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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

OlokAnpovoviag tov kOKAO tov Metantuylokod I[Ipoypdupoatoc, 6o nHdeka va
gvyoplotiom v ovlvyo pov Mapiva T'epolvpdtov yioo v LTOUOVH TNG KOl TNV
QULOAOYIKN EMUEAELN TNG OWMAMUOTIKNG EpYaciag pov. Emiong, Oa n0eha va gvyapiotiowm
OAOVG TOLG KOONYNTEC TOL UETOMTUYIOKOD TPOYPAUUOTOS Kot 1010iTeEpA TOV KVPLO
Avootactadn Ilovayidtn kabdg kot OAOLE TOVE GLUEOITNTEG HOL KOl 1Ol0iTEPA TNV
Toaykapakn Eva, v Kotowavdapakn Iodvva kot v Zaiovotpov Katepiva, yio tnv
OUEPIOTN CULUTAPACTOCT) TOVG KOl TN OLVEPYLTIKOTNTA Tovg. Télog Oa Mbsha va
EVYOPLOTACM TOV EMOMTN NG €pyaciag pov kvpro Ilavayiwtakétovio Xpnoto ywo v
OPEPIOTN CLUTAPACTOCT Kot KaBodynomn tov.

TIMY «Emiotiues e Aywyns - EE Amootaoews Exmoidsvon ue v yphon twv TIHE
(e-Learning)»: .Aimdwuonixy Epyooia iv
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Iepiinyn

YKOTOG TNG Tapovoag epyaciag ival  onpovpyio Kot a&loAdyNon yneakoH LAIKOD Yo
10 pabnuo [poypappationdg Yrnoroyiotov e I tédéng tov topéa ITAnpopopikng tov
Enayyeipotucod Avkeiov (EITA.A). Zuykekpipéva n Onpovpyio ynetokov VAIKoD Yo Ty
evomta 5.1 tov oyolkol BipAiov ToL HAONUOTOC, TOV OVOEEPETOL GE EVOV OO TOVG
KAo1KoVG aAydpiBpovg g yAwooag Python, otov adyoptBpo g dvadikng avalntnong.
Oocov agopd v a&loAdyNon oL YneleKod VAIKOD, 1 epyacio £(El OKOTO Vo EPELVIGEL
OV TO EKTOOETIKO VAMKO €EVTNPETEL TOVS GTOYOVS TOL TPOYPALLUATOS GTOVOMY OV EXEL
Béoetl 1o Ivotitovto Exmadevtikng TloAtikng (IEIT) v ™) cvykexpipévn evotro, Kotd
1660 givol amotelecpatikd yio TV €KLadnom tov adyopibuov g dvadikng avalntnong
Kol TEAOG, OV UTOPEl Vo AEITOVPYNGEL OVLTOVOUO, YOPIS TN (QULGIKN TOPOVGIN TOL

EKTTALOEVTIKOD.

Ao yivel pla cvvtoun avaeopd otnv £vvola g €€ amootdoems eknaidevong (610 €ENG
EEAE), v otopikn €£EMEN TG KOl TNV TOPOLGia TNG OTN XOPO MG, okoAovOel 1
avAALON TG £VVOLOG TOL YNELKOU DAKOD KaBMG Kol TOV YOUPUKTNPIOTIKOV TOV TPETEL
va &xelt ommv EEAE. X1 ocuvéyswn meptypdoeton mn €vvola tov aAyOoplOpov Kol TV
alyopBpmv avalntnong, Ve 610 EMOUEVO KEPAANLO TNG EPYACIAG TEPLYPAPOVTUL PACUKES
Aertovpyieg ko eviorég e YAdoocog Python kat o akyopiBuog g dvadikng avalntnong
oe k®owa Python. Akolovbei | meptypapn ¢ pebodoroyiag mov akolovdnOnke yo v
ONUovPYiot TOV EKTOLGEVLTIKOD DAIKOV KOl GTY GLVEXELX 1 0EOAOYNON TOL VAKOD Kol Tol

GUUTEPACLLATO TNG EPEVVOG.

Aé&Eerc — Kiewowa

Yyohkn €& ATooTAcEWS eKTaidgvoN
E& amoctdoemg exnaidevon
Avadikn avalntnon

AAy6piBpuot

Python
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Abstract

The purpose of this paper is to create and evaluate digital educational material for the
subject of Computer Programming of the 3rd class of Informatics of the Vocational
School. Specifically, the creation of digital material for chapter 5.1 of the coursebook,
referring to one of the classical Python algorithms, the binary search algorithm. As for the
evaluation of the digital material, the purpose is to investigate whether this material is in
line with the educational objectives set by the Institute of Educational Policy of the
Ministry of Education of Greece for this subject, whether this educational material is
effective in learning the binary search algorithm, and whether it can operate autonomously

without the physical presence of the teacher.

After a short reference to the concept of Distance Learning, its historical evolution and its
presence in our country, the analysis of the concept of digital material as well as the
characteristics it has to have in Distance Education is following. The algorithm and search
algorithms are then described, while the next chapter describes basic Python functions and
commands, and how binary search algorithm is translated in Python. The following
chapters are a description of the methodology used for the creation of the training material

and then followes the evaluation of the material and the conclusions of the research.

Keywords

School Distance Learning
Distance learning

Binary search

Algorithms

Python
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Ewcaymyn

To pnabnua tov I[poypappatiopod Yroroyiotodv givar éva and to facikd pobnuote otov
topéa g [TAnpogopikng tov EITA.A. Armoterel éva amd ta 600 eEetalopeva padnpato
€101KOTNTOG OTIC TaveEAAaOKEG e€etdoelg pnali pe ta Aiktva Tov vroloyiotov. H yAdcoa
TPOYPULUUATIGHOD TTOV YPNOUOTOIEITO OC YAMOoO €100 Y®YNG Kol E0IKEI®ONG e TOV

TPOYPOULOTIONO Ko TG Pacikég Evvoiég Tov givan ) YAdooo Python.

‘Eva onuovtikd kepdaiaio oto pdOnuo tov Ilpoypoppotiopod Ymoloyiotdv, eival ot
Khaowkol alyopiBuot. Edikotepa 610 Ke@AAO0 aTO 01 HoBNTEG EEOIKEUDVOVTAL LLE TOVG
alyopBpovg g oelplokng avalnmong, g ovadikng avaltnong Kot e TaStvounong
evbeiog avrodiaync. Elvar éva kepdloto to omoio ot padntéc dvokoiedovior va
KOTOVOT|OCOVV Kol TOAAEG POPES KATOPEDYOLV GTNV TVPAN amoothfion Tov aiyopidumv

aVTAOV YOPig va £xovv avTiineBel T AOYIKT TOVS Kol TNV XPNOUOTNTA TOVG,.

O aiyopBpog g dvadkng avalnnong eivatl évag £Eumvog ahydplBlog oV HELDVEL OE
peyaio Pabud tov ypoévo avalrtnong kol evpeong evog otoryeiov oe pio tavounuévn
Mota dedopévov. H ddackario tov Pacileton 6 TPOKTIKA TOPASEIYUATO KOU CKOTOG
elval va avtiAn@Bovv ot pafntéc v Asttovpyio tov aAyYOpIOUOL TPOKTIKA TPV TOV
vAomomjoovy  6g  pic  yA®ooo  mPOypopupaticpov, oOmmg  eivor 1 Python.
MoAovdTt 6To 81001KTLO VITAPYEL TANODPA TNYDV YNELOIKOD LAIKOD Yo TNV EKULABNGN TG
yhdooog Python kot tqv ekpdbnon tov aiyopiBpov g Svadikng avalntnong, oev
VILapYEL YNE1oKO eKTOdEVTIKO LAIKO Yoo EEAE mov va givot mpocaplosuévo 6to GoAKo
EYXEPIO0 aAAL KOl OTIC avaykeg Kol yvooels Tov podntov mg I' 1déng tov topéa

[Tinpogopiknc tov EITA.A. H mapovoa epyacio emdimket va kaAdyeL ovtd 10 KEVO.

H epyaocio amoteleiton amd tpia facikd pépn: o) 1o Bewpnrtikd mhaicio, B) Tov oxedlacUo
TOV EKTOOEVTIKOD LAMKOV Kot y) v €pevva. Ewdwotepa 10 Bempntikd mhoiclo g
epyaoiag mepriapPavel téocepa K@AoL, XTO TPAOTO KEPAANO YiveTor pior cOvioun
avagopd otnv EEAE, tv 1otopio g kot v B€om ¢ oty eAMVIKY| ekmaidgvon. XTo
OEVTEPO KEPAAOLO TTEPTYPAPOVTOL T YOPOKTNPIOTIKA TOV TPEMEL VO £XEL TO EKTOLOEVTIKO
vAko ommv EEAE xot to ynorokd ekmondevtikd vAMkod mov aeopd v Agvtepofaduia

ekmaidevon. X1o TpiTo KEPAAULO TEPTYPAPETAL 1] £VVOLL TOV OAYOPLOLOV Kot E0IKOTEPA 1)

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
(e-Learning)»: .Authopatiky Epyacio 1
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1oTopia TG £vvolag Tov akydpiBov, ot TpOTOoL TEPLYPAPNG EVOS ahydp1OLLOv, O EQUPLOYEG
TOV aAyoplOu®v Kot ot adyopifuotl avalnmmong (oeplokng Kot SVAdIKNG). XTO TETAPTO
KeQalowo meptypdgovtal ta Pocikd otoyeio kot €vvoleg ¢ yhdooog Python ko
neptypagovior ot Pooikég douég g yAoooag. TEAog, ©T0 MEUMTO  KEPAAOLO
TEPLYPAPOVTOL TO. EPELVNTIKA EPOTNUOTO KOL O OKOTOG TNG TOPOVCHG OUTAMUATIKNG

epyacioc.

210 dgVTEPO UEPOG NG epyaciog mepAapuPdvetor To KeQAAalo 6, OOV TEPLYPAPETAL O
oxeO10GUOC TOV YNELokoy LAKOD TG epyociog. Eidikotepa meptypdeetor 1 ynelokn
TAOTQOPULO TTOV YPNOLUOTOUONKE Y10 TO GTNOUO TNG EPYNCing, KOOOS Kol Tta epyaleio

KOl 01 EPOAPLOYES TTOV XPNGLOTOMOMNKAY Y10 TOV GYESAGUO TOV VAIKOV.
Téhog, 10 Tpito pEPOC TNG epyaciag agopd v €pevva kol meptiapPavel to £ROopo
KeQdAalo, 6mov meptypdovtor 1 pebodoroyion TG €pELuVaG, TO OMOTEAEGLOTO KOL TO

CLUTEPACLLOTO KOl Ol TPOTAGELS Y10, TEPALTEP® EPEVVO, GTO CLYKEKPIUEVO AVTIKEILEVO.

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
(e-Learning)»: .Authopatiky Epyacio 2
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1. E€ Anootaoceng Exnaidogvon

To kKe@PAAAIO OVTO AVOPEPETAL GUVOTTIKA GTNV € AMOGTACEMS EKTAIOELON. LTV TPAOTN
eEVOTNTA EMXEPEITAL L0 EVVOLOAOYIKN TPOGEYYIoN Tov 0pov g EEAE kot towv Pacikmdv
YOPOKTNPIGTIKOV TNG. ZTNV OEVTEPT EVOTNTO OVOPEPOVTOL O CTULAVTIKOTEPES YPOVOAOYIES
otV wotopia ¢ EEAE, evd oty tpitn Kou tedevtaio evOTNTO TOL KEQUANIOV OVOPEPETOL
o polog g EEAE omv ekmaidevon ot yopo pog poll pe pio cOVIOUn 10TOPIKNH
avadpoun.

1.1  Evvowohioywki npocéyyion g ECAE

g 0hovg tovg opiopovg yia v EEAE 10 koo ototyeio eivan m évvola g andGTOoNS.
Yoppmva pe tov Keegan (2001), n amdéotoon yopilet tov ekmoudevopevo omd Tov
ddackovta oe poviun Paomn kad’ 6An v Sidpketo TG EKTUOELTIKNG dtadikaciog. Extog
amo v andotaot, Ao Bacwd yapakmmplotikd g EEAE eivat o kevipikdg porog mov
EXEL O EKTTOLOEVTIKOG OPYOVIGUOG TTOV OVOAAUPAVEL TV OPYEVMOGT| KOl TOV GUVIOVIGUO TNG
EKTOOEVTIKNG  dwdkaciog, 1 ypNoN TE(VIKOV HECOV Yoo TNV LAOTOINoN NG
EKTOOEVTIKNG  Olodtkaciag, 1 aueidpoun emikowovio HETOED  EKTOLOELTH KO
ekmodevopevovr  pe v Ponbela  tEXVOAOYIKOV pécmV Kot TEAOG TN YpNom
eCaTOLKEVUEVOV LOPPOV ddacKaAiag, yopic va omokAeletal Kot 1 cvuvepyacio GTo

mAaicto pog opddag (Keegan, 2001).

Ymv EEAE o exkmaidevdpevog odnyeiton otnv avtopddnomn, paboiver va Asrtovpyet
OVTOVOUO KOl VO, KOTOKTO TNV YVOOT, XPNOLOTOIOVTNG TIG EUTEPIEC TOL Kol TNV

npobmépyovsa yvaomn tov (Atovapdkng, 2001).

1.2 Xovoyn g wotopiog g EEAE

H EEAE Eekivnoe ota tékn tov 19° awdva kot apyéc tov 20” and t1g ydpeg g B.
Apepueng (HILA.-Kovaddc) kot v Avotpodio. Ot ydpeg avTég eiyov KOES KOWVMVIKEG
KOl OIKOVOUKEG dOopES, KaBMg akoAovBovoay T0 ayyAosaE®Vvikd TPOTLTTO KOWVMVIKNG Kol

OKOVOUIKNG opyavoone. H évtovn Propnyovikn Kot OKovopkn avantuén kabmg kot n

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

ALEOVOLLEVT] EIGPON UETAVOOTAOV GTIC CLYKEKPLUEVES YDPEG uvONCAY TNV dNUovPYio Kot

avantuén dopmv EEAE (Kovotovpdxng & IMavayiwtakdmoviog, 2000).

Ymv Evponn, or tpadteg mpoondbeieg yioo EEAE cuvavtdvtol otig okavovaPikés ympeg
Kol ovykekpéva oty Aavio otig apyés tov 20” adva, Kupimg ®¢ HEGO EmayyEMIATIKAG
ekmaidevong kot kotdptiong. And to péoa tov 20° adva n EEAE avomtocostor oty

INoAMa kot oty Tponv EXZA.

H e&éMén g EEAE ywpileton oe tpeig @pdoelg pe kprriplo 1o HECO NG TOPOYNS NS
ekmaidevong (Summer, 2010). Ztnv npdTn edom, Tov dapkei and ta téAn Tov 19” awdva
gwc ta TéAN Tov 20” , T0 KOPLo PEGO Yo TNV TOPOYN €€ AMOoTACEMC eKTTaidevong eivar N
aAAnioypaeic. Znv devtepn Ao, Tov drapkel amd TS apyés TS dekaetiog Tov 1980 Emg
g apyés tov 21%° adva, kOplo péco omotelel 0 VTOAOYIGTAC KOl Ol TOAVUEGIKEG
eQUPUOYEC. TNV Tpitn edomn, mov Eekvdel amd Tig apyéc Tov 21% odvo kot cuveyiletat
OTIG UEPEG MaG, KUPLo HEGO TTaPOYNG €5 OmOoTAcEmS eKTaidevong amoTeAel TO S10diKTVO

Ko ot gpapuoyés web 2.0.

1.3 H EEAE omv EAGda

Xmv EAMGda, 6cov apopd v tpmtoBdduia ko devtepofaduia exkmaidgvon, oTic apyés
g oekoetiog Tov 1990, ypnowomnoteitar ota oyoreion VAIKO o€ MAEKTPOVIKN HOPON
Kuplog og cvunAnpopatiky EEAE. To vAwko avtd onAaaodn mailel cupnAnpopatikd poro

KoL ypnolponoteitol TapdAinia e v ot {dong d10acKkoAia.

Yy tprrofaduo ekmaidevon pe v avamtvén tov e-learning, moAld movemioTnUoKA
exmodevTikd Wpovpata onwg 10 EOvikd Kamodiotpraxod [Mavemomuo, to [Havemoto
Kpntng kot 1o Tavemomuo Atyaiov, dpyioav vo mopéyovv npoypappato EEAE pe v
pnopery MOOCs (Massive Open Online Courses). Ta pofniupote avtd Tov TOPEYOVTOL
OMOKAEIGTIKA HEC® OL0OTKTVOV, TPOCPEPOVY EMOYYEALOATIKY] KATAPTION GE EVIAAIKEG KOl

TOVG TOPEYOLY EVA TIGTOTOMNTIKO GTOLOMDV.

To EMnmviké Avowto Iloavemotmiuo mov 10pvOnke 10 1997 eivar 10 povadikod
TOVETICTNUIOKO {OPLLLOL TOV TOPEYEL AVAYVOPIGUEVOVS TITAOVG GTTOVIMV TAVETIGTILLOKOV

emmédov pe v pébodo g EEAE (Kupud & Mavpoedng, 2015). And v idpvon tov

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avamtuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

EAII &yovv anopottroet cuvolikd 28.049 gpottntéc. Ot 10.595 amd avtodc oAokAnpwoav

[Troyaxd Ipoypappota Emovdav, ot 17.048 Metantuytokd Tlpoypdupota Znovddv Kot

o1 46 Adaxtopikd (Www.eap.gr).
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

2. Ynowxo vAko

10 Ke@AAoo ovTO Ba yivel pia avAALGT TOV YNELOKOD LALKOD OV YPTCLLOTOIEITOL GTIV
EEAE. Aoy mpoodioptotel 0 Opog EKMOOELTIKO VAKO oIV TPAOTNH €VOTNTA TOV
KEPOAOIOV, aKOAOLOEL 1 AVAALGN TOV EKTTALOELTIKOD VAIKOD TOV YPNCULOTOLEITAL GTNV
EEAE kot ot katevBuvtnpieg YPOUUES TOL 1GYVOVY Yo TOV GYEOOGUO Kol  dnpovpyia

eKTadeVTIKOD LAIKOD oV aopd v EEAE kot glvat kupimg e yneloky Lopen.

Téhog, emyepeitor pie avAALGN TOL YNELOIKOD VAIKOV 7OV TPOGEPEPETOL YLOoL TNV
devtepofadia EKTAIOELON GTNV YOPO LOG Kot TIS POCIKES apyEG OYEOAGLOD YN PLUKOD

VAoV Tov poopiletar yro cvpmAnpopatik EEAE.

2.1 EXTol0g0uTIKO VAIKO

Zoppova pe tovg oo, Koota & Ilapdoyov (2015) 10 eKmAIdELTIKO VAIKO NG
napadoctlokng oo (wong ekmaidevong mepthapPdvel to oyolkd gyyepidoo pall pe to
BiArio epyacudv kot acknoewv, to PiAio Tov exkmodevTikoy, Aelukd, PiAia avapopdc
KaOdG kol dALa BAla OV LTOPOVV VO YPNGIULEVCOVY GTNV EKTOOEVTIKT dladikacio. To
exmondevTikd VA6 g EEAE ovopdletol ekmondevtikd mokéto Kot TePEYEL EVTLTO LAIKO
KaBMOG KOl OTTIKOAKOVOTIKO VAMKO Kol OAANAETIOPACTIKO DAMKO GE NAEKTPOVIKY] LOPON.
To moakéto avtd vrokabioTd TOV eKTOdEVTIKO Kot €ivor SLOBECILO OTOAdNTOTE GTIYUY|

OTOV EKTOLOEVOEVO.

Avt etvan ko 1 Wwutepdt o g EEAE, 011 10 exkmondentikd vAIKO vmokabioTtd TOV
EKTOUOELTN Kt €ival 0 KOPLOg LOYAOS TNG eKTOdEVTIKNG dtadtkaoiag (Atovapdxng, 2001).
Evéd oty mapadoctakn ddackario To EKTOOEVTIKO VAIKO VTTOCTNPIlEL TOV EKTOOEVTIKO,
omv EEAE o exmaidentikdg eivor eketvog mov vrootnpilel To KTAOEVTIKO TTAKETO, TO
omoio 0 1010¢ €xel oyedldoel kol pe TO omoio £xel OvVOAAPEL VO EKTAIOELGEL TOV

EKTTOOEVOLEVO.

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

2.2 To ekmadevTiko vAko oty ECAE

To exmadevtikd vAkd otv EEAE €xet mAektpovik) popon Kot pmopel va meplEyet:
YNOLOTOMUEVOL KEIIEVO, KO ONUELDCELS, OMTIKOOKOVOTIKO VAIKO, OTtm¢ Video fyovg kA,
OlOPOOTIKEG OOKNOELS Kol Opactnpotte KabmdG Kot duvatdTNTO  EMKOWVOVIOG
(cOyypovng M acLYYXPOVNG) LE TOV EKTMOOELOUEVO KAODS KOl LE TOLG VIOAOUTOVS TTOL
TOPOAKOAOLOOVV TO GUYKEKPIUEVO EKTAOEVTIKO TPOYpappa. To eKTadevTiKd VAKO pmopel
va givar dabécuo offline, va givar cvuvdvaocuog offline mepieyopévon kot mepieyouévon
mov elvar OMpoclevpévo oto dadikTvo N vo glvar €€ OAOKANPOL OMUOGIELUEVO GTO
dtadikTvo kat 1 TpdsPact o avTd va yivetar pdvo PEGm Tov S1adikTLoL (Zoeds, Kdotag

& IMapdaoyov, 2015).

O Avootactdaong (2006) avaeépetar otig [ponyuéveg Mabnorokég Texvoroyieg (IIMT),
EVVOMVTOG TO GUVOAO TMOV TEXVOAOYIMV SdIKTOOV, oL vroostnpilovv T Onuovpyio
nepiparloviov uddnong kot ddackoriog, BEToviag 610 miKeVIpo TOV 1010 TOV pobnT
Kot TN Oepyacio ¢ pabnonc. Emopévoc, 10 ynookd eKmotdeuTikd LAIKO Kot TO

neptPdAlov nabnong otnv EEAE mpémet va 0dnyel Tov EKTAOELOUEVO GTNV ALTOUAONOT).

