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M NVULQA armo tov Mpoedpo
“If we have data, let’s look at data. If all we have are opinions, let’s go with mine.” James L. Barksdale
Ayarnntol/Ayanntég doltntég/doLtATpLeg,

oaG KoAwoopilw oto Mpoypappo Metamtuxltakwy Imoudwv «YTOAOYLOTIKA KOl ITATLOTIK AVOAUTIKY oTnv
Eruotiun twv Asdopévwv» (MCDA) tou Tunuatoc Mabnuatikwy tou MNavemnotnuiouv Matpwv. To mpoypap o
£XeL 18unvn SLapKeLla Kal ameuBUVETOL O MTUXLOUXOUC TToU EMBUMOUV va ekmoldeutoUV o€ BEpata UTTOAO-
VLOTIKNG KOL OTATLOTLKAC avVamopaotacng Kal eneéepyaciog Se5o0UEVwVY.

Me tnv eyypadn cag oto poypappa Ba €XeTe TV eukatpia va epfablivete o€ pa paydaio avamtuoooevn
ETLOTAUN, N ool aAANAETUSPA e TTOLKIAQL ETILOTNUOVIKA TteS(0l OTOV EUPUTEPO EMIOTNLOVIKO XWPO TNG OTATL-
OTLKNG KA TNG TTANPODOPLKAG KOl £XEL EEALPETIKN XPNOLUOTNTA O OEUATO OLKOVOLLLAG, SLO0IKNGNG EMLXELPNOEWY,
TIANPOPOPLAKWY CUCTNUATWY, TEXVOAOYLOC KAl ETILOTAKNG UTTOAOYLOTWY, UTINPECLWY UYELOC KAl SnUocLag
Sloiknonc. H emtuyng mopakoAoUBnon Tou MPOoYPAULOTOC AIALTEL CUVEXA TIPOoNAWGN, evepyNTIKO SlaBacua
KOL OVOLKTO TiveUpa. EATtifoupe OTL, He TNV TPOOWTILKN oag poomadeta kal tn Sikn pag kabodnynon, Ba
Bpeite Tov Bnuatiopd cog oto MCDA kal Ba avtapeldpBeite pe To OUCLAOTIKA Kal TUTILKA £hOSLa Tou eival
og Béon va oo mapAoyEL

KaAn apxn kot KaAr) cuvéxetal

MavAog Tlepuidg, Kabnyntng
Mpoedpog Tou Tunuatoc Mabnuatikwy
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YMOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH
2THN EMIZTHMH TQN AEAOMENQN

MEPIFPA®H, ZKONIMOTHTA - ZTOXOI

To Tunua MaBnpatikwy tou MNaveniotnuiov MNatpwv amo to akadnuaikd £€tog 2018-2019 opyavwvel Kot
Aettoupyel Mpoypappa Metamtuyakwy Irmoudwv (MMZ) otnv «YMOAOYLOTIKY KOl ZTATIOTIKA AVaAUTLKA
otnv EmotAun twv Aedopévwv» (Master in Computational and Statistical Data Analytics, MCDA) cUpdwva
UE TG dlatdgelc tou v. 4485/2017 (DEK 114/t.A") kat doa poPAémovral oTig SLATAEeLg TwV amodACEWY TNG
i6puong tou (DEK 1534/04.05.2018 1.B’, 248/05.02.2019 t.B" kot 2098/21.05.2021 t.B’).

To MMZ «YmoAoyloTikA Kol SToTotik AvoAutiki otnv Emotiun twv Asdopévwv» (Master in Computational
and Statistical Data Analytics, MCDA) €xeL WG QVTIKELUEVO TNV TtAPOXN EEELOIKEUMEVNG SLETILOTNHUOVLKAC
UETOMTUXLaKNC ekmaibeuong os BEpata Staxeiplong, avamapdaotaong kot enefepyacioc SeSopévwy KabBwg
KOLL TLG OXETLKEC QTTALTOUEVEG UTIOAOYLOTLKEC TEXVIKEG. ELdKOTEPQ, TO NMMZ Qmookomet:
e otn Begpeliwon yvwong yla povtéAa f/Kat EUIMELPLIKES TEXVIKEG TTOU avartuxOnkav cuvSuaoTIKA Lo
v enefepyaocia SeSOUEVWY, OTOV EUPUTEPO EMLOTNHUOVIKO XWPO TWV HABNUOTIKWY, TNG TTANPOodOPIKNG
KOLL TNG OTATLOTLKAG
e oTnVv Katavonon, enefepyocia kal avaluaon Sedopevwy Sladopwv TUMWV Pe CUYXPOVEG OAYOPLOUIKEG —
UTLOAOYLOTIKEG TEXVLKEG
e 0T OTATLOTIKN KOl TWV ouvOnKwv edapuoyng tne o SLapopeTikd cUVOAa SESOUEVWV LE TO OCWOTO,
yla tnv kaBe nepiotaon, Tpomno
e OTNnV avamnapdotacn, anobrkeuon Kot napouciacn MOAUTAOKWY SeSopEVwY
e  OTNV €UEAIKTN, AmoSOoTIKA KoL amoteAeopatiki Slaxeiplon SeSopévwy.

OL dortntég ekmatdevovral T1oco otn Bewpla 600 Kal otnv ebopUoyn HECW EUTIPOKTNG EVAOXOANONG Kot
gpyootnpiwv. To NMMZ mapéxel otoug GoLTNTEG TOU TIG ATIOPALITNTEG EMIOTNUOVIKES YWWOELG Kol SeELOTNTEC
TPOKELEVOU va gival o B€on va emiAéyouv KatdAAnAa ta epyoleia NMAnpodoplakwyv Tuotnuatwy, Emet-
PNOLOKWV AELTOUPYLWV KAl ITOTIOTIKAG AvaAuong yio T BEATiotn Slaxeiplon twv ndong puosws Sedopevwv
™¢ Blopnxaviag, tTng dnuoolag dloiknong Kal Twv EMLXELPNOEWY. Mg TOV TPOTMO QUTO, OL amodoLtoL Tou
MMZI nou Ba oteAeywoouv, N} oteAexwvouy, and Béon avénuévng eubuvng SNUOCLO Kal LOLWTIKO TOEQ,
aflohoywvtag KaBe dopd TNV WhEAELA TTOU TTPOKUTTEL Ao T AUGCN Twv MOAUTIOIKIAWY TIPOBANUATWY TTOU
epdavitovral, Ba odnyroouv og avaBaduLon tng moLOTNTOC MAPEXOUEVWY UTINPECLWYV f/KaL TiPoloOvVTwV.

H ehdyiotn xpovikn Sidpkelo ormoudwv oto Mpoypoppa MEeTamTuxlakwy Imoudwv ota «YMOAOYLOTIKY Kol
ZTATIOTIKN AVaAuTikr otnv Emotipn twv Asdopévwv» elval 3 SL8aKTIKA e€apnva: 2 akadnuaika eEaunva
SidaokoAiog kat 1 akadnuaiko eEAUNVO yLa TNV EKTTOVNON TNG LETATTUXLOKNG SUTAWUOTIKAG epyaociag (Master’s
Thesis). Mmnopei va mapatabel katd 3 akopn dLOaKTIKA €aunva.

Yto M.M.3. 8tbackouv péln AEN tou Mavemotnuiov Natpwy, kotd KUPLo Adyo omod to Tunua Madnpatikwy.
KaBobnyntikn toug dpthocodia sivatl va e€aodalicouv yla TouG HETOMTUXLOKOUC GOLTNTEG YVWOELS, KPLTLKNA
okén, SLeMLOTNUOVIKA TIPOCEyyLon Kat Suvatotnta cUvdeonc Tng Bewplag e TNV IPALN.

Y10 MNMZ yivovtat Sektol tuxloUXoL TS NUESATTAC Kol avayVwPLoPEVWY opoTaywy I8pupdtwy tne aAodarmic
Tunuatwy Oetikwv Kot Texvoloykwv Emotnuwy, MoAutexvikwy XxoAwv, IxoAwv Emotnuwv Owkovouiag &
Awoiknong. Fvovtal eniong dektol amddoLtol ITPATLWTIKWY 2X0AwY, Kabwc kat Tunudtwy A.T.E.l cuvadouig
YVWOTIKOU OVTLKELPEVOU. Altnon prmopolv va urtoBAAAOUV Kal TEAELODOLTOL TWV AVWTEPW TUNUATWY, UTO
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TNV npoUnoBean otL Ba £xouv Mpookopiosl Befaiwaon Nepdtwong Twv IMoudwv TOUC TO 0pYOTEPO TIPLV TNV
nuepopnvia ouvedpiaong Tng ZuvéAeuong yLa ETUKUPWON TOU TIVOKO TWV ETITUXOVIWVY. ZTNV MEPLMTWON
autn avtiypado Tou mtuxiou f Tou SIMAWUOTOS TOUC TPOOKOUIETAL TIpLV OO TNV NUEPOUNVia Evapéng Tou
T(POYPAULATOC. 2 KABE TeplmTwon, ol eTAeyEVTEG Ba TIPETEL VAL TIPOOKOWIOOUV OAd Ta amapaitnTa Sikalo-
Aoyntka péxpl tn Anén Twv eyypodwv.

KaBe akadnuaiko £1oc elodyovtal oto Mpoypappa €wg Kat Tplavta (30) petartuylakol poltntéc. H emidoyn
Twv vroPndiwv yivetal pe tnv aloAoynon tou dakédou umoPndlotntdg toug, o omoiog mephapPBavel
Bloypadikd onueiwpa, tnv aitnon umoBoAng vrmoPndlotntag kot Ta Aoutd amapaitnta SLKALoAOYNTIKA
OMWC auTA meplypadovral kabe popd oTtnV MPOKNPUEN TOU MPOYPALUATOG. AVOAUTLKA, oL akpLRelc Stadikaoieg
nep\apBavovtal otov Ecwteptkd Kavoviouo Aettoupylog tou M.M.2.

O Metarttuytakotl Qottntég SikaouvTat OAEG TIG TAPOXES POITNTIKAG HEPLUVOG TWV TIPOTITUXLOKWY GOLTNTWY,
OTw¢ auTég kabopilovtal kaBe dpopd amd tnv wxvouaoa vopobeaoia (aoddAilon péow Tou Mavemotnuiou,
KOUTIOVLAL OLTLONG, OTEYaoT, POLTNTIKO ELOLTAPLO, LELWHEVO £€080 CUUUETOXNG OE OPLOUEVEC TIOALTLOTLKEC KOl
PUxaywyLkeg ekONAWOELG, K.ATL.).

H ypappatelakn umootiplEn tou Mpoypdupotog yivetal and tn Mpappoateio tou Tupatog Mabnuatikwy,
Ktiplo BloAoywou/Mabnuatwkol Mavemnotnuiov MNatpwy, 1o¢ 6podog, ypadeio 152 (tnA. smikowvwviag 2610-
996747, k. NavaywTtornouAou. MAnpodopieg yia to NMMI kaBwe emiong KoL OAO TOL OXETIKA EVIUTIOL OE NAEK-
TpoviKn popdn, urtdpyouv otnv LotoosAida tou Mpoypdppatog otov Lototoro https://mcda.math.upatras.gr/

MerPIBAANON KAI YNOAOMES

H Asttoupyia tou NMMZ aflomolei tnv urodour (aibouvoeg Stdaokaliag Kat pyactipla) tou Tunuatog Mabnua-
TIKWV tou Maverotnpiov Notpwyv. To TuAua Mabnuatikwy eival éva amo ta névie Turnuata, mou oamoptilouv
™ XxoAn Osetikwv Emotnuwy kot oteydletal pall pe to Tunpo Bloloyiog os éva eviaio tplwpodo Ktiplo.
Eraupornotnpéveg minpodopieg aAAQ Kal VEX — ELOACELG OXETIKA LE TIC OTIOUSEC QVAPTWVTOL OTLG LOTOOEAISEG
tou TunRuatog https://www.math.upatras.gr/ kat https://my.math.upatras.gr/

To Naveruotuio Natpwv npoodépet BiBALoBAKN Kat Kévtpo MAnpodopnong (B.K.M.) yia tnv e€umnpétnon
Twv oKomwv épeuvag kot Stdaokoliog tou 16pupatog. H B.K.M. cuviotd xwpo enadng 10oo twv S18ackopévwy
000 Kol TwV SL6ACKOVTWV e TTOLKIAEG TiNYEG Kal popdEc TANpodOpNOoNC, Kol we EK TOUTOU OTIOTEAEL KEVTPLKN
eKTIALSEUTIKA TNy Tou Mavemotnuiou kal onueio avadopdg tng ekmatdeutikng dtadikaoiag. EmutAéoy,
Aettoupyel wg unnpeoio ocuykévtpwong kat Stadoong tng mAnpododpnong Kal wg mUAN mpocBacng oe
TOLKIAEC QTMOMOKPUCHEVEG TTINYEG EVNLEPWONG VLA TOL EAN TNG TIOVETILOTNULAKAG KOWOTNTAG. XpnoLUomoLeital
eniong Kal WG KEVTPLKOG dopEag KATW amd tov omolo eival Suvatov va mpooaptwvtal Kabe dopd VEEG
umnpecieg mpoodopdg MANPoPopLWY OMWE SLAUOPDWVOVTAL ATO TLG CUVEXWG EEEALOCOUEVEG QVAYKEG TNG
Kowotntag tou Navemotnuiou. H B.K.MN. oteydletat o S1kO TG KTipLo mou Bpioketal otnv MavemniotnuounoAn,
TIOAU Kovtd oto ktiplo Biohoyiag/MaBnuatikol. H mpdoBaon otic umnpeoisg tng eivat eAelBepn yla Toug
METAMTUXLOKOUG HOLTNTEG PETA TNV AmOKTNon tng l6IkNg Kaptag Xpriotn n omoia divetal otoug doltnteg
Uotepa and tnv eyypadr toug otn BiPAloBnkn. Meplocotepes mAnpodopieg pmopolv va avalntnBolv otnv
LotooeAida tng B.K.M. https://library.upatras.gr.

YT Spaoelg tng B.K.M. mepthapBAveTal KAl N TAKTIKY opyavwon emibelEng tng xprong EL8LKWY CUCTNUATWY
UTIOOTAPLENC Kol EKMOUEELONG TWV HETAMTUXLOKWY dottntwy, orwe to Web of Knowledge (gpmepikAeiel to
Science Citation Index kat to Journal Citation Reports), to Scopus, To cUotnua enefepyocioc BBAoypadikwv
avadopwv Mendeley, KA. EmupocBeta, n B.K.M. Staxelpiletal to I16pupatikd Arnobetriplo tou MNaveniotnuiou
Natpwv “Nnueptng” (https://nemertes.library.upatras.gr/), pio Baon dedopévwy n omoia Gphofevel, petau
TWV AAAWV, Kal OAEC TIC SUTAWHATIKEC Kal SIOOKTOPLKEG SLOTPLREC TWV doltnTwy Tou Mavemniotnuiou.
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To Kévipo Aswtoupyiag Awktvouv (UPnet) tou Mavemotnuiou Matpwv amoteAel muprAva othiplEng tou
ouvoAou Twv SpactnplotTwy Tou I16platoc. Ikomd €xeL TOoO TNV 0pBI Asttoupyia twv Texvoloylwv
MAnpodopLkng Kat EMikowwviwy, 000 KoL TNV LKOWOTIONOoN TWV QVAYKWY TWV XPNOTWV TWV NAEKTPOVIKWY
UTLOAOYLOTWY KOl TWV SIKTUAKWY UTtNPECLWY Tou MNavemniotnpiou. Exel avaAdBel tn ouvexn napakolouBnon,
UTIOOTAPLEN Kol eMomTeia TNG AslToupylag ToUu SIKTUOU ETMKOWVWVLWV yLa TV e€aodalion tng mpdoPaong
TWV XpNOoTwv Tou oto Aladiktuo. Emiong, opyavwvel Tn cuveyr avaBadpion Kal EMEKTACH TwWV SIKTUWV ToU
Maverotnuiov Matpwv Kot TapakoAoUBel OTOTIOTIKA TIC IPoodePOUEVEG UTINPECLEC. H Aettoupyia Tou
UPnet eival oxeSlaopévn o TPOTO WOTE VO TIPOOPEPEL Pia SIKTUOKN TAATHOPUA TTAVW OTNV OOl UImopouV
va oTNPLXBoUV TPONYUEVEG EPEUVNTLKEG KAL EKTIOLOEUTIKEG EPAPLOYES, OMWE UTNPECieC KataAdyou, acly-
xpovng tnAeknaideuong (eclass), streaming kaBwg kat tnAedidokePng. H otevr) ocuvepyaoia tou UPnet,
TOOO HE TOouG Emotnuovikoug Kal TexvikoUg YreuBuvouc Twv TUNUATWY, 000 Kal LE TI¢ Kevplkég Yninpeoleg
tou Navemniotnuiov Matpwv, dnpoupyel éva amodotikd "avolytd" meplBaAlov mou cuBANAEL OUOLACTIKA
oTNV €MiTEVEN TOU OTOXOU TN TPONYHEVNG Slaxelplong Kal avamtuéng tTwv SIkTuwv Tou 16pupatog. To UPnet
oteyaletal oTo KTiplo tNG B.Y.M., oto Seutepo dpodo tng Notlag mrépuyag. Neplocdtepeg mAnpodopieg
propouv va avalntnBouv otnv wotooceAida https://www.upnet.gr/

To Tuna Antao)oAnong, Zradiodpopiog kot AlacOvdeong tou Mavemniotnpiov MNatpwv ameuBuvetal oe OAoug
ToU¢ PoLTNTEG KAl ArtodPoiToUE TOU TTAVETILOTNLIOU KOl AITOTEAEL TOV CUVOETIKO Kpiko HETAED TNG eKmaideuong
KOL TNG ayopag €pyoaoioc, HEow TNG avamtuéng SlalAwv emikowwviag, SIKTUWONG KOl CUVEPYAOLOG HE TIC
ETIXELPNOELS, TOUC EpYodoTikolG PopEeig Kal TNV eupUTEPN Kowwvia. Mo CUYKEKPLUEVA, TO TUNHO SLOPYOVWVEL
KoL UAoTToLEL EKONAWOELG O guvepyaoia LE POPELG KoL TIAPEXEL OUUPBOUAEUTLKEG UTINPECIEG KOl EEELOIKEUEVN
mAnpodopnon yla Tov oXeSLaoUo Kol TNV KOTAAANAN Ttpostolpacia tng otadlodpopiog Twv dpoltnTwy Kat
Twv anodoitwv. To MNpadeio Atacuvdeong mapéxet:
e YInpeoleg eMayyeALOTIKAG CULBOUAEUTIKAG KAl AUECNC UTIOOTNPLENC 0TOUG POLTNTEG WG TIPOC TLC OTIOUSEG
TouG (atoptkn Kot opadik cUUPBOUAEUTLKN, TNAEGUUBOUAEUTIKE, UTIOOTAPLEN dOoLTNTWV HE avarmnpia).
e Aviyveuon kovotAtwy, eviladepOVIWY KAL TIPOCWTTLKWY XOPOKTNPLOTLKWV.
o Evnuépwon ylo LETOTTTUXLAKEG OTIOUSEC oTnv EAAGSA Kl TO €EWTEPLKO, YLl UTIOTPOGIES, TTPOYPAUUAT
ETIOYYEALLOTLKI G KATAPTLONG, EKTTALSEUTIKA OEULVAPLA KOL CUVESPLAL.
e Avelpeon nopwv otnpLeEng omoudwv Kat katdptiong (urtotpodieg /kAnpodotipata).
e TexVviKEC eUpeanC epyaciag kot Stoxeiplon otadlodpopiag. Evnuépwon yla Boelg epyacioc. Apyxeio
ayyeAwV yla véeg BEoelg epyaciag otov LELWTLKO Kal SnUdaclo TopEa.
o JUvtaén Bloypadlkol ONUELWHATOC.
o TeXVIKEC TAPOUCLOONG OE CUVEVTEUEN ETAOYNG.
'O\eg oL untnpeoieg mapgxovtal SWPEAV, £XOUV EUTILOTEUTIKO XOPAKTHPO KoL SLatnpolv amdAuTa TO TTPOCWIIKO
QIOPPNTO TNPWVTAS TG Kelpeves vopoBeoieg (GDPR). AVOAUTIKA OL TTAPEXOUEVEG UTNPECLES, Ol OXESLALOMEVEC
SpAoELC KL OL TPOTOL EMIKOWVWVIOG Ue To Turpa umdpxouv otnv otooeAiba http://www.cais.upatras.gr/. To
TIEPLEXOUEVO TNG LOTOOEAISOC avaveWVETAL KABNUEPLVA TIPOKELUEVOU VA amOTeAEL £va €yKupo gpyaleio
avalrtnong mAnpodopLwy Kal opoxrG oULBOUAEUTLKWY UTNPECLWV.

To Mpadeio Kowwwvikng Mépuuvag Asttoupyel kabnuepwvad, anod tig 08:00 £wc tig 15:00. E€unnpetel poltntég
TIou avrkouv otlg EunaBeic Kowwvikég Opadec. Mapéxel PUXOKOWWVLIKA OTAPLEN, emayyeApaTikiy & akadn-
Maikr cUPBOUAEUTIKN, LOTPLKA UTtooTHPLEN & duacikoBepareieg, untotpodieg OKOVOULKNG evioxuong, petadopd
doutntwv pe avamnnpio and & mpog to MNavemotuio Matpwv Kal eMUOPPWTIKA CeUVApPLA O BEpata
npoogyylong & vmootipleng twv Euntabwv Kowwvikwv Opddwv. Emiong Stobétel e€omAopo ot l8ikd Stapop-
dwpévo xwpo tneg BiBALoBnkng & Kévtpou MAnpodopnong yia thv KAAUYPN TWV EKTIASEUTIKWY QVAYKWV
Twv dOLTNTWV KE KIVNTLKA avarmnpio kat poBAnpata épacng. MNa meplocdtepeg MANPodopieg Umopeite va
gTIKOWwWVNOeTe péow tnAedpwvou oto 2610969696, mail oto socialwelfare@upatras.grr] va emiokedOeite
v wotooeAiba https://socialwelfare.upatras.gr/

Ytnv NoavenotnuiounoAn Asttoupyel to Mavermotnpuoakd Nupvaotiplo. To Tupvaotiplo edpelel otnv
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QVaTOALK TIAEUPA TNG TIAVETILOTNULOUTIOANG KOL CUYKPOTE(TAL amo €éva cUPMAeyHa abAnTikwv Xwpwv
TIANPWE OVAKOLVIOHEVWY, OTIWG KAELOTO ynmedo kahabBoodaiplong kal metoodaiplong e NAEKTPOVIKOUG
TIVOKEG AMOTEAEOUATWY KAl KEPKIBEC, albBouoa yupvaoTikng, ailbouca opydvwy, amodutripLa, VIoug, GAoUVA.
AlaBgtel emiong unaiBploug xwpoug ABANong uPNAWV Tpodlaypadwy YLa OYyWVES KAl ATOULKA ) OHASLKN
eKyUpvaon onwg ynmedo modoodaipou pe yhootdmnta Kol KePkiSeg, cUYXPOVEG UTIOSOUEG QYWVICUATWY
otifou, unaiBpla ynmeda kahaboodaiplong Kat Tévig. Keviplkdg otoxog Tou Maverotnuiakou Mupvaotnpiou
glval o oxedlaopuoc kal n vAomoinon e¢elSIKEVUEVWY TTIPOYPOUUATWY €KYUVAONG TIOU ameuBUvovtal oTo
oUVOAO TNG MAVETILOTNMLOKAG KowotnTag. Emiong avamtloosl cuoTnuatiky dpdon Kol otnv Slopydvwon
OBANTIKWY YEYOVOTWV TOTIKAG 1 €BVIKNAG eUPEAeLaG. H eyypadh Twv doltntwy yivetal otnv apxn Tou akadn-
paikoU €touc. Meploocotepeg mMAnpodopleg deite otnv LotooeAida tou M.I.N. http://gym.upatras.gr/.

To Zuvebplakd kot MoAttiotikd Kévtpo (2MK) tou Mavemiotnuiov Moatpwv, He OKOTO va CUUBAAEL otV
KOAUTEPN KOL QTMOTEAECHATIKOTEPN OleCaywyn EMOTNUOVIKWY Kal GAAWV oUVeESPIlwY KAl CUVOVTNOEWYV,
KOOwWG EMIONG KAL TNV TIEPALTEPW TIOALTLOTLKA QAVATTTUEN TN TTOANG TwV MaTtpwv KoL TNG EUPUTEPNG TTEPLOXNG
™¢ Autikng EAAAaSag, amotelel moAo €AENC Kol HOYXAO avamTtuéng TG TMOALTLOTIKAG {wn¢ TG EPLOXNG. Mo
nieplooOTtepeC mAnpodopieg deite otnv otooeAida tou IMK http://www.confer.upatras.gr/.

AIOIKHEH KAI AEITOYPTIA

Ta kUpla {ntRpata ¢ucloyvwuiag kat Aettoupyiag tou Mpoypapparog amodacilovrol anod tn Iuvéleuon
Tou Tunuatog Madnuatikwy tou Maverotnuiov Matpwv. H Juvéleuon ekAéyel, emiong, Tov AleuBuvtr, Tov
AvarAnpwtr AteuBuvtr Kal tn JuvtovioTikr Emitpon) tou NMMI pe appodlotnteg oL onoieg meplypadovrtat
otov Ecwteptkd Kavoviopo Asttoupyiag tou.

Mo ta akadnuaika £tn 2022-2024 wg AteuBuvtic tou MNpoypappatog €xel ekheyel o Kabnyntnig k. NikoAaog
Toavtag, Kal w¢ HEAN TG TuvtovioTtikng Emtponig n Kabnyntpla k. Eudpociivn Makpn, o AvamAnpwtng
KaBnyntnc k. Kwvotavrtivog Metpdmoulog kat ot Emikoupot KaBnyntég k.k. Anuntplog KaBPasdiog kot wtrnpLog
Kwtolavtig. (Avaminpwtng Ateubuvtng),

Ytn SlolknTikn umootApLen tou M.M.2. cupBarlouv n Mpappotéag tou TURpatog Madnuotikwy ka Eutuyia

MoAuxpovakn, n dlokntkdg umeBuvog Tou Metarmtuxtakol Mpoypadupatog k. TepPxdpn MNavaylwtornolAou
KoL To puéAog ETEM k. Atoviong Avudavtng.

ﬁm’)}\oq Tlepuiag Mpoedpog Tunuatog Mabnpatikwy an tzermias@math.upatra}

Nik6Aaog Toavtog AteuvBuvtrc MM @M tsantas@upatras.gr
Eutuxio NMoAuyxpovakn Mpoppoténg Tunpatog Madnpatikwy @M eutuxia@math.upatras.gr
Tepdxopn MavaylwTtonovAou ALoLKNTIKOC YieubBuvog NMM2 @M hpanag@math.upatras.gr
Awoviong Avudavtig YrioAoyLotiko Kévipo @M dany@math.upatras.gr

lotooeAida: https://mcda.math.upatras.gr/
HAektpovikn Mpappoteia: https://progress.upatras.gr/

Toyubpoputkn AteuBuvan:
Ipappateia Tov TuRpatog Madnuotikwy

Mavemiotiuio Matpwy, ktipto Bliodoyiag/Mabnuatikwyv

\ 26504 Ndrtpa /

TMHMA MAGHMATIKQN
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Ol ZNOYAEZ 2TO METANTYXIAKO NMPOrPAMMA

MrPorPAMMA 2NOYAQN

To cUvolo Twv MoTtwtikwv Movadwv (ECTS) mou amattouvtal yla Tnv amoktnon tou AMI avépyetal og
gvevnvra (90). Amo auteg, Tplavta (30) povadeg avTloTtolXoUuVv ota TEcoepa (4) UTTOXPEWTLKA poBrpota Tou
A" g€apnvou, tplavra (30) povadeg avrtiotolyolv ota Técoepa (4) pabnuata tou B’ e€aunvou [dvo (2)
UTIOXPEWTLKA Kal 80V0 (2) kat’ emhoyn pabnuata] kat tptavra (30) povadeg avtiotolyolV oTnV €KMOVNoN
NG UETATTTUXLOKAG SUTAWHATIKAG epyaociag tou ' e€aunvou. Ta pabripata tou NMMZ sival e€apnviaia. H
Sidaokalio Ba yivetal otnv EAAnvikn kat/fi otnv AyyAikn yAwooo. H SutAwpatiky epyacia cuyypadetal
otnv eAAnVIKA N ayyAwkn, avetaptnta anod tn yAwooa didaockaAiag. Ma t AfPn AumtAwpatog Metarmtu-
Xlakwv Imoudwv AMZ ol ¢poLTNTEG UTToXPEOUVTAL VO TTIAPAKOAOUBGoUV Kal vo EEETACTOUV EMITUXWG OE OAQL
TO UTTOXPEWTIKA padniuata, os SUo (2) amod ta mpoodepoueva we KAt Aoy HaBUOTa KoL VO EKTIOVICOUV
EMUTUXWC SUTAWHOTLKA gpyaocia katd to ' e€aunvo. To mploypappa Twv padnuatwy Stapopdwvetal ava
g€aunvo we e€nc (avadépovral ol SLdATKoOVTEC yla To akad. £tog 2022-23):

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA




EEAMHNO A

EZAMHNO B

EEAMHNO T

MCDA101. statiotikég MéBodol otnv Emotriun AeSopévwv

NetpoémouAog, Mutepiykou

MCDA203. Bdaoelg AeSopévwy kat EEopuén Aedopévwv

Kwrtoavtig, Payyog

MCDA201. Quotkoi urtoAoyilopol kat Nevpwvika Aiktua

Bpaydtng, Kwtolavtig

MCDA103

. MBavotikd Movtéha pe xprion Aedopévwy otn Atadikacio Afpng Artodpdaocewv

Anuntpiou, Makpn

MCDAO001. Metamtuylakn AUTAWUOTIKA

MCDA102. AvdAucn Arntoddoewv kat BeAtiotonoinon Emidoyn 1
fpaya, Todvrag
MCDA202. AAyopLOpoL kot Aopeg AsSopévwv Emuloyn 2
KappBadiag
MCDA211. Mnxaviky MdBnon

AEN Ba mpoodepbei to akad. €tog 2022-23

MCDA212

. AplBuntikég MéBodot atnv Erotrun twv AeSopévwv
AvSpouAakng, Npaya

MCDA111

. Ebappoopévn Mmnelltavn Ztatiotikr kot Mpooopoiwon
MoaAedakn

MCDA112

. AvdAuon EruBiwong kat Ztatiotikn Oswpia A€omiotiog

AEN Ba npoodepbei o akad. €tog 2022-23

MCDA113

. AvdAuon Xpovooelpwv

Kapuwtn

MCDA114.

. MoAupetaBAntr) AvaAutikr) AeSopéVwY Kol ZTATLOTLKY ZUUMEPATATOAOYIa
AAeBilog
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AIAAZKONTEZ Ol OMNOIOI YNO2THPIZOYN TO NPOTrPAMMA

Qidutrtoc AAeBilog

lewpyloc AvVEpoUAGKNC

MuanA Bpaxatnc

OeobdolAa pala

lwavvng Anuntpiou

Anpuntploc KaBpadiag

Baowkn Kapuwtn

Twtnploc Kwtolavtig

Eudpooivn Mokpn

Yovio. MaAedakn

MNoAuxpovng Okovouou

Kwvotavtivoc MetpdmouAog

BloAgtta Mutepiykou

Pdyyoc Ounpog

NikoAaoc Toavtog

Aduninpetroag Kabnyntng Tunpotog Madnuotikwy MNov/piov Natpwv
® 2610-996737 AN philipos@math.upatras.gr

Avarm. Ka®nyntrig¢ TuAuartog Aloik. Emiyelprioewv Mav/piov Moatpwv
@ 2610-997790 @AM gandroul@upatras.gr

Opotipog Kabnyntrg Tunuatoc Mabnuatikwy MNaveniotnuiov Natpwv
@ 2610-997274 @AM vrahatis@math.upatras.gr

Adurninpetnoaca Kabnyntpla TuRpatog Mabnuotikwy Mav/piov Matpwv
@ 2610-997232 (M grapsa@math.upatras.gr

AvanA. Kabnyntig Tunuatog Madnuatikwy Mavemiotnuiov lwavvivwv
@ 26510-08260 M idimit@uoi.gr

Emik. KaBnyntng Tuipatog Mabnuatikwy Mavemniotnpiov Matpwv

® 2610-997247 AN dik@math.upatras.gr

Emik. KaBnyntpla Tunuotog Aloiknong TouplopoU Mav/piou Notpwv
@ 2610-962893 M vaskar@upatras.gr

Emk. KaBnyntng Tunuatog Mabnuatikwy Mavemniotnuiov Matpwv

@ 2610-996769 (M sotos@math.upatras.gr

KaBnyntpla Tunpatog Madnuatikwy MNavemniotnuiov Natpwv

@ 2610-996738 M makri@math.upatras.gr

Emik. KaBnyntpta TuRu. Mnxavol. & Agpovaurt. Mny. MNav/piov Natpwyv
@ 2610-997673 M smalefaki@upatras.gr

Avarm. Ka®nyntig¢ TuAuartog MoAttikwy Mnxavikwyv MNav/piou MNatpwv
@ 2610-997240 @M peconom@upatras.gr

AvarA. Kabnyntig Tunpatog Mabnuatikwy MNavemniotnuiov Natpwv
@ 2610-996745 (N costas@math.upatras.gr

Emk. KaBnyntpla Tunuotog Madnuotikwy Mavemiotnuiov Noatpwy

@ 2610-997285 M vpiperig@math.upatras.gr

AvarA. KaBnyntrg Tunpatog Mabnuatikwy MNaveniotnuiouv Natpwv
@ 2610-996175 @AM ragos@math.upatras.gr

KaBnyntig Tunpatog Mabnuatikwy Mavemniotnpiov Matpwv

@ 2610-997492 @M tsantas@upatras.gr

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA
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mailto:djk@math.upatras.gr
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mailto:vaskar@upatras.gr
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http://www.math.upatras.gr/~makri/
mailto:makri@math.upatras.gr
http://www.des.upatras.gr/amm/smalefaki/
mailto:smalefaki@upatras.gr
mailto:peconom@upatras.gr
http://www.math.upatras.gr/~costas/
mailto:costas@math.upatras.gr
http://www.math.upatras.gr/~vpiperig/
mailto:vpiperig@math.upatras.gr
http://www.math.upatras.gr/~grapsa/
mailto:ragos@math.upatras.gr
http://www.math.upatras.gr/~tsantas/
mailto:tsantas@upatras.gr

AKAAHMAIKO HMEPOAOTIO

Akadnpaiko €tog 2022-2023

‘Evapén - Angn Madnuatwv Xelpepvol E€aurvou: 03/10/2022 ¢wc¢ kat 13/01/2023
‘Evapén - Ang¢n Madnuatwv Eaplvol E€aunvou: 20/02/2023 €wg kat 02/06/2023
E€etaotikn Meplodog Xeluepvou E€apunvou: 23/01/2023 €wg kat 10/02/2023
E€etaotikn) Meplodog Eaplvol E€aunvou: 12/06/2023 €wc kat 30/06/2023

Ta pobnparta, mépa amod TI¢ SU0 eEETAOTIKEG TiePLOSOUC, Slakomrtovtal and thv Mopapovh Twv XpLoTOUYEWWY
(24/12/2022) €wg kaL tnv nuépa Twv Ocodaveiwv (06/01/2023) kat arnod to 2apparo tou Aaldapou (8/04/2023)
uEXPL TNV Kuplakn Tou Owpad (23/04/2023).

