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HNepiinyn

HopoatiBevior o oepd amd mpoPinpaticpoi oxetikd pe 10 I'vootkd ®opto (Cognitive Load) katd v
pnébnon g oyediaong pe Paon tov vroroyiot (Computer Aided Design-CAD) cg mportuyoxod eninedo. Me
dedopévo Ot ot portntég g Tprrofddinag Exmaidevong mapovctdlovy apytkéd O1UOVTIKY] OVOLOLOHOPOIo MG
TPOG TIG YVAGELS Kot TIG tKovotnteg oyediaons pe CAD, Tapovotdfoviol cuyKeKpIUEVES SIOOKTIKES TapeUPAoELg
mov pmopovv vo. fondficovy ot dwyeipion tov I'vootucod @dptov katd T Sdpkela Tov podnudtov Kol va
StTnpnoovy VYNAO TO KIVIITPO GUULETOYNG OF EPYUCTNPLOKNG PVUCENS CGYEJGTIKA TOVILLOTO. LKOTOG gival 1)
YEQUPWOT NG dladikaciog oyediaons 3A HOVIEA®Y Kol QOTOPENAMOTIKAOV GKNVAV LE TN ONUOVPYIKY| d1dfeon
Kot TV ovoila G amddoong vEmV 10edv. Ot KOW®VIKEG OAANAETIOPACELS KOl O £VIOVO GULUUETOYIKOG
yopoktipag e eknoidevong oe CAD givar mapdyovieg mov opeilel vo, dtayepiletar 0 akadnuaiKodg ddoKorog
Y. Vo, 0OOMYNOEL TOVG QOITNTEG OTNV OVOKOADYN TOV O EVEPYNTIKAV GTOLXEI®V TNG TAPOVGING TOVG GTO
£PYOOTNPI0.

AéEarg khewnd: I vawortikog @oprog, CAD, Bértiotes Aidaxtixés MéBodot

Abstract

This paper focuses on Cognitive Load resulting from the learning of Computer Aided Design (CAD) at
undergraduate level. Given that University students initially have a significant variation in CAD knowledge and
design skills, our aim is to present specific teaching practices that can reduce the student’s Cognitive Load
during courses and maintain a high motivation when participating in design studios. The educational goal is to
bridge the 3D modeling and photorealistic design process with creativity and expression of new ideas. Social
interactions and the willingness to participate are factors that must be managed by the academic teacher to lead
students to their most active enrolment in design studios.

Keywords: Cognitive Load, CAD, Best Teaching Practices

1. Evocayoym

H amodotikn ypron tov epyodreiov oyedioong pe Paon tov vmoroyiot (Computer Aided Design-
CAD) kot gtvar ToAd amortntiky Kot tpodmobétel v vmapén Wiaitepwv de&lotntov (Briggs, 2001).
Amd v GAAN, 1 ekmaidevon oto CAD mapovoidletl kamoleg Wiontepdtnreg. Ot KUPIOTEPEG UTO QVTEC
OVOQPEPOVTOL OTY] OLPOPETIKT TEXVIKT KOl PLAOCOPio oyediaong o oyxéon e T oxediaon pe to “xépt’
(ne mapadoctokd oxedlaoTikd Opyava), TIG UTOLTHOELS Y10, TPOTYOVLEVES YVAOOCELS TEYVIKNG OYediaoNC,
TpeddoToTng ovTiAnyme (avtidnyn ydpov) kot 0eld0TNTeC ¥PNONG VAOAOYIOTH. XMUEPO T
exnaidoevon CAD mapovoidlel avéavopevn e&dptnon kot amd dAia emotnuovikd medio (Kosasih,
2001) omowg etvan n Avorvtikn Feopetpio kot ot Teyvoroyieg IAnpopopiog kot Emkowvoviov (TIIE)
TPOKEWEVOL VO EPOOIAGEL TOVG HEANOVTIKOVG EMAYYEAUOTIEG WE TIG KATUAANAES YVAOGCELS Kol
0e&10TNTEG Y10 0L OVTOY®VIGTIKY TOPOVGIO, GTNV EMAYYEALOTIKY TTpoypatikomto. Edv pall pe ta
TOPATAV® CLVUTOAOYIOTEL 1| EAAEYN TponyolUeEVNg eumelpiag oto avtikeipevo amd tn Méon
Exmaidevon kot n popen g kapmoing pdbnong (learning curve) tov Aoyispukod CAD, yivetai
AVTIANTTO OTL Ol POLTNTEG TV TEYVIKAOV gdtkot TV g Tprrofdduiag Exnaidevone avripetonifovv
avénpévn duokoiia Tpocapuoyng otig anartioels g CAD oyedioong.

Yy epyacio avt Ba emkevipwbovue ot duokorieg mov mapovsialovtal oty eknaidevon CAD
Wuwitepa og oyéomn ue tov mapdyovto tov ['vootikod ®dptov (Cognitive Load). Xe yevikéc ypoppéc,
TOAAG a6 To onpeio Tov anacyorobyv TV ekmaidevon CAD amotelobv Oépuata vd diepedvnon, evad
ot froypagikég avagpopés onavitovv (Unver, 2006) (Field, 2004). Apykd mapatnpeitor 6Tt ond v



TAEVPE TOL SLOAKTIKOD TPOCMIIKOV, OVTO TOL GLUPAIVEL GVYVE GE EMITESO KPOSIBUCKOALNG etvarl M
EPAPUOYN KAEIGTOV EKTMUIOEVTIKOV TPOCGEYYIGEMV TPOGUVOTOMGUEVOV HOVO GTN) GLVOPTNCLOKN
yvoon (Command Knowledge). Zoppova e avtn, HETA TNV EL00YOYIKT EMOEEN TOV epyaleinv Kt
EVIOAMV oyediaong, {nteital amd ToVg POITNTEG 1| TPUKTIKY EQPUPLOYT GE GYESOOTIKG TPOPANUATAL.
‘Etot, ot dwdaktikn g oyediaong pe CAD, n mapadociakr péBodog yivetar aviinmti and Tovg
pofntevduevoug mEPIocOTEPO MG ‘Eevaynor’ oTn OlEmaP] TOL AOYICHKOD Kol EMdOEEn ToV
SVVOTOTATOV oG cvykekpluévng £kdoong (platform dependent). H amaitnon yio cuvdvaotiky ypnon
tov gpyareiov CAD kot 1 avdmtuén cuvletov woavotitov avarntuéng otpatnyikne (Functional
Knowledge) vrofabuiletor | andd amovoidlel. EmbBount ivar n enitevén pog iwsoppomiog avapeoa
OT1] CLUVOPTNGLOKY YVAOOT OV TOPEYETAL KOl TNV AVATTUEN IKOVOTHTOV CTPUTNYIKNG ETIALONC TOV
oYe0106TIKOD TPOPANUATOS X0Pig Vo amofaivel To Eva €1g BAPOC TOV GAAOV OTTMG TTEPLYPAPETAL 0T
tovg Bhanvani et al. (2001).

