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H mapovVoa tpomomoinon touv Ilpomrtuylakov Ilpoypdpupatog Imoudwv eykpinke omd Tnv
[Ipocowpvr) Tuvérevon tov Tunuatos Mabnuatikwy otn 161/18-05-2020 ouvedplaor g kal
ato TN ZuykAnto tov [avemotnpiov Osooaiiog otn 2331/29-05-2020 cuvedplaom.
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EIXAI'QI'H

TVuewva pe to apbpo 32 touv Nopov 4009/2011, to Mpdypappa ZmMovdwv amoTeAel TO
mAalolo péca oto omolo emtedeltal 1 exkmaldevtikny Swadikacio. Ex@pdalel tov
TPOCAVATOALGHO TOU TUNUATOG Kl ATTOTEAEL TOV KUPLO LOYXAO VAOTIO(NOTG TWV OKOTIWV
Tov. KaBopilel To €i6og kat Tnv aAAnAovyia TwV YVOOEWVY TIOU TPETEL VA KATAKTGOUV
OL (POLTNTPLEG/NTEG KATA TN OSLIPKEWX TwV OTOVSWV TOUG, TPOKELUEVOU Vi
Sltapop@wBolv oe véoug emiotnpoves. TEAog, amoTeAel TOV TUPNVA ATO TOV OTOLO
TNY&douv Ta KPLTNPLA Yl TOV KOBOPIoUd TwV EMAYYEAUATIK®OV UTIOXPEWOEWY Kol
SIKALWUATWY TNG/TOU TTUXLOUXOU. XTOX0G Tou Ilpoypappatog Xmoudwv eival va
KATAOTOEL TNV/TOV  OAMO@OLTO £V OUYXPOVO ETMOTNHOVA, €&vav  GvBpwTo
ELVALOOMNTOTIOMUEVO OTA TIPOPANHATA TNG EMOXNG KAl IKAVO v OVTEMESEABEL OTIG
AVAYKEG TNG ayopds epyaciag, Sivovtag Bapitnta oty aflomoinomn g texvoroyiag. To
[Ipoypappua Imoudwv o@eidel va oVTOTOKPIVETOL OTIS ETITAKTIKEG AVAYKEG TNG
Kowwviag Kot mapakoAovBwvtag Tig eEeAEElS TNG EMOTHUNG VA TIAPEXEL OTIG/GTOVG
(POLTNTPLEG/MTEG TIG ATAPALTNTES YVWOELS LE 0POOAOYIKA CUYKPOTNUEVO TPOTIO.

To tunpa Mabnupatikov pe €6pa 1 Aapla 18p0Bnke pe to apbpo 22 tou Nopov
4589/2019 kat oL mpwTeG/oL @olrtNTPleEG/NTéG Ba elocayBovv pe v Eévapén Tovu
akadnuaikov £€toug 2019-2020. Ipwtapykol otdyol Tov Tunuatog elivat:

a) 1 eKmaibevoTn TWV TPOTTUXLAK®V @OLTNTPLWV/NTWV TPOKEUEVOU VA KATAVOOUV
BepeAlwdelg evvoleg Twv MabBnuatikwv Kol Vo KOAALEPYOUV KoL VO QVATITUGGOUV
HaBnuatikny okéYPm, woTe va elval tkaveg/ol va Staxelpifovtal INTHUATA IOV ATIALTOVY
TOLOTIKY KL TIOGOTIKI avTAnym,

B) n mapoxn vYMAOY emMESOU UABMUATIKIAG YVWONG OTIG/GTOUG QPOLTNTPLEG/NTES, 1)
omoia va avtamokpivetal otnv eEEALEN OAwV TwV TESiwY (KAAGIKWY Kal cUYXpovwV) TG
LOONUATIKN G ETLOTAUNG, KAL

Y) oL amé@oltol Tou va eival APTIO KATAPTIOUEVEG/OL EMIOTNHHOVEG WOTE VA Elval
ATAPA{TNTEG/OL Y1 TNV KAAVYPT] TWV AVAYK®OV TNG EKTIAISEVOTG, TNG OLKOVOUIXG Kal TNG
€peuvag.

To tapov Mpdypappa EMovdwv oXESIAGTNKE YLK TNV VAOTIOINOT] TWV TAPATIAV® GTOXWV
kal Baoel autol oTa 5L TPWTA eEGUNVA GTIOVSWVY TPOGPEPOVTAL HaBUaTH VTTOSOUT,
Ta oTolot KOAUTITOUVY €va EVPU PACUA YVWOOEWY TNG LABNUATIKNG EMOTHUNG, 0AAQ Kol
efeldikevpéva  pabniuata OswpnTtikwv  Mabnuatikwv, YTOAOYIOTIK®WV KOl
E@appoopevov Madnuatikov, Etatiotikng, [IiBavottwy kat Emyelpnoiaxng ‘Epsguvag,
duoknG Kol ASAKTIKNG, TOU EMTIPEMOVV  OTIG/GTOVG OTMOEOITOUG va  elval
EVNUEPWUEVEG/OL Yl T oUyxpova BEUaTo Kol TIG TOAUTIOIKIAEG £@APUOYEG TNG
HLOONUATIKN G ETLOTNUNG KABWG ETIONG KL EEOIKELWUEVEG/OL LE TIG VEEG TEXVOAOYIES. ZTAl
600 Tedevtaia eEaunva, TPOCEEPETAL £VaG HEYAAOG aplOPOG  paBnudtwy, Tov
QVTLOTOLYOUV TOOO OTIS KAXGLKEG 000 KOl OTIG GUYXPOVEG ETMIOTNUOVIKA TTEPLOXES TNG
HLOONUATIKN G EMLOTIUNG, ATIO TA OTIOLK 1)/0 POLTNTPLA/NTNG PTOPEL Vo ETAEEEL CUPPWVA
LE TU EVELPEPOVTA TNG/TOV, XAAA KAL LE YVWHUOVA T1) CUVEXLOT] TWV CTIOVSWV TNG/TOU
0€ LETATITUXLOKO ETIITTESO AKOAOUOWVTAG KATIOLK GUYKEKPLUEVT ELS{KeELOM.

TéAog, To Mpdypappa omouvdwy Sivel Tn SuvatotnTa o€ 00EG/0VUG ATOPOI(TOUG TOU
TUNHATOG Mabnuatikwy, aAAd Kol AAAWVY TTaveToTNUONKWOV Tunpdtwy, oxedidlouvv va
acyoAnBovv pe v ekmaibevomn, va TapakoAovbrjcovv £vav KUKAO pHaBNuATwV



VTIOSOUNG Kol €L8IKNAG SIBAKTIKNG WOTE VX OTOKTIOOUV TILOTOTIOMON TG EMAPKELNS
TV TSy WYLIK®V KAl SIGOKTIK®V IKAVOTHTWV TOUG.

H/0 @otthtpLa/tig TIPoKELEVOU VX ATIOKTI|GEL TO TTTUX 0 MaBpatikwv TpémeL:

va mAnpol T amattnioslg tov Nopov 4009/2011 doov agopd oTnv €yypagn o€
ggaunva

va €xeL eetaotel pe emtuyia ota eikoot éva (21) vmoxpewTikd pabnuata

va éxel eetaotel pe emtuyxia o TovAdylotov Sdekagvvéa (19) pabnuata emAoOYNS
TV £EL EMOTNHOVIK®WV TEPLOXWY, amO T oydovta mévie (85) mou SwatiBevral
Tuykekplueva, va £xel egeTaotel e emituyla o Vo (2) pabnpata emAoyng, Tou
QVIIKOUV OTI§ EMIOTNUOVIKEG TePLoxéG TG Avdaivong (EA), g Adyefpag kat
lewpetpiag (EAD), ¢ Ztatiotiknig, twv I[MBavomtwy kat TG Emiyelpnoiaknig
‘Epevvag (EXIEE), twv YmoAoylotikwv kot E@appoopévwv Mabnpatikwv (EYEM),
ot tpla (3) paBNuaTH IOV AVIKOLV OTLG EMLOTNHOVIKESG TtepLoxEG TG Puowng (ED),
™m¢ Adaktikng (EA), kat tovAdxlotov oe mévie (5) paBipata TOU AVKOUV O€
OTIOLAOTTIOTE ETMLOTNUOVIKY TIEPLOYT|

va €xel eEeTaoTEl e eMITUYXIO 0€ TOVAGXLIOTOV SV0 (2) eAeiBepa pabnuata emAOYNS
I'evikwv kat Madaywyikwv M'vooewv (ECTIT) kat

va €xeL e€etaotel pe emtuyia ota §vo (2) efaunviaio padnuata ™mg EEvng yAwooag.

AxoAovBel 1] KaTAVOUT) TWV VTTOXPEMTIK®V KL EMAOYNG HABNUAT®V TOV

[Ipoypappatog EZmoudwv ota eEdunva KabBw¢ KoL ol KATAAoyolL UE To pabpoto
ETAOYTNG TWV ETOTNUOVIK®OV TIEPLOXWV Kol TwV EAEV0epwV pabnudtwyv emAoyng. Ot
KaTaAoyoL TEPLAAUBAVOUV TOUG KWSIKOUG KoL TOUG TITAOUG TWV UTIOXPEWTIK®OV KAl TWV
kat' emAoynv pabnpatwv, T efdopadiaieg wpeg SIBACKAALG TOUG, OTIS OTOILES
EVTAOOETAL TO KAOE HOPENG ETILITEAOVUEVO SIBAKTIKO €PYO, ATEIKOVIIETAL O GUVOALKOG
POPTOG TOUG Péow TwV avtiotoywv ECTS kat mapouvoldletal 1 Xpovikr aAAnAovyia 1
OAANAEEApTNON TWV HOONUATWV.

Ta ymeia kabe aplOunTikKoy KWKoV AVTIETOLXOVV:

e TO TPWTO OTO EEAUNVO, OTIOU EVTAGOETAL TO LA,

e T0 Oevtepo: av elvat 1 avtioTtowel o VTOXPEWTIKO pABNua, av eivatr 2
avTLoToLXEl o€ HABM U ETAOYNG TWV EMIOTUOVIKWY Teploywv EA, EAT, EXTIEE,
EYEM, E®, EA1 og pabnua eAsvBepng emroyng ETTIT 1 otnv [paktik Acknon
1 oV lpaktikny Aoknomn Awdaockaiiag Mabnpatikwv Evottwy,

e 7o Tplto YmEio: av elvat 1 avtiotolxel o€ VTOXPEWTIKA 1)/Kal EMAOYNG
pHaBnuata mov aviikouy otnv AvaAuoT, av glval 2 avTLoTOLXEL € UTIOXPEWTIKA
N/xat emAoyng padnuata mov aviikouv otnv AAyeppa kat l'ewpetpia, av elval
3 avTloTOoLYEL 0€ VTIOXPEWTIKA 1)/KaAl EMAOYNG MABNUATA IOV AVIKOUV 0T
Itatiotikn, IiBavotnteg kat Emyelpnowaxn ‘Epevva, av eival 4 avtiotoel ot
UTIOXPEWTIKA 1)/KaAl EMAOYNG HAONUATA IOV AVKOUV 0T YTOAOYIOTIKA Kol
E@appoopéva Mabnuatikd, av eival 5 avtiotolyel o emAoyns uabnuata mov
avnkouv otn Puowkn, av elval 6 avTloTolEl 0€ €mAOYNG Habnpata Tov
avnkouv otn Awdaxtikn), av elvat 0 avrtiotolel oe €AelBepng emAOYNG
pabnuata mov avnkouvv otov katdAoyo ETTIT

e Ta dvo emopeva Ymeia avtiotolyovv otov adiovta aplOpud mov ep@aviletal To
uabnua oto e€dunvo.



Ta pabfipata emAoyns 1N eAevBepng emAoyng, Ta omola onuewwvovtal pe (*),
mpoo@EpovTal amo dAAa Tunuata g X.0.E..

TeAewwvovtag TV TaApovsiacT NG KATAVOUNG TwV HABudtwv oto eEdunva
aKoAovOel TO TEPLEXOUEVO TV pabnuatwv pe evdelktikn BpAoypa@ia, 6Tov
ELPVITOVTAL TIPWOTA TA UTTOXPEWTIKA HOBNHATH ova EEAUNVO KAL KATOTILV T ETUAOYTG
noOnuata twv kataAdywv EA, EAT, EXIEE, EYEM, E®, EA, ETTIT.



NPOrPAMMA :MOYAQN AKAAHMAIKOY ETOYZ 2020-2021

KATANOMH MAOHMATQN XTA EEAMHNA

A’ ETOZ

1°c EEAMHNO
KQA. TITAOX () A E | ECTS
11101 ATELPOOTIKOC AOYLOUOG | 4 2 7
11202 AvaAuTtikn lrewpetpia 4 1 6
11403 MpoypoppaTIoNOG | 3 2 6
11701 AyyAka | 3 4
Mabnua emiloyng amno EA ) EZNEE 4 5
MdaBnua emhoynig amd EMMr 3 2
YYNOAO 30
2° EEAMHNO
KQA. TITAOZ (€] A E ECTS
21101 Anelpootikdg Aoylopog i 4 2 7
21202 Mpappkn AlyeBpa | 4 1 6
21303 MBavotnteg | 3 2 6
21702 AyyAwa ll 3 4
MaBnpa emthoync amo EAM  EYEM 4/3 0/1 5
MaBnua emhoyng amno EMMr 3 2
2YNOANO 30




B'ETOZ

3° EEAMHNO
KQA. TITAOZ (C] A ECT
S
31101 AmelpooTikdg Aoylopog Il 4 2 7
31202 Mpoppikn Alyeppa ll 4 2 7
31303 MBavotnteg Il 3 2 6
Maenua emhoyng ano EYEM 4 5
Mabnua enthoyng ano EQ 3 1 5
2YNOAO 30
4° EEAMHNO
KQA. TITAOZ (C] A ECTS
41101 Mpaypatikr Avaiuon 4 6
41202 AlyeBpa 4 1 6
41403 AplBuntikn Avaiuon 4 7
41404 JuvnBelg Aladopikég EElowoelg 3 2 6
MaOnpa emhoyng amo EA R EQ 2/3 2/1 5
2YNOAO 30




I ETOZ

50 EEAMHNO
KQA. TITAOX 0 A ECTS
51101 MaBnpoatikr Aoyikn 4 5
51102 Muyadikr) Avaiuon 4 2 7
51303 Emyelpnotakn Epsuva 3 2 6
51304 Jtatotikn | 4 1 6
Maénua emhoyng amno EQ 4/3 1/2 6
YYNOAO 30
6° EEAMHNO
KQA. TITAOZ (©] A ECTS
61201 Awadopikn Frewpetpla Twv 7
KaumuAwy kat Emipavelwy
61302 Jtatiotkn Il 3 2 6
61403 Mepikeg Aladoplkég EElowoelg 4 1 6
Mabnua emhoyng amno EA 4 5
Maénua emhoyng amno EQ 3 2 6
2YNOANO 30




A" ETOZ

7° EEAMHNO

KQA. TITAOZ ECTS

71101 Oewpla Métpou kat OAokARpwong 6

72000 Mpaktikn Aoknon 4
Mabnua emhoyng amno EA 5
MaBnua enthoyng amno EXMNEE 5
Maenua enhoync (EA,EAT,EZNEE,EYEM, ED) 5
Maenua emhoync (EA,EAT,EZMNEE,EYEM,EA,ED) 5

2YNOAO 30

8° EEAMHNO

KQA. MAOHMATA ENIAOrHz ECTS
Maenua emhoyng amno EA 5
Maenua emhoyng amno EAT 5
MaBnua emhoyng ano EYEM 5
MaBnua enthoyng amno EXMNEE 5
MaBnua emhoync (EA,EAT,EZMNEE,EYEM, EAED) 5
Ma6nua emhoync (EA,EAT,EZMNEE,EYEM,EA,ED) 5

2YNOAO 30




MAGHMATA ENIAOTHZ

ANAAYZHZ (EA)

KQA. TITAOZ (C] A | E ECTS
12101 | OgpéAia Twv Mabnuatikwy 4 5
52101 | AvdAuon moAAwv PeTaBAnTwy 4 5
52102 | Mpappikol TeAeoTEG 4 5
62101 | Oswpia AvaSpouLKWV ZUVOPTHCEWY 4 5
62102 | TomoAoyia 4 5
72101 | Qswplia Zuvorwy 4 5
72102 | fuvaptnolokn AvaAuon 4 5

EWdika B£pata AvaAuong, Aoylkng kal | 4 5
72100 , .

Oewpliag Zuvolwv |
82101 | Avahuon Fourier 4 5
82102 | OMokAnpwrtikoi Metaoxnuatiopol 4 5

EWdika B£pata AvaAuong, Aoylkng kal | 4 5
82100 , .

Oewplag Zuvoiwy I
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MAGHMATA ENIAOTHZ

ANTEBPAZ KAI TEQMETPIAZ (EAT)

KQA. TITAOZ (0] A | E ECTS

22201 | Ewoaywyn otn Oswpia AplOuwv 4 5

42201 | NMpoBoAkn Mewpetpia 4 5

42202 | EukAeidela Fewpetpla Kat  un | 4 5
EukAeideleg MewpeTpleg

52201 | Oswpia AakTuAiwv Kat Mpotumwy 4 5

52202 | Oswpia Opadwv 4 5

52203 | Kuptn kot Atakpitr Newpetpia 4 5

62201 | Oswpla Galois 4 5

62202 | MetaBetikn AhyeBpa 4 5

62203 | Memepaopeva Jwuata kat | 4 5
Kpumntoypadia

72201 | AAyeBpuwkn Tomoloyia 4 5

72202 | Awadopikn lewpetpia MoAAarmAotTwy 4 5

72203 | Qswplia MoAuwvUpwV-YtoAoylotiky | 4 5
AlyeBpa

72200 | Ewdika Béuarta AlyeBpoag kat| 4 5
lewpetpiag |

82200 | Ewdka Béuarta AlyeBpoag Kat| 4 5
lewpetpiag Il

82201 | Awadopikec Mopdeg 4 5

82202 | Oewplar  Awtuwtwv Kot  AAyeBpwkny | 4 5
AoyiKn

82203 | Ouadeg kat AhyeBpec Lie 4 5
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MAGHMATA ENIAOTHZ

ITATIZTIKHZ-NIOANOTHTQN-ENIXEIPHZIAKHZ EPEYNAZ (EZNEE)

KQA. TITAOZ (C] E ECTS
12301 Elcaywyn otn ZuvluaoTIKN 4 5
52301 JTOXAOTIKEG Aladlkaoieg 4 5
62301 MPOUULKOG NPOYPALUOTIONOG 4 5
62302 AstypotoAnyia 4 5
72301 Avdaluon EmiBiwong 3 1 5
72302 Oswpla MNotyviwy 4 5
72303 Mn TLOPOUETPLKI) ZTATLOTLKN 4 5
72304 Mmebllavr) ZTATLOTIKA 4 5
72305 Ytatiotika Nakéta 2 2 5
72306 JTATIOTIKOG  EAgyxog *I'Iou')tr]taq Ko | o 5
Afomuotia fuotnudtwy!”
| s oo, e ¢ 5
82301 AvdAuon Xpovooelpwy 4 5
82302 Ewdkd O¢pata Biootatiotikig'’ 3 5
82303 ElSika B£pata OwkovoueTpiog 3 5
82304 Oewpia Oupwv Avapovng 4 5
82305 MéBodoL Mpooopoiwong'” 3 5
82306 MoAupEeTABANTH ZTATLOTIKN 3 1 5

(*) To pabnua mpoo@épetat amd to Turiua IAnpo@opikns ue EQapuoyés o

Bloiatpikn ¢ Z.0.E.
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MAGHMATA ENIAOTHZ

YNOAOTIZTIKQON KAl EDAPMOZMENQN MAOHMATIKQN (EYEM)

KQA. TITAOZ (©) ECTS
22401 Npoypappatiopog i 3 5
32401 Awakpitd Madnpatika 4 5
52401 AplBuntikn Fpapukn AlyeBpa 3 5
52402 BlormAnpodopkr 1 3 5
52403 Oewpla Mpagpnpdrwv'’ 3 5
52404 Oewpia Yrmohoytopou!”! 3 5
59405 ZTOL)'(EiOL (C;))ewp'taq MAnpodoplag kot 3 5
Kwbikwv
62401 AhyOpOpot kat MoAurhokotnta” 3 5
62402 Avayvwpton Mpotomwv!” 3 5
62403 BlormAnpodopukr 11" 3 5
62404 Oewpla Mpoocgyylong 4 5
72401 Avvopikd uotiuata 4 5
72403 Oewplia BeAtiotomnoinong 4 5
Qewpla Alatapaywyv
72404 KoL Aoylopog MetaBoAwv 3 5
MopdOoKAQACUOTIK Kal YTIOAOYLOTIKN
72405 | regpetpial” 3 5
72406 Texvnt Nonpoouvn'” 3 5
AplBuntikn EmiAuon Aladoplkwy
82401 E€lowoswv 3 >
82402 Oewpla EAEyxou 4 5
82404 E€eAwktikol AAydpBpol” 3 5
s | e s s
82406 Elcaywyn otn Mabnuatikn BloAoyia 4 5
82407 OAokAnpwtikeg E§lowoelg 4 5

(*) To padbnua mpoo@épetat amd to Tuiua [IAnpogopikrs ue E@apuoyég ot

Bloiatpikn ¢ Z.0.E.
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MAGHMATA ENIAOMHE
DYZIKHE (ED)

KQA. TITAOZ (C] A ECTS
32501 revikn Quown | 3 5
42501 Metewpoloyia 3 1 5
42502 NeptBarovikr uoikn 4 5
42503 setoporoyia 4 5
52501 revikn Quown Il 4 1 6
52502 Eloaywyr otn ouyxpovn ®uotkn 4 1 6
52503 OewpnTikn Mnxavikn 3 2 6
62501 MaBnpatikry Quokn | 3 2 6
72501 Mevikn Oswpla TNG IXETIKOTNTOC 4 5
72502 KBawvtopnyavikd 1 3 1 5
82501 | Aotpoduoikh 1" 4 5
82502 MaBnpatiki Quown Il 4 5

(*)To puadnua mpoo@épetal amd to Tunua Puvoikng g 2.0.E.
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MAGHMATA ENIAOTHZ

AIAAKTIKHE (EA)

KQA. TITAOZ (0] A | E ECTS

42601 Wnolakeg Texvo)l\oyu-:q otn AbaokaAia ) 5
Twv Mabnuatikwv

62601 | Adaktikn | 3 1 5

62602 | Olocodia Twv Mabnuatikwy 4 5

72601 | Adaxtikni Il 3 1 5

72600 Eldka Bépata lotoplag kot 4 5
Duoocoodiag Twv Mabnuatikwy

82601 | ElSika Bépata ALSOKTIKNAG TWV 4 5
MaBnuoTKwy

82600 | Mpaktikn Aoknon Aldaokaliog 5
MaBnpatikwv Evotritwv?

(M H Mpaktikny Acknon Awdackaiag Mabnupatikowv Evotitwy pe kwdikd 82600
mpoo@épeTal to Xewpepwvo 1N/kat to Eapwvd e€qunvo kat dnAwvetat povo amd
POLTNTPLEG/ MTEG TOU €VSLX@PEPOVTAL VA ATIOKTIIOOUV TNV TILOTOTOIMON TNG
Modaywykng kot AtSaKTIKNG ETAPKELAG.
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MAGHMATA EAEYOEPHZ ENIAOTHZ

FENIKQN ko NAIAATQIIKQN FNQZEQN (EFAr)

KQA. TITAOZ ] E | ECTS | EEAMHNO
12001 | lotopia Twv Mabnuatikwy 3 2 Xelpepvo
12002 | Kowwviohoyia tng Eknaideuongt™ 2 2 Xelpepvo
12003 | levikn Nadaywytkn 2 2 Xelpepvo
22002 | ®ocodia Twv Emotnpwy 3 2 Eapwvo
32001 | Exmoudeutikn AfloAoynon™) 2 2 Xelpepvo
32002 | Nvwotikn Puyxohoyia Kol eKMALSEUTIKNA 4 2 Xelpepvo
mpagn
42001 | E€eAwTikr) Wuxohoyial™ 4 2 Eapwvo
Elcaywyn otic Mabnolakég AuokoAieg:
42002 , , ,
Aitia ko mapepBaocelg oto mAaiolo 4 ) Eapwo
™G OXOMKAG TAfnGt™
72000 Npaktikr Acknan 4 Xewpepwo/
Eapwvo

(Y H Mpaktikn Aoknon pe kwdikd 72000 eivat apefopevn péow EXTIA.

(" Ta pabnpata emroyng ErMT pe kwdikos 12002, 12003, 32001, 32002, 42001 ko 42002
mpoo@épovtal amd ta Tunuata ¢ X.0.E tov MMavemompiov Oeooaiiag. Zuykekpipéva, ta
pnabnuata pe kwdikovg 12002, 12003, 32001 mpoc@épovTtal amd TO TPOYPALUN CTIOVSWMV TOU
Tunuatog MMAnpo@opikns pue E@appoyés otn Bolatpkn (IMEB) kat ta pabripata pe kwdikos
32002, 42001, 42002 mpoo@épovtat amdé To TPOypapua omovdwv Tou TuRUATOS
[TANpo@opLKNG Kt THAETKOLVWVLOV.
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ITEPIEXOMENO ITPOIITYXIAKQN MAOHMAT QN

NPOrPAMMATOZ 2NOYAQN AKAAHMAIKOY ETOYZ 2020-2021

AkoAouBel TO AVAAUTIKO TIEPLEXOUEVO TWV UTIOXPEWTIKWY HAONUATWY, TwV padnuatwy

Emloyng kateuBuvoewv Kol Twv €AelBepwv paBNUATWVY. 2Tn ypauun TitAou 1Nng

neplypadng kabe padnuatog avaypadovral o Tithog, ol wpeg Stdaokaiiag Tng Oswpiog Twv

Aocknoegwv 1 tou Epyactnpiou kaBwc kat ot Miotwtikég Movadeg (ECTS) Tou pabnpuaroc.

A’ETOX
A’ EEAMHNO

Antelpootikog Aoylopnogl | ©4 | A2 | ECTS 7

Quowkol aplBuol: Apxn tou glayiotou, apxn tng emaywyns. Pntol apBuoi, vmapén
appntwy, aflwpa TMANPOTNTOC. YIapén TETPOYWVIKAG PLlag Kol akEPOLOU UEPOUC.
Mpaypotikol aptBuol. MuKVOTNTA TWV PNTWV KL TWV GPPNTWV OTOUG TPOYHUATIKOUG
apLOUOUC, TPOCEYYLON TIPAYLOTIKWY ApLOUWY oo pnTouc, KAAGLKEG AVLOOTNTEG.
AkolouBiec mpaypatikwy aplBpwy. uykAivouoeg akolouBieg, povotoveg akoloubieg,
KLBWTLONOG SlaoTtnatwy. AVvadpoukéG akoAouBIieg.

YnokoAouBieg: oplopdg kal mapadeiypata. Oswpnpa Bolzano-Weierstrass. Inpeia
OUCOWPEUONG 0KOAOUBIAC, AVWTEPO KL KOTWTEPO OPLO. BaolkéG akoAouBieg.
Zuvoptnoelg. Baowol opiopol. Dpayuéveg ouvaptrioel. MoVOTOVEG CUVAPTHOELG.
Avtiotpodeg ouvoptioels. Baolkég aAyeBpPIKEC OUVOPTAOELS (TPLYWVOUETPLKEG,
€KOETIKN) KaL OL OCNUAVTLKOTEPEC LOLOTNTEG TOUG.

Opla cuvaptAoEwWV: INUEl0 CUCOWPEUONG, LEUOVWUEVA CNUELD cUVOAWV. H évvola Tou
oplou ouvaptnong. Movadikotnta. Apxn tng Hetadopdc. AAyeBpLkEG LOLOTNTEG, Oplo
ouvBeonc. MAsuplka opla.

JUVEXElD ouvapTAOEWV: ApXN TNG HETAdOpAG. JUVEXELD PBAOCIKWY OCUVOPTHOCEWV.
JUVEXELO KOl TOTILKN CUUTEPLPOPA. Oswpnua EVSLOUECWY TILWV. YItapEn UEYLOTNG Kal
€AAXLOTNG TIUNG VLA OUVEXEIC CUVOPTIOELG OPLOPEVEG O KAELOTA SLOOTAUATA. JUVEXELQ
OUVAPTNONG O LEMOVWHEVO ONUELD. ACUVEXELEG LOVOTOVNG ouVAPTNONC.

Juvexeic kat 1-1 ocuvaptnoelg. Avtiotpodn cuvexol¢ kat 1-1 cuvaptnong. Avtiotpodeg
TPLYWVOUETPLKEG CUVAPTNOELG. AOyapLOULKT) cuvapTnon.

MNapdywyog. Eloaywyn pe napadsiypota anod tn Fewpetpia kat tn Quoikr). OpLopog tng
napaywyou. Kavoveg mapaywylong. Mapdywyol Baclkwv cuvapTHoewv. Oswpnua
HEONG TUNAG. Oswpnua Darboux. Kpttrpla povotoviag cuvaptnong. Kpltripla Tomkwy
OKPOTATWY. Mevikeupévo Bewpnpa péong TG Kavoveg de I'Hospital. Kuptég kat KolAeg
OUVAPTNOELG. InUela KAUTNG. MEeAETN oUVAPTHOEWV.

BiBAoypagia

1.

Neypemoving It., Nwtomoulog 2. X., NavvakoUAlag E., Ameipootiko¢ Aoyiouoc |, EkS.
Juppetpia, 1999. Kwdikdg BLBAiou otov ELSoEo: 45322

. Spivak M., Awapopikoc & OAokAnpwtikoc Noyitoudg, Mavem. EkS. KpAtng, 2n €kdoon,

2010. Kwbikoc BLPAiou otov EVS0E0: 213
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5.

. ABavaowadéng X. E., MavvakoUAlag E., MNwrtoémoulog . X., levika Madnuatika -

Anelpootikog Aoytouog |, EkS. Tuppetpia, 1n €kS8., 2009. Kwbikog BipAlov otov EUdofo:
45234

. Toitoag A., E@apuoouévog Ameipootiko¢ Aoyitouog, ExS. Tupuetpla, 2n €xs., 2003.

Kwdkoc BLPAlou otov EdoEo: 45390
MavteAidng I., AvaAuon |, ExS. ZAtn, 3n €k4., 2008. Kwdikdg BLBAiou otov EVSoo: 10966

Mp6oOeTo ASakTiKO YALKO

6.

Adap M., Xatlapag L., Aonuaxkng N., Mabnuatikny Avadvon, Ilpayuatiky cuvaptnon
utas  mpayuatikns upetafAntig, Exb6tng EMnvikd Axadnuaikd HAegktpovikd
Zuyypappata kot Bondnpata - Amofetiplo KaAAumog, 2016.

Mamadnuntpaxng, M. Avdivon. Ilpayuatikéc ouvvaptnoels kat Metpikol xwpot,
Ex80tng EAAnvika Axadnuaika HAektpovikd Zuyypdaupoata kat Bondnupata -
AmoBetnplo KaAAumog, 2015.

Avodvtikn l'ewpetpia | @4 | A1 | ECTS 6

Alovuopatikog Aoylopog: EAelBepa Slavuopoata, To dtavuoua wg mivakag, alyeBpa
SLVUOUATWY, CUYYPOAUULKA Kal cuVeTineda SLovUoUaTa, EOWTEPLKO, EEWTEPLKO, ULKTO,
SUMAG €€WTEPLKO, KOl TETPONAO YWOUEVO SLAVUOUATWY. [EWUETPLKN onpacio Twv
YWOMEVWV.

AvaAuTiKn YewUeTpla oto eminedo: Aldvuopa B£0ng Kol CUCTAUATO CUVTETAYUEVWY,
opBokavoviky PBacn, MapdAAnAn petadopd Kal otpodn oto emimedo. [MOALKEG
OUVTETOYHUEVEG, KWVLKEG TOUEG, OELOONUELWTEG KAUTIUAEG.

AVOAUTLKN YEWUETPlA OTO XWPO: ZUCTAATA oUVTETAayHEVWY. EuBeia kat eminedo oto
XWPO (AVOAUTLKEG, SLOVUOUOTIKEG KoL TIOPOUETPLKEG £€lowoEelg). Amootaon onueiou
and euBeia KaL and eninedo, amoctacn HeTafl cuBelwv, ywvia HeTOU emUMESWY,
aocUpPartec eubeiec. MapdAAnAn petadopd Kal otpodny oto XwpPo, Kat ekSoxr Kot
$aVTOOoTIKA oToLXElO TOU XWPOoU. AsuTEPOBABULEG KAUTIUAEG KAl ETILPAVELEG OTO XWPO,
opomnaparAnALkol LETAOXNUATIOMOL, LOOUETPLEC.

BiBAoypagia

1.

A. Tewpyiou, X. HAGSNG, Avadutiky Mewuetpia, ExS. TUOAa, 2n €kd., 2017. KwdKog
BiBAiou otov ELG0E0: 68369461

. 2. Avbpeadakng, AvaAutikn Mewuetpia, EkS. . ABavaconoulog, 1999. Kwbikog BLBAiou

otov EUdo€o: 45238

. 0. Xpuoakng, Mpouuikn AAyeBpa kat AvaAutikh lewuetpia, ExS. Tootpag, 2n €k6., 2013.

Kwbikdc BLBAlou atov EVS0E0: 68385338

A. OeAholpng, Mpoauuikyy AdyeBpa kat Avadutiky lewuetpia, Ekd. Tootpag, 3n €k&.,
2017. Kwdwkog BLpAlou otov ELS0E0: 68382520

N. Koabtavakng, 2. Kapavdaolog, [pouuiky AAyeBpa, AvaAutiky [ewuetpia kat
Epappuoyec, EkS. Tootpag, 2017. Kwdikog BLBAiou otov EUdogo: 68382505
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Mpoypappatiopdgl | @3 | E2 | ECTS 6

Eloaywyn otn doun kot Asttoupyia H/Y pe to Asttoupytkd cvotnua Linux. Eloaywyf otov
Tipoypappatiopo H/Y pe xprion tng yAwooag Python. Eudaocn otnv ekpddnon tng yAwooag
HE Kivntpo tnVv emiluon MPoBANUATWY TOOO OmMd T HABNUATIKA 000 KOl amo AAAeC
ETUOTNMEG.

e Aopn Kot Asttoupyia HYY.

e Ewoaywyn oto Aettoupytkd ocvotnua Linux.

