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PeaAioTikd MaBnuaTika TeTpddio MabnTn
NPOAOTOZX

Aev €ival Aiyec ol QopéC nou ol pabnTég £xouv avapwTnOsi:

e 3E TI YOG XpNOIKMEUOUY Ta HadbNTIKA;
e Ti oxéon €xouv Ta NABNUATIKA PE TOV NPAYHATIKO KOOUO;
e Apaye Ta pabnuatika nepiopilovral JOVO O€ €KEiva NOU KAVOUUE OTO OXOAEIO;

Ta epwTnuaTa autd, av dev Ta €xeTe NON ansuBuvel kal €0€ig o€ kanolov €101kO, AaoPalwg Ba Ta €xeTe
akoUoel and ouppadbnTég oag, ano yvwoToUg oag Kal Kupiw¢ and atoua Ta onoia dev Bpiokouv 101AITEPO
gvdlaPEpPoV 0TO va AUVOUV AoKNOEIG N va Jabaivouv TUNoUG.

©a npoonabnooupe va dWOOUKE anavThosiC OTA NApanavw epwTnUara Je Tn Bondeia diapopwv EIKOVWV.
3TIG NAPAKATW EIKOVEG UNAPXOUV TECOEPIG OIAPOPETIKEG EVOTNTEG. TNV NPWTN EvOTNTA TA PABNUATIKA Ta
ouvavTtage otn euon, otn deUTEPN TA GUVAVTAUE OTn dlakOdoPNaon, oTnV TPITN TA CUVAVTAWE OTNV TEXVN
NG {Wypa@IKNG KAl oTnv TETAPTN TA CUVAVTAPE OTNV ONTIKN Mag avTriAnwn, dnAadrn oTov TPOMo HE TOV
onoio avTiAauBavopacTe Ta NpdyuaTa yupw Pag. A&iTe ye npogoxn TIC NAPAKATW EIKOVEG.

EvotrnTa 1n: Ta HanupaTikd orn puon

Mey£Buvon katd 100.000.000 popEC evOG Hopiou Nipada xiovioUl pwToypaPnUEVN UE NAEKTPOVIKO
O€ NAyWHEVO VEPO. MIKpooKOnio.

EvotrnTa 2n: Ta yabnuarikda orn diakooHnon

AlakoounTika danedwv

Apxaio EAANVIKO
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EvoTnTa 3n: Ta gadnuartika ornv TEXvN TG {wypaPIkng

PagpanA: H oxoAn Twv ABnvav

EvoTnTa 4n: Ta JanuaTtika Tng onTiknG pag avriAnyng

O onTIKOG KWVOG

O1 dpacTnpIOTNTEG Nou akoAouBoUv, avaloya pe Tnv TAEN kal Tn Babuida nou Bpiokeoal (dNUOTIKO,
yupvdaaio, AUKelo), oToxeUouv oTo va deifouv Tn ox€on avaheoa oTd PabnuaTikd kal gTov Npayudartiko
KOOuO.

O1 paénTéc Tou dnuoTikoU Ba aoxoAnBoUv pe Tn dlakdoPNon KAl TNV KAAuyn evog
Oanedou PE YEWUETPIKG OXAMATA. H OUYKEKPIMEVN TEXVN, YIATI Nepi TEXVNG NpOKeITal,
XPNOILONOIEl YVWOTA YEWHETPIKA OXAMATA Ta onoiad ouvBETel Pe TPOMO MNou vd
anoTteAoUv €va apuovikd ouvoAlo. Ol OUVBECEIC AUTEC YMOPEl va €ival anAeg, ONwc auTn
nou spgavileralr otn dINAavn €IkKova:

N nio oUVBETEC, ONWG AUTH NOU AKOAOUBEI:

e KGBe NepPiNTwaOn, AuTO NMou €XEl ONUACia €ival va KATAOKEUAOETE TIC OUVBECEIC AUTEC We Tn PBonBelia
oUyXpovwV €pyaAeiwv, Onwg €ival o unoAoyioTnG Kal To AOYIOMIKO. Ta epyaleia auTtd pag eniTpénouv va
avakaAUWoUHE Ta MUCTIKA TNG KATAOKEUNG TWV OXNUATWV Kdl pag BonBolv va OnUIOUPYNOOUME VEEC
KATAOKEUEG Nou Ba Taipiadouv otn OIKM Kag aiobnTIKNA.
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O1 pyalnTéc Tou yupvacoiou Ba peAeTrioouv OUO JIAPOPETIKEC OEUATIKEG NEPIOXEG, Ol OMOIEG ONWC EXOUV
KOIVA) apeTnpia: Tov TPOMNO UE TOV ONoio AEITOUPYEI Kal a§lonolgiTal n onNTIKA PJag avTiAnyn.

KaTtapxdc n OonTikn Mag avTiAnyn, Kal CUYKEKPIMEVA n ONTIKA ywvia PE Tnv onoia napatnpoUue Ta
avTIKEIPJEVA, Ynopei va HeAETNOEI Kal va ouvdeBei He anAEG HaBNUATIKEG EVVOIEG, ONWG EKEIV TOU KUKAOU.

Me Tov TpOMNo auTo o KUKAOG Kal N EYYEYPAUMEVN ywVia HNOPEI va anoTeEAEGOUV T BACN EVOG YEWUETPIKOU
MOVTEAOU TNG ONTIKAG YWViag napaTrpnong.

H deUTepn OeuaTIKr NEPIOXN AVAQEPETAl O Wia TEXvN nou avanTtuxbnke 1diaiTepa otnv Avayevvnon Kai
EXEl OXEON ME TNV aiobnon Tou Badoug nou pag divouv Ta épya Twv {wypd®wyv. MpOKeEITAl yia TNV TEXVN
TNG NPOONTIKNAG. AV NapaTnpnoeTe Toug dUO NApakaTw Nivakeg {wypaPIkng, Ba d1anioTWoETE OTI UNAPXEI
dia onuavTikn diagopd oTov Tpono nou ol dUo {wypdgol aneikovifouv To Xwpo.

O €vag nivakag dnuioupynbnke 1o 1303 kal 0 AAAoG To 1494. Ti pegoAdpBnoe dapaye kal ol {wypdgol
anékTnoav TNV €UXEPEIA va NApIOTAVOUV TO XWPO ME TOON NEIOTIKOTNTA, oxeddV oav GwToypagia, onweg
ouppBaivel pe To deUTEPO Nivaka {wypaPIKAG;

S auTtd akpIB®WC TO €pWTNUA kaAoUvTdl va anavrnoouv Ol JaénTég Tou yupvaciou, ol onoiol Ba
€peuvnoouv, Ye Tn Bonrbeia Tou UNOAOYIOTR, TAa MUGCTIKA TNG NPOONTIKAG TEXVNG, dpa Kal TIG YEBOdOUC TwV
KAAAITEXVDV.

O1 padbnTéc Tou Aukeiou Ba peAeTrioouv dUO OIAPOPETIKEC OEUATIKEG NMEPIOXEC Ol OMOIEC avapEPoOvTal OTn
Xpnon anAwv epyaAciov PETPNONG aMNOOTACEWV KAl OTOV TPOMO HE Tov onoio o EukAeidng
Hadnuartikonoinoe TNV ONTIKN Kag avTiAnyn.

STNV nNp®TN BeguaTikn €voTnTa 6a MPEAETHOOUV MPOCOMOIWOEIG £pYAAEiwV, WOTE va avadesi&ouv TIC
HaBnUaTikEG €VVOIEC MOU EPYNAEKOVTAl YE Ta EpyaAsia auTd.

>1n deUTePnN BepaTikn evoTnTa Ba peAetrioouv dUo NpoTdoelc and To £pyo Tou ONTIKd, VW, ME Tn BonBeia
Tou unoAoyioTr, 8a avalnTrijoouv dia cuyxpovn HabnuaTIKr NPOCEYYIoN TwWV NPOTACEWV AUTWV. ZTOXOG
Tou EukAegidn, ortn pia ano Tig dUoO MpoTACelG, ATAv va €ENyNOEl yiaTi Kal NwC TA AVTIKEIYEVA Mou
BpiokovTal og andaTacn and €Pac (paiveral va €ival JIKPOTEPA ano To NPAyHaTiko Toug PEYEDOC.
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>Tnv AAAn npdtaon Tou EukAeidn, nou Ba eEeTdcouv ol PABNTEG, YiveTar padnuatikn €punveia Tou
(PaIvoPEVoU KaTd To onoio NnapaAAnNAEeC ypauUEC (aiveTal va ouykAivouv, KaBwg anopakpuvovTal ano Tov

naparnpnTn.

Se kabe nepinTwon, Kal yia kade Babuida, {nToUUEVO €ival va avTIETWNICOUYE TA YHABNUATIKA WG YHOVTEAQ
TOU NpayuartikoU Pag KOOWOU MouU Pac ENITPENOUV va €puNVEUCOUNE KAAUTEPA Ta PaivOPeva TNG ONTIKNAG
Mag avTiAnwng kai va dnuioupynooupde AWOYEG aiobnTika ouvBOETEIG.
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H ENNOIA PEAAIZTIKA MAOHM H PEAAIZTIKH
H E

MAOHMATIK

Ta oevapla kal ol dpacTnpIiOTNTEG NMoU NEPIYPAPOVTAl OTA KeEiyeva Tou €pyou PesaAioTika Mabnuartikad
ouvioToUV pia npdtaon npog Tn Padnuatikn eknaldeuTIKn KoIvOTNTa, £va OIOAKTIKO Neipaua Pe oTOXO TN
oUVvOEDN TWV PHABNUATIKWV JE TOV NPAYUATIKO KOOWO.

QoTo00, KaBe J10aKTIKN NpdTAcn €ival SOPNMEVN NAVW Of YEVIKEG BEwpPNTIKEG NapadoxeG, Ol OMoieg Kal
dnuioupyoUv TO nNAdiolo avanTtuéng, dnAadn Tn ¢iAocopia Twv OpacTnploTATWY nou KaloluvTtal va
uAonoifoouv ol HadnTEc.

>To nNapov £pyo To PBacikd BewpnTIKO NAAiclo oTNPI(ETal OTNV £vvOoId «PEAAICTIKA PaABNUATIKAa» Kal oTn
PeaAioTikr) Ma@nuartikn Eknaidsuon.

Ta «peaAloTIKA pabnuaTika» agopolv oTn O10aKTIKn peBodoAoyia n onoia avantuxOnke oto IvoTiToUuTo
Freudenthal, oTto Mavenotiuio TnG Utrecht, kai uioBeTrBnke and 1o cUvoAo oxedov Twv KaTw Xwpwv TO
1971. H peBodoAoyia auTn €ival yvwoTr ¢ PeaAioTikr) MabnuaTikf Eknaideuon (Realistic Mathematics
Education r} RME) kal €xel wg Baon Tnv kKabodnyoUUevn €NAVAKATACKEUN TwWV PHABNUATIKWV €vVVOI®V anod
TOUG HaBNTEC NEoa anod Wia diadikaoia NpoodeUTIKNG HABNUATIKONoIiNnoNnG: €vvoleg nou Ba anooapnvioTouv
oTn OUVEXEId. H nmpoonTikn auTn yia Tn PaénuaTtikn eknaidsuon €ival nA£ov anodekTh ano €va JeEYAAo
apiBuod xwpwv, 6nwc n fepupavia, n AyyAia, n Ionavia, o1 HMA, n BpaliAia k.An.

O 0poGC «PeANIOTIKA» NAPANEPNEl NPpoPAvV®WG OTNV avaykn va eival Ta pyabnuaTika ouvdedeueva HE
NPEAyHaTIKEC KATAOTACEIG, ONJwG Oa npénel va TovioTel OTI kupiapxo aiTnua ornv RME €ival va €xouv vonua
yla To pabnTn ol KaTaoTACEIG NMOU KAAEiTAl va gadnuarikonolinael o idlog. AuTd onuaivel 0TI ol HabnTeg dev
kaAouvTal va AUooUV MPOVO npayuaTika npoBAnuara, aAAd kal npoBAnuaTta nou agopouv Ot €va
HaOnNuaATIKO POVTEAO N O Hia PadnuaTikn €@apuoyn, apkel Ta npoBAnUaTa autd va ouvdéovTadl PeE Td
evOIaPEPOVTA Kal TNV EPNEIpia ToUg, PUOIKA N NadnuaTikn (de Lange, 1996).

H onupacia Tou 0pou «peaAIoTIKA>

O 0poC «peaAIoTIKG PaBnuaTika» napanéunel, o NpwTn avayvwon, o JadnuaTika Ta onoia avagepovTal
o€ npoBARNaTa Tou npayuaTtikoU KOOPOU, Ot Qaivoueva nou gugavifovral otnv kabnuepivi pag {wry. O
AOYOG, OMWG, yid TOV OMOIO N OUYKEKPIYEVN HOPPN TNG MABNUAaTIKAG eknaideuong xapakrtnpileTal wg
«PpEAAIOTIKN» dev gival akpIBwC eneidr) oxeTidovTal JE TOV NPAyPaTikO KOOUO, aAAa di10TI diveTal Eugacn og
KATAOTAOEIC TIC ONOIEC ol HabnTEG pnopolv va gavtaoTouy.

H oAAavdikr PeTAppacn Tou pruaTog «@avrtalopal» ival «zich REALISEren» kal and auThVv akpiBwg Tnv
anddoon Tou Opou NPOoEKUYE n ovopacia PeaAioTikd MadnuaTikd. To onuavTiko ENOUEVWG Eival OTI KEVTPO
Twv PeaAioTikwv MabnuaTikwv anoteAei n Auon npoBAnudTtwy, Ta onoia €xouv vonua yia To paénTtn He
TNV €vvola OTI unopei va Ta @avTacoTei (van der Heuvel-Panhuizen, 2001).

H duvaTtotnTa va ¢avrtaoTei o pabnTAg pia kataortaon npofAnuartog ortnv RME dev nepiopileTal o€
NPAyMaTIKEG KATAOTACEIG. 'Eva padnuatikd npoBAnua, To onoio €xel vonua yia Toug padnteg, 6a pnopolose
va anoTeAEcel TNV AdQeTnpia yia pia dnuioupyikn nopegia and Tnv arunn O1aiodnTIKN yvwon HEXPI TNV
TUMNIKA €KpPaacn.

NMapadeiyua
3cm >Tnv gikova unapxouv dUo TETpAywva, £va npdocivo Kal £va KAPe.
Tn xpovikn oTtiyun t=0 1a dUo TeTpdywva Exouv ioa euBadd, apou
2em ol NAgupec Touc eivai ioec (1 ex. n KaBeuid).

To €uBadov Twv TETPAywvwv au&avel e dIaPOPETIKO TPOMo. STo
npdoivo n nAeupd auédver 1 ek. TO AenTO, v OTO KAPE I

em@paveia avéaveral kard 0,1% T1nv wpa. Ma 1a gupadd Twv duo

TETPAYWVWV UNAPXOUV 0l NapakdTw arnoyeic:

a) To nipdoivo TETpdywvo 8a Exel navra UeyaAuTepo uBadov ano
TO KAPE Kal UdAiora n d1apopd Touc Ba auédveTal OUVEXWCG.

B) To ka@pe TeTpdywvo Oa €xel NAvTa UIKPOTEPO gufBadov anod To
npdoivo, aAAd n diapopd Twv euBadwv Touc Ba eAATTWVETAl OUVEXWC. Moia ano Ti¢ OUo ekOOXEC BewpPeEiTE
OTI ival n méavoTepn;
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STo napanavw npoBANua o paBnTAG MMOPEl va «@avrtaoTei» TNV Karaoraon, agol n peyEBuvon
AVTIKEIMEVWV AVNKEI OTO XWPO TNG gUNelpiag Tou. Edw To onuavTikd €ival 0TI n AUon dgv NpokUNTel APeoa
Kal ol haénTeég Ba npénel va Xpnoidonoifoouv padnuaTtikd POoVvTEAa via TIC WETABOAEC, Ta onoia aTn
ouveéxela Ba ouykpivouv. H diadikacia auTtn anoTeAei yvwpiopga TNG RME Kal €XEl TO XApAaKTNpa Tng
opIZOVTIAC KAl KaTakopuPpnG HabnuaTikonoinong.

EnavakaTtaoKeun Kal Jaéngarikonoinon

Me Tn A£EN «ENavakaTaokeun» anodidoupe TOV OpPO «reinvention» Mou anoTeAEl KEVTPIKA €vvoid TG RME
Kal o€ pia €ni A€En petagpaon Ba anodidoTav w¢ «ENAVENIVONGCN». H Xprion Tou OpPOU «ENAVAKATAGKEUN»
€xel npoTtabei ano 'EAAnveg epeuvnTeC (KoAéla, 2000) kal diaBETel pia QUECOTNTA MOU NAPANEUMEl OTNV
KATAOKEUAOTIKN avTiAnyn yia Tn yvwon.

Mpogavwg undapxel pia Aentr dia@opd PeTa&U TNG enavenivonong Kal TnG €NavakaTdokeung, agou atnv
npwTN dnA®VETAl oapwc OTI Ta PabnuaTikd €xouv enivonBesi and Tnv avBpwnivn KoivoTnTd, €VW OTN
0eUTepN OEV €ival ga®ng n eNICTNPOAOYIKN auTn VUEn.

Ac €pBoupe OPWC oTNV ouadia Tou Opou nou gival n dIdaKTIKA oTAcn TNV onoid Unovoei. SUPQwva PE TNV
apxn TNG ENAVAKATAOKEUNG, 0 O0XeOIAOUOC TwV dpacTnpIOTATWY, PE TIC onoiec Ba synAakei o padntnc, Ba
npenel va Tou Oivel TNV eukaipia va Piwoel pia dladikacia Opold JE €KEIV Mou (aiveral va exel
akoAouBnosl n avanTtuén Twv PadnuaTtikwv 10ewv. AUTO onuaivel oTI Ba npénel va BaoileTal oTnv artunn,
d1a106NTIKA yvwaon Tou pabnTn, n onoia oradiakd 6a PETAOXNUATIOTEI O AUOTNPEN, TUMIKNA HABnuarikn
yvwon. Edw o oxediaopog Ba ynopouoe va otnpixTei otnv Iotopia Twv MadnuaTtikwyv, w¢ nnyn EUnveuong,
Kal oTIG aTuneg AUOEIC TWV NadnTwv, Kabwg enixeipolv va AUoouv npoBAnuarta yia Ta onoia dev diabgTouv
YVWOEIC N aAyopiBPoucg Pe Toug onoioug pnopoUv va Ta AUgouv aueaa (Gravenmeijer, 1994).

A@oU npoadioplioTei N kaTaoTaon Tou npoBARuaTog, kabopileTal kalr n dIdAKTIKN nopeia wg pia diadikaaia
npPoodeuTIKAG WabnuaTikonoinong. H nopeia autn €ival kateuBuvopevn (guided), Pe TNV €vvoia OTI O
MadnNTAC ePNAEKETAl 0 dPaCTNPIOTNTEC NMou dIdBETouV Ga@r nNpooavaTtoAloho Kal uAonoloUvTal Ot €vda
OUYKEKPIPEVO pabnoiakd nepiBaAAov, To onoio €xel oxediaoTei kal opyavwBei Yye aTdxo TNV NpokAnon Kai
unooTnpiEn Twv Opdoswyv Ppadnuartikonoinong.

AuTd TO onoio €xel unoypappiosl o Freudenthal (1991) kal anoca®nviel TRV €vvola TNG ENAVAKATACKEUNG
gival To 0TI dev AvapévoUuNE 0 JaBnNTAG va KATaokeudoel Td Navra Jovog Tou. ‘Epgaocn 8a npenel va 000k i
OTO XApakTnpa Tng pabnoiakng diadikaciag kalr oxl oTov 0po kabeautd. Eival onuavTtiko ol pabnTég va
avTiAn@Bouv OTI N VEa yvwon €ival NpoowniKr Touc unoBeaon, yia TNV onoia kKail gival unsubuvol.

Ac £pBoupe Twpa aTnv £€vvola Tng JabnuaTikonoinong, n onoia xapakrnpilel Tn yadnoiakr diadikacia oTo
nAaiolo Tng RME.

O Treffers npdTteive Tn O1akpion OUO Pope®WV Padnuartikonoinong, Tnv opidvTia Kal TNV Katakopuen
(1987).

Katd tnv opifdvTia padnuartikonoinon ol HabnTég enixeipolv, HE TA YaABnuaTika epyaAeia nou diabETouy,
vad opyavwoouv Kal va AUOOUV &va «pedAIoTIKO» npoBAnua. O1 dpaoTnpioTNTEG Nou xapakTnpilovral wg
opIlOVTIEC €ival: n NePIypaPn TnG KATAOTAONG TOU MNPOBANUATOG ME padnuaTikoUc opoucg, n diatunwaon
£IKAOIWV, N EKTEAECN MEIPANATWYV, N ONTIKOMOINON TOU NPOBAANATOG, O EVTOMNIOUOC OXECEWV HETAEU TWV
NApapeETPpWY, 0 HETAOXNMATIOPOC TOU NpaypaTikoU npoBANPATog o€ €va 1000Uvapo JadnuaTtiko npopAnua.
H kaTtakopu@n pabnuaTtikonoinon xapakTtnpiletal and dpdoeig OnNwg:

N avanapacTacn MIag OXEong WE €vav TUno, n anodei&n Piac oXEong, N YEVIKEUON, N Mneplypaern evog
MadnuaTtikoU JOoVTEAOU UE auoTnpd YabnuaTikn yAwooa.

O poAog Tou d18dokovTa oTnv RME

O poAog Tou didackovTa aTnv RME €ival va opyavwvel, va Kateubuvel kal va dIEUKOAUVEI TOUG HabnTec.
Zuyxpovwe, OpwG, va aglohoyei Tn OI0AKTIKA TOU MopEia Kail gival €Tolhog va Tnv avabewpnoel (de Lange,
1996- Gravenmeijer, 1994). SUYKeKpIYEVA, KATA TN didpKeia Yiag dpaoTtnploTnTac, o JI0A0KWV:

e [poTeivel oToug MaBONTEG npoBARpaTa n, KaAUTEPA, KATAOTACEIC NPORARMATOC KATAAANAQ
EMIAEYMEVEC.

e Enikoivwvei pe Toug pabnTeg, divovTdag TOUG OTOIXEId KAl aneuBuUVoOVTAC TOUG EPWTHOEIC Ol OMOIEC
Toug BonBouv va €0TIAC0UV OTA GNUAVTIKA XapakKTnPIOTIKA TNG KAaTaoTaongc.
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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
Mnopei va xpnoipgonoinBei, yia va nepiypayel, va €Enynoel N va npoBAEWel TN OUMPNEPIPOPA AAAWV
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 Onuioupyia padnuaTikwv HOVTEAWV PEoa anod O1adikaoieC padnuaTikonoinong Macg emTPENEl TNV
EVVOIOAOYIKN OIAKPION: Of MOVTEAd MIAC MPAYMATIKAC KATAOTAONG KAl O POVTEAA YId Mia nNpayudriki
katdoraon (model of — model for) (Gravemeijer, 2002). A¢ anooca@nviooupe OPwg Tn JIAKpIon auTn.
KaBwg o1 pabnTec epnAékovTal og dpaoTnPIOTNTEG KHadnuaTikonoinong, dnUioupyouv HaBNUATIKEG OXEOCEIC
ol onoiec aTnv apxn npoadiopilovTal oTo NAAicIo TNG NPAYUATIKNG KAaTAoTaong aTnv onoia avagepovTal Ta
OUOXeTI{OMEVA HEYEBN. Ol OUYKEKPIUEVEG OXEOEIG-JOVTEAA avTAoUv To vonud Toug and Tnv npayuarikn
kataoraon. To YOVTEAO O AUTH TNV NEPINTWON MNOPEI va XApAKTNPIOTEI WC HOVTEAO TG CUYKEKPIUEVNG
KaTaoTaonc.

