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MepiAnyn

Xto dpBpo avtd mapovoldlovial HePKA amd TA CIIOTENEOPATA PG €PEDVITIKIG HEAETNG IIOL
avagépetal oe 15 padntég I' yopvaoiov kat oty npoonddeld Toug va oxedldoovy T CLVIOHOTEPT
Sradpopr) petadd dvo onpeiov oe pia KoAOpkr) em@dvela. Ot pabntég epydomKav XpIoLHOIoMVTAG
éva 3D vnoloylotikd mepBAAAoV oo covOLACEL TO SVVAPIKO XELPIORO PABNHATIKOV AVTIKEIMEVAOV KAl
) ovpPolikr) ékppaon péoa amo ) yA®ooda mpoypappatiopod Logo. Xt mapovoa avdalvor) pag Oa
£0TIACOVIE OTOV TPOIIO J€ TOV Omoio S0o opddeg PabnTOV aAvamTdocoLV pid S1APOPIKI| IIPOCEYYLOT) Yid
Tov KOKAO pe Bdon v évvola g KAPILAOTHTAG 0T0 X®PO. To CLYKEKPIEVO OXTpa oL ot pabntég
avéntoéav mepapPavet ta §rig: TV EvVvola TG KAPITOALG OG OADY®VO 1€ ‘expndeviopéveg yovieg Kat
TV IPOCEY YO TOL KOKAOL PEO® TI)G £VVOLaG TN KAPITDAOTNTAG.

A£Ee1g KAEO1A: Kapmohomta, KOKAOG, IOADY®VIKI) IPOCEYYLOn

Eicaywyn

Eva and ta Paocwda mpoPAipatra ot leopetpia eivat va mpoodlopicovpe exeiva ta
YVEDUETPIKA peyEdn Mmov Hag emTPEmovy va SLaKPivOLpE Va YEDHETPIKO AVTIKEIIEVO A0
éva aMo 1) va Epoope mote ta avikelpeva avta etvar idwa.  [a mapadewypa, ta
eofdypappa Tpfpata opiovial POVOOHIAvVTa Ao Td HKI TOLG KAl T TPLy®va amod T
YV®OOI TOV TAEDPOV TOLG. AMOSEIKVOETAL OTL IAPOHROLA IPOPARpATA DIIAPXOLY KAl OTNV
epiTtOon TOV KAVOVIK®V KAPIODA®V — OTo eminedo alMd Kdt O10 XOPO YeVIKOTEPd.
ZUYKEKPIPEVA P KAPIIOAL opileTal KAatd éva Kat povadikd tporo (extdg amo T Béon tng
OT0 X®PO) ard OLO CLVAPTI|OELS TOL PIKOLS TOSOL NG TV KAPILDAOTNTA KAl TI) OTPEYD)
(Lipschutz, 1969).

H évvola g KapmdAng Kat 1 HeAET:) TOV WO0THT®V TG KAl TOV TPONI®V MPOCLYYIONG TS,
amotelet onpavtko Oepa oy tprropadpia exmaidevorn Kat Avtikeipevo peétng oe oAAoDg
Topelg Oneg ywa mapddetypa ot Stapopikr| yeopetpia. Xt SevtepoPabpia exmaidevon
opwg, TovAdytotov otv ENada, i yeopetpia mepthapPdvet povo amég KapmvAeg: eobeia,
KOKAO KOl KOVIKEG TOPEG, EV® OTIV AVAADOT AVAPEPOVTAL KAPIMDAEG COVAPTIOEDV IIOL eival
apnenpéveg avarapaotacelg padnpatikov oxéoeov napd yeopetpikda oxfpata (Kynigos
and Psycharis, 2003), xyopig va yivetat pia dtaiodnuikr) eloayayr) g €vvolag g KApPIdAng
@G ‘n dradbpopr] evog xvnrod onpeiov’. ANaA oe kdbe eidog mpaxtikig Spaoctnplottag,
avtpetomifoope KApmdAeg Slaopov popPmV Kat PAMOTA TPLodidotateg ONeg yid
napdadetypa 1) obvvtopn dradpopr) petadd dvo onpeiov oe pa emeaveld. I[Tog propovv Opmg
va peletnfovv TEToleg £vvoleg X@PIG T XPHOoN &vvoldv Ola@opikng ye®peTplag xat Tt
onpatvel yia napadestypa evbeia ypapur) kat T oovioprn) dtadpopr);

H epgdvion nepiPalovieov SOVARIKOD YEPLOHoD Kat daitepd TV ep@avicbéviov ta
tehevtata ypovia 3D mepipaloviav, Oetyvel va alAdlet To TOITO yia €VVoleg OXETIKEG HE
v KapmoAr. Ot dvvatotteg yia diepedvnon Kat 1) XPHorn Tov SVVAPIKOD XEIPLOROD IOV
IIAPEXOLY OHpEPA Ol WNQPLAKEG TexVOoAoyieg, pmopovv: a) va dmcovv T dvvatotnta