Yopupova pe tnv American Distance Education Consortium (Adec, 2003), yio tov
oxedopnd evog mepifairovioc puddnong EEAE mpémer vo akoAovBovvion ot Poacikég

KatevBuvInpleg Ypappég mov sivon ot €Ng:

e Ot panorokoi otdyotl Tov mePParroviog pabnong Ba pénetl va givon EexdBapot Ko va
VILAPYOVYV GUOAOS KOOOPIGUEVH TPOGOOKADOUEVE OTOTEAEGUOTO YOl TNV EKTOLOEVTIKY
dwdkacia. Emiong, Ba mpéner va Aapfdaver vidyn to wdwitepa YopoKINPIOTIKE Kot TIG

OVAYKEG TOV EKTOOEVOUEVAOV KOL VO, EYEL LLOL OVOLYTH LOONTOKEVTIPIKN TPOGEYYIOT).

e O gkmadevdpevog o Tpémel va evBappiveral, dcte vo. AapPavel evepyd Hépog otnv
pafnolokn owdikacio. o tpénet vo cuvovaletot  nadnon pésa amd v TPAEn Kot Tig
dpaoctnprotnteg (learning by doing), n pnabnon pe avoaotoyacud (learning by reflection), n
nabnon péoa amd ™ perétn mepurtdcewv (case - based learning) kot téhog m péOnon

uéoa amd v e&epevvnon (learning by exploring).
¢ O1 pobnolokoi oToYOL TPEMEL VAL GUVOEOVTOL [E EUTEIPIES TOV LaONTELVOUEVODV OTTd TNV

Tpaypatikn (o).

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

e To mepiPdAriov pdnong mov Ba ypnoporomndet yio o ekmodevTikd LAIKO O Tpémet val
oLVOLALEL TO TEXVOLOYIKA HEGO e TNV EMITEVEN TOV JIOOKTIKOV GTOY®V oV £Y0vV TeDEL
and Tov eKmodevT Kot o mpémel vo KOAVTTEL TIG MHOONOClOKEC aVAYKES TOV
exmodevopevoy. Ta texvoroyikd péso mov Oo ypnoyomombovv eEaptdvtol and Tig
JUVaATOTNTEG TNG OUAOAG TOV EKTOUOELOUEVAOV KOONDS Kol 0md TO EKTAUSELTIKO VAIKO TTOV

Ba xpnoyomon el 6TV EKTAOELTIKNY SLOdIKAGTAL.

e Téhoc, 10 mepiParrov pdonong Ba tpémet va evBappivel v aAinieniopaon HeTasd TV
ATOUMV TOV GLUUETEXOVY OTNV EKTOOEVTIKY dtadikacio. Avtd onuaivel 0Tt Bo mpémet va,
onpovpyet Tig cuvinkeg mov Ba evvoobV TV emKOWVMVia Kot TNV CAANAENiOpacT TGO
HETAED EKTOLOEVTI] KO EKTOUOEVLOUEVOD OGO Kot PETAED TV EKTAdELOEVOV. O TpEmet
va evBoppovel TV cvvepyacio PETOED TOV EKTOOEVOUEVOV HECH TNG OMuovpyioag

opddwv pabnong.

[Tépa and T1c KatevbvvTApleg ypoupés e American Distance Education Consortium 6a.

npénel vo. AneBohV vITOYN Kot AAAEG TAPALETPOL GTNV GYEHLOGT YNOLAKOD VAIKOV Y1l TV

EEAE (Avootooiddng, 2006):

. O exmardevopevog Ba mpémet va evBappiveral, dote va gival aveEapTnTog MG TPog
mv podnowkn Swowoacio. Ilpénelt va emideyer o id10g tOvV TpdmMO, TOV PLOKO, TO
TEPLEYOUEVO Kol TOV XpOvo udbnonge.

. Oo mpémel va dlveton EUPOCT 6€ HOONTOKEVIPIKA GLGTNUATO OOUCKOAMOS TOL
otnpilovv TV PLAOGOEI0 KoL TNV 0PYEVAOGT] TOVG GTIG OVAYKES TMV EKTALOEVOUEVOV.

. To mep1farrov pabnong Ba mpénel va eelicoetal and mepPailov dOacKaAlNG G
nepPaAlov cuvepyaciog Kot emkovaoviag pe KHplo 6Tdyo v nabnon.

. Téhog, Ba mpémer va divetar Eugocn oTn YpNoN CLOTNUATOV KOl EQPAPUOYDV
avolyTov KMOKO (open source) mov £(0VV UNOEVIKO KOGTOG Y10, TOVG EKTOUOEVOUEVOVC
OALG KOl peYOAES SLVOTOTNTEG TPOGOPUOYNG OTIS ONOITNOES TMV  EKTOLOEVTIKMOV

OPYOVIGLAV.

Yougpwvo pe tov Holmberg (2008), pia oo tig Pacikég didaktikéc npooeyyioelc e EEAE
Yo TV OLOHOPP®OT TV TMAEKTPOVIK®OV KEWEVOV TOL YnEokod VAKOL &givar 1)
KatevBovopevn OWaktTiky ovintnon. ZUOUEOVO HE VTN, O EKTOIOEVOUEVOS YOl V.

KOTOVONOEL KOAOTEPO €va KelPeVo TTPEMEL VoL Elval OOUOPPOUEVO GE SLOAOYIKT LOPON.

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
EKTIOLSEVUTIKOU UALKOU pE TN peBoSo tng €€ amootdoewg
eknaidevong yla tn ddackaiia tou alyoplBuou tng Suadikig
e avalntnong (binary search).»

Avto onuaivel 6Tt 0 EKTAOEVTNG-GVVTAKTNG TOL NAEKTPOVIKOD KEWWEVOL TPEMEL VO EYEL
YPAYEL UE TETOLO TPOTO TO KEIPUEVO, MOTE O EKTOUOELOUEVOS v, TO dwPdalel cav va

GUVOLOAEYETOL [LE TOV EKTTOUOEVTY], LLE TOV OTTOT0 OAANAETLOPA.

YV Pdaon avtng g Tpocdyyions ot oeds, Kaotag & Iapdoyov (2015) katainqyovv g
pio ogpd omd 0E6E1C TOL APOPOVV TOV GYESAGHO NAEKTPOVIKOD KEYEVOL KOl YEVIKOTEPQ
ymoeakov LVAIKoV v v EEAE. Toueova pe avtéc tic 0€oeig, to ynotokd viko Ha
TPEMEL VAL vl 6YEOAGIEVO e TOV TPOTO oL Oa H1000KE 0 EKTOOEVTNG GE Ui dtol {hoNg

dwaockaAio. To ynelakd viko Aowmdv Oa mpénet:

. Noa BonBdet kot va kaBodnyel Tov EKTAOEVOUEVO VO OVOKAADWYEL TOV TPOTO LLE TOV
omoio O LEAETNGEL TO TEPIEYOUEVO TOV VAIKOV.

. No xoBopiler pe oca@n TpoOmO TIG €VEPYELEG TOL TPEMEL VO KOAVOLV Ol
EKTTOLOEVOUEVOL TPV TNV EVOPEN TNG LEAETG TOV VAIKOV.

. Na meprypdoet pe caenvelo Toug padnclokods 6TOXOVE Kot TS YVOOELS Tov Oa
OTOKOUICOVV Ol EKTTAOEVOUEVOL OO TNV HEAETN TOL LAKOV Mote va EEpouvv Ti Oa
UTTOPOVV VO KAVOLV OTOV OAOKANpOGOVY TNV HLadnoloKh dtadtkacia.

. Téhog, va tovg cvpPovAedel kor vo tovg Kabodnyel yw tov TpoOmO mov Oa
0pYAVAOGOLV TNV LEAETT] TOL VAIKOV KOl TNV EKTOVIOT| TOV EPYAUCIDOV TOVG.

O Holmberg(2008) dwatdhnmoe Tig Pacikég apyég mov dEmovy v oxedioom kot avamtuén
oV pafnclakon vAkov. Ot apyéc autég eivon ot €g:

. H napovciocn 1ov yvooTikoD aviikellévou Tpénetl va ival amA Kol Kotovont
He xpnon ™S KaOOMAOVUEVNS YAMOOOGS, EVAVAYVOGTNG YPOPNG Kol LETPLOG TUKVOTNTOG
TOV TANPOPOPLOV.

. To vAo mpémet va map€yxel CLUPOVAEC KO TPOTPOTES TPOG TOV EKTOLOEVOLEVO Y10
10 Ti Tp€mel Ko Ti Oev mpémet va, Tpdéet.

. [Tpémel va vtapyel To oToLYEID TNG SLAOPACTIKOTNTAG LE TNV AVTOAAAYT ATOYE®V,
EPMTNOEMV KOl KPIGEMV amd TNV TAELPE TOV EKTOLOEVOLUEVOV.

. Na yivetor mpoomdbeio. GUVAICONUATIKNG EUTAOKNG TOV EKTALOELOUEVOV, DOTE VA
avanTHEEL TPOCOMIKO EVIAPEPOV YiaL TO BENAL.

. H mapovcioon tov LAIKOU GTOV €KTOOEVLOUEVO TPETEL VO YIVETOL HE PLUMKO KO

TPOGOTIKO VYOG,

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
(e-Learning)»: .Authopatiky Epyacio 9



lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

5. MANENIETHMIO
KPHTHE

. OpoBémon tov alhaydv Tov Oespdtov péoo amd coeeic avagopsés Kot

TUTOYPOUPLKE LEGA.

Yvvoyilovtog, T0 ynelokd eKTatdevTikd VAIKO Ba mpémet var eival oyedloouévo te TETOL0
TPOTO MGTE VoL 0ONYEL TOV EKTAOELOUEVO GTNV avTopdOnomn. Na elval aAANAETIOPUCTIKO
evBoppOHVOVTOG TIG EPMTNGELS KOL TNV KPIoT TOV EKTALOELOUEVOL, VO EIVOIL SLOTLTTOUEVO LE
amAy] YA®ooo kol vo pnv gival mokvoypoppévo. O eKmaldevopeVoc TPEmEL va. elval
avegapTnTog Kot vo emALYEL HOVOG TOV TOV TPOMO HE TOV omoio Ba pdbel 10 yvooTikd
avtikeipevo eve to mepPdriov ndbnong Ba mpénet va eivar okeio oTov ekmodELOUEVO,
amAd otV YPNOT TOL Kot ywpig éviova otoryeln OT®G YPOUOTA, EKOVES KOl GALES
mAnpoeopiec. TELOG 01 6TOYOL TOV EKTASEVTIKOD VAIKOV o TPEMEL vaL eivat A TLTOUEVOL

He caenvela kot vo eivar oprofetnuévot amd v apyn.

2.3 To ynouoko viko otnv Agvtepofadpa ekmaidogvon

O Opoc «€ amootdoemg oYoMKN ekmaidevony ovueova pe v Bacdio (2005)
AVOQEPETOL OTNV EKTOIOELON OV TTAPEYETOL OO AMOGTUCT Kol APpopd TNV TpwToPadiia
Kol d0gvtepoPdia ekmaidevon oty Yopa pag. Alakpivetor 6 aLTOSVLVAT, TOV UTOPEL
vo. vmapéel oav oLTOVOUN EKTOOEVLTIKY Otadkacio, kol cvumAnpopoatikny (Bacdia,
2005), mov vmapyel mapdAANAa pe TV cvpPatiky popen ekmaidevong kot mailet
Bondntikd péAo otV Tapadosiakn dtodikacio pabnong.

v yopo pag dgv vapyel Oecpobetnuévn EEAE oty tpotofdduia kot devtepofadpia
exmaidevon. ['a Tov Adyo avtd dev vapyEL EKTAOEVTIKO VAKO OV Vo vl oYESIAGUEVO
OTOKAEIGTIKA Y10. QVTOVOUN €€ OMOCTAGEMS GYOMKT EKTAIOEVOT Yot va N TEPLGGOTEPQL
HaOMUOTO TOV AVOADTIKOV TPOYPALLOTOG,

O Beopoc g EEAE ocav avtdvoun eKmodevTIK) Olodkosio. cuvavtatal pUovo OTig
EMUOPPADCELS KOL TOL CEUVAPLOL TOV EKTALOEVTIKMOV TOGO NG TPpwToPddiag 660 kot g
devtepofadog exkmaidevong. XopakploTikd Topdoetyllo ETUOPO®ONG EKTOLOEVTIKMV
mov yiveton pe v néEBodo g EEAE eivou | empdpewon oto eninedo B’ tov TIIE.

v yopa pog 1060 otny Tpotofdda 66o Kot otnv devtepofadua eknaidevon 1 EEAE
Exel coUTANPOUATIKO POAO OGOV aPopd TNV dtodikacio pabnong kot eotialetal kKupimg o
Aoylopikd ko étolueg mAATEOpuHeS pdOnong mov  Swrifevror oe  paOntéc ko

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
(e-Learning)»: .Aumthopatikny Epyacio 10



lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

EKTOOEVTIKOVGS, Y10, VoL VITOGTNPIEOVY TOV TOPad0GLaKkd, GLUPATIKO TPOTO ddackaAiog
TOV YVOOTIK®OV AVTIKEILEVOV.

Ewdwotepa, 6cov apopd v devtepofdbuia exmaidgvon, N Tp®OTN ATOTEPO EIGAYWOYNG
EKTTOLOEVTIKOD VAIKOV HE TN HopeN AOYIoUIKOD £yive ota pécsa tng dekaetiog tov 1990.
Ewwdtepa 10 1996 10 Ymovpyeio TTadeiog viomoinoe to mpdypappa «OAYZEEIA» mov
nepteAdufove po oepd omd mpoypaupota yio. v ewcayoyn tov TIE ota oyoieio g
mpoToPddiag Kot devtepofdbag exmaidevong e xdpas. ATOCKOTOVGE KUPIG oTN
dnuovpyio AOYIGUIKOD Y1 T fACIKA LoBHoTo TOL SNUOTIKOD Kol TOL YUUVAGIOU KoM
Kot TV dnpovpyia kot dSiktvmon tov epyactnpiov TIIE tov oyoMkdv Hovadwy.

Me mv gpedavion tov texvorloyidv web 2.0 and ta péoa g dekoetiog tov 2000
TOPATNPOVVTIOL LEUOVOUEVES TPOCTAOELES EKTOOEVTIKAOV KOl GYOMK®OV LOVAO®V Yo TNV
ONUIoVPYio YNOLOKOV EKTOOEVLTIKOD VAIKOV.

Amo 10 2011 10 Ymovpyeio IMoudeiog €xer avantdéer oAoKANpOUEV) TAATOOPLO, GTNV
omoia PBpicketal To GUVOAO TOL GYOAKAOV £YXEPOI®V TG TpwToPdOpiag eknaidgvong o
YNOLIKY HOPPT, VO OATIBETOL GUUTANPOUOTIKO OdPACTIKO VAIKO (Avactacldong,
2014). Ziuepa m  mhatedpuo ot  Ppioketon otV MAEKTpoviKh  devBuvon
www.ebooks.edu.gr. Ztnv mAat@Oppo avTh LITAPXOLV G MAEKTPOVIKT] HOPOT Olol Ta.
oYOAIKA eyxepid g TpoToPabag Kot devtepoPdaduiag exmaidcvong OGO Yoo TNV
I'evikn 660 kot yio v Emayyeipotikny eknaidevon. Emiong, apxetd amd to oyoiwd
eyxepiolo VLEPYOLVY Kol GE EUTAOVTIGUEVT] LOPPN TTOV GNUOIVEL OTL TEPLEYOVV APKETA
SdpaoTiKG otoryeio oTic 6eMdeg Toug (Ommg video, dpacTNPOTNTES, VIEPGVVOEGOVG
KAm). [ kamoteg TAEELS Kol YVOOTIKG OVTIKEIEVO VTTAPYEL EO1KOG VIEPGVVOIEGLOG TTOV
odnyel otov 1ototomo http://photodentro.edu.gr émov mepiéyoviar oAANAETIOPOOTIKEG
OPACTNPLOTNTEG CYETIKEG LE TO EKAGTOTE YVAOOTIKO OVTIKEILEVO.

Emiong, otv mAektpovikny dievBuoven www.studydexams.gr vmipyel TAATQOPUO. E
eKTdeVTIKO VAKO Yo cvumAnpopotikny EEAE v to padnuota mov eetdlovtar ot
paontég Tov IN'evikov Avkeiov otig mavelladwég e€etdoeic g I Tdéng, Yo v elcaymyn
oT1g OXOAEG TpLTOPabag ekmaidevong. Kot oe aut) v mAat@dppo vapyet H100pacTiKd
DMKO KOl OCKNOELG Y10 TOL GUYKEKPIUEVA pLoldnpaTa.

Exeivo mov mapatnpel kGmolog pe po ypnyopn meEPMynon Kot oTig o000 TAATPOPUES TOV

Ynovpyeiov [adeiog eivor 1 anovoio ynelokod ekmotdeuTikod LAKOD Y10, To, pLobpoto

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

ooV tov 1dewv tov EIMAA. Ztmv mpdtn TAATEOPHO VITAPYOLV HOVO TO GYOMKA
eyyepiola og nAextpovikn popen| (pdf), eved oty dedtEpN TOL APOPE GTO TAVEALAOIKMDG
eEetalopeva padnuota vdpyel VAIKO povo yia to padnuota tov I'evikod Avkeiov.
Avogopwd pe to padnuo tov Ipoypappoticpod Yroroyiotov e T 1déng tov topéa
[Mimpopopikig  tov  EINA.A oty mhoteoéppo  tov  Ymovpyeiov  moudeiog
www.ebooks.edu.gr vépyovv udévo ynelomompéva ta. oYOMKAE yyxelpidia mov apopovv
TO HaOnua. ZuYKEKPIUEVA LITAPYOVV Ol CNUEIMGELS TOV UaBNTY|, TO TETPASIO EPYACIHV TOL
paonti, ot AGELS TV ACKNGEWV Kot TO PBAIO TOV EKTOOELTIKOV.

Yrnowokd vikd mov pmopel va ypnoipomondel ®¢ CLUTANPOUATIKO VAIKO TPOG TOV
ocoupotikd TPOMO eKmMAidELONG VTAPYXEL HOVO oe oeAidec M blogs pepovopévev
EKTTOOEVTIKAOV TOL  OWOACKOVV TO  GULYKEKPIUEVO EKTOOELTIKE  avtikeipeva. [a
mopddelypa, vadpyel o forum tov ekTASEVTIKOD JELTEPOPAOULOG, OTOCTAUEVOL GTO
Kévipo TIIAnpogopwknc & Néwv Teyxyvoroyiov Iwavvivov Alkn Tewpydmoviov
http://alkisg.mysch.gr/steki/. Zto @dpovp ovtd KaTabETOLY OTOYELG KOl YNPLOKO VAIKO
vy 6Aa o pafnpaTo TANPOPOPIKG OA®V TV PBabuidwmv ekTaideLoNg EKTALOEVTIKOL TOV
ddackovy ota oyoleia g TpwToPdOuiag Kot devtepofaduoc ekmaidoevone. ‘Eva and ta
topics Tov GLYKEKPIUEVOL pOpovp apopd To pabnua tov Ipoypappaticpod Ymoroyiotov
me I 14éng twv EITA.A.

IMa v YA®ooa Tpoypappaticpod Python, mov givar  yAdooo tave v omoio Pacileton
N owoaktén Ko e€etactén VAN Tov podfuatog tov Ipoypoppotipon, vrdpyovy apkeTég
1OTOGEAIDEC HE  YNOWKO  EKTOOELTIKO VAMKO 1oL  umopel  va  ypnoyuomowmOet
CUUTANPOUATIKE e TO GYOMKO £yyepidlo Kot v O {dong ddacKario. XTig GeAMOES
avtég umopel va Pper kavelg Pivteo, TOPOLGIACELS, OOPOACTIKES OGKNOEL, E£TOLUN
npoypaupato g yAdooog Python. Ouwg kobmdg kapio omd avtég Tig oelidec dev
aKOAOVOEL OTOKAEIGTIKG TNV SOUN TOVL GYOMKOV £YYEPIOL TOL PaBNUATOC, LITAPYEL O
kivduvog o panmge va yobel oty TAnfdpo TANPOPOPIOY Kol GEAID®V TOV LITAPYOLV,
LEYPL VO KOTOPEPEL VO BPEL VAIKO OTOKAEIGTIKA Y10l TNV JO0KTIKY evOTNTa OV £miBupet.
Enagietor Aoudv 6Ttov eKmadevTikod mov 010dKeL To Pdonpo vo eIATpdpel To VAKO omd Tig
oeMOEg aVTEG Kot Vo EMAEEEL KADE POPA ALTO TTOL AVOPEPETOL GTNV EKAGTOTE OLOUKTIKY)

EVOTNTA, TPOKEUEVOV VO EVIGYVGEL TO SIOOKTIKO OMOTEAEC L.
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

3. AkyoprOpuor

To 1pito KePdAmO aplEpOVETOL TNV £Vvolo TOL 0AYOp1OLoV, apoD KPIVETOL amopaitnTn M
dloaPnVvion Tov 0pov, KaBdS M €vvola Tov oAyoplBpov eivar omopoitntn Yoo TNV
KOTOVOT 0T TOL TPOYPOUUOTILOD TOV VITOAOYIGTAOV.

AvoAvTikdTteEpa, OTNV TPOTN &vOTNTO TOL KepaAaiov Oa yiver pio evvoloAoykn
TPOCEYYIoN TOV 0pov ALyOplOHOC Kot TV Pacik®v Kpitnpiov mov wpénel va TAnpoi
KAmo10¢ aAyOp1OHog Yo va givat OAOKANPOUEVOG. XtV d€0TEPT] EVOTNTO TOV KEPUAAIOV
yiveton pio wotopikny avadpopr] otnv dnuovpyio Tov cvykekpyévov 0pov. Axkolovbet
omv Tpitn €vOTNTA M OVOALOT TV TPOTOV TEPLYPUPNS €VOC aAYOpIOLOL v GTNV
TETOPTN EVOTNTA YivETOL piol OVOPOPE GTIC CNUAVTIIKOTEPES EQPOPUOYEG TOV aAyopiOumy.
2NV TEUMTN EVOTNTO OVOADOVTOL Ol CIUOVTIKOTEPOL KAaGKol adyopOuotl. Térog, otnv
€KTN €VOTNTA TOV KEPAAMIOV avVOADOVTOL Ol CNUAVTIKOTEPOL aAydp1Bol avalftnong Kot
TeEPLOCOTEPO 0 OAyOpOLog TG dvadikng avalntmong (binary search) mov givon kot to

OVTIKEILEVO TOV YNOLKOD VAKOV TG TopoVcas EPYOCios.