Agv yivovtal padruato to SapBatokupLaka Kal OTIC MTApaKATwW ENIONES apyies / YLOPTEC:

EBvikn goptr 28Nn¢ OktwPpiou Mapaockeun 28/10/2022
Enételog e€€yepong Moluteyvelou Méumtn 17/11/2022
Aylou Avbpéa Tetaptn 30/11/2022
Tpwwv lepapxwv Aeutépa 30/01/2023
KaBapa Asutépa Aeutépa 27/02/2022
EOvikn optr 25n¢ Maptiou (EuayysAiopou)  IdapPato 25/03/2023
Epyatkn) MpwtopoyLd Aeutépa 01/05/2023
Ayiou Mvelporog Aeutépa 05/06/2023
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1o g€aunvo onovdwv

\V[eIp):W K0k N >tartioTikEG MEB0SoL otnv Emlotipun Aedopévwy

H xprion mapapetplkwy pebodwv o mpoPAuata eAéyxou UTOBEcEWY Elval Pl auotnpd BepeMwuévn Kol KaBLlEpwHEVN
peBodoloyia otn otatiotikr avaluon dedopévwy. Otav n Slamictwon Twv Bactkwyv BewpnTIKwV cuvBNKWVY yla tv
ebopuoyn QUTWV TWV EAEYXWV OITOTUYXAVEL, OTLG TIEPUTTWOELG LEYOAWY SElYUATWY, EPapuolovTal AOUUMTWTLKEG LéBodol.
MoapdAAnAa €xouv avarmtuxBel kat xpnolomolouvTal EUpEWE OTNV TIPAEN N TOPAUETPIKES UEBoSOL. & auTd To HAdnua
napouctaletal n Bewpia Twv KAaolkwv neBOSwv avaluong 6eSopEVwY (TTOPOUETPIKWY KAL N TIUPOUETPLKWY) Kal
otox0¢ elval o/n dportntrc/tpla va ekmatbeutel WOTe vo avtamokplBel oTov pOAO TOU ITATIOTIKOU OTh CHKEPLWVN ETMOXN,
onou &idetal éudaocn oto npoodata avayvwplopévo nedio tng Emotiung twv Aedopévwy. META Thv emTUXA TAPAKOAOU-
Bnon tou padbriuatog o/n doutntig/tpla Ba pmopei va cuvbudoel Tnv avotnpr otatlotikh Bewpia, erAéyovtag T
owoth pebodoloyia, pe TNV eUpUTEPN TTPOKTIKN EUTIELPLA EDAPHOYNG OTATIOTIKWY HOVTEAWV O TtpoPALaTa avaAuong
Sebopévwy, Ba gival o Bon va xpnouomolel KatdAAnAa to AOYLOHIKO R Kol VO QVAKOLWVWVEL e 0KpiBELa TO amoTeEAéopaTa
TWV OTATLOTIKWY avaAloswv Kal Ba €xeL to umoBabpo va Stafdoet avetdptnta Kat va euPabUvel 0€ VEEC OTOTIOTIKES
peBodoloyieg.

Acite amnd dw To nepiypappo tou padriuartoc.

\V[ep):¥Iek} Duoikoi YioAoylopoi kot Neupwvikd Aiktua

O oKOTOG Tou Mabrpatog elval va TAPOUCLACEL TIPONYHUEVA UTIOAOYLOTIKA UTtoSelypata (Labnuatikd povtéAa) kat
ouvadelg UTTOAOYLOTIKEG LEBOSOUG EUMVEVUOHEVEG amo T duaon Kat and BLoAoyka mpdtuna pe edappoyn otnv eniAucn
Sladopwv mpoPAnudtwy onwe BeAtiotonoinong, Tafvopnong, mMoAvdpopnong KA. Emiong, blaitepn éudaon Sivetat
Kal o€ TpoPAnuata mou xapaktnpilovtal anod afeBatotnta, dnAadn mpoPAnuata yia Ta onola ta Stabéoua dedouéva
elvat e, OPaALATIKA 1) akOpn Kat aoadr).

To paBnua eotidlel agpevog otny apouciach TNG LABNUATIKAG SOUNG TwV UTTOAOYLOTIKWY UTIOSELYUATWY TIOU AImopPEOUV
arno tn ¢uon kat ano diadopa Bloloykd mpotuTa Kot abeTEPou otouc aAyopiBuoug mou ta vAomolovyv. H cuvadela
KoL n ouvdeon tou padruatog pe aAa avtikeipeva e€eTaleTal UMO TO MPLOUA TNG OTATLOTLKAG Bewplag TG pabnong
KOL TwV TBavo-BewpnTikwy BAcswV Twv PUOIKWY Kal BLOAOYIKWY UTIOSELYUATWY e KUpLa avadopd oToug EEALKTIKOUG
aAyopiBuoug, T vonUoouvn GUAVOUG KaL TOUG VEUPWVLKOUG UTIOAOYLOUOUG.

Me tnv oAokAfpwaon Tou pabrpatog avapévetal 0t ol doltnTéG Ba eival oe B€on va emAéyouy Kat va ebapuolouy To
KATAAANAOTEPO UTIOAOYLOTIKO UTIOSELYHA VLAl VAL TIPOCEYYIOOUV CUOTNUOTLKA KAl VO ETAUCOUV TIPOBARLOTA TG EMLOTAKNG
KOLL TNG TEXVOAOYLAC. JUYKEKPLUEVA, OVAUEVETAL OTL OL PoLTNTEG Ba Exouv avamtuel TI¢ akoAouBeg be€lotnteg: (a) Kata-
vonon dtadopwv uebddwy, (B) Ikavotnta va Stakplvouv Ta MAEOVEKTAUATA KAl T LELOVEKTAMOTA Stadopwy peBodwy
T(POKELUEVOU va glval og BEon va emAé€ouv Kal va edapuocouv TNV KataAAnAotepn puébodo yla to mpofAnua mou
KoAouvTtal va emttAloouv Kat (y) Ikavotnta va ebappudlouv auteg TG pebodoug otnv emilucn mpoBANUATWY TOU TTpayUa-
TIKOU KOGHOU.

Acite amo 6w TO Meplypoppa Tou pabnuatoc.

\V/[ep):\KopA AvaAuon Antodpacewv Kot BeAtiotonoinon

3T0 MABnua mpayuatomnoleital adevog pia YEVIKA TIPOCEYYLON TWV MAEOV ONUOVTLKWY HOBNUATIKWY TEXVIKWY UOVTEAO-
nolnong emxelpnolakwy dladlkaowwy, adbetépou mapouctdletal pio dopnpévn pebodoloyia edapUoynG TWV TEXVIKWY
QUTWV yla T AnPn BEATIoTwy armoddcewyv. AvalUovTal LEAETEG TIEPUTTWOEWY TPoPANUATWY TNG Sloiknong emXelpioswy
Me T xprion KataAAnAou Aoyloutkou. Emiong, avamtiooovtal BepeAwdelg pEBodol BeATLOTOMOLNONG YL N YPOLKA
npoBAnuarta.

Me tnv oAoKARPWaoN Tou HaBrpatog avopEéveTal OTL ol ¢poltntég Ba sival os B€on va Souroouy Eva TTOCOTLKO LOVTEAO
ue adopun pia mpaypoTikn Kataotacn, va enetepyalovrol AUCELG TTOU TOPEXOUV BEATLOTEC TLUEC HETPWVY amodoaong
TWV EMIBUULWY TOU ANTITN anmoPACEWY, VA CUYKPIVOUV eVOAAAKTIKA OEVAPLO LE BAON Ta HETPA AUTA KAl VO T(pooeyyilouv
OUCTNUATIKA TNV e€gpelivnon TNG SO g Twv AUCEWY autwv avallovtag o BABog Tov TpOmo Asltoupyiag EVOC GUOTH LATOG.
EmutA€éov, avapEVETAL Va amOKTGoUV TN yvwaon va emAéyouv TV KataAAnAn pebodoloyla yla tnv emiluon cUvBeTwyY
npofAnuatwy BeAtiotonoinong, tv Kavotnta va cuvdudlouv SladopeTikég peBodoloyieg yla tnv emilucr toug
KaBwg kat tn Suvatotnta vlomoinong aAyoplBUwV G TPOYPAUUATIOTIKO TTEPLBAANOV.

Acite amd 6w To Mepiypappo Tou padniuatod.

YNOAOTIZTIKH KAl STATIZTIKH ANAAYTIKH £THN ENIZTHMH TQN AEAEOMENQN - MCDA




\V/[elp):WIopA ANyOpLOpOL KOl AOMEG AESOUEVWV

210 pMabnua mapouctdalovtal kat avallovtal ol Kuplotepeg Sopég Sedopévwy Kal aAyoplOpol yla peyaia cuvola
Sdedopévwy. Toviletal n SLEMLOTNUOVIKOTNTA TNG TEPLOXNG TNG Emotiung twv Aedopévwv mou adopd adevog pev
KAQLOOLKEG SOUEG Sebouévwy Kal ahyoplBuwv aAAG Kot AANEC TIEPLOXEC OTIWG €€O0PUEN SeSOUEVWY, UNXaVIKY uabnon,
OTATLOTIKA KATL. MopOAo TIoU N KUPLA VWO OTLG YELTOVIKEG TTEPLOXEC avapévetal va §00el oe aAha pabriuata tou NMME,
oto padnua Ba 60600V Kal oL EAAXLOTEG ATOPAITNTEG YVWOELG YLO TNV KOTAvOnon Twv alyoplOukwy pebddwv. Me thv
oAokApwaon Tou pabruatog ol GoLtNTEC AVAUEVETAL VO £XOUV KOTOVONOEL TIG SLabOPETIKEG TIPOOEYYIOELS TTOU UTIAPXOUV
METOEU «OUMBATIKWY» aAyoplBpwy Kot adyoplBuwy yia peydha ouvola Sedopévwy, onwg Ty aduvapuio anobrnkeuong
Twv SeSOUEVWY OTNV KEVIPLKN UVAMN KAl TNV avaykn Snuioupyiag dopwv Sedouévwy otnv gutepelouca UVhuN.
AVOUEVETAL VA £XOUV KOTOWVONOEL KATIOLOUG aAyoplOpoug yia peyaia dedopéva kabwg Kot TG LeBodoug avaAuong
TouG. Oa 800¢i £udacn oe CUYKEKPLUEVEG ONUAVTLKEG EPAPLOYEG.

Acite and dw To mepiypappo tou padruatog.

20 €§apnvo onovdwv

\V[elp)\WIekY Baioelg AsSopévwy Kat EEGpuén Asdopévwv

Me 1o padnua auto o dottntrg Oa pmopet va xpnoLomnolel UTTOAOYLOTIKEG pPeBOSoUG yla TNV enilucn pofAnUATWY
™G Emotnung Asdopévwy. 1o TEAoG autol Tou padnpatog o doltntrg Ba XL TEPALTEPW AVATTUEEL TG AKOAOUDEG
Seflotntec:

¢ [lpocetoluacia, kaBaplopog Kat omntikonoinon twv dedopévwy cuvdualovtag SQL kat R.

e Katavonon twv peBodwv eMITNPOUEVNC, NUL-ETITNPOVUUEVNG KAL [N EMLITNPOUKEVNG LAaBnonc.

e Ikavotnta SLakplong twv Sladopwy LETAEY Twv PeBOSWV TTPOKELUEVOU Vo UITopeL va eTIAEEEL TNV KATOAANAOTEPN

yla to mpoPAnua ou KaAsital va eTtAUoEL.

e |kavotnta edpapuoyng avtwy Twv pebodwv otn Abon mpofAnUATWY He Xprion tng yAwooog R.
Meta tnv emtuxn mapakoAouOnon Tou pabnuatoc, o dotntig Ba sival oe B€on va Slvel AUCELG Og TTpAYUATIKA TTPOBAN-
MaTo XpNOLLOToLWVTOC (ia KatdAAnAn uéBodo e€6puéng eSopévwy.

Acite amd dw T0 Mepiypappo Tou padnuatog.

(V[elp):WN0EY MiOavotikd Movtéla e xprion Asbopévwy otn Aradikacia APng Anopdaocswv

JTOXOG TOU TAPOVTIOC Labiuatog ival n mapouaoiacn kol ebpopuoyn eVOG GUVOAOU HABNUATIKWY TEXVLKWY, TIou Ba
XpnotomnotnBouv yla Tov oXedLacuo, tnv BEATIOTN amodoon Kal aflomioTial CUCTNUATWY TIoU AELTOUpYoUV KATW amo
TOUG KOVOVEG TNG TUXOLOTNTAC. Mo Tov BEATLOTO OXESLOOUO QUTWY TWV CUCTNUATWY QITALTELTOL ApXIKA O TIPOGSLOPLOUOG
TwV SOUKWVY OToLXElWV Toug, Omwe yla mapddelypa ot Stadikaoieg adifewv kal efunnpetnoswyv. Anapaitnto epyaleio
otov Poodloplopd autwy, aroteAet n MAnpodopia mou AapBavoupe petd and enefepyacio SeSopévwy ou GUAAEYoVTAL
KOTA TN Asltoupyla Touc. EmutAoy, yia tnv BEATIoTN Asttoupyla Kal enidoor) Touc, anapaitntn ivat n dtepebivnon tng
aflomiotiag Toug, xpnotpomnolwviag KatdAAnAa ta Sedouéva-10Toplko Asttoupyiag, wote va kaBoplletal To mote Kal
Tw¢ Ba mMpayuaTomnoleital N ouvtpnon toug. To padnua anoteAeitatl and dvo pépn. Ito A’ Mépog mapouoialovrtol
TEXVIKEG Yl TNV BeATioTonoinon NG emiboong CUCTNUATWY TOPOXAG UTINPECLWY HE xpron dedouévwy, evw oto B’
Mépog mapouciaovtal Kal avamtiooovtal TOavoTkA potuna kot HEBodol yia tn peAétn Sedopévwy amotuxiag
OTNV ALOTILOTIO UNXOVIKWY CUOTNUATWV.

Acite amd dw To Mepiypappo Tou padnuatod.
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\V/[elp):PA KN Mnxovikil MaBnon

Me 1o pabnua auto o dottntig Ba pmopel va xpnotponotel LeBodoug UNXavikng Labnong yia Tnv eniAucn mpoPAnpdtwy
Emotiung Aedopévwy. 2to TEAOG autol Tou Habnupatog o doltntig Ba €xeL MepALTEPW AVATTUEEL TIG AKOAOUBEG
Seflotntec:

¢ [lpostoldlel, kaBapilel, ontikomnolel ta Sedouéva pe xprion tng Python.

e Katavonon twv pebodwv emtnpolpevng, BabLdg Kat evepynTiknig Ladnong.

e lkavotnta va Slakpivel TIg Sladopég HETAEY Twv LeBOSwWV TTPOKELUEVOU Vo UMOpPEL val eTIAEEEL TNV KaTtaAAnAGTEPN

yla o tpoPAnua ou KaAeital val ETUAUOEL.

e |kavotnta va epapuolel autég TG peBdSoug otn AUon poBAnUATWY WE Xprion TnG YAwooag python.
Meta tnv enttuxn mapakoAouOnon tou pabnuatog, o dottntrig Ba ival og B€on va Sivel AUCELG Og TIPAYATLKA TTPOBAN-
Lo XPNOLUOTOLWVTOC KATAAANAN HEBOSO HNXaVIKAG Ladnaong.

Acite and dw To mepiypappo tou padruatog.

\V[elp)\WA WA ApLOnTikEG MEO0SOL 0TV EMLoTAMN TwV AsSopévwy

3T0 pabnua mapouctdlovral n Stactnuatik aplduntiki (interval arithmetic), o yevik mpoogyylon thg apLOUNTIKAG
eMiAuong MPoPANUATWY HE TN VEA aplOUNTIKA KAOWG KoL OL TILO ONUOVTIKEG SLAOTNUATIKEG LEBOSOL e OTOXO TNV EUPECN
OAlkWV AUoewv Pe olyoupld. Emiong, mapouaotdletal n pebodoloyia oTATIOTIKAC UtoSelypatonoinong yla dsdopéva
Staotiuarta (interval data) kat avaAlovtol TeXVIKEG Tipoaéyylong, TPOPBAedng Katl avdAuong dedopuévwv pe xpron
SLaOTNUATIKAC apLOUNTIKAG.

Me tv oAokArjpwaon Tou PaBrApatog avapévetal otL oL ¢ottnteg Ba sival o B£on va aflomolovv Ta TAEOVEKTALOTO TWV
Slaotnuatikwy peBdSwv otnv enthuon mpoPfAnuatwy. Emunpdcdeta, Ba pmopolv va avaAUouv Tipayatika Sedopéva o
popdn SlaotnuATwy Kot va elAEyouv TNV KatdAAnAn uébodo mpoBAedng fi/kat mpoogyyLong.

Acite amd edw 10 Mepiypappo Tou padnuatog.

(V[eo):N KN Edapoopévn Mniebolavn ZTatiotikr kat Npoocopoiwon

J€ QUTO TO UABNUO TTPAYUATOTOLETAL OpXIKA Uia cUVTOUN el0aywyr otnv Mmebllavr] ITaToTk Kol mapouaolalovral ol
Baowég Sladopég ™G amod TNV KAAGCLKK OTATLOTIKY. FveTal ekTevAG avadpopd OTLG ONUOVTIKOTEPEG €K TWV TPOTEPWV
KATAVOLEG KOl 0TOV KABOPLOUO TOUG KABWG EMICNE KOL OTOV UTIOAOYLOMO TWV €K TWV UCTEPWVY KATOVOUWV. Mapouctdietal
QVOAUTIKG N MTtelllavr) CUUMEPACUATOAOYLO TIAVW OTNV €K TWV UCTEPWY KOTOVOUN UE XPHON TIPOCOUOLWUEVWY OAAA Kat
TPAYLLATIKWY CUVOAWV SeS0UEVWV. AOYW TNG TTOAUTIAOKOTNTOG TNG €K TWV UCTEPWY KATOVOUNG OE TIPAYUATIKEG EDAPLOVES,
TIOAU ouxva avaAuTikEG uéBobol Sev Umopouv va xpnotpomnotnBouy yla autod katadeUyoupe o tpooopoiwon. Me adopun
TNV QVAYKN yLa TIPOCOUOLWON OO TNV €K TWV UCTEPWY KATAVOUN, YIVETOL eKTEVHG avadopd o€ BAOIKEG TEXVIKEC Monte
Carlo (M€B060o¢ Anodoxng — Arntoppudng, SetypatoAnmeng ormoudatdtntag k.a.) kat Markov Chain Monte Carlo (aAyoplBuoc
Metropolis —Hastings, delypatoAnmng Gibbs, uBptdikog detypatolnmng Gibbs).

OAokAnpwVoVTAG 0 GOLTNTHG TO CUYKEKPLUEVO LABNnua Ba pmopet va pooeyyloet umd v Mmedllavr) OmTikh omolodrmote
TPOPBANUA TO OTIOl0 PEXPL TTPOTLVOG AVTLUETWIILLE UE TN XPON TNG KAQGLKA G OTATLOTIKNG.

Acite amd dw T0 Mepiypappo Tou padnuatog.

\V[elp):N WA AvaAuon EmBiwong kat Ztatiotiky Oswpia Aflomiotiog

To padnuoa meplypadel T Baclkég évvoleg oto nedio tng avaiuong ermBiwong kat tng aflomiotiog cuotnuatwy. MNapouotd-
Tovtau SLadopeg Sladikaoleg (MAPAUETPIKEG KAl LN TIAPAUETPLKEG) Yo T Moviedonoinon edopévwy SLapkelag {wnc. Ta
Sedopéva Slapkelag Lwrg, mou adopolV To XPOVo UEXPL TNV eKOAAWGON VoG yeyovotog eviladEpovtog, epdavilovtal o
SLadopoug eMOTNUOVIKOUG TOUELS, OTWG TNG laTtpikng, ™G Blopnyaviog, tTng Mnxavikig K.o. To udbnua amnattel and toug
CULETEXOVTEC VOl XPNOLUOTIOLOUV KATAAANAQ OTOTLOTIKA TTAKETA (.. MINITAB, STATA, R, K.a..) yLa tnv avaAuon Sedopévwv
avaiuong emBiwong.

MeTa tnv emutuyr apokoAolBnaon tou pabnpartog, o dpottntrg Ba eival os B€on va enefepyaletal kot va avaAUeL Tpaya-
Tka Sedopéva dlapkelog {wng edpapuoloviag Tnv KataAnAn pébodo.

Acite amd dw To Mepiypappo Tou padnuatod.

YNOAOTIZTIKH KAl STATIZTIKH ANAAYTIKH £THN ENIZTHMH TQN AEAEOMENQN - MCDA




V[eb):Nk k) AvaAuon Xpovooelpwv

H avdiuon xpovooelpwy (time series analysis) Bplokel edappoyr) oe MOANOUG TOUELS (OTNV OKOVOULQ, OTNV LATPLKH, OTNV
Sloiknon k.0.k.). MeAeta cuotnparta, Stadikaoieg, onpata Kal mpotuna mou eéeAiooovral péoa otov xpdvo. H avaiuon
Xpovooelpwv £xel Suo Baotkolg oTtoXouG: (a) va HeAETOEL Kat va avayvwplioet T ¢uon evog patvopévou mou avamapi-
otatal and o akoloubia mapatnpricewy, kat (B) va mpoBAEPel tn peMovtikn €EMEN Tou dawvopévou, dnAadr TG
UEAAOVTIKEC TIUEC TNG akoAouBiag mapatnprioewv. Emiong, amoteAel mAéov Baoikn kat avaykaia Asttoupyia g Sloiknong
pLag emixelpnong kabwg kat n mpoPAsdn toug kpivetal amapaitntn ya th AN anoddcswv g enyeipnong. MAnpo-
dopleg mou mpoépyovral amnd MPoBAEPELS avadoplkd e HEAAOVTIKA YEYOVOTA AmOTEAOUV cuvnBwg Kplowin €lopon oto
ATV GAoUA TwV SLAXELPLOTIKWVY Kal SLleuBuvTikwy anopacewv, adol oL amoPAceLS yla Ta onepLVa oxedla eéaptwvtal
QMo TIG LEANOVTIKEG TIPOCOOKIEG. OL ETLOTNLOVIKEG TIPORAEYELG Bal TIPEMEL val elvall OPKETA OKPLBELG WOTE VAl ETUTPEMOUV
KaAUTepo oxedlaopd kal éAeyxo amo otL Oa ATav eplktd Xwpig th Xpron toug. AkoAouBwvtag To TOPATTAVW OKETTTLKO,
OKOTIOG TOU MaBAUOTOC £lval N avarTuén evog TPOmou oKEPNG 08 GUVSUAOUO E TIC AMAPALTNTEG YVWOELS £TOL WOTE OL
doltnTEG va prmopolv va epapuoOcouV oth TIPAEN TLG EVVOLEG Kal TG TEXVIKEG Tou Ba StdaxBolv. TeAlkdg oTdXOC TOU
pabripoTog eival va aroktnBolv Bactkég BEwPNTIKEG KAl EPYOCTNPLAKEG YVWOELS YLA TOV TPOTTO OXESLOCUOU Kall EKTEAECNG
OTATLOTIKWY EPELVWV Kall VOl eE0LKELWBOUV oL PoltnTES Pe HeBOSouC POPAEPNG KA, TILO GUYKEKPLUEVA, LE TN HEB0SO Box-
Jenkins. H di8aokaAio TNG peBoSoloylag QUTHG OTOLTEL TIPOXWPNHUEVEG YWWOELG QMO TN ZTOTLOTIKA. 2TO €minedo twv
ebappoywv atouteital, EMUTAEOV, KATIOLA LKAVOTIOLNTLKY) EUTTELPLA OTN XPHON TWV UTTOAOYLOTWV.

Acite amo 6w To Meplypappa Tou pabnuatoc.

V(oM A MoAupetaBAntr) Avalutiky AeSOHEVWY Kal ITATLOTIKN ZUMMEPACHaTOAOyia

JKOTOG Tou padnuatog eival n mapoucioon Twv BACKWY EVWOLWY KOBWE KoL CNUAVTIKWY HeBOSwV tng MoAupetaBANTAS
JTATLOTIKAG AvaAuong Aedopévwy. Elodyovtal, otnv apxr, ol EWOLEG TNG TOAUSLACTATNG OTOTLOTIKAG AVAAUONG, UEAETATAL
N TOAUSLAOTOTN KAVOVIKH KOTAVOUN KOl EKTLLWVIOL OL TIAPAUETPOL QUTAG HUE TNV Borbesla Tuxaiwv Selypdtwy. Itnv
OUVEXELa Ttapouotaletal n MoAupetafAntr AvaAuon AlakOpavong kat n NMoAvpetaBAnth Mpaupkn MaAwdpounon. TEAog
glodyovtatl Kot peAetwvral Vo Baotkég uéBodol mapayovtiknig avdluong (Avaluon oe KUpleg Suviotwoeg kat Avaluon
Avtiotolylwy) Kabwg kat péBodol Taflvounong Kol autopatng opadonoinong twy moAudiaotatwy deSopévwy.

META TV erutuxr oAokANpwon Tou pabnuatog ol doltnTEg Ba purmopouv va cUVSUACOUV Th OTATLOTLKN Bewpla, TNV emAoyn
™G KATAAMNANG pebodohoyiag kaBwg Kat tnv epappoyn thg oe mpoPAnpata moAudidotatng avaluong Sedopévwy.

Acite amd dw 10 Mepiypappo Tou padnuatog.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOz | MCDA101 EEAMHNO ZNOYAQN | A

TITAOZ MAGHMATOZ | ZTATIZTIKEZ MEOOAOI 2THN EMIZTHMH AEAOMENQN

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL

. . . . . , QPEZ2 NIZTQTIKEZ MONAAEZ
TILOTWTLKEG LOVASEG ATIOVEOVTAL EVLOLA VLA TO CUVOAO TOU Hobnpatog
7 . . ] AIAAZKAANIAZ
avaypate TG eBdopadlaieg wPeg SL6A0KAALAG KL TO CUVOAO TwV
TUOTWTIKWV HOVAS WV
Awalé€elc kal Epyaotrplo 3 7.5

MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOakTIkEG UEGOHOL TOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVXAUTIKA OTO
4,

TYNOX MAGHMATOZ YrioB&Bpou
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotritwv

MPOAMAITOYMENA MAGHMATA: | Oy,

FAQZZA AIAAZKAAIAZ Kat | EAAnviki

EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
h : lass. . MATH114
MAGHMATOS (URL) ttps://eclass.upatras.gr/courses/ 5/

https://thalis.math.upatras.gr/~vpiperig/MCDA-YDA/index.html

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypapovtal ta uadnoLoKd AIOTEAEGUAT TOU UADIUATOG OL GUYKEKPLUUEVEG YVWOELG, SEELOTNTEC KAl LKAVOTNTES KataAAAou entutédou mou Ja
QITOKTIOOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwWON TOU UaSUATOG.
JuuBouleurteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypacr) Tou Enunébou twv Madnatakwv ATTOTEAECUATWV yLa KAIE Eva KUKAO amoudwv ouupwva ue MAaioto Mpoooviwy tou Eupwraikou
Xwpou Avwtatne Eknaibevang
o [leptypapikoi Acikteg Emutédwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoaoviwv Awd Biou Madnong
xou Hopaptnuo B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv AltoteAsoudtwv

H xprion mopopetpikwyv peBodwv oe mpoPAnuota eAéyxou uMoBEcewy eival pla auotnpd BepeAlwUEéVn Kol KOBLEPWUEVN
peBoboloyia otn otatiotiky avaluon Sedopévwv. Otav n Swamiotwon twv Pookwv BewpnTikwyY cuvbnkwv yla thv
ebopuoyn AUTWV TWV EAEYXWY QITOTUYXAVEL, OTLG TIEPUTTWOELG HEYOAWY SElyUATWY, £DAPUOIOVTOL ACUUMTWTLKEG UEBoSOL.
MoapdAAnAa €xouv avartuxBel kal XpnOLUOMOLOUVTOL EUPEWG OTNV TIPALN UN TIOPAUETPLKEG PEBoSOL Ze autd To pabnua
mapouctaletal n Bswpla Twv KAACIKWY LeBOSWV avaAuong SeSoUEVWY (TTAPAPETPLKWY KaL [N TIAPOAUETPLKWY) KOl 0TOXOG
glvat o/n dportnTrg/tpLa va ekmaldeutel Wote va avtamokplBel otov pdAo Tou STatioTikol otn onuepLvr enoxr, orou Sidstat
£udaon oto npocdata avayvwpLopévo nedio tng Emotiung Twv AsSopévwy.

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA



https://eclass.upatras.gr/courses/MATH1145/
https://thalis.math.upatras.gr/~vpiperig/MCDA-YDA/index.html

MEeTa TV enttuxn mapakoAolOnon tou pabnuatog o/n pottntic/Tpla:
e  Oa pmopel va cUVSUAOEL TNV AUOTNPEN OTOTLOTIKY Bewpla, emiAéyovtag Th cwaotr pebodoloyia, pe tnv eupltepn
T(POKTIKY EUMELpia EPAPUOYNC OTATIOTIKWY OVTEAWV o€ poPAfuata avaAuong deSopuévwy,
e Ba eival og B€on va xpnouornotel KatdAANAa To AoyLoHLKO R Kal VO aVAKOLVWVEL UE akpiBELO TA aMOTEAECUATA TWV
OTOTLOTLKWVY AVAAUCEWV,
e Ba €xeLto undPBabpo va Stafdaocel avedptnTa Kot va eLBaBUVEL Og VEEG OTATLOTIKEG pLeBodoloyleg.

Fevikég Ikavotnteg
AauBavovtag urton TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMWG QUTES avaypdpovtal ato Mapaptnua AUTAWUATOS Kot
napatidevrat akoAoUdwe) o€ moLa / TOLEC A0 AUTEG AITOOKOTEL TO pUddnua;.

Avainitnan, avaAuon kat oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPHON KAL TWV amapaiTtnTwy 2eBaoud¢ oTn SLaPOPETIKOTNTA Kot OTNV TOAUTTOALTIOULKOTNTAL

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr o€ VEEG KATAOTHOELG Emibeién kotvwvikng, emayyeAuatiknc kat nikn¢ umteuBuvotntag kat evaiodnoiag oe
AfYn anopdacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KOl UTOKPLTIKAG

Ouadikn epyaoia Mpoaywyn TG EAcUIEPNG, SNULOUPYIKNG KOl EMAYWYLKIG OKEYNG

Epyacia oe tedveg neptBaiiov
Epyacia o€ Stemiotniuoviko neptBaiiov
Mapaywyn VEWV EPELVNTIKWVY LEEWV

e Avalntnon, avaAuon kat ouvBeon Sedopévwy Katl TANPodopLWY, LIE TN XPHoN KOL TWV AmapaitnTwV TEXVOAOYLWV.
e [lpocaployr O€ VEEG KOATAOTAOELG.

e ANUn anodpacewv.

e Autdvoun epyaocia.

e Opadkn epyacia.

e Epyaocia og Slemotnuovikd meplBailov.

e [lpoaywyn ™G eAeBepNG, SNULOUPYLKAG KoL ETTOYWYLKAC OKEWYNC.

3. NEPIEXOMENO MAGHMATO2z

Métpa Béong Kot HETOPANTOTNTOC. AlQypAUUOTO Yl TNV Tapoucioon SLoKPITWY Kol cuvexwv OeSOPEVWY. AELYUATIKEG
KATAVOLLEG KOl KEVTPLKO 0pLoKO Bewpnua. MEVIKEG apXEG KATAOKEUNG AlaoTnudtwy Epmiotoouvng (AE) yla TI¢ mapaETpoug o
€vav 1] 8o avefaptntoug MANBuopoUG. Acupmtwtikd AE yla péoo(oug) kat tooooto(d). EAeyxol oTaTioTikwy UTIOBECTEWY yLa
TOPAPETPOUC HEow AE. EWSIka Bépata oe AE kal ocuvadeic eAéyxous. Baolkég apxeg otoug eAéyyoug umobéoewy. EAeyxog
Aoéyou MiBavodavewv (EAM). Acuprttwtikdg EAM. X?-éheyxog kahrg mpocappoyns (avelaptnoiag) kot é\eyxog Kolmogorov-
Smirnov (KS). EEELlOIkeUpEVOL EAEYXOL KAVOVIKOTNTOG. ALOTETAYUEVEG TOPATNPHOELS, SLAUETOG, TTocooTiaia onuela kot AE.
Mpoonuikog €Aeyxog yla tn Slapeco. EAeyyxol yla tnv Lookatavopun duo Selypatwv. One-way ANOVA ylo avefaptnta Kot
g€optnuéva Selypata kol oXetikol EAeyxol. BaOIKEG apXEG TIELPAUATIKWY OXESLACUWY. ATIAG-TIOAAQIAG TPAUUIKO HOVTEAO.
JUVTEAEOTEC CUOXETLONG Kal EAeyxol. Movtelomoinon Sidlactatwy HeTafANTWV: N S161A0TOTN KOVOVIKI) KOTOVOUH KalL N
Bewpla Twv copulas.

Edappoyeg kat epyactriplo otnv R.
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4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoéowro e mpoowrno, EE amootacews
ekmaideuan KA.

Mpoowmno pe mpdowmno

XPHZH TEXNOAOIIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTEG

e Xpnon T.M.E.
v' otn Sidaockalia pe NAEKTPOVIKECG Sladdveleg,
v\ otV ekudBnon Kat xpnotponoinon tne YAwooog mpoypapotiopou R.
e Yrootiplen tn¢ padnotakng Sladikaciag HEow LoTooeAlSag Kot Tou
Epyaotnpiou H/Y tou TuAuatog Mabnuatikwy.

OPrANQzH AIAAZKAAIAZ

Meplypagovtatr  avaAutikd o0 TPOmMoG  Kal
uédobot Stéaokaliag.
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon,
Aogknon  [lebiou, MeAétn & avdAuon
BiBAwoypagpiag, @povriotipto, Mpaktikn
(ToroO9€tnon), KAwiwn Aoknon, KoAAirexviko
Epyaotiipto, Atabpaotikn Stbaokalia,
ExmaubeuTikéG emIoKEYELS, Ekmovnon UEAETNG
(project), Suyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEC UEAETNG TOU @oLTNTh
yla kae padnaotakn dpactnplotnta Kadweg Ko
oL WPEG Un kadobnyoUuevnG UEAETNG WOTE O
OUVOAIKOG  (pOpTO¢ epyaciac o eminedo
efaurivou va avtiotoel ota standards tou
ECTS

Apaoctnpiotnta ®oprog Epyacioag E§aurvou
Aladéelg 26
Epyaotnplakég AGKAOELG 13
MeAétn (un kabobnyolpevn) 96
Ekmovnon gpyactlwv 45
E€€taon epyaclwv 4,5
TeAwkn e€€taon 3
2uvoldo Madnuatog
(25 wpeg POpToU epyaciac ava nLoTWTIKA 187.5
povaéda)

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AéloAdynong, MéSobdor atoAdynong,
ALUOopQWTLKY 1) SUUMEPAOUATIKY, AoKuaoia
MoAdartAric  Emidoyrig, Epwtrioelg Z0vtoung
Anavtnong, Epwrtrioeis Avamrtuéng Aokiuiwy,
Ermtiduon  MpoBAnuatwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnplakrn Epyaocia,
KAk Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal pntd mPoabdLopLOUEVA KPLTHPL
aéloAdynong kat eav kot mou eivat mpooBdaotua
QIO TOUG (POLTNTEG;

Mo tnv emtuy oAokARpwon Tou Uadrpatog mpEMeL va apadobolv yparmtwe
Kall oL 3 epyaoieg mou avaxowwvovtal To pdbnua £xet erumAéov yparth e€€taon.