X. Kapaytavvidng, M. MoAitng & H. KapacaBBidng (emy.), Mpaktika Epyaciwv 8% MaveAAnviou Tuvedpiou pe Atebvi Tuppetoxn
«TexvoAoyieg tng MAnpowopiag & Emkowvwviag otnv Ekmaideuon», Navemotnipo Osooaliag, BoAog, 28-30 ZentepBpiou 2012
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AIIOKTNONG EPIEIPIOV €K PEPOVG TOV PABNT®V He TETOlEG aPnPnéveg £VVOoleg YEVIKA OTO
X®PO, TOLAAXLOTOV O¢ O1alobnTKo emimedo, MPV PTACOLY OTOVG HMOADIINOKODG TOIIOVG TNG
Olagopikng yeopetpiag, B) va pecolafroovv ot petdpaocn amd to Otatodnukd oto
Oewpnriko eminedo (Jones, 2000), y) va amoteAécovv T Pdorn yua pua  avadopnon tng
rieploxtg (restructuration, Wilensky, 2010) onog ot mepirmtoon mov HeAETApE yia TV £VVola
TG KAUIOANG KAl Thg MPOOLYYLong g ot devtepoPdbpia exnaidevor). ZOpQ®Va pe Tovg
Yerushalmy and Schwartz (1999), pafntég pe ) xprion KataAnAov Yyneuakev epyaleiov
aoxoAnifnkav pe éva mAnbog evvolav avipetonifoviag 1o mpoPAnpa  peAEtng Ing
KAUIOAOTNTAG LA EMTESNG OOVAPTNONG KAl TO EMTEdO a@aipeong mov ot padntég eiyav
@Tdaoet HTav moAD vYnAO Kat to eminedo katavonong Pabvtepo. Idwaitepa, pe ) xprion g
YE@PETPLAgG TG XYEADVAG KAl TA YPAPIKA THG, £XOVHE T1) SUVATOTITA Y1 Pa EVAANAKTIKI) KOt
eopOTEP! IIPOOEYYLoN TeV KapmoAev. H mpooéyyion pe ) yedova pag divet ) dvvatotnta
va yvplooope OTOV IPAYHATIKO YE@HETPIKO OPIOHO T®V KAPIIDA®V KAl VA AVOAITTOSOLHE
avanapaotdacelg mov eivatr ooxva mo kabapég xat mo Kovtd otov avbeviikd oplopd
(Loethe, 1992). 'Epevveg emiong éxoov Oeifet OTL akOpa Kat pikpot pabntég propoovy va
ONPOLPYI|COLY VONPIATA YA E€VVOleg ONMG 1) KAPIIDAOTITA OTO EIMITESO AOXOAODUEVOL HE
katdAAnAa vmoloytlotikd meptpdAlovia moo ocovovadovv T yA®OOA IPOYPARPATIOHOD
(Logo) pe to duvapiko xeptopo (e.g Kynigos & Psycharis, 2003).
INa pua avadounorn (restructuration, ovmo v évvowa too Wilensky, 2010) too tpomov
TIPOOEY YOG NG EVVOLdg THG KApITOAL otr) SevtepoPabdpia exmaidevorn) xprotpomoujoape eva
3D Moytopwko (MaLT) kat oxediaoape éva PikpOKOOHO yid Hia S1a@opikl) IPOCEyy1on TG
évvolag g kapmoAng. H pébodog ‘Local Turning and Twisting’ (Tomwkr) otpogry kat
neptotpo@r)) (LTT) mov avamtdiape aviavaxkAd Tov TPOIOo IOv pia KapmodAn oxedialetal
OTO X®PO e OPOLG OLAPOPIKIG YEDHETPLAG Kt Oivel Tr) dovaTtotta akopn KAt Oe PKpovg
pabntég va StepevvrioovY Kat Va eKQPACODY ODPPOANKA aDTOV TOV TPOITO PEo® T1)g YA®OOdS
Logo tovAdytotov oe dtatofntiko eminedo, Ipv QTdoovy 0TOoDG ADOTPOVLG KAt TTOADITAOKODG
TOIOVG TG SLAPOPIKNG YEDHETPIAC. AvAPepOpPAoTe MAPAKATO OLVOITIKA ot pébodo LTT
ITOL a@OPd pita KapmvAn oto emiredo (Ia Aemrtopépeteg: ZavtCog xat Kovnyog, 2011a).
INa wmv xataokeor] pag KAapmoAng oto emimedo elval apketd va yveopiloope v
KapmoAoTtnta oe kabe onpeto g mov e§ oplopoo etvat o ottypiaiog pudpog petaBorg tng
katevbovorng g eparrtopévng , dnAadi):
Ao
K= lim —(1) , 00V A@ glvar 1 yovia petaéd TV EQUTTOUEVOV TNG KOUTOANG GE dVO
Ay—0 Ay