3.1 AhyoprOpoc: Evvororoyui) tpooéyyion

AlyopBuog etvor po mEMEPUAGUEVT) CEPE EVEPYELDV, OVOTNPE KOOOPIGUEVODV KOl
EKTEAECL®V O TEMEPACUEVO YPOVO, TOV GTOYELOLV OTNV €M{ALON €VOC TPOPANLOTOC
(BakdAn, Twavvomovrog, Imoavviong, Koiiiag, Mardauog, Mavolomovriog & Tlolitng,
2010).

Akyop1Bpog etvan kéBe KoAd optopEVn VTOAOYIGTIKY dtadikacio, Tov maipvel pio T M
GUVOAO TILAOV oV €16000 Kot apdyet pia Tiun 1 oHvoro Tmv cav ££000. Eivat cuvemmg
po. akoAovfio. amd VTOAOYIGTIKG PIHOTO TOV UETOTPENEL TO, OEOOUEVO GE TANPOPOPIES
(Cormen, Leiserson, Rivest, & Stein, 2009).

Sougpwvo pe tnv Wikipedia.com, yio va, givor TARpng Kot 6motdg Evog alyoptOpnog Tpémet

VO IKOVOTTOLEL TOL TOPOKATO KPLTHPLOL:

o KaoBoprotikétnta - Definiteness
Kd&Be evtodn tov adyopiBuov mpémet va givar capmg kabopiopévn kot o TpOTOG EKTEAECTG

™m¢ mpémel va glval cagng kol va punv aervel tepldopla apeiBorioc yiu 10 mog Oa
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

extedeotel avtog. Emiong, kébe evton Oa mpémetl va mpoPAénet OAa Ta mOava evoeyOueva
Katd TV ektéheon . o mapdaderypa, oe pio owipeon Oa mpémer vo mpoPAémetar 1
nepintoon Omov o dapetéog Aaupdver undevikn tun. IlpoPfAnuoto kabopioTikdTnTog

avTieTomilovtal Guyva e ™ AoYIK) TG EMAOYNG, ONA. Av a>0 to1E ..... AAMAG ......

o Ilgpatétnta - Finiteness
Kd&Be adyopBpog elvar memepacpévog, onAadn TELEIdVEL HOTEPA OO £VOV CLYKEKPIULEVO
aplBpd depyaciodov 1 Pnudtov. Mio Sadikacio mov dev  TEAEW®VEL UETH oo

CLYKEKPIUEVO/TEMEPACLEVO aptOUO PtV AEyeTat omAG VTOAOYIGTIKY dladtKaGiaL.

e AmoteheopoTikétnTo - Effectiveness

Eivor amoteleopatikdc, onAaon OAeg ol evtoAég mov meprlapfavel ota Pripatd tov Hoa
wpEmel va etvar amAég. Avtod onuaivel 0Tt dev apKel va EXEL OPIOTEL PLidt EVIOAN, TPETEL VAL

elvat Ko eKTEAEGLUN.

e Eicodog dcdopévov - Input

Kotd v exkivnon ektéleong tov adlyopibpov kopio, pion 1 TEPIGCOTEPEC TIUES
dedopévev pénet va. divovtar mg eicodotl otov aryopBpo. H mepintwon mov de divovtan
TIEG dedopévev eppavifetar, 6tav o adyopBpog onpovpyel kou enelepydletor Kdmoteg
TPOTOYEVEIC TES pe TN Ponfela cuvaptnoe®V Topay®YNS Tuxoimv apBudv 1 pe

Bonbeta GAA®V OTADY EVIOADV.

o  ’'E&odog amotereoparov - Output

H extéheon tov adyopiBuov emotpépel tovhdyiotov €va péyebog G amoTtéAeso TOL
e€aptdtonl kot KAmowo Tpoémo oamd TIG apykég €166d00vG. O aAydpiBuog mpémer va
onpovpyel TovAdyotov pio T (SE00UEVOV) MG OMOTEAEGUO TPOS TO YPNOTN N TPOG

évav dAlov akyopiBpo.

3.2 Iotopwn avadpopr)

Iotopwkd n AéEN adydpBpog amodideton otov EépEn pabnuatikd Abu Ja’far Mohammed
ibn Musa al Khowarizmi, o onoiog é{nce yOpw ot10 825 w.X. kot £ypaye pia datpPn 1

omoio. meplelye TVmOTMOMUEVEG AVCELS OAyePpiKOV Tapactdoewv. H owtpif] avtm

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

LETAPPACTNKE TEPITOV TEVTE AADVEG UETE, KoL 1 LETAPPACT TNG OTO AATIVIKA EEKIVOVGE
pe v epaon “Algoritmi dixit...” (o AAyopiOuog Aéet...). Me avtd tov Tpomo M AEEN
aAyOp1OOG EMIKPATNGE TOL EMOUEVA YIALD YPOVID. LLE TNV £VVOLN «CLOTNHOTIKY SlodKacio
aplOuTIK®OV Xeplopndvy. Tnv onuepv e a&io anéktnoe otic apyés Tov 200V adva Kot
0 6pog &ywve gupvTEPO YVMOOTOG Kol EMIKOPOG HE TNV avATTLEN NG EMGTAUNG TNG
[TAnpoeopikrg (BakdAn, I'avvorovroc, Ioavviong, Koilwog, Mordapog, Moavolomoviog
& IToAitng, 2010).

Youpovo pe v eledbepn eykvikronaideio (Wikipedia.com), £vag ammd TOVG TAAAOTEPOVC
YVOGTOoOS aAyopOpovg givar o odyopiBpog tov Evkdeion 1 EvkAeidiog AdyopiBupog o
omoiog meptypaeet ta Prpata yio v gupect Tov Méyiotov Kool Atpémn peta&d 6o
aplBuov. Ovopdotnke étol and tov apyoio 'EAinva pobnuotd Euvxdeidn xor n
ToAOTEPT) TEPLYPAPT) TOL cLVaVTATAL 6Ta ZTotyela Tov EvkAeidn (nepimov 300 m.X.).

H popon| dtaipeong tov akyopiBpov tov Evkdeidn Eexva pe éva {evyog Betikdv axepaiov
Kot oynpatilel éva véo Levyog mov mepthapPdvel Tov PikpOTEPO aptBd Kot T0 VITOAOUTO
mov AopPdvetoar omd v dlaipeon TV 000 mpdTOV aplBudv. H dwdkasio
emovaloapfavetor éog 6tov €vag apBpog sivor undév. O dArhog apBudg eival téte 0

HEYIGTOC KOVOG SLoPETNG TOL apykov (evyoug.

Hopaderyua extéieons tov Evkigiorov ALyopirBuov:

Eotw ot Oélovue vo. fpodue tov Méyiaro Koo Aioupértn (MKA) tov apiBuwmv 1547 kou
560.

Bijuo 1: 1547:560=>1547=2x560+427

Bijuo 2: 560:427=>560=1x427+133

Brjuo 3: 427:133=>427=3x133+28

Brjua 4: 133:28=>133=4x28+21

Bruo 5: 28:21=>28=1x21+7

Brjua 5: 21:7=>To 7 dwoupei axpifog to 21 onore MKA(1547,560)=7

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

3.3 Tpomor meprypons €vog aiyoprOpov

opeova pe toug Tolyrla, Mavordmovro kot Todvapn (2015) vrapyovv tpeig Pacikol
TPOTOL Y10l VO TEPTYPAYOVLE EVaY OAYOPIOUO:

o H meprypaen tov pe puoikn yhwooo 1 Eredbepo keipevo (natural language).

J H meprypaen tov pe v xpnon evog dwaypappatog pong (flow chart)

o H mepypapry tov pe kwdwkomoinon (coding), omiadn upe pio yiAdooo
TPOYPOULLUATIGLOV KOTAVONTIH KO EKTEAEGUUN OTO TO VITOAOYIGTIKO GUGTILLAL.

Ag dovpe Eva mapaderypa ahydplOov Kot e TOVG TPELS TPOTOVS TEPTYPOPTS.

‘Eocto 6t 6¢hovpe va meprypdyovpe tov arydpiBpo mov déxetar oav €i6000 Tov HEGO OPO
™¢ Pabuoroyiog evog pobnt oto 600 TETPAUNVO Kol GTO YPOTTA Kot OEAovUE Vo Lo
EMIOTPEPEL TO UNVLUO «TTPOAYECAL», OV O HECOG OPOG TOV padn elvar peyahdtepog M
icog amd 10 9,5, M TO PRVLHO «amoppintEGAY, OV O HEGOC Opog Tov padnTy elvon
pepotePOg amd 1o 9,5. Onmg EEpovpe 0 €TG10G HEGOG OPOC TOL HaONTH TPOKVTTEL OO
TOV VTOAOYIGHO TOL HEcov Gpov G Pabuporoyiog tTwv TeTpaunvey kot g Padpoloyiog

TOV YPATTOV.

A. Ieprypopip tov alyopiOuov ue povoikn yiocoo

AAyépLOpog Mécocg 6pog
AL&pace Atetpdunvo,Brtetpdunvo, I'poat&
MOT e TpAURVOV (AT eTpdunvo+BT e Tpdunvo) /2
ETACLOCMO<« (Mot e tpapufveov+Tpoantd) /2
Av ET1AcLOocMO>=9.5 1d1e
Eppdvioe «Ipodyeoal»
AN LG
Eppavioce «Anopplmtecol»
Télog Mécog 6poc

Aryopi18uog o€ pooixy yAwooa

O tpdémog awtdg ovopdletar kot WYevdoyAmdooa, yati eivor pio YA®GGH KOVIO OTIC

YADOGEG TPOYPAUUATIOUOD, OALY peTappacuévn oe EAAvikd.
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lewpylog BeAtbakng, «ZXeSLOOUOG, AVATTTUEN KO QMOTiUNoN

o NI EKTIALSEUTIKOU UAKOU pe T pEBodo tng €€ amootdoewg
S0 emn eknaidevong yla tn ddackaiia tou alyoplBuou tng Suadikig
e avalntnong (binary search).»

B. Ileprypapn tov alyopiBuov ue oraypouuo pons
Y10 Suypoappo pong ovil yi AEEEG mOL €YOLV TOV POAO OOMNYIOV KOL EVIOADV,

ypnotponoovvtar oynpata. Ta Bacud oxfuata gival ta eENg:

Extéleon Elcodog

, Apxn n TEA .
PALEWV X N 1eAos E€o60g

"Etot, yia tov odyoptBpo tov mopadeiyLatog oG To dtdrypaptpe pong ivot to e&ng:
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avalntnong (binary search).»

I. Ileprypagij Tov alyopiBuov ue kdika 6& yidoca npoypauuaticuov Python

Me avtOV TOV TPOTO TEPLYPAPNS, O AAYOPIOLOG YPAPETOL LE EVTOLES TTOVL YPNCULOTTOLEL pia
KOVOVIKT] YAMGGO TPOYPOUUATIGHOV. ALTO onuaivel 0Tt 01 EVIOAEG OVTEC UTOPOVV VL
EKTEAEGTOVV OO £VOV VTTOAOYLOTY).

"o 1o mapdderypo. pog Oo xpNGIULOTOGOVLE TV YADGGO Tpoypappatiopod Python.

Atetramino=float (input ('T'p&le TOV PaBud ToU A TeTpOunvVou'))
Btetramino=float (input ('Tp&le tov Babud Tou B TeTpounvou'))
grapta=float (input ('T'p&le tov Pabpd TV ypAUITOV'))
motetr=(Atetramino+Btetramino) /2
Mesos_ oros=(motetr+grapta) /2
1f Mesos oros>=9.5:

print 'HOpo&yeoal'
else:

print 'Amopplmtecot'’

AlyéprBuog o yAdaoo. mpoypopuatiouotd Python

[Mopatmpodpe 6tL N TEPYpOAPY| GE YeLOOYADGGA £lvar avth mov gival TAnclEsTePn o€ pia
KOVOVIKT] YADGGO TTPOoypouptaticpod. o tov Adyo avtd kol mpoteivetoar @g péBodog
JWaoKOAIG Yoo TNV €10aY®YY] 6TOV Tpoypappatiopd. To TpoOYpOppe GTOVd®V TOV
pafnpotog yevikng modeiog g B tdEng tov IN'evikod Avkeiov odAd kot TG avtictoymg
tov EITA.A, «Ewoayoyn otig apyxés g emotung tov H/Y», givor mpocavatoicpévo
oV eKHAONoN TOV 000 TPOTOV TPOTMOV TEPLYPAPNS VOGS aAyopiBuov pe peyoddtepn
éupaon oty ekuddnon mg yevdoyAwscas. To 010 oydel kot yio T0 pddnuo g
katevBuvong ITIAnpogopwkng ko Owovopiag m™¢ T taéng tov T'evikod Avkeiov

«Avantuén Eeappoyov og Ipoypappatiotikd [epiaiiovy.

3.4 E@appoyéc Tov ahyoprOpomv

To €bpog epappoyne tov alyopiBuwv eivor peydro. Mepikéc TPAKTIKES EQPUPUOYES TWV
alyopiBumv mepthapfdvovrol oto akdAovba Tapadelypora:

. 2V amokmatkomoinom Kot avdivon tov teptocotepwv amd 100.000 yovidiov tov
avBpamvov yoviditopatog (DNA). H anobrjkevon T@v IAnpo@opidv ToL YOVISIMLOTOG Kol

N avantuén gpyadreiov yo Ty avéivon tov dedopévev tov DNA yiveton pe v fonbea

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
(e-Learning)»: .Aumthopatikny Epyacio 18




lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

exhentuoopévov  adyopiBuwv. To omotéhecpo ovtd®v TV odyopiBuov  eivor 1
eEokovounon ypovov, avhpoOTIVOV TOPOV Kol PN LATOGC.

o Me 1 Ponbelo edkodv adyopiBumv, 10T0CEAIdEG GTO {VIEPVET UTOPOLV V.
SLOLYEPLOTOVY KAAVTEPO TOV TEPAGTIO OYKO O£OOUEVMV TOV KLKAOPOPEL 6TO SLOIKTLO Kol
Vo OPOLOAOYNCOVV KOTAAANAM TO TOKETO OEOOUEVMOV UEGO, ATtO TOVG KOUPBOVG TOV SIKTVOV,
MOTE VO PTAGOLV LE TOVTNTO KOl ACPIAELD GTOV YPNOTH.

. I'vootég 1otocelideg 6nmg n google, to facebook to youtube k.a. ypnoiponotovv
KATAAANAOVG aAyOPIOLOVS, MGTE VO PIATPAPOLY TNV TANPOPOPIa TOV PTAVEL GTOV TEMKO
xpNotn, mpocapuodlovtag v kdbe popd oto ynorokd tov mpoeii. ‘Etot, pe Pdon o
IGTOPIKO TOL YPNOTN GTO SLdikTVO, TPpocapproloviatl ot dtuenuicelg Tov Aaupdvetl kabe
QOpPE GTOV PUALOUETPNTY| TOV, TOL ATOTEAEGLOTA O TIC UMY aVEG avalTNoNG Kot ot gilot
Kol 01 GEMOEG TTOL TOV TPOTEIVOVTAL OO TOL LEGH KOWVMVIKNG SIKTOMONC.

o Ot MAeKTPOVIKEG GULVOAAAYEG TOL TPAYLOTOTOLOVVTOL [E KOTOCTHUOTO KOl
tpomelika Wpvpata e£opTmdVTaL 6 HEYEAO Babid amd TV WO1OTIKOTNTO Kol TNV 0CQAAELN
TOV OEOOUEVOV TOV TEAUT®V, OTMOC TOV oplud NG TMOTOTIKNAG KAPTOS, TOV KMOKO
npocPacng KA@M [ v  ocedieln  TETOWOV  JESOUEVOV KOl  GUVOAAXYDV,
¥pNoonoovvior ot alyopiuot kpuvmroypdenons mov Pacilovior oe  aplBuntikods
alyopifpovg kot v Bewpia TV aplOudv.

o Ot ahydpBpot ypnoLoToovVVTOL ETIONG 6TO HOVTEAD TPOPAEYEWV KOl avAALGTG
ploKOL Y10 EMYEIPNGELS, OPYOVICUOVS 1} OKOUO Kol OO TOAITIKOVS Y10 TNV EKTIUNGT NG

Topeiag TG TPOEKAOYIKNG KAUTAVIOG KOl TOV EKAOYIKOV OMOTEAEGUOTOC.

3.5 Khoowkoi aryoprOpor

H Oewpla tov odyopiBuwv amotedel pio onuaviikny mePoyn TG EMOTAUNG TOV
VTOAOYIOTMV. AVTIKEIUEVO TNG GLYKEKPLUEVNG TEPLOYNG €lvar M HEAETN Kot Ompuovpyio
AOd0TIKAOV 0AYopiOU®V Yo TNV EMIALGT VTOAOYIOTIKGOV TpoPAnudtmy. ‘Evag alyopBpog
TPEMEL VO EIVOL KATOGKEVUGUEVOC TPOCEKTIKA, MOTE Vo elvanl pobnuatikd opB6g kot vo
Aertovpyel v OAeg TIc mBavEG TIHEG TV dedouévav €166dov. Emiong, kédbe adydpiBpoc
TPENEL vaL vl amod0TIKOG MG TPOS TNV YPNON TV VIOAOYIGTIKOV TOP®V KOl TOV YPOVO

VAOTOINGY|G TOV.
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Ooco kot av avdvetatl pe TV avamTuén TG TEXVOAOYING TOV VTOAOYICTIKMOV CLUGTIUATOV
n toyvuta enegepyaciog dedouEvav Kol n dvvatoOTNTO AmoOKELONG OEOOUEVOV EVOG
OLOTAUOTOG, €lvarl amopaitnto vo emdéyovpe kdbe @opd Tov OoAyopiBpo mov eivor
amodoTikdTEPOG. Tov adydpBpo dnAad mov amattel Tov AMydTepo duvatd XPOVO KOl TOVG
AMyOTEPOVG dVVATOVS VITOAOYIGTIKOVG TOPOVG Y1aL TNV EKTEAECT] TOV.

Otav oyedidleton £vag adyopBuog, Tpémet va AapPavovtor voéyn OAeg O TUPAUETPOL TOV
KAVOLV TOV 0AYOPIOLO AmOd0TIKO 1) ATOTEAEGIATIKO.

O kOpleg mapapeTpot eivat:

. O xp6vog eKTELEOTG TOL OAYOPLOLLOV Y10 OTTOLOONTTOTE TIUT ELGOJOV.
. Ot amotovpevol TOPOtL, .. UVILN, ENEEEPYAGTNG KAT.
. O BaBpdc dvokoiiog vAomoinong tov aAydpiBov, dniadn katd Tdco givor e0KOAO

va amotunwbel 0 alyoplOpog o pio YAOGGO TPOYPUUUATIGIOV.

Mo va gival omodoTikOg Kol OmoTEAEGUATIKOC €vag aAYOpIONOG, TPEMEL TPOPOUVAS VO
eloyrotomotel Tig mapamdve tpelg mapapétpous (I'ewpyrdong, Nucordomovrog & TTaAnog,
2015).

Avtég ot tpetg mapapetpot opiCovv Kot v molvrrokotnta (complexity) evog adyopidpov.
‘Etor,  éyovpe v ypovik molvmAokotnto (time complexity) koi ™V xopikn
nolvmhokotnto. (Space complexity), mov elvar kot ot Vo Pacikoi TAPAYOVTES
kabopiotikol yw Vv amodotkotnTa evog aiyopBpov (Toiyhag, MovoAidmovrog &
I'ovvapng, 2015).

H ocvunepipopd tov akydpiBpov peretdror oe d00 KLPIOG TEPUTTAOGEIS: GTNV YEPOTEPN
KOl 6TV UECT Yl [0 GEWPE amd OPOpPETIKE oTypidTuIo Tov TtpoPAnuatog (Zayoc,
IMayovptlng & Zoviov, 2015).

[Tpaxtikd ovtd onuaivel tov aplBpud Tov Pnudtov mov ypetdletot £vog adydpiBpog yo vo
eKTEAEOTEL Y1OL TV YEWPOTEPT TEPimTON (dNAaON Yo TIC THES TV OedOUEVODY TTov Oa
ypelaotel Tov péyioto aplud Pnudrtov) kot v péon mepintoon (onAadr tov pEGO
apOud Pnudatov mov Ba ypelaotel Yoo va ektehestel Yo OAeg TIC WOAVES TIUEG TOV
OESOUEVDV).

Mo mapddetypa yro v Topakdto Aioto aplopdy,

2 5 12 32 45 56 70 72 76
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lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
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eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

H yepdtepn nepintmon yia va Bpet évag akydpiBuog ceplokng avalntnong éva voouepo
elvar 9 Pnuota (av ydyvooue to vovpepo 76). H péon mepintoon yia va Ppodue
omol00NToTE aPOpd ¢ AMotag eivor 5 frpato.

[Ipwv mpoywpnoovpue oty avdivon Tov KAACIK®OV odyopiBpumv mov ypnoipuonotobvtol
TEPIOCOTEPO OTNV EMIGTNHUN TOV LVIOAOYIGTAOV, gival amapaitnto vo avoaeepBodue otnv
gvvola TG OOUNG OdOUEVMDV TTOV YPNCUYLOTOLEITOL GUYVE GTNV TANPOPOPIKN KOl GTOV
TPOYPOUUOTICUO.

Mo ™mv emotun TV vIoloylotdv, doun dedouévav sivar €vag Tpdmog opydvmong,
dloyelptong Kol amoONKeEVONG OUOEWOMV OEDOUEVMV TOL EMTPEMEL TNV OTOTEAEGIOATIKY
npocPaon, eneepyacio Kot TpOTOTOiNoT TV dEGOUEVOV QVTMV.

H mo cvuvnBiopévn doun dedopévmv oty TAnpoeopikn eivar o mivakag 1 Aota. 'Etot yia
napddetypo pio doun dedopévov pmopel vo givol €vog mivakag pe To Lobfiuoto Tov
napakolovfel évag eortnmg 1 évag mivaxkog pe tovg PBabuodg evdg gortntn 1 évag
mivakag pe to tpoidvta piog etapiog K.0.K.

Ot mep1ocOTEPOL YPNGYLOTOLOVLEVEG AEITOVPYiEG TOV eKTEAOVVTOL GE Lo doun dedopévmv
elvar n avalnmon kot n ta&wvounon. Me v avalnon ydyvovue vo Bpodue edv €va
OLYKEKPIUEVO GTOLXELO VIThPYEL GE Evay TivaKa pe dedopéva Kol 6€ old BEon Tov Tivaka
vapyxel. Me v tagvounon, tagwvopoldue to ototyelon €vog mivaka oe avEovoa M
eBivovoa celpd.

