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Ta tekevtaio dvo ypdvia £yve TpaEn 1 aAloyn ToV 6XoAKAOV Py Tov padnuotikov
oe Anpotikd kar Ivpvdowo kot n egpappoyn tov A.EILILE. kar tov AILE. Avtd
OVOUEVETOL VO, QEPEL ONUOVTIKEG dAlayEC ot pabfnuoatikn exmoidgvon aeod ot
EKTTOOEVTIKOL YPNOIULOTOI0VV KVUPLOL TO GYOAKO €YYeWPido ¢ 1o Pacikdtepo epyareio
névo oto omoio otnpilovv ™ dwackario tovg. H a&ordynon Aomdv kot n Kpuikn otdon
oT0 GYOAMKG eyyelpidwa elivat oyt povo ypnoun aArd avaykaio. Epeic, &xovrag tnv mpdeon
va acyoAnfovpe pe v évvola TG cLVAPTNONG YTl dlamePVE TLTIKAE Kol dTuTa OAEG TIg
Babuideg g exmaidevong, omuovpyel €vo TAOVGLO0 TEHIO AVOTOPAOTAGE®V, EVOTOIET
TOAAEG TEPOYEG TOV UAONUATIKOV, OAAE KOl GAA®V YVOOTIKOV TESI®MV, KAVOUE WL
avaokonnon otnv debvn BiAoypaeio yio v €vvola TG cLVAPTNONG KAl TNV EG0YMYN
NG OTO TAYKOGUINL OVOAVTIKG TPOYPELLLOTO TNV 0010 GG TOPOVGLALOVE CTIUEPQL.

H dwypovikn onpacio g £vvolog Tng 6uvapTnons Yo 11 podnpatikn ekraidgvon-
Taoeig kar AvTuyeis.

To Moabnuoatikd dev agopodv pdvo otn peAetn aplbuodv Kot oynudtmv, oAl emiong
peAétn oxécemv kol kovovikot|tov (Steen, 1990). H cuvdptnon og po popen oyéong
elvar Pacwkd otoyeio vy too Mabnpotikd, pe evpiTtateg EPOPUOYES OTIS AALES ETICTNES
Kot v kanuepwv oM. H évvola g ocvvapmmong «yevviOnke ®g amotéAEcH HOG
poakpdypovng avalftnong evog pafnuatikod HOVIEAOL TOV (PLGIKMOV (OIVOUEVAOV TOL
nephapPavouv petapintég tocotnteg» (Sfard, 1991:14).

T pileg g €vvolag tng ovvdptnong Omwg tn yvopilovpe onuepo TPEMEL VA TIG
avalntioovue parlov otov 14° adva otig epyacieg tov I'dAlov pabnuaticod Nicole
Oresme. O Oresme YOpw oto 1350 mepiéypae TOLG VOHOLG TNG GVONG OG UOPPES
eCOpTNONG LIOG TOCOTNTAS OE Oyéan Ue [ alin, BEToviag £Tol TG PAGELS Y1 TV £Vvold TNG
ocvvaptnong. Katd t didpkeia tov 177 aidva, kabdg o1 EMGTAUOVES avakdALTTOY OO
KOl TEPICGOTEPQ GTOLYEIN Y100 TOVG PLGIKOVS VOLOLG Kol KaBmg o1 padnuatikol dpyicav va
GLVOEOLY TNV GAYEPpa Kt T Ye®UETPIa, 1) 10€A TNG GLVAPTNONGS £YIVE OO KOl TEPIGGOTEPO
avaykaio. O Galileo, otn pehétn g kivinong, cuvélafe v Evvolo NG GLVAPTNONG WS
oyéon uetafintov, evod o Descartes, oto La Géométrie(1637), otn perétn mg aryefpikng
EKQPOONG TOV KOUTOA®V, £Qepe TNV £VVOl0L TNG GULVAPTNGNG OTNV KOTOOGKELT HLOG
KOPTOANG. £t0 TAAIG0 TG avATTLENG TG AVOALTIKNG Ye®UETPiaG, 1 AEEN «ovvapTnoN»
STLTOVETO G€ oYEon pe pa yeopetpikn Evvola. O Leibniz, to 1692, eionyaye ™ AéEn
GLVAPTNON Y10 VO «KOBOPIoEL EVa YEOUETPIKO OVTIKEIULEVO TOV GLVOEETAL E L0 KOUTOAN,
TOPOSETYLOTOC XAPLY, o eQamTopévn gival cuvdptnon pog Kapmvine» (Kleiner, 1989:
283). To 18° audva, KaOdE To LOONUOTIKG GPYLoaY VO, ATOHaKPOVOVTOL 0T T1 YEDUETPIKN
wWéo kot vo eotidlovv mPog TNV OAYERPIKY €k@pacm, M Evvowl NG GLVAPTNONG
avtyetoniodnke Kot and po véo ontikn. To 1718 o Johann Bernoulli giodyet tov mpdto



TUTIKO OPIGHO TG cvvhptnong: «Ovopdlovpe GuvaptnoT (oG HETAPANTNG o TOGOTNTA
7oV GuvtifeTal Pe 0mo100MTOTE TPOTO OO VTNV TN peTAPANTA Ko amd otabepécy( Shuard
& Neill, 1977: 18). To 1748 o Euler dtotdnmwoe Evav opiopd g cuvaptnong mov PeAtioce
10 1755. AvtdG 0 OpIGHOC TNG GLVAPTNONG VIOYPAUMLEE uia ayéon eCaptnons NETOED
TocoTNTOV: « Edv... Kdmoeg mocdtteg eopTdVTOL amd AALES KATA TETOL0 TPOTO MOTE EQV
avTéG aAAALOVY KOt 01 TPOTEG VPIGTAVTAL TNV 10100 AAAAYT], O1 TPADTEG TOGOTNTEG KOAOVVTOL
oLVoPTNOoELS TOV TEleVTainy mocottovy (Kleiner, 1989: 284).

H mpocéyyion otic cuvaptioelg Katd ) dbpKel avtg TS TEPLOd0L NTOV aAYEBPIKN HE
éupoaon oty aAyopBukn eEdptnon petald tov petafAntov kot T xpnon eElodcemv M
TOnOV ©¢ popeég avarapdotoons. To 1829 o Dirichlet (Kleiner 1989: 291) dwtdnwoe
Evav OpPIGHO TNG CLVAPTNONG MOV E0VE EUPOGCT GTN OYXECN OQVTIoTOWi0G HETAED TV
petafAntaov mocottomv: « Mia petofint| y eivar ouvvdptnon pwog petofintic X,
opopéVNG 6to ddotnpa a < x < b, edv o€ kB TN TG LETAPANTNG X GE VT TO OAGTN LA
avtiotoyel o T g petofntg y. Emiong, eivar doyeto pe mowo tpdémo avtr M
avTIoTOlYMNON KADEPOVETO. XE QUTOV TOV OPIOUO 7] EUPA.ON UETOTOTICETOL A0 UG GYEOH
ovuueTafintotnras mov exkppoalotoy otov opiouo tov Euler ge o oyéon avuoroiynorg.
Evtovtoig o xavovag g avtietoiynong dev eival Gopng 6 auTdv TOV OPIoHO, Kol KOTA
GULVETELL 0 OPIGHOC EMETPENE GE OAAL TaL 10T TOV GYECEMV VO EIVOL GLVAPTNCELS.

[Tepimov ekatd ypovia apydtepa to 1939, pe mv epedvion g aenpnueévns aryeppag, ot
Bourbaki yevikevoav tov opiopd tov Dirichlet. H cuvépton opiotnke og pia aviiotoryio
uetalo ovo avvolwv (Kleiner, 1989: 299).

O goppoiotikdg cuvoroBewpnTikdg opiopds twv Bourbaki eival moAd dtopopetikdg amd
OV apyKd opopd TG cLVAPTNONG ®G Hopen eEaptnong petafAntov. O opiopog TV
Direchlet-Bourbaki enutpénet va yivel 1 cuvaptnon oviiAnmt o avdomapkto podnuoatikod
OVTIKEINEVO KATL OV Oev €METPEME O OPYIKOG opopdc. Evrovtolg, avtdg o ocdvoro-
BempnTiKog oplopdg elvatl mhpa TOAD aENPMNUEVOS Y1OL L0 OPYIKT EL00YOYY] TG EVVOL0G
oToVG panTég ko eivar acvuPifactog pe v epnelpio TOLG GTOV TPOY HATIKO KOGLO.