v mpdén, N oA KuKAKN omapifunorn tov Suféciumv eviodmv Kabe GYESIGTIKOD AOYIGUIKOV
dgv glval Kavn Vo KIVIITOTOIGOEL ONLOVPYIKA TOVG LoONTELOUEVOLC. AKOUN Kol OV Ol O100KTIKES
evotreg Pacilovtar o€ ToloTIKEG SIHAEEEIC e TAOVGIEG GEPEG TAPUDEIYUATOV KOl ACKNGES TPAENG,
1N advvapio XEPIGHOD TOV VONTIKOV AVOTAPUCTACEDY TOV HAONTEVOUEVOV OO TOVG EKTAUOELTIKOVG
amoteAdel TpoyomédN otV KaAlépyela delottwv. Tlapatnpeitor Aouwdv 6T o1 cuvNBElg SIOAKTIKEG
OTPOTNYIKEG OE GTOYXEVOVV OTI| ‘GYESLNCTIKY EVEVIN’ TOV POITNTAV, GAAY GTNV ATOUVIIUOVELGN TNG
S1001KaG10G OYESINONG TPOTOTMV OVTIKEWWEVMV Y10 ETOUT PN oM.

Extoc amd 1 Odwyeipion TV YVOOTIKOD (@OPTOL TOL HOONHOTOG, oKOmMOg elval péoa  amd
EKTOOEVTIKEG EVEPYELEC VO OMNUIOVPYOVVTAL TO, KOTAAANAC, VONTIKG HOVTEAQ KOl TOVTOXPOVE VO
KaAMgpyoOvTon 0e€lotnTeg avtopddnong kabmg ol teyvoroyiec CAD efelicoovtal pe paydaiovg
pLOLove Kat ot portntég Ba Tpémel va gival o BEom Vo APOUOIDVOLY CLTOSVVAUD TIG ETEPYOUEVEG
TEYVOAOYIKEG AANYEC.

2. Exnaidgvon CAD kot I'vootikog ®éptog

2.1. Opwopoi

Oleg ov @doelg tov kvkhov [wng evog mpoidviog vmootnpilovior amd SldEopo GLGTHLOTO
TANPOPOPIOV TOL CLYVA OVAPEPOVTOL e TO cOyypovo O6po ‘CAX’ kol 1 avtioTowyn KOTAPTION OF
‘CAx Education’ (Dankwort et al., 2004). Zta tapandvo, ekto¢ amd T oyedicor ewodyovron Bépata
OVOAVONG, HEAETNG AEITOLPYIKOTNTAG KOl EPYOCIN e YOPOUETPIKE oyedtaypappata (Briggs, 2001).
[Mopdro avtd, oy mopodoo gpyocio dutnpovue tovg dlaypovikdtepovg opovg CAD kot CAD
Education xofmg gival meptocdTepo S100£d0UEVOL Kot ovayvopIiGLOoL.

Otav avapépetor 1 Topadociokn oyxediaon 1 oyedioon pe to “yépt’ (hand drawing 1 hand drafting)
gVVoEiTal 1 XpNOT TOPASOGIOKMDY GYEOIUOTIKMY EpYOrEi®V O LoALPLa, poamvtoypdpot, dafNtng,
LOPOYVAOUOVIO, XOPOKAG KTA.

O yvootikdg eOpTog cuvdéeTan pe TV avotnta g PpayvnpodBecung pviung (Short Term Memory)
va. ovykpotel TAnpopopieg Kabde Tig emefepyaletor o avOpOTIVOG eYKEQOAOG KOTA TN OldpKeLd
Sré€emv Kol eEmMOENG HeE TO EKTAdELTIKO VAKSO (ouviBmg evvoeital TOAVUESIKO VAIKO). ATTO o
GAAM Gmoym, O YVOOTIKOG (POPTOG GLVOEETOL Ue TNV Tpoomdbeln vo enelepyaoToOE OLOKPITES
GUVALOYEC TANPOPOPIDV GLYKPOTOVTOG TEG TN PpayvmpdBeoun pviun. Avtictoro, 1 Oswpio g
I'vootikng Yrepeodptwone, (Cognitive Load Theory) Paciletor oty 18éa g vaep@opTt@ong g
BpayvmpoBeoung pviung (Sweller, 1988). Avtd copPaiver 6tav Eva TpoPAnuUa givar moAd dVGKOAO
v €vol 6£00UEVO EMIMESO KOTOVONGNC TOL LOONTH UE ATOTEAEGLLO OAN 1 TVEVLLOTIKY] TPOGTAOELD TOV
VO EMIKEVIPAOVETAL OTNV &milven Tov mpoPAnuatog yopic va aenivel meploplo pddnong Kot
amofnKevoNG TOV TEPIEXOUEVOL GTN UV pHakpag didpketag (Holmes, 2009).

2.2. Zroyeio Tov podfnpartog

To pabnuo ‘Tpoapikd Ymoroylotdv’ eivol kat’ €TAOYNG VROYPEOTIKO MAONuo oto Tunuo
[Minpopopikig tov ATEI ®eccarovikng kot mapadidetar oto Z e&aunvo. Ilepihapfaver 2 dpeg
Oewpia, 2 dpeg epyactinplo kol 2 opeg aocknoelg mpaéng. O okomdg, TO OVTIKEIUEVO Kol TO



TEPIEYOUEVO TOV HOONUOTOG GOUQOVE. UE TOV 00NYd OmMOVdMV glval €UPVTEPO. GO TOVLG
TPOPANUATIGHOVG TNG TOPOVGaS epyaciag. ESd Oa pog amacyoAncel LOVO TO GYESIAGTIKO TUNOL KoL
AVOPEPOLLOCTE GTO TPMTO UEPOG TOV EPYACTNPLOKAOV HobnudTov mov aeopd otn oyedioon CAD.
IMopd to yeyovdg 6T1 670 pyaoTNPLo YiveTol miOEIEN ¥PNoNG dAPOPOV AOYICUIK®DY oXedlaeNC OTTMC
10 AutoCAD (AutoDesk) kot 1o 3D Studio Max (AutoDesk), to kvpidtepo mepidAiov oyedioong yio
o ovykekpéva pobnuoata eivar to SketchUp (Google). To epyootipro eivor gEomhicuévo pe
GUYYPOVOLS VITOAOYIOTEG, EVM O TEPLOPIOUOG TOVL APlOUOD TV GUUUETEXOVTIMV EMITVYYAVEL AVAAOYiO
ypnotov/vmoroyiotdv 1:1. IMapdro mov yiveror ovagopd o©T0 GTOLKEID €VOG GUYKEKPIUEVOD
ponpoatog, M peAET OV akoAovbel dev givol TPOGOIOPIOTIKN OC TPOG ALTO, CAAL EVOLOQEPEL
gupuTEPEC OUAOEG cLppEeTeEXOVTOV otnv ekmaidgvon CAD and v TprroPdbuie Exmaidevon kot tnv
Teyvuc Kotdption.