IMa 11 dvo avtég Aettovpyieg Exovv avomtuyBel o cepd and akydpiBpol mov pmwopovv
va vAomomBovv c€ o YAOGGH TPOYPOUUATIGUOD KOl VO, VAOTOWGOLY TNV AErtovpyia
™mg avalnmong kot ¢ tavounong. Xvvnbog dev vmdpyel évog adyopiBpog mov
YPNOLOTOIEITOL Y10t OAEG TIC MEPUTTMOELS KOt OAOL TO TPOYPAUpoT. Xe Kb mepinTmon,
umopet €vag adyopBpog avalnnong va eival arodoTikoTePog and Kamoov dALO.

Ot o yvootol adyopiBupor avalnmong eival o aAyoplBpog g oeiplakng avalntmong
(linear search) kot o akyopOpog g dvadikng avalnmong (binary search). Ocov agopd
TOUG 0AYOPIOHOVS TaEVOUNONG, Ol o YV®GTol elvar o aAyopBpog g Tasvounong He
elooyoyn (insertion sort), o alyopBuog g tagvounong pe emioyn (selection sort) kot o
aAyop1Bpoc g taEvounong evbeiag avtailoyng (straight exchange sort) yvootdc kot o
aAyopiBpoc e euoaiidag (bubble sort).
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3.6 AlyoprOpuor avalntnong

Ot akydpiBuor avalnmong ypNoLomoovVToL Yo TV ovalnnon &vog GUYKEKPLUEVOL
otoyeiov o€ pia ovAloyr omd Opowa dedopéva. ZvvnBwg évag adyoplBpog avalntnong
CEMOTPEPEY TO OMOTEAECUN: TO OV LAAPYEL TO oTOXElo 7oL avalnTaue péco otnv
OLYKEKPLUEVT GLAAOYN Kot 6€ TTold BEom awTd VILapyeL. [ va eivor amoteleopuatikdg Evog
alyopiOpog oavalnmong mpémel va Ppiokel 10 otoyeio pe TG Ayotepec OLVOTEC
avalntnoelg kot av ivar eikto, 6tav Ppebel 10 otoryeio mov avalntape, vo GTOUATAEL
KoL 1] EKTEAEGT] TOL OAYOPOLLOV.

Ot aryopBuot avalnmong eivol amd Tovg TEPIGGOTEPO GNUOAVTIKOVS aAyOplOovg otnyv
EMGTAUN TOV VIOAOYIOTAOV Kol EWOIKOTEPO GTOV TTpoypappatiopd. o va avalntioovue
éva. ovykekplévo mpoidv coe pio tepdotion Alota pe mpoidvta, yw va Ppodue éva
AEPOVO 1| €val Gvopa o€ £vav TNAEQOVIKO KatdAoyo, yio va Bpovue évav @oilo pog o€
éva HECO KOWMVIKNG SIKTO®ONG ypnoiponoovvtal aAiydpifuot avalntmonsg. Kabog o
oykog TV dedopévav péoa ota omoio ovalntodue pio cLYKEKPLUEVN TANPOPOpia eivat
1epdotiog, elval mpogovég OTL €yl peydAn omuacio M ToyOTNTO EKTEAECNG TOV

alyopdpov.

3.6.1 AhyéprOpog oerpraxnis aveltnong (linear search)

O amAovotepog arydpBpog avalntnong eivatl o akydpiBpog g ceprokng avalnmonc. O
aAyOopOpog avtdc capmvel OAL To oTOoXElN LG AIOTOGC OEQOUEVMV KOl KEMGTPEPEL» GOV
amotélecpo 10 ov Bpnke to otoryeio mov avalntdue 1 Oy Eivar mpoeavég ot av
yayvovpe éva otoryeio mov Ppioketar oty tedevtaia o g Alotag Kou  Alota ot
éxet 5.000 otoyyeio, TO0 «UTAOK» EVIOADV TOL OAYOPIOLOV TTOV GAPMVEL TO. GTOLYELD TNG
MoTtag Kot Ta Guykpivel pe avtd mov avalntovpe, Ba tpénel va ektelectel 5.000 popé.

210 GYOAIKO gyyepidto Tov padnuatog «Apyés Ipoypoppatiopod Ynoroyiotovy, e B’
t4Eng tov topéa IIAnpopopikng tov EINA.A  (Apdmoyrlov, Bpoayvog,  Kavidng,
Moxpoyiavvng, Mmneheocuntg & Toypag, 2018) meprypdpetor o aAyOpOUOS GEPLOKNG

avalnong o€ YeudoyAdsaGa, OTme TapoTifeTal:
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AAyépLOpOG Telplaxl AvalATnon
Aegdopéva // Iuldoyrh, {(ntoltuevo //
Bpébnke <« ¥eudng
T'ia x&Be oTtolxelo Tng ouAAloync Enmavadope
Av otolxelio = (ntoUuevo Tdéte
Bpébnke <« AANOAC
TéAog_Av
TéAog_EnavaAnyng
AnoteAdéopata // Bpébnke //
Télog Zelplaxh AvalATnon

O odydpiBuog g oeipiokng avalitnong.

O aAyoplBpog aVTOC EMOTPEPEL MG ATOTEAEGUO LOVO TO OV LIAPYEL TO OTOLKEI0 7OV
avalnTaue péso otnv doun TV dedopévev (AMota N Tivakog).

Qo61660, TIg TEPLoCOTEPES POPEG BEAOLLE Va EEpovpe Kat TV akpiPn BEom mov vVtapyEL TO
otoryeio to omoio avalntovpe. I'a tov Adyo avtd 1 debtepn £kdoon Tov aAydpBov ™G

oelprokng avaltnong (linear search) emotpépet Kot v 0€om TOL GTOLYKEIOV.

AAyépLOpog Zelploaxl AvoalnTnon
Agdopéva // Nlota, {(ntoUuevo //
Béon « -1

i« 1
'Oco 6éon < 0 Kol i <= N Emavd&dope
Av MNlotal 1 ] = I{ntoUuevo Tdéte
Béon <« 1
Télog_Av

i« 1+ 1
Télog_EnavéAnyng
AnoteAéopata // 6éon //
TéAog e lplakpy AvoalATnon

O adyopiBuog ¢ oeipiokng avalitnong ue emapopn s Oéans tov aroryeiov.

H petofint «Béon» pag emotpéeer v 0éon v omoia Ppébnke to {nrodupevo mov
avalnrodpue. Av n Ty g petafAnte «Béon» mapoapeivel ion pe -1, onuaivel 0Tt 10

ototyelo mov avalntovcape dev LITAPYEL GTNV GLAAOYN OESOUEVMV.

Ymv mepintoon wov M Alota pog elvar taSvounpévn oe av&ovsa celpd, o alyoplopog

umopet va tpomomon el wg e€Ng:
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AAyépLOpog Zelplaxl AvalfiTnon B
Agdopéva // Nlota, I{ntoduevo //
Béon « -1

i« 1
'0Oco 6éon < 0 &Kal i <= N Enmav&doape
Av NAlotal 1 ] = I{ntoluevo Toéte
Béon « i
TéAog_Av
Av NioTta[ 1 ]<IntoUusvo Téte
Béone— O
Télog_Av

i« 1+ 1
Télog_EnavaAnyng
AnoteAéopata // 6éon //
Télog¢ Zelplakn Avalhtnon B

O adyépiBuog g oeiprokng avalitnong oe talivounuévny Alota

Xe autn TV TEPImTOON av 10 ototyeio mov avalntdue omv Alota ({ntovpevo) sivar
ueyaAbtepo amd To oTolKEio oV Ppioketor oty Béon |1, onuaivel 6Tl dev VIGPyEL 6TV

ovAloyn| (AMota).

O alyopBuog owtdg €xel TV 10100 TOALTAOKOTNTA, AL ExEl AydTEPO (TOV HIGO) LEGO

YPOVO EKTEAEONC GE GYEON UE TOV AmAd aAYOPIOLO TNG GEPLOKNS avalnTNoNnG.

3.6.2 AkyoprOpog dvadikig avalnrneng (binary search)

Onwg €xer avapepBel n amodotikdtnto evdg aiyopiBuov eEoptdror  oand tov xpovo
EKTEAEONG €VOC aAYOpOLOL Yio OTOONTOTE TIUY €16000V, OMO TOLG OMOUTOVUEVOLG
TOPOLG TOV VTOAOYIGTIKOV GUCTHUOTOS YL TNV €KTEAECT TOL Kot amd Tov Padud
dvokoriog viomoinong tov. ' va eivor amodotikdg évag aAydplOpog mpémer va
EAAYLOTOTOLEL OVTEG TIG TPELS TAPOUETPOVG.

Eivon mpopavég 0tt 0 adyopBpog g oeplaxng avalntnong eAaylotonotel pdvo v Tpitn
TOPAUETPO, KOONDC givar apkeTd €0kolo va vAomombel og pio YAOOCO TPOYPUULATIGLOV
Kol vo petatpanel oe ekteAéoipo mpoypoppa. o tov Adyo avtd, o adydpBpog dev givor
OPKETE OOO0TIKOG 1) AMOTEAECUATIKOG, KaODS yperdletor apketd ¥povo eKTéEAEOTG Kot

GUVETADS OMOPPOPA APKETOVS TOPOVS TOV VITOAOYIGTIKOV GUGTILATOG, OTAV EKTEAEITAL.
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avalntnong (binary search).»

O ypNyopoTEPOC KOL GUVERDS O OMOJOTIKOTEPOS aAydplOuog avalnmong eivor o
aAyopiBpoc ¢ dvadwknig avalimmeng (binary search). O akyopiOuog g Svadikng
avalfnong eivor éva Tomkd Topadsrypa adyopibuov «daipet ko Pacideve» (divide and
conquer). IIpobndOeomn yuo va epapuoctei 0 alydpifuoc g dvadikng avalnitnong, ivot
va givor tawvounpévn n AMota pe to dedopéva poc. o v tagwvounon piog Aotag
OedOUEVOV  XPNOIUOTOOVVTOL Ol aAyOptBpol ta&vounone (ta&vounon He EmAOYT,
aAyop1Oog TG PUCOMONG K.0L).

XOopupova pe v TEYVIKY «dwaipel kol Poaciieve», yopilovpe to apyikd mpoOPANua ce
Hkpotepo vrompoPApata (divide). Xt cuvéyeio Abvovue (conquer) kb vrompoPAN L
YOPoTd. AV ta vrompoPAnpaTo ggovv TV 10t dopr|, axoiovBovue TN pEBOdO TNg
avadpouns. Télog, evdvoupe Tig AVGELS TV LTOTPOPANUATOV, OCTE VO GYNUOTIGOVUE T
Abom tov apykov tpoPfAnuatog (Xinyu, 2016).

Ta Prpota yio v extédeon tov adkyopiBpov g dvadikng avalntmong sivol ta e&ng (yio
pa Mota dedopévav Tagvounuéva oe avEovca Gepa):

. Bpickovpe 10 pecaio otoryeio g AMotag poG Kot TO GLYKPIVOLUE HE OVTO TOL
YAYVOLLLE.

. Av gtvan ico onuaivel 0TL To ototyeio mov avalntaue Bpédnke, ondte o ahydpOuog
GTOMOTOEL

. Av 10 otoyeio mov yayvouue elval peyaAdtePo amd To pecOio onpaivel 0Tt Oa
Bpioketar oto devtepo picd g Alotac, ondte mepropilovpe v avalftnon o avtd To
KOpUpdtt TG AMotag.

. Av givar pikpotepo mepropiCovpe v avalnnon 61o TpdTo Uicd TG AoTog.

o YvveyiCovpe pe v péBodo g avadpoung tnv idwa dradikacio péypig 0tov Ppebet
10 otoyelo mov avalntdpe. Av @tdcovpe ce €vo onueio, OmoOv OV VIAPYOLY GAAL

otoyeio ot Alota pog, avtd onuaivel 6Tt dgv LITAPYEL TO GTOKEID TOVL OV N TALLE.

[Mopaderypo ektédeong Tov akydpBpov ¢ dvadtkng avalrtnong:

‘Eoctm 611 £rovpe v taivounuévn Alota

1 4 8 23 56 65 78 89 90 102
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Ko avalnrépe to otoryeio 90.
Ta pparo mov Ba axorovdncovpe givar ta eENG:

o Bpiokovpe 10 pecaio otoyeio tg Alotoc. To pecaio otoyeio g Adotag Oa
Bpioketar otn B€om 4 (0+9)/2. 0 givar 1 B€om tov TpdTOL GTOLKElOL TNG AloTOS KO 9 Eivan

N Béom tov televtaiov croyyeiov.

. Yvykpivoope to 90 pe to otoryeio mov Ppioketon otnv Béon 4 dnAadn to otoryeio
56.
. Enedn 1o 90 eivon peyaddtepo, mpémel va mepropicovpe v avalnmnon Hog 6To

devTEPO od ¢ Alotoc. o to Adyo awtd Bétovpe g TpmdTo oToyEio g véag AloTag,
omv omoio o cuveylotel N avaltnon, to otolyeio mov Ppioketon pio BEom peTd TO
pecaio otoryelo. Xvvenmg, to TpdTo otoryeio g véag AMotag Oa eivar o oToryeio mov

Bpioketar otnv B¢on 5. To tehevtaio otoyyeio dev aAhalet.

. Edv to otoyelo mov avalnrovoape ntav pikpodtepo amd to 56, mov eivor 10

otolyelo mov Ppioketor oty pecaio Béon g AMotag, t0te Oo Oétope g TEAELTAIO
ototyeio ¢ Alotog o ototyeio mov Ppioketon pio O€om mpiv v péom, dSnAadn To ctoryeio

nov Bpioketon ot Béom 3 (23). 'Etor, n avalitnon Ba nepropildtov 610 TpdTo Hicd g

MoTog.
. IMa to mapaderypd pog, n véa Alota 6mov Ba cuvveyicovpe v avalntnon etvor n
edne:

H extéleon tov adyopiBuov ekivdier amd v apyn:
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. To pecaio otoyeio g véag AMotag eivor avtd mov Ppioketon oty Béon 2
[(0+4)/2], dnradn o cToyeio 89.

. Yvykpivoope 10 90 pe to 89. Aev egivan ico, omdte dev eivar to oTOLEIO TTOL
yayvoope. Etvor peyaAddtepo, omdte Bo mpémer va mepropicovpe v avalftnorn oto
deVTEPO GO NG AloTag.

J ®¢tovpe cav TP®MTO oToLyEio g véag Alotog to ototyeio g Béong 2+1, dnhadn

10 otoryeio 90. H véa Alota otnv omoia Ba cuveyiotei  avalntnon pog etvai n:

o To pecaio otoryeio g véag Aotag Ppioketar oty Béon 0 [(0+1)/2]. To otoryeio
nov Bpioketon oty B¢on 0 eivar ico pe to otoryeio mov avalntape, OTATE Kot GTANATAEL 1)
EKTEAEGT TOL OAYOP1OLLOL.

[Mopatnpodpe 6Tt 0 aAyOp1OHog ™G SLASIKNG avalNTNONG, YPELACTNKE TPEIS EMOVOANYELG
v va. Bpel to otoyeio mov avalnrovoope. o to 1610 otorgeio, o aikyopOHog g
oelprokng avalrtnong Ba ypealodtov 9 eravoinyelc.

Avtictoyya yio pia Aota pe 1000 apiBuodc, o akydpiBuog g dvadikng avalnmmong
yperdleton to moAv 10 emavaAnyelg yo va Bpet 0molo0mmote otoryeio g AMlotag.

I'evikd o kavovag ivar 6Tt 0 akyoplBpog g dvadtkng avalnmong v po Alota pe ¥y
Béceig ypedletan To TOAD v emavolyelg omov 2 =X. T mopdderypo yio pio AMoto pe
1024 otoyeia yperaletor 1o mepiocdtepo 10 (apov 210:1024) EMOVOANYELS V1o Vo Ppebet

OTO10ONTTOTE GTOLXELO TNG AMOTOC.

AxoiovBel n Teptypaen Tov adydpiBpov e Svadtknig avalTnong o€ YELOOYADGGOL:
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AAyépLOpog AUAS LKA avalhtnon
Aedopéva // L,N, KRey // 'L :Alota pe N aplLbuolg, Key: 10 otol)elO
nmou ovalntdue otnv Aloto
first« 0 ! mpdto otoitxelo 1tnc Alotag
last<« N-1 ! teAegvutalio otolxeio tnc Alotacg
found «FALSE
600 (first<=last) xrat (found=FALSE) emava&Aape
mid = (first+last) div 2
av L[mid]=key tdéTte
K M;
F <« TRUE;
aAALdC
av L[mid]<key téte
first=mid+1
aAALAC
last=mid-1
Télog_av
Télog_av
Télog_enavaAnyng
Av F = TRUE téte

Eppavice "To otoixelo,", key , "unmdpxetL otn Oéon:", M
aAALdC

Eppévice "To cotolxelo,", key , " dev undpyxel otov mivoxa"
Télog_av

O adyépiBuog g Svadikns avaliTnong

Agv mpémet va Egxvape 0Tt 0 adyoplfpog g dvadtkng avalntnong epopuoletor Hovo oe
tagwvounpéves Aotec, OnAadn oe Aloteg Omov Ta oTotyela ivar Ta&vounuéva oe avEovoa
N eBivovoa celpd.

O oiyopiBuoc ™c dvadikng avalntnong Umopet va emtaydvel Ty avalntnon Kot Ty
gvpeon evog otoryeiov og pion Moto 0E00UEVOV KATA OEKAOES 1) KOl EKATOVTAOES POPEG GE
oxéon e tov aAyopifpo g oepakng avalnmong. [a tov Adyo avto, 1 didackaAic Tov
alyopBpov g dvadtkng avalitnong , aeod o padnme &xet dwdaybel kot Tov akydpiBuo
G GEPLOKNG avalnTnong, ival onUavTIK) Yo Vo, KOTOVONGEL 0 HodnTg TV onuocio
7oV £Y0LV 01 OAYOPIOLOL Kot 1] LEAETT] TOVG, Y10l TNV AOS00T KOl OTOTEAEGUATIKOTITO TOL
VTOAOYIOTIKOD GLGTNUATOG. 1o ToV AOY0 avTO €ivat oNUOVTIKO VAL KOTOVOTOEL O LoBnTig
1OV TpOTO AgtTovpyiag Tov ahkydpiBuov g Svadkng avalnTnong, MGTe vo avTIAneOet pe
ooV TPOMo M eKkTEAEST TOL OAYOpOpOL umopel va €£OIKOVOUNGEL VTOAOYIGTIKOVG
nopovs. Emiong, o alyopiBuoc e dvadikng avalnmong elvar évag €Eumvog alyoplfpog

TOV UITOPEL VO KEVIPIGEL TO EVOLOPEPOV TOV LAONTOV LE TOV TPOTO TOV AEITOVPYEL.
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Mo tovg mopambve Adyovg emAéyOnke 1 ONUIOVPYID YNELUKOD EKTOLOEVTIKOD VAIKOD

EEAE vy v ddackaAio Tov aAyoptBpov g ovadtkng avalntnong.
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4. Illpoypoppoticpnog

Y10 TéTOPTO KePAAGO 1TNnG epyoaciog yivetor pio mopovsioon Tng £€vvolag TOv
TPOYPOUUATIOHOD TV vroloyiotwv. Koabdg o mpoypoppatiopds €ivoar 1o KOpLo
OVTIKEIUEVO TOV EKMOOELTIKOD VAWKOV 1ng AE, «Kpivetar omapaitnto, HeETE NV
EVVOLOAOYIKT] TPOGEYYIOT VO TAPOVCIACTEL Lot GOVTOUT 10TOPIKT OVOOPOUT Kol KOTOTY
Vo €£ETOGTOVY Ol YADMGGEG TPOYPOUUUOTIGHOD KOl WO1iTEPA 1] YADGGO TPOYPOUUUATIGHLOD
Python, n yA®cco mPOYPOUUATIGHOD 7OV YPNOLUOTOIEITAL YioL THV VAOTOINGN TOV

aAyopBpov g dvadIKNG avalnTone.

4.1 Evvorohoykn Tpocéyyion

‘Eva. vmoloyiotikd cHotnua amoteleitor amd 1o vAkd (hardware) kot to Aoyiopiko
(software). To Loyiopkd TOV LTOAOYIGTN, TOL OmOTEAEITOL OO OAQ TOL TPOYPAULOTO TOV
XPNOWOTolEl 0 VTOAOYIOTNG KATé TNV Agtovpyio. TOL omoteAeital amd TO VLAKO
GULGTNLOTOG KOl TO DVAIKO EQUPLOYDV.

H yAlooca mov «avtihapBdvetory €va vroloylotikd cOotnuo ovopdletor «yAmdooo
unyavng» (machine language). H «yAdoca unyovine» mepiéyel eviolég mov umopovv va
eKTEAEGOVV TOAD amAEg evépyetes. To yeyovog avtd KAVEL TOV TPOYPOUUATICUO eEUPETUK
xpovoPopo kar emimovo. H ypnom yAwcocog unyavig ywo v onpovpyio mpoypopidToy
KOl EQUPUOY®V YL TOV LTOAOYIoT Ba Ntav pia eEapetikd ypovoPopo Kot OIKOVOUIKE
acvuopn dradkacio (Mavig, 2015), yia awtd Kot dev pNoUOTolEiTaL EVPEMG.

To mpoPAnpa avtd €pyovtol va. AVGOVV Ol YADOGCGEG TPOYPOUUUATIGHOD DYNAOD EMUTEOOV
(high level programming languages), mov omotehoOv £va eminedo eVOLAUECO GTNV
CYADGOO PUNYOVIG» Kol GTOV TPOYPAUUaTIoTh. Ot YADGGES avTég TEPLEYOLY eVIOAES (o€
AyyAMKT| YA®GGO) mov eivar mEPIGCOTEPO KATAVONTEG Ko €0YpNoTeS. To yeEYovos avtd
KAVEL TNV S1001KOGIOL TOL TPOYPOUUUATIOHOD OPKETA o YpYyopn kol €vkoAn. Emiong,
etvar 0 Pacikdg TapAyovVTag TOV KAVEL TOV TPOYPAUUATICUO TPOGITO GE MEPLGCOTEPOVE
avOpdTOoLG.

