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TO BAXZIKO OEQPHTIKO NAAIXIO TOY EPIFrOoY KAl H AOMH
TOY

A. H ENNOIA PEAAIZTIKA MAOHMATIKA KAI H PEAAIZTIKH
MAOGHMATIKH EKNMAIAEYZH

Ta oevdapia kai ol dpaocTnpIiOTNTEC MOU NEPIypAPoOvVTaAl OTA KEIMEVA TOoU €pyou PeaAioTikd MabBnuarika
ouvioToUV Hia npdTacn Npog Tn MabnuaTikh eknaldeuTIKA KoIvoTNTd, €va O10akTikd neipapa Pe oToXo TN
ouvOEDn TWV PHAdNUATIKWV KE TOV NPAYUATIKO KOOWO.

QoT600, kKGBe d10aKTIKN NPOTACN €ival OOPNUEVN NAVW OE YEVIKEG BewpPNTIKEG NApadoxeG, Ol OMOieg Kal
onuioupyoUuv TO nNAdiglo avanTtugng, OnAadn Tn ¢iAoco®ia Twv OpacTnpIOTATWY Mou KalouvTtal va
uAonoifoouV ol HadnTec.

>TO Napov €pyo TO PBacikd BewpnTikO NAaiclo oTnpileTal oTnv €vvola «pedAIOTIKG padnuaTikd» kai orn
PeaAioTikr Ma®nuarTikn Eknaidsuon.

Ta «pedAIoTIKA PABNUATIKA» agopouv oTn d1dakTIKn PeBodoAoyia n onoia avanTtuxdnke oTo IvoTiTOUTO
Freudenthal, oTto MavenioTriuio Tng Utrecht, kai uioBeTrBnke and 1o cUvoAo oxedov Twv KaTw Xwpwv TO
1971. H peBodoAoyia auTn €ival yvwoTn w¢ PeaAioTikry MalnuaTtikry Eknaideuon (Realistic Mathematics
Education r} RME) kal €xel w¢ Baon Tnv kKabodnyoUUevn €NAVAKATAOKEUN TWV PHABNUATIKWV €vVOI®V anod
TOUC MaBnTEG pé€oa ano pia diadikaaia NpoodeuTIKNG HabnuaTikonoinong- €vvolec Nou 6a anooca®nvioTouv
oTn oUuVéXeld. H nmpoonTikn auTn yia Tn PaénuaTtikn eknaideuon €ival nAEov anodekTr anod &va Jeyaio
apiBuod xwpwv, 6nwc n fepupavia, n AyyAia, n Ionavia, o1 HMAA, n BpaliAia k.An.

O 0OpoCc «pedAIOTIKA» NAPANEPNEl NPpopaAvwe OTNV avdaykn va &ivalr Ta padnuartika ouvOedeueva ME
NPAyHaTIKEC KATAOTAOEIG, ONWC Ba npénel va TovioTel OTI Kupiapxo aiTnua otnv RME €ival va €xouv vonua
yla To padnTn ol KaTaoTACEIG NMOoU KAAEiTal va gadnuartikonolinael o idlog. AuTd onuaivel 0TI ol HabnTeg dev
kaAoUvTal va Aucouv pOvVO npaypaTtika npoBAnUaTa, aAAd kar npoBARuaAaTa nou agopoUv Ot €va
HalnuaTiko POVTEAO N o€ pia padnuaTikn €Qapuoyn, apkei Ta npoBAnuara autd va ouvdéovTtal PE Ta
evdlapEPOVTa KAl TNV EUNEIPIA TOUG, PUOIKN 1 pabnuaTikn (de Lange, 1996).

H onpaocia Tou 0pou «PeAAIOTIKA>>

O 0poC «peaAIOTIKA PABNUATIKA» NApanéunel, o NpwTN avayvwaon, o JadnuaTika Ta onoia avagEpovTal
o€ npoBAANaTa Tou npaypaTtikoU KOOPOU, Ot palvodeva nou gugavidovral otnv kabnuepivi pag Lwr. O
AOYOC, OMWC, YId TOV OMOI0O N OUYKEKPIYEVN MOPPN TNG MABNUATIKAC eknaideuong xapakTnpileTal wg
«PEAAIOTIKN» dev gival akpIBwg eneidr) oxeTifovTal e TOV NPAyHaTikd KOOHOo, dAAa Ji10TI diveTal Eugaocn o€
KaTaoTAoeIC TIC onoieg ol padnTéc unopolv va pavrtacTouv.

H oAAavdikn PeTApPACN TOu pruaTog «pavtalopal» sival «zich REALISEren» kal and autnv akpiBwe Thv
anddoon Tou OpouU NPOEKUYE n ovopacia PeaAioTika MadnuaTikd. To onuavTiko ENOUEVWG Eival OTI KEVTPO
TwVv PeaAioTikwv MabnuaTikwv anoTteAei n AUon npoBAnudTwy, Ta onoia €xouv vonua yia To hgaénTtn He
TNV €vvola OTI ynopei va Ta gavraoTei (van der Heuvel-Panhuizen, 2001).

H duvartoTnTa va ¢pavtacTei o uabnTnig pia kataoraon npoBAfuaTog otnv RME dgv NeplopileTal 0 NPAyHATIKEG
KATaoTdaoslc. 'Eva padnuaTikd npoPAnNUa, To ornoio €xel vONUa yid ToUug JadnTeg, Ba YnopoUds va anoTEAECE]
TNV ageTnpia yia yia dnuioupyikn nopsia anod Tnv atunn d1aiodnTIKr yvwan YEXP! TNV TUMIKN EK@Paon.

Mapadeiyua
3cm >Tnv eikova undpxouv dUo TETpAywva, £va npdoivo Kal Eva Kape.
Tn xpovikn oTiyun t=0 T1a duo TeTpdywva exouv ioa guBadd, apou
>em ol NAgUpEC Toug €ival iosg (1 k. n KaBsguIqd).

To €uBadov Twv TeTpaywvwv au&avel ue dIAPOPETIKO TPOMo. XTo
npdoivo n nAeupa auédver 1 ek. TO AenTo, v OTO KAPE I

em@adveia avéaveral karad 0,1% T1nv wpda. Ma 1a gupadd Twv duo

TETPAYWVWV UNAPXOUV Ol NapakdTw aroyeig:

a) To npdoivo TeTpaywvo 6a €xel ndvra LUeyadAuTepo upadov ano
TO KAPE Kal UdAiora n diapopd Toug Ba auédveTal OUVEXWCG.
B) To kage TeTpdywvo 6a €xel navra LIKPOTEPO gufadov anod To
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rnpdoivo, aAAd n diapopd Twv guBadwv Touc 8a eAaTTWVETAl OUVEXWG. Moia ano Tic dU0 eKOOXEC BEWPEITE
o1/ €ival n mBavoTepn;

STo napandvw npoBANUa o palnTAG MMAOPEl va «@PavtacTei» TNV KaAtaoctaon, agol n pey£Buvon
AVTIKEIJEVWV AVAKEI OTO XWPO TNG EUNEIPIAc Tou. Edw To onuavTiko €ival oTi n Auon dev NpokUNTEl AUEDT
Kal ol hadnTég Ba npénel va Xpnoidonoifoouv padnuaTtikd POoVvTEAa via TIC WETABOAEC, Ta onoia oTn
ouvéxela Ba ouykpivouv. H diadikacia auTr anoTeAsi yvwpioga TNG RME Kal €Xel TO XApaAkTrpd TNG
op1ZOVTIAC KAl KAaTAKOpUPNG HabnuaTikonoinong.

EnavakaTaoKeun Kal Jaényarikonoinon

Me Tn AEEN «ENAVAKATACOKEUN>» anodidoupe ToV 0po «reinvention» Mou aAnNoOTEAEI KEVTPIKN €vvola Tng RME
Kal g€ pia €ni AEEn peTagpacn 8a anodidoTav w¢ «enavenivonon». H xprion Tou 0pou «eNavakaTaokeun»
€xel npoTtabei ano 'EAAnveg epeuvnTeC (KoAéla, 2000) kal JIaBETEl hia QPECOTNTA MOU NAPANEUMEl OTNV
KATAOKEUAOTIKA avTiAnyn yia Tn yvwon.

Mpogpavwg undapxel pia AenTtr diagopd PETAEU TNG enavenivonong Kal TnG €navakaTdokeung, agou oTnv
npwTN dnAWVETal oapwc OTI Ta pabnuaTikd €xouv enivonBesi and Tnv avBpwnivn KoivoTnTa, €Vw OTN
O0eUTepN dev €ival ca®nc n enioTnUoAoyIKn auTr VUEN.

Ac €pBoupe OPWC oTNV ouadia Tou Opou nou gival n dIdAKTIKA oTAcn TNV onoia Unovoei. SUPQwva PE TNV
apxn TNG ENavakaTaokeung, o oxedlaopog Twv OpacTnpIloTHTWY, UE TIG onoieg Oa eunAakei o pabnTng, Ba
npenel va Tou Oivel Tnv eukaipia va Biwoel pia diadikacia Opolad WE €Keiv Mou @aiverar va Exel
akoAouBnoel n avantuén Twv pabnuaTikwv I0ewv. AUuTO onuaivel 0TI Ba npénel va BaocileTal aTtnv arunn,
d1a100NTIKA yvwon Tou pabntr, n onoia oradiakd 6a PETAOXNUATIOTEI O AUOTNPEN, TUMIKR HABnuarikn
yvwaorn. Edw o oxediaopoc 6a pnopoUae va oTnpiXTei oTnv IoTopia Twv MadnuaTtikwv, wc Nnyn €Unveuong,
Kal oTIG aTuneg AUOEIC TWV NadnTwv, Kabwg enixeipolyv va AUgouv npoBAnuarta yia Ta onoia dev diabgTouv
YVWOEIG 1] aAyopiBuoug Pe TOug onoioug Pnopouv va Ta AUgouv apeoa (Gravenmeijer, 1994).

A@oU npoadiopIoTei N KaTaoTaon Tou npoBAnuaToc, kabopileTal kai n dIdAKTIKN nopeia w¢ Pia diadikaaia
npoodeuTIKNG HWadnuaTikonoinong. H nopeia autn €ival kateubuvopevn (guided), pe Tnv €vvoia OTI O
MadnTAC ePnAEKeTAl o dPacTnPIOTNTEC nou dIaBETouv gagr npooavaTtoAlopd Kal uAonoloUvTal Ot €va
OUYKEKPIPEVO PaBnolako nepIBAAAlov, To onoio £xel oxedldoTel Kal opyavwOei Ye aTOXO TNV NMPOKANON Kai
unooTnpIEN Twv OpACcEwV PHadnuaTikonoinong.

AUTO TO onoio €xel unoypappiosl o Freudenthal (1991) kai anoca@nvilel Tnv €vvola TnG ENavakaTagkeung
gival To 0TI dev AvAPEVOUNE 0 JabnTAC va KaTaokeudoel Td navra povog Tou. '‘Epygaacn B8a npenel va dobesi
OTO XApakTnpa Tng pabnoiakng diadikaoiag kalr oxl oTtov 0po kabeautd. Eival onuavTtiko ol pabnTég va
avTiAngBouv OTI N VEa yvwaon €ival Npoownikn Toug undBean, yia Tnv onoia kai gival uneubuvol.

Ac £pBoupe Twpa oTnv £€vvola Tng JabnuaTikonoinong, n onoia xapaktnpilel Tn yadnoiakr diadikacia aTo
nAaioio Tng RME. O Treffers npoTteive Tn d1akpion dU0O Hoppwv PabnuaTikonoinong, Tnv opilovTia kai TNV
KkaTtakopupn (1987).

Kata tnv opifdvTia padnuartikonoinan ol HabnTeg enixeipouv, ME TA PABNUATika €pyaAieia nou diabETouy,
va opyavwoouv Kal va AUGoUV €va «pealiaTiko» npoBAnua. O1 dpacTtnpldTNTEC nou xapaktnpilovral wg
opIlOVTIEC €ival: n Meplypa®n TnG KATAOTAONG TOU MNPORANMATOG ME padnuatikoUcg opouc, n diatunwaon
£IKAOIWV, N EKTEAECN MEIPANATWYV, N ONTIKOMOINON TOU NPOBAANATOG, O EVTOMIOUOC OXECEWV HETAEU TWV
NAapapeETPWV, 0 HETAOXNHUATIOPOC TOU NpaypaTikoU npoBARUaTog o€ éva 100dUvapo nadnuatiko npoBAnua.
H katakopupn pabnuaTtikonoinon xapakTtnpiletal and dpdoeig Onwg:

n avanapacTacn MIag OxEong ME €vav TUno, n anodeiEn piag oXEong, n YEVIKEUON, n neplypa@n &vog
HadnuaTikoU PJOVTEAOU HE auoTnpd NabnuaTikn yYAwooda.

O poAog Tou d18dokovTa oTnv RME

O poAog Tou didackovTa oTtnv RME €ival va opyavwvel, va KateuBuvel kal va OIEUKOAUVEI TOUG JabnTec.
SuyXpovwe, opwe, va aglohoyei Tn OIBAKTIKA TOU Mopeia Kal €ival €Tolgog va Tnv avabewpnoel (de Lange,
1996- Gravenmeijer, 1994). ZuyKekpIJEva, KATa Tn didpkeia piag dpaoTtnpidTnTag, 0 SI0ACKWV:

e [lpoTeivel oTOUC NABNTEC NpoBARUATA 1}, KAAUTEPA, KATAOTACEIC NPOBARUATOC KATAAANAG ENIAEYHEVEC.
e Enikoivwvei pe Toug pabnTeg, divovTdag TOUG OTOIXEId KAl aneuBuUvVovVTAC TOUG EPWTHNOEIG Ol OMOIEC
TOug BonBouv va €0TIAo0UV OTA CNUAVTIKA XapakTnpIoTIKa TNG KaTaoTaong.
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e [poTpEnel Touc HabnTég va dianpayuaTeuTolUV TIG AUCEIC Kal TIG IDEEG Nou eneEepyalovTal.

e EvOappuUvel Toug pabnTég va npooeyyilouv TNV KAataoTtacn NpoBARNaATog PE To dIKO TOUug TPOMo, vd
d1aTUNW®VOUV TIC €IKATIEC TOUG Kal va npoTeivouv AUCEIG JIKNG Toug enivonaong.

e [lpoTpEnel TOUG HaBNTEC va dIEpeUVOUV EPWTHKATA Ta onoia £xouv ol id101 BECEI Kal TOUG NPOTEIVEI
enekTaoslg on digpelvnon.

O pOAoG Kal N oNHAcia TWV HOVTEAWY oTnv RME

QG PovTENO opifoupe €va oUOTNUA TO OMoio MNEPIEXElI OTOIXEIWON avTIKEiMeva, d1adIKaoieg KAl KAVOVEC KAl
MMopei va xpnoigonoin®ei, yia va nepiypawel, va €Enynasl n va npoBAEWEl TN CUPNEPIPOPA AAAwWV
ouoTnuaTtwv (Doerr & English, 2001). To evdia@epov TNG RME OTPEQETAl O HOVTEAA, TwWV OMoiwv n Oo[n
napouaialel pabnuaTiko evOlaPEPOV.

Ta povTeéAa 6a pnopolcav va XapakTnploToUv w¢ YEPUPEG METAEU TNG KATAOTAONC NPoBAANATOC KAl TNG
TUMIKAG HaBnuaTikAG yvwong.

70 nAaioio TN¢ RME Ta povTeAa anoTeAoUv avanapdoTdoeiG TG KaTaoTaong Tou npoBANPaATog, ol Onoieg
anesikovifouv TIG OUCIACTIKEG MTUXEG TWV PABNUATIKOV E€VVOIMV Kal OOMWV Mnou oxeTiovral HE TN
OUYKEKPIMEVN KATAOTACN. TO vONUA TOU OpoU «HOVTEAO» dev Ba npénel va neplopileTal oTnv KUPIOAEEia
Tou. AvTIKEigeva, oxnuaTa, diaypauuara, akoun kai cupBoAa, 6a pnopoloav va Bswpnbolv wG POVTEAA
(Treffers, 1987- Gravemeijer, 1994).

AUOo Bacika XapakTnpIoTIKa TwV MOVTEAWV npoadiopifouv Tn d1dakTIKn Toug afia. Apevog Ba npénel va
npoépyxovTtal and &va pealioTikO NAdiclo, OTo onoio N (pavTacia Tou padnTn €xel Npoopaocn, Kal APETEPOU
Ba npeEnel va eival €UEANIKTA, WOTE va MNOpouv va xpnoigornoinBouv o O6Ao kal nio MOAUNAOKEG
MaBnuaTtikeg dpaoTnpldTNTEG. And auTn akpiBwg Tnv cueAifia, yia xprnon o noAAanAd enineda, avTAsi Tn
Ouvauikn Tou To povTeAo (V. H. Panhuizen, 2003).

'Eva aAAo xapakTnpioTikO nou Ba npenel va d1abETel £va JovTEAO gival n duvaToTNTA va GUUNEPIPEPETAl UE
«UOIkO» Tpono, va diabeTel diapaveia os O,TI aPopd TIC oXeDIAOTIKEC EMIAOYEG TOU KATAOKEUAOTN TOU,
WoTE va divel aTo YadnTr Tnv aiobnon OTI €X€l KATACOKEUAOTEI ano Tov idlo.

H dnuioupyia gabnuaTtikwv povreAwv peca anod d1adikaoieg padnuaTikonoinong Jag EMNITPENEI TNV EVVOIOAOYIKN
OIAKPION: O HOVTEAQ HIAC NPAYMATIKAG KATAOTAONG KAl OS YOVTEAQ YId Mia npayudTikn katdoraon (model of —
model for) (Gravemeijer, 2002). AG anocagnvigoupe opwc Tn didkpion auTtr. Kabwg ol padnTég epnAékovTal
o< dpaoTnPIOTNTEC Padnuarikonoinong, dnNUIOUPYOUV HABNUATIKEG OXECEIC Ol OMOIEC oTNV apXr npoadiopilovTal
OTO MAQICIO TNG NPAYMATIKNG KATAOTACNG OTNV OMnoia ava@EpovTdl Ta OUOXETICOMEVA PEYEDN. Ol OUYKEKPIMEVEC
OXEOEIG-JOVTEAT avTAoUV To vONUA TOUG anod TNV Npayuarikr) katdoraon. To HOVTEAO OE auTh TNV MEPINTWON
MMNOpPEi va XapakTnpIoTEl WG HOVTEAO TG OUYKEKPIUEVNC KATACGTAONG.

KaBwg T0o id10 HOVTEAO NMPOKUNTEl ANO Tn PAdnuaTikonoinon Kal AAAWV KATaoTACEWY NPoBANPATOC, ANoKTd
£va YEVIKEUYEVO XAPaKThPad, anooTaclonolsital ano 1o apXikd NAaiclo Kal AUTOVOUEITal wg £va aveEapTnTo
HalnuaTIkO avTIKEIYEVO, TO OMnoio Jnopei va xpnoigonoinBei yia nepaitépw pabnuaTikn ene€epyaacia. To
MOVTEAO TOTE €XEI TNV EVVOIA TOU HOVTEAOU yia A\Uon npoBAnudTwy.

O METAOXNMATIONOG aUuTOC NpaypaTonolsital oradiakd, €voow Ol PadnTéC MEAETOUV TIC OXECEIC MoU
npoaodiopifouv To POVTEAO, TO Oroio NAEov avTAei To vonud Tou and TIC OCUYKEKPIPMEVEC GUOXETIOEIC TWV
MeEyeBwV OTa onoia avagépeTal.

H onuacia Tng XprAong HMOVTEAWV OTNV avanTtuén Twv PabnuaTikwv avadelkvUeTal Kal and Tn HEAETN
IOTOPIKWV KEIMEVWYV, ONWG Ta OnTikd Tou EUKAEIdN. 3To OUYKEKPIUEVO €pyo O EUKAEIdNG emixeipei Tn
dnuioupyia YEWHETPIKWV HMOVTEAWV TNG ONTIKAG MAC avTiAnwng Kal €ival XapakTnpIoTIKOG o TpONoG UE ToV
onoio avanTuooel Kal ene€epyadleTal Ta JOVTEAD TOU.

ZTnv ouocia akoAouBei pia Oiadikacia opIfovTIag KAl KaTakopueng HadnuaTikonoinong. ZUYKEKPIPEVA
XPNOILONoIEl WG ageTnpia Tov TPONO HPE TOV OMoio avTIAdUBavOuaoTe TO XWPO KAl Ta AVTIKEIYEVA Mnou
UNApXouVv Ot auTOV Kdl ONUIOUPYEI YEWHETPIKA HOVTEAA Yyid va anooca®nviosl Tnv avTiAnwn Hag yia Ta
avTikeigeva autd. KevTpikn Tou €MIAOYN N avanapdoracn ToU PEYEBOUG EVOG AVTIKEINEVOU WE TN ywvia ano
TNV onoia Qaiveral To AvTIKEIJEVO auTd. 3TN OUVEXEIA ONMUIOUPYEI YEWUETPIKA OXNUATA YyId TNV NEPIYPAPN
NOoAU OUYKEKPIMEVWV KATAOTACEWV, TA MEAETA WYE aQUOTNPA PABNUATIKO TPOMo Kal TeEAIKA oxnuartifel pia
YEVIKN Bewpia yia TNV ONTIKA Yag avriAnyn.
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RME kai XpRon tTng TexvoAoyiag

H BeTIkn ouveiopopd TNG XPronNG UNOAOYIOTIKWV epydAeiowv Ogv (aiveTdl va nNpokUNTEl JE cAPVEId ano
TIG €peuveg (Kaput, 1998- Clements, 2000). Juxva n oulnTnon yia Tn XpAon Tng TexvoAoyiag aTn
Madnuarikn eknaidsuon nepiopileTal kal €aTialel oTo idI0 To €pyaA&io kal Ol OTIC dpaAcTNPIOTNTEG KAl OTN
OUYKEKPIMEVN KATACTACN TOU NMPOoBARMATOC WE TNV onoia EUNAEKETAl 0 HabnTng.

O1 apxéc navw oTig onoieg ornpileTal n RME guvioToUv éva nAaiolo oTo onoio n TexvoAoyia 6a pnopouoe
va NpooPEPElI ONUAvTIKR apwyn oTn d1dackaAia kal Tn paénon Twv JabnuaTikwy.

KaTtapxnv, ag doupe Tov TpOMO He Tov onoio avTiAauBavovtal Tn diIdakTikn a&ionoinon Tng TeXVoAoyiag
EPEUVNTEG Nou epydalovTal oTo NAdiolo TNG RME.

Katd Tov Paul Drijvers, Ta TeXVOAOYIKA MHEoa OnuioupyolUv ONUAVTIKEG €ukdlpieg oTn ouvdeon Twv
avanapacTacewyv, TwV dIa@OopwV BeUaTIK®V MNEPIOXWV KAl TWV TEXVIKWV MOou XpnoigonoloUPe. EnimAgov
Tovilel TO pOAO TWV EPYAAEiWV QUTWV OTNV KATAKOpU®PN padnuartikonoinon. MNa napddesiyya, n xpnon
OUMBOAWV —ONUAVTIKN  «KATAKOPUPN»  HadnuaTikry 0paoTnpioTNTa— OIEUKOAUVETAl KAl KUPIwG
anooagnviletal (Kynigos, Alexopoulou & Latsi, 2007). 'Eva akoun napadsiypa: 'Evac YeTABOALAG TIHWV
divel TNV eukalpia oTouc PHadnTEC va XeiploToUv Pia NapdPeTpo PE dUVAMIKO TPOMo Kal JE auTo Tov TpoMno
BonBdad Tic dpacTnpPIOTNTEG YEVIKEUONG.

Mia aAAn duvaTtoTnTa Nou Pag napexel n TexvoAoyia €ival OTI ol padnteg dieukoAUvovTtal va Kavouv
€IKACIEC KAl va TIG eA&yEouv, ekTeEAwVTAG KaTa PBouAnon neipauartd. 'Eva duvapikd Tpiywvo, OTO 0noio
EXOUHE MEPel Ta UWn, yia napddelyuya, OnuIOUpYeEi €va (PaivOPEVOAOYIKO XWPO, ONou ol avaAAOIwTEC
OXE0EIC HETAEU TwV PEYEBWV Nou PeTABAAAOVTAI €ival EUPAVEIC Kal EAEYEIUEC.

Kabwg ol pabntég peraBaAAouv To OXNUA TOU TPIYWVOU, TA YEWMPETPIKA AVTIKEIHEVA CUPMETEXOUV OF €va
(Paivopdevo KaTa To onoio PETABAAAOVTAl TA YPAMUMIKA KAl ywvidkd Tou Peyedn. Ta uyn nou napapevouv
OUVTPEXOVTA, Ot Wia nNoAU PeydAn «GUAAOYN» TPIYOVWYV, EMNITPENOUV OTOUC MABNTEC va €Eayouv drtuna
CUNNEPAONATA YIa TN GUYKEKPIMEVN 1010TNTA Tou UWoucg, aAAd kal yia Tn B€on Tou opBokevTpou, OTAV TO
Tpiywvo gival oEuywvio, opBoywvio 1 auBAUYwVIO.

Ta artuna autd oupnepdopaTta Ba pnopouaoav Pe TNV kabodryynon Tou d1I0ACKOVTA VA YETAOXNMATIOTOUV O€
auotnpa pabnuaTtika, 6Tav ol JabnTeg KaTtaokeudoouv NApAAANAEG and TIG KOPUMEG MPOG TIG aAnEvavTi
NAEUPEC, EKTEAEOOUV HETPNOEIC TWV TUNMATWV Mou JdnuioupyouvTal Kdal JlanioTwoouv Tnv uUnapén
napaAAnAoypdupwv oto oxApa. And To onueio auto apxilel n anddeiEn TNG €IKAoiag nou €Xouv
d1aTUNWOEI.

AA = 3,52 cmn AE = 2,52 cm
BI = 3,52 cm
A /

A E

01 duvaToTNTEC onTIKoMnoinong Kal duvapikng avanapdaoraong dnuioupyoUv TIC KATAAANAEG OUVBNKEC vyia
TNV KATAOKEUN MOVTEAWV KAl TN YEAETN TOUC.
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Edw iowcg evtonileTal €va KevTplikd oOnueio ouvavtnong Tng TexvoAoyiac pe TNV RME. H kaTaokeun
OUVAMIK®WV HOVTEAWV Kal NMPOCOUOINOEWY ONUIOUPYEI €va €UVOikO NePIBAAAOV yia TNV €kONAWON Kal TWV
dUo Moppwv pabnuartikonoinong (Keisoglou & Kynigos, 2006). Katapxrv OdivovTal oToug HadnTeg
NoAAANAEC gukalpieg va avrtaAAagouv 10éec kal va dianpaypaTteuTolVv Ta (aivopeva nou napouaialovral
oTnv 080vn, kKabwg PeEAETOUV TNV Npocopoiwaon. H duvardTnTa va PJeTaoyxnuaTtioouv TNV apxIkn KATaoKeun
Kata BoUAnon smiTpénel Tn PEAETN TNG MABNPATIKAC DOWNG, TNV aVAKATACKEUNR KAl TN YEVIKEUPEVN XPNon
™G.

Z0voyn

Ta «peaAioTIkKa pabnuaTika» ival pia avlpwnivn dpacTtnploTnTa n onoia eEghiooeTal o€ dU0 KATeuBUVOEIC,
TNV op1fOvTIa Kal TNV Katakopu®n. H PeaAioTikry Madnuatikn Eknaideuon (RME) 8&Tel Toug pabnTeg oTo
KEVTPO TwV dpacTnpioTATWV, Oivel Eupaocn oTIC ATuneg kal d1aiobnTIKEG TOUC NPOCEYYIOEIG Kal Bewpei To
010a0KOoVTa WG opyavwTn Kal kafodnynTn Twv PadnTwyv oTnVv MNopeid Touc NPoC TNV dVAKATAOKEUN TNG
MaBnUaTiknG yvwong o€ Npoowniko €ninedo. H xprion Tng TexvoAoyiag £xel MOAAG va npoo®Epel, 0Tav sival
evTayuévn orto nAaioio Tng RME, apou avadeikvUel dIAQOopeC NTUXEC TNG, ONWC N dnuioupyia Kai n HEAETN
HOVTEAWV KAl MPOCOHOINTEWYV.

B. H AOMH TOY EProy

H TExvn Kal Ta pabnuaTika anoTeAoUv dU0 MOAITIOTIKG MPoiovTa Ta onoia guxva aAAnAocuvdEovTal Kal
EUNAEKOVTAI JE TOV €va N Tov AGAAo Tpono.

To yeyovoc autd npoodidel dia 1I91aiTeEPn onuacia otn Xpnon TNG TEXVNG w¢ €va JIdakTIKO gpyaleio, €va
MECO YIa KivnTOMoinon Twv PadnTwv npog Tnv kateubuvon Tng diepelivnong HadnuaTikwv HOVTEAWV Mou
OuVvOEOVTal HE NPAYHATIKEC KATAOTACEIC.

To napandavw nAagiolo avagopdg ival n Baon navw ortnv onoia 6a apBpwBouv ol dpacTnplOTNTEG, TOGO
oTo ONMUOTIKO 000 Kdl OTO YUMVACIO Kal To AUkelo. lMevikd¢ oTOXOC €ival ol padnTtéc va avadeifouv-
avadloouv Ta PadnuaTika nou BpiokovTdl eVOWPATWUEVA 0T OIAKOGHUNCN TwWV EMIPAVEIOV Kal OTNV
ONTIKN Mag avtiAnyn nou agopd oto xwpo. H avaduon autr) 6a npayuaTtonoindei, oe kabs Babuida, éneita
and d1adikaoieg pabnuaTikonoinong (QAiVOPEVWY Kdl KATaoTAoswv nou oXeTilovTal PE TNV TEXVN TNG
d1akOOoUNONG Kal TG NPOONTIKNAG.

H Baoikn 13€a oAOKANpou Tou €£pyou Kal n OIBAKTIKA Tou aTtlévrta ouvowiletal oTnv akoAoubBia:
naparnpnon - avanapaywyn - dnuioupyia.

SUYKEKpPIYEVA, N N1apaTnenon a@opda oTnv apxIKf nNpogsyyion dIaKoOUNTIKWV HOTIBwV (dNUOTIKO), £pywv
TEXVNG Mou oxeTiovTal PE TNV NpoonTikn (YUUVACIO) KAl (pAIVOUEVWY NMOU OXETICOVTAl HE TIC IDIQITEPOTNTEG
TNG onTIKNAG Mag avTiAnwnc (AUKeIO).

H avanapaywyn 8a BaoioTei oTic duvaToTNTEG TOU UNOAOYIOTH KAl KUPIWG O ENIAEYNEVA eKNAIOEUTIKA AOYIOMIKA,
onwcg To ABdkio, To Function Probe kal To The Geometer's Sketchpad. O1 pa@nTég eniong 6a PEAETACOUV Kal Td
MaBnuaTikd nou ival EVOWPaTWHEVA OTIG KATAOKEUECG TIG OMNoie¢ kaAoUvTal va UAOMOINOOUV.

TeéAog n dnuioupyia Ba eMITPEWEl OTOUG PABNTEG va €KPPACOUV TIG IOEEC TOUG KAl va TIC UAOMOINCOUV WE
Baon Ta pabnuatikd epyaAgia nou £xouv dnNUIOUPYNTEL.

e EI0IkKOTEPA OTO ONUOTIKO, N NAPATAPNON avapEpeTal o€ dpaoTnPIOTNTEG UE TIG OMOIEC oI HabnTeg Ba
€XOUV Wia npwTn enagn We PoTiBa Ta onoia oto €€h¢ Ba anokaAoUvTal «wn@oBeTnuaTa» kal 6a
gival anAa n nepioodTepo noAUunAoka.
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PeaAioTikd MaBnuaTika BiBAio KaBnyntn

>16X0G €ival ol abnTeg va dianpaypaTteuToUv Tn doun, va avanapdyouv opioueva poTifa Ye Tn Bonbeia
TOU UMNOAOYIOTR Kal TEAIKA va dnuIoupynoouV TIG JIKEG TOUG OUVBEDEIG.

eTTovaAaRe B [
eTTovaAafRe B [3 80 40]
o B0

M 40]

e 3TO YUMVACIO N Napatripnon avagepeTal o dUO HOpPEC OpaoTnPIOTHTWY:
a) e OpaoTnpldTATEG Mou oxeTidovTal PE TNV ONTIKA MAG ywvia Pe Tnv onoia napatnpoUPe Ta
avTikeiyeva kal og dpaocTnpIOTNTEC NouU OXETICOVTAl JE TNV AVTIANWn ToU NPoonTIKOU XWPOoU.

i i

O1 dpacTnpIOTNTEC AUTEC dopouvTal JE TPOMO Mou eniTpEnel oTo dIdACKOVTA va TIC XPNOIMONoIEl aueoda
otn O1daockaAia evvoliwv nou avagépovtal oto AvaAuTiko TMpoypappa Tou oxoAsiou. BpiokovTal
OUYKEVTPWHEVEG OE €va OegvapIO Kal dlakpivovTal O€ €KEiVEG nMou npoopifovTtal yia Tnv A' Tag&n, oe
gkeivec nou npoopifovTal yia Tn B' Ta&n kal og ekeivec nou npoopilovTal yia Tnv I Tagn.

B) Ze dpacTnNPIOTNTEG NOU OXETICOVTAl PE TNV NPOONTIKA Kal Tn Xpnon otnv Texvn. O dpacTnpiOTNTEG AUTEG
anoteAoUV To UAIKO €vOc diaBspaTikoU project nou pnopei va uAonoin®si wg «Mabnuatika Kai TEXVN».

O1 haBbnTég Ba MEAETAOOUV NIVAKEC OTOUC OMOIOUC N MPoONTIKN Je&v OTnpileTal O OUYKEKPIYEVA
HadnuaTika govTéAa, aAAd Kal nivakeg oToug onoioug XpnaoigonoloUvTal HaénuaTtika HOVTEAd.

H avanapaywyrn OTO YUHUVAOCIO O&v avaQEPETAl AOPAAWG O KATAOKEUN MNIVAKWY, AAAA €vOC HOVTEAOU
dnuioupyiac Tou npoonTikoU danedou Kal KAT EMEKTACN TOU MPoonTikoU XwWpou. To HMOVTEAO aQuTO E€XEl
IOTOpPIKN onuaacia, dI0TI €ival To NPWTO OAOKANPWHEVO NMouU £xel d1aowOei ypanTws, aAAd Kupiwg yiaTi gival
anAo kal pynopei va yivel katavonTd ano Toug NadnTeG. To YOVTENO QUTO KATAOKEUAOTNKE and Tov Alberti
Kal 6a xpnoigonoinBei and Toug HaBNTEG yia Tn HEAETN EpywV TEXVNG WE TN BonBegia Tou AoyIouikoU.

«1=025
«2=020
| e3=016
| ed=013

2 o - 05=0,11
Yo T i g 5

g e 6= 0,10

s e «T=008

A2 =2 = «8 =007
P N

e=218

M MA=547 cm A
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PeaAioTikd MaBnuaTika BiBAio KaBnyntn

TéAog, oTn @dAaon Tng dnuioupyiag Ba enekTeivouv To HOVTEAO Tou Alberti, Mou ava@EPETal oTNV KATAOKEUN
Tou npoonTikoU dan£dou, WOTE VA KATAOKEUAOOUV TOV MPOONTIKO XWPO Kal va PEAETAOOUV TIC IOIOTNTEC
Tou.
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e >T0 AUKEIO N NaApaTripnon ava@eperal o dUo HopPEC OpacTnNPIOTHTWV:
a) e OpacTnpldTNTEG ME TIG onoieg ol PJabnTéG, KATA Tn ¢Aon TnG napathpnong, 6a HeAETHoouV
NPOCOUOIWOEIC EPYAAEiWV PHETPNONG, Ta onoia a&ionoloUv TNV ONTIKN PAG ywvid.

EninAéov, ol dpacTnpIOTNTEG AUTEC AVAPEPOVTAl OE OUYKEKPIUEVEG HABNUATIKEG EVVOIEG KAl NMPOTACTEIG,
ol onoieg npoBAénovTal and To AvaAuTiko Mpdypappa Tou oxoAsiou. AuTOG €ival kal o AOyog yia Tov
onoio ol dpaoTnpIOTNTEG AUTEC BpPiOKOVTAl CUYKEVTPWHEVEG OE £va Oevdaplo Kal pnopolv dpeoca va
unooTtnpi&ouv Tn d10aoKaAia CUYKEKPIMEVWV EVVOIMV MOU MEPIEXOVTAI OTA OXOAIKA gyxelpidia.

B) =& dpacTnpIOTNTEC WE TIG OMNOIEC Ol HaBnTEc Ba neipapaTioToUV WYE TNV ONTIKR TNG avTiAnyn kai 6a
MEAETHOOUV TOV TPOMO KE TOV 0ornoio o EUkA&idNG pabnuaTikonolei Tnv avtiAnwn auTr o€ dUo NPOoTACEIG
OTO £pYyo ToU OnTIKd.

Ta dUo Baoika onTikd Qaivopeva nou Ba PeAETAOOUY €ival n cUYKAION TwV NApdAANA®WY ypauuwy, nou
kaTeuBUvovTal anoé Tov NapartnenTn nNpoc To Badog Tou opilovTa, Kal N €AATTWON TOU PEYEBOUG TwV
AaVvTIKEIYEVWV Nou BpiogkovTal o€ anooTacn ano Tov napatnpenTr.
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PeaAioTikd MaBnuaTika

BiBAio KaBnyntn

Ta YEWUETPIKA HOVTEAA MOU €XEl Xpnaigonoinoel o EUKAgidNG Ba anoTeAégouv Tn BAcn yia Tn HEAETN
TNG ONTIKAC TNG avTiAnwng péoa and dUVAMIKEC UMOAOYIOTIKEG KATAOKEUEC. To AOYIOUIKO Ba enmITpEWEl

OTOUG MadnTéc va Odigpeuvnoouv pabnuaTikGd HovTéEAa Ta onoia oTnpifovTal

oTnV €vvola TNngG

ouvapTNOoNG Kal NPoKUMNTOUV ano Trn CUOXETION TWV HeyeBwV nou peTaBaAAovTal péca ota duvapika

UNoAoyIoTIKa HOVTEAQ.

Ol OUYKEKPIPEVEG OpaaTnPIOTNTEG NEPIAAUBAVOVTAI G€ €va OEVAPIO TO onoio Ba pnopouce va uAonoinBei o

€va project diaBsuaTikoU XapakTnpad, kKabwg eunAékel kal Tnv IoTopia Twv MabnuaTtikwy.

'Epyo NMAEIAAEZ/ Nnpnidec, ' KM=
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PeaAioTikd MaBnuaTika BiBAio KaBnyntn
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PeaAioTikd MaBnuaTika BiBAio KaBnyntn

OAHIroxr ETKATAXTAXHXY KAI XPHXIHZ

A. Eykataocotaon kal AsiToupyia

MnopeiTe va XPNOIKOMNOINCETE TO EKNAIDEUTIKO NAKETO APECA, apou dev anairouvtal dAAa AoyIouIka yia va
AEITOUPYNOEL.

Eiodyete To CD-ROM 0oTn povada avayvwonc CD r DVD Tou npoownikoU oag unoAoyiotn. H
epapupoyn Ba E&ekivoel autopata (oTnv  nNEpinTwon nou n  duvartotnTa Autorun  gival
EVEPYOMOINMEVN).

3 € NepinTwaon nou n epappoyn dev Eekivrosl auTopaTa:

- Kavte dInAd kAIk oTo €lkovidlo «O YnoAoyloThg poux»/(My Computer) nou BpiokeTal oTnv
enipaveia epyaaoiag (desktop).

- 2TO0 napdabupo nou Ba epavioTei kKAavte dINAO KAIK OTO €Ikovidio Tou CD. XTo kaivouplo
napabupo nou Ba eugavioTei Kavte dINAO KAIK oTo apxeio index.html yia va &ekivnoel n
gQappoyn.

2€ NepinTwon nou BEAeTe va TPeEETE TNV epappoyn and To okAnpo dioKo TOU UMOAOYIOTH 0ag Kai
ox!I and Tn pgovada Tou CD ry DVD 6a np€nel va avTiypaweTe OAa Ta apxeia Kal Toug PAkEAOUG nou
nepiExovral oto CD-ROM og €va ¢pdake\o 0To OkANpO OiOKO TOU UMOAOYIOTN 0dG Kal ano €Kei va
kaveTe dINAO KAIK oTOo apxeio index.html. Mnopeite, av BEAETE, va dNUIOUPYNOETE OTNV €nPAvela
€pyaciag yia ouvTOPeEUON TNG €QApUoynG «PeaAloTika MabnuaTikd» (apxeio index.html), woTe va
EXETE EUKOAOTEPN NpoOoBacn oTo Npdypappd.

B. MpoandITOUPNEVEG EPAPHOYEG

MNa va pnopéoeTe va O€iTE KAl va EKTUNWOETE TA OUVOOEUTIKA eyXelpidla (oupnepihauBdavovTal kai Ta
@UAAa epyaciac) Ba xpelaoTeite Tov Adobe Reader (ékdoon 5.0 r perayeveéoTepn). To AOYIOWIKO aQuTO
diaTiBeTal eAeUBepa KiI €xel oUPNEPIANPOEI oTo PdkeAo Other Tou CD-ROM.

Ta oevdpia TwV &eKNAIOEUTIKOV OpacTnpIOTATWV TOU MAKETOU XpnolgonoloUv apxeia nou €xXouv
KATAOKEUAOTEl PE Ta Aoylopika: «MepiBallov E-SLATE» (ABdAkIo) kal «The Geometer's Sketchpad» Tng
Key Curriculum Press. To npwTto and Ta AoYIOHIKA €xel oUPneEPIANgOei oTo pdkelo Other Tou CD-ROM
(€kdoon 2.011), evw To deUTEPO €ival AN d1aB£aIU0 0 OAA Ta OXOAEIa.

N EAGXIOTEG ANAITAOEIG CUCTRHATOG

- AsiToupyikd ouoTnua: Windows 98/NT/2000/Me/XP/Vista

- EneEepyaoTnc: Pentium 111 500Mhz

- MvAjun RAM: 32MB

- CD-ROM: 4x

- Npoypappa nepinynong oto diadikTuo: Internet Explorer ) Mozilla Firefox
- EAeliBepog Xwpog aTo okAnpod dioko yia TNV eykaTaoTaon: -
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PeaAioTikd MaBnuaTika BiBAio KaBnyntn

EKNAIAEYTIKEXY APAXTHPIOTHTEXZ TIA TO AHMOTIKO

1.1 Eicaywyn

H didaokaAia oTa oxoAsia orjuepa sival ouxva PJETWNIKA Kal oTaTikn. EmnAgéov, n napadoaiakn eknaideuon
€XEl ANOTUXEl OTO va KAAAIEPYNOEl OTOUG MABNTEC WIa €VEPYNTIKN - OIEPEUVNTIKR OTACN An&vavTl oTn
pNadnon. H yvwaon nou napéxeTal ival anooTacionoinPevn Kal GopHaAIoTIKH, eVv®w anoucidlouv ouCIaoTIKEG
npoondbeieg €noIKodOPNTIKNG cUvdeong O1aIoBNoEwWV Kal APEONG KABNUEPIVAG EUNEIPIAC WE TIG TUMIKEG
HEBOGOOUG Kal TIC APNPNHEVEC NABNUATIKEG - CUMPBOAIKEC avanapacTAoEIC.

MapaAAnAa, o TpONo¢ Ye Tov onoio opilOUME TN YVWON Kal TOUG PNXaviopoUcg avanTu&ng Tng €Xel AUEDEC
EMNINTWOEIG OTIC NaIdaywyIKEG, JIDAKTIKEG KAl EPEUVNTIKEG HAC €MIAOYEG. Ma napdadelypa, onuepa n 16€a oTi
Ta naidid kataokeualouv Ta OIKA TOUG PABNUATIKG Bewpeital dedohévn OTn PABNUATIKA EKMNAIOEUTIKNA
£€PEUVA KAl YEVIKOTEPA OTN MABNUATIKN €knaidsuon, yeyovog nou naAioTepa dev ioXue. Z€ évav KOGHO Mou
ol BeBaidTnTec onavifouv, n yvwon BewpeiTal OTI NpokUNTEl MECW MIAG KUKAIKNG dladikaciag nou
nepiAaPBavel  €ikaocieg, UNoBEoelg, anoppiwels kal e€naAnBevoeic. Tautoxpova, npowbeiTar pia
«@AaAIUMIAIOTIKA» Bewpnon TNG ENIOTAHOVIKAG YVWONG, CULPWVA PE TNV onoia n €NICTNUOVIKN aARBeia xel
avano@eukTa AavBaouéveg d1IaoTACEIC KAl UNOKEITAl avd naga oTiyun og J1opOwaelc.

Me Ta eknaldeUTIKA Ovapla yia To dNUOTIKO, nou 8a napouciacToUV avaAuTIKa OTn CUVEXEID, OTOXEUOUME
Oxl OTnV napoxn aenpnuévng - NANPOQOPIKNG yvwong, aAAd oTn Onuioupyia &voc evaAAakTikoU
nepiBaAlovroc padnong yia Tnv avadesiEn, TNV €PApUoyn Kal Tov €Aeyxo Twv dlaIofRoewV TwV JadnTwv
Kal oTNV EVEPYNTIKN KATAOKEUN TNG yvwong. O oUyXpOVEG TEXVOAOYIEC PnopoUV va NPooPEPOUV OTNV
€knaideuaon UnoAoyIioTIKG e€pyaleia pe povadikd KalvoTOUd XAapakTnpioTiKa Kal va OIEUKOAUVOUV Tnv
evaoxoAnon Twv padntwv PJE NabnuaTika HovTEAA, DOUEC KAl MPOCOUOIWOEIC NMOU BpioKouv e@appoyn Kai
o€ €EW-PadbnuUaTikeG neploxéC. Ta ogevapia nou avanTuxBnkav yia To dnUoTIKO npooeyyilouv noAudidoTaTa
Tn lewpeTpia kal €10IKOTEPA TA KAVOVIKA MOAUYywva Kal TIG €UMAEKOMEVEG €vvolieg (M.X. €idn ywviwv,
MEYEBOC YWVIWV, INKN MAEUPWV K.AM.), EXOVTAG WG NAAICI0O ava®opdc Jia Hop@en TEXVNG nou gival diebvwg
YVWOTH HE Tov Opo «tessellation», evw oTa eAAnvika £xel anodobei pye Tov Opo «enavaAlauBavopeva
WNQOBETAHATA».

STO nNAapov eyXeIpidlo nou ansuBuveTdl oTov €knNaideuTIKO YIVETAl dpxIkKG Hia oUVTOMN €loaywyr oTnv
€vvola Kal oTIC JIAPOpPEC EKPAVOEIC TWV €NAvAAauBavopevwy WwneobeTnudaTwyv/tessellations oTnv TEXVN
kal Tnv kabnuepivn {wn, kabw¢ kal oTov TPOMO Mou ouvdEéovTal PE TN YEWHETPIA. ZTn OUVEXEId, TA
€KNAIDEUTIKA Ogvdapia yia To dnuoTIKO BepehiwvovTal O1daKTIKA Kal naidaywylkd kal avadelkvUeTal n
npooBeTn d10aKTIKN Toug a&ia. AkoAouBei avaAuTikr nepiypagn Twv dpacTnploTATWY KABe gevapiou nou
nepiAauBavel: a) ocuvonTikn napouaciaon OIBAKTIK@WV OTOXWV Kadl pAcewV TNG JI0AKTIKNAG nopeiag, B) pUAAO
gpyaciag nou npoopileTal yid TouG PadnTeg, y) onuelwoeic Navw oTo pUAAO €pyaciac nou ansuBuvovTal
oto di1daokovTa. TEAOG, napariBevral €vag odnyodg xpnong Tou ABakiou, NPOCAPHUOOHEVOC OTIC AVAYKEC
EQAPUOYNG TWV Osvapiwv TOUu ONnUOTIKOU KAl OTAd NPoypduuadTta o YAwood Logo, Mou avapéveral va
KATAaoKeudoouv ol pabntég, kabwg kar o6ca XxpnoigonoloUvTal £€Tolga oTic Oladikaociec MuoTnpiou.
(npokeiTal yia Ta Tpia apxeia Mistiriol, Mistirio2 kai Mistirio3 Tou ouvodeuTIKoU AoyIoHIKOU).

1.2 EnavaAappBavopgeva ynpoOeTAparTa/tessellation

Me TOov Opo «tessellation» avagepouacTe o kABe enavaiapBavopevo npotuno (pattern) anod
aAAnAepnAekopeva oxnuaTa. Mpdkeiral yia pia enikaAuwn enmipdaveiag Ye enavaiapBavopsva noAlywva n
aAAa oxnuara, Pe TETOIOV TPOMO, WOTE va PNV undpxouv Kevda n aAAnAsnikaAUweic. O 0pog auTdg ouyxva
XPNOIMOMNOIEITAl WG OUVWVUHOG Tou Opou «tiling», 0 onoioG avageEperal orn Xprnon MoAUY®VWV yid Tnv
€MKAAUWN ENIPAVEI®V Kal anoTeAEl unokaTnyopia Twv snavaAauBavopevwv JovtTeAwv/tessellations. O 6pog
«tessellate» npogpxeral and TNV e€AANVIKN AEEN «TEOOEpa» Kal apyika avagepdtav orn dIaTagn HIKpWV
TETPAYWVWV N KUBIKWV NAAKIOiwV PE TPOMO MNou va dnUIoUpYEITAl £va Jwoaiko. Mpo@avwg, n NMposAsuon
Tou OpoU CUVOEETAI JE TO YEYOVOG OTI €ival Mo eUKOAO va ouvTdlpiacTouv NAakidla s oXnua TETPaywvou.

MNa Tn dnuioupyia tessellation £€xouv XpnoigonoinBei dIAPOoPeC TEXVIKEC, ONWG EKEIVN TNC CUMMPETPIAC wC
npoc agova, Tng avakAaong, TnG NeEPICTPOPNG 1 TNG NAPAAANANG HETATOMIONG.
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PeaAioTikd MaBnuaTika BiBAio KaBnyntn

Ry

Eikova 1: lapddeiyua dnuioupyiag tessellation ue Tnv TeXVIKN TNG UETATOMNIONG.

EEaipeTIKAG aI0ONTIKNC dIaKOOUNTIKA enavalauBavopeva HOVTEAG ano YEWHETPIKA OXNUATA CUVAVTA KAVEIG oTnV
ICAQUIKN TEXVN, AOYW TNG anayopeuonc avanapdoTacns okKNVwV anod To QpUOIKO KOoPo aTo IoAdu. EEartiag autng
TNG anayopeuonc, ol KAAAITEXvVeC Tou IoAdu civar acUykpiTol oTn XpNon £navaAduBavouevwy YEWPETPIKWV
OXeJiWV KAl JWOaiKWV.

O OAAavdOog M. C. Escher eival €vag ano Toug KAAAITEXVEC Mnou e€yivav 101aiTepa didonuol yia TIC
dnuioupyiec tessellations. =Tnv npwTn €niokewr Tou otnv Alhambra® Tng Ionaviag To 1922, o Escher
EVTUNWOIAOTNKE Anod Ta HAupITavika pwodaikd. O Escher €dwoe Tn OIKA TOU MPOONTIKN OTA APnpnueva
YEWUETPIKG oOxnuata nou eixe Osl. ZuvdualovraGg Tn OnioupylkOTNTAd ME Tn BaBid yvwon Twv
MadnuaTikwv, apxioe va neipapaTifeTal PJe OXAMATA KAl avTIKATONTPIOPOUC €IdWAwV. XTadiakd ol
KAAAITEXVIKEG TOU dNUIoUpPYiec apxioav va aAAadouv: avti va {wypailel auto nou €BAene, o Escher dpyioe
va ek@palel TIC 10€eC nMou €ixe OTO MUAAO Tou Kal va OnuIoUPYEl ONTIKEG aANATEC Kal NEPITEXVA
enavaAapPBavopeva povrela (tessellations) pe Tn op@n Wapiwv, NOUAI®YV, EVTONW®Y K.AM.

Eikova 2: Tpia deiyuara 1ng douAsgidc Tou Escher.

>TIc dpacTnpIOTNTEG Tou OnuoTIKOU B8a aoyxoAnBoUue pe Tn Onuioupyia enavaAapBavopevwy HOVTEAWY, HE
Baoikn wneida Ta kavovikd noAUuywva. H mio anAni nepintwon e€ivar n xpnon &vog kal Povo Kavovikou
noAuywvou. To €ido¢ auTod Tou enavaiapBavouevou POVTEAOU €ival yVwaTO WE Tov Opo «regular tessellations.
Mnopei OpwC KABe €ido¢ kavovikoU MOAUY®VOU va Onuioupynoel enavaAapBavopuevo HovTéAo; MeEoa ano
d1adikaciec OOKIUNG Kal nmAdvng 6a dianioTwooupe OTI Ta TETPAywva KAl TA I000KEAN Tpiywva pnopouv va
dOnuioupyroouv enavalauBavopeva HOVTEA, eVw, yia NApadelyud, Ta NEVTAywva Kal Ta eNTaywva Ogv Jnopouv.
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Eikova 3(a): Kavovika e€dywva ano uwoaiko o€ Eikova 3(B): BulavTivo: KAOe I000KEAEC TPIywVO
oniTi Tou Kaipou. EXEI XWPIOTEI O€ UIKPOTEPA ICOOKEAN Tpiywva.

' Tov 1/2008 n dieUBuvon Tou naAatiot AAaunpa (Fpavada, Ionavia) eivai: http://library.thinkquest.org/16661/gallery/26.html,
onwc¢ autdc napouaialeral otn BiBAI0ONKN Tou padnTikoU diaywviouol ThinkQuest Tnc Oracle.
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Eikova 4: H idia n gouon dnuioupyei Eikova 5: ‘Eva un kavovikd enavaAaupavouevo

enavaiaupavoueva povteda. Knpnbpa, eva HovTeAo, Eepnc Aaonng. € avTiBson Ue 0Aa Ta

enavaiauBavouevo LovTEAO ano kavovikd eEaywva. rnponyouueva HovTeAa, edw kabe wneida ivai
OIAQOPETIKI].
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Eikova 6: Tunuara ano wn@eidwto danedo 1n¢ MNMounniac ue eEaywva kai TeTpdywva.

€ Mg €NIKAAUYn WE Kavovika noAUuywva yUupw ano pia Kopupr, Xwpic Keva r aAAnAosnikaAuyeig, oénou
XPNOIJoNoIoUKE €va POVO €i00C KAVOVIK®WV MOAUYWVWYV, N E0WTEPIKN Ywvia npenel va €ival d1dipETng Tou
360. O TUNOC Nou IoXUEI YId TOV UNOAOYIOHO TNG E0WTEPIKNG YWViag evoc KavovikoU noAuywvou sivai: [(n-
2)*180]/n ) [N*180-360]/n, 6nou n o0 aplBPOC TwWV NAEUPWV TOU NoAUuywvou. Ta pdva Kavovika oxnuaTa
nou dnuioupyouv tessellations €ival To IGONAEUPO TPIYWVO, TO TETPAYWVO KAl TO KAVOVIKO €EAYwWVO.

FAVAVAVAVAN
VAVAVAVAV)

Eikova 7: Kavovika enavaiauBavoueva wneobernuara — regular tessellations.

MNapaTnpwvTag TIC NApANAvw €IKOVEC, dIANIOTWVOUNE OTI v TA TETpAywva dnuioupyoUv To £va HE TO
aAAo OgIpEG, Ta Tpiywva Kal Ta eEaywva dnuioupyouv €va enavaAapfavopevo PoTiBo, HEOW HPETATOMIONG.
Eniong, €& Tpiywva dnuioupyouv €va €Edywvo. 'ETal, Aoindv, Ta kavovika enavalapfavopeva JovTeAa HE
I00NAgUpa Tpiywva kal kavovika Eaywva €ival oTnv ouagia napoyolia.

Enopevo PBrijya eival va OIEPEUVNCOUHPE Molol ouvdUAOUOoi KAVOVIKWV MOAUYWVWY JnopolVv  va
dnuioupynoouv enavaAapBavopeva povtela. Me Tov 0po «semiregular tessellations» avagepduacTe o€
enavaAapfavopeva PovTEAG MOU XpnolgonoloUv MNEPICOOTEPA aAMO €va €id0C KAVOVIKWV MOAUYWVWV HE
TETOIOV TPOMNO, WOTE N OIEUBETNON TwV NOAUYWVWV YUPpw and kAbs kopu@n va napauével n idia. MNa va
BpoUue noiol ouvduaouoi KavovIKWV MOAUYOVWY HAopoUv va Jdnuioupynoouv enavaAappavopsva
WwneodBeTnuaTa yia enikdAuywn enigaveiov, 6a npensl NnpwTa va BpoUME MOoIoI CUVOUACMOI KAVOVIKWV
noAuywvwv €xouv adpoioua 360° yUpw and pia Kopuer.
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apIBUOC NAEUPWV E0WTEPIKEC YWVIEC (LOIPEC)
3 60
4 920
5 108
6 120
7 128
8 135
9 140
10 144
11 150
N 180(n-2)/n

Eikova 8: Ol EOWTEPIKEC YWVIEC KAVOVIKWV MOAUYDVV.

A£dOPEVOU OTI Ol ECOWTEPIKEC YWVIEC TWV KAVOVIKOV MNOAUYWVWV €ival navra HIKPOTEPEC Twv 180°,
NPOKUNTEI OTI 0 KABE KOPUPN MPENEl va oUVAVTOVTAl Tpid TOUAAXIoTOV dIapopeTIKG NoAUywva.

TR 7
HoR - |
(0 ) = N
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=)

Eikova 9: Tessellations pe nepioooTepa Tou vog noAvywva.

EnavalapBavopeva povTéAd, Xwpic Keva kal aAAnAoenikaAuyeig, pgnopouv va OnuioupynBoUv kai ano
ouvduaopoUG KavoviKWV MOAUY®VWY MNou n JdIsubETnon Toug dlapépel and Kopugpr oe Kopu®r. la
napdadelyyd, oTNV NApakaTw €IKOVA yUpw ano Tnv KopuPn 1 undpxouv: éva eEaywvo, &vag poupog, &va
€EAywVo Kal evac poupoc, evw oTnV KoOpuPn 2 n ocipa £xel aAAA&sl Kal Exoupe €va eEaywvo, &va eEAywvo
Kal €va pouPo. AuToU Tou €idoug Ta enavaiauBavoueva JovTEAD, Ornou undapxouv dUOo 1 TPEIC OIaPOPETIKEG
OIEUBETNOEIC YUpw ano Pia Kopuen, €ival yvwoTd Pe Tov 0po «demiregular tessellations».

Eikova 10: Demiregular tessellation.

Yndapxouv deKATECOEPIG TOUAGXIOTOV cuvduaaopoi demiregular tessellations, evw o Tponog kal n diadikaaia
npoadlopiopoU Toug ival KUpiwg HECW JOKIYAC Kal NAAvng.

‘Evag ev Cwr pabnuaTtikdg Pe apkeTr OOUAEIA OTO XWPO €ival o Roger Penrose, 0 0noiog oTa QoITnTIKA Tou
Xpovia €iXe evrtunwolaoTel and Tn YEWHETPIa TNG KAAUWNG emnedwv. ApXIiog, Aoinov, va OIEPEUVEI
ouvduaopoUc oxnuaTwy nou Ba dnuioupyoloav snavalapBavoueva PHovTEAd, KATAARyovTag oTnv £peuva
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MOVTEAWV nou Oev enavaAauPfdvovral. AoXoAnBnke PE HOVTEAA yid TNV E€MKAAUWN EMIQAVEIOV HE
VEWUETPIKA OXAMATA Mou, &vw oou Oivouv Tnv evrlunwon enavaAauBavouevou HOVTEAOU, OTNV
npayuaTikoTnTa dev undapxel pia Bacikn enavaAaufavopsevn yneida. ApxIka BprAKe Kanoloug ouvduaououg
nou anoTteAoUvTav ano noAAa oxnuartd. Ziya olya nepiopioe o€ €€ Ta OXNUATA NOU XpnoigonoloUos Kal
TEAOG o0t OUO. Ta oxedld TOu e€ival EVTUNWOIAKA OE OMOPQIA Kal anAoTnTd. ZTO NApakAatw oxedio
xpnoigonolsi dUo TETPANAEUPA, YVWOTA WE TNV ovopdadia «a kite and a dart», Ta onoia enavaiaupavovTai,
XWPIGC OPWC va OUVOEOVTAl PE «KAVOVIKO» Tpono. AEloonueiwTo €ival To yeyovog OTI ol avaAoyieg Twv
NAEUPWV TWV TETPANAEUPWY aAUTWV akoAouBoUv To ¥puoo kavova. H Oouleid Tou Penrose eival
avTINPOOWEUTIKN auToU Tou &idoug tessellation, n onoia €ival yvwoTn WE Tov 0po Weudo-nepiodika
(quasi-periodic).

Eikova 11: Aeiyua ano 1n douAsid Tou R. Penrose, ndtwua oro Carleton College Twv HIA.

1.3 Nai1daywyikn Kdal J310AaKTIKN OedeAimon TV CEvVApiwv Tou
OnNHOTIKOU

1.3.1 O pOAOG TOU EKNAIBEUTIKOU

>T0 nAaiolo Twv dpacTnPIoTATWV Nou 6a NapouciacTouV NApakaTw, 0 POAOC Tou eknaideuTikoU dev sival
€KEIVOC TOU OaoKAAOU-MAvToyvwaoTn, 0 onoio¢ 6a HeTadwoel TIC YVWOEIC TOU OTouG addeic pabnTec:
NapaPevel woToo0 KOWPIKOG. 'Epeuvec €xouv Oei€sl OTI o1 vEec TexvoAoyieg Oev  pnopoUv va
XpnoigonoinBouv anoTeAEoNaATIKA, XWPIC TNV EVEPYO Napoucia Tou daokAAou, ol JIOAKTIKEC NApEPBACEIC
Tou onoiou €ival kaBopIoTIKNG onuaaciag yia Tnv €EEAMIEN Twv pabnolakwv dpaoTnploThTwy (J. Olive, 2000,
De Corte E. et all, 1996). O 0d4dokadAoG KaTeubuvel TIC «nalyviwdelc OpacTnplOTNTEG» MNPOG TIG
NPOCOOKWHEVEG Kal mnpooxediacueveg OpaoTtnpidTnTeg (Hoyles & Sutherland, 1989), napéxovrag oTo
HaénTA TNV KaTtaAAnAn ouvaiobnuaTikr kai dlavonTIKn UnooThPIEN.

O ddokaAog dev voeiTal anAd wg OIEUKOAUVTAG, aAAd wG €vag kaTaAuTikdG napdayovTag oTn pabnaoiakn
dladikaoia, OMoU CUUMETEXElI eveEpYd WG MIO 1KAvOC ouvepydaTtng otn Zwvn Tng Enikeipevng Avantuéng
(Vygotsky, 1973), nap€xovTacg oTouc PMaBnTEC Tou voNnTIKEC okaAwolEc (Wood, 1988). IdiaiTepn £ugacn
diveTal oTto AOYo mou Xpnoigonolei o 0AoKaAoG, 0 onoiog (aiveral va €xel Jovadika XapakTnpioTiKa nou
ouvTeAoUV OTn oNUEIWTIKA dlauecoAdpnaon, oTnv €vonoinon, oTn vonuatodoTnon Kdl oTnV £0WTEPIKEUON
NG yvwong (Crook, 1994, Littleton, 1999). O ddokaAog @povTilel WOTE N KATACOKEUN TNG yvwong va
Esnepva TNV Npoownikn, €Pneipikn diepelvnon, divovTag npocoBacn OTIC EVVOIEG KAl OTA HPOVTEAA TNG
OUMBATIKAG enmioTAUNG. TauTtoxpova, npénel va enionuavBei OTI n €vap&n kKal To KAEioIyo piag
dpaoTnpIOTNTAG Nou a&lonolei TIG UNOAOYIOTIKEG TEXVOAOYieC dev TAUTICETAl PUE TNV EvapEn KAl TO KAEIOINO
Tou unoAoyiotr. H Olacuvdeon uiag TETolAg OpaoTnPIOTNTAG, HE OXETIKEG OpacTnplOTNTEG MOU
nponynénkav kar akoAouBoUv Pe anAd Tuxaia NePIOTATIKA Nou avakunTouv otn didpKeia Tou YabruaToc,
KpIVETAl OKOMIWN.

1.3.2 O pOAOG TWV HadnTov

To oUVOAO TWV YVOOEWV TwV dIdPOpwV €MIOTAPOVIKOV KAGOWV £xel NpokUWEel and Tnv €peuva, eV N
ouyxpovn e€peuvnTikn HeBodoAoyia ornpileTal OAo kal nepioodTEpo oTnv opadikn epyacia. O1 padnTég
NPEMEI va anoKTNOoUV €Niyvwaon Tou €EEAIKTIKOU XapakThHpa TnG EMNCTAHNG, TWV EPEUVNTIKWV NEBODdWV Nnou
XPNOIYOMOIEl KAl TNG OUOTNMATIKOTNTAC NMou Tn xapaktnpilel. AuTd PNopei va yivel govo Peoa anod Tnv
€€aoknon TwWvV NaidI®V oTnV OPadOoCUVEPYATIKN MPOCEYYION TWV EVVOIMV OIAdPOpWV YVWOTIKOV MNediwv,
MEoa and Tnv evaAAayn poAwv kal kabnkOvTwv Kal ano Tn Xprnon CUYKEKPINEVWY €pyaAgiwv. ZTo nAaiolo
Twv gevapiov nou Ba neplypa@ouyv, ol yabnteg dpouv Kal napaAAnAa oulnToUv Kai eniXeipnUAaToAoyouy.
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>Ta €pWTHAKATA Nou avakunTouv auBodopunTa f nou BETEI 0 EKNAIDEUTIKOG, O HadnTég oulnTolv NPpwTA OTO
nAgiclo Twv opdadwv kal katonv yiverar culATnon oe eninedo TA&NG, yia va diagopPwbBoUlv Ta TeAIKA
ouphnepaouaTa.

O Aoyog nou avanTlooouv ol NadnTeg BewpeiTal Io0XUpOTATO diapuecoAaBNTIKO EpyaAeio Nou evepyonolei Tn
OKEWN Kal oupBaAAel kaBopioTikd otnv anddoon VONUATOG OTIG EVEPYEIEC TWV HABNTWV, avadeikvuovTag
TIG EpUNVEIEC Nou divouv aTa gpaivoueva. MapdAAnAa, ouveldnTonoloUv To eUPOC TWV dIAPOPETIKWV IDEWV
Mou Ol CUHPNAatNTEC TOUG PNopei va xpnoigonoloUv oTnv Npoondbeld Toug va €Enynoouv Ta idla gpaivoueva
Kal avanTtuooouv Tn ouvnBeia va eA&yxouv Kal va a&loAoyoUv auTeg TIG €Enynosic. Ta AdBn Twv pabntwv
«anonolivikonoloUvTai» Kal BewpouvTtal a@eTnpia yia Tn MEAETN auToU Nou GUVERN, TNV KATAvonon Tou
AdBoug kal, y€oa ano Tnv karavonon, Tn d10pOwar Tou.

1.3.3 Ta eknaideuTikG oevapia yia To dnpoTiko

MNa To ONUOTIKO &€xouv avanTuxBei dUo eknaIdEUTIKA oevdapid. To NPWTO €KNAIOEUTIKO OevdApIO HE TITAO
«EnavaAapBavopeva Wneobetrpata» ansubliveral o€ nabnTeg Twv dUOo TEAEUTAIWY TAEEWVY Tou dnPOTIKOU Kal
uAoMoIgiTal pEoa ano pia osipd TPIwWV EKNAIOEUTIKWV dpacTnpIoTATWY, Ol OMOIEC, Napd TNV AUTOTEAEIG TOUG,
gival Tnv idla oTIyur oTeva OUVOEDEPEVEC HE TIGC AAAEC OpaoTnNPIOTNTEG Nou uAonoloUV TO OEVApPIO. ZTO MPWTO
€KNAIDEUTIKO OEVAPIO Ol NaBnTEC £pxovTal os enapr (WEoa ano dIAPOPEG NNYEC, NAEKTPOVIKEG Kal Kn) HE Hia
Mop@n TéXVNG nou gival dIeBvwg yvwaTr JE Tov Opo tessellation. AuTr n Hopgn TEXVNG YiVETAl N a@opur| Kal
To NAdiolo yéoa oTo onoio Ba nNpoocyyloToUV €VVOIEG OUVAPEIC HE TA KAVOVIKA NoAUywva. Oa xpnoipgonoinei
To ABdkio Kdl N YAwOood Logo yia TNV KATAaoKEUN Kdl €IKACTIKN €ne€epyacia enavaAapBavouevwy HOVTEAWV
ano TETPAywva Kal I00nNAeupa Tpiywva. Ma Tnv uAonoinon Tou oesvapiou anairouvTal €€ TOUAAXIOTOV
OI0aKTIKEG wpec. KaAdo Ba nTav, €niong, ol padnTéc va €xouv Mid NpwTn €nagn PeE Tov TpOMo mnou
«kaBodnyoupe» TN XeAwva Pe anAéG EVTOAEG, NpIv anod TNV UAOMOINON TOU NP@TOU €KNAISEUTIKOU Ogvapiou.

To deUTepo eknaIdeuTIKO Oevapio PE TITAO «Enavalapuavopeva povTEAd NOAUYWVWV» aneuBuUveTal o€
HadnTéc Twv dUOo TeAeuTaiwv TAEEwv Tou OnUOTIKOU Kal uAonolgital péoa and OUO0 €KNAIDEUTIKEG
0paoTnpIoTNTEG. H TéXvN Twv enavaAapfavopsevwv wneoBeTnuaTwyv (tessellations) gEakoAouBei va
anoTeAel TNV agopunon kai To nAdiolo oTo onoio B8a digepeuvnBolV NepAITEPW 10IOTNTEC TWV KAVOVIKWOV
NOAUYWVWV (N.X. E0WTEPIKEC KAl €EWTEPIKEC YWVIEC MOAUYWVWV). € QUTO TO OEVAPIO O UMOAOYIOTAG
XPNOIJONoIEiTal KUPIWG yia va €UnAEEel Toug padnTeg oe pia diadikaoia digpelivnong Kal NeEIPApaTiohou,
MEOW €10IKA KATAOKEUAOUEVWY MPpoypauddTwy. MNa Tnv uAonoinon Tou napdvrog osvapiou anaitouvTal €&l
TOUAAYXIOTOV JIDAKTIKEG WPEC.

KaBéva and Ta eknaideuTikd oevapla cuvadel PHe Toug aTdoxouc Tou AMMZ yia Ta yadnuaTikd, o€ 0,TI apopd
AUeECa oTn YEWMETpia (N.X. avayvwpion oxnUaTwyv o eva oUvOeTo nepiBaAiov f avaiuon evog ouvBeToU
YEWMETPIKOU OXAMATOC), aAAd Kal g€ O,TI apopd oTnV KAAAIEPYEIA EVOG EMICTNHOVIKOU TPONOU OKEWNG Nou
€€l va kavel, yia napddelyuyd, HE TNV aAvAyvVWPION OXECEWV METAEU TWV HABNUATIKOV KAl GAA®V
YVWOTIKOV NEPIOXWV I KE TN CUCXETION NPAYNATIKWV AVTIKEIMEVWV HE NABNUATIKEC EVVOIEC.

1.3.4 NpooOeTn padbnoiakn adia Twv EKNAISEUTIKOV CEVAPIWV

Ta eknaldeuTikd oegvapia yia To dnuoTikd nou Ba avanTtuxBouv napakdtw, ouvdudalovTac Ta KalvOTOUd
XAPAKTNPIOTIKA Kal TIG dUVATOTNTEC TWV VEWV TEXVOAOYIWV WE TO KATAAANAo naidaywyikd kai S1daKTIKO
nAaioio, divouv gugacn kai a&ionoioUv pia osipd NTuXwv TnG padnoiakng diadikaoiac nou, av Kai givai
1I010iTEPA ONPAVTIKEG YIa TN JABnon oTnv eknaideuTikn Npagn, ornv TA&n sival unoBadbuIoPEVEC.

e Apdaon — Bionpa

O1 padnTec kalouvTtal Ot OAeG TIC OpaocTnpIOTATEG va OpAcouvV: va napatnprioouv €pya TEXvNG, va
gvTonioouv Tn Bacdikn snavaiapBavopevn wneida, va dnuioupyrnoouv Ta dikaA Toug enavaAaupfBavopeva
WNQOBETAKATA K.AM.

e MNMeipapaTioyog

O1 padnTég neipaparidovral e OAEG TIC emPEPOUC OpaoTnpldTnTeC. MNa napdadeiypa, Pe TIG d1adikagieg
MuoTnpiou Tou deUTEpOU Ogvapiou npoonabouv va KAaTaAn&ouv O€ CUPUNEPAONATA OXETIKA PE TO NOTE £va
€i00C KaVOVIK®OV MOAUYWVWV N €vag ouvduaouOC KAVOVIKWV MOAUYWVWY HMOPEl va dnuioupynoel éva
enavaAauBavopevo PovTéAo yUpw ano [ia Kopuon.

e 'Epeuva — Avalnrnon

O nelpapaTiopog evTAooETal 0 AuTh TNV gupUTeEpa diaTunwpévn ATUXN, OTnV onoia diveTal £ugacn oTn
oTacn Tou padnTth anévavTtl ortn yvwon. H peradoon evoc peBodoloyikoU nAaiciou, diepeuvnTikoU
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XapakTnpa, e€ival 1diaitepa onuavTikn. O pabnTtéc xpnoigonoioUv To JIadikTuo yia Tnv €Upeon
enavaAauBavopevov YneobeTnuatwy, avalntouv Tn Bacikn enavaAauBavousevn wneida K.Am.

e Anpioupyia — «MaoTopepa>

MpokeiTal yia Tn paénon péoa ano Tnv kataokeun (Resnick et al., 1996). O1 pabnTéc pnopolv va
ene€epyadovTal TIG KATAOKEUEG TOUG €V €idel paoTopeNaToG. H yAwooa Logo nou Ba xpnoigonoinBei yia Tnv
KATAOKEUN anAwv enavaAauBavopevwy HOVTEAWV ENITPENEI OTOUG MABNTEG va dnNUIOUPYROOUV TIC JIKEC
TOUC KATAaoKeUEC, ouvdualovTac Tov NPoypaupaTIoyo YE TO JABnUATIKO pOopPUAAICHO.

e Aidahoyog — EnixeipngaroAoyia

>TOX0G TWV EKNAIDEUTIKWV TEvVApiwy nou avantuxdnkav €ival va anoTeAE0OUV a@opun yia €NoiKodounTIKO
Kal €0TIAOPEVO OIAGAOYO OTO MAQicIoO TNG OUVEPYATIKAG Hadnonc. O1 padbnTtég doulelouv oc OPADEC,
oulnToUv og €ninedo opadac, aAAd kal Taéng, kaTtaAnyouv oe cupnepdopara kai napouoialouv Tn JOUAEIG
TOUG OTOUG GUMNAaBNTEG TOUG.

e Anuioupyia vonuAaTwV Kdil ZUYXPoVveG TexvoAoyieg

H ntuxn autn agopd otn diadikacia dnuioupyiag vonuatwy and To padntr. H padnon, £1ol kI aAANI®C,
ouvigTartal oTn dnuioupyia vonudTtwy Kai Oxl oTnV dnoPvnUOVEUGN £TOINWV Kal aPnpnHEVWY NMANPOPOPIWYV.
Me Ta epyaieia Ynpiakng Texvoloyiag pnopei va dnuioupynBei éva padnoiako nepiBaAiov, 6rnou ol HabnTég
Ba €xouv noAU neplOOOTEPEG KAl OUXVOTEPEC €uKdlpieG va avanTtu€ouv vonuarta. O1 onuavoeig Tou
unoAoyloTikoU gpyaAgiou nou xpnaoiponolgital, Tou ABaxiou (n.X. o KIvaioBnTIKOG XEIPIONOC TWV PETABANTWV
€vOC NpoypapuaTog, N ypa®ikn avarpo®odotnon K.An.) kai n duvatoTnTa npocBaong otn Babia doun, HECW
TNG YAwooac npoypauuatiogol Logo (Kynigos, 1995), divel Tn duvaTtdTtnTa oUuyKepAopoU, GUHUPBOAIKNG Kal
31aI0ONTIKAC HOPPNG, EKPPAcNnG TNG okewnc. O pabnTég Eekivouv, kaBodnywvtag Tn XeAwva PeE dnAEg
EVTOAEG TNG YAwooag Logo, nou poldlouv noAU e TN QUOIKN Kadnuepiviy yAwooa, n.x. de&ida, apiorepd,
MNPOoOTd, Niow, EVEW, OUYXPOVWE, OUVTOVI(OUV TO OWMA TOUC PE Tn B£€0n Kkal Tnv kateUuBuvon Tng XeAwvag
oro JiodiaoTato Xwpo Tou KapBd. ZZTtadiakd OnuioupyoUVv WIKPA UMOAOYIOTIKA NpoypAUPaTa ME
enavaAapBavopeveg d1adikaoieg kal YeTaBANTEG. 'ETOI, N KATAOKEUN €VOG OXNUATOC napoucialeral péoa ano
OUo JIaQOPETIKEC avanapaoTAdelG, TN YEWHETPIKA Kal Tn oUHBOAIKN. To ABdkio NpocoBeTel Tn duvaToTnTa
OuvapikoU XeIpIogoU TWV YEWHETPIKWV KATAOKEUWV, MEOW TOU APECOU KIvaiobnTikoU XEIpIogoU HE TO
MeTaBoA£a TwV PETABANTWV TOU CUNBOAIKOU Kwdika nou kabodnyei Tnv kivnon Tng XeAwvac.

EninAgov, ol diadikaciec MuoTnpiou Tou deUTEPOU GEVAPIOU PNOPOUV VA AVTIMETWNIOTOUV WG EIDIKEG HOPPEC
eEWTEPIKWY OUVANIK®WV avanapaoTdoswyv nou kadioToUv duvaTtn TNV aAAnAenidpaon avapeoa oTiC OpAgeEI
TOU MadbnTr kKal oTa POVTEAD MNou €xouv evowpaTwOei oTto npodypauua (Edwards, 1998), npokKaA®vTag
aAAay£g aTov Tpono eniAuong npoBANKATWY, a@oU NApEXOUV OTOUC HaBnTEG augnuéveg duvaToTNTEG OOKIMUNG
kar nAavng (Noss, Heally & Hoyles, 1997). O1 duvatoTnTeG nou divovTdl OTOUG PJaBnTEC KAl o TpOnog nou
auTtoi aAAnAemidpolv HPE Ta AvanapacTaciakd XapakTnpIoTika evOg UMNoAoYIOTIKOU gpyalegiou ennpealouv
oa@wc Tn dpacTtnpidTNTa Nou Ba avanTUu&ouv aTopIka KAl CUAAOYIKA, dpa Kal TNV KATAoKEUr TNG yvwaong.

1.3.5 AEI0AOYNON TWV NPOTEIVOHEVWV CEVAPiWV

AlapgoppwTikn a§ioAoynon

O1 dpacTnpIOTNTEC MOU MNPOoTEivovTal 0 KABe oevdpio kal Ta QUAAA €pyaaciac nou TIC cuvodeUouv €ival
evOelkTIKG. O eknaldeuTIKOC WNOpPEi Kal NMpénel va Ta npooapudoel oTic 101aITepdTNTEG TNG TAENG Tou. H
dlapopPwTIKn a&loAdynon OieEayeTal ka®’ OAn Tn JdiIdpKeld Twv dpAcTNPIOTATWYV Kal oToXeUEl OTOV
EVTONIONO Twv adUvapwv OnueEiwv, MWOTE va Yivouv ol avaykaieg Tpononoinoei¢ orn Oour Kal oTo
NEPIEXOUEVO TwV OIOAKTIKWV EVEPYEIOV KAl TWV HABNTIKWV OpacTnploTiTwv. O ekNAIdEUTIKOG KpaTd
NPOCWNIKEC ONUEIWOEIS. H payvnTopwvnon n BIVTEOOKONNGN Wnopouv va BonBroouv oTnv kaTteluBuvon
autn. EmnAéov, onuavTiki nnyn nNANPo@OPI®V €ival Ol ONUEIWOEIC TwV idIWV TwV HadnTwv Kal ol
anavTnoelg nou 8a kataypagoUv oTa QUAAa epyaaciag.

H aAAnAodpacn Twv pabnTwv kal o AOyoc nou 6a apBpwoouv GTO NAdicIo Twv dPaAcTNPIOTATWV Kal YUpW
and Tov unoloyioTtn Xpnlel AenTtopepolc diepelvnong, KabBwcg avapéveral va Ociel To eninedo TNG
katavonong. O eknaldeuTiKOG Ba npénel va eAeyEel av o AOyoC nou apBpwveTal oTo nAdiclo Twv opddwv
OUVTEAEI OTO OUVTOVIOUO TWV ANOWEWV Kal OTNV KATAOKEUN KOIVA anodekTwv vonudTtwyv i av anid
NPOKEITAl yia éva AOYO «aBpoioTikO»? 1, OTn XEIPOTEPN NEPINTWON, «EPIOTIKO»® (Mercer, 1996). O

2 «ABpPOIOTIKOG» BswpeiTal 0 AOyog nou avantlooouVv oI CUVOMIANTEG, OTav NpooBETouv KATI oTa oXOAIa TOU NPOnyoUHEVOU OMIANTA,
XWPIG va €xouv eNeEepyaaTei KPITIKA O,TI EXEIl EINWOEI.

3 «EpioTikOG» Bewpeital 0 AOyoG mou xapakTtnpileral ano diapwvia, Xwpig d1A6eon €MNOIKOBOUNTIKAG KPITIKAG KAl GUYKEPAGHOU
anoWewy.
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EVTONIONOC TWV YVWOTIKWV CUYKPOUTEWV —and TIC OMNOIEG avano@euKTa NepvA KABE yOVIUN EKNAIDEUTIKN
dladikaocia— kal o TpdNog Nou ol JadnTeg TIG XelpioTnkav (apopoiwan TNG véag yvwaong rn oUPHOppwaon Twv
YVWOTIKOV douwv) €ival kaipiac onuaciag. Autd nou evdla@epel dev €ival N yvwon EEpwV YEYOVOTWYV
(factual knowledge), aAA@ n avaAuTikr OKEWN Kai n anoktnon Je€EIOTATWV YId TNV KATAOKEUN YVWONG.
MapadAAnAa a&loAoyoUvTal ol WUXOKIVNTIKEG KAl GUVAIOBNUATIKEC CUVIOTWOEG: ol OPACEIC NMoU Ol NadnTEG
avelaBav kal To noco guxapioTndnkav Tnv OAn dpacTtnpioTnTa. Ynnp&es, Aoindv, evdiapepov; Ta naidid
OUVEPYAOTNKAV KATa Tn OIApKEId TNG €PAPHOYNG, KATA TN CUMNANRPWON Twv QUAAAdiwV Kal Kata Tnv
TeAIKR napouadiaon TnNG dOUAEIAC TOUG;

AOpoioTikn a§ioAoynon

'Onw¢ unoypappilel o Wood (Becta, 1998), To evdlapépov Oev EMIKEVTPWVETAlI OTO AV Ol HAONTEC
MaBaivouv, aAA@ oTo TI Kal gTOV TPOMO KE Tov onoio To pabaivouv. H evepynTikh pdbnon kai n epappoyn
TNC O€ OAIOTIKA, O1ABEUATIKA KAl NpayhaTioTika nepiBaAlovTta dev pnopei va PeTpnOsi pe Ta napadooiakd
TeOT. AMWOTE, oI PEXP!I Twpa €peuvec (McFarlane, 2001) OJcixvouv OTI Ol VEEC Texvoloyieg Ogv
unooTtnpidouv TNV €kPddnon «nAnpoQoplakwv yvwoewv» (factual knowledge) kaAUuTepa anod TIG
napadooiakes PeBOdoUC (MOAAEC opéC pAAloTa oupBaivel akpiBwG To avTiBero). H oupBoAn Toug
€oTiGleTal oTnV avantuén OefloThTWY Kdl IKAVOTATWV Mou XapakTnpilouv TNV €VvepynTikn padnon, n.x.
KkaTavonon evvolwyv, eniAucon NpoBANUATWYV, KPITIKH IKavoTNTa, dlaxgipion NANPOPOPIWV.

