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TAYTOTHTA XENAPIOY

I'vootun Heproyn : Evkieidewa IN'eopetpio B” EITALA.
Evotnra oyolikov gyyeipdiov : Tépvovoeg kokAov (§ 9.7 oel. 199)
Ofpa : Tépuvovoeg KOKAOL Kot dVVaN onueiov.

YKEIITIKO THX APAXTHPIOTHTAX

H oyetikn evomta €xel mpoypappotiotel va ddaybel oty 1aEn petd 1o TEPIS
g Tapovoag Tapéupacns. Me 10 6evAplo aVTO EMOLOKETOL:
a) N SmioTmon Kot 0 EAEYY0C VIOOECEMV OTIG TEUVOLGEC KUKAOV, HECEH OLVOUIKOV
OMTIKMOV LETOCYNUATICUOV (AVEOUELDCEMVY KOl LETATOTIGEWDV),
B) n ewcayoyn T@V WBOTTOV TOV TEUVOLCOV €vOg KOKAOL pe alyefpikéd Tpédmo,
YPNOULOTOIDVTAS TO AVTIGTPOP®G AVAAOYO TOGEH GTO TANIGLO TG ovupeTafoiic.
Xpnowonowovpe mm  Néa  Teyvoroyio  yuu  eowkovounon  ypovov
(MOYy® TV oVTOHOTOV GYESOGTIKMOV KOl DTOAOYIOTIK®V SLOOIKAGIOV OV TOPEYEL TO
Aoyloptkd) kot S1dBecn) TOV G€ TEIPOUATIOUO KOl EPEVVNTIKY EPYOGIO TOV HAONTOV.
Etot 0 H/Y yiveton epyaieio dtepedviomng, TEPAUATIGUOD KOl OVOKOUAVTTIKNG HLABNoNG
(xatd Dewey, Bruner) tng oyéong evog onueiov og mpog £vav KOKAO.

2XE ITOIOYX AIIEYOYNETAI

To oeviplo evtdoocetar 610 ovorlvtikd mpdypappa e B' 1déng Eomepivov
EITA.A. kot dev £xel mponynOet didackario otn TAEN OLTNG TNG EVOTNTOG,.

AOTI'TXMIKO

To Aoywopkd mov ypnowponoteiton eivor 1o Geogebra (EAAnvikn éxdoom 3).
To ovykekpyévo AoYIGHIKO £XEL TO TAEOVEKTNLO OTL TOPEYETOL ELEVOEPO GTO Al0diKTVO,
omOTE O OMOLOGONTOTE HOONTAG UMOPEl Vo TO EYKOTAGTICEL GTOV TPOCMOMIKO TOV
VTOAOYLOTY], TPOKELEVOD VO EYEL L0 TEPULTEP® KOT OIKOV EVOOYOANGN LE CYETIKEG
dpacTNPOTNTESG Kot £paployés (AAAmote, 610 mAaicto Tov Néov Zyolelov, o véa
eumlovtiopéva  ymotakd  Ppiia Mabnpotik@v  cvvodedovior  Omd  GYETIKEG
LKPOEPUPLOYES KO LKPOTEPALOTO o€ duvoutkd vroAoyiotikd mepifariov Geogebra,
¢ Baoikd avonapactaclokd epyareio EKQPAONS LOONUATIKOV EVVOLDV).

‘Eva axépo kputplo €mAOYNG TOV GUYKEKPYEVOD AOYIGUIKOV, €ivat TO YEYovog
0Tt M ypnomn Tov dnuovpYEl evkoupieg eUmMAOKNG TOV paONTOV o  Sodikacieg
OLTEVEPYOVS KOTOOKEVLNG HOOMUOTIKOV VONUATOV, OTMG TEPLYPAPOVTO OVOAVTIKE
TOPOKATO.

AITAITOYMENA BOHOHTIKA MEXA KAI EPT'AAEIA

O1 poBntég Ba Egovv otnv 610001 TOLG

e HAektpovikoh voloyiotéc e java ko Geogebra eyKaTesTUEVO G* OVTOVG

e To @VAho epyociog mov Oa cvvidéer o dWdoKkmv Kot OBa €xel otdY0 TNV
Kafod1ynon tov podntdv otn depedhivion TV SlpdpOv EpOTNUATOV

e To oyolkd BiAio (Yo va avatpéyovv 6€ avTo Yo 1O SOUYUEVES EVVOLES)

o Tetpddilo, TPOKEWEVOD VO KPOTOUV CTUEUDGELS Y0l TNV TOpEia TG dlepedvong
KOl V0L KOTOYPAPOVY TO GUUTEPAGLOTE TOVG,.
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O kabnyntmg Ba €xet o Sudbeon TOL TOV TivaKO TOL EPYAGTNPIOL Yo TLYOV
S1EVKPIVAGELS TPOG TOLG HaNTéc, oALG Ko Yo vo, viomomBei to 12° Pripa Tov OOV
epyaoiag (amddeien g oyéone PI2 = PAPB).

HPOAITAITOYMENEX I'NQYXEIX

o Q¢ mpog to Mabnuatikd, ot padntéc Oa mpénet va yvopilovv:
a) T Pacikd ototyeio KOKAOL (KEVTPO, aKTiva, yopdT|, EPUTTOUEVT), TELVOVO)
B) v évvota Tov opBoywviov GLoTNUATOG AEGVOV Kol TOV KOPTEGIAVAV
GUVTETAYUEVOV
¥) TNV €VVOla TNG YPOPIKNG OTEWKOVIONG VOGS CNLLELOL (X,Y) GE VO GLGTNLLAL
GUVTETAYUEVOV
d) 1o avTIOTPOPMS avAloyo Tocd (ap@idpoun HeTAPaom amd TNV YPAPIKN TOVGS
TAPACTOCT OTNV GAYERPIKN TOVG EpUNVEIN)
€) 10 TuBaydpelo Bedpnpa.

o Q¢ mpog TV _teyvoroyia, ot puadntéc Ba mpémer va €yovv amoktioel Pacikn
efowkelmon pe toug H/Y wor pe 1t ypnom Tov eKTodELTIKOD AOYIGUIKOV
Geogebra (to de0tepO £xel TpoOcPOTA eMteV)Del pe TN oyeTIKN TopEUPaocn otV
T14EN «d vopiuio pe to mpoypopuo. Geogebray).

XPONOX YAOIIOIHXHX

Mo mv epappoyn tov cevapiov extipdron 0Tt omontovvTon 2 SOUKTIKES MPES.

XQPOX YAOIIOIHXHX

To oevaplo oeEhyetoar €87 ohokAnpov oto  Epyoaocmpio  ITAnpogopikng
(m emioyn omd Tov dddokovio va TO LAOTOMOoEL otV aifovco JSOacKaAlNG e
amOKAEISTIK)  ¥pnon Pwreonpoforéa OBa  axkdpwve TO pEYOADTEPO UEPOS NG
nmpooTIfEpeVNC a&iag).

