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EIZArQrH

To véo POYpOpLO OTIOUSWV Lo ToL LOONATIKA TTOU TIPOTEIVETAL ElvVaL OMOTEAECHA
OUAOYLKNG SOUAELAG MEAWV HLOG ETILTPOTING EUNMELPOYVWHOVWVY UE EUTELPLEG TIOU
Tinyadouv amod TNV EPEUVNTLKA TOUG EVOOXOANON HE Ta MaBnuatikd kat tn AtdaKTikn
Twv Madnpuatikwyv f/kat anod tnv moAuxpovn Stéaokalia Toug otn oXoALKA TAn Kat
otV apxlki Kal ouvexllopevn ekmaidevon. H OSladopetiky OMTIKA, ouxvad
CUUMANPWHOTLKA, TWV HEAWV TNG ETUTPOMNAG 08Nynoe Ot €va TMPOYPOUUA TIOU
BewpoUpe OTL €XeL amO TN MO HEPLA €VAV ETLOTNUOVIKO TIPOCAVATOALOUO TIOU
otnpiletal otn S1eBvr) €peuva Kal eumelpia oXeTIKA pe T StbaokaAia kol padnon
TWV HOONUATIKWY Kal armo TNV aAAn tn duvatotnta va unopel va epapUootel otnv
npagn. To Baokd kivntpo OAwV TwV PHEAWV TNG EMTPONIC ATAV va cUUBAAAOULY
otnv avaBaduion Tng moLloTNTAG TNC HABNUATIKNAC EKMOISEVONG OTNV UTIOXPEWTIKN
eknaidbevon otnv EANGda. Nvwpiloupe OPUWG OTL TO TTPOYPAULO OTIOUSWV ElvalL LOVO
n adetnpia yla pLa tétota avapaduion kat eAniloupe 6TL 0 CUVSUACUOG TOU HUE TNV
avantuén katdAAnAou ekmalSeutikoU UALKOU Kal TapoXN¢ OuvVeXoUG ekmaideuong
TWV EKTIALOEVUTIKWY VO UIMOPECEL VAL KAVEL TILO OUCLAOTIKI Kal gvlladEpouvoa th
poOnuatiky eumelpia Twv pabntwv. To mpoypoppa ameuBuUveTal AUECA OTOV
eKMaLSEVUTIKO Bewpwvtag Tov wg emtotipova mou oxedlalel tn SidaockaAia tou,
KAVEL ETUAOYEC TEKUNPLWHEVEG KOL €XEL MLOL OUVOALKH E€lKOVA TNG HABNOLOKAG
nopeiag Twv padntwv tou.

Avadoplkd pe TN SO TOU KEWWEVOU, apxlkA mapouctalovtal oL BACLKEG APXEC TOU
TIPOYPAUHATOG OTmoudwv  Omou KaBopilovtat oL otoxol tng SidackaAlag Kat
HABNONC TwV HaBNUATIKWV KABWG Kal oL BOolKEG kavotnteg, SeflOoTNTEC KOl
Slepyaoieg OV aVAUEVETOL OL HABNTEG VO AITOKTAOOUV. TN CUVEXELX AVOAUETAL N
Sdoun avamtuéng TOu TPOYPAUHUATOC €0TLAIOVTIOG OTOV TPOMO QVAMTUENG TOU
TIEPLEXOUEVOU PECO O TOV KOBopLopod Tplwv Backwyv Bepatikwy agovwy. Emiong
avaAvovtal yla kaBe Baolkn Bepatikn mepLOxXn n onpooia tng, oL BOCIKEG EVVOLEG
kat Olepyacie¢ kabBwg kat n €§EAEN TOUuG OTn OLAPKELA TNG UTIOXPEWTLKAG
eknaidbevong eotialovtag ot Paolkeg peTaBacelg ava NALKLakO KUKAo. Xtn Soun
avamtuéng ouvpmeplapPfdavetat n  Baowkn  Plocodia  évtagng epyaleiwv
(xepamtikwyv kat Pndlakwv) otn StdackoAla Twv HoONUATIKWY, TwV SLOAKTIKWY
npooeyyloewv (OMwg TG «dpacTnPLOTNTAC» KAL TNG «OUVOETIKAG Epyaciac») Kabwg
Kal tn¢ Stadikaoiag tng aflohoynong. AkohouBel ava ta&n nivakag (A Tupvaociov o
oautn ™ paon) omou mapouactalovral To TPOCOOKWHEVA LABNCLAKA OMOTEAECHATO,
To PBaoclKA TEPLEXOUEVA, OL EVOEIKTIKEC OpAOTNPLOTNTEG KAl TO TIPOTELVOUEVO
EKMOLOEVUTIKO UALKO ylo kaBe BOepoatikd dafova. Ol eVOELKTIKEG SpaOTNPLOTNTEG
ocuvoilovtal oe Tivoka Kal avrtiotolyilovtal Pe To MPOCSOKWUEVA HABOnoLoKA
omoteAéopaTa. 2TO0 TEAOC Tou KABe nAwlakoU KUkKAou mapouctalovral
napadelypata CUVOETIKWY €pyaclwy, HEPOC Twv omoiwv aflomololv Ynolakd
epyaleia. TEAog akoAouBel evdelktikr) Alota PipAloypadikwyv avadopwv Tmou
Xpnotgomnotwénkav.

BAZIKEZ APXEZ TOY MPOTPAMMATOZ 2NMOYAQN lNA TA MAOGHMATIKA

KaBe mpoomdabela cuykpotnong evog Mpoypdppatog Zmoudwy yla Tt podnuatikd
BplokeTal AUECO OVTLLETWTN HE LA OELPA ATIO EPWTALLATA TTOU CUXVA Tteplopilovtal
oTnNV €MAOYN TOU TIEPLEXOMEVOU TOU: TIOLEG MOONUATIKEG YVWOELG ELVOL ONUAVTLKO
va avamtuéouv OAot ol peAAdovtikol moAiteg; Mowa kpitipla Ba pmopoucav va



uLoBetnBoulv yla TNV emhoyr Toug; MOoLEG amod TIG YVWOELG TIOU EUTIEPLEXOVTAL OTO
toxvov Mpoypappa Imoudwv xpeldletal va e€alpebolv; AMAVINOCEL( OE QAUTA KOl
aAM\a, avaloya spwtipata, mapd tn duokoAia mou mapouaoialouv, mpoadlopilouv
o€ HEYAAO BaBuod TNV TOUTOTNTA TNG MOONUATIKAG EKTTAlSELUONC TTOU ETIXELPELTAL VA
QvanTuxOel 0TI EKACTOTE KOLWVWVLKEG KOl TIOALTLOULKEG oUVONKeG. H amotunwon Twy
Baolkwv OTOLXEIWV AUTAG TNG TAUTOTNTAG TMPEMEL va avalntnBel ota Kevtplka
XOPAKTNPLOTIKA KAl 0T SUVOULKN TNG VONTIKAG 8pAcong mou eival embupunto va
avantuxBel amno Toug HabnTég o oxXEON UE TO LOONUATIKO TIEPLEXOUEVO.

Ta padnuatika anoteAoly éva LELALTEPO AVTIKEIMEVO HABNONG. AVayVwPLOUEVA WG
€VaG amod toug TAEOV KPLOLUOUG TOUELG Tou avBpwrivou MoAltilopoU, e€altiag Tou
€€ALPETIKA LOXUPOU TPOTIOU EPUNVELOC TOU KOOHOU TIOU TIPOCHEPOUV, UE CNUAVTLKH
ouvelopopd otnv avamtuén TNG OTOMKAG AAAA Kol TNG OUAAOYKNG OKEYNG
TIAyKOOULWG, KATEXOUV KEVTPLKN B€on ota Mpoypdppata Zmoudwy TNG UTTOXPEWTLKAG
ekmaidbevong. Autod koblotd TNV EMITUXNUEVN OXOAK pabnteia oe autd
KaBopLoTIKO TapdyovTa TNG YVWOTIKAG Kol KOT EMEKTAON, TNG akadnuaikAg
avamtuéng Kot TNG emayyeAMOTIKAG aveALENG kKABe moAitn. Qotoco, n adalpeTiki
Toug dUOoN, N AVOTNPOTNTA KAl N TIOAUTIAOKOTNTA TWV EUNMAEKOMEVWVY LOEWV KaL TNG
opyavwong toug, Kabwg Kot n TPOBANUATIKY TOUG TIPOCEYYLON OTO OXOAEL0
eumobilouv MOAANOUG paBNTEG, OCUXVA QUTOUG TTIOU OVHKOUV OE EUAAWTEG KOLVWVLKEG
OMABEC, va EMUTUXOUV OTA PaBNUATIKA Kol va avartuéouv BeTika cuvalobnuoata yla
auTa.

Mow eival, Opwg, ekelva Ta dlaitepa XOPAKTNPLOTIKA TIOU KaBloTouv Ta
HOONUOTIKA €va TOOO £EXWPLOTO QVTIKEIPEVO HABNONG Kal, KATA OUVETELA, KO
SbaokaAiag; Kat' apxniv, n €vepyn KOl EVIATIKI) EUMAOKN OTNV TMpoomdAbsia
emiluong evog mpoPAnuatog, o dlaitepog TPOMOC HEAETNG Kal emiAuong
TIPOPBANUATWY Kol O EMEEEPYATUEVOC YAWOOLKOC Kol OUUPBOALKOG KWOLKAG EKPPaonG
TWV VoNUATwy Tou xapoaktnpilouv tnv auBeviikn padnuatikr) dpaoctnplotnta. To
HOONUOTIKO TTEPLEXOUEVO TIPOTPEPEL AMAWC TO TTAQLOLO YLOL TNV EVEPYOTIOLNGN AUTWV
TWV OTOLXELWV Kol ammoKTA onpacia oto Babuod mou cUPBAANAEL oTnV LOXUpOToinon
TOUC TPOC TNV KatevBuvaon tng emav-avakAALP NS TNG LOONUATIKAG YVWOoNG oo ToV
pobnteuopevo.

H pabnuatikr okEPn mpolmoBETEL TNV IKAVOTNTA SLOXELPLONG TWV BACIKWY SOULKWV
OTOLXElWV TWV HaBNUATIKWY, OMWE £lval oL £€VVOLEC, OL LBLOTNTEG TOUG Kal oL TPOToL
TeEKUNPLlWoNG Tou Hadnuatikol cUAAOYLOUOU, UE TPOTIO TIOU Va KaBLoTta GavepEg TIg
OXEOELG TWV MOONUATIKWY gvvolwV Kal Stadlkaclwyv LeTagl Toug, dnAadn, tn Béon
Toug ot €va Oiktuo 6ewv. Eva Ttétolo Siktuo dnuloupyeital yupw amo
«Bepedlwdn béax. Ma mapadelypa, otnv mepimtwon NG MPOcbeong ETEPWVUHWY
KAQOUATWY, N «BepeAlwdng 6€a» eival n €vvola Twv LooSUVAUWY KAACUATWY, N
onola otnpiletal o plo GAAN «BepeAwdn &€a», OtL, oL aplbuol, diatnpwvtag tnv
afla toug, umopouv va avamnapactabolv pe dLadpopoug TPOMOUS, WG KAACUATA, WG
Sekadikol, wg mocooTd K.A.

H ouvektikotnTa KoL n ouvoxn Tou xapaktnpifouv tn HAONUOTIKA EMLOTAUN Kal
ouveloPEpouv oTnV oYU Kol 0To €UPoG Twv edappoywv Tng odeiletal oe auto
akplBwG to yeyovog, dnAadn, OTL Ta padnuatikd eival plo emotipn douwv, n
KATAVONGoN TWV OMOolwvV XapaKTtnpileL autd TOU OVOUAJOUME HABNUATIKO TPOTO
okéPng Kal cUAAOYLOLOU.



OL ouyxpoveg Bewpnoelg oto medio ¢ Mabnuatikng Ekmaidevong umodelkviouv
OTL éva oNUEPLVO Mpoypappa Imoudwy ylo to pobnuatika odpeilel va amobappuvel
v éudaon otnv amAni yvwon Kal TV edappoyn evvolwv Kal Stadlkaolwy,
emevblUovtag otn MEAETN TwWV OUVOECEWV METAEU TOUC KOl OTNV  avamtuén
HOONUATIKWY KAVOTATWY, OTACEWV Kol Memolbnoswv mou Ba BonBrijcouv Toug
HOONTEC VA QVILUETWITIOOUV HE OTMOTEAECHATIKO TPOMO TpoPARUaTa HECA oTa
HOONUATIKA KOl HECW TWV HABnUatikwy. Mia TETOL TIPOCEYYLON QVTOVAKAQ TNV
nopeila ouykpdTNONG TNG (6LOG TNG EMOTAUNG TwV MaBnuatikwy, SnAadn, tnv
T(POOTIABEL EPUNVELAC KAL KATAVONGCNG TOU KOGLOU.

Ztoxol padnong ko Sidaokaiiag

H avalntnon yevikwv otoXwv Tng Labnong Kat tng St8aokaAlog Twv Hadnuatikwy
amacxoAnoe kol ouvexilel va amaoxoAel Toug €peuvntéG TNG MaBnuUATIKAG
Exknaidbevong. M onpavtiky €§€AEn oe autAv tTnv katevBuvon unnpée n mpdtaon
tou Winter (1975) (oto Wittmann, 2005) yia tv uloB€tnon TETOLWV OTOXWV, TIOU
UTTOKOUOUV OTLG TTAPAKATW TPELG OPXEG:

e MetaBoon amd TA  «UOONUATIKA —  €TOMO  TPOIOV»  OTN
«pabnuatikonmoinon»  kat ot  Sladlkaoleg TOU TN GUYKPOTOUV:
«Blepelivnon», «GUANOYLOUOG» KOl KETILKOLVWVILAY.

e Amodoxn, wg Baokng SLAKTIKAG apxnG, TNG Labnong péow avakalupng.

e Avadeln ™G OouPMAnpwpatikéTNTAG TG “kaBapng” kol NG
“edpappoopévnc” anoPng Twv HaBNUOTIKWV.

OL mapandavw apxeC avedelfav pla amo T KUpLApXEC ONUEPA OTOXEVUOELG TWV
Mpoypappdtwy Imoudwv yla T MOONUATIKA, TOU UadSNUATIKOU YPOUUATIOUOU.
MpOKELTAL yla TNV LKAVOTNTA KAMOWOU o) vo OVAAUEL, Vo EPUNVEVUEL KOl va
enepPailvel OTO KOWWVIKO TOU TEPLBAANOV, XPNOLUOTOLWVTIAC WC €PYalEio Ta
poBOnuatika kot B) va avaAleL Kal EPUNVEVEL TOV TPOTO TIOU XPNOLUOTIOLOUVTAL Ta
pooOnuatika yia tn Angn amoddcewv o0Tto KOWWVIKO meplBallov. Etol, Eva
“noOnuatika eyypappato” atopo:

e AvtilapPadvetal OtL “ol HaBnUaTIKEG EVVOLEG, oL SOUEG Kal oL LOEEG €xouv
edeupebel wg epyaldeia yla va opyavwoouv ta davopeva Tou ¢Guaotkou,
KOWVWVIKOU KOlL TIVEULOTIKOU KOopou” (Freudenthal, 1983),

e AlaBétel TNV “lkavotnTa va KATAvoel, va Kpivel, va Snuioupyel kot va
XPNOLLOTIOLEL TA HOONUATIKA O€ pLa TolKIAla evdo- Katl €§w-pabnuatikwy
TAQLOLWV KAl KATAOTACEWV, OTIL( OTMoleg¢ Tta pabnuatikd mailouv f Ba
unopouoav va naifouv kamoto poAo” (Niss, 1996, 2003)) kali, €Tol, UMopel va
AELTOUPYNOEL KPLTIKA OE LA SNOKPATIKY KOWwVia.

Miat SeUTEPN KEVTPLKN) OTOXEUON TIOU TIPOKUTITEL amd tn olyxpovn B€aon tng
nabnuatikng ekmaidevong elvat n  avaykn SdaokoAiag aélomoljoiuwy
padnuatikwy, SnAadn, padnuatikwyv mou BonBouv To LabNTEVOUEVO VA KOTOVONOEL
KOl VO OPYQVWOEL ATIOTEAECUATIKA TOCO TNV TMPAYUATIKOTNTA TOU 000 KoL Ta idla Ta
HOoONuOTIKA. Xe autrVv TNV KatevBuvon, anoktd Wlaitepn onuacia n cuvéeon ¢
ATUTING HE TNV TUTILKA YyVWON TWV HOONUOTIKWY, HE TPOTO TIou val evBappUVEL TNV
olkodounon pag SLAAEKTIKNC OXEoNC LETAEL TOUC.



Yuvoyilovtag, ta ocuyxpova epeuvnTIKA Oedopéva avayvwpilouv TNV avaykn
OoTOXeLONC €VOG MPOYPAUUATOC ZMOUSWY ylol TO MOONUATIKA TNG UTIOXPEWTLKAG
eknaidevong otn pabnon podnUATIKWY TTOU €lval XProLUa Yo OAOUG TOUG HaONnTEG
KOl «TIOPOAUEVOUV HOONUATIKA». 2€ QUTAV TNV KateLBuUvon, Kevtplkn erdiwén tng
avtiotolyng O&lbaokoAiag Oa mpémel va elvat n  avadeln Twv Baoilkwv
XOPAKTNPLOTIKWY TNG HABNUATIKAG yvwong: TnG Yevikeuong, tng Bepfatdotntag, tng
akpiBelag Kat TG cuvtopiag.

ZtoxoL Ladnong ota Hodnuatikd: avantuén Bacikwv LKOVOTATWY

H UMOXPEWTIKA HOBNUATIK €KTALOEUCN OTOXEVEL OTN CUYKPOTNON OKETTOUEVWV
TIOALTWYV, OPLOUEVOL MO TOUG omoloug Ba cuveyxioouv, evOEXOUEVWG, TN UEAETN TWV
pHabnuatikwv oe vPnAotepa emimeda. lMNa tnv emtuyio autol TOU OTOXOU OTLG
oUYXPOVEG TIOAUTIAOKEG KOLVWVLKEG, OLKOVOULKEG KOl TIOALTIOMLKEG OUVONKEG, €lvat
avaykaia n avamtuén KAmowwyv, KotopxnV, YEVIKWVY LkavotATwy kat Se€lotAtwy, ol
omoieg ouvdéovtal opllovtiwg He OAQ TO YVWOTIKA QVTIKELMEVA TTIoU gpdavilovtal
ota Mpoypappoata Zrmoudwv TG UTIOXPEWTLKAG ekmaideuong Kat meplypddovtal, otn
OUVEXELQ, OUVOTTTLKA:

e H KQVOTNTA QITOTEAECUATIKAG XPNONG EPYOAEIWV, KOLVWVIKO-TIOALTLOUIKWV
(YAwooag, oupuBoAwyv, kelpévwy) kat Pnodlakwv. Ta Stadopa «epyaleiar»
EVEXOUV TIOAAQTIAEG EPUNVELEG KaL Elval amapaitnTa yla Evav evepyo SlaAoyo
LE To TepLBAAAOV.

e H wkavotnta aAAnAenibpacnc kot ouvepyaoiac oe eTepoyeveic ouadeg. Eivat
ONMOVTLKO YLOL TO ATOMO VA UIMOPEL va KATavoel Tn okEYN KAl Tn oTAoN TWV
AAAwv, va eTAVEL OUYKPOUOELG, va Slaxelpiletal Sladopég kal avilpAoeLs,
va urtepPaivel mMoATIOUKEG SLadopeg, va e€loopporel Petal tng SEopeuong
yla TNV opada Kal TG MPOCWITLKAG TOU UTOVOULaG.

e H wavotnta autovounc kot urteuduvnc Aettoupyiag. Ta Atopo XpeLaletal va
elval og B€on va Asttoupyouv OxL povov oto MAAiolo pog opadacg alAa Ko
OUTOVOUO, VO MImopoUV va  umnepoomnilovtol TG amoyel Toug, va
OUVELSNTOTOLOUV Ta OpLa KAl TIG AVAYKEC Toug, va avalntouv mAnpodopleg
Kot va aflodoyolv TIG TINYEC IPOEAEVONC Toug, va afloAoyouv tn padnon
TOUG, VO KOTOVOOUV KOl VA VONUATOS0TOUV TNV EUTELpia TOUG (LETayvwon).

OL MapATAVW YEVLKEG LKAVOTNTEG UITOPOUV va. avaAuUBoUV O ETUEPOUG LKAVOTNTEG
Kal 5€€L0TNTEC, LOLaITEPA ONUOVTLKEG YL TOV CUYXPOVO TTOALTN.

‘EVa¢ OKEMTOUEVOG, €VvePYOG TOALTNG xpelaletal va Slabétel kavotnta Anyng
anopacswv kot eniduong mpoBAnuatwv. Na mopadelypa, ov €QlPECOUHE T
«OXOALKA» TIPOPANUATO TIOU OVTLUETWII{OUV OL HaBNnTéG oTa HaBnUATIKA, OTou
Sivovtal 0Aeg ol MAnpodopieg yla TNV emiluon Toug Kat o §popog pog tn Avon eivat
ouvnBwg povodpopog, otnv mpayuatiky {wr, Ta TEPLOCOTEPA  TpPoBAnuata
xapaktnpilovtal amo acddela, €AAewpn OSedopévwy, 1 TEPLOOELD OTOLXELWV.
Mpokepévou va eTtAUBel Eva TETolo MPOPANUA, TIPETEL KATOPXNV VA KortavonO«et.

H katavonon evog mpofAnpatog dev eivat amAn dtadikaoia, kabwg npolnmobETel pa
OElpA amd onupaviikeg Oeflotnteg, omwg Siaxeiptong ¢ moAumAokotntac
(avayvwplon Kat ovaAlucn KaVOVIKOTATWY, EVTOTIOMOG ovaloylwv METall Twv
YVWOTWV KOl VEWV KATAOTACEWV), Stdkpiong (avoyvwplon OXETIKWV KAl QOXETWV



OTOLXElWV O OXEON LE HLa KOTAOTOON N €vav otoxo) Kat emAoyn¢ (emloyn petafy
SLadopwv eVEEXOUEVWY OE OXEDN LE TOV ETILSLWKOLEVO GTOXO).

AdouU katovonBeil, To MpayUATIKO TPOPBANUA TIPETIEL VA LETATPATIEL, OTN CUVEXELQ,
0g HaBnuatiko mMpoBANUa, TPOoKELHEVOU va avalntnBouv ta KatdAAnAo epyaleia
(cuuBoia, aAyoplBuotl, texvoloyika epyaleia) emiluong tou. Auth n Swadikaocia,
yvwotn wg padnuartikoroinon n povteAomoinon, cuviotd BOCLKA LKAVOTNTO TOU
TpEmeL va SLabetel kABe dtopo. Edooov Bpebel n Abon, mpénel va kataypadel Kat,
ouxva, va énuooclomownBel. Emopévwg, xpelaletal plo YAwooa emkowvwviag Twy
OKEPEWV KOl TWV ETMUXEPNUATWY TAVW OTL( OTOLEG OTNPLXTNKE O GUAAOYLOMOG
eniluong. H wavotnta emkowvwviag eival BepeAlwdng TG00 yla OUTOV TIOU
napouoctalel pla Avon 000 KoL ylo €Keivov mou TN O€xetal. Baolko TG
XOPAKTNPLOTIKO Elval OTL ATaLTEL CUXVA HLETATPOTIN ULOG LOpdAG avamapdoTtaong o
Ha GAAn (m.x., amod mivaka o€ SLaypappa). ZUVEMWG, N LKAVOTNTA EKPPACNG UE
xprion moAAanAwv avanopaotdoewy Kal (CUUTANPWHATIKA) N tkavotnta avaAuvong
kot gpunveiog Sedouévwy ouVIOTOUV SUO CNUAVTLIKEG LKOVOTNTEG TIOU TIPETIEL VAL
6L00€tel kKAOe ToOALTNG.

H ouvepyaoia dteukoAUvel tnv eniduon mpoPAnuatwy. Opw, yla va eUSOKLUAOEL,
xpelaletat oL evdladepopevol va olkodounoouv olkeloBeAwe €va  TmAaiolo
gumiotoolvng Kat aAAnAokatavonong. H auyxpovn BiBAloypadia umodetkviel OTL ol
KOWVOTNTEG TPAKTIKAG TIOU CUYKpotouvtal otn Paon apolpaiwv oxEcewv
gUmLoToolVNG Xopaktnpilovtal anod dnuoupylkotnta Kat kawvotopia (Wenger et al.,
2002). Emopévwg, n kavotnta ouvepyaoia¢ oto mAaiolo pla¢ ouadac Kot n
Lkavotnta  emikolvwviac kot  Slatunwon¢  oUAAOYIOUWY  Kal — ETTLXEIPNUATWYV
armoteAoUV onUavTIKA edpodla yia KaBe atopo o€ OAn T dlapkela TnG {wng Tou.

OL IKaVOTNTEC TIOU TepLlypadnKav mopandavw Unopel va Bewpnbolv we «Bactkéy,
KaBwc amoteAouv gvomoinon BepeAwdwy ywwoewv, de€loTtATwy, SuvaToTHTWY Kot
OTAOEWV €VOC ATOHMOU Kol £Xouv €va gupL medio edpappoyns. Auti n cuvomapén
YVWOTLKWYV KOl CUVOLOONUATIKWY XapOKTNPLOTIKWY ivat Suvapikn, e€eAloostal kotd
™ S1dpkela tNC {Wr¢ TOU ATOHOU KAl TOU ETITPETEL VO AVTLUETWIIIEL KOTOOTAOELG
LLE ETOLUOTNTO KOL QATOTEAECUATIKOTNTO. KEVTPLKOC, AoLmov, oTOX0G TNC EVVLAXPOVNG
HoOnuatikng ekmaibeuong Ba mPEMeL va elval n TMPooPopa EUKALPLWV OTOUC
HoONTEC vau avamTtuEouV TG CUYKEKPLUEVEG PAGCLKEG LKAVOTNTEG, WOTE VO €lval o€
B€on va AELITOUPYNOOUV KPLTIKA KOl SNULOUPYLKA HECA OTA HABNnUaTIKA oAAG Ko
€€w amod autd, o KAONUEPLVEC KATAOTACEL TWV OMOLWV N OVTLUETWIILON QTALTEL
HaBnuatika epyadeia.

Juvoyilovtag, av Kal n €mAoyr TwV MEPLEXOUEVWY elval éva Kpiowo {ATtnua yla
TOUG OXESLAOTEG TWV MPOYPAUMATWY IMoUdwy ylo To HOBNUATIKA, N oTAPLEN TwV
HaBnTwy, yla va avamtuéouv TIg BAOLKEG LKAVOTNTEG Kal Ta epyaleia mou Ba toug
Bonbroouv va anodwaoouv vonua Kal vo katavonoouv os Badog Tig «BepeAlwdelg
16€ec» mou Satpéxouv OAo to Mpodypappa Imoudwv daivetal va cuviotd INTnua
alung, kobwg mpoodEpel ekeivn tnv umodoury mou umopel va  otnpiget
QMOTEAEOHATIKA TN Olampayudteuon KoL TR OUyKPOTNONn TOU padnuatikou
vonuatog and autoud.



ZTOXOL HAOnonG oto LOONUATIKA: avATTTUEN HoOnuatiking okEPng

Elval yevika amodekto otL, Baotkr mpolinobeon avantuéng Twv Baolkwy LKAVOTHTWV
miou avadEpBnKav mapandavw anoteAel n dStapopdwon Getikng Stadeonc / otaonc /
&nc amévavtt otn Swadikaocio padnong twv uadnuatikwv. Itn BiBAloypadia
avad£POVTaL Lo CELPA OO XOPAKTNPLOTIKA KAl EKONAWOELG TETOLWV OTACEWVY, OTIWG
n TmeplEpyela, n Oektkotnta ot véeg 6€eg, n  davraocia, n  SnULOUPYLKA
oupLoBNTNON, O OKEMTIKIOMOG. [EVIKA, TA XOPOKTNPELOTIKA OUTA OTOTEAOUV
nMpoUno6Oeon yla TNV avantuén tng Hadnuatikng okePng mou Unopet va el6wOel pe
BAOCEL TIC TPELG TTAPAKATW CUVIOTWOEG TNG:

o Anutoupyiknn ok€Yn: Avolxto¢ voug (oképn mépav Tou Tpodavoug,
TIEPLOPLOUOG  TpokataAnPewyv, Slwotunmwon umoBéoswyv, avayvwplon
TIPOOTTIKNG), TEPLEPYELa (MpoUmoBeon evepyng eumAokng oe Siadikaocia
avakalung).

e Avaotoyaotikn okePn: Metayvwon (puBuLon Kol aUTOEAEYXOG VONTIKNAG Kol
duaoikng dpacng).

o Kpitiknp okéYn: Npoomabela katavonong tng katactaong (dtepevvnon kot
aflohoynon twv Slabéoluwyv otolxelwy, avalntnon OXECEWV METALU TWV
otolxelwv yla tnv gvioxuon tng evdexopevng Bewplag, EAeyxog tng Bewpliag
yla avtutapadeiypata kot aviltpaoels, avalitnon eVOANAKTIKWY EPUNVELWVY),
avamntuén otpatnywkng dpaong / neboédou (Statinwon cadwv oTOXWV Kot
avamntuén plag umoBetikng Stadpoung emiteuéng Toug) Kat emPUAAKTIKOTNTA
(6tepelivnon mépa amnd ta dedopéva, avalntnon evdeifswv/amnodeifewv, un
akpttn amodoxn).

ZTOXOL HAOnonG oto HOONUATIKA: avAanTuén WLaitepwv padnpatikwy diepyaoctwv
EKTOC TWV YVWOTIKWVY KAl TWV CUVALOONUATIKWY XOPAKTNPLOTIKWY, N £pyacia otnv
Taén twv padnuatikwv odeilel va mpoodEpel Toug pabntég tn Suvarotnta va
ovantuéouv pla oslpd amd HeBOSOAOYLKA XOPOKTNPLOTIKA ToU OSLEMOUV TN
Stadkaoilo ouykpOTNONG TNG LOBNUATIKAG YVWONG. € QUTAV TNV KateuBuvaon, €vog
TMPWTOC ONMOVTIKOG OTOXOG €£ival n poadnteio oe StadIKAOIEC TEPAUATIOUOU,
Slepeuvnong, StaTtUMwWonc kat EAEyYoU UTTOBECEWV.

O MELPAUATIONOG UTHPEE TTAVTA KOl CUVEXL(EL VoL OUVLOTA HLla onUavTkn pHéBodo
poOnuatikng avakaAuvyng. Evtoltolg, moAU cuxva OmOKPUTITETOL, OTN AOYLKH HLOC
napadoong mou B€AeL ol pabnuatikol epeuvnTtéC va apouaotalouv povo kopda,
TIANPWC QVATTTUYHEVA KOL OLUOTNPA TEKUNPLWHEVA amoTteAéopata. Autr n avtiAnyn
HETADEPETAL KAL OTLG OYXOALKEG TAEELG: adevOg, 0 XpOvog Tou Sivetal oToug HadnTeg
ylia Siepevvnon eival ocuvnBwg meploplopévog, adetépou Ta Mpolovia TG
SlepeuvnTikng Stadikaciog Sev opyavwvovtal PE TETOLO TPOTO, WOTE oL HaBNTEC va
Slopoppwoouv  OAOKANPWUEVA OXAHATA TWV  HOONUOTIKWY  EVVOLWV KOl
Sladlkaocwwyv. AmAég 16€eg, OMwC n ouotnuatiky kataypadn OSedopévwv, n
opyavwor toug oe Tivaka, oL SOKIMEG UE ULKPOUCG aplBpolg, oL eVAAAQKTIKEG
Slatunwoelg Tou mpoPAnpatog K.T.A. v anoteAolv pEPOG TG “kKouAtoupag” Twv
nadntwv katd tn dtadkacia emiluong mpoPAnuatwy. AvtiBeta, evbappuvovtal va
BuunBouv otpatnykég Tou E€Xouv edapUOCEL HE emTUXiA OE  TIAPOMOLEG
KATAOTAOELG, WOTE VL TG EMavaldBouv akpira.

H eniduon mpoBAnuarog amoteAel tov mupnva g dadikaciog avamtuéng tng



HOONUATIKAG YVWONG Kol TOU padnuatikou tpomou okeéPng. Ol pabntég pabaivouv
KaAUTEpQ, OTav Touc Sivetal n eukatpia va dtepeuvrioouy ol (Slol padnUaTtikég LOEEC
Héow emiluong mpoBANUATWY, KABWCE N EUTAOKH TOUG OTN CUYKEKPLUEVN Sladikacia
ToU¢ Bonba va “katackeudoouv” TPOOSEUTIKA TN HABNUATIKA TOUC Yyvwaon,
eUBaBUVOVTAG EVVOLOAOYIKA OE QUTHV KL CUVELSNTOMOLWVTOG TN AELTOUPYLKN TNG
TITUXA AAAQ KOL TNV TIOALTLOMLKN KOl LOTOPLKA TG Stdotaon. Emopévwg, n KataAAnAn
ermloyr) Spaoctnplotitwv amoteAel KouPlkO onueio yw T pABnon Twv
pHaBnuatikwy. Avayvwpillovtag autov Tov KeVTPLKO poAo tng Stadikaoiag emiluong
nipoBAnuartog, n oxetikn BLBAloypadia nmpoteivel a) tn dtdackaAla Twv LoONUATIKWY
HEow TG emiluong mpoBARUaTog aAAd Kat yia TNV eniluon mpofAnuatwy Kat B) tnv
avadeltn g emiluong TPOPAAUATOC OE KEVIPLKO OTOXO Tou [poypapUOTOoq
Zroudwv ylo Ta Labnuatikd, e eudoon oTiG oTPATNYLKES EMIAUCNAG TOU.

InUavtikn otypn kota tn Stadikacia emiAuong mpoBAnUATWY Kal, YEVIKA, KATA TNV
enefepyacia LOONUATIKWY EPWTNUATWY aMOTEAEL 0 avaoToxaoudg, pia dtadlkacia
Tiou adopd tn okEYPn TOU ATOUOU OXETIKA HE TNV ponyoupevn dpdon tou kat dgv
gvepyoroleitat  auBopunta. Xapaktnpilel ouvnBwg Toug “kaAoug  AUteg”
TMPOoBANUATWY, YLOTL HECW aUTAG Exouv tn duvatdtnTa va eAéyEouv tnv oYU Kal TO
gevpog edappoyng Twv AUCEWV TIOU TIPOTEIVOUV, KO, EVOEXOMEVWG, Vo
ovaBewpnoouV Tov TPOTo oKEPNC ToUuC. MEow KATAAANAWY EPWTNOEWY, AKOUA KOl
TOAU pIKpol paBnTéG pmopoUv va aocknBolv otn Xpnon TNG OVOOTOXOOTLKAG
Swadkaoilag, n omola amaltel xpovo koL tn SlATUMWON E€PWINCEWV TIOU va
QOTEAOUV £VAUCHA YLa TN KETAYVWOTLKN AVATTUEN TwV HabnTwv.

TEAOG, MO QKON CNUOVTLKA TITUXH TwV HoBnuatikwy cuvOEeTal He To pOAo, Tn
onuaotia kat ™ dtaxeiplon tng GUOLKAG Kal TNG CUUBOALKNAG YAwooag Ekppaong Twv
poOnuatikwy ewv. MaAlota, moAAol Loxupilovtal OtL Ta pobnuatikd eival pia
vAwooa, pe ta Slkd tNg oUpBoAa Kol Toug 8koUG TNG LOLOUTEPOUG KWOLKEG
emKowwviac. OL pobntég xpelaletalr va eivat oe Béon va Siayeipifovral
QMOTEAECUATIKA aUTH TN YAwooa, oxt povov oe eninedo ocuuBoAwv, aAda kupiwg os
erntinebo SL1aTUNMWONG AOYIKWV CYECEWV KAl ETTXELPNUATWVY. ZUYKEKPLUEVA, XPELALETOL
va eival og Béon va divouv akplBeic meplypad£c Twv Pnudtwy mou akohouvBouv oe
poe dtadikaoia okéPng, va SLOHTUMWVOUV ETIXEPHUATA KL v Ta KPpalouv UE
capnVeld, WOTeE va yivovtal Kotovontd amd Toug AAAOUC KO, YEVIKOTEPQ, va
UIOPOoUV VA OITOTUTIWVOUV TO QIOTEAECHATA TNG £pyaciag Toug TOG0 otn PUOLKNA
YAwooa 000 KalL HE Xprnon MoOnuatikwv cUMPBOAwvV aAAA Kal GAAWV HEOWV
avamnopactaong (my., OSwaypappoata, Sduvaulkd Pndloka Soupnupata, K.a.). H
LKAVOTNTA YL ETUKOLVWVIA 0TA LOONUOTIKA KAl Yl T LaBnpatikd anoteAel Baoiko
OTOXO TNG HABNUATLKAG ekMaideuong.

Juvoypilovtag OAa TtO TpOnyoUHeva, TO TPEXoV [Mpoypappa Zmoudwv yla Tt
HOONUATIKA, ULOBETWVTAG TOCO HLO YVWOTLKA 000 KOL HLO KOWWVIKOTIOALTLOMLKN
B€aon TwV HABNUATIKWY, ETILOLWKEL, KUplapxa, oL LadnTec:

® VO QITOKTAOOUV TNV LKAvOTNTa Slatumtwong Kat emiAucnc npoBAnNUATwyY péoa
oTa LOONUATIKA KoL LECW QUTWV KoL

e va Slapopdpwoouv pla BETIKA 0TACN OMEVOVTL OTO HABONUOTIKA, EKTLLWVTAG
TNV KOWWVLKA KAl TNV aloOnTikr Toug MPOoOomTIK aAAd Kot To pOAO TOUG OTnV
avantuén tou avepwrivou MOALTLOUOU.



H ulomoinon Twv mopamdvw oTtoxwv Eemixelpeital va Stacdpallotel péoa amo
téooeplg Pookég Slepyaoiec: a) Tou  paBOnuotikoUl GUAAOYLOMOU KoL TNG
enmxelpnuatodoyiag, B) tng dnuioupylag cuvdEcewv/SeouwyY, Y) TNG EMKOVWVIOG
HEOW TNC Xpnong epyoldsiwv, pe Boaowkotepo tn duoilky yAwooa, alAd Kol ta
oUUBOAQ, TIg SLadopeg LOPDEC avaTapACTACNC, TO TEXVOUPYHMOTA KoL TO EpyaAEia
NG teXVoAoyilag Katl &) TG UETAYVWOTIKAG EVNUEPOTNTAG. TO TEPLEXOUEVO KOl O
KEVTPLKOG TIPOCOVATOALOMOC TWV TECCAPWY AUTWY SlEpyacLwV TeplypadovTtal otn
OUVEXELQ.

Atepyaoia ouAdoyiouoU kat emiyeipnuatoroyiag: H dadikaocia tou padnuotikou
ouM\oylopol meplhappavel tn Slepevvnon dalvopévwy, Tt SloTUTWON Kal Tov
€\eyxo UMOBECEWV KOL TN CUYKPOTNON TEKUNPLWHUEVWY ETIXELPNUATWY (Ha popdn
Twv omolwv €ival n turkn padnuoatiky amodelén). O padnuatikog cUANOYLONOG
Xpnoluomoleital, mpopavwg, Katd tv eniAuon mpoPAnudtwyv aAAd n xpron tou
elval eupuTtepn. AMOTEAEL TOV KOPUO TNG ETUKOLVWVIOG 0TNV TAEN TWV HaBnUATIKWY
KOl CUVELODEPEL OUCLAOTIKA OTNV Katovonor toug. O 6AoKkalog Twv Hadnuatikwy
EXEL XPEOG va BonBrioeL Toug HaBNTECG TOU va MEPACOUV A0 TIG ATUTIEG SLOLOONTIKEG
TOUG cUANOYLOTLKEG SLadLlkaoieg o€ Lo TUTIOTIOLNUEVEG POoPdEG CUAAOYLOMOU. Ma va
TO TETUXEL XPELALETAL VA EXEL TNV LKAVOTNTA VO ETUAEYEL TG KATAAANAEG EPWTAOELG
mou Ba MAPOTPUVOUV TOUG HABNTEC Vo OKEDTOUV OXETIKA PE BEPATA TIOU €W TOTE
Bewpovoav npodavn (M.X. OXETIKA LE TO AV O “TIOANATIAQACLAOUOC LEYOAWVEL, EVW N
Slaipeon pikpaivel to amotéAeopa’).

Alepyaocia  Snuiovpyia¢ OUVOECEWV: INUOVIIKO OTOXElO TOU poBnuatikol
OUAAOYLOMOU KO, YEVIKA, TOU HABNUATIKOU TPOTOU OKEPNG AMOTEAEL N LKavoTnTa
Snuoupylag ouvdéoswv. O pabntég katavoolv os BAabo¢ tTa padnuatika, otav
OUVELONTOTOLOUV TIC OXEOELG METAEY HABNUATIKWY EVVOLWV Kal Sladkaolwy, otav
OUVELSNTOMOLOUV OTL TOL LOONUOTIKA £(val Yo ETILOTALN TTOU CUYKpOTE(Tal otn Baon
AOYLKWV OXEoEwV Katl dopwv. Elval onpavtiko to Mpoypappo Imoudwv va TapeExeL
€UKaLlpleG oTOUG HaBNTEC va dnuloupyolv CUVOECELC PECA OTOL HABNUATIKA Kol
HETAEY TWV HABNUATIKWY Kol AAAWV ETLOTNLOVIKWY TIEPLOXWV KOL TOU TIPOYUATIKOU
KOOUOU.

Alepyaocia  enkowvwviag: OL paBNTEC emkowvwvouv pe  Sladopoug TPOTOUC
(mpodoplka, elkovika, ypoamtad), ywa Siddopoug Adyoug Kot yla SladopeTika
akpoatnpla (cuppadntég, daokalotl, Yoveig). Méow TNG EMKOVWVIAG HUmopouv, OxL
Hovo va ekdppacBolv ald Kot va avaotoxacBouv mavw otov TPOTo oKEYPNG TOUG
KOl TOV TPOTO OKEYNG TWV CUVOMIANTWY TouG. H amd kowou dnuloupyia VORUATOG
ETUTPEMEL TN ouvepyacia, Tn o PaBog katavonon evvolwv kot Sladlkaclwy, TNy
anoocadnvion Twv LEEWV KaL TNV avAAUGCHN TWV ETIXELPNUATWY TTOU aVTAAAACCOVTAL..
To Mpoypappa Emoudwv odeilel va MPoodEPEL EUKALPLEG YLA ETIKOLVWVIOL OTOUG
HaONTEG, TPOPAETIOVTOC OXETIKEC dpAOTNPLOTNTEG, Omou va Sivetal €udacn otn
owoTn XPnon tng GUoLKAG Kot CURBOALKAG YAWOGCOG Kot 0T otadLlakr amopakpuvon
OO UTIOKELUEVIKEG, ATUTIEG EKPPAOCELS yla TNV Tieplypadr HOONUATIKWY EVVOLWY,
OX€0€WV Kal SLadLkaoLwy.

Aepyaoia emtdoyrc kat xprnong epyadeiwv: H xpnon texvoupynuatwv (artifacts),
XEPATTIKWY Kot PndLlakwy, Kot n otadlaky HMETATPOT TOUG OE VONTLKA €pyaAleia
amoteAel KON TPAKTIKA OTNV LoTopia Twv poadnuatikwy: dpakag, dtafAtng, K.Am.



QIOTEAOUV TNV EVOWUATWON adpnpnUEVWY EVVOLWY, OTtwG 0 aplBuog/n afia B£ong
Kall 0 KUKAOG.

Elval cadég ot n amAn napoucia spyaleiwv (m.x., Pndlakwv) dev dtaopaliletl Tnv
KQTOOKEUN TNG yvwong, Kabwg moAol pabntég SuokoAsevovtal otn Xprion Toug
(akOpa KOl O AMAEG TIEPUTTWOELG, OWG TOou SLaBnTn 1 TOU HOLPOYVWHOVIoU), EVw
OUXVA N AELTOUPYLKNA TOUG EVOWHATWON oTn dtadikaoia padnong anodelkvoeTaL pLa
e€alpetikd@ OSUOKOAN umoBeon. OL pabntég xpelaletar va evBappuvBouv va
EEMEPAOOUV QUTEG TIC SUOKOALEG, va avamtufouv TNV LKAVOTNTA va EMAEYOUV
XEPAMTIKA Kol Pndlakd epyaleia Kal oTtpatnylkég mou Ba Toug emtpéPouv va
aoknoouv auBevtikn pabnuatikn dpacn (Omwg eivat n amoteAeopatikn Slatunwaon
Kal Slepelvnon EKACLWVY Kol TPOBANUATWY, N KATAAANAN ovamopactocn MLoG
HaBnuatikig O€ag Kat n povtehomoinon pag kataotaong). TEAOG, eival onpavTLKO
va yvwpilouv tn oxéon peTaty Twv Sltadopwv cuUCTNUATWY avamapdotacng (.
ELKOVIKEG, YEWMETPLKEG, CUMPBOALKEG K.A.TT.), VA AmMOKTAOOUV 0TASLaKA TNV LKOVOTNTA
NG HeTABaong oo Eva cUOTNUA AVATIAPACTACNG O €va AAAO KO Vol ETIAEYOUV TO
EKAOTOTE KATAAANAO CUOTNHA AVATTAPACTACNG HLOG KATAOTAONG.

Alepyaoia UETAYVWOTIKAC EVNUEPOTNTAG:

Ol petayvwoTkeC Slepyaaieg mepAapBavouv to ouveldntod éAeyxo TG padnong, to
OXEOLOOMO KOl TNV €TAOYN OTPATNYLIKWY, TNV MOPAkoAouBnaon tng avamtuéng g
yvwong, tn 86pbwon twv Aabwv, TNV avaluon TG AMOTEAECUATIKOTNTAG TWV
OTPATNYLKWV KoLl TNV oAAayn Twv oTpATnYKWwY OTav auto eival amapaitnto. Eva
ATopO SLABETEL PETAYVWOTIKA LKAVOTNTA OTAV £XEL OUVELSNON TNG YVWOTIKAG TOU
Sladikaciog kal purmopet va. eAEyxel, va pubuilet kat va afloAoyel Tov Tpomo okEPNG
tou (Borkowski, 1992; Brown, Bransford, Ferrara & Campione, 1983). Ot
HUETAYVWOTLKEG Olepyaoieg emutpémouv eveliia otn okéPn kat Suvatotnta
TIPOCOPUOYNG OE VEEG N OLKELEG KaTaoTaoels (Share & Dover 1987). O Schoenfeld
(1987) avadépel OTL UTIAPYOUV TPELG TPOTIOL VA HIARCEL KATIOLOG YLa TN UETAYVWON
0To MAaiolo TNG HAabnong twv Mabnuatikwy: Tenoldnoelg kat Slaodnoelg (rotec
16 oxetika pe T Madnuatikd vloUeTe(C Kol MW aUTO EMNPEAIEL TOV TPOTO TTOU
padaivelg;), yvwon twv Sikwv poag Stadikaoclwv okéPng (mooo amoteAeouatikog
egloat otnv meEpypapn TOU TPOMOU OKEWYNG oOou;) KoL outopuBulon N
napakoAouOnon Kol €Aeyxog (mooo kadda umopeic va mapakodouvdeic tov tpomo
okeync oou, yla napadetyuo otav AUVELS Eva mpoBAnua;).

Juvoyilovtag, n paABnon Twv HABNUATIKWV Elval o SLOPKAG, OTELPOELSNAG
Stadkaoia yevikeuong kal adaipeong, n onoia uAomoleital oto mapov Mpodypappa
Inmoudwv pEoA amd TNV TMPOOTABEl0 OVATITUENG TWV YEVIKWV KOl TwV ELOKWV
LKOVOTATWV Kal SlEpyaolwy KATA UAKOG TWV TPOXLWV HABnong mou e€ediocoovtal
puéoa otn (6la tagn katl anod tafn os tafn. Auti n OAo Kal o adalpETIKN TOpEia
OUYKPOTNONG TNG HABNUATIKAC yvWwong OnNUATOSOTEITOL OUXVA OTMO YVWOTLKEG
OUYKPOUOELG TToU 08nyouv otnv avaBbswpnorn, Tpomonoinon i avatpomnn 6ocwv nNén
yvwpilelt o pabntic. MNpaypata mou Bswpndnkav dsbopéva oe kamowa ¢aon,
TiBevtal umo audloBrTnon Kot yivovtol avtlkeipevo oulTnong Kal avooToXooUoU
o€ emopevn paon.



10

AOMH TOY NPOTPAMMATOZ zNOYAQN T1A TA MAOHMATIKA

Mo tnv untooTNPLEN TWV TAPATIAVW CTOXWV KoL TN SuvatoTnTA UAOTIOINCNG TOUG OTN
OXOALKN TAEN N OUASA TWV EUTMELPOYVWUOVWVY EKAVE TLG TIOPAKATW BACLKEG ETUAOYEG
otnv avarmntuén tou MN2:

e Avamtuén tou TEPLEXOUEVOU HME BAON TNV €vvola TNG «TPOXLAG MABNnong Kot
Si6aokaAiagy.

e Emoyn kalL Xpnon XEpomtikwv Kal Yndlakwv epyaleiwv wg HECWV
Slepelivnong HABNUATIKWY OEWV, aVATTUENG OTPATNYIKWY Kol EMIAUCNG
TipoBANUATWY.

e Avadelln tnc «uabnuatikng dpaoctnplotntac» wg T Baon avamtuéng twv
YEVLKWV KoL ELGLKWV LKAVOTATWV Kal SlEpyactwy.

e Eloaywyn TG «CUVOETIKAG epyaciag» we éva péco optdvtiag Sltaclvdeong Twy
HaBnuatikwy pe AAAa pobnotakd SL8AKTIKA AVTIKEMEVAL.

e JYxedloopog tn¢ aflohoynong Oilvovtoc Eudoon otov SopopdwTKO TNG
XQPOKTpa Kal tn cuvdeon tng Le tn Stdaokalia.

ITN OUVEXELD OVOAUOVTAL Ol TIAPANAVW ETMIAOYEG KAl TOPOUCLALETAL TIWG OUTEG
avadelkvuovtal oto M2,

TpoxLEG padnong ko StbaokaAiog ota OXOALKA HOONUATIKA

To mpoypappa avoamtuxBnke o€ TPELG NALKLOKOUG KUKAOUG XPNOLUOTIOLWVTOG WG
Baon TNV W6€a NG pHadnolakng — SLOAKTIKAG TPoXLAG. O MPWTOG NALKLAKOG KUKAOG
adopd pabntég Tou vamaywyeiou (5-6 xpovwv), TG A" Anuotikou (6-7 xpovwv) Kot
™G B'Anuotikou (7-8 xpovwv). O 8eUTtepog NALKLAKOG KUKAOG TtepAapPAveL TV
NALKLOKN Tieplodo amo 8 €wg 12 xpovwv ToU avtloTolyouv otig tagelg I, A', E' kal
IT' AnpotikoU. TEAOG o tpitog KUKAOG adopd otnv nepiodo dpoitnong Twv pabntwv
oto lupvaoto (12 — 15 xpovwv).

Ta epeuvnTika bedopéva oto medio tng AdakTikAg Twv Mabnuatikwyv Koblotouv
cadég OtL oL pabntég akoAouBouv Lo eEEAKTIKA TOpEla pABnong Kot avamntuéng
TWV padnuatikwy vonudtwy. Otav ot ekmatdeutikol KATavoouv aUTAV TNV opEia
Kall Toug Baokolg otaBpolg TG KAl Opyovwvouv tn Spactnplonoinon Twy matdlwv
ue avadopd o€ auThy, Elval autovonto OTL owkodopouv meptBailovta pabnong tng
HAONUATIKAG YVWOoNG TOU UIMOPOUV Vol oTtnpiouv amoTeEAEOUATIKA TNV EMLTUXA
pnadntela tou pabntn ota padnuatikd (Clements & Sarama, 2009). Ze authv TtV
KateVBuvon elval eEALPETIKA ONUAVTIK N €vvola TNG TPOXLAC HABnong Kot
S16aokaAiag, KaBwWC MPooPEPEL AMAVINOELG O€ KPLOoLUA SIOAKTIKA EpWTAHATA, OTIWG
«TIOLOL ELVOLL OL EKACTOTE OTOXOL LABnongc, mota eivat n apetnpla ekkivnong, mwc Kot
TIOU PETAKIVELoAL KABE dopa KAl WG EMITUYXAVELG, TEAIKA, TO OTOXO MABNONC mou
elye apyika TeBei».

Mtua Tpoxtd Mabnoncg kat AtdaockaAiag (TMA) amoTunwvel pia cUVOALKN BEaon g
HoOnoloKAG eUMElpia¢ TwV HAONTWY OE ML OCUYKEKPLUEVN Ogpatik Tou
MpoypApupato Imoudwy TwWV HaBnUatikwy Kol otoxevel otn Stadavela Kal otnv
TPOOBACIUOTNTA OTNV avTioTolXn KMaLSEUTIKN Toucg mopeia (Heuvel — Panhuizen,
2001). ITNV MPAYHOTIKOTNTA, Lo TETOLO TPOXLA:

e [poodépel pLa Baon ya tnv doknon tg SL6AKTIKAG TPA&ng
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e Opilel onpavtikoUg otaBuoug nadnong (evélapeéooug kat TeEAKoUs) aAAd
6e ouvioTta pa mpo-anodaclopévn mopeia pabnong

e KobBwota ¢avepég Ti¢ Stadopéc padnong petall pabntwv aAAd bev
TEPLYPAPEL UL ATOWULKN TTOPELa padnong

e JUVIOTA MOl TNy €umveuonc vyl dubaktik Spaon alkd oxL €vav
SL8aKTIKO 06NnNYyo

e Mnopel va amoPel ekmadeutikd wdEAUn al\d Oev amoteAel TO
povadikd tpomo avaBabuiong tng molotntag tng StdaokaAiag.

KaBe TMA cuvamaptiletal anod tpila pépn: évav uadnuatiko otoxo (TpoKeLtal yla
ouotadeg evvowwyv, O6€flOTATWV KOl LKOVOTATWY ToU €lval padnuatikd Kot
pnadnolakd BepeAlwdelg), wa Stadpoury (emAAANAQ, TPOOSEVTIKA avamTUCoOUEVA
enineda okéPng mou odnyolv oOTNV €MITELEN TOU OTOXOU TOU TEONKE), KATA TNV
omoia oL HaBOnNTEG avamTUOoOVTAL YL VA ETILTUXOUV TO CUYKEKPLUEVO OTOXO Kal €val
oUVOAo amod SLOaKTIKEG SpAOTNPLOTNTEG, AVILOTOLXEG TWV ENMUTESWV OKEWYNC TOU
Stakpivovtatl otn Stadpoun N TN Xapaktnpilouv, oL omoieg Ba mpoodEpouv TNV
KATAAANAN umoothpltn OTou¢ HaBNTEC ylo va avamtuéouv avwtepa emimeda
okeYnNG.

Ye pia mpoomnadela anopuyng onoladnmote cUyXuong, €lvol ONUOVTIKO va TOVIOTEL
otL, pla TMA Sev eival pla ypappikn, Bano-npoc-fAua neptypadn mopeiag, omou
kKaBe PBrAuo ocuvdéectal avaykaia pe To emopevo. OUTe €va pPovadlka OPLOUEVO
povormatt, kabwg Kaleital va AdBel umoPn Tou: TIC ATOULKEC LOONOLOKEC TIOPELEC,
TIC AOUVEXELEG OTn padnotlakn dtadikaoia (AApoto, oploOeTAOELS, UTIOTPOTILACELG),
TO Yeyovoc OTL TOAATAEC Se€LOTNTEG KOl €VVOLEG aVATTTUCOOVTOL TAUTOXPOVO OTO
TAQLOL0 TOU (610U AVTIKELHEVOU PABNoNC aAAd Kol €KTOC autoUu Kot TG SladopEg
HETAEL TN ATUTING KAl TNG TUTILKAG Habnong.

Ye pa TMA, autd mou pabBalvetal os pla ¢aocn emIteAeltal o avwtepo emninedo
oTNV aUEoWC emopevn, 6nhadn, n pabnolakn dtadikaoia eéehicoetal os emineda.
KabBwg o pabntrc petakwveital anod eninedo oe eninedo, epyalOUEVOC ATOULKA 1)
OUAAOYIKQ, OL YWWOELG, oL S€ELOTNTEG KAl Ol LKAVOTNTEG TTOU OVATITUOOEL QTTOKTOUV
ouvoxnl. Ta emineda mpoodpépouv duvatotnNTeG opydAvwong Kal pubuwong tng
Sibaokaliag, pe otdoxo tnv petapaocn oe avwrtepa emnineda padnong. Oa TPEMeL,
wWoTO00, va SLEUKPVLOTEL OTL Ta emineda dev €xouv yevikr oXU (EMLTPEMOUV TNV
avAdeLEn Twv OLALTEPOTNTWY OTIC HOPPEC HaBnong), evw Oev uMApPXEL AUECN
ouvbeon MeTAlL emUMESWV Kal Twv oTadiwv vontikng avamtuéng tou pabnth.
TENOG, elval ONUAVTLIKO va eTonuavBouv oplopévol epLoplopol kot SUCKOALEG oTnv
opyavwon tng Stdaokaliag pe Baon tig TMA. Katapxnv, elval cadég ot dev eivat
TLAVTOTE €UKOAO VA OPLOTOUV UE COPrVELX KAl va opyavwBoUV PE QTMOTEAECUATIKO
TPomo ot TMA n pa oe oxéon Me tnv GAAn. EmutAéov, katd tnv gpyacio Tng
Sbaokaliag otn Baon Twv TMA Ba nipemel va AndOel blaitepn pépLUva WOTE:

e H eotiaon og pa tpoxLd va pnv epmodilel tn B£aon twv untoAoinwyv

e Ol TPOXLEC VOl ETUTPEMOUV TNV OUV-0€a0nN TNG YVWOTLIKAG, KOWVWVLKAG KOl
ouvaloOnuaTkAG avamtuéng Ttou padnti  (oxwploteg, oAAG  OxL
aSLAKPLTEG).
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Na eival epdavig o TPOMOG LE TOV OMOL0 OL TPOXLEG CUOXETL{ovTal,
Slaotaupwvovtal koL evomoLlouvtal.

BaoIKA PLOONMOTIKA TTEPLEXOUEVAL
OL BOOIKEG BEUATIKEC TIEPLOXEC YUPW OO TLG OTIOLEC OVATITUGCOVTAL TA TIEPLEXOUEVA
Kal Ta mpoodokwueva pabnolakd anoteAéopata eival: AptBuol — AAyeBpa, Xwpog
Kal Newpetpia — Metproelg kal Itoxaotikd Madnuatikd. Ita oxfuota 1, 2 kat 3
napouaotalovtal To BactKA HaBnNUATIKA TIEPLEXOUEVA VA KAOE BEUATIKN TIEPLOXN UE
Baon ta omoia avamtuxBnkav oL TPOXLEC.

ApBuot - AlyeBpa

/ \ ’A)\VEBpa

ApBuot
A 4 . .,
Kavovikotnteg - AAyeBpPLKEG
Quowol | 4 KAhaopatwol N] Aekadiol SUVAPTHOELC NapacTAoELS
\ \ v
Aképatot Pntol Appntot- Mpaypatkot lodtnta- Avicotnta

2xnua 1. Baoika paSnuoatikd mepLexoueva tn¢ Seuatikic meptoxng Aptduol — AAyeBpa

Xwpog kot Fewpetpio - Métpnon

Xwpog kot Frewpetpia

/\ Métpnon

A 4

NpoocavoTtoAlopOg 0TO XWPOo Métpnon ywviog

A

A 4

FEWUETPLKA oXNHOTA

A 4

Metaoxnuatiopol

A 4

Ontikomnoinon

Méetpnon uikoug —

Métpnon smudpaveLlog

A

MéETtpnon Oykou Kol XwpnTKOTNTOG <

Zxnua 2. Baowka padnuatika meplexopueva tne¢ Jeuatiknc neptoxnc Xwpog kot Newuetpia- Métpnon

\ 4

JTOXOOTIKA Mabnuotkd

EtaTLOTLKr’] / \

MiBavoTnTeg

/\

Aedopéva

Métpa B€ong

MetapAntétnta

MNelpapa TXNG MBavotnta

Evdexopévou

Zxnua 3. Baowka uaSnuatika mepLEYOUEVA TNC JEUATIKIC TTEPLOXNC ZToxaoTika Madnuatikd
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Mapouaotlaletol MAPAKATW N onuacio Kol 0 POAOC TwWV TPLWV BACIKWY OEUATIKWV
TEpLOXWV otn SbaokoAla Kal pabnon twv podnuatikwyv Kabwe kKol ta Kuplo
OUOTOTLKA TWV HoONCLAKWV-SLEOKTIKWVY TPOXLWV.

Aptduoi kat aAyeBpa

ATO TN OTWYUA TNG YEVWWNONG TOUG Ta TodLd £pXOVTOL OVTLUETWIO UE pia TANBwpa
and aplduntika ¢alvopeva, Ta omoio EAKUOUV To evOLADEPOV KAl TNV TEPLEPYELA
TouG. OL aplBuol avILTPOoWIEVOUV HLla AVEEAVTANTN KoL EPEBLOTLKNA TNYH EUKALPLWV
yla avakaAUpelg. Etol, n KaBnuepwotntd Toug MPOoodEPEL TO MPWTO KOl TILO
TIPOKANTLKO TEPIBAANOV ylat aAANAETIOPACELG UE VONUA KOl ETIOMEVWG, YyloL TNV
npowBnon tng Stadikaciag padnong tov aplBuou. H Slebpuvon autol Tou MPWTOU
nediov ‘aplOuntikig Spdong He TO OXOAWKO TEPLBAANAOV Slapopdwvel VEOUG
opilovteg pabnong ya Tov aplbuo, kabwg e opyavwHEVO, TTAEOV, TPOTIO OL LOONTEG
odnyouvtal otn petaBoocn oamod TtV ATunn aplBunTikh yvwon otnv TUTIKA, OTn
uonon oto ‘aplOunTKO/Mabnuatikd kepdlalo’ Tou avBpwWTvou TOALTIOUOU.
MpookaAouvTal, CUYKEKPLUEVA, va yivouv «evaplBuow» (numerate), va avamntvéouv
Vv aiodnon tou aptduou (number sense): PLO YEVIKA KATAvONnon Tou aplBpol Kal
TwV TPpAgewv pe aplBpols, Kabwg Kal TNV LKAVOTNTO EVEALKTNG a§lomoinong autng
NG KATAVONONG yla T ouykpotnon Kal Slatunwon Hobnuatikwy Kploewv Kol TV
ovamnTuén XPNOLUWY OTPATNYLKWY SLOXELPLONG TWV aplBUwWY KOl TwV TMPALEWV HE
aplOuouc.

Eva €QUPETIKA LEYAAO HEPOG TNG LABNUATIKAC ekaideuong Tou MPOoPEPETAL OTNV
UTIOXPEWTLK eKmaidevon adopd otn HeALTn Stadopwv aplBUNTIKWY CUVOAWV.
MapOAa QUTA, OL OXETLKEG EPEUVEC KATAYPAPOUV CUVEXWE OIMOYONTEUTIKA emimeda
KaTavonong tTwv aplopuntikwyv Wewv. Ol Adyol TNG TEPLOPLOUEVNE avATTUENG TNG
atoBnonc tou apBuol avalntouvtal, KUpiwg, otnV anotuyia tng SLAKTIKAG PAtng
KOl TNG TIOALTIKAG TNG MaOnuatikng ekmaidevong va avadeifel ta Sopkd otolxeia
TWV apLOUNTIKWV oUVOAWV TIoU S18ACKOVTOL OTO OXOAELD, OTNV UTEPUETPN Eudacn
ot SLaSLKAOTIKN TTAPA OTNV €VVOLOAOYLKA KATOVONCN Twv oplOuwy, tnv ayvonon
¢ MAoUoLOG, ATUTING aplBUNTIKAG YVWoNg Twv pabntwv Kol otnv amouaia r otnv
aduvoplo  UoBETNONG  AETOUPYLKWY  UNXOVIOMWV  TapakoAouBOnong  Kal
avatpododotnong tng padnotaknc aAAad Kot tng SLOAKTIKAG TIOPELC.