O1 oTpaTnNyIKEG €NiAuonG NPoBANUATWY Nou akoAouBnaoav ol HadnTeg, kKabwc kal ol dpACEIC Nou aveAapav,
dev unopouv va aflohoynbolv, aveEaptnta and Tov UMOAOYIOTIKO €pyalgio nmou TIC dlapuecoAaBnoe.
Id1aiTepa evdiapEpov €xel To va dOUME NWC ol YabnTEC XelpioTnkav Kdl npoodppooav To ABAKIO Kdl TIG
AEITOUPYIKOTNTEC TOU OTOUG OIKOUG TOUC OTOXOUC Kal avdaykeg kal Nw¢ Ta vonuarta dopnbnkav and Ta
dlaBeaoipa epyaleia. 'Onwc Tovilel o diSessa (2000), dev £XOUNE IDEEG TIG OMNOIEC KATOMIV EKPPACOUME WE TN
BonBsia kanolou PEooU. AvanTUOOOUUE IOEEC HE TO OUYKEKPIYEVO PETo. O dAokaAog pnopei va eEayayel Ta
OUVOAIKG TOU CuUpnepAcuata He BAcn TIGC NANPOPOPIEC MoU €xel OCUAAEEEl ano dIAQOPETIKEG MNNYEC
(ONUEIWOEIG, APXIKEC KAl TEAIKEC 10€EC TWV MABNTWV K.AM.), KaBwc kalr and TIC OIAPOPETIKEG MOPPEC
£KQPAONG TwWV PadnTwv (NPo@OpPIKOG KAl ypanTog AOYoC, KATaokeun naixvidiou, €nePpacn otov KwOIKA
K.AM.).

1.4 NMPp®WTO EKNAIBEUTIKO CEVAPIO YIA TO ONHOTIKO:
EnavaAapBavopeva yneoOeTAHaATA

1.4.1 NpwTn dpacTnpioTnTa: EnavaAappBavopeva ynpoBeTnuara/tessellations ornv TEXvn

>Tnv npwTn dpacTnploTNTA Ol HaBnTEC XPNOoINONoIoUV CUYKEKPIUEVEC I0TOCEAIDEC Tou d1adikTUou, ONwCKAal
diapopa BiBAia TExvng, napatnpoUv enavalauBavousva YoTiBa kal evronifouv Tn Bacoikr enavalapBavopevn
«pneida». Tautoxpova, Héoa ano TIG dpacsic nou Ba avaAdBouv, YiveTal anoca@nvion Twv o6pwv nou 6a
Xpnoipgonoinbouv oTn cUVEXEIQ: eNavaAauBavopevo JOVTEND, tessellation, YEWUETPIK TEXVN K.AM.

Ta&eig: E' kal 2T AnpoTikou

YnoAoyioTika Epyalegia: AiadikTuo

MpoanaiToUHeva: IkavoTnTa XelpiopoU napadbupikoU nepIBAAAOVTOG
Alapkela: 2 dI0aKTIKEC WPEC

ZTOXO0I WG NPOG TO YVWOTIKO AVTIKEIMEVO™
O1 yaénrec:
¢ Na €EolkelwBoUV Pe Ta enavailapBavopeva axedia (MoTiBa) os diId@opeg NEPIOdOUG Kal HOPPEC TEXVNC.
e Na avayvwpioouv PJEoa ano TNV TEXVN YEWUETPIKA OXNKATA KAl JOTiRa.
¢ Na ouvdEéoouv Ta HaBNUaATika Pe dIApopPeC HOPPEC TEXVNG.
e Na avalntroouv kal va avayvwpiocouv didpopa enavaiauBavopeva JovTéAa aTo Apeco nepIBaiiov
TOUG.
e Na xpnoigonoinoouv €EeIBIKEUNEVN PaABnuaTikn opoAoyia (n. X. opoAoyia OXETIKN ME TA KAVOVIKA
noAUywva K.An.), yia va neplypayouv di1agopa snavaiapBavopeva yngobeThuaTa.

4 01 oTdXol TNG MPWTNG dpaoTnPIOTNTAG CUWNINTOUV O PEYAAO BaBuO HE TOUC OTOXOUG Tou Kegahaiou 24, Evotnra 41, Tou
gyxeipidiou Twv MabnuaTikwv TG E' AnpoTikoU, kabBwg Kal JE TOUG OTOXOUG TWV KepaAdiwv 53 kal 56, Oeguarikiy EvéTnTa 5 kai 6,
avrioToixa, Tou Eyxeipidiou Mabnuatik®v Tng =T AnuoTikoU.

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 22
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

ZTOXOIl WG NPOG TN XPNON VEWV TEXVOAOYI®OV
O1 yaénréc:
e Na xpnoigonoifjoouv Tov unoAoyioTn yia avalntnon enavaAduBavOouevwy HOVTEAWV Kal £pywv
TEXVNG 0€ KATAAANAQ enIAeypeveg O1EUBUVOEIG.

2TOXO0I WG NPoG TN padnoiakn diadikacia
e Xuvepydoia kal opadikr O0UAEIG TOGO o€ €Ninedo PIKPWV opadwyv 600 Kal g€ eninedo TA&nc.
e EEGoknon oTo d1aAoyo kal aTnv nixeipnUaroAoyia.

H npoTteivopevn nopeia di1dackaAiag cuvonTika
H npoTeivopevn nopeia epapuoync TNG dpacTnpldTNTAG NEPIKAEIEl TEOTEPIC PATEIC:

A’ ®aon: EnavaAapBavopeva HOVTEAA O€ £€pya TEXVNG

O1 pabnTéc napatnpouv diagopa €pya TEXvNG o€ BIPAia, kabBwg kal ato diadikTuo, kal npoonabouv va
avayvwpioouv Tn Baocikn snavaiapBavopevn wneida. Katd tnv eniioyn Twv JIKTUAKWV TONWV KAl TWV
BIBAiwV TEXVNG dOBNKe £upaacn os £pya TEXVNG Nou w¢ Bacikh enavaiapBavopevn ynepida £XoUV KAVOVIKA
noAUywva. AuTo é&yive viati n npwtn OpacTnpidTnTa Bewpeital 0To OUVOAO TNC E€I0aYWYIKN TV
opaoTnploTATwV nou 6a akoAouBrjoouv. OI HabNTEG avayvwpifouVv Ta YEWPETPIKA OXAKATA, XPNOIhonoloUuyv
TN OXETIKA opoAoyia Kal e KaTAAANAEG NnapePPATEIC TOU €KNAIBEUTIKOU avakaAoUV oUVAQEIG YVWOEIG.

B’ ®daon: EnavaAapBavopeva oxnuara kai enavaAagpavopeva ynpoOeTngara (tessellations)
Se auTn Tn ¢aon £oTIalOUNE O €pya TEXVNG MOU MNopouv va BewpnBolv enavaiauBavopyeva yn@obeTruaTa
(tessellations). O 0pog anoca®nvieTal, oNUAcIOAOYIKA Kal ETUPOAOYIKA, EVW N €vvola KATakTAaTal yEoa ano
OUYKeKpIPEVa napadeiyuaTta kal avTinapadsiypaTta nou nepihappavovral ota GUAAa epyaaiac.

' ®aon: Enavalappavopeva wneobernuara (tessellations) yipw Hag

O1 yadbnTeg epapuolouv 6ca €uabav oTic dUo NPonNYOUUEVEG PACEIC, NPOCNABWVTAG va «avakaAUyouv» yupw
Toug enavaiappavoueva wneoBeTruaTa: orn guaon, oTo oXoAgio, oTo oniTl. ‘Evag Toixog KTIOPEVOG WE TOUBAA,
TO OKAKI, TO KABoUKI TNG XeEAWVAC €ival HepIKa POVo napadeiyyaTa nou Ynopouv va ava@EPoUV.

A’ ®aon: Napouciaon

H pabntéc Cwypagifouv eva enavaAaufavopevo wneoBETNUA kKAl To napoucialouv OTOUG CUMKaBNTEG
TOUuG. Mg auTd Tov TPOMO Toug diveTal n duvaTOTNTA VA E€VIAIONOINCGOUV TN YVWOon Nou KATEKTNoAv Kal va
XPNOIUONOINCOoUV TO OXETIKO AEEINOYIO.

1.4.2 ®UAAO gpyaciag npmTng dpaocTnpioTnTag: EnavaAappBavopeva YynPoBeTAHATA OTNV TEXVN

1) MapaTtnpnoe oe BiBAia Téxvng kair oTo O1adikTuo didgopa €pya TEXvNG WE enavaAappBavoueva oxnuara
Kal KaToniv cUPnARpwaoe Tov napakdTtw nivaka:

AvTIKEigevVO TEXVNG (Nivakag, FreEwWHETPIKA OXApATa nou
AIBOOTPWTO, HWOAikd K.AM.) enavaiauBavovral

2) Moia and Ta NapakdaTw €pya TEXVNG €xOuv anAd snavaAaupavopeva oxnuUATa kal noia Pnopouv va
BswpnOouv enavahauBavopeva wneobeTruaTta (tessellations);

Me tov 6po tessellation avagepopaote oe uabe enavoarapBavopevo potifo (pattern) and aAAniepumienodpevae |
OYTUOTO e TETOLOV TEOTO, WOTE VO XAADTTETAL PLLOL ETILPAVELX YWELG VO LTIEYOLY UEVE 1] eMNAADYELC.
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3) Molo ano Ta enavalappavoyeva wneodbeTruaTa/tessellations oou Gpeoe NEPICCOTEPO KAl YIATI;

4) Mnopeic va okePTeic kanola enavaAauBavopeva wneobeTripaTa/tessellations nou cuvavTag kadnuepiva
oTtn ¢UOon, OTO ONiTI ] OTO OXOAEi0;

5) Mnopeic va (wypagioslig oTo napakdTw nAaiolo £éva enavalapBavopevo YyneobeTnua;
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1.4.3 ZNHEIOOEIG YIa TO PUAAO gpyaciag TNG Nnp®TNG dpaocTnpioTnNTAG

EpwTnon 1: EvdeikTika BiBAia nou pnopouUv va xpnoigonoin®olv and To dAoKaAo:

1. Znoouvakng, N., Ta AIBooTpwTa, AlyaioneAayitika kair orepiavd, ABrnva: Kaortaviotng, 1998.

2. Noukiavog, ., Or BoToaAWTEC QUAEC Twv KUKAGOwv, ABriva, 1998.

3. Ndakou, E., EOviko ApxaioAoyiko Mouoeio, ABriva: Dian Books, 1993.

4. Field, R., Geometric Patterns: From Islamic Art and Architecture, Tarquin, 1998.

5. Gerdes, P., Geometry from Africa: Mathematical and Educational Exploration: The Mathematical
Association of America, 1999.

6. Dueching, H., Kavtioku, ABnva: N'vwon, 2005.

7. Warncke, C., Mikdoo, ABriva: N'vwaon, 2006.

8. Escher, M., Eooep, ABnva: N'vwon, 2005.

9. Fiedl, G., KAiynTt, ABnva: MNvoon, 2006.

10. MvakoBnkn Néou EAAnviopoU: O1 MeydAol 'EAANveG Zwypagol, Niko¢ Xatlnkupidakog-lkikac, ABnva:

EAANvIka Mpaupara.

EvOia@Epouasg nAeKTpoVIKEG dieubuvoelc (5/2008):

0 http://library.thinkquest.org/16661/gallery
http://library.thinkquest.org/16661/gallery/grammar/13.html
http://library.thinkquest.org/16661/gallery/18.html
http://library.thinkquest.org/16661/gallery/14.html
http://library.thinkquest.org/16661/gallery/grammar/17.html
http://library.thinkquest.org/16661/gallery/grammar/10.html
http://library.thinkquest.org/16661/gallery/grammar/24.html
http://library.thinkquest.org/16661/gallery/handbook/2.html
http://library.thinkquest.org/16661/gallery/grammar/25.html

Se@mooeop

H npwTn nAekTpovikn dielBuvon nou diveTal napandvw eival n KevTpikn 0leUBuvon Tou dIKTUAKOU TOMoU
Thinkquest nou xpnuartodoTeital and 1o Oracle Educational Foundation pe nAnBwpa sikovwv ano danegda,
Mwoaikd kal TannTeg Je enavalapBavoueva npdtuna ano Tn pwudikn, TRV apaBikn, TNV NEPOIKN Kal Tn
BulavTivn) T€xVN. O1 uno-dieubuvoeic divovTal yia SIEUKOAUVOT).

o0 http://www?2.spsu.edu/math/tile/grammar/egypt.htm
MpokeiTar vyia wHia evdlapépouca OlelBuvon Tou Southern Polytechnic State University pe
enavaAapPfavoueva npotuna and Tnv alyunTiakn Texvn (5/2008).

o http://www.greatbuildings.com/cqi-bin/gbi.cgi/The_Alhambra.html/cid_2343497.gbi
MpokeiTal yia €va JIKTUako TOMo Tng eTaipeiac Great Buildings nou pag &evayei ota nepigpnua
HaupiTavika ywodika Tng AAaunpa otnv Ionavia (5/2008).

>TOX0G TNG NPWTNG £pWTNONG €ival va avayvwpioouv ol PHabnTéC YEWUETPIKA OXAMATA, ME €Ugacn oTa
Kavovikd noAuywva, ge JIAPOopeC HOPPEC TEXVNG KAl VA aVAKAAECOOUV GUVAQPEIC YEWHETPIKOUG Opouc. Ta
YEWHETPIKA oxAMaTa nou Ba evronioToUV OTA €pya TeEXVNG MMoOpei va enavaAaupdavovTal €iTe Pe Tuxaio
Tpono, onw¢ cupPaivel ora £pya Tou KAIUT, €iTe hge BAON KAMOIO CUYKEKPINEVO MPOTUMNO-HOTIBO, ONWG
oupBaivel oTa ayyeia  TNG YEWHETPIKAC €NOXNG, €iTe va dnuioupyoUv enavaiappavopeva
wneoBeTnuarta/tessellations, 6nw¢ cupPaivel oTnv apafikn Teéxvn. Tooo Ta €pya Twv KUBioTwv Mikdoo Kal
Mnpak 600 kal kanola Tou XaTt{nkupldkou-Ikika Pnopouv noAU €UKOAA va anoTeAECOOUV Tov €VOIAUEDO
Kpiko METAEU TwV a@NPNHEVWV YEWHETPIKWV OXNUATWV Kal TWV OXNHATWY Nou ouvavtaue kabnuepiva ato
apeco nepiBaiiov pac.

Epotnon 2: H 0eUTepn €pwTNOn €xel OTOXO TNV €0TiAON O€ €pya nou Mnopouv va Bewpnbouv
enavaAapBavopeva wneobeThpaTa/tessellations péoa and napadesiyyata kal avTi-napadsiypyarta. >To
@PUAAO gpyaoiac Twv pabnTwyv diveTal £vag cUVTOPOG OPIoHOC, OMWC 0 OAOKAAOC UMNOPEl va UNAOUTIOEI TNV
avagopd auTn, divovTac oToug uadnTtec eninAéov nAnpo@opies (BA. nap. 1.2).

1n Eikova: MpokeiTal yia Tov nivaka Pe TiTAo «EpneTd» Tou OAAavdou Cwypapou M. Escher. M'vwoTo
gival To Aoyonaiyvio navw ortov ayyAikd Tou TiTAo «Rep-tiles», 0 onoiog BswpeiTal ouvTopeguon ToU
Opou repeat tiles, OnAadr enavadAnwn nAakidiov. O nivakac autdc pnopei va Bewpnbei
enavaAappBavopevo wneobéTnua/tessellation, pe Baoikni enavaAaufavopsvn ¢neida To €pneTro To
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http://www.greatbuildings.com/cgi-bin/gbi.cgi/The_Alhambra.html/cid_2343497.gbi
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onoio enavaAaupaverar Pe TETOIOV TPOMO MNOU va Hnv  apnivel kevd 1R va OnUIOUPYEI
aAAnAoenikaAUYEIG.

2n Eikéva: MpodkeiTal yia KovTivi) wToypagia piag knpnbpag. Eival capwg €éva snavaAaupavopevo
wneoBeTnua/tessellation, pe Baoikn wngida To KAVOVIKO €EAYWVO- &va £€pyo TEXVNG PTIAYHEVO and Tn
puon!

3n Eikova: ZTn ¢wtoypagia pe TNV &pn Adonn Oev exoupe tessellation, dev undpyel €va kavovika
enavaAapfavouevo oxnua, kabwg kabe wneida £xel O1APOPETIKO OXNHA.

4n Eikova: MpokeiTal yia Tov nivaka Pe TiTAo «Various Circles» Tou KavTtioku. H enavaAnwn KUKA®wvV
oc dIAQopa MPEYEDN YiVETAl PE Tuxaio TPOMo, ol KUKAOI aAAnAonenikaAUunTovTal, v undpxouv Kal
TEpAOTIA KEVA PETAEU TOUG. Zawg, Aoinov, dev unopei va BewpnBei enavalauBavopevo YneoBETNUa.

5n Eikdva: MpodkeiTal yia avanapactaon Tunuartog BulavTtivoU danedou, anoTEAOUHEVO ano IGOOKEAN
Tpiywva — KAQOIKN nepinTwon enavaAaufavouevou ynpoBeTANATOC.

6n Eikova: MpokeiTal yia Tov nivaka Pe TiTAo «MeyaAn ZuvBeon Tng Ydpag» Tou N. Xat{nkupiakou-
Mkika. Edw o Cwypdgocg €ival ENNPeacHeEVOG ano TIC ApXEG Tou KUBIopou. H enmipdveia kaAunTeTal and
YEWUETPIKA OXNUATA, TO €py0 ONWC dev Pnopei va BswpnBei enavalauBavopevo wneobETNUA, Kadbwg
dev undpxel pia Baoikn enavaAapfavouevn wneida.

EpwTtnon 3: H gpwTnon auTn €ival avoikTn Kal OTOXeEUEl 0To va €UnAEEel To npoownikd oToixeio. Ol
MadnTEg Ba ekppdoouv Tn YVWHN TOUG Kal B6a enixXeipnUAaToAOyroouV OXETIKA. AUTO UNOPEi va anoTeAECE!
apopun YIa EUUEDN eNavaAnwn YEWUETPIK®OV OpwV Kal IDIOTATWY TWV YEWUETPIKOV OXNHATWV.

Epotnon 4: O pabnteg Oa npenel va e€@appdéoouv TIC YVWOEIG TOUug Kal va avalntnoouv
enavaAauBavopeva wneoBsThpaTa/tessellations oTto aueco nepiBaAlov TouG. To OKAKI, O ToiXoC ano
TOUBAG piag olkodouAC, To KABOUKI TNG XEAWVAC, TO KOUKOUVAPI, TO XAAi, To KEVTNUA TNG yiaylag eivai
MOVO HEPIKA anod Ta enavaAiaufavopsva Yn@obEeTNATA Nou KNopEi va avapepouy.

EpwTnon 5: 3TNV €pwTnon auTn ol PadnTég €unAékovTal NePIogOTEPO BIWMATIKA Kal dnuioupyouv &va
O0IKO TOUC enavaAduBavopevo YneoBeTnUa. H ouykekpIgeEVn dpaoTnpiOTNTA HWMNOPEI va npayuaronoinOei
otTnv wpa Twv KaAAITEXVIK®OV, apKei 0 0AoKaAoC va €XEl (PPOVTIOEI WOTE vad UNAPXEl XPOVIKN €yyUuTnNTa HE
TNV €KTEAECN TWV UNOAOINWYV TUNUATWY TNG dPACTNPIOTNTAG.

1.4.4 AeUTepn dpaocTnpioTnTa: Kavovika enavaAappBavopeva wneodeTRpara/regular
tessellation (1)

Ano Tn deUTepn dpacTnpPIOTNTA KAl OTO £ENC, KAl £XOVTAG NAVTA WG dEiyNaTa OUYKEKPIYEVA £pya TEXVNG, Ol
HalnTéc eoTialouv o enavaAduPavopeva POVTEAA ME KAvoVviKa noAUywva. Avayvwpifouv Tn Baocikn
gnavaAapBavopevn wneida Kai, XpNolJonolwvTac, To UNOAOYIOTIKO nepiBaiiov Tou ABakiou, npoonadolv
va avanapaydyouv To enavaAauBavopevo HovTEAo. ZTOXOG TnG OegUTepng OpacTnploTNTAg €ivar va
KATAoKeEUAooUV €va PJOVTEAO ano enavaiaupavopeva TETpAywva.

Ta&eig: E' kal ZT' AnpoTikou

YnoAoyioTika EpyalAegia: ABdkio

MNpoanaiToUpeva: Nvwon Bacikwv evToAwv Logo nou agopouv oTov EAEYX0 Kivnong TnG XeAwvag
Alapkela: 2 dI10AKTIKEC WPEG

ZTOXO0! WG NPOG TO YVWOTIKO AVTIKEINEVO®
O1 pabnrec:
e Na kaTtaokeudoouv €va anAo senavalapBavouevo PHOVTEAO WE Baadikn wneida &va TETPAywvo.

5 01 oTOX0! TNG deUTEPNC dPAOTNPIOTATAG CUKNINTOUV OE PHEYAAO BaBuO PE TOug OTOXOUC Tou Kepahaiou 56, Ospatikn EvoTnTa 6, Tou
gyxeipidiou Twv Mabnuatikwv Tng XT' AnuOTIKOU. 3To €v AOYWw KEMAAAIO MPOTEIVETAI N XPHON UMOAOYIOTN yid TO OXedIaoud
NOAUYQVWV.
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e Na €xouv Tnv €ukaipia va Xpnoihgonoinoouv Kal va enavaAdfouv ouvag@eic YE TNV KATAOKEUN
YEWUETPIKOUG Opouc, va JdlaTunwoouv 1 va avakaAuyouv I010TNTEGC TwV OXNHATWV Mou
kaTtaokeualouv.

¢ Na ouvdudaoouv TNV KAAAITEXVIKN dnuioupyia YHE Ta HadnuaTikd kal Tov NpoypauuaTiopo.

ZTOXO0I WG NPOG TN XPNON VEMV TEXVOAOYI®V
o Apecog (bodysyntonic) XeIpIOUOG TNG XeAwvag, HEOW TNG YAWOOAC MNpoypapuartiopou Logo, yia
KATAOKEUN OUYKEKPIUEVOU YEWHETPIKOU OXNUATOC.
Anuioupyia npoypapuatog (yia..TEAOC) PE enavaiapBavopeveg 51adIKaaoieg.
Anuioupyia NnpoypApPaTog UE NApAPETPIKEG O1adIKATIEC.
Xprion Tou UnoAoyIoTn YIa €IKACTIKN €NeEEPYATia TWV KATAOGKEUWV.
EknGBnon unoAoyIoTIKWV EPYAAEiWY, OXETIKWV PE TA NABNUATIKA, HEoa anod Tn Xpron Toug.

Q¢ npog Tn Hadnoiakn diadikacia
e Xuvepydaoia kal opadikr) O0UAEIG TOGO o€ €NinNgdo PIKPWV opadwyv 000 Kal o€ €ninedo Ta&ngc.
e EEdoknon oto d1dAoyo Kal TNV EniXEipnUaToAoyia.

H npoTteivopevn nopeia 3i1dackaliag cuvonTika
H npoTteivopuevn nopeia epapuoync TNG dpaoTtnploTNTAC NEPIKAEIEI NEVTE PACEIC:

A’ ®daon: H XeAova karaokeualel Eva TETPAYWVO

Me a@Qopur £€va OUYKEKPIPMEVO EPYO TEXVNG, Ol HABNTEC «kaBodnyoUvs» Tn XeAwva, WOTE VA KATAOKEUAOE!
€va TeTpdywvo. O1 evToAEC Nou divovTal 0 auTn TN eaocn eival anAéc kal dnuioupyouv PE ToV anAoUoTEPO
Tpono 1o oxAua. O1 eVTOAEG avapEveTal va ival TNG Hopenc:

unpooTa 60
de&ia 90
unpoaoTta 60
0e&ia 90
unpoaoTta 60
0e&id 90
HnpooTta 60
de&ia 90

B’ ®daon: Anpioupyia TETPAY®VOU HECK NPOYPANHATOG HE ENAavaAapBavOHEVEG J1adIKaCiEg

O1 pabnTéc O1dackovTal TNV £€vvold ToU npoypauuatoc (yid..TEAOC) Kal TwV enavaAauBavopevwyv
o1adikaciwv. O dAoKAAOC TOUCG €I0GYElI OTNV €vvolid TOU MPOYPAUMATIOoU Kdl oTn duvdtoTnTa MNou Hag
napexel va kartaokeualoupe pe Tnv idia diadikacia To OxNUA HaAg 00eC (PopéC BEAoupe. To Npoypapua
avapéveTal va gival Tng HopPng:

yla TETPAYWVO
MnpooTa 60
0egia 90
MNpooTa 60
0e&ia 90
MnpooTa 60
de&ia 90
MMpooTa 60
de&1a 90
TENOG

Katoniv, kal agolU ypawouv OTOV nivaka To napandvw npoypaupa (A kanoia napaAAayr autou), ol
HabnTeég kaAoUvTal va evronioouv TI €ival autd nou enavaAapBAaveralr kai va €10ayouv Tnv €VTOAR
«enavaiaBe». Ta npoypdppaTa nou 6a dnUIOUPYNCOOUV AVAPEVETAI va €ival TS HOPPNG:

yla TETPAYWVO
enavaiaBe 4[unpoota 60 de€ia 90]
TENOG

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 27
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

I ®daon — Anpioupyia TETPAY®VOU HECK NPOYPAMHATOG HE NAPAHETPIKEG 31ad3IKACIEG

>Tn ouveéxela o OAOKAAOC OETeEl OTOUG PABNTEC TO €PWTNHUA AV ME TA OUYKEKPIYEVA MpoypdpuaTa rnou
KaTaokeuaoav pnopolv va @TidEouv TeTpdywva oc diapopa PeyeBn. Toug pwTdasl eniong Ti 6a nTav autd
nou 8a aAAale oTo nponyoUpevo nNpdypauua, av nbeiav va @TIaEouv €va PeYaAUTEPO 1 &va PIKPOTEPO
TETPAYWVO. Mnopei €niong va ypdwel oTov nivaka JeEPIKA anod Ta npoypduuparta nou dnuiolupynoav ol
opadec ornv nponyoUUEVN PAcn Kal va Toug {nNTrnaoel va evTonioouv Ti €ival auto nou aAAalel kabes gopd.
Me auTo Tov TPOMO Ol YabnTeg eioayovTal oTnVv €vvold TnG METABANTNG Kal oTo CUMBOAIGHO nou npéEnel va
XpnoiyonoinBei otn Logo. To npoypappa nou 6a npokUWel avahéveTal va ival Tng HopenG:

yla TETPAYWVO :NAEUpa
enavaAaBe 4[unpooTd :nAgupd de&id 90]
TENOG

A’ ®daon — Angioupyia enavaAagBavOHEVOU YNPOOBETAHATOG

Avaloya pE TNV wPINOTNTA TWV PABNTWV Kal Tnv npolndpxouoa e€uneipia TOugG, NPOXwPAaue oTnv
KATAOKEUN enavaAauBavouevwy Yn@oBeTNUATWY ano TeTpdywva. O1 paénTég pnopouv va dnuioupyrnoouv
enavaAapBavopeva wn@oBeTnPaTa, KATaokeualovTag OEIpEC TETPAYWVWY, N va KaAUWouv To XWpo YUpw
and éva onueio (n.x. To onueio ekkivnong Tng XeAwvag). Ta BAuarta nou 68a akoAoubBrooupe €dw €ival
avaioya Twv TpIOV NPTV PAoewv: ApXIKAG ol gadnTég TonoBestoUv Tn XeAwva, HECW OOKIUAC Kal
nAavng, oTnv KAataAAnAn 6£€on, woTe va enavekTeAEoouv Tn d1adikaoia «TETPAYWVO», EVW OTN OUVEXEID
hrnopoUV PE TN XPNon HETABANT®V VA KATAOKEUAOOUV EiTE HId OAOKANPN Ocipd TETPAYWVWV EITE MOAAEC
OEIPEC TETPAYWVWV — EQOOOV BERala £xouv EMIAEEEI AUTA TN OTPATNYIKN KAAUWNG TOU eninedou.

E’ ®daon — EikaoTikn ene&epyacia
O1 pabnTéc MPETAQEPOUV TA KATAOKEUAOWATA TOUuG oTn oeAida Jwypaikng Tou APBakiou kal Ta
eneEepyadovTal €IKAOTIKA, XpPNoigonoliwvTag Ta diabgoiua epyalsia.

1.4.5 ®UAAO epyaciag deUTEPNG dpaoTnpioTnTag: Kavovika enavaAappBavopeva
yneobsrnuara/regular tessellation (1)

>TIG OpacTnpIOTNTEC Nou akoAouBoUv Ba doUAEWOUUE e To ABAKIO. AC KAVOUUE, OJWG, NpWTaA Hia
ouvToun nepinynon oto nepiBaAAov Tou.

Wneida : R e -
Kaupag Wneida Logo '
Ed3w N\ (2 S| Edw YPAQOUpE TIG EVTOAEG
{wypailel fmooni 80 oe  yA@ooa Logo  Kal
n XeAwva. B)\snouHs ™ xs)\wvg va
(wypailel oTov Kaupa.
Wnoida - -
MeTaBoAéag Wneida xeAwva
>UpPOUME PE TO
NovTiKI TNV
unapa kai
BAEnoupe va
aAAalel To
oxnua oTtov
Kappa! -
.
1 Fd MNa va ypagel n XeAwva otov KauBa Oa npénei
i Q. \ va €ival naTnpévo To Koupni Pe To palpo.
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Mivakag evTroA®wv nou HNopoUME va XpNOIHONOINCOUME OoTNV Yngida Logo

Aladikaocia

ANoOTEAECHA — YEYOVOG

2 BnocypaIka

KaBapilel Tov KauBa kal enavagpeépel
TN XEAwva oTnv apxikn Tng B€on

Ka@dapioe

KaBapiCel Tov KapBd kar apnvel Tn
XeAwva orn B€on nou BpiokeTal

>Tnvapxn

Enavagépel Tn XeAwva ortnv apxikn
Tng 0€on, xwpic va ofhRosl Ta
YPAPIKA

MnpooTd a

Metakivei Tn Xehwva a Bnuara
MnpooTd kata Tn Olelbuvon  TNg
KEQPAANG TNG

Niow a

MeTakivei Tn XeAwva a BrpaTta npog
Tnv avTiBeTn kaTeuBbuvaon nou deixvel

N KEQPAAN TNG

A€gla a

>TpiBel TNV Ke@aAAn TNG XeAwvag a
Joipec dOekia

ApioTepa a

ZTpiBel TNV Ke@AAn TNG XeAwvag a
Joipec apioTepd

STUAONAVW

AveBadel Tn ypagida Tng XeAwvag

STUAOKATW

KateBadlel Tn ypagida Tng XeAwvag

roua

SBrAvel  TIC  NON  OXEOIAOMEVEG
YPAUUEC, APKEI va akoAoubnosl Tnv
EVTOAN Tou TUNou (Unpoard 50)

BiBAio KaBnyntn

Ma va ekTeEAETEIG Kia anod TIG Napandavw €VToAEG, Ba Npénel va NaTRoEIG To NAAKTPO Enter 1 To Koupni d
nou BpIioKeTAl TNV YPAUMN €pyaAsiwv TNG wneidag Logo.

To ypa@ikd anoTéAeopa ortov KapBa pnopoUpe va To ene€epyacToUpe, akoAouBwvTag Ta nMApakaTw

Bruara:

o Opiloupe «Néa ZeAida ZwypagIiknc», NATwVTAc TO NP®TO aANO dpioTEPA KOUWNI TNG YPAMMNG

EpYaAgiwv.

o And TO pevoU «ZToiBa OeAidwv» €NIOTPEPOUPE OTN OEAida XEAWVWV MNOU NUACTAV NPONYOUHEVWC.

>Tnv undpa epyaAsiwv napatnpoUMe OTI €XOUV €U@AVIOTEI véa €pyaAcia.

Me To epyakeio

«0oPpayida» PNnopoUlE va «oPpayicoupe» 0,TI KAvaue otnv avTtioToixn oeAida {wypa@ikng.
o And To pevoU «ZToiBa oeAidwv» nnydivoupe ndaAl orn oegAida lwypagikng. H XehAwva nalel va
UNApxel Kai UNopoUHE va XPNOIUOMOINCOUHE TA  yuusse

epyaieia Cwypagikng yia va ene€epyacToUpe TO

ox£J010 pac.

L2 O o

Lt

Apyeio Emeicpyomic  Epyokgio Zoifo osdidoy  PUBpIDEIC
BES tRRg CgA/ AN " /8

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ
EA.ITY / Yn.E.M.O.

29



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

>TNV NApakatw €ikova BAENEIG TUAKA €vOg PwodikoU and Tnv Mopnnia. Molo YEWUETPIKO OXNUA AMNOTEAEI
Tn Baoikn enavaAapBavopevn wneida;

1) Mnopeic va XpnoIJONOIACEIC TOV UMOAOYIOTH OOU Kal TO AoyIodIkO ABdKIO, Yyia va KATAOKEUAOEIC Kal
€0U €va napopolo enavalappBavopsevo wneobeTnua (tessellation):
a) Avoi&e 1o ABdkio.
B) 0drnynoe Tn XeAwva, divovTac TIC KATAAANAEC eVTOAEC oTnV wn@ida Logo, WOTE va oxnuaTiosl €va
TETPAYWVO.
Y) =Tn ouvexela odnynoe Tn XeAwva, woTe va «{wypagigel» €va enavaiauBavopevo yneobeTnua and
TeETpAywva.
0) Avoige Tn oegAida (wypa@ikng Tou ABakiou kdal eneEepydoou KAAAITEXVIKA TO enavaAlaupavopevo
WneobETnua (tessellation) Nou KATAOKEUAOEC.

2) ExkTUnwoe, kKOWe kal KOAANGE oTo NApakdTw nAaiclio To enavaiapBavopevo YneoBbeTnua oou.

1.4.6 ZNHEIWOEIG Yia TN 3eUTEPN dpaoTnpIoTNTA

EpwTnon 1: H Baagikn enavaiaupavopevn wneida eival To TeETpaywvo. Kanolol pabnteg evoéXeTal va nouv
OTI €ival o pouBoC, AOYw TOU «ldn GUMBATIKoU» TpOMoU napouasiacng Tou TETPAYWVOU. TO YEYOVOC auTo
HMopei va anoTeA€oel agoppn yia oulTnon nadvw oTIC 1I010TNTEG TOU TETPAYWVOU Kal ToU pOMBoU.

Epwtnon 2: O1 pabnteg avoiyouv To ABdkio kal npoonabouv va dwoouv €VTOAEG OTn XeAwva va
KaTaokeudoel &va TeTpaywvo. O 0dokaAog €dw TOUuG €I0AYEl OTNV €VvOId TOU MPOYPAMMATOC Kal TwV
EVTOAWV «yld ovopadiadikaoiac...TEAOG», KaBwc Kal OTIC £VVOIEG TwV enavalauBavouevwyv Kal Twv
napapeTpikwv dladikaciwv. (Ia nepIoodTEPEC AENTOPEPEIEC OXETIKA ME TIG OIDAKTIKEG EVEPYEIEC KAl TA
BnuaTa o1daockaAiag dsite Tnv napdaypago 1.4.4. Eniong, yia NEPIOCOOTEPEC AENTOPEPEIEC OXETIKA PE TOV
npoypauuaTiond Ye Logo deite TNV napdypago 1.6.1.)

O1 padbnTeg avapeveral va OUOKOAEUTOUV aTn Onuioupyia evog enavalaufavopsevou YyngoBeTANATOG ano
TeTpdywva. 'ETol, o ddokalog Ba npoxwpriosl 600 eNITPENEl N npolndpxouoa yvwaon TwV JabnTwv OXeETIKA
HE TOV MPOYPANMATIoONO WE Tn YAwooa Logo. 'Onwg avagéperal kal otn ®don A', nap. 1.4.4, ol pabnTég
MnopoUV va Onuioupynoouv, Via napadelyya ocipéC and TETpAywvd, €iTE XpNoIJonoliwvTag Tnv
napapeTpikn d1adikacia Tou TETPAywVvouU, Nou 6a €Xouv KaTAOKEUAOE!, KAl TONOOETWVTAG UE ANAEG EVTOAEG
TN XeAwva ornv KAataAAnAn 0€on, npiv enavekTeAéoouv Tn Oladikaoia, €iTe dnuIoUpywvTag HId VeEa
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napapeTpikn Oiadikacia, TnG onoiag unodiadikacia Ba €ival n diadikacia nou kataokeudlel Tn Pacikn
wneida, dnAadr To TeTpaywvo. EvOelkTIKG, OTIC napaypdyoug 1.7.1 kal 1.7.2, divovTdl Ol NApAUETPIKEC
31adIKACIEC YIa TNV KATAOKEUN TWV BaAcIKWV €navalaudBavouevwyv Wyneidwyv Kdl TwV enavaiauBavouevmy
MOVTEAWYV MOU XpNaoiJonoloUvTdl OTO OEVAPIO AUTO.

>T0 TEANOC oI pabnTeéc eneEepyadlovTtdl €IKAOTIKG TO enavaiapBavopevo yngoBeTnua/tessellation nou
KaTaokeuaoav. Avoiyouv pia kaivouplia oelida (wypa@IKnG Kal JE TO OXETIKO gpyaleio «appayilouv» To
oxe0I0 Toug OTn oegAida kail To enegepyalovral €ikaoTikG Pe Ta diabeoiya epyaleia. (Fa NeEPICOOTEPEG
AENTOUEPEIEG OXETIKA PE TNV €IKACTIKN enegepyacia oxediwv oTo ABdkio deite Tnv napdypago 1.6.2.) O
0A0KAAOG TOUC MPOTPEMEl va NEIPAPATIOTOUV HE Tn XPrHon 000 To duvaTov MNEPICCOTEPWV EPYAAEIWV TNG
ogeAidag (wypa@ikng. H evaoxoAnon Touc Ye €pya TEXvVNG oTnV nNpwTn dpacTnpidTNTA YMNOPEi va anoTeEAEDEI
nnyrn €PNVeuonG. XTn OUVEXEID Ol HABNTEC EKTUNWVOUV TO OXEDIO TOUC KAl TO KOAAOUV OTOV avTioTolXo
XWPO Tou QUAAOU epyaciac. Av undpyel Xpovog, KaAo eival kabs opdada va dei&el Tn dOUAEId TNG OTO
oUVOAO TNG TAENG.

1.4.7 Tpitn dpaocTnpioTnTa: Kavovika enavaAappBavopeva povréda/regular tessellation (2)

>TnNV TpiTn dpacTnpidoTNTa ol hJabnTéc s€akoAouBouv va kaTtaokeudlouv enavaAduBavopseva HOVTEAA HE
Baoikn wneida To 100NAgUpo Tpiywvo. Edw npoBAnuaTifovTal JE €VVOIEC KAl AVAKAAOUV YVWOEIC OXETIKA
ME Ta €idn TPIYOVWV WE NPOG TIG YWVIEC KAl WG NPOG TIG NAEUPEC TOUG.

Ta&eig: E' ka1 2T AnuoTikou

Alapkela: 2 dI0AKTIKEC WPEC

NoyIOHIKO: ABdkio

MpoanaiToUHeva: MNvwon Bacikwv evToAwVv Logo nou apopouv oTov EAEYX0 TNC Kivhong TG XeAwvag

STOXO0! WG NPOG TO YVWOTIKO AVTIKEIHEVO®
O1 yaénrec:

e Na kaTtaokeudoouv €va anAo enavaAauBavopevo HOVTEAO PE BAaiKn Wwngida To ICONMAEUPO TPIYWVO.

e Na €xouv Tnv €ukdipia va XpnoIYOMoINCOoUV Kdl va £navaAdBouv ouvageic PJE TNV KATAOKEUN
YEWUETPIKOUC 0poug (MN.X. €idn YWVIWV, €idn TRIYOVWV WG NPOC TIC NAEUPEC, €idN TPIYOVWV WE NPOG
TIG YWViEG, ABPOIoHA YWVIWV EVOG TPIYWOVOU).

e Na avakaAéoouv 11 va avakaAuywouv didpopeg I010TNTEC TWV OXNHATWY Nou Kataokeuadlouv (n.x. To
MEYEDOC TWV YWVIOV, TNV NPOCOECN Kal aPaipeon YywVImV, TIG EOWTEPIKEG Kal EEWTEPIKEG YWVIEC),
BaoilOuEvOI OTIC YVWOEIG TOUG Yia TNV €uBeia ywvia.

e Na ouvdudaoouv TNV KAAAITEXVIKN dnuioupyia YE Ta HadnuaTikd Kal Tov NpoypapudaTIoNo.

2TOXO0I WG NPOG TN XPNON VEWV TEXVOAOYI®V
e Apeooc KivalodnTikog (bodysyntonic) XEIPIONOC TNC XEAWVAG, NEOW TNG YAWOOAG NpoypaupaTiopou
LOgo YIa KATAOKEUT OUYKEKPIUEVOU YEWMNETPIKOU OXNHUATOG.
Anuioupyia npoypappatog (yia..TEAOS) He enavaiapBavopeveg 01adIKaoieG.
Anuioupyia NpoypauuaTog UE NAPAUETPIKEG O1adIKATIEC.
Xprion Tou UNoAoYIOTN YIA EIKACTIKN €NEEEPYATiIA TWV KATAOKEUWY TWV HABNTWV.
EknABnon unoAoyIoTIKWV €PYAAEiwY, OXETIKWV HE TA HaABnuartika, yeoa and Tn Xpnon Toug.

2TOX0I WG NPoG TN padnoiakn diadikacia
e Juvepydoia kal ogadikn OOUAEId TOGO O€ €Minedo PIKpwV opadwyv 600 Kal o< eninedo TA&Nc.
e EEGoknon oTo di1aAoyo Kal oTnv €nixeipnuaroAoyia.

H npoTeivolevn nopeia didaockaAiag cuvonTika
H npoTeivopevn nopeia epappoyng TnG dpacTnploTNTAG NEPIKAEIEl NEVTE PACEIG:
A’ ®daon: H XeAova karaokeualel €va I0ONAEUPO TPiywvo

Me agopur &va OUYKEKPIPMEVO €PYO TEXVNG, Ol HABNTEC npoonabouv va «kabodnynoouv» Tn XeAwva, woTe va
KOTAOKEUAOoEl €va 100NAgUpo Tpiywvo. Qaortdoo, sival mbavov va npoBAnUATIOTOUV OXETIKA HE TIC MOIPEG nMou

8 01 eknaideuTikoi 0TdXOI TNG Napoloag dpacTnPIGTNTAG CUMRINTOUV Of PEYAAO BaBud HE TOUG OTOXOUC TV KEPAAdiwv 24, evdTnTa
4n, kar 41,42,43, evdTnNTa 7n, Tou €yxelpidiou Twv Mabnuatikwv Tng E' AnuoTikoU, kabwg kal pe Ta kepdAaia 57 kal 58, 6n
Oepartikf EvotnTa Tng =T AnuoTikoU.
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npenel va oTpiBel kaBe @opd n XeAwva. O NpoBANUATIONOC auTog Ba anoTEAETEI APOPU VA AvVAKAAECOUV Ol
MabnNTEC TIGC YVWOEIC TOUG OXETIKA ME TO MEYEDOG TWV ECWTEPIKWV YWVIWV €VOG I00MAEUPOU TPIYWVOU
(D1apOPETIKA NPENEl va Yivel JIkpr giorynon and 1o ddokaAo). Na va unoAoyioouv owoTd TIC JOIPEC Nou NPENE!
va oTpifel kABe Qopd n Xehwva, Ba npenel va kavouv Tn JIAKPION avANEDd OTIC EOWTEPIKEC KAl EEWTEPIKEC
YWVIEC €EVOC OXAMATOC, KABWC KAl OTOV TPOMo UMoAoyiopoU Twv napanAnpwuaTIK®OV YWVIOV, XWPIC 0w va
dWOOoUV £UQAacn aTn OXETIKR opoAoyid. O1 evTOAEC nou divovTal O auTn Tn ¢pAcn €ival anAég Kal kataokeualouv
TO OXMMA HE TOoV anAoUoTEPO TpOMNo. AVauEVETal va gival TNG HOPPNG:

unpoaora 40
oe€la 120
unpooTa 40
0e&id 120
unpoaoTa 40
de&ia 120

B' ®ddaon: Anpioupyia I100NAEUpPpOU TPIYDVOU HECK MNPOYPAHHATOGC HE ENAVAAAHBAVOHEVEG
31ad1Kkacieg

O1 pabnTég €xouv Ndn sioaxBei and Tnv nponyoUuevn dpacTnPIOTNTA TNV €vvold TOU NPOoypaNHaTIouoU
ue enavaAapBavopeveg diadikaciec. O ddokaAog pnopei kalr naAl va Touc Bondnosl, ypdgovrac oTov
nivaka Pepikd napadsiyyata TwV npoypauuaTwyv nou dnuioUpynoav ol d1agopec opddec Kal va Toug
{nTNOosl va svTonioouv TI €ival auTo nou enavaAappaveral. Ta npoypduuara nou 6a dnUIoUPYRCOUV Ol
MaOnTEC avaueveTal va €ival TnG HopPngG:

yla 100MAEUPO_TPiywvo
enavaAaBe 3[unpootda 40 de€ia 120]
TENOG

I ®aon — Anpioupyia ICONAEUPOU TPIYDVOU HECH NPOYPAHHATOG HE NAPAHETPIKEG S1ad1KATIEG
>Tn ouvéxeld o dAokalo¢ OETel OTOUG PABNTEC TO €PWTNUA AV UE TA OUYKEKPIYEVA MNpoypduuaTa nou
KaTaokeuaoav pnopoUv va ¢TidEouv 106nAeupa Tpiywva o didpopa peyedn. Toug pwTdasl niong T 6a
nTav auto nou Ba aAAalav oTo nponyoUUEvVO NpoOypauua, av néeAav va ¢Tiagouv €va PeyaAUTepo N €va
MIKpOTEpPO €EAywvo. Mg auTO TOV TPOMo ol HadnTeég npoBAnuaridovral yia pia akoun @opd yia Tnv &vvola
TNG METABANTNG Kal npoonabolv va Tn XPNOILOMOINCoUV 0To npoypauud Touc. To npoypauua nou 6a
NPOKUWEI avapEveTal va ival Tng HopPnG:

y1a IGONAEUPO_TPIYWVO :MAEUPA
enavaAaBe 3[unpoaTa :nAeupd de&ia 120]
TENOG

A’ ®daon — Anpioupyia enavaAapBavoHeEVOU WNPOOBETAHATOG ICONAEUPMV TPIYOV®OV

Avaloya pE TNV wpINOTNTA TWV PAdBNTWV Kar Tnv npolndapyxouoa E€uneipid TougG, NPOoXwpPAdpe oTnv
KATAOKEUN €navaAduBavouevwy WwneoBsTnudatwy anod 1odénAsupa Tpiywva. O padntéc pnopolv va
onMioupynoouv enavalaupfavopeva ynpoBeTANATa, KaTaokeualovTag OgIPEG TPIYOVWY, I va KAAUWOUV TO
XWpo yUpw and €va onueio (N.X. To onueio ekkivnong Tng XeAwvacg).” Ta PAuaTa nou 6a akoAouBRooupE
edw €ival avaloya Twv TPIOV NPpWTWV PACEWV: ApXIKA ol HadnTeg TonoBeToUV TN XeAwva, HECW OOKIUNAG
kal nAavng, oTnv KataAAnAn 6éon, woTe va enavekTeAéoouv TN 01a0IKACIA «ICOMAEUPO_TPiywVOo>», EVW OTN
OUVEXEIQ WMOpoUV HME TN XPAOoN HETABANTWV VA KATAOKEUAOOUV €ITE Pia OAOKANPN OIpd 100MNAEUPWYV
TPIYOVWV EITE NOAAEG OEIPEC IONAEUPWV TPIYWVWV — £pOCoV BERAIa €xouv €MIAEEEl AUTH TN OTPATNYIKN
KaAuwng eninedou.

E’ ®daon — EikaoTikn ene&epyacia
O pabnTéc PETAPEPOUV TA KATAOKEUAOWATA TOuG oTn oeAida Jwypagikng Tou ABakiou kal Ta
enegepyadovTal €IKAOTIKA, XpNolgonolwvTag Ta diabgoiua epyaleia.

7 H avaykaia ouvenkn yia Tn dnuioupyia enavaAapBavopevwy WYneoBeTNUATWY PE KAVOVIKA NMOAUYwva €ival n kaAuyn Tou X®Pou
yUpw anod pia Kopu@r|. =Tn GUVEXEIA TO ENAvAAauBavouevo YnPoBETNNA YNOPEl va eNeKTABEl anepiopIoTa.
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1.4.8 ®UAAo gpyaciag TpiTng dpaocTnpioTnTag: Kavovikad enavaAappavopeva
pyneolsTnuara/regular tessellation (2)

ANTAN A i
ool

INA ‘@'{:}?
S
;%?.s. >

Eikova 1: BulavTiko pwodiko, d1aB£oiuo nAekTpovikda. H dislBuvaon Tov
1/2008 civai: http:/library.thinkquest.org/16661/gallery/grammar/13.html.

Eikova 2: Tunua Tou OTEYAoTPOU Mou
okendalel Tnv AuArn Tou Bpetavikou
Mouageiou.

1) Nolo yewueTpikd OxnUa anoTeAei Tn Bacikn enavaiapBavopevn yneida oTic napandvw €IKOVEG;

2) Mnopeic va xpnoligonoIfoeIC TOV UNOAOYIOTN GOU Kdl TO AoyIodIkO ABdKIO, YId VO KATAOKEUAOEIC KAl E0U
€va napopolo enavaiauBavouevo wneobETNUa (tessellation):

a) Avoi&e To AoyIouIKO ABdKIO.

B) Odrynoe He TIC KATAAANAEG evTOAEC TN XeAwva oTnv wneida Logo, yid va oXnuaTiosl €va 1I00NAEUpo
Tpiywvo.

y) 0dnynoe Tn XeAwva, woTe va «lwypagice» &va enavaiauBavopevo wneoBeTnua ano 1odnAsupa
Tpiywva.

0) Avoie Tn oegAida {wypagikng Tou ABakiou Kal enegepydoou KAAAITEXVIKA TO enavaAapBavopevo
WneoBeTnua (tessellation) Nou KATAOKEUAOEC.

3) EkTUnwoe, kOWe Kal KOAANOE OTO NAPAKATW NAAICIO TO ENavaAauBavouevo YneoBETNUA oou.
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1.4.9 ZNUEIVOEIG YIA TNV TPiTN dpacTnpioTnTa

EpwTnon 1: H Baoikn enavailappavouevn wneida eival To 100nAeupo Tpiywvo. ‘'Ocov apopd oTn deUTepn
£1IKOVA anod To OTEYAOTPO OTNV AuAn Tou Bpetavikou Mouociou, yvwoToU kal wG «The Great Court of the
British Museum», ©a np€nesl va snionuavesi 0TI av Kal £€Xel KaTaokeuaoTei €€ 0AOKANPOU ano TpIywVIKoU
oxNUaTog yuaAiva nAakidia, unootnpilopeva ano éva XaAupdivo nAéyua, dev Bewpeital TUNIKO Napadelyua
gnavaAauBavopevou WngoBeTANATOG, aAgPou, yia va OnuioupynBei n aiobnon Tou TPIodIdoTATOU TNG
opo®PnG, Ta nAakidia dev €ival navopoloTUNd. 3To onueio auTtd ol YabnTeg unopolv va avakdA£oouv TIC
YVWOEIG TOUG OXETIKA WE Ta €idN TWV TPIYOVWV WG NPOG TIG YWVIEG KAl WG NPOG TIG NAEUPEG, divovTag
Eugaacn ornv €1dIKN NEPINTWAON TOU IGONAEUPOU TPIYWVOU KAl OTIC IDIOTNTEC TOU.

EpwTtnon 2: O1 pabnteg avoiyouv To ABdkio kal npoonabouv va dwoouV EVTOAEG 0T XEAWVA va KATAOKEUACTEI
€va 100nNAgupo Tpiywvo. To NpOBAnuUa nou avauéveral va avTigeTwnioouv, 101aiTepa O0col Ogv  €XOuv
npolnapyxouoa euneipia Pe Tn Logo, €ival o apiBudg Twv Hoipwy Mou NpéEnel va oTpiyel n XeAwva, kabwg, yia va
«ypAYE» TNV €0WTEPIKN YWVvia EVOC OXNKATOC, TNV NPAyUATIKOTATA OTPIREl TNV NapanAnpwuaTikn TNG ywvia.
Mia evdiapEpouaa dpacTnpIOTNTA Nou Ba prnopoucs va BonBrosl Toug PabnTéC va €0TIAOOUV OTIC EEWTEPIKEC
YWVIEC —O€ MNEPINTWON NOU Toug JUOKOAEUEl N Kivnon TNG XEAWVAC— €ival va KOWOoUV HPE To WaAidl Toug &va
ICONAEUPO Tpiywvo nou Ba £xouv oxediaoel os xapTi. To XEpI Touc, KabBwg aTpiBouv To WAaAidl OTIC YWVIEC,
dlaypdael oTNV ouadia TNV EEWTEPIKN YwVid TOU OXNMATOC.

>xedialovtag Ta KAtaAAnAa oxnuarta oTtov nivaka, yiveralr OIdkpion HETAEU €0WTEPIKWY, EEWTEPIKWY KAl
napanAnpwWUaTIKOV ywviov. Xwpic va avapepBei 101aiTepa oTnv opoAoyia, 0 eKNAIdEUTIKOG UNOPEI va oTnpPIXTEl
OTIC YVWOEIC TWV NaIdIV OXETIKA PE TNV «guBsia» ywvia (180°. 'Epeuveg éxouv Beiel 6TI ouxva ol pabnTeg
avTiAauBavovTal Tn ywvia oG dUo TEPVOUEVEC NUIEUBEIEC Kal OXI WG €va TUNMA Tou €ningdou. O XwPOC Mou
nepIBAAAEl To OXAMa Yiveral avTIANATOC WG KEVOC Kdl MEPIOPIOUEVOG AnoO TIC YPAUMEC TWV OXNUATWV. Mg Tn
OpaotnpioTnTa auTr) divetal Wia KaAn eukaipia va €EaoknBouv ol pabntég otnv availuon kal ouveeon
YEWMETPIKWV OXNUATWY KAl oTn oUvOEoN €IKOVIOTIKNG avTiANWNG KE TNV NPOTACIAKN KAl Jaénuatikn dour NG
yAwooag Logo.

>Tnv nponyoUuevn OpacTnpIoTATA ol HABNTEG €10NXONCav oTnV £vvold Tou NPOoypPAPUATOC KAl TWV EVTOAWV
«yla ovopadiadikaaoiac...TEAOG», KaBWG Kal OTIC £VVOIEG TWV ENAVAAAUBAVOUEVWV KAl TWV NAPAUETPIKMOV
dladikaoiwyv. & auTn Tn OpacTnpioTnTa 6a efolkelwBoUv NePICOOTEPO, aPoU Ba KATAOKEUAOOUV €&va
enavaAauBavopevo wneoBETnua We €va mnio nepinAoko oxnua, To 100nAsupo Tpiywvo. (Fa NePIoOOTEPEG
AENTOUEPEIEG OXETIKA ME TIG JIOAKTIKEC EVEPYEIEC KAl TA BANATA KATAOKEUNG ME MPOYPAMMATIONO TNC
Baoikng enavaAaupavopevng yneidag deite TNV napaypago 1.4.7, ®aceig: A, B', ['". Eniong yia TeEXVIKA
BonOeia OXETIKA UE TOV NPOYPANPATIONO oTo ABdkio, OsiTe TNV napaypa®o 1.6.1.)

O1 pabnTéc avapéveral va duokoAeuToUV oTn dnuioupyia osipwv ano 100nAsupa Tpiywva. O daokaAog 3w
Ba npoxwpnoel 600 eNITPENEl N Npolndpxouda yvwon TwV JabnTwV OXETIKA HE TOV NPOYPANUATIONO HE TN
YA®WOooa Logo, kabwg kai o 81aB£aipgog Xpovoc. 'Onwce avagepeTal kal otn ®aon A', nap. 1.4.7, o1 yabnTteg
grnopoUv va OnUIOUPYNOOUV CEIPEC ICOMAEUPWY TPIYOVWV EITE XPNOIMOMOI®VTAC TNV NAPAPETPIKN
01adIkagcia Tou I0ONAEUPOU TPIYWVOU, Nou Ba €XOUV KATAOKEUACDEI, KAl TOMNOBETWVTAG WE ANAEG EVTOAEG TN
XeAwva oTtnv KatdAAnAn 0€on, npoTtoU enavekTeAeoouv Tn Oladikaoia, &iTe ONUIOUPYWVTAC HId VEd
napaueTpikn diadikacia, Tng onoiac unodiadikacia Ba eival n diadikacia nou katacokeudlel Tn Pacikn
wneida, 0nAadn To 100NAeUpo Tpiywvo. EvOeIkTIKA, OTIG mapaypdagoug 1.7.1 kair 1.7.2, divovTtal ol
NapaPeTpIkEC OIadIKACIEC YIO TNV KATAOKEUN TwV Bacikwv enavaAaufavopevwyv yn@idwv Kal Twv
enavaAauBavouevwy JOVTEAWY NOU XpnoiponoloUvTal oTo OEVApIo auTo.

>T0 TENOG oI padnTec ene€epydalovral €IKAOTIKA TO enavaAapBavouevo wneobéTnua/tessellation nou
kaTtaokeUaoav. Avoiyouv Hia kaivoupia oelida (wypa@IKnG Kal PJE TO OXETIKO epyaAleio «oppayidouv» To
OxE0I0 TOouGg oTn oeAida kal To enefepydlovTal €IKAOTIKA HPE Ta OlaBéoiya epyaleid. ZTn OUVEXEID TO
EKTUMWVOUV KAl TO KOAAOUV OTOV avTioTOIXO XWPO ToUu pUANou epyaciac. (Ma Texvikn Bonosia oxXeTIKA YE TN
XpPNon TN wneidac Kaupag deite napaypago 1.6.2.) O dGokaAog ToUC NPOTPENEl va neipapaTioTolVv UE TN
Xprion 000 To duvaTdv MePICOOTEPWY €pyaAlgiwv Tng oeAidag {wypa@ikng. H evaoxdAnor| Toug HE €pya
TEXVNG OTNV NpwTn OpacTnpldTNTA WNOpPEi va anoTeAéoel nNnyn €UNveuonc. Av undpyxel Xpovog, KaAd sival
KABe opada va Oei&el Tn douAeld TnG aTo oUVOAO TNG TAENG.

AuvaToTnTEG eNEKTAONG: MapopoleC DIOAKTIKEG EVEPYEIEG KAl EKMNAIDEUTIKEG OpPaAOTNPIOTNTEG UnopoUlv va
avantuxBoUv Kal yia AAAd Kavovika noAuywvd. 3TIC napaypd@oug 1.7.1 kai 1.7.2 divovtal ol
NnapapeTpikeG O1adIKaAoieC yia TNV KATAOKEUN TwV Bacik®wv snavaAauBavopevwyv wneidwv kal Twv
enavaAauBavouevwv YneoBbeTnudTwy and napdAAnAdypapua kai kavovika eEdywva.
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1.5 AEUTEPO EKNAITEUTIKO OEVAPIO YIA TO SNHOTIKO:
EnavaAapBavopeva HOVTEAA NOAUYOV®YV

1.5.1 NpwTn dpaoTnpioTnTa: TEOAAOUEVEG YPAHHEG KAl KAVOVIKA NOAUywva

>Tnv npwtn OpaocTnpidTnTa, €£xovrag navrta G Oeiyua OUYKEKPIYEVA €£pya TEXvVNG, O HaAbNTEC
npoBAnuaTidovTal Kal KaTaAnyouv C€ CUMNEPACHATA OXETIKA PE TO Mola NoAUywva Kal noiol ouvduacopoi
KAVOVIKWV MOAUY®VWV HUNopouv va oxnuaTioouv enavaAaupavopeva POVTEAd, XwPIiC va aprivouv Keva
METAEU TOUC Kal XWPIC va unapyxouv aAAnAosnikaAUwelc. e auTh Tn OpacTtnploTnTa ol PaénTeg
XpnoigonolioUv Tov UNOAOYIOTH yia NEipapaTiono kai diepelivnan.

Ta&eig: E' kal 3T AnuoTikou

Alapkela: 3 JI0AKTIKEC WPEG

YnoAoyioTika EpyalAegia: ABdkio

MpoanaiToUHeva: Euxépeia oTo XEIPIOPO TOU NOVTIKIOU

ZTOXO0I 0G NPOG TO YVWOTIKO avTikeipevo®
O1 pabnTeg:

e Na neipapaTioTolv, va npoBAnuaTiotolVv Kdl va KATAANEOUV Of OUPNEPAONATA OXETIKA HE TIC
E0WTEPIKEC YWVIEC TWV KAVOVIK®OV NOAUYOVWOV.

¢ Na neipapatioTolV, va npoBAnuaTioToUV Kdl va KATAANE&ouv o€ ouunepdouaTa OXETIKA WE TO noid
€i0N KAvoVIKWV NOAUYWV®WYV Kdl MoIol oUVOUAOUOoi KAVOVIK®WV NOAUY®WVWYV PNopouv va oxnuaTioouv
enavaAapBavopeva PHovTéEAQ, XwpPic va a@rnvouv Keva PJeTa&l Toug, YyUpw ano Jia Kopuopn.

e Na €xouv TNV eukdipia va xpnoligonoinoouv kdl va enavaAdfouv ocuvageic pe Tn digpelivnan
YEWMETPIKOUG 0poug (M.X. KAvoVviKa noAuywva, cUYKpIOnN YWVIOV, JETPNON YWVIOV, NpocBagaipeon
YOVIQOV K.AM.).

e Na avakaAgéoouv 1] va avakaAUyouv 1010TNTEG TwV OXNUATWVY NMOoU KAaTadokeudlouv (E0WTEPIKEG Kal
EEWTEPIKEC YWVIEG, EOWTEPIKEG YWVIEG EVOG KAVOVIKOU NMOAUYWVOU).

e Na ouvdudaoouv TNV KAAAITEXVIKNA dnuioupyia PHE Ta NaABNUaATika Kal Tov NpoypauuaTtiopo.

2TOXO0I WG NPOG TN XPHON VEWV TEXVOAOYI®V

e Xprjon Tou unoAoyioTn yia dlEpeUvnon HABNUATIKWV EVVOIDV.

e AHECOG KIVAITONTIKOG XEIPIOHOC TWV ApIOUNTIKWV TIHWV TwV HETABANTWV HE Xpron Tou MeTaBoAeaq,
yla TNV KATAOKEUR KAvOVIK®V MOAUYWVWV Kal enavaAdupfavopsvwv wneobetTnudTtwv/tessellations
yUpw ano pia Kopuen.

e Xprjon Tou UMOAOYIOTN YIa €IKACTIKI €Ne€epyaocia TWV KATAOKEUWY TOUG.

ZTO0XO0I WG NPOG TN paénoiakn diadikacia
e EpnAokn Twv paBntwv oe OAa Ta ortadia TnG neipauatikng diadikaciag (napartnpnon Twv
METAOXNUATIOHWV TNG TEBAAONEVNC YPAMMNG, €1KAoia, KaTAOKEUN UMOBETEwY, EAEYXOC UNOBECEWY,
€Eaywyn OUPNEPAoPaTwy, aTadlakr| yevikeuan kal d1aTunwan Kavovwy).
e Suvepydoia, opadikr) OOUAEId KAl eEaoknan oTo JIAAOYO Kal aTnV eniXsipnuaTtoAoyia, Ye otdxo TNV
€Eaywyr OUPNEPACUATWY Kal KAVOVWV OXETIKA PE Ta enavaAdufavoueva wngoBeTANATA KAVOVIKWV
MOAUYWVWV.

H npoTteivopevn nopeia didackaAiag cuvonTika
H npoTteivopevn nopeia epapuoyng TNG dpaoTnploTNTAC NEPIKAEIEI NEVTE PACEIC:

A’ ®aon: Aigpeivnon He Tn diadikacia Mistiriol

TN @Aacn autn ol JadnTeg xeipifovral TIG HETABANTEG TNG €ToINNG diadikaciag Mistiriol nou €xel oTOXO va
npoBAnuaTiosl kAl va avacUpel TIC YVWOEIG TWV HABNTWV OXETIKA HE TIC EOWTEPIKEG YWVIEC TWV KAVOVIK®V
noAuywvwy. XeipifoPevol KivalodnTikd, pe Tn Bonbeia Tou epyaieiou MetaBoAéac nou ival d1aBEaIUo aTo
ABdkio, TO PETPO TNG ywviag, Tov apiBud Twv NAEUPWV KAl TO PAKOG TNG MAEUPAG TOU MOAUYWVOU, Ol
HadnTéC O1aMNIOTWVOUV OTI KAVOVIKA MOAUYWvVA HPAOPOUME vad €XOUHUE HOVO HE OUYKEKPIUEVEC EOWTEPIKEC
YywViec. AvaAoya e TIC HOIPEG TNG YwWViaAg Kal Tov apiBuo Twv NAsUupwv nou Ba kabopioouv, ol HadnTég Ba

8 01 oTdx0!I TNG Napouoacg dpacTnpIdTNTAG CUMNIATOUV OE HEYAAO BaBuO PE TOUG OTOXOUG TWV KEPaAdiwv 56, 57, 58, EvdtnTa 6, Tou
gyxeipidiou Twv Mabnuatikwv TG =T' AnpoTikou. EidikOTepa OTO KEPAAAIO 56 MpoTeiveTal n Xpron UNOAOYIOTH yid TO OXedIAOHO
NOAUYOVWV.
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00UV TO OXMMAa va «KAEIVEI», dNUIOUPYWVTAC KAVOVIKA NoAUywva r anAéc TeBAAoUEvEG YpaupéS. H gaon
auTn AEITOUPYEI E1I0aYWYIKA YIA TIG EMOMEVEC.

B’ ®aon: Aigpelvnon He Tn diadikacia Mistirio2

2Tn OuveXela ol hadnTeg Ba xpnoiponoinoouv Tn diadikacia We TiTAo Mistirio2 kal 8a neipapaTtioTolVv NAVW
oTa €idN TwV KAVOVIK®V NOAUY®VWYV nou pnopolv va dnuioupyroouy tessellations yUpw and pia Kkopuen.
Xeipifopevol KivaigbnTika kal kabopifovrag pe To epyaieio MeTaBoA£ag To €idog Tou KavovikoU MoAUywvou
(Tpiywvo, TeTpdywvo K.AM.), Tov apiBud enavaAnynG TOU OUYKEKPIMEVOU MOAUY®WVOU YUpw and pia
KOPUQM Kal To WNKOG TNG MAEUpAg Tou, Ba npoonabrjoouv va dnuioupynoouv €va enavaAdufavopevo
WwneobéTnua. Méoa anod Tov NeipapaTiono 6a odnyndoUv GTo cupnépacpa OTI auTo €ival EQIKTO POVO yid
OUYKEKPIPEVA €i0N KAVOVIKWV MOAUYWVWV KAl 6a avakaAUWouv Tn OXECN MOU OUVOEEl TNV E0WTEPIKN
ywvia Twv NOAUYWVWV HE TNV KUKAIKA ywvia.

I ®aon — Aigpetvnon He Tn diadikacia Mistirio3

>Tn @aon auth ol Padnteég npoBAnuatidovral OXETIKA ME TO MOIOI OUVOUAOMOI KAVOVIKWV MNOAUYWOVWV
hnopoUv va dnuioupynoouyv tessellation. 'Exouv oTtn d1G0gan Toug TNV £€T1oiun diadikacia Mistirio3 nou Toug
EMITPENEl va eAEyEouv duvapika UE To epyaAsgio MeTaBoA£ag Tov apiBuo Kal To €ido¢ TwV NOAUY®VWV Mou
eniBupouv va TonoBeTrioouv yUpw anod pid kopu®r. O pabntec odnyoUvTdl KAl €dW O OUYKEKPIUEVA
OUPNEPACHATA YIa TO NOTE €ival EPIKTO auTo.

A’ ®daon — EikaoTikn ene§epyaoia
O1 paBnTeéc HETAPEPOUV TA KATACKEUAOPATA Toug oTn oeAida JwypapiknG Tou ABakiou Kkal Ta
eneEepyadovTal EIKAOTIKA, XpPNoihonoiwvTag Ta diabsoiua epyalsia.

E’ ®aon — Napouciaon

>Tn @aon autn kabe opdda napoucidlel Ta cuPnepPAcPATtd TnG, TNV MNopeia nou akoAoudnoe yia va
kaTtaAn&el oe auTd kail TiIG QUCOKOAIEG Mou avTideTwnios. Katdniv napouaoidlel Ta €IKAOTIKA eneEepyacpeva
enavaAapBavopeva wneobeTruara nou dnuiolpynos e Tn diadikaacia Mistirio3.

1.5.2 ®UAAO gpyaciag npmTnG dpacTnpioTnTag: Kavovika noAUywva kal TEOAAOHEVEG YPAHMEG

>TIC OpaAcTNPIOTNTEG TOU JEUTEPOU EKMAIOEUTIKOU Ogvapiou Ba XpnoIPonoINoEIG KUPIwG To Epyalgio Tou
ABakiou ue To 6vopa MeTaBoAéac.

— Tl =

i Kivdvtag pe To novTiki autdé To MeTapoléa, i
i pnopeic va peTaBaAAeig To péyeBog TNG ywviag :
i Tou noAuywvou. :

Kivovtag pe To novTiki autdo To MeTaBoAga,
i MNopEiG va PETABAAAEIG TO UAKOG TWV MAEUPWV i
: TOU MOAUY®VOU. :

L YoiE [ TR .-I.Il LRI R T R o f

L sswtbn > T

B nbcupare W

Kivovtag pe To novTiki auto To MeTaBoAEa,
i pnopeic va peTABAAAElG Tov  apIBUO  TWV

Aiadikaoia Mistiriol i MAEUPGV TOU MOAUY®VOU.
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1) Xpnoipyonoinoe Tn diadikaoia Mistiriol kal To MeTaBoAéa kai npoonddnoe va KAeiosic TNV TeEBAAoHEVN
YPAUUN. SUMNANPWOE TO NAPAKATW MIVAKAKI:

ywvia o€ Hoipeg apIOuOG NAEUPOV ovopagia noAuywvou

Ti oupnépaopa Byaleic; € noleg NEPINTWOEIC KAEIVEI TO OXANA;

3 i Edm unopsic va opioceig Tov H
Apyeio  ETeREgyacte  Mraw) LOGO

Rl & e g i apIBPo TV NOAUYWVWV Nou

------ i BeAeIc va Lwypapioel n XeA®dva
|Dlalou - Elu . llil : . N .

Jisil : YUpw ano dia kopuopn. :

[Ivia ETTIRGAR) ap_TToMsy vy TTABUPES IKOE_TTARURAG

erronvithafie ap_Trokyaniunderravihape TTheupEclumpaand

Mmpiwooyiog Wirgiba  Epyniio BodBon

Edw pnopeig va opiceig Tov
i apIBud TwV NAEUP®V KABe
i MOAUYQVOU.

: Edw pnopeic va opioeig To

MUAKOG TNG NAEUPAG KABe
NoAuywvou.

Aiadikaoia Mistirio2

2) Xpnoiyonoinoe Tn diadikagia Mistirio2 kal npoondabnoe va Bpeig ndoa 100NAsUpa Tpiywva HNopei va
ypdawel n XeAwva yupw and To onueio ekkivnong Tnc.

3) MNeipapatioou pe Tn dladikacia Mistirio2, pe didpopa €idn noAuywvwyv, kalr dnuiolpynoe éva
enavaAapBavopevo wneobeTnua-tessellation. ZUPNARPWOE TOV NAPAKATW Nivaka:

Eidog Moipeg Api1OpoG NnoAuywvwy | ABpoicHa yoviov | Alaipgon Tou
noAuywvou E0WTEPIKNAG YUp® ano To onpEio YUpw ano 1o 360 HE TIG
ywviag €KKivnoNng TnG onMEio ekkivnong HoipEG TNG
noAuywvou XeAwvag ™G XeAwvag ECWTEPIKNAG
ymwviag Tou
noAuywvou
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4) & TI oudneEpaocua katéAn&eg pe Baon Tov napandvw nivaka; Moia €idn Kavovikwyv NoAuywvwv 0a
MMopoUCEC va XpNOIKONOINOEIC YIa va KAAUWEIG pia eMPAVEId, XWPIG va aProeic KAnolo KeVO;

Mipérooyog Wnplsa  Epyahela Bofzia
Apyelo  Enfepyosia Epyoheio ZrolfaashiBuwv  PuBpiomc

BES 8

AaBikai emrdiuyn

m
Lroasyevot [1 %

L_rotoyove2
L_notdveva3 |0 J
L nievpict [
L nicupic2 [2
L nieupic3 [3 J
1Higpc_nieup... | 10

e

=)

Apwslo  EncEepyocia  Avofiman  Mnwovi LOGO
0 &8 $&alE A% »ie

Monaspaced vz >

Wved tmAevpfcl rmARUPECZ imAzupdc3 ymixog mAzup:
L[umposté smixoc_mhevpdc S2Eid 360/ :mizupfcl] wpui

Z[unpootd swixoc mizvpdc SzfLd 360/ rmAzupEcZlepLo

S[umpocTé kg mAeupds S=ELE 360/ imwy

<
a
o

Me TIC HETABANTEG:
noAuywval, noAuywva2
Kal noAUywva3 opileig
nooeg Popec Ba
enavaAn@Oei kabe €idog
NOAUY®VOU.

S 4
t_pffugh inputs
t enough inputs
. enough inputs
enough inputs

fwdogn 120376 34
Ewepyry ETown v elooBo evToiuv/BeBopsv...

Me TIC HETABANTEG
NAEUPECL, NAEUPEC2 Kal
NAEUPEG3 opileic Tov
apiBuo Twv NAEUPWV TOU
noAuywvoul, Tou
NOAUY®VOU2 Kdl TOU
noAuywvou3, avTioToixa.

Ailadikaoia Mistirio3

Me Tn PeTaBANTA
MNAKOC_MAgupdac opifoupe
TO MNKOC KABe nNAgupdac.

5) Xpnoigonoinoe Tn diadikacia Mistirio3, yia va 0€Ig av punopeic va ouvdudaoelg NneEpIocOTEPA ano £va €idn
KAVOVIK®V MOAUY®VWYV Kal va KAAUWYEIG Je auTd Jia enipdvela yUpw ano To onyeio, xwpic va peivel kanoio

KEVO.

a) Mnopsic va npoBAEYEIC ouVOUACTHOUC NOAUY®VWY Mou 8a KAaAUATouv TNV eMpAveld Xwpic Kevo; Av
val, TOTE ypAwe Toug cuvduaopoUs auToUc napakaTw:

B) EniBeBaiwaoec oTov unoAoyioTn TIG NPOoBAEYEIC OOU;

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ
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y) Fpdwe OAoUG TOUG OUVOUAOHOUC TWV KAVOVIKWV MOAUYWVWY, NMOU BPRKEC, ol onoiol pnopouv va
KaAUWouV Hia eNIPpAveId XwPic va aproouVv Keva PJETAEU TOUG.

0 T 0 00 Yo SR
P2 T £ 011 0 Yo 1o T

1] T £ 0L (0 o1 . T

d) Molo €ival To ABpoIoHa TWV YWVIOV TV MOAUY®OVWV YUPwWw and To OnUEio €KKivnong TNS XeAwvag
OTIG NEPINTWOEIG NOU KAAUNTETAI OAOKANPN N YUPpW enipAvela, Xwpig keva r aAANAOENIKAAUWYEIG;

€) Z€ TI CUMNEPAopa KaTeAn&ec ye Baon TNV napandvw napartnpnon;

1.5.3 INHEIOOEIC NPMTNG dpaoTNPIOTNTAG

Epwtnon 1: >1n diapkeia Tng diadikaciag Mistiriol ol pabnteg nelpapaTidovral, opifovrag To PHAKOG TNG
NAEUPAG TOU KAVOVIKOU MOAUYWVOU Nou BEAOUV va KATAOKEUAOOUV, TO HETPO TNG E0WTEPIKNAG TOU ywViag
kal Tov apiBud Twv nAsupwv Tou. O ddokaAog Ba npénel va Eekivioel Tn diadikaoia, divovTag TUXAIEC TIHEG
oTI¢ dUo peTaBANTEC (N.X. Mistiriol 30 50 6), kal va svepyonoifnosl To MetaBoAéa.® 3Tn ouvexeia InTdasl
and Toug padnTéC va npoonabroouv va KAegioouv Tnv TEBAAOMPEVN YPAUMN NOU E€XEl OXNMATIOTEI OTOV
KauBa kal va axnuarticouv 600 To duvaTov NEPICOOTEPA KAVOVIKA NoAUywva.

= .
dAparn Prefrrainls Exmidin Troile =2t Fulpimg
i2ielE s
.'3\.::-'

© KIVOVTAG WE TO MoVTikI autd To MeTaBoAéa, i
i Wnopeig va ueTaBAAAeIg To PHETPO TNG Ywviag Tou
i NoAuymvou. :

1‘%1’ .ﬂu -.--ﬂ_/“l

Eting P
¢ KivovTag e To novTiki autd To MeTaBoAéa,
i pnopeic  va  PeTABAAAEIC TOV  apIBUO  TWV i
i NMAEUP®V TOU NOAUY®VOU. :

| r
L AR (LA LLRCLIR LISCTC LRI T LI R L R L ] i h

L w0 R S w——

B nbcuvpir R __JI T he i

Eikova 14: Aiadikaoia Mistiriol.

° MNa TexVIKA BorBeia OXETIKA WE TO epyaleio MeTaBoAéag de¢ Tnv napaypago 1.6.3.
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>71OX0G AUTNG TNG dpacTnpIOTNTAC €ival ol pabnTég va odnynbouv pe BIWPATIKO TPOMNO OTO CUMUNEPACHA OTI
Kavovika MoAUywva HNopoUHE va E€XOUUE HMOVO HE OCUYKEKPIYEVEC Ywviec. MapdaAAnAa, €xel emiAeyei
okoniya n duvaTtoTnTd va Au€OolEIMVOUV Kal TO MWRAKOC TNG MAEUPAG TOU KavovikoU MoAuywvou, agpou
NOAAEC (POPEC OI PABNTEG OUVOEOUV TO UNAKOG TWV NAEUPWV €VOC MOAUYWVOU HE TO METPO TNG ywviag rnou
nepikAeiouv. 'Epeuveg €xouv dei&el 0TI NoAAoi HadnTec avTIAauBavovTal TIC NAEUPEC TNG Yywviag wg Tnv idia
TN ywvia Kal ouven®wg Bewpouv OTI To PEYEBOC TNG Ywviag EapTdTal and To PAKOG auTwV nAsupwv. 'ETol,
KAVoVIKO TETPAYWVO HUNOPOUME va €XOUME HOVO HE ywvia 90°, kavoviko nevraywvo Jovo e ywvia 108°,
KavoVvIko €EaywVo YOVOo PE Ywvia 120° K.0.K., AOXETWC HE TO MNAKOC TWV NMAEUPWV TOUC.

EpwTnon 2: EOw ol pabntég neipaparifovral pe Tn diadikaagia Mistirio2. XToxoc¢ €ival va gEeTtdoouv noid
€idn Kavovikwv MNoAUYWVWV HNopoUv va Onuioupyhnoouv enavaAaupavopuevo wneobernua/tessellation
yUpw ano pia kopu®pn. 'Exouv otn d1a6eor Toug pia diadikaoia YE TPEIC METABANTEG: a) Tov apiBud Twv
noAuywvwv, B) Tov apiBuo Twv NAEUPpWV VOC MOAUY®VOU Kal Y) TO MNKOC TNG NAEUPAG Tou noAuywvou. O
daokaAog opilel Tuxaia TNV NpwTn Tp1ada PeTaBAnTwV Kal &ekiva To MeTaBoAga (n.x. Mistirio2 3 6 40).

i EOw pubBpileig kivaiodbnTika Tov
i apIBpd TWV NOAUYOVWY Nou

i BeAeig va Cwypagiosl n xeAwva
i yUpw ano pia kopuen.

Mimpimooyog Yngide Epoldn BodBen

Ol » (e »f =

|D|a|oe v

W1 ETTIRGALAY ap_TTOAN VY  TTAEUPES KoL _TTAEUpay
rrenviehifie ap TroduyanenfertevihaBe Theupécfumpoard
piTepd 1803600 TrAsupEe |l R R aaet!
) T TR { Ed® pubpileic KivaiobnTika Tov
i apIBuo Twv NAEUp®V KaBe
i NOAUY®VOU.

. Edw pubpileic KivaiobnTika To :

MAKOG TNG NAEUPAG KaBe
NMOAUY®VOU.

pimng_mhcipég |30

Eikova 15: Aiadikaoia Mistirio2.

AuTn n dpacTnpioTNTa digpelivnong €ival oTnV NpayuaTikoTnTa €1I0aywyIkn yia Tnv enduevn. Mailovrag pe
Ta Tpiywva, ol yabnTéc Ba eEoikelwBoUV WE TN XpHon Twv UETABANTWY OTn OUYKeKpIYEVN diadikaaoia kal 6a
neipapaTioTolV PE €va oXNnUa nou sUKoAa dnuioupyei enavaiauBavopevo YnpoBETnUa, Ve N yYwvia Tou
gival Ndn yvwaoTr oToug HadnTec.

EpwTnon 3: O1 pabntég neipaparidovral kal naAl pe Tn diadikacia Mistirio2. SupgnAnpwvouv &vav nivaka
nou 6a Toug BonBnosl va cuoTNUATOMNOINCGOUV TIGC NAPATNPAOCEIC TOUG KAl va KATAANEOUV OE OUYKEKPIUEVA
oupnepdaocpaTta. H npwTn OTAAN Tou Mivakad OUPNANPWVETAI PE TO €id0C TOU MOAUywvou, HE Bdon Tov
apiBud Twv NAEUPWV MOU ol PadnTeg €xouv eniAéEel oTo MeTaBoAéa. H deUTepn OTAAN CUUNANPWVETAI
oUJpWvVa HE TOV Mivaka Mou ouunAnpwoav oTtnv nponyoUuevn OpactnpidtnTa. H Tpitn OTAAN
OUPNANPWVETAl HPE TOV apiBud Twv MOoAUYWVwV nou xpeldoTnkav yia va OonuioupynBei  TO
enavaAapBavopevo wn@eoBETnua yupw ano pia Kopuer, v N TETAPTN oTAAN NPOKUNTEl WG TO YIVOUEVO
TNG ywviag Tou NoAUywvou HE Tov apiBud Twv MNoAuywvwvy nou dnuioupyolv enavaAaufavopevo
WNEoBETNHA YUPW ano Hid Kopugpr- YIVOPEVO nou eival navra 360°. H néunTtn oTAAn InNTa akpifwg To
avTiBeTo: TN OlAipedn TNG KUKAIKNG ywviag WE TIG MOIPEG TNG €0WTEPIKNG Ywviag Tou noAuywvou. ‘ETal,
naipvoupe NaAl Tov apiBuo Twv NoAuywvwyv nou XpeiadlovTal yia va dnuioupynBei €éva enavaAapBavopevo
WYNeoBETNUA.

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 40
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

EpoTnon 4: MeTd Tn OUudnAfRpwon Tou nivakd, ol uadntéc pnopoUv eUKoAa va KaTtaAn&ouv oTo
oupnépaopa OTlI Ta Jova Kavovika axnuarta nou dnuioupyouv tessellations €ival To 100NAgUpo Tpiywvo, TO
TETPAYWVO KAl TO KAVOVIKO €EAYwVO.