I'NQXTIKOI XTOXOI

Metd v 0AOKANP®GCT OA®V TV dPAGTNPLOTATOV TOV GEVAPIOL AVOUEVETOL Ol
pabntéc va eivan o Béon:
a) No mopatnprioovv Kot vo GOUTEPAvVOLV TN otabepdtmra g mocotntoc PAPB,
KaBdc kot v aveCapmoio ™G TWNS ™G amd T B€om NG GYETIKNG TEUVOLGOC.
Ewwdtepa, oy mepintwon 6mov 1 pion tépvovca yivetol £pamtopuévn Tov KOKAOV,
OVOUEVOLLE OO TOVG HOONTES VO SOMGTMOGOLV TN OPLOKY|] GYEOT PI*=PAPB.
B) No yvopicovv ) podnuotikn amddeién e mopandve oxEonc.
v) Na cvoyeticovv 10 Tpdonuo g mapdotoons 6°-R” pe m 6éomn tov onpeiov P g mpog
tov k0KAo (O,R).
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KOINQNIKH ENOPXHXTPQYXH THX TAZHX

O pafnmg pumopel va amodmdoel TEPIGGOTEPO GTO TAOIGLO TNG OLASOS 1| KAT® amd
TNV VTOGTNPIKTIKY KoBodnynon &vog evihka, map’ Ot povog tov (Vygotsky,1978).
Ot pobntéc, Aowmodv, (ocvv)epydalovion oe opddec 000 ortopwv ave H/Y  won
KkaBodnyodpevol and POALO £pyaciog aoyoAoVVTAL LE TIG dPAGTNPLOTNTES TOV TOVG EXOLV
avatebel. Avaroppdvouv péoa oty opdda o kabévag dakpltodg poAovs (avdyvoon
@OAAOV gpyaciog, TANKTPOAOYNGN, THPNON CNUEIOCE®MY), pOLOL O oToiot glvar duvaTov
Vo EVOAALACOOVTOL, OOTE VoL ETM@EA0VVTOL OAd Ta PEAT TG opddag. Xvintovv peTa&y
TOVG Yl T0 TTPOPANUa, mepapotilovtor pe ta SbécIo VTOAOYIOTIKG Epyaieion TOV
duvapkold Aoyioptkov, cvpfoviedovial to oyoikd tovg PiPfAiio, kdvovv vVoBiceLs, Tig
EAEYYOLV Kot SlaTVIT®VOVY cvumepdopata. Kabe opdda epydleton ave&dptnto amd Tig
dArec. Ot paOnTéc SoTLTAOVOLY TPAOTA TV ATOYN TOVG GTO PVUALO EPYAGING, LETA YiveETOL
ocv{nton eni OA®V TOV ATOYEDV Kol GTO TEAOG YPAPETOL TO AMOTEAEGHA 1] 1] AVOT TOL
TPOPANLaTOG 6TOV TivaKa Kot 6€ KABe pUALO epyaciog xwploTd.

O xaOnyntmg avoroppdver 10 poAo Tov Ponbod Kol TOL GLVIOVIGT TOV
TPOCTUOEDV TOV HoONTOV, OEVKOADVOVTAG TNV EMYEPNUATOAOYIO, KAVOVTOS OVOLYTEG
EPMTNOELS KATAAANAEG TTOV €VOAPPOVOVY TOV TEPAUATIGUO, OPNVOVTOS GTOVG HadNTEG
mv TpeTofovAia TV Kivce®mV Kot Teplmpla Yoo GuLNTNON Kot OVTOAAOYT OTOYEDV
(oe avtd PéPara Ponbaet kot o pIKPOG oYETIKG aplOUOg pabnTdV oL TPOKELTOL VO
CLUUETAGYEL OTN GLYKEKPUEVT Opactnpiotnta). Etol, mpokoiel cvintoelg pe 6An v
Ta&n, Otav Bewpel OTL To CLUTEPACUATO KATOI®V Ouddwv Bo ivar ypnouo yio
dlepevuNON Kol TV LTOAOITWV. AKOMO KL oV TO 0VOIKTE CNTALOTO OEV OVTILETOTIGTOVV,
olyovpa Oa dOGOVV APOPUN Yo EMKOWVOVIO, LETOED TV peA®vV ™G taéng. EAEyyetl ta
CLUTEPACLATO TOV HOONTOV Kol Tovg evBappLVeEL va €QeVpicKovy Kol v doKalovy
dpopes oTpatnykég eniAvone. Xpnotponotel Ta AGOn ToV HonTdV Y100 0vaGTOXOGHO
Kot avatpo@odotnon. Otav angvBovetor oe OAN TV TAEN KAVEL ¥PNON TOL TIVOKO TOV
epyaotnpiov (1 evog Prvteompofolréa edv vrdpyet). O KOPLOG POLOG TOV MG GLVEPELVITN
TOV LoONTOV Kot ELINPETNTY TG YVOONS TOVS givarl evepyds, kaBOAN ™ didpkela ™G
ddaktikng dwadkaciog (Hoyles & Noss, 1992).

INPOXTIOEMENH AEIA - KAINOTOMIA

O xatokepuatiopodg g VANG og PAla, kepdloia Kot Tapaypdeovs, dnpovpyet
™mv ovTiAnyn 6Tt T Mafnpotikd amotelovv €vo 6GOVOAO SloKPITAOV Kot 0oHVOETOV
EVVOLDV, Ol omoieg epapuolovial e TOAD CLYKEKPLUEVO TPOPANUOTA KOl OGKNGELS.
Mo Kovotopio Tov GUYKEKPIUEVOL GEVAPIOVL glvar 0Tt 000 Qavopevikd EEveg TePLOYES
TOV LOONUOTIKOV (TEUVOLGES KUKAOL KOt 1] GLVAPTNON NG VIEPPOANG) B GLGYKETIGTOVV
kot Bo ovvoebolv, péca amd T dvvatotnteg mov mapéyxel n Teyvoloyio. H OAn
dpactnprota Katapyel ta oteyava peta&d AlyePpog kou ['empetpiog, avadeivbovog
éva eviaio TAaiclo padnuatikng dpaonc.

210 TopadoctaKd adpovn mepPAlovia, 0 HanTNG UTopEl Vo TPAYLATOTOW|GEL
eVEpPYElEC, Ol Omoieg, OMMC, O ouvvdéovtor pe Kamolo eAEyEo  amoteAéopatal
(=éAdeyn dadpaog) ko, emmAéov, Bpickoviar o andotacn and TG LOOMUOTIKEG TOVG
onuaocieg (Noss,Healy,Hoyles,1997). H Bacwkn mpootiBépevn a&io tov cevapiov eivor n
emdim&n ™G aAAayNg TG avTiLeT®TIong TV Madnuatikdv and toug podntés Kot g
JdIKAGI0G TPOGEYYIONG TOVG. ZEPEVYOVV OO TOV TUTKO LOONUOTIKO QOPUOAGUO KOt
m Oeaymyn TLMIKAOV dPAGTNPLOTATOV 7OV (Yo TOVG HaBNTEG) GTEPOVLVTOL VONLOTOS
(meaningless routines). [Tavovv va eivor modntiKol dékteg Un ouEGPNTHCIUOV KoL
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OO0CKOAOKEVTIPIKO TOPEYOUEVOV YVAGEDV KOl TANPOQOPLDV, UETEYOVTIOS GUECH OTN
pobnotlokn dwdikacio, petatpémoviag TV o «dpaoctiplon  (Clements,1989).
A&womoteitor 1 QLo Téon Tov €PNPOL Yo SlEPELYNON KoLl ONUOVPYIKOTNTO, EVAD
otadloKd oavtihappavovior, pécwm g Teyvoloylag, 0Tt taa Mabnuotikd amoteAodv
avTIKEILEVO dlepelivnong mov Ba KataANEEL 6 EMGTNUOVIKY TEKUNPIOOT Kot Oyl oAy
nmapdbeon Etouwv yvooewv (Von Glasersfeld,1987).

