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1. TTepiAnym

v eQyaoia out TaEovoldletanl €va OAoANEWUEVO TEQLRdAAOV dLo-
¥elOLONG %o VAOTOMONS mLoToToinong yvaoemv 1 row degtotitwv. To meptL-
parhov miotomoinong (TeCert - Teacher CERTification) eival avtoporto-
TOMUEVO %O AELTOVQYEL OTO TAAOLO TOV VTTOEQYOU TS LOTOTOMONG fOotRdV
OEELOTITOV TV EXTALOEVTIXGMYV, Ol OTTO(ES ATORTNONRAY OTO TAAOLO TG TTEJ-
Eng «Emudppmon Exmodevuxdv oty AEomoinon twv Texvoloyuov TThn-
pogopiag ®ow Emxowvoviayv omv Exmtaidevon» mov ovyyonuatodoteiton xotd
75% and gvpmmainovg mogovg (EKT) xow notd 25% omnd €Bvinoig méooug.
ITpogpyetar omd wiow mhotEoQuo Aoylouxoy mov €xel avamtuybel amd To
E.A.LT.Y, n omoio. Wtoet va. TOOCAQUOOTEL HOL VO AELTOUQYNOEL OE OTTOLOON -
mote Bepomnd xatdroyo eEetalouevng vAng (Syllabus) oe cuvepyaoia e omolo-
onmote epaguoyr H/Y, n onola emidéyetan eEwtepnd mQoyQauuaTions.

O x. T'eddoyrog 2. Avopovidxns eivar emirovoos xabnyntiic oro Ilavemorijuio Hatodv, emi-
otnguovinds ovvegydtns tov Touéa Emudopwons xar Katdotions (TEK), tov Epevvytixov
Axadnuairov Ivotitovtov Teyvoloyias Ymoloyotaww (EAITY). O x. XaodAaumos Zayovoag
eivar xabnyntiic oro Iavemorijuio Ilatpdv, Aievbuvrijic tov Touéa Emiuoopwons xar Ka-
tdotions tov EAITY. O x. Havayidtne Zxowidtns eivar avalvtijc ovornudtwv otov Touéa Emi-
uoopwons xar Kardotions tov EAITY. O ». Avaotrdoios Toidving xat eivar vmeifuvog tng
ouddas avdarvéns loyiowxov tov Touéa Emudopwons xar Katdotions tov EAITY
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Abstract

In this paper, an integrated software environment called TeCert (Teacher
CERTification) is presented. It supports the management and the process of
certification with limited use of human factor. The term certification defines
the testing of knowledge and/or skills on given syllabus with use of computer
technology. The presented software environment is fully automated and has
been evaluated during the project called “IN-SERVICE TEACHER TRAIN-
ING FOR ICT BASIC SKILLS IN EDUCATION”. TeCert is a software
platform for computer based certification and it has been developed by Re-
search Academic Computer Technology Institute (R.D.C.T.L.). As a platform,
it can be applied in any syllabus and it can cooperate with any legacy software
that exposes an application programming interface.

2. Ewoayoym

To mESPANUA TS TLOTOTOMONS YVHOEWY ) roiL OEELOTNTOV UE TNV EAAYLOTY
duvvam] moovoia avBedmov-0lopbmti ®ot pe v aELoToimon Twv TEYVOAO-
YLDV TANQOQOQIOS KL ETLROWVMVIADV OTAOYOAEL TOMOUS EQEVVNTES OfjueQa.
Ewdwotepa otig Paoirés yvaoels xor OeELOTNTES TANQOPOQLXIS €XOUV
ntpota0el EEOREVUEVA AOYLOUWRA, TTOV YONOLUOTTOLOVY CLUTOUCTOTTOMUEVO 1
NuL-ovtopototouévo ovomua eE€taong. Evdewmtind urwopoivue vo avope-
povpe gumoowd mEoidvta, omwg to. European Computer Driving License
(ECDL) [ECDL], Microsoft Office User Specialist (MOUS) /MOS], Internet
and Computing Core Certification (IC?) [IC3] %.q., Tov QN OLUOTOLOVVTAL YLOL
TO O%OTS OTO.

To mESPANUa TS mOTOTOMONG YIVETAL TTLO GUVOETO %ol OToxTA LOLAL{TEQN
onuaota, otav epoaouoletar oe gvpeia xhipoxra. Iapdyovreg mov vdvouy To
eyyelonua duorohdteo elval: o) 1 EQAQUOYY| THS TLOTOTOMNONG OE UEYAAOUGS
mAnBuopovg p€oa o€ RO YEoviro dtdotnua B) 1 YEOYQApLXY] dL0oToQd TV
eEetalouevmv, v) n eE€Taon og dLOPORETIROVS XOOVOUS UE TNV TAQAMNAN pE-
owva ooduvvapiog HetoEl Tmv teot ®ot §) o fabuds moAvThordTTag TOU
VTELOEQYETOL OE OXEON UE TOV AOLOUO TOV SLOPOQETIRWV YVWOTIXMV OVILXEL-
uévmv, mov eEetdlovral Tavtdyova oty (Oua eEETaon.

IMopdAnia, To Aoyiomwxrd motomoinong Ba mpémet va eEaopaliCer: o) Ty
OVTIXELUEVIXOTNTO. TOU CUOTIUATOS TILOTOTOMONS, ) THV OMOLOpoQpio. oty
UETOYELQLON TV EEETATOUEVWV O V) TNV €TCTEVEN VYMAOU PaBuov mEoo€y-
YLONG TV OLOOXTIRMV OTOY WV, TOV €YoV Te0El Y00 ®AOE moTomOimon.
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210 TAAOL0 TV TOQATAV®D YEVIXMV aywV To Epgvvnuxd Axadnuaixo
Ivotitotto Teyvohoyiag Yrnoroywotwv (E.ALT.Y.) €xer avamtiger mhotgpdo-
uot AoyLoixoU, Tov TEOCAQUAOTNRE KATAMNAA YLOL VO EQPAOUOOTEL YLl AOYOL-
olaoud touv Yrmovpyetov EOvixng Ioudeiog now Oonoxrevudrwv (YIIEIIO)
OtV TLOTOTOMON PACLROV SEELOTHTMVY TWV EXTAULOEVTIXWMV TOV OITOXTIONHROV
oto mpdyoapuo «Emudopmon Exnadevtxov omv AElomoinon twv Teyvo-
hoywwv ITinpogoopiag vow Emxowvawvidv oty Exmaidevon».

Zmv evomro. 3 moQovotdlovtal o Baotrég aQyES OxeOLONOU TG YEVIXIG
TAOTPOQUAS KAOMDS ROL Ol OTTOQOITNTES TTEQOCAQUOYES, TTOU £YLVAY OE CUTHY
YLOL VO AELTOVQYT|OEL OTO TAQLIOLO TOU VITOEQYOU TG TLOTOTO(MONG.

Zmv evomnta 4 Taovoldlovial otaTioTird oTolyelo A TV EpOQUOYN
™G TAATPOOUOS OTNV TLOTOTOMON TV Paotrdv deEL0TTWV TOV eXTOUIEV-
TIR@V RO OQLOUEVOL OTATIOTIXG OTOLYELOL OTTO THV €0MTEQLXY] AELOAGYNOY TOV
VITOEQYOU.

Téhog omv evomTo 5 TOQOVOLALOVTAL OQLOUEVO CUUTEQAOUOTOL KOl KO-
TeVBUVOELS YLa TNV €QEVVO, TOV UTTOQEEL VOL YIVEL OTO AVILREIREVO QUTO.

3. Autopotootnuévo oUoTNOL TTLOTOTTOMONG

"Evo. avtopotomotpuévo oiotnuo otomoinong ivor €va. ohoxAnowuévo
(integrated) vmwoAloylotnd ovotpa drayeiplong xan deEaywyng eEetdoemv
moTonToinong Yvwoewv rot deElotijtmv oe dedopévo Bepatind votdhoyo eEe-
tagouevng ving (Syllabus).

3.1. Syllabus xat exmaudevtinol otoyol

e nd0e exmaidevon - EmMUSEPMON - RATAQTLON, AVEEAQTNTA 0TS TOV TQO-
7o €E€TaoNg oW TOTOTOINONG, TIOEVTOL CUYREXQLUEVOL OTGYOL OVOIPOQLKA. [UE
TLG YVAOOELS 1/%on deELOTNTES TTOV QuTOTELOTVY TO TNTOvpPEVO. ZUYRQOTEITAL AV
AMTIRG TEOYQAUUD, TO OTT0(0 TEQLAAUPAVEL TAL YVWOTIHG OVTLKEIUEVO KOOWS
%o T oxenry toug odnhovyio. Ymdoyer Onhadr pia aviotoyio avaueoa
OTO OVOAVTIXRG TTOGYQAUUOL KOl TOVS EXTTOLdEVTIHOUS 0TdY0vS. H avdivon tov
TEQLEYOUEVOL OTOVdMV 0dNYEL OF «UHQOTEQES» OVTOTNTES OVOPOQLRA UE YV~
oeLg N/non deELotTeg TV omoiwv N VoEN umogel vo Stomotwbel pue ammhég
E0MTHOELS 1] CUVOVOOUS CUTAV.