dwdoykég Béaelg ko Ay to avtictoyo pnkog to&ov. Eivat yveoto emiong ot dtav to Ay
Ylvetat apketd pkpo, o aptdpntrg tov mmAikoo g oxéong (1) yivetat oxedov ioog mmpog to
ywopevo x.Ay. Anhadr) ot moootrteg Ag kat K.AY elvat oxedov 10eg yld APKETA PIKPEG THIEG
tov Ax. Etol, mpooeyyloTIKA PIIOPOLHE VA 10YLPLOTOLHE OTL éva PIKpO Too Ay Huag
KApImoAng propet va avtikaraotadel ammo v e@arrtopéve) g (YPappikt) Ipoogyyiorn)) Kat 1)
yovia petald 1ov epartopeveov oe dvo dtadoyikda onpeta divetat amd ) oxéorn: Ap=x*AX,
OIIOD K £1vat 1] KAPIOAOTTAL.
XpNotponot®vTag TP T PETAPOPC TG XEADVAG, Yia PHIIPOOTIVI) Kiviorn Ay (ITOAD pikpr) )
otpo@r) oto eminedo g, Oa eival xatd yevia : (K*:Ax) xat pe 1) SvvVaToT)TA HOL LIIAPXEL
OTO XPI|OLHOIIOODHEVO AOYIOPIKO Yl OOVAHIKI] PETAPOAL] ToL A, HIIOPODHE VA £XODHE KAt
My embopnty) IPOCLYY1on HE0® TOV EQPAITOPEVOV TG KAPILANG AV ODVOLACOLHE Ta
IIAPAIIAV® HE TI§ EVIOAEG TG YAwooag Logo ommg to repeat 1) 1o make 1 akopd pe pia armhn)
avadpopt), PIOPOLJE VA €YOVHE HE IKAVOIOUTIKY axkpifela T ypa@ikr) napdotaon) piag
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OIOLadNIIOTE KAVOVIKIG KAPIIDANG OTO €minedo, On®¢ yid IAapAdetypla ToD KOKAOL 1] €VOg
spiral.

OewpnTiko MAaioclo

O Vergnaud (1988), elonyaye v évvola tov evvotohoyikod mediov (conceptual field) og éva
OOVOAO KATAOTAOE®V, 1] YVAOOI) TV OINOI®V AIALTEl YV®OT IOMAOV EVVOLOV OLAPOPETIKIG
@ovone. Yoot )piSe OTL €xel vonua 1 Bempnon piag €vvolag oe oxeon pe dAAeg ovyyeveig
€VVOlEC, P& KATAOTAOEl OTlg omoieg pmopel va xpnowpomowndet kat pe TG Owabéotjeg
Aavanapaotacelg g Kat dev éxet vonpa 1 avtidnyrn g oe amopoveon. Me Baon to
oxedlaopo pag, dwoape otovg pabntég eva mpoPAnpa mov agopodoe TV eLPECT] TG
ovvtopdTepng otadpopr)g petadd dvo onpeiav oe pa KOAVOPKT) empaveia. Osmprioape Ot
Oev €xel VONPIa va HeEAETIIOOVHE OTO MACIOI0 OTO OIOI0 AVAPEPORAOTE POVO TV £VVOld TG
HIKPOTEPNG AIIOOTAONG MG KAl OLVOEETAL Apeoa pe évvoleg OI®E, 1) KAPMDAOTNTA Kt 1)
otpéyn oto x®po, o pobpog petapolrg kat to prKog Ttogov, OnAadn évvoleg ToL
£VVO10AOY1KOD T1edI0D THG KAPITDAOTHTAG OTO X®PO.

Exovtag &g Paocikd otoxo ) Olepedbvnorn T@V VONEATAV [OD AVAIITOOoOLV ot padntég
OXETIKA He E€VVOleg TOL MAPAIIAV® eVVOloAoywkov mediov, oxedidoape dpactnprotnteg
omplopevor ot Beopia pabnong péom kataokeo®v (constructionism, Kafai and Resnick,
1996). 'Eva kevipikd xapaktpotiko g pebodov mov Bewmprjoape xatdAnlo yua
OLYKEKPIHEVT] TIEPIIT®OT), HTAV VA TODG OMOOLHE VA SEKIVIIOODV HE EVAV «HIoOWNHEVO»
pipoxoopo (Kynigos, 2007) pe twyv ovopaocia ‘coviopog OSpodpog. Ot pooynpévol
HKPOKOOPOL €lval AOYIOHIKA OXeOIaOpEVA P TETOLO TPOMO MOTE VA IMPOKANOLV pabntég
aM\d KAt eKIadenTIKODS VA KATAOKEDACOLY KATL PE aUTODG 1) AKOPA va Ttovg arAdadoov
al\d kat va Tovg amodoprjoovy. Aev amotehoovy étopa meptPdailovia yia va katavondodv
aro Tovg eKIAdEDTIKODG KAl HETA va Xprotpomnofoov amod tovg padnres. Evoopatovoov
Olapopeg €vvoleg KAt IPoo@EpovV oto pabntr) ta epyaleia yia va aAAnlemdpdoetl pe o
HIKPOKOOpO. ZTOX0G TOLG elval va AelTovpyobV ®G Onpela eKKiviong, KAt o Xprotng va
owetorown et Tig 1déeg oo PBpiokovtal mom amnd ) Sadkaoia KATACKEDI)G TOVG.