EpoTnon 5: Edw ol padntég B6a neipapatioTouv Pe TNV €Toiun diadikaagia Mistirio3. KaTtd Tn diadikaacia
auTn pnopoUv va XeIpIoTouv Je To MeTaBoA€a enTd PeTaBANTEG: a) oTn METABANTN HE TITAO «MOAUYwvol»
opifouv apiBunTikad noosc Qopéc BEAouUV va enavaAneBei To NpwTo €ido¢ KavovikoU MOAUY®WVOU OTO
enavaAauBavopevo wn@oBETnua nou Ba KATAOKEUACGOUV, OTO «MOAUYwWV02» To JeUTEPO K.O.K., B) OTIC
METABANTEC «MAEUPECL», «NAEUPEG2» Kal «MAEUPEC3» 0pifouV TOV apIBUO TWV MNAEUP®V —Kal CUVEMN®G TO
€id0C— ToUu NpwTOU, TOU JEUTEPOU KAl TOU TPITOU €idOUC KAVOVIKOU MOAUYWVOU nou 8a Xpnoigonoiroouyv
OTO €nNavaAauBavopevo YnpoBETNUA Touc. TEAOG, opilouv To UNAKOC TNG NAEUPAG Nou BEAOUV va £Xouv Td
KavoVvikd noAUywva nou 8a «ypdawei» n XeAwva. H geTaBAnNTA Tou PAKoug TNG NAEUPAG XPNOIKONOIEITAl Kal
og autn Tn diadikaocia, yia va dwOoel oTouG NadnTeG, apevog, Tn duvaTtdTnTa va auopNeEIwoouV Ta oXANaTa
nou Oa KATAOKEUAOOUV Kal, AQETEPOU, YIA VA MMNOPECOUV va €eAEyEouv HE eUnelpikd TpoOno TuxoOv
AavBavouosg avTIANYEIC OXETIKA HE TO pOAO TOU HEYEBOUG evOg oxnuaToc. MoAAoi pabnTég, Aoinodv, pnopei
va €xouv Tnv evTtunwon OTI av PeTaBaAAouv To PEyeBoG evoc oxnuaTtog, 6a PeTaBAnBei kal To YETPO TNG
ywviag, f 0TI To JEyeBOC TwV oXNUATWY TOUG €ival n aitia nou dev dnUIOUpPYEITAl €va enavaAauBavousvo
wneobeTnua/tessellation.

R
Mikpdkoouoe Wnoida Epyodsic BorBaie
[T BT [ ErTI=IE]
Apyeio  Emefepyaain Epyardio  EToiRo oedwy  PuBpioeig Apyein  Emetepyooin  Mayow] LOGOD
CEEEEY = A T R
‘Dia\og W | 6 *| B|F
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ETTO G AOBE TTOADY Wvo3[ETTavGAXBE TTASUPEC3[UTTROCTS tJI

O1 peTaBoAeic 6nou pnopeig
KIvaiodnTika, Je Tn Xpnon Tou
NnovTIKIOU, va 0pigeIg TIG TIHEG TWV
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Eikova 16: Aiadikaoia Mistirio3.

>TO NPWTO UMNOEPWTNMA TNC EPWTNONG 5 oI HaBnTéC KAaAoUvTal va KAvouv NMPoBAEYEIC OXETIKA KE TO MOIOI
ouvOUAOMOi KAvoVIKWV MOAUYWVWV HNopoUv va Onuioupynoouv enavaAauBavopsevo wyneoberTnua yupw
and pia kopu®n. And Tnv nponyoupevn diadikagia Muornpiou €xouv NPOBANUATIOTEI OXETIKA HE TO NWC
npenel va kaAuntovtar 360° nou BpiokovTal yupw ano Mia kopu®pn. 'ETol, iowg npoonabrjoouv va
€papuooouv Kal €dw Tnv npolndpxouoa yvwaon Toug yia Ta enavaiauBavopeva wngoBeTruaTta ano éva
€i00G KavovikoU NoAuywvou yUpw ano pia Kopuen.

>Tn ouvexela neipagaTidovral kal €&stalouv av ol nNpoBAEWeIC Toug eniBeBaiwvovTal. 3XTO TPIiTO
UMOEPWTNHA KATAYPAPOUV TIC NEPINTWAOEIC NOU dnuioupyeiTal éva enavaiauBavopevo yngoBeTnua. Autd
nou npénel va loxUel €ival 0TI Ta KAvovika NoAUywva nou NpOKeITal va Xpnoigonoinoouv 6a npénesl va
£xouv aBpoiopa 360° n.x. 2 eEaywva Kal 2 Tpiywva, 2 TETpaywva Kal 3 Tpiywva K.Am.
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1.5.4 AeuTepn dpaoTnpIoTNTA: Ta «NAAKOOTPWTA> TOU Penrose

>Tnv TeAeuTtaia dpaoTnpioTNTa ol PabnTec Ba yvwpioouv, péoa ano BIBAia TEXvNG 1 WE Xprion Tou
01adIKTUOU, MOVTEAA EMIKAAUWNG EMIPAVEINOV HE YEWMETPIKA OXNUATA Mou evw Odivouv TNV evtunwan
€navaAauBavouevou PJOVTEAOU, OTNV NPpaAydaTikoTnTa v UNApXEl €va BAoikKO eNavaAapBaAvOPEVO HOVTENO.
H douleid Tou pabnuaTikoU Roger Penrose €ival avTINpOOWNEUTIKA Tou €idouc tessellation nou eivai
YVWwoTa Pe Tov 0po weudo-nepiodika (quasi-periodic).

Ta&eig: E' ka1 ZT' AnpoTikou
Alapkeia: 1-2 OI10AKTIKEG WPEC
YnoAoyioTika EpyalAegia: AiadikTuo

ZTOXOl WG NPOG TO YVWOTIKO AVTIKEIYHEVO
O1 yaénrec:

e Na avayvwpioouv YEWUETPIKA OXNUATA KAl va npoBAnUaTioToUVv OXETIKA WE TO AV TA HOVTEAQ ME
OUYKEKPIMNEVA VYEWUETPIKA OXNUATA MNOU KATAOKEUAOE O MadnuaTikdc Penrose pnopouv va
BewpnOouv enavalauBavopyeva YneobeTruaTa (tessellation).

e Na ouvdéoouv Ta HaABnuUATika Pe d1aPopPeg HOPPEC TEXVNG.

e Na xpnoigonoioouv eEeIdIKEUPEVN HaBnuaTikn opoAoyia (N.x. opoAoyia OXETIKN HE TA YEWMETPIKA
oXNUATa K.Am.).

e Na yvwpioouv To £€pyo GUyXpovwv HadnuaTikwv diebvouc enung.

ZTOXOIl WG NPOG TN XPNON VEWV TEXVOAOYI®V
O1 paénreg:
e Na xpnoigonoifjoouv Tov unoAoyioTn yia avalntnon enavaAduBavOopevwy HOVTEAWV Kal £pywvV
TEXVNG 0€ KATAAANAQ enIAeypEvEG DIEUBUVOEIC.

2TO0XO0I WG NPoG TN padnoilakn diadikacia
e Suvepydoia kal opadikr) OOUAEIG TOGO O€ €NinNedo PIKPWV opadwyv 000 Kal o€ eNinedo TA&NG.
e EEaoknon oTo d1aAoyo kal aTnv nixelpnuUaroAoyia.
e EikaoTikn €ékppaon Pe cupBaTika péoa (xapTi, HOAUBI K.AM.).

H npoteivopevn nopeia didackaAiag cuvonTika
H npoTteivopevn nopeia epapuoyng TNG dpacTnpldTNTAG NEPIKAEIEl TPEIC PATEIG:

A’ ®aon: Nvopidia He Ta «NAAKOOTPWTA> TOU Penrose

Xpnoigonolwvrtag KataAAnAa eniAeypéveg OleuBuvoelg Tou d1adikTUoUu Kal €Tolda dpyxeia, ol pabnTég
yvwpilouv TOo €£pyo Tou MaBnuaTikoU Penrose. [MapatnpoUv Ta WPoOvTEAA noU KaTaokeUdoes Kal
npoBAnuaTifovTal OXETIKA ME TO AV TA OUYKEKPIUEVA MOVTEAA €xouv £va Baciko enavaAauBavopevo
HMOVTEAO Kal KaTd noco 6a pynopoucav va BswpndoUv enavaiauBavoueva wyneobeTripaTta (tessellations),
ME Baon Tov opIoPO Mou €ixav XpNoIMONOINCEl OTIG EI0aYWYIKEC dPaAaTNPIOTNTEC TOU NPWTOU OEvVapiou. 3TN
OuveExela, Je Tn BonBela Tou QUAAOU €pyaciag, €pxovTal ge €nagr] NpwTa Pe €va ouvduaouo ano Tpia
Celyn nAakidiwv Mou KaTaokeuadoe Kal XpNOIYOMoinos apXika o Penrose kal KATOMIV PE To eva (eUyog
nAakidiwv oTo onoio KaTéAN&e yia Tn dnuioupyia TWV HOVTEAWV TOU.

B’ ®daon: EikaoTikn dnHioupyia pe Jevyn «nAakidimv> Tou Penrose

2Tn @aon auth ol pabnteg koBouv Ta Ceuyn nAakidiwv Tou Penrose and To QUAAO €pyaciag, Ta
avanapdyouv og d1a@opa UAIKG (n.X. XapTi, XapTovi, KOAAEG yAaoog, opouyydpl yia va Onuioupyroouv
o@pay1dakia) kal dnuioupyouv Ta OIKA Toug YovTEéAA, Ta onoia kal eneEepyalovTal aiobnTIKa.

I ®aon — Napouciaon

Mapouoialouv OTOUGC CUPHABNTEC TOUG TA KATACKEUAGHATA TOUG, EV® 0 dAOKAAOC PppovTilel va avanTuXOei
Mia OxeTikf oulntnon. H OouA&ld Twv padnTwv, Ta OUPNEPAOMATA OTA onoia KATéEAn&av kalr Ta
KaTaokeudopaTda Toug KaAo Ba NTav va cuAAexBboUv oe kaAaiobnTa portfolios kai va napouaiaoTouV Kal Og
MaBNTEG AAAWV TUNNATWV KAl TGEewv, oTO NAQiCIO MOAITIOTIKOV €KOINAWOEWY, OTNV €@nUePida n oTnv
I0TOOEAIDa Tou OXOAEioU K.Am.
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1.5.5 ®UAAo epyaciag deUTepnG SpaocTnPIoTNTAG: Ta «NAAKOOTPWTA> TOU Penrose

Aeiyua ano 1n douA&id Tou R. Penrose, ndtwua oto Carleton College Twv HIMA, diabgaiuo Tov 1/2008 otnv
nAektpovikn dievbuvaon Tng PiIBAI0BNKNG UE QuUOIkA poTiBa Tou Tav AAeEdvTep:
http://easyweb.easynet.co.uk/iany/patterns/aperiodic_tilings.htm

1) ©a pnopoUoEeG va To XapakTnpiosic enavalapBavopevo yngobeTrua/tessellations;

2) O Penrose avakdAuwe apxika Tpia (euyn «nAakadiwv» Nou pnopouv va kKaAUWouv pia enipavela pe

TETOIOV TPOMO Mou, evw MHag dnuioupyoUv Tnv avTiBeTn evTunwon, dev oxnuaTiouv snavailappavopeva
MOVTEAQ.

ApyOTepa o Penrose peiwoe Ta Tpia {elyn o€ €va. Mg To (eUyog Nou €UEIVE YVWOTO W «a kite and a dart»,

OnAadn «aeTog kal BEAOG», MNopei va KaAu@Bei pia oAOKANPN eniQAvela Xwpic va enavaiauBaveral Kanoio
HovTEAO!

'Epyo NMAEIAAEZ/ Nnpnidec, ' KM=
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({— dart

{- kite

Mnopeic va KOWEIG Ta Napanavw «mnAdkidia» Kal va Td XpnoIJonoIinoei wG NPOTUNA YIad VA KATAOKEUAOEIG
Kal aAAa, Pe Ta onoia oTn OUVEXEId Ba KATAOKEUAOEIC To OIKO OOU Wn@oBetnua; Av Begg, pnopesic va
XPNOIYOMNOINCEIC TA NApandavw npOoTuUNnad Kal va KOWEIG Ta avTioToixa «nAakidia» o€ €éva ogouyydpl. ‘ETol,
B8a Onuioupynoeic Ta dikaG oou ogppayldakia. Apou BAWeIC PE TEPNEPA TN MIA HEPIG TNG «oppayidacs,
Mnopeic va @TIagelg 1o dikd gou wn@obEtnua (n dielbuvaon TNG €lkOvVAg OTOV KOPBO TOUu PaBnuarTikou
kOopou MouoAppap Tov 1/2008 cival: http://mathworld.wolfram.com/PenroseTiles.html).

1.5.6 INHEIOOEIG SEUTEPNG dpACTNPIOTNTAG

EpoTnONn 1: 3TO OUYKEKPIMEVO NAAKOOTPWTO, AV Kal undpxouv KAanola YEWMETPIKA OXAMATA Mou
gnavaAapBavovral Xwpic va apnvouv kKevd 1 va aAAnAosnikaAunTovTal, de&v UMNApXel €va PBaAciko
enavaAapBavouevo PovTEANO Kal auTn €ival n 1I31aITepdTNTA TWV NAGKOOTPWTWY TOU Penrose.

Epwtnon 2: O pabnTég k6Bouv Ta leuyn nAakidiwv Tou Penrose kai dnuioupyouv Ta OIKA TOUuG
wneobetrpaTta. O dackaAhoc pnopei va npoTteivel NANBwpPa UAIKWV Yia MNEipauaTiogo. ©a pnopoude va
dnuioupynOei kal €va TepaoTio ouadiko YnPoBETNUA: € KOVTPA NAAKE O HabnTEC unopoUv va KOAARoouv
gva Celyoc nAakidimwv o kabevac, To onoio Ba €xouv avanapaydayel Kal ENEEEPYAOTEl €1KAOTIKA.
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1.6 ZTuvonTiIkEéG odnYyieg yia Tn Xxpnon tou ABakiou?®

To ABdkio €ival €va nepiBaAiov yia Tn dnuioupyia ypa@ikwy avanapaoTasewyV Kdl JOVTEAWY TOOO HECW
OUMPBOAIKNG £KQPACNG —Kal CUYKEKPIMEVA MECW TNC YAWOOAC MPOypauPaTIiodoU Logo— 000 Kal HEOW
duvapikoU XxeipiopgoU. AnoTteAsital and nevre JIAKPITEG, AAAG oOuvOedepevec PeETAEU TOUG, MEPIOXEC
gpyaaiag, yia TIg onoieg ouvnBwc XpnaoiJonolsiTal o 6po¢ «YPnQPidec». AUTEG ival:

H XeAwva

H wnoeida Logo

O Kappag

O MeTaBoAgag

O AiodiaoTaTog MeTaBoAéag

OO0 O0OO0Oo

>T0 napov Ba yivel avapopd HOvo OTIG TEOTEPIC NPWTEC WNPIdEC.

1.6.1 H ynoida XseAwva kai n yneida Logo

o

H ynoeida XeAwva.

1
} Q. MNa va ypagpel n xeAwva npénel va sival
NAaTNUEVO TO KOUWUNi KE TO JaUupo HOAURI.

Nwc piAdps otn XeAwva

H XeA®va npoxwpda pnpooTd
MNa va KIVAGOUME Tn XeAWva UNOpOoUNE va XPNOIMOMOINCOUHUE TNV EVTOAN HNPOOTA KAl va kabopioouue

noca BruaTta Behoupe va kivnbei. H evToAn HNpooTa €xel pia €icodo n ornoia npensl va avTioToIXEl o€
kanoiov aplBuo. To anoTEAEoPa TNG EVTOANG AUTAG €ival n JeTakivnon Tng XeAwvag kata tn dievbuvaon TG
KEQAANG TNG oOc TOON anooraon oOon kabopiletal and Tnv €icodo TNG evioAnc. H povada nou
XPNOIKJONOIEiTAl yia TV anooraon €ival Ta BrApata XeAwvacg. Mpoondbnoes va ypaweic otnv wneida Logo
TNV evTOAn Mnpoota 50.

MNa va ekTeAECEIC TNV napandvw vToAr 6a npenel va NaTtnosic To NAAKTPO Enter 11 To Kouuni *| nou
BpiokeTal oTnV yYpaupn epyaigiwv Tng wneidag Logo. To anoTéAeopa nou npenel va deig ival n XeAwva va
BpiokeTal 50 BpaTa YnpooTda kaTtda Tn dieuduvon TN KEPAANC TNG.

10 01 08nyieg nou napéxovral €80 anoTeAoUV Wia anAonoinuévn ekdoxr Tou eyXelpidiou xpAong Tou ABakiou, To onoio eival diaBéaiyo
NAEKTpoOVIKa oTn dieUBUVON TOU €pyacTnpiou ekNaIdEUTIKNG TeXVoAoyiag Tou EBvikoU kai KanodioTpiakoU MavenioTnpiou ABnvav:
http://etl.ppp.uoa.gr/_content/download/index_download.htm (1/2008).
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Aovelo Enefepyacia  Avad man  Moyawr) LOGO
DEHSE & BB Hd » i

:Monospaced L2 [

Mepioxn
anavTnoswyv

i ZUVTAKTNG
av EVTOAWV
Loaded TextField primitives

oaded ToggleButton primitives

Lo®ded ConboBox primitives

Loaded E3late's Turtle component primitives

10 Sicodn Sy Tohi SetoUS . .,

Napatipnon 1n

Oa npénel NAvra va ypAageig TIG EVTOAEG ONWC akpIBwe avagépovTtal. AVAUESa OTO OVOUd TNG EVTOANC
«MnpooTa» kal oTnv €i00d6 TN 6a npénel va undapxel €va kevo didotnua. Av ypdweic To €vd PETA TO
AaAAo, OnAadn «MnpoaTda50», Kal EKTEAECEIC TNV €VTOAN, TOTE OTNV KATW MEPIOXN TOU OUVTAKTN EVTOAWV,
dnAadn oTnv nepioxn OMou NaipvoUWE TIG aNavTnosliG CUNPWVA PE TIC EVEPYEIEG NOU NpayuaTonoloUue, Ba
napeig To €€ng puNvupa: «l don't know how to PnpooTa50» nNou onuaivel «Aegv yvwpilw TI va KAVw HE TO
MnpooTas50s».

Mapatipnon 2n

BeBaiwaoou 0TI 0 dikTNG Ypa®ng (kEpoopac) BpiokeTal oTo TEAOG TNC VTOANC 1 d€€id and Tov apiBuo 50.
Martnoe 1o NANKTPO Enter Tou NANKTPoAoyiou, yia va aAAAEEIC YpaAUUn OTO GUVTAKTN EVTOAWV.
Mpoondbnoe va ypaweig aTn véa ypauun TNV evioAn Mapoora 10.

MNa va ekTeAECEIG TV NApandvw vToAr NATnoe To NAAKTPo Enter r) To Koupni .

To anoTéAeopa nou Ba npenel va deIc gival 0TI N XeAwva npoxwpnoes KaTta Tn dislBuvaon TNG KEPAANG TNG
0£ka BruaTa ynpootd and Tn B€on nou BpiokovTav.

Edv B€Aeig va ekTeAEoelg Eava Tnv apxikn evtoArl Mapoora 50 6a npénel va odnynoeig 7o O€iKTN YPAPAG
onoudnnoTe Navw oTn YPAUMN TNCS EVTOANC KAl va NATAOEIC TO NANKTPO Enter ) To Kouuni .

H napandavw duvaTtoTnTa Yac eNITPENEl va eKTEAOUNE KABE @opda onola ypaupn OEAOUNE anod To OUVTAKTN
eVTOAWV, apkei va odnyoUue To JeikTn ypa®nc Navw oTnv avTioTolXn YPAuun Kal va nataue To NANKTPO
Enter i To koupni ®

H XeA®va a@pnvel ixvog

'Exoupe Tn duvatdTnTa va AéPe otn XeAwva va a@nvel N va Pnv agnvel To iXxvog Tng, kabwg kiveital. MNa
va npayuaTonoinoeig auth Tnv enmiAoyn, 6a npénel va 0WOoEIG wG odnyia TNV €VTOAN OTUAOKAT® I
oTulondavw, avTioToixa. Edv ekTeAéoelg TNV evToAn OoTUAOKAaT®, B6a napatnpnoeig OTI To KEPAAI TNG
XeAwvag yiverar yaupo, nou onuaivel Nw¢ otav n XeAwva perakivnOei, 6a agpnoesl iXxvog, evw oTnv
avTiBeTn NepinTwaon To KEPAAI TNG Ba yivel aonpo kai n XeAwva dev Ba agrvel ixvoc.

H XeA@va oTpiBel

MpoondaBnos va eKTEAECEIC TNV EVTOAN ApIoTepd 90.

To anoTéAeopa nou Ba npenel va deig €ival 0TI N XeAwva £0TPIYE TNV KEPAAN TNG Kata 90° apioTepd.
AvTioToIXa JNopoUHE va XPNOIYONOINCoUNE TNV evToAn 8&&1a 90. Mpoondabnoe va €KTEAETEIC TNV EVTOAN
Zpnosypa@ika.

H evtoAn autn kaBapilel 0,TI €xoupde oxediaosl oTnv Yneida Tou KapBd kal enavagepel Tn XeAwva otnv
apxikn Tng 6€an, dOnAadn oTo KEVTPO Tou KauBa PeE TNV KEPAAR TNG OTPANMKEVN NPOC TA ENAVW.
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Mivakag evroAwv Kal AEITOUPYI®V NOU HNOPOUHE va XPNOIHONOINCOUHE oThV YnYida Logo

BiBAio KaBnyntn

Ailadikaoia Eidog NMARGog ToUnog AnoTéAeopa-
di1adikaociag | e1I000wv | SEBOHEVWV YEYOVOG
€10050U

ZBAosypaPika EvToAn 0 - KaBapitel Tov Kaupa
Kal  enavagepel TN
Xehwva oTtnv  apxikn
Tnc B€on

KaBapioe EvToAn 0 - KaBapiler Tov Kaupa
Kal apnvel Tn Xehwva
oTn Bgon nou
BpiokeTal

ZTnvapxn EvToAn 0 - Enavagépel Tn XeAwva
oTnv apxikn Tng 6éon,
XWpic va ofnos Ta
ypaQIka

MnpooTd a EvToAR 1 Ap1Bu0OGg MeTakivei TN XeAwva a
BnuaTa pnpooTd karta
Tn  dielBbuvon  TNG
KEPAANG TNG

Miow a EvToAR 1 Ap1Bu0OGg MeTakivei TN XeAwva a
BnuaTa npoc  Tnv
avTibeTn kaTevuBuvon
nou Ocgixvel N KePAAn
NG

Aggia a EvToAn 1 ApIBuog ZTpiBel TNV KEQPAAN
TNC XeAwvac a Hoipeg
Oekia

ApioTepa a EvToAn 1 Ap1Bu0OG >TpiBel TNV  KEPAAN
TNG XeAwvag a Hoipeg
Oekia

>TUAONAvVw EvToAn 0 - AveBaler Tn ypagida
Tnc XeAwvac

STUAOKATW EvToAn 0 - KateBadler ™ ypagida
NG XeAwvag

roua EvToAR 0 - ZBnvel TIG non
oXeDIAOUEVEG YPAUHEG,
apkei va akoAoubnoel
EVTOA| TOUu  TUMOU
(unpooTd 50)

Mepipeve a EVTOAR 1 apiOuoc >TauaTa TNV €KTEAEDN
TOU MpoypapuaTog yid
oon wpa dnAwvel o
ap1bpog nou
TONOBETOUE oTnv
€i0000 TNG EVTOANC

©¢onX A€IToupyia 0 - EnioTpEpel v
TETUNMEVN TNG BO€ong
TN XeAwvacg

OtoeW AeiToupyia 0 apiOuoc EnioTpépel TTnv
TETAYMEVN TNG B€onc
TN XeAwvacg
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©¢on A€IToupyia 0 ap1bpog EnioTpEpel TIG
OUVTETAYHEVEG ™G
B£anc Tnc XeAwvacg

KateuBbuvaon AeiToupyia 0 - EnioTpépel Tov
anoAuTto
NPooavaToAIonNo  TNG
XeAwvac

O¢oekaTelBuvaon EvToAR 1 apiOuoc MNpooavaToAilel ™

XeAwva oUppwva We
Tov apiBud nou Ba
Bcooupe oTnv &€icodo
TNG EVTOANC

Otoexy a P EvTOANR 2 apiByoi ©&tel TN XeAwva oTn
Bgon VE3
ouvTeTayuevece (a,B)

Pos AeiToupyia 0 - Aivel g €E0do  TIG
OUVTETAYMEVEG nou

BpiokeTal N XeAwva

MapaTtiipnon 1n
O ouvTakTNG evToAwv Logo avTIAauBAveTal TIG EVTOAEG Kal PE T CUVTOMOYPAQia TWV OVOPATWY TOUc,
n.x. TNV evtoAn ZBnocypaikd wc oBy, Tnv evioAn d€€id 30 wg & 30, Tnv evToAn apioTepd 30 wg a 30
K.Am.

Mapatiipnon 2n
‘'OTav yia kanolo A0yo n XeAwva nepdosl Ta opia TnG wneidag Tou Kaupa, 16T gugavileTar ano tnv
anévavTl NAeupd Tou napadupou Kal Poldadel ol anevavTl NAEUPEG Tou napaiAnAoypdppou TnG wneidag
va eival evwpéves. H TonoAoyia Tou KapBa ornv npayupatikdTnTa €ival évag topog, dnAadn kaTi oav
€vac AoUukoupdag pe Tpuna orn PeEon.

Nwg kaTtaokeuafoupE TiG dikEG Hag diadikacieg
Mapatinpnon 1n
MNa va neig otn XeAwva va akoAoudnaoel pia dikr) gou diadikacia 6a npénel:

e Na Tnv nANKTPOAOYNOEIC ME HIA OUYKEKPIMEVN Oopn. AnAadn va E&ekivioslig Tn ouvtagn Tng
dladikaoiag Pe Tn AEEN yra, OTn CUVEXEIA va YPAWEIG To OvVopa nou BEAeIG va £xel n diadikaoia Kal
KaToniv va dnAwoelg TI¢ HeTaBANTEG (OTNV NEPINTWON NMOU QTIAXVEIC Jia napaueTpikn diadikaacia).

e Na xpnoigonoinoeig : (Avw Kal KATw TeAEia) npiv ano kabe PyeraBAnTn.

e Na JdIaTUNWOEIG OTIC EMNOMUEVEG YPAMUMEC TIGC €VTOAEC MmMou anaiToUvTal yid Tnv uAonoinon Tng
d1adikaoiag kai va KAgioegig Tn d1adikaagia Ye Tn AEEN «TEAOC».

e Na Tnv emAe€eig, OnNAAd va oapwoei TNV MePIOXN ONou €xelg ypdwel Tn diadikacid, woTe va
XPWHATIOTEI KAl va NNOPECEIC va avapepBeic og auTn.

e Na Tnv opioeig, dnAadr va natoeig To NARKTpo Enter 1 To koupni ™|, woTe va deig oTnVv nepioxn Twv
anavTioswyv TOU CUVTAKTN E&VTOAWV TO HAVUMA «Ovopa dladikaciag defined», onou onuaivel o1 n
dladikacia €xel oploTei Kal Ogv €ival ayvwoTn.

e Na Tnv ekTeAeoelg, dnAadn va ypdyeic To ovoua Tng 61adikaociag o HiIa véa YPAPKN TOU OUVTAKTN
EVTOAWV Kal va naTthoeic To NAAKTpo Enter ) To Kouuni .

Mapatnpnon 2n

>T1iG diadikaoieg unopeic va divelc To dvoua nou BEAEIC, apKei To O6voua auTo va sival pia A&En.

Aegv pnopeic, yia napadeiypa, va dwoelg To Ovoua: okdAa navw, O10TI anoTeAsital anod dUo AEEEIC nou
METAEU Toug £xouv Kevo. QoTdO0 EMITPENETAI VA YPAYEIC: OkdAd _navw.

Aegv emTpéneTal va OWOEIG OVOPA MOU va avTIOTOIXEl O KAMNold NpwToyevn €vToAr. MNa napadeiyua, dgv
Mnopeic va dwoelg wg ovoua diadikaaiag Tn AEEn unpoord.

Edv ayvonoeic autd Tov NEPIOPIOPO, TOTE KATA Tov oplond Tng diadikaciag 6a ndapeic atnv neploxn Twv
anavTrioswy ToU oUVTAKTN EVTOAWV TO €ENC UVUMA: «The name PnpoaoTd is a primitive», nou onuaivel oTI
To Ovoua unpooTd nou OIAAEEEG ival npwToyevig diadikaaia.
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Mapatinpnon 3n
Eav otnv yneida Tou OUVTAKTN eVTOAWV £XEIC Ypdwel dUo Oi1adikaoiec pe To idlo0 Ovopa, TOTE To ABdkio
avTiAauBaveral Tn diadikacia nou £xel oploTel TEAEUTAIA.

MNapatipnon 4n

Eav opiosic E&ava pia diadikacia e TO 010 Ovopa, TOTE OTNV MEPIOXN TWV ANAVTHCOEWV TOU OUVTAKTN
evToAwv Ba napeig To Prfvupa: «ovopa oladikaociag redefined», nou onuaivel 0TI n diadikagia €xel opioTei
Eava.

MoAAEC @opEG Ba BEAeIG va opioeig Eava Tn 01adikaagia NoU OKEPTNKEG, NApATNP®VTAG NWE uAonoleiTal and
Tn XeAwva.

Eival noAU ouvnBiopevo va cuvtdoooupe Tn diadikacia kal 0Tav Tnv ekTeAoUWE, va napartnpouue o1 Ba
BEAape KATI va CUPNANPWOOUNE, va dIopOwooUNE 1 YEVIKA va aAAd&oupe. AAwOTE To nepiBaAlov sival
£T0I oXe0IA0NEVO, WOTE va unooTnpidel Tov NEIPANATIONO, KaBwG Kal To oTadldko KTiOINO vVOC HOVTEAOU.

1.6.2 H yn@ida Kaupag

ZTnv ynoeida KappBag BAENOUPE TO YPAPIKO ANOTEAEOHA TWV EVTOAWV NOU EXOUME dWOEl 0Tn XEAwva.

[E —— BEE|

Apseia Enctepyadia Epyahdio ZTolfaazhiBuww  PUBMioec

BR=HSES i@ A f  IHee® s ST

To ypaQikd danoTeAsopa oTn oeAida YeAwvwvll pnopoUPe va To ene€epyacToUPE Kal ypagikd,
akoAouBwvTag Ta napakaTw PrpaTa:

o Opiloupe pia véa oeglida (wypd@IKNG, NATOVTAC TO MPWTO AnO aAploTEpd KOUMPMI TNG YPAMUMNG
EpYaAgiwv.

0 Anod To pevoU »ZToiBa CeAiIdwWV» €NIOTPEPOUNE OTN OeAida XEAWVWV MOU APACTAV NMPONYOUNEVWG.
3TNV MNAapa epyalsiwv naparnpoUpe OTI £€XOUV EPQPAVIOTEI KANola véa gpyaleia. Mg To gpyaleio
«oQpayida» UnopoUlE va «o@payiocoupe» 0,TI KAVAWE aTnv avTioToixn ogAida {wypapIkng.

o Ano To PevoU «ZToiBa oeAidwv» nnyaivoupe ndaAl otn oelida {wypagikng. H XeAwva nauvel va
UMAPXEl KAl JMNOpoUPE va XpNnoIJonoinooupde Ta epyaleia {wypagIikng yia va ene€epyaoToUPE TO
ox£310 pac.

0 Zwloupe To ox£DIO Yag wg eikdva.

1.6.3 H ynida MeTaBoA£ag

Me Tnv wneida MetaBoAéag pnopoupe va PHeTaBAAAoUpe duvapikd TiIC JETABANTEG evOC NpoypduHaAToG nou
EXOUHE ypawel oTn Logo. AkoAouBoUpe Ta NapakdTw Bripara:
o [MaTtape ornv Wwneida Tou KauBa, oTn ypaupn epyaieiov, To npwTo NANKTpo and de€id pye 1o dvopda
«EMNIAOYN YPANKNG XEAWVAG» TO OMoio €XEl TNV €IKOVA TNG XeEAwvac.
o OJdnyouue TO O€iKTN TOU MNOVTIKIOU NAVW OE €va OMoIodNAMNOTE ONMEIO TNG YPAMMNAG MOU EXEI
oxedidoel n XeAwva kal natdye Yia popda To aploTePO NMAAKTPO TOU MOVTIKIOU.

1 STov kapPd €xoupe TN dUVATOTNTA VA OPICOULE MEPICOOTEPEG aNd Hid OeNdEG XEAWVWY, NATMVTAG TO deUTEPO and apioTepd epyaAeio Tng
YPAUMNG pyalsiwv. Me auTtd Tov Tpono Ba guaviaTei Jia véa kabapr) ogAida oTov kapBd. QoTtdco, kal nail B6a npénel va eAéy&oupe anod To
napabupo dlaxeipiong ouvOECHWY av n véa oelida gival ouvOEdEPEVN HE TN XEAWVA, WOTE va BAEMOUPE TO YPAPIKO AMOTEAEOHA TWV EVTOADV
Mag. MnopoUpE va enIAEyoups KOs popd Tn OsAida XEAWVWV Mou BENOUPE —anod €KEIVEG MOU EXOUNE OpIosl— and To PevoU «ZToiBa GeAIdWV».
Ma nepIOoOTEPEG AEMTOUEPEIEG AVATPEETE OTNV NAEKTPOVIKN OIEUBUVON TOU €pyaocTnpiou ekNaIdEUTIKNG Texvoloyiag Tou EBvikoU kai
KanodioTpiakou MavenioTnuiou ABnvav: http://etl.ppp.uoa.gr/_content/download/index_download.htm (5/2008).
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>Tnv wneida Tou MeTaBoAéa Ba gp@avioTolVv TOOEG UNAPEG OCEG KAl Ol METABANTEC TOU NMPOYpPAUNATOC HaG.
MnopoUue va AaAAAEOUME TIC TIMEG TWV METABANTWYV, METAKIVWVTAC TOUC avTioTolXoug OeikTeg, kal va
napaTNPAOOUKE NWC CUNNEPIPEPETAIl N €IkOva aTtov KapBa, kabwg aAAadel n TIuA Yiag JeETaBANTAC.

H napanavw diadikaagia ovouddleTal duvapikog XEIPIOKOG KAl ENITPENEI OTO XPROTN:

o Na petaBalAel TIG TINEC Twv HPETABANTWV KAl va nNapaTtnpei Tautoxpova Kdl TIC dAAAyEC nou
oupBaivouv oTo oxnua nou oxedialel n XeAwva Me auTd Tov TpONOo ynopei va kavel unoBEoeIC yia
To poAo nou naiouv ol PeTaBANTEC TOOO oTn diadikacia nou yevvd To oxnua, 600 Kdl 0To NwG
ennpealetal n doun Tou OXANATOC.

o Na sppavilel TIC HeTABANTEG TNG NAPAPETPIKNAG d1adikaciag o€ NpwTo NAdvo, dnAadn av naTnoel
apioTEPO NMANKTPO TOU MOVTIKIOU oTnV nepioxn Tou KapBda, navw os éva ox&dio dnuioupynUeEvo ano
TN XeAwva, €XOVTAG EVEPYOMOINUEVO TO MANKTPO «EMAOYN YPAUHUNAG XEAWVAG», HEOW TNG WNQidag
Tou MeTaBoAga, ToTe Ba Tou dci&el TIC Napap£Tpoug TNG 01adikaagiac nou yevva To ev AOyw Oxnua,
€av n diadikaagia Tou €ival NapaPeTpIKn.

o Na aAAdalel TIC napapéTPoUG TOU NPOYPAUMATOC KAl vd TO EMAVEKTEAEI, XWPIG va divel eVTOAEC ME
OUMBOAIKNA pop®ry anod TV wynepida Tou GUVTAKTN EVTOAWV.

a Tétpupeg E|[E|E|

- JE[X]|

5 KoqiBé

fpyeio Enbepyadia Epyohelo ZmoiPaoshisey  PuBpioec fpxeia Enctepyacio Avalimon Mnxovi LOGO
BEREE & ODEHSE ¥R AGhE » s

|Monospaced ¥l ¥

Lo puotiplo iu ip iy »
crmevdAeps ix [R B & iv]
tEAog

oRy
mrAgues 150 200
rothpLo 40 4 4

< >
av
mrAGves redefined. -

mrAives redefined.
moThpLo redefined.
-~ B
i : :
|

avawepyts £roin i elonbo evTohdr/Bebopvi. .

BoAgcr HTEE - ABAMVA

Apweio  Enefepyaoia  MpoBoh

D& s =R [E.w

IMéxpi Eijua

Napatipnon 1n

MapaTtripnoe OTI apioTepd kal de€id and Tnv pndapa Tou MetaBoAéa Uwocg undpxouv duUo nedia (Ta: «Ano,
Méxpi») MOU MEPIEXOUV Toug apiBuoug 15 kal 60 avTioToixa. O1 apiBuoi auToi €ival Ta Opla oTra onoia
hJeTaBaAAovTal ol TIMEG TNCG METABANTAC Uwog. Eav BEAeic va aAAGEsic Ta Opia, dev €xeIC Napd va YpAYEIG
oTta avTioToixa nedia Toug emMBUPNTOUC apiBuouc. =To deUTepo nedio de€id and To MetaBoAéa, dnAadn oTo
Bnua, 8a napatnpnosic Tov apiBud 1. AuTo onuaivel 0TI o MeTaBoA£ag uynopei va naipvel TIMEG Ol OMOIEC
dlapEpouv katd pia pyovada avapeoa oTa Opia nou £xoupe kabBopioel. 'ETol, €av BEAelc o MeTaBoA€ag va
naipvel TIMEG Nou va diapEpouv Katd déka Povadeg, Oev €xelc napd va ypdwelc oTo nedio Tou BrUaTog Tov
apibuo 10.
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1.7 NMPOYPAHUHATIOHOG YIia Tn dnpioupyia enavaAapBavOHeEV®YV
YnPooeTnHATWOV

1.7.1 BaoikEG YnPideg NnpoypagHAaAT®V

e TETPAYWVO e napaAAnAoypappo

yla TETPAYWVO :MAEUPA yla opBoywvio_napaAAnAOYpPAHHO HAKOG

enavaAaBe 4[unpooTd :nAgupd de&id 90] :nAATOG

TEAOG enavaiaBe 2[unpooTa :unkog de€ia 90 unpooTa
:nAdTog de€ia 90]

e 100NAEUpPO TPiywVvo TEAOG

yla 1I00NAEUPO_TPiIYWVO :NAEUPA

enavaAaBe 3[unpooTd :nAgupd degid 120] e KAVOVIKO eEaywvo

TEAOG yla KAvoVvIKO _€EAywvo :nAsupa
enavaiaBe 6[unpooTda :nAsupd de&id 60]
TEAOG

1.7.2 EnavaAapBavopeva HOVvTEAa

e TETPaAywvda

yla TETPAYWVO :NAEUPA

enavaAaBe 4[unpooTd :nAsupd de&id 90]
TEAOG

yla O€Ipd :apIBUOC_TETPAYWVWV :MAEUPA

de&1a 90

enavaAaBe :apiBuoOC_TeETPAYWVWV[TETPAYWVO :MAEUPA UNpoaTd :nAeupd]
de€ia 180

oTUAOMAvV®

MMPOOTA -apIOPOC_TETPAYWVWV*:MAEUPA

oe&ia 90

MMPOOTA :NAEUpPaA

OTUAOKATW

TEAOG

yla TETPAYWVA :apIBUOG :apIBUOG_TETPAYWVWVY :MAEUPA
enavaAaBe :apiBuodc[oeipd :apIBUOC_TETPAYWVWVY :NAEUPA] &
TENOG ’

1I00NAgupa Tpivmva

YIa I00NAEUPO_TPIYWVO :NAEUPA

enavaAaBe 3[unpoaTd :nAeupd apioTepd 120]
TEAOG

yla OgIpd_TPpIYOVWV :apIiBPOC :NAeupa

enavaAaBe :apiBuog[iocdnNAeupo_Tpiywvo :NAeUpd UNPooTd :nAcupd]
oTuAonavw Oe€ia 180 punpooTd :apIBPOc*:NAgUpa

de&ia 120

MMpoaTa :nAgupd

0e&id 60

OTUAOKATW

réhos JAVAVAVAN

Y1 NOAAEG_OEIPEG :apIOPOG_OEIpwV apIBPOC :NAEUPa
enavaAaBe :apiBuoc_osipwv [OIpd_TPIYOVWY :apIBPOC :NAEUpd]
TENOG
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e napaAAnAoypappa

yia opBoywvio_nNapaAAnNAOYpPAPHO :HAKOC :MAATOG

enavaAafe 2[unNpoaTa :ufkog de€id 90 ynpooTd :nAaTog de&id 90]
TENOG

yla osipd_opBoywviwy :apiBuoc_opO :unKog :NAAToC
enavaAaBe :apibuodc_opblopOoywvio_napaAAnAoypappo :hNKog :nAdTog de&id 90
HnpooTd :nAdTog apioTepa 90]

aplotepa 90 ('\
MNpooTa :apiOudc_opB*:nAATog o
oe&ia 90

MMPOOTA :HAKOG

TENOG

y1a NOAAEG_O€IpEC -apIBUOC :apIOuOC_0pb :PAKOG :NAATOG
enavaiaBe :apiBuocg[ocipd_opboywvinv :apiBudc_opBO :unkog :nNAaToC]
TENOG

e gEaywva

yla Kavoviko _€Eaywvo :nAsupd 2

enavaAaBe 6[unpoaoTda :nAgupd de€id 60] - ‘[’“‘ T
TENOG ,,[ e ]
yla ogipd_g&aywva :apiBuog :nAeupa N
€navaAaBe :apiBuodc[kavoviko _€Eaywvo :nAeupd \‘

MNPOoOoTa :NAEUpPaA
aploTepa 60
MMpooTa :nAgupd
enavaAaBe :apiBuodc-1[apioTepd 60 pnpooTd :nAsupd Oe€id 60 UnpooTd :nAsupd]
0ekia 60

TEANOG

€€l 120 e
enavaAaBe 2[unpooTd :nAgupd apiotepd 60]] [ Lr /L
- \.‘_T_.- L r.-*'

xxxxxxxxxxxx

VIa NOAAEG_OEIPEG -OEIpEC :apIBPOC NAEUPa
enavaAapBe :osipeg[ocipd_eEaywva :apiBPoc :nAsupd]
TENOG

1.8 A1adikaocieg MuoTnpiou

ppEE——— e aan e

v - - v v Amrn Erefrpsanly Exanidn Trofw msifons Fudpiong
1.8.1 Awadikacia Mistiriol — Kavovika noAuywva RO
MNa Mistiriol :ywvia :nAeupd :ap_nAsupwv _
repeat :ap_nAeupwv [fd :nAeupd rt (difference 180 :ywvia)] \/
end
i '.ﬂ'"-.':-._
i
Hedibisg "R T
Ziatidna’c P
N — e TR Ui |
L 'I““: ¥ e m _-|_lII ey wanom .|:|:| h
L CLTE TR el e A e l‘r. i 1
h_'l“.ll.Wl'E 1 [} J 1 L R | [+ h
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1.8.2 Ailadikagia Mistirio2 — EmkaAuyn pE éva €id0G kavovikoU NOAUY®VOU

MNa Mistirio2 :ap_noAuywvwyv :MAEUPEC :PAKOG_MNAEUPAG

enavaAaBe :ap_noAuywvwv[enavaiaBe :nAsUPEG[UNPOOTA UNKOC_NAEUPAG Oe€ia 360/ :NAEUPEG] apioTepd
180-360/ :nAeupEg ]

aplotepa 180-360/ :NAEUPEG

0€€1a 180-360/ :nNAeUpEG

TEAOG

Apatic Emmgpvadin Epyakio S10fa miday  PuBjiang 0 Emciovecks Mo LOBO
| Dicsi@) & i) »i]e]
Dialog v Ft -I II}

0 ETTIKAAUYN - p_TTOAY VY TTAEUPEC LrKoC_TTAEUpAC |
PVIAGBE -Cip_TTOMNUMUVETTOVIAIRE TTAEUDECITpOOTd |
apsonepd 180-360/ rrheupte
Befin 180-3600 mhsupés

”J'W? #“}Illlllllllll‘s I‘
xR :;II[IIII!IIIII‘S f

wiwos_ihoupds |30 ) 120 Ir

1.8.3 Ailadikacia Mistirio3 — EmikaAuyn HE S1aQOPETIKA NOAUYy®wvVa YUp® anod Hia KOpUuPpn

Ma Mistirio3 :noAUywval :noAUywva2 :noAUywva3 :NAEUPEGL :NAEUPEG2 :NAEUPEGS UAKOG_NMAEUPAG
enavaAaBe :noAUywval[enavaiaBe :NAeUpPEGL[HUNPOOTA :uAKOG_NMAEUpAc de€id 360/ :NAEUpPECL] apioTepd
180-360/ :nAcupecl ]

aploTepa 180-360/ :nAeupeg2

0e&1G 180-360/ :nAeupécl

enavaAaBe :noAuywva2[enavalaBe :NAEUPEC2[UNPOOTA :UNKOG_NAeUpdc de€ia 360/ :NAsupéc2]apiaTepd
180-360/ :nAeUpEC2]

aplotepa 180-360/ :nAcUpEC3

0e&1a 180-360/ :NAeUpéC2

enavaAaBe :noAuywva3[enavalaBe :NAeUpEG3[UNPOOTA PAKOC_NMAeUPAc de€ld 360/ :nAcupéc3] ]

TENOG

Mikpdkoopog  Wnuido Epyaldic  BoriBeic

Apyeio  Emefepyeoic Epyoheio  Iroffo ogAidwy  PuBpigeig

CEEESY

Apyelo  Emetzpyadin  Mryovi LOGO

D[ &) & [y »fu =]
- R C—

100 ETTIKGAUN TTOAy WO 1 TTOMYWYO2 TTTOADY LWO3 ITTAEL
erTavdhape TroAlywyvo 1 [emavdhape TTheupag 1 [LUTTpoaTd Hp
aplaTepd 180-360f TTAeupEs2

5e{d 180-3607 TTAcupec]

ETTOVGAGRE TTOAUY WYOZ[ETOVEAIBE TTAEUPECZ[UTTROGTE (I
apioTEG 180-360/ TThEUpECS

Ge€Id 180-3607 TTAEUpEC2

ETTOVEAURE TTOADY WYa3[ETovdACRE TTASUPECA[LTTRQOTE (11
£hog

i |
I I AY
oEipd_stdywvic redefingd. =
2 0 il OMEC_TEIpEC3 redefined
.y 1 ou dont say what o dowith §
modiyavod |1 ” ; 3’ ; : 6 Ik EhU defined |
. | IKEhLr redefined
nhcupéct [z ‘ ¥ K =i [m S e s =l
ni L ] | o .k avEvERYA: 101N YT Zioodo evTokOvided ougy,
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http://www.scienceu.com/geometry/articles/tiling
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EKNDAIAEYTIKEX APAXZTHPIOTHTEZXZ ITIA TO TYMNAZXZIO
2.1 OepgaTiKn evoTNTAa: ONTIKO NeEdio — NnpoonTiIkKO €ninegdo

H Baoikn 18€a Tou oevapiou
To napov oevapio otnpileTal o yia Baoikn napadoxn n onoia nNpoadiopilel KAl TO €NIOTNHOAOYIKO NAQioIo
oTo onoio eEgAicoovTal ol dpaoTnpIoTNTEG. H napadoxn auTrh dIaTUNWVETAl JE TNV nNpoTacn: «O TpOnog He
TOV 0Mnoio NPoCAAUBAVOUNE Kal KATAVOOUUE TO XWPO OUVOEETAI OTEVA PE TNV ONTIKA MAG avTiAnyn Kai Tn
(puaololoyia TnG».
H napadoxn auTr €ival anoTEAEoPa TNG NPOCEYYIONG TNG MABNUATIKNAG yvwong PJEoa and To npiopa Twv
EVOWHATWV padnuatikwv (embodied mathematics) nou avaAUovTal oTn GUVEXEIQ.
H €vvola Tng ywviag, yia napadsiypa, €ival anapaitntn yia Tov kabopiouyd Tou onTikoU pag nediou. H
MEAETN TNG OXEONG METAEU €YYEYPANMPEVNG, ENIKEVTPNG Ywviag kal TOEou Ba pnopoUdes va pag odnynoel os
KaAUTEPN KATAvONON TOU WNXAvIoPoU PE Tov onoio avTiIAauBavouaocTe TA PEYEBN TWV AVTIKEIMEVWV TOU
XWPOU Kal ENOUEVWGE KAl TOU idIoU TOU XWPOU.
Ta oxnuarta Je Ta onoia aoyxoA&iTal N YEWMETPIA, Kal 101AiTEPA TO TETPAYWVO Kal 0 KUBOC, MAG EMITPENOUV
va OnMUIoOUPYNOOUME HOVTEAA NEPIYPAPNC TOOO TOU apnpnUEVOU, vonToUu PJabnuaTtikoU Xwpou, 000 Kdl TOU
XWPOU ONW¢ Tov avTiAauBavouaoTe gueic, dnAadrn Tou npoonTikoU.
Me Baon TIC nponyoUuevec napadoxEC, N npoondabsia va dOUNOOUNE PE PadnuaTikd TpOMo To NPoonTIKO
£€ninedo Kal Tov NPOONTIKO XWPO avdayeTdl oTn HEAETN TOU TPOMOU HPE TOV OMNOIo «@PAiveTAl» €va TETPAYWVO
kal évac KUBOG anod Tov NapaTtnenTn Nou BPIioKETAl 0€ KANOId anodagTacn ano auTd.
Me Tov Opo «npoonTikd £ninedo» kaBopiloupe TO Paivohevo eninedo, dnAadry Tov TPOMoO HE TOV OMoio
(paivetal To eninedo kal Oxl ToV TPOMO WE TOV ornoio To neplypdgel n EukAsideia MewPeTpia TwV GXOAIKWOV
MaBnuaTikwv. MNa napadeiyya, To TETPAYwVo, o Jia kabapd uyadnuaTikh Npoogyyion, €XEl i0EG NAEUPEC
Kal YWVIEC. ZTo NpoonTIKO £ninedo dev cupBaivel auTo, JIOTI TO TETPAYWVO PAiveTal WS TpAan&dio.
STov npoonTikd XWPOo WNOopPEei va yivel pia avaioyn npoogyyion. O kaBapog UKAEIdEIOC XWpPOG gival €vag
KUBog, OnAadn €va oTeped HE i0gG aAKWEG Kal opBEC ywviec. QoTdoo, noTe dev avTiAauBavopacTe €va
HEYAaAo dwpdaTIo wG KUBO, aAAd g nupapida.
Ekeivo nou napouaialel evolapEpov gival n HEAETN TwV IBIOTATWY TOU YEWNETPIKOU TETPAYWVOU, Ol OMOIEC
Ba npénel va AngBolv unm’ OWIV yia TNV KATAOKEUN £VOG (PUOIKOU-MNEIOTIKOU MPOONTIKOU TETPAYWVOU. TNV
ouaia, TO0O OTNV NEPINTWON TOU TETPAYWVOU 000 Kdl Tou KUBou, avalnToUUE TIG avAAAOIWTEG OXECEIC MOU
peTaBiBalovTal and To YEWHETPIKO OTOV NPOONTIKO XWPO.
Av Ba €npene va dlakpivoupe TIG BaocikOTepeG HeTaBiBaldpevec oxeoelic METAEU Twv dUO Ywpwv, 6a
EMIAEYaQE:

e Tnv 1016TNTA TNG dlAywWVioU €vOG TETPAYWVOU va NEPVA anod TIC KOPUPEG TwV TETPAYWVWV OTA

onoia autd diaipeiTal
e Tnv napaAAnAia Twv opifOVTIWV TUNNATWY TOU
e Tnv 100TNTA TWV TUNUATWV Nou opilovTal Ndvw o€ pia napdAAnAn

MoU ansuBUVETAl TO CEVApPIO

To oegvdapio ansuBUVETAl KUPIWCE OTOUG HABNTEC TwV TPIWV TAEEWV TOU YUPVACIOU KAl EVTACGOETAl 0TNV UAN
TOU KEPAAQIOU TNG YEWMETPIAG KAl TWV OUVAPTHOEWV.

H uAonoinor Tou Ba pnopouUce va evraxBei otn diIdackaAia PIAG OUYKEKPIPEVNG €vvolag i NpOTACNG Mou
nepiAappaveral oto AvaAuTiko Mpoypaupa, otn cUvown Wiag napaypd@ou n evog kepaiaiou, aAAd kal aTn
oUvOEOnN JIAPOPETIKWY KEPAAQIWV TOU TPEXOVTOC OXOAIKOU NpoypAapaTog.

Me O0TOXO va anoKTNOEl ASITOUPYIKOTATA yia To O1dackovTa, dlakpiveTal og £€1 eniggEpouc dpaoTnplOTNTEG,
dUo via kGBe TAEN Tou yupvaoiou. H diapkeia kGBe dpaaTnpidTATAC €ival EVOEIKTIKN, EV®W N UNOCTRPIEN TNG
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010aokaAiag €vOG OUYKEKPIPEVOU YVWOTIKOU QVTIKEIMEVOU €ival €QIKTA PEOa and pia npoTeIvOPEVN
O10aKTIKN nopeia.

O1 dpaoTnpIdTNTEG €€eAicoovTal KAIHAKOUNEVEG anod TNV anAr naparnpnon npog Tn HeAETN Kal digepelvnon
OUOXETIOEWV PETAEU PETABAAAOPEVWV PEYEDWV PHECW TOU AOYIOMWIKOU.

MpoanaiToUPeva yia TRV uAonoinon Tou osvapiou

Ta npoanaiToUPeva yia TNV UAOMNoINon Tou osvapiou eEapTwvTal APeoa and Toug oTOXoug Tou dI0A0KOVTA
kal ano Ti¢ Oe€6TNTEG nou di1aBETouv 01 PHABNTEG OXETIKA WE TNV TEXVOAOyia Kal Tnv anArn Xpnon Tou
unoAoyiaTn. AuTOG €ival kal 0 AOyog nou n kaBe dpaoTtnploTnTa cuvodeUeTal Kal and €va £TOINO apxeio
AoyIouIkoU, To onoio Ba xpnoigonoin®ei oTnv NepinTwaon nou o J10ackwVv Kpivel 0TI dev undapxel 101aiTEPOG
XPOVOC yia TNV €€apXnNG KATAOKEUN TOU OUYKEKPIKMEVOU ApPXEIOU anod Toug HabnTec.

Kabe @UAMNO epyaciag €xel w¢ agertnpia dpaocTnpldTNTEC ol onoieg ornpifovTal OTO £TOIUO APXEIO Kal
ENOMEVWG TOOO Ol HaBnTEG 000 Kal 0 J310A0KWV PnopoUV va napakapgyouv To NPoBANPa TnG KATaokeUng,
OMOTE Ol anadITAOEIC YIa Yv®an TNG TexvoAoyiag ival nAéov oToiXxelwdelc. Suvowilovtag, 6a pnopoloaps va
UNOBECTOULE OTI:

e O pabnTég kal o dIdAOKWV dIABETOUV OGTOIXEIWOEIC YVWOEIC YIA TIC AEITOUPYIKOTNTEG TOU dUVANIKOU
YEWHETPIKOU AoyliodikoU The Geometer’s Sketchpad. 'Epgacn 6a npénel va doBei oTnv KATAOKEUN
Kal METPNON TUNMUATWV, KABWG KAl OTnV KATAokeun napdAAnAwv. Eniong, kaAd 6a nTav va
yvwpifouv Tn AsIToupyia Tou UMOAOYIOTH NMoU €P@avileTal oTo PJeVoU TwV «MEeTproswv». Eav dev
UMApxXouVv ol Napandavw YVWOEIC, TOTE ol dpaoTnpIOTNTEG KUNopouv Kal NdAl va uAonoinBolv pEaa
and Tn xpnon €1dIkwv Koupniwv BorBeiag nou diaTiBevTal og KGOe apxeio AOYIOHIKOU.

e O pabntéc epydalovral ava Ceuyn n TPIAdEC OTO €PYACTNPIO UMOAOYIOTWY TOU OXOAEiOU, OTOUG
onoiouc €xel eykaTaoTaBei To AoyIouIkO. KaBe oudada d1aBETel kal €va TETPADIO CNUEINTEWY.

Maidaywyiko nAaiocio
Mia oUyxpovn avTiAnwn via T @Uon TV PJabnuaTikwv €ival n Bswpia TwV EVOOUATOV HABNUATIKOV
(embodied mathematics). H Bswpia autr 6a pnopoloe va cuvowIoTel O TPEIG BATIKEG APXEG:

1) Ta pabnuartikd sival €va Qualko TUAKA TNG avBpwnivng Unapéng. AvaduovTal ano Tn cwudTikoTATA
Mag, Tov eyKEPAAO HaAg Kal TNV Kadnuepivn Hag Pneipia yia Tov KOOHO.

2) H anoTeAgopaTtikoTnTa Kai n duvardéTnTa €QApUOYNC TwV PABNUATIKWV OTOV MNpAayhaTiko KOOHO
otnpileTal oTo yeyovog OTI AuTd NMPokUNTOUV PECW TNnG AAANAEnidpaong Tou vou WE Tov KOopo. H
oTaBepdTNTA TWV NABNUATIKWV €ival Jid GUVENEIA TOU OTI OAOI Ol PUCIOAOYIKOI GvBpwnol €xouv TNV
010 cwuaTikn dour Kal avaAoOyYeC OXETEIG NE TO NEPIBAAAOV.

3) 'Evvoigg, onwg MeTaBoAr, avaloyia, peEyeBoc, neploTpodr), mBavoTnTa K.AM., €ival KaBnuepIveG
I0éec nou npokUNTouv WEoa and Tn pabnuaTikonoinon, n onoia €ival pia Koivy avepwnivn
dpaoTnpioTNTA.

TeAIKG «Ta padnuaTikd ecivalr BepeAlwdwe €va avlpwnivo eyxXeipnua nou npokunTel and PaACIKEG
avlpwrniveg dpaocTnplOTNTEC... €ival &va vonTiko dnuioUpynua nou avantuxBnke yia Tn MHEAETN TWV
QVTIKEINEVWV TOU KOOHOU>.

Me Baon TIC Napandavw enioTNUOAOYIKEG Bewprosic 6a pnopoUoape va NPOOEYYIOOUUE TA HABNUATIKA Kdal
TO MEPIEXOMEVO TOUC wC avBpwrnivn dpacTnpidTNTA EVTAYHEVN OTO KOIVWVIKO Kdl MOATIONIKO nAaioio. H
dpaoTnpIOTNTA auTn €XEl WG ageTnpia Aatuna a&iopaTta Kal €iKkacie¢ nou dnuioupyouvTal YE Baon Tn
OWMATIKOTNTA HAG, evw n d1adpour nMpoc TNV auoTnpr, TUnIKn €k@paocn €xel Tnv idia afia Ye To TEAIKO
npoidv. Ta padnuatika dev avakaAuntovral nA€ov, aAAa enivoolvTal 1, MAAAOV, MPOKUMATOUV WG
anoTeAEGUATA ENIVONCEWY NAPA AVAKAAUWEWVY.

‘ExovTac auTti TNV avTiAnyn vyia Tn Quon TwvV HAdnuaTikwv €vvoiwv, ol uabnTteg dnuioupyolv Wia
KoIvOTNTa, €va €pyacTnpio HabnuaTikwyv PJEoa oTo onoio napdayovral HadnuaTikd JovTeAa TNG ONTIKNAG HAG
avtiAnung. H ndn undpxouoa yvwon xpnoigonoigital yia Tn O0unon WeE pabnuaTikd Tpono Twv dUo
BaACIK®WV XWPIKWV dOPWV, Tou d10d1aoTAToU €NINEDOU KAl TOU TPIoOIAOTATOU XWPOU.

Ai1dakTikn a&ia

Mia and Tic nAgov d1adedOPEVEG ANOYEIC TV HABNTWV yia Ta JadnuaTika €ival 0Tl €XoUV HIKpR oUvOean HE
Tov npayuaTtikd koopo. And Tnv dAAAn, kabe gopd nou TiBeTal €va npayupaTtikd npoBAnpa, n ouvnéng
OIDAKTIKN NPAKTIKN odnyei g€ dianpayddaTeuon TNG KaTaoTaonc NPoBARNATOC HECW TWV OTATIKWV EIKOVWV
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TWV YEWUETPIKWV OXNUATWV KAl TWV YPAPIKWV NApadoTdoewv nNavw OTo XapTi. H NpakTikn auTr €xel wg
anoTéAeopa o YabnTnc va anokTd Ta £Podia yid Tn AUCN AOKNOEwWV MOuU €XOUV MNEPICOOTEPO OXEON ME
kabapda YeEWMETPIKA avTIKEIPeEVaA, Napd YE NPAypaTika npoBAnuaTa. AnotéAeopa auTtou €ival To vonua Twv
HaBnuaTIkWV €vvolwv va avTAeiTal katd kUplo Adyo and Tnv ePneipia TwV a@npnUEVWV oTaTIKWV
oXNUATWV, 60ov apopd OTn YEWMPETPIA, Kal and TOUC GUVTAKTIKOUG KAVOVEC TwV OUPBOAwvV, 0Gov agopd
otnv aAyeppa.

ME TO OUYKEKPIUEVO OEvVAPIO Ol NaBNTEG Ba OUVOEGOUV PABNUATIKEG EVVOIEC UE AUBEVTIKEG KATAOTAOEIG
npoBAnuatog. H didackaAia Twv pabnuatikwv peca and Tn OlEPEUvVNON KATAOTACEWV NPORARNATOC
avayvwpifetal andé Tn padnuaTikn KoivoTNTA WG TO KATEEOXNV HMECOV yId va «KAVOUV HadnuaTika» ol
HabnTtéc. H xpnon Twv TME Ba onuioupynosl sminAgov OuvatotnTeG yia Olgpelivnon, MOAAANAEC
avanapaoTaoel§ Kal OUVAPIKO XEIPIOHO TWV YEWUETPIKWV AVTIKEIMEVWVY.

2.1.1 IoTopikA avapopd
To oUvToPO 10TOPIKO oOnueiwpa eoTialel agpevog oTnv €vvold TNG ONTIKAG ywviag Kal Tou ywVviakou
MEYEBOUC KAl aPETEPOU TNV Npoondabeia aneikdviong Tou Baboug os £va ox£D10 NOU NAPICTAVEI TOV XWPO.

e H onmikn ywvia

H npoondabeia unoAoyiopoU anooTdoswyv OUPAVIWV CWHATWY anoTeAEl iowg pia anod TIC OnUAvTIKOTEPEG
aITiec yia Tn Xpnon Tng £vvolag ywviag Kal Kupiwg yia Tnv avalntnon Tponwv PETPNONG Kal CUCGXETIONG WE
AAAa YEWUETPIKA MEYEDBN. H paivopevn anooTaon YETA&u dUo aoTépwy, KaBwE Kal To PpalvOUEVO UWOC EVOC
owpaToc, ekppalovral HEoW TNG YWVIAc Nou £XEl WG KOpUPn Tov opBaAAPd Tou napaTtnpnTrh Kal ol NAEUPEG
Tng diEpxovTal anod Ta dkpa TwV THNUATWY Nou BEAOUUE va JETPOOUME. Mia kKaBopioTiKN enivonaon unnpée
Kal n JETPNON TNG Ywviag HEOw TOU TOEOU nMou anokonTel and Tov KUKAO aTov onoio €ival enikevtpn. To
T6€0, N ywvia kai n avrioToixn Xopdn cuvdEovTal ApPNKTA OTA HABNUATIKG PovTEAa nou dnuioupyoUv Ol
aogTpovouol, ol onoiol aval{nToUv OXE0€IG METAEU TwV PeYEBWV auTwyv. H npwTn cuoTnuaTikn npoondabeia
KATaypapnc TWV OUYKEKPIMEVWY OXETEWV eUPavileTal aTto £pyo Tou KAaudiou MToAepaiou AAuayeorn (206
aiwvag M.X.) nou BOa upnopouce va Bewpnbei wg n agetnpia yia Tnv auotnpn BepeAimon TNG
TpiywvopeTpiag. Qotdoo, Ba ATav napdAnwn va unv ava@epBboUue oTo £pyo Tou EukAeidn OnTika (30¢
aiwvag n.X.) oTo onoio avadelkvUETAl n onuacia Tng ONTIKNAC ywviag Kal Tou QalvOUEVOU WEYEBOUG €VOC
avTikelgevou. H Baoikn dilagopd Twv dUO0 EpYwV €ival To YEYOVOG OTI 0 EUKAEIdNG enixelpei va neprypayel
ME KaBapd YEWMETPIKO TPOMO TNV ONTIKN HAC avTiAnyn, evw o MNToAepaiog evdiapEPETAl yia TIC HETPATEIC
TWV MEYEBWV PHEOW TNG OMTIKNG YWVIAg KAl EIGAYEl TN XPrON TRIYWVOUETPIKWY EVVOIWV.

e H aneikovion Tou Baboug

H npoondBeia aneikdviong Tou BABoug piag €ikOvag undapxel w¢ vUEn povo oe €pya TnG EAANVIOTIKAG
Mepi6dou. KaTta Tn didpkela Tou Meoaiwva Eekivnoav npoondbeleg aneikoviong ToUu MPOONTIKOU XWPOU
MECW TWV CUYKAIVOUOWV YpauU®V, ol onoieg Opwg dev digBeTav éva aTabepo onueio oUykAiong. H xprion
TOU onueiou autoU onpaTodoTel Kal TNV €vap&n piag aApgaTwdoug avanTugng Tng TEXVNG TNG NpoonTiknG. H
KATAoKeUNn TNS KAAuWnc Tou NpoonTikoU dan€dou YE TN XPNon TNE YPAuunc Tou opilovTa Kal Tou onyeiou
(PUYNG anoTeAEi yia JeyaAlo Xpoviko d1aoTnua Tnv KateEoxnv HEB0do, evw npoTeivovTal dIAPOPEG EKOOXEC
yla Tov TpOMno KATAoKEUNG TnG Olaywviou Tou danédou. And TIC €kdOXEC aAUTEC dUO €ival ol NAEov
dladedopevec: n HEBOdOC Tou Alberti, TNV onoia 6a peAetriooupe oTn OeUTeEpn dpacTnpIOTNTA, KAl N
HEBodOC Tou Jean Pelerin 1 HEBOOOC TOU «EE ANOOTACEWG ONUEIOU.

MeTd TO 1435 01 NEPIOCOTEPEG avaAUCEIG TNG NPOONTIKAG OTOUG NiVAKeG TNG Avayevvnong yivovTal Je Tn
MEBODO Alberti, ge Tov €va n Tov dAAo Tpono. QoTO6C0, undpxouv Mivakeg nou napoucidlouv pia Aiyo
O1aPOPETIKN Npooeyyion. Asixvouv oTo dAnedo €va dIKTUWTO MAEYHA TETPAYWVWY, TO OMOI0 UNOXWPEI OTO
BaBoc kal poialel va opileTal ano dlaywvioug Twv 45° nou E&ekivoUv and To v AOyw NAEypa Kai
KATaArnyouv o€ €va onueio oTo €ninedo Tou PaTioU, guxva TonoBeTnUéVou oTnv Akpn Tou mivakd.

H npooéyyion auth eival yvwoTrn ¢ n HEBODJOG TOU «OnUeEiou €€ aAnooTACEWG», Ta Ot «onueia &g
anooTAaoswc» ovouadlovTal €r1ol, d16TI n andéoTaocn avapeoa O AUTA KAl OTO KEVTPIKO ONUEI0 CUMBOANRG
(vanishing point) eival idla pe Tnv andéoraon avapeoa oTo BeaTr Kal oTo €ninedo TnG €ikovac. EvvoeiTal ot
av To OnMeio CUPPBOANG YIa TIC OpBEC YWVIEC TONOBETEITAI KEVTPIKA KAl N AKpn TOU nivakd XpnoldonolsiTal
WG onNMEio €€ aNooTACEWC, TOTE N «CWAOTH» ONTIKA TNG andoTaong €ival To Hiod Tou NAATOUG Tou nivaka Kai
N onTIKn ywvia gival 90°.

H pEBodog Tou Pelerin napoucialeTal oTnv NApakdTw €IKOVA.
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Opifovrag o n

To onueio @uyng ® Bpiokeral ndvw oTov opilovta, evw To M €ival To onueio €€ anooTacsws. H anooTaon
N® eival n andoTacn Tou NapaTnpenTn anod Tov nivaka.

2.1.2 Ta pabnuaTika Tou ogevapiou

2Tnv napdypa®o auTtn neplypd@eTal o adpeg YPAUUEG TO EUPUTEPO MA@iolo OTO OMoI0O AVAKOUV Ol
MaBnNUaTIKEG EVVOIEC KAl OXETEIG ME TIC onoieg 6a gunAakouv ol HabnTec.

H nepiypagry autn ancuBUveTAl ANOKAEIOTIKA Kal POvo oTo OI0aokovTa Kdal Ogv danoTeAEl 0€ KAWIA
nepinTwon KataAoyo TnG «d10akTEAg UANG» n onoia oXeTIi(eETAl JE TO OEvVApPIO. ANOKAEIOTIKOC OTOXOG €ival n
MaBnuaTikn TeKPNnpiwon Twv OpacTnpIoOTATWVY Kal n avadelfn Tng ouvdsong Tou padnuaTikoU Toug
NEPIEXOMEVOU HE TO EUPUTEPO OWHA TWV HABNUATIKWV MEPIOXWDV.

e H onTikn ywvia
Ta padnuatika nou oxeTifovTal YE TNV ONTIKM ywvia avayovTtal Kupinwg GToV NPocdIiopIoUO TwV OXETEWV
nou oguvdEouv To TOED, TNV ENIKEVTPN ywvia kal Tn xopon.

1) H oxéon PeTa&U enikevTpng ywviag kalr TOEOU €ival €Keiv MoOU WAG EMITPENEl VA EKTINNOOUME TO
METPO HIAOG YWViag HECW TOU AVTIOTOIXOU TOEOU. 3TO onueio auto Ba npEnel va UnoypauuIoTEl TO YEYOVOG
TNG €UPEONG METPNONG TNG YwViag, kabwg kal To OTI N KATAOKEUN TOU gpyaAgiou PETPNONG MIAg ywviag,
onAadn Tou HOIpOYVWHOVIOU, oTnpileTal akpiBw¢ oTn HETPNON TOU avTioTolXou TOEoU, OTAV N
OUYKEKPIMEVN Ywvia gival enikevTpn.

2) H oxeon peTa&u Tng andoTaong TOU KEVTPOU €vOG KUKAOU and pia xopdr, 0Tav n enikevrpn ywvia
napagevel oTabepn, €ival ypaupuikr. AuTO onuaivel OTI yia i0£G E€NIKEVTPEG YWVIEG, Ot OlAPOPETIKOUC
KUKAOUG, 0 AOYOG TnG Xopdnc npo¢ Tnv andoTacr TnG anod To KEVTPO eival otadepoc. O AOyoG auTog dev
gival Tinote aAAo napd To JINAACIO TNG TPIYWVOUETPIKAG EPANTOPEVNC TOU WICOU TNG ENIKEVTPNG YWVidc.

3) H oxéon Tou TOEoU Npoc TN Xopdr| dev cival ypaupikn. H oxéon auTr| ek@paleTal anod pia kaunuAn n
onoia anoTeAsl TUAKA PIAc NUITOVOEIDOUC TPIYWVONETPIKAG KAUnUANG.

e H aneikovion Tou npoonTikoU TETPAYWVOU
Ta yadnuaTika nou oxeTiovTal JE TNV KATACOKEUN TOU MNPOONTIKOU TETPAYWVOU KAl TOU npoonTikoU KUBou
avayovTal g€ 1I010TNTEC TOU TETpAywvou, 1I01aiTepa TNG diaywviou Tou, Kal g€ 1010TNTEC TWV NApdAAnAwy
€uBgiwv Nou TEPvovTal anod AAAeC un napdAAnAeg subeieg.

1) Oa &ekIVNOOUNE HE TIC I0I0TNTEG TOU TETPAYWVOU, 01 onoieg peTaBifalovTal auTtoUTIEG OTO MPOONTIKO
TETPAYWVO and TOV KATAOKEUAOTN TOU.
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A¢ unoBEooupe OTI SIABETOUNE €va TETPAYWVO TO onoio £xel dIaIpeBEi O v PIKPOTEPA TETPAYWVA. Z€ AUTN
TNV nepintwon n diaywviog Tou apxikoU TETPAYWVOU Mepva ano TIGC KOPUPEC TwV TETPAYOVWV Mou
BpiokovTal oTAV K YPAUMN KAl K oTAAN.

H JikaioAdynon Tng 1010TNTAC auTtnG Ba pnopoUde va oTnpixXTel oTo OTI TO TETPAYwWvVO E&xel afova
OuupEeTpiag Tn dlaywvio TOU Kal OThn OUVEXEID va Xpnoigonoindei kar and paénTéc Tng A’ Tupvaaiou. Ol
pMabnTeg Tng B’ lupvaciou Ba pnopoloav va kataguUyouv OTnNV €vvold Tng KAiong, a@ou n kAion Tng
dlaywviou Tou apXIkoU TETPAYWVOU €ival ion Je TNV KAion Twv dlaywviov KGBe TETpaywvou nou BpiokeTal
oTNV K YPAuun Kail K oTAAn.

Opoiwg, 6Tav To apxIk6 oxnua cival anAd éva opBoywvio NapaAAnAodypappo Kal €Xel XWpIoTel o€ v ioa
opBoywvia napaAAnAoypaupa, TOTE n dIaywvIog Tou apxikoU Ba nepvd ano TIC KOPUPEC TwV opBoywVviwy
nou BpiokovTtal otn B¢on (k, K). Edw o1 pabntéc Tng A' Tupvaciou pnopouv va XPNOIKOMOINCouUV TO
YEYOVOC OTI TO 0pBoywVIo NapaAANAOYpappo dIaBETEI KEVTPO GUMMETPIAC KAl ENOUEVWG N NEPICTPOPH KATA
180° Tou evoc and Ta dUo opBoywvia Tpiywva, nou dnUIoUupyei n diaywviog, To TAuTi(el JE TO AAAO.

H napandvw 1516TnTa 6a pnopouoe va oTnpi&el pia péBodo diaipeong evog TETPAYWVOU I EVOG opBoywviou
napaAAnAoypdappou o€ vZ pikpdTepa, aAAd ioa peTa&l Touc, TeETpAywva ) opBoywvia napaAAnAdypauua.
SUYKeKpIYEVA, Ba NpEnel va KAaTaoKEUAoTEl N dlaywVvioG Tou oXNnuaTtog, va diaipebei og v ioa pEpn Kal og
kaBéva ano Ta akpa TWV HEPWV AUTWV va QPEPOUHE NMAPAAANAEG MPOC TIC NMAEUPES. AuUTh akpIB®WG N
d1adikacia 8a xpnoigonoinbei oTnV KATAOKEUN TOU NMpoonTikoU TETPAYWVOU.

2) H diagipeon evdg TUAMATOC O Vv i0a PEPN NPAYMATONOIEITAl HE TNV €QAPHOYT TOU OEwWprNATOC TOU
OaAn, 6Tav npokeiTal yia yabnTég Tng ' Mupvaoiou.

HERE

H Olaipeon og 2" TunuaTta pnopei va npayuartonoin®ei pye n Bondeia TNG HECOKABETOU €VOC TUAMATOC. Z€
kaBe AAANn nepinTwon €ival avaykaio va KATAOKEUAOTEl pia nuieuBeia, n onoia Ba €xel Kolvr) apxr HE TO
TUNMA Kal endvw TNG 8a KAaTaokeuaoToUV V iod TURPATa evog TUXAiou PNKOUG.
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3) Ta TunuaTta nou opilovTal o€ kKaBeyia ano TIG NAapAAANAeC ypaupEG eival ioa, epdoov n Bacn Tou
Tpaneliou sival XwpIOPEVN O ioa TURPATA.

E 7 H Q

A P =

AUTO oupBaivel, dIOTI Ta Tpiywva PE KOPUPK To onueio ouykAiong O kal Baocsic Ta napdAAnAa TunApaTa
gival opola, evw 1oxvel: AP=PZ=3B.

2.1.3 AISAKTIKN NPOCEYYIoN TOU CEvapiou

Mia 318akTikn Oswpia

'Eva peydAo HEPOC 00wV aocyoAouvTtal pe Tn OIBAKTIKA TwV HABNUATIKWV MPOTEIVEI T OTPOPN TOU
evOIaPEPOVTOG TOU KAGdoU ano Tn PEAETN Tou anoTeAéopaTog TG didaokaAiag ortn pNeAETN Tng diadikaaiag
ME TnVv onoia o padbnTtng Onuioupyei TN pabnuatikn yvwon. H diadikacia aut 6a pnopolce va
XApAKTNPIOTEI WG JabnuaTikonoinon.

H pabnuartikonoinon avixveUeTal KUPIWG O KATAOTACEIC €niAuonG NpoBAnuaTog kai diakpiveral oe dUo
Mop®EC, aTnV opidvTia Kal oTnv Katakopuen.

H opilovTia padnuaTikonoinon xapaktnpilel Tnv nopeia and Tnv Npayuartikn KAaTaoraon, N YEVIKOTEPA anod
€va AAAO YVWOTIKO aVTIKEIPJEVO, NPOG Ta HabnuaTikad.

H kaTtakopupn avantuooel ouvOEoPOoUC PEoa oTa idld Ta HadnuaTikd, n.X. €NIVOEl VEEC HABNMUATIKEG
£VVOIEC Kal NPOTACEIC.

MpoBANuUaATa Nou avagQEpovTal o AUBEVTIKEC KATAOTACEIG KAl OXeETI(OvVTAl WE TNV €UMElpia Tou padnTnh
anoTeAoUv pia 1davikn apetnpia yia dpdacelg pabnuaTikonoinong. H opdda Twv npoBAnuUdTwyv oTa onoia
avagépovTal ol dpaoTnpIdTNTEG TOU Gevapiou agopolyV oTn Jadnuartikonoinon TnG onTIKAC Mac avTiAnwng,
onAadn orn d6unon HE PABnUATiKO TPOMO CUYKEKPIYEVWV WeudAIoBnOswV Nou dnuioupyei n quaioAoyia
TNG OPACNG HAG.

H napanavw ©&éon odnyei oTnv avaykn odonuioupyiac e&voc uadnoiakoU nepiBaAAovToc, To onoio va
npooopolalel NEPICOOTEPO OE £va £pyaAcThPIO EPEuvAC Kal dianpaypdaTteuonc napd o€ éva akpodaTnpio Tou
01040KOVTOG.

A1dakTikn di1adikacia oTn oXoAikn Tagn

O d10doKkwvV

'OTav n dpacTnpIOTNTA UAOMOIEITAl OTO OXOAIKO nepIBAaAAov, o JI0AOKWV €Xel €va OUVOETO pOAo, KABwC
KaAgiTal va ouvdudosl TN CUMNEPIPOPA TOU CUV-EPEUVNTA Kal TOU GUPBOUAOU Og B€uata nou oXeTidovTal
TOOO HE TIG TEXVIKEG 1OIAITEPOTNTEG TOU NEPIBAAAOVTOG 000 KAl HE TO YVWOTIKO AVTIKEIMEVO. TNV Apxn TNG
dpaoTnpioTNTac 6a dnuIoUupyNoEl KivnTpa yia nepaiTépw ouldnTnon kai diepelvnon, BETovTag &va npoBAnua
nou oxeTileTal Pe TIC 1I01AITEPOTNTEG TNG Opaocnc pac. O neplopiopoi nou pag eniBaAAel n opaor pag a
Mnopouoav va BswpnBolv WG apeTnpia yia Tn NEAETN TNG ONTIKAG KAG avTiAnyng.

Katd Tn didpkeia TnG dpaoTtnplotTnTac, o dIdAOKWV €MNIKOIVWVEI Pe kGBe opada kal napakoAouBei Tnv
€EENIEN Tng, npoTeivovTag oTtouc pabnTég, av auTd eival anapaitnto, va dianpaypaTteuToUv Kanoia véa
10€a.

O OuVTOVIOWOG TwV opadwy Ba pnopoUaoe va yivel Kabe popd nou o dIddokwVv KaAel Tnv Ta&n va oulnTnoel
€va O€ua nou napouaialel 101aiTEpo evdlaPépov N To eUpnua kanolag opdadac nou iowg va (pavei Xprioigo
Kal OTIG UNOAOINEG.

>T1OX0G 0t OAEC TIC PACEIC TNG dpaoTnpIdTATAC €ival N NpowbNoN MIAG EPEUVNTIKNAC OTACNC TWV HAdnTwy,
TOUG ornoioug o JI0A0KWY MNPOTPENEl va NEIPAPATIoToUV, WOTE va €nIBEBAIWOOUV ) va anoppiyouv TIg
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€1KAoieC Nou Kavouv, Kabwc aAAnAenmdpolv Pe To padnoiako nepiBadAAov. To nAaiolo auto kabapilel Tov
TpOMo HE TOV oMnoio 0 KabnynTng ENIKOIVWVEI e TNV TAEN.

Katapxfv ano@euyel va unodeiéel w¢ owoTO KATI Nou ol abnTég €xouv Tn duvaToTNTa va €AEYEOUV HOVOI
TOUG Kal NPOTINA va TouG NPOTPEWEI va To dIAnpayhaTeuTouV. EnTpensl oToUuG HadnTec va avanTtu&ouv Tnv
ENIXEIPNUATOAOYIA TOUG, akOPN Kal av auTr dev €ival yabnuaTika €ykupn. KateuBuvel Touc PabnTeg oxl
NPOC MIa OUYKEKPIYEVN andavrtnon, aAAd npog¢ Hia noAAanAOTNTA nNpooeyyioswv, oI onoieg yivovTal
anodekTEC N anoppinTovTal anod Toug idIoUG TOUC PaBNTEC €neiTa anod dia dianpayudTteucn oTnv onoia
OUMMETEXEI Kal 0 idI0¢ 100TIHa.

Or uabntec

Méoa oTnv TA&n ol nadnTeg AsiToupyouv o€ Tpia €nineda: oTo ATOMIKO, OTO €ninNedo TNG MIKPAG oudadacg kai
OTO €ninedo TNG TAENC. =TO ATOMIKO €ninNedo 0 PABNTNG ENIKOIVWVEI JE TOV AAAO I PE TOuC AAAOUG HaBNTEG
TNC MIKPAC opdadac, diaTnpwvTac To JIKAiwPa Tou va ek@palel TIC NPOOWNIKEC TOU anOWEIG Kdl TIG
avTIppROEIG.

>To €ninedo TNC MIKPAG opadag, Ta HWEAN TNnG ouvepyalovTadl, &vw, OUYXPOVWCG, availaupavouv
OUYKEKPIMEVEC UMOXPEWOEIG OXETIKA WE TNV €pyacia nou KaAegital va oAokAnpwaoel n opddd Touc. lMa
napadelypa, €va péAog Ba pnopouaoe va avaAdBel Tn GuAAoyn NANPoQopIwY Kai eIkOVwy and To 81adikTuo
ol onoiec napouciadlouv To NPOONTIKO €NinNedo r TOV MNPOONTIKO XWPO, EVW £va AAAO PEAOC Ba avalnTnoel
nAnpo@opiec atn oxoAikn BIBAIOBNKN.

TéNog, ot €ninedo TAENG, Ol PABNTEC aAnoOTEAOUV HIA €EPEUVNTIKA KOIVOTNTA, Ta HEAN TnG onoiag
ENIKOIVWVOUV KABe popd nou oAOKANPWVETAIl ] €XEl Npoxwproel n dianpaypdarteuon os eninedo opadac.

O1 pabnTég epyalovTal €iTe 0TO PUCIKO TOUG XWPO KaT 1diav, €iTE OTO £pyacTrpIO UNOAOYIOT®V, Kal €ival
XWPIOUEVOI 0o ouades. Kabe opada d1abeTel €vav unoAoyioTr, €va TeETpAadio Kal €va QUAAO €pyaciag Koivo
yia 6Aa Ta PgéEAN TNG.