H exAémtuvon aut) ®rdBe yvmoTirol AVILXELLEVOU O EVOTNTES, VITOEVO-
mreg ®nan O€pata Onwovpyet €va dévipo (PA€me Zynua 1) ota gulla tov
0TOtoV WIroovue va avilotolyioovue epwtioels. Kabe epwtmon amoteheiton
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a7t6 €va, OUVVOAO YAMOOHWY EXPOAOEMVY UECH TWV OTTOLMV OITALTETOL OITO TOV
eEetalOUeEVO VO TAQOVOLAOEL OUYRERQLUEVES YVADOELS 1)/ ®ow SEELGTNTES VIO T
noogy| astdvenong [Wikipedia 2006].

Méoo amd ) dwadraocia exhémTuvong eivor SuvoTdv va EVIOmOTOUV Pa-
OWrES €vvoleg 1 OeELGTNTEG, TTOV UITOEL VO, ETOVOMAUPAVOVTOL OF LOPOQETIRA
Béuara Tou syllabus. o mapdderypa, yio v motomoinon Paowwav deELo-
THTOV OTNV TANQOPOQLXY|, 1] EVVOLA TNG ATOONKEVONS VTTAQYEL ROL OTNV ETE-
Eepyaoia ®eWEvov alld row ota Aoyotind giuAla. Opoimg, ) €VvvoLa TG ovTL-
YOO ®ou emnOAMNoNg dwayéetar o oA yvowotmd ovixeipevo. “Eva
«rOAG» LoBepOTIHG TEOT OOl TEETEL VAL TEQLEYEL EQWTNUAL YLOL TV EVVOLAL TNG
QOO UEVONG KL EQWTNUA VIO TNV EVVOLO TG EXTUTTMONS aAAd 06 dLopo-
QETIRA YVOWOTIXA OVILXEIUEVOL ROl OYL EQWTHUOTA TG OL0G EVvolag o€ dLapo-
QeTWA Yvwonrd avirelpeva. Elval avayxraio, pe ®Gmolov Toomo vo ®ota-
YOApOVTOL OL £VVOLES TTOV ALOCUVIEOVTOL UE ®ABE €QUTNON WOTE va elvan du-
VO M EPAQUOYY RAVOVDV YL TO TAMB0C TV eEETACOUEVWV EVVOLAIV, TN OU-
YVOTITOL EPPAVIONS %.d. Ta to AGyo autd elval amapaitnTy n VoEn g ave-
EAQTNTNG OVTOTNTOS «EVVOLES», OTNV OO RATOYQAPETAL QUTY| 1) SLolovvdEo.
KdaBe 0€pa tov syllabus mpémel va €xel ) duvatdmnta va cuvdgeTon pe pio M
TEQLOOOTERES Evvoleg (PAEme Zyfqua 2).

Enumhéov, vrdoyel to aveEdomro enimedo «Exmaidevtirot Zroyotr Exude-
PUONGS» TTOU OUVOEETAL UE TS EQWTHOELS OTE VO, VITAQYEL LETONOLUOS TTOOOTL-
%0g delnNg Yo TO TAMOOC TOV EQWTNOEWV TOU TQOEQYOVTOL OITG OUYRERQUUE -
VOUG EXTTOLIEVTIROUS OTOYOVS KOl OUVETMS TOVS ®olUmrovy, (PAEme Zynua 2).

Syua 1: Aevoouxsj dourj tov sullabus xdfe yvwotixov aviixeyévov
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Zynua 2: Ataotivdeon Osudtwv, evvoLiy, EQUTHUATWY XAl EXTAUOEVTIXDY OTOYWY

TNQITIKAANTIKEIMENA

ENNOIEZ
ENOTHTEZ A
ExkmaideuTikoi Zroxol }
Empopewong
YMNOENOTHTEZ
EPQTHZH < A J
B OEMATA

Me v mopastdvem néBodo €xet eEaopolotel | avalvuon-exhéntuvon rwdbe
YVOOTIXOU OVILXELUEVOU OF KRQES OVIOTNTEGS, 1] dLoUVIEON TV EQMTUATMOV
ue Tovg OOAKTIROUS OTOYOVS %KoL 1 OUVOTOTNTO. CUUUETOXNS TTOAAGDV SLo-
(POQETLXWV EVVOLMV O€ ®AOE TEOT.

3.2. H epartnon

H epdmon amotehel ) dowxn povdado (building block) wag eE€taong now
OUVETMG TOU CUTOUATOTOUEVOL GUOTHUOTOS TLoTomoinons. Mio epddtnon
amoteleiton and €va ovvoro Yneidwv (components). Kdabe ynoida opiCetan
oo €va ouvolo peta-dedouévmv (metadata), To omoto yopaxTnlCel pio eQw-
™ON 1600 eXTOoLdEVTIHG GO0 Kou TeEYVoloywrd. To ouvolo twv peto-Og-
SOUEVWV QUTWV OLOLPOQOTTOLETOL e BAON TO €(O0S TN EQWTNONG.

To ovvoho TV YyMmeidmv pag egwTnong, aveEdgTnta amd 1o £(00g TG, £XEL WG
arorovbwg (Zyquoa 3):

Exgdvnon: ogiletan oo €va ovvoho Tohvpeondv avurelwévav (m.y. Kei-
UEVO, ErAVa, Mxog ®Aw). Baowouévog ota avureineva avtd o egetalouevog
AOAE(TOL VO TUOOVOLAOEL OUYRERQLUEVES YVAOELS 1)/ now OeELGTNTES VTS T
LOQPY| OTTAVTNONG.

Apyela Egyaciag: opitovtan 06 to ovvolo puorav aQyeiwv (physical files)
VTTOAOYLOTIXOV EQPAOUOYDV (AOYLOUKO), TOL OTTOIC. CUUUETEYOVY dueoa 1) Euue-
oa otV eEetoonxry duadwmaocio. Me 10 600 puord ayeio ogiCetat To agyeio,
OV TTALOAYETAL ROTA TN XOYoN OeSOUEVOU AOYLOWKROU %o amoBnueveTOL OE
omolodNToTe uoyvnTno f/xon omtird péco tov HYY (m.y. Znhnpdg dlorog) pe
OVYRERQUUEVO Gvopa xow rotdAngn. To apyelo eQyaolog xonotuomolovvTaL
®natd ™ eE€taon deElottmv. O eEetalouevog HEom TG EXPOVNONG ROAETOL
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Vo eXTEMETEL EVa OUVOLO EVEQYELWV TTAVM OTO 0pYEl0 gpyaoiag. "Eva apyeio
£0Y00T0G OVUUETEYEL dueoa otV EEETAOTIXY OLOdLHOOTCL, GTAY 1) EQAQUOYY OTTO
™V omoia wopdyeTow elival TuRua Tov vt eE€taon syllabus. Téhog €va apyeio
€QYOOT0LG OVUUETEYEL Eupeda otV €EETOOTIXY] dLodLRaO(0, GTOV 1 EQOQUOYT
OTT6 TNV OTOIaL TALQAYETOLL, YONOLUOTOLEITALL VL0 THV EEETOION YVMOONG 1)/%an dE-
ELoTTtov 0€ #ATOL0L OTT6 TO YVWOTIHA aviineipeva Tov syllabus xwois 1 v Ao-
YO EQOQUOYN VO TOTELED PEQOS TG EEETAOTENS UANG.

Iibavéc Amavrijoeis: »a0e mBavy omdvinon opiletal amd €va, GUVOAO TOAV-
ueorav aviepnévmv. Kord m didoxreia g eE€taons o eEetalonevog vohel-
TaL Vo EMAEEEL eXElVOL TAL TOAUUEOLHA AVTIXEINEVQ, TOL OTTOLO. OTTOTEAOUV TN
omOoT| OTTAVINOY 08 eSOUEVT EQWTNON.

Synua 3: Ta douixd otogyeio puiag eodTHONG

Exquvnon EPQTHZH
A A
ZUVODEUTIKG . Kavoveg
Apxeia BaBuohdynong
v
ATIavTROEIG

Kavoves A&ioddynons Eodtnons: opitovv tov unyavioud aEloAdynong »dbe a-
TEVTNONG OTTd TO CUTOUATOTTOUEVO GUOTN UL TiLoTtorroimong. Mua. astdvinon &v-
VOTow VoL €YEL TLG OMGAOVOES LOQPES. 0) ETAOYY OIS 1) TTEQLOCOTEQMWYV TLOOVHV
dedopévav amavinoewy, ) eXTELEOT VOGS GUVOLOU EVEQYELMV, Y) ROTOYMOLON
YAWOOLRMDV EXPEACENMY, TOV AVILITQOOMITEVOUV T OWOT OTTAVTNON, O) HoTa-
X000 0UVOETOL OvTireLuévou (mt.y. IToAvpeotnd vind, puowmd agyelo epapouo-
YIS %.d.), TO OTO{0 AVTILITIQOOMITEVEL TY) COOTY CTTAVTNOT| KoL €) OUVOVAOUSS CAwv
tov mponyovuevay. To autopatomomuévo ovotnuo te PAor TOUS ROVOVES
OELOAGYNONGS ROAE(TON VO ATTOQPUOTIOEL, atv 1) SOOUEVY amtdvTnon elvan ooty 1) GyL.