H avamntuén tng aiobnong tou aplBuou amod Toug HaBNnTEG KATEXEL KEVTPLKN BEon oTo
véo Mpoypappa Imoudwv oe OAN TNV UTIOXPEWTLKA EKTIALOEVON KAl opyavwOnKe Ue
Baon TIC MAPAKATW KATEUOUVTNPLEG YPAUUEG:

e To aplOUNTIKA TIEPLEXOLEVA AVATITUCOOVTOL O OAEC KOl TAEELC TIPOOSEVUTIKA
Kot og emMaA\nAa entineda adaipeong Kal yevikeuong, mpoodEpovtag o€ KAOe
eninedo emapkrn xXpovo emnefepyacioG TNC EVVOLOAOYLKAC KAl TNG
SLaSIKOOTIKAG HABNUATLKAC YVWONC TIOU KpLVETAL avayKaia.

e H opydvwon tng avantuéng Twv aplOUNTIKWV TEPLEXOUEVWV VIVETAL HE BAon
™G oxetkn PBBAloypadia.  Iuykekplpéva, amodAcel  LEPAPXNONG,
eUBabuvong, eotiaong, K.A. OXETIKA LE KATIOLO CUCTOTLKO TNG ETULSLWKOUEVNG
HOONUATIKAG YVWOoNE OTNPIXTNKOV OE QVTIOTOLO EPELVNTLKA SeS0UEVQL.
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e H avamtuén tou aplOunTikou MEPLEXOUEVOU YiveTAL PE TPOTIO TOU KaBLoTA
duvati v mapakoAouBbnorn tng téoco amd to padnT 600 KAl amd Tov
EKTIALOEVUTIKO.

Me Baon TG mapamavw KAteuBUVoeLg, uLoBeTnONKav, TEALKA, TPOXLEG OVATTTUENG TNC
ailoBnong kabevog amod toug GuoIKoUC, TOUC KAOOHOTLKOUG, TOUG OKEPALOUG, TOUG
pNTOUG Ko, TEAOC, TOUC TIPAYUATIKOUC aplBpolg, oL omoieg emuuepilovtal oTIC
TIOPOKATW UTIO-TPOXLEG:

e Avayvwplon kat €kdpacn TOU apBuol, péow Twv  Sladopwv
QVaTOPOOTACEWY TOU

e JUykplon Kat dtataén tou aplBuou
e Avanopdactacn Kol SLEpeUVNOoN TwWV MPALEwWV HE aplBpoug
e EktéAeon/umoloylopog MPAEEwV KoL EKTILNGCN TOU AMOTEAECUATOC TPAEEWV

e Aflomoinon NG EVWOLOAOYIKNG KAl TNG SLASIKAOTIKAG OpLlOUNTLKAC yVWong yla
TN HOvVTeEAoOmoinon KoTAoTAcEwv, TNV emiAuon TPOPANUATWY KAl TNV
ETILKOLVWVLA PE TOUG AAAOUG.

Mo kdBe cuvolo aplBuwy, oL TOPATIAVW TPOXLEG KAL UTIO-TPOXLEG e€ELOLKEVOVTAL QVA
KUKAO Kal Tdn, kablotwvtag opath TO00 TNV ECWTEPLKA (MPWTA avaAmTUCoOVTAL Ol
TPOXLEG €VVOLOAOYLKOU XOPOAKTNPO KO, OTN OUVEXELD, €KElVEC TTOU adopouV OTIg
EKTLMNOELG KOL OTOUG UTIOAOYLOMOUG) 000 Kol Tnv efwteplky Toug Soun (ot
KAQLOPOTIKOL Bewvtal w¢ eMEKTOON TwV GUOLKWY, Ol AKEPALOL TWV KAQCUOTIKWY,
K.T.A.).

ITn OUVEXELQ, TTapoUCLAlOVTOL OPLOPEVA OO TA KEVTPLKA EPEVVNTLKA MoplopaTa yla
KaBéva amod to cuvoAa aplBuwv mou meplappavovtal oto Mpoypappa Inoudwv
(duowol, kKAaopatikol/Sekadikol, aképatol, pntoi Kat, TEAOG, TTPAYUOTIKOL), OE Lo
npoonaBela oklaypadnong tou emBUUNTOU TPOCAVATOALOUOU TNG MOONUATIKAG
eknaidevong mou adopd otnv avamtuén tng aiobnong tou aplBuol amd Toug
pnoontéc (meploootepeg BLBAloypadikeg AeMTOUEPELEG UmopEel va avalntnBoulyv, yia
napadelypa, ota Takovidng (2001), Millett et al. (2004), de Walle (2005), Tlekdakn
(2008) kot KoAéZa & Dakoudng (2009) ).

(o) ®uowkoi apBuoi: MNapd to yeyovog OtL oL dpuoikol apBuol katalapBavouv
HEYAAO HEPOC Tou [MI TNG UTIOXPEWTLKAG €KMAISEUONC, Ol OXETIKEC E£PEUVEC
ouveyxilouv va Kataypaddpouv SUOKOALEG TwV HaBntwv otnv avamtuén tng aiobnong
ToU $dUOLKOU aplBOoU, oL KUPLOTEPEC ATIO TLG OTIOLEC TTOPOUCLALOVTOL TIOPAKATW.

Katavonon tnc aéiac twv Yneiwv: Apketol pabntég aduvatolv va SLaxelplotouy
ue cadnvela to Bépa tng Beotakng aflog twv Pndiwv, akoun Kat otnv apxn Tng
doltnong toug oto Mupvaactlo, yeyovog ou evEEXOUEVWE va TOUG SUCKOAEVUEL 0TV
eKTENEDN TIPALEWV He PUOLKOUG aplBpols. H oxetikn BLBAoypadia mpoteivel Tnv
aflomoinon 6paocTNPELOTATWY TIOU avaSelKVUOUV SOULKA KOl ONUACLOAOYLIKA oToLXEla
ToU SeKadIKOU CUOTANATOG YPAdNG KOl aVAYyVWong aplOUwy amo TG MPWTESG KLOAOG
TAEELG TOU AnpoTLIKOU ZXOAElou.

AOULKEG LOLOTNTEG TWV QUOLKWV aptBuwv: ol va UMOPECEL 0 HaBNTAG va EKTLUAOEL
TLG SOULKEG LOLOTNTEG TwV aplBuwy, Ba mpémel va elval o B€on va avtilapBavetal
TOUG apLOUOUG WG AUBUTIOPKTEG OVIOTNTEG, AVEEAPTNTEG o TO TAALOLO 0TO omoio
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eudavilovral. H épeuva Selyvel OTL Ta MPWTA BAHOTA TTPOC AUTHV TNV KaTteLBuvon
evtonilovtal and tnv nAkia tTwv 6 Xpovwv. QOTOCO, N YEVIKEUON QAUTWV TWV
dlotntwyv dev avapevetal mpwv TNV nAkia twv 9 xpovwv. Mpog¢ To TEAOC NG
doltnong toug oto AnUOTIKO XXOAg£io, ol pHaONTEG avapévetal va eival oe Béon
TOUAGYLOTOV va avayvwpilouv Kal va armodExovTal TIG mopanavw Lelotnteg. Qotoco,
auTo &€ cUMPALVEL yLo OAOUG TOUG HaBNTEC.

YroAoyiotikég Stadikaoieg (aAyoptduol ektédeanc uiag npaénc): MoAAol epeuvnTEC
ONUELWVOUV ETUKPLTLKA TNV Eudaon TnG SdackaAlog oToug alyopLlOUoUG eKTEAEDNG
TWV TEOOoApWV TPatewv yla dVo Adyous. O mpwtog oxetiletal pe tov Kivouvo
TAUTLONG TOU aAyopLlBuou e tnv évvola Tng mpaéng. O deutepog Adyog adopd otn
oUMBOAN aUTAG TNG Eudacng otn Stapopdwon tng avtiAnPng and Toug Habnteg otL
Ol OUYKEKPLUEVOL OAyOpLlOpOoL amoteAoUv Kal Tt Movadikr Toug emtAoyr otnv
EKTEAEON ULag PAng. EmutA£ov, To yeyovog OTL oL aAyoplBuol autol diddaokovral
ouvnBwg wg éva oUVOAO Kavovwy, Xwpig mavtote cadn attoloyia kal eneiynon
Kall XwpPLg vt cuvdEovTal e TNV IPONYOUREVN aplOUNTIKA yvwon Twv padntwy, avtl
va evBappUVEL TNV OUGCLOOTLKN KATOWVONON TOU aplOUNTIKoU CUCTAUATOC, EUVOEL TNV
avtiAnyn otL ta padnpatikd ival pla cuAloyn puotnpuwdwy kat avbaipetwy, otnv
mAeoPnoia toug, kavovwv. Q¢ amotéAecpa, moAAol padntég SuokoAevovial va
TIAPOKOAOUBOCOUV TN AOYLKI QUTWV TWV SLadIKOCLWV KoLl oTnV KAAUTEPN MepimMTwon
TIC ULOOETOUV HE UNXAVIKO TPOTIO, UTIOVOUEUOVTAC TN TIEPALTEPW £EEALEN TOUG OTA
pHoOnuOTIKA.

Entiduon nmpoBAnuatwv Le Tic TEooepic mpaéelc (vonua kat Soun): H mAsloPnoia twv
pabntwv nAwkiag 12 — 15 xpévwv pmopouv va ermtAloouv amAd mpoBARuota mou
adopoulv ot pia anod Ti¢ TEcoeplg mpacelc. Qotooo, N Epsuva Seixvel OTL AuTto dev
oupBaivel yla mo ocuvBeta mpoPAnpata, Kuplwe eattiag tng aduvapioag mMoAAwvV
HOONTWV va KATAVOHoOUV KAl VO QVATIOPAOTH|O0UV TIC OXECELG TIOU OITOTUTIWVOVTOL
OTO OEVAPLO TOU TPOBANUATOG, KABWC KAl TNG TIEPLOPLOUEVNC KOTOVONONC TWV SLwVv
Twv npafewv. H dibaokaAia kaAeital va cupBAaAAeL otn BeAtiwon TG UMAPXOUCAC
KOTAOTOONG, TIAPEXOVIOC OUVEXELC KOl TIOWKIAEG eumelpie¢ TPOPANUATWY Ko
pneBodoloyiag emiAuong Toug amo Toug HabnTég.

(B) KAaopatikoi aptBpoi: Mool pabntég SuokoAevovtal oTNV KATAVONGN KAl OTOV
OTTOTEAECUOTIKO XELPLOHO TwV KAaopdtwyv, emeldry &ev avtllapfavovtal tnv
adnpnuévn duon Toug, TNV MOLKIALX TwV EPUNVELWY TOUG, TNV L8Laltepn YAWooO TTOU
XPNOLUOTIOLELTAL OTN UEAETN TOUG KAl TOUG aAyOpLlOUOUG TToU amaltel N aplOunTikA
TOUG.

H évvoiwa tou kAaouatikoU aptduou: Itn BiBAloypadio avadépovtal TECOEPLS
SLOKPLTEG epunveleg TOU KAAOPATOG (WG MEPOG epPadol kamowou ywpilou, wg
UTTIOCUVOAO €VOC OUVOAOU, WG amotéAecpa  Slaipeong Kol wG Onueio NG
aplBpoypapung), ol onoieg SuokoAevouv MOANOUG HABNTEG, AKOWMN Kal EPAV TNG
UTIOXPEWTLKAG eKTIaideVONG. OL SUCKOALEG QUTEG elval HeyAAUTEPES YLaL TNV EPUNVELT
TOU KAQOMATOG WG UTIOCUVOAOU Kol aKOUN TIEPLOCOTEPO YLA AUTHV WG onueiov TG
aplBpoypappng.

loobuvauia KAaoudtwv: OL €mbO0El TwWV MOONTWV 0 QmMAEG EPWTINOELG
tooduvapiag kKAaopdtwy gpdavilovtal O LKOVOTIOLNTIKA ETMESA OTNV EPEUVNTLKA
BBAoypadia. Qotdco, MewwvovTol OpPAUATIKA O OUVOETOTEPEG, OXETLKEG
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Spaotnplotnteg, akoun kot otn dsutepofabula ekmaibevon. APKETOL EPEUVNTEG
urntootnpilouv OTL N gpunveiad TOU KAAOUOATOC WG ONUELOU TNC QPLOUOYPOAUUNG
TIPOODEPETOL TEPLOCOTEPO YL TNV  OTMOTEAECUATIKOTEPN  SLSOOKOALD  TNG
Looduvapiag KAAOUATWV.

Mpaéeic ue kAaouatikoug aptduoug: MoAAol pabntég ouvavtolv SUCKOAIEG OTLG
MPALELG LE KAAOUATIKOUC 0plOUoUG, akopn Kat otn Seutepofabuia ekmaibevon. OL
SUOKOAIEG QUTEC ouVSEovTal TOOO HE TIC OVTIOTOLKEG TTOU adopoUV OTLG EPUNVELEG
TOU KAQOMOTOG KAl OTNV LoOSUVOULa KAQOUATWY, 000 KOL PE TOUG TTOAUTIAOKOUG
KQVOVEG TIOU SLETIOUV TOUG OAYOPLOUOUG EKTEAECNG TWV CUYKEKPLUEVWVY TIPAEEWV.
Emeld) oL kavoveg autol poBaivovtal ouvABwg «amd  pvAuNng», AGAAOTE
XPNOLUOTIOOUVTOL HNXAVIKA Kol GAAoTe mapamololvtal Kot  edpapuolovral
AavBaopéva.

(v) Aekadikot aptBuoi: H SidackaAia twv dekadikwv aplBuwv akoAouBel cuvnBwg
™ &daockoAia Twv KAaopatikwyv aplBuwv, kabw¢ Ta Svo cuoTApOTA
avanoapdotaong epudavidovral va cuvbéovtal PeTafl TOUG KOL N KATAvOnon Twv
KAaopdtwy tibetal wg mpolnobeon ywa TNV Katavonon twv dekadlkwv aplOpwy.
Qotooo, pepkol gpeuvnteég umootnpilouv nmwg dev unmdpxouv Kamotlol wdlaitepot
AdyolL mou va amnokAeiouv TNV avilotpodrn tng oelpdg ddaokaAiag Twv Vo autwv
EVOTNTWV.

Ot Siapopetikec epunveiec twv dekadikwv aptduwv: H MOKIAOTNTA TNG EPUNVELAC
Twv Oekadlkwv aplBuwv daivetal va amoteAel €vav amd Toug AOyoug Twv
SUOKOALWV TTOU aVTLUETWI{OUV oL HaBNTEC e Toug Sekadikoug aplBuous. Onwe éva
KAQOUQ, £Tol Kol €vag Oekadlko¢ aplOuog pmopel va epunveutel w¢ eppadov
Xwplou, urmtoolvVoAo, amotéAeopa TG MPAENC TG Slalpeong Kal wg onueio otnv
aplBpoypappn.

O poAog¢ tn¢ umodiaotoAng: Mol onuoavtikég duokolAieg daivetal va dnuloupyel
OTOUG MOONTEG N UTTIOSLACTOAR, TNV oMol CUXVA OL LaBNTEC EPUNVEVOUV WC CNUELO
Slaxwplopov avapeca os SUo StadopeTikoUg aplBUOUG 1) TV AyVoOoUV.

loobuvapuia Sekadikwv aptduwv: Apketol pabntéc SuokoAelovtal va KATAVOnoouv
tooduvaypieg tou Tumou 0,35 1) 3 §ékata Kot 5 ekatootd ) 35 ekatootd f 7 popEC Ta
5 ekatoota KTA. Aev gival Alyeg akopn ot dopEg mou SuokoAelovTal va KATAVOHOOUV
otL to 0 oTo TéAoG Kamolou SekadikoL aplBuol Sev mailel kamolo poAo. AAAOL, TIAAL,
Habntég umepdevovtal kal Staypddouv TOo HUNOEVIKO, QKOUN Kol OTOV oUTO
Bploketal avapeoa os Suo Ynodia.

Mpaéeic ue dekadikoug aptduouc: Auokolieg epdavilovral Kal OTLG TECOEPLG MPAEELS
oAAa, Slaitepa, ot TPagelg tou TOAAQMAQCLAOMOU Kal TnG dlaipeong e
SekadlkolG aplBuoug, oL omoieg¢ Oev eival gVKoAo va yivouv OVTIANTITEG WG
enavolappavopevn mpocbeon Kal Holpacld aviiotolya, Onwg otou¢ GuaLKoUG
aplBuove. Tla mapadeypa, ival moAU SUokoAo yla €va pabntr va avtiAndBel Tt
onuaivel «o aplBuog 5,23 va emavaindBei 0,3 dopégy. EmumAéov, moAAG maldld
umopel va SuokoAevovtal o€ AUTEG TIG PAEELG pe Sekadlkoug aplBuoug, emeldn
TIAPAUEVOUV TIPOCKOANUUEVA OE QVTIAAWPELG, OTIWG «O TIOAAATIAQCLOONOG QUEAVEL
gvav aplopo, evw n Slaipeon To HELWVELY, TTOU LOYXVEL TTAVTOTE 0TOUG PUOLKOUG, AAAG
OxL otoug Sekadikoug aplBpoug.
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(6) Aképarol aplOpoi: H Kotovonon Twv aKEPALWY aplOUWY Kal TwV TPAEEWY HE
OKEPALOUG aplBUOUG Elval ONUAVTLKN yla TN HEAETN Twv aAyeBpkwyv tdewv. Mapoia
0UTQA, N OXETLKA £pguva gival TIOAU TIEPLOPLOUEVN.

levikd, oL OSLOOKTIKEG Tpooeyyioelc mou akoAouBouvtal otn SidaockaAia Twv
oKepalwv aplBpwyv pmopouv va taflvounBbouv oe SUO Katnyopleg: o€ QUTEG TOU
Xelpilovtal Ttoug aKkepalou¢ w¢ adnpnUEVEC OVIOTNTEG KAl OE OUTEG TOU
XPNOLLOTIOLOUV CUYKEKPLUEVA MOVTEAQ VLA VO TIPOCSWOOUV VONUA OTOUG AKEPOLOUG
KOl OTLG TIPAEELG UE aUTOUG. Ta TMOPIOUOTA TWV EPEVVWV KOl YLa TG SU0 pooeyyloELg
Sev elval blailtepa evBappuvtikad. Inpepa emkpatel n amoyn tng aflomoinong
TOAQMAWY HOVTEAWV yla tn SidackoAla Twv MPAafewv UE akepaioug aplBuoug,
OTMOoU 0L TEAeUTALOL TAPOUGCLATOVTOL WG CUYKEKPLUEVA QVTLKE(UEVA I OVTOTNTEC, OL
OTOLEC KATAOKEUALOVTOL LE TETOLO TPOTIO, WOTE OL OETIKOL AKEPALOL VA € OLKUPWVOUV»
TOUG apvnNTIKOUG. Mapadelypata TETOLWV OVIOTATWY KOL OVTLKELWMEVWVY Elval ol
€VVOLEG TNG TLOTWONG KAl TOU XPEOUG KAl HAPKEG 1 TOUALD 1} KAPTEG povadiaiag
alag kat StadopeTtikwy XpwpdTwy (m.x. Ta poavpa (BeTkol) Kot KOKKVa TToUALL
(apvntikol) avtiotoiywg). Emiong pa mpwin SlaloOnTIKA  OVTLLETWILON TWV
OKEPAlWY €loAyeTAL Ao TG MIKPEG NALKIEG KABwWG oL pkpol pabntég xewpilovratl
KAONUEPLVEG KATAOTACELG TTOU XPNOLULOTIOLOUV aKEPAioug (m.x. To BepUOUETPO, TO
0l0aVOEP K.ATL.)

Avadoplkd pe TIG Tpaelg, Ta deSopéva TnNg Epeuvag PoTeivouv OTL N MpocBeon e
okepaioug 6ev mapouotalel dlaitepa mpoPARupaTa, (Owg ywoTl pmopslt va
povteAomolnBel kal va katavonbel pe oxetiky eukoAia. O MOAAATTAQCLACUOG €lval
mo OSuokoho va e&nynBel, aAAd oL kavove¢ mou Tov OLEMOuV WMopouv va
OOV OVEUTOUV Kal va €pOpUOOTOUV HE eUKOAla. QoTO00, N povieAomoinon tng
adaipeong akepailwv gival mo oUVOETN KAl Ol KAVOVEC TNG UMOPOUV gUKOAQ va
Snuloupynoouv cuyxuon Kat va epappootouv AavOacopéva.

H €peuva elval Mo TEPLOPLOUEVN avadOPLKA UE TOUC TPOTOUC TTOU Ol HaBNnTEC TG
UTIOXPEWTLKAG EKMAISELONC QVTATIOKPIVOVTOL OTIG VONTIKEC OleEpyaoieg Tou
QUTOLTOUVTOL YL TNV ETLTUXH AVATITUEN TWV PNTWV KoL TWV TIPAYHUATIKWY oplOUWY, o
OUYKPLON LE TOUC UTIOAOUTOUC aplOHOUC, HE OMOTEAECHO VA NV €lval €UKOAN N
OVIXVEUON CUYKALOEWV I EVOC KEVTPLKOU TIPOCAVATOALOLOU OTO OXETLKA EVUPHLATA.

H dAyeBpa cuviotd pia and tig omoudalotepes aAlAd kal SUCKOAOTEPEG EVOTNTEG
TWV HaBnuatikwy amno anoPn pabnong aAAa kat dSidaokaAiag. H aia tng Bploketal
Kuplwg oe Vo duvatotnteg ou TpoodEpet: (a) TN Slaxeiplon Twv HABNUATIKWY
bewv pe akpifela kat cadnvela Kat (B) TNV EUKOAOTEPN KoL OMOTEAECHATIKOTEPN
eniAuon MPoBANUATWY, LOONUATIKWY Kal KN, KUplw¢ HEow TG povtedomoinong (yLa
TIEPLOOOTEPEG  AETTOUEPELEG, MMOPEiTE va  oupPouleuteite Kkelpeva, Onwg,
ApapoAidng & Zakovidng (2006), Kieran (2007) kot Bepukiog (2010)).

210 MAQLOLO TWV CXOALKWV LABNUATIKWVY N AAyeRpa TapouoLaleTal KATA Kavova elte
WG YEVIKEVUUEVN aplOUNTIKA €T WG N MEAETN TOU APLOUNTIKOU CUOTHUOTOG KOl TNG
doung tou, n omola evéladEpeTal HOVO yla YEVIKEUUEVOUC aplBuoug, dnAadn, yla
QVTLUTPOOWTOUG KAAoewv aplBuwv. H ouvABng mpaktiki mou uloBeteital, otav
elodyetal ploe alyePpikn Wéa, eival n avadopd oTLC TTPONYOUUEVESG APLOUNTIKEG
EUMELPLEG TWV HABNTWV KAl 0 AOYLKOG CUUTMEPAOUOG. AMEOWE META SiveTal oToug
HaONTEG ekTETAUEVN €EAOKNON OTO XEPLOUO CUMPBOALKWY QVOTTAPACTACEWV TNG
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OAYEBPLKAG OEAG PE TNV EDAPHOYI) CUYKEKPLUEVWY KOVOVWVY. AUTIH N TPOCEYYLON
otnpiletal otnv apxn Ot epocov n aplduntiky Kat n aAyefpa adopolv aplBuoug
KOlL Ol LOONTEC elval EEOLKELWUEVOL UE TIG LOLOTNTEG TWV OPLOUWV KAl TIG TIPAEELG UE
aplBuouc, umtdapyouv oAU Alya mpaypata mou xpelaletal va mpootebouv. Qotooo,
auto dev elval aAnbela. Ta otolyela Kol oL KAVOVeG TNG AAyeBpag amoteAouv
adalpECELC TWV QVTIOTOLXWV OTOLXElWV KOl KAvOvwv TtNng aplbuntikng, dnAadn
anoteAolV adalpEels adalpECEWY KAl EMOUEVWE N KATAVONGCT ToUG £XEL LOLOITEPEG
QTALTAOELG.

APKETEC EPEVVEC €XOUV ETUKEVTPWOEL OTLC SUCKOALEG TTOU avTIHETWTTI{OUV OL HOBONTEC
otnv aAyeBpa. OplopEVEG Ao AUTEG aloxoAnBnkav e TG SuokoAieg mou cuvdéovtal
HE TNV EKTETAUEVN Xpnon aAyeBplkwv cUUPBOAwWY mou odnyel moAAoUC pabntég va
Tautilouv TNV AAyePpa pe cUUPBOAA Kol CUMPBOALKOUG XELPLOMOUG. Ml AAAn mnyn
npoBAnuatwy amotelel n yAwooa (duotkn kot CUUPBOALKN) TOU XpnOLUOTIOLELTAL
otnv dAyePpa. Ekppdoelg omwe “otw a évag tuxaiog BeTikdg aplBuog” dev eivat
€UKOAO va Yivouv KatavonTteg amnod Toug abnTtég. Auto eMBAPUVETOL ATTO TO YEYOVOG
OTL oL puBpol pabnong mou emBdaAlovtal amnod to MNpoypappa Znovdwv eivatl cuxva
TO0O0 Taxelg, wote b€ SlveTal xpOvog oToug LaBNTEG va TG adOLOLWCOUV.

Elvatl onpavtikd, mplv tnv elcaywyn twv padntwv otnv aiyePpa, va mponynbel éva
otadlo mpostolpaciag toug, katd tn Sldapkela tou omoiou Ba Sopopdwbel to
KATAAANAO UTIOBABpPO yla TN CUCTNUATIKI) OTN CUVEXELA UEAETN TwV OAYEPRPLKWV
6ewv. To otadlo autd Umopel Kal MPOTELVETAL va EEKLVNOEL QMO TIG UIKPEC KLOAQC
TAEELC TOU ANUOTIKOU ZXOAElOU KOl avapEVeTal va meplAapBavel Bépata onwc:

e  MeA£tn (avayvwplon, CUUTANPWON, TEEPLYpadr), YEVIKEUON) KAVOVLKOTATWV
e Avayvwplon Twv oxeocewv HeTaEL Sladopwy avamapaotAcewV (YAWOOLKWY,
UALKWV, ELKOVIKWYV, CUUBOALKWV) Kal HeTaBacn amod tn pia otnv aAAn

e EmiAuon npoPAnudatwy Tou TUTOU «PBpeG Tov aplBud mou Asimew»

e Katavonon SLotNTwy aplOpwy, OMwE N oVTIUETABETIKOTNTA

e Katavonon tou cupBoOAou ox£ong TNG LOOTNTAG

e Emwonon alyopiBuwy yla TV mpaypaTonoinon pog epyaciog

e Ofupata Bswpiag aplOpwy, 6Mwe MpwTtoL aplbuol, StalpetotnTa, KTA

e Katavonon tTwv Aoywv, OMwCE oTLC KAHOKEC Kal 0TouG pUBUOUC HeETaBOANG

e Epunvela Kol KATAOKEUN YPadIKWV TOPACOTACEWY KOl TN XPrion Toug yla

TiPoPBALYPELG

e Emvonon TUMwV yLot ToV CUVTORO UTIOAOYLOUO epBadwV Kal OYKwV
H Sbaokalia tng dAyePpag &ekvd, ouvnBwG, HE TN MEAETN QMAWV AAYERPLKWV
TIAPACTACEWY, OTN OUVEXELO ETLKEVTPWVETAL OTOUG UETACXNUOATIOMOUG OAO Kal
OUVOETOTEPWVY OAYEBPLKWY TIAPACTACEWV KOl OTNV EMIAUCN YPAUUKWY TIPWTA KO
pueyoAUtepou Babuol (Kupiwg Seutépou) oTn CUVEXELD €ELOWOEWV KOL KATOANYEL
otn MEAETN QMAWV, APXIKA, CUVOPTACEWV KAl TILO TIOAUTTAOKWV OTn OUVEXELA.
Qotooo n mapandvw aAlAnAouvxia dev umootnpiletal onpepa amd T olyxpovn
epeuvnTikn PBpAoypadia. Mapakdtw oculnTwvial UEPLKEG amd TIG PBACIKOTEPES
SuoKoAieg Twv paBntwv o€ KABE pLa amd AUTES TLG EVOTNTEG.
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AAyeBpikéc mapoaotaosig: MOAMEG €PEUVEG €XOUV EVIOTIOEL TNV TIEPLOPLOUEVN
KOTAvVONon TOU TPOTIOU TIOU XPNOLUOTIOOUVTOL TO YPAUUATa oTnv aAyefpa amo
TOUCG HaBntéc. Ta MEPLOCOTEPA EUPHUATA CUYKALVOUV OTO YEYOVOG OTL GUXVA Ol
HoONTEC epunvelOUV €val YPAUUA WG €VOl OVOHO EVOG CUYKEKPLUEVOU aplBpou,
dnAadn wg ocuykekplpévo ayvwoto. MNa mapadelypa, moAlol pabntég motevouv OTL
oL e€lowoelg 5v+14=89 kat 5u+14=89 £xouv dladopeTkEG AUOELG.

Ol OXeTIKEG LeNETeC £6eL€av Tn SekaeTia Tou 1980 KLOAAC OTL, AV KAL N EpUNVELD TOU
YPOUHOTOG TIOU €TAEYOUV OL POBONTEC Tou ¢oLTtoUV OTIG TeAEUTAlEG TAEELS TNG
npwrtofadulag ekmaidevong kat oto lupvaoclo efaptdtal amo tn ¢uon Kol TNV
TIOAUTIAOKOTNTA TNG EPWTNONG, TTOAU Alyol amod autouc eivat oe B€on va Bewprjoouv
TO YPAUUA WG YEVIKEUMEVO aplOUO Kal OKOpNn AlyOtepol UmopoUVv va TO
EPUNVEVOOUV WG HeTOBANTH.

Ta televtaia xpoévia, n ewoaywyn Twv VEWV TEXVOAOYLWV OTnV eKkmaidevon
Slapopdwoe véa Sedopéva kal VEEG ouvONKeG epyaociag Kal péoa otnv tagn Twv
padnuatikwy. e o0t adopd otnv AAyeBpa, OXETIKEG Epeuveg €6eLav OTL OPLOPEVOU
TUMOU OUMPBOALKA umoAoyloTikd TepLBAAAovta pmopolv va umootnpiouv 1N
nabnon Baowwv aiyeBpikwy Wewv amnod Toug padntés. Ta moapanavw Gavepwvouv
otL n mAeloPnodia twv padntwv nAwkiog 12 — 15 xpovwv avtpetwrnilovuv coPfapég
SuokoAieg Slaxeiplong oAyePplkwv mopactdcswy, sfattiag TG TEPLOPLOUEVNG
KaTavonong SOULKWY XOPAKTNPLOTIKWY TNG apLOUNTIKAC.

Eélowoelc: Mwow amo TG MPWTEG SLOMIOTWOEL TOU HEYAAOU aplOUol €PEUVWV TIOU
€xouv aoXoAnOel pe T emdooelg padbntwv dtadpopwv NALKLWYV oTLC e€LOWOELS adopd
OTOV TPOMO Tou autol avtlihapBdavovtal to cUpBoAo TNG LooTNTAC. ZUUPWvVA HE
OUTEG TIG £PEUVEC, TIOAAOL HaBNTEG BewpoUV TO «=» WG £va ONUASL yla «val KAVELG
KATL» KOL OUXVA «Va SWOELG TNV amavtnon, évav aplipo» kat OxL w¢ To cUPBOAO TG
tooduvapiag petall tou S€€oU Kal Tou aploTePoU HEAOUC TNG LOOTNTAC. AKOMN Kol
HETA amo apketa pobnuata ailyeBpag, to cUpBoAo tng tootntag dev daivetal va
yivetal katavontd wg cupPBoAo tooduvapiag.

H enmidvon utac eéiowonc twpa, MPOUMOBETEL TNV KOVOTNTA TOU poOnthy va
Xelpiletal TNV e€lowon wW¢ AVIIKEIPLEVO Kal, TILO CUYKEKPLUEVQA, va lval o Béon va
ekteAel TNV bl mpaén kat otig Vo mMAeupég TNG. Qotodoo, auth N GoPUOALOTIKA
Stadikaoila Sev eival n Mpwtn oUTE Kal n Hovn mou Stdackovtol ol pabntég otn
Slapkela tng ¢oltnong Toug oTNV UTIOXPEWTLKNA ekmaibeuon. AVAUECA OE QUTEC, OL
TAéov SnUodAelg elval eKelveg TNG HETAPOPAC TWV OPWV HUE TAUTOXPOVN aAlayn
TOU MPOONUOU Kal TNG epappoyng tng idltag mpaéng kat ota SUo péEAN tng e€lowonc.
H teleutaia Bewpeltal Kal n mMAEOV AMOTEAECUATIKN oo anodn pabnong, kabwg
ETUTPEMEL OTOUG HABONTEC val AettoupyolV e aAyePplkd TPOTO (ETUKEVTPWON OTA
SoulKA OTOoLXElD TOU OUOTAUATOG apPiBUNoNg Kal XEWPLOMO TwV aAyeBplkwy
OVIOTATWYV WC OVIIKEIUEVWY). TEVIKA, TO OMOTEAECUOTA OPKETWV EPEUVWY
davepwvouv OTL OL ATELPOL OTNV €MIAUCH YPAUULIKWY €ELCWOEWV HABNTEG €xouv
TIEPLOPLOMEVN  avTiAnyn Twv mpolnoBécewv KATw amd T ONMOlEG €vag
METOOXNHATIONOG ULag e§lowaong elval EMLTPETTOG.

H enidvon mnpoBAnudtwv pe eflowoeic amoteAel pia amd tig SUoKOAOTEPEG

SpaotnpldtnTeg TNG AAYEBPAG YL TOUG HABNTEG TNG UTIOXPEWTLKAG eKTtaideuong.
Mépog autng tng duokoAiag amodidetal oTig Umelpieg Toug oto AnpoTtikd ZxoAeio,
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Omou omavia Toug INTLETAL va ypalouv pa aplBunTtikn tootnta. Xuvnbwc, toug
Sivovtal mpotdoelg tou tomou 54 | = 12 pe tn popdn mpoPAnudTwy, ota onoia ot
pHoOntéc mpwta AUVOUV KoL HETA ypaddouv TNV Lootnta 1 ypadouv Mo LooTnta
OTAWC YLOL VO OVATTAPOLOTA 00UV TLG TIPAEELS TTOU €KTEAOUV, WOTeE va Bpouv tn Alon.
‘Etol, otav Ttoug InTiétal va okedptolv Ue aAyeBplkoUg Opoucg, n okéPn Toug
XPELAleETOL VA KAVEL Eval HEYAAO AU, KABWE o AUtV TV Tiepimtwon Ba mpéneL va
eTUKEVTPWOEL otn Sour Tou MPOPBAAUATOG TTAPA OTLG TTPALELC TTIOU ATOLTOUVTAL YL
TNV eniluon Tou.

Fevika, éxeL mapatnenBel otL oL pabntég SuokoAevovtal LSLaitEpA VOl EVTOTIIOOUV TLG
opolotnteg otn Soun MeTaly mpoPAnuATwvY UE e€lowoelg, ta omola SlaBétouv
Sladopetikd oevapla. Zuxva ovtikaBblotolv SLadopeg TIUEG OTIG €ELOWOELG TTOU
Kataokeudlouv, yla va OlamoTwoouv av €ival OWOTEG, Kal, OE OPLOMEVEG
TIEPUTTWOELG, XPNOLLOTIOLOUV TIVAKEG TLUWYV, YLOL VA EVIOTILOOUV TIG OXEOELG METAED
Twv PeTaPAnTwv Tou mpoPAnuatog. MNaviwg, n mAsoynodia twv poabntwv tou
lfuuvaciou SuckoAevovtal va avayvwpiloouv TG OXECELG LETAEU TwV HETAPANTWY
evog mpoPARuatog. H pikpotepn Siadopomoinon oto oevaplo evog mPoPAnUaTog
UIopEL va Toug 0bnyrnoeL o amotuyia oe OTL apopd oTNV KATAOKELH TNG €§lowong.
Elvat, Aoundv, avaykaio n oxetikn Stbaokalia va EMKEVIPWOEL OE QUTO TO OhUELO.

Juvaptioeig: H €vvola tnG ouvaptnong amoteAel pia amd Tg SUOKOAOTEPEC
HOONUATIKEG LO€EC yla Toug pabntéc. 2tn BiBAloypadia evronilovrol TPELC BACIKEC
TIAPAUETPOL AUTAG TNG SuokoAlag. H mpwtn ouvdéetal Pe TN OUVOETOTNTA TNG
€vvolag OAAQ KoL UE TNV TTOLKIALD TWV HABNUATIKWY VONUATWY TToU oXeTi{ovTal Pe
ouUTAY, OMwG petaBAntr, ocuv-petaBoln, cuvolo kat AAAeg. H Seutepn adopd oto
YEYOVOC OTL n €vvola TNG OUVAPTNONG EVUTTAPXEL OTO MEYOAUTEPO HEPOC TWV
HOONUATIKWY OAAG KOL TWV OXOALKWY LOBNUATIKWY: Ol TEGOEPLS MPAEELS, N LETPNON
OTh YEWUETPLA, N emiAuon e€lowoewV Kol AANEG TEXVIKEG Kal aAyopLlOpoL pmopouv va
pHeAetnOolv amo TN OKOTIA TWV OuvapPTHOEwWV. AUTO SUOKOAsgUeL Slaitepa TN
Slapopdwon evog eviaiou Kal yeVIKA amodektol mAaloiou pabnong yla tnv €vvola
¢ ouvaptnong. H Tpitn MOPAUETPOG OXETI(ETAL HME TNV OVAYKALOTNTA VvV
avtiAndTtolV oL pabnteg TNV évvola TNg ouvaptnong os éva emninedo wg dtadikaoia
Kol 0€ €va AAAO WG AVTIKEIUEVO.

EmutAéov, n £peuva Seixvel OtL oL meplocodtepol paBNnTéC NG Seutepofaduiag
ekmaidbevong avtilapBavovtal tn ocuvaptnon wg pia umoloylotikn Stadikaoia Kot
SuoKoAeUoVTOL VO CUCXETIOOUV €vav TPOTIO OVATIOPACTAONG TNG ME €vav GAAo.
Elvat, Aoutdv, avaykaio n Siéaokaliia va emikevipwOel o€ AUTEG TIC ASUVOUIEG TWV
HOONTWV OTNV TPOCEYYLON TNG HUEAETNG MLOG OUVAPTNONG KOL VO ULOBETHOEL
TIPAKTLKEG TIoU Ba toug BonBrioouv va tig Eemepacouy. Mpog authv tnv katevBuvon,
Ol VEEG TEXVOAOYIEG, 08 GUVOUAOUO HE TNV ATOPALTNTN UTOOTNPLEN amod Evav LKAVO
EKTIALSEVUTIKO, YVWOTN TWV TOPATAVW aSUVAHIWY Twv pabntwv, daivetal va
npoodépouv pia eAnmibodopa eVAANAKTIKA TIPOCEYYLON.

Ooa mponynbnkav Stapopdwvouv to mAaiclo avadopdg mou aflomolidnke yla TN
opyavwon tng avamtuéng tng aAyeBpikng okéPng oto véo Mpdypappa Zmoudwv.
ZUYKEKPLUEVA, UTIESELEE TIG KEVIPLKEG TPOXLEG MABNong kat SidaokaAiag Twv
OAVEBPKWY LOEWV TIOU ULOBETABNKAV: KOVOVIKOTNTEG/OUVAPTNOELS, QAYERPLKEG
TIOPOOTACELS, LOOTNTEG/AVIOOTNTEG. EmutAéov, obnynoe otig Suo PaoiKkEg
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KATeEUOUVOELG/IPOCOVATOALOUOUC TIOU, TEAKA, UloBetBOnkav kat SLEmouv TNV
oVATTTUEN TWV aAYEBPLKWY TIEPLEXOUEVWV:

e Tnv éudaon otnv alyePplkr) CUAAOYLOTIKH TIOU TIPOTEIVEL N oUYXPOVN
BBAloypadia, dnAadn, otnv avamapdotachn, OTn YEVIKEUON Kal oOtnv
TUTIOTOLNON KATAOTACEWY, KABWC KOL OTNV KOVOVLKOTNTAL.

e Tnv avamtuén OAwv Twv TpoxlwV Tou adopouV oTIG aAYEPPIKEC YVWOELS OF
OAEG TOUG KUKAOUC TNG UTIOXPEWTIKNG ekmaidevong, 6nAadn, amod To
vhmoywyeio wg to Nupvaoto.

Xwpog kat rewpetpioa - Métpnon

H lewuetpia amotelel €va onUaAvilikd KepaAalo twv Mabnuotikwv mou otnv
EANGSa €xel €va Baolkd pOAO OTA TPOYPAUMOTA CTIOUSWY KAl QTTOKTA Ta TEAEUTALA
XPOVLOL LEYAAN onuooia ota mpoypdppata omoudwy Kot GAAwWV xwpwv. H onuaocia
™G SLéaokaAiag TnNg oUVOEETAL TOGO UE TN XPNOLUOTNTA TNG otnv Kadnuepwn {wn
000 Kol oto MaBnuatika i otig AAAeG emioTApeG. Eva mMANBoC¢ amd XwpPLKEG Ko
VEWUETPIKEG YVWOELS €lval amopaitnteg ywa t™Vv  avtiinyn kabnuepvwv
KATAOTACEWV Kol TPOPANUATWY Kal TTOAAECG SPACELS TOU OTOMOU otnpilovtal o€
aUTEG (avtiAnyn kat Staxeiplon GUOLKWV KoL TEXVNTWY AVILKELLEVWY, EPYWV TEXVNG,
Sl00TAOELG TNG EMLOTAMNG KAL TNG TEXVOAOYLAG Kot TTOANEG LopdEG pLovtelomoinong).
Eniong oL évvoleg kat ot Sladikaoieg tng Mewpetpiag otnpilouv TNV Mpooéyylon
TIOAAWV paBnuatikwy evvolwyv: alomolouvtal otnv emiAucn mMPofARUATOG UE TNV
Snuoupyia kKatdAAnAwv dlaypappdtwy, otnpilouv Tn dSnuloupyia VoEPWVY EKOVWY,
TNV Kotavonon oUpPBOAwv, TNV Kotovonon OXNUATIOMWY Yyl Tnv  amnodoon
OPLOUNTIKWY OXECEWYV, TNV YPOUUA TwV aplOpwy, ypadlKEG TOPAOTACELS 1} AAAEG
pobnuatikég Sladikaocieg mou otnpilovtol oe Slodldotateg 1 TPLOSLACTATEC
Satatelg (mpagelg, umodlalpeoelc povadwy, TIVOKEC, K.a). TEAOC, n dSnuioupyla Kal
n enefepyaocio VOEPWV ELKOVWV KOL QVATIAPOOTACEWV, N ovtiinyn Twv
Sloblactatwy Kot TpLodlAoTaTWY KATAOTACEWY, N EVAUYLSia 0TV aAAayr OTMTIKWV
YWVLWV KOL N XWPLKN HUVAUN TTou KaAAlepyouvTal Pe TNV KAatdAAnAn didaokalAia tng
lewpeTpla £€(ouV HEYAAN onpacia ylo Tov avBpwIto Kal ormokToUV oTa POoYPA AT
omoudwv ta TeAeutala xpovia TV dla onuaocia pe TNV avtiAnyn Twv aplBpwv Kat
Twv voepwv mpatswv (Clements & Battista, 1992).

To meplexopevo tnG FewHEeTpiag mou avantlooeToL 0TO ANUOTIKO AOTEAEL QUTO TTOU
Ba ovopalape un tumikn Mewuetpio. Metayeveéotepa oto [UMVAGCLO OL pOONTEQ
apxilouv va mpooeyyllouv TIC XWPLKEC KOL YEWUETPLKEC EVVOLEG OE TILO YEVIKEUUEVO
enimedo ywa va aflomojoouv TN Sadlkoola oUTA KAl otV Katavonon Ttng
BewpnTikomoinong yevikotepa ota Mabnuatika.

OL XWPLKEG KOl YEWUETPLKEG EVVOLEC, av Kol Bewpolvtol apKeTA amA£C, AOyw TNG
ETIOTTIKNC TOUC TIPOCEYYLONG KOl TNG KABnUEPLWVAC eumelplag ouvodsvovtal HE
TIAPAVONCELG TIOU SEV ETUTPEMOUV TNV OUCLACTLKI AVATTTUEN KATAVONCEWV TIOU £ival
anapaitnteg TG00 yLa TNV AVATTTUEN TILO TUTILKWY YEWHETPLKWY EVVOLWVY OCO YL TNV
QVTLUETWTILON TPOBANUATWY TNG KaBnuepwvng Iwng. Q¢ CUVEMELR, T cUyxpova
TPOYPAUMATA OMoudwy aviikaBlotolv TG amAoikég Kal xwplc eupabuvon
TIPOOEYYIOELG UE TNV QVATTTUEN QUTOU TIOU OVOUATETAL YWPLKOS, YEWUETPLKOG KO
ontikorrotnuevog cuAoyLopog (Clements & Sarama, 2000).
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O ywptkoc ouAdoytouocg sival n Stadikacia pe tn BorBela tng onoiag oxnuatilovpe
1O€eC yla TIC LOLOTNTEG KOl OXECEL OTOV XWPO, TIG armodidou e pe TIPAYUATIKEG KoL
VOEPEC ELKOVECG, TIGC OLOXEWPWOUAOTE Yyl TNV QVILLETWILON TIPAYUATIKWY N
BewpnTikwy Kataotacswyv. Neplappavel tnv avtiAnyn, katavonon kat moapactacn
Uéoewv, auotlBaiwv oxéocswy, SteuBuvoewv kat SLadPOUWVY UETA OTO XWPO OTWG KOl
YEVIKOTEPQ TN SLaxeiplon KABe XwPLKNE TTANPOPOPLAC KL TWV HETACKXNUATIOMWY TNG.

O yewueTptkog ouAdoytouds adopd TNV opyavwaon Kal EMeEEpyacia Tou XwpPou oTn
Baon Tou yEWUETPIKOU HOVTEAOU. H avamtuén tng yeWUETPLIKNAG okEPNG, dedopévou
OTL KoAeltal va odnynoeL otnv Bewpntikn Mewpetpla, cuvbéetal Ye tn Uetapoon
Qo MLO YEVIKOTEPN avTIANPN TWV YEWHETPLKWY HopPwV UE TIG aloBrnoeLg Kal Tnv
EUMELpla (0OONOLO-KLVNTLKA) OE HLA KATAVONGON TWV YEWHETPLKWY OXNUATWVY HE
Bdon Ta oTolEla TOUG, TG LOLOTNTEG KOl TG METAEU TOUG OXEOELS (QVAAUTLIKO-
ouvBetikn). H mopeia mou akoAouBsital Sbaktikd eival pla ocuvdeon HeTafy
OTTIKOU, AeKTIKOU Kat apnpnuévou (Owens & Outhred, 2006, Duval, 1998).

H mpooéyylon TwV YEWHETPLKWYV OXNUATWY TiepAaUPAVEL TECOEPLG KaATnyopieg
Opdoewv: avayvwplon KatnyopLwv oxnUATwWY, avayvwplon twv LSLoTHTwV Ttwv
oxnuUATwy, avayvwplon Twv  SloTHTWY  TWV  KATNYOPLWV,  KATOOKEUEG-
avaAvoeig/ovviéoelc oxnuatwyv. H OpAoeEl QUTEG OCUMMANPWVOVIAL HE TOUG
UETAOXNUATIOUOUC TWV OXNHUATWYV TIoU apopoUV UETATOTIOELG, OTPODEG, CULUETPLEC
KOl OpOoLOTNTAL.

H avamtuén tooo Tou XWPLKOU 000 KOl TOU YEWHETPIKOU GUAAOYLOMOU cuvdEovTal
OTEVA UE TNV OMTIKOITO(NON 1| OMTIKOMOINUEVH OKEWYn. H omtikr mAnpodopia mou
OUMEyeTOL OO TNV €madr) HE TO XWPO KOL TA OVTIKE(HEVO HECA OE QUTOV
OTELKOVIIETAL OE VOEPEC ELKOVEC, APXLKA OTTAEC KOl OTATIKEC KOL OTN OUVEXELQ TILO
ouvOeTeg Kal SuvaplkéC. Etol o Opog omtikomoinuévn okeYn (a oképn dnAadn
HECW OMTKWV £LKOVWYV, Gutierez, 1996) amodidel TNV LKAVOTNTA TWV MaONTWV va
EPUNVEVOUV OLOPOPETIKEG TTAPUOTHOELG OQVIIKELUEVWV 1 KOATOOTACEWVY, N VA TIC
avtihapBavovtol ano SLapopPETIKEC OMTIKEG YWVIEG, OMWC emiong va dnuloupyolv
VOEPEG ELKOVEC YL OVTLKELUEVA N KOTOOTAOELC TToU Bplokovtal €€w oMo TO OMTLKO
Toug medio (yla YEWHETPIKEG N AANEC XWPLKEGC TAnpodopleg) Kal va TIC
enetepyalovral voepa (T.x. mepLOTPEPOUV VOEPA EVOL OVTIKELUEVO).

Ma TIC YEWMETPIKEC €VVOLEG elval amapaitnto va amooadnviotel OTL av Kot
anodidovtal oxnUATIKA otnv ouacia adopolv BewpnTikég Evvoles. ETol éva Tplywvo
elval To oxnua mMou £XEL €va TPAYUOTIKO AVTIKELUEVO, aAAd oTnV oucia elval éva
YEWUETPLKO QAVTIKELWEVO TIOU opileTal e BAon KATOLEG LOLOTNTEG. Mo Ta BewpnTIKA
QUTA OvTIKElpeva xpnoldomolovuvtal Sladopeg popdeég mapaoctaong (oxédia,
oxnuota, Aektik mopouciacn, oUMPoAa) mou OAa amodidouv Eva 6eaTO
avTikei(pevo. QG CUVETELN TWV TAPATIAVW N XPNoN Kal eMefepyacio TwV oXNUATWY
0TN KN TUTILKA FTEWUETPLA TWV UIKPOTEPWY TAEEWV E AVAAUCN OE OTOLXELQ KL O€ N
OTEPEOTUTILKEG BECELG eMISLWKEL v 06nynoet BadbuLlaia Toug pabnTtég amo tnv apeon
EMOTTELN KAL TNV OALOTIKN) TPOCEYYLON, OTNV avayvwplon WLotnTwy, Ty LETPnoNn
Kal tnv dlaxeiplon Twv oxnUATWY oTn XPnon toug wg BAaon yla Toug cUAAOYLOUOUG
TOUG N TNV eMiAUON YEWHETPLKWVY TIPOPANUdTwyY (Mammana et al., 1998).

OL KATOOKEVEG ME TN XPAON HLag TOKIALaG HEoWV OTwG Kot YPndLakwy epyareiwy, o
OXEOLOOUOG, KOl OL XOPAEELG TWV YEWUETPIKWY OXNUATWY BonBdve onuavTLKA TOUG
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HOONTEC OTOV EVIOTIOUO oOTolXElwv (ONUELWV,TUNUATWY K.ATL.) OXECOEWV KOl
OLOTATWV TIOU ATTOTEAOUV £va PEPOC TWV YEWUETPLKWY YVWOEWV TIOU EMLOLWKOUUE
va avamtuéoupe olokAnpwvovtag tn StdaockaAla mpv amod TNV €00ywyr oOTh
Bewpntikn Fewpetpia oto AUKelo. Avtiotolya, ol avaAUCELG KOl CUVOETELG OXNUATWV
oe aA\a oxnuota Kot n aflomoinon Twv UETAOXNUATIOUWY aVAmTUooouV gueAEia
OTNV TPOCEYYLON YEWUETPLKWYV LELOTHTWVY KoL CXECEWV.

H Sibaokalia tng Mewpetplag Sivel pia KaAn sukalpia yla TNV MPOCEYyLon TOU
OUAAOYLOMOU KOl TNG CUOTNUOTLKAG TEKUNPLWwONG Kot TG (ATUTING apXka) anddeléng
Tou SLEUKOAUVEL TOUG HaBNTEG va eloaxBolv oto AUKELO OTNV YEWHETPLKA Kol
YEVIKOTEPQ OTN HaBnuatikn amodelen. Ot Sladikaoieg autég umootnpilovtal amno
™V avantuén tng KataAAnAng yAwaooag kot 0pwv mou Bonbdve toug padntég va
SLOTUTIWOOUV OPLOKOUG KOL VA TTAPOUCLACOUV E CUOTNHOTLKO TPOTO LOLOTNTEG Ko
OXEOELG.

Avadoplkd pe tn pétpnon peyebwv, ol Sladkaoieg, oL TEXVIKEG Kal Ta epyaleia
HETPNONG €XOUV HEYAAN onuaocia Ku evlladépov yla TOAEG edapUOYEG TNG
kaBnuepvig Lwng oAAA Kot Staotdoelg Twv Mabnuatikwy. H patvopevikd amAn kat
owkela dadikaoia ‘pétpnong’ e t xpAon HEowV (0w HETPO, Xapakag, Lelovupa
KATL.) 0bnynoe ta maAolotepa mpoypAppata omoudwv otnv kabuotepnuévn Kal
eMTH SLOAKTIKN €l00ywyr TWV UETPNOEWY, UE ONMOTEAECHUA TNV OVTLUETWITLON
SUOKOALWV OO TOUG HaBNTEC o HETPLKA TpoPARUata, aAAd KoL UOTEPHOEL TWV
€VNALKWY OTNV QVTILETWIILON KATOOTAOEWYV MOV ATALTOUCOV CUYKPLOELS 1) LETPHOELG
peyebwv.

Inuepa, n Sdaokaiia NG HETPNONG ETOLWKEL VO AOKAOEL TOUG HOONTEC oTnVv
OUCLOOTIKA Katavonon kat epappoyn tng Stadlkaociag pétpnong (Habnuatikwyv
HEYEOWV) e TN XPRoN TEXVIKWV Kol gpyaleiwv, alAd Kal tnv avamtuén de€lotntwv
yla akplBeic umoAoyLlopoUC Kal UTtoAoyLopoU¢ Katd poogyyon ( Bragg & Outhred,
2000).

Y10 MpOypappa omouSwv Tpooeyyilovtal apxLka Ol UETPLKEC Evvoleg, dnAadn ol
LOLOTNTEC 1 OL OXEOCELC OVAUECO OF OVTIKELUEVO 1) KATOOTACELG TOU XWPOU TIoU
oxetilovtal pe T pOONUOTIKA HEYEON (Ywvia, pAkog, emidavela Kal Oykog). Xtn
OUVEXELOL OL PETPHOELC CUVOEOVTAL PE TOUC TUTIOUC TWV EMLPAVELWV KAl TWV OYKWV
TWV EMIMESWV KOL OTEPEWV OXNUATWYV. ITIG HLKPEC TAEELC ELOAYETAL OTOUC HABONTEC
KAl N METPNON TOU XPOVOU EVW OTIG HEYOAUTEPEC TALELC OL EVVOLEG TNG
TPLYWVOUETPLOG CUVSEOVTAL E TNV KETPNON TNG YWVLOC.

H pétpnon eival pla Stadikaoia mou €lodyel tnv €vvola tou ueyédoug, TNV €vvola
NG Hovadac OMwe Kal TNV €vvola NG emavaAnyng, mou sival Ta Baclkd oTolxela o
Ui omoiadnmote pETpnon (autwv N aAwv peyebwv). OL pabntég mpooeyyilouv
EVVOLOAOYIKA TO auUeTABANTO TOU WEYEBOUG, TIG AUECEC KAl TIC EUUECEG OUYKPIOELS
HEYEBWV OMWC KAl TN xpron TUTIKWY KAl Un TUTKWV povadwv.H xprnon povadwv
KAVEL QIOPALTNTN TNV EVVOLOAOYLKN KATavonon tng Staipeonc evog peyéboug oe oa
UEpN, TNV emavaAnyn twv povadwy, TNV KATAUETPNON TwV (OWV UEPWV Kal TN
ouvbeon tn¢ enavainync ue éva aptduo mou amodidel to pETpo TOU HeyEBoug,
otolxela autd avamtucoovtal Badulaia otoug HaBNTEG amod TG UKPOTEPES TASELG
(Bragg &Outhred, 2004).
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EmutAéov n mpoogyylon Twv TUTTwV TwV gUBadwy Kal Twv OyKwv TpoUnmoBETouy TN
éounan tou ywpou, dnAadn pLla voepn mpan opyavwaong Tou o€ YPAUUES, OTNAES (N
Kol Un yLa TG TPELS SLAOTACELS) TIou CUVSEOUV TIC eTUKAAUYELG I Ta ‘yepiopota’ pe
TOV TOAAQMAQCLOOTIKO UTIOAOYLOMO TG emidavelag (kat tou oykou) (Outhred &
Mitchelmore, 2000).

JUpdwva pe ooca avadpépBnkav n SdackaAio TNG METPNONG EMISLWKEL va
SloxelploTel Pe TPOOOXN Tn OUVEECN OCUVEXWV XAPAKTNPLOTIKWY OMWG €lval TO
UAKOG, N emidAVELA I} 0 OYKOG UE SLAKPLTA TUTTIKA UEYETN TIOU AIMOTEAOUV OL LOVASEG
KOl TNV avtloTolXlon autng tng ouvdeonc upe éva aptdud. H olvdeon auth
npaypatonoleitat PBabuloia péca amd TPAYUOTIKEG KOATOOTAOEL OUYKPLONG,
eTUKAAUYNG, UETPNONG TwV eMAVAANPEWY, TWV EMIOTPWOEWV ] TWV YEULOUATWY,
OTWG KOL N TPOCEYYLON TWV TUNMwV ME Tn dopnon tou xwpou (van den Heuvel-
Panhuizen & Buys, 2005).

H xprion twv epyoAeiwv HETPNONG KAl N aVATUEN OTPATNYLKWV €KTIUNONG
umootnpilouv Toug Hadntég otnv ouolaoTiky katavonon twv peyebwv (Outhred,
Mitchelmore, Mcphail & Gould, 2003).

Ztoxaotika Madnuatika

KaBnuepwvd ta MME mapouctalouv otatlotikeég mAnpodopieg yla €va mARBog
INTNUATWY (OlKOVoUia, LOTPLKN, KOWWVIKA O£pata, TOALTIKA K.AT.), oL omoleg
ennpealouv ™ ANYn amodpAcewV OTNV MPOCWITLKY, EMAYYEAUATIKN KAl KOWWVLKA
poc Lwn. O Baowkdg okomog tng SidaockaAiag twv Itoxaotikwv Mabnuatikwv
(2ratiotikn, MBavotnteg) otnv Ymoxpewtikr Exkmaibevon eival va avamtugel tnv
LKOVOTNTA TOU paBntA-peAlovtikol moAitn-va afloAoyei kpttikd mAnpodopieg, va
g€ayel cupnepaopata, va Kavel mpoBAEPeLS kal va AapBavel anodAoeLg KATW oo
oféBateg ouvOnkes. H Baokn Stadopd Twv ITOXAOTIKWY MaBnuatikwy amnd Tig
OANEC DepaTIKEC TEPLOXEC TWV MabBnuatikwy eival OtL pPeAeTd TPoBARHATA TTOU
oxetilovral pe tn petafAntotnta Sedopévwy, dSnAadn pe tnv StadopeTikdTNTA TOU
UTIAPXEL YUpw poc (m.x. ta atopa SladEpouv, oL CUVONKEC EVOG TELPAMOTOC
Sladpepouv) (Garfield & Ben-Zvi, 2007, 2008).

To MPOTELWVOUEVO TIPOYPAULO OTIOUSWV TTAPEXEL OTOUC HaBnTtég T Suvatotnta va
B£TOUV €pWTAHATA TTOU UIopoUV va aravinBouv pe dedopéva, va cuAAEyouy, va
OPYOVWVOUV KOl VO VOTTOPLOTOUV TOL OXETIKA SeSoUEVA, va ETUAEYOUV KATAAANAEG
OTATLOTIKEG PEBOSOULC yla va T avaAUouv Kol va €EAyouv CUUTEPACUOTA, VO
kavouv poPAEPelg Baotlopévol oe dedopéva. H StdackaAia TG ITATIOTIKNAG Uopel
va aneykAwPLotel amd tnv ekpadnon ektéAeong oAyopiBuwv Kol KATAOKEUNG
QVATOPAOCTACEWY XWPLG vONUA KAl VO €0TIACEL OTNV QAVAMTUEN TNG OTATLOTIKNAG
OoKEPYNC TwV HaBNTwV PEoa amd TNV MPAYUOTONOLNCGN EPEUVWY, TNV KATAVONGCN TwV
OTATIOTIKWY HEBOSWY, TN oUVEEON TWV OTATIOTIKWY EVVOLWYV, TNV EPUNVELX Twv
OTATIOTIKWY QTOTEAECUATWY, TNV TOPOTAPNON Opoouopdlwy, TNV Tapaywyn
oupnepacudtwy. H &idaockaAia twv MBavotitwy umopel va Sivel tnv eukalpia
0TOUG MOONTEG va TIPAYLATOTOLOUV TELPAATA TUXNG Kal va afloAoyouv tn Stadopd
avapeoa oTiG MPOPAEPELS TOUG KOL TA EUTELPLKA OMOTEAECUOTA TIOU TIPOKUTITOUV
KQTA TNV mpayuotonoinon Touc.

H eloaywyn twv otoXooTikwv Madnuatikwy and TNV mPooXOoALK Kal TPwTn OXOALKA
nAwio amoteAel eva véo otolxeio oto mpoypappa ornoudwv. Emitpémnel tn otadlakn
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QVATTUEN TNC OTOXAOTIKNC OKEYNG TWV HaBnTwv Kot propetl va efaodpaiiosl pia
KAAUTEPN KATAVONON TWV OTOXOOTIKWY EVVOLWV OTNV TIOPELO TNG HABNUATIKNAC TOUC
eknaidevong. H alayn aut €xeL otnpltel oe mpoodateg €psuvec otn Slebvn
BBAloypadia (Franklin et al., 2005; Jones, 2005; Shaughnessy, 2007), oL omoieg
UTIOYPOUUI{OUV TIWG Ta TSI 0 auTAV TNV NALKIA WG ‘UIKpol epeuvnTéG elval oe
B€on va dlaxelplotouv mpofAnpata Ztoxaotikwyv Madnuatikwy. ‘Hén, cupudwva pe
TQ OVAAUTIKQ Tipoypappata  Mabnuatikwv TIOAWY  XwpWwv, T ITOXAOTIKA
Mabnuatika evtaooovtal and to Nnmaywyeio (evéeiktika NCTM, Apepikr, 2000,
Common Curriculum Framework for K-9 Mathematics, Kavadag, 2006, K-10 Scope &
Sequence, Auotpalia, 2007, Department for Education and Skills, MeyaAn Bpetavia,
2010).

ITov TPWTO NAKLAKO KUKAO Tta matdid pe tn Ponbela tou ekmaldeUTIKOU
SLOTUTIWVOUV  EPWTNAMOTO TIOU TIPOKAAOUV TO €evlladEépov Toug Kal ta omoia
nieplopilovtal otov MANBUOUO TG TAENG Tout. Elval onuavtikd va §o0el n eukatpia
ota mawdid va ouAéfouv ta Olkd Ttoug Sedopéva KaL va TOL OpPYOvVWOOUV.
Avamaplotovv T debopéva Kataokeualovtog armAd Slaypapparta,
XPNOLLOTIOLWVTOG TNV €Val TTPOG EVa AVTLOTOlXLoN, Tapatnpolv TG Sladopeg Twv
b6ebopevwy PeETOEL TWV ATOMWV KOL TIG CUYKPLVOUV e auTeG TNG opddag, StaBalouv
Kol ouykpivouv TmAnpodopie¢ petafl Twv Oedopévwv.Emiong, apxilouv va
avtihapPBavovtal ott n mbavotnta eivat éva pETpo NG aBefaldtnTag Kol
OVAMTUGOOUV ATUTIA TN YAWood Twv TiBavotATwy meplypddovrac éva evOEXOUEVO
w¢ PB£Pato, aduvarto, mibavo, amibavo. Iuykpivouv evlexOHeEVA WC TPOC TNV
mbavotnta  €UdAVIONG TOUG, TPAYUATONMOLOUV  amAd  TEpApata  Ttuxng,
xapaktnpilouv éva mayvidt tuxng wg Sikato  adwko, ocuvdualouv i Slatdcocouv
HLKPO OpLlOUO QVTLKELLEVWV.