Mukpotepog poBLpaciuog Babuog: 5
Méylotog mpoPLBacipog Babuodg: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Conover, W.J. (1999). Practical Nonparametric Statistics. 3" ed. Wiley.

e Hogg, R.V., McKean, J.W. and Craig, A.T. (2012). Introduction to Mathematical Statistics. 7" ed. Pearson.
e Hollander, M. and Wolfe, D.A. (1999). Nonparametric Statistical Methods. 2" ed. Wiley.

e Lehmann, E.L. and Romano, J. P. (2005). Testing Statistical Hypotheses. 3™ ed. Springer.

e Shao, J. (2003). Mathematical Statistics. 2" ed. Springer.

e Ugarte, M.D., Militino, A.F. and Arnholt, A.T. (2007). Probability and Statistics with R. Chapman & Hall.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOz | MCDA201 EZAMHNO 2MOYAQN | A

TITAOZ MAGHMATOZ | OYZIKOI YNOAOTIZMOI KAl NEYPQNIKA AIKTYA

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL

. . . . . , QPEZ NIZTQTIKEZ MONAAEZ
TILOTWTLKEG LOVASEG ATIOVEOVTAL EVLOLA VLA TO CUVOAO TOU Hobnpatog
7 e ; ] AIAAZKANIAZ
avaypate TG eBdopadlaieg wpeg SL6ACKAALAG KaL TO GUVOAO TwV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5

MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOakTIkEG UEGOHOL TOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVXAUTIKA OTO
4,

TYNOX MAGHMATOZ YrioB&Bpou
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotritwv

MPOAMAITOYMENA MAGHMATA: | Oy,

FAQZZA AIAAZKAAIAZ Kat | EAAnviki

EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
h : lass. . MATH1084
MAGHMATOS (URL) ttps://eclass.upatras.gr/courses/ 084/

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal ta uadnolaKd AmoTEAETUAT TOU AT IUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEC KAL LKAVOTNTEG KataAArAou enutéSou mou Ja
QTTOKTI/OOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwOn ToU UaSUaToG.
JuuBouAeuteite to Mapaptnua A (Eexwploto apxeio oto e-mail)
o [leptypacr) Tou Emunédou twv Madnatakwyv ATTOTEAEOUATWV yLa KaOE Eva KUKAO amoudwv ouupwva [e lNMAaioto Mpoooviwv tou Evupwrnaikou
Xwpou Avwtatne Eknaibevang
o [leptypapikoi Acikteg Emutédwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoaovtwv Awd Biov Madnong
xou Hopaptnuo B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv ArtoteAeoudtwv

O oKOTOG TOU HABAUATOG ELVaL VO TTAPOUCLACEL TIPONYUEVA UTTOAOYLOTIKA UTtoSelypata (LaBnuatikd HovieAa) Kat cuvadei
UTIOAOYLOTIKEG HEBOBOUC gumveUopéveG amod Tt ¢Uon Kal amo Bloloyika mpotuna pe edpappoyn otnv enilucn Stadopwv
nipoBAnuaTwy Onwg BeAtiotonoinong, tagvounong, maAvdpopnong KA. Emtiong, WSlaitepn éudaon divetal kat o TPOPAN-
pata 1ou xapaktnpilovral and afeBaiotnta, dnAadn mpofAnuata yia ta onola ta Stabéoiua Sedopéva ival A,
obOAUATIKA ) aKOUN Kal acadr).

To pabnua eotialel adevog oTnv MAPoOUCLach TNG LABNUATIKAG SOUNG TWV UTIOAOYLOTIKWY UTTOSELYUATWY TIOU AIOPPEOUV
aro TN ¢uon Kat anod diadpopa Ploloyikd mpoTuTa Katl adeTEpou oTtoug aAyopiBuoug ou Ta uAomoloUv. H cuvadela kat n

obvdeon tou pobrpatog pe GAa avtikeipevo EetdleTol MO To Mplopa TG otatlotikhig Bewplag thg padnong Kat Twv ;
TUOAVOBEWPNTIKWY BACEWVY TWV PUOLKWV KAl BLOAOYIKGV UTIOSELYUATWY Le KUPLOL avopopd oToUS EEEAKTIKOUC oAyopiBLOUG,
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TN VONpoaoUVh GUAVOUC KA TOUG VEUPWVLKOUE UTTOAOYLOUOUG.

Me tnv oAokAfpwon Tou pabnuatog avapévetal otL ol pottntég Ba elval o B€on va enmhéyouv Kat va edapuolouv To
KATOAANAOTEPO UTIOAOYLOTIKO UTIOSELYHA VLA VOL TIPOOEYYLOOUV CUCTNLATIKA KAL VO ETUAUCOUV TIPOPBARLOTA TNG ETLOTAING
KOLL TNG TEXVOAOYLOG. ZUYKEKPLUEVQ, AVOUEVETAL OTL OL HOLTNTEG Ba €X0UV aVATTUEEL TIG aKOAOUBEG SELOTNTEC:
e  koatavonon Staddpwv pebodwy,
e LKOWVOTNTA VO SLAKPIVOUV TOL TTAEOVEKTALATAL KOLL TOL LELOVEKTAOTA SLadopwv LeBOSwWV POKELUEVOU va elval o
B€on va eruAégouv kal va ebappooouV TV KataAAnAotepn péBoSo yla to mpoRAnpa Tou KaAoUvTal va ETUAUCOoUY,
Kol
e avotnta va epapudlouv auteg TG peBodoug atny eniluon mPoPANUATWY TOU TTPOAYUATIKOU KOGHOU.

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (ONTWG UTES avaypdpovtal ato Mapaptnuo AUTAWUATOS Kot
napatidevrat akoAdoUdwe) o€ moLa / TOLEG TG AUTEG AITOOKOTEL TO UAONUQ,.

Avadliitnon, avaAuvaon kat ouvOeon Sebouévwy kat SXeSLAOUOCS KaL Slaxeiplan Epywv

TANPOYOPLWY, LUE TN XPHON KL TWV amapaitnTwy SeBaou0G 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTTOALTIOUIKOTNTAL

TexVoAoyLwv 2eBaoudg oto puOtko meptBaAlov

[pocapuoyr O€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUTIKAC kat Bk G uteuduvoTNTAG Kat evatodnaoliag o
AnyYn anopacewv Jéuara puAou

Autoévoun epyaocia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNGS, SNULOUPYIKIG KAl ETTAYWYIKNG OKEWYNG

Epyacia og 6ieOvég meptBaAiov
Epyaoia o€ Stemotnuoviko neptBaAlov
Mapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalfitnon, avaluon kat cuvBeon Sedopévwy Katl TANPOdGOPLWY, LIE TN XPHON KOL TWV AMapaiTtnTWV TEXVOAOYLWV.
e [lpocoployr) O€ VEEC KATAOTATEL.

e AfUn anodpdcswv.

e Autdvoun epyaoia.

e Opadkn epyacia.

e Epyaocia og Slemotnuovikd meplBAailov.

e [lpoaywyn TG eAeVBEPNG, SNULOUPYLKNG KO ETTOYWYLKAG OKEWYNG.

3. NEPIEXOMENO MAGHMATO2z

Mépog A

Stolela Bewpiag umoloylopoul. Texvntr Nonpoouvn. Mnxavikiy pabnon. Neupwvikd diktua, acadng Aoyikn Kot eEeAKTIKOL
urtoloylopol.  YmoAoylotiky TG ¢dUoNG Kal UTIOAOYLOTIKE vonuoouvn. Ofuata PBeATLOTONoINoNG OTNV  UTTOAOYLOTIKN
vonuoouvn. Oewpntikeég Bepedlwoels kat mpoPAnuata. No-free lunch theorem. AladopeTikég ekboxég thg BeAtioTomnoinong
(ocuvbuaoTikr, KoBOAK, TOTIKN, UE TIEPLOPLOMOUG, KATL). MoAu-avTikelevikn BeAtiotonoinon, mpoBAnfuata Kat ehoploYEC.
E¢eAktikol urtoloyiopol kat oAyoplBpoL. O yeveTikog ahyoplOuog. Baolkég apyEG kal punxaviopotl (emhoyn, Stactavupwaon Kol
METAAAOEN). TeXVIKEG EEALENC. TEVETIKOC TPOYPOUUATIOUOC, YPAUUATIKY EEEALEN KO EEEAIKTIKEC OTPATNYIKEG. ALAPOPETIKEG
€KOOXEG YEVETIKWV Kol £EEAIKTIKWVY alyopiBuwv. Edpappoyeg. AAyoplBuol Baclopévol oTnV KOWwVLKN cuumnepldopd mAn-
Buopou. Nonpoouvn ounRvoug. BeAtlotonoinon pe ouRvog cwpatidiwv. Baoikr mpooéyylon Kot dtadopeTikEG eKSOXEG.
ZnTpata apylkomoinong, cUYKALONG Kol TEXVIKEG e€epelivnong Tou Xwpou Twv ediktwy AVoswv. E€epelivnon Kol eKUETAN-
Aeuon (exploration and exploitation). Edappoyég tng BeAtiotonoinong Ue ouRVog cwWHATISlwV. YITOAOYLOTIKA LOVTEAQ
amoLKiag LUpUNYKLWY, amotkiog peAloowyv KATL., Hiptdikol (memetic) kat Stadopo-e€ehiktikol alyoplOpuoL.

Mépog B

Neupwvika Siktua Kal VEUpwVLKOL uTtoAoylopol. BloAoyikol kat texvntol veupwveg. Aour, Baotkr Asttoupylia, Sléyepon Kot
OUVAPTNON EVEPYOTIOINONG TOU Veupwva. Ekmaidsuon, yevikeuon kat pabnon ota veupwvika Siktua. MéBodol ekmaidsuong
VEUPWVIKWV SIKTOWV. Ekmaideuon pe enifAedn. Exnaidsuon xwplg eniBAePn. Mabnon pe evioxuon (reinforcement learning).
EdapUoyEG TEXVNTWY VEUPWVIKWY SIKTUWV OTNV EMLOTAKN KaLl 0T Texvoloyla. @fpata kot mpoPARuata tafvounong
Kol TIOALVEpOUNONG. MPOUKLKOL KL U YPOUKLKOL TAEWVOUNTEG. Ta veupwvika Siktua wg taflvountég BeAtiotonoinong
TNG CUVAPTNONG KOOTOUG. Perceptron kat perceptron MOAAAMAWY eMUMESWV. MnXavEG SLaVUCUATWY UTooTNPLENG. MBavoTikd
veupwvika Siktua. Aiktua pe avadpaon, unxavég Boltzman, Siktua pe xpovo-kaBuotépnon, Slktua akTwikng Baonc.
Exnaidevon xwplg emiBAedn, Stavuopatikr kBavtomnoinon kal auto-opyavoupevol xapteg Kohonen. Neupwvika diktua
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Babeldg pabnong kat edappoyEs. ITatiotiky Bewpia TG nabnong. Epunveia g €€68ou veupwvikol Siktlou. Ikavotnta
Ta§lvOpNoNG Kal XwpeNnTIKOTNTA UVANG OTa VEUPWVLKA Siktua. ELSIKG O€pata ota KUTTAPKA QUTOUATA, OTA TEXVNTA
avooorolntikd cuotipata (artificial immune systems) kat otnv untoAoytotiki pepBpavng (membrane computing).

4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowrno ue mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Atbaockadia, otnv
Epyaotnplakn Eknaibevon, otnv Entikotvwvia
LE TOUG (POLTNTES

e XpnonT.MN.E.
v' otn Sidaockalia pe NAEKTPOVIKECG Sladdveleg,
v/ oTnV eMKOWVWVIia pe Toug GoLTtNTEG e NAEKTPOVIKO Taxudpopeio kat
nieptBAAAov TNAESLOOKEPEWG.
e Yrootiplen tng Ladnolakng SLadikaclog LECW TNG NAEKTPOVLKNG
mAatdopuag eClass.

OPrANQZH AIAAZKAAIAZ

Meptypagovtat avaAutikd o0 TPOMOG  Kat
uédodbol Stbaokaliag.
AaAééelg, Sepwvapla, Epyaoctnpiakrn Aoknan,
Acknon  [ebiou, MeAétn & avdAuon
BiBAoypagpiag, @povriatrplo, Mpaktikn
(Tomo¥<tnan), KAwuwkry Acknon, KaAAwteyviko
Epyaotripto, Aabpaaotikn Sibaokalia,
ExmaubevutikéG emokeYeLs, Ekmovnon UEAETNG
(project), Suyypan epyacias / epyaociwy,
KaAAwteyvikn énutoupyia, K.AT.

Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTH
yla kade padnaiakn Spactnplotnta kadwe Kot
oL WPEG Un kadobnyoUuevNG UEAETNG WOTE O
OUVOAIKOG  OpTo¢ epyaciag ot  eminedo
eéaunivou va avtiotolyel ota standards tou
ECTS

Apaotnplotnta ®doprog Epyaciac Eéaunvou
AloNE€eLg 39
MeAétn (un ka®obnyolpevn) 100
Ekmovnon gpyacilwv 45
E€€taon 3.5
2UvoAo Madnuarog
(25 wpeg popToU epyaciac ava MoTWTIKN 187.5
Hovada)

AZIONAOTHZIH ®OITHTQN
Meptypapn tne Stadikaociag aéloAoynong

Mwooa AéoAoynang, MéBobdol aloAdynaong,
AlQUopQWTIKA 1 Suumepaouartiky, Aokipuaoio
MoAdartAric  Emidoyrig, Epwrtrioelg Sovroung
Anavtnong, Epwrtrioels Avamrtuéng Aokuiiwy,
Emtiduon  lpoBAnudtwv, [panty Epyaoia,
Ek¥eon / Avagopda, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnplakn Epyaocia,
KAwikn  Eé€taon AocSevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avapépovtal  pnta mpoaSLopLOUEVD KPLTHPLA
aéloAdynong kat eav kat mou eivat mpooBaaotua
QITO TOUG (POLTNTEG;

H a€lohdynon kabe dpoitntr Baociletal:
(a) otn énuooila mapouaciacn TNG MPOCWILKAG Tou gpyaciag, BLBAloypadLkig
avalnTnong KoL KATovonong o€ Eva AVTIKELLEVO Tou adopd oTo pabnua,
(b) otnv eTolpacia Tou Mpocwriikol Tou dpakéAAou mou nephappavet:
(1) g epyaoieg Tou padbruarog,
(2) tnv enefepyacia tou UALKOU TG Mapouaciaong tou,
(3) TOo ekMALSEUTIKO UALKO TIOU XPELAOTNKE yLa TN SnuooLa mapouaoiaon,
(4) Tig ouvtopeg meplypadEG yia OAEG TIG MO POUCLAIOUEVES EPYOTLEG.
(c) epwtnoelg ouvtoung amavtnong emi twv (a) kat (b).

Mikpotepog nmpofLpactuog Badbuog: 5
Méyiotog pofipaocipog Babuoc: 10

5. ZYNIZTQMENH BIBAIOTPADIA

e Brabazon, A., O'Neill, M. and McGarraghy, S. (2015). Natural Computing Algorithms. Springer.

e De Castro, L.N. (2006). Fundamentals of Natural Computing: Basic Concepts, Algorithms, and Applications. CRC Press.

e Graupe, D. (2016). Deep Learning Neural Networks: Design and Case Studies. World Scientific Publishing Co Inc.

e Hassoun, M. H. (1995). Fundamentals of Artificial Neural Networks. MIT Press.

e Haykin, S. S. (1999). Neural Networks: A Comprehensive Foundation. Prentice-Hall.

e Nocedal J. and Wright, S.J. (2006). Numerical Optimization. 2nd ed. Springer.

e Ortega, J.M. and Rheinboldt, W.C. (2000). /terative Solution of Nonlinear Equations in Several Variables. SIAM.

e Parsopoulos, K.E. and Vrahatis, M.N. (2010). Particle Swarm Optimization and Intelligence: Advances and
Applications. Information Science Publishing (IGI Global).
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZz | MCDA102 EEAMHNO 2[MOYAQN | A

TITAOZ MAOHMATOZ | ANAAYZH ANOMAZEQN KAI BEATIZTOMOIHZH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL QPES MIETOTIKES MONAAES
TUOTWTLKEG LOVASEG ATMOVEOVTAL EVLALQ VLA TO GUVOAO TOU HaBRLaTOG AIAASKAAIAS
avaypate tig epdopadlaie wpeg StéaoKaAiag KaL To cUVOAO TWV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5
MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOakTIkEG UEGOHOL TOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVXAUTIKA OTO
4.
TYNOZ MAGHMATOZ | YroBdBpou
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotrtwv
MPOAMAITOYMENA MAGHMATA: | Oy,
FAQ23A AIAAZKANIAZ KAt | EAAnviK
EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.upatras.gr/courses/MATH1065/
MAGHMATOZ (URL)

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal ta uadnolaKd AmoTEAETUAT TOU AT IUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEC KAL LKAVOTNTEG KataAArAou enutéSou mou Ja
QTTOKTI/OOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwOn ToU UaSUaToG.

JuuBouleuteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypacr) Tou Emunédou twv Madnatakwyv ATTOTEAEOUATWV yLa KaOE Eva KUKAO amoudwv ouupwva [e lNMAaioto Mpoooviwv tou Evupwrnaikou
Xwpou Avwtatne Eknaibevang
o [leptypapikoi Acikteg EmutéSwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadviwv Awd Biou Madnong
xou Hopaptnuoa B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv ArtoteAeoudtwv

2T0 HABnuO MPayUATOTOoLETaL ApEVOC Ui YEVIKN TIPOCEYYLON TWV MAEOV CNUAVIIKWY HABNUATIKWY TEXVIKWY LLOVTEAO-
moinong emnuxelpnotakwyv Sltadikaolwy, adetépou mapouaotaletal pio dopnpévn pebodoloyia ebapUoynG TWV TEXVIKWY
auTWV yla t APn BéAtiotwy anoddacewv. Avallovtal PeAETEG TIEPUTTWOEWV TTPOBANUATWY TN lolknong eMmLXELproEWY
Me TN Xpron katdAAnAou Aoylopikou. Emiong, avamtiooovtal BepeAiwdelg pébodol BeAtiotonoinong yla pn YpouUika
npofAruaTa.

Me tnv oAokApwaon Tou Hadrpatog avopévetal Ot oL poltntég Ba eival os Béon:
e va S0UNO0UV £V TTOCOTIKO OVTEAO UE AOPHN) HiO TPOYHUOTIKI) KATAOoTAGH,
e va enefepyalovrtal AUCELG TTOU TTAPEXOUV BEATIOTEG TIUEG LETPWYV amOS0oNG TwV EMBUULWY Tou AT anodAcewy,
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®  va OUYKpivouV eVaANOKTIKA ogevapla pe BAon ta PETPA AUTA Kol VO TTPOaeyYi{ouv cUOTNUATIKA TNV £€epelivon
™G Soung Twv AVoewv autwv avaluovtag o BABo¢ Tov Tpomo Aettoupylog evog cuoTUOTOC.

ErutA€ov, avap£VETaL VA OTOKTOoUV:

e TN yvwon va emAéyouv TNV KatdAAnAn pebodoloyia yia tnv enilvuon olvBetwv pofAnudtwy BeAtiotonoinong,
e TNV IKAVOTNTa va cuvdudalouv SladopeTikég peBodohoyieg yia tnv emiluch Toug,

e 1n duvatodtnta uAomoinong aAyopiBuwy g TPOYPAUUATIOTIKO TtEPLBAAAOVY.

Fevikég Ikavotnteg
AauBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL AUTTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG avaypdpovtal oto lMapdptnua AUTAWUATOG Kot
napatideviar akoAovBwe) o€ moLa / OLEG ATTO AUTEC ATTOTKOTEL TO Uddnua;.

Avainitnan, avaAuon kot oovdeon SeSouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TANPOYOPLWY, LUE TN XPHON KL TWV amapaitnTwy SeBaouog 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTAL

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUaTIKAG KAt NBKIG uELIUVOTNTAG Kat evaLodnaiag o
AnyYn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKNG KOl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNG

Epyacia oe 6tedveg meptBaAlov
Epyaoia o€ Stemotnuoviko neptBaAlov
TMapdywyn VEwV EPEVVNTIKWY LOEWV

e Avalntnon, avaAuon kat ocuvBeon Sedopévwy Katl TANPodopLWY, LIE TN XPHoN KOL TWV AmapaitnTwV TEXVOAOYLWV.
e [lpocoployr) O€ VEEC KOTAOTAOELG.

e AQUn anodpdcswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

e Epyaocia og SlemotnUoVvIko TieptBAAAov.

e [lpoaywyn ™G eAeBepnG, SNULOUPYLKAG KOl ETTOYWYLKAC OKEWYNC.

3. NEPIEXOMENO MAGHMATO2

Mépog A: MaOnpatikog NMpoypappaTIonos

H povtelomoinon otn Andn anodpacewv. Eloaywyr otov Mpapuikd Npoypappatiopo. Epapuoyég Mpappikou Mpoypappo-
TWOMOU (MeAETEG MepUTTWOewWY oto marketing, Ta XPNHATOOIKOVOULKA, T Slolknon emelprocwy, K.AT.). O aAyoplOpog
Simplex ywa tnv eniAuon tou mpoPAnuatog Mpappikol Mpoypaupotiopol. Avaiuon svailoBnoiag tng Avong. Auikn Bswpla.
Mapapetpikn avaluon tg AVong pofAnuatwy Mpappikol Mpoypappatiopol. Aol alyopiBpol emiluong tou povtélou. To
MOVTEAO TOu TPOPANUOTOC HETAdOPAG KOL OL TIO YVWOTEC TMapaAlayéG Tou (mpoPfAnua petadoptwong, mPoRAnua
ekxwpnonc). Movtéla BeAtiotomnoinong MPoBANUATWY SIKTUWTAG avaAuong (eAaxiotng Stadpounc, {euyvuovtog dévtpou,
UEYLOTNG PONG, PONG EAGXLOTOU KOOTOUG, TIPOYPAUUATIONOU £pywv PERT/CPM, Siktuwth pueBodog Simplex). MoAukpLtriplog
YPOUULKOC TIPOYPOUMATIONOG (MTPOYPAMUATIONOG oTOXWY), teptBalhovoa Avaiuon AeSopévwy (DEA). XapaKTnpLOTIKEG
edapuoyEg, evueAifia poviEAwy e xprion duadikwy petaBAntwy, alyoplBuog kKAadou kat dppayng, nebodol meploplopol
Tou £dIKTOU Ywpou (Gomory). Baowkd XapaKTnpLOTKA TPOBANUATWY SUVOULKOU TIPOYPAUUATIONOU, Labnuatikn dtatinwaon
pebBodoloyiag. To mpoPAnua sAdaxiotng dtadpounc. To MPOPANUO AVTIKOTACTACNG epyaleiwy. To MPOBANUA KOTAVOUNG
UAWKoU. To mpoPBAnua tou BEAtiotou doptiou. To mMpoBAnUa Tou MAavVOSIou eundpou. To PoVTEAO TNG BEATLOTNG TOCOTNTAC
napayyeliog (EOQ) kot oL o yvwoTEG apoAAayEC Tou. Oswpla TPOOSOKWEVNS XPNOLUOTNTOC, AVAmapAoTach MoLyviwy,
OTPATNYLKEG, N Loopportia katd Nash otig Siadopeg ekSOXEC TNG (TUTOXPOVEG KIVIOELG, EKTETAMEVA TtaiyvLa, emavaAapfa-
VOUEvVa Ttalyvia, Bavotika maiyvia). To mpoBAnUa TNG SLUMPAYUATEUGNG KAl i GO TOU 0TI KOWWVLKEG ETLOTHLEG.
Anponpaoiec. E¢eAiktikn Oswpia Natyviwv. Wuxoloyikn Oswpla Matyviwv. AAyoplBuikr Oswpia Matyviwv.

Mépog B: AplOuntikég pEBodot pun ypapikig BeAtiotonoinong Xwpic meploplopolg

To mpOBANUA TNG KU YPOUULKNAG BeATioTomoinong: padnuatikr dtatinwaorn, katnyopieg pebodwv, Tomko Kat oAlko BEATLOTO,
pobnuatiko unopabpo. No free lunch theorem for optimization. JuvBrkeg Aplototntag. Emavainmriky Stadikaoia,
KpLtnpla tTeppatiopol. MéBodol ypappikng avalntnong (Line Search Methods). ZtpatnyLkég mPoodLopLopol ToU UKoug
BrAuarog (exact kat inexact). Mn akpLBelg oTpATNYLKES YPARMLKAG avaltnong: ouvBrnkeg Armijo, kaumuAotntag, Wolfe,
Strong Wolfe kat Goldstein. Backtracking line search. MéBodoL: Steepest Descent, Newton, Line search Newton, Conjugate
Gradient, Quasi Newton. Edapuoyég.
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4. AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LE TOUG (POLTNTEG

e Xpnon T.MN.E.

v' otn Sidaokalia pe NAeKTPOVIKECG Sladdveleg,
v' otnv ekudBuvon katdAAnAwv Aoyiopkwv (Excel, Lingo, K.ATt.).
e Ymootiplen tng padnotakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.

OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyaciag E§aurvou
Meplypagovtar  avaAutikd o0 TPOmoG  Kal
uédodot Stéaokaliag. p
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan, ALOO\SEELQ 39
Aogknon  [ebiou, MeAétn & avdAuon
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | MeAétn (un kaBodnyoluevn) 100
(TortoO9€tnon), KAwiwkn Aocknon, KoAAirexviko . .
Epyaotiipto, Awabpaotikn Stbaokalia, Ekmovnan epyaoiwy 45
EKTTULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Zuyypagri epyacias / epyaoiwy, E€€taon 3.5
KaAAwteyvikn dnutoupyia, K.AT.
Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTN
yla kae padnaotakn Spactnplotnta Kadwe Ko S6vodo Madrparog
oL WPEG Un kaedobnyouuevns UEAETNG WOTE O . , , . ,
e YT S G A A (25 wpeg POpTOU epyaciac ava MIoTWTIKA 187.5
efaurvou va avtiotoel ota standards tou Hovada)

ECTS

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AfloAdynong, MéSobdor aioAdynong,
AlpopQwTLkr) 1 SUUTEPACUATIKY, AoKiuaoia
MoAXamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwrtrioels Avamrtuéng Aokiyiiwy,
Ermtiduon  lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAk Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal  pnta mpoaSLopLOUEVD KPLTHPLA
aéloAdynong kat eav Kot mou eivat mpooBdaaotua
QIO TOUG (POLTNTEG;

Mo tnv emtuxfi oAokAnpwaon tou pabnuatog mpénet va mopadobolv Kat ol 3
EPYOCLEG TIOU OVOKOWWVOVTAL TIAVW OTLG OTIOLEG UTIAPXEL UTIOXPEWTIKNA TTPODOPLKN
e€€étaon. To pabnua Sev €xel emumAgéov ypamtr e€€taon.

Mukpotepog poBLpaciuog Babuog: 5
Méylotog npofipacipog Babuoc: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Bazaraa, M.S., Jarvis, J.J. and Sherali, H.D. (2010). Linear Programming and Network Flows. 4™ ed. Wiley.
e Bertsekas, D.P. (1999). Nonlinear Programming. Athena Scientific; 2™ ed.
e Chong, K. P. Edwin and Stanislaw, Zak H. (2017). An Introduction to Optimization. 4™ ed. Wiley.

e Dennis, J. E. and Schnabel, R. B. (1987). Numerical Methods for Unconstrained Optimization and Nonlinear Equations. SIAM.
e Griva, |., Nash, S.G. and Sofer, A. (2009). Linear and Nonlinear Programming. 2" ed. SIAM.

e Hillier, F.S. and Lieberman, G.J. (2015). Introduction to Operations Research. 10" ed. McGraw-Hill.

e Luenberger, D.G. and Ye, Y. (2016). Linear and Nonlinear Programming. 4*" ed. Springer.

e Nocedal, J. and Wright, S. J. (2006). Numerical Optimization. 2nd ed. Springer.
e Rao, S. S. (1992). Optimization. Theory and Applications. 2nd ed. Wiley.

e Ravindran, A.R. (ed.) (2009). Operations Research Methodologies. CRC Press.
e Ravindran, A.R. (ed.) (2009). Operations Research Applications. CRC Press.

e Tadelis, S. (2013). Game Theory: An Introduction. Princeton University Press.
e Taha, H.A. (2017). Operations Research. An Introduction. 10" ed. Pearson Education Limited.

e Williams, P.H. (2013). Model Building in Mathematical Programming. 5™ ed. Wiley.

e Winston, W.L. (2004.) Operations Research. Applications and Algorithms. 4" ed. Cengage Learning.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZz | MCDA202 EEAMHNO 2[MOYAQN | A

TITAOZ MAGHMATOZ | AATOPIOMOI KAl AOMEZ AEAOMENQN

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL

. . . . . , QPEZ2 NIZTQTIKEZ MONAAEZ
TILOTWTLKEG LOVASEG ATIOVEOVTAL EVLOLA VLA TO CUVOAO TOU Hobnpatog
7 . . ] AIAAZKAANIAZ
avaypate TG eBdopadlaieg wPeg SL6A0KAALAG KL TO CUVOAO TwV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5

MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOaKTIKEG UEGOHOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
4.

TYNOX MAGHMATOZ YrioB&Bpou
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotritwv

MPOAMAITOYMENA MAGHMATA: | Oy,

FAQZZA AIAAZKAAIAZ Kat | EAAnviki

EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOS (URL) https://eclass.math.upatras.gr/courses/MSC-MCDA115/

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal ta uadnolaKd AmoTEAETUAT TOU AT IUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEC KAL LKAVOTNTEG KataAArAou enutéSou mou Ja
QTTOKTI/OOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwOn ToU UaSUaToG.

JuuBouAeuteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypacr) Tou Emunédou twv Madnatakwyv ATTOTEAEOUATWV yLa KaOE Eva KUKAO amoudwv ouupwva [e lNMAaioto Mpoooviwv tou Evupwrnaikou
Xwpou Avwtatne Eknaibevang
o [leptypapikoi Agikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiouv lNpoaovtwv Awd Biou Madnong
xou Hopaptnuo B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv ArtoteAeoudtwv

Me tnv oAokAnpwan tou Habnuatog ot GoLTNTEC AVOUEVETAL VA €X0UV KOTAVONOEL TIG SLadOPETIKEG TPOCEYYIOELG TTOU
umapyouv petafl “ocupBatikwv”’ alyopiBuwv kat aAyopiBuwv yla peydAo cuvola SeSopévwy, OmMwe tnv aduvauia
amoBnKevong Twv Se60UEVWV OTNV KEVTPLKH VAN KaL TV avaykn Snuloupyiag Souwv Sedouévwy otnv deutepelovoa
MVAUN. AVOUEVETOL VO £XOUV KATOVONOEL KATIOLOUG aAyopLlBuoug yia peyaia dsdopéva Kabwg Kal T uebodoug avaAuong
TouG. Oa 600¢l £udacn oe CUYKEKPLUEVEG ONUAVTLKEG EPAPLOYEG.
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https://eclass.math.upatras.gr/courses/MSC-MCDA115/

Fevikég IkavotnTeg
AauBavovtag urtoYn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (ONTWE UTES avaypdpovtal ato Mapaptnuo AUTAWUATOS Kot
napatideviar akoAov9we) o€ moLa / OLEG ATTO AUTEG ATTOTKOTEL TO Uddnua;.

Avainitnaon, avaAvon kot oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPION KL TWV amapaiTnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Kot OTNV TOAUTTOALTIOULKOTN T

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr) o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUaTIKAG KAt NBKIG uteuduvoTNTAG Kot Evatodnaoliag o
Anyn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyrn tnG eEAeUIEPNG, SNULOUPYIKNG KAL ETTOYWYLIKNG OKEYNS

Epyaoia oe 6ie9vég meptBaiiov
Epyaoia oe iemiotnuoviko neptBailov
TMapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalitnon, avaAuon kat ouvBeon Sedopévwy Kat TANPOPOopLWY, LIE TN XPHoN KOL TWV AMapaiTtnTwV TEXVOAOYLWV.
e [lpocoployr) O€ VEEC KATAOTATEL.

e AQUn anodpacswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

e Epyacia og Slemotnuovikd meplBailov.

o [lpoaywyn ™G eAeBepNG, SNULOUPYLKAG KOl ETTOYWYLKAC OKEWYNC.

3. NEPIEXOMENO MAGHMATO2

(i) ZUvtoun eloaywyn/enavaAnn otig Bdoelg dedopévwy kot ota Suothpata Alaxeiplong Baoswv AeSopévwy. IXECLAKES
BA kaw SQL. (ii) MéBobol anobrkeuong, eloaywyng, Staypadnig kat avalitnong os BA (emavaAnyn). Tafwounuéva Apxela,
Mivakeg, deikeg, Hashing, 6évépa, B 6£vdpa kal B+ 8évdpa. (iii) MpoBAiuata kat cupBiBacpol (tradeoff) og peydia civoha
Sebopgvwy, otnv dnuioupyia, avaveéwaon kat avalntnon g BA. Movtéha Elc68ou/EEGS0U, tepapyia pvrung, to Movtélo
Mpoomnélaong Altokou, DAM. Mapadeiypata. (iv) AAyoplBuol taflvounong oto dioko. Merge sort. Avaluon. Alaipel kat
Baoileve. To povtédo DAM, edappoyeg. Cache oblivious kat non-oblivious, alyéplBuol. (v) Napadeiypata, povtéa, avaiuon.
SupBBacpoi etoaywyng/avalitnong. KatdAMnAeg Sopég Sedopévwv. (vi) Oéuata uhomoinonc. Anoddoaon. (vii) Eloaywyn/ena-
vaAnyin otnv e€6puén Sedopévwy. Elcaywyn otnv Unxavikn padnon. (viii) MpoypapaTioTIKES TEXVIKES yLa peyaAa Sedopéva.
MapReduce, Hadoop. ®uaotkr opyavwon. Awddopot alydplBuol oto povtélo. (ix) Avarapdotacn, LSH ywa keipeva. Metpa
andotaong. (x) To povtélo. AstypatoAnyia oe poég. Ohtpdplopa dedopévwy. Extiunon. (xi) AvdAluon cuvdéopwy kat
OUOXETIOEWV.
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4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoéowro e mpoowrno, EE amootacews
ekmaideuan KA.

Mpoowmno pe mpdowmno

XPHZH TEXNOAOIIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LE TOUG (POLTNTES

e Xpnon T.M.E. otn didaockahio pe NAEKTPOVIKEG SLadAveLEG,
e Yrmootipién tng pabnotaknig Stadkaciag HEow TG NAEKTPOVIKNAG

mAatdpopuag eClass.