Kavoves BaBuoloynons: ogllouvv Tov unyovioud HEcm TOU 0TOLOV TO CUTOU-
tomomuévo ovotnua fabuoloyel tic amavrioelg tov eEstalopévav. Ta ehd-
yLoto. dedopéva, Tov AAUPAVOUY XMDOEO OTO UNYOVIOUS 0TV, lvol To €id0g
%o 0 faBudg duorohiag g ®dbe eprdTnONG.

Svvodevtind Agyela: 0moTEAOUV TAL TOMIUECIRA AVTIXELUEVO (EXTOS TOU RELUE-
VOU) TT0V OUVOJEVOUV TAOO TNV EXPWVION 600 HOL TLS TLOAVES TTOVTNOELS ULOS
€0WTNONC.



TeCert: "Eva oloxAnowuévo seoifdAlov diayeiotons

3.3. Ta €idn twv eowtijoewy

Eowtnon: Aoaotnototyra epagouoyijs

2t epddTnomn THmmov “dpaotoLdmTa epaouoyis” o eEetatouevog xaieitan
Vo eXTELEOEL €VOL OUVOLO EVEQYELDV TTAVM 0TO aRyeio epyaoiog. To ouyxe-
AOLUEVO CVTLXE(UEVO TMV EVEQYELDV QUTHOV OQICETOL QTG TNV EXQPAVNON TG
€0MTONG. Q¢ amdvinon AapuPfaveToL T0 ATOTELECUO TWV EVEQYELMV OUTHV, TO
omoio oty ouvéyelo agloroyeiton xou fobuoroyeital pe oVTOROTO TEOTO 00
70 (010 To ovomua. Q¢ maEddetypua, amwd TV motoromon Paowmav deEo-
THTOV YoNong vrohoyloni, mapabétovue omv Ewova 1 gpanon dpaotnoio-
TITOS EPOQUOYIS.

Ewdva 1: Eodtnon 0paotnototnras epaguoyys

e el e S| (D) w2 5

|_ Emtpevn Eparman [ |m-mwnamm-l1c(| e ot m""’“"’w | Tedng Exeraong |

Epwrmen - Entigpyonia l:wivw!-! 116 - Auoxodio: #

—
No @hhdESre 1y EmAcIOOn awisra aToug yopaxifpe; 100 thicy LYMERTATRCH iy QEEEYNHTIH WABHTH oF kovoed

2 BIOMA T XM BLARIEAAIA-nprv.dot - Microsolt Werd
At Enchioyonia MocPod) Boovonth Masph) Eavdds Mook Mapdps Goffiod
Drsnd&[h Bo-al 3 me - wi sz-lprjpEEEE

e R O O G A B T T O o LR

ZYNEPFATIKH KAl AIEPEYNHTIKH MAGHEH

Zrov Topéa TN exmaileuong mpwrapgwe pého mails n TE g Tou &

(pE T 197, pu I
prvdpara, yhboon gdpareg, SidBeom KTA.) Kol O} povo ol YWIGEK Tou,

g prwparier) Sifookakic opifoups T evepyomoinom TG oyEong Kal 5
Mg sAAnAETIGPOOTIC Twy pehaw TG opddag. n omoin avadeikvie To
avBpdmmve Suvapike ka Tig iIBlTepdTTEg Tou KeBevdg. IZTdyog TG W)
Eivar n uvr.crrluf,q Geflomresy km 1 BeAticoon iwevornTew Tou 8a
apyikd o1V TPOCWIKY Tou [uwh
Ko cnr| owt:m arny mw:hpanm‘] Tow.

| st [y G | mptemtrpen - . v OCH AT - L-A-=F=20w.
Tola | Debrm 1 L el v

Eodtnon: Kieiotov Tvmov

e ®AelotoU THmov epdTNON 0 eEeTalouevog raleltal vo 0ploeL WG outd-
VINom €va oUvoho amd TS TBAVES amavtiioels mov €xeL oty didBeon tov. To
oUvVOAO 0WTO umoel va meQLEyel wio povo mbavy omdvinon, ondte %L o
TUIOg TG €QWTNONG OvopdleTon amdrs emAoyric j TOMES mBavEg amavty-
O€1G, OTOTE %Al O TUTOG TG €0MTNONG ovoudietal mwollamiiec emdoyrc. H
aEloldynon row n faBuordynon g ardvinong tov eEetaldpuevou yivetor ue
AUTORATO TEOTO.
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Ewova 2: Eodtnon Metxtov Tvmov
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Eowtnon: Meixrov Tomov

Eopwtjoeig uetxtot timov ovoudtoviot oL EQWTNOELS, OL OTTOLES TEQLEYOUV
%o aEyelo eQyaotag ®abwe emiong xow mMBavES amavtioels. Me faon v expn-
VNON ™G €0WTNONS 0 eEetalouevog vaheltan vo eAEEEL TV(-15) OwOoTi(-€C)
MOAVES ATOVINOELS, Aoy TEMTA OUWS EXTELETEL EVOL OUVOAO EVEQYELDV OTO
opyelo gpyaoiog. Q¢ mapdderyua, otd Ty motoroinon faowadv deElotitmy
xonong vroroywon, mopabétovue oty Edva 2 epdtnon pewmtou tomov.

3.4. To Teor

Bdoel tov syllabus xow g avdlvong mov meQrydpoviol ota oxfjuota 1
%O 2 TQORVITEL EV TELEL EVOL OUVOLO EQMTHOEWMYV TOU EVOEYETAL VO YONOLUO-
omBoUV 0TO TEOT TLOTOTOMONG YVAOOEWV N/%an deELoTitmv, Tov TEOodLoQI-
Cetal amo TS ATALTHOELS TOU TQOYQAUUOTOS OTTOVOMV.

KdaBe Teot, mov ovppetéyetl oty eEetootint dradixaoia, eival €va ovvoho
artd epwtioels. H mogaywyr| Tmv Te0t emituyyaveTol UE T (oo evog modTu-
mov teot (test template) (Zyrua 4). Tia tov mpoodLoQLoud Tov TEATUTOL TECT
XONOLUOTTOLOUVTOL Ol OXGAOVOES TAQAUETOOL: 01) TO TABOG TV EQMTHOEMV
TOV TEOT, 3) 0 YOGVOG ATTAVINONG YO TO CUVOAO TMV EQWTHOEMY, V) TaL EimEdL
dvorohiag Twv €QWTHOEWYV, 8) TO TAO0C TV EQWTHOEWMY, TTOU CUUUETEXOUV

10
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oo %dBbe €(00C €QWTNUATWY, €) TO TOOOOTA CUUUETOXNS TWV ROUPwV TOU
syllabus ota mapaydueva Te0T, 0T) TO. GQLOL (TTAVM RO RATW) YLOL TO TAO0C 1oL
70 €(00C TV EVVOLMV TOV BoL CUPUETEYOVV OTO TEOT L) TNV amaitnon wdluymg
1 W CUYREXRQLUEVMV EXTTOLOEVTIRDV OTOY WV

Me pdon to ToQamavm, 1 mBavoTTo CUUUETOXS WLOS EQMTNONS OF €val
TeOT elvou 1 axdhovon:

4
P(x.€Test) = A; [ wy
k=1

GmOV, Wy T0 BAog cuuueToytig #Abe xSuBov arrd To dEVTEO Tou syllabus o A
ovvteheotig, mov eEaptdtan (elte BeTnd elte agvnTnd) (a) oo ) dloomoQd
TV ®xAEwdelowv epumioewv o B€nata, (B) To TAB0g Twv evvolwv mov O€-
AOUUE VOL CUUUETEYOVV OTO TEOT %Al () TV RAANYPT) TOV EXTAUOEVTIRWV OTOYWV.

Zyqua 4: Hagpaywyr TEXT

APOTYNO TEET

-
e \\\ e »
TEET, ‘\’(—" TEZT
- TN -
‘\"\
> o v ) ) s ) » ; 4
EPOTHEH, EPQTHEH, | « . EPOTHEH, EPOTHEH,, | -« | EPQTHIH,
BAXIH EPOTHZEQN

3.5. H vymAov emmédov apyrrextovixy tov TeCert

H vymhov emmédov aQyltexToVInY TOQOVOLALETAL 0TO ZyNuUo 5 ovppmva e
v omoio. tTo TeCert amoteheitar amtd TR0 VITOOCVOTHUOTOL. ZUVOTTTIXG, TO
VITOOVOTHUOTO AUTA ival To. axoAovBa:

To Yrmoovornua Iapaywyyc eowtrioewy xar Agyeiwv ESetdoewy: to omolo
elvan vevBuvo Yo a) TV TaEAYWYN EQWTHOEMY, ) T Ouayelplon Tov nU-
%nAov Conjg wog epatnong. O wixhog Comjg Wog £QWTNONG TEQLAAUPAVEL TNV
NOTAOREVY] TNG, TNV EXTALOEVTLRY RO TEXVIXY QELOAGYNO TG %o TENOS TO
Eheyy S e amtd amhovg yonotes. O xunhog Lonjg Twv epmwTiioemv eEQ0QATEL:

11



Mévroopag

i) ovpPotdmta #dfe EQWTHUOTOS UE TO TQOYQOUUA OTOVAWV TNG ETLUGOPW-
ong, i) ApQLUovooruavty ®GAuyn EQWTNUATMY 1oL TEQLEXOUEVOU OTOVdWV,
iil) ®oTtaAAnAOTO TOV EIBOVE TV TEOTEWVOUEVOV EQOTNUATWY, V) ATOTEAE-
OUOTXOTNTOL TV TTQOTELVOUEVOV €QMTUATWYV, V) 0mddoon 0pbov Pabuot
dvonohiag oe xdBe epwytnua, vi) povoadmdTnro eowtnudtoy, vii) opfdmra
EQWTNUATMV %L Vi) YAWOOLKY] 0QTLOTNTA TV TTQOTELVOUEVWV EQWTNUATMV, V)
TNV TOQAYMYN TOV TEOT (G TEOT 0QICETOL £Vl OUVOAO atd EQWTNOELS), 8) TV
moLoTH1] aELOAGYNON TOVg ®a €) TNV avdBeon Twv TeoT o xdbe eEgTalduevo.