To unoAoyiotiko mepiBdAAov

To vroAoytotiko meptPaAlov oo XprotpoIoU|oape otV mapovod épevva eivat to MaLT
(http:/etl.ppp.uoa.gr) To omoto oovdvdlet ) copPoAikr) ék@paon péod dAmmo Pl YA®OOod
npoypappartiopod (Logo) xat 1o SUVApIKO yelplopo pabnpatikev avikeypévov. Eivat
eréktaon mg leopetpiag g Xehovag oo “XeA@vokoopov’ otov Tplodidotato YE@HETPLKO
X®PO, KATAMNNAO yla KATAOKEDI| Kt e§epedVION  YEDHETPIKAOV avTikelpevav. Ot Kivrjoelg
m¢ xehovag kabopifovtat amnod Tig e€rg eviolég: fd(:n) xat bk(:n) ot omoieg divovv evioAr) oty
xeAova va xkwnfet n Pripata prpootd 1) mioe, 1t(n) xat rt(:n) Kvoovv T xeA@va n poipeg
aplotepd 1y 8ela oto eminedo g (eyyovrarto eminedo), dp(:n) xat up(:n) otpépovv T xeA®va
IIPO¢g Ta KAT® 1] IPOG Td HAve Kai rr(:n) , Ir(:n) mepotpépoov ) yedova ydopem amo v
eoleta g xivnorn mge. Ta Pacwka epyaleia too MaLT etvar (Ewova 1): O anm\og petaPoléag
0 omolog MApéxel OTO XPNotn T OLVATOTNTA OLVAHIKOD XEIPLOHOD TOV TIHAV TV
peTapAnToOV o éva avAanaploTOHEVO OXTHA Kat o Otodidotatog petapoléag o omotog eivat
éva 6vodlaotato opOoKaAvVOVIKO OLOTNHA OCLVIETAYPEV®V KAl XPIOlpomoteitat yia va
kabopiotet 1 ooppetapolry 6vo petaPAntev. Avo aKOpN XAPAKTINPLOTIKA elvat 1)
SvVATOTTA IOV €Xel O XPHOTNG Va Xelpiletatl SUVAPIKA TV KAPEPA PE0® TOL E€VEPYOL
Slavbopatog KAt va mapatpel To aviikelipevo Ot OKNvr] damod oOmold IAevpd  Kdt
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katevOovorn emBopel, kat ) SovatoTa yia eloaywyr) ETopmy 3d avikelpévav ot oKnvr),

onwg opaipag kat KbAivopov.
s R —— o |0

4 Property Edtor | ) Logo Editor
File Edt Sesrch Logo Help

to helix in :dx
up (12)
frepeat in [Lr(S*:dx) 1t(25°:dx} fd(dx)]

end

helndfid0 0.1)
Porameters of procedure HELIX
Voriable ] T BN B
sl e X s ] [
140
Actve vectar ol (& 0 0.1

Ewova 1: To meptBaiiov too MaLT

To nmpoBAnua
Ztovg padntég dobnxe to e€rig mpoPAnpa:
«Na vmoloyioete kat va oxedidoete ) ovovtopotepn) dradpopr| petald dvo onpeiov oe pa
KOALVOPIKI) EMPAVEL».
I'a tovg melpapatiopons, avagépape otovg padntég 0Tt PHIopodV vd XPIOLHOIOu|CoLY
onota VA Béloov (I xapti, Yahidt), KAt TOV IAPAKAT® PIOOYWNHEVO HIKPOKOOHO HE TV
ovopaota ‘ovviopog dpopog’:

to odvTopog Opopog :n :s :dx i

repeat :m [lr(:s) 1t(:c) fd(:dx)]