OPTANQZH AIAAZKAAIAZ

Meplypagovtatr  avaAutikd o0 TPOmMoG  Kal
uédodot Stéaokaliag.
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon,
Aogknon  [lebiou, MeAétn & avdAuon
BiBAoypapiag, @povriatrplo, Mpaktikn
(Torto9€tnon), KAwwn Aoknon, KoaAAwrexviko
Epyaotiipto, Aabpactikn Sbaokalia,
Exmaubeutikéc emiokeYeLg, Ekmovnon UEAETNG
(project), Suyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEC UEAETNG TOU @oLTNTh
yla kae padnaotakn dpactnplotnta Kadwe Ko
oL WPEG Un kadobnyoUuevNG UEAETNG WOTE O
OUVOAIKOG  (pOpTO¢  epyaciac o€ eminedo
efaunvou va avtiotoel ota standards tou
ECTS

Apaoctnpiotnta ®oprog Epyacioag E§aurvou
Aladéelg 39
MeAétn (un kabobnyolpevn) 100
Ekmovnon gpyactlwv 45
E&€taon 35
2Uvoldo Madnuatog
(25 wpeg POpTOU epyaciac ava MIoTWTIKA 187.5

Hovada)

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwaooa AéloAdynang, MéSobot aloAoynong,
AlUopQWTLKY 1) SUUMEPAOUATIKY, AoKuaoia
MoAAamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwrtrioels Avamtuéng Aokuyiiwy,
Ermtiduon  MpoBAnuatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyacia,
KAk Eéétaon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal pntd mPoablopLOUEVD KPLTHPL
aéloAdynong kat eav kot mou eivat mpooBdaotua
QIO TOUG (POLTNTEG,

Mparmth e€€taon (100%).

Mukpotepog poBLBaotpog Badbuoc: 5
Méyiotog npofLpacipog Babuodcg: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Bender, M.A. and Kuszmaul, B.C. Data Structures and Algorithms for Big Datasets.
e Blum, A. Hopcroft, J.E. and Kannan, R. (2017). Foundations of Data Science. Cornell University.

e Leskovec, J., Rajaraman, A. and Ullman J.D. (2014). Mining of Massive Datasets. 2nd ed. Cambridge University Press.

e Zafarani, R., Abbasi, M.A. and Liu, H. (2014). Social Media Mining. An Introduction. Cambridge University Press.

INUELWOELG TWV SLEACKOVTWV.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

SYMMETEXONTA IAPYMATA** | Baoelg AeSopévwy kat EEopuén Asdopévwv

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZz | MCDA203 EEAMHNO zMOYAQN | B

TITAOZ MAGHMATOZ | BAZEIZ AEAOMENQN KAI E2OPY=H AEAOMENQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL QPES MIETOTIKES MONAAES
TUOTWTLKEG LOVASEG ATMOVEOVTAL EVLALA YLA TO GUVOAO TOU LOORaTOG AIAASKAAIAS
avaypate tig epdopadlaie wpeg StéaoKaAiag KaL To cUVOAO TWV
TUOTWTIKWV HOVAS WV
Aalé€elg 2 7.5
Epyaotnplo 1
Mpoo¥<ate oelpéc av ypelaotei. H opyavwan dtbaockaldiac ko ot
SLOaKTIKEG uEBOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
4.
YrnoBadpou , levikwv Vwoewy,
Emtotnuoviknc Meptoxrg, Avamtuéng
Agélotritwv
NPOAMNAITOYMENA MAGHMATA: | Oy
FAQ2ZA AIAAZKANIAZ KAt | EAAnviK
EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.upatras.gr/courses/MATH1085/
MAGHMATOZ (URL)

2. MAOGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypdpovral Ta padnolakd AmoTEAETUATA TOU UATTUATOG OL OUYKEKPLUEVES YVWOELS, SEELOTNTES KAl LKAVOTNTEG KataAArAou enutédou mou Ja
QITOKTIIOOUV OL (POLTNTEG UETA TNV ETULTUXI OAOKANpWoN TOU Lo UaTOG.

JuuBouleurteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypapr) tou Ennédou twv Madnatakwy AloTEAEoUATWY pLa KaOe Eva KUKAO amoudwv auupwva ue MAaioto Mpoodviwy tou Eupwrnaikol
Xwpouv Avwrtatng Eknaibevong
o [leplypapikoi Acikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAataiou lMNpoadvtwy Awd Biou Madnong
xou Iapaptnuo B
o [lepiAnmtikdg O8nyoc ouyypaprc Madnaotakwv ArtoteAeoudtwyv

Me to padnua autd o dpottntrg Ba pnopel va xpnotomnolel uTtoAoyLoTkEG HeBASoUG yla TRV emilucn MPoPANUATWY TNG

Emotiung Asdopévwy. 2To TEAOG AUTOU TOoU paBrpatog o ¢oltntrg Ba £xeL MepALTEPW avVATTTUEEL TIG akOAoUBEeC SefloTNTEC:
e TposTOlHAcia, KaBapLoUOG Kal omTikonoinon Twy dedouévwy cuvdualovtag SQL kal R,
e  KaTOovonon Twv HeBOSWV EMITNPOUHEVNG, NUL-ETILITNPOUEVNC KAL W EMLTNPOUUEVNG LABnong,
e KavOTNTa SLakplong Twv dtadopwyv PeTafl Twv PeBOSWVY TIPOKELUEVOU Vo UTTOPEL va eTIAEEEL TNV KATAAANAOTEPN
yla to mpoPAnua ou KaAsital va emAUOEL,
e KavOTnTa £DAPUOYNE AUTWY TWV PEBOSWV otn AUon mpoBAnuATwyY e Xprion t¢ YAwooag R.

Metd thv emutuxr napakohouvBnon tou pabruatog, o dpoutntig Ba eival oe Beon va Sivel Aboelg oe TMPAyHATIKA |

poPAuOTO XpNOLUOTIOLWVTOC pio KATAAANAN nEBobo e€0pulng dedopévwy.

TMHMA MAGHMATIKQN
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Fevikég Ikavotnteg
AauBavovtag urtoYn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (ONTWE UTES avaypdpovtal ato Mapaptnuo AUTAWUATOS Kot
napatideviar akoAov9we) o€ moLa / TOLEG ATO AUTEC ATTOTKOTTEL TO ddnua;.

Avainitnaon, avaAvon kot oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPION KL TWV amapaiTnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Kot OTNV TOAUTTOALTIOULKOTN T

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr) o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUTIKNG kat NBkrG uteUIUVOTNTAG Kt Evatodnaiag o
Anyn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyrn tnG eEAeUIEPNG, SNULOUPYIKNG KAL ETTOYWYLIKNG OKEYNS

Epyaoia oe 6ie9vég meptBaiiov
Epyaoia oe iemiotnuoviko neptBailov
TMapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalitnon, avaAuon kat cuvBeon Sedopévwy Kat TANPobOoPLWY, LE TN XProN KOL TWV oITopaLiTnTWV TEXVOAOYLWV.
e [lpocoployr] O€ VEEC KOATAOTATELG.

e AQUn anodpacswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

e Epyacia og Slemotnuovikd meplBailov.

o [lpoaywyn ™G eAeBepNG, SNULOUPYLKAG KOl ETTOYWYLKAC OKEWYNC.

3. NEPIEXOMENO MAGHMATO2

Mépog A: Oswpia

(i) Eloaywyn ot Baocelg Asdopévwy, SQL. (ii) Mpoetolpacia Aedopévwy. KabBaplopog twv dedopévwy (data cleaning).
SupmAnpwon eANutwy Tywv. (iii) EmBAenopevn pabnon: Aévtpa anodaong, Kovtvotepol yeitoveg, umeibllavol alyoplbuol,
olykplon ueBOdwv talvounong, opadeg taflvopntwy. (iv) Naivdpdunon: MoAamAr] ypappikn movdpounon, Aévtpa
nipoBAEPewv, Neupwvikd Aiktua. (v) Emdoyr avefdptntwy petofAntwv: MéBobdol diltpou kat mepttuAiypatog, MéBodog
Avaluong Kopuwwv Zuviotwowv. (vi) Mn-eruPAenopevn pabnon: Zuotadomnoinon (Clustering), Movtéla lepap)lkng
Juotadomnoinong kat Mukvotntag. (vii) Kavoveg cuoxetiong, Apatol mivakeg. (viii) MeydAa Asdopéva (Big Data): Hadoop
kot MapReduce.

Mépog B: Epyactrplo

H yAwooa R ywa tv Emotiun twv Aedopévwy, Queries oe moAAamAoUG Tiivakeg pe tnv evioAr JOIN, Tedeotég. Subqueries.
Y0vbeon pe R, Xpron makétwv tng R: sgldf, lattice, ggplot2, dplyr, party, C50, Rattle, mir, randomForest, rpart, caret,
factoextra, cluster, fpc, arules, arulesViz, RHadoop.

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA




4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoéowro e mpoowrno, EE amootacews
ekmaideuan KA.

Mpoowmno pe mpdowmno

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Exknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTEG

e Xpnon T.M.E.

v' otn Sidaockalia pe NAEKTPOVIKECG Sladdveleg,

v' otnv ekudBuvon yAwooag R.

e Ymootiplen g padnolakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.
OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyacioag E§aurvou
Meptypagovtat avaAutikd o TPOmoG Kot
uédobol Stéaokaliag. AL 26
AaAéewg, Seuwvapla, Epyaotnpiakrn Acknon, LoAEgeLs
Aoknon  [lebiou, MeAétn &  avdAuon Epyaotnplo 13
BBAwoypapiag,  @povuotiplo,  Mpoktikn MeAétn (un kaBodnyolpevn) 100
(ToroO9€tnon), KAwiwn Aoknon, KoAAirexviko . 7
Epyaotiipto, Atabpaotikn Stbaokalia, Ekrovnon epyaolwv 45
ExmaubeuTikéG emIoKEYELS, Ekmovnon UEAETNG
(project), Zuyypagri epyacias / epyaoiwy, E€€taon 2.5
KaAAwteyvikn dnutoupyia, K.AT. Eﬁétaon epyaotnp'tou 1
Avaypd@ovtal oL WPEC UEAETNG TOU @oLTNTh
yla kae padnaotakn dpactnplotnta Kadweg Ko Z0vodo Madriparoc
oL wpe kadoSnyouuev eAETNG WOTE 0 , , , , ,
pes Hi VOBHEVITS HERETS (25 wpeg POpToU epyaciac ava nLoTWTIKA 187.5

OUVOAIKOG  (pOpTO¢ epyaciac o eminedo
efaurivou va avtiotoei ota standards tou
ECTS

povaéda)

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AéloAdynong, MéSobdor atoAdynong,
ALUOopQWTLKY 1) SUUMEPAOUATIKY, AoKuaoia
MoAdartAric  Emidoyrig, Epwtrioelg Z0vtoung
Anavtnong, Epwrtrioeis Avamrtuéng Aokiuiwy,
Ermtiduon  MpoBAnuatwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnplakrn Epyaocia,
KAk Eéétaon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal pntd mPoabdLopLOUEVA KPLTHPL
aéloAdynong kat eav kot mou eivat mpooBdaotua
QIO TOUG (POLTNTEG;

e [pamnth eéétaon (50%)
e E&ftoon oto gpyaotiplo (25%)
e Epyaoieg (25%)

Mukpotepog tpoBLpaciuog Babuog: 5
Méylotog npoPipacipog Babuocg: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Beard, B. (2016). Beginning SQL Server R Services: Analytics for Data Scientists. Apress.

e Torgo, L. (2016). Data Mining With R: Learning With Case Studies. CRC press.
e Wickham, H., and Grolemund, G. (2016). R for Data Science: Import, Tidy, Transform, Visualize, and Model Data.

O'Reilly Media, Inc.

e Zaki, M.J. and Wagber, M. Jr. (2017). E£6puén kat AvaAuaon Asdouévwv: Baoikéc Evvoleg kat AAyoptduol. EkSooeLg

KAewbaplBuoc EME.

e Bepukiog, B., KaykAng, B., kat Ztavpomoulog, H. (2015). H Entotnun twv Asdoucvwv Méoa ano t Nwaooa R.
[NAektp. BLBA.] ZUvSeopog EAANViKwY Akadnuaikwv BiBAloBnkwv. AtaBéoio oto http://hdl.handle.net/11419/2965
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | OETIKQN ENIZTHMQN

TMHMA/LYMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METANTYXIAKO NMPOrTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH XTHN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.Z. | (MCDA)

EMINEAO ZMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZ | MCDA103 EEAMHNO 2MOYAQN | B
MNIGANOTIKA MONTEAA ME XPHZH AEAOMENQN 2TH AIAAIKAZIA AHWHZ
TITAOZ MAGHMATOZ ANOMAZEQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
0€ MEPIMTWON TOU OL TILOTWTLKEG LOVASEG OTTOVELOVTOL OE SLAKPLTA EPN EBAOMAAIAIES
Tou padrpatoc m.. AlaAé€elg, Epyaotnplakec Aok oeLg K.ATL. Av oL QPES NISTOTIKES MONAAES
TILOTWTLKEG LOVASEC QUMOVEOVTOL EVLALA YL TO CUVOAO TOU HaOruaTog
avaypate tig efdopadlaies wpeg StéaokaAiag KaL To cUVOAO TwWV AIAAZKANIAZ
TUOTWTLKWV LOVAS WV

AloNE€eLg 3 7.5

Mpoo¥<ate oelpéc av ypelaotei. H opyavwaon dtbackadiac kat ot
SL6aKTIKEG uEGOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
4.

YroBadpou , Mevikwy MVwoewy,
Emttotnuovikiic Meploxrg, Avamtuéng
Aglotritwy

MPOAMAITOYMENA MAGHMATA: | 'Oy,

FNQZEA AIAAZKAAIAZ KOt | EAANVLKE
EZETAZEQN:

TO MAGHMA NPOI®EPETAI 3E | Nou
®OITHTES ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.upatras.gr/courses/MATH1071/
MAGHMATOS (URL)

https://eclass.math.upatras.gr/courses/MATHDEP241/

2. MAOGHZIAKA ANOTENAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal to uadnoLloKd AImOTEAEGUAT TOU UADIULATOG OL CUYKEKPULEVES YVWOELS, OEELOTNTEG KL LKAVOTNTES KataAAnAou emutédou mou Ja
QITOKTHOOUV OL (POLTNTEG UETA TNV ETULTUXN OAOKANpwWonN ToU Lo UaTog.
JuuBouleurteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypapr) tou Ennédou twv Madnaotakwy ATOTEAECUATWVY pLa KaOE Eva KUKAO armoudwv auupwva ue MAaioto Mpooodviwy tou Eupwrnaikou
Xwpov Avwratng Eknaibevong
o [leplypapikoi Acikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiou lMNpoodvtwy Awd Biou Madnong
xou Iapaptnuo B
o [lepiAnmtikog O8nyog ouyypaprs Madnaotakwv AltoteAeoudtwv

JTOX0C TOU MOPOVTIOG pabnuotog eival n mapouaciacn kot epapuoyr) EVOg GUVOAOU HaBnNUATIKWY TEXVIKWY, TIou Ba
XpnotpornotnBouv yla tov oxeSlaouo, tnv BEATIoTn anddoon Kal afLoMLoTia CUOTNHATWY TIOU AELTOUPYOUV KATW amod
TOUG KAVOVEC TNG Tuxalotntac. To pabnua amoteAsital and Suo uépn. 2to A’ Mépog mapouclalovtal TEXVIKEG yla TNV
BeAtiotomoinon tng emiboong ouCTNUATWY TAPOXNG UNNPecwwv He xpnon ©&edopévwy, evw oto B’ Mépog
TMAPOUGCLAIOVTaL KOl avamtuooovtal Tilavotikd mpotuma kot péBodol yla tn UeAétn Sedopévwy amotuxiag otnv
QLOTILOTIAL NXOVIKWY GUOTNUATWV.

Me tnv oAokApwaon Tou Habrpatog avopévetal Ot oL poltntég Ba eival os Bgon:

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA
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® VO KATAVONOOUV TIG BACLKEC €VVOLEC AELTOUPYLAG KAl TNV SO TwV MTPOoBANUATWY TTOU avTlUeTwrti{ouy ta
CUCTAUOTA TTOPOXAG UTTNPECLWVY,

e va avamtiooouy Kal va ebapuolouv HoOnUaTika/avaAUTIKA LOVTEAD YLO TNV EMAUGCN QUTWV TWV TPORANUATWY,

® VO KOTAVOOUV T CTPATNYLKA KOl ETIXELPNOLOKA eMineda anoddcewv kol va eival oe B€an va emAéyouv thv
KataAAnAn pebodoloyia Abong yla tnv unoothpLén kabe tumou anddaong,

e va xpnoluomnololv KatdAAnAa AoyLloptkd pe tTnv BonBeta Twv omolwv va Aapupavouy arnodAceLg yla ta UTO LEAETN
OUOTAMOTA EKUETAHAEVUOLEVOL TTAPEXOUEVO SESOMEVA amtd TNV AELTOUpYLA TOUG.

e Va KATOWVOHROOUV TOUG TPOmoug cuAoyng Sedopévwy aflomiotiag (xpovol {wnc, aplBpol armoTuxLwy) Kat va avamtiooouy
Kal va epappdlouy oTtaTloTkEG HEBOSOUG avaluong Kat eppnveiag Twv 6e60UEVWV QUTWVY E OTOXO TNV TTApoxN
TIAnpodopLWV 0E BEUATO LNYOVLIKWV.

e va avTtAapBavovtal mwe n KAtavonon Tou oXeSLaopol eVOG CUCTAATOG, OTWG ELVaL TLY. £va cUoTNA
TNAeTKowwviag f éva cUOTN O SLAVOUNG EVEPYELAG OE HLA LEYAAN TIOAN, UIOpPEL va 08Ny oL o€ BeAtiwon TG
anodoong Tou CUCTAUATOG,.

e va yvwpilouv BEATIOTA pOVTEAQ cUOTNUATWY TIOU gpdavilovtal otn olyxpovn BLBAloypadia Kot va LEAETOUV
XOPOKTNPLOTIKA TOUG OXETLIOMEVA [E TNV AELOTILOTIO TOUG JE XPrON Kol avamtuén evvolwv tng MBavotntag Kot Tng
ZTOTLOTIKAG.

Fevikég Ikavotnteg
AauBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMWE QUTEG avaypdovtal oto lNapdptnua AUTAWUATOS Kot
napatidevrat akoAoUdwe) o€ moLa / OLEC ATO AUTEC AITOOKOTEL TO pddnua;.

Avadlitnon, avaAuaon kat ouvOeon Sebouévwy kat SXeSLaoUOS KaL Staxeiptan Epywv

TANPOYOPLWY, LUE TN XPHON KL TWV amapaitnTwy SeBaou0G 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTAL

TexVOAoyLWV 3eBaoog oto puaotko meptBaAlov

[pocapuoyr o€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAUaTIKC kat Bk G uteuduvOTNTAG Kat evaLodnaiog o
AfYn anopdacewv Jéuara puAou

Autoévoun epyaocia A0KNON KPLTIKNG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNGS, SNULOUPYIKIG KAl ETTAYWYIKNG OKEWYNG

Epyaocia og 6ieOvég meptBaAiov
Epyaoia o€ Stemotnuoviko neptBaAlov
Mapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalntnon, avaAuon kat cUvBeon SeSopévwy Kat TANPodopLwY, LE TN XProN KAl TWV omapaitnTwy TEXVOAOYLWV.
e [lpocappoyr o€ VEEC KATOOTAOELG.

e ANYn amodpacswv.

e  Autovopun epyaocia.

e  Opadikn epyacia.

e Epyoaoia o Slemiotnuoviko eplBaiAov.

o [lopaywyr VEWV EPEUVNTIKWY LOEWV.

e AOKNGON KPLTLKNG KOl LUTOKPLTLKNAG.

e [poaywyn tng eAeUBOepng, SNULOUPYLKAC KaL EMAYWYLKAG OKEYNG.

3. NEPIEXOMENO MAGHMATOZz

Mépog A: BeAtiotonoinon enioong oToXOoTIKWVY CUCTNUATWY TIAPOXAG UTtNPECLWYV UE XPrion SE60pEVwV

MeA€tn TnAedWVIKOU KEVTPOU KAl TUAHATOG EKTAKTNG OVAYKNG, LEAETN CUOTNUATWY APOXNG UTNPECLWY Bacllopevol
oe 6edopéva, epapoYES, oevApLa TIEMEPOCEVOU 0pilovTa, TEPLOSIKA LEAETN, OE OTATLOTIKY LooppoTia. EUmelpikr avaiuon
Ue xprion Staypaupdtwy. H onpacio Twv LETPRoewy: avalucon Kot EAeyxoc, oUVEEoN e TO OTOXO TG eMixeipnong. MéBodol
QTOKTNONG SE6OUEVWY: QUTOUOTOMOLNUEVA CUCTHLOTA TTPOCWTTO KE TPOOWTTO (TNAEPWVIKA KEVTPA). METPAOELS BOOLOUEVES
oTIg ouvaAhayEg: banktellers, telephone, internet, transportation, administrative. JUVOTITIKA OTATIOTIKA OTOLXEl KO
epyaleia: petafoAég pe Tnv mapodo tou xpovou, Slaypaupata Pareto, lotoypaupata, Staypappata Fishbone, Scatterplots.
DSPERT/CPM, Siktuat BPR, Soukd otolxsio: meldteg (B€oeig epyaoiag), Spaoctnplotnte, mopol, Stadikaoisg (SLadpop£g).
Meplypadlkeg eVWOLOAOYIKEG EVOTNTEG: Slaypappa Spaotnplotntac, Stdypauua mopwv, cuvduaopévo Slaypaupa (Apaotn-
plotnta+Nopol), Slaxeiplon €pyou: SUVOULKO-OTOXAOTIKO TAQLGLO. Xprjon oupwv avapuovrg péow DSPERT/CPM. KaBoplopdg
XWPNTIKOTNTAG otaBuou efumnpétnong. MovtéAa porg Twy SIktuwv eEunnpEtnong. Eva mpooSLloploTiKO LOVTEAD EVOG
otaBuou efumnpétnong. Ebapuoyég otnv oteAéxwon tou cuotnuatog (staffing). Aladikaoia Poisson, KALLAKwGON Kal

Kevtpdplopa Sedopévwy, Suvauikn Tuxaia kivnon, xpovika e€aptnuévn dladikacio Poisson yla tnv kivnon 6eSouévwy |
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oto S1abikTuo, uTtoAoYLoUOG Tou TipoadepdUEVOU GopPTiou, KATAVOUEG TUTTOU ddaong. MpoPAedin. MeAéTn Twv Bacikwv
oUOTNUATWY Kat SIKTuwv. MeAétn tnAedwvikwy KEvipwy, To M/M/n+G clotnua, oxedialovtag tnAebwVIKA KEVTPA e
avuropovoug miehdrteg Erlang-B/C: avdAuon kal acuumtwtiky cupnepldopd, xpovopetaBAnta doptia ewoddou, Slayeiplon
gpyatikol duvaptkou, Erlang-B/C/A oto kabeotwg QED, Xpovikd £aptnpévn avaAlucn CUCTNUATWY AVAPOVHG. XPOVIKA
petaBaAlopeveg oupég kal SpopoAdynon Baolopéveg otig Se€LotnTeC (SBR). Mpoypapatiopog eEunnpetnth, SpopoAdynon
meAatwy Kal oteAéxwon poowritkol. E-DrivenSBR: otpatnykég deiktwv. QEDSBR: ELSIKEG TEPUTTWOELG. AlOTAGLOAOYNON
£VOG TNAEPWVIKOU KEVTPOU.

Mépog B: A§lomiotia punxavikwv cucTRUATWY

Avahuon debopévwy amotuxiog. AvadAluon gAéyxou Kal cuvtipnong. Aflomiotio cuotnudatwy. Mevikég péBodol umoloylopol
aglomiotiag. Aflomotio LoVOTOVWY CUOTNHATWY. AELOTILOTIO TIPOTUTIWY CUCTNUATWY Kot SIkTuwv. Opdyuata aglomiotiag.
MéEtpa omoudaldTNTAG TWV CUVIOTWOWV EVOG CUOTAUATOG. AloOeoludTnTA KAl OUVTAPNON CUCTNUATWY. YroypadEg
OUOTNUATWY. MEAETN XAPAKTNPLOTIKWY QELOTILOTIAG CUCTNUATWY PECW TWV UTIOYPADWY TOUG. TEXVIKECOSNYOULEVEG OO
Sedopéva yla TNy ekTipnon tng alomotiag.

4. AIAAKTIKEZ kot MAOHZIAKEZ MEOGOAOI - AZIONOrHzZH

TPOMOZ MNAPAAOZHZ | Mpoowrno pe mpdowmno
lMpéowro pe mpoowrno, EE amootacews
eknaideuan KA.

XPHZH TEXNOAOTION | o  Xprion T.M.E.

NAHPO®OPIAZ KAI ENIKOINQNIQN V' otn St8aockalia pe NAEKTPOVIKEG SLadaveleg,
Xpr?ar] T.ILE. ot ASaokadia, otnv v' otnv ekpdBuvon katdAnAwv Aoyiopkwy (Excel, 4CallCenters, K.AT).
Epyaotnpuaiij Exnaibevon, Z?:j?'gél’;;:ﬁ e Ymootiplén tng padnotakng Sladikaciog HEcw TNG NAEKTPOVLKAC
mAatdopuag eClass.
OPFANQZH AIAAZKANIAZ Apaotnpiotnta ®oprog Epyaciag E§aunvou
leplypaovtalr  avaAutikd o0 TPOmMoG Kal
ueédodbol Stbaokaliag. ,
AaAéelg, Seuwvapla, Epyaotnpiakrn Acknon, Atoheger 39
Aogknon  [lebiou, MeAétn &  avdAuon
BBAoypagpiag,  @povtuiotiplo,  paktikn MeAétn (un kaBodnyolpevn) 100
(TortoO€tnon), KAwiwn Aocknon, KoAAitexviko EKITOVNGN EPYAOLOV 45

Epyaaotripto, AlaSpaotikn Sibaokalia,
ExkmaubeutikéG emIokEYELG, Ekmovnon UEAETNG
(project), Zuyypagri epyacias / epyaouwy, E§€taon 3.5
KaAAwteyvikn énutouvpyia, K.AT.

Avaypd@ovtal oL WPEC UEAETNG TOU @oLTNTh

ya f(at?&‘ um?r)z?;agr) 6p’aotr)plorr;r?t Km?'wc Kot Suvolo Mon?ri HOTOC
oL WPeG Un KaBobnyoUUEVNG UEAETNG WOTE O , . , , ,
AN e GaEeln 65 G (25 wpeg popTou epyaciag ava MOTWTIKA 187.5

eéaunvou va avtiotolel ota standards tou uovada)
ECTS

AZIONOTMHzH OOITHTQN

Meptypapn tne Stadikaciac aéloAoynong AgloAdynan A Mépoug:

1. Epyaoieg (30%): Ol epyaoieg Ba elval mPooavatoAloLEVEG O BEWPNTLKO,
EUTELPLKO KOL TIPAKTLKO emimedo. H epnelpiki avadAuon Ba mepthappavet
AlQUOPQWTIKA 1 SUUEPAOUATLKY, Aokiuaoia HTELD , p R L, HITELD i n , n X P uB
MoMarArc Erdopdc, Epwrriceic Sovrounc Tpaypatika Sedopeva amo eva TNAEGWVIKO KEVTIPO EEUTINPETNONG LLOG
Andvinone, Epwtrioeig Avdmtuéne Aokipiwy, tpanelag (http://ie.technion.ac.il/serveng2013S/callcenterdata/index.html).
Enidvon - MpoBAnpdtwy, — Tpantn  Epyacia, H nipaktikr) avdAuon Ba Baciotel oe SUo epyoleia: SEEStat kau 4CallCenters.
Exdeon / Avagopd, [pogopur Etétaon, To mpwto epyaheio, mou avamtuxBnke oto SEECenter, mapéxet évo SadL-
Anuoota lMapouaiaon, Epyaotnpiakn Epyaocia, , , , , , P
Kviki  Efétaon AoOevolc,  KedArexvikri ktuako ypado nepiBariov pe Sedopéva cuvallaywy (tnAedpwvikd kévrpa,
Epunveia, AAn / AMec voookopeia). To SeUtepo epyaleio umootnpilel Tn SLoxelpLOn TOU EPYOTLKOU

. . . , Suvaukou (oteAéxwaon).
Avagépovtatr  pntd mpooSloplopéva KpLTripta ) ] , , . L
a&loAdynong kau edv kau rou eivat mpooBaowa | 2. Mapouoioon kot avdntugn Oepdtwy ano tnv diebvr BiBAoypadia f/kat
Qrd TOUG POLTNTEG; apBpoypadia (20%).
3. T[pamnt eé€taon (50%).

Mwooa AéoAdynang, MéBobdor aloAdynaong,
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A§loAoynon B Mépoug:

1. Noapoucioon kot avamntuén Oepdtwy and tnv Siedvn BiBAloypadia f/kat
apBpoypadia (20%).

2. Tlpamntr e§€taon (80%).

2tn Sduapketa g SdaokaAiag Ba Sivovtal acknoelg mpog Avon.

Mukpotepog mpoBLpactpog Babuog: 5
Méylotog poPLBacipog Babuodc: 10

5.
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Barlow, R. and Proschan, F. (1981). Statistical Theory of Reliability and Life Testing. To Begin With. Reprint edition.
Barlow, R. and Proschan, F. (1996). Mathematical Theory of Reliability. SIAM.

Brown, L., Gans, N., Mandelbaum A., Sakov,A., Zeltyn, S., Zhao, L. and Haipeng, S. (2005). Statistical Analysis of a Telephone
Call Center: A Queueing-Science Perspective. JASA.

Fitzsimmons, J. and Fitzsimmons, M. (2004). Service Management: Operations, Strategy, Information Technology. 4™ ed.
McGraw Hill.

Gans, N., Koole,G. and Mandelbaum, A. (2003). Telephone Call Centers: Tutorial, Review and Research Prospects.
Manufacturing and Service Operations Management (M&SOM), 5 (2), 79-141.

Hall, R. W. (1991). Queueing Methods: For Services and Manufacturing. Prentice Hall.

Kuo, W. and Zuo, M. (2003). Optimal Reliability Modeling. John Wiley & Sons.

Leemis, L.M. (2009). Reliability, Probabilistic Models and Statistical Methods. 2" ed. Lightning Source.

Meeker, W.Q. and Escobar, L.A. (2014). Statistical Methods for Reliability Data. John Wiley & Sons.

Newell, G. F. (1982). Applications of Queueing Theory. 2™ ed. Chapman and Hall.

Samaniego, F.J. (2007). System Signatures and Their Applications in Engineering Reliability. Springer.

Whitt, W. (2002). Stochastic-Process Limits. Springer.

Whitt, W. (2017). Time-varying queues. Queueing Models and Service Management. (forthcoming).

Whitt, W. and Zhang, X. (2017). A data-driven model of an emergency department. Operations Research for Health
Care 12, 1-15.

40

TMHMA MAGHMATIKQN




41

NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOz | MCDA211 EZEAMHNO ZMNOYAQN | B

TITAOZ MAGHMATOZ | MHXANIKH MAOHZH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL QPES MIETOTIKES MONAAES
TUOTWTLKEG LOVASEG ATMOVEOVTAL EVLALQ VLA TO GUVOAO TOU HaBRLaTOG
7 e ; ] AIAAZKAANIAZ
avaypate TG eBdopadlaieg wpeg SL6ACKAALAG KaL TO GUVOAO TwV
TUOTWTIKWV HOVAS WV
Aalé€elg 2 7.5
Epyaotnplo 1
Mpoo¥<ate oelpéc av xpelaotei. H opyavwan dtbaockaldiac kot ot
SL6aKTIKEG uEYOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
4.
TYNOX MAGHMATOZ ET[lOTr] uovu(r']q nepLoxr']q
YrnoBadpou , levikwv Vwoewy,
Emtotnuoviknc Meptoxrg, Avamtuéng
Agélotrtwv
MPOAMAITOYMENA MAGHMATA: | MCDA201
FAQZ3A AIAAZKAAIAZ KAt | EAAnvik
EZETAZEQN:
TO MAOGHMA MPOXMEPETAI 2E | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA https://eclass.upatras.gr/courses/MATH1084/
MAGOHMATOZ (URL)

2. MAOGHZIAKA ANOTEAEZMATA

Ma6nolakd AnoteAécpata
Meptypdpovral Ta LadnoLakd AmoTEAETUATA TOU UATUATOG OL OUYKEKPLUEVES YVWOELS, SEEOTNTEG KAl LKAVOTNTEG KataAAriAou enunédou mou Ja
QITOKTIOOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwWON TOU UaSUATOG.

JupuBouleurteite o Mapaptnua A (Eexwploto apxeio oto e-mail)
o [Ieptypapr tou Ennédou twv Madnatakwy ATOTEAECUATWV pLa KAOE Eva KUKAO armoudwv cuupwva pe lMAaioto Mpoooviwv tou Evpwrnaikou
Xwpouv Avwrtatng Eknaibevong
o [leptypapikoi Acikteg Emutédwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoaovtwv Awd Biou Madnong
xou Iapaptnuo B
o [lepiAnmtikdg O8nyoc ouyypaprc Madnaotakwv ArtoteAeoudtwyv

Me 10 Habnua auto o dottntig Ba propel va xpnolomolel ueBodoug pPnXavikng padnong yla thv emiluon mpofAnudatwy

Eruotung AeSopévwy. 2o TEAOC aUToU Tou Habruatog o doltntig Ba £XeL mepaLTéEpw avamtUEeL TLIG akOAoUBEeg Se€LOTNTEC:
=  mpoeTolalel, kaBapilel, ontikomolel ta Sedopéva e xprion tg Python,
= Kotovonon Twv HeBOdwv emitnpoUpevng, BabLag Kot evepynTIkAG padnong,

= KOVOTNTA va SLakpivel TG Stadopég HeTafl TwV HEBOSWV TIPOKELUEVOU va UITOPEL va eMIAEEEL TNV KATAAANAOTEPN

yla to mpoPAnua ou KaAeital va emAUOEL,
= Kavotnta va ebapUOleL auTEG TG PeBOdoug otn Alon mpoBAnUdTwyY UE xprion tTng yAwaooag Python.
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Metd tnv emtuxy mapakoAolBnon tou padnuotog, o dotntrg Ba eival oe Béon va bivel AUoELg 08 MPAYUATIKA
TPOBANUATA XPNOLUOTIOLWVTAG KATAAANAN LEBOSO LNXAVIKAG LABnong.

Fevikég Ikavotnteg
AauBavovtag urton TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG QUTES avaypdapovtal ato Mapaptnua AUTAWUATOS Kot
napatidevrat akoAoUdwe) o€ moLa / TOLEC A0 AUTEG AITOOKOTEL TO pUddnua;.

Avainitnaon, avaAvon kot oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPHON KAL TWV amapaiTtnTwy 2eBaouo¢ oTn SLOPOPETIKOTNTA Kot OTNV TOAUTTOALTIOULKOTNTAL

TEXVOAOYLWV 2eBaoudg oto puaolko meptBaAlov

lpocapuoyn o€ VEEG KATAOTHOELG Emibeién kotvwvikng, emayyeAUatiknc kat nikn¢ umteuBuvotntag kat evaiodnoiag oe
AnyYn anopaocewv Jéuara puAou

Autoévoun epyaoia AOKNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn TG EAeUIEPNG, SNULOUPYIKNG KOl ETOYWYLKIG OKEYNG

Epyaoia oe 6tedveg neptBaAlov
Epyaocia og Siematnuoviko neptBaAlov
Mapaywyn VEWV EPELVNTIKWV LEEWV

e Avalntnon, avaAuon kat ocuvBeon Sedopévwy Katl TANPodopLWY, LIE TN XPHoN KOL TWV AmapaitnTwV TEXVOAOYLWV.
e ANUn anodpacewv.

e Autdvoun epyaocia.

e Opadkn epyacia.

e Epyaocia og Slemotnuovikd meplBAailov.

o [lpoaywyn TG eAeVBEPNG, SNULOUPYLKNG KO ETTOYWYLKAG OKEYNG.