Ot paOntég tov Eomepvov EmayyeApotucod Avkelov €xovv apketd yvooTucd
KEVA 6T Lo IaTe TOL SIOACKOVTAL (YEYOVOS TTOL EVIGYVEL TN YOUNAN OVTOEKTIUNON
tovg). Katd cvvéneia 1o yeyovog 6t Ba d1daxBodv oto Epyastmpio [TAnpogopikng éva
naonpa yevikng moudeiog pe ypnon evog Aoyioputkov suvapkng empetpiog amotelel amod
HOVO TOV pio KotvoTopa.

To ovykekpuévo 0épa dwdoketar kdbe oyoMkn ypovid otnv TaEN HE TOV
Tapadoclokd TPOMO, ®C OMAN TOPOLGINGT TOV EVVOLOV Ond TOV OOACKOVIO.
[MopoampnOnkav mpoPAnpata Katavénons og mpog T otadepdtra g mTocdHTNTAG
PAPB, Myo g otatikhg mapovsiocng tg. Asv vaipxe duvatdTNTO TEPOUITEP®
emeepyaciog Kol OlEPELNONG TOL GULUTEPAGUOTOC, Yo OLPOPETIKEG OEGELS TNg
téuvovcoc PAB. Avti n meplopiopévn ddaktikny epfédeta aipetar pe tm ypfion Tov
Aoyiopikov, O6mov meplopileton N avamtuln peydang aiyefpune pebodoroyiag wor m
evaoyoinon tov padn pe ypovoPopa aenpnuévn padnuatikny diepevvnon. H cuveyng
YNOLOKT] AVATPOPOIOTION TOV EVEPYELAV TOV padnTY, Le Wiaitepa peyddn toyvnto
amoKpong omd T0 AOYIGHIKO VYNANG OAANAEmidOpaomg, £xEl ®C OMOTEAECUO. TOV
OVOGTOYOGUO KOl TNV OQOIPETIKN OKEYT TOL padnTi Yo kGbe evépyeila OV KAVEL.

Ewdwotepa, mapéxetor 1 duvotdtTo KOTAGKEVNG TOAAUTAMY GUVOEOEPEVEOV
OVOTAPAGTACEMV NG 100G £€vvolag Kot OUVOUIKOD YEPICUOV TMOV  UAOMUATIKOV
OVTIKEWUEVOV, LECH TNG GUECNG OlOXEIPIOTG TOVG KOl TOV OTTIKAV UETUCYNULUTICUOV
tovg. Ot pafntég xovv ™ dVVUTOTNTO VO TEPOERATIGTOVV, SEPELVAOVTAG OVVAUIKE GTO
AAANAETIOPOGLOKO HOONGLOKO TEPIPAAAOV TOV AOYICUIKOV, TN oY€om Tov onueiov P wg
TPOG TOV KUKAO, He wwitepn axpifelo 0TI UETPNOES KOl TS KOTOOKEVEG TOVG,
ALEOUEIDVOVTOS UETUPANTEG, UETATOTILOVTOC OVTIKEIHEVO Kot EAEYYOVTOS GUECO TIG
V00£0E1S Kol TIG OPAGEIS TOVG, EVOVTIL TNG HETOTIKNG TOPOOOCIOKNG O0acKaAiog
(mivakag, tetpddlo). Etol, to Aoylopikd eivolr emavayprnoiypomou]oipo, divovtag
duvVaTOTNTO GTOVG YPNOTEG TPOYUATOTOINONG OVTOEAEYYOL Kot OE0AGYNONG TOV
ovumepoocudtov toug (ue v éupeon Pondela-kabodynon Tov Oddokovta) Kot
KatdAnéng og éva 0pBOTEPO GLUTEPAGLLA OO TO OPYLKO.

[TAéov N doTOTOOT TOL EMOTTIKOD OPIGUOV TNG dVVAUNG CNUEIOL OC TPOG KOKAO

AP _ 52 R2 , , . . . ,
(A (or =0 — 1) mpoxdnTEL HE PLGIKO TPOTO, WG AOYIKO AMOTEAEGLLO VTOAOYIGTIKMV

TEWPAUATIOUDV, EVOWIUECOV ONTIKOMOMGEWV Kol eAéyyov vmobécewv. Etor, n
Baokdtepn Kovotopia TG ¥PNONS TOV AOYIGHIKOD SVVOIKNG YEOUETPIAG, etvar 1) évvola
G ovppetafoing peToEL ™G Béong Tov onueiov P kou g avtictoymg ameikdviong
tov Owatetaypévov Cevyovg (PA,PB). Ov pantéc exepalovv tn ovupetafoiny dvo
TOGOTNTMOV G EEAPTNON TOV TILOV TNG HOG amd TIG TIES TNG GAANG Kot TV TEPLYpapovV
amo TO YPAPNU AVTOV. AVTN 1 GLVEXNS Kol apeidpoun enelepyacio eival mov €Gayet
pe adyeBpucd tpdmo o meplexdpevo g Ekppacns PAPB=ct0obepd. Katd cvvéneia, 0o
EVvolo, E10AYETAL UE SLOPOPETIKES OVATOPOACTAGELS, AVAOEIKVOOVTOS TOMMUTAEG TTUYES
NG Kol TOPEYOVTOG TO TAEOVEKTNLO TNG GLVELINTOTOINOTG TOV KOW®MV WO0TATOV TNG
(Janvier,1987), kaBmg katl TG EKQEPOONG TV OTOLK®V KOl EVOOUTOUIK®Y dL0POPDV TOV
nobntov ot padnon (Dyfour,Janvier,Bednarz 1987).

Me Vv opadocvvepyatiky] pdbnon emtvyydvetalr 1 KOw®ViKomoinor kdébe
pont omv téén, kabdg Kor M EUMAOKN TOL OTn Sdkacio AVONG, CTUOIOKNG
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avakdioyng kot damictwong g yvoons. H epyasio oe opddeg amortel amd tovg
ovppeTéyovteg  va  ovamtvéovov  0efldtnteg  avtokabodnyobuevng  pabnong kot
auToEKTIiUNONG TV gvepyeldv tovc. Kabiotator étor dvvaty m evepyn vontikiy
OLUUETOYN TOL poOnT otn podnolaxn owdkacio, 0 omoiog mavel va givor €vag
TaONTIKOG OEKTNG TANPOPOPLOV ovTifeta gvepyomoleitan, dote va dounoet o 610G
OTOOOKA TN VEQ TOV (AEITOVPYIKT) YVAGT GTO TVEVLLO TOV KOVGTPOVKTIPIGHOV.