210 6£UTEPO NALKLOKO KUKAO OL LaBNTEG SLOTUTTWVOUV TIC SIKEC TOUC EPWTHOELG TIOU
6ev adopolv povo otov MANBUCUO TG TAgn Toug, AN apxilouv va cUYKpivouv TN
petaBAntotnta twv Oedopévwv o  Sladopetikolc TANBUOHOUC. JUAAEyouv
6ebopéva (LEoW EPELVWV N TIELPAUATWY N LETPHOEWV) OTNV TAEN TOUG, 0TO OXOAELO
N OTNV KOWOTNTO, KOTOOKEUAIOUV Hlo TIOWKIALO OTOTIOTIKWY  SLaypapATwy
KQLOUYKPIVOUV TNV OMOTEAEOMATIKOTNTO SLAPOPETIKWY AVOTTAPACTACEWY YLl TNV
napouvcoiaon pog opadag dedopévwy. Mabaivouv va EmXELPNUATOAOYOUV Yl TNV
erAoyn pLog peBodou oculoyng dedopévwy, avaluouv SeSopéva XpNOLLOTIOLWVTAG
OTATIOTIKEC MeEBOSoug, €fdyouv OumMepAopaTa  Kal KAvouv TPoPAEYELG,
avayvwpilovtog Toug MEPLOPLOUOUC Twv dedopévwy (Selypa, mAnBuoudc).Apxilouv
VO OITOKTOUV Lol KOTavOnon Tou TUXaiou Héoa amo tnVv ektipnon tng mbavotntag,
TIPOYHOTOTOLWVTAG  TEPAUATO  Kal ofloAoywvtag eumelplkd  Sedopéva  Kal
ekdppalouv tnv mBavoTnTa EVOC EVOEXOUEVOU UE KAAOUATA 1 TTOCOOTA.

ITov Tpito NAKLOKO KUKAO OL HaBntég Slatunmwvouv epwtipota mou adopolv ot
oX€oelg 6edopEvwy otov 1610 MANBuouo 1 o SladopeTikolg MANBuouoUG. Apxilouv
va avayvwpilouv tn dtadopd petal twv Selypdtwy, xapaktnpifovrag ta delypata
WG TUXALO, OVTUTPOCOWTIEUTIKA 1 KN QVIUTPOCWIEVUTIKA KAl XPNOLULOTIOLOUV aUTOUG
TOUG XOPAKTNPLOMOUG Yo va a§LoAoyroouvV TNV ToLotnTa tTwv SeSoUEVWY Kal va
e€dyouv ocuumepdopata ylo Tov MANBuopd. MNpaypatomnolouv i POCOUOLWVOUY
oUvVOeTa TEPAMATO TUXNG KoL €AEyxouv TG TPOPAEYPELS TOUG OE OXEOn HE T
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QIMOTEAEOHATA TOUG. YmoAoyilouv tnv miBavotnta eVvOEXOUEVWY, QELOTIOLWVTOC
YVWOELC CUVSUAOTLKNC.

Ermtidoyn ko xprion epyaieiwv

H amAn mapoucia epyaleiwv (.. XELPATITIKWY HOVIEAWVY, TEXVOAOYLKWY EPYAAEiwWY,
AoylopkoU K.AT.) dev Staodalilel TNV KATAoKEUN TNG yvwong. Adevog pev moAAol
Habntéc epdavilouv SUuoKOAlEC otn xpnon epyoAeiwv (akopo Kol Ot amAEG
TIEPUTTWOELS XPNONG T.X. Tou S8BT 1 TOu HOLPOYVWHOViou), adetépou Ta
epyaleia Sev evowpatwvovtal cuvibwg Asttoupykd otn Stadikaocia padnong. Ou
HaONTEG XpeLAlETAL VO ATIOKTAOOUV TNV LKAVOTNTO VA XPNOLUOTIOLOUV KATAAANAQ
XEPAMTIKA Kot Pnodlakd epyaleia, Kot TI¢ KATAAANAEG UTIOAOYLOTIKEG OTPATNYIKEG
TIPOKELUEVOU VO €KTEAOUV OUYKEKPLUEVEG MOOnuaTtikéG Spdoelg, va Slepguvolv
HaBnUaTIkeEG LOEEC, Kal va eTiAUoUV TipoBARata. Me ta epyaleia emMeKTEIVOUV TLG
LKAVOTNTEG TOUG va OLEPEUVOUV Kal vo avoAUOUV HOONUOTIKEG €VVOLEG, va
e€epeuvolVv  POONUATIKEG KAVOVIKOTNTEG, VO KATAVOOUV YEWUETPIKEG OXEOELG
kaAAtepywvtog A apdlofntwvtag tn dtaiobnon Tou.

OL HaBNnTEG KUPLWG ME TOL XELPATITLKA UALKA QVOTTAPLOTOUV HABNUATIKEG LOEEG KoL
OXEOELG KAL HOVTEAOTIOLOUV KATOOTOOELG XPNOLLOTIOLWVTIAG CUYKEKPLUEVO UALKA,
€lKOveG, Swaypdppoata (mx. apBuoypauun), ypadnpoata, mivakeg, ocUupoAla. H
XPNoN aVamopacTACEWY Toug BonBad va KOTtavor|oouVv TG LaBNUATIKEG EVVOLEC KOl
OXEOELG, VO ETLKOWVWVINOOUV TN oKEYPn TOUC, va KPPACOUV ETXELPHUOTA, KAl VOl
EPUNVEVUCOOUV MIPAYUATIKEG KATAOTAOELS. Ta Pndlakd epyaleia evioxUOUV QUTEC TLG
ouvdéoelg KoBwG eumepPLEXOUV SLOLOUVOESEUEVEG OVATIAPOOTACELC O) LABNUATIKOU
dopHaALopoU, B) KELUEVIKOU AOYOU, V) HABNUATIKWY QVATTAPAOTACEWY — YPOPLKWY,
OXNUOTIKWY, TIWVAKWY KA 8) TPOCOUOLWOEWY GOLWVOUEVWY HE  HABNUATIKA
ouuneplpopd — LOLOTNTEC.

H aflomoinon twv Pndlakwv texvoloylwv umootnpilel tnv Eudaon mou Sivetal oTto
NI otnv eumAokn Twv pobntwv o SpactnPLOTNTEC HOONUATIKWY CUAAOYLOUWY KoL
gMKowwviac. Ma va gival auto ePpkto eival amapaitntn n xprnon e€elSIKEVUEVWY
AOYIWOUIKWVY ylot paBnuotiky Stepelvnon kal Spdon Kol €PYAAElWV KOWVWVLKOU
Aoylwopikol vyl ouMloylkny Stampaypdteuon Kot ocuvepyacia. To  AOYLOUIKA
HOONUOTIKAG 8pAoNG KoL EMLKOVWVING €XOUV TO POAO epyoAsiwv HABNUATIKAC
£KPpaong ota XEpLa TwV HadNTwv MpwTtlota, B£Touv &g Ta HABNUATIKA Ot 8LTTN
Toug Slactaocn, SnAadn wg vontika epyaldeia yla TNV epunveia dawvopévwy Kalt
TIPOAYHOTIKWY KATOOTACEWY aAAA Kot WG agla amd pova Toug. XpnoLUomoLlouvTal wg
Pndloka epyaleia yla TV evioxuon €UMAOKAG HE TPAYUATIKA TipoBARpaTa Kal
HoVTeEAOMOiNoN PE O0TOXO TNV avamtuén pobnuatikng okéPng. Ol SpaotnplotnTeg
TWV MoBONTwv Tou evioxvovtal Kol gumAoutilovtal Ye ta gpyadeio autda eival n
dnuloupyia, to ‘paotopepd’ Pndlakwyv HABNUOTIKWY OVTLIKEWLEVWY, OXECEWV KOl
HOVTEAWV, N Slepelivnon, O MELPOUATIONOG HE LABNUATIKA OVTLKELEVO KOl OXEOELG.
ISlaitepn aia €xouv n SlapecolaBnon, n SlampayUdteuon Kol N cuvepyaoia yupw
armod auTa Ta PndLoKa pabnuaTtikd avilkeipeva.

Ta Pndlakd epyaleia mou npoteivovial oto NI opyavwvovtal o€ TEVTE KATNYopLeg
avaloya pe to €160¢ TNG LABNUATIKAG SpaocTnELOTNTAG KAl TOV TPOTO XPRong Tng
volotapevng texvoloyiag. MNa tnv kABe Kotnyopio UTIAPXEL LKAVH ETILOTNOVLKA
tekunpiwon tng madaywykng afiog xpong tng and padnteg SteBvwg. ZTn cuvexela
EMAEyovTaL PNTA oo €va KOAO €EEAANVIOUEVO TIOPASELYLO AOYLOULIKOU o KAOE
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Katnyopia oto omoio va £xouv anpookortn Kal avéEéodn mpooPacn OAot oL pabnTtég
Kal avadepovtal Kt AAAEC EVAANAKTIKEG CUUTANPWHATIKA. ArtodeUyetal SnAadn n
avtiAnyn 'BBALoOAKNG AoylopKwY' Omou o pabntrc 'ektiBetal' o emipavelakn
XPNON Kol OX€on HE TOAAQ E€TEPOKANTA AOYLOMLKA XWPLG va €XEL TNV guKaLplo va
EUMAQKeL o€ HaBNUATIKEG SpaoTnPLOTNTEG. OL KaTtnyopLeg eival oL akOAouBEec:

*  MaBnuatikn ékdppacn HECW TIPOYPOUUOTIOUOU
*  AUVOULKOG XELPLOUOG YEWUETPLKWV QVTLKELLEVWY KL OXECEWV
*  AlyeBpikn Slepelivnon He avtiotolya cuoTAATA

* Alepelivnon, MEPAUATIONOC Kal enefepyaoia SE6OUEVWY YLA OTATLOTIKN KOl
TOavoTNTEC

*  Melpapatiopog pe Pndlakd poviela

Ta Ynolakd epyaleia ékdppaong xpnotpomolovvial wg Backo UALKO avadopdg oe
OUVOETIKEG €pyaoieg Kol TAPAAANAQ TEPLOTOOLAKA OTO TAQLOLO KATOVONONG
EVVOLWV, QVOITAPOOTACEWY KOL TWV CUVOECEWV METALYU QVATIOPAOTACEWY (TT.X. TIWG
uetegeliooetal n devutepofaduia kaBwg aAAAlel n KABE Pl Ao TG TTAPAUETPOUG
™mg).

Xpnowuomolouvtatl Kot and tov ekmaldeUTIKO KATA TNV Mopadoolak HETWIIKNA
6baokalia (pnéow Awadpaoctikou MMivaka) wg péoca €€Rynong €VVOlWV HEOW
Suvaplkol XELPLOMOU QVTIKEWMEVWY KoL MOVTEAWV KaBwg €miong Kal ylwa To
oxeblaopd kol mpoetolpacia pabntkwv Spaoctnplotitwv aAAd kat yia Sl
paBnuatikn Stepevivnon.

Ito mpoypappo omoudwv, Ta Pndlakd epyaleio pabnupatikng €kdpaong
alomololvtal He cuvOUAOUO HELKTNC Kal SlakpLtr¢ mapepBaong. Xpnaotluomnolouvral
6nhadn wg epyaleia ékppaong o Baolko UALKO avadopds 0 CUVOETIKEC EpYAOLEG
Kol TIAPAAANAQ ETUAEKTIKA UE TN Hopdr HKpo-MElpapdtwy (http://dschool.edu.gr/)
OTO TAQIOLO KATAVONONG EVVOLWY, OVOTTOPAOTACEWV KOL TWV OUVOECEWV UETAEU
oVamapPOOoTACEWY (T, Tw¢ Hete€edioostal n  ypadilkry mopactacn TNG
5euTEPOPABLLAC CLUVAPTNONC KABWC AANGTEL 0 CUVTEAESTHC TOL X°).

MaBnpartikr) paoctnplotnta

H évvola tng dpactnplotntag sivat pia Evvola pe SLadopeTIKEG ONUACLIEC TOOO OTOV
EPEUVNTIKO XWpPOo TNG Mabnuatikng Ekmaidsuong 600 Kal 0To MWE AUTH EPUNVEVETAL
otnv mpaén. H dpaotnplotnta xapaktnpilletal ano svepyn dpdon Twv ATOPWY OTNV
omolat E€MMAEKOVIOL TOL oOmolo €Xouv €va KivnTpo Kal €va OTtoxo Yyl va
TIPOYLLOTOTIOL| 00UV, €lval GUAAOYLKN KAl CUCTNULKA Kol Xapaktnpiletal and cuvexn
HUETAOXNUOTIOMO Kot aAAhayny (Leont’ev, 1978). Kdtw amd auth TNV OMTKN N
HaBnuatiky SpaotnELOTNTA «TIPOKAAE(TALY HECO OMO TO TPOYPOUMO OTOUuSwv
KaBw¢ TPoTElvovTaL KOTOOTACELS — TIPOPRANMOTA TIOU EMLTPEMOUV OTO Habnth va
OpACEL HE KATOLO KIVNTPO QTOWLKA Kol cUAAOYLKA Kot aglomolwvtag SladopeTIKNG
HopdnG epyadeia va EMITUXEL HLOL OELPA HABNUATIKWY OTOXWV Kal Stepyactwyv. To
€l60¢ Twv Kataotacewv mou mpoteivovtal oto NI adopolv TN HovieAOTOLNGCN ULaG
TIPOYHOTIKAG KOTAOTAONG, TNV TPpOyHATonoinon evog matxvidlol, tn Hobnuatikn
Slepelvnon peoa amo tn xpnon epyaleiwv kot mnywv. O otdX0g TV KATOOTACEWY
QUTWV €lval n eUMAOKA TwV LoONTwV otV KATAvonon Hobnuatikwy evvolwy, otnv
amoKTNon Kal XpAon TeXVIKwV Ue eVeAfia, otnv avamtuén otpatnylkwv entAuong
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npoPAnuaTog, otn  Onuloupyiot  €VVOLOAOYLKWV OUVOECEWV, oOtn ouvdeon
OVOTTAPOOTACEWY, OTNV AVATTTUEN pHaBnuatikol cUAAOYLOUOU KoBwG Kol BETIKAG
OTAONC Yl T HaBnuatikd. Onw¢ Opwg umootnplleTal amod tn OXETKN £psuva (
Henningsen & Stein, 1997) n pobnuatiky Spaoctnplotnto otnv omola TEAKA
eUMAEKOVTAL OL paBntég dev e€optdtal PoOvo amd TNV KATAotacn — MPORANUA Tou
TiBeTaL oto M2 Kol OTO AVTIOTOLXO EKTIALSEUTIKO UALKO aAAd otn Slaxeiplon tng otn
OXOALKN TAEN. Zuxvad, Ml «mAouola» KATAotaon Mmopel va odnynoeL o pla
KTETPLUHUEVN» HABNUATIKA EUTTAOKN Twv pabntwv omou n éudaocn Sivetal Kuplwg
otn Xxpnon aAyoplBuwv Kal TEXVIKWV XwPLg Katavonon. H tetplupévn dpdon i n
amAn 6pdcn TAVW Of MABNUOTIKA QVTIKE(HEVA Oev €lval OpKETA yla va
xapaktnpioouv pla dpaoctnplotnta padnuatikn. Eival amapaitntn n avalitnon
LOLOTATWV Kal OXECEWV, N EUPECN KAVOVWY, O AVOCTOXAOUOG AVW ot dpdon Kal n
yevikeuon tng (Serpinska, 1994). MpoindOeon ywa tn datipnon tng HLABNUATIKAG
SpaotnplotnTag Twv pHadntwv og UPNAO yVWOTIKO eTMeSO lval 0 EKTIALOEVUTIKOG vaL
umopel va Slakpivel Ta otolelo TOU ouvioTOUV MLt TTAOUCLO  HaBNnUOTLKA
OpaotnpldétnTal KaL autd OCUCXETIlETaL TOOO ME TN MaBnuatikiy 000 KAl TNV
nadaywylkn yvwon tou avadoplkd HE TO TEPLEXOUEVO ToU Slaxelpiletal otn
oxoAwkn taén (Ball et al, 2008).

ZuvOetikn epyaoia

OL kataotaoslg — nmpoPAnuata mou avadepbnkav Mapanmavw cuvdEovtal PE TNV
emiteuén €vOC  OUYKEKPLUEVOU 11 KAMOWOU  OUVSUOOMOU  HaBnNUATIKWV
QTMOTEAEOUATWY. EMEKTOON QUTWV TWV HOPPWV ATIOTEAOUV OL CUVOETIKEC £pyacieg
miou 6ivouv éudaocn oe BEpata cUVOECEWV TWV HABNUATIKWY TOGO O0TO MAALCLO TOU
ovaykaiou HaBnuaTikoU YpOUUATIOMOU TOUu HEAAOVTIIKOU TOALTN OTO oUyXpOovo
KOOUO 000 Kal otn Bewpnon Twv HAONUOTIKWY WE TIOAITIOULIKOU SNULOUPYALOTOC
¢ avBpwrvng Lotoplag. Kevtplkog otoxog sival va avadelytel otoug pabntég n
avaykaltotnta tng StdackaAiag Twv HAaBnUATIKWY Kal 0 KPloWog pOAOC TouG oTnVv
avalntnon Twv padnuotikwv  Sopwv  otn  $uon KoL OTIC  avOpwWITLVEG
Spaotnplotntes. H ouvdetikn gpyaocia opiletal wg plo §pacTnpLOTNTA TOU UIMopEl
va €pOPUOCTEL Ao TOV EKMALOEUTIKO yla €vol 6UVOAO SLOAKTIKWY WPWV Kal Sivel
€udoaon otnv avadelfn twv SLOUVOECEWY TWV HOONUATIKWY HE AAAEC ETILOTHEG
KOL YVWOTIKEC TIEPLOXEG Kal otnv Tmawdaywylky aflomoinon t™g Yndlakng
texvoloyiag. Etol, to Béua plag Tétolag epyociag pumopel va oxetiletal eite pe tnv
aflomoinon tng texvoloyiag eite pe tnv opllovila cUVOECN TWV MOONUATIKWY HE
AAAeG Teplox€g Ttou NI (m.x. MoAttiopog, ZxoAwkn Zwn, MNeptBariov kal Ekmaibevon
yla Tnv Aetdpopo Avamtuén) xwpic va amokAeieTal o cuvduaoUOg TwWV MAPATIAVW. XTO
eTikevTpo KABe ouvOeTIKNG epyaciog Bploketal n cuvepyacio PETALY TwV pabntwy
(ouxva oe opadeg) yla tn Slepevivnon evog BEpatog r tn AUon evog mPoPANUATOG
OTO OTOLO EUTTAEKOVTAL TA LABNUATIKA Kal avadelkviovTal we Epyaleio mou euvoel
™ O&lepevvnon kabauth, tn Slampaypdteuon Kal Tnv gpunveia. Aappavovtag
urtoyn Sedopéva amd €peuveg OTO XWPO TNG SLOAKTIKAG TwV MOONUATIKWY TIOU
avadelkvuouv T onpoaocia tng olvdeong tng HABnUATIKAG SpaocTnpldTNTAG TWV
pHadntwv pe Sladikaoieg KOWWVIKAG AAANAETISpAONG KoL ETILKOWVWVILAG 0TN OXOALKA
TAgn, oL CUVOETIKEG €pyacieg OTOXEVOUV OTNV EUMAOKA TwV HABNTWV HUE VEOUG
TPOTOUG CUVEPYATIKNG KABnong mou PBaocilovtal otnv avtaAAayn kal eneéepyaocia
UALKOU, TNV avamtuén pHabnuatikwy vonuatwy Kat Tn cUAAoYLKN Stampayudteuon
EVVOLWV. XTNV TEPIMTWON TWV CUVOETIKWY €pyacilwv HE aflomoinon twv Yndlakwyv
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epyaAeiwv n éudaon divetal otnv Suvatotnto MOU MAPEXOUV OTOUC ULaBNTEC va
gumAakouv Babltepa o PHABNUATIKEC SPACTNPLOTNTEG, VA KATAOKEUAOOUV Kal Vol
enetepyactolv Pndplokd HabnUaTika aVTIKEIHEVD, CUUMEPLPOPEC KOL OXEOELS, VOl
XELPLOTOUV aAANAOCUVOEOUEVEC QVATIAPAOTACEL. Alvouv TNV euKkalpiot OToug
HaBNTEG VA KOLWVOTIOLOOUV TIG KATOOKEVUEG TOUG, VO ETILVONCOUV, VA SLOTUTIWOOUV
Kal va Slepeuvroouv SIkA Toug LOLOTUTIA TTPOBARUATA, VA ETLXELPNOTOAOY|COUV
KOLL VOL OLTLOAOYIGOUV KOVOVEG KOl CUUTIEPLDOPEC AVTIKELUEVWV.

Ol ouvOeTIKEG epyaoieg mou mapouaotalovial eVOELKTIKA oto NI oxedldotnkav He
Baon to mapandvw MAALCLO Kol oL SpacTNPLOTNTEG IOV EPIAAUPBAVOVTAL OE AUTEG
Baclotnkav oe Béuata mou adopouv tn xprnon el8IkA oXeSLAOUEVWY pYaAEiwv
Pndlakng texvoloyiag, TNV LOTOPLA TWV HOBNUATIKWY, TNV €PUNVELD GALVOUEVWV
Kal TNV emiluon mpayuatikwy pofAnudtwy pe Baon ta padnuatikd, tn olvdeon
TWV HABNUATIKWY PE AAANEG ETUOTAUEG KOL TOV TIOALTLOMO. TOCGO OL TILO ECTLACUEVEG
KATAOTAOELG-TiPOBAAUATA 000 Kal Ol OUVOETIKEG epyaocieq Oev mpoteivetal va
eWbwBoLV w¢ avtikeipeva UAKOU Tpog eme€fynon otoug Hadnteg, oAAd va
AELTOUPYNOOUV WG YEVVATOPEG LOEWV YL TN SNULOUPYLKA EUMAOKA TWV (Slwv Twv
EKTIALOEVTIKWY OTO OXESLOONO VEWV EKTTALSEVUTIKWY  SpaOTNPLOTATWY Yyl TN
Slepelvnon pLog TolkAlag padnuatikwyv evvolwv tou MI amd toug padntég. To
Mpoypappoa ornoudwv mpoteivel tn daxeipion 10 wpwv StdackaAiag avd oXoAKO
£T0G OO TO MPOPAEMIOUEVO YLO VA EPYOOTOUV OL LABNTEC O CUVOETIKEC EPYOOLEC.

AloAoynon

H aloAoynon eival pia moAu onuavtiky dtadikaoia tng ekmaibevong, yia to Adyo
OUTO TN PBploOKOUPE QVAUECO OTIC BOOLKEG OPXEG TTOAWV CUYXPOVWV OVOAUTIKWV
TIPOYPAUUATWY oto Slebvn xwpo. H aflohdynon ival onuaviiko va givot TANPWE
EVOWUOTWUEVN OTNV €KMALSEUON TWV HOONUATIKWY KAl VO CUUBAAEL OUCLAOTIKA
yLa LLLOL TTLO TTOLOTLKN paBnon.

O okomog g afloAoynonc eival va mapayel mAnpodoplec mou cuvelopEPouv oTn
Stadkaoila dbaokaAlag kal padnong kat umootnpilouv ™ ANYPN EKMOLSEUTIKWV
anmodpAcEwWV amnod Toug HaBNTEG, TOUG eKMALSEUTIKOUG, TOUC YOVELC Kat tn Sloiknon.
Mapoakdtw Oa TAPOUCLACOUME MLla OELPA OamoO OpXEC TNG ofloAdynong Omwc
kataypadovtal anod toug epeuvnTtéC (Romberg, 2004, oeA. 16):

1. O kUplog oKkomOC TNC afloAdynong otnv taén sivat va BeAttwOel n pabnon.

2. OL péBodol atloAdynaong eMITPEMOUV OTOUG HABNTEC val TTAPOUCLACOUV QUTO
TIou €€pouV TaPA AUTO Tou Sev EEPouv.

3. Ot afloAoynoEeLg TTOPEXOUV OTOUG HaBNTEC TOAAQAEG KO TIOLKIAEG EUKOLPLEG
(LopdEg) yla va emideifouv Kal va TEKUNPLWOOUV TLG ETILEOOELG TOUC.

4. OL KOTOOTAOEL( TIOU TIPOTElvVOVTAL KOOLOTOUV AELTOUPYLKOUG OAOUC TOUG
OTOXOUC TOU MPOYPAUUATOC OTIoudwV (Kat 0L Lovo toug "xaunAdtepoug"). Ta
TPOTUTA €TIS00NG, CUUTEPIAAUBAVOUEVWY TWV eVEELEEWV TwV SLadOPETIKWY
ETUMESWY HABNUOTIKAG OKEYPNG, €lval Xpnolhda €pyaleia O auTAV TV
Sadikaoia.

5. H BaBuoAoynon twv Kpunpiwv, cupmepAaBoVopEVWY TWV TIEPLOCOTEPO N
Ayotepo umodelypatikwy napadelypdtwy, dnpootevetal kot epappoletal Ue
OUVETELQ.

6. Ta teoT kal n BabpoAoynon nepAapufavouy TNV EAAXLOTN LUCTIKOTNTOA.

7. Havatpododotnon nou divetal otoug pabntég eivat yvaola.
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8. H mowdtnta plag kataotaong dev kabopiletal anod tn duvatotnta mpooBacng
NG OTO QVTLKELMEVIKO OKOop, TNV oaflomiotia, | TNV €yKUpOTNTA HE TNV
napadoaotlakn €vvola, oAAG amo tnv auvBevtikotnta, Tnv apepoAndia, kat tTnv
eMe€NyNon TWV aVWTEPW aAPXWV.

Ma moAAoUg, 0 poAog TG aloAdoynong meplopiletal otn HETPNON OTO TEAOG TOU
HaBnUaToC, HE €va TEOT, TWV EMISO0EWV TwV pabntwv. Evw avtiBeta pmopel va
amnote)Ael éva oAokAnpwuUEVo PEPOC TNG Stdaokaliag mou mAnpodopet kat kaBodnyet
TOV EKTIALSEVUTIKO OTIC OLOOKTIKEG Tou amoddaoel kabwg emiong kabBodnyel kat
geumAoutilel T pabnon tou pabntr. Ol dUo Baolkég Asttoupyieg tng afloAoynong
elvat n amotipnon kat n avatpododotnon tng Habnong kat tng SidaockaAiag. H
afloAdynon PonbBad Tov eKkMAOEUTIKO vo TAPEL ATOPACEL] OXETIKA HE TO
TiepLleEXOUEVO Kal Tn popdn g dbaokaAiag (Stapopdwtiky afloAdoynon) pmopel
eniong va xpnowdomolnBel ywa tnv amotipnon Twv EMITEUYUATWY Tou padntn
(aBpolotiky aflohoynon). H Swapopdwtiky afloAdoynon (a) emitpénel otov
eKTALOEVTIKO va  TapepPaivel otn  padnowakn  Sadikacia, va  Asltoupyet
efatopkevpeva, va enavanpoodlopilel To poAo tou MPoG TNV KatevBuvon g
QuTOvVouNG HAabnong mpoodEpoviag cuumAnpwuatiky BonBela kat kabodriynon
OTOUG MaBNTEC Tou TNV €xouv avaykn, (B) otoxevel otnv avatpododotnon tng
S18aKTIKNG TPAéng pe TAPAAANAN PBeATiwon TNG TOLOTNTOG TNG TOPEXOUEVNG
S18aokaAiag kot avénon tnNg AMOTEAECUATIKOTNTAC TNG, (V) EVNUEPWVEL TO HaBnTN
yla TNV Imopeia Kol Ta anmoteAEopaTa Twy poomabelwy mou KatéBale, (8) odnyel To
HOONTr O£ QUTOYVWOLO OXETIKA LIE TIG LOLALTEPES LKAVOTNTEG Kal KALOELG TTou SLaBéTel
Kol oL omoie¢ Oa umopoloOV VA OXETIOTOUV HE TOV EMOYYEAUOTIKO TOU
TPOooavaTtoALlopo, () dtaodpalilel oe kavomownTiko Babuod tnv aflomiotio Kal tnv
gyKupoTnTa TNG aéloAoynonc. H €épeuva oto medio tng afloAdynong £xel avadeifel Ta
TIEPLOPLOUEVO. OTTOTEAECHOTO TIOU ETLHEPOUV OCUYKEKPLUEVA €L6n aBpOLOTIKAG
afloAoynong os Topeic OMwWE N SNULOUPYLKOTATA KAl N KIVATIKOTNTA TWV HadnTtwy N
TIC aVATTOPEUKTEG ETUKPIOELC Yyl TG emionueg Swadikaoieg afloAoynong (m.x.
Broadfoot, 1996). MoapdaAAnAa, amod tn OXeTkn €peuva oto medio mpogkuav
oUPIBOALEC Yyl TNV OVTIKELUEVIKOTNTA KAl TNV QMOSOTIKOTNTO TWV CUMPBATIKWY
0OpOLOTIKWV TEXVIKWV afloAdynong, yla tn pun duvatotnta evioxuong tng enidoong
Kal TpOPAedNC TG HeANOVTIKNAG emidoong, KaBwe Kat yla TNV EAAeLPn KvnTpou yLa
pnadnon (m.x. Black & William, 1998; Harlen & Deakin-Crick, 2003).

H afloAoynon pmopel va emMnpedcel Kol va. EUMAOUTIOEL TN pHABnon tou padntn
TIOLKIAOTPOTIWG. Eval MpwTo onuelo elval OTL 0 HABNTAC EMIKEVTPWVETAL Kal Bewpel
WG ONUAVTIKA HaBnuatikg yvwon Ta onueia ota onoia avadpépetal n aflohoynon.
KataBalel meplocotepn TPOOTABELA KoL TIPOCOVATOAI(ETOL OTI( YVWOELG, TIG
HeBOdoug kal TIc Sadlkacieg TG omoieg mpokpivel n afloAoynon. ETtoL av o
EKTIALOEVUTIKOG OTO TAaiolo tN¢ afloAdynong XPNOLUOTIOLEL TNV TIPOCWIILKNA
ouvevteuén, To SldAoyo otnv TAfN KAl TN CUCTNUATIKA TAPOTAPNON, OL HaBONTEG
ouvnBilouv Kal 0oKOUVTOL OTO VO OPYAVWVOUV Kol va eKGpalouv TIG OKEWPELG TOUG
HE METAYVWOTIKO TPOTO. Eva dgUtepo onpueio eival OtL peoa amno Tig Stadikacieg Tng
a§loAoynong o pabntng amoktd peyoAutepn €uBUvn kat yivetal mo avedptntog
otn nadnon. Etol yia mapadetypa, culnTwvtag Kat avaAloviag Ta anoTeAECUATA O
ma  Babuoloynuévn  kAlpoka  afloAdynong ot padntég  Siakpivouv  Ta
XOPAKTNPLOTIKA KAl TOV TPOTIO TIOU TIPETIEL VAL TTOPOUGCLALETOL Lot OWOTH Kal TTARPNG
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amavtnon. H emkévipwon eniong ot Swadlkaocieg autoafloAoynong  Kal
etepoaloAoynong €xouv TOAU Oetikn emibpaon otoug pabntéc. Méoa amod T
oulAtnon TWV KPLTNelwv TNG CWOoTAG amavinong ol padntég ekmatdevovral otnv
oautoafloAoynon Kol TNV KPLTIKA otdon tng SLKAG Toug epyaciag aAAd Kot TG
epyoaoiag Twv GAAwWv.

Otav o0 ekmalSeuTIKOG £XEL OTn OLAOe0r TOU QPKETEG Kal XPrOLUEG TTANPOPOPILES
OXETIKA HE TN HABNON TWV HAaBNTwV TOU, UMOPEL VA OpYOVWOEL Kal va oSnynoeL tn
S6baokaAiot TOU OE€ TILO OUCLACTIKEG KL TIPOCOPUOCMEVEG YLOL TOUG MaONTEG
HOONUATIKEG YWWOELG Kot SeELOTNTEC. Mol va XEL PLaL TTANPN ELKOVA YLA TOV Ladntn o
EKTIALSEVUTIKOG B TPEMEL val XPNOLUOTIOL|OEL TTOKIAEG Kol SLAdOPETIKEG TEXVIKEG
aflohoynong. H moootiky aloAdynon HE Ta YPOTTA TECT TAPEXEL TIEPLOPLOUEVEG
TIANPOPOPLEG OYETIKA LLE TO TL UIMOPEL VA KAVEL O LaBNTAG 0€ TIOAU €L6LKEG CUVONKEG.
OL mAnpodopieg and autou tou €idoug TNV afloAoynon divouv pia eAATA Kol (owg
QITOCTIOOLATIKA ELKOVOL OXETIKA UE TLG ETULSO0ELG TwV pabntwv. H xprion Aowmov otnv
Tan SladopeTIkwY TEXVIKWY afLOAOYNONG OMWE OL EPWTHOEL AvOLXToU TUTOU, N
ETUAOYI TIPOKOTACKEUACUEVWY ATIOVTNCEWY, N A§LOAOYNGCN CUVOETIKWVY EPYACLWY, N
oulntnon, n mapatipnon, o ¢GAKEAOG EPyaoLwV KOl TO NUEPOAOYLO UIMOPOUV va
Bonbrnoouv otnv KaAUtepn amotipnon NG emiteuéng Twv TPOCSOKWUEVWV
pHoBOnolokwv amoteAeopdatwy. Ma mapadelypa, Ye TIG oulNTHOELS LECQ OTNV TALN O
EKOLOEVUTIKOC pmopel va katoAdPel kaAUTepa tn OKEYPN, TIC OTPATNYLKEG KOL TNV
LKOvOTNTA alTloAdynong tou padntr. O ekmaldeuTIKOG UTMOPEL va XpnOLUOTOLEL
Sladopomoinpéva  TIc  dladopeg TEXVIKEG afloAdynong ovpdwva  PE  TIG
SLOLTEPOTNTEG TWV HAONTWV NG TAENG TOU WG TIPOC TIG EUTIELPLEC, TIG LOONOLOKES
SUOoKOAleg, TIGC SLATIOALTIOUIKEG KOl YAWOOIKEG Sladopeg KTA. Me TIC mopamavw
TEXVIKEC O eKTALOEUTIKOG avtAel otolxela yia va avoAloel, afloAoyrnoesl Kot
BeAtwwoel tn SidaokaAia tou. To mpoypappa ornoudwv Bonba tov ekMALSEUTIKO
otnv afloAoynon t¢ Labnong kat tng StdaokaAiag:

e [lapouctalovtag ovaAUTIKA Ta MPOooSOoKWUEVA pabnolakd amoteAéopata oava
TAEN KOl HECW TWV MOONOLOKWVY - SISAKTIKWY TPOXLWV MW CUVSEOVTOL HE AUTA
TWV TTPONYOUUEVWY KOl EMOUEVWY TAEEWV. M TOV TPOTIO QUTO O EKTTALOEUTIKOG
KOTOVOEL OO TN ML MEPLA TIC HAONUATIKEC SPACELS TTOU ELvVOL CNUAVTLKO OL
pHaOntéc va avamtuéouv KaBwe Kal amOKTA MO OALKH €LKOVA TOU TPOTOU TOU
QUTEG efeliooovtal @' OAn TNV UTIOXPEWTIKN ekmaidevon. Etol pmopel va
TIAPATNPNOEL KOL VO EPUNVEVCEL TN Hadnuatiki §pdon Twv padntwv kabwg Kat
va Stadopomnotroetl tn StéackaAia Tou avaloya HE TG WOLALTEPOTNTEG TG TAENC
Tou.

e [poteivovtag €eVOEIKTIKEC OpaoTNPLOTNTEG KAl OUVOETIKEC €epyoaoieg Tou
OUOXETI{OVTAL E CUYKEKPLUEVA TIPOCSOKWUEVA LOONOLOKA OMOTEAECUOTA WOTE
n afloAoynon toug va eival edpikt. Amotelolv 6e mopadeiypota ylo Tov
EKTIALOEVUTIKO WOTE va pmopel o (6log va oxedldosl SpactnpldTNTEG Ko
EPWTALATA TIPOG TOUG LABONTEG TOUG TIOU VAL TOUG ETULTPETOUV TNV EUTAOKK TOUG
o€ mAovola padnuatiki SpactnplotnTa.

Nivakeg Ospatikwv evotNtwyv — Kwdikoi — ZUBoAa

Ta mpoobokwpeva pabnolakd amoteAéopata (MMA), ta Baowkd B€pata, ot
6paotnplotnTeg Kot To ekmMaldeUTIKO UALKO Ttapouctalovial o€ popdn mivaka ava
Bepatiky evotnta (Bepatikog agovag) ywa kabe tafn. H moapouciaon toug Sev
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ouvdéetal pe tn oelpa Slaxeiplong tou meplexopévou otn StdackaAia mou auth
e€apTaTal oo TO TL YWWOELS amd AANEG OeUATIKEG EVOTNTEG XPELAETAL VA £XOUV OL
HOONTEC WOTE va EMITUXOUV KATIOLO OUYKEKPLUEVO TIPOOOOKWHUEVO HAONOLOKO
QIMOTEAEGHA. ITNV TIPWTN oTtAAN, Ta NMMA aplBupouvvtal pe Baon tn Bepatikr evotnta
otnv omnola evtacoovtal. O mapakdtw mivakog e¢nyet tnv apibunon:

nVA Baown Ogpatikn evotnta
Aptt AplBpuot

A# AAyeBpa

r# lewpetpia- Xwpog

M# Métpnon

i ITATIOTIKN

n# MBavotnteg

2tn &evtepn oTAAN MapoUoLAleTaL O TITAOG TNG BACIKAG TPOXLAG KL TWV UTIOTPOXLWY
KaBwg Kal eVOELKTIKOG SLEAKTIKOG XpOvoG. ZTtnV Tpitn oTtAAN mapouolaletal KAmoLo
S18aKTIKO OXOALO KO YIVETOL TTOPATIOUT) OTLG OXETIKEG EVOELKTIKEG SPAOTNPLOTNTEG.
ITNV TETOPTN OTHAN TO EKMALOEUTIKO UALKO aidpopd XELPATITIKO UALKO TTOU UTTOPOUV val
XPNOLUOTIO)O0UV Ol poBnNTEG, avadopEéC ota uTtapxovia OSLOaKTIKA eyxelpidia,
ovadopEC oe OXETIKEC LOTOOEAISEG KABWCE KAl TIAPATIOUTTH) O apXEia AOYLOMLKOU TTOU
avantuxbnkav oto mAaiolo tou Mpoypdapparog Imoudwv kat Ba evitaxBouv oto
PnoLakd vALkO wote va €xouv mpooPacn ol ekmaldeutikol. Eva mapadelypa Tétolou
Aoyloptkol otnv Tétaptn otiAn eivat to apxeio: «M-AA1-To o otnv P=ox>», mou
adopa tnv I Tupvaciou kat tnv OSpaoctnpotnta AA1l otov mivaka Twv
dpaotnplotntwy. AtmAa oe kaBs tétolo apxelo avadépetat n Swadpour) TOU
dakéNou oTov omolo £xel TomoBeTnOEL.

ITou¢ Ttivakec mou mapouatalovtol ol §pacTnPLOTNTEC UTIAPXEL avaAoyn aplBunon
pue aut) twv MNMA. Na nmopadsypa, AA1 avtiotolet otn Spaoctnplotnta 1 mou
adopa otnv AlyeBpa esvw MA2 eivat n Spaoctnplotnta 2 mou adopd OTLC
MBavotntec. 2tn Seltepn otAn akoAouBel n meplypadn g SpactnpLOTNTOG TTOU
aA\ote ameuBuvetal otov ekmaldeuTIKO Kol AAAeG dopéc oto padntr. Itnv
televtala otnAn avadépovralr ta MMA mou ocuvdéovtol HPE TN OUYKEKPLUEVN
Spaoctnplotnta. Ag onuelwBel OTL oL dpaocTnpLlOTNTEG oU  £XOUV cuumePAndOel
elval HOVO eVOELKTIKEG KOL O EKTTALSEVUTIKOC Ba TIPETEL VAL EUMAOUTIOEL TO UALKO HE
Spactnplotnteg yia tn Slepelivnon, tnv Katavonon alld kot tTnv gunédwon Twv
EVVOLWV KOl TwV SLaSIKACLWV.

TéNoG oL ouvOeTIKEC epyaocieg mou mapouclalovtal oTo TEAOG Tou KABe KUKAOU
napoucotalovtal apXlKA CUVOTTIKA o€ éva mivaka Omou Sivetal o TITAOG Toug, ML
ocuvtoun Tmeplypadn Toug, n TAEN OoTnVv omoila avilotolouv KaBwg Kal To
EKTIALOEVUTIKO UALKO Ttou pmopel va alomotnBel. Ztn ouvexela akoAouBel avaAuTtiki
nieplypadn tng ouvOETIKAG gpyaciag onwg pmopel avth va 600el otoug padnteg,
eVOELKTIKEG daoelg edapuoyns tng KabBwg kot Ta Tpoodokwueva pabnolakd
QIOTEAEOHATA TIOU UITOPOUV Va EMITEVXOOUV HEoa Ao TNV EUMAOKH TwV Habntwv.
Z€ KATIOLEG TIEPUTTWOELG OL CUVOETIKEG Epyaoieg BETOUV EpwTAUATA TIEPA QMO AUTA
TWV HOONUOTIKWY EVW APKETEC OO AUTEG alomololv TNV Yndlakn texvoloyia. Ito
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fupvaolo umapyxel Tapadelypa OCUVOETIKNC epyaciag OmMou TaPOUCLAIETOL TILO
AETTOUEPNC TPOTTIOG SLaXElpLONC.

ITOUC TIVOKEG TAPOoUCLAleTaL Eva EVOELKTIKOC XPOVOG ylol KaBe Bepatikn evotnta.
Mpoteivetal eniong va StateBouv 10 wpeg oTIG CUVOETIKEG epyacieg. H SL6aKTIKNA
Sloxeiplon tou meplexopévou dev Ba eival ypapptk alka Ba yivetal pe Bacn to Tt
Xpelaletal va yvwpilouv ol paBnTEC yla Vol OVTLUETWIIOOUV TN GCUYKEKPLUEVN
gvotnTa.
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A’ Tupvaociov

Osgpatikn evotnta: AplOpoi-AAyeBpa
EvOeIKTIKEG HLOOKTIKEG WPEC: 55

Npocdokwpeva Mabnolakd

, Baowa O¢pata
AnoteAéopata W

Apaotnplotnteg

EkmatdeuTiko UALKO

Apl. Xpnoluomolouv Quokoi Aptduoi -
KATAAANAa 6poug OmwG: | AtapeTotnTa
TIapAyovTag, SLoLPETNC,
oA\ amAdolo, Slatpei,
Slatpeital.

e EukAeidela Slaipeon,
avaAuaon o€ YWVOUEVO
TPWTWV TTOPAYOVIWY

Ap2. Avayvwpilouv Kat

ekdpalouv cuPBOALKAE
TNV TOUTOTNTA TNG
EukAeidelag Slaipeong
KQlL TN XPNOLLOTOoLo0V
otnv eniluon
TpoBANUATWY.

(6 wpeg)

Ap3. Alepeuvouv Kal
edapuolouy amAEg
8LOTNTEC TNG
SlalpetoTNTAC KOL TOL
KpLTRpLa tng
SlatpeTotnTag.

Ap4. Avayvwpilouv mpwTtoug
oplBuol¢ Kal
edpappdlouv To KOOKLVO
Tou EpatocBévn yia va
Bpilokouv TOUG TPWTOUG
aplBuoug.

Ap5. AvalUouv éva dpuoiko
oplOuo ot ywvopevo
TIPWTWV TTAPAYOVIWVY Kol
XPNOLUOTIOLoUV QUTH TNV
avaAuon yua va
TPOocSLoplooUV TIPWTOUC
napayovteg, MKA,
OXETLKA TPWTOUG
aplBpoug, moAamnAdoia

Ot paBbntég Slepeuvouv
oTolEla TNG SOUNAG Twv
duoikwv aplBuwy,
attioAoyoUv Kat
oulntouv T AVOELS
ToUuC.

(EVOELKTIKEG

dpaotnplotntec ApAl,
ApA2)

IX0oAKO BLBAio
(MaBnuatika A’
lfupvaoiou,
Bav&ouAdkng Kk.ad., ITYE,
2014) map. Al.4 kat Al.5.

AvtioTtolyn evotnta otov
06nyo yla tov
EkmatbeuTIkO

ApooTnpLOTNTEC yLa T
HOBNUATIKA oo TO
TPOYPOUpQ
«Ekmaidsgvon twv
TALSLWV TNG
LLOUGOUAUOVLKIC

UE Lvérntac otNn ODdKn »
(http://goo.gl/162sTH)

Wndlakod ZxoAeio
http://dschool.edu.gr/

AladpaoTIkd oOALKA
BiBALla

EOVIKOC JUCOWPEUTAG
ExmatbeuTikoU
Meplexouévou
«Dwtodevipor

Wnolakn Exknoadeutikn
MAatdopupa «e-me»

W3-EukAeibela Slaipeon
http://photodentro.edu.gr/lor/r/8
521/1972?locale=el

1 I . . ' ) ' )
OL TPOTEWVOUEVEG SpACTNPLOTNTES ival HOVO EVEELKTIKEG KaL O EKTIALSEUTIKOC Ba TIPETEL VL
EUTAOUTIOEL TO UALKO e SpaaTnplotnTeC yia T Slepelivnon, TNV Katavonon al\d kot tTnv eunédwon

TWV EVVOLWV KAl TWV SLaSLIKACLWV.
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Kol EKMN &vo
TIEPLOCOTEPWV APLOUWV.

Apb6. Alepeuvouv Kal
edapuolouy Evvoleg amno
T Bewpla aplBuUwWV
(mapayovtomoinon
dUCLKWV, TTOPAYOVTEG,
TIOA QA QoL TIPWTOL
Kol cUvOeToL aplOpol,
Slatpetotnta, MKA, EKM)
otnv emiluon
TPOPANUATWVY.

W3-EKT
http://photodentro.edu.gr/lor/r/8
521/2238?locale=el

Y3-MKA
http://photodentro.edu.gr/lor/r/8
521/3735?locale=el

EKTIaLd€UTIKO UALKO oTNnV
LotooeAida Tou Y.
MNaideiag kat MoAttiopol
Kompou:
http://www.schools.ac.c
y/eyliko/mesi/Themata/
mathimatika/index.html

Ap7. Alepsuvolv cuoThpaTa
apibpnong puoikwv
aplBpwv (Y To
Suabdiko) kat cuykpivouv
LE TO SEKABIKO.

Quokoi aptduoi

e Beolakd cuoThpaTa
apiBunong

(2 wpeg)

To onuavtiko ival n
avadelén otolxeiwv Tou
SekabLlKOU CUCTAUATOG
(opadomoinon oe
Sduvapelg tou 10, atia
Béonc Ynodiou) péoa
amnod tnv dlepelivnon
€vVOG AAAoU
ocuotAuartog apibunong
(6uadikd) kat oxLn
efdoknon OTLG
LETATPOTIEG apLOUWY
amo To €va cloTNUO
010 GAAO.

(evbelktikn
Spaotnplotnta ApA3)

AvtioTtolyn evotnta otov
06nyo yla tov
EKmatbeuTIkO

Wndlako ZxoAeio
http://dschool.edu.gr/

EKIOLSEUTIKO UALKO oTnV
LotoosAiba tou Y.
Nowdeiac kot MoAttiopou

Kunpou

Ap8. Avayvwpilouv Kat
ovamnapLotouv
okepaiougaplBuoug oe

Sladopetika mAaiola.

Ap9. Zuykpivouv kat
S10TAOO0UV OKEPALOUG
aplBpuoug,
XPNOLULOTIOLWVTOG TNV
apLOpoypauun Kat
ouvelbntomololv OTL
KABe aképalog aplbuog
£XEL EMOUEVO.

Ap10. AtepeuvoUlv TN ox£on Twv
aKkepaiwv Pe Toug
duoikouc aplBpuolg
(kaBe dpuoikog eival
oképalog, umapén

Aképatot aptduoi

® £MEKTAON TWV GUCIKWY
OTOUG OKEpaioug

(14 wpeg)

Ot pabntég Stepeuvouv
KOl KATAANYOUV GTOUG
KQVOVEG OpLOOL TWV
MPALEWV, HEOW
HOVTEAWV/UETOPOPWV.
EmumAgov, Slepeuvouyv
oelg Tng Sopng Twv
akepaiwyv (my vTapén
ETIOEVOU) KaL TWV
npaéewv Toug (Tt n
adaipeon wg
npoobean, ot
epunveieg tou "-" wg
T(POGH OV Kol
ouppOAou TPAENg).

(EVOEIKTIKEG
opaotnplotntec ApA4,

IX0oAWKO BLBAio
(MaBnuatika A’
lfupvaoiou,
Bav&ouAdkng Kk.ad., ITYE,
2014) A pépog, ked. 70

Avtiotolyn evotnta otov
06nyo yLa tov
EKmatbeuTIKO

A-ApA5-MpbdoBeon pe

BETIKEG-APVNTIKEC KAPTEC
(Texvohoyio/Mikpomnelpdpata/A)

http://nlvm.usu.edu/en/
nav/frames asid 162 g
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elAdylotou puoiko Kal
OXL eAdxLOTOU akepaiouv,
Umoapén enopevou).

Ap11. Avayvwpilouv tnv
artoAUTN TN akepaiwy
aplBpwWY we TNV

anootacr) Toug amnod to 0.

Avayvwpilouv Toug
avtiBetoug aplBpolg wg
ETEPOONUOUG LE (OEC
OMOOTACELG amo To 0.

Apl12.NpocBETouV aKEPALOUG
oplBuolg
XPNOLLOTIOLWVTOC OTNV
apxr HoVTéAa-
peTadopEC Kal
KOTAA)yOUV OTOV OpLOUO
™¢ mpooBeong
aKepaiwy.

Ap13. Katavoouv tnhv évwola
TWV avTIBETWY WG TOUg
oplBpoug pe abpolopa
0.

Apl4. Abalpolv aképaloug
XPNOLLOTIOLWVTAG
HMOVTEAQ-UETADOPEC Kall
avayvwpilouv tnv
adaipeon akepalwyv wg
npocbeon tou
avtiBetou. Adatlpouv
OKEPALOUG
LETATPEMOVTAC TNV
adaipeon os mpdobeon
TOU avTlBETou.

Ap15. Avayvwpilouv Tig
SladopeTikEC eppnveieg
TOU OUMPBOAOU « - » WG
T(POCNLOU KOl WG
oUpPBoAou mpaénc.

Ap16. Zuykpivouv To vONUa TNG
nMpocBeong we avénong
KaL thg adaipeong wg
eAATTWONG OTOUG
dUoLKoUC HE TO VOnUa
TWV avtioTowv
TPAEEWY OTOUG
OKEPALOUG.

Ap17.MoAhamAaoialouv

ApA5, ApA6, ApA7,
ApA8)

2 t 1.html?from=topic t
1.html

Obnyleg: A-ApA7-
Adalpeon pe 6-a

Kapteg.doc
(Texvoloyia/Mwkporneipdpata/A)

Wnolako ZxoAeio
http://dschool.edu.gr/

W3-NpdoBeon ue
BetkoUc-apvnTkouc

LETPNTEC
http://photodentro.edu.gr/lor/r/8
521/1935?locale=el

W3-Adaipson pe
Betkovc-apvnTkouc

LETPNTEC
http://photodentro.edu.gr/lor/r/8
521/1917?locale=el

ApaoTtnploTNTEG yLa Ta
poBOnuotikd ano to
TpoOypappa
«Ekmnaibsuon twv
nadLwv Tng
LLOUCOUAUOVLKAG

LELovOTNTAC 0T OpdKkn»
(http://goo.gl/162sTH)

EKMOLSEUTIKO UALKO oTnV
LotoosAiba tou Y.
Nowdeiac kot MoAttiopou

Kunpou

http://www.e-
yliko.gr/resource/resourc
e.aspx?id=665
(moAAamAaoLlaouog
OKEPALWY PE HOVTEAD
Bepuokpaociag)

http://nlvm.usu.edu/en/
nav/frames asid 161 g
1 t 1.html?from=topic t
1.html
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OKEPOLOUG
XPNOLLOTIOLWVTAG 0TV
opxn HoVTEAa-
HeTadOpEG Kal
KOTAArYOUV OTOV OpLOUO
ToUu moAamAaclacpuol
oKepaiwv.

Ap18. Alalpolv aKEPOLOUG
XPNOLLOTIOLWVTOG TN
Slaipeon wg avtiotpodn
mpagn tou
oA amAaoLoopoU.

Ap19. Avayvwpilouv to KAdoua
WG YLla avanapaotacn
TOU QTTOTEAECUATOC TNG
Slaipeong SUo pucikwy
Kal to Looduvopa
KAQOUATO WG
SladopeTiKEG
QVOTAPOOTACELG TOU
idlou anoteAéoparog.

Ap20. Avayvwpilouv wg BeTIko
pNTO apLOuo To
QTOTEAECHA TNG
Slaipeong 6o puoikwv
aplBuwv, SnAadn éva
KAdopa.

Ap21. Avamaplotolv otnv
OPLOHOYPALHN TOUG
BeTIKOUC pNTOUC Kall
aloOntomnololv Toug
opvNTLKOUG.
Avayvwpilouv to cUVoAo
TWV pNTWV.

Ap22.Zuykpivouv Kat
Slatdooouv pntoug
aplBpuoug,
XPNOLULOTIOLWVTOG TNV
apLOpoypauUn Kat
avayvwpilouv OtL évag
pNTOC eV £XEL EMOLEVO.

Ap23. Avayvwpilouv tnv
QartOAUTN TN pNTWV
apLBUWY we TNV
andotacr toug and to 0.

Ap24. Enektelvouv TIG TPAteLg
TWV AKEPALWY OTOUG

pntouc.

Pnroi aptSuoi

® ETEKTACN TWV
aKepaiwyv oToug
pNToUG, TUKVOTNTA
pNTWV

(16 wpeg)

OL paBbntég
€€OLKELWVOVTAL LE TOUG
pNTOUG LECW
OVATIOPACTACEWY TOUG
(m.x. KAdopato mMavw
otnv aplBpoypapun).
Me 8paoTnpLOTNTES
QITOKTOUV EUXEPELA
OTOUG UTTOAOYLOMOUG
LE xpron slothtwyv
Twv paewv. Ta
npoBAnuata Sivouv
vOnua oTLG
UTIOAOYLOTLKEG TEXVLKEG,
anodevyovtag TN
povodiaotatn
efdoknon Ue
TLOAUTTAOKEC
TIOPOOTACELG.

210 MAQLOLO AUTNG TNG
evOTNTAC UIMOPEL va
YiVeL pla emavainyn
OTLG TIPAEELG KOIL TN
oUYKPLON KAQOUATWV
KalL TLG TTPAEELG KaL Th
ouykpLon ekadLkwv
aplOuwv.

Ol poBntég
XPNOLHoToLlolV TN
peTaBANT wg
YEVIKEUUEVO apLOuo,
SlatumwvovTtag
OUMBOALKA TLg
LBLOTNTEC TWV MPAEEWV.

(evbelktikn

IXoAwO BLBAio
(MaBnuatika A’
lfupvaoiou,
Bav&ouAdkng k.a, ITYE,
2014) A pépog, map. 2.2
Kalt 2.3 (leodUvapa
KAdopata, oUyKpLon
KAaopdtwv), ked. 70
(pnTol apBpot).

AvtioTolyn evotnta otov
06nyo yLa tov
EKMabeUTIKO

Wndrakd ZxoAeio
http://dschool.edu.gr/

W3-loobuvaua KAdopata
http://photodentro.edu.gr/lor/r/8
521/1933?locale=el

W3-AskadLKOC oTtnV

aplBuoypapun
http://photodentro.edu.gr/lor/r/8
521/5473?locale=el

W3-KAdouato we
dekadikol-TomoB£tnon

otnv aplBuoypauun
http://photodentro.edu.gr/lor/r/8
521/1900?locale=el

W3-Askadikol otov

wndlako afaka
http://photodentro.edu.gr/lor/r/8
521/1852?locale=el

W3-AroAutn T pNTwv

aplBuwv
http://photodentro.edu.gr/lor/r/8
521/19977?locale=el
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Ap25. Avayvwpilouv Toug
avtioTpodoug WG Toug
aplOpoUg pe ywvopevo 1
KaL tn dlaipeon wg tov
TIOAAQTAQCLAGUO LIE TOV
avtiotpodo tou
Slatpetn.

Ap26.TeVIKEUOUV KoL
ekppalouv GUUBOALKA
TOV aVTIBETO VoG
oplBuou (-a), Tig
L8LOTNTEC TN TPOoBEDNC
KalL Tou
oA amAaoLoopoU
pPNTWV aplOpwy Kabwg
KaL tnv adaipeon wg
npocBecn tou avtlBétou
(a-B=a+(-B)) ko tn
Slaipeon wg
TIOAAQTAQCLOOUO TOU
QVTLOTPOdOU

(a:f=a-L).
a:p aﬂ

Ap27. AlATUTIWVOUV KoL
XPNOLLOTIOLO UV TOV
OPLOUO TWV SUVAHEWY
Le Baon pnto Kol ekBETN
duoLKo.

Ap28.Mpoacbdlopilouv To
npoonuo the Suvoung
pNTou aplBuou pe Baon
TOV OpLOUO.

Ap29.Ymoloyilouv tTnVv TN
HLOG apLlOUNTIKAG
TAPACTOONG UE PNTOUG
(mou pmopel va epLéxel
Kol SUVAELG KalL
napevOEoel(g)
XPNOLULOTIOLWVTOG TNV
TPOTEPALOTNTA TWV
TpAewv.

Ap30. Movtehomnololv
nipoBAnpata
XPNOLLOTIOLWVTAG TLG
TPAEELG KL TIC LBLOTNTEG
TWV pNTWV.

dpaotnplotnta ApA9)

ApooTnPLOTNTEC YLa T
HaBNUATIKA oo To
TPOYPOUHQ
«Ekmaidegvon twv
AWV TNG
LLOUGOUAUOVLKC

UE Lovc')rntac otn ODC'IKn »
(http://goo.gl/162sTH)

ExkmotdeuTtikO UALKO oThV
LoTooeAiba Tou Y.
Nouwdeiac kot MoAttiopov

Kumpou
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Al. Alepsuvolv aplOuntikés | Kavovikdtnreg’— H avaykn cupBoALKng 2xoALKO BLBAlo
KOl YEWETPLKEC JUVapTHOELS Sdlatunwaong tou (MaBnuatika A’
KOVOVIKOTNTEG KalL , ., | YevikoU 6pou piag lupvaociou,
SLOTUTIWVOUV TO YEVIKO ° Zé\éiip;zgt?;:padum Kavovikotntag odnyel | BavdouAdkngk.d., ITYE,
TOUG OPO AEKTIKA Kall KOVOVIKOTHTOV oTn Xpnon Tng 2014) oeA. 74 (aok 15),
OUMPBOALKA HE L petaBAntic. H nap. 6.1 (mapdotaon
oAyeBplki mapaotacn. (4 wpeg) QVaTTAPACTAON HLOG onueiwv oto emninedo)
, , KavovikoTntag ot
a 2;’ SSSJL?(Z?%?;TEE\':ZVHI:ZVO oloTnua Wnduako yoelo
Lelyog) og cUoTNA ?UVTETQV“EV(’fV evat http://dschool.edu.gr/
AEOVWV. £va GI‘]L,J.(IVTLKO , ,
epyaleio mou Ba Y3-Avayvwplon onueiwv
A3.  Avamaplotouv aflomoinBel apydtepa | OTO CLOTNUA AEOVWY
Kav,ovmétntelﬁ pe OTLG CUVAPTAOELG. :tztlp /:gggggtlgg:l:t:r;'edu‘gr/ lor/r/8
ELKOVEC, UE TIIVOKEG KOLL )
HE onucsit; ot ooct?] Ha (EV&lKnKﬁ W2-Kapteotavég
NUa§OVwWY 1 agovwv Kat Spactnpiétta AAL) OUVTETAYEVEG
, . , http://photodentro.edu.gr/lor/r/8
HETQBQLYOUV Qo Tn pa 521/2020?locale=el
Zx;itrr]t'apaoraon oy Ekmatdeutikd UALKO otnv
LotooeAiba Tou Ym.
MNadeiog kat MoALTiopou
Kumpou
http://nlvm.usu.edu/en/
nav/frames asid 328 g
3 t 2.html?open=activiti
es&from=category g 3 t
2.html
A4. Xpnoluomolouv AAyeBpikn napaotaon | Me 5paotnpLOTNTEC IX0oAWKO BLBAio
VPAUUATA YLIa VOl o pETaBANTéC KoL povteAomnoinong (MaBnuatika A’
ekppAoouv peyEdn os oAVEBOLKEC KOTOOTAOEWYV, lfupvaoiou,
TUTIOUG (O€ KATAOTAOELG APUTTAGELS petadpaong AeKTikwy | BavdouAdakng k.d., ITYE,
KaBnuepvig Lwng, SLOTUTIWOEWY, Kal 2014) oeAk 16,72, 74
dUOLKNAC, KATT) (6 wpeg) UTTOAOYLOLOU ZXOAKO BLBAlo
A5 Moviehorotoiv 0pLOUNTIKWY TLHWY, (MaBnuatika B’
rtpoBAALLOTaL e XpHoN avqéemvﬂgtm n lfupvaoiou, BAGuog k.4.,
ApIBUNTIKGY KaL avaykn xpnong ITYE, 2014) nap. 1.1.
, HETABANTWV Kol , ,
oAyeBpLlkwv , AvtioTtolyn evotnta otov
. oAyeBpLlkwvY .
TIOPOOTACEWV. ) 06nyo yLa tov
. , r[apac'tacewv. , EkmaldeuTikd
A6. Metadpalouv anod ErumAéov, n avaywyn
AEKTIKEG ekdpAOELC OF OHOLWV OpWV
anAeg alyeBpLkeg umootnpiletal apxka Wnoaxo 2xoheio

TIAPAOTACELG KOl
avtiotpoda (Tm.x. to
SumAdaoto evog aptbuou

LE povtéda /
HeTadopég KaL otn
OUVEXELD UE TNV

http://dschool.edu.gr/

2 s1a keipeva tou NE, pe T AEEn "KavovikotnTtee” (patterns, potiBa) evwoolpe HaBnUaTKd
avTikeipeva (aplBuotl, oxnpata) mou mapdyovrtal and éva otabepd kavova (my. n akohoubia 1, 3, 5,
7, ...). BAéne kat otov O6nyo yla Tov EKmatdeutiko, oel. 63.
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auénuévo kata 3, 2a+3).

ETILUEPLOTLKN LBLOTNTA.

W3-H gvvola tng

A7. Ymoloyilouv tnv (evbeiktikn petaBAnTng
, , 521/3701?locale=el
oAyEBpPLKAG MapAcTacng
Kall KaTaokeualouy WI-EMUUEPLOTIKN
TUVAKES TLLWV. dLotnta (mpooBbeaon)
http://photodentro.edu.gr/lor/r/8
A8. Xpnolpomololv tnv 521/2134?locale=el
ETILUEPLOTIKN LBLOTNTOL
ylo va. amAomoLoouV
VPOULLLKEC OAYERPLKEC ExmadeuTiko UALKO oTNV
MAPACTACELC (avaywyh LotooeAida Tou Yr.
opotwv dpwv). Nawbeiag kat MoAttilopou
) ) Kunpou
A9. Avayvwpllouv otol ela
™G SOMNG HLag
oAyeBpLkAC mapAaoTacng
(r.x. n 2x+3 eivat
aBpolopa, to 2x ivat
yldpuevo).
A10. Avayvwpilouv note évag | lootnta — Aviootnta OL 8Ladikaoieg SoKLUAG | 2xoAwo BLRALo
aplteuc')q eivatAbon e 1 eiowon (ax+B=y) o Katls)\éyxou Koutlwv (Maengatu«i A
etlowong oe , , avtiotpodwv nmpatewv | Mupvaociou,
. , epyaleio emiluong , . .
OL0pOpETIKEG LOoPDEC TpOBAN ATV MItopouV va BavéouAdkng k.d., ITYE,
eflowoswv. pobAnK ' XpnoLpomnotnbouv 2014) oel 16, 72,74
All. Avayvwpilouv mood ¢ ue’raoxn Hatiopol T[('IpO(}\M]}\O( HeThY 2xoALKo BLBAlo
. gflowong. pnEBoSO TV -
avaloya kat , , (MaBnuatika B
, . . L00SUVAUWY LOOTNTWV. . . .
QVTLOTPOP WS avaioya (7 wpeg) Hvor Awv / lfupvaociou, BAGuog k.4.,
KoL EMAGOUV XPNON HOVIEAWV/ = | 6Eag 2010) nap. 1.1.
, , petadopwv ((uyapla,
npoBARUATA LE TILVOKEG Aaki5ia) 08Nyel T
KOlL e EELOWOELC TNG Tt a'g La, OONYELTOGO | AytioToyn evotnta otov
Lopdc aB=yx Ka oérn ,Larunwcr] Twv 08nY6 yla Tov
a/B=y/x. LotttV TG EKMaSeUTIKO
Lodtntag, 600 Kal otn
Al12. Aepsuvolv Kat Sdladikaotia emiluong
Slatumwvouy TLg o e€lowonc. H Wndrakd ZxoAeio
BLOTNTEG TNG LoOTNTOG eniluon Twv http://dschool.edu.gr/
ue Baon I:lOVTQ\Ol - €ELOWOEWV TIPETEL VOl W3-Mood avdloya
HETO@OPEC- ViVETaL UK L5l(')TI’]TEC NG | http://photodentro.edu.gr/lor/r/8
Al13. Movtehonololv LOGTNTAG KO OXL He s21/5545Tlocaleel
TPOPRAAHATA e HVNHOVLKOUG KAVOVEG W3-MetaBAntég Kot

YPOUULKEG EELOWOELC TNG
pHopdAC ax+B=y Kat TIg
€TUAUOUV apLOUNTLKA, UE
HOVTEAa—pEeTOPOPEC Kall
OAyeBPLKA UE TIG
LBLOTNTEC TNG LoOTNTAC.