H cvvaptnon og 01001Kacio Kol G UVTIKEIPEVO

Xpnoyomoiwvtag tn cvvlptnon og mapaderypo, n Sfard (1991) avaider ) duth] @von
TOV HOONUOTIKOV EVVOIDV: avoyvopilel o€ avtég pio Asttovpytkn (:dwdwocio) Kot pio
dopwn (:ovtceipevo) oym. Zopewva pe v Sfard ot évvoieg yivovtor avTANTTég apyika
®¢ OdKaoio, Y Topdostypo HEGO A0 VTOAOYICTIKEG JOOIKAGIES, KOl GTI GLVEXELN
KaTovoovvTol g avtikeipevo. H dopukn avtiinym piog évwolg avantuooeTal HEGH TPLOV
Pnudrtav: Tng ecmtepikevong, TS GLUTHKVOGNG, KOl TNG TPOYLOTOINGNG.

Kotd v ecwotepikevon, «o pobntic efoweidveron pe T1¢ ddkacies-cuvnbwg
VIOAOYIGTIKES -toL Bo 0dNyMNcovV ot Yéveon g véag Evvolagy (oel. 18). Katd ™ @don
™G GLUTVKVAOONG, 0 padnt¢ kabictator «Oho Kol mEPIGGHTEPO WKOVOS Vo oKEPOEL i
dradkacion Guvolkd, yopic vo mepacel ot Aemtopépeec» (oel. 19). v mepintwon g
cuvaptnong, ot pobntég Ppickoviar 6tn EACH NG CLUTVKVAOGCNG OTOV UTOPOLV Vo
SLEPEVVIICOVV 10 GLVAPTNGT, VAL PTIAEOVY TN YPAPIKT] TNG TAPAGTOGT), VO, GLYKPIVOLV 1 Vol
avayvopicovuy GuVOPTNGELS.

INo mopaderypa (Sfard 1991, Sfard & Linchevski, 1994) evd kdmolog pmopei vo, Oswproet
mv éxkepaon 3(x+5)+1 cav oiyopidpo, pe tov omoio pmopel vo mopaydyst Sibpopa
AmOTEAEGHATO, GTN PAOT TNG CLUTVKVAOONG KATo10g pumopel emiong va Bewpnoet v idw



ékppaon og avtotedn opud. H éxepaon Beswpeital cuyypdvmg 1 dodikacio Kot to
OO TEAEGHLO TNG dLOdIKAGTOGC.

Ot dvoKoAiEG TOV HOONTOV VO, KOTOVOTIGOLV TOVTOXPOVO KOL TIS VO OUTEC EVVOLES HLOG
ékppaong €yxovv avaeepfel g «inuuo ddikacioc-tpoidvtogy («process-product
dilemmay) (Davis, 1975).

Ievikd 1 6An dwdikocio petdfaong amd T «Aertovpyn» («operationaly») otn «dopKn»
(«structuraly) avtiinyn pog podnuoatikng évvotlag eival pio 6100y TPV Prudtov.
[Ipaota wpéner vo vdpéer por dwdikacio mov Bo extedeotel and Toug pobnNTéEG 0 NOM
owela avrikeipeva, émerta Oa mpokvyeL 1 Be®PN oM ALTHG TNG SIKAGING MG VO GUUTTOYES
Kot aveEdptnto 0lo, Kal TeAKA Bo amoktnOel M wovOTNTA AVTIANYNG VTG TNG VENS
oVTOTNTOG MG £V GLVEYES aVTOTEAES avTikeipevo. Evd 1 ecotepikevon Kot n cupmikvmon
elvar Pabpaieg dwdwaoieg -n Sfard (1991:19) tic yapaktnpiler og «Babuniec, mocoTIKE,
TAPA TOLOTIKEG OAAAYESH -, M Tpaypomoinon eivar £va Eaevikd mooTikd dApo and avtd
OV OPYIKA YIVETOL AVTIANTTO G O0IKAGIM, GE £vOL VONTIKO OVTIKEILEVO, L0, VTOTEANG
ovtoTNTOL oL KOTEXEL Oplopéveg Wwwttes. H mpaypomoinon ocvpPaiver dtav  «uia
dwdkacio otabfepomoleitan 6e avVTIKEILEVO, GE (o oTaTIKn doun» (oeX.19). Agdopévov 6Tt
N mpaypomoinon eivan éva dvokoro vontikd Prpa- n Sfard mpoteiver (1) ot véeg évvoieg va
punv eodyovtal HEGO oo SOMIKEG TEPTYPAPES TOVGS, Kol (2) 01 OOMKES AVTIMYELS VO UV
Tapovcldlovtot 660 o1 podnTéc pmopovv va Kévouy Kot xmpic avtéc.

H petatpont| g évvolag tng cuvdptnong amd dadkacior 68 avTIKEIEVO elval 0 TEAIKOG
o10Y0G TG OwaokaMag TV ocuvvaptnoewv oTn dgvtepofaduio  ekmaidgvorn. Etnv
TPOYHOTIKOTNTO, 1 TOPOLGINON TOV GLVOPTICEMV GTO GYOMKA eyyelpid eivar pio
KOTOY AP AUTHG TNG O1001IKAGIaS.

X16y0¢ TG drdaoKariag TNG cuvapTinons: «NonTikéS EKOvES) 1| oplopoi;

H xotavonon tov opiopod dev dtacearilel ovte vrovoel v Katavonon pag Evvolac. [a
VO KOTOVONGEL KATO10G o £VvOloL TTPEMEL VO, SIOHOPPDCEL TNV «EWKOVO TNG £VVOLC)
(:concept image). H «ewdvoy pog £vvolag cuykpoteitol amd T0 GOVOAO TV «VONTIK®V
ewovovy (mental pictures) mov €xel KATOOC Yoo pol £VvOlo KOl ot0 TO GUVOAO TV
wWwottov mov amodidel otnv évvowl. «Kotd cuvémew po ypagiky mTopdotoon g
CLYKEKPWEVNS cuvaptnong kat to. cOpPora y=f(x) propel va meprapBdvovrar (poali pe
TOAAL AL TPAYHOTO) OTN «VONTIKY] EKOVO» KATOLOL Y10l TNV £VVOl0 TNG GLVAPTNGNG.
Extoc amd ™ vonrikn eiova pog Evvolos, 6To Huadd evog atdpov pmopet va vrapéet Eva
GUVOAO WTATOV 7oL cLVOEONKaY pe tnv évvoua. Tlapadeiypotog xbptv, Kémowog pumopet
va oke@Tel 0Tl 01 cuvapthoelg tpénel Thvto vo opiCovrtal pe tn Ponde Tov alyefpikav
ekppacemv. Avtd 10 chvolo WwotHtewv poall pe ™ vontikn ewovo Ba 1o ovoudlovpe
«ewova me évvowngy (concept image)» (Vinner, 1983:293). Aniadn, n «ewovo oG
évwolagy  meplhapPavel OAeC TIC PN AEKTIKEG €KQPAGCELS 1TNG £VVOl0G, OMTIKEG
OVATOPOGTAGELS, EVIVMOELS KOl EUMEPIEG TOV ONUOVLPYOVVTAL GTO HVOAO HOG LE TNV
avaeopd Tov ovopatog g évvolag (Vinner, 1992).

O Vinner(1983) 16vice 6T T0 TPMOTO TPAYO TOV TPEMEL KATO10G VO Ldfel TPpoKEWEVOL VoL
KOTOVONOEL [ia €vvolo Ogv glval 0 opiopdg g évvolag, OAAG 1 amdKTnon eunelpiog oe
oyxéon pe v évvola, n omoia Kot B GuUPAAEL TN GLYKPOTNGN TNG KEIKOVACH TNG EVVOLNGC.
XOpewvo pe Tov Vinner Kotd T d101Kocio EKTEAECNG TOV YVOOTIKOV GTOY®V, TO HOOAD
«GVUPOVAEVETA TEPIGGOTEPO TNV KEIKOVO», TALPA TOV OPIGUO TNG EVVOL0C.