Kabwc 1o id1o HovTEAD NpoKUNTEl anod Tn NadnuaTtikonoinaon Kal AAAWV KaTaoTACEWY NPOoBANUATOG, ANOKTA
£€va YEVIKEUUEVO XapakTnpad, anooTaclonolsiTal anod To apxikd NAaiclo Kal AUTOVOUEITal wg £va aveEapTnTo
HabnuaTiko avTIKEIJEVO, TO OMoio Wnopei va xpnoigonoinBei yia nepaitépw pabnuaTikn enegepyaacia. To
MOVTEAO TOTE £XEI TNV £vVvOoId TOU HOVTEAOU yia AUon npoBAnudaTwy.

O METAOXNMATIONOG aUTOC npaydartonoleiTal oradiakd, evOoow Ol PadnTec HPeAETOUV TIC OXEOCEIC MOU
npoadiopifouv To HOVTEAO, TO onoio NAEoV avTA&i To voOnud Tou anod TIG CUYKEKPIUEVEG OUOXETIOEIG TwV
MeyeBwv oTa onoia avagepeTal.

H onuacia Tng Xprong MOVTEAWV OTnNV avanTtuén Twv PabnuaTikwv avadelkvUETal Kal and Tn HEAETN
IOTOPIKWV KEIMEVWYV, ONWC Td OnTIKA TOU EUKAEIdN. 2TO OUYKEKPIYUEVO £pyo O EUKAEIidNG nixeipei Tn
dnuioupyia YEWHETPIKWV MOVTEAWV TNG OMNTIKAG MAC avTiAnwng Kal €ival XapakTnpIoTIKOG 0 TpOMNog UE Tov
onoio avanTuooel Kal ene€epydadleTal Ta JOVTEAA TOU.

>Tnv ouocia akoAouBei pia diadikacia opIlOVTIAGC KAl KaTakopupng uabnuaTikonoinong. SUYKEKPIPEVA
XPNOIYONOIEl WG apeTnNpia ToV TPOMO HPE TOV OMoio avTiIAauBavopdoTe TO XWPO KAl Td AVTIKEINEVA Mou
UNApXouVv Ot AuTOV Kdal ONUIOUPYEI YEWHETPIKA HOVTEAA Yyid va anooca®nvioesl TNV avTiAnwn Hag yia Ta
avTIKEieEVa auTda. KevTpikn Tou €niAoyn n avanapaoTacn Tou PeyEBoUG evOC avTIKEIYEVOU WE TN ywvia and
TNV onoia (aiveral To AvTIKEIUEVO QUTO. ZTn OUVEXEIAQ dNUIOUPYEI YEWHETPIKA OXNUATA Yid TNV NEPIYPAPN
NOAU OUYKEKPIMEVWV KATAOTACEWV, TA MEAETA PE aQuUOTNPA PABNUATIKO TPOMO Kadl TEAIKA oxnuaTilel pia
YEVIKN Bewpia yia TNV ONTIKA Jag avtiAnyn.
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RME kai XpRon tTng TexvoAoyiag

H BeTIkn ouveiopopd TNG XPronNG UNOAOYIOTIKWV epyaAeiowv Osv (paiveTdl 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.
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EKNAIAEYTIKEXY APAXTHPIOTHTEXZ TIA TO AHMOTIKO

1.1 EnavaAapBavopeva pynpobeTnuaTta/tessellation

AT A
£ J" [

"‘?f ﬂ""’f i.""f'f L"f; [

13..,,1&.\1’ {LI,,\.,, “"“:

hL.,.

.14 \
”ﬂf | ﬁ-

E/Kova 1: O NTova)\VT

>ac kavel kAT evrunwon oTnv  napandavw ikova; Mpokeiral  yia  €va  enavaiapfavopevo
wneobéTnua/tessellation Tou NTOVAAVT @Tiaypévo oTov unoAoyioTh. Ti €ival OpwG enavaAauBavopevo
wneobéTnua/tessellation;

Me TOV Opo «tessellation» ava@epopaoTe o€ kdaBe enavaAauPfavopevo npotuno (pattern) and
aAAnAogpnAekopeva oxnuarta. MpokeiTal yia hia enikaAuwn snipaveiag ano enavaiauBavopeva noAlywva
N dAAa oxnuaTa PeE TETOIOV TPOMO, WOTE VA UNV UNApXouv Keva r aAAnAenikaAlyelg. H AEEn «tessellate»
NMPOEPXETAl aAnNO TNV E€AANVIKN A£EN «TEOOEpPaA» Kal apxika avagepodotav ornv TonoBETnon MIKPWV
TETPAYWVWV N KUBIKWOV NAakIdiwv PYe TpdMNo, nou va dnuioupyeital €va pwodikd. H dnuioupyia auThng Tng
AEENG oOuVOEeTal WE TO YeEYovog OTI Ta nAakidia o€ OXAMA TETPAYWVOU MnopoUv nio €UKoOAd va
guvTaipiacTouyv.

E€aipeTikng a1oONTIKAC dlakoounTika enavaAauBavoueva HoVvTEAA anod YEWHETPIKA OXNKATa ouvavTd Kaveic
oTNV TEXVN NOAA®V AdwV. TNV ICAQUIKN TEXVN, €EaITiac TNG anaydpeuonG avanapdoTaons oKNvV®y ano To
(PUOIKO KOOPO, Ol KAAAITEXVEG Tou IoAAu €ival acgUykpiTol oTn XPNon €navaAauBavouevmVy YEWPETPIK®OV
oXediwVv Kal HwodikwV.

Eikova 2: Eva apa,BlKo enavaAauBavousvo (,unqooeerr),ua anomv AAa/ana Tn¢ Ionaviag.

O OAAavdOg M. C. Escher eival €vag anod Toug KAAAITEXVEG mnou €yivav 10iaiTepa didonuol yia TIC
dnuioupyieg tessellations. Av kal evTUNwoIAoTNKE and TNV ICAAUIKN TEXVN, €0WOE TN OIKM TOU MPOONTIKN
OTa a@npnMEVa YEWHETPIKA OXNMATA nou ixe ouvavTtnoel. uvdudalovtac Tn dnUIoupyikOTNTA PE Tn Babia
yVOon TwV Padnuatik®wv, dapXIioe va ek@palel TIG 10EEC NMOU €IXE OTO MUAAO TOU Kal va OnuIOUPYEI
nepitTexva enavalauyfavopusva wneobeTruarta/tessellations Pye TN HOPQ Wapi®V, NOUAI®V, EVTOHWV K.AM.
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:-—’r"'_r-.‘“ e S e e
scher ue nouAid kai BApKeg.

auBa vc'J,usv qj(poe_érh

Eixéva 3: Eva enava) ua Tou M. C. E

>TO NMPpWTO HEPOC Twv dpaoTnploTNTwyV B6a avalnTriooupe snavaAduBavopeva wngobetrnuaTta oe PiBAia
TEXVNG kal oTto OJ1adikTuo, ©a KATAOKEUAOOUWE HWeE Tn PBonbeia Tou unoAoyiotTn Ta OIKA HAG
enavaAauBavopeva wneoBeThpaTa e noAlywva kal oTn ouvéxela B8a Ta {wypagicoupe. Mnopei OpwWC
kaOe €idoc kavovikoU noAuywvou va dnuioupynoel enavaAaupfavopevo wneobernua; ©a pnopoUcdaps,
Aapaye, va ouvDOUGOOUNE MEPICCOTEPA aAnod €va €idn KAVOVIK®WV MOAUYWOVWYV, YId VA KATAOKEUGOOUUE €va
enavaAapBavopevo wngoBETnua; Autd €ival dUo epwTruaTa nou B6a pnopéceTe eUKOAA va aANAvTrOETE OTO
O0cUTEPO MEPOC TwV OPACTNPIOTATWY, AV CUVEPYAOTEITE ME TOUC CUUHMABNTEC KAl To dAOKAAO 0ag Kai
NPoonadbrosTe va «anoKPUNTOYPAPrOETE» TA €IKOVOUNVUUATA TOU UMOAOYICTH.
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1.2 Np®WTO EKNAIBEUTIKO CEVAPIO YIAd TO ONHOTIKO

1.2.1 ®UAAO epyaciag - EnavaAapuBavopeva YNPOOBETAHATA OTNV TEXVN

1) Napathpnoe og BiBAia TExvNG kal oTo diadikTuo didgopa £pya TEXVNG HE enavailapBavoueva oxnuara
Kdl KaToniv oUPNARPWOE TOV NAPAKATW Nivaka:

AvTikeigevo TEXvVNG (nivakag, FreEwWMETPIKA GXApATa nou
ANBOOTPWTO, HWOAIKO K.AM.) enavaiauBavovrai

2) MNoila and Ta napakdtw €pya TEXVNG €xouv anAd enavailapBavopeva oxnuara kai noia pnopolv va
BewpnBouv enavalauBavopsva YneobeTruaTta (tessellations);

Me tov 6o tessellation avapepopaote oe x&be emavohauBavopevo potiBo (pattern) amd oAAMASUTASKOUEVY |
OYTUATX E TETOLO TOOTO, WOTE VO NUADTTETAL Lol ETLPAVELX YWELS VO LTIXEYOLY KEVE 7] ETUAADELC. 5

3) Moio ano Ta enavailappavopueva YneobeTnuaTa/tessellations oou dpeoce NEPICCOTEPO KAl YIATI;

'Epyo NMAEIAAEZ/ Nnpnidec, ' KM= 17
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4) Mnopeic va oKePTeic kanola enavaAapBavopeva yneobeTriuaTa/tessellations nou ocuvavTag kadnuepiva
oTn @UaOn, OTo ONiTI 1] OTO OXOAEi0;

5) Mnopeic va (wypagpioslig oTo napakdTw nAaiolo €va enavalapBavopevo YynpobeTnua;
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1.2.2 ®UAAO epyaciag - Kavovika enavaAappBavopeva yngpobeTnHarTa/regular tessellation (1)

>TIG dpaCTNPIOTNTEG Mou akoAouBoUv Ba OdouUAEwoupe PE To ABdkIO. AC KAVOUUE, OMWG, NpWTA Mia
oUvTouN MepInynon oto nepiBaiAlov Tou.

Wneida T T TR = : .

Kaupag el . WI‘]'(Plal'J Logo
Edw ! Edw ypagoupe
Cwypailel TIG EVTOAEG O€
n Xehwva. yAwooa Logo.

WYneida
MeTaBoA&ag
SUPOUWE PE TO
MoVTiKI TV
Mnapa kai
BAEnoupe va
aAAalel To
oxnAua oTov
Kappa!

WYneida XeAwva

o

MNa va ypagel n XeAwva orov KauBa 6a npenel

1
} Q. va €ival NnaTnPévo To Kouuni YE TO Jaupo
MOAUPI.

Mivakag evTroA®wv nou HNopoUME va XpNOIHONOINCOUME OTNV Yngida Logo

Aladikaoia ANOTEAECHA-YEYOVOG

>Bnosypagika KaBapilel Tov KauBa kar enavagepel
TN XeAwva gTnVv dpxIKn Tng B€on

Ka@dapioe KaBapilel Tov KauBa kai aprvel Tn
XeAwva arn B€on nou BpigkeTal

ZTnvapxn Enavagpépel Tn XeAwva oTtnv apxikn
Tng ©¢éon, Xwpic va oBnosl Ta
YPAQIKA

MnpooTa a MeTakivei Tn XeAwva a Pnuara

gnpoota kartd Tn Oigvbuvaon  TNG
KEQAANG TNG
Niocw a MeTakivei T XeAwva a BrAuaTa npog
TNV avTiBeTn KaTeUBuvaon nou deiXVel
N KEQAAN TNG

Ag€id a >TpiBel TNV KEPAAN TnG XeAwvag a
Joipec dOekia

ApioTepd a >TpiBel TNV KEPAAN TnG XeAwvag a
Joipec apioTepd

STUAONGVW AveBalel Tn ypa@ida Tneg XeAwvac

STUAOKAT®W KateBadlel Tn ypagida Tnc XeAwvag

Foua 3BAver  TIC NOn  OXEOIAOMEVEG

YPAUUEC, APKEI va akoAouBnoel Tnv
EVTOAN Tou TUNou (UnpoaTtd 50)
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Ma va ekTeAEOEIG Kia anod TIG Nnapandavw evVToAEG, Ba Npénel va NATRoEIG To NAAKTPO Enter ) To Koupni d
nou BpioKeTal oTn YPAHKN €pYaAginv TNG wn@idag Logo.

To ypagikd anoTéAeopa otov KauBd PnopoUHE va TO enNeEepydOTOUNE KAl ypa@ikd, akoAoubwvTtac Ta
napakdaTw Pruara:
o0 Opifoupe «NEa ZeAida ZwypagIknc», NAaTwVTAG TO NPWTO and apioTepd KOUNNI TNG YPANMNG EpYAAEiwV.
0 Ano To pevoU «ZToiBa oeAidwv» ENIOTPEPOUNE OTN O€AiIda XEAWVWV NOU NUACTAV, NPONYOUHEV®G.
>Tnv pndpa epyalsiov napatnpoUphe OTI €xOuv ePgavioTel véa epyaAeia. Me TO epyaAesio
«0@Payida» PNNopoUNE va «ao@payicoupe» 0,TI Kavape oTnv avTioToixn ogAida {wypagIkng.
o Ano To pevoU «ZToiBa ogAidwv» nnyaivoupe ndAl orn oegAida (wypa@ikns. H XeAwva navel va
UNApXEl KAl PUnopoUUE va XPNOIYOMNOoINCoUNE Ta epyalegia {wypaPIKAC yia va €NeEEpyacToUNE TO
ox£J016 pac.

Canias oo O
Apysio Emsicpyooic  Epyarsio Zroifo omhidwy  PuBpiozig

EES R DA/ / EIHO®® & /TR

Lt

1) TNV Napakatw €ikova BAENEIC TUANA &vOC¢ pwodaikoU and Tnv Mopnnia. Molo YEWMETPIKO OXNUa
anoTeAei Tn Baoikr) enavaAauBavousvn yneida;

2) Mnopeic va XpnoIYONOINCEIG TOV UMOAOYIOTN) OOU Kdl TO AOYIOUIKO ABJKIO, YId VA KATAOKEUAOEIC Kal
€0V €va napopolo enavaAauBavouevo wneobETnua (tessellation):
a) Avoi&e 1o ABdkio.
B) 0dnynoe Tn XeAwva, divovTac TIC KATAAANAEC eVTOAEC oTnV wn@ida Logo, WOTE va oxnuaTiosl €va
TETPAYWVO.
Y) =Tn ouvexela odnynoe Tn XeAwva, woTe va «{wypagigsl» €va enavailauBavopevo wyneobeTnua and
TeETpAywva.
0) AvoiEe Tn oegAida (wypa@Iikng Tou APBakiou kKdl encEepydoou KAAAITEXVIKA TOo enavaAaupavopevo
WYneobeTnua (tessellation) Nou KATAOKEUAOECG.

3) EkTUnwoe, KOWe Kal KOAANCE oTo NapakdTw nAaiclo To enavaiapBavopevo YneoBbETnua oou.
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1.2.3 ®UAAO epyaciag - Kavovika enavaAappBavopeva yngpobeTnHaTa/regular tessellation (2)

ANTAN A S
et

Yes .i@'iw
?1

-

Eikova 1: BulavTiko pwodiko, d1aB&oiyo nAekTpovika (Tov 1/2008 n
6I809UVOI’] gival: http://library.thinkquest.org/16661/gallery/grammar/13.html)

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

1) MNolo yewueTpIkd OxnUa anoTeAei Tn Bacoikn enavaiapBavopevn wngida oTic napandvw €IKOVEG;

2) Mnopeig va xpnoIKJONoIRCEIG TOV UNOAOYIOTR OOU Kal To AoYIOMIKO ABdKIO, Yia va KATAOKEUAOEIG Kal E0U
€va napopolo enavaiauBavopuevo ynepobetTnua (tessellation):

a) AvoIEE To AoYIOUIKO ABdKIO.

B) 0Odnynoe He TIC KATAAANAEG evTOAEC TN XeAwva oTnv wneida Logo, yia va oxnuartiosl éva IG0NAEUpo
Tpiywvo.

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

0) Avol&e Tn oeAida wypa@ikng Tou ABaxkiou kal encEepydoou KAAAITEXVIKG TO enavaAapBavouevo
YneoBbeTNa (tessellation) nou KATAOKEUAOEG.

3) EkTUnwoe, kKOWe Kal KOAANOE OTO NAPAKATW NAAICIO TO ENavaAauBavouevo YneoBETNUA oou.
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1.3 AEUTEPO EKNAIBEUTIKO COEVAPIO YIAd TO SJNHOTIKO

1.3.1 ®UAAO epyaciag - Kavovika noAUywva Kal TEOAQOHEVEG YPAHHEG

>TIG OpacTnpPIOTNTEC TOU OEUTEPOU EKMNAIDEUTIKOU Oevapiou Ba XpnoIYOMOINOEIG KUPIWG TO €pyalEio Tou
ABakiou pe To Ovopa MeTaBoAac.

= = Ok

#parn Frefrreanty Exmniin Troie mRbon Fudpimg

Bz B

Kivovtag pe To novTiki autd To MeTaBoAéa, i
i pnopeig va petaBalAeig To peyeBog TNG ywviag i
i TOU MOAUY®VOU. :

Kivovrtag pe To novTiki autd To MeTaBolEaq,
HNOPEiG va PETABAAAEIG TO PAKOG TWV MAEUPDV |

W\

b g s Wi _-|_4|| WO & TOU no)\UYO'.)VOU.
A & T
L imi G R —"

Kivovtag pe To novTiki autdé To MeTaBoAéa, i
i gnopeig va PETaBAAAElG Tov  aplBud  Twv
i MAEUPWV TOU MOAUY®VOU. H

Aiadikaoia Mistiriol

1) Xpnoiyonoinoe Tn diadikacoia Mistiriol kal To MeTaBoAéa kal npoonddnoe va KA&ioeIg TNV TEBAAOUEVN
YPAUMN. ZUMNARPWOE TO NApakdTw Mivakdaki:

ywvia o€ Hoipeg apiOpoc NAsUp@V ovopacia noAuywvou

Ti oupnépaopa Byaleic; € noleg NEPINTWOEIC KAEIVEI TO OXANA;
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Mmpiwooyiog Wirgiba  Epyniio BodBon
5

o S i Ealeks - vl o, Pubulov

CEEES

Apytio EMcizowiots Mg LOGO

| M TS

= | Co— 17

| e ETTIRGALRPI ap_TToMyiiviey  TTAEUPE, rRog_TTAEUpay
fermervichofie ap_mokuyawvunviermovdhape TheupclumpaaTd
lapioTepd 1803600 TAsupéc

pipeng_mhcopég |30

Aladikaoia Mistirio2

TeTpadio MabnTn

i Edw Mnopsic va opioeig Tov

i apiBpod Twv apibpod Twv

i MOAuy®VvwvV nou BEAeIG va

i Lwypagioel n XeAwva yupw ano
i pia Kopuen.

Edw pnopeic va opioesig Tov
i apIBud Twv NAEUp®V KABE
i MOAUYWVOU.

Edw pnopeic va opioeig To
i MNKOG TNG MAgUPAG KABE
i NMOAUY®@VOU.

2) Xpnoiyonoinoe Tn diadikaoia Mistirio2 kal npoonddnoe va Bpeig ndoa I00NMAsUpa Tpiywva HNopei va
ypawel n XeAwva yUupw anod To onueio €kkivnong Tng.

3) Meipapatioou pe Tn dladikacia Mistirio2, pe Oi1a@opa €idn nNoAuywvwyv, Kai

onMioUpynoe €va

enavaAapBavopuevo wneobeTnua-tessellation. SUPNANPWOE TOV NAPAKATW MNivVAKa:

Eidog Moipeg ApI1OpoG NnoAuywvwyv | ABpoiocHa yoviov | Alaipeon Tou
noAuywvou ECWTEPIKNAG YUp® anod To onuEio YUp® anod 1o 360 HE TIG
ywviag €KKivnoNng TNG onMEeio ekkivnong HoipEg TNG

noAuywvou XeAmvag NG XeAwvag ECWTEPIKNG

ymwviag Tou

noAuywvou

4) Ze TI oudnépacua kateAn&eg pe Baon Tov napandvw nivaka; Moia €idn kavovikwv noAuywvwv 6a
HNopoUCeC va XPNOILOMOINOCEIC YIA va KAAUWEIC JIa ENIPAVEId, XWPIC va aPnosIiC KAnolo KeVO;
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TeTpadio MabnTn

Mikpérooyog Wnplsa  Epyahela Borfzia
fpyeio Enchepyacia Epyoheo  Eroifo ochiwy  PuByiomg

CRER=3CY

Apweio  Encepyacia Avoliman  Mnwovi LOGO

0O & $ @ Ak »ionx

Aawaaia:
MeTafinTh AnS

enkdilugn

Monospaced v 12

raned iIARUpECL rmARUpECZ rmAzupEgd nuixge
L[pmpooté ik _mieupdc S=ELd 380/ imh

Zlumpoctd wixog mAevpds S2ff3E0/ :mieupécZleplc

B[umpoctd wixoc gepds S=ELE 360/ :mieupEc3] ]

Me TIG METABANTEG
noAuywval, noAUywva2
kal noAUywva3 opiloupe To
nooeg popeg Ba
enavaAneBei kabe €idog
noAuywvou.

avw
ot enough inputs
ot enough inputs
"t enough inputs
F enough inpucs

Me TIC HETABANTEG
NAEUPEGL, NAEUPEC2 Kal
NAEUPEG3 opilOUHE TOV
apiOuo Twv NAEUPWYV ToU
noAuywvoul, Tou
NOAUY®VOU2 Kdl ToU

Rsvosa [ v noAuywvou3 avTioToixd.

Lponiyuvez [T 2]

Ljotévavos [0 tij

L ricupiet [ J Me Tn peTapAnTn

L racunecz 2 3 T 5 |..II"]KO'(;_I'I)\€l:Jp('ZIC opiCo'uus
L reuntca 3 J [12 R e eI TO WNKOG KABe nNAgupdag.

ifitipc_niteup... | 10 ‘—3{': 140 1

Aladikaoia Mistirio3

5) Xpnoiponoinos Tn diadikacia Mistirio3 yia va O€IG av YNoPEiG va ouvOUACEIC NEPICCOTEPA anod &va €idn
KAVOVIK®V MOAUY®WVWV Kal va KAAUWEIG JE auTd pia emipdveld yUpw ano €va onueio, Xwpic va Jeivel

KAMNoIO KEVO.

a) Mnopeic va npoBAEYEIG ouvOUACHOUC MOAUYWV®WY NMou Ba KAAUATOUV TNV EMIPAVEIA XWPIC KEVO; Av
vdal, TOTE YPAWE TOUG cuvOUAoNoUG auToUC NApakaTw:

y) Fpawe OAouc TOUuG cuvdUAoNoUC TWV KAVOVIK®OV MOAUYOVWV MNou PBPRKEG, ol onoiol pnopolv va
KaAUWouV Jia eNIPAavela Xwpic va aproouv Keva PNETAEU TOUG.

g T £ o 1 00 0 T
b2 o T £ 0L (0 o1 . T

KT T EoT 011 02 Yo 1 T

0) Molo €ival To ABpoIoHA TWV YWVIOV TwV MOAUYWVWV YUpw and To onueio ekkivnaong Tng XeAwvag
OTIG NEPINTWOEIC NOU KAAUNTETAI OAOKANPN N YUPW ENIPAVEId, XWPIC KEVA 1 AAANAOENIKAAUWEIC;
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1.3.2 ®UAAO gpyaciag - Ta «NAAKOOTPWTA> TOU Penrose

Aeiyua ano 1n douAeid Tou R. Penrose, ndtwua oto Carleton College Twv HIMA, diabgaiuo Tov 1/2008 oTnv
nAektpovikn dievbuvan Tng PiIBAI0BNKNC LE QuUOIka poTiBa Tou Tav AAeEdvTep:
http://easyweb.easynet.co.uk/iany/patterns/aperiodic_tilings.htm

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

2) O Penrose avakdAuwe apxika Tpia feuyn «nAakadiwv» nou pnopoUv va kKaAUWouv Hia enipavela Pe

TETOIOV TPOMO Mou, Ev® pac dnuioupyoUv Tnv avTiBeTn evrunwon, dev oxnuaTifouv enavaAauyBavopeva
MOVTEAQ.