(rtx 6Tt aAAAleL péhog,
aAAaleL mpdonuo), ol

ormnolol anokpUTTouV TO
vonua tg dtadikaoiag.

(EVOEIKTIKES
dpaotnplotntec AA3,
AA4)

e€lOWoELC
http://photodentro.edu.gr/lor/r/8
521/5612?locale=el

W3-Avarnapdotaon

e€lowoncg os Luyod
http://photodentro.edu.gr/lor/r/8
521/3757?locale=el

W3-Avamnapdaotaon
gélowonc pe moAvluyo

EKTTOLSEUTIKO UALKO oTNnV
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LotoosAiba tou Y.

Nowdeiac kot MoAttiopou

Kumpou

Osgpatikn evotnta: Newpetpio — Métpnon

EvOelkTikEG SLOAKTIKEG WPEG: 32

Npoodokwpeva Mabnolaka
AnoteAéopata

Baowkd Bépata

ApactnplotnTeg

EKTtOLO EUTLKO UAKO

r1. AtepguvolV Ta YEWUETPLKA
oxAuoTa Kot
Slapopdwvouv oplopouc.

r2. Avayvwpi{ouv oY£0Eelg
MeTafL TwV Bacikwy
OXNUATWY KOL TLG
edapuolouy os amAeg
KOTOLOTAOELG.

r3. Xpnotldormolouv Kavova,
StaBntn kot alha epyaleioa
yla va SLOTUTIWO0UV Kal va
eAéyEouv elkaoleg oXETIKA
HE TG LOLOTNTEG TWV
VEWUETPLKWY OXNUATWV
(el&n TPLYWVWV WG TIPOC TIG
YWVIEG KAl WG TPOG TLG
TIAEUPEG, €16N
TETPANAEUPWYV, YWVIEG TTOU
oxnuatiovrat amno dvo
ntapaMnAeg kot pia
Téuvouoal).

r4. Aiepsuvolv Kal
oLTLOAOYOUV TIG LOLOTNTEG
TWV OXNUATWV HE
ETAYWYLKOUG
oUAOYLopOUG Kal (pun
TUTTLKEG) amodeilelg
(adBpolopa TwV ywvLwy Tou
TPLYWVOU, LBLOTNTEC TWV
teTpanielpwy, Toflvounon
TWV TETPATAEUPWV).

r5. Edapuolouv TG YWWOELS

FewueTpIKad oxnuata

e QvayvwpeLon, ovouaoio
KalL Ta§LVOUNGCN TWV
VEWUETPLKWV
OXNUATWY

e avaAluoh Twv Bactkwv
YEWUETPLKWY
OXNUATWY OE CTOLXELD
KoL LOLOTNTEG

® KATOOKEUEC KoL
oxedlaopuoc
YEWUETPLKWY
OXNHATWV.

(26 wpeg)

H avadopd ota Bactkd
VEWUETPLKA oAt
yivetal péoa amnd tnv
napatnpnon/Slepelivn
on olkelwv oToug
HOBNTEG OXNUATWY TOU
Xwpou.

O eKTALSEVTIKOC UE
KATAAnAa epwtipata
gvtomileL kal
OVOTPETEL SLAPOPES
TIOPOVONOELC LIE XPHON
avTLopadelyLATWY
avadelkviovtog Thv
avaykn umapéng
KO0BOoALKA amoSeKkTwyY
OPLOUWV.

MNapouolalel cuvOeTa
VEWUETPLKA oXN T
Kot InNtd amd Toug
pabntég va
npoadloploouy Ta
Brpata tng
KQTOLOKEUN G TOUG KOl
0T CUVEXELD VA TA
KQTOLOKEUAOOUV [LE
XPNON YEWUETPLKWV
0pYAvWYV N AOYLOULKOU.

EVOELKTIKEG
Spaotnplotntec M'Al,
[A2, TA3, TA4, TAS,
rA6, FA7.

YxoAwko BLBAio
MoaOnpatika A’
Fupvaciou, Bav&ouldkng
K.4., ITYE, 2014,
rewpetplia, Kedbaiato
1°& 3°

AvtioTolyn evotnta otov
06ényo yia tov
Exkmatdeutiko omou
UTTAPXEL O KATAAOYOC TWV
Baolkwv oxnUATwv

A-TA3-Kataokeualovtag
TtapoAANAOYpappa
(Texvoloyia/Mwkpomnetpdpata/A)
A-TA4-Kataokeualovtag
€lbn teTpamielpwy
(Texvoloyia/Mwkpometpdpato/A)
A-TA4-1000KENEG
Tpanello
(Texvoloyia/Mwkpomnetpdpata/A)
A-TA5-E€wteplkn

TPLYWVOU
(Texvoloyia/Mwkpomnetpdpata/A)

WndLakod ZxoAeio
http://dschool.edu.gr/

W3-MeookdBetog
http://photodentro.edu.gr/lor/r/8
521/2081?locale=el

W3-Kataokeun

3 . . ' ' . ' i

OL TPOTELWVOUEVES SPAOTNPLOTNTES ElvaL LOVO EVOEIKTIKEG KOl O EKTIOLOEUTLKOG Bal TIPETEL val
EUMAOUTIOEL TO UALKO UE SpacTnpLlOTNTEG yLa TN SLEpelvnon, TNV KATAvONnon aAAd Kal TV EUnESwon
TWV EVVOLWV KAl TwV SLadLKooLwv.
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TWV LBLOTATWY TWV puecokaBOEtou

re.

r7.

YVEWUETPLKWY OXNUATWY
otnv enihuon
TipoBANUATWY.

Xpnotuomnolouv Kavova,
StaBntn kot alha epyaleioa
yla va oxedlaoouv
VEWUETPLKA oXNUaTA.
Ataxwpilouv TV
KOTOOKEUN E
BaBuoloynuéva opyava
Qo TN YEWUETPIKN
KOTOOKEUN LE KAVOVA Kal
StapnTn.

Em\Uouv npoBAnpata
VEWUETPLKWY KOTOLOKEUWV.

http://photodentro.edu.gr/lor/r/8
521/2082?locale=el

W3-Twvieg mou
oxnuatilovral ano dvo

TopAAANAEC Kall pio

TEUVoUoQ
http://photodentro.edu.gr/lor/r/8
521/2138?locale=el

ApaotnploTNTEG yLa T
poOnuatika amnod to
Tipoypappa «Ekmaibsuon
TWV TIOLOLWV TNC
LLOUGOUALLOVLKAG

pelovoTnTac otn Opdkn»
(http://go0.gl/162sTH)

EkmouSgutikO UALKO otnv
LotoosAiba tou Y.
Nawdeiag kat MoAtiopol

Kumpou

M1.

M2.

Ms3.

M4,

Juvdéouv Tn oUyKpLoN
TWV VOBLYPAUHWY
TUNHATWY, TWV TOEWV
TOU 1810 1) lowv KUKAWV
KAl TWV YWVLWV UE TLG
Sladikaoieg kal ta
opyava LETpnong.

YroAoyilouv pnkn
XPNOLLLOTIOLWVTOG
L8LOTNTEC N OXEOELG (TL.X.
TNV TepiPEeTpo “un
ouppatkWY”
guBbluypappWY
OXNUATWVY).

YroAoyilouv ywvieg
XPNOLLOTOUWVTAG
LLOTNTECG N OXEOELG.

Em\Uouv npofAnpata
UTTOAOYLOOU LNKWV KoL
YWVLWV LE TN Xpnon
KOTAANAWY povadwv
HETPNONG (ne Bdon tnv
okpiBela tou
amatteitat).

Métpnon prikoug,
UETPNON ywviog

® QUECEC KOl EUECES
OULYKPLOELG purKkoug /
ywviog

® LETPNON UE LN TUTIKES
KOLL TUTILKEG LOVADSES
HETPNONG HAKOUG
/ywviag

(6 wpeg)

Ot pabntég, ival
ONUAVTLKO VOl
KOITOVOROOUV OTL N
UETPNON HLOG Ywviag
LE LOLPOYVWUOVLO
anoteAel edbapuoyn
™G HeEBOSou cuyKPLONG
YWVLWV HECW TNG
LETATPOTC TOUC OF
ETKEVTPEG (TO
HoLpOoyVWHOVLO gival
£va BaBpovounuévo
NULKUKALO, 0TO OTtoio N
ywvia yivetat
ETKEVTPN £TOL WOTE N
SLAUETPOG TOU va
CUMTITITEL JIE JLaL
TAELPA TNG YwWVLaC).

(evéewktikn
dpaotnpiotnta MA1)

YxoALko BLBAlo
MaBnuatika A’
Fupvaociou, Bavdouldkng
K.Q. ITYE -2014,
rewpetpia, Kepdoto 1°.

Avtiotolyn evotnta otov
0ényo yia tov
Exmatdeutikod

Wnolako Zxoleio
http://dschool.edu.gr/

W3-IUyKpLON YWVLWV
http://photodentro.edu.gr/lor/r/8
521/2164?locale=el

WY3-MéEtpnon ywviag Ue

ELKOVLKO IOLPOYVWUOVLO
http://photodentro.edu.gr/lor/r/8
521/2183?locale=el

ExmatdeuTiko UALKO otV
LotooeAiba Tou Y.
MNatdeiag kot MoAtiopol
Kompou
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Npoodokwpeva Mabnolaka

Baowa Oépata

Apactnplotnreg’

EKTOLSEUTIKO UAKO

AmnoteAéopata
21. AlaTUTIWVOUV EPWTNLOTA TTOU Agbdouéva OL poOntég sivat Mépocg tou 4°
propoUv va amavinboulv e « UMy, ONUAVTLKO va kedahaiou tou BLBAlou:

22.

23.

24.

25.

Sebopéva kal apopouv
S10pOPETIKA XAPAKTNPLOTIKA
NG MEPUTTWONG MOV
g€etaletal.

YuMAéyouv Sebopéva
kaBopilovtag kpLtrpla
ETUAOYNC KaL ALTLOAOYOUV TLG
ETUAOYEC TOUG.

Kataokeudlouv amAd KUKALKA
Slaypappata Kot
xpovoSdiaypapparta.

EmttAéyouv KatdAnAsg popdEc
avanapacTaong Kot
ETUXELPNHATOAOYOUV YLO. TIC
ETUAOYEG TOUG.

Epunvelouv Tivakeg Kot
OTATLOTIKA Slaypappara,
KaTaAnyouv oe
CUUTIEPACHATA KoL KAVOUV

nipoBAEYELG.

avarmapaotTacn, Kot
epunveia Sedopévwv

(5 wpeg)

XpPNoLUomoLlouV
mpaypatikd Ssdopéva
Ttou cUAAEyouV oL (8LoL
w¢ mMAaiolo avadopadg
YLOL TLG EVVOLEG TNG
JTATIOTIKAG . Emiong
elval onuavtiko va
QVAITTUEOUV KPLTLKN
OTAoN OMEVAVTL OF
TPOTOUG Mapouciaong
Twv 6e6opévwy mou
lowg ival
TOPATAQVNTIKOL.

o TNV KATooKeEUn
QTTAWVY KUKALKWV
SlaypappdatTwy
Sivovtal £tolpol kUKAoL
XwpLlopévol ot {oa té€a
(mx. 4161 12) kat
Sedopéva mou
pmopoulv va
napactabolv ot
outouc.

EVOELKTIKNA
Sdpaotnplotnta A1

MaBnuatika B’
lupvaoiou (BAdpog,
Apoutoag, k.d. ITYE,
2014) pe KotdAANAEeg
TPOTIOTOLNOELG

Avtiotolyn evotnta otov
06nyo yLa tov
EKTaldeuTikd

Wndrakd ZxoAeio
http://dschool.edu.gr/

W3-KukAKO SLdypappa
http://photodentro.edu.gr/lor/r/
8521/55167locale=el

W3-Xpovoypapupa
http://photodentro.edu.gr/lor/r/
8521/5540?locale=el

W3-PaBboypappa
http://photodentro.edu.gr/lor/r/
8521/1862?locale=el

ApaotnploTNTEG yla Ta
poOnuotikd ano to
TpoOypappa
«Ekmaideguon Twv
aLSLWVY TG
LLOUCOUALOVIKAG
LLELOVOTNTAC OTN

Opakn»
(http://goo.gl/162sTH)

EKTTOLS EUTIKO UALKO
otnv otoosAida tou Y.

Naideiog kat
MNoAttiopov Kumpou

4 I . . ' ) ' )

OL TPOTELWVOUEVES SPAOTNPLOTNTES ElvaL LOVO EVOEIKTIKEG KOl O EKTIOLOEUTLKOG Bal TIpETEL val
EUMAOUTIOEL TO UALKO e SpacTnpLlOTNTEG yLa TN Slepelivnon, TV KATavonaon aAAd Kal Ty ePnEdwon
TWV EVVOLWV KAl TwV SLadLKaoLwy.
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SelypaTiko xwpo (86.x.)
€VOC MELPAPOTOC TUXNG
TIOU TIPAYLATOTOLE(TAlL
oe uo ) mepLocoTEPQ
otadia
XPNOLLLOTIOLWVTOG
KATAAANAeG

e nieplypacdr clvBeTwv
SEYHATIKWV XWPWV
Kol EVOEXOUEVWV

(2 wpeg)

SELYUATIKO XWPO TIoU
TLPOKUTITEL ATO
mayvidla
XPNOLLOTIOLWVTOG
Alota n
Sdevipodlaypappa
Ttivako SUMTARG elcddou
KoL Katomw ekppalouv

26. Ewkalouv n/kaL mpoaoblopilovv | Métpa 9éong Ol paBntég elvat Mépog tou 4°*
v SLApeco TN, TV (3 pec) ONUOVTLKO VA kepahaiou Tou BLBAlou:
ETUKPATOVOQ TLUA KoL TNV avantuéouv pebodoug | Mabnuatika B
pEon TN pe Baon tnv MPoodLopLopol Twv lupvaoiou (BAapog,
avamnopaoTach Twv HETpWV B€ong, Mépa Apoutoag, k.d. ITYE,
Sebopévwv. amno TG kabapa 2014) pe KAt@AANAEG
57, XpnOULOMOLO0Y Tol PETPQL UT(O)\OVLO'"ELKEQ. TPOTIOTIOLNOELG
. . Evdewctikn , .
Béong yla va eplypaouv \ AvtioTolxn evotnTa 0TOV
. . 6paotnplotnta XA2. ,
bebopéva, va kavouv 0ényo yLa tov
OUYKpLOELC Kal va e€ayouv EKmaldeuTIKO
ouUMEPAoATO. A-SA2-08nyiec-
ALdpECOG-HEDN TLUNA
(Texvoloyia/Mwkpormetpdpata/A)
Wnolako Xxoleio
http://dschool.edu.gr/
W3-Méaon Tun-Aldpecog
http://photodentro.edu.gr/lo
r/r/8521/5329?locale=el
http://illuminations.nct
m.org/activitydetail.asp
x?ID=160
28. Neplypddouv xapaktnplotikd | MetaBAntotnta H nAwkiakn mepiodog,
Twv éleéouevwv 'T[0U (1 dpat) Yla napo{téewua, elvat
T(POKUTITOUV Ot TIG £€vog ard Toug
OVATIOPOOTACELG TOUG mBavolg Adyoug tng
XPNOLLOTIOLWVTOG peTapAnToTNTAG TOU AvtioTtolyn evotnta otov
eVOEXOUEVWG KOl EKPPAOELG UYoug Twv pHadnTwv 06nyo yia tov
OMwWG: VPO, CLUOTABEG (oL €dpnPol éxouv Ekmaldeutikd
Sebopévwy, Kevd, amopakpn Sadopetikd L og and
L. TOL TALLSLAL TWV UKPWV
29. E€nyolV XapaKTnpLOTIKA TWV tagewv TO,U ,
, , . Anpotikou). Qotoco
bebopévwy (0mwg Aoyol - ]
. . Py UTTAPXOUV Kat dAAoL
OTaPENG AMOMAKPWY TILWV) A ; L,
R Aoyol, emeldn edpnpPot
mBavoug Adyoug yLa tv , ,
. ¢ WdLag nAkiag dev
petafAntotnta Twv \ (510 O
SeBOUEVWY. €xouv to (610 uYog.
1. Npoodlopilouv Kat Newpapuata Tuxne - OL paBbntég MaBnpatika I
nieplypdadouv to Asgtyparikoi ywpot neplypadouv To lfupvaoiou (Apyupdkng,

Boupyavag, k.a., ITYE,
2014) oeAk 167-172

AvTioTolyn evotnta otov
O&nyo yla tov
EkmaldeuTIKO
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(IVCXT((lp(I()T(’IO'E LG.

M2. Metadpdalouv ta
evbexopeva ano tn
duolkn yAwooa os
otolyela Tou
SELYHATIKOU XWPOoU.

LLE oTOoLXElO TOU
Selypatikol xwpou
KAmola evéexoueva.

Wndlakd ZxoAeio
http://dschool.edu.gr/

EKTIaLdeUTIKO UALKO
otnv LotooeAida tou Y.
MNawdeiag kat
MoAttlopov Kumpou

http://www.math.uah.e
du/stat/applets/DiceSa
mpleExperiment.html

3. YnoAoyilouv tnv
Tubavotnta evog
ouvBetou evbexouévou
XPNOLLLOTIOLWVTOG TOV
KAQLOLKO 0PLOUO TWV
MiBavotTwy.

4. Napatnpouv OTL n
OXETLKI OUXVOTNTA EVOG
gvbeyxopévou mAnoLalet
™V TWUA TNG
rubavotntag, otov
£€xoupe peyaho aplOpo
eKTEAETEWV TOU (SLOU
nelpapatog (Nopog twy
MeyaAwv AplOpwv).

Mmdavornta
gvéexouévou

® OXETLKN ouxvoTNTA KoL
mbavotnta oe
ouvBeTa nelpdpaTa

wxng
(3 wpeg)

Ol pabntég eivat
ONUAVTLKO VoL
KOTAVONoouv OTL, 000
auéavel o aplOPOC TWV
EKTEAECEWV EVOC
TELPAUATOG TUXNG, TOTE
N OXETIKA ouxvotnTa
TOU evOeXOUEVOU TElVEL
va otaBepormolnBel
«yUpwW» Ao TNV
mbavotnta.

Mpoteivetal va
TLPOUCLAGTOUV Kat
napadeilypota omnou ta
armAd evdexopeva dev
elval LoomiBava.

EVOEIKTIKEG
Spaotnplotnteg MNA1,
MA2.

Wndrakd ZxoAeio
http://dschool.edu.gr/

W3-H gvvola tng

mBavotntag
http://photodentro.edu.gr/lor/r/
8521/2009?locale=el

W3-Meplotpodn

vouioparog
http://photodentro.edu.gr/lor/r/
8521/2011?locale=el

www.shodor.org/inter
activate/activities/Ad]
ustableSpinner
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napadelypa, av n opada A €xeL 5 Betikég kApTeG (+5) Kal apel AAAeg SUo BeTIKEG (+2), Ba
€xel 7 Betikég, dnAadr) oUvolo +7 MOVIOUG. AUTO UTTOPOUE VO TO EKPPACOUUE HE TNV
npodoBeon: (+5)+(+2)=4+7.

a) To oxfua 1 meplypadel TNV Kataotaon Ulag opadag mou eixe 3 apvnTIKEG Kal ipe SUo
OKOWN apvNTIKEC. MTopeite va ekdpAOETE QUTH TV Katdotaon LE pla TTpagn;

: Tl 1
-1 I [ j*
g ™ |2E o—p
oype 1 =11 Gmwz B 61—

B) MepypaPte pe Adyla Kol Pe pla PAEn TNV KATAOTACN TOU MEPLYpAdEL TO oxAua 2.
Molo elval To cUVOAO MOVIWV TNG OpASAG;

V) XpNOLUOMOLAOTE QUTO TO TTALXVISL yla va TIELTE TL UMOPEL va onuaivouv oL EMOUEVEC
Tpagelg KaL urtohoyiote ta anoteAéopatd toug: (+3)+(+4) (-2)+(-5) (-8)+(-3) (-7)+(-5)
Mrtopeite va okedteite £vav Kavova yLa va KAVETE QUTEC TIG TPOoBETeLg, xwplc kaBe dpopd
VO OKEPTEOTE TIG KAPTEC;

8) Xpnolpomoujote aUTO To MaALXViSL ylo val TIElTE TL UmopEel va onpaivouv oL EMOUEVEC
TPAEELG KOl UTTOAOYIOTE TO AMOTEAECUATA TOUG: (+3)+(=5) (=2)+(+3) (=5)+(+3) (+7)+(-4)

Mropeite va okedteite €vav Kavova yLa va KAVETE QUTEC TIG TPOoBETeLS, Xwplg kaBe dpopd
VO OKEPTEOTE TIG KAPTEG;

A/A Nepypadn Spaotnplotntag NnVA

ApAl | Mia paywkn pnxavn moAlamAaoctdlel Toug aplBuolc ou EL0EPYOVTAL O auth e £vav | ApS
aplBpo. H ewova deixvel toug aptBuolg mou Bynkav amd tn pnxavr. Na Bpeite pe molov
aplOuo6 pmopet va moAAanAaclalel n pnxavr toug oplBuouc mou tng BAlouUe.

ApA2 | O Avtpéag mailelt modoodalpo kaBe 4 nuépeg, o MixaAng kabe 5 nuépeg kat o Mapivog | Ap6
KaBe 8 nuépeg. Av anuepa mailouv modoadalpo Kot oL Tpelg pali, TOTE va UTIOAOYIoETE
LETA amd mooeg nuéEPeg Ba oupPei To (610 yla Sevtepn dopda.

ApA3 | Evag aplBuog petatpénetal ano to Sekadikd oto Suadiko cuotnua Kot Sivel tetpadndlo | Ap7
aplOuo. Molog Ba pmopolos va eival o apyLkog aplOuog;

ApA4d | Se éva mayvidt, 800 opdadeg maldlwy anavtolv o epWTAOELS. Mo KaBe cwoth andvtnon n | Apl2,
opada maipvel pla Oetik KApTta Kal ylo KaBe AdBog maipvel pla apvnuikn. lNa | Apl3
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1 7 A-ApAS-Prosthesi thet ami kartesggb o S

APAS ME rn Xpnon Tou Geogebra Apﬂﬂiﬁwﬂﬁaﬂoﬁﬂ@wm Eonysc EpyaAcin Mapddupo Borﬁm . Aplz
ot uaenteq, XDI'IOLL:LOT[OLOUV EREPEENEER ipe erhée v Esc) o
To OlOKPLTO HOVIEAO Twv | +HEc<-

. ’ O1 Jaene aéng e i} (0! [ € 181 VU
BETIKWYV  KAL  OPVNTIKWV || syt owomamivmonnomts s aa cosripravaryasase o
KOPTWV Ylo val Katavoroouy | e
, , ApaompioTres [ in M 20 M 30 = 4n ™50
napao—ratha’ rnv T[pd.&n rnq Xpnc\u?ﬁo\nmsToWulx\f(ﬁ\v\uvuuvurlmpuo"maamgméu%:vigﬁpdéag
npdoBeons aKEpaioy [ K e s s Voo
ap'.e ud)v Ka'. ELGdVOVTQL E+)n ();‘rou elgavifovial oTig BUo OTHAEG
TPOOSEVTIKA omv | 2 —|
SLG.TL')T[UJOT] TOU K(XVC')V(I tnq B+ 64 ¥ BoriBeia O1 800 OTAAEC EXOUV DIOPOPETIKO EIBOC =
v kapTwv. Mia BeTKA kapTa, HE Hia apvnTiki
T[p00980n§ a=3 KdSmmdepolwgéivguv‘p pes =
B=-5 Ti eidoug kApTEC TTEQITOELOUY Kal TTOOEC, =
Apxeio: A-ApA5-NpocBeo
px . p p’ , rl I~ To glvoho Twy TTOVTWY TG oadag ¥ EmmmAgov BoriBeia + =
LE OETIKEC-0PVNTIKEG KAPTEG w3 B=5
. Eioaywyr; @
(oto dpdkelo
Texvoloyia/Mkpormelpdpata/A)

ApA6 | Se pla mapaAlayr Tou TaXVISLoU HE TIG KAPTEC, UTTopoUV amod po opdda va adatpolvral | Apla,
KApPTEG, BeTIKEC | apvnTIKEG. EToL, yla mapdadeypua, otav adalpouvrtol 5 Oetikeg kapteg | Apls
amnd 10, pévouv 5, nAadn (+10)—(+5)=+5
a) NMwg umopolpe vo ekPpAcoUpE (HE TTPAEN) TV KaTAoTaon HLaG opadog mou eixe 5
OPVNTLKEG KAPTEG Kal TN adalp£Onkav 3 apvnTikég; Molo elval Twpa To OKop TNG OHAdac;

B) Mia opada €xel okop +25. Me TOLOUG TPOTIOUG UTOPEL Vo AUENCEL TO OKOp TG OE +28;
Me Ttolou¢ TpOMoUC Umopel va HelwBel To okop tng os +20;

v) Nwg Ba pmopovoav amnod pla opada mou Sev €xel oUTe OETIKEG OUTE OPVNTLKEG KAPTEG VOl
adalpebolv 5 BETIKEG KAPTEC; 3 APVNTLKEG;

V) Xpnolpomoliote To malyvidl PE TG KAPTEC yla va Teite Tl pmopel va onupaivouv ot
TAPAKATW TPAEELS KOL UTIOAOYIOTE TA AMOTEAECUATA TOUG:

(#3)-5) (=2)-(+3) (=5)-(+3) (+7)-(-4) (=7)-(-5)

8) Mropeite va XpnOLUOTIOLROETE TNV TPOCGOEDN yLa va KAVETE TIC apaLPECELS, XWPLG KABe
dopa vo oKEDTEOTE TIC KAPTEC;

ApA7 | 3tnv edoppoyn XPNOLUOTOLELTAL TO Ap1l3,
SLaKpLTO POVTEAD TWV BETIKWY Kot -1) — 4 _ Continue | Apla

QPVNTIKWY KOPTWV ONMou HE TO
TEXYVAOUO  TNG TpocBeong iSou
aplOpol OeTkWV Kol OpVNTIKWY
Kaptwv emblwketal va  doBouv
EUKOLPLEG KOTAVONGONG ™g
adaipeong Twv akepaiwv aplOuwv.
Me KaTAAANAn  xpnon g
edappoyng EMSLWKETAL VO e
Katavorjoouv OTL n adaipeon pe Frodlems © Compusr Clser CiFresPlay __ NewProblem_|
£vav aKEPALO aplOUo Looduvapel pe tnv pocBeon tou avtiBetou aplBuou.

AleBuvon otooeAidac:

http://nlvm.usu.edu/en/nav/frames asid 162 g 2 t 1.html?from=topic t 1.html

Obnyleg: A-ApA7-Adaipeon pe B-a kKAPTEC.dOC (oto dékero Texvohoyia/Mikporneipdpata/A)
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ApA8 | Eva pOUMOTAKL KLveltal TAvw otnv aplbpoypapun Héow evog tnAexelplotnplou— | Apl2,
aplBpopnyavig. To +5 eppnvevetal w¢ "5 PApata de€ld”, evw 1o =5 gpunvevetal we "5 | Apl3,
BrAuata aplotepd". Apl5
Av untoB£0oupE OTL TO POUTTOTAKL EeKvaeL amd tn Béon 0, mola Ba eival n kavoupla TOU
B€on, 0tav MANKTPOAOY\COUE:
a)+3 PB)-5 y)+3+5 €)+5-3 n)—-4-7 B)-5+8 ) +3+5-4 a)-2+3-5 1B)-4-
2+6-1
MNwg pmopoU e voL 06NYAOOULLE TO POUTIOTAKL Ao Th B€on 5 otn B£on —2 pe SU0 KIVAOELC;
Mrmopeite va SLATUTIWOETE VOV KAvOva, YLa va BPloKOUE €K TWV IIPOTEPWVY Th B€0n Tou;

ApA9 YroAoylote TNV TN TNG ApLOUNTIKAG MApACTACNG %.10 ~-3-(-2) _%(_3 +7-2) :p:;,

P
kataypadovrtag o KABe Kivnon mou KAVETE ToV OpLOUO N TNV LBLOTNTA TTOU
XPNOLLOTIOLE(TE.

AAl Xpnolpomolwwvtag omnipta kataokevaloupe éva TeTpaywvo (lo oxApa) kot katomwv | Al, A2,
npooBétoupe SimAa tou dAAo €va TeTpdywvo (20 oxnua), KL dAAo éva tetpdywvo (3o | A3
OXrHQ), KOK
a) Na PBpeite moéoa omipta xpetdalovral yla 4 Tetpdywva, ywo 10 teTpaywva, yla 57
TETPAYWVA
B) Na mapaotioste ta (evyn (aplBuog tetpaywvwy, aplBudc omniptwy) os éva cloThua
afovwv.

AA2 210 Ttatl mAnpwvoupe 1,19€ ywa «onuaia» kat 0,68€ yla kdBe xALopeTpo. MNdoa xpnuoata | A5
Ba MAnpwoou e (a) yia po Stadpopn 7 XIAopETpwy, (B) yia pta Stadpopn X XIAOUETPWV.

AA3 2To SumAavo oynua oL Ttoavieg £xouv To (6lo Al2,
Bapog kat kaBe kuPakt {uyilel 50 g. H Tuyapla Al3
Looppornel. Ymoloyiote mooo {uyilel kAOe toavta.

Meplypadte Tov tPOMO Tou Ba to umoloyilarts, ! y )
av elyate umpootd oag tn uyapld Kol Sev sixate L3

xaptl kat poAUBL Nwg Ba meplypadate tov \—DZD—‘
TapamAvWw TPOMo He TN Sadilkacia emiluong

pLag e€lowongc;

AA4 210 SumAavo oxnua meplypadeTal pla tootnta (ta [y O ; Al2,
600 x ekdppalouv tov (6o aplBuod). Mnopeite va 7l El El Al3
Bpeite To x Ywplc xapti kat poALPL; Mepypalte 3 3 |? = =1 El
TOV TPOMO TOU AUCATE TO TPOPANMUA, TIPWTO ME - = El
Aoyla kot petd pe tn Sdadikooia emiluong pag - - -'
eflowonc.

rai Alvovtal otoug paBbntéc poviéda f elkoveg Slddopwy otepewv oxnuatwy (duotkwv A | M

VEWUETPLKWV) Kal INTeiTal vo EVIOToOUV BACIKA YEWUETPLKA OXALATO TTIOU yvwpilouv amod
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To AnpoTIKO. OL HaBnTég Slepeuvolv Ta OTEPEQ, KATOYPAPOUV TO OVOLATA TWV CXNUATWY
TIOU avayvwpilouv, mapoucLdlouV Ta AMOTEAECHATA TNE EPYACLAC TOUC KAl To CUYKpivouy
HE ekelva TwV cuPHaBnTWV Touc. (To ldog Kat To MARB0C TwV BACIKWY OXNUATWY TIou Ba
evionioouv ol paBntég efoptdtal amd 1o €ido¢ Twv otepewv mou Ba 60600V Tpog
Slepelivnon). Aflomolwvtog Ta amoteAéopata TNV SpactnploTNTAC Kol Pe KOTAAANnAQ
epwtApata, o SLI6AcKWY MPOKAAEL pla culTtnon otnV TAEN yla TNV AVAYKN CUCTNUOTLKAC
Kataypadnc Twv BOOKWYV YEWUETPLKWY OXNUATWY Kal codrVvelag otnv amodoon twv
OVOUATWY, 0TV TepLlypadr) TwV OXECEWV KAl TWV LOLOTATWVY. 2TO MAALOLO QUTO YIVETAL pLa
EVNUEPWON TWV HABNTWVY yLo TO VONUA Kal TNV opyavwon tng Bswpiag otn Newpetpia Kal
Ta MaBOnuaTikd yevikotepa.

ra2 O O618dokwv ameuBbuvel To gpwTnuUO “TL e€ival TeTpamAgupo” Kol xpnotpormolel tig | M
QTAVTNOELS TWV HaBNnTwy yla va toug kabodnynoel otn dlatlMwaon Tou oplopou. ITnv
oAU miBavr amavtnon “éva oxnuo UE TEOOEPLS MAEUPEG”, mapouatdlel dladoxlkd ta
MOPOKATW oXNUata Kal {Ntd kaBe ¢popd amd Ttoug pabnTéC va evromioouv ekeivo To
XOPOAKTNPLOTIKO TTOU &€ CUVOEETAL LE TNV ELKOVA TIOU £XOUV YLO TNV £VVOLO “TETPATTAEUPO”.
ra3 Me TO XeAWVOKOOHUO O&LEPEUVOUV PBOOLKEG |immme s e e @”ﬁ r3, r4,
1810TNTES Twv NAPOANAOYPAPHWY [ el e |1 T6, A4,
Xpnolgomowwvtog  epyalsia  oUPPBOALKAG e zrorr AS
ékppaong kot  Suvaplkol  XElpLopoU é\b “ b
VEWUETPIKWV OVTLKELLEVWV. Bﬂ » -
Kataokeualovtag mopaAAnAdypappa pe TG “ e 20 s
WTOAUTWG aMopaiTNTEG UETAPANTEG EXOUV |fmmmmm - 5 R
guKalpieg katavonong Pactkwv LSLoTNTWY ":”"‘ m‘”’ - - rocsmmanme 00 1 3
ToU mopaAAnAoypappou. Lo ﬂ _
Apyxeta: A-TA3-Kataokevdlovtag :: . HJ ; -
napaAAnAoypappa , QUAAo epyaciag, : -
Obnyleg XeAwvoKoouou
(oto pdkelo Texvohoyia/Mikpomelpapata/A)
FE— = B | Xehuworoopos, [ESEEy=>=)
raa remee— E—— ] —— Ca— (AL
CLERIY Dsusiam> i+ wna oS iﬂgw%‘,,,;‘fﬁzﬂ ré, A4,
o A5

opy
Lo mopockAnAGypoqR X 1Y fer
e 2 [wix 5 tap iy 5180 - :el
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Me tov XeAwvokoopo Slepeuvolv PBaACLKEG LOLOTNTEG TWV TETPAMAEUpwWVY. AlopBwvouv
TIOPOUETPIKEG SLAOLKOOIEG WOTE va KOTOOKEUA{OUV TIOPaAANAOYPOUMO KoL TPATE(LA.
EkteAoUv TIg Sladlkacieg e SLpOPETIKEC TIUEC TTASUPWV N YWVLWV TIG OTIOLEG TOpAAANAQ
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UmopoUV va HeTaBAAAOUV SUVAULKA XPnoLUomolwvTag To SlaBEcLpa  UTTOAOYLOTIKA
epyaleia. Kataokeualouv SLadpopeTikd HovTEAA TIAPAAANAOYPAUUWY XPNOLUOTIOLWVTAG TO
HLKPOTEPO SUVOTO OpLOUO PETAPANTWY. AlATPAYUATEVOVTAL TIG OXECELG EYKAELOUOU TWV
Sladopwv popdwv TeTpanAeUpwv.

Apyxeia: A-TA4-Kataokeualovrag 16N tetpamAelpwy - QUAAO gpyaciag

A-TA4-lcookelég Tpamello — MUAAO epyaciag - O8nyieg XeAwvokoopou

(oto pdkelo Texvohoyia/Mikpomelpdpata/A)

© e oo S e ] B

ras Znteital  amd  TOUG paBNTEC  va T — e e Hl | T4
OXeSLAOOUV €va OfUYWVIO KAl €va |3 mifiois S
apUBAUYWVLO TPIYWVO Kot vaL GUYKPIVOUV |5 I
TIC EEWTEPLKEC E TIC ECWTEPLKES ywvieg | ™ S
KAOE  TPIYOVOU. AVASEWKVOSTAL 1 | | Semcomi i
QVETAPKELD TWV HETPACEWV yla TNV
QITLOAGYNON TNG OXETKNG  LSLOTNTOC WErpOZUBA =847 WérpOZET = 54T
(kaBe e€wtepikn eival peyalitepn amo ) "
KABe amévavil oWTEPLKA ywvia) Kot
XpnoLyoroleitat 1o opxeio «A-TA5-
E€wTeplk  TPLYWVOU» (oo ddkeho s 2 £ J
Texvoloyia/Mikpormelpdpata/A) ywa va =0
avadelyBel n onuaocia TNG altloAdynong e €va VonTLKO Meipapa.

rae To GBpOoLoUA TWV YWVLWV TOU TPLYWVOU XPNOLUOTOLE(TAL WG PAcKO amotédecua yia tov | M4, 15
MPOCOOLOPLOUO ULOG OXEONG OVAUECO OTO GOPOLoUA TWV YWVIWV Kol To TARBOG Twv
TAEUPWV €VOG TuYaiou MoAuywvou. OL pabntég kataokeudalouv moAUywva pe 4, 5, 6, 7 Kal
8 mAeupég, ta xwpilouv oe Tpiywvo He Slaywvleg mou Ayovtal amd pia kopudn Kal
kataypadouv ot mivaka To €iog Tou MoAuywvou, To MARBOG TWV TPLYWVWV oTa omoia
XwplleTal Kol To ABpOLoUA TWV YWVLWV TOU. ATO TO OTOLXELOl TOU TILVOKOL CUVAYOUV LE
EMAYWYLKO TPOTO TN {NTOUEVN YEVIKI OXEON.

raz Ma epPabuvon otnv €vvola TNG YEWMETPLKAC KOATAOKEUNG, avamtuoostal o | e, 17
SpaotnplotnTa otnVv omola oL pabntéc: a) SnULoUpyoUV Eva YEWUETPLKO OXALO TIOU €XEL
b6ebopéveg 1810TNTEG Kal B) meplypadouv ta Bripata TG KOTOOKEUNG €vog Sedouévou
VEWUETPLIKOU oxnuatog. Mapadelypa:
e NO KATOOKEUAOETE [E XPrON TOU XAPOKA, TOU HOLpoyVwHoviou Kal tou dapntn (i e
Xpron Aoylopikol) éva apaAANAOYpOLO TOU OTtolou oL MAEUPEG £XOUV URKN 5,1cm Kot
3,2cm Kal oxnuotifouv ywvio 52°.
e Na meplypdete tov TPOMO TOU KATAOKEUAOTNKE HME XPHON TOU XAPAKO KOL TOU
potlpoyvwpoviou (n pe xpnon Aoylopkol) to mopoAAnAoypappo ABIA oto omoio ot
SLaywvieg €xouv pAKn Al = 6ecm, BA = 3,5cm kat oxnuati{ouv ywvio 66°.

A A
B I
MA1 OL paBntég kataypadouv kal oxedialouvv ta Sladopa €idn ywviwv (undevikn, kuptn, | M1

ofela, opOn, apPAcia, eubeia, pun Kuptrn, TMAAPNG) Kal TG TagVOUOUV WG TIPOG TO UETPO UE
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Sladopoug Tpomouc (ypap ik Statagn, dtaypappa pong KAm)

2A1

14

Me adopun éva Slaypappa, Omwe To SutAavo, mou
napouctalel Ta mooootd thAeBéaong avdapeoa oe
800 TNAEOMTIKEG EKTTOUTEG, OL LOBNTEG Kplvouv Kall
aglohoyoUv tn dAAwWoN TOU €KAVAV Ol CUVTEAEOTEG
NG EKTOUTAG A, otav mapouoialoyv Kol CUVEKPLVOY
Ta Mooootd thAeB£aong Kal n omoia Atav otL: «To
vpadnua Seixvel Eekabapa OTL N ekmopmn A slvat
o SnUOGIAAG amd TNV EKMOUT B KoL 0TAV TPAYUATIKOTNTA n SnuoTikoTnTa TG £ival
oxe&OV TETPAMAGOLA OO AUTHV TNG EKTIOUTHG By».

13

12

) .
10

EKNOMMNH A

NOZOETA THAEOEAZHI

EKNOMMNH B

25

2A2

Méoa omd To SUVAULKO XELPLOUO
S5e60uEVWY oL paBnTeg KadouvTal va
Slepeuvnoouv Kot val
KOTOOKEUAOOUV ~ KOTOOTOOEL ME pbarie
HKpAd oUvola dedopévwy Ta omoia |5
Ba LkavoToloUV KATIOLO KPLTPLO WC
TPOG To MARB0G, To eUPOC 1 Ta PETPA BEoNG, e OKOTIO Vo Katavorjoouv Bablutepa Kat Lo
SlateBntikd dadopeg mTuxEg A/kat OLOTNTEC EVVOLWY TNG OTATIOTIKAG, Vo avartiéouv
OTPOTNYLKEGC EAEYXOU KOATMOLWV TIOPOUETPWY OVOLKTWY TPOBANUATWY KabBwg Kal
OTPATNYLKEG YLa T Slepelivnon TETOLWY TPORANUATWVY.

deactivate
[\ Mean, Median

[ Box & whisker median = 34

Dregbal fo o o o }

4
mean = 37.89

50 6& 77 | 1& 10 34 41 20

|| sort || clear
copy 4 ) | ¥copy

Ale0Buvon otooeAidag: http://illuminations.nctm.org/activitydetail.aspx?I1D=160

OSI’]V(EQ: >A2-086nylec-ALAETOC-EDN TLLH (oto dbdkelo Texvohoyia/Mikponetpdpata/A)

56,37

na1

Pixvovtag Suo Zapla Tt mbavotnta £xoupe va dEpoupe duo 6Apla Kal Tt mbavotnta va
dépoupe éva 6 KL €va 5; TL eival 1o eUkoAo va pépoupe: Lapld pe dBpolopa HeyalUTepo
amnd 7 n {apLd pe YWOUEVO UIKPOTEPO amd 7;

n3

na2

Ye éva Tpoxo tuxng www.shodor.org/interactivate/activities/AdjustableSpinner mou eivat
XWPLOPEVOG O 2 ] TIEPLOCOTEPOUG AVIOOUC KUKALKOUG TOMEIC pe SladopeTikd xpwuata
BéNoupe va ekTUAOOUME TV TUBavoTnTa, Otav yupiocoupe To &eiktn, va TETUXOUME
KATIOLO OUYKEKPLUEVO XPWLOL TIY TO UITAE.

—Probability

The paointer is on blue.

Count Experimental Theoretical

Mumber of sectors: 3

Pink
Gray

ﬂ Blue
el

214
150
136

42.8%
30.00%
7.2%

43 61%
31.39%
2500%

MNurnber of spins 1

MHurnber of spins sofar 0

EKTEAWVTOC APXLKA HLKPO aplOpd SOKLUWY KAl KOTOTLY OAoEva Kol LEYAAUTEPO {NTAUE Ao
TOUG HaONTEG va onpelwoouv oe éva GUANO gpyaciag TLG TIHEG TNG OXETIKAG CUXVOTNTAG
yla To UImAE xpwpa peta and 5, 10, 50, 100, 500, 1000, 2000, 5000 kATt SOKLUEG. ZNTAE
KOTOTILV Ol PaBNTEG va eKTIUACOUV TRV TLBaVOTNTA VO TIETUXOUV TO UTMAE XPpWHA KoL
oulNTAuE e ToLoV TPOTo £TAcAV O AUTAV TNV EKTIUNON TNG.

n4




Ap06. Alepguvouv
kal epappdlouv
£VVOLEC ATIO TN
Bewpla aplBuwv
(mapayovtomnoinon
duaotkwy,
TAPAYOVTEC,
moA\omAdoLa,
TPWTOL KoL
cuvOeToL apLBpoL,
SlalpetotnTa, MKA,
EKM) otnv eniluon
MpoBANUATWY.

Zelpég =5
°
o0 o0
°0 e00
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Ap18UOG YPAPPWV.

Mia npotewvopevn SL60KTIKN opeia

H Si8aktikr mopeia gival xprolpo va avohuBel ot
SlakpLTég daoeL.

Katd tnv mpwtn ¢don o &ddokwv O€tel otoug
pHaBNnTég To MPOPANUA TNG SLATOENG CUYKEKPLUEVOU
oplBpou padntwv (m.y. 138 pabntég oe mevtddeg).
3TN OuvéXela, Tapouctdalel otnv oBdvn Tou
SladpaoTtikol Tivaka To apxeio Tou AoylopikoU Kot
{nNTa amno Toug HabnTEG va avayvwpioouv pia mpog
pla Tg évvoleg ™G EukAeibelag Slaipeong otig
QVaaPOOTACELG TNG 000VNG.

310 onpelo auto I{nta amnod évav pabntn va Xelplotel
Tov Spopéa TWV IElpwV WOTE va PBpel TOOOUG
pabntéc Ba mpénel va €xel KABs oslpd yla va punv
TiEpLOoEVEL Kavelg padntng. Edw, o otoxog ival va
ovayvwpioouv oL paBntég oOtL  péow NG
Slepelivnong authg oucolaotika oavalntolv Toug
Slatpéteg tou aplbuol 138.

Jtnv enopevn ¢dacn, o SI6AcKwYV KAAsl pabntég
otov mivaka wote va avalntioouVv Touc SLaLpETEG
KatdAnAa mposmideypévwy aplBuwv amnod tov 8Lo
Kol va amootacilonoinBolv  oamd TO  APXIKO
MPoBANua  tng duwdtaéng Twv pabntwv. Edw
evlladépov €xel n meplmtwon twv aptBuwy 137 Kat
139 oL omoliol ival kat oL SUo MpwToL aplBuol Kot
amotelolv  pia TPWING TAfEwg eukalpio  va
EPEUVIOOUV OL HABNTEG TOUG AUECWC ETIOUEVOUG
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EVOELKTIKEG ApaOTNPLOTNTEG E Xprion dtadpaoTtikol nivaka
Mpoodokwusva Ekmaudeutiko
AnoteAéouara Baoika EVOeIKTIKEG APAOTNPLOTNTES YAiko
(Abaktikol otoyot) Jeuara (MaSnaotoaka
avtikeipeva)
Ap02. Quokoi MIKPOZENAPIO: Mepdauata pe 1t Sdragn
, , . http://photode
Avayvwpilouv kat Aptduoi - paéntwv
ekdpalouv AlapeTotnTa . . , . ntro.edu.gr/lor
) To mpoPAnua NG Sudtagng twv pabntwv evog | /r/8521/61897?!
OUMPBOALKA TNV , , . \ .
, e EukAeibela oxoAelou oe TpPLAdEG, TETPAdECG, TEeVIAdEG K.ATL | ocale=el
TAUTOTNTA TNG , , . , , A B
, Slaipeon, pmopel va amoteAeéoel pio eukatpio SLOOAKTLKAG A
EukAeibelag . . . ,
, avaluon og agloroinong twv Sduvatotitwy mou dwabetouv ta | http://photode
Slaipeong kattn , . . . -
. YWOUEVO oUyXpova EKTTALOEUTIKA AOYLOULKA. ntro.edu.er/v/it
XPnolpomnoLlolv OGTWY _ erm/ds/14342
otnv entiAuon nz VOVTV Madnrec = 138 em/ds/14342
T(PoPANUATWY. pay -
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TPWTOUC aplBuolg pe to PndLako epyaleio.
Enektaowpotnta / Nepatépw aglomoinon

Mia Slaitepa evlladépouoa Siepelivnon, av Kot
TIPOXWPNUEVN WG TIPOG TIC YVWOTIKEG OTOALTHOELS,
elvat n avalntnon wolmolomwy oplBuwv. la
napadelypa, oL apBuol 108 «kat 132 eival
LooUmoAool we mpog 8 adou av dapebolv pe 8
adnvouv kat ot SUo umolouno 4 onote YypAdouuE
oupPBoAlkd 108=132(mod8). Av Twpa OPLOOUUE O
Opopag tTwv pabntwv va auvfdvel katd 8 Kal o
Opopag Twv ZepwvV vo EXEL TIUN 8, TOTE cUpovTag
Tov Opopéa Twv poONTWV  UMOPOUME  va
evtoniocoupe ooouaodnmnote aplBpoug
LooUmoAolnoug (mod8).

Ap8. Avayvwpilouv
KOl ovamapLotouy
OKEPALOUG apLlOpOUg
oe SladopeTikd
mAaiola

Aképaitot
aptduoi

e gMéKTOON
Twv GUCLKWY
OTOUG
aKkepaioug

MIKPOZENAPIO: Nelpapoto HE ML SUVOMLKN
oKAAa

Mio Suvaplky okdla otnv 00dévn bivel 1N
SduvatotnTa oToug HobnTtég va alobntomollcouv thv
£évvolo. Tou akepaiou oplBuol, kabweg pio okaAa
prnopel va xpnoluevoeL yia avodo (+), yla kabodo (-
), ylo mopeia mpog ta §e€Ld (+) 1 ylo mopeia mpog ta
aplotepa (-).

Mia tpotelvoLEVN SLEOKTLKN TTOpEia

H Si8aktikn mopela sival xprioluo va avaAubei oe
Slakpltég daoelg.  Katd tnv mpwin ¢aon, o
S16dokwv KaAel évav pabntr vo Xelplotel otov
Sladpaotikd toug 3 Spopeic (v, kK, A) wote ol
pabntéc va yvwpioouv mola pey£On petaBAarAel
KaBévag amd autolc. H ddon auth oAokAnpwvetal
HEoO oMo TNV SLOMPAYUATEUCN TWV EPWTNUATWV
nou epdavifovral anod to koupnt "EPQTHIEIY".

Meta amoé auth tn dtadikaoia o S16aokwv BETeL TO
EPWTNUO TIWE Hmopel va kataokeuaoTtel pia okdAa n
omoia va odnyel amod to LoOYElo OTO UTIOYELO OF
BaBoc 3 HETPWV KOl CUVOALKO TTAATOG 4 UETPWV. ITN
daon aut) ot pabntég epyalovral OTO TETPASLO

http://photode
ntro.edu.gr/lor
[r/8521/6194?|
ocale=el
n

http://photode
ntro.edu.gr/v/i
tem/ds/14349
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Toug, Mpoteivouv AUCELG TIG omoleg uAomoloUv oTov
SLa6paoTIKO  Tivaka. IUYKEKPLUEVA, amo KABe
{evyog poBntwv Tou £xel umoAoyiosl Hia Auon
ONKWVETAL €vag Lobntrg Kal vAormolel tn Abon auth
otov Sladpaotiko mivaka. ESw &ivetal n eukalpia
oto &lbdokovta va  SLATPOYMOTEUTEL ME TOUC
pabntéc dUo onNUAVTIKA PAyHaTa: tn duvatotnta
va €XOUUE TIEPLOCOTEPEG amd piot AUCELC KoLl ThV
ovVayKn va Yivel €Aeyxoc moleg amod TIG AUCELG OUTEC
elval peaALOTIKEG.

Jtnv teleutaia paon o dddokwv pmnopel va Inta
oo Toug pabntég va ekppalouv os TpLadeg (v, K, A)
OKAAEC HE OUYKEKPLUEVA XOPOKTNPLOTIKA TLY. Mia
oka@Aa mou avefaivel oe LPoOg 5 PETPpWV Kal EXEL
mAatog 4 pf€tpa umopel va ekdppaotel amd TIg
tpLadeg (20, 20 ,25) 1 (20, -20, 25) k.A.m. Kamoleg
ELKOVEC amo To Sladiktuo pe okdAeg Ba pmopoloav
va  KAvouv akopn Tio  evlladépouceg  TIG
SpaotnplotnTtes. Authg tng popdng SpaotnpldtnTeg
Ba pmopoloe va avabéoel otoug HaBNTEC yla
epyacia oto omitt.

Enektaowpotnta / Nepatépw aglonoinon

OAokAnpwvovtag Ba mpénel va emonpavOel ot pia
Suvoulky okdla amoteAsl pila mMPWTNG TAfEWG
TIAPACTOCN Ylo EMEKTACN TWV SpACTNPLOTATWY Kal
0 AAAEG YVWOTLKEC TIEPLOXEC, OTIWC VLA TIOPASELY A
otV TEPLOXN Twv avoAoywv. To TANBo¢ twv
okoAlwyv Sev emnpealet tov Adyo Uog/mAGTog pLag
OKGAOG, €TOlL UTAPXEL duvatotnta ocUVOEONG KOG
ovaloyiag pe 600 oOKAAEC Twv oOmoiwv TA
OKOAOTIATLA £XOUV TIG AUTEG SLAOTAOCELS aAAd €XouV
Sladpopetiko mARBog and okalomdtia.

Apl2. MpocBétouv
aKEPaALOUG apLlBpoUg
XPNOLLLOTIOLWVTOG
otV apXn HOVTEAQ-
HeTaPOPEC Kall
KATaAr)youv otov
0PLOWO TNG
npooBeong
oKepaiwy.

Ap13. Katavoouv
TNV évvola Twv
avTiOETWV WE TOUC
aplOpoug pe
aBpotlopa 0.

Aképatotl
aptduoi

® ETIEKTAON
Twv GUCLKWY
OTOUG
aKkepaioug

MIKPOZENAPIO: Mewpdpata e TNV mNpoocOeon
QKEPALWV aPLOpWV

To pikpooevdaplo adopd tnv oalodnrtomoincn tTwv
EVVOLWV TWV apVNTIKWV aplBPWV Kal Tng mpocbeang
okepaiwv. XpnolpomotloUvtol tautoxpova Suo
HoVTEAa, 10 HovVTEAo ™mg SLadoyLkng
avamapaoctacn¢ twv &Uo aplBuwv mAvw otnv
oplOYOYpPOUU KOL TO HOVIEAO TWV SLAKPLTWV
BETIKWY — OPVNTIKWY KOPTWV.

Kat ta Vo povitéha pmopouv va ocuvdeBolv e
TIPOYUATIKA TAaiola Kol elval OUVemn Kol OTLG
UTIOAOLTTEC TTPALELG TWV OKEPALWV.

http://photode
ntro.edu.gr/lor
/r/8521/61927|
ocale=el

f
http://photode

ntro.edu.gr/v/it

em/ds/14348
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a
—

a+p

, .
Mia 86420 2 4 6 8 10 12 14 16 18 20 22 24

L
Tmam

a=11  p=4

TIPOTELVOUEVN SLEAKTLKI TopEeia

e mpwtn ¢don o Sibdokwv ypddel MpocBEoelg
opoonuwv aplBuwv (m.x. (+5)+(+7) i (-3)+(-8)) kat
{ntd va onkwvovtal padntég oto SLadpaotikd
miivaka (kaBe mpafn kat AAAog pabntrg) KoL PE Thv
BonBela twv avamapootdcewv vo Pplokouv Ta
QTTOTEAEOUATO TWV TIPAEEWVY. 2T CUVEXELD, YPpAdEL O
EKTIALOEUTIKOC TNV KABe mpdén, akoluyovtal mpwta
OAEC OL QMOYELC TWV HABNTWV KoL PETA O HaBnTAg
Tlou eival otov Ttivaka SLVeL TIC avTioTOLYEC TLUEG oTa
o kat B. Metd amd éva eUAoyo aplOuo
TAPASELYUATWY, O EKMALSEUTIKOG {NTA amd Toug
HOBNTEG v SLATUTTWOOUV TOV AVTIOTOLXO OPLOWO.
Epwtnoelg OMwe: «av éva pOUMOT Tou EeKLva amnod To
0 kot «PAémew» mpog Toug BeTikolG aplBuoug,
KlvnBel mMpwTta UMPOCTA Kol HETA fava UMPOOTA,
Tiou Ba Bpioketal og oxéaon pe to 0 KOl TOCO HAKPLA
oo aUTO;» 1 «aVv N OpAda £XeL OETIKEG KAPTEG Kall
TIAPEL KL AANEG DETIKEG KAPTEC, TO oKOp Tou Ba eival
BeTkOC 1 ApVNTIKOG apPLOPOG;», UmopolV  va
BonBrioouv oTig SlEPEUVTELG TWV HaBnTwv.

e b&eltepn ¢aon, ol apBuol mou mpootiBevral
opXlka eival avtiBetol. EUkoAa oL pabntég
Slamiotwvouv OTL To aBpolopa sivalt 0 adol (oog
oplOuog  BeTIkWV  KOL  apVNTIKWV  KOPTWV
oAAnloavatlpolvtal 1 OTO HOVIEAO WE TNV
oplOpoypappn, av TO POUMOT KvnBel pumpootd Kot
HETA 8lo apOud Pnuatwv mpo¢ ta miow, Ba
Bpioketal maAl oto 0. AkoAouBoUv oTn GUVEXELQ
TPAEEL PE e£TEpOONUOUC OplBUoUC, pe TNV WBla
Sladkaoia pe tOug opoonuoug kat adol eival
eudaveg OTL oL HadnTEg umopouv va Bpouv voepd To
OTTOTEAECUA, TOUC TIAPAKIVEL O EKMALSEUTIKOG va
Bpouv TOV avtiotolyo oplopd. MNa TPAelg Omwg
(+7)+(-10), epwtnoelg OnMwc: «Av TIPOXWPNOEL TO
POUMOT 7 UMPOOTA Kal Petd 10 PBAupata mpog Ta
Tmiow, BOa Ppioketal otoug BeTkolC 1 OTOUG
opvnNTLIKOUG aplBpouc; I molov aplBud Ba Bploketal
KOl TL oX€on €XEL O aplOUOC QUTOC E TO 7 KL TO -
10;» f ywa tnv mpad€n (+8)+(-3):«av pia opdda €xst 8
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BETIKEG KAPTEC KOl TAPEL 3 APVNTIKEC KAPTEG, TL
eldoug kol mooeg kApTeg Oa  TEeEPLOGEYPOUV;».
Avapévetal otL Ba duokoAeutouv oL pHabnTég otnv
Slatinwaon Twv oplopwy (LWBlwg otnv Slatumwon TG
npocBeong 1 Tne adaipeong Twv amoAUTWY TLUWV)
Kol €lval onuavtikd va B€osl 0 eKMALOEUTIKOG TIC
KOTAAANAEG €pwTNOEL;, WOTE OAANAemISpwvTag ol
pobntéc va katad£pouv va SLATUNIWOOUV TOUC
0pLOHOUG, evw To dopnua Ba PBonbrost yia v
oloBntomnoinor Toug.

Enektacipotnta / Nepattépw aglonoinon

Emedn n avaykaldtnta xpriong tou oplopou Oev
elval mpodavng yla toug pabntég otav abpoilovral
oképalol aplBuot amd -10 £wg 10, o ekmMALSEUTIKOG
Ba upmopoloe va amokpUuPel ta «Mpadpkda2» (ot
KAPTEC KOAUTITOUV TOoUG aptBuolg amod -11 éwg +11),
va aAAGEel To eUpog Twy aplBuwy mou epdavidovral
otnv aplBpoypappn Kot to opla Twv dU0 opldpwv
Kal n avamapdotacn tou aBpoicpatog va Bonba
HEV oTNV €UPECN TOU TPOCHKMOU Tou, OXL OUWG Kal
0To0 TeAkO amotéAecopa. Ou  pabntég  Ba
XPNOLLOTIOL| 0oLV TOV 0pLopO Kal Ba Katavonoouv
TV avaykalotnta tng xpnong tou. Emiong, 6a
pnopoloe o S16Ackwv va aAlGEeL To Brpa albénong
otoug U0 aplBuolg kal amd 1, va To KAVEL
Sekadiko aplBuo m.x. 0,1 4 0,01, wote va pmopoLv
VO OVATOPLOTAVOUV KOl TNV TpooBeon pntwv
opLOpwv.

Ap 19.
Avayvwpilouv To
KAQOMO WG L0
avanapaotoon Tou
AMOTEAEGUATOG TNG
Slaipeong Svo
duoLKWV KaL Ta
Llooduvapua
KAQOUOTO WG
SL0popPETIKES
QVOUTAPOAOTACELG
Tou (Slou
anoteAéoparoc.

Pnroi aptSuoi

® £TEKTAON
Twv
oKepaiwy
oToug
pnToUC,
TukvoTNTA
pnTwv

MIKPOZENAPIO: loodUvapa KAdopata

Ta woodUvapa KAGOMOTO  TIOAPLOTAVOVIAL WG
Slopeploelg Tou KUKAOU Tou KOAUTITOUV TO (6l0
TUAUA Tou KUKAOU aAAG KABe dopd pe SLadopeTiko
povadlaio KUKALKO Topéd. XTO OnUeElo aAuto
Bpioketal n mpootiBéuevn afio TwWV MPOTEVOUEVWV
Spaotnplotitwy Kabw¢ HEow TOu AoyLOUIKOU ol
HOONTEC UMOpOUV VO TIEPAUATIOTOUV KoL va
Slepeuvnoouv  SUVOMIKA  KUKALKOUC  TOME(G
Ll00SUVAUWY KAAOUATWV.

Me rov Epopea B ywpiloupe Tov kUkho o€ ioa PEpn.
Me reug Spopeic a kal B Snuisupyelut Mapaotaan
Tou KhdopaTtog alp.

MNuwg prrepolye pETa Epyalcia autd va Bpiokoupe
igabivapa khaopara;

a=3 p=24
——

Mia npotewvopevn SL60KTIKN opeia

Katd tnv mpwtn ¢don, o Siddokwv Seixvel otoug
pHaBnTég TIC Aettoupyieg twv Spopéwv otnv 0Bovn.
3TN ouvéxela SLAMPAYUATEVETAL UE TOUG HABNTEG

http://photode
ntro.edu.gr/lor
/r/8521/61987|
ocale=el

n
http://photode

ntro.edu.gr/v/it

em/ds/14353
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TpOmoug HMe Toug omoloug umopolUE  va
KOTAOKEUAOOUHE  LoodUvapo  KAAoMOTO — EVOG
OUYKEKPLUEVOU KAAOUOTOG. ITo onueio autd Inta
amd évav pabntr va xelpLotel Tov Spopéa a Otav o
Spopéag & €xeL Tiun 8 o 6e P TNV TN 24. Edw o
oTOX0G €lval va avayvwpioouv oL pabntég otL péow
™T¢ Slepelivnong aQuTAC OUCLACTIKA avalntouv
ooduvapa KAAoUQTA HE TIOPOVOUAOTEG 8 Kal 24.
AvopéveTal va avayvwpioouv OtL KaBe ¢opd mou
oupTinTOUV duo aKTiveg Snuoupyouvtal
Looduvapa kAaopata. EmutAéov, n cuumtwon &vo
oktivwv pmopel va yivel pe moAAoUg tpomoug, apa
UTopoUV  va  avakoAUTTouv TOAAG  LooSuvapa
KAdopata.

tnv endpevn ¢paocn, o S8AcKkwY aANAlEL TIG TIUEG
Twv B kal & kal dlampaypateUeTal Pe TOUG LOONTEG
Of TIOLEG TEPUTTWOEL N €UPEChn LOOSUVAUWY
KAOLOUATWVY XPELAleETaL TIEPLOCOTEPEC SOKIUEG KaL OF
TIOLEC TIEPUTTWOELS N €Upeon auth eival OYETIKA
OTTAn.

Enektaowpotnta / Nepattépw alonoinon

OMokAnpwvovtag Ba mpémel va emonpavOel otL o
SL6dokwv pmopel va enekteivel T SpaotnpLoTNTEC
enepPaivovtag Katd@AAnAa otoug Suo Spopeic tou
opxeiou AoyloptkoU. Juykekplpéva Ba pmopolos va
auénoel To €UPOC TWV TIHWV WOTe va Slvetal n
Suvatotnta Slepeliviong OOSUVAUWY KAQCUATWY
HE TTIOAU peyOAUTEPOUG TTAPOVOLOOTEC.

A2. Npoodilopilouv
£va onueio (wg
Slatetayuévo
{euyog) og cuoThA
afovwv.