Ot andyelg tov Vergnaud (1990) oyetikd pe tnv vontiky] O1epdpemon Tov Hodnuatikov
EVVOLOV, 0gV OPEPOLY GTNV 0LGio amd avtég tov Vinner. o vo peletnost Kot va
KOTOVONOEL TOV TPOTO 7OV Ol HOOMUOTIKEG £VVOIEG OVOTTUGCOVTOL VONTIKA HEGH TNG
EVOOGYOAIKNG Kol EEMOY0AKNG epmelpiac, o Vergnaud npodtewve 1 Bedpnon piog Evvolog
(:concept) mg cvlevén Tpudv cvvorwv: C = (S, I, R), dmov:

S: etvar 1o 6HVOAO KOTAGTAGE®V TOV KOOIGTOOV TNV £VvOla XPT G KOl GTLOVTIKT.

I: tval 10 GUVOAD AELITOVPYIKAOV 6TOOEPOV TOL UTOPOVV VAL ¥ PN GILOTO M B0V aTtd T ATOHO
Yo TNV O1EPEHVN OGN AVTOV TOV KOTAGTAGEDV.

R: glvatl 1o cUvorho TV GUUBOMKOV, YAMGGIKAOV, YPUPIKOV 1] KIVNTIKOV 0VOTOLPUCTAGEDY
OV UTOPOVV VO, ¥PNGILOTOM OOV Y10 VO avVOTapaoT ooV TIG 6TAHEPES, TIG KATAGTAGELS
Kot T1g ddwacieg (oeh. 6). Tpelg popeéc avamapdoTaonsg g EVvolag TG GLVAPTNONG
avaeépovial VOGS 7 opibuntiky (xYpNoN TWVAK®V), N Yewuetpiky (XPNON YPAOIKOV
TAPACTACEWVY), Kol 1 ovufoiikn (xpron eEIl6MOCEWV).

To 6UVOAO TOV KOTAGTAGE®V TOV OVOLOEIKVVOLV TN GNHOGT0 KOt TO TESI0 EQUPUOYNG LLOG
pobnpotikng €vvolog ovykpotobv ovtd mov o Freudenthal (1971, 1973, 1982, 1983)
OVOLOGE  «POLVOUEVOAOYIKY] TNYN» TNG €vvolG. XOUQOVO HE TNV  QOIVOUEVOAOYIKN
npocéyylon tov Freudenthal, m dwookoMo &vOG HOOMUOTIKOD OVTIKEWWEVOD, Yol
TopAdEypo pog pabnuotikng €vvolag, mpémel va CEKVAEL EVOMUUTMOVOVTOG eKElva Ta
QoVOUEVE, OO TOV QLGIKO KOGHO M TNV KOONUEPIVOTNTO, TTOVL EMIOEXOVTAL OPYAVAOONG
HEC® TNG OLYKEKPWEVNG €vvolag, M Kotavomon g omoiog oamoteAel TO GTOXO NG
dwaockorag. ‘Etotl avti va avalntdpe adpiota vAIKO Yo Vo TAPOVGIAGOVUE Lo OEGOUEVN
évvola, 1M O0OKTIKY] QOIVOUEVOAOYiDL TpoTEivEL Vo avalnNTNGOVLE KOl VO OEPEVVIIGOVUE
eKEIVEC TIG KOTAOTAGELG 1) TOL PAVOUEVO TTOV TPOGPEPOLV GTO UaBnT TNV gukapia, LEC®
™G «ponpatikomoinongy, va KataokKevdoet Ty embountn évvola.

«OAeg o1 opaipeg TG mPakTIKNG (To axkadNUoikd padnuotikd eivot pio and avtég), oTig
0moiEg PN OUOTOIOVVTOL TO HOONUOTIKE, £fval, G€ YEVIKES YPAUUES, TNYEG VONULOTOS LG
évvolag. Iloeg dwotdoelg tov vonuatog pog évvowg Bo émpeme ol GYeGTEG TOL
TPOYPAUUATOG GTOVODOV Vo Adfovv voyn; To vonua kot n onuoacio tng £vvolag HEGO GTO
BepnTIKO SIKTVO TOV AKAONUOIK®OV LB HOTIK®V, N 1I6TOPIKN YEVEST Kol 1 avdmtuén e,
o1 ¥PNoELS TNG Y TNV €milvon TpoPAnpaTog péca Kat £ amd o LodNUaTIKE, 01 apPyUKES
dtentikég epunveieg g Evvolog, ot pileg g otV Kabnuepvny okéyn Kot YAOGGH, 0TS
Kol to. O1popo epyareio Kol ol avamapacTtdoelg e Evvolag. To g ovtég ot mNyEs
a&lomolovviot Kot To oYeTKO PBépog kabe pog eaptdTor amd TV KOW®VIKN £vvol oL
amodidetal oty padnuatikn exknaidevon. H epappoyn t@v mpoypotpdtov 6movdav ond
TOVG OOUOKAAOVG SOPOPPAOVETOL OO TIS TEMOONGES TOVG, EWIKOTEPQ, OO OVTO TOV
De@POVV GNUAVTIKEG TTVYES TOV VO UTOG pag Evvology (Biehler, 2005:61)

To vonua pag évvolag pmopet vo petaffAnOei oe oyéon e vees epapUoYES TNG EVVOLAG, VEES
EVVOLOAOYIKEG OYECELS 1] OLPOPETIKES avomapactdoels. To GUVOAO TV KOTOGTAGE®V,
QOIVOUEVOV 1| EPAPUOYDV TOV TPOGHIdOLV VO GE Lo £vvola givat avtd mov o Vergnaud
(1990),amoxdAece evvolohoywkd medio (conceptual fields), n Boero(1992) enuaacioloyixa,
weoia (semantic fields) kot o Biehler( 2005 ) onpactoloyikd tonio (semantic landscapes).

O poiog TOV OVOTAPACTAGE®V
Ymv avalitmon KoTtooTAcE®Y oL UTOPOVV VO, AEITOVPYNGOLV ®G «ATLTA OTMuEin
ekkivnone» ota omoion o otnpybel M yvoortikr avamntuén €xovv avagepbel moAroi



EPEVVNTEG TNG PO UATIKNG ekmaidevong. Meta&y avtav, o Tall (oto Bishop et al., 1996)
vrootnpilel 6TL o1 pabntég mpénel mpmta Vo fLOCOVY U0 TOWOTIKY, GPALPIKT), EICAYWOYN
ot pabnuotikn €vvola, péca amnd v omoio Oo TPoKOWEL N avlykn Yo (ol O TUTIKY
weptypagn g évvolag. H obvdeon tov mpoylaTik®V KOTUCTAGE®MY LE TNV YPOPIKT] TOVG
avamapdaotaon ivatl, ywoo tov Tall, Tpotapyuog otdéyos. Evrovtolg, vrootnpilel 6t 1
oYE0T UETOED TAOV YPUPIKOV TOPACTAGEDV KOl TV TPOYUATIKOV QOIVOUEVOV givol KoT’
aVAYKN TEPLOPICUEVT] GE 0L GUVIOUN E160YOYIKN GAom, Yol To Papog mpénel vo dobel
OTIG GUVOPTNOELS KAl TIS YPUPIKES TOPACTAGES o€ éva kobapd pabnuotikd mAaicto.
Avtifeta pe tov Tall, o Kaput (1994), diver peyoadvtepn éugaon otn oyéon uetald
poOnUaTiK®v GUUBOMKOV GLOTNUATOV OO €ivol Ol YPOPIKES TAPOCTACELS KOl TNG
Kafnuepwng mpaypotwotrac. Emonpaiver v vmopén ydopatog petad ovtod mov
ovOpALel «vNoi TOV TUTIKAOV HOONUOTIKOVY KOl TNG «NTEPOTIKNG YOPOS) TNG TPOY LOTIKNG
avBpomvng eumepioc. AtgvkpiviCel 6t n VapEn Tov Ydopatog opeileton og peydro Padud
o Owpopd peTald TV padnuotikoy covaptioewy mov opilovtal amd Tovg aryePptkong
TOTOVG, KOl TOV EUTEIPIKOV TOVOPTHOEMY TOV TEPLYPAPOVYV T KABNUEPIVE PovOLEVE TNG
Cone. O Kaput (1989) vrootpilet emiong 6tL «dev LIAPYEL KOAVEVO ATOAVTO VOO Y10 TN
podnuatikn AEEN ouvaptnom, 0AAL HAAAOV OAOKANPOS VOMUATIKOG 16TOG VOUGUEVOS Old
TOAAEG PUOIKEG KOl VONTIKES AVOTOPOOTAGELS TOV GLUVOPTNGEMV KOl OO GXEGELS UETOED
AVTOV TOV ovaropactdace®v» (oeh. 168). H katavonon g cuvaptmong, eropévms, pmopet
va emtevyfel péca amd ™My Katovonon ToV OPOpmOV LOPPOV avaTopdcTacNS TNG, Kot
TOV TPOTOL TEPAGLOTOG OO O LOPPT) OVOTOPACTOONG GE Mt GAAT, O10TL «1] YVOGTIKY|
GUVOECT] TV AVATOPACTAGE®MV ONUovpyel €va chvoro mov gival mePocdTEPO OO TO
dBpocpa Twv pepdv tov» (cer. 179).