To Ymoovornua E&éraons: to omoio elvor vmevfuvo yuo Tnv: o) gupavion
€QWTHOEWV OTOV EEETATOUEVO, ) ROTAYQOPY ATAVTIOEWY TOV eEeTAlOUEVOU
%O Y) ovTOpOTN 0ELOAGYNON %o fabuordynon amavrioewv eEetalouevov.

To vroovornua Otayeipions 01adixaol®v TIOTOTOMONG: TO OO0 CUUPAALEL
ratohvtnd ot drayelpion dradwaotdv dnmg: o) doutionon uNTtEWov ®EV-
TOWV TLOTOTOMONG, B) diationon untpwov eEetalonévoy, v) duoyeloion mo-

Synua 5: H vynlov emimédov agyitextovixyj Tov QUTOUATOTOUEVOV
OUOTHUATOS TLOTOTTOMONG

c €@

Kataokeuaatng Texvikag Tester  AfiohoynTiig
Epwifigewy Epwrigewv Epwifocwy EguThoewy

Ymoouomua Napaywyn
Epwiioewy & Apyeiwy
Efetaoewy

Test File
[ YToouotnua

E&éraang

DB Apyeiwy EEgTacewy

Answers File

DB Eferaoewy

Ymoototnpa Alayeipiong |
Liadikaowy MoTommoinang

Eferalopevog

Kévrpo Miotemoinong
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YOOUUATOV dLeEaywyng eEETAOEWY OVA EEETOOTIXG KEVIQO RO AVd YVWOTIHG
avuxeluevo, d) mapovoiaon aroteheopdtmy eEetdoewy avd eEeTtalduevo, €)
dramienon evig nouPou evnuéQmong yia ®ade evAlopepOueVo.

3.6. H E&étaon

To vmoovotqua eE€taong €xel oxediaotel €tol, dote xdbe eE€taon mov
vAiomotel va fooiCetor 0to avtiotoly o QuoLrs aQyelo Te0T. ZUVETMS TO AoYL-
ouxé eyradiotatal uio, oEd ®oL €YEL TNV LXAVOTNTO VO VAOTTOL|OEL TTOAAOL-
mAéc eEetdoeis. Katd v wpa g eE€taong Oev eivar astapaitntn 1 VmoEn
2oL 1 XONON TOTKoY o eVEOLmviroy dixtvov (offline). Ov amavtijoelg Tov
divovtor ammd tov €EETalOUEVO amoBN®eEVOVTOL OTO OVTIOTOLYO PUOLXS OQYE(D
OTTAVTHOEMV.

To guowrd apyelo TeoT RABOS ®aL TO QEYEID ATAVINOEWV E(VOL ROUITTO-
YOOEMUEVO O OAN TN SLAQUELD TNG TTOQELCS TOV TG KO TTOOS TOV REVIQLHO
eEumnpemti TS motortoimons. Emuthéov, yio va Bewondel uio eE€taon ETKY-
PH mp€meL To. AmOTEAEOUATA TS VO ETLOTOAPOVV %Al VO TowToTow otV otov
AEVTOXO EEVTNOETNTY TNG TLOTOTOMONG.

ITp€meL va. onuelwBel 6tL 1600 T0 PUOLKG 0PYEID TEOT, GO0 %OL TO CLOYELO
OTTOVTI|OEWY TTEQLEYOUV OTOLYEID, TTOU 0lPOQOUVY TNV CUYREXQLUEVY EEETOLON, TG
nuegounvio. ®ow MEa eEETAONG, OTOLXEIDL TOV REVIQOU TLOTOTOMONS KO TQO-
onrmxd dedopEVa Tov EETALOUEVOV. ZUVETIME, TO QUOLXO 0RXELD TEOT RABLOTA
™mv endotote eE€taon povadiky now dev pmogel va yonowomomBel oe dhin
€EETAON OXOUOL KO OV TTEOXELTAL YLoL GAAY eEETaiom Tov (dlov eEetaldpevov. TE-
AOG Y10t VO «TQEEEL» TO TEOT TRETEL VAL LOYUOVY OAEC OL TAQRAKAT TEOUTOOETELS:

Evegyomoinon tov 1e0T ue Tov ®mdro Tou SLOYELQLOTH TOV EEETAOTLROU
1EVTQOU.

O eEetalouevog mAnntporoyel 10 0mOTé Avoryvwolotird row Kodird.

O vToAoYLOTHS TTOV TEEYEL TO TEOT OWVIXEL OTO TOMHG OIXTVO TOU OUYXRE-
OLEVOU EEETALOTIROU HEVTQOV.

4. Epopopoyn g mhotpoouag

Mo TQOoaQUOYT TG TAATPOQUAS TOU TEQLYQAPTNXE AELTOVQYEL YL val
VITOOTNEIEEL TO VITOEQYO THG TULOTOTOMONG TWV EXTOULIEVTIXWY TS A/BAOULaG
xnow B/Baduag exmaidevong oto mhaiowo tov €gyov «Emudopmon Exmodev-
v omv AElomoimon twv Teyvohoyudv ITAngogopiag ®or Emxovmvidy
oty Exmaidevon».
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4.1. ExAémtvvon tov meoyQduuatos omovony

AvagpeQSUeEVOL 0TO TEOYQUUUOL TNG ETUCQPMONS TWV EXTOULIEVTIRAOV OTIC
Baowég deEidtnTeg ¥01OoNGS VITOAOYLOTMVY RO dLadLLTOOV ETUAEYOUE G TOQJ-
dELYHOL TO YVWOTIRG aVTLXEINEVO TG EmeEeQYQOlOG REWUEVOU ®aL OxOAOVOMG
epaouotovpe ™ uebodoroyio (e TNV OmTOiC RATAAMYOUUE OTILS EQWTIOELS RO
TN ovvOeom Tov TEOT.

To 1° enimedo eXAETTUVONG YL TO YVWOTIHG OVTIXEIUEVO TNG EMEEEQYUOTIOG
nEWWEVOUL elvon: (o) Bepehaddels Evvoleg rou mepLpdrhov epaouoyns, (f) eme-
Eeyooio REWWEVOU %Ol OVIRELUEVOY, (V) LOQQOTO(NON YOQAKTHOWY KO TTOL-
oayRdgv, (8) avuxeiueva, (g) mivareg xow (0t) dvoyelioion painiic alnho-
yoaplag (1 evoTnTo oty eV aVOQEQETOL OTO TEQLEXOUEVO TOV TTQOYQAUUATOG
omovd®dv ol €xel ovumeQAMNEOEL yior AOYoug TANEITTAS TS AvAAVONS avaL-
(POOLXA. UE TO YVWOTLXO CVTIXELUEVO TG EEEEQYOOLOS REWUEVOU).

Enavahloufdavovrag v (oo dadirwacio avaivuong yio v evomro (o) Oe-
ueMmAELS €vvoLeg row TEQRAAMOV EQAQUOYNS, VLo TOQAdELYUA, TOTE OTO 2°
emimedo exhémruvong €xovpe: (a.1) Bepeldelg €vvoleg OUVTOENS RO ETE-
Eepyoaoiog rewévov, (a.2) dnuoveyio eyyodepov, (a.3) mpoPoréc eyyodpov,
(a.4) amobrinevon eyyodpov, (a.5) dvovypo xon xAelowwo eyyodgov, (a.6)
extimmon eyypdgov zou (0.7) to meQpdAhov epaguoyic emeEeQyaotog
HELUEVOU.

Téhog, avalioviog o€ 3° enimedo EXAETTUVONG TNV VITOEVATITA «OgueMm-
de1g €vvoleg oUvTaEng nou eneEeQYOOiog ®EUEVOU» EXOVUE TOL TOQARATMD OF-
noro: (o.1.1) évaEn epaouoyric eneEepyaotag xepévov, (a.1.2) repuatioudg
epaouoyig emeEepyaoiag xewévov, (a.1.3) mAnutpoldynon amhol xeluévou
(xapoaxtmiog, AEEN, TEOTAO, TAEAYQOPOGS, avadimiwon AEEewV), (a.1.4) 1 €v-
vola. Tov €yypdgov (oelida, evotnta, YAwooo eyyodpov) xou (a.1.5) n évvola
TOV TTEOTUTTOV €YYQAQOV.