O1 0 YVOOTEG YADGOEG TPOYPOUUUATIGLOV DYNAOD emumédov givon n C, n C++, ) Pascal, n

Visual Basic, n Java,n Javascript, n PHP, n Python, | Perl, n Ruby, 1 Lisp,n Go ko dA)ec.
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4.2 H yhdooo. Tpoypoppaticpod Python

H yAdooa mpoypappoticpod Python avamtoydnke and tov OAhavéd Guido van Rossum
ota téAn g dekaetiog Tov 1980. IIMpe to dvopa g omd Tovg YvwoToVg Bpetavoig
Kopwkovg Monty Python. Xkomdg tov Guido van Rossum ftoav vo dnpovpynost pio
KOVTIKELLEVOSTPAPN» YADGGO TPOYPUUUATICUOD HE amAOVGTEPO GUVTOKTIKO GE GYECT LE
v C ko tnv Java.

H Python ypnowonoteitor yoo v ovémtvén Aoyiopukod omd peydleg stoupiec ko
opyaviopovg, onmg 1 Google, n Yahoo, to CERN kot 1 NASA. Xpnowomnoteitor and
EUMEPOVG TPOYPOUUOTIOTEG Yo TV ONUIOLPYIR TOADTAOK®Y TPOYPAUUATOV, OAAL
TauTOYPOVE. UTopel vo €ivol TPOCITN GE aPYAPLOVS TPOYPOUUATIGTEG YOl VO AVGOLV
TpoPANUaTA YPNYOPOTEPO OE GYEON WUE GALEG TOAVTAOKEG YADGGEG TPOYPOUUATIGULOV
(Halterman, 2017).

4.2.1 Baowég alyoprOukég dopés g yhdooag Python

Ot Baocwcég akyopOukég dopés g yhwooog Python eivor n doun akolovbiog, n doun
EMAOYNG KOt 1] SOUN ETOVIANYG.

Aopn axorov0iog

Ymv doun okohlovBiog ot evitoAég exteAovvtot 1 pio PETA TV GAAN pE TN OEPAL.
Xpnowonoteitot yio v enilvon anAdv TpofAnudtev oto oroio:
. Ynrdpyetr pia kaBopiopévn celpd Pdtov yio v niAven Toug

. O)la T frpoto ekteAovVTOL TAVTO Kol Y0PiG EEUPESELS

(Apdmoyrov, Bpayvoc, Kavidng, Aékko, Makpoyidvvne, Mmneieciwtg, [Mamaddkne &
TCHpog, 2017)

To mopaxdtw Tpodypappa vToAoyilel T0 euPaddv evog KOKAOL HE axTiva T TOL EICAYEL O

YPNOTNG A0 TO TANKTPOAOY1O.
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r=input ('T'p&le Tnv oxtiva tou KUKAOU ')
emvadon=3.14*r**2
'To eufaddv TOoU KUKAOU pe oxkTtiva ',r,"' eival ',emvadon

Aoun axolovbiag

Aopn gmhoyng

H doun emioyng ypnowomoteital, 6tav Bélovpe va Adcovpe mpoPAnuata, oto omoio
Kamoleg eVIOoAEG ekTELOVVTAL LOVO, OTOV o GVVONKN glvat anOmg.

To mapakdto mpdypappa epeavilel pe KOTAAANAO UNVOLO TOV XOPOKTNPIGUO (OITNoNG

eVOG Labnt| avaroya [e Tov YeVIKO HEGO OPO TOV.

mesos_oros=input ('T'pdye Tov vevixd péco 6po0 TOU pobntn ')
mesos oros<9.5:
'AnopplnTteTtot !

mesos_oros<l3.5:
'MéTpLa !
mesos_oros<1l5.5:
'Koah& !
mesos_oros<l18:
'TIoAU xoA& !

'ApLota '

Aoun emiroyng

Aopn emavainyng

Otav 6éhovpe pio €VIOAM M €ve CUTAOK» EVIOAMV VO EKTEAOLVTOL TOAAEG (QOPEG

YPNOUYLOTOLOVLLE T1 SOUN ETAVAANYTG.
Yrdpyovv d0o THTO1 EMOVAANYNG:

o O mpokaBopiopévog, Omov EEpovpe and v apyn Toceg Popés Oa emavainebel Eva
KUTTAOK» EVTOADV KO
o O un mpokabopiopévog, 6mov dev ival yvwotd €€ apyns moces opés Ba ypelaotel

va emavaAineBodv kamoleg EVTOALG.
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I[poxaBopriopéves emavalnyerg

Otav yvopilovue mdoec emavainyelg xpelalOUACTE YloL ol EVTOAN 1] KUTAOK» EVTIOADV,
ypnouonoovue v eviodn for. H evtoln for ypnowonoweitor oe cuvdvacud pe tnv

eEvompoTmpéVn cuvaptnon g Python, range.

To mapakdto Tpodypoppe vIoroyilel To0 AOpOIGHA TOV TEPITTOV apOU®OV amd T0 1 ¢ To

100:

athr=0
i range (1,101,2) :
athr+=i
'To &Bpolopa TV HTEQLTTOV aplbudv omd 1o 1 éwg 1o 100 elval:
',athr
Aoprj emavidnyng (for)

Mn npokaBopropéveg emavarNPeLs

Otav dev yvopiCovpe amd v apyn TOGEC EOPEG XPEWILETOL VO EKTEAEGTOVV KATOLES
EVIOAEG, ypnowonotovpe v evtodr] While. H evroin while (600) exteAeitan 660 1oyvet
pio GuvOnK.

To mopaxdrom npdypoppa dtfdlel opBpovs amd 10 TANKTPOAGYIO LEXPL VO ODGOVILE TOV

ap1Ouo6 0 kot vroAoyilet kKou eppaviCetl o ABpoioud ToVG:

number=input (' T'pdle evov cplObud ")
number !=0:
athr+=number
number=input ('Tp&le evov cplbud ")
'To &Bpolopa TV oplbupdv eilval: ',athr

Aowrj emovédnyne (wWhile)

4.2.2 Aloteg

Ané tov Niklaus Wirth (mov mapovcioace v Tp®dTn SOUNUEVT YADGGO TPOYPOALLULATICLOD,

v Pascal) owatundOnke to 1976 n e€ng eiowon:
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AAyoprBuor + Aouég Aedouévarv = Ipoypauuata

210V TTPOYPUUUATICHO Ol OOUEC OEdOUEVOV €ival GUAAOYEC amd OHOLNL OEOOUEVO TTOL
YPNOLOTOLOVVTOL Y10 TNV EVKOAOTEPT] OPYAVMOGT TMV SESOUEVMOV TOL YPTCLLOTOLOVVTOL
Katé TNV EKTEAEST] €VOG TPOypappoToc. [a mopdderypo, Hmropovpe vo £XOVHE [ doun
dedopévov mov meptEyel Toug Pabuovg evog pobnti oe OAo to pabnuoto, g doun
JeSOUEVOV IOV TTEPLEYEL T GTATIOTIKA GTOLXELDL EVOC TOTKTN UTAGKET KAT.

O1 dopéc dEdOUEVMV TTOV XPNOLULOTOLOVVTAL OTNV YAMGGH TPOoypoupaticpod Python eivat
ot cupporocelpés, ot AMoteg, ot mAelddes, T Aedkd kot o dévtpa. H mio Pacikn doun

dedopévamv, etvan n Aota.

Mmopovpe va opicovpe pio AMota dedopévav oty Python g e&ng:
vathmoi=[14,12,17,19]

mathimata=[‘AyyAikd’,’ T odkd’,”Mabnuatikd’, TIpoypoppaticpog’]

O1 mo Pacikég cuvaptoels, HEB0JOL KO TEAEGTES TTOL YPNGLLOTOLOVVTAL OTIC AloTES givat
ot e&ng: (Heinold, 2012)

. H ovvaptnon len pog emotpéper 1o mAnbog twv otoyeiov pag Alotoc.
len(vathmoi)—4

. O 1tekeotig N ehéyyet edv  vmapyel €va  otoyeio oe  pio  Adota.

14 in vathmoi—True

o H opiBunon tov Bécewv tov otoyeiov pog Alotag Eexwvier amd 10 0.
Vatmoi[0]—14

o O teleotnc + evdvel dVO AloTeg

[2,1]+[54,67,8]—>[2,1,54,67,8]

. I'o va capd®covue ta ototyeio piog Motag ypnoomolode Ty evioAr for
vathmoi=[14,12,17,19] vathmoi=[14,12,17,19]
i vathmoi: i range (len (vathmoi) :
i vathmoi [i]
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4.2.3 Yhomoinon tov arlyépOpov g dvadikig avalimnoeng (binary search) etnv
YA®oG6a Tpoypappaticpod Python

Onwc avapépOnke oty evotnta 3.6.2, 0 ahydpBpog g Svadikng avalntnong Umopet va
epappootel povo oe tagivounuéveg AMoteg. Eqv pia Alota dgv givor tavounuévn, pumopet
va to&vounfel pe v gpfon tov aAydpiBpov ta&vounong pe emhoyn (selection sort) 1
OV aAyopOpov tagvounong pe elcaywyn (insertion sort) 1 tov aAydpiBuov Ta&vounong
evbeiag avrtarlayng (straight exchange sort) mwov givar evpvTEpa YVOGTOG MG 0 AlyOp1OLOg
ta&vounong g pucaridog (bubble sort.)

Otav n Mota pog givor Tavounuévn, 1 cuvapTnon Tov LAOTOEL Tov aAYOpOHo NG
dvadikng avalntnong (binary search) oce yldooa mpoypoppotiopod Python ypagetat

OTMG TAPUKATO:

binarySearch( array, key )
first = 0
last = len(array) - 1
found = False
first <= last found :
mid = ( first + last ) / 2
array[ mid ] == key :
found = True
array[ mid ] < key :
first = mid + 1
last = mid - 1
found

O odyépiBuog g dvadikns ovalitnong

Yxomdg ¢ epyociog eivor M OMuovpyio YyneEKov LAIKOL Yio TNV eKpddnomn tov
oLYKeEKPEVOL akyopiBpov avalnong oe yAdooa Python. H yld®ooa Python givor n
YAOOOoO TPOoypappoTicrov mov ypnotponotet To IEIT o¢ Pacwucd epyareio ekpddnong tov
TPOYPAUUATIGHOV oTovg podntég g B ko I' tdEng tov topéa [TAnpopopikng tov
EITA.A. Eivar pio oOyypovn YADGGO TPOYPUUUOTIGHOD VYNAOL ETMEOOV ONAN Kot
€0KOAN GTNV EKLAONGN, 10YLPT, SVVOLLKY], ATTOOOTIKY, TAPOUYWYIKT] Kol EXEKTAGIUY. Eivol
KOTAAANAN Kot Yo apyéplovg Kot yio EUTEPOVS TPOYPOUUATIOTES. UE OMAO GUVTOKTIKO

mov £xel peydro e6pog epapuoydv (Ayyeadaxng, 2015).
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5. XK0om0C, 6TOYOl KUl EPEVVNTIKE EPOTINATO,

210 KEQAAOLO 5 NG epyaciog Tapovstalovtal 0 GKOTOG TNG TOPOVGAS EPYAGING, Ol GTOYOL

7OV KOAEITOL VoL eEVTINPETHOEL KAOMDS KoL TOL EPEVVITIKA EPOTHUATO TNG EPYOACIOGC.

5.1 Xkomog

YKomdg TG TOPOVCAS EPYNCIag ivatl 1 ONUIOLPYIO YNPLOKOD EKTOLOELTIKOD VAIKOV €&
OTOCTACEMG EKTOIOELONG Y TV SOUCKAAIN KOl EKHLAONGN TOL aAYOPIOLOL TNG SVASIKNG
avalfmong (binary search) kot v vAomoinomn Tov 6€ YAdooa mtpoypoupaticpov Python.
H dwaokario tov alyopBuov Baciletor 610 oYoAKd gyyepido g I'" 1aéng tov topéa
[Iimpogopikng tov EITA.A vy to pabnua tov Ilpoypappoticpod Ymoroyiotomv. To
OLYKEKPIUEVO pabnuo amotedel éva amd to 000 moveAladwd e&etaldpeva pobnuota
EOIKOTNTOG YO TOV oVYKEKPUEVO Topéa. To eyyepido eivan €kdoon tov IvotitovTov
Exmodevticng [HoAttikng tov Yrovpyeiov [adeiog Epguvag ko @pnokevpdrov.

To ynoeokd exmodevTikd VAIKO mov OMuovpyndnke yuo TG avAaykeg NG Topovcog
OMAMUATIKNG €pyaciog amookomel vo KOAOWEL TO KeEVO mOov vmapyel otnv Vmopén
ymotaxov vAkov EEAE ywa to pdOnpoa tov Ipoypappaticpov Yrnoroyiotov g I taéng
tov topéa [TAnpogopikng tov EITA.A ¢ ydpog pog.

Onwg éyet avaeepbel kot 610 KEPAAoO 2, T0 UOVO YNELoKO VAIKO oL LIAPYEL Yo TO
uéOnuo tov Ilpoypoppaticpod YmoAoylot®v givol tor GYOMKA yyepidll 68 YNneloKn
nopo1, otn oeiida tov IEIT ebooks.edu.gr.

Evd vrapyet dpbovo ynelokod vikd kot acknoeglg yio ty yhwooa Python oto diadiktvo
KOl GUVETMG KO Y10 TOV 0AYOPptOLo TG dLadkng avalntnong, 0ev vILapy el YNELokd LAKO
TPOGOPUOGHEVO oTNV VAN Kot otnv pebodoroyia tov oyoAKoD &gyyelpdiov yio v
ovykekpiévn evomta tov [poypappotiopod Yrnoroyiotodv. Ymapyel Aowmdv n avaykn
v v ompovpyia ynoerakod vikov EEAE mov Oa eivan mpocappocpévo oty eEgtactéa
VAN ov €xet oprotel amo to IEIT yia o pédOnua tov Ipoypappaticpod Yrnoroyiotodv. To
VAKO avTd oKomo £xel v VIAPEEL GUUTANPOUATIKA He TNV St {DoNG eKTaidEVoT TTOV
wpaypatomoleitor oty aibovco ddackariag. XTo TAGICIO TNG TOPOLCAS EPYOCIOC

onuovpyndnke ynorokd exmodevtikd vAkod EEAE ywo v evoétta 5.1 tov keporaiov 5
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TOV GYOALKOV €YYEPLOIOV, TOV OVOPEPETAL GTNV VAOTOINGCT TOV 0AYopiBpov g SLOSIKNG

avalrmong (binary search) ce yAdooa mpoypappaticpod Python.

H yA®cGa Tpoypoplaticod Tov ¥pNeILOTOLEITOL Y10 TV VAOTOINGT TOL aAYOPOHov NG

dvadkng avalntnong sivar 1 yhdooo Python. H ékdoon mov ypnoytomotel 1o oyorkd

eyxewpidolo eivor m  ékdoon 2.7. H ovykekpyévn YAOGGO  TPOYPOUUOTIGHOV

YPNOUOTOIEITAL Y10 TNV EKHAONON TOV Tpoypappoticpoy oty B ko I 1d&n tov touéa

[TAnpogopikng twv EITA.A g xdpag pog. Xpnolomodnke yio vo avIIKOTOGTNGEL TNV

yhdooo Pascal, mov ypnoomotodviav Emg to oyoikd £tog 2015-2016.

SOuQmve HE TNV EI00Y®MYN TOL GYOAKOL gyyepdiov g B tdéng tov topéa

[TAnpopopikng ot Adyot mov emAéxOnke 1 YAdooa mpoypappaticpod Python sivar ot €€ic

(Apdamoyrov, Bpayvog, Kavidng, Maxpuyidvyng, Mreieoidtng, & Tlnpac, 2018):

¢ FEivow pio oOyypovn YAOGGO TPoypappaticlod VYNA0DH ETTESOD

o Xpnowomoleiton Yoo TNV oVATTLEN TOAA®V  TPOYPOUUATOV, ONMG EUTOPIKEG
EPaPULOYES, Toyvidwa, £QapUoYES Yo EEumva KvTA THALQ®VO KOl £QOPUYOYES Yo
TAATOOPLEG KOWVOVIKTG OIKTOMOT|G.

e Eivat dxoAn otnv ekpdOnon g

e 'Exst gopntotnta mov onpaivel OTL To TPOYPAUUATH TOVL avortiocovtal og Python
UTOPOLV VO XpNGLOTOIN 000V GE OTO100NTOTE VITOAOYIGTIKO GUGTN L

e Eivol «open source» yAdcsoo, TpoyPOoULATIGILOD

o Ymhpyet moA0 LVAIKO oTO OdiKTLO Yoo TNV eKUEONON NG Kol YIAMAOES ETOLESG
BiBAodnKeg mov pmopet var xpNOLOTOMGEL KATOL0G Y10, TIS EPUPLOYEG TOV.

O AOyoc mov emAEXONKE 1 GLYKEKPIUEVT] YADGGO TPOYPALLUATIGLLOD Y10 TO YNPLKO VAKO

g epyaciag etvar 0Tt €ival 1 YAOGGO TOL YpnoLomoteital 6To oYoAMKoO €yxepioto ya Tnv

EKLAON O TOL TPOYPALUATIGHOD.
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5. MANENIETHMIO
KPHTHE

5.2 To ePpELVNTIKA EPOTINOTA

YKOTOG NG epyaciag Elval Vo EPEVVICEL TV ATOTEAECUATIKOTNTO TOL YNOLOKOD VAIKOV
Yy TV pHabnon tov adyopifpov g Svadtkng avalntnong. Xto TANG10 TG EPELVOS TOL
TPOYLOTOTOMONKE avapesa o€ ekmaldevtikovg [TAnpopopikng T€0nKav Tpog depevvnon
TO TOPAKATO EPEVVITIKA EPMOTNLOTAL:

. E&ummpetel 10 ekmaidevtikd VAIKO TOVG GTOYOVE TOV TPOYPAULATOS CTOVIMY TOL
éxel Béoet to IEII yuo T ovykexpipévn evotnra;

. [T6co amotereopatikd elvar 1o ekmadeLTIKO VAKO Yoo TV €KpAOnom tov
aAyopOpov g SLadIKNG avalnong;

. Mmnopel 10 ekmoudevTIKO VAKO Vo AELITOVPYNGEL QLTOVOUM, YOPIS TNV QULGIKY

TOPOVGIO TOV EKTALOEVTIKOV;
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6. Lyeowaopog yneuokov ekrodevTiko vamikov ECAE ywo v
ekpnadnon Tov aryoprOpov TG OvVaOIKNG avaliTNG6S 6E YADGGU,
apoypoupaticpov Python.

10 ke@dAao 6 NG epyaciag, yiveror n meptypaer ¢ Hebodoroyiag mov akorovOnonke
YL TOV OYESLOICUO KOL TNV OVOATTLEN TOL YNOOKOD EKTOLOELTIKOD VAIKOV Yo TNV
ekudOnon kot viomoinon tov aAydpiBuov g dvadikng avalntnong (binary search).
AvoAlvtikdtepa ot0  KeQPAAoo avtd mopovclalovior Ta  Yneuokd epyoieio  wov
YPNOLOTOON KOV Y100 TNV SNUIOVPYIC TOV YNEKoH VAIKOV KoL T0L KOPLoL YOPOKTNPIOTIKE

TOV DAKOU KOOMOG Kot KAmolo TPOoPANLLATA 1OV TPOEKLY OV KATATNV dNLLovpyic TOL.

6.1 Ewcayoyn

Ot xhaowkol adyoplBuol amotelobv éva Pactkd KOUUATL TOL TPOYPOUUOTIOUOD. XTO
KEPAANIO 5 TOL HOOMUOTOC TOV TPOYPAUUATIOUOD TTEPLYpaPovTal dvo Pacikol KAacukol
aAyopBuot: o akyopidpog g dvadikng avalntnong (binary search) kot o odyopipog g
to&vounong evbeiag avtorhoyng (Bubble sort). H xoatavonon kot ekpdbnon tov
aAYOPIOU®Y AVTOV OLGKOAEVEL TOVG HOONTEG Ol OTTOT01 TOAAES POPES KATOPEDYOLV GTNV
TVEAN 0mOGTNO1GT TOVS Y10 VO TOVG YPTCLLOTOU|GOLV.

YKOTOG TOV YNOLOKOV EKTOUOEVTIKOD VAIKOV OTNG TNG EPYOCING EVOL | GUUTANPOUATIKY
dwackaAio. Tov aAyoplBpov g dvadkng avalnmmong pe ™ Pondew evog ypapucol
TePPAAALOVTOC €PYOCIOG OV TEPLEYEL UIKPA KOUUATIo Oe@pnTiKiG TANpoPopiag Kot
OPKETES OPUCTNPLOTNTEG TOV £YOLV GTOYXO TNV eKpadnom tov aAdyopibuov pe TpoOMO

TEPLGGOTEPO EVYAPLOTO.

6.2 Ilowaymyké tiaiclo

Koatd tov oyedoopd tov ynorokod vAtkod AN@Onkav vroyn Oieg ot Pacikés apyéc
oxedwopov mepifarroviov EEAE tg American Distance Education Consortium
(Adec,2003), 6mmg £xovv TEPLYPAPEL AVOAVTIKG GTO KEQAAOLO 2.

'Etot, 610 mepifaiiov epyaciog yivovior cageic amd v apyn ot pabnoiokoi 6tdyot tov

YNEKOL VAIKOD KOl OTOTUTMOVOVTAL TO LOONGLOK( OTOTEAEGLOTO TOV EMOIOKOVUE VO
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&yovpe amd 10 YNEoKO VAIKG. O ekmoudevopevog evBappuvetal, MoTe vao. LAbeL pe v
Bonbeo atopkdv dpaoctnprotitev (learning by doing), va pdber pe v Pondeia tov
avaotoyoosuov (learning by reflection), va padet péca amd v HEAETN TEPIMTOGEMV (case
- based learning) kot téAog va padet péca amd v e&gpevvnon (learning by exploring). To
neptPaAlov pudonong eival mPOGOPUOCUEVO TEXVOAOYIKA OTIG OVAYKEG Kol TO Wdwitepa
YOPOKTNPIOTIKG TOV EKTOOEVOUEVOV, VD evOappUveEL TNV aAANAETiOpacn HETAED TV
EKTOOEVOLEVMVY KO TOV EKTOOEVTN TOGO UEcw Tov forum 660 Kot HEC® TNG GLVOLIAG,.
Eniong, Aednkav vroyn ot mapakdto mapduetpot (Avaotacidong, 2006):

. To ekmodevTikd LAKO TPEMEL VoL EVOLVOUMVEL TNV Téo™ Yo oveEoptnoio Tov
exkmadevopevon. O pabntg sivor vrevbovoc yia Tov puBud pe tov omoio Ba peretnost
KkéBe evotnra, yio Tov povo Tov o aPlEPOGEL Kot Yol TNV YPOVIKT GTIyur| TV omoia Oa
EMAEEEL Y10 VO, LEAETOEL.