Mo evola@épovca 10€a Yol Lo TPATN TPOCEYYION OTIG GLVOPTIGELS GLVIGTOTOL GTO VO
{nmBel omd ToLg HAONTEG VO OKYPOPNCOVY TOIOTIKA KOUTVAEG TOL TEPLYPAPOLV
YOPOUKTNPIOTIKA YVOPICUATO KATOIOV SdIKACIDV, KOTL TOV £QPAPUOCE OTIG OPYES TOV
nponyovpevov aiwva o Hofler (1910), vioBet@vtag v dmoyn tov Klein ywo avadeién tov
YEOUETPIKOV YOPOKINPIOTIKOV NG ovvdptnone. [Ma mapdderypo, m Kotdotoon mTov
dtepevvdton pmopet va gitvar n poper| eEGptnong g otdlung tov vepol pe to Ypdvo, OtV
dlpopa pmovkdAl yepilovv opowOHOpEO. XTO TAMICIO MG TETOWOG KOTAOTOONG, Ol
pantég evdéyetor va potioovy edv gival duvatd va Bpebel mavta Evog tomog Yo kabe
KOPTTOAN OV Y0pAcGOLV e TO0TIKO dtaiioOntkd tpomo. H avamapdotoon pog Kopmoang
amd évav TOmo gival €vag amd Toug Pactkovg SAKTIKOVG GTOYOLS OTN O00CoKAAIN TNG
oLVAPTNONG.

To Aoywopkd mov OlutibBeton oNuepO S1ELPVUVEL TO GOVOAO TMOV OPOCTNPLOTHTMV TOL
UTopovV vo epumAovticovv tn Owackoiio. Xvyypdvag, dpmc, Bétel onuavikd nrpoato
oto. omoia o Balacheff (1993) avaépetal wg «vmoAoy1oTIKY HeTOQOP» («computational
transpositiony), Kol IOV UTOPOVV VO TPOKAAEGOVV EVVOLOA0YIKES cuyKpovaoels. TTpdketron
Y10 LETOTOMIGELS VONUOTOS TOV OPEIAOVTOL GTO UETACYNUOATIGUO TNG YVAONG GE v GALO
OVATOPOCTAGLOKO cVGTNUO. [0 T0 AOYIoUIKD, Y100 TOPAOELY LD, Ol GLVAPTNCELS OV Eivarl
AQNPNUEVES LOONUOTIKEG OVTOTNTEG, GALG EVOG TETEPAGUEVOG KOTAAOYOG aplOumy 1 pixels
7OV JivouV [ioL KOTé TPOGEYYIoT TIUN.

H mopadociokn mpocéyyion ywoo v €10ay®yn OTIG OAYEPPIKES ek@pAcES eivon
vroAoyotiky. Evtovtolg, Adym tng moAvmAokOTNTaG TNG EKTEAEGNG TETOLMV VITOAOYIGUAV,
ot M JWOIKACTIKY OYN TNG GLVAPTNONG YPNYopa aviikabictatol pe ™V dmoyn Tng



ocuvaptnong ¢ aviikeipevo pe oavtopato mépacpa otlg eéiomoelg. Ot Schwartz ko
Yerushalmy (1992) 6swpodv 011, p€cm® ™G dVVATOHTNTOS TOV TOALUTADS GUVOESEUEVDV
OVATOPOGTAGEMV TOV TPOCPEPEL 1] TE(VOAOYi, Ol HadNTéC Umopovv va cuveyicovv va
BAémouv Tig avamapactacels o¢ dwdikacia. Ot eE16MGEG PTOPOVV Vo OVTILETOMIGH0VV
®¢g ovykplon O0vo ocuvvaptnoewv, f(x)=g(x), pe avdioyn epunveio TOV AVCEQV TOV
eCloncewv. H ovuvoeon d1apopmv Hopeadv avamapioTacong TPocPEPEL GTOVG HanTég v
aTOPaAiTN TN TO0TIKY] KOl TOGOTIKT OVOTPOPOJOTNGT Y10 TNV EVIGYLOT TNG KOTAVONONG TOV
GUUBOMK®V YEPIGUDV TOVG.

H swypovikn onpacio tng 6uvapTNoeng 6T OVIAVTIKA TPOYPAUNOTO

Av vioBembei 0 opropdg twv Bourbaki 610 oyoleio, mpénet va d1dayHovv TpdTo ToL GHVOLL
Kat ot oxéoels. H emhoyn avt) odnyel oe pio Oempntikn TpOGEYYIoT TOV GLVAPTIGEDV TOV
ol pofntég dvokoievovtalr va katovoncovv. Epegvveg €xovv deiEel 011 ot poabntég
KATOVOOUV TG BN UaTIKES £VVOlEg OTAV AVTEG E1GAYOVTOL LE TPOTOVG TOV ALKOAOVOOHV TNV
10ToptK] Toug €EEAMEN. H 1otopicr €€EMEN ¢ évvolag g cuvdptnong defyvel OTL 1
CLYKEKPWEVT €vvola Kotavonnke apykd AETovpYIKA ¢ oyéon HeTalld petafintov
peyebav. EmmAéov, ta eyyxewpidw mov opilovv ocvyxvd 11 ovvdptnon ®g cHVOAO
dwraypévov Cevyav apyilovv ocvoviBog 1 ovintnon pe m ox€on Kol £GAYOLV TN
oLVAPTNON G EWKO €100G oxéong. AAAG 1 oyéon elval o aenpnuévn arnd ™ GuvapTno.
Kotd cvvéneia n vrotifépevn mtoadaywykn aio va mpénet va pobevtel n oxéon mpv and
™ cuvapTnon eival, couemva pe ) yvoun tov Thorpe (1989), AavBacuévn. O Freudenthal
(1973) emiong vmoompiée évitova OTL «yl TNV €160 Y®YN OTI GLVAPTNON, Ol GYEGELS
Lo povV va TopaAielpBovvy (oel. 392).

2V mopein TV advVaV, 1 ovTIANYN oXETIKA pe TN GuVApTOT AALOEE:

* amd £VO TPAYUOTIKO QOIVOUEVO TTOV PUOVETOL LEGM TNG UEAETNG, TAPAELYHOTOG XAPV TNG
kivnong, og o awBaipetn Evvora.

* and po oyéon e&aptnong peta&y petaPAntov, oe po avtiotoyio petacd avbaipetwv
GLUVOA®V

* o ol SOOI TIKY, O [ 00 (KT Bedpnon.

* o 0L YEOUETPIKY], GE U0t GLUPOAIKT] AVOTAPAGTAON.

Evtovtoic, m onuocic g Yoo to pOONUOTIKA KOl TIG EMIGTNUEG YEVIKOTEPQ, OEV
apeopPnmbnke noté. « O1 oovapTioels Kol o, uoTifo. eival Evo, omo 10, KeVIpika. Oéuoto twv
uoOnuotikov yevikay (NCTM, 1989:98). «H évvowr g ovvdptnong eivar mbavag n

ONUAVTIKOTEPN 10€0  oTa  PAONUATIKA... EVOOUATOREVN ©€ TOAAG onueion TtV
npoypappatov oryefpag kol yeoperpiog onuepa» (Froelich, Bartkovich, & Foerester
1991:1).

Exeivo mov opeiopnmnke kow mpoxdiece évroveg aviuopabécelg NTov 0 TPOTOG
TOPOVGIOCNG TNG OTO TPOYPAUUOTE CGTOVOMV TOV  HOONUOTIKOV KOl GTO GYOMKE
eyyepiow.

