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1. Eilcaywyn
Zto Tunua Eg@appoopévng MAnpogopikng, ¢ ZxoAng Emomuwv MAnpogopiag tov
[Tavemomuiov Makedoviag, Aettovpyel amd To akadnuaiké €trog 2019 - 2020

[Mpdypapua Metamtuylokov Imovdwv (II.M.X) pe titAo «Teyvnt) Nonuoolvrn kol
AvoduTtikn AgSopevwv» ("MSc in Artificial Intelligence and Data Analytics”).

2. Avtikeiuevo-Xxomoc

1. To ILM.E. otnv Teyvnty NonpoolUvn kot AvaAuTikn AeSopévwy EXEL WG AVTIKEILEVO
™MV Tapoxn eKMAiSevong UETATTUXIAKOU emméSov oTo Xwpo NG Texvntng
Nonuootvng kat AvaAuTikns Aedopévwy, £Tol woTe oL SimAwpatovyot Tov ILM.E. va
OTIOKTN|OOUV LOYUPO ETLOTNUOVIKO LTIORaBpo, eumelpla kal Texvoyvwoia yla tmv
vloBétnon PEATIoTWY AVCEWV KOl TPOKTIKOV O€ TPORANUATO TOU ATALTOUV
OUVAAOYLOTIKY] Kot ANYMm  amo@doewv Paociopevn ot Slayeiplon, avaivon,
enelepyaoia kat alomoinon peydiov 0ykov Sedouévwv.

Ot oxomot tov II.M.E. otnv Texvnt) Nonpoovvn kat AvaAvutikr AgSopévwyv givat ot
egn:

o [lapoxn vPmAol emméSov SwPeGV PLETATITUXLOK®V GTIOVSWV.

e [lapoxn yvwong otig oUyxpoves e&eAllelc Tou YWPOL TOU ATMTETAL TNG
Teyxvntic Nonpoovvng kat ¢ AvaAuTiknG AeSopévwv.

e [lpoetolpacia yia 6mmoudeg S18aKTopLkoy eMITESOV.

e Anuovpyia emOTNUOVOV UE TO ATALTOVUEVO BEWPNTIKO KAl TEXVOAOYLKO
UTORaBPO YLt GUUUETOXT) OE SPACTNPLOTNTES £PEVVAG KAL AVATITUENG KoL
otadlodpopia oTov IBLWTIKOG, TOV SNOCLO KAL TOV aKASTIaiKO TopEQ.

2. '0OAol oL ovvteAeoTéG TToU ouppeteyouvv oto ILM.E. avaAaufBdvouv v gubivn va
TPOWOOVV TO KPLTNPLO TNG TIOLOTNTAG 0€ KAOE LopP PTG SpacTnNPLOTNTA, VA ETILELOKOUY
™ ovveyn BeAtiwon oTov TPOTo SI8AoKAAING KAL VO LETAQEPOUV VEA YVWOT] OTOUG
BepameVOUEVOUGS ATIO TO TIPOYPAUUA ETILOTUOVIKOUG TOUELG.

3. Metantuyiakog TitAog

To IL.M.Z. amovépel Almiwpa Metamtuxlakwv Imovdwv (A.M.E.) pe tithdo «Teyvmt
NonuoolUvn kat Avadvtikn Aegdopévwv» ("MSc in Artificiallntel ligence and Data
Analytics”), xwpis el8ikevoeLs.

4. Xpovikn Aidpkeilx

H eAdyiot xpovikn Siapkela yio tnv amovopr tov A.M.E. opiletal oe Téooepa (4) eaunva
poltnong. Aev TapExeTal SUVATOTNTA PHEPLKNG POITNONG.
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5. Npoypauua Xmovdwv

5.1 Aopn ko MNeplexopevo Mpoypappatog

To M.M.Z. diapkei Téooepa (4) akadnuaika eEaunva. Ta duo npwTa, apopolv Tn didackaAia
Kal €€€Taon Twv pabnuatwv, evw Ta dUO TEAEuTaia apopoUv TNV €KknNovnon AIMAWMATIKAC
Epyaaiac. O1 eAaxioTec DIOAKTIKEG WPEC ava pabnua ival 39, Pn oudnePIAAUBAVOUEVWY TWV
TEAIKQV KAl ENAvaANnTIK®V eEETAOLWY, Kal kaTavéyovTal o 13 BOOUAdEC.

To Akadnuaikd HuepoAdyio Tou M.M.Z. (xpovikéc nepiodol didaokaliag, avanAnpwoswy Kal
e€eTaoewv) oupBadilel pe auto Tou MponTuyiakou MpoypdupaTog Znoudwv Tou TPAPATOC,
onw¢ auTtod anogacileTal and 1o MpuTavikdé ZupBouhio Tou MavenmioTnuiou Makedoviag. e
£KTAKTEC NEPIOTATEIC €ival duvaTr n Tpononoinon Tou akadnuaikou nuepoAoyiou Tou M.M.Z.,
ME TEKUNPIWHEVN €I0NyNON TNG ZUVTOVIOTIKNG EmITponng kai anogacn Tng Zuvéheuong
TuAMUAToC.

Ma Tnv andoktnon Tou AINA®UATOC METANTUXIOKOV ZMOud®V O YETANTUXIAKOG (OITNTNG! Ba
npEnel va napakoAouBnoel kal va eEeTaoBel ENITUX™WG 0Ta 8 UNOXPEWTIKA padruaTta Tou M.M.2.,
Kal va OAOKANPWOEl eNITUXWG TNV eknovnon AinAwpaTikng Epyaciac. H napakoAouBnon kai
e€éTaon Twv pabnudTtwv yiveralr ota &aunva A’ kai B'. MeTa To népag Tng enavaAnnTikng
€EETAOTIKNG TOU ZenTeUPBpiou 0 QOITNTAG Knopei va avahaBer AinAwpatikn Epyacia, kata Ta
opiloueva aTo apbpo 5.7 Tou Kavoviopou Tou M.M.Z., pO0OV XpwoTd WEXP! 2 Hadniuara,
woT600 N £&ETaon otn AiNAwpaTikn Epyaaia yiveral povov epdoov £xel eETaoBEl ENITUXWG O€
OAa Ta pabnuarta. H e&€taon ortn AnAwpatikn Epyacia ©a npayupartonolsital katd TIC
€EETATTIKEG NEPIOOOUG TWV HABNUATWY Kal OxI NpIv and Tnv NpwTn €EETAOTIKN Nepiodo Tou A’
g€apunvou.

To oUvolo Twv MoTwTIKWY Movadwv Twv Jadnudtwy Tou MN.M.Z. eival 120 moTwTikEG Movadeg
(ECTS) kai ouykekpipéva 30 NIoTWTIKEG Jovadec (ECTS) ava eEaunvo, dnhadr 7,5 NIoTWTIKEG
Hovadeg (ECTS) ava pabnua kai 60 moTtwTikéG Jovadeg (ECTS) yia Tn AinAwpatikn Epyaoia.

'OAa Ta pabruara Tou npoypdpupaTog diIddokovTal 3 akadnuaikég wpeg Tnv €ROouada, Pe duo
15AenTa diaAsipypaTa evliaueaa, €ite aTnv EANvIkN €ite aTnv AyyAIKn yYAwooa.

H péyioTn xpovikn SIGPKEIa yia Tnv anovopr) Tou AINAwPaTog MeTanTuyiakwv Znoudwy opileTal
o €8 (6) e&aunva. Me anogpaon Tng Zuvéleuon Tou Tunuartog eival duvatn n napdTacn Tng
MEYIOTNG XPOVIKNG OldpKelag yia duo (2) akoun €Eapnva, katoniv aitnong Tou goitnTi. MeTa
TNV £YKPION TNG NAPATACNG AVAVEWVETAI N EYYPAPT) TOU YETANTUXIAKOU QoITNTA oTo M.M.X..
KaTtoniv aitnong yeranTtuyxiakou goiTnTh, €ival duvaTov va Tou XopnynOei avaaToAr ¢poitnong,
Me andgaon TnG ZuvéAsuong Tou TURuaTtog, yia Pexpl dUo dIdakTIkAa €EApnva kai Jovo yia
anodedelyyéva coBapolc Adyouc (m.X. Uyeiag, OTPATEUONC, OIKOYEVEIAKOUC AOYoug).ZTnv
aiTnon npénel va avaypdgovTal Ta EaUnva yia Ta ornoia aiTEiTal 0 QoITNTAG TNV avaoToAn
(oITNONG Kabwg Kai ol Adyol, ol ornoiol NPENEI va TEKUNPIOVOVTAI E TA OXETIKA OIKAIOAOYNTIKA.
H didpkeia avaoToAng @oiTnong dev MPOCHUETPATAlI OTO OUVOAIKO XpOvVO (oiTnong oTo
Mpoypappa MeTanTuxXIaKwV Znoudwv.

5.2 Mpoypappa Madnuatwv

To npoypappa padnudrwv Tou MN.M.Z. kai n €vap€n Toug avakoivwveTal and Tn FpaypaTeia Tou
M.M.Z. ka1 nepihapBaveral atov Odnyo Znoudwv Tou. H didackaAia Twv Pabnudatwv diEayeTal
KaTd KUpIo AOYO MPWIVEC KAl HECNHEPIAVEC WPEG.

To Mpoypappa MabnudTtwv ival To NApakaTw:

A’ e&aunvo (Zuvolo ECTS 30)

Opot 01t¢ Po1tNTNG, S1040KMV, KAT, YPNOLOTOIOVVTAL GTO KEIHEVO YWPIG VO VTTOINADYOVY TO GVAO
TOV OTOLOV.
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TiTAoc MaBruaTog MOTWTIKEG
povadec (ECTS)
1. MBavoTiky HovTedonoinon kai  ouM\oyioTikry  (Probabilistic 7,5
modelling and reasoning)
2. Mnxavikn padnon kar ene€epyacia QuOIKnG yAwooac (Machine 7,5
learning and natural language processing)
3. YnoAoyiaTikn BeATioTonoinon (Computational optimization) 7,5
4. AigpeuvnTikiy availuon kai onTikonoinon dedopévwv (Exploratory 7,5
data analysis and visualization)
B’ eEaunvo (ZuvoAo ECTS 30)
TiTAoc MaBruatog MOTWTIKEG
povadec (ECTS)
5. Aiktua unoloyiotwv yia Oedopéva peyahou oykou (Computer 7,5
networks for big data)
6. Xxedlaopdc kal xpovonpoypaupatiopoc (Planning and scheduling) 7,5
7. EEOpUEN yvwong kal avaAuTikn 6edopévwy pabnong (Data mining 7,5
and learning analytics)
8. AvdAuon AKTUwV kai EEOpUEN Mvwong anod Tov Maykoopio IoTd 7,5
(Network Analysis and Web Mining)
I’ eEaunvo(Zuvolo ECTS 30)
MOTWTIKEC
povadeg (ECTS)
AinAwpaTikn Epyacia (évapgn) 30
A’ €Eaunvo(ZuvoAo ECTS 30)
MOTWTIKEC
povadeg (ECTS)
AinAwpaTikr Epyacia (nepaTtwon) 30

H yAwooa didackaliag Twv pabnudTtwv givar n EAnvikn | n AyyAikn. H yAwooa ouyypa®ng
NG AinAwPaTiknG Epyaciac ivar n AyyAikr.

5.3 NapakoAovOnon Npoypdppatog Inovdwv

O1 PeTanTuyiakoi QOITNTEG €ival UMOXPEWWEVOI va napakoAouBolv TIC napadooeic, Ta
£pYaoTnpIa kal AAAeG OpaaTnpIOTNTEC, NMoU NPoBAENovTal yia kabe padnua, unoypa@ovTac oTo
OXETIKO NapoucioAdyio. To dpio anouaci®wv nou dikaioUTdl 0 KABe PETANTUXIAKOG POITNTAG Eival
MEXP! TPEIC (3) Napadoaoelc, dikaloAoynUEVEG 1 un. Ma apiBud anouciwv népa anod TIG TPeiG (3)
napadooei o €&va Padnua, o QoITNTNG enavaAayBavel Tnv NapakoAoudnon Tou PadriuaTog
auTou. H unoxpéwaon enavaAnyng Tng napakoAoudnong evog pabruaroc ioxUel Kal yid Toug/IG
POITNTEG/ATPIEC Nou dev Ba €EeTAOTOUV EMITUXWG OTNV TEAIKN 1] TNV €NavainnTikn &ETaaon.

