Aong mpoPfAnuatog (problem solving)

No OnovpyGovy TV GLVAPTNGT TOV TPLOVILOL MG LOVTELO TNG Kivnomng o0 Tpévev

No HEAETNCOLVV WO1OTNTES TOL TPLOVOLOV KOl VO TIG GUVOEGOVV LE 0L TPOLYLLOTIKT] KOTAGTOON.

Ta mopandve aeopodv TOVg YVOGTIKOVG 6TOYX0LG. Ol KOWVOVIKOL GTOYOL Y10 TOLG HoBNTEG
evtomilovtal Kupimg otV ocuvePYNsio Kol TNV SOTPAYUATEVST] TOV 10EDV TOVG MOOTE 1)

YVOOT] VO, ATOKTNGEL EVAV SWTOKELEVIKO YOPOKTNPO.

Avdivon Tov oevapiov:
Pon epappoync tov dpactnplotntemv

Xmv opyn o Owdokwv Bétel otovg paOntég to €&ng mPOPANUa:  «Avo gvBhYpapEg
o1dNPoTPOYLES TEUVOVTOL oynuatilovtag opBic yoviec. AVo Tpéva KivodvTol TOVTOYPOVH TPOG
TO onueio Toung Twv oNpotpoyt®dV. To &va éxel EEKvioel amd KAmolo oTafd mov améyet
40 yudpetpa amd 10 onueio Topng, Kot to A0 amd kdmolo otafud mov améyelt 50
yuopetpa omd 1o id1o onueio. To mpdTo TPéVo €Yl TayvTTO 800 HéTPOL AV AETTO KO TO

devtepo 600 péTpo ava Aemto.
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e mOoo AETTA PETA TNV avaydpn o™ Tovg Ba £xovv ot apaEooTotyieg TNV EAAYIOTN AnTdGTAON
HeTaEy Tovg; Ymoloyiote T ovykekpipuévn andotacn» (Amo to Pipiio tov Yakov Perelman

«Alookedaotikd Madnuatikd» Mépog 2: AdyePpa, ekdocelg Katontpo, 2001)
H 6An dadwcocio pmopet va dtakpiBet o€ otddo TG povielomoinong.
. H IMTPQTH MONTEAOIIOIHEH

Ot podntég Ba vroBEcoLV ATL 01 6O GLONPOTPOYLES ATOTEAOVV TOVG KABETOVG AEOVES X KO Y.
Ta 600 Tpéva kvohvtar otovg dvo dEoves pe tayvnteg 600 m/min = 0.6 km/min kot 800
m/min = 0.8 km/min avtictorya. Ot e§lomoglg Kivnong twv 300 TPEVOV MG TPOS TO VTN

avapopds Xoy divovtal amod TIg TOPAKAT® CYECELS:

€11) ESIEOYEY KINHEHE
e Tou rpdvow. x1()=50-061

2ou rpévow: Y1y =-40-081

UR

B e Ton Enpooteve. Tow Tpofimfete slvon o ypdvec mow ypeukistm dots ol apedoototyias v
Ppefotv oy shiylor andoteat d etedt toucs. AT TN yemLETpin To OYTLETOC KO LS T
sprpLoyt) tou TuBeyopsion BemptLecos Syons:

c:‘='.|'[xf2+y}2]

Ewova 49

. MONTEAOIIOIHXH ME MAGHMATIKA

Ta mopandve dedopéva, dnAad ot dvo e&lomaoelg kivnong x1 kot yl mov avagépoviol otnv
Kivnon Tov 300 TPEVOV Kol 1 GYECT VITOAOYIGHOV NG amootacns d, amoTeEAOVV TIG OYECELG

mov Oa ypdyovv oto mapdbvpo «Movtéro» tov Modellus.
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Movieho

= || v=]| || & || ax|l==
rf=50-06" ¢

Hr&m

pl=-40+0.3% ¢

d= [rfz"')'.’z]