H mpovopiovyog Béon tg ocvuvaptnong oto mTPoypAUHOTO GTOLOOV TOV HOONUATIKOV,
opeidetar oe peydho Pabpd otov Felix Klein kabnynt) tov pobnuotikdv oto
navemotuio tov Gottingen ot eppavia. To 1893 oe o dukeén mov €dwoe GTo
International Congress of Mathematicians oto Chicago, vrnoypdupce ™ (OTIK onpocio
™G €vvowug TNG oLVAPTNONG Y To OYOAWA pobnpotikd. Koatd t dbpxew tov
International Conference of Mathematicians ot Poun 1o 1908, enavérlafe 6T n €vvola tng



oLVApTNONG «OeV NTAV, amAd o padnuotikny pébodog, aAld M Kopdld Kot n yoyxn g
pobnpotikng okéyne» (Hamley, 1934:53). Tnv drnoyn avt GUUUEPIGTNKAY GNUOVTIKOL
pobnpoticol eketvng g emoyne, 6mwg o H. Moore, o D. E. Smith kot o E. R. Hendrick. Ot
dvo tehevtaiol, detélecav 10pvTikd oteAéyn tg National Committee on Mathematical
Requirements (NCMR), n omoia 10 1923 og po avagopd pe titho «H évvoln g
cuvaptnong ota pobnuoatikd g dgvtepofdduac exmaidsvongy vmoypauuloy Tov
KOUPKO pOAO TNG GUYKEKPEVNG £VVOlNG KOl TOV YPOUPIKOV OVOTUPUCTAGEMY Y10 TO
oyorkd padnuatucd. (NCMR 1923, cel. 38). H ouvéptnon Bsopnbnke og «evomomtikn»
gvwol ot AOYIKY] OTL UmOPOVGE Vo GLVOECEL Ol HOVO OlAPOPEC TEPLOYES TV
poONUaTIKOV, 0AAE Vo AEITOLPYNGEL OG EVOTOMNTIKOG Kpikog YU avtd mov onuepo Ha
ovopalope SEMOTNUOVIKY Tpocéyyior. Eviodtowg, v emoyn exkeivn, vinpye dvokoiia
oTNV LAOTTOINON (oG T€T010G TP®TOTOo PLokn s mpdtaong. [apd to 6t oM amd to 1920 eixe
Inuovpyndei to NCTM, vrd v aryida apyikd g MAA, ot dtapopég petald epsuvntodv
HOONUATIKOV KOl EKTABELTIKOV  HabNUoTIK®V  eumddioay  va  mpayuatonombel 1
GLYKEKPWEVT HETAPPLOIGTIKT TPOTOOT).

Emmiéov, ovppwva pe tov Kleiner (1989), to mpdpfAinpa pe v évvola tng cuvaptnong,
™V ePiodo ekeivn NTav OTL OV VI PYE GLVAIVEST ®G TPOG TOV TPOTO oL Bl e1GayOTAV:
pHe o YeoUETPKN) popen (vwd popen KOUTOANG), OAyeBpwcd (vwd popPN TUTOL-
«OVOALTIKY EKQpaoT»), | AoYKd (VTO LOoPEY| OPIGLOD);

To 1938 eppaviletar éva keipevo tov E. R. Hedrick oto The American Mathematical
Monthly, pe titho Function Concept in Elementary Teaching and in Advanced
Mathematics, mov avOAVEL AEMTOUEPMDG TO POAO TOV GULVOPTNCE®V GTO. TPOYPELLLOTOL
OTOVOMV TOV HOONUOTIKOV GTOWYEWWOOVS Kot devutepoPdduwc exmaidevong. EmimAéov
oLVIGTA £va €100 AmAVINONG OTIS AMOYELS TV OTOOMV TNG TPOOJEVTIKN G eKaidgvong ( pe
toug Dewey kot Kilpatrick og Pacikdtepovg EKTPOGMTOVE) GYETIKA UE TN XPNOUOTNTA
oV pabnpoTikod Tpomov okéyng otnv kadnuepwn {on: «Mmopovle Vo EVGOUATOCOVE
™ podnuotikn dwackaiio pe ™ Lo Kol pe Vv emotnun; Mmopodue Tpayportt ... 6v
eMAEEOVLE TNV EVvold TNG GLVAPTNONG MG Kevtpiko Bépa» (Hedrick, 1938:448).

Oewpolpe avtd 10 Kelpevo eEQPETIKNG oNUOGiog AOY® TOV OTL TOPEYXEL WEES Y10 TOV TPOTO
EVOOUATOONG TNG £VVOL0G TNG CLVAPTNGNG AKOUO KOl GTO GUyYpove £yyepio, YU avtd
Kat Oa oyoldoovpe apkeTd onueio Tov.

O Hedrick mpocdiopilel tn cuvéptnon g pia popen eEptnong pog mocotntog omd GALES
TOGOTNTEC, AmOYN TOL SPEPEL amd TOV cLVOAOBEPNTIKO optopd Tv Bourbaki. Amd ™
OTLYUN OV EMEYETAL 0VTOG 0 0pIopdS, Ypapet o Hedrick, mpoxvmtovy dvo epotipata:

(1) And moeg moocdtteg e€aptdTorl 1| TOGHTNTA TOV SEPEVVOVLE; KOl

(2) Towog eivar 0 axpiPng tpomog e&aptnong;

Ymoompiler 6TL  KOAMEPYEWL TNG «AEITOVPYIKNS OKEWYNSH TOV POONTOV emTvyydveTOL
omo1dNTOTE O T1G dVO AVTES EpMOTNGELS TEBOVV Ko sulntnBovv otn Taén.

Misov awwva petd tov Hedrick, ot gpguvntéc e pabnpotikng eknaidevong eaivetotl va
dwrv@vouy v dw aroyn: «H pdbnon tov cuvaptnoemv Kol n ETTUYNS YPNCHOTOIN oY
TOVG Y10 TV eniAvon TpofAnpdtoy arottel pio dSovonTIKY KOvOTNTO TOV GLVIGTATOL GTA
e&ng: (1) Mopammpnon, tekunpopévn avalftmon, onuovpyio Kol ovamopoymyn Tov
eCaptoeov petald Tov petafAntov, kot (2) Atdmoon kot EAEYY0G TOPUOOY DV CYETIKA
pe 1o €idoc g e€dptong. Avti 1 SVONTIKY| IKOVOTNTA OVOUALETOL AEITOVPYIKY GKEYN



(functional thinking) kol Ntav Pacikn évvola Yoo ™ pobnpotiky eknaidevon 1Mon and to
1905» (Vollrath, 1986:387)

o tov Hedrick, n Aertovpywn okéyn pmopel vo tebel ®G 6tdOY0¢ 0KOpO Kol oTnv
OTOLEDON EKTOOEVOT), Y OPIg amapaitnTa va yivel xprion g AEEng «ovvaptnon». Edv éva
unAo xootiler 20 oevtg, moco Bo kooticovv ta mévte; Kdbe této epdinom otnv
apOunTikn cvoyetiCel dvo M mePLocOTEPEG TOGOTNTEG. TO TPOPANUE pwopel va paiveTon
VrePPOAIKA oA, EVTOVTOIS EEKIVAVTOG OO TETOEG OMAES KATOOTAGELS YEVVIETOL 1 10€N
™G aAMAEEAPTNONG dVO TOGOTNTWV 6T0 PLaAd. EmutAéov m emihoyr tov Gtoregiov mov
kaBopiler v amdvinon dev eivar mhvta mpoeavig. H epdmon: «Tv ypedleton va
EEpoupe;y», elval Kpioyn Yy T GLVEWONTOTOINGT TOV OAANAOEEQPTNUEVOV TOGOTITOV.
X ovykekpyévn mepinmtowon: Tnv tywn tov €vOg pnAov kot tov aplBpd Tov Pniov.
Xperdletat, dNAdT, VO GUVELINTOTOWGOVE TOEG EIVal Ol TOGOTNTEG TOV GLGYETILOVTAL.
H mepintoon g aiyefpag dev eivar moAd owgopetik). H khooikn, mopadociokn
dwackora divel kuplwg Epeacn 6e POPUAAIGHOVS TOV ATEXOVV TOAD OO TN AEITOLPYIKN
okéym. Kot dpmwg, n Aewovpywkn okéymn Ba pumopovoe vo avortvybel pe xotdAAnAo
OWOKTIKO YEPIOUO TOV EEIGMOCEMY. TNV TPAYHOTIKOTNTA 1 ovalf|TNon OTO0GoNTOTE
eClowong kwnromotel tn Asrtovpyikn okéyrn. H tyn] tov ayvdotov emdidketal mivio
pECH KATO®wV GAA®V TOCOTNT®V 7oL cLoyeTilovtol pe tov dyvwoto. Ptidyvovue v
elowon ekppdlovtog mavro ™ GOVOEST HETAED TOV YVOOTOV Kol AyVOGTOV TOGOTITMV.
AvTtog givar 0 Paokog otd)0g TG dwackariag Tov eElomcemv. Ot padntéc duvokorevovtal
va. AbGovv poPAnuota eE10McE®mV O10TL 0EV KATOVOOUV TO KEILEVO TOVL TEPTYPAPEL TOV
TPOTO GLVIESTG TV TOGOTNTWV.