ZUPQWVa e TV anod 27/9/2021 anogaacn Tng ZuvTovioTiKNAG Enmponng Tou MMZ, n unoxpéwon
napakoAoUBnong evog HabnuaTog apopd OAEC TIC NEPINTWOEIC (POITNTWV/TPIMV MOU OPEINOUV
£va hadnpa, €ite gival n NpwTN Popa Nou To napakoAouBolv, €iTe eNOUEVN, Kal apa ugioTaral
N UNOXPEWOT NAapakoAoUBnang ek VEOU EVOG UaBrMAToC oTo onoio Jev £XEl EEETATTEI EMITUXWG
0 @oITNTAG/N POoITATPIA.

Na va OswpnOei n eEféTaon evog MAOAUATOG EMITUXNAG €ival oTnv Kpion Tou/ngG
d18aokovToG/ouoag va B€0El WG anaiTnon o POoITNTAG/TPIA VO CUYKEVTPWOOEI TO
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50% TOU NooooToU TNG TeEAIKAG £E€TAonG kai To 50% TOoUu NOCOOTOU TWV
GOKNOEWV/EPYAcI®V avTioToixd.

Mépoc Tou npoypdupaTtog (we To 35%) pnopei va npoo@EpeTal €€ anootaocewc (nap. 3, apbpo
30, v. 4485/2017), pe Tn oUPPwWvN yvwun Tou AlicuBuvti M.M.Z. Kal TNG ZUVTOVIOTIKNG
Enirponnc kai e anogacn Tng ZUvEAEUONG Tou TURKATOC.

5.4. Aikkouwpoata Kot Yiioxpewoelg @ottntwv

O1 YETANTUXIAKOI POITNTEC £X0UV OAA Ta JIKAIMKATA Kal TIC NAPOXEG nou npoPAENovTal Kai yia
TOUC (OITNTEC TOU NPWTOU KUKAOU omnoudwv, NAnv Tou OIKAIWUATOG NApoxXns Owpeav
OIDAKTIKOV OUYYPAUHATWY.

O1 yeTANTUXIAKOI POITNTEC NMou yivovTal dekToi oTo M.M.Z. gival unoXpewevol:

1. Na napakolouBoUv Ta pabruatra Tou 10XUOVTOC MPOYPAUMATOC Onoudwmy,
unoypda@ovTac aTo OXETIKO NAPOUCIOAOYIO.

2. Na unopaAAouv péoa oTiG NpoBAENOUEVEC NPOBECHIES TIC ANAITOUUEVEC EPYATIEC YIa TO
KGBe paénua.

3. Na npoogpyovTal aTiC NPOBAENOMEVEC EEETATEIG.

4. Na ogBovtal kal va TnpoUV TIC ano@dceiC Twv opyavwv Tou M.M.Z. kabw¢ kar Tnv
akadnuaikn deovToloyia.

5. Na unoBaMouv oTn Mpappareia, npiv anoé tnv ag§lohoynon Tng AinAwuaTikng Epyaaciac,
unewBuvn dnAwaon 0TI Oev EUNEPIEXOVTAl aToIXEia AoyokAonnc kal dev napapialovrai ol
OlaTa&eIc nepi diavonTIKAG 1010KTNOIAC.

H pn Thpnon Twv napandavw, Xwpic ooBapr Kal TeEKUnpiwuevn OikaioAoyia, anoTeAei aitia
anoppinTikoU Baduou fj anokAsiopoU and 1o M.M.X. Zuykekpigéva, ol MoIVEG nou enmiBalhovTal
£av ouAMnEeBoUV va avTiypagouv ot Epyaoieg, EEeTaoeic nj ot AinAwpatikn Epyaocia givai ol

€EnG:
A) EEeTdoeic /Epyaoiec/AGKNOEIC EEaUNVWV

®oItnTNG Nou dianioTWVETAl OTI AVTIYPAPEl OTIC £EETACEIC 1 UMOMINTElI GE AoyokAonr kaTd
TNV ekndvnon epyaciwv/aoknoswv eEapnvov B6a AauPavel anoppintikd Pabud oTo
avTioToIXo Habnua. € NepiNTwon UNOTPONNG OTO idIo ) o€ AAo padnua, anoBaiAeTar and
To MN.M.X. yeTd and anogacn TNG ZUVEAEUONG TOU TUAKATOC,

B) AinAwpaTikr epyaoia

Me andégpaon Tng Zuvéleuong Tou TUAPATOG POITNTAG NMou SIanioTVeETal OTI UNONINTEl OE
AoyokAonr kaTa Tnv eknovnon Tng AinAwpaTikng Epyaciag anoBaiietal anod To M.M.Z. Edv
£xel NON anogoITnaoel avakaAsital To AinAwpa MeTanTuxiak®wv 2noudwv kal NpoweeiTal To
B¢pa oto AikaoTikd Fpageio Tou MavenmioTnuiou yia TNV évapgn TwvV availoywv VOUIK®V
O1adIkaciav.

5.5. YIoxXpewoeLg ALSaoKOVTIWVY
O uneuBuvog yia Tn didackaAia padruarog oto MN.M.Z. €ival uNnoXpEWHEVOC:

1. Na Tnpei pe enigéleia To NpOYpAPKA Kal To wpdpio Twv Napadooswy Tou PabruaToc.

2. Na ehéyxel av ol QoITNTEG Mou eival NapovTeg kal YOVO auToi £Xouv unoypdwyel oTo
napouaioAoylo.

3. Na kabopilel To NEPIEXOPEVO TOU WETANTUXIAKOU PABAUAToG PE TPOMO MOU auTo va eival
£YKUPO Kal CUPPWVO HE TIG TPEXOUTEG eEENiEeIC. Na xpnoidonoiei d1EBvwe kaBigpwpéva Kal
oUyxpova, YETanTuxIakoU Kal Oxl NPonTuXIakoU €niNEdou, CUYYPAUUATa Kal ENoTNHOVIKA
apbpa orta nAaiola Tng UANG Tou pabruaTog (o Kapid nepinTwon nponTuxiakoU eninedou
ouyypapuaTta dev unokadioToUV Ta eVOEIKVUOHEVA HETANTUXIAKOU €NINEDOU).

4. Na pnv unokaBioTa Tnv €uBlvn yia TNV NPOETOINACIA TwV OIKWV TOU nNapadOoswv WE
NPOCKEKANKEVOUG OPIANTEG 1} Epyaaieg BIBAIOBRAKNG.

5. Na Tnpei Touhaxiotov dUO wpec ypageiou Tnv £Bdoupada, nmou 6a €mITPENOUV TNV
anpdoKoNTn ENIKOIVWVIA TV (POITNTWV Padi Tou yia BEuATa nou AnTovTal TWV oroudwv
TOUG Kal TOU OUYKEKPIMEVOU padruaToc.



AIDA - Study Guide 2021-22

6. Na unoBaMel npoc Oiavour) otn lpappateia Tou M.M.Z. To avaAuTikd npoypauua
(syllabus), nou 6a kaAUnTel o Bdopadiaia Bacn TNV UAN yia kKGBe evoTnTa TOU PaBRuaTog
Kal Tn OXeTIKN ouyxpovn BiBAloypagia kar apdpoypapia.

7. Na oéBetarl kal va Tnpei TIC anopdaceic Twv opyavwy Tou M.M.Z. kabwg kal Tnv akadnuaikn
deovToMoyia.

8. Na anodéxeral Tov opIoPO TOU ano Tn ZUVEAEUON Tou TPAMATOC w¢ ZUPBoUAOU Znoudwv
METANTUXIAKWV @oItnTwV. O ZUPBOUAOG ZNoudwV EXEl TNV €UBUVN TNG NAPOXNC CUMBOUAWV
NPOC TOUG (POITNTEC OXETIKA HE TIG OMOUSEG, TNV €mAoyr] HabnudTtwv, Tn AINAWUATIKA
Epyaaia kal ouvapnr 6£uara. O oplopdC NpayyaTonolsiTal e TNV Evapén Kabs véou KUKAOU
kai diapkei kad’ 6An Tn didpkela (PoiTNoNG TOU PETANTUXIAKOU QoITNTA.

5.6. E€etaoelg kot BaBpoAoyia Dottntwv

1. H a&oAdynon Twv QoITNT®V yia KABe pabnua yiverar anod 1o dIdAoKovTa PE ouvduaouo
£pYAcioVv Kai EEETacswv Npoodou. H a&loAdynaon emdooewv Toug yiveral and To pundev (0)
¢ To d¢ka (10) pe akpiBela evoc dekadikoU wnpiou.

2. H kAigaka kaTavoung Twv Babuwv yia Tnv Tagivounon Tou TiTAou onoudwv Eivai:

APIZTA: 8,50 EQZ 10,00

AIAN KAAQZ: 6,50 EQX 8,49
KAAQzZ: 5,00 EQZ 6,49

3. O1 ypanTeg TeNIKEG €E€TAOEIC NpaypaTonoloUvTal Katd Tn OIApKEId TV TPIWV TEAEUTAIWV
£Bdouadwv kabe akadnuaikoU eEapnvou.

4. O TeNIKOC BaBuoc kabe pabrpaTog NPOKUNTEl anod ypanTEC TENKEG €EETATEIC 1) EKNOVNON
£pYACIQV N oUVOUAOHO TWV dUO HEBOSWV.

5. Yndapxel govo yia enavaAnnTikr £EETAOTIKA NeEPiodOC, N NePiodog Tou ZenTeUPBpiou, n onoia
g€unnpeTei Ta pabrjuata Tou A’ kai B’ eEapnvou.

6. MeTaG TO NEPAG TOU MPWTOU E£TOUC (POITNONG, O POITNTAG Ba Npénel va €xel €EETAOTEI
ENMITUXWG 010 50% TWV YaBnuUATwV Tou npoypduuaToc, Ve JE TO NEPAC Tou OsUTEPOU
£T0UG Ba NpENEl va £xel EEETAOTEI EMITUXWG OTO OUVOAO TwV HABNKATWVY TOU NPOypAPNaToC,
dlapopeTika anoBaieTal and To M.M.Z. pe anogaon Tng Zuvéleuong TUAKUATOG.

6. O1 OI0A0KOVTEC UunoxpeoUvVTal va £kdIOOUV TA AMOTEAEOUATA TWV €EETACEWV EVTOG
dlaoTrpaTog 15 nuepwv ano Tnv NUEPA €EETaonc.

5.7 A§loAoynon MaOnuatwv kot AldaoKOvVIwv

Me gubuvn TngG Mpappateiac Tou M.M.Z. katda Tic dUo TeAeuTaie dIANEEEIC kGBE pabnuaTog ol
METANTUXIOKOI @OITNTEC aflodoyoUv To pABNUA Kal Toug OIDACKOVTEG auTtoU MECW
£pWTNUAToAoyiou, €vTunou f NAEKTPOVIKOU, MOU GUUNANP®VOUV. TO OXETIKO EpWTNHATOAOYIO
KaAUNTel To pdbnua w¢ Npog To NEPIEXOHEVO, TOV TPOMO diIdackaAiag, To BaBud CUTXETIONG Tou
HE TNV NPA&N Kai TIG apxEg kal Tn gpidocoia Tou M.M.Z.

H a&oAdynon Tou OI0GCKOVTA ano TOUG WETANTUXIAKOUC (POITNTEC VIVETAI WE KPITHAPIA TIG
YVOOEIC KAl TNV IKAvOTNTA METAd0O0NC TOUC OTOUC (POITNTEC, TNV MPOETOIYAcia Tou, TN
Xpnoigonoinon Tng nAfov ouyxpovng OIEBvg KaBiepwpévng - yia uynAou eninédou
METANTUXIOKEG Onoudéc - BiBNIoypagiac, Tnv npobupia Tou va anavia Ot €PWTNOEIC, TNV
£ykaipn BabuoAdynaon kal ENIOTPOPI EPYACIWV KAl YPanTwV EEETACEWY, TNV THPNON TOV WPWV
01daokaAiag Tou PHabnuaToc Kal Twv Wpwv YPAPeiou KAM .