end

O napandve pikpoKoopog mepAapPAvet éva IPOYPApPpd PE TE00EPIS TIAPAPETPODS HE TV
kdbe pra va exppdadet to e€ng: n-mmin)0og enavalnyemv, s-oTpo@r) g XEADVAG YOP® IO TV
kartedBovor) g kivnorg g (kabopilet ) otpeyn) , dx-kabopilet to prjkog tov Prypartog g
XeAwvag Kat c- otpo@r) g XeAovag oto eminedo g (eyyovtato emimedo, kabopilet v
kapmoAotta). H extéleon) tov napandve kodika divet pia IoAOyevikn ypapprs (0to x@po
1) oto eminedo) 1) pua evbeia ypappr). Xt mepimtoor) Opeg oo to dx OewpnOet moAd pikpod
(va tetvel oto pndév), amo Tov HAPAIAvVe PIKPOKOOHO PIIOPODY VA IPOKOYOLV TPV £0mV
KAMITOAEG, TIOD OVOLAOTIKA AVTUIPOOAIEDODY TLG YEDOALOIAKES TOL KOAIVOPOUL:
INas=0 «atc=0, Evbeieg
Tas=0 xat €#0 , Kox\ot
INa s#0 xat €¢#0, E\ikeg
I'vootomoujoape otovg padntég 0Tt 10 HMPOYPApHd avto Oa Tovg Htav XProlpo yia v
€0DPEOT] TOL TPOIIOL OYediaong pag TéTolag Stadpopr)g Kat 0Tt oto TéAog Ba prmopovoav va
TOV XPNOLHOIIOU)00DY Yid VA QTLASODY TA OKA TOLS HOVTEACL.

Mé£Bodog

H napovoa épevva eivat pua épeova oxediaopov (Cobb et al., 2003) pe ) ooppetoxr) 15
pabnteov I' yopvaocioo xat pe Owapketa 25 opov. Ot ovykekpipévol pabnteg etyav 110m
eCokelmbel pe kataokevég ot yAwooa Logo oto nmeptpalov too Micro World Pro. T'a myv
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Kataypagn) TV dedopévav ypnotpomo)dnke éva Aoytopiko fjxoo kat ewovag (Hypercam 2)
10 onoio ¢dOoe Tr) HOVATOTTA KATAYPAPIG TOV EVEPYELDV TOV PABNTOV [e TO AOYIOPIKO KAt
TOV OL{NTOE®V HETASD TOV OVPPETEXOVTIOV. ['a tv avdlvorn g pabnpatikig okeyng Tov
pabntov evilagepbrkape yua Toog TPOIIOng e Tovg omoiovg ot padntég alNnlemdpovoav
pe tg Swabéopeg avarmapactacely ToL AOYIOHIKOD KAl TOLG TPOMIOLG HE TOLG OIOLOLG
Karaokevaldav Kat dopovoav Ta PAbnNPATIKA VONPatd. Xe duTo TO Onpeilo pag @Aavike
Xprowpo o dopnpa tev eykadidpopévev apaipéoemv (situated abstractions, Noss & Hoyles,
1996). AnAadr), va meptypdypovpe 10 OmG ot padntég xataokevaloov pabnpatkég 18éeg
otNPOHEVOL OTIG AELTODPYLKOTITEG TOD OOYKEKPIIEVOD AOYIOHLKOD ITOD XPIOLHOIO0DV Kat
otig petadv toog ov{nroets. 'Eva onpeio oto omoio emiong eotiacdaje, {Tav 10 HOG Ol
pabntég mpoonabovoav va aAAASoDV TIg AEITOVPYIKOTNTEG TOV EAATTIOPATIKOD PIKPOKOOHOD
oo Tovg 8obnkKe pe 0TOX0 VA PTLALoLY évav dallo, avtov dnAadr) moo Ba diver avtopara T
KAUITOAT 1€ TO pKpOTePO PrKog (instrumentalization, Guin and Trouche, 1999).

AnoteAéopuata

2T00¢ apYKOLg MELPAPATIONODS He TA XELPAITIKA LAKA, ot pabntég Owekpvav tpeig
MEPUTTMOELG OXETIKA Je Tr) B¢or) Tov Svo onpeiav oty em@dveta Tov KoAivopov:

1) Ortav ta onpeia avikooyv oty 101a yevételpd Tod KoAivdpoo dapa oxnpariovv evbeia

2) Otav ta onpeia avrikoov oty dia Bdaor tov koAivdpoo, dnhadr) otav oxnpatifoov éva
1050 KOKAOD, Kat TEAOg

3) Ze pa toyaia 0éon xat apa, oxnparifoov éva Tprjpa ekag

‘Etot, to mpoPAnpa petatoniotnke otV eDPECT) TOL TPOIIOL OXeSIAONG 110G IIAI)POVG OTPOPIG
plag  éhkag kat evog kokAov. H extéAeorn too xkodwka yia tipég pe s=0 Siver pua ermimedn)
ITOADY®VIKI] KAPITOAN Kat pe KAtaAAnAeg TipEG TOD N Oivel va KAVOVIKO MOADY®VO.
IMapaxdate Oa avagepbovpe otov TPdIo pe Tov omoio dvo opddeg pabntov avartdooovy
Ha Sla@opiKr) IIPOoEyy1on) Y TOV KOKAO pe Bdaon v évvold ¢ KAPITOAOTITAG OTO X®PO.

H £vvoia tn¢ kaumuAng wg ‘MOAUYwVO UE EKUNOEVICUEVEG YWVIEG’ .