Kavovikotnteg
- JUVaPTNOELS
* aAyeBpikn
Ko ypadLkn
ovanapAotoo
n
KQVOVIKOTATW
v

MIKPOZENAPIO: Mepduata HE THV MAPAOTACH
onueiwv oto eninedo

OL 8paoTnPLOTNTEG MOU TIPOTEiIvOVTaL O QUTO TO
HlKpooevdplo  elval  KatdAAnAeg  yw TNV
oLodnTonoilnon evvolwv OXETIKA HE TNV MOPACTACH
onuelwv oto eminedo. H amewkovion onueiwv oto
eninebo amotelel pio amod TIC TPOATALTOUEVEG
€VVOLEC OE PEYAAUTEPEG TAEELG, UE QTMOTEAECUA VA
OUVOVTA ONUAVTIKEG Suokoliec £vag padntrng mou
Sev €xeL avantulel TNV amopaitntn katovonon yu
ouTH TNV Hopdn avamapaotacnc.

Mia npoTtelVOpEVH SL8OKTIKH TTOpEiaL.

Je mpwtn ¢aon, Ba mpémel oL paONTEC va
KOTAVON| 00UV TOV TPOTO UE Tov omoio cupBoAiletal
éva onpeio oto eninedo. Mmnopel 0 ekMALSEUTIKOG val
ntioel anmd €éva padnty va petafallel oto
SLadpaoTikd mivaka tn B€on Tou onueiou A kat va
meplypdPouv oL umoloumol poONnTEC TL  MEVEL
otaBepod Kal TL aMNAlel OTIC OCUVTETOYUEVEC TOU
onueiov M. Opola yla To onueio B. Oa mpémel va

http://photode
ntro.edu.gr/lor
/r/8521/61907|
ocale=el

n
http://photode

ntro.edu.gr/v/it

em/ds/14346
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£0TLAOEL 0 eKMALBEUTLKOC LSLaitepa ota onpeia mou
glval mavw otoug afoveg Kkal KaAd esivalt va
TPOTPEPEL TOUC HABNTEG va  yeviKEUOOUV, OTL
dnAadn éva omolodnmote onueio otov X'x elvat Tng
popdn¢ (a,0), evw éva onueio otov atova Y'Y tng
nopdng (0,a).

Ye eltepn $paon, ol HaBNTEG Ba PEMEL VAL UImOpPOUV
va avayvwpifouv T CUVTETAYHEVEG CUYKEKPLUEVWY
onueiwv. Emhéyovtog «Inupeia oto eminedo»
eudavidovral ta onueia A, B, I, A, E, Z, H, O kaL l. O
eKTTOLOEUTIKOG KOAel Oladopetikolg KaBe dopa
pabntég va ypaldouv oto Aoylotikd ¢UAo Katd
VPOAUUEG TIG CUVIETAYUEVEG EVOG ONUEIOL Kal PETA
emAéyovtog ta SUo KeAld, pe Ol KAk emdoyn
«Anuoupyla»  kal  «Alota  onuelwvy.  Oa
anotunwBel to kaBe onpeio Tou Aoylotikol GUAAOU
oto cvotnua afovwyv Kot Ba yivel epdaveg av €xel
Kavel AdBo¢ o pabntrg, omote kal SlopBwvel. Ta
onueia A £éwg | eival eAelBepa, omote pnopsl va ta
HETAKLVNOEL O €eKMOLSEUTIKOG Kal va emavaldfel
Eava tn Spactnplotnta, yia SladopeTikd onpeia.
Qa TPEMEL OUWG, TPV TIPOXWPNOEL Ot  GAAN
Spaoctnplotnta, va emAé€el Ta oTolyela Tou Tivaka
Kal va ta Staypadel, Stadopetikd Ba eival opatd
otnv 006vn Kal otig AAAeC SpaoTtnpLlOTNTEG.

Je tpitn ¢don, oL padnTtég Ba Siepeuvrioouv T
popdn Twv onueiwv Tou emunédou mou Pplokovrtal
Mavw otnv OLXoTOUO TOU TPWTOU Kol Tpitou
tetaptnuopiov (eubela  P=x). Oa TmpEnel va
emAé€ouv TO KouMmL «EuBelar TA» koL va
QmavtnoouV Otnv gpwinon: «Metaklviote Ta
onueila A kat B wote to onueio M va avikeL Tavw
otnv euBela TA. Aokipdote ki GAAeg dopec. Ti
napatnpeital;, Mrmopeite va ypaete oe o
VEVIKEUEVN HopdN TIG CUVTETAYHUEVEG EVOG OnUEiou
Tou Bpioketal emdvw otnv guBeia MA;». Avapévetal
OTL UETA amd culAtnon Kot Slampayudtevon péoa
otnv Tan, oL pabntég Ba amavtriocouv OTL To onueio
M elvat t™ng popdng (o,a). Go pmopoloes va
enavaindBel autn n SpaoctnpldétTnTa yLa tnv subeia
P=-x (yia va epdaviotel apkel va ypadel oto nedio
«Eloaywyn» n efiowon y=-x).

Av 0 ekmolbeuTikog emiAé€el va SouAéPouv ol
paBntéc oe olotnuo nUagOVwy, UTIAPXEL OTO
SO OXETIKN TEXVLKH BonBela.

Enektacipotnta / Nepattépw aglonoinon

Erthéyovtag tou kouprti «Eméktaon» spdoavilstal to
opBoywvio EZHO kalL oL pabntég kalouvtal va
Bpouv ta Opla TNG TETUNUEVNG KOL TNC TETAYHUEVNG
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TOU onueiov M WOTE va AVrKEL TTAVW OTLG TTAEUPEG
Tou opBoywviou. Oa umopolos va PWTNOEL O
EKTIALOEUTIKOC TOUG HaBdnTeg, mola Ba fTav ta opla
av To onpeio M Kwvouvtayv mavw al\d Kal E0WTEPLKA
Tou opBoywviou. Itn ouvéxela, Ba pmopouoe va
{ntnosL and toug Hadntég va peTad£pouv Kol vo
peTABAAOUV TO 0pBoYyWVLO £TCL WOTE TA ONUELQ TTOU
Bpilokovtal MAvVw 6’ aUTO, va £XOUV CUYKEKPLUEVO
OPLOL TL.X. N UEV TETUNUEVN VA €lvol amo -5 €wg -1 Kall
n TeTaypévn amno -3 £wg 0.

EvSladépov Ba eixe emiong, va IntnBel amd toug
pobntég va oxedldoouv oto TETPASLO TOUG TNV
TIEPLOXN TOU €mumédou OmMoU N TETUNUEVN Twv
onUelwv tng Sev MAlPVEL TIHEC OVAUESO OTO -2 Kal 2
Kol n tetaypévn Sev maipvel TpéG avapeoa oto -3
kat 3. To mbBavotepo eivalt ot pobntég va
oxedldoouv 10 €fwTEPIKO TOU  QvTLOoTOlYOU
opBoywviou aAAd pe TNV KAtdAAnAn umootnplén

amnd oV EKTIALOEVTIKO, oulntnon Ko
Sdlampaypdteuon.
A3. Avamaplotolv Kavovikétnteg . .
, f MIKPOZENAPIO: Anuwoupyio Kot mopdaotacn
KOVOVIKOTNTEC LE - Zuvaptnosig HOTiBwY http://photode
ELKOVEG, PE TIivaKeg | ® aAyeBpLKN ntro.edu.gr/lor
Kal e onuela o€ Kal ypadikn Ta apBunTka potifa tng aplBpntikig mpoddou kat | /r/8521/61917?|
olotnua NUasévwy | avanapdotac | TwV avaldywv Toowv amoteholv upia mpwIng | ocale=el
 afdvwv Kal n Tafewg  eukalpio  yw  TOUG  pOBNTéEG  va A
uetaBaivouv anmd ™ | kavovikothtw | SNHlOUpyAoouY,  va  TaPACTACOUV KoL v | http://photode
pia avamapdotaon | v 8lopBwoouv amd potifa. ntro.edu.gr/v/it
otnv aAAn. Tpaowd 3 [~ Aovws ko em/ds/14347
7 e n =R
AEIZE EYBEIA 5 .
A B C
1 W Wiy
2 265 395 1.5
3 2 3 1.5
4 1M 502 15
L) 1 15 15
€313 6 4 6 15
7
a8
5 9

Mia mpoTtelvOpEV SLEOKTIKN TTOpEiaL.

Katd tnv mpwtn ¢don, o dibdckwv Kavel pia
olOvtoun Tapouciaon Twv  gpyaAsiwv  ToU
Aoylopikol Kol Twv Tapactaoswy (onueia, agoveg,
nivakag k.Am) mou mpoBdaAlovtal otnv 06dvn.
Juyxpovwg Oelxvel Tov TPOTO WE TOV Omolo
OAANAETISpOUV Ol TIHEC TWV OUVIETOYHUEVWY TWV
onueiwv pe ta 5 onueia otnv 006vn. ZuyKekplpéva
oUpEL UepIKA onpela wote va ¢pavel n petafoln Twv
OUVTETOYUEVWY TOUG OTO AOYLOTIKO ¢UANO Kal ot
OUVEXELO OAAGLEL TIUEG OTO AOYLOTIKO PpUANO WOTE va
davouv oL UETAKLVAOELS TWV OVTloTOXWV CnUEiLWV
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oToug Géovec.

Meta and autn tn Stadikacio o Si6dckwv {nta and
TOUG HaBNTEG va Tou avadEpouv Tévte {elyn TILWY
amd 2 mMood X Kol y ota omoia to SeUTepo Taipvel
TWWEG 1,5 Popéc HeyalUTepeG amod TO MPWTO Kol
KOTOXWPEL TIC TIHEG QUTEC OTO AoyLoTikO pUAAO. H
nmapaoctacn twv onuelwv Ba  yivel avtikeipevo
Slampaypdtevong péoa oty TAfn wWote  va
TIPOKUOUV KATOLO CUUTIEPACHATO OXETIKA HE TN
Siataén Twv onueiwv.

Jtnv enopevn ¢aon, o St6ackwv YaAdel tn Siataén
TWV onUelwv amopakpuvovtag 1 f 2 onueia ano tnv
guBeila Twv umoAoilnwyv otov Tivaka Kal {NTd amno
TOU¢ MaBntég¢ TPOMOUC HE TOuGg omoioug Ba
puropoloe va omokataotabel n ouyypoapkotnTa.
ESw oL TIYEC TWV OUVIETOYUEVWY OTO AOYLOTIKO
dUMO kabBwg kalt n otiAn pe tov Adyo y/x Ba
amoteAécouv Ta Poolkd onueia ota omoia Ba
erukevtpwBel n  Sladikaocio  emavévtaéng Twv
QTTOUAKPUOUEVWV CNUELWV.

To onuelo autd sivatl KatdAAnAo yLa Thv Xpron g
Suvautkng euBelag mou gudaviletal pe Tov Spopéa
™G and to Kouumni “AEIZE EYOEIA” . H euBeia autn
Ba pmopouoe va xpnotldornolnBel anod évav padbntn
OTOV TIVOKA WOTE VA OTOTEAECEL €va  aKOuN
epyodelo eAéyxou NG ouveuBeloKOTNTOC TWV
OnNUEelwv.

Enektacipotnta / Nepattépw aglonoinon

YMAPXOUV OpPKETEC OUVATOTNTEG ETEKTAONG TWV
6paoTNPOTATWY  OMwWG  yla  TapAdelypo N
Slepelvnon Twv OUVTETAYHEVWY 4 onueilwv otav
outa gival KopUdEG opBoywviou
napoAAnAoypappou. H &iepelvnon onueiwv ta
omoia elval pev ouveuBelokd oAAG n euBeia toug
Sev mepva amod v apxn Twv afovwy. H dlepelivnon
onueiwv Twv omoiwv oL TETunpéveg SladEpouv Kotd
otaBepd aplBuo (apBuntikn mPoodog) kot ol
tetaypéveg Stadépouv Katd otabepd aplbud ido n
SladopeTikod amd tov mpwto (aplduntikn mpdodog).

1. Alepeuvouv ta
VEWUETPLKA
oxnuoTa Kalt
Slapopdwvouy
opLopoUG.

FewueTpika
oxripara

e avayvwplon,
ovopaocia Kal
taflvounon
Twv
VEWUETPLKWY
OXNUATWY

MIKPOZENAPIO: Nelpduoata yia tThv £vvold TG
ywviog

ApKeTéC amod TIG SuokoAie¢ Twv paBnTtwv otnv
KATAKTNON TNG €Vvolag TNG ywviag MPoEPYETaAL oo
TO Yyeyovog OTL ouxvd OLOAOKETAL OTOTIKA KOl
OTTOKOMMEVN amo To SLalobntikd otolxeia Tmou
TIEPLEXEL N £€vvola NG otpodnc. ‘Eva  TETOLO
napadelypo SuokoAiag eival To yeyovog OtL ol
pobntéc ouxvad ouvdEéouv TO AVOLYUA TNG ME TO

http://photode
ntro.edu.gr/lor
/r/8521/61937|
ocale=el

n
http://photode
ntro.edu.gr/v/i
tem/ds/14354
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MAKOC TwV TAEUPWV TNG. 2T0 TMePLBAAMAOV TOU
TIPOTEWVOUEVOU  MIKPOTELPAMATOG «EAEYXOG e
PAVTAP» OL HaBNTEG UMmopolV va TEPLOTPEDOUV TV
nuLeuBeia ABriva — B, mou aloBntormnolel pla aktiva
TOU pavtap Tou aegpodpopiou, yla va kabopicouv
ploe meploxn eAéyxou. Etol oL idol opilouv ula
Tieplox] Tou emumédou n  omoia  KaBopiletal
OTMOKAELOTIKA OO TNV TEPLOTPOPN ULag nHLEVBeiog
KoL OXL QIO TO MNKOC HLOG TIAEUPAC TNC. AKOUQ, N
évvola TNG ywviag ouvOEeTal PE TNV £€vvola TNG
otpodn¢ mMou elval MO KOVTA OTI( EUTIELPIEC TWV
pobntwv.

I a| ol 21 | Meoivnen
o0 Al B Fopem nsmict ek ( Esch

EABpO HE pavian

[ decaimn

Mia npotelvopevn SL8OKTIKN TopEia.

H Sw8akTikr mopela eival xprolpo va avoAubel ot
SLaKpLTEG DAOEL.

Kata tnv mpwtn ¢don o &iddokwv B€tel otoug
pHoOntéc to mMPOPANUa tnNg Asttoupylag Tou paviap
TOU 0lEPOSPOUIOU KOl TOU YEYOVOTOG OTL ULO AKTLvVOL
TIoU &EKLVA a0 TO AEPOSPOULO EAEYXEL L0l LEYAAN
Tmeplox)  yw v kivnon  tTwv  IMTAPEVWY
OVTLKELLEVWV.

Jtn ouvéxela mopouctaletol otov SLadpooTiko
miivaka to pikpomeipapa «EAsyxog UE pavtdp» Kol
€vag amd Toug HaBntég KaAeltal va opiloel tnv
mieploxn eAéyxou amo ta Kubnpa péxpt tnv Kw.
AkoAoUBw¢ oL paBbntég kahovuvral va meplypdaldouy
TNV TEPLOXNA TIOU 0PLOTNKE Omd TNV TEPLOTPODT] TNG
nulevBeiag pe tov 6kO Toug tPdmo. OL padnteg
QVOEVETAL va  Xpnolpomoloouv  ¢GpAcEll Tou
ouvbéovtal pe tnv otpodn yupw amo onueio, tnv
nuLevBeia, To pHéPoC emMUTESOU Kal Vo TOL oUVEECOUV
HE TNV éwold TNG ywviag, Onwg tnv £Xouv
aloOntonowoel amod TG mponyoUpeveg Tagelc. O
eKTIALOEUTIKOC Umopel va PBaoclotel os o60a ol
HaBNTEG ekdpdoouv yla va €Xel SLAAOYO pe OAN TNV
TAEN OXETIKO UE TNV €vvola TNE Yywviag Kot Tov Tpomo
HE Tov omoio meplypadetal, oxedlaletal Kol
HETPATE.

Jtnv emopevn ¢aon, Kalel Toug paONTEC va
EUMAQKOUV LE TNV TIPOTEWVOUEVN Slepelivnon Kal va
XPNOLUOTIOL)COUV TA TIPOTELWVOUEVA Epyalsia yla va
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OoXe8LACOUV KO VO LETPROOUV TLG YWVLEG TTIOU OpLoav
KOLL CUVEKPLVOV.

Enektaowpotnta / Nepatépw aglonoinon
O eKMALSEUTIKOG Umopet:

Na {ntiosl amd Toug Habntéc va oxedldoouv
S1a¢opeC YWVIEG KAl VO LETPOOUV TO AVOLYUA TOUG
OTO TTAOLLOLO TOU CUYKEKPLUEVOU ULKPOTIELPAOTOG.

Na Intnosl amd Ttoug paBntég va oxeSlacouv
S51a¢popa YEWUETPLKA CXNUATA KOL VO LETPIIOOUV TIC
YWVIEC TOUG.

3. Xpnolpomnolouv
kavova, dtapntn
Kol GAAa epyaleia
ylo va
Slatumwoouv Kot
va eAéyéouv
ELKOOLEG OXETIKA UE
TG LBLOTNTEG TWV
VEWUETPLKWY
oxnNUatwv (idn

TP WVWVY WG TTPOG
TG ywvieg Ko wg
TPOG TLG TAEUPEC,
£(6n teTtpanielpwy,
ywvieg mou
oxnuotilovral and
SUo maparinAeg
Kal pia TEuvouoa).

4. Alepeuvouv kat
attioAoyouv Tig
1610TNTEC TWV
OXNUATWVY UE
EMAYWYLKOUG
oUAAoYLopOoUG Kall

(N TUTIIKEG)
amnodeitelc.

FewueTpika
oxnpara

e avaluon
TWV Baolkwv
VEWUETPLKWV
oXNUATWVY o€
otolyeia kot
dLotnTeC

MIKPOZENAPIO: Mesipapata ME TG SLYOTOHOUG
€deENG KO MAPATIANPWLATIKWY YWVLWV

JTO OUYKEKPLUEVO UIKPOTIE(pOO OVOUEVETAL VO
oupPel to Oeltepo. AnAadni oL pabntég va
SLOTUTIWOOUV ULa OXECN KOL Va ETLXELPICOUV va. TNV
anodeifouv pe AoyLKA mXeELpAATA.

H mpooBetn afia TOU GUYKEKPLUEVOU SOUNUATOG
TIPOEPXETOL A0 TO Yeyovog OtL Sivel tnv Suvatotnta
OTOUC HOONTEC va TEPAPATIOTOUV pE SLddopeg
ekSOXEC TwV edefN¢ MaPATIANPWHOTIKWY YWVLWY Kl
VaL TLIOPATN P00V TNV Ywvid TwV SLYOTOUWYV TOUG.

Mia npotewvopevn SL6OKTIKY opeia

H Si8akTikr mopela eival xprowo va avoAubel oe
SLaKpLTEG DAOEL.

Kata tnv npwtn ¢don o Sibdokwv {ntel and toug
pobntég, pe t™n PonbBela TWV YEWUETPLKWV TOUC
opyavwyv va oxedldoouv oto TeTpAdlo toug Slo
edefnc kol MOPAMANPWHATIKEG YWVIEG Kal adol
oxeSldoouv TIG SLXOTOMOUG TOUG, VO LETPROOUV TO
avolypa tTng ywviag twv Vo SiXotopwv.
Iﬂ oo s

01 Bigenijacn Bue GRS AT

TNV enNoOpevn ¢aacn, mapouolalel otov SLadpaaTiko
mivaka  TO HKpOTtElpapo.  «ot  Suyotopot
TIAPOTMANPWHUATIKWY YWVIWV» Kol KOAEL paBntég
otov OLadpaotikd Tmivaka va petafarlouv TO
avolypa tTwv 800 ywvlwv Kol va Tapatnpouv tnv
ywvia Twv 800 Sotopwv. MdAAlota, ywa va pnv
SnuioupynBoUlv TapavonoeLg oL LaBNTEC MPETEL va
HETAKIVOUV TO A £€TOL WOTE Ol MOPATANPWHATIKES

http://photode
ntro.edu.gr/lor
/r/8521/61997|
ocale=el

n
http://photode
ntro.edu.gr/v/i
tem/ds/14356
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Yywvieg va mapapévouv mavta oto éva nuiemninedo.
3tn ouvéxela Intd amdé Toug pabntég  va
QTAVTAGOoUV ota dvo gpwTNUOTA ToU
HLKPOTIELPALATOG:

Tt petaBardetal kat T MOPAUEVEL OTAIEPO OTAV
UETAKLVOUUE TO onueio A;

Mropeite va eénynoete tnv anavtnorn oag;

Ot paBbntég €xovtag (1) mMpoowrikh eumeLpiat amo
TNV KOTOOKEUR TOU OXAMOTOC OTO XapTi HE TO
VEWMETPIKA Opyava Kot (2) TAOUGCLEG VONTIKEG
ELKOVEC Ao TA MELPAPOTO OTOV SLAdPACTIKO TtivaKa
OVOUEVETAL va SLATUTIWOOUV OXETIKA gUKOAQ TNV
gwaota 6tL N ywvia twv 8Vo Siyotdpwy eivat 90°.
Jtnv tpitn ¢don, emiong, €meldr) ovapévetal vo
Suokoleutolv va efnynoouv ylati n  ywvia
nopapével mavtote 90°, o ekmoudeutikdg Ba
odLlEpWOEL OPKETO XPOVO Kal Sldhoyo pe OAn tnv
ta€n Tpokelpévou va BonBrosl toug pabntég va
Slatunwoouv SIKkA Toug emixelprpata. Mmopel pe
KataAMnAa spwtiuota va dwoel tnv duvatotnta
OTOUG HaBnTég

Na okeptouv tn oxéon Twv OUO YWVWWV TIOU
SnuLoupyel n Styotopog piag ywviog.

Na ouvbéoouv Thv ywvia Twv 90° pe tnv ywvia twv
TIAPOTTANPWLATIKWY YWVLWV.

Na SloTumtwoouv €vav TMapaywylkd GUAAOYLOUO
OXETIKA HE TNV ywvio Twv SL(OTOpWV, OMwE yla
napadelypa:

Ka¥e pia amo ti¢ ywviec mou opilet n Siyotouog
gival ioec. Apa n ywvia twv 600 diyotouwy eival To
adpoioua SU0 ULOWVY YWVLWV.

Ot napanmAnpwuatikéc éyouv ddpotoua 180°, apa to
Utod touc éyouv adpotoua 90°.

Enektacipotnta / Nepattépw aglonoinon

O kAL EUTIKOC UMOPEL VA YEVIKEVUGEL TNV OXEON Kall
apo to Bewpnua we e€NG:

Na Intnost and toug padntég va oxedlacouv o
edbefNC  OUUMANPWUOTIKEGC  YWVIEC KoL  va
Slepeuvnoouy yla t ywvia Twv SLYoTOUWVY TOUG.

Na {ntiost amd Toug Habntéc va oxedldoouv
yevikotepa SUo edefng ywvieg kal va Slepeuvricouv
yla TN ywvio Twv §1LX0TOpwWV ToUuG.

4. Alepguvouv kot
atLtLoAoyolv Tig
BLOTNTEC TWV
OXNUATWY UE

FewueTpika
oxrpara

e avaiuon
TWV BaolKwv

MIKPOZENAPIO: Nepduata pe TO aGBpoloua
YWVLOV TPLYWVOU

OL dpaotnplotnTeg mMou mpoteivovial ¢° autd To

http://photode
ntro.edu.gr/lor
r/8521/61957|
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ETAYWYLKOUG YEWUETPLKWY pHlkpooevdplo  elvat  katdAnAeg  ywa TNV | ocale=el
cuM\oyLlopoUGg Kal OXNUATWY OE alobntomoinon tng £vvolag Tou aBpoiopatog N
(un TuTKEG) otolela ko YWVLWV TPLYWVOU. http://photode
OLITtOSE'lEELC dLotNnTEC MpotewépEvn SLBaKTKA Topeia ntro.edu.gr/v/it
(&dBpolopa twv em/ds/14350
YWVLWV TOU Ze mpwin ddon fogs fowd
TPLYWVOU, LSLOTNTEG KoAel o
TWV TeETpamAelpwy, | Métpnon EKTIAULSEVTIKOG
TaWVOpNON TWV UAKoUG, évav pabnty oto
TETPATAEUPWV) uétpnon dwadpaotikd

ywviog mivaka  ywa  vo

M3. YroAoyilouv
YWVieg
XPNOLUOTIOLWVTOG
L8LOTNTEG ) OXEOELC.

* pétpnon Ue
LN TUTTLKEC Kall
TUTTLKEG
povadeg
HETPNONG
pnkoug/ywvia
G

METABAAAEL T
, . NoyioTikd ®UAo
HETPA TWV YWVLWV 1 [rovia A

Fwvia B |Twvia I |ABpoioua

73.5° 33° 180°

B kat I a6 toug |2 735

ovtioTolyoug

SpOELG WOTE VU TIAPATNPOOUV OL HaBnTtég OtTL To
dBpolopa Twv ywviwy gival tdvta 180°. Av Bélel o
EKTIALOEUTIKOC pmopel amod to pevol «MpoBoln» va
eruhé€el «NAoylotikd GpUANO» Omou ol pabntéc Ba
BAETOUV TA HETPA TWV YWVLWV Kol To ABpolopd
TOUG.

Ye Seltepn ¢aon, KoAel 0 ekMOLSEUTIKOC HABONTEG
otov Tivaka ywa va Slepesuvrioouv mpofAnuata
OMwC:

Na efetaoste av eival dSuvatov OAeG oL ywvieg va
elvat (oec.

Na efetaoete av eival Suvatov uo ywvieg Tou (TLy.
oL B kat IN) va elvat opBec.

Na e€etdoete To ABpolopa Twv ywviwv B kat I étav
n ywvia A yivet opn.

MwG UMOpPEITE VA KATAOKEUAOETE €vVa LOOOKEAEG
Tplywvo pe kopudn to B;

Mwg UMopeite va KOTOOKEUAOETE £€va opBoywvio
TPlywvo pe kopudh To A;

MNooca LoookeAn opBoywvia Tplywva pmopeite va
KOTOLOKEVUQLOETE;

Na efetdoete tnv meplmtwon KOTA TNV omoia n
ywvio T yivetol tputhdola tng B. Mdoec tétoleg
TIEPUTTWOELG UTTAPXOUV; € Tola Omd TLG TAPATIAVW
TIEPUTTWOELG N ywvia I yivetal 48°; Oa pumopoloate
va Bpeite oto TeETPAdLO cO¢ TIC 3 ywvieg tou ABI
otav A=100° kat B=3T;

Enektaowpotnta / Nepatépw aglonoinon
O &baokwv  pmopel va  enmekteivel  TIg
8pacTNPLOTNTEG XPNOLUOTOWWVTAG TV duvatotnta

TOU AOYLOMIKOU VO  KOTAOKEUAEL TNV TtapAAANAN
gubela amd onueio og guBUYpAUUO  TUAMA.
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EmiAéyovtag «Amodelen tng ewkaoiog» eupaviletal
n eubela (g) mou mepvd amd to O Kal eival
napdAAnAn mpog tnv Bl. O 818640Kwv pe KATAANAEG
EPWTNOEL; OMWC: «OlL Ywvieg mou oxnuatiotnkav
and TNV euBela (g) kot TG TAsupeég AB kal Al
yvwpilovpe mooo sival kat yati;», «moco sivol To
abpolopa TwWV TPWV SLASOXIKWV YWVIWV oTnV
kopudn A kal yiati;», umopetl va kaBodnynost tnv
oMopéAeLla TG TAENG otnv amodelen tng swkaciag. 3’
QUTNV TNV Mepintwon, lval po KaAn gukalpia va
OVOAUCEL O EKTMALSEVUTIKOGC TL oOnuaivel ota
pobnuotikd elkaocia (Kot ylati autd mou £kavav
otnv mMpwTtn ¢Aaocn Atav TETola) Kal Tt arnmodeLEn.

Miwa &eltepn eméktaon mou Oa pmopolos va
UAOTIOLNOEL O KMALSEUTIKOC, €ival va InTRoesl va
umoAoyicouv oL pHaBbntég to ABpolopa TWV YWVLWV
evog e€aywvou kat pe tn Ponbela tou Siddokovta
lowg va yevikeboouv og v-ywva. EmAéyel to Koutl
«E€dywvo» kat Toug InTd va umoloyicouv TO
AaBpolopa TWV YyWVIWV Tou. EpWINCELG OMWG: «av
ouvléoete To onueio A pe TIg kopudég I, A kat E,
nooa Tplywva Snuoupyouvtal Kal MW Uopouy va
oog¢ BonBrioouv va umoloyioete To dBpolopa Twv
YWVIWV TOu efaywvou;» avapévetal ottt Oa
BonBrioouv otnv mopeia tn¢ Stepelivnong.

1. Aepeuvoulyv ta
VEWUETPLKA
oxnuaTa Kat
Stapopdwvouv
oplLopoUG.

4. Atepeguvouv Kal
attioAoyouv Tig
LOTNTEC TWV
OXNUATWVY UE
EMAYWYLIKOUC Kall
(un Tunkég)
anodeifelg
(aBpolopa twv
YWVLWV TOU
TPLYWVOU, LOLOTNTEG
TWV TETPATIAEVPWY,
taflvounon Twy
TETpAMAEVPWY)

FewueTpika
oxripara

e avayvwplon,
ovopaocia Kat
taflvopnon
Twv
VEWUETPLKWV
oXNUATWY

e avaAuon
TWV Baolkwv
VEWUETPLKWV
OXNUATWY OE
oTolyela Kot
dLotnTeC

MIKPOZENAPIO: Melpaparta e £i6n TeETpanAelpwv

OL 8paoTnPLOTNTEG MOU TIPOTEIVOVTOL O QUTO TO
HlKpooevdplo  elval  KAtaAnAeg  yw TNV
alolntomoinon TG €vvolog 'tdlotnta  KAAONG
VEWUETPIKWY OXNHUATWVY' KOOWE KAl EVWOLWV CXETIKA
HE Ta €ldn Twv TteTpamAelpwy, WOlaitepa b Twv
mapaAAnAoypappwy, Kot TIg LELOTNTEC TOUC.

H Sidaktikn mopeia avaAletal o SU0 GACELC. ITV
mpwIN o dbdokwv Intd amd TOoug HaBNTEG va
vpaldouv pia amAn Swadikacia (mpoypaupa) mou
KOTOOKEUALEL VO CUYKEKPLUEVO TIOPAAANAOY PO,
KOl ONKWVEL €vav pabntr va To UAOTOLACEL OToV
niivaka. ESw Ba yivel oulATnon yla Tov TPOTO LE TOV
ormoio Ba ypnowpomownBolv oL BLOTNTEC TOU
niaparnioypappou otnv KOTAOKEUN ™me
Sladkaoiag. Itn cuvéxela, INTA and Toug HabnTeg
va oKeptoUV TIC aAlayéG oTov KWOKA woTe va
Kataokevootel popPBog, opboywvio, TeTpAywvo.
Kabe dopd €va pabntig opilel tnv avtiotowxn
Sladikaotia kal tnv ekteAel.

Jtn Seltepn $aon, yivetal sloaywyn MAPOUETPWY
og KOTOAANAQ emiheypéva UeyEDN (UAKOG Kol TO
TANB0¢ TAgupwy, AVOlyUd YWVIWY) oL HaBbntég pe
N BonBela twv peTaBoAéwv PeTABAANOUV SUVOLKA

http://photode
ntro.edu.gr/lor
/r/8521/5600

n
http://photode
ntro.edu.gr/v/i
tem/ds/10661
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Ta MeyéBn wote KkABs dopd va  TMPOKUMTEL
SLadopeTikod eidog napaiAnAoypaupou.
Kataokeualouv 6nladn pla dadikaoia yla éva
yevikeupévo maparinAoypappo. O S8dokwv Intd
TG SlEPEUVAOELG VA TIC KAVEL OTOV Tiivaka €vag N
TIEPLOCOTEPOL HaONTEG.

[ kapac L sovedme
DEES L R@ > 1 G
Monospaced v‘H
[cion terpemreupoy: muperAnrey
speovivio, poufos xaL Texpivc
nopeic ve toug pondhocis s
vio maperdmAsypeppe o i iy
cnovidepe 2[p e & sq
[ 5 180101
e enog L
By N
nupahinhdypappo 150 100 40
(5t MetaBohéac
Bobigaic: miiiiiiiﬁ i
L a7 J 300 1
125
L Blso 1) 200 1
70
L ox {} 0 1
40

Enektaowpotnta / Nepatépw aglomnoinon

O eKMALSEUTIKOC MMOpPel va  eMeKTeivel TIG
6paoTNPLOTNTEG {NTWVTAG AmMo TOuG MaBNTéG va
KOTO.OKEUAOOUV TIAPOUETPLKEG Sladilkaoieg yia KOs
eidoc mapalinloypappou adalpwvtag KAmoLa amno
TIC TTOPAPETPOUG KABe dopd. ESw elval onpavtiko
va pavel OTL T TO TETPAYWVO ATOLTEL TOV EAAXLOTO
oplOuo mapapétpwy (pia), To opBoywvio SVo OMwg
Kol o popPoc. Juviotatol o EKMALSEUTIKOG va
oupPBouleutel To eyxelpiSlo Tou XeAWVOKOOUOU WG
TIPOG TO OPLOMO KOl EMAVAOPLOUO TIAPAUETPLKWY
S1a6IKOOLWY TIATWVTOG TO QVIIOTOLXO KOUUTL otnv
erudavela epyaoiag.

5. Ebapuolouv Tig
YVWOELG TWV
SLoTNTWV TWV
VEWUETPLKWY
OXNUATWY 0TV
eniluon
MpoBANUATWY.

7. EmAUouv
npoBAnuata
VEWUETPLKWY
KOTALOKEU WV.

Tewpetpika
oxrpara

KOTALOKEVEC
KoL
oxedlaopuoc
YEWUETPLKWY
OXNHATWV.

MIKPOZENAPIO: Mepdparta e Tangram

H olvBeon mepimlokwv oxnudtwv pPe thv BonBela
OTTAWY YEWUETPLKWY OXNUATWY WG SOULKEG HOVASEC,
amotelel £€vav kalo Ttpomo aflomoinong Twv
VEWHETPLKWY YVWOEWV KOL LKAVOTATWV TWV Hobntwy
Kot  mapdMnia gl evlladépouca  mnyn
TMPOPBANUATWY UE YEWUETPIKO TieplexOpevo. Ta
npofAnuata kat n Swadlkacia TG AUoNG TOUug
armoteAoUV €val ONUOVTLKO TOpAyovIa avAnmtuéng
HOBNUaTIKWY vonudatwy. 18laitepa otav avtd £xouv
VEWUETPIKO TEPIBANAOV KOl TIEPLEXOMEVO  TO
HOONUOTIKA VORUOTO ElVaL TIEPLOCOTEPO KATOVONTA
KoL MmopolV vo  ommoTteAoUV TNy  avamtuéng
SlaAoywv otnyv Takn.

Mia tpotelvopEVN SLEOKTLKN TOpEia

H Sidaktikn mopeia sival xprioluo va avaAubei oe
SlaKPLTEG hAOoELC.

http://photode
ntro.edu.gr/lor
/r/8521/61967|

ocale=el

)

n
http://photode

ntro.edu.gr/v/it

em/ds/14355
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E | ol o] | g | Merakivnon
el S | mupere i aktEre mniena { Esc)
ah &
Tangram 4
. b
Mnopeite v TemoBeTEns T T oy et I
AB.M A E ZxaHimaboka vaiva b y 9
Ty 7 T by |
B . |
U,
[ tnyics | b
Kafe et ten fun dryssa =z |
ppyn EEET s Bea |
VO LETONPERETE 70 XS L - *
Exel TI00 BEATE. ETRMERIE T
o Beiitepa pa v Z
TTERICTROETE 10 TXM 1
KIOTHERSTS TR 1o
tpout

Katd tnv mpwtn ¢don o S1640Kwv mapoucLalel oTov
SLa6paoTIKO TIivaKa TO MLKpOTEipapa « TAVYKPOUG»
Kal {ntel amod toug pabntég va meplypaldouv tnv
OTPATNYLKN TIOU oamalteltal ywa va ouvBécouv To
oXAHa TOU TpOTelveTal otnv  «BonBela» ToU
ULKPOTIELPAUATOG. TN GUVEXELX TOUC KaAel & otov
S1abpaoTIkO Tivaka yld Vo UAOTIOLOOUV TNV
oTPATNYLKN TOUC.

Jtnv emopevn ¢aon, ol pabntég kalouvtal va
avamntléouv  KOTAAANANR  OTpATNYLIKA  ylod  va
OUVOECOUV TO KUPLO OXAA TOU UIKPOTELpApOTOG. O
eKTTALOEVTIKOG UIopel va {nTroet and Toug Habntég
va XWPLoToUv ot ouadeg kal kabBe opdada va
avartugel tnv Sk TNg otpatnylk tnv omoia Ba
ekB€oel otov SLadpacTikd Tivako UmPooTtd o OAn
™V tan.

Enektaowpotnta / Nepatépw aglonoinon
O ekmaldeuTlkOG pmopel va InTRosl amd TOug
HaBnTég va ouvBéoouv kal aAla olvBeTa oxiuata
pe ™ PonBela twv (Slwv anlwv oxnUATwy.
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B’ T'upvaciov

Ocgpartikn evotnta: AplOpoi — AAyeBpa

EvOelkTikEG SLOAKTIKEG WPEG: 46

Npocdokwpeva Mabnolakd
AnoteAéopata

Baowkd Oéupata

ApaotnplotnTes

EkmatdeuTtiko VAKO

Apl. Atepeuvolv TIg SeKABIKEG
QVATTOPAOTACELC TWV PNTWV
apLOUWV Kol KAVOUV
UETATPOTEC Ao TN pia
popdn otnv aAAn.

Ap2. Avayvwpilouv, péoa amno
nipoBAfuata, Thv
oVayKaLOTNTA ELCOYWYNE KoL
XPNONG TWV TETPAYWVIKWY
pl{wv BETIKWY aplBUWV Kal
UTtOAOYL{OUV TETPOAYWVLKEG
pileg pe SOKLUEG, e
SLaboxLKECG TpooeyyloeLg Kall
LE Xprion uToAoyLoTh
TOEMNG.

Ap3. Atepeuvoulv tnv UTtapén
aplOuwv mou dev eival pntol
Kal avayvwpilouv toug
appntoug.

Ap4. AvamaploTtoUV YEWUETPLKA
KoL TomoBeTolV otnv ubeia

aptBpolG TG HopdAg Vo .

Ap5. Avayvwpilouv to cUvoAo
TWV TPOAYHATIKWY 0pLOHWV.
AlepguvoUV TIG OXETELG TWV
CUVOAWV TWV PUOCLKWYV, TWV
OKEPALWY, TWV PNTWV, TWV
AppNTWV Kal Twv
TIPAY LATIKWV.

Apb6. Zuykpivouv kal Slatdooouy
TPAYHATIKOUG aplOpoug
XPNOLLOTIOLWVTOG TNV

Appntot aptBpoi

® (ppNnTOL, ETEKTOON
arod Toug pnToug
OTOUG TIPAYHATLKOUG,
TuKVOTNTA

(8 wpeg)

Eival onpavtiko, péoa
ano SpaotnplotnTeg,
va avadelyBouv: a) n
OVayKaLOTNTA
ELOOYWYNC TWV
TETPOYWVIKWV pL{wv
KOL TWV appnTwy
aplBuwy, B) Ta
Wlaitepa
XOPAKTNPLOTIKA TWV
AappnTWy, KABwC Kal ta
KOLVAL XOPOKTNPLOTIKA
TOUG |LE TOUG PNTOUG
0TO GUVOAO TwV
TIPAYLOTIKWY OpLOUWV.

(evéetktikn
Spaotnplotnta ApAl)

ZxoAwko BiBAlo
(MaBnuatika A’
lupvaaiou,
Bav&ouAdkng K.4., ITYE,
2014) o€l 16, 72, 74

YxoAko BLBAlo
(MaBnpartika B
luuvaoiou, BAapog
K.d., OEAB, 2010) tap.
1.1.

AvtioTolyn evotnta
otov 06nyo yla tov
Exmalbeutiko

Wnolako Ixoleio

http://dschool.edu.gr/

o ALloSPAOTIKA OXOALKA
BLBALa

e EOVIKOC ZUOOWPEUTNAG
Ekmatdeutikol
Meplexopuévou
«Dwtodevipor

o Wnolakn
Exmatdeutikni
MAatdpopua «e-me»

W3-Mpooéyylon
TETPAYWVLKAG pilog
http://photodentro.edu.gr/lor/r/
8521/1947?locale=el

W3 -TewUETPLKN
avoropdotoon puwyv
http://photodentro.edu.gr/lor/r/
8521/2353?locale=el

5 . . ' ' . ' i

OL TPOTEWVOUEVEG SpACTNPLOTNTES ival HOVO EVEELKTIKEG KaL O EKTIALSEUTIKOC Ba TIPETEL VL
EUTAOUTIOEL TO UALKO e SpaaTnplotnTeC yia T Slepelivnon, TNV Katavonon al\d kot tTnv eunédwon
TWV EVVOLWV KAl TwV SLadLKaoLwv.
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Ap7.

Ap8.

gubBeia.

Emektelvouv TIg MPALeLg TwV
PNTWV KoL TLG LOLOTNTEG TOUG
OTOUG TMPAYHUATLKOUG.

Atepguvoulv TNV L8LOTNTA TNG
TIUKVOTNTOG TWV

W3-TonoBetnon pulwv

otnv aplBuoypaupn
http://photodentro.edu.gr/lor/r/
8521/54967locale=el

ApaoTtnpLoOTNTES yLo Ta
pHoOnUaTIKA amno to

TIPOLYHLOTIKWY OpLOWV. T(POYypOaUHA
Ap9. XpnolUomolouy Toug «EKQOL,LSF'UOn Wy
TIPAYLOTIKOUG aplBuolg JIGLOLY TG )
oty eniAuon LOUOOUALLOVLKAG
. LELOVOTNTAC OTN
TIPOPBANUATWVY.
poPAnp Opdikn»
(http://goo.gl/162sTH)
EkmalSeuTtikd UALKO
otnv LotooeAida Tou
Yr. Nawdeiag kat
MoAltilopou Kumpou:
http://www.schools.ac.
cy/eyliko/mesi/Themat
a/mathimatika/index.ht
ml
Al. Avayvwpilouv Kawvovikotnteg— H ocuppetaBoln YXoALKO BLBAio
cuppetaBaAAopeva TTOCA ZUVOPTAOELG peyeBwv eival olkela (MaBnpartika B’
(uetaBAntég) ot e GULLETABOMY oTouC pabntéc amo tyv | Nupvaciou, BAapocg ka,
OUYKEKPLUEVEG KATAOTAOELG HH , f , KaBnuepvn toug Lwn ITYE, 2014) map. 3.1 kat
, , peyeBwv, TOANATIAEG , ,
Kot Slakpivouv Tolo oood , OAAQ Kal amo 3.2
. ., QVOTTOPOOTACELS ,
efaptartal anod to aAAo. , T(PONYOU LEVEG , .
ouvaptnong Aiéc eumewiec. OL Avtioton evotnta
A2. Avayvwpilouv ox£oeLg OV (7 dpec) gxo S ,“ P eq' otov 06nyo yla tov
elval ouvaptnoelg (og kabe PES pqotnptornrz’aq o Exnadeutikd
TLUN TNG KOG QVTLOTOLXEL :55;2 ;Ir?qiis;z:r\]l;?:
o s oo oo
oxECEL IOV Bev sivat avamnapaotdosv tne | http://dschool.edu.gr/
ouvaptnoels. Avayvwpilouv He “““f” avapopa oe
aveEApTNTN Kal e€aptnUévn KQT(I(;\'E'(IGELQ Kat W3-suupetaBairopeva
peTaBANTA og pa mpop mmm,l ood
ouvdptnon. (novteromoinon). H http://photodentro.edu.gr/lor/r/
avotnta va 8521/2369?locale=el
A3. Zxeblalouv tn ypadikn petadpalouv and T ;
W3-AviAno
TIPAOoTAON OLUVAPTHOEWY la avamnapdotoo 4_“ :

, , Hia avarapc n nAnpodoplwyv amno
XPH'GLHOT[OLCUVTOLC TUVOKEQ otnv al)\?\n (onou eLva% voobik TOPACTAON
THWV. BuVaTOV) ElvaL OTOLXELO | http://photodentro.edu.gr/lor/r/

A4. E€etalouv av £va onpeio Koavonong tng 8521/20212l0cale=el
(6roteTaypévo Levyoc) EVVO’LGC e
. , ouvaptnong. , ,
avnkeLotn ypadun EkmoudeuTiko UAKO
apactaon Hag (5V5E‘K“Kf7 otnv otooelida tou
guvaptnong. épaotnpotnta AA1) Yr. NauSsiac kat
A5. YrohoyiZouv, ypadikd kat NoAtiopov Kompou
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A6b.

A7.

AS.

OAYEBPLKA, TLG TLUEG TNG
g§aptnUevnG petaBAnTrg
ylot 5£60UEVEC TLUEG TNG
avefAPTNTNG Kal
QVTLOTPODWG.

MovtehomoloUv pia
KOTAOTOON LE UL
ouvaptnon AeKTIKA,
apLloOunTka (pe mivaka
TILWVY), YEWHUETPIKA (UE
ypadLlkn mapaotoon) Kot
OUMPBOALKA (UE TUTO).

Bplokouv TIG TIHEG TTOU
UTopel va mapeL n
aveédptntn petapAnth anod
™ YpodLKn mapdotaon Kal
ord TG CUVONKES TNG
KOTAoTAOoNG.

Em\Uouv rpoBAnpato mou
povtehomolouvtal e
ouvopPTAOELG. AlTloAoyoUv
TLG OTTAVTNOELG TOUG
XPNOLLOTIOLWVTAG TLG
OVATOPOOTACELG TWV
ouvaptRoewV (Ypadkeg
TIOPOL.OTACELG, THVOKEG
TIHWV, TUTTIOUC) KoL
petapaivouv amo T pia
ovanapaotach otnv aAAn
(6mou eivat Suvatov).

A9.

Al0.

All

Mpoadlopilouv tn oxéon
TIOU GUVOEEL TIG QVTIOTOLYEG

TILEG SUO AVAAOYWVY TIOCWV.

ALEPEUVOUV CUYKEKPLUEVEG
OUVOPTAOELG TNG LOPPNG
y=ax. Ixedialouv tn
ypodLkr mapdotaoct Toug
Kal Slariotwvouv OTL elval
guBeia. E€nyolv yiatin
ypodLkr mapdotaon
SLEpxeTal amod TNV apxn Kal
Slepeuvolv to poAo tou a.

AtepguvoUlv TN petafoln
TOU Y yLa omoladAmoTte
povadiaia abénon tou x o
OUVAPTAOELG TNG HOPNG
y=0x. JUYKpivouv pe
OUVOPTAOELG TIOU N

Kavovikotnteg-
ZUVaPTAOELG

e avaAoya nood, n
ouvapTNoN y=0Xx.

(4 wpeg)

Méoa amno
TipoPANUaTa avaloywv
TIOOWV UIOopEL va
eloayBel kat va
SlepeuvnBein
oUVAPTNON Y=0X KAl oL
QVOTAPOOTACELG TNG. H
xpron g ypadukng
TapAoToonG amnod Toug
HaOnTég we epyaleio
Slepelivnong kot
QLTLOAOYNONG amoTeAsl
ONUOVTLKO OTOXO TWV
6pacTNPLOTATWV.

(evekTikEg
Spaotnplotnteg AA2,
AA3, AA4)

YxoAwo BiBAlo
(MaBnuartika B’
luuvaoiou, BAauog ka,
ITYE, 2014) map. 3.3.

Avtiotolxn evotnta
otov 08nyo yLa Tov
Exmalbeutiko

B-AA3-Avaloya mocd
(Texvoloyia/Mikpomelpdpato/B)
B-AA4-MetaBoAn

TETAYUEVNG
(Texvoloyia/Mikpornelpdpato/B)

Wnolako IxoAeio
http://dschool.edu.gr/
W3-fpadikn

TLOLPO.OTAON OXE0NC
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avtiotolyn HetaPfoln Tou y
Sev elval otabepn (my
TETPOYWVLKEC)

oavaAoyiog
http://photodentro.edu.gr/lor/r/
8521/2344?locale=el

EKmaldeuTIKO UALKO

Al12. EmiAUouv (adyeBpikd kat ,

9 A otnv LotoosAida tou
va,KbLKa npoB’nuam Y. Nauwdeiag Kat
QVAAOYWwV TTOCWV .

, NoAwtlopov Kumpou
XPNOLLOTIOLWVTAG TNV
ouvVapPTNON Y=0X.
A13. Movtelomolouv Kot Kavovikotnteg- Méow tng y=ax+B 2XOALKO BLpAlo
emAUouV (ypadLka Kot ZUVAPTAOELG TIpEMEL VoL ap)loeL va (MaBnuartika B’

3 1 . ) ) r tou, BAG )
a)\vsBpL’Ka) TtpoB?\r]uarla Me | ) GUVAPTNON y=ax+B OLVO((SELKVUE,taL 0 POAOG upvaoiou, BAapog ka
OUVOPTNOELS TNG HLopPPNC TWV YPOUUATWY OTNV ITYE, 2014) nap. 3.4.

= 4 L ) H L
y=ax+B. (4 wpeg) a)\vsB;)\a u,)q , Avtiotolyn evotnta
Al4. Alepeuvolv Tn cuvaptnon wetap 'r]tu)v (6 ) A wg otov 08nyo yLa Tov
y=ax+pB. E€stalouv to poAo napapétpwy (o, B). Exnadeutikd
Tou a (otaBepn petafoln EvSelkTikn
TOU Y yLo. oToladnToTe Spaoctnplotnta AAS.
povadiaia abénon tou x) WndLako ZxoAeio
KoL Tou B («onueio» TOUAC http://dschool.edu.gr/
JE Tov afova Twv y). WE-H Y=ay+B we
A15. Bpiokouv ta onpeia Topng petadopd tng W=ay
5 . http://photodentro.edu.gr/lor/r/
TG VPadUNG T[OLpOLO’TOLOF]Q 8521/2128
™G y=ox+P Ue Toug AEoVeg.
Al6. XpnotLuomolouv TLg http://photodentro.edu.gr/lor/r/
YPOPLKEG TTOPACTACELG YL 8521/2303?locale=el
™V eniAuvon e£loWOoEWV TNG
Hopdng ax+p=y. . .
EkmalbeuTikO UALKO
oTnV LotooeAida tou
Yr. Nowdeiag kat
MoAttiopou Kumpou
A17. Npoodlopilouv Tn oX£on Kavovikotnteg- Méow SpaotnplotNtwy | IxoAwo BiBAio
TIou ouvdéeL Suo ZUVOPTAOELG nipeneL va avadelxbolv | (Mabnuotika B

) 3 . . t r tou, BAG )
avrt?tpo¢wq avaioya o VTLOTPSDWC avéhoya ta Waitepa ' upvaoiou, BAapog ka
TIooaq. , , XOPOKTNPLOTLKA TWV ITYE, 2014) nap. 3.5.

ToOd, N cuvaptnon \
. . QVTLOTPOPWG , .
Al18. Alepeguvouy th ouvaptnony y=0/x , , Avtiotolyn evotnta
. ovAAoywv TTOCWV Kail ,
= o/x KoL T ypadikn tTng (2 ipec) A otov O6nyo yLa tov
mapaotoon. PEC. e unepfo r]q o€ EkmalSeuTiko
ovtldLOoTOAN UE Ta

A19. Em\Uouv mpoPAfpaTa avdloya ood katthy | B-AA7-H umepBoln-1

oVTLOTPOG WS OVAAOYywWV
TIOGWV XPNOLLOTIOLWVTOC
S1adopec avanmapacTAoeLg
NG ocuvaptTnong y=a/x.

guBeia.

(evéeiktikég
Spaotnplotntec AA6,
AA7)

B-AA7-H unepBoAn-2
(Texvoloyia/Mikpomelpdpato/B)

WndLako Zxoheio
http://dschool.edu.gr/

W3-Avtlotpodwg

avaAoya moca
http://photodentro.edu.gr/lor/r/
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8521/23427?locale=el

W3-YriepBoAEg

http://photodentro.edu.gr/lor/r/
8521/21267locale=el
Ekmatdeutikod UALKO
oTnVv LotooeAida tou

Y. Nowdeiag kat
MoAttiopou Kimpou

A20.

AlepguvoUV TIG LBLOTNTEG
Twv Suvapewv e Baon
PNTO Kal eKBETN PUGCLKO, TLG
Slatumwvouv ou PBOAKA
KOL TLG OLTLOAOYOUV

AAyeBpikn napdotaon

® OQVATIAPOOTAOELG
aplBuwv, cuvtoun
vpodn aptbBuol

Ol paBntég ano tov
OPLOUO TWV SUVAUEWY,
HEOW KATAAANAWV
Spaotnplotitwy,
odnyouvtal oTLg

YxoALko BLBAlo
(MaBnpoatika A’
lupvaoiou,
BavSouAdkng ka, ITYE,
2014) nap. 7.8, 7.9,

XPNOLUOTIOLWVTAG TOV (8 wpeg) 1SLOTNTEC KaL omod TLG 7.10.
0pLoUo ™G duvaung. L65LO'E'T]TEQ otn AvticTown evétnta
A21. KataAnyouv otov oplopd Latunu’)on TOL,) otov 08nyo yLa Tov
. . 0OpLOpOU TNG Suvapng .
TWV SUVAUEWV E AKEPOLO , , EkmabeuTiko
. , LLE apVNTLKO EKOETN.
€KOETN, eMeKTELVOUV TIG ) ,
. . Erudiwén eival pa
LOLOTNTEG TWV SUVAUEWY UE , ,
dUOLKO EKBETN KAL TLG Loopportia o;:/auessa Wnoroko Zxoleio
XpNoLUoTolovV oE otmv EYVOLO OyKn http://dschool.edu.gr/
rpoBAApaTa KaTovonon Ko otn ’
' Sladkaotikn yvwon. Wi-Avvaueig
A22. Xpnotuonmo()v mv http://photodentro.edu.gr/I
, , or/r/8521/1952?|ocale=el
TuTontolnévn popdn yla
va EKPPAcoUV peyAAoug ExmaldeuTikod UALKO
KOl hLkpoUG aplBuouc. oTnV LotooeAida tou
A23. Ymoloyilouv tnv TIun Yn. I'Iouﬁeu’xc 'fal
, , MoAttiopou Kumpou
AMAWV apLlOuNTIKWY
TIPOOTACEWV TIOU
TIEPLEXOUV KOl SUVAELG.
A24. AlgepeuvoUV KAVOVIKOTNTEG AAyeBpikn napaotaon | Me §pactnploTnTES YxoAwo BiBAlo
|fou ekppalouv TO YEVIKO o petapanrec, uovrs)«?noinonc (Maenp}aukd B
Opo TOUG YE pUla aAyePpLkn , KOTOOTACEWV, lfuuvaociou, BAapog ka,
) alyeBPLKES . .
napdaotaon. , METADPAONG AEKTIKWV ITYE, 2014) nap. 1.1.
TIaPUOTAGELS kat Slatunwoewy, Kat
A25. MovtehomoloUv éva armhol L Avtiotolyn evotnta
. , UTTOAOYLOLOU .
TPOPBANUA UE Lo METAOXNMUATIOMOL , , otov 08nyo yla tov
oAyeBplkn mapdotoon. ApIBUNTKWY TV, Exmadeutikd
(5 wpeg) avadelkviEeTal n
A26. AmormoloUv amAEg avaykn xpnong
OAYEBPLKEG MAPAOTACELS UE . , ,
. VBOBPGEL; . P oK a}\VE,BpLan WndLako ZxoAeio
N bon ,nq . apaotaon. http://dschool.edu.gr/
ETUUEPLOTLKNG LOLOTNTAG (ev6 ,
(amaloidr mapévBeong kot ;V ELKHK{? A48) W3-MetaBAnTég Kot
avaywyn opoilwv 6pwv). pagtnplothta e€lowoelg
, http://photodentro.edu.gr/lor/r/
A27. Ymoloyilouv tnv 8521/5609?locale=el
OPLOUNTIKA TLUA HLOg
oAyEBPLKAG O PAOTACNG

yla Se80UEVEG TIUEC TWV

ApaoTNPELOTNTEC YLaL T
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A28.

petaPAnTwv. Alakpivouv to
pOAo TNG LeTAPANTAC o€
HLO TTAPAOTACN ATIO TO
pOAO TOU QYVWOTOU OE {La
elowon.

Avayvwpilouv otolxeia tng
doung piag ahyePpikng
napaoctaong (my n x+4(x-3)
gival aBpolopa pe 6poug to
X KOLL TO YLVOlEVO 4(x-3),
TIOU €XEL MOPAYOVTEG TO 4
KOlL TO X-3 KAT).

HoBnuatikad ano to
TPOYPOUpQL
«Exknaideuon twv
TALSLWV TNG
LOUGOUALOVIKNG
peovdtnTag 0otN

Opakn»
(http://goo.gl/162sTH)

ExkmalSeutikd UALKO
otnv lotooeAida tou
Y. Nadeiag Kat

MoAttiopou Kimpou

A29.

A30.

A31.

A32.

Movtelomololv
TPOBAAATO UE YPAUULKES
€§L0W0ELG TNG HOPDAG
ox+B=yx+6 (Ue ayvwoto Kal
ota 600 PEAN) KaLTLg
£TUAUOUV aPLOUNTLKA KoL
vpadkd. EAéyxouv av n
AUon tne e€lowaong eivat
Kal AUon Tou mPoBARATOG.

ErmttAbovuv tnv e€icwaon
ax+B=yx+d (ko GAAeG TTou
TIEPLEXOUV TIAPEVOEDELG
A/kot kKAdopata Kot
QVAYOVTOL O€ AUTAVY),
XPNOLLOTIOLWVTAC APXLKA
Sladopa povtéda —
HeTadOpPEG KaL oTN
CUVEXELD TIG LBLOTNTEC TNG
LooTNTAC.

Avayvwpllouv av €vag
oplBudc eivat Abon g
e€lowong n/kaL tou
avtiotolyou mpoPAnuaroc.

Avayvwpilouv OTL pLa
eflowon pmopel va €xet
amnelpeg AUCELG ) KOpia
Aoon.

lootntec—aviootnteg

e n etlowon (ax+B=yx+6)
w¢ epyaleio emilvong
mpoBANUATWY

® UeTaoXNMatopol
eflowonc.

(8 wpeg)

Méoa amno
SpaoTnPLOTNTEG OL
pHaBntég Slatumwvouv
TG LOLOTNTEG TNG
LoOTNTAG KoL ETUAUOUV
gflowoelg. Elvat
OKOTILLO N XpPrion
TIPOKTLKWVY KAVOVWV Vol
KNV odnynoeL otnv
OMWAELQ TOU VONUATOC,
OAAG VO UTTAPYOUV
ouvexeic avadopeg
OTLG QVTLOTOLYEG
HOONUATIKEG LOEEG.

‘Eudacn otnv emiluon

TPoBANUATWY
€€LOWOEWV KOL TN
oUVSOECK) TOUG E TIC
OUVOPTAOELG.

(evbelkTIKEC
Spaotnpiotnteg AAS9,
AA10)

YXoALKO BLBAio
(MaBnpartika B
luuvaoiou, BAGuog Ka,
ITYE, 2014) ntap. 1.2 ka
1.4.

AvtioTolyn evotnta
otov 06nyo yla tov
Exmalbeutiko

Wndrakd ZxoAeio
http://dschool.edu.gr/

Y3I-Avarnapdotoon

e€lowong oe uyo
http://photodentro.edu.gr/lor/r/
8521/2251?locale=el

W3-EniAuon

YEWUETPLKOU
poBANUATOC

http://photodentro.edu.gr/lor/r/
8521/2250?locale=el

Ekmatdeutikod UALKO
oTnVv LotooeAida tou
Yr. Nawdeiag kat

MoAttiopou Kimpou
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Npoodokwpeva Mabnolaka

, Baowa Oépata
AnoteAéopata H

ApactnplotnTee’

EKTtOLEUTLKO UALKO

1. Avayvwpilouv tn Stadopd NpooavatoAlopdg oto
avapeoa og euBLypapUo XWwpo

) 810 . , ,
THIHA Kot dravuoua e O¢oelg, dieuBuvoelg

2. Avamnaplotolv B€osLg, kat SLabpopes

81euBUVOoELG KaL SLSPOUEG e §GUNON TOU XWPOU Kat

he tn PonBela OUVTETOYEVEG

Slavuopdtwv. ,
(3 wpeg)

(evbektikn
épaotnpiotnta A1)

YXoALKO BLBAlo
MaBnuatika B’
lupvaoiou, M. BAauocg
K.Q., ITYE, 2014, Mépog
B, Ked. 2° (uévo n map.
2.5).

Avtiotolyn evotnta
otov 06nyo yla tov
Exmatbeutiko

Wndako ZxoAeio
http://dschool.edu.gr/

ApaoTnPLOTNTEG yLaL T
HoONUOTIKA Ao To
TpOYpappa
«Eknaidsvon twv
matdlwy TNg
LLOUOCOUAUOVLKAG
LLELOVOTNTAC OTN

Opakn»
(http://go0.gl/162sTH)

EKTOULOEUTIKO UALKO
otnVv totoosAida tou Y.

Naideiog kat
MNoAttiopov Kumpou

3. Alepguvolv Kat alttohoyolv | TEWHUETPLKA OXHHOTO
TG LBLOTNTEG TWV
VEWMUETPIKWY OXNUATWV PE
EMAYWYLIKOUE GUANOYLOUOUC
Kol (LN TuTtikég) amodeifelg.

e avaAuon Twv
VEWUETPLKWY
OXNUATWV OE oTolXEla
KoL LBLOTNTEG

4. Xpnowomnololv kavova, ® KATAOKEVEG KOl
Sdapntn kot aA\a epyaleia oxeSLaopoc
yla va oxedldcouv YEWUETPLKWV
YEWUETPLKA OXAMATAL. oXNUATWY

Ot paBbntég Ba
KOTOLOKEUAOOULV Ta
{ntoupueva oxnuoTa
(r.x.kaTaoKkeUN TOU
KowoU onueiov Twv
TPLWV LECOKABETWY,
TPLWV SLXOTOHWY,
TPWV LYWV N TPLWV
Slapéowy evog
TPLYWVOU, KOTOLOKEUN
KOVOVLKWV TIOAUYWVWV

IxoAwo BiBAio
MaBnuatika B’
lfupvaoiou, M. BAauog
k.. (ITYE, 2014), Mépoc
B, Ked. 3°

B-FA2-3xéaon
EYYEYPAUHUEVNG -

ETUKEVTPNG
(Texvoloyia/Mikpomelpdpatoa/B)

B-FA3-Yyin -OpBodkevipo
(Texvoloyia/Muwkpomelpduata/B)

6 . . ' ' . ' i
OL TPOTELWVOUEVES SPAOTNPLOTNTES ElvaL LOVO EVOEIKTIKEG KOl O EKTIOLOEUTLKOG Bal TIPETEL val
EUMAOUTIOEL TO UALKO UE SpacTnpLlOTNTEG yLa TN SLEpelvnon, TNV KATAvONnon aAAd Kal TV EUnESwon

TWV EVVOLWV KAl TWV SLaSLIKACLWV.
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(6 wpeg) EVYYEYPOUUEVWY OF

KUKAO) Kot WndLako ZxoAelo
0€LOTIOLWVTOG TLC http://dschool.edu.gr/
SuvaToTNTEC Kivnong
KOl LETPNONG TOU
Aoylopikou, Ba Ekmatdeutikd UALKO
gvtonioouv otnv LotooeAida tou Y.
avaAlolwTeg oxEOELG Naudeiag kat
kat Ba Slatumwoouy NoAwtiopov Kumpou
L61oTNTEC.
(evéeiktikég
dpaatnpiotntec M1,
ra2)

5. Avayvwpilouv tn onuaocia Metaoxnuatiopoi O LETACXNMOTLOMOG ZXoAKO BLBAlo

re.

r7.

r8.

NG HeTadopag KoL TNG
OTPOdIC OTIC YEWUETPLKEG
KATOLOKEUEG KOL TNV
aLTLoAdynon LOTATWY TWV
OXNUATWV.

Katoaokeudalouv To oxnuo
TIOU TIPOKUTITEL ATTO TN
petadopd A th otpodn VoG
oXNUaTog Kot avayvwpilouv
TN oX£0N TOU HE TO apPXLKO.

Avayvwpilouv oxnuota pe
afova ouppeTplog A KEVIPO
OUMMETPlAG KalL
KATo.oKeUG{ouV Ta
OUHUETPLIKA YEWUETPLKWV
OXNUATWV WG TIPOC
Sladopoug atoveg 1 KEvTpa
O€ TIPAYMATLKO Kol PndLlako
niepLBaAAov.