Ta anoTteAéopaTa Tne agloAdynong anooTéAovTal anod Tn Mpapparteia Tou M.M.3. atn MOAIM,
nou WE Tn o€Ipa Tng evnuepwvel TV OMEA kai Tov dieubuvtr Tou M.M.Z. O dIEuBUVTNG Tou
M.M.Z. Ta yvwaTonolei aTn ZuvTtovioTikr Enirponry. EminAéov, anooTéAeTal oTto d10dokovTa o
nivakag Tng a&loAdynaong Ke TIG TUXOV NapaTnpnosig Kal To GUYKPITIKO nivaka. XTn diadikaaia
TWV Napanavew yvwaoTonoinoswy diIapuAdooovTal Ta NPoowniKd dEOOHEVA TWV EUMAEKOUEVWY.

lMa TIG NEPINTWOEIG UE 0oBapa NApAnova GoITNTWY, YE andpaacn TnG ZUVEAEUONC Tou TUAPATOG
Aappavovral Ta evoedelyuéva YETpa (alioTaon, apaipeon Tou dikaiwpaTog 8idackaAiac) yia Tnv
QVTIYETOMNION TWV NPOBANUATWY Nou €xouv dIamoTWOE.
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lMa TIC NEPINTWOEIC OTIG onoie¢ ouveyileTal n dieEaywyn YadnuaTog e TpOno nou dnMIOUPYEI
npoBAnuara otnv €Upubun Asitoupyia Tou M.M.Z., n ZuvTtovioTikr Emitponn eionyeitar Tnv
avTikataoTaaon Tou dIdAoKOoVTA 0Tn ZUvEAEUON Tou TUNUATOC, N onoia kal AauBAavel Tn GXETIKA
anoeaon.

>Tov di1dackovTa Kal 81dackouaa padnuaTtoc (oOAOKANPOU ) HEPOUC, TOUAAXIOTOV 4 JIaAEEEWV)
KGBe eEaunvou pE Tov KAAUTEPO WECO Opo Pabuoloyiac oTic 10 MPWTEC €PWTNOEIC TNG
afioAdynong anovépeTal BpaBeio kaAUuTepnG diIdaockaliag.

5.8 O£pata oXeTIKA pE StaypadEvieg poltnTES

1. ®ornTéc Tou M.M.Z. nou Odiaypagouv yia onolodnnoTe AOyo, €KTOG anod neiBapyikd
napanTwuara, €xouv To diKaiwpa va kAavouv aitnan yia va yivouv OekToi yia (poiTnon
£€apxne, oc KABe vEa Evapen KUKAOU onoudwv.

2. ZTnv NePINTWON nou &vac TEWC POITNTNG Vivel ek véou OekTOG oTo M.M.Z., unoxpeouTal va
Eekiviioel anoé To nNpwTo €EAUNVO, Evw Tou avayvwpilovral pabniuata orta onoia Eixe
€EETAOTEI ENITUXWG.
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6. Ilpoypauua Mabnuatwv Axkadnuaixov Etovs 2020-2021

E§aunvo A’

Maotnpa

A8 dokovteg

[MiBavoTikn povteAomoinon Kot
GUAAOYLOTIKY)
(Probabilistic modelling and reasoning)

Evtiylog llpwtonanadakng, Emikovpog
Kabnyntg (umé Sloplopo)

Mnyavikr pabnon kot emeéepyacio
(PUOLKNG YAWOOAG

(Machine learning and natural language
processing)

Evtixog llpwtomtantadakng, Emikovpog
Kabnyntg (uméd Stoplopo)

Tavvng Pe@avidng, Kadnyntig

YmoAoylotikr) feATIoTOTOMON
(Computational optimization)

NwkoAaog Tapapag, Kadnyntig
AyyeAog TL@aA£pag, AvamAnpwTig
Kabnyntmg

AlepeuvnTikn AvaAvon kat OTrTikoToinom

AeSopévwv . , ,
[4] (Exploratory Data Analysis and Fewpytog EvaryyeAdng, Kabnyntg
Visualization)
E€aunvo B’
af Maonpa A8aokovteg
a

Alktua YoAoylotwy yia Aedouéva
MeydAou ‘Oykov
(Computer Networks for Big Data)

Mavaywwtng Maradnuntpiov, Enikovpog
Kabnyntig

ZxeSLa0 106 KAl XPOVOTIPOYPAUUATIOLOG
(Planning and Scheduling)

Tuavvng Pe@avidng, Kadnyntig

HAlag ZakeAdapiov, Emikoupog
Kabnyntig

E€0puin yvwong kat avaAuTtikn §eSopuévwv
Mabnong
(Data mining and learning analytics)

Mapia Zatpatiéun, Kadnyntpa

Avahuon AikTUwv kai EEOpUEn MNvwong and
Tov Maykodopio IoTd
(Network Analysis and Web Mining)

Fewpyia KoAwvidpn, Emtikovpn
Kabnyntpla
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7. MNepypauuara Madnuatwv

E€apnvo A’

MBavotiki) Movtedomoinon kat ZUAAOYLOTIKT)

KQAIKOZ MAGHMATOZ | AIDA 101 | EZAMHNO zZNMOYAQN | A
TITAOZ MAOHMATOZ | NIOGANOTIKH MONTEAOMOIHZH KAl ZYAAOTIZTIKH
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ EBAOMAAIAIEZ NIZTQTIKEX
QPEZ AIAAZKAAIAZ MONAAEZ
AlaAEEeLg 3 7,5

TYNOZ MAGHMATOZ | Ewdikol umoBaBpou

MNPOANAITOYMENA MAGHMATA: | Mabnuatik Avaluon, Tpopukry AlyeBpa, MBavotnteg,

JTAToTIKA (o€ mportuxLako eminedo). KaAn yvwon tnhe Python
n/kat MATLAB/Octave.

FAQZZA AIAAZKAAIAL ko | EAANVLKA

EZETAZEQN:

TO MAGHMA MPOZMEPETAI 2E | Oyt

QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | piazza.com/uom.gr/fall2021/aida_1/home
MAGHMATOZ (URL)

Ma6nolakd AntoteAéopata

e [VWOoELG

@)

To pnddnua kaAumrtel To anopaitnto untdPabpo amo ta epapuocpéva Hadnuatikd, Tn
Bewplia MBavOTATWY KOl TN OTOTLOTIKY (EoTidlovTag otnv mMOavoTikr povtehomnoinon
Kot cUAAOYLOTLKN), TO omoio Ba xpelaotolV oL HOLTNTEG/TPLEG A) LA TNV EMLTUXN
oAokAnpwaon tou NMMZ aAld Kat B) yla va LIopECOUV VoL avammtiEouV Ta EpEVVNTIKA
Toug eviladEpovta o€ TILO CUYKEKPLUEVEG TIEPLOXEG TNG Mnxavikng Mabnong, tng
Texvntng Nonpoouvng kat tng Emotung AeSopévwy.

® AefloTnTEC
Ol doltnTEG/TPLEC TTOU OAOKANPWVOUV WE emLtu)ia To pddnua Ba propolv va:

O

MovTteAormoloUv Kal va eAUOUV TIPORANLOTO CUUMEPACUATIKAG EEKLVWVTAG aTtO
Baolkeg apxeg

Katavoouv Tig peBodoug maximum likelihood kat Bayesian yla ektipnon mapapetpwy,
KOLL VO TLAPAYyOUV TLG OXETIKEG EELOWOELG YLOL CUYKEKPLUEVA TTIPOBAN LaTA.

Katavoouv Tig dtadopég avapeoa o Stadopa povieAa AavBavouowv HeTaBANTWY
(latent variable) va kataokevalouv avtiotolxeg e€lowoelg eAdxlotng npocdokiag (EM),
KOlL VoL EKTEAOUV TOUG KATAAANAOUG UTTOAOYLOUOUG.

YxebLalouyv, eKTIHOUV Kal va alohoyolv povteAa Siktuwy nenoldroswv (belief network
models).

EkteAoUV MelpapaTikEG Slepeuvnoelg SeSOUEVWV Kal LOVTEAWV, KAl va eEAyouV
CUUTIEPACLOTA ATIO AUTEG.

Fevikég Ikavotnteg

Avaintnon, avaAuon kot cuvBeon SeSouévwy Kat TAnpodopLWY, UE TN XPHoN KoL TwV

amapaitnTWV TEXVOAOYLWV

ANPn anodpacswv
Autovoun epyacia

NEPIEXOMENO MAOGHMATOZ

e [Bavotnta (evbexopeva, SLOKPLTEG T. LETAPBANTEC, atd KOLWVOU KAl UTTO CUVONKN KOTAVOUEG).
® ALaKpPLTA SiKTU O TIEMOLBCEWV, GUUTIEPACHOTLKN
® Extiunon mapapétpwv: Méylotn Mibavodavela
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divergence

e Movtéha AavOdavouowv petaBAntwy (piypata povtéAwy, ahyoplbuog EM, AvaAuon
napayoviwy, Avaluon Aveédptntwy Zuviotwowy - ICA)\

® Auvaulkd povtéha AavBdvouowv petapAntwy (kpudd Mapkofravad povtéla, didtpa Kalman)

e Ocswpia NAnpodopiag: Evrporia, apotBaia mAnpodopia, kwdikomoinon rinyng, Kullback-Leibler

e [lpooeyylotikn cupnepacpatiki: MCMC, pébodot petaBolwv (Variational Methods)
e MéBobdol detypatohnyiag
e Mnelolaveg uEBoSoL yLa CUUTEPACHATLKN TIOPOAUETPWY KAl CUYKPLON UTIOSELYUATWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOIHZH

TPOMNOZ NAPAAOZzHZ

Alalé€elg pe duaotkn mapouasia (MPOCWTIO PE TIPOCWITO).

XPHZH TEXNOAOTIQN

e Emwkowwvia pe poltntég pe email

NAHPO®OPIAZ KAl | @ lotooeAiba pabnuotog pe xwpo oulnTtroswy, amoBeTApLO UALKOU Kol
ENIKOINQNIQN auTOpATECG evhuepwoelS (push notifications) mpog toug dpoltnTEc.
e Auvartotnta tnAedlaokéPewv pe Google Meet

OPTANQZzH
AIAASKANIAZ ] @dprog Epyaoiag
Apaotnplotnra ErgrE
AlaEgeLg 39
MeAétn 80
Exmovnon epyactlwv 90
Tehkég e€eTAOELG 3
Zuvolo Mabrpatog 212 wpeg
AZIONOIMHIH | Nwooa aflohdynong: EAAnvikA
DOITHTQN

MéBoboL afloAdynong:

TeAwkn) yparttr e€€taong (50%)
EvSiapeon eéétaon/mpdodog (30%)
Aoknoelg (20%)

Ot povadeg Twv aoknoswv Ba Adappavovtat untoPn LOVo oE MEPLTTWON TTIOU
0 doutntic €xel Eemepdoel TN «Baon» otnv evBLAUEDN Kal TEAKA yparth
e€étaon (6nhadn mpémel va £xel AdPel touAaywotov 40 amo TG 80
TIOCOOTLALEG LOVASEG TIOU AVTLOTOLYOUV OTLG SUO YPATES EEETATELC).

OL aoknoelg Ba  amotedolvtat amd (mepimou) eBdopadiaio o€t
npoBAnuatwy mou Ba mpenel va AuBouv kat va uTtoBAnBoUV NAEKTPOVIKA
oto S16A0KOVTA, OE CUYKEKPLUEVEG NUEPOUNVIEG. TO OET AOKINCEWV UE TO
XopnAotepo Babuo 6g Ba AndBel um'oyn.

ZYNIZTOMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

e “Bayesian Reasoning and Machine Learning”, David Barber, Cambridge University Press, 2012.
e “Pattern Recognition and Machine Learning”, C. M. Bishop, Springer, 2006.