ApyoTepa o Penrose peiwoe Ta Tpia (euyn o€ €va. Me To {gUyoG Nou EUEIVE YWWOTO WG «a kite and a dart», dnAadn
«QETOC Kal BENOG», MNOPEi va kaAuPBei Jia oAOKANpN enipaveia Xwpic va enavalauBAaveral Kanolio PJovTeAo!

< ¢- dart

<- kite
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Mnopeic va KOWEIG Ta Napanavw «nAakidia» kal va Ta XpnolKonoInoeiC w¢ NpOTUNd YId VA KATAOKEUAOEIG
Kal dAAa, PJe Ta onoia oTn ouveExeld Ba KaTaokeudoesic To OIkO oou WwngobéTnua; Av Beg, pnopeic va
XPNOIKONOIRCEIC Ta Nnapandvw npdTuna Kal va KOWEIG Ta avTioTolxa «nAakidia» o€ €va ogouyydpl. ‘ETol,
Ba dnuioupynosig Ta dIka oou o@payldakiad. AQoU BAWEIC PE TEUMEPA TN HIA HEPIA TNG «Oo@pPayidacs,
hropeic va @Tiageic 1o dIkd gou wneoBernua (n dieuBuvon TngG €ikdOvag oTov KOPBO Tou pabnuartikou
KOOHOU MouoA@pap Tov 1/2008 civai: http://mathworld.wolfram.com/PenroseTiles.html).
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EKMAIAEYTIKEX APAXTHPIOTHTEX ITIA TO TYMNAZXZIO

2.1 OepgaTiKn evoTNTAa: ONTIKO NeEdio — NnpoonTiIkKO €ninegdo

EIZAINQriKez nNAHPO®OPIEZ

'Eva p€pog ano Tic dpaaTnpidTNTEG Nou akoAouBouv oTnpifovTal oTnV £vvola TNG ONTIKAG Kag ywviac, dnAadn Tng
ywviag nou oxnuatifouv ol ONTIKEG JAG AKTIVEC PE TA AKPA TOU AVTIKEIYEVOU Mou Napatnpeoupe. O Tponog, OUWG,
ME TOV onoio n Opacn pac dnMIoUPYEI TNV avTiANyn TOU XWPOU Mou pacg nepIiBAAAel €xel oav anoTEAEoUa va
avTIAauBavouacTe To XwPo auTtd npoonTikd, dnAadn napapopPwpévo. O NPOONTIKOC XWPOC Kal TO MPOONTIKO
0danedo €ival ol £VVOIEC NAVW OTIG OMnoiec atnpidovTal ol UnoAoineg dPAaTnPIOTNTEG.

>Ta Keigeva nou akoAouBouv undpxouv nAnpogopiec ol onoie¢ 6a ogag Bonbricouv va KATAVoOroeTe TOOO
TNV €vvold TNG ONTIKNAG KAG Ywviag 000 KAl TNV &vvold Tng NPoonTIKNG Napapoppwaong.

H onTikA pHag ywvia

H onTik pag avtiAnyn, dnAadn o TpPOMNOG PE TOV 0Onoio
avTiAauBavopacTe Ta owPaTta oTo QUOIKO NePIBAAAOY,
Mnopei va peAeTnBei PHEOW MIAC OUYKEKPIYEVNG ywviag, n
onoia ovopadeTal onTikn ywvia Tou naparnpnTn. H HeAETN
TNC ONTIKAGC MAG avTiAnwng Pe TNV BonBeia ywviov €AKE
TNV KaTaywyn Tng and Toug apxaioug ‘EAANVEG.

(H sikova npoépxeTal and 1o Qualkd TURua Tou MNaveniorn-
Miou Tng Z1ykanoupng kal Tov 1/2008 n dieuBuvan sivai:
http://www.math.nus.edu.sg/aslaksen/projects/perspective/)

AUO XapakTnpIoTIKEG ONTIKEG MAC YWVIEC, KaATAd TNV
napatnpnon &€vOog avTikEIévou nou  BpiokeTal o€
andaoraon, givai n 6 kal N w, €K TWV onoiwv N pia KaAunTel
TO AVTIKEIMEVO KaB’ UYWog Kal n aAAn kata NAAToG.

Eival xapaktnpioTikd OTI katad Tnv Avaygévvnon ol {wypdgol, NoAAoi and ToOUuG OMoioug NTav CUuyXpOovwg Kal
ognoudaiol Yadnuarikoi, eNI{NTWVTAC VA AnEIKOVIooUV PE MEIOTIKO TPOMO TO PUOIKO NEPIBAAAOV Kal TA AVTIKEIMEVA
TOU, JeAeTouoav TPOMOUC va Tadeponoifoouy Tn ywvia 6paonc Twv avTiKEIHEVWY nou (wypapilav.

'Evag ano Toug {wypdagoug auTtolcg, o Albrecht Durer, €iX€ KAVEI CUCTNUATIKEG NETPNOEIC KAl EIXE €NIVONOEI
KATAOKEUEC ME TIC onoie¢ napatnpoUoe Ta avTiKeiyeva nou {wypdagile and CUYKEKPINEVN AMETABANTN
ywvia.

H eikdva npoepxerar ano Tnv nAekTpovikn napouoiaon Tou 11% kepaAaiou Tou BiBAiou «TeTpaywvilovTac Tov
KUKAO: H lewueTpia otnv TExvn Kai TNV APXITEKTOVIKI» Tou oA KaATep, ano To MavenioTriuio Tou NTdpTou8 Kai
ToVv 1/2008 n dievBuvor) Tnc eivai: http://www.dartmouth.edu/—matc/math5.geometry/unitl 1/unitl1.htmi#top
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'HOn, ONw¢ paiveTal oTo Napanavw oxedIo, €iXe PEAETNOEI TN OXEON ywviag kal UYoug, WOTE va KATAVONJEl
KAAUTEPA TIC ONTIKEC NAPANOPPWUOEIC MOU UPIOTAVTAl TA AVTIKEIJEVA Nou BpiokovTal o€ Jeydaia uyn.

'Eva XapakTnpioTiko NpoBANUa nou oxeTi(eTal PJE TNV ONTIKN ywvia 8€aong evog otabepol aAvTIKEIPNEVOU
gival kar To €€ng: Moia cival n diaTa&n ekeivn Twv BeaTwv oTnv onoia BAEnouv pia napouciacn To idl0
«KAANA»

i A
H padnuarikn neplypadn Tou NpoBARUATog avayeral otnv eUpecn TNG KAKNUANG eKeivng, NAvw oTnv onoia
oAol ol BeaTég BAENouv Pe Tnyv idia onTIKN ywvia pia napouaiaon.

A ]

/

H kaunuAn autn €ival €évag KUKAOG, evw n JabnuaTikn €€fynon otnpileTal OTIC EYYEYPANMPEVEC YWVIEG Mou
Baivouv oTo id10 TOED.

O NPoonTIKOG XWPOG

'ExeTe oKePTEI NOTE OTI Ta NpdyuaTa nou napaTtnpoUus yUpw Pag, 1I31aiTEPA auTa Nou BpiokovTdl O ApKETN
anoaoTtaaon, gaivovTal NoAU d1apopeTika ano o6,TI ival aTnv NpayuaTikoTnTa; H diagopd auTn Yag emTpénel
va MIAGUE yia TA «@alvOUEVA AVTIKEIMEVA» Kal yid Ta «NpaypaTika avTikeiyeva», dnAadn yia Ta
avTIKEIHEVA ONWG paivovTal and andoTaon Kal Ta avTiKeEigeva Onwg gpaivovTal and KovTa.

et X

Tov 1/2008 n d1elBuvon TG €IKOVAG 0TO JIKTUAKO Tov 1/2008 6|£L'Jeu0n ™G leoVaq oTo
koupo flickr eivai: dikTuakO kOuBo flickr givai:
http://www.flickr.com/photos/theunholytrinity/sets/872208/ http://www.flickr.com/photos/flc/76701319/

>Tn dIdpKeIad Twv dpacTnPIOTATWY MOU ava@EPOVTAl GTO MPOONTIKO €MiNedo Kal oTov nMPoonTikd Xwpo Ba
MEAETHOOUWE, PE TN Bonbeia Twv PadnuaTik®wyv, TOV TPOMO MouU (PdiveTal €va TETPAYWVO NATWHA Kal €vda
OWWATIO JE PEYAAEG OIAOTATEIG.
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To npoonTIKO TETPAYwVO, Aoindv, €ival To @aivOPeEVO TETPAYWVO KAl O MNPoonTIkKOG KUBoG eival o
(Paivopuevog KUBOG Kal oToxoG Hag €ival va BpoUpe TpOMNoOUG va KATAOKEUAJOUHE TA AVTIKEIYEVA AUTA, WOTE
va @aivovtal 600 To duvaTtov Mo QUOIKA. APKETOI KAAMTEXVEG TO npoondabnoav auTto KaTta Tnv
Avayévvnon kal gueic 6a xpnoipgonolinooupe Tn NEB0dOo nou npoTeivel o Jean Pelerin.

H kaTaokeun Tou Pelerin

O Jean Pelerin (1445-1522), nou e€ival yvwoTog kal wg Viator, €5€dwaoe To 1505 TO €pyo Tou EIKOVIKI)
lpoonTikn, O6Nou Nepieypa@e &vav anAd dAAd Kal €yKupo TPOMO yid TNV KATACGKEUN TOU MPOONTIKOU
eninedou.

AG O0UNE TNV KATAOKEUN auTr| 0€ PACEIC, WOTE VA HNOPECOUNE OTN CUVEXEID VA TNV EPAPHOTOULIE.

ddaon 1n: Frpappn Tou opifovTa kKai onUEio PUYNG Opijoviag @ -
O Pelerin xpnoigonolsi Tn ypauun Tou opifovTa Kal navw O€ auTh
KaTtaokeudalel éva onueio ® oTo onoio @aiverar OTI GUYKAivouv ol
napdAAnAec ypapuéG nou kaTteubBuvovTal oTo BaBoc Tng eikdvac. To
onueio auTo eival yvwoTd Kal w¢ onueio guyne. Eniong AauBaver um’
owiv kal Tnv anooTtacn N® Tou naparnpenTn N and Tnv €ikova.

Xwpilel To TUAKa AB og ioca TUAUATA KAl TA EVWVEI UE TO CNUEIO
PUYNG.
B
®aon 2n: H diaywviog Opifovrag 0 M
-

TN OUVEXEIOd KATAOKeUAdel To OlaywVIo TUAMA Nou evwvel To I Pe To
akpo A Tng Baong.

To TUAMG auTd JdnuIioupyei onueia TOPNG ME TIG €uBeiec nou
ouykAivouv. Ta onueia autd Ba kaBopioouv oTn cuvéxela ano nou Ba
QPEPOUHE NApAAAnNAEG Npog TN ypapun Tou opilovTa.

daon 3n: 01 napaAAnAeg npog Tn YpAaHHR Tou opidovTa

Ano Ta onueia TOPNG PEPVEl NapaAAnAeg npog Tn Baon. OpilovTac ) n
O1 NapdAANAEC QUTEC TEUVOUV TIC OUYKAIVOUOEC Kal Onuioupyouv /,//
To npoonTikd dansdo, dpa Kal To NPOONTIKO £ninedo. v
fF T T X L/\/
A L Wi NN
A VZa WA
LN NN
/24 NN
Y AERE Y
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2.2 ApaoTnpioTnTEG Yia Tnv A’ Tupvaociou
2.2.1 ApaoTtnpioTnTa: ONTIKH FQNIA

OVOHATEN®VUHO HadnT®V: Tagn:

dUAAO epyaociag

To avOpwnivo PATI PNOPEI va NAapopolacTel Pe Wia o@aipa, OTO KEVTPO TNG OMOIAC CUYKEVTPpWVOVTAl Ol
ONTIKEC aKTIVEG Mou npoépxovTal and To avTikeigevo nou napaTtnpoUpe. O1 dU0 aKpaieg ONTIKEG AKTIVEG
kabopifouv auTo Nou anokaAoUWE ONTIKNA ywvia.

” Mpo®avwe, n onTIKN ywvia PJeTaBAAAETAl KABWG €YEIC YETAKIVOUUACTE,
0«“\4\6““ nAnoialovTag f anopakpuvopevol and To avTikeigevo, dnAadr kabwg

— MeTaBAAAeTal N anooTaon Pag anod To AvTIKEIYEVO.

Onzuc) yavia ApxIkG, Ba npénel va UEAETHOETE TO KEIYEVO MOU avAQPEPETAl OTNV

onTik yowvia (ouvodeuTikO AoyIiodikO, EvotnTa 2: EKNAIDEUTIKEG
dpaoTnpIOTNTEG YIA TO YUHUVACIO).

—

1) EkteAéoTte TO €ENG neipapa: Me Tn Bonbeia dUo pPIKpwv AenTwv pdapdwv (n.X. dUo HOAUBIA)
METPNOTE TNV ONTIKN Ywvia Pe TNV onoia ¢aiveTal eva avTikeiyevo (n.x. n nopta Tng aibouoag ano
TO €NAvVw PEPOC TNG MEXP! TO NATWHA). Z€ auTrh Tn dpacTnpldTNTa 0 €vag and Toug dUo TNC onadag
0ag kpaTtd Ta WOoAUBIa kal 0 AAAOG METPA ME €va HOIPOYVWHOVIO TN ywvia Kal TNV Kataypdgel.
EnavaAdBeTe To neipapa kai yia aAAa avTikeigeva, n.x. napabupa.

2) O1 eidikoi Aéve OTI n HEYIOTN ONTIKN ywvia, YEoa oTtnv onoia pnopoUpe va avTiAapBavopacTe
avTikeipeva, sival 100° nepinou. EEeTdoTe, e 6noiov Tpdno vouileTe katdAAnAo, av auTo euaTabei.

AvoiETe TO apxeio vision Tou AoyiopikoU. ZTnv 0806vn npoBaiAovTai:

'Evac kUKkAo¢ pe ké€vtpo O nou pnopsi va
peTaBaAAeTal and To onpeio X. = 5367 , ' ' '
Mia ywvia pe kopupn To O, XPWHATIOHEVN —_— [Mepnontoton] JNupyog] [Mpocracn]
yaAadia. H ywvia auTr ynopsi va JeTaBaiAe-
Tal, oupovTag To onueio M, evw, ouyxpoOvVwG,
eP@avieTal kal To JETPO TNG .

To 160 T nou opilel n ywvia navw oTov
KUKAO.

To koupni «ME&Tpnon TOEOU» Nou gugavicel To
METPO TOU TOEOU T.

To koupni «MUpyoc», and onou eu@avileral
£vac yvwoToc nUpyoc.

To koupni «MpogkTacn», anod ONou sPQavi-
{eTal N NPOEKTACN MIAG MAEUPAG TNG YwVidac.
'Eva koupni BonBeiag yia Tov TPOMO HE TOV
onoio WeTaBaAAlovTal Ta AvTIKEINEVA OTNV
00ovn.
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EPQTHMATA IN' TA AIEPEYNHZH:

3)

4)

STOV MApakaTw nivaka CUPNANP®OTE T OTAAN «MEWPETPIKO HPOVTEAO» WE TA AVTIKEIMEVA Mou
eu@aviCovral otnv 08dvn Kal avTioTolXxouv &va Mnpog €va HPE TA (PUOIKA AVTIKEIMEVA TNG NpWTNG
oTAANG.

Mpaypartikn kardoraon | FTEWUETPIKO HOVTEAO
OpBaAuoc

AKPQiEC ONTIKEG AKTIVEG
OonTikn ywvia

AUo poAUBIa
Moipoyvwuovio

MeTakIvnoTe TOo onueio M (UETABOAEAC) KAl KATAOKEUAOTE OTNV apxn OEEieC ywVieg, oTn OUVEXEIQ
0pBn kail oTo TEAOG apBAciec.

5)

Me To koupni «MUPYoC» €PPAVIOTE TNV €IKOVA €VOC YVWOTOU NMUPyou. MeAETAOTE TNV ONTIKN Ywvia
yla Tov nUPyo NMou Undapxel atnv odovn.

6)

Me Tn BonBeia Tou kKoupnioU «METpnon TOEOU» €UPAVIOTE TO PMETPO TOU TOEOU T. TNV 080vVNn 04cg
EXETE TWPA TN METPNON TNG YWVIAC Kal ToOU avTioTolxou To&ou. TiI mapaTnpeitTe; € TI cUuPNépaocua
KATAANYETE yIa TOV TPOMO HE TOV OMoio PETPANE TIG YWVIEC;

7)

MeTaBAaAeTe TNV akTiva Tou KUKAOU, oUpovTag To onueio =. EEeTdoTe av peTaBAAAETal Kal n ywvia.
MapaTtnproTe TN METPNON TOU TOEOU. 3€ TI CUUNEPACKA KATAANYETE;

8)

Me Tn BonBeia Tou PeTABOAEA KATAOKEUAOTE YWViIEG HEYAAUTEPEC Twv 180°. XpnoIJoMnoInoTe TO
Kouuni «MpogKkTaon» yia va JQaviosTe TNV NPoEKTACN Miag NAeupdc Tng ywviac. Moia gival n 6€on
TNC NPOEKTACNC TNG NAEUPAC WG NPOC TN ywvia; Av TIC YWVIEC AUTEG TIC OVOUACOUUE PN KUPTEC, va
OIaTUNWOETE €vav Kavova yia To noTe yia ywvia 6a ovoudleral un KupTtn Me Baon tn 6€on Tng
NPOEKTAONG TNG NAEUPAG WG NPOG TN Ywvia.
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2.2.2 ApaotnpioTnTa: TO MPOOMNTIKO AAMEAO

OVOHATEN®WVUHO HadnT®mv: Tagn:

ApxioTe, HEAETWVTAC TO KEIMEVO YId TOV MPOONTIKO XWPO (OUVOJEUTIKO AoyIouIKO, EvotnTa 2:
EknaldeuTIKEG OpaacTnpIOTNTEC YIA TO YUNVACDIO).

dDUAAO gpyaciag

1) Mpiv EpyacTeiTE OTOV UNOAOYIOTH, NAPATNPNOTE TNV NAPAKATW £IKOVA KAl ANAVTHOTE OTIC EPWTNTEIG
nou akoAouBouv.

a) Molo €ival To oxfpa nou Paiveral va £xel To dansdo;
B) Molo eival To npaypaTiko oxnua Tou dangdou; Mwc dikaloAoyeiTe TNV andvTnaor| oag;

AuTH akpIBw¢ TNV EVTUNWON NMou Pag dnUIOUPYEl Eva NMAAKOOTPpwTO Oanedo npoOKeITal va PJEAETOOUUE HE
Tn Bori@sia Tou AoyiouikoU. AvoIETE To apxeio tetragono Tou AoYIGHIKOU.

A r

>Tnv 00806vn nNpoBaiAerai:

'Eva Tpanéfio ABIA, oTo onoio pnopoUWe va HETABAAAOUME Tn MIKpR Bdon Al and To onueio A kai Tn
peyaAn Baon and To onueio B. And To onueio = pnopoUUE va AUEACOUME ) va EAATTWOOUNE TO UWOC TOU.
EnminAéov unapyouv Tpia KOUWMIA PETPRHOEWY, ANO TA Onoia PMNOPEITE va avTANCETE NANPOYOPIES yia TIC
METABOAEC TWV YEWUETPIKWV AVTIKEIMEVWV KAl TIC JETPNOEIG TOUC, KABWG Kal €va koupni e Tn Bonbeia yia
TNV KATAOKEUN TNG HEOOKABETOU €vOC TUANATOCG
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EPQTHMATA IN' A AIEPEYNHZH:

2) Na peraBaAete To UWoc Tou Tpanediou anod To onueio =. Av UNoBEoeTe OTI To TPAnEdio NApPIOTAVEI
€va danedo, noia aiobnon oag divel To dAnedo, KaBwg EAATTWVETAI TO UYOG Tou Tpanediou, kal noia
kabwc au&averai;

3) MeTpnoTe TIC UN NApAAANAEC NAgUpEC Tou Tpanediou. TI NApATNPEITE; ST CUVEXEIQ UETPNOTE TIG
YWVIEC TNG MIKPAG Kal TNG MeEYAAng Tou Baong. Ti napaTnpeite; TI NnapaTnpeiTe;

4) ZUpeTe Ta onueia X, B, A, woTte, e BAon TIC PHETPNOEIC 0aAG, va €ival BERalo OTI To TpaAnedio €XEl
METATPANEei o TETPAYWVO.

5) MeTaTpewTe TO TETPAYWVO O 0pBoywVIo NApaAANAOYpPAUMO KAl TN CUVEXEIA O€ TPANEJ0.

6) O®&pTe TN PECOKABETO TNG PeyaAnc BAong kail va eAEyEsTe av eival HECOKABETOC Kal TNG MIKPNG
Baong.

7) TMpoekTeiveTe TIG NAeupeg BI kal AA, woTe va TEPvovTal. Mou BpiokeTal To onueio Toung; Mwg
MMOpPOUNE va XapakTNPioOUNE TN JEGOKABETN wC Npoc¢ To Tpan&dio;

8) XwpioTe TN PeydAn kai Tn HIKpn Baon o€ TEOOeEpa ioa PEPN KAl KATAOKEUAOTE TA TUNPATA MOU
EVWVOUV Ta onueia Tng WIKkpng Baong Je Ta avTioTolxa onueia TG NeydAng Baonc.
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9) KartaokeudoTte Tn Olaywvio Al kal BpeiTe Ta onueia oTta onoia TEPVETAI PE TA TUAMATA MoOU
dnuioupynoarte oTnv nponyoUuevn dpaoTnpidTnTd. AnNd Ta onueia auta QEPTE NApAAANAEG NPogG TIG
Baosic.

10)MNpopavwe To danedo €ival opBoywvio n TETpAywvo. OEAouphe va kKAAUWoupe To OAnedo Me
TETPAYWVEG NAAKeC. NMw¢ pnopoUUE va To NETUXOUNE PE BAon TNV nponyoupevn dpaoTtnpldTnTa;

>nueiwon: To danedo Ba npenel YeETA TNV KAAUWN Tou va napoucidlel TNV NapakaTw €iKOva.

A r

Z o

X B

11)MeTpnoTe TIG JIACTACEIC TWV TETPAYWVWV ONWG (AivovTdl OTO MNPOONTIKO NATwUd. Bpeite Toug
AOYOUC TwV TUNMATWV Pe Tn Bonbesia Tou Aoylodikou. Ti napatnpeite; Mwg €Enyeite TIg
napaTtnproeIg oagc;

12)MeTaBalete To UWocg AZ. IoxUsl auTO NoU NApaTnPEnoaTte aTnv nponyouuevn dpacTnpioTNTA;

13)pAyTe Ta GUPNEPACTHATA GAC UE HOPPI KAVOVWV.
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2.3 ApaoTnpioTnTEG Yia Tn B’ Tupgvaociou

2.3.1 ApaoTtnpioTnTa: ONTIKH FNQNIA TOY OEATH

OVOMATEN®VUHO HaONTWV: Tagn:

®UAAO epyaciag

Na UEAETNOETE TO CUMNANPWMATIKO Keigevo TG ONTIKAG ywviag (ouvodeuTikd Aoyiopikd, EvotnTa 2:
EknaldeuTIkEG OpaacTnpIOTNTEC YIA TO YUNVAODIO).

e kaBepia and TIC napakdTw e€IKOvVeG eugavidovral PepIKoi BeaTéC o1 onoiol napakoAouBoUv pia
napouciaon. € noid Apaye and €IKOVEG AUTEG ol BeaTeég e€xouv Tnv idla ONTIKA Yywvia npog Tov
napouaiaoTh; Me dAAa Aodyla, o€ noia and auTeg ol BeaTég BAENouv OAol To i010 KAAQ;

MEeTpAGEIS YWVIWV
L

ZTnv 08ovn sugavidovTai:

'Eva kiTpivo opBoywvio napaAAnAdypappo 1o onoio pnopei va JeTaBaiAeTal anod Ta onyeia = kar M.
Ta eAeuBepa onpeia A, B, I, A, E, Z, nou €ival Kal KOPUPEG TWV AVTIOTOIXWV YWOVIWOV.