Baotkéc apx£C TPOYPAUPXTITHOD KAl 1) YADOOX TPOYpAHaTiopov Python.

e TUmol 6ebopévwy (characters, integers, floats, boolean).

o 'EAeyxog pong npoypappotog (eviodég if-then-else). EnavaAnyelg (for kat while).

e AkolouBLakég SopEg (strings, lists, tuples, dictionary).

e JUVOPTNOELG. AVOSPOULKEG CUVAPTIOELG.

e Apxela (files).

e BiBAoBnkeg kat edappoyég tng yYAwooag Python pe xprion Stadopwv BLBALoOnkwv
onw¢ math (paBnuatiky BLBAoORkn), pylab, matplotlib (ypadkéc mapaotdoelg),
sympy (oupBoAkog urtoAoylopocg) kat turtle.

BipAoypadia

1. John V. Guttag, YmoAoyiouoi kat lNpoypauuatioudc ue tgv Python, EkS. KAelbaplOpog
EMNE, 1n €k&., 2015. Kwbikog BLPAiou otov EVSo€o: 50656350

2. Anuntplog KapoAidng, Mabdaivete eUkoAa Python, ExS. KapoAidn, 2016.

3. Tony Gaddis, Zekwvwvtag ue tv Python, Ekdotng Da Vinci M.E.M.E., 1n £k6., 2014.
Kwbikdc BLBAlou otov EVS0€0: 41955494

4. N. ABoupng, K. Zypdaumnag, B. NaAoupag, M. Koukiag, Etocaywyr otouc YmOAOYLOTEG UE TN
YAwooa Python, Ek86tng Etalpeio Aflomoinong kat Aiaxeiplione MNeplouvoiag
MNavernotnuiov Natpwy, 2n €k8., 2013. Kwdikdg BBAiov otov ELSoo: 33154040

Np6o0eto ALSAKTIKO YALKO

5. Tewpylog Mavng, Etlcaywyn oTov mpoypauuUaTioud Ue apwyo T yAwooa Python, EKSOTNG
EAANVIKA  Akadnuaikd HAektpovikd Zuyypdupatoa kal BonBriupata - AmoBetnplo
KaAAurog, 2016. Kwbikog BLBAiou otov EUSofo: 320152

6. Kwvotavtivo¢ Maykoutng kat Xprjoto¢ NikoAdou, Eicaywyr) OTOV QVTIKELUEVOOTPAP!
mpoypauuatioud ue Python, Ek66tnG EAAnvika Akadnuaikd HAeKTpoVIKA Zuyypappota
Kal BonBnuota - AroBetrplo KaAAutog, 2016. Kwdikog BipAiou otov EUSogo: 320102

7. Hans Peter Langtangen, Python Scripting for Computational Science, Ek§6TnG EAAnVIKA
Akadnuaikad HAektpovika Tuyypappata kot Bondrpata - AmoBetrplo KaAAutog, 2n €k6.
2006. Kwdikog BLBAiou otov EVS00: 174838

8. Magnus Lie Hetland, Beginning Python, Ex86tng EAANViKG Akoadnpaikd HAeKTpOVIKA
Juyypapuota kot BonBriupata - AmoBetripio KaAAutog, 2016. Kwdikdg BiBAiou otov
Eu60&o: 170352
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Amtelpootikog AoylopdgIl | 04 | A2 | ECTS 7

JElPEC TPOYUOTIKWY aplOuwv. XUykAlon oelpag. Kpitiplo oUYKALONG  OELpWV.
EvaAlacoouoeg oelpgg. Kpitrpto Dirichlet. Auvapooeipég.

Opolopopdn cuvexela. Yropén LEYLOTNG KOl EAAXLOTNG TLUNG YLOL CUVEXELC OUVAPTNOELS
oplopéveg ot kAewota Olaotipota (Sevtepn amodelén). Opolduopdn ocuvEXeLa:
OpLOUOG, XAPOKTNPLOUOG HE Xpnon akoAouBlwv. Opolopopdn GCUVEXELD CUVEXWV
CUVOPTHOEWV O€ KAELOTA SlaoThpata.

OMlokAnpwpo  Riemann vyia  ¢paypévec  ouvaptnoelc. Kputipo  Riemann,
OAOKANPWOLUOTNTA CUVEXWVY KOL LOVOTOVWY CUVAPTNCEWV. 1810TNTEC OAOKANPWUATOG,
OepeMwdeg Oewpnua Tou ANELPOCTIKOU AoyLopoU. TexVIKEG oAokARpwaong.
MeviKEUPEVA OAOKANPWHATA KAl KpLTHpLa CUYKALONG QUTWV.

Oeswpnua Taylor kat Suvapooelpés. Mopdég umoloimou oto Bewpnua Taylor,
ovamtuypata Taylor Paclkwv OUVOPTACEWY, OVATTUYHOTO OUVOPTHOEWY OF
SuvapoOoELpEG.

Elcaywyn oTic oslpeg Fourier.

BiBAoypagia

1. Neypemovtng Zt., NwtoémovAog X. X, TavvakoVAag E., Ameipootikis Aoyiouos e,
Exd. Zuppetpia, 2000. Kwdkog BifAiov otov Edoto: 45323

2. Spivak M., diapopikic & OroxkAnpwtikos Aoyiouds, Mav. ExS. Kpntng, 21 éx6., 2010.
Kwdwkog BiAiov otov Evdolo: 213

3. Ntovywas X., Ameipooatikos Aoytouos 11, ExS. Leader Books, 2n €k8., 2007. Kw8ikog
BBAiov otov EvSoto: 50659156

4. Brand L., MaOnuartikn Avaivon, Ex6. EAAnv. MaBnuatikig Etapeiag, 1984. Kwdikdg
BBAlov otov Evdogo: 5857

5. Pacolds O.M., Mabnuatika I, €kd. Taotpag, 21 £x8., 2017. Kwdikos BiAiov otov

Ev60%o: 68375438

Mpo6oOsTo ALSakTIKO YALKO

6.

Adap M., Xatlapag 1., Aonuaxng N., Mabnuatiky Avalvon, [payuatiky cvvaptnon
utag  mpayuatikns uetafAntnig, ExSotng EAAnvikd Akadnpaikd HAektpovikd
Tuyypdaupoata kat Bondnuata - AmoBetplo KaAAumog, 2016.

Mamadnuntpdkng, M., Avdivon. Ilpayuatikés ocuvvaptroels kat Metpikol xwpot,
Exd0tng EAAnvika Axadnuaika HAektpovikd Zuyypauppota kot Bondnuata -
AmoBetnplo KaAiAumog, 2015.

Fpappkn) AdyeBpal | ©4 | A1 | ECTS 6

looSuvayieg.
AlyeBpa TVAKWYV Kal 8Lotnteg mpdafewv. AvTloTpEPipol Tivakes. YMoAoylopog
avTioTpodwV Kal LBLOTNTEG AVTLOTPEPLUWY TILVAKWV.
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Alovuopatikol ywpol Kal UuTtoxwpol. MEeAETN  ONUOVTIKOTEPWY  SLAVUCUOTIKWY
uroxwpwv (aBpolopa, Topn, opboywvio ocuumAnpwua). Mpappikol cuvduaopuol.
Mpappikn e€aptnon — avefaptnola Sltavuopatwyv. Baon kat didotaon Slavuopatikol
XWPOU — Oswpnua SLACTACEWY UTIOXWPWV.

Mpappikég amewkovioel. Mupnvag, ElkOova  ypopPLKAG — QTEKOVIONG. Oswpnua
Slaotdoswv. Mivakog YpappLKAG amelkoviong. AAayn BAonc Kal OoLoL THVAKEG.
Opilouoec kal LOLOTNTEC TOUG.

MPOUULKA ZUuCTAUATAL.

BiBAoypagia

1.

Bapoog A, Aeplllwtng A., EppavounA T, MaAwdkag M., MeAds A, TaAéAdn 0., Mia
Ewoaywyn otn Ipauuwkn AdyeBpa, ExS. Zogia, 2012. Kwdikdg BiBAiov otov EVdofo:
22768417

Aovatog T. X, Adau M. X, Ipauuikny AdyeBpa - Oewpia kat Epapuoyés, Ex6.
Gutenberg, 2008. Kwdwkog BiAiov otov Evdoto: 31174

Xatlapag L., Tpaupévog 0., Ewoaywyn otn Ipauuikny AAyefpa, Exd. T{6Aa, 2011.
Kwdwkog BiAiov otov Evdogo: 18548920

[MavteAibng I'. KpaBBapitg A. NacdmovAog B. Toekpékog I1., Ipauuikn Adyefpa, ExS.
Tootpag, 21 €k8., 2015. Kwdwkog BiBAiov otov Evdoto: 59364446
Beoxapn-AmoctoAidn 0., Xapaiaumovug X., BafatocovAas X., Ipauuikry AAyefpa, ExS.
TC0Aa, 2017. Kwdikog BiBAlov atov Evdoo: 68369710

MmolamaAidng X., Ewoaywyn otn Ipauuikn Alyefpa, ExS. AiBaln, 2010. Kwdikdg
BiBAiov otov EVd0&0: 3331

Strang G., I'pauuikny Adyefpa kar Epapuoyés, Mavemotnuakes Exdooelg Kpnng,
2009. Kwoéikdg BLBAlov atov Evdoéo: 204

MMpocOeTo AlSakTiKO YAIKO

8.

XapaAdumovug X, Mia etoaywyn otn ypauutkn adyefpa, Ek60tng EAAnvika
Axadnuaikd HAektpovikd Zuyypaupata kot Bondnuata - AmoBetplo KaAAumog,
2016.

MOavotntegl |®3 | A2 | ECTS 6

Jtoxela Zuvbuaotikng: MéeEtpnon Stakprtwv  Sopwv. O TPOCOETIKOC KAl O
TOAQMAQOLAOTIKOG Kavovag. Metabéoelg, Slatagelg, ouvduaopol Ywpi¢ kat e
emavaAnyn. MNopayoviikd, Alwvupikol Kot TToOAUWVUHLKOL ouvteAeoTtéc. H apxn tou
gyKAelopoU-amokAelopoU. TUTog tou Stirling. MpoBAAuata Stapepioswy.

Meipapa TOXNG KAl SEYPOTIKO onuelo. ASlyHATIKOG XWPOC KOl €vvola EVOEXOUEVOU.
Oplopog mibavotntag, acupBifaocta evdexopeva, kKAaotkn mBavotnta. Oplakr GXETIKN
OoUXVOTNTA KoL YEWUETPLKA TiBavoTnTa, eunelpikr) mbavotnta. Aflwpata Kolmogorov.
‘Evvola kKAaoLlKAG TiBavotntag. Aeopeupéveg TOavotnTeS. MepLloplOPOC SELyUATIKOU
XWPOU Kol TIOAAQTTAQCLOOTLKOG VOROG. Oswpnua OAkAg MBavotntag Kat Oswpnua
Bayes. Avefaptnta evbexopeva.

Alakpltéc tuxaleg petafAntég. Méon T kKal Slaomopd  Slakpltwyv  Tuxaiwv
petaBAntwy. Avicotnteg Markov kat Chebyshev.
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Ouolopopdn, OLWVUULKA, YEWMETPIK & UTEPYEWUETPLKA KATAVOUN, apVNTIKNA
SLWVU LKA Katavoun, katavopr Poisson kot GAAeG BooIKEG SLAKPLTEG KATAVOUEG.
Juvexelc tuxaieg peTaPANTEG. ZuvAPTNON KOTAVOUNG KOL OUVAPTNON TIUKVOTNTOG
mBavotntag. Méon Tun, pomég, Slaomopd. JUVEXEIC HOVOSLAOTATEC KOTOVOUEG.
Opolopopdn, eKBeTIKA Kol Kavovikn katavoun. Katavoun Fappa kot BAita kot GAAeg
Baolkeg ouvexelg kKaTtavouEC. Mpoogyylon ALWVUULKAC amo tnv Kavovikr katavour).
PomoyevvhTpLeG Kal TILOAVOYEVVNTPLEC LOVOSLACTATWY KATAVOULWV.

AoBevn¢ vOpOG HeydAwv aplBuwv.

BiBAoypagia

1.

Mmeptoekds A., TortowAng I, Ewoaywyn otic MBaviotnteg, ExS. T{16Aa, 2013.
Kwdkog BiBAiov otov Evdoto: 18548682.

KoUtpag M., Etcaywyr} otn ouvdvaotiki), Ex66oelg ZTapoVAn, 21 €k6., 2006. Kwdikog
BBAlov otov EVS0Eo: 59396613.

Koutpag M., Elcaywyn oty Bswplia Mibavotitwv kat Epapuoyés, Ex6ocelg TooTpag,
31 €x6., 2018. Kwdikdg BiBAiov atov Evdofo: 77115350.

Hoel P., Port S., Stone C., Ewocaywyn otn Oswpia HibBavotitwy, Mav. EkS. Kprng,
2009. Kwdwkog BiAiov otov EVdoéo: 242

. Ross S., Baoikég Apxés Oswpliag Mbavotntwv, ExS. KAelddpiOpog, 2011. Kwdikdg

BBAlov otov EVSoEo: 12858980

Kouvvias X, Mwiowddng II. 0., Pcwpia Mbavotitwy I, ExS. 71, 1995. Kwdikog
BBAiov otov EVS0E0: 11058

Xapodaumidng X. A, Oecwpia Mbavotitwv kat Eapuoyés, ExS. Tvpuetpia, 2009.
Kwdkog BiAtov otov Evdogo: 45497
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Amtelpootikog AoylwopdgIIl | ©4 | A2 | ECTS 7

Alovuopatikdg Aoylwopog tou tpldldotatou  EukAeibelou ywpou: Awaviopata,
EC0WTEPLKO KL EEWTEPLKO YIVOUEVO.

AvoAuTikn Fewpetpia tou Tpldldotatou EukAeidelou xwpou: KaumuAeg kot emidpaveleg,
eninedo, KUAWOPLKEG emidAveleg Kol eMIPAVEIEG €K TIEPLOTPODNG, TETPAYWVLKEG
eMLPAVELEG, KUAVOPIKEC KOl 0DALPLKEG CUVIETAYUEVEG.

Mpap ik AAyeBpa tou EukAeidelou xwpou: AAyeBpikn doun, Mivakeg Kol ypappikol
METOOXNMOTIOMOL.

H Tomoloyia tou EukAeidelou Ywpou: AKOAOUBIEC, OVOLKTA, KAELOTA, dpayuéva Kol
cupumayrn cUvoAa, cUVOpPO GUVOAOU.

JUYKALON KOL OUVEXEL OSLOVUOUATIKWY OuVapTHoewv ToAwv petafAntwv: Opla,
OUVEXELD, LOLOTNTEG CUVEXWV OUVOPTHOEWY, TIOAUYWVIKO CUVEKTIKA KOl TIAPOAUETPIKA
OUVEKTIKA oUVOAQ, Ta BepeAlwdn Bewpnuata TWV CUVEXWVY CUVAPTHOEWV (Bswpnua
MEYLOTNG KOl EAGXLOTNG TG KAl Bewpnua evELAPEDTNS TNG), OloLOpopdn CUVEXELAL.
Aladopiolpeg SLAVUCUATIKEG cUVAPTNOELS TIOAAWY HeTaBAnTwY: Mepikr Tapdywyog,
(oAwkr)) mapdywyog, OSladoplkd, edpomTOpEVo eMiMeSO, YPOUULKOTIOLNOELS, KOl
T(POCEYYLOTIKOL UTtOAOYLOWOL (EKTIUNOELS ODAAUATWY).

Baolka Bewpnuata Aladoplkol Aoylouou, kavovag alucidog, Bswpnuata PEoNG
TIUAG, avTioTpodng ouvapTnong, MEMAEYUEVNG CUVAPTNONG.

MeA€tn ouvaptnong. Kplowa, péylota, €AAxLOTa KoL COYHOTIKA onpeia. AmoAuta
OKPOTATA TIPAYMATIKAG ouvaptnong, Bewpnua peyiotou- ghayiotou. Akpotota UTO
ouvonkn kat moAamAaclaoteg Lagrange.

AUTAG koL TPUTAG oAokAnpwpa: Oplopol kat 181otnTeg, umoloyilopol epfadwv kat
OYKWV, TEXVIKEC OAOKANpwong, oAAayr) HETAPANTWVYV HE TOAIKEC, KUALVOPLKEG Kal
odalplkég ouvteTayuéveg. Edapuoyec.

ErmukopmuAla ohokAnpwpata: MApOUETPOEL KOL TIOUPAUETPLKEG KAUTUAEG, HUNAKOG
TIOPOUETPIKAG KAUTIUANG, OpLOHOL Kal OLOTNTEG EMKAUTIUALWY OAOKANPWHATWY,
UTTOAOYLOMOL ETUKAUTTUALWY OAOKANPpWHATWY, cuVOnKeg avetaptnoiag. EpappoyEg.
Erudavelakd oAokAnpwpato: AUTOPAUETPNOEL KOL TIOPOUETPIKEG  EMLDAVELEC,
eUPadov  (mapapetplknig) emipavelag, oplopol  Kal  LSLOTNTEC  EMLPOVELAKWV
oAoKAnpwuUATWY, uTtoAoylopol, ehapHoYEC.

Alavuopatiky Avaluon: Alodoplkol TEAECTEG aplOUNTIKWVY Kol SLAVUSUATIKWY TteSiwy,
Ta KAaOoWA Bewpnuata olokAnpwong (Bswpnuata Green, Stokes kol Gauss),

edappoyeg.

BiBAoypagia
1. Xatthappatng T. E., Ameipootikos Aoyioucs oe loAréc MetafAntég, ExS. Tvuuetpia,

2009. Kwdwkog BiAiov otov Evdo&o: 45495

2. Marsden J., Tromba A., Aitavvouatikos Aoyioudos, Mav. Ex8. Kpntng, 2010. Kwdikog

BBAiov otov EvSoEo: 211

3. Toitoas A., Epapuocuévos Atavvouatikos Aneipootikos Aoyioudg, Ex8. Zuppetplia,

2n £x8., 2003. Kwdikdg BifAiov otov Evdoo: 45391

4. Brand L., MaOnuartikn Avaivon, Ex6. EAAnv. MaBnuatikng Etaipeiag, 1984. Kwdikdg

BBAlov otov EVSogo: 5857
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5.

Pacowag O.M. , MaBnuatika II, Ex8. Todtpag, 21 €k6., 2017. Kwdikdg BifAiov otov
Ev60&0: 68375409

Tpappuxkn) AdyeBpall | @4 | A2 | ECTS 7

MoAvwvupua

ISloTLuég Kat SloSlaviopara.

Oewpnua Cayley-Hamilton. EAdyLoTO TOAUWVUO.

Tpwywviowleg Mpapulkeég omelkovioelg. Alaywvioluotnta. Kavoviky popdr Jordan.
Edappoyég.

ALOVUOUATLKOL XWPOL E ECWTEPLKA YLVOLEVOL KOLL VOPLIEG.

OpBoywvia dtaywvormoinon.

Kavovikoi, Movasdiaiol, Eputtiavol, Zuppetpikot Nivakeg kat Alaywvormoinon.
AlypOUULKEG KoL TETPAYWVIKEG LopdEG.

BiBAoypagia

1.

Bapoog A, Agplliwng A., Eppavouna T, MaAwdkag M., MeAdag A, TaAéAAn 0., Mia
Ewoaywyn otn Tpauuikn AAyefpa, ExS. Zogia, 2012. Kwdikog BiBAiov otov EVdofo:
22768417

Aovatog T. X, Adap M. X, Ipauuikny AdyeBpa - Oewpia kat Epapuoyés, Ex6.
Gutenberg, 2008. Kwdikdg BiiAiov otov Evdofo: 31174

Xatlapag 1., Tpappévog O., Etoaywyn otn Ipauutkny AAyefpa, ExS. T{6Aa, 2011.
Kwdkog BiAlov otov Evdogo: 18548920

HMavtedidng I'. KpaBBapime A. NacdmovAog B. Toekpekog I1., IN'pauutkn AAyeBpa, ExS.
Todtpag, 2n €x6., 2015. Kwdikdg BipAlov atov E60E0: 59364446
Beoxdapn-AmoctoAidn 0., Xapaiaumovug X., BafatocovAag X., I'pauutkny AAyefpa, ExS.
TC10Aa, 2017. Kwbikog BiBAiov otov Evdofo: 68369710

T'ewpyiov A, Kovywag L., Meyapitng A., pauuikty AAyefpa, Ex8. TQoAq, 20 €k8., 2017.
Kwdxog BiAlov otov Evdoto: 68369470

Strang G., I'papuwkny AAyeBpa kat Epapuoyés, Tav. Exd. Kpntng, 2009. Kwdikog
BBAiov otov EVSoto: 204

MBavotntegIl | @3 | A2 | ECTS 6

Aflwpatikn Bepeliwon twv mBavotAtwy. OpLopog Tuxaiag petafAnTnG Kol Tuxaiou
Slavuoparoc.

Aldlaotatn tuxaio PETABANTA KOl oUVAPTNON KOTAVOUNG. ALAKPLTEC KAl OUVEXE(g
Sdlaotateg tuxaiec HetoPAnTEC. AmO KowvoU OUVAPTNON KATAVOWNG, TeplBwpla
ouvaptnon Kotavopng. MoAudidotateg tuxaieg HetaBAntég, TMOAUSLACTATEC
KOTOVOUEG, amaplOpNTEC TTOAUSLACTATEG TUXALEG METAPBANTEG, ocuveXEic TTOAUSLAOTATEG
tuxaleg petaPAntec.
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MoAudlaotateg HETEG TLUEC, CUVSLAKUOVON, TIVAKAG CUVSLOKUUAVOEWY, CUVTEAEDTHG
(VYpappikng) cuoxETiong. AEOUEVUEVEG KATAVOUEG, SEGUEVUEVN PEON TN, Bewpnua
™¢ SUTANRG pEonG TUNG. Avetaptnoia tuxaiwv petaBAntwy. KaumuAn naAlvépopnong.
JUVOPTHOEL] TuXalwv HeTOPANTWY, Katavoun abpolopdtwv avefaptAtwv Tuxaiwv
METOPANTWY, LETOOXNUOTIOUOL TTUKVOTATWY, CUVEALEELG TTUKVOTATWV.

Aeilypota kat AstypatoAnyia. Katavopég X2, t, kat F.

I'VWOTEG TOAUSLAOTOTEG KATAVOUEG Kol LBLOTNTEC auTwV (MoAUWVUULKA, dLdLdoTatn Kot
TIOAUSLACTATN KOVOVLKA K.AL).

PomoyevvATpLeG Kol TIOAVOYeVVNTPLEG TTOAUSLACTATWY TUXAlWV HETABANTWV.
ALOTETOYUEVEG TUXOULEG LETAPBANTEC, TTOAUSLACTATWY TUXALIWV HETAPANTWV.

JUuyKAloelg akolouBlwv tuxaiwv petapAntwv, Tafvopnon ouykAloswv, Oplakd
Oewpnuata (NopoL Twv peydAwv aplBpwy, Kevtpkd oplakd Bewprjpata, KAT).

BiBAoypagia

1. Kouviag 2., KaAnadidov X., ITliBavétntes 11, ExS. Znt, 1991. Kwdwkos BiAiov otov
Ev60%0: 11338

2. XapaAapumidng X.A., Ocwpia Mbavotitwy kat Epapuoyés, ExS. Xuppetpia, t.11, 1999.
Kwdwkog BiAiov otov Evdogo: 33155718

3. Koutpag M., Etcaywyn otn Oswpia MOBavothtwv kat Eeapuoyéc, ExS. Tootpag, 31
€x6., 2018. Kwbikdg BifAiov atov EvdoEo: 77115350

4. Avtlouhdkog A. A.,Koutpag M. B., Ackrioeic MSavotritwy, Téuog I, ExS. Unibooks, 2" k8., 2016.
Kwdkog BiAlov otov Evdogo: 59396578

5. Adpag T. I, Zogag II. ©., [IiBavotntes ko Ztatiotiky, ExS. Zntn, 2010. Kwdikdg

BBAiov otov EVS0E0: 11455
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Metpikol xwpol: Oplopol, BaotkéG LBLOTNTEG Kol Ttapadelylata, TOTMOAOYLKEG EVVOLEC,
Lo0SUVAEG LETPIKEC, PpayUEva Kal OALKA Pppayuéva cUVOoAA. AlaXwWPLoOLUOTNTA.
JUVEXELD OUVOPTHOEWVY O UETPLKOUC XWPOUG: InUELaKN (Tomikr) cuveéxela Kat (oALkn)
OUVEXELD, LOLOTNTEG OUVEXWV ouvaptnoswyv. Opoldopopdn ouvéxela. |ooueTpleg,
ouvaptnoelg Lipschitz, opolopopdlopot.

MANpelg petpkol xwpol: Oplopog, Pactkeég 1OLOTNTEG, Tapadeiypata. Oswpnuata
Cantor kot Baire, edappoyec. MAnpwon MPETpKOU Ywpou. Oswpnuata otabepol
onueiou (kat edapuoyeg oTig SLopOoPLKEG EELOWOELC).

Juunayela: Oplopodg (Ue avoLKTEG KAAUWELG), Kol BAOKEG LOLOTNTEG. JUVEXELQ
OUVOAPTACEWV KAl CUUMAYELX. XOpOKTNPLopol TNG cuumayelag pe tn Ponbela tng
8LotnTag Bolzano-Weierstrass kKal tTng €vvolag Tou OAlKA ¢dpayuévou. MNemepacuévo
(kapTeCLOVO) YIVOUEVO CUUTIAYWY HETPLKWY XWPwV. ZUvoAo Cantor.

AkolouBiec koL oe€lpEC ouvapTROEwWV: amAn Kol opolopopdn olUykAlon (oplopol,
Baowkeg 1610TNTEG KAl mapadelypata). Kpitnpo Weierstrass (yla tnv opolopopdn
oUYKALON OglpwV cuvaptnoswv). Opoldpopdn cUYKALON Kal CUVEXELD, OAOKANPWON Kol
Sladoplon.

JuvexelC TIPOYUOTIKEG OUVAPTNOEL OE OCUUTAYEIC HETPLKOUC XWPOUC: Oswpnua
Tpoogyylong tou Weierstrass. H Soprn tou PeTplkoU Ywpou C(X), 6mou X cupmayng
METPLKOC XWPOG.

BiBAoypagia

1.

Rudin W., Apyéc Mabnuatikic Avaivosws, ExS. Leader Books, 2014. Kwdikog
BBAlov otov EVSogo: 50659150

Avovong M., Toolopvtng A, Pedovlnig B., Ipayuatixy Avdivon, Ex6. Z.
ABavaoomovdog, 2014. Kwdikdg BiAiov otov Evdofo: 68399820

Zevikaxkne II. I, Hpayuatikny Avaivon, ExS. Znt, 2n €x8., 1996. Kwdikos BiAiov
otov EV80&o: 11346

Kolmogorov A. N., Fomin S. V., Introductory Real Analysis, Dover, 1975.

Carothers N., Real Analysis, Cambridge University Press, 2000.

AiyefBpa | ©4 | A1 | ECTS 6

Itolxela amod tn Itolelwdn Oswpio AplBUwWY: ALALPETOTNTA OKEPALWY KOl LOOTLULEG
modulo m, @swpnua Fermat.

Itolxela amd tn Oswplo AakTuAlwv: AaktUAlol. Zwpata. AaktUAoLl MoAvwWvVOUWV.
Ouopopdilopol. 16ewdn kat MnAika. EpappoyEg.

Jtolxela amo tn Oswpla Ouadwv: Juppetpieg¢ kot petabéosilc. Opopopdlopol.
Kavovikég umtooadec, mnAika.

Mpwto Bewpnua LGOHOPPLOUWY OTOUG ALAVUOUATIKOUC XWPOUC, 0Toug AaKTUuAilouc,
otig Opadeg.
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BiBAoypagia

1.

Bapoog A., Aeplltwg A, EppavounA I, MaAwdkag M., TaAéAAn O., Mia Etoaywyn otnv
AAyefpa, ExS. Zopia, 31 k8., 2012. Kwdwkog BiAiov atov EVdogo: 22768509

Fraleigh J., Eloaywyn otnv AAyeBpa, Maven. ExS. Kprtng, 2010. Kwdikdg BiAlov otov
Ev6o&o: 240

[MovAdkng A., Adyefpa, ExS. Zntmn, 2013. Kwdikdg BiAiov otov Evdofo: 33134084
YwuomovAog E., Elcaywyn atnv Adyefpa, Ex8. Zntm, 20 €x8., 2010. Kwdikog BiiAiov
otov E0do&o: 11421

Avépeaddxng X., Eioaywyn otnv AAyefpa, ExS. Zvppetpia, 1993. Kwdikog BiAiov
otov EVSo&o: 45239

Kddoa K., Etcaywyn otnv AAyeBpa, ExS. Zntm, 2003. Kwdwkog BiBAiov otov Evdoo:
11258

AplOuntun Avaivon | 04 | E2 | ECTS 7

AplBuntiky  Kwntnc¢ umodlaotoAng. Ektiunon kat emppor odpalpdtwyv  oE
UTtOAOYLOHOUCG.

Mpappikd cuotnuata: péEBodog amadoidprc Gauss, mapayovrornoinon LU. NoOpueg
Slavuopatwy — TIWVOKwWY. Aeglktng Katdotaong mivaka - EuvotdBesia ypoppikwy
ocuotnuatwy. Fevikn emavaAnmriky pEBodog. MEBobol Jacobi kal Gauss — Seidel.
MapepBoAn Kol TPOCEyyLon: TOAUWVUUIKY TapeuPoAn (Lagrange, Newton,
Awotpepéveg Sladopéc), mapepBoAln Hermite, Mpappikég - KuPikég Splines.

AplBuntiky olokAnpwon: MéBobol Newton-Cotes, opBoywviou, Tpameliov Kot
Simpson. M£Bo&ol Gauss-Legendre.

AplBuntikn Sladoplon Kol TUTIOL TEMEPACUEVWY Sladopwv.

EmiAuon un ypapulkwy oAyeBplkwv eflowoswv: levikn enavoAnmuky péBodoc.
MéBodbol diyotopnong, Newton — Raphson, Téuvouoag K.A.T.

Epyaotnplako Mépog : lpoypappationds oe Python/Matlab/Octave/Julia.

BiBAoypagia

1. Axp(BngT. A, AovyaArs B. A, Etoaywyr atnv AptBuntikn Avaivon, Iav. ExS. Kpntng,
4 €k6., 2015. Kwdikog BiBAiov otov Evdoto: 59366700

2. Bpayxatng M. N., AptBuntikn AvaAvon - Etoaywyn, ExS. KAelddpiOpog, 2011. Kwdikog
BBAlov otov EVS0Eo: 12867995

3. MwovpAnig N., ApiBuntikyy Avaivon, 2n €x6., 2017. Kwdikdg BiAlov otov EVdolo:
77112304

4. Tappns L, Kapakacidng 0., AptOuntikéc MéBodot kat Epapuoyés yia Myyavikoig, 4n
€x4., 2017. Kwbikog BifAlov atov Evdo&o: 68373915

6. Tovaidov-Kovtita M., AptBuntikny Avadvon, Ex8. Kuplaxidn, 2017. Kwdwkog BiAiov
otov EVSo&o: 68395883

7. Forsythe G. E., Malcolm M. A., Moler C. B., AptBuntixéc MéBodot kat llpoypduuata yia

MaOnuatikois Ymodoyiouovg, Iav. Exs. Kpritng, 1993.
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8. Mamayswpyiov T., Toitovpag X, Apbuntiky AvdAven - ue eQApUOyES o€

Mathematica kat Matlab, Ex6. Tootpag, 2015. Kwdikog BipAiov otov EvSoo:
50658287

9. Tewpylov A.A., AptBuntikny Avaivon, ExS. KAelddpiBuog, 2008. Kwdikog BiAiov otov

10.

Ev6ofo: 13611
ETTA£0V GUYYPAUUATO GYETIKA UE TNV ETUAEYUEVT] YAWDCGOA TIPOYPAUUATIGUOV.

Tuvn0eig Arxgopikéc E§lowosig | 03 | A2 | ECTS 6

Aladoplkeg eflowoelg mMpwWING TAéNg £8Ikwv popdwv (ypopptkeég, Bernoulli, Riccati,
XwpL{opévwy PeTaPANTWY, OUOYEVELS, TTANPELC, ToAamAaclaoteg Euler).

‘Ymapén, HMOVOOHUOVTO, EMEKTOCIUOTNTO TwWV AUCEwv, KOAWG TomoBetTnuéva
npofAnuara.

Mpappikége Awadopikég E€lowoelg (FAE): Teviky Bewpla. Tpopplk avetaptnoia.
Opilovoa Wronski. ‘Ymapén kat povadikétnta Avong-Bswpnuata Picard, Peano.
Opoyeveic ypauLKES SLadopLKEG e€LOWOELS e OTABEPOUC OUVTEAEDTEG.

MpoppkéC Atadopikég EELowaoelg 2nG TaENG: Mevikn Oswplo OPOYEVWY KL [N OLOYEVWY
Sladoplkwy eflowoewv. H péBodog petaBoAng twv mapapétpwv (Lagrange). H
HEBOSOG TV Mpoodloplotéwyv cuvteheotwv. Aladopikég e€lowoelg Euler.

OQswpnuata Alaywplopou Kat UyKpLong Tou Sturm.

H péBobdog twv duvapooelpwy. E€iowon Legendre. Oswpla Frobenius. Tuvaptnoelg
Gamma kot Bessel.