Ot pafntég exteNodV TOV KOOIKA yla TOXAIES TUHEG KAt IIPOKDIITEL PLA HOADY®VIKI] YPAPHT)
oto eminedo. To yapakmplotiko eivat 6Tt Kat ot dvo opddeg pabdntov Bempoovy ot yia va
npooeyyiCet avtd 1o MOADY®VO éva KOKAO, IPEmel IMP®Td va eival Asta xapmbdAn, pe
anapattyt npodnobeon v ‘expndévion tov yovieov. H pua opdda Beopel anapaitnt
emuiAéov mpobrofeon kat v évvola Tov HAPAdOoolaKobd OPLOHOD TOL KUKAOL ®F
YEDHETPLKOD TOIOL Onpei®V oL oarexovv. Zoykekpipéva (E epeovnrg, M1,M2 pabntég):
E: mote t0pa 10 ovyrekpipévo moddywvo pmopet va OeopnBei wg xdxAog;

M1: xatapynv, étav bev éyer yovieg

M2: otav expndevioTodv o1 yovieg

M1: xa1 va éyoov ka1 éva kévipo

M2: dtav expndevioTodV 01 yovie§ kar 0Aa Ta onpeia va 10aEYoVV A0 TO KEVTPO

Apxwa xat ot dvo opdadeg nmepapatifovtat pe toog petaBoleig xat Oétovtag Toxaieg, alla
oLVEXDG PIKPOTEPES TIHEG OTO dx, He OTOXO va metdYovv T ypappr va eivat Aeta. H
expn6évion oV yovieov Bempettal anapaitnt npodmobeon xat yia my dAAn opdda, ald 1)
ava@opd otov HApadoolakd Oplopd yiveTdl peTd amd TV IAPAKAT® €PWTNOI TOL
gpeovn T

E: 0nAadn pe dx pixpo dev pmopei va eivar éva aldo toyaio eAdertind oynua kar 61 k0xAog;

Zmv npoomddela Tovg Opeg ot dvo opddeg va dwOoOLY AIIAVTNOL, KATAPELYOLV OTV
EL0aY®YI] EVOG OTEPEOD KDKAIKOD Siokov (étolpov aviikeipévoo amo ) PipArobnkn too
AOYIOHIKOD) KAt 0 0TOX0G TOLG elval 1] MOADY®VIKL] YPAPHL Va mepteAiooetat oe avtov. Av
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avto emtevyTel, TOTe KAta ta Aeyopeva tovg Oa eival koxhog. H mpoondbeia tovg opaeg
avédele (nupata oneg: neog 0a expndeviotovv ot yevieg, mota OBa eival 1 xkavteprn
IIPOOEYY1O0T) Pldg Kat 000 pikpaivet to dx 1) MOADY@VIKY) ypappr) mpooeyyilelt KaAvtepa Tov
OTePed KOKAO, KAt Ioto Oa eivat To PrjKog anTon ToL KOKAODL.