Ta koupnia «EuBsia», «Fwvia», «KUKA0G» nou gy@avifouv Ta avTioToixa oxnuarta arnv odovn.

To kouuni «MeTPROEIC YWVIWV» NOU gPQAavilel Ta HETPA TWV EEl YWVIWOV.

EPQTHMATA IN' A AIEPEYNHZH:

1) 3TOoV NapakdaTw Mivaka ouhnANP®WOoTE TN OTAAN «EWPETPIKO HOVTENO» HE TA AQVTIKEIYEVA MOU
ey@avifovral aTnv 06ovn.

Mpaypartikn karaoraon | FTEWUETPIKO HOVTEAO
Mivakac napouaiaong
OeaTec
OnTIKEG YWViEQ
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2) Me 1o koupni «EuBeia» eugaviote Tnv gubeia kal ToNoBETAOTE €NAvw TNG TOUC BeaTEG, TOV £€vda
dinAa oTtov aAAo. Ep@avioTe TIC METPNOEIC TWV YWVI®V, GXOAAOTE TIC OMNTIKEG YWVIEG TwV BeaTwV
Kal kataypdyTe Ta ouunepdopaTa oac.

3) AnokpUWTe TNV guBegia kal Pe To Kouuni «wvia» gugavioTe TN ywvia. TonoBeTroTe o€ dIATAEN TOUG
BeaTeéc Nndvw og auTr. ZXOAIAOTE Ta PETPA TWV YWOVIDV.

4) AnokpUWTe Tn ywvia Kal Je To Kouuni «KUKAOG» eu@avioTe Tov KUKAo. TonoBeTrioTe oc dI1ATAEN
Toug BeaTeg Ndvw o€ auTdv. Z€ nola NePINTwaon @aiveral OTI Ol ONTIKEG YWVIEC UNOpPEl va eival kai
ioeg;

KAgioTe To apxeio auTo kal avoiETe ekeivo UE TITAO gonies.

@ ErTErPAMMENEZ
AMB = 50,0° EEWTEPIKOG S1dfwHa
A
M
B

>Tnv 08ovn napouaialovTai:

'Evag KUKAOG nou pnopei va petaBAnBei, av oUpeTe To onueio X ) To onueio O. Mia eyyeypaupévn ywvia pe
Kopu®n To onueio M nou BAEnel To T6E0 AB. H peTpnon Tng ywviag AMB. 'Eva koupni pe TiTAo «EEwTepPIKO
d1alwua» nou gugavilel £éva ToEo ano €vav KUKAo JeyaAUTEPO ano Tov apxIKo Kal Jia eyyeypauuévn ywvia
ME TN WETPNON TNG.
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5)

MeTaAKIVAOTE TO onueio M nou BpiokeTal navw otov kUkAo. MapatnphioTe Tn PETPNON TNG YWVidg.
AlOTUNWOTE TO CUPNEPACKA OTO OMOI0 KATAANYETE.

6)

KaTtaokeudoTe TNV enikevtpn ywvia AOB kal PeTprioTe Tn. MeTaBdaAete Tn B€on Tou onueiou M Kkal
OUYKPIVETE TIC METPNOEIG TwVv OUO YWVIOV (ENIKEVTPNG-EYYEYPAMMPEVNG). Z€ TI CUMPNEpAcHa
KATAANYETE;

7)

Me Baon To AUEOWC NPONYOUNEVO 0AG CUUNEPACUA AITIONOYAOTE TO GUUNEPACHA MOU anoKopioaTe
oTn dpacTnpioTNTa 4.

8)

MeTaBdaAeTe Tn B€on Twv onueiwv A kal B, woTe To TUAPA va yivel didueTpog. Moia gival n TIPR TNG
ywviag AMB; AITioAoyAoTe vyiaTi n TIUA TNG ywviag €ival ekeivn nou deixvel n PETPNON ME TO
AOYIOUIKO.

9)

MeTakIvrioTe To onueio M (BeaTtng), woTe va Bpebei «niow» ano Tov nivaka napouciaong (TURAPa
AB). Moia €ival Twpa n TiYnR TNG ywviag AMB; Moia ox€an €xel Je Tn PETPNON, 6Tav To M BpiokoTav
«MnpooTa» and Tov nivaka napougiaong; AIGTUNWOTE TO CUMNEPACHA OAG Kal aITIOAOYNOTE TO HE
MadnuaTikoUG cuAAoyIoHOUG.

10) EpgpavioTe To deUTEPO KUKAO HE TO KOUMNI «EEWTEPIKO d1AlwHa». ZUYKPIVETE TIG ONTIKEG YWVIEC TWV

BeaTwv nou BpiokovTdl o€ auTd Ta dUO JIaPopPEeTIKA dlalwpaTta Kal dIaTUNWOTE Td CUPNEPAoUATA
0ag yia TIG BE0EIG NoOU NPOCPEPOUV TN BEATIOTN ONTIKNA ywvia oTo BeaTn.
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2.3.2 ApaoTtnpioTnTa: ONTIKH FNQNIA KAI METPHZEIZ

OVOHATEN®WVUHO HAadnNT®V: Tagn:

®UAAO epyaciag

>Tnv NapakaTtw ykpapoupa Tou 160U diwva napouacialeral £vag PnNxXavikog TngG Enoxrnc o onoiog npoonabei va
EVTONIOEl TNV ONTIKN YWVia PJE TNV ornoia (paiveral N npocoyn evoc KTNPIiou Kdl JECW AuThC TO MAATOC Tou.

324, The redfo astronomica used to mgasure the wideh of a tagade from Gem-
a’s Frisius®s De Radic asfronomico. _ . .| Antwerp. 15435,

H eikova npoepxerar ano Tnv NnAeKTpovikn napouaciaon Tou 15% kepaAaiou Tou BiBAiou «TeTpaywvifovTag Tov
KUKAO: H lewpetpia ornv Texvn kai TNV ApXITEKTOVIKI» Tou oA KaAtep, and To MavenioTriuio Tou NTdpTou8
kai Tov 1/2008 n dicuBuvon Tn¢ ivar: http://www.dartmouth.edu/~—matc/math5.geometry/unit15/unitl5.html

Me Tn OpacTtnpIidTNTAa Nou akoAouBei Ba nNpoonabrnooupe va dWOOUPE anAavTnon oTo €ENC spwTnua: To
Opyavo PETPNONG EMITPENEI OTO UNXavikd va BAEnel 6An Tnv Npocown Tou KTNpiou anod Tn B€on oTnv onoia
BpiokeTal. Ti Ba cuuBei, av nAnoidoel rj anogakpuvBei ano To KTAPIO, XWPIC va PMeETaBAAAEl TN ywvia Tou
opyavou; MNMoco AlyoTePo 1 NEPIGOOTEPO TUNRKA TNG Npocownc Ba napaTtnpei o kABE Tou WeTAKivNoN;

AvoiETe To apxeio metrisi Tou AoyiopikoU. ZTnV x- 94 [TPAGIKHTAPASTASHT]
08ovn gugavilovTai: @ 85,6°

Y =062cm JITPA®IKH MAPATTAZH 2]

M
ST0 JefI6 AKPO £va peydAo opBoyovio napaAAnAod- |
YPAMMO, XWPIOHEVO O HIKPOTEPA i0a XpwHATIONEVA |
napaAAnAoypapua.

'Eva onueio O nou €ival n Kopu®r Piag ywviag ¢ Kal
MMOpPEl va HETAQPEPETAl POVO €UNPOC N niow. 'Eva
TUAMA X kKabeto and 1o O Npog To opBoywvio Kal Eva y
TUAKA Y MOU anoTeAEl TUAPA Tou opBoywviou Kai
opileTal anod TIC NAEUPEC TNG ywviac. 0 X
H ywvia ¢ pnopei va pyetaBaAAeral and 1o onueio M
Kdl, OUYXPOVWG, va NpoBAAAETAl TO HETPO TNG.

To koupni «Fpagikr napdaoracn 1» eu@avifel €va
ouoTtnua a&dvwv kal éva onueio X, Tou onoiou
MMopoUlE eUKOAA va OIAKPIVOUKE TIG OUVTETAYMEVEG.
To oloTnua auTo eival kavovikod, dnAadn n povada ]
METPNONG ndvw oTov X' X €ival ion Pe Tn povada
METPNONG NAVW OTOV Y ' Y.

To koupni «lpagikrl napactacn 2» edgavidel €va
ouoTnua a&dvwv kal &va onueio T, Tou ornoiou
pnopoUpe eUKOAd va dIaKPIVOUUE TIC CUVTETAYHUEVEG. To
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oUoTnua auTto dev eival kavovikd, dnAadn n hovada PETpNoNG Navw otov X ' X €ival dlagopeTikn and Tn hovada
METPNONG NAVW OTOV W' Y.

EPQTHMATA ' IA AIEPEYNHZH:

1) MeTakivoTe To onueio O Kal OTn CUVEXEIQ TO ONMEIO M KAl CUPNANP®OTE TOoV NapakdTw nivaka.
YnoBeoTe OTI BpiokeaTe NAvw and Tov NapaTnenTrn Tou oxediou kal Tov BAENETE g€ KATOWN.

Mpayuartikn Karaoraon FEWUETPIKO HOVTEAO
OpBaAuoc
onTIkn ywvia
AndoTaon Tou NapaTnenTn anod Tov ToixXo
To TUNUA TOU TOIXOU NMou napartnpeEi

2) MeTakiviioTe To onueio O. And Ta Tpia Yey£€6On nou pag evdiapEpouv (ONTIKN ywvia, andaTracn Tou
napatnenTh, THUAMAG TOU NAPATNPOUMEVOU TOiXOU), Mold napdaPévouv oTabepd kal rnoia
MeTaBaAAovTal;

3) NapatnpnoTe TIC TIMEG TwV MeTaBaAAdpevwv noowv. EEsTacete, pe onolovdrnoTe TpdNo, av Ta
nood auTa eival avaioya.

4) Ep@avioTe Toug GEOVEC PE TO KOUMMi «AEOVEG» Kal TO ONMEio = PE To Koupni «Fpa@ikn napaoraon
1». KiviioTe To onueio O kal napartnpnoTe TIG CUVTETAYHUEVEG TOU onueiou . Mola oxeon &Xouv HE
Tad Nood nou €EeTAloUE;

5) Eu@aviote To iXxVo¢ Tou onueiou X kdl oUpeTe To onueio O. Ti Hop®pry €XEl N YPAUMN nou ypAagel To
onueio Z; NMwc ouvdEETal N yPANMI NOU NMPOEKUWE UE TA CUKUNEPACKATA oag and Tn dpacTnpIoTATA 4;

6) KatapynoTe Tnv €u@Avion Tou iXVOUG TOU onueiou X, aAAd&Te Tnv TIR TNG ywviag ¢ Kal
enavaAdaBete Tn diadikacia TnG nponyoUuevng dpaoTnpiotTnTac. Ti napatnpeite; Ti AAAa&e kai Ti
napEpeIve idlo;
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7) Ac €EeTGoOOUME TWPA av n OXEON MOU CUVOEEl TN ywvia ¢ ME TO TUAWA W Tou napatnpoUUEVOU
Toixou e€ivalr Opola PE TN OXEOn MNou ouvdésl Ta Mood X kKal Y. KAsioTe To koupni «lpagikn
napaoracn 1» Kal gueavioTe €va Kaivoupio oUoTNUd a&ovwv Kal To onueio T PE TO Kouuni
«Fpa@ikn napaoTaon 2». € TI dlaPEPEl TO GUCTNKA AuTO anod To NPONYOUNEVO;

8) MeTaBAAETE TN ywvia ¢ KAl NapaTnPnoTE TIG CUVTETAYUEVEG TOU onueiou X. EEeTdoTe av Ta nood ¢
Kal y gival avaioya.

9) Ep@avioTe To ixvog Tou onueiou T. MeTaBAAETE TIG TIMEC TNG YwViag @. TI HOPPr EXEl N YPAMMN Nou
ypagel To ixvog Tou T; Mw¢ ouvdEETAl N YPAUKN MOU MPOEKUYE PE TA CUMNeEpdopaTd oag and Tn
dpaaoTnpIoTNTA 8;
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2.4 ApaoTnploTnTeGg Yia Tn I’ Tupvaociou

2.4.1 ApaotnpioTnta: EPFAAEIA METPHZHZ

OVOMATEN®VUHO HaONTWV: Tagn:

®UAAO epyaciag

>Tnv NapakdTw ykpapfoupa Tou 160U alwva napoucialeTal €va Pnxavikog Tng €noxng, o onoiog npoonabei
va evToniosl To NAAGTOC TOU KTnpiou.

324, The redfo astronomica used to measure the wideh of a tagade from Gem-
ta’s Frisius®s De Radic asfronomico. _ . .| Antwerp. 15435,

H eikova npogpxerar ano tnv NnAeKTpovikn napouciaon Tou 15% kepaAaiou Tou BiBAiou «TeTpaywvilovTac Tov
KUKAO: H lewpetpia ornv Texvn kai TNV ApXITEKTOVIKI» Tou oA KaAtep, and To lMavenioTriuio Tou NTdpTou8
kai Tov 1/2008 n dievBuvor) Tng eivai: http://www.dartmouth.edu/—matc/math5.geometry/unit15/unitl5.html

©a KAVOUWE PEPIKEC XPNOIMEC unoBeaeic. O unXavikog €ixe Tn duvaToTnTa va YeTpd €UKOAA ThV anooTacn
TOU ano Tnv npogoyn, kabogov o NePiIBOAOG TOU OIKAKATOG NTAV OTPWHEVOG HE NMAAKEG OUYKEKPILEVWV
d1aoTACEWY, ONOTE UNOPOUCE vd HUETPA ToV apiBud TwvV NAAKWV anod To onueio nou BpIiokoTav PEXPI TNV
npocoyn.

OB To dinAavd epyaleio anoTteAeiTal and dUo KABETA TUAUATA: TO €va
gival To AB kal To aAAo €xel w¢ apxn To O kal anoTeAei Tn Bdaon
| M I oTnpIENG Tou AB. To Tunua AB pnopei kal JETAKIVEITAl HNpog Nicw,
_______ O--—- - - . : . '
0) onoTe YeTaBaiAeral kal n onTikn yovia AOB.
QA

O upnxavikoc TonoBsTouoe Tov €va opOBaAPo Tou oTo onueio O kal npoonabolos va napartnpnosl and TIC
MIKpEG 016MTpeG, oTa onueia A kal B, Ta dUo akpa Tng npoécowng nou Bpiokovrav aneévavtl. Eniong
punopoUoe va PeTphosl eUkoAa Tnv anootacn OM, agou unrnpxe apibunon enavw oTo gpyaieio.

To npoBAnua nou Oa HEAETAOOUME €ival NWC HMNopoUPE va a&lonoifooUHPE TO €pyaAeio, dnAadn Ti
HaOnuaTika €Npene va XPNOIYJOMNOINOEl O UNXAVIKOC, WOTE JE Ta TOTE aplOunTIkG dedouéva va PNopeCel va
METPROEI TNV NpOCOWN TOU KTNnpiou;

AvoiTe TO apxeio ergalio Tou AoylopikoU.
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ZTnv 00Bovn gu@avilovTai:
AUo eikdvec oTIc onoiec napouacialetal éva anAd oxedlo TNG AsiIToupyiag Tou avBpwnivou paTioU Kal dia

ykpaBoUpa oTtnv onoia napioTaveral €évag avepwno¢ nou npoonabei va HPETPAOEl TNV nNpooown E&voc
KTNpiou YE €va anAo gpyaAcio.

OM=2Ban EZ=14cm oH=20cm oM . P - 58,8
ABE =200cm FA=101m AR

TOIXOZ

MeTa&l Twv OUO €IKOVWV UMApXEl €vag KUKAOGC MOU WMOopei va KIVEITal Ynpog niow and 1o onueio K.
MnpooTd and Tov KUKAO undpXel £va opifOvTIo YNAE TUNHUA KAl €vad KATAkKOpupo AB, To onoio pnopsi va
KIVEITAl Ynpog niow ano To onueio M. Ta koupnid «TuAWa» Kal «ToixoG» gugavifouv, avrioToixd, €va
gubuypappo TUNUa FA kal éva opBoywvio napaAAnAdypappo. TéAog, eu@avilovTal ol PHETPHOEIC APKETWOV

TUNUATWY, KABWCG KAl To HETPO TNG yYwviag AOB.
EPQTHMATA IN' A AIEPEYNHZH:

1) SupnAnpwoTE ToV €NOPEVO Nivaka.
Mpaypartikn Kataoraon FEWUETPIKO HOVTEAO
OpBaAuoc
EpyaAcio
onTIKA ywvia
AnogTagn Tou NapatnpenTr and Tov Toixo
To TURMA TOU TOiXOU Nou NapaTnpei.

2) MeTakIvioTe To onueio M. Mg Baaon TIG HETPHOEIC, dIANPAYMATEUTEITE HE TNV OPAda 0ag To EpWTNHA:
Mola nood peTaBaAAovTal Kai noia Nood napapevouv oTabepa;

3) YnoAoyioeTe Toug AOYoUG % Kai = TiI napaTtnpsiTe;
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4) MeTtpnote Ta TUnUaTta OB kai OE kal unoAoyioTe To Adyo Touc. Ti napartnpeite; TI oxéon €xouv

METAEU TOUC Ol YWVIEC TwV OUO TPIYOVWV;

5) And TO Kouuni «TPAMa» eugaviote To TuAMa FA. SUpeTe To onueio = KAl NapartnprnoTe TIG
METPROoeIC. Mola Nnood napauyévouv oTabepa kal noia YerafaiAiovTal; Moia avaioyia npokUNTEl;

6) Mwc 6a pnopoUcdape va unoAoyiooupe To TUNAMA FA (av dev diaBeTape Tn METPNON oTnv 08ovn),
oTav €ival yvwoTda Ta PNKn Tov Tunuatwv OM, O kal AB;

7) Ep@avioTe ToOpa TNV npocgopoiwon Tng npdoowng evog KTNpiou HE TO KOUMNi «ToixoG». YNoBEaTe
OTI BAENeTe TNV KATOWN TOU TOiXOu, N onoia pnopei va peraBaAAeral and 1o onueio T. Mwg
MMOPOUNE va PETPrICOUKE TO NAATOG TNG NpdoownG KE BAcn TIC UNAPXOUTEG NETPNOEIC;

8) MeTaBaAeTe TIg d1AOTACEIC KAl T BECN TOU UNOTIBEUEVOU TOiXOU, ano To onueio X, Kkal enavaAapeTe
TIC WETPNOEIC ME Tn MEBODO nou nNdn €xeTe enivonoel. EmBeBaiwoTte Ta anoTeAéoudtda odg,
METPWVTAC WE TN BonBeia Tou AoyIONIKOU TO €UuBUYPAUMO TUAMUA MOU AVTIOTOIXEI OTO MAATOG Tou

Toixou.

9) Ac €pBoupe Twpa oTo PUOIKO gpyaleio. MeplypdwTe TOV TPOMO WE TOV OMOIO O PNXAVIKOG PeTpoUoE
TIG NPOCOYEIC TWV KTNPiwV, XPNOIKMONOI®VTAC TO OUYKEKPIMEVO €pYaAEio.

43
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2.4.2 Apaoctnpiotnta: TO MPOOMNTIKO ENINEAO

OVOHATEN®WVUHO HadnT®mv: Tagn:

®UAAO gpyaciag 1

Av0IETe TO apxeio tmimata Tou AoyiouikoU. =Tnv 08ovn npoBaAiAovTai:

Apyelo  Emefrpyadia  MpoPoir]  KaTamkeur] MeTaoynUamopoc  METpnan

MAPAAAHAEE AM = 1,81 ex.
TPIFGNA MI = 1,81 ex.
NE=1,81¢xK.
EZ = 1,81 ek.

'Eva Tunua AB, Tou onoiou To PRAKo¢ MeETaBAAAeTal and To onpeio B.

Mia nuieuBeia ye apxn To A, Navw oOTNV onoia £€XoUV KATAOKEUAOoTeEl Ta TuApaTta AM, MI, TE, EZ kai ol
METPROEIC TWV THNHATWY AUTWV. TO UNKOC TWV TUNHATWY PETABAAAETAI, oUPOVTAG TO onuEio M.

To koupni «MapdAAnAec», Pe To onoio ep@avifovral TPeig NapdAAnAeg eubeieg npog To TUAWa BZ, Ta
onMeEia TouNG Twv NAapaAAfAwV Pe To TUAKA AB Kal ol JETPNOEIC TwV TUNPATWY Nou dnuioupyouvTal Navw
oT1o AB.

To kouuni «Tpiywva» Pe To onoio gugavidovral TECCEPA Tpiywva NMou n pia NAEUpa Toug €ival napdAAnAn
npog Tnv nUIEUBEia.

EPQTHMATA IN' A AIEPEYNHZH:

1) Mpiv spgpavioeTe TIC €UBEieC KAl Ta Tpiywva YE Ta KOUWPMIA, JETAKIVAOTE TOo onueio M. TiI napapevel
oTaBepd kal TI YETABAAAETAl;

2) EpgavioTe TIC napdAANAeg Ye To koupni «MapdAAnAec». MeTakiviioTe To onueio M kal napatnpnoTe
TIG NETPNOEIC. TI aAAalel Kal TI NapaPevel oTadepo;

3) MeTaBAAeTe TO PNKOG TOU TUAHATOoG AB. Ti peTaBAAAeTal kal TI napaypevel otabepod;
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4) TMepiypawTe pia diadikaoia Pe Tnv onoia 6a HPMNOPEITE va XWPIOETE €va TUNUA O NEVTE, €& Kal
YEVIKA O€ vV ioa TURMaTa, Je Baon TIC NponyoUHEVEG dpAoTNPIOTNTEC.

5) Mpo@avwg dev PNOPOUNE va OTNPIXTOUME OTIC YETPNOEIC, YiAd va unooTnpi&oupe OTI pia npoTaon
oTa HadnuaTikd 1oXUEl 0 OAEC TIG MEPINTWOEIS. EpgavioTre Ta kiTpiva Tpiywva HE To Koupni
«Tpiywva». Me Oedopevo OTI OAa Ta KOKKIVA TUNUATA €ival napdAAnAa npo¢ Tnv nuieuBeia,
€ENYNOTE YIATI Ta TPiywva auTa ival YeTa&u Touc ioa.

6) Mnopeite Twpa va aITioAoynosTe yiaTi N PHEBODOGC XWPIOUOU €VOG TUAMATOG O ioa TUNAMATA, MOu
£XETE NON KATAOKEUAOEI, €ival £ykKupn ano PJadnuarikn anoywn;

®UAAO gpyaciag 2

AvoiETe To apxeio prooptiko Tou Aoylodikou.

[K()‘r'l'u'll'llﬂ ITAAIAKHT KATATKEYHI |

Opifovrag 2l ] n

A B

>Tnv 0806vn npoBaiiovTai:

a) 'Eva «napabupo oTo Xwpox», dnAadr €éva opBoywvio naparAnAdypappo (To yaAdadio) pe Baon To TUAMA
AB.