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

Journal of Machine Learning Research

Expert Systems with Applications

Applied Soft Computing

International Journal of Intelligent Systems

11
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Mnyavikn) Madnon kat Ene€epyacia dvowki)c FAwooag

KQAIKOZ MAGHMATOZ | AIDA102 I EZAMHNO ZNOYAQN I A
TITAOZ MAGHMATOZ | MHXANIKH MAGHZIH KAI EMEZEPTAZIA QYZIIKHI TAQIIAY
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ EBAOMAAIAIEZ NIZTQTIKEZ
QPEZ MONAAEZ
AIAAZKANIAZ
Aladé€elg 3 7,5
TYNOZ MAGHMATOZ | Edikol urtoBaBpou
NMPOANAITOYMENA MAGHMATA: | -
TAQ3Z3A AIAAZKAAIAZ ko | EAAnviKA
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | OxL
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://openeclass.uom.gr/courses/AID105/
MAGHMATOZ (URL)

Ma6nolakd AntoteAéopata

® [VWOELG
o AAyOpLBUOL UNXAVIKAG LaBnong
o 2xeblaon kot ekmaideuon VEUPWVIKWY SIKTUWV
o MéBobol kat epyaleia emefepyaciag duolkic yAwooag
o AsfloTnTeC
o Xpnon gpyoaleiwv unxavikng pabnong yla emiluon mpayuotikwy mpoBAnUATwy.
Evéelktikad avadépovtal oxeTikéG BLBALOONKeG TG YAwaooag Python (SciKit-learn), Babla
veupwvika diktua TensorFlow/Keras kat mAatdopueg peydAng kAipakag Hadoop/Spark.
o Xpnon BBAoBnkwv tng y\wooag Python (m.x., nltk) yia emiAuon mpoPfAnudtwy mou
amnattolv enefepyacia GUOLKNG YAWOOoAG, TOOO LE XPron TUTILKWYV Tieplypadwv 600 Kal
L€ OTATIOTIKA LOVTEAQL.
® |KavoTnTeg
o Ikavotnta ekmOVNoNG £pywv avaAuong SeS0UEVWVY Kal UNXAVIKAG LABnong

Fevikég Ikavotnteg

e Avalntnon, avaluon Katl cuvBeon dedouEVwyY Kat TTANPOGOPLWY, LE TN XPron Kot Twv
QMAPALTNTWY TEXVOAOYLWV.

e ANUn anodpdacewv

e Autovoun epyaoia.

MEPIEXOMENO MAGHMATOZz

®  BOOLKEG KOL TIPOXWPNUEVEG EVVOLEG UNXOVLIKNG LABNnong. Mnxavikr pabnon e dedopéva
UEYAANG KAlpaKac. Babla veupwvika Siktua. JuveAlkTika Siktua. Emavalapavopeva kat
eMOVAANTTIKA Siktua. Mddnon avanapaoctdoswy. Kwdikomoinon/amnokwdikomnoinon.
BLBAL0BNkKeg Python yla unxavikn padnon (scikit-learn, Tensorflow, PyTorch, kAm).

o Kavovikég ekdpaoels. E€aywyn dounpévng mAnpodopiag ano eAelBepo kelpevo. N-
ypaupata. NMwookd povtéAa. Epappoyec: Taflvounon Kelpévou, Autopatn LeTddpaon,
Autopatn epiAnyn. Napaywyn uoikng y\wooag. Zuothuata StaAdyou. BiBALoOnkeg
Python yla ene€epyaocia puoikng yl\wooag (r.x., nltk). Tumikn Bewpia yA\woowv. AEEeELg Kat
UETATPOTIEG. EMauénuéve MPOUPOTIKEG. ZUVTOKTLKA avaAuon.

TPOMOZ MNAPAAOZHE | AlaAé€elg pe duoikn mapouaoia (MPOoWTO PE TPOCWITO).

XPHZH TEXNOAOFIQN | OLTIME xpnotponotlovuvtal maviov oto pabnua. Edikdtepa:

NAHPO®OPIAZ KAI EMIKOINQNIQN | ©  Xprjon nAektpovikwyv Stapavelwv oTig SLalEEeLg
e Emwowwvia pe poltntég pe email
e Alapolpacuo UALKoU pabnuatog yia online mpoBoAn
e Avuvatotnta tnAedlackéPewv pe Hangout f Skype

OPTFANQZH AIAAZKAAIAZ

12
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: ®oprog Epyaciag
Apaotnplotnra e
AlaAEEeLg 39
MeAETn 60
Ekmovnon gpyactwv 120
TeAKEG £€ETAOELG 3
YUvolo Mabnpatog 222 wpeg

AZIONOMHZH ®OITHTQN | Nwooa afloAoynong: EAAnvikn

MéEBoboL  afloloynong: Tlpamtéc e€etdoslg  (50%) —
AfLoAoynon ypamtwv gpyactwyv (50%)

Ol ypantég e€etaoelg meplhapBdavouv: ACKNOELG.

Ta kptipla a§loAdynong elval avaptnuéva oTnV LOTooEALSa
ToUu pobnuatog

(1) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetwvouevn BiBAoypapia:

Machine Learning: A Bayesian and Optimization Perspective (Net Developers) (1% Edition,
2015), by Sergios Theodoridis, Academic Press.

Deep Learning (Adaptive Computation and Machine Learning series) (2016), by lan
Goodfellow, Yoshua Bengio and Aaron Courville, MIT Press.

Speech and language processing (2" edition, 2008), by Daniel Jurafsky & James H. Martin,
Prentice Hall

Pattern Recognition and Machine Learning (2011), by Christopher M. Bishop, Springer.

The elements of statistical learning (2" edition, 2016), by Trevor Hastie and Jerome Friedman,
Springer.

Bayesian Speech and Language Processing (1°t edition, 2015), by Shinji Watanable and Jen-
Tzung Chien, Cambridge University Press.

Natural Language Processing with Python — Analyzing Text with the Natural Language Toolkit.
Steven Bird, Ewan Klein, and Edward Loper. http://www.nltk.org/book/

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

Journal of machine learning research (https://imlir.org/)

Machine learning (https.//www.springer.com/journal/10994)

Neural Networks (https://www.journals.elsevier.com/neural-networks/)

Neural computing and applications (https://www.springer.com/journal/521)

Journal of natural language processing (https://www.jstage.jst.qo.jp/browse/inlp;
https://anlp.jp/en/quide/index.html)

Natural language processing (https://ieeexplore.ieee.orq/document/295134)

13
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YmoAoylotikt BeAtiotomoinon

KQAIKOZ MAOHMATOzZ | AIDA103 EZEAMHNO 2IMOYAQN | A

TITAOZ MAOGHMATOZ | YNOAOTIZTIKH BEATIZTOMNOIHZH

EBAOMAAIAIEZ NIZTQTIKEZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ QPES AIAASKAAIAS MONAAES

Aladéelg 3 7,5

TYNOZ MAGHMATOZ | Ebikol urtoBaBpou

MNPOANAITOYMENA MAOHMATA: | -

FAQZZA AIAAZKAAIAL ko | EAANVIKA

EZETAZEQN:
TO MAGHMA MNMPOZMEPETAI 2E | OxL
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://openeclass.uom.gr/courses/AlID104
MAGHMATOZ (URL)

Ma6nolakd AntoteAécparta

® [VWOEeLGg
o To padnua autd otoxeVel o€ pa Babutepn Katavonon Twv LovieAwv Aning
anoddcewyv, Twv aAyopiBuwv BeAtiotonoinong Kot Twv epapUoywy otnv
MAnpodopikn, KaL TN LNXOVLKN LABnon. Auto To pabnua avaAuel emtiong tnv oxediaon
oaAyopiBuwv kat Tn pabnuatikn Stapopdwon povtéAwv AnPng anobacewy,
xpnotonowwvtag Python.
® AefloTnTEC
o Ot puetantuylakol poltntég mou Ba mapakoAouBr|couV EMITUXWG TO TIPOTELVOUEVO
pabnua Ba eivat og B€on va oxedlaocouv clyxpoveg LeBodoug BeAtiotonoinong Kat va
€PUNVEVCOUV TA TIELPAPATLKA TOUG OTTOTEAECUOTA.

Fevikeg IkavotnTeg

e Avalntnon, avaluon Kal cuvBecon dedopEvwy Kat TTANPodOopLWY, LE TN XPon Kot Twv
QMaPALTNTWY TEXVOAOYLWV

e ANUn anodpdacewv

e Autovoun epyaoia

MEPIEXOMENO MAGHMATOZz

e Elooywyn OTI LOBNUOTIKEG EVVOLEG KOL TIPONYEVEG UTTOAOYLOTIKEG HEBOSOUG yLa TTOCOTLIKA
npoPAfuata otn ARPn amoddacswv oTn  pNXavikn uadnon kat APn  SlolknTikwv
anodpaocswv. Mapouciaon cluyxpovwv peBOdwY BeATLOTOMOINONG, EUPETIKWY KATA KUPLO
AOyo, OnMwG amayopeupévn avalntnon, MPooouolwaon avomtnon, avalltnon UETaBANTAG
Yeltviaong, yevetikol alyoplBuol, kot aAyoplOuol gumveucpévol anod tn ¢uon. Tulntnon
OXETIKA ME TEXVIKEC TIAPAAANAWVY UTIOAOYLOMWY Yl UTIOAOYLOTIKA SUoKoAa TpoBAnuata
BeAtiotomoinong.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOIHzZH

TPOMOX MNAPAAOZHZ | AlaAé€els pe duaotkr mapoucia (MPOCWIO UE MPOCWIO).

XPHXH TEXNOAOFIQN | Ot TIE xpnotuormnolouvtal maviol oto padnua. Ewdikotepa:
NAHPO®OPIAZ KAI ENIKOINQNIQN | e  Xprjon laptop kot tpoBoAikol otig SLaAEEeLg
e Emkowwvia pe poltntég e email
® AlOpOlpaCUO UALKOU paBnpatog yia online mpoBoAr
e Avuvatotnta tnAedlackéPewv pe Hangout i Skype

OPIrANQZzH AIAAZKAAIAZ
, ®oprog Epyaoiocg
Apaotnplotnra Eaprivou
AloNE€eLg 39
MeAEtn 60
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Ekmovnon epyaclwv 120
TeAKEG EEETAOELG 3
JUvolo Mabnpatog 222 wpeg

AZIONOTHzZH ®OITHTQN

Mwooa agloAoynong: EAAnvikn

MéEBobdolL  aflohoynong: Tparmtég
A€LoAoynaon ypamtwy gpyactwyv (50%)

Ol ypamtég e€etdoelg mephappavouv:

efetaoelg  (50%) —

AOKNOELG.

Ta kputipla afloAdynong ival avaptnuéva otnv LotooeAida

ToUu pobnuarog

ZYNIZTQOMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:
1. Ploskas, N., & Samaras, N.
Switzerland: Springer.

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

2. Journal of Heuristics, Springer

(2017). Linear Programming Using MATLAB® (Vol. 127).

1. INFORMS Journal on Computing

3. Expert Systems with Applications, Elsevier

2. Salhi, S. (2017). Heuristic search: The emerging science of problem solving. Springer.
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ArtepeuvnTiki) Avdivon kat OTtikomoinon AsSopévwv

KQAIKOZ MAOGHMATOZ | AIDA104 | EZEAMHNO 2IMOYAQN | A

TITAOZ MAGHMATOZ | AIEPEYNHTIKH ANAAYZH KAI ONTIKOMNOIHZH AEAOMENQN

EBAOMAAIAIEZ NIZTQTIKEZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ QPES AIAASKAAIAS MONAAES

Aladéelg 3 7,5

TYNOZ MAGHMATOZ | Ebikol urtoBaBpou

NPOANAITOYMENA MAOHMATA: | -

FAQZZA AIAAZKAAIAZ kat | EAAnvikn

EZETAZEQN:
TO MAOGHMA NPOZMEPETAI 2E | OxL
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://openeclass.uom.gr/courses/AID103/
MAGHMATOZ (URL)

Ma6nolakd AntoteAécpata

e [VWOoELG
o Baolkog otoxog Twv avaAutwy Sedouévwy eival n amodkTnon yvwaong anod dsdopéva.
‘Eva and ta Kuplotepa epyadeia Toug elval n StateBntikn katavonon twv dedopévwy
TPV TIPOXWPNOOUV OTNV AVAAUGH TOU TL 6UVERN oTo tapeABov i otnv mMPoBAedn Tou TL
Ba cupPet oto péNov. H dadikacio auth ovopdletat AlepeuvnTikr) AvaAuon
Aedopévwy Kal tepAaUBAVEL EMAVAANTITIKA EGOAPUOYH TEXVLKWVY AVAAUONG,
Slepelivnong Kat omtikonoinong Sedouévwv.
o AsfloTnTeC
o  Xpnon gpyaleiwv avaiuong dedopévwy omwc R kat Python kat epyaleiwv
omrtikomnoinong 6edopévwyv dashboards.
e Ikavotnteg
o Awoyeiplon kat Stepeuvntikn avaluon dedopévwy KABe popdng (aAdaplOunTika,
apLOUNTIKA, KATNYOPLKA, XWPLKA, ypAadou)
o Omntukomnoinon dedopuévwy kABe popdnc (Staypaupata, xapteg, Siktua)
o Epunvela amoteheopdtwyv avaiuong kat dnuoupyia Stadpactikwy dashboards.