Ewova 50

Me khk oto kovuni <Atepunveio> to mpdypappo avayvopilel Tig Tpelg e€loDoelg pe T1g
téooepig petofantéc {x1, yl, d, t} tov mpoPAnpatog. Xt cuvéyela, kabang Ba tpé&ovv 10
npdypappo, vroroyilovion or Tég tov petofintov {x1, yl, d} v 1g TpéEg g
aveEdptnng petafnmgst (0, 1, 2, 3,4, ....... ) Ko £T01 LTopovV va £YoVV  6Tr d1afecn| Tovg
TG YPOPIKEG TOPOUCTAGELS Kol TOVG TIVOKES TIUAV oVTOV TV petafAntov. H tipég g
ave&aptn g petaPAntig tpocsdiopifovror péca and éva miaico pe dvoua <Emioyéc> mov
avadVETOL oTNV 000VN pE KAK 6T0 avtioTolyo kovumi Tov mapabvpov pe ovopa <EAeyyos> :

(T |

Foee Baprnrn g vofidn El

Big: |1
LENTE
Edmore |1 MEware (100 |

Ewova 51

. MONTEAOIIOIHXH THX KINHEHY TON AYO TPENQN

INa va mpaypatomonel n wpocopoiwon TV V0 TPEVEOV TOL KIVOLVTOL GTOVS KAOETOLG
dEoveg, Bewpovpe ta tpéva ©¢ vAka onueia. To Modellus emtpéner va dnpovpyodpe
copotidla oty 086vn <Ilapovcioon> pe KAMK 6T0 KOLUTT <E®OUOTIO0> KOl GTI GUVEXELL
KMk onv 0006v. 'Etot, o1 pafntéc Ba katackevdoovy TpmTa 10 TpEVo — cmpatidlol ondte
eneavileTon N KapTELL TOV YOPAKTNPIOTIKOV TOL GOUOTO0V] 0moTe emMALYoVLE eKEIVAL TOL

YOPOKTNPLOTIKA TOV emBupovpe va £xel avTd TO0 COUATIONO.
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Hepdbupe <llopovoinon= o <kapTehe~ tov omLenbion]

e |
DPEZ0ONTIOE EATAEDPYDOE “Ouoper  [Awmmcipevo § 3%
:”“ 1 1 HopoxTapmoricd
1 ¥ Chianjpa
¥l ¥l
d d = Tt
+ ibosis
N ™ Tpasid
1 Pinced = U T toum
Aud (10 | Phpora

Ewova 52

[Two ovykekpyéva, mpémel ot podNTég vor emAééovy Tic peTaPintég mov yapaktnpiovv to

ocwpotidlol 1660 otov dEova x 660 Kat 6Tov AEova y Kabmg Kot TIG avTioTolYeG KMUOKES.

2V GLYKEKPUEVT TEpinTmon, emhéyovv T petoPfAnt x1 otov oplovrio d&ova kot 0

(otabepd) otov Katakdpveo kot yio KAipoka 1 Pixel = 0.5. To tehevtaio onuaivel 6tL 10 x1

OVOTOPLOTAVETOL [LE LOVAdQ UNKOVS (Tpocopoimong)=2pixels (006vng)

To mpdypappa vroAoyiletl Tic TG Tov X1 yia Tig drdpopes TYWES Tov YPSVoL t Kot Tomobetel

10 copatidtol omv avtictoyn 0éom. Xtn cuvéyela yivetal 1 KOTAGKELY] TOL TPEVOL —

oopatidln2 mov mpémel vo Kiveitor otov agovo y, omdte gpeaviletol n KopTEAX HE TO

YOPOKTNPLIOTIKA TTOV TPETEL VO, EXEL TO COUATION02

Iepdbupo <Ilopovolect= koL SKepTedes Tov Copenbions

Zuojlaridio .

OPIZONTIOE EATAKOPYDOE “ng; |Humcei|u:un ¥ 39 I
0 [orofepd) "
1 XopokTimoTikd
| v Dvopo
d [ Trpm
I« ¥ifovas
[~ Tposaid

A |l 0 | Pdpora

Ewovo 53
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[Tpéner va emAéEovv, kot €00, TiG peTaPANTES OV Yapaktnpilovv To copatidn2, 1660 cTov

ad&ova y 600 KoL 6TOV AEova y KabmG Kal TIG avTioTol g KAILOKEGS.