JuoTAMOTA YPAUULIKWY Sladoplkwy eflowoswv MPWING taéng: leviky Bewpla yla
OLOYEVN Kal Jn opoyevr cuotiuata. EmiAuon cuotnuatwv pe tn péBodo Euler. Xprion
UTTOAOYLOTIKWV TtakETwyY (Matlab) yia tnv emihuon dtadopikwv flowoswv.
MpofAnuarta Zuvoplakwv Tiuwv tuTou Sturm-Liouville.

Metaoxnuatiopog Laplace.

JUvtoun eloaywyn otnv mMoLoTikn Bewpia cuvhBwv Sladopkwy eflowoewv.

BiBAoypagpia

1.

AAwaxog N. A. kat Kadoyepomovdog I'. H., ZuviiBeic Atapopikég EEiowaeig, ZUyxpovn
Exdotikn 2013. Kwdikog BiBAiov otov Evdolo: 6848

Boyce W. E, Di Prima R. C.,, Ztoiyewwdeis Aiapopixéc Eélowoels kat TlpofAiuata
Zvvoptakav Tav, Maven. Ekdooeig EIMUIL. , 2015. Kwdikdg BiBAiov otov Evdoto:
55591102

Mavtedidng T, KpaBBapitmg A. X, Xat{noaBPag N. Z. Zvvrbeigc Aiapoptkéc
Eéiodoeig, ExS. 71, 1990. Kwdikdcs BiAiov otov EVSoto: 11287

Adowog T., ZuvnBeis Atapopikés Eéiowoeig, ExS. Tkotong, 1991. Kwdkog BipAiov
otov E080¢0: 68406458

Logan D. ], Etocaywyn otisc Atapopikés Eéiowoeig, ExS. Liberal Books, 2014. Kw8kdg
BBAiov otov EVSoto: 50659164
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¢ Klaow Ilpotaciakr Aoyikn

Tuvtaén KIIA, mpotaclakés HeTafBANTEG, TTPOTACELS KAL UTIOTIPOTACELS, CUVTOKTIKA
SeVEpOYpPAPHATA KL HOVASIKT] AVAYVWOLHLOTNTA.

[Mivaxeg aAnbelag kat amotipnong, dAyesfpes Boole kot oadyeBpikn epunveiq,
ouvvoloBewpnTikn epunvela. TautoAoyieg kol avtiAoyies. AoyLKN] CUVETEIX KoL
Aoy wooduvapia. KAaoikeg Aoyikés tooduvapies (Vopog SImAng apvnong, vopol
De Morgan, optopol A0ylk®wV OULUVSECHWY aTO GAAOUG). ApXN ATOKAELOPEVOU
Tpitov. Zuvaptioels aAnbeiag kat Aoykol ovvdeopol. Emapkn cUvoAa AoyK®V
ouvvdéouwv. Kavovikég pop@éc (CNF, DNF, NNF). Aoy eykvpdtnta Kol
LKOVOTIONCLUOTITA TIPOTACEWV.

Amodeiktikd cvotquata yia v KIIA: Y0otpa Hilbert, Zbompa Gentzen kat
kavovag amokoTng. Amodeifels ota cvotuata Hilbert kat Gentzen. To Oswpnua
Tapaywyns yw to cvotnua Hilbert. ATadowpn tov kavova amokotmg (cut) oto
ovotnua Gentzen kat amo@aciolpotnta. Ilpotaciakoi Theorem Provers.
Amo@aciopotnta tov poPAnpatog SAT yiwa v KIIA. H pebodog twv Tableaux.
Bewpnua cvumdyelag yio tnv KITA

AdyeBpkomoinon ¢ KIIA - AiyeBpa Lindenbaum-Tarski. ®iAtpa kat 18ewdn,
TpOTA @ATPa Kot peylota @iAtpa. Avamapdotacn Stone aAyeBpwv Boole.
Oewpnuata Zuvoxns kat [IAnpdtntag.

ZUVOTITIKY] QVO@OPA O€ U KAXGLKA TIPOTAGLAKA GUGTIUATA KOl OTIG EQUPUOYES
TOUG.

. Hpmroﬁaeuta Aoyum) (Aoyum Twv Katnyopn ua‘toov AK)

[TooodeikTeS, ATOUIKES PETAPBANTES, KATNYOPNUOATA KOl GUVAPTNOLAKA cUUBOA.
Eowkeiwon pe ) ovvtadn g mpwtofaduiag Aoywkns twv Katnyopnuatwyv (AK)
KOl HETAPPACELS amd @uOolkn YAwooda. KaAd oxmpatiopévol tUmoL ZKOTLA
TOCOSEIKTWV Kal SEopevorn HeTafAnTwy. Asopevpevn kal eAe00ept ER@AVION
HetafANTG. Avoiktol TOTOL KAl TPoTdoels. AK UeE KaTnyopnua loOTnTaS.
Afiwpata (ovommupa Hilbert)  kat kavoves (cvotnua Gentzen) yia Tnv
mpwtofdduia Aoyikn. Kavovikn pop@n Skolem kat Bswpnpa Skolem.

To Bewpnpa Tapaywyng yo Ty Tpwtofadpia Aoykn.

[MpwtoPabuieg Sopés (HovtéAa) kal epunveies. Aoylkny €yKupOTNTH Kol
LKAVOTIOMGLUOTN T OewphUaTa GUVOXNS Kol TTANpOTHTAS TG AK.

e Ztoela Oswplag Movtédwy & Metabewpnuata ya ™ AK

Yuvémeleg  ouvvoxng-mAnpommrtag g AK: To Bswpnua ovpmaysiag g
mpwTtofaduiag Aoykng. To Oewpnua Lowenheim-Skolem.

IMpwTtoPabuies Sopés (Lovtéda) kot TpwtoPfaduies Oewpies - Mapadeiypata.
ApBuntikn Peano kat un-mpoPAemopeva (unintended) povtéda

Mn-amo@acioiues Bewpies - IMapadetypata.

BiBAoypagia

1. Enderton H. B, Mia puabnuatikn sioaywyn otn Aoywn, Mav. Ex8. Kprtng, 2013.
Kwdwkog BpAlov otov Evdogo: 32998373

2. Mendelson E., Introduction to Mathematical Logic, Chapman & Hall, 6th edition, 2015.

3. Xaptwvags X., Baoikn Aoyikn, ek8. Zitm, 2000. Kwdikdg BiAiov otov ESogo: 11127
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4. TlouvBapag AB., Ztoweia Mabnuatiknc Aoyikric, ExS. Znqtm, 1998. Kwdikdg BiAiov
otov E08o&o: 11377

5. Mapyapns A. 1, Ewoaywyn oty MaOnuatikny Aoy, ExS. TQoAa, 2017. Kwdikog
BBAlov otov EVS0Eo: 50657752

6. ToupAakng I'., MaOnuatikn Aoyikr, Iav. Ex8. Kpntng, 2012. Kwdikdg BiBAiov otov
Ev60%0: 12405096

MMpocOeTo AldakTiko YAko
7. KoAétoog I., MaBnuatikn Aoyikn, EAAnvikd Axadnuaikd HAektpovika Tuyypdppata
kat Bondnuata - AmoBetnplo KdAAimog, 2016.

Muyadwkn Avaivon 1 | @4 | A2 | ECTS 7

¢  Muwoadbikoi aplBpol. TomoAoyia tou emumédou.

o  Muwyadikég ouvaptnoelg, ouvBnkeg Cauchy-Riemann kot oAOpopdEG CUVAPTNOELS.

o AuvapoOELPEC, EKBETIKN KoL AoyaplOULKr) ouvaptnon.

¢ OhokAnpwpa Riemann-Stieltjes, emikapmUAla oAokAnpwpaTa.

e Oeswpnua Cauchy, oAokAnpwTIKOG TUTIOG Tou Cauchy. Apxn Tou peyiotou. AR TOU
Schwarz. @swpnua Liouville, BepeAlwdeg Bewpnua tng AAyeBpac.

o Apxn avaAuTIKAG CUVEXLONG. ZUYKALON OAOLOPIWY CUVOPTICEWV.

o  Meuovwuéveg avwpoAleg. MoAol—pilec. Oswpnuota Laurent kKol OAOKANPWTIKWV
umoAo(nmwy, UTIOAOYLOUOL YEVIKEUUEVWY OAOKANPWHATWY He TN Ponbeia twv
OAOKANPWTIKWV UTIOAO(TIWV.

BiBAoypagia

1. Churchill R., Brown ], Miyadikéc Zvvaptiioeis kat Epapuoyég, Tav. EkS. Kpntng,
2005. Kwdkdg BifAiov atov Evdoo: 226

2. Marsden J. E.,, Hoffman M. ]., Baoikrj Miyadikry Avaivon, ExS. Zuvpuetpia, 1994.
Kwdwkog BAtov otov Evdogo: 45469

3. Bak J.,, Newman D., Miyadiktj AvaAvon, ExS. Leader Books, 2004. Kwdwkog BiAiov
otov EVdo&o: 50659154

4. KpaBBapitng A., Epapuoouévn Miyadikny AvdaAvon, ExS. Tootpag, 21 k6. 2016.
Kwdikog BiAlov otov Evdoto: 59368358

5. Mepkovpakng X. K., Xatinaepatng T. E., Ewcaywyn otn Muyadikny Avdaiven, 2005,
Exd. Zuppetpia. Kwdikog BiAiov otov Evdofo: 45312

Emtyeipnowakn Epevva | 03 | A2 | ECTS 6

¢ Movtéha emLXElpNOLAKAG Epguvac, TOAUTIAOKOTNTA aAyopiBuwy, tpofAnuata NP-hard.
POUUIKOG TIPOYPAUUATIONOG: AAyOplBuog Simplex, Auikn Bewpla, To TPOPANUQ
petadopac.

o Aképalog mpoypoppoTIopoG: Branch and bound, to mpoBAnua Swopéplong TO
MPOPANUA TNG €AdxLoTNG €MKAALYNG OUVOAOU, SUVAULKOG TIPOYPOUUOTIOUOC, TO
poPAnua tou cakkidiou (knapsack problem), yevikeupévo knapsack.
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Eupetikol ahyoplBuol: Texvikég amotipnong anddoong, AOYog MPOCEYYLOLUOTNTOG, TO
MPOPANUa kopuPkng erkalupng (vertex covering), pHéyloto aveaptnto umooUVoAo,
AVW Kal KATW GPAYUATA, EUTIELPLKI) ATIOTIUNON EUPETIKWY LEBOSWV.

MéBodbolL tomikng avalntnong: Aoun yewtovidg, péBodol avalntnong YeLTovidg, TO
MPOPANUa tou mAavosiou mwANTh, Slapéplon ypadwv.

H mpooopowwpévn avomtnon (simulated annealing): O aAyoplBuog tou Metropolis,
edopurOYES, TO IPOBANUA TG HEYLOTNG TOUAG.

Oewpla anobepdtwy.

BiBAoypagia

1. Toavtag N., Baoreiov I1.-X., Etoaywyn atnv Eniyeipnoiaxn Epevva, ExS. Zntn, 2000.
Kwdkog BiAtov otov Evdogo: 11260

2. ®akivog A, Owovopou A., Etoaywyn) othyv Emiyeipnoiaky Epevva, ExS. Tupuetpia,
2003. Kwdkdg BifAiov atov EvdoEo: 45394

3. KoAétoog I, Ztoyiavvng A, Etcaywyn otnv Emiyeipnoiakn Epevva, Ex8. Kadapopa,
31 €x6., 2017. Kwdikdg BiAiov otov Evdofo: 68370507

4. Hillier F.S., Lieberman G. ]., Etcaywyn otnv Emiyeipnotaxn Epevva, ExS. T{0Aa, 10m
€x6., 2017. Kwbikdg BiBAlov atov EUdo&o: 59386820

5. Hamdy Taha A., Etcaywyn otnv Emiyeipnotaxn Epevva, ExS. T(10Aa, 10 €k8., 2017.

Kwdxog BAlov otov Evdogo: 59415056

Itatiotiknl | @4 | A1| ECTS 6

Opydavwon Kat ypadlki MapdoTaon oTATIOTIKWY SeS0Uévwy. AplBUnTIKA Tteplypadikd
METpa (BEong, Slaomopdg, cUMUETpiag, KUPTWONG). OLKOYEVELEG KOTOVOUWY (eKBETIKA
OLKOYEVELQ).

EKTIUNTIKA:  INUElaKn €eKTiHnon, OLOTNTEC ONUELOKWY EKTIUNTPLWY (CUVEMELQ,
opepoAnPia, AMOTEAECUATIKOTNTO, EMOPKELN, UECO TETPOAYWVIKO odaiua), péBodol
onUeLakng extipnong (LEBodog twv ponwv, LEBodog eAayiotwy TeTpaywvwy, HEBodog
pEylotng mibavodavelag).

AstypotoAnio Kot SEYHATIKEG KATAVOEG.

ALOCTANATA EUMLOTOOUVNG: ALOCTHAMOTA EUMLOTOCUVNG VLA MECEC TUIEG, avaloyleg kal
Slakupavoelg evog mAnBuopoUl Kat yla tnv Sladopd HECWV TLUWV, OVOAOYLWV Kol
SLOKUPAVOEWVY OTNV MEPIMTWON KAVOVLKWVY KAL LN-KAVOVIKWY TTANBUCUWV.

‘EAeyxoL umtoBEaewv.

BiBAoypagia

1. Hamaiwavvov T., ®Pepevtivog K, Madnuatiky Ztatiotiky, ExS. ZtapoVAn, 2n €x6.,
2000. Kwdwkog BiAiov otov EVdogo: 22888

2. Aapavot X, KoUtpag M., Ewoaywyn otn Ztatiotiky I, Ex8. Zvupetpia, 2003.
Kwdxog BiAlov otov Evdofo: 45263

3. Mamaiwavvov T., Aovkag X. B, Eicaywyn otn Ztatiotiky, ExS. ZTapovAn, 21 €k6.,

2002.
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4. KoAvBa - Mayaipa ®., Ztatiotiky: Oswpia kat Epapuoyés, ExS. Zntn, 1998.

5. Keller G., 2tatiotixy) yia Owovoutka & Aioiknon Emiyeipfioewv, Enikevtpo, 8n k6.,
2010.

6. lwavvidng A. Ztatiotikés MéBodoi, Pswpia & Epapuoyés ue xprion Excel & R, €k6.
TC16M\a, 2018.

MMp6oOsTOo ALSakTIKO YALKO

7. KoAvBa-Mayaipa @., Mabnuatik) Ztatiotiky, Exkd6tng EAANVIKA Axadnuaikd
HAektpovikd Zuyypdpupata kat Bondrpata - ArtoBetrplo KaAAutog, 2016.
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LT EEAMHNO

Awx@opikt) Tewpetplia Twv Kapmudwv kot Tov Em@aveiwv | 04 | A2 |

ECTS 7

e  KOvOVIKEC KOUTMUAEG, MNKOC TOEOU, TMAPAUETPNON WG TPOC TO HUNAKOG TOEou,
KOUTUAOTNTA KoL oTtpEPn, tpiedpo Frenet-Serret, BepeAwdeg Bewpnpua.

o Kavovikég emidaveleg, edamtopevo emnimedo, n amelkovion Gauss Kol O TEAEOTAC
popdng, deltepn BepeAlwdng Hopdr, KUPLEG KOUTTUAGTNTEG, KOUMUAOTNTA Gauss Kal
MEOn KaUMUAOTNTA, LOoWETpie. To Beswpnua Egregium Ttou Gauss, €0WTEPLKN
YEWUETPLa, yewdalolakeg, Bswpnua Gauss Bonnet.

BiBAoypagia

1. Kovtpouplwtng A, Ztotyeiwdng Atapopixt) F'ewuetpia, Leader Books, 2005. Kwdikog
BBAiov otov EVS0E0: 50659158

2. O’'Neil B., Ztowyeiddns Awapopikny T'ewuetpia, Tav. Exd. Kpntng, 2005. Kwdikog
BBAlov otov EVdoto: 224

3. Pressley A., Ztoiyetddne Awapopikn T'ewuetpia, TMav. ExS. Kpnng, 2011. Kw8ikog
BBAiov otov EVS0E0: 12404849

4. TloAvpakng L, Ztoiyetddne Awapopikny T'ewuetpia, ExS. Todtpag, 2008. Kwdikog
BBAlov otov EVSogo: 68395355

5. Ztapatakng X., Ewcaywyn otnv Kiaown Awapopiky) l'ewuetpia, ExS. AiBaln, 2008.
Kwdxog BiAiov otov Evdoto: 985

MMpooOeTo AlSakTiko YAko

6. ApBavitoyewpyos A., Ztowewdng Awapopikny 'ewuetpia, EAMnvikd Akadnuaikd
HAgktpovika Zuyypaupata kat Bondnuata - AmoBetplo KaiAumog, 2015.

IZratotikn Il | ®3 | A2 | ECTS 6

e Avaluon Slaomopadg (ANOVA): ‘EAeyX0G ylo TIG HETEG TIHEG k ave€dpTNTWVY KAVOVLKWV
Koatavouwv, Mivakag avaluong Slaomopdg pe €vav mapayovia, MNivakag avaAuong
Slaomopdg pe Suo mapayovieg xwpic aAAnAenidpaon, MNivakag avaAuong Slacmopdg
pe Vo mapayovieg pe oAAnAeniSpoaon. MoANAmMAEG CUYKPLOELG, OTABEPEG KAl TUXALEC
emdpaoelg, Avaluon SlacTopdg Katd vav Tuxaio mopayovta.

e Avaluon maAwdpounoncg: AnMAO Yypapulkd povtélo, EkTiunon Twv MapapEéTpwy Tou
A0V YPOUULKOU LOVTEAOU, JUVIEAEDTNC TPOOSLOPLONOU, SLOOTAUATA EUTNLOTOCUVNG,
‘EAeyxolL umtoBEcEwWV yLA TIG MAPAUETPOUC TOU OITAOU YPOUELKOU LOVTEAOU, CUVTEAEDTHG
YPOUULKAG CUCXETLONG

o TevikO ypOouULKO HOVTEND, EAEYXOL UTIOBECEWVY TOU YEVIKOU YPOUULKOU LOVTEAOU.

o Mn MOopaUETPIKEG SOKLUAOLEC: EAEYXOC MPOCAPUOOTIKOTNTAC LOG KATAVOUNG: Kpttipla
¥x2 Kolmogorov-Smirnov. Kputrpla: Mpoonuikd, Wilcoxon, Mann-Whitney, Kruskal-
Wallis, Wald-Wolfowitz, ZuvteAeotrg Spearman.
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Avaluon molotikwv Oedopévwyv: Z0ykplon avaloywwv 6vo (A TmeplocdtEpWV)
avetaptntwy  Sewypatwy, Kpuipto  McNemar, ‘EAeyxog avefaptnoiag Suvo
XQPOKTNPLoTIKWY, EAEyXog opoloyEveLlag.

BiBAoypagia

1.

2.

Wooldridge J.M., Ewoaywyn otnv Owovouetpia: uia olyypovn mpocoéyyion, Ex8.
[Mamalnon, 4m £k8, 2013. Kwdikdg BifAlov otov Evdoo: 12802341

Gujarati D.N., Porter D.C., Okovouetpia: Apxés kat Epapuoyéc, ExS. TQOAa, 51 €x6..
Kwdixog BAlov otov Evdoto: 22702304

MMpocOeTo AlSakTikd YAko

3.

U1

KoAvBa - Mayaipa &. Xatlomovdog X., Mabnuatiky Ztatiotiky - ‘EAeyyot
YmoOBéoewv, EAAnvikd Axadnuaikd HAektpovikd Zuyypappata kol BonOnuata -
AmoBetnplo, KadAAimog, 2016.

Aapavov X., Koutpag M., Etoaywyn otn Xtatiotiky 11, ExS. Zuppetpia, 1998.
Koutpag M., Evayyedapag X., AvaAvon [aAwvépounong, ExS. Todtpag, 3n éx6., 2018.
Kapwvn X., Owovopov I1., Ztatiotika Movtéda [lahivdpounong, EkS. Zupewv, 21 €x6.,
2017.

Keller G., Ztatiotikn yia Owkovouikd & Atoiknon Emiyeipricewv, Emikevtpo, 81 €x6.,
2010.

Mepikég Ata@opikeg EElowoeig | @4 | A1 | ECTS 6

OAOKANPWTLKEG KAUTIUAEG Kal EMLPAVELEG SLAVUOUOTIKWY TIESLWV.

Ixebov ypopukeéG (quasilinear) pepikéc Stadopikég eflowoelg mpwtng taéng. To
TMPOBANUA APXIKWVY TIUWV. To MPOPANUO aPXLKWV TILWV YLoL CUVTNPNTLKOUG VOLOUG.
Kpouotika kopata.

Tafwopnon peptkwy dtadoplkwy eflowoswv SeUTePNG TAENG. Kavovikeg popdEc.
E€lowoelgc eAAELTTIKOU TUTIOU: TIPOPBANLOTA CUVOPLOKWY TLUWV, XWPLOUOC HeTOBANTWY,
0l0-avamTUyUaTa OE  KOPTECLOVEG, TIOALKEG KAl KUALVOPLKEG OUVTETOYUEVEG,
Bepellwdelg  AUOELG, OAOKANPWTIKEG QAVAMOPACTACEL, OAOKANpwua Poisson,
ouvaptnoelg Green, BACLKEG LOLOTNTEG APLOVIKWY CUVOPTICEWV.

E€lowoelg mopafoAikol TUTIOU: TPOPANUATA QAPXIKWV—CUVOPLAKWY TLUWVY, TO N
OHoyeveEC TPOPANUa, BepeAlwdelg AUOEL], OAOKANPWTLKEC —QVATIAPACTACELG,
METOOXNUOTIOUOG Fourier.

E€lowoelg umepPoAikol TUTIOU: TPOPANUATA OPXLKWV—CUVOPLOKWY TIUWV, TO N
OMOYEVEC TPOPBANUQ, LETACKNUATIOMOC Fourier.

BiBAoypagpia

1.

2.

Strauss W. A., Mepixéc Aiapopikés Eélowoels — uta etoaywyn, Mav. Ek6oceig EMUII.
2n €8, 2017. Kwdwkdc BiBAiov otov EVSoéo: 68387914
AxpiBng I'. A. xat AAikaxog N. A., Mepikéc Atapopikés E§lowaeig, Zuyxpovn EkSotikn,
2n £x8., 2017. Kwdwkog BiAiov otov EVS0&o: 68372463
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3. KpaBBapitg A. X, Oéduata Epapuocusévowv Mabnuatikwv, Ex8. Tootpag, 2013.
Kwdxog BAlov otov Evdofo: 33134034

4. Tpaxavag Xt., Mepikés Aiapopikés E&iowoetg, Tav. ExS. Kpntng, 2009. Kwdikdg
BBAlov otov EVSogo: 228

5. Haberman R., Epapuoocuéves Mepixéc Aiapopikéc Eéiodoeig, ExS. dovvtag, 5n €k6.,
2014. Kwdwkdg BiAiov otov EVSo&o: 41956311

A’ETOX

Z' EEAMHNO

Oswpia Métpov kat OAokAnpwong | @3 | A2 | ECTS 6

o Efwteplkd pétpo Lebesgue, petprolpa clvola, péEtpo Lebesgue.

o  METPAOLUEG OCUVOPTHOELC.

e OlokAnpwpa Lebesgue. Baowkd Bswprpota cUYKALONG. ZUYKPLON TOU OAOKANPWLATOC
Lebesgue pe To ohokAnpwua Riemann.

e AkoAoUBIEG HETPNOLUWY CUVAPTHOEWY, XwpPoL Lp.

o Jroleio Bewplag HETPOU OE YEVIKOTEPOUG XWPOUC. METpO yvopevo, Bewpnua Fubini.
Mpoonuaocpéva PETpa, Bewpnua Radon-Nikodym.

BiBAoypapia

1. KovpovAAig I'. X,, Neypemovtng X1, Oswpia Métpov, ExkS. Zupuetpia, 2005. Kwdikog
BBAiov otov EVS0to: 45284

2. Avovong M. Toolopwdtng A, ®elovlns B., Ilpayuatiky Avdaivon, ExS. Z.
ABavaocomovdog, 2014. Kwdikdg BiAiov otov Evdofo: 68399820

3. Mmetoakog A., Etoaywyn otnv Mpayuatikny Avaivon, ExS. Kuplakidn, 2016. Kwdikog
BBAiov otov EVS0Eo: 55468940
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MAO®HMATA EINIAOTHE ANAAYZHZX (EA)

Oepéla Twv Mabnpatikwv | 04 | A0 | ECTS 5

Itolxela Oswplag Zuvolwy. Evwon, toun, dtadopd, cuppetpikn Sladopd cUVOAWVY Kat
L81OTNTEG TWV TIPALEWY AUTWV. AUVOUOOUVOAO Kol CUUTANpWUA cUVOAOU. KapTeoLavo
ywopevo cuvoAwv. H évvola tng cuAAoyN ¢ GUVOAWV.

IX€0€elC. TUVOeon OYEoewv. ISLOTNTEG TWV OXECEWV. IXEOELC LoOSUVOULOG, KAAOELG
Looduvapiag. Zxeoelg dataing. Opayupata kot ppaypéva ouvora. KoAhd Slatetayueva
ouvola. Apxn emaywync.

Juvaptioel. Boaowkég £€vvoleg. Audluovoonuavtn ouvaptnon, emni ocuvaptnon.
Avtiotpodn ouvaptnon. Ewkova kot avtiotpodn elkOva €voG CUVOAOU HECW WLAG
ouvapTNONG. ZUVAPTAOELS Kal SLaTETayEva cUVOAQL.

Ytolxela Aoyikng. H évvola TnG pabnuatikng anodeténg.

Ot duaoikol aptBuotl. Apxn emaywync. Kavoveg aplBuntikng (evdelktikég anodeifelg oe
eTUAEYUEVEG LBLOTNTEC), Slataén puokwv aplBuwy, apxr ehayiotou. AlolpeToTnTa.
Muiyadikol aplBuol: oplopol, TplYywVOUETPLKA Kal ekBeTik popdn. Pileg tng povadag.
ALWVUULKEG e€lowoels. EQappoyEG oTNY TPLYWVOUETpia.

H évvola tou TMAnBkoU aplBuol. AplBunotua Kat urtepaplBpnoLua cuvola: To ARBog
TWV TPAYHATIKWY aplBpwy. To dlaywvio eneipnua tou Cantor.

Kataokeur Twv MpOayHaTIKwY aplBpwv amno toug pntoug (topég Dedekind).

BipAoypadia

1.

Tooloputng A., Juvoda kai Aptduoi, Ekd. Leader Books, 2004. Kwdikog BLpAlou otov
EV60&0: 50659157

. Toaparog M., OsucAiwdeic Evvoiec Madnuatiknic Avaiuonc, EkS. TQoAa, 2009. KwdKog

BBAiou otov ELS0E0: 18548989
Halmos, P. R., A@eAnc ZuvodoOswpia, Ekd. Ekkpepég, 2002. Kwdikog PBipAiou otov
EU60&o: 77108962

. Stewart l., Tall I., The Foundations of Mathematics, Oxford Univ. Press, 1977.

Avaivon moAdwv petafintwv | 04 | A0 | ECTS 5

Aladoploludtnta  cuvopTAoEWY TIOAAWV  HeTofAnTwy. Oswpnuata avtiotpodng
OTTELKOVLONG KOL TIEMAEYUEVWV CUVOPTNOEWY, TIAPAYWYOL AVWTEPNG TAENG.

Erudadveleg otov Rn, Bewpnua tou Sard.

Awapepioelc tg povadoc. AAayn LeTaBANTAG o MOAAQTTAQ OAOKANPWHATA.

Aadoplkég popdeg otov Rn Kat o€ emidaveleg, Ao Tou Poincaré, 0 —eflowan.
Oswpnua Ttou Stokes, otoweio epPadol, Bswpnua amokAlong Ttou Gauss,
Bewpla Babuou, mapadelypata cuvopoloyiag de Rham. Edappoyéc.
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BiBAoypadia

1.

Spivak M., Aoyiouog oe moAdanAdtnteg, ITE, Mav. EkS. Kpntng, 1994. Kwbdikdg BLBAlou
otov Eudofo: 235

Xatinadpatng T., Antelpootikog Aoylouog oe MoAAéc MetaBAntég, EkS. ABavacomoulog,
1" €k8., 2009. Kwdikdg BiRAiou otov Eudofo: 45495

Xatinadpatng T., Mewuetpiky Avadvon, ExS. Tuppetpia, 2002. Kwdkog BiBAiov otov
EVG0E0: 45494

Munkres J. R., Analysis on manifolds, Addison-Wesley Publishing Company, 1990.

Fpappikol Tedeotéc | ©4 | A0 | ECTS 5

EukAeibelol xwpol, ECWTEPLKA YLVOUEVA OE OMELPOSLAOTATOUC Xwpous. MAnpdtnta,
xwpot Hilbert: Baotkég 1&LOTNTEC.

Opaypévol teheoteg: Napadeiypata, o culuyng TEAEOTNG, Katnyopieg teAeotwy, opBEg
TiPoPBoALG.

TeAEOTEG MEMEPACHEVNC TAENC, CUUTAYELC TEAEOTEG, OAOKANPWTLKOL TEAEOTEC.
Aloywvoroinon teleotwv: to dacpatiko Bewpnua yla cupmayeic ¢dpucloloyilkolg
teheotéq. Epapuoyég.

BiBAoypadia

1. Kapavdaolog 2., Oswpia TeAeotwv & Epapuoyég, ExS. Todtpag, 2" €k6., 2017. Kwdikog
BiBAlou otov EU60E0: 68379987

2. Katapolocg A., Etoaywyn otn Oswpia TeAeotwv, EkS. Tuppetpia, 2008. Kwdikog BLpAiou
otov EUdofo: 45278

3. Yoavtng E.K.,, Oswpia TeAeotwy, ExS. ItapouAn, 2004. Kwdikog BiBAiou otov EUSoLo:
22846

4. Gohbergl., GoldbergS., Basic Operator Theory, Birkhdauser, 2001.

Ozwpla Avadpopikwv ZTvvaptioswv | 04 | A0 | ECTS 5

H évvola TnG UTTOAOYLOTLKOTNTAG.

ITolXelWSELG aVOSPOULKEC CUVAPTIOELG.

AvaSpoLKEG CUVAPTHOELG.

H 8£on tou Church.

H katd Godel apiBunon Tou cuvtaktikoU piag mpwtoBdadutag yAwooog.
Avamapaotoouotnta.

Oswpnua UN—MANPOTNTAC.

BiBAoypadia

1.

M. Sipser, Etoaywyn otnv Oswplia YroAoyiouou, ITE, Mav. ExS. KpAtng, 2009. Kwdikog
BBAiou otov EUS0E0: 257
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2.

3.

H. R. Lewis, X. Namadnuntpiov, Ztoyeio Ocwpiac YmoAoyiouou, ExkS. Kpirikr, 2005.
Kwd1koc BLBAlou otov EUd0E0: 11776
I. N. MooyoBadxkng, Avadpoun kat YrmoAoytouotnta.

TomoAoyia | ®4 | A0 | ECTS 5

TomoAoylkol YwpoL: TOMOAOYIKOG XwpPOoC Kal TomoAoyia, PAacelg tomoloyiag Kot
TLEPLOXWV, UTIOXWPOL TOTIOAOYLKOU XWPOU.

Juvexelc OUVOPTAOELC O TOMOAOYLKOUC XWPOUG: ONUELAKN (TOTIKI) OUVEXELDL KoL
(oAkr)) oUVEXELD, LOLOTNTEG CUVEXWV OUVOPTACEWVY, N TOToOAoyid YLWOUEVO, UETPLKEG
TomoAoylec.

JUYKALON: Siktua Kal uTtodiktua, cUYKALON akoAouBlwv, cUYKALON SIKTUWVY, LEAETN TNG
CUVEXELOG oUVOPTAOEWV We TN BonBeta Siktuwv.

JUMITAYELD:  CUUTIAYEIC TOTOAOYlKOL Xwpol Kol POOIKEG LOLOTNTEG, OCUVEXELD
CUVOPTHOEWY KOl CUMTTAYELD, OUUTIAYELG LETPLKOL XWpOL.

JUVEKTLKOTNTA: OUVEKTIKOL TomoAoylkol YwpolL Kol PaoKEG LOLOTNTEG, OUVEKTLKEC
OUVLOTWOEG, CUVEXELO CUVAPTIOEWVY KAL CUVEKTIKOTNTA.

Aflwpata aplBunoipou kat Staxwplotikd afiwpata, to ARppa tou Urysohn, to
Bewpnua petpkomnoinong tou Urysohn, To Bswpnuoa tou Tychonoff.

TomoAoyleg XWPWV cUVAPTHCEWV: N TOToAoyla TNG ONUELAKAG CUYKALONG, N CUUTIAYRC—
OVOLKTH TomoAoyia.

BiBAloypadia

1.

KapuodpUMNG X., Kwvotavtidakn-ZappomnovAov X., Eioaywyn otnv TomoAoyia, Ex6.
Kuplokidn, 2017. Kwbikdg BiBAlou otov EUdofo: 68376364

. Toapdrog M., TormoAoyia, ExS. TUoOAa, 2" ék8., 2016. Kwdikog BiBAiou otov EVS0E0:

59381503

. KuBevtidng O. A., Torrodoyia Metpikwv Xwpwv, EkS. ZAtn, 2009. Kwdikdg BLBAiou otov

EV60g0: 11385
lewpylov A., HAadng I., Fevikn TomoAoyia — petpikol kat tomoAoyikoi ywpot, , Ex6.
TUOAa, 2" €k6., 2017. Kwdwodc BLBAlou otov EVS0Eo: 68369332

. Neypemoving It., Zaxapuadng 0., Kahauidag N., Qapudkn B., levikn Tomodoyia kat

Juvaptnolakn AvaAuaon, EkS. Zuppetpia, 1997. Kwdikog BLBAlou otov ESoo: 45321

Oswplia Zvvodwv | 04 | A0 | ECTS 5

Eloaywyn. AAyeBpa ouvolwv. Tevikiy apyxn tng ocupmnepiAnng, adeAng Bewpla
OUVOAWV KaL n avtwopia tou Russell. ZUvola kat KAaoelg. loaplBuia cuvodwv, Suvapn
(mAnBko6G aplBuog) ocuvolou, Bewpnua Cantor kat Bswpnpa Shroeder-Bernstein.
Aflwpatikn Bepeliwon Bewplag cuvorwy I.