B) ZTnv nadvw nNAgupd Tou «napabupou» dIAKPIVOUUE TN YPAMMN Tou opiovTa JE To onueio uyng Zd.

y) To onueio M navw oTn ypauun Tou opilovTa.

d) To «Koupni oTadiakfc¢ KaTaoKeUNGc» WE To onoio ey@avifovral dAAa BondnTika Kouunid, EpOoov oag To
{nTRoel 0 KaBnynTngG.
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EPQTHMATA IN' A AIEPEYNHZH:

1) KartaokeudoTe TNV KAAuwn Tou danedou e Bdaon Tnv neplypagn Tou Pelerin. XpnoigonoIinoTe Tn
MEBODO XwpIlopoU €vOC TUAMATOC O ioa THUAMATA MOU KATAOKEUAOATE OTNV MNPOoNnYoUMEVN
dpaoTnpioTNTa.

2) OvoudoTte I, A, E, Z ka1 H Ta onueia TnNG TeAeuTaiag ypaupnc Tou dangdou (TNG nio WIKPNG anod Tig
napaAAnAec) kalr PeTproTe WeE TN BonBela Tou AOYIOMIKOU TIG ANOOTACEIC UETAEU TwV Onueiwv.
2UpeTE TO onueio puyng (Z®). Ti napaTtnpeiTe;

3) MeTtakivioTe To onueio M. Ti €XETE va NApATNPAOETE OXETIKA HE TIG METPNOEIG; MpAYTE ToV Kavova
nou @aiveral va 1oxXUEl yia TN CUYKEKPINEVN KATAOKEUN.

4) ArmoloynoTe pe Tn BonBeia TnNG €vvolag Tng opoloBeoiac Ta napandvw cuPnepaouara.

5) Kataokeudote OAad Ta TETpAywva Kal XpwuaTioTe Ta He OUO XpwuaTta evaAAda&, yia va
OnuIoupynoeTe £€va dlakoopnuEVo d0Aanedo Oc npoonTikh. To anoTéAeopd oag Ba poldalel pe Tnv
NapakaTw €iKOva.

Opilovrac X ] n

A
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6) MeTakivioTE NAvw N KATW TN YPAWPn Tou opilovra (and To HEPOC nMou BpiokeTal €Ew and To
«napabupox). Ti €ival autd nou aiAdadlel; ZulntroTe PeTa&l oag kal npoonabroTe va dWOeTe Wia
PuOIKn €Enynon (OXI UNOXPEWTIKA MaBNUarikn). ZKEPTEITE KUPIWG TI ONUAIVEl «XAUNAWVE N
ypauun Tou opifovTax. Mola kivnon 8a npénel va kavel évag naparnenTng, yia va cuuBei auTod;

7) Twpa NAEOV WUMOPEITE va KATAOKEUAOETE €vav MpPoonTIKO Toixo, OnAadn €va eninedo kaTakdpu@o
Kal OxI op1dvTio. MEAETAOTE TNV NAPAKATW £1KOVA Kal OKEPTEITE TI EVEPYEIEC Ba NPENEl va KAVETE
ME TO AOYIOHIKO, ®WOTE va OAoKANpwOei n kataokeur. MwWG WUNOPOUHE va KATAOKEUACOUHE Hia
NPOONTIKI 0POPN;

/

\
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2.5 Project Fupvaociou

OepaTIKA evoTnNTA: TO NPOONTIKO HOVTEAO TOU Alberti

Mpiv apxioete va epyaleote ota QUAAA €pyaciag, Ba npenel va PeEAETAOETE TN PEBODO TOU BUVAMIKOU
onpeiou. H pgBodoc auTn ival anapaitnTn, Kabwc 6a spapuooTel O OpIOUEVEG dpaoTnpIOTATEG, WOTE va
MMOPECETE va NpoodIOpiOETE TIG OXECEIC HETAEU OUO NOOWV Nou PeTaBaAlAovTal.

2.5.1 OI ONTIKEZ AKTINEZ

OVOMHATEN®VUHO HaONTWV: Tagn:

®UAAO epyaciag

>Tnv €IkOva NpoBaiAeral €vag avOpwnog nou BpioKeTal o€ Pia anooTacn ano €va Teixio, Ndvw oTo Onoio
unapyouv dUo ongg A kai B. =To opildvTio €ninedo undapxouv TPEIG NAPAAANAEG YPAMMEG Y1, Va2, Ya-

Eikova 1
To np6BAnua eival néoo 6a npenel va angxouv ol dUo onéc PMETAEU TOUG, WOTE 0 AvOpwWNo¢ va napaTnpei
OUYXPOVWC Kal TIC OUO YPAUUEG, XWPIC va XPEIAOTEI va PMETAKIVNOEL.

EPQTHMATA ' TA AIEPEYNHZH:

1) Kavte éva neipapa. KpatrioTte katakdpupa navw oTo Bpavio oag eva diagavn (NAaoTikd) xdpaka.

::::::;::x

TonoBeTnOTE 0€ i0eC AanooTACEIG KAnola avTikeiyeva (n.X. oTUAO). ZNUEIWOTE NAVW OTO XApAKda TIG
anooTAoEIG OTIG Onoieg (aiveTal OTI BpiokovTdl Ta avTiKeiyeva auTd. EnavaAdBeTe To neipapa pe
NnePIOCCOTEPA AVTIKEIMEVA auT @opd. TI OXEOn €XOUV Ol «(pAIVOUEVEC» aAMNOOTACEIC MAVW OTO
XAapaka;

™
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2) Ac unoBgooupe OTI 0 AvBpwnog aoTnv €Ikova (kardoTacn npoBAnNUaTog) BpiokeTal unNpooTda oc €va
HIKPO adlapaveg ToiXio, Miow anod To ornoio undpyxouv NAapdAAnAeC NpoG auTd YpPAPHEG, OFE I0EC
anooTdocelg JeTa&l Toucg. To Toixio OiaBETel duo onég A kal B, and 6nou o avBpwnog pnopei va
napatnpei dUo ypaupuEC. Av n Np®TN onn anéxel ano Tn BAacn Tou Toixiou 40 €k., nocgo Ba npénel va
anéxel n 0euTEPN;

3) KataokeudoTe £va YEWUETPIKO OXNUA MOU va avanapioTda TV KAaTtaoraon nou neplypagpel To
npopAnua.

4) EEetdoTe and noia peyedbn eEaptartal n AUON TOU OUYKEKPIKMEVOU NMPoBARUATOC.

5) KdavTe pia ekTignon yia Tnv andéoTtacn Twv onwv Pe BAcn To OXNMA KAl dITIOAOYROTE TNV.

6) Me Tn BonBela TwV YEWHUETPIKWY 0ac opyavwy eAEYETE av n KTINNGCN 0ag auTn ATAV owoTn 1 oxl.

7) Avoitte To apyxeio Alberti_1. AvayvwpioTe oTo oXfjua nou npoBAaAAeTal otnv o0Bovn Ta diagopa
oToIXEia Tou NPoBANUaToG. EAEyETe Ta oTaBepd kal peTaBAnTa Pey€dn, ocUpovTag Ta onueia M, B, 3.
Eival n npooouoiwon auTn ouola YE TNV apxIkn Kataotaon Tou npoBARNATOC;
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8) Me Tn BonBeia Tou AoyIouIkoU YETPAOTE Ta PEYEBN nou npokeiTal va SlEpEUVNOETE. KaTaypawTe TIG
METPNOEIG 0ac.

9) MeAeTnoTE OTO KAPTECIAVO €Minedo Tn OXEON TwV HETABAAAOHEVWV PeyeBWV PeE Tn HEBODdO TOU
duvapikoU onueiou.

10)MeTaBdaAeTe €va npog &va Ta NeETABANTA PEYEBN KAl JEAETAOTE TIG JETPHOEIC NOU NpoBdaAAlovTal oTnv
obovn.

11) AlIaTUNWOTE KAvOVEG OXETIKOUG HE TOUG TPOMNOUG Nou PeTaBaAAovTal Ta HEYEDN NouU PEAETATE.
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2.5.2 H MEAETH TOY MONTEAOY TOY ALBERTI

OVOHATEN®WVUHO HadnT®mv: Tagn:

dUAAO epyaciag

H KaTaokeun Tou HOVTEAOU Tou Alberti
O Alberti ATav €vag {wypd@og TnG AvayeEvvnong Mou NpwToC £YpAWE £va £pyo OXETIKA ME TO NWG
MMopoUHE va KATAoKEUAoOUPE €va npoonTiko ddnedo, 6nwg €ival o1 AIBOOTpwTEC NAAKECG, OE WId NAATEIA.
>T0o €pyo auTo Bewpei TNV €ikova, nou Ba {wypaiosl, va gupavideTal niow and €va napaddupo, oTo BaBog
Tou onoiou BpiokeTal To onueio QUYAC, dnAadrn To onueio ONou (aiveTal va OUYKAIVOUV 0Ol YPAUPEG. To
onueio auTo BpiokeTal oTo UWOG Tou napaTnpnTh, dnAadn navw oTov opifovTa.

H kaTaokeun Tou povTEAou apyilel Me TO OXNMATIOWO €vOG opBoywviou napaAAnAoypappou (napdbupo)
Kal piag €uBegiac napdAAnAng npog Tn BAon Tou Mou napioTavel Tn ypaupn Tou opifovra. Enavw ortn
YPAUMN auTr TonoBeTeiTal To onueio euyng o.

® Opifovrag

XwpiCovpe ) Paon Tov TATOUATOG GE
{oo TUNUATO Kol QEPVOVLE TIC OTTIKEG
OKTIVEG TOV TTOPATNPNTY.

D Opilovrag

dépvovpe TapAAANAES TPOG TN YPOLLLUN
tov opifovta and ta onueio TOUNG TOV
OKTIVOV PE TNV KaTaKOpLOT TAELPA
oV TOPafHPOL.

5 Evovovpe to onpeio puyng © pe
@ Opidovrag | 0. onpeia wov ywpilovv ot ioa

5 pépn t Paon. Ta onpeio Toung
TOV TOPOAAMA®V [LE TIG eV0eieg
oV cvyKAivovv 6to O
oMuovpyovv TV KdAvY™n 6T0
TOTOLLOL.

EPQTHMATA IN' TA AIEPEYNHZH:

1) MEeAETAOTE TO KEIPEVO ONOU MEPIYPAPETAl 0 TPOMOC PE TOV onoio o Alberti NpoTeivel TNV KATAOKEUN
€voG npoonTikou danedou.
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2) Mg Tn BonBeia Tou POVTEAOU KATAOKEUAOTE OTO TETPAdIO 0ag €va NpoonTike dAnedo.

3) Avoifte TO apyxeio Alberti_2 Tnc npooopoiwong Tou MPoOvTEAOU Tou Alberti. MeAeTnoTe Tnv
NPOCOMOIWoN Kal NpocdIopioTE Ta onuavTikd oToixeia Tng, dnAadn To onueio Quyng, To VYOG Tou
napatnenTr, TNV andoTacn Tou NapatnenTr and Tov nivaka, To YEyebog Tou napabupou K.An.

4) MeAETNOTE TN OXEON TWV TUNHATWV nou BpiokovTal oTnv idia napaAAnAn eubeia. TI napaTnpeiTe;

5) EEetdoTe av To POVTEAO €ival kataAAnAo, dnAadn av n diaywviog Tou danedou nepva ano OAa Ta
dlaywvia onueia Tou danédou.

6) MeAeTAOTE Ta PAKN TWV KATAKOPUQWV TUNMATWV B1, B2, B3 K.AM. kal eA&yETE av undapxel kanoia
ox€on nou Ta oguvOEel. Eniong evTonioTe anod nola PYeyEOn €EapTATAl TO MNKOC TOUG.

7) Me Tn BonBeia Tou AoylopikoU OdigpelivnonG OUVAPTACEWV KAVTE Tn ypagIkh napdoracn Twv
METPNOEWV TWV THNUATWY. TI NPOTEIVETE va nepiEXouv ol dUO OTAAEG X, W TOU MNivaka TINWV;
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8) MeTaBaAeTe To UWoC h kal enavaAdBeTe TNV KATAOKEUMN TNG YPAQIKNAG NApAcTacng yid TIC VEEG
nA€ov peTphosic. TI NapaTnpeiTe;

9) KataokeudoTe oOTnV MPOEKTAon Tou danedou kal GAAa ioca Tunuarta. YnoAoyioTe Ta avTioToixa
TuAMaTa B10, B11 K.AM. kAl enavaAdpeTe Tn ypa@ikn napacrtaon. TI napaTnpeiTe;

10)MeAETOTE TOV TPOMO PE TOV 0OMOI0 AQUEAVETAI TO PNNKOG TwWV TUNMATWV B1, B2 K.AM. Pe Tn Bondeia
TN HeBOOOU Tou duvVaNIKOU onuEiou. € TI dlAPEPEl Kal O TI €ival OJOIO TO ANOTEAECHA TNG UEAETNG
0acg auTng ano Tn MEAETN Nou KAvATE PE TO AOYIOMIKO digpelivnong oUVApPTNOEWVY;
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2.5.3 MEAETH EPIrQN TEXNHZ

Ovoparenwvupo pabnredv: Tagn:

®dUAAO epyaciag

Yndpxouv KaAAMITEXVEC TNG Avayevvnong ol onoiol xpnoigonoinoav To HOvTEAO Tou Alberti yia Tnv
KATAOKEUN TOU MpoonTikoU Toug danedou. Mwg unopoupe, Ye Tn BorBsia Tou duvapikoU POVTEAOU, va
EVTONIOOUME TO ONUEIO QUYNAC, TN OXETIKN anooTacn Tou NapaTtnenTri anod Tov nivaka Kal YEVIKA Tov Tpono
HE TOV 0Moio 0 KAAAITEXVNG dnuIoUpyNoE TO XWPO YEOA OTOV Nivaka;

7

R \l b5 i & 7
I \\\}-\l \ '.’1' “ :?‘J .6._ J‘:-‘,
NN eV

el

Eikova 2.

EPQTHMATA IN' TA AIEPEYNHZH:

1) Enioke@Beite emAeypéveg disuBUvoelc oTo diadikTuo (Olga’s Gallery kai Web Gallery of Art!):

MNa napadelyua, otnv http://www.abcgallery.com/E/eyck/eyck.html HNopeiTe va evToniosTe NiVAKEG OTOUG
onoioug 0 KAAAITEXVNG E€XEl XPNOIMOMNOINCEl TIG APXEC TNG MPOONTIKAGC ME €va ONUEIO QUYNG. Av €XETE
01d0e0n Vva EPEUVNOETE NEPICOOTEPOUG KAAANITEXVEC, WMNOPEITE va eniokepBeite Tn dielBuvon:
http://www.abcgallery.com/movemind.html#Renaissance kal va €nIAEEETE ovoOpaTa KAAAITEXVWV, OMNWG O
Raphael. ZxoAIG0Te Ta €pya nou €xouv dnuioupynBei pe NpoOBean TNV NPOONTIKA AMEIKOVION, XWPIG ONWC
kanoio povTeAo (http://www.abcgallery.com/I/italy/crivelli2.html). Enioke@TeiTe TN diceubuvon:
http://www.wga.hu/frames-e.html?/html/p/piero/francesc/girolamo.html kar ano®nkeloTe TNV EIKOVA.

2) Eloayete o€ éva apyxeio word Tnv €ikOva rnou anoBnkeuoaTe KAl Au&naoTe TN QWTEIVOTNTA TNG. 2TN
OUVEXEIQ KAVTE avTiypagn Tng €kovag autng. Opiote £€va onueio M ndvw oTnv apioTepn
KaTakopugpn NMAEUpda Tou «napabupou» oTo PovTEAO Tou Albert. Kavre 0€€i kAIk oTnv 08ovn Kkai
EMAEETE emKOAANON.

3) MpooappooTe To nMpoonTikd dAnedo Tou HPOVTEAOU NdAvw oTnv €ikova. EpeuvroTte Tn 6€0on TOU
ONMEIOU QUYNC TNG €IKOVAC. EKTIUAOTE To UWOC TNG yuvaikag nou (paiveral oTnv €IKOvVa Kdl otn
ouvéxela To Babog kal To UYoc Tou dwHATIoU.

4) AnaleiyTe TNV €ikdva Tou Nivaka Kal €I0AyeTe pia aAAn n onoia dev diabeTel gageg danedo. Bpeite
Ta oToIXEia Tou mivaka oTnv NepPIiNTwon auTh.

1 'OAgg o1 dleuBuvoEIg gival evepy£g Tov 1/2008.
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2.5.4 O NPOONTIKOZ XQPOZ

OVOHATEN®WVUHO HAadnNT®V: Tagn:

dUAAO epyaciag

'EXETE OKEPTEI NWC NNOPOUUE va PETPHOOUKE TO NPAyuaTikd UWocg evog avBpwnou, oTav OIaB£TOUNE Wia
oAOOWUN PwToypagia Tou TpaBnydévn and anoortaon; lMNa va PNOpPECOUPE vad NPAYHATOMOINCOUKE Hia
TETOIA METPNON, O6a Npenel NPWTA VA PEAETAOOUME TIC I0I0TNTEC AUTOU MOouU OVORAloUPE NPOONTIKO XWPO,
OnNAadn Tou XWPOU TwV NPayHaTwyV €101 ONWC TA avTIAAUBAvOPAoTE Kal Oxl £TCI ONWC €ival NpayuaTika.

S € NPonyoUNEVEC dpaoTNPIOTNTEG MEAETHOAUE £€va PHOVTEAO PE TO OMoio PNOPOUPE VA KATAOKEUAGGOUWE TO
npoonTikO eninedo. Autd nou 6a npoonabriooupe €dw €ival n KATACOKEUN TOU MPOONTIKOU XWPOU, dnAadn
TO €0WTEPIKO €vOC dwHaTiou £T0l ONWG paiveral. Méoa o €vav TETOIO XWPO Ol PETPNOEIC Ba npeEnel va
akoAouBoUv OpIoPEVOUC KAVOVEG, TOUC OMoioUG MMNopoUPE va €QAPPOCOUME KAl OTnV MNEPINTWON TNG
QwTOoYpPAPIag.

AvoiETe TO apxeio Alberti_3. >Tnv o06dvn eugaviletal: To «napabupo» ABIK, To npoonTikd danedo, n
YPauun Tou opilovra PE TO onueio Quyng ®, To UWog Tou naparnentn MA kai Tehog dUo dtopa nou
NEPIMEVOUV TNV KATACOKEUN Tou dwpaTiou, yia va TonoBernbolv péoa oe autd. Ta atopa autd kaAo Ba
gival va perakivolvTal ano Ta cnueia nou BpiokovTal oTo ENAvw apioTEPO TOUG NEPOC.

| )
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Anod €dw apyilel n oTadiakr) KATAOKEUN Tou npoonTikoU dwuaTiou.

EPQTHMATA ' TA AIEPEYNHZH:

1) KaTaokeudoTe Ta TUAMATA nou eival anapaitnTa yia Tn dnuioupyia Tou Toixou nou PBpiokeTal aTo
BdaBog Tou dwpaTiou.
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2) ®épTe TIG KATAAANAEC napdAAnAsc eubBeieg, woTte va (B r
dnuioupynBei To NapakdaTw oxnua. g
]

N ”
'Onw¢ Ba NapaTtnpnosTe, £XEl KATAOKEUAOTEI £€va NPOONTIKO \'w! 4 “a
OWwWATIO TO onoio €ival duvapiko, apou PeTABAAAETAl KABWG
peTaBadAloupe TNV andoTtacn Tou napatnenTh anoé To |© @
«napabupo» N Tn ypapun Tou opilovrta. AC TONOBETOOUNE
Twpa Toug dUo avBpwnoug Peaa aTo dwHATIo auTo. _

Fil flrrr Jrrl IiI .\\ \\
/j z’f f tl \\ \\
o VAV AN i

3) Ag unoBgcoupe OTI Ta Uyn Twv dUo avBpwnwyv €ival ioa. Moia €ival n ocwoTn B€on Tou avBpwnou
nou PBpiokeTal oto BABoG Tou dwuaTiou;

W
(D. 1.3
gl H\\\\\\
/AT VAN
A /TN K M

4) Av unoBgooupe 6TI To UWoc Twv avBpwnwv gival 1,80 y., ndoo Ba sival To UYWoG Tou dwUATiou;

5) MeTakiviioTe To onueio M, dnAadn Tov napartnenTn. Eival anapaitntn n d16pbwon Tng B€ong Twv
ouo avBpwnwv;

6) MeTaBaieTe To UWOC TNG YPAPMAG Tou opilovTa. Nwc npénel va aAAa&el n B€on Twv dUo avbpwnwv;
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EKMAIAEYTIKEXZ APAXTHPIOTHTEXZ ITIA TO AYKEIO

3.1 OePdaTIKN EVOTNTA: METPNOEIGC HEOW® AKTIVOV (ONTIKAOV — PWTOG)

H onTiknA Hag ywvia

H onTikf pag avrtiAnwn, dnAadr o Tpdno¢ Pe Tov onoio avTIAauBavouaoTeE T OWHATA OTO (PUTIKO
nepiBaAlov, pynopei va PJeAeTNOEl HEOW MPIAG CUYKEKPIPEVNG Ywviag n onoia ovoudadsTal onTIKN ywvia Tou
napatnenTr. H HEAETN TNC ONTIKNG PAG avTiAnWnG KE TN BonBeia ywVIiwv EAKEl TNV KATAywyn TNS ano Toug
apxaioug '‘EAANvec.

H gikdva rnipoépxerar ano mnv «Eioaywyn ornv ioTopia Kai Tn Bewpia TN npoonTiKNc» Tou Kabnyntn EAUep
AoAakoev aro lMaveriornuio Tou NTdpTouB kai Tov 5/2008 n disuBuvor) Tng eivai:
http://www.math.nus.edu.sg/aslaksen/projects/perspective/

AUO ano TIG XapakTNPICTIKEG ONTIKEG KAG YWVIEC, KATA TNV NapaTthpnon evog _,.-'; E’ )
avTIKeINEVOU Nou BpiokeTal o andaTaon, €ival n 6 kal N w, €K TWV onoiwv n R Tl
Mia kaAUnTel To avTIKEIHEVO Ka®' UWog kal N aAAn kaTtd nAAToc. i _"“

Eival xapaktnpioTikod OTI katd Tnv Avayevvnon ol {wypda®ol, noAAoi and Toug onoioug NTAv oUyXpovwe Kal
onoudaiol PabnuaTikoi, NPoonabwvTag va Aneikovioouv HE MEIOTIKO TPOMo TO QUOIKO NePIBAAAOV Kal Ta
AVTIKEIMEVA TOU WEAETOUOAV TPOMOUC va otaBeponoifjoouv Tn ywvia Opacng TwV avTIKEIUEVWV Mou
{wypaopiav. 'Evag and autoug, o Albrecht Durer, €ixe KAVEl OUCTNUATIKEG WETPNOEIG KAl EiXE EMIVONOEI
KATAOKEUEC HE TIC OMOIEC NAPATNPOUCE and CUYKEKPIMEVN, AUETABANTN YwVia Ta avTikeiyeva nou {wypaile.