Ta unoAoyioTikd epyaAsia

H xprion €vog OUVaMIKOU YEWMETPIKOU AoYIOWIKOU Ba pnopouUde va dnuIoupynoel NMOAAEG €ukalpieg yia
dlepelivnon Kal YEVIKEUON TWV JABnuaTik®wy nou oXeTilovTadl JE TV ONTIKI MAg avTiAnwn. SUYKEKPIYEVA, N
KATAOKEUN €vOC npoonTikoU OXAHUATOC UE TN XPNOn OTATIK®WV avanadpaoTaoiak®wVv PHEowV, Onwc €ival To
HOAUBI kal xapTi, Oev emTpensl Tn digpelivnon TwV IDIOTATWV TOU KAl TO PHETACXNMATIONO Tou. AVTIBETWC,
oTNV NEPINTWON EVOC YEWUETPIKOU AOYIGHIKOU, 0 XPNoTng €Xel Tn duvaTtoTnTa va €KTEAETEl NeipdpaTa, va
anodounoEl TO OXNKA KAl va JEAETNOEI TNV KATAOKEUN TOU.
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2.2 ApaoTnpioTnTEG Yia Tnv A’ Tupvaociou

1n ApaotnpioTnTta: ONTIKH FQNIA
Ailapkeila TnG dpaocTnpIoTNTAG: 1-2 JI0AKTIKEG WPEG
Ta&n: A’ Tuuvaaciou

N'VWOTIKA avTIKEIPEVA:
e H &vvola Tng ywviag
e Eidn yoviav
e H oxéon enikevTpng ywviag kal avtioToixou TOEOU Kal n HETPNON ywviag

H xatdoTaon npoBAnRHaATog:

O1 yabnTég Ba peAetrioouv €va duvapikd POVTEANO TNG ONTIKAG MAG ywviag kal 6a dnuUIoupyHoouV ONTIKEC
YWVIEC HE TIC OMOIEC (aivovTal CUYKEKPIMEVA avTikeigeva. Eniong, 6a ouvdEgouv Tn HETPNON TNG
ENIKEVTPNC YWViag HE TO avTioToIXo TOEO.

®UAMO epyaaciag

To avBpwnivo WYATI PNOPEl va NapopolacTel PJe Wia ogaipd, oTo KEVTPO TNC OMoiag CUYKEVTPWVOVTAl Ol
ONTIKEC AKTIVEG Mou npoépxovTal and To avTiKeEigevo nou napatnpoUpe. O1 dU0 akpaieg ONTIKEG AKTIVEG
kaBopilouv auTo Nou anokaAoUWE ONTIKN Ywvia.

o
d\d“w Mpopavwe, n onTIKA ywvia PJeETABAAAETAl KABWG EUEIC PETAKIVOUNAOTE,
nAnoialovtag rn anopakpuvopevol and To avTikeigevo, dnAadn kabwg
METABAAAETaI N andoTACK PAG Ano TO AVTIKEINEVO.

2Tn 0paoTnpidTNTa Nou akoAouBei Ba aoxoAnboupe Pe €va KATAAANAo,

OUVAMIKO YEWMETPIKO oXfHa (MOVTEAO) Kal HECW auToU Ba PEAETOOUNE
+ TN oupdnepipopd TNG ONTIKAC ywviag. Apxikd, 6a npénel va PEAETNOETE
TO KEIPJEVO NMOU UNApPYEl OTO apxeio ONTIKA ywvia.

1) EkteAéoTte TO €ENG neipapa: Me Tn Bonbeia dUo pPIkpwv AenTwv pdapdwv (n.X. dUo HOAUBIA)
METPNOTE TNV ONTIKN YwVvia JE TNV onoia ¢aiveTal eva avTikeiyevo (n.x. n nopta Tng aibouoag ano
TO €NAvVwW PEPOC TNG MEXP! TO NATWHA). Z€ auTrh Tn dpacTnpidTNTa 0 €vag anod Toug dUo TNG onadag
0ac kpaTtd Ta HOoAUBIa KAl 0 AAAOG METPA ME €va HOIPOYVWHOVIO TN ywvia Kal TNV Kataypdgel.
EnavaAaBeTe To neipapa kai yia aAAa avTikeiyeva, n.X. napadupa.

2) O1 €1dikoi Aeve OTI n HEYIOTN ONTIKN ywvia, YEoa oTtnv onoia pnopoUpe va avTiAapBavopacTe
avTikeiyeva, €ival 100° nepinou. EEeTdoTe, e 6noiov Tpdno vouileTe katdAAnAo, av auTo euaTabei.

AvoiETe TO apyeio vision Tou AoylouikoU. XTnv 086vn npoBaAiAlovTai:

'Evag kUkAoG pe kévTpo O nou pnopei va HeTaBaAAeTal and To onueio .

Mia ywvia pe kopu®n 10 O, XpwHaTiohévn yaAada. H ywvia auTtr) pynopei va pgeraBaAieral, oupovTag T1o
onueio M, evw, ouyxXpovwe, eJPavileTal kal To JETPO TNG .

To T0&0 T nou opilel N ywvia ndvw oTov KUKAO.

To koupni «METpnaon TOEou» nNou eugavidel To JETPO TOU TOEOU T.

To koupni «MUpyoG», anod onou ey@avideral €vag yvwoTog nupyoc.

To koupni «MpogkTaon», ano o6nou gugaviferal n NPoOEKTACN HIAG NAEUPAG TNG ywviac.

'Eva koupni BorBeiag yia Tov TpOMNo PE TOV onoio HETaBAAAOVTAI Ta avTIKEIYEVA oTnv 08ovn.
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p=58,67°

. ImérpnonTtotov] [fnupyog] [npogkracn]

3) 3Tov NapakaTw Mivaka CUMAANP®OTE TN OTAAN «EWPETPIKO HOVTEAO» HE TA AVTIKEIYEVA nou
eu@avifovral otTnv 08dvn Kal avTioTolXxouv &va npog €va HPE TA (PUOIKA AVTIKEIMEVA TNG NpWTNG
oTAANG.

Mpaypartikn kardoraon | FTEWUETPIKO HOVTEAO
OpBaAude

AKpaiec onTIKEC AKTIVEC
onTIkn ywvia

AUO poAUBIa
Moipoyvwuovio

4) MeTakIvrioTe To onueio M (UeTABOAEAG) KAl KATAOKEUAOTE TNV apXn OEEieC YwVIEG, OTn OCUVEXEIDA
0pBOn Kal oTo TEAOG ApBAEieC.

5) Me 10 koupni «MUPYoC» EPPAvIoTE TNV €IKOVA EVOC YVWOTOU NUPYoU. MeAETNOTE TNV ONTIKI Ywvia
yla Tov NUPYo Mou UMNApxel aTnv 08ovn.

6) Me Tn BonBsia Tou KouunioU «METpnon TOEOU» €UPAvioTe To METPO Tou TOEOU T. TNV 0B0vn 0ag
EXETE TWPA TN METPNON TNG YWVIAC Kal ToUu avTioTolxou To&ou. TiI napatnpeite; € TI cuPnépaocua
KATAAAYETE yid TOV TPOMO HE TOV OMoio PETPANE TIG YWVIEC;

7) MeTaBaAeTe TNV akTiva Tou KUKAoU, oUpovTac To onueio 3. EEeTaoTe av PETABAAAETal KAl N ywvia.
MapatnproTe TN HETPNON TOU TOEOU. 2€ TI CUUNEPACKA KATAANYETE;

8) Me Tn Bonbeia Tou PeTaBoAéa KATAOKEUAOTE ywvieg PeyaAUTepeC Twv 180°. XpnoigonoinoTe To
kKoupuni «MpogKTaon» yid va gYPpAvioETE TNV NPOEKTACN HiAC NAEUPAC TNG ywviag. Mola gival n 8€on
TNG NMPOEKTACNC TNG NAEUPAC WG NPOC TN Ywvia; AV TIC YWVIEC AUTEG TIC OVOUACOUHE PN KUPTEC, va
OlaTUNWOETE €vav Kavova yia To noTe pia ywvia 6a ovopdleral un KupTtn Me Baon Tn 6€on Tng
NPOEKTAONG TNG NAEUPAC WG NPOCG TN ywvia.

0dnyieg ka1 npoTaoceig uAonoinong
e O dU0O NpwWTeC dpacTNPIOTNTEC €XOUV OTOXO Tn dnuioupyia QUOIKAC €WNEIpiaG OoToug HadnTEC.
XpnaigonoiwvTag dUo PoAUBIa KAl €va HOoIPOoYVWHOVIO, 8a HNOPECOUV VA «EKTIMNGOUV>» TNV ONTIKN
ywvia ye Tnv onoia @aiveral éva avTikeigevo anod kanoia andoracn. H dpacTtnpidTnTa auTn HNopei
va anoTteAécel a@opun yia dianpayhdTeuon Twv OTOIXEIWV €KEivwyv, ano Ta onoia anoTeAsital n
ywvia, n.x. ol NAEUPEG Kai n kopu®r|. H deUTepn dpacTnpioTNTa Wnopei va doB¢&i ano To diddokovTa
OTOUC HaBNTEC yia enegepyacia Kal CUYKEVTPWON NANPOPOPIWV KAT 0iKOV.

e 27NV TpiTn dpacTnploTnTa apxiel n oradiakn WETABacn and Tnv €UNEIpia NPog TIG HABNUATIKEG
«EVVOIEC» KAl HETPNAOEIC. SUYKEKPIYEVA, O OIDAOKWV €Enyei oTouc pabnTéc OTI Ta didgopa
YEWUETPIKA avTIKeiPeVa pnopei va BewpnBolv we YEWPETPIKA HOVTEAA QUOIKWV AVTIKEIHEVWY, M.X.
To opBoywvio NapaAAnAoypappo TnG enipdavelag Tou Tpanediou. Me auTth TNV avTiAnyn Kai Pe Tn
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BonBela TwV KATAOKEUWV OTO dpXeEio AoyIouIkoU, ol gadnTég Ba avTioTolXioouv: TNV KOopu®n TNnG
ywviag Je Tov opBaAud Tou napatnpnTn, TIGC NAEUPEG TNG YWVIAC PE TIC AKPAIEC ONTIKEC AKTIVEG, Kal
TO TOEO T JE TO HOIPOYVWHOVIO.

e 3TNV TETAPTN OpacTnpiOTNTA Ol PABNTEG Ba KATAOKEUAOOUV PE TN Bondela Twv PETPHOEWY Ta Tpid
Baoika €idn TWV KUPTOV YOVIWV.

e 3TNV nNeunTn OpacTnpidTNTA Oa €u@avioouv PE TO Koupni «MUpyoG» pia €ikova Tou MUpyou Tou
AIPeEN. >Tn ouveéxeld, Ye Tn PBonbeia Twv onueiwv A kar M, Ba Npoocapuodcoouv Tn ywvia ¢ oTovV
nupyo.

!

P e
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w ey,
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F ¥

e 3Tnv £€KTn dpacTnploTNTa KAaAo Ba eival va kavouv andkpuywn Tou NUPYOU KAl va €PPAvicouv Tn
METpNON Tou TOEou T. O diIddokwv Ba npEnel va €Enynoel oTouGg PHABnTEC OTI TO AOYIOMIKO €XEl TN
duvaToTnTa va METPA KaTeuBeiav ywviec, aAAd kal To&a. 2To onueio auTtd Ba npénel va yivel
dleukpivion OTI n MPETPNON Tou TOEOU YiVETAl PEOW TNC OUYKPIONG Tou TOEou ME Tn Movada
METPNONG, Nou €ival Kal NaAl éva T6Eo To onoio Xwpd 360 POPEC OTOV KUKAO.

e 3>Tnv £Bdopn dpacTnplOTNTA Ol HadnTEG Ba oUpouv To onueio =, WOTe va HETABAAAETAl N akTiva Tou
KUKAOU, kal 8a napatnprnoouv OTI n HWETPNON Tou TOEOU Kal TNG ywviag napapével orabepn. H
dlanioTwon auTn JNopei va odnynoel Toug JadnTec va dIdaTuUNWOoouUV &vav Kavova oUPpwva PE Tov
ornoio To YETPO Tou TOEoU €EapTaTal PHOvo and Tnv €nikevTpn ywvia kai O0xl and Tnv akTiva Tou
KUKAOU.

e H oydon dpacTnploTNTa £XEl OTOXO TNV €NEKTACN TNG €vvoldc TNG ywviag and KUpTr O€ Wn KUpTH.
Edw ol pabnTéc Ba npenel va kKataAn€ouv oTo ouunépaocpa OTI av n ywvia unepBei Tic 180°, TOTE n
NPOEKTACN MIAc NAEUPAC TNG Xwpilel TN ywvia oe dUo pEpn, dnAadn Tn dianepvd. STOXOoC €ival ol
MadnTEG va oguvdEoouv TNV €vvola TNG PN KUPTNG YwVidG aQevog PE WETPROEIC HEYAAUTEPEG TWV
180° kal apeTEPOU YE TN BEON TNG NPOEKTACNC TNG NAEUPAC WG Npoc Tnv idia Tn ywvia.
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2n ApaotnpioTnTa: TO MPOONTIKO AAMEAO
Ai1apkela TnG d3paoTnpIOTNTAG: 2 JIOAKTIKEC WPEG
Ta&n: A’ Tupvaociou

FvWOoTIKA avTIKEIpEVa:
e TeTpaywvo, opBoywvio NnapaAAnAdypaupo Kal IG0OKEAEG TpaAnEdio
e AOyoG dUo noowv
e SUMMETPiIa WG Npog agova

H xatdoTaon npoBAnRHaATogG:

H Baoikn 13éa TnG dpacTtnpIoTNTac oTnpileTal aTo Yeyovog OTI €va TETPAYwVo NATWHA Paiveral wg Tpangdio, 6tav
0 NapaTnpnTAG OTEKETAl O Wia anod TIGC NAEUPEG TOU KAl To napatnpei. To Tpanédio 6a PNopoUss EMONEVWC Vd
BewpnBei WC NPOONTIKO TETPAYWVO Kal va avalnmnBouv ol 1010TNTEG TOU TETPAYWVOU nou petafiBalovral og
auto, n.x. n dlatripnon TnG a&ovikng ocuppeTpiac. O yabnTeg Ba npenel va KATAOKEUAoOUV Wia HEBOdO yia TNV
KaAuyn evog npoonTikoU TeETpaywvou o 2" ioa TeTpaywva (v>1), ye Tn Bonbsia Tng diaywviou Tou.

®UAAO epyaaciag

1) Mpiv EpyacTeiTe GTOV UNOAOYIOTR, NAPATNPNOTE TNV NAPAKATwW €IkOVA KAl anavTnoTE OTIC EPWTNTEIG

rnou akoAouBouv.
‘ ¥
|
Jrze

-

a) Molo €ival To oxfua nou gaiveral va £xel To dAanedo;

B) Molo eival To npaypaTike oxnua Tou dangdou; Mwc dikaloAoyeiTe TNV andvTnaor| oag;

AUTn akpIBwg TNV evTUNWGON NMou Pag dnuioupyei €éva NAAKOOTPWTO dAnedo NPOKEITAl VA PMEAETACOUUE HE
Tn BonBeia Tou AoyIGHIKOU.

2) AvoifTe To apxeio tetragono Tou AoyiopikoU. 3Tnv oBovn npoBdaAAeral éva Tpanefio ABIA, aTto
onoio pnopoUpe va PeTaBaAAoupe Tn Hikpr Baon Al anod To onueio A kal Tn PeydAn Baon anod To
onueio B. Ano To onueio X PYnopoUPE va AUENOCOUME N va €AATTWOOUME TO UWOG Tou. EmimAcov
UNApXoUV Tpia KOUMMIA WETPNOswV, and Ta onoia WMOpPEiTE va avTANOETE NANPOMOPIEC YIa TIG
METABOAEC TWV YEWMETPIKWV AVTIKEIHEVWYV Kal TIC METPROEIC TOUG, KABWG Kal €va KOUuni WE TN
BonOsia yia TNV KATAOKEUN TNG MECOKABETOU EVOG TUNMATOG.

A r
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3)

4)

5)

6)

7)

8)

9)

Na petaBaiete To UWoc Tou Tpanediou anod To onueio =. Av UNoBEoeTe OTI To Tpanédio NaApIOTAVEI
€va ddanedo, nola aiobnon oag divel To danedo, kABw¢ eAATTWVETAI TO UYWOC Tou Tpanediou, kal noia
kabwc augaveral;

MeTpnOTE TIC KN NApAAANAEG NAEUpPEG Tou Tpanediou. TI NAPATNPEITE; ZTN CUVEXEIAd WETPNOTE TIG
YWVIEC TNG MIKPAC Kal TNG MEYAAng Tou Baong. Ti napaTnpeite; TI napaTnpeiTe;

>UpeTe Ta onueia X, B, A, woTe, Yye Baon TIG YETPNOEIC 0ac, va €ival BERaio OTI To TpaAneQio €XEl
METATPAnEei o€ TETPAYWVO.

MEeTATPEWTE TO TETPAYWVO O 0pBoywVIO NAPdAANAOYPAPHO KAl OTN OUVEXEId o TPanedio.

DEPTE TN MECOKABETO TNG HMEYAANG BAONC Kal va €AEYEETE av €ival PNECOKABETOC KAl TNG MIKPAG
Baong.

MpoekTeiveTe TIG NAsupec BI kal AA, woTte va TéuvovTal. Mou BpiokeTal To onueio Toung; Mwg
MMOPOUNE va XapakKTNPIoOUNE TN JEGOKABETN wWC Npog To Tpanedio;

XwpioTe Tn WeyaAn kai Tn MIkpr BAon ot TEGOeEpa i0a HEPN KAl KATAOKEUAOTE TA TUNMATA Mou
EVOVOUV Ta onueia Tng YIKpNG Baong Je Ta avTioTolxa onueia TNG JeydAng Baong.

KaTtaokeudoTte Tn dlaywvio Al kal BpeiTe Ta onueia oTra onoia TEPVETAlI PE TA TUAMATA Mou
dnuioupynoarte oTnv nponyoUuevn dpaoTnpIioTNTd. ANO Ta onueia auta GEPTE NAPAAANAEC NPoOG TIC
Baosig.

10)Mpopavwg To danedo eival opBoywvio | TeETpAYwvVo. OEAoUupe va KaAUWoUpe To dAnedo HE

TETPAYWVEG NMAAGKEC. MG ynopoUUe va To NETUXOUNE PeE BAon TNV nponyouuevn dpaotnpldTnTa;

ZnHeinon
To danedo Ba npénel HETA TNV KAAUWN Tou va napoucialel Tnv napakdtw €IKOva:

A r

z o

oy B

11)MeTprioTe TIC JIAOTACEIC TWV TETPAYOVWYV ONWC (PaivovTal oTo MPOONTIKO NATtwua. Bpeite Toug

AOYOUC TwWV TUNMATWV ME Tn Ponbesia Tou AoyiouikoU. Ti napaTtnpeite; Mwc €EnyeiTe TIC
napaTnpnoeic oac;

12)MeTaBdaAeTe To UYog AZ. ToxUel auTd Nou NapaTnpPnoaTe oTnV nponyouuevn 0pacTnpeIoTNTA;

13)FpAYTe T CUPNEPACHATA GAC UE HOPPI KAVOVWV.

0dnyieg ka1 npoTaoeig uAonoinong

KaAo Ba eivar o d1ddokwv va dlakpivel TiG dU0 BACIKEG PACEIG TNG dpPacTNPIOTNTAG, onoTe 6a KAVeEl
KaAUTEPN KATAVOWN TOU XPOVOU.

H npwTtn ¢aon 6a pnopoUoe va XapakTnploTel wg d1alodnTIKr, aTnv onoia ol JadnTéc neplypapouv Tnv
ONTIKA TOUG avTiAnyn yia To OXNAHa Nou @Qaiveral va €xel €va TeETpAywvo danedo. ZTn OeUTEPN PAaon ol
HaONTEC peAETOUV pia OUVAMIKA KATAOKEUN TOU MpOoonTIKoU danédou He Tn Ponbeia Twv epyaAsiwv nou
Toug napéxel To Aoylodikd. H @daon autry 6a oAoKANPWOEl PE TIC HABNUATIKEC OIATUNWOEIC TWV ONUAVTIKOV
napaTnproEwV Nou £€Xouv KAvel ol JabnTec.
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H avapevopevn O10akTIK nopeia 6a pnopoUces ouvonTIKA va nepiypagei ano Tnv akdAoubn osipa
Opdoswv:

3To a’' OkKEAOG TNC MPWTNC AOKNONG Ol PaBnTEG avapéveTal va avayvwpioouv To oXNUa &vog
Tpaneliou kAl va oupnepdvouv OTI TO (AIVOPEVO OXNHA &VOC NPOONTIKOU TETPAYWVOU E€ival To
Tpanéio. Edw Ba fTav Xpnoigo o d1d0ackwv va dianpayUdTEUTEl Y€ TOUC PMABNTEC TO OXNMaA Mnou
(paivetal va €xel To 0danedo, OTAV O MApPATNPNTNG €ival TonoBeTnuEvoG nEpa and Tov da&ova
OUMPHETpIag Tou danedou. TNV NEPINTWAON auTn To Tpanedio dev €ival ICOOKEAEC.

370 B’ OKEAOC TNG NPWTNG ACKNONG Ol MaBNTEC HETPOUV TO NARMBOC TwWV TETPAYWVWY KAAUWNG TOU
danedou kai avayvwpifouv OTI To 0dAnedo e€ival OovTwg TeTpaywvo. O O1dackwyv ¢nNTd and Toug
MaBnTEG va KAaTAoKEUAooUV OTO TETPAJIO TOUC NPOONTIKA TETPAYWVA EITE WG ICOOKEAN Tpanedia ite
WG Kolva Tpan&dia.

Anod Tn deUTePn doknaon apxifel N MEAETN TwV IOI0TATWY TOU NPOONTIKOU TETPAYWVOU. STV apXn ol HadnTeg
MeTaBaAlouv To oxnua kai TiG diacTacelg Tou Tpanediou nou eugavifetar otnv 06ovn Kal anokTouv Tnv
aiobnon TNG KAioN¢ Tou dan&dou, OTav To KAKOG TNG MIKPNG BACNG TOU Tpanediou EAATTWVETAL.

>TNV TPITN AoOKNON ol JadnTEG PMEAETOUV TIC ONUAVTIKEG 1010TNTEG TOU 1000KEAOUG Tpanediou, ONwg
TNV 100TNTA TWV YWVIOV TNG MEYAANG BAong, KaBwg Kal TWV YwVIOV TNG HIKPAG Baong. Kalo 6a
gival ol yabnTéG va kaTaypd@ouv Ta CUPNEPACKATA auTd oTo TETPAdIO TOUG.

>Tnv TETAPTN AOKNON ol padnTtég dianpayupatelovTal TRV KATAOKEUR TETPAYWVWV ME BAon Tnv
I00TNTA TWV HETPAOEWV TWV YWVIOV, AAAG Kal Twv nAsupwv. Edw e€ival e€ukaipia va vyivel
dlanpaydATeUon ME TOUG MABNTEC yia TIC 1ID1I0TNTEC TOU TETPAYWVOU, Ol OMOIEC anoTeAoUv Kal
KPITAPIA YIQ TNV KATAOKEUR TOU.

>Tnv  néuntn  doknon ol PalnTéc  dianpayudTevovTal TNV KATAOKEUR — opBoywviwv
napaAAnAoypdaupwy Pe Baon TNV 100TNTA TWV HETPACEWY TWV YWVIOV, AAAG KAl TV NAEUpWV. Edw
gival eukaipia va yivelr dianpayudrteuon HE TOuG MAONTEC vyia TIG 1010TNTEG Tou opboywviou
napaAAnAoypdaupou, ol onoieg anoTeAoUV Kdl KPITAPIA YIa TV KAaTAOKEUT TOU.

>TOXOC TNG €KTNG doknong €ival n avadeiEn tng PBacikng 1016TNTAg Tou I1000KeEAOUC Tpanediou,
oUNpwva Ye TNV onoia diabéTel évav a&ova CUPMETPIAG NMou nepva ano To YECOV TNG KABe Baong
Tou. H kaTaokeur TNG PeookaBeTou Ba yivel and Touc PadnTeg, apoU NPWTA KATACGKEUAOOUV TO
pEoov kGBe Baong kal UOTEPa PEPOUV TIC KABETOUC OTA onueia auTd. AvapEéveTal va napaTtnproouyv
OTI ol OUO AUTEG KABETOI oUKNINTOUV.

>1OX0G TNC €RdouNG doknong e€ival ol pabnTéC va EMNEKTEIVOUV TN yvWOn TOUG OXETIKA HE TO
Tpanedio kAl To TUAMA MOU EVWVElI Td PEOA TWV NAPAAANAwV NAsupwv Tou. Edw o d1dackwv 6a
Mnopoucoe va ¢ntnoel and Toug padnTeg va dianpaypaTteuTouv TI 8a oupBei, av To oxnpa (apa Kai
To Tpanqdio) dINAwBei yUpw ano auTeC TIC KABETOUC.

>Tnv 6ydon Aoknon ol JadnTeg xpnoigonoloUv TNV KATAOKEUN PECOU, YIA va Xwpioouv kabe Bdon
o€ TEooepa ioa pEpn. Edw €ival eukalpia o diddokwyv va {nNTroel and Toug NadnTEg va ava@EéPouy Tn
OXEON Nou €xel kaBéva and Ta TEOOEPA THUAMATA MNPOC TO OAIKO I MPOC TO NUICU TOU OAIKOU
TUAMATOG. EminAgov, kaAd Ba e€ivar va dianpayhaTeuTei PJE TOug HadnTtec Tn duvatdéTnTa va
XWwpioouv €va TUNRUa o€ Tpia, NevTe, €€ K.AM. ica TUAATa.

>TOXOGC TNG £€vaTng Kal dékaTtng aoknong eival ol JadnTeg va dnuioupynoouv Wia JEBOdO XwpIoHoU
€voc Tpaneliou og 4, 16 1 25 YEpn, wOTE, OTAV AQUTO PETACXNMATIOTEI O€ TETPAYWVO, va gU@avileTal
XWPIOUEVO O 10apIOua TeTpaywva. O1 yabnTeg 6a XpnoIMONOINOoOUV TNV KATAOKEUN ONUEIOU TOUNAG
ME TN BonBeia Tou AoyIouikoU Kal TNV KAaTaokeun napdAAnAou and onueio os subeia.

>Tnv evdekatn doknon ol JabnTec Ba PETPOOUV Ta TUAMATA KAl OTn Ouvexela Ba Ta ouykpivouv. H
pETPNoN Ba yivel ye Tn BorBeia Tou AoyiopikoU kKal 6a apXioouv PETPWVTAG Ta TUAMATA nou BpiokovTal
otV idla suBsia. Oa npénel va dlIaNICTWOOUV OTI TA TUNAKATA AuTA NAPAPEVOUV i0d PETAEU TOUG, EVM N
€&nynon autou Pnopei va aTnpIXTEl 0TO YEYOVOG TNG UNapéng evoc agova ouppEeTpiac.

>Tn dwdekaTn doknon ol JadnTEg avapeveTal va dianioTwoouv OTI Ol JETPNOEIG HETABAAAovTaI, OXI
OMWG Kal ol OXECEIC TWV TUNHATWV nou BpiokovTal oTo id1o opIfOVTIO TUNHA.
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2.3 ApaoTnpioTnTEG Yia Tn B’ Tupgvaociou

1n ApaotnpioTnTta: ONTIKH FQNIA TOY OEATH
Aiapkela TnG dpaocTnpIoTNTAG: 1-2 JI0AKTIKEG WPEG
Ta&n: B’ Muuvaaciou

N'VWOTIKA avTIKEIPEVA:
e H évvolia Tng eyyeypappevng ywviag
e H oxéon eyyeypaupévng - NiKEVTPNG ywviag
e H oxéon eyyeypaupévng ywviag kai avTioTolXxou TOEou

H katdaoTtaon npoBAnHarTog:

'Eva XapakTnploTiko nNpOBANUa nou OXeTICETAl PJE TNV ONTIKN Ywvia 8€aong evog oTabepol aAvTIKEIPNEVOU
gival To €ENG: «Z€ noia d1arta&n o1 Osatég BAENouv Hia napouciaon To id10 «KAAd>;

H pabnuatikn neplypagr Tou npoBARPaATog avayeral otnv eUpean oOTIGC KAUMNUANG ekeivng, ndvw oTnv onoid
OAol o1 BeaTeg BAENOUV e TNV idIa onTIKN ywvia Tnv napouaiaon.

H kaunUAn auTn €ival évag KUKAOG, evw n Hadnuatikr €Enynon otnpileTal oTIC EYYEYPAUMEVEG YWVIEC Mou
Baivouv oTo idIo TOEO.

dUAAo epyaciag

Na PEAETHOETE TO CUKNANPWHATIKO KEIPNEVO TNG ONTIKAG ywviag.

e kaBeyia and TIC napakdTw e€IkOveG eugavidovral Pepikoi BeaTéC o1 onoiol napakoAouBolv Wia
napouciaon. & nold dpaye and €IKOVEC aAUTEC ol BeaTeég €xouv Tnv idld OMTIKN Ywvia npog Tov
napouadiacTr; Me aAAa Aoyia, o€ noia ano auTEG ol BeaTeg BAENouv OAol To D10 KaAQ;

AvoIETe TO apxeio theates Tou AoyioHIKOU.
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ZTnv 00Bovn gu@avilovTai: 8 e
'Eva «kiTpivo opBoywvio napaAAnAdypappo TO

onoio pnopei va yeraBaAAsral and Ta onueia X
kal M. E —
Ta eAelBepa onueia A, B, I, A, E, Z, nou &ival

KAl KOPUPEC TWV AVTIOTOIXWV YWVIWOV.

Ta koupma «EuBegia», «lFwvia», «KUKAOC» nou N %

eugavifouv Ta avTioToixa oXNUATa oTtnv odovn.
To koupni «MeTPROEIG YWVIOV» MOU EPPAvilel
Ta METPA TWV €€l YOVIOV.

1) >Tov napakdTw nivaka CUPNANPWOTE TN
oTNAN  «TEWHETPIKO  HOVTEAO» ME  Ta A

avTIKeiyeva nou spgavidovtal oTnv 00ovn.
-

Mpaypartikn kardoraon | FTEWUETPIKO HOVTEAO
Nivakac napouagiaong
QeaTéc

OnTIKEC YwVieg

2) Me 1o koupni «EuBeia» eugaviote Tnv gubeia kal ToNoBETAOTE €nAvw TNG TOUG BEATEG, TOV €va
dinAa oTtov aAAo. Ep@avioTe TIC NETPROEIC TWV YWVIWOV, GXOAMAOTE TIC ONTIKEG YWVIEC TwV BeaTWV
Kal KaTaypdyTe Ta CUUNEPACPATA OAG.

3) AnokpUWTe TNV gubeia kal Je To Kouuni «wvia» gpgavioTe Tn ywvia. TonoBeTroTe o€ dIATAEN TOUG
BeaTteg NAvw O QuTr. ZXOAIAOTE TA YETPA TWV YWVIDV.

4) AnokpUWTE TN ywvia kal PJe To Koupni «KUKAOG» gugavioTe Tov KUKAo. TonoBeTrnoTe og diaTagn
Toug BeaTeG NAVW O€ AUTOV. € Nold NeEPINTWON (PaiveTal OTI ol ONTIKEC YWVIEC YNOpEi va €ival Kal
ioec;

KAgioTe To apxeio auTo kal avoi&Te ekeivo WE TITAO gonies.

@ ErMMErPAMMENEZ
AMB = 50,0° ESWTEPIKG SidfwHa
A
M
B

>Tnv 08ovn napouaialovTai:

'Evag KUKAOC nou unopei va petaBAnBei, av oUpeTe To onueio = ) To onueio O. Mia eyyeypaupévn ywvia pe
KOpu®r To onueio M nou BAénel To TOEo AB. H péTpnon Tng ywviag AMB. 'Eva koupni pe TiTAo «EEWTEPIKO
O1alwua» nou gpgavilel €éva T0o anod evav KUKAo JeyaAUTEPO ano Tov apxIKo Kal Jia eyyeypappevn ywvia
ME TN PETPNON TNG.

5) MeTakiviioTe To onueio M nou BpiokeTal ndvw oTov KUKAO. MNapatnphoTe Tn HETPNON TNG ywviag.
AlIQTUNWOTE TO GUUNEPACNA OTO OMOI0 KATAANYETE.
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6) KataokeudoTe TNV enikevtpn ywvia AOB kal PeTproTe Tn. MeTaBdaAete Tn B€on Tou onueiou M kal
OUYKPIVETE TIC METPNOEIS Twv OUO YWVIOV (ENIKEVTPNG-EYYEYPAMMEVNG). Z€ TI CUMNEPACHA
KATAAAYETE;

7) Me Bdon To APECWC NPONYOUHEVO GAC OUMNEPACHA AITIOAOYNOTE TO CUMMEPACKA NOU ANOKOWioaTe
oTtn dpacTnploTnTa 4.

8) MeTaBaAeTe Tn B€on Twv onueiwv A kal B, woTe To TURMA va yivel 81aPeTpog. Moia €ival n TN TNG
vywviag AMB; AimioAoynoTe viaTi n TIUA TNG ywviag €ival ekeivn nou Oeixvel n PETPNON ME TO
AOYIOMIKO.

9) MeTakivioTe To onueio M (BeaTtnc), woTte va Bpebei «niow» ano Tov nivaka napouciaong (TUNAKA
AB). Mola ival Twpa n TiUR TNG ywviag AMB; Moia oxean €xel Je TN PETPNON, 0Tav To M BpiokoTav
«MNpOOTA» anod Tov nivaka napouciaong; AlATUNW®OTE TO CUMNEPACHA 0AG KAl AITIOAOYROTE TO ME
MadnuaTtikoUg ouAAOYIOHOUG.

10)EppavioTe To 3eUTEPO KUKAO HE TO KOUMUNi «EEWTEPIKO DIGlWHa». SUYKPIVETE TIC ONTIKEG YWVIEC TWV
BeaTwv nou PBpiokovTal o auTd Ta dUo dlaPopeTika dialwuaTta Kal JIaTUNWOoTE TA CUHMNEPAoTHATA
0ag yia TIC BE0€IC NoU NPOCPEPOUV TN BEATIOTN ONTIKN ywvia oTo BeaTn.

0dnyieg ka1 NnpoTacelg uAonoinong
2Tnv ouacia n dpaoTnpidTNTa diakpiveTal o dUO PACEIG.

A’ ®AzZH

>TOX0G TNG NpWTNG PpAaong €ival ol pabnTég va peAeTioouv pia aAnBogavi Npooouoiwon BaT®V KAl TWV
ONTIKWV TOUG YWVIWV.

>TNV NpwTn AoKNon ol Yabnteg Ba Bewproouv To KIiTPIVO NApPaAANAOYPANPO WG YEWHETPIKO HOVTEAO
Tng 0Bdvng, Ta anueia A, B, I, A, E, Z wg BeaTEC Kal TIC YWVIEC NOU £€X0UV KOPUPEC Ta onueia auTd wg
TIG OMTIKEG YWVIEC TWV OEATWV.

3TIG AOKNOEIG 2, 3 Kal 4 ol yabntéc Ba neipapaTioToUv HE TPEIG JIAPOPETIKEG dIATALEIC TwV BeaTwV.
JUYKeKpIYeva oTtn OeUTepn dpaocTnplOTNTA oI PabnTéc Ba eu@gavioouv Tnv €uBegia PE TO AVTIOTOIXO
kouuni kal 6a TonoBeTrioouv endvw TnNG Ta dedopeva onueia. ‘OTav Ba sugavioToUv ol YETPROEIC YIA TIG
YWVIiEC Twv BgaTtwv, TOTE Ol NABNTEG avaueveTal va dlanioTwoouv OTI ol BeaTéC nou BpiokovTal OTIG
akpaieg B€oeIg «adikoUvTal» WG Npo¢ Tn duvaTdéTnTa va napaTtnpouv Tov nivaka.

>Tn ouvéxela Ba anokpuwouv Tnv €ubeia kal Ba eu@avioouv Tn ywvia. ‘OTav diaTa&ouv Toug BeaTEG
navw oTtn ywvia, 6a dianiotwoouv OTI Kal NaAl n d1aTa&n dnuIoUpYEi aviodTNTEG OE OXEON ME TIC ONTIKEG
YWVIEC TV BEATWV.

Teloc Ba anokpUwouv Tn ywvia kal 6a gugavicouv Tov KUKAO. 'OTav TonoBeTrijoouv TOuG BeaTeg o€
KUKAIKFA O01aTA&n avapeveTal va d1anioTwaoouV OTI Ol ONTIKEC YWVIeG gival oxedov ioeG.

b3

[Mztpnosig ywvinv]

A = 40,6°
B = 40,8°
r =40,8°
A = 40,7°
E=408" A
Z = 40,9°
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A@oU ohokAnpwBei n Olepelvnon, ol hadnTeég kaAoUvTal va ypawouv OTo TETPAdIO Toug, und Hopen
daTunou kavova, Ta GUPNEPAoNATda Toug.

B" ®AZH

>16X0G TNG deUTEPNC PACNC €ival Ol JABNTEC va PEAETROOUV €vad KaBapd YEWMETPIKO, aPnNPnNUEVO HOVTEAO
TNG NPAyHaATIkKnG KatdoTaong nou Neplypd@eTal oTo apxikd npopAnua.

>Tnv NEUNTn doknon ol pabntég Oa peraBaAlouv Tn B€on Tou onueiou M navw oTov KUKAO Kal Oa
napaTtnprioouv OTI N TIYA TNC ywviag dev petaBdaAieral. O d1daokwv dianpaypaTeUeTdl PJE TOUG
HaenTEG Eva oupnépacpa To onoio SIATUNWVOUV OE auoTnpd JadnuaTikn yAwooa.

2TnVv €KTn aocknon o d310dokwv NANPOoQOopEi TOUuG NaBNTEG yIa To NEPIEXONEVO TNG BONOEIag OXETIKA HE
TNV KATAOKEUN TUAMATOC Kal Tn HETPNON YwviaG. 3Tn OUVEXeld ol hadnTéc kataokeualouv Kdl
METPOUV TNV E€MiKeEVTpn ywvia Kal ouykpivouv TIC OUO METPNOEIG (EYYEYPAMMEVNC-ENIKEVTPNG).
MapatnpwvTag TIG dUO PETPAOEIC, Ba OIaNIOTWOOUV OTI TO HETPO TNC EYYEYPAUMEVNG Ywviag icouTal
ME TO PIOO TNG ENiKEVTPNG.

2To onueio auto o diIdackwyv Ba {nTAoEl anod Toug PadnTeg va PeTaBdlouv Tov KUKAO and To anueio
3. AuTo nou Ba npEnel va napatnpAoouv Twpa €ival OTI Evw ol PJETPNOEIG YETABAAAovTal, n oxéon
METAEU TwV PETPNOEWY Napapevel availioiwTtn. Twpa nAEov n €Ikacia yia Tn oxeon Twv dUo PeyEBwV
IoXUponoIsiTal.

>Tnv €Bdoun aocknaon ol hadnTeg 6a avakaA&égouv To oupnépacpa OTI n KUKAIKL O1aTa&n €ival n nAgéov
«dikain» O1aTa&n Twv BesaTwv Kal 6a €nIXEIpriooUV va TEKUNPIWOOUV Th dlanioTwon auTh JeE Ta
OUMNEPACTHUATA TOUG anod To NPonyoUUEVO EpWTNHA.

>Tnv oydon doknon ol padnTéc 6a oupouv To onueio A f To B, €wg 6Tou n Xopdr vivel didueTpoc. Oa
napartnprjioouv OTI To METPO TG ywviag eivar 90° kal 6a npoonabrjcouv va To diTioAoyrnioouv. H
aimioAdynon 6a oTnpIXTei oTo Yeyovog OTI N €NikevTpn ywvia €ival nAéov ion Pe 180°, €nopévwg n
enikevTpn €ival opBn.

>T1OX0C TNG £vATNG AOKNONG €ival ol yabnTég va dianioTwoouv OTI n ofeia eyyeypapuevn nou BAEMel
Tn xopdn AB kai n auBAcia eyyeypaupévn nou BAENesl Tnv idia Xopdr €ival ywviec napanAnpwuaTikeEG.
©a dIaTUNWOoOoUV TO CUMMNEPACNA Toug auTd kal Ba To aITioAoyroouv HE BACn TO YEYOVOG OTI Ol
aVTIOTOIXEC ENIKEVTPEC TWV OUO YWVIWMV £Xouv GBpoioua 360°.

>Tn dékaTn aoknon ol HabnTEc Ba eneKTEIVOUV Ta CUMNEPAOUATA TOUC OE OUOKEVTPOUC KUKAOUG. Edw
avapeveTal va d1anioTwaoouv OTI 600 PeyaAUTepn €ival n akTiva Tou KUKAOU, TOOO WIKPOTEPN €ival n
EYYEYPAPHEVN YwVia nou BAEnel Tn oTabepn xopdn.
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2n ApaotnpioTnta: ONTIKH FQNIA KAI METPHZEIZ

Alapkela TnG d3paocTnpIOTNTAG: 2-3 JIDAKTIKEG WPEC
Ta&n: B’ Mupvaciou

FvWOoTIKA avTIKEIpEVa:
e H £vvola Twv avaloywv noowv
e KapTeolavég CUVTETAYMEVEC Kal YpaA@IK napdoTacn ouvapTnong
e H ypa@ikf napacTtacn TnG oXEong Y = a-x

H kardoTtaon npoBAnHaATog:

H onTikr ywvia £€xel XxpnoipgonoinBei, kal guveyifel va xpnoigonoleital, yia Tn JeErpnon ox1 HOvo oupdviwy,
aAAG kal gniyeiov anooTdoswyv Kdl UPwv. Ta NpwTa opyava PETpnong ornpilovrav Kupiwg oTn HETPNON
TNG ONTIKNG ywviag, PJe TNV onoia @aiveral €va avTikeiyevo and Tn 6€on Tou Beatn. To B£pa nou Ba
OIEPEUVNOOUV Ol PaBNTEC €ival KUPIWG n OXeECn TNG anooTacnc Tou Beatn and £va AvTIKEIJEVO Kal N
MEYIOTN 0paTrn MEPIOXN TOU AVTIKEIMEVOU MNOU Mnapatnpei, OTav n onTikn ywvia napaugével otabepn.
AeuTepeudvTwe Ba e€€etacTei n ypagikn napacTacn TnNG OXEONC TNC ONTIKAC Ywviag HE Tn MEYIOTN
napaTnpoupevn nepioxr], HOVO WG NApAdEIyHa KUn YPANMKIKNG CUOXETIONG.

®dUAMO epyaaiag
>Tnv napakdTtw ykpaBoupa Tou 160U aiwva napoucialeTal £vag Pnxavikog Tng enoxng o onoiog npoonadei

va evTOMioel TV ONTIKA ywvia YE TNV onoia (paiveral n npdéooyn evoc KTnpiou Kdl JECW AUTAC TO NAATOC
Tou.

324, The redio astronomice used to measure the width of a tacade lrom Gem-
tna’s Frisius™s D Radio asfronomica. . . | Atttwerp, 1545,

H eikdva npogpxeTal and Tnv NAEKTPOVIKN napouaciacn Tou 15% kepaiaiou Tou BiBAiou «TeTpaywvilovTag Tov
KUKAO: H MewpeTpia otnv Teéxvn kal TNV ApXITEKTOVIKI» Tou MoA KaATep, and To MavenioTtrpio Tou NTapTuoud
kal Tov 1/2008 n dieubuvaon Tng sival: http://www.dartmouth.edu/—matc/math5.geometry/unit15/unit15.html

Me Tn dpacTnpidTNTa nou akoAoubBei Ba npoonabriooupe va dwooupe andvtnon oTo €&ng epwTnua: To
Opyavo PETPNONG EMITPENEI OTO UNXavikd va BAEnel 6An Tnv Npooown Tou KTNpiou anod Tn B€on oTnv onoia
BpiokeTal. Ti Ba cuuBei, av NANOCIAcEl 1} anohakpuvBei ano To KTAPIO, XWPIC va YeETaBAAAEl Tn ywvia Tou
opyavou; MNMogo AlyoTepo 1 NeEPIGOOTEPO TUNHA TNG Npocownc Ba napaTtnpei o kABe Tou WeTAKivnon;

AvoiETe TO apxeio metrisi Tou AoyIodIKOU.
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x=94cm [JTPACIKH NMAPAZTAZH 1]
¢ =366 w=62cm |TPAGIKHNAPAITAIHZ]|
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>Tnv 00ovn eugavidovrai:

>70 Oe€I0 Akpo €va PeydaAo opBoywvio NAapdAANAOYPAUHO, XWPIOUEVO O PIKPOTEPA i0a XPWUATIOUEVA
napaAAnAoypappa.

‘Eva onueio O nou €ival n Kopu®n KIag ywviag @ Kal JNopei va YETAPEPETAl POVO gUNpog i niow. 'Eva
TUAMA X KaBeTo ano 1o O Npog To opBoywVvIio Kal €va TUAKA W Nou dnoTeEAEI TURUa Tou opBoywviou Kal
opileTal anod TIC NAEUPEG TNG ywviac.

H vwvia @ pnopei va petaBaiAeral anod To onueio M kai, cuyXpovwc, va npoBAAAETal To NETPO TNG.

To koupni «pagikn napdoracn 1» eu@gavifel éva ouoTnua agovwv Kal €va onueio X, Tou onoiou
MnopoUpe €UkoAa va OIaKPIVOUME TIC OUVTETAYHEVEG. To oUOTnUA auTo €ival kavoviko, dnAadn n
Movada PETpNOoNG NAavw GToV X ' X €ival ion Ye Tn povada PETPNONG NAvw oToV Y ' Y.

To koupni «pagikn napdoracn 2» eu@avilel éva cUuoTnua a&dvwv kal é€va onueio T, Tou onoiou
HrnopoUpe eUkoAa va OIOKPIVOUME TIC OUVTETAYHEVEC. To ouoTnua auTd dev €ival kavoviko, dnAadr n
Hovada PETPNONG NAvw OoTov X X Eival d1a@opeTIKA and Tn Jovada PETpNOoNG Navw oTov Y ' .

1) MeTakivnoTe To onueio O KAl OTN CUVEXEID TO ONUEio M Kal oUPNANPWOTE TOV NAPAKATW Mivaka.
YnoB<oTe OTI BpiokeadTe NAvw and Tov NapaTnenTrn Tou oxediou kal Tov BAENETE 0 KATOWN.

MpaypaTikn KaTaoTaon FEWUETPIKO HOVTEAO
OpBaApog

onTIkA ywvia

AnogTaocn Tou NapatnpnTr and Tov Toixo
To TURMA TOU Toixou Nou napaTnpeiTal

2) MeTakivrioTe To onueio O. And Ta Tpia PeyeBN nou pag evdiapepouv (ONTIKN ywvia, andoraon Tou
napatnenTh, THUAMOG TOU NAPATNPOUMEVOU TOiXOU), nMold napdgévouv oTabepd kal noia
pueTaBaAdovrar;

3) MapatnpnoTe TIG TIMEG TwWV PeTABAANOPEVWV Noowv. EEeTaoete, pe onolovdrnoTe TpOMNoO, av Td
nood auTa eival avaioya.

4) Ep@avioTe Toug GEoVEG PE TO KoUWNi «AEoveC» Kal To onueio = Pe To Kouuni «Mpagikn napacTtaon
1». KiviioTe To onueio O kAl napaTtnpnoTe TIG CUVTETAYHUEVEC TOU onpeiou . Mola oxEon &Xouv HE
Ta Nood nou eEeTaloups;

5) Ep@avioTte To ixvog Tou onueiou Z kal oUpeTe To onueio O. TiI Hop®r €XEl N YPAMKNA Nou ypAgel To
onueio 2; NMwc oUVOEETAl N YPANKN MOU NPOEKUWE HUE TA CUNNEPAONATa oag anod Tn dpaoTnpidTnTa
4;
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6) KatapynoTe Tnv €u@Avion Tou iXVOUG TOU onueiou X, aAAG&Te Tnv TIUR TNG ywviag ¢ Kal

enavaAdaBete Tn O1adikaoia TnG nponyoupevng dpaoTnpioTnTac. Ti napatnpeite; Ti aAAa&e kal Ti
napyelve idio;

7) Ac €EeTGooOUME TwWPA Av n OXECN MOU CUVOEEl TN ywvia ¢ WE TO TUAMA Y TOU NApdaTnpoUlEVOU

Toixou eival Opola PE TN OXEON MNou Ouvdéel Ta nMood X Kal Y. KAsioTe To Koupni «lpagikn
napdoraon 1» Kkal eu@aviote €va kaivouplo cUOTNUA a&ovwv KAl To onueio T PE TO Koupmi
«pagikf napaoracn 2». € T1 dlAPEPEl TO oUOTNUA auTd and To NPonyoUHEVO;

8) MeTaBAAeTe TN ywvia ¢ kai napartnperoTe TIC CUVTETAYUEVEG TOU onueiou 2. EEeTdoTe av Ta nood ¢

Kal g €ival avaloya.

9) Ep@avioTe T0 iXvog Tou onpeiou T. MeTABAAETE TIG TIMEG TNG Ywviag @. TiI HOPPH EXEI N YPAUMN Nou

ypa@el To ixvog Tou T; Mg OUVOEETAl N YPANMKN NMOU MPOEKUWE UE TA CUPNEPAOPATA oac anod Tn
dpacTnpIoTNTA 8;

0dnyieg ka1 npoTaoceig uAonoinong

>T16X0C TNG MPWTNG AOKNONG €ival ol PadnTéC va METAPEPOUV - PETAQPACOUV TNV MPAYHATIKN
KaTAaoTaon OTO YEWMETPIKO NAdicio TNG npoogopoiwons. O opBAAUOC Tou NapaTneNTn €ival n Kopugn
O TNnG oNTIKAC ywviag, n onTIKn ywvia €ival n yovia KOA, n andéoTacn Tou napatnpenTn €ival To X, EVi
TO TUNMA TOU TOIXOU Mou napdarnpeital ival 1o y.

2TOX0G TNG deUTEPNG AoKNONG €ival ol HabnTEG va €0TIACOUV OTA CUMMETABAAAOMEVA Nood Kal va Ta
dlakpivouv ano Ta oTtabepd. ZuyKeKpIPEVa, O0Tav oUupouv To onueio O, Ba Npénel va avayvwpioouv T
(PUCIKN Kivnon Tou avBp®nou Mou £Xel TO EPYAAEiO, ENOPEVWC KAl TN METAKIVNON TNG ONTIKNAC ywviac.
Ta dUo nood nou PeTaBAaAAovTal £Xouv XapakTnPIoTEl eEapXNG WG X Kal W, WOTE va NApanEPnouV o€
€EapTnUevn Kal ave€apTnTn MWETABANTA Kal va odnynoouv TouG PabnTéC oe pia oxéon nou Ba €xel
ouvapTnoIakn Hopen.

2Tnv TpiTn doknon kaAo Ba eival o di1Idackwv va unodei&el TNV napakdtw evepyeld. O pabnTteg
oupouv 10 O, £wG O6TOU N anooTaon X Yivel 6, KAl napatnpouv To Y, Kataypagovtag To {guyog (X,
W). ZTn ouvexela Toug {NTda va peTa@epouv To O 0 anooTaon 3 kKAl va napartnpnoouv Tn HETABOAN
Tou w. O1 gaBnTéc avapéveTal va avayvwpioouv Tn Baocikr 1010TNTA TwV avaioywv noowv: «OTav
noAAanAacialeral n TIPA ToUu €vOC WE €vav aplBuo, ToTe noAAanAacialeral kai n TIPn Tou AAAouU ME
ToV 010 apiBuod>.

3TNV TETAPTN AOKNON ol hadnTtég Ba sugavicouv éva kapTeolavo cloTnua a&dovwy, OTO onoio £va
onueio X Ba €xel TIC CUVTETAYHEVEG (X, W) Twv dU0 peyedBwv nou yetaBaAliovral, kabwg aUupouv To O.

8__
¥ = 10,0 K.

sl W =44 EK,

Edw kal ndAi o d1dackwv pnopei va {ntroel and Toug PadnTteg va enavaAdBouv Tn dpacTnploTnTa TNG
nponyoupévng daoknong, WOTE va napartnprioouv OTI Ol CUVTETAYMEVEC Tou onueiou €ival nooa
avaloya.

>Tnv néunTtn doknon ol pabnTég, apou gUeavioouv To ixVog Tou onueiou X, 8a oUpouv To onueio O
kalr 8a napatnproouv OTI TO iXVOG Tou X ypagel Wia eubBeia. To yeyovog autd Ba nNpenel va anoTeEAEDEI
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avTIKEieVo dianpaypaTeuong YETAEU Twv PadnTwv kal Tou d1ddokovTa, woTe va ouvdebei n gubsia
nou npokUNTEl HE TA dvaAoya nood nou rdn €Xouv evTonioel.

e 3TOXOC TNG £KTNC AOKNONG €ival ol gadnTég va ouvdETOUV TO WEYEDBOG TNG ONTIKNAC ywviag ¢ HE TNV
kAion Tng euBeiac. Auto nou Ba napartnpnoouv sival 0TI 600 au&averal n ywvia, TO00 JEYAAW®VEI Kal N
kAion Tng euBeiac nou naploTa Tn oxEon avaueoa oTa nood X Kai y.

¥

10+

________________

e 3TNV €ROOPN daoknon ol padnTéc Oa anokpUyouv TO KAPTECIAVO nepIBAAAOV PE TO oroio
aoxoAnBnkav kal 6a egu@avioouv éva ailo, O0nou To onueio T €xel NAEOV TETUNMUEVN TNV TIMN TNG
ONTIKNG Ywviag kal TETayuevn 1o Y. H Baoikr) dia@opd PE TO NponyoUNevo oUCTNUA €ival To yeyovog
OTI TO Kalvouplio cuoTnua dev gival opBokavoviko, dnAadn n povada navw otov agova W'y dev givail
ion Ye Tn povada navw ortov dfova X' X. O d1dackwv 6a oulnTrnoel YE TOUGC YadbnTEC TNV avaykn va
xpnoigonoindei éva TETolo oUuoTNPA, apou ol TIMEG TNG YwViag HETPWVTAI 0 OeKADEC HOIpPEG.

e 3TNV 0ydon daoknon ol yabnTec Ba d1IanioTWooUV HECW TWV PETPNOEWY OTI TA NMOCGA ywvia Kal Jnkog
w dev €ival avaloya, agou, 6Tav dinAacialeral n TIUN TNG ywviag ¢, dev dinAaoidaleTal Kail n Tign Tou
Y.

e XTOXOG TNG £€vaATNG AOKNONG €ival ol adnTég va ouvdEoouV TN YPAPIKN NapdaTacn Piag KaunuAng He
nood nou Odev €ival avaloya, OnAadn n KaunuAn 6a anoTeAeéosl €va KPITAPIO HN YPAMMIKAG
OUOXETIONG OUO MOoWV.

L

4r

&0

an

100

120
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2.4 ApaoTnploTnTeGg Yia Tn I’ Tupvaociou

1n ApaotnpioTnTta: EPFAAEIA METPHZHZ
Ailapkeila TnGg dpaocTnpioTnTag: 2-3 JIOAKTIKEG WPEG
Ta&n: ' lupvaciou

N'VWOTIKA avTIKEIiPMEVA:

e AOYOG TUNUATWV, avaloya subUypaupa TUAPATa
e OpoIOTNTa TPIYOVWV KAl EPAPHUOYEG TNG

H karaoTtaon npoBANHATOG:

Me agopun Tn AsIToupyia evog anAoU €pyaAgiou HETPAOEWVY MOU XPnoihonoinénke naiaidTepa, ol NadnTeg
Ba PeAeTAOOUV TIC IBIOTNTEC TWV OMOIWV TPIYOVWY. TN OUVEXEIA Ba npenel va avaAloouv To Padnuartiko
NeEPIEXOMEVO TNG MEBODOU PETPNONG KAl va XPNOIKYOMNOINGoUV Hid NPOooOoPoiwon ToUu €pyaAgiou, HECW TNG
onoiag 6a eAéyEouv TNV eykupoOTNTA TNG HEBODOU PETPNONG.

®DUAMO epyaciag

>TnV NapakdaTw ykpaBoupa Tou 160U aliwva napoucialeTdl Eva unxavikog TnG enoxnc, o onoiog npoonabei
va gvToniosl To NAATOC TOU KThpiou.

324, The redio astronomico used to measure the wideh of 2 Bagade Irom Geme
tna’s Frisius’s D Radie asfronomica. . . | Antwerp, 1545,

H sikdva npogpxeTal anod TNV NAEKTPOVIKI napouciacn Tou 15°% kepaAaiou Tou BIBAiou «TeTpaywvifovTag Tov
KUKAO: H MewpeTpia atnv Texvn kal TNV ApXITEKTOVIKI» Tou MoA KaATep, and To Maveniotrpio Tou NTapTuoud
Kal Tov 1/2008 n dieuBuvaor) Tng ivai: http://www.dartmouth.edu/~matc/math5.geometry/unitl5/unitl5.html

Oa KAVOUWUE WEPIKEG XPNOINEG unoBeosic. O pnxavikog €ixe Tn duvatoTnTa va PeTpd €UKOAA TNV anooTacr] Tou
ano Tnv npdéoown, kabdaoov o NepiBOAOG TOU OIKNKATOG NTAV OTPWHEVOC WE NAAKEG OUYKEKPINEVWY dIAOTACEWY,
ondTe PnopoUoe va PETPA Tov apiBuo Twv NAAKwV anod To onueio nou BpiokoTav PEXP! TNV npdoown.

OB To dinAavo epyaAeio anoteAeital and dUo kdBeTa TUNRMATA: TO &€va
givar To AB kal To aANo €xel wg apxn To O kal anoteAei Tn PBaon
| M I otnpI&nc Tou AB. To Tunua AB pnopsi kal PeTakiveiTal ynpog niow,
_______ O--—- - - . . ' '
O onoTe PJeTaBaAAeral kai n onTikn ywvia AOB.
QA
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O unxavikog TonoBeTouoe Tov €va opBaAuo Tou oTo onueio O kal npoonabolos va napartnpnosl and TIC
MIKpEC d16NTpeg, oTa onueia A kal B, Ta dUo dkpa Tng npocowng nou Ppiokovrav anévavTi. Eniong
MnopoUoe va PETPROoEl EUKOAA ThV anootaon OM, a@oU unnpxe apibunon enavw oTo epyaleio.

To npoBAnua nou Oa HEAETAOOUME €ival NwG MNopoUPE va a&lonoifooUHPE To €pyaAeio, dnAadn Ti
HaOnuaTika €nNpene va XPNOIMOMOINOEl O UNXAVIKOC, WOTE JE Ta TOTE aplBunTIKG dedopéva va PNopECEl va
METPROEI TNV NpOCOWN TOU KTNnpiou;

Avoi&Te TO apxeio ergalio Tou AoylodikoU.

2Tnv oBovn eu@avilovTai:

AUo eikdvec oOTIG onoieg napouoidleTal éva anAd oxedio TNG AEIToupyiag Tou avBpwnivou partioUu kal Wia
ykpaBoUpa oTnv onoia napioTaveral évag avlpwno¢ nou npoonabei va HPETPROEl TNV Npooown E&voc
KTNpiou WE &va anAo gpyaleio.

M = 2.8 am EZ=1,4cm -0 oM 5 .
A OoH A0 cm — 1,49 P = sHY
AE —200cm FA=101 ¢m AB
OH
o =142
TOIXOEI

MeTa&l Twv OUO EIKOVWV UNApXEl €vag KUKAOC MOU WMOopei va KIVEITal Ynpog niow and T1o onueio K.
MnpoaoTda ano Tov KUKAo undpxel €va opildvTio PUNAE TUAMA Kal éva KaTtakopu@o AB, To onoio pnopsi va
KIVEITQl UNpog niow and To onueio M. Ta koupnid «TuAPa» kal «ToixoG» epgavifouv, avTioToixa, &va
gubuypappo TuNEa FA kal éva opBoywvio napaAAnAoypappo. TeAoG, sugavidovTtal ol JETPHOEIC APKETWV
THNHATWYV, KaBWC KAl To JETPO TNG Ywviag AOB.

1) ZupnAnpwoTE ToV €NOMPEVO Nivaka.
Mpaypartikn Karaoraon FEWUETPIKO HOVTEAO
OpBaAuoc

EpyaAeio

OonTIkrA ywvia

AndoTaon Tou NapaTnenTn anod ToV ToixXo
To TUMa Tou Toixou Nou napaTtnpeiTal

2) MeTakiviioTe To onueio M. Mg Baaon TIG HETPROEIC, dIANPAYMATEUTEITE HE TNV OMAdA 0ag To EpWTNHA:
Mola nood perafalAovTal Kal nola Noocd napayevouv oTabepad;

3) YnoAoyioeTe Toug AOYoUG % Kai g TiI napartnpsiTe;

4) MeTtpnoTte Ta TUAUaTta OB kai OE kal unoAoyioTe To AOyo Toug. Ti napartnpeite; TiI oxéon €xouv
METAEU TOUC 01 YWVIEG TwV dUO TPIYOVWV;

5) And TO Kouudni «TPAMa» gugaviote To TUAMa [A. SUpeTe To onueio = Kal NaparnproTe TIG
METPNOEIC. Mola nood napauévouv oTabepa kai nola peraBailovral; Mola avaAoyia NpokUNTEl;
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6) Nwg 8a pnopoloape va unoAoyiocoupe To TUAMa A (av dev O1aBETape TN PETPNON oTnv oBovn),
oTav €ival yvwoTd Td PRkn Twv TUnUatwv OM, O kai AB;

7) Eu@avioTe Topa TNV nNpogopoiwaon TnG npdoownc evog KTNpiou PE To KOUuni «ToixoG». YNoBEaTe
OTI BAEMETE TNV KATOWN TOU TOiXOUu, N onoia pnopei va HPeTaBaAAeTar anod To onueio T. MNMwg
MMOPOUNE va PETPROOUKE TO NAATOG TNG Npdoowng Ke BAon TIC undpXOUOEC UETPNOEIC;

8) MeTaBaAeTe TIg d1AOTACEIG KAl T BECN TOU UNOTIBEUEVOU TOiXOU, ano To onueio X, Kkal enavaAapeTe
TIC METPNOEIG ME Tn MEBODO nou nNdn €xeTe enivonoel. EmBeBaiwore Ta anoTeAéoudta aodg,
METPWVTAC WE TN Bonbela Tou AoyIOMIKOU TO €UuBUYPAUMO TURMA MOU avTigTolXei oTo NAATOG Tou
Toixou.

9) Ac €pBoupe Twpa oTo PUOIKO gpyaleio. MeplypdwTe ToV TPOMO HE TOV OMOIO O PNXAVIKOG HETPOUOE
TIG NPOCOWEIC TWV KTNPIiWwV, XPNOINONOI®VTAC TO OUYKEKPIUEVO £pYAAEio.

0dnyisc kai npoTdoeig uAonoinong

Mpiv and Tnv €vapén Tng dpaoTtnpldTnTag, Kaho Ba eival o d1ddokwv va oulnTrnosl YE TOUG pabnTég, o€
noAU anAo €ninedo, OXETIKA PE TN AEITOUpPYia TNG ONTIKAC HAC avTiAnWwnG. ZUYKEKpIYEva Ba pnopouos va
{nNTNOEl anod Toug PadnTec va oxoAIdoouv TNV €TOIUN €1KOVA Tou paTioU Mou €ival EVOWPATWHEVN YHECA OTO
apxeio Tou AoyiopikoU Kdl akoun KaAuTepa va avalnTrioouv NANPogpopIieC Kal €IKOVEC, XPNOIHOMNOIMVTAC
AEEEIC-KAEI0IG, ONWG «physiology of eye» yia EEvoug 10TOTONOUG N «oPBaApdC» kal «dpacn» yid
€AANVIKOUC 10TOTOMOUG, M.X. €KEIVOC Mou NpogpXeTal and Tn ZxoAn AvOpwnioTikwv EnioTnuwv Tou
MavemoTnuio Alyaiou (3/2008):

http://www.rhodes.aegean.qgr/
http://www.rhodes.aegean.gr/sxedia/grafdaskalou/anatomy/subl/seeing.htm

>Tn OUVEXEId ol hadnTéc Ba dianpaypaTeuToUv Tn CUPNANPWON TOU Mivaka Tng npwTng daoknong. O
nivakag autoc 6a pnopouos va cupnAnpwdei wg €Enc:

MpaypaTikn KaTdoTaoh FEWUETPIKO HOVTEAO
OpBaiuoc KukAoc K

EpyaAeio Tunuata OM, AB
onTIkA ywvia BOA

AnogTaon Tou napatnpnTr and Tov Toixo | O3

To TURMUA TOU ToiXoUu Nou napaTnpei rA

e >Tn OeUTepn doknon ol YABnNTEC avauéveTal va evTonioouv Ta PETABAAAOPEVA NMOCA TWV TPIYOVWV
OAB kal OZE, dnAadn TIG YWVIEG, TIC NAEUPEC Kal Ta UWn TOUG.

e 3TOXOC TNG TPITNC Kal TETAPTNG AOKNONG €ival ol paénTteg va apxioouv Tnv avalntnon oXEoEwV OXI
MOVO METAEU TWV UETPNOEWY, aAAd Kal HETAEU TwV AOYWV TWV PETPAOEWY. ApouU d1anicT®CouV OTI Ol
Aoyol €ival igol, kaAouvTal va aIiTioAoyrnoouv Tnv 100TNTA TWV YWVIOV Twv dUo Tpiyovwv OAB Kal
OZE. 'OTav £xel nAéov oAokANpwOei n digpelivnon Twv AOYWV KAl TWV YWVIOV TwV dU0 TPIYOVWYV, O
d10aokwv Ba InTnosl and Touc PadnTEC va KaTaypdwouv Td €UPAPATA Toug, dnAadn ot ota duo
HeTaBaAAbpeva Tpiywva ol YwVIEC NApAPEVOUV I0EC hia NPOG Kia Kal ol NAEUPEC TOUG €ival AvAAOYEC.

e TNV NEUNTN AOKNON ol pabnteg Ba eugavioouv paldi pe 1o Adyo OZ/TA kal To TUNWa TA. @a
napaTtnproouv OTI 0 AOYOG auTog IooUTal PE Toug ndn undpxovTec AOYougG Kal OTo OnUEio autod o
010dokwv BOa npénel va odnynoel ToUuG YabnTeEC OTO va OUVOECOUV TNV 100TATA TWV YWVIOV TWV
TPIYOVWV HE TN oTaBepdTNTa TWV AOYWV TWV MAEUPWV TOUC.

e 2TNV €KTN d4oknon ol uabntég B6a xpnoigonoifoouv 1010TNTEG avaloylwv, MPOKEIJEVOU va

. Vs s . . . OM OZ " .
unoAoyiogouv oTO TETPAdIO TOUG TOo TUAMWa A and Tnv avaloyia B TA Edw eival xpnoigo o
010dokwv va {nTrRoel and Toug NadnTEG va KATAOKEUAoOUV Wia oxeon, évav TUNno YECw TOU onoiou va

AB-0OX

unoAoyileTal To TUAUa TA = . H ox€on auTn €ival onpavTikn yia Tnv a&ionoinon Tou gpyaAegiou

OTIC ENOMEVEC EPWTNTEIC.

e 3TNV €BOoun Aoknon ol pabnTég Ba gu@avioouv TNV NPOCOUOIWAON TOU TOiXOU Kdl 8a WYETPAOOUV TO
nAGTOC TOU ME TN BonBeia Tou TUAWATOG MA. Avapéveral va PETAKIVIOOUV To TURUa AB, €wg 6Tou n
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AB-OX

onTIKM Ywvia kKaAUwel oAOKANPO TO NAAGTOG TOU TOIXOU. 3TN OUVEXEIA, YE BACn Tov TUNOTA = oM

Kal TIC JETPNOEIC TOUG, Ba unoAoyioouv To TUANA A kai dpa 1o NAATOC TOU TOiXOU.

e 3XTnv Oydon doknon ol paéntec 6a aAAd€ouv To nAdToC Tou Toixou and To onueio T kal Ba
enavaAdBouv TIC PETPAOEIC TOUC. Oa umoAoyioouv To MAATOC TOU TOIXOU MECW TOU Hadnuartikou
TUMNOU NOU £X0OUV KATAOKEUAOElI OTNV €KTN dpacTnpIOTNTA KAl 6a OUYKPIVOUV TO AnOTEAEOUA HE EKEIVO
nou NpoBAAAEl o UNOAOYIOTHC HECW TNG METPNONG.

e H TeAeuTaia aoknon anoTeAei a@opun yia XpHon TwV CUMNEPACHATWV Kal TWV PaBnuaTik®v nou
EXOUV MEXPI TWPA dNUIOUPYNOEl oI HabnTec kaTa Tnv a&lonoinan Tou gpydAeiou peTpnong. Kaid Ba
gival va nepiypayouv oTo TETPAdIO TOUC TUNMATIKG Wia npakTikr Oladikacia PETPACEWV, KATI oav
odnyieg xpnong yia To epyaAsio HETPNONG.
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2n ApaotnpioTnta: TO MPOOMNTIKO ENINEAO
Alapkela TnG d3paocTnpIOTNTAG: 3-4 JIDAKTIKEG WPEC
Ta&n: ' Tupvaoiou

FvWOoTIKA avTIKEIipEvVa:

Oeswpnua OaAn

'Toa TuAPaTa PeTa&U napaAAnAwv eubeiwv

Algipeon TUNMUATOG O€ vV ioa TUAMATa
OupoloBecia

H xatdoTaon npoBARHATOG:

O1 habnTég Ba npenel va MPEAETAOOUV KAl va Xpnoidonoifjoouv pia PEBOdO yia TNV KATAOKEUr Tou
npoonTIKoU eninedou, dnAadn Tou danédou Onwc @aiveralr 6Tav AauBdveral un’ OWIiv n ypauurn Tou
opilovTa Kal TO ONUEIO QUYNC TWV EYKAPOIWV YpAuMwv. Oa npénel, Aoindv, va avadeifouv kal va
dlaTuN®WOoOoUV Ta PadnuaTikd nou unooTnpilouv TNV KATAOKEUT AuTh.

®DUAAO epyaciag 1
Avoi&Te TO apxeio tmimata Tou AoyiouIKoU. ZTnVv 08dvn npoBdaAiovTai:

Apyelo  Enefepyacia  MpoPoif]  Kataokeur] METAOnUaMouoc  METpnon

I'\_. APAAAHAEE AM = 1,81 ex.
! TPIFGNA Mr =181 ex.
) IE = 1,81 K.
/> EZ = 1,81 K.
A

»,

'Eva Tunua AB, Tou onoiou To PAKog JeETaBAAAeTal and To onueio B.

Mia nuieuBeia ye apxn To A, NAvw OTNV onoia €XoUV KATAOKEUAOTeEl Ta TunuaTta AM, MI, TE, EZ kai ol
METPNOEIC TWV THNHATWY AUTWV. TO UNKOG TWV TUNHATWY PETABAAAETAI, oUPOVTAG TO onuEio M.

To koupni «MapdAAnAec», PJeE To onoio eu@avilovral TpeIC NApdAAnAeg eubeiec npo¢ To TUAMA BZ, Ta
onMEia TOuNG Twv NApaAAfAwV Pe To TUAMA AB kal ol HETPNOEIC TwV TUNHATWY Nou dnuioupyoUvTal Navw
oT1o AB.

To koupni «Tpiywva» Pe To onoio gugavifovral TECCEPA Tpiywva Nou n pia NAEUpa Toug €ival napdAAnAn

npog TNV nUIcUBEia.

1) Mpiv ePPaViIosTe TIG €UBEIEC Kal TA TPIYWVA PE TA KOUWMIA, YETAKIVAOTE To onueio M. TiI napapevel
oTaBepo Kkal TI JeTaBAAAeTal;

2) Ep@avioTe TIC napdAANAeG YE To Koupni «MapdAAnAec». MeTakivioTe To onueio M kal napaTnpnoTe
TIG METPNOEIC. TI aAAalel kal TI napapevel oTabepod;

3) MeTaBAAETE TO MNKOC TOU TURAUATOG AB. Ti ueTaBAAAETal kal TI napapével otabepod;

4) TMepiypawTe pia diadikaoia Pe TNV onoia 8a WYMNOPEITE va XWPIOETE £€va TUNUA O NEVTE, €€ Kal
YEVIKA O€ vV ioa Tunuarta, e Baon Tic nponyoUueveg dpaoTnplOTNTEG.

5) Mpo@avwc dev PNOPOUNE va OTNPIXTOUPE OTIC YETPNOEIC, YIa va unooTnpi&oups OTI pia npoTaon
oTa HadbnuaTikG 1oXUel 0 OAEC TIG MEPINTWOEIS. EpgavioTe Ta KkiTpiva Tpiywva HE To Koupni

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 82
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

6)

«Tpiywva». Me Oedouévo OTI OAQ TA KOKKIVA TUNAMATA €ival napdAAnAa npo¢ Tnv nuieuBeia,
€EnynoTe yIaTi Ta Tpiywva auTa sival yeta&l Toug ioa.

MnopeiTe TWPA va aITIoOAOYNOoETE yiaTi n PEB0dOC XwpIopoU €vOoG TUNMATOC O ioa TUAMATa, nou
€xeTe NON KATAOKEUACEI, €ival €ykupn ano Pgadnuarikn anoyn;

®UAAO epyaciag 2

AvoiETe To apxeio prooptiko Tou Aoylodikou.

[KOYMI'IIA ITAAIAKHE KATATKEYHE |

Opilovrac o n

A B

>Tnv 0806vn npoBaiiovTai:
a) 'Eva «napabupo oTo Xwpox», dnAadr €va opBoywvio napaAAnAdypappo (To yaAdadio) ye Baon To TUANA

AB.

B) ZTnv Nnadvw NAgUpd Tou «napabupou» dIAKPIVOUUE TN YPAMMN Tou opifovTa JE To onueio puyng 0.
y) To onueio M navw oTn ypauun Tou opifovTa.
0) To «Koupni oTadiaknc KaTaokeung» PE To onoio gu@avifovral dAAa BonbnTikA Koupnid, EpOcgov oag To

{nTRoel 0 KaBnynTNG.

1) KaTtaokeudoTe TNV KAAuwn Tou danédou Pe BAacn Tnv neplypadr Tou Pelerin. XpnoigonolifoTe TN
MEBODO XwplopgoU €vOG TUAMATOC Of ioa TUAMATA MOU KATAOKEUAOATE OTNV MNPOoNnYoUMEVN
dpaaoTnpidTnTa.

2) OvopdoTte I, A, E, Z ka1 H Ta onpeia TnNG TeAeuTaiag ypaupung Tou dangdou (TNG nio HIKPNG anod Tig
NnapdAAnAec) kal HYETPNOTE PeE Tn Bonbeid Tou AOYIOHIKOU TIC ANOOTACEIC WETAEU TWV ONUEIWV.
>UpeTe TO onueio puyng (Z®). Ti napaTnpsiTe;

3) MeTakiviioTe To onueio M. TiI €XETE va NApaTNPNOETE OXETIKA ME TIG METPNOEIG; MpAYWTe Tov KaAvova
nou @aiveral va 1oxXUEl yia TN OUYKEKPINEVN KATAGKEUN.

4) AimioAoynoTe PYe TN BonBeia TNG €vvolag TnG opoloBeaiac Ta napandvw CUPNEPACHATA.

5) Kataokeudote OAa Ta TeTpdywva Kal XpwuaTtioTe Ta HE OUO XpwpaTa evadAAdg, yia va
dnuIoupynoeTe €va Olakoopnuévo danedo o mpoonTikr. To anoTéAeopd oag 6a poialel he TNV
NnapakaTw €iKOva.
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Opilovrag =0 n

A

6) MeTakiviioTE NAvw N KATW TN YPAWPn Tou opilovra (and To HWEPOC mnMou PpiokeTal €Ew and To
«napabupox). Ti €ival autd nou aiAdadlel; ulntroTe PeTa&l oag kal npoonabroTe va dwWOeTe Wia
Quaikn €&nynon (OXI UNOXPEWTIKA MaBNUATikn). ZKEPTEITE KUPIWG TI ONUAiVEl «XAUNAWVElI N
ypauun Tou opifovTax. Mola kivnon 6a np€nel va kavel évag napartnenTng, yia va cuuBei auTod;

7) Twpa nNAEoV WMOPEITE va KATAOKEUAOETE €vav npoonTikd Toixo, OnAadn €va eninedo KATakopugpo
kal OxI opiovTio. MeAETAOTE TNV NAPAKATW £IKOVA KAl OKEPTEITE TI evEPYEIEC Ba NPENEl va KAVETE
ME TO AOYIOHIKO, ®WOTE va OAoKANpwOei n kataokeur. MwWG WNOPOUME va KATAOKEUACOUHE Mia
NPOONTIKI 0OPOYPN;

\\

N
_’*‘-—--...“‘-—-«'-—-«Hm‘_ /n‘ L
|1 all a'/ }/
Vi s G e NN
AN
A B .

Avapevopevn nopeia

KaAd Ba sival o di1ddokwv va Olakpivel TIC TPEIG BACIKEG PACEIC TNG dpaAcTNPIOTNTAG, ONOTE Ba KAVeEl
KaAUTEPN KATAVOWN TOU XPOVOU.

H npwTtn @aon 6a pnopoloes va XapakTnploTEl wG n @Acn OTnV onoia ol PadnTEg eynA€ékovTal PE TO
Bewpnua nou e€aocpalilel TNV 100TATA TWV TUNUATWV NMou opifouv ol NapdAAnAec ndvw o€ dUO TEUVOUEVEG
guBsiec.

H deUTepn QpAon ava@EPETal oTn HEAETN TwWV YABNUATIKWV XAPAKTNPIOTIKWV TNG KATAOKEUNG KE Tn BonBeia
TwV €pYAAEiwV NOU NAPEXEI TO AOYIOMIKO OTOUC HadNTEC. H daon auTtn 8a oAOKANPpwOE PE TIC HABNUATIKEG
dIaTUNWOEIC TWV CNUAVTIKOV NapaTnpioswy Nou £XoUV KAVel ol HabnTec.

ZTnv TpiTn @Aacn yiveTal ENEKTACN TNG KATAOKEUNG O KATAKOPUPO €Ninedo KAl € MPOONTIKI 0pOPN. ZTNV
ouaia ol yabnTég 6a nepdcouv oTadiaka and To NPOONTIKO £MiNedo OTOV NPOONTIKO XWPO.

e 3>Tnv apxn o JiI0AoKwV MPOTEIVEI OTOUG MABNTEG va PEAETOOUV TO KEIMEVO MOU MNEPIYPAPEl TNV
KATAOKEUN Tou Pelerin kal va neplypayouyv TNV UAOMNoINar TNG HE TO AOYIOMIKO.

e 'OTav nNA£ov £xel oOAOKANPWOEI N YEAETN TOU KEIMEVOU, Ol HABNTEC EkivoUv oTadIaKA TNV KATAOKEUN
TOU PovTEAOU, dlalpwvTac apxika Tn Bacn AB oc ioa TuAPaTa. H diaipeon auTr Pnopesi va yivelr pe
Tn MEBOdO TNG nponyoUMevng dpacTnpioTNTAG, OMWG o JIdAoKwV, Yyia olkovopia Xpoévou, 6a
pnopoUos va €nAE€el TNV KATAOKEUN ME Tn Bonbeid Tou HEOOU €UBUYPAUHOU THNAMATOC- Mid
duvaToTnTa nou d1aBETel To AoyIONIKO. Edw Ba npénel va onueiwBei 0TI av o JI0ACKWY TO KPIVEl
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anapaitnTto, Mnopei va {nNTnoesl anod Toug PadnTeég va Xpnoigonoinoouv To «Koupni oTadiakng
KATAOKEUNG» Mou gPgpavilel TEOOEPA KOUMPMIA apliBUnUEva PE TA onoid UAOMOIEITAl N KATAOKEUN OE
oUVTOHO Xpovo.

1. AIAIPEZH AB
2. TINATIA TEMNOYZA
3. MAPANNHAEE

4. THMEIA TOMHE

e 3TN CUVEXEIQ Ol adNTEC PEPoUV To TUAKA A, opifouv Ta onuEia TOPNG KE Ta GUYKAIVOVTA TURAUATA
Kal TEAIKA QEpouv and Ta onueia ToPNG NapdAAnAeg npog Tn Baocn. MoAIg dnuioupyriocouv OAa Ta
onueia TouNG Twv NApPAAANA®Y HE TIC CUYKAIVOUOEG, anokpUNTOUV TIG NAPAAANAEG KAl EVWVOUV HE
TUAMATA TA ONUEIA TOPNG.

e 3TOXOC TNG deUTEPNG Kal TPITNG dpaaTnpidTNTAG ival ol yabnTEég va dianioTWwoouV OTI Ta TUNAKATA
nou BpiokovTal otnv idia opilovTia gubeia eival peTa&l Toug ioa, aveEapTATwG anod Tn O£on Tou
opifovTa kal Tou onueiou Quync. O d1Iddokwy Ba pnopolos AKOWN va NPOTEIVEI OTOUC NABNTEC va
METPrIOOUV Ta TUAMATA nou BpiokovTal NAvw O Wia OuykAivouod Kal va Td OUYKpPivouv WPE Ta
avTioToixa nou BpiokovTal o€ pia AGAAn ouykAivouoa. H oUykpion Unovoei TouG AOYouG TwV
TUNUATWV oI onoiol Napapévouyv oTabepoi.

e 3TOXOC TNG TETAPTNG OPACTNPIOTNTAC Eival Ol NABNTEG va aITIOAOYrooUV HE PabnuaTikd Tpono To
gupnua TNG 100TNTAG TWV TUNMATWV nNAvw o€ Jia napdAAnAn. Mia npoTtaon e€ivar va
XpnoiJonoifoouv TNV £€vvolad Tng oupoloBeciac, n onoia €ival katdAAnAn, a@ou Ta avTioToixa
TUAMATA NAvw oTIC NApaAANAEG ival opoIdBeTa, AOYw TNG CUYKAIONG TWV TUNHATWV NMPo¢ To onueio
QPUYNC. 'Evacg 100dUvapog TpdNog €ival npo@avmc Kal n Xpnon Twv oOhoiwv TpIYOV®Y nou apdovouv
OTO NMPOONTIKO OANEd0 PE KOPUPN TO ONMEIO PUYNG.

e g QuTO TO Onueio o dIdAokwv Ba pnopouce va {NTACEl aAnod TOUGC MABNTEC va HETPHOOUV Td
avTioToIxa TUAKATA nou BpiokovTal NAvw OTIC OUYKAIVOUCEG Kdl vd OUYKPIVOUV TOUG AOYOUC TOUG.
H 100TNTa Twv Adywv Pnopei va odnynoel Toug NadnTeg o€ dIATUNWOEIG TOU OewpnuaTog Tou OaAn.

e H néunTn dpacTnpIOTNTA €XEl NEPICTOTEPO EIKACTIKO XAPAKTAPA, APoU ENITPENEI OTOUC NABNTEG va
enIAEEoUV ouvOUAOPOUC XpWHATWY Yia TNV KAAuwn Tou dan&dou.
>1OX0G TNG €ival N JETAPOPA TNG CWHATIKAG - ONTIKAG EUNEIPIAC OTAV KATAOKEUM. SUYKEKPIYEVA, Ol
HabnTeg, xaunAwvovTag Tov opilovTta, 6a avayvwpioouv Tov TPOMNO HPE TOV onoio PETABAAAETAl n
ONTIKN Mag avriAnyn yia To npoonTikd €ninedo, KAOwWG XAWNAWVOUME MNpog To €3a®og Kal
kolTaloupe Npog Tov opilovTa.

e 3Tnv £KkTn dpacTnpidTNTa ol PadnTtéc We Tn PBonBela Tou J1IdAOKOVTA €XOUV TNV €ukadipia va
KATAOKEUAOOUV €va NpoonTIKO dwHATIO KaBwc unopolv va KATAoKEUAoOUV Toug dUo npoonTikoUg
Toixoug (apioTepd kail Og€id) kai Tnv npoonTikn opo@n. Eivar anapaitnto va xwpioouv kai TIG
TEOOEPIC NAEUPEC TOU opBoywviou «napabupou» gg ioa TUAPATa. H diaipeon auTr Pnopei va yivel
anAd pe Tn PEBOJO Tou pEoou, onoTe Ba XwPIoToUV O TEGOEPA N OKTW iga TUNUATA. AIGQOPETIKA
Ba npenel va xpnoigonoinBei n peBodog nou nepiypdpeTal oTo apxeio Alaipeon Tou AoyIOUIKOU.

e TéAoc n €BOoun dpacTnpldTNTA anoTeAEl, KATA KAMNOIOV TPOMO, MPOEKTACN TNG dPACTNPIOTNTAG TOU
npoonTIKoU 0anedou oTIG TPEIC OIdoTACEIG.
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2.5 PROJECT FYMNAZIOY — OepgaTikn evoTnTa: TO NPOONTIKO
HOVTEAO ToUu Alberti

H 18€a Tou osvapiou
H kaTtaokeur npoonTIKWV HovTéAwv, OnAadr npoTunwv avanapdoracng TngG onTIKAG Wag avTiAnyng, EXEl
npokUWel and TIC Npoondbeisc TwV KAAAITEXVWV va AUcouv To npoPAnua Tng dnuioupyiag €vog nio
aAnBo@avouc xwpou.