Kdrtw omd 1o 3° eminedo eXAETTUVONG ELOAYOVTOL TO. EQWTIUATOL, TOL OTOLNL
OVOPEQOVTOL OE OUYREXQUUEVES OTTAES YVADOELS 1i/7on deELGTNTES RO PITOQOVY
vo. EETOOTOUV e PovadLrG TEAmo.

Me ) SLadiraoioL, IOV TEQLYQAPNKE TOQOTAV®, TO YVWOTIXG OVILLEIIEVO
g emeEepyaolog xewuévou umopel vo avolvdel oe 3 emimeda exhémTuvong
%o vo. dLopoepmBel €va 0€vipo ue padog 4. Zto oxfua 6 VITAQYEL ULOL YOO~
PLA1] OTTELROVLOT TOV EVIQOU TTOU OvaAUONKE TAQATAV®.

4.2. To teot motomoimong

Z0Upovo LE TO TEQLEYOUEVO TOV TQOYQOAUUOTOS ETLUOQPOONGS, TO XOOVO
enmalidevong noL Tovg EXTAdEVTIROUS OTOYOVG, TTov elyav Te0el, TOo mEdTULTO
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Te0T mov dnuovEyrOnre mepLéxer e&rjvia (60) epwTioels TIg omoieg o €Ee-
TaCOUEVOS EXTOUOEVTLHOGS HOAE(TAL VO OTOVTiiOEL OF 2 DPES %o 30 Aemtd.

To 1e0T mEQLEYEL eQTHUATA OIS GAOL TOL YVOOTIXG OVILXEIUEVOL TOV TTQO-
YOAUUOTOS ETLUGOPWONS, INACIN TS POCIKES YVWOIOELS, ETEEEQYAOIO RELUE-
Vou, AOyLoTixd UALO, OLadixTuo ®ou adAnhoyQapict ®aL AOYLOUKG TOQOV-
oloong.

Synuo 6: Hapdderyua exdéxtvvons tov syllabus oty emeEepyaocia xeyévov

TNOZTIKA
ANTIKEIMENA
ﬁ;ﬁg‘sﬁ;‘éﬁmf‘;ﬁa Enegepyaoia Ynohoylotkd Moyuopkd LDiadikTuo kot Baoeig
e KEIPEVOU QUkAa napousiaong ETKOWWVIES Aedopevay

2.1 Bepehwdelg 2.2 Encéspyuu[u 2.3 Mopchono[nun 24 mtu..tdp owon 2.7 Muayeipion

£woleg & neppaihov KEIWEVDU KOl YOPOKTAPWY Kal ’ £YVpagoU 2.5 AvTikeipeva 2.6 Nivaxeg podikie
£QapuOYNS QVTIKEEVIY napaypaguy i akknAoypagiag
2.1.1. OeeNiadelg

EVVOIEC OUVTOENG KaL 2.1.2. Anpoupyia 2.1.3. NpoBoAéc 2.1.4. AnoBrikeuan 21 M

enekepyaoiag EYypapou £Yypapou EYypdpou s

KEIPEVOU
kL) 2.1.1.2 Teppangpog 2.1.1.3 NAnxtpohdynon

EQAPUOYTIC T 1 pee—

ensEepyaoing Keyévou EDappoyg amAou KELEVOU

OL €QWTIOELS TOV CUUUETEYOVV O€ nABE TEOT RUTATAOOOVIAL WS TTEOS TO
entmedo duorohiog Toug oe tolol emimeda: evrohec, UETOLES %o dVOROAES (TaL
emimeda aUTd avTLOTOLOUV OTIS TOELS TEWTES ®OTNYoEies dtofdbuong wog
nhiporog pe 6 emimeda).

Emumléov, o€ Gha ToL YVOOTIRA OVTIHETUEVA OVUUETEXOVY ROl OL VO ROTN-
YOQ(UES EQMTNUATWV TGO TA. EQWTHUATA EQPAQUOYNS OG0 RO EQWTIUOTA RAEL-
0ToV TUTTOV.

Ztov ivaxra 1 epgpaviCovron avalutxd 1o €idog, To TA00og ®al to enimedo
OUOXOMOG TV EQMTNUATWYV TTOU CUUUETEXOUV O ®A.OE EEETAON TLOTOTOMONG
0€ OAQL TOL YVOOTLRA AVTIXEIUEVQL.

Aopfavovrog voyn to fadud duoroliog Twv EQMTNUATWY, TTOU CUUUETE-
YOUV OTO TEOT, TNV «OUOTNEGTNTA» 0TV OUTOUATOTTOLNUEVY SLOEBmON %a T
duafepanndta Tov 1e0T, 1 Pdon emTuyiog Yo To TE0T opiotre wg 60%
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aveEdotnTa amd TV emituyio o€ ®ABe yvwotxd avireiuevo. Me autdv tov
TOOTO, OV HATOLOS CITOVINOEL EMTVYXWMS OE Topamdvw amd 35 epmtiuata
(aveEdomroa pe to Babud duorohiog Toug), Bempelton mg EMTVXDV O OWTN
™v eE€Taon.

[Mivarag 1: Avdivon tov mpoeid Tov Teat eEéTtaons

BAZIKEZ EIIEZEEPTAZIA AOTIZTIKA AIAAIKTYO KAI  AOITEMIKO  ZYNOAO
INQXEIX  KEIMENOY OYAAA  AAAHAOIPAQIA TIAPOYZIAZHZ

Einoheg Eqogpoyic 3 5 6 6 2 2
Méoec Egaguoyric 4 4 4 5 3 20
Avonoheg Eqogpoyic 0 3 2 2 1 8
Etrohec ®heroton mimov 2 1 0 1 0 4
Méroteg #helotov timov 1 1 0 1 0 3
Avoroheg xhewotov Timov 2 0 0 1 0 3
2YNOAO 12 14 12 16 6 60

4.3. AptBuntind dedouéva

210 mhatolo tov €gyou to YITEIIO €yel motomoujoel 66 €QyaoTiol vwo-
AoyLotav ov ovopdlovron »évrpa motomoimong (KEIIIE).

‘Oha oo KETIIX eivon movemiotnuoxd QY0oTOL0 VTTOAOYLOTAV ROl ETTL-
AExOnnay, MOTE VA HOVOTOLOUV TOOO TLG AELTOVQYLRES QITOUTHOELS TOU AOYL-
ouxov eE€taong, ahhd ®vpiwg Yot TEoadidovY T ATAULTOVUEVO KVQOG OTNY
eE€raom, eEaopaliCovv otabepdtnta dadraoitdv, VYmAES tayvtnteg oto Oi-
UTUO ROQUOV, TEYVIXY VITOOTHOLEN Xl ETMTAEOV HUAMITTTOUY YEWYQOPIXA. O
TN XWEOL.

270 TAOLLOLO TOV VITOEQYOU TG TLOTOTOMONS TV EXTOUOEVTIRMV EYXOVV TQOL-
yuotomow et péoo o €va €tog epappoyng 60.000 mepimov andmelpes moto-
momong ex twv omoimv 50.000 seplmov vjtav emituyeic.

Tt vou vouBovv oL avayreg TToQOYmYNS Tmv 0DV Twv eEeTdoewy, ndde
efdondada, mapdyovron 10.000 dwagopetind teot. Ao owtd puovo to 2.000 me-
VOOV GAaL TOL TEOT TTOLGTNTOS KO UITOQOUVV VoL SLoTEBOUV OTOUS EXTOUOEVTIXOUC.

To TANEOPOQLAXG CVOTNUO TS TLOTOTOIMOoNS €L EEVNQETIOEL TAV® OTTO
1.000.000 poofdoels amrd ¥0NOTES OTO XEOVO EQPOQUOYTS Tov. ZTo oxfqua 7
eupaviCetan 1o TAO0g TV SLOPOETIRMV TEOOPACEMY YONOTWYV, TOV EXOUV
YONOLUOTTOLOEL TO TTANQOPOQLOXG CUOTHUO. VLo ®AOE MUEQQL.

Ztov 0oLEovTo dEova elvor oL NUEQES EPOOUOYNS TS TLOTOTOMONS Ot
1/1/2005 €mg »ow ouega eve otov ®dBeTo 10 TAB0S TV TEOORACEWY, TOU
€xyovv eEummpemOel. AE(Cer vo onuelwbel 6t 0 u€ocog 6pog TEOOPACEWV
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avégyetar o€ 2.000 epimov yia xda.0e Nuépa, evd 010 13% twv nueQV oL To-
ofaoeLg yia xo1om Tov TANEOQOELOXOT CUOTHUATOS eival Ttdvm amd 5.000.
Zymua 7: ITAj6og yonotdv mAneogpogiaxov ovoTiuatos avd nuéea
10000
9000 ‘

|
8000 ' |
7000 Wi ‘ y l‘
6000 |
5000 | | | | A | |
4000 I \
3000
2000 HEH niml , i i

1000 1 |/ L Y I '

4.4. H oyt mepiodog motomoinong

Katd v mpwn mepiodo motomoinong, mov dijoreoe and 1/1/2005 €mg
no 31/3/2005, ovupetelyov otig eEgtdoeis motomoimong 35.000 mepimov exmol-
devtirol. A avtovg t0 62% empuoppddnxrav otig faorés deEldtnteg oTo
mAalolo avtov Tov €Qyov, evd to 38% ovupetelye anevBelog ot dadinaoio
NG TLOTOTOIMONG XWEIS VO ETLUOQPWOEL o€ 0Td 1O €QYO.