2.3. I'vootikog ®optog

O I'vootikdg ®Optog mov KatafAAeTOL Yo TV KOTAVONOT Kol vonuatiky enegepyocia piog Evvolog
dev glvarl kaBoAov apvnTikoc. Avtifeta 660 TEPIGGOTEPO OVEAVETAL, TOGO TO OTOTEAECILATIKY] YiVETaL
N pddnon (Salomon, 1979; Teélog k. a., 2004). Katd t SidpKeld T@V AOKACE®V TPAENG KoL TOV
gpyaotnpiov {nrteitor n avantuén TOV KATAAANA®V VONTIKOV HOVIEA®V TOL OVOQEPOVIOL GTNV
OQULPETIKY] AVATOPAOTOOT TOV GYESNOTIKOV OVTIKEWEVOV GTO YMOPO KOl GTNV KOTAVONOTN Kot
epUNVElD. TNG TPOYUOTIKNG QUONG TOV YEMUETPIKOV UETACYNUOTICUAOV TOL EKTEAOLVTOL GTOV
VIoA0Y1oTH. AldovTog To KatdAAnAo Oempntikd vadPfabpo amopedyovtal TavTdYpova Kot Aabepéveg
EKTIUNOELS TTEPT TOL POPTOV EPYAGING TOV VITOAOYIGTI KO TNG ATOLTOVUEVTG OECUEVLONG TOPMVY OO TIG
EVTOAEG mov Oivel 0 ypnome. Xwpig To TPOUVOPEPOUEVH, Ol LOONTELOUEVOL OVGKOAEDOVTOL VL
avamTOEODY YVMOTIKEG KO LETOYVOOTIKEG IKAVOTITEG Y10 VO, LITOPEGOVV VO, EKTIUTCOVV TNV aTOGTAoN
7oV Tovg YWpilel amd Tovg ekdotote vonTikovg otoyovg (Flavell,1979).

Axoun Kot omv mepintwon evoc Eumelpov oyedwoth (my. Graphics Designer, unyovoAdyog
UNXaVIKOS, K.0.) 1 Tpoomdfelo mov KoataPdAieTon eivar avénuévn dtav yiveton ypnon evog véov 1
GyVOOTOL GYESOTIKOD AOYISHIKOV. O eYKEPAAOG TOL XPNOTN €vaL EMPOPTIGUEVOG LE TN VOTTIKN
enefepyacia ¢ 10£0G TOV GYESIOV, EVD TOVTOYPOVE TPooTabel va Bpel AMOGELS HEGH OO TIG EMAOYEC
TOV GLYKEKPIUEVOL AOYIGLUKOD oL ypnotpomotel. Otav dev €xovv diepevvnBel OAeg ot duvaTdTNTEG
oV EPIPaALovTog epyaciag (diemapn) ToTe dev £xel amoktnOel N aropaitnTn dveon otn XpHoN TOL
AOYIoUIKOD LE OMOTEAEGLOL VO ETEPYETOL YPYOPO 1] KOT®OT 1)/Ko va eEdyovTon Aabepéveg EKTIUNGELG
mepl TG moldTNTAG N XPNOUOTNTAG TOV AOYICUIKOV. ZE W10, TUTIKN HOPPN EKTAIOEVOTG TAV®D OTN
oyediaon CAD o 'vootikog Doptog umopel va tibetar vid Eheyyo pe tn fondela Tov EKTUSEVTIKOV.
Eivar ypiopo va €pyovtol ot pabnrevdpevol oe enapn pe mévo amd Evo AOYIGUIKA oyediaomg Yo
AGYOLG GUYKPIONG KOl GLVOLOOTIKNG YPNOMG, OAAL Ywpic vrepPoréc Yoo va pn onpovpysital
Minpogoplaxn Yzrepepoptoon (Information Overloading), ITAnpogoploxdg AmompocovatoAouds
(Information Disorientation) ko1 ovénon tov ['vootikod Ddoptov efottiog TOV SlOPOPETIKMV
oAANYOpPLBVY oAANAeTidOpaong amd Tig dtemapic (Awatdkoc & Zeivaiimovp, 2000).

Ot 1perg popeég tov I'vootikod Doptov sivar mpocsbetikés peta&d Tovg KOl EYovv oYéom
cvykowvmvouviev ooxeiov (Clark & Nguyen, 2005) 6nwg @aivetoar oto Zyfuo 1. O Ecotepkodg
I'vootikdg Poptog (Intrinsic Cognitive Load) mpokidmtel omd v idte tn pobnoiaxy spactnplotnta
KOl ATLTETOL TOV OVTIKEWEVOD ddacKaAiag kot Tng mtoAvmAokotntdg tov (Chandler & Sweller, 1991).
To povo mov umopei o ekmadeVTIKOS Vo KAVEL gival va Pondnocetl tov padntevopevo vo dtayeipiotel
aVTOV TO POPTO HE TO OOYMPICUO TOL OWDUKTIKOD TEPIEXOUEVOD GE TUNUOTH Kol Tr Oadoyikn
napovcioon avtov. [Tapopoa, ot Clark kor Nguyen (2005) mpoteivovv v Katdtunon tov covietmv
OYEOL0CTIKMOV TPOPANUATIOCUDV GE ATAOVGTEPOVS £TGL MGTE VA UTOPOVV Ol UAONTEVOUEVOL VO TOVC
emekepyalovrar avebaptnra (Gerjets et al., 2004). 1o mapomdve pmopoldue va mpocbécovpe ™
dUVaTOTNTA TPOGAPUOYNSG TOV AOYICUIKOD GTO HOVTEAOD YpNoth (LoONTELOUEVOL) LE TNV EVVOLd TNG
TPOCAPUOYNEC TV OTTIKOV GTOWEI®V NG OEMAPNG KAl TNG ONUOVPYING TPOCHOTIKOV TPOTIUNCEDY

ELOAVIONG.
¥t ovvégeln mpootifetar o E&mysvig ['vootuog Doptog (Extraneous Cognitive Load) mov

GUVOELETOL e TUXOV OVETAPKEIEG TOL OOOKTIKOD OYEOIOGHOD, TOV EKTOIOEVTIKOD DAIKOD KOl T®V
TPOPOPIKAOV Tapovsldcemv. O tpitog Ko televtaiog tomoc givor o Oetikdg 'vootikdg Doptog



(Germane Cognitive Load) mov guvoei ™ uéOnon kababg oyetiCeton pe tn dnuovpyio KIVATPOV Kot
TV TPOKANGN TOV EVOLOQEPOVTOG KOl ETOUEVMG TO (NTovUEVO gival 1 advénon tov. Avtd umopei va
emrevyfel ehevbepdvovtog vonTikovg mopovg mov decpevovtal €’ atiog Tov EEmyevoig ['vaotucon
doptov Kol avakeTeLdHVOVTAG TN TPOCOYN TOL LUONTEVOUEVOD GTN SNUIOVPYIL KOl OVOKOTOUGKEDT|
VONTIKAOV oynudtov (Schemata). Y0GTNVETOL 1] OTTIKOTOINGT EVVOIMV Kol S101KAGIOV, 1] TOPOVCIaoN
AV UEVOV TOPOOELYUATOV KOl GTASIHKA 1] EVAGYOANOT LE GAVTO GYESIOOTIKA TPOPAT AT,
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Synua 1: To pia eion [vaotikod popTov EYovy T GYeoH TV ‘GUYKOIVWVODVTOY JoxElwY’

Me Bdon to mapomdve, akoiovdel pio celpd and TPofANUATICUOVS TOL GYETICOVTAL UE TIG TLUYOV
TPOUTAPYOVOES YVAGCELS TOV QOITNTOV TAV® ©Tn oYedioorn, TO OYeEdCUd TOv HoBNUOTOG, TN
ddaoKario TG SIEMAPTG KOL TNV OVOKATAGKEDT VONTIKOV GYNUAT®V.