OI EIKOVEC NPOEPXOVTAl arno Tnv nAeKTpovikn napouadiaon Tou 11 kepaAaiou Tou BiBAiou «TeTpaywvilovTag Tov
KUKAO: H lewuetpia otnv TEXvn Kai TNV ApXITEKTOVIKI» Tou oA KaATep, ano 7o Maverniornuio Tou NTdpTuoud Kai
Tov 5/2008 n dievBuvor) Tnc eivai: http://www.dartmouth.edu/—matc/math5.geometry/unitl1/unitl1.htmi#top

'Onw¢ €ival pavepd, o {wypagoc €iXxe WEAETNOEI T OXE0n yYwviag kal UYoucg, MPOKEIYEVOU va KATAVOHNOE
KaAUTEPA TIC ONTIKEG NAPAPOPPWOEIC NOU UPIoTavVTal Td AVTIKEIPEVA Nou BpiokovTal o peyaia uwn. KaTtd Tov
NPWIYO aAAG Kal kaTd Tov UoTepo Meoadiwva, Kupiwg ds kaTd Tn didpkela TG Avayevvnong, Xpnoidonoinénkav
anAd epyaleia PNETPNONG €vOC ANOPAKPUOUEVOU AVTIKEIMEVOU Ta onoia a&lonoinoav TIG ONTIKEG MAG AKTIVES Kal
TNV OoNTIKA Yywvia. QoTé00, N Np®WTN OUCTNUATIKA Npoondabsia PETPNONG HE anAo epyalesio BpiokeTal
KaTaysypappevn ota Onrikd Tou EukAeidn, To dg epyaleio eival evag anAog kabpentnc. O1 dpacTnpIOTNTEG Mou
akoAouBouv, dUo yia KAbe TAEN, WeEAETOUV Ta PABNuATIKa nou OXeTICovTal JE TNV ONTIKN PAC ywvia Kal Je TNV
npoonadsla va Tn XpnoIUONOoINCOUKE O GUYKEKPIKEVA, NPAyUaTIKGa NpoBAnuara.
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3.2 ApaocTnpIioTnNTEG Yia TNV A’ AukeEiou

3.2.1 ApaoTnpioTnra: EPFAAEIA METPHZEQN

OVOHATEN®WVUHO HadnT®v: Tagn:

®UAAO gpyaciag 1
BpiokooaoTe unpooTd o€ €va KT pIo Kal oTo £€dagog UNApXel €va YIKPOG KaBpePTNG.

MpoxwpdTe PNPOG Niow, PEXP! va OEITE TNV KOPUPN TOU KTNnpiou aTtov kKabpepTn. Mnopeite va
UNOAOYIOETE TO UYWOG TOU KTnpiou;

Me Tn OpaoTtnpidTnTa autn Ba JdianmoTWOoeTe OTI Ogv NpOKeITal yia Hia 101aiTepa OUOKOAN
diadikaoia, apkei BERala va eival yVwoTEC PHEPIKEG ANOOTACEIG, ONWG N AndaTAcn Tou KAaBpepTn
anod To KThplo Kal n andoTacr| Jac ano Tov KabpepTn.

Av0IETe TO apxeio katoptro metrisis_1 Tou AoylodikoU. XTnv 086vn npoBailovTal:

T

AK =248

KE=2.80

I

A

a) 'Evag avepwnocg nou koiTalel oTtov KaBpepTn nou PBpiokeTal oTo €0agog. AG unoBEgoupe OTI N ONTIKN
Tou akTiva &ekiva ano Ta PATIA TOU, avakAATAl oTOV KAaBp&PTn Kal KAaTaAnyel o€ Kanoio UYog Tou KTnpiou.
(=ZTn @uon n nopeia TNG PWTEIVAG akTivag sival BERaia avTtioTpopn.)

B) Av Bféloupe va MeTakKIViooupe Tov davBpwno, 6a npénel oUpoupe To onueio A. H onTikf akTiva
akoAouBei To Baaikd vopo TnG avakAaong, 6nAadn n ywvia npdontwong eival ion e TN ywvia avakAaong.
H anooTaon AK Tou avBpwrnou and To katonTpo K gu@avileral otnv o08ovn.

Y) Av BEAOUUE va YETAKIVIIOOUHE TO KATONTPO, 6a npEnel va cUPOUNE To onueio K.
d0) H npooopoiwon TNG npocowng =T Tou KTnpiou €xel PeTaBANTO UWog, TO oOnoio PMNopoUNE va

MeTaBaAloupe oUpovTacg To anueio T. EninAgov, €ival xwplouyévn o€ ioa TURPaTa. SUpeTe Ta onueia A kai T,
yla va d1anioTWOoeTE NwWG aAAAlouv Ta PNRKN TwV THNHATWV.
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EPQTHMATA IN' TA AIEPEYNHZH:

TeTpadio MabnTn

1) TonoBeTroTe TOov AvBpwno Oc Wia PIKpR andoracn and To KATonTpo, n.X. 1 povada (av ortn B€an
auTtn o avBpwnog dev BAENEl TO KTNPIO OTOV KABPEPTN, TOTE UETAKIVAOTE KAl TOV KABPEPTN). Av
dinAacidooupe TNV anoorTacn Tou avBpwnou and To kaTonTpo, Nw¢ 6a peTaBAnBdei To UWog oTo

onoio BA£nel o avBpwnog;

2) TonoBeTnoTe Tov AVvBpWNO O APKETH andoTacn anod Tov Kabpe@Tn. Av Tov GUPETE OTN MHION

anooTaon, Nw¢ 6a peTaBAnBei To UWoG oTo onoio BAENEl 0 AvOpwnog;

3) EnavaAdaBete TIC napandvw evepyeleg, TpinAaoialovrag Tnv anoaoracn f YEIWVOVTAG Tn oTo 1/3 TNng
apxIikng. Ynapyxel Kanolog kavovag Je Tov onoio ¢aiveral va getaBaiAovral Ta dUo nood;

®UAAO gpyaciag 2

>Tnv nponyoUuevn OpacTnpidTNTA MPOEKUWAV KAMOId CUPNEPAOUATA Yid TOov TPOMo Mnou OUuvOEETal n
andéoTaon Tou avlpwnou ano Tov KabpEPTn,kabwg kal yia To UWocC Tou KTnpiou oTo onoio BAEénel o
avOpwnoc. Ta ouunepdouaTa OUWG auTa Ba npenel va Ta eAeyEoupe Ye abnuaTika epyaleia, onwg eival o
nivakag TIHwV Kal N ypagikn napaocraon.

AvoiTe To apxeio katoptro metrisis_2 Tou AoylodikoU. ZTnv 080vn npoBdailovTai:

'Eva Turua AB nou Pnopei va PETAKIVEITAl ano To onpeio A.

H onTikn akTiva BK nou €ival ouoiaoTikd n avakAaon Tng akTivag TK navw oto katontpo K, To onoio

hnopei va petakivnBei ano 1o onueio K.
Ta koupni «MeTpAoeIC», ano onou gugavidovral JETPNOEIC dIaPOpwV HEYEBWV.

Eniong, epgavifovral dia@opa kKoupunia Bonbeiag yia TNV KATAOKEUN ouvdapTnoNng, Yid TN HETPNON YWVIWOV
Kal yIa TNV KaTaoKeun nMvakwyv ano (elyn PETPOEWV.

METPHEXEIX

[[ECHGEIA TIA THN MINAKOTIOIHEH]
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EPQTHMATA IN' A AIEPEYNHZH:

1) TonoBeTroTe Tov KABPEPTN Ot Wia oTaBepr) BEon, n.X. o€ andéoTacn 3 Povadwv ano To KThplo, Kal
METAKIVAOTE TOo TUNAMa AB. KaTtaokeudoTe €vav nivaka, nou va nepIAaPBAVEl APKETEG TIUEG,
TONOOETWVTAG OTNV NPWTN GTNAN TOU TIG METPNOEIC yia To AK kal oTn deUTePN TIG JETPROEIG YIA TO
Uwoc >T oTo onoio PTAVEl N ONTIKN akTiva.

2) Me Baon Tn 01aTAEN TwV ONUEIWV 0TOUG AEoveg, enaAnBeUeTal rj anoppinTeETAl 0 Kavovag aTov ornoio
KAaTaAn&aTe oTo NpwTo PEPOG TNG dpacTnpidTNTAG; Ti oxeon £xouv Ta dUO nNoad PETAEU TOUG;

3) Nwg pnopoUpe and Tov nivaka TINWV va EVTONICOUHPE auTn Tn OXEon;

4) MeTpnoTe TIG Ywvieg Twv dUo Tpiywvwv ABK kail STK. Ti napatnpeite; Mola €ival n oxéon Twv dUo
TPIYOVWV;

5) Nwg OikaloAoyoUpe, PEOW TNG OXEoNG Twv OUO TPIYWVWV, TA CGUMNEPACHATA yIid TA WAKN TwV
TUNUATWV AK kai =T;

6) Me nolov TpOMNo HPNopoUPE MAEOV va WPETPAME, WE €vav KaBpEeTn, To UWoG evdg KTnpiou, OTav
yVwpIilOUPE TIC aNOCTACEIC NOU €ival anapaiTnTEG Yia TN GUYKEKPIPEVN HETPNON;
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3.2.2 ApaoTnpioTnTa: KATOMNTPA

OVOHATEN®VUHO HadnToOV: Tagn:

®UAAO epyaciag 1

AG unoBEooupEe OTI NPOKEITal va AUCOUNE TNV NApakatw aoknaon 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;

Andonaopa and 1o oxoAiko BIBAIo TNG
lewpeTpiagc TN A’ kal B’ Aukeiou 0. 88.

To epwTnua nou TiBeTal gival To €ENc: 'OTav Ta katonTpa Oev €ival KAOETA TI YNOpPEi va cUHBaivel;

AvoiETe TO apxeio katoptra Tou AoyIiouIkoU. ZTnVv 080vn npoBaiAlovTai:

w=798"

I

HéETpoLKAD = 35,8° IEOHBEII T1A THN METPHIH IONIAE [BOHBEIA TIA TA THMEIR O, A, ¥.|

A

Mia npoogopoiwon Twv KatonTpwy OK kal OA.

Mia npocopoiwon TnG d1adpoung TNG WTEIVAG akTivag and Tnv nnyn ® Péxpl KAl TNV TEAIKA AVAKA®UEVN
akTiva €.

'Evag peTaBoA&ac Pe GKpo To OnNUEio X, E TO 0Mnoio JNOPOUNE va PETABAAOUKE TN ywvia @ Twv U0 KAaToNTPpwV.
To uETpo TNG ywviag KAD®, dnAadr| TnG ywviag npoonTwaong TG apXIKng akTivac.

AUo koupnia BonBesiag Nou ava@EpovTal oToV TPOMO HUE TOV OMoio PYNopoUUE va WETPAUE YWVIEC KAl TN
XPNOnN OUYKEKPILEVWV ONUEIWV TNG NPOCOUOoiwonG.

EPQTHMATA I'TA AIEPEYNHZH:

1) MeTaBaAete pdvo TNV TIUA TNG ywviag w and To onueio X, woTte Ta dU0 KATONTPA va Yivouv KABETA.
AIEPEUVNOTE TNV KATeUBUVON TNG TEAIKNG avaKAWUEVNG akTivag €. Mola @aiveral va ival n 8€on Tng
£ WC NPOG TNV aApXIKr akTiva ®A;
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2) AiatnpnoTe TN ywvia w opbn kal geTaBaiere povo tn 6€on Tng ewTelvic nnyng ®. Moia gaiveral va
gival n 6€on TNG € WG NPog TNV apxIkn aktiva OA;

3) MeTpnoTE TIC KATAAANAEG YWVIEG, WOTE va €nIBEBAIWVOETE 1} va ANOPPIYETE TA CUPNEPACNATA 0aG
anod TIG dUo nponyoUUEVEC AOKNOEIG.

4) Anodci€Te pe auoTnpd HadnuaTikd TpOMNo Ta TEAIKA 04G CUNNEpAouaTa.

®UAAO epyaaciag 2

O EukAeidng €xel OITUNWOEI Hia O€ipd NPoTACEWV -
aITNUATWY, €K TWV OMOIWV EKEIVO MOU EXEl NPOKAAETE! TIC
nePIooOTEPEG oulnTAOEIG €ival To néunTo. Ag doUpe nag |To eimpe tov Evkizion. Zro Biffiio I v «Xroi-
NEPIYPAPETAl TO AITAPA QUTO OTA I0TOPIKA CNUEI®UATA MOU - yeiove Tov o Eukheitng
nepiAapBdavovTal oTo OXOAIKO €YXEIPIDIO, OTO KEPAAAIO TWV Qi opilel @¢ napdiinles «ng
napaAAnAwv. "x\ evllzieg eKeiveg TOU
o Bpiskoveot oto iBw exinedo
\KOL  TPOEKTEWVOEVES ET
(EPOV KoL o7 T SH0 PEPT]
|88 FUVIVTOVTOL 08 KOVEVD
|

ot aorae (Opuopde 23).
ALEFMHE  UETE  HUITUTHVEL
MEVIE CITIHATE, T E00Ep
Srpota and  to ool
exgpdlowy  Tic  Poomikéc
LOWTITES TEV YEWMIETIKMY KETOoKEDOY pE 1 forfjfaa
TOU KOvovo Kol o o), evo T mERTTO
(LU VETIL OTL

«Bdy pu evlleio mov pver dbo evbeiec oymperile ng
EVTOC KoL T o ouTd PEpT) yovies LkpOTEpES mrd S0
opflés, Tore o &no elleies mposketEvt) eves B s pov
CUVIVIOVTOL GTO LEPOS IOV 0L GyTLarilOpeve] Yovies
eivon pukpoTepec amd o oplécy (Almpo V).

H Gzwpia Tov mapaiiniov

AuTtd akpIBwg TO nEWnTo aiTnua 6a anoTeAéosl éva ||
MaBnuaTikd €pyaAeio-kpITApPIO HE TO OMoio HMAopoUdE va |
OIEPEUVNOOUNE TN OXETIKA B&on Ouo eubBeiwv oTnv oBovn | §
TOU UMoAoYIOTH.
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EPQTHMATA IN' TA AIEPEYNHZH:

1) MetaBdAeTe TN ywvia w and 1o onueio =, woTe va ival o&sia. Mola €ival n oxeTIkn B€0n TNG € WG
npoc TNV apxikn aktiva ®A; Mwc unopoUPe va dIKAIOAOYNOOUME Tn OXETIKN B£on Twv dUo eubsimv
ME Tn BonBeia Tou NEPNTOU AITAHATOG ToU EUKAEIdN;

2) ZUpeTe TO ONuEio 2, WOTE N ywvia w va ndpel aképaia TiPn, n.X. 70°. MeTakIVAOTE TN QWTEIVI NNyn
®, woTe N TeEAIKA akTiva € va yivel napdAAnAn npoc¢ 1o opilovTio KATONTPOo. Molec ywviec Ba npenel
va JETPOOUHE, WOTE va BeRAIwOOUPE HEOW TWV PETPAOEWY OTI NPAyuaTi ol dUo eubeieg (€ kar OK)
€ival napaAAnAeg;

&

3) YnoAoyioTe pye auotnpd pabnuatikd Tpono Tn ywvia npoontwong KA®, oTav w=70° woTe n € va
gival napaAAnAn npog To opIfOVTIO KATOMNTPO.

4) MeTaBaAeTe TN ywvia w, woTe va yivel auBAeia. Mola €ival n oxeTIkn B€0n TNG € WG NPOG TNV ApXIKN
akTiva ®A; Nwc pnopoUle va dIKAIOAOYNOOUUE TN OXETIKN B6&on Twv dUo gubeiwv Pe TN Bonbesia Tou
NEYNTOU AITAKATOG Tou EUKAEIdN;
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3.3 ApaocTnploTnNTEG Yia Tn B’ Aukeiou

3.3.1 ApaoTnpioTnTa: O MPOBOAEAZ

OVOHATEN®WVUHO HadnT®v: Tagn:

®UAAO epyaociag

STO NApakaTw oXnua o npoPoAéac L pwTilel To onueio A navw os €vav ToiXo. Na va pwTioel g€ €éva onueio
nou Bpioketal oe dinAdcio UYWog, 6a npénel:

A) Na dinAaoiaoTei n ywvia.
oA
B) Na nAnaoidosl o npoBoA£ag npog
TOV TOixoO.
4m M Na au&nBsi n ywvia katd 18°.
24 A) Na au&nBsi n ywvia kaTta 40°.

4dm

EnixeipwvTag va anavrrooupde OTO EpWTNHA auTo, Ba dIanIoTWOOUNE OTI OEV €ival KAl TO EUKOAOTEpPO, av
Oev OlaBeToupe kanoia 101QiTEPA €pyaAsia, €0Tw Kal €vav UMNoOAoyIoTR TOEMNNG. TNV NAPAKATW
dpaoTnpiotTnTa Ba diepeuvhoouue os BaBog TNV katdoTacon NpoBARNATOC Nou OXeTIeTal UE TOV NPOPOAEQ,
ge Tn BonBeia Yiag Npooouoiwaorc Tou.

Av0IETE TO apxeio proboleas Tou AoyiopikoU. STnv 086vn npoBailovTai:

AYNAMIKO EHMEIO A IDOI IOCIA FI8 TIIN KATAZKEY1 I KAI MCTPHEZNE TR IMATQN'
h=3,65

p{oeoKTivia)=0.85

IBOHOEIA TIA THN METPHIH EYNTETH[MENQN]

p [0F poipeg) = 48,95

s | [BOHE)EIA 1A THN [PACIKH MAPAITATH]

a) Mia npooopoiwon Tou npoPoAéa =M, o onoiog eoTidlel og €va Uywog OE=h. O npoPoAéac pnopei kai
METAKIVEITAl yNpo¢ Niow ano To ONUEio = KAl va nepioTpEPETal yUpw ano To onueio M.

B) O1 peTpnosig Tou UWoucg h (Xwpic Hovadeg YETPNONC) KAl TNG ywviag ¢ Tou npoBoA€a pe Tov opllOVTIO
agova.

y) To koupni «Auvapikd onueio A», PJe To onoio sugavileTal €va onueio A NMou Ol CUVTETAYHUEVEG TOU
MeTaBaAlovTal, KaBwg NePICTPEPETAl 0 NPOPBOAEQC.

0) Ta koupnid BonBesiac Ta onoia PMOPEITE va XPNOIYONOIEITE, KABWC NPOCoNAdEiTE va anavTrnOeETE OTIC
EPWTNOEIG TOU PUAANOU £pyaaiag.
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EPQTHMATA IN' A AIEPEYNHZH:

1) EA&yETe pe Tn Bondsia TNG NPOoCoPoIwoNG Kal TWV PETPACEWV av Td Nood «ywvia @» Kdl «Uyog hx»
gival avaioya r oxl.

2) AlgpeuvnOoTE nola anod TIG andvTnoeIC TOU apXIkoU EpWTANATOC €ival N 0wWoTr.

3) YnoAoyioTe oTo TETPAdIO 0ag To UWoG h pe Baon Tn ywvia ¢ kai Tnv anooracn O Tou NpoBoAEa.

4) Me Baon Tnv nponyoUuevn AOKNON, NwWC MAOPOUUE va METPrIOOUHME TOo UWoG &vOC KTnpiou,
XPNOIKONoIWVTAC Evav NPoBoAEad ONWC EKEIVOV NOU gu@avileTal oTnv NPoOooHoiwon;

5) YnoB£aTe OTI 0 NpoBOAEAC YNOPEI va NEPIOTPEPETAl KAl NPo¢ Ta KaTw, dnAadn o1 To h gival nAgov
BaBoc kal OxI Uwoc. EoTidoTe og BaBoc 4 povadwv. Me nolov TPOMO TO AOYIOUIKO OUPBOAICEl TO
BaBoc kal TNV NPoc Ta KATw MEPICTPOPI TOU NPoPBOAEQ;

®UAAO gpyaciag 2

Twpa nAfov €ival eukaipia va doUWE nola ival N ypagikr) napdoracn TnG 0XEONG Nou CUVOEEl Tn ywvia ¢
ME TO UWog h.

EPQTHMATA ' TA AIEPEYNHZH:

1) Epoaviote To onueio A kal PETPROTE TIC OUVTETAYHMEVEC Tou. [ePIOTPEWPTE Tov MNPoPBoAEa Kai
OUYKPIVETE TIC OUVTETAYMEVEC TOU A ME TIG METPACEIC nou npoBdaAlovrtal ornv oBdvn. Ti
napaTnpeiTe;
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2) Ep@avioTte TO ixvog TOou onueiou A Kkal MepICTPEWTE Tov npoPoAga. Moia eivalr n pop®n TNng
KaunuAng nou dnuioupyeiTal; Moia €ival n ouvaptnon TnG onoiag n ypagikn napdoracn €ival n
KAuMUAN Nou gPgavioTnke;

3) ZUpeTe TO ONUEio X, €wg OTOU N anodoracn Tou anod 1o O vivel 1. EnavaAdBeTe TNV KATAOKEUN TNG
YPAQIKNAC napaoTtaonc. Moia oxéon NapioTAveTal TWPA HE TN CUYKEKPIPEVN KAUMUARN;

4) KaTaokeudoTe TN ypa@Ikn napdoracn TnG ouvapTnong nou avTIoTOIXEl OTn OXEon NMou BPnKaTe HE
Tn BonBeia Tou AoyiouikoU. TI oX€on £xe€l N KaAunUAn nou KaTaokeUdoe TO iXvVog Tou A pe Tn
YPaQIKr napacTacn nou KataokeUacoe TO AOYIGHIKO;

5) Eival n ouvaptnon nepiodikn; Moia €ivai n nepiodoc; Eival aptia n nepitri ouvapTtnon;

6) MeTagépeTe TO onueio = og andéaraon 2 povadwv and 1o O KAl KATAOKEUAOTE TNV KAWMNUAN Tou
ixvoug Tou A. Molag ouvapTnong n ypagikn napdoraocn sugavileral otnv 00ovn;
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3.3.2 ApaotnpiotnTa: H MNIZINA

OVOHATEN®WVUHO HadnT®mv: Tagn:

®UAAO epyaociag

O avBpwnog oTnv napandavw €ikova BEAElI va unoAoyiosl TNV akTiva TnG nioivag, oTnv onoia oPwe Oev €XEI
npooBaon, apou eival yeudrn vepo. AlaBETel €va YwVIOUETPO, €va Opyavo dnAadr| YE To onoio Pnopei va
METPAOEI TN Ywvia BAT, evw yvwpilel Ndn Tnv anoctacn Bl Twv U0 nacdAwv nou BpiokovTal oTa onueia
B kai ' Tng nepipépeiac TnG nicivag. Ag npoonabriooupe va AUcoupe To npoPAnua autd peéoa ano pia
NPOCoOHOoiwaT TOoU.

AvoIETe TO apxeio Metrisi pisinas Tou AoyIouIkoU. STnv 080ovn npoBaAAovTai:

A = 39,15°

p=2,10 £K. P
nH(A) = 0,63

—— «+ M

BIl = 2,65 £K.

14

'Evag kUkAog kévTpou O, oTov onoi €xel eyypagei €va Tpiywvo ABI. H kopu@n A pnopei va Kiveital navw
oToV KUKAO PE GUpPTIHO.

AUO peTaBoAsic ye akpa P kai M, PeE Toug onoioug YnopoUpe va JETABAAAOUME TNV akTiva p Tou KUKAOU Kal
TO MNKOC TNG NAgUpdAg BIT, avTioToixa.

O1 JETPNOEIC TNG AKTivag p kal TnG nAgupdc (xopdnc) Br.

H pyETpnon TG ywviag A Tou TpIywvou, Kabwc Kal To NUITOVo TNG ywvidac.

'Eva koupni BonBeiag pe 1o onoio ey@avifovral unodeieic yia TNV KATaokeun evog duvapikou GnueEiou UE
OUYKEKPIUEVEG OUVTETAYHEVEG.

'Eva deuTepo koupni BorBeiag, To onoio Ba oag Xpnoinuelosl 0Tav KANBeiTe va KaveTe kanola anododei&n.
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EPQTHMATA IN' TA AIEPEYNHZH:

1) >UpeTe TO onueio P kal oTn OUVEXEId TO ONUEio M. SNUEIWOTE Ta NOCA Nou PeTaBaAAlovTal KABe
®opa.