. To exmadevTiKo vAKO ivor pabnTokevtpikd kot o oyedacuds Tov otpileTon 6TIg
OVAYKEG TOV EKTAUOEVOUEVMV.

. To exmadevTIKG LAMKO gival oYeOCUEVO £TOL OGTE VO ATOTEAEL Eva TTEPIPAAAOV
oLVEPYOGTOG Kol AAANAETIOPAGTG Kot Ol £VOL OOCKOAOKEVTPIKO GUGTNLO pLdOnomg.

o O oyedopdg TOv EKTOELTIKOL VAIKOL &ywve pe v Ponbeta Aoyiopikov
avolytoh KMk (OPeN SOUrce) pe duVOTOTNTES TOPAUETPOTOINOTG KOl TPOGAPUOYNS OTIG

AVAYKEG KO TO YOPAUKTNPIOTIKO TOV EKTOLOEVTI KOL TOV EKTOOEVOUEVOV.

6.3 Teyvoroyiko Traiclo

Ot [ponypéveg Texvoroyieg Mabnong (IIMT) avoaeEépoviol 6To GUVOAO TOV TEXVOAOYUDV
dwdiktoov, ot omoieg vmootnpilovv T Onuovpyio TEPPUAAOVTOV pABNoNG Kot
dwaockaAiag, Bétovtag oto emikevtpo Tov 1010 Tov pnadnt kol ™ depyacio g pnddnong
(Avootooiddng, 2006). To tov oxedlacud TOL YNELOKOD EKTOLOEVTIKOD VAIKOL TNG
napovcag epyaciog ypnowomomdnkayv [IMT acvyypovng eknaidevong mov cupfaiiovy
o onpovpyia evog mepiairovtog EEAE mov yopaxtnpiotikd yvopiopo tov gival 0t o
EKTOOEVTNG KOl Ol EKTTOOEVOUEVOL OAANAETIOPOVY TOGO HETAED TOVG OGO Kot LE TO DMKO

o€ JPOPETIKO TOTO Ko YPOVO.
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Ta ovotatikd otoyeio tov IlepiPdArovtog Acvyypovng EEAE elvar to moAvtpomikod
TEPLEYOUEVO KOl OL OPOUCTNPLOTNTEG EUTEOWONG Y10 TO EKTOALOELTIKO VAIKO, 1 dvvoTdTnTa
oOyypovng kat aovyypoving cuvopiiog (Chat , Forum) xafa¢ kot 1 aAAnAemidpacn pe v
Bonbeia web 2.0 gpappoydv kot tov péomv kowvovikng diktdmong (Social Networks)

(Avaoctaociadne, Koteiong, 2016).

6.3.1 H ahat@oéppo niekrpovikig nadneng Chamilo

To Ileppdrrov Acvyypovng EEAE (ILA.X.), viomomOnke pe tnv Ponbewo g
TAaTEOpHoG mAektpovikng pabnong Chamilo 1.11.8. H ovykekpyévn mAat@oOpuo
emAéyOnke yati ivor poe open source (vmd v adeie GNU/GPLV3 +) epoppoyn mov
onpaiver 6Tt droTifeTan dWPEAV GTOVG YPNOTES TNG, EVOAL TAPAUETPOTOMGIUN Kot UTopel
VO TPOCAPUOCTEL OTIC OVAYKES TOGO TOV EKTALOEVTN OGO KO TOV EKTOOEVOUEVO.

To Chamilo e&ivor éva ovotquo  dwyeipiong udbnong Learning  Management
System (LMS) mov dwféter éva amhd ko goypnoto user interface, evd &xer moAEG
duvatoOTNTEG Yo dNIovpYio YNnEokoD eKTodELTIKOV VAKOV. Emiong, mopéyet v
duVaTOTNTO EVOMUATOONS EPOPUOYDV oL £xovv dnuovpyndel pe t Ponbero GAAwv
YNOKOV EPYaAEimV.

[MapdAinlia, mapéyxel v dvvatodtnta cvyypovng (chat) aAld Kot acVyypovnG GLVOLIALG
(forum) evioybovtog £161 TNV OAANAETIOPOCTIKOTNTO TOV EKTOLOEVTH UE TOVG
EKTALOEVOUEVOVG 1] TOV ekmodevdpevev pHeTa&y Tovg. Emiong, 61a0éter vanpeoia
andbeong apyeiov (dropbox) vroompiler v dnpovpyia Wikis kot €xel papuoyn yo
TNAESIACKEYT] AVAUESH OTOV EKTOLOEVTI] KOL GTOLG EKTOOEVOUEVOVG. O EKTOUOEVTNG
UTOpEl v YPNOYLOTOMGEL OAEG TIG SUVATOTNTEG TNG TAATQOPUOG 1| VO YPTCLOTOUGEL
LOVO aVTEC TOV TOL £lvar YPNGILES YOl TIG AVAYKES TOV LadLaTOS TOV.

v opykn 006vn Tov  pobnUatog, o ekTodeVOUEVOg PAETEL TOV TITAO KO ol El00y®YN

LE YPNOULES 0OMYIES Y1 TV TEPUYNGT TOV GTO YNPLUKO VAIKO.
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TUOU EETIEN.
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Ter cameonalies QR gpr (oA R 1520 e

Ewcova 6.1. H apyixn 00ovy tov pobnuotog.

2tV 101 000vn @aivovtat kot ot EMA0YEG TOL £XEL 0 EKTAUOEVOLEVOS Y1 TO LAONLLaL.

5 ) O

Mepiypapr paBRuaTog Eyypaga Eizofog oto pasnua EivBeopol
{
-l
Forums Kprigrzg Euvopihia Inpawpardpio

Eiova 6.2 O1 emidoyés oty apyixn 00ovn

AvoATIKOTEPQ, O EKTOOELOUEVOG Umopel va Ogt pio Teptypaen Tov pabfuatog, vo Ppet
ypnopa £yypaea otov eakero «Eyypapa» va pmel 6to pddnuo pe to gwkovioro «Eicodog
oT0 padnuo» va  Ppet  ypnoweg devbovoelg oty mEPoy]  «XVVOEGHO, Vo

ypnoonomoetl To forum tov poednpatog yio TNy VITOPOAN EPOTNUATMOVY, VO, GUVOLANGEL
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LE TOV EKMOLOELTH| N TOVG EKTOOELOUEVOVG GE TPAYUOATIKO YPpOVO KOl VO KPOTHOEL

ONUEUDGELS OTO «XETMUELOULOTAPION.

Kdévovtag kik 610 €1kovidlo «Eicodog 6to pabnpon, o ekmodevdpevog PAETeEL TNV 006vn

™G €IKOVOG TOV aKOAOVOEL:
A2

Eicaywyikn SpaotnpiétnTa

Atite To TTapakdTw video Kal TTPOCTIABACTE VA ATTAVTHOETE OTIG
Olahydpioucs e Soabikle avagn;. EPWTNAOEIC TTOU Ba oUVATHOETE OTNV SIGPKEIQ TOU.
& Ecavwn! spaompéma

@ 1. Eoayuyr
@ 2. Elgaywyikég EvoiEg
@ 3. 0 ahydpiBuog TE duadikric avaZimang
4. Yhomoinan Tou ahybpiBuou Suabikic avalimang ot
vAdbooa python
@ 5. tpaoTnpiéTTes EpmrESwong
@ 6.1 paompiémta 1
@ 6.2 spoompiémnta 2
@ 63 tpaompiémta 3 ﬁ ° L4

@ BiBNoypavia

Exova 6.3

Ymv aplotepn mAevpd epeovifovior ot evOTNTEG TOL HOONUATOS KOl GTO KEVIPO TNG

006vNG epeavileTOL TO TEPLEYOUEVO TNG EVOTNTOG TOV EXOVUE ETAEEEL.

6.3.2 To gpyadeio onuiovpyias YneLokov eKTodEVTIKOV VAIKov H5P

H onuovpyiac Tov ynotoxkod ekmoidevtikod vAkoh g epyaciog £ywve Kuplog pe v
Borbelo. tov epyodreiov Smuiovpyiag ekmodevTikov VAKoO hb5p.org. Ilpoketor yo
Aoyiopkd avorytod kddowka (Open SOUrce) mov EKUETOAAEVETOL TIC SVVATOTNTES TNG
HTMLS «xot dlvet v odvvoatdtmta oTovV YPNoTN VO ONUOLPYNCEL  JOOPOUCTIKO
EKTOOEVTIKO VAKO KOOMG Kot TANO0C SUPOPETIKAOV dPACTNPLOTHTOV Y10 TNV EUTESMOT)
TOL VAKOV 0td TOVG EKTOUOEVOUEVOVC.

H ovopooia tov mpoépyetar amd ta apykd tov Aééewv HTMLS Packages kot mpoxettan
ywo. éva. web based epyadeio mov vmdapyer otnv devbuvon http://h5p.org. O ypfotng
umopel, a@ov KAvVeEL £yypagtn, Vo ONUOVPYNCEL SLOOPACTIKO EKTOUOEVTIKO VAIKO OTMG

TOPOVGLAcEL; podnudtov, dwdpoactikd Video, kovil, epotioelg Zmctov/AdHovg,
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EPMTNOELS TOAMATADV EMAOY®V K.0. Etiong, To HSP umopei va evoopoatodel edkora cav
plugin  og omowadnmote omd ta dnuogpiréctepa. CMS (Content Management Systems)
gpyareio dloyeiptong kat dnuiovpyiag wotooedidwv, omwe eivon to Wordpress, to Joomla,
1o Drupal kot to Moodle.

Me 1o yme1axo epyareio dnpovpyiog ekmotdevtikov vikod HSP emtuyydveton o Bacikog
016Y0¢ KaOe cVYYPOVNG EKTOOEVTIKNG TPOGEYYIONG IOV £ival 0 GYEOACUOC LabNGLoKdOV
TOAVUECTKAOV TEPPAALOVTOV OV Bl dlevkoAvVOLY, Ba TapoTpHVoLY, Ba EpLYLYDOVOLY Kot
0o vroompifovv TOVG EKTOOEVOUEVOVG VO SOUOVV YVAOOELS, OEEIOTNTEG KOl GTAGELS
napapével (Glaser, Ferguson, & Boovidoov, 2006).

Mepwkég and 11 dvvatodtteg tov HSP mov ypnowomomOnkav oty epyacio eivor ot
TOPAKAT®:

. Course Presentation (ITapoveioon Madnpoetog): Xpnowomomnke ywo
dnuovpyio Tov eKTdELTIKOD VAKOV Yo Tig evotnreg 2 (Ewoayoyikég évvoieg), 3 (O
alyopOpog g dvadtkng avalnmmong), 4 (YAomoinon tov aiydpiBuov g Svadikng
avalftnong oe yhdooo Python) kot yio tnv evotnta 5 (Apactnplotnteg eUnEdmong).

. Interactive Video (Awwdpaotiké Bivreo): H dvvatdomra mov diver to HSP yia
dnuovpyia dadpactikod Video ypnoyomombnke yio. v dnpovpyio g E60YOYIKNG
dpacTNPLOTNTOG TOV EMYEPEL Lot GHVOEST TOV AAYOPIOLOL TNG GEPLOKNG avalnTnong Le
TOV aAyOpOpo ™S dvadtkng avalnTnong.

. Fill in the Blanks (Zvpniipmon kevav): Xpnoyonomdnke ce dpactnplotTeg
TOV EKTOOEVLTIKOV VAIKOV.

o Multiple Choice (Ilorrhamryy emioyn): Epotioelg moAamAdv emAOY®OV
YPNOUOTOMONKAY GTIS dPACTNPLOTNTEG TOV EKTOLSEVLTIKOV VAIKOV.

o Single Choice Set (Movadikn semioyn): Epotmosic povodikng emloyng
YPNOUOTOMONKAY GTI dPACTNPLOTNTEG TOV EKTOLGEVLTIKOD VAIKOV.

o True/False Question (Zooto/Adbog): Epomoelg  Zwotod/AdBovg

YPNOUOTOMONKAY GTI dPACTNPLOTNTEG TOV EKTOLOEVLTIKOV VAIKOV.
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6.3.3 AMho ynoroxkd gpyaireio mov ypnoipomomOnkay Yo Ty snuiovpyia Tov

EKTTALOEVTIKOD VMKOVL

Extoc amd to chamilo kot to H5P mov amotéhecav Tig Boctkéc TAATQOPUES ONLLOVPYIOG
TOU YNOUIKOV EKTOLOEVTIKOD VAIKOD NG epyaciog, ypnopwomombnkay kot GAAEg
EPAPLOYEG KOl 10TOCEAIDEG G PondnTikd epyodeio Yo TV dnpovpyia Kot v oyedioon

TOL LALKOV.

Ewwotepa, yoo v dnpovpyioc tov Video mov peETaTpAmnNKe 6€ Ol00pUOTIKO WE TNV
BonBeta Tov H5P, ypnoyomombnke 1o Aoyiopkd imovie g etapiog apple. To imovie
ELVOIL [LLOL EQAPUOYT] TTOV TOPEYETAL OMPEAV LE TNV 0yOPa UIaG GLOKEVNG TG eTaupiag apple
(imac, macbook, iphone, ipad kAx). Eivat idiaitepo omAd otnyv ypnon tov, apod apkel vo
gL0GyElg TIg e1IKOVEC TTOL emfupeic va mepthapfavovtol oto Video, va emAEEEIS TOL «EQE»
petdfoong amd v pio €KOVA otV GAAN Kol vo eMAEEEIC TNV HOVGIKY UE TNV OToio

emBopeic va emevdvoelg To video.

oo v dnpovpyio Tov ekdvov Tov Video ypnowonomdnke n mlateopuo canva.com.
[Mpoxerton yio pio online mAatedppo pe v Pondela g omoiag o0 ¥pNoTNG, 0POV KAVEL
EYYPOQN, UTOPEL v SNUIOVPYNCEL EVKOAN OPIOES, EIKOVEC, EKTLIMOCELS, Newsletters,
OVOPTIOELS YOl HEGO KOWMOVIKNG OIKTVMOONG Kot GAAo ynoelokd oyédwo. H epappoyn
nopéyel molhd Etowa templates, evd eivar apketd TopapeTpomomoun, Kabmg o ypNoTG

pmopel va emAEEEL TAL S1KGL TOV YPDOUOTOL, YPOULUATOGEIPES, EIKOVES K. 0.

6.3.4 Em.oyn (poORATOV EIKOVISIOV KL YPUPIKAOV

H emioyn tov ypopdtov pmopel vo emnpedost 1o pdnpo Kot Toug EKTOOELOUEVOVG,
KaOdc N emAoyn TV ypoudtov uropst vo emPpaddvel 1 va emtayOvel tov puouod

uabnong (Scivally, 2016 ).

Me Baon to apbpo tov Scivally (2016) ya ta ypodpota oto elearning ywo v oyedioon
TOV EKTOOEVTIKOD VAIKOV NG epyaciag ypnowomominke 1o KOKKIVO YpOUO Yol Vo
TpofMEel TV TPOGOYT TOL EKTAUOELOLEVOD, OOV YpeldleTal. AnAadn LOVO Yo Vo TOVIGEL
onueio KAWL Kot onUAvTKEG €vvoleg tov LAKOV. ' To keipevo ypnoipomombnke

pavpo 1 KOAOTEPO GKOVPO YKPL, TOL TPOGdidEl oTafepoTNTa Kol GofapdTnTa, EVO Y10 TO
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QOVTO TOV SlopaveEI®V EMAEXONKE €vo OTTOGUEVO AoTTPo Ypda. [ Tov GuVOLAGHO TV
YPOUATOV OV  ypnolwomombnkoay oty  epyacio  ypnoipomomdnke m  ceAida

www.canva.com mn omoia omnv devbvvon https://www.canva.com/learn/100-color-

combinations meprypaper 100 ypouatikode cvVOLAGHODS Yoo TNV oxedlaon oG
10T006eAd0c N pog mapovsioons. O cuvdvaoudg mov emA&ydnke yo v oyedioon Tov
EKTOUSELTIKOD VAKOD gival o cvvdvacuog 82 (Industrial & In-Control) mov mepiéyet ta
ypopoto Nk (ue kodikd ypopotog #20232A), aluminium (ue k®dkd YPOUATOC
#ACBEBE) paper (ue kodwd ypodpatog #FAFAEF) ko ruby red (pe kowdikd ypduatog
#A01D26).

Téhog, Yo Ta 1KOVIOIOL TOV YPNGLLOTOLOVVTOL GTIS SLOPAVELEG TOV EKTALOEVLTIKOD LAIKOV
ypnowomomOnke 1 worooelida freepik.com ko n flaticon.com. Ot 6eAidec avtéc avikovy
0T0 1010 Qgroup 1oToGeEMOMV KOl TOPEYOVY dWPEAV OAAG Kol €Ml TANPOUN HEYOAES
OLALOYEG elKOVOV, oyedlov Kot gikovidiov mov umopel va KaTteRACEL KATOL0G KOl Vol
YPNOWLOTOMCEL 6T GYE0LE TOV (16TOGEADN, apica, EVNUEPOTIKO VAKO K.d.). Meydieg
etaupieg 6mmg n Amazon, n Microsoft, n Spotify, n Nasa kot n Fedex ypnoyonotovv

elkoveg Ko oyEdto, amd v oelido freepik.com.

Ta ewovidwa mov ypnopwomomdnkay otnv mopovco epyacio oatifevror dwpedv otnv
devbvvon flaticon.com kot dev VEOKEWTAL GE TEPLOPIGUOVG TVEDUOTIKAOV SIKALOUATOV.
Mo v emloyn TV POUITOV KOl TOV EIKOVOV NG epyaciag ANednke vmoyn kot M
NAIKIO Kol T0 QUAO TOV EKTOIOELOUEVOV GTOVLG OTOLOLG amevfhveTar 1O YNELOKO
exmadevTikd vVAKd EEAE. Ot pobnrtég otovg omoiovg amevBhvetan 1o vAkod eivar pobnrég

e I tééng tov EITA.A ko givon otnv mietoymoeia Toug ayopia.

6.4 IlpofApato wov TPOEKLYAV KATA TV ONULOVPYIC TOV
EKTOOEVTIKOU VAIKOV.
Koatd v dnpiovpyia Tov ekmaidgvtikod VAIKoD TG epyaciag Tpdekvyav dtdpopa BEuata

OV APOPOVGOV TOGO TO TEPLEXOUEVO OGO Kol TNV GYESINGT TOV VAIKOV.

Avoeopikd pe T0 TEPEXOUEVO TOV VAIKOD, VINPEE TPOPANUATIGHOS Yo TV EGOYMYIKN
dpactnproTo OV Bl XPNCUOTOOVVTAY Yo TO dadpacTikd Pivieo koBmG Kot Yo T

doun mov Ba eiye T0 VAKO.
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Ocov agopd otn oxedlaon Tov VAKOV, éva onuovtikd Béua Mtav M emioyn Tov
EIKOVIOIOV KOl TOV YPOUATOV TOL YPNCLOTOMONKaV Yio TNV TAATEOPUO TOV VAIKOV.
Kabobg or pabntég otovg omoiovg amevBiveton to vAko eivonr pontég e I' 1aéng
EILAA., emidéybnrov amid swovidia kat oyt Eviovol ypopoticpol. o ta gikovidwo g
gpyaciog ypnowomombnke 1 mAateopua freepik.com omv omoia vadpyovv dmpedv

€IKOVIOL0 TOL OV VTOKEIVTOL GE TEPLOPLOLOVE TVEVLOATIKAOV SIKOIOUATOV.

[TpoPANa amoTéAEGOY KO O1 TEPLOPICUEVES YPAPLOTIKEG dSVVATOTNTEG TOV epyaieiov HSP.
[Ipoxeyévou va gppaviCovtal otnv meploptopévn 006vn Kdmotor akydppor Kot MoTeg
eMALYONKE N 100 y@YN TOVS LE LOPPT EIKOVAG.

Télog, n Thatedppa Tov chamilo mov ypnoipomombnke yio Ty erro&evia Tov YNELOKOH
VAKOV, ToPoLGLAlel kAmoleg SVoKOAES KLupimg GOV apopd 6TV TAONYNON GTIS O18POPES

EVOTNTES TOL VAIKOVD.
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7. Epevva

2710 KEQPAAOLO OVTO TEPIYPAPETAL 1| EPELVNTIKY Oladkacio. Tov aKolovOnOnke otV
napovoo epyacio. A@ov meprypagel 1 pebodoroyio g €pevvog, akoAovbBovv To

OTOTEAECLLOTO TG EPEVVITIKNG O10OTKOGTI0G KO TO, CUUTEPAGILATO TOV TPOEKLYALV.

7.1 MeOoooroyia épeuvvag

‘Evog opiopdg g emotnUoviKig  €peuvag €lval 1 CLGTNUOTIKY, EAEYXOUEVN, KPLTIKN
eepedvnon eavopévav pe Baorn tn Bempio Kot TIG VITOOEGEIS TOV SATLIGVOVTOL Y10, TN
oxéon petosd tétowwv gavopévev (Kerlinger, 1986). H emotnpovikn épevva ce Kabe
Topé EIVOL OMOTEAEGLOL TAPATNPNCEMY KOl 0 GYEOAGUOC TG Epevvag TEPAAUPEVEL TIC

e&ng Paoikég mapapéTpoug (XaAkids , Mavoréooov & Adiov, 2015):

. Baowol okomol g €pevvag

. Aoy g £pevvog

o Movéddeg avaivong (ti 1 motog) Ba peretn el

. EvoAloxtikol tpoémor owayeipiong tov ypdvov oty €pgvva (cOYYpoveg Kot

OLLYPOVIKES LEAETEC)

H peBodoroyia épevvag avapépeTal GTIG TOPAUETPOVS TG EPEVVNTIKNG TPOCTAOELNS TOV
EPELVNTN, Ol OMOieg APOPOVV OTIC YeVIKEG HEBOdOAOYIKEG TTpooeYYioels, oTic pefddovg,
OTIG TEYVIKES, OTA LECO, OTA VAIKE Kot 6TiG dtadikacieg mov Ba emhéget yia tn de&oymyn

™mg €pevvdg Tov (Anuntpdémoviog, 2004).