3. Awayeipion TV O10QOPAV avapesa 611 oyediaon pe 1o ‘xépt’ ko to CAD

3.1. Avayvapior] Kol amodoyr] TOV o10Qpopav

AVO eVOLOPEPOVGEG OTTOYELS TAV® GE OVTEG TIG dpopég apovatdlovtal amd To Agonist Learning
Center (ALC, 2007) kot amd tov Romaniuk otnv online community Helium (Romaniuk, 2008). Me
5€d0UEVO TO YEYOVOG OTL VTTAPYOVV SLUPOPES Kot OTL O1 SLPOPEG AVTES £xoVV TEPLEADEL GTNV avTiANy”
TV podntevopévov (OAOL €YOLV TPONYOVUEVE GYEOWAGEL KATL pE TO MOALPL), avalnteitor pio
YEQUPOTIKT OOAKTIKY avTILETOTION. M7mopel n oyediaon CAD va punv akvpavel ) oyxedioon pe 1o
“wépt (my. opywd oxopipnua), CAAGL avopévetor omd TOVG UAONTELOUEVOLS 1 KOTOOKELN
SLOPOPETIKAOV VONTIKOV HOVTEA®V Y10, Xpnon ava mepintoon. Eival okoémpo va emonpovOet 6t 1
avayVOPIoT KOl TOPAdoyN TOV dapop®dV €ival T0 TPMTO GUVEWNCIKO PUo Yoo TV TEPETAP®
avAmTLEN HETOYVOOTIKAV de&lothtav. Kabdg o1 meptocdTepol portnTéEG £YOVV KATOLO TPOTYOVUEVN
gumelpio and oyedioon ympic T xpNon VITOAOYIGTH (LE TN ¥PNON OXESNGTIKOV 0pYavmV, 1 £va, amAd
okapipnua 6to yopti), okomde eivar  avaltnon pog SdpoUne Tov vo, 0dNYEl amd Ta. VONTIKA
oynuoto mov eEuanpeToby TN oyediaon pe o ‘y€pL mPpog awtd mov e&umnpetovv T oyedicon CAD
avédvovtag to BeTikd YyvmoTtikd eopto. MdMota Tpog avtv TNV katebBvvon Kivovvtat ot Stavric et
al. (2005) mov avayvopilovtag ™ onuacio TG avayvopiong Kot amodoyng TV dtaeopdv {ntodv amd
TOVG QPOUTNTEG TOVG TNV TOWTOYPOVN YpNon mopadociakdv Hedddmv oyediaong ko CAD y va
KOAMEPYNOOVY GE OVTIOLGTOAN TAEOV TO. SLOPOPETIKE VONTIKA CYUOTO OE OAEG TIS LOPPEG TNG
OTTEIKOVIONG OTIS OLACTAGELS TOV YDPOL.



3.2. Avvopk Kal 6ToTIKI 6yEdiaon

O exmadevtikdg opeihel MON omd TIC TPMOTEG GUVOVTNGEIS HE TOVS POUTNTEG VO OTOCAPNVICEL
OepeMmoelg dlopopéc OMmG eivar 1 eVon TG dvvapkng oxedioong Kol 1 GpoT TOV ‘TETELECUEVOL
amoteréopatog’. Adym g vapéng petafAntav ot oyxedicon CAD kot g duvatdTnTag avakTmong
a6 AdBog Kabe otiyun, To TETEAEGUEVO, OGS EMioNG Kol T0 AdBog amokTovy drapopetiky Evvola. [a
napddetypo n oxedlaon evog KOKAOL He TN xpNomn SoffTn Kot pamivtoypaeov mive oto Yapti glval
KOTOANKTIKN. XT0 Ynewokd oxédlo, autd mov £yel VONUO Vo YIVEL OTTIKA OVTIANTTO Kol v
eneepyaotel vonTiKa gival o 610 T0 YeYovog e VIopéne Tov KOKAOL. BEUEMMDVETOL GTO VO TOL
pobntevopuévon oxedlaot 0Tl 1 akTive Tov KOKAOL gival pio petafAnti n T g omoiag umopei va
petafdAiietor Katd ™ dbpkeln ekmdvNoNg Tov oxediov. To id10 oyvel Kot Yio T0 KEVIPO TOL KOKAOL
OV  EMOEYETOL UETACYNUOTICUOVE UETATOMIONG KOL OVTIYpO@ O€ TOAAATAG ovtiypaga. Agv
VILAPYOVV AOUTOV GLVETELES amd TN Aabepévn ¥pNon TV eVIOADV oyedioong 00Te 0md TNV EMAOYY
AGB0g evtodng kabmg 1 avaktnorn and Adbog ivar Todd gvkoAn. To poévo mov pével va dloyelptoTel o
pafnmge pe t Pondea tov ekmoidevTikoD eivar 1 PertTidon NG OTPATNYIKNAG TPOCEYYIOGNG TOL
oyed100TIKOD TPOPAUaTOS. AvTtd emTpénel va yivovtal SeKTd apKeTd peydAa mepBmplo, avoyng o
AGON cuvapnoakng eoong (og eminedo ypnong evioAmv dnAadny) Kot va BempodvTal avapevOUEVA Ta
AGON TV pounTdV 6T0 TANICIO [ag TOAMTIKNG dtayeipiong Tov AdBovg (Error Management Policy).
Axdun xodvtepo givar SuvaTov 0 EKTOOEVTIKOC VO EKUETOAAEVOEL Tar AGOT OV TPOKVTTOLV YOl VL
e&nynoet ™y KatdAAnAn otiyun (mov cvpPaivel €va AaBog) pia véa dLuVOTOTNTO TOL AOYICUIKOD M
£vav S1POPETIKO TPOTO YPNONG LLOG EVTOANC.