O1 npoondaBeiec auTeg, 1I010iTEPA KATa Tnv AvayEvvnon, npaypartonoinénkav and KAAAMTEXVEG, Ol onoiol
d1EBeTav noAU kaAn yvwon TnG EukAeideiag MewpeTpiag, aAAd kal padnuartiko €vaoTikTo. 'Evag and autoug
ATav kal o Alberti, 0 onoioG nepiEypaye PeE akpiBeld TIG YEVIKEC APXEC KATAOKEUNG €VOG MPOOMTIKOU
dangdou kalr dnuioUpynoe TNV nNpwTN OewpnTiKA MPOCEYYION TOU MPOBANMUATOG TNG MNPOONTIKAC
avanapdoTacng Tou XWPouU.

To povTEAO MPOONTIKNAG Nou dnuioUpynoe o Alberti €xel npokUWel and Tnv npobeon Tou KAAAITEXvn va
KaTaokeudosl pia TpiodiaoTaTtn avTiAnwn o dUo OdiacTaocsic. Ekeivo nou yvwpile noAU kaAd, kai
XpnoiJonoinos w¢ Baciko epyaAsio yia To JOVTEAO Tou, ATav To Gswpnua Tou OaAn kail n avriAnwn oTI n
napaAAnAia petagepel TIG avaloyiec and pia subeia o€ pia AaAAn.

To UOVTEAO PEPEI EVOWUATWHEVA PMaBnuaTikG Ta onoia ival duvaTtov va avadeixBouv oe didpopa enineda.
O oxedlaopOC TOU Ogvapiou €XEl GTOXO TNV EUMAOKN TwV PaOnTwv ot dpacTnplOTNTEG KATA TIC onoieg Ba
avalnTtioouv anAec oxeoelc (YPAUMIKEG I UN) HETAEU peyeBwv nou petaBaAAlovTal, kabBwg XeipiovTal Kai
MEAETOUV pia duvapikn npooopoiwon Tng 10éac Tou Alberti. ApaoTnploTNTEG AUTAC TNC HOPPNC
evOeikvuvTal yia padnTég Twv dUo TeAeuTaiwv TaEEwV Tou yupvaaiou, kKupiwg dg yia Tnv ' Tupvaoiou.

Naidaywyiko nAaiocio

Ta pabnuaTikd kai n Téxvn €ival dUo Xwpol Nou cuvOEovTal AppnkTd. AEKAOEG KAAAITEXVEG «MAVTPEWPAV>»
KUPIOAEKTIKA Ta OUO auTd npoidvTa Tou avlpwnivou NMoAITIONOU Kal KaBlEepwaav TACEIG KAl HOPPEG TEXVNG
nou ouveBeTav appovika kal Ta duo. Idiaitepa atn {wypaPikn, o KAANITEXVNG dnuioupyei he Bdon To NwG
avTiIAapBAaveTal To XwpPo Kal Tn Ooun Tou Kal TNV avTiAnwn Tou auTn TNV eniBAAAel, kabwg dnUIoupyei Tov
1I010ITEPO XWPO TWV EPYWV TOU.

O1 apxaiol 'EAANveG kal Pwpaiol kaAAITExvee (wypagpilav PEoa ano pia aEovoueTpIkh avTiAnwn yia To
XWPO, TOV onoio napiotavav He Hop®pr KUBou. AUTR akpIB®WG €ival n eukAeideia avTiAnyn, nou
BacileTal og pia dlTUNWON TOU MEPMNTOU AITANATOG, KATA Tnv onoia ano &va onueio pnopoUpe va
(PEPOUME POVO pia napdAAnAn npoc pia aAAn uBsia.

Enopévwg, To dwpdTio gival évag kUBog, To de NaTwa sival Eva napaAAnAdypappo.

Edw o Xwpocg dev avanaplioTaral €Tl ONw¢ «@aiveral», aAAd PE TPOMO WOTE va €ival ouupaTog PE TO
NEYNTO aiTnMA.

To «@aiveoBal» Twv Npayuatwv nATav andrn, weudaiobnon, evw n EukAeideia MewueTpia unnp&e To
aopaléc kaTaguylo yia TNV €ykupn napdoracn Twv Npayddtwyv. H oTpo®n npog hia nio avepwnokeVTpIKN
NPOCEYYION TwWV NpayuaTtwv, n onoia diagaiveral Kata Tnv Avayevvnon, Kateubuvel To evdlapEépov TwV
HaONUATIKOV-KAANITEXVWV O NePAITEPW Pabnuartikonoinon TnNG ONTIKAC HWacg avTiAnwng. Kévrpo Tou
evOIa@EPOVTOC €ival To avBpwnivo YaTI, eV €pyaieio TG HABNUATIKNG ene€epyaaiag gival kai ndAi ol 1I0€eg
Tou EukAegidn. To pelua autod, Nou anoTeAEi oTnVv oudia NVEUPATIKO Kivnua, ouvéBale aTn dnuioupyia Twv
apxwv TNG NPOONTIKNAG KAl YEVVNOE €va VEo HadnuaTikd kAado, ekeivov TnG MpoBoAIkhg MewpeTpiac.

2Tn ouyxpovn Cwypagikrn n napoudia TnG YEWMETPIKAG aAvTIANWNG €ival o€ MOAAEG MEPINTWOEIG KATI
nepioooTeEPO anod eupavnc. XapakTnploTikd napadsiyyata e€ival To apkeTra npdéo@arto peUha Tou
«KUBIOWOU» Kal oI avaTPENTIKEG KATAOKEUEC Tou Escher.
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Juan Gris, «To BiBAio», 1913 Escher: ZxXeTikOTNTA

O1 JIkTUAKEG di1gUBUVOEIC TwV EIKOVWY Tov 5/2008 civai:

HAekTpovikn BIBAIOBRKN ME TO OUVOAO TWV £pYwV Tou Escher: http://www.mcescher.net/target62.html
HAekTpovikn OleUBuvon HeE a@iosg ano £pya KAAMTEXVWV nou akoAouBnoav Tnv TeEXVOTpornia Tou
kuBiopoU: http://www.allposters.com/-sp/The-Book-1913-Posters_i1989379 .htm

O1 d0paoTnpIOTNTEC TOU MNApPOVTOC Oevapiou €xXouv oOTOXO va avadeiEouv Ta paAdnuaATika nou e&ivai
EVOWUATWHEVA OE Wia GUYKEKPIPEVN Hop®pn TNG {wypaPIKNAG TEXVNG, TV NPoonTIKr. H npoonTikf ouvioTa
€va KOMBIKO OnuEio ouvavTnong TNG TEXVNG ME Ta NaBnuaTika kal anoTeAel hia npwTng TaEewg sukaipia va
EUNAAKOUV oI JabnTeg o€ OIEPEUVNOEIC TWV HABNUATIKWY IBEWV Nou SOHOUV TN XWPIKN Kag avriAnyn.

O1 yaBbnTec odnyolvTal os pia oTradiakr JabnuaTikonoinon Tou TPOMou HE Tov ornoio avTIAauBavouaoTe €va
0anedo, Tou TPOMOU HE TOV OMoio naplioTavovTal Td AavTIKEIJeEVa nou BpiokovTal 0 anooTaacn, Kabwgc kai
TwVv OIa0TACEWVY NMou PaiveTal 0TI £X0UV TA AQVTIKEINEVA AUTA.

Me Tov Opo padnuatikonoinon npoadiopileTal n v yével diadikaagia dnuioupyiag TNG NadnuaTikng yvwaonc.
Kabe padnuartikn dpacTtnpidtnTa 6a pnopolos va XapakTnpIioTei €iTe wg opildvTia padnuartikonoinaon, 6Tav
npoxwpd anod Ta ¢paAlvOPEVA NPOGC Td JABNUATIKA, €iTE WC KAaTAKOPUPN, 0Tav evTonileTal ANOKAEIOTIKA OTO
XWPOo TWV pabnuaTikwv (Treffers, 1987). 3TO OUYKEKPIYEVO OvApPIO Ol HaBnTEC Ba gunAakouv TOOO OE
dpaoTnpIoTNTEG o0pIlovTIaC 000 Kdal KABeTNC pabnuaTikonoinong. SUYKEKPIYEVA, aQeTnpia  TwvV
0pacTnNPIOTATWV €ival €va (AiVOUEVO Mou a@opd oTnV ONTIKA Mac avriAnywn. XTo (aivouevo auTto ol
MabnTéc Ba esiodyouv MPETABANTEG, 6a MNpaAypaTtonoiNoouv HETPROEIC Kal TeEAIKG 6a dnuioupynoouv
MadnuaTiko nepiexopevo kal dopr) Tnv onoia 6a PEAETAOOUV HE TAa PABNUATIKA gpydAsia nou JiaBEToUV.
AuTn n diadikacia odnyei Toug PAdNTEG OTNV €NAVAKATACKEUN TWV HABNUATIKWV €VVOIWV HE TN onuacia
nou anodidel oTtov 0po o Gravemeijer (2000), dnAadn enavaAauBavouv, os aTodikd NAgov eninedo, TNV
KATAOKEUN TNG HABNUATIKAC yvwong HE Tov Tpono nou unodeikvuel n IoTtopia Twv MabnuaTtikwv. H
IOTOPIKN Mopeia €xel onuaivovra poAo, apou Ba pnopoucape va Bewpnooupe OTI n dnuioupyia Tng
HalnuaTikng yvwaong gaiveral va NpogpXeTal anod dpAacel nadnuaTtikonoinong Twv HEA®WYV TNG KOIVOTNTAG
kal and enikolvwvia kal dianpayudTeuon TwV IOE®WV Nou NPoKUNTOUV.

AidakTikn a&ia

O1 nepiopiopoi nou eniBdAAouv To AvaAuTiko Mpoypaupa Znoudwv, To wpdplio didaokaAiag kal Ta oXoAIka
gyXxelpidia kabopilouv €va OUYKEKPIMEVO MAdiclo JIOAKTIKNG MNPAKTIKAG Yid Td PaABnuaTika TOOO aTO
yupvdaoio 000 kal oto AUkelo. H UAn ival kartaveunuévn oe diakpita KepdAdaia, kabéva and Ta onoia
NPAydaTeUeTal Hid OUYKEKPIMEVN BepaTikn &voTnTd. H yewpeTpia anoTeAei éva EeXwpioTO YVWOTIKO
avTIKEIYEVO, MOU (PaiveTal va unv €Xel kapid oxeon Ye TNV UAN TN aAyeBpac Kal Twv GuvapTAOEWV. Mg Tov
Tpono auTto dnuioupyolvTal oTeyavda PETAEU TwV BEUATIKWY EVOTNTWV.

Ano Tnv dAAn, n ouvneng OdIOAKTIKN MPAkKTIKN odnyei og dianpayudTteuon TngG katdoTaong npoBAnuaTog
HEOW TWV OTATIKOV EIKOVWV TWV YEWUETPIKOV OXNHATWV KAl TWV YPAPIKOV NApAcTACEWY NAVw OTO XAPTI.
H npakTIKn auTh €x€l WG AnOTEAEOUA O YABNTAC va anokKTrnoel Ta €podia yia Tn AUCN aoknoswVv Nou £X0uvV
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NEPIOCCOTEPO OXEON ME KABAPA YEWMETPIKA AVTIKEIMEVA NaApA HME NMpayhaTika npoBAnuata. AuTO €XEl WG
OUVENEId TO vONUA TwWV HABNUATIKOV €VVOIOV vd AVvTAEiTal katd kKUpIo AOYo and Tnv euneipia Twv
apnNPNUEVWV OTATIKWOV OXNUATWY, 00OV apopd OTn YEWHETPIA, | and TOUG OUVTAKTIKOUG KAVOVEC TWV
oUMBOAWYV, 600V apopd oTnv AAyeRpa.

ME TO GUYKEKPINEVO OEVAPIO OI HaBNTEG Ba ouvOEoOUV JIAPOPETIKEC DIDAKTIKEC eVOTNTECG, AAAA KUpiwg Ba
OUOXETIOOUV HABNUATIKEC £vVvoleC HE aAUBEVTIKEC KaTaoTdaoelc npofAfpaToc. H didackaAia Twv
HadnuaTikwv peoa and Tn Olgpelvnon KATACTACEWV MpoBANUaATog avayvwpileTal andé Tn Padnuarikn
kolvoTnTa (Schoenfeld, 1985) wG To KaTe€oxnv MECOV yia va €PNAAKOUV Ol PABNTEG O PABNUATIKEG
dpaoTnpidTNTEG. KaTta tnv Sfard (1997), n pabnuaTtikn naideia 6a npenel va enNIKEVTPWOEl TO evOIAPEPOV
TNG oTnNV avantu&én TnG padnuaTikonoinong, avTi yia Tn padnuartikn yvwon and pévn Tng, Kalr auto divel
Mia aAAn kaTtelBuvon oTnv €peuva, a@oU Tnv anopakpuUvel and Tnv anAn a&loAdynon TnG eKTEAEGNG
npa&ewv (performance) anod Pepiag nadbnTwv.

H xprion Tou unoAoyloTr O6a emTpéwel oTouC HaBNTEC Tn Onuioupyia Kal HPEAETN JUVAPIK®V
avanapaoTacswy, Kabwg Kal Tov evToniond otabepwv Kal HETABANTWV HeyeBwvV PECA O €va PabnuaTtiko
MOVvTEAO, kal Ba Onuioupynosl péoa oTnv oudada eukaipiec yia OlaTUNWON EIKACIWV, €AEYXO Kal
dlanpayudaTteuan.

TéAog, n d1dakTIKn nopeia Ba oAokAnpwOei Pe €va oTadio nou eival aduvartov va uAonoindei Ye Ta oTaTika
MEoa Tou nivaka kal Tou TeTpadiou. MpokeiTal yia Tn dnuioupyia evog duvapikoU MPoonTIKoU Xwpou, O
ornoioc 6a QEpel EVOWPATWHEVA TA JABNPATIKA NMou KAaTaokelaoayv ol JabnTég, HEAETWVTAG TO UOVTEAO TOU
Alberti. O xwpog Ba €ival kaTd Kanolov TPOMO NAPAUETPIKOC, apoU Ba pnopei va peTaBaileral kabwg Oa
METABAAAOVTAl Ol NAPAMETPOI TNG KATAOKEUNG TOU. XTO OTAdIo auTo ol PabnTéc B6a ulonoifoouv pia
EMEKTACN TNG NPOONTIKAG AMEIKOVIONG anod To dAnedo OTOV £0WTEPIKO XWPOo. O HadnuaTIkKEG EVVOIEG Kal
ox€oeic nou Ba npokUwouv and TIC dpacTnploTnNTeEC Ba ouvdeBoUv, yia Toucg HadNTEC, ME AUBEVTIKEC
NPAyHaTIKEC KATAOTACEIC KAl 6a avTAfoouVv vonua ano auTeg.

2.5.1 IoTopikO NAAicIo TOU EKNAIBEUTIKOU CEVApPiIiOU

H npwTtn npaypateia yia Tn Oswpia Tng {wypaikng cival 1o BiBAio lMepi Zwypapiknc Tou Leon Battista
Alberti. Av kal gggavioTnke o€ pia Xpovikn oTiyun (1435-1436) katd Tnv onoia n naAid kal véa TAagn
npayuaTtwy ornv Téxvn €€akoAouBouoav va guvunapyouv otn ®AwpevTia, npbe og pnén Pe To Meoaiwva
KAl NPOETOINACE TO €0APOG YIA TNV TEXVN, TOV KAANITEXVN KAl TOV NPOOTATN TWV TEXVWV TNG AvayEvvnong.
H npakTikn TNG {wypapIKAG TOOO OTO E0WTEPIKO OG0 KAl OTO £EWTEPIKO TNG PAWpPEVTIAC NEpAce ypryopa
oTnVv €nippon Twv I3ewv nou npowdolvTal ato oUyypapud. H peTadppacn and 1o AATIVIKO NpwTOTUNO OTa
ITaAlkd and Tov idio Tov Alberti €ylve avapnaoTn, KaBwc BewprBnNKe «EUNVEUTHEVO EYXEIPIDIO>.

To idl0 €pyo yvwpIoE MOAAEC AKOMUN METAPPACEIC KAl €navekdOoelg, ennpedlovTac Kal GAAEC OXOAEG
(wypapwv otnv Eupwnn (FaAAia kai AyyAia) and 1o 160 péEXp! kal To 180 aiwva. 'Opwc KaGbe @opa ol
{wypa@ol UloBeTOUOAaV €KEIVEC TIC I0€EC NOU €EunnpeToloav TIG JIKEC TOUG AVAYKEC KAl anavrouoav OTIC
NPOCWNIKEC TOUC avalnTnosiC yia Mia TEXvN nio Aoyikn Kal peaAigTikn. 'ETol ol npoTtaocelg Tou Alberti
e€eAixBnkav oge auoTnpoUc Kavoveg kal d0BnNKe UNEPPBOAIKN EU@aAan OTIC avTIANWEIC TOU yia Tn AoYIKRA, ThV
aAnBogaveia kai Tnv a&lonpéneia orn {wypaPIkr, ENITPENOVTAC O NMOAAOUC KPITIKOUG ONUEPA va Bewpouv
To lNepi Zwypa®iknc wc TNV aItia yia Tov akadnuaioho Tng TEXVNC Tou 170u kal 18ou aiwva.

QoTdoo Ba nNpenel va £XOUPE OTO HUAAO PAC OTI TO OUYKEKPIYEVO £PYO AVAPEPETAl KAl NNyalsl NpwTIOTWG
anod Tnv TExvn TNG PAwpevTiag Tou 150u aimva. Kabwg o Alberti To 1434 rTav YEAOG TNG akoAouBiag Tou
Mana Euyeviou 1V, €ixe Tn OuvaTtoTnTa va MEAETA Ta €pya Twv Brunelleschi, Donatello, Ghiberti kai
Masaccio. AuTOC akpIiBwC o Baupacpoc kal n aiolodofia Tou vyia Ta emTelydaTa TnG VEAG €NoXNC
ekppalovral otnv npayuateia Tou [flepi Zwypagikng. Eival eniong xapaktnploTikd OTI deixvel va
evOIAPEPETAIl, MPOKEINEVOU OAN AUTH N YVWON NOU dnokTHBnNKe anod ToUG OUNAVIOTEG —Kal €10IKOTEPA N VEA
oUMAVIOTIKN TEXVN TNG PAwpevTiac— va yivel npooiti oto upUTEPO KOIVO Kal OXI MOvo aToug fodn
MUNMEVOUC.

AEiCel va onueiwBei OTI o Alberti yvwpile Ta NpoBARUATA HPE Ta onoia £pXETal AVTIMETWNOG £vag
KaAAITEXvNG. Yndpxouv oToixeia OTI av kal dev KaTeixe OAEG TIC TEXVEG o BABog, woTdoo pnopoUds va
Cwypailel, va @Tiaxvel oxedia, €pya YAUNTIKAG KAl XAPAKTIKNG. EniNAéov, ol KAAMTEXVIKEC TOU YVWOEIG
nepieAauBavav pia Babia avriAnyn Tng TEXVNG TNG Bopeiag ITaAiag, pia yvwpiyia ge TV TexvN TNG FaAAiag
kKal Tov Katw Xwpwv kKdl é&va {wnpo evdlaPEpov yia Ta €pyd TNG pwHAIKNG ApxaloTntag, Kabwc
EVTUNWOIaoTei and auTta katd Tn diahovi Tou oTn Pwun ano 1o 1431.
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O1 OUXVEG avaQopEC ToU Og apxaioug 'EAANVEC kal Pwuaioug ouyypa@eic, kabwg kal n ouyypagr| doKIdiwy,
(pavepwvouv TNV &efolkeimwon aAAd kal Tnv npoondbesid Tou yia ONUIOUPYIKA agopoiwon TnG apxaiag
dlavonong. O Alberti 01€6eTe ao@AA®C TO avaAoyo MVeUpaTiko unofabpo, AOyw Tng akadnuaikng Tou
eknaideuong, n onoia, wWOTOCGO, Otv OJIEPEPE ONUAvTIKG and eKkeivn Twv undAoinwv oupavioTwv. O
oupaviopocg ATav To Kivnua nou Bswpei 6TI n aAfBeia, n nBikn, n dikaloouvn Ba npénel va npoodiopifovTal
ME Baon Tic navavBpwniveg a&iec, ol onoiec NPoEpXovTal anod Tnv Koivh avepwnivn guan.

2Tn OXOAn Barzizza otn MNadoua yvwpioe TOGO TN MeECAIWVIKA O10ackOuevn UAN 000 Kal Ta npocgara
avakaAu@BEvTa xelpoypa®a Tng ApxalotnTac, evw oTto MNavenioTnuio TnNG Bologna KAAANEPYNOE TIG KPITIKEC
KAl OUVBETIKEG TOU IKAVOTNTEC.

Anodppola Twv napandvw ATAv n Npoondadsld Tou aTo €pyo Tou [lepi Zwypa®iknc va oTnpiEel ye enituxia
TNV €niXeipnuaToAoyia Tou, n onoia unNAoUTI(ETAl YE AvVAPOPEC OE APXAIOUG CUYYPAPEIC Kal YaBnuaTIKEG
anodei&elq.

O Alberti avTAei and Tov Kiképwva Tn YEBodo avaAuong kal cuvBeong, cUNPWVA JE TNV onoia o avepwnog
Kal n opBoAOYIOTIKN TOU OKEWN TOMOBETEITAI OTO KEVTPO TNG QUONG KAl TNG TEXvNG. H yvwan anokTaTal
HEOW Twv aioBnoewv. O napatnpnoeli nou npaypartonoioUvTal PECW TwV aloBnocswv odnyouv o€
ouhnepaocuaTa, Ta onoia o avlpwnog oxnuarilel €éneira and ouykpioslc. MNa Tov Alberti kal Toucg
ouyxpovoUc Tou n @Uaon €ival ogoyevng Kal, kabwg eival €ral, To 0Aov yiveTal yvwaoTd ano To onueio Tou
TO onoio anoTeA&i avTikeiyevo napaTrpnong. Eooov o avBpwnog, n @uon Kal Ta padnuartika sivar 6Aa
MEPN TOU idlou OuVOAOU, 0 AvBpwnog dev £XEl NAPA va XPNOILOMNOIACEl T JABnuUaTikda, yid va KAaTavonoel
Kal va eAgy&el TN @uon. AuTto Oev yivetal nouBevd aAloU @avepOTEpo OCO OTNV €punveia nou Jivel o
Alberti yia Tnv npoonTikf. Edw Ta padnuatikd XpnoigonoloUvTdl wG MECO YIA VA KATAOKEUAOEl KAl va
eAéyEel 0 avBpwnog To XWpPo, ONnou Ba KAToIKNOEl €iTe WG dpwWV €ITE WG NAPATNPNTAC.

Mepi Zwypa®ikng

Kabwc o Brunelleschi dev agnoe ypanTtr avapopd OXETIKA UE TA EUPNUATA TOU NeEPi NPooNnTIKAC, o Alberti
unnp&e o NpwTog nou dIaTUNwWaoe ypanTwg Tn Bewpia Tou aTnv npayparteia Tou lepi Zwypapikng (Della
pittura) To 1435. Ekei divel nAnpo@opieg yia Toug {wypaPoug KAl NPAKTIKEG CUMBOUAEG yia TO NwG va
{wypagioel Kaveic istoria r 10TOPIKOUC NiVAKEG. 3To onueio autd Ba oulnTrioOUHPE NOVO TO KOUMATI EKEIVO,
oTO onoio diveTal N NPpWTN yPANTn AEPIYPAPR TNG YPANMIKAG NPOONTIKNAG.

O Alberti NepIEypawe TIC YEVIKEGC APXEC Yia Tn Onuioupyia &vOC OCUHMETPIKA MEIOUPEVOU OIKTUWTOU
NAEYNATOC TETPAYWVWY OTO OANEd0 TNG EIKOVAG KAl napeixe Tnv npwTtn BswpnTikn avagopd autoU nou
ONMEPA anoKaAoUKE YPANMIKT MPOONTIKN.

[N
$AIH MPOTH $ALH AEYTEPH
? o
3 braccia | -“""""EEEEEEEEEEEEEEEEEE?A
-j -f /f \
1 braccio 1braccio

Tnv nepléypawe oav pia NpoBoAn Kal €Enynos Tn ox€on avauyeoa ortn 6€on Tou paTioU, Tou Kwvou K TNG
0paonC Kal TnG TOMNG Tou e To eninedo M Tng eIkovac.

AIEKPIVE TNV KATAoKeun o dUo ¢daoceig, ol onoieg ouvdualovTdl Kdl dnuIoupyouv &va JIKTUWTO MAEya
NPOONTIKWV TETPAYWVWYV NMOU CUYKAIVEI Npog &va onueio ® oTo BaBoG, To onueio PUYNC.

O Alberti npoTeivel va OUOXETIOTEI TO UWoG Tou BeaTn (3 braccia) e To PEYEBOC TWV TETPAYWVWV TOU
dan&dou (1 braccio) kal enionuaivel 0TI €vag TpOnog va eAeyxBei n opBOTNTA Tou oxediou eival n cUykAion
TwV dIAYWViwV TV TETPAYWVWV O €va Jovadiko onuEio oTo £dagog.
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H vopIpn kataokeun (Costruzione Legittima)

O Alberti neplypa@el Tn HEBODO yia TNV KATAOKEUN HIAG €IKOVAG opIfOVTIOU OJIKTUWTOU NAEYHATOC
TETPAYWVWV, ONWG €ival ol AIBOCTPWTEG NAAKEC O WId NAAQTEIA. STNV NEPIYPAPr] TOU TOonoBeTEl TIC OpOEC
YWVIEG Kal TIC NAAQYIEG TOMEG O ANOOTACEIG Nou opifovtal and €va braccio, pia @AwpevTivikn povada
METPNONG ion pe To 1/3 Tou UWoucg evoc avBpwnou, 23 nepinou ivioeg (58,42 €K.). AUTh N KATAOKEUN Tou
ovopaoTnke Costruzione Legittima.

H povada peTpnong braccio (1/3 Tou Uwoug
evoc avBpwnou). H Bdaon TNG eikoévag
XwpileTal og braccia. To UWog Tou avBpwnou
OTO MnpoaoTivo nAdvo divel To €ningdo Tou

3 braccia opicovTa.

OPIZONTAZ @

O1 kdBeTec eubeiec ota dakpa Twv braccio
OUYKAIVOUV 0TO MpoonTIkKO anueio ® nou eival

dyog TO ONMEio PUYNC.
avepwIToU
/// 3 braccia
A 1braccio K r
OI NAEUPIKEG TOMEG TWV OMTIKWV AKTIVWV HE
TNV KAaTakopupn nAsupd Tou «napabupou»
npoodlopifouv Ta onueia anoé Ta onoia 6a
(PEPOUHE TIC NAPAAANAEC.
OPIZONTAS © 3 braccia ) , , .
AUTEG 01 NnapaAAnAeg kabopilouv TIG 0pIfOVTIEG
YPAUHEG TOU MAEYHATOG KAl O OUVOUAOHO ME
TIG OUuykAivouoeg kdaOeTec pag divouv Tnv
Uyog aiobnon Tou Babouc.
avepwIToU
3 braccia
A 1braccio K o

QoT000, N neplypa®n Tou Alberti €ival Aiyo
aoca@ng Kal avoikTn o€ NoIKIAeg epunveieg. O
Samuel Y. Edgerton €03€I&e OTI n neplypagn
Tou Alberti unaivioooTav 0TI To onueio B€aong
£npene va TonoBeTnBei oTnv Aakpn Tou nivaka
Kal 0TI 0 KAAAITEXVNG anopacilel OUVEN®G TN

DR EORTAR & 2R féon Tou emnédou TNG ekOvac. Ta duo
_// N dlaypauuata nou neplypagel o Alberti oTnv

aliiny npaypatikdTnTa aAAnAokaAunTovTal kalr uno
i ‘11 ez = o OpIOUEVEG OUVORKeg, OTAv TO €Minedo TNG
/M- < avBpwTTOU €IKOVAG TOMOBETEITAl OTO KEVTPO TOU Mivaka,
: 3 3 braccia . . \
. W\( : EXOUV WG CII'IOTE)\€0'|J'CI To  onpeio 33
~ i & anooTacew¢ kar n 6Beon Tou OBeatn va
A 1braccio K

OUMNINTOUV.

2.5.2 MalnuaTika Tou povTéAou Tou Alberti

Ta padnuaTika nou oXeTidovTdl JE TO HOVTEAO Tou Alberti agpopoUvVv KUpiwG OTIC OXECEIG TWV TUNHATWY Mou
onuioupyouvTal and TIG TOUEC TWV ONTIKWV AKTIVWV PE TV KATAKOPUPN NAEUPA Tou «nNapdbupoux» Kal TwV
TUNMATWV Nou opifovTal and TIC TOMEG TwWV CUYKAIVOUGWY KABETWV PE TIC NapAAANAEC.

©a &eKIVOOUNE WE TIG APIOUNTIKEC OXECEIC TWV THNUATWY nou opifovTal and TIG ONTIKEC AKTIVEG NAVW OTO
KATakopuQo €ninedo.

270 oxnMa nou akoAouBei exoupe Bewprioel h To Uwog OB Tou nmapaTnpnTh Nou PBpiokeTal o€ andaoTaon
AB=d and To KaTakopuPo €ninedo.
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To danedo eival XwpIohgévo O€ ioa TUAMATA WNKOUG Q.
o (Mpogavwg Ta TUAMATA AUTA avTIoTOIXOUV OTnV KAAuwyn
Tou dan€dou Pe TeETpaywva nAakidia).

AuTO nou napoucialel evOolAQEPOV €ival N OXEON TWV
TUNUATWV Al, AA, AE k.An. AkOun pacg evOlapEpel n oxéan
TWV TUNUATWV AT, TA, AE, EZ k.AnN.

A h | @ An6 Ta Tpiywva OBN «ka T[AN npokUnTel OTI
a.h
r B, = Ar—d— kal and Ta Tpiywva OMB kai AMA npokUnTel
+a
. 20.h . , . v.o.h
om B, =AA= onoTe gv yével ioxlel B, = .
K AN/ M/ N, A B d+2a d+v.a
a a a a d

H akoAouBia autny ek@palel Tn oxéon Bacn TnG onoiag PNopoUlE va UNOAOYICOUHE TO UWOG TOU TUXOVTOG

OnNMEIOU TOMNC NAVW OTO KATAKOPUPO €ninedo. AUTO nou Ba npEnel va €niCNUAVOUUE €ival OTI TO OUVEXEC

. , . , a.h).x | , , ,

MOVTEAO AUTAC TNG akoAouBiag, dnAadn To f(X)= ( id , €lval ouvaptnon Tng onoiag n ypagikn
o.X

d
napaortaaon eival yia unepBoAr pe acUPNTWTEG TIG €ubeiec y=h kal X =——(n guBeia auTtr) npopavwg dev
o

uAonoigiTal, apou x=0). AuTo onuaivel 6TI Ta onueia nou Ba npokUWouv and Tn ypaPikr napdoracn Tng
akoAouBiag Ba sival diaTeTaydEva NAvw o€ Jia unepBOAIKR KaunuAn.

B) Mg Bdaon Tnv nponyoUuevn akoAouBia pnopoUue va dnUIOUPYNOOUKE TNV akoAouBia Twv TuNUATwyv Al,
a.h.d

(o.v+d)[on(v-1)+d]
a.h.d
(on.x+d)[o.(x-1)+d] ’

A, AE, EZ k.An. To Tuxov Tunua o, 8a npokuwyel and tn diapopa By-Py-1, ONOTE @, =

Edw napatnpoUpe OTI TO GUVEXEG HOVTEAO TNG akoAouBiag, dnAadn n ocuvaptnon f(X) =
£XEl YpaPIkn napdoracon KaunuAn kai ival gdivouoa.

Y) Ac €pBoupe Twpa oTNV KATAAANAOTNTA TOoU HOVTEAOU, dnAadn oTnv IkavoTnTa Tou va diatnpei Tn
dlaywvio Tou danedou. Ma va eival kaTdAAnAo €va PovTéAo, Ba npEnel va diatnpei TIC 1I010TNTEC Tou
kabapd yewueTpikoU TETPAYWVOU Kal va TI¢ JeTaBiBadel oTo NpoonTIko TETpAywvo. H Baoikr 1010TNTa nou
dlaTnpEiTal KATA Tn METATPONN €VOC TETPAYWVOU O NMpoonTikd €ival n €ENc:

—

‘OTav 1O TETpCIY(DVO n To I'IpOOI'ITIKO TETpCIY(L)VO gival

xcopmusvo oe Vv? TeTpdywva, A MpoonTIKA TETpAywva ® o

avTioToixa, TOTE oI OJIAYWVIEC TwV TETPAYWVWV MOU

BpiokovTal oTNV K ypauun kai Kk othAn 6a avikouv navw orn

dlaywVIo TOU JEYAAOU TETPAYWVOU.

AuTO nou Ba npénel va anodeixTei ival 0TI Ta onueia M, K, A h

Bpiokovtal ortnv idla euBeia. Ta va anodeixtei n A

OuveuBegIakOTNTA, apKei va OeIXTEl OTI ugioTaTal n avaAoyia A

Ek AZ n\/mn\Z -

2(1 ZA B
MA9N 9 A
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H anodesiEn 6a oTnpIXTEl OTNV OUOIOTNTA TWV TPIYOVWV Kal 0TO Oewpnua Tou OaAn.

_ohd
o Ioxuen: £=£ aAAa £=&KGI €niNA£oV 92 _ (20+d)(o*d) = d .
TA AA AA B, B, 20h 2(o+d)
20+d
h_ﬂ
e IoxUsl EZE, aAAd O _hB, " dvo _ d , ENOPEVWE r__d

a OA ®A h h d+a 200 2(d+a)
'Onw¢ npokUNTel and Ta napandavw, dia yevikn anodeiEn akoAoubei akpiBwg Ta nponyoUueva Bruara,
OMWC To onoudaldTEPO ouunEpacpa eival 0TI To YovTEAO Tou Alberti diaTnpei Tn diaywvio OTO NPOONTIKA
TeETpAywvo, apa dnUIoUpYEi hia puUOIKA avanapdoTacr Tou.

0) YNoAoyIoNOG TOU HNKOUG TWV THNUATWY N TNG TUXAiag ogipdc K Twv NapaAAniwv.

Edw 6a npénel va unoAoyIoTei To TUAHPA N TNG O€Ipdc K O€
OXE0N HE Ta BACIKA PEYEBN TNG KATAOKEUNG, dnAadn To
Uwoc h, Tnv anooTtacn d Kal To YAKOG a TOU THAMATOC
TNG NPWTNG OEIPAG.

Av unoBéooupe OTI N NAapdAAnAn K nepva anod To onueio

@ o . n  h- , . . .
E, TOTE —= hK’ onou n noooTnta B. &ival ion pe
o
k.a.h , , . . oK
. And Tn oxéon autn npokunTel T, =a.(1- ).

d+k.a ox+d

Z; h Edw eival onuavTiko va KAvoule To €ENG oxoAlo: O TUNog

E nou divel To M, Oev MepiExel Tnv nocotnta h. AuTo

A onMaivel 0TI TO PAKOG TwV TUNHATWV TNG O£IpAg K €ival

Iy aQevoc oTabepd kal a@eTepou dOev €EapTdTal anod ToO
a d B l'Jlonq h.

2.5.3. AI3AKTIKN NPOCEYYIOT TOU CEVApiou

Mia 315akTIkn Oswpia
H yvwon kal n katavonon Miag Kkataoraong dev €ival TAUTOONHEG EVVOIEG. «Mnopei va yvwpilw KATI Xwpig
va To €XW KATAvonoel, dnAadn Xwpig va ynopw va To xpnoiponoinow». (Gerace 1992)

Mia padnaoiakn diadikacia, oTnv onoia o dI0ACKWY £XEl TOV NPWTO POAO, OEV AMOKAEIETAI va NAPEXEI OTOUG
HaONTEC YVWOEIC MOU TOUG €ival anapaitnTeG yid TNV EMITUXId TOUG OTO MAQICIO TV HABNTIKWV TOUG
UMNOXPEWOEWY, EKEIVO OUWG Nou dev gival eEa0@aAAIoUEVO gival n duvaTdTNTa £PAPPOYNG TOUG €Ew and To
XWPO auTo. H duvatdTnTa, Aoindv, e@apuoyng npolnobeTel katavonon, dnAadr) dnuioupyia NoAAwv Kai
OTIBApWV OUVOEOEWV METAEU TWV EVVOIWV, TIC ONOIEC 0 MABNTNG yvwpilel. To NARBoOC Kal n noloTNTa TWV
ouvOEoswv OTo JikTUO, TO onoio O1aB€Tel 0 padNTAG, (AiveTdl va OuVIOTOUV €va HPETPO yia To PBaduo
katavonong (Hiebert kai Carpenter, 1992). H katavonon OleupUveETAl oUVEXWG, KABWG avanTuooeTal TO
diKTUO Kal 600 0l oUVOETWOI YivovTal IOXUPOTEPOI, Yid To AOYo auTo dev eival duvaTto va BewpoUpe OTI pia
€vvola KaTavoeital n dev karavoeiTal, aAAd o1 n katavonan TnG €vvolag ival 1Ioxupn n oxli, oTI To €ninedo
KaTavonong €ivar uwnAod n xapnAo.

3€ €va evEPYNMA KATAvonong NNopoUHE va dIakpivOUUE ano Tn Jid Tn Jadnuarikn €vvold nou npokeITal va
katavonOei (target) kalr ano Tnv dAAn Tnv nnyn n Tn Bdon Tng karavonong (source) (Sierpinska, 1994). H
Badon TNC kaTtavonong ouykpoTeiTal and Ta npoUndpxovra OxnAUATd, vonTiIkKA MOVTEAA, ano TIG
EYKATEOTNMEVEG MABNUATIKEG €VVOIEC KAl YEVIKA anod auTd nou ouvhBwc anokaloUpe npolndpXOUoeg
YVWOoeIC. To unokeipyevo enixeipei NnpoBoAéc (mappings) and Tn Bdon npoc To oTOXO, UE ANOTEAECHUA O
TeAEUTAIOG va avTAei vonua and Tov 101aiTepo TPOMO HE TOV OMOIO N OUYKEKPIUEVN MPOPROAN eykabioTa
OUVOECDEIC HETAEU TwV U0 XWPWV.
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ApkeToi ouyypaeic (Lakoff and Nufiez, 1997- Chiu, 2000) diakpivouv dU0 KaATnyopieG NpoBoA®Y, AUTEG
OTIG 0onoiec n nnyn €ival n d1aicbnTIKR Kadl ATunn yvwon TOoU UMOKEIJEVOU KAl QUTEC OTIC OMOIEG N mnyn
gival N TUNIKA yvworn. 3TNV NpwTn NeEPINTWon n Katavonon xapaktnpiletar wg BgueAindng (grounded),
evw oTtn delTePn WG ouvdeon (linking). O d1aXWPIOWOG AUTOG napaneunel orn diakpion WETAEU opilovTiag
Kal KaTakopupng padnuartikonoinong kal €dw 6a pnopoUCAPE va OCUOXETIOOUWE Tn dladikaoia Tng
Madnuartikonoinong Pe ekeivn TNG KATavonong, agoU kal oTIC dU0 ol YVWOTIKEG dlEpyacieg €ival OUOIEC.
Suvowilovtac, 6a pnopoloaAue va EKTIMNOOUME TN HMABNUATIKN KATavonon, n KaAUuTepa To €ninedo
KaTavonong HIac MadnuaTikng €vvolag, HEOw Tou NANBOUC Kal TNG noioTNTAC TwWV OUVOECEWV TNG OTO
EVVOIOAOYIKO JikTUuO Tou paénTn. H BiwoiudTnTa TWV OUVOEONWV, ONwWC, €EapTdTal and Tov TPOMO Mnou
£€x0oUV dnuioupynOei kal Kupiwg and To av NPogEpxovTal anod TNV NPoowniKr EUneipia kal dpdon Tou pHadnTn
N and TIC NANPOQPOPIEC NMou €Xel anokopiosl and To diddokovTtd. H napandvw B6£on odnyei otnv avaykn
dnuioupyiag evog padnaoiakoU nNepIBAAAOVTOG NoU va Npocopoldalel NEPICCOTEPO O €va EPYACTNPIO EPEUVAC
kal dlanpaypdTeuonc, napd os €va akpoaTtrplo Tou OI0A0KOVTOC.

A15akTikn di1adikacia oTn oXoAIkn Tagn

O d10dokwv

‘'OTav n dpaoTnpidTNTa uAonolgital oTo OXOAIKO NepIBAAAov, o OIDAOKWY EXEl €va oUVOETO poOAo, KaBwg
KaA&iTal va ouvdudcoel Tn CUMNEPIPOPA TOU OUV-EPEUVNTI KAl UPBOUAoU o€ B€uaTa nou oxeTidovTtal T600
ME TIG TEXVIKEG 101AITEPOTNTEC Tou NePIBAAAOVTOC 000 Kal PE TO YVWOTIKO QVTIKEIMEVO. ZTNV apXh TNG
dpaoTtnpioTnTac 6a dnuIoUpyHOEl KivnTpa yia nepaiTépw oulnTnon kai diepelvnaon, BETovTac éva npofAnuUa
nou oXeTileTal Pe TIC 101AITEPOTNTEG TNG OpaonG pac. O1 NepIopIoPoi Nou pag eniBaAAel n opaocn pag Ba
Mnopoucav va BewpnBolv wg apeTnpia yia Tn HEAETN TNG ONTIKAG HAG avTiAnyng.

KaTda Tn diapkeia Tng dpactnpidTnTac o J1I0AoKwWV ENIKOIVWVEI Je KGBe ouada kal napakoAouBei TNV eEENIEN
TNG, NpoOTEivovTag, av auTo €ival anapaitnTo, oTOUC PaBnTEG va dlanpaydaTeuTouv NAdvw O KAMold VEd
I0£Q.

O ouvToVvIoNOC TwV opadwyv Ba pnopouUoe va yivel KaBe popd nou o d1dAoKWV KaAei TNV Ta&n va oulnTnoel
€va B€ua nou napouaialel 101aiTepo evdlaPépov N To eUpnua Kanolag oyadac nou iowg va (pavei Xprioigo
Kdl OTIC UNOAOIMEG.

>TOX0C O OAEC TIC (PACEIC TNG dpacTnPIOTNTAG €ival N Npowbnon HIAC EPEUVNTIKAG O0TAONC TWV HAdnTwy,
TOUG onoioug o JI0AOKWY MPOTPENEl VA MEIpAPATIOTOUV, WOTE vd €nIBERAI®OOUV 1N va anoppiyouv TIG
£1KACIEC Mou KAvouv, Kabwc¢ aAAnAenidpolv pe To pabnoiako nepiBaAlov. To nAaicio auto kabBapilel Tov
TPOMO JE TOV 0OMNoio 0 KaBnynTng ENIKOIVWVEI YE TNV TAEN.

Katapxfv ano@euyel va unodeiéer wg owoTo KATI Nou ol pabnTég €xouv Tn duvaToTNTa va €AEYEOUV HOVOI
TOUC Kal NpoTIYA va TouG NpoTpEWEl va To dianpayhaTeuTolV. EMITPENEl oToug HadnTég va avanTugouv TNV
EMNIXEIPNUATOAOYIA TOUG, akOPN Kal av auTr dev €ival yabnuaTika €ykupn. KateuBuvel Touc PabnTeg oxl
NPOG MIa OUYKEKPIYEVN andvtnon, aAAd npog pia noAAanAOGTNTA MpPOCEYYioEwv, Ol Omnoieg yivovTal
anodekTEG N anoppinTovTal and Toug idloug Toug padnTécg éneita and pia dianpayddTteucn oTnv onoia
OUMMETEXEI Kal 0 id10¢ 100TIWa.

Or uabntec

Méoa oTnv TAEn ol NadnTeg AsiIToupyouv O Tpia €nineda: OoTo ATOMIKO, OTO €MiNedo TNG MIKPAC oudadag Kai
oTo €ninedo TNG TAENG. To ATOMIKO €Ningdo 0 PHABNTNC ENIKOIVWVEI PE TOV AAAO 1 HE Toug AAAOUG pHadbnTég
TNG MIKPAG opdadag, diatnpwvTtag To OIKAIWPA Tou va ekQpdalel TIC NPOCWNIKEC TOU anOWEeIG KAl TIG
avTIppROEIG.

>To eninedo TNG MIKPAG opadac, Ta MEAN TNG ouvepyalovTtal, €V, OUYXPOVWG, avaAdupavouv
OUYKEKPIMEVEG UMOXPEWOEIC OXETIKA KE TNV €pyacia NMou KAAeiTal va oAoOKANpwOeEl n oddadda Touc. lMa
napadelyua, €va pélog 6a pnopouae va avaAdBel Tn GuAAoyn NANpo@opI®V Kal eIkOVwy and To d1adikTuo
0€ OXEON ME OPICPEVOUCG MIVAKEG, EVW £€va AAAo PEAOG Ba avalnTnosl NAnpogopieg aTn oXoAikn BIBAIOBNAKN.
TéNlog, ot €ninedo TAENG, Ol HABNTEC aAnoTeEAOUV HIA EPEUVNTIKA KOIVOTNTA, Ta MEAN TNG onoiag
ENIKOIVWVOUV KABe popd nou oAOKANPWVETAI ] €XEl NpoXwproel n dianpaypaTteuon os eninedo opadac.

O1 padbnTec epyadlovTal €iTe 0TO PUOIKO TOUC XWPO KAT 1diav, €ITE OTO €pyacTnpIO UMOAOYIOTWYV, Kal givai
XWPIOPEVO! 0 ouades. Kabe opada diabeTel €vav unoAoyioTr, €va TETpAadio Kal €va QUAAO €pyaciac Koivo
yla 6Aa Ta pEAN TNG.

Ta unoAoyioTikd epyaleia

H xprion evog duvapikoU YEWUETPIKOU AoylodikoU 6a pnopoUdes va dnuIoupynoel NMOAANEC €ukalpieg yia
Olepelivnon Twv WabnuaTikwv nou oxeTidovTal WE TNV ONTIKA HAG avTiAnyn Kal KAt €néKTacn HE TO
MOVTEAO Tou Alberti. ZUYKEKpPIYEVA, N KATAOKEUN €VOG JOVTEAOU HE TN XPrON OTATIK®WV avanapaoTasiakwy
MEOWV, ONWG €ival To JOAUBI Kal XapTi, Oev EMITPENEI TN MEAETN TwWV ISIOTATWVY TOU, TNV anodounon kai Tnv
avaouvleaor Tou. AVTIBETWS, OTNV NEPINTWON EVOC YEWHUETPIKOU AOYIOHIKOU, 0 XPNOTNG £Xel TN duvaToTnTd
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va eKTEAEOEI NeIPAPATA, va anodounoel TO HOVTEAO KAl va PEAETNOEI TNV KATAOKEUN TOU, va NPooapuoaoEl
TO HOVTEAO MAVW Ot &va £pYo TEXVNG, ONAAdN va To YETATPEWEl O €va dUVAMIKO EpYaAEio yia Tn UEAETN
£PYWV TEXVNC, TA OMNOId €ivdl KATAOKEUAOUEVA PE TIC APXEG TNC NPOONTIKAG.

>Tnv napouaa dpacTtnploTNTa n dUVANIKA avanapdcoTacn ToUu POVTEAOU Tou Alberti divel Tnv gukaipia oTo
HaenTn va Jdlepeuvnosl OXl AanAd HId YEWMPETPIKA avanapdoTacrn Tou, aAAd pia 600 To duvaTov Mnio
PEAAIOTIKI MPOCOUOIWCT TOU.

Edw Ba npenel va onueiwBei OTI oToug padbnTeG npoTeiveTal pia peBodog dlEepelivnong OXECEWY, N onoia
unopei va ulonoin®ei poévo ot €va duvapiko nepiBaAiov. MpokeTal yia Tn HEBODOO ToUu dUVAMIKOU
onueiou. H Baoikn 13€a TN ival n €EAG:

Ac unobBéooupe OTI diabéToupe £€va onueio O To onoio BewWpPOUNE WG TO ONUEio €KKivnong onolacdrnoTe
01adpoung. Ac unoBécoupe akoupn OTI 0 POvog duvaTdC METAOXNMATIONOG Tov ornoio pnopoUPE va
gpapupoooupe orto O eival n opilovTia Kal KATakopu®n JeTagopd. e auTn Tnv nepintwon 6a
XOPAKTNPICOUME To €ninedo Yag KkapTeolavod, onoTe av dIaBEToUPE Hia eEiowaon TNG HopPng y=Ff(x)(1), TOTE
n METABANTN x Ba ekppadel Tnv op1lOVTIA KAl Ny TNV KATAKOPUPN UETAKIVNON.

Av Topa NETABAAANOUME PE CUVEXN TPOMO TIG TIMEG TOU X Kdl eniBAAAoupe oTo onueio O va ypagel To iXvog
TOu, TOTE TO iXvoG auTd Ba diaypdyel pia KapnuAn.

H kapnuAn autr (dinAavn €ikova) €ival n KapTeoiavn ypagIikn avanapacraon
TNG ox€ong (1).

o _

2.5.4 ZX£€010 EKNAISEUTIKOV SpACTNPIOTATWV

OpifovTag TNV €évvola «OEVApPIO>

QG oevdapio Ba pnopoUos va opIoTel Wia dounuEvVN, NANPNG Kal epappoaciun diIdakTIKh npdTaon. Suvhdwc
TO OgvVAPIO EXEI TN HOPPR KEIMEVOU.

O npoodiopIouOC «dONNUEVN>» AvAPEPETAl OTN HOPQPr TOU Cevapiou, n onoia sivalr capng, dlakpiveTal og
BepaTikég evoTnTeG (Napaypdgouc) kal oTnpileTal g€ €&va POVTEAO NMou anoTeAEl Tn BAon TNG ouyypaencg
kal dA\wv oevapiov. O nNpoadlopIioPOC «NANPNG» ava@EPETAal 6TO OUVOAO TwV NTUXWV TNG HaBnoiakng
dladikaciag nou B6a npenel va avadei&el To Osvaplo, Ol OMNOIEC NMTUXEC Ba npenel va kaAunTouv TOOO Ta
naidaywyikd 000 Kal Ta YVWOTIKA Kal Ta kabapd pabnuartikd O6fuata Ta onoia npaypaTteUeTal To
OUYKEKPIPMEVO OevApIo. TEAOG, 0 OpOC «EPAPUOCIHO» Npoadiopilel To NAAiclo AsiToupyiag KAl EpApPOyYNnG
TOU OEvVapiou O€ NpayNaTIKEG OUVONKEC.

To oevaplo apBpwveTal NAVW o€ €va GUVOAO dpacTnploTHTWV Nou KAIgakwvovTal otadiakd kai odnyouv To
HaénThA aTnv oAOKANPWGON HIAG NopPEiac, TNV onoia €xel NPOCEKTIKA 0XeDIATEl 0 dNUIOUPYOC TOU OEVApIoU.
>& kGBe paon Tnc dpaoTnPIOTNTAG UNAPXOUV PUAAA €pyaciag yia Toug HabnTec. Ta UAAG auTd NepIEXOUV
EPWTNOEIC Nou npokahoUv Oianpayudreuon He BAon Ta epyaAeia pe Ta onoia eival €EonAlohévo TO
nepIBAiAov.

‘Evra&n Tou ogevapiou oto AvaAuTiko Mpoypappa

To oevaplo anguBuveTal oToug PadnTeg Tng I Tupvaciou kal evracoeral atnv UAN TOU KEQAAdiou TNG
YEWUETPIAC Kal TwV ouvapTAoewv. Yndapxel, woTtooo, duvatotnTa uAonoinong otn B’ Tlupvaciou, oTo
avTioToixo KepdAAdlo, ondTte o JIdAoKwV €xel Tn OuvaTtdTNTA va TPOMOMOINCEl N Kal vd d@aipEoel
EPWTAMATA, JETATPENOVTAC TN dPACTNPIOTNTA O AlYOTEPO ANAITNTIKA.

H ulonoinon Tou oevapiou kaAd Ba sival va npaypartonoinBei oto TEAOC Tou KepaAaiou, 0Tav NAEov ol
MaBNTEG €XOUV ANOKTNOEI TIC ANAPAITATEG HABNUATIKEG YVWOEIG-EPYAAEia nou oXeTi(ovTal PE TIC YPAPIKEG
napacTacsic ouvapThoewy. H evdelkTIKh didpkeia uAonoinong Tou €ival 10 nepinou wpec kal e€eAicosTal
KAluakoUPEVn anod Tnv anAn napatnpnon npoG Tn MeAETN kal Olepelvnon OCUOXETIOEWYV METAEU
METABAAANONEVWV PEYEBWDV.

MpoanaiToUHeva yia TRV uAonoinon Tou ogvapiou
e O yadbnTeg yvwpifouv OTI Ta avaAoya nood €X0UvV WG XapakTnpioTIKO Tnv eubeia di1aTta&n onueiwv
OoTO KapTeolavo eninedo. EninA€o,v Ta avTioTpOPwWG avaloya nood €Xouv YpA@IKEG NApacTACEIG
KauNUAEC Nou KATEuBUVOVTAl ACUPNTWTIKA NPOG TOUC AEOVEC.
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Eniong yvwpifouv TIG BACIKEG AEITOUPYIKOTNTEG EVOG OUVAMIKOU YEWHETPIKOU AoyiopikoU (n.X. The
Geometer’s Sketchpad) kal evdc AoyiopikoU dlepelvnong cuvapThoewyv (Function Probe). 'Epgacn
Ba npgnel va d0Bei 0TNV KATAOKEUN KAl NETPNON TUNHATWY, KABWC KAl oTnV anooToAn onuEiwv ano
TOV Nivaka oTo ypda@nua Kal 6To dUVANIKO PETAOXNHUATIONO VOC YPAPrUATOG.

O1 pabnrég epyadlovTal ava Celyn 1 TPIAOEC OTO EPYACTNPIO UMOAOYIOTWY TOU OXOAEIOU TOUG, OTOUG
onoiouc €xouv gykataoTabei Ta dUo AoyIouIKA. KaBe opdada O1aBETel Kal €va TETPADIO CNUEINTEWV.
‘Exel nponynGei pia dpaocTtnplOTNTA KATA TNV onoia ol PaBnTéC €XOUV KATAOKEUAOEl MHE TO
VEWHETPIKO AOYIOMIKO TO HOVTENO Tou Alberti. EGv o O0i1040KwWV EMIXEIPOElI va UAOMOINCElI TN
0paoTnpIOTNTA auTtdvoua, Xwpic va €xel dieEaxBei nponyoupevwg pia AAAn, TOTE Ba npénel va
ETOINACEI O iDI0C €va apxeio Pe To PHovTEAO Tou Alberti kal npiv and Tn dpacTnploTNTa va yivel pia
oUVTOMN EVNUEPWON TWV HABNTWV yid Tn oONUaAcia Kai TNV IOTOPIKN MNPOEAEUCN TOU HOVTEAOU
NPOONTIKNG TOU CUYKEKPIKMEVOU KAAAITEXVN.

1n ApaotnpioTnTta: OI ONTIKEZ AKTINEZ

Ailapkeia Tng dpaocTnpioTnTag: 3 JIOAKTIKEG WPEG.

H kataoraon npoBARpAToG:
O 010a0KwWV ENIXEIPEI va KIVNTOMOINCElI OTOUG HABNTEC, HEOA ano TNV €KTEAEDN €vOC anAoU MeIpAPATOC KAl
B<ToVTaC Npog dianpaypaTeuon To NapakaTw epwWTNUA:

2e noon andécgraocn and TNV nNpwTn onn A npenel va
TonoBeTricoupe pia deUTepn onn B, woTe o avBpwnog
oTnv €lkova va Jnopei va BAEnel and TIC ONEG TIG
YPAHHEG Y2 Kal Ys. H ypauun ys anéxel ano n yz 600
anexel n y, ano n vyi.

dUAAo epyaciag
1. KavTe €éva neipapa. KpatrioTte katakdpupa navw oto Bpavio oag £va diagavn (NAacTikd) Xapaka.

::::::;::x

TonoBeTnOTE O€ iI0€C ANOOTACEIG KAMola avTikeigeva (N.X. oTuAd). ZNUEIWOTE NAVW OTO XAPAKA TIG
anooTAoEIC OTIC onoiec ¢aiveral OTI BpiokovTal TA aAvTIKEIYEVA auTd. EnavaAdBeTe To neipapya pe
NeEPIOCCOTEPA AVTIKEIMEVA aUTR @opd. TI OXEOn €XOUV Ol «(pAIVOUEVEC» aAMNOOTACEIC MAVW OTO
XApaKka;

™

. Ac unoBéooupe OTI 0 avBpwnocg oTnv €ikova (kataotacn npoBARUAToc) PPIiOKETAl UNPOCTA O €va

MIKPO adlapaveg ToiIXio, Niow anod To onoio undpyxouv NApAAANAEC NpoG autd YPAPHEG, OfE i0EC
anooTdaocelg JeTa&l Toucg. To Toixio OlaBETel duo onég A kal B, and 6nou o avBpwnog pnopei va
napatnpei dUo ypaupEG. Av n NpwTN onn anéxel ano Tn BAon Tou Toixiou 40 €k., nogo Oa npénel va
anéxel n 0euUTeEPN;

KaTtaokeudoTe €va YeEWMUETPIKO OXNUA MNOU va avanapiotd TNV KATtaoTraon nou neplypagel To
npoBAnua.

4. EEeTaoTe ano noia PeyEdn eEapTdaTal n AUON TOU CUYKEKPINEVOU NPoBARNATOC.

5. KdavTe pia ekTignon yia Tnv andéoTtacn Twv onwv PE BAcn To OXNMAa KAl diTIOAOYROTE TNV.
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6. Me Tn BonBela TwV YEWUETPIKWY 0aC opyavwy eAEYETE av n eKTINNGCN 0ag auTr ATAV owoTn n oxl.

7. AvoiEte To apxeio Alberti_1. AvayvwpioTe oTo OXNua nou npoBAaAAsTal otnv oBovn Ta didagopd
oTOoIXEia TOU NPOoBANUATOG. EAEyETE Ta oTaBepd kal peTaBAnTa Pey€dn, cUpovTag Ta onueia M, B, 3.
Eival n npooopoiwon auTtr opola Pe TNV apxIkn katdaoraon Tou npoBARNATog;

8. Me Tn BonBeia Tou AoyIOHIKOU PETPAOTE TA PEYEBN Nou npodkeiTal va diepeuvnoeTe. KataypawTe TIG
METPAOEIC 0aG.

9. MeTaBaAeTe €va npog &va Ta PETABANTA MEYEDN Kal NEAETHOTE TIC METPROEIC Nou npoBdAlovTal aTnv
obovn.

10. MeEAETAOTE OTO KAPTECIAVO €Minedo Tn OXE0N TWV METABAAAOUEVWV PeyeBwv Pe Tn HEBODO ToU
duvapikoU onMeiou.

11. AlaTUNWOTE KAvOVEG OXETIKOUG ME TOUG TPONOUG Nou PeTaBaAAovTal Ta PHEYEDN NOU PEAETATE.
AVAapeEVOMEVN NOpPEia

KaAo Ba sival o diddokwyv va diakpivel TIG BACIKEG PATEIC TNG OPaAaTNPIOTNTAG, onoTe B6a kKAvel KAAUTEPN
KATAvourn Tou Xpovou.

H npwTn ¢don 8a pnopouos va XapakTnploTel wg d1aigbnTikh, KaTtd Tnv onoia ol HadnTeg S1aTUNWVOUV TIG
auBopuNTEC anOWEIG TOUG Yia Ta anoTEAECUATA TOU MEIPAPATOC KAl TN AUOn Tou apxikou npoBAnuaroc,
KaTaokeudlouv &va YEWHETPIKO OTATIKO HMOVTEAO Kal KAvouv Hia npoxeipn €kTignon Twv Oowv eixav
UnoBEoel.

>Tn deUTEPN PAON Ol HabnTeG MEAETOUV Wia duvapikn NPOCOMOoiwon TNG KATAoTaong, XpNolKdonoiwvTac Ta
gpyaAeia nou Touc napéxel To AoyIoHIKO. H ¢don auTtr 6a oAokAnpwOei ye pabnuaTikEG dIATUNWOEIC TWV
ONMAavTIK®WV NapaTtnpnoswy nou €Xouv KAVel ol uadnTeg.

Av o0 01daockwv €eMBUUEl va OAOKANPpwOesl Tn JdpacTnpioTNTd, OCOV a@OpPd OTn HAdnuaTikhg TNnG
auotnpdTNTa, WNopei va dianpayPaTeuTel JE Toug HabnTéG pia anodelgn Twv 60wV avedelEe To AOYIOHIKO
MEOW Twv peTprnocwv. H @daon autn 6a pnopoloe va XApakTnpioTeEi w¢ ¢daon Tng enikupwong. H
avapevopevn d10AKTIKN NOPEia YNOPEI GUVONTIKA va NepIypagei anod Tnv akdAoubn gsipd dpAcewv:

e 3TNV apxn ol HabnTég ekTeAoUv £€va anAd neipapa ue 1o diapavn Xapaka. STOXOC TOU MNEIPAPATOG
gival ol yabnTeg va oupnepdavouv OTI oI PAIVOUEVEC AaNoOTACEIC aQVTIKEINEVWY Nou PBpiokovTal aTo
opifovTio eninedo dev eival avaAoyeg KE TIC NPAYHATIKEG.

e 3Tn Ouvéxeld ol pabnTég dianpaypaTtevovTtal oTo TETPAdd Toug Tn delTepn OpacTnplidTNTa,
ENIXEIPWVTAC VA dNUIOUPYNOOUV €va YEWHETPIKO HOVTEAO TNG KATACOTAONC NPOBARNATOG.

e H oulATnon 6a nepioTpagei yUpw and Tnv aubopunTn eKTiNNON Twv YabnTtwv OTI n andoTacn Tou A
and 1o B Ba npenel va eival ion pge Tnv andéoracn Tou A and Tn Bdon, agou ol anooTAoElS TWV
YPAUH®V Y1, Y2, Y3 €ival iOC.

e O J1040KWV TOUG MPOTPENEl va eAEyEouv TNV unNoBeon auTh HEoa and To YEWHETPIKO HOVTEAO Kal
dlanpaydaTeUeTal JE TOUG MABNTEG TOV TPOMO KATACKEUNG KAl TA YEWMETPIKA OXNMATA nou gival
anapaitnTa.

e 'Eva avauevouevo oxnua 8a pnopoUoe va ival To napakatw:

O J10dokwv {NTa anod Toug WabnTeg va MeplypAyouv Kdal av €ival duvatov va TEKUNPIWOOUV TIG
£1Kaoiec Nou Ba KAVOUV Yia Tn oX£oN TWV AnooTACEWV TwWV ONUEiwv, Xwpic o id1oG va anoppiysl n
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va eniBefaiwosl kanoia and auTteés. EOdw Oa nTav xproigo ol padntég va ouvdudoouv Ta
OUMMNEPACHUATA TOUG ano To Neipapa Kal ano Ti¢ 0pacTnpIoTNTEC 2-6.

e OI paBbnTeg avoiyouv To apxeio Alberti_1 TnG npooopoiwong Kal HETAaBAAAouv Ta PeyEOn AM kail KM,
nou avTioToixoUv OTO UYogG Tou avBpwnou Kal oTnv anodoTaacr] Tou ano To ToIXio, XwpPig HETPNOEIC,
MEAETWVTAC ONTIKA TIC HETABOAEC TWV THNUATWV.

z K |

e Me Tn BonBeia Tou AoyIouIKOU PETpOUV Ta pNKN KA kal AB kal getaBaAlouv Ta peyédn AM kal MK,
nou avTioToiXoUv oTo UWog Tou avBpwnou Kal oTnv andoTacn Tou ano To ToiXio. Xwpig va
XPNOILOMNOINOOUV PETPHOEIC, MEAETOUV ONTIKA TIC HETABOAEG TWV THNHATWV.

e [lpoonaBolv va evronioouv KavOVveG CUPMETABOANG Kal dAAnAeEaptTnong Twv dUo peyebwv, OTav
hHeTaBdAAeTal To Uwocg MA, n anootaon MK kar n KP, kal va d1aTUNWOOUV KAVOVEC OXETIKA HUE TN
METABOAN Twv dUO AUTWV MeEYEBWV. ENIKEVTpWVOVTAl KUPIWC 0TO AOYO TWV TUNMATWY AUT®V Kdl HE
Tn BonBeia Tng apiBuounxavng epgavifouv oTnv 08ovn Tn HETPNON Tou Adyou.

e AlGKpiVOUV MNEPINTWOEIC YIA TO NOTE 0 AOYOC auTdC MeTaBAAAeTal, 6Tav petafaAlovTal Ta MA, KP
kalr MK, noTe napapéevel oTabepdc kal noTe Teivel va ndpel TV TinA 1.

e 3>Tn Oékatn dpacTnplOTNTA Ol NadnTEG eugavilouv To KAPTESIAVO ouoTnua a&ovwy nou dIabETel To
AoyiopikO. ©a nTav Xphoigo va opioouv w¢ apxr To onueio K nou BpiokeTal ndavw oTtnv
katakopupn. O didackwv oulntd padi Toug yia Tn HEBodo Tou duvapikoU onUEiou Nou NepIypAQeTal
oto BIBAio Twv padnTwv. Edw Ba npénel va avadeiXTei n onuaocia Tng Kivnong Tou onueiou nou
NPOKUNTEI KAl OTNV KaTeuBuvon auTth 8a nTav xpnoipgo va epwtndouv ol yabnTeg T onuacia pynopei
va £xel N Kivnon auTn navw os pia suBeia nou nepvd ano Tnv apxn Twv agovwyv. O TEAIKOG OTOXO0G
gival va pyeraoxnuaTioTei N H€B0doC Tou duvapikoU onueiou o €va pydAcio digpelivnong OXECEWV
O0Uo noowv, yia Ta onoia JIaBETOUUE OUVEXEIC HETPNOEIG, KABWG peTaBaAAovTal.

3TN ouvéxela HeTaPEpouv To K opifdvTia KaTd 1o TUAKa KA, onoTe npokunTel To onueio K'. 'Eneita
HMETAQEPOUV KATAKOpUPA To onueio K kata 1o TuApa AB, ondTe npokunTel TO onueio H oTo onoio
Ba eugavicouv ToO iXvog Tou.

EnmnAéov Ba pnopolos va {nNTNosl ano Toug NadnTEG va PMETAPEPOUV To onueio K' katakopugpa 600
gival kal 0 AdyoG Twv TUNUaTwv KA/AB eK(ppaouEVOG 0 €KATOOTA, onoTe Ba npokUWel To onueio O,
Tou onoiou Ba gu@aviocouv To iXVog Tou.

MOAIG peTaBAnBei To MA, Ta onueia H kar O B8a ypawouv and pia ypauun. O ypauuéG auTég Ba
anoTeAECOUV avTIKEIMEVO dlanpaypdaTeuong yia TouGg HabnTeéG, MPOKEIMEVOU va €Enynoouv Tn
OUMMETABOAN TwV TUNUATWV KABE Popd nou UETABAAAETAl N OUYKEKPIYEVN MNApapeTpoc MA TNG
NPOCOHOoIwWaNG.
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Ka = 3,26 cm A

AB = 1,40 cm T

LA 4 1
dp -1 cm= 2,33 cm ;/

H "

I 1 L

z'P'I"M"é

Edw o1 pabnTéc €xouv nAéov MNOAAAGMNAEG KAl CUYXPOVWG OUVAMIKEG aAvanapacTACEelS TNG
YPAUHIKOTNTAG TNG OXEoNG Twv OUO TUNMATWYV, OTAV HETABAAAETAI TOo UWoG. Av, Twpa,
peTaBaAAouv pia GAAN napaueTpo, n.X. Tnv andéoracn MK Tou napartnpnTtn and To Toixio, TOTE ol
YPAPIKEC NAPACTACEIS Ba PeETAOXNUATIOTOUV OE KAWMUAEG ol omnoiec kal NaAl 6a anoTeAéoouv
avTikeiyevo dianpayudTeuong.

KA = 1,66 cm ne
AB = 1,10 cm &
(ﬂ)rlcm:I.SICm 1 // N
AB i
B 7/)’/// :-'
~
i

[o] g -
] e Ee—
i I s H\""
53 P 5 M

e Av 0 JI04OKWV TO KPIVEI EQIKTO, MMOpPEi va {NTAOEl anod TouG HadnTec va anodesi&ouv £va onuUavTiko
gupnua, ot dnAadr o Adyoc Twv OUo anooTdoewv Oev ennpedletal and To UWoG MA Tou
napatnenTr. H anddsiEn nepiypd@eral ornv napdypapo Tou HadnuaTikoU MEPIEXOUEVOU TOU
Ogvapiou. ZUYKEKpPIYEVA, Ta Opola opBoywvia Tpivwva APK, APM kai BZK, AZM eniTpEnouv Tov
unoAoyigud Tou TuNuaTtog KA kal oTn ouvéxela Tou KB, apa kai Tou AB. O Adyog Twv dU0 TUNUATWY
gival anaAlaypévog and To Tufpa MA.
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2n ApaotnpioTnTa: H MEAETH TOY MONTEAOY TOY ALBERTI
Alapkela TnG d3paoTnpIoTNTAG: 3 JIOAKTIKEC WPEG

H dpaoTtnpioTnTa auTtn dlakpiveTral g€ dUO eNIPEPOUC PACEIC. ZTNV NPWTN (pAcon ol JadnTeg Ba PeAEToOUV
Ta 10TOPIKG oToIXEia kKal Ba OUAAEEOUV MANPOQOPpIES yia Tov TPOMo HE Tov onoio o Alberti npoTeivel Tnv
KATAOKEUN €vOC npoonTikoU danédou. =Tn OeUTepn (pdacn 6a PeAETAOOUV Wia dUVAMIKI NMPogopoiwan, €va
Ouvapikd JOVTEAO TNG NPOONTIKNG KAAuwng danedou nou npoTeive o Alberti.

>T1OX0G €ival ol habnTég va avayvwpioouv Ta BAcika oToixeia Tou UAOMNOINWEVOU MOVTEAOU Kal va
OUYKPOTAOOUV Ta PaBnuaTtika nou oXeTi(ovTal UE TO HOVTEAO auTO.

®UAMO epyaaciag

1) MEeAETAOTE TO KEIPEVO ONOU MEPIYPAPETAl 0 TPOMNOC KE TOV onoio o Alberti NpoTEivel TNV KATAOKEUN
€voG npoonTikoUu danedou.

2) Me Tn BonBeia Tou HOVTEAOU KATAOKEUAOTE OTO TETPADIO 0AC £va NPOONTIKO dANEdo.

3) Avoikte To apxeio Alberti_2 Tng npocopoiwong Tou MOVTEAOU Tou Alberti. MeAeThoTe TNV
NPOCOMOIWON Kal NPoCdIopioTE Ta onuUavTika oToixgia Tng, dnAadn To onueio Quyng, To YOG Tou
napaTnenTr, TNV anéoTacn Tou NapatnpenTr and Tov nivakda, To HEyebog Tou napabupou K.An.

4) MEeAETNOTE TN OX£0N TWV TUNUATWV nou BpiokovTal aTnv idia napaAAnAn subeia. TI napaTnpeiTe;

5) EEetdoTe av To POVTEAO €ival KAataAAnAo, dnAadn av n diaywvioc Tou danedou nepva ano OAa Ta
dlaywvia onyeia Tou danédou.

6) MeAeTAOTE Ta PAKN TWV KATAKOPUPWV TUNMATWV B1, B2, B3 K.AM. kal eAé&yETe av undapxel kanoia
ox€on nou Ta ouvOEel. Eniong evTonioTe and nola Pey€EOn €EapTATAl TO NNKOC TOUG.

7) Me Tn Bonbeia Tou AoylodikoU Jlepelivnong OUVAPTNOEWY KAVTE Tn ypagikn napactacn Twv
METPACEWV TWV TUNUATWV. TI NPOTEIVETE va NepIEXOUV Ol dUO OTHAEG X, W TOU Mivaka TIHWV;

8) MeTaBaAeTe To UWoC h kal enavaAdBeTe TNV KATAOKEUN TNG YPAQIKNAG NApAcTAonC YId TIC VEEG
NAEov PETPNOEIG. TI NApaTnpEiTE;

9) KataokeudoTe OTnV MPOEKTAoNn Tou danedou kal GAAa ica Tunuarta. YnoAoyioTe Ta avTioToixa
TuAMaTa B10, B11 K.AM. kal enavaAdpeTe Tn ypa@ikn napacrtaon. TI napaTnpeiTe;

10) MeAETOTE TOV TPOMO HE TOV OMOI0 AQUEAVETAl TO PNAKOC TwV TUNUATWV B1, B2 K.An. pe Tn Bonbeia
NG peEBGOOoU Tou duvapikoU onueiou. =& TiI JIAPEPEI KAl OE TI €ival OPOIO TO ANMOTEAECHA TNG MEAETNG
0acg auTtng ano Tn MEAETN NOU KAVATE PE TO AOYIOWIKO digpelivnong oUVAPTNOEWV;

Avapevopevn nopeia

KaAo 8a sival o d1ddokwv va diakpivel TIC BACIKEC (PACEIC TIGC dpaoTnpIOTNTAC, onOTE Ba KAvel KaAUTepn
KATAvour Tou XpoOvou.

H npwTn @aon 6a pnopoUCe va XapakTNPIoTEl WG EVNNEPWTIKNA, KATA TNV onoia ol nadnTeg NeEAEToOUV Kal
OoXOAIafouv TNV TEXVIKA TNG KATAOKEUNG TOU PovTeAou anod Tov Alberti. H dguTepn ¢aon nepiAauBaver Tn
MEAETN TNG JUVANIKNG avanapaoTaong Tou JOVTEAOU, WE OTOXO va €VTOMIOOUV Ol NABNTEG TIC HABNUATIKEG
OXECEIC METAEU TWV TUNNATWV TOU.

e 3TNV apxn ol yabnTec peAETOUV Kal dlanpayUdTEUOVTAl TO KEIPJEVO TO OMOIo NEPIYPAPEI TN «VOMINN
KATAOKEUN» nou npoTeivel o Alberti. O 310A0KWV TOUG gNionuaivel 0TI oTnv ouaia o Alberti enixeipei
ME TIC NAPAAANAEC va HETAQEPElI TOUG Adyoug and Tnv KaTakopuen nNAEupd Tou napabupou peoa
OTO NPooNnTIKO €ninedo. 3Tn OUVEXEIQ O YABNTEG €mIXEIpoUV HUE TA YEWMETPIKA TOUG Opyava va
KATaokeudoouv oTadiakd TO JOVTENO.ZUYKEKPIUEVA:

e AnuioupyoUv TO «napaBupox», dnAadr €va opBoywvio napdAAnAoypaupo, Onou JiakpiveTal n
YyPauun Tou opilovTa Kai To onueio guyng ®. ZTo UWOoC TNG YPAMMNG Tou opilovTa KAl o anodoTacn
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and To Nnapabupo kATaokeudlouv €va TUMKA MoU NApIoTAVEl TOV nNapatnpenTr. TEAoG Xwpilouv Tn
Baon Tou «napabupou» Ot ioa TUNUATA.

e KaTtaokeudalouv TIC ONTIKEG AKTIVEG and Tov NapaTtnenTn npog To NaTtwya.

=

o  ®MEpouv NApdAANAec anod Ta onueia TOUAC TWV AKTIVWV JE TNV KATAKOPUPN.

e SuvOfouv ME €UBUYpaAuNa TUAMATA TO ONMEIO QUYNC ME Ta onueia nou xwpilouv Tn Baon. Ta
TUAMATA QuTA TEPVOUV TIC NAPAAANAEC kal opiouv TNV NpoonTIKh KAAuwn Tou dan&dou.

;;;;;;;;;;

e MOAIC oAoKANPwWOEI N KATAOKEUR, Ol PadnTEc avoiyouv To apxeio Alberti 2 kal PeAETOUV TIG
NANpogopiec Nou eugavidovral aTnv 0dovn.
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O1 peTpricelg p1, p2, B3 K.ATT
a=078cm g, HOVTEAO HETAPAAAETAI AVOQEPOVTI OTIS )
d=271cm vV cUpoUNs Ta GhEia ATTOCTACEIS TWY GNHEIWYV

K,M, O kai ©. TToU dnHIoupyoUv ol UKTIVEG,
h=423cm TTAVL TV KATAKGPUPR,
aTTé TooNHEio K.
L]
O A
h
d M
a K
[xrteg] [Mopaiinies] [[Mizwp] B1=0,94cm B5=2,49cm
TvEG pithATpheg TOE = L4 cm = £,06 Cm
Axte Mupiihnies| [T B2 = 1,54 p6 = 2,68
T KGKKIVE KOUMTTIG B3 =1,96 cm B7 = 2,83 cm
EMPAVIjouV Kol T B4=226cm B8=2,95cm

TTRAGIVA ATTOKPUTITOUV

HEpN TG KATATKEVHS. B9 = 3,05 cm

e Me Tn Bonbsia TWV KOUPNI®V gU@avifouv r anokpUNTouV Ta YEPN TNG KATAOKEUNC. Avayvwpilouv
TNV oPoIOTNTA TOU HOVTEAOU E EKEIVO NOU KATAaokeuaaav ol idiol aTo TETPAdId Touc.

e MeTaBalouv Ta OlGgopa TPNUATA KAl ANOCTACEIC Kal naparnpolv Tov TPOMo HE TOV OMoio
METABAAAOVTAI OI HETPNOEIG TWV TUNHATWV.

e MeTpoUV Ta TuNAUATa nou BpiokovTal oTnv idla gubeia kar diamoTwvouv OTI €ival ioa, dnAadr oI
kaBe napdAAnAn sival xwplopévn o€ ioa TUAPaATa.

e  ®épouv Tn diaywvio Tou danedou kal dianioTwvouv OTI Nepva and oAa Ta diaywvia onueia.

e MeAeToUV TIC METPNOEIC TwV TUNMATwVv Bl, B2, B3 K.AM. QoToco, €dw dev eival duvaTtdv va
EVTONIOOUV KAMola Qavepn oxeon, onoTe o OI0ACKWY MPOTEIVEI va XPpNOIMOMNOINOoUV TO AOYIOWIKO
dlEpEUVNONG OUVAPTAOEWV.

e OI yabnTég, npokeigévou va dnuioupynoouv Celyn apiOuwV, CUPNANP®VOUV TNV NMpWTN OTNAN MHE
Tov au&ovTa apiBuo Tou TUNUATOG Kai T OeUTEPN OTNAN HE TO PAKOG TOU TUAMATOC. ANOOTEAAOUYV
Ta {elyn OTO YypA®nua, onoTe NPokUNTel pia dIAGTa&n onueiwv Nou NAapanéunel 0 ouvapTnOIaKD
oxeon.

-

e O Jdi10dokwv oulnTd e TOUG MABNTEG yia Tn ouvapTnon n onoia 8a pnopoUce va €xXel TN
OUYKEKPIMEVN ypa@ikn napacrtacn. O1 padnTeg enixelipouv va epunveloouv Tn J1ATa&én Twv
onMeiwv, KaBwg To UWoG Toug au&averal, aAAd Pe pubuo nou cuvexwc PBivel. 'Eva and Ta BEuarta
nou Ba snionuavBoUlv €ival Kal To YEYOVOG OTI N oX€an Ogv €ival ypauuikr, dnAadn Ta Tunuara dsv
MeTaBaAAovTal Pe Tov idlo TPOMo.
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e OI pabnTéc Ba petafdlouv To Uwoc h kal Ba enavaAlaBouv Tn Olepelvnon HE TO AOYIOMIKO
ouvaptTnoswyv. ©Oa napaTtnprioouv Tn 06éon Twv VEWV onueEiwv kar Ba enixeiproouv va
JIKaIOAOYNCGOUV TO AMOTEAEGHA.

Edw o d10dokwv 6a pnopoUoe va MPOTPEWElI TOUG NABNTEG va WEAETAOOUV EMINAEOV CUOXETIOEIC,
n.x. TOV TPOMo JE Tov onoio JeTaBAAAETal n diapopd TwWV ANOCTACEWV TWV AVTIOTOIXWV GNUEIWV.

e 3>Tnv évatn doknon ol padénTéc Ba au€rjoouv pe KAanoiov TPOMO Tov APIBUO TwV TUNWATWY, Yid
napadeiypa, 6a npooBegouv dUo i Tpia ioa opilovTia TUAKATA, onoTe Ba npokUuwouv dUo N Tpia
ENINAEOV KATAKOPUMA TUNMATA.

M

Mia aAAn AUon €ival n nukvwon Twv TUNUATwV nou BpiokovTtal otn Bdon Tou nAaigiou, ondTte Ba
dnuioupynBbouv Ta HEoa Twv iowv oplovTiwov TUNNATWV. Me Tov Tpomo auTto dinAacialeral o
apiBpoc Twv opildVTIwV oWV TUNUATWV, &V OUYyXPOvwe OinAacialeTal kai o apibuoc Twv
KATakopupwv TUNHaTwv. O diddokwyv 6a dlanpayUaTeuTEl JE TOUG NABNTEG TN oNMacia TNG YEAETNG
TWV anooTAdoEwV auTwv. STOX0G TNG dlanpayudTeuonc auTng €ival va ouvdebei n akoAoubBia Twv
anooTdoewv PE TOV TPOMNO WE TOv onoio PETABAAAETAI N avTiAnwn Nou €XOUME Yia TIC ANOOTACEIG
TV napaAAnNAwv navw orto 0anedo. JUVENW®CG, N YPAPIKA NapdoTacn TwV dnooTACEWV auTwV
avanapioTd, kaTda yia €vvola, TNV onTIknA Pag avriAnyn.

e 3>Tnv TeAeuTtaia doknon o d1IdAcKwWV dlanpayUdTEVUETAl JE TOUG MABNTEG TNV KATAOKEUN Miag anAng
npooopoiwoNnNg TNG Kataoraong Tou npoPfARuaTog. ‘Eva anAonoinuévo povTéAo Ba pnopoloe va
KATAOKEUAOTEl WG €ENC:

a) AnaAgipoupe Ta TUANATA TNG KATAOKEUNG Kal diaTnpoUue JOvo To PeTaBaAAopevo Uyog MA kal
TNV KaTaképu®n nou nepva ano To K.

B) KaTtaokeualoupe €va e€AelBepo onueio P navw ortnv opilOVTId KAl TO EVWVOUME HE To A.
KaTtaokeudloupe To onueio TounG A.

/ M
h
A
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K
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y) Opiloupe wg apxn Twv a&ovwyv To onueio K kal epgavifoupe Toug aEovec.

0) MeTpdaue TIC anooTtaocsl KP kal KA kal petagépoupe To onueio K opifdvtia kata KP kai
KaTakopupa kaTta KA. Opifoulue gu@avion iXxvoug yia To TEAIKO onueio.

A
Bt —
///
. //
d=4,75 ¢m e
44 ///
KP = 3,85 cm | o
KA = 2,74 cm | L
Aa -
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AAAGCOVTAG TIC TIMEG TOU UWoug MA, To TEAIKO onueio ypAaQel JIAPOPETIKEG KAMMUAEG, TIC OMOIES Ol
HadnTEg Ba ouykpivouv WE Tn dIATAEN TWV CNUEIWV 0TO AOYIOMIKO JIEPEUVNONG CUVAPTHOEWV.

AuUTO nou €ival di1dakTika Xpnoipo va avadelxTei and Tn dianpayudTteuon nou Ba akoAouBnaoel eival n
dlapopd PeTa&l Tou diakpiToU KAl Tou ouvexoUG. H guvexng nUkvwon TwV CnUEiwv oTnv aoknon 9
B8a pnopouce nAgov va Bswpnbei w¢ pia diadikaocia nou odnyei anod To diakpITO OTO CUVEXEC. AUTO
nou eniong pnopei va avadeixBei €ival OTI oI avanapacTACElG VOG (PAIVONEVOU €EapTwvTal anod Ta
avanapaoTaciakd péoa-epyaleia nou dIaBETOULE.