Evtomnilouv TIg YEWUETPLKEG
LBLOTNTEC TN ALOVIKNG Kall
TNG KEVTIPLKAG CUMUETPLAG.

e petadopa KoL otpodn

e afovik cuppeTpia
(Avakhaon)

® KEVTPIKI CUMMETPlO

(12 wpeg)

«TLOPAAANAN
petadopa» Exel
xpnotpornotnOet
£Upeoca otnV
KOTALOKEUT TNG
napaAAnAng mpog
So0sioa eubela
(uetadopd Tou
yVwHova) Kal pnopet
va xpnotuomnotnBet yia
TNV aLTloAdynon tng
LOOTNTAG TWV YWVLWV
TIou oxnuoti{ovtal ano
U0 mapalAnAsc kat
plo TEpvouoa.

H «avdakhaon» wg
npog dfova aflomolel
TV évvola tng
LECOKABETNC.

O SuvapLkog
XQPOAKTNPOC TWV
LETAOYNUATIOUWY
avaSELKVUETOAL UE TN
xpnon Aoylopwkou.

(evbeiktikég
épaaotnplotntec A4,
A5, FA6)

(MaBnuatika A’
lfupvaaiovu,
BavSéouAakng ka, ITYE,
2014), Mépog B,
Kedbdhawo 2° (uovo n
nap. 2.5)

B-Ir'A4-
METOoXNUOTIOUOG
onuelou
(Texvoloyia/Mikpomelpduata/B)
Wndako ZxoAeio
http://dschool.edu.gr/

W3-AumAwvovTag
oynuata
http://photodentro.edu.gr/lor/r/
8521/1905?locale=el

Y3-Afovec oupuETpiog
KOLVOVLKWV TIOAUYWVWV

http://photodentro.edu.gr/lor/r/
8521/1906?locale=el

Y3-Keviplk CUMUETPLAL

onueiou
http://photodentro.edu.gr/lor/r/
8521/2171?locale=el

W3-AfoVLKr) CUMUETPLa

oXNUATWY
http://photodentro.edu.gr/lor/r/
8521/2075?locale=el

EKOULSEUTIKO UALKO
otnVv LotoosAida tou Y.

Naideiag kal
NoAwttopov Kumpou

http://www.e-
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yliko.gr/Lists/List7/simm
etria.aspx

M1.Avayvwpillouv tn oxéon
QVALECA OE UAKOG
SLapETpOU, URKOG KUKAOU
Kol LKog To€ou Kot
OLTLOAOYOUV TOUC OXETIKOUG
TUTOUG.

Métpnon LAKOUG

® LUETPNON HE [N TUTIKEC
KOLL TUTTLKEG LOVASEG

METPNONG HAKOUG
(2 wpeg)

H pétpnon tou KUKAou
LE HOlpEG Kal povadeg
MNKOUC poodEpETaL
yla pia oulntnon
OXETIKA UE Ta
TIAEOVEKTALOTA KL TAL
HLELOVEKTALLATO TWV
600 povadwv
METPNONG.

2XoALKO BLBAlo
(MaBnuartika B’
lfuuvaoiou, BAapog Ka,
ITYE, 2014) ked.3
(mapdypadol 3.3, 3.4)

Avtiotolyn evotnta
otov 06nyo yla Tov
EkmalSeuTIiko

WndLako ZxoAeio
http://dschool.edu.gr/

W3-Mrnkog toou
http://photodentro.edu.gr/lor/r/
8521/22942locale=el

EKOULEEUTIKO UALKO
otnVv LotoosAida tou Y.

Naideiog kat
MNoAttiopov Kumpou

M2.Avayvwpilouv Kal
Kataokevalouv
LOEUPASLIKEG ETULPAVELEC LE
Bdaon L8LOTNTEG KOL OYEDELG
yLO VO OLTLOAOYGOUV TOUG
YVWOoToU¢ TuTtoug epBadou.

M3.Alepeuvouv Kat
SLOTUTTWVOUVTO
MuBayopelo Bewpnua Kot
10 avtiotpodd Tou Kal Ta
XPNOLOTIOLOUV YLa TOV
UTTOAOYLOUO UNKWV Kol TOV
nPocSLopLopo opbwv
YWVLWV.

M4.Ymioloyilouv to eufado
KUKALKOU &ilokou Kail
KUKALKOU TOMEQ.

M5.EmtiAUouv mpofAnuota
UTtOAOYLOUOU EpBadwv pe
™ XPrRon KataAAnAwv
povadwv péEtpnong (ue
Bdon tnv akpipela mou
amatteitat).

Métpnon emudavelag

o ALEDEC KAl EUUECES
OUYKpLOELG
ETULPAVELWV.

e Métpnon e pn
TUTIKEC KOLL TUTTLKEG
HOVASEC HETPNONG
erpaveLwv

(16 wpeg)

Mo tn dnuoupyia Twv
TUTtWVY gpBadol Twy
VEWUETPLKWV
oxnUatwv eivat
Baolkog o
UETAOYNUATLOUOC TOUG
o€ amAouotepa
oxnuata pe datrpnon
Tou gpPadol.

(evbeiktikég
dpaotnpiotntec MA1,
MA2, MA3, MA4)

IxoAwo BLBAio
MaBnuatika B’
lfupvaoiou, M. BAauog
k.&. (ITYE, 2014), Mépoc
B, Kedb. 1°& 3°.
Avtiotolxn evotnta
otov 06nyo yla Tov
EkmalSeuTIkO

B-MA3-MNuBayopelo
Bewpnua
(Texvoloyia/Mikpomelpdpatoa/B)
B-MA4-EpBadov
KUKALKOU Siokou
(Texvoloyia/Mikpornelpdpato/B)

Wnolako IxoAeio
http://dschool.edu.gr/

W3-EuBadov KUKALKOU

TOUEQ
http://photodentro.edu.gr/lor/r/
8521/2162?locale=el

ApaotnploTNTEG yLa T
padnpatikd amnod to
TPOYPOUUQ
«Eknaideuon twy

TaLSLWVY TNG
LLOUOOUAUOVLKAC
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UE LOV(')TI']T(IC otn

Opakn»
(http://goo.gl/162sTH)

EKTalSEUTIKO UALKO
otnv wtooeAidba tou Y.

Naideiag kat
NoAwttopov Kumpou

Me6.YrtoAoyilouv ywvieg
(kAloglg) xpnolpomOLWVTAC
LBLOTNTEC N OXEOELG (OpoLa
opBoywvia tpiywva, Adyoc
gUOUYPAUUWY TUNUATWY).

M?7.Yroloyilouv toug
TPLYWVOUETPLKOUG
aplBpol¢ Twv ywviwy 30°,
45° ko 60°. Xpnowlonolouv
TOUG TPLYWVOUETPLKOUG
aplBuoug (edamtopévn,
nuitovo kat cuvnuitovo
oelag ywviag) yla tov
UTTOAOYLOUO YWVLWV.

M8.Xpnotuomololv To
MuBayopelo Bewpnua Kat
Vv TplYWVOUETPLA yLa TV
eniAuon evog opBoywviou
TPLYWVOU OE OXETIKA
npofAnuara.

Tplywvopetpia

(8 wpeg)

Me adetnpia tnv
gpUnvela Twv
TIWVaKidwv 08LKAG
KukAodoplag (kAion
Spduou) yivetal pla
Tpwtn avoadopd otnv
£VVOLOl TNC OUOLOTNTAG
TPYWVWV Kal otnv
QVAyYKN €Loaywyng
TPLYWVOUETPLKWV
opLlOpwv.

(evéektikn
dpaotnpiotnta MAS5)

ZxoAwo BLBAio
MaBnuatika B’
lfupvaoiou, M. BAApog
K.Q.( ITYE, 2014), Mépog
B, Ked. 2°.

AvtioTolyn evotnta
otov O6nyo yla tov
Exmaibeutiko

Wndakod 2xoAelo
http://dschool.edu.gr/

W3-KAion §pouou -
edamntouévn

http://photodentro.edu.gr/lor/r/
8521/2000?locale=el

Y3-yyebioon ywviag pe

OUYKEKPLUEVO NUitovo
http://photodentro.edu.gr/lor/r/
8521/1996?locale=el

EKTalSEUTIKO UALKO
otnv wtooeAida tou Y.

Naideiag kat
NoAwttopov Kumpou
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Npoodokwpeva Mabnolaka

AnoteAéopara Baowa Oépata ApactnplotnTeg’ EKMoLSUTIKO UALKO
J1. AlATUTIWVOUV EPWTHHOTA Asdopéva (evbeikTikn Mépocg tou 4°
Tou a.popouv To eVpUTEPO o SUMoVH bpaotnplotnta 3A1) kedataiov tou BiLBAilou:
KOLWVWVIKO TtepLlBaAlov Kot an MaBnuatika B
avamnapdotaon ,

TIOU Va. UIopouV va

amavtnBouv pe dedopéva
armd MPayHOTIKEG f (4 wpeg)
UTTOOETLKEG KOTOLOTAOELG.

gpunveia dedopévwy

22. Alakpivouv Toug miBavoug
TPOMOUG GUANOYNG
debopévwy (amoypadn —
SLapkng kataypadn-
SdeypatoAnyiay).

23. Kataokeualouv KUKALKA
Slaypapparta Kot
Slaypapparta SLacmopdc.

4. Avayvwpilouv otLn
ouoyEtlon avapeoa o dUo
XOPOAKTNPLOTIKA Sev elval
KOT avaykn ox€on atltiou
QMOTEAECUATOC.

25. Avayvwpilouv ecdaApévoug
f/ Kal mapamAavnTikoug
TPOMOUG KATAOKEUNG KOl
mapouciacng OTATIOTIKWY
SLaypapUATWY TTOU
oxetilovtal pe To euPadov.

26. E€eTtadlouv KPLTIKA
OTATLOTIKEG EPEUVEC Kall
£punveieg Toug.

lupvaociou (BAdpog,

Apoutoag kAT, ITYE,

2014) pe katdAAnAeg
TPOTIOTOLNOELG.

AvtioTolyn evotnta
otov 06nyo yla tov
Exmaldeutikd

Wndako ZxoAeio
http://dschool.edu.gr/

W3-KukAko Stdypappo-

Elkovoypaupuo
http://photodentro.edu.gr/lor/r/
8521/55167locale=el

W3-KukALKO SLaypappa
http://photodentro.edu.gr/lor/r/
8521/5376?locale=el

ApaoTnpLOTNTEG yLa T
HaBnpaTKA oo To
TPOYPOUUQL
«Eknaideuon Twy
TALSLWVY TNG
LOUGOUALOVIKNG
UELOVOTNTAG OTN

Opakn»
(http://go0.gl/162sTH)

EKTalSEUTIKO UALKO
otnv wtooeAidba tou Y.

MNaideiog kat
MNoAttiopov Kumpou

7 I . . . ] ' )
OL TPOTELWVOUEVES SPAOTNPLOTNTES ElvaL LOVO EVOEIKTIKEG KOl O EKTIOLOEUTLKOG Bal TIPETEL val
EUMAOUTIOEL TO UALKO UE SpacTnpLlOTNTEG yLa TN SLEpelvnon, TNV KATAvONnon aAAd Kal TV EUnESwon

TWV EVVOLWV KAl TWV SLaSLIKACLWV.
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37. Alepeuvouv L8LOTNTEG TNC Métpa Oéong (evbetktikn Mépog tou 4ou
HEONG TIUAG. (2 pec) Spaotnpiotnta 3A2) | kedpalaiou tou BLBAiou:
MaBnuatika B’
lupvaoiou (BAGuog,
ApouTtoag KA, ITYE,
2014) pe KatdAAnAeg
TPOTIOTIOLH OELG
http://illuminations.nc
tm.org/activitydetail.a
spx?ID=160
B-2A2-06nylec-Aldpeoog,
Méon Tun
(Texvoloyia/Mwkpormnelpdparta,/B)
28. Alepeuvolv TRV £wola TNG MetafAntétnTa H puetaBAntotnta twv
petaBAntoTNTAC KOl T (1 wpa) debouévwy yla to
XOPOKTNPLOTLKA TNG. Uyoc evog avipwrou
EKTOC oo TOV
apayovta tne nAtkiag,
uropei va opeiretal
KaL o opaiuata
UETPNONG.

EVOELKTIKECG SpaoTNPLOTNTEC

A/A Nepypadn Spaotnplotntag

nMA

ApAl | Mua pikpn aiBouoa tou oxoAeiou pag €xel 6AMed0 OXAUATOC TETPpAYWVOU TIAEUPAS 4 m. Mwa | Ap2,

AaAAn aiBouoa €xelL emiong danedo oxnuatog tetpaywvou, arlld Sutddolou sppadou. Noco | Ap3
eival To pRKkog g mAeupag tou damédou g Seutepnc aibouoag;

AAl H mapakdtw ypadikn mapdotocn Seixvel tn Oegpuokpacia T (oe Pabuolg Kehoiou) evog | A4, A5,

TOTOU KATA TN SLapKeLa evog 24wpou.

9

11

=1

[@

4

76 27 1)

a) Mowa eival n eAdylotn Kal mola n peylotn Bepuokpacia; Mol wpa tou 24wpou
oupBaivouv; Mola onueia tng ypadikng mapdotaocng Seixvouv TNV eAAXLOTN Kal T HEYLOTN

A8
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Beppokpaocia;

B) Nola eival n Beppokpacia otig 2 TN vUXTA, OTLG 2 TO HeonUépL Kat oTig 11 to Bpadu; Mola
wpa n Bepuokpaocia eivat 62C;

V) TLekdpalel pe Baon to mpoPAnua to onpeio (20, 9) TNG ypadLKNG MAPACTAONG;

8) Moteg dAAeg mAnpodopleg UmMopoU e VoL AVTANCOULE Ao auth Th ypadlkn mapdotoon;

AA2 To 60% TnG Malag Tou pooxapiolou Kpéatog eival vepo. Me Bdaon auth thv mAnpodopia | A9, Al0,
CUUMANPWOTE TOV TlivaKa: Al12
ualo kpéatog oe Kg (x) 2 6 8 20
nala vepou oe Kg (y) 6
Elvat n "pada kpéatog" (x) kat n "pala vepou" (y) mood avaloya; Mola oxéon cuvdéel ta dUo
nood; MNoleg TIUEG Umopel va tapel n UeTaBAnti x; Kataokeudote T ypadlkn mapdotooh
™G ouvaptnong, TMePLypaYTe Kol €ENYNOTE TA XOPOKTNPLOTIKA TNG (Yia mopadelypa, to
oXNHA TNC, KATIOLO ONUELA TNC KATT).
AA3 — e | e ~ | | A5, A7,
Apyelo ETegepyadiac ATogToAf MopdBupa  Mpdgnue :;);Ez; Emegepyodic  ATodiort  MepdBupg 6| w=174x |
eerth= E I\ e=17an] e L o * E A8I Agl
{rog Beviivn (I110]
g ok A10
2 3480 4 ay
3 5220 4z
100 4l eoel 7y
5 87L | .
- oazep i
o .-'". ARERHS 1 ;: “
e ol 15sef 4o, ‘
50 - 10 S |
.l'. 11 19.14]), 174 e
. - o 12 20.88], 174
- 13 22.62 .
* ey 1a| 2a3ef, T4
- 15 WAL g7 p
20 - 16| 2784l “ ® £} o & ‘
-~ i I ) ‘
L o] 3a0ef, T4 «
10 10 0 30 40 50 20 348 s 174
21 36.54 s 174 4
an) 22| 38.38[, 7,
ul fmp 17y ]

o il ! o o J
Xpnowomololv ™ Suvatotnta TMOAMAMAWV avVaATMOPOoTACEWY (TUMOG, TvaKkog TLHWY,
YPOdLIKN avarmapAaotacn) Twv HabnuoTKwY avilKelévwy tou F-Probe, yla va petaBolv and
Ta avaAoya ocd otn cuvaptnon P=ayx Kot va dlepeuvroouv To poAo Tou a otn ypadlki Tng
napactoon.

Apyxeia: B-AA3-Avaloya mooca-OUAAo epyaciag, Apxelo Frobe (a,B,y), Apxeio Frobe (§,€)
(oto dpdkelo Texvoloyia/Mikponelpdpata/B)
AA4 Me 1o Geogebra Siepsuvolv tn peTtafoAr TNg TETAYUEVNC EVOC onpeiou TTou avikel os pia | All

euBela tng popdng Y=ay, otav n TETUNUEVN Tou auéavetal povadloia Kal Slamotwvouy otL
n WuetaBoln autn ival otabepn kot LooUTal PE TNV KAloN a TnG eubsiac. AlmIoTWVoUV OTL
oUTO Sev LoYVEL o€ YPAPIKEC TTOPACTACELC CUVOPTIOEWVY TIoU Sev gival euBeiec.
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€7 B-AD11-metaboli tetagmenis.ggb = | B || . 4 !
e Erovte Eomet Tonitns Borpen Apxelo: B-AA4-MetaoAn TeTaypEVNG
l AINE: " WMzraxivion Bl (oto dpdxeho Texvoloyia/Mikpormetpdpara,/B)
oy 5 == 4| Sdpers fjemAéere avikejueva ( Esc) =2
pagikd BEE)
g £y =15x
4
e
202 A
1
] -4 3 1 7 o1 2 3 4 5 ] T
/, | Merakivnon anpieiou A
-3
-4
MeraBoAfTouy: 1
MeTapoAn Tou y:
-6
Eaywyi: ]

AA5

O NavAocg mnye yla koUpepa. Otav yupLoe 0To omitL Tou, Koltate otov KaBpEdtn Tou Kot
eine: «Eival moAU kovta!».

Anodaotoe va pnv EavakoPel Tol LaAALA TOU Yo HeyaAo SLACTNUA KAl Vo LETPAEL TTOCO
yprnyopa peyaAwvouv. O mapakatw mivakag Seixvel to pnkog twv poAAlwy tou Mavlou (og
£KATOOTA) OTWG TO HETPOUOE KABE punva:

Xpovog (og punveg) 0 1 2 3 4 5 6

Mnkog (og ekatootad) 2 3,5 5 6,5

1. N6co pakpla nTav ta paAid tou MadAou HETA TO KOUPEUQ,;
2. a. Nooco pokpla Ba eival to LAAALA TOU OE TIEVTE PAVEG;
B. Tati eivat eUKOAO Vo UTTOAOYLOTEL QUTO TO UNKOC;

3. a. Moéoo pakpld Ba eival to paAAd tou MavAou PeTA amod £va XpOvo, OV GUVEXLOOUV va
LEYOAWVOUV UE ToV 610 pubuod Kal Sev KOUPEUTEL;

B. Ixeblaote éva ypadnua mou va Seiyvel mwg peyalwvouv ta paAild tou MavAou otn
SlapkeLa evog €Toug, av 6ev koupeutel. Meplypadte To oxUa TOU ypodrUaToG.

Y. Metd amnd moéocoug pARveg ta poAAld tou Madlou Ba éxouv HAKOC 29 €KATOOTA;

6. Tpayte évav TUTO yla va UTOAOYILETE TO HUAKOC TwV HOAAWY av EEPETE TTOCGOL UAVEG
Tépaocav arm' To KoOUPEUQ.

4. Ta poAALA tnN¢ 2odiag gival 20 EKATOOTA HaKPLA Kal peyodwvouv pe otabepod pubuod 1,4
£KATOOTA KABe pAva. Mpayte évav TOMO ylo va UTIOAOYIZETE TO UAKOC TWV HOAALWVY TNC
Jodlag PLeTd amnod KAMoLoug UAVEG. 2XESLAOTE £va ypadnua.

A13,
A14,
Al6

AA6

Mo éva opBoywvLo olkdmedo yvwpiloupe OTL EXeL UPadOV 240 m?, aAld Sev yvwplloupe TIg
Slootdoelg Tou.

Av To HnRKocg eival 20m, oo eival To MAATog Tou; MNoco PeydAo Kal mdoo ULKPO UMopEel va
elval to pnkoc; Na e€etdoete av oL SLAOTACELG TOU €ival avaioya mood.

AV TO UAKOC €lval X KoL To TIAATOC P pmopeite va ekdpAoete To P wG ouvapTnon Tou X;
Ixeblaote T ypadLkn mapdoTacn tng cuvAapTNONG.

ATO T ypadLkh mTapdotacn Unopeite vo poodloploeTe TIG SLAOTACELS, WOTE TO OLKOTESO Vol
elval TeTtpaywvo;

Al7,
A18,
Al19
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AA7

€2 8-A07-Vpervoli-Lagb lolO ] (5o anr vpevoizags =S
Aoxelo Emegeoyaoia MooBoi Oueis EmAoyés EpyaAcia MapGeupo Boreeia Aoxeio Emegeoyavia MooBoA Oyeic EmiAoyés Epyadsia mpasupo Borigeia

A e . Merakivnon @ Merakivnon ®
b - x s "X /—/,lABC Sdpere 1 emrégre aviielueva ( Esc) o . 5 kol [ p—— ®

rpagird 2 roagnd rpagKd 2 S rpuw/m

Bpaompiomre:
paoTpIsTTES EpBativ opeoywviou= 6.5
Bpaompismra 5

4 M

0lo,

o 1 7 3
Weraismon anjiiou M

Ao ivwr

[5] Egaywyi

Eoaywy:

Me to Geogebra Siepeuvolv to poAo Tou a otn ypadikr mapdotaon tng P=a/x, Tn ox€on Twv
vpodKwy mapactdoswy P=o/x kot P=—a/y, TN CUHHUETPLA TWV KAASWV TNG UTEPBOANG WG
TPOG TNV apx Twv afovwy, Tn BETIKN 1 apvNTIKN LETABOAN TN TETAYUEVNG OTOV AUEAVETAL N
TETUNUEVN (TMTpwTo apxelo) kal Tn oxéon Tou a pe To epBadod Tou opBoywviou ou oxnuatilel
€va onpeio tng untepPoAnc pe toug agoveg (deltepo apyeio).

Apxeio: B-AA7-H umepBohn-1, B-AA7-H umepBoAn-2 (oto déxelo Texvoroyia/Mikponeipdparta/B)

Al18

AA8

Ma va "dovpe" pa aAyeBpiki mapdotoon (Onmwe n 3x + 2 ), UMOPOUUE

va XpNOLUOTIOLooUE opBoywvia PNKOUG X Kal TIAATOUG 1 yla To X Kot X g
TeTpaywva TAEUpag 1 ywa to 1. Etol, n mapdoctacn 3x+2 UMopel va
QTELKOVLOTEL OTIWG oTo oxAua 1. Xpnotomolwwvtag autd ta "mAakakia”,
UIOpOUUE va BpoUe To SUTAAGLO TNG TapAoTacng X+3, Onw¢ gaivetal oto oxn po 2.

Illnmz{

axrpo 1

1
1

1

X+3 X 3

-
"y

-
=y

2x+3)=2x+2.3
=2x+6

o) Xpnolgomowwvtag to MAaKAKLa ypate o amholotepn Hopdn TG MAPUOTACELG: 2X+3X ,
5x=2x, 2x+5x+2, (2x+3)+(5x+3)

B) Mrmopeite va XPNOLUOTIOLOETE TNV EMIUEPLOTIKA LOTNTA, YL VA QTTAOTIOLNOETE TG (OLEG
TIOPOOTACELG;

y) Kamotog padntng éypade: 2x+5+6x=13x. Eival cwoto n Aabog; EEnynote tnv andvinon
0aG LE Toug SU0 TPOTIOUG TTOU XPNOLUOTIOLRCATE 6Ta SU0 MPONYOULEVA EPWTHLATA.

A26,
A28

AA9

JTa MapaKATw oxnuata neplypddovrot SUo (SLapopeTIikEC) eELOWOELC. 2TO €va oxNUa OAa Ta
oakoUAakia €xouv To i6lo Bapog kat n uyopld Looppomel. Ito AAAO OXAHO TA TTAOKAKLA LE
TO ypappa x ekppalouv 1o 610 aplBuo. Mmopeite va Bpeite (xwpic xapti kot poALBL) TO
Bdapog mou €xel KABe cakoUAGKL Kal Tov aplBud nou ekdpalel to x; MeplypdPTe TOV TPOTO
mou AUoarte KABe mPOPANUO, TPWTA He AOYLA KAl LETA HE LOONUATIKEG OXEOTELG.

E e

=1
=1 E
=1 £

e
o
|

A30
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AA10 | Auo ypadeia volkialouv auvtokivnta. To ypadeio «TAZIAIA» Taipvel yla Sikalwpa evolkiaong | A29
30 € kat 0,20€ ywa kdBe xWopetpo. To ypadeio «AEADOI» Talpvel 6€ ylo Sikoilwpa
evolkiaong kat 0,50€ yla kaBe xALopeTpo. (a) Na Bpeite tig ouvaptnoslg mou Sivouv To T0Co
TIOU TIPETIEL VA TIANPWOOUUE ot KABe ypadeio yla x xAopeTpa dtadpounc. (B) Na yivouv ot
YPOPLKEC TTAPACTACELG TWV CUVOPTACEWY 0TO (810 cuotnua afovwy. (y) Mo mooa XIALOPETpa
Ba MANpwOEel kat ota SUo ypadeia To i6Lo MOoO; MMOPELTE VA ATIAVIHOETE UE TIEPLOGOTEPOUS
amo €vayv TpOMouG;

JXOAlo: n amavtnon oto gpwtnua (y) umopel va PBpebel ypadikd, aplOUnTikd amo Toug
TUVOKEG TLUWV Kol aAyePBpLKkA pe €lowon.

rai Q¢ UAKKO plag  El0QYWYLKAG Spaotnplotntog¢ Tmou avadelkvUel tv  évvola Tou | 1, M2
TIPOCAVATOALOUEVOU €VUBUYPAUUOU TUAHUATOG XPNnolpomolouvtol Sladopes TPAYUOTIKEG
KOTOOTAOELG OL OToieg TepIKAEiOUV TIG €vvoleg TnG SlevBuvaong katl popac:

e H enidpaon tng SievBuvong Tou agpa Kal TG Bapltntag otnv TPOoXLA evog BEAouUg mou
eKTOEEVETAL OTOV OUPAVO.
e H enibpaon tng dtevBuvong Tou agpa otn dtadpoun evog agpomAdavou 1 tng dtevBbuvong
TOU peVATOC EVOC TTOTAHOU oth Sltadpopr] evdg mAolapiou mou tov Staoyilel kaBeta.
OL pabntéc xpnowomowolv BEAN ya TNV avomapaotacn Kol HEAETN QUTWV TWV
Kataotdoswy, avalntouv évav 6po yla va 51adopomoLjcouV To POCAVOTOACUEVO aTO TO
LN TIPOCAVATOALOUEVO €eUBUYpapUO TUAMA Kol oulntolv TNV TPOEAEUCH TOU OPOU
“Slavuopa”.

7 B-TA2-Sxesi_eggegramenis-epikentrisggb. [SRACE X

I'AZ M £ TO Geogebra 6l€p€ UVOL'JV -[n Apxeio Emecepyacia Mpopolr] Oweic ETAOYEC Epyaheia Mapdeupo Boneeia . |'3

Merakivaon

oxecn TOU uerpou tnc e o EZUPETE fj EMAEETE avTiKeueva ( Esc) e
EYYEYPOUHEVNC YWwViag EVOG TOEOU
HE TNV avtiotoln emikevtpn
ywvia kat Tt oxéon Twv
EYVEYPOUUEVWV  YWVIWV  TIOU k.
Baivouv ato 1610 toko . g
Apyxelo: B-TA2-Zxéon CoEm g
EYVEYPAUUEVNG - ETUKEVTPNG Posven e
(oto pdkelo Texvohoyia/Mikpomelpdpuata/B)

Eigaywyr [c}

¥ B-TA3-Ipsoi-Orthokentro.ggh. = | B ]

I'A3 ME TO Geogebra K(IT(X()’KSU('XZO uv Apxeio Emegepyaoia MpoBoAri Dweic EMAOYEG Epyaleia Mapdeupo Boreeia . I'4
DI % [ o] [0 P N ) [ e 3

ta 0Pn kot Slepeuvolv Tt B£on
Tou 0pBOKEVIPOU WG TPOC TO
TPlywvo Kol TIC KOpPUPEC TOUu
TPLYWVOU.

BE)

Apyxelo: B-TA3-Yn - OpBodkevtpo

(oto pdkelo Texvohoyia/Mikpomelpdpata/B)

Evaywyr
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raa Me TtTo Geogebra o0 £va [Erercmmosmomes =lafel | [7
, . , Aoyelo Enetepyavia MpoBoni Ouers Emoyés Epyalea Mapd@upo Borieeia -
KaptecJLaYo ovatn “Of OLEOVQ,)V AR @\u oo ] e e 2 o
Olepeuvolv TN  oOxéon  €vog |z
onueiou mou €xel mpokUYPEeL HECW
HETOOXNUOTIOMOU  €vOG  GAAou  [Meal _—
onueiov. Mpadouv To Gvoud Toug .
Kol drTidyvouv oxnuata 1 .
npoonabwvtag va Bpouv TN A‘-d’tb—‘: | = _J\)O-‘h
HETAEL TOUG OX€on KaBwg Kal T =5 @ = =T P o T T T 7 7
OX£0N TWV CUVTETAYUEVWV TOUG. g
Apxeio: B-TA4-MeTaoynUATIONOG :
onueiou [ ssapo s | 2
(oto dpdkelo Texvohoyia/Mikpomelpdpata/B) Byt gl
ras AvaAUouv TN yvwoth amd TtV TPonyoupEevn r r7,r8
Ta€n KaTAOKEUN TNG HeooKaBEétou & &vdg y
guBUlypappou TuAuatog AB kat efetalouv Tn //
oxéon twv onuelwv A kat B wg mpog tnv € /
(“afovikn ouppetpia i avakiaon”). / 5
/
MNa va avadexbel n oxéon avaueoa oe // :
HLECOKABETO €UBUYPOUOU TUAMOTOG KAl TOV AJ-'-"""'
afova CUMMETPLOG MLOG avakAaong
xpnolgormoleitat to  TPoPAnua:  «Ta Suo
Tplywva €ivol CUPUETPLKA WG Ttpog afova. Na
TPOTEIVETE €vaVv YEWUETPIKO TPOTO WOTE va
oxebLA0ETE TOV Afova CUUHETPLaGY
A
rae6 MNa va ovadexBel n onuooia €vOg YEWMETPLKOU r rg
LETAOYNUATIOMOU (KEVIPLKN CUUUETPLa) otnv avakaAun 1
KOl alTtloAdynon pog tdldétntag tou opBoywviou Tplywvou
(btétnta ¢ Slapéoou Tmpo¢ TNV UToTeEivouoa)
xpnotporoleital to mpoPAnua: «H AM eival Sldpecog tou M
opBoywviou Tpywvou ABT.
a. No oxeb100€Te TO CUMUETPLKO Tplywvo tou ABI wg mpog
Kévtpo M ] B
B. TLelboucg TeTpAmAeupo TIPOKUTITEL KalL yLati; A
v. Na e€etaoete av n lapecog AM gival To ULOO TNG UTIOTELVOU OO
Bl koL vo SLKOLOAOYNOETE TNV ATIAVTNGOT) 0AG.»
MA1 Baowkn Spaotnplotnta yla tn dnpoupyia twy TUnwy eUfadol TwV YEWUETPKWY OXNUATwY | M2

elval o UETAOXNMOTIOMOG TOUC Ot amlolotepa oxnuota pe diatipnon tou eufoadou.
XPNOLIOTIOLWVTOG YEWUETPIKA Opyavo N AOYLOUIKO OSUVAULIKAG YEWUETPlAG oL padntég
KaBodnyoluvtal HEow KATAAANAWV gpWTACEWV va AUCOUV TO TPOPANUA HETAOXNUATIOUOU
€VOC¢ apaAAnAoypApOU Kal VOGS TPLYWVOU O LoodUVao opBoywvlo. ITn CUVEXELD QUTAG
™G SpaoTnPLOTNTAG SLATUTTIWVOUV KOl ALTLOAOYOUV TOUG avTioTolyoug TUTIouC epfadou.

Ta emopeva oxiuata deiyvouv £vav amo Toug moAAoUG TPOTIOUG EMIAUGNC TOU TTPOPARUATOC:
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7 x>

MA2 Ol paBnTéC KOTAOKEVATOUV TETPAYWVA OTLC TAEUPEC VOG opBoywviou LoookeAoU¢ Tplywvou | M3
(BA. TO OlAKOOUNTIKO HOTIBO OTO OXAMO OPLOTEPA) KOl XPNOLUOTOLWVIAE WG Hovada
pétpnong eppadou to (6o to opboywvio tpiywvo emainBelouv tn oxéon tou MuBayopelou
Bewpnuarog.
2Tn ouvéxela enmaAnBevouv Tn oxéon autr oto opBoywvio TPlywvo UE KAOETEG TAEUPES
MAKoug 3cm Kat 4cm KoL UTIOTE(vouoa UKOUG 5¢cm.
©7 B-Mo3-Pythagoreio_Theorima.ggh (=] © [

MA3 | doxcs Ercirecs Toekold Sves Enlors Eorelcs [uostueo foiece Me to Geogebra éxouv eukalpieg | M2, M3
‘THﬂ Gl EANN = 3 PR et PR | katavonong  tou  MuBayopeiou

OQewpnUOTOG VEWUETPLKA
peTaoxnuatiloviag to  TETpAywva
5 Soaompoma MEpTon . o Twv  kaBetwv  TAEupwv  EVOG
: opBoywviou TPLYWVOU o€
“ loepBadikd mapaAAnASypoappa Kot
z r otn  ouvéxela o€ opBoywvia,
CUMITANPWVOVTAG £TOL TO TETPAYWVO
TIou oxnuotiletat oMo Vv
) unotelvouoa.
Eroaywyry )
Ap)(EiO: B—MA3—I’Iueayo'p£Lo es(bpn Lot (oTo dpakero Texvohoyia/Mikpometpdpora/B)
MA4 310 Geogebra €xouv tnv duvatotnta va Stapepilouv To KUKALKO Sioko o€ iooug KUKALkoug | M4

Topelg pe tn BonBela Spopéa. OL KUKALKOL TOUELG EMavoTomoBeTOUVTAL KL 000 MEYOAWVEL O
0plOuUOG Twy Slapepioewv Tou KUKAOU oxnuatiletal oplakd éva opBoywvio pe TMAEUPEG TNV
OKTiva ToU KUKAOU KOl TO HAKOG TNG NUUTEPLDEPELAG TOU .
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Apxeio: B-MA4-EPBaSOV KUKAKOY  [[Erees mesmcios ctos: e -
Apyelo Emetepyacta Tpofokiy Oyers Emioyeg Epyarca Tapadupo Bonfea _
6L0KOU (OTO d)dKS}\O @ o '{-_H * N e \i/ nzf;gr’;"r/]g;gsm avikejeva ( Esc) u
Texvoloyia/Mkpormelpdpata/B) EISE [rpapid EEE
Eroaywyr: e

MAS5 To mpoPAnua epunvelag pag mwvokidag odikng kukAodopiag mou Seixvel tnv kAion evog | M6
SpOUoU KoL TO MOPOKATW oYU Xpnotlpomololvtal w¢ UAKG plog Spaotnpldtntag mou
avadelkvUeL TNV LodTnTa Twv Adywv AA:OA, BE:OB, I'Z:0l ota opBoywvia tpiywva OAA, OBE,
OlZ. Ot paBnTég SLAMIOTWVOUV TNV LOOTNTA TWV AOYWV KOL TWV YWVLWV TWV TPLOV TPLYWVWY,
e€etalouvv ™ popdn Toug Kat avalntouv éva Opo yla va ekdpdoouv auth tn oxéon
(uey€Bbuvon, opolotnta).

Z
E
A
(0]
4 B r

IA1 OL paBntég diepeuvoulv to NG epwtnpa: «lota eivat n oxeon Yipog kal éktaon yepid 23,14
TIOU €XEL TO QVOlyMA TWV XEPLWWV €VOG OTOHOU , OTav — % .

, . . . , E
Bplokovtal og €ktaon pe To LY oC Tou;» ZUAAEyouv bedopéva G 180
ano pobntég, ta avamaplotolv oe Sldypoppo SLacTopag, -2 170 L
onw¢ To OSutAavo, KAl  ETUXELPNUOTOAOYOUV  OXETIKA, 3 160 ;:.,.'..'
TEKUNPLWVOVTAC TIG AMOYELS Toug Ye Bdacn Ta otolxela mou %150 s .'J
ouvéAeay, To Slaypappa mou Snuoupynoay Kal T YVWOELS g 140|—=°
mou €xouv amo TNV AAyEBpa KoL TI OUVOPTNOELG. o130 d
E B e B B , , , 130 140 150 160 170 180
nilong np'oona f)uv va plouv T[EpLTfTwGELCI Omou n E|’<ta0n “yoc(oeen)
Twv Xepwwv  elval pIkpOtepn amd To UYPog, aAAd Kal
TLEPUTTWOELG TIOU va Seixvouv To avtibeto.

IA2 Méco amd Ttov SUVAULKO XELPLOUO Seechae ) 37

dedopévwy T edapuoyn o || fvien tiesin
u, NS (P PHOYNS, [ Box & Whisker median = 34
uaentsql KaAouvtal VO | o e - oo I
6L8p8UVI‘]00UV KoL va Data points:9 mean = 37.89
KOTOOKEUAOOUV  KOTAOTACEL LE 27 50| 66| 77 [ 16| 10 34| a1 20 sort | clear

copy 4 | [#eapy

HLkpad cuvola SeSopévwy Ta omoia
Ba KavomoloUV KAoLa KpLTRpLa w¢ oG To TANB0G, To eUpoG 1 Ta HETpa BEong, Ue oKomo
va Katavonoouv Babitepa Kot 1o SLatcOnTikadLadpopes MTUXEG /KAl LBLOTNTEC EVVOLWV TNG
OTATIOTIKNAG, VA OVONMTUEOUV OTPATNYLKEC EAEYXOU KAMOLWYV TAPAUETPWY  OVOLKTWV
TPOBANUATWY KABWCE KoL OTPATNYLKES Yla T Slepelvnon TETOLWVY TIPOPRANUATWV.




MabBnuatikd_ B’ Tupvaciou

87

AtevBuvon otooelidag : http://illuminations.nctm.org/activitydetail.aspx?1D=160

06I’]Vi.€§: B-ZAZ-OﬁnViEq-ALdHEOOQ, Méor] 'Elp.r'] (oto dpaxeAo Texvoloyila/Mikpomelpdpata/B)
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" Tupvaociov

Ocgpartikn evotnta: AplOpoi — AAyeBpa

EvOelkTikéG SLOAKTIKEC WpPEC: 49

Npocdokwpeva Mabnaolakd

Baokd Oépata

Apactnplotntec

EkmatdeuTtiko UALKO

AnoteAéopata
Al. Movtghomololv pLa Kavovikotnteg- Elvat onpavtiki n ZxoAko BLBAio
KATAoToon LE TN ZUVapPTNOELG Slepelivnon (MaBnpoatwa I

A2.

A3.

A4.

A5,

ouvdptnon y=ox>.

E€etalouv tnv petafoAn
TOU y yla KaBe povadiaio
auénon tou x (cuykpivouv
ME TNV YPOUULKT
ocuvaptnon)

Alepguvolv HEOW TNG
YPOdLKNG TNS MTAPAOTAONG
TIC LBLOTNTES TNC y=ax’ Kal
TO POAO TNG MAPAUETPOU
a.

EruiAUouv mpofAnpata
XPNOLLOTIOLWVTAC TLG
OVOTAPAOTACELG TNG
ouVAPTNONC Y=0X".

Bpiokouv aAyeBpLka Kat
VPadLIKA T KOLWVA CNUELa
TWV CUVOPTHCEWY y=0X
Ko y=ax+p.

e n y=ax’ w¢ nepintwon
HN YPOUULKAG
HeTABOANG

(4 wpeg)

TPOoBANUATWY TTIOU
LLOVTEAOTIOLOUVTAL [IE
TETPOYWVLKEG
OUVOPTHOELG, OL OTIOLEG
eival pua popdn pn
VPOUULKAG HETABOAAG.
H xprion Aoylopikoul
Umopel va unootnpiet
TN Slepevivnon Tou
pOAOU TOU O KOl TN
ouvoeaoN UE TIG
€ELOWOELC.

(evéeiktikeg
opaotnplotntec AA1,
AA2)

luuvaciou, Apyupakng
K.4., ITYE, 2014) rap.
4.1.

Avtictolyn evotnta
otov O8nyo yila tov
Ekmaideutiko

r-AA1-To o otnv Y=oy’
(Texvoloyio/Mwkpomnelpdpata/T)
r-AA1-MetaBoAn

TeETaypéVnC otnv Y=ax’
(Texvoloyia/Mwkponetpdpara,/T)

WnoLako 2xoheio
http://dschool.edu.gr/
e ALaSPOOTIKA OXOALKA
BLBAia

e EOVIKOG ZUOOWPEUTNG
Exnadeutikou
Meplexouévou
«Dwtodevipor

e Wndlakn
Exmadeutiki
MAatdopua «e-me»

W3-Emutdyuvon Kvntou
http://photodentro.edu.gr/lor/r/
8521/5523?locale=el

EKmatdEUTIKO UALKO
otnVv LotoosAiba tou Yr.

Mawdeiog Kat
MNoAttiopov Kumpou

8 . . ' ' . ' i

OL TPOTEWVOUEVEG SpACTNPLOTNTES ival HOVO EVEELKTIKEG KaL O EKTIALSEUTIKOC Ba TIPETEL VL
EUTAOUTIOEL TO UALKO e SpaaTnplotnTeC yia T Slepelivnon, TNV Katavonon al\d kot tTnv eunédwon
TWV EVVOLWV KAl TwV SLadLKaoLwv.
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A6. Alepguvolv Kal AAyeBpk mapaotacn | H Stepelivnon Kat IxoAko BLpAio
amodelkvloUV TIG . I5LTNTE anodelen Twv (MaBnpuoatwka I
BLOTNTEC TWV tstp:wankd)v oL BLotNTWV Kat n Frupvaociou, Apyupakng
PUWY Jop = va B LETQOYNHOTLOOL " | ebapuoyn toug oe ko, OEAB, 2010) rap.

PR QTTAEG TIOPOLOTACELG 1.1.T.
- == 3 wpe { ) ) , ,
BB (3 dpec) elvat Baokog OT,OXOQ Avtiotolyn evotnta
TwV 6paoTNPLOTATWV. 5rvé
A7. XpnNoLUOTOLOUV TLG otov 08nyo yia Tov
) TETPOYWVIKEC PIZEC KL TIC (evéektikn ExmatSeutiko
. . ) AA . ,
LOLOTNTEC TOUC OTNV dpaotnpiotnTa AA3) Wndlako Zxoleio
amAomnoinon http://dschool.edu.gr/
TMAPOUOTACEWVY KAl OTNV WI-Enihuo
eniAuon mpoBAnUdaTwWvY. EWLETOLKOU
TpoBANLATOC
http://photodentro.edu.gr/lor/r/
8521/18967locale=el
ExnmatdeuTikO UALKO
otnv LotooeAida tou Y.
MNawdeiog kat
MoAttiopou Kumpou

A8. Avayvwpilouv ta AMyeBpwkn mapdotacn | OL5pacTnpLOTNTES IX0AWKO BLBAlo
HOVWVU L KoL T e 5oyt TC OAVEBELKT LETACYNUATIOMOU (MaBnuotika I
oAU WVU LA, TO BaBuo na“gg:;g vKaf ne TIOPOACTACEWV VOl lupvaciou, Apyupakng
Toucg Kal urtoAoyilouv TV efao O?qu ol Bpiokovrtal oe ka, ITYE, 2014) ke 1°
OPLOUNTIKN TLUA EVOG W XNk Hot. LOOPPOTILOL UE TIG (uévo 6oa adopoulv ta
TIOAUWVULOU. (24 Wpeg) SpaotnploTNTEC MMA tng 1" otAng)

A9. Ymoloyilouv to dBpolopua, uovrs}\olrtomonq Avtictolyn evotnta
™ Sladopd Kal to KGTOLO'TOLOSI(.OV, otov O8nyo yia tov
YWOUEVO HOVWVU LWV Kall VE(.UMETPLKI’]Q Exnadeutikd
(amAwv) moAvwvL pWV ?L)supl\:ﬁsvlg;’nq cal
(kupiwg pLag petapAnTig). A ,

Avayvwpilouv tnv QLTLOAOYNONG OXEGEWY, | ypdraks sxoeio
-y avayvwplong Sopwvy,
E'TtLuEpLOTLKI'] ¢ Lorr']ra AVOYVDOPLONG http://dschool.edu.gr/
OTOU XPNOLLOTIOLE(TAL.
XPRotH ' avaAoyLWwV HE TNV W3-Tetpdywvo
A10. MovtehomololUv apleuntu(r'] (mx otnv (Ie;O'lO 0TOG
npoBARuaTa pe eupeon tou EKM, otig http://photodentro.edu.gr/lor/r/
T[O)\UU’)VUU.G. KOLL T[pC'XEELQ K)\ao'l,ldTU)V). 8521/1948?locale=el
Xpr!OLLlOIIOLOUV o (evbewkTikeg W3 -Tetpaywvo
TIPGLELS Toug oy Spaotnpiotntes AA4 Slabopdg
ET[D\UGI"] TOuG. ’ http://photodentro.edu.gr/lor/r/
’ AA5, AA6) 8521/1940?locale=el
All. Aepguvouv Kal

amodelkvlouv ahyeBpLka
Kal (omou eivat Suvatov)
VEWUETPLKA TLG
TOUTOTNTEG
(atB)*=a’+2aB+B?,
(a£B)=a’+3a’B+3ap’+p’,

a’-p*=(o-B)(a+B),

W3-H tautdtnta tng

XeAwvog
http://photodentro.edu.gr/lor/r/
8521/5354?locale=el

W3-Nvouevo
aBpoiopatoc emi

Sladopa

http://photodentro.edu.gr/lor/r/
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a3 i_B3=(ai_B)(a2$aB+BZ) 8521/19467locale=el

A12. Movtglomolouv Kot

emAUouv poBARpaTA UE ExmatdeuTikO UALKO
Xprion TautoTHTWV. otnv LotooeAiba tou Y.
Al13. Avayvwpilouv otolxeia Noudetag kau

NoAwttopov Kompou

NG SoUAG pLag
napaoctoong (aBpolopa
KalL Ol OPOL TOU, YLVOUEVO
KOl OL TP AYOVTEG TOU)
KoL XPNOLUoTIolo UV
KaTAAANAN opoloyia

http://nlvm.usu.edu/en
/nav/frames asid 189
g 3 t 2.html?open=act
ivities&from=category

Al4. Nopayovionolouy amid g 3 t 2.html
oAV WVU LA (KUplwg pLag (moAamactlacuog
petaBANTAC) pe Kowd SLwvOPWV pe TAakiSia).

TapayovTa, Ue
opadormoinon, pUe xpron
TOUTOTATWV.

Al5. Avayvwpilouv tnv
ETUUEPLOTLKN LBLOTNTA WG
10 BaoLko Koo otolxeio
TWV MPAtewv
TOAUWVU LWV, TWV
TAUTOTATWY KO TNG
TLOPAlYOVTOTIOLNGNG.

A16. MMpoodlopilouv to EKM
HOVWVU LWV KOl QITAWV
TIOAU WVU LWV HLLOG
HeTaBANTAC.

Al17. Ymoloyilouv to
QTOTEAECUA TWV TIPAEEWV
LE aTAEC pNTEG
mapootaoelg (mpocbean,

adaipeon,
TOAAAMAQGLACUOC,
Slaipeon).

A18. AmlormoloUv amAég pnTEG
TIAPAOTACELG.

A19. Alepeuvolv (pe povtéda — | loOTNTEG-OVLEOTNTES Mapad TG OUOLOTNTES YxoALkO BLpAio
uetad)oPaEQ) Kol ’ « aviowon o’ ool sEL'(:rwcnq Kal (Mael’]HOLTLKOL B
SLATUTIWVOUV TLG BOOLKEG <o LTy nuotiouol | CViowons, mou ruuvaciou, BAGuoG Ka,
dLétnteC TG SLatagnc. H XN " pmopoulv va ITYE, 2014) map. 1.5.

(5 wpeg) alonotnBoulv

A20. MovtehomoloUv
npoBARUaTa UE TNV

Avtictolyn evotnta

SLOAKTIKA, TIPETEL VAL ,
otov O8nyo yLa Tov

800¢el €udaon otig

aviowon ax+p<y 5 . £ Exnadeutikd
(dyvwotog povo oto éva L('Id)OpEQ “Et,a v , Aei
HENOG) KaL TNV eTAUoUV lodTnTag — efiowong Wnduaks 2xoheio

Kot aviowong — http://dschool.edu.gr/

oAyeBpLKa Kal ypodLka
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(ouvéeon pe ouvaptnon
™G Hopdng y=ax+p).

eflowonc. H
avamnapdotacn Twv
A0oswv aviocwaong otnv

W3-I60TNTEC TWV
OVLOOTATWV

A21. Movtehomololv o http://photodentro.edu.gr/lor/r/
rpoBAApaTa e clxpteuo’vpauun' elvat 8521/2322?locale=el
YPOUULKEG OVIOWOELG TNG EVAXPNOIUO HEOO KAL | w3 Koweg AVoelg §Uo
HopdAC ax+P<yx+8 vlof toug napanavw OVLIOWOEWV
(C'XVV(J)GTOC KoL oTa 800 OTOXOUuG. http://photodentro.edu.gr/lor/r/

8521/23217locale=el
UEAN) KaL TIG emAUoULV (evéektikn
oAyeBpLKa Kal ypadLka opaotnplotnta AA7)
(obvbean pe ouvaptroelg EKouSeUTIKO UAKO
™G Hopdng h=ax+B). otnv LotoceAida Tou Yrt.

A22. Aokpivouv TIC SLapopég MNaibeiag kat
uetaty eflowonc MoAltiopou Kimpou
(ouvABwg pia Avon) kat
aviowong (ouvnBwg
amnelpeg AUOELS), WOTE va
unv Bewpolv 4tL n povn
Sladopa eivat oto
cuuBoAo.

A23. Bplokouv TIg KOWEG AUCELG
600 aviowoewv
XPNOLUOTIOLWVTAG TOV
afova Twv MPOYUATIKWY
oaplBpwv.

A24. EmA\Uouv amAég lootnTEG-AVIOOTNTEG H eniAuon IxoAko BLpAlo
T[O)\U(J'JVUHLKéQ eELc’ro’ooqu o TOAUWVULLKEC no)\t{wvuutk(bv ’ (Ma@ngaru«i r ’
(6eutepou Babpou R e€lowoewv amoteAel lfuuvaciou, Apyupakng
€AALTTOUG 1 KL TTARPOUG pLo ukatpia ko, ITYE, 2014) map.
HopdAG, AN KaL (6 wpeg) SatoAdynong tng 2.2A,2.3.

HeyoAUTEPOU !3a6u00) VI3 m?tpavovrortoir]or]q Kol Avtictoun evétnta
napayovtonoinon. ouvésor],q Twv ooV 08Nyb yLo Tov

A25. MovtelomoloUv no)\uw}/uuwv HE Ekmoudeutiko
TipoPANUaTA UE ATIAEG mpopAnpara.

T[O)\L{(JJVU ULKEG ££ch(bostq (evésLKrLKfj Wndlakoé Txoheio
(kuplwg deutepoBabuiec), Spaaotnplotnta AA8)

ol omoieg avayovtal o€
TPWTOPRABOLES pe
Tlapayovronoinon.

http://dschool.edu.gr/

EKmouSUTIKO UALKO
otnVv LotoosAiba tou Yr.

Mawdeiog Kat
MNoAttiopov Kumpou
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YxoAko BLpAio

A26. AvayvwpilouVv YpOUULKES lootnTEG-AVIOOTNTEG OL 6paoTnpLOTNTEG (MaBnpace [

eflowoelg TN popdng , , povtelomoinong ; ,

a a ota ]
(xx+By=y' TG ¢ YPapuka ouotnHat KOTOOTAOEWV, LZHY_ISXY(ELO;O']'.A;))V;;;?;DQ
avamnaplotolv ypadikd (7 wpeg) oUVSEDNG HE TIC ’ ’ :
KOL TLG OUVSEOUV pE CUVOPTAOELG KAL TLG
OUVAPTAOELS TNG HopdNAG OVATIOPACTACELG TOUG, Avtictoun evétnta
y=ax+p. vpadLkng epunveiag

otov 0O8nyo yLa Tov

Ko emtiAvo .
ne Ekmatdeutiko

ouoTtnuatwy ivat
€€l00U ONUAVTIKEG pE

A27. Avayvwpilouv eva
VPOUULKO cUotnua SUo
eflowoswv pe dvo

ayvwoTtoug Kat e€etalouv TS a,)\veﬁptkelq r-AA10-Tpadikn
. . , peBodoug enihuong. H . .
av éva {evyog aplBuwv . ; eMiAuon ypOopLpLKOU
, . Xxpron AoyLopkou .
gilvat Abon tou. ! , OUOTHUATOG
, L, HTIOpPEL VA UT[OOTI‘]pLE&L (Texvoloyia/Mwkpomnetpdparta,/T)
A28. Epunvevouv ypadikd va ™ ypodikn epunveia
YPOUULKO CUOTNUA KOL TO Kot eniluon
TARBog Twv AUogwv Tou. OUOTHUATOC. WnoLako 2xoheio
A29. Movtehonololv (evewkTikéc http://dschool.edu.gr/
npoPAnuata pe Suo épaotnptotnteg AA9, Wi-Mpadikn emiluon
VPOULLKECEELOWOELG TNG AA10, AA11) YPOUULKOU CUOTALATOC
HopdNAG ax+Py=y N UE http://photodentro.edu.gr/lor/r/
600 CUVAPTNOELG TNG 8521/2094?locale=el
Hopdn¢ y=ax+p. EmAbouv Wi-Npadwkn emiduon
TO cUoTnuUa ypadlkd Kot €VOC TpoBARpaTOG
(x)\VEBpLK('I (ne g http://photodentro.edu.gr/lor/r/

, , 8521/2052?locale=el
pnebodoug twv aviiBetwy / ocale=e

OUVTEAECTWV KaL TNG
QVTLKATAOTAONC) KoL
enaAnBglouv tn AUon e

EKmatdeUTIKO UALKO
otnv LotoosAida tou Y.

Bdaon to mAaiolo Tou

) MNawdeiog Kat
npoBAnuaToC.

NoAwttopov Kompou
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Ospatikn evotnta: Newpetpio — Métpnon

Evoelktikég SLOAKTIKEG WPEG: 33

93

Npoodokwpeva Mabnolaka
AnoteAéopata

Baowka Oépata

ApactnplotnTeg’

EKTtOLOEUTLKO UAKO

1. Xpnoluormolouv ta KpLthpLo
LOOTNTAG TWV TPLYWVWV YL
TNV atttoAdynon WLotnTwy
TWV OXNUATWVY Kot
KATOLOKEU WV.

2. AvayvwpiZouv ta opoldBeta
oxNuoTa Kat cuvSEouv TV
opoloBeoia pe tnv avaioyia
(koL Tn oxeTIkn ouvaptnon).

3. Kataokevalouv opolobeta
Kol 0oL oXAUOTA.

4. Avayvwpllouv TIg OX£0ELG
TIEPLUETPWV Kal EUPAdWV
TWV OUOLWV OXNUATWV.

5. EmiAbouv poPAnpata
XPNOLLOTOLWVTOG TNV
OpOLOTNTA KOl KALLOKEG.

Metaoxniaticpol

e n duatripnon tng
LOOTNTOG TWV
oXNUATWY W¢ Baclkod
YVWPLOUO TNG
netadopdg, otpodrg
KOl CUMMETPLOG

® OLOLOTNTA KalL
opoloBeoia

o Sladoyikol
HETAoXNUATIoMOL

(15 wpeg)

Elvatl oAU onuovtiko
va yivel pla
gnavainyn twv
UETAOYNUATIOUWY TIOU
HeAeTAONKaAV oTNV
TipoNyoU eV TAEN Kal
va ToVLoTEL N
Slatripnon tng
QAmOOTACNG KoL TNG
LOOTNTOG TWV
OXNUATWY WG
XOPOAKTNPLOTIKA KON
1810TNTA TOUG.

Jtnv opoloBeaoia
XOPOAKTNPLOTIKN
dlotnta gival n
Slatrpnon tou Adyou
TWV OTTOCTACEWV.

Kowvn 18Lotnta OAwv
TWV METOOXNUATIOUWY
mou pehetnOnkav sivat
n Statipnon tng
kaBetdTnTOg, TNG
napalnAiag Kat Tou
HETPOU TWV YWVLWV.

AUo TOAUYwva
opilovtal wg 6oL
otav 1o £va eival ico
LLE KATIOLO OpoLOOETO
ToUu GAAou
(6paoctnplotnTa ra2).

To Bewpnua Tou OaAN
uropei va avadepbel
w¢ pia evbladépouvoa
epapuoyn Twv opoiwv
TPLYWVWVY
(6paotnplotnTa ra4).

YxoALKO BLBAio
MoaOnpatika I
Fuuvaociou, A.
Apyupakng k.d. (ITYE,
2014), Mépog B,
Keddhato 1°.

Avtictolyn evotnta
otov O6nyo yia tov
Exnadeutikod

r-rA3-Opolotnta e
UETAOYNHUATIOMOUC
(Texvoloyia/Mwkponetpdpata,/T)

r-rA5-Aoyog epfadwv
KO TLEPLUETP WV
opoLoBeTWY
opBoywviwyv
(Texvoloyia/Mwkpomnetpdpara,/T)

Wndrakd ZxoAeio
http://dschool.edu.gr/

Y3-lootnta TpLywvou

(N-r-n)
http://photodentro.edu.gr/lor/r/
8521/5543?locale=el

W3- lodtnta TpLyWwvou

(0-n-n)
http://photodentro.edu.gr/lor/r/
8521/2161?locale=el

WY3-Oswpnua Tou OaAn
http://photodentro.edu.gr/lor/r/
8521/5408?locale=el

W3-Kataokeur ouoLou
TPLYWVOU

9 . . ' ' . ' i

OL TPOTELWVOUEVES SPAOTNPLOTNTES ElvaL LOVO EVOEIKTIKEG KOl O EKTIOLOEUTLKOG Bal TIPETEL val
EUMAOUTIOEL TO UALKO UE SpacTnpLlOTNTEG yLa TN SLEpelvnon, TNV KATAvONnon aAAd Kal TV EUnESwon
TWV EVVOLWV KAl TwV SLadLKooLwv.
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OL OX£0ELG TIEPLUETPWY
Kal eupadwv Twv
opolwv oxnuatwv Ba
€EETAOTOUV UE TNV
KATAOKEUN) O€
ocvuotnua
OUVTETAYHEVWY TOU
OMOLOBETOU €VOG
opBoywviou
napaAAnAoypdppou.

O SuVaULKOG
XOPAKTAPOAC TWV
HUETACYNUATIOUWV
avaSelkvUETAL UE TN
Xprion Aoytopkou.

(evbeiktikég
dpaatnplotntec M1,
A2, TA3, F'A4, TAS5,
rA6)

http://photodentro.edu.gr/lor/r/
8521/54742locale=el

ApaotnploTNTEG yla T
pHaBOnUaTIKE oo To
TPOYPOUQ
«Ekmaideuon twy
TS LWV TNG
LLOUGOUALOVLKAG
LLELOVOTNTAC OTN

Opakn»
(http://goo.gl/162sTH)

EKmoudgUTIKO UALKO otnVv
LotooeAiba tou Y.

MNatdeiag Kat
NoAttilopol Kumpou

M1.

M2

YrioAoyilouv to epuPadov tng
eMLPAVELAG TIPLOUATWY,
TUPAKIS WV, KUAIVEpWV,
KwVwv, odalpwyv Kal
KaTaArnyouv o€ TUTOUG.

YrnioAoyilouv tov 6yko
TPLOUATWY, TIUPAULSWY,
KUALVSpwv, KWvwv, odatpwv
KOl KATAA)youV o€ TUTIOUG.

Métpnon emuddavelog

® UETPNON LE N TUTILKEC
KOLL TUTULKEG LOVASES
HETPNONG eMLbAVELWY

Métpnon
XWPNTLKOTNTAG — OYKOU

® UETPNON LE N TUTILKEC
KOLL TUTTLKEG LOVABES

UETPNONG OYKOU
(8 wpeg)

Ot padntég
Kataokevalouv
OVATTUYUOTA OTEPEWY
KO XPNOLUOTIOLWVTOG
TLG TTPONYOU EVEG
YVWOELG TOUG
umoloyilouv ta
guBada Twv
avtiotolywv
eMLPAVELWV KOl
atttohoyolv toug
OXETLKOUC TUTIOUG.

H pétpnon tou dykou
TWV OTEPEWV
POOohEPETAL YLAL TN
Snuoupyia
OUVOECEWV LIE TN
Quotkr. OLpabntég
{uyilouv povtéla
OTEPEWV TOU €ival
KATOAOKEVOOEVA QTTO
10 (810 UALKO KalL
XPNOLLOTIoLoUV TOV
TUTO TUKVOTNTA =
pada : Oykog yla va
umoAoyloouv tov
avtiotolo oyko. Ta
amoteAéoparta
XpnoluomnolouvTaL yLa
va atttoAoynBoulv ot

YxoALKO BLBAio
MoaOnpatika B’
Fupvaociou, M. BAdpog
K.a. (ITYE, 2014), Mépog
B, Keddato 4°

IxoAko BLpAio Duoikn
B’ Nupvaociou, N.
Avtwviou k.d. (00.16-
17).

Wndrakd ZxoAeio
http://dschool.edu.gr/

W3-AuAaoLlaopoc
KUBou

http://photodentro.edu.gr/lor/r/
8521/4374%locale=el

W3-Avaluon nplopatog

0€ MUPAUISES
http://photodentro.edu.gr/lor/r/
8521/1944?locale=el

W3-Oykog opBoywviou

napaAnAemunéSdou
http://photodentro.edu.gr/lor/r/
8521/1974?locale=el

ApaotnploTNTES yla T
HOBNUATIKA oo To
TPOYPOUpQL
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OXETIKOL TUTTOL.

(evbektikn
épaotnpiotnta MA1)

«Eknaidevon twy
TALSLWVY TNG
LLOUCOUALLOVLKAG
pelovotntag otn

Opakn»
(http://go0.gl/162sTH)

EKmatdEUTIKO UALKO
otnv otoosAida tou Y.

MNatbeiag Kal
MNoAttiopov Kumpou

M3. EmeKTEIVOUV TOUG OPLOUOUG
TWV TPLYWVOUETPLKWY
aplOuwv os apPieieg
ywviec.

M4. XpnoLwomoLouV TiG
TPLYWVOUETPLKEG OXECELG
nK(180°-6)=nu0, ouv(180°-
8)=-ouvB, ed(180°-0)=-e¢0O
KoL ItoSELKVUOUV TTAEC
TPLYWVOUETPLKEG TAUTOTNTEG
edB=nu6/cuve, Nu’6 +
ouv’0 = 1.

M5. Xpnowuomololv Toug VOUOUG
NULTOVWV KL CUVNULTOVWVY
yla thv emiluon evog
Tu)OioU TPLYWVOU o€
OXETLKA TtpoBANHaTAL.

Tplywvopetpia

(10 wpeg)

H emtiluon evog pn
opBoywviou TpLywvou
ovadelkvUEL TNV
OVAYKN EMEKTAONG TWV
TPLYWVOUETPLKWY
oplBpwy yla apPAeieg
ywviec.

(evbektikn
dpaaotnpiotnta MA2)

IX0oAWKO BLBAlo
MoaOnpatika I
ruuvaociou, A.
Apyupakng k.d. (ITYE,
2014), Tewpetpia,
Kedbdhawo 2°.

Avtictolyn evotnta
otov O6nyo yia tov
Exkmaldeutiko

WndLakod ZxoAeio
http://dschool.edu.gr/

W3I-TPpLywVOUETPLKOL

aplBpoi
TLOLP OTTA N PW LOTLK WOV

1

WVLWV
http://photodentro.edu.gr/lor/r/
8521/2105?locale=el

W3-MNpoBAnua- Nopog

NULTOVWV-0UVAULTOVWY
http://photodentro.edu.gr/lor/r/
8521/2117?locale=el

EKmouSUTIKO UALKO
otnVv LotoosAiba tou Yr.