2TV TEPINTMOOT TOL COUOTOI0V2, eMAEyovV TN petaPAnt y1 otov katakdpvpo dEova kot 0
(otaBepd) otov oplovTio Kot Yo KAIpaKo otov kotakopvo, 1 Pixel = 0.5, idia pe ovt mov
SwAéEape yio 1o x1. To televtaio onuaiver 6t to yl moapiotdveror pe povdda PnKovg

(mpocopoimong) = 2 pixels (006vnc)

Metd 11¢ mapomdve evépyeteg, otnv o8o6vn <Ilapovcioon> eueavifovtar to dv0 Tpéva -
COUOTION PE TO OVTIOTOLY0 GLOTHUATO avaEopds. Me KAk Kot cOpoo pmopel mAéov va
petapepbel 10 ocvoTNUA OVOEOPAC TOV OCOUOTIOION2 ©TO CUGTNUO  AVAPOPAS TOL
copatdiov]l €tol dote To V0 cLGTNHATA Vo GLUTITTOVY aKpPBdS. M’ avtdv TOoV TPOHTO
eMTLYYAVETAL, LE TO TPEELO TG EQUPLOYNG, | TPOGOLOIMOT TNG Kivnon Tovg o¢ Tpog Eval

KOWO GUGTNLLO OVOPOPAC.

Euwpsdnod
1 U DV OpORE

a »
Seznnn - T

Lot woal Dopadro?
i T e OE KR TR ooy mpopd;

100 CPOMTTRE v oo i
yi=-40 Ij;“'
/ a0 il

Ewova 54

. TPEEIMO EOAPMOI'HYX KAT ANAITAPAXTAXH
Topa o1 pabntég pmopovv va tpé&ovv v epappoyn and 1o mapdbvpo <Ereyyoc>.

>10 mopdbvpo <Iloapovcioon> eppaviCovioar Ta 600 cOUATIOW — TPEVA VO, KIVOOLVTOL TO
kaBéva pe otabepn tayhtnTo 6TOLg 0V0 AEoveg Kol LOAMG OAOKANP®OEL 0 YpdVOg oV £xel
emieyel oto mapdBvpo <EAeyyoc> m mpocopoimon otapatdel. H amndvinon oto epdtnua
«[16cog ypdvog mepvael péxpt va Ppebovv ta 00 Tpéva oV  EAAYLOTN OTOCTOCT HETOED

ToVG» pmopel va doBel povo av {nnbel to dvorypa tov mapabipov <I'pdonuo>.
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¥ auto emAéyeton 1 petafAnT d otov KaTakOpLEO GEova Kot 1) LeETaPAnTn t oTov oplovTIO.
Topa, BAémovTag Kot LOVo TNV LOPEN TNG YPUPIKNG TOPACTAONS, Ol LoONTES OVOUEVETOL VOl

EIKACOVV Yia TNV Thovi Avon).

MovTeAo I JEIﬂ
. =R | [B]Ra|[=]

lt..-'-SIJ-EI.Ei' !
pl=-40+0.8= ¢
d= [1:4'1+J'."2]

-

yi=13 'B’ S

Ewova 55

Av ovopootel 10 mapdBupo <Ilivokoag tpodv> kot emieyel M EUEAVION THOV TOV
petafintav t, x1, yl kou d té1e givar e0KoAo va SOmMGTOGOVV ot HaBnTéS OTL Yo t=62 Aemtd

N ondoTaon HETOED TV VO TPEVEOV Taipvel TV eddytotn Tun d = 16 km.