>T0 TéEAog o dJiIddokwv I{nTG anod TouG MadnTEC va ouvtafouv uia nepiypa®n Tng nopeiag kal Twv
OUMNEPACUATWV TOUG.
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3n ApaoTnpiotnta: MEAETH EPFQN TEXNHZ

>Tnv TpiTN dpacTnpidTATA Ol NaBnTEG Ba XpNOIKOMNOINCoUY TO dUVAUIKO OVTEAO MOU £XOUV NdN EPEUVNOEI,
NMPOKEINEVOU VA PEAETHOOUV TOUG nivakeg {wypa@ikng nou Kkataokelaoav We Baon To YovTéAo Tou Alberti.
2T1OX0G €ival ol yabnTeg va XpnoIJonoINgouV TNV MPOCoMoiwon w¢ eva dnUIOUPYIKO £pyaAEio Pe To onoio
8a pnopolv va WEAETOOUV TIC NMPOBECEIG €VOC KAAANITEXVN, ONWC TO ONUEIo PUYNC, TO UWOC KAl TNV
andéoTaon napaThpnong Tou €pyou Tou.

®a a&onoinBei n duvaToOTNTA TOU AOYIOHIKOU n oroia €mTPENEl 0TO XPNOTN va €i0dyel €IKOVEC OTO ApXEio
nou ene€epyadleral kal va TIG TonoBeTel kKaTa BoUAnon o€ onolodrnoTe onuEio.

Aiapkela TnG d3paoTnpIOTNTAG: 2 JIOAKTIKEC WPEG

H katdoTaon npoBARHATOG:

O Ji1daokwv enixelpei va B6&éoel Toug pabnTéc ot KivnTonoinon, ©£Tovrac npog dianpayudrteucn To
NnapakaTw €pwTNHa:

Yndapxouv KAAAMITEXVEG TnG Avayévvnong ol ornoiol xpnoigonoinoav To povTeAo Tou Alberti yia Tnv
KATAOKEUN TOU MpoonTikoU Toug danedou. Mwg unopoupe, Ye Tn Bor®sia Tou duvapikoU POVTEAOU, va
EVTONIOOUE TO ONUEIO QUYNAC, TN OXETIKN andaoTacn Tou NapaTtnenTthi and Tov nivaka Kal yevikd Tov Tpono
ME TOV 0Moio 0 KAAAITEXVNG dnuUIoUpYNOE TO XWPO YECA OTOV Nivaka;

S o T T SRR |
I \\ T o |
¢ |

oy i

dUAAo epyaciag
1) Enioke@Beite emAeypéveg disubUvoelc oTo diadikTuo (Olga’s Gallery kai Web Gallery of Art'?):
Ma napadeiypa, ornv http://www.abcgallery.com/E/eyck/eyck.html UNopeiTe va €vTONICETE NiVAKEG
OTOUG 0Moioug 0 KAAAITEXVNG EXEI XPNOILONOINTEl TIG APXES TNG NPOONTIKNAC UE £va ONUEIO PUYNC.

Av €xeTe OI1GBE0N VA EPEUVNOETE NEPICTOTEPOUC KAANITEXVEC, UMOPEITE va enIOCKEPOeiTE TN dlelBuvon:
http://www.abcgallery.com/movemind.html#Renaissance kal va €enIAEEETE ovopaTa KAAAITEXVDV,
onwc o Raphael.

>XoAIdoTE Ta €pya nou €xouv dnuioupynBei pge npoBeon TNV NPOONTIKA ANEIKOVION, XWPIG OPWC
KAnolo PovTeAo: http://www.abcgallery.com/I/italy/crivelli2.html.

EniokepTeite TN dielBuvon: http://www.wga.hu/frames-e.html?/html/p/piero/francesc/girolamo.html.
3TN OuveExeld, and To ypappa U Twv €nIAOYWV, avoiETE TIG €IKOVEG MOU €xel kaTaokeudoel o Uccello.
SUYKEKPIMEVA, AVOIETE TIC €IKOVEG Pe TiTAO: Miracle of the Desecrated Host (predella paintings) kai
anoBnkeuaTe TNV NPWTN aAnd AuTEC.

2) Eioayete o€ éva apyeio word Tnv €ikodva nou anoBnkeuoaTe kAl Au&naTe TN QWTEIVOTNTA TNG. =TN
OUVEXEIQ KAVTE avTiypapn TnG €ikovag auTnG. OpioTe €va onueio M ndvw oTnv apioTepn
KaTakopupn NAEUPA Tou «napabupou» oTo HovTeAO Tou Albert. Kavte 0e&i KAk aTnv 08dvn kai
eMAEETE emKOAANON.

3) MpooapudoTe TO NPOoONTIKO danedo Tou MovTéAou ndvw oTnv €ikova. EpeuvnoTte T B€on Tou
OnMEIOU PUYNC TNG €IKOvac. EKTIUAOTE To UWoC TNG yuvaikag nou (paiverdal oTnv €IKOvVa Kdl oTn
guvexela To BaBocg kal To UWoC Tou dwaTiou.

4) AnaAeiyTe TNV €1kOvVa ToU Nivaka Kal €iI0ayeTe pia aAAn n onoia dev diabeTel gageg danedo. Bpeite
Ta OTOIXEia Tou nivaka oTnv nepinTwon auTh.

12'0Aeg o1 B1EUBUVOEIG sival evepyEg Tov 4/2008.
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Avapevopevn nopeia:

H dpaoTnpioTnTa €ival oXediaopévn Pe OTOXO TNV 000 To duvatdv PeyaAUTeEpn auTovopia, Tnv
ekdNAwaon npwToBouAiwv kal Tn dnuioupyia KivnTonoinong yia Toug JadnTeg.

O1 padnTéc avalnTouv €IKOVEG OTIC EMIAEYUEVEG DIEUBUVOEIC, EVW PNOPOUV Kdl PJECA and PNXaveg
avalATnong va enokePOBoUV OXETIKOUC JIKTUAKOUG TOMouG. H anAn avalhTnon, n dianpayudarteuon
TNG KATaAANAOTNTAC Twv d1a@OopwVv MIVAK®WV (wypapIikAg, n OIdkpion TNG UNApENg NPoonTIKWV
TEXVAONATWV 1 OXI OTOUC NiVAKEG, anoTeAoUV €UUETO OTOXO, apoU PEPVOUV TO PABNTA O enan
ME ONUavTIKa £€pya TEXVNC.

'‘Ogov agopd oTtn deUTepn e€pwTNONn, KAAOG Ba eival o dId3AOKWY va €xel nNdn UAonoinosl Tn
0paoTnpIOTNTA, WOTE VA £XEl AVTILETWNIOEI TUXOV TEXVIKA NpoBAnuata. To onuavTikOTEPO gival n
noldTNTa TWV €IKOVWV Kal TO Yeyovoc OTI Oa npénel va Yivouv apKETEC TPOMOMOINOEIS OTN
PWTEIVOTNTA TOUC, WOTE VA €ival eUdIAKPITEG HECA OTO APXEIO TOU AOYIOMIKOU.

'Evac Tpdnog yia va svronioouv ol JadnTeC eUKOAA MOAAEG CUYKEVTPWHEVEC EAEUBEPEC EIKOVEC €ival
va eniokepBouv Tn OlelBuvon: http://commons.wikimedia.org/wiki/Main_Page Tng YyvwOTHG
eAelBepng eykukAonaideiag Wikipedia kair otn BgpaTikn evoTnTa «TEXVN» va avalnTioouv €IKOVEG

avayevvnolakng {wypagIknG.

‘'OTav nAg€ov ol JabnTeg €Xouv MPOOoAppOCEl TNV €IKOVA TOU nivaka Tou Uccelo oTto napdabupo Tou
MOVTEAOU, TOTE peTaBalouv Ta Tpia Baocika peyedn (h, d, a) kal ano@acifouv NOTE TO HOVTEAO EXEI
NnPoOCcapuoaoTei 0To Napddupo.

H avalfTnon Tng B€ong Tou onueiou QuUyYNG Ba yivel, AayBavovTac un’ owiv OTI auTo BpiokeTal oTn
ypapun Tou opilovTa, dpa oTo UYWOC TWV HATIOV TOU NapatnpenTr, Kdl iow¢ Kal TwV CNHAvTIKoV
NMPOoWNWV NMou ansikovidovral aTov nivaka.

3270 B€ua Tng povadag PETPNONG oI HabnTEC €xouv Tn duvaToTNTA va €MIAEEOUV TA €KATOOTA TWV
METPAOEWV KAl va AdBouv um’ oyiv OTI o0 Alberti €ixe kaBopioel To UWog Tou avBpwnou ico pe 3
braccio, dnAadn pe 3 nAakakia.

MNa 1o Badoc kal To UYPoC Tou dwHATIOU Ol PadnTEC YNopoUV va PETPROOUV AMOCOTACEIG ONUEiwV PE
Tn Bori@sia Tou AoyIOWIKOU Kal OTR OUVEXEId va KAVOUV avaywyr oTiG MovAdeC nou £xXouv
XPNOIYonoINoel anod Tnv apxn.

Eivalr onuavTikd va TovioTei and To d1dAokovTa OTI Td HOVTEAA anoTeAoUV NPOCEYYITEIG TOU KOGUOU
nou pacg nepIBAAAel kar OTI oTNV NPAyHaTIkKOTNTA &va POVTEAO €ival pia anAonoinuevn €kdoxn Tou
KOOoNou auToU. TEAOC, wG eEicou onUavTIko, Ba NpEnel va enNiCNUAvel Kal To YEYovOog OTI Ta HOVTEAQ
divouv oTov KOOHO JOMN Kal ENOUEVWC UNOPOUME JE auTd va dvakaTaoKEUAOOUNE TOV KOOWO Kal va
TOoV KATAaAdBoupe KAAUTEPQ.
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4n ApaocTtnpioTtnTa: O MPOOMTIKOZ XQPOZ

>Tnv TETAPTN dpaoTnpIioTNTA oI PadnTeéG 6a KaTaoKeudoouv, HWE Bacn To PoOVTEAO Tou Alberti, éva
npoonTikO dwHATIo, dNAadn To e0WTEPIKO £vOC NpoonTikoU KUBou.

Edw n Baoikr 10¢a ornpileTal oTO YeEYOvOG OTI WE BAcn To npoonTikO 04anedo Kal TIC KATAAANAEG
napaAAnAec dopeital oTadiakd €vag TpIodiAoTaTog XWPOG 0 onoiog d1adETel To id10 onUEio PUYAC, ONWG Kal
To danedo.

Baoikdg oTdxoc TnG dpacTnpioOTNTAC AUTAG €ival N €NEKTACN TWV NMPonyoUHEVwY OpacTnpIOTATWV Kdl N
oradiakr) oUvBeon Tou npoonTikoU nepIBAAAovVTOG, n onoia &ekivnoe and Tnv npwTtn dpacTnpioTnTA.
EminAéov, ol yabnTéc Ba XPnNOIKOMNOINCOUV avaAoyigg, yia va EKTINAOOUV €ITE TN OwOTH TonoB&Tnon evog
AQVTIKEIMEVOU HECA OTO MPoonTIKO OWHATIO, EITE TO PUOIKO HEYEBOG evOC aAVTIKEIMEVOU HE BAon To
(PAaIVOHUEVO PEYEDOC TOU.

Ai1apkela TnG d3paoTnPIOTNTAG: 2 JIOAKTIKEC WPEG
dUAAo epyaociag

'EXETE OKEQPTEI NWC NNOPOUHE va PETPHOOUKME TO NPayuaTtikd UWocg evog avBpwnou, oTav OlIaBEToupE dia
oAOOWUN pwTOoypagia Tou TpaBnydévn and anoortaon; lMNa va PNOPECOUPE va NPAyUdTOMNOINCGOUUE Hia
TETOIQ PETPNON, Ba NpEnel NpWTA va PEAETACOUME TIG 1010TNTEG auToU nNou ovopAalouphe MPOoOoNTIKO XWPOo,
OnAadn Tou XWPoU TwV NPayuaTwyv £Tol ONWS TA avTIAAUBAVOUAOTE Kadl 0Xl €701 ONWC €ival NpayPaTika.

€ NPONYOUUEVEC dpAOTNPIOTNTEC UEAETHOAUE €va PHOVTEAO HPE TO OMOIO PNOPOUMPE VA KATAOKEUAOOUUE TO
npoonTIkO eninedo. AuTtd nou 6a npoonabrnooupe €dw €ival n KATACOKEUN TOU MPOONTIKOU XWPOU, dnAadn
TO €0WTEPIKO €VOG dWHATIOU £TOl ONWG (paiveTal. Méoa o€ €vav TETOIO XWPO Ol PETPROEIC Ba npEnel va
akoAouBoUv O0pIoPEVOUC KAVOVEG, TOUC OMoiouGg MNopoUPE va €PAPPOCOUME KAl OTnV MNEPINTWON TNG
PpwTOoYpaAPIag.

AvoiETe TO apxeio Alberti_3. >Tnv 066vn sugaviletal: 1o «napabupo» ABIK, To npoonTikd danedo, n
YPAuun Tou opilovta YE To onueio Quyng ®, To UWog Tou napartnentn MA kai Téhog dUo dATtoupa nou
NEPIMEVOUV TNV KATACKEUN Tou OwpaTiou, yia va TonoBernbolv péoa oe autd. Ta atopa autd kaAho 6a
gival va petakivolvTal ano Ta Gnueia nou BpiokovTal oTo ENAvw apioTepd TOUG NEPOC.
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Ano gdw apyiel n oTadlakr) KATAOKEUM TOU NPOoOoNnTIKOU dwuaTiou.

1) KartaokeudoTe Ta TUAPATA Mou €ival anapaitnTa yia Tn dnuioupyia Tou Toixou nou PPiOKeETAl OTO
BaBog Tou dwpaTiou.
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2) O®épTe TIc KATAAANAEC NnapdAANAeg eubeiec, woTe va dnuioupynBei To NApakATwW OXANa.
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'Onw¢ 6a NapaTnpnosTe, €XEl KATAOKEUAOTEI £va npoonTikd dwNATIO TO onoio €ival duvauikd, agou
MeETaBAAAeTal kaBwg MeETABAAAOUME TNV anoOCTAcn TOU NAPATNPENTA anod To «napabupo» n Tn

ypauun Tou opilovTa.
AG TonoBeTrooUPE TwPa Toug dUo avBpwnoug HEoa oTo dWNATIO auTo.

3) Ac unoB&ooupe OTI Ta UYn Twv dUo avBpwnwyv eival ioa. Moia ival n owaoTr 6€on Tou avBpwnou
nou PBpiokeral oto Babog Tou dwuaTiou;
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4) Av unoB&ooupe OTI TO UYPOC Twv avBpwnwv eival 1,80 W., ndcgo Ba eival To UYPog Tou dwudaTiou;

5) MeTakiviioTe To onueio M, dnAadn Tov napatnpnth. Eivar anapaitntn n di16pbwon Tng B€ong Twv
ouo avbpwnwv;

6) MeTaBaAeTe To UWOC TNG Ypauung Tou opilovTa. Mwc npénel va aAAa&el n B€on Twv dUo avBpwnwv;
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Avapevopevn nopeia

O d10aokwv £xel dUo duvaTOTNTEG: aPeVOC va €PNAEEEl TOUuC PaBnTEC otn diadikaoia KATAOKEUNC Tou
NPOONTIKOU XWPOU Kal apETEPOU VA XPNOIKOMNOINCEl TO £TOINO APXEIO TOU XWPOU KAl vd NMPOXWPNOEl OTIC
ENIYEPOUC OPATTNPIOTNTEG.

H npwTtn emAoyr divel oToug pabnTéc Tnv €ukaipia va OnuIoupynoouv Briha npog Briya Tov npoonTIKO
XWPO, YE Baaon TIg duvaTdTNTEG TOU AOYIOMIKOU, KAl va anokKTRoouv Wia oapr avtiAnyn Tng doung Tou.

H OeUTepn emAoyn Toug divel Tnv e€ukaipia va uAonoifoouv JpacTtnpldTNTEG €&iCOU ONUIOUPYIKEG.
SUYKEKpPIYEVA MMopoUv va xpnoigonoinoouv To Ndn KATAOKEUAoPEvo apyxeio (Alberti complete), va
{nTnoouv and TO AOYIOHIKO TNV anokAaAuwn TwV AavTIKEIMEVWV MOU €XOUV UMOOTEI anokpuyn, vd
MEAETAOOUV TIC €NIAOYEG TOU KATAOKEUAOTEI KAl va €PUNVEUCOUV Th ONUaAcia Twv diagopwyv BondnTiKwv
YEWUETPIKWV KATACKEUWV, ONWC €ival ol KABETEG, 0l KUKAOI, Ol JETPOEIC, Ol MPAEEIG K.AN.
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e E@boov o J10GoKwV €MIAEEEI TNV KATAOKEUN TOU XWPOU, OTN OUVEXEId KAAEI TOUG MABNTEC va
MeTaBaAAlouv Ta didgopa peyEBN TNG BACIKNG KATAOKEUNAG NMou napoucialetal apxikd oTo apxeio.
2TOX0G €ival ol gabnTeég va avayvwpioouv TIG BACIKEG EVVOIEG TOU PovTEAOU Tou Alberti, 6nwg To
«napabupo», To UYOoC Tou NapatnenTn, N YPAuUun Tou opidovTa Kal To onueio GuUyng and 1o onoio
EekIvoUv oI KABETEC.

e 3TNV NpwTn AoKNnon ol uadnTéc avayvwpifouv aTnv £ikdva Tou GUAAOU €pyaciac Tnv Niow nAgupd
Tou OdwATiou Kal Tov TPOMNo PE TOV OMOoIo €ival KATAOKEUAOWEVN. SUYKEKPIMEVA, KATAOKEUAlouv Ta
TUAMaTa ®B kal ®I kal pepouv and Ta akpaia onueia Tou danedou KATAKOPUPEG. O KATAKOPUPEG
QUTEG TEPVOUV Ta TuRApaTa ®B kar ®F oeg onueia nou Ba anoTeAéocouv Tn BAcn TNC KATAOKEUNG
opBoywvinv napaAAnAoypaupuwy.

e 3TNV €nOMEVN KATACKEUN Ol HabnTég pEépvouv NapaAAnAec anod oAa Ta onueia nou nepiBadAAouv To
d0anedo. Ta onueia TopnAg TwvV NapaAAnAwv autwv Ba xpnoigonoin®olv yia TNV KATAOKEUNR TV
unoAoINnwyv TUNUATWV TOU XWPOU.

e 'OTav €xel nAéov OnuioupynBei o MPooNTIKOG XWPOoC apyilel n dianpayhdTeuon yia TV avaykn
KaTaAAnAng TonoBETnong Twv dUo avlpwnwyv, WOTE va evOWPATwBoUV OTo XWPOo HWE BACN TOUG
KavOVveG TNG NpoonTIKNG. AuTO anuaivel o1l o d1I0dokwv Ba NpéEnel va enionPAvel gToug HabnTeg Ol
npoexel n dlatnpnon Twv AOywv HETA&U Twv PeyeBwvV. ZTO onueio auTtd ol PabnTteg pnopouv va
TonoBeTrioouv aubBaipeTa Toug dUO AvBpwWNOUC Kal OTn CUVEXEIQ vad €EETACOUV av n TonoB£Tnon
TOUC ATAV OWOTH.

e 'Evac Tponoc €EETaong TG opBOTNTAC Wiag TonoBETNOoNG €ival Kal o €EN¢:
O1 haBbnTEg PEpoUV £va TUNMA HE €va Akpo navw oTov avBpwno kal w¢ dAAo dkpo Bewpolv TO
ONMEIO PUYNC KAl €va TUNHA MOU EVWVEI TO CNUEIO PUYAC UE TO KATW PEPOC TOU avOpwnou.
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>Tn ouveéxelad TonoBeTeiTal o deUTEPOC AvOpwWNOC KATA TPOMO MNOU vad NMpoodpHOleTal OTIGC NAEUPEG
TNG ywviag Tou dnuioupyeiTai.

H emiAoyn auTtn pnopei va yivel and Toug pabnTég ye Tn Bondeia cuyxpovwe Tou d1dAocKoVTd, O
onoiog¢ enmionuaivel Tnv UNapén vonTwv I000KEAWV TPIYOVWV OTO XWPO KAl TNV avaykn Ta Tpiywva
auTa va eival opola. O pabnTég £xouv Tn duvATOTNTA va dianpayudTEUTOUV OTO TETPAdIO TOUg €va
oxnua nou Ba avanaploTd Ta vonTd I000KEAN Tpiywva.
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>Tn OUVEXEID WNopoUV va MpayhaTtonoioouv WETPROEIC Kal unoAoyiopoUc pe Tn BonBeia Tou
AOYIOHIKOU.

e 3TO TEAOG TNG OpaocTnpidTnTac o diddokwv OlanpayuaTteleTal JE TOUG MadnTég Tn onuacia Tng
dnuioupyiag €vog duvapikou Xwpou. ZTOXoG €dw €ival va npokUWel To cupnépacua OTl ol
duvaTOTNTEC TOU UMOAOYIOTH HAC EMTPENOUV VA UAOMNOIOUPE PE OUVAMIKO TPOMO HOVTEAA GAAWV
gnoxwv. H duvatotTnTa auTth va dnuioupyoUHE €ikovikd nepiBaAAovra npoadiopilel TNV avTiAnwn
Hac yia TNV npayhaTikoéTnTd, apou nAEov YnopoUHE va Tn JETAOXNKATICOUPE KATA BouAnon, akoun
Kal va TNV NapapoppwoOU}IE.
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EKMAIAEYTIKEXZ APAXTHPIOTHTEXZ ITIA TO AYKEIO

3.1 OePdaAaTIKN EVOTNTA: METPNOEIGC HEOW® AKTIVOV (ONTIKAOV — PWTOG)

H Baoikn 18€a Tou oevapiou

O1 dpacTnpIOTNTEC NMOU aKOAOUBOUV €VTACOOVTAl OE €vd YeVIKOTEPO MAQiCIO OTO OMOI0 MPOCOUOIWTEIC
NPAyUaTIK®wV KATAOTAOEWV Kal epydAsiwv divouv Tnv gukaipia oTo gadnTr Tou AUKEIoU va npoosyyioel pia
ocipd PadnuaTikwv evvolwv. OI €VVOIEC AUTEC €XOUV AUECN OXEON HE TIG OMTIKEC AKTIVEC N TIC AKTIVEG
PWTOC, Ol OMoieg, 0 cUVDOUAONO HYE anAd spyaAceia, N kal aveEapTnTa and auTd, anoTeAoUV TNV KEVTPIKN
£€vvola yUpw and Tnv onoia dopeiTal To nepIBAAAOV TwV NMPooouoli®oswy. H OeUTEPN KEVTPIKN €vvold Yid
OpIOHEVEG OpaoTnPIOTNTEG €ival EKEiVN TNG ONTIKNAC Ywviag B€aong evog avTiKEIJEVOU. H onTikn ywvia €xel
Kopu®r Tov opBaApd Tou napatnpenTr Kal dnuioupyeital and TIG dKpaieG ONTIKEC AKTIVEG MOU KATAARyouv
OTO NApAaTNPOUMEVO AVTIKEINEVO. H KATAOKEUN TWV NPOTWV EPYAAEIWY PETPNONC ANOOTACEWY PBACIOTNKE
OTIG ONTIKEC YWVIEC KAl OTIG ONTIKEC MAG AKTIVEG Kal, XWPIC UMEPBOAN, OPIOCHEVEC HMABNUATIKEC EVVOIEC
avantuxenkav yia Tnv a&ionoinaon Twv €pyalEinv auTwv.

H eikova npogpxeral ano 1o apdpo «OI XpHoeIg TNG IoTopiag aTn didackaAia TNG NICTHAKNG» Tou
FkoUvTpouv BOAQOUIVT Kal Tov 4/2008 n nAekTpovikn Tng dislBuvaon oTov KOPBo Tou MavenioTnuiou Tou
ApBouUpyou eivail: http://www.math.uni-hamburg.de/spag/ian/xyz/ca00-v5.htm

Av Ba €npene va npoodIopiCOUHE TIG HABNMUATIKEG NEPIOXEG MOU KAT €€oxrv avanTuxbnkav yia TIC avayKeg
TWV METPNOEWY, Ba avapEpaPe TNV oPoldTNTA TWV OXNHATWV Kal TNV TPIYWVONETPIA.

Me Baon Ta nponyoUueva ©a pnopoUcAue va uUnoBEooupe OTI OpaocTnpldTNTEC PBACIOUEVEG Of€
NPOCOUOIWTEIG HETPHOEWY N opydvwyv METPNOEWV €ival duvatov va unootnpiEouv Tn didackaAdia Twv
MaBnNUaTIK@WV evVoI®V NMou oXeTilovTdl JE TIC HETPHOEIC.

Maidaywyiko nAaiocio

Mia ano TIc duvaTeg OIDAKTIKEG, Kal OXI MOVO, MPOCEYYIOEIC TWV HaBNUATIKWV €ival Kal €KEiv Nou Bewpei
TIG HABNUATIKEG EVVOIEG KAl MPOTACEIG WG APNPNHUEVA HOVTEAA TWV AVTIKEIMEVWV KAl TWV KATAOTACEWY TOU
QUOIKOU hag Xxwpou. H npoagyyion auTn €xel 1I31aiTepn O1I0AKTIKA onuaacia, 0Tav ol HabnTeég EUNAEKOVTAl OE
dladikaoieg emAUong npoBAfuaToc. Ta npoBARKATA Nou a@opoUv O AUBEVTIKEG NPAYUATIKEC KATAOTACEIG,
OnAadr o€ KATAOTACEIC OXETIKEG ME TNV €UMEelpia Kal Ta €vdla@EépovTd TwV HAdBNTwv, anoTeAouv Tnv
apeTtnpia TnNG d1dackaAiac oTo NAdiclo Piac peaAIOTIKAC MaABNuUaTIKAG €knaidsuong, n onoia oTo €&nc OBa
avapéperal ws RME (Realistic Mathematics Education).

O1 pilec Tn¢ RME avayovTal OTIG anowyel Tou Freudenthal (1991), and TIG onoieg TpeIiG e€ival ol
kaBopIaTIKEC yia TIC OpacTnpIOTATEG TOU OEvVapiou:

e Ta padnuaTika Ba npénel va €ival ouvoedePEva PE NPAYHATIKEC KATAOTACEIC.

e Ta pabnuatikd anoteAolv pia avBpwnivn dpacTnpidTNTA n onoia cuvioTaTtal TNV avadiopyavwon
TWV YVWOEWV Nou ndn undpyxouv Kal Twv oxnuatwv. H avadiopydvwon autn €xel ouvhdwg Tnv
£vvold TNG yalnuarikonoinong.

o KevTpikd poAo oTn padnoiakn diadikacia €xel 0 NadnTnG WE TIG NPOCDOKIEC TOU, TIC 1DIAITEPOTNTEG
TOU, TA MIOTEUW TOU.

€ auTo To nAaiolo apxwv, n O1dackaAia Twv pabnuaTikwv avadelkvUeTal ge kKaBodnyoUpevn avakaluwn
anod Toug HabnTeg, evw n AUon NpoBANUATog anoTeAei To KaTeEoxrv dI0AKTIKO EpYAAEio.
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Me Bdon TIC Napanavw nioTnNUOAOYIKEG Bewproelc 6a pnopoUoape va NPOCEYYIOOUNE Ta YadnuaTika Kai
TO NEPIEXOUEVO TOUC WC avBpwnivn dpaoTnploTNTA, EVTAYHEVN OTO KOIVWVIKO Kal MOAITIONIKO nAaioio. H
dpaoTnPIOTNTA auUTR €XEl WG ageTnpia atuna a&iwpaTta Kal €lkacie¢ nou dnuioupyoUvTal YE Baon Tn
oWHATIKOTNTA Mag, evw n d1adpourn Npoc TNV auoTnpern, TUMNIKR ékppacn €xel Tnv idla a&ia pe To TEAIKO
npoiov. Ta paénuartika Oegv avakaAunTovral NA€ov, aAAd enivooluvTal n, HMAAAOV, MPOKUNTOUV WG
anoTeAECUATA ENIVORNOEWV KUPIWG, Napd avakaAuyewv (Ernest 1996), Kal n avTIKEIYEVIKI TOUC UNooTaaon
OoEITal HEOW TNG OIUMOKEIPEVIKAG TOUG anodoxng.

O1 dpaoTnPIOTNTEG, MEOW TWV onoiwv emAUETal £€va npayuaTtikd npdBAnua, npoaodiopilovral and Tov 6po
Maénuartikonoinon. Q¢ pabnuartikonoinon opioupe Tn diadikacia KATA TNV onoia ol YabnTéc opyavwvouv
Ta dedopéva €voG NPOBAAMATOC KAl OTN OUVEXeEld Ta ene€epyalovral e kabapd padnuatikd Tpomno. O
oxedIaopPOG Tou NapdvTog oevapiou €xel WG oTOX0 va EUNAEEEI TouG YabnTec og pia diadikaoia oTadiakng
Madnuartikonoinong evog npaypaTikou npoBARPATOC, HIAG AUBEVTIKNG KATACTAONG NOU a@opd OTnv OnTIKNA
pac avtiAnwn. Méoa ano Tn d1adikacia auTh avapeVETdl va PETAOXNMWATIOOUV TO ApXIKO, W Hadnuariko,
nNPOBANUa o€ padnuaTtiko NpoBANUa To onoio Ba odnynoel oTn dnuioupyia evog padnuaTikoU PJOVTEAOU.

H dnuioupyia evoc pabnuaTikoU PJOVTEAOU HIAC NMPAYHATIKNAG KATAOTAONG €XEl TN ONUAcia TnG HadnuaTtikng
nepIypaenc TnG KATaoTaong auTng, n onoia neplypagr Yag snMITpENEl TV €PUNVEIa TNG KATAOTAONG Kal
ENOPEVWC TNV KAAUTEPN KATAvonaon TnG. Mevikd n KATAOKEUN HOVTEAWV HIAC NPAYHUATIKAC KATAOTACNG EXEI
oTOXO0 TNV Katavonor Tng peoa ano Tn Oiadikacia dnuioupyiac MIag KATaAANANG palnuaTikng Joung,
dnAadn opyavwonc. OUTwC n AaA\wg, dev eivar duvaTtov va €pBoupe Ot enagr MPeE Tn QUOIKN
npeayuaTikoéTNTA, av NPonyouNEVWEG OEV TNV £€XOUNE OOMNOEl JE Kanolov TpONo.

Katd tn diadikacia Tng pabnuaTtikonoinong, Ta gadnuartikda yivovTal HEPOC TOU EVVOIOAOYIKOU MAQigiou To
ornoio YXpnOoILONOIOUNE Yia va HETA@PAlOUME TNV NpayhaTikoTnTd, v, XApn OE AuTo, n Kabnuepivi
npayuaTikoéTATa doUEITAl KATa TPOMNO YadnuaTiko.

OpilovTag Tnv £€vvoid TOU HABNUATIKOU HOVTEAOU

O Fischbein (1977) opilel To YOVTEANO MIAC KATAOTAONG WG «MIid anAonoinuévn €kdoxn Tng, n onoia pag
EMITPENEI EUKOAOTEPO KAl MANPECTEPO EAEYXO TwWV NAPAUETPWY TNC». EminAéov Bewpei OTI éva ano Ta
BaoikG XapakTnpIoTIKA nou Oa npenel va OIaBETel €va POVTEAO, YId va gival anoTeAeouaTiko, €ival n
KaTaAANAOTNTa TNG JOMNG Tou. H KaTtaAANAOTNTa auTr Pnopei va ekTiunBei and Tnv 1copopeia TNS dOUNAC
TOU HOVTEAOU Npog Tn Jdoun TnG apxikng kardoraong. H yevikn avTiAnwn yia Tn ox€on Kataoraong
NPoBANKATOC KAl HOVTEAOU €ival OTI anoTeAoUv dU0 EexwpIloTeEG ovToTNTEG. O PNaABNTNG Ba nNpénel va exel
katavonaoel Tn didkpion Kal va €ival oe B€on va aglohoyei TNV KAaTaAANAOTNTA Tou POVTEAOU WE BAon Tn
d0edopévn kaTdoTaon Kal TOUG OTOXOUG Nou €xel apXika B€oel (Greer, 1997).

AVTIOETWG, oTO MAdicio TN RME, éva POVTEAO €ival anoTEAEoPA padnuartikonoinong kKal NpokUNTEl KATdA
TNV npoondbeia Tou pabnth va dopnoel Tnv katdoraon orn didpkela dnuioupyiac Tou HovTEAou. AuTO
onuaivel OTI To yovTéAo avadueTal oTadiakda Kal ouyKpoTeiTal yadi ge Tnv katdotaon npoBAnUaTog, n onoia
gpunveveTal pge pabnuaTikd Tpdno, dnAadr pabnuaTikonoleiTal, HEow TN O1adikaoiag KATAOKEUNG Tou
hovTeEAou (Gravemeijer, 2002).

H oxéon PovTEAOU KAl NPAYWATIKNAG KATAOTAONG €ival ENOUEVWG aP@idpoun Kal Kpivoupe OTI napouaialel
101aiTEpo evdiapEPOV O TPOMOG HE TOV OMOIO €vag PETAOXNMATIONOC TOU HOVTEAOU HMOPEl va €pUNVEUTEI
MEOW €VOC PETAoXNMATIOPOU TWV NAPAPETPWY TNG KATAOTAONC NpoBARMaToc. AuTtn akpiBwg n diepelivnon
gival duvaTtov va uAonoinBsi anoTeAeouaTikKOTEPA HWE TN XPHON €vOG KATAAANAOU AoyliopikoU, HEOW TOU
onoiou gival duvaTov va KATAOKEUAOTEl Jid Npooopoiwaon Tng katdoTtaonc npoBARNATOG.

H xpnon unoAoyioTn, €KTOG and Tnv ONTIKOMoiNon, €MITPENEl OTO MadNTR va neipapaTioTei kal va
avalnTnosl akpaieg KaTaoTACEIC Tou NPOoBAANATOC PMEOA aAnd WETPROEIC, CUYKPIOEIC, dUVAUIKEC AAAAYEG N
Kal NapaPopPWOoEI§ TwV oxXNUAaTwy (Arcavi & Hadas, 2000).

Suvoyilovtag, 6a pnopouocaue va enionudavoupe OTI OTo nAaiolo TNG RME n XPpRAon UMOAOYIOTIKWV
epyaAeiov divel Tn duvaToTnTa dnuioupyiac Kal dIEPEUVNONG HOVTEAWYV NPAYUATIKOV KATAOTACEWV, Td
onoia nA€ov npoosyyifovTtal Ye dUo dIaPOPETIKOUC TPOMOUG, TO CUHMPBOAIKO KAl To dUVAMIKO.

3TO OUYKEKPIYEVO OevaApIO BewpeiTal wg apeTnpia €va noloTikO Paivouevo, yia napadelyua, n onTIKn Hag
avTiAnyn. O1 yabnTteg PeAeTOUV TPOMOUG UE TOUG OMoioug €ixe naAaidTepa PeAETNBEI To PpaIvOUEVO auTo Kal
OTN OUVEXEIQ EMIXEIPOUV Wia Ol1aPOPETIKA NaBnuaTikr) Npogsyyion n onoia unootnpileTal kai and Tn xpnon
TNG TEXVOAOYIAC.
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To naidaywyiko nAaiolo, oTo onoio 6a uAonoinBouv ol dpPacTnpIOTNTEC TOU Ogvapiou, XapaktnpileTal ano
TN ouvBeon NAAAIOTEPWV KAl VEOTEPWV PABNUATIKWV MPOCEYYICEWV EVOC (PAIVOUEVOU, HE AUOBEVTIKEC
d1adikacieg padnuartikonoinong.

Ai1dakTikn a&ia
AUO and ToUuG TECOEPIGC OTOXOUG Mou MeplypagovTal oto BIBAio Tou kalbnynth yia Tn didackaAia Twv
HaBnuaTikwv oTo AUKEIO €ival ol €EnG:

«Na aoknBouv ol pabnTég oTo va XpnoigonoioUv Ta PadnuaTtika oxl HOVo WG yvwaorn, aAAd kal wg JEBodo
OKEWNG Kal Npd&nc otnv kabnuepivn (wn. Na €pBouv ol HabnTEG o enagr| KUE TIG NOIKIAEG EQPAPUOYEC TWV
HaONUATIK®WV OTIC AAAEC €NIOTNHEG KAl OTN OUYXPOVN MPAyddaTikOTNTAa». EninAéov, OTIC YeEVIKEC 0dnYIeg
ToviCeTal OTI: «Z& kGBe wpa d1dackaAiag Twv PadnUATIK®V MNPENEl va UNAapxel N NPoownIkn €pyacia Twv
MadnTtwv. H Td&n npénel va eivalr €évag tO6Nog onou ol pabnTég dev €ival nabnTikoi O€kTeG, AAAG Oa
g€epeuvolv kataoTaoel, Ba avakaAUnTouv VEEC YVWOEeIC Kal Ba npoonabouv va epunvelouv Kai va
XpnoigonoloUV TIC YVWOEIC NOU angktnoav» (Eyxeipidio odnyiwv yia Tov diddokovTa, TEUXoG B ).

EvTouTolg, n didaokaAia Twv padnuartikwv, 101aiTepa oTo AUKEIO, MPpAyUaTtonolsital s &va aoQUKTIKO
NAQioI0 UNOXPEWOEWVY NOU aPopoUV OTNV OAOKARPWON HIAG CUYKEKPIMEVNC UANG anod ouykekpipeva BIBAia
Kal JE OUYKEKPIYEVEC 0dnyiec. H ouvTpIinTIKA NAsloyn®gia TwWV AOKNOEWV TWV OXOAIKWV EYXEIPIDiWV
apopolv oTnVv auoTnpn HadnuaTikh enc€epyacia evog BEPATog, evw N UAN €ival kataveynuévn og dIakpITda
kepdaAala, kabéva and Ta onoia NpaypaTeUETAl Jia CUYKEKPIPEVN BePaTIKn evoTnTd. H YEWUETpia ival éva
EeXxWPIOTO YVWOTIKO AVTIKEIJEVO, TO OMOIO (PAIVETAl va PNV €XeEl Kayla oUvOeon PE TNV UAN TNG AaAyeBpag
Kdl TwV oUVApTAOEwWV. Mg Tov TpONo auTo dnuioupyolvTal oTeyavd PETAEU TwV BEUATIKWY EVOTATWY, HE
OUVENEId va HNv €ival €QIKTEC oI NOAAANAEG npooeyyioelg €voOC NPOBANUATOGC KAl va MNAPAMEVEI
neplopiopévn n duvaTtoTnTa diEpelivnong Kal oUvOEong TNG HaBnuaTIKnG YvVwaonc.

'Eva aAAo gunodio otnv avantuén dIEpeuvVNTIKWV NMPWTORBOUAIDV aAno PEPIAC HadBNTWV €ival KAl n AAEIpn
KaTaAAnAwv, duvapikwv JIOakTIKwV epyaAeiwv. Ta oTtaTikd d1dakTika péoa (WOAUBI, XapTi, nivakag
KIHwAia) neplopifouv TIG dUvVATOTNTEC YiA NEIPAPATIONO, Tn dnUIoupyia €IKACIWV KAl ToV EAEYXO UNOBETEWYV
KaTda Tnv ene€epyaacia evog npoBANPaAToc.

>Tnv avalntnon J1e€000ouU Kal eVAAAAKTIK@WV Tponwv JdidackaAiac Twv padnuartikwv 6a pnopoucav va
OUPBAAAouv anoTeAeopaTika dUo 1IoxXuUpda JI0aKTIKA pyalcia, n IoTopia Twv MabnuaTtikwv Kai n xprnon Tng
TEXVOAOYiag.

H MEAETN TNG I0TOPIKAG NopPEiag YIag HadnuaTikng évvolag pac fondda va katavonooupe KaAUTepa Ta oTadia
avanTtu&ng Tng, TIG €VVOIEC Nou nponynonkav kai ocuvéBaiav atn dIaudpPwan TG, Kabwg Kal Ta gunodia
MOU OUVAVTNOE N KOIVOTNTA MEXPI TNV TEAIKN J1apoppwaon TS oUyXpovne HOPPNG TNG OUYKEKPIYEVNC
£vvoIagc.

H IoTopia anoTeAei pia nnyn 10ewv yia To oxediaopd dpacTnpPIOTATWY MO CUUPBATWV HE TIG AVAYKEG KAl TIG
duVaTOTNTEC TWV MABNTWV Kal apa Mo dnoTEAECUATIK®V.

Edw 6a npenel va unoypapuicoupe 611 n Xpnon tng Iotopiac dev B6a npenel va yivel ye Tov TpONO Kail TIG
MEBODOUG €vOG I0TOpIKOU. Kata Tov Bachelard (1983), o 10TOPIKOG avixveUel Ta YeyovoTa pEoa and Tig
10€€¢, €MEic avalnToUME TIC 1I0€EC PEOA OTA YEYOVOTA.

O TpoOMog Pe Tov onoio pnopei va xpnoigonoin®esi n IoTopia anoTeAei Ta TeAeuTaia XpOviad AVTIKEIMEVO
€PEUVAC ONUAVTIKOV avlpwnwy oTo Xwpo Tng OI0aKTIKAG Twv PadnuaTtikwv. O Polya (1961) unootnpilel
OTI AV KaTavorOOUHE TOV TPOMO HUE TOV OMoio 0 GvBpwnoc KATEKTNOE TIC MABNUATIKEG €vVoIeC NECA ano
Tnv IoTopia, TOTE, dIOAKTIKA TOUAAXIOTOV, Bd anoKTAooUUE KaAUTEpa €podia yia Tnv npoondBesid pyag va
00NYNOOUNE TOUG NABNTEC OTNV KATAKTNON TWV EVVOIMV AUTWV.

O Freudenthal (1981) unodeikvUel Tov TpOMO PE Tov onoio Ba npenel va xpnoligonoinBei n IoTopia,
Tovidovtag OTI o diIddokwv Ba npenel va MeAeTAoEl kal va avadei&el tn diadikacia PEow TnNG onoiag
avantuxebnke n padbnuaTikh €vvola Kal Oxl anAd To anoTEAeoua Tng diadikaoiag auTtnc. H avadeiEn tng
dladikaociag, JEow TNG onoiag avanTuxbnke pia €vvola, NpoogEpel KATA Tov Katz (1986) €va onuavTiko
NAEOVEKTNHA, TNV KivnTonoinon (motivation) Twv pabnTwv, nou €ival n Bacikn ouvioTwod TnG OI0AKTIKNAG

npagng.
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O Peter Ransom (1995) npoTeivel yia Tn didackaAia TnNg TpIywWVOUETpIag pia evdiapEépouca epapuoyn n
onoia otnpileTal oTn Xpnon apxainov opyavwyv, n.X. nAlakd wpoAoyla. ZUPewva Kal naAl Je Tov idlo, n
EUNAOKN TWV PABNTWV O NPAKTIKA HadBNuaTikaG npoo@Epel I0XUPAa NAEOVEKTAUATA YIA TNV KATAVONON TWV
MaBnNuUaTIKWV EVVOIWV.

Mia dAAn cuvioTwoa TnG d1dakTIKNAC a&lonoinong Tng IoTopiag gival n xprion auBevTIK®WV KEIYEVWY, N onoid
EXEl XAPAKTNPIOTEI WG onuavtikn naidaywyikn napéufacn, a@ou OdIaUOPPWVEI TNV avTiAnwn TNnG
NOAMITIOTIKAG aiac Twv paénuatikwy (Barbin & Menghini, 2000).

H xpnon Twv cUyXpovwv TEXVOAOYIKWV €PYAAgiwv WMopei va oUupnAnpwaoel To JI0AKTIKO €PYAAEIO TNG
IoTopiag kai va dnuioupynoel eminAeov duvaToTnTeG yia SlEpelvnan, NOAAANAEG avanapaoTdoelg, duvauiko
XEIPIOPO TWV YEWUETPIKWV AVTIKEIMEVWV. H HEAETN NpoBANUATWY, NOU NAAAIOTEPA €ixav AVTIUETWNIOTEN PE
TIGC UNMAPXOUCEC YVWOEIC TNG OUYKEKPIMEVNG ENOXNG, ME OUYXPOvVA TEXVOAOYIKA Kdl HaBnuaTika epyaleia
avadelkVUEl TOV KOIVWVIKO pOAO TwV HaBnuaTikwVv Kal TNV NOAITIOTIKN TOUG unooTaan.

Me TO OUYKEKPIMEVO OgvAPIO Ol HadnTeg Ba ouvdeoouv dIAPOPETIKEG DIOAKTIKEG EVOTNTEG, AAAA KUpiwg Ba
OUOXETIOOUV PABNMUATIKEG £VVOIEC HE aUBEVTIKEG KATAOTACEIC npoBAnuatoc. H didackaAia Twv
HadnuaTikwv peéoa and Tn Olgpelivnon KATACTACEWV MNpoBARuaToc avayvwpiletal anoé Tn padnuarikn
KOIVOTNTA WG TO KATEEOXNV MECOV YIia va «KAVOUV PaBnuaTika» ol paéntec. H xpnon Twv TME Ba
dnuIoupynosl emnAgov duvaToTNTEG yia OlEpelvnan, NMOAAANAEG avanapdaoTACElC KAl QUVAMIKO XEIPIONO
TWV YEWHETPIKWV AVTIKEIHEVWV.

H 010akTIkA nopeia Ba oAokAnpwOei pe éva oTddio To onoio €ival aduvaTtov va uAonoinBei Pe Ta OTATIKA
MEoa ToOu nivaka kal Tou TeTpadiou. To oTddio autd €ival n e@apuoyn Twv PABNUATIKOV HOVTEAWV OTN
MEAETN TNG ONTIKAG MAG avTiAnwng, dnAadn oTnv avadelfn TwV YEWUETPIK®WV KAl OUVAPTNOIAKWV TNG
XAPAKTNPIOTIKWV.

TeAika, Ta pabnuaTikd nou oxeTidovTal Pe TN dpaoTnpPIOTNTA avTAoUV To vONUA TOuG and Tnv Npayuarikn
KaTaoTaon Tou NpoBARNATOC TO onoio nixelpoUyv ol uadnTteg va AUoouv.

ZXEAIO EKMNAIAEYTIKQN APAZTHPIOTHTQN

‘Evra&n Tou ogevapiou oto AvaAuTiko Mpoypappa
To ogvaplo aneuBuveTal oToUG PabnTég TNGA', B' kai ' Aukeiou Kal npayuaTeUeTal EVVOIEG Kal MPOTATEIG
TNG YEWUETPIAG, TNG TPIYWVOUETPIAG KAl TWV CUVAPTHOEWV.

O 01dackwv €xel Tn duvdTOTNTA va TPOMOMOINCEl I KAl va aQaipECsl €PWTNMATA, METATPENOVTAC TIC
0paoTnpIOTNTEG O AIYOTEPO N NEPICCOTEPO ANAITNTIKEG. Ma napadelyua, oTto BEpa TnG MEAETNG MIAg
£TOINNG Npogopoiwaong, 8a ynopouoe va {NTrosl anod Toug NadnTEC va KATAOKEUAoouV ol id1ol T OIKr Toug
€kO0XM TOU MOVTEAOU Kal OXI va XPpnNOoIKOonoIfooUV TO £TOILO APXEIO TOU AOYIOMIKOU.

O1 dpacTnNPIOTNTEG €ival XWPIOUEVEG OE TPEIG OPAdEC, Pia yia KaBe TAE&N.

O1 dpaoTnpIdTNTEG TNG A" Aukeiou atnpifovTal oTnVv €vvold TNG ONTIKNAG aKTivag Kal TNG OoNTIKAG ywviag Kal
oTtn duvaTtoTnTa PETPNONG TOUu UWOUC EVOC ANMOMAKPUONEVOU AVTIKEIMEVOU HE BAon TIC dUO AQUTEC €VVOIEG
nou ouvOEovTal YE TOV TPOMO MOU AEITOUPYEl N 0paocr Pag. O1 BaoIKEC HABNUATIKEG EVVOIEG, HE TIC OMOIEC
EUNAEKOVTAI Ol HaBNTEC TNG TAENG AQUTAC, €ival Ta avTioTPOPwE avaAloya nood, anodo Tnv aiAyeBpa, kabwg
Kal ol napaAAnAec eubeieg kal n opoIOTNTA, ANd TN YEWMETpPIA.

O1 dpaoTnpIOTNTEC TNC B' Aukeiou otnpifovTal oTov TpOMO PE TOV OMNoio OUVOEETAl N ONTIKA MAG ywvia PE
To UWoG Nou napaTtnpoUlE, eV Ol HaBNUATIKEC £VVOIEC MOU CUVOEOVTAl WE TIG dPacTnpIOTNTEC €ival n
TPIYWVOUETPIKN EQANTOMEVN KAl N YPAPIKN TNG NapdoTaon, Kabwc Kal To Bewpnuad TWV NUITOVWV.

O1 dpaoTtnpidTNTEG TNG I Aukeiou oxeTiovTal kal NAAI PHE TNV ONTIKA HAG Ywvid, OMWG Ol HabnuaTikeg
EVVOIEG avaPEPOVTAl OTN MEAETN TWV AKPOTATWV HIAC ouvdapTNONG, OTIC ACUPNTWTEG KAl OTN YPAPIKA TNG
napacTtaon.

AuTO nou £xel 101AITEPN ONUAcia o€ OPIOUEVEC dpaoTNPIOTNTEG €ival n digpelivnon TnG oXEong dUo Moowv
nou oguppeTaBaAAovTal Ye Tn HEBODOO Tou duvapIkoU onueiou, n onoia NepIypAETAl OTN GUVEXEIQ.
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To kapTeoiavo eningdo kai n HEB0d0G Tou SuvapIKoU onHEiou

davTaoTeiTe €va eninedo ndvw oTo onoio undapxel €va onueio O nou pnopsi va kivnBei. To onueio auTto Ba
To ovopdaloupe dUVAPIKO onueio.

Ac unoB£ooupe Twpa OTI 0 OVOC duvaTog TPOMNOG YIa va KivnOei To onueio auTo civail B
va peratonioTei npwTta Og€ld rj apioTepd oTn B€on A, Kal OTn OUVEXEId NAvw 1 KATw,
onoTe Ba BpiokeTal TEAIKA oTn ©€on B.

STV nepinTwon autr B8a Afye OTI To eninedo eival kapteoiavo. [lia
napadeliypa, av oro onueio O, nmou eival n apxn Twv a&ovwv, OWOOUME | 4
€VTOAN va petakivnOei opifdovTia katd 3 pPovadeg Kal KATAKOpupa Kata 4 \
hovadecg, TOTe Ba sugavioTei otn B€on (3, 4).

B=(34)

Ac unoBsooupe TwPA OTI BEAOUPE va PEAETAOOUUE T oXEon dUo Noowv

nou petaBdAlovTal ouyxpovwe (ouppeTaBaAiovral). Mo OUyKeKpIPEva,

o€ €va Juvapiko TPiywvo KAM BEAoupe va HEAETNOOUME TN OXEON TNG ey

Baong Tou AM Kkal Tou guBUypappou TURPaToc AE nou evwvel Ta péEoa Twv A E

nAeupwv KA kai KM, \
M

A

To Aoylodikd The Geometer’'s Sketchpad pag divel Tn duvaTtoTNTaA va NPAYUATOMNOINCGOUNE Tn WEAETN AQUTH
ME OUO TPOMOUG: HETAKIVOVTAG TNV apxn Twv a&ovwy r anoTunwvTacg TI¢ HETpRoeIc o (euyn (X, W).

H p€BG0J0G TG HETAKIVNONG TNG APXNG TOV aSovwyv
e MeTpdape Ta dUo TuNuata AM kai AE.

e MeTapépoupe Tnv apxn O opilovTia KaTd To YAKOG TOUu €vOC ano Ta dUo THRAWaATd, n.X. Tou AE,
onoTe PETAKIvVeiTal oTn B€on A.

e MeTapEPoUlE TO onueio A KaTakOopupa KaTd To PNKOC Tou AM, onoTe YETAKIVEITAl oTn B€on B.

e Ep@avifoupe T0 iXvog Tou B kal petapBaloupe Tn Baon AM, gUpovTag To £va TNG AKpo.

1 B
K
41 ;
/ 5 i
T / A AE = 2,49 cm\M
|
/ AM = 4,97 cm

o | LY

0OA = 2,49 cm
TAB = 4,97 cm

H pé€60odog TNG anoTun®WonG Twv HETPROEwWV o€ Jeuyn (X, @)

e MeTpdape Ta dUo TUNUaTa AM kai AE.
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e EmAéyoupe npwta Tn PETPNON nou BEAoupe va eival n aveEdpTtnTn PETABANTA X KAl PETA TN
METPNON NMou BEAoUPE va sival n eEapTnUeEvn YETABANTN W.

e And To pevoU «pa@nua» €nIAEYyoUPE «AnoTUNwon MeE (X, W)», ondTe gugavileTar To dUVANIKO
onueio.

o Kdvoupe de&i KAIK OTO OnUEio AUTO Kal €NIAEYOUHE va €UQAVIOTEI TO ixvog Tou. MeTaBdAoupe Tn
Baon AM, ocUpovTag To €&va TnG akpo.

1 t t t t t
L 10

AuUTO nou Ba npokUWel, KaBWG KIVeiTal To B, €ival pia ypauur n onoia pag «anokKaAUNTEI» Tn OXEON TWV
O0Uo noowv nou petaBdAlovTal. ZTn ouvéxelad Ba NpPENEl va PEAETHOOUKE TN YPAUKN, va Tn CUVOECOUNE HE
YVWOTEC YPAPIKEC NAPACTACEIC KAl VA OCUPNEPAVOUNE nolad oxeon ouvdéel Ta duo noad.

Znueinon

MnopeiTe Kal €0€IC va KATAOKEUAOETE TO ApXEio ME Tn BonBela Tou AOYIONIKOU ) va UEAETNOETE TN HMEBODO
Tou duvapikoU onueiou, XPNOILONoI®VTAG TO £TOIUO APXEIO TOU AOYIONIKOU WE TiTAo Dynamiko Shmeio.

Av TOpa n kaunuAn nou Ba npokUwel dev eival kanoia and TIC YVwoTEG (NapaBoAf: w=a.x? r unepBoAn

q/:g), TOTE Ba €xoupe evToniosl pia vea ouvdpTnon TnG onoiag dlaBeToupe POVO Tn ypagIikn TNG

napdoTtaon kai 0xl Tov TUMo Tne.

U~

Enopévwg, autod Nou npEnel va ONPEIMOOUME gival To YEYovOoc OTI dev undapxouv Tpia povo €idn oxXEoewv

. . . . o . .

METAEU dUO WETABANTWV MOOWV X Kal W (Y=a.x+B, w=a-x*> kai y=—). Me Tn peBodo Tou duvapikou
X

onMEiou PNopoUPE va evTONioOUHE NOAAEG Kal DIAMOPETIKEG OXEDEIG, OPWG, TIG NEPIOOOTEPES POPEG, HOVO
WG NMpo¢g TN YPA@IKn Toug napdoraon.
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3.2 ApaocTnpIioTnNTEG Yia TNV A’ AukeEiou

1n ApaotnpioTnta: EPFAAEIA METPHZEQN
Ailapkela TnGg dpaocTnpIoTnTag: 2-3 JIOAKTIKEG WPEG
Tagn: A’ Aukeiou

N'VWOTIKA avTIKEIPEVA:
e H évvolia Tng ypa®Ikng napacracng ouvapTnaong
e AVTIOTPOQWG availoya nood
e OpOIOTNTA TPIYOVWV

H karaoTtaon npoBARHATOG:

Kata Tov npwigo aAAd kal katd Tov UoTepo Meoaiwva, Kupiwg de kata Tn Oldpkela TnG Avayevvnong,
xpnoipgonoinénkav anAd epyaleia PETPNONG evOC anOPAKPUONEVOU AVTIKEINEVOU Ta onoia a&lonoinoav TIC
ONTIKEC PAC AKTIVEG Kal TNV OATIKN ywvid. Q0oT000, N NpwTn CUOTNKATIKR Npoondadsia pNETPNONG WE anio
gepyaAeio eival katayeypaupévn ota OnTika Tou EukAeidn, To de gpyaleio eival €vag anAdg kabpenTtng. Me
nolov OJWC TPOMO 0 XPNOTNG €vOC TETOIOU £pydAsiou pnopei va kavel pgia pérpnon; Moia pgadnuatika
TEKUNPIOVOUV TNV A&lonioTia TwV YETPAOEWV;

AuTd €ival Ta Baoikd epwTAUATa PE Ta onoia B8a sunAakoUv ol pabnTéc, kabwc Ba PeAeToUV OTIC dUO
€NOPEVEC dpAOCTNPIOTNTEC TIC MPOCONOIWTEIC TWV EPYAAEIWV.

®UAAO epyaciag 1
BpiokO0OaoTe UNpooTd G €va KTNPIo KAl aTo £€0Agog UNApXEl €va WIKPOG KaBpePTNG.

MpoxwpdaTe PNpoG niow, PEXP! va O&iTe TNV KOPUPN TOU KTnpiou oTov KaBpE@Tn. Mnopeite va
UNOAOYIOETE TO UYOG TOU KTnpiou;

. Me Tn OpaoTtnpidTnTa autny Ba dianmoTwoeTe OTI Ogv npOKeITal yia pia 101aiTepa OUOKOAN
f \  dladikaoia, apkei BERala va sival yVwoTEC PEPIKEC AMOOTACEIG, ONWG N andoTacn ToU KAaBpepTn
f | and To KTNpIo KAl n anoaTaacr| yac anod Tov KadpePTn.

' \
ol | AvoifTe To apxeio katoptro metrisis_1 Tou AoyiopIkoU. STnv 006vn npoBdAAovTai:

a) 'Evag avBpwnog nou koiTalel oTov KABPePTN nou BpiokeTal aTo £3aPog. AG UNOBETOUE OTI N
ONMTIKIM TOU akTiva &sKIva ano Ta PaTia Tou, avakAaral otov Kabpe@Tn Kal KaTaAnyel o€ KAnolio UyWog Tou
KTnpiou. (ZTn QUON n nopeia TNG WTEIVAG akTivag gival BeRaia avTioTpodn.)

B) Av OféAoupe va METAKIVAOOUME Tov AvBpwno, 6a npenel oUPOUUE TO onueio A. H onTikn akTiva
akoAouBei To Baoiko vouo TnNG avakAaong, dnAadn n ywvia npdéonTwong €ival ion Ye Tn ywvia avakAaong.
H anooTaon AK Tou avBpwnou and 1o katonTpo K gugavileTal atnv 06o6vn.

Y) Av BEAOUE va PETAKIVIOOUHE TO KATONTPO, 6a nNpeEnel va cUPOUNE To onueio K.
0) H npooopoiwon Tng npocowng =T Tou KTnpiou é&xel MeTaBANTO UWoC, TO oOMoio WMNopoUME va

pueTaBaAAoupe cupovTag To onueio T. ENiNAgov, €ival XwpIioyevn o€ ioa TUAPATA. SUPETE TA onueia A kai T,
yla va dIanioTWOoETE NWG AAAAJOUV TA PAKN TWV TUNHATWV.
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AK =248

KE=2.80

I

A

AG EeKIVIOOUNE TOPA TN HEAETN TWV PEYEBWYV nou PeTaBaiAovTal.

1) Tono®eTroTe Tov GvBpwno Ot pia PIKPR andéoTacn ano To katonTpo, n.X. 1 povada (av ortn B€on
auTtn o avBpwnog dev BAENEl TO KTNPIO OTOV KABPEPTN, TOTE UETAKIVAOTE KAl TOV KABPEPTN). Av
dinAacidooupe TNV anoortacn Tou avBpwnou and To kaTonTPo, NWw¢ 6a peTraBAnBei To UYWog oTo
onoio BA£nel o avBpwnog;

2) TonoBeTnoTe Tov AVOPWNO OE APKETH AnOOTAcn anod Tov KabpepTn. Av Tov OGUPETE OTN MHION
andaraon, nwg 8a peraBAndei To UYWog oTo onoio BAENEl 0 avBpwnoc;

3) EnavaAdBete TIc napandvw evepyeleg, TpinAaoialovrag Tnv andéoraon r JEIWVOVTAG TN oTo 1/3 TNng
apxIknG. YNapxel Kanolog kavovag Je Tov onoio gaiveral va peraBaiilovral Ta dUo Noad;

0dnyieg ka1 npoTaoeig uAonoinong (1n paon)

>Tn ¢daon auth n pabnTég, apou efoikeiwBouv Pe To nepIBAAAov kal Tn AsiToupyia Tou Aoylodikou, 6a
gpeuvnoouv, He Bdaon TIC NANPOPOPIEC NOU TOUG napexovTal otnv 08dvn, Tov TPOMNO Nou CUPHETABAAAETal
n andéoTtacn Tou avBpwnou and To KATONTPO Kal To UWOC OTO OMnoio @TAVEl N avakAaon TnG ONTIKNAC Tou
akTivag.

e KaTtapxac ynopouv va xpnaoidonoifoouv Tn dlaipeon TnG Npdoowng Tou KTnpiou o< ioa PEPN, WOTE
va OlanioTwvouv We anAd Tpdéno av To UWoC TNG AVAKAWMEVNG aKTivag navw OTo KTNpIo
oinAaaialerai, TpinAaciaderal r unodinAaacidleTal, unoTpinAacialeral K.Am.

e H TOnoBETNON TOU AVBPWNOU KAl TOU KATONTPOU OTnNV dpXn TnG dpacTtnpidTnTAaG YNopsei va yivel Pe
dUo Tponoug: €ite n anodotacn EK B6a sival aképalo¢ apiBudg, woTe o Padntng va avayvwpilel
eUkoAa TO dINAaciaopo 1 Tov unodinAaciagud Tng, €ITe n avakAwpevn akTtiva 6a npénel va
BpiokeTal Nnavw o€ onueio TNG Nnpdooywng Tou KTNpiou.

e 3>Tn OeUTepn NePINTwoNn (PovTilouhe va PeTakivnBel o avlpwnog, woTeE N avakAWUEVN aKTiva vda
(PTAVEl KAl NAAI o€ onueio dINAACIAg i MIONHG anooTaong ano 1o 2.

e g kdGBe nepinTwon, ol padnTeg 6a napaTtnprioouv OTI Ta dUo Noad ival avTioTPOPWS avaioya, KATI
nou 6a npenel va emBepaiwbei pe apkeTeg OOKIMEG diNAaciaopou, TpINAdciaopou, Kabwg Kai
unodinAaciacpou, unoTpInAaciacpoU K.AnM.

®UAAO epyaciag 2

2Tnv nponyouuevn dpacTtnpidTNTA Npogkuwav KAamnola CUPNEPACHATA yiad Tov TPOMO Mou CUVOEETAl N
andéoTaon Tou avOpwnou ano Tov KabpEPTn,kabwc kal yia To UWPog Tou KTnpiou oTo onoio BAEnel o
avlpwnog. Ta oupnepdopaTa OPwe auTa Ba npénel va Ta eEAEYEOUNE PE NaBNUaATIKa epyaleia, 6nwc ival o
nivakag TIwV Kal n ypagikn napaocraon.

Av0IETe TO apxeio katoptro metrisis_2 Tou AoylodikoU. ZTnv 086vn npoBailovTal:

'Eva TuApa AB nou pnopei va peTakiveital and To onueio A.

H onTikn akTiva BK nou €ival ouoiaoTikd n avakAaon Tng akTivag TK navw oto katonTtpo K, To onoio
unopei va pyerakivnBei ano 1o onueio K.

Ta koupni «MeTproeIC», ano onou gugavidovral JETPNOEIC dIaPOpwV UEYEBWV.
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BiBAio KaBnyntn

Eniong, epgavifovral didpopa koupnid BonBelag yia TNV KAaTaokeun ouvapTnong, yia Tn YETPNON YWVIOV
Kal yia TV KATAaokeun mivakwyv ano {elyn HETPHOEWV.

1)

2)

3)

4)

5)

6)

METPHEIEIZ

rBOHBEI.ﬂ. TIA THN MINAKOMOIHEH]

TonoBeTnoTE TOV KABPEPTN o< pia oTaBepn 6€on, N.x. o€ anooracn 3 pyovadwv anod To KThplo, Kdal
METAKIVAOTE To TUNUa AB. KaTtaokeudoTe €vav nivaka, nou va nepIAauBAavel apKkeTEG TIMEG,
TONOBETWVTAG OTNV NPWTN CTNAN TOU TIC METPNOEIC yia To AK kal oTn deUTepn TIC YETPROEIG Yia TO
Uwocg =T aTo onoio PTAVEl N ONTIKN akTiva.

Me Bdon Tn d1aTa&n Twv onueEiwv oToug agoveg, enaAnBeUeTal rj anoppinTeTAl 0 Kavovag GTOV onoio
KaTaAn&aTe oTo NpwTo PEPOG TNG dpacTnpIdTNTAG; Ti oxeon £xouv Ta dUO nNood PETAEU TOUG;

MNwc pnopoUWE anod Tov Nivaka TINWV va EVTONICOUHE auTn Tn oxEon;

MeTPROTE TIC YWVIEG Twv dUo Tpiywvwyv ABK kar STK. Ti napaTtnpeite; Moia €ival n oxéon Twv dUo
TPIYOVWV;

MNwc dikaloAoyoUUE, HEOW TNG OXEONG Twv OUO TPIYOVWYV, TAd CUPNEPACHATA YIA TA MNKN TV
TunUaTwv AK kal 2T;

Me noiov TPOMO WMNOPOUME MAEOV va HETPAME, WE €vav KaBpePTn, To UWOC €vOG KTnpiou, oTav
YVWPIi(OUHE TIC anooTdoeIC NoU €ival anapaiTNTEG yia TN OUYKEKPIMEVN YETPNON;

0dnyieg ka1 npoTaoceig uAonoinong

>TOX0G ToU OeUTEPOU MWEPOUC TNG dPACTNPIOTNTAG €ival oI YABNTEC va PEAETHOOUV, WE Tn Bondeia Twv
MNadnuaTikwv, To NpoBAnuUa TnG METPNONG KAl va KATAANEOUV TOOO O YEWMETPIKA 000 KAl 0 aAyeBRpIka
OUMNEPACHATA YIA TN OXEON TWV HEYEOWV.

>Tnv npwTn doknon n di1aTa&én Twv onueiov 8a NpEnesl va odnynoel TOUG JabnTEC OTO CUPNEPACUA
OTI Ta nood eival PJAaAAov avTioTpOoPwC avaloyd. To yivopevo dUO avTioTOIXWV TIM®OV YId TIG
MeTaBANTEC Ba unodei&el Tn oTaBepa A oTn oxeon W=A/X.
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Ak | zT
106 | 987
127 | 741
196 | 669
159 | 598
186 | 480
8 . 2.14 | 395
230 | 333
. 257 | 279
Fl . 307 |28
351 | 167
. 384 | 129
a47 |omz
531 | 047
6.4 |08
514 | 0.8

e 3Tnv TpiTn Goknon kaAo Ba eival o d10aokwVv va unodei&el oToug YabnTeg OTI n oTabepd A eival ion
nepinou (anod TIC HETPROEIC) KE TO YIVOUEVO Tou Uwoucg AB eni Tnv andoTtaon K=.

e 2TNV TETAPTN AOKNON Ol HadnTeg Ba PETPROOUV TIG YwVieG Twv dUO Tplywvwy Kal Ba dianioTwoouv
OTI €ival ioeg pia npog pia. And autd pnopouv va kKataAn&ouv oTo cupnepacua o1 Ta dUo Tpiywva
gival époia.

e 3TNV MEUNTN AOKNON Ol YABNTEG AVAMEVETAl va ypAWoUV TIG AVAAOYIEC TWV MAEUPWV KAl HECW
auTwVv va dIKAIoAOYHOooUV TO YEYOVOC OTI Ta dU0 Noad nou CUOXETIOAV €ival avTioTpOPpwS avaioya.

e 3TOXOC TNG TeAeuTaiagc Aoknong €ival ol PabnTec va neplypdywouv Hia OEipd CUYKEKPINEVWV
0paoTnPIOTATWY HETPNOEWY Kal Npd&ewv, PE TIC onoiec 6a ynopouv va a&lonoinoouv To KATONTPO
yla Tn JETpnon evog nToupevou UYWouUc.

Enékraon

H dpaoTtnpiotTnTa 6a pnopouoe va oAokAnpwOei, av ol yabnTég epapuolav T CUPNEPACHATA TOUG OE
NPAyuaTiKEG OUVONKEC. SUYKEKPIPMEVA, Ba ynopouoav va XPNOIKOMOINCooUV &va HIKPO KaBpePTn, va
TonoBeTnBoUv oc andoTaon 1 n 2 Y. anod autodv KAl oTn OUVEXEId, PE TN BonBeid TNG NPoogouoiwong, va
npoonabrjoouv va unoAoyioouv To UWOC TOU KTNPiou OTO onoio (TAVEl n ONTIKN Toug akTiva. Edw
B&Bala Ba xpeialdTav f évag pabnTic Pe Uwog 1,85 Y. 1 €vag Je PikpOTEPO UWOG, o onoiog Ba aveRel
O€ KAMolo avTIKEINEVO, WOTE TO UYWOC TWV PATIOV ToUu ano To £€dagog va eival 1,80 Y. KaTti TETolo OpwWG
dev eival anapaitnTo, av dev xpnoigonoinbei n npooouoiwon, agou 6a pnopei va £@APUOCTEI
aneuBeiac o TUNOG Nou NMPOEKUWE OTO TEAOG TNG dpacTnpIOTNTAG.
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2n ApaotnpioTnta: KATOMNTPA

Alapkela TnG d3paocTnPIOTNTAG: 1-2 JIDAKTIKEG WPEG

Tagn: A’ Aukeiou

FVWOTIKO avTIKEIpNEVO:
e MapdAAnAeg eubeieg

H karaoTtaon npoBARHATOG

To npoBANUAa nou KaAouvTal va PEAETAOOUYV o1 HaBNnTEC oTnpileTal o€ yia aoknon Tou axoAikoU BiBAiou oTo
KEPAAQIO MOU avaQEPETal OTIC NAPAAANAEC €UBEieC. SUYKEKPIYEVA, N Aoknon avagépeTal os OUO KABETA
KATONTPA Kal OE Wia akTiva pwTOC n onoia NEQPTElI KAl AdvAKAATAl oTo €va KATONTPO Kal Katoniv npooninTel
oTO GAAO, Onou kal avakAdarali. To {nToUhevo €ival ol PHadnTég va OdIEPEUVAOOUV TN OXETIKA B€on Tng
apxIKnc NpooninToucag PE TNV TEAIKN aVAKAMUEVN aKTiva.

Edw o oToxog dev €ival anAd n AUon Tng doknong, aAAd n enéktaon kar digpeuvnon 600 To duvaTov
NEPICCOTEPWV MNEPINTWOEWV. EninAéov, emdiwkeTal n avadeifn Twv TpONwV KE TOUC Onoioug PMopei va
gunAouTioTel n OidackaAia pe BAon To OXOAIKO e€yxelpidlo kal g€ ouvduACoHO HE TIG dUVATOTNTEC TNG
TexvoAoyiac.

®dUAAO epyaciag 1

AG unoBEgoupe OTI NPOKEITAl va AUCOUNE TNV NApakaTw doknon Tou BiBAiou.

7. Avo erizeda karomton K K, elven wafera Peotarv
axtiva a gpaamirter appixa ato K, ko patd tyv avd-
xdamy aro K, edeppetor kora myv axtiva §. T mopein

B aeolovtiozy, o gyéan pe THY QEyIK OTive a;

K;

Andonaopya anod To oxoAlkd BIBAio0 TN
Mewperpiac TN A’ kal B' Aukeiou 0. 88.

To epwTnua nou TiBeTal gival To €ENg: 'OTav Ta kaGTonTpa dev €ival KABeTa, TI Ynopei va oupBaivel;
AvoIETe TO apxeio katoptra Tou AoylodikoU. STnv 086vn npoBailovTal:

w=798"

I

HETpoLKA® = 35 3> [[EOHOEIATIA THNMETPHIH TONIAY| [[EOHOEIA (1A TA THWMEIR @, A, 1|

A
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Mia npoogopoiwon Twv kKatonTpwyv OK kal OA.

Mia npooopoiwon TNC d1adpounG TS PWTEIVIG akTivag and Tnv nnyn ® PEXP! KAl TV TEAIKA aVAKA®UEVN
akTiva €.

'Evag petaBoAéac pe aGkpo To onueio X, e To onoio pnopoUue va PeTABAAAOUME Tn ywvia @ Twv dUo
KaToONTpWV.

To YETpo TNG ywviag KA®, dnAadr TnG ywviag npocnTwaong TNG apXIKnG akTivac.

AUo koupnid BonBsiac Nou avagpepovTal oToV TPOMO HWE TOV OMnoio YNopoUME va WETPAPE YWVIEG KAl OTn
XPrON CUYKEKPINEVWY ONUEI®WV TNG MPOCOU0I®WoNG.

1) MeTaBdAeTe povo TNV TIPN TNG ywviag w anod To onueio £, woTe Ta dUo KATONTPA va yivouv KABeTa.
AIEPEUVAOTE TNV KATEUOUVAON TNG TEAIKNG avakAwMeVNG akTivag €. Mola gaiveTal va €ival n 8€on TG
€ WG NPOG TNV apxikn akTtiva ®A;

2) AilaTnpnoTe TN ywvia w opbn kal yeTaBaiere yovo Tn 6€on TG ewTeIvAG nnyng ®. Mola gaiveral va
gival n 6€on TNG € WG NPoG TNV apxIkn akTiva OA;

3) MeTpnoTe TIC KATAAANAEG YWVIEG, WOTE va €NIBEBAIWOETE 1| va ANOPPIYETE TA CUNNEPACNATA 0aG
ano Tig dUo NPonyYoUUEVEG AOKNOEIC.

4) Anodei&Te Ye auoTnpa PadnuaTiko Tpono Ta TeEAIKG 0ag cuunepacuara.

0dnyieg ka1 npoTaoceig uAonoinong
KaAo 6a nTav ornv apxn va yivel pia dianpaypdreuon PeTa&l Tou OI1I3ACKOVTA KAl TwWV PadnTwv yia Tnv
npoogopoiwon ortnv o0dvn, woTe va avadeixTei n Bacgikr Tng diagopd anod Tnv eikova Tou BiBAiou. H
dlagopd auTh eival npoPavwe To YEYovog OTI N MNPooopoiwon €ival dUVAMIKN Kal €NoPEVWC Jivel Tn
duvaToTnTa yia nepaiTépw diepelivnaon TNG NPAyNaTIKAG KaTtaoTaong.
e >TIC OUO MPWTEC AOKNOEIC Ol uaBnTec Ba kAvouv €1KAciec yia Tn 6€on Twv dUo akTivwv (apxIKng
TeAIKNC), Ol onoiec @aiveral va eival napaAAnAsc. H sikaocia avauéveral va evioxubei, otav ol
MadnTEg peTagépouv Tn BEoN TNC NNYNG PWTOC d.

e 3TOXOC TNC TPITNG doknong eivalr ol HabnTéC va XPnOIYOMNOINCoUV HETPAOEIC, YId va evioxUoouv
akopn nepioodTepo TN diaicbnon Tng napaAAnAiag Twv dUo akTivwy. Zuykekpipéva o d1ddokwy Ba
{nTRoesl and Toug PadnTec va dlanpayPaTeuTouV MolEG YwVieg Ba npenesl va PeTpnBouv, woTe va
dianioTwBei n napaAAnAia Twv dUo akTivwv. Mia npoTelvopevn PETPNON €ival €Keivn TNG ywviag
®AB kal Tng ywviac ABM (M onueio ndvw atnv €). O1 0U0 auUTEG YWVIEC €XOUV WETPA ME ABpoioua
180°, yeyovoc nou unodeikvUel TNV napaAAnAia Twv dU0 akTivwy.

e >TOXOC TNG TETAPTNG dAoknong eival n kabapd pabnuaTikn esne€epyacia Tou B£patoc kal €dw O
d10GokwVv Ba npénel va unodei&el oTouc PabnTEG Tn Baadikn oXEon 100TNTAC TAG Ywviag NpoonTwWoNG
ME TN Ywvia avakAaonc.

®UAAO epyaociag 2

O EukAeidng €xel diatunwaoel pia o€ipd NpoTACEWV/AITNUATWY, €K TWV OMOIWV EKEIVO MOU €XEI NPOKAAETEI
TIC NEPICOOTEPEC oulNTHOEIC €ival TO NEUNTO. A¢ JOUME NWG NEPIYPAPETAl TO AITNKA AUTO OTA I0TOPIKA
onNMUEIOPATAa Nou nepiAayBavovTal oTo OXOAIKO EYXEIPIOIO, OTO KEPAAQIO TWV NAPAAAAAWVY.
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H Bzopia tov mapoeiinioy

To aimpae tov Evkieidn. o Bifiio 1 v «Zrot-

yelmve tov o Buokdeidng
E ; opiler o¢ mopdiinies eng
"x\im)ﬂaiﬁg eKeives Tou
\ Ppigkovin oto B0 exitedo
] VKL MPOEKTEIVOEVES EX
(IEELPOV KL G7T0 TG00 JEPT)
I:EE CUVIVTMOVIOL 08 KOVEVD
Voan” oonay (Opapos 23)
APSome  poTd  SuTumOvE
MEVTE LTI, T TECOEp
Snpota  amdé T onoic
ewgpalowy T Pookés
LOWTITES TV YEDPETPIKGY KoTaokenmy e ) forfleac
TOU  KOVOVE KOl TOU O], evd 1o JWERTTC
CTLOPUIVETIL OTL
«BEdv pu evlleio mov pvel dlo evdeizs aymporile nig
EVTOC KoL BT TO o0 Td pEPN yovies LIKpOTEPES amd 1o
opliéc, tote o fio evbeies TpOEKTEWONEVES BT (TELPOV
CFUVIIVTUIVTLLL CFT0 PEPHIE TI00 0L CrTRamC0pevaEs puvisg
Elvin pukpdtepes amo oo oplécy (Almnuo V.

AUTO akpIBWG To NEUNTO aiTnUa Ba anoTeAéoel €va NadnuaTikd EpyaAgio-KpITRPIO PHE TO onoio NnopoUUE va
OIEPEUVNOOUNE TN OXETIKN B€on dUo €uBsiwv GTNV 0800V TOU UMNOAOYIOTH.

1)

2)

3)

4)

MeTaBaAeTe Tn ywvia w anodé To onueio 2, woTe va eival o&eia. Mola €ival n oxeTIkn B€0n TNG € WG
npog Tnv apxikn aktiva ®A; Nwc JnopoUpe va JIKAIOAOYHOOUHE TN OXETIKN B€0n Twv OUo eubsiwv
ME Tn BorB&ia Tou NEPNTOU AITAUATOG Tou EUKAEIdN;

>UpETE TO ONUEIO 2, WOTE N Yywvid @ va NApel akepaia Tigr, n.x. 70°. MeTakivioTe TN QWTEIVA NNyn
®, woTe N TEAIKN aKTiva £ va Yivel napdAAnAn npog 1o opifovTio KATtonTpo. Moleg ywvieg 8a npenel
va YETPRAOOUNE, WOTE va BeBaAIwBOUNE HEOW TWV PETPNOEWY OTI NpdyuaTi ol duo eubeiec (e kar OK)
gival napaAAnAec;

E ¢

N K
A

0

YnoAoyioTe pe auoTnpd pabnuaTiko Tpono Tn ywvia npoéontwong KA®, étav w=70° woTe N € va
gival napaAAnAn npog 1o opifdOVTIO KATONTPO.

MeTaBaAeTe TN ywvia w, woTe va yivel auBAeia. Mola gival n oxeTIKA BE0N TNG € WG NPOG TNV ApXIKN
akTiva ®A; Nwc pnopoUe va dIKAIOAOYOOUNE Tn OXETIKN B8£€on Twv dUo eubeiwv Pe Tn BorBgia Tou
NEYNTOU AITAHUATOG Tou EUKAEidN;

0dnyieg ka1 npoTaoceig uAonoinong

Apxikd o O10aoKwV OXOAIAGlel PE TOUG MABNTEG To MEPNTO aiTnUa Tou EUKAEidn. ZTn ouvéxela
kaTtaokeualel oTov nivaka eva oxAua n {ntd ano Toug HabnTEC va KATAOKEUAOOUV TO AVTIOTOIXO
oxnua oTo TETPAdIO TOuG.
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\
o
¢ Av @+w<180° TOTE oI JOUO €eubBtieg
TEYVOVTAl MPOG TO MEPOG TWV YWVIOV
NO auTwv.
N oo —
—

e 3Tn Ouvéxeld ol pabnTég, oUpovTag To onueio ¥, pyetaBaAlouv Tn ywvia w, WOTE va yivel oeia.
Twpa nAéov n TeEAIKR akTiva @aiveTal va TEUVEI TNV dApxIKr, YEYOVOG nou ol pabnTég Oa
O0IKAIoAOYNOOUV HE TNV EQAPHOYN TOU MEUNTOU AITAMATOG, agou ol ywvieg ®AB kai ABM (M anueio
TNG €) £Xouv ABpOIoHA HIKPOTEPO TWV 180°.

e 3TNV nepinTwaon nou n € gival napdAAnAn oto opildvTio KATONTPO, TOTE KAAO Ba cival o diddokwv
va {nNTroel ano Toug HabnTEég va PETPROOUV TIC YwVIEC, ol onoiol kal 6a napaTtnprioouv OTI N ywvia
ABO eival egniong 70°. EmnAéov, TOo Tpiywvo AB® eival I000KEAEG, YEYOVOC MOU MMopei va
anoTeAEoEl EpwTNUA Tou JI0ACKOVTA NPOG Toug HabnTes. H anodeign sival anAn, Ye Tn Bondeia Tng
napaAAnAiag kai TnG HETAPOPAC TWV YWOVIOV.

e TEAog, OTav n vwvia w eivar auPfAegia, n TEAIKN KAl n apxikn akTiva OuykAivouv o€ avTiBeTn
kaTteuBuvon and O,TI aTnv nponyoUuevn doknon. Auto Ba aitiohoynBei anod Toug PadnTEG kal NdAl
ME Baon To sukAcgidelo aiTnua.
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3.3. ApaoTnpioTnNTEG yia tTn B’ Aukeiou

1n ApaotnpioTnTa: O MTPOBOAEAZ
Aiapkeila TnGg dpaocTnpIoTNTAG: 1-2 JI0AKTIKEG WPEG
Tagn: B’ Aukeiou

FN'VWOTIKO aVTIKEIHEVO:
e H TpIywVOMETPIKNA €QanToUEVN Kal N YpAQIKn TNG NapdacTaacn
e [epiodikr ouvapTnon Kai 1316TNTEG TNG YPAPIKNAG NapdoTaonc TNG TPIYWVOUETPIKNAG EQANTOPEVNG

H xardaotaon npoBAnUarog
H Baoikn 10€a TnG dpacTtnpidTNTAC 6a YnopoUoe va NePIypagpsi we €ENG:

A Av O1a6£ToupE éva HIKpO pakd oe oTabepr) andéoTaon a and éva
anoPaKpUOUEVO AVTIKEIYEVO, TOTE NNOPOUUE va WETPHOOUUE TO
UWoG y Tou avTikelyévou, OTav €ival yvwoTh n ywvia x Tou
Yy @akoU w¢ nNpog To opIfovTIO €ninedo.

3 o v Ta peyedbn nou egnAékovTal o€ Yia TETola PETpNOn, dnAadn Ta a,
X Kdl 'y, ouvd€ovVTdl JUE TN OXEON y=a-EPX.

FeVIKOG OTOXOC TnG OpaocTnplidTNTAG €ival ol PJadnTeC va OUVvOEOOUV TNV €vvold TNG TPIYWVOUETPIKAC
£QANTOUEVNG ME npoBAApATa nou oxeTilovrar PE Tn METPNON Tou UWOUG €VOC AMOPAKPUOHEVOU
AVTIKEIYEVOU.