Fevikég Ikavotnteg

e Avalntnon, avaluon Katl cuvBecon dedouEvwy Kat TTANPOdOPLWY, LE TN XPron Kot Twv
amapaitnTwy TEXVOAOYLWV

e ANUn anodpdacewv

e Autovoun epyaoia

e [lpoaywyn TnG eAeVBePNC, SNULOUPYLKNG KAL EMAYWYLKNG OKEPNG

MEPIEXOMENO MAGHMATOZ

e Opydvwon kol mpoetotpacio Twv Sedouévwy (import, transform, clean). Apxég twv
ypadpnuatwy avaiuonc. AlepeuvnTika ypadruata. Texvikég amopeiwong (instance kat feature
selection) twv dgdopévwv yla tnv omntikomnoinon 6edopuévwy oAl vPnAwv SLACTACEWV.
Avaluon Aebopévwy (univariate kot multivariate). Ontikonoinon AeSopévwy Ue Xprion
dashboards. Storytelling pe 6eSopéva. MpoxwpnUEVEG TEXVIKEG OTITLKOTIOINONG: XAPTEG, SikTua,
Sdedopéva uPpniwv lactacewy, Keipevo, dLadpaacn, animation Kot OMTIKA AVOAUTIKY.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHzZH

TPOMOZ MNAPAAOZHE | Alalé€elg pe duaoikn mapouaoia (MPOCWTIO UE TTPOCWTTO).

XPHZH TEXNOAOFIQN | OLTIE xpnotponotloUvtal maviou oto pabnua. Eldikdtepa:
NAHPO®OPIAZ KAI EMIKOINQNIQN | e  Xprion laptop kot tpoBoAtkol otig SLaAEEELS
e Emkowwvia pe poltntég e email
® Alapolpacpo UAKoU pobnuatog yia online mpoBoAn
e Avuvatotnta tnAedlackéPewv pe Hangout i Skype

OPTFANQZH AIAAZKAAIAZ
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: ®doptog Epyaciag
Apaotnplotnra g
AloAEeLg 39
MeAétn 60
Exmovnon epyacuwv 120
TeMKEG EEETAOELG 3
JUvolo Mabrpatog 222 wpeg

AZIONOMHZH ®OITHTQN | Nwooa afloAoynong: EAAnvikn

MéBoboL  afloloynong: T[pamtéc e€etdoelg  (50%) —
AfLoAoynaon ypamtwy gpyactwyv (50%)

OLypamtec e€eTaoelg mepAapBavouy: AoOKNCELC.

Ta kpLTipla aglohdynong ivat avaptnuéva otnv LotooeAida
ToUu pobnuatog

(1) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetwvouevn BiBAoypapia:

NIST/SEMATECH e-Handbook of Statistical Methods,
http://www.itl.nist.gov/div898/handbook/, 2018.

Edward R. Tufte, “The Visual Display of Quantitative Information”, 2nd ed., Graphics
Press/Amazon, 2001.

William McKinney, “Python for Data Analysis”, O’Reilly Media, 2012.

Robert Kabacoff, “R in Action: Data Analysis and Graphics with R”, 2nd ed., Manning
Publications, 2015.

Julie Steele, Noah lliinsky, “Beautiful Visualization, Looking at Data Through the Eyes of
Experts", O’Reilly Media, 2010.

Cole Nussbaumer Knaflic, “Storytelling With Data: A Data Visualization Guide for Business
Professionals”, Amazon, 2015.

John W. Tukey, “Exploratory Data Analysis”, Pearson, 1977.

- Juvaen EMLOTNUOVIKA TTEPLOSLKAL:

Information Visualization, Sage

International Journal of Data Science and Analytics, Springer
Intelligent Data Analysis, 10S Press

Statistical Analysis and Data Mining, John Wiley & Sons
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E€apnvo B’
Alktva YmoAoylotwv yix Aedopéva Meydiov ‘Oykov

KQAIKOZ MAOHMATOzZ | AIDA2 EZEAMHNO 2MNOYAQN | B
01

TITAOZ MAGHMATOZ | AIKTYA YNIOAOTIZTQN INA AEAOMENA METAAQY OrKOY

EBAOMAAIAIEZ NIZTQTIKEZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ QPES AIAASKAMIAS | MONAAES

AlaAéEeLg 3 7,5

TYNOZ MAOGHMATOZ | EwdikoU umtoBabpou

MNPOANAITOYMENA MAOHMATA: | -

FAQZIA AIAAZKAAIAL kot EEETAZEQN: | EAANVIKA
TO MAGHMA MPOZMEPETAI ZE | OxL
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA MAGHMATOZ | https://openeclass.uom.gr/courses/AID108/
(URL)

Ma6nolakd AntoteAéopata

® [VWOELG

o To HaBnua €XeL WG YEVIKO OTOXO TNV KATAVONON Kot EE0LKElWON HE TLG TEXVOAOYLEG Kall
OPXLTEKTOVLIKEG SIKTUWV yLa TNV enefepyacia Kal avaluon peyalou oykou dedopévwy (Big
Data), mou pmopel va avtAoUvtal amno nnyEg, Onwce o Maykooplog 10tog, Kowwvikd Alktua
Kal YroAoylotikd NEon.

o ApxXkd o dpoltnTAg Ba KATAVONGEL TN GNUAVTLKI EMUMTWON Tou £XEL TO SIKTUO OTO XPOVO
EKTEAEONG TWV EPYACLWV avaAluong SeSopévwy. ITn cuveXeLa, o pottntrg Ba evtpudnosl
ota kévipa dedopévwy, SnA. otn Baotkr Siktuakn urtodor), OTou yivetal n eneepyacia
Twv dedopévwy. O poltntng Ba elval oe B€on va KATAVONoEL TOV TPOTIO SIKTUWONG TWV
KEVTPWVY SeS0UEVWY, TA TIPOPBARUATA KALLOKWOLLOTNTAG TOU SIKTUOU, KaBWG Kat
TIPOXWPNUEVEG APYLTEKTOVIKEG SIKTUWV (T1.X. Portland) yla TNV QVTLLETWIILON QUTWYV TWV
nPoBANUATWY.

o Emiong o dottntig Ba katavonoet TG PaoIKEG TEXVIKEG yLla TV e€looppomnaon doptiou ().
ECMP) ota Siktua kEvtpwv 6eSopévwy Katd tnv avaiuon dedopévwy peyalou oykou. Oa
oulnNTtnBoLV Ta MPOPARLATA AUTWV TWV TEXVIKWV Kal O LeAETNOOUV TLO TTPOXWPNMEVES
AUoelg (m.x. Hedera) yla TNV QVTLLETWITLON QUTWV TWV TPOBANUATWY, KAL CUVETTWG TNV
TaxUTEPN EKTEAEON TWV EPYACLWY QAVAAUCNG SESOUEVWV.

o To padnua eniong Ba KaAUPEL EKTEVWG TEXVIKEG SLaxelplong SIKTUwWV KEVIpWVY SeSoUEVWV
LE Tn xprion SIktuwv opl{opevwy HEow Aoyloutkou (SDN). O dottntig Ba eivat og B€on va
KOTAVOI OEL TOV TPOTIO AelToupylag autol Tou KEVIPLKOU HoVTEAOU Slaxeiplong SikTuwy,
TIOU €XOUV EVOTEPVLOTEL OL TIEPLOCOTEPOL TAPOXOL SIKTUWV KOL KATAOKEUAOTEG SIKTUOKOU
gfomAlopou. O dottntng Ba Exel mMARPN avtiAnyn Twv BAoLKWY TEXVIKWY Kal puBUIcEWYV TTou
QmaLtouVTaL YLa TNV amodoTikr) avalucon SeSouévwy peydlou Gykou.

o TéNog, Ba peletnBolV Kal TEXVOAOYLEG ELKOVIKOTIOINONG EEUTINPETNTWY Kol SIKTUWV, HE
oTOX0 TN Snpoupyia TwV KATAAANAWY ELKOVIKWV SIKTUAKWV TOTTOAOYLWV yLa TV
enefepyaoia kal avaluon 6eSopévwy. I aUTO To MAALCLO, oL doltnTEG Ba e€otkelwBoUV pe
texvoloyieg dlaxelplong elkovikomoLnUévwyY eEumnpPeTwY, 0w To OpenvSwitch, kabBwg kat
LLE TEXVLKEG LETAKIVNONG ELKOVIKWY UNXAVWV HETALY TWV EEUTNPETNTWY OTO KEVTPO
Sebopévwy.

® AefloTnTEC

o O doltntrc Ba AMOKTACEL YWWOELG KOL TIPAKTLKA EUTIELPLO 08 BEUATO APXLITEKTOVLKWV KL
TEXVOAOYLWV SIKTUWV yLa TNV AmOTEAECUATLKN avaAuon kal enefepyacia SeSopévwv
peyalou dykou. Emiong Ba elval o B£on va AapBavel anoddoelg kal va Kavel urtoSeifelg
OXETIKA LE TNV KATOAANAGTNTA SIKTUOKWY UTTOSOUWYV KAl TEXVOAOYLWY, WOTE VOl
LkavorotnBoUv oL avAYKeG EpyacLwy avaluong deSopévwy.

Fevikég Ikavotnteg

e Avalntnon, avaluon kal cuvBeon dedopévwy Kat TTANPOdOPLWY, LE TN XPron Kot Twv
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amapaiTNTWY TEXVOAOYLWV

AfYn anodacewv

Autovopun epyaaia

Opadikn epyaocia

Mapaywyn VEWV EPELVNTIKWV LEEWV

NEPIEXOMENO MAGHMATOZ

To nadnpa mephapBavel SLAAEEELG, TTOU €XOUV WG OTOXO (Q) TNV KOTAVONON  TWV QATMOLTHOEWY TNG
avaAuong 6eS0UEVWVY Kal TWV SIKTUWV KEVTPWVY Sedopévwy, (B) tn MeEAETN Kal avaAucon Twv
TAPOAKATW BepdTwy:

APXLTEKTOVIKEG SIKTUWV KEVTPWVY S€S0UEVWV

E€L.ooppomnon doptiou os kévtpa Sedouévwv

Aiktua opllopeva pEow Aoyloptkou (SDN) / NMpwtdkoAho OpenFlow

Ewkovikomoinon e§unnpetntwy Kat SIKTUWV

Ataxeiplon kKEVTpwY SeS0UEVWVY KaL ELKOVIKWY SIKTUWV / ELKOVIKA METAYWYH HE TO
OpenvSwitch

H peAétn twv napandvw Bepdtwy Ba cuvoSeVEeTaL KAL OO EPYAOTNPLAKEG ALOKNAOELG YO TNV KAAUTEPN
KaTavonon TwV OXETIKWV Texvoloylwyv. OL epyaotnplakég aoknoel Ba mpaypatonolnBolv oto
nieptBaMhov e€opoiwong Siktuwv Mininet, KaBwg Kol og epyactnELakO €EOTMALOUO UE TN XPHoN Tou
OpenStack.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOlHZH

TPOMOZ MNAPAAOZHE | Alalé€elg pe duaoikn mapouaoia (MPOCWTO PE TPOCWITO).