3. NEPIEXOMENO MAGHMATO2

Mépog A: Oswpia

(i) EmPAentopevn padnon: Mnxavég Alavuopdtwv umoothplEng, Ouadeg Movtélwv, Beltiotomoinon mapauétpwv
aAyoplBuwv, Xelplopog avopoloyevwv Sedopévwy. (ii) Xpovooelpég pe xprion alyopiBuwv maAwdpounong: Aévipa
npoPAEPewv, Neupwvikad Aiktua. (iii) Hu-emuBAenopevn pabnon: Autoeknaldevopeva Movtéha, Evepyntiky Madnon.
(iv) Xprion aAyoplBuwv pabnong ywa Tagvopnon Kewpévwy, Xprion aAyoplOuwyv pabnong yla Taflvopnon Ewkévwy,
Xprion alyoplBuwyv padnong yla avayvwplon opAntr. (v) Babid pabnon: Zuvehiktikd Nevpwvikd Alktua, Avadpopka
Neupwvika Aiktua. (vi) Evioxutikn Mabnon.

Mépog B: Epyaoctrplo

Mwooa Python yla tnv Emotun twv Asdopévwy, Xprion Makétwv t¢ tng Python: scikit-learn, orange, imbalanced-
learn, pandas, statsmodels, h20, libact, nltk, scikit-image, SpeechRecognition, tensorflow, keras, keras-rl.
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4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTES

e Xpnon T.MN.E.

v' otn Sidaokalia pe NAeKTPOVIKECG Sladdveleg,

v' otnv ekudBuvon yAwooog Python.

e Ymootiplen tng padnotakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.
OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyaciag E§aurvou
Meplypagovtatr  avaAutika o0 TPOmoG Kal
uédodot Stéaokaliag. A 26
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan, w ‘C'EE’LQ
Aoknon  [lebiou, MeAétn &  avdAuon Epyaotrplo 13
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | MeAétn (un kaBodnyoluevn) 100
(TortoO9€tnon), KAwiwkn Aocknon, KoAAirexviko . .
Epyaotiipto, Awabpaotikn Stbaokalia, Ekmovnan epyaoiwy 45
EKTTQULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Zuyypagri epyacias / epyaoiwy, E€€taon 2.5
KaAAwteyvikn dnutoupyia, K.AT. Eﬁétaon Epyaotn p'LOU 1
Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTh
yla kae padnaotakn Spactnplotnta Kadwe Ko S6vodo Madrparog
oL Wpe kadodnyoUuevi eAETNG WOTE O , , , , ,
pes K VOBHEVITS KEAETNS (25 wpeg POpTOU epyaciac ava MIOTWTIKA 187.5

OUVOAIKOG  (pOpTO¢  epyaciac o€ eminedo
efaurivou va avtiotoei ota standards tou
ECTS

povaéda)

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AfloAdynong, MéSobdor atoAdynong,
AlpopQwTLkr) 1 SUUTEPACUATIKY, AoKiuaoia
MoAXamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwrtrioels Avamrtuéng Aokuiwy,
Ermtiduon  lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAk Eéétaon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal  pnta mpoaSLopLOUEVD KPLTHPLA
aéloAdynong kat eav Kot mou eivat mpooBdaotua
QIO TOUG (POLTNTEG;

e [panth eéétaon (50%)
e E&ftoon oto epyactriplo (25%)
e Epyooiec (25%)

Mikpotepog npofLpactuog Badbuog: 5
Méyiotog npoBipactipog Badbuodc: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

KAeldaplBpuog ENME.

Chollet, F. (2017). Deep learning with Python. Manning Publications Co.

Raschka, S. and Mirjalili, V. (2017). Python Machine Learning. Packt Publishing Ltd.
Shukla, N. (2017). Machine learning with TensorFlow. O'Reilly Media.

Zaki, M.J. and Wagber, M. Jr. (2017). EE6puén kat AvaAuon Aedouévwv: Baotkég Evvoleg kat AAyoptduot. EKSOoeLg
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZz | MCDA212 EEAMHNO zMOYAQN | B

TITAOZ MAGHMATOZ | APIOMHTIKEZ MEOOAOI 2THN EMIZTHMH TQN AEAOMENQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL QPES MIETOTIKES MONAAES
TUOTWTLKEG LOVASEG ATMOVEOVTAL EVLALA YLA TO GUVOAO TOU LOORaTOG AIAASKAAIAS
avaypate tig eBdopadlaieg wpeg StdaoKaAiag kaL To GUVOAO TWV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5
MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOaKTIKEG UEGOHOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
4.
TYNOX MAGHMATOZ Enlo“[_'n uovu(r']q ngpl_oxr']q
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotrtwv
MPOAMAITOYMENA MAGHMATA: | Oy,
FAQ2ZA AIAAZKANIAZ Kat | EAAnvikn
EZETAZEQN:
TO MAOGHMA MPOXMEPETAI 2E | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.upatras.gr/courses/MATH1069/
MAOHMATOZ (URL)

2. MAOGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypdpovral Ta LadnoLakd AoTEAETUATA TOU UATUATOG OL OUYKEKPLUEVEG YVWOELS, SEEOTNTEG KAl LKAVOTNTEG KataAAridou enunédou mou Ja
QUTOKTIOOUV OL POLTNTEG UETA TNV ETULTUXI) OAOKANPpWON ToU Lo UaToG.
JupuBouAeurteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypapr) tou Enunédou twv Madnatakwy ATOTEAECUATWV pLa KAOE Eva KUKAO armoudwv ouupwva pe lNMAaioto Mpoooviwv tou Evpwnaikou
Xwpouv Avwrtatng Eknaibevong
o [leplypapikoi Acikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiou lMNpoadvtwy Awd Biou Madnong
xou Iopaptnuo B
o [lepiAnmtikdg O8nyoc ouyypaprc Madnaotakwv ArtoteAeoudtwyv

310 HAabnua mapouoialovral n Slaotnuatiky aplduntikn (interval arithmetic), pia yevikr mpooéyylon tng aplOUnTIKAG
eniluong mMpoBANUATWY UE TN VEQ aAplOUNTIKY KABWE KoL OL TILO GNUOVTLKEG SLOOTNUATIKEG LEBOSOL e 0TOXO TNV EVPEDN
oAlkwv AUocswv Ue olyoupld. Emiong, mapouotaletal n pebodoloyia oTOoTLOTIKNG UTtOSELYaTOMOlNoNG yla SeSopéva
Stootuata (interval data) kot avaAuovrtal TEXVIKEG TPOOEyylong, MPOBAePng kal avaluong Sdebouévwy Pe xpron
SL00TNUATIKAG apLlOUNTIKAC.

Me tnv oAokAfpwaon Tou pabrpatog avapévetal Ot ol poltnteg Oa eival o B€on:
e vo aflomololV Ta MAEOVEKTAATA TWV SLooTNHATIKWY HeBSSwV atnv enihucon mpofAnudatwy,
e vao avoAuouv mpaypotikd Sedopéva o popdn SLacTnUATWY Kat va ETIAEYOUV TNV KATAAANAN uéBodo mpoBAedng
r)/kaL mpoaéyyLlong.
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Fevikég Ikavotnteg
AauBavovtag urtoYn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (ONTWE UTES avaypdpovtal ato Mapaptnuo AUTAWUATOS Kot
napatideviar akoAov9we) o€ moLa / TOLEG ATO AUTEC ATTOTKOTTEL TO ddnua;.

Avainitnaon, avaAvon kot oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPION KL TWV amapaiTnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA Kot OTNV TOAUTTOALTIOULKOTN T

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr) o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUTIKNG kat NBkrG uteUIUVOTNTAG Kt Evatodnaiag o
Anyn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNGS, SNULOUPYIKIG KAl ETAYWYLKNG OKEWYNG

Epyaoia oe 6ie9vég meptBaiiov
Epyaoia oe iemiotnuoviko neptBailov
TMapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalitnon, avaAuon kat ouvBeon Sedopévwy Kat TANPOPOopLWY, LIE TN XPHoN KOL TWV AIapaiTtnTWV TEXVOAOYLWV.
e AQUn anodpacswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

e Epyaocia og Slemotnuovikd meplBailov.

o [lpoaywyn ™G eAeBepnG, SNULOUPYLKAG KOl ETTOYWYLKAC OKEWYNC.

3. NEPIEXOMENO MAGHMATO2

Awaotnuatikég MéBodou (Interval Methods). O aplOudg Sidotnua. H Staotnuatikry apBuntik. To OgueAwdeg
Oewpnua aglomnoinong g SLAcTNUATIKAG apBUNTIKAG yia emtiluon mpoPAnudtwy. H Stactnuatikr) apltOuntiki o€ mtpoPAn-
pata moAAwv petaBAntwy. TUykAlon Stactnpoatikwy peBOdwv. Kpitrpla teppatiopol. OeueAlwbell SLOOTNUATIKEG
péBodol. Baokd xapaktnplotikd StaotnUatikwy HeBOdwY ya to mpoBAnua TG oAk BeAtiotonoinong. Kpttrpla emitd-
Xuvong. Baoikég Staotnuatikég pébodol yla Ty eVPecn OAWV TWV OAKWY BEATIOTWY ULOG QVTLKELUEVIKAG CUVAPTNONG.

Emotipn twv Asdopévwv. AMAN ypapuiky maAwvdpounon oe SebSopéva Staotipata (interval data). Mn ypopuikn
naAvdpounaon kot oAarAn raAvépopnon os edopéva Slaotipata. AutonaAvdpopoUpeva unodeiypata Kot unodely-
pota Klvntou péoou yla dedopéva Saotripata. ZuvSuaopog Le R Xwplg oAOKANpwWoN Twv apanavw HeBodwv. Avaiuon
KUPLWV GLUVIOTWOWV Kol avaAuon ropayovtwy yla dedopéva Staotrjpata. MARBoc cuvictwowv r/kat rapayoviwyv. Mebobdo-
Aoyla unodelypatonoinong yla Sedopéva dlaotrpata. Aoukd unodeiypata e€lowoswv (structural equation modelling).

Edappoyéc. Edappoyr) os mpayuatikd dedopéva (m.y. EpwTNUATOAdYLA KAVOTIOINONC) Kal O XpnUOTIoTNPLOKA SeSopéva
(yahoo finance). EUpeon MpodiA EpWTWHEVWVY ATTO TIPAYHOTIKA EPWTNUATOAOYLA LKAVOTIOINONG, TTOALTIKNG Aroyng KA.
Edoppoyn otatiotikng unodelypatonoinong o mpaypatikd dsdopéva. YAomoilnon umoSelyoTomnoinong o€ UTTOAOYLOTIKO
nieplBAAAov.

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA




4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOTIQN

ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTES

e Xpnon T.MN.E.

v' otn Sidaokalia pe NAeKTPOVIKECG Sladdveleg,

v\ 0TNV EKTIOVNON EPYACLWV LE XPrON UTTIOAOYLOTIKWY TIAKETWV.
e Ymootiplen tng padnotakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.

OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyaciag E§aurvou
Meplypagovtar  avaAutikd o0 TPOmoG  Kal
uédobot Stbaokaliag. p
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan, ALOO\SEELQ 39
Aogknon  [ebiou, MeAétn & avdAuon
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | MeAétn (un kaBodnyoluevn) 100
(TortoO9€tnon), KAwiwkn Aocknon, KoAAirexviko . .
Epyaotiipto, Awabpaotikn Stbaokalia, Ekmovnan epyaoiwy 45.5
EKTTULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Zuyypagri epyacias / epyaoiwy, E€€taon 3
KaAAwteyvikn dnutoupyia, K.AT.
Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTh
yla kae padnaotakn Spactnplotnta Kadwe Ko S6vodo Madrparog
oL WPEG Un kaedobnyouuevns UEAETNG WOTE O . , , . ,
e YT S G A A (25 wpeg POpTOU epyaciac ava MIoTWTIKA 187.5
efaurivou va avtiotoel ota standards tou Hovada)

ECTS

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AfloAdynong, MéSobdor atoAdynong,
AlpopQwTLkr) 1 SUUTEPACUATIKY, AoKiuaoia
MoAXamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwrtrioels Avamrtuéng Aokiyiiwy,
Enmtiduon [lpoBAnudtwv, [panty Epyaocia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAk Eéétaon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal  pnta mpoaSLopLOUEVD KPLTHPLA
aéloAdynong kat eav Kot mou eivat mpooBdaaotua
QIO TOUG (POLTNTEG;

Mo TNV emtuyr oAokAfpwaon Tou padnuoatog mpémnet va mapadobolv epyaoisg
TIOU QlVOLKOLVWVOVTOL TIAVW OTLG OTTOLEG UTTAPXEL UTIOXPEWTIKNA TIpodopLKn eEETaON.
To padnpua dev €xel emutAéov yparmnth e€€taon.

Mukpotepog poBLpaciuog Babuog: 5
Méylotog npofipacipog Babuodc: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Aczel, A. (2016). Statiotiky ZkéYn otov Koouo twv Entyeprioewv. BROKEN HILL PUBLISHERS LTD.

e Crawley, M.J. (2013). Statiotikr AvaAvon e to R. BROKEN HILL PUBLISHERS LTD.

e Hansen, E. (1992). Global Optimization Using Interval Analysis. Marcel Dekker.

e Moore, E.R. (1979). Methods and Applications of Interval Analysis. SIAM.

e Ratschek, H. and Rokne, J. (1988). New Computer Methods for Global Optimization. Ellis Horwood Books.
e [paya, ©.N. (2012). Etoaywyn otnv Avadvon Ataotnuatwv - Interval Analysis. Ek66oeLg T{LOAa.

e lwawvidng, A.A. (2011). Ztatiotikn MedoboAoyia. EkSOOELG ZNTN.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOz | MCDA111 EZEAMHNO ZMNOYAQN | B

TITAOZ MAGHMATOZ | EODAPMOZMENH MMEYZIANH ZTATIZTIKH KAl TPOZOMOIQZH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL QPES MIETOTIKES MONAAES
TUOTWTLKEG LOVASEG ATMOVEOVTAL EVLALQ VLA TO GUVOAO TOU HaBRLaTOG AIAASKAAIAS
avaypate tig epdopadlaie wpeg StéaoKaAiag KaL To cUVOAO TWV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5
MpooV¥éate oepég av xpelaotel. H opyavwon Oitbackaliac kot ot
StdaktikeG ueGodol mou xpnoLUoTToLOUVTAL TTEPLYPAPOVTAL AVAAUTIK OTO
4.
TYNOX MAGHMATOZ Enlo“[_'n uovu(r']q ngpLoxr']q
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotrtwv
MPOAMAITOYMENA MAGHMATA: | MCDA101
FAQ2ZA AIAAZKANIAZ KAt | EAAnviK
EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.upatras.gr/courses/MATH957/
MAGHMATOZ (URL)

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagovral ta uadnoLakd amoTEAECUATA TOU UADNIUATOG Ol CUYKEKPULEVEG YVWOELS, SEELOTNTEG Kal LKAVOTNTEG KataAAridou emutédou mou Ja

QTTOKTI/OOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwOn ToU UaSUaToG.

JuuBouleuteite to Mapaptnua A (Eexwploto apyeio oto e-mail)

o [leptypacr) Tou Emunédou twv Madnatakwyv ATTOTEAEOUATWV yLa KaOE Eva KUKAO amoudwv ouupwva [e lNMAaioto Mpoooviwv tou Evupwrnaikou

Xwpou Avwtatne Eknaibevang
o [leptypapikoi Acikteg EmutéSwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadviwv Awd Biou Madnong
xou Hopaptnuoa B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv ArtoteAeoudtwv

Me tnv oAokApwaon Tou Hadrpatog avopéveTal Ot oL poltntég Ba eival os B€on:

e va Tpooeyyioouv umo TNV Mmedllavn OMTIKI) omoLodnmoTe MPOPANUA TO OMoio PEXPL TPOTIVOG AVTIUETWTILIAV UE

TN XPNon NG KAAOLKIN G OTATLOTIKAG,
e va eAEYOUV KATAAANAEG EK TWV MPOTEPWVY KOTAVOUEG,
e  va UMOAOYIZOUV TIC EK TWV UCTEPWV KATAVOUEG,

e va kavouv Mmelllov cuumnepacpatoloyia Kal va eEAyouv XPHOLUO CUMMEPACHOTA Yla T UTIO UEAETN oUVOAQ

Sebopévwy,

e VO MPOCOLOLWVOUV TIOPATNPNOELG A0 TIG €K TWV UCTEPWY KATAVOUEC HEOW TeEXVIKwV Monte Carlo kat Markov

Chain Monte Carlo pe tn xprion katdAAnAou AoyLouLkou.

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA
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Fevikég Ikavotnteg

AauBavovrag unmoyn TIG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL AUTOKTIOEL O TTUXLOUXOG (0w QUTEG avaypdpovtal oto lMapdptnuo AUTAWUATOS Kot
napatideviar akoAov9we) o€ moLa / OLEG ATTO AUTEG ATTOTKOTEL TO Uddnua;.

Avalnitnon, avaduon kai ouvdeon O6eSouévwv Kot  SYESLAOUOS Ko Slaxeiplan Epywv

mAnpooplwy, pe T xpHon kot twv anapaitntwv  SeBaoudg otn SLaPOoPETIKOTNTA KAl aTNY TOAUTTOALTLOUIKOTN T

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr o€ VEEG KATAOTAOELG Enibelén kowwvikng, emayyeAuartikng kat ndikrg umeuBuvotntag kat evalodnoiag oe
Anyn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNGS, SNULOUPYIKIG KAl ETAYWYLKNG OKEWYNG

Epyaoia oe 6ie9vég meptBaiiov
Epyaoia oe iemiotnuoviko neptBailov
TMapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalitnon, avaAuon kat ouvBeon Sedopévwy Kat TANPOPOopLWY, LIE TN XPHoN KOL TWV AMapaiTtnTwV TEXVOAOYLWV.
e AQUn anodpacswv.

e Autdvoun epyaoia.

e Epyaocia og Slemiotnuovikod meplBaiiov.

e [poaywyn t™g eAeUBepNG, SNULOUPYLKAC KoL ETIAYWYLKAG OKEWNC.

3. NEPIEXOMENO MAGHMATO2

Elcaywyn otnv Mnebiavi Zratiotikn. H Baoikn d€a tng Mmel{lavhg ZTATLOTIKAG Kat N Stadopd TnG anod tnv KAACGOLKN
Jtatiotikn. MAgovekthpata tng Mmedllavrg ZTATLOTIKAG. To Oswpnua Bayes.

EK TWV POTEPWV Katavopég. MeBodog oxetikng mbavodavelag, PEBodog LOTOYPAUUATOG, TIPOCAPLOY) KATAVOUNG HE
Sedopévn ouvaptnolakn popodr), culuyelc ek TwV MPOTEPWVY KATAVOUEG, N TTANPODOPLAKES EK TWV TIPOTEPWY KATOVOUEG
(aoadelg, kKaTaxpnoTIKES, KatavouEg Tou Jeffreys), epmelpik avaluon Bayes, LEpapXLKEG EK TWV TIPOTEPWV KATOVOLEG.

EK TWV UOTEPWV KOTOWVOREG. YIIOAOYIOUAG TNG EK TWV UCTEPWY KOTAVOMIAG XPNOLOTIOWWVTAG StddOopES EK TwV TPOTEPWV
KOTOVOUEG. YOAOYLOMOG TNG €K TWV UCTEPWVY KOTAVOUNG 0 oUVOAA SES0UEVWY TIOU XPNOLLOTIOLOUVTAL EKTEVWG OTN
BBAloypadia.

Mnebliavy Iuunepaocpatoloyia. Stolxeia Itatlotikig Oewpiog Anoddoswv kat Mmeiliovhg Oewpiog Anoddcswv:
ouvaptnon {npiag, ouvdptnon kwduvou, kavoveg armoddccwv, Kivduvog Bayes, kavovag Bayes kat arodaon Bayes.
EkTLUNTEG Bayes (ek Twv UOTEPWVY HEDN TLUN Kal dlauecog), Aflomiota cuvoAa, EAeyxol umtoBéoswv (mapdyovtag Bayes,
TIPOCOPHOYN TNG EK TWV TIPOTEPWV KATAVOUNG yLa alAEg uTtoBEoeLG). Katavopég mpoBAedng.

Mpoocopoiwon. MNpocouoiwaon Pevdotuyxaiwv aptBuwyv, H péBodog tng avtiotpodnc, n HEBodog anodoxnc — andppudng
(accept — reject method), AstypatoAnmng Znoudaidtntag (Importance Sampling). Elcaywyn otn Bewpla Twv aAucibwv
Markov, Eloaywyn ot puebddoug Markov Chain Monte Carlo (MCMC), AAyopiBuog Metropolis — Hastings, AglylaTOARTITNG
Gibbs, YBpLdikog detypatoAnmng Gibbs.
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4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.MM.E. otn Abaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTES

e Xpnon T.MN.E.
V' 88ackolia pe NAekTpovikEG Sladdveleg,
v avadopd oe KatdAAnAo Aoylopikd yio tpocopoiwon (Fortran,
Mathematica, R).
e Ymootiplen tng pabnotakng SLadikaciog HEow TNG NAEKTPOVLKAG

mAatdopuag eClass.

OPFANQZH AIAAZKAAIAZ Apaotnplotnta ®oprog Epyacioag Eéaunvou
Meptypagovtat avaAutikd o0 TPOMOG  kat
uédodol Stbaokaliag. .
AaAé€elg, Sepwvapla, Epyaotnpiakr Aoknan, Awahegelg 39
Acknon  [ebiou, MeAétn &  avdiuon
BiBAoypapiag,  @povtiotiplo,  MpakTikn MeA€tn (un kaBodnyoupevn) 41
(Torto9€tnon), KAwiwkn Aoknon, KoAAwrexviko . ;
Epyaotiipto, Awabpaotikn Stbaokalia, EKT[(,)vr]cn Epyactwv - - 44.5
EXmaubeuTIKEG EMIOKEWELS, EKOvnon UEAETNG Ekmovnon kol mpogtolpacio mapouciacng 60

(project), Suyypan epyacias / epyaociwv,
KaAAwteyvikn dnutoupyia, KA.

Avaypdpovtal oL wpeg UEAETNG TOU @oLTnTi
yla kae padnaotakn Spactnplotnta Kadweg Ko
oL WPEG Un kadobnyouuevne UEAETNG WOTE O
OUVOAIKOG  OpTo¢ epyaciag ot eminedo
efaurvou va avtiotoel ota standards tou
ECTS

TeAKN G Epyaciag

E€€taon 3
2UvoAo Madnuarog

(25 wpeg poptou epyaciag ava mMIOTWTIKN 187.5
povaéda)

AZIONAOTHZH ®OITHTQN
Meptypacpr tng Stadikaciog aktoAdynong

Mwooa AéoAoynang, MéBobdol aloAdynaong,
AlQUOpQWTIKA 1 SuumEpaoUaTiky, Aokiuaoio
MoAdartAric  Emidoynig, Epwrtrioelg Sovroung
Anavinong, Epwrtrioeis Avamrtuéng Aokuiiwy,
Emtiduon  lpoBAnudtwv, [panty Epyaoia,
Ek9eon / Avagopda, [pogopikn Eétaon,
Anuoota Mapouaoiaon, Epyactnplakn Epyaocia,
KAwikn  Eé€taon AocOevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mPoadLopLOUEVD KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaaotua
QIO TOUG (POLTNTEG,

e AUo evlldpeoeg epyaciec mavw otnv UAn mou &l8Aocketal oto padnua
(40%).

* [lapoucioon evog Bépatog emloyng tou doltntr) o€ cuvepyaoia PE TO
SL6aokovta mou cuveEeTal pe Ta BEpata mou Beparmnevel To padnua (60%).

Mukpotepog poBLpaciuog Babuog: 5
Méylotog poPLpacipog Babuocg: 10

5. ZYNIZTQMENH BIBAIOTPADIA

e Berger, J.O. (1985). Statistical Decision Theory and Bayesian Analysis. 2" ed. Springer.

e Chen M.H., Shao, Q.M. and lbrahim, J.G. (2000). Monte Carlo Methods in Bayesian Computation. Springer.

e Gelman, A, Carlin, J.B., Stern, H.S. and Rubin, D.B. (1995). Bayesian Data Analysis. Chapman & Hall.

e Ghosh, J.K., Delampady, M. and Tapas, S. (2006). An Introduction to Bayesian Analysis: Theory and Methods. Springer.
e Gilks, W.R., Richardson, S. and Spiegelhalter, D.J. (1996). Markov Chain Monte Carlo in Practice. Chapman & Hall.
e Ntzoufras, I. (2009). Bayesian Modeling Using WinBUGS. Wiley.

e Robert, C.P. (2001). The Bayesian Choice. 2™ ed. Springer.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOz | MCDA112 EZEAMHNO ZMNOYAQN | B

TITAOZ MAGHMATOZ | ANAAYZH ENIBIQZHZ KAI ZTATIZTIKH OEQPIA AZIONIZTIAZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou podnpatog m.y. AlaAéEelg, Epyaotnplokég AoKnoeLg K.ATL Av oL QPES MIETOTIKES MONAAES
TUOTWTLKEG LOVASEG ATMOVEOVTAL EVLALA YLA TO GUVOAO TOU LOORaTOG AIAASKAAIAS
avaypate tig epdopadlaie wpeg StéaoKaAiag KaL To cUVOAO TWV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5
MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOakTIkEG UEGOSOL TOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTIKA OTO
4.
TYNOX MAGHMATOZ Enlo“[_'n uovu(r']q ngpLoxr']q
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotrtwv
MPOAMAITOYMENA MAGHMATA: | Oy,
FAQ23A AIAAZKANIAZ KAt | EAAnviK
EZETAZEQN:
TO MAOGHMA NPOZMEPETAI ZE | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | tts: //eclass.upatras.gr/courses/MATH1072/
MAGHMATOZ (URL)

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal ta uadnoLaKd AmOTEAETUAT TOU AT UATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEC KAL LKAVOTNTES KataAAfAou emutédou mou Ja
QTTOKTI/OOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwOn ToU UaSUaToG.

JuuBouAeuteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypacr tou Emunédou twv Madnatakwv ATTOTEAEOUATWV yLa KaOE Eva KUKAO amoudwv auupwva ue MAaioto Mpoooviwy tou Eupwrnaikou
Xwpou Avwtatne Eknaibevang
o [leptypapikoi Acikteg EmutéSwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadviwv Awd Biou Madnong
xou Hopaptnuo B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv ArtoteAeoudtwv

To pabnua neplypadet tig Baoikeg Evvoleg oto medio Tng avaluong emBiwong kat tng alomiotiag cuotnuatwy. Mapou-
olalovtal eniong S1adopeg Sladlkaoleg (MAPAUETPIKES KAl LN TOPAUETPIKECG) yLa T poviehomoinon SeSopévwy SLapKeLOg
{wne. Ta 6edopéva Slapkelag {wng, mou adopolv otov XPOvo PEXPL TNV ekSAAWON €VOC yeyovoTtog evdladEpovtog,
eudavitovtal oe 51adopoug EMLOTNUOVIKOUG TOUELS, OWCE TNG latpikng, TG Blopnxaviag, Thg Mnxavikng K.a.

Me tnv oAokApwaon Tou Hadrpatog avopévetal Ot ol poltntég Ba eival os B€on:
e va enefepyalovrtal Sedopéva Sapkelog {wng Kot va e€AyoUV CUUMEPACHOTA YLOL TOV XPOVO UEXPL TNV EKSHAWON EVOC
yeyovotog evéladEpovtog,
e va OUYKPLvOoUV eVOANOKTLKA HOVTEAQ Kal va e€eTalouv TNV KATAAANAGTNTA TOUG,
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e va edopuolouv TexVIKEC avaluong emuBiwong kot aglomiotiag os Stadbopouc EMOTNLOVIKOUG TOUELC.

ErutA€éov, avap£VETaL Va OITOKTOoUV:

e TNV LKAVOTNTA XPHONG OTATIOTIKWY TIPOYPOUUATWY,

e 1n duvatotnta vAomoinong aAyopiBuwy og MPOYPAUUATIOTIKO TtepLBAANOV yia TNV avaAucon SeSouévwy SLapKeLaG
{wNG KaL tnv tpooappoyn KAtAAMnAwy povtéAwv emiBiwonc.

Fevikég Ikavotnteg
AapBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL QUTTOKTIOEL O TTTUXLOUXOG (OMWE QUTEG avaypdpovtal oto Mapaptnua AUTAWUATOS Kot
napatidevrar akoAov9we) o€ moLa / OLEG ATO AUTEC ATTOTKOTEL TO UATNUa;.

Avainitnaon, avaAvon kat oovdeon Sedougvwy Kot Sxeblaouog ko Staxeiplan Epywv

TANPOYOPLWV, UE TN XPION KAt TWVY arapaitnTwy SeBaoudg atn SLapopeTIKOTNTA KAl OTNY TOAUTTOALTLOUIKOTNTY

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lMpocapuoyn o€ VEEG KATAOTHOELG Enibeién kotvwvikng, emayyeAuatiknc kat nikn¢ umteuBuvotntag kat evatodnaoiag oe
AnyYn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNGS, SNULOUPYIKIG KAl ETTAYWYIKNG OKEWYNG

Epyacia oe 6tedveg meptBaAlov
Epyacia oe Stemiotniuoviko neptBaiiov
TMapdywyn VEwV EPEVVNTIKWY LOEWV

e Avalntnon, avaAuon kat ocuvBeon Sedopévwy Katl TANPodopLWY, LIE TN XPHoN KOL TWV AmapaitnTwV TEXVOAOYLWV.
e [lpocapuoyr O€ VEEG KATAOTATELG.

e AQUn anodpdcswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

e Epyacia og Slemotnuovikd meplBailov.

e [lpoaywyn ™G eAeBepnG, SNULOUPYLKAG KOl ETTOYWYLKAC OKEWYNC.

3. NEPIEXOMENO MAGHMATO2

Baowkég évvoleg avaluong emBiwong kot aglomotiag. Artokornn Kat epikortr) Se5opévwy. Baolkég cuVaPTAOELG: GuUVAPTNON
aflomiotiag N emPBiwong, cuvaptnon dlaklvduveuong, HEon umoloopevn dlapketa Lwng K.A.

Mn napapeTpLki ektipnon. Ektyuntpla Kaplan-Meier, ektiuftpla Nelson-Aalen. EAeyyxog log-rank. Npadikot EAeyxoL.
MapapeTpikd LovtéAa Kat Katavopég dtapketag {wng. Fapua, Weibull, Gumbel, AoyapiBuoioylotikn K.A. NMpocapuoyn
MOVTEAWV Ue TN PEBobo péylotng mbavodavelag. EAeyxol KAARG TPOCAPLOYNG.

Movtéla naAvépopnong yia dedopéva Stapketag {wng. Moviéha avaAoyLkng SLakvdUVEUONG, LOVTEAX ETLTAXUVOUEVNG
SLOKOTING KAl TO NUL-TIAPAUETPLKO HoVTEAD Tou Cox. Avantuén povtéhou Kal SLayvwoTikeg uEBodol, untddouna Cox-Snell,
unoAouna Schoenfeld.

Ewbikd O€pata avaluong emuBiwong kan alomiotiog. Movtéla etepoyévelag, avahuon Slaypovikwy dedopévwy (longitudinal
data analysis) k.a.

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA




4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emkowwvia
LLE TOUG (POLTNTES

e Xpnon T.MN.E.

v' otn Sidaokalia pe NAeKTPOVIKECG Sladdveleg,

v' otV ekudBnon katdAMnAwv Aoytopkwyv (MINITAB, STATA, R, k.a.).
e Ymootiplen tng padnotakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.

OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyaciag E§aurvou
Meplypagovtar  avaAutikd o0 TPOmoG  Kal
uédodot Stéaokaliag. p
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan, ALOO\SEELQ 39
Aogknon  [ebiou, MeAétn & avdAuon
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | MeAétn (un kaBodnyoluevn) 100
(TortoO9€tnon), KAwiwkn Aocknon, KoAAirexviko . .
Epyaotiipto, Awabpaotikn Stbaokalia, Ekmovnan epyaoiwy 45
EKTTULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Zuyypagri epyacias / epyaoiwy, E€€taon 3.5
KaAAwteyvikn dnutoupyia, K.AT.
Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTh
yla kae padnaotakn Spactnplotnta Kadwe Ko S6vodo Madrparog
oL WPEG Un kaedobnyouuevns UEAETNG WOTE O . , , . ,
e YT S G A A (25 wpeg POpTOU epyaciac ava MIoTWTIKA 187.5
efaurvou va avtiotoel ota standards tou Hovada)

ECTS

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwaooa AéloAdynang, MéSobot aloAoynong,
AlpopQwTLkr) 1 SUUTEPACUATIKY, AoKiuaoia
MoAXamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwrtrioels Avamrtuéng Aokiyiiwy,
Ermtiduon  lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAk Eéétaon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal  pnta mpoaSLopLOUEVD KPLTHPLA
aéloAdynong kat eav Kot mou eivat mpooBdaaotua
QIO TOUG (POLTNTEG;

o TRV emituyr) oAokARpwon Tou LoBpatog mpeEmnet

V' va napadoBolv oL Epyacies TOU AvaKOLVWVOVTAL TTAVW 0TI OTOLEG UTIAPXEL
uTtoXpewTLKn ipodopikr) e€€taon (30%),

V' va e€ETAOTOUV ETUTUXWCE OTLG YPATTTEG EEETAOELG TOU padrpatog (70%).

Mikpotepog nmpofLpactuog Baduog: 5
Méyiotog npoBipactipog Badbuodc: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Cox, D.R. and Oakes, D. (1984). Analysis of Survival Data. Chapman and Hall.
e Hosmer, D.W., Lemeshow, Jr. S. and May S. (2008). Applied Survival Analysis: Regression Modeling of Time-to-Event

Data. 2" ed. Wiley.

e Kapwvn, X. (2009). Movtéda Aéomiotiog kat EmtBiwong. EkSO0ELG ZUPEWV.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOZ MAOHMATOZz | MCDA113 EZEAMHNO ZMNOYAQN | B

TITAOZ MAGHMATOZ | ANAAYZH XPONOZEIPQN

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG OITOVEOVTOL OE SLAKPLTA EPN EBAOMAAIAIES
Tou padnuatog m.x. AlaAé€els, Epyaotnplakeég AoKnoeLg K.ATL. Av oL

. . . . . , QPE2 NIZTQTIKEZ MONAAEZ
TILOTWTLKEG LOVASEG ATIOVEOVTAL EVLOLA VLA TO CUVOAO TOU Hobnpatog
7 e ; ] AIAAZKAANIAZ
avaypate TG eBdopadlaieg wpeg SL6ACKAALAG KaL TO GUVOAO TwV
TUOTWTIKWV HOVAS WV
Aalé€elg 3 7.5

MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SLOakTIkEG UEGOSOL TOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTIKA OTO
4.

TYNOX MAGHMATOZ Enlo“[_'n uovu(r']q ngpLoxr']q
YroBadpou , Mevikwv [VWoewy,
Emiotnuovikng Mepioxrig, Avamtuéng
Agélotritwv

MNPOAMNAITOYMENA MAOHMATA: | MCDA101

FAQZZA AIAAZKAAIAZ Kat | EAAnviki

EZETASEQN:
TO MAGHMA NPOIMEPETAI 3E | Nat
®OITHTES ERASMUS
HAEKTPONIKH ZEAIAA | 16 koraokeun
MAGHMATOS (URL)

2. MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovtal ta uadnolaKd AmoTEAETUAT TOU AT IUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEC KAL LKAVOTNTEG KataAArAou enutéSou mou Ja
QTTOKTI/OOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwOn ToU UaSUaToG.