2) ZTOXOC MaC €ival va €VTOMIOOUME TIC OXEOEIC METAEU Twv MNoowv auTwv. [lapatnpnoTe Kai
KaTaypAWwTe APKETEC METPNOEIC TWV NOOWV Nou WETABAAAovVTal, HOAIC oUpETE TO onueio P. ®aiveTal
ano TIG METPNOEIG va I0XUEl Kanoia oXeon;

3) MapatnpnoTe Kal KAaTaypAwTe APKETEC METPNOEIC TWV MOOWV MOU PETABAAAOVTAI, HOAIC OUPETE TO
onueio M. ®daiveTal ano TIG JETPNOEIC va I0XUElI Kanola axEan;

4) KaTtaokeudoTe €va duvapikd onueio he ouvTeTaypeveg (NU(A), p) KAl €UQAvVIOTE TO iXVOG Tou.
MeTaBAAETE TNV aKkTiva p. AlaNnpaydaTeuTEITE TNV KAUNUAN nou qaiveral va diaypa®el To dUVANIKO
onueio. Moia oxeon Ba pnopouUaoe va ouvdEel Ta dUO Nood;

5) Me Tn Bonbesia Twv HETPROEwWV MBERAIWOTE N ANOPPIYTE TNV ANAVTNON 04 OTO MponyoUUEVOo
€pWTNHA.

6) KataokeudoTe &va OUVAMIKO Onueio Pe ouvTeTayueéveg (NU(A), BN kal gugavioTe To iXvog Tou.
MeTaBdAete Tnv nAsupd BI. AianpaydaTeuTeite Tnv KAPnuUuAn nou @aiveral va JdlaypdQel To
duvapiko anueio. Mola oxéon 6a pnopoude va cuvdEéel Ta dUo Nood;
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7) Me Tn BonBela Twv UETPAOEwWV €NIBERAINOTE N ANOpPPIWYTE TNV aANAvTNor 04dg OTO MPonyoUMEVO
£pWTNHA.

8) AilatunwoTe pia npdTaon Pe TNV onoia Ba skppdaleTe Tov TPOMO MNou cuvdEovTal Ta nood Bl P,
NH(A).

9) Ac unoBeooupe Twpa OTI BEAETE va nePIYPAYWETE OTOV AvOpWNO TOU apXIKOU MpoBANuUAToc uia
dladikacia Pe TNV onoia Ba kaTagEépel va PETPROEl TV akTiva TnG nigivag. Ti 6a Tov cupBouAevars
va KAavel, XpnoiJonolwvTag Kal TO YWVIOHETPO;

10)QoTo600, Hia npdTacn, n onoia ornpileTal JOVO Ot PETPNOEIC KAl YPAPIKEC NAPACTACEIC, KIVOUVEUEI
va BewpnOsei un €ykupn ano auoTnpd padnuarTikr anown. KavTe pia yevikn andde€iEn TnG npoTaonc,
XpnoigonolwvTag Tnv avTtioToixn BorBsia and Tnv odovn.
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3.4 ApaocTnploTnTeG via Tn N’ Aukeiou

3.4.1 ApaotnpiétnTa: H BEATIZTH OMNTIKH FQNIA

OVOHATEN®WVUHO HadnT®v: Tagn:

®UAAO epyaociag

AG UNOBECOUE OTI 0 ENICKENTNG HIAg £kBeang {wypaPIKAC £xel UWog a=1,70 Y. kal B€Ael va anoAalosl Tov
ayannuévo Tou nivaka nou BpiokeTal o€ pia anod TI¢ aibouoeg TnG €kBeong. To UWoG Tou mivaka esival
U=1,50 J. Kal To Navw PEPOG TOU nivaka anexel anod 1o natwua h=3,5 Y. To npoBAnua nou TiBeTal €ival To
€€NG: e noon anoortacn anod Tov nivaka 68a npénel va orabei, woTe va €Xel Tn MWEyIOTn, Apa Kai Tn
BEATIOTN, oNTIKN ywvia;

EPQTHMATA ' IA AIEPEYNHZH:

1) KaTaOKEUAOTE £va YEWUETPIKO HOVTEAO TNG NPAYUATIKNG KATAOTACNC.

2) KataokeudoTe pia ox€on Mou va ouvdEel Tnv anooTacn d Tou €MNICKENTN And TOV TOiXo ME TNV
TPIYWVOMETPIKN EPANTONEVN TNG ONTIKNAG TOU YWVIAC .

3) MeAeTnoTe TOV TUNO (MOVTEAO) MOU E£XEI NPOKUWEl KAl JEOW aUTOU EKTINAOTE TNV AnogTacn otnv
ornoia Ba npEnel va otabei o €NIOKENTNG, Yid va &XEl Tn MEYIOTN ONTIKA ywvid. XpnolyonoinoTe
AnNOKAEIOTIKA HaBNUATIKEC HEBOOOUG yia Tov €VTOMIOMO HeEyioTwv e€AaxioTwv. Me noilov Tpono
au&averal | eEAaTTWVETAI N ONTIKN MAC ywvia € ox&éon Tnv anoortaon d;

4) Avoikte To apxeio model_1. Evroniote Ta Pey€On nou peTaBAaAAovTal Kal PHEAETNOTE TOV TPOMO HE
Tov onoio n MWETABOAR kKaBevog and Ta MeyEBN auTa ennpedalel Tn HEYIOTN TIMAC TAC ywviac.
XpNOIYONOINOTE TIC JETPNOEIG NOU NpoBailovTal aTnv o8ovn.
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u=435 gk d=435 k. w = 44,06° h=6,20 ek,
' ) M

w(ce aktivia) = 0,7689 4= 170 K.

JJEOHOEIA TTA TIx METABOAEE]

[BOHOEIA TIA THN KATAYKEYH AYNAMIKOY THMEIOY]

5) KaTaokeudaTe Tn ypaIikh napdoracn TnG ouvaptnong (MOvTEAOU) nou dnuioupynoaTe otn OsUTEPN
aoknaon. MNoleg 1516TNTEC TNG ouvapTNONG KNOPOUNE va avayvwpiooupde ano Tn ypa@ikr napdoraon;

6) BpeiTe (kaTd npoocyyion) TN MEYIOTN TIUA TNG ouvdapTnong YE BAon Tn ypagikn Tng napdoraaon. €
nola andéoraon epgavifeTal n YEYIOTN TIUNA; ZUYKPIVETE TO ANOTEAECHA AUTO PE TNV andvtnon nou
dwoarte oTnVv TPiTn doknon.

7) Molec peTaBoAEG upiaTaTal n ypa@ikn napaoracn, 0Tav JETABAAANOUME TO U;

8) NMolec peTaBoAEg uiaTartal n ypa@ikr napaoracn, 6Tav JeTaBAAANOUNE TO h;
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3.4.2 Apactnpid6ThTa: H BEATIZTH ©EZH XTO MOAOZ®AIPO

MANPOYOPIEG YIa TOV AYWVIOCTIKO X®PO.
To nodoo@aipo c€ival €va opadikd dabAnua nou nailetar ot éva ynnedo OxNUATOG opBoywviou
napaAAnAoypdppou e eninedn enigpdvela. Kata kavova €ival KAAUPPEVO PE XOPTO.
e To €AAXIOTO URKOG ToU €ival 90 W. Kal To PEYIOTO 120 p.
e To eAaxIOTO NAAGTOG TOU 45 [. KAl TO PEYIOTO 90 H.
e [ia diebveic aywveg nodoo@aipou, To eAdXIOTO PAKOG €ival 100 Y. kKal To PEyIoTo 110 M., EV® TO
€AAXI0TO NAATOG 64 J. KAl TO YEYIOTO 79 M.
e [evikd ol O100TACEIG TOU AYWVIOTIKOU XWPOU OEV E€MNITPENETAI VA €ival PIKPOTEPEG TwV 45x90 W.,
oUTe Kal JEYaAUTEPEG anod 90x120 M.

To oTadio Kapdiokdkn €xel aywVvIOoTIKO Xwpo HE diaoTdoeic 80x120 W.

To OAupniakd >T1adio diabéTel ynnedo nodoogaipou e diaoTAoeIC 68x105 L.

Tpoppn tgu mhoyiov Govt

=
g
2
e
=

£
=
g

—

I'popuiy tov dovt

O aywVvIOTIKOG XWPOG

O aywVvIoTIKOG XWwPpo¢ opileTal ano Aonpeg YpPauHEG, ano TIC onoieg ol dUo PeyaAUTEPEC YpANKEG, OnAadn ol
MEYAAEC NAEUPEC TOUu opBoywviou, ival ol ypaPueG Tou NAdylou AouT.

MnpooTa anod KaBe TEépUa e€ival Xapayuevn n nepioxn TEPHATOC 1 MIKPR nepioxn. MpoKeiTal yia €va
opBoywvio napaAAnAoypappo, 18,50x5,50 W., Mou n Hia MAEUpA Tou €ival n ypauun Tou TEPUATOG, TO
onoio PE Tn O€lpd Tou BpPIOKETAlI OTO PECO TNG YPAMMNAG aAuTNG. Mo pnpooTd akdupa eivalr xapaypévn n
MEyaAn r enavopBwTikn neploxn, €niong éva opBoywvio napaAAnAoypappo 40,30 x 16,50 W., Nou KI autd
€XEl MIa NAEUpd TOU OTN YPAMMN TOU TEPHATOC, TO OMNoio BPIOKETAl OTO NECO AUTNG TNG NAEUPAG. To oxEdio
TOU YyNnEJDOU CUUMANPWVOUV TECCEPIC MIKPOI KUKAOI, MOU BpiokovTal XapayHeévol OTIG TECOEPIC YWVIEG TOU
Kal npoopifovTal yia To XTUNNUA TWV KOpVEP, Kal dUo HIKpoi Aeukoi diokol Tou NévaATu, g anooraon 11
M. and To TEpUA Kal akpiBwg anévavrti and To PECO TOU. 2Ta TEOOEPA Onueia Tou KOpvep eival
TonoBeTnPEVA KITPIVa onualdkia og AsukoUG NacgodAouc.

O1 dU0 PIKPOTEPEC NAEUPEC TOU opBoywViou, NAVW OTIG ONOIEC BpiokovTal Ta TEPUATA, €ival ol YPAPPES Tou
AouT.

O aywVIoTIKOC XWpoG XwpileTal katd NAGToc os dUo ioa PEPN ME HIa dIaXwpIoTIKN YPAUUH, TN YPAUMN Tou
KEVTPOU, OTO PECO TNG onoiag ival Xapaypevog €vac aonpog KUKAOG YeE akTiva 9,15 Y., o onoiog AfyeTal
«KEVTPO TOU yNMNEdOU».

01 eoTieg (TEpHaTa)

370 METO Twv dUO YypAUUWY TOU AOUT €ival TonoBeTnuéva Ta TEpUATA nou oxnuaTtifovTal ano duo kabeTa
dokdapla Ta onoia anéxouv PeTaA&l Toug 7,32 Y. Kal evwvovTal he €va aAAo opildvTio dokdapl os Uyog 2,44
M. and 1o €dagog. Ta dokdpia auTta eival Bappéva aonpa. Miow ano kabe TEpua eival TonoBeTnuévo éva
dixTu nou diatnpeital TevTwuévo Pe dUO unoaTnpiyuara.
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H eoTia (Tépua)

Mia e€oTia nou e€ival KATAoKEUAopeévn oUPQwva Me TIC npodiaypaes Tng Aiebvouc Opoonovdiag
Modoo@aipou dIaBETel TIC NAPaAKATW Npodiaypageg:
e AnoTteAeiTal ano Tpei¢ dokouc (dUo KABeTeC kal Wia opildvTia) €ival anod evIOXUWEVO OwAnva 4
IVTOWV (NAxog TOIXWHATWV 3,5 XIA.).
e To Aavolyhya TNnG €0Tiag, €0WTEPIKA, €ival 7.320 xIA. To Uwocg €ival 3.050 XIA., ®WOTE UETA TNV
NAakTwon va €xoupe kabapd Uwog 2.440 XIA.
e H eoTia avTioTnpileTal pe dUO EVIOXUMEVOUG OWANVEG 1 V4 IVTOWV 0 KaBévag. To KABe avTioTrpiyua
oxnuartilel I ye ywvia 60°.
e H endvw nAsupda kabe avTioTnpiynaTog €xel unkog 1.300 XIA., npooappoleTal o€ €1dIkr unodoxn
nou PBPIioKeTAl oTn GUNPBOAN TwV dOKWV HE ywvia 16°.

OVOHATEN®WVUHO HadnT®V: Tagn:

®UAAO epyaciag

O nodoo@aipioTAG Nou @aiveTal oTnv €ikova BEéAel va yvwpilel noia €ival n 1davikn 6éon, kabwg
KaTeuBUVETal NPOG TO avTinaAo TEpPa, woTe va dIabETel TN YEYIoTN duvaTh yYwvia yia va eKTEAETEI OOUT.
Mpogavwg Ba npenel va unoBEoeTe OTI N UNAAA Oa €xel eubUypappn Kail 0xl KaunuAoypauun nopeia.

3

T

EPQTHMATA ' TA AIEPEYNHZH:

1) KataokeudoTe &va YEWMETPIKO PMOVTEAO TNG NPAYMATIKAG KATAOTAONG. OPOVTIOETE WOTE TO PHOVTEAO
va givar 6o To duvatov nio pealioTikO. XpNOIPMOMOINOTE TIC NANPOQOPIEG NMOU UMNAPXOUV YIa TIG
NPAayuaTikeC d1Ia0TACEIC TOU aymVIOTIKOU X®MPOU.
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2) KataokeudoTe pia ox€on nou va ouvOEel TNV andaTacn Tou naiktn and Tn ywvia Tou aywvioTikoU
Xwpou (corner) Pe Tn ywvia uno Tnv onoia BAENEl o0 NAikTng To TEpUA.

3) MeAeTnoTe TN oX€on (MOVTEAO) nou €Xel NPOKUWEI KAl HEGW AUTNG EKTIMAOTE TNV anoaTacn and Tnv
onoia ©a np&nel o NAIKTNG va EKTEAETEI GOUT, YIA va €XEl TN MEYIOTN ONTIKN ywvia.

4) >xedld0TE KAl KATAOKEUAOoTE €va OUVAMIKO E£IKOVIKO HOVTEAO TNG katdoTaong Pe Tn PBonbBeia Tou
AoyIopikoU.

5) MeAeTAOTE TN YPAPIKR NApAcTAcn TNG OXEONG NOU GUVOEEl TNV anooTacn Tou NaikTn anod Tn ywvia
TOU aywVIOTIKOU X@wpou (corner) Ye Tn ywvia uno Tnv onoia BAENEl o NAikTNG To TEPHA.
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3.5 Project AukKeiou

OepATIKA eVOTNTA: MaOnpATIKA HOVTEAA TNG ONTIKAG Hag avTiAnyng

'ExeTe OKEPTEI NOTE OTI TA AVTIKEIJEVA NOU BpioKovTal 0TO PUOIKO NePIBAAAOV pacg €ival yvwoTd JOVOo HECW
TWV aIoBNoEWV Pag;

O1 a100n0sIG pyag sival o1 €icodol Twv NANPOPOPIVY MOU NPOEPXOVTAl Anod ToV EEWTEPIKO KOOHO, Ol OMOIEC
NANPOPoOpPIiec anoTeAoUv Kal TNV aQeTnpia TNS avtiAnwng nou £XOUME yia Tov KOOWO. Zuxvd, OJwG, Ol
a1000€IG NapaPoPPWVOUV TA AVTIKEIMEVA KAl TO NePIBAAAOV TOUC Kal TOTE WIAAME yia WeudaloBnaoelG. Ag
doupe PepIka napadeiypara.

'OTav BpIOKOUACTE PNPOOoTd Ot €va Oladpopo, TOTE €XOUME Tnv evTunwon OTI oTo BdaBoc ol dIAPOopPEC
YPAMMEG OUYKAIVOUV, TO NATWHA AVACNKWVETAI, EVW N OpoPr XAHNAWVEI.

H sikdva npogpxeral and 1o dIkTuakd TOMO TOU AGAUMNOUN q)wTypa(pld)v flickr kar Tov 1/2008 n disUBuvon
TG givai: http://www.flickr.com/photos/olivander/64237803/

To OwpaTIO QaiveTal oav dia kdAoupn nupapida kKair ENONEVWG PNOopoUHE va WIAGUE yid TOV MPOONTIKO
XWPO Tou dwpaTiou, yvwpilovrag OTI 0 NPAypaTikog Xwpog eival éva opboywvio napaAAnAeninedo. AuTOG
akpIBWG 0 NPOONTIKOG XWPOG €ival 0 XWPOG TNG ONTIKAG HAG AavTiAnwngG, €101 ONWG PAG TOV Napouciadel n
opaon upac.

To B£pa nou TiBeTal Twpa eival To €€nG: Apaye uUNAPXOUV KAVOVEC KAl VOUOl ol onoiol OIENOUV Tov
NpPoonTIKO Xwpo; AnAadr PunopoUUE va opyavwooUNE YE JaBnuaTiko TpOMNo TNV ONTIKA KA avTiAnyn;

H andavtnon oTo epwTnUa autd €xel evOlaQEPOV, YIATI AV OTOV MPoonTIKO XWPO TOMOBETAOOUHE Ta
avTikeiyeva Tuxaia, xwpic dnAadr kanoia apxr, TOTE NPOKUNTOUV KATACTACEIC ONWG N ENOMEVN.

H eikova Bpiokeral oTo JIKTUAKO TOrNO LIE TIC onTIKeG weudaioBroeic (optical illusions), oTnv evornTa «weudaiodnoeic
anooraonc» kai n dievbuvor) TN Tov 5/2008 &ivar: http://www.amazing-optical-illusions.com/index2new.htm

>Tnv €ikova napouaialovTal TpeiG avBpwnol rnou Badifouv oe £va diadpopo. O avBpwnoc A, nou BpiokeTal
oTo BAaBoG, (aiveTal va €xel YIKPOTEPO PEYEBOC and Tov B nou BpiokeTal o€ NpwTo MAAVO, OPWC akoun
MIKpOTEPO PEYEDOC aiveTal va €xel o avbpwnog .

AC METPROOUNE TWPA Ta UWn TwV avBpwnwyv navw atnv obovn.
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H péTpnon enava@épel TNV TAEN OTA AVTIKEIMEVA KAl TA TONOBETEI 0T OWOTH Toug dIATagn.

Twpa nAgov yvwpiloupe OTI ol U0 €IKOVEC TwV avBpwnwyv A kal [ €xouv To id10 PNEyeEBOC Kal ENOUEVWC N
oxeon A>T eival pia yeudaiobnon, apou A=I. AuTr akpIiBwc n diAoTacn £xel NpokUWEl anod Tnv napapiaon
KAnolwv Kavovwy, dnAadr Twv VOUwV Nnou dIENOUV TOV MPOONTIKO PaAG XWPO.

And noTe OPWG Apxioe 0 AvOBpwnog va MPeEAETd cuoTnUATikA, OnAadn €nNIOTNMOVIKA, TNV OMNTIKA TOU
avtiAnwn; H npwTn €nIOTNHOVIKN MNPOCEYYION TWV ONTIKWV (PAIVOPEVWY, and pabnuatikn anoywn, &yIve
ano Tov EukAeidn, Tov 40 aiwva n.X., YEoa ano TIC NPOTACEIC Nou diaTunwaoe Kal anedei&e ora OnTIKd Tou.
>Tn MEAETN auTr o EUKAEIONG OUYKEVTPWVEI KAl KATAYPAPEI OAEG TIC HEXPI TOTE EUMEIPIKEG YVWOEIG YUPW
anoé TNV ONTIKA avTiAnyn Kal eNIXEIPEi Hia YEWUETPIKNA EPUNVEIA TWV ONTIKWV PAIVOUEVWV.

To Baoikd padnuatikd epyaleio nou Xpnoigonolsi o EUKAEIDNG yia va eKk@pAcsl Ta paivoueva Peyedn eivai
N ywvia Tou napartnpnTi n n onTikn ywvia, onwg 6a Tnv anokaAoUWE OTN CUVEXEIQ.

H onTikf pac avTiAnyn €ival To avTiKEINEVO PEAETNC TWV dpACTNPIOTATWY TOU CUYKEKPIMEVOU Ogvapiou.
>T1OX0G Mag €ival va PETATPEWOUHE TA paIvOUEVA Ot vooupeva, dnAadr va Ta KATAVONGOUME 000 TO
duvaTov kaAuTtepa. Autd akoUyeTal apkeTa @QIAOD0ED, aAAa OiaBToupe dUO onuavTika €pyaleia nou Ba
HaG EMITPEWPOUV va PEAETHOOUME KAl va KATAVONOOUWE KAAUTEPA Tov TPOMO Nou (paivovTadl Ta avTIKEINeEvVa.
Ta epyaleia auTa eival Ta HabnuaTika Kal 0 UNOAOYIOTHC.

AUTO nou Ba npeEnel va KPATAOOUME €ival OTI TO (UOIKO pac nepIBAAAov Pnopei va yYivel nepioooTEPO
KaTavonTo MECA and TA MABnuartika POVTEAA nou kataokeudloupe. Ta povTéAa autd avanTUuooovTal,
yivovtal OAo kal nepioodTepo noAUnAoka Kal PE Tn PBonBeia Tng Texvoloyiag pnopoUne nAéov va
KATaokeualoUHE (PUGCIKEC MPOCONOIWTEIG, OIaUOPPWVOVTAC TO OIKO PAG EIKOVIKO KOOHO.

H ouvapTtnon f(x)=T080ePx A f(x)=arctanx

MoAAEC QopEG ival avaykaio va AUVOUUE €EICWOEIC TN HOPPNC EPx=d, ONou o apiBuoc a dev €ival dueoa
METATPEYINOG O ePanTouevn evog ToEou. Ma napadeiypa, n €&iowon epx=3 (g) Oev €ival duvaTtov va
AUBsi xwpic Tn BonBeia kaTaAANAwV epyaisionv, ONwC 0 Nivakag TIHWV ) 0 UNOAOYIOTAC TOENNG.

Av JdiaBETape pia ouvapTnon, n onoia os KABE TIUA TNG €EQANTOUEVNCG €VOC TOEOU X va AVTIOTOIXEI O Hia
TIUA TOU TOEOU X, TOTE, Npopavwe, 8a pnopoloape va AUGouNe oUvToNa Kal EUKOAd onoladnnoTe egicwan
oav Tnv (€) MEOW TNG YPAQIKAG napactacng Tng ouvdaptnong. MpdyuaTti, n ypagikn napdocracn Miag
ouvapTnong Pnopei va xpnoigonoin®ei yia Tn AUon Jiag eEiowong, apkei va diaBEToupde Ta epyaAsia nou
kataokeualouv Tn ypag@ikr napdacrtacn. EninAfov, Ta e€pyaleia auTtd Oa npEnel va pag €niTpENouUV va
Waxvoupe yia euyn TIMWV NAvVw OTn YPAPIKn napdoraon.

Ynapxel pia ouvaptnon Kal éva €pyalEio nou pag eMITPENOUV va KAVOUME OAa 00a €ival avaykaia, yia va
AUooupe Tnv e€iowon (€) ME ypagikh napdaoracn. H ouvaptnon Agyerar T6E0 spanTopévng X Kal O
guvTopoypa®ia ToEoEPX, EVW TN OUVAVTAME Kal w¢ arctanx. To gpyaAeio nou pag divel Tn duvaTtdéTnTa va
AUooupe pia noAunAokn €€icwaon pe Tn PBonBela TNG ypagIikng napdoraocng €ival To Aoylodikd Function
Probe, pe TO onoio PMNopoUHPE 0c KABe ONnUeEio TNG YPAPIKAG TOU napdoTraocng va evronioupe TIG
OUVTETAYMEVEG auTONaTa.