XPHZH TEXNOAOFIQN | OLTIE xpnotponotlouvtal maviou oto pabnua. Eldikdtepa:
NAHPO®OPIAZ KAI EMIKOINQNIQN | ©  Xpron laptop kot tpoBoAtkol otig SLaAEEELS
e Emkowwvia pe poltntég pe email
e Alapolpacuod UALkoU poBnpatog yia online tpoBoAn
e Avuvatotnta tnAedlackéPewv pe Hangout fi Skype

OPrANQzH AIAAZKAAIAZ
: ®doprog Epyaciog

Apaotnplotnra Err
AloAEeLg 39
MeAétn 60
Exmovnon epyactwv 120
TeAKEG e€eTAOELG 3
2Uvoho MaBrpartog 222 wpeg

AZIONOTHZIH POITHTQON | Mwooa afloAdynong: EAAnvIkn

Epyaocieg kot TteAkn ypamt efétacn, To Kabéva e
CUUMETOXN Katd 50% otov TeAko Babud. MNa tnv emtuxn
oAokArjpwon Tou paBbruatog amalteital n Bacn 1600 OTLG
€pyaoieg 600 Kal oTnV TeALKN e€€Taon.

ZYNIZTOMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:
e Awtuwon YrmoAoylotwy, Mpocéyylon and mavw mpog ta Katw, J. Kurose, K. Ross, Ek&O0eLg
Mkloupdag
e Computer Networking: Principles, Protocols and Practice, O.
(http://cnp3book.info.ucl.ac.be/2nd/cnp3bis.pdf)
- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

Bonaventure

e |EEE Transactions on Cognitive Communications and Networking
e |EEE Transactions on Network Science and Engineering

e |EEE Transactions on Network and Service Management

e |EEE Transactions on Parallel and Distributed Systems
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IxeSLaocpno¢ Kat XpovompoypappuaTtiopnog

KQAIKOZ MAOHMATOzZ | AIDA202 | EEAMHNO ZMOYAQN | B

TITAOZ MAOHMATOZ | >XEAIAZMOZ KAl XPONOIMPOTPAMMATIZMOZ

EBAOMAAIAIEZ NIZTQTIKEZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ QPES AIAASKAAIAS | MONAAES

Aladé€elg 3 7,5

TYNOZ MAGHMATOZ | Ebikol urtoBaBpou

MNPOANAITOYMENA MAOHMATA: | -

FAQZZA AIAAZKAAIAL ko | EAANVLKNA

EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | OxL
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://openeclass.uom.gr/courses/AID106/
MAGHMATOZ (URL)

Ma6nolakd AntoteAéopata

3ToX0¢ Tou poOnuatog elvat n  eguPabuvon  otn  ouvyxpovn BOewpila kot  alyopiBuoug
QUTOMOTOTOLNUEVOU OXESLAGHOU KOL XPOVOTIPOYPOUUATIONOU Kol TwV £GAPLOYWY TOUC.
Me tnv emtuyn oAokArpwaon tou pabnuartog o/n dortntig/Arpla Ba £xeL Tnv kavotnTa:

Vo YVWPILEL TIC BAOIKEG EVVOLEG TWV TPOBANUATWY LKAVOTIOLNGNG TIEPLOPLOUWY, TWV LEBOSWY
emiluon g Toug Kat el8IKOTEPA TwV AAYopiOUWY CUVETELOG KAl TwV aAyopiBuwY Twv KaBoAKwv
TIEPLOPLOUWY,

va povtehomnolel mpoPAnpata oxedlacpol xpnolponolwvtag KATAANAeG YAwooeg eplypadng
(YAwooeg PDDL, PPDDL, kAm)

VOl XPNOLUOTIOLEL EPYAAELQ AUTOULATOTIOLNLEVOU OXESLAGHOU KAL XPOVOTIPOYPAUATIOMOU yLa
pNXavikn yvwong (oxedlaon povtéAwy, m.y. GIPO), emwktpwon (m.x., VAL), emiluon
npofAnuatwy (mAnBwpa amoé open source planners). Ebapuoyég o poumnotiky (ROSplan),
oxedlaouo kivnong (OMPL), kArt. Xprion mAatdoppag poviehonoinong npoBAnudtwy
nieplopLopwy MiniZinc.

VOl KOTAVOEL TNV NPTk aAANAeTtiSpacn Twv aAyopiBuwv cUVETELAG KAl TwWV HEBOSwWV
(eupeTkWV Kat un) avalitnong oTa CUVSUACTIKA TTPOBARATA,

VoL LovTeAOToLEL TTPOBARATA XPOVOTIPOYPAUUATIONOU WG TPoBARATA LKAVOTtoinong
TIEPLOPLOUWY, XPNOLLOTIOLWVTOC TOUG EEELOLKEV LEVOUG KOABOALKOUG TTEPLOPLOOUG
(cumulative/disjunctive/alternative)

va xpnotpomnolel tnv mhatdpopua MiniZinc yia tnv emiduon mpoBAnUAaTwy Lkavomoinong
TLEPLOPLOUWV

va povtehorolel mpoPAiuata oxedlacuol Kot vo eMAEYEL/XPNOLUOTOLEL TOUG KaTAANAoUC
aAyopiBuoug eniluor g Tou

va 6uvOUAleL alyopiBuoug oxeSLOOUOU KAl XpOVOTIPOYPOUUATIOMOU yia TNV eMAucn
TPOBANUATWY TOU TTPAYHATIKOU KOGLOU

Fevikég Ikavotnteg

e Avalntnon, avaluon kat cuvBeon dedopévwy Kal TANPodopLWY, LE TN XProN Kot Twv
amapaitnTwy TEXVOAOYLWV

e Anyn anodacswv

® Autovopun epyaocia

NEPIEXOMENO MAGHMATOZz

MMwooeg neplypadng mpoPAnudtwy oxeStaopol (PDDL+, SAS). IxeSlo010¢ HepLkng Slatagng,
Baolopévog og ypadoug, we MPOBANUA LKAVOTIOLNCLLOTNTAG, LEPAPXLKOG, OTO XPOVO, HUE
TEPLOPLOOUC TTOPWV.

Eupetikol unxaviopot kat alyoptBuot avalntnong.

Mnxavikr yvwong yio mpofAruata oxedtacpol. Epyadeia oxediaong/smikpwong nediwv.
Alemtadec.

Kataveunuévog Kot ToOAUTIPOKTOPLKOG OXESLAOUOGC. IXESLAOUOC ULKTAG TPWTOROUALQC.
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Kal mapakoAolBnong.

o [MBavoTIKOC oxeSLAOUOC, UN-aLTloKpaTIKA teptBaAAovta. OAokANpwaon oXeSLOOUOU, EKTEAEDNG

® IxebloopdC Kal poumotikn. EUpeon povomatiwy kat oxedlaoudg kivnong.

e [poPAruarta tkavomoinong Meploplopwy, alyoptBuol dtBnong cuveénetlag ToEou Kal
VEVIKEUEVNG cUVETELaC TOEou. KaBoAikol meploplopol. Tuvduacpog avalitnong kat Sténong
nieploplopwy. Avalntnon BéAtiotng Abong. MiniZinc. KaBoAwol reploptlopoi mpofAnudtwy
xpovomnpoypappatiopoU (disjunctive, cumulative) kat aAyoplBpot, mpoBARpata eVAANAKTIKWY
nopwv (alternative resources). Katdption BapSuwv Kat o meploplopog regular.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOIHZH

TPOMNOZ NAPAAOZHZ

Aalé€elg pe duaotkn mapouasia (MPOCWTIO PE TIPOCWTTO).

XPHZH TEXNOAOTIQN
MNAHPO®OPIAZ KAI ENIKOINQNIQN

OL TME xpnotpomnotlovvtal mavtol oto pabnua. Ewdikdtepa:
e Xpnon laptop kot mpoPoAikol otig SLaAEEELg

e Emwowwvia pe poltntég pe email

e Alapolpacuo UALkoU pabnpatog yia online mpoBoAn

e Auvatotnta tnAedlackéPewv pe Hangout iy Skype

OPTANQZH AIAAZKAAIAZ
: ®doprog Epyaociag

Apaotnplotnra o on
AloAEEeLg 39
MeAétn 80
Exmovnon epyactwv 100
TeMKEG EETAOELG 3
YUvolo Mabrpatog 222 wpeg

AZIOAOMHIH ®OITHTQN | Nwooa afloAdynong: EAAnvikn
Mé£BobdolL  aflohoynong: Tparmtég
AfLoAoynon ypamtwv gpyactwy (50%)
OLypantég e€etaoelg mephapBavouv: ACKNOELG.

Ta kpuipla afloAdynong elval avaptnuéva oTnV LOTOoEALSa
TOU pabnipatog

gfetaoelg  (50%) —

ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAoypapia:

Automated Planning and Acting (1st edition, 2016), Malik Ghallab, Dana Nau and Paolo
Automated Planning, theory and practice (1st edition, 2004), Malik Ghallab, Dana Nau,
A Concise Introduction to Models and Methods for Automated Planning (1st edition,
International Conference on Automated Planning & Scheduling (ICAPS) proceedings,

Principles of Constraint Programming 1st Edition, 1 edition (December 17, 2009), by

) Traverso, Cambridge University Press.

) Paolo Traverso.

) 2013), Hector Geffner and Blai Bonet, Morgan & Claypool Publishers.
) 2003-2020, AAAI (free).

) Krzysztof Apt, Cambridge University Press.

e Planning Algorithms, Steven M. Lavalle. 2006.

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

e (Constraints, An International Journal, Springer
e Journal of Artificial Intelligence Research (JAIR)
e Journal of Scheduling, Springer

°

Artificial Intelligence, An International Journal, Elsevier
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EE0puén yvwonc kat AvaAuTtikn Aedopévwv Mabnong

KQAIKOZ MAOGHMATOZ | AID107 | EZEAMHNO 2MNOYAQN | B

TITAOZ MAGHMATOZ | E=OPY=H I'NQZH2 KAl ANAAYTIKH AEAOMENQN MAGHZH2

EBAOMAAIAIEZ NIZTQTIKEZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ QPES AIAASKAAIAS MONAAES

Aladéelg 3 7,5

TYNOZ MAGHMATOZ | Ebikol urtoBaBpou

NPOANAITOYMENA MAOHMATA: | -

FAQZZA AIAAZKAAIAL ko | EAANVLKA

EZETAZEQN:
TO MAOGHMA NPOZMEPETAI 2E | OxL
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://openeclass.uom.gr/courses/AID107/
MAGHMATOZ (URL)

Ma6nolakd AntoteAécpata

e [VWOoELG
O  ITOXOLTOU pabnuatog eival ot GoLTNTEG VAl ATIOKTHOOUV YVWOELC VLo TLC BAOLIKEG
£vvoleg Kol Bewpieg yla tnv £€6puln yvwong kat avaAutikn dedouévwy pdbnonc:
'Onwg Twv povtéAwv culhoyr ¢ SeSouévwy 0To MAALCLO TNG EKTTALSEUTLKAG £EPEUVAC UE
Baon T kateuBuvTApLEG apxEC yla TNV e€0puén Sedouévwy - mpoBAedn, opadomnoinan,
KOVOVEG CUCXETLONG KO aViXVEU O TEPLOWPLAKWYV TLHWV. TLG TadaywyLKEG EGAPUOYEG
™G Ekmawdeutikng E€0puéncg Aedopuévwy (Educational Data Mining). Tig Baolkég €vvoleg
Kol Bewpieg avaAuTikig SeSouEvwy O OXEON WE TNV EKAlSeuon KAl TN LEAETN
£dapUOYWV yLa ZUCTAUATO CUOTACEWY, O€ TIPOCAPHUOOTIKA CUOTAUATA, OE £Eumva
ocvotnuoata Sibackaliog (intelligent tutors), cuotuata avaluong Sedopévwy yla
navidla coBapol okomol
® AefloTnTEC
o Epmepia pe exmatbeutika SeSopéva, epyaleia avolktou Kwdika yla €0pun yvwaong
Kol aVOAUTIKAG deSopEVWY Labnong
® IkavotnTeg
o Na g€nyeite T PaoLkEG EVVOoLEG TOU TESIOU KOl TIG LETAEY TOUG OXECELG
o Na e€nyeite ti¢ Sladopeg pebodoug avaluong dedouevwy Labnong Kat to idog
npoBAnuatwy ota onola epapudlovral
o Na edbapuolete texVIKEG avaluong SeSOUEVWV (EMEENYNATLKIG OGO KAl TIPOYVWOTIKAG)
o Na gpunveleTe TA AMOTEAECUATA WOTE VA KATAANEETE O XPOLLA CUUTIEPATHATA
o Na edapuolete éva mhaioclo nOkd opBNg mpdokTnong Kat aflomoinong dedopuévwv
(ethics)

Fevikég Ikavotnteg

® [EeVIKEG IKavOTNTEG
o Avalntnon, avaluon Kal cuvBeon SeSouEvwy Kat TTANPodopLWY, LE TN XPron Kot Twv
amapaitnTWyV TEXVOAOYLWV
Mpocapuoyr) O€ VEEG KATOOTAOELG
Autovopn epyaoia
Epyaocia og SleMoTNUOVIKO eEPLBAANov
o MNpoaywyn t™g eAeVBePNG, SNULOUPYLKNAG KoL ETTAYWYLKAG OKEWNG

o O O

MNEPIEXOMENO MAGHMATOZ

Week 1: Learning Analytics: The Emergence of a Discipline
Week 2: Prediction

Week 3: Diagnostic Metrics and Cross-Validation

Week 4: Feature Engineering and Behavior Detection
Week 5: Knowledge Inference and Knowledge Structures
Week 6: Relationship Mining

Week 7: Visualization
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Week 8: Structure Discovery
Week 9: Discovery with Models
Week 10: Epistemic Network Analysis

Week 11: Recommended Systems and Educational Data Mining
Week 12: : Personalization and adaptation in LMS based on Learning Styles and Data Mining
Week 13: The impact of learning analytics - expectations and beyond (invited talk)

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIHZH

TPOMNOZ NAPAAOZH2

Alalé€eLg pe duaotkn mapouaoia (MPOCWTIO PE TPOCWITO).