Téhog, 0 exmardevTKdg mov Bo evtdEel oty O100CKAAID TOV TO TPOTEVOUEVO
oevaplo o €xel v evkapiot Vo SOKIUACEL GUYXPOVES OOOKTIKES KOl TOO0YWYIKES
nedddovg, or omoieg Ba cvpPdiovv otn Pertiowon TG OTAGNG TOL OMEVOVTL GTNV
KaOnpepvn oyoAkn Stadtkacio.

YAOIIOIHXH TOY XENAPIOY-ANAAYXH APAXTHPIOTHTQN
A) IIpogTowpacio:

O xafnyntg €xet ompovpynoel ond mpwv EOALO gpyaciog Yoo Tovg HadnTéc,
KaBdG Kot o amapaitnTa dVO apyeio Tov Aoyiopkov (ta omoia Ba eivar cuppatd pe To
@OAMO epyaciag). Oa mpémel vo €xel eykatootabel amd mpv o€ kdbe vITOAOYIGTH TO
Aoylopikd kor va €xer evepyomowmbBel, obtwg mote vo apyicet 10 pdOnupo yopig
kaBvotepnoeld.

B) Mopeia orelaymyng cevapiov:

1" ®don Yionoinong (TaEn-Epyactipro-Taén)

Ot pafntéc oto mponyovpevo pnddnuo acyoAndnkKay otV TaEN e ETAVAANTTIKEG
EVVOLEG OTA AVTIGTPOP®S AVAAOYO TOGA, TPOKEWEVOD VO, TOL GLVOECOVV LE TNV TPEXOVCH.
OAn. H cuvéyela yivetan oto Epyastipro ITAnpogopikn.

Yvykekpyéva, ota fipota 1,2,3,4 tov gOAAOL gpyaciag ot pabntég epepavitovv
TO TOPOKAT® GYNUO. XTO CAANAETOPACTIKO TEPPAALOV TOL AOYIGHIKOD, | aKTiva R Tov
KOKAov, KaBdg ko ta onueia P,B, elvar dueca dayepicipa péow tov GLPGIHOTOS
(dragging), tpomomoldvtag avdioya ™ popen g téuvovcsoc PBA kot Tig avtictouyeg
TIWES X,Y, (damotdvetal €161, Onm¢ eaivetol ota endpeva oTydTLTa, OTL TO YIVOUEVO
X'y e€aptdTon pdvo amd ) 0éon tov onueiov P ko tov kdxiov (O,R)).

x=PA=9 37
y=PB=4 74

I'vopilovpe 611 t0 yvopevo PAPB (dnA. to Xy) mopapével otabepd, kabmg to
onueio B aArdaler Béon otov kokho. Omote o1 apBuoi PA kot PB givar avtiotpodpwmg
avéioyol. Avtd 10 mapotnpodv ot padntéc oto 5° Pipa ™G YPOPIKAG OmEIKOVIONG
(ovveydc Ko o mpoyuatikd xpovo) twv onueiov (X,y). AUeon CLVEREW OVTAG NG
YPOQIKNG TopaTApNoNg gival To cvpnépacuo tov 6°° ppartog: IPA'PB ZGIOLE)z—:p(')‘
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H vn60eon avt eléyyetor Kot vToAOYIGTIKA LE TO 70 frjpa.

Edw poaivetou 10 amwotédeauo S cOUUETOLOTIRNGDS CUETH AVATPOPOIOTHON TWV EVEPYEIWV

kabe oyt awo o mpoypouua Geogebra. 1KOTHTO, TOV (EDYOVS (X))

OTEIKOVILETAL YPOPIKG, OTOY TO onuelo P kiveltal ektog 17 evrog tov koxiov (O,R).

Me t0v 6OVOETLO «EUPAVIGH KAUTTVANSY TOPEYETOL Lia ETITAEOV fonbeia otov nabntn
TPOKEIUEVOD VO UTOPETEL VO, AVAYVOPIGEL TOV YEWUETPIKO TOTO TWV GHUELDV (X, ).
AALaovrog ty Oéon oov onueiov P, dnuiovpyeitol pio amepio. ypopikmy TopocTaoemy To
oVHKOVY aTnV I010. KAGoN 1600vvauiog, ws Tpog ) otaldepotnta tov yivouévoo PA PB.
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Y10 Ppa 8 cvumepaivetar pe ™ Ponded twv mponyovpevev Pnpdtov Tov
@VOAAOL gpyaciog n oxéon PAPB = PK'PA, n omola Samiotdvetal Kot VTOAOYIGTIKA, €iTE
to onueio P etvan extdg Tov KhKAOV, gite £vTOG ALTOV.
»=PA=T 55
y=PB=4.01
x.y=PA, PB=(T.566).(4.01)=30,25

PE.PA=(3.06).(9 ER=30.25 F

¥=PA=3 7T
y=PB=2TE

x.y=PA.PB={3.77T).{2.T8=10.49

PH.PA=(2. 34).04.48)=10.45

OloxkAnpmvovtag to Prna 8, ot padntég Exovv meptypayel Le Atumo, oNAadn He
enmelpkd tpomo, 1 oyéon PAPB = PKPA. Z10 onueio owtd 6o Ntav yprioyo o
ACK®OV VO VITOYPOUUIGEL 6TOVG HabNTEG OTL aVTN 1) dTumn amddeldn otpiletar povo o€
LETPNOELS KOl OmoTeAel (o pHOVO TPOTN TPOGEYYIoT NG OMGTOOUEVNG GYEOTG.
H oyetikn pobnuotikn amdoeién g domictwons ovtig 0o Aapet ydpo 610 €mOUEVO
péonpo oty téén.

2" ®Gaon Yionmoineng (Epyactipro-Ta&En)

Y10 Ppa 9 swdyetor 0 opiopdg TG OLVAUNG CNUEIOL MG TPOG KLKAO, MG
QLOIKO amoTELESHA TOV EAEYYOL TNG otafepdTnTag TG Tocotntag PAPB .
Na onuewmdet 0 n GLUUTANPOOT TV GYETIKOV KEVOV
PKPA=(.ccoovmeeee) oo )=t = e, %y 1oV avaépovtal 6To VAN Epyaciog
Oo Tpémel va GVVOSEVETOL Y10, KATO1EG OUAdES LAONTOV OO TO TOPAUTAVE® GTLYUOTVTO
omov 10 onuelo P Bpiokeronr gktdg tov kdoKAov (O,R), evd yio T1g vrOroweg opddEeS
padntov and ekeivo 10 oTiypotvmo, OOV TO onueio P PBpioketan gvtdg Tov KOKAOL
(O,R). H egumeipio avtn avapévetor vo Ipo@odoTGEL GYETIKT GLLTNOT GTNY TAEN V1o TO!
avtifeto anotedéopata §°-R?, R*-5 t0v vmoloyiopdv tov podntdv, 1o omoio pmopody
va greyyBovv m¢ mpog v 0pBoTnTa KoL THY EPUNVEIR TOVG (YVOOTIKT) GLYKPOLOT) KOTE

Piaget).
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Y10 10° PApe (ntdue omd Toug padNTEG VO TEPUUATIGTOVV UE TO TPOCTUO TNG
ToPAoTOONG AP(O, R) Y10 T1G 818popeg BEaelg Tov P wg mpog Tov khkho, Evd 6T0 ETOUEVO
Bpa 11 cuvowyil

QUV TO GLUTEPAGLLOATA TOVG GTO PVALO EpYOGiOC.