Mawdeiog Kat
MNoAttiopov Kumpou
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EVOELKTIKEG OLOOKTIKEG WPEeG: 14
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Mpooéboku . o , , .
I\;:;’ ;’;‘::g T\I:ore Aéopara Baoika 9fuara Apaotnpiotntec™® Ekmaubeutiko vALko
J1. Kataokeualouv Asdopéva Ol paBntég Mépog tou 4°°
LoTOYypPApHaTO « GUNOYH, Sizérittodfooouvv K&L lliﬂsi)g)\a;c;t)K;o;BLB?\[ou:
22. AflohoyoUlv tnv ovarnapdotaaon, K nk

OVTLIPOCWTEUTIKOTNTO 1 N
£vog Selypartog

epunvela Sedopévwv

OTATLOTIKN €pEUVA

luvuvaoiou (BAdpog,
Apoutoag KA, ITYE,

(5 wpec) 2014) pe KotAAANAEG
23. Tuvbualouv yVWoTEC TPOTIOTIOLHOELG
pueBodoug kal epyaleia yla , ,
, Avtiotolyn evotnta
va oxedlaoouv Kat va ,
, , otov O6nyo yla tov
UAOTIOL|OOUV ULKPEG !
. Ekmatdeutiko
OTOTIOTIKEG EPEVUVEG
Wnodlako 2xoleio
http://dschool.edu.gr/
EKmouS€UTIKO UALKO
otnVv LotoosAida tou Yr.
MNatbeiag Kal
NoAwttopov Kompou
24. Mpoaobdlopilouv tnv péon MetapAntotnta (evbeiktikn
amOAUTN amokALon, yla Vo . Spaotnpotnta SA1
n n, yia (3 pec) paoTNPLOTN )
TEPLYPAYOUV TTOCOTIKA TNV
HETABANTOTNTA TWV
Sebopévwv Kal va KAvouv
ouykploelg SeSopévwy
1. Awakpivouv note duo Newpauatra Tuxng - Ol paBntég péoa anod Avtiotolyn evotnta
evbeyxopeva sivat Astwyuatikoi Xwpot napadeiypata otov O8nyo yila tov

2.

ooupBiBacta f OxL.

Awakpivouv mote Suo
evbexoueva givatl
aveédptnta n oxL.

e acupBipBaota evéeyo-
ueva, aveéaptnto evde-
XOueva

(2 wpeg)

e€etalouv (a) av n
Tipoypatomnoinon evog
evbeyxouévou
QTtOKAELlEL TNV
Tipaypatonoinon evog
AaAAou evbeyouévou,
(B)avn
Tipaypatonoinon evog
evbeyouévou
ennpealel TV
mbavotnta
TIPAYLOTOTIONONG

Exkmoudeutiko

Ekmoudgutikd UALKO

otnVv wtoosAida tou Y.

Mawdeiag Kot
MNoAwttopol Kumpou

10 . . . . . . .

OL TPOTELVOUEVEC SPACTNPLOTNTEG ELVAL LOVO EVOEIKTIKEG KOl O EKTIOLOEUTLKOG Bat TIpEMEL val
EUMAOUTIOEL TO UALKO UE SpacTnpLlOTNTEG yLa TN Slepelivnon, TNV KATAvonaon aAAd Kal Ty eUnESwon
TWV EVVOLWV KAl TwV SLadLKooLwy.
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€VOC AAAoU
gvbexopévou (m.x. Ta
amoteAéopota
Sltadoykwy plPewv
EVOC KEPUOTOG).

EVOEIKTIKEG
Spaotnplotnteg MA1,
MNA2.

3. AnaptBpolv to mARBog Twv
OTOLXELWV EVOC EVOEXOUEVOU
ME xprion Tng Baowkng Apxnig
AnapiBunong (BAA) kat
uTtoAoyilouv Tnv avtiotolyn
mBavotnta.

M3avotnta Evéexoué-

vou

e Baoikh Apxni
Antapidunonc ki
EQPAPUOYES TNG OTLG
MSavotnteg

(4 wpeg)

OL padntéc péoa amno
napadeiypata
urtohoyilouv to
TANB0o¢ Twv otolyeiwv
TIOU TIEPLEXOUV
Sltadopa evbexoueva
KOLL TLC OVTIOTOLYEG
mbavotntec.

EVOELKTIKEG
Spaotnplotnteg MNA3,
na4.
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EvOEIKTIKEG SpaoTNPLOTNTEG

A/A Nepypadn Spaotnplotntag nVIA

e 5 [ 836510 ) A N = D ZANIE = E3 e PN A2, A3
Me to Geogebra PeTaBAAAOUV SUVOLKE TO O OTN CUVAPTNON Yy=aX’ KAl TTAPATNPWVTOG TLG
oAAayég otn ypadlkn mapdotacn, diepsuvolv T Béon ¢ ypadlknG MapAcTacnc oto
eninedo (tetaptnuopla), Tnv UMaPEN 0€OVIKAG CUUUETPLOC, TN CUMUETPLKN TNG WC TTPOC TOV
afova x'x (1° apyeio) kat tnv petaBoAr) tou Y, otav to X HetaBdaletal povadiaia (2°
apyxeio).

Apxeia: -AA1-To a otnv P=ay’, [-AAL-MetaBolr TeTaypévng otnv P=ay’
(oto dpdkelo Texvohoyia/Mikpometpdpata/T)

AA2 210 (610 CUOTNUA CUVTETAYUEVWY VO KAVETE TIG YPADLIKEG TIAPAOTACELG TWV ouvapThoswy | A4, A5
y=4x-3 Kot y=x’. Bpeite ta onpeia TOPAC Twv SUO VPAUUWY TPWTA YPaAdIKA Kot
enaAnBelote TNV andvinoh coc alyeBpikd (Le e€iowaon). Mmopeite va kavete to (610 ylo Ta
Zevydpla (B) y=x=5 kat y=2x> (y) y=2x—1 koL y=x’;

AA3 H Mapia urtoAoyLos to ylvopevo \/3_ .75 xat 1o Bprike 15. O Tdvvng Loxupiotnke OTL Sev A6
Umopel to anotédeopa va sival aképatoc. Mwg vopilete ot 06nyndnke o MNavvng oe auto
oupnépaocpa; Jupdwveite pe to Mavvn n pe T Mapla Kot yLoTi;

AA4 a) Mota oxéon VouileTe OTL €oUV OL TAPACTACELS (a+B)* Kat * B All
o’+p% Eival ioec fi dvioeg; Me molo TPOmo WMopeite val To
SLamoTWOoETE; a
B) Xpnoluomotnote to dutAavod oxnpa, yla v UTtoAoyicete to
(a+B)’.

V) Alepeuvnote av pmopel moté va LoXUEL 0 LOXUPLOUOC Tou
KAVOTE OTO TPWTO EPWTNHOL.

AA5 O Avépéag melpopartiletal pe Cevyn Swpnowv apBuwv. Wayxvel t Sladopd twv | All,

TETPAyWVWV SLadopwy TETOLWV APLOUWY KOL CUYKEVIPWVEL KATIOLO amoTeAEéopaTa tou Tou | Al2

Klvnoav tnv nepLépyela:

a) 55%-452=1000, 1052-95%*=2000, 85%-65%=3000
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Mrmopeite va Bpeite dMa leuvydpla mou n Sladopd Twv TETPAYWVWY TOUG va eival
moA\artAdoto tou 1000;

MNnw¢ mapatnpeite KAtL Laitepo os auTtd OAa auta ta euyapla;
B) O Avépéag pe £kmAnén Slamioctwoe emniong otL:

892-12%2=7777, 78*-23%*=5555

Mmnopeite va Bpeite GA\a leuydpla aplOuwv ToU n
Sladopd TwWV  TETPpOYWVWV  Eival  aplOpog  He o5

enavaAapBavopsva Pnoia; Mapatnpeite katt Wblaitepo -—_
o€ aUTA Ta leuyapLa;

65

y) ©@élovtac va EnynoEL TOL EVIUNIWOLOKA AMOTEAECUOTA
mou Tmapatnpnos, o Avdpéag oxeblaose pepKA
Slaypappatra ywa vo PBonBnBel. To Siaypaupo mou
oxebiaos ,yla va peletiost tn Swodopd 852 - 652
daivetal oto SutAavo oxnuo.

Mw¢ cuvdéetal to Staypappo tou Avdpéa e Tov UTIOAOYLOUO TG Sladopdg 852 - 652%;

MNwc Ba pumopoloe va umoAoyLoTel N emibdvela Tou pakpootevou poP opBoywviov (xwpig
N BonBela utoAoyLotr TOEMNC);

Mropeite va oxedldoete mapopola Staypappata yio GAAOUC UTTOAOYLOUOUC TIOU €KAVE O
AvpEag 1 yLa UTTOAOYLOOUG TTIOU KAVATE £0ELC;

MNwc¢ Ba prmopouoav autd ta Slaypdupata va Bonbrnoouv tov Avdpéa va avamtiéel pia
vprivopn HEB0So, yia va umoloyilel Stadopég TETpaywWvwy NG Hopdnc a’ - B? ya
omnoladnnote a Kat B;

AA6 a) Na avalUoeTe o€ YIVOUEVO TIPWTWYV TTAPAYOVTIWY Toug aplBpoug 60 kat 225 kal va Bpeite | A16
to EKIM touc.
B) Me tov (610 TpoTO, Va Ppeite

. 2 3

10 EKM twv povwvipwy 6X°y kat 9Xy~,
10 EKM twv moAuwvipwy x> — 1 kat x* + X

AA7 To slowtiiplo €10660U o€ €va XLOVOSPOULKO KEVTPO oTolxilel €7 kal cupmneplhapfBavel tnv | A21,
evolkioon tou €€omAlopol. ITnV MEPIMTWON TOU O ETILOKEMTNG XpNOLUomolioeL 8ik6 tou | A22
e€omALOUO, TOTE TO ELOLTHPLO £L00S0U gival €4. Av To KOOTOG ayopag tou e€omALlopol eival
€75, nooecg popég Ba mpemel va entokedOel TO (510 ATOUO TO XLOVOSPOULKO KEVTPO, WOTE va
eival cupdépouoa n ayopd Tou e€omAlopou;

AA8 Napatnpriote o6tt 1°=1, SnAadn ot o KVBog tou 1 woutal pe to 1. Mrnopeite va Ppeite | A24,
0AoUG Toug aplBOUG Tou £xouv autrh tnv Wotnta, dnAadn o kUPog tou aplBuoul va eival | A25

loog pe tov (610 Tov aplBuo; Ndcol tétolol aplbuoti untdpyouy;
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AA9 H Mapla €ekivael To mpwi amnod tn 2] A28,
BAon TNG KATAOKAVWONG, ylor vo —~ Smeoraon ams kopuen A29
avéBel otnv kopudn Tou OALUTOU, b
n omola améxet 10 xtAwopetpa. H 8

‘EAeva €ekvdel Tnv la wpa amno
™Tv Kopudn, ylo va EMOTPEYPEL

oTNV KOTOOKAVWGN omo thv bl 4
Swabpoun. Ta ypadnuata ToU |
neplypadouv TNV amoctacn Kabe XPovOG
opelfartiooag amnod tnv kopudr Tou 4 00 T 2 3 a2 5 & 7 8
Bouvou elval oxeblacpéva oto 2]

oxnua. Molo ypapun avtlotolyel

otn Maplia kal mola otnv EAeva; Ti ekdpalel To onueio Toung Twy dV0 ypaupwy; e moon
wpa Ba cuvavtiosl n Mapia tnv EAeva; Mwg pmopolpe va neplypaoupe alyeBpikad t
OUVAVTNGI] TOUG KoL VO BPOUKE TNV WPO GUVAVTNONG;

AA10 =5 10 Geogebra | A28
Mzrakivno ) 3
o ZUpere rjﬂznzi:‘{r: avrikeiueva ( Esc) | uEtaBaMOlUV 6UVQ|JLK(1 t?Uq
fipoend) CEE|  GUVTEAE OTEC (013 eva

ovotnua 800  YPOUULIKWY
eflowoewv Kat Slepguvoulyv
mw¢ N  petofoAl  Twv
OUVTEAEOTWV enMnpedlel TNV
vpadkn moapdactacn Kabe
T T A 7 7 7 1 T 1| ypopuwkng eflowong,  Ttov
-* aplBud twv AloEwvV TOU
\ OUOTAMOTOC KOL Tn oxéon
L) Twv Aoywv Twv

4 OUVTEAECTWVY HE TN OXETIKN
B£on Twv Vo gubelwv.

1n EvBsia: ax+py=y 2n Eubzia Sx+eyp={
==

Eioayewyr: )

Apxelo: T-AA10-Tpadikn emiAUCN YPOUULKOU GUOTIUATOC (oto déakeho Texvoroyia/Mikponetpapara/T)

AA11l | Je éva mApPKLYYK uTtapxouv 20 B€oelg oTABUEUONG OL OTOLEG elval OAEC KOTEINNUUEVEG. e | A29
KAToLleG B£0elg €Xouv OoTABUEVUOEL UNXAVEC KOL OE KATIOLEG QUTOKIVNTA. METPROAUE TOUC
TpoXoUC OO TA AUTOKIVNTA KAl TIC HNXAVEC TTOU NTAV OTOOUEUUEVO OTO TTAPKLVYK KAl TOUG
Bprkape 66. Mooa autokivnTa KoL TOCEG UNXAVEG Elval oTABUEVEVA OTO TTAPKLVYK;

rai Ot paBntég oxedblalouv 0 CUOTNUA CUVIETAYUEVWVY EVOl YEWUETPIKO OXNUaA Tou omoiou | M
Silvovtal ol cuvteTayuEVEG Twv Kopudwv (X, y) [1.X. To opBoywvio tpiywvo pe kopudeg (O,
0), (1,0), (0, 2)] kot katackeudlouv SLASOXLKA TA OXMLOTO TTOU €X0UV KOPUGEC T ONUEia:

a) (X + 3' y+ 4)1 ) B)(XI _y)r V) (_Xr Y)r 6) (_Xr _y) Kot 8) (_yr X)'

Alamiotwvouv OTL Tat véa oxnpata sival avtiotolyo n ewova Tou apxitkol wg Tpog: a)
petadopd katd €va Stavuopa pnkoug 5, B) avakAaon wg mpog tov afova XX, y) avakiaon
w¢ mtpog tov afova y'y, 8) avakhaon Ue KEVTPO TNV apX Twv afovwy, ) oTtpodn LE KEVIPO
TV apXf TwvV afovwy Kat ywvia 90°.

JulnToUV TN OX€0N TWV OXNUATWY AUTWV LE TO OPXLKO KOL XPNOLUOTIOLOUV TIG £VVOLECG TNG
HeTadOpAg, aVAKAQONC KAl 0TPOdNG yLa va KATAANEoUV o £val YEVLKO 0pLopd NG LoOTNTAC.
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ra2 OL paBntég xpnotponololy To emSLAoKOTLO Yo va TipoBalhouv os peyéBuvon Suadopa | M2, 13
VEWUETPIKA oxAuata amo pa dtadavela os pa 006vn. Xpnotpomowolv Vo Sladaveleg
oTlg omoieg €xouv oxebiaotel dUo oOpola Tplywva, TtomoBetolv tn Sladdvela pe TO
HLKPOTEPO Tplywvo oTo €mSLAOKOMIO Kal avaptouv tn Sladdvela pe To HeyaAlTepo
Tplywvo otnv 00ovn. Npofdllouv To HIKPO TPiywvo otnv 0Bovn Kal aufouelwvouv TN
pey€Buvaor tou pe puBbuioelg Tou mpoBoléa, HEXPLG OTOU N peyEBuvon papUOoEL akpLBWS
0To peyalUtepo Tpiywvo mou €xel avaptnBel otnv 00ovn. Emavalappfdavouv tnv dla
Swabikaocia pe 800 Sladdveleg ot omoieg €xouv oxedlaotel avopolo Tpiywva.
XpNolHomoloUV TIC £VVOLEG TNG opoloBeciag Kal TNG LoOTNTAG, Yl va TeEplypAouv thv
niponyoUuevn Sladikacia kal va KataAnfouv ae €va yeVIKO OpLOUO TNEG OUOLOTNTOC.
€ [-TA3-Omoiotita.ggh - N —
ra3 Me 10 Geogebra ot Apxeio Emetepyaoi [lpofoAr Oy Emioyés EpyaAtia Napadupo Borgexr r2, 13
HaBnteg eAeyxouv v \ﬂ\@\ﬂ \Q\M\ﬂ \ﬂ N —— @
opoLTNTA §V0 CYXNUATWY I —
pe Vo tponouc: (a) péow o . X
ouvlUOOTIKWY : //\Y\
B
HETAOXNUATIOMWV Kot (B) < A \
LLE XproN TOU KpLtnpiou ‘ s “
L04TNTAG YWVLWV KOl { \ R -
avaAoylag TAEUPWV. l
Apyxelo: [-FA3-Opolotnta
HE LETOOXNUATIOUOUG
(oto dpdkelo
Texvohoyia/Mwkporeipaparo/T) I 1-OuoioBeoiar I 2-TTpogr
Eroaywyr (]
raa To emoOUevVo oXNUO XpnoLlUomoleital oto mAaioto K / \ 4 ¢ r2
pLag Spaoctnplotntag, otny omnola Ba amodewybel
10 Bewpnua tou Oaln wg epappoyr Twv opoiwv A r .
TPLYWVWV. B ?
M ‘ E o
pa| \
B
ras 2 [T towes o oo prheon o0 0 = Me to Geogebra oL pabntég r2,ra

io Emegepyacia lpofori Oyeic EmAoyés Epyareia Mapd@upe BoriGeia

all|-

petafarlouv to Adyo
opoloBeoiag Vo opBoywviwy
Kol EMMAEKOVTOL O
8paoTNPLOTNTEG CUCXETLONG
TOU GUYKeKPLEVOU AOyou e
TO AOYO TWV MEPLUETPWYV KL TO
Aoyo Twv gpfadwv twv duo
opBoywviwv.

Merakivnon
Zupete i EMAEETE avTIKelueva ( Esc)

D |rpagkd

4]
)|
B

Epwmiosic [ 1n W20 W30

1

Apyxelo: I-I'A5-Adyog epfadwy
KOLL TLEPLULETPWY OUOLOBETWY

opBoywviwy (oto dpékero
I Befgein Texvohoyia/Mikponeipdpata/T)

Eoaywyr
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ra6 ‘Evag pnxavikog, Ta patio tou omoiou Ppiokovtar oe UPog 1,8m and 1o €dadog, | IS
xpnotuormolel tnv €€ng Sladikacia, yla va PeTpnosl to UPog pLog Katakdpudng Kepaiag:
TomoBetel o oplloviia Béon oto £6adog évav kabBpémntn os andotacn 10 pPETpwWY amo TN
Baon tng kepalag. ITn cUVEXELO HETAKLVELTAL TTPOC TNV avtiBetn katevBUVON Kal Tapatnpel
OTL o amootacn 0,9m and tov KaBpémntn BAEMEL péoa o€ AUTOV TNV Kopudn TNC Kepalag.
Ao ta otoeio autd umoAoyilel OtL To UYPog NG Kepaiag eivat 20m. Na kavete éva
oxedlaypoppa Kot va eEnynoete ylati auth n dtadikaoia divel cwotod amotéAeopa.

MA1 OL HaBnTEG XpNOLUOTIOOUV T QMOTEAECUATA EVOG TIPAYHOTIKOU ) vontikoU Telpapartog, | M2
0To ormoio Kataokeudlovtal amo to (6o UAIKO £va mapoaAAnAeninedo Kol €va mpiopa UE
loeg Baoslc kat ioa OYPN Kot ev ocuvexeia mpoadlopiletal n pala Toug. H yvwon tng palag
TWV OTEPEWV KAl TNG TIUKVOTNTOG TOU UALKOU ETUTPEMEL TOV UTIOAOYLOMO TWV OYKWV
oUudwva Pe Tov TUTIO: TUKVOTNTA = pala : 0ykoc. To melpapa emavoaAapBavetol Le éva
nplopa kot pla mupapida mou €xouv ioeg Pacelg kat ioa UYn. Amo to amoteAéouata
npoodLopilovtal oL OXECEL AVALESA OTOUG OYKOUC Tou MapaAAnAsmumEéSou, Tou MPlopaTog
Kol TnG mupauidag.

MA2 Ol paBbntég xpnotponololv tnv TplywvouEeTpia Kot M3, M5
to MuBayodpelo Bewpnua ywa va mpoacdlopicouv
OX£OELC OQVAUECA OTIC TIAEUPEC KAl  TOUG
TPLYWVOUETPIKOUG aplBuolC TwV YywVLwV EVOC
ofuywviou tplywvou ABI pe UPog AA. OL ox€oELg
autéc  Slatumwvovtal  otn  Hopdr  YEVIKWY
TPOTACEWV (VOUOL NULTOVWY KOl CUVNLTOVWVY) Kot
efetaletal n duvatodtnta TG €MEKTAONG TOUC O B ® r
aupAuywvia tpiywva.

Al H Awa £édtiaée to OSuthavo 34
onue lévpauua OU (X(I)Op('l v Zaxapn ava pepida e IxouTid SnunTpiakwy (g)
noootnta {axapng ava pepida os
9 KOUTLA SNUNTPLOKWY. YTIOAOYLOE
TN HEon TN Kot Bprke OTL eival 6
vpaupapa  axapng Kal PETA
dnuiovpynos T uTtoAoua
oTolela Tou Slaypappatoc.

a) Tt umodnAwvouv ta BEAN mou
UTdpyouv  ekatépwBev NG #.ton znwe 1 spamdpia [xapn
YPOAUUAG Ttou Seixvel tnv B€on NG

HEONG TUAG;

B) YmoAoyiote to pnkog tou kABe PEAouc Kal To aBpolopa Twv PUNKwV yla to BEAN mou
Selyvouv mpog ta de€ld kal Eexwplotd To abpolopa TwV PUNKwv yla Ta BEAn mou Seixvouv
oplotepa.

v) TLoxéon éxouv ta dVo abpoiopata; MNati vopilete 6t cupPaivel auto; EEnynote av auto
Ba cupBaivel mavra 1 OxL.

8) Mw¢ umopol e va OELOTOCOUNE KATOLO Ao Ta TOPAmAvVW, Yo va Bpolpe tn péon
andotacn mou £XouVv ta dedopéva amd TV LECN TLUR;

nai Pixvoupe duo Tapla kal Bewpoupe Ta evdexopeva ni

A: va pépouv aBpolopa 9




MabBnuatwkd_ I fupvaciou 103

B: TouAdyLotov éva amd ta Suo {apla va dpépeLl n 2
I: touldylotov €va amo ta duo lapla va dEpeL5n 6

PwTtape toug padbntég av sival Suvato va npayuotonolnB8olv cuyxpovwe duo amno ta
TIAPATIAVW EVOEXOEVO KL TIOLAL.

na2

Y& 8uo KouTLd Balou e amod TpelS oeg KIMWALEG OXL OHWC akpLBwG Ta (Sl xpwuata ota Suo
KOUTLA TU.Y. AUk, UITAE, KOKKLVN oTo 1° KouTi Kot Asukr|, Aeukr pithe oto 2° kouTti. Pixvoupe
£€va KEpUa Kal Pe BAaon To amotéAsopa SLOAEYOUHE KOUTL. Katormiy SlaAéyoups pia KipwAia
amo To KABe kouTi Kal BewpoUpe ta evdexoueva

A: eTiléyw To 2° KouTl
B: em\éyw Agukn KILWALa

PwTApEe TOUC HOBNTEG KATA TTOOO N TPAYHATOMOoiNan evog evEeXouEvou emnpealet i OXL TV
Tpayuatonoinon tou dAAou evéexouévou;

21N ouvéxela BEToupe To 1610 MPOBAnua Balovtog OUwWE OTo KOUTLA TLG (8Leg akplPwg
KLLWALEG.

n2

na3

Alvou e oTtoug HaBNTEC Eval LEVOU E0TLOTOPIOU PE 3 OPEKTIKA, 2 GAAATEC, 4 KUPLA TILATO Kall
2 yAuka kat Intape kabe padntng va Swoel Stadopetikn mapayyeAia and Toug CUPUABNTEG
tou. Katomwv Bpiokoupe mooeg SladopeTIKEG MaApaAYYEAIEG UMOPOUE VO KAVOUUE UE TO
OUYKEKPLUEVO HEVOU. TN OUVEXELD OTOUC UTIOAOYLOHOUG UTOPOUHE va BaAoupe Kal
TLEPLOPLOMOUC OMWG TL.X. VO NV TtapayyeiAoupe To TAde opekTikO pall pe To Tade KUPLO
Tuaro.

n3

na4

Alvoupe oTouG HABNTEC €va EpWTNUATOAOYLO HE 4 epwTHOELS TTOAATIARG emAoync, dmou oe
KAOE epwTNON UTIAPXOUV TPELG OMAVINOELG, €K TWV OMOLWV HdvVo UL owotr. OL EpWTAOELG
elval TETolEG, WOTE va avayKaotoUV ol HadnTtég val TIC amavtoouv otny TUXn. ZNTAUE Ty
mOavotnTa va amavtioouv OAEG TIC EPWTNOEL, OWOTA KABWE Kal tnv mbavotnta va TLg
amavtioouv 0Ae¢ Adboc.

n3
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SYNOETIKEZ EPTAZIEZ 3° KUkAou (A’ - B’ - T' Tupvaoiou)

péoa amno aviutapabeon andoPewv
KOl LETA ot T YLEAETN KATAAANANC
BiBAloypadiog KAl EVNUEPWTLKOU
UAKOU.

O£ ETIOUEVEC
Tagelg

A/A TitAog Ofua Taén EKRALSEVUTIKO UALKO
2710 TMAQLOLO TNG KOTAOKEUNC A’ Tupvasiou.

) OUVOE£CEWV LIE TETPATTAELPA OL KdmoLec Apyeia XeAwvokoopou::
«ZXSISL(I(OVTOLC MHE | naBntéc kataokeudlouv bAoELC, e e 1-®Odon1
TeETpATAeUpAY napaAAnAoypopua, T tpia €i6n Kath'n)\eq e 1-®don 2

1 MapoAANAOYPAUUOU Kol TPATETLQL. tpomnomotioelg, | ® 1-®don 3
XpNOLUOTOLOUV TO UTIOAOYLOTIKO uropei va 1-®UMo gpyaoiag
niepPaANov XeAwVOKOGHOG TToU £bapLOOTOUV 08nyiec XeEAWVOKOGHOU

) f A . oT0 dpdkelo
Cxbpaont e sovaao vy | M | e
VEWUETPLKWY OVTLKELUEVWV. '
Ol HaBNTECG HeAETOUV £val LOTOPLKO
«H aL‘ElO7\’C’)Vf‘|0r‘| HOONUATIKO KELPEVO TOu 180U alwva
tou ”IfOlVOV(I TWV | oto omnoio mapoustdtovrat §Uo
o | TWPOON HWV” and | tpémol artioAdynong Tou “kavéva
Toug , TWV POCHHWV”. AVOAUOUV TOUG A’ Tupvaciou
HaBnpotikoug OUYKEKPLUEVOUC TPOTIOUC Kal Ba Toug
TOU 180U QUWVAY | GyKpivOULV HE AVTIOTOLXOUC TIOU
UTIAPXOUV O€ oUyXpova SLOAKTIKA
BBAla | GAAeG mnyEc.
Apxelo XeAwvokoouou:
e 3-Oaon1
e 3-0don 2
e 3-OUMo gpyaciag
0bnylec XeAwvokoapou
ATIQVTAOELG OTLG
6paoTnPLOTNTEC
(oto dpakeho
s10 TT\aioto e KQT(IGK&UF']C, Texvoloyia/ZuvBeTikéc/Zuvo 3)
HLOVTEAWV AVEUOUUAWY Ol HaBnTEG A’ Tupvasiou
' HEAETOUV TNV KATOLOKEUN Kdrmotec 0&nyog Avamruéng
«A’LO)\lKn TtapoAANAOYPAULWY HECQ OTIO ddoeLg, pe AwaBspatikwy
Evepyela - MapapeTPLkES Stadikaoieg. Emiong, KATGANAEC Apaotnplotitwy

3 I'(OL‘EOLOKSUOLZOUIJE SlepeuvolV TN OKOTILUOTNTA TNG TPOTOTIOLATELG, MepBaAlovVTIKAG

evav. XPioNG QVEHOYEWNTPLGV yLa TN WOl va Eknaibeuonc, ASaKTIKG
QVEUOUUAO;» TIPOYWyr NAEKTPLKAG EVEPYELAG edappootouy | Makéta Nupvaciov

http://pi-

schools.sch.gr/gymnasio/

lototonog tng UNESCO
yla tnv Eknaidsuon yia
v Asidbopo Avamrtuén
lotdtomnog Tne
Evpwnaiknic Evwong:
http://europa.eu/pol/ene
r/index el.htm
Eupwnaikdg Opyaviopog
MeplpaAlovtoc




YYNOETIKEZ EPTAZIES 3°° KUkAou (A" - B' - T" Tupvaaiou)

105

http://www.eea.europa.e
u/themes/energy

Yroupyeio
MeplpaAiovrog,
Evépyelag kat KALLOTIKAG
oAayng:
http://www.ypeka.gr/Def
ault.aspx?tabid=225&Ilan

guage=el-GR

Kévtpo Avavewaotpuwv
Mnywv Evépyelac:
http://www.cres.gr/kape
/publications/download.h
tm

«ALtloAoynon
(“avagitnon tng
ottiag”) twv

4 | yewueTpKWV
T(POTACEWYV OTNV
apxaio EAAGSa»

YTOUG HaBnTég Slvetal pua
VEWUETPLKN TTPOTACN YLaL TLG
£EWTEPLKEG YWVLEG TOU TPLYWVOU Kall
Ba IntnBei and avtolg va eéstdoouv
oV LoYUEL TAVTOTE f OXL. 2TN CUVEXELQ
HEAETOUV £va apXOLOEAANVLKO
HaBnUaTIKO Kelpevo (og petadpaon),
OTO OTolo MAPOUCLATETAL EVAG
TPOMOG ALTloAdyNnong tng tdlag
VEWUETPLKAG TPOTOOoNC SLadOPETIKOG
oo TNV TUTiki EukAeidela amodelén
ue Baon aflwpata Kat

TtPONYOoU UEVECTIPOTACELC.

A’ Tupvaoiou

Apxelo Sketchpad:
4-ArtioAdynon
VEWMETPLKWYV TIPOTACEWV
otnv apyaio EAAada

(oto dpdkelo
Texvoloyia/IuvOeTikég/Zuve 4)

«Avaintwvtog to

Méoa amo €va mPayHATIKO TPOBAnU
Ol LOONTEG LEAETOUV TLG YPOAUUULKEG
ouvaptnoels P=ay Kot P=ax+p,
XPNOLLOTIOLWVTAC TO UTTOAOYLOTIKO

Apyxeia Function Probe:
e 5-Odon 1-apxko
e 5-0Odon 1-Anavtioelg

npoBAnua oto omnolo Ba Sladavei n
onpooia Twv apvnTKWY aplBpwy ylo
™V eniAuon Twv e£LloWoswV.

5 AaBog tou . , .
VPOUULTOU neptB&AAov Function Probe (FP) mou B lupvaclov | 5-®90n 2-Epl
KOS SLAOUVEEEL TIC SLODOPETIKES e 5-O®aon3
QVATTOPACTACELS TWV CUVOPTHCEWY 5-®UAdo epyaoiag
(nivoka Tid, ypadikn napdotaon '(Fc;(c\)/cc)i;\oct)l;eiz%uvBsrLKéq/Zuve 5)
Kal cupBoALkn ékbpaon).
OL HaBNTECG peleToUV £va LOTOPLKO
Kelpevo ato omolo évag onoudaiog
HOONUATIKOC AmopPpPLTTEL TN XPrioN
6 «Apvntikot TWV apVNTIKWY apLOpwy otav autol
aptBpoi ka spdavidovral we AVOELG EELOWOEWV. B” Tupvaociov
CLOWOELGY 3TN CUVEXELO. aoXOAOUVTaL UE EvVal

«"MNapadoteg”
LBLOTNTEG TWV
VEWUETPLKWY
TIPOTACEWV»

2TouG paBntég Sivetal mpog emiAuon
£VOL YEWUETPLKO TIPOPANUQ. ZTn
OUVEXELX HEAETOUV éval
OPXALOEAANVLIKO HaBNUATIKO KELUEVO

B’ Mupvaoiou

Apyxeio Sketchpad:
7-«Mapddofeg 1610TNTEG
TWV YEWUETPLKWV
TIPOTACEWV»
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(o€ petddppaocn) oto omnoio Toviletal o (oo paxeho ,
apES0E0C XapaKTpac te AUoNnG Texvoloyia/SuvBeTikéc/uve 7)
TOU GUYKeKPLEVOU TTpoBARaTOC.
2T0 TMAQOLO TWV OTATLOTIKWY EPEUVWV
«MaykéopL0 TIou Ka\éouv ol Haent‘;\q, or'o nabnua | g rupvaciov.
I vt O R
8 avBpwnot kat ot atltob anftOU ab Ft)éq dM(tl)v unopewc’x
KOWWVIEC Ttiow \ S ] G HabNTES X ) eboapuootel o
o0 TOUC xwpo’uv, oUAAéyouv 6860u:eva amo 1o onowadAnote
, Sladiktuo kat ta eme€epyalovral T4
apLBuolg» . , n.
XPNOLLOTIOLWVTAG TO UTIOAOYLOTIKO
TEPLBAAAOV TWV AOYLOTIKWV GUAAWV.
Me adetnpia £va MPAYUATIKO Apxela Geogebra:
POPANUa mou oxetiletal Ye To 9-®adon 1-Opoldbeto
LETAOYNUATIOMO TNG KATOWNG EVOG ONUELOU-TUAMOTOG
OTILTLOU Ol HaBNTEG EL0AyoVTal OThV 9-Oadon 1-Adyog
£€vvola tng opoloBeoiog KoL TG TIEPLUETPWV- EUPASWV
«MEAETWVTAG TNV | OUOLOTNTOG YEWUETPLKWV OXNUATWV. 9-Odon 2 —OpolotnTa
9 KAToyn evog AlampoypaTteVoOVTaL T OXECH TOU [ Fupvaciou 9-O®adon 3
oTUTLIOU » AOyoU TwV TEPLUETPWV KoL TOU AdYOoU (ovo paxero ,
. euBa&bv OuOLéGET(DV Texvoloyia/ZuvBeTikég/Zuve 9)
VEWUETPLKWY OXNUATWV UE TO AOYO
opolotnTag Kat Slepeuvoulv To
MPOBANUA TOU KOGTOUG TNG
oLKoSoUNG o€ oX€on e TNV TIEPLUETPO
KoL To epUBadov tne.
Xwpilovtag éva euBUYpAPO TUNHA Apyeia Geogebra:
0€ LE00 KaL AKpo AOYo, oL Ladbntég e 10-®donl — Aoyog ¢
«AvoKaAUTITOVTOG | avakoAUTITOUVY Th Xpuaon avaloyia e 10-®donl —EAeyxoc ¢
Tn xpuon Kall Tov aplOuo ¢. Tov untoAoyilouv rr : (o0 dékedo
1 i , | UMVaoiou ; .
0 avoloyio» TIPOCEYYLOTIKA Kol SLEpELVOUV Texvohoyia/ZuvBerikéc/2uv6 10)
OUVEPYATIKA TNV €pdAvion Tou Adyou
$ otn ¢puon, otnv
OPXLTEKTOVLKI] KOl OTLG TEXVEG.
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ZYNOETIKH EPTAZIA 1 (A’ Tupvaoiou)
«ZxebLAlovTog HE TETPATTAELUPOLY

O kaBnynt¢ Twv KoAALTEXVIKWV Tou oXoAelou ocag €xel avabécel va oxedldoete
Suvapka oxedla pe Sopko AiBo ta teTpdmAeupa. Zag MPOTELVE VO KATAOKEUAOETE T
OoXE6L0 0TO AOYLOULKO «XEAWVOKOOUOG», WOTE VO UTTOPELTE VA TPOTIOTOLEITE TO oYU
TOUG KOl TOV aplOPO TWV XPNOLULOTIOLOUEVWY TETPATAEUPWVY (MOpAAANAOYPAMUWY KAl
tpaneliwv) OMwWE KAl va HUMOPEITE va T KWETE woTe va daivovtol MeEPLOCOTEPO
eVTUTIWOoLaKA. Ot emopeveg Stepeuvnoelg Ba BonBricouv TNV opada cag va KAVEL TETOLEG
KOTOLOKEVEG.

EVSEIKTIKEG (PAOELS EQAPUOYAS

ApXE'LOZ 1-®UAAo epyaciog (oto dékeho Texvohoyio/SuvBeTikes/suvd 1)

1n daon: OL padnteég KATAoKEUALOUV TETPATTAEUPA XPNOLUOTIOLWVTAG TO SUVAULKO
XEPLOUO HETABANTWY TIOU OVATIOPLOTOUV TLG YWVIEG TOU. TN CUVEXELX KOTOOKEUATIOUV
naparAnAoypappa pe TpelG UETABANTEG adou Slepeuvioouv MOoEG METABANTEG yLa
TIAEUPEG KAl YWVIEG €lval amoAUTWE amapaitnTeg yla v YPAWYOUUE HLOL TIAPAUETPLKN
Stadikacio mou Ba kataokevalel opaAAnAdypap o SLapopETIKWY TUMIWV Kal LEYEBWV.
Apyxeio: 1-Odon 1

2n d¢aon: OuL pabntég petaoxnuatilouv  TeTpAmAeupa O TpaAmElla KOl
MAPOAANAOYPOUUO KAl OTn OUVEXElA o opBoywvia, popBouc Kol TETpAywva.
Alwampaypatevovtal T oxéon Twv Stddopwv HopPwv TETPATTAEUPOU.

MNna napadeypa, {nteitatl and toug padntég va dlopbwaoouv MopapETPLKEG Sladilkaoleg
wote va Kataockevdalouv SlodopeTikd €idn mapaAAnloypdupwyv Kot  tpameliwv
Slepeuvwvtag mapAAANAQ TIG YEWHETPLKEG TOUC LOLOTNTEC.

Apxelo: 1-®Odon 2

3n ¢aon: OL padnTEG XPNOLUOTIOLOUV TA UTTOAOYLOTIKA £pYOAEia yLa VO KOTOLOKEUAGOUV
Suvaplkéc ouvBEoelg oxedlwv Baolopévwy o SLoPOopPETIKA €1dN TeTpaMAeUpwY Tou Ba
UTIOPOUV VA XELPLOTOUV SUVAULKA LLE TO HETABOAEQL.

Apxelo: 1-®don 3
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Mpoodokwueva padnolaka aroteAéouata

Jtnv nopadootakn tatn n Sidackaiia twv dlapopwv eW8WV TETPATTAEUPWY YIvVETAL UE
OTATIKA HECO OVATIAPAOTAONG Kal EUPOVIIETAL EVIEAWG OTMOKOUMEVN OO EVVOLEG TNG
aAyeBpag. Xto TAQIOLO OUTO OL HABNTEC £XOUV TEPLOPLOPEVEG SUVATOTNTEG EUMAOKNAG
Toug ot Sladikaoieg dlepelivnong Twv LOLOTATWY TwV TAPAAANAOYPAUUWY KOl TWV
Tpamneliwyv Kal Twv LETAEU TOUG OXECEWV. ITNV tapoloa epyacia Kal pe tn BorBela tou
XeAwVOKOGHOU oL Habntég €xouv Tn Suvatotnta:

- va ouvdéoouv SLadOPETIKEG EVVOLEG KAl QVATOPOOTACELS (Mm.X. vo cuv8éoouv TNV
KOTOAOKEUN EVOC YEWHETPLKOU OXNUATOC E TNV £vvola TG LETABANTAC),

- VOl TIELPOUATLOTOUV HE TIG AANAYECG OTLG TIUEG TWV UETOPANTWY TWV TAEUPWV N/Kal TWV
YWVLWV OE TIAPAUETPLIKEG SLASIKACIEG KATAOKEUN G TEOAAOUEVWY TIOAUYWVIKWVY YPOUUWV
kat va Slepeuvnoouv TG TPOUTIOBECEL] KATOOKEUNG TAPOAANAOYPAUUWY KOL TLG
8LOTNTEG TOUG,

- va XPNOLLOTOLOOUV TIG TAPAUETPKEG Oladlkaocieg wg Sopwkd AiBo ywa va
HOVTEAOTIOL)COUV TNV KATAOKEUT TIOAUTIAOKWY YEWUETPLKWYV oxediwv,

- va avayvwpioouv tnv afio Tou YEVIKEUPEVOU -XApn oTo Habnuatikd — epyaAeiov wg
TOU UNXOVLOMOU LECW TOU OTIOLOU UMOPEL VO KATAOKEUATLOU LE TIOAUTIAOKEG YEWETPLKEG
ouvOEoeL.

Méow NG Xpnong HeTafAnTwv mpoodEpovtal EUKALpleG 0TOUG HABNTEC var avamtuéouv
elkaoieg, va SLopbwoouv mapapeTplkes dladlkaoieg kat va SlaxelplotolVv ta AdBn Toug,
va €€aydyouv OCUUTEPACHATA Kol va OlATUTIWOOUV KOVOVEC ylad TNV KOTOOKEUN
napoAAnAoypdppwy Kat Tpaneliwv. Autéc akplpwg ol duvatotnteg €xouv oLaitepn
S6aktikn afia adol otnv ouvnOn SLOAKTLKA MPAKTIKY AMOTEAOUV TNV KOTAANEN Kol OxL
™V adetnpia tng Slepelivnong TwV LOLOTATWYV TWV YEWUETPLKWY OXNUATWV.

H StaBepatikotnta tng mapoloas CUVOETIKNAG epyaciag Umopel va evioxuBel pe tnv
ouvdeon ¢ Slepelivnong Twv HaBnTwv pe tnv avalntnon KoAALTEXVIKOU UALKOU (T.X.
TIVOKEG, KOTOOKEUEC, oXEOLa) ou £xel dnuiloupynBel pe Baon emavalapPavopeveg
SOULKECG povadeg.

(H kevtplkry Sopn TNC OUVOETIKNG €PyOOlOC TIPOEPXETAL QMO TO oevaplo 1 tou
EMUOPPWTLKOU UALKOU ylol TNV EMUOPPWON TWV EKMASEUTIKWY ota Kévtpa Xtrpléng
Empopdwong B’ emumédou yua tn xprion twv TME otnv ekmatdeutikn Sdwadikaoio —
YnNABM, Natpa 2010).
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ZYNOETIKH EPTAZIA 2 (A’ Tupvaoiou)
«H attitoAdynon tov “kavova Twv NPocHwY” amno toug padnuatikolg tou
18ou awwva»

Nicholas Saunderson: The Elements of Algebra (1741)

JXETIKA UE TOV MoAAamAaoiaouo aAyeBpikwy TocoTHTWV.
Kot mpwrta, mw¢ va Bpiokel Kaveic To MPOONUO TOU YIVOUEVOU OToV MOoAAamAaoiaouo,
amo ekeiva tou moAAanAaolaotn Kat Tou MOAAQMAQ oL OTEOU

MpLv POXWPHOOUKE O0TOV TIOAAATIAQCLOOHO AAYERPLKWY TTOCOTATWY, VA £XOUME UTIOYN
OTL, aV Ta MPOCN O TOU TTOANATAQCLOOTH Kal Tou TToAAamAacLlaoTéou eival idta, SnAadn,
Kal ta duo BeTIKA, N KAl Ta SUO APVNTLKA, TO YIVOpEVO Ba eivat BeTiko, aAALwG Ba sival
apVNTLKO: €ToL OTav To +4 MoAAamAaotaletal pe To +3, | To —4 pe To —3 TPOKUTITEL OE
kKaBe mepinmtwon +12. AAG otav 1o —4 moAamAactaletal pe 1o +3 1 10 +4 e 10 -3
TIPOKUTITEL 0€ KABE mepimtwon —12.

Av 0 avayvwotng ovapevel pla amodelfn autol Tou Kovova, TIPETEL OPXLKA va TOU
yvwotomnoljooupe SU0 mpdyuota: TpwTov, AERe OTL KAmolol aplBuol Bplokovial oe
aplBuntikn poodo, otav avdvovtal 1 Lelwvovtal pe loeg Stadopéeg, onwg ot 0, 2, 4, 6,
n6,4,2,0.Eniongcénwcot3,0,-314,0,-4,7112,0,-1211-12, 0, +12. An6 edw €netal
OtL aplBpol pe toug omoioug Umopetl va oxnUATIOTEL pa aplBunTikn mpoodog sival to
ALyOTEPO TPELG, KL OTL av oL U0 MPWTOL ard AUTOUG elval yvwotol, TOTE o Tpitog pmopel
eVukoAa va Bpebel. Etot, av oL Vo mpwTtol 6pol eival 4 kat 2, o enopevog Ba ivat to 0, av
ol Suo mpwrtol eivat 12 kat 0, o emopevog Ba eivat —12, av ot Vo mpwtot eivat —12 kat 0,
0 enopevog Ba eival +12, K.0.K.

Agltepov, av €va oUvolo aplBuwv ot aplBuntikn mpoéodo, o6mwe ot 3, 2 kal 1,
noAamAaotalovral Stadoxikd pe €vav Koo ToAAamAaclaoth, Onweg 1o 4, 1 av €vag
UEUOVWUEVOG aplOuOG, Onwe To 4 moAamAaoialetal Stadoxikd e éva cUVOAO aplOuwv
o aplOunTikn mpoodo, omwg ot 3, 2 kal 1, ta ywopeva 12, 8, kat 4 Ba Bpiokovral, oe
KaBe mepintwon, og aplOunTkn mpoodo.

Me auto to Sedopévo (Tto omolo PEXPLS EVOC ONUEIOU Elval AUTOVONTO), 0 KAvOvag TTou
€XOUHE va amodeifoupe avaAUETOL O TECOEPLG TIEPUMTWOELG:

Mpwtov, 0tLTo +4 otav moAamAactaletal pe To +3 mapayel +12.

AgUTepov, OTL TO —4 Otav MoANamAactaletal pe to +3 mapaystl —12.

Tpitov, OTL T0 +4 6Ttav moAAamAaoLaleTal He to —3 mapadyest —12.

Kat téAog, otL o —4 otav moAAamAaolaletal Pe To —3 mopayet +12. AUTEG OL TTEPUTTWOELG
YEVIKA ekdpalovTal UE CUVTOULO WC ENG: TTpWTOV + €Tl + Sivel + - SeUtepov — €Tl + Slvel
— " tpitov + enl — Sivel — " Tétaptov — emi — Sivel +.

Mepintwon npwtn. OtL to +4 otav moMamlaoctaletal pPe to +3 mapayel +12, eivat
autovonto, Kal 8ev xpelaletal amodelen. Av opwg Intnbei, Ba pmopouoe va yivel
olUudwva Pe TNV TPWTN mapaypado TNG TPitng evotnta S10TL 0 MOANATMAACLAoUOG +4
eni +3 eival 1o 610 pe TNV mpdcoBeon twv 4 + 4 + 4 oe éva dBpolopa aAlG otav ta 4 + 4 +
4 npootiBevral og éva aBpolopa divouv +12, emopévwg otav To +4 oAAamAacLaleTal pe
to +3, blvel +12.

Mepintwon Seutepn. Kat and t devutepn mapdypado tng tpitng evotntag Ba punopouoe
pe tov (6lo Tpomo va anodelyBel, 6tL To —4 otav MoAAAmMAACLAlETAL HE TO +3 MOPAYEL —
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12. Opwc Ba 1o amodeifw edw pe alho Tpomo, wg €AG: mMoAAamAaoLalw Toug OPOUG TNG
oplOuntikng mpooddou 4, 0, —4 pe o +3, KoL T ywwopeva Ba Bpiokovtal os aplBuntiki
npoodo, onwg avadépdnke mapamavw’ oAAd ta SUo MpwTa ywopeva sivat 12 kat 0,
EMOUEVWC TO Tpito Oa eival —12. Apa t0 —4 Otav moANamAacLaleTal e TO +3 apAyEL —
12.

Mepintwon tpitn. Na anodelxBel 6tL To +4 Otav MoAAAMAGLAeTAL UE TO —3 TIAPAYEL —
12. NoA\amAaotalw to +4 pe toug +3, 0 kat —3 Sladoxka Kal Ta ywvopeva Ba Bplokovtal
o€ aplountikn mpoodo’ aAAa ta Suo mpwta eivat 12 kat 0, emouévwg To Tpito Ba eival —
12. Apa +4 6tav moAhamnAactaletal Je To —3 mapayel —12.

Mepintwon tétaptn. TENOC, yla va anodelyBel 6tL to —4 otav moAAanAactaletal e to —3
napayel +12, moAamAactdl{w 1o —4 pe toug 3, 0 Kal —3 Sladoxka Kot Ta ywoueva Ba
Bpiokovtat og apBuntkn mpoodo’ aAld ta SVo TMpwTta ywopeva eival —12 kat O,
oVUudwva pe tnv devutepn mepimtwon. Emopévwg To Tpito ywvouevo Ba eival +12. Apa to
-4 6tav moAAamAactaetal e To —3 mopdyel +12.

AUTEG oL 4 TEPUTTWOELG Umopouv emiong va amodexBolv 1o cuvtopa wg €6NG: To +4
otav MOAAAMACLATETAL E TO +3 TIOPAYEL +12° EMOPEVWG TO —4 e TO +3,  TO +4 pe 10 -3
odeilouv va mapdayouv KdtL aviiBeto mpog to +12, 6nAadn to —12. AAAG otav to0 —4
noAAarAaclalopevo pe to +3 moapdyel —12, 10te 10 —4 MoAAamAacLlal{OUEVO PE TO —3
odellel va mapayel KAtt avtibBeto nmpog to —12, dnAadn to +12° wote auth n TeAeutala
nepimtwon, mou ¢oPilel T6oo MOAU Toug apxaplouc, epdavileTal va pn eival timote
TIEPLOCOTEPO QMO MO Ko apxn tng Mpappatikng, dnAadn, otL Suo apvrnoEeLg KAVouv
pla katadoon” omnoia avapdipola aAnBevel otn MPAPUATIKY, OV KoL EVOEXOUEVWC Sev
apatnPEitaL MAVTOTE OTIC YAWOOEG.

EVOEIKTIKEG (PAOELS EQapUOYNC

1n ¢aon: Ot padbntéc LeAETOUV TO LOTOPLKO KELUEVO, KAVOUV CUVOTTIKY Tieplypadn Kol
OUYKPLvoUuV Toucg U0 TPOTIOUG ALTLOAOYNGCNC TOU “KOVOVA TWV TIPOCHUWV”. TN CUVEXELD
evtomi{ouv pLat GAAN aLTloAdynon Tou Kovova o€ oUyxpoveg Tnyeg (Stdaktika PBiBAia,
eykukAomaideleg, Stadiktuo) Kal KAVOUV GUVOTTLKNA Tteplypadr tTne.

2n ¢daon: Ot pabntég mapouoctalouv otnV TAEN T AMOTEAECUOTO TNG £pyaciag Toug,
OVTOAAAOOUV LOEEG KOl KOTOANYOUV OE OPLOUEVO. CUUTTEPACHOTO OXETIKA HE TO VONUa
NG ALTLOAOYNONG TWV MPAEEWV TWV OKEPALWY aplOpwy.

Mpoobokwueva puadnolakd anoteAéouara

Mapd to yeyovog OtL €xel nAkkia 270 eTwv, n MPwTn atttoAdynon tou “kavova Twv
TIPOCHLWV” TIOU UTIAPXEL OTO LOTOPLKO Keipevo SLaBétel U0 MOAU cuyxpova SLEAKTIKA
KOl LOONUOTIKA XOPOKTNPLOTIKA:

a) A¢lomolel Tnv €vvola tou “potifou” otn popdn TNG aplBuUNTIKNC Tpoddou.

B) Xpnowuomnotel wg “aflwpa” tnv ELOTNTA TOU CUYKEKPLUEVOU “HOTIBOU” va MOpaPEVEL
avaAloiwto otov moAamAactaopd (pia cupBacn mou Sev SladEpel ouolwdwE amo tn
olyxXpovn O§LWHATIKN Ttapadoxr OTL N EMPEPLOTIKA LOLOTNTA LOXVUEL @ priori KoL yLa Toug
apvnTkoULG aplBpoug).

H &paotnpotnta b6ivel otoug pabntég tn duvatotnta vo €KTIUACOUV OPLOHEVA
SLOXPOVLKA XOPAKTNPLOTIKA TNG HaOnuaTikig SpaotnplotnTag, Omwe eivat n évvola tng
anddeéng, kat va Slamotwoouv otL otnv anodelktikr dtadikacio mailouv BepeAiwdn
POAO OpLOUEVEC TTAPASOXEC OTN LopdH EPLOGATEPO ) ALYOTEPO POAVEPWV AELWUATWV.
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ZXOA10: Meyaho evlladEpov wg BEpa CUUTANPWHATIKAG Epyaciag mapouolalel emiong n
Boypadia tou ouyypadea Nicholas Saunderson kat o tpomog mou SdaxOnke

MaBnuatika (A.M.E.A. kat Lucasian Professor of Mathematics oto Mavemiotulo tou
Cambridge).
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ZYNOETIKH EPTAZIA 3 (A’ Tupvaociov)
«ALOAKN evépyela - Kataokeua{ou e Evav aVEUOUUAO;»

O avepOpUAOG €lval pla pnxavy Tou OaflOTOLEl TNV QLOALKN) €VEPYELD. ApPXLKA
XPNOoLLoTotNOnKe yla TNV AAeon SNUNTPLOKWY KoL TV AVTANGCN VEPOU EVW OTN CUVEXELQ
KATAOKEUAOTNKAV OL OVELOYEVVATPLEG YLOL TNV TTAPAYWYN NAEKTPLKNG EVEPYELAG.

- X, T

O kaBnyntng texvoloyiag tou oxoAeiou oag £xeL avabéoel va oxeSldoete va oxESL0 yLa
VO KOTOLOKEUAOETE OTN OUVEXELA £Va LOVTEAO QVEUOUUAOU TOU omolou ta mrepuyLla Ba
€xouv oxnuo TaPOAANAOYPAUMOU. ZaC TPOTELWVE VO KATAOKEUOOETE TO OXESLO TOU
OVEUOUUAOU OTO AOYLOULKO «XEAWVOKOOUOGY, WOTE VO UTTOPELTE VA TPOTIOTOLELTE TO
oxnua Kot tov aplipd twv mrepuyiwv. OL emopeveg dlepeuvnoelg Ba Bonbricouv tnv
opada oag vo KAVEL QUTA TNV KOATOOKEUN KoL TOPAAANAQ vo HEAETNOEL  Ta
TIAEOVEKTALOTO KOL PELOVEKTAUATA TNG XPRONG OVEUOYEVVNTPLWY Kol Ta TiBava opEAn
HLOG TIEPLOXAG OO TNV avAnTUén TNS XPRong TN aoALkng evépyelag. Adol epeuvnOETe
™ PBBAoypadia Kal To KATAAANAO EVNUEPWTIKO UAKO mou Ba oag umodeiel o
umevBuvog KaBnyntng, OPYyovVWOTE Wla aviutopdadeon omoOPewv OXETIKA HE TNV
EYKATAOTAON 1 KN OVEUOYEVVNTPLWV OTNV TEPLOXN) OAC. TEKUNPLWOTE WE ETULXELPHUATA
TG amoY el oag Kal mpoomnabeite va ¢pOACETE o€ pia kowva amodektr Avon.

EVOEIKTIKEG (PAOELC EQAPUOYAS

Apxe (o: 3-®UMo EpVO(OiO(C (oto dpéero Texvoroyia/TuvBetikég/suvd 3)

1" pdon: OL padntég kataokeudlouv MapoAANAGYPAUA XPNOLLOTIOLWVTOE TO SUVALIKO
XEPLOUO LETAPBANTWYV OV AVOTTAPLOTOUV TLG YWVLEG TOU. TN GUVEXELO KOTOLOKEUATIOUV
TapaAAnAOypapa UE TPELG LETABANTEG.

Apxelo: 3-®don 1

2" ¢pdon: Ot podntég XPNOWOTMoLoUV Ta UTIOAOYLOTIKA epyaleia yia va oxedldoouv
SLapopeTikA HOVTEAD QVEUOUUAWY Kol va Ta TieplotpéPouv Suvautkd. NapdAAnia, oto
mAaiolo auto oL pabntég swcayovtal otnv évvola TnG oTPodnG VoG OXAUATOC EVW N
KOTOOKEUN TWV TITEPUYLWV €VOG avepOpUlou mpoodépel oto Sibdokovta medio yla
avadopd oTNV EVvola TNG KEVTPLKNG CUUHETPLOG.
Eva mapadelypa Stadlkaclwy TOU aVAUEVOUUE va avamtuéouv ol pabntég sival To
TIAPOKATW:

yla mapaAAnAoypaupo :x Y :a

emavadaBe 2 [y :x 6 :au:p 65180 - :aj

TeAOC

YLt QVEUOUUAOCG :x P (o v K
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6k

enavadaBe :v [maparAnAoypauuo :x ;Y :a b 360/:v]

TeAOC
Me tnv eloaywyn Ttnc &vioAng otpodng mpwv TtV Evapén TNG KOTOOKEUAG TWV
napalnAloypappwyv otn Stadikaocia «avepopuAog» dnuoupyeitat n  duvardtnTa
Tipocopoilwaong tNG MePLOTPOPAG TWV MTEPUYLWV TOU AVEUOUUAOU HECA amo T XPnon
Tou petaforéa
Apyxela: Artavtrioelg ot SpaoctnpLdTnTES

3" ¢pdaon: OL padntéc xwplopévol oe SVo opddec avtutapotiBevtal oXeTIkE pe TtV
EYKOTAOTOON OVELOYEVVNTPLWY OTNV TIEPLOXN TOUG KOL UE ETUXELPNUOTA TEKUNPLWVOUV
kal kataypddouv Tig anoPelg toug. Embiwén eival n e§evpeon piag kowd amodekTng
AUong.

Mo mapadelypa,n mpwtn opdada unootnpilel Tnv amoPn OTL N XPION AVEUOYEVVNTPLWV
OUMUBAAAEL 0T pelwon TG éviaong Tou ¢alvopévou Tou Beppoknmiou, WG OVAVEWOLUN
TINYR  TAPOYWYNAG NAEKTPLKNAG €EVEPYELDG, €VWw TOPAAANAQ TIPOODEPEL EUKALPLES
avantuéng otnv nepoxn. H devutepn opdda umootnpilel OTL N XProN QVEUOYEVVNTPLWY
EXEL LELOVEKTNLATA, OTIWG EMUMTTWOELG OTO TOTUKO TEPLBAAAOV, ULIKPA LOXUG, LELWON TNG
aflog TNG yng otnv ePLOXN Kot amoteAouv Bavaciun anelln yla tn onavia opviBonavida
NG MEPLOXNC (YUTIEG, AETOUC K.QL.).

Mpooéokwueva uadnolakda anoteAéouatra

MaSnuatika

Jtnv napadootakn taén n Stdackaia Twv mapaAAnAoypApUwV YIVETAL UE OTATIKA HECA
QVATIAPAO0TOONG KL £TOL OL LOONTEG £XOUV TTEPLOPLOUEVEC SUVATOTNTEC EUTAOKAG TOUC OF
Sladkaoieg Slepelivnong Twv LOLOTATWYV TOUG. 2TNV Mapoloa Epyacia Kal pe tn Bonbewa
TWV gpYaAEiwv Tou XEAWVOKOOUOU oL HaBntég €xouv tn duvatotnta:

- va ocuvdéoouv SladOPETIKEC EVVOLEG KAl OVATTAPOOTACELC (T.X. va ouv8Eoouv Tnv
KOTOLOKEUN EVOG YEWUETPLKOU OXNUATOC LE TNV Evvola TNG HETABANTAC),

- VO TIELPOUATIOTOUV HE TIC AAANAYEC OTLC TIUEG TWV UETOPANTWY TWV MAEUPWV /KoL TwV
YWVLWV OE TIAPOHETPLIKEC SLAdLIKACIEG KATOOKEUNG TEOAQCUEVWY TIOAUYWVIKWV YPAUUWY
KoL va OLlEPELVNOOUV TIC TPOUTIOBECEL] KOATOOKEUNG TAPOAANAOYPAUUWY KOL TLG
LOLOTNTEG TOUG,

- va XPNOLUOTOLOOUV TIG TAPAUETPKEG Oladlkacie¢ w¢ Sopkd AiBo ywa va
LLOVTEAOTIOLI|COUV TNV KOTOLOKEUT AVTIKELLEVWVY TOU TIPAYHUATIKOU KOGHOU.

MepiBaAlov kat Eknaidevon yia tnv Asipopo Avamtuén

Me tnv avtutapdBeon anoPewv OXETIKA HE TNV EYKATAOTOON OVEUOYEVVNTPLWY OE Wia
TIEPLOXN, YO TNV Tapaywyr NAEKTPIKAG EVEPYELAG OO OVOVEWOLUEG TNYEG, Ol
HaOnTég/TpLeg umopouv:

- va blakpivouv Ta TIAEOVEKTAMOTA KOL TO HELOVEKTAUOTO TNG XPNong
OVEHOYEWNTPLWY OTO TOTIKO TEPLBAAAOV kal tnv aelpopo avamtuén upiag
TEPLOXNG,

- va alomoljoouv Kal va gppnvevoouv PBiBAloypadikd deSopéva kal otolyeia
OXETIKA HLE TNV TAPAYWYN EVEPYELAG ATIO OVELOYEVVATPLEG,

- VoL SLOTUTIWOOUV ETILXELPAMATA KL TEKUNPLWHEVES ATIOYELC.
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ZYNOETIKH EPTAZIA 4 (A'Tupvaoiou)

«AtttoAdynon (“avalitnon tng otiog”) TwV YEWHUETPLKWV TIPOTACEWV

otnv apxaio EAAGSa»

Elvau KO e§WTEPLKA YWwVia EVOG TPLYWVOU HEYAAUTEPN OTIO TLG ECWTEPLKEG YWVIEG;
Jta 600 TAPOKATW OXAUATA €XOUUE OXeSLAOEL éval ofuywvio Kal €va apPAuywvio
Tplywvo ABT kal £(oUpE oxnUATIOEL TIC EEWTEPIKEC YWVLEG TOU.

A

A

Kamolog woxupiletat otL: e kaBe Tplywvo, Mo eEwteplkny ywvia eival mavrote
UEYAAUTEPN OO OAEC TIC EOWTEPLKEG YWVLEC.

‘Evag AAAo¢ loyupiletal otl: e kaBe tplywvo, pla €EwTepK ywvia elval mavtote
peyaAutepn amo SU0 ECWTEPLIKEC YWVLEC.

Na e€etaoete av autol oL Loxuplopol elval cwaotol. Av Sev glval, va TOUG CUUTTANPWOETE
Il VO TOUG TPOTIOTIOLNOETE £TOL WOTE va £lval owoTol.

‘Eva anoonacpa anod 1o €pyo tou MNpokAou
Zx0Ata oto o’ BiBAio twv Ztoyeiwv Tou EUKAEgidn

Ye kaBe Ttplywvo, av TPoekTaBsl pla omo TIG TAEUPEG, N €EWTEPLKN ywvia ival
peyoAUTEPN Ao OMOLASHTIOTE ECWTEPLKI KL ATEVAVTL Ywvid.

[
B

®
A

E

Oewpolpe SUo eubBLypappa TuRpata AB, MA ta
omola TéUvel pLo euBeia BE €TtolL WOTE Ol YWVIEG
ABA kat F'AE va eival loeg. Tote ta TuAuata AB, MA
elval mapaAAnAa.

Av 1o AB mapapével akivnto kol Bewpriooupe OTL
1o A otpédetal mpog to AB yLa va cuvavtnBouy,
T0te n ywvia TAE Ba peyoAwvel 8LOtL 000
TAnoLaleL to A mpog to AB, TOOO QMOMOKPUVETOL
and to AE. Kat av mapapével akivnto to A kat
Bewpnooupe OtL To AB otpédetal pog to A ya
va ouvavtnBouv, 1ote n ywvia ABA Ba pikpaivel
dott to AB kabwg otpédetal mpog TOo A
otpedetal kal mpog o BA. Kat av Bewprooupe otL

otpédovtal kat ta V0o, To €va mMpo¢ To GAANo, Ba Slamiotwooupe OTL To pev AB
mAnolalovtag mpog To BA pikpaivel ) ywvia, evw to M kabwg otpédetal mpog 1o AB
amopakpUveTal amnod to AE kat €tol peyaAwvel Tn ywvia F'AE.
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AvoykooTika Aoutov, av ocuvavtnBolv ot AB, A Kal oXnUOTIOTEL £€va Tpiywvo, n
efwteplkn ywvia Ba eival peyaAltepn amo TNV AMEVAVIL €0WTEPLKH. ALOTL OTavV N
EOWTEPLKN TIAPAUEVEL N BLa, N e€wTePLK auéAveTal Kal OTav n eEWTEPLKI TIOPAUEVEL N
610, n eowtepikn pelwvetal. H otav Kat ot Suo petaBaAlovtal, N ECWTEPLKA UELWVETAL
Kal n e€wteptkn avavetal. Atia autwv Twv aAllaywv givat n Kivnon Twv euBuypappwy
TUNUATWY, TO HEV €va MANCLAloVTOG MPOG TNV TAEUPA TIOU OXNUATI(EL TNV E0WTEPLKN
ywvia, to 6 GAAO QIMOUOKPUVOHUEVO OO TNV TMAEUPA TOU oXNUatilel TNV €€wTeEPLKN
ywvia. A0 oUTO UIMOPELG VO CUUTIEPAVELG TIWE Ol KATAOKEVEG TWV TPAYUATWY PpEPVvouv
UMPOOTA OTA PATLA MOG TIG aANBLVEG aLTieg TwV {NTOUUEVWV.