- Aglwpa éktaong (1) kat wwotnta ouvolwv. Aflwuata kevou (I1) kat Zevyoug (IIl), aglwpa
untocuvolou (aflwpa Staxwplopou) (IV), aflwua Sduvapoocuvohou (V) kal alwpa
gvwong (VI). To afiwpa tou ameipou (VII).
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- Edapuoyéc twv aflwpdatwv. Aounpéva cuvoha (AAyeBpeg, TomoAoyikol xwpot,
Mpadnpata). Quotkol aplBuoi kat to Bewpnua avadpoung. Moapapetpiky avadpoun.
MNenepacpéva cUVOAQ.
- IX£OEIC HEPLKNAG, OAKNG Kol KaAng Sidtaénc. To kald Siotetaypévo cUVOAO Twv
dUOIKWV aplOpwy. Ofpata KoANG SLataludTnTac CUVOAWVY.
o Afwwpatikn Bepeliwon Bewpliag cuvolwv Il (ZF kot ZFA).
- To aflwpa avtikataotaong (V). To afiwpa Ogpediwong (IX). Kald BepeAwpéveg
oxéoelg. Emaywyn oe kaAd BOspeAlwpéveg ox€oelg. tolxela Bewplog cuvoAwv e TO
alwpa avti-Bepeliwong tou Aczel.
e Afwwpatikn Bepeliwon Bewplag cuvolwv Il (ZFC).
- To aflwpa emdoyng (X). Apxn kaAng Statagng, Anppa Zorn kat aAAa afuwpoarta
woodlvapa pe To aflwpa emAoyng. Amoppubn Tou aflWUOTOC EMAOYAG Kol
Kataokevaotikd Madnuoatikd.
Awataktikol  Kat TAnBwkol oplBupol. AplOuNnTIKA  SLOTAKTIKWY KAl  TANBKwv.
YTepmenepaoUEVN EMAYWY).
Xwpog Baire. YmoBeon tou cuveyoUg, yeVIKEUUEVN UTIOBEGN TOU GUVEXOUG.

BipAoypadia

1. MooyxoBakng |., Znuewwoels otn SuvodoGswpia, EkS. NedéAn, 1993. Kwdikog BiBAiou
otov Eudofo: 10422

2. Kahda K., Adiwuatiky Jewplio ouvoAwv, EkS. Zrtn, 1990. Kwdikog BipAlou otov Eudolo:
10983

3. Levy A,, Basic Set Theory, Dover publications, 2" ed., 2002.

Tuvaptnolakn Avaivorn | 04 | A0 | ECTS 5

o [POKATOPKTLIKA: SLOVUCHOTLKOL XWPOL KAl LETPLKOL XwpoL.

o Xwpol Banach: Baolkég €vvoleg kat mapadelypata. KAaoikol xwpot akoAouBLwv.

e 1810TNTEC YWpPWV Banach. Xwpol menepacuévng Sltaoctaong: .ooduvapia vopuwy, Afuua
Tou Riesz, cupmayela KoL MeNepacuévn Slaotaon.

e Xwpot Hilbert: Baowkég évvoleg kal mopadeiypata, opBoywviotnta, opBOKOVOVIKEG
OLKOYEVELEG, BAOELC.

e [POMULKOL TEAEOTEG: dpayUEVOL YPOUULKOL TEAEOTEG O XWpPoug Banach, o Suikodg evog
Xwpou Banach, o Suikdg evog xwpou Hilbert, dpayuévol ypappikol TEAEOTEG O XWPOUG
Hilbert.

e Oepelwdn Bewpnuata (apxég) tng Bewplog xwpwv Banach: Oswpnua Hahn—Banach,
OVOAUTIKN KOl YEWUETPLIK Hopdh, Slaxwplotikd Bewpnuata. Apxrn opolopopdou
dpayuaroc, Bewpnuo AVOLKTNG OTELKOVLONG, Bewpnua KAELOTOU ypadruaToc.

e AutomaBela Kot SLoxweLoOTNTA. XWwpoL thALka Kol SLaoTtdoelg xwpwv Banach.

e AoBevrc kol acBevnc* ouUykAlon: aoBevig oUykAlon kot acBevic* oUykAlon
akoAouBwwv og xwpoug Banach kat Hilbert, dpayuéva kat acBevwg dppayuéva cuvora
oe xwpou¢ Banach kat Hilbert.

BiBAoypadia

1. Neypendving 2t., Zoxoaplddng O., Kahauidag N., Qapudkn B., evikn Tomoloyia kot
Juvaptnotakn AvaAuaon, ExS. Tuppetpla, 1997. Kwdikog BLpAlou otov EVS00: 45321
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2. KapuodpUMnG X. T., Ztoyeia Zuvaptnotaknc Avadvong, ExkS. Zntn, 1995. Kwdikog
BBAiou otov EULG0E0: 11278

3. Brezis H., Juvaptnolakn AvaAvon, Naven. EkS. E.M.M., 1997. Kwdwog PBLpAiou otov
EVb0€0: 20956

4. Apyupog 2., Snuelwoelg Mapaddoewv Suvaptnotaklc AvaAvonc, E.M.MM.

Avaivon Fourier | ©4 | A0 | ECTS 5

e MéEtpo kot olokAnpwpa Lebesgue: O ywpog L1(A). Ymoloylopol kot Bswprpota
oUYKALONG. METpo Kot oAokAnpwua otov Rd. Oswpnua Fubini . Ouxwpot Lp(A).

¢ TPLYWVOUETPLKA TIOAUWVUHAL.

e Juvteleotég Fourier oAoKANPWOLUNG ouvaptnong Kol oslpd Fourier. Mapadeiypota
Yelpwv Fourier. AmOAUTA OUYKAIVOUGEC TPLYWVOUETPLKEC OELPEG. MEyeBoG cUVTEAEDTWV
Fourier kat opaAdTNTA TNG CUVAPTNONG.

e InUELOKN CUYKALON TWV UEPIKWV aBpOLOUATWY TG OELpAG Fourier. Apxr TOTKOTNTOG.
JUuVONKEG IOV EyyYuwvTal GUYKALON KATA ohpeio.

e ABpolowotnta oslpwv Fourier. Oswpnua povadikotntag. uvéAEn otnv gubeia Kol
otov kUkAo. O mupnvag tou Dirichlet. Cesaro péool opol tng oelpag Fourier kol to
Bewpnua tou Fejér. To Oswpnua tou Weierstrass.

e HOBswpla L2.

o Edoappoyég: H loomepuetpikn aviootnta. To Bewpnua lookatavopng tov Weyl.

BiBAoypadia

1. Zygmund A., Tptywvouetpikéc Seipéc, ITE, Mav. EkS. Kpntng, 1995. Kwdwkog BLBAiou otov
Eudofo: 220

2. E. M. Stein and R. Shakarchi, Fourier analysis. An introduction, Princeton Univ. Press,
2003.

3. Grafakos L., Classical Fourier Analysis, Springer, 3 ed., 2014.

4. Korner T. W., Fourier Analysis, Cambridge Univ. Press, 2014.

Npo6o0eto ALSAKTIKO YALKO

5. KoAouvtlakng M., Namoyplotodoulog X., AvaAuon Fourier, ENANVIKA Akadnuaika
HAektpovika Zuyypaupata Kal BonBrnuata - AnoBetrplo KaAAunog, 2015.

OAokAnpwTtikoi Metaoynuatiopoi | 4 | A0 | ECTS 5

e JUVOPTACELC EAEyXOU Kal Kotavopéc otov R™: opopol kot mopadsiypota, n 8-
ouvaptnon tou Dirac, MPOOEYYIOEL( TNG MOVASOC KOL KOTOOKEUEC WE XPNON TNG
OUVEALENG.

e NAOYLOUOG TWV KaTtavopuwy otov R".

¢ Metaoxnuotiopog Fourier otov R". H kA&on Schwartz S, 8uwdtnteg tou
METAoXNUATIONOU Fourier otnv S, HeTOoXNUATIOMOC Fourier yia Gaussian ouvapTroELg
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https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=T.%20W.%20K%C3%B6rner&eventCode=SE-AU

KOlL 0 TUTIOG avTLoTPOodN g otnv S. MeTaoxnUatiopog Fourier MWV KATAVOUWYV: OpLopol
KoL mapadelypata, UVEAEELG UE ATILEC KOTOVOUEG.

¢  Metaoxnuatiopog Laplace.

o Edoappoyég otic Mepikég Atadopikég EElowoelc: e¢iowon Laplace, e€lowaon Bepuotnrag,
Kupatikn eélowon, e€lowon Schrodinger.

BiBAoypadia

1. R. S. Strichartz, A Guide to Distribution Theory and Fourier Transforms, World Scientific,
1994. Reprinted: 2008, 2015.

2. E. M. Stein and R. Shakarchi, Fourier analysis. An introduction, Princeton Univ. Press,
2003.

3. E. M. Stein and R. Shakarchi, Functional analysis. An introduction, Princeton Univ. Press,
2003.

4. F. G. Friedlander and M. Joshi, Introduction to the Theory of Distributions, Cambridge
Univ. Press, 1998.

5. E. H. Lieb and M. Loss, Analysis, Amer. Math. Soc., 1997.

EWika 0épata Avaivong, Aoylkng kat Oswpiag Zuvodwv I | ©4 | A0 | ECTS
5

JKOTOC TOU PaBnApatog €ival n oe oXeTlko Babog pelétn kamolwou BEpartog, to omoio Ba
UTIOPOUCE VA TIPOEPYETAL OO omoladnmoTe Teploxf TnG Mabnuatikng Avaluong Kal tng
Oewplag Zuvodlwy, to omoio Ba umopel va eMAEYETOL KAL O€ CUVEVVONON LE TOUG GOLTNTEG.
INUaVTIKO otolxeio Tou poBAupatog eival n evepyl CUUUETOX Twv OLTNTWV HECW
TLAPOUCLACEWV.

Evbelktikd Ofpata eivat: AvaAutikrp Oswpio AplBuwv, AmelwpoouvduaoTikh, APHOVIKN
Avaluon, Apuoviky Avahuon oe Tomika cupmayeic ABeAlavég Opadeg, eviky TomoAoyia,
lewueTplk Otwpla Métpou, Epyodikry Oewplia, Kupti Fewpetplky Avdluon, Ofupata
lotoplag t™¢ Mabnuatikng AvaAluong Ocswpia MéEtpou, Oswpla  MpayuoTKWY
Juvaptnoswyv, Oswpla Iuvolwv, Oswpla Teheotwv, Aoylopog MetaBoAwv, Mepikég
Aladopikég E€lowoslg, Miyadiky Avaluon, MiBavoBewpntikée pébBodol otn XuvduaoTiky,
OMokAnpwTtikol Metaoyxnuatiopol, Juvaptnoloky AvaAuon, Qaopatiky Oswpla, K.a.

EWwka Oépata Avaivong, Aoy kat Oewplag Zuvodwyv I | 04 | A0 |
ECTS 5

JKOTOG Tou pabnuatog sivatl n oe oxetikd Babog peAétn kamolou BEpatog, To onoio Ba
UMopoUCE VO TIPOEPYETAL QMO OMOLASHATOTE TePLoX TNG Madnuatikng Avaiuong Kot tng
Oewplag ZuvoAlwy, to omoio Ba umopel va eMAEYETOL KAL OE CUVEVVONON LLE TOUG GOLTNTEG.
INUaAVTIKO otolxeio Tou paBnupatog eivalL n evepyl CUUUETOXN Twv OLTNTWV HECW
TLOPOUCLACEWV.

41



Evbewktika Ofpata eival: Avalutiky Oswpia AplBuwv, AnelpoocuvduaoTikr), APUOVLIKN
AvaAuon, Apuovikn AvaAuon oe tomika ocuumayeic ABeAlavég Ouadeg, Mevikn TomoAoyla,
lewpetpik Oswpla Métpou, Epyodikry Oswpia, Kupt lewpetpiky Avdluon, Ofpata
lotoplag t¢ Mabnuatikng Avaluong, Oswpia Métpou, Oswpia  MpayuoTKWY
Juvaptnoswy, Oswpla Iuvolwv, Oswpla TeAeotwv, Aoylopog MetaBoAwv, Mepikég
Aladopikég E€lowoelg, Myadiky Avaluon, MiBavoBewpntikeég peéBodol otn ZuvduaoTIKh,
OAokAnpwTtikol Metaoyxnuatiopol, Zuvaptnolakny AvaAuon, Qaopatiky Oswpla, K.0.
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MAO®HMATA ENIIAOTHX AATEBPAX & TEQMETPIAX (EAT)

Elwcaywyn ot Ozwpia AplOpwv | 04 | A0 | ECTS 5

¢ lpwtol apBuol, kat to OepeAlwdeg Bewpnua tng ApLOUNTLKAC.

e Awalpetotnta, MKA, EKM, aAyoplBuog tou EUKAELSN.

o Tpappkég Alodavtikég e€lowoelg, MuBayopeleg TPLASEC.

e ApLOUNTIKEG CUVAPTNOELG, N cuvaptnon Tou Euler, vouog aviiotpodnc.

e looTuuieg, Bewpnua umoAoinwv tou Kwvélou.

e Avabpopuikn eniluon moAvwvupkwy eflowoewv modulo SUVAEL TTPWTWV.

¢ Eloaywyn otnv kpuntoypadia kal tov alyopilBpo RSA.

e ApXIKEG pileg, deikTeg, TO ULKPO Bewpnua Fermat.

e TETPOYWVIKA UTIOAOLTIA, VOUOC TETPOYWVIKAC QVILOTPOdNG, UTIoOAoylopol pe Ta
oUuBoAa Legendre kal Jacobi.

BipAoypadia

1. AsplQuwtng A., Mia Etoaywyn otn Oswpia Aptduwv, EkS. Todia, 2" ék6., 2012. Kwdikog
BLBAiou otov Eudofo: 22768507

2. Toaykdpng M. T., Oswpia AptSuwv, ExS. Tuppetpia, 3" €k8., 2010. Kwdwdc BiBAiou otov
Eubofo: 45379

3. MouAdkng A. M., Oswpia AptBuwy, ExS. ZAtn, 1997. Kwdikog BLBAlou otov Eudo&o: 11056

4. Apostol T. M., Ewoaywyri otnv AvaAutikri Oswpia Aptduwv, EkS. Gutenberg, 1996.
Kwdwog BiBAiou otov ELd0Eo: 32179

Np6o0sto ALSAKTIKO YALKO

5. Avtwviadng |. kot Kovtoyewpyng Ap., Oswpia Aptduwv kat Egpapuoyéc, EAAnvika
Akadnuaikad HAektpovika Zuyypapparta kat Bondnuoata - AmoBetniplo KaAutog, Kwdikog
BBAiou otov ELS0E0: 320005

MMpoBoAwkn Fewpetpia | 04| A0 | ECTS5

o To OUCXETIOPEVO eminmedo Kal To PoPBoALko emninedo aflwpatikd. H apyn tou Suiouou.
H mAnpwon kot n amomAnpwaon. Mopdlopol Kot cuyypapplkotnteg. Ol opAdeg Twv
OMOAOYLWV KOL TWV EMAPOEWV.

o Kataokevég. Kataokeur tou P2(R) KoL CUCXETIOMOC TOU LE TO TIPAYHOTIKO TIPOBOALKO
eninedo tNG OULUVOETIKAG TPOPBOALKNAG yewHeTplag. Taflvounon twv oUoAoylwv Kal
enaposwv Tou P2(R).

e Oewpnuarta Pascal-Brianchon.

e TpoBoAikn MewHEeTPLO UTIEPAVW TIEMEPOCUEVWY CWUATWV.

e O Olupetikog SaktUAlog P. Kataokeunp evog mpoPoAikol emumédou amd Evav
(aAyeBpiko) dakTtuALo D. ZuoxeTlopog Twv Saktuliwv R kat D. ZuoxeTlopdc twv ME P kat
P1(R).
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BiBAoypadia

1.

Baoueiou E. E., JTotyeia MpoBoAiknc Mewuetpiac, ExS. Zuppetpia, 2009. Kwbikdg BLBAlov
otov Eudo€o: 45425

Coxeter H. S. M., Projective Geometry, Springer, 2" ed., 2003.

Fortuna E., Frigerio R., Pardini R., Projective Geometry, Springer, 2016.

. Casse R., Projective Geometry — an Introduction, Oxford Univ. Press, 2006.

EvkAcidsia l'ewpetpia kat un EvkAeideieg F'empetpieg | ©4 | A0 | ECTS 5

To aitnua twv mapoAANAwv KoL 0 POAOC Tou otnv aflwpatiki OepeAiwon NG
VEWUETPLOC.

To aflwpatikd cuotnua tou Hilbert. Afiwpata ouvéxelag. H amoAutn yewpetpla.

H Bepeliwon tng yewpetpiag kata Klein. Mewpetpikol petacynuatiopol. H EukAeidela
VEWETPLO TOU EMUTESOU KAL TOU XWPOU WC YEWUETPLA LETOOXNUOTIOUWV.

Ypalpky Tewpetpla: Amdotacn otnv odaipa. OpBoywviol petacynuatiopol. To
Bewpnuoa tou Euler. MAaTwvika oTeped.

YniepBoAikn Mewpetpia: To povtého Tou Poincare. H cuvaptnon amootaong. H opdada
LoopeTplwyv. Eppada.

BipAoypadia

1.

Itpavtlohog X., H gé€Aién twv EukAgibeiwv kat twv Mn EvkAgibeiwv Mewuetplwy, EKS.
Kapbdapitoa, 1987. Kwdwog BLBAlov otov ELS0E0: 24549

Kinsey L. C., Moore T. E., Prassidis E., lewuetpia kat Supustpia, ExS. KhewdaplBuog, 2018.
Kw&kd¢ BLBAlou otov EVS0E0: 77108682

BAGyo¢g O., EukAcibeta kat un EukAgibetec Mewpetpisg, Nav/uo lwavvivwy, 2008.

. Naudrog N., Mewuetpikov. Mav. EkS. Kpntng, 2016. Kwdikog PBiPAlou otov EuSofo:

59359690

Ryan P. J., Euclidean and non-Euclidean Geometry: An Analytic Approach, Cambridge
University Press, 2006.

Hartshorne R., Geometry: Euclid and Beyond, Springer-Verlag, 2000.

Greenberg M. J., Euclidean and Non-Euclidean Geometries: Development and History,
W.H. Freeman and Company, New York, 1993.

Martin G. E., The Foundations of Geometry and the Non-Euclidean Plane, Springer, 1975.

Ozwpia AaktuAiwv kat [Ipotintwv | ©4 | A0 | ECTS 5

MepLox£g KUPLWV LOEWSWV KAl TIEPLOXEG LOVASLKAG TTOpAyovVTIOnoinanG.

Mpotuna (abpolopata, opopopdLopol, mnAika, eAeUBepa mpoTUTIA).

MpoTuma MAVW Ao MEPLOXEG KUPLWV LOEWSWV.

OepeAlwdeg Bewpn U TIEMEPACEVO TIOPAYOUEVWY TIPOTUTIWV.

Edapuoyég: Taglvopunon MEMEPACUEVWY TTAPAYOUEVWVY ABEALAVWY OUASWY, KOVOVIKEG
HopdEC TVAKWYV (pNTr Kavovikn popdn, popdn Jordan).

44



BipAoypadia

ElpavounA I., AaktuAiot kat Mpodtuma, nuewwoelg E.K.M.A., 2011.

MaAwakag M., TaAéMn O., lpotuna mavw amo llepoyéc Kupiwv 16swdwv kat
Epappoyec, EkS. odia, 2009. Kwdwkog BipAlou otov ELS0Eo: 1058

lewpylakwdneg M. A., lewpywadng M. N., Oswpia Aaktudiwv, EkS. ItapoUAn, 2005.
Kwdkoc BLPAiou otov EUSoE0: 22842

Oeswpla Opadwv |04 | A0 | ECTS 5

Oplopol kat dLotnteg opadwy, tafn, umooupddeg, Oswpnua Lagrange, KOAVOVLKEG
urtoopadeg, opdda mnAiko.

Mpadn opadag pe yEVWATOPEC Kal OXECELG, EAEUOEPEC OUABEC.

KUKALKEG opASEeC. AleSPIKEG OMASEG, opadeg petaBeéoewy. AvaAuon UeTaBEoswv o€
KUKAouc. 2uluyeic umoopadeg, kKAdoelg ouluyiag otolxelwv, ouluyieg TNG CUUUETPLKNG
opadag.

Qswpnuata Loopopdlopwy, To Bewpnua tou Cayley.

Opadeg mnAika, ywopeva opadwy, EMEKTACELG OLASWV.

TaLvopnon MEMEPACHUEVA TTAPAYOLEVWY ABEALAVWY OUASWV.

Apdoelg opadwv og cUVOAA, KATAUETPNON TPOXLWY, To Bewpnua tou Cauchy.

Ta Bewpnuata Sylow.

Kavovikeg, emAUOoLIES Kal UndevodUVaEG OUABEG.

BipAoypadia

1.

Armstrong M.A., Oudadec kat Suuuetpia, EkS. Leader Books, 2002. Kw6kog BLBAiou otov
Eu60&o: 50659153.

Bépyadog |., Oswpia Ouadwv A’, EkS. Tupewv, 1991. Kwdikog BipAiou otov Eudofo:
50661385

rewpylakwdng M. A., Fewpyladng M. N., Oswpia Ouadwv, ExS. ItapolAn, 2n £ks., 2009.
Kwdkdc BLPAlou otov EUdoEo: 23120

Np6o0sto ALSaKTIKO YALKO

4.

Oeoxapn-AnoctoAidn 0O., Ewaywyn otn Oswpia Oudadwv, EMnvikd Akadnpaikd
HAektpovikd Zuyypappoata kat Bondruata — AnoBetrplo KaAAutog, 2016.

Mappapidng N., Oswpia Ouadwv, 2016, EMnvikd Axkadnpaikd HAektpovika
Juyypauporta kat Bondiuata - AroBstriplo KaAlurog, 2016.

Kvpt kot Arakpren) Tewpetpia | 04 | A0 | ECTS 5

lpap kol Kal cuoxeTlopEVOL uTtoxwpol. Kuptd ouvola, kuptol cuvduacouol, Kupth
enkn.

Oswpnuata Kapabeobwpn, Helly, Radon. EdapuoyEg otn ouvlUOTIKA YEWUETPLa Kal
Tn Bewpia mpoaoéyylong.
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lewpetpia twv AplBuwyv: MAgyparta, mpwrto Bewpnua tou Minkowski, edapuoyég otn
Bewpia aplBpwv, dStadoxika ehaylota, dsutepo Bewpnua tou Minkowski.

Kuptd moAUtona, dtaypappata Voronoi, SLatdgelg unepemumedwy.

Kuptéc ouvaptnoslc.

Kuptd ocuvoha: Metpiky mpoBoAn. Ynepemnineda otipléng. AlaxwploTika Bewpnpata.
Avilopog. Zuvaptnon oTtAPLENG Kal ouvaptnon otddung. Akpoaia kol ekteBelpéva
onuela. To Beswpnua twv Minkowski-Krein-Milman. Edappoyég (moAUtomo Ttou
Birkhoff, moAUtomna petaB£oewy, AVICOTNTEG YLO LOLOTIUEG TILVAKWY).

Kuptd owpata: Metpiky Hausdorff. To Oewpnuo  emiloyng Ttou Blaschke.
JuppeTplkomolnon katd Steiner. FeWUETPIKEG aviootnteg. OyKog oOToV n-8LA0TATO
EukAeidelo xwpo. «Mapadofa» oTig LeydAeg Staotdoelg. Aviootnta Brunn-Minkowski.
|oOTEPLUETPLKA TIPOBANLOTA.

Ofpata SLaKPLTAC YEWHETPLOC: YEWUETPLKA Bewpla Ramsey (Bewpnua Erdos-Szekeres),
npoBAfuata cupntwong (Bewpnua Szemeredi-Trotter), eUPUTEVOELG TIEMEPACUEVWV
METPLKWV XWPWV OE XWPOUC LE VOpLQ.

BipAoypadia

P wnN e

Webster R. J., Convexity, Oxford University Press, 1994.

Gruber P. M., Convex and Discrete Geometry, Springer, 2007.

Matousek J., Lectures on Discrete Geometry, Springer, 2002.

Ball K. M., An Elementary Introduction to Modern Convex Geometry, in “Flavors of
Geometry”, Math. Sci. Res. Inst. Publ., 31, Cambridge Univ. Press, Cambridge, 1997.
Mavvomoulog A., Znuelwoeils Kuptng lewuetpikng Avadvong, Tunuo Mabnuatikwy,
EKNA.

Ozwplia Galois | ©4 | A0 | ECTS 5

AOKTUALOL KOl XOPOKTNPLOTLKA TOUG, owHa TinAlkwv. Méylota kot mpwta Wewdn Kat
ninAika.

AaktUAlot moAvwvopwyv plag petaBAntig kot dswdn toug, Slaipeon. Avaywya
oAU WVUHO 0To Z, Q Kal To Afppa tou Gauss. Kpltrpla avaywywyv oAU WVUHWV.
Jwpata Kol EMeKTACELG, aAyeBpikol aplBuol. Kataokeuég pe kavova Kal Stapntn.
Ouada Galois eméktaong, ocwpa plwv TOAUWVUPOU. [MEMEPOOUEVEG ETMEKTAOELS
CWHATWVY Kal .oopopdlopol petafl touc. OspeAlwdeg Bewpnua Bewpliag Galois.
MenepAOUEVA CWHATO KOl ETIEKTAOELG TOUC, KUKAOTOLLKA TIOAUWVU AL

EMAUOLEG OUADEG, KPLTNPLO ETUAUCLUOTNTOC, N YEVIKA e€lowaon Babuou >4 eival aAutn
ME pLlLKAL.

ATIAEC EMEKTAOCELG KOLL XOPOKTNPLOTLKN.

Edapuoyég: Tumol emiduong eflowoewv BabBpol < 5 pe pulikd, emlvouoa. Meviko
TIOAUWVURO BaBpoul n. Kavovikd moAuywva. OspeAlwdeg Oswpnua Alyeppag.
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BiBAoypadia

1. Rotman J., Oswpia Galois, EkS. Leader Books, 2000. Kwdikog BiBAiov otov EUSofo:
50659149

2. Fraleigh J., Etoaywyn otnv AAyeBpa, ITE, Mav. EkS. Kpritng, 2010. Kwdikog BBAlou otov
Eudofo: 240

3. Avbpeadakng ., Oswplia Galois, EkS. Zuppetpia, 1999. Kwdikog BiBAlou otov EUSoLo:
45240

Npo6o0eto ALSAKTIKO YALKO

4. Oeoxapn-AnootoAibou 0., XapaAdumoug X., Otswplior Galois, EAANVIKA Akoadnuaika
HAektpovikd Zuyypaupata kat Bondrpata - ArtoBetrplo KaAAutog, 2016.

MetaBetikn AdyeBpa | @4 | A0 | ECTS5

e Baolkeg évvoleg, 16ewbdn, SakTUALoL TTNALKO, TO PLIKO, TIPWTA Kol PEYLoTa LOewdN.

e Modules.

e JuVOnKeg aAhuoidag, Aaktulilot tng Noether kat Tou Artin.

e Oewpnua Bdaong tou Hilbert.

e Axképola €€APTNON OKEPOLEG ETEKTAOELC, aképalol alyePplkol, kavovikomoinon tng
Noether.

o Nullstellensatz kol yewpeTpLKEG EPapUOYEG.

e  EVTOTOPOC, TPpWTOPXLK avAAuon LOEwdwv.

e AaktUALOL SLOKPLTAG EKTILNONG.

BipAoypadia

1. MaAwakog M., Etoaywyn otn Metadetikny AAyeBpa, EkS. Zodia, 2008. Kwdikog BipAlou
otov Eudofo: 562

2. Reid M., Undergraduate Commutative Algebra, Cambridge Univ. Press, 1995.

Menepaocpéva Topata kot Kpuntoypagia | 04| A0 | ECTS5

e JTOXELWONG Oswpla aplBUwy oTtoug aképaloug, Baotkd otolxeio Bewpiag Saktuliwy,
SakTtUALOG TtnAiKko, opopopdLlopol, Wbewdn.

e NOUOG TETPAYWVIKNG OVTLOTPO NG, TETPAYWVLKA UTIOAOLNA, abpoiopata Gauss.

e Emektdoelq cwpdtwy, otolyeia Bewplag Galois.

¢ O teleotng tou Frobenius, N-oteg pilec tng povadec.

e Avaywya TTOAUWVUMO O€ TEMEPACHUEVA CWHATA, O KUKAOTOUIKOG VOLOC avTloTpodn,
TPOCBOETIKA TTOAUWVUHAL.

¢ AmAd kpuntoouotiuara, Vigenere, Hill, petabéocswv, pong. Kpuntavaiuon.

¢ Kpumrtoouothuatoa avolktol KAELSLoU, RSA, baby step-giant step.

o EAAeumTIKEG KAUTIUAEC, TAELC onuelwy, To Bewpnua tou Mordel.

e EAAEUTTIKA KPUTITOOUGTHUOTO, TIOPAYOVIOTMOINGoN e EAAEUTTIKEG KAUTTUAEC.

o Kataokeun eAAETTTIKWVY KOUTUAWY pe dedopévn TAEn.
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BiBAoypadia

1.

Bdpoog A., Ztowyeia AAyeBpikric Oewpiac Kwbikwy, Ekd. Zodla, 2009. Kwdikog BLBAiou
otov Eudo€o: 522

Moulakng A. M., AAyeBpikoi kwbikeg, ExS. Zntn, 2010. Kwdikog BBAlou otov EUdofo:
10953

Npo6o0eto ALSAKTIKO YALKO

3.

Kovtoyewpyng A., Avtwviadng l., Menepaocuéva Swuata kot Kpumrtoypapio, EAANVIKA
Akadnuaikad HAekTpovikad Zuyypappata Kal Bondnuata, - AnoBetrplo KaAAutog, 2016.
Kwd&1ko¢ BLBAlou otov EVSo€o: 320009
Bapoog A., M etoaywyri otnv AAyeBpikri Ocwpiot Kwdikwv, EAANVIKA Akoadnuaikd
HAektpovikd Zuyypappota kot BonBnuata - AmoBetniplo KdAAutog, 2016. Kwdikog
BLBAiou otov EUdoE0: 320044

ALyeBpwkn TomoAoyia | @4 | A0 | ECTS 5

Katd povomatia CUVEKTLKOL XWPOL, OLLOTOTTLO LOVOTIOTLWV.

Oepehwdng opada.

ApACELG OUASWV EML TOMOAOYLKWY XWPWV.

Xwpot emikadAuvPng, BepeAwdng opdda kUkAou (Bewpnua otabepol onueiou Tou
Brouwer, BepeAlwdeg Bewpnua tng AAyeBpag).

Tawvopunon xwpwv emikaluPng, Bewpnua Borsuk-Ulam.

Itolxeia Bswplag Lalovoag opoioyiag.

EMOupNTEG MPOAMAUTOUEVEG YVWOELS: Oswpia Opadwy, Mpayuoatikn AvaAuon.

BipAoypadia

1.

MNanaloyhou N., Znuetwoeic AAyeBpikric TomoAoyiac, Tunua Mabnuatikwv E.K.M.A.,
2008.

Hatcher A., Algebraic Topology, 2001, http://pi.math.cornell.edu/~hatcher/

Rotman J.J., An Introduction to Algebraic Topology, Springer, 1998.

. Wallace A.H., An Introduction to Algebraic Topology, Dover, 2007.

Awax@opki) Tewpetpla MoAdamrot)twy | @4 | A0 | ECTS5

Aladoplkéc TMOAAQIAOTNTEG, N TomoAoyia Twv TOAAAMAOTATWY, Tapadsiyuata.
Mopdodlopot.

Edamrtopevog xwpog, TapOywyloel], onuUeElakO OSladoplkd. Edamtopevn Séoun,
TIOPAYWYOC ATELKOVLON).

Awovuopatika nedia, ywopevo Lie, avaliolwta Slavuopotikd medic, oAOKANPWTIKEG
KOUTIUAEG Slavuopatikwy ediwv, S10popLKEG POEG.

Opadeg Lie. H dAyeBpa Lie plag opadog Lie. EkBetikn amelkovion plag opadag Lie,
Kavovikol xapteg. Mapadeiypota, 0OKNOELC.

ErOupuntég mpoamautoUUeVeG YVWOoeLG: Aladoptkn Mewpetpia Twv KaumuAwv kol twv
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http://pi.math.cornell.edu/%7Ehatcher/
http://pi.math.cornell.edu/%7Ehatcher/
http://pi.math.cornell.edu/%7Ehatcher/
http://pi.math.cornell.edu/%7Ehatcher/

Emupavelwv.

BiBAoypadia

1. B. Namavtwviou, Atagopioiusc MoAdanAdtnteg, EkS. Nav/piov Notpwy, 2013. Kwbikdg
BBAiou otov ELG0E0: 33154254

2. E.-A. HAomoUAou kat M. Tapia-AnpomoUAou, Ataopioiuse MoAdamAdtnteg, EkS. Zntn,
1996. Kwdikdg BLpAiou otov EVS00: 11226

3. A. MaA\og, Madnuata Atapopikn¢ Mewuetpiac — Jewplia Stapopikwv moAdamAotitwy
kot opadwy Lie, EkS. Kapdapitoa, 1992. Kwdikog BLBAlou otov ELS00: 24447

4. Spivak M., Aoyioudg oe MoAdamAotnteg, ITE, Mav. EkS. Kpntng, 1994. Kwdikdg BLBAlou
otov Eudofo: 235

5. W. Boothby, An Introduction to Differentiable Manifolds and Riemannian Geometry,
Academic Press, 1975.

6. R. L. Bishop and R. J. Crittenden, Geometry of Manifolds, Academic Press, 1964.

Np6o0eto ALSAKTIKO YALKO

7. A. ApBavitoyewpyog, lewuetpia MoAdamAotitwy, EAAnvika Akadnuaikd HAektpovikd
Juyypapuporta, KaAAutog, 2015.

Oewpla MoAvwVUpwV - YToAoytotikn) AdyeBpal ©4 | A0 | ECTS 5

e MoAuwvupa MOAWV HeTABANTWV.

e Emiluon pe pulikd moAuwvl pwv £wg tetaptou Pabuol. Avadopd tng Bewpiag Galois.

e JUCTNHOTO TTIOAUWVUULIKWY EELOWOEWVY TTOAWV HETAPANTWV.

o 16ewdn Tou SOKTUALOU TTOAUWVUUWV.

e Badoelg Groebner bewbdoug. 160tnTeC Bdoswv Groebner kal aAyoplBuol emiluong
OUOTNUATWY TIOAUVWVU LKWV EELOWOEWV.

o Edoappoyég otn Poumotikn kat tnv Texvntr Nonpoouvn.

o Kpurmrtoypadia kot AchAAela ZUOTNUATWV.