5 TMivosog gy 1

Nepirrewo) # @

1645 o]
5900 1450 720 1628
B0.00 14.00 800 1642
61.00 1340 880 1603
6200 1280 960 16.00
5300 1220 1040 T -
64.00 11 50 1120 1612
6500 1100 1200 1628 .|

M| |

H smilven tov wpoflijpotog oo gopri poks fu
AxodovBdvios mepdLotong TUAAGMOLOTG LS BUTONS TG TPOKRTOL TN pdong (e to Modellug)
Eyon|LE TPELD ECLCMmTEL

x1=00-0.6t

v1=40-0.8t

d= [:c.F 2+_}’f 2]

OTMGTE LTl wd mpidaig moipvous v stiomaon

#—124t+4100-d=0

KoL KTl To e ot I 62 (H-) J2 1256
Ewova 56
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Ene1on n dwaxpivovoa ogeiret va eitvan Betikn Oo tpémer d2 -256 > 0 1} kat’ eAdyiotov d2 -

256 =0
Bpiokovope d = 16 xar t = 62.
Ta epyoieia Tov Ba ypnoporombovv

[a v vAomoinon tov oevapiov Ba ypnowomombel 1o Aoyioukd modellus. To
OCLYKEKPIUEVO AOYIoUIKO Olabétel Téooepa Paoikd mapdbupa kot 2-3 avadvdpeva OOTE va
oLVVTIAPYOVV GtV 006V M TPocopoimon evOg PAIVOUEVOD, TO. epYaAeia EAEYYOVL TOV, TO
aAyeBpiKo TOV LOVTELO KoL 1] YPOPIKT TOoV TTapdctact. Kdabe éva and ta mapandve epyoieio
dwbétel pia oglpd amd AE1IToLPYIKOTNTES OPIGUEVES OO TIC OTOLEC Elvol amapaitnTeS Yo TIG
dpaotnprottec. [a mopddstypo n xpNnon Tov TivaKo TIHOV 1 0 TIVOKIS TOV ETIAOYOV Yo

TOV EAEYYO TOL POVOLEVOU.

Enéxtaon:

Ot dpaonpromteg Bo umopovcav vo emektaBovv oty UHEAETN TG OmdOTAONG TOV VO
Kvntdv 0tav autd kivodviow o€ mopeieg ol omoieg dev oynuatiCovv opbn yovia. Xtnv
nepintwon avty n poviehomoinomn eivol mePLocdTEPO amontnTiky agov to IMvbBaydpelo

Bempnua dev glval KATAAANLO Yio TOV VTOAOYIGUO TNG ATOCTUONG,.

A&oroynon petd v eappoyi:
Q¢ mpog T EMOIMEELS TOVL ceEVapiov:

Metd v vAomoinomn tov cevapiov o ddAckwV EAEYYEL KATA TOCO emeTtehynoav ot otdyol
Tov cevapiov. 'Evag tpomog elval Kot 1 KATAOKELY] KOUTAAANA®V EPOTNCE®V TIG OMOIEC OTO
téh0¢ B amevBivel Tpog Toug pabNTéG Yo va eAéyEetl Tov Babud Katavonong Tmv evvolmv

Tov giyav epmloket.
Q¢ mpog ta epyareio

H epopuoyq péoo oe mpaypoatikés ovvOnkes pog Opaoctnplottog mopovotdlel un
avapevopeves dVOKOAlEG Ol omoieg umopel vo opeilovior oTo Yneokod €pyareio mTov
ypnowonoteitor. Ot TOAAATAES AVOTOPAGTAGEIS GLYVA TOPAUEVOLY OGVVIETEG KOl AGOPELG
LE OMOTEAEGUO VO GTEPOVVTOL VONLOTOS KOl VO TOpOoLGtdleTtor advuvapio epunveiog toug
péca oto mAGiol. TOL QoVOUEVOL TOoL peAETOVV ot padntéc. Ot dvokoAieg mov OHa

TOPOVCIOCTOVV B Katoypagovv amd tov 01dokovto 0 omoiog Ba eite Ba PeAtudoel Tig
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OTOUTNOES TOL oevopiov gite Ba oyedldoel poe TEPLGGOTEPO KotevBuvouevn mopeia