EAMEITTO JLENT) aktivil R

PR.PA=(34T)I{10.07)=34 9

P 2 3 2 2
By o= -RO=(ETT)-(33) .
= kikhog (OR) 9 Fvig tigvouga

} } F HETRAEDE (3}
Pl"'q.":.!ﬂ @ Tuymio angsio P HETRAEDG

= UETPARTEIG (4)

F EpamTopsT

210 televtaio Prpe 12 kadlodvtor ot padntéc va amodeifovv TIKA 6TO PUAAO
gpyaciog tn oyxéon PI*=PA'PB (0ol mpOTA TN SWMGTMOGOVY VIOAOYRSTIKA YLl TIC
dtpopeg Béoeig tov P). Etol, avauévetor n omddeién vo gival TepIGGITEPO KOTAVONTH
amd Tovg pafntéc, ®g ouvvémeln g mPOceoING amoktnleicag eumelpiog amd TtV
evaoyOAnon Ttovg Ue 10 GHVOAO T®MV WTNT®V TG d¥vauns onueiov o¢ Tpog KVKAO.
H oyetwn pobnupotiky anddeEn g dwmictwonsg avtng Ba yivel kol 610 €MOUEVO
nabnpoa oy téén v Adyovg emavdAnyng. Eniong oty 14én 0o mapovoiactodv amd
TOVG POONTES Kol 01 AVGELS TV dV0 OGKNGEMV TOV PVALOL £PYAGING TOVG.

I') Evogyopevo npoPfinpata katd tnv viomoinon:

Apo? &gl eEacpaMotel eykaipmg | TpocsPaocn oto Epyactipio ITIAnpogopikng, o
EKTTOOEVTIKOG TPEMEL VO €lvOl TPOETOWUAGUEVOS WE EVOALOKTIKEG AVGES Yoo TNV
nepintoon anpdPAETTOV KOTAGTAGE®V. AVOUEVETAL O LOONTES VO UV £XOVV SVOKOAES
YEPIGLOD TOV AOYIGUIKOV, AOY® TG Tapéufacng oty 1aén « vawpiuio pe to mpoypouyo.
Geogebra» mwov £yel mponynOet.

Ye mepinTmoNn MOL KATO0G LIoAoYloT g Tebel exTOC Aettovpyiag, Ba kdvovpe
avacOVToEn opadmv. Xe Tmepittwon mov Ot Asrtovpyel peydAo HEPOS TOL SIKTVOV
VTOAOYICT®V 1N TPOKVYEL Ol0KOM MAEKTPKOD PeOUATOS, TO o B dovVAEYOLV
OLdIKG 6T, TETPASIN TOVG Kol 0 dAoKAAOG 6ToVv Tivaka Tov Epyastnpiov.

210 nAdiocio ThG ENipoppmwong B’ ENINEdou - ogA.9 ano 17



TEMNOYZEX KYKAOY KAI AYNAMH XHMEIOY
Tpoeowv Iavrog, e-mail: pavtrifon@gmail.com

Empopeodpevos oto KEE Ilepiotepiov, 2011-"12

EIIEKTAXH XENAPIOY

A) Otav 10 onueio P xwvelton 610 gomtepkd tov KOKAOL, TA TOOLWL pTOPovV Vv
domotdoovy T oxéon PAPB=R>§’, kGt mov o10 oyohkd  eyyepidio
ogv  amodewvoetal!  Avty  akgifog M duvatdtnro amodidel  pio  axoOpo
apooTOEpEV a&ia oTIC SPAcTNPLOTNTES TOL €V AOY® GEVOPIOL.

TEMNOYZEZ oYy

x=PA=3.76
y=PB=2.12

X.y=PA.PB=(3.76).(2.1 21

PK.PA=(1.6).(5)=7.99

P 2 2 2
A =8 R =(17) -(3.3)

~ Kukhog (O,R) ~ VEQ TEUVoUTa
¥ TUYdio onueio P ¥ HETPRATEIG (3)
F TEUVoUTa
¥ HETpRaElg (1)
= ixvog (X.y)
I HETPAOEIG (2) I EQATITOMEVN

¥ HETPROEIC (4)

Etol, Aowmdv, to mopdv cevaplo amotedel pilo eméKTOON ©G TPOG TNV TOPATAVED
mepintmon, pe amotélecua ol pobntéc va eivol amd TMPo EVNUEP®UEVOL GE Lo THavn
UEALOVTIKY] EVomudtmon 610 Avolutiko Tlpdypappo g amddeléng ovTng.

B) Ot poBOntéc petd amd avt) v gumepio, Ba Egovv tn duvatdHTNTO VO EPAPULOGOLY TN
ovykekpipévn pébodo kot o dAha mapopoo tpoPfinuata. I'a wapddstypo, n doknon 2
00 POAAOL gpyaciag cuvodedetal and 10 oyetikd apyeio Geogebra pe titho «oapyeio
aoknong 2 yio, to omitiy, UE TN XPNON TOL OTOIOV OVOUEVETOL VO SlOTICTOGOVY GE

TEPPAALOV SUVOLIKNG OLETPAVELQG TNV IGOTNTA TOV £QATTOUEVOV TUNUaTOV MN Kot
MH.

AZRHEH 2 2YANDY EPTAZIAL
L]
W EPEVIOT] KUKV
v fow AoU WIETAVE A0 KA DU h=1.01
—_— U S— MH=T7.01

F# Epipanaon sanmg xopdng AS b o
F# EMipdvaaT] arpEiou K
- EHROVITT) EROTTT O EW
F EHpaEVIIT] PETpApIEmy

Y ]
[ |I{{
[}
i
M rraTe fo oo M &
Tt mopomypCiTe o T i
OIOLTaOE N e AT . s B

Mmapgite wa 1o HACOAOY O TE
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I') Me katdAAnAeg TPOMOMOMGEIG-AMTAOTOMGELS OT0. QUAAL epyaciog (peyodvtepn
YPOUUOTOGEPE, TPOGONKN €KOVOV YPOUATOV KOl GYNUAT®V) TO GEVAPLO Umopel va
d00el kol o padntéc pe podnowokés dvokorieg. H dwwackorio mpocappuodletor otig
EWOIKEC EKTOUOEVTIKEG avhykeG TV pontov avtov. O puBudg epyaciog tovg sivot
oLUPOTOC HE TIG KOVOTNTES TOVG Kol eKEPAleTonl HECH Oamd EVKOAOUVNUOVELTEG
YPNOTIKEG 0N YIES TOVL TOVS TAPEYOVTOL.