Eniong, otov sivaxa 2 eppaviCetat 1 ®otovour] o€ ELOXGTNTES TWV EXITOU-
OEVUTIRMV, TTOV CUUUETELYOV OTNV TLOTOTOIMON RaTd TV TEWTY TTEEiodo. Emi-
mAéov, ot 31 »no oy 4n oA epgaviCetol To MO0 TV EXTOLOEVTIRDV
ovd eldmdTTa avdloya ue to av eiyav empoepmiel § oyt o avtd To €Y.
And 1o dedouéva owtd elvor aEloonuelmTo OTL Ol EXTALOEVTIXOL, TTOU
TEOEQRYOVTAL OTTO TS BETIRES EMOTHUES CUUUETE(YOV OE PEYUAUTEQO TTOCOOTO
OTNV TUOTOTOM oM WIS va €Xouv emuoepmbel oto mhaiolo tov €gyov.

EvOiapépov maQovoldlet To yodgnua pe to TiB0og TV 0wotdv OTovTii-
OEMV, TTOV £YOVV dMDOEL OL EXTOUOEVTIXOL, TTOV TEOONADOY 0TV TTEWTY TEQindo
TLOTOTONOoNG. 210 oYua 8 TaEATNEOVNE OTL 52 CWOTES artavTioels €xovv 1859
exmoudevtinol xou amotelel v moAvmAnO€otepn oudda. O p€cog 6p0g CHOTHV
amovtnoemv eivon 48,5%, v 10 T0000TO emLTUYioG Eemepvdel 1o 88%.
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Tlivarag 2: Etdixotntes exmaldevtingdy Tov CVUUETEAY OTNY TEATH TEQLOOO
TLOTOTTOIMONS

EIAIKOTHTEZ ZYNOAO EINNIMOP®QMENOI MH EINIMOP®QMENOI
AAZKAAOI 10.573 6.948 3.625
PIAOAOTOI 2.258 1.438 820
MAGHMATIKOI 1.910 1.063 847
OYZIKH ATQI'H 1.897 1.193 704
PYZIKOI 1.343 691 652
AITAIKH ®IAOAOTITA 1.177 732 445
NHITIATQI'OI 1.107 708 399
MOYZIKOI 464 239 225
BGEOAOI'OI 462 310 152
XHMIKOI 434 237 197
MHXANOAOI'OI 387 229 158
TF'AAAIKH ®IAOAOTTA 381 244 137
ZYNOAO 22.393 14.032 8.361

Zynua 8: IAj6os owotdv amavrijoewy

2000
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600
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-
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Téhog o010 oYU 9 TOEOVCLALETOL O HECOS OQOS TWV CWOTMY OTTOVTIOEWY TTOU
€xouv dMOEL OL EXTOUOEVTLHOL OE OYEO0N UE THY NArial TOUS o ovdAoYOL UE TO OV
elyav empopemBel 1 Gy og awtd o €oyo. TTagatnoovue 6t m dLopoed NETAED Twv
EMUOQPWOEVTMV EXTAUOEVTIRMDV OTTO TO TOOYQUUUOL THG ETTLUGOPONG KOL CUTAV
7oV TEooABaY roevBeloy OtV TLOTOTOMON Elvou tuxE (2-6 TOROTAVM CWOTES
OTTOVTYOELS OL YY) ETUUOQPMUEVOL), OTOLYED TTOU divel eVOEEELS GTL TO TEGYQOUOL
™G EMUSOPMONS TETUYE TO OTOYO TG EMUSOPWONG O€ Paoneg deELTTTES.

Synua 9: Méoog 6p0g owot@y amavtioewv avd nlixia (e Tov 600 un
ETUOQPWUEVOL AVAPEQOVTAL OL EUTTELQOL YXONOTES, TOV TEOOHABaY amevbeias
OTNY TUOTOTOMON YWEIS va, TEQATOVY ATtd TH AlAdLXATIA TNG ETYUCQPWONS
TOV £QYOV)

ZQOZTEZ ANANTHZEIZ

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

HAIKIA EKMAIAEYTIKQN

[== MH ENIMOPOOMENOI 8- ENIMOPOOMENOI Linear (MH EMIMOPOOMENOI) — Linear (ENIMOP®AMENOY)

4.5. Eowmuoatohdylo motoroinong

210 TAOL0 TG E0MTEQXNS AELOAGYNONG TOV VITOEQYOU TG TLOTOTOMONG
oL EXTTALOEVTIXOL, TTOU OUUUETEXOVY OE QUTHV, ROUAOTVVTOL VO, CUUTANQWOOUV
niextoovind €va epwtmuatordyo [PHPSurveyor (2006)].

To gwTNUATOAGYLO aTOTELETAL ATTO TOL TOQARATMD UEEN:
Mé€pog A: epWTHUOTA TTOV ALPOQOVY OTNV EVNUEQMON YLOL TO QYO0
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M¢€pog B: epmmijuato avagoourd UE ToL XEVTQU TLOTOTOMONG
M¢épog I': epwtipato avagmond e TO TEDT TLOTOTONOoNG

ME£pog A: egwTHUOTA OYETIXA UE TO ETIONUO VMHO TQOETOLUACIOS YLOL TNV
TLOTOTOMON

Mépog E: epomuata oxetird pe ) yonon H/Y and tovg exmoudeutinoig

ME£pog Z: e0mTUOTO OYETIXA LE TO OYOAKRG EQYOOTNOLO RO TV O ON TOV
atd TOVC EXTAULOEVTIROVC

Mépog H: epwtipata yio Tov ToLoTixns }oQoxtnoLops tov deliynatog

H ooy otomotixy emeEeQyaoio Tmv omaviioemy TOV EXTAUIEVTLROV Yi-
VETOW UE TO OTATLOTRG TtokéTo R, [Faraway (2004, Harrell (2001),Verzani (2005)],
%o TEQLAAUPAVEL 0QLopEVOL artoteAéopata oo Gha T uéEn. Epgvvnuind evoio-
@EQOV TTaEOVOLALEL TG00 M SLOIOUVIEDT % EQUNVEIDL TWV OITOTEAEOUATWV OF
OY€0M UE TOL OVTIOTOLYO EVONUATO OTO TO EQWTNUATOAOYLO TG ECMTEQLRNS
0ELOAGYNONS TS EMUSQPMOONG, GO0 XL 1] CUOYETLON TOV ATAVTI|OEWV UETOED
TOVG, 1OTE VO foeBoUV evdeydueveg OLOOVVIEDELS /%Ol TAOELS.

To otototnd deilyna

To amote éopata, Tov TOUQOVOLALOVIOL OE QUTH TV EQYOOL0, TTOOEQYOVTAL
arté ™y oy eneEepyaoia 28.100 epwmuatoroyinv. To 47% eivan dvdpeg,
eva 10 53% elvan yuvaireg. To 73,6% twv exmoudevtinev Tov delypatog €xovv
emLpooewel oto mhaiolo Tov €yov.

>0 oynuo 10 woEovoldtoviol oL AaVTOELS OTHY £QMTNON YLO. TTOON-
yovuevn yvaoon xovjons H/Y.

Zyiqua 10: Hoonyovuevy yvaan yorjons H/Y

Kapia (1) 15,00% =

o

» Kahrj (4) 27,58%

Mikpry (2) 25,73%

T Métpua (3) 31,69%
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A7té toug exTodEVTIROUS TOV CUUUETEY ALY OTNV TLOTOTO(NON oL 4 OTovg
10 dnrwvovuy rapto 1 wren meonyovuevn yvaon xorjons H/Y. Zuyxrexouuéva
10 15% amdvinoe roapto yvaon xou 1o 25,73%, ot elye pwron yvoon.

Téhog oto oynuo 12 ToQovoLdLETOL TO LOTOYQOUUO UE TS NAHXIES TWV EXTTOU-
OEVTIRMV, TTOU CUUUETEDY OV OTNV TLOTOTO(N 0. ATO TO LOTGYQAUUO. TTQORVITTEL
6t 10 70% TV EXTOLOEVTIRMDV, TOUV CUUUETEY OV OTNV TLOTOTOMON), E(VOL OTTo
36 €mg 50 eTv.

Synua 11: Hluxia exmaidevtindy Zyquo 12: Eiote ixavomomuévor amo
OV CVUUETEYOVY OTNY TLOTOTTOMON Tov TEYVoLoyind eSomhioud tov KEIIIE

45,00% 45,00%
40,00% 40,00%
35,00% 35,00%
30,00% 30,00%
25,00% 25,00%
20,00% 20,00%
15,00% 15,00%
10,00% 10,00%

5,00% 5,00%

0,00% 0,00%

<25 25-30 31-35 3640 4150 51-55 56-60 1 2 3 4 5

Ta »évrpa motomoimong

Zmv evémro B tov gpmtnuotoloyiov to EQmTRUOTA ApOQOTV TOL REVTOO
TLOTOTOIMONG.