EQOPUOYNG TOL 1010V GEVAPIOL.
Q¢ mpog v d1ad1Kacior VAOTOINGNG

H dopn tov cevopiov, n cepd TV SpacTNPOTTOV KOl TO EPOTAUOTO TOL TIBEVTOL GTOVG
pnantég amotedobv avrikeipevo alloAdynong omd tov ido tov ddokovra. Kpoatdvrog
ONUEIDOES YL TIG OLOKOMEC VAOTOINONG GLYKEKPIUEVOV OPACTNPOTATOV UTOPEl va
EKTIUNOEL TO onpeio oto omoio ot pafntég MAmvay 1 ekONA®VAY dLGKOAIEG KaTavonong 1
EPOPUOYNG. XTNV CULVEYELD, e KATOAANAEG emepPAoels Tl dpacTNPLOTNTES, EMXEPEl va
Oepamevoel To TPOPANLOTO TOV TPOEKLYOV OTAOTOLOVTOS SLOOIKAGIES ) TEPTYPAPOVTUS LE

LEYOADTEPT GOPTVELD TIC EPWOTIOELS TMOV dPACTNPLOTHTMOV.
)G TPOG TNV TPOGOPLOYTN KO EXEKTAGIUOTNTA

O ekmodevTIKOG PeTd omd KAOE EQOPLOYN TOV GEVOPIOL ENOVEKTLUA TNV dOWT| TOL ceVapiov
Kol oyedtalel véeg duvatdTTEG Ko eMEKTACELS. To ouykekpipuévo oevdplo Ba pumropovoe vo
aroteAéoel v Pdon mhve otnv omoio ival dvvatdv va opyavwbBel 1 dlepgvvnomn g
TOVTOYPOVNG Kivnomg dV0 avTIKEWEVOV o€ pia ToKIAla meputtdoemy. [t mapdadetypa KoAd
Ba eivor va depevvnBel  mepinTOOoN TAPOAAA®Y KIVICEWDYV, KIVIIGEMY VIO GUYKEKPIUEVT

yovia KA.
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10. IIpotdaocelg o £vtotn 610 6YO0AMKO TPOYpUuNQ