2tov avTimodd OvTNAG TNG OVTIHETOMIONG, TO QUAAN €pyoaciog UmTOpovv vo
TPOCAPLOCTOVV KOl G€ HOONTEG UE YOPLGUUTIKOTNTO, TOPEXOVIOS TOVG TN SVVATOTNTA
Yo peyoAvTepn AVTEVEPYELDL Ko dladpoon ne 10 AOYIOUIKO.
Mo mopddetypa, 0 GUVOEGHOG «EUPAVIOT KOUTOANG» umopel vo mapoinebdei, omdte
evioyvetor 0 Pabudg ovaoTOXOGHOD TOV YOPIGUOTIKOV UaONTOV, TPOKEUEVOL V.
€IKAGOVV TO avaArloimTo g tapdotacng PA'PB.

A) H gkndvnon tov cevapiov pmopet vo mpoypotomoinfel eVOALAKTIKA LE TOL AOYIOUIKE
duvapkng yveouetpiag «Cabri-Geometry II» wow «The Geometer’s Sketchpady.
Ta mpoypdppata avtd vrootpilovy T avtioToreg VIOAES dnpovpyiog TV apyeiov
Tov gv Aoy oevapiov. To telkd ypagikd mepipdAlovia elvar  Sl0pOPETIKA,
aAAG 16000vVapa ©¢ TPog Tig duvatdtTég Tovs. ETot, to oevdplo gumepiéyet pia eveléio
YNOOKNG TOAPOVGINoNG, OVAAOYO LE TO OO GLVOOELTIKO TPdYpoupo eivor KOs Qopd
TEPLOCOTEPO TPOGITH GTOVG UAONTEG, GTOV EKTAUOEVTIKO KO 6T SOAGKOUEV VAN).

E) Xe mepintworn mov owatiBetor Sadpaotikdg mivokos, 0 eKTOOEVTIKOG UTOPEL va
KOAEGEL OUAOES LOONTOV VO, TAPOLGLAGOVV TNV EPYOCIN TOVG EVAOTIOV OANG TNG TAENG
Kal, £TG1, VO EUTAAKOLV TO Todld 6€ EMITAEOV GLNTNOELS Kol OOIKOGIES GLAAOYIKNG
JEPELYNONG CYETIKA LE TOVG OLOPOPETIKOVG TPOTOVG OVTLUETAOTIONG TOV CNTNUATOV TOV
@OAAOV epyociag (). Ol SPOPETIKEG KOTE TEPITTOGT HOPPEG §-R%, R*-8* 100
ywouévov PAPB).

AEIOAOI'HXH TOY XENAPIOY

Ye kabe oevaplo d1d0acKaAiag ival amapaitnTog 0 EAEYXOC Omd TOV EKTOLOEVLTIKO
Tov PBadpov emitevéng TV EMOOKOUEVOV GTOY®V, OAAL KOl O TPOGIOPIGUOC TV AdY®V
Y. TOVG 0Toiovg {omG KAmolol an” avtovg dev emtevydnkoayv. H doun tov cevapiov, 1
oEPA TOV OPACTNPLOTATOV Kol TO EPMTNUATO TOL TiBevTal 6TOVS HOBNTES amOTEAOVY
avtikeipevo  afoAdynong omd  tov 1010 Tov  dwddokovia. [ mopdderypa,
OG0 EUKOAO MTAV Y10 TOVS HOONTEG VA TPOGOOPIGOVV TO €100G TNG GLUUETAROANG TOV
dvo petafintov PA,PB (ypopuikn ,exBetikn, AoyopOpkn ktd.) kot oe ti Poabupd
UTOPECAY VO TNV EPUNVELGOLY QLT TOLG T dmicTwon; Mmopecav ot padntéc va
oLVOEGOLV TTEPLOYEC TV Mabnpatik®v, ot omoieg Oyl uovo Ppiokoviol o€ S10POPETIKES
TOPAYPAPOVS, OAAAL Kot o€ PiPAlo OlOQPOPETIKAOV — YVOOTIK®OV  OVTIKELEVOV
(AlyeBpatlempetpia). O dNOACKWOV TPEMEL VAL KPOTAEL CNUEIDOCELS Y10 TIG OLOKOAIEG
VAOTOINGTG GLYKEKPIUEVOV JPACTNPOTNTOV, OcTe Vo glvar o 0éon oto pEAAOV,
avéioyo pe 1o SbEGIO XPOVO M TO YVOOTIKO EMIMESO GLYKEKPIUEVOV HobNTOV, Vo
npoPel o€ aAhayéc ot PON EPAPUOYNS TOV SPACTNPLOTATAOV, GTN OOTLIMGN TOVG N
aKOpo Kol 6To EKAoToTE {nTodueva.

Yndpyovv dvo otddia afordynong g OAng dpactnpdmras. To ntpdTo GTAd10

mpaypatonoleiton evad oedyetar 1o oevaplo oto Epyaostipio [TAnpopopikng, eved to
devtepo AapPdavel ydpa oto endpevo pabnuo oty aifovca ddacKaAiog.
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1° 16610 A&oréyneng (oto Epyactiipro ITinpogopikic)

O d1B0KTIKOG OYESIAGIOC TOL GEVOPIOL EYve LE KVPpLapyo 6TdYO TNV TPOKAN oY
TOV €VOLNPEPOVTOG TMV HOONTAV, TNV EVEPYOTOINGT TOLG KOl TNV EUTAOKN TOVG OF
dpaoctnpomteg, ot omoieg Oa ocvpPdAlovv otV  emitevén TOV  ETOIOKOUEVOV
pobnclokdv otoywv. Katd v vAomoinon tov cevapiov, o d1ddokmv pmopet va eAEYEEL
o€ Tt Bafuod 1KavomTolovvToL Ot ETOOKOUEVOL GTOYOL KOl Y10l TOoVS LafnTég, 1 akouo o
Ntav epiktol 1 ToAd Partol yio v TAEN oV omoia £Yve 1 EQAPLOY.