> oyedloon CAD vyivetor S0QOpetikd 1 TOPATHPNON ENMUEPOVS YOPOKTINPIOTIKAOV Yo TN
OYNUOTOTOINGT] HOG OAOKANPOUEVNG EIKOVAG. LTO ¥EPL 0XeOALOVUE OVTO TTOL VTOJEIKVOETAL. XTOV
VTOAOYIOTH] OYEOIALOVIE OVTIKEIUEVA OV TAIPVOLV TN HOpeY] TTov OEAovpe pe SLUVOULKO TPOTO.
[Mapatnpovpe to moapddetypo e mAaydTunong (Zynua 1). Eival speavig n dwaeopd twv 600
SUPOPETIKAOV TPOTMOV VONTIKNG TPOGEYYIoNE EVOC 0mAol oyedlootikov tpoPfAnuartog. [a ™ oyxediaon
evog tetpaymvov 1yl pe otpoyyvievpéveg yovieg o dnepog oyxedaotig (oe CAD) mpogtoypdleTon
VONTIKA Yo TV mopeio. A akoAovBmVTOC Ta PHATO 0O TO TPMTO £mG TO 0Yd00. AvTi M Topein
CLUTITTTEL PE TOV TOPASOCIAKO TPOTTO GYediaomc ne o “xépt’. O oxedlaGTAG TOL £XEL KAVEL KT TOV
v évvola tng duvapkng oyediaong oyedtdlel Tpdta €va, TeTpdymvo (evtoln rectangle) kot ot
ouvvéyxelo epoppolel v eviodn Fillet (w.y. oto AutoCAD) pe dedopévn aKTive KOUTLAOTNTOG OTIG
yYovieg 0nmg poivetal otny mopeia B tov Zynuatog 2. To mowa dtadpoun givarl mhovo va akolovOnoet
0 poBntevopevog oyedootig €€apTdton amd TO TPOVTAPYOVIO VONTIKG GYNUOTO 7OV  £)EL
OVOOKEVAGEL.

(a)

|C

(b)
Zynjpa 2: Zoykpion 600 SLapOopETIKOY VONTIKMY O100POUDY 0TO TaPLOEIYUA THS TAAYLOTUNONS




[Mopoatnpovue Aowmwdv 6Tl ot oYedioon Ue To “Y€pL’, T0 OYESINOTIKG OVTIKEIUEVE ETPAAAOVTUL GTO
OY£010 MG TETELEGIEVE KOl O1 OPYIKEG EKTIUNOEL TOV GYESIOOTY] SLOUOPPOVOVY TO TEAKO AEITOLPYIKO
Kot aoOntikd amotélecpa. Xtov avtimoda, n oxedicon CAD amodeopedel amd To dyyog g emidoong
KoL QEPVEL TNV IKAVOTNTO TOV GYESIAGTN TO KOVTA GTO €MImEDO NG vONONG Tapd TNG KIVIGLOAOYIKNG
axpifeiag. Emiong, emtpémoviol €LEMKTEC OTPATNYIKEG OVTIUETOMIONG TOL  AdBovg Kot
OVTIHETOTICETOL TTLO SMUOVPYIKA 1) OTOTOWGT) LLOG 100G e TPOTO dUVOKO Kot Un eE0pTOUEVO 0T
KATOTEPOL EMITEOOV OLOKOAIEG. O TPOTO-HVNUEVOC Habaivel Lia GYESIUOTIKY YADGGO TOV OVNKEL OE
VYNAOTEPO QQPALPETIKO EMIMEDD WE OMOTEAECUN TO 1010 TO UEGO VO, TOV OONYEL GE TO EVQVEIG
GUVELPHOVG,.

3.3. Erextaoyeg opdoes EVTOLMOV Kol TPOGUPROCTIKOTNTA

210 oOyypova Aoyloputkd CAD ot ypfioteg éxovv T duvatdTnTa SNUIOLPYING VEDV EVIOADY TANP®S
EVIAYLEVOV GTIG TPOCOTIKES TOVG AVAYKEG KOOMG cLuVNOmG To KGOE GET EVIOA®V €lval TPOTOTOUGILO
Kol ENEKTAGIHO. Ta GYESUOTIKA AOYIGUIKE EVEOUATOVOLY TEPTYPUPIKEG YADCGESG TPOYPOLLLOATIGLOV
(Scripting Languages omwc m Autolisp) 11 ovvodeboviow amd API (Application Programming
Interfaces) mov emekteivouv TIC SVVATOTNTEG TNG VTAPYOLGOS YKAUOS EVIOAMV M EMTPETOLV TN
GUVOLOOTIKY TOLG ¥PNOT. AV TO TPONYOLUEVO BEMPEITAL AMOLTNTIKO Yo YPTOTEG OV OEV £XOLV
TPOYPULLATIOTIKES YVDOGCELS, TO OEHN TG TPOCUPLOYNG TS SETMAPNG OTIC TPOCORIKES TPOTLUNGELS
dev efovtieitar €dm. Xyedov oe OAa ta ovyypova Aoyiopkd CAD vrdpyst m dvvatdtnta
EUPAVIONC/amOKpLYNG  EpYOLEOONKDY, ONUIOVPYING TPOCOTIKOY GLAAOY®DV OO OYESUOTIKA
TPOTLTA. KoL OpyAvmong S PPMoOAKNC TPOTLTOTOMNUEVOV YEOUETPIKOV HOVIEA®V LE EVKOAO
TPOTO. X& OPICUEVO AOYIGUIKA LAAMOTO VITAPYEL KOl 1] SLVATOTNTO LETOVOUAGING TMV EVIOADY GE UM
O KOTOVONTN Lop1| Yo Tovg ypnotes (m.y. Customize program parameters oto opyeio acad.pgp tov
AutoCAD). Kabe evépyetlo Tpocaployg TOV AOYIGIIKOD HELDVEL TOV EVOOYEVI YVOGTIKO GOPTO.

3.4."Etowpeg Brfriodikes avrikeipévov

‘Eva amd to, onuovtikd 0époto mov TPEmEL VO AmoGaPNVIGEL O EKTOIOEVTIKOG ival 0 TPOTOC YPHoNS
TV PiAobnkdV £Touov avTikeévav Tov vtapyovy dwbéoipes oto Awadiktvo. [a Tapdderypa, 1
yvoot PBrodnkn 3D Warehouse g Google npoceépet dpbovo vAkd o€ TpLodidotata LovTEL
oxedOV Y10 KAOE aVTIKEIUEVO TOV QUOIKOD KOGUOV. Me dedouévn v dmapén tétoimv Piprodnkodv
7ol pmopel va eivat To kivintpo yuo v pabnon oyxedioong CAD otav 1 Adomn givor Etoyun; H guoiia
amd TN YPNoN TpotvmomoOMUEVEDY poviéhov Og Ba mpémer va amofaivel e1g Papog NG
IMUIOVPYIKOTNTOAG KOt TNG KAAAEPYELNS GYedOoTIKOV de&lothtev. Mo cu{fTnon e TOVG QOITNTEC
v oto OEpo £yl BeTikd amoteléopata 6TV AmocaPNVICEL TO TAEOVEKTNUATO TOV TPOGPEPEL 1
étolun PPAodNKn oxeSOCTIKAOV AVTIKEWEVOY Kol TOLTOYpove €ENYEl TNV avVAYKN OVTIGTOONG
OTEVOVTL GTNV TEYVO-VOBpOTNTA, £vay dpo Tov ypnoiponoteil o Dpaykdmoviog (2008).