H ouvdapTtnon autn, Ohwg, dev eival Xpnoiun HOvo yia va AUvoupe €€lowaoelg, aAAd kal yia evav aAAo
e€ioou onuavTikd Adyo. Mag divel Tn duvaTtoTnTa va PEAETAPE TNV ONTIKA Pag avTiAnwn, dnAadn Tn ywvia
ME TNV onoia ¢aiveral €&va avTIKEiJevo ano vav napatnpnTn.
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3.5.1 H ZYNAPTHZH f(x)=arctan(x)

Ovoparenwvupo pabnredv: Tagn:

®UAAO epyaociag

, . , . n n , . . .
'OTav n TIUN TNG ywviag X, Nou avnkel oTto dlacTnua (—E , E)’ €lval yvwoTn, TOTE MMOPOUME va

UMOAOYIOOUME TNV TIMN TNG €PANTOMEVNG TNG YwWViag Kal Tn ouvdapTnon ME TNV ornoia npayuaTonoleiTal
auTtn n avTioToixia. Me aAAa Aoyia, o unoAoylodog ival n f(x)=tanx (f(xX)=cPx).

e NoAAG npoBARuaTta, OJwG, €ival yvwoTn N TIUA TNG €panToPevnG TNG ywviag X kai ¢nTeital n TIiuA NG
ywviag x. Auto akpiBwc To NpdBAnua 6a peAetTricoupe Pe Tn BonBeia Tou AoyiopikoU Function Probe.

EPQTHMATA IN' TA AIEPEYNHZH:

n).

1) KataokeudoTe Tn ypagikn napdoracn Tng cuvaprtnong y=tanx oTto diaoTnua (—g , E

BonOeia 1

2) Anpioupynote pia akoAouBia apkeTwv onueiwv (20-30) and Tn ypagikn napdacrtacn. OpioTe
AavTIBETEC TIYEG YIA TNV APXIKN Kal TNV TEAIKN TIUR. AnooTeiAeTe Ta onueia oTov nivaka. Ti oxéon
€XO0UV Ol TIJEG TNG EQANTOMEVNG YIA TIG AVTIOETEG TINEC TNG Ywviag x; Mwg eEnyeital n ox€on auTn;

BonOsia 2

3) OpioTe TIG TIMEG TNG €QANTOPEVNG OTOV Nivaka wG OTAAN TOU X Kdal TIG TIMEG TNG YWViag wg oTAAN
Tou y. AnooTeileTe TA onueia oTo ypdpnua, €VvWOTE TA KAl peAetnore Tn O1aTagn Touc. Moia
ouvaptnon 6a pnopoUCes va OpIoTEI PE T YPAPIKA napdcTacn, nNavw oTnv onoia @aiveralr va
avnKouvV Ta onueia;

BonOeia 3
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4) KaTaoKeUAOTE TN CUMHETPIKN TNG YPAPIKAC NapdcTacng NG epanTtouevng, dnAadn Tng y=tanx, wg
npog Tnv guBeia y=x. TI napartnpeite; Mnopeite va €ENynoeTe AUTO NOU NAPATNPROATE;
BonOeia 4

5) KataokeudoTe Tn ypaQ@ikr napdcracn Tng ouvdapTtnong y=arctanx. TiI napatnpeite; MNoia oxéon
ouvdEéel TIc dUo ouvapTnoEIG; Mola ival N NPakTIKn Xpnon TNG CUYKEKPIYEVNG ouvapTnong, dnAadn

TI JAC ENITPENEI VA UNOAOYIOOUUE;
BonOeia 5

6) MeAETAOTE TN CUMNEPIPOPA TNG YPAPIKNAG NapdoTacng TngG y=arctanx yid YEYAAEC TIMEC Tou X. Ti
napatnpeite; Ti TINEC YNOPEI va NApPEl n ocuvapTnon;
BonOeia 6

7) Avoifte To apxeio arctan Tou AoyIiopIkOoU. MEAETNOTE TO YEWMETPIKO HOVTEAO Kal EVTOMIOTE TA
MEYEBN nou pnopoUv va peTaBAnBouv. MeAeTroTe Tov TPOMO KATAOKEUNC Tou onueiou M. Toleg
€ival ol CUVTETAYHEVEG TOU ONHEiou;

BonOeia 7

8) KaTaokeudaoTe TO iXVOC TOU onueiou M kal HETABAAETE TO WUNAKOC TOUu TUAPATOC d. Mola ouvapTnon
Ba pnopoloe va €xel ypa®ikh napdoracn TV KaunuAn nou ypdagel 1o iXvog Tou M;
BonOeia 8
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9) Me Tn BonBeia Tou AoyIOUIKOU KATAOKEUAOTE TN YPAQIKI NapacTacn Tng ouvapTnong, NPOKEIUEVOU
va €niIBEBAIWOETE 1 va AnNoppIYETE TN OXECN NOU KATAOKEUAOATE OTNV NPOoNYoUHEVN EpWTNON.
BonOeia 9
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3.5.2 MEAETH ®QTOINPA®IAZ

OVOHATEN®WVUHO HadnT®mv: Ta&n:

®UAAO epyaociag

dwToypapnoTe €vav nAakdoTpwTo dIAdPOUO OTO OXOAEio 0ag f g évav AAAO KaTaAAnAo xwpo. Av Oev
£XeTE NpdoBaAon o NAAKOOTPWTO OIAOPOHO, TONMOBETNOTE O€ I0EC ANOOTACEIC HEPIKEC AENTEC pABOOUC NAVW
oTO JIG0POMO N OE OMOIO XWPO NMPOKEITAI VA PWTOYPAPHOETE.

( 0

H ¢owTtoypagnon va yivel ano diagopeTika Uwn Kal OlapopeTIKEG anoaTdoelc. To npoBAnua nou Ba
MEAETHOOUME €ival To €Enc: Me noiov Tpono ennpedletal n €ikOva TNG GwToypagiac kabe gopd nou
aAAaloupe UWoG ) anooTaon;

MapaTnphoTe TIC NAPAKATW EIKOVEC Tou idlou danedou.

[

EPQTHMATA IN' TA AIEPEYNHZH:

1) SUYKPIVETE TIC PWTOYpaPieC voc danedou ol onoieg £xouv AngOesi and dlagopeTika Uwn. Mou
opeilovTal KaTa Tn yvwun oac ol dlapopec oTic dUo €IKOVEC TOU NATWHATOG; MNMWG pnopoUUE va
€ENYNOOUNE Pe HaBNUaTIkO TPOMO TIG dIAPOPEG TwV U0 EIKOVWV;

BonOeia 1

2) KavTe €va YEWMETPIKO OXNHUA OTO OMnoio va napiotavovTal Ta didgopa Peyedn nou kabopilouv Tn

HOP®N TNG EIKOVAG.
BonOsia 2
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3) Mola upeye€Bn, evw e€ival ioa oTnv npayhatikoTnTa, ¢gaivovral avioa. MNwg petaBaAiovTtal ol
anooTAoEIC JETAEU TwWV YPAUP®Y ToUu danedou Kal Ta YEYEBN TOUC O OXEON WE TNV andoTACK TOUG
and Tov napatnpnTh;

BonOsia 3

4) AwoTe pia yabnuaTikn epPnVveia Tou paivouévou Mou napaTnpeEiTe.
BonOeia 4
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3.5.3 TA ONTIKA TOY EYKAEIAH

Ovoparenwvupo pabnredv: Tagn:

®UAAO epyaociag
2TO €pyo Tou OnTika o EUKA&idNG nepiypagel e Tn Bonbeia TNG YEWHETPIAG TNV ONTIKN PAG AavTiAnyn Kai
ENIXEIPEi va €ENynoel Tov TPOMO WE TOV OMoio (paivovTadl Ta AVTIKEIYEVA. ZTNV apxn HAG NAPABETEl YEPIKEC
BaolkeC €vVOIEC, TIG onoiec Kal ovoualel 0pouG Kal €ival XproIUeS oTn dpacTnplOTNTA NoU AaKoAoUBEil. 3Tn
ouvexela napabéTel pia osipd npoTdoewy, ano TIG onoieg B8a pag anacxoArnoouv dUo, N nNpoTacn 4 Kai n
npoTaon 6.

‘Opoi

1. YokeloOw taxg Ao oL Oppatog éEayopévag evelag yoappac péoeobat diaotnua peyeOwv peyaAwv.

2. kol 10 [pév] U1 TV dPewv mEQLEXOREVWY OXTHA EIVAL KWVOV TIV KOQUPT|V UEV EXovTa €V T OUpATL TV O
Baotv mEOG TOLG TEQATL TWV OQWLEVWV.

4. xat ta pév Vo pellovog ywviag dpapeva pellova patveadat, ta d¢ MO EAdTTOVOC EAGTTOVA, {oa dE T UTO oWV
YWVIOV OQWHEVA.

5. kal T HEV VTIO HETEWQOTEQWV AKTIVGWV OQWHEVA LETEWQOTEQA PatveoBat, Tor O& VTIO TATIELVOTEQWVY TATIELVOTEQA.
Mporaon 4

Tov lowv dlaotnuatwy kat Emi g avThg evOelag OVTWV T €k TAELOVOG DAOTHHATOS OQWHEVA EAdTTOVA PatveTal.
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Edw o EukA&idng npoTeivel Tnv €ENC anodei&n:
e  ®&pvel TN BM napaAAnAn npog Tnv Or.
e To Tunua BM nepva and To péoov M Tou OA, dpa To Tunua OM eival ioo pe 1o pigd Tou OA.
e 01 0U0 Yywvieg @ kal B ival ioeg wg evTdg evaAAdg. OA<OTI, agpou n Or eival nAdayia, evo n OA cival
KaTtakopupn.
e >T0 Tpiywvo MBO To OM<MB, a@oU Ta TUANATA auTd €ival Ta Piod Aaviowv TUNHATWVY KAl ENOUEVWC
B<w. TeAIKA P<w.

Mporaon 6
Ta mTaQAAANAQ TV dOTNUATWV €€ ATIOOTIUATOS OQWLEVA AVITOTIAQTH Paivetal.
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Edw o EUKA€idng avagepel OTI NpAyuaTti Ta YeyEOn (TUNUATA) QaivovTal HIKPOTEPA, aPoU Ol YWVIEG, HE TIC
onoieg o opBaApdC pag O Ta NnapaTnpei, CUVEXWG MIKPAivouv.

EPQTHMATA IN' A AIEPEYNHZH:

1) KavTe pia vonuarikf anodoon TwV «Opwv» 0TV KaBopiAoupévn YAWOaoda.
BonOeia 1

2) EkTiynoTe av ol Opol eival oupBartoi WE TIG NaApAaTnPnoeEl 0ag oTn dpacTnpioTNTa ME TIG
PwTOoYpaAPies. AnAadn, KaTa NOCOV 0l OPOI AuToi NEPIYPAPOUV TNV ONTIKA Kag avTiAnwn.
BonOsia 2

3) Kdavrte pia vonuarikn anodoaon Tng npoTaonc 4 otnv KabopIAOUPEVN.
BonOeia 3

4) MeAetnoTe TNV anodeiEn TnG NpoTaonc 4 Kal KATaypdwTe TIGC MNPOTACEIC TNG YEWMETPIAC Mou
xpnoiponolei o EukAgidng yia Tnv anddeI&n Tne.
BonBsia 4
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5) KdavTe pia vonuarikn anodocon Tng npoTaonc 6 otnv KabouIAOUPEVN.
BonOeila 5

6) ZUMNANPWOTE TNV AnOdEIEN TNG NPOTACNG 6, AITIOAOYWVTAG HE KaBapd YEWHETPIKO TPOMNO Tn oXEon
TWV YOVIOV. XpNOIMONOINOTE PPACEIG NOU avagEPel Kal o EUKAEIdNC oTnv npoTtacon 4.
BonOsia 6

7) Moia €ival n onuacia Twv NPOTACEWV 4 KAl 6 yia TNV NEPIypAQr] KAl €pUNVeEia TNG ONTIKNG HaAG

avtiAnynge;
BonOsia 7
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3.5.4 H TPIFTQ2NOMETPIA

Ovoparenwvupo pabnredv: Tagn:

®UAAO epyaociag

O EUKA€IdNG XpnOILOMNOINCE TIC YEWMETPIKEG YVWOEIC TNG €NOXAG TOU Yia va OIKAIOAOYHOEl TNV OMTIKN MaG
avtiAnwn. 'ETol, anedei&e 0TI o€ €va 0Anedo NMou £xel KAAUQPOEi Pe ioa NAAkAKId, EKEiva Nou €ival anogakpuopéva
(paivovTal JIKpOTEPa Kal 0TI ol NapaAAnAeg eubeiec ouykAivouv oTo BaBog Tou onTikoU Jag nediou.

2Tn dpacTnpIOTNTA NoU akoAouBei Ba enIXEIPrOOUE va anavTrnooUle oTo €ENG epwTnUa: Mg noiov Tpono
MMOpPOUNE va eKPPACOUE TNV EAATTWON TWV PeyeBwv, kaBwc auTd anopakpUvovTal ano Tov napartnenTn;
AnAadr) noia ox€on ouvOEsl To PAIVOPEVO PEYEBOC (Ywvia) €vOG QVTIKEIYEVOU WE TNV AnOoTAcr TOU ano
ENAG;

2TO NApakAaTw oxnua napouaialerai:

a) To Uwocg OA=u TOU NapaTnpenTh

B) To Tunua kK nou BpiokeTal oe anooTaon X and Tov naparnenTn
y) To @aivouevo Peyebog Tou TUAKATOC K, ONAAdn n ywvia o

>16X0G €ival va BpoUue pia oxéon nou va ouvdEel Evav TPIYWVOMUETPIKO aplBud TnNG ywviag w PE Ta PEYEDN
U, X Kai K.

0
.\.-
\A“\\
v "\ T
A X B K r

EPQTHMATA IN' TA AIEPEYNHZH:

1) SuvdéoTe o0t pia OXEOn TN ywvia w ME TA TUAMATA U, X, K, £pappolovrag Touc TUMOUG TNG
TPIYWVOWETPIAcg Nou €xeTe OIdAXTEI.
BonOsia 1

2) KataokeudoTe pia oxéon Nou va ouvdyEel Ta napandavw PeyEon.
BonOeia 2

3) EppnvevuoTe, Pe BAon Tn OxEOn MNoU EXETE KATAOKEUAOEl, TO (QAIVOUEVO TNG OMiKpUVONG TOU
NAGKAkiou KaBw¢ anouyakpUVeTal.
BonOeia 3
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Ac €pBoupe Twpa OTIC CUYKAIVOUOeC napdAAnAouc. XTo JdinAavo
oxnua napouoialeral: A B
a) 'Eva TuApa d nou naploTavel Tnv anootacn Tou napartnenTn ano
TO TUNMA Mou napartnpei

B) To TUNAMA K TO OMoio NApATNPEl 0 NAPATNPNTNG Nou BpiokeTal oto | d
onueio O

Y) To @aivopevo Peyebog Tou TUANATOG K, dnAadn n ywvia w

>TOx0G €ival va PBpoUue Hia oxéon nou va ouvdésl é€vav
TPIYWVOUETPIKO apiBuo TNG ywviac w PE Ta PMeyEDN d Kal K.

4) ZuvdéoTe Ot pia oxéon TN ywvia w PE Ta TUAMATA d kal K, €pappolovrac Toug TUMOUG TNG
TPIYWVOUETPIAC Nou €xeTe OIdAXTEI.
BonOsia 4

5) KaTaokeudoTe pia OxXEOn NoU va OUvOEEl TA NApANAvw HeEYEDBN. Ze& nNpwTn (pAaon unoBeCTE OTI O
napatnpenTn¢ BpiokeTal Navw oTn JECOKABETN TOU TUNHATOG K.
BonOsia 5

6) EEerdoTte TnV nepinTwon katd Tnv onoia o napatnpnTng BpiokeTalr €€w and Tn PECOKABETN TOUu
TUAMATOG.
BonOela 6

7) EppnveuoTe, Pe BAon Tn OXEON MNOU €XETE KATAOKEUAOEl, TO (PAIVOUEVO TNCG oUYKAIONG Twv OUo
napaAAnAwv.
BonOeia 7
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3.5.5 AYNAMIKA MONTEAA

Ovoparenwvupo pabnredv: Tagn:

®UAAO epyaciag 1

MExpl TwPAa EXOUHE WEAETNCEI TNV ONTIKN HAC aAvTiAnWwn ME oTaTika péoa, dnAadn Pe HOAUBI kal XapTi.
Eniong Ta palnuatika epyaleia nmou £XOUPE XPNOIUOMOINCEl €ival N YEWHETPIA KAl Ol TPIYWVOUETPIKEG
OXEO0€IC TOU aBpoiopaTog Kal TnG d1apopdac TOEwV.

>TOXOG MaG €ival Twpa va PEAETACOUUE TNV ONTIKN HAG avTiAnwn o€ €va aAAo pabnuatikd nAaiolo, ekeivo
TWV OUVAPTAOEWV KAl TWV YPAPIKOV TOUC NAPACTACEWV.

>Tnv €IkOva QaiveTal To anAonoinuévo PovTéEAO TNG NpoTacng 4 Tou EukAeidn, onou To Tunua AB upnopei
va KIveiTal duvapika pnpog niow, ondte WETABAAAETAI n andoTaon X Kal n ywvia w, evw nNpoBAAAeTal n
TIMA TNG andoTaong X Tou dkpou B and 1o onueio M. To pnkog Tou OnN ek@palel To UYWOG Tou NapaTneEnTn.

©a HEAETAOOUNE TN YypaQikn napdoracn TnG oXEonG TNG anooracng X anoé Tov naparnpntn HME To
(PAIVOUEVO UEYEBOC W.

EPQTHMATA IN' A AIEPEYNHZH:

1) Karaokeudote pe Tn PBonBela Tou AoylodikoU pia Ouvapikh avanapdoracn ToUu YEWMETPIKOU
MOVTEAOU TNG NpoTaong 4. NMwc YeTABAAAETAI N YwVia @ KaTa Tn diIdpKela HETABOANG TNG andoTacng

X;
BonOeia 1

2) Moia €ival n YeyioTn TIPN TNG Ywviag w Kal noTe EMITUYXAveTal autn; Moia ynopei va €ival n gpuoikn

onuacia TNG WEYIOTNG TIMAG TNG YWViag;
BonOsia 2

3) MeTaTpEWTE O €KATOOTA TIG MOIPEC METPNONG TNG ywviag, YE Tn BonBeia Tou unoAoyioTh Twv
peTpioswy. MNa va yivel autd, apkei va diaipeceTe Pe 1° kal va NoAAanAdoIdoceTe €ni 1 K.
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4) XpnoiyonolnoTte Tn YEBodo Tou dUVAMIKOU ONHEIOU, yia va PEAETNOETE ypa@IKA Tn OXEON Mou
ouvOEel TN ywvia w Pe TNV anoortaon X. (MeTapepeTe TO onueio B karakopu®a 0oo €ivail n UeETpnon
TNG ywviag o€ ekaTtooTd. AnuioupynoTe To iXVO¢ Tou veou onueiou.) T napioTavel n KaunuAn nou
ypagel To onueio autd; (Av n UETPNON TNG ywviac o€ kaTtooTd €ivai noAu UeyaAn, TOTe, avri yia
1°, Ba nipenel va dIQIPECETE TN METPNON TNC ywviac did 10°.)

BonOeia 4

5) MetaBaAere To UWog Tou napatnpenTn. Mw¢ PnopoUue va epUNVEUCOUNE TIC aAAAYEG Nou ugioTaral
N apxikn KaunuAn, oTav getaBaiAeral To UWoc;
BonOeila 5

6) MeTaBAAETE TO PNKOG TOU K KAl KATAOKEUAOTE €K VEOU TN ypagIikn napdcrtacn. Moia gival n gopen
TNG KAPMUANG YIa TIC OIAQPOPEC TIUEC TOU K;
BonOeia 6

7) EEnynoTe Tn oupnepipopd TNG YPAPIKAC NApAoTaonc, yia TIC HETABOAEC TWV NAPAHETPWY TNG, HECTA
and Tn Hopen TNG aAYERPIKAC oxEong (TUNo ouvapTnong) Mou KATAOKEUAodTeE OTNV nponyoUHevn
dpaaoTnpIoTNTa.

BonOeia 7
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®UAAO gpyaciag 2

>Tnv €IkOva gaiveral To anAonoinuévo POVTEAO TNG NpOoTacng 6 Tou EukAegidn, 6nou To Tunua AB pnopei
va KIVEiTal duvapikd pnpog niow, onoTe PeTaBAAAeTal n anoortacn d kal n ywvia . EmnAéov, ag
Bewpnooupe OTI TO UAKOC K gival duvaTov va PetaBAnBei. O napatnpnTnc €ival oTo onueio M nou BpiokeTal
OTn JEGOKABETO TOU K.

4

Oa peAeTAOOUPE TN ypa@ikn napdoracng Tng oxéong Tng andéoraonc d and Tov napatnpnTn ME TO
(PaIVOUEVO PEYEDBOG W, OTAV TO UNKOC K NApApEVel oTadePO.

EPQTHMATA I' A AIEPEYNHZH:

1) KaTtaokeudote e Tn PorBsia Tou AoyIOMIKOU Hia Ouvapikny avanapdoracn Tou YEWMETPIKOU
MOVTEAOU TNG NpoTaong 6. Mwg PeTaBAAAeTal n ywvia w kaTtd Tn didpkeia JETABOANG TNG andoTaong

d;
BonOeia 1

2) METATPEWTE O €KATOOTA TIG MOIPEC METPNONG TNG ywviag, YE Tn BonBeia Tou unoAoyioTh Twv
peTpioewy. Ma va yivel autd, apkei va diaipeceTe pe 1° kal va noAAanAaoiaoceTe eni 1 €K.

3) XpnolihonolnoeTe Tn YEBODO TOUu dUVAMIKOU ONMHEIOU, yIa va UEAETNOETE ypAPIKA TN OXECN Mou
ouvOEel TN ywvia w Pe Tnv anooracn d. Ti napioTavel N KaunuAn nou ypdgel To anueio auto; (Av n
LETPNON TNG ywviadc O ekaTooTd eival noAU HeydAn, T0Te, avTti yia 1°, 8a npéener va dIAIPECETE TN
LETPNON TNG ywviac o1d 20°.)

BonOeia 3

‘Epyo MAEIAAEZ/ Nnpnideg, " KMNZ 89
EA.ITY / Yn.E.M.O.



PeaAioTikd MaBnuaTika TeTpddio MabnTn

4) MeTapepete de€id ) apioTtepd Tn 6€on Tou napatnpenTh M kai enavaAdBere To neipapa. Mwg
HnopoUuE va epunNVEUCOUNE TIC AAAAYEC NOU upioTaTal n apXIKA KAPnuAn;
BonOeia 4

5) MeTaBAAETE TO PUAKOC TOU K KAl KATAOKEUAOTE €K VEOU TN YpagIikn napdoraon. Moia gival n gop®n
TNC KAUnUANG yia TIC dIAPOpPEC TINEC TOU K;
BonOsia 5

6) EEnynoTe Tn ouunepipopa TNG YPAQIKNG NapdcTacnc, yia TIG HETABOAEC TwV NAPANETPWV TNG, MEOA
and Tn Mop®en TNG AAYERPIKAC oxEong (TUNo ouvdapTnaong) Nou KATAOKEUAOdTE OTnV nponyoUHEvn
dpaoTnpIOTNTA.

BonOsia 6

7) OTIGETE TIC YPAQIKEC NAPACTACEIC TWV OUVAPTACEWYV TMOU KATAOKEUAOATE MPONYOUMEVWC.
SUYKpIVETE TIC OUO YpaAQIKEC napacTacelc, OnAadn ekeivn nou npokUunTel and Tov TUMO TNG
ouvapTnong Nou KaTaoKeudodTe Kal EKEIV Nou NpokUNnTel ano Tn PHEBodo Tou duvapikoU onueiou.
MeAETHOTE KAl EENYNOTE TIC OMOIOTNTEG Kal TIC dIapOPEC TOUC.

BonOsia 7
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