Ot amdyelg avtég Tov Hedrick yio ™ dwdackakio g dAyePpag £xovv Bpet 6T HEPEG HOgG
oxedOV amOAVLTN EQUPUOYN. XNUEP, VIAPYEL TOAD EVOPEPOV Y10 TNV TOPOLGIOGT KO
dwaockoMa g GAyefpag péoa amd e TPOoEYYon moL otnpileTor otV W0€a TG
ocuvaptnong (function-based approach). To eyyeipnuo dievkoAvvetal amd to epyareion TOL
TapEYovVToL omd TNV TEYVOLOYiR, OEO0UEVOL OTL 1| GLUTEPLPOPE TOV GUVAPTIGEMV UTOPEL
va  eEepeuvnBel pe mowihovg TPOTOLG  XPNOYOTOUDVTOS KATOAANAO  AOYIGUIKO
VROAOYIGTOV: «O1 VTOAOYIGTEG TOPEYOVY GTOVG OOGKAAOVG KOl TOVS HonTég véa epyaleio
7oV ToVg fonBovv TNV KATAVONOT TOV GXECEDV LETOED TMV TOGOTNTMOV, LEGH TNG XPNONS
YPAQIK®V, KOl OAYERPIKAOV OVOTOPUOTACEDV. XVUVETMG, 1N TEXVOAOYID TapEYEL £Vl O UL
oTOVG poNTéC Y va ovomToEovv  po Pablitepn  KATOVONOT TOV  GLVOPTHGEDV
EMTPEMOVTOS O ECTIOGT OTNV  OVOTOPAGTACT) YWPIG KOVPAGTIKOVG VITOAOYIGHOVSH
(Cooney & Wilson, 1993:146).

Kéato and v enidpaon g Bcowpiog tov Pearictikov Mabnpatikav, n diepgvvnon kot
avadeltn mmg oyéong petabh mocoTNTAOV emyelpeitoal Kupiowg pECH amd TPOYHOTIKA
TpoAHaTa, ETAOYT TOL pIopel Vo GUUPAAEL OLCIACTIKA GE L0 G UAVTIKT] OVGKOAIN TTOV
avtipetoniCouv ot pontég oty dAyePpa: «ot meplocdTEPOL pabntég dev yivovtal moté
wWwitepa wavol oty dAyePpa Kot akOUN Kot EKEIVOL TOL TOL KOTOPEPVOLY GTO YEPICUO
TOV GLUBOMK®OV eKQPACE®V, GLYVE pmAokdpovy Otav Ppickovtol avipHETOnol pe Evav
0TOY0 OV amottel TNV €QUPUOYN EKEIVOV TV 0eSI0TTOV GE KOTOOTAGELS PEQAICTIKNG
noAvrmhokdttocy (Fey, 1989:199)

Ta kovovpyla Tpoypdppato 6rovdav yio ta padnuotikd oty OAlavdio, oAAd Kot ekeiva
nmov mpoopilovtal yio Apepwavovg pabntég kot ypdommrav Aoppdvoviag v’ oyn ta
Pealiotikd Mabnpoticé (RME) kot ta Standards tov NCTM (MiC curriculum) gotialovv



™mv  GAYEBpa «oTn HEAETN TOV GYECEMV HETOED TMV TOGOTNTMV, WLE TN YPNON AEKTIKOV
TEPLYPAPDOV  (QULGIKY] YADGGCO), TWVAK®V, YPOPIKOV TOPACTACEDV KOl TUT®V, divOvTog
EKTEVY] TPOCOYN 0TO PpOAO TV petafAntmv. H diyeBpa ypnoponoteital og yAOosa Yo vo
TEPLYPAYEL TIG O)Eoelg peTay TV mocothtwv (functional perspective) kot ywo tnv
TEPLYPOON OPOUNTIKOV 1) YEOUETPIKMOV KOVOVIKOTHTOV (generalization perspective)»( van
der Kooij 2001, cel. 38). Bacwdg 6160 ¢ dwackoriag eival 1 HEAETN TOV GYECEDV
petald tov petafintov (n perétn g cvppetafAntomag). Ot patntéc pabaivovy tag va
TEPLYPAPOVV AVTEG TIG GYECELS UE TOKIAEC AVOTOPACTAGEIS, KOL TG VO GLVOEOLV TIG
OVATOPOGTAGELS. ZVYKEKPIUEVO 6TO TPOYpappo orovddv «Mathematics in Contexty (MiC
curriculum) ot evoTNTES TNG AAYEPPOG ElvaL OpyaVOUEVES YOP® 0md Tpia OEpaTaL.

To mpmto Bépa ovopdleton Exppaces kor Tomor kot mepihapffavel v avoyvopion, tmv
OVOKAALYT, KOl ETELTAL TNV TEPLYPOPT YEOUETPIKOV KOl opBUNTIKOV KavovikoTntav. Ot
Baocwég évvoleg mov amattovvtol Yoo to. aAyePpikd potifa eivar: petafAntég, Tumikég
EKQPPAGELS, EEIGMGELS, KOL ALVIGOTNTEC.

To debtepo Bépa Eliowaeis kar Avicotnteg €0TIALEL GTOVG TEPIOPIGHOVS OTIG TIUEG OV
pmopet va mapet o petapinty. Ot mepropicpoi mov enfdAroviot amd TV KOTAGTOGT TOV
TEPLYPAPETOL GTO TPOPAN O 0ONYOVV OTIS EEICMGELS KO TIG OVIGOTNTEG OV AVATOPIGTOVV
10 pofnpa. E&etdlovion kupiog ypappukés e&iomoelc kot ot pabntég pobaivovv va
EPUNVEVOVY KO VO ETMKVPAOVOLV TN AVGN AapPavoviag voy”n 10 TANIGI0 TG LaONUaTIKNG
eClowonc N Mg avico™TOG, KOOMG EMIONG Kl TO TPUYHOTIKO TAOIGLO TOV TPOPANHATOC.
To 0épo Ipogikes Ilapaoraoeis eEetdlel TIC dvvapiKeg Oladkaciec. Mo duVOUIKY
dwdwkacio eotidlel 6TV aAlOYT, EWOIKA GTNV OAAOYT] KOTE TN O1EPKELL TOV YPOVOUL.

I'o tov Hedrick, otn yeopetpio, n Aertovpyikn okéyn eueovileTol otn Hopen TOV TUTOV.
To 61t 10 guPaddv €vOg TETPAYOVOL €ivol TO TETPAY®VO TNG TAELPAG TOL €lvon i
YOPOAKTNPIOTIKN TEPITT®ON. YTAPYOLV Kol GAAEG EVOLPEPOVGES 10€EC 01T YewpeTpia. [a
mapaderypa, av to tpiywvo kabopiletor amd dv0 mAEvPES Kol TN TEPLEXOUEV YwVia, Ol
GAAEG TAEVPEG TPETEL VoL Elval GVOVOPTHOEIS TV TPLOV ded0UEVOV oToLyEimV. Avtn givat, Yo
tov Hedrick, mpaypotikn yeopetpio.

2V avVOADTIKY YEOUETPIa, TP, 0VTO TOL £xel onpacio eival va propel Kamolog va dei&et
YPAQWKh TOo €100G NG oYéong mov meprypdeeTon ond o e&icmon. Agv ypelaletor va
eMAEEEL KATO10C OVOKOAES EE1GMGELG Y10 VoL aokn B0V o1 pobntég otn Aettovpyikn okéy.
Apkotv elomaeic g popeng xy =k, y =nx, y =(ax+b)/(cx+d), y =sin X, kAm.

Edv avtég o1 e€lomoelg ouvoeBolv kot pe aviioTol e KOTAGTAGELS OO T QUGIKY, TOTE M
Aertovpykn okéym Ba evioyvbel akodUN TEPIGGATEPO.