JuuBouAeuteite to Mapaptnua A (Eexwploto apyeio oto e-mail)
o [leptypacr) Tou Emunédou twv Madnatakwyv ATTOTEAEOUATWV yLa KaOE Eva KUKAO amoudwv ouupwva [e lNMAaioto Mpoooviwv tou Evupwrnaikou
Xwpou Avwtatne Eknaibevang
o [leptypapikoi Agikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiouv lNpoaovtwv Awd Biou Madnong
xou Hopaptnuo B
o [lepiAnmtikog O8nyog ouyypapn Madnaotakwv ArtoteAeoudtwv

H avdAuon xpovooelpwv (time series analysis) Pplokel epappoyn og moAAOUG TOUELS (OTNV olkovopia, oTNV LATPLKA, OTNV
Sloiknon k.o0.k.). MeAetd cuotniuarta, SLadLlkaoieg, ouata Kot potuTa nou efeAicoovtal péoa otov xpovo. H avaiuon
XPOVOOELpWV £XeL SUO BaclkoUg oTOXOUG: (a) va LEAETHOEL Kal va avayvwplioel tn dpuon evog datvouévou Tou avamapiotatol
amo pia akohouBia mapatnpioewy, kat (B) va poPAEPeL T peAAovTkn eEEAEN Tou datvopévou, SnAadh TLG LEANOVTIKEG
TIMEG TNG akoAouBiag mapatnprioswy. Emiong, amotelel mAéov Baotk Kol avaykaia Asltoupyila tng Slolknong pLog
enuxeipnong kabwg kat n mpoPAedn Toug Kpivetal anapaitntn yia tn AqPn anodpacswy tng enixeipnonc. NAnpodopieg
TIOU TIpoEp)ovTaL oo NMPoBAEPELS avadoplka e HEANOVTLKA yeEyovoTa armoteAoUv cuvnBwe Kplolun €Lopor] oto mAaty
dacua TwV SLOXELPLOTIKWVY Kot SlevBuvTikwv anodpacswv, adoul ol anodAceLC yLo T onUEPLVA oXESLA e€opTwvTal Ao
TIC HeAAOVTIKEG TIpoodokieg. OL emIOTNUOVIKEG TIPOPAEYELG Ba TpEmeL va €lval apKeTd oKPLBEL WOTE va EMLTPEMOUV
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KaAUTEPO oxeSLoopo Kal EAeyxo amod otL Ba ATav edIKTO XWpPLG T Xprion Toug.

Me tnv oAokArpwon tou padnuatog ol pottntég Ba €xouv avamtiiel Evav TpOTo oKEYNG, TTOU OE CUVOUAGCUO HE TLG
anapaitnteg yvwoelg Ba pmopolv va edapudoouv ot PAgN TG EVVOLEG KOl TLG TEXVLIKEG TIoU Ba S1daxBouv. TeAKOG
OTOX0G TOU paBnuatog elval va anoktnBouv Bactkég BewpnTIKEG KAl EPYOOTNPLAKEG YVWOELG YLOL TOV TPOTIO OXESLAGUOU
KOl EKTEAECNG OTOTLOTIKWY EPELUVWY Kal va €olkelwBoUV oL poltnTeg pe pebBodouc mpoPAsING Kall, TILO CUYKEKPLUEVQ,
pe t uéBodo Box-Jenkins.

Fevikég Ikavotnteg
AapBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VXL EXEL QUTOKTIOEL O TTTUXLOUXOG (OMWE QUTEG avaypdpovtal oto Mapdptnua AUTAwWUAToS Kot
napatideviar akoAovBwe) o€ moLa / OLEG ATTO AUTEG ATTOTKOTEL TO Uddnua;.

Avainitnan, avaAvon kat oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TANPOYOPLWY, LUE TN XPHON KL TWV amapaitnTwy SeBaouoG 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOUIKOTNTAL

TEYVOAOYLWV 2eBaoudg ato puatko neptBaiiov

lpocapuoyr o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUaTIKAG KAt NBKIG uteudUVOTNTAG KoL Evatodnaoliag o
Anyn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KOl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNULOUPYIKIG KAl ETTAYWYIKNG OKEWYNG

Epyacia oe 5tedveg meptBaAlov
Epyacia o€ Stemiotniuoviko neptBaiiov
TMapdywyn VEwV EPEVVNTIKWY LOEWV

e Avalntnon, avaiuon kat ocuvBeon Sedopévwy Katl TANPodopLWY, LIE TN XPHoN KOL TWV AmapaitnTwV TEXVOAOYLWV.
e [lpocoployr) O VEEC KATAOTATEL.

e AQUn anodpdcswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

o [lpoaywyn ™G eAeBepnG, SNULOUPYLKAG KOl ETTOYWYLKAC OKEWYNC.

e [apaywyn VEWV EPELVNTIKWVY LOEWV

3. NEPIEXOMENO MAGHMATO2

OpLoPOG XPOVOOELPAC. ZUVIOTWOEG Xpovooelpds. MéBodoL AvaAluong Xpovooelpwy. STATIOTIKEG MPOPAEPELS. ZTAoLUOTNTA.
Autoouvdlakuuavaon. AutoouoxEtion. Mepikp AutocucoxEtion. Aeukog ©opufog. Tuxaiog Mepimatog. AutonaAivépopa
Movtéla AR(1), AR(2), AR(p). Movtéla Kivntou Méoou MA(1), MA(2), MA(qg). AutormtaAlvSpoupeva Movtéha Kivntol
Méoou ARMA(p,q), ARIMA(p,d,q), SARIMA (P,D,Q), x(p,d,q). Tautonoinon ARIMA MovtéAwv. Ektipnon ARIMA MovtéAwv -
AlayvwoTtikog EAsyxoc. Kpitipla Emloyng Movtédwv. NpoPAédeig pe AR(1), MA(1), ARMA(1,1), ARMA(p,q), ARIMA(p,d,q).
Aaotripoata Epmniotoouvng tng NpofAsedng. Metpa AfloAoynong MpoPAdewv.

Edapuoyn tng MeBodoAoyiag Box-Jenkins e Xprion TOU OTATLOTIKOU TAKETOU SPSS.

TMHMA MAGHMATIKQN

54




55

4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOIIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTES

e XpnonT.MN.E.

v' otn Sidaokalia pe NAeKTPOVIKECG Sladdveleg,
v' otnv ekpdBuvon KatdAAnAwv AoyLopkwy (SPSS).
e Ymootiplen tng padnotakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.
OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyaciag E§aurvou

Meplypagovtar  avaAutikd o0 TPOmoG  Kal
uédobot Stbaokaliag. AL 39
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan, w SEELQ
Aoknon  [ebiou, MeAétn &  avdAuon
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | MeAétn (un kaBodnyoluevn) 100
(TortoO9€tnon), KAwiwkn Aocknon, KoAAirexviko . .
Epyaotiipto, Awabpaotikn Stbaokalia, Ekrovnon epyaowwv 45.5
EKTTULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Zuyypagri epyacias / epyaoiwy, E€€taon 3
KaAAwteyvikn dnutoupyia, K.AT.
Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTh
yla kae padnaotakn Spactnplotnta Kadwe Ko Z0vodo Madripatoc
oL Wpe kadodnyoUuevi eAETNG WOTE O , . , , ,

pes K VOBHEVITS KEAETNS (25 wpeg POpTOU epyaciac ava MIoTWTIKA 187.5

OUVOAIKOG  (pOpTO¢  epyaciac o€ eminedo
efaurivou va avtiotoel ota standards tou
ECTS

povaéda)

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AfloAdynong, MéSobdor atoAdynong,
AlpopQwTLkr) 1 SUUTEPACUATIKY, AoKiuaoia
MoAXamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwrtrioels Avamrtuéng Aokiyiiwy,
Enmtiduon [lpoBAnudtwv, [panty Epyaocia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAk Eéétaon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal  pnta mpoaSLopLOUEVD KPLTHPLA
aéloAdynong kat eav Kot mou eivat mpooBdaaotua
QIO TOUG (POLTNTEG;

Mparmth e€€taon (100%).

Mukpotepog poBLpaciuog Babuog: 5
Méyiotog npoPLpacipog Babuodcg: 10

5. ZYNIZTQMENH BIBAIOTPA®IA

e Hamilton, J.D. (1994). Time Series Analysis. Princeton University Press.
o Jeffrey, J. (1996). MéJobot MpoBAEYewV (yLo OLKOVOULKEG KOl ETIXELPNIUATIKEG ATOPAOTELS). EkS00oeLg Gutenberg.
e Priestley, M. B. (1981). Spectral Analysis and Time Series. Academic Press.

e Vandaele, W. (1983). Applied Time Series and Box-Jenkins Models. Academic Press.

e AnuéAn, I. (2002). Zuyxpovec MéBobot AvaAuanc XpovoAoyikwy Seipwv. EKSOoeLG KpLtikn.
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NEPITPAMMA MAOGHMATOZ
1. TENIKA

ZXOAH | QETIKQN EMIZTHMQN

TMHMA/YMMETEXONTA

TMHMATA* MAGHMATIKQN

ZYMMETEXONTA IAPYMATA**

METAMNTYXIAKO NMPOTPAMMA | YNOAOTIZTIKH KAI ZTATIZTIKH ANAAYTIKH 2THN EMIZTHMH TQN AEAOMENQN
ZMOYAQN: TITAOZ N.M.z. | (MCDA)

ENINEAO ZNMNOYAQN | METAMNTYXIAKO

KQAIKOX MAGHMATOZz | MCDA114 EZAMHNO zNOYAQN | B
NOAYMETABAHTH ANAAYTIKH AEAOMENQN KAI ZTATIZTIKH
TITAOZ MAGHMATOZ ZYMMNOEPAZMATOAOTIA
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
o€ MEPLMTWON TOU OL TILOTWTLKEG LOVASEG ATIOVEUOVTAL OE SLAKPLTA UEPN EBAOMAAIAIES
Tou podnpatocg m.x. AlaAé€elg, Epyaotnplokeg AoKAoELG K.ATL. Av oL QPES NISTOTIKES MONAAES
TUOTWTLKEG LOVASEC ATTOVELOVTAL EVLALA VLA TO GUVOAO TOU HaBraTOog AIAASKANIAS
avaypate tig efdopadlaies wpeg StéaokaAiag KaL To cUVOAO TwWV
TUOTWTLKWV LOVAS WV
AloAEEeLg 3 7.5
Mpoo¥<ate oelpéc av xpelaotei. H opyavwan dtbaockaldiac kot ot
SL6aKTIKEG uEYOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO
4.
TYNOX MAGHMATOZ ET[lOTr] uovu(r']q nepLoxr']q
YrnoBadpou , levikwv MVwoewy,
Emtotnuoviknc Meptoxrg, Avamtuéng
Agélotrtwv
NMPOAMAITOYMENA MAGHMATA: | MCDA101
FAQZ3A AIAAZKAAIAZ KAt | EAAnvik
EZETAZEQN:
TO MAOGHMA MPOXMEPETAI 2E | Nqy
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.upatras.gr/courses/MATH1073/
MAGOHMATOZ (URL)

2. MAOGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
Meptypdpovral Ta LadnoLakd AmoTEAETUATA TOU UATTUATOG OL OUYKEKPIUEVES YVWOELS, SEELOTNTEG KAl LKAVOTNTEG KataAAridou enunédou mou Ja
QTTOKTIOOUV OL POLTNTEG UETA TNV ETUTUXN OAOKANpwON ToU UaSUaTog.
JuuBouleurteite o Mapaptnua A (Eexwploto apxeio oto e-mail)
o [Ieptypapr tou Enneédou twv Madnatakwy ATOTEAECUATWV pLa KAOE Eva KUKAO armoudwv ouupwva pe lMAaioto Mpoooviwv tou Evpwnaikou
Xwpouv Avwrtatng Eknaibevong
o [leptypapikoi Acikteg EmutéSwv 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadviwv Awd Biou Madnong
xou Iopaptnuo B
o [lepiAnmtikdg O8nyoc ouyypapr¢ Madnaotakwv ArtoteAeoudtwyv

JKOTOG TOU MaBAUATOC €lval N TOPOUGLach TwWV POCIKWY EVWOLWV KABWE KoL oNUOVTIKWY PeBOSwy TG MoAupetaBAnTig
JTatotikAg AvaAuong Asdouévwy. Elodyovtal, otnv apyr, oL EVWOLEG TNG TTOAUSLAOTATNG OTATLOTIKAG AvAAUONG, LEAETATAL
N TIOAUSLACTATN KAVOVLK] KOTOVORN KOl EKTLLWVTOL OL TIAPAETPOL QUTHG e TNV BonBela Tuxaiwv SelyldTwy. TV CUVEXELD
napouotaletal n MoAupetaBAntr Avaluon Alokipovong Kot n MoAuvpetafAntn Mpapuikn MoAtvSpounon. TEAOG slodyovtol
Kal peAetwvtal duo Paotkég pEBodol mapayovtikng avaluong (Avaluon o KOpleg ZuvioTwoeg Kal AvaAucn AvTLoToL(Lwy)

koBwc kat pEBodol taflvounong Kot autopatng opadomnoinong Twy noAudlaotatwy SeSopévwy.

Metd tnv emnttux oAokAfpwon tou pabrpatog ot dpottntég Ba pmopolv va cuvSudoouv tn otatlotik Bewpla, v j

grAoyr TG KatdAAnAng pebodoloylag kabwg kat Tnv edbappoyr] TG o tpoPAfata moAudldotatng availuong deSopuévwy.

TMHMA MAGHMATIKQN

56



https://eclass.upatras.gr/courses/MATH1073/

57

Fevikég Ikavotnteg
AauBavovtag urtoYn TIG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OMWG AUTES avaypdpovtatl ato Mapaptnua AUTAWUATOS Kot
napatideviar akoAov9we) o€ moLa / OLEG ATTO AUTEG ATTOTKOTEL TO Uddnua;.

Avainitnaon, avaAvon kot oovdeon Sedouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOPOPLWVY, UE TN XPION KL TWV amapaiTnTwy 3e6a0o0G 0T SLOPOPETIKOTNTA KAl OTNV MTOAUTTOALTIOULKOTNTA

TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapuoyr) o€ VEEG KATAOTAOELG Enti&elén kowwvikrig, emayyeAUaTIKAG KAt NBKIG uELUVOTNTAG Kat evaLodnaiog o
Anyn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tnG eEAeUTEPNG, SNULOUPYIKAG KAL ETTOYWYLIKNG OKEYNG

Epyaoia oe 6ie9vég meptBaiiov
Epyaoia oe iemiotnuoviko neptBailov
TMapaywyn VEwV EPEVVNTIKWY LOEWV

e Avalitnon, avaAuon kat ouvBeon Sedopévwy Kat TANPOPOopLWY, LIE TN XPHoN KOL TWV AMapaiTtnTwV TEXVOAOYLWV.
e [lpocoployr] O€ VEEC KOATAOTATELG.

e AQUn anodpacswv.

e Autdvoun epyaoia.

e  OpadiknA epyaoia.

e Epyacia og Slemotnuovikd meplBailov.

e [lpoaywyn TG eAelBepNG, SNULOUPYLKAC KOl ETTOYWYLKAC OKEYNC.

3. NEPIEXOMENO MAGHMATO2

MoAudidotata dedopéva. Métpa B€ong katl PeTafAntotnTag kot Slaypappata napouvciaong Twv dedopévwy. Tuxala
Sltavuopata Kot mivakeg. H évvola tou tuxaiou Selypotog. H onupacia TnG OTATIOTIKAG amootacng. 180TnTeg tng
TIOAUMLETAPBANTHG KOWOVLKIG KATAVOUNG. To Tuxaio Selypa Kol n eKTUNON TwV MAPAUETPWY TNG TOAUUETABANTAG KAVOVIKAG
KATAVOUAG. Kataokeur SLOOTNUATWY EUMLOTOOUVNG Kal €AEYXOL OTATIOTIKWY UTOBECEWY yla TIG TAPAUETPOUG TNG
ToAUSLACTATOTNG KAVOVIKAG Katavourg. One-way MANOVA yla aveédptnta kat e€aptnuéva delypata kol oxetikol éAeyyol.
FevikeLON TNG YPOUULKNG TTAAVEPOUNONG Kal N bapuoyn TG otV EPUNVELA-TIPOBAEYN TIEPLOCOTEPWYV TNG ULOG EEAPTNUEVWV
petaPAntwy. Avaluon oe KiOpleg Zuviotwoeg (Principal Components Analysis). EUpeon Twv KUpLlwV CUVIOTWOWV TTOU
TPOKUTITOUV O TNV OVAAUGH TILVAKWY (CUVSLAOTIOPWV KOl CUCKETIOEWY QVTLOTOLXWC). AELYHATIKEG KUPLEG CUVIOTWOEG
KOl OTATLOTIKI) CUMIEPACaToloyia e T Xprion HeydAwv Selypdtwy Sedopévwy. Avaluon Avtiotolylwyv (Correspondence
Analysis). MeAétn Tng avaluong oe Tivakeg ouvadelag (mivakeg SUTARG el0d6ou). Alaxwplotik AvaAuon kat Tafwvounon
(Discriminant Analysis and Classification). MeA£Tn TwV KAVOVWY SLOXWPLOUOU TWV OUASWV. lEpAPXIKEC KaL LN lEpAPXLKEG
uEBobdol opadomnoinong (Hierarchical and Nonhierarchical Clustering Methods).
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4. AIAAKTIKEZ ko MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMNOZ NAPAAOZHZ
lMpdowro pe mpoowrno, E§ amootacewg
ekmaideuan KA.

Mpoowmno pe MPOowWMo

XPHZH TEXNOAOTIQN

ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTES

e Xpnon T.MN.E.

v' otn Sidaokalia pe NAeKTPOVIKECG Sladdveleg,

V' otnv ekpdBuvon katdAnAwv doyopkwv (R, Minitab, SPSS).
e Ymootiplen tng padnotakng SLadikaciog HEcw TNG NAEKTPOVLKAC

mAatdopuag eClass.

OPFANQZH AIAAZKANIAZ Apaoctnpiotnta ®oprog Epyaciag E§aurvou
Meplypagovtar  avaAutikd o0 TPOmoG  Kal
uédodot Stéaokaliag. A 39
AaAééelg, Sepwvapla, Epyaotnpiakry Aoknan, w SEELQ
Aogknon  [ebiou, MeAétn & avdAuon
Bi6Awoypagias,  @povuotipo,  Mpaktikrj | | MeAétn (un kaBodnyoluevn) 96
(TortoO9€tnon), KAwiwkn Aocknon, KoAAirexviko . .
Epyaotiipto, Aabpactikn Sbaokalia, Ekmovnan epyaoiwy 45
EKTTULOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Zuyypagpn epyacias / epyacwy, | | E§EToon eyoolwv 4.5
KaAAwteyvikn dnutoupyia, K.AT. Eféta on 3
Avaypdpovtal oL wpeg UEAETNG TOU @oLTNTh
yla kae padnaotakn Spactnplotnta Kadwe Ko S6vodo Madrparog
oL WPeG Un kaedobnyouuevne UEAETNG WOTE O . , , . ,
e YT S G A At (25 (t)pec POPTOU EPyaciac ava MIOTWTIKA 187.5
efaurvou va avtiotoel ota standards tou Hovada)

ECTS

AZIONAOTHZIH ®OITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AfloAdynong, MéSobdor atoAdynong,
AlpopQwTLkr) 1 SUUTEPACUATIKY, AoKiuaoia
MoAAamAri¢  Emidoyrig, Epwtrioslg Zuvtoung
Anavtnong, Epwrtrioels Avamrtuéng Aokiyiiwy,
Ermtiduon  lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAk Eéétaon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal  pnta mpoabSLopLOUEV KPLTHPLA
aéloAdynong kat eav Kot mou eivat mpooBdaaotua
QIO TOUG (POLTNTEG;

lMa tnv emtuxr ohokApwaon Tou pabnuatog mpémnel va tapadoboulv oL epyaocieg,
Tiou Ba 50600V oToug HOLTNTEG KATA TNV SLAPKELA TOU EEAUNVOU, TTAVW OTLG OTIOLEG
umtapyxet podopikn e€€tacn. To HABnua £xeL eMUTAEOV yparttr e€€taon.

Mukpotepog poBLpaciuog Babuog: 5
Méylotog npofipacipog Babuoc: 10
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VADIA - NON3JINO3IVIV NUL HIWHLZIUI NHLZ HAILAVVNY HMILZILVLZ IV HMILZIIOVOUA




O &eltepog kKUKAOC oTIOUSWV TN avwTtatng ekmaibsuong cuviotatal otnv moapakoholOnon MpoypAappaTog
Metamntuxtakwyv Znmouvdwv (MMZ), To omoio oAOKANPWVETAL PE TNV ATOVOUN AUTAWHATOG METAMTULOKWY
Irouvdwv (A.M.3.).

Ta MMZ evtdooovtaL OTO GTPATNYLIKO OXESLOOUO Twv AEl, SLEMovTaL Ao EMLOTNLOVLKI) GUVOXT] KOL OITOCKOTIOUV:

i)  OTNV MEPALTEPW TIPOOYWYN TNG YVWONG, TNV AVATTTUEN TNG £PEUVAG KOL TWV TEXVWYV, KOBWE KoL TNV

LKOvoTolnon TWwV EKMALSEVUTIKWY, EPEUVNTIKWY, KOWWVIKWY, TOALTIOTIKWY KOL OVOITTUELAKWY
QVayKWV NG wpog,

ii)  otnv uPnAou erumédou e€elbikeuon TwV TMTUXLOUXWY O BEWPNTIKEG Kol EPOPLOCUEVEG TIEPLOXEG
OUYKEKPLUEVWY YVWOTIKWY KAASWV, ELOIKEC BEUATIKEG EVOTNTEG N ETUUEPOUG KAASOUC TWV YVWOTIKWY
OVTLKELUEVWY TOU TPWTOU KUKAOU OTIoUSWVY TwV olkelwv TUNUATWY, KABWE Kal oTnv mapaywyn Kot
HETAS00N YVWOEWV, TEXVOYVWOlaG, LeBodohoylwv epyaleiwy KoL EPELVNTIKWY ATOTEAECUATWY OTOV
ETILOTNHOVLKO XWPO Ttou Spactnplomoleital to kabe TuRua.

To ox€blo Kavoviopou Metamtuxlokwy Imoudwv cupmAnpwvel tig Statdgelg tou Kedoahaiov IT tou N.
4485/2017 (DEK 114/t. A'/4.8.2017): «Opydvwaon Kat Aettoupyia TNG avwtatng ekmaidevong, pubuiocelg
yla T €pguva Kot AAAEG SLATAEELG» Kal £XEL WG OTOXO VO CUMBAMEL og £va £160¢ evapuoviong AWV Twv
UETAMTUXLAKWY 0TIouS WV Tou Mavemniotnuiou, oto MAaioLo Twv KOTeuBUVOEWV Tou, Pe tapdAAnAn Stotipnon
Twv Babuwv eAeuBepiog Kal TwV SUVATOTATWY KALVOTOULOC TOUG, TTOU TPOKUTTOUV efaltiag LSLoLtepoTATWY
KAOE PETATTUXLOKOU TIPOYPAUUATOG.
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APOPO 1
EIZATQrH

To MNpoypoppa Metartuylakwy Smoudwv 1plBnke pe tnv utt apBu. 665/11777 anddoaon (PEK 1534/4-5-
2018 1. B’) kal LoxVeL, Onwg evekpiBn amd tn Z0ykAnto Tou Maveniotnuiouv MNatpwv (ap. ouvedp. 133/30-3-
2018) kal tn Zuvéheuon tou TuRpato¢ Mabnuatikwy (ap. cuvedp. 8/12-2-2018). Alémetal amod TG SLATALELS
ToUu vopou 4485/2017, tou Ecwtepikol Kavoviopol Asttoupyiag tou Maveniotnuiov Matpwv yia ti¢ Meta-
TITUXLOKKEG ZTIOUGEC KaBwC Kal Tou Tapovtog Kavoviopou (PEK 3281/08-08-2018 t. B').

APOPO 2
2Konoz

To MMZ «MCDA» £XelL WC OVTIKEIUEVO TNV TtapoXn E£EELSIKEUPEVNG OLETLOTNUOVIKNAG HETATITUXLOKNG
ekmaibevong os BEparta dlaxeiplong, avamopdaotacng kot enefepyaciag Sedopévwy KaBwE Kal TIG OYXETLKEC
QUTTOLTOUMEVEC UTIOAOYLOTIKEG TEXVIKEC. ELSIKOTEPQ, TO MM amookomeL:
o. otn Begpeiwon yvwong yla HovtéAa f/Kal EUMELPLKES TEXVIKEG TIOU avarttuxOnkav cuvBUOTIKA YL
v enefepyacio dedopévwy, OTOV EUPUTEPO EMIOTNUOVIKO XWPO TWV HABNUATIKWY, TNG TANPODOPLKAS
KOlL TNG OTATLOTIKAG,
B. otnv katavonaon, enefepyaocia kat avaluon dedopévwy Sltadopwy TUTIWV UE GUYXPOVES AAYOPLOULKES
— UTTOAOYLOTLKEC TEXVIKEG,
Y. OTN OTATLOTIKA KAl TWV ouvBnkwv epoappoyng tng o dladpopetikd oclvola SedopEVWY UE TO CWOTO,
yla tnv kabe nepiotaon, Tpomo,
6. otnv avanapdotooh, anobrkeuaon Kot mapouaciaon MoAUTTAOKwY SeSopuévwy,
£. 0TNV €VEAIKTN, amoSOTIKA Kol amoteAeopatiky Staxeiplon dedopévwv.

Meploodtepeg TANPodoOpieC ylo TO YVWOTIKO OVTlKeipevo Tou [MMI Tapéxovial otnv LotooeAida:
https://math.upatras.gr kat 6Tov LGTOTOMOo TOU TPOYPAUUATOC.

To NMMZ «MCDA» 6ev €xel KateuBUVOEeLg Kal 08nyel AMOKAELGTIKA OTNV OIOVOUN AUTAWUOTOC METOMTUXLAKWY
Yroudwv (AMZ) otnv «YTTIOAOYLOTLKN KOl ZTATLOTIKA AVAAUTIKY 0TnV EMoTAun Twv AsSopévwvy.

APOPO 3
OPTANA KAl MEAH TOY NM2z

3.1. ta SLoKNTIKA Opyava CUMHETEXOUV LEAN AEM (KaBnyntég kat Aéktopeg) Tou Maveniotnuiou Matpwy,
obudwva pe ta opllopeva otig Statdfelg tou apbpou 36 tou N. 4485/2017 kabwg Kat Tou Ecwrtepikol
Kavoviopou Asttoupyiag yla Tig MeTamtuxLlakeg Zmoudég Tou Mavemotnuiou Matpwv. MNa Tnv opyavwaon Kot
Aettoupyia tou MMZ, apuoddia dpyava sival ta €€AG:

a) H ZoykAntog tou Maverotnpiov MNoatpwv eival to appodlo opyavo yla ta Béuata akadnuaikou, Slokn-
TIKOU, OPYOVWTLKOU KOlL OLKOVOULKOU XapOKTrpa Tou MMZ.

B) H Zuvéleuon tou Tpnpartog anaptiletal and tov MNpdedpo tou Tunpatog, Ta HéAn AEMN tng Tuvéleuong
ToU TUAKOTOC KOl EKTTPOCWTTIOUC TWV GoLTNTWV Tou TUAUATOG, OMwe poPAénetal otnv apdypado 1y tou
apBpou 21 tou N. 4485/2017.

H Juvéheuon €xeL TIG KOTWTEPW OPUOSLOTNTEG, KOOWE Kal yla kABe dMo B£pa mou mpoPALmetal amnod emi
HEpOUG SloTaeLc:

— Elonyeitat otn 20ykAnto 8ia tng Emitponrc Metamtuylakwy Imoudwy yla Thv avaykolotnta ibpuong MM,
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— EkA€yeL yla SLetr) Bntela tn Zuvtoviotikn Emtporn tou MM « MCDA».

— OpliZeL Tnv Emutponr) A€loAdynong Yoy ndiwv (EAY) twv petamtuyakwy ¢ottntwy (M) oto mpoypapua.

— EmAéyel Toug eloaktéoug MO HeTd tnVv €Lorynon tng EAY.

— Kataveépel To SL8AKTIKO £py0 OTOUG SLEACKOVTEG TWV UETOTTUXLOKWY HOBNUATWVY.

— KaAel amo tnv nuedamnn f tnv aAlodamn, w¢ EMIOKENTEG, KOTAELWHEVOUG EMIOTAUOVEG CUUPWVA UE TO
apBpo 36, mapdypadog 5 tou N. 4485/2017.

v) H Zuvroviotikn) Emtponty tou NMMI amnaprtiletoal and névie (5) pwéhn A.E.N. tou Tunuartog, Ta onoia

£XOUV OVOAAPEL LETAMTUXLOKO €pyo N TNV emifAsPn SdakToplkwy Statplfwy, Ta omola ekAEyovtal amod Tn

3T Kol £XEL TRV aKOAOUBN cUVBeon: 2 HEAN amod Tov Topéa TATLoTIKAG-MBavotTwy Kot EMYElpNOLOKAC

‘Epeuvag, 2 péAn and tov Topéa MAnpodoplkng Kal YoAoyloTtikwv Mabnuoatikwy kat Tov AlteuBuvtr tou

NMMZ « MCDAW.

H Zuvrtoviotikr) Emttponi elval apuodla yla tnv mopakoAolbnon Kal To CUVIOVIOUO A£lToupylag tou

TIPOYPAULOTOC Kol ELSIKOTEPA:

— Ewonyeital otn Juvéheuaon th oUvBeon twv EAY kat TEE

— Opilel Tov emPAETOVTA TNG SUTAWMOTLKAG Epyaciag, cupudwva Pe ta tpofAsntopeva otn mapaypado 6.4
TOoU apBpou 6 TOU MOPOVTOG KAVOVIGHOU.

— MNpoteivel otn Tuvéleuon B£pata, mou adopolv otig omoudeég twv MO tou MME « MCDA»

— Evnuepwvel TNV ocuvéleuon Tou TUAKUATOG yla TNV Katdotaon Twv MO

— Mpovrilel yla tnv THpNon Tou mapovtog Kavoviopol MEeTamTuxlokwy Zmoudwv.

6) H Erutpon) Metamtuytakwyv Inoudwv (EMZ): amoteAsital amno tov Aviumputavn Akadnuoikwy YroBéoswy,
0 omoiog ekTeAel XpEN MPOESPOU Kal Toug KooUNTopes we HEAN Kat £XEL TIC apUoSLOTNTEC TTou TipoBAEmovTal
otnv napdypado 5 tou apbpou 32 tou N. 4485/2017.

€) O AevBuvtig Inovdwv tou MM mpoedpelel NG TUVTOVIOTIKAG Emitpomnng kat opiletal pall pe tov

AvarmAnpwTr tou pe anodaon tng Zuvéleuong yia Stetr) Bnteia. O AMI swonyeital otn Xuvéleuon KaBe

Bépa mou adopd otnv anoteAeopatikny edappoyr Tou NMMI Kal elIKOTEPA AOKEL TOL KATWTEPW Kabrkovta:

— Elonyettat otn uvéleuon tic anodaoelg tng XE kal kaBe B£pa mou adopd otnv eUpuBUN Asttoupyia Tou
MMZ « MCDA»

—'ExeL TNV €uBUVN TN KATAPTLONG TNG NUEpNnoiag Slatagng Kal Tng oUykALong tng 2E, mpoedpelel o’ autnv
Kal £xeL tnv euBUVN TNG VAomoinong Twv anodpacewv tng 2T, ou adopouv otn Asttoupyia Tou NM2

—'ExeL TNV €uBLVN cLVTAENG AVAAUTLKOU ATTOAOYLOMOU TOU EPEUVNTIKOU Kal eKMatdeuTIkoU €pyou Tou NMZ
TouG omoiou¢ urtoBaAAeL otnv 2T.

ot) O AvanAnpwtig MNputavews Akadnpaikwv Kat AleBvwv Oepdatwv tou Maverotnuiov Matpwy €xel
TNV ENOMTELQ KOL TOV YEVIKOTEPO GUVIOVLIOMO TWV LETATTUXLAKWY oTtoudwy, o€ emninedo 16pUpatoc.

3.2 Tn dibaokahia Twv pabnudatwy tou NMMZ prmopolv va avalapBdavouv ol avadePOEVOL OTLG SLATAEELS
Tou GpBpou 36 tou N. 4485/2017 Kat eL6LKOTEPAL:

(1) Ou 616dokovteg og M.M.Z. mpogpxovtal katd e€fvta Tolg ekatd (60%) TouAdyLotov amo péAn A.E.M.
kat E.E.M., E.ALN. kat E.T.E.N., n adunnpetioovta péAn A.E.M. tou olkeiov TuApatog i S16A0KOVTEG
obpdwva pe to m.6. 407/1980 (A’ 112) rj to apbpo 19 tou v. 1404/1983 (A’ 173) fj TtV map. 7 Tou
apBpou 29 tou v. 4009/2011. ONot oL 5L16ACKOVTEC TIPEMEL va Eival KATOXOoL SIEAKTOPIKOU SUTAWHATOG,
€KTOC AV TO YVWOTIKO TOUC QVTLKEIPEVO gival e€alpeTIKAC Kal adtapdloBAtntng dlaltepotntag yla
To omoio 8ev sivat Suvatn 1 cuvAONg n ekmovnon S16aKToPLKNG SLoTPLRAC.

(2) Me tnv emidpvratn tng mapaypddou 1, n Iuvéheuon tou Tunuotog afloloyel TIG avAYKEC TOU
M.M.Z. o SLOAKTIKO TPOoOWTTILKO Kal, ehocov ta udlotdpeva péAn A.E.M., E.E.M., E.ALN. kat E.T.E.N.,
adunnpetioavta péAn A.E.M. kat ot Stddokovteg cupdwvo pe to 1.6. 407/1980 (A" 112) f o
apBpo 19 tou v. 1404/1983 (A’ 173)  tnv mop. 7 tou apBpou 29 tou v. 4009/2011, Sev emapkoulv,
HE attodoynuévn anddaor tng anodacilel tnv avabeon SLdaktikou £pyou o HéEAN A.E.M. GAAwv
Tunudatwv Tou iou A.E.l i v mpookAnon pelwv A.E.M. dMwv A.E.l | T.E.l. | epeuvntwv amnd
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EPELVNTIKA KEVTpO ToU ApBpou 13A tou v. 4310/2014 (A’ 258), cupmepAAUBAVOUEVWY TWV EPELVN-
TIKWV KEVTpWV TNG Akadnuiag ABnvwv kat tou 16pupatog latpofloloyikwv Epguvwy tng Akadnuiag
ABNvwv A véeg mpooAAPelg/cupBACELC CUNPWVA LIE TIC AVWTEPW SLATALELC.

ITIG UTIOXPEWOELS TwV SLOAOKOVTWY mepAapPBavovtal Hetafl aAwyv n meplypadn tou pabnuatog A Twv
SloAé€swy, n mapaBeon oxetikng BLBAloypadiag, o Tpomog e€£Taong Tou HABNUOTOG, N ETUKOWWVIO LE
TOUG/TIC LETOMTUXLOKOUC/KEC POLTNTEG/TPLEG.