O\ amavtnoelg oty epdtnon «Eiote 1travomomuévog ams Tov TeXVoLoYLrG
eEomhond tov KEIIIZ» mapovoidlovron oto oxnua 12. To 82% twv exsou-
devtrdv dhadvouy wavomotuévoll. Zvyrexouuéva, 1o 44,4% tov exmondevtt-
1OV ONADVEL TTOAD ttavomompuévo %ot to 37,6% mao ToAD tHovoTTOUUEVO.

Ou aravijoelg otyv epdtnon «Eilote wavoromuévog/n amd v elooym-
YR EVNUEQMON, ROTA TN OLAQXELD THG TLOTOTOINONG, WS TEOS TOV TEOTO
QTTAVTNONG TWV EQWTHOEMYV TOV TEOT;» TapovoLdtoviatl oto oyfjua 13. TIdvw
0716 10 80% TV EXTOULOEVTIRDV SNADVOUV TOAD LROVOTTOMUEVOL.

OL amavTioELS OTNY EQWTNON «AVILUETWITIOATE RATOLO TEYVIRG TEOPANUAL
®notd ) dudoxela g eEETaong;» apovotdloviol oto oxfua 14. Zto onpeio av-
10 TEETEL VO TOVIOTEL OTL TO TEOT TLOTOTOMONG TOALYUATOTOLELTAL OTO TOALY-

1. H xAipona 1-5 wov epgpaviCetar otov 0ptlldviio GEova oMMV EQWTHOEMY EQUNVEVETOL WG:
1: KaBdhov 2: Aiyo 3: Métowa 4: Agretd 5: TTohd
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HOTHO TEQLRAAAOV TV EPAQUOYDV, TTOU €YEL MG OUVETELD OF PRQO QOVIXO
Lo vo. xonoLuorolotvran dLodoyind GAES OL EQPAQUOYES YOOPEIOV, aVOi-
YOVTOG Ue TNV EVAEEN ®AOE EQWTNONG 1O XAEIVOVTOS UE TV OAOXM|QMON TOVG.

Synua 13: Eiote ixavomomuévos/n
amo TNV eLOaywYLrlj EVRUEQWOT,
%#aTd ) OLAQXELQ TS TLOTOTOMONG,
WG YOS TOV TEOTO ATAVINONS TWV
EOWTIOEWY TOV TEOT,

45,00%—

40,00%

35,00%
30,00%—
25,00%
20,00% —

15,00% —

10,00%

5,00%

0,00% T T T T

Synuo 15: Yaro&e emapxric aptbuds
TOOYQOUUATIOUEVQY TULOTOTTOLOEWY
XOVTd OTOV TOTTO €QYA0iOs 1}
xarowxiag oag;

Nau (¥) 78,95%

22

Oy (N) 21,05%

Syquo 14: Aviuetwmioate xdmoto
TEYVIRO TOOPANUA xaTd T didoxela
™m¢ e&€Taons,

Nat (v) 16,54%

Ox (N) 83,46%

Zyua 16: To mwepipdriov Tov
Aoytouxov eE€taons mooo gilind xat
evyonoro frav;

50,00% —

45,00% -
40,00%
35,00%
30,00% —
25,00%

20,00% —

15,00% |
10,00%

5,00% |

0,00% T T T T
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To oA VYMAS T0000TS TOU «Oyw» (83,46%) OTIC ATAVTOELS TWV EXTTOU-
devtrdv Onhavel T «otabepdtntas Tov Aoyiouxot avtépotg eE€taons. To
OUUTEQUOUAL OUTO EVIOYVETOL AL ATTO TNV OITAVTNOY OTNV ETOUEVY EQWTNON
«AVONrE TO TEOPANUC AUTS PE THY TOEEUPOON TEXVIROU;» OTNV 0TTol0 LGVOo TO
15% 1oV exTAdEVTIROV, TTOV OVILUETOTLOAY 0QYLHA TTEOPANUOL, CUVEXLOOV VoL
€youv TEYVIHG TEOPANUO ROl UETA TV TOREUPaoT Tov TeXVIX0VU. EmtmAéov, To
VYNAG TOCOOTS OVTLUETWITLONG TWV TEYXVIXWV TEOPAnudTwy, mov eivar 85%
OMAGDVEL HOL TNV ETOLUGTNTOL TV TEXVIRMV OTA ®EVTQA TLoTomoimong. Téhog, 8
otovg 10 exmoudevtinovg SNADVOUV LRAVOTONUEVOL OTTG TN YEWYQOPLKY %O
tavoun] twv KEIIIE, agot oty egwytnon «YmneEe emooxrig aolBuds tooyoou-
UOTLIOUEVWV TTLOTOTTOLHOEWY KOVTA OTOV TOTO £QYACTOS 1| XOTOLRIAS OOGC;» TO
78,95% amdvinoe «Now» (BAéme oynua 15).

To teot motomoinong

Sy evomra I' tov epwtnuatoroyiov avorticoovTal EQWTHUATO OYETIRA
LE TO TEOT TLOTOTOMONC.

v epwon «To megudArov Tov hoyiourot eEETaong TG00 QIAMKO ®ou
gUyENOTo NTow;» TAve oo 8 otoug 10 exmandevtinoic MAWVOUV «ToAl» €mg
«TAQA TOAU» PLMRS ®ow €0YONO0TO. 210 oxfua 16 ToQovoldfoviol oL amavTi-
OELC TV EXTOULOEVTINWV.

Ou amavtijoelg omv gpwon «To test moTomoinong TGO AVILITQOOM-
mEVTIKO VITEEE O€ ox€om ue ™ dudayBeioa UAN;» maovoldlovial 0to oyua
17. Ou 6 otovg 10 exmoudevninovg to Potorovy ToA) aviimpoowmrevTind. To
amotéheona autd emPePoLdvEL TOV LOYVELOUS OTL 0 aLBUGS TV 42 WEMV
EMUOQPWONG OEV TV ETARKRNG, YL VO ROUAVPOOUY ETOQRMDG OL EXTOULOEVTLROL
OTOYOL TOV TTROYQAUUATOS OTTOVOMDV.

e ovtiBeon pe 10 TEONYOUUEVO OUUTEQUOUT, 3 OTOVS 4 EXTALOEVTIROUG
BewEovv ATl TG00 T0 TAB0C, 00 %O 1] TOWIALCL TV EQMTNUATMYV, NTAV AT
7oA €0G TTAQOL TTOAY LXOVOTTOUTLRA. AVTO TTQORVITTEL OTTG TLS ATTAVINOELS OTO
eodtpo «I1600 wovorrommird 1oy 1o TAB0g %aL 1) TToLrIACL TV EQUTHOE WV;»
OV TTALEOVOLdLovtal oto oyxfjua 18.

Emumhéov, 4 otoug 5 exmondevtinoig Bewpouv to emimedo duoroliog ava-
uevéuevo. To ocvumépaoua outd TEORVTTEL OO TLS ATTAVTNOELS OTO EQWTNUCL
«O Pabudg dvorohiog g eEET0ONS NTOV O AVAUEVOUEVOS;» TTOV TOLQOVOLA-
Covtow oto oyfua 19.

Eviiagépov mapovoldtovv ot amavtioels oto gpatnua «I1doco cog dv-
oxOLePe 1 SO TV EQWTUATOY ®atd TV eE€Ttaon;» (PAEme oyjua 20). H
oYeOGV OLUPETOLXT] ROTOVOUT] YUOM OIt6 TNV OVAETEQN amtdvinom 3 avadenviel
™ OuoroAioL TOV €X0UV GAeS OL eEETOIOTIRES dLOOWOOTES OE OYEON UE TN COPY|-
VELQL 0TI SLOTUTTON TWV EQWTNUATMOV RO THV EXTALON TS TTEQLYQUPNS TOUG.
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Zyquoa 17: To teot miotomoinons
TO00 AVTLTQOOWITEVTIXO VIToEe
oe oyéon ue ™ ddaybeioa vAn;
45,00%
40,00% —
35,00%
30,00%
25,00%
20,00% |
15.00%
10.00% |
5,00%

0,00% —

Synua 19: O Babuos dvoxoliog tns
e&éraons frav o avauevouevos;

—

\Dxt (N) 19,38%

Na (Y) 80,62%

Zyqua 18: IIéoo ixavomomtind rjray
10 A0S xau ) woLkIAia TwY
eowTHoEWY;

55,00%
50,00% —
45,00%
40,00%
35,00% |
30,00%

25,00%
20,00% |
15,00% |
10,00%
5,00% —

0,00%

Zynua 20: Ildoo oag dvoxdreye
OLaTITWON TWV EQWTNUATWY XATA
v e&éraon;

32,50%
30,00%
27.50%
25,00%
22,50%
20,00%
17.50%
15,00%
12,50%
10,00%
7.50%
5,00%
2,50%
0,00%

[Tpogtowacio yio To TEOT TLOTOTOMONG

Zmv evoTro. A TOU €QWTNUATOAOYIOV TOL EQWTHUOTC OVOIPEQOVTCL OTNV
TQOETOLUOLOTOL TWV EXTTOUOEVTIXMDV YLOL TI CUUUETOYY TOUGS OTO TEOT TOTOTOMONG.