Youemva pe tov Hedrick n kaAMépyeia g A1TovpyIKnG OKEYNG UTOPEL vaL Yivel og OAa. TaL
eminedo g ekmaidevong. o mapdderypo, ot B' Avkelov vmdpyovv avaeopéc oe
eQamTopéVY] KOKAOV, EAleyng kot vrepPoAng (kvpiog eSomoelg epamtopevov). H
KOTOOKELT TOVG OEV YIVETOL LE YPNON EWIKDOV 0PYAVAOV KATOGKELNG EPUTTOUEVOV, OAAL
péco omd 1010TNTEG MOV OMOKOAVTTOVIOL OTIG WIOTNTES TOV YPOUUDV. Agv VLIAPYEL
avaeopd otov pulud petafoAng e ovvdptnong. Avtd mov €xel onpoocio gival va
KATOVONIGOVV Ol HaBnTtég OTL M TOpAy®YOg MG GLVAPTNONG avamaplotd 1o puiud
petafoins. H gvpeon tav e£lodoemv TV €QONTONEV®V 0TI KAUTOAESG dev gival amd povn
™G WW{TEPA GNUOVTIKT]: TO CNUOVTIKO €ivatl 1 €0peon NG KAIONG TG EPATTOUEVNG KO 1
ocovvelwntomoinon tov VONuotdg tng. AAAG axopo kot otn peAiétn g evbeiog o B’
IMpvaciov dev yiveton kapio cOvoeon g KAong pe v mpaxtikny g asia. Eivatl edkolo



va wyvpiletor £va gyxepidlo Ot Olvel EUEOCT OTN AEITOLPYIKN OKEWYTN, OAAL OTOV TO
napadetypota mov dlvovtal eivar ot yvootég elhelyelg kot vrepPoréc, pumopel KAmoog va
apeopfnmost avtég TG KOAEG mpobBéoelg. AmO TV GAAN, VIAPXOLV TOAAL KOAQ
napadeiypato mov Pacilovial oTic Y=oy , y=a, y=€", y=nuy, Omov vrdpyel peyodbrepn
mhovoTNTO 01 HoBNTEG Vo amokToovy Agttovpykny okéymn. Edv yio mapddetypo vrapEet
cv{nmon yw puOuove petafoing (ONA Tapay®YOVS), KOt TOPUYDYOVS GLVAPTGEDV BEoMG
Kot toayvTag (dNA véeg cuVOPTNGELS), VTTAPYEL TEPLocOTEPN TAvVOTNTO €EAOKNONG TNG
AELTOVPYIKNG GKEYNG

Eavayvpilovrag oty apyn). Temkd, nog apénel va Topovctalovial 01 GLVOPTICELS
OTO GYOAMKA EYYEPIOL;

Y11 apyég tov mponyovuevov owwve, o Felix Klein oto Piprio tov «Elementary
mathematics from a higher standpoint», vrootipiée ®C amapaitnT U0 EXTAVEIGAYDYT TOV
YEOUETPIKOV KOl OTTIKMOV TTUYOV TOV UAONUOTIKOV EVVOIDV, HE TO OKEMTIKO OTL Ll
KaBopd QOPUOAIGTIKY] TPOGEYYIon Oev pmopel vor TopExel po amodektn Pdon yw ™
podnuatikn  ekmaidevon tov  podntov. Muw wwitepn  €k@pacn  oLTIG  TNG
LETAPPLOUICTIKNG WEOS NTAV 1 EUEOCT OTN «AELTOVPYIKN OKEYN» OC £€Vag omd TOVG
ONUAVTIKOTEPOVG GTOYOVS TMV GYOMK®V Lo UOTIKADV.

[lepimov ocoapavia ypovie petd, pe T peTappOOon tov véov potnpotikov —n
TOPAdOGIOKY] TTVY NG €Volug NG Ouvaptnong g «oyéong petad  peyebav»
vrotiuOnke. Elvan yapaxtnpiotiky 1 dMroon tov Max Beberman (1958),emikepaing g
Committee on School Mathematics (UICSM), mov avélaPe va amoKotooTioeL T0 KOPOG
TV koBopav podnuotikav, oaraAldccoviag to omd Kabe acheel OQPEOUEVI] OTN
GLGYETION TOVG PE TNV KoONUEPVI] AoYIKN: «ATO TN GKOmd TNG onpeloroyiog 6mov kabe
0VGCTIKO OPEilel va Exel éva onpoivov pog odnynoce va dmcovpe akpPeic meptypagEc
TOV oYEce®V Kol TV cvvaptnoewv. H ovvbng acdeeia mov mepPdiier ™ AéEn
ocuvaptnon eEapaviletor otav €vog pobntig ovvewdntomolel 6TL i cvvaptnomn eivon
o ovtotmra, v cuvorlo  Olataypévav Cevywv, ota omoia dvo (edyn dev Exovv Koo
Tp®To PEAOGH (oM. 22). O avetépm opiopoc potalet Evrova pe avtodv twv Bourbaki.

H «xivnon tov «Néov Mabnpotikovy otig dekaetiec tov-60 ko -70, cvvédeoe TIg
oLVOPTNOELS LE TN cLbvoAoBewpia, 0pilovtag e ™G avTioTotyio LETaED 000 GUVOAWV 1 ®G
cLVoAQ dwtaypévev Levymv. Ot VTOGTNPIKTES TNG KIvoNG (PNOILOTOINGAV TO EMLYEIPTLQ
™¢ axpifelog kot yevikevong mov TpoceEPEL EVAG TETOL0C OPIGHOC. ZUUQMVA LLE VT TN
AOYIKY, av Kol €vog mivoKog, Mo YPAQIK TOPAoTOcT, T MO AEKTIKY TEPLYPOUPN|
TEPLYPAPOVV [0 GLVAPTNON, Timota oamd ovtd dev pmopel va Bewpnbel cuvéptnon.
Avtifeta, ol emikpuég ¢ kivnong omplav tm dweovie Tovs-petatd dAAwV-, 6TO
emyeipnua 0Tl «avT) M TPocEyylon Oivel oTovg HOBNTEG po «oTaTKn» oictnon g
évvolag g ovvaptnong kot dev e€etdlel v aphovio TV AEITOLPYIKAOV GYEGEMVY TOL £ivarl
®¢ 6TOY0G TOAD onpavtikdtepocy (Cooney, 1996).

Kdamoot (Thorpe,1989:13) yapoktinpioav tnv €Ueactn otov cuvoroBempnTikd opiopd g
oLVAPTNONG oAV £val amd To «UeYAAa» AGOn g kivnong tov «NEov Mabnuoatikavy.

O Vinner (1983, 1992) vrootmpiée 6TL 01 opiopol pumopel vo, amoTeEAEGOVV EUTOOI0 GTN
pénon tov pHodNUOTIKOV EVVOLOV Kol OTL LIAPYEL ot GOYKPOLGT HETASD TG avoTNPNG
doung TV HOONUOTIKOV KOl TN YVOOTIKN 010dKacio TG amdKInong Hiog Lobnuotikng
évvolag. Ot pabntéc pmopel va givarl wavoi va S1atvTdcovy vay opiopd Hog £Vvolg,
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OAAG TO VO KOTOVONGOLV TO vOMupa poGg évvolrg eival éva mold 00VOKOAO YVOGTIKO
eyyeipnpa.

Eikoot ypévia petd v kivion tov «Néov Mobnpoatikovy, to 1980, 1o NCTM
dnuooievce v Agenda For Action mov kaBopioe ®¢ £o0tokd onpeio oto TPOYPOLUA
OTOVO®V TOV HAONUOTIKOV TV €milvon TPOPANUOTOS. ZYETIKO HE TNV Guvdptnon,
amopacicOnke «vo dlaceoichel pia woyvpn evvoloroyikn Paon mpv va mapovclacHel n
CLVAPTNON HE TNV TUMIKN YADOCGO KOl TOV TUMIKO GULUPOAGUO...1 HEAETN TV
ovuvoptnoe®v Tpénel va. otnpybel ot gumepieg tov padntov (NCTM  Standard,
1989:154).