4. Tyed10610¢ noONUATOV KOl 0TOKAAVWYT TG OLETAPNS

To avtikeipevo g CAD oyediaong amotelel ofjuepa Eva medio pe peydio evpog oAAd ko Babog. Ot
YPOVIKOL Kol GAAOL TEPLOPIGHOL OV VEIGTOVIOL OTO GYESCUO TOVL HOOMLOTOG ENMITAGGOLV TO
QIATPAPICHO TOV EKTOOEVTIKA YpNo®V TAnpoeopwdv (information filtering) pe xpitipo ™
OTUOVTIKOTNTA TOVG OTNV EMITEVEN TOV OTOY®OV TOV UAONUOTOC. & YEVIKEG YPOUUES, TO SOUKTIKO
VMKO, OAAG Kol Ol OOAKTIKEG OpaoTNnPlOTNTES TPEMEL vo. givor amodlayuéveg omd dypnoteg
TAnpoeopieg, emovornyelg kot emkolvyelc. Eyxet mopatnpnfel emiong ot m mnbopa tov
TANPOQOPIOV Kol TO oveEaviAnto vikd mov Ppioketal dwbéoipo 610 Awndiktvo ovéavouvv T
Yootk edptmon (Quiroga et al., 2004). Zoueova pe TO TOPATAVE, 00NYOVUAGTE 0T ADOT EVOG
UWVIHOAGTIKOU  HOVTEAOL Tapovcioong Tov oavtikelpnévov. Ilopaxkdto omokaAdmroviol Kamolot
TPOPANUOTIGHOT GYETIKA UE TNV CAANAETIOPOOT UOONTEVOUEVOV-OIEMAPNG LE EUPUOT] OTO TPMTO
oTAdW0 YVOPUOG LE TO AOYIGHIKO.

4.1."EArewym mtpornyodpevng epmelpiag

O1 JIEMOPES TOV GYESOGTIKAOV AOYIGLUK®V TaPOVSIALOVY OPICUEVES 1OL0ITEPOTNTES OE GYECT LE AN
AOYIOUIKA OV ypNoLoTolovvTal oty ekmaidevon. Ta CAD loyiopkd dev mapovoidlovy opotdtnreg



ue GAlo Mo yvootd mepiPaiiovta epyociag Onwmc gival ol enegepyaoTég KEWEVOL Kol Ol VINPEGIES
Awdiktoov pe to omoio g éva Pabud olot ot gicaktéor oty Tprrofddue Exmaidevon eivar
eEowkelmpévol. To oyedaotikd Aoyiopkd mov Ba emdeyel ko Ba ypnoiponombel wg Pdon Y Tig
SBOKTIKEG OPUCTNPLOTNTEG TOV EPYUCTNPIOL TAVTILETAL UE TO EMOYYEAUATIKO EPYAAELD. AEV VTLAPYOLV
ekmandevTiKeg €kd6celg Yio To CAD Aoyiopikd. Otav avagépovtal EKTOISEVTIKEG EKOOGEIS EVVOOUVTOL
ol GOELEG YPNONG, EVAD TO AOYICUIKO KOl Ol SUVOTOTNTEG TOV €ivol TOPOUOL0 HE TO EMAYYEAUOTIKO
gpyoieio. Ot TPpodlaypoa@ég TOL KOTOOKELAOT ONAadN dev €lval TPOCAVATOMGUEVEG OTNV
EKTOUOEVOT OAAG OTNV EMOYYEAUOTIKY TPAYLOTIKOTNTO. ALTO 0omd uoévo Tov HoG 0dnyel oTo
oupumépacpo Tog dgv vrdpyel Pabuaio avénon Tov emmédov dvoKOAG YPNONES TOV AOYIGUIKOV,
apd povo Paduaio adENoM 1oL ETTESOL SLGKOAING TOV CYESACTIKMV TPOPANLOTIGUOV.

Tnv é\enyn mponyodUeVNg EUTEIPIOG UTOPOVY VO, KOADWOUV Ta Myoypoenuéva Bivteopadnuorta
(Videotutorials) mov deiyvouv Tov TPOTO AVCNG TOV TPAOTOV EICAYMYIKAOV GYESIUCTIKOV OOKNGEMV.
Avtd pmopolhv va dSnNUovpyovvtal 0md TOV EKTAOEVTIKO KATAYpAQPOVTaG TNV 000vI Tov LTOAOYIOTH
KaBmg epyaletal Kot GLVOIELOVTAL A0 NYNTIKN TEPLYPOPT] TOL TpOTov gpyacioc. Ta videotutorials
OOTELODV OVATOGTOCTO HEPOG TOV EKTAUOEVLTIKOD DAIKOV KOl OOTEAOVV £val €100G VTOKATAGTUTO
g eEATONG Tponyovpevng eunelpiog. Mmopolv va daporpdlovtol péso amd To TOmKO HIKTVO TOL
gpyaotnpiov M péow GAA®V Tydv tov Awadiktoov. Emiong, o yvwotodg erebBepng mpodcPaong
16T0TOTOVG pe Prvieo (my. www.youtube.com) vmdpyovv Swabéoipua mwoAAd exmandevtikd Pivieo
yepdro emidei&elg Tov TpoOTOL Ypnomng dpopwv CAD epyareimv.

4.2. H molomhokoOTNTO TPOKALEL ‘GOK’

H &\An Wioutepdtnta mov mapovctdlovy ot SIETUPEG TOV OXESUGTIKMOV TEPIPAUALOVT®V YEVVATAL 0O
0 Pobpd g moAvmiokotntdg tovg. Ilpdyupott, to Aoywopikd CAD amotelel po kotnyopio
Aoylopkod pe avénuévi) TOATAOKOTNTO MG TTPOG TN SIEMUPN Kol TOV TPOTO YEPICUOV. XE OUTO
ocvpPaiet: A) n TANBwPIKT] GLAAOYN CYESICTIKMOV EVIOADYV, EVIOAMV TPOTOMOINGNG, EMAOYNG Kot
ameoviong, B) n avaykn ywo dayeipion tov gikovidiov kot dAAwov ctoygiov eréyyov (interface
controls) oe meplopiopévn empdveln epyociog (006vn). Av mpoctebel ota Topamdved 1 dvvaToTNTO
TOPALETPOTOINONG TNG EUPAVIONG KOl AErTovpyiog Tov TePPAALOVTOC YiveTal €0KOAM OVTIANTTTA M
TOAVTAOKOTNTO. 7OV TOPOVGLAlovY o1 JlEmaPEg avTHg TE Kotnyopiag Aoyiopkov. Avtd mwov
armorteiton glvar M Pabuiaio sloaymy oto véo mepiPdAlov epyaciog ywoo TNV omo@LYN TOOVIG
OTOYONTELONG, TO KTIOWO UG OYECNG EUMIOTOCUVNG UE TO AOYICHIKO Kot 1 KaAMépyela Oetikng
GTAGNC OmEVOVTL TOL 7OV Eival TPMTOUPYIKNG oNUOciag Kupimg KOTO TIG TPMOTEG GLUVESPLAGELS TOL
gpyaotnpiov. Emiong, n mpocappoyn Tov AoyIGUIKOD 6TO LOVTEAD ¥PNOTY (TPONYODUEVES YVMDGELS KoL
de&10tteg) €xet amoderyfel 6T mepropilel TOV TANPOPOPLOKS ATOTPOGAUVATOAIGUSO KOL TNV YVOCTIKN
vrepeoptwon (Magoulas et al., 2001).