XPHZH TEXNOAOIIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnpiakn Eknaibevon, atnv
Emikotvwvio [UE TOUG QOLTNTEC

OL TME xpnotpomotlovuvtal mavtou oto pabnua. Eldikdtepa:
e Xpnon laptop kot mpoBoAlkol oTig SLOAEEELS

e Emwkowwvia pe poltntég pe email kat openeclass

e Alapolpacuo uAkoU pabriuartog yia online mpoBoAn

e Avuvatotnta tnAedlackéPewv pe google meet / zoom

OPIrANQzH AIAAZKAAIAZ
: ®doprog Epyaciag

Apaotnplotnra Efaurvou
AloAEEELg 39
MeAétn 60
Exmovnon epyactwv 120
TeAlkEG e€eTAOELG 3
ZUvoho MaBrpatog 222 wpeg

AZIONOTHzZH ®OITHTQN

Mwooa agloAoynong: EAAnvikn

Mé£BobdoL  afloAoynong:

eetdoelg  (40%) —

A€LoAoynaon ypamtwy gpyactwyv (60%)
Ol ypamntég e€etdoslg mephapBdavouv: EpwtAoeLc.
Ta kpuipla afloAdynong elval avaptnuéva oTnV LOTOoEALSa

TOU pabnpatog

ZYNIZTOMENH-BIBAIOTPADIA

- Mpotewouevn BiBAoypapia:

2016, 320 p.

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:
e Journal of Learning Analytics

e Journal of Educational Data Mining

e Data Mining and Learning Analytics: Applications in Educational Research, Samira ElAtia
(Editor), Donald Ipperciel (Editor), Osmar R. Za?ane (Editor), Wiley, ISBN: 978-1-118-99823-6,

e Handbook of Learning Analytics, Lang, Charles (Editor); Siemens, George (Editor); Wise, Alyssa
(Editor); Gasevic, Dragan (Editor). Beaumont, AB, Canada : Society for Learning Analytics
Research (SoLAR), 2017. 355 p. (free download)

e Learning Analytics Explained, Niall Sclater, 2017 - Routledgem, 278 p.

e Epyaoieg oe Meplodika ) Zuvedpla:

e International Learning Analytics and Knowledge (LAK) Conference
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Avdivon Aiktowyv kat EE6puén F'vwon and tov lMMaykoopuo Iotod

KQAIKOZ MAOGHMATOZ | AIDA204 | EZEAMHNO ZNOYAQN | B

ANAAYZH AIKTYON KAl EZOPY=ZH [INQ2H> AMNO TON

TITAOZ MABHMATOZ | .\ -\ 05MI0 15TO

EBAOMAAIAIEZ NIZTQTIKEZ

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ QPES AIAASKAAIAS | MONAAES

AlaAéEeLg 3 7,5

TYNOZ MAGHMATOZ | EwdikoU urtoBdBpou

MNPOANAITOYMENA MAOHMATA: | -

FAQZZA AIAAZKAAIAZ kat | EAAnvikn
EZETAZEQN:

TO MAGHMA MPOZMEPETAI ZE | Oyt
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://openeclass.uom.gr/courses/AID101/
MAGHMATOZ (URL)

Ma6nolakd AntoteAécparta

e [VWOoELG
O ZTOXOC €lval n MEAETN, avaAuaon Kal e€0puUEn yvwaong amo ToV MayKOOULO LoTO aAAd Kal Ta
KOWWVLIKA Siktua. To pabnua Ba kwvnbet og Vo Afoveg TNV avaAuon SIKTUWV Kal TV
€€opuén yvwong and to web. O mpwtog dfovag e0TLAlETAL OTN LETPNON, AVAAUON Kol
QTELKOVLON TWV OXECEWV KOL TWV POWV AVAECO OTLG OVTOTNTEG TTOU CUHUETEXOUV OE €va
Siktuo pe udacn otig LBLOTNTEC Kol EGAPUOYEC OTOV TTAYKOCLO LOTO KOl TA KOWVWVLKA
Siktua. Zto mAaiolo g e€6puéng yvwaong amo tov Loto, Oa yivel peAétn uebodwy kat
epyaleiwv yla tnv €€6pun yvwong TG00 amo To MEPLEXOUEVO, TN Sour oA Kat Ta
Sebopéva xpriong Tou TayKOOWULOU LoToU UE Eudacon otnv Slaxelplon pUn oxeoLakwv
Sedopévwy, OMwe nuL-6opnuéva dedopéva e Lopdr ypadnuATwy f Kot adopnTa 0mwg
TO KELWEVO.
® AefloTnTEC
o Xpnon epyaleiwv e€6puéng yvwong amod dedopéva katl avaluong Sedopévwy 6mwg Python
(NetworkX) kat Rapidminer, kal epyaleiwv Slaxelplong kot omtkomnoinong ypadnuatwy
onwc Neo4j kat Gephi.
e IkavotnTeg
o Movtelomnoinon kat Staxeiplon dedopévwv SikTOwVY UE T popdn ypadbnuatwy
o  Emoyn kat epappoyr KatdAAnAwyv pebodwv availuong SIKTuwv Kat e€6puéng yvwong
Qo ToV TAYKOOLO LOTO
o Epunvela anoteheopdtwyv avaluong SIKTUWV Kal e€0puéng yvwong

Fevikég Ikavotnteg

e Avalntnon, avaluon Kal cuvBeon dedopEvwy Kat TTANPOdOPLWY, LE TN XPron Kot Twv
anmapaitnTwy TEXVOAOYLWV

e Anyn anodacswv

e Autovoun epyaoia

e [apaywyn tng eAeUBOepNG, SNULOUPYLKAG KAl EMAYWYLIKAG OKEYNG

MEPIEXOMENO MAGHMATOZz
® H 0pXLTEKTOVLIKA TOU LOTOU. KevTplkOTnTa KOl AAAEG UETPLKEG SIKTUWV. OpodiAla Kal
EVTOTILOUOC KOLWVOTATWV. AvAAuon cuvSECUWY Kal aval)Tnon oTov MaykoouLo LoTto. Tuxaia
Siktua, oxNUATIOUOC Kal €EALEN KOWWVIKWVY SIKTUWV. Emppon, emudnuieg kat dtaxuon
TIANPOhOoPLaGC. ALOVUCUOTLKEG AVOTTAPOOTACELG ypadnUATwV Kal TPOPAen cuvoéoewy.
Mpadnpata yvwong. Omtikonoinon Kowwvikwyv SIKtuwv. EE0puln kelpévou-e€6puln
YVWUNG. EE6puEN amo Sedouéva Xpriong o0ToV MAYKOGHLO LOTO. UCTHATO CUCTACEWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHzZH

TPOMOZ MNAPAAOZHE | Awalé€elg pe duaoikn mapouaoia (MPOCWTIO UE TTPOCWTTO).

XPHZH TEXNOAOFIQN | OLTIE xpnotpomnotoUvtal maviou oto pabnua. Ewdikdtepa:
NAHPO®OPIAZ KAI EMIKOINQNIQN | e  Xprion laptop kot mtpoBoAilkou otig SLOAEEELG
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e Emkowwvia pe poltntég pue email
® Alapolpaopo UAKoU pobnuatog yio online mpoBoAn
e Avuvatotnta tnAsdlackéPewv pe Hangout f Skype

OPrANQzH AIAAZKAAIAZ
, ®Doprog Epyaociog

Apaotnplotnta e
AlaAéEeLg 39
MeAEtn 60
EKmovnon epyaclwv 120
TeAlkEG £€€TAOELG 3
YUvoAo MaBruoatog 222 wpeg

AZIONOTHZIH DOITHTQON | Mwooa afloAdynong: EAANVIKN

MéBoboL  afloloynong: T[pamtéc e€etdoelg  (50%) —
AfLoAoynaon ypamtwy gpyactwyv (50%)

OL ypamtég efetdoelg meplhapPdavouv: ACKAOELG  Kal
EPWTNOELG.

Ta kputipla afloAdynong elval avaptnuéva oTnV LOTooEALSa
TOU pabnpatog

ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAoypapia:

David Easley, Jon Kleinberg, “Networks, Crowds, and Markets -Reasoning about a Highly
Connected World”, Cambridge University Press, 2010.

Albert-Laszl6 Barabasi. Network Science. 1st Edition, Cambridge University Press, 2016.

Bing Liu, “Web Data Mining - Exploring Hyperlinks, Contents, and Usage Data”, Springer 2011.
Jure Leskovec, Anand Rajaraman, Jeff Ullman, “Mining of Massive Datasets”, 3rd Edition,
Cambridge University Press, 2020.

Steve Borgatti, Martin Everett and Jeff Johnson, “Analyzing Social Networks”, 2nd Edition,
Sage, 2018.

Reza Zafarani, Mohammad Ali Abbasi, Huan Liu. Social Media Mining: An Introduction.
Cambridge University Press, 2014.

Mohammed Zuhair Al-Taie, Seifedine Kadry, “Python for Graph and Network Analysis”,
Springer, 2017.

Dmitry Zinoviev, “Complex Network Analysis in Python: Recognize - Construct - Visualize -
Analyze — Interpret”, Pragmatic Bookshelf , 2018.

- Juvapn EMLOTNUOVIKA TTEPLOSIKA:

TKDE - IEEE Transactions on Knowledge and Data Engineering
(https://www.computer.org/csdl/journal/tk)
TKDD - ACM Transactions on Knowledge Discovery From Data

(https://dl.acm.org/journal/tkdd)

Social Networks, Elsevier (https://www.journals.elsevier.com/social-networks)

SNAM - Social Network Analysis and Mining, Springer
(https://www.springer.com/journal/13278)
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8 Aiadikacia Exkmovnong AumAwuatikis Epyaciacg

MONC 0 @oITNTAC oAoKANpwaoel emTuxw¢ €& (6) pabruata, pnopsi va eTolpdosl €va
NMPOKATAPKTIKO MEPIYypAPPa €peuvac yia Tnv €knovnon TnG AMAwpaTIKNG Epyaciac kai va
eMAEEEl emIBAENOVTa KadnynTr KE TN oUM@WVN YVOUN TOU, 0 onoiog Npenel va gival didaokwy
oTo M.M.Z. >To nepiypaypa €psuvac Ba npenel va npoadiopileTal To B€ua nou Ba avaAubei, n
peBodoAoyia kai n BiBAIoypagia nou Ba YeAETNOEI, N EpEUVNTIKNA NEPIOXN OTNV OMoid eVTACOETAl
To B€ua, mbavda ouvedpia ) nepiodika yia dnuoaieloeic, kKAn. H anodoxn Tng npdTaong yia
£pEUVA YIVETAI PE KPITAPIO TN OUVAPEId TOU BEUATOC ME TO WETANTUXIAKO NPOYPAUMd, Tn
OUMBOAN o€ avapevoueva oQEAn Kal Ta OTOIXEId NPWTOTUNIAC TNV NPOCEYYION.