Ot gpevvnTég GLUEMVOVY GTO OTL O1 HOONTEG TPETEL VO EXOLV TNV EVKAPIO VAL EKTYUTGOVV
10 BaBud otov omoiov 01 GLVAPTNCELS UTOPOVV VO TEPLYPAPOVY GYECELS GTOV TPOYLATIKO
KOGHO, Kot 01 0moieg UTOPOVV va. ameKovicHovv HECH TOV YPOPIKOV TOPACTAGE®Y, TPV
TEPAGOVV GE MO POPUAMOTIKEG Bewpnoels. «O1 pabntég mpémel vo volapepBovv yio ™
petafAntommra Kot v avalnTnon KoavovikoT)Tov, TP Vo Topovcslacfody ot opiopol Kot
o1 KAaowkEg cuvaptioegy (Sierpinska, 1992: 32). Ot Dreyfus kat Eisenberg (1982) opoiwg
TPOTEWVAV Vo £160X000VV 01 GLVAPTNGELS KOTE TETOO TPOTO MOTE va Ypnoipomonbodv n
dwicOnon ko 1 gumepio Tov padntov. To m6co avtd eivor ePiktd dedopEVNG TS TTpo-
Todeiog TOV OUOKOA®V TOVG GTNV KOVATOUPO TV GLVOAOHE®PNTIKGOV HOONUOTIKOV,
amotelel (o TPOG dtepedvn o).

Evxola propel va mapatnproet kdmolog 6Tt 0 TpdTog OV TPOTEIVETAL VOL EIGAYETAL OT|LLEPXL
1 GLVAPTNGN OEV SPEPEL -GE YEVIKEG YPAUUES- Al eKElvOV TTOL avamtuydnke apyKd amd
tov ['aAthaio 6tov pedénoe ta puoikd tpofAnuate tng kKivnong. Ot chyypoveg TAGES 6N
HEAETN TNG GLVAPTNONG OTA GYOAIKA HOOMUOTIKA OT®OC M HOVIEAOTOINGT, M OVAALGN
oToLEI®V, 1 GUVOEOT HE TOV TPOYUATIKO KOGHO KO Ol SIEMIGTNHOVIKEG EPUPUOYES OEV
elvar véeg 10€ec. OVTE Kl 0 0TOYOG TNG ECOTEPIKNG GUVIECNG TOV LOONUATIKOV EVVOIDV
HEG® TNG cLuVAPTNONG Eival kKovovpyog. Elxe dwtvrwbel and tov Klein to 1908, npwv and
axpPog ekatd ypovia. Exeivo mov €xel aAddcel, iomg, eivar ot cuvOfkes mov eaivetal va
€VUVOOVV GNUEPO TNV TTPOYHOTOTTOIN oM TOV 6TOY0L. H mapoyn epyoreinv and tn okomid tng
TeYVOAOYiOG Kol 1 €ioNUN 0T0d0Y| LEG® TMV TPOYPUUUATOV GTOVOMV OVTOV TOV TUTOV
TPOGEYYIoNG amoteAoVV gvoiwveg mpoimobeoels. Emedn, opmg, n Epevva Exet dei&et OtL 0
TPOTOG MOV OOACKETAL [0 EVVOolo €YEl GUEON OYECN WHE TOV TPOTO TOL OLTN M €Vvold
TAPOVGLALETOL OTO EYYEWPIOW KOU HE TIG YVMOOELS, OVTIMYELS Kol TEMOONGES TOV
d0oKIA®MV Kol KaOMYNTOV amoureitol GUGTNUOTIKY OlEPEVVNON KAl T®V VO CLTOV
TOPOUETPOV.

Avti gmAdyov

H évvowr g ouvdptnong sivan por ohvhetn évvora. Kat’ apynv yori vedpyovv moAirol
TPOTOL OVOTTaPAGCTACNG TNG (YPOPIKEG TapacTAGES, Pelodwaypdppata, TONOL, TIVOKEGS,
oLUPOMKEC eKPpdoels, AeKkTIKEG meptypaéc, olatetoypéva Cevyn) kabévag amd toug
omoiovg vrootnpilel kot p dSPopeTIKN TTVy ™S €vvolag. H katavonon g évvolog
TPoVTOOETEL TNV  KOTAGKELY] TOAAATADYV OAANAOGLVOEOUEVODY (e TNV  €vvola NG
wKavOTNTOG HETAPPAONG OmO WK HOPPN OVOTOPACTOONG GE o GAAN) VONTIK®OV
avaTopocTace®v. Agdtepov, M €vvold TNG CLVAPTNONG EUTEPLEYEL VA GUVOAO OAA®V
evolmVv (medio opopov, medio TNV, avTIGTPOP, CLVOEST KAT) Kol GLVOLETOL AUECH LE
dAAeg évvoieg ( TocoTNTO, PETAPANTN, AOYOG KAT) T®V 0TTO1mMV TO VOO OEV £IVOL TPOPAVES
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Y Toug panTég. Agv pmopeic vo GuINTNOELS Y10 T GLVAPTNOT XOPIG AVaPOPH GE AVTES
TG évvotes. Tpitov vmapyovv moArol opiopoi yuwu ™ ovvaptnon (oyéon e&aptnong,
OVTIGTOLYMON, GUVOAO JOTETAYUEV®V (EVYDOV) TOL TTaPA TO YEYOVOS OTL €ival polBnpotikd
1003VVONOL, OV EIVOL YVOOTIKE 1GO0OVVALOL.

Oleg avtég o1 OLVOKOAIEG KAVOLV TN SWTUTMOOT WG OOUKTIKNG TPOTOONS -KOU KOTd
TPOEKTAOT] TNV JWTOHTOCN MG GTOYNG Yo TOV TPOTO TOPOVGINONG TNG £VVOG OTO
OYOMKA eyyepidIn-, Eva eEAPETIKA OVGKOAO EYEipN L.

Ta oyolkd eyxepidld T@v poNUOTIKOV- 6E GYEoN HE TNV évvoln TG cuvaptnons- Ha
Lo povGay vo, avaAvBohv Mg TPOS TNV «ULOOMNUATIKN» Kol OC TPOG TNV «ITOO0Y Y KT TOVG
IoTOOT. LVYKEKPIUEVA, OGOV 0popd TO Ladnuatikd mepleyodpevo n avdivon Ba pmwopovoe
va YIvEL WG TPOG TOVG EENG AEOVEC:

1) Tomucég Ko dTumeg LOPPES SOTPAYUATELGNG TNG £Vvolag oTlG O1bpopes Paduidec g
ekmaidevong

2) Tpoémog GUVIEOTG AETOVPYIKNG KOl OO KNG VO G TNG EVVOL0G

3) Mop@ég avamapdotaons Kot TPOTOL GOHVOEGTS QVTAOV TMV O PPDV

4) Ecwtepikég ovvdéoelg e GAleg ponuotikeg meployés (eE1l0MOELS, OVICMOGELS, Hotifa,
yeoueTPia K.0L.),

5) EEmtepwcég ovvoéoelg pe @A emotnuovikd medio 0mwg ot DUGIKEG EMGTNUES, M
Owovopia x.0.

6) Xpnon ¢ £Volg GE TPUYUOTIKA TpoPAnpate (.. LOVIEAOTOINON TPoryUATIK®V
KOTOOTACEOV PHEGHD GLVOPTNGEMV),

Ocov apopd Vv «madoaywyikn» odotaocr evolapépov Ba ftav va depevuvnbel 1o Katd
G0 eival cvvenn to véa ool eyxepido pe ) Bewpio pdbnong tov KOwmvVIKov
KovotpoukTiBiopo mov vioBeteitar and to 11 Ilowog givar 0 poAog ™G YAMGGAG OV
APNOLUOTO0VV; (Y10l TAPASELY O «TTPOGTALOVVY 1 «TTPOTPEMOVYY, EMPAAOVY OPIGUOVS Kol
dwdwaciec M kabodnyodbv oe o dSwdkacio ETAVEPEHPEONG, OELKOAVVOLY TN
ocvvepyatikn pdbnon 1 mepopifovian o€ atopkég aryoplBuikég dpaotnprotteg;) Iloeg
elval 01 YAWGGIKEG 0ot GELS KOl TOGO OVTIOTOTOVV GTIG IKAVOTITESG KO TIC EUTELPIES TMV
padntov; Ioovg pdorovg avadeikvoouy yia kabnyntéc kot pobntég; Yndpyet enfoin evog
LOVOOLAGTATOL TOATIGUIKOD TAMIGIOV 1 OvadEIKVOOLV €Vl TAOVPOAOTIKO TAQIGIO e
ototyein amd 0184.(poPES KOVOVIKOTOMTIGUIKES TOVTOTNTES;
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