4.3. Zepd Tapovciocns TOV EVTOA®V

Ot dodwkaoieg 0pyGvong Kol KATNYOPLOTOINGTG TOV EKTALOEVTIKOD VAIKOD €ival amapoitntes yio
TOVLG LOONTEVOUEVOLS TPOKEUEVOD VO, YIVOUV €DGTOYOL GUGYETIGLOL Kol Va apoUolmBobV tepapykd
(Quiroga et al., 2004; Bownam, 1994). Xt6y0¢ givol o€ ke SpacTnplOTNTO 1 TAPOVGINGT TNG VENG
YVOONG Vo, YIVETOL LUE TPOTO £TG1 MGTE Vo eELTNPETEL Eval OESOUEVO OYESLOGTIKO TPOPANUOTICHO KoL
va a@opotmveTal Plopatikd ond toug eottntéc. H ovoia edm givar n avalijtnon ekeivng g vonTikng
TOPELNG TOV EMTPENEL TN AVOT KAOE VEOL TPOPANUATOC [LE BACT TNV TPONYOVLEVT YVDGT GLV £Va VEO
otoyeio (m.y. o véo evtoln oxediaong). Emedn n oepd mapovsicong tov eviodmv Tapovoldlel
QVENUEVO EVOLOPEPOV OTT ONLOVPYID GUCYETIGU®V Kol ot peiwon Tov EEmyevi 'vootikod dopTov,
TOPOKATO TOPOVSIALOVTaAL 01 GUVNBELS TPOKTIKEG TOPOLGINGNC TOL YivovTol ue Bdon:

4.3.1. Tn yeoypo@ikn yerrviaon

Kotd v mpaxtik) avtn, ot evioAég mov yertvidlovv yopikd ot S1ETaE TOV AOYIGUIKOD £X0VV
avENUEVES TOAVOTNTES VO TOPOVGLOGTOVY TAVTOYXPOVA 1 TOAD KOVTIA XPOoViKd. AVt 1 aKoAovOloKN
mopovciaor delyvel POAIKN Y10 TOVG EKTAOELTIKOVS KOOMDS paiveTal apytkd dtt eEumnpetel KaAbtepa
TO TPOYPOUUN TOV HOONUATOV KAVOVTAS TO To €vavayvmoeTto. Ot GIovducTEC KPOUTOLY KAADTEPQ
Aoyapraopd g dwbaybeicag VANG Kol avTIAauPavovTal To PNKOG TNG TOPELng oV Tovg Yopilel amod



™V enitevén Tov 6TOYOL TOL HUONUATOG TOV TOV avTIAaUPdvovTal cuVHBg ®g TV kKdAvyn Tov 100%
g YANG. To pelovéKTNUA TNG TPAKTIKAG OVTNG €ivol OTL Ol POITNTEG EUUEVOVY GTNV avTIANY”N OTL
OKOTOG TG TOPOLGIOG TOVG GTO EPYUOTNPLOKO Hadnua ivol 1 edvtinon dedopévng mocdTnTag VANG,
Kol M advvopion Vo cUVOEOLY AEITOVPYIKG T 1O10HTEPA YUPOUKTNPIOTIKG TG KADE EVIOANG UE TOLG
0KOTOVg oL aTég eEumnpetovy. H yewypapikn amokdivyn tov evioldv (cav 1 demaen va gival
évag yaptng) oeaivetar vo g&umnpetel KOADTEPO TOLG QOUTNTEG TOL TOIPLALOVY OTO OMTIKO GTLA
uébnone. Apnvovior OPmMG CNLUOVTIKE VOMUOTIKE KEVA KOl TGO omd TNV EMLPOVELNKT OPYOVOTIKN
dopn tov padnudtov kpoPetol n advvouio vo kKoAlepyndovy oVGLOGTIKG Ol GYESUGTIKES OeELOTNTEC
TV podntevdpevev.

4.3.2. Tov Tpoémo Aertovpyiog 1] OpoOTNTOG TOV EEAYONEVOV OTOTEAECRATOS

Aappdvovtoc voyn Odpopes OUOIOTNTEC TOV EVIOA®MV (OHOLOTNTEG AVOPOPIKE LE TOV TPOTO
EPAPUOYNG TOVG 1 TNV OUOLOTNTO TOV OTOTEAEGUOTOG TTOV EMPEPOVV), O EKTAUOEVTIKOG ATOKOAVTTTEL
VEEG GLOTADEG EVIOAMV Kol TAV® G€ avTéG Pacilel T Gelpd TV SOAKTIKMY TOV EVEPYELDVY. Y TApPYOoVV
KOl TEPUTTAOGELC OOV 1) OLOOOTOINGT TV EVIOA®V pE PAoT TN AELITOVPYIKT TOVG OLOIOTITO GUUTITTEL
UE TN YOPIKN Tovg Ttomobétnon ot dlemoen. Mo tétole doun mpooceyyiletol amd TIG YVOOTEG
epyarelobnkeg (toolboxes). H mapovcioorn vémv evioddv pe Pdon T AELTOVPYIKT TOVG OUOLOTNTO [E
Nnon oaybeicec evioAég elvar ekmadevTiKG 0pBOTEPT GE GVYKPLION WE TO TPONYOVUEVO (YEDYPOUPIKN
yeurviaorn oto pevov). H kotavonon g véog mAnpoeopiag Paciletal ota vontikd oynupote mov
dnuovpyRdnKov TponyovUEVa.

4.3.3. Tn 6)£010.6TIKI] OLKOVOuiQ,

H mapovcioon T@v eVIOADV e YVOUOVA TV 01KoVOLio TNG oYedioTg OMOJEIKVIETAL GTNV TPAEN OC
N 7O Am0d0TIK. ALEVKOAVVEL TOVEC POLTNTES OTNV TPOSANYN TG VENC TANPOoQOopiag Kot eEummpetel
TNV 01KOJOUNGT TNG VENC YVAONG TAV® GTNV TOANOTEPT TAVIOTE GE GYECN UE TNV OLGIN TOV
€KAOTOTE OYEANOOTIKOV TPOPANL0TOC. Eival moAd onpavtikd ot gortnTég Vo avaKaADTTOUV T HKpN
‘emavactaon’ Tov PEPVEL KAOE VEQ EVTOAN Kal TN GLVOPOUTN TNG TNV otkovouia g oyediaons. ‘Eva
mopadelypo sivor 1 Osopatiky] olkovopion Tov TPOCGEEPEL OTN OoYedlOGN M €VIOAN mirror OTav
EQUPUOLETOL OE TEPTTMOEIS GUUUETPIKDV OVIIKEWWEVAOV, OOV TPOTO TPOGOIOPIGTOVY Ol AEoveg
GUUUETPIAG TOL {NTOVUEVOL LOVTEAOL.