H OpacTtnploTNTa TOU MEPIOTPEPOUEVOU MPOPOAEA £€Xel OXeDIAOTEI PE TNV MPOONTIKA VA aAnOTEAECEI
CUNNANPWHATIKN dpacTtnploTnTa autoU Tou oTaBespolU npoBoAéa. Me Tov TpPOMO auTO, Ol HAdnTEG Oa
OUVOETOUV TNV £VVOId TNG OMOIOTNTAG TWV 0PBOYWVIWV TPIYOVWY HE TNV TPIYWVOUETPIKN €pantouévn. H
dpaoTnpioTnTa pnopei va dis€axBei oe dUO JIDAKTIKEC WPEG.

®UAMO epyaaiag

>TO NApakaTw oXnua o npoPoAéac L pwTilel To onueio A navw og €vav Toixo. Na va pwTioel o £€va onueio
nou BpiokeTal og dinAdaaoio UWoc, Ba npenel:

A) Na dinAhaciaoTei n ywvia.
oA
B) Na nAnaoidosl o npoBoA£ag npog
TOV TOiXO0.
4m N Na au&nBsi n ywvia kata 18°.
g A) Na augnBei n ywvia kata 40°.

dm

EnixeipwvTag va anavrrooupde OTO EpWTNHA auTo, Ba dIanioTWOOoUNE OTI OEV €ival KAl TO EUKOAOTEpPO, av
Oev OJlaBEToupe Kkdanoia 101diTEpA €pyaleia, £0Tw Kal €vav  UMNoAoyIOTH TOENNC. TNV NApakaTw
dpaoTnpioTnTa Ba diepeuvhiooune os BaBoc TNV katdoTacon NpoBARNATOC Nou OXETICETAl UE TOV NMPOPOALQ,
Je Tn BonBsia piag Nnpooopoiwon Tou.

Av0IETe TO apxeio proboleas Tou AoyiopikoU. STnv 086vn npoBailovTai:
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AYNAMIKO EHMEIO A

h=3,65

s IBOHOEIR FI& THN KATATKEYH KAI METPHZH TMHMATON|

¢ (og akTivia) = 0.85

IEIOHGEIA TIA THN METPHIH CYNTETATMENON]

P [0€ ypipeg) = 48,95

[DOI IDCIA CIA TIIN TPAIKH MAPAETAE] II

a) Mia npooopoiwon Tou npoPBoAéa =M, o onoiog eoTialel oe €éva UWog OE=h. O npoBoAéag Pnopsi kai
METAKIVEITAl YNpo¢ Nicw anod To OnUEio = KAl va nNepIoTPEPETAl YUpw anod To onueio M.

B) O1 peTproeic Tou UWouG h (Xxwpic povadeg HETPNONG) KAl TNG ywviag ¢ Tou npoPoAga pe Tov opilOVTIO
agova.

y) To koupni «Auvapikd onueio A», PJe To onoio sugavileTal €va onueio A Nou Ol CUVTETAYUEVEG TOU
HeTaBaAlovTal, kKaBwc NePIOTPEPETAI 0 NPOBOAEAC.

d) Ta kouunia BonBelag Ta onoiad WPMNOPEITE va XPpNOIMONOIEITE, KABWC NPoonabeiTe va anavrtnosTE OTIC
EPWTNROEIC TOU PUAAOU gpyaaiag.

®UAMO epyaciag 1
1) EAéyETe pe Tn BoriOsia TNG NPOCOPOoIWONG Kal TWV HETPAOEWVY AV Td No0d «ywvia @» Kal «Uyog hx»
gival avaloya nf oxl.

2)
3)

4)

5)

AlgpeuvnoTe nola and TIC anavTnoelG Tou apxIkoU EpWTANATOC gival N owaoTr.
YnoAoyioTe oTo TeTPAdid oag 1o UWog h pe Baon Tn ywvia @ kal Tnv anootaocn O Tou NpoBoAEa.

Me Bdon Tnv nponyoUPevn AOKNON, N®OG MMNOPOUME va HETPHOOUME TOo UWOC €VOG KTnpiou,
XpNoihonolnvTag évav npoBoAéa dnwg ekeivov nou gpgavileral oTnv Npooopoiwan;

YnoB&oTe OTI 0 NPOBOAEAC PUNOPEl va NEPICTPEPETAl KAl NPOC Ta KATW, dnAadn OTI To h gival nAfov

Badog kai oxI Uwoc. EoTiaoTe og BABOG 4 povadwv. Me noiov Tpono To Aoyiouikd gUupBoAilel To
BaBog kal TNV Npog Ta KATW MNEPICTPOPN TOU NPOROAET;

0dnyieg ka1 npoTaoeig uAonoinong

ApxIKa o di1Idaokwyv Ba pnopouUade va {nTnosl and Toug HadnTEg va dianpayhaTeuToUV TNV apxIkn €pwTnon
KAl KATOMIv va ekTEAECOUV TO Meipapa nou neplypdgel To QUAAO gpyaaiag, epdoov eival duvaTov, JE €va
MIKpO A€1lep. AUTO nMou avapeveTal va dianioTwoouv ol HabnTég €ival OTI N oxeon ywviag kar Upoug dev
gival ypauuikn, onoTte dnuioupyeital n a@opuion yia digpelivnon YECW TNC NPOCOPOIWONC.

e 3TNV NpwTN Aoknon ol JabnTéc Ba nepioTpEWouv Tov NPoBoAsa and 1o onueio M. KaAo Ba sival n
MEAETN TWV PETPAOEWV TOU UWOUC Kal TNG YwViag va Pnv Yivel ye Tuxaieg TINEG, aAAd, 6oov agopd
OTIG TIMEC TNG YwViag, va €XOUV OUYKEKPIYEVN OXEOn METAEU Touc. lMa napddeiypa, pnopei va
enIAEEOUV WG ywvia TIC 10° va JeTprioouv To UWOC KAl OTn OUVEXEID va TMEPIOTPEYPOUV TOV
npoBoAéa aTig 20°, yia va JEAETACOUV TN METABOANR Tou UWOUG.

e >Tn deUTeEpn Aoknon ol uabnTteg Ba perprnoouv Tnv andortaon OX kal B6a oUpouv To Onueio o€
andoraon 4 povadwyv anod 1o O. 3TN ouvéxela Ba NepICTPEWPOUV Tov NPoBoAEa, £éwc 6Tou To h ndpel
TNV TIMN 4, onoTe kal 8a karaypdwouv Tnv TIPR TNG ywviag. AkoAoUBwG Oa nepIOTPEWYOUV TOV
npoBoAéa, woTe To h va yivel 8, kal 6a kaTaypadwouv TnV TIUN TNG ywviag. Suykpivovtag Tig duo
TIMEC TNC Ywviag, Ba evTonioouv Tn owaOTr anavrtnon.
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>Tnv TpiTn doknon ol paéntég, pe Tn Bonbesia Tou O1IdAckovTa, 6a XPNOIMOMOINCooUV TNV
TPIYWVOMETPIKN EQANTOMEVH, NPOKEIJEVOU va unoAoyicouv To Uyocg and Tov TUNo h=03 - ep@.

2Tnv TETAPTN AoKnon ol paéntég Oa dianpaypaTteutoUv pia Oiadikacia, PEow TnG onoiag Oa
a&lonoimoouv Tov €1KoVvIiKO NpoBoAsa. H diadikaoia auTtry kaAd Ba eival va kataypapei Bripa npog
BAua. MNa napdadeiyua:

a) Métpnon Tng anoaraong and Tov Toixo

B) NepioTpo®Pr €wG OTOU N aKTiva QWTOG PTACEI OTNV KOPUPN TOU KTnpiou

y) METpnon TnG ywviag kal epapuoyrn Tou TUnou h=03 -ep@.

>T1OX0G TNC NEPNTNG AOKNONG €ival va NPOETOINACTEl TOUG HABNTEC yIa TIC APVNTIKEG TIMEC TOCGO TNG
ywviag 60o kal Tou UYPouG, WOTE OTN OUVEXEID va anodwoouv vOnua oTnv apvnTikn NeEpIOXn TNG
YPAPIKAC NapacTacnc nou 6a npokUYEl.

®UAAO epyaciag 2
Twpa nAgov €ival eukaipia va doUpe nola €ival n ypagikn napdoracn TnGg oxEong nou ouvdoEesl Tn ywvia ¢
ME To UWwoc h.

1)

2)

3)

4)

5)

6)

Eugaviote To onueio A kal PETPROTE TIC OUVTETAYMEVEC Tou. [ePIOTPEWTE Tov NPoBoAEa Kal
OUYKPIVETE TIC OUVTETAYMEVEC TOU A HE TIG HETPNOEIC Nou npoBdaAAlovral otnv obovn. Ti
napaTnpsiTe;

EpgavioTre To ixvog Tou onueiou A kal MepIOTPEWTE Tov MNpoPoAEa. Moia e€ivar n popen NG
KaunuUuAnG nou dnuioupyeital; lMola €ival n ocuvapTnon TnG onoiac n ypagikrn napactacn €ival n
KAunUAn nou €PQAvioTnke;

>UpeTE TO onueio X, €wg OTou n andoracr Tou ano To O yivel 1. EnavaAdBeTe TNV KATAOKEUN TNG
ypa®Iknc napdoraong. Moia oxéon NapioTAveTal TwPA PE TN CUYKEKPIYEVN KAWMUAN;

KaTtaokeudoTe Tn ypagIkr napactacn Tng ouvapTnong nou avTioToIXEl oTn oxéon nou BprKaTte Pe
Tn BonBeia Tou AoyiopikoU. TI OX€0n £xe€l N KAPNUAN Nou KATAOKEUAOE TO iXvoc Tou A HE Tn
ypa®Ikf napdoTacn nou KATAOKEUAOE TO AOYIOUIKO;

Eivalr n ouvaptnon nepiodikn; Moia eival n nepiodog; Eival aptia i nepitm ouvapTnon;

MeTapEpeTe TO ONUeio = og andoTaon 2 povadwv ano To O kal KAaTAOKEUAoTE TNV KApnuAn Tou
ixvoug Tou A. Molag ouvapTnong n ypagikn napdoraon sugavileral otnv 00ovn;

0dnyieg ka1 npoTaoeig uAonoinong

Mpiv and Tnv uAonoinon Tng ypagIiknG Nnapdoraons HECw Tou AoyiodikoU, o J1daokwv 0a dianpayuaTeuTEi
ME TOUG MaBNTEC Tn Mop®n nou Ba €xel n ypagikn napdoracn Tng oxXEonG nou CUuvOEsl TO UWOC ME TN
ywviac. O1 yadnteg Ba 1oxupioToUV OTI N ypa®Ikn napdoTracn Npénel va €ival gia kaunuAn, a@ou n oxeon
dev €ival ypapuIkn.

>Tnv npwTtn doknon ol paénTteg 6a sugaviocouv To duvapikd onueio A Ye To avTioTolxo Koupni. Edw
0 J10aokwv Ba pnopolaos, av To KPIVeEl EPIKTO, va {NTNOEl anod TouG NadnTEG va KATAOKEUAOOUV Ol
id101 To duvVauIKo onueio. XTn cuvéxel 6a diaBaocouv TNV odnyia yia TIC CUVTETAYPEVEG TOU CnuEiou
Kal 6a egugavioouv TIC HETPNOEIC TWV OUVTETAYMEVWY Tou A. O pabntéc avapeveral va
napaTnproouV OTI Ol CUVTETAYHUEVEG TOU OnUEiou €ival n ywvia (og akTivia) kal To UWPoc. To onueio
autd o OI1dackwv Ba npenel va oulnTnOel PE TOUC HMABNTEC TOU TO YEYOVOG OTI KabBwg BOa
HeTaBAAAeTal n ywvia, To A 8a diaypdyel Tn ypdgIikn napdoracn TG oXEoNG Nou ouvdEel Tn ywvia
ME TO UWoc.

>1n deUTeEPN AOKNON ol HabnTég Ba dnUIoUPYNOOUV TNV KAUnUAn Tng oxéong h=0Z - Kal Ye Tn
BonBeia Tou didackovTa Ba Tn peTacxnuartioouv og f(x)=(0X)-e@X.

>TOX0C TNG TPITNG AOKNONG €ival ol PabnTec va KAaTAaoKeudoouv Tn ypagikn napdoracn TNnG
ouvaptnong f(x) = gy, agoU To UNKOC Tou TUNUaTog O eival 1.
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e 3TnVv TETAPTN dAokKnon ol padnTtég Oa kaTtaokeudoouv Tn ypagikn napacTacn TNG ouvdapTnong
h=03-ep@ kal 6a dIanioTWooUV OTI CUUMNINTEI HE TNV KAWNUAN nou €xel diaypdyel To onueio A,
oTav O £xel yia Tuxaia Tiun.

e 3TNV MEPNTN doknon o dI0dokwv Ba dlanpayuaTeuTEl JE TOUC HABNTEC TO YEYOVOC OTI N ypagIkn
napaoTaon ugavileral o TURPATa, YE GTOXO va diaTun®waoouv Tnv anown OTI n ouvdapTnon eivai
neplodikn. H cuppeTpia we Npog TNV apxn Twv a&dvwv Ba odnynoel Toug HabnTEC OTo CUPNEPACNA
OTI n ouvapTnon eival nepittn. O di1Iddokwyv Ba {nTrHoel and Toug PabnTeg va anodeifouv e kabapa
aAyeBpikd Tpdno OTI n ouvapTnon €ival NepiTTh.

e 3>Tnv TeAeuTaia aoknon ol hadnTeg 6a dnuIoupyHoouV TNV KapnuAn TnG ouvaprtnong f(x) = 2epy Ke
To ixvogc Tou onueiou A. Auto nou Ba pnopoloe va enionuavOei €ival To yeyovog OTI og Kabe
nepinTwon n ypagikn napdaoracn OIABETEl KATAKOPUPN ACUPNTWTN, N Onoid dnokKTAd Kdl Qpuolko
vonua, 6tav o npoBoA£ac nepioTpaPei KaTa ywvia nou nAnaoialel Tig 90°.
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2n ApaotnpioTnTa: H NIZINA

Alapkela TnG d3paocTnPIOTNTAG: 1-2 JIDAKTIKEG WPEG

Ta&n: B’ Aukeiou

FVWOTIKO avTIKEIpNEVO:
e O vOpog TWV NUITOVWV

H karaoTtaon npoBARHATOG

O unoAoyIonOG TNG akTivag evog KUKAou, OTav €ival yvwoTn Hia gyyeypadpevn ywvia kal n avrioroixn
X0pdn, UNopei va anoTeAEoel TO YABNUATIKO MEPIEXOUEVO NMPAYHATIKOV NPoBANUATWY. O KUKAOG pnopei va
€ival To padnuaTikd POVTEAO MIAg MIcivag, eV N EYYEYPAMHEVN Ywvia PMOPEI va MPOEPXETAl aAno £va
YWVIOUETPO TONOBETNUEVO OTNV NEPIPEPEIA TNG.

O1 pabnTég, ye Baon £€va npoBAnua unoAoylopyoU TNG akTivag piag nicivag, 6a evroniocouv Tn oX€on nou
OUVOEElI TO NUITOVO MIAG ywviag TPIYWVOU HE TNV AnevavTtl NAEupd Kal TNV AKTiva TOU MNEPIYEYPANHEVOU
KUKAOU.

®UAMO gpyaaciag

O avbpwnoc oTnv napandvw €ikdova BEAEl va unoAoyiosl TV akTiva Tn¢ nicivac, oTnv onoia OPwG dev €XEl
npooBacn, apou ival YEUATn vepO. AIBETEl €va YWVIOUETPO, €va opyavo dnAadr Pe To onoio Pnopei va
METPROEl TN Ywvia BAI, evw yvwpilel AdN TNV anootacn Bl Twv dUo nacdAwv nou BpiockovTal oTa onyeia
B kai ' Tng nepipépeiac TnG nicivag. Ag npoonabriooupe va AUCoupe To nNpoPAnua autd PEoa ano pia
NPOCOMNOIwWoN TOU.

AvoiETe TO apxeio Metrisi pisinas Tou AoyiouIKoU. ZTnV 086vn npoBdaAAovTal:

p=2,10¢k. P LT 21
NH(A) = 0,63

—— «+ M

BIl = 2,65 £K.

el

'Evag kUkAo¢ kévTpou O, gTov onoi €xel eyypagei éva Tpiywvo ABI. H kopu@ry A pnopei va Kiveital navw
oToV KUKAO HE oUpaIlo.

AUo peTaBoleic ye akpa P kal M, JE TOUG oMnoioug UNopoUlE va JETABAAAOUHE TNV akTiva p Tou KUKAOU Kal
TO MAKOG TNG NAgupag BI, avtioToixa.

O1 YETPNOEIG TNC AKTivag p Kal TN nAsupdc (xopdnc) Br.
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H péTpnon Tng ywviag A Tou TpIywvou, Kabwg Kal To NUiTovo TnG ywviac.

'Eva koupni BonBeiac pe To onoio gu@gavidovral unodeiEEIC yia TNV KATAOKEUN evocg duvapikoU onueiou HE
OUYKEKPIMEVEC OUVTETAYHEVEG.

'Eva deuTepo koupni Borbeiag, To onoio Ba oag xpnoineloel 0Tav KANBeiTe va kavete kanola anddeign.

1)

2)

3)

4)

5)

6)

7)

8)

9)

SUpeTe TO Onueio P kal oTn CUVEXEld TO onuEio M. SNUEIMOTE TA Nood nou PeTaBaAAovTal KABe
popda.

>TOX0G MaC €ival va €evTONiOOUME TIC OXECEIC METAEU Twv nNoowv autwyv. lapatnphnoTe Kai
KATaypAWTe APKETEG PHETPNOEIG TWV NOOWV Nou PeTaBaAlAovTal, HOAIG oUpeTE To onueio P. daiveTal
ano TIG JETPNOEIG va 10XUEl KAanola axeon;

MapaTnproTe KAl KATaypdWTE APKETEG UETPROEIS TWV NOCWV Mou HETABAAAovTal, HOAIC GUPETE TO
onueio M. ®aiveTal ano TIG JETPNOEIC va 10XVl Kanola axeon;

KaTtaokeudoTe €va OuvapIkO onueio pe ouvTeTayudéveg (NU(A), p) Kal €P@AvioTe TO iXvog Tou.
MeTaBAAETE TNV aKkTiva p. AlanpaydaTeuTEITE TNV KAUNUAN nou qaivetal va diaypa@el To dUVANIKO
onueio. Moia oxeon Ba pnopouce va oguvoEel Ta dUO Nood;

Me Tn PBondeia Twv PETPNOEWV €MIBERAIWOTE 1 anoppiwTe TNV andavrnor] oag oTo nponyoUMEVO
EpWTNHA.

KaTtaokeudoTe éva OUVAMIKO ONUEio YE ouvTeTayueveg (nU(A), Bl kal sugavioTe To iXvog Tou.
MeTaBaAeTe Tnv nAeupd BI. AlanpayuhdTeuTeiTe TNV KAPnUAn nou @aiverar va Olaypda®el To
duvapiko onueio. Mola ox€on 6a pnopouos va ouvdEel Ta dUo Noaod;

Me Tn BonBela Twv UETPNOEWV €NIBEBAIWOTE | AnNoppiYTe TNV andvrnor oag oTo MPonyoUNEVO
€pWTNHA.

AlgTunwoTe pia npoTaon Pe Tnv onoia 8a ekppaleTe Tov TPOMO nou cuvdeovTal Ta nood Bl P,
NH(A).

Ag unoBéooupe Twpa OTI BEAETE va nepIypAYETE OTOV AVOpWNO Tou dapxikoUu npoBARuaTog pia
dladikacia pe Tnv onoia Ba kaTagEpel va PETPROEl TV akTiva TnG nigivag. Ti 6a Tov cupBouAevars
va KAvel, XpNolJonoiwvTac Kal To YWVIOUETPO;

10)QoTooo, pia npdTaon, n onoia ornpileTal yOVo O PETPNOEIG KAl YPAPIKEG NAPACTACEIC, KIVOUVEUEI

va BewpnBei un €ykupn and auoTnpd pabnuaTikn anown. KavTte pia yevikn anodeign tng npdTaong,
XPNOoIJonoInVTag TNV avTioToixn Bordsia and Tnv odovn.

0dnyieg ka1 npoTaoeig uAonoinong
Apxikd o Oi1ddaokwv InTd ano Toug MalnTEC va avayvwpioouv TNV MPOCOoHOoiwon TnG npayudartikng
KaTdoTaong oTo apxeio Nou ndn €xouv avoitel.

2TOX0G TNG NPpWTNG AOKNONG €ival ol pabnTég va dianioTwaoouv OTI e To anueio P pyeTaBdaAAeTal n
akTiva, n ywvia A kai To nuiTovo TnG, evw HE To onueio M petaBaAAeral n xopdn Bl n ywvia A kai
TO NuiTovd TNG.

>Tn OeUTeEpn AOKNOn Ol PadnTEG avaueveral va dlanioTwoouv OTI KaBwg au&averal n akTiva p,
MEIWVETAl N TIMM TOU NUITOVOU TNG ywviag A. O d31d0dokwv pnopei va I{nTnoel and Touc padnTég va
eAéyEouv av Ta OUO nood e€ivar avTioTpOPwC avaAoyd, €NIAEyovTag Kal KaTaypagovrtac TG
KATAAANAEG TIYEG YIa TNV AKTIVa p KAl TIG avTiOTOIXEG TIMEG TOU NUITOVOU TNG ywviag A.

>Tnv TpiTn doknon ol PaénTec avapéveral va dianioTwoouv OTI kabwc¢ au&averar n xopdn BT,
AQUEAveTal Kal n TIMM TOU NUITOVOU ThG ywviag A. O d1Id0Ackwv pnopei va {ntnosl and Toug JabnTeg
va gAéy&ouv av Ta dUo noad eival avaloya, €NIAEYoOVTAG KAl KATAYypPA@ovTac TIC KATAAANAEG TIMEG
yla To TUAMa Bl kal TIG avTioTOIXEC TIMEC TOU NUITOVOU TN ywviag A.

>Tnv TETAPTN AOKNON Ol YabnTéc Ba KATAOKEUAoouv &va JUVAMIKO ONUEio PE OUVTETAyuEveS (p,
NUA), egeavifovTac OPWE TIG AVTIOTOIXEC 0dNYIEC ME TO KATAAANAO Koupni. To ixvog Tou duvapikou
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onueiou Ba diaypdwel TUNUA KAWNUANG Mou napdanéunel ge ungpBoArn Kal avTioTpOpwe avaioya
nood. Me Tov Tpdno auTo Ba evioXuBei n apxIKr €Ikacia yia Tn oXeon Twv OU0 auTwV NoowV.

e 2TNV NEPNTN AoKNON ol HabnTeg Ba BpPouv TO YIVOUEVO TWV aVTIOTOIXWV TIHWV TwV dUO NOoWV Kai
Ba dianioTwoouv OTI av PMeTABAAAOUV TIG TIMEG TNG AKTivag p, To YIvouevo Ba napapeivel oTtadepo.

e 3TNV €KTN AOKNON Ol NadnTeg Ba KATaoKeudoouv €va dUVAMIKO onueEio JE oUuVTETayHEVeG (NUA, BIN),
eupavifovrag OPwG TIC AVTIOTOIXEG 0ONYieC PE TOo akaTAAANAO koupni. To ixvog Tou OuvapIKoU
onueiou Ba diaypawel TuRAPa eubeiac nou napanéunel oe avaioya nood. Me Tov Tpono auTto Ba
evIOYXUBEI n apxIkn €ikacia yia Tn oxeon Twv dU0 auTwV Noowy.

e 2TnVv €B00MN doknon ol pabntég 6a Bpouv To Adyo TwV avTioToIXwV TIHWV Twv dU0 Noowv Kal 6a
dlanioTwoouV OTI av PETABAAAOUV TIG TIHEG TNG Xopdn g B, o Adyoc Twv dUo noowv Ba napayeivel
oTaBepoc kal YyaAioTta Ba eival ioog Ye To diNAdoio TNG akTivac.

e >TnVv Oydon doknon Pnopei NAEov va yivel pia diatunwaon Tou VOPoU n onoia 8a &xel Tn Hopepn: «Av
€va TPIiYWVOo €ival eyyeypduNEVO Ot KUKAO, TOTE O AOYOC MIAG MAEUpdAC MpPoC TO NUITOVO TNG
anévavTl ywviag eival otabepog kal igog e To dINAACIO TNG AKTIivac.

e Me Bdaon Tov napandvw kavova, Kal 191aiTepa Tn YPAPHIKN OXECN MoU €XOUV avakaAUWyeEl, ol
MadnTég pnopoUv va neplypdwouv €vav Tpono unoAoyiouoU Tng andortacng dUO OnuEiwv nou
BpiokovTal oTnV NepIPEPEIA EVOG KUKAOU YVWOTNG aKTivag.

e 3TNV TeAeuTaia daoknon ol pabnTtéc Ba kdvouv pia anodeifn TOU VOHOU TWV NUITOVWV.
SUYKEKpPIYEVA, ME TO Koupni Tng Bondeiag yia Tnv anddei&n 6a sugavioouv To opboywvio TPiywvo
BA, Tou onoiou n ywvia A €ival ion PJe TNV A Kal 0TO OUYKEKPIYEVO Tpiywvo loxuel BI/nu(A)=2p.

r
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3.4 ApaocTnploTnTeG via Tn N’ Aukeiou

01 3paoTnpIoTNTEG: «<ANAZHTHZH THZ BEATIZTHZ OEZHZ>»

H Baoikn 16€a Tou ogvapiou

O1 dpaoTnPIOTNTEG Nou akoAouBoUv ava@EpovTal o€ NpoBARUATA Nou avayovTal oTnv eUPecn TNG MEYIOTNG
ywviag, oTav autn PeTaBAAAeTal e kanolov kavova. O pabntég, kupiwg TNG I Aukeiou, kaAouvTal va
dlepeuvnoouyv Kal va AUoouv dUo npoBAAuaATa Ta onoia aTnv oucia ava@EpovTal oTny idla KataoTaaon.

To npwTo NPOBANKA ava@EPETAl OTOV EMNICKENTN HIAG EKBeONC (wyPAPIKNG O OMnoiog evolapEPETal va PABEel
o€ nola B€on Ba npénel va otabei, woTe va emITUXEl TN MEYIOTN ONTIKA ywvia Ye Tnv onoia 8a napartnpei
TOV nivaka nou BpioKeTal o €vav ToiXo.

To ouykekpigévo npoBAnua napoucialel OIBAKTIKO &evdlaPEpov, a®oU enITPENEl OTOUG MadnTeG va
Olepeuvnoouv €va nANBoC NeEPINTWOEWY, KABWG Ol NapdueTpol MOU €I0EPXOVTAl OTO NPOBANUa cival
AOPKETEG.

O1 napAueTpol auTeG €ival To UWOC ToU EMICKENTN, N anooTacr Tou ano Tov nivaka, To UYog Tou nivaka
Kdl To UYoG OTo ornoio BpioKeTal o nmivakag.

H eikdva Tov 5/2008 cival oTo dIkTuako KOUBOo ArtRoots oTnv evoTnTa «Eniokewn oTo Zapdto® TG
Pwaiac» kai n dielBuvorn) Tng ivai: http://artroots.com/artstore/russian5/saratovtrip2005.htm

370 JeUTEpPO NMpOBANUA ol HabnTeg Ba npeEnesl va PJEAETAOOUV Wia NpayuaTtikn KaTtaoTaon nou avagEpeTal
oTO NodOOMAIpo. ZUYKeEKPIPEvA, Ba avalnTrioouv Tn B€on ekeivn Tou naiktn oTnv onoia BAEnel Pe Tn
MEyIOTN ywvia To TEpupa. Mpogavwg, n O€on auTth €ival NAEOVEKTIKA, a@oU and ekei €xel Kal TIG
MEYAAUTEPEC MIBAvVOTNTEG va eMITUXEI TEPUA.

Edw TO dI10AKTIKO evdlapépov e0TIAleTal aPevOog OTNV ONOIOTNTA TOU NPOBANKATOC PE TO NPONYOUMNEVO Kal
AQETEPOU OTNV AvAYKN VA KATAOKEUAOOUV Ol JabnTEC €va MOVTEAO TOU XWPOU TOU ynnedou WE BAon TIG
NANPOPOPIEC Nou £xouv aTn dIABE0N TOUG anod €va CUMNANPWHATIKO KEIPEVO.

H sikova €xel TiTAo Football iu 1996.jpg kal npogpxeTal and Tn Bikinaidsia, Tnv eAelBepn eykukAonaideia
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H oTadiakn pabnuaTikonoinon Twv NPoBANUATWY KAl N YHEAETN I KATAOKEUN €VOG KATAAANAou duvapikou
HOVTEAOU OTOV unoAoyioTr 8a dwOoel 0TOUC HaBnTEC TNV €uKaipia va JIEPEUVHCOUV TH OUVAPTNOIAKN OXEoN
YWOVIAK®OV KAl YPAPUIKOV HMEYEBWV. AKOUN 8a avalnTrioouv TIG BEATIOTEG BECEIC, APA KAl TIG MEYIOTEG TIMEG
TOUC YEoa and Tn ypagikn Touc napdortacn. TéAog Ba sunAakolv oc d1adIkagieg epunveiac NPaypaTikwyv
KATAoTACEWV PETA and Ta HadnuaTika JovTéAa nou 6a KATaoKEuAoouy.

H peAétn Twv OU0 napandvw npoBANUATWV E€XEl OTOXO va 0dnyrnoel Toug MadnTég va avayvwpioouv
OMOIOTNTEG WG NPOG TA HABNUATIKA Epyalegia nou pnopouv va Xpnalhonoinoouv yia Tn digpelvnon kai Auon
TWV NpoBANMATWYV auTwv. OI YaBnuaTikEG OXEOEIC Nou Ba npokUWwouv avapeveTal va e€eAixBolv ano
LOVTEAQ TWV OUYKEKPIUEVWV KATAOTACEWV O LUOVTEAQ yia OHOIEC KATAOTACEIC. O PNETAOXNMATIONOC auTOC
anoTeAel KevTpikn OIDAKTIKN OTPATNYIKN O hgia RME Kal avaueveral va uhonoin®ei Je Tnv oAoKARpwon Twv
dpacTNPIOTATWY Nou a@opouv oTo AUKEIO.

1n ApaoctnpidéTnTa: H BEATIZETH ONTIKH FQNIA
Aiapkela TnG d3paoTnpIOTNTAG: 1-2 JI0AKTIKEG WPEG
Ta&n: ' Aukeiou

N'VWOTIKO aVvTIKEIPEVO:
e EUpeon akpoTdaTwv cuvapTNong

H karaotaon npoBARHATOG

H dpaoTnpiOTNTA AUTr CUVIOTA Wia €l0aywyrn oTn HEAETN Tou NMPoBARNATOC TNG MEYIOTNG ONTIKAG ywviagc.
O TpPOMOG PE TOV OMoio ol YabnTeg odnyoluvTal oTnv avadrTnon Tou KAaTAAANAOU WOVTEAOU avapeveTal va
anoTeA£oel NpOTUNO €neEepyaoiac ge avaloya npoBAnuara.

H nopeia Tng dlEpeElvNONG £XEl WG APETNPIA TNV €IKOVA €vOG ENICKENTN HIAg €kBeong {wypaPIKnG, O OMnoiog
OTEKETAl UNPoaTa O €vav nivaka. XTnv apxn ol JabnTec Ba KATAOKEUAOOUV €va YEWMPETPIKO HMOVTEAO TG
KATAoTaong Kal oTn OUVEXeEld Ba enIXEIpAooUV va CuvOEOOUV TNV OMTIKN Ywvia YE TNV anooTacn Tou
ENIOKENTN anod Tov nivakd. H @daon auTth 6a pnopoUce va XAapakTnploTei wG (pAacn Tou OTdTIKoU
YEWHETPIKOU POVTEAOU Kal ol YabnTec Ba XpnOIYONOINOoUV BACIKEG TPIYWVOUETPIKEG EVVOIEC KAl OXECEIC,
NMPOKEINEVOU VA OUVOECOUV TA PEYEDN.

AkoAouBei n @Aon TNG MEAETNG €VOG OUVAMIKOU HOVTEAOU, ONAAdr HIAC EIKOVIKNG YEWMPETPIKNAG
npooopoiwong ortov unoAoyloTr. O1 padntég, pEoa and KaTAAANAEG €pwTnOeiG Kal Bonbeieg, Ba
MEAETHOOUV TN CUMNEPIPOPA TOU HOVTEAOU, KaBwC peTaBdAAlovTal ol napdpeTpol Tou NpoBARPaAToC, yia
napadelypa, To UWoc oTo onoio €ival avapTnuevoc o nivakac, To UYog Tou naparnpenTn Kai To NEyebog Tou
nivaka.

O1 yadbnTeg Ba npénel va yvwpidouv Tou TUNOUG TWV TPIYWVOMUETPIKWV apiBuwv abpoiouaTog kai d1apopdc
YOVIOV.

dUAAo epyaociag

AC UNOBECOUPE OTI 0 ENICKENTNG HIAg €kBeong {wypaPIKAC £xel UWog a=1,70 Y. kal B€Ael va anoAalosl Tov
ayannuévo Tou nivaka nou BpiokeTal o€ pia and TI¢ aibouoceg Tng €kBeong. To UwoG Tou mivaka esival
U=1,50 J. Kal To Navw PEPOG TOU nivaka anexel ano 1o natwua h=3,5 Y. To npoBAnua nou TiBeTal €ival 1o
€ENG: Ze noon anocrtacn anod Tov nivaka Ba npénel va oTtabei, wOoTE va €xel TN MEYIOTN, Apa Kai Tn
BEATIOTN, ONTIKN ywvia;

1. KATAOKEUAOTE £va YEWHETPIKO HOVTEAO TNG NPAYHATIKNG KATACTAONC.

2. KataokeudoTe pia OX€on Mou va CUuvdEEl TNV anocTacn d Tou €MNICKENTN And TOV TOIXOo ME TNV
TPIYWVOUETPIKI EQANTOHPEVN TNG ONTIKNG TOU YWVid¢ w.
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3.

7.

8.

BiBAio KaBnyntn

MeAeTrOTE TOV TUMNO (MOVTEAO) MOU €XEl NPOKUWEI KAl NECW auToU €KTIMAOTE TNV AnooTacn oTnv
onoia Ba npEnel va oTtabei o €NIOKENTNG, Yid va &XEl Tn MEYIOTN ONTIKN Yywvid. XpnolgonoinoTe
AMOKAEIOTIKA MaBnuaTtikéc PeBOdOUC yia TOv EVTOMIOUO HEYIOTWV €AaxioTwv. Me noiov Tpono
au&averal | eEAaTTWVETAI N ONTIKN MAC ywvia € oX&éon Tnv anoortaon d;

AvoiETe TO apxeio model_1. EvtonioTe Ta peyEBn nou PeTaBaAAlovTal Kal PEAETAOTE ToV TPOMO HE
Tov onoio n MHeTaBoAnR kabevog and Ta peyeOBn auTd ennpedalel Tn MEYIOTN TIMAG TNG Yywviag.
XpNOIYONOINOTE TIG HETPROEIG NOU NPoBailovTal aTnv 08ovn.

w =44,06° h =620 ek.

oa=170 zK.

d=4735 k.

m{oe akTivia) = 0,7689

u=435 ek
M

[[EOHGEIA TIA TIZ METABOAEE |

rHOHEIEIﬂ. TIA THN KATAZKEYH AYNAMIKOY THMEIOY]

KaTtaokeudoTe Tn ypa@ikn napdoracn TngG ouvapTtnong (MovTéAou) nou dnuioupynoaTte otn deUTEPN
aoknon. MNoleg 1516TNTEC TNG ouvapTNONG KNOPOUNE va avayvwpiooupde ano Tn ypa@ikr napdoraon;

BpeiTe (kaTa npoogyyion) Tn MEYIOTN TIMA TNG ouvapTnoNG KE BAcn Tn ypa@Ikn TngG napdoracn. Z€
nola anooTacn eP@avifeTal n PYEYIOTN TIMN; SUYKPIVETE TO ANOTEAECNA AuTO PE TNV aAnNAvTnon nou
dwaoaTe oTnV TPITN doknon.

Moiec HETABOAEG upioTaTal n ypa@ikr napdoracn, oTav JETABAAAOUNE TO U;

Moiec HeTABOAEG ugpioTaTal n ypa®ikr napdoracn, oTav JeETaBAAAoUpE To h;

0dnyieg ka1 npoTaoceig uAonoinong
Katapxacg ol pabnTég 6a YEAETAOOUV TNV £vvoId TNC ONTIKAG YWVIAG, WOTE va £I0QyOUV OTN CUVEXEIQ
TNV €vvold auTrh oTn JadnuaTikn enegepyaaia Tou npoBARPaAToc. EninAgov, o di1Idaokwv Ba pnopouoe va
ONMIOUpPYNOEl Jia MpaydaTikn KATaoraon Opola PE €KeEivn TOUu NPOBAANATOGC. SUYKEKPIPMEVA HUMNOPEI va
{nTnosl ano Toug PalnTEg va oTtabouv PnpooTd o dia €IkOva nou €xel avapTnOei oTov Toixo Kai va
dlanpaypaTteuTei gadi Toug Tov TPOMNO WE TOV onoio ennpedaleTal n onTIKR TOUG avTiAnwn og ox&an Me
TNV anooTacr Toug anod Tov ToiXo.

3TNV nNpwTn AoKNon ol JabnTec 6d KATAOKEUAOOUV €va YEWMETPIKO HOVTEAO TNG NPAYMATIKAG
kataoTraong, agou npwTa OlanpayPaTeuToUV Td YEWMUETPIKG PEYEBN Mou €PnAEKOVTAl PE AUTHV.
KaAo 6a eival o d1d0aokwyv va odnynoel TouG JabnTeg, ME KATAAANAEG EPWTNOEIC, VA KATAOKEUAOOUYV
OUo TOUAAXIOTOV HOVTEAQ.

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ

134

EA.ITY / Yn.E.N.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

AUTO Nou NPENEl va yivel avTIANNTO ano Toug HabnTég gival 0TI HOVO TO PHOVTEAO, OTO OMOI0 TO KATW
AKpo TNG €IKOVA PBPIioKETAl 0 YNAOTEPO onueio and O,TI o opOBAAPOC Tou NapaTnpenTh, Nnapouoialel
101aiTEPO evdlaPEpov. To HOVTEAD, OTO oMnoio N €Ikova BpiokeTal oTo UWOC Tou nNapatTnpenTr, odnyei
OTO cupnépacua oTI 000 Mo KOvTAa BpioKETAl 0 NapaTnpnTnG, TOO0 PeyaAUTEpN €ival Kal n onTIkKA
TOU ywvia.

2Tn OeUTepn doknon ol hadnTeég Ba npPEneEl va CUPMANPWOOUV KATAAANAA To povTEAO, wWOTE va
dnuioupynBouv Ta anapaitnTa Tpiywva Péoa ora onoia 8a evowpatwBouv Ta PeyEBN nou npokeiTal
va ouvdeboUv.

>TnV NEPINTWON Nou o0 NapaTnPNTAC BPIOKETAl aneévavTi anod Tov nivaka, TOTE N ONTIKA TOU ywvia @
Ba pnopouoe va ouvdebei e Tnv andoTaon d Tou NAPATNPNTA KAl PE TO YPAUMIKO PEyEBOG (UWOG K)
Tou nivaka. H ouvdson auTtn 6a npaypatonoinBei ge TNV €papuoyn TwV KATAAANAWV TUNWV TNG
TPIYWVONETPIAC 0€ eMIAEyUEVA opBoywVvia Tpiywva.

Mia evOEIKTIKI] CUOXETION METAEU TNG ywVviadg w=w;+w, Kal TnN¢ andéaraonc d 6a ynopouoe va yivel
WG €EAG:

x K2

APoU W=w,+w,, Apa EPW=cP(W,+w,) KAl Je BAon To OXNHUA EXOUME

K, K
+
S(P(D:M,EHOUéV(DQ EPO= d d =— LS )
1-e00,.£00, 1.8 K d kK
d d

Evdiapépov napouaidlel edw To yeyovocg OTI N NoodTNTA AUTH YiveTal JEyioTn, yia oTaBepo d, oTav
K1=K», ONAadr OTav To TPiywvo £ival I000KEAEC, KATI MOU unayopeUsl KAl n KOIVR €UNEIpia yag yia
Tn BEATIOTN B€0n anévavTi o€ yia ikova.

TNV NEPINTWON Nou To KATw akpo A Tou nivaka BpiokeTal ge YnAoTepo onueio and Tov o@BaAuo O
TOU NapartnpnTr, TOTE N CUCXETION TNG ONTIKNAC YwVviag w kal TnG andoTacng d Tou napatnpntr 6a
Mnopouoe evOEIKTIKA va Yivel wg €ENG:
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B e

. h-a h-o-v
epu=e@(P-0)(1), evw 8(p(p:T Kal €pO= q
h-a-h+a+v
Ano Tn oxéon (1) npokunTel OTI scpco:M Kal EMNOMEVWG EQ®= d , and onou
L+ege.ep0 14+ (-0).(h-0-v)
2

v.d
d*+(h-a)(h-a-v) ’

npokUNTel OTI E€Q®= EMNOMEVWG N OuvApTNon nou unoAoyilel Tnv TP TNG

V.X

x?+(h-a)(h-0-v)

e 3TnV TPiTn Goknon ol YabnTec Ba PEAETAOOUV Tn OXECON N TIG OXEOCEIC MOU €XOUV KATAOKEUAOEI,
NPOKEINEVOU va gVTONiOOUV, 000 gival EQIKTO, TNV KATAAANAN TIUN Tou d Kal va emiTeuxBei, €Tal, n
MEYIOTN YWVia w.
>TNV NpWTN AEPINTWON TNS NPonyoUHEVNG AOKNONG €ival pavepd OTI N MEYIOTN TIWA Yia Th ywvia ®
enITUyXaveral, av undevioTei n anooracn d. XTn deUTepn nepinTwon o diIddokwv B6a npenesl va
dlanpayuaTeuTEl TO YEYOVOC OTI av HEYIOTOMNOINOEI N TPIYWVOUETPIKN €PANTOHUEVN TNG W, dnAadn n

V.X
x*+(h-o)(h-a-v) ’
£panToPEvn w¢ ouvapTnon €ival yvnoiwg av€ouoa.

Edw ol padnTéc Oa npenel va PEAETACOUV TNV Napdywyo TnNG ouvapTtnong, Tn PovoTovia Kal Td

akpoTaTd, HME TN YvwoTrn HMEBODdO nou neplypagouv Ta OXOAIKa eyxeipidla. Ta dlacTApaTta

MovoToviag TG ouvapTnong 6a Toug ENITPEWOUV va NePIYpAYoUV TOV TPOMO HE TOV onoio au&averal
N EAATTOVETAI N EQANTOPEVN TNG W, Apa Kai n idid N w.

£QAnToPEVNG TNG Ywviag w and tnv anoortaon d Ba civar n f(x)=

ouvaptnon f(x)= TOTE Ba peyloTonoindsi kal n ywvia w, apoU N TPIYWVOUETPIKNA

e 3TNV TETAPTN AOKNON Ol NABNTEG Ba PEAETOOUV €va £TOIMO POVTEAO TNG NPAYHATIKAG KATACTACONG.
>Tnv oucia Ba Oigpeuvrioouv Tnv Kartdoracn MNpoBARUATOC PECa anod Hia OUVAMIKI YEWMETPIKNA
npocouoiwan.
>Tnv apxn 6a npénel va avayvwpioouv Ta diagopa HeYEON, nou ndn €XOUV EVOWNATWOEl OTO
YEWUETPIKO YOVTEAO KATA TIC NponyYoUMEVEC AOKNOEIC, KAl va €EETAOOUV Ta 0TABePd KAl HETABANTA
MEYEDN. >Tn ouvéxela Ba oupouv To onueio I kal Ba napatnphioouv OTI N TIUA TNG Ywviag w YiveTal
MEYIOTN OE KAMNOoIO onueio TNG dIadPoNNG Nou €XEl OUYKEKPIKEVN anooTaon d and Tov UNoTIBEPEVO
Toixo. ZTn ouvéxela 8a perafdAlouv To PAKOC Tou TUNuatog O (Uwog Tou napatnpnTth) kai Ba
MEAETHOOUV TN WETATONION TOU ONUEIOU OTO onoio napouadialeTal To HEYIOTO. TEAOC pnopolv va
MeTaBaAAouv TOoo To PEyeBoC Tou nmivaka, oUupovTag To onueio M, 6go kal To UYPog oTo onoio €ivail
avapTnuevog, oupovTac To onueio B. Ze kaBepia and TI¢ napandvw eveépyeieg ol PabnTeg Ba
EMIXEIPAOOUV VA €PUNVEUCOUV TN WETATOMNION TOU ONUEIOU OTO OMnoio napouadialeTal YEYIOTO, PE TN
BonBeia Tou TUNOU NoOU £€XOUV KATAOKeUAoel kal cuvOgel Ta didpopa PeyEOBN nou digpeuvouy.

e 3TNV NEUNTN AokKnon ol JabnTeég Ba KATAoKEUAoOUV TN YpAQIKA napdoracn Tng ouvaptTnong HE TIG
duvaToTnTeG nou d1abéTel To Aoylouikd Kal Tn BonBeia nou sugavideTal otnv 08ovn. H avayvwpion
TNG opIfOVTIag acuunTwTNG (G&ovag X' X), Kabwg kal Tou OTI N ouvapTNONn €ival NePITTH, WUNopsi va
yivel dueca and Tn pop®n TNG YPAPIKNG napdacrtacnc. H ypagikry napdoracn nou 6a npokUwel Ba
anoTeAECEl avTIKEIJeVO dlanpayddTeuong TO000 yia Tn Hopgr TNG 600 Kal yia Tov TpOno nou auTth
avanapioTa TNV npaypaTik KATtaoTaon. SUYKEKPIYEVa ol uabnTeg Ba npe€nel va avayvwpioouv To
YEYOVOC OTI N ywvia apyilel va au&averal kabwe anouakpuvouaoTe ano Tov ToixXo, Onou £Xel UNJEVIKN
TIUA, QTAVEl O Yia JEYIOTN TIMA KAl KATOMIV EAATTWVETAI CUVEX®G, XWPIC OPWC va pndevileral.

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 136
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika

e H kaTd npoofyyion €eKTiPNON TOU MEeyioTOU MPMopei va yivel, av ol hJadnTeég KaTaoKEUAoouv £vda
onueio K navw orn ypa@ikn napdoracn, €U@Aviocouv TIG CUVTETAYHEVEC TOU Kal TO GUPOUV HEXPI

TNV KOPU®PN TNG KAUnUANG.

flx) =

U-X

%2+(h-a)-(h-a-u)

Ay
y d=0,78 eK.

! K: (0,7805, 2,6740)
T K

>To onueio auto Ba pnopouce va yivel eniBeBaiwon, av ol PJabnTéc cUpouv To ONnUeEio X O€
anooTaon ion YE TNV TETPNMEVN TOU ONMEioU, KAl NapaTtnproouv OTI € AUTO TO ONMPEIO N TIUA TNG

ywviac w gival YeyloTn.

TEAOG oI pabnTeg Ba JlEpPEUVOOUV TOV TPOMO KE TOV OMOIO Ol HETABOAEC Twv NApAPETpwY h kai u

BiBAio KaBnyntn

ennpealouv Tn HopPpn TNG YpagIikng napdoracng, kabwg Kal Tou PEYIOCTOU TN ouvapTnon..

137

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ

EA.ITY / Yn.E.N.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

2n Apaotnpiotnta: H BEATIZTH OEZH ZTO NMOAOZ®AIPO

>16X0G TNG dpacTnPIOTNTAC AUTAC €ival va anoTeAéosl oUPNAAPWHA TNG NponyoUNEVNG Kal KUupiwg va
odnynaosl Toug HabnTég oTnv avayvwpion napopoiwv npoBAnuaTwy, dnAadr NpoBANUATWY TWV OMNoIWV N
oradiakn padnuarikonoinon akoAouBei Tnyv idia nepinou nopeia.

To npoBAnua nou Ba PEAETAOOUV 01 PABNTEC avagépeTal oTo Nodoopaipo Kal onws 8a dianioTWoouV, TO
i010 oxedOV HaBNUATIKO MOVTEAO WNOPE va €ival KATAAANAO O PAIVOUEVIKA OIAPOPETIKEC KATACOTACEIC.

Edw o oxediaouoc npoPAEnel yeyaAuTepn npwToBoulia and Toug padnTec TOO0 WG NPOG TNV KATACKEUN
TOU YEWUHETPIKOU OTATIKOU POVTEAOU, OGO Kal WG Npog Tn dnuioupyia TnG npooopoiwong Ke Tn BorBeia Tou
YEWUETPIKOU AOYIOMIKOU.

H d1dpkela TG dpacTnpIOTNTAG €ival 2 WPEG.

dUAAo epyaciag

O nodooeaipIioTAC TNG €IKOVAC KaTeuBUVETal NPoC¢ To avTinaAo TéEpua kal BEAel va pdabesl noia €ival n
10avikn 6€on, woTe va diabgael Tn PEYIOTN duvaTn ywvia yia va ekTeAéoel oouT. Mpopavwg Oa npénel va
uUnoBEaeTe OTI N PNAAa Ba €xel euBUYpaAun Kal OXI KAPMNUAOYpPAUun nopeia.

3

T,

1. KaTtaokeudoTe éva YEWHETPIKO HOVTEAO TNG MPAYMATIKNG KATdoTaong. ®povTIOETE WOTE TO HOVTEAO
va €ival 600 To duvaToOV Mio PEAAICTIKO. XpNOIUOMOINOTE TIG NANPOPOPIEG NoU undpxouv yia TIG
NPAyuaTikeéG S1a0TACEIC TOU Ay®VIOTIKOU X®MPOU.

2. KataokeudoTe pia ox€on nou va ouvOE£el TNV andaTacn Tou NaikTn and Tn ywvia Tou aywvioTikoU
XWpou (corner) Pe Tn ywvia uno Tnv onoia BAENEl 0 NAikTNG To TEpUA.

3. MeAeTtnoTe TN ox€on (MOVTEAO) Nou €xel NPOKUWEI KAl JECW AQUTNG EKTIMAOTE TNV anoaracn and Tnv
onoia Ba np&nel o NAIKTNG va EKTEAETEI OOUT, YIa va €XEl TN YEYIOTN ONTIKN ywvia.

4. ZxedlQOTE KAl KATAOKEUAOTE €va OUVAMIKO E€IKOVIKO HOVTEAO TNG KATAOTAONG WE Tn Bonbeia Tou
AoyIopIkoU.

5. MeAeTAOTE TN YpAPIKN NapdoTacn TNG OXEONC NMou oUvOEEl TV anodaTacn Tou MaikTn ano Tn ywvia
TOUu aywvVvIaTikoU xwpou (corner) Pe Tn ywvia uno Tnv onoia BAENEI 0 NAIKTNG To TEPUA.

0dnyieg ka1 npoTaoceig uAonoinong

>Tn ouykekpigévn dpaoTnpldTnTa ol pabnTég Ba ynopouoav va €pyacTouv Xwpic 101aiTepeg unodei&eic anod
To d1dAaoKovTd, a@ou £xouv Tn duvaToOTNTA VA XPNOIMONOINOoUV TO HOVTEAO MOU £Xel NPOKUWElI KATA TNV
nponyoUuevn dpacTnplOTNTA. 3Tn OUVEXEID NAPATIBETAl €v OouvTodia €vag and TOuG TPOMOUC HE TOUG
onoioug Ba unopoloe va uAonoinBei n dpacTnpPIOTNTA.

e 3TNV NpWTN AOKNGN Ol NadnTEG PeAeTOUV NPWTA TIC NANPOPOPIEC YId TOV AYWVIOTIKO X®WPO TOU
ynnedou, woTe PeE BAOCN AUTEC VA KATAOKEUAOOUV €va 000 To duvaTtov mnio a&ionioTo YEWHETPIKO
HOVTEAO PE avaAloyecg dlaoTaoelc. O aywvioTIKOG Xwpog Tou oTadiou Kapaiokdkn, yia napdadeiyua,

2
€xel 01a0TACEIG PJE AOYO 3 Kal anoTeAei pia anod Tig duvaToTNTEG ENIAOYNG TWV HadNTwv.
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AKOMN MO ONPAvTIKOG €ival 0 UNoAoyIoPOC TwV OIdCTACEWY TOU TEPUATOC OE OXEON ME TO MAATOC
Tou ynnédou. MNa napadeiypa, n emAoyn nAdToug 51,1 Y. Ba dwoel AOyo TOU TEPHATOC MPOC TO

1
nAdToc —.
°7

e >Tn OeUTEPN AOKNON ol YHadNTEC Ba onUEI®OOUV TIC YwViec nou Ba cuvdebolv PeE Ta YpaAPMIKA
MEYEBN TNC NPAYUATIKAC KATAOTAONG.

y
N
ir

'Evag evOEeIKTIKOC TPOMNOC oUVOEONC TWV HEYEBWV Tou NPOBARNATOC £XEl WG €ENG:

otk o
. _ €00-g00 \ _d d x.d
w=0-P Kal epw=eP(B-P), apa epO=———m— OMNOTE EQPW= =
(P (p (p( (p) p (P 1+£(p9,s(p(p (p l+ OL+K g d2+(0t+1<) -

H ouvapTtnon nou unoAoyilel TNV €@anTodévn TNG ywviag w g ox€on PE TNV anoortacn d €ivail n
f(x)=——X
X% +(0+K).0
METPNOEIC TWV MPAYHATIK®OV ANoOTACEWY OTOV aywVIOTIKO XWPO Kal n ouvdapTnon va €xel NAEov
andAuTn oupBaToTnTa Pe To NpoBANua.

. 2TnN OX€0n TWPA auTr ol yabnTéc pnopoUv va avTikaTaoTrioouVv Ta a Kal K JE TIG

e 3TNV TPITN doknon ol JadnTeg Ba dianpaypaTeuToUV TPOMOUG EVTONIOKOU TNG MEYIOTNG TIMAG YIa TN
OUYKeKpIPEVN ouvaptnon. O1 yadntég Tng ' Aukeiou, nou €xouv dIdAXTEI TOV TPOMO UNOAOYIOUOU
aKpPOTATWV ouvaptnong, 6a pnopolcav va ene€epyacTtolv To €pwTNUA ME Tn PBonbeia Twv
napayoywv. H xpnon ypagIiknic napaoracng 6a pnopouos va OWOEl IKAVoroINTIKA arnoTeEAEoUaTa.

e 3TNV TETAPTN AOKNON Ol NABNTEG Oa €nIXEIPr)OOUV VA KATAOKEUAOOUV £€va OUVAMIKO HOVTEAO HE
Baon To oxnua nou £xouv dnUIOUPYNROEl OoTO TETPAdIO TOUG. AUTO NMou NpEnel va onuelwBei gival To

1
OTI JE TO OUYKEKPIMEVO AOYO - OTO MOVTEAO MOU NPOKUNTEI, N €0Tia £Xel OIACTACEIG NOAU WIKPEC,

evw TO i010 gupBaivel kal Ye TN ywvia.

MNa va &nepaaoTei auTtd To NPOBANKA o JIDACKWYV WMOPEI va NPOTEIVEI OTOUG HABNTEC va KAvouv dia
unoBeon, cUPPWVA WE TNV onoia o naikTng dev KiveiTal ndvw otn ypauun (€) Tou nAayiou dour,
aAAd navw oe pia euBeia ypapun napaAiAnAa npog Tnv (g), and Tnv onoia n €0Tia anéxel apkeTa
MIKpOTEPN anooTaon. 'Eva €Toigo povTéAo BpiokeTal oTo apxeio model 2 Tou AoyiouIKoU.

e 3TNV NEUNTN AOKNON ol NadnTég Ba kataokeudoouv Tn ypaikn napdoracn Tng f(x). Me Bdaon TIg
nponyoUueves OpaocTnplOTNTEC dev AVAMEVETAl va oOuvavTtroouv 101aiTepeC JUOKOAIEC, agou n
dpaoTnpioTnTa £€eAicosTal ONWC N Nponyoupevn. TEAOC, Ba fTav Xproiyo ol HabnTEg va Kavouv Wia
guvoyn TWV anoTEAECOUATWV TwV dUOo dpacTnploTNTWV, 6nou Ba divouv EUgaacn oTnV oPoIOTNTA KAl
oTIC 31aPOoPEC TWV dUO PHOVTEAWV-AUCEWY Nou KaTaokelaaoav.
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3.5 PROJECT AYKEIOY — O&epddaTIKN evoTnTa: MabnpaTika HOVTEAQ
TNG ONTIKAG HAag avtTiAnyng

H 18€a Tou osvapiou

H peAETn npoBANUATWY Nou oxeTidovTal e TNV ONTIKN WAG avTiAnwn anacXoA&i Tnv avBpwnivn KoivoTnTa
€dw Kal noAAoucg aiwves. O Adyol noikiAAouv, aAAd €va and TOUuG €NIKPATECTEPOUC (PaiveTal va esival
€KEIVOC MOU MPOEPXETAl anod Tnv avaykn TwWV apxITEKTOVwV va Jlopdwoouv TIG NAPANOPPWOEIC MOoU
dnuioupyouvTal KATd TNV nNapartnpnon KATaokeuwv nou OI1aBéTouv peydAo Uwog. 'Eva ayaApa, yia
napadelypa, dsv diakpiveTal odoldpoppa anod Tov naparnenTrn, o0 onoioG OTEKETal oTn PAacn Tou, £TCl TO
KEPAAI TOU aydApaTog paiveral JIKPOTEPO O OXEON UE TO UNOAOINO oWUA.

AUTO akpIBwg To NPOBANMA sixav napaTtnpnaosl Kai ol apxaiol 'EAANVEG Kal o€ Jia anod TIG NpWTEG VUEEIG nou
£yivav Bpiokoupe Tov MAATWVA VA AVAPEPEI TO YEYOVOG TNG KATAOKEUNG HEYAAWV KEPAAWV OTa aydAuara,
ME oTOXO0 TN 010pBwaN TNG OHIKPUVONG MOoU UQioTaTal TO ArnoPaKpPUOPEVO AVTIKEIPEVO.

Ekei nou kaTe€oxnyv yiveTar enéyfacn oTnv ONTIKN WAg avTiAnywn €ival n kataockeun Tou MapBsvwva nou
anoTeAEi XapakTnpIoTIKO Napdadsiyua «310pdwaong TN oNTIKACG MAg avTiAnync».

.

‘ l I l ’ | O MapBevwvacg 6nwg gaiveral.

i f i U O MapBevwvac dnwg €ival KTIOPEVOC.
S \ l I | ‘ i f O NapBevwvag 6nwg Ba gaivoTav, av dev €ixe yivel 010pbwon.

O EukAeidng @aiveral 0TI KAvel TNV NpwWTN CUCTNUATIKN npoondbeia va gpunveloel Ye kabapd padnuatiko
TPOMO TNV OMTIKNA KAg avTiAnyn Kal TIC NapaPopPWOEIG NouU ugpioTaTtal, 6Tav Td avTIKEideva BpiokovTal o€
kanoia andoracn anod €Pdac. To Pikpd Tou £€pyo ONTIKA undpXouv MPOTACEIG NOU apopouUV OTOV TPOMOo Mou
BAEMOUPE Ta avTiKEigeva, TIC onoiec o EukAegidng anodeikvuel PJE Ta BACIKA pabnuaTtikd epyaAsia nou
OlIaBETEl.

To oevdpio nou akoAouBei atnpileTal oTnv 10€a TNG enavadianpaypdaTeuons TwV NPOTACEWY, HE TIC OMOIEG
0 EukA&gidng epurnveucs TNV onTIKA KAg avTiAnwn, YE veoTepa HadnuaTikG aAAd kal TexvoAoyikd epyaleia.
SUYKEKPIYEVA, N XPRON TNG TPIYWVOUETPIAG KAl TV avTIOTPOPWV TPIYWVOHETPIKWV CUVAPTAOEWV Hag divel
Tn duvaToTNTA va eKPPACOUNE YWVIEG CUVAPTNOEI PNKWV, EVW N XPNon OUVAUIKWV NPOCOHOIWTEWY OTOV
UNOAOYIOTH PAC EMITPENEl VA PEAETNOOUHE £€va oNTIKO QaAIvOPevo, KabBwe auTod eEeAigoeTal.

NMaidaymyiko nAaiocio

Mia ano Ti¢ duvaTEg OIDAKTIKEG, Kal OXI MOVO, NPOCEYYIOEIC TWV HaBNUATIKWV €ival Kal €Keiv Nou Bewpei
TIC HAONUATIKEC €VVOIEC KAl NMPOTACEIC WG APNPNMEVA HOVTEAD TWV AVTIKEIMEVWV KAl TWV KATAOTAGEWV TOU
(PUOIKOU hac Xwpou. H npoagyyion auTn £xel 101aiTepn O1I0AKTIKA onuaoia, 0Tav ol yabnTec eunAEKovTal OE
di1adikaoigg eniAuong npoBAfuaToc. Ta npoBAfUaTa Nou a@opoUlVv O AUBEVTIKEC NPAYHATIKEC KATAOTACEIG,
OnAadn og KATAOTACEIC OXETIKEG ME TNV EUNEIPIA KAl TA €vOIAPEPOVTA TWV NABNTWYV, €ival n apernpia TnG
d1dackaAiag oTo NAQiCIo MIAg PEAAIOTIKAG HABNUATIKAG ekNaideuonc.

O1 piCec Tng RME avayovral oTig anowyelg Tou Freudenthal (1991), and TIG onoieg TpeIG €ival ol
KaBopIoTIKEC yia TIC OpaoTnpPIOTNTEG TOU OEvVapiou:

e Ta pabnuartikd 6a npenel va eival cuvdedeUEva PUeE NPAYHATIKEG KATAOTATEIC.

e Ta pabnuatikd anoteAoUv pia avBpwnivn dpaocTnpidTATA N onoia cuvioTaTtal oTnv avadiopyavwaon
TWV YVOOEWV Nou Ndn undapyxouv Kdl Twv oxnudtwv. H avadiopydvwaon auTn €xel ouvhdwg Tnv
€vvola TnG JaénuaTikonoinong.

e KevTpikd poAo ortn pabnaoiakn diadikacia €xel 0 NaBnNTAG ME TIG NPOCDOKIEC TOU, TIC 1DIAITEPOTNTEG
TOU, TA MIOTEUW TOU.

€ auTo To nAaiolo apxwv, n d1dackaAia Twv pabnuaTtikwv avadelkvUeTal ge KaBodnyoUuevn avakaluyn
and Toug HabnTeg, evw n AUoN NPoBANUATog anoTeAei To KaTeEoxVv JIOAKTIKO EpYAAEio
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Me Bdon TIC Napanavw nioTnNUOAOYIKEG Bewproelc 6a pnopoUoape va NPOCEYYIOOUNE Ta YadnuaTika Kai
TO NEPIEXOUEVO TOUC WC avBpwnivn dpaoTnploTNTA, EVTAYHEVN OTO KOIVWVIKO Kal MOAITIONIKO nAaioio. H
dpaoTnPIOTNTA auUTR €XEl WG ageTnpia atuna a&iwpaTta Kal €lkacie¢ nou dnuioupyoUvTal YE Baon Tn
oWHATIKOTNTA Mag, evw n d1adpourn nNpoc TNV auoTnpn, TUMNIKR ékppacn €xel Tnv idla a&ia pe To TEAIKO
npoiov. Ta paénuartika Oegv avakaAunTovral NA€ov, aAAd enivooluvTal n, HMAAAOV, MPOKUNTOUV WG
anoTeAECUATA ENIVORNOEWV KUPIWG, Napd avakaAuyewv (Ernest 1996), Kal n avTIKEIYEVIKI TOUC UNooTaaon
OoEITal HEOW TNG OIUMOKEIPEVIKAG TOUG anodoxng.

O1 dpaoTnPIOTNTEG, MEOW TWV onoiwv emAUETal £€va npayuaTtikd npdBAnua, npoaodiopilovral and Tov 6po
Maénuartikonoinon. Q¢ pabnuartikonoinon opioupe Tn diadikacia KATA TNV onoia ol YabnTéc opyavwvouv
Ta dedopéva €voG NPOBAAMATOC KAl OTN OUVEXeEld Ta ene€epyalovral e kabapd padnuatikd Tpomno. O
oxedIaopOG Tou NapdvToG oevapiou €xel WG oTOXO va EUNAEEEI TouG YabnTec og pia diadikaoia oTadiakng
Madnuartikonoinong evog npaypaTikou npoBARPATOC, HIAG AUBEVTIKNG KATACTAONG NOU a@opd OTnv OnTIKNA
pac avtiAnwn. Méoa ano Tn d1adikacia auTh avapeVETdl va PETAOXNMWATIOOUV TO ApXIKO, W Hadnuariko,
nNPOBANUa o€ padnuaTtiko NpoBANUa To onoio Ba odnynoel oTn dnuioupyia evog padnuaTikoU PJOVTEAOU.

H dnuioupyia evoc padnuaTtikoU HOVTEAOU HIAG NPAyuaTiknG KATaoTaong €XEl TN onuaacia Tng JaénuaTikng
neplypaeng TnG KATtaoTaong auTng, n onoia neplypagr| Yag €MITPENEl TNV €PUNVEIa TNG KATAOTAONG KAl
ENOPEVWC TNV KAAUTEPN KATAvonaon TnG. Mevikd n KATAOKEUN HOVTEAWV WIAC NPAYHATIKNAG KATAOTACNG EXEI
OTOXO TNV KATAvonon Tng MEoa and Tn diadikacia dnuioupyiag diac KATaAANANg pabnuaTikng doung,
0nAadn opyavwonc. OUTwG N AaA\wg, dev eivar duvatov va €pBoupe Ot enagr HeE Tn QUOIKN
npayuaTikoéTNTd, av NPonyouHEVWE OEV TNV €XOUNE OOMNOEl JE KAnolov TPOMo.

KaTtd tn diadikaocia Tng padnuarikonoinong, Ta JabnuaTika yivovTal JEPOG TOU €VVOIOAOYIKOU MNAdigiou, To
ornoio XpnOoIJOMNOIOUNE Yia va HETA@PAlOUPE TNV MPayhatikoTnTd, v, Xapn o€ autd, n Kabnuepivh
npayuaTikoéTnTa doUEiTal KaTd TPONo YadnuaTiko.

SUPPWVa PE TO OXEDIAONO TOU CUYKEKPIMEVOU ogvapiou, ol pabnTéc Ba odnynBouv G CUOXETION UEYEOWV,
Ta onoia 0gv ouvdEovTal PE KAMNold and TIC YVWOTEG ouvapThnoeic nou didAgkovTal oTo AUKelo. MpoBeaon
TOU ogvapiou €ivail ol yabnTeEG va avayvwpioouv TNV UNapén yabnuaTikwv evvoiwy €Ew and To NAAiolo TNG
OXOAMKNAC UANGC, oI onoie¢ npokKUMTOUV WG €NEKTAON N METAOXNUATIONOC TWV YVWOTWOV EVVOIWV.
XapakTnploTiko napddeiyya gival n ouvaprtnon f(x)=To&oep(x) Nou €NITPENEI TOV UNOAOYICHO HIAC Ywviag,
OTav €ival yvwaoTn n €panTtohevn TnG.

OpigovTag TNV €vvoia Tou HadnuaTikoU HovTEAou

O Fischbein (1977) opilel To YOVTEANO MIAC KATAOTAONG WG «Mid anAonoinuévn €kdoxn Tng, n onoia pag
EMITPENEI EUKOAOTEPO KAl MANPECTEPO EAEYXO TwV NAPAUETPWY TNC». EminAéov Bewpei OTI éva ano Ta
Baoikd XxapakTnpioTika nou Ba npénel va OIaBETel €va POVTEAO, YId va €ival ANOTEAECMATIKO, €ival n
KaTaAANAOTNTa TNG JOMNG Tou. H KataAANAOTNTa auTr Pnopei va ekTiunBei and Tnv 1copoppia TG dOUNG
TOU HOVTEAOU Npo¢ Tn doun TnG apxikng kardoracng. H yevikn avTiAnwn yia Tn ox€on Kataoraong
NPoBANKATOC KAl HOVTEAOU €ival OTI anoTeAouv dU0 EeXwpIoTEG ovToTNTEG. O PNaABNTNG Ba npénel va exel
katavonaoel Tn didkpion Kal va €ival oe B€on va aglohoyei TNV KATaAANAOTNTA ToU WOVTEAOU WE BAon Tn
d0edopévn KaTdoTaon Kal TOUG OTOXOUG Nou €xel apXika Bgoel (Greer, 1997).

AVTIOETWG, OTO MAdiolo TN RME, éva POVTEAO €ival anoTEAECUA PadnuaTtikonoinong Kal NpokUNTEl KATd
TNV npoondBeia Tou pabnth va dounosl Tnv katdortacn oTn didpkela dnuioupyiag Tou HOvTEAoOU. AUTO
onuaivel o011 To JovTéAo avadueTal oTadlakd Kal OUYKPOTEiTal padi ye Tnv Kataoraon npoBAnuUaATog, n onoia
gpunveveTal pe pabnuaTikd Tpdno, dnAadr pabnuaTikonoleiTal, HEow TN d1adikaoiag KATAOKEUNG Tou
MovTeAlou (Gravemeijer, 2002).

H oxéon PovTEAOU KAl NPAyUaTIKAG KATAOTAONG €ival ENOUEVWC aP@idpoun Kal Kpivouue OTI napouaialel
101iTEPO €VOIAPEPOV O TPOMOG HUE TOV OMOIO €vag PETAOXNMATIOMOG TOU HOVTEAOU WMOPEiI va EPHNVEUTEI
MEOW €VOG PeTaoXNMaATIONoU TWV NAPAPETPWY TNG KATAOTAONC NpoBARMaToc. AuTr akpiBwg n digpelivnaon
gival duvaTtov va uAonoinBei anoTeAEoUATIKOTEPA HME TN XPHON €vOG KATAAANAou AoyliopikoU, HEOW TOU
ornoiou €ival duvaTov va KATAOKEUAOTEl Jid Npoocopoiwan TnNG KkataoTtaong npoBARNATOC.

H xprion unoAoyioTr, €KTOG and Tnv ONTIKOMOINon, €MITPENEl OTO MABNTA va MEIpAMPATIOTEN KAl va
avalnThoel akpaieG KAaTaoTAoelig Tou NpoBANUATOC HEGA and PETPHOEIC, OUYKPIOEIG, OUVAMIKEG AAAAYEC N
Kdl NapapopPwOoEI§ TwV oxNUAaTwyv (Arcavi & Hadas, 2000).
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Suvouwidovtag, 6a pnopoUcape va €nICNPAVOUME OTI OTO MAdiolo TNG RME n Xpnon UMNoAOYIOTIK®V
epyaAeiov divel Tn duvaToTnTa dnuioupyiac Kal dIEPeEUVNONG MOVTEAWYV MNPAYUATIKOV KATAOTACEWV, Td
onoia nA£€ov npooeyyifovTal ye dUO dIAPOPETIKOUG TPOMNOUG, TO CUUBOAIKO Kal TO SUVAUIKO.

>TO OUYKEKPIMEVO OevApPIO BEwpPEITAl WG APeTNPIa €va MNoIOTIKO PAIVOUEVO, yid Napddsiyua, n onTiKnA HaAg
avTiAnwn. O1 yadnTtég peheToUV TPOMOUG UE TOUC OMOIoUG €ixe NnaAaldTepa YEAETNOEI To PpalvOPeEVO auTo Kal
OTN CUVEXEId eniXeipoUV pia OIaQOpETIKA HaBnuaTikn Npoosyyion n onoia unoaotnpileTal kai ano Tn Xpnon
TNG TeXvoAoyiag.

To naidaywyiko nAaiclo, oTto onoio 6a uAonoinBouv ol dpacTnpIOTNTEG TOU Oevapiou, xapaktnpileTar ano
TN oUvOeon NAAAIOTEPWV KAl VEOTEPWV HABNUATIKWV MNPOCEYYIOEWV EVOC (PAIVOUEVOU, HE AUBEVTIKEG
d1adikacieg pabnuaTikonoinong.

Ai1dakTikn adia
AU0O and TouG TECOEPIG OTOXOUG Mou MeplypagovTal oto BiBAio Tou kabnynth yia Tn didaokaAia Twv
HadnuaTikwv oto AUKeIo €ival ol €ENG:

«Na aoknBouv ol pabnTeg oTo va XpnoidonolioUv Ta PadnuaTtika oxl HOVo WG yvwan, aAAd kal wg peEBodo
OKEWNG Kal Npa&ng ornv kabnuepivn {wn. Na €pBouv ol HabnTeg o€ enagn He TIG NOIKIAEG EPAPHOYEC TWV
HaBnuUaTikwv oTIG AAAEC €MICTAMEG Kal oTn cUyXpovn NpaypaTtikoTnTa». EmnA£ov, OTIC YEVIKEG 0dnYieg
ToviCeTal OTI: «=€ kGBe wpa d1dackaAiac Twv PaAdNUATIKWV MPENEl va undpxel N NPoownikn €pyacia Twv
gadnTwv. H TA&n npéner va eivar €&vag TOmog onou ol padnTteg dev eivalr nabnTikoi JEKTEG, aAAd Oa
e€epeuvolv kataoTdoelc, Ba avakaAunTouv VEEC YVWOEeIC kal ©a npoonabouv va epunvelouv Kai va
XpnaoigonoloUV TIC YVWOEIC NoU anéktnoav» (Eyxeipidio odnyiwv yia Tov diddokovTa, TEUXoG B ).

EvroUToig, n didackaAia Twv pabnuatikwv, 101aitepa oTiG OUO TeAeuTaieg TAEEIG Tou Aukeiou,
nEAyHAToOMNoIEITAl O €va doQUKTIKO MAQIOI0 UMNOXPEWCEWY MOU a@opoUuv OTNV OAOKANPwWGONn HIAg
OUYKEKPIMEVNG UANG and ouykekpipgéva BIBAIA Kal PJE CUYKEKPINEVECG odnyiec. H ouvTpIinTikn NAsiown@ia
TWV AOKNOEWV TWV OXOAIK®WV gyXeIpIdiwv agopoUVv oTnV auoTnpn JabnuaTikn encgepyacia evog BuaToc,
ev® N UAN e€ival katavepnuevn oe diakpiTd kepdAaia, kabéva and Ta onoia npayuarteveTalr pia
OUYKEKPINEVN BePaTIK evoTNTA. H yewUETpia €ival éva EexwploTd YVWOTIKO AVTIKEIUEVO, TO OMNoio paiveTal
va pnv €xel Kaugia ouvdeon ME TNV UAN TnG AAyePpacg kal Twv ouvapThoewv. Me Tov TpoOMo auTo
dnuioupyouvTal oTeEYava PETAEU TwV BEUATIKWV EVOTATWYV, UE CUVENEIQ VA PNV €ival EPIKTEC Ol NOAAAMNAEC
NPOoOoEeyYIoeIG evOC NPOBANKATOC KAl va NApAuEvel NeEPIOPICUEVN N duvaToTnTa dIEpEUvVNONG Kal oUVOEDNG
TNG HaBNUATIKNG yvwong.

'Eva aAAo €unodio otnv avantuén SIEpEUVNTIKOV NPpwTOROUAIOV and WEPIAG NadnTwv €ival kal n EAAsipn
KaTaAANAwv, Ouvapikwv OI0akTIKWV epyaAsiwv. Ta oTatikd 010akTIka peoa (MOAUBI, xapTi, nivakag
KIHwAia) neplopifouv TIG dUVATOTNTEC YIA NEIPAPATIONO, TN dnUIoUpyia €IKACI®V KAl ToV EAEYXO UNMOBETEWY
KaTa Tnv ene€epyacia evog NpoBARAUaAToC.

>tnv avalntnon di1e€ddou Kal eVAAAAKTIK®OV Tponwv JdidackaAia¢ Twv padnuartikwv 6a pnopouocav va
OudBAAAouv anoTeAeopaTika dUo 1Ioxupda JI0aKTIKA epydlAeia, n IoTopia Twv MabnuaTtikwv Kal n xpnon Tng
TexvoAoyiac.

H hEAETN TNG I0TOPIKNG NOPEIAc YIag HadnuaTikng évvolag pag Bondd va katavonooupe KaAUTepa Ta oTdadia
avanTtu&ng Tng, TIG EVVOIEG Mou nponynonkav kai ouvéBaiav otn diaudpPwarn TnG, Kabwg kal Ta unodia
Mou OUVAVTNOE N KOIVOTNTA MEXPI TNV TEAIKN dIAUOPPWON TNG GUYXPOVNG MOPPNG TNG CUYKEKPIMEVNG
€vvoIagc.

H IoTopia anoTeAei pia nnyn 19ewv yia To oXediaopd dpacTnpPIoTATWY MO CUPBATWV HE TIG AVAYKEC KAl TIC
duvaToéTNTEG TWV PHAdBNTWV KAl Apa nio AnNoTEAECHATIKWV.

Edw 6a npenel va unoypaupicoupde OTI n Xpron Tng IoTopiag dev Ba npenel va yivel Je Tov TpoOMNo Kal TiG
HEBOOOUC evoc 1oTopikoU. KaTta Tov Bachelard (1983), o 10TOpIkOG avixveUel Ta yeEyovoTd PeEoa and TIG
I0€€¢, evw epeic avalnToUpe TIG IDEEC YEOA OoTa yeyovoTa.

O TpoOMog pe Tov onoio pnopei va xpnoigonoinBei n IoTopia anoTeAei Ta TeAeuTaia Xpovia AVTIKEIMEVO
£€PEUVAC ONUAVTIKOV avBpwnwy oTo Xwpo Tng OI10aKTIKNG Twv padnuaTtikwv. O Polya (1961) unootnpilel
OTI AV KATavor|OOUHE TOV TPOMO HWE TOV OMoio 0 AvBpwnog KATEKTNOE TIC MABNUATIKEG €VVOIEG PMECA Ao
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Tnv IoTopia, TOTE, dIOAKTIKA TOUAAXIOTOV, Bd aAnNOKTAOOUHE KAAUTEPa €podia yia Tnv npoondBsid pyag va
00NYfOOUME TOUC NABNTEC OTNV KATAKTNON TWV EVVOIMV AUTWV.

O Freudenthal (1981) unodeikvUel Tov TpOMO HPE Tov onoio Ba npenel va xpnolgonoinBei n IoTopia,
Tovilovtag OTI o diIddokwv Ba npenel va MeAeTAoEl Kal va avadei&el tn diadikacia pEow TnNG onoiag
avantuxenke n pabnuaTikn €vvola kKal OXI anAd To anoTéAsoua Tng diadikaoiag auTtnc. H avadeiEn tng
dladikaociag, JEow TNG onoiag avanTuxbnke pia €vvola, NpoopEpel KATA Tov Katz (1986) €va onuavTiko
NAEOVEKTNHA, TNV KivnTonoinon (motivation) Twv padntwv, nou €ival n Bacikn ouvioTwod TNG OIBAKTIKAG
npagng.

O Peter Ransom (1995) npoteivel yia Tn di1daokaAia TnNG TPIYWVOUETpIag Hia evdiapépouca epapuoyn n
onoia oTnpileTal oTn Xpnon apxaiwv opyavwyv, n.X. nAlakd wpoAdyia. ZUpewva kal ndAl ge Tov idio, n
EUNAOKN TWV HABNTWV O NPAKTIKA HABNUATIKA NPOOPEPEl I0XUPA NAEOVEKTAKUATA YIA TV KATAVONON TwV
HaBnNUATIK®OV EVVOIWV.

Mia dAAn ocuvioTwoa TnG d1dakTIKNG a&lonoinong Tng IoTopiag gival n xprion auBevTiKWV KEIHEVWY, N onoia
EXEl XAPAKTNPIOTEI WC onuavTikh naidaywyikn napeufacn, agou JdlagopP®Vvel TNV avTiAnwn Tng
NOAITIOTIKAG a&iag Twv padnuatikwv (Barbin & Menghini, 2000).

H xpnon Twv cUyXpovwyv TEXVOAOYIK®WV €PYAAEiwV PMopei va oUPNANP®oEl To JIDAKTIKO €PYAAEIO TNG
IoTopiag kal va dnuioupynoel eNiMAEoV duvaTOTNTEG Yia dlepelivnon, NOAAANAEC avanapaoTdoelc, duvapiko
XEIPIOHO TWV YEWHETPIKWV AVTIKEIMEVWV. H HEAETN NPoBANUATWY, NOU NAAAIOTEPA €ixav AVTILETWNIOTEN HE
TIG UNAPXOUTEG YVWOEIC TNG OUYKEKPIMEVNG EMOXNG, ME oUyXpova TEXVOAOYIKA Kdl HabnuaTikd epyaAeia
avadelkvUEl TOV KOIVWVIKO pOAO TwV HaBnuaTikwy Kai TNV NOAITIOTIKN Toug undoraaon.

ME TO OUYKEKPINEVO OgvAPIO O HadnTEC Ba ouvdEoouv dIaPOpPETIKEC DIOAKTIKEG evOTNTEG, AAAG KUpiwg Oa
OUOXETIOOUV HABNUATIKEC EVVOIEC HE QAUOEVTIKEG KATAOTAOEIC npoBAApaToc. H didaokaAia Twv
jalnuaTikwyv peEoa and Tn diepelivnon KATACTACEWV MNPOBANUATOC avayvwpileTal and Tn padnuartikn
KOIVOTNTA WG TO KATeEoXrV MEOOV yia va «kAvouv padbnuatikd» ol pabntéc. H xpnon Twv TME Ba
dnuioupynoel emnAgov duvaTtoTnTeG yia diepelvnon, NMOAAANAEC avanapacTAdcelc Kal OUVAUIKO XEIPIOUO
TWV YEWUETPIKDOV AVTIKEIMEVWV.

H d1d0akTikr nopeia B8a oAokAnpwBei pe €va oTadio To onoio €ival aduvatov va uAonoinBbei ye Ta oTaTika
MECa TOU Nivaka kal Tou TeTpadiou. To oTddio autd €ival n e@apuoyn TwV PadnuaTikwv HOVTEAWV aTn
MEAETN TNG ONTIKNG MAC avTiAnywng, dnAadr ortnv avadelifn Twv YEWUETPIKOV KAl ouvdpTNOIaK®V TNC
XAPAKTNPICTIKWV.

TeAikda, Ta pabnuaTikd nou oxeridovtal Pge Tn dpacTnpEIOTNTA avTAoUv To vONuA TOUG anod TNV Npayuarikn
KaTaoTaon Tou NpoBARNAToC To onoio €nixeipoUyv ol uadnTteg va AUoouv.

3.5.1 Zx£310 EKNAIBEUTIK®WV dpacTNPIOTATOV

‘Evra&n Tou ogevapiou oto AvaAuTiko Mpoypappa

To oegvdaplo aneuBuveTal oToug HabnTec Tng B kal ' Aukeiou kal evraoosral otnv UAN ToUu KEPAAdiou TNG
TPIYWVONETPIAC KAl TWV ouvapTnoswy. O d1IdAoKwV €xel Tn duvaToTNTA va TPOMOMOINCEl N KAl va apalpECEl
EPWTNHATA, METATPENOVTAC TIC dPACTNPIOTNTEG O AIYOTEPO I MEPICOOTEPO aANAITNTIKEG. Ma napdadeiyua,
OTo B€ua TNC MEAETNG MIAC ETOINNG Mpooopoiwong, 6a pnopoucse va ¢nTnosl and Toug PabnTég va
KaTaokeudoouv ol idiol TN OIKAR Toug €kdOXN TOU HOVTEAOU, MIag npdTaong Twv OnTiKwv, Kal Oxl va
XPNOILOMNOIOOUV TO ETOINO APXEIO TOU AOYIOMIKOU.

H ulonoinon Tou oevapiou kKaAo Ba eival va npayuartonoinBei oTo TEAOG TOU KEPAAQiou nMou agopd oTIC
TPIYWVOUETPIKEG OUVAPTNOEIG, OTAV MAEOV OI YHABNTEC Ba €XOUV AMOKTAOEI TIC ANAPAITATEG HABNUATIKEC
YVWOEIG-EpyaAgia nou oxeTidovTal PE TIC YPAPIKEC NAPACTACEIC TWV OUVAPTHOEWV AUTWV. H EVOEIKTIKN
dldpkela uAonoinong Tou e€ivar 10-12 nepinou wpeg kal e&eAiooeTal kKAIHakoUPeEVN and Tnv anin
napaTnpenon npoc Tn MEAETN Kal dIEPEUVNON CUOXETIOEWY HETAEU PHETABAAAOUEVWV HEYEDWV.