YV mePInTmoNn Hog, oTNV apyn TG ddtKaciog 1 véa TPocéyylon g VANG ue
m ypron H/Y mapoa&éveye toug pobntég ko icwg kdmolovg tovg Eévice (Tapdio mov
£XOVV YIVEL GTO GLYKEKPIUEVO TUNUO NON TPELS TapPEUPEOELS). AAMAMOTE TAVTA VITAPYOLV
paontég (ko oyl povo!) mov dev BELoLY va Ee@hyovv amd 10 TAAIGLO THG TOPAOOGIOKNG
dwaokoAiag. Ouwg, amd to copumAnpopéva EOVAAL  epyaciag mpokvye OTL 1O
emdlokopevo anotérecua Npbe otadlokd Kot dikaiwoe TG TPOGdoKieg TOV dUGKAAOV.
Ot mepiocdTEPOL PaONTEG omocaENVIcoV (LETE Kol TV €VEPYOTOINGT TOL GLVOEGOV
CEPOAVION KAUTVUANG») T oTafepdtnta T mtocdtToc PAPB |, mov elvan ko 1 kevrpikn
Wwéa G evotTOC, €V TOPOAO TO OYETIKA YOUNAO YVOOTIKO TOLG €minedo
avtamokpidnkav woavoromrtikd o100 Ypvod Kavoéva g avtevépyswg . «No pnv
TPOCPEPM ETOLUO KATL TO OTO10 UTOPOVV atd LOVOL TOVG KATAAANAMG 031 YOVLEVOL VO TO
Bpovvy. Znv mopeia fTav o€ OAOVS apeSTO TO YEYOVOG OTL £Kavov Moabnuotikd extdg
mg aifovcog dwackarag kot pmpootd o H/Y. IMAéov Mrav @ovepd 10 avénuévo
evolapépov OAmv, BETovtag ot 10101 o1 HoBNTEG EPOTACELS KoLl TEPAV ALTAOV TOL POAAOV
gpyaciog (0nmg Yo mapddetypa 71 Go covéfarve av avti yio kbkAo giyous teTpdyvo!).

Evtinwon eniong mpokdiecse 10 yeYovog OTL evemAdknoayv OA0 TO TOOLA GTNV
amodelln g oyéomng PI*=PAPB o0 TEAOG TOL PUALOVL epyaciog. Xe avtd cuvEBaie M
oA aweOntnplokn avtiknyn mov elyav amoktinoel ot pobntég Yy TO TO0TIKO
neplexopevo tov ywvopévov PAPB, pe amotéhecpa va ovamtdéovov to aicOnupo tng
avAayKnG ywow oautloAdynon g ox€ong ovTnG, KAvovtag Tn uadnuatikig g omddeién
TEPLOGOTEPO EAKVGTIKY.

2° X14d10 A&ohoynong (ek TV vetépov oty Tatn)

Ao 10V €AEYYO TOV AGKNCEMV Yl TO OTITL, GAAL KOl OO OGKNOELS EUTEOMONG
T0V oYoAkov BifAiov mov £ywvav oy TAEN, OlamcTOONKe KavomomTikdg Pabudg
avaKANoNG TV TPOcEUTOV YVAOcEDV and Tovg padntés. ‘Hrav oe Béom va kdévovv
TEPLYPOPIKES amodeilelg (amhdV) OOKNCE®MV OTIS TEUVOLGEC KOUKAOL (Ol OOKNGELS
gunédwong 1 wor 4 ogh. 203 tov oy PProv avrpetomicKAy  ATOAVTOG
wavormomtikd). Oca Bswpnuato dev elyav amodeybel pe pobnuoticods GLALOYIGHOVG
0TO GEVAPLO TALPOVGLAGTNKAY OAOKANpOUEVA 6TV TAEN , apevdg Yia vo vmootnpiydel 10
TPEYOV AVOAVTIKO TPOYPOULO KOl APETEPOV Yo va, dNpovpyndel KatdAAnin Bempnrikn
dopnuévn vrodopr| (kbtt mov pe tn ypnon tov TIIE dev emruyydveton mavia).
Avt akp1PdC 1 OIEPOEIONG LOPOY] TOPOLGIOCONE TG VANG €ixe 010 TeEMKO TG 6TAS10
GLUUETOYOVS TOVG pobNTég, apov N eumepia tovg 6to Epyastiplo [TAnpogopikng tovg
gkave va Yvopilovv K TOV TPOTEP®V TNV KEVIPIKN 10£a TNG S1OUCKOUEVNG EVOTNTOG,.

Ye o evogydpevn  emavdAnyrn  tov  oevapiov  Ba  pmopovoe
(670 MAaic10 TG AVATPOPOSHTNONG TOV) Va avTikatactadei 1 amddeen Tov 9% Prporog
OV EVUAAOVL gpyaciag e TNV AoKnon 2 mov d0ONKE Yo TO GTiTL, TPOKEUEVOL VAL OOV GE
TPAYUOTIKO XPOVO Ol LonTég OTL 1 YoM TOL AoYIGHKoD duvapikng leopetpiog odnyet
oe ewKacieg - extdg amd 10 medio g Oewpioc- Kouu oe emmAéov OEHOTO ACKNGEWV.
Eriong, oto 1010 mhaicto, pio evoAlokTikn Tapovsiaot tov cevapiov Ba NTav va giye
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nponyndet avtov N dwackaAia oty TAEN ™S oxeTKNg evotntag. Etor ot pobntéc Oa
UTTOPOLGAV VO EMEEEPYOCTOVV LE OSVVOUIKO TPOTO TMEPLGGOTEPES OOKNOELS KOATA TNV
dupkela vAomoinong tov cevapiov (Katt mov Mrav dAlmote embupio 6T0 TEAOG TV
S0V TV padnTov).

Avayeipion Tov Aa0ovc...

Eidape, Aowtov, 6Tt n Pacikr 10€a Tov cevapiov NTav ot dAANAOGUVOEOUEVES
avamopaoctdoelg Alyefpag — Teoperplag g OOvaung onueiov ®¢ mpog KLKAO.
O1 pobntég miotevav 6Tl £Vvoleg amod TIG SPOPETIKES YVOOTIKES TEPLOYES AlyeBpag Kot
lsopetpiog NTav «&éveoy petald tovg. To mapdv cevaplo @AodoEel va omoteAécel
aQopuUn Yoo TEPALTEP® dloelpton €vOg TETOOL AGOOVG LE TOPOVGINCT) CYETIKMV
AVTITAPOOEYLATOV 6TOVG HadNTéS, OTWG:

o) amd OAa ta opboymvia pe otadepn| TEPIUETPO, TTO10 £)XEL TO PEYOADTEPO EUPASHV;
B) cvppetaporég oto gpPaddv 1cockelovS TpLydVOL, 0TaV peTafdaAiletor 1 Bdon tov.

Avtd BéPata dev evTAooOVTAL GTO GEVAPLO OGS, OAAG Og €va TANIGLO EMTAEOV
dpacTNPOTHTOV HE XpNon Aoyiopik®v duvapukng I'eopetpiog. Etot, 1o AdBog, mov e 10
oevlplo &ywve avtinmto, pmopel va ypnowomombBel g por gvkoupion yioo emmAEOV
pnéonon. Alwote, and ™ oTiyun mov yivetar cogég OtL ot pobntég Bo mpémer va
dpaotnprorobodv g evepyol eEepevvntéc twv MoOnuatikdv kot OeS0UEVNG NG
Aertovpyiog Tov AaBovg oty e£EMEN TG EmMOTAUNG, TO AdBog Tov pabntn Oyt uovo dev
Oewpeitar kaTokpttéo aALd elval omapaitnTo cLGTATIKO TNG OANG S1UdIKAGTOC.