O kUkAog pe Bdon tnv évvola tng kaumuAotntag
IMetpapati{opevot ot pabnteg pe tovg petaPolreig, mpoonabodv va metvyoov (av eivai
EPIKTO), 1] MONDYQ@VIKI| YPApL IMOL oxnpatifel o KOOKag va mepteAlooeTal oTov oTepeod
KOKAO. O gpevVITIG TOLG TIAPOTPVVEL TADTOXPOVA VA KATAYPAPOLV TA COPIIEPACHATA TOVG
oe @ONNo gpyaotag. Otav naipvet ) dwaPePainon amo Toog pabntég ot mpaypatt copPaivet
TO IAPAIIAV®, TOLG OéTel TV €C81\¢ epdTnON):
E: ka1 11 pnjxog éyer Tdpa 1 oOVTOUOTEPY O1a0pop1] peTald ATV TV OVO OHUEIO;
H pua opdda dev Bopotav tov tommo mov €d1ve 1o PNKOg  £vOg KOKAOD, eved 1] dAn av Kat
@avnke apyotepa amo T ov{rmon 0Tt yvopl{av Tov TOIo, €VIOLTOIS KATépuyav oty
€DPEOT) TOL PIKOLG pe PAoT) Tov KOdKA Kat Oxt pe Bdor) Tov Tdro:
M: i axrtiva elvar 2 pétpa . Apov v=127, emi 0.1 [koitaler Tovg petafoldeiq omoo eivar: v=127.
dx=0.1], dpa 12.7
E: av10 10 prjrog opws 1o Ppiokovpe pe ) Porjbeia oo modoydvoo. Mureg dpeg Bopdote évav Tomro
700 va pag OiVel To Pijkog avTov 10D kOKAoD;
M: 2%%p
21 ovvéxela ot pabntég bmoloyifovv To prKog ToL KOKAOL pe Pdorn Tov Tomo Kat étovtag
m=3.14 (12.56), xat dtakpivoov pia amdKALon 0Tovg S0O TPOIIOVG DIIOAOYIOHOD.
E: pmopeite Tapa eoeig pe 1] PoriBeia avtod Tov KdOIKA va @TIdeTe KOKAO 0D VA ;Ipooeyyiler kaldTepa
avTo €66 To prkog; [Oeiyver To 12.56]
Ot pabntég pe ) PorBera tov petaPoléav pikpatvoov T tipr) too dx amd dx=1 oe dx=0.1
Kat Katomy kavoov 1o 160 yta dx=0.01 eve tautoxpova TPOoronoovy Kat TV Tiir) Tov ¢
yla va ovovexioel 0 KOKAOG Va IHePENOOETAl OTOV OTePed KOKAO, eV QPAiveTal apykd va
Aappavoov vroyrn) To oA Kt OXL To PIKOoG oL Iaipvoov kdbe gopd.
M: All eivar 6Aa 61a 10 [rorTadoov Tig TipéG 0T0 POAAO epyaciag Tovg]
E: 11 oyéon éyoov o1 petafAnTég ;
M: etvar aviadoya [c/dx=29]
Ot pabntég pe ) TapoTPLVON TOL EPELVITY YPAPOLV T OXEOH OTO TETPASIO TOVG, TNV
avTikadiotovy 0To apyKo IPOYPAPHA KAt IIPOKVITTEL O IAPAKAT® KOOIKAG:
to odvTopog 6popog :n :dx
repeat :m [1t(29%dx) fd(:dx)]
end
O dudhoyog ovveyietat KAt OMMG AMOKAADITTETAL, 1] AVANOYIKY) Ox€on Oev onpaivet 0Tt aro
povn g divet v embBopnt) Avon.
E: I'ia moteg T1pég 0 kwdikag mov avakalvpate iver Tov {HToOueVo KOKAo;
M1: y1a dy pixpd, yia mapaderypa 0.1
E: 6nAadn yia dy = 0.1 0a éyoope xdxlo;
M2: modvyevo i Oa €xoope
E: ka1 wro1eg pmopet va eivar o1 (TODpEVES TIHES
M2: 6ev pmopodpye va modue axpifeg yiati doo Oa Paovpe pikpotepeg Tipég Oa mAnorader kaAvtepa Tov
0TEPED KVKAO
2TV OPAyHaTIKOTNTA, 0 KOOIKAG IPooeyyilel IKAVOITOUTIKA TOV KOKAO pe To dx va teivet
oto pndév.
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Kivnon tng xeAwvag ndvw otnv £QAantouevn Tou KUKAou

H évvola g Kapmolottag Opeg arnod Aoy Sta@opikng Ye@HETPLag, amattel To ‘Kivnto
onpelo” va xwveltatr ot xatedbovon g ePAIITOpEVNG. OEAOVTAG 0 EPELVITIG VA PEPEL OTNV
EMPAVELT TIS ATIOYELS TOV PABNTOV yud TI) OLYKEKPLHEV] HEPITT®OT), Tovg é0eoe Vv €Cr|g
epOINON:

E: Mropeite topa pe PAor To Tapamive OOUTEPATHA VA OXeOIATETE ADTOV ToV kOKAo aAld va éyel
KEVTpO THY apyT] ToV alovov;

H oyediaon opmg evog TETOOD KOKAOL HE TI] XPILOI) TOD OLYKEKPIPEVOL KMOIKA AIICiTel
IPOTA 1] XEA@wvda va épbel otV HepLpéPetla Tov oTePeod KOKAOL petd otpo@r] 90 poipeg yia
va kel IAVe OtV eQAITTopév), KAt KAtomy fe@pmvtag moAd pikpo to dx (Beopntika va
teivet oto pndév) maipvoope ) {NToLHEV) IPOCLYYOT).

2V Dapandve epaTnor), 1] IpaTn) opdoa extelet mpota TV evioAr) fd(2) ooo 1) aktiva too
OTEPEOD KOKAOD KAl KATOIILY TOV KOOIKA TOL OLVIOHOD SpOpov. Alamot®vel 0Tt OgV Iaipvel
7o emBounTo ArmoTeAeopa KAt I €MOMeEV] Kiviorn eivatl va ekteléoet TG €8n)g eviolég: £d(2),
1t(90) kat tov k@dwa. H daMAn opdada xwpig va meipapatiotei, extelel kateobelav Ttig
HOPAIIAVE EVTOANEG ITOL OIVOLV OLOLACTIKA KAl TV AIAvTN oL, feopmviag avtovonto ot
étot Ba emperte va yivet. Avagépe pépog g oolrmong mov akolovonoe :

E: y1ati 90 poipeg

Opada 1:

M2: y1a va pag Pyer o kdoxAog yope -yipw

M1: AibT1 17 S1apeTpog mpérer va TEPTEL 0av DYog oToV KOKAO , va eival kABeTH P0G TOV KOKAO
Opada 2:

M: ovowaotika pridyvovpe 6vo mapddndeg , kinwg T Aéve [deiyver ThHY mapdAdnAny mpog Tov adova Z
T0D 0DOTHHATOS A0V Kal KATOMIV 0 EpeDVNTHG TovG Hopiler THY évvota TH§ epartopcvng]

E: dpa y1a va dnpiovpyrjoer 1 yeAdva avtov Tov k0KAO TPEmel mp@TA va THY PAN® OTHV TEPIPEPELA TOD
KkOKAoD KA1 pera 11 Oa mpémer va TIG Tw;

M1: va ovveyioer va epdnteTal

M2: ovoraomixa epelg kavape moANEG epantopeveg padi mavew oTov kvkAo

E: moAd oot

M: ka1 av avTég 01 epanTopeveg eivar oAD-ToAD pikpég oynuatiCoov kdxAo

Juunepdopara

‘Evag aro tovg facikong otoxovg g Iapodoag EPevVag NTAV VA PEAETHOEL TA VOIATA IOV
avarrtvooovv padntég I' yopvaoiov oty npoonddeid tovg va oxedidoovy T GOVIOPOTEP)
Swadpopr) petadd dvo onpeiov oe pia koAOpK em@paveta. Ot ovykekpipévol pabntég
avémtoav vorparta yua éva nArfog evvolmv T000 Tod dapoptkod Aoytopod (L podpog
petapolrig) 600 Kat yia €vvoleg SlaQopIKIg Ye®PETPiag (LY KAPITDAOTNTA, HOADY®VIKI)
IIPOCEYYLON) IIOD ePELVNTIKA éxel amodeiytel OTL amotehodv évvoleg OVLOKOAEG va
IIPOCEYYLOTODY AKOPA KAl AId QOltNTég pabnpatikev. Ava@épovpe XAPAKTPIOTKA Th)
OTPATNYIKI] ITOD Ol OLYKEKPIPEVOL pabntég akolovBnoav yia va Siamot®@oovy 0Tt 0 KOdKag
TOoL OLVTOPOL dpPOpoL Tovg divel MPOOEYYIOTIKA éva KOKAo. Anladt), dev xprolpomnoinoav
TEXVIKEG Y1d VA OLAIIOT®@O0DV OTL OAA TA ONpeid MPEMEL VA IOAIIEXODV A0 TO KEVTPO, AANA
€10ayoovy évav €Totpo KuKAKO dioko Kat mpoorabovy va enalnfedooov OTL 1) YPAPHL] IOV
Tovg Oivel 0 k@dKag mepiediooetal otov oteped kOKAo. H otpatnyik) aviipet®mong tov
npoPArjpatog pag deiyvet OTL yia avTtovg Tovg pabntég Gev elvatl amapaitnta otolxeida To
KEVTPO TOL KODKAOD KAl TO OTt IPEMeL ONA Td Onpeia va toarEyooy amod avtod (av Kat avto
emKaAovVTAtl yia v emiAvon toov npoPAnpatog). To cvoykekpipévo meptPailov Op®g Kat o
HIKPOKOOPOG oL 0XedldoTnKe Tovg 001 YOV Ot Pid OLAPOPETIKI] AVIIHETOIIOY AIIO AUT)
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Tov napadootakod tpomov (Situated abstraction, Noss and Hoyles, 1996), énAadr oe pua
kabapd Stagopikr) mpoogyyon. Etot odnyndrkave xat ot Snptovpyid pag SlapopeTikg
‘elkovag’ yia my évvolda Tov KOKAOL amod ekeivi) Tov Hapadootakod oplopod pe ) Pordeia
mg xehovag (evog Kvntod) Kat agopd ota eSrg: a) o KOKAOG HIopel va ekAn@tel &g
TOAOY®VO pe “expndeviopéveg yovieg Kat ) HIOpel va IPooeyyloTel 1€0® TG £VVOlag NG
KAaUIMOAOTITAG, TIOD xel OxE0N HE TV OPLAKI| TIOADY®VIKI) IIPOOLYYOT), KAl TV KivNon Thg
XeAovag mave otV e@amtopévr) tov KOkAov. Ta evprpata TG OLYKEKPLHEVIG EPEDVAG
ON®G KAt GANa OXETIKA pe TV évvola g kaprmolottag (. Kynigos and Psycharis, 2003;
ZavtCog xat Kovrnyog, 2011p), pag Sivoov Paotpeg evoeilelg 0Tt ot yn@iaxég texvoAoyieg Kat
el01KOTEPA avTEG TTOL CLVOLALOLY TO SVVAPIKO XEPLOPRO KAt T1) COPPOANIKI) EKPPAOT] PEC®
mg YAwooag Logo , pmopotv va amotedéocovv T Paon yia pua avadopnorn (restructuration,
Wilensky, 2010) yevikotepa g évvolag Trg KApmoAng Kat edikotepd ToL KOKAOL OTn
Oevtepofadpia exnaidevon xat yepig va elvatl anapaitto va mIpooIepacove TV Evvola
G KAPILAOT TAG.
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