BipAoypadia

1. D. Cox, J. Little and D. O'Shea, Ideals, Varieties and Algorithms, Springer, 3rd ed., 2008.

2. W. Adams and P. Loustaunau, An introduction to Groebner Bases, American
Mathematical Society, 1994.

3. Dickenstein A., Emiris I.Z. (eds.), Solving Polynomial Equations, Springer, 2005.

4. Prasolov V. V., Polynomials, Springer, 2010.

Awx@opikéc Mop@ég | ©4 | A0 | ECTS 5

e TMAELOYPAUULIKEG OTELKOVIOEL]. JUUMUETPIKEG KAL OVTLOUUUETPIKEG TIAELOYPOAUULKEG
OUTELKOVIOELC.

¢ TOVUOTIKA YLVOUEVA XWPWV KAL YPAUULKWY OTIELKOVIOEWV.

e Auikétnta. ZuvaAloilwtol Kat avoAAOLWTOL TOVUOTEG.
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o  TavuoTiKEG AAyEBpPEC.

o Edamnrtopevn kot cuvedamntopevn SEoun pog dtadopiolpng moAAamAOTNTOG.
¢ Boaowa Stavuopatika nedia kot Bacikég 1-popdEc.

o Aladoplkég popdég k-tagnc.

o  EEWTEPLKO YLVOUEVO KL EEWTEPLKO SLAPOPIKO.

e Aladoplkeg popdég k-tagnc.

e ANupa tou Poincaré.

e AxpiBela cupmAdkou de Rham.

¢ OMlokAnpwon Sladopkwv popdwv.

e Oswpnua tou Stokes.

BiBAoypadia

1. Do Carmo Manfredo, Aiagpopikec Moppég, Leader Books, 2010. Kwdikdg BLBAiou otov
EV60&0: 50659160

2. Spivak M., Aoyioudc os moAdamAdtnteg, Mav. EkS. KpAtng, 2010. Kwdikdg BBAiov otov
Ev60o&o: 235

3. do Carmo M., Riemannian Geometry, Birkhduser Boston, Inc., Boston, MA, 1992.

4. Jost J., Riemannian Geometry and Geometric Analysis. 6™ Edition. Universitext Springer,
Heidelberg, 2011.

5. Flanders H., Differential Forms with Applications to the Physical Sciences, Dover, 1998.

Oewpla AikTVWTOV Kot AdyeBpucn Aoyikr) | ©4 | A0 | ECTS 5

e Aopég mpodLatagng Kot HePLKNG SLATAENG, NUISIKTUWTA Kol SIKTUWTA, TARPN SIKTUWTA.
Aflwpatikornoinon  (nuU)diktuwtwy. Emektdoeslg  Siktuwtwv, ouluyn  SlKTtuwtd
(residuated lattices), aAyePBpeg FL kot aflwpatikég emektaoeslg (aAyeBpeg BCI, BCK,
BCW). AAyeBpeg Heyting (aAyeBpec BCKW) kat alyePpeg (6aktuAlol) Boole. Kavovikég
Emextaoslc. 'Ymapén kal LovadlkoTtnTa KAVOVIKWY EMEKTACEWV. Stone duality, Bewpnua
Jonsson-Tarski yia GAyeBpec Boole pe TeAEOTEC KOl EMEKTAOELS TOU OEWpPNUOTOG OF
ETILUEPLOTLKA KOl LN-ETULUEPLOTIKA SIKTUWTA E TEAEOTEC.

e H kataokeun Lindenbaum-Tarski yla tnv kAaoikr mpotactakn Aoyikn (KMAA). KMA kat
aAyePpeg Boole. Eméktacn tng KATAOKEUNG otnV Lvtouloloviotiki Aoyikn (IA). IA kat
GaAyePpeg Heyting. EMéKTOON TNC KOTOOKEUNC OE UTIOSOULKA CUOTAUATA AOYIKAG Kal
ouluyn Owtuwtad. AhyePplk eppnvela kot ocuvoloBewpntiky epunveio péow
avamnopaotoong SIKTUWTWVY.

e Tlevikeuon tng kataokeung Lindenbaum-Tarski, n évvola tng alyePpikomoinong kal to
MPOBANUA TNG OAYEBPLKOTOLNOLUOTNTAC CUOTNUATWY AoYLKNG. TeAeotng Leibniz kat
Bewpnua Blok-Pigozzi. Zuotnuata Ixetikng Aoyikng (Relevance Logic) wg mepmtwoelg
MN-aAyEBRPLKOTIOLNOLUWY CUOTNUATWY. ZUCXETION KAACEWV QAVERPWVY KOL OLKOYEVELWY
CUOTNUATWY AOYLKAG - AltoteAéopata YEDUPEG KOl ATOTEAECHATA LETAPOPAS. MEeAETN
Baokwv MepUTTWOEWY - aAyePpLkd avdaAoyo tou Bewpnuatog mapaywyng (deduction
theorem), tou Bewpnuato¢ mapepuPoAng (Craig’s interpolation theorem) kat tou
Bewpnpatog oplolpuotnTag tou Beth (Beth definability theorem).

o TeAeoTEC KAELOTOTNTOC, TEAEOTEG AOYIKNAG OUVEMEelag. Aoylkol Tivakeg (matrices).
Inuactohoyia MVAKWY ylo CUCTAUOTO AOYLKAC. JUOTAUATA AOYLKAG EMAYOUEVO OO
AoylkoUG TivaKeg.
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Tawounon cuotnuatwy Aoykng: Eloaywyn otnv lepapyia Leibniz kat tnv lepapyia
Frege.

BipAoypadia

1.

Josep Maria Font. Abstract Algebraic Logic, Studies in Logic, vol 60, College Publications,
London, 2016.

N. Galatos, P. Jipsen, T. Kowalski and H. Ono. Residuated Lattices: An algebraic glimpse at
substructural logics. Studies in Logic and the Foundations of Mathematics, vol 151,
Elsevier 2007.

Birkhoff G., Lattice Theory, 3rd ed., Amer. Math. Soc., 1967.

. Davey B.A,, Priestley H.A., Introduction to Lattices and Order, Cambridge Univ. Press,

1990.

Opadec kat AAyeBpeg Lie | ©4 | A0 | ECTS 5

Ouadeg Lie (ouvexeic opddeg, anelpootol yevvntopeg, opada otpodrng O(3), oupadeg
SU(2)).

AAyeBpeg Lie (amAég kal nu-amA£g aAyePpeg Lie, Bewpnuata Lie kal Engels, TeAeoTnC
Casimir).

Oewpla avanoapaotacewv opadwv katl alyeppwv Lie.

EkBeTikn) amelkovion opadag Lie.

KAaowkeg alyeBpeg Lie. AAyeBpeg TVAKWV.

Awaypappata Dynkin kat taglvopnon nu-amnlwv aAyeppwv Lie.

Aladopikn yewpetpia kat opadeg Lie.

Opadeg cuppetpiag otig Sladoplkég ELOWOELC.

AvaAloiwTteg popdEg emi Twv opadwv Lie. EdappoyEc.

ETUOUUNTECG MTPOAMALTOVEVEG YVWOELG: Oswpia Ouddwy.

BiBAoypadia

1.

3.
4.

Sattinger D. H., Weaver O. L., Ouadec kot AAyeBpec Lie ue Epapuoyéc otn Quaolikn,
lewuetpia kat Mnyavikn, Ekd. Kapdapitoa, 1992. Kwdikog BLBAiou otov ESofo: 24493
Bépyadog |., Oswplia Ouadwy B’ - Suveyeic ouadec kat aAyeBpec Lie, 1991, EkS. Zupewv.
Kwdwog BLBAiov otov ELS0Eo: 50661384

Gilmore R., Lie Groups, Lie Algebras, and some of their Applications, Dover, 2006.

Hall B., Lie Groups, Lie Algebras, and Representations, Springer, 2" ed., 2015.

Np6o0sto ALSaKTIKO YALKO

5.

ApBavitoyewpyog A., lewuetpia MoAdamAotitwy, EAAnvika Akadnuaikd HAektpovikd
Juyypapuota kat Bondnuarta - AmoBetriplo KaAAunog, 2016.

EwWika 0épata AdyeBpag kot F'ewpetpiagl | ©4 | A0 | ECTS 5

JKOTOG Tou pabnuatog eival n o oxetikd Babog peAétn kamolou BEpatog, To onoio Ba

51



UTIOpOUCE va TIPOEPXETOL amd omoladnmote meploxn tng AAyeBpag kat lewpetpilag, TO
omolo Ba prnopel va emIAEyeTAL KOL OE GUVEVVONON LLE TOUG GOLTNTEC. ZNLAVTLKO OTOLXELO TOU
HoOAPATOC €lval N EVEPYN CUUKETOXH TWV GOLTNTWVY PECW TIAPOUCLACEWV.

Evlelktika Bépata sival: AlyeBpkn Bewpia aplOuwv, AhyeBpikr tomoloyia, MetabeTikn
aAyeBpa, Juvduaotikr, AAyePplky yewpetpia, Oswpia Galois, Oswpio avaAlolwtwy,
Otwpla opadwy, Oswplia avamapactdcewv, Aladopikr yewpetpla, AAyeppeg Lie k.a.

EWwka 0épata AdyeBpag kot F'ewpetpiag Il | ©4 | AO | ECTS 5

JKOTOC TOU PaBnApaTtog €ival n oe oXeTlko Babog pelétn kamolwou B€partog, to omoio Ba
UTIOpOUCE va TIPOEPXETOL amd omoladnmote meploxn tng AAyeBpag kat Tlewpetpilag, TO
omolo Ba prnopel va eMIAEyeTAL KOL OE GUVEVVONON LLE TOUG GOLTNTEC. ZNAVTLKO OTOLXELO TOU
poOnuatog ival n evepyr GUUUETOXN TWV GOLTNTWY HECW TTAPOUCLACEWV.

Evlelktikad Bépata sival: AlyeBpkn Bewpia aplOuwv, AhyeBpikr tomoloyia, MetabeTikn
aAveBpa, Juvduaotikr, AAyePplk yewpetpia, Oswpia Galois, Oswpio avaAlolwtwy,
Oswplia opadwyv, Oswpia avamapactdoewyv, Aladopikr yewpetpia, AAyeppseg Lie k.a.
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MAOHMATA EINIAOTHE XTATIETIKHY INIOANOTHTON & ENIXEIPHXIAKHX
EPEYNAX

(EXIEE)

Elwcaywyn oty Luvdvaotiki) |04 | A0 | ECTS 5

e Eloaywytkd mpoBAnuota anapiBunong YEWUETPIKWY Kal 0AYEBRPLKWY OXNUATIOUWV.

o BooOwKEC apxEG amapiBunong, abpoiopata Kal yWVOUEVQ, OVAYWYIKEC EELCWOELG.

o Alatatelg, cuvbuacpol, Slalpéoelg Kol Slapeploelg MEMEPACUEVOU GUVOAOU, OKEPALES
AUoelg ypappikng e€icwonc.

e TEVIKEUPEVO TTOPOYOVTIKA. ALWVUMLKOL Kol TIOAUWVULLKOL CUVTEAEOTEC. TO ALWVUULKO
Bewpnuoa. To MOAUWVUULKO Bewpnua.

e TeXVIKEG UTIOAOYLOMOU TTEMEPACHUEVWY 0BPOLOUATWV.

e Apxn eYKAELOUOU-ATTOKAELOOU KOl OL EPAPUOYES TNG OTNV AmapiBunon oxNUOTIOUWV.

e TEVNTPLEG OUVAPTAOELS HLAG METOPANTAG, YEVVATPLEG CUVOUAOUWY Kal SloTdgswy,
YEVVATPLEG KOL YPOUHLKEG OAVAYWYLIKEC EELOWOELG. POTIOYEVVATPLEG

¢ Katavouég kat kataAnPeLc.

BiBAoypadia

1. KoUtpag M., Eicaywyn otn Zuvbuaotikr, EkS. XtapoUAn, 2006. Kwdwog BipAiou otov
EVUS0€0: 59396613

2. Mwiowadng Xpovng 0., Zuvdvaotikn ArtapiBunon. H téxvn va UETpauE xwpic UETPHU,
Ek&. Zntn, 2002. Kwdikog BLBAlou otov EUdoo: 11285

3. Xapoahounidng X.A., Zuvbvaortikn, t.l, EkS. Zuppetpia, 2n €k6., 2000. Kwdikog BipAlou
otov Eudoéo: 45399

Iroyaotikég Atadikacieg | 4 | A0 | ECTS 5

Jtoxaotikny AvEALEN, Auvouikd uotriuota, Metoafatiky Katovopr, ITACLUEG ZTOXOOTIKEG
Avelitelg, Avefaptnteg MNpooauénoelg, Opoyevelc mpooauénoelg, AvavewTikeg Aladikaoieg,
Aldypappa Metoapfdaoswv  Mapkoflaveég Ahuoideg, Mapkofiavy ISidtnta. MapkoBLavn
Aluciba Awakpltou Xpovou, Awakpltog Xpovog, Metafatiky Kotavopr, ACUMUMTWTIKA
Jupnepipopd, Talvounon Kataotdoswv, Xpovog mpwtng Metafaong, Optakn Koatavoun,
Jtoelwdeg Avavewtlkd Oswpnua, emkowwvio Katoaotdoswv, Avolktp KAAon,
EmavaAnmrtiky kAdon, KAewoti KAdon, Oplokég MiBavotnteg, Adlayxwplotn AAuoida,
E€lowoelc looppormiag, Aloxwpioweg Ahuoideg, MBavotnteg Amoppddnong, AvovewHEVN
Xpovot Mpwtng MetdPaong, MapkoBlavég ANuaideg yia apolBég. Mapkoflavég AAUGCLOEG
Juvexouc Xpovou, AAucida Juvexol¢ xpovou, uvdptnon mbavotntag Metopdoswy,
Chapman - Kolmogorov Equations, Mpodpouwég Eflowoelg, Avadpopikég EElowaoelg,
Awadikooia  Poisson, TMivakag PuBuwv MetdBaong AcUUMTwWTIKA  Juumnepldopd,
Adlaywploteg MapkoBLaveég AAucibeg ouvexoug xpovou, Elowoelg looppormiog, Atadikooia
levvnoswy - Oavatwy, Epdputeupévn MapkoBLavi AAuoida cuvexoUg xpovou.
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BipAoypadia

1.

KaAmnalidou X., Stoiyeia Vswpiac otoyaotikwv avediéswy, Ekdoaoelg Zntn, 1991. Kwdikog
BLBAiou otov EUS0E0: 11376

. Xpuoadivou 0., Eiocaywyn oTi¢ SToYaoTIKEG Aveliéelg, EkSOoelg Zodla, 2012. Kwdikog

BBAiou otov EUS0E0: 22767997

. Qoakivog A., Ewoaywyn otic MBavotntee kat ti¢ 2toyactikee Awadikaoieg, EkS. I.

ABavaoomoulog & Zia, 2011. Kwdwkog BLBAiou otov Eudoto: 12866610
Papoulis A., Pillai S.U., Mdavotnteg, Tuxaiec MetaBAntég, kat Ztoxaotikeq AtadLkaolieg,
EkS. TUOA, 4n €kS., 2007. Kwbikdg BLBAiou otov EVS0E0: 18549068

Npo600eto ALSAKTIKO YALKO

5.

Aouhdkng M., Jtoyaotikéc Awabdikaoie¢, EMnvika Akadnuaika HAektpovikd
Juyypauuota kot Bondnparta, KaAAutog, 2016.

Fpappikog Mpoypappatiopnog | ©4 |A0 | ECTS 5

To avTtikeipevo Kal n wotopia Tou Mpappikol MNpoypappoatiopou (M), n cuvelodpopd Tou
G.Dantzig, mnebia edappoyng Ttou [M. Movtehonoinon. Baolkol Kavoveg
povtelonoinong. To mpoBAnua tng petadopdg. To mpoPAnua tng ovabeong.
Awotintwon tou MNpoBAnuatog Mpappikol Mpoypappatiopol (MIM). AVTIKELUEVLKNA
ouvaptnon. Auvatn Auon. BéAtiotn Avon.

Mrn oe Vo Staotaoelg: MNpadikn pEBodog. Movadikr BEATiotn AUon. Anelpeg BEATLOTEG
AOoelc. AcupBiBactol meploplopol. Mn-ppaypévo ocluvohlo Suvatwv AUcswv. Mn-
dpayuéveg petafAntég. MAeovalovteg mepLOPLOUOL.

Eloaywyn otn puéBodo Simplex. Baowkég AUoelg kal Baotkeg Suvatég AUoeLG. Ot BaolkEG
Suvatég AUoelg avtiotolyolVv o€ akpaila onueia. MNpotunn popdn evog MIM. Mopdn
Simplex evog MIM. Mivakag Simplex. Auvat TIWAR TNG QAVIIKELUEVIKAG CUVAPTNONG.
Qeswpnua PBEATIOTNG TIMAG.Oswpnua  UN-GPayUEVNC OVTLKELUEVIKG OUVAPTNONC.
Metaoxnuotiopol tou Tmivaka Simplex. E¢epxopevn Kal eloepyOpevn HETABANTA:
kputnpla Dantzig. ‘EAeyxog PeAtiotonoinong. MARpng Siatunmwon tou AAyopiBuou
Simplex. Napadeiypara.

Anpoupyia apxkng Baone. H pébodoc tou peydhou M. Mapadeiypota. H pébodoc twv
6Vo ¢dacswv. Napadeiypata. Exkbuliopéveg Baoikég Suvatég Avoelg. MetaPAntég
XwpLlg meploplopod mpoonpou. Napadeiypara.

Aviko MrN. Owovoulkn epunveia tou SuikoUu MNIM. Gswpnua Avikétntag. Avikol
nivakeg Simplex. Mapadeilypata.

Avdluon evawodbnoiag. Napadeiypata. MNpoodrkn véag petapAntig. Mpoobrnkn véou
neploplopov. Mapadeiypota. Aképalog Kot WKTOC M. MNapadeiypota. To mpoPANUa TG
avaBeong. To mpoPAnua tng petadopds. EAaylotonoinon xpovou petadopdg.

BiBAoypadia

1.

2.

Kouviag Ztpatig, Pakivog AnUATENG, MPauuIkos mpoypouuationoc. Kwdkog BipAiou
otov Eudo€o: 11192
Mmnétoapng Xapahaumnocg E., Emyelpnotakn épsuva, 2n €kd., 2011. Kwdwog BpAlov otov
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Eudofo: 12999151

3. T. Ziokog, Mpauuikog Mpoypauuatiouds. Kwdikoc BLpAlou otov EVS0E0: 2599

4. MavwAng Aoukakng, Mpauutkoc Mpoypauuatiopog. Kwdikog BiBAiov otov EUSo&o: 691

5. Anuntpng Aesomotng, lpauuikoc Mpoypauuatiouos. Kwdikds BiBAlou otov Evdofo:
77118669

AsvtypatoAnyia | 4 | A0 | ECTS 5

o AswypatoAnyio kot amoypadr,, TAEOVEKTAMOTO KoL HELOVEKTAUATA. Evvola Tou
mAnBuopol Kkal tou Selypatog. Baolkég €vvoleg: amAO otolxelo, SeLyPOTOANTITIKEG
povadeg, mAaiolo SewypatoAnyioag (Ztadia  emhoyng  Selyporog), odaipara
SetypatoAnyiag (tuxaia, cuoTNUOTKA).

e JuMoyn 6edopévwy : BAOIKEG APXEG KOTAPTLONG EVOCG epwTnUatoloyiou, apepoinia,
aflomiotia Kol gykupoOTNTA €VOG epwTnUaToAOoyiou (Ulag HETpnoNng). XapaKtneLoTIKA
(mapapetpol) evog mAnBuopoL (HEoog, 0ALKO, TTOC0OTO, AOYOC).

o Texvikég OewypatoAnyiag. Mepypadr pebodou. Ektipnon mAnbuoplakou pécou,
OALKOU KoL TTOG0OTOU. AlAoTAHATA EUMLOTOCUVNG. Mpoodloplopog pey£boug deiypartoc.
MiBavoBewpntikn Kot un MBavoBewpntikn detypatoAnyia.

e AmAR Tuxaila SewypatoAnyio. Itpwpatomotnpévn SewypatoAnyia. Avoloyikn Kol
BéAtiotn  katavopn Selypato¢ OTO  OTPpWUOTA. ZUCTHMATIK  SelypatoAnyia.
EnavalapBavopevn cuotnuatikn dSetypatoAnyia.

e NOYOEKTIUATPLEG - MOALVOPOULKEG EKTLUATPLEG.

e AsypatoAnyio katd cuotadec.

e lMoAuotadiakn detypatoAnyia (Alotadlakn Kot Tplotadlakn)). ZTPWHUATOTONUEVN KATA
ouotadeg SetypatoAnPio. AAeg texvikég SetypatoAnyiog.

BipAoypadia

1. Aopwavou, X., MeBoboloyia AstyuatoAniog, TexVIkEG kat epaployec, Ekd. Todia, 2006.
Kwdwog BBAilou otov ELdoEo: 503

2. Kuoxog M.A., Xapiong K.1., Oswpia AstyuaroAnyiog kat Epapuoyec, EkS. Interbooks, 1997.
Kwdwog BiBAiou otov ELd0Eo: 8292

Npo600eto ALSAKTIKO YALKO

3. Manayeswpylov ., Oewpia AstyuaroAniog. EANVIKG Akadnupaikd HAektpovikd
Juyypauuota kot Bondnparta, KaAAutog, 2015.

Avdaivon EmBioong | @3 | E1| ECTS 5

Eloaywyn: Oplopol kot mapadeiypara dedopévwv emiPlwong. H «eUmMeLplkA» ouvaptnon
emBiwong. Ektipnon tng cuvdaptnong entBiwong: MéBodog Kaplan Meier, péBodog Lifetable
kat Nelson-Aalen ektiuntic tou abpolotikol KwwdUvou. IUyKplon KapmuAwv empiwonc:
Logrank test, Wilcoxon test, P-sample logrank test, kai stratified logrank test.
Movtelomnoinon 6edopévwv emiPBiwong: Movtélo avaloylkwv Kivduvwv tou Cox Kal n
Bewpla NG «pePKNG» TBavodavelag. Eppabiuvovtag oto poviého tou Cox: Epunveia kat
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ouunepacpatoloyia (SlaotApata gumiotoouvng), €Ktipnon tng «Bookng» cuvaptnong
KlvSUvou Kkal poBAsn TG cuvaptnong emiBiwaong yla umokatnyopieg. EmAoyn povtélou:
ANyOpLBuol emhoyng LoviéAoU, KataAolma Kot EAeyxog KOANG ebpappoyng. AELoAoynaon tng
umoBeong TG avaloylkotntag Twv KwdUvwv: Tpadikol tpoémoL Kkal test péow
oaAnAsrubpdoswyv. Mapapetpiky Avaluon EmiBiwong: EKOetikd HOVTEAO Kol HOVTEAO
Weibull, umoBéoeilg kal €leyxolL KaAng edapupoyns. ZUykplon He To Hovieho tou Cox.
MovtéAa yla petaBAntég mou aAdalouv oto xpovo: YroBéoelg kal ulomoinon otnv mpakn.
MovtéAa TTOAAQITAWY ATOTUXLWV: YIOBECELG TWV TIPOTELWVOUEVWY HOVIEAWV KoL UAOTIOLNON
otnv mpagn. 2Ixedlacuog ueA€tng emBlwong AmaltoUpevoG aplOpog cupBaviwy,
Slopbwoelg yla oTadlokn €loaywyr Aatopwv otn HeAETn kol aduvapia mapakoAoubnong
(loss to follow-up).

BiBAoypadia

1. Koapwvn X., Movtéda aéormttotioc kat emttBiwone, 1" éxks., 2009. Kwdikdg BLBAiou otov
EV60&0: 50660466

Collett: Modelling Survival Data in Medical Research.

Cox and Oakes: Analysis of Survival Data.

Kleinbaum: Survival Analysis: A self-learning text.

Klein & Moeschberger: Survival Analysis: Techniques for censored and truncated data.

o v bk wnN

Allison: Survival Analysis Using the SAS System.

Oewpla Maryviwv | @4 | A0 | ECTS 5

e Mawvidbla oe ektetapévn popdn (avamapdotaocn péow O6€vbpou, oUvoAa
mAnpododpnong, Evvola oTPATNYLKAG KOL CNUELOU OTPOTNYLKAG Loopporiag, Oswpnua
Zermelo—Kuhn, AUon péow SuvapLKoU TIPOYPAUUATIOUOU YLol TV EVPECN OTPOTNYLIKWY
LOOPPOTILWY TEAELWY WCE TIPOG TA UTTOTALXVISLA).

o Nouyvidla o kavovikn popdn (LELKTN EMEKTACN €VOG TALXVIOLOU, KAVOVIKA popdn Kal
LETOTPOMI TNG €EKTETOHUEVNG OE KOVOVIKH, OTPATNYLK LOOPPOTIO OF HELKTEC
oTpaTNYKEC, Oswpnua Nash).

o Twakomalyvibia (emimeda aodAAElQ TWV TOKTWY O KOOAPEC KOL MELKTEC
OTPATNYLKEC, TO {NTNUA TNG UTaPENG kolvou enimedou aodpadslag, Oswpnua Minimax,
AUON HEOW YPOUULKOU TIPOYPOAUUATIONOU, OTAOTOLCEL OTPATNYLKWY, GULUETPLKA
mivakortayvidia, AVon HEow e€LOWTIKWY OTPATNYKWY, Ttayvidla evavtiov tne pvong).

e Alr-Tuvakomayvidla (avtamokpioslg PBEATOTNG amdvtnong, ypodikr evpecn Twv
onpeiwv Nash yua mayvidia 2x2).

e Mawvidla pe ouvepyooia (mavidlo PECW XOPOKTNPLOTIKAG CUVAPTNONG QLWUATO,
napadelypata, YUETOTPON Amo TNV KOVoviky popdr, 0—1 kavovikomoinon, KAACELG
Looduvapiag, XapaKINPLOUOG AXPNOTWV TOLKTWY KAl EMOUCLWOWY CUHUAXLWY, TO
oUVOAO TwV amodOoewWV Kal 0 TUPRVaAG, Ypadikr eUpeon Tupnva yla rayvidia 2 kat 3
TALKTWY, O TUPNVOC Ot oLaitepeg KAAOELG aviSLwy (m.x. cuotnuata Yndodoplwv),
n TN Shapley (Bewpnua Umapéng katl povasdikotntag), eVpeon TG TUNG Shapley yua
TIOALTLIKA KOLL OLKOVOLLKA TTALLXVISLOL LECW XAPAKTNPLOTIKNAG OUVAPTNONG).
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BiBAoypadia

1.

K. Kottapidn, Mp. Zoupolvng, k.a . J. F. Nash Jr. (NoumeA 1994), Xp. X. Nanadnuntpiou,
A. Rapoport, T. Sandler, R. Selten (NoumeA 1994), S. Skeath, W. Thomson, E. van Damme,
J. W. Weibull, P. Weirich, A. XpiotoSoUAou, Oswpia Matyviwv. Aptépwua otov John Nash,
1" £k8., 2002. Kwdikog BiBAiou otov EUSo€o: 95617

Mayeipou Evayyelog ., Maiyvia kot anopaceis - Néa avabswpnpévn €kdoon. Kwdikog
BLBAiou otov EUdoE0: 22727935

MnAoAwddakng Kwvotavtivog, Oswpia Matyviwv. Kwdikoc BLBAlou otov EVdoEo: 1063

. Gibbons Robert, Etocaywyn otn Gewpia natyviwv.Kwdikog BLBAiou otov EUdofo: 31325
. Osborne Martin J. , Etocaywyn otn OGswpia Moawyviwv. Kwdikdg BiBAiou otov EVSoo:

35241

Mn tapapeTpikn Etatiotikny | 04 | A0 | ECTS 5

Elcaywyn otnv pun MapopeTpLK ITOTIOTIKN.

‘EAeyxol umoBéceswv Paclopévol oTn ALWVULLKA Katavopn (mpoonuikog £Aeyxog,
€heyxoc McNemar, £éAeyxog Twv Cox and Stuart).

Mn TapopETPLKEG LEBOSOL BACIOUEVEC OTIC TAEELG LEYEDOUG TWV TTAPATNPCEWY EVOC N
6o Obewypatwv (éAeyxog Wilcoxon ywa éva OSelypa mapoatnpnoswv n leuywv
napatnpnoswy, €hey-xoc Mann-Whitney, €é\eyxog Kruskal-Wallis, €éAeyyoc Friedman).
‘EAeyyoL odtntag Stacmopwy. METpa cuoETiong Ttaéng peye-Boug (ouvteleotnc tou
Spearman, ouvteAeoTr¢ cuoxEtiong tou Kendall).

‘EAeyxoL KoAnG mpooapuoyng katoavopwv (EAeyxoc Kolmogorov-Smirnov, €Aeyxog
Lilliefors yla kavovikotnta Kal ekBeTikOTNTA, EAeyxog Shapiro-Wilk).

‘EAeyxoL unmoBéoswv yla ootnta dvo katavopwv (EAeyxog Smirnov, Cramer —Von
Mises)

‘EAgyxoL uToBECEWV yLa LOOTNTA TOANQMAWY KATAVOUWY Pacl{OUEVOL O TeEpLOCOTEPA
amnod 6Vo aveEaptnta delypata.

Mn TopapEeTPLKN TTAAVEpOUNoN.

Avdluon Zuvaodelag (EAeyxoc X2, éheyxoc McNemar).

BipAoypadia

1.

Gibbons, J. D. and Chakraborti, S., Nonparametric Statistical Inference, Fourth Edition
Revised and Expanded. Ed. Markel Dekker Inc, 2003.

Higgins, Jame V., Introduction to Modern Nonparametric Statistics, Duxbury Press, 1st
ed., 2003.

. Zekahdkn, E. Mn MNapaustpikn Ztatiotiky, EkS. Mmévou, 2001. Kwdikog BiBAiou otov

EUS080: 70354850

Np600sto ALSAKTIKO YALKO

1.

Lehmann E.L., Nonparametric Statistical Methods based on Ranks. Springer Science and
Business Media, LLC, 2006.

. Wasserman L., All of Non parametric Statistics, Springer Science and Business Media, LLC,

2006.
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Mnebliavn) Etatiotiki) | ©4 | A0 | ECTS 5

OepeMwdelg apxég Tng Mmeibllavig Itatiotikng. Mnebliavn Itatiotiky Katl MiBavotnteg. H
QVTLKELUEVIK KOL UTIOKELUEVIK TIOOVOTNTA, XOPOKTNPLOTIKA TNG KATtd Bayes mpoogyylong,
apxn t™¢ mubavodavelag. A-priori (eK TWV TMPOTEPWVY) KATOVOUN Kol TPOTOL EMAOYAG TNG
(ouluyeic — un mAnpodoplakég — akataAAnAeg — Jeffreys — pi€elg a-priori). Emapkela kat
ouvexng avaBswpnon. MoAupetafAntry  OTOTIOTIK  Katd  Bayes.  ZTOTLOTIKA
oupnepacpatoloyia: Bewpla anopdoswv — kivbuvog katd Bayes — kavovag Tou Bayes kot
MINIMAX. Znuelokn €Ktipnon, ektipnon oe dldotnua, €heyxol umobéoswv. Katavopn
Mpdyvwonc. AcUUMTwTLKN Bewpla. ZToxaotikn mpocopolwaon. Eloaywyn otoug aAyopiBuoug
MCMLC. MNpoocopoiwaon amoé tnv posterior katavour). O alyoplBuog Metropolis-Hastings. O
SeyparoAnmng Gibbs. Xprjon tou makétou WinBugs. M£BodolL eTiAoyn ¢ LOVIEAWV.

BiBAoypadia

1. J. M. Bernardo and A. F. M. Smith, Bayesian Theory.

2. A. O’Hagan and J. Foster, Kendall's Advanced Theory of Statistics: Volume 2B: Bayesian
Inference.

3. B.P.Karlinand T. A. Louis, Bayes and Empirical Bayes Methods for Data Analysis.

4. C.P. Robert, The Bayesian Choice.

Iratiotikd Makéta | ©2 | E2 | ECTS 5

JTOXo¢ TOou paBnuatog elvalt n efolkelwon Twv ¢oltNTwv oTn XPNOoN OTATIOTIKWY
TPOYPOUUATWY H/Y Kal n glcoywyn ot apxeg TG YMOAOYLOTIKAG TOTLOTIKAC. Mo Toug
okomoU¢ autol¢ Ba 6&baxBouv otatlotikd moakéta Onw¢ ta Stata, SPSS, R, SAS.
Meptexdpevo: Tvwplpio pe to meptBalov tou Stata, SPSS, R. MetaPfAntéc- Sedopéva,
Alacuvdéoelc Baoswv Sebopévwy, ASCIl apyeia, Metadopd apxsiwv PETAEY OTATIOTIKWY
Kol GAAWV TTOKETWVY. MNPOYPAUUOTIONOE OTO OTATIOTIKA TtakETa. Meplypadtky ITATIOTIKN.
Mpadka. EAeyxol umtoB£cewv. MPOCOUOLWOELC.