APOPO 4
EIZAFQrH METANTYXIAKQN OOITHTQN

4.1 Ma v sloaywyn MO Sievepyeital mpoknpuén (MpookAnon Ek6nAwaong EvdladEépovtog) Le ewonynon
™¢ 2E kot amodaocn tg XT tou MNMMI KABe akadnUAikO £T0G PE KOTOANKTIKA NUEPOoUnvia umoBoAng
QUTACEWV Kal SIKOLOAOYNTIKWY TO apyoTeEPO evtog Sekamévie (15) nuepwv amd TNV nuepopnvia umoBoAng
™¢ Snuooisuong. H dnuooicsuon tng mpoknpuéng yivetat amd to Navernotiuio Natpwv pe uBOvVN Tou
TUAMOTOG, EVW TO OXETLKO KOOTOG Bapuvel to NMM3.

Me elonynon tng ZuvtovioTikng Emtpomnng kal amodacn tng Juvéheuonc opiletal kabe £tog n Emtponn
A&lohoynaonc Yoy ndiwv, n omola anaptiletat anod (3) tpia peAn, kat eldikotepa: tov Aleubuvtn tou NMZ,
£€va HéENog armod tov Topéa Itatlotikng-Mbavotitwy Kat Emxelpnolakng Epgsuvag Kat €va PEAOG amo
tov Topéa NMAnpodopikng Kat YIoAoyLloTikwv MaBnuatikwy.

H emidoyr oAokAnpwvetal HEXPL TO TEAOC TOU ZemteuPpiou.
Ta anottovpeva Swkatodoyntkd ephapBavovtal oto Mapaptnua 1 kabwc Kat otnv poknpuén kabe £touc.

Ot umoy ot umoBarlouv tnv aitnon Toug NAEKTPOVLKA oTO portal:
https://matrix.upatras.gr/sap/bc/webdynpro/sap/zups pg adm#

'OMo ta amattoU peva SIKALoAOYNTIKA ortooTEAAOVTAL KAl e cuoTnpévo ddakeho otny Mpappatsio Tov TUAaAToc,
eVTOC¢ NG mpoBeopiag, mou avaypadetal otnv mpoknpuén. MNa neploocdtepeg mAnpodopieg, wmopouv va
arsvBUvovtal otnv MNpappateia tou TuRpoatog Madnuatikwy, secr-math@math.upatras.gr

4.2 >to NMZ yilvovtal Sektol TTuxloUXoL TNG NUESATIAC KOl AVAYVWPLOUEVWY OUOoTaywV ISpupdtwy Tng
oAAodarmnc TUNUATwY OeTkwY Kot Texvoloylkwy Emotnuwy, MoAutexvikwy IxoAwv, IxoAwv Emiotnuwv
Owovoplog & Aloiknonc. Mvovtal emniong dektol amodoltol ITPATIWTIKWY X0AWV, KaBw¢ Kal TUNUATWY
A.T.E.l cuvadoUc¢ yvwaoTikol avTlKeLWEVOU. Altnon Umopouv va UTtoBAAANOUV Kol TEAELODOLTOL TWV OVWTEPW
TUnUAatwy, uTo thv TipolTtdBeon oTL Ba £xouv mpookopioel BeBaiwaon Mepdtwong Twv Imoudwy Toug TpLv
™V nuepopnvia ouvedplaong TG ZUVEAEUONG yLa ETILKUPWON TOU TIVAKA TWV ETIITUXOVTIWY. ITNV MEPIMTWON
outn avtiypado tou mruyiou ) Tou SUTAWHOTOC TOUC TPOCKOUIETOL TIpLV ard TNV nuepounvia évapéng tou
T(POYPAUHATOC.

Ye kaBe mepintwon, oL eTAeyEVTeC Bal PETEL VA TTPOOKOWIOOUV OAaL TOL ATIAPALTNTA SLKOLOAOYNTLKA HEXPL
™ ANén twv eyypadwv.

4.3 O péylotog aplOpog petarmtuxtokwy dottntwy ava diddokovta opiletal og U0 (2). O aplBUOC TWV ELCAK-
Téwv opileTal KT avwWTaTo 6pLO OTOUG TpLavta (30).

To péAn twv katnyopwwy E.E.M., kabwg kot E.ALM. kot E.T.E.N. Tou TuApato¢ Mabnpatikwy mou mAnpouv
g polmoBéoelg tou mpwtou edadiov tng mapaypddouv 1 tou dpbpou 34 tou N.4485/2017, pmopouv
META amo aitnor toug va gyypadolv wg UTepaplBoL, Kal povo évag kat’ £to¢ oto MN.M.XZ. « MCDA», mou
opyavwVeTaL and to TuApa Mabnuatikwy Kol To omoio elval cuvadég Pe TO QVTIKELPEVO Tou TiTAou
OTIoUSWV KaL TOU €PYOU TIOU EMLTEAOUV.
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4.4 H emidoyn yivetal kuplwg pe ouvektipnon twv €€ kputnplwv: to yevikd Babuod tou mruyiou/6t-
mMAwpatoc, Tn Babuoloyia ota MPOMTUXLOKA LaBrpaTa TIou £(val OYETIKA LLE TO YVWOTLKO QVTLKEILEVO TOU
MMz, tnv eniboon oe SUTAWUATIKA €pyaocio, OTTOU auUTH TIPOBAEMETAL OTO TPOMTUXLAKO €MinMedo Kol TNV
TuxoUoa EPEUVNTLKA 1 eEMayyeAHATIK Spactnplotnta tou untoPndiou.

4.5 H Emtpony A€loAoynong Yoy noiwv kataptilet mivako afLoAOYLKNG OELPAG TWV EMITUXOVTIWY, O OToL0g
(ue TN oUMPWVN YVWUN TNC ZUVIOVIOTIKNAG EMLTPOTMIC) EMIKUPWVETAL Ao TNV ZUVEAeuaon, AapuPavovtag
uroyn ta akohouBa ££L (6) SladopeTikd Kpltrpla, KALLaKoUUeVNG BapUtnTag, anod Ta ornola MPoKUMTEL
aBpolotikd n cuvoAikn Babpoloyia Tou untoPndiouv otnv aflohoyikn kAipaka 0-500 (uopla). Ta kpltrpla
OVaAUOVTAL TIEPALTEPW OTN CUVEXELA TOU TapovtoG. H Babuoloyia tou unoPndiov oto kabéva ek Twv
KPLTNPLWV aUTWV, TPOKUTTEL Ao Th TonmoBEéTnon Twv pHeAwv tng EAY. Itnv Stadikacia emloyng kalouvral
OAa Ta péAn AEN tou TuAUOTOG, TO Omola UMmopoUV Vo CUUHETEXOUV Xwpic Sikaiwpa Yridou. ‘Olol oL
uroyndlot odeidouv va yvwpilouv emapkwg ayyAlkd. O €AeyXog TNG EMAPKELAC OTA OYYALKA yiveTal pe pla
VPOt €€€TOION, TTOU ouvioTaTal OTn HETAdpaon evoc pabnuatikol Kelpévou Kal Ste€ayetal amod tnv EAY.
H EAY umopel va eatpéoel amod autiv thv e€€taon unoPndioug, mou SLaB£Touv avayvwpLopEva SUTAwuaTa,
TIOU TILOTOTIOLOUV TNV EMAPKH YVWOon TG ayyAlkn¢ YAwaooag, oupdwva pe ta opt{opeva otov AZEN.

1° kputiplo: O BaBudg tou mruyiov (MeEyiotog aplBpog popiwv 250)
O aplBuoC Twv popiwv umoAoyiletal moAAamAacidlovrtag Tov Babud Tou mruyxiou pe éva cuvteeotr) we €€NG:

» BaBuog mruyiou 5-6.49  ocuvteAeotng 10

» BaBuog ntuyiou 6.5-7.49 ouvteAesotng 15

» BaBpog mruylou 7.5-8.49 ocuvteleotng 20

» BaBuogmruyiou 8.5-10  ouvteAeotng 25.
AteukpLviletal otL os mepintwon unoPndiov amd IxoAég Emotnuwy Owovoplog kot Atoiknong mou €xel
v duvatdtnta untofolng urtoPndlotntag, o Babuog Tou mtuyiov tou MoAamAacLlaleTal EMIMAEOV e €va
ouvteheotn 0.85, amod A.Z.E.l. pe ouvteleotr 0.75 kat amo T.E.Il. pe ouvteheotn 0.50. Emiong, otnv mepintwon
urnoPndiou o omoiog eival teAelddoltog, o utoAoyLopog Tou Babpou mtuxiou Aoyiletol amd tov aplOuntikd
HUECO OPO TOU GUVOAOU TWV HABNUATWY TIOU amattolvTal, KATd MepimTwaon, yla T AqYn tou mruyiou kat
OTL, oTa paBrpata mou ekkpepoLy, tiBetal Babuog toog pe mévte (5).

20 kputrptlo: NapakoAouBnon kateLOuvong ( Méyiotog aplOpdc popiwv 30)

Eav o unoPridlog €xel OAOKANPWOEL OTLG TIPOTITUXLOKEG TOU OToudEG, TUAUA i KATeUOUVON ZTATLOTLKAG N
MAnpodopikng Aappavel 30 popla. EGv dev €xel OAOKANPWOEL KATIOLA ATIO AUTEC TLG U0 KATEUBUVOELG, 1)
elvat anodottog A.2.E.l f T.E.I. AapPadvel 0 popta.

3° kpLrnpLo: Xpovog anoktnong ntuyiov (Méyiotog aptBuog popiwv 80)
TNV mepimtwon Katd tnv onoia o urmoPndlog, MePATWOE TG OTOUSEG TOU OTOV TPOPAENOUEVO QT TOV
E0WTEPLKO KAVOVLOUO AeLToupyiog Tou L8pUaTOoC MPoEAEUONG we “eAdxloto xpovou omoudwv” (E.X.ZM.) n
BaBuoloyia Tou mpooauvdavetal katd oydovra (80) popla. Ma peyaAUTEPOUG XPOVOUG, N HoplodoTnon yivetoal
wW¢ akoAoLBWG:

» (E.X.ZM. + 10 MOAU 4 g€aunva): 80 — (2 ava €€apnvo)

> (EX.ZIN. +4 g&aunva)+a egaunvo: (80—-8)—(5xa)
Ateukpuviletal edw OtTL, autn n poplodotnon, adopd Kot otoug teAelddottouc uroPndiouc. Opiletatl wg
ehaywotn Babuoloyia, n Paduoroyia pe pndév (0) uopta.

4° kputplo: MpdocBeta otoyeia (MéEyiotog aplBpog popiwv 45)
EldikoTepa, £dv o urtoPripLog
®  £)EL EKTIOVAOEL IPOMTUXLAKY SUTAWUATIKY epyacia, og ouvadn katevBuvaon, maipvel 10 popla
®  £YEL EMOTNHOVIKA-EPEUVNTIKA SNUOGIEVDN OXETIKN LE TO avTiKeipevo Tou NMME, maipvel €wg 20 popLa
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e ¢£yelL umotpoodia mpomtuylakwy ormoudwv amnod to IKY 1 avayvwplopévou dopéa, N Ppapeuon oe
SLaywviopd Mabnuatikwy, KOTa TV SLAPKELO TWV TIPOTITUXLOKWY oTtoudwv Tou, Ttaipvel £éwg 10 puopla
®  £YEL CUUUETAOYEL OE TPOYPAUHA avTaAAaync dpoltnTwy Erasmus, maipvel 5 popla

5° kpltnpLo: ZuoTatlkEG EMOTOAEC (Méyiotog aplBpog popiwv 35)
H BaBuoloyio tou unoPndiov pe BAcn autd To KPLTAPLO €lval (On PE TNV €KTIUNON TNG YVWHUNG TWV
S0OKAAWV A KOl TPOICTAPEVWY YLa TO TIPOCWIO TOU.

6° kpltrplo: Tuvévteuén (MéEylotog aplOudg popiwv 60)

O Babuoc mou Ba AdBel o umtoPdlog EMelta amd MPOOWTTKA GUVEVTEUEN, Tou Ba KANBel va dSwaoel evwriov
¢ EAY, 6mou cuvekTipwvtal HeTaly GAAWY, N MTPOCWTILKOTNTA TOU KAl N €MLOTNLOVLKH TOU CUYKPOTNnoN-
KoTaption.

H EAY katataocoel toug umoPndiloug pe ¢pBivouoa oslpd wC MPOG TOV GUVOALKO aplBUO Hoplwv EKACTOU.
Ert\éyovtal ot urtoPridlot tou Ba cuykevTpwvVouV GUVOALKN BabpoAoyia touldylotov Stakoota (200) popla.

JTNV MEPUMTWON, OOV TIEPLOCOTEPOL TWV TpLavta (30) urntoPndiwv cuykevipwoouv aplBPo Hoplwv HEYOAUTEPO
Twv Sdlakooilwv (200), emihéyovtal oL tpwTtol Tptavta (30) kat ot uTtdAourol sival eMAQYOVTEC.

Ytnv e€alpeTikn) TepimTwon tooBabuiog Tou teAeutaiou loayopevou oto NMMZ pe dAov ) dAhouc urtondioug,
Sektol oto NMMZ «MCDA» yivovtal 6Aot ol LooBabpicavteg wg unepaplOpoL.

H Swadikaoia emhoyng twv MO olokAnpwvetal Uotepa and anopacn tng XT “nepl eykploewg eloaKTEWY
KoL eTUAOXOVIWY oto MM, LeTd amd OXETIKN KON Yparttr) elorynon tg EAY kot tng 2E. H anddaon dnupooio-
TOLETaL 0TNV LoTooeAiSa Tou TuApaToc.

APOPO 5
EFTPA®DEZ — AHAQZEIZ MAOHMATQN/AZKHIEQN — KATEYOYNZH

5.1 H eyypadn twv elcaktéwv MO kdbe £toug ylvetal pe Thv Evapén Tou XeLUEPWVOU eEaVOU, O TIPODECUIEG
TIOU avaKowwvovtal anod tny Mpappateio tou TuRpatog Mabnuatikwy otnv lotoceAida Tou TUAMOTOG.

Katd tnv apyikn eyypaodn, ot MO katabetouv, emMUTA£oV Twv SIKALOAOYNTIKWVY TIOU UTIEROAQV LE TNV altnon
TOUG, KOl Ta £ENG:
o Eukpvég dwtoavtiypado aoTuVouLKAG TauTotnToc A Stofatnplou.
o [lloTOmMOLNTIKO YEVVNONG.
Tpeig (3) éyxpwueg dwtoypadieg TUMOU TAUTOTNTOG
e [lotomontikd amddoong AMKA.

KaBe dowtntng mou eyypadetal oto MM amoktd mPoowrtiikd Aoyaplacpo kot e-mail anoé to Mavemniotiuo
Matpwv. H Mpappateio Tou TUAUATOG EMIKOWWVEL PE TOUG OLTNTEG KUPILWG HECW NAEKTPOVIKOU Taxudpoueiou
KOLL LE NAEKTPOVLIKEC OVOIKOLVWOELG TIC OTIOLEG avapTa ot ogAida tou TUAUATOG.

MNa Adyoug e€alpeTikng avaykng, ival epktr n eyypadr evrog unvog amnod tn Anén tng npobesopiag, pe omo-
daon ™G TuvEAEUONG, LETA Ao aLtloAoynpévn aitnon tou evéladepouévou.

5.2 OuL M.®. umoxpeoLVTaL VA AVOVEWVOUV TNV gyypadh Toug ava efaunvo péow TnG HAekTpovikng Mpaupa-
telag https://progress.upatras.gr. H avavéwon yivetal Yéoa OTIC OTOKAELOTIKEG TPOOECUIEG TTOU OVaKOWVW-
vovtal ano tv Mpappateia tou TUAUOTOG Kol Kowvomolouvtal otoug MO otnv ogAida tou TUAUATOG.
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Adou yivel n avavéwon eyypadrg tou MO, pe avaioyn diadikacia yivetal ano tov MO n dnAwon twv
pHoBnudtwy Ta onola okomeVEeL va TapakoAoudroel. KaBe dpoltntig mpémet va SnAwoel tplavra (30) ECTS
povadeg (avrtiotolyolv o téooepa (4) padnuata) oto A’ kal tplavta (30) ECTS povadeg (avtiotolyolv os
téooepa (4) pabnpuarta) oto B’ e€aunvo twv omoudwv tou. Metd to B’ e€aunvo kat péxpl Tnv mpoPAemoOuevn
avwtoatn dtapkela poitnong, o MO pnopel va SnAwvel ava e§aunvo kat padnuata ta onola opeilel.

5.3 Meta amno tnv napéleuon evoc (1) touldylotov e€aprvou omoudwv propei va 500eil mpoowplvr avooToAr
Twv oroudwv evog MO, rou dev untepPBaivel ta dUo (2) cuvexOueva eapnva, LETA amod altnor Tou Kol yla
anodedelypéva oofapolc Adyous. Katd tnv Sldpkela TnG avaoTtoAng doiltnong aipovtal OAEC oL TTAPOXEC,
oL OToleg avaKToUVTAL KATOTY VEAG OITNOEWC Tou evlladepopévou. Ta gédunva avactoAng Sev mpPooyle-
Tpouvtal otnv poPAendpevn avwtatn Stapkela poitnong.

5.4 AUvatol Kal HOVo og €EALPETIKEC TIEPUTTWOELS (EVOEIKTIKA: aobévela, poOpTog epyaciag, coPapol owKoye-
velakoi Adyol, otpateuon, Aoyol avwtEpag Blag) va xopnyeital mapdtoacn onoudwy, n omola sv unepPaivel
TO NMLOU TNG HEYLOTNG SldpKelag dpoltnong tou MMZ, katodmiv attiodoynpévng amddpaong tng XT.

5.5 Qoutntng, mou Sev avavéwaoe tnv gyypadr tou Kot dev mapakoAolBnoe pabnpata r dev Sle€nyaye
£€peuva yla SUo (2) ocuvexoueva eEaunva, XAVEL TV LOLOTNTA TOU PETAmTUXLakoU doltntr Kal Staypadetal
oo Ta pnTtewa tou MME.

5.6 lNa tnv anoktnon tou MAE, o MO odeihel va mapakoAouBroel kal va e€eTacBel emtuxwe o oktw (8)
gfapunviaia pabnuata kol otnv ekmovnon AmmAwpoatikig Epyaoiag (Master’s Thesis). H mapakoAouBnon
Kol g€£TA0N TWV AVWTEPW HaBnudtwy yivetal ota e€aunva A'kal B'. 2to A'e€aunvo o MO napakolouBei
KoL e€etaletal ota T€ooepa (4) UMTOXPEWTIKA pabnpata (pe emtapion (7.5) povadeg ECTS £€kaoTo), evw oTo
B’ e€aunvo mapoakohouBei kal e€etdletal ota SU0 (2) UTOXPEWTIKA pobnpata (Ue entauwon (7.5) povadeg
ECTS ékaoto), kal mpEmel va eTUAEEEL akopa SUo (2) pabnuata (pe emtdpon (7.5) ECTS £kaoto) amd ta £€L
(6) mpoodepopeva. Xto I’ EEdunvo ekmoveital n AtmAwpatiki Epyacia (pe tplavta (30) ECTS). O srupAénwv
¢ Autlwpatikig Epyaciog emhéyetal andé tov MO oto téhog tou B’ efaurjvou, Kot Ue thv clUbwWvn
YVWHN autoU yivetal aitnon mpog tnv XE. H ZE swonyeital otnv 2T tov emiBAénovta kat n 2T tov opilel.

5.7 Ou 6pol doitnong mou mepthappavovral otov Kavoviopd Imoudwv tou MMI yivovtal amodektol amno
kaBe vmoPndLo pe tnv eyypadn tou. O vnodrdlog, mptv eyypadei, Aappavel yvwon autol tou Kavoviopol
Tou MM « MCDAY.

APOPO 6
EKMAIAEYTIKH AOMH TOY NMz

6.1 Awapkeia kat dtapdpwon Enovdwv — AtSaKTIKO NUEPOAOYLO

» H eldylotn Sapkela ormoudwv sival Tpia (3) akadnuaika e€dpnva, cupnepAaUBAVOUEVOU TOU XPOVOU
ekmovnong tng AE, wg o vopog opilet.

> H avwrtatn Slapkelo evepyolg doitnong dev pmopei va umepPaivel To SUTAGGLO TOU XPOVOU TNG
Kavoviknc Slapkelag doitnong, onwce autn opiletal otnv anddaon ibpuong ekdotou M.M.3. Q¢ ek
touTou, N avwtath dapkela poitnong oto MM avépyetal ota £€L (6) e€aunva.

» Auvatotnta Pepikng dpoitnong dev mpoPAénetal oto NMMI « MCDA».

> H 616aokahio kaBe petamtuylakol padriuotog Slapkel tplavta evvéa (39) SIOAKTIKEC WPEG oL
omoleg yivovtol o eBdopadiaia Baon (13 eBSouddes x 3 wpeg TNV epopdda). H Stdpkela TG WS
Sibaokaliog kaBopiletal ota capdvrto évte (45) mpwta Aemtd pe Sekamévte (15) Aemtd SIGAEpaL.

> H &16aokalia Twv padnudtwy yivetal Katd TI¢ PWLVES WPEC /KL TIC OTTOYEUHATIVEC WPES oUWV
LE TO WPOAOYLO TIPOYPAUA, TIOU AVOKOLWVWVETOL amnod tn Mpapuateia tov TM. H dpoitnon unopsei va
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neptAapBavel Tapadooelg, oepvapLa, eOKEC SLoAEEELS, epyaoTApL, ATOMKEG /Kol CUANOYIKEG
gpyaoieg (mpodoptkég /Kot ypamteg).

H JE odeilel va PEPLUVA TIPOKELUEVOU VA UTIAPXEL 000 TO Suvatdv PeyaAUTEPOC CUYXPOVIOUOG,
TOO0O0 OTLG NuepoUnVieg Evapenc kat ARENG Labnuatwy, 600 Kal OTI NUEPOUNVIES EvapEng Kot ARENG
TWV £EETOCTIKWY TIEPLOSWY, UETOEY TOU TPOMTUXLAKOU KAl HETAMTUXLAKOU KUKAOU ortoudwyv, cUubwva
Kal pe 6oa poPAEmovTal 0To akaSNUAIKO NUEPOAOYLO TOU LOPUATOC, OMWG aUTO anodaciletal
KABe akadnuaiko £1o¢ amod tn ZUykAnto tou MMN. H Sidaokalia Twv padbnudatwy apxilel akopa Kot
av 8ev £xel ohokAnpwOel n eyypadr twv GOLTNTWV Yla TO CUYKEKPLUEVO €€AUnVo, cUUGWVA LE
TIPOCWPLVO WPOAGYLO TIPOYPOHLL.

To WPOAOGYLO TPOYPAMMO HABNUATWY/AoKAOEWY Kal eeTdoewy KABe e€apnvou Kataptiletal Kot
QVOKOLVWVETAL oo TN ZE TouAdLoTOoV £val SEKONLEPO TIPLV Ao TNV €vapén Tou eapnvou.

6.2 Madniuata

>

H kotavopn twv padnudtwy tou MME « MCDA» ot kaBe e€aunvo, n meplypadn autwy, Kabwg Kat
ol S16A0KOVTEG TWV pHadnuatwy avaypddovtal otov 0dnyo crnoudwv tou MNMMI Kol avaKoWwvovTaL
otov SIKktuako Témo tou NMZ.

Me mpotacn ¢ IT Kot £yKpLlon TNS ZUYKANTOU UIMOPEL val YIVETOL TPOTIOTOLNGN TOU TTPOYPAUATOC
TWV HOONUATWVY KoL 0VaKATAVOUN HETAED TWV EEAUNVWV.

Awdaokovteg oto NMME Suvavtal va eival cUpPwva Pe Ta opl{OHevVa oTLC Ttapaypadouc 1, 2, 5 kaL 6
Tou apBpou 36 tou N.4485/2017. Oplopéveg SlaAé€elc pmopel va yivovtal pe péoa €€ AmOoTAOEWS
ekmaibeuong yla SLlEUKOAUVON TwV POLTNTWV KOl CUMUETOXN €EWTEPLIKWY OUIANTWY Xwpic puotkn
mapouaoia. e kaBe mepintwon, amayopevetal n dtdaokaAia pabnNuUATwyY e HECA €€ ATTOOTACEWC
ekmaibeuong o MOCOOTO LEYOAUTEPO TOU TPLAVTA TIEVTE TOLG €KATO (35%).

Ta pabnuata tou MM di8dokovral Kal €etalovral otnv eAANVIKR yAwooa ord thv eAAnVIKn i
ayyAwn BLBAloypadia. Me atttohoynuévn anodoaon tng 2T eival Suvatn n Stdaockalia uEpoug Tou
padnpatog otnv ayyAlkn YAwooa, oTL¢ epuTtwoslg StaAé€ewy ou Sivovtal armd eTMOKENTEG KOONYNTES
TIAVETILOTN LWV TOU £EWTEPLKOU.

EVOEXETAL OE KATIOLO AKASNUOIKO £T0C va NV TPoodEPETAL TO GUVOAO TwV HoOnUATwWY emAOYAC,
LLE QTMOTEAEOUO VA TiepLopileTal N emAoyr Twv GoLtnTwv.

Ta umtoxpeWTIKA poadnipata dtddokovtal aveEdptnta Tou aptduol twv MO mou ta €xouv SnAwosL.
Ma tn dtdackohia evog padbriuoatog emthoyng o aplduog twv MO ot omoiol dnAwvouv to pHadnua
opiletal o Touldylotov U0 (2). Ze mepimtwon mou Sev kavoroleitat n eAdyLotn auth polndbeon, To
padnua dev mpoodépetal kat ot MO mou Tto eixav dnAwaoel odeilouv va poxwprocouv otnv emloyn
GAAOU paBnuatoc.

6.3 MapakoAoudnon padnudrwv

>

>

>

>

H mapakoAouBnon tng Stdaokaiiag Twv HabnudTwy Kot TwV 0OKAOEWV (EpyactnpLakwy, KATT) ivatl
UTIOXPEWTLKN).

OL 816dcKkovteg umoxpeolVTOL Vo taipvouv mapoucieg oe KABe SLAAEEN. I MEPUTTWOELG TIOU GUV-
TPEXOLV EALPETIKWE coPBapol Kat Tekunplwpévol Adyol aduvapiag mapakoAolBnong Twv Ladnuatwy
KOl CUMLLETOXNG TwV MO oTig TIPoPAETOEVEG UTIO TOU TTPOYPARATOG OOKNOELG, lval duvatov va
SikatoAoynBoulv amouacieg, o péyloTog aplOpog Twy omoiwv dev pnopel va umepPaivetl to 1/6 twv
HOONUATWY, A TWV ACKANCEWY, TTOU TPOYHATOTIOLRONKaV.

Ye mepintwon unépBacng Tou opiou TwV OMOUCLWY O€ KAToLlo pabnua, o MO dev Sikatoutal va
e€etao0sl 0g AUTO Kal elval UTIOXPEWHEVOG VoL eaVaAGPBeL TO paOnua.

Ta pobipata - epyaotrpla mpaypotonoouvtat oto MNavenotipio MNatpwv.

6.4 BaduoAoyia - E§éstaosis — Oplouog EK kat TEE

>

H enidoon oe kaBe pabnpa aflohoyeitol and tov/oug dibdokovta/ec kat Babpoloysital pe tnv
LoxUouoa, ylot Toug TipomTuxtlakoUls doltntég, kKAipaka Baduoloyioc. uykekpipéva, ol Babpoi mou
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Sidovtal, kupaivovtal and pndév (0) péxpt Séka (10) pe StaPabuioelg TNG aképaing N HLoNG
povadac. MpoPBacipol Babuot ival To 5 kal oL peyaAUTtepol tou.

» e meplmtwon amotuyiog og padnua r untépBacng Tou opiou AMOUCLWY, O LETATTUXLAKOG GOLTNTAC
elval umoxpewpévog va emavaAdpel Thv apakoAolBnor tou. e nepinmtwon deUtepng amotuyiog
0€ HABNUa, 0 LETAMTUXLOKOC poltnTng dlaypddetal and to MNpoypopua.

»  Aev npoPAEneTal emavaAnmTiky e€€TAOTIKN ZemteuPpiou yia ta pabnuarta Kot Twv Vo e€apnvwy.

» e nepintwon 6e0tepng amotuylag oto teAeutaio HABnUa, pe To omoio o doltnTr G OAOKANPWVEL TLG
UTIOXPEWOELG TOU oTo MMZ, HeTd amo aitnon Tou doitnth, Sivetal n Suvatotnta enave£Tacng Tou
amnd Tpiuehn E¢staotikn Emttpon), n omoia Ba opiletal pe anodaocn tng Zuvéleuong Tou TUAUATOC.
Ao tnv enutponn e€atpeital o unmteUBUVOG TG e€€taong SLOACKWV.

» T kaBe MO opiletat and tn ZT, otnv apyn tou I e€aunvou, Heta and npotacn tng 2E, éva puéhog
AEN, 8186aokwv tou MM «MCDA», w¢ emPAénwv kabnyntng (EK) tng SutAwpatikig Tou pyaoiag,
HETA amo aitnon tou MO kat tnv cuudwvn yvwun tou EK. H Z.E. kat o EK €xouv tnv gubuvn tng
TapakoAoUBNnoNG Kal Tou EAEYXOU TNE MOPELOG TWV OTIOUSWYV TOU PETATITUXLOKOU doLTnTh.

» T tnv e€€taon TG YETAIMTUXLAKAC SUTAWUATIKNAG gpyaociag, opiletal and tn IT, TEE, petd amd
aitnon tou EK, otnv omoia cuppetéxouy o emiPALNTWY Katl dU0 (2) GAAa uéAn A.E.M. R epeuvNTEG TV
BaBuidwv A’, B' n I, oL omoiol gival Katoxol SL60KTOPLkoU SUTAWUATOC Kal 0VAKOUV OTnV dla i
OUVYYEVN EI8LIKOTNTA E QUTH, OTNV omola ekmovAOnke n epyacia.

» H €€€taon tng SUTAWUATIKAG gpyaciag yivetal povov ¢’ 6cov o MO €xel e€etacBel emtuywg og
oAa ta amattoVpeva padnuata tov NM3.

> H éykplon tng SUTAWUATIKAG Epyaciag umopel va AndOeil kat pe tn oupudwvn yvwun povo twv Vo
pneAwv tng TEE, o évag ek Twv OMolwv £ival UTTOXPEWTIKA 0 EMIPBAENMWY TNG SUTAWMOTLKAC, TA ool
Kol BaBpoloyouv.

» e mepilmtwon amotuyioag otnv e€€taon tng AE, o doltnTrg punopet va enavefetacOHel ylo pia akoun
dopa, OxL vwplitepa oo TPELG UNVEG, OUTE apyoTePO amd £EL, Ao TV PoNyoUevn e€étaon. Xe Tiepi-
nitwon eUTepng amotuyiog o dpottntrg Staypdadetat anod to Npdypappa LETA amnod andodoaon g 2T.

» T tnv amovopur tou A.M.3., amalteital mpoaywywos Babuog o OAo Ta LETAMTUXLAKA pLabnpato
Kat otn AE. Av n ev Aoyw mpolmndBeon dev emteuyBel péooa otnv mpoPAemopevn npobeopia, o
LETOITUXLOKOC doltnTAC SikaoUtal ortAoU TILOTOTMOLNTIKOU EMITUXOUE tapakoAolBnong twv pabn-
HATwv, 6mou éAafe mpoaywylkd Babuod kal anoywpel.

APOPO 7
AINAQMATIKH EPTAZIA

Ma tv ekmovnon kot ocuyypadn g AE, oxUouv oL 6pot cuyypadng Kal SnUoclomoinong SUTAWUATIKWY
gpyaclwyv tou Mavemotnuiov MNatpwv oto Noapdptnua 3 Tou MOPOVIOC.

H ekmovnon t¢ Metamtuylokig AE elval uTtoxpewtikn yio touc M®. Aev elval Suvatr n avtlkatdotaon
™G e Kamota aAAn «mpdadopn» emiotnuovikn Stadikacio ylo omolovénmote Adyo.

H AE sival auotnpd atopikn, TPEMEL va BploKeTal BEUATIKA O0TO EMOTNUOVIKO TteSio TNG ITATIOTIKAG f/Kat
MANPOodOPIKAC Kol VO AITOSEIKVUEL TIPOXWPNHEVES DEWPNTIKEG YWWOELS Kot SeELOTNTEC EUMELPIKWY EDOPLOYWY,
KPLTIKI) OKEYN, KOl AVOAUTIKEG - OUVOETIKEC - EPEUVNTIKEG LKOVOTNTEG. EVOEIKTIKA, pior Authwportikn Epyaocia
umopel va ouviotatal os: (i) Mpwtdtunn epsuvntikr epyaocia, (i) Aemropepn amodelen 1 eMEKTACH YVWOTWV
CUMTMEPAOUATWY, N omoia Sev umapyel otn PiPAoypadia, (iii) ‘EkBeon evog BEpartog, Ue TPOMO TMOU va
amodelkvUEeL KaAN yvwon Kot og BaBog katavonon tng oxeTkng BLBAloypadiag.

7.1 Eknévnon AunAwpuartikn¢ Epyaociog

Me tnv évapén tou [ e€aunvou, o EK, opilel To BEpa tng SuTAwMATIKAG epyaciag. H épeuva, culhoyn -
enefepyacio otolyelwv kat TEAOG n ekmdvnon tng AE Slevepyeital kot OAOKANPWVETAL KOTA TN SLAPKELX TOU
" e€aunvou.
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7.2 Suyypapn SIMAwWUATIKAG Epyaciac
» Ofuara nmou adopoulv otn cuyypadn tng A.E., dnwg m.x. yY\wooa, ypauUaTtooelpd, odnyieg yla tnv

nepiAnyn, To meplexOuevo, tn SLapOBpwaon Kal Tov TPOMo Tapouasiacng tng epyaociag, {ntiuata
BBAloypadiag, K.A.m., mapatiBevral ota MNapaptipata 2 Kal 3 TOU TApOVTOC KAVOVLIGHOU.

Mta oAokAnpwuévn AE mpEneL va amnyet thv tkavotnta tou uroPndiou yia to MAE, va avaldpet
avefAPTNTN KOl AUTOVOUN €PeLVNTIKA TipwtoBoulia. H AE Ba mpémnel va deixvel 0tL o umodrdlog
elval evipuepog tng oxeTikng BBAloypadiac. Mpémel va sival empeAnuévn, YpappEVn YAWOOLKA OwoTd,
TNPWVTAC TOUC PaotkolG KAVOVES TNG YPAUUATIKAC Kol TNG oUvTagng, evw Sev Ba TpEMEL val TEPLEXEL
Tumoypadika i dAAa opaiparta.

H AE ouvtdoostal otnv eAAnvikn yAwooa pe mepidAndn autrg og pia and Tig enionues YAWooeg TNG
Eupwraikng Evwong, n emloyn g omolag €xel Thv oUUdWVN yVWUN TG 2E, LETA amo mpodtacn Tou EK.

7.3 Mapouciaon StmAwuartikng epyaciog
» Hnapouoiaon yivetal evwritov tTng TEE, n omola opiletal and tn 2T.
> H BaBuoloynon tng AE otnpiletal otnv afloAdynon we mpoc To EPEUVNTLKO TNG €PYO, TNV EMLOTNUOVIKI

pebodoloyia amoKTNONG TWV AMOTEAECUATWY, TNV tapouaiacn BLBAloypadikng avadpopng Kal tn
XPNOWOTNTA TWV EUpNUATWY. AfloAoyeltal emiong o TPOTOG TNG YPATAS Kot TTpodhopIKAC mapouasiaong
KalL oL amavtioelg tou M@ oTLg EpWTNOEL.