Eivar yvootd o6tt moldég evtoréc g CAD oyediaong mapéyovv GTovg YPNOTEC EVOAAUKTIKES
uebodovg ypnong. Av vmobécovpe OTL Ol EMPEPOVG SLOPOPETIKEG HEBOdOL ypnomg amoTeLodV
TOAVETIMEDES EPAPUOYEG TG 100G EVTOANG KAT® OO SUPOPETIKES GLVONKES, TOTE M OTOKAALYM
OL®V TOV TOPAUETPOV YPNONG UTOPEL VA, 0KOAOVOEL TO EAAEITTIKO LOVTEAD. ZOUP®VO UE OVTO, KAOE
véo yvoon (evioln) mapovotdletal ke popd VIO JUPOPETIKO TPIGUO GE GYESCTIKA TPOPANUOTO
otodloKa av&avouevne dvokorioc. Mo mopdadetypa, n oyediaon evog kokAov oto SketchUp pmopei
TEMKA Vo 00MyNoel 6e oyediaon evoc moAvydvov petafdiiovrag v ot to sides (TAgvpés).
Kotolyovpe 610 GUUTEPAGHA OTL OVGLUGTIKG TPOKELTAL Y10, ot EVTOAN oV TNV gpapudlovue avd
TEPIMTOOT  OVTILETOTILOVTIOG TIC OVOUEVOUEVES YVOOTIKEG GLYKPOUGEIS TOL TPOKVTTOLV. XTO
AutoCAD vrdpyovv 11 dwpopetikég pébBodol va oyedidoelg éva t6&o. To mowa pébBodog eivan
EMAEELUN KAOE Popd e Pdom Ta YvooTd dedouéva Kal To ETBVUNTO OmOTELECUA £YEL ALLEST OYEOM
pe v owovouio g oyediaong. Ot dwpopetikég péBodor mapovoidlovtar pe Paorn omiég
EKTOOEVTIKEG OOKNOEG OMOL 1 emhoyn Mg peBddov elvar MOAD TO OWKOVOUIKY OO  TIG
OVTOYOVICTIKEG TNG.

5. Avti emloyov

Kobog onuepa n CAD oyedioon evolopépel oAOEva Kol TEPICCOTEPE.  EMGTNHOVIKG KoL
EMAYYEALOTIKA avTikeipeva, otn dakTikn ¢ a&ilel va amodobel 1 déovoa onuacio. O okomdg TG
uébnong tov Aoyispikod CAD eival va dnpovpyncel aveEdpmTong Kot amodoTIKovg GYESNOTEG,
OVTOYOVICTIKOUG OTOV EMAYYEAUOTIKO OTIPO KOl TPOGOPHOCTIKOVG OTIG emepyopeves odhayés. Ot
POLTNTEC TPEMEL VA, EKPPALOVV 0BOPUNTO TOVE TPOPANLATIGHOVS TOVG Kot VO BLOVOVY EVEPYNTIKA TN
pabnoiokn toug eunepia otn oyedioon CAD dwutmpdvioag Otk oTdon omévovTl 6TIG LEAAOVTIKEG
eeliéeic. [lpog v katevBuvon avt) 1 SlEIPLoN TOL YVOOTIKOD QOPTOL HE TIG KOTAAANAES



EVEPYEIEG TOV €KTAdEVTIKOV 7ailel onuoviikd poro. H odyypovn dmoyn ot Owayeipton tov
YVOOTIKOD OpTov TpoTeivel (Zapapd & Mrovoiov, 2006):

e T peimon g Ewyevoug I'vootikng Yreppoptmong,

o NV avénon g Octikng ['vootikng Yreppoptmong,
® TOV €navomPocdlopicud tov Bépatoc g Evdoyevoig I'vootikng Yreppoptmong mpog v

KkatevBvvon g texvnTig neiwong g (Bannert, 2002).

Ytov mivoko 1 yiveTor pia avooKOnNnon TV S00KTIKOV TPOKTIKOV TOL TPOTAONKaY 6TV Tapodod,
gpyacio o€ avtioTolyio PE TNV EMOPUCT TOL eKTUATOL OTL €yovv mive oto ['vootikd Dopto
copemva pe ) Otwpia g I'vootikig Yrepeoptwonc. Opiouévo amd outd Hmopovv vo £Yovv Katd
TPOcEYYIon BETIKN 1 0PVNTIKY] EXIOPACT| GE TEPIOCTOTEPU TOV EVOC KAAGHLATA TOVL ['vooTikoh PopTov.

Hivaxag 1: A1d0ktikés TPOTATEIS KAl OVTIOTOLYN OVOUEVOUEVY ETtiopaon oto I vawotikd Dopto

ALOOKTIKY TPpOTOUGT

ESwysvig

Evooyevilg  Ogtiki

[Hapov-
claon

Enidei&n Aopévav topadetypndtmv

ATOQLYT| ETOVAAYEDY KOL ETKAADWYEWDY
Amopuyn| emeEnynong Kot xprong tov
dgVTEPEVOVGOG OTILAGING OLVATOTHTOV TOV
AOYIGLUKOD

Entidei&n nponyodpevav dpiotmv epyacidv
oA amhéc ameikovioelg (tivakag, Tpofoiéag,
Bwreopabnpata, Tpotdoeig amd to AlodikTvo).
Zepd TapovciooTg TV EVIOA®V pe Bdon T
G£010GTIKT] OIKOVOLIO TTOV EMITVYYAVOVV

4
4

i)

Exm/xo
VAIKO

[Mapopoteg oyed100TIKEG ACKNGELG OAAGY LLE
Swpopetikd {ntodpeva Tov va oyetiCovral
dpeca [ Tig LeTAPANTEG TOV GYEdio
Katdrunon ocbvbetov oyedlactikdv
TPOPANUATOV 08 ATAOVGTEPQ

Awookorio otoryeiov avaivtikng Feopetpiog
KO YEOUETPIKDOV LETACYNLOTIGULMV

Amopuy TAn0dpog TANPOPOpLDV

(oyk®dn PAion CAD, ToAVGEMDES ONUEIDOELS,
TOALTANOElS ovapopéc)

EexBopes, LOPPOTOMUEVES KOt KOG
OPYOAVOUEVEG 0O1YIEC TPOPOPIKES KOl YPOUTTEG
[Ipocappoyn Tov AOYIGLUKOD GTO HOVTELD
xpnot (Tponyovueves yvdoels, & 6e&10tnteg)

Aoyiopiko

Avoyvopion Kot omodoyn TV dpopov
avapeca ot oyedicon CAD kot v
Tapad0G1okn (LE OYEOIAOTIKG OpyavaL)
Epyaocia pe mepiocotepa 1oV VOGS AOYIGLUKE,
CAD y1a A0Y0vg 60YKPLoNG KO GUVIVOGTIKNG
xpNong aALd Oy meprocdtepa amd 2-3

AdokTikd
&
pabnolokd
GTUA

OntiKomoinon TV VOUatov, ToV TpofAnudtoy
KoL TOV ADGEMV KoL OTOPLYT EKTETAUEVOV
TPOPOPIK®V EENYNOEDV

Aviyvevon kot eniluon TV YVOOTIKOV
GLYKPOVCEMY TOL TPOKLITOLV LLE SLOPKN
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