BiBAoypadia

1. Mnepoipung Iwthiplog, Toaxhag ABavaolog, EQapuocuUEvn STATIOTIKY UE xprion tou IBM
SPSS Statistics 23, 1" £€k8., 2016. Kwbikog BLBAiov otov ELS0Eo: 59384961

2. lwavvidng Anuntplog- ABavaolddng lwavvng, Ztatiotiky kot Mnyxavikn Madnon ue tnv
R., 1n €k&., 2017. Kwbikog BLPAlou otov ELS0Eo: 59384938

3. Zagepodnouhog Kwvotavtivoc, Mulwvac Nwkohaoc, Statiotiky pe SPSS, 1" ék8., 2017.
Kwd1koc BLBAlou otov EVS0E0: 68369723

4. Toavtag Nikog A., Mwioladng Xpovng 0., Mnayiatng Ntivog, Xat{nmnavteAng @e6dwpog,
AvdAuon beboucvwy ue t™ Bondela otatioTikwv maketwv, 1n €xs., 1999. Kwdikog
BBAiou otov ELS0E0: 10959

5. XaAwiag, M., Adhou, M., MavwAéoou, A., Medoboloyia épsuvac kal eloaywyn othn
Jtatiotiky Avadvon Agbouévwv pue to IBM  SPSS STATISTICS., Exk80TNG EAANVIKG

58



Akadnuaikd HAektpovika Zuyypapparta kot Bondnuata — AnoBetrplo, KaAAumog, 2015.
AlaB¢oipo oto: http://hdl.handle.net/11419/5075
6. NtloUdpag, I., KapAng, A., Eicaywyr oTov MpoypauuaTIoud KAl 0Tn OTATIOTIKY avVAAuan

uUe R., EkS0TNG EAANvika Akadnuaikd HAektpovikd Juyypdappata kal BonBrnuata —
AmoBetriplo, KaAAutoc, 2015. AlaBoiuo oto: http://hdl.handle.net/11419/2601

Iratiotikog ‘Edeyyog MMowotntag kat A§lomiotia Tvotnuatwv | 03 | A0 |

ECTS 5

Baolkeg €vvoleg 2tatlotikol EAEyxou Alepyaciwy, ALAYPOUO CUYKEVTPWONG EAATTWHUATWY,
Aldypappa kat Avaluon Pareto, Alaypappata eAéyxou, Movtélo opiwv olypa Kal PoVTEAO
oplwv mBavotntag, Opla eAéyxou Kol Kevtplkn ypauun, Mposldomnontikad opla, Ouolka
opla avoxng oG Slepyaciag, Eviog kot ektdg eAéyyou pEco pnkog porg, OC kaumUAn,
Awaypappata edéyxou @dong | kot Odong |, Ataypdupata eAéyxou tumou Shewhart yua
HETABANTEC Kal L8LOTNTEG, AvAAuon TG LKavotntag plag diepyaciog, Asikteg wkavotnrag,
Alaypdppata eAéyxou He pvAun, Alaypappato eAéyxou turtou CUSUM, Alaypdppota TUmou
EWMA, Alaypappoto eAEyXou KWVoUHEVOU UECOU. BaolkEG EVoLeg TNG 2TATLOTIKAC Oswplog
Alomiotiag, n évvolo TG HovAadag Kal Tou cucoTAUaTog aflomiotiag oe otabepd Xpovo,
Juvaptnon 6opng, XUvola SlokomnAg Kol cUvoAla Asttoupylog, Avamapdotoon evog
OUOTAUATOC UEoW glaxioTwv cuvoAwv Slakomng kat Asttoupyiag, Aflomiotia povotovwy
Sopwv, YmoAoylopog tng aflomiotiag evog CUOTAUATOC HE OKpLBeic TUMOUC KOl UE Xpron
dpayuatwyv oflomiotiag, Métpa omoudaldoTnTag TwV HOVASWY £VOC CUCTHMOTOG KOl
edappoyn otn BeAtiotonoinon tng anddoong toug, Xpovol {wrng cuoTnUATwY aflomiotiag,
Juvaptnon aflomiotiag, Babuida amotuyioag, Zuvdaptnon kwwduvou. OL BACLKEG KATOVOUES
Xpovou {wnG Hovadwy, XapaKTNPLOMOE OLKOYEVELWY KATAVOUWY WG TPOE TNV LOLOTNTA TNG
ynpavong twv povadwv, ZTOTLOTIKR avaAucon Sedouévwv xpovwv Iwng o€ CuoTAUATA
aflomiotiag. MapapeTpLky cupnepacpatoloyia pe Bacn mARPN Kot MEpIKOpEVA Sedopéva
mou adopolv xpovoug Iwng ouothuatwv aflomiotiac. Exktipnon tng ouvdptnong
aflomiotiag, tng Padbuidag amotuyiag, TNG ocUVAPTNONG KWWOSUVOU Kal GAAWY TIPAUETPWV.
BOOIKEG OTOXOOTLKEG avVeALEELG SLakpLTOU Kal cuveXoUg xwpou, aAuaideg Markov.

BiBAoypadia

1. Tayapag Mwpyog N., JTatiotiko¢ €Asyyog moitotntag. Kwdikdg BLBAiou otov Eudofo:
11368

2. Anuntpladng Iwtnplog I, Mutwtng ABavaciog N, Aloiknon mopaywylkwy cUCTHUATWV.
Kwdwog BLBAiov otov ELS0Eo: 11513

Itoyaotikéc MéBodol otnv ETiyetpnolaxt) ’Epsvva | 04 | A0 | ECTS 5

o Eloaywyn otig otoxaotiké¢ MEBobdol otnv Emepnotakn Epeuva: Emiokomnon twv
epyaAdeiwv amo T MBavotnteg (Asopsuvpéun péon twn, MBavoysvwnTpleg,
Metaoxnuatiopog Laplace - Stieltjes). H EkBetikn Katavoun.
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http://hdl.handle.net/11419/5075
http://hdl.handle.net/11419/5075
http://hdl.handle.net/11419/2601
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e Jtoxaotikn Oladikaocia Poisson . Xpdovol MpaypOTOnoinong Twv YEYovoTwv oOTn
Sladkaoia Poisson. YmépBeon kat Sidomaocn tng Sladikaciag Poisson. Baoikodg
UTtoAOYLOUOG ot Sladikacia Poisson. Mn opoyevnig kot ouvBetn Stadikaoia Poisson.

o AvavewTtik Oswpla: 0pLoUOG TNG aAvaveWTIKNG Sladikaciag Kal Bactkol utoAoyLlopol.

¢ H avavewTlkn ouvapTnon - ITOXELWOEC avavewTlko Bewpnua. H avavewTtikn efiocwaon,
n AUon NG KoL To BACLKO AvaVEWTLKO Bewpnpa. MPodpoulkdg, avadpouLIKOG KAl OALKOG
XPOVOC QVAVEWONG.

e H yevikn avavewtiky OSladikacio. AvavewTlkeg Sladlkaoieg pe KOOTh, OpoLPEG.
AvayevvnTikeg IS1oTnTEC.

¢ Eloaywyn otn Bewpla cUCTNUATWY AVOHOVAG. BOOIKA QmoOTeEA£0UATA OTA CUOTHUOTA
avapovng. Emokoénnon Mapkoflavwy oAucibwv  ouvexoUg Xpovou. ATAEG
MapkoLavég Oupéc.

BipAoypadia

1. BaotAelou, M. - X. I., Ztoyaotikeég uédodol otic entyelpnotakeg Epsuveg. Ekd. Zntn, 2000.
Kwdkoc BLPAiou otov EVdoEo: 11282

2. Adpag T., Zogag N., Stoyaotikee avedielg: Oswpia kat epapuoyeg, ExS. Zntn, 2003.
Kwdkoc BLPAiou otov EUdoEo: 11281

3. Qakivog A. , Stoyaotikee Movtéda otnv Emtyelpnotaxn Epevva, ExS. Tuppetpia, 2n €k6.,
2007. Kwdwkog BLBAiou otov ELS0E0: 45393

Avdivon Xpovoosipwv | 04 | A0 | ECTS 5

Eloaywyn He mopadelypata XPOVIKA CUCXETIOUEVWY debopévwy. EVvoleg oTAGLUOTNTOG.
I6L0TNTEC OoUVAPTNONG QUTO-CUCYETIONG OTAGCLUNG XPOVOOELPAC. KAAOOoLkO TPpooBETIKO
UTIOSELYUOt HME VTETEPULVIOTIKEG OUVIOTWOEG (TACEWG, TEPLOSIKOTNTAG/EMOXIKOTNTAC).
MAPOUETPIKEG KOL HN-TIOPAMETPLKEC MEOBOSOL ektipnong kol EAAEWPNG VTETEPULVIOTIKWV
OUVLOTWOWV, uébodoc Stadopwv. Box-Cox LETAOXNUATIOMOL g€alewpng
etepookedaotikotnroc. KAaoowkol £Aeyxol  TUXALOTNTAG/KAVOVIKOTNTOC OTOXOOTIKNG
oLVLOTWOAG. AUTO-CUCXETION YPOUMKWY GIATpWY OTACLUWY XpOoVooelpwy. Avamnapdotach
OTACLUWVY XPOVOOELPWY WC YPOUUIKA diATpa acucyétiotou BopUBou kat to Bewpnua Wold
(ouvomtikd). AutomoaAivdépopa umnodeiypata kwvntou pécou (ARMA), cuvBrkeg umapéng-
QLTLOTNTAG-AVTLOTPEPLUOTNTAG OTACLUWY YPAUUIKWY AVCEWV. YITOAOYLOMOG TNG OLUVAPTNONG
QUTO-oUVSLAKUUOVONG ALTIOTWY OTACLUWY AUCEWV o0To yevikd ARMA(p,q) umodelyua.
ACUUTTTWTLKEG LOLOTNTEG SELYUATIKOU PECOU. Oswpnua Bartlett Kol ACUUMTWTIKY OTOTLOTIKA
CUMMEPAOMOTOAOYIO auTO-cuoxeTicewv. Mpoyvwon eAaxiotou HECOU TETPOAYWVIKOU
odAaApatog. AAyopLlBuoL uTtoAoyLoUoU BEATLOTWY YPAUULKWY TIpoyvwoewV (Durbin-Levinson,
innovations) kal edapuoyéG Toug otnv MPOYVWON OLTLOTWY OTACUWY AUcswv ARMA
urnoSelypdtwy. H ouvaptnon UEPLKAG QUTO-CUOXETIONG Kal N eKTipnon tng. Mpocapuoyn
QTIATWY  OTACLUWY  UToSelypdtwv  ARMA: Q) TIPOKATOPKTIKEG — EKTLUNTPLEG  YLO
oautomnaAivépoua AR(p) umodeiypata (Yule-Walker, gAdylota tetpdywva), Kvntol HECOU
MA(qg) umobeiypata (innovations algorithm), pikta ARMA(p,q) umodeiypata (yevikeUpEvn
uebodog Yule-Walker, innovations algorithm), B) ektipnon péylotng mbavodavelag Ko
OCUUMTWTLK CUUMepacpatoloyia. Alayvwotikol £Aeyyol Kol KpLtrpla emAOYAC TAEEWG
ARMA unodelypdatwv (FPE, AIC, BIC). Eloaywyr ota urtodsiypata ARIMA kat SARIMA yio pn-
OTAOLUEG XPOVOOELPEG e povadiaia pila, Eleyxog Dickey-Fuller.
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BiBAoypadia

1. Aonuakomnoulog B., MéGobot MpoBAéPewv, Mav. EkS. EMI, 2006.

2. Mavapetog |., Zekalakn E., Etoaywyn otn Ztatiotikn SkEWn, Topog Ill: EWbka Ofparta,
Ekd. Mmévou, 2007. Kwdikog BBAiou otov EuSofo: 70353420

3. Xtpivting M.T., Avaduon xpovooeipwv, EkS. Kuplakidn, 2010.

EWwkad O¢pata Blootatiotikiig | ©3 | A0 | ECTS 5

To YPOUULKO HOVTEAO, TO YEVIKO YPOUMLKO HOVTEAO Kol edappoyég Tou. MNMoAudlaotatn
KOVOVIKN) Katavour. Avdluon OSltipwv Sedopévwy. Aoylotikl TOAWdpoOUncn Kot
Fevikeupéva Mpapuikd povtéla. Avaluon emupiwong. MéEta-avdluon Kol EPEUVNTIKN
ouvBeon. Alauopdwon ToU EPWTNAMOTOG. JUCTNUATIKA OvVAoKOMNon kot avalntnon oth
BBAloypadia. ITATIOTIKA LETPO TIOU XPNOLULOTOLOUVTOL 0T UETa-avAaAuon (HETpa yia Sitiia
XOPOKTNPLOTIKA, UETPA YLOL OUVEXN XOPOKTNPLOTIKA). STOTIOTIKA HOVTEAQ HETO-OVAAUGNC
(novtélo Tuxailwv embpacswv, HOVTEAO otabepwv emISPAcEwWV). TO YEVIKO YPOUULKO
LOVTEAO OTn HEeTO-avAaAuon. EKTipnon eTepoyEVelaG. JUCTNUOTIKO ODAApA KoL SLayVWOTIKA
™G peéta-avaluonc.  Meta-maAwvdpounon. MoAvpetofAnt HeTo-ava@Auon Kal N
TIOAUSLACTATN KAVOVIKN KOTOVOUR. METa-avaAluon YEVETIKWY XOPOKTNPLOTIKWY. Meta-
avaAuon SlayvwoTtikwy Soklpaclwy. Meta-avaAuon moAAamAwyY ekBACEwWY Kol TIOAATAWY
mapayoviwyv Kwwduvou. Mia evomolnpévn HOTIA OTn HETA-OVAAUGCN (ULKTA YPOUULKA
povtéha). Meléteg mepinmtwong. AOYLOULIKO Kot epapLOYEG.

BiBAoypadia

1. Aaptavou X., XapaAounidng X., Namaddrog N., Ewoaywyn oti¢ MBavotnteg kat T
Jtatiotikn. Kwdikog BipAiou otov EVSoEo: 35478

2. Draper N. R.,Smith H., E@apuoouévn avaivon noaAwvépounonc. Kwdikog BipAiou otov
EVS0E0: 68388695

3. Koutpag M. Evayyehapag X., Avadvon MaAwvdpounong-Oswpia kat Epappoyec. Kwdikog
BBAiou otov ELS0E0: 77115860

Np600sto ALSaKTIKO YALKO

1. NtloUdpag |., Ewcaywyn otov [MpoypouuUaTIOUo kat otn 2tatiotikyy AvdaAuon ue R.
Kwdwog BLBAiov otov ELS0Eo: 320222

EWdwka O¢pata Owovopetpiag | @3 | A1 | ECTS 5

e Emoyn PBéAtiotou umodeiypatoc: Pnuotikég Siadikaoieg (otadiakn Siaypadn,
npooBnkn HeTtaPfAnTWY, PBnuotikn TaAWSpounon K.d), péBodol Pacllouéveg o€
kputnpla mAnpodopiag (AIC, BIC), xprion moAAamAoU kpitiplou (min SSE, min SAE,
MMAE).

e Emoyn HOVTEAOU HE TIOWVIKOTIOLNUEVEC TEXVIKEG : MoaAwdpouncn Kopudoypapung
(Ridgle Regression), maAwvépopnon pe tn péBodo LASSO, Post-LASSO, maAwvdpounon Ue
™ HéEBodo Elastic net.

o Tevikeupéva ypappka Movtéha (GLM), Fevikeupéva ABpototikd Movtéla (GAM).
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e Ymodeiypatra MaAwdpopnong MNototikng Avtamokpong (1): To ypoupikd Ymodeypa
MBavotntag (LPM), ta umobeiypoata Logit, Glogiy, Probit, Tobit. To umnédewypa
naAwvdpopnong Poisson.

e Ymodelypara MNoAwdpounong Mototikng Avtamokpiong (2): MoAuwvupiky AOYLOTIKN
MaAwdpopnon ():  MoAhamAn  taktik TaAlvdépounon, TMoAAQmAr)  OVOUAOTIKN
naAwvépounon.

e Ymobelypata pe SLaoTpwUATIKA otolxela xpovohoyikwy oslpwv (Panel data).

BiBAoypadia

1. Wooldridge J.M., Ewoaywyn otnv Oiwkovouetpia, uia oUyxpovn mnpoogyylon, Ek6.
MNamnalnon, 2013. Kwdikog BiBAlou otov ELSofo: 68390822

2. Gujarati D.N. and Porter D.C., Owovoustpia: apyéc kat sgapuoyéc, EkS. TUOAa, 5" €kS.,
2012. Kwdikog BLpAlou otov ELS00: 22702304

3. Baltagi B.H., Econometric Analysis of Panel Data, Wiley, 5" ed., 2013.

Oswpia Ovpwv Avapoviic | 04 | A0 | ECTS 5

Eloaywyn OTIG OUPEC OVAUOVAG: BOOIKA XOPAKTNPLOTIKA TwWV OUPWV OVOUOVAG, HETpA
AeltoupykoTnTag Kal anodoong, n dtadlkacia LRAKoug oupdc. AlAEG MapkoBLaveG oupéEg,
otaoclyn katavopn, M/M/1 oupég, KOTAVOUEC Loopporiog. [MBavoyevwwnTpleg Kot
MapkoBlavég Oupég: M/M/k oupd pe etepoyeveic unnpeteg, E2/E2/1/1 oupd, M/Es/1
oupd, Er/M/1 oupa, M/Er/1/1 oupd. M/E2/2/2 oupd. Mapkoflavd &iktuo oupwv,
MBavoBewpntikry avaluon M/M/1 oupdc, Aiktua Jackson , otdowun katavour Siktiwv
Jackson. Mapkoflavd cuotipata eEUMNPEINONG , ZUCTHMOTA HE XPOVOUG eKKivnong,
OUOTHMATA LE LETAPBANTO OPLOUO UTINPETWV.

BiBAoypadia

1. ®akivog A., Oupéc Avauovrc, Ekdooelg 2. ABavaoomoulog & Zia, 2008. Kwdkog BLBAlou
otov Eudofo: 45392

2. Baow\eiou M-X., Ztoyaotikéc uédobol oTiC EMIXELPNOLOKEC EpEUVEG, EkSOoeLg ZATn, 2000.
Kwdkoc BLPAiou otov EVdoEo: 11282

Mé£008ot IIpocopoiwong | ©3 | A0 | ECTS 5

Mpocopoiwon Kol poviehomoinon. Aopn Kl KOTAOKEUN MovtéAwv [Npooopoiwong.
IXeSL0OUOG TIPOCOUOLWTIKWY TELPAUATWY. NPOoCoUoiwan TNAEMKOWWVLOKWY CUCTNHATWY
Kal Siktuwv Sladoong dedopévwy. MeAEtn g amodoong Kol cUpMePLdopAC TOUG Kot
OTOTLOTIKY) OQVAAUCH ONUOVTIKWY XAPOKTNPLOTIKWY TOUG, OTwG N mibavotnta opaApatog n o
AOyo¢ oxvog onuatog mpog Bopufo. Mpooopoiwon texvikwv PYndlrokwv Stapdpdpwongc.
revvitpleg Weubotuyaiwv AptBuwv. OhokAnpwon Monte Carlo. Mapaywyn Weudotuyaiwv
AplOuwv. MéBobdot mapaywyng Tuxalwv ApBUWY amd CUYKEKPLUEVEG KATAVOUEG (AtakpLth
Opotdpopdn, FrEWUETPIKA KaTavoun, katavour Poisson, Alwvupiky katavopr], Opotopopdn
katavoun, EkBetik katavoun, kotavoun BAta, katovoun rappa, Kavovikn katavour). H
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nEBodog tng avrtiotpodnc. H péBodog amdppuPng. H péBodog tng ocuvBeong. IToXOOTIKA
poviéda  aAAnAerudpaoctiknG Tmpocopoiwong. Mpocopoiwon PaACLKWY  OTOXOOTIKWVY
aveAifewv. lMpooopolwon OHOYEVOUG Kal [N opoyevoug aveéAEng Poisson (u€Bodog
ekAémtuvong, pEBodoC Tapaywyng Twv evllAUEcWY XpOvwy, HEBOSOC HeETAOXNUOTIOMOU).
Mpocouoiwaon CTOXAOTIKWY HOVTEAWY 0TO Xpdvo. Mpooopolwon cuoTNUATWY gEUTNPETNONG
Siktuwv umoloylotwv (M|M|1 oupd, GI|G|1 cvotnua gfunnpétnong). MNpocopoiwaon Kat
BeAtlotonoinon Alaypapudtwy EAéyxou oto Itatiotikd EAeyxo Mowotntag. Ektipnon
XOPAKTNPLOTIKWY eAEyXwv uoBEéocwv. Ektipnon p-value. woxvog oe eAéyxoug UTIOBECEWV.
Ekpuadnon katdAAnAou Aoylopkol yla TNV ovamtuén Kol UAomoinon mpoypaupiatwy
Mpocopoiwong.

BipAoypadia

1. Poupehwtng Mavog- YoupaPAdg Staupog, Teyvikée [Mpooouoiwong, 2n £k6., 2015.
Kwdkoc BLBAlou otov EVS0o: 41958885

2. Khoshnevis Behrokh, Mpooouoiwon Siakpitwv ovotnuatwy, ExS. AlauvAog, A.E., 1999.
Kwbikdc BLBAlou atov EVS0E0: 12203.

3. Tpayxavag 2t., Mathematica kat Eqapuoyég, Kwdikog BiBAlou otov EUdogo: 229

MoAvpetaBAnt) Etatiotikn | ©3 | E1 | ECTS 5

e Ewoaywyn: MoAvpetofAnta ©6edopéva: povielomoinon o€ TOMEC SLAOTAOEL,
TIOOOTIKOMO(NON N MapaTnPACLUWY gvvolwv. MoAupetaBAntd meplypadikd HETPQ,
Tiivokag SLOKUOVONG, YEVIKEUUEVN SLaKUOVON.

o Tpadlkég avamapaotAoelg MOAUUETABANTWY SeSOUEVWV.

o NoAupetaBAntéc KOTOVOUEG, PaOCLKEG LOLOTNTEG Kal XELPLOMOG. MoAupetaBAnti
KOVOVIKA Katavour. |6totnteg. Ektipnon. Kotavouég mou TPOKUMTouv omd Tnv
TIOAULETAPBANTHA KOVOVIKH KOTOVOUH.

e MéEBoboL Avaluoncg moAupetafAntwy Sedopévwy: AvaAuon o€ KUPLEG OUVIOTWOEG
(emdoyn Kuplwv CUVIOTWOWYV, €pUNVEL KUPLWV OUVIOTWOWV). AvAAucn o KUPLEG
ouviotwoe ot Oelypatika Sedopéva. Mapayovtiky avaiuon, Tto opboywvio
TIAPAYOVTIKO MOVTEAO (TPOMOL E€KTiMNONG, TMeplotpodry TOU HOVTEAOU, epunveia
anoteAeopdtwy, edpappoyég). Avaluon oe opddeg: Taflvounon — KotnyopLlomoinon
(lepapxikol kat un lepapyikotl aAyoptBuol). Atakpitry AvdAuon. AVAAucn avILoTOL LWV,
AvdAuon Kavovikwv Zucxetioewv.

e To MOAUPETABANTO YPAUUIKO LOVTEAO, TTOAUMETABANTA MOALVSpOUNon, TIOAUETOBANTH
avaiuon

BiBAoypadia

1. KapAig A., MoAvuetaBAntn Ztatiotikny AvaAuon, ExS. ZtopoUAn A.E., 2005. Kwdikog
BBAiou otov EUS0E0: 22983

2. Metpidng A., AvaAduon moAuuetaBAntwy teyvikwv. EAANVIKA Akadnuaikd HAektpovikd
Juyypaupota kat BonBrupata - AmoBetipo KdaAAutog, 2015. AwaBécwuo oto:
http://hdl.handle.net/11419/2126.
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Np600sto ALSaKTIKO YALKO

1. Anderson, T. W., An Introduction to Multivariate Statistical Methods, Wiley, 3rd ed.,
2003.
2. Giri, N. J., Multivariate Statistical Analysis, Marcel Dekker, New York, 2 ed., 2004.
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MAO®HMATA ENIAOTHE YIIOAOTIZTIKA & EPAPMOXMENA MAGHMATIKA
(EYEM)

Mpoypappatiopdg Il |03 | A/E1 | ECTS 5

Xpron tng YAwooog mpoypapatiopol Python yia tnv uAomoinon Baoikwy alyopiBuwv Kot
enmiAuon mpoPAnudatwy. Mpwtn el0AywWYr OTOV QVIIKELUEVOOTPAdr TPOYPOUUATIOUO.
JUYKEKPLUEVQL:

¢ ‘EAeyyoc odaAudtwy otnv Python.

e Baowkég ouvaptnoelg (mMoAuwvupo, mapayoviikd, oplBuol Fibonacci k.a.), Ae€lKko,
Avadpouikotnta.

e Baowol ahyoplBuol kat n uAomoinen toug otnv Python: Mpapuikn avalntnon, Auvadikn
avalntnon, ueEBodog Siyotounong Tagvopnon pe Emloyn, Tafvopnon pe Eloaywyn,
Tagwounon ue Zuyxwveuon, alyoplouol «Alaipet kot BaoiAeue».

o Edoappoyég: Tafvounon Alotag ovopdTwy.

e AvrikeluevooTtpadrg MPoypauUaTiopos: Eloaywyn kot epoappoyEg Tng Sopung class tng
vAwooag Python, Avtikeipeva, Kataokeur] kAdcswv, Anuloupyia peBodwy,
KAnpovouikotnta, Epapuoyég (kKAdopata, oxnuata, Stavioparta, K.o.).

e H PBBAoBAkn numpy kot epoppoyeg: Mpatelg pe Stavioparta, mivakeg, EmiAuon
VPOUUIKWY cuotnuatwy (amalowdny Gauss), Fpadlkeg mapacTAcelg pPe tnv BLBALOONRKN
Pylab og 2 kat 3 dlaotdoelg, lotoypauparta, Tuxaiol aplBuoi, ypadol.

BiBAoypadia

1. John V. Guttag. YmoAoyiouoi kat lNMpoypauuatioudc ue tnv Python, EkS. KAsibaplOpog
EMNE, 1n €k&., 2015. Kwdkog BLPAiou otov EVdoEo: 50656350

2. Anuntplog KapoAibne. Madaivete eUkoAa Python. EkS. KapoAidn, 2016.

3. Tony Gaddis. Zekwwvtag pue tmv Python. Ekdotng Da Vinci M.E.M.E., 1n £k6., 2014.
Kwdikdc BLBAlou otov EVS0E0: 41955494

Np6o0eto ALSaKTIKO YALKO

4. Kwvotavtivo¢ Maykoutng kat Xprioto¢ NIKoAdou. Eicaywyr) OTOV QVTIKELUEVOOTPAPH
poypauuaTIouo Ue Python. Ek6TNG EAANVIKA Akadnuaikd HAEKTpOVIKA Zuyypappota
Kal BonBnuota — ArtoBetrplo, KaAAutog, 2016. Kwdikdg BLBAiov atov EVS0€0: 320102

5. Hans Peter Langtangen. Python Scripting for Computational Science. Ex86tng Heal-
Link/Z0véeopog EAAnvikwv Akadnuaikwyv BiBAoBnkwv, 2n £k8. 2006. Kwdikog BipAiou
otov EUS0€0: 174838

6. Magnus Lie Hetland. Beginning Python. Exk86tng Heal-Link/20v8eopuog EANVIKWY
Axkadnuaikwv BiALodBnkwv. Kwdikog BLBAlou otov Eudogo: 170352

Awkprta Mabnpatika | 04 |A0 | ECTS 5

e Quowol aplBuol (emaywyr, avadpoulkéG okohoubBieg, SlalpetdtnTa), ocUVoAQ,
amelkovioelg kal Sipueleic oxéoelc.

65



o BoOWKEC apyEg amaplBunong kal epapUoyEG otnv anapibunon cuvoAwyv, HETOBECEWY,
OUVOEoEwV KaL cUVSLOOUWYV e emavainyn.

o Apxn eYKAELOHOU-ATTOKAELCUOU Kal EQAPLOYEC.

e Jtoleia extremal ocuvbuaOTIKNG: apXN TOU TEPLOTEPWVA, OLAPEPIOEL; CUVOAWVY,
aAuoideg kal avtlaAuoideg og HepPIKEG SlaTagelg, To Bewpnua tou Sperner.

e Jtolxela Bewplag ypadbnudatwv: cuvektikotnta, §¢vépa, to Bewpnua Cayley-Sylvester,
XpwUOTWOMOL Kol Ttalpldopata, Sipepn ypadnuata kal to Oswpnuga Tou yAauou,
XPWUOTLKO TTOAUWVUO, eTtineda ypadnpata kot o TUmog tou Euler.

e JUVNDBELG KoL EKOETIKEG YEVVNTPLEG CUVOPTNOELCG.

e Jtolxeio Slokputig muBavoBewplag kot SLAKPLTAC KAl UTIOAOYLOTIKAG YEWUETPLag
(tpywviopot moAuywvwy, Bewpnua puAagng pouoeiou, aképata onueia Kal TUTOG TOU
Pick, Ajupa tou Sperner).

BiBAoypadia

1. C. L. Liu, Zroyeia Awakpitwv Madnuatikwy, ITE, Nav. EkS. Kpntng, 2002. Kwdikog
BBAiou otov ELS0E0: 225

2. S. S. Epp, Awakpita Madnuatika ue E@apuoyég, ExS. KAeldaplBuocg, 3n €k6., 2010.
Kwdkdc BLPAlou otov EVdoEo: 13953

3. X. ABavaoladng, Znuetwoelg Atakpitwv Madnuatikwv, Tunuoa Madnuatikwy, E.K.M.A.

MNpo6o0Oeto ALSAKTIKO YALKO

4. M. Kolouvtlakng kal X. Mamoayplotoédoulog, Aiakpita Malnuatika pe Ztoiyeia
Midavotitwy, 2015. EAANVIKG AkaSnpaikd HAEKTpovIKA Tuyypaupata Kal Bondripota —
AmnoBetnplo, KaAAutog, 2015.

ApOuntkn I'pappikn) AdyeBpa | ©3 | E1 | ECTS 5

e NOpueg SlavUOPATWY KOl TILVAKWY. IXECELG Looduvapioag vopuwy. Evalobnoia twv
VPOUULIKWY CUCTNUATWY. AEIKTNG KATACTACNC TVOKAL.

e Metaoxnuatiopol Gauss, mapayovionoinon LU, mapayovronoinon Cholesky,
JeTaoxnUatiopol Gauss-Jordan, Texvikég odrynonc.

o EmavaAnmrtikég MEBobol Jacobi, Gauss-Seidel, SOR, culuywv KAloEWwV.

¢ Metaoxnuatiopol Householder, mapayovtomnoinon QR, mapayovrtomnoinon wbialouowv
TLLWV KAl TTOALKN Ttopalyovtonoinon, mpoBAnUa eAayioTwy TETpaywVwWV.

¢ EdapHoYyEG TWV MTAPAYOVTIOTIOLOEWV.

e AplBuntikn emniluon mpoPAnuotog SloTwy Tivaka. Ppdypata WSlotipwy, Slokotl
Gershgorin. Weudoddaoua mivaka.

Epyaotnplako Mépog : lpoypappatiopnds os Python/Matlab/Octave/Julia.

BipAoypadia

1. Trefethen L. N., Bau D., Numerical Linear Algebra, SIAM, 1997.
2. Jipog 0., ABSehag I., AptSuntikny Mpauuikn AAyeBpa, ExS. Iupewv, 2003. Kwdikog
BBAiou otov EVS0E0: 50661362
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3. Aouyalic B., NoUtocog A., Xatlndnuog A., Aptduntiki lpouuikn AAyeBpa, Nav/uio
lwavvivwy, 2016.

4. Golub G. H., van Loan C. F., Oswpia kot Yrmodoyiouoi Mntpwwv, ExS. MNedilo, 2015.
Kwdwog BLBAiou otov ELS0Eo: 50657620

5. Laub A. )., AvaAuon Mntpwwv, EkS. KAeldapiBpog, 2010. Kwdikog BLBAiou otov Evdoto:
21489

BlotAnpogopwkn I | ©3 | E1 | ECTS 5

e Ewoaywyn: oplopdg kal lotopila tng BlomAnpodopikng. Ymodialpéoelc. Eidn twv
dedopévwy otn BlomAnpodopikr). Baoelg Sedopévwy: Baoelg Sedopévwy BLBAloypadiag,
oAANAouXLWV MpwTelvwv Kat DNA, Sopwv, SUTAWUATWY KoL OLKOYEVELWYV, EEELOLKEUUEVEG
Baoelg dedopévwy, epyaleia avaiuong tng mAnpodopiag mou eival amobnkeupévn oTLg
Baoeig 6edopévwy — Entrez, SRS.

e Jtoixon akoAouBlwv: MEBoboL eUpeong opoloTATWY o alAnAouyieg, ouoloyia Kat
opoLotNTA aAANAOUXLWV KaL N onuacia toug, aAyoplBuol Suvaptlkol TPOYPAUUATIONOU,
oAk otoixton — Global Alignment — aAyoplBuog twv Needleman kot Wunch, tormkn
otoixton — Local Alignment — aAyoplOpocg tTwv Smith kat Waterman, umoAoylopog g
OTATLOTIKAG ONUAVTIKOTNTOC TNC OTOIXloNG, TIVOKEG OMOLOTNTOC KoL N onuacio toug,
TIOWEG YlOL TO KEVA, €UPLOTIKEG HEBOSOL yla avalftnon OUOLOTATWY Ot PBACELS
Sebopévwy BLAST, FASTA.

e TMoMamAny  otoixion aMndouxwwv:  MNoAudldotatol  aAyoplBuol  Suvaptkol
TIPOYPAUUATIONOU, EUPLOTIKEG LEBoSOL moAamAnG otoixlong akoAouBlwv — CLUSTAL,
DIALIGN, T-Coffee, kA1t — puAoyeveTikd §€vdpa Kat TTOAAQTIAEG OTOLXIOELC.

e AMlyOplBuoL poOyvwong otnplldpevol otnv akolouBia mpwteivwv kat DNA: Mpoyvwon
Seutepotayol¢ Soung mpwrteivwv kal RNA, mpdyvwon SLopeUBpavikwy TUNUMATWY
TMPWTEIVWY KOl TIPOCAVATOALOUOU TOUG, eUpeon TBavwv yovidiwv o akoAouBieg DNA,
Hidden Markov Models kat Neupwvika Aiktua otn BlomAnpodopikr). Ot alyopiBuol
forward kai backward, amokwdikomoinon (oAyopBuoL Viterbi, Nbest, Posterior,
Posterior - Viterbi, OAPD), eKkTipnon MOpOUETPWY HE TOUG alyoplBuoug Baum - Welch
kol Gradient Descent, el8kég tpomonolnoslg tou Hidden Markov Model yia BloAoyika
6ebopéva  (Class HMM, oaAyoplBuol yla onuacpéveg akoAouBieg, aAyoplBuol
EVOWPATWONG MELpOpATIKAC TAnpodoplag, profile Hidden Markov Models).