Bpiokopaote oe po xpovikn otypr] 6mov o1ebBvig oev Exovpe aKOUO KOTAOTAAGEEL Yo TO
WG o€ gvpeia KAMpoko umopel otn onuepvy téEn va yxpnoyomombovy epyareio yneakng
TEYVOLOYIOG DGTE TO HAOMUA TOV HABNUATIKOV Vo, aroKTioel Tpdcabetn modaywyk aia.
Amd v GAAn, E€povpe amd eQoaproyEG mOL €yovv yivel og kP KApoka Kot £yovv
vrootnpyOel amd EMOTNUOVIKEG OUAOES, OTL KOl O LaBNTEG OAAG KOl TO SOUKTIKO £PYO TV
EKATIOEVTIKOV KEPSTLOVV TOAAG KOt oNUOVTIKE TpdypoTe. AKOVYETALl AToncld00E0 TO Vo UV
umopel vo emektafel To pabnua avtd ypryopa G TOALYL GYOAEln, OUMC CGKEQPTEITE OTL M
YPAON TOV £PYOAEI®V OVTOV aALALEL AP TOAAES TOPAUETPOVG GTO EKTAUOEVTIKO £PYO Ol
omoieg pUmopet pev vo yoAvaywynbovv oe eninedo eQoPUOYOV HKPNG KMUOKOG KOl GE GTEVT
oLVEPYOSTOL E EUTEIPOYVAOUOVEG OO EPELVNTIKA KEVTPA, OUMC OTOV TApE o€ MecOieg M
peyaies khpokeg yivetor moAd dVGKOAD. Mepikés amd TIC TaPAUETPOLS AVTES elval, Onmg Oa
EYeTE SLOMOTMGEL KOl Ao TO. GEVAPLOL Kot TV apytkn Ogpelimon, 1o ott aAAACEL 1) KOWVOVIKT
EVOPYNOTPMOT TNG TAENGS, XPEWLETAL SLOUPOPETIKT GYECT LETOED TOL XPOVOL LA OGS Kot TNG
VANG Tov KoAOTTETAL, OAAALEL O TPOTOG pe ToV omoio €xel vomua va aglohoynbet n dovied
TOV pontadv, oArdlovv ToAAd TpokTikd BEpata Onmg 1 petdfacn oe TaEN e VTOAOYIOTEG,
N 61aBeon Tov AOYIGHOV TN GTIYU| OV TO BEAOVUE, M AVAYKN Yo TEXVIKY VIOGTNPIEN TOV
oOAKOD epyaotnpiov KA. YTapyet emiong vag omifavog TAOVPUMGUAS Kot TOIKIAI GTO TU
Kévouv Kot Tt okapeifovtor ot padntég pe ta epyareio autd, Tpaypa mTov Kofiotd GUOKOAN
v Aemtopepn mapoakolovOnon tovg Prjna — Pruoa.  Boaowotepo OAwv iomg eivor ott
onupovpyeitol 1 avAyKn Yo ETOVOTPOGOIOPIGUO TOV EKTOIOELTIKOD HOVTEAOL LIOG Kot
aALGlovv TO0EG MOAAEG amd TIG GLVONKES TOL OVOTOPEVKTO €ivol GLVOEdEUEVES UE TO
otatikd péoa, OmMMG MaBNTEG — aKpoOTEG Kol ADTEG OOKNCEWV, 1 UAONON ©C OTOUIKN
dwdwkacio, 1 YpPNON OTUTIKOV OVOTUPUCTACEWV, 1 OVAYKN O EKTOLOELTIKOG Vo EAEYYEL
TANP®G TO TL Kévouv ot pabntég kabe otryun g odpag. H edkoln diodog eivar vo unv Oryel
T0 TOPUSOCIOKO HAOMUO, TT.Y. HE TN YPNON €VOS OIKTLOKOD OVTOUOTOV OCKNGLOAIYLIOV
atopkd yio tov kabe pobnt. H meipa £xet 6ci&et 0Tt 10 oyoreio ypryopa amodudyvel TETOLES
Moelg pog kol oev avoPaduileton kaveic, ovte kepdilel aropkd Kt (m.y. ot padntég oe
Katavonon, ot Kadnyntég oe duvatdtNTEG LIOSTHPIENS TOV HABNTOV TOVG). ATO TV dAAN

mAevpd Oev elvar BEPata PKTO Vo ovaTodoYVPIoTOHV EAPVIKE TaL TAVTO Kot Ol pLobntég va
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Kévovv povo projects ko va Eodevovv 660 ypdvo BElovv. Xperdleton Aowmdv va emAEEovpe
KATL TOV €lval EPIKTO GTO GNUEPIVO GYOAEID AAAG TAVTOYPOVO £XEL T YOPAKTNPLOTIKG TTOV Oot

EMTPEYOVV GTOVG LOONTES VO OTOKTICOVV LUl OLOPOPETIKT| GYECT| LE TOL LOOMUATIKA.