Epwrtrosig

1) To kelpevo auTO EVIOXUEL ] OXL TO CUUMEPOOHA OTO OTIOL0 KATAAAEATE OXETIKA UE TLG
€EWTEPLKEG YWVIEG TOU TPLYWVOU;

2) NMwG CUYKPLVETE TOV TPOTIO TIOU XPNOLUOTIOLCATE YL VO KATOANEETE 0To SIKO 0ag
OUUTIEPACIOL LLE TOV TPOTIO OLTLOAOYNGNG TTOU XPNOLUOTIOLEL O CUYYPAPEQ TOU KELUEVOU;

EVOEIKTIKEG (PAOELS EQapUOyYNC

1n ¢don: OL pabntég Slepeuvolv TN YEWUETPLKA TPOTOON KAl xpnolponolouv diddopa
puéoa (oxeblaon, LETPAOELG, UTOAOYLOUOUG K.A.TL.) yia va Slatumwaoouv tnv anoyr) Toug
KOL VO TNV UTIOOTNPLEOUV E ETILXELPAUOTO. TN CUVEXELO LEAETOUV TO LOTOPLKO KE(PEVO
KOLL OTIOVTOUV OTOL EPWTHLATA TTOU TO GUVOSEUOUV.

ApXelo: 4-ATloOAOYNON YEWUETPLKWVY TIPOTACEWV 0TV apxaia EAGda
(oto pdkelo Texvohoyia/IuvBeTikég/Zuve 4)

2n ¢aon: O pabntég mapouotalouv oTNV TAEN TA AMOTEAECUATO TNG £PYACLOG TOUG,
ouykpivouv dladopetikol Tpomoug emaAnbeuong, avtaAAAcoouV LOEEC KAl KATAARYOUV
OE OPLOMEVA CUMTMEPAOCHATA OXETIKA ME TO VONUA KAl TA HECO ALTLOAOYNONG Twv
LSLOTATWY TWV YEWUETPLKWY OXNUATWV.

Mpooéokwueva puadnolakda anoteAéouara

To Lotoplkd Keipevo bivel éva mapadelypa tng pebddou atttoAdynong mou oL apxaiot
EA\nveC paBnuatikoi ovopalav “amddein amo awtia” kot ™ Staxwplav and tnv
EukAeibela amobelktikr péBodo mou ovopalav “amodelen anod tekunplo”.

H &paotnplotnta Sivel otoug pabntég tn Suvatotnta va yvwploouv pla TPWTAPXLKN
pEBodo “attiohdoynoncg” mou €XEL TA XOPAKTNPLOTIKA TOU VONTIKOU TELPAUATOC, va
EKTILAOOUV TN onuacia Tng Kivnong Twv YEWUETPLKWY OXNUATWY Kal va SLamloTwoouy
OTL N emaAnBguon Twv WLOTATWY Umopsl va yivel pe dtadikaoieg mou Sev xpnoLUOTOLOUV
opyoava oxeblaonc ) LETPAOEWV.
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ZYNOETIKH EPTAZIA 5 (B’ Tupvaciou)
«Avaintwvtog to AdBo¢ Tov YPoUHWTOU KWK

Evog €AeykTAG MWANCEWV OE €va TIOAUKATAOTNUO TPOdipwy, [ HEE
Séxetal SlapapTupieg MEAATWY YLA UTIEPTILOAOYNOELG TIPOIOVIWY  “prcis  Emetepyscic  Amotor
, , . , . MopdBupo Mivokog
mou ayopalouv amd TO TUAMO OTMWPOKNTMEUTIKWY. Ekel ta " " Az
i ’ ’ ’ Bdpog TUYOMEKR TIQLA
npoiovta ocuokevalovtal, (uyillovtal Kol TILOAOYOUVTOL UE TO (o= Koy |1iun (oe cupd) |povisdos
cuoTNUA TOU ypaupwtoU Kwdwka (barcode) amo 12 278 z23fs
OUYKEKPLUEVN Cuyapld. O utAAANAOC TOTODETEL TNV ETIKETA LLE TO = 357 0.7
YPOHUHUWTO KWOLKOL TIOU EKTUTIWVEL N Juyapld Kal akoAouBwg 2 e R o
SlaBaletal and To cUOTNUA OVAYVWONG TOU Tapeiou. OEAeL va 50 a1 he 1
eNéy€el av n Cuyapld Sivel AdBoc tuéc. EXEL EVNUEPWOEL TOV 33 3 T
J ' 1 w1 ' 0.9 063 0.7
nwAnt mou Juyilel kal TYLOAOYEL T TIpolovTa, va Kataypddel a7 B.58 1.4
) ’ ’ y ’ 8.6 19.78 2.3
TV mocotnTa X (o€ KWAA) kot SUmAa TOo TMOCOV HUE TO Omolo g 6.3 ooy
) s ’ , y F.a 17.25 2.3
TIHoAoynBnke 1o mMpoiov. O MWANTACG MAPESWOE OTOV EAEYKTN 25 a8 14
€vay Tivaka anod Tplavia NwWANRCELS TIou adopouaoav 4 mpoiovra. 5.2 7z el
O eAeyktng, He Baon tov mivaka auto, Ba eAéyéel av umnpéav 5.5 12.85 2.3
AAOn TILOAOYNONG OE KATIOLO TIPOIOV. a8 TosE 2.3
ITn 6paoctnPlOTNTA QUTH, €KTOC ONMO TO OUIOTEAECUQ, EXEL 23 inae I
onuooia kot o xpovo¢ ulomoinong o omolog Ba mpémeL va 1 e 3
1 ) )] 1 2.7 3.78 1.4
ehaylotomolnBel pe tnv Bonbela Twv SLABECIUWY UTIOAOYLOTIKWVY 5.1 16.32 22
' . 6.2 4.34 .7
gepyalieiwv tou Function Probe (FP). | | =

EVOELKTIKEG (PAOELS EQAPUOYNG
Apxe (o: 5-®UMo €pYaolog (oto daxero Texvohoyia/TuvBetikéc/uve 5)
H edappoyr Twv SpaoctnpLloTATWY UIMOPEL VA XWPLOTEL O€ TPEL PAOELG:

1n ddon
OL pabntég/-tpleg péoa amd tn Olepelivnon Tou mapoamdvw TpoBAnuatog 6Oa
QTELKOVIOOUV O€ TivaKQ TIUWV Kal 0 oUOTNUA NULAEOVWV OXECELG avoloyilag Itn
OUVEXElX Ba eumAakoUV He Tn OUVOECN TNG OUYKEKPLUEVNC OVATIAPAOTOONG HE TN
ypadkn mapaotacn tng Y=ay.
Napadsiypata Spactnplotitwyv
1) ZtéAvoupue ta {evyn Bapoug Kat TLNG oto ypadnua (Ewk. 1). MmopoUue va
XWPLoOUUE Ta onuela o€ OpASEG; Av val, LE TIOLO KPLTHPLO;
2) MnopoU e va ekPppACOULE E OXEOCELS avOAOYLlOG QUTEG TIG OUASEC onUelwy; Oa
BonBrosL n katackeur) TnNG Y=Y TOU UTMOPEL va meplotpadel pe TO epyaleio
KaTakopudou AAOTLKOU XelpLopoU Tou FP (Ewk. 2). Av urtdpxouv ox€oelg avaloyiag,
va ypadtoUuVv oL avTioToLyol TUTIoL KoL Vo €EETAOTEL MWC CUVOEOVTAL Ol CUVTEAECTEG
ovaloyilog Pe To TPOBANUA KoL TOV THVAKA TLLWV.
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Apggio  Ewafepyedic  Amodatord MopdBups  Tpdgnpa Apyeio  Emefepyodic  Amootord  MopdBupa  Mpdgruo
9.|y =1 01¢ (0,995 8 3| y=0.3(x) i * 1 R? o
T+
il 3 2
1 18
16 16
14 1

4 » N I

3 i 3 4 & g 10 1 1 § § P
Ewoéva 1: AmnootoAj onueiwv oto Ewova 2: MNeplotpodeg tng Y=x.
ypagnua.

3) & MOOEG MEPUTTWOELG £YLVE UTIEPTIHOAOYNON Kal o€ Toto/a €idog/n; Mold/eg Ba
EMpemne va elvat n/ot Kavovikn/eg Tiun; Nvwplloupe OTL oL TIHEG ava KNG aUTWV TwV
TpolovVTWVY €ival MOANAMAAGCLO TOU SEKOAETITOU TOU EUPW.

4) H kaBe opada emdéyel plo amo TIC TEOOePLC euBeiec. MNMpooapuoloupe To
epyadeio petaBoAng otn ypadlkn mapdoctacn tng eubesiag. Anuloupyesital €va
TPplywvo oTo omoio to Aoyloptkd pag divel Tnv kAlon autig tng eubeiag (wg mnAiko
¢ Stadopdg Twv TETAYUEVWY TIPOC TN Stadopd Twv TETUNUEVWY). Me TL LloouTal
aUTO To MNAiko; Mapouaotalel n KAOs opuada TO CUUMEPACUATA TNG OTNV OAOUEAEL
™G TAéNG.

5) O €AeyKTNC MWANCEWV QVIIKOTECTNOE TNV EAATTWHATIKY Juyapld aAld B€Ael
eMuTAéov va Pptiatel €vav mivaka yla tov umdAAnAo mou {uyilel Ta mpoiovta, HE
OKOTIO val eAEYXEL yLa AlYEC NUEPEC LETA TNV OVTIKATAOTOON, TIG TIUEG TTOU EKTUTIWVEL
n Cuyopld. O Tivakog autoc Ba €xeL oTNV MPWTN O0TNAN TO BAPOC TWV TPOIOVIWV ATO
0 £€wc 10 Kg pe BrApa 0,1 Kg kot otic urmtoAouneg 4 otnAeC Ba €xeL TNV avTioToLXn TN
Tou KABe mpoiovtog. H kabe opada vo KATAOKEUACEL TNV MPWTN OTHAN TOU TTivaKa
KoL TN OTAAN HE TG TIMEC yla TO TPOIOV Tou aoXoAnbnke otnv mponyoUUEvN
gpwtnon. Nwg pmopolpe va eAéyéoupe TNV opBOTNTA TOU TTivaka amod tn ypadlkn
napAaotacn;

Apxelo: 5-®Odon 1-Artavtioelg

2n ¢dadon

Ol padntég/-tpleg Ba elcaxbouv otn cuvaptnon Y=ax+p wg mapaAAnAn petadopd tng
P=ax HEoa amod TNV EMEKTOON TOU apxlkol mpoBAnuatog kat Oa pehetnbel o poAog Twv
TIOPAUETPWY a Kot f.

Napadsiypata Spactnplotitwyv

210

TIOAUKOTAOTNMA, TO TPOlOV pe T povadog 0,7 € umdpxel Suvatotnta va

ouokevaotel pe €lOkO TpoOToO av To emBupel o mMeAATNG, XPEWvVoOvVTAG o€ KABe ayopd
auToU TOU TPOIOVTOG KAl aveEdpTnTa amo tnv nocotnta ayopag, 0,5 € emutAéov.

1) O nwAntng mou Quyilel, ouokevAlel Kal KootoAoyel To mMpoilov xpeldletal eva
Tiivaka 1ou o€ pia otAAn va €xeL 0Aa ta Bapn amo 0 éwg 10 kka (ava 100 gr), otn
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Suthavr otAAn TNV TIUH TOU TPOIOVTOG XWwpI¢ tnv €81k cuoKevaoia Kol otnv
TeAevtaia oTtAAN TNV TN Hadl ue Tn ouokevooia. OTLAXVOUE Eva TETOLO TIVOKA OTO
FP.

2) XtéAvoupe OTO ypAdNnUA TG TIHEG TWV OTNAWV PBApoC-TLUR Xwplc TNV 8IKA
OUOKEUAOLO Kal BAPOG-TIUN ME TNV €LOIK) CUOKEUAGCLO € TIOLEC OUVOPTHOELG
avAKouV Ta onueia og kABe meplmTwon Kal mota elval n oxéon Twv CuVAPTHOEWY
avtwv; To emPBePalwWVOUPE KATAOKEUAIOVTOC TIL( QVIIOTOLXEGC OUVOAPTNOELG OTO
ypadnua tou FP.

3) KaBe opada kataokeudlel tn Sk TNG ypadlkn mapdotacn NG Hopdng Y=oy
oUudwva HE TOV TAPAKATW TIVOKA KAl OTn OCUVEXELD HeTadEpovtag authi Tn
ypadlk Tmoapdotacn HE TO €PYaAEio  KaTtakOpudpng HeTaTOmiong tou FP
Kataokeudlel euBeieg TnG popdng P=oax+P. Ze molo onueio TEUveL N kABe pia Twv

agova ' Y;
Ouada Kataokeun Kataokeun pueta ano ustagopa
1n Y=2x Y=2x+1, Y=2x+4, p=2x-3
2n =0.5x Y=0.5x+2, Y=0.5x+5, Y=0.5x-4
3n Y=-3x Y=-3x+2, Y=-3x+4, Y=-3x-5
4n Y=1.5x Y=1.5x+3, Y=1.5x+4, Y=1.5x-2
5n Y=-2.7x Y=-2.7x+4, Y=-2.7x+1, Y=-2.7x-3

FEVIKEUOUE Kal KATAyPAPOUUE TO CUUTIEPACHATA LAG YA TN OXECN TNG YPADLKAG

napaotacng tng Y=ax+P pe tn ypadikn mapactaon tne P=ay.

4) KaBe opada bivel 3 efiowoelg guBewwv NG popdng P=ox+f HE aKEPALOUC

OUVTEAEOTEG otnv opada mou Ppioketal ota S£€ld tnNg Kal maipvel avtiotola 3

TEToLeC euBeiec amod tnv opada ota aplotepd tne. O otoxog sival va tomoBetnBouv

oto ypadnua Svo onpeia tng kabe subelag yvwpilovtag To pOAO TWV TAPAUETPWY O

kal B otn ypadikn mapactacn tng eubeiag. O éAeyxoc Ba yivel and tnv opdada mou

€0e0e TIC €€LlOWOELS TWV EUBELWVY KAVOVTAG TIC YPADLKEG TTOPOOTACELS AUTWY TWV

gUBELWV KOl EAEYXOVTOC aV IPAYUATL SLEPXOVTOL QO AUTA Ta ONuEla.

Napadelypa epyaoiog yla To onitt

O ka@Be pabntng Ba aveBAcel TNV AMAVTNON TNG MOPAKATW gpyaciag ota Pndlakd

epyaAeia eMKoVwviag Tou oxoAeiou.
O Anuntpeng kat n Mapia eivatl pabntég tng B yupvaciouv kat mpoonabouv va
AOoouv to €€n¢ mpoPAnua: «Aivovtal ta onueia A(0,3) kot B(1,-2). Moiwa
euBela t™g popdng Y=ax+p SiEpxetal and avtd ta onupeio;». O AnuAteng
Eekvael va AUOEL TO TPOPBANUA AVTIKABLOTWVTAG OTOV TUTIO TNG CUVAPTNONG
P=ax+f TIC OUVIETOYUEVEG TWV ONUElWvV. Ze €va Aemtd Opwg n Mapia
Loxupiletal otL Bprike tn AUCN XPNOLULOTIOLWVTOG TO POAO TWV CUVTEAECTWY O
kat B. O Anuntpeng apdlofntetl tov tPomo tng Mapiag aAld otav TeAeLwVEL
Slarmotwvel otL eixav Bpel tnv (dla euBeia. Mola eivat auth n eubeia Kat Mwg
€\uoav to mpoPAnpa ta Suo madLa;
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Apyxelo: 5-Mdon 2-Epl

3n ¢aon
Ot poOntég/-tpleg/-tpleg epmAékovtal o paotnELOTNTEG YpadIKnG eMAUoNC eEloWoEWY
KOL QVIOWOEWV TNG HoPdNG ax+p >(=,>)yx+6 néoa amd mpayUatika mpoBAnuarta.

Napadeiypata Spaoctnplotitwyv
To k6otog SUo etatplwy (A kat B) kvntrg tnAedwviag eivat:
A: maylo punviaio K6otog 9 eupw Kot k6otog 0,1 eupw ava AEMTO GUVOUIALQG,
B: éxeL maylwo pnviaio kOotog 3 gupw Kol kootog 0,2 supw avad Aemto
OUVOULALOG.
KatookeuAdloupe TIG CUVOPTHOEL KOOTOUG OE OXEON LE TO XpOVO OpAiag yla
kKABe etalpeia. Nooca AeMTA CUVOALOG TTPEMEL VAL KAVEL KATIOLOG pnviaia, ylo
va gival oupdépouoca n emloyn TnG etalpeiag A kat moéoa ywa va eival
ouudépouoa n emloyn tng etalpeiag B pe faon Tig ypadLKEG MAPAOTACELG;
Apyelo: 5-Odon 3

Napadsiypata epyoocilwv yLa To oritt
1. KabBe opada aveBalel éva mapopolo mpoPfAnua ota Pnolakd epyaleia
ETULKOLVWVLAG TOU OXOAEloU pe Ppoodopeg amod TPELG eTalpeieg TNAedwviag
Kol AUVEL To TPOPBANUQA TNG TEPLOCOTEPO CUDEPOUCAC TTPOoodopag Ue Baon
TOV apLOUO TWV pnviaiwyv AEMTwV cuVOULIALAG.
2. KaBe opada aveBalel ota Pndlaka spyaleia emikowvwviag tou oxoAeiou
€va MPOPANUa Kal B€tel éva gpwTnUo TOU N €MIAUCKH TOU MIMOPEL va
Baolotel og aviowoelg TNG Hopdng ax+B>yx+6. Itn cuvéxela AUVeL ypadLkd
Kol aAyeBplkd tnv aviowon. H kaBe opada eAéyxel ta mpoPAnpata Twv
AA\WV opAdwv Kot TtpoTeivel Tpomoug BeATiworn g Touc.
Mpooéokwueva puadnolakd anoteAéouara

Q¢ adetnpia otnv mapoloa CUVOETIK €pyacia XPNOLUOTIOLETOL £Va TIPOYHOTIKO
NPOBANUa o mpoodEpeL To MAALOLO yla va vonuatodotnBel anod toug Hadntég/-tpLeg n
ypadkn avamapdotacn Twv avaAloywv oowv Kot N ouvdeon tng KAlong tng eubeiag
=ay pe To ocuvteAeoth avaloyiag ota avaloya mood.

210 mAaiolo TG mapovoag cUVOETIKAG epyaciag n P=ox+B MPOKUTITEL HECA QO TOV
SUVAULKO UETAOXNMUATIONO TNG P=a) WoTe va 060UV 0TouG HabnTEG/-TpLeg euKalpleg
ouvbeong twv 800 OUYKEKPLUEVWY ouvaptioewv. Auth akplpwg n Suvatotnta
METAOXNMOTIOMOU TNG ypadlkAG Tapdotaong €xel pia wlaitepn didaktikn afia adou
oTnNV ouVAON TPAKTIKA O UETACXNUATIONOG aUTOG elval n katdAnén kat oxL n adetnpia
NG Olepelivnong uiag ouvaptnong. TEAoOG, €mMSLWKETOL oL  padntég/-tpleg va
SlepeuvroouV TO pOAO TWV O KAl B OTIC YPAUULKEG CUVOPTIOELG KOL VA EUTTAQKOUV OTNV
ypadkn emiluon Kot eppnVeila eELOWOEWV KOL AVIOWOEWV TNG HopdnG ax+p>(<,=)yx+6.
Ot mMoAAQMAEG aVaMOPAOTACELS TNG ouvaptnong oto FP eival duvaplkd cuvOedeuéveg
Kot €tol Sleuplvovtal Ol EUKOLPLEC TwV HABNTWV va KATAVONOoOUV TO POAO TWwV
OVATIAPOOTACEWV QUTWV OTOV OPLOUO TN YPAUULKAG ouvapTnong aAAd Kal oto mAaiolo
¢ emiluong mpoBARUATOG.
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OL Kowwvikol otoxol yla Ttoug pabntéc/-tpleg evromilovial OTn cuvepyaoia Kol Tn
oUuA\oyLKn Slampaypdteuon tTwv Wewv toug oe eninedo opadac, os eninedo tafng Kot
oto enimedo TNG emKowwviag touc pEow Yndlakwv epyodsiwv oulnthoswv. Xt
mAaiola autd o otoxog eival va evioxubel n kowwvikn oaAAnAemidpacn péoa amo tn
EVEPYO EUTIAOKH TWV HABNTWV OE CUVEPYATIKEC KAl SLAAOYIKEG TIPOKTLKEC.
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ZYNOETIKH EPTAZIA 6 (B' Tupvaciouv)
«Apvntikol apLlOpol ko E§LoWOoELG

Anoonacuata ano to Ajuua “Apvntikoi” tng Encyclopédie (1751-1765)
(ouyypaéac tou Ajuuarog o Jean d’ Alembert)

ApVNTIKEC TTOOOTNTEG OTNV AAyeBpa elval ekelveg mou ennpealovral anod to onueio —
KoL oL omoieg Bewpouvtal amd MOAAOUC HaBNUATIKOUE WG UKPOTEPEG OO TO UNOEV.
Auth OpwG N tedeutaia W6£a Sev ivat opbn, Omwg Ba SoU e MAPAKATW ...

OL MoooTNTEC TToU ovopalovtal apvnTIKEG, Bewpoupeveg AaBepéva OTL BplokovTol KATW
oo to UN6Ev, MaPLOTAVOVTAL TTIOAU GUXVA OO TIPAYHLOTLKEG TIOCOTNTES ...

Ag utoB£00UE T.YX. OTL avalnToUE TNV TLUN EVOC aplBuoU X, 0 omolog otav npootiBetat
oto 100 poag Sivel 50. JUpdwva pe Toug Kavoveg tng AAyeBpag, €xoupe x + 100 = 50,
6nAadn x = —=50. AuTo Mou SLAMIOTWVOUHE €lval OTL N ToooTNTA X LoouTal He 50 Kal OTL
avtl va mpootiBetal oto 100 Ba mpénel va adatpeital. Mpdayua mou onupaivel OTL TO
nMpoPAnua Ba Enpene va eixe dtatunwBel wg €€ng: Na Bpebel éva péyebog x To omolo,
otav adatpeitatl and 1o 100 va adrvel umolourto 50. Av to mpoPAnua sixe StatunwOel
LE QUTOV TOV TPOTO, TOTE B elyape 100 — x = 50 kat x = 50 KaL N apvnTkn popdr Tou X
d6ev Ba emPiwve mA€ov. Etol Aoutov oL apvnTIKEG TOOOTNTEG UMOSNAWVOUV OTNV
TIPOYHOTIKOTNTA BETIKEG TOOOTNTEG OTOUG UTIOAOYLOROUG, OL OTIOLEG OUWG Elxav UTtOTEDEL
oe AaBog Béon. ...

‘Etol Aounov, mpaypatikd kot EekaBapa, 6ev umdpxouv KABOAOU UEUOVWHIEVEG OPVNTLKES
moooTNTeG: T0 —3 Bewpolpevo adnpnuéva Sev €xeL kKaveva vonua. Otav Opwe Aéw oOtL
€vag avBpwrog €dwoe og kAmolov AAAo —3 écus, auTo onuaivel oe katavonti YAwooo
otLtou odeilel 3 écus.

EVOEIKTIKEG (PAOELS EQapUOYNE
1n ¢paon: O pabntég PeEAETOUV TO LOTOPLKO KELUEVO, TtEPLYpAdOUV pE cuvTopia tn B€on
Tou umootnpilel o ouyypadéag kal dtatumtwvouv TN SIKN Toug amoyn. ITn CUVEXELX
e€etalouV TO MAPAKATW TPOPANUA KOL ATIAVTOUV OTA EPWTILATA TTOU TO GUVOSEVUOUV.
MpoBAnua: Xpeltdlovtal oL apvntikol aplBuol otnv eniAuon Twv e€loWoswy;

Zntipata onwg autd mou Biyel o Jean d’ Alembert oto mponyoupevo andonacpa (Kot
opKeTOlL AAAOL PE TIOAU HEYOAUTEPN €vtaon) elxov XwWPLoEL TOUG pabnuatikoug tou 18ou
awwva og dVo otpatoneda, o “omadolc” kal “avtimalouc” Twv apvnTikwv. Ot “omadot”
urnootrplav OTL oL apVNTIKOL Elval XpriolpoL, Tapd TO Yeyovog OTL SUCKOAQ UImopel va
amodoBel £va MPAYUATIKO VONUa OTLG MPAEELC TOUC, evw “avtimalol” Bewpouoayv OTL Ta
MaBnuatikad pmopolv va UtapEouV Kal Xwpic Toug apvntikolC. Tn ¢duon tng dtapdxng
UTIOPOULE VA TNV KATAAABOULE HE TO EMOUEVO TAPASELYO, OTO OMOL0 €VOG UTTOBETIKOG
“avtimalocg” Kol €vacg UTIoBeTIKOG “omadoc” twv apvnTIKWV eMAUOUV pE SLadopeTKO
TPOTMO 0 KaBévac pLa anAn eélowon :

“ANTINAAOY" “ONAAOY”

AOvw TNV €€lowon 7x—5=10x—11 | AUvw tnv e€lowon 7x—5=10x - 11
XWPLE XPron TWV apVNTIKWV aplOUWY | HE XPOoN TWV apvNTIKWV aplOpwy
7x—-5=10x-11 7x—-5=10x-11

11-5=10x—-7x 7x—10x=5-11

6 = 3x —-3x=-6
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Xx=6:3 x = (—6):(-3)
X=2 X=2
Epwtnoelg

1) Nowa eival n Baowkn dtadopd otoug VO TPOTOUG EMIAUGCNCG;

2) ALoKpIVETE TTAEOVEKTILATA 1) LELOVEKTLATO OE KAOE TPOTO;

3) Mnopeite va xapaKktnpIioeTe TOV Evav TPOTIO TAXUTEPO I TILO TIPAKTIKO oo Tov GAAO;
4) Mnopeite va €€nynoeTe €vav Kavova Twv MPASEWV TWV opVNTIKWV aplBuwv pe Bdaon
Toug S0 SladopeTikol g TpoOTOUG eMiAuong TG oLag e€lowong;

2n ¢aon: O padntég oulntouv otnv tan TN B€on mou umootnpilel o cuyypadeag Tou
LOTOPLKOU KELPEVOU, Tapoucldlouv tn Ok Toug Aamoyn KoL TN OUVOEOUV HE TIG
QTAVTAOELG TTOU €6woav 0To TPOBANUA.

Mpooéokwueva puadnolakda anoteAéouatra

H dpaotnplotnta Sivel oToug pabnTég TN SuVATOTNTA VO EKTIUACOUV OTL N EL0AYWYH TWV
opvNTIKWY oplBuwyv €ylve yla va efumnpetnbolv TPWTOPXIKA OL OVAYKEG TNG
HOONUATIKAG TIPAKTLKAG (11.X. eveAiéia otnv emiluon Twv €£LOWOEWV) KaL OXL TIPOYLLOTLKEG
avVAyKeg (m.X. N HETPNON TNG Bepuokpaciag). AUTO TO YEYOVOC UTOpEel va CUUBAAEL oTn
Bepameia TNG “TPAVUATIKAC” EUMELPLAC TTOU TTPOKAAEL N TPWTN eMadn UE TIC MPAEELS TWV
0pVNTIKWY oplOPWVY oL omoileg¢ odnyolv otV aMWAELA TOU VOHUOTOC TWV aplOunTIKwyY
npagewv (m.x. N mpooBeon unopel va tpokalel eAattwon, n adaipeon avénon K.AT).
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ZYNOETIKH EPTAZIA 7 (B’ Tupvaciou)
«"Mapadogec” LOLOTNTEC TWV YEWUETPLKWV TIPOTACEWV»

‘Eva npoBAnpa ya to ufadov twv napaAAnAoypappwv
210 MOPOKATW oxAua Exoupe oxedldoel Suo mapaAAnAoypappa ABIA kal EBIZ pe tnv
(dta Baon Br kat tig kopudég Toug mavw oe SUo apdAAnAeg euBeieg.

A

A V4

B I

Na g€etaoete av ta Vo mapaAAnAdoypaupa eivat tooduvapa, SnAadn av €xouv to 6o
EUPBadOV Kal va aLTloAOYyHOETE TNV AAVTNON OAg.

Eva andonaoua ano to Epyo tou MpokAou
Zx0Ala oto a’ BiBAio Twv Ztolyeiwv tou EUKAEidn

MpokaAholoe TANPN aunxavia o OAOUC €KElVOUC TIOU ayvooloaVv TNV EMLOTAMUN TNG
FewpeTplag TO YeEYovog OTL Ta TopaAAnAOypappa Tou €xouv Tnv da Baon kot
Bpilokovtal avapeoa otic dlec mapalAnAeg, mpemel va eival tooduvopa petafl TOUG.
ALoTL wg elval duvatdv va Mapapével N LootnTa Twv epfadwy, otav Ta pnkn twv d0o
AAwv mMAgupwv av€avovtal en’ amelpov; (adol UMOPOUUE — MPOoeKTEivovTag TIg dU0
nMapaAnAeg — va avénooupe 6co BéAoupe Ta PRk toug). EVAoya Ba pmopouce va
avapwtnBel kavelg ylati va mapapével n wootnta Twv eupadwyv otav cuppaivel auto.
ALoTL Otav To MAATOG elvat 8o (adou n Baon eival Kowr) Kal TO PAKOG LEYOAWVEL, TWG
ylvetal va pn peyalwvel kat to eppadod; Autod to Bewpnua AoLTOV, Kol TO OVTLOTOLKO yLa
Ta TPlywva, avhkouv ota Asyopeva “napadofa Bewpnpata”’ twv Madnuatikwv....
Mévouv €KMANKTOL AoUToV oL TtepLooOTEPOL OTav pabaivouv 6Tl 0 TTOAAATTAQCLACHOG TOU
MAKOUG TwV TAEUPpWV SEV QVATPETEL TNV LOOTNTA TWV gpPadwv. H aAnBela eival opwg otL
0 ONMOVTLKOTEPOG TTOPAYOVTAG Yl TNV avénon 1 eAdttwon tou eppadou eival n LodtnTa
N avioOTNTA TWV YWVLWY. ALOTL 000 TILO AVIOEG KAVOUUE TLG YWVIEG, TOOO TIEPLOCOTEPO
eAattwvoupe to euPado otav Statnpoulpe otabepo To UAKOG KAl TO TAATOG £€TGL AOLTOV,
yla va SLatnprioou e TNV LooTNTA TwV EUPadwV, TPETEL va AUENOOUE TNV TTAEUPA.

1) Oswpeite SikaoAoynpevn TNV apnxavia Kat tTnv EKMANEN QUTWV OV AVTLETWTILIAV TO
OUVKEKPLUEVO TIPOBANUQ;

2) ALOTILOTWVETE OTL 0TO MPOPANUA auTto epdaviletal kamola avtidacn avapeoa otnv
ETIOTTELQ KOL TOL ATOTEAECUOTO TWV MaBnUATIKWY;

EVOEIKTIKEG (PAOELS EQapUOYNC

1n daon: Ol padntég SlepeuvouV TN YEWUETPLKO TPOPBANUA KoL XpnoLponolouv diadopa
pHEoa (LETPAOELG, UTTOAOYLOMOUC, GUAAOYLOMOUG, KATT) yla val To AUoouv. H Suvatotnta
XPNong epyoAsiwv SUVAULKAG YEWUETPLAC OO TOUC HAONTEC yla TNV KOTOOKEUN Kol
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XEPWOUO TWV OXNUATWYV TOU apXOiou KELWEVOU OQVOMEVETOL VO EUMAOUTIOEL TOV
TIELPOUATIONO TwV HaBnTwv KaBw¢ Ba toucg eMITPEPEL VA EVEPYOTIOL|OOUV TIG VOEPEC
KWVNOELG (OTpodr Kal HUETATOTLON OVTLoTOLXO) TIoU TIEPLYPADOVTOL OTIC KATAOKEUECG TWV
OXNUATWY QUTWV. TN CUVEXELA OL HABNTEC UEAETOUV TO LOTOPLKO KELUEVO KOl OMAVTOUV
OTO EPWTAMATA TTOU TO cuvoSelouv

Apxelo: 7-«Mapdbogeg IBLOTNTES TWV YEWUETPLKWY TIPOTACEWV»
(oto ddkelo Texvohoyia/ZuvBeTikég/Zuve 7)

2n ¢daon: O pabntég mapouotalouv otnV TAEN T AMOTEAECUOTO TNG £pyaciag Toug,
OVTOAAAOOUV LOEEC KOL KATAANYOUV OE OPLOPEVA CUUTIEPACHATA YLO TN OXECN OVAUECO
0£ €VOl CUUTEPOOMO TIOU dalvetol SlaoBnTkd MpodaveéG Kol OTO CUUMEPAOCUA TIOU
TIPOKUTITEL WG AMOTEAECHO TNG AULTLOAOYNONG TWV LOLOTATWY TWV YEWHETPLKWY OXNUATWV.

Mpoodokwueva uadnolaka aroteAéouata

To LoTopLKO KElPeVO Sivel €va MAPASELYUA TWV YEWHUETPLKWY TIPOTACEWVY TIOU OL apyaiol
‘EAANveg padnuatikol amokaAovoav “mapadofa Bewprnpata”’ emeldn To CUUMEPACUA
TOUG £pXETaL O Apeon avtiBeon pe autd mou umodelkvuel n dtailobnon kat n kown
Aoyikn.

H Spactnplotnta Sivel otoug padbntég t Suvatotnta va éABouv ot emadn Pe éva
napadelypa tn¢g didotaong mou udlotatal MOAU CUXVA QVAUECO Of HLA MOONUATIKN
TpoTaon Kat tn dLalobnTikn mpodAvela, Kal va eKTIUHOOUV €TOL TNV €yKUPOTNTA TIOU
TIAPEXEL TO AMOTEAECHA TNG LOONUATIKAG amOdeLENgG.

H xprion Aoylopikol SuVaULKAG YEWMETPLAG AVAPEVETAL VA EVIOXVUOEL TNV ELCAYWYH TWV
HOONTWV OTOUG YEWMETPLKOUG METOOXNUATIONOUG OL omoiol amoteAolv PBaotkn
kawoTtopia oto véo AMZ Mewpetpiag tou Mupvaciou.
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ZYNOETIKH EPTAZIA 8 (B’ Tupvaciou)
«MayKOoULo XwPLo - OL AvOpWTIOL KoL OL KOWVWVIEG TTLOW OLITO TOUG
opLlOpouc»

O kabnyntng HoBnUATIKWY TOUu OXOAElou, caG £xel avoBEosl va OXeSLAOETE Kal va
EKTEAEOETE HLOL ULIKPN OTOTLOTIKA £PEUvVO TIOU va adopd «TUTILKA» XOPOAKTNPELOTIKA
ovApeoo o€ MoONTEG OAoU Tou KOopou. Mia oAU mAoUola Tnyn yla vo cUAAEEeTe
S6ebopéva eival o dladiktuo. Zag mpotelve va cUAAEEeTe debopéva amod to SleBvEC £pyo
«amnoypadrn oto oxoleio» (Census At School International) pe okomo va Tta
enefepyaoteite Kol vo avakoAUPEeTeE opoloTNTeG Kal SladopEG avAapESa O 0OC Kol OF
HOONTEG AAAWV XWPWV Kot TTOPAAANAQ va CUVTAEETE OTO TEAOG Hia UiIKpr avadopd yla
evlladépovta oTolxelor TOU BpNKATE pECA OmMO ouTh TNV £peuva. Ol EMOUEVEG
Siepeuvnoelg Ba Bonbrioouv tnv opdda cag vo TPAYUATONOLOEL AUTH TV €PEUVA KOl
napAaAAnAa va peAetrosl B£pata r} dpawvopeva mou adopouv TNV oXoALkn {wn n Bépata
riou adopouv to neptBariov ) Bépata mouv adopolv TNV AYKOOKLA KOLVOTNTA.

CensusAtSchool Form

Srades & - 12

Lesrrer numb-er-

|

ABRCUT You

ABCUT »OUR HOUSEHOLD

1. Areyoua F. Tick the box if you haves 213. What is your favourite
sub pec t/ learning area at schoal?
|2 Jmales  [[= |Females Emter the code lerter(s) in the
I:Ili.urmrg mater insicke b in order of your preference.
2. What is your date of birthe v howsse
A racho o heoeme 17
| | | | | | ATV at hame Znd
sy manth FEar) A telepiene at hore Zpd
3. What grade are you inat school? Access to o compuher
at home The COOES are
Erade [ JAccessto the 1 LLe 2 Ms
&g Srade 10 Irtereaet at horme 2 T 4 H55
4. Whese mere you born? Access to a ibrary 3 EMS & AL
Cellubar Phome of pour own T OLO B MLMMS
Easters Cape 2 Maths 10 History
2 |Free Stete 11 Gecgraphy 12 Science
E T 1. Do yois live ona 13 Biology 14 Guidance
o Eap s P - Prasme| 1T Accounfancy
5 |Mpumalangs [T JHouse =n separate 16 Industrial Arts

i

Mo sners Cape

Mo Swrn Frovince
Fleen WesT
‘Wheshers Cape

0 |Cutside Sauth Africa

El

[

L

. Hom tall are you? Anse e 9o e

yard/ stond
Tradrheral House
Flat

Townscluster house

n Eoorm in back yasd
Shack/Fora back in

17 Home Economics

1B Languesges
1% OFner Subjects [specify)

14, Hom do you usually trasel
To schaol>

el P ST ST TR TR yards stand
centhmeres I B | oo in sgeather |'l1|= codes are:
seTTiEmenT 1 ‘Walk 2 Bus
5. What s the length of your might P | Tentd Carawan 2 Car 4 Bicycle
o td Answies to the mearest CHher [specifyl = Train & Ta=i
anTimETTE. T Momecyc e S scooten
centimeres B CHher

7. What speet fat you have played
i sy 15 your Fovourite sport?
Use tne spoet coding lisT e code
your answer or put O if you de met
ot have a favourme spoet
Sport osde:

8. What speet mould wou like 1o

11. How oy peophe live in
your Fouseheld?

Cinclude yeurselF)

people

12, How mesvy peaple shill at
srinzol (Brade 1-12] live in yoe

13, Homw long dees it wsseally
Fake you o travel o schoalr

minuies

16, What distance do you fravel
from hame to school in km?

Eearte sparte in? Forusehald? (include yoesel £1 [1 |Less than tkm
Uiz the sport coding |ist To cocke pour] L 1o 5 wom
answer or put O if there is no sport il [ 3 & o 20k
s weois bl Bk e parhicapate in I.'.l.mr.-r'o.e-
Spaet cadie: Females

EVOEIKTIKEG (PAOELS EQapUOYNS
1" dpdon: Ou pabntéc e tnv Bondela TV KABNYNTWVY TG TEXVOAOYILAG Kal Twv EEvwv

YAwcowv,

OUAAEyoUV

bebopeva

ano

Tov

SLabLIkTUaKO

LOTOTOTO

http://www.censusatschool.com/en/links yta KATOLEC ATO TG XWPEG TTOU CGUHETEXOUV.

MNna va eival duvati n oUYKPLON OVAUECO OTIC SLPOPETIKEG XWPEC UTIAPXOUV KOLVEG
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EPWTNOELC eVW TAPAAANAQ N KAOe xwpa £XEL Kol «EBVIKEG» epwTnOEL;, Tou efetalouv
Sladopa OEpaTo OYETIKA LE TOUC LAONTEG TNG XWPOLC.

MNna mapadelypa, culéyouv Sedopéva 0 €val UTIOAOYLOTIKO TIEPLBAAAOV AOYLOTIKWV
dUAN WV, yla Tig Sladopes XWPEG HLE OKOTIO va Ta MeepyacTtolV, KABwWE Kol T OXETIKA
EPWTNUATOAOYLA OTIWG TO MOPOKATW, TTOU TIPOEPXETAL oo TNV Notia Adpikn:

OL pabntég enegepyalovral ta Sedopéva yla KATIOLEG OO TLG KOLWVEG EPWTINOELG TIOU
UTIAPXOUV, OTIWG Ylol TTAPASELYUA EPWTNOEL TTIOU adopolV aBANTIKEG SpaoTnPLOTNTES
(Ba xpelwootel kal Tto apxelo ™G KwdlKomoinong Twv OBANUATWY) 1 ayomnuéva
poonuara.

2" pdon: Me adopur TIC UN KOWEG EPWTHOELS AVAUECSO OTIC SLAPOPETIKEC XWPEC, OL
HoONTEG avalnTtouv MePLOCOTEPEG TTANPODOPLES YLl BEATO TTOU UIMOPEL VO TOUG EKAVOY
evIUmwon.

Mo mapadeypa, pe adopun 10 epwtnuatoldylo tng Notwag Adpikng, oL padnteg
avalntouv mAnpodopieg yla tig ouvOnkeg dtafiwong Twv padntwy ( m.x. vmapén n oxt
TPEXOUHEVOU VEPOU) KO TLG ETIUTTWOELG AUTOU oTNV KaBnuepvi {wn 1 Tou otolxelwdoug
€€omALopoU Twv oxoAeiwv tng NoTLag AdpLKAG KAl TIG EMUTTWOEL AUTOU OTLG EUKOLPLEG
HAaOnong twv padntwv (mX. xwplg NAEKTPIKO peUpA 0TO OXOAElo Sev UTIAPXEL N
Suvatoétnta avalntnong mnywv mAnpodopiag amd to Siadiktuo) 1 pe adopun tnv
£PWTNON OO TO EPWTNUATOAOYLO ToU Kavadd oXeTIKA e TNV ev8ooxoALkn Bila peAeTouv
Kot oulnTouv yla To GaLvOUEVO aUTO.

3" pdon: Me tnv BorBeta ekmadeutikwy Stadpopwv EBIKOTATWY, HEAETOUV Babutepa
Kamolwa BOfpota Kal TNV onuaocia toug yla tov Aavbpwmo, to meplBaliov i TNV
avBpwmnotnta.

MNa moapddelypa PeAETOUV TO Ofpa Twv USATIVWY TOPWV, TN onuacia Toug otnv
kaOnuepvr wn, To B€pa TG AAOYLOTNG KoL AOKOTING XPONG TOUC KOlL TNV ONUacia Toug
o€ TayKoOopLo eminedo wg mbavr attioa CUYKPOUCEWV I LEAETOUV TNV CHHOOLA KAl TNV
afla Kowng YAwooog cuvevwwonong Twv avBpwnwv (Stebveic yA\wooeg, pabnuatika) kot
NG Katavdnong Toug yla tnv enefepyaacia mAnpodopLwv.

4" ¢pdon: Suvtdooouv pia pikpr avadopd ylo ta Béuato Tou Toug €kavay eviUmwon
OXETIKA HE poBAnuata r} SUCKOALeC mou avTipeTwmilouv N TG SuVATOTNTEG TTOU £XOUV
oL Habntég, oe BEpata kabnuepvng emBlwong, eknmaidevong n vyelag oe SLadOPETIKES
XWPEC KoL TAPouoLalouV Ta AMOTEAECUATA TWV EPEUVWV TOUC.

Mpoobokwueva puadnolakd anoteAéouara

Ta oxoAlka podrpota eival AmopoVWUEVA TO Eva Ao To AANO, UE ATTOTEAEGHA N YVWON
TIOU TPOOdEPETAL OE KATIOLO QT AUTA VA LNV CUVOEETAL E TNV YVWON TIOU TIPOohEPETaL
and kamoto aAAo. H &g yvwon, autn kab’ autr, dev €xel 0An tnv afla kal Tn onuacia
TIOU TNG apUOLEL yLa TNV HEANOVTIKN EEALEN TWV HABNTWVY O€ aupLlavoug TOALTEG Kal TV
Slopdpdwon Toug WG TPOCWTILKOTNTEG, ML KOL OCUVOEETOL OUXVA MOVOV UE TNV
MEANOVTIKA XpNon ING o€ KAmolo emayyeApo. Me adopun OAn tnv €peuva (owg
BonBnooupe Toug LaBONTEG pag va yivouv Tilo ocuveldntd dtopa Kal TOALTEG AUTOU Tou
Koopou, Tou Ba avayvwpilouv kat Ba céBovial TG SuvVATOTNTEG TIOU €XOUV OTNV
napovoa ¢aon ™G Lwng toug, Ba eival oe BEon va epunvelouv ToV KOOUO Kal TO
nepBarlov Toug, Ba avayvwpilouv Tig TepAoTieG SuvatdTnTEG TNG avBpwroTnTag Kot Oa
EPUNVEVOULV TIG aduvauieg Tng.
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Mpokeluévou va S18axtouv KATOLEG €VVOLEG TNG OTATIOTIKAG OTO OXOAElo ouxva
XPNOLUOTIOLOUVTAL £TOLUA TIPOKATAOKEVAOUEVA Sedopéva, TTOU MIMopsl va pnv eivatl
TPAYUATIKA. ETOL XAVETAL N €uKaLplo Ol HABONTEC va €XOouv €val TPOYMATIKO TAALCLO
avadopag pe Baon to onoio Ba cuvdEaouv TIC SLoPOPETIKEC EVVOLEC Kal Sladlkacleg TG
OTOTLOTIKNAG.

Jtnv mapovoa epyacia ol padntéc Ba eumAakolv evepyd otnv £€peuva Kal Ba
XPNOLLOTIOLO0UV TNV OTOTLOTIKA WG €va gpyaleio avaAuong dedopévwy Kat e€aywyng
OUUTEPAOUATWY. Oa mpénel va oUAAEEouv Sedopéva, va TA OVATIOPAOCTHOOUV
KaTAAANAQ, va EpUNVEVCOUV TIIVAKECG KOL OTATLOTLKA SLAYPAUMOTA KAl VA TA 0vaAUGouV
LE OKOTO va KOTAANEOUV OE CUUMEPACHATA TIOU Va £lvol TEKUNPLWUEVA e Baon Ta
dedopéva Kal TG peboddoug mou xpnaotponoinoav.

Tautoxpova, Ba SLamoTWOoOoUV TN ONUACLA TTOU €XOUV TA LABNUATIKA (KAl OxL LOVO) WG
Kown YAwooa tng avBpwnotnTag, wg EvVa LECO YLoL TNV KATOWVONON TOU KOOHOU evw Ba
avayvwpioouv tng mpoodopd Toug o€ TOUElS TNG KOoWwwVKAG {wng. H damiotwon twv
SuVaTOTATWY TIOU TIPOOHEPOUV TA HABNUATIKA OTOV AVOPWTO Yyl va PEAETHOEL, va
TIEPLYPAYPEL KAL VA KATAVONCEL TOV KOO0 TIOU TOV TEPLBAAAEL QVOUEVETAL VA EVIOXUOEL
BETIKEG OTAOELG TWV LABNTWV/TPLWV AIMEVAVTL OTA LOONUATLKA.
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ZYNOETIKH EPTAZIA 9 (I Tupvaoiou)
«MeAetwvtag tnv KatoPn VO GTILTLOU »

O k. Avayvwotou &laBetel éva
owénedo 360m’ oe éval OKIOHO
Katw Twv 2000 katoikwv. To
UEYLOTO TOCOOTO KAAUYNG TOu
olkoméSOU 0’ auTnVv TNV MepLoxn
elvat 70% (&6nAadn Ba mpenel va
MEVEL OKAAUTITO TOUAQXLOTOV TO
30% Ttou oOlKomMESOU) Kal O
ouvteAeotng Oounong vy To
npwta 100 m? tou owKoméSou
elvat 1,6, yla to emdpeva 100 m?
elvae 0,8, yLa ta emdpeva 100 m?
elvat 0,6 kat mépav twv 300 m’
elvat 0,4. Itnv enopevn €lKOva
eudaviletal T0 OXESO  €VOG
TIOALTIKOU UNXQVLIKOU OTOV Omoio
aneuBbuvlnke o K. Avayvwotou
yla TNV ovEyepon MLag Kotolkiac. To ox€Slo éylve pe BAon Toug MEPLOPLOUOUC TOU
OLKLOTLKOU VOpoU. (Zuvtedeotng Adpnong eival o aplBuog o omoiog moAAamAaolaleTal pe
Vv endpavela Tou olkomedou Kal Sivel TNV GUVOALKN €TLPAVELD OAWV TWV KTIpiwyv, o€
O0Aou¢ toug opodoug Tou Ba aveyepBolv oto olkomedo. Mo mapddelyua, o’ autnv TNV
EPLOXA YL £val olkOTeS0 320 m? puropei K&motog va ktioet 160 m? yio ta tpwrto 100 m?,
80 m? yla ta emopeva 100 mz, 60 m? yla ta emopeva 100 m? kat 8m? yla ta urtoAouna 20
m?. SUVOAKd 8nAadr 328m? oe GAouC Toug 0pddHOUC).

13m

Ewkova 1. To MPOTELVOEVO OXESLO IO TOV TTOALTIKO HNXOLVLKO.

Mpwv anodaoicel OXETIKA HE TO TEALKO OXESL0 0 K. Avayvwotou B€AeL va SOKLUAOEL Kal
6U0 AaAAeg 6€ec. H mpwtn 6€a eival va peyaAwoEL To Tapamavw oxedlo, Slatnpwvtag
OUWG TIG avaAoyieg Tou, WOTE va eKUETAANEUTEL TN pEylotn emidavela kaAupng tou
owkomedou. H Seltepn W6Ea elval va ktioel kat dAAov 6podo, akpLBws OTwE To LOOYELO
Kal va a&lomoloel To HEyLoto eUPadov mou SikalolTal va KToel cUUpwWVA UE TOUG
OUVTEAEOTEG SOUNONG TOU OLKLOTIKOU VOUOU. To KOOTOG TNG OlkodounG, cUpdwva PE TNV
TIOLOTNTA TWV UALKWV TIoU €MEAEEE 0 K. AvayvwoTtou, kaBopiletal anod tnv MePLUETPO Kat
amno to epPadov tng kataokeung. To kOotog eivatl 2000€ yLa KABe PETPO TNG TIEPLUETPOU
ToU Looyelou, kat 1100€ yia kABe pETPO TNG MEPLUETPOU Tou 1lou opodou (n Stadopa
TOU Looyeiou odeileTal 0TO KOOTOG Twv BepeAiwv NG olkodoung). ¥ autd To KOOTOC
npootiBevtat kat 850€ yia k&Be m?. NMdoo Ba Kootioel oe KABe mepimtwon to KAOEe
TETPAYWVIKO UETPO TOU BOa KTioel 0 K. AvayvwoTtou Kol Tola €lval n TEPLOCOTEPO
oupdEpouca AUON WG MPOC TO KOOTOG avA T.|.;

OL enopeveg Slepeuvnoelg Ba pog BonBrioouv va UTOAOYIOOUUE TIG SLAOTACELG TOU

' ' ) ’ ] ’ r ' ' 2
OTUTIOU O QUTEG TIC SUO TMEPUTTWOELG KOL VO BPOUHE TNV OLKOVOULKOTEPN AUON avd m
ylol TOV K. AVayvwoTou.
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EVOEIKTIKEG (PAOELC EQAPLOYAS

1n ¢aon: OL pabntéc elcdyovtal otnv £€vvola TnG opoloBeoiag Pe To opoldBeTo €vOg
ONUELOU Kol EVOC THAUATOG KoL SLAMIOTWVOUV OTL TA OUOLOBETO TUAMATA £XOUV ToV (610
AOyo pe tov Aoyo opoloBeoiag kat sival mapaAAnia. Emiong, Siampaypatsvovial Tov
AOYO TWV TIEPLUETPWY KAL TWV EUPASWV OLOLODETWY YEWUETPLKWY OXNUATWV.

Apyxela: 9-Odon 1-OpotdBeto onueiov-tuARpatog, 9-Odon 1-Adyog MEPUETPWV- EUPRASWV
(oto ddkelo Texvohoyia/ZuvBeTikég/Zuve 9)

2n ¢aon: OL pabntég elodyovial otnv £vvola TNG OopoloTNTAC W¢ €va oUVOAO
UETAOXNUOTIOHWY SU0 OXNUATWVY. ITN CUVEXEL avayvwpilouv opola oXAUoTo amo TIg
YWVLIEG Kal To AOYO TwV TAEUPWV TOUC.

Apxelo: 9-®don 2 —OpodtnTa

3n ¢aon: Ot padnTEG amaviolv og EPWTNOELS TTOU adopolV To apPXLKO TMPORANUA Tou
UETAOXNHUOTIOMOU TNG KAatoPng evog oritiov. Alepeuvouv to epPadov tou oxedlou oe
oxéon He To AOyo opolotntag. Alepeuvolv To TPOBANUA KOOTOUG TNG OLKOSOUNG OF
OXEON UE TNV MEPLUETPO KL TO EUPASOV TNG.

Apxelo: 9-®don 3

Mpooéokwueva puadnolakd anoteAéouara

Jtnv napadootakn taén n StéaokaAia Twv EVVolWV TG opoloBeaiag Kal TG OpoLOTNTOG
TWV YEWUETPLKWYV OXNUATWY YIVETAL PE OTOTIKA HECA avamopactoaong kot SUokoAa
OUVOEETAL PE TNV HOVIEAOTIOLNON TPAYUOTIKWY TIPOPANUATWY KAl TNV UEAETN TOUG HE
BAon TIG OUYKEKPLUEVEG MAONUATIKEG €VVOLEG. 2TO TAALOLO QUTO oL paBntég €xouv
TIEPLOPLOUEVEG SUVATOTNTEG EUNMTAOKNAG TOUG 0 SLASLKAOLEG KATOOKEUNG OOLOBETWY Kalt
OMOLWV YEWUETPKWY OXNMATWVY Kot Slepelivnong Twv LOLOTATWY TouG. ITnv mapoloa
epyaoia kat pe t Bornbela tou Geogebra ot pabnteg €xouv tn SuvatotnTa:

- VOL TLELPAPOTLOTOUV LE TNV KATOOKEUT) OHLOLOBETWY YEWUETPLKWY OXNUATWY,

- va OUVOECOUV TIG €VVOLEG OMOLOTNTAG Kal opoloBeciag kol va SLEPEUVAGOUV TOV
‘UNXavIopd’ KOTOOKEUNG OUOLWV YEWUETPIKWY OXNUATWY MECW TNG opoloBeoiag Kal
AAAWV SLASOXIKWY LETOOXNUATIOUWY,

- va Olepeuvrnioouv TIG OLOTNTEG TWV OUOWWV YEWUETPLKWY OXNUATWY Kol va
SLampayUaTEUTOUV TN OXECN TOU AOYOU TWV TEPLUETPWY KOl TOU AOyou Twv gpfadwv
OUOLODETWY VEWUETPLKWV OXNUATWY UE TO AOYO OUOLOTNTAC,

- va OUVSECOUV TNV EMIAUCN TIPAYUATIKWY TIPOBANUATWV HE TIC EVVOLEC TNG TIEPLUETPOU
KOl TOU eUPadol OUOLWV YEWUETPLKWY OXNUATWY,

- va avayvwpioouv tTnv afla Twv PETAOXNUATIOUWY oTnV €miluon mpoPAnRuaTog ota
HOONUATIKA.

H StaBepatikotnta tng mapoloas CUVOETIKAG epyaciag pmopel va evioxuBel pe tnv
ouvdeon g Slepelivnong Twv pabntwv pe tTnv avalntnon ninpodoplwyv Kat culntnon
OXETIKA UE TNV MOAEOSOULA KOIL TNV OKOTILUOTNTA TS UTIAPENC TTOAEOSO LKWV KAVOVWV.
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ZYNOETIKH EPTAZIA 10 (I'' Tupvaciou)
«AvakaAumtovtag tn Xpuon avaloyio»

TL Koo umopel va €xouv o MapBevwvag, évag koxAlag, oL avaloyieg Tou avBpwrmivou
OWHATOG, O TPOMOC UE ToV omoio putpwvouv ta GUAAa ota kKAadid kat n Mova Aila tou
Aeovapvto vta Bivtoy, H amdvinon kpuBetal otov payko aplbuo ¢, mou cupPoAiletatl
€T0L 8LEBVWG o TO MPWTO YPAUUA TOU ovopatog tou YAUTTn Qeldia. Av xwplooupe éva
guBbuypappo TUAUA o SU0 HEPN, £TOL WOTE O AOYOC TOU HUE TO PEYAAUTEPO HEPOC, VO
elval (0oG pe 1o AOyo TOU HEYOAUTEPOU TIPOG TO ULKPOTEPO HEPOG, TOTE QUTOC O AOYOG
mou oxnuortiletat toovtal pe ¢. O Aoyog ¢ eudaviletal oto cluumayv, otn Guon Kal ota
avBpwrmiva dnuloupynpata. Ao tnv apxaldotnta eixe mapatnpnbel otL dnuiloupyel tnv
aioBnon Tou wpaiou Kol yU autd xpnolpomnolBnke otnv APXLTEKTOVLKY, otnVv MAUTTIKA,
otn Zwypadikn. Ou emopeveg Olepeuvnoel Ba ocag PonbBrioouv va avakaAuete
TIEPLOCOTEPA Yla ToV aplOpo ¢ Kal TNV epdavior) Tou otn ¢uon Kol ota avbpwriva
Snuloupynuata.

EVOEIKTIKEG (PAOELC EQAPUOYAS

H edappoyr Twv SpactnploTATWY UIMOPEL VA XWPLOTEL OTLG TTAPAKATW PACELC:

1" $pdon: OL padntéc/TpLeg elodyovtol 0To padnuatikd pdBAnUa TN XpUong TopAg. O
EKTIALOEVUTIKOG UTopel va xpnotpomolnoet kat Pnolako meptBAAAov yla Tov UTIOAOYLOUO
Tou ¢ (m.X. oto Geogebra). Ze éva TUAUA O PE UETABAAAOUEVO UARKOG £XEL TOMOBETNOEL
€val onuelo oe amootaon X amo To €va Aakpo. MetafaAlovtog To HAKOG TOu X Ot
HaOnTég/-Tpleg mapatnpouv TN HetafoAr twv Aoywv afx kot x/(a-x). KaAouvtal va
EVIOMIOOUV TOTE oL Adyol yivovtal (ool va umoloyicouv tov aplBud ¢ kot va
OUUTTEPAVOUV PETA ATIO TIELPAUATIONO OTL €lval aveéAPTNTOG OO TO KOG TOU TN OTOG
. 3TN cuvEéXela oxnpatilouv v efiowon ¢p*=d+1 kat cuvdéouv Tov aplBpd ¢ pe v
Topr Twv cuvaptioewy P=x> kat P=x+1.

ApXE'LOZ 10-®aonl — Aoyog & (oto dpéxedo Texvoroyia/IuvBetikéc/suvd 10)

2" $pdon: OL padntéc/tpleg xwpilovral oe opdSeg kat n kdBe opdda avalapBAavel Tig
OKEG TN Slepeuvnoelg. OL opddeg €xouv tn Suvatdtnta va cuAAE§ouv mAnpodopieg Kat
VOL CUYKEVTPWOOUV UALKO (TT.X. ELKOVEG, dwToypadieg) oXeTIKA Ue TN epdavion Tou ¢ otn
¢duon kal ota avBpwrniva dSnuoupynuata. Mmopel HAALOTA 0 XWPLOUOG TWV OpAdwy va
yIVEL BEHATIKA OTIWC TTOPAKATW:
Opada Madnpatikwv: Alvetal otoug Hadnteg/TpLeg To MPOPANUa tng akohoudiag
tou Fibonacci, Bplokouv éva peydAo mARBo¢ Opwv autng tng akoAoubiag,
urtoAoyilouv To Adyo twv Sdtadoxikwv 6pwv, umoAoyilouv tn Stadopd tTwv Adywv
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oo Tov aplOuo ¢ Kot SLamoTwvouv OTL 0 AOYOoC aUTOC TTANGCLAEL CUVEXWC TIPOG
Tov aplOuo ¢. Xpnowomnowvrag texvoloyia (m.x. Function Probe n Excel) pmopet
va g€olkovounBel MOAUTIHOC XPOVOC OTOUG UTTOAOYLOMOUC QUTOUG. YT CUVEXELX
oavakaAumTtouv toug aplBpoug Fibonacci oto Tpiywvo tou Pascal.
Opada Apxitektovikng kat Texvwv: Ou padntég/tpleg avalntolv LOTOPLKA Kol
OPXLTEKTOVIKA OTolxela yla Slddopa OPXLTEKTOVIKA HVNUElX OMwG yla Tov
MNapBevwva, tv Mupauida tou Xéoma K.a. Kol SLEPEUVOUV TN OXEON TOUG UE TN
Xxpuor avaloyia.
Opada Broloyiag : OL pabntég/tpleg pehetouv tnv gudavion tou ¢ otn ¢povon
(UM, Evtopa K.ATT) Kol OTLG avaAoyieg Tou avBpwIvou CWHATOG.
2T OUVEXELX OL HaBNTEG pmopel va KAnBouv va elodyouv dwtoypadieg o KatdAAnAa
Stapopdwpévo apyxeio tou Geogebra omou €xouv tnv duvatdtnta va eéetdoouy, av
TUAMOTA TNG dwToypadiag tnpouv Tt xpuoh avaloyia.
Apyxelo: 10-Ddonl —EAeyxog ¢

3" pdon: OL padntég/tpleg mapouotdlouv othv OAopEAELD TG TAENG TA CUMMEPAOHATA
arnd tn Stepevvnon Toug Kat akoAouBel culntnon petd anod kaBe mapouciaon. Avaptouv
ot Ynolakd epyodeia emikowwviag Tou oxoAeiou pilo cuvomtikr €kBeon Twv
OUUTTEPACHATWY TOUG.

Mpooéokwueva padnolakd anoteAéouatra

H &idaokaAia Twv HAaBnUATIKWV gvvolwv (T.X. Twv AOYwv Kal ovaAoylwv) ouvhnbwg
yivetal otnv taén xwpi¢ avadopég oe mapadelypata amod Tov MPAYUATIKO KOOHO, TIC
ETOTAMEG KOL TOV TOATIOMO. H mapoloa epyoaocia avapévetal va Bonbnosl toug
HOONTEG/-TPLEC VAL KATAVONOOUV TNV aVAYKALOTNTA TNG SLOACKOALOC TWV HaONUATIKWY
Kot €l8IKOTEPA Vo T cUVOEOOUV PE TNV avalTnon Twv poadnuatikwv douwv otn ¢puvon
KOl OTLG avOpwITLVEG SpaOTNPLOTNTEG. ITNV Mopovoa epyacia oL HadnTtég/-TpLleg £Xouv Tn
Sduvatotnra:

- VL CUVO£00UV T LAONUOTLIKA e AAAEC ETILOTIUEG KOIL TOV TIOALTIOUO,

- v TOMOBeTiooUV TO MOONUATIKA OTNV LOTOPLKNA, TOALTIOTIKA KOl KOLWWVLIKH TOUC
Sdiaotaon,

- va Bswprioouv TO HABNUATIKA WC Mlo avOpwrtlvn KOTOOKEUN HECW TNG Ormolag
UTIOPOULE VA EPUNVEVUCOUE TOV KOOUO TIOU HaC TEPLBAAEL KAl va OVOYVWPLOOUUE TLIG
SOUEG KL TIC KAVOVLKOTNTEG Tou epdavilovtol HEca G auTOov.

H emkowwvia yla ta pabnpatik@ Bo evioyUOeL TIC EUKALPLEC KaATAvVONONG TWV
QVTIOTOL{WV HABNUOTIKWY EVVOLWY EVW N CUVEPYOTIKN Slepevvnon Ba Bonbroel toug
HOONTECG/-TPLEG VO aVaATTTUEOUV CUVEPYATLKECG KL SLAAOYIKEG TIPOKTLKEG.
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