BiBAoypadia

1. Baxevanis, B. F. Ouellette, BiortAnpo@opiktj, Napiotdvou Avwvupn Ekdotikr Eloaywytkn
Eumopiky Etatpio Emiotnuovikwyv BipAiwv, 2012. Kwdikog PBiBAlou otov Eudofo:
22771922

MNpo6o0eto ALSAKTIKO YALKO

1. Mnaykog M., BiomAnpopopikr), EN\nvika Akadnuaikd HAEKTPOVIKA JUuyypAupOTa Kot
BonBnpota — ArtoBetrplo KaAAutog, 2016. Kwdikdg BipAlou otov EVSo€o: 59303485
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Oewpla Fpagnuatwv | 03 | A0 | ECTS 5

Baowkol mapdpetpol ypadnupdatwv. Movtedonoinon mpoPAnudtwyv pe Tt Pornbela
vpadnuatwy. MpocavatoAlopéva ypadnuata, mARpn, Oluepn, enineda ypadnuarta,
uroypadiuata, LoopopdPLopds ypadnuATwy. ZUVEKTIKEC CUVIOTWOEC, KUKAoL Euler, kUKAoL
Hamilton: Edappoyég ota Siktua tnAemikowwviwy. Kwdikomoinon ypadpnuatwy. Aévdpa
emkaAuPng (minimum spanning tree). AAyoplBuot diaoxiong. BéAtiota povomndria. Poég os
Siktua, péylotn pon, Bswpnua max flow-min cut, diktua pe Gvw Kol KATwW $pdypota
xwpntkotntog. MpopAnua tapldopatog. MpoPAnuata NP - mAnpen. Koppikn smkdaAudn.
MpopAfuata xpwpatiopoL. MpoBAnpata HEyLotng KALKOC Kal TTUKVOTEPOU UTtoypadiaTOoC.

BiBAoypadia

1. MavwAomnoulog |, Manadonoudog A., Toixhog K., Oswpia kat AAyopiSuotl lpapwv.
Kwdkoc BLBAlou otov EVS0E0: 33134148

2. Kupolong A. M., MmoUpag X. I., Zrupdkng M. I, Ztapotiov ., Elcaywyr) oTouc ypd@ouc.
Kwdkoc BLPAlou otov EUS0E0: 31356

Oewpla YmoAoywopov | @3 | A0 | ECTS 5

Mwooeg Kol HOVTEAA UTIOAOYLOHOU. NTETEPUWVIOTIKA TEMEPACUEVO QUTOPOTO. MR-
VTETEPUIVIOUOG. Kavovikég Tmpaelg. KavovikéG yAWOOEG KOl KOVOVIKEC EKPPOAOELG.
MpapUaTIKES. MN-KavovikEG YAwooeC. To ANupa tng AvtAnonc. NTETEPULVIOTIKA KOl UA-
VIETEPULVIOTIKA autopota otoifag. NMwaooeg pe cupdpaldpeva Kal xwpic cupdpoaldpeva.
lepapyioa Chomsky. Mnyxavég Turing kot umoAoyiolueg ouvaptioelc. @on Church-Turing.
Avayvwpiolpec kot amnodaociolpec yAwoosg. Avadpoplkd kot avoSpoulkd aplBunoipa
ouvola. Mn-amokpiowa mpoPAnuata. To TPOBANUA tou TeppaTIOpoU. YTOAOYLOTIKA
moAumAokotnta. Avaywyeég mpoPAnudtwv. OL kAdoelg P kot NP. MoAuwvupikol
peTaoxnuatiopol kat NP - mAnpétnta. To Bewpnua tou Cook. NP - mAfnpn mpoPAnuata Kot
OVAYWYEC.

BiBAoypadia

1. Sipser M., Eioaywyn otn Oewpia Yrodoyiouou, Mav. EkS. Kprtng, 2009. Kwdikog BLBAlou
otov Eudofo: 257

2. Lewis H. R., Namadnuntpiov X., Jtowyeia Vcwpioac YmoAoyiouou, ExS. Kpitikn, 2005.
Kwbikdc BLBAlou otov EVSoEo: 11776

Np60Oeto ALSOKTIKO YALKO

3. Madpkou E., Adlyoptduikn Oswpia Kataveunuévwv Ymodoyiouwy, EAAnVIKA Akadnpoikd
HAektpovikd Zuyypaupata kat Bonbrpata - AmoBetriplo KaAAutog, 2016.
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Iroyeia Oewplag IAnpogopiag kat Kwdikwv | 3 | A0 | ECTS 5

Eloaywylkég évvoleg. Itolxela Oswpliag MBavotitwy. Oplopog Kal HETPO mMAnpodoplac,
Evtporia, ApolpBaia mAnpodopia, MeAETn MNYWV SLAKPLTWY UNVUUATWY, MNYEC Xwpig UvArn
kal mnyég Markov, Mnyég ouvexwv pnvupdatwy. Alakpttd KavdAla xwpic pvAun, Zuvexn
KavaAla, Xwpntikotnta kavaAlou. Kwdiwkomoinon mnyng,  Tafwopnon  Kwdikwv.
Kwdwormnoinon kavaAlol, Oswpnuata kwdwkomoinong Shannon. TMpappikol KwOIKEC,
KukAtkol kwdikeg, Tuveliktikol kwdikeg. Kpurtoypadia.

BiBAoypadia

1. Cover T.M., Thomas J.A., Stowsia tn¢ Sswpiac MAnpogopiac, ITE, Mav. EkS. KpnAtng, 1"
€kd., 2014. Kwdwkog BiBAlov otov ELd0Eo: 41957449

2. Hankerson D. R., Hoffman D. G., Leonard D. A., Lindner C. C., Phelps K.T., C. A. Rodger, J.
R. Wall, Baowkég apyec Jewpiac Kwbdikonoinong kat Kpuntoypaepiac, ExS.
KAEIAAPIOMOS, 2" k6. 2010. Kwdikdc BBAiou otov EUSofo: 21373

3. N. AAe€avdpng, B. Xpualkomoulog, K. Natoakng, Ewcaywyn otn Yewpia MNMAnpopopiwy,
Kwéikwv kot Kpuntoypapiag, EkS. BapBapryyou, 4n £k6., 2015. Kwdwkog BLBAlou otov
Eubofo: 59374208

ALdyopOpot ki loAvmAokotnta | ©3 | A0 | ECTS 5

H évvola tou aAyopiBpou kat Tng moAumAokotntag. MéBodol oxedSlaopol KaAwv
oAyoplBuwv: “Slaipel kal Kupieue”, SUVAULKOC TIPOYPAUUOTIONOC, AMAncToL aAyoplBpol.
Edappoyég otn Bewpla ypadpnuatwy (avalntnon o Babog, avalrtnon os MAATOC, EAAXLOTO
8évOpo-okeletog, Sladpoun ehayiotou kootouc). Emefepyoocia dedopévwy (Statagn kat
avalntnon). AAyeBpikad mpofAnuata  (UMOAOYLOUMOC TOAUWVUHWY, TIOAAOQTTAQGLOOUOG
TUWVAKWY). AAyoplBuol mMoAUWVUMPLKOU Xpovou Kot NP-mAnpn mpoPAnuata. EUkoAa kot
Sduokola poBAnuata cuvduaotikig Behtiotonoinong, mpoPAnuata anodaong, ol KAACELG
P kat NP, mpoBAfnuata NP-complete kat avaywyég. To mpdPAnua tou cakidiou (knapsack
problem), to mpoPAnua tou mMAavodiou TwAntr (TSP). MapdAAnAol Kal KoTtavepnpévol
aAyoplOpot.

BiBAoypadia

1. T. Cormen, C. Leiserson, R. Rivest, C. Stein, Etoaywyn otouc AAyoptSuoug (og évav TOH0),
Mav. EkS. Kpntng, 2016. Kwdikog BLBAiou otov EUSoEo: 59359780

2. ). Kleinberg, E. Tardos, Sysbiaouog AAyopiSuwv, Ekd. KAeddapiBuog, 2009. Kwdikog
BBAiou otov EUG0E0: 13898

3. S. Dasgupta, C. Papadimitriou, U. Vazirani, AAyoptSuot, ExS. KAelddap1Buog, 2009. Kwdikog
BBAiou otov ELS0E0: 13583

4. L. Anany, AvaAuon kat oxebiaon adyopiBuwv, ExS. T{lOAa, 2008. Kwdwkog BLBAiou otov
EU60&o: 18549038

MNpo6oOeto ALSAKTIKO YALKO
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5. Eup. Mdapkou, AAyoptSuikn Jewpia kataveunuévwy YmoAoyiouwv, ENANVIKa Akodnuaika
HAektpovikd Zuyypappoata kat Bondruata — AnoBetrplo KaAAutog, 2016.

Avayvwpion llpotvnwyv | @3 | A0 | ECTS 5

JuoTAUOTA  avayvwplong Tmpotunwyv. Taflvountég Bayes, TAnolEoTepou  yeltova.
Mapapetpilkr) ektipnon Tmwkvotntag mnBavotntag (maximum  Likelihood, maximum
Aposteriori). Mn Tapapetplkeg pEBodol ektipnong mibavotntag (napdbupa Parzen). Mn
vypoppkol Tagvopuntés. AAyoplBuog perceptron. MOAUCTPWHOTIKA VEUPWVIKA Siktua.
Févvnon XOpOKTNPLOTIKWY: IXNUOTA QVOImOpAcTaong Kal Teplypadng Hopdwv,
TLEPLYPALUOTA, OXALATA QVATIHPAOTACNG KoL TtEpLypodng eplypappaToc, Kwdikag ahloou,
moAUywva, umoypadEg, HeTaoxnuatiopol Fourier, oxnuoato meplypodng £0WTEPLKOU
TLEPLOXNAC ELKOVAC, POTIEG, UDN).

BiBAoypadia

1. Theodoridis S., Avayvwpion Mpotunwv, EkS. NaoyAidng, Broken Hill Publishers LTD, 2011.
Kwd&1koc BLBAlou otov ES0E0: 13256974

BlotAnpo@opwkn II | @3 | E1 | ECTS 5

e H yAwooa PERL: BaBuwtég petaBAntég, teAeoteg, AlOTeC, TVOKEG, €UPETAPLA, OOUEG
eAéyxou, Slaxeiplon eo0odou - €£66ou, TAUTION MPOTUNMWVY KAl KAVOVIKEC £KDPACELC,
edappoyég tng PERL otn BlomAnpodopikn (Staxeipion apxeiwv Blohoykwyv Sedopévwy
peyahlou Oykou, emefepyaocia apxeiwv Uniprot, GenBank, PDB, PFAM kAT, cuyypadn
AoylopwoU BlomAnpodopikng, to mpoypappa BIOPERL).

e AlyoOplBuol otn BlomAnpodopikn: AUVAULIKOG TTPOYPOUMOTIONOG ot BlomAnpodopikn,
oAyoplOpoL ToTKAG, GAAEC £daPUOYEG SUVAULKOU TIPOYPOUUATIONOU. JUYKPLTIKA Kal
UTTOAOYLOTIKN) YOVISLWHATLKA, HEBodoL avaAluong YoviSwUATwV.

e Aopikn BlomAnpodopikr, Avanapdotacn BLoAoylkwy SOHwWY, avoyvwpLlon TPWTEIVIKOU
SUTAWHATOC, TPOCAPUOYN Kol UTEPBEON SOUWV OTO XWPO, CUYKPLTLKI MPOTUTIONoinon
pe Bdon tnv opoloyia, AykupoBoAncn &Sopwv. YTMOAOYLOTIKEG MPOUUATIKEG Kl
edappoyég (avadimiwon RNA, mpwteivwv).

¢ AvaAuon Mwkpocouotolylwv DNA kal Se5opévwv yoviSLlakn g Ekbpaong.

e AvaAluon Bloloylkwv AtUwv. MeAétn kalt avaluvon Siadopwv TUMWV BloAoylkwv
AtOwv onwe: Aiktua Mpwteivikwy AMNAemdpacewv, Metaypadikd PuBuiotika
Alktua, Aiktua Metaywyng Znpatog, MetaBoAikad - Bloxnuika Aiktua, KATL.

e Neupwvika Aiktua otn BlomAnpodopikn (mpdyvwon SOUKWY Kal AELTOUPYLKWV
XQAPOKTNPLOTIKWVY MPWTEIVWVY).

BiBAoypadia

1. R. Durbin, S. R. Eddy, A. Krogh,Gr. Mitchison, AvaAuon BioAoyikwv AAAnAouyiwv, Emiot.
Erup. T. Epipng EkS., Mebio A.E., 1" ék8. 2016. Kwdkocg BLBAiou otov EVS0Eo: 50657616
2. Neil C. Jones, Pavel A. Pevzner, Eicaywyn otouc¢ AAyopiduouc BiomAnpo@opikng, Ex6.
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KAel8dapBpog ENE, 1" ék8. 2010. KwSkdg BLBAiou otov EVS0E0: 21522

Np600eto ALSAKTIKO YALKO

3. NiwkoAdou Xp., Ymoldoyiotikn BioAoyia, EAAnvika Akadnuaika HAektpovika Zuyypaupata
Kal BonBnuoata — AntoBetrplo KaAAutog, 2016.

4. Mnaykog M., BiomAnpopoptikn, EAAnVIkKa Akadnuaikd HAEKTPOVIKA ZUYYPAMMOTA Ko
BonBnuata — AnoBetnplo KaAAutog, 2016. Kwbdikog BiBAiou otov ELSofo: 59303485

Ozwpliallpocéyylong | 4| A0 | ECTS 5

e Baowka otolyela Bewpliag nmpooeyyioswyv. Oswpnua Weierstrass.

e Baowka amoteAéopata BEATIOTNG TMPOCEYYLONG OE XWPOUG HE voOpua. Ymapén Kal
povadikotnta.

¢ MoAuvwvupikn mopepBoAn (Lagrange—Newton), mapeuBoAn HeE TUNUATIKA TIOAUWVULLLKEG
ouvaptnoelg (splines).

o [pooéyylon ehayloTwV TETpAYWVWV.

o Kavovikég E€lowoelg. Avamtuyua Fourier. Oswpla opBoywviwv mMoAVwWVUUWV.

¢ TumoL apBuntikig ohokAnpwong ek mapepBoAng (Newton—Cotes), tumolL tou Gauss,
tuTog Tou Romberg.

o [poypappatiopog Kot LEAETN Twv peBodwv pe xprion Matlab/Python.

BipAoypadia

1. T. AkpiBng, Ocwpia MNpooeyyioswv, HpakAelo 1987.

2. M. Kohouvtlaknc, Oswpia Mpoosyyioswv kat E@apuoyeg, SnUelwoelg, Mav/uio KpAtng.
3. N. L. Carothers, A Short Course on Approximation Theory, Notes.

4. W. Cheney, Introduction to Approximation Theory, AMS Chelsea, 1999.

5. T.J. Rivlin, An Introduction to the Approximation of Functions, Dover, New York, 1981.

Avvapka Tvotypata | 04| A0 | ECTS 5

Autovoua ocuothiuoata fuvhBwv Aladopikwv Eflowoswv (ZAE) Svo Slaotdcewv, onueia
looppormiag KoL n €uotdBeld TOug, N onuoocia NG HUN-YPOUULIKOTNTAG. ZuoTHUOTA
TMANBUOUWV HE OQVIAYWVIOTIKEG OXEoelg TUTou Lotka-Volterra kalt AaMeg edappoyEg.
XOUATOVIOVA CUCTAUOTA, TAPAywyo OoUoTAUATO. TOTKA Kol MN-TOTUKN €uotabela,
ouvaptnoelg Lyapunov. Meplobikég AUoELG, oplakol KUKAoL kal to Bswpnua Poincaré-
Bendixson. Edoappoyég (todavtwtng Van der Pol k.a.). H évvola TG SOWLKNAG
tsvotdBelag/aotdbelac. Elocaywyn otnv €vwola twv Sakladwoswv. Eloaywy otn
Sltakhadwon Hopf.

BipAoypadia

1. A. Mnolvtng, Auvautka Suotriuata kot Xaog A’, A. Nanacwtnpou & ZIA, 1.K.E., 1995.
Kwbikdc BLBAlou otov EVS0E0: 9617
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A. MrniolUvtng, Auvauika JSuothuata kot Xeog¢ B’, EkS. Mav/uiouv MNatpwv, 2001. Kwdikog
BBAiou otov EVS0E0: 3674
J. K. Hale and H. Kogak, Dynamics and Bifurcations. Springer-Verlag, 1991.

. M. W. Hirsch, S. Smale and R. L. Devaney, Differential Equations, Dynamical Systems &

an Introduction to Chaos. Elsevier- Academic Press, 2004.

. 2ouphag A., Auvvauika Zuotnuoata kat E@apuoyéc ue xpnon tou Maple, InUeWoEL]

Mav/pou Natpwy, 2015.

MNpo6o0eto ALSAKTIKO YALKO

6.

. Bouylatlng kat E. MehetAibou, Eioaywyn ota Mn-Tpauuika Avvapika Suotiuota,
EAANVIKA Akadnuaika HAektpovikd Zuyypdppota Kal BonBrnupata — AmoBetiplo
KaAAurtog, 2016.

Muptlic I., Auvauika Suothuota, ENANVIKA AKadnpoikd HAEKTPOVIKA ZuyypauUpaTa Kol
BonBnuata — AnoBetrplo KaAAutog, 2016.

Oewpla BeAtiotomoinong| ©4 | A0 | ECTS 5

Kuptd oUvola, umepeninedo kol Bewpnuata Sloxwplopol KUpTwV OCUVOAWV o€
EukAeideloug xwpouc.

Akpaia onueila, Oswpnua Minkowski. MoAUedpa, XOPOKTNPLOUOG aKpoiwv onueiwv
ToAVESpoU. EdapuoyE oTov Mpap KO TPOYPAUUOTIOUO.

KupTtég ouvapTAOEL;, CUVEXELD KOl SLOPOPLOLUOTNTA KUPTWY CUVAPTHOEWY, EAAXLOTA
KUPTWYV CUVAPTICEWV TAVW OE KUPTA GUVOAQ, KUPTOG TPOYPAUUATIOUOG.

BeAtiotonoinon xwpi¢ meploplopolg: Avaykaleg Kol LKAVEG OUVONKEG TPWTING Kal
Seutépag Tatewc.

BeAtiotomoinon e QVIOOTIKOUC TIEPLOPLOMOUG: TeEWUETPLKEG ouvOnkeg PBeAtiotou,
ouvOnkeg Fritz John, ouvBnkeg Karush—Kuhn-Tucker (avaykaieg¢ ocuvBnkeg o’ taéng,
VEWUETPLKN €pUnVela, Tipocgyylon o TAENG LECW YPAUULKOU TIPOYPAUUATIONOU, LKOVES
ouvOnkeg a’ Ta&nc).

MpoBAnuata BeAtiotomoinong HME QVIOOTIKOUG Kol €ELOWTIKOUG TIEPLOPLOUOUC:
MEWUETPIKEG avayKaieg Kal LKAVEG ouvOnKeg, ouvbnkeg Fritz John kat ocuvBnkeg Karush—
Kuhn-Tucker, avaykaieg kot Lkavég cuvOnkeg a’ Tagng.

BiBAoypadia

s wnN

Sundaram R.K., A First Course in Optimization Theory. Cambridge University Press, 1996.
Bertsekas D., Convex Analysis and Optimization, Athena Scientific, 2003.

Boyd S., Vandenberghe L., Convex Optimization, Cambridge University Press, 2004.

D. Z. Du, P. M. Pardalos, W. Wu, Madnuatikp Oswpia BeAtiotonoinong, Ekd. Néwv
Texvoloylwv, 2005. Kwdikog BLBAiou otov EuSoEo: 3483

Ozwpla Atatapaywv kat Aoytopog Metapoiwyv | @3 | A1 | ECTS 5

Oswpla SlaTapOXWY KOl QOUUMTWTLIKA ovarntiypata: Kovovikeg kal SLopopdeg
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SlatapayEg. Mpapuikd mpoPfAnuata Wotipwy (Bewpia  Rayleigh-Schrodinger).
Mpooéyylon WKB. ZupBoAlopol O Kal 0, QCUUTTWTIKA QVOITUYHOTO, OCUUMTWTLKEC
duvapooelpég, ABpolon  OOUUTTWTIKWY  OElPWV.  ACUUTITWTIIKO  QVATTTUYHO
OAOKANPWHATOG: OAOKANPWON KATA TapAyovieg, ouvaptnon Tlaupa, £KOeTko
olokAnpwpa Ei(x) kot AoyapOuwo olokAfpwpa li(x), olokAnpwpa ocuvaptnong
oddaApatog, péBodog Laplace kat Anupa Watson, pébodog otdoiung ¢aong, pébBodol
OOYHATIKOU onueiou kot péEBodog tng mo amdtoung kabodou, oAokAnpwpa Airy,
OQOUMUMTWTIKOC UTIOAOYLOMOG aBpOoLlopATWY. IUVOPHUOYH OCUMMTWIIKWY OVOTTTUYMATWY
Kall Bewpla oplakoU oTpWHATOG. AvwHaAa onpeia dladoplkwv EELOWOEWVY, ACU UTTTWTLKA
avantuypata Aboswv, Bswpnua Liouville.

e Noylopog petafolwv: MetaBoAn cuvaptnooeldouc, avaykaio cuvenkn yla akpotarto,
eflowoelg Euler, ouvaptnoosldy moMwv petafAntwv. MpoPfAnuata  ehayiotng
Sladpoung: To MPOPANUa TNG PBpaxlwotoxpodvou, n apxn tou Fermat. MetofoAikn
mapAywyog, TPoPANRUata UETABOAWV O N SLOOTACEL], TOPAUETPIKA TPOoPARuOTA
HETABOAWY, LOOTIEPLUETPIKO TIPOPANUa. Mevikr pHetaBoAn ouvaptnooeldouc, ouvaptnon
Hamilton, cuvBrikec Weierstrass-Erdmann, kavovikn popdr Kol TpwTta OAOKANpwWHATO
Twv eflowoewv Euler, kavovikol petaoxnuatiopol, apyxn slaxiotng dpdong, eflowoelg
Euler-Lagrange, efiowon Hamilton-Jacobi. Oswpnua Noether kat vopoL Siatrnpnong.
MpoPAAuata pe &eopolg. Tetpaywvikd ouvoptnooeldy kot 6egltepn petofoln
ouvaptnooeldolg, cuvlrkn Legendre, Ikavég cUVORKEG ya acBevn Kol LOXUPA akpOTATA,
avaAloiwto odokAApwua tou Hilbert. Ebappoyég os cuotiuata pe amelpoug Paduolg
eheuBepiag. MéBoboc Euler, pébodoc Ritz, uéBodog Galerkin, pébodog Kantorovich.

BiBAoypadia

1. Logan David J., E@apuoouéva MaSnuartika, ITE, Noaven. ExS. Kpntng, 2010. Kwdikdg
BBAiou otov ELS0E0: 236

2. KuBevtidng 0., Aoyioudc MetaBoAwy, EkS. Zrtn, 2" ékS., 2005. KwdwocBiBAlov otov
Eubofo: 11078

3. Kapudag N. I, Aoytouog MetaBoAwv, EkS. TUOAa, 2013. Kwdwkog BLBAiou otov Eudolo:
18548673

4. Bépyadog |, Madnuatikéc Médodot Quaiknc Il, EkS. Zuppetpia, 6n €kd., 2004, Kwdikdg
BiBAiou otov EUS0E0: 45250

5. Bender C. M., Orszag S. A., Advanced Mathematical Methods for Scientists and Engineers

— Asymptotic Methods and Perturbation Theory, Springer, 1999.

Gelfand I. M., Fomin S. V., Calculus of Variations, Dover, 2000.

Lagerstrom P. A., Matched Asymptotic Expansions, Springer, 1988.

Bleistein N, Handelsman R. A., Asymptotic Expansion of Integrals, Dover, 2010.

O 0 N o

De Bruijn N.G., Asymptotic Methods in Analysis, Dover, 2010.

Mop@okAacpatikn kot YroAoyiwotikn l'ewpetpia | ©3 | A0 | ECTS 5

MopdokAaopatikd cUvola Kal n yewHeTpia Toug: OpoloTnTa, OLAOTACEL, OUVAULKO
oUoTNUA, EMAVOAQUPAVOUEVO CUCTNUO CUVAPTHOEWY, ULYadikr, avaAuTikr Suvaulkn, to
ouvola Julia kat Mandelbrot, umoAoylotikéc HEBOSOL KATAOKEUNG Kal YpadLKAG
QVaIAPACTACNE TOUG L TIG U0 KL TIG TPELG SLAOTAOELG. IXESLACUOC Kal avaluon Hebodwv
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eMelepyaoiog yEWUETPLKWY SESOUEVWV: YEWUETPLKOL XWPOL Kol AAYVEBPIKEC AVATIOPACTACELG
onueilwv, guBelwV Kol KOUMUAWY YPOUHWY, EMUMESWV, ETULPOVELWY, K.A., YEWUETPLKOG
SUlopOG, uTtoSLaLPETELG TOU Xwpou Kat dlatagelg emidavelwy, To Oswpnua tng {wvng Kal ot
edappoyég tou, akolouBieg Davenport — Schinzel kot edappoyég avtwy, Kupto mepiPAnua
onueiwv kat alyoplBuol e€evpeong tou, Slaypdupota Voronoi kot tplywviopoi Delaunay,
TPOMoL UTtoAoYLlopoU Twv, AUCELS o TpoPARUATA YELTOVIiAG, TPLYWVIOMOL onuelwv Kot
Slatatewv, ehaAPHUOYEG, TEXVIKEG avalTtnong ava meploxn: 6évépa umodLaipeonc, TEXVIKEG
Baclopéveg oe tuxaia Selypata, omweg € — Siktua Kol € — TPOOEYYIOELG, TAPAUETPLKN
avalitnon, £papUOyEC OE POUTIOTIKN, OPAOCN UTIOAOYLOTWY, ypPAbLKOG KOl TEXVNTOG
oxedlaouoc.

BiBAoypadia

1. De Berg Mark, Cheong Otfried, Van Krevelt Marc, Overmars Mark, YmoAoyiotikn
lewuetpia — AAyoptduot kat Epapuoyec. Kwdikoc BLBAiou otov EVS0E0: 12407978

2. Eulpng T., Ymodoyiotiy lewuetpia: Mo Zuyypovn AAyopiSuikn lMpoogyyion. Kwdikog
BBAiou otov EVS0E0: 13936

3. Mmouvtng Av., O Oauuactog¢ Koouo¢ twv Fractal. Kwdikog BiBAlou otov EuSofo:
50659163

Texvnt) Nonpoovvn | @3 | A0 | ECTS 5

Baokég évvolec. lotopika Sedopéva. Avamapaoctacn mpoBAnudtwy. AAyoplBuot (tudAng Kat
kateuBuvopevng) avalntnong. Nvwon, avanapdotacn yvwong (AoyLkr), SOUNUEVN KAVOVEC).
EvaAAaKTLKEC CUAAOYLOTIKEG (Ue aBeBalotnta, He acddela). ZUCTAUATA YVWONC. ZXESLOOUOC
EVEPYELWV. AUTOVOUQ TIPOYPAUUATA (TPAKTOPEG) KAl Katavepnuéva cuvothuata TN. Mn
OUMPOAKN Aoyikny (yevetikol oAyoplBuol, veupwvika Siktua). Edapuoyég (emefepyacia
dUOIKNG YAWOOoOC, LNXOVLIKH OpOoN, POUTTOTIKN).

BipAoypadia

1. BAayaBag ., Kedbalag M., Bachewadng N., Kokkopag @., TakeAAapiou H., Teyvntn
Nonuoouvn. Kwbdikog BiBAlou otov ELSoEo: 12867416

2. Stuart Russell, Peter Norvig, Texvnty Nonuoouvn: Mia ovyxpovn mpocgyyton. Kwdikog
BBAiou otov EUG0E0: 13909

AplOuntkn Eidvon Arag@opikwv E§lowoewv | 03 | E1 | ECTS 5

o AplBuntikn emiluon mPOBANUATWY apXlKwV ouvBnkwv ylo XuvnBelg AlopOopLKEG
E€lowoelc (uéBobdoL Euler kal Runge—Kutta, moAuBnuatikéc uEBoOOL, AkopmTa
OUOTAUATA KOL AMOAUTN eVCTABELQ).

e AplBuntikn eniAucn cuvoploKkwv MPoBANUATWY SUO onNUEiWV.

e Ewoaywyn otnv aplBuntikn emiluon Mepikwv Aladoplkwy Eflcwoswv pe peBodoug
nenepaopuévwy dtadopwv (e€lowoelg Laplace, Bepuotntag, Kupatiki e€lowaon).
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Eloaywyn otig ueboddoug Galerkin—menepaouévwy oToLxeiwv.
MPOYPAUUATIONOG KoL LEAETN TwV peBodwv pe xprion Matlab/Python.

BiBAoypadia

1.

. Akpipng, B. AouyaAng, Apiduntikéc MeéSobot yia Mepikéc Alapopikéc EElOWOELC,
lwavvwva, 2005.

. C. Pozrikidis, AptOuntikéc YrmoAoyiotikéc MeGobot otnv Emiotriun kat tn Mnyxavikr. Ex6.

TTOAa, 2006. Kwbikog BLBAiou otov EUSoEo: 18548823

I. A. AkpiPng kat B. AouyaAng. Aptduntikéc MeéBodbot yia Zuvnideic Atapoplkég EELOWOELC,
Mav. EkS. KpNtng, 2n €kd., 2015. Kwdikog BLBAiou otov EVSoo: 59366690

MwupAic N., AptSuntikri Avaiuon, 2" ékS., 2017. Kwdwdc BLBAiou otov EUS0fo:
77112304

. 2appng I., Kapakaoidng ©., AptBuntikég MéBodol kat Edappoyég yia Mnxavikoug, 4n

€kb., 2017. Kwbikog BLBAlou otov EUSoo: 68373915

Npo6o0eto ALSAKTIKO YALKO

6.

M. MAs€ovoakng. M. XatinmavteAibng, AptSuntikn Emiluon Mepikwv Alapopikwv
Eéiowoewv. HAektpovikd ArtoBetrplo KaAAutog, 2015.

Oewplia EAéyyxov | ©4 | A0 | ECTS 5

MaBnpaTIKA LOVTEAA PUOLKWY CUCTNHATWV.

Meplypadr CUCTNUATWY LE CUVAPTNON HeTadOPAG, 1 LUE LoPd XWPOU KATACTOONC.
MéBobo¢ Segre-Weyr yla tnv eUpeon tn¢ Jordan popdng evog ypap kol TeAeoT).
JUVOPTAOELG TETPAYWVLIKOU Ttivaka. Juvaptnoelg 1(t), 6(t), uetaoxnuatiopog Laplace.
Mevikn AUoN YPAUUIKWY SUVOULKWY CUCTNHATWY EEAPTNUEVWYV ATO TOV XPOVO.
AUVOLKOC XAPOKTNPLOUOG TTOAWY Kal pnSevikoU SuVOpLKOU GUOTAUATOG.
EAeyEluotnta, mapatnpnolotTnTa.

Oewpla realisation. Enavatpododotnon.

Euotabela (yevikn Bewpia). Oswpnuata Liapunov.

Kpttiipla evotaBelag yia Mpopplkd AUVa LKA ZUCTHUOTOL.

BiBAoypadia

1.

2.

BapbouAdkng A.l, Ewoaywyri otn Madnuatikny Otswpia Znudtwv, ZUOTNUATWY, Kol
EAgyyou, T.A’, EkS. TUOAa, 2011. Kwbikoc BLPAlou otov EUSoEo: 18548653

A.-l. BapdoulAdkng, Ewoaywyrnn otn Malnuatiki Ocwpla Znudtwy, ZUoTHUATWY, Kol
EAgyyou, T.B’, EkS. TUOAa, 2011. Kwdwkdg BLBAiou otov ELS0E0: 18548648

Nise, N.S., Suotruata Autoudtou EAgyyou, Ek. Douvtag, 7n €k6., 2016. Kwdkodg BLBAilou
otov EUS0€o: 59380555

Dorf R.C., Bishop R.H., ZJuyxpova Juotriuata Autoudtou EAEyyou, ExS. TUOAa, 13n €k6.,
2017. Kwdikog BLpAiou otov EVS0o0: 59396181

Sontag E.D., Mathematical Control Theory, Springer, 2" ed., 1998.