Mia tétoto mpodtaon €xel wg e€Ng: pe ypovikd opilovta €va Tpiunvo, dOnAaodn oe dtdotnuo
nepimov 45 wpdv OWacKoAlNG HoONpaTikdv, 0 KaOnyntie emiéyel por évvolo M o
TOPAYPOPO TOV OVOALTIKOD TPOYPAUUOTOS 7OV KOTd TNV Kpion tov Onuovpyel otovg
poONTég SLGKOAID KOTAVONONG, OTMG Y10 TOPASELYLO TO OEKO, EMAEYUEVO LE OVTO TO PIATPO
Béparto Tov oevapiov Tov Tapovtog. Katavaidvel 4-5 ddaktikég dpeg (dNAadn mepimov 10
10% twv dwbéciuwv) yia va BaAetl Tovg padntéc e dVAdEC 1| TPLAOES VO EUTAAKOVY GE €Vl
project 0TS OLTA TOL TEPLYPAPOVY TAL GEVAPLL. XTIV TPOYUATIKOTNTA Ol padnTég Eodgvovy
10-20 dpeg yia To project avTd, SOVAEOVTAG GTO OTiTL, GV Lo epyacio dnAadn (TpoPAémetal
Kol 0O T0 avoALTIKO TPdypappa). Tig oxolMkég dpeg, 0 eKTOOELTIKOC TIg aglomotel yio vo
‘BaAel Tovg LOONTEG UTPOGTA’, Y1 VA SLOTICTOCEL TAG TAVE OTN UECT] TNG SOIKAGTIOG Kot Yol
v TPOKOAEGEL cLLNTNOT 0T0 TEAOG OTaV Ol PadNTéG Tapovstdlovy TIg Epyacieg Tovg otV
16&n. H xdBe opdda pobntaov emopévmg €xet kadnkov va mapdaéel Katt, gite avtd givar éva
HOVTEAO €lT€ TO OmMOTEAEGHA oG dlepehivnomng, €ite n Avor pog doknong. Ta mapaydueva
avtd pmopel va €xovv Kal TN Hope1 ypoamtng €kBeonc M mapovciaong (oKOpo Kot pE
Powerpoint). ITaiCovv poro ot PBabBuoroyio tov padntov poévo mpocOetikd (dnAadn otig
KaA&g Beltidvoupe to Pabud tov podntodv). o kabe t€toto project, o kaBnTNg emde yet
v aflonoinomn evog 1| TEPLGGOTEPMOV YNOLUKADV EPYOAEI®V MOTE 01 LAONTEC VO ATOKTHGOVY
EMOPT Le KAOE Lo amd TIG KOTYOpleg OpaGTNPLIOTHTMOV TOV EIMAE GTNV apYN, OKOUL KL 0V
avTO OeV yival 6e i Ypovid oAAG o 00O 1 Kot o€ TPEiC. Oa meite 0Tl 68 MOAAEG TAEEIS TO
TOGOGTO HOONTOV OV £X0VV VTOAOYIGTH GTO OTiTL €ivan mOAV pikpo. Tlpdypatt cvpPaivet
avtd 0ALL KGBe ypovid Kot AyotePO, UAMGOTO av OVIMG £QOPUOCTEL Kot TO GYEJ0 TOV
Y7.EIIO ywo éva laptop yio kdBe pant o ddoet ko pua dpeon alomoinon TV GLOKELOV
aVTOV. YTAPYEL TAVTIOS YPOVOG V1o DAOTOINGT S1000KAMMDV UE YNPLOKE HEGH aveEApTNTO
amo TV JdoKTéd VAN Tov omoio KaAeitan BEPata va Bpel 0 1010G 0 EKTAOEVLTIKOS KAVOVTOG
KatdAAnAo oyedtacud. Ymapyovv yio mwopdaderypo ToAhd Oépoto mov emkaAdTTOVION Omd
dAAa M pmopovv va vrootnpyfohv KaAVTEPA e TO YNOOKAE HEGO 1) TOV HE KATOAANAES
oAayég pmopel vo amocvpeopndel n dvokoria tov YpOVOL, 10iMG GE GYoAeion OTOL 01
paontég duokoievoviat va £xovv TPOGRact o yneakd epyoireio oto onitt. o mapddetypa,

ot l'eopetpia g A" Avkeiov 1 ddaxtén VAN givor Ta kepdiowa 1-8. Eniong vdpyet kot n
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TaEN pe tov €va vroloylot) Kot Prvtetompoforén OTOL 0 Kupiapyog kabnyntg ocOdvetan

KaAVTEPQ, TOPOVCIALel OEpato Kot EUTAEKEL TOVG LAONTEG GE GYETIKES OATPOYUOTEVCELC.