H gpevvntkn dadikacio £xel GKOTO Vo ATOVTNGEL GE £Vl EPELVNTIKO pOTNLLO. AOVAELY
Tov gpevvnt eivar va oyedidoer ™ peBodoroyio épevvag. H pebBodoroyia €pevvag
ocvpuemva, pe Tov AnuntpdémovAo (2004), avaeépetal 6TIC TOPAUETPOVS TNG EPEVVITIKNG
TPOCTAOELOG TOV EPEVVNTI, Ol OTOIES APOPOVV GOTIC YEVIKES HEBOJOAOYIKEG TPOGEYYITELS,
oT1g neBdd0VG, OTIC TEYVIKES, OTAL LEGO, GTO DAIKA Kot 6TIG dtodikacieg mov Ba emAélet Yo
™ oeaymyn g €peuvdic tov. Xuvemmg, 1 pebBodoroyia Epguvag meprypdpel TOS Ha

oyedtootel kot g Oa vAomonBel pia Epevva.
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YKOTOG NG £pevvag oL dlevepynonke elval va EpELVNGEL TNV ATOTELECUATIKOTNTO TOV
YneKov VAKOD Tov oYeddoTNKE Kol VAOTOMONKE ©TO TANUGIO NG TOPOVGOC
OUTAMUATIKNG epyaciag Yoo TNV eKpdOnon tov akydpBupov e dvadikng avalnmone. Ta
EPEVLVNTIKA EPOTILLOTA TOV TEOMKAV G€ EKTOLOEVTIKOVS TANPOPOPIKNG EIVAL TOL TOPAKAT®:
. E&ummpetel 10 ekmaideutikd VAIKO TOVG GTOYOVS TOV TPOYPAULATOS CTOVIMY TOL
éxel Béoet to IEIT yuo T cvykexpipévn evotnra;

. [16c0 amotehecpatikd €ivolr TO EKTOOELTIKO VMKO Yio TV €Kpadnorn tov
alyopOpov g dvadikng avalnmong;

. Mmnopel 10 ekmoudevTIKO VAKO Vo AEITOVPYNGEL QLTOVOUW, YOPIS TNV (QULGIKY

TOPOVGIO TOV EKTALOEVTIKOV;

7.2 Eid0g épevvag

Yndpyovv 0o tOHmol €pevvag OvOAOYQ HE TOV TPOTO GLAAOYNG TMV OEOOUEVOV, TNG
enefepyaciog TOLVg  KOU TOPOVCIOCNG TMOV  OTOTEAEGUATOV, 1M TOGOTIKY £pEvva
(Quantitative Research) kot n molotikn €pgvva (Qualitative Research). H mocotikn épgvva
Baciletar oV GLALOYN Kot 0VAALGT TOGOTIKG LETPT|CIUMOV dEGOUEVMOV, TTOL UTOPOVV VO
TOPOVGLOCTOVV GE Tivakeg Kot va ovuykplBodv pe dAla dedopéva pe v Ponbewa
OTOTIGTIKOV OvOAOcE®V. Xvvnlme ypnowwonoteital €va Tuyoio Kol OVTITPOCOTEVLTIKO
delypo TopatnpoE®V PE GKOTO TNV YEVIKELOT TV TOPATNPCEMV Y10. OAOKANPO TOV
mnBuopd. H molotikn épgvuva apopd v og Baboc avalrtnon Kot GUALOYT TANPOPOPLOY
Baciopéveg 0 OVOAVTIKY TOPATIPNOT] KOL GUVEVTEDEELS. ZKOTO £XEL VO LEAETNOEL TO
«ylotiy Kol 10 «mdcy €vog eoawvopévov. H avéddlvon tov dedopévav PBaciletor otnv

AVAALOT KEWWEVOD KoL TNV EpUNVEin TNG YeEVIKOTEPNG onpaciog Tov svpnudtov (Creswell,
2016).

INo v depedvnon 1oV epoudtoOv TG TApodoOS £pyaciag, YPNoHomomonke 1
ootk peBodoroyio Epevvag, kabmg KpiOnke 1N KATOAANAOTEPT Y10 TV GUYKEKPLUEVT
nepiodo, omdte delnydn n épevva, dote vo avaivbodv ce Pabog ta epOTALATO TOL
té0nkav oe avty. H mowotikn pebBodoroyia €pevvag emAéydnike, ywotl pag Ponba vo
avamTOEOVLE oL O GUVOETT), AETTOUEPT] TEPLYPOPN KOL KOTAVONGT TOL VIO SlEPELVION

Intuotog aAAG kot Yot pog Bondd va depgvvnoovpe {nTiuaTo Yoo To 0ol 1 yvoon
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mov dwbétovpe etvor meviypn M apeiofntovpevn Ot cvpPaivel pe TO EKTOLOEVTIKO
VAMKO g mapovoag owmlopotikng epyaciog (loopn & Ilovpxodg, 2015). ITo
OLYKEKPIUEVA, YO TNV TOPoVG EPYACia EYVE AVAAVLOT TEPLEXOUEVOL OTIC OTOVTOELG
Oelylotog  EKMOOELTIK®OV, Ol omoleg eMedncav  UECO TOV  NAEKTPOVIK®OV
EPOTNUATOAOYI®V TOL CUUAANPOOMKOV ATO TOVG EPOTOUEVOLG ME TNV Ponbela TV

google docs.

7.3 To o€lypa TG épevvac.

To Tp®dTO 6TAS10 GTNV JASIKAGIN GVYKEVTIPMONG T®V SEGOUEVMV GE [0 TOLOTIKN £pEVVA,
glval 0 evtomopOg TOV GULUUETEYOVI®OV OTO Oelypa TG £pevvag, ot omoiot Ba pog
BonOBnoovv va HEAETHGOVUE TO QUIVOUEVO, TTOV OMOTEAEL TO OVTIKEIPEVO TNG £PEVVAG HOGC.
21NV TO0TIKY| £PEVVA, 0 EPEVLVNTIG EMAEYEL GKOTLO KOL GTOYXEVUEVO TOVG GUUUETEYOVTEG,
KaOdg Tpobeon Tov dev gival M YEVIKELON TOV OTOTEAECUATOV NG £PELVAS GE £vav
TANBvoud, 0ALE M diepedvnon Tov KeVIPKOD eowvopévov oe Babog (Creswell, 2016). O
gpeLVNTNG oV €QapUOlEL TN oTPATNYIKN TS oKOmuNG ostypoatoAnyiog (purposeful 7
aAlmg purposive 1 judgmental sampling) emAéyst evepyntikd Kot oKOmpo T0 delypa
exetvo Tov omoiov ta pEAN Ba eELINPETOVY e TOV KAADTEPO TPOTO TOVS GKOTOVG KOl TO.

gpomuata g épevvag tov (Ioapn & IMovprodg, 2015).

Mo v €pgvva mov aPopd TV TapoHGo SMAGUATIKNY epyacic, EMAEXOMKOY eKTOdEVTIKOL
devtepoPfadlog  eKTAidELONG TOL  AVIKOLY GTOV KAADO 1Tng mAnpo@optkng. Eivar
ONUOVTIKO Ol GUUUETEYOVTES VO EIVOIL EE0TKELMUEVOL LE TOV TPOYPOUUOTIGUO KOt VAL EXOVV
plo. emagn pe tovg oAyopiupovg yevikd. Aev kpibnke omapaitnto va givor 6Aot ot
CLUUETEYOVTEG £EOIKEIMUEVOL PE TOV aAYOpOHO TG OLOSIKNG avalfTnong Kol He TNV
YA®Goo Tpoypappaticpod Python. ‘Eva dedtepo onpavtikd Kpitiplo yio Ty eXAoyn tov
CUUUETEYOVI®MV GTNV £PELVA LOG Elval 1) SUVATOTNTO TPOGEYYIONS KO EXKOWVMOVIOG KOOMG

Ko 1 014001 TOVG VO GLVEPYAGTOVY KO VO GUUUETAGYOVY TN O10OTKOGTaL.

To delypa amoteleiton amd entd dtopa (dvVo yuvaikeg kol wévte dvopeg) Mikiog 41-55
etov. Kot ta entd dropa eivar kabnyntég om devtepoPdbuio ekmaidevon Kot Exovv
ewwomta TTE86 TTAnpogopwknc. ‘Eva dtopo eivar d1evBuvtig oyoAkng povaodag, éva

dropo eivor vodleLOLVTNG Kot Ta VTOAOUTO TEVTE ATOopo €ivon omAol ekmadevTIKOl. g
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KdaOe évav omd Tovg cvupeTéyovteg d0ONKe Evag KOOKOG TOL TPOKVTTEL amd TO Ypauuo E
and ™ AEN «Epotopevoc» kot Evav avcovto aplfud and to 1 €mg 10 7. Avaivtikd 10

TPOPIA TOV EPOTOUEVOV OITOTLTMVETOL GTOV TOPUKATE TIVOKOL:

Hl i BaOpida BO¢om 0BV BaOpoc egowkeiowong | Babpog séowkeimong pe
EKTTaidgvoNg RE TOV alyopBpo g v YA®cca Python
OVAOIKNG avalTnong
El 41-55 IE86 AtevBovtig Métpua Kaborov
E2 41-55 IE86 Exnaidevtinog [épa ToAd [épa ToAd
E3 41-55 IE86 Yrodevbovrrg AmoAdTeg IToAD
E4 41-55 IE86 Exnaidevtinog AmoAdTeg AmoldTog
E5 41-55 IE86 Exmadevticog [épa ToAd [épa ToAd
E6 41-55 IE86 Exmadevticog [épa ToAd Métpu
E7 41-55 IE86 Exmadevticog [ToAb Métpu

Iivoxog 7.1 To detyua ¢ épevvag

7.4 Xv)lhoy1] 0£00PEVOV

2NV TO0TIKT £PEVVO. 1] GLAAOYY] TV OedOUEVMV YiveTon cLVNOWG LE TNV TOPATPNOT, TO
OTTIKOOKOVGTIKO DAIKO, TO £YYPO@O. KOl TIG ATOUIKEG GLVEVTEDEEIS KO EPOTNUOTOAOYLA.
XV TOWTIKN €pELVOL O  EPELVNTIG O0gvV  evOlQEPETOL  YloL TN OTOTIOTIKN
OVTITPOCOTEVTIKOTNTO TOL OelylaTog, 0AAd M Tpocoyn Tov eotidleTon ot Pabdtepn
KOTOVONGN TNG TPOOTTIKNG UIKPOU OELYLATOG VITOKELEVOV KOl GTY| LEAETN TEPIMTAOCEDV
(TIoapn & TTovprodg, 2015). Ztnv TO10TIKY £PELVA. EMAEYOVUE TOVG GUUUETEXOVTEG Y10, TNV
€PeEVVA Lo PE KPITHPLO TO KOTA OGO umopohv va pog Bondncovv vo Katovorcovue

KaAOTEPO TO VIO depevvnomn eawvopevo (Creswell, 2016).

2mv mopovoa gpyacia 1 pEBodog cuAAoYNG dedopévav Tov emAExOnKe eivar n néBod0g
TOV OTOUIKOD EPOTNUATOAOYIOV pE TPOKAOOPIGUEVEG EPOTNOELS, OTmS aKplPdg HBa yvoTav
oe pio atopukn ovvévtevén. Kabmg n couminpwon tov epmTnUaTOA0YIMV GTOV YMPO TOL

KaOe cvppeTéEYOVTa NTAV TPOUKTIKAE advvar, emAEyOnke 1 nEBOSOC TG CLYKEVTPMONG TOV

[IMX «Emotipeg g Ayoyng - E€ Anootdoemg Exnaidevon pe v ypron tov TIIE
(e-Learning)»: .Aumthopatikny Epyacio 51




lewpytog BeAtbakng, «IxeSlaocpog, avantuén Kal amotipnon
KotV TIKOU UALKOU pe Tn HEB0SOo TG €€ aMOOTACEWG
eknaidevong yia T ddaokaAia tou aAyoplOpou tng Suadikng
avalntnong (binary search).»

amovtioewv pe TN Pondela NAEKTPOVIKOD E£POTNUATOAOYIOL 7OV GYESIICTNKE WE TIC
QOpuES TV gyypaemv g google. To miektpovikd £pOTNUATOAOYIO SIEVKOADVEL TOVG
OLUUETEYOVTES, KOOMC 0V TOVG TTEPLopilel avaPopikd Le TOV YPOVO KOl TOV YDPO GTOV
omoio Ba to copumAnpdcovyv. To epOTHOTOAIYI0, TEPLEYEL £EL EPOTNGELS KAEIGTOD TOTOV
Kol 06K0 EPMTNOELG avolyToh TOUOV. Ol EPMOTNCELS KAEIGTOV TUTOL YPNCLOTOLOVVTOL,
®ote vo, anoTunwOel To TPOoPiIA Tov cvppetéyovra (MAkia, Paduido exmaidevong otnv
omoio d10dokel, BEon mov KaTEYEL GTOV POopEa TOV dOAcKEL) KaOdS Ko Tov Pabud otov
omoio gival eEokelmUévoc pe tov adyopdpo g dvadikng avalnnong Kot Ty YAOsoo

npoypappatiopov Python.

OMlot ot ovpuetéyovteg oty épevva  eivar  ekmadevtikol  [TAnpogopikng g
Agvtepofadog exkmaidevong, omdte dev elyav TPOPANLLO GTNV CLUTANPMOOT) Kot VITOPBOAY|

TOV NAEKTPOVIKOV EPOTNUATOAOYIOV.

To gpotuatordylo g Epevuvag oyedidotnke pe v Pondeia tov ymoelakov epyaieiov

docs.google.com kot opatiBetar oto TAPAPTLL A.

7.5 H gpgovntiki] dwodkacio

H épevva devepynbnke oy mepiodo 1-5 IovAiov 2019. Apov emhéyOnke 10 delypa TV
CLUUETEXOVT®V, OMNUIOVPYHONKE TO NAEKTPOVIKO €p®TNUOTOAOYI0 pe v Ponbewa tov
google docs. Ztnv cuvéysia M QEOPUA TOL EPOTNUOTOAOYIOV, Hall HE SLEVKPIVIGTIKEG
odnyieg, otdAdnke pe email oTovg GUUUETEYOVTIEG TPOKEWEVOL Vo 0EIOAOYNOOLY TO
puéOnuo. Amoapaitnm tpodmdbeon LKA NTAV 1 TAPUKOAOVONOT TOL YNELIKOD LAIKOV
ov &iye onuovpyndei yoo o udOnpo otV nmiektpoviky mAateopue. tov chamilo. Ot
CUUUETEYOVTEG, APOV EKOVOV EYYPOUON] OTNV TAATOOPUO KOl GTO LB, UTOpoLGaV Vo
nepmyNBovv Kol Vo TOPUKOAOVONGOVY TO «UOVOTATLY» TNG YVAOONG TOL HafUaTog
TpokeéEVoL va etvarl og Béon va 10 a&loroynoovv. Katdmy propovoav vo amavincovy

OTO EPMOTNUATOAOYIO KOl VO, VTOBAAOVY NAEKTPOVIKA TIC OTAVTIGELS TOVG,.
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5. MANENIETHMIO
KPHTHE

7.6 H avalvon ko ereEepyaoio TOV 0€00UEVEOV

H avdivon tov dedopévav g Epeuvas £Yve e TNV TEYVIKT TNG OVAAVGTG TEPIEXOUEVOD
(content analysis). H teyvik) ¢ avaivong mepleyopévon apopd Toug TPOTOVE UE TOVG
omoiovg To BEpaTa TOV VILAPYOVY GE EVOL KEILEVO YIVOVTOL AVTIKEILEVO OOTPOYUATEVONG
KaBdG kot T cvyvotTnTa TS pEavions tovs. (Towwing, 2015). Me dAla Adya | avaivon
TEPLEYOUEVOD 0OMNYEL OTN GLGTNUOTIKY K®OKOTOINGT KOl TOCOTIKOTOINGT TOV YPOTTOV
KOl TOL TTPOPOPIKOD AGYOL, Kol KOTOmV TNV avdAvorn tov pe m Ponbela epyareiov

OTOTIOTIKNG OVAALGTC.

Qg povdoda avdivong ypnoorombnke 1 npdtaon. Kabe npdtaon xatatdccetal oe Eva
and To avtikeipeva ke dEova g £pevvag pHog.

AxoAlovOnoe 1 k@owonoinomn TV andYewv TOV pOTNOEVTIOV Kol 1| TOTOOETNON TOVS GE
dvo Pacwos a&oveg, avdroyo pe to mepexduevo tove. Kdébe dEovag ywpiotke og
Boaotkd avTIKEIPLEVO TOV OMOTEAEGOV KOl TOVG KMOIKEG TV OTOYEMY TOV GUUUETEXOVIMV.

Tao avoytd epOTHUATO TOV ATAVINGCAYV Ol GUUUETEYOVIES GTNV EPELVO, UTOPOLV Vol

KataveunBovv ce dvo dEovec:

Aéovag A: Tnv kataAAnAdTa tov gkmondevuTikoy LAKoD Y vAkd EEAE (gpodvion,

KATOVON o1, avTOoVouia).

A&ovoc B: Tnv amotedeopotikdOTNTd TOL ®G TPOS TNV EMITELEN TOV LOONGLOKOV GTOY®V

(naBnon, avatpopoddtmon, a&lomoinon)
Ta epompata mov apopovv Tov a&ova A elvar ta eENG:

Al. Tlog cag pavnke to mepairov epyocioc; Zog wavoroince acOnTikd (ta ypopota,

Ol YPOUUOTOGELPEG TOL EIKOVIOLN KAT);
A2. Ymp&ov onpeio 6To VAKO mov dev KOTAAAPATE 1) SUGKOAELTNKATE VO KATAAAPETE;

A3. AwsBavOnkate og Kdmowo onpeio 0Tt 0ev UTOPOHGATE VO TPOXWPNCETE TO KAT® OV

dev {nmoete Pondeia;

A4: . Xe 1l fobud Bewpeite 6T pmopel 10 EKTAOELTIKO VAIKO VO AEITOVPYNGEL VTOVOLLL,

YOPIG TNV PLGIKY| TAPOVGIO TOV EKTALOEVTIKOV;
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Ta epompata Tov apopovv tov a&ova B givar ta eéng:

B1. Oewpeite 611 01 dpacTnPlOTNTEG EIVOL APKETEC YLOL TNV KOTOVONOT Kol EUTEOWON TNG

dwaybeicag evotrag;

B2. Ze 1l Pabuo Bswpeite 611 pmopel 10 vAIKO pmopel va aglomombei oto mAaiclo Tov
paonpatog "Mpoypappatiopnds Yroroyiotov" g I tééng tov topéa [TAnpopopikng, yia
) d1ackaiio g evottog 5.1 (Avadwkn Avalntnon);

B3. Tt 8o pmopovoe, katd tn yvoun cog, va mpootebel axopa, dote To LAIKO vo yivel

KOO TTO KOAD;
B4. Tlowo Bempeite 6Tt givat T0 10 SVVATO GTOLYEID TOV EKTAOELTIKOD VAIKOV);
B5. Tlow Bempeite 611 givar 0 mo adHVOLO 6TOLYEID TOV EKTOOEVTIKOD LAKODV;

Avto BéPora dev onuoaivel OTL KOl Ol amavTNoElS o€ KAOE EPMOTNUO KATOTAGCGOVTOL
avotpd otov évav N tov GAlo d&ova. 'Etot, vmépyovv amavtioelg 6 EpOTHUOTA TOV

a&ova B mov agpopovv ctov dEova A Kot TO avTicTpoPo.

H dwdwoaocio g avdAvong mepieyopévov tov amavincewv £ywve pe v Pondeia tov
Aoywopkov atlas.ti. To loywouwkd atlas.ti ypnowonomfke yioo v avrtiotoiyion toV
TPOTAGEMV TOV OTAVINGEMY GTOVG KATAAANAOVS KMOTKOVS KOl TAPEYEL TN OLVATOTNTA
e0peEONG NG CLYVOTNTOG ERPAVIOTG KABE KmIKoD kabd¢ Ko KaOe dEova. Ot amavtnoelg,
a@ol ynolomomOnkay, amrodnkevLTNKaV He T HOpEN eumAovTicpévov Kelévou (rich text
format rtf) otov eneEepyasty keywévov, dGTE va. uropodv vo lcayBovv yuo emeEepyacio

070 AOYIoUKO atlas.ti.
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PL o B [ E ~|search id, Name)
Vo £1GAyouV GTadteKd To LabTh oTIg EVVOLES TOV TPAYLOTEDETHL.
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, | A2, Ymp&av onusio oo vikd mov Sev karahdfate 1 Svokohsvmikats va koteddpets; Anatrofodotisi {0-0}
o Emfanisi {5-0}
05 | To nepiédiov yapoxmpiletor amd Mrdtnra, covénsia Ko appovie. Ot ypaup PEC TTOV YPTCLU v stvan Enisxisi {0-0}
<& Katanoisi {2-0} a
& sudidkpirse, tovilovrog 1 ypmpatiCoviag kotdhAnha TG CNUOVTIKES EVVOLEG CTOPEDYOVIUG VODOIONS YPOIATIGHOVS Tov Ba £ Mathisi (2-0)
- CMOCTOboOY TNV TPOTOZH Tov LanT.
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= . § . , L . . 2Quotations Mo item selected Al 1d - Index (eg. |
| 0o Ta sovidio sivor svdiaxpire ko korddinhe emheypéva GOTe va vIodnhdvovy ™ Spdon Tovs.
a

Eixova 7.1. H enséepyacio twv dedouévwv oto loyiouxo atlas.ti

7.7 To amoteléopoTo TG EPEVVOG

2y evotra 0T TapoLGLALoVTOL TO OMOTEAEGLOTO TG EPEVVOG, OIS TPOKVTTOLY Ao
TI OTOVINOELS TOV GUUUETEXOVTI®V Kol v eneéepyacia Tovg oto Aoyloukd atlas.ti. H

napovcioot yivetat avé dZova kot ava avTikeipevo tov Kabe d&ova.

7.7.1 Afovag A: KataAnAhoTnTa TOV EKTALOEVTIKOD VAKOD Y10, VAKO EEAE

(ep@avion, KaTavonc, GVTOVOpia).

O a&ovag A a@opd TNV KOTOAANAOTNTO TOV EKTOLOELTIKOV LAMKOL Yol XPNON LAIKOV

EEAE. Ta avtikeipeva tov dEova A givor 1 ELeAvion, 1 Katavonon Kot 1 avtovopia.