H anodoxny Tng npdtaonc yia €peuva kai n avaiAnwn tng AinAwyatikng Epyaciac yiverar pe
anogaan TnS ZUVEAEUONG Tou TURPATOC, UOTEPA ANo €I01YNON TNG ZUVTOVIOTIKNG Enmponn|c.

Avaloya pe Tnv €EENIEN oTnv eknovnon TnG AINAwpaTikng Epyaciac, o HETanTUXIaKOG POITNTAC
evnUEPWVEI ToV EMBAENOVTA KABNyNTN, O OMoiog NapakoAouBei, av TnpouvTal ol GTOXO! Kal Ol
npodiaypaPeg TnNG £peuvac.

Ma Tnv €&€Taon Tng AinAwpaTikng Epyaaoiac opiletTal €Eapxnc (We Tnv avabeon Tou B£uaToq)
ano Tn uvéAeuon Tou TPAMATOC TPIMEANC EMITPONI, OTNV OMNOId CUHUETEXOUV O €MIBAENWY
KadnynTng kar dUo (2) aAa péAn Ta onoia Ba nNpENel va avrkouv OTIC KaTnyopieg OI0aKTIKOU
NpoownikoU nou opifovtal oto apdpo 36 Tou N. 4485/2017.Ta péAn TNG EMITPONNG NPENEI va
£X0UuV Tnv idia r) ouvager) ENICTNHOVIKN EI0IKOTNTA UE TO YVWOTIKO AVTIKEIHEVO TNG AINAWUATIKAG
Epyaaiac.

Me Tnv oAokAnpwon Tou npwTou eEaunvou eknovnong TnG AIMA®PATIKAG Epyaoiag,
npaypaTonolgital evdiapeon eE€Taon TN AiNAwpaTikng Epyaaciag, 6nou o goITnTrG Nnapouacialel
Onuoaia TNV Npoodd Tou evwmniov TNG TPIMEAOUG EMITPONNG KAl N TEAEUTAIA OUVTACOEl £KBE0N
evOIQUEDNG aloAOYNoNG e NapaTnPROEIG Kal KaTEUBUVTRPIEC 0dnyiec NPOG ToV POoITNTH.

Me Tnv olokAnpwon Tng AMAwpatikng Epyaciag, o @oitnTnc napouadialel dnudoia Tn
AinAwpaTikr Tou Epyaaia evoniov TnG TIMEAOUG ENITPONNC. ST CUVEXEIQ, N TPIKEANC ENITPONT)
ouvtaooel kai unoBdAel €01k €kBeon We Tnv afloAdynon kar Tn BabuoAoyia TG epyaaiac, n
onoia ogeiAel va gival noAAanAaacio Tng pIon¢g povadac. Kpiripia agioAdynong TnG AINAWUATIKAG
Epyaciag €ival n epeuvnTikn NpwToTUNIA TNG HEAETNG, N NOIOTNTA Kal n a&lonoinon enikaipng
BiBAIoypagiac, n peBodoAoyikn NPOCLyyIon, N NoIOTNTA TWV ANOTEAEOUATWY / NPOTACEWV /
OUMNEPAOPATWV Kai N Nol0TNTA TNG ypanThc Kal TG NPOQPOPIKAG napouaiacnc.

Anapaitntn npolnobeon yia va BaduohoynBei n AiNAwpatikn Epyacia pe Babuod TouhaxioTov
evvéa (9) eival n unoPoArl ano Tov QoITNTA Kal n anodoxn apdpou Ot £ykPITO OIEOVEC
ENIOTNHOVIKO MEPIOdIKO (Me Baon Tn AioTta Scopus) 1 €pyaciag yia napouadiacn oc dIEBVEC
EMICTNHOVIKO OUVEDPIO, CUMNOOIO 1} workshop, o€ OAEC TIC NEPINTWOEIC UOTEPA ANO Kpian, Ornou
0a napouaialovral Ta anoteAéopata Tng AinAwpatikng Epyaociac. >To apBpo n Tnv €pyaocia o
(OITNTNG NPENEI Va ENPAVvICETal WG KUPIOG (MPWTOC) OUYYPAPEAG, EVM NEPAV TOU ENIBAENOVTOC
kadnyntn dUvavral va gugavifovral kar aAAol CUYYPAPEIC ol OMoiol €ixav GNUAvTIKr CUPBOAN
oTnVv ohokAnpwan Tne Ain\wpaTiknc Epyaciac. H anodoyn Tou apbpou 1 TnG epyaaiac 6a npénel
va éxel yivel npiv Tnv TeAIKn €€€Taon Tng AINAwATIKNG Epyaaiac.

Ta £800a Twv QOITNTWV YId TNV Napouaciacn TV napanavw epyacianv (TEAN eyypagnc, koatn
METakivnong kai diagovic) dUvatal va kaAupBolv anod Tov olkeio EAKE, s@ooov undapxel
010600 KovOUAI, UoTepa anod €0fynon TNG ZUVTOVIOTIKNAG EnITponng kai anogacn Tng
Juvéleuonc Tunuatoc. EidikoTepeg pubpioeic kal eEeidikeuon Twv diadikaoiwv pubpifovTal Ye
ano@AaceIC TN SUVEAEUONG TuNUAToG kal Tou EAKE, oUugwva Ye Tnv 1IoxUouoa vouoBeaoia. lNa
TN XpnuaTodotnon Twv €£0dwv dnuoaicucng/napouaiaocng epeuvnTikoU apBpou N epyaciag
ouvapwv We Tn AmmAwpaTtikny Epyacia epappoletal o KANONIZMOZ XPHMATOAQOTHZHZ
METANTYXIAKQN ®OITHTQN (AMNO MMZ XQPIZ AIAAKTPA) 'MA NMAPOYZIAZH EPTAZIQN 2E
SYNEAPIA, YMMOZIA, WORKSHOP H' AHMOZIEYZH APOPQN SE EMIZTHMONIKA MNMEPIOAIKA
(éxel avaptnBei otn Alalysia pe AAA: WXPA469B7I-HI8), evw eminAéov s@apudlovTal ol
napakaTw npdodeTeg NpolinoBEaelc, ONwE anopaacioTnkav ano Tn ZUVTovIoTIKN Enimponr) Tou
MMZ kai Tn Zuvéheuon Tou Tunuatog Eqpapuoopévng NMANPopopIKnG:
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—

AvwTtato 0pto xpnuatodotnong avd pottntr/eottntptla eivat ta 1.000€.

2. Kdbe pottntng / poitrtpla dikatovtat pia ypnuatodotnon (yia éva dpbpo n yia
uia epyaocia).

3. Tadénuooiguan apbpou oe biebveg emoTnUOVIKO TIEPLOSIKO, TO TTEPLOSIKO Ba
npénel va meptAauBdvetat otn Aiota Scopus kat n katdtaén Tou va givat katd
UE00 0pOo TOUAd)LoTOV 0TO 50° EKATOOTNUOPLO TWV KAAUTEPWY TTIEPLOSIK WY,
01OV 0 UECOC OPOC UMTOAOYIZETAL WC TTPOG TO OUVOAO TWV YVWOTIKWYV MEPLOXWV
OTIC OMOIEC KATATACOETAL TO TTIEPLOGIKO.

4. Tanapouoiaon epyaciag o S1EOVEG EMIOTNUOVIKO OUVESPLO, CLUUTIOTLO
1) workshop, n epyacia (full i short paper, Oxt yévo abstract) 6a npémnet va
neptAauPBdvetal ota enionua mPakTikd TG Stopydvwong, Ta onoia Ba mpemnet va
dtaBétouv ISBN (print) i ISSN (online).

5. 210 énuoctevpuévo apbpo r otnv epyacia ota npakTikd Ba mpenet va

neptAauBdvetai, otnv evotnta Acknowledgements, To mapakdtw Keiyevo

(emiAéyovtac article rj paper kat publication fj presentation katd nepintwon):

“This article/paper is a result of research conducted within the “MSc in Artificial
Intelligence and Data Analytics” of the Department of Applied Informatics of University of
Macedonia. The publication/presentation of the article/paper is funded by the University of
Macedonia Research Committee.”.

Ma Tnv TeAikn €€€Taon Tng AINAwPaTikng Epyaciac 1oxUouv ol NnapakdTw NpodeoieG:

a) H TeAikn €€€Ttaon Tng AinAwpaTikng Epyaciac npayuatonoleital evrog TnG €EETAOTIKAG
nepiodou. H akpIBrc nuepounvia Tng e€étaong ano@acileTal e ouvevvonon Tng TpigeAolg
EmiTponng pe Tov/nv goItnTh/ATpia.

B) Mia npwTn €kdoon Tou TeAIkOU Kelgévou TnG AINAwPATIKNG Epyaciag npenel va unopAnGei
oTtnv Tpigehn Enimponn HEXP! TNV TEAEUTAIA NUEPA NPIV TNV EvapEén TG EETATTIKNG NEPIODOU.
>Tn Baon auTnig TnG €kdoong n TpIKeAng Enrponn kpivel av pnopei va yivel n napouciacn otnv
TpEXoUoa €EETACTIKN NEPindo.

y) H Tehikn e€€Taon Oev pnopei va npayparonoindei vopitepa ano dUo £BOOUAdEG PeTA TNV
unoPoAr Tou kelpévou TG AINAwpaTiknG Epyaciag otnv TpiueAr) Enimponn.

H AinAwpaTikr) Epyacia ouyypdgeTal anokAsioTikd oTnv ayyAiki yAwoaoa.

Y€ NeEPINTWON Nou o PoITNTAC {NTRHoel akhayr Tou eniBAEnovTa kadnynTr), anopaailel oXeTIKA
N SuvéAeuon Tou TUNUATog, YETA and €I0nyNnon TNG ZUVTOVIOTIKAC Enimponnc.
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9 Apioteia kat Bpafeia lIpooSov 100 £Toug

To MNMZ anovépel «ApioTteia NMpoddou» kal «Bpaeia Mpooddou» GTOUC/IC POITNTEC/TPIEC TOU
MMZ yia Tic emdOOEIC TOUG OTO 10 €T0OC, WG £ENC:

e «BpaBeio Npoddou» aTOUC/IG POITNTEG/TPIEG WE TNV 1n Kal TN 2n KaAUTEPN €nidoon oTa
pabriuata Tou 1ou £TOUC, UNO TNV NPOUNOBEDN OTI £XOUV EEETACTEI ENITUXWG KAl OTd
OKT® Wabnuata Tou lou £Touc. Ta oxeTika BpaBeia Ba avapépovtal we «1o BpaBeio
Mpoodou» kai «20 BpaBeio Mpoddou» avTioToixda.

e «ApioTeio Mpoodou» aTOUG/IC POITNTEG/TPIEG KE eNidoON oTa padniuara Tou 1ou £Toug
TouAaxioTov 8.5, uno Tnv npolnoBeon OTI £XOUV EEETAOTEI EMITUXWC KAl OTA OKT®
Mabruata Tou lou £Touc,

Ta BpaBeia kai ApioTeia Mpoddou pépouv Ta AoyoTuna Tou MMZ kai Tou MavenmoTnuiou
Makedoviac, 8a gival o NAEKTPOVIKI) HOPPI KAl unoypagovTal yn@iaka and Tov AIEuBuvTr) Kai
Tov AvanAnpwTtn AicubuvTr Tou MMZ.

10 BaBuoég Atmiwuatog

>Tn diapdppwon Tou TeAikoU BaBuou AinAwpaTtog Tou MMZ Ta padbriuarta kai n dINAWUATIKNA
£pYA0ia OUUHETEXOUV PE OUVTEAEOTEC BapuTNTAG avAAoyoug TwV MICTWTIKWV TOUG Hovadwyv
(ECTS). ‘ETol, 0 guvTeAeoTnG BapUTnTac kabe pabrpaTog sival 1 kal TN SINAWKATIKAG Epyaciag
8.
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