Ievikdtepa OpmG, 0 ekTadEVTIKOG OV BEAEL v 0ELOTOGEL TO YNOLOKA LECH TPETEL VO,
e€OOKNOEL TNV EMVONTIKOTNTO, TNV KOWOVIKOTNTO KOU TNV 1KOVOTNTE OVIILETOTIONG
TPOKTIKOV eumodiov. [Ipénel va emkovovicel m.y. pe ™ Sevhuvon Kot Tovg GLVISEAPOLS
EOIKOTNTOG YO0 TNV TPOTOPOVLAIN GLTH KOl VO TOVG CGUUTOPUCVPEL GE O GOUTAELO,
vrooTpn Kot amodoyr. Eniong mpénet va extipuiost T1g duvatdTTEG TG TAENS TOL Kot Vol
ePaprocel €va GeVAPlO OV Vo Eivol €PIKTO pEV OAAG KOl VoL GUVIGTO EVOLOPEPOVTH
mpdKANoM Y Tovg padntéc. Na oketel TIg duvaTdTTEG VO YiveEL SOVAELD GTO GTITL KO VOl
EVOPYNOTPMOEL £TCL TIC OPUCTNPLOTNTEG TOV UaONTOV dote av 0egv €yovv mpdcfacn oe
ynowokd epyaieio va KAvouv emtteAlkn 00VAELL 0TO GTITL KO YpH|oN EPYUAEi®V TNV TAEN 1)
™ oxolkn Biprodnkn émov avtd elvan epikto. Tpénet emiong va epovticetl va KaAOWEL TV
VAN pe 10 90% tov H1OKATIKOV XPOVOV LLE TPOTO MOOTE Ol LobNTES va £xovv v ido emidoon
oT1g oyohMkég egetdoels. Ti kepdilovv Aot amd ™ Odikacia avtn; Ot padntéc Exovv éva
pOAo OOV &evBOPPOVOTVOL VO TOLV TN YVOUN TOVLS, VO KOTOUOKEVACOVV KATL Kol v
aicBavBohv ott avtd Tovg avikel. O exmadevTiKog Ba ‘avéfel’ ota pATIo TV LoNTOV Hog
Kol TOVG Olvel TN OLVOTOTNTO VO KAVOUV KATL TO SLOPOPETIKO KOl VO OTOKTHGOLV Lo
OAMMOTIKN  oyéon upe  to  podnuotikd. H o oyxoAkrp Owevbvvon  Ba  umopel  va
EMUYEPNUATOLOYNGEL Yo €va GUYYXPOVO GYoAelo Omov e@appdlovtar VEEG TOOUYWOYIKES
pébodot. Ot yovelg, ott Tovg divetor piot TPATAON Yo TO TAOS TO TALOE TOVG UTOPOVV v
a&lomooovVY dNUOVPYKE TO ¥POVO TOVG HE TO YNOOKA €PYOAEin, HOG Ko LTAPYEL TOOT
SKaoAOYNIEVT] avnovyio. ®¢ TPOoc TO TL OKPP®G KAvouv ot uafntég kot pe moldv
emKowvmvovy otav Bpiokoviot omitt 1 ota internet cafe. H mpdtaon ywo ta projects ivor ota
TAQIC10L KOL TOV OVOAVTIKOD TPOYPAUUATOS TTOL TTpoPAEnetl €00 kot Alyo koupd TN devépyeia
epyaocwdv. H dweayoyn mg eivar amoAVT®mg €pikt] Omm¢ £€5e1e M eumelpio mov €xel
aroktnOel TovAdyotov amd 10 Epyactipio Exmoidevtikng Teyxyvoroyiag tov EKIIA pe
YMAdEC pobnto-mpeg dlepedvnong He YNEokég Texvoroyies oe mévie (kai mpdoQaTa
neplocotepa) oyolreia (Kvvnydc, 2007). Ze kdbe mepintmon mOvimg, 1 TEAIKN ADoN oTnv
Aemtopuéperd g Ba 000el amd Tov Kabéva cag, pog kol eicacte avtol Tov EEpete KaADTEPOL
TOVG HOONTEC KOl TIG OYOMKEG Kol KOWMVIKEG GULVONKEC OTIC OMOieg HEYOADVOLV Kol

poBaivovv.
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