Hopatypioscis:

a) ILlpv v epopuoyn e opaotnplotntas uéoa. otnv oy, o Tpémel o d10GoKwY
va. TNV vAomoioel ue to Aoyiouiko Pruo mpog prua, folovias tov eavto Tov aTo poio TO
noOnn Tov &yel  UmPooTo, 700 70 ovtioToLyo p0llo epYaoiog.
Me 10V tpomo avto umopel vo. al10L0YNoEL TOV EKTIUMUEVO YPOVO OLECAYWYNS TOD GEVAPIOD
KOl TIG TTOPEYOUEVES OLOOKTIKES OONYIES, VO TIC TPOTOTOLNTEL KOL VO, TIG ELOIKEDTEL AVAL0YO0,

LE TO ETITEDO KAl TIG OVVOTOTHTOGS TWV UoONTAV THS TACHS TOV.

B) Oa mpérer vo katootel capés aTovg uabntéc ot n 0AN d1daxtikn mopéufacn Tov
OEVAPIOD 08V OTOTEAEL OVTOVOUN OTOOEIKTIKY UEH000 TV UAONUOTIKOV €VVOIOYV TOD
TEPIEYEL, OAAG EVOALOKTIKN €VKOUpIia Y10, ONUIOVPYIO. EIKATIMDYV, TELPOUATIOUDYV, EAEYYXOD
vmobéaewv ko apoupetikng okéyns. H oin ymeioxn wapovaioon e dOVouns onueiov wg
TPOS KOKAO €IVOL OUUTANPOUOTIKY THS Oldackoliog atnv taln koi dev aviikaOiord to

OTOLYELO TG KAQTIKNG TOPOIOTIOKNG OTOOELLHG.
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ENAEIKTIKO ®YAAO EPT'AXIAX

ONOMATEIIQNYMO: ... ... oo coviiii it e et e e TAZH:.............
ENOTHTA: Téuvovoeg kbdxiov TMHMA.: ... ... ...
APAYXTHPIOTHTA I

1. Evepyomomote tv evioAn «kvkiog (O,R)». EppoaviCetor évog kbdxiog tov
omoiov pmopeite va peTaKivinoeTe 10 KEvIpo tov, O, 1 va petafarete v aktiva

tov, R.

2. Emiéyovtag tnv evioln «tvyaio onpeio», eueaviCetal onueio P eEmtepucd

TOV KOKAOV, TOVL 0Toiov emiong pumopeite vo aAhdcete 1 0o

3. Evepyomoidvtag v evioAn «tépuvoveay eppoaviletal n tépvovso PBA tov

KOkAov. H Béon g tépuvovcac aAralel petakivovtog to onueio B.

4. Ag petpricovpe Tic anootdoelg Xx=PA, y=PB 10V oy1fuatog evepyomoldvog
mv emoyn «petpioers (1)». Metakivoviag to onueio B PAémovpe T11g

aVTIoTOYEC LETPNOELS.

5. Emiéyovtog tov obvoeouo «iyvog (X,y)» eupoavifeton to onueio M(x,y) oto
Kapteowovo emimedo. AAAGlovtog 0éom oto onueio B PAEmovpe Tig 018popeg
0éoeig Tov onueiov M. (marwvrog Cirl+F afinvooy ta iyvn).

[Towog cuvaptnong n Ypaeikt mopdotact cog Bvpilel n mopandve eikdva;

Av dgv pumopécate vo amavTioeTe, OOKIUAGTE Vo Tomobetnoete to onueio P oto
EGMTEPIKO TOL KUKAOV KO VO LETAKIVIGETE v TO onueio M.

[Towog cuvaptnong ) Ypaeikn mapdotoct cog Buuilel Topa;

(o kot TaAL deV TO. KATAPEPATE, EVEPYOTOMGTE TOV GUVOECLO «ERPAVIOT KOPTOANGY) !!
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6. Enc1on] ta onueio M(X,y) Ppiokovtol 6 ol ...eeeeeenneennnn.... , TPOKVTTEL OTL O1
TULEG X LY EIVOIL. oo eeeieeieee e ToGa4, dNAad:

70 Ywopevo PA'PB mopaplével mOvTaL......ovuvvennnen....

7. Ag emainBgvovpe TO TPONYOVUEVO GUUTEPAGLO GOG ETAEYOVTAS TO GUVOEGHO

«peTpnoels (2)» Kol petaxvovtog to onueio B.

APAYXTHPIOTHTA I1

8. Kévovtag kAik otnv gvtodn «véa tépvovoay gppoviCeton  tépvovca PKA 1
omoio. OLEPYETOL OO ..'vvvnnnnn... oV KOKAOL. Ti mopatnpeite yu ta yvopeva
PAPB Kot PR P A oo
EnaAnOedote ™ damictwon cog Kavovtag KAK 610 Kouti «peTpnioels (3)» kot

petakvovtog to onueio P.

9. Agovopacovpe 0=PO kot R=KO=0A.
SOUTANPDOCTE TA TOPOKAT® KEVA PLE T Ypappota o , R :

PKPA=(...cc... )t )= 2o 2

OPIXMOX

H owpopa O R’ AéyeTan ovvaun tov onyuegiov P wg mpog tov kvkio (O,R) kai
ovufolilerar wg eEnfc

A'op=0"-R

APAYTHPIOTHTA 111

10. Kévte Klk 010 cvuvoecpo «petpioeis (4)». Metakivnote 1o onueio P, étot
wote va Ppedel ekTO¢ TOL KOKAOV 1] €VTOG N TAVE 6ToV KUKAO. Tt mapatnpeite yio

™mv Tpq O *-R° ,ONAadN yia T SVVAUN TOL oNUEiov;
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XYMIIEPAYXMA

11. Ag ocvvoyicovpe Kot 0¢ OLTVTMOGOVLE TO, CLUTEPACUATA Hog Yo kibe BEéon
tov onpeiov P wg mpog tov kdKho.

v P eEmtepikd onueio tov kvkiov (O,R) = AP(O, R) werenees
v' P gowtepikd onpeio Tov kvkilov (O,R) & AP(O, R) weeeens

v P givon onpeio Tov kbkiov (O,R) & AP(O, R) weevneen

APAYTHPIOTHTA IV

12. Kdévte KAk 610 60vOoEGHO «g@amTopévy. T1 Tapoatnpeite yio o
omoteléopato PI? kor PAPB ;

AGKNGELS Y10 TO GTiTL:
1) Epddton Katoavonong 1 ogi. 203 oy. fiiiov

2) Bewpovpe 600 TepVOUEVOVS KOKAOVG, TNV KOV Toug Yopdn AB kat éva tuyaio onueio
M omv mpoéktaon g AB. And 10 M o@épvoope tig gpamtopévec MN kouw MH.
Amodei&re 61t MN=MH.

o tqv doknon 2 avoiéte o opyeio Geogebra ue Titho «apyelo acknonc 2 yio to omitiy
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