‘Onwg meorimteL amd TG amavtioels wov d6Bnrav oto epwymua «I16oo
oag PonBnoe 1o vAnd mpoetowpooiog (emionuo 1 avemionpo);» 3 otovg 4
enmtondevtinovg Bewpovv Gt fonBrOnrav oAl wg maga ToAU. O armaviioeLg
TOV EXTAOEVTIRAV divovtal oto oxfjua 21.
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Xonon H/Y ané tovg enmoudevtinoig

Sy evotnta E epgpaviCovion epomiuata oxetind ue ) yonon twv H/Y
OTTO TOVG EXTAUOEVTLROUG, TTOV OUUUETEXOUV OTHV TLOTOTONON).

O\ amavtijoelg oto gpaTnuo « Exete xoNnoLUOTOL|oeL VITOAOYLOTY;» EUPOL-
viCovtor 0To oxnfue 22. A6 TS OTTAVTOELS TWV EXTOLOEVTIXWY TTQORVITTEL OTL
1 ®opLa xoMon tov H/Y amooxomel oty dnuoveyio £yyodpmv OXETIROV UE TO
uadnud toug.

210 oynua 23 mogovotdtovral oL amavtioels 0to gQuytnpa «Ilowa ggyoa-
Aeta €xete yonowwomomoet;». Ou 3 otoug 4 exmondevtivovg dnAwvouv Gt xom-
OLUOTTOLOUV ®VEImS 10 dradixTvo.

AT L amavToELS TV eXTtodevTIHGY 0to epddtnua «I[16oo ouyvd xonot-
UOTTOLE(TE VITOAOYLOTH;» TEORVITTEL GTL 1 0TOVG 2 EXTOULOEVTIROVS Y ONOLUOTTOLED
TOV UTOAOYLOTH TOU RAONUEQLVA. AVOAMITIHG Ol OUTOVINOELS OE OUTO TO QM-
TNUA TALEOVOLALOVTOL OTO oyfua 24.

5. ZUuITEQAONOTO KO TTEQOULTEQM EQEVVAL

2wy gpyooio auti magovoldotre €vo OAOXANQWUEVO TEQLBdAOV dia-
¥elpLoNG ®ou VAOTTOMONS TLOTOTOMONG SEELOTHTMV 1/%0L YVDOEMV, TTOV PTOQEL
VO TEOOOUOOTEL 08 0moLodfmote Bepatind rotdhoyo eEeTalonevng VANG.

To mepfarhov umoQel vo dLaryeLQLOTEL GAOL TOL OTAOLOL TG TILOTOTOMONG UE
CUTOULOTOTTOUEVO TEOTIO (EPAOOV ETLOEYETOL EEMTEQIRG TOOYQUUUOTIOUS TO
Ahoyouro g eE€Taong) v UmoEel Vo OLaXELOLOTEL e XONON EEMTEQLRMV
BaBuoroyntdv eEetalduevn AN, wou de umopet va 01opBwOel avtopatomow-
ueva.

To megBdArov hoyLoprov eaoudteTol pe WLaitepn emtvyio 0to VIToEQ-
YO TN TLOTOTOMONS TOV EXTAULOEVTIXWY O Poowég deELdTTES XOMONS VITO-
royLoty. Oplopéva woootrd 0edouéva amd TV EQOQUOYY] TOQOVCLAOTNRAY
OTNV TEONYOUUEVY EVOTNTAL.

IMopdhnAa, 0to TAAOL0 TS E0MTEQIXIS OELOAGYNONS TOU VTOEQYOU OL
eXTOLOEVTIROL TTOV CUUUETE(YOV OTNV TLOTOTTOMON €Y0oUV ®ANOEl Vo GUUTTAN-
QWOOVV EQWTNUATOAGYLO avapoQLxd pe TV eEetalduevy UAn, 10 Tepupdilov
Tov AoyLopmroU eEETaomg, To entimedo SuorOAlNGg .0

Eopgvvnuird evOlopgpov moQovotdlel TO0O0 1) OL0GUVOEDT] ROl EQUNVELD TWV
OTTOTEAEOUATOV O€ OYEON UE TA OVTIOTOLYC EVONUOTAL OTTO TO EQWTNUATOAGYLO
™G E0MTEQLRNG AELOAGYNONG TNG EMUSQPMONG, GG0 RO 1) CVOYETLON TWV CTTAL-
voijoemv uetaEv Tovg, wote vo. feebolv evdeyoueves SLaovvOEoELS /1oL TA-
O€lg. Z€ EMOUEVY €QYOTT0 B0 TOQOVCLOOTOUV QUTA TCL ATTOTEAECUOLTAL.
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Syiua 21: ITéoo oag Porbnoe to Syquon 22: “Exete ¥onoLuomoljoet
vAixo mooeToaoctias; vodoyioty;
37,50% 100,00%
S6,00% 90.00% -+ 1 I
32,50% |
30,00% 80,00%
27.,50% 70,00% -
25,00%
60,00%
22,50%
20,00% 50.00%
] O
17.50% 40,00% 87.60% e
15,00% _
12,50% anoe%
10,00% 20,00% SO
7.50% 10,00%
5,00%
2,50% 0.00% § :
: Mo ouyypagr Mo Sidaowakia oe
0,00% - . . —T T OTHEDTEWY axohkd EpyaOTIRIO;
1 2 3 4 5 By wopaTwy;
Synua 23: Towa epyaleio Exete Syquo 24: TIéoo ovyvd yonotuomoleite
vIodoyLoty;
75,00% - 50,00%
70,00% ~
65,00% — 45,00%
60,00% - 40,00%
55,00% -
50,00% 35,00%
45,00% ~ — 20.00%
40,00%
35,00% 25,00%
30,00% 20.00%
25,00%
20,00% 15,00%
15,00% 10,00%
10,00%
5,00% | 5,00%
o I ‘ Aelo MS Exnaid: o00% '
nternet gpyaheio MS- KMASEUTIKG 5 < s : :
Office AOYIOKG Kabnuepva Mspou;t:icgchcq my td:f‘;naq PoOpER TO
Evyapiotieg

To ovvolo TV eTEEEQYOOLHV KO ATOTELECUATMV QUTHS TG EQPOOUOYNS
€ywve otov Topéa Empdpgpmong now Katdgtiong tov E.ALLT.Y.

Evyoplotieg expodlovror otovg exmodevtirovg, A. ABavacomovio, X.
Tamaddxn row X. XeLotaxovdn, yia T CUUBOAY TOUS OTNY TOQAUETQOTOMON
TOV TEGTUTTOV TEOT XL T SLOOUVIEDH TOV UE EVVOLES KO EXTOULOEVTIXOVS OTO-
Y OUG ROBWS KO OTOVS TEYXVIXOUE avdrttuang, I'. Bapehd, 1. Aaumoivo xow E. Ntov-
TON, YLOL TNV ETLTUXNUEVT] VATTTUEY TS TAATPOQUOS AOYLOULKROV.

26



TeCert: "Eva oloxAnowuévo seoifdAlov diayeiotons

Biployoagio

Alurtavomovhou A., Beviovong A., MdvBog T'., ®payromoviov A. (2005), H a&ro-
7ONOY TV TEXYVOLOYLHV TNG TTANQOPOQIOS %Ol TWV ETLXOLVOVIWV OTNV EXITOL-
devon, Mévropag, 8, 41-64.

ECDL, European Computer Driving Licence Foundation, (http://www.ecdl.com).

Faraway J.J. Linear Models with R. Chapman & Hall/CRC, Boca Raton, FL, 2004.
ISBN 1-584-88425-8.

Harrell F.E.. Regression Modeling Strategies, with Applications to Linear Models,
Survival Analysis and Logistic Regression. Springer, 2001. ISBN 0-387-95232-2.

IC3, Internet and Computing Core Certification, (http://www.certiport.com)

MOS, Microsoft Office User Specialist,

(http://www.microsoft.com/learning/mcp/officespecialist/).

PHPSurveyor, The survey solution, 05/2006 ( http:/www.phpsurveyor.org)

Verzani J.. Using R for Introductory Statistics. Chapman & Hall/CRC, Boca Raton, FL,
2005. ISBN 1-584-88450-9

Zeng F.F. (2005), An approach to addressing the needs for Microsoft Office Specialist
training in technology programs, ASEE Annual Conference and Exposition,
Conference Proceedings, 639-650.

Zeng, F.F. (2004), A new approach to integrate computer technology certifications
into computer information system programs, ASEE 2004 Annual Conference and
Exposition Salt Lake City, Utah.

What is a Question, Wikipedia, the free encyclopedia, 06/2006

(http://en.wikipedia.org/wiki/Question)

To dpbpo vroPlijbnxe otis 4/6/2006 "Eywve amodextd otig 6/7/2006

27