MpoanaiToUHeva yia TRV uAonoinon Tou oevapiou
e O1 padbnTec Ba npenel va yvwpiouv TIC YPAPIKEC NAPACTACEIC BACIKWV OUVAPTAOEWY, ONWC TNG
YPAUMIKAG, TNC UnepPOANG, TNG NapdBoAng, Kai, oUyXpovwe, va €XOUV WEAETNOEI Tn onuacia Tng
op1fOVTIAC aCUPNTWTNG OE Wia ypagIikn napaocraaon.
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e Oa npénel eniong va yvwpilouv TIG PBACIKEC AEITOUPYIKOTNTEC £VOC OUVAMIKOU YEWMETPIKOU
AoyiopikoU (n.X. The Geometer’'s Sketchpad). ‘Epgacn 8a npénel va 000&i oTnv KATAOKEUR Kal
METPNON TUNUATWY, KABWG Kal oTn dNMIoUPYia YpapIK®V NapacTACEWV.

e O1 padbntéc epyalovral ava feuyn f TPIAdEC OTO E€PYACTNPIO UMOAOYIOTWV TOU OXOAEIOU OTOUG
ornoioug €xel eykataoTadei To Aoyiopiko. Kabs oudda diabeTel kal €va TETPADIO ONUEIWOEWY.

e [piv ano TNV €UnAOKN TV PabnTwv HE TIC dpaAcTnNPIOTNTEG TOU osvapiou, 6a npEnsl va uAonoinOei
n dpaornpidTnTa 1 (1} Kai n 2) Nou avagpEPETAl 0TO GEVAPIO TOU AUKEiou. Me Tn dpacTnpiOTNTA AUTN
ol JaBnTEc Ba PeAeTriooOUV TN BEATIOTN yYwvia o€ npoBAnuara, 6nou €ivalr avaykaia n OUOXETION
ywviag kal Jnkoug.

3.5.2 IoTopIkO NAAiCIO TOU EKNAIBEUTIKOU OEvapiou

Ta OnTikG Tou EukAeidn

H npwTn €nIOTNMOVIKA MPOCEYYION TWV ONTIKWYV (PAIVOUEVWYV, anod Padnuarikr) okonid, yiveral and Tov
EukAeidn, Tov 40 n.X. aiwva, Y€oa ano TIG NPOTACEIG Nou dIaTunN®Vel Kal anodeikvuel ota OnTIKd Tou. TN
MEAETN auTr) o EUKAEIdNG CUYKEVTPWVEI KAl KATAYPAPEl OAEG TIC MEXP! TOTE EUNEIPIKEC YVWOEIC YUPW anod
TNV ONTIKA avTiANWn Kai ENIXEIPEl Hia YEWPETPIKN EPUNVEIQ TWV ONTIKWV PAIVOHEVWV.

Ta Baoika onueia nou xapakrtnpilouv Ta OnTikd Tou EUukAeidn eival Ta €€ngc:

e H kapnuAdpopepn avTiAnyn Tou XwPou, n ornoia Ot opiohéva onueia OIATUNWVETAl PNTA KAl
KuplapXei oto oUvoAo Twv NpoTdoewv TN EukAeideiac ONTIkNG. Me Tn dianioTwon OTI 6oa enineda
BpiokovTal xaunAoTepa and TO WATI @aivovTal KoiAd, €dpalwVEl TNV KAWMNUAOWOP®N ONTIKN
Bewpnon Tou Xxwpou (KoupvidTn, 1998).

e Ol ONTIKEG OKTIVEG MOU KaTeuBuvovTal and Tov NapatnenTn NPog TO AVTIKEINEVO, KABWG Kai n
onTIKr ywvia nou opifouv, anoteAolUv To Bacikd napdyovra kabopiopoU TnG B€0NC Tou HEYEBOUG
Kal TNC HOPPAC TWV AVTIKEIHEVWV.

O1 napaTtnpnoeIiC Kal Ta CUNNEPAoUATa Nnou Kataypdagel o EUKAgidNg ouykpoToUv pia nARpn HEAETN nepi
TNC ONTIKAG avTiAnwng kal napg€xouv Tn duvartdTnTa nNpooavaToAiopoU Mpoc €va OUYKEKPIPEVO oUoTnua
aneikoviong, He odnyo TIG ONTIKEG AKTIVEG KAl TIG ONTIKEG YwVieG nou oxnuaTiouv.

'Eva YEWUETPIKO oUOTNUA AMNEIKOVIONG Nou 6a KATEYPAPE TIG ONTIKEG EIKOVEG TWV XWPIKWV AVTIKEIMEVWY,
onw¢ nepiypagovTtal anod Tov EukAegidn, 6a nTav €va oloTnuad KAunuAdypauung MpoonTIKnG nou 6a
MPOEKUNTE ANO TNV KEVTPIKN NPOBOAN TwV AVTIKEINEVWY OE Wia opalpikn ENIPAVEId. ZTO YEWHETPIKO AUTO
ouoTnua aneikdviong ol EIKOVEC, MOU NPOKUNTOUV KAl CUPQWVOUV PE Ta 00a NeEPIypa@el o EUKAEIdNG, cival
OUMQWVEG KAl ME TNV ONTIKA Hag euneipia. To PEYEBOC TNG €IKOVAG TWV AVTIKEIMEVWV O Mia TETOola
ansikovion €ival ouvapTnaon TnG onTIKAG Ywviag PJe Tnv onoia ¢paivovTal and To onueio napdatripnong nou
gival kal To KEVTPO TNG opaipac. H andoTacn Tou AvTIKEIYEVOU ano To onueio opadcewd kabopilel yadi Ye Tn
ywvia opdoews To Paivohevo PEYeBoC. e kABe nepinTwon, TAUuTOXpPova HWE TNV ANOPAKPUVON Anod To
ONTIKO KEVTPO, WEIMVETAl KAl TO PAIVONEVO PEYEBOC TOU AVTIKEINEVOU AvAAoyd PE TNV avTioToiXn MEiwan
TNG ONTIKNG YWViag, onwg €ival avapevopevo and Tnv onTikh euneipia. 'ETol, dev NPOKUNTOUV «Napado&a»,
ONwC OoTNV NPOONTIKN aneikovion o< eninedo nivakd. O NPOONTIKEG EIKOVEC iowv PeyeBwv, yia napddelyua
iowv KUAIVOpWV 1| oPaipwv, O AVIOEC AMOOTACEIC ANO TO ONUEIO OpAOswC Ba €xouv avTioTolXa AVIOEG
EIKOVEG, TWV onoiwv To Peyedoc 6a kabopilel N EKACTOTE ONTIKN YwVia.

To €pyo nepiAapBavel 58 npoTaceIg Pe TIC anodei&eic Touc, and TIG onoieg ol 20 avapEpovTal TNV ONTIKN,
ME TN ONUEPIVR) onuacia Tou Opou, Kal ol 38 aTnv onTIKR Hag avtiAnyn, dnAadn oTnv NpPoonTIKN. ZTO
KEIMEVO Uundpxel Pia €10aywyr HE TOUC «OpoUC», dNAAdr Toug opliohoUg nou anoTeAoUv unoBeoelc Navw
OTIC onoieg aTnpileTal To olkodouNua Twv ONTIKWY, KATa Tnv nayla pebodoAoyia Tou EukAeidn.

O1 dpacTnpIOTNTEC TOU Osvapiou apopouv o€ dUo and TIC NPOTACEIC NMou nepiExovtal ora OnTikd, OTnV
TETAPTN KAl OTNV €KTN.

Mporaon 4
«Ano Ta ioa Tunuarta, nou BpiokovTtal otnv idla €uBtia, Ta NEPICOOTEPO AMOMPAKPUOMEVA @aivovTal
MIKpOTEPA».
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A B r A

EOdw o EukA&idng npoteivel pia anoddeiEn, @épovrag Tn BM napdAAnAn npog tnv OF, ondTe GUyKpivel Tn
ywvia  Je Tn @, n onoia €xel NA€ov PeTapepBei, HEow TNG napaAAnAiag, oTo Tpiywvo OMB.
Me dedopévo 6TI OA<OTl, gupnepaivel 0TI kal OM<MB, ondTe P<w.

AUTO onuaivel 0TI To TUANa Bl gaivetal pikpdTepo ano 1o AB.

Mporaon 6
«Ta ioa kalr napaAAnAa diacTruara nou napartnpolvTal andé andoTacn gaivovTal avioconAaTr)».

2Tnv npotaon autn o EUkAEidng enixelpei va neplypayel PE YEWHETPIKOUG OPOUG TNV avtiAnwn Tng
OUYKAIONC TWV NapdAAnAwv guBsi®v, KaBwE anoyakpuvovTal anod Tov napartnenTth. TNV npayuaTikoTnTa
IoXUEl a=B=y, OPWG yia Ta paivopeva PeyEdn, dnAadn TIG ywvieg dpaong, 1I0XUEI Pg=>P=>Py, ONOU Pq, Pg.
¢y T PaIvoPeva Peyedn Twv TUNHATWY a, B, Y, avTioToIXa.

©a pnopoloape va Bewpriooupe TIC dUO NPOTATEIC WG CUMNANPWHATIKEG, a@oU Neplypdgouv dUo BaciKEG
MPOONTIKEG MIAG «Weudaliobnoeig», dnAadn Tn oUykKAIon Twv NAapaAAAAwv Kal TNV €AATTWOon TwVv
anooTACEWV 10aNEXOVTWY THNHATWV.

H eikdva npogpxetal anod 1o SIKTUAKO TOMO Tou AAPMNoupd pwToypaiwyv flickr kal Tov 1/2008 n disubuvaon
TNnC €ivail: http://www.flickr.com/photos/flc/76701319/
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3.5.3 Mia oUyxpovn npooyyion oTd HAONHATIKA TOV NPOTACEWV 4 Kdl 6 TWV ONTIK®WV TOU
EukAEgidn

>TOXOC TNG avaAuong nou akoAouBei eival va avadeixBei To nAaiocio Tng padnuaTikhc ens€epyaaciag oTo
ornoio €xel oxedlaoTei n UAOMOINON TOU OEvapiou. ZUYKEKPIMEVA, N TPIYWVOUETPIA KAl Ol ouvapThoeic Ba
anoTeAéoouV Ta epyaAeia Pe Ta onoia Ba npooeyyiooupe kal Ba PEAETHOOUME TIC dUO MPOTACEIS TWV
OonTikwv. AUTO onuaivel 0TI Ta HOVTEAA nou Ba npokUWouv Ba NeEPIEXOUV TPIYWVONETPIKEG CUVAPTAOEIC Kal
TIG YPAQPIKEC TOUG NAPACTACEIG.

H emAoyr Tou nAdigiou autou dev €ival Tuxaia. Katapxryv, onwc avapépBbnKe KAl aTo 10TOPIKO NAdidio, n
€UKAEidgIa avTiAnyn yia To QpaivOUEVO UEYEDOG €ival YWVIAKN KAl ENOUEVWC N EUNAOKN TNC TPIYWVOUETpPIAc
gival xpnoiyn, agoU Ba avalnTnboUv OXECEIC HETAEU YWVIOV KAl YPANUIKWV PEYEBwV. And Tnv AAAn, ol
TPIYWVOUETPIKEG CUVAPTNOEIC KAl Ol AVTIOTPOPEC Toug dIaBETOUV YPAPIKEG NAPACTACEIC Nou Ba pynopouoav
va napacTrioouv TNV ONTIKN Hag avTiAnwn. To onuavTiko €dw eival OTI oI avTioTPOPEG TPIYWVOUETPIKEG
OUVAPTAOEIC Jag enITpENouV va unoAoyiloupe Tn ywvia péoa and pia oxeon, ENOUEVWG KAl TO PAIVOUEVO
MEyeBOC KATA TNV €UKAgidela avTiAnyn.

e [IpoTaon 4
>Tnv npoTacn auTr Ba €nIXEIPOOUKE VA CUOXETIOOUWE TN Ywvia PE TNV onoia ¢aiveral €éva subuypappo
TUNAMA, 0edopévou oTaBepoU PUNKOUG KE TNV anooTacn ano Tov NapatnenTr ToU TURHWATOG auToU.
ZTnV NApakdaTw €IKOvVa napoucialeral &va YEWUETPIKO HOVTEAO TOU NPOBANUATOG.

0

v »

Ar- b4 B P '

H vwvia w avTioToixei oTo @aivopevo HEyeBOC TOU THNAUATOG K MOU anéxel anooracn X ano Tov
napaTtnpnTr, 0 onoioG £xel UYWocg U. 'Evac ouvnbng Tponoc GUOXETIONG TG w HWE Ta AGAAa HeyEDBN eival o
€&NnG:

PAL
W=6-¢, 4pa EPL=EP(B-P)= ep0-cp¢ _ VY ongre epw = KV
1+e00.c00 1+m x"+ Kt
1)2
Tdpa NA£0v PUNOPOUKE va UNOAOYICOUE TN Ywvia  PECW TNG OXEONG ®=TOEEP — 0 .
1+ Kt

e [IpoTaon 6
>Tnv npoTacn auTtn B8a kavoupe opiopEveG unobéoelic. To UWoC Tou napartnpnTn €ival h, To PrKog Tou
TUAMATOG Nou BAENEl 0 NapaTnPNTNG €ival a kai n anéoTacn Tou NapaTnenTr ano To TUAKa sivai d.

H ywvia w €ival To @aivopevo Peyebog Tou TUAPATOG, EV® O NapaTnenTng BpiokeTal ndvw oTn HECOKABETO
TOU TUAMATOC d. AuTO €XEl WG ANOTEAEOUA TO WATI TOU NApATNPNTn va dnNUIOUPYEI £va I000KEAEC TPIYWVO
ME TO TUNHA Q.

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 146
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika BiBAio KaBnyntn

To TuRMa u unoAoyileTal oTo opBoywvio Tpiywvo Ue KABETEC NAEUPEC h kal d:

1):\/h2 +d°. >Tn ouveExeld, oto opBoywvio Tpiywvo Pe ofeia ywvia TNV w/2 1oxUEl

%=T0§8(p%. >uvdudalovTag TIC OUO QUTEG OXECEIC, NPOKUNTEI £vag UNOAOYIONOC TNG Ywviag w ouvapTnoel

04
2JhZ+ d?

>TNV NEPINTWON nMou To Uwog h Tou napatnpnTtn €ival 0, dnAadr To TUNAMA a PBPIioKETAl OTO UWOC TWV

Twv noooTATWV h kai d. H oxéon auTh éxel wg ERG: w=210e

HATI®V TOU, TOTE NPOKUNTEI TO PAIVOPEVO PEYEBOC TOU TUAKATOC @ ano Tn oXeon: mZZIoiscp%.

Znpeiwon
MNa Tnv uhonoinon Twv dpacTnPIOTATWY XPNOIMO €ival ol JabnTég va yvwpifouv Wdia onuavTikh cuvapTnon
ME TNV onoia 8a pnopouv va unoAoyifouv Tn ywvia, 0Tav €ival yvwaoTr N TPIYWVOUETPIKN TNG EQPAnTOMEVN.

H ouvaptnon autn civar n f(x)=t1ofoep(x) n f(x)=arctan(x), onw¢ ocuvnOwg avageperal orn diebvn
opoAoyia.

MaTi €ival OPwWC TOGO CNUAVTIKN N MEAETN TNC CUVAPTNONG AUTNG;
H ox€on PeTa&l Tou QaivoPevou PEYEBOUC w TOU avTIKEIHEVOU A, Tou UWOUG TOU QVTIKEIMEVOU U Kdl TNG
andéotaonc d TOU QVTIKEIHEVOU and Tov napatnpnth 6a pnopoUos va eKQpaAoTei PE TNV 100TNTA

©=T0fe( % .

>TO Napandavw PHOVTEAO £XOUUE Bewpnael OTI:
e To (alvVOUEVO PEYEBOGC €VOG QVTIKEIMEVOU €K@PAlETal JE TN YwVia @ Nou oxnuaTifeTal YE Kopupn
Tov oBaAud O kal NAeupEG Ta TuRUata OF kair OA, onou I kal A Ta Akpa TOU AVTIKEIPEVOU.
e O opBaAudc O Tou napatnpnTn BpiokeTal oTnv idia opifOVTIA JE TO AKPO A TOU AVTIKEIJEVOU. AUTO
onMaivel 0TI To TPiywvo PEAETNG TOU PAIVOUEVOU PEYEBOUC EVOC AVTIKEIHEVOU gival opBoywvio.
TeAikd, n ouvapTnon nou cuvowilel TN oXECN TOU PAIVOUEVOU PEYEBOUC EVOC AQVTIKEINEVOU UWOUC U HE TNV

anodoTaaon x, TNV onoia an€xel and Tov napartnpenTn, €ivai n f(x)=ro<§eq)£.

AuTd nou napouaidlel JIdAKTIKO evOIAMEPOV €ival N HEAETN TNG YPAPIKAG NAapdcTaong TG ouvapTnong Kai
N €pMNVEIa TNG ONTIKAG KAg avTiAnyng e Baon Tnv KapnuAn autn.
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Apxixn ApaoTnpioTnTa: H ouvaprnon f(x)=arctanx

Me Tn dpacTnpIOTNTA auTr diVETAl OTOUG NABNTEG N €uKdlpia va PEAETAOOUV Wia onuavTikr ouvapTtnon, Tnv
onoia oTn ouvéxela Oa pnopoloav va XPNOIMOMOINOOUV G €PYAAEio oTnv npoondbeid Toug va
KATAOKEUAOOUV TPIYWVOUETPIKA HOVTEAA TNG ONTIKNG HMaAg avtiAnwng. H dpaotnpidtnTa otnpiletal oTIC
duvaToTNTEC TOU AOYIOMIKOU Function Probe va anokdnTouv onueia and pia KauynuAn Kal oTn CUVEXEIa va
Ta avadiatdooouv, anooTEAAOVTAG TA OTOV Mivaka TINWV.

EnminAéov, Xpnoigonoi®VTac £vac YEWMETPIKO Aoylodikd (The Geometer’'s Sketchpad), ol paénrtég 6a
MEAETHOOUV TN OUUNEPIPOPA €VOC YEWMETPIKOU dUVAMIKOU HOVTEAOU HE TO onoio 8a dnuioupynoouv Tn
ypa®@ikn napdoracn ouvapTtnong nou oxeTiletal pe Tnv f(x)=arctan(x).

H dpaoTtnpioTnTa aQuTn pnopei va uhonoinBei and pabntég Tng B’ kai " Aukeiou kal €xel didpkeia 2
OI0AaKTIKEC WPEC. Oa ATav XPAoIKo ol adnTteg va yvwpilouv Tn HEBodO Tou duvalikoU OonMEioU, WOTE va
UAOMOINOOUV TIG TEAEUTAIEC EpWTHOEIC TNG OpacTnPIOTNTAC WG EPAPHOYH TNG HEBODOU auTrC.

®UAMO epyaaciag

‘'OTav n TIMAR TNG ywviag X, Nou avnkel oto diaoTnua (—g , g), gival yvwoTr, TOTE PNopoUHE va
UMOAOYIGOUME TNV TIMN TNG €PANTOMEVNG TNG YWVIiAG KAl Tn ouvdapTnon HKE TNV onoia npayuhaTonoleiTal
auTn n avTioToixia. Me aAAa Aoyia, o unoAoyiopdg gival n f(x)=tanx (f(x)=epx).
>& NoAAG npoBAnuaTa, OPwg, €ival yvwaoTn n TIUA TNG €QAnTOPEVNG TNG YWVviag X Kal ¢nTeital n TIUR TNG
ywviag x. Autd akpIBwg To NpoBAnpa 6a peAetTriooupe Pe Tn BorBeia Tou AoyiopikoU Function Probe.
1. KartaokeudoTe Tn ypagIikn napdoracn TnG ouvapTtnong y=tanx oro d1aoTnua (—g, g).
2. AnpioupynoTe pia akoAouBia apkeTwv onueiwv (20-30) and Tn ypagikn napdaocrtacn. OpioTe
avTiBETEG TIMEG YIa TNV ApXIKN Kal TNV TEAIKA TIPR. ANOOTEIAETE Ta onueia oTov nivaka. TI gxeon
£XO0UV 0l TIHEC TNG EPANTOPEVNC YIaA TIG AVTIBETEG TIMEC TNG Ywviag X; Mwc €EnyeiTtal n oxéon auTtn;

3. OpioTe TIG TIMEG TNG EPANTOPEVNG OTOV Mivaka WG OTAAN TOU X KAl TIG TIHEC TNG YwWViag wg aTnAn
TOU y. ANooTeiAeETE Ta onueia oTo ypapnua, evOTE Ta Kal PeAeTnoTe Tn O1aTa&n Touc. [Mola
ouvaptnon 6a pnopoUCeE va opIoTEl PE T YPAQIKA napdcoTacn, navw oTnv onoia @aiveralr va
avnKouvV Ta onueia;

4. KaTaoKEUAOTE TN CUPUETPIKN TNG YPAMIKAC NapdcTacng Tng y=tanx wG npo¢ Tnv eubeia y=x. Ti
napaTtnpeite; Mnopeite va €ENynosTe auTo NOU NApPATNPNOATE;

5. KataokeudoTe Tn ypag@ikr napdoracn Tng ouvdpTnong y=arctanx. TiI napartnpeite; MNoia oxéon
ouvdEel TIC dUO ouvapTnoEIG; Mola €ival N NPakTIKn Xpnon TNG CUYKEKPIYEVNG ouvapTnong, dnAadn
TI HAG ENITPENEI VA UNOAOYIGOUE;

6. MeAETAOTE TN CUMNEPIPOPA TNG YPAPIKAG NapdoTacng TngG y=arctanx yia YEYAAEG TIMEG TOU X. Ti
napatnpeite; TiI TINEC MNOPEi va Ndpel n ouvapTnon;

7. AvoiETe TO apyxeio arctan Tou AOYIOMIKOU. MEAETAOTE TO YEWHETPIKO MOVTEAO KaAl EVTONIOTE Td
MEYEDN nou pnopoUv va PeTaBAnBouv. MeAeTroTe Tov TPOMNO KATAOKEUNC TOU onueiou M. Toleg
£ival ol CUVTETAYNEVEG TOU ONUEIoU;

8. KataokeudoTe TO iXVOC Tou onueiou M kal METABAAETE TO PAKOG TOU TUNAWATOG d. Mola oguvdapTnaon
Ba ynopoUoe va £xel ypapIkn napaoTacn TNV KAgnuAn nou ypag@el To iXvog Tou M;

9. Me Tn BonBsia Tou AoyIOHIKOU KATAOKEUAOTE TN YPAQIKN NapdcTacn TnG ouvapTnong, NPOKEIUEVOU
va eniBeRAIWOETE 1] va anoppiYeTE TN OXECN MOU KATAGKEUAGATE OTNV NPONYOUKEVN £pWTNOTN.

Avapevopevn 313aKTIKN NopeEia

To npwTto B£pa nou Ba npEnel va OIEUKPIVIOTEI oToug HabnTEC €ival n €vvola Tou KavovikoU KapTeoiavou
ouaThuaToc. O J1daockwyv Ba npEnel va unoypaupiosl 0TI N KATAOKEUR €vOC TETOIOU CUOTANATOC oTnpileTal
oTIg duvaToTNTEG Tou AoylodikoU Function Probe va enavakaBopilel TIC akpaieg TIMEG yIa TO X Kal TO Y,
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Kabwg Kkal Tnv «anooTacn NAEypaToG». 'Eva kavovikd cuotnua 6a npenel va d1abeTel kolva akpa yia Tig
METABANTEC X, Y, KABWC KAl KOIVI] «andaTacn NAEYHATOG.

e 2TNV NpwTN doknon ol uabnTtég Ba aAAa&ouv Tnv KAipaka yia To x kal 8a TonoBeTcouv oTa dkpa
. . . v T T , ,
TOoug apibuoug -1,57 kai 1,57, d10TI oI apiBuoi auToi €ival To —E Kal To E To diaoTnua auto Ba

TO €MAEEOUV, WOTE va PNV €U@PAvioToUV ol NOAAANAEG KAPNUAEG TNG YPA®IKAG NapdoTaong Tng
EQANTOMEVNG. ZUVENWGG 6a npénel kal yia To Y va enmA&Eouv idlo d1aoTnua kal «andoraon
MAEYHATOG.

e 3TOXOC TNG O€UTEPNC AOKNONG €ival ol YabnTEC va ouvdETOUV TIC JIAPOPETIKEG aAvanapacTACEIG TNG
TPIYWVOMETPIKAGC oUVAPTNONG TNC epanTopevnG. KaTtapxdg, n anokonn onueiov 6a npenel va yivel
Je Bdon Tov dfova y'y, woTe OAa Ta onueia va gugavigTolv Péoa oTa nepibwpia TG 08ovnc.
Ta ouPuETPIKG Akpa Ba eNITPEWPOUV OTOUG NABNTEC va AvayvwpioouVv TN CUMMPETPIA TwV TIHWV TNG
£PAnToOMEVNG WC Npog To 0.

P e & - l.iv-mx
x
OpiZdviig| KaReT 1 "

-0.98 -1.48 s !

-0.83|  -1.35 2
-0.88 1.2 ,(‘

-0.81 -1.05 :
-0.73 -0.9 03|

O J3134aokwy dianpayuaTeVUETdl UE TOUG HABNTEC TN CUMHETPIA TWV apiBuNTIKOV TINWV, dAAG Kal TNG
YPAPIKAC NapdacTacnc wg Npog TNV apxn Twv a&ovwv, woTe va avadeixBei n 1010TNTa TNG NEPITTAG
ouvapTtnong Tnv onoia d1a0£Tel n ouvapTnon.

e 3XTnv TpiTn doknon ol padntég 6a anoorteilouv Ta {euyn TOU nMivaka TIHWV OTO ypd®nua,
avTINETABETOVTACG TIC BECEIC TWV X KAl y. H evepyela auth anoTeAei kal Tn d1a100NTIKN NPOCEYYIoN
TNC €vvolag TnG avTioTpoPnG MIac ouvaptnong. Ta onueia 6a esugaviotolv oe pia didta&én nou
(Pavepwvel ouvdapTtnon, evw n ouvdeon TwvV onueEiwv Ba anocagnviosl TNV KAPnUAn TnNG VEAG
ouvaptnonG. O Jd1ddokwv 6a OdIanpayhaTeuTEl PE TOUG MABNTEG Tn «AEITOUpyia» TNG VEAG
ouvaptnong, dnAadn Tnv 1316TNTA TNG va avTioToixel o évav apiOud x Tn ywvia y, n onoia €ivai 1o
TOEO TOu onoiou n spanTopévn €ival o apiBuog x. O oupBOAIOWOG y=ToEoe(px Ba ek@pAcel Ta
napanavow.

e 3TNV TETAPTN AOKNON Kai agTo idlo cUoTnua ol padnTég 6a KATAOKEUATGOUV TN CUHMETPIKNA YPAPIKN
napaocTacn w¢ npoc Tov agova y=x, XPNOIMOMNOIOVTAG TO KAaTAAANAo epyaAeio Tou AoyiopikoU. H
KaunuAn nou 6a npokUwel Ba nepdacsl and OAa Ta diakpITa onueia TNg nponyoUuevng epwtnong. O
010aokwyv Ba InTnosl and Toug HadnTeC va €Enynoouv To Yeyovog auTo, avakaAwvTag Tnv npoTaon
nou €xouv d1daxTei oe nponyoUpevn TA&n, n onoia opilel 0TI Ta onueia (X, y) kai (y, x) eivai
OUMMETPIKA WG Npog TNV gubsia y=x.

e 3TNV NEUNTN AOKNON Ol PadnTeég 6a KATAOKEUAOOUV TN ypagikr napdoracn Tng ouvdapTnong
y=arctanx. H Oianpayudreuon 6a nepioTpagei yupw anod To YEYovog TNG oUWUNTWONG TNG VvEag
YPAPIKAC napdoTacnGg HE Tn OCUMMETPIKA TnG y=tanx. Edw e€ival eukaipia o OJI1I3AoKwvV va
oulBouAeloEl OTOUG NaBNTEG va Bewprioouv Tn véa ouVAPTNON WG avTioTpo®n TNG apxIKAG, apou
NPOKUNTEl HE EVAAAQyr TWV GUVTETAYMEVWV TWV ONMEiwV TNG.

H AsiToupyia Tng veag ouvaptnong oxeTideTal ge Tn duvaToOTNTA MOU PaAg NApeXel va unoAoyiloupe
aueoa yia Kabe aplBuo a Tn ywvia x, yia Tnv onoia IoXUEl EpX =a.

e And TNV €kTn Goknaon apxifel N HEAETN TwV IOIOTATWV TNG véag ouvapTnong. O1 pabnTég pnopoulv va
EMEKTEIVOUV TIC TIMEC TNG METABANTAG X, aAAdlovtag Tnv kAigaka kai opifovrtag wg akpo yla Tn
METABANTA X Tov apiBud 10 1 Kal JeyaAUTEpPO.
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O d104okwv {nTa ano TougG PadnTEC va eKTINAOOUV, YE BAon Tn ypagikr napaocrtacn, TIC TIMEC Mou
MMopei va napel n ouvaprtnon. Eival xpnoigo va opiocouv w¢ «andoTacn NAEyPaToc» yia Tov agova

y'y T0 0,1, WOTE va €ival egpavng n Tiyn 1,57 ,dnAadn To % TNV onoia gival npo@aveg oTl dgv

unopei va ¢oTdoel n ouvaptnon. H aimioAdynon 6a oTnpixTei oTo yeyovog OTI o€ QuTr TNV TIUM yia TO
y Ogv avTIOTOIXEI KAMola TIUA X TNG EQANTONEVNC.

e 3>Tnv £Bdoun aoknon ol HabnTéc apxika Oa peAeTrioouv Ta oTabepd kal Ta PETABANTA PEYEON Tou
YEWUETPIKOU OUVANIKOU HOVTEAOU TOU ETOIHOU apxeEiou.

w=024n radians BM=0.77 cm
u=447 cm
d=463cm A

yannr
2T ' /
T w/ M

Iy

d B

To opBoywvio Tpiywvo Ba petaBAndei, av oi pabnTéc oUpouv To onueio B r To onueio A. 3Tn
ouveéxela Ba vyivel digpelivnon TwV OUVTETAYMEVWVY TOU oOnueiou M, ondte ol pabntég Ba
d1anIoTwWooUV OTI N TETUNMEVN TOU €ival n andoTtaon d, evw n TETAYPEVN ToU €ival To BM. Edw civai
Xpnoigo o di1ddokwv va InThosl and Toug pabnTéc va avalnTrioouv Tov TPOMOo KATAOKEUNG Tou
THAMATOG BM pe dINAG kKAIK ndvw oTn PETPNON.

w
= -1 cm = 0,829575 cm
(1 radlans)

w /1 radians * 1 cm|

ETE T R P
] ) o] o] ] e
] 28] x| o ww
T (N

.l e

'Onwc €ival gavepod, To TUNHa BM £xel npokUWel and Tn PETATPONN TNG METPNONG TNG ywviag os
METPNON MNAKouc. AuTtn Tn peBodoAoyia emonuaivel o dI0A0KWY OTOUG PABNTEC, WOTE va TN
XPNOILOMNOINOOUV OE ENOUEVEG OPACTNPIOTNTEC.

e 3>Tnv Oydon aoknon ol ualntéc kavouv Je&i KAIK Navw oTo onueio M kal opilouv, £T01, va
gy@avideral To ixvog Tou. Katoniv gupouv To onyeio B, peTaBailovTtag Tic TINEG Tou d. To onueio M
Ba ypayel yia kapunuAn.
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MeTaBAaAAouv To PNKOC TOU TURAMATOG BA, dnAadn To u, kai €EeTalouv TIG HETABOAEC Nou ugioTaTal
N Ypa®Ikr napacTacn Tou iXxvouc. AuTtd nou napatnpouv €ival OTI n ypa@ikn napdoracn diaTnpei
TN MOPPN TNG. XTN CUVEXEId ENIXEIPOUV VA KATAOKEUAOOUV ToV TUMO TNG ouvdapTnong, TNG onoiac n
YyPa®Ikn napacTacn KNopei va €ival n kaunuAn nou ypagel To onueio M. 'Eva npwTo Brpa €ival va

OUVOEOOUV Ta MEYEDN W Kal d PEOW TNG OXEONG a(png. H ouvaprtnon f(x):arctan(B) givai
X
navov n {nToUPevn ocuvapTnaon.

e 3TNV TeAeuTaia dAoknon ol padnTec kartaokeudlouv, ME TIC dUVATOTNTEC MOU TOUG MNAPEXEI TO
AOYIONIKO, Tn ypagikn napdoracn TnG ouvdpTnong Kal napartnpouv OTI To onueio M kiveiTal
OUVEXWC NAVw OTnV KAPnuUAn TnG ypagIkng Tng napdoraong. To yeyovog auTd eniBeBalwvel Tnv
€1kaoia Toug OTI N KAPNUAN TOU iXVOUug Tou anpeiou M aviAkel oTn guvapTnon Nou KaTaogkeuaoav.

1n Apaotnpiotnta: MEAETH ®QTOINPAMDIAZ
Aidapkela TnG dpaocTnPIOTNTAG: 2 JIOAKTIKEG WPEG

H karaoTtaon npoBAnHATOG:
O1 padbnTég kaholvTtal va epunveloouv We pabnuaTikd Tpono TIG dlagopéC nou napouacialovral oTn
PWTOYPAPIKN aneikovion anod dIaPopeTIKEG OETeIg evog NnAakOoTpwTou diadpopou. Ta Baoikd epwTnuara,
oTa onoia kahoUvTal va anavtioouv, €ival Ta €&nc:
e [loia €ival, katd Tn PwWTOYPAPNON, Ta Bacika YeyEON nou ennpedlouv Tn HOP@R TNG EIKOVAC
Kal Mola oxXE0n OUVOEEl Ta PEYEDN auTd;
o Nwc ennpealeral n JOPPN TNG EIKOVAG ME TN JETABOAN kabevog anod Ta YeyEdn;

®UAMO epyaaciag

dwToypapnoTe £vav nAakOooTpwTo dIAGdPOUO OTO OXOAEgio 0ag f g évav AAAo KaTaAAnAo xwpo. Av Oev
£XETE NpOoBAcn o€ NAAKOOTPWTO OIAOPOHO, TOMOBETNOTE OE I0EC ANOCTACEIC HEPIKEC AENTEC pABOoOUC NAVW
oTo OIG0pPOMO N O OMNOI0 XWPO MPOKEITAl va pWToYypapnosTe. H pwToypa@non va yivel anod diapopeTika
Uwn Kal dIaQOPETIKEC ANOCTATEIG.

To npoBAnua nou Ba PeAeTACOUWE €ival To €ENG: Me nolov Tpono snnpealeral n €ikdOva TNG GWTOYPAPIag
kaBe popd nou aAAaloups UYWoOC f) anooTaon;

MapatnproTe TIC NapakaTw €IKOVEG Tou idlou dan&dou.

1. JUYKPIVETE TIC QwTOYpaAPiec €vog danedou ol onoieg €xouv An@BOei and diapopeTika uwn. lMou
opeilovTal KaTa Tn yvwun oac ol diapopec oTic dUOo €IKOVEG TOU NATWHATOG; MWG pnopoUUE va
€ENYNOOUME PJE HABNUATIKO TPOMO TIC OIAPOPEC TWV dUO EIKOVWV;

2. KavTe £€va YEWNETPIKO OXNUA OTO onoio va napioravovTal Ta diagopa Peyedn nou kabopilouv Tn
Hop®n TNG €IkOVAG.
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3. Mola peye€dn, evw eival ica ornv npayuaTtikdTnTa, @aivovtal avioa; MNwg peTaBaAAlovTal ol
anooTAaoeIC NETAEU TwV YPAUP®Y Tou danedou Kal Ta YEYEBN TOUC O OXEON WE TNV andoTaaor TOUG
and Tov napatnpnTh;

4. AwOTe Jia JabnuaTikn €pUNVEia ToOUu (pAIVOUEVOU NOU NApaTnpPEiTE.

Avapevopevn d13aKTIKN nopeia

Baoikdg oTOX0C TN OpaocTnpidTNTAC AuTAG €ival ol padnTteg va dianpayparteutoUuv Wia pabnuartikn
gpunveia, atunn f auoTnpen, Tou QAivouEVOU KaTd To onoio To opIfOVTIO €Minedo (aiveTdl va avuWwVeTal,
kaBwc au&aveTtal To UYPOC ToUu NApaTnPNTH, EVW Ol AnNOoOTACEIC HETAEU 10ANEXOVTWY AVTIKEINEVWV (PAiveTal
va eAarttwvovTal.

>Tnv apxn o 01dackwv {NTd and Toug PadnTeG va nelpapaTtioToUVv PE TNV ONTIKR TOug avTiAnwn, kKadwg
napatnpouv €va Odiadpopo (MN.X. Tou axoAsiou) and OdiaopeTikd Uwn. Av o Jdiddpopoc eivai
NAQKOOTPWHEVOC, TOTE o1 PHabnTéC neipapaTtifovral Xwpic aAAn npoeToiyacia. Av o O1adpopog dev gival
NAGKOOTPWHEVOG, TOTE 01 HABNTEC TonoBeTOUV PAPBOOUG OE I0EC ANOOTACEIC HETAEU TOUG.

ApoU olokAnpwBei n TonoBeTnon Twv paBdwv, ol PadnTeg Bpiokovtal o BabU kaABIGPa WNpooTd and TIG
papdoucg kal oTadiakd enavepyxovrtal atnv opbia aracn. Edw eival Xproiho ol HabnTeg va pwToypagioouv To
d1adpopo and Ta diapopa Uwn, dIATNPWVTAG OTABEPN TNV KAION TNG PWTOYPAPIKAG TOUG UNXavng. MpoTeivoups
N @wWTOYypPAPNON va yivel Je anAf wnelakr pwToypa@Ikn Unxavr, woTe va UMNopsi oTn Cuvexela n €ikdva va
eKTUNWOEI kal va anoTeAéosl avTikeipevo OlanpayddTeuong and Toug Padnmec. Av n xprion QwToypa®IKnG
MNXavng eivar aduvarn, TOTE o1 JabnTEg Ba XPNOILOMNOINCOOUV TIG EIKOVEG MOU UNAPYXOUV OTNV NpwTn doknon.

e 2TNV NPWTN AOKNON Ol JabnTEG avapéveTal va avayvwpioouv Tn dilagopd UWPoug anod To Orfoio EYIVE
n Anwn oTic dU0 PWTOYPAPIES, VW Hia NPOCEKTIKA MEAETN Bd Toug odnyrnoel OTO cudnépacua ol
d0ev unnAp&e pnpog R niow MPeTakivnon Tou napartnenTn. H npogavng dianiotwon €ivalr 0TI 600
WYNAOTEPA BpioKeTAl 0 OPOAANOC TOU NApATNPNT, TOOO MIO AVACNKWHEVO PaiveTal To danedo. H
npoondabeia yia pabnuaTikn €punveia Tou gaivouevou Ba odnyroel Toug HabnTéC oTNV KATAOKEUN
EVOC YEWHETPIKOU HMOVTEAOU TNC NPAYMATIKAG KaTdoTaong.

e 3Tn delTepn aoknon o dIdAckwyv dianpayuaTelseTal HE TOUC NaBNTEG TpOMOUC avanapacTaong Tou
danedou og €va d1gd1A0TATO OXAKA Kal Toug {NTA va avakaA&oouv 00a Yvwpifouv yia TNV OnTIKN
ywvia. H onTikn ywvia 6a anoTeAecel kal To PACIKO PABNUATIKO €pyaAgio epunveiag Twv
Paivopevwy nou e&eralovral.

e O1 paBNTEC avapeveTal va KATAOKEUAOOUV £va dpXIKO OXAMA, To onoio oTn ouvéxela Ba
METAOXNUATIOOUV, WOTE va gival capwc 1I00d0UVANo YE TNV NpaypaTikh katdoraon. O1 apXIKEG TOUG
dlanioTwoelc 8a £€xouv Wia dTunn Popen onwc: «0Ogo pakpuTepa BpiokovTal ol ypauueg (ol paBdol),
TOOO KOVTUTEpPA (aivovTal HETA&U Touc». Eniong Oa napartnprijoouv OTI TA PAKN TwV icwv papdwv
nou €xouv TOMOBETNOEl OTO NATWMA QaiveTal va eAattovovtal. Edw o O1Idackwv Mnopei va
€NIONUAVEl OTOUC PABNTEG TNV €vvola TNG (PAivOPevnG OUYKAIONG TWV €YKAPOIWV NApAAAnAwv
YPAUN®@V nou EekivoUv and Tov napartnpnTn Kal kateuBuvovTtal npog To Badog Tou d1adpopou.

e H pabBnuartikn epunveia pnopei va BacioTei oTn Peiwon TNG ONTIKAG ywviag Tou napatnenTth, oTtav
TO AVTIKEIMEVO anopakpuveTal. O yabnTec kKaAo Ba €ival va KaTaoOKEUAOOUV APKETA «OTIYHIOTUNA»
TOU YEWMETPIKOU POVTEAOU, OTA onoid va €ival EYPavic N EAATTWON auTn.

e Tlevikd, kata Tn didpkeld Tng dpacTnploTNTAC, ol hadnTtég Ba avanTUouv kal Ba diaTunwWwoouvV
01aI00NTIKEG NpPoCeyYioelG TIC onoie¢ o J1ddokwv KaAd B6a nATav va odnynoel, Pe KATAAANAEG
EPWTNOEIG, NMPOC TNV KATEUBUVON TWV YEWHETPIKWV HOVTEAWV MOU £XElI XpNOIKOMnoInosl o EUKAgidNG.
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2n ApaotnpiotnTa: TA ONTIKA TOY EYKAEIAH
Alapkela TnG d3paoTnpIOTNTAG: 2 JIOAKTIKEC WPEG

H karaoTtaon npoBAnRHaATOG:

Edw ol pabnTeg Ba peAeTrioouv kal Ba neplypdyouv TPOMouUC UE TOUG onoiouc o EUKAEidNG padnuaTtikonolsi
TNV ONTIKN Kag avTiAnywn oTo €pyo Tou OnTikd. To BAciko €pwTnUa npog dianpayudTeuon Oa €ival To KaTd
nOCOV Ol NPOCEYYIOEIS TwV HabnTwv ouykAivouv 1 anokAivouv ano ekeiveg Tou EukAeidn.

dUAAo epyaciag

>T0 £pyo Tou OnTika o EukAgidNG neplypdgel pe Tn Bondeia TNG YEWUETPIAG TNV ONTIKN HAG avTiAnwn Kai
ENIXEIPEI va €Enynoel Tov TpOMNO HE TOV OMoIo (PaivovTal TA AVTIKEIYEVA. ZTNV apxn HAG NApaBETEl PEPIKEG
Baoikec €vVOIEG, TIG onoieg kal ovopdalel 6pouc. Mepikoi and Toug 6poug Nou Ba pag gavouv Xpraoihol aTn
dpaoTnpIOTNTA €ival ol €EN¢:

‘Opoi
1. YmokeloOw tag &mo tob OUpatog EEayopévag ev0eiag yoaupac Gpépeobat dixomnpa peyedv peydAwv.

2. kol 10 [pév] 1o TV dPewv meEQLEXOREVWY OXTHA ElVAL KWVOV TIV KOQUOT|V UEV EXovTa €V T OUpATL TV O
Baowv TEOGS TOIE MEQATL TWV OQWHEVWV.

4. xat o pev vmo peilovog ywviag ogwpeva peiCova patveobat, ta d& VIO EAdTTOVOS EAGTTOVE, (oA OE T UTIO LoV
YWVIDV OQWHEVA.

5. kat T HEV VIO HETEWQOTEQWV AKTIVGWV OQWHEVA LETEWQOTEQA PatveoBal, Tor O& VTIO TATIELVOTEQWY TATIELVOTEQA.

>Tn ouveéxela o EukAeidnG napaBeTel yia osipd NPOTACEWY, Ano TIC onoiec 8a pag anaoXoArnoouv OUO, N
npoTaon 4 kai n npotaon 6.

Mporaon 4
Tov lowv daotnuatwy kat Emi g avthg evOelag OVTWV T €k TAE{OVOG dAOTHHATOS ORWHEVA EAdTTOVA PatveTat.

0

A

Edw o EUKA&idng npoTeivel TNV €ENc anodeién:
e  ®&pvel TN BM napaAAnAn npog tTnv Or.
e To TuAua BM nepva and 1o pegov M Tou OA, dpa 1o Tunua OM eival ico e To piod Tou OA.
e 01 dU0 ywviec ¢ kal 6 gival ioec wg evTog evaAAaE. OA<Or, apouU n Or sival nAayia, evw n OA eival
KaTakopuon.
e >T70 Tpiywvo MBO To OM<MB, apoU Ta TUANATA auTd €ival Ta PIod aviowv TUNHATWV KAl ENOPEVW®G
B<w. TeAlka Pp<w.

Mporaon 6
Ta magAAANAQ TV dOTNUATWV €€ ATIOOTIUATOS OQWLEVA AVITOTIAQTH Paivetal.
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EOw o EukA&idng ava@epel OTI npdyuaTi Ta PHeyEDN (TUNRMATA) gaivovTtal HIKpOTEPA, aPoU Ol YWVIEC, HE TIC
onoiec o opBaApodc pag O Ta NnapaTnpei, CUVEXWG MIKPAivouV.

1.

2.

KavTe pia vonuaTikn anddoon Twv «Opwv» TNV KaBOUIAOUPEVN YA®OOQ.

EkTiynoTe av ol Opol €ival oupBaTtoi PE TIC NAPATNPNOEIC 0Ac oOTn OpacTnpioTNTA HE TIC
PwToYpaAPies. AnAadn, KaTa NOCOV 0l OPOI AUToi NEPIYPAPOUV TNV ONTIKN KaAg avTiAnwn.

KavTe pia vonuarikn anodoaon TnG npoTaons 4 oTnv KaBouIAOUHEV.

MeAetnoTe TNV anddeign Tng npdtaong 4 kal KAtaypaywTe TIG NPOTACEIS TNG YEWMETPIAG nou
Xpnoigonoiei o EukAgidng yia Tnv anodei&n TnG.

KavTe pia vonuarikn andédoaon Tng npoTaong 6 otnv KabouIAOUHEVN.

SudnAnpwaoTe TNV anddeign Tng NpdTaong 6, AITIOAOYWVTAG HE KABApd YEWHETPIKO TPOMO Tn OXECN
TWV YOVIOV. XpNOIKMOMNOINOTE PPACEIG NOU avagEpel Kal 0 EUKAEidNg oTnv npoTaon 4.

Mola €ival n onuacia Twv NPOTACEWV 4 Kal 6 yia TNV NEPIYpAPn KAl €punveia TnG ONTIKAG HAG
avTiAnyng;

Avapevopevn 3183aKTIKN nopeia

H dpaoTnpidTnTa auTn eival 1d1aiTepng onuaciag, kabwg o1 HabnTég TG B' Aukeiou 6a €pBouv og enagn He
Ta auBevTikd keipgeva Tou EukAeidn kal Ba enixeipioouv va anodwoouv vONnua oTo NePIEXOUEVO TOUG HE
BAon Tn QUOIKN TOUC €UNEIpia KAl TIG JABNUATIKEG Toug dlaioBroelc. H culnTnon Pe Toug PIAOAOYOUG Tou
OXOAgiou, yia TNV KAAUTEPN YPAUMATIKI KAl OUVTAKTIKI opyavwon Tou Keigévou, 0a dnuIoupynoel
npoUnoBEoeig dIaBEUATIKNAG OUVEPYAoiag YEaa oTo OXOAIKO NepIBAAAov. And Toug «'Opouc» ol NadnTeg Ba
nAnpogopnBouv Touc TPOMOUC WE TOUC OMOIOUG Ol apxdiol ouykpoToUoav TNV OMTIKN TOUC avTiAnyn Kdl To
nepiBailov YEga oTo onoio PEAETOUCAV TN CUMNEPIPOPA TNC.

>Tn OeUTepn doknon ol padnTéc Ba ouykpivouv TNV MNPOCWMIKA TOUug €WNEipia, anod Tnv
nponyoUuevn dpaoTnpiOTATA, WE TIC NEPIYPAPEG ToUu EukAeidn. Idiaitepn €ugaon Ba dobei Tooo
OTOV TETAPTO OPO, OMNOU CUOXETI(ETAlI TO PAIVOPEVO PEYEBOC PE TNV ONTIKN Ywvia, 000 KAl oToV
NEPNTO, OMNOU MeEPIYPAPETAl N PpaIivOPevn avuywon Tou danedou KAaTd Tnv napartnpnon Tou ano
OAo kal peyaAUTepa Uwn. O TeAeuTaiog, paAioTa, Bswpeital and Tov EukAeidn wg apxr, dnAadn
WG npoTaon n onoia dev xpndlel anodeiEnc.

>Tnv TpiTn doknon ol pabnTéc Ba epunveloouv Tnv TETAPTN npoTacn Twv OnTIKWV, OMou o
EukAegidng enixelpei va eEnynoel Je pabnuaTtikod TpONo To Ppalvouevo kaTtd To onoio ioa diaoThpara
(paivovTal 0Ao Kal hIKpOTEPaA 000 pakpUTEPA BpiokovTal and Tov napartnenTn.

>16X0C TNG TETAPTNG AOKNONG €ival ol gabnTég va yvwpioouv Tnv anodeikTikn Oiadikagia nou
akoAouBei o EUKAEIdNG Ye Ta pabnuaTika epyaAeia nou diaBETel. Ta epyalsia auTa €ival n 10oTNTA
YOVIOV PETAEU napaAAfAwyv, Ol aVIOOTIKEG OXEOEIC METAEU NAEUPWV EVOC TPIYWVOU Kal TO TUAMA
NMou oUVJEEl TA HETA TWV NAEUPWV EVOC TPIYWVOU. AUTa akpIBwg Ta pyaAsia Ba svronioTouv ano
TOUC PaBnTég, evw Ba unoypauuIoTEl TO YEYOVOG OTI N TPIYWVOMETPpia, nou Ba pnopoloe va
anoTeAEoel €va aAAo nAaioio enegepyaaiag, Oev €ixe akOun avanTuxOei enapkwc.
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e 3TNV NEWNTN KAl €KTN AOKNON Ol GTOXO! €ival NapOuoIol, CUVENWG KAl N avagevouevn nopeia Tng
dpaoTnpIOTNTAC.

e >Tnv £BOoun daoknon ol pabnTtéc Oa dianpayudTeuToUV TOCGO TNV EMMEIpid TOug and Tnv
nponyoupevn dpaoTnpidTNTa 600 KAl Tov TPOMo HE Tov onoio o EukAeidng padnuartikonolei Tnv
ONTIKNA Mag avriAnyn. >Tnv ouocia, o EukAeidng epunvelel Ta OUo Pacika @aivopeva Tng
NPOONTIKAC Hag weudaiobnong, dnNAadn TNV eAATTWON TWV iICWV ANOCTACEWY KAl T OUYKAION TwV
napdAAnAwv subsiwv nou kateubuvovTal anod Tov NapaTnpenTn Npoc 1o Badoc Tou opilovTa.
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3n ApaoTnpioTnra: H TPIFTQNOMETPIA
Ai1apkela TnG d3paoTnpIOTNTAG: 2 JIOAKTIKEC WPEG

H karaotaon npoBAnRHATOG:

Ta padnuatika epyaleia TNG €noxnG Tou EUKAEIdN eneTpswav pia OUYKEKPINEVN PaBnuUarikn enegepyaaia
TWV NPOTACEWY 4 Kal 6 0€ €va kaBapa YewHeTPIKO NAaiolo. Me noiov TpOno pnopoUpe va anodei§oupe Tig
O0U0 NPOTACEIG, XPNOIKMONOoIOVTAC TwPa AAAad pabnuaTika nedia, Onwc N TPIYWVOUETPIA KAl Ol CUVAPTAOEIC;

dUAAo epyaciag

O EUKA&idNG XpNOIYONoIiNoE TIC YEWHETPIKEC YVWOEIG TNG ENOXNG TOU Yid va JIKAIOAOYNOElI TNV ONTIKA HAG
avtiAnyn. ‘ETol, anedei§e 0TI ot €va ddnedo nou €xel kaAugBei pe ioa nAakdkia, ekeiva nou eival
anopakpuopéva gaivovTal PHIKPOTEPA Kal OTI ol NapaAAnAeg eubeiec ouykAivouv oTo BaBog Tou onTikoU Pag
nediou. 3TN dpaoTnpIOTNTA Nou akoAouBei Ba eniXEIPr)GOUNE va anavTriOoOUNE O0To €ENG epwTNUA: Mg noiov
TpONo HNopoUPE va eKPPACOUME TNV eAATTWON TwV HeyeBwv, KaBWG auTd anopakpuvovTal ano Tov
napatnenTh; AnAadn noia oxéon ouvOEel TO @AIVOPEVO MEyeBog (ywvia) evOC aVvTIKEIMEVOU HE TNV
andoTaocr Tou ano gPAc;

>To NApakdaTw oxnua napoucialeTal:

a) To Uwocg OA=u Tou napaTnpnTh

B) To TuNua Kk nou BpiokeTal gg anooTaon X and Tov naparnenTn
y) To @aivouevo Peyebog Tou TUAKATOC K, ONAAdn n ywvia w

>16X0G €ival va BpoUue pia oxéon nou va ouvdOEel Evav TPIYWVOUETPIKO apiBud TnNG ywviag w KE Ta MEYEDN
U, X Kal K.
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1. ZuvdéoTe Ot pia OxX€on TN ywvia w ME TA TPAMATA U, X, K, £pappolovrag Toucg TUMOUG Tng
TPIYWVOMETPIAG NMou £XETE dIDAXTEI.

2. KartaokeudoTe pia oxéon nou va ouvdEel Ta napandvw HeyEdn.

3. EppnvevoTe, Pe BAon Tn OxEOn NouU E€XETE KATAOKEUAOEl, TO (QPAIVOUEVO TNG OMiKpuvong Tou
nAakakiou kabBwc¢ anopakpuveTal.

Ac €pBoupe Twpa OTIC oUYKAIVvouoec napaAAfAouc. 3To NapakaTw oxnua napouacialerai:

a) 'Eva Tunua d nou napiotdavel Tnv andéoTacn Tou napatnenTr and To TUAKA nou napaTnpei
B) To TUNMa K To onoio NapaTnpPEi 0 NapaTnNPENTNG Nou BpiokeTal oTo onueio O

y) To @aivopevo péeyebog Tou TUANATOC K, dnAadn n ywvia w

>16X0G €ival va BpoUuE pia oxEon Nou va CUVOEEl £vav TPIYWVOMPETPIKO aplBud TNG ywviag w Pe Ta JeyEDdn
d kai K.

k

o]

4. >uv0éoTe 0 pia OxEon Tn ywvia o PE Ta TUAMATa d Kal kK, €papudlovrac Toug TUMOUC TNG
TPIYWVOWETPIAg Nou €xeTe OIDAXTEI.
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5. KataokeudoTe pia oxéon nou va ouvdEsl Ta napandvw HeyEDn. =€ npwTn (Aacn unoBeoTe OTI O
napatnpenTnc BpiokeTal NAvw oTn JECOKABETN TOU TUAMATOC K.

6. EEerdoTe TnVv nepinTwon kata Tnv onoia o napatnpnTh¢ BpiokeTal €Ew and Tn MUECOKABETN ToU
TUAMATOG.

7. Epunveuote, pe Bdon Tn OXEON MNOU €XETE KATAOKEUAOEl, TO QAIVOUEVO TNG GUYKAIONG Twv dUO
napaAAnAwv.

Avapevopevn d13akTIKN nopeia
KaAo 6a eival o 810dokwVv va €xel UAOMOINCEI HE TOUG HABNTEG TNV NpwTn Ano TiG dUo dpacTnNPIOTNTESG MOU
aneuBuvovTal oTIG TA&EIG TOU AUKEIOU.

>T1OX0G TNC dlanpayudTeuonc €ival ol HabnTEC va avayvwpioouv Kal va diaTunwoouv pnTa TNV opoloTnTa
TWV MNpoBANUATWV Kal OTn OCUVEXEId va akoAoubrnoouv Tn HEBOdO TNG dIAQopdC YWVIOV Kal TNG
£QANTOPEVNC.

e 2TNV TPITN AOKNON Ol PabnTeg Ba PEAETAOOUV Tn CUVAPTNON MOU £XOUV KATAOKEUAOel kal Ba
dlanpayuaTeuTouV Tn HOvOoTovia TnG. ZUYKEKPIMEVA, O TUMOG TNG ouvdapTnong kai n 6&on Tng
METABANTAG X OTOV MAPOVOMAOTH AVAPEVETAlI va 0dnynosl TouC MadnTeG oTo oupnépacpa ol
npokKeITal yia pia ¢Bivouoa ocuvdaprtnon. To cupnépacpa autd 6a pnopouce va odnynoel PeE TN
osipd TOoU OTn dlanioTwon OTI N ONTIKN Ywvia eAaTTwveTal, Kabw¢ au&averar n andéoracn Tou
avTIKEIUEVOU ano Tov napartnpnTh.

e 3TNV TETAPTN dAoknon o OI0AoKwWV &vOappUVEl ToUu HaBNTEC va €eMIAEEOUV MOIKIAEG MPOOEYYIOEIC,
MPOKEIJEVOU va OUuvOEoOUV Ta PaACIKA HEYEON MOU €EUNAEKOVTAlI OTO OUYKEKPIMEVO nNpoBAnua. lMa
napdadsiyha, n Xpnon Tooo Tou nuITdvou 600 Kal Tou ouvnuitovou Ba pnopoUcs va odnynoel Toug
HabnTEC OTNV KATAOKEUN OXECEWV-HOVTEAWY YIa TN ywvia w. H Xprion TnG epantouévng avapéveral va
anoTeAECEl TNV €MIAOYN TWV NEPICOOTEPWV HABNTWV, APOU O OUYKEKPIUEVOG TPIYWVOUETPIKOG aplBuodg
Xpnoipgonoinenke katd Tn dIdpKeld Twv dpacTnpPIOTATWY nou nponynénkav. H unap&n Tou 1600KeAOUG
TPIYWVOU NPo@avawe OIEUKOAUVEI, aAAd ouyXpovwc neplopilel Tn YeEVIKOTNTA TNG AUONG.

e 3TNV &KTn doknon ol palnTéc Ba peAetrioouv TO MpOBANuUa Tng ouvdeonc TNG ywviag PeE Td
YPAUMIKA YEYEDN Otc €va Tuxaio Tpiywvo. O1 duvaTEC NPOOEYYIOEIG gival ENIONG APKETEG, ONWG auTd
nou Oa nNpEnel va anoTeEAECEl TO OnNUEio €oTiaong €ival To yeyovog OTI KAl NAAI 01 OXECEIG NOU
npokUNTouv odnyouv OTO CUPNEPATNA OTI N YwViad w EAATTOVETAI, KABWG au&aveTal n anooTaon d.
Mia evOEIKTIKI| OUOXETION METAEU TNG ywviag w=w;+w, Kal TnG andéoracns d 6a pnopoloe va
npaypaTtonoin®ei w¢ €ENc:

K
Kq _ 2

ApoU w=w;+w, apa epw=cP(w,+w,) KAl JE BAcn To OXMANA EXOUHE

KK
+
g@m:w , SHOUéV(L)C, S(P(D: d d = > K .
1-e00,.£00, 1-&.& d”—x, -,
d d

Edw napouaidalel evdla®Epov To YEyovoc OTI N NoodTNTA AUTH YiveTal hJEyioTn, yia oTabepo d, oTav
K1=K,, OnAadn oTav To Tpiywvo €ival I000KEAEG, KATI MoU unayopeUel Kal N KOIVR €PNEIpia Yag yia
Tn BEATIOTN B€0n anévavTi og pyia oBovn.

e >Tnv TeAeuTdia Aaoknon ol PadnTéc Ba XPNOIKOMOINOOUV TIGC OXECEIGC MOU £XOUV KATAOKEUAOE,
NPOKEINEVOU va €PPNVEUCOUV TO (PAIVOPEVO TnNG oUYKAIONG Twv napdAAnAwv. H epunveia 6a
OTNPIXTEI OTO YEYOVOG OTI N QAIVOPEVN anooTaon Twv napdAAnAwv, dnAadn n ONTIKN ywvia Tou
napaTnpenTr, CUVEX®WC EAATTWVETAI € ouvapTnaon Ke To Badog d.
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4n ApaocTtnpiotnta: AYNAMIKA MONTEAA
Alapkela Tng dpaoTnpIoTNTAG: 3 JIOAKTIKEC WPEG

H karaoraon npoBAnRHaATOG:
TN OUYKEKPIPEVN dpaoTnpidTNTa To BAcikd epwTnUa nou B6a ansubuvBei Npog Toug YabnTeg apopd oTnv
KATAOKEUN KAl HEAETN JUVAUIKWV HOVTEAWV TWV NPOTATEWV 4 KAl 6 Tou EUKAEIdN;

>Tnv NpwTn dpacTnpIiOdTNTA Ol NadnTeg ouvedeoav Ta OlAgopa PeyEBN, Ot €va YEWMPETPIKO NAadiclo, péoa
and TIC NPOTACEIC 4 Kal 6 Tou EukAeidn. KaTtdéniv guveédeoav Ta PeyEOn auTd o€ €va nio aAyePpiko nAaicio
he Tn deUTepn OpacTtnpioTnTa. ‘Exouv Aoindv dnuioupynoel dUo POVTEAA KAl Twpd MAEov kaAouvTadl va
dnuIoupyrnoouv £€va ouvapTnolakd pabnuaTikd YovTéNo.

To MOVTEAO auTtO Ba pnopoUce va npokUWel, kKabBwc ol pabnTéc neipapaTtidovral Pe pia duvapikn
NPOCOHOIWaON TNG YEWHETPIKNAC EKOOXNG TWV NPOTACEWY 4 Kal 6 Tou EukAEgidn. H digpelivnon TNG ypa®IKng
napdoTaong TNG OXEONC TwV HEYEBWV MOU €UMAEKOVTAl OTO NMPOBANUA AVAPEVETAI VA ANOTEAECEl NUprva
dlanpaydATEUONG YIa TIG VEEG HABNUATIKEG EVVOIEC NOU EVOEXETAl VA NPOKUWOUV.

O oxedlaopog Twv dpaoTnpIoTATWV NPoBAENesl 0TI 0To 0TAdI0O AUTO Ol JABNTEC Ba KATAOKEUAOOUV HE TN
BonBeia Tou AoyiopikoU JUVAMIKEC avanadpaoTACEIS TWV YEWHETPIKWV HOVTEAWV. H kaTaokeur Bewpeital
EPIKTR, €QOCOV Ol JabnTec €xouv uAonoinoesl TOOO TIC EICAYWYIKEG OpaACTNPIOTNTEG 000 Kal TIG
0pacTnNPIOTNTEC TOU NAPOVTOC OEVApPIOU.

Av 0 010a0oKwV Kpivel 0TI N dpacTnpldTNTA NPENEl va uAonoinBsi autovoua, TOTE YNopei va Kavel dIdaKTIK
XPNon TWV ETOINWY apXeiwv AoyIoPIKOU e TiTAOUG Optic 4 kal Optic 6.

®UAMO epyaociag 1

MEXpI TOPA EXOUHE WEAETNACEl TNV ONTIKN HAC aAvTIANWn ME oTaTika péoa, dnAadn Pe HOAUBI kal xapTi.
Eniong Ta padnuaTtikd epyaleia nou €XOUME XPNOIKOMOINCEl €ival N YEWMPETPIA Kal Ol TPIYWVONETPIKEG
OXEOEIG TOU aBpoiouaTtog kai Tng diapopdc TOEwv.

2TOXO0G Mag €ival Twpa va PEAETACOUME TNV ONTIKA PAG avTiAnywn o€ €va aAAo pabnuatikd nAaiolo, €Keivo
TWV OUVAPTAOEWV KAl TWV YPAPIKWV TOUC NAPACTACEWV.

>Tnv €lkdva QaiveTal To anAonoinuévo PovTEAO TNG NpoTacng 4 Tou EukAeidn, 6nou To Tunua AB pnopei
va KIVEiTal dUVauika Pnpog niow, onoTe WETABAAAETAl N andoTacn X Kal N ywvia w, eveo npoBAaAAeTal n
TIUA TNG andoTacng X Tou dkpou B and 1o anueio M. To pynkog Tou Ol ek@padel To UYWPOG Tou NapaTnenTn.

Oa MEAETAOOUME TN ypaA@IKn napdoracn TnG oxéong Tng andéoraong X and Tov naparnpentn HE TO
(PaIvONEVO PEYEDOG W.

1. Kartaokeudote pe Tn PBonBela Tou AoylodikoU pia duvapikh avanapacrtacn Tou YEWHETPIKOU
MOVTEAOU TNG NpoTaong 4. NMwc YETABAAAETAI N YwVia  KATa Tn di1dpKela HETABOANG TNG anooTaong

X

2. Moia €ival n hEYIOTN TIMA TNG Ywviag w Kal NOTE ENITUYXAvETal auTr); Mola ynopei va €ival n Qualikn
onpaacia TG WEYIOTNG TIWAG TNG YwViag;
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3.

METATPEWPTE OE €KATOOTA TIG MOIPEG METPNONG TNG Ywviag, Ye Tn Bonbeia Tou unoAoyloTn TwvV
peTpioswy. MNa va yivel autd, apkei va diaipeceTe Pe 1° kal va NoAAanAdoIaoceTe €ni 1 K.

Xpnaiyonoinate Tn YEBodo Tou duVAMIKOU ONHEIOU, yia va PEAETHOETE ypa@Ika Tn OXEON Mou
ouvOEel TN ywvia w Pe TNV anoortaon X. (MeTapepeTe TO onueio B karakopu®a 000 €ivail n LETpnon
TNG ywvia¢ o€ ekatooTd. AnuioupynoTe To iXVOo¢ Tou veou anueiou.) T napioTavel n KaunuAn nou
ypa@el To onueio autd; (Av n WETPNON TNG ywviac o€ ekaTtooTd €ivai noAu HeydAn, TOTe, avTti yia
1°, Ba nipenel va dIQIPECETE TN METPNON TNC ywviac did 10°.)

MeTaBdaAeTe TOo UYWoC Tou NapatnpnTh. MNWG pnopoUpe va punveUCOUNE TIC AAAAYEC NMou ugpioTaTal
N apxIKf KAaumnuAn, otav getaBaAAeTal To Uyoc;

MeTaBAAETE TO WNKOC TOU K KAl KATAOKEUAOTE €K VEOU Tn ypagikn napdacracn. Moia gival n gopon
TNC KAUnUANG yia TIC dIAPOopPEC TINEC TOU K;

EEnynoTe TN oupnepIPpopa TNG YPAPIKNG NApACTAONG, YA TIG HETABOAEG TWV NAPAMETPWV TNG, META
and Tn Hop®en TNG AAYERPIKAC oxEong (TUNo ouvapTnong) Mou KATAOKEUAOodTeE OTNV nponyoUHevn
dpaoTnpioTNTa.

®UAAO epyaociag 2

>Tnv €lkOva QaiveTal To anAonoinuévo POovTEAO TNG NPOTacng 6 Tou EukAeidn, 6nou To Tunua AB pnopei
va KIVeiTal duvapikd pnpog niow, onoTe peTaBaAAerar n anoortacn d kal n ywvia . EmnAgéov, ag
Bewpriooupe OTI TO YUAKOG K gival duvaTov va petaBAndei. O napaTtnpnTig eival oTto onueio M nou BpiokeTal
OThn MECOKABETO TOU K.

ol e A N R .
—

Oa HeAETAOOUPE TN ypaikn napdoracnG Tng oxéong Tng andoraong d and Tov napartnpnTr ME TO
PaIvVOUEVO PEYEBOG W, OTAV TO UNKOG K NApApével oTadepo.

1. Kartaokeudote e Tn Ponbeia Tou AoyIOMIKOU Hia Ouvapikn avanapdoracn Tou YEWMETPIKOU
MOVTEAOU TNG NpoTacng 6. Mwg yeTaBaAAeTal n ywvia w kaTtd Tn didpkeia YETABOANG TNC andoTaong
d;

2. METATPEWPTE OE €KATOOTA TIG MOIPEC METPNONG TNG ywviag, YE Tn BonBeia Tou unoAoyioTh Twv
MeTpnoewv. MNa va yivel auTto, apkei va d1a1pEoeTe Je 1 poipa kal va noAAanAacIaoeTe eni 1 ex.

3. XpnoihonolnoeTe Tn YEBODO ToUu dUVAMIKOU ONHEIOU, YId va UEAETNOETE ypAPIKA TN OXECN Mou
ouvOEel TN ywvia w Pe Tnv anodoraon d. Ti napioTavel n KaunuAn nou ypdg@el To anueio auTo; (Av n
UETPNON TNG ywviag os ekaTooTd gival noAu ueydAn, 10Te, avti yia 1 poipa, 6a ripenesi va diaipECETE
Tn UETPNON TNG ywviag did 20 Loipeg.)

4. MeTapépete de€Id 1 apioTtepd Tn 6€on Tou napatnenTh M kal enavaAdBete To neipapa. Mwg
HnopoUHE va epunVEUCOUNE TIC AAAAYEC NOU upioTaTal N apXIkn KAunuAn;

5. MeTaBAAETE TO PNKOC TOU K KAl KATAOKEUAOTE €K VEOU Tn ypagIikn napdacrtacn. Moia gival n gopen
TNG KAUNUANG Yia TIG JIAQOPEG TIMEG TOU K;
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6. EEnynoTe Tn ouunepi@opa TNG YpagIKnG NapdcTacnc, yia TIG HETABOAEC TwV NAPANETPWV TNG, MECA
and Tn Pop®en TNG AAYERPIKAC oxEong (TUNo ouvdapTnong) Nou KATAOKEUAOodTeE OTnV nponyoUHEvn
dpaoTnpIoTNTA.

7. OTIAETE TIC YPAPIKEC NAPACTACEIC TWV OUVAPTACEWV TMOU KATAOKEUAOATE MPONYOUHEVWG.
SUYKpIiveTE TIC dUO YypagIikEC napacTdacelg, dnAadn ekeivn nou npokunTel and Tov TUMO TNG
ouvapTnonG Nou KaTaoKeudodTe Kal €KEiv Nou NpokUnTel ano Tn PYEBodo Tou duvapikoU onueiou.
MeAETAOTE KAl EENYNOTE TIG OMOIOTNTEC KAl TIG IAPOPESG TOUG.

Avapevopevn 313AKTIKN Nopeia

Mépog 10
O di10aokwv apyika dianpayuaTteUeTal Je TOUG HaBnTEG Toug TPOMNOUC KATAOKEUNG TOU apxeiou AoyiouikoU,
WOTE vVa avanapaoTabei IkavonoinTika To YEWUETPIKO HOVTEAO TNG NpOTaong 4.

e 3TNV apxn ol pabnTéc Oa npensl va anogacioouv noia Ba sivar Ta peTraBaAlopeva PeyEDn.
EvOeikTiKa, 6a pnopouaape va emAgEoupe To Uwog O Tou NapaTnEnTr, TO MAKOC K TOU NAdKakiou
Kal TNV andoTacor) Tou X ano Tov napartnenth. Mia evaAAakTikn d10akTIKn npoogyyion 6a nTav kai
N MEAETN TOUu ETOIMOU apxeiou Optic 4 and Toug pabnTeg, ol onoiol Ba eu@avicouv OAa Ta
aVTIKEIYEVA MOU €XOUV UMOCTEI anokpuyn. 3TN OUVEXEId MNopoUV va KATAOKEUAGOOUV €va VEO
apxeio. Kabwg perakivolyv To TUAMA K, napatnpolv OTI N ywvid @ OUVeEX®WG MIKPAivel, aAAd pe
PUBPO NMOU CUVEXWC UEIWVETAI.

e 3TOXOC TNG OUTEPNC EPWTNONG £ival ol JadnTEC va epunveUCOUV TNV NPAYNATIKR KATACTACN HECW
ToUu duvapikoU POVTEAOU MOU £XOUV KATAOKEUAOEl. SUYKEKPIYEVA, Ba OUVOEOOUV TN WEYIOTN TIUA
TNG ywviag w HME TO NAAKAKI Nou PpIiOKETAl OTO ONuEio OMOU OTEKETAI O NAPATNPNTAG. Av TO
MOVTEAO EMITPENEI TNV KivNON TOU TUANATOG K KAl NMPOG TIC APVNTIKEC TILEG YIA TO X, TOTE Ol JABNTEC
prnopouv va gpunveloouv TNV Kivnon wc¢ GTPo®n TOU nNapatnpnTh Npog TV avTiBeTn kaTteubuvon
(oTpoen katd 180°).

Kk=2,00cm 61
MO=338cm
¥=r,39 cm

4__
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e 3TN OUVEXEIQ Ol HABNTEG Ba eMIXEIPNOOUV va PEAETAOOUV TN OXEON ywviag w Kal andéoraong X Me
TN MEBODO Tou BduvapikoU onpeiou. QOTOCOO €ival anapaiTnTo va Yivouv PEPIKEC TPOMOMOINTEIG
TEXVIKOU XApakThnpa. SZUYKEKPIKMEVA Ol HabnTéc Ba Npénel va PHETATPEWOUV TN PETPNON TNG ywviag
o€ METPNON WNAKOUG, WOTE va yivel duvaTtn n JeTagopa Tou duvapikoU onueiou katakopugpa. ‘Evag
TPONOC yia va eniTeuxBei auTo €ival va diaipégouv Tn PETPNON TNG ywviag he 1° () 1 rad) kal oTn
OuvExXela va noAAanAacidoouv Tn WETPNON HME 1 €k. Ed® npokUNTEl OPWC TO NPOBANKA TwV MOAU
MEYAAWV TIHWV, OTAV N YwVvia PMETPATAl O£ POIPEG, 1 TwV NMOAU HIKpWV, OTAVv n ywvia PeTpdTal og
akTivia. Mia AUon €ival o1 yabnTéc va diaip€gouv 1 va NoAAanAaciacouv Tn PJETPNON TNG YwVviag Ue
Tov KatdAAnAo apiBuo, woTe n PETPNON va YIVETAl PE TIUEC OUMBATEG PE TO OPATO HEPOG TNG
000vNG. TNV NePINTWON auTn N ypa®ikn napadctacn nou 6a dnuioupyndei Ba avikel oTo NNAIKO 1)
oTO YIVONEVO TNG {NTOUPEVNG oUVAPTNONG KE Evav apiBuo.

e MeTG TNV KATAOKEUN TOU POVTEAOU, Oipd €Xel n duvauikn diepelivnon Tou. STNV apxn ol NadnTeg
kataokeualouv TN ypagikn napacrtacn Tng oxeong w=f(x). H pop®n nou €xel n kaunuAn 6a
anoTeAEoEl aVTIKEIJEVO OlanpayhATEUONG, ME OTOXO KAl MAAI TNV €pUNVEId TNG MNPAYMATIKNAG
katdoTaong NECW TOU ypa@nuaTog.
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Xx=225¢cm
(;%)1 em=357 cm ‘/\E\

/

STV napanavw €ikova n ywvia €xel diaipebei pe 5°, WOTE Ol PETPNOEIC VA UMOXPEWVOUV TO
duvapikod onueio M va BpiokeTal péoa ota nepibwpia TNG 06dvng. H kapnuUuAn nou nNpokUNTEl
napouadialel GUUPETPIa, n onoia PNopei va €punveuTesl YEoa and Tov Opolo TPOMO HPE TOV OmMoio
MeTaBAAAeTal n onTikr pag avtiAnwn, koiralovrag npog onoladnnoTte kaTteuduvon. To HEYIoTO
napouaialeral, 6Tav To PJECOV TOU THUNMATOC K BPiOKETAl oTNV apXn Twv agovwv, ondTe To akpo B
BpiokeTal oTo onueio -1. H QuUOIKM €punVeia Tou PEYIOTOU TNG oUVAPTNONG OXETI(ETAlI HE TO NAAKAKI
nou BpiokeTal KATW akpIB®WG anod To OnUEio MoOU OTEKETAI 0 NAPATNPNTHC.

e 3TNV nEuntn doknon ol pabnTtéc Oa petafdAlouv TO UWOC TOU napdtnenTn kar Ba
€MavakaTaokeudoouv Tn ypagikn napdacrtacn. Mpiv and Tnv KATAOKEUN TNG VEAC YPAPIKNC
napdoraong kaAo Ba eival o 31d0aokwv va {NTAOEI anod Toug PabnTEG va KAvouv EIKATIEC YIa TO NWG
Ba sival n ypagikn napaoraacn, oTav To Ol au&nBei. H mio auBopunTn andvtnon €ival ouvnewg OTI
Ba au&nBei kal To UYPoC TNG YPAPIKNG NapacTacng.

=]

- —
=]
_/
=

H pop®pn Tng ypagiknG napaoTacnc OVAUEVETAl va danoTeAEdsl €va evdlapépov B€ua npog
dlepelivnon. H @uoikn epunveia pnopei va dwaoel pia neioTikn €€nynon, apou 600 wnAOTEPOG €ival o
napatnpenTng, TO00 Nio opdaAd PMETABAAAETAI N ONTIKN Tou ywvid. MNa napddeiyua, £évag napartnpnTnig
nou PBpPIioKeTdl o WNAO PEPOC £XEI MIKPOTEPN OMTIKN YWVia yid Ta NAAKAKIA, OPJWC N METABOAN TNG
dev Ba €ival Tooo andtoun 600 o€ kanolov Nou BpiokeTal KOVTA GTO NATWWHA NOU NAPATNPE.

e 3TNV €KTN AOKNON ol PJaBnTec Ba PEAETOOUV TOV TPOMO HE TOV Onoio UETABAAAETAl N ypaAQIKN
napdaoTaacn TnG ax&ong Twv dUo Peyebwv X Kal w, 0Tav PHETABAAAETAl TO WNKOG TOU K.
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Edw ol yabntéc Ba epunveloouv TIG HETABOAEG TNG YPAPIKAG napdoTacng YEaa and To YEYOVOG TNG
andéToung METABOANCG ToUu (aivodevou HAKOUG K, dnAadn Tng ywviag w, oTav autd €ival OXeTIKA
Meyalo. 'OTav To PNAKOC K €ival nmoAU pikpd (oplakd 0), TOTE Ba napatnproouv OTI N ypaQIKn
napaoTacn YETATPENETAI 0 euBeia nou BpiokeTal navw oTov agova x ' X.

>Tnv €BOoun doknon ol padnTég Ba ouvdEoouv Kal Ba epunveloouv TIC JIAPOPEC HOPPEC TNG
YPAQIKAG napdcTaocng KeE Tov TUNO MOU Kartackeluaoav otnv nponyoUuevn dpactnpidétnta. H
a&lonioTia, ENOMEVWG, TWV KATAOKEUWY TOUG, TOOO OTO GUMPBOAIKO €ninedo 000 KAl 0TO €Mingdo Tou
duvapikoU JOVTEAOU, KATOXUPWVETAl and To Babud oupBaToTnNTag TWV KATAOKEU®Y aUuT®V, dnAadn
and Tn duvaTtoTNTA EPUNVEIAC TOU EVOG UOVTEAOU HECW TOU AAAOU.

Mé£pog 20

3TN OUVEXEIQ Ol abnTEG KaAoUvTal va KATAoOKEUAOOUV €va duvapikd HOVTEAO TNG NPOTACNC 6 Twv ONTIKWYV
Tou EukAeidn. Edw n nopeia sival avaloyn MPE eKeivn TOU NpwTou HEPoOUC. O1I NaBnTEG avapeéveral va
KATAOKEUAOOUV XWPIG MEYAAEC DUOKOAIEG TO apxeio AoyiopikoU yia Tnv nNpoTacn 6 Kal va EEKIVoouV TN
MEAETN Tou. Av o OI0AOKWV MNPOTIWA TNV uAonoinon Tou OeUTEPOU MEPOUC, AVEEAPTNTWC TWV AAAWV
dpaoTnPIOTATWY, TOTE £Xel Tn duvaToTnTa va {nTRosl and Toug PadnTéC va XpnoIJonoIfoouV TO £TOINO
apxeio Optic 6.

STV npwTn doknon ol pabnTéc Ba opicouv kal NaAl Ta dUo pey€dn d Kal w Mou npeEnel va
ouvdeBoUv. EmnAfov, To PAKOC K Ba anoTeA£0sl TNV NAPAPETPO TNG onoiag ol YETABOAEG Oa
MEAETNOOUV 0 oX&on WE TN YPAQIKN napdoTacn nou 8a npokUyeEl.

3TN ouvéxela Ba dnuioupynoouv Tn ypagIkr napdcracn kal 8a dianpaypaTteutolVv Tn HOpOR TNG
KaunuAng.

w=503%
w = 12
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H petaBoAn Tng 6€ong Tou onueiou MM, 6nou unoTiBeTal 0TI BPIiOKETAlI 0 NAPATNPNTAC, AVAUEVETAl vda
ONMIOUPYNOEl VEEC YPAPIKEG NAPACTACEIC Ol OMNOIEC Ba PEAETNBOUV O OXEON ME TIC NPONYOUMEVEC.
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Edw n diapopa OTIC YpapIKEG napacTdoeic 6a odnynoel Toug HabnTég ae dianpaypdaTeuon Pe oToxXo
TNV epunveia. Mia evdelkTIKn €€fynon 6a pnopoUos va oTnpIXTel oTo yeyovog OTI and nAdyia 8€on
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TO QaIvOPEVO PEYEDOC €ival Aiyo HIKPOTEPO YA KOVTIVEC AnOOTACEIC, AAAd idlIo yia PHEYAAUTEPEG, o€
oUYKpION KE TNV apxIkf B€on Tou napaTtnpnTn oTn JECOKABETN TOU K.

H petaBoArl Tou MAKOUG K Ba eniQEpel VEEG METABOAEC oOTn ypad@ikh napdortacn. Av, vyia
napadelypa, eAaTTwOei apkeTd To K, TOTE n ypagikn napdoracn 6a napoucidlel peyain kAion,
YEYOVOC MouU ol HadnTeg kaAouvTal va epunveloouV Yeaa and Tn PUGIKN EPMEIpIA TNG ONTIKNG TOUG
avTiAnync. k

i\

=
—
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TV N
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, AN %""'-n.__,____
S
* Vo T —

n 5 10

3TNV €KTn aoknon ol padnTtéc Ba ouvdEoouv Kal Ba epunveloouv TIC JIAPOPEC HOPPEC TNG
YPAPIKNG napdoTaong We Tov TUMO MOU KATAOKEUAoAv oTnv nponyoupevn OpacTtnpidtnTta. H
a&lonioTia, ENOMEVWG, TWV KATAOKEUWY TOUC, TOOO OTO OUMPBOAIKO £ninedo 000 KAl 0TO €MNinNgdo Tou
duvapikoU PJOVTEAOU, KATOXUPWVETAl and To BaBud oupBaToTNTAC TWV KATACOKEU®Y AUT®WV, dnAadn
and Tn duvaToTNTA EPUNVEIAC TOU EVOG UHOVTEAOU HECOW TOU AAAOU.

>Tnv €BOoun Aaoknon ol JadnTtég Ba dnuioupynoouv, PE Tn Bonbesia Tou AOYIOWIKOU, TIC YPAPIKEG
NnapacTAacsli TWV OUVAPTHOEWY MNOU KATAOKeEuaoav oTnv nponyoupevn OpaocTnpldTnTd. ZTOXOG
gival edw va oUYKPIVOUV TIC OMOIOTNTEG Kal TIG dIaQOPES TwV dUO KAPNUA®V.

KU T
() = tan?
w0 ( x2HK-x+UZ )5——

o]

i

w _ st ==y
(5—0)1 cm=185 cn:l-’___,—" 5

L,
—

n

Mpo@avwg unapxel NepinTwaon ol dUo YPAPIKEC NAPACTACEIG VA KN CUMPMINTOUV. 3TNV Napanavw
€lkOva ol NapacTAcelG dEV OUMNINTOUV, AapoU €KEiVN NMOU KATAOKEUAOTNKE YE TO duvauikd onueio
EXEl NpoKUWel ano Tn didipeon TwV TIHWV TNG Ywviag did 5.
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