7.7.1.1 H gpodvion

H eppdvion 100 €kmandevtikod VAIKOD O  YEVIKEC YPOUUES IKOVOTOINGE  TOVG

EKTOOEVTIKOVG TTOV GLUUETELY OV GTNV €pELVA. AVOALTIKOTEPQL:

El: Eexodpaoto @ovio mopovaioons pe apuovikovs ovvovaouods ypoudtov. H

YPOUULATOGELPC, EDOVAYVWOTH KO TO. EIKOVIOLO. Y OPITWUEVAL.
E2: To mepifdliov epyocios eivar moAD @iAIKO OTH YpHON TOL Kal THV EUPAVIGH TOU.

O1 YPOUUATOTEIPES TOV YPHOIUOTOLODVTOL EIVOL EVOIGKPITES, TOVIOVTOS 1 YPWUATILOVTOS
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KOTOAANAG. TIC OHUOVTIKES EVVOIES, QMOPEDYOVIOS QVOUGLODS YPWUATIONODS Tov Ba

OTOOTODOOY THV TPOGOXH TOV UoONTH.

E3: To mepifoilov epyocios eivar mold evyapioto koi omAd Kou O1evK0AVVEL TOAD oTH
uabnon.
E4: [1oAd epyovouiko koi evydpioto wepiffaiiov epyaciog

E7: To mepifailov epyacios ue kovomoinoe tooo aioOntikd 6co ko Aeitovpyika. Ot
XPOUATIKOL GVVOVAGUOT OEV KOVPALOVY, TO. YPOUUOTA EIVOL UEYAAQ KO EDAVAYVOTTO. KOL TO.

EIKOVIOLO. TOTOOETNUEVO. TE COOTTO, TNUELQ UE IKAVOTOINTIKO UEYEHOG.

Kot ot vrdéroumot dV0 ep@TOUEVOL AmAVINGOV OETIKA TNV EPMTNON OV TOVS IKOVOTOGE

acOnTikd to mepPdAlov epyaciog:
ES: [1oAd
Eé6: Nou

Ymipyov Tavimg Kot TPOTAGELS Y10, BEATIOON TG ELPAVIONG TOL VAIKOV GTNV EPATNON Yo

T0. 0 OVVATO ONUEiR TOV VALKOD,
E1: Aev evroriotnke addvaro aroryeio. Tows n éEleryn kamoiag e1kovag.
Kabag kot oty epddynon yia to ti Bo pmopovoe vo tpootedei 6To LAKO:

El: Oa umopovooav vo mpocrefodv kdamoio. oynuoto 1 €KOVES Yl Vo 0WGOLY Alyo

EVIOVOTEPO YPOUO. TNV OAN TOPOVTIATH.

7.7.1.2 H xatavonon

AvoQopikd pe TNV KATOVONGCT TOU OVTIKEWWEVOL TTOV TPOYUOTEVETOL TO EKTOALOELTIKO

VAKO NG £PYAGIOG, Ol EKTOOEVTIKOL TV BETIKOT GTIC OMAVTIGELS TOVG:

E1l: Ola nrav kotovonta, to dpog ypopns kotavonto. To vAIKO HTOV KOTATOTIOTIKO YWPIS

VO, DTGP0V TOPEPUNVELEG.

E2: To viiko nrav cwotd dounuévo kou (e omoto TPpOTo AVATTOEHS UE fAon TIC OpYES THS
ECAE. Me tov tpomo 0wt J0ev Tapovolaotnke Kouio. OvoKOAla oTHV KOTOVONOH THS
EVOTNTOG.
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E3: To viiko eivar 1d1aitepa mpooeyuévo ko koBoonyntiko

Ev®d kot ot vwoOAoImol epOTOUEVOL, OTAVINGOV apVNTIKE oIV €p@TNoN ov vanpéoav

onueia 6To LAIKO Tov dev KatdAapov.

7.7.1.3 H avtovopia

‘OLot 01 EPOTOUEVOL ATAVINGOV OPVITIKA GTO EPMTNUA oV XpEdoTNKOY fondeia katd TV

LEAETT TOV LAKOD:

E1l: Ae ypeidortnra fonbeia kabang oles o1 mAnpopopies mov divovray nrav Cexabapes kat

ot owoty kotedBoven. Hrov e0kolo vo, 0lokinpaaw ) ueAétn tov nadnuarog.
E3: Oy, n pon s minpogopiag eivor afioctn ko kaboia fonbntikn
E2,E4,E5,E6,E7: Oy1 (dev ypeicarnko fonbeia)

Oocov apopd 6TV £pMOTNGCT OV UTOPEL TO EKTOOEVLTIKO VAIKO VO AEITOVPYNGEL QLTOVOLLNL

YOPIG TNV PLGIKY TAPOLGIO TOL EKTALOEVTIKOD VINPEAV OeTIKEG AmOWELS:

El: To mepigyouevo tov exmaidevtikod viikod mopovoidletor ue tpomo amio, copn Kai
wepiektiko. To mepiforiov mapovoioons eivar mold Cexabopo kor kabolov ploopo. Agv
vrapyovv acopeleg. O puabntig umopei ywpic Ponbeio. va oloxinpawaoer ™ ueAétng g

OVYKEKPIUEVIIS EVOTNTOG.

E2: Nouilw ou to vlko xaldmrer wg  Pooikés opyés s EEAE  kabog:
a) Eyer Cexabopoug pobnaiaxois atdyoug,

) yowpilel oe pikpés evotnteg TG EVVOIES MOTE GTAOLOKO, VO, OVOTTOGEOVIQL KOl VO, YIVOVTOL
EVKOAOL KOTOVONTES

y) yivetou ypnon TOIKIAWV TPOT@V uddnong: wéow e mpocng, UEC® THG UEAETHS
TEPITTWONG, UETW THG ECEPELVNONG

d) ovvovaler abdyypovo. TEYVOAOYIKG HEGO, XPHOLULOTOLOVIOS OlOOPATTIKO Video Kal

010.0POOTIKES TOPOVOLOTELS

E6: Eivai apketa avalvtiko kou umopel vo. xpnoiuomoinbel oe o1001KTooK) 1 ¢ OmOOTOTEWS

exkmaiogvan
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E7: To mo dvvaro otoiyeio 100 0a0TOD TOV EKTOIOEVTIKOD DAIKOD €IVOL OTI €IVOL GPTIQ
OPYOVWUEVO YEYOVOS TTOV ETITPETEL TV AVTEVEPYELD, TWV UAONTAV YwpIc 0 KaOnynTns vo. Exel
TPWTOYDVIOTIKO POAO OALG UOALOV GOULOVAEDTIKO.

Yrdpyovv OUmG Kol Ol amOYeELS VO EKTOLOEVTIKMV 7OV dgv Bewpovv Ot pmopel 10
EKTAOEVTIKO VAIKO VO AEITOVPYNGEL Y®PIG TV PLGIKT TOPOVGIO TOV EKTALOEVLTIKOD

E3: INiotedw oe puépio fabuo, yiati moporo Tty AETTouepelaxn TEPLYPaPy Tov DAIKOD, 01
omoieg omopies mov Oa mpokdwovv amd T UeAétny T0V VAIKOD )peraloviar THY PUOIKH

TOPOVCLO. TOD EKTOLOEVTIKOD

ES: Ev uéper

7.7.2 Aovog B: ATMOTELECHATIKOTNTA TOV EKMALOEVTIKOD VAKOV ®G 7POS TNV
emitevén TOvV podnowkov otoymv (nddnon, avartpo@oddétnon, n allomoinon Tov

EKTOLOEVTIKOD VAIKOD).

O d&ovag B avapépetatl 6tnv amoTeAeoUATIKOTNTO TOV EKTOUOEVTIKOD VAIKOV G TPOG TNV
enmitevén Tov ponclokdv otdymv. Ta aviwkeipeva tov devtepov d&ova givor n pdnon, 1

avaTPOPOdOTNoN Kol 1 a&l0moiNnoT TOL EKTOOEVTIKOD DAKOV.

7.7.2.1 H pédnon

Olot o1 exmadevtikol glyav Betikn Gmoym vy T SPACTNPOTNTEG TOV EKTOLOEVLTIKOD

VAKOV Kol TOV pOAO TOV GTNV dladkacio TG nadnong:

E1: Nou, o1 opaotnpiotnteg fonbnoav moiv oty kalvtepny kozovonon tov Géuotog. Eivar

IKOWES Y10, va. fonbnoovy atny euréowon g didoybeiocog evotntag.
E2: Nou. O1 dpoctnpiotyres eivour apketég.
E3: Nou, motedw ot kaAdmrovy o€ oA to ERITEIOL TIG ATOITHOIELS THS EVOTHTOS

E7: Tooo to mwinbog 600 kai 10 €100 TV OPOCTHPIOTHTOV KOADTTOVY KOl THV KOTOVONON

Ka1 v gunéowan ¢ orooyeioos DANG emapkmg.
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7.7.2.2 H avatpo@odétnon

AVoQopikd HE TNV OVOTPOPOOATNOT TOL EKTOLOELTIKOV VAIKOV, £VOG EKTOOEVTIKOC
avaeépnke otV - ovOTPOEOOATNOT] TOL  LEAPYEL OTIC  OPacTNPOTNTEC  OTOL

VTOOEIKVOOVTOL Ol COGTEG OMAVTINGELS:

E6: H omddeiln twv owotdv omaviioewv pe )  OLVOTOTHTO, ETOVOINYNG  THS

0PaTTNPLOTHTOS

‘Evag  dAAOC ekmoudevTikdG emeonuove TNV EAAEWYT TG  OVATPOPOOATNONG  OTIG
dpacmpromteg 1, 2 xor 3 mov a@opohv GTNV OVATTLEN TPOYPOUUATOV GE YADGGO
Python. 'Etot, oty gpmmnon yw 1o Ti Bo pmopovce va mpootedel 6To VAIKO Yo va

BeAtimOel, n amdvinon tov NTav:

E2: Q¢ uovy mpoabnxn Oa mpoterva thv avozpopodotnan twv uadntov et v arooTtoin
TV dpaotnprotitwy 1,2,3 ue 6wotods vAomouEVovs oAyopiduong.

Emiong, otnv €pd™NoMN Y10 TO adHVATO GNUEID TOL VAIKOV ETECTUOVE OTL:

E2: Aev fpiokw xamoio ooddvaro onueio. Tows 1 omovoio. avatpopoootnons ot

opaotyprotntes 1,2, 3.

7.7.2.3 H a&romoinon Tov EKTALdEVTIKOD VAKOV

O)ot ot ovppetéyovteg Bewpovv oL pumopel va aglomombel 10 ekmadevTIKO VAIKO Yo TO
péonpa tov Ipoypappaticpuod Yrnoroyiotav g I tééng tov topéa ITAnpopopikng tov

Enayyelpoticod Avkeiov.

El: Qvoika kou umopei vo. olromoinbei oto mloicio tov uobnuatog. Qo fonbnoer tovg
nontés vo kotavonoovv koaAbtepa tov alyopiBuo tng ovodikns avolntnons . Or

OPOasTHPLOTNTES KAl 10LAUTEPQ, TO O1AOPATTIKO fivteo, avufalovy fiwuatika oty puoabnon.

E2: Nouilw ot to vliko eivar kotdlinio yio. vo umopécer vo. ypnoyomoinlei wg

EKTTALOEVTIKO DAIKO 1] (WG COUTANPOUOTIKO EKTOLOEVTIKO DAIKO UEAETNG QIO TOVS UOONTES THS

I taéng.
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E3: Ocwpad ot eivar pio mold kodn mpooéyyion S evotnTag mov oldacketal kol Ho
umopovoe korliaora va ypnoyomoinbel w¢ emmiéov fonbnua amoé tovg ualntés yio v

xatavonon ™ Avooikns Avalntnons

"Evag ekmoidevtikdc Bempel 0Tt KATOEG EVOTNTEG UITOPOLV VoL XpNGoToinfoly Kot yio )
ddaokaAio Tov adyoptlBpov g Svadtkng avalnmmong yw to pabnua e Avamtuéng
Epappoywv oe Ipoypoappatiotiko [epipdriov e I tdEng tov IN'evikoh Avkeiov.

E7: To viikd avto umopel oe ueydro fabud va ypnoiuomomnbei yia t didockalio g
OVOOIKNG avalNTnons oto whaiolo Tov uabnuotos tov llpoypouuationod Yroloyiotav e I
taéng tov touéo Iinpopopixng. Kamoies evotnteg tov de umopodv va ypnoipuoroinfodv ko
VIO TH 0100.0KOALG. THG OVOOIKNG avalntnong ato. tAaiota tov puobnuatos AEIIII g I taéng

700 [ evikod Avkeiov.

Téhog, €vag exmardentikdg Bewpel OTL TPETEL VAL Yivel avAAOYO DAIKO KO Y10l TIC VITOALOITES

evotnteg Tov podnpatog tov Hpoypappaticpod Yroroyiotoy.

E1l: [1olb koin mpoormdbeio. lpémer kou diles evotntes tov Pifiiov vo didoyBovv uéow

EKTTOIOEVTIKOD DAIKOD e ) uéBodo s eCAE.

7.8 Xoumepaopnoto — TPOTAGELS

Ta aroteAéopata g £pEVVOC, LETE TNV GLAAOYY TNV ATOKMOIIKOTOINGN Kol AVAAVGT TV
OEJOUEVMV, ONANOT TV ATOVTCEDV 0VOLYTOD TUTTOV TV GUUUETEXOVI®V, delyvouV OTL 01
EKTTOLOEVTIKOL OV GULUUETEIYOV GTNV €PELVA KOl OTAVINGOV GTO EPMTNUATOAOY1O,

QAVNKOV GE YEVIKES YPOUUES TKOVOTTOINUEVOL OO TO EKTTOLOEVLTIKO VAIKO.

21006 NG €PYaciag NTav 1 dNUOVPYIN YNELIKOD EKTOOEVTIKOD DAMKOV, TO 00i0 pUmopel
va ypnotporomBei g vikd EEAE, yuo v ddockaAin piag EvOTNTOG TOV OB UATOG TOL
[poypappaticpov Yroroyiotov g [ tdéng tov topéa ITAnpoeopikng tov ETTA.A. TTwo
OLYKEKPIEVA, Yoo TNV evotnto 5.1 mov aeopd Ttov KAOGIKO aAyoplOpo g Svadkng
avalftnong kat tnv viomoinon tov o€ YAd®ooa Python. To vikd amevBdvetar oe pobntég
¢ I'” Avkeiov tov Topéa ITAnpopopikng ot omoiot diddokovtal v YAdooa Python amo

mv B” 14én.
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Ot exmadevtikol mov Elofav pépog oty €pevva Bewpovv OTL TO EKTOUOEVTIKO LAKO
eEumnpetel T0Vg EKTOOEVTIKOVG 0TOYOVG TTov €xel Bécel to IEIT ywo tnv ocvykekpyuévn
evotta Tov podnpatog tov Ipoypappatiopod Yroroyiotdv. H doun tov exmaidevtikon
VAoV cvpPodifel pe TN doun MOV VTAPYEL OTO GYOMKO &€YYEWIOO, YEYOVOS OV

J1EVKOADVEL TNV TTopakoAovONGN TOL.

AVOQOPIKE LE TNV OTOTEAECUOTIKOTNTO, TOV DAIKOV Yo TNV EKPEONon ToU adyopifpov g
dvadtkng ovalTnong, ot eKmodeVTIKOl Tov EAafav HEPOg otV €pevva Bempovv OTL 1
amAy] mapovsioon TG VANG Kol TOV OpaCTNPOTHTOV OTO EKTALOEVTIKO VAMKO of
GLVOLOCUO LE TO YPDOUOTO KOL TO EIKOVIOLO TOV ¥PNCLOTOONKAV Y10 TOV GYESIAGHO TOV
VAKOV, GUUPAALOVY GTNV OMOTEAEGUOTIKOTEPT EKUAONGN TOVL AAYOPOLOL TG OLOSIKTG
avalnmong amd Tovg pobntés. Q¢ duvvatd onueio Tov LVAKOD, Ol TEPIGCOTEPOL
EPOTAOUEVOL OVEQEPAV TIC OPUSTNPLOTNTEG KL TNV OVATPOPOSATNGN OV TTaPEYEL, KAOMDC
VTOOEIKVOETOL 1] OWMOTH OmAvTNon otov podnt). Aniwoav iKavomompévor ond tnv
EUPAVIOT TOL EKTOUOEVTIKOV VAIKOV, Y0Pig Vo A&lYouv Ol TPOTACELS YO TEPOLTEPM

BeAtimon tov.

Téhog, 66OV aPopd TO €PMOTNUO YO TO KATO TOGO UTOPEL TO EMKAIOELTIKO VAIKO Vo
VTOKOTOGTIOEL TOV EKTTOOEVTIKO, Ol EPMTMUEVOL TTOPATPNGOV OTL TO LMKO UTopel va
ypnoonomBel cuuTANpOUATIKG Yo TNV dbackoAio TG EvOTNTAG TOV OAYOPOLOV TNg
dvadikng avalnmnong, ympic vo VIOKOTAGTIGEL OUMG TANPMG TOV EKTAOEVTIKO KOl TNV

(LGIKT TOPOLGIN TOV M omoia €fvorl amapaitnTn YO0 TNV TANPN KATOVONOT) TS EVOTNTOG.

Yvumepacpatikd, Oo propovcape vo Tovpe 6Tl givol amopaitntn 1 Onpovpyio YneloKov
EKTTOLOEVTIKOD VAIKOV Yo to pabnua tov Ilpoypappoticpod Ymoloyiotmv, kabmg dev
VILAPYEL TAPOUOLO VAMKO TPOGOPUOCUEVO OTIS avaykes Tov podntov e I tédéng tov
topéa IIAnpopopikng tov EINA.A. To viMkd ovtd 0Oa umopel va Aertovpyet
CUUTANPOUOTIKA PE TN o0 {MoNG SOACKAALN 0O TOV EKTOOEVTIKO KOl VO TPOGPEPETOL
Y0 TEPUUTEP® UEAETN TOV HOOMUATOG OO TOV LoON TN GTOV YDPO KoL TOV YPOVO TOV OVTOG
Oo emAéEet.

H epyacia avt) Ba umopodce vo amotehécel VOGO Yo TEPOULTEP® EPELVO YO TNV

onuovpyio ynerakov exkmaidevtikod vAkov EEAE yia to uddnuo tov Ipoypappatiopod

Ymoloyiotov g I' taéng tov EITA.A. H épevva avt Ba pumopodce va agopd ot
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onuovpyio  YNeEuoKoL  ekmodevLTikod VAkoy Yo EEAE  tov  pabnuatog  tou
[Ipoypappatiopod, Eekwvovtog amd v B’ t4én tov topéa IIAnpopopikng kot to
avtiotoryo pabnuo mov amoteAel v ewoaymyn oto pddnuo tov Ilpoypoppoticpod
Ynoroywotov e I tééng. Koabobg ommv mapodoo epyacio €ytve kvpimg avaivon
neplexoprévon, Ba NtV ¥PNOYLOG 0 EUTAOVTICUOG TNG EPELVOC LE TOLOTIKG KOl TOGOTIK(

YOPOKTNPLIOTIKA Yo TNV EAYWYN TEPIGGOTEP®V GLUTEPUCUATOV.
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Hoapaptnpua A: To epotypatordyio a&lordynongs Tov
EKTALOEVTIKOVD DVAIKOD
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EpwtnpatoAoylo a§loAoynong yia to mepBaiiov
EKHAONONG Tou aAyoplOpou tng duadikic avalitnong otnv
YAwooa python.

AdoU nepinynBeite oto meptBaiiov ekuadnongtou aAyoplBpou tng Suadikng avalnTnong, mTapokoAw
adlepwote Alyo armod Tov XpOVo oag yLo VO OITOVTHOETE OTLG TIAPOKATW EPWTNOELG.

AeBOuvon nAektpovikol taxudpopeiov *

1.HAwia

Na ermionuaivetal puovo pio EAAsLYn.

25-40 eTwv
41-55etwv
55 Kal Avw ETWV

2.BaBuida eknaidsuong

Na enionuaivetat povo uia EAAswdn.

Mpwtofadua
Agutepofabuia
TptoBaduia

3. KAadog

4, O¢on gvBlvng
Na erttonuaivetal povo pio EAAewYn.

AleuBuvtng
YrodleuBuvtng
IXOALKOG ZUUBOUAOG
EKadeuTIkOg

AMN\o:
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5. 2 ti BaBpo siote e§otkelwpévoc/n Le tov alyépLOpo tng Suadikig avalitnong;
Na erntionuaivetal povo pio EAAewYn.

KaBoAou
MoAU Alyo
Alyo
MétpLa
MoAy
MNapa moAL
AToAUTWG

6. 2 Ti BaBuo siote e§okeLwpévog/n HE TRV YAWooa poypappatiopol python;
Na enionuaivetat puovo uia EAAswdn.

KaBoAou
MoAU Alyo
Aiyo
MétpLa
MoAy
MNapa oAy

ATIOAUTWG

7. Nw¢oag pavnke to nepLBaAdov epyaociag. Zog LKUVOnoinoe atodnTikd (ta xpwpora, ot
YPOLHOTOOELPEG TA ELKOVISLA KATT);

8. Yritip§av onpeio 0to UALKO Ttou Sev kataAdfoate | SUGKOAEUTAKATE va KATAAABETE;

9. AlcOavOnKate o€ KArolo onUeia 6TL SEV UITOpoUoATE VO TPOXWPHOETE TLO KATW av 8V {INTAOETE
BonBsLa;
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10. Oswpeite 6TLOLSPACTNPLOTNTEG ELVOL ALPKETEG VLA TNV KATAVONON KaLEUnESwon tn¢g StéaxOeicag
gvotntag;

11. Z& ti BaBud Oewpeite OTL unopei to UAKO punopeil va aglonotnBei 6To MAALGLO TOU HaBRpATOg
"Npoypappatiopnog Yrnoloytotwv" tnglrtaéngtouv topéa MAnpodopikig, yia tnv dtdackalia tng
evotntag 5.1 (Avadwkn Avalitnon);

12. e ti BaOpo Oewpeite OTL UMOPELTO EKMALSEVTIKO UALKO VO AELTOUPYNOEL AUTOVO LA, XWPLG TNV
$UOLK MAPOUCILA TOU EKNMALSEUTIKOU;

13. T10a pnopoUoEs KATA TH YVWHN OOG VA POCTEDEL KOO WOTE TO UALKO v YiVEL AKOMA TTLO KAAO;

14. Nowo Bswpeite OTL €ival To TTLO SUVATO GTOLXELO TOU EKTTOLSEUTIKOU UALKOU;

15. Nowo Bewpeite OTL €ival TO MO ASUVATO OTOLXELO TOU EKMALSEUTIKOU UALKOU;

16. AAN\eG TOpATNPROELG, OXOALAL.
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