Apxkd n AE kpivetal wg «Amodektn» 1 «Mn Amodektn» amnod tnv TEE katd mAswoPndia. Eav n
Metamtuxlaky AUTAwWPATIKA KPBel «Mn Amodektr», o MO odeilel va oAOKANPWOEL TNV £pyacia
tou obudwva pe tic umodeifelc tng TEE kal va umootel deUtepn Kot TeAKA Kpion, péoa os o)L
vwplitepa and tpelg (3) unveg, olte apyotepa amo €€ (6), amd tnv mponyoupevn sé€taon. e
neplmtwon véag amotuyiag, 1 Un emavurnoBoArg tng AmAwpoatikig, o M® Saypadetat amnd to NMMS,
LETA amo anodoon tng 2T.

Eav kat epooov n AE kplBel wg «Amodektr», ta UEAN tng TEE cupmAnpwvouv Kol uroypddouy
(kowvo) TpakTiko e€€taong, oUWV PE UTTOSELYA TIOU XopnyEeital amo tn Mpappateia Kot UTAPXEL
kat oto Napdptnua 4. Q¢ Pabuog avaypddetal o HECOG OPOG TwV BABUWY TWV TMAPLOTAUEVWV
g€etootwy. O Babuog ekdppaletal otn Babuoloyikn KAlpaka oo mévie (5) éwg déka (10) pe Siafab-
UIOELC TNC Hlag A ULoNG povadag

Ma tnv Kataxwpnon tng Badbuoloyiag tng AE, o emBAénwyv adou mepdoel thv Babuoloyia otnv
NAEKTPOVIKA Ypoppateia, UTTOBAMEL TO TPAKTLIKO €€TaoNC OTn MpOopATEL, TNV EMOUEVN EPYACLUN
nuépa tng e€€taonc, pall pe avtiypado tng avakoivwong napouaiaong tng AE.

O MO unoxpeoutal oe Katdbeon, o€ NAEKTPOVIK Hopdn, TNG AE, UE EVOWUHATWUEVEG TLG TUXOV
Slopbwoelg ou €xeL umodeitel n TEE, oto 16pupatikd AmoBetriplo tou MM “Nnueptrc”. O mpodia-
YPADEC TWV NAEKTPOVIKWY QVILITUTIWV ELVOL CUYKEKPLUEVEG Kal Umopolv va avalntnbolv otov
Lototono tng “Nnueptng”. Me tnv katdabeon tng epyaciog n BKMN xopnyet atov dpottntr Pefalwoelg
ywa Tn Mpappateia, xwplg TG onoieg eivat aduvatn n oAokANpwaon Twv oTIouSwV TOU Kal N avaknpuén
TOU WG Katoxou MAE.

APOPO 8
NOINEZ YNOXPEQZEIZ METANTYXIAKQN ®OOITHTQN

OL M® ot omoiol yivovtat ektol ato NMMZ « MCDA» gival UTIOXPEWUEVOL:

Na gyypadovtal Kal va Kavouv SnAwaon pabnudtwy kabe Eapnvo ¢oltnong Toug, LEoa OTLG ATTOKAEL-
OTLKEC TIPOBECLEG TTOU avakolvwvel N Koopnteia tng ZxoAng OeTikwy EMoTNUWY KaL TTOU YVWOoTOomoL-
ouvtat otoug M® amo tnv MNpappateia Tou TUARATOG 0TNV LOTOOEALSA TOU TUAATOG,.

Na mapakolouBoulv kavovikd Kot aveAAmwe ta padnuata mou emélefav ylo kabe e€dunvo twv
OTIOUS WV TOUG, UTIOYPAdOVTAC OTO TTAPOUGCLOAGYLO.
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e Na urtoBaAAouv péoa oTLC TPOPAETIOUEVEC TIPOBECULEG TIC AMMALTOUEVEG AOKINOELS, EPYAOILEG, K.ATL.
yla kaBe pabnua.

e Na mpooépyovtal oTiG MPOPAEMOUEVEG EETAOELG.

e No GUUTANPWVOUV TO EPWTNUOTOAOYLA afLOAOYNONG KAOE LABAATOG TTOU GUUUETEXOUV.

e Na o€Bovtal Kot va TNpouV TIG armodAoELS TwV SUAAOYKWY opyavwy (2E, 2T tou TM, Z0ykAntog MNnN)
KaBw¢ Kat TNV akadnuaikn Seovroloyia.

e No CUMMETEXOUV, PETA OO £lorynon Twv TopEwV Kat £ykplon tnG XT OTO MPOMTUXLAKO EKTTALOEUTIKO
£pY0 TOU TUNHOTOC LE TN Hopdn UTIOOTAPLENC TwV HeAwV AEMN o€ ETIKOUPLKO £PYO, KATA TIG ELOIKOTEPEG
odnyleg Touc: (i) otnv doknon Twv dottntwy Kat tn Ste€aywyr GpovtioTnplwv Kal epyacTnpLaKwY
aoknoewvy, (ii) otnv emomnteia Twv e€etdoewy Kal S1OpBwan aoKNoewV, e TV poUndbeaon, OTL yla
Vv omoladnmote Mpoodopd TOUG UTTAPXEL XPNUATLKA apolBr). MEOw TNG CUMPETOXNG QUTHG OTLG
8pacTNPLOTNTEG TOU TUAMOTOG, ETTUYXAVETAL N OAOKANPWON TNG AKASNUAIKAE TTPOoWTIKOTNTAS TWV
MO ka n mposTolacia Toug yia LeAAoVTIKA otadlodpopia oTo Xwpo TG ekmaideuonc.

e H mapoxn ekmadeutikol £€pyou amo MO tou TM o dAAouc dottntég tou 18lou TUAUATOG, XWPLG
oavaBeon amo tnv Juvéleuon tou TUAUATOC, Elval ovTIOE0VTOAOYIKT).

APOPO 9
ANMONOMH KAl BAOMOZ AM2Z

9.1 lMpoiinodéoeic Amovouri¢ AM2
O HETOMTUXLOKOC dOoLTNTHG OAOKANPWVEL TLG GTIOUSEC TOU Kot AapBavel to mruyxio/SimAwpa HETATTTUXLOKWY
omoubwv, 6Tav EKITANPWOEL OAEG TLC, UTIO ToU MpoypappaToc Kol Tou Ecwtepkol Kavoviopou Aettoupylog
yla T MetamtuyLlakeg 2moudég tou MNavemotnpiov MNatpwy, mpoPAenOeVEC UTIOXPEWOELS. ELSIKOTEPQL
o Na £xet (i) ouykevtpwoel g€nvta (60) ECTS (emutuyng e€étaon Twv oktw (8) sfopnviaiwv padnudtwyv)
Kat (ii) ouykevipwoel Tplavta (30) ECTS (emituxng mapouciaon — e€€tacn ) amo thv AUTAWHOTIKA
Epyaoia.
o (AMZ bgv amovépetal oe $oLTNTH TOu omoiou o TitAog omoudwv MPwTou KUKAoU amod iSpupa tng
oAAodarmng Sev €xel avayvwpLloTel amo to Alemotnuoviko Opyaviopo Avayvwplong TitAwv Akadn-
paikwv kot MAnpodopnong — AOATANN, cUudwva pe to v. 3328/2005 (A’ 80)

9.2 YnoAoyiouog Baduou AMZ

O BaBuodc tou Authwpatog Metamtuylakwy moudwv (A.M.X.) mpokUnTel and tov oTabuLko HECo Opo TwV
pabnuatwv tou NMMI kat tng Authwpatikng Epyaociag (n otdBuion yivetal amod TG MIOTWTIKEG LOVASEG TwV
HOONUATWY Kal TNG SUTAWMOTIKNAG epyaciog) kot umoAoyiletal, pe akpipela dsutepou Sekadikol Yndiou,
e Tov akoAouBo tpormo:

o O BaBuog kabe pabnuaTog Kal TNG SUTAWUATLKAG gpyaciog MOAAMAACLAETAL E TOV QVTLOTOLYO
0plOUO TUOTWTIKWY povadwv (ECTS) kal To GBpolopa Twv Ywopévwy Slalpeital pe tov aplbuo
TUOTWTIKWV HovAadwv Tou armmattouvtat ylo tTn AnPn tou AMZ.

e O PBaBbuog tou AMZ TILOTOTOLEL TNV EMLTUXT ATOMEPATWON TwWV oroudwv tou MO. ITa anmoveuopeva
AMZ avaypadetal xapaktnpLopog Kahwg, Altav KaAwg, Aplota mou avtlotolyel os:

— «Aplota» amnd 8,50 £wg 10
—  «Alav KaAwe» amo 6,50 £wg 8,49
— «KoAwg» amno 5 €wg 6,49
H amovoun twv TitAwv AMZ eykpivetal amno tn 2T.

9.3 Anapaitnta dikatoAoyntika
MPOKELWEVOU VAL CUUETAOXOUV OTNV TEAETN oL TeAelodpottol MO untoBarouv otn Mpappateia tou TM ta
KATwoL
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e Altnon ouppetoxnc otnv teleth (SlatiBetal otn MNpappateia).

o Akadnuaikn Tavtotnta, BiBAlaplo Yyeiag, BeBaiwon @ottntikng A€oxng yla Stakomr oitiong n/kat
napadoong dwpatiou. Mmopet va cupmAnpwvetat YrievBuvn AnAwon tou v. 1566/1986 oto Kelpevo
NG omoiag avaypadetal, avaloya tnv nepiotaocn, 0t o potnTnG: (a) dev €xel AdPel Akadnuaikn
Tavtotnta, n/kat (B) dev éxel AaPel BipAlaplo Yyeiag, ri/kat (y) Sev €xel el81kn tautotnTa Swpedv
oltiong yla 1o TpEXov akadnuaiko £trog, n/kat (8) dev dtapével otn Mowtntikn Eotia tou Nav/piou
KOTA TO TpEXOV akadnuaiko £tog, n/kat (g) £xel anwAéosl Tnv Akadnuaikr Tavtétnta. H AnAwon
SlatiBetatl and tn Mpappateio tou TuApatog Mabnuatikwy. e eplmtwaon anwAeLag tng AKadnUaAikAg
TouTtoTNTAG MPETEL VO TIPOCKOLZETAL N OXETLKN SHAWON aMWAELAG amo Tnv Actuvopia.

e YmevBuvn dnAwon otnv omola avadEpeTal OTL Ta TPOCWIILKA OTOLXEla OV TnpolvTaL OTh Ueplda
Tou oTo THAMA glval cwoTd Kot OTL EAafe yvwaon Tou TeAikol Babuol tou MAE (SwatiBetal otn Mpap-
pateia).

e  YmeUBuvn dnAwaon, otnv omoia SNAwveL OtTL £xel AAPeL yvwon Kal yvwpllel TIC CUVETIELEG TOU VOUOU
niepl Peudoug dnAwoewg Kal Twv opllopévwy otov Kavoviopd Smoudwv tou MM katl otov EcwtepLko
Kavoviopo Asttoupyiag tou Maveniotnuiouv Matpwv, kabwg kat otL n Epyacia mou katabgtel pe B€pa
M " €xel ekmovnOel pe Sk Tou VBUVN TNPOUUEVWY TWV TIpoUmMoBEcewy Tou opilovtal OTLg
LoxVouoeg SLATAEELC KAl oTOV TTapOvVTa KaVOoVIoO YLo TA TIVEULOTIKA SIKALWUATA.

e BeBailwon amd tn BKMN otL Sev odeihel BiBAia (AmaAAaKTIKO Inueiwpa).

o  Befaiwon katdbeong tng SuMAwHATIKAG epyaciog otnv "NnueptA" (amd tn BKM, de¢ edw).

9.4 TeAetoupyiko Antovouri¢ AM2
» H amovoun twv AMZ yivetal touhdaylotov 800 ¢popEg KT £T0g, eviaia yia OAa ta MeTamTuyLakd
Mpoypappota, os e8Ik Snuocta TeAeTr, otnv onola moapiotavtal n Mputavig, oL Mpdedpol Twv Tun-
HATWV Kat OAOL OL PeTATTUXLAKOL POLTNTEG, TTOU £X0UV EKTTANPWOEL TIG IPOoUTI0BEaELC amovoung AME.
» Katd to, pEXpL TNG ATOVOUAC TOU TTUXLOU/SUTAWUATOC, XPOVIKO Sldotnua, xopnysital, amd tn
Mpappateia tou NMMZ, TLOTOTONTIKO OAOKANPWONG TWV CIoudwV OTO Omoio avadEpeTal N NUEPoUnvia
anodoitnong.

APOPO 10
AOTOKAOMH

O/H petamtuxlakdc/n  doutntrg/tpla umoxpeoltol va ovoadépel pe Tov evbedelypévo tpodmMo av
Xpnoluomnoinoe to £pyo Kot Ti§ anoyelg aAAwv. H aviypadr Bewpeital coBapd akadnuaikd mapAmTwLd.
Noyoklomn Bewpeital n aviypadn epyaociag kamotou/ag dAhou/ng, Kabwg Kat n xpnotonoinon epyaciag
aMou/ng — dnuootevpévng R N — xwpic tn 6éouca avadopd. H avtypodn omoloudnmote UAKOU TEKUN-
plwong, akoun kat and peAéteg tou/tng Wilou/ag Tou/tng umodndiou/ag, xwpic oxetikn avadopd, propsi
va otoleloBetrosl anddaon tng Tuvéleuong Tou TuAUatog ya daypadn Tou/tng. TG mopandvw mepL-
TITWOELG, N 2uVEAEUon Tou TpAUOTOC Urtopei va amodoaoiost tn Staypadn tou/tng, adol mPoNyouHEVWE TOU
600¢i n Suvatotnta va ekBEael, PpodopPLKWE I YPATTWE, TIC Ao EeLg Tou Tt Tou BEpatog.

Onolodnmote mopantwua N napdfacn akadnuaiknc Scovtoloylog MOPAMEUTETAL VIO, OVTLUETWITLON TOU
npoBAfuatog otn Juvéleuon tou Tunuatog. Q¢ mapofdcel; Bewpouvtal Kal Ta TAPATMTWHUATO TNG
ovtypadnc i Tng AoyokAOTING Kol yevikotepa KABe mapdfacn Twv Slotdéewy mepi MVeELUATIKAC LBLoKTNoLaG
OO YETOUTTUXLAKO/N dolTtnTH/TPLa KOTA T cuyypadr EpY0CLWY OTO TAQICLO TWV HABNUATWY ) TV EKMOVNON
™ SMAWHATIKAC epyaociag. (amddaon TuykAntou cuvedpiaon 115/25.4.2017, éyypado pe apOuod 318/11394/
27.4.2017, pe B€pa «Emi tou BEpATOC TNG UTIOXPEWTLKAG XPOoNG TNG epappoynig Ephorus»).
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APOPO 11
OOITHTIKEZ MNAPOXEZ

O petamtuylakol ¢poltnTéG €xouv OAO TA SIKALWHATA KAL TLG TTAPOXEC TTOU TTPOPAENOVTAL YLa TOUG POoLTNTES
TOU TIPWTOU KUKAOU OTIoUSwVY, TTANV TOU SIKALWUATOC TTOPOoXAS SWPEAV SIOAKTIKWY CUYYPOUUATWV.

11.1 levika

Ot petamrtuytakol poltnTeg mou Sev £xouv AAAN LOTPODAPUAKEUTIK KOL VOOOKOUELOKA TIEPIBaAn, Sikalovvtal
TANPN LATPODOPUAKEVUTIKY KAl VOoOKopELaKN TiepiBaAdn oto EBvikd Zuotnua Yyeiag (E.Z.Y.) pe kaGAun
TWV OXETIKWV Samavwyv amno tov EBviko Opyaviopo Mapoxng Ynnpeowv Yyeiag (E.O.M.Y.Y.).

11.2 TéAn @oitnong
Aev amattovvtal TeAn ¢poitnong yia to MM « MCDA».

11.3 @Qoutntikég UMOTPOIES

To NMZ «MCDA» mpoodépel tn Suvatdtnta piag (1) unotpodiag oe MO mou Bploketal oto deltepo e€aunvo
TwV omoudwv Tou, BAoeL XpNUATOSOTIKWY SuvaToTATWY Tou TiBavov Ba e€aodaliost. H untotpodia Ba sivat
gtopnviaia, Ba Slvetal omOKAELOTIKA Pe BAon TNV akadnUaAilkr £MiS00N TwV PETAMTUXIOKWY GOoLTNTWY OTN
SLAPKELA TOU TIPWTOU €€apvou Twv oTtoudwv Toug, epOoov £XouV epdcel OAa ta ipoPAendpeva pabiuata
otnv Mpwtn £€€taon. e nepintwon wooPadpuiog Ba KatavéUeTal Loopepws. To Tunua Mabnuatikwy eivot
Suvatov va {ntroet amno tov untotpodo MO va IOPEXEL CUYKEKPLUEVO £PYO OTA TTAOLOLO TWV EKTTOLOEUTIKWV
avaykwv Tou. H 3T anodacilel ya ta avwtépw BEpata, KOTOMLY Elonynoswg tng 2E.

APOPO 12
OEMATA TOY NAPAPTHMATOZ AINMAQMATOZ

To AMZX cuvodeletal and Mapdtnua AUTAWUOTOG otnv EAANVIKA Kal AyyAlk yYAwooa, To omoio petal
AA WV mepléxel mMAnpodopieg KAl OTOLXElQ OXETIKA LE TNV SLAPKELA KOl TO TIEPLEXOUEVO TOU Mpoypaupatog
YMoudwWv, TO IPOCOVTA KoL TNV £EELBIKEVON, TIOU OITEKTNOE O TTUXLoUXOG Kal thv Babduoloyia tou, cupdwva pe
to Eupwnaiko Zuotnua Movadwv ECTS.

APOPO 13
AIOIKHTIKH YMOZTHPIZH — YAIKOTEXNIKH YINOAOMH

TN ypapUaTeLaKr] Kol SLOlKNTIKA uTtooTtneLEn Tou NMMI Kol Twv 0pyAvVWV Ta omoia Asltoupyolv oTo TAaioLo
outoU, Tapéxet n Mpoppatsia touv TM.

APOPO 14
OEMATA XPHMATOAOTHZzZHZ TOY NMz

H xpnuatodotnon tou N.M.Z. mpoépyeTal amno:
a) Tov mpoinoAoylopd tou Yroupyeiou Natdeiag, Epeuvag Kal OpnokeUUATWY,
B) dwpeEg, mapoxeg, kKAnpodotrpata Kat Kabe eidoug xopnyieg popéwv Ttou SnUocLou TopE, OMWE opLoBe-
teitatL otnv nepintwon o’ tng map. 1 tou dpBpou 14 tou v. 4270/2014 (A’ 143), 1} Tou ISLWTIKOU TOUEQ,
Y) TOPOUC Ao EPEUVNTLKA TIPOYPALUOTA 1
6) kaBe GAAN vOuLUN attia.
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APOPO 15
AZIONOlHzH

210 TéAo¢ KaBe e€aunvou, mpaypatonoleital aflohdynon kabe poabnuartog kat kaBe §16A0KOVTOC Ao TOUG
peTamntuylakoUg doltntég Tou MM « MCDAY.

APOPO 16
METABATIKEZ PYOMIZEIZ

Ooa B£pata dev puBuilovral otov mapovra Kavoviouo, Ba pubuilovral amno ta apuodia opyava ol pdwvo
ME TNV Kelpevn vopobeoia.

APOPO 17
ZYNTMHZEIZ

2T = Juvéleuon TUAUOTOG

AE = Metantuxtaki AutAwpatikn Epyaocio

AMZ = AteuBuvtric MeTamTuylakwy Imoudwv

EAY = Emitpontr) AfloAdynong Yoy ndiwv

EK = EmuBAEnwV KaBnyntng

AMZ = AlmMAwpo. MeTamTuyLloKwy Xmoudwv

M® = Metamntuylokoil Qoltnteg

AMZ = Mpoypoppa METATTUXLAKWY ZTTOUSWY

ZE = Zuvtoviotikr Emtporni

EAE = El81kA Alatpnpatikn Emtponn

TEE = TpiueAng E€etaotikn Emtponi

A.E.l. = Avwtoarta Ekmaldeutika I6pupota

E.A.K.E. = EL81k6¢ Aoyaplacpog KovduAiwv Epsuvag
E.E.N. = EL61k0 Ekmadeutikd Npoowriko

E.ALN. = Epyaotnplako ASaktikd Npoowrtiko
E.T.E.N. = E81k0 Texviko Epyaotnplokd Npoowriko
TM =Tunuo Madnuotikwyv

APOPO 18
NMAPAPTHMATA
MAPAPTHMA 1 : Aikaohoyntikd urtondidtntag o MM
MAPAPTHMA 2 : 06nyisc cuyypoadng AE

MAPAPTHMA 3: Opol cuyypadn¢ Kal SnUoclonoinong LETAMTUXLOKWY SUTAWLATLIKWY EPYACLWY OTO
MavemnotpLo MNatpwv

MAPAPTHMA 4: MNpakTiko e€€taong MetamtuyLakng AutAwpatikng Epyaociag
MAPAPTHMA 5: [1pdtumog TiTAOG yLot LOVOTUNUOTIKO Metamtuylokd AimAwpa Eldikevuong
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ITAPAPTHMA 1 : Axkawodoyntika voym@rotntag oe [IMX

i
ii.
iii.
iv.
V.
vi.
vii.

viii.

Xi.

xii.

xiii.

Xiv.

XV.

Evtunn aitnon urmoPndlotntog

Bloypadikd onpeiwpa

Meplypadr okomoU Kal KIVATPWY YLt LETATITUXLAKES OTIOUSEC

Avtiypado Baoikou TitAou omoudwv anod AEI R TEI

MLoTomoNTIKO avaAuTIkrG BaBuoloyiag Bacikol TitAou omoudwy

MNapdptnua Suthwpartog (eav £xeL xopnynBetl)

MiotomonTko katelBuvong Baocikwv omoudwy (eav TIPOPAEMETOL OTO TMPOMTUXLOKO TPOYPOUUA
omoudwv tou untoPndoiouv).

Avtiypado amodelktikol yvwong TG ayyALKAG YAwaooag

NepiAnyn mruxlakng epyaciag kat avtiypado e€wdUANou, v €xei ekmovnBel

ATIOSELKTIKA ETILOTNUOVIKWVY SNUOCLEVCEWY, EQV UTTAPXOUV

Avtiypada amoSELKTIKWY EMAYYEAUOTLIKAC EUTTELPLOC, EAV UTIAPXOUV

AUO (2) CUCTOTIKEC ETILOTOAEC.

Edv katéxouv katl @AAoug Tithoug oroudwy, TOTE Ba MpEMEL va KataBéoouy emiong, avtiypada Kat
TILOTOTIOLNTIKA aVAAUTLKAC BaBuoAoylog TwV TITAWY aQUTWV Kal TapapTnUa SUTAWMOTOC TwY TITAwyY
(eav umtapyouv).

Orolodnmote GANO OTOLKELD, OXETIKA UE TNV ETUOTHKN TWV HOONUOTkWY f/kot tg AnpodopLknig /Kot
TNG OTATLOTIKAG, TIOU KATA TNV VW Tou urtondiou cupParAel otnv mAnpéotepn afloAdynor) Tou.
Eav ol tithoL omoudwv £xouv xopnynBel amd AEl e€wtepikol Ba mpénel va umoBAnBouv Kat ol
OXETIKEG BePOLWOELG LOOTIUIOG aTto ToV AleToTNOVIKO Opyaviopo Avayvwplong Tithwv Akadnuaikwy
kat MAnpodopnong — AOATAIM, cuudwva pe to v. 3328/2005 (A’ 80) 1 avtiypado tng aitnong yla
avayvwpLon Tng LooTLuiog.

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA




ITAPAPTHMA 2 : 08nyieg ovyypa@ng AE

OL doutntég mpémel va Swoouv PeyaAn mpoco)r oth Hopdormoinon Tou KELWEVOU, TIPOKELUEVOU N Epyacia
TOUG va gival guavayvwotn Kat eUKoAa emefepydolun amo TI¢ umnpeoieg tng BiPAloBrkng. Mo Tumikni
Epyaocia oeAidomnoleital wg akohoUBwC:

YVVVVVVY

E€wduAro.

@OUAAo Tithou.

MepiAndn kat AEEeLg KAELOLA

MepiAnn kat Aé€elg KAeLSLA oTnV ayyAlkn yAwooa

MpoAoyoc (MPOALPETIKOG), LE EUXAPLOTIECG, ADLEPWOELS, K.ATL.

Meplexoueva.

Keipevo (xprion kelpevoypadou MS Word 1) Latex)

i. Ewaywyn (mpoatpetikn).

ii. KOplo puépog (pe ta peyaAutepa Kepahala Kol Ta TTAEOV GNOVTLIKA UTTIOKEDAAOLA OTN CUVEXELOL
ouvadwv KepaAibwv).

Mapamopmnég

i. BiBAloypadlia.

ii. Nopaptiuara (Eav umapyouv).

ETUKQLPOTIOLNEVO KATAAOYO TWV HEXPL TWPA SUTAWUATIKWY £pyaciwV Twv Metamtuytakwv Poltntwyv Tou
MMZX umnopeite va Bpeite otn tevBuvon: https://www.math.upatras.gr/el/studies/msc/mcda/thesis/
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ITAPAPTHMA 3 : '0potL 6uYYpa@1)G KAt 81)LOGLOTION01)G HETATITUXLAK®OV SITAWMUATIK®OV EPYAGLOV

LA 4
oto [lavemotnuo latpwv

KaBe topog e to Keipevo tng epyaociag pépel eublakplta oto miow HEPOC TNG oeAibag tithou Tou Ta
akoAouBa:

MNaverotrpio Matpwv, [Tunual

[Ovoua zuyypadéal

© [£toc¢] — Me TNV emidpUAaén maviog SIKALWUOTOG

O/H Metamtuxlakog/n @ortntig/tpla (M), péoa amo tn oxeTikn popua katabeong Tng epyaciag oto
I6pupatiko AmoBetrplo NnpepTtnG- ekxwpel oto Mavemotiuio MNatpwv kot otn BiPAodnkn & Kévipo
MAnpodopnong To pn amoKAELOTIKO Sikaiwpa SLABeon TNG HEoa amo To SLadikTtuo ylo oKomoug cuoTh-
MOTIKNAG Ko TARPOUG GUAAOYNG TNG EPEUVNTIKAG Ttapaywyng Tou Mavermotnuiov Natpwy, kataypadng,
SladAavelag KoL TPoaywyng tng EPEUVAG.

KaBe MO 10U eKMOVEL TNV UETATTTUXLOKN SUTAWATLKA pyacia tou o€ TuAua tou Mavemotnuiov Matpwy,

Bewpeitat OTL £xeL AdPeL yvwon Kal amodéxetal Ta akoAouba:

e To oUvolo TnG epyaociog amoteAel mpwrtotuno £pyo, mapaxbév amd tov/nv ido/a, kot Sev
napaflalet Sikalwpata Teitwy Kad’ olovdnmoTe TPOTo.

e Edv n gpyaoia meplExel UALKO, To omoio Sev £xeL apaxOsi amd tov/nv idlo/a, autod mpenel va sivat
g€USLAKPLTO KOl va avadEPETAL PNTWE EVTOC TOU KELUEVOU TNE EPyOCiag wg poidv epyaaciag tpitou,
ONUELWVOVTAG HE Tapopoiwg cadr) TPOMO TO OTOLXELX TOUTOMOINGNG Tou, evw TopdAAnAa BeBatwvel
TIWC OTNV TEPIMTWON XPRoNG aUTOUOLWY YPadIKWV QVATIOPACTACEWY, EIKOVWY, YpadNUATWY KA.,
£xeL AaPel TN Xwplg TEPLOPLOHOUE ABELX TOU KATOXOU TWV TMVEUMOTIKWY SIKALWUATWY YO TNV CU-
niepiAndn kat emakoAouOn dnpocisucn tou UALKoL autou.

e O/H MO ¢dEpeL amokAeloTKA TV €uBLVN NG Sikang Xpriong Tou UALKOU ToU XPnoLUomoinoe Kot
TiBeTal amokAeloTIKOG UTEUOUVOG TWV TILBOVWY CUVETIELWV TNC XPNOoNg autng. Avayvwpilel &g otL
to Mavenotrpo Matpwv dev dEpel, oute avalappavel owadnmote eudUvVN TTou TUXOV TIPoKUPEL amd
TIANUUEAR EKKAOAPLON TIVEUOTIKWY SIKOLWUATWY.

e H oUvrtaén, katdBeon kat S1a0son g epyaciag Sev KWAUETOL Ao omoladnTIoTE mapaXwWPnon Twv
TIVEULOTIKWY SIKAULWUATWY TOU cuyypadEa os TPIToUG, T.Y. 0 eKEOTEC pLovoypadLWV 1) ETILOTNUOVIKWY
TMePLOSIKWY, 0€ omoLodnmote SLAoTNUA, TPV i} LETA TN SNOCIEUON TNG Epyaciag, KAl WG O Cuy-
vpadéag avayvwpilel otL to Navenotuio MNatpwyv Sev amepnoAel ta Sikawwpata dtabsong Tou
TIEPLEXOMEVOU TNG LETOUTTUXLOKIG SUTAWMATIKAG Epyaciog oUWV LE TO LECA TTIOU TO (510 ETUAEYEL.

e [0 Toug mapamndvw Adyoug Katd tnv umtoBoAr TN HETAMTUXLOKAC SUTAWUOTIKAC epyaciag o/n MO
umtoBAaAAeL umeuBuvn SnAwaon otnv omola SnAwvel OTL €xel AABEL yvwon Kal yvwpLilel T CUVETELEG
TOU VOUOU Kol TwV 0pl{OPEVWY 0Tou¢ Kavoviopoug MeTamtuxlakwy Imoudwy Kal Tou TURUaTog
KoL otov Ecwtepikd Kavoviopo Asttoupyiag tou Mavemotnpiov MNatpwy, kabBwg kat OtL n epyaocia
TIOU KOTOOETEL PUE BEUA Kuvrrvrrerrerieereeerenee. » €XeL ekmovnOel pe 81K Tou €uBUVN TNPOUUEVWY TWV
npoUnoBéoewv Tou opilovtal OTIC LoXUOUOEC SLATAEELG KAl OTOV TTOPOVTA Kavoviouo yla Ta TVEUa-
TIKA SlKoLlwpaTaA.

OL epyaoieg dSnuocievovtal oto I§pupatikd AmoBetrplo to apydtepo eviog dwdeka (12) pnvwv. H
TpwueAnc TupBouleutikn Emttponn) pmopel va {NTAoEL, HETA omd €MAPKWG TEKUNPLWHEVN aitnon tou
EruBAEnovtog kaBnyntr kot tou/tng MO, TNV mpoowpwvr) e€ailpeon g SNUOCLOMOINGNG TNG LETATTUXLAKAG
SIMAWUATIKAC gpyaociog oto I6pupatikd AmoBethplo, yia cofapol Adyoug mou oxetilovtal Ue TV
niepattépw tpdodo kat e€EAEN TG epeuvnTIKNG Spactnplotntac, edv Biyovtal cupdépovta tou 8iou f
AWV PuoKwV TpoowWrwv, Gopewv, etatplwv KA. H mepiodog e€aipeong Sev pumopel va unepPaivel
ToUG TPLAvTa £€L uAveg (36) unveg, epocov ev ouvtpéxouv AN VouLKA KwAUpata. Emonuaivetal ot
n kataBeon tng gpyaciag yivetal PHETA TNV emITUXA Ttapouaciacn tng, cUpdwva pe to tpoPAendueva

YNOAOTIZTIKH KAI 2TATIZTIKH ANAAYTIKH 2THN ENIZTHMH TQN AEAEOMENQN - MCDA




OTIC EKAOTOTE LOXUOUOEC SLOTALELG, KL TIPLY TNV QIMOVOUN Tou TiTAou ortoudwv, oAAA n S1aBeor) tng pubpi-
CetaL a6 t BiPAL0OAKN avaloya LLE TO OXETLKO aitnua.
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ITAPAPTHMA 4 : Tlpaktiko e€étaong Metantuxlakns Atmiwpatiknis Epyaciag

EAAHNIKH AHMOKPATIA

TMHMA MAGHMATIKON
ITANEIIX THMIO MPOrPAMMA METANTYXIAKON ZMOYAQN

H AT P Q N «YTOAOYLOTIKA KOt ZTATLOTIKA AVAAUTIKH 0TV

Emotiun Twv Asdopévwv»

MPAKTIKO EZETAZH2

Inuepa, TNV (nuepounvia oloypadwc), n TpweAng E€etaotikn Emttpomnn, 6nwg autr) opiobnke
and v Zuvéleuon TuRuatog (aplBuodg Kol nuepopnvia), amoteAoUpevn amo Tnv/Tov (Ovoua
emBAénovta kal Wlotnta), wg emPAEnovia, tnv/tov (Ovopa efetaotr) katl SLOTNTA) KAl Tnv/TOoV
(6vopa e€etaotr kot WOOTNTA), 0dpou UEAETNOE Kal TapakoAouBnoe tn dnudcla mapoucsiacn tNg
Authwpotikig Epyaciog ywa andktnon Metamtuytakot AutAwpatog Ewdikeuong, tng/tov Metarttu-

xtaknc/ou Mot tplag/n K. (OVOUOTEMWVUO), HE TITAO:

ANODAZIZE

opodwva, Katom culntioswg, va Babuoloynosl tn AutAwpatikn Epyacia tng/Tou

K. (ovopatenwvupo) He to Babuo: (oAoypadwe kat o mapevBeon aplOUNTIKA).

H ENITPONH
(ovopatenwvupo emPBAEnovra) (ovopatenwvupo efetaotn) (ovopatenwvupo efetaotn)
(16w6tNnta) (1616tNnTa) (1616tNTa)
(Tprpa) (Tunpa) (Tunpa)

(MavemiotAuo ) (MavemiotAuo) (Mavemotiuo)



ITAPAPTHMA 5 : TIp4TLuTOG TITAOG Y HOVOTUNNRATIKO MeTamtuyxlako AimAwpa Eldikevong

APIOMOX MHTPQOY AITTAQMATOYXOY: 000 EAAHNIKH AHMOKPATIA
(AOI'OTYTIO ITANEIIXTHMIOY)

NANENIZTHMIO NATPQN
2XOAH OETIKQN ENMIZTHMQN

TMHMA MAOHMATIKQN
METAITITYXIAKO AITTAQMA EIAIKEYXHX

ETON)/ETHN)/ETIZ/XTA

EZ/EK (t6mog xataywyng)(8) OPMQMENOX /H(9)

SITOYAASE
TOMN)/THN) ©.oeeeiiiiiiee e, (10)
STO MANEIIZTHMIO [TATPQN
KAI META THN EITITYXH OAOKAHPQYH TQN ITPOBAEITOMENQN
YIOXPEQSEQN
TOY/THS AITTONEMETAI O BAOMOX.

EI'KPI®OHKE XTOYX AITTAQMATOYXOYX TOY ITPOI'PAMMATOX
METAITTYXTAKQN XITOYAQN
ZTIX...(mpepopnvia xatabeong tehevtaiog Babporoyiag)...(12),

H ATITONOMH EIIKYPQOHKE XTIX ...(npeoounvio Xovérevorg)....(13)

O/H MPYTANIZ O/H NPOEAPOZ TOY TMHMATOZ O/H TPAMMATEAZ TOY
TMHMATOZ
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