. Zabczyk J., Mathematical Control Theory — An Introduction, Birkhauser, 2007.
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E€sliktikoi AAyopiOpor | ©3 | A0 | ECTS 5

To yevikd mpoBAnua tng BeAtiotomoinong, KABoALKA Kol TOTLKA €AAXLOTO. JUVONKEG
apLotoTNTO¢ Ot TpoPANUaTO XwPlg meploplopous. AAyoplBukn Soun, @Bivouoeg
SleuBuvoelg, Mpappikn avalntnon. BeAtiotonoinon umo cuvbnKeG KAl CUVAPTIOELG TTOLVAG.
Eloaywyn otov EEeAiktikd YmoAoywopo (Evolutionary Computation) kot otn Nonpoouvn
Junvwyv (Swarm Intelligence). Zto mAailowo tou padhipatog séetalovral, Petatld dAwv, ol
Baoikég apxeg nebBodwv omwe ot Mevetikol AAyoplBuol (Genetic Algorithms), ot E€eAiktikol
AAyoplBuol (Evolutionary Algorithms), n BeAtiotomoinon Zunvoug Iwpatildiwv (Particle
Swarm Optimization), ot AwadopoeEehiktikol AAlyoplBuot (Differential Evolution) kat n
BeAtlotomoinon e amolkie¢  puppnykwv  (Ant  Colony  Optimization). Emiong,
napouotalovral epoployEg pe Eudaon oe poPAnuata KaboAikrg Bektiotonoinong (Global
Optimization) ano Stddopa EMOTNUOVIKA KoL TEXVOAOYLKA Tedia.

BiBAoypadia

1. Michalewich Z., Fogel D., Movtépvec Eupetikéc MeBobot yia thv Emiduon MpoBAnudtwv,
Ek&ooelg M.X. MaoyxaAibng, 2n €kd., 2012. Kwdikdg BLBAlou otov EVdoEo: 13257027

2. Mapwakng I, Mapwakn M., Matoatcivng N. @., Zomouviéng K., Medeupetikoi kat
géeliktikoi adyoptduol oe mpoBAnuata Stotkntikic emtothiung, ExS. KhewdapiBuog, 2011.

E€0puén kat Avaivon AsSopévwv Meyaiov ‘Oykov | @3 | A0 | ECTS 5

o Efoputn O6ebopévwv kat avakaAuvPn yvwong. NepiAnPn twv texvikwv €EOpuéng
dedopévwy Kal ekpadnong pnxavwyv. Melétn pe mapadelypata otnv opadomnoinon, Ty
Katnyoplomoinon kot Ty e€6puén mpoTuTIWV.

e Opadomoinon. Taflvounon Ttexvikwv opadomoinong: He Bdaon v amnootaon
(Slaxwplopadg, kévtpa Bapoug, yeltviaon), Le BAon TNV MUKVOTNTA, LEpapXLKOL evavTiwy
Tunpatikol. MéBodol opadomoinong e Baon to kévipo Bapouc (k-means), Lepapyikn
opadomnoinon (CUYXWVEUTIKA Kal SLYaoTikN), opadomnoinon Baclopévn otnv TUKVOTNTA
(DBSCAN).

e Movrtéha katnyoplomoinong kat mpoPAedng. Ekuadnon povtéAwv. Eme€nynon évavtl
npoBAedneg. Taflvountég kat Seévdpa amoddoswv PBacilopéva o KOVOveS. APeAng
taflvountég Bayes. Baowkd povtéda ekpabnong pnxavwyv (K-mAnoléotepol yeltoveg,
YPOAUULKN Slakpltiki avaiuon, SVM, cuvduooTikeg uEbodol).

¢ Meilwon Siaotaong oe dedopéva peyaiou oykou (Avaluon MNMPpwTEVOUCWYV JUVICTWOWVY,
Tuyaieg MpoPoAég, MapdAAnAeg puebodol).

o E&Oputn mpoTtUMWV Kal Kavoveg cuoxEtiong. E€opuén mpotumwy vPnAng ouxvotntag
Kol KAvoveg UPNAAG epmiotoolvnG. METPLKEG EVOLADEPOVTOC YLA KAVOVES KAl TIPOTUTIA.

o Asgbopéva peyalou OYKOU KOL Qvayvwplon KOWWVIKNG cupnepldopds. Texvoloyieg
anoktnong Kal dlaxeiptong SeSopévwy pPeyalou oykou amo to dtadiktuo.

e EfOputn oe péoa kowwvikng Siktbwong - EEO6puén Kelpévou. MapakoAolBnon Twv
KOWWVIKWV TACEWV. BOOIKEG apxég otnv €€6pufn yvwung Kal avaAucohn VOnUATwV.
JUOTAUOTO CUCTACEWV.
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Edapuoyég otn Bloiatpikn, yovidlakeg ekdpacelc mAnbuouwy, e€6puén o akoAoubieg
DNA.

Ontikomoinon 6edopévwv  ywo TNV  availuon. BaolkéC apxéG TNG  OMTKNAG
oavarnapaoctoong debopévwy: Lepapyieg, Slktua, XAPTEG, XPOVOOELPEC, XWPOXPOVLKA
bebopéva, Kelpevo.

BiBAoypadia

1.

Margaret H. Dunham, Data Mining. Kw&kog BiBAlou otov EVS00: 395

2. AA. Navomoulog - . MavwAomouldog, Ewcaywyn otnv EEopuén Aedouévwv kot Tig

AmoOnkeg Aedouévwy. Kwdikog BipAiou otov ELS0Eo: 3079

. Zaki M. J.,, Wagner M. JR., Eé0puén kat AvaAuon Aebouévwv: BaoLKEG EVVOLEC Kol

aAyoptduot. Kwdikog BLBAiou otov Edofo: 68386089
Tan Pang - Ning, Steinbach Michael, Kumar Vipin, Etcaywyn otnv edpuén Sebouévwv.
Kwdkoc BLBAlou otov EVS0E0: 18549105

Eltcaywyn otn Madnpatikn Biodoyia | ©4 | A0 | ECTS 5

Eloaywyy otnv pabnuatiky poviehomoinon PLOAOYIKWY CUCTNUATWV: Movo-
TANBUOULOKA paBnuatikd povieha e€EAENG-n e€lowon Malthus. H Aoyiotikn e€iocwon
LE OUYKOWLON).

AlakpLtd povo-mAnBuopiakd povtéha. Edapuoyes: Movo-mANBUGULKA oVTEAD €EEALENG
KOPKLVLIKWV KUTTAPWV.

Eloaywyn oe ouvexn Habnuatikd povtéAa aAAnAemidpwvtwv mAnbuopwv: Movtéha
KuvnyoU BnpAUATOC KAl LOVTEAQ AVTOYWVLGUOU.

Mn-ypapulkd cuotiuata oto eminedo kot edappoyeg otn Mabnuatikry BloAoyia:
MaBnuatikd povtéda xnuikwv avtidpacswv: H avtidpaon Belousov-Zhabotinsky. To
ouotnua Se’lkov kat o kKUKAOG Tou {oxapou.

MaBnuatikd LovTEAQ HETAS00NC MOALWY OTOUG VEUPWVEG.

O unxaviouog tng duaxuong kat Madnuatiky Bloloyia: Elocaywyn oe poabnuotika
povtéAla Mepikwv Atadopikwv EElowoswv.

Obelovta kUpata kal epapuoyég otn Mabnuatikry Bioloyia. Edapuoyn: H e€iocwon
Fisher-Kolmogorov.

EMOUMNTEG TPOAMAITOUMEVEG YVWOELG: Auvaulkd uothupata, Mepkég Aladopikég
E€lowoelc.

BiBAoypadia

1.

D. S. Jones, M. J. Plank and B.D. Sleeman, Differential Equations and Mathematical
Biology, CRC Press, Taylor and Francis Group, 2009.

Np6o0eto ALSaKTIKO YALKO

2.

Kounvéag, 2., Xapupavdapng, E., Madnuatiki MovteAomnoinon. 0vEeopog EAANVIKWY
Axkodnuaikwv BiAodnkwv, 2016. Atabéoipo oto: http://hdl.handle.net/11419/6325.
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OAokAnpwTtikég EElowoeig | 04 | A0 | ECTS 5

Tafwwounon twv OMokAnpwtikwv E€lowoswv. MepLKEC ONUOVTIKEG TOUTOTNTEG.
Avaywyn mpoBANUATWY 6€ OAOKANPWTLKEC EELOWOELG.

OhokAnpwTtikol Metaoxnuoatiopoi: Metaoxnuotiopol Laplace, Metaoxnuatiopot
Laplace pepikwv €161KwV cuvaptHoswy, EGAPUOYEC Twv Metaoxnpatiopwy Laplace otig
Aadopikég E€lowoelg. AANAoL OMokAnpwrtikoi Metaoynuatiopot (Fourier, Hilbert,
Mellin).

OMokAnpwTikég E€Llowaoelg Volterra: OhokAnpwTtikég EELlowoelg Volterra B’ eldoug, Zelpég
Neumann, M£B6odog Twv dladoxikwv mpooeyyioswv, MéBobdog Tou MeTaoxXnUATIOUOU
Laplace, Mupnvag dtadopag, OAokAnpwTtikég E€lowoelg Volterra a eidouc.
OMlokAnpwtikég E€lowoelg Fredholm: E€lowoelg pe Staywpiolpo mupnva, Fredholm
Alternative. OAokAnpwrtikég eflowoelg Fredholm pe oupuetplkd mupnva, KAaoukn
Oewpla Fredholm.

Juvaptnoelg Green: Mn opoyeveig ouvnBelg dladopikeg eflowoelg, Kataokeun twv
Juvaptnoswv Green.

Yrapén twv AUoswv-Baokd Oswpnuata otabepol onpeiou: Xwpot Banach, Xwpol
Hilbert, Bewpnua otabepol onueiov Tou Banach, ebapuoyEg oe mpoPARLATA APXLKWV
TWWV Yyl OAOKANPWTIKEG elowoelg. Dpayuévol YpappLKOL TEAEOTEG, ZUMMAYELG Kall
MANPWC ouvexelg Teheotég, EdopuoyEC oe TPOPANUOATO  OPXLKWY TLHWV Yl
OAOKANPWTIKEG EELOWOELC.

BipAoypadia

1.

o vk w

Ntouylag 2. K., OAokAnpwrtikéc Eélowoelg, ExS. Tuppetpia, 2010. Kwdikdg BLBAlou otov
EU60Eo: 45463

Jwadapikag M. A., OlokAnpwrtikee Eéiowoetg, EkS. Mav/piou Natpwv, 2009. Kwdikog
BBAiou otov EUS0E0: 3615

Pipkin A. C., A Course on Integral Equations, Springer, 1991.

Kress R., Linear Integral Equations, Springer, 3 ed., 2014.

Porter D., Stirling D. S. G., Integral Equations, Cambridge Univ. Press, 1990.

Wazwaz A.-M., A First Course in Integral Equations, World Scientific, 2 ed., 2015.
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MAOHMATA EINIAOTHXE ®YXIKHX (E®)

TFeviki) ®vown 1| ©3 | A1 | ECTS 5

Mnxavikr: (a) Kwnuotik oe pia kot Suo Slaotaocelg, cuothpata avadpopdg Kot
YOAAOLIKOG LETOOXNUOTIOUOC, KUKALKA Kivnon, oXeTKN kivnon. (B) Auvopikn kat vouol
tou NeUtwva, TPB, YPOUULKA opun, dlatrpnon opung. Baputnta kot vOHOG TNG
MNaykooutag EAENG. (v) Epyo kal evépyela, KvNTikn Kot SUVOULKN EVEpYEL, Slatripnon
eVEPYELAG, KPoUOELS (6) Suvaulkn otepeol owuatog, pomn adpavelag, otpodoppn,
Swatpnon otpodopung, TEPLOTPOPN OTEPEOl  OCWHATOC,  KLWWNTLKA  EVEPYELD
Tieplotpodng, KUALon.

Tahaviwoelg kat Kopata: EAe06gpn taAdviwon Kol oAl apupoviky kivnon,
HoONUaTIKO Kol GUOLKO eKKPEUEG, UTIEPOEON APOVIKWY KIVAOEWV, TOAAVIWOELS UE
anooBeon, e€aVOYKAOUEVEG TAAAVTWOELG, CUVTOVIOMOC. Kupatikr kivnon, emimeda kot
odalplKA KUHATO, NXNTIKA KUPOTA KAl 0KOUOTIKN, ¢awvopevo Doppler, emoAAnAla kot
OTACLUO KUHATOL.

Oepuoduvapikn: Ospuokpaoia Kal WBavikd agplo, KVNTIKN Bewpla asplwv, KATavoun
Maxwell, ecwteplkn evépyela, BEPUOXWPNTIKOTNTA, TIPAYHOTIKA OEPLO, KOTOOTATIKEG
€€LOWOELG LOAVIKWVY KAl TTPAYHOTIKWY aepiwy, KNtk Bewpla agpiwv, 10¢ VOUOG TNG
OepUOSUVALKNG, OVTLOTPEMTEG KOL HN OVILOTPEMTEG Sladlkaoleg, evrpormia Kot
BepuoTNnTa, 20 VOUOC TNG OgpLOSUVOULKNG.

BipAoypadia

1.

Halliday D., Resnick R., Walker J., Quoaikn (Mnxavikr, Kupatikn, Ogppoduvapiki,
HAektpouayvntiouog, Omtikr), ExS. Gutenberg, 2014. Kwdikdg BiBAlou otov EUbdofo:
41959145

. Serway R.A., Jewett JW. Quowki} yla €moTiuoveg kat pnxavikoug (Mnxavikn,

Tadavtwoeig kot Mnyavika Kouata, Ospuoduvapiikn, Zxetikotnte), Exd. KAelddplbpog,
8n €k&., 2012. Kwbikdg BLBAlou otov ELSofo: 22750100

. Giancoli C. D., Quoikn - Apxéc kot Epapuoyeg, ExS. TUOAa, 7n £€k8., 2018. Kwdikog

BiBAiou otov ELG0E0: 59415176

Feynman R., Leighton R., Sands M., Ot éiaAééeic uaotkric tou Feynman (Mnyavikri-
AktivoBoAdia-Oepuotnta), t. A, EkS. TUoAa, 2009. Kwdikdg PBiBAlou otov EUSoLo:
18549085

Kittel C., Knight W. D., Ruderman, M. A,, Helmholz A. C., Moyer B. J., Mnxavikn, Nav. EKS.
E.M.M., 1998. Kwdwkog BLBAlou otov ELSoE0: 32761

Metewpoloyia | ©3 | A1 | ECTS 5

H atpuoodalpa tng yng: Eloaywylkég €vvoleg, Méyebog tng atpocdalpag, Ivotacn
KOTWTEPNG atuoodalpag, HAlakn kol yAwvn aktivoPfolia, Ospuokpacia, MNicon, AnAd
atpoodalplkd povréda, Yopartuol.

Oeppoduvaplkn TG atpuoodatpag: Kataotatikr eicwon, Ogpuoduvapika aglwpara,
INUOVTLKEG BEpUOBUVAULKEG HETOBOAEC OTNV aTtuOodaLpa, ITATIKA TNG ATHOohALPOG,
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looppomia otnv atpocdapa, Katakopudn BepuoPabuiba & esuotdbela, Auvapikn
Bepuokpaocia & svotabela.

Quowkn vedwv: ZUPMUKVWON Twv UdpATHWY, Oewpleg oxnUATIOMOU TG PBPOXAS,
Taflvounon twv vedwv.

Avvaplikni tng atpoocdalpog: Auvapelg mou kabopilouv tnv kivnon, EElowoelg kivnong,
Kivnon avépou oto oplakd otpwua, Mevik Kukhodopia tng Atpoodatpag, Avepol otnv
emupavela tou mAavitn, Avepol otny Tponoadatpa — AaktuAlol Hadley, Makpd kUpota
otnv Tponocdalpa (kupata Rossby).

Kalpwad ocuotriuata: XopoKtnpLotikd aepiwv palwv, Métwna — Eidn petwnwy, YPEoelg,
AvTIKUKAWVEG, KukAoyéveon.

Juyxpova O¢pata: Mpoyvwaon Kalpou, KAyotikr aAlayn.

BipAoypadia

1.

Taxoapdvoylou X. 2., Makpoyidvwvng T. |., levikh ustewpodoyia, EkS. Zrjtn, 1" ék8., 1998.
Kwdkoc BLPAlou otov EVSoEo: 11142

Makpoylavvng Tiu., Zaxooapavoyhou X.X., MaOnuata Mevikn¢ Metewpoloyiog, Ekd. XAPIX
M.E.M.E., 3" ék8., 2004. Kwdwkd¢ BLBAiou otov EUS0o: 6808

. OAokag A.A., Mabnuata Metewpoldoyiag kat KAwwatoAoyiag, EkS. Zntn, 2n €k6., 1997.

Kwdwog BLBAiou otov ELS0Eo: 11083
Metagag A., Mnoaptlwkag A., Etocaywyn otn Auvauiky Metewpoloyia, EkS. M. Mapikou,
2012. Kwdkog BLpAlou otov ELS0E0: 22768957

MepBarrovtikn Puowkr) | 04 | A0 | ECTS 5

Mpoghevon, ouotacn Kal GUOLKEC LBLOTNTEC Tou aépa. Ekdpaon Tng moootntag Twv
OUOTATIKWY OTNV atpoodalpa. looppormia otn oUOTACN TWV OEPLWV CUCTOTIKWV.
Awaduyn agpiwv oto Slaotnua.

Oeppoduvaplkn tng atpocdatpag: Nopol Twv agpiwv. MetafoAr Tng MUKVOTNTOG Kol
niieong pe to LPoc. Yépootatikn elowoan.

AnAd atpoodatpika umodelypata. AStaBatikeég diepyaaoieg. YWOUETPpLKA KALAKA TNG
nieong. Ydpootatik e€lowon yla OSLOPOPETIKA OCUOTATIKA. ALOXWPLOUOG aegpiwv
OUOTATIKWY. ATLOODALPLIKEC TIEPLOXEC.

OUonN KAl XapaKTNPLOTLKA TNG aktwoBoAiag Tou nALou, TNG yNng Kot tng atpuocdalpag.
AKTWVOUETPLKA HeYEDN. Edappoyny twv VvOUwv TOU HEAAVOC owHaAToC. Ekmounn
oktwvoPoAiag amod mpayuatiko cwpa. Evepyog Bepuokpacia.

BoowKEG apxeEG TNG O1adoong HOVOXPWHATIKAG okTtlvoBoAiag otnv atuocdatlpa
(amoppodnon - okédaon). Ontikd BabBog. MetafoAn tng amoppoddnong aktvoBoAiag
Le to Uog. Oswplia Tou Chapman.

looppomia aktwvoBoAiag nAtakn —ynvng aktoPoliag. To dalvopevo Tou Bepuoknmiou.
E€lowon tng kivnong aéplag palag. Auvauelg os meplotpedoOpevo cloTnUa. AUvapn
BapoBabuidag, Qavopeveg SUVAUELG. ELSIKA CUOTIATO CUVTETAYLEVWV.
ewoTPOPIKOG AVEUOC. OEPULKOC AVELOG. MEVIK KUKAOdOpia TG atuoohaLpag.
Evepyelakéc €flowoelg katd tnv kivnon aéplag palog. E€lowon tng ouvéxelag.
Katakopudog avepoc.

MéBodo¢ Twv Slatapaywv. Atpoodalpikd KOpata. ITpoBAouog. Opoypadikd KUpATA.
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KOpata Rossby.

Eloaywyn. KAtpakeg meptfparloviikwy npofAnuatwy. QwTtoxnulky pumavon ooTIKWY
TMEPLOXWV: AlTLa, XOPAKTNPLOTIKA, ETUTTWOELG.

MNepibepelakn pumaveon - 0&wvn amobeon: Tlevikd. Quolkoxnuikég Slepyaoieg
nepldePELOKNG pumavong. Emumtwoelg ota §acn Kal ot KAAALEPYELEG, OTO LUSATIKA
OlKOOUOTHMOTA KOl ota Ktipla. MeydAng kAlpakag petadopd agplwv punMwy otnv
Eupwrmn.

KAwpotiky oAAayr): Ekmoupmég Beppoknmikwv oepiwv. O polog twv Alwpoluevwy
Jwuatdiwv. Emmtwoelg tng KAWATIKAG aAlaynG. MeAovTikéG TpoPoAég. AleBveig
OUVONKeC.

BipAoypadia

1.

Zepedog X., Ewoaywyika Madnuata otn Quatkn g Atuooeaipag, Eks. Namacwtnpiou
& ZIA O.E., 2009. Kwdwkog BLBAlou otov EuboEo: 9636

. Nalapidne M., Atuoopaipikl) Purtavon e Stotyeioa Metewpodoyiac, EkS. A. T{loAa & Yol

A.E., 2010. Kwbkoc BLpAiou otov EUdofo: 18548841

. Kaoowpévoc M., Quatkn MeptBaAdovrog, EkS. KAedaplBuog, 2017. Kwdikog BLBAlou otov

E0S0€0: 68386041

MNpo6o0eto ALSAKTIKO YALKO

4.

Katoadpadocg M., Mavpopotidng H., Etoaywyn otn @uolkli the ATUOO@EALPAC KoL TNV
KAwatiky AAAayn, EAAnVika Akodnuaikd HAektpovikd Juyypdupato kot BonOiupata -
AmnoBetnplo KaAAutog, 2016.

XaAboUnng X., Elcaywyn otnv Atuoopatpikri Quatkr), EAANVIKA Akadnuaikd HAeKTpovIiKa
Juyypaupora kat Bondriuata - ArtoBstrplo KaAlurog, 2016.

Tewopolroyia | ©4 | A0 | ECTS 5

Eloaywyn otn Zelopoloyia

Jtolyeia Bewplag eAaoTikOTNTAG

Jtolyeia Bewplog EAAOTIKWY KUUATWV

Tdon kal napapopdwon - EAaoTika kUpota Ywpou

Opyava avaypadng Twv CELCUWY

JeloUIKA KUpaTa Kal S1adoon aUuTwV 0TO ECWTEPLKO TNG YNG

Jelopopetpia - NPoodlopLOUOG TWV CUVTETOYHEVWY TNG €0TlaG TOu oelopol -MéEyeBog
KOlL EVEPYELO OELOUWV.

H yéveon Twv celopwv - TpOMOL KAl aiTia YEVECSNC TWV CELOUWY. XWPELKN KATAVOUN TwV
OELOMWY XPOVIKN KOTOVOWN TNG Oopkng dpaong. Epunvela tng yéveong katl tng
XWPOXPOVLKNAC KATAVOLLNG

Mpdyvwon Twv OEOUWV

MOaKPOOKOTUKA QTOTEAECUOTA TWV CELOUWY. ATIOTEAECUOTA TWV CELOUWY oTo £€8adog,
otn BdAaocoa, oto vePO, OTLG KATAOKEUEG. EMidpaon Twv OELOUWVY 0TOUG avBpwrou Kot
ota {wa.

Texvntécg Sovnoelg

JelopoAoyla tng oeAnvng

MaPAUETPOL TOU OELOULKOU PHYHOTOC KOL OELOULKEC LEBOSOL KaBopPLoUOU Toug
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BiBAoypadia

1.

Toeléving A., levikn Zetouoloyia, T.A, EkS. Liberal Books, 2016. Kwdwkog BipAiou otov
Eu60o&o: 59395397

MNamnaddyxog B.K., Kapakadiong I.®., Xatindnuntpiov N.M. Etcaywyn otn Zetouodoyia, ExS.
Zntn, 2005. Kwdikog BLBAlou otov EUdogo: 11254

Toeléving A., ZUyxpovn Zetouodoyia, T.A., ExS. Manmacwtnpiou,1997. Kwdwkog BipAiou
otov EU60&0: 9773

F'evikn ®vowkn 11| 04 | A1 | ECTS 6

HAektpopayvntiopdg: Nopog Coulomb, nAektpikd medio kal Suvapiko, por) NAEKTPLKOU
nebiou kal vopog Gauss, KATavoUEG ¢opTiou, aywyol o€ NAEKTPOOTATIKY LOOPPOTILQ,
XWPNTLKOTNTA KoL SINAEKTPLKA, EVEPYELX ATOBNKEUEVN O NAEKTPLKO TIeSio, NAEKTPLKO
pebpo Kot avtiotaon, KUKAWPOTA cuvexoUg pelpotog Kot kavoveg Kirchhoff, ddption
nukvwtn. 180tnteg payvntikoL mediou kat kivnon ¢optiouv os avutd. Avvaun Laplace.
AOvapn og psupatodopo aywyo. Mnyég payvntikol nediou. Nopog Biot-Savart. Nopog
Ampere, Nopoc Gauss oto payvntopd. Emaywyr kot vopog Faraday. Autemaywyn.
Evépyela payvntikoU mediou. HAektplkég TaAaviwoel. KukAwpoata evoOAAACCOUEVOU
pelpOTOG. Pelpa petatomniong, eflowaoelg Maxwell, NAEKTPOUAYVNTIKA KUATA.

ontikn: OUon Tou GWTOG. MEWUETPLKN OmTIKN: avakAaon, SltaBAacn, vopog tou Snell,
OXNUOTLOMOC eL6WAOU, KAToTTpa, Aemtol dakol Kal epapuoyEg. KUPATIKY OTTIKA: apxn
Tou Huygens, mepiBAaon kot cupBoAr, meipapa SUTARG oxloung Tou Young, epiBAaon
amd OTEVEG OXLOMEG, OTTIKO dpayua epiBAaong, Staomopad kat okedaon. NMoAwon.

BiBAoypadia

1.

Halliday D., Resnick R., Walker J., Quoikn (Mnxavikr, Kuuatikn, Oepupoduvapiki,
HAektpouayvntioudg, Omtikr), ExS. Gutenberg, 2014. Kwdikde BiBAlou otov EUbSofo:
41959145

. Serway R.A,, Jewett JW., Quoikn yla emotiuovec kat unxavikoug (HAektplouog kot

Mayvntiouos, Qwg kat Ontikr, Zuyxpovn Quoikn), Exd. KAewdapiBuog, 8n €xé., 2013.
Kwdkdc BLBAlou otov ES0E0: 22750112

Giancoli C. D., Quaoikn - Apxéc kat E@apuoyeg, EkS. TUOAa, 7n £k6., 2018. Kwdikog
BiBAiou otov ELS0E0: 59415176

Feynman R., Leighton R., Sands M., Ot 6&waAééeic @uotkng tou Feynman
(HAektpouayvntiouoc kot 'YAn), T. B, EkS. T{oAa, 2010. Kwdikog BLBAiou otov EUSofo:
18549000

. Griffiths J. David, Etoaywyn otnv HAektpoduvauikn (og évav topo), ITE, Mav. EkS. Kpntng,

2012. Kwdkog BLBAiou otov ELS0E0: 22691598

Ewcaywyr) otn ovyxpovn Puowt) | 04 | A1 | ECTS 6

H kBavtiky Bswpnon tou dpwtdg: AktivoBolia pédavog ocwpatog, vopog Rayleigh-Jeans,
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vopog Planck, ¢wtonAektpikd datvopevo, dpatvopevo Compton, GUUNMANPWHATIKOTNTA
KUpaToG-owpatiSiou.

H kBavtik Oewpnon tng UANG: To MAAVNTIKO POVTEAO Tou atopou, Bewpia Bohr, UALKG
kUuata de Broglie, meipapa Davisson-Germer, oHAdes KUUATWY Kol Slacmopd, apxn Tng
aBepfalotntag Béonc-opung Kal XPOVOU-eVEPYELAC, OULOUOG KUUATOG-CwUATLS0U,
kBavtwaon Bohr-Sommerfeld.

Ocguelimwon tng KPavtikng ¢puoikng: Epunveio Born, kupatoocuvaptnon ehelBepou
owpatdiov kat e€lowon Schrodinger, cwpatidlo oe KOUTI, OTATIOTIKNA onuoocia tng
KULOTOOUVAPTNONG KOL TApaATNPnolla  HEYEDN, QVOUEVOUEVEG TLUEC, OKAAOTIATL
Suvapikol, dpdypa Suvaplkol, cwuatiblo og KouTi, ApHOVIKOG TAAQVIWTNG, GALVOUEVO
onpayyas.

Atopa Me €va  nAektpovio: Atouo  udpoyovou, KBaviwon  otpodopuns,
KULOTOOUVAPTNGN UTO KEVIPIKEG SUVAELS, EVEPYELOKEG OTABOUEG, dalvouevo Zeeman
Kot elpapa Stern-Gerlach, spin nAektpoviou, aAAnAenidpacn spin-tpoxLac.

Atopa pe MOAAAQ nAektpovia: Atopo nAlou, amayopeutikiy apxn tou Pauli, nAektpovikn
doun atopwy, culeuén L-S, meplodikd cuoTnUA, aKTiveg X.

Zratotiky Duokn: Katavoury Maxwell-Boltzmann, kBavtikr otatiotiky Bose-Einstein
Kal aéplo pwtoviwv, KBavTikn otatiotikr) Fermi-Dirac kol eAevBepa nAektpovia Twv
UETAAAWV.

Laser: Anoppodnon, auBopuntn Kot eEaVOyKACUEVN EKTOUTY, avaotpodr MAnBuouwy
KoLt Aettoupyta tou laser, ebappoyec.

BiBAoypadia

1.

Serway R. A., Moses C. J., Moyer C. A., ZUyxpovn Quoikn, NMav. ExS. Kpntng, 2009.
Kwékde BLBAlou otov ESofo: 301

. Tpaxavadg 2., Ztoetwdng KBavrikn @uotkn, Mav. ExS. Kpntng, 2012. Kwdikdg BLBAlou

otov EU60€0: 22691137
Beiser A., Zuyxpovn Quotkn, Ekd. Aapdavog, 2001. Kwdikdg BiBAlou otov EVdoEo: 32034

Oeswpntikn) Mnxavikrn | @3 | A2 | ECTS 6

Oepehwdelg €vvoleg: Mnyavik UAKOU onuelou Kal CUOTAUATOG UAKWVY CnUELWV,
Seapol, apxn D’Alembert, cuvdptnon Lagrange.

Apxn Hamilton, eflowoelg Euler-Lagrange, cuvaptnon evépyslog kal dlatnpnon
EVEPYELAG.

Kevtplkég SUVAUELG Kal KEVIPIKA SUVAULKA, TIPORBANUa Twv dUo cwudtwyv (mpoPAnua
Kepler), Bewpnua Bertrand, okédaon, MPORANUA TWV TPLWV CWHUATWV.

Kiwvnuatik tou amoAUtw¢ otepeol cwpatog: OpBoywviol petaoynuatiopol, ywvieg
Euler, mapdpetpotl Cayley-Klein, Bewpnua Euler, TMemepaouéveG KOl OTELPOOTEG
otpodEg, duvapun Coriolis.

Auvaplky tou OmoAUTWG otepeol OWMOTOG: XTPodopUn KOl KLVNTLKN EVEPYELQ,
TAVUOTAG Kal pomn adpdveloag, eflowoelg kivnong Euler, ouppetplkdg otpofog,
LETAMTWTLKN Kivhon.

MIKPEC TOAQVTWOELC.
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Oewpla Hamilton kal petaoyxnuatiopol Legendre, apxn elayiotng Spaong, néBodog
Routh.

MepLOSIKEG KIVAOELC.

Aatapayxég kal Bewpnpa Kolmogorov-Arnold-Moser.

BipAoypadia

1.

H. Goldstein, Ch. P. Poole, J. L. Safko, KAaowkr) Mnyavikri, EkS. ®olvtac, 3" £k8., 2018.
Kwdwaog BiBAiou otov ELdoEo: 77108309

lwavvou M., Anootoldtog 0., Oswpntikry Mnyavikr, EkS. E.K.M.A., 2" ék8., 2007. KwbLkOG
BiBAiou otov ELG0E0: 68401837

Kibble T. W. B., Berkshire, F. H., KAaowknn Mnyavikn, Nav. Ek. KpAtng, 2012. Kwbikog
BiBAiou otov ELS0E0: 22695091

Tolykavog X. Kavapng, Etoaywyn otn Oeswpntikn Mnyavikn, EkS. Unibooks, 2017.
Kwbikdc BLBAlou otov ELS0E0: 68402150

. Xatinénuntpiou l., Oswpntikn Mnyavikn, Ekd. Taxoudn, 2013. Kwdikog BiBAlou otov

EUS0&0: 33153244

MpocBeto ASaktiko YAKO

6.

Lanczos C., The Variational Principles of Mechanics, 4th ed., Dover, 1986.

Mabtnpatikny @vowkn 1| 03 | A2 | ECTS 6

Tavuotég: Evvola Tou KapTteolavol TaVUOoTH, TAVUoTEG SeUTePNG, TPITNG, KoL AVWTEPNG
TAENG, HETAOXNUATIOUOL TAVUOTWY, SUASIKO YIVOUEVO, YEVIKEULEVOL TAVUCTEG, YEVIKOL
LETOOXNUOTIOMOL CUVTETAYHEVWY, aVAAAOLOTNTA TAVUOTIKWY £ELOWOEWV. TAVUOTLKA
AAyeBp0, TAVUOTIKN GUOTOAN, avoywyrn O KUPLOUC AEOVEG, TAVUOTIKA avalloilwTta.
Weubotavuotec. Tavuotiky AvaAuon. TUpPola Christoffel, mapdAAnAn petadopd kot
ouvaloiwtn mapaywylon. Edappoyéc amd tn  Oswplo  glaotikdtntag, TNV
udpoduvaplikn, Kal tn OswpnTIKA LNXOVLKD.

Fewpetpie¢ Riemann kat Lorentz: Xwpol Riemann, epomtopeveg Kol gyyuTaTeC
EUKAeldeleg PETPLKEC. TavVUOTIKA Tedia, YewSALOLOKEG KOUTMUAEG KOl YEWOALOLOKEG
OUVTETOYUEVEG. Tavuotng Kapmulotntog Riemann kal aAyeBplkég SLOTNTEG TOU,
TAVUOTAG Kot BaBuwto Ricci, Tautotnteg Bianchi. Eminmedol xwpol kol xwpol pe otabepn)
KOUMUAOTNTA, TOpPAAANAN petadopd, otpedn. KoumuAdotnta o€ n  SLAOTACELG.
Tavuotng Weyl kat tafwvounon Petrov, Stavuopata Killing, cuppetpkol kat péylota
OUMUETPLKOL YWwpoL. EPapuoyE amod Tn Yevikh Bewpla TNG oXETIKOTNTAC.

EMOUNTEG MPOATMALTOUUEVEG YVWOELG: OswpnTikr Mnxavikr, Atadopiky Mewpetpla Twv
KapumuAwy kot Twv Emupavetlwv.

BiBAoypadia

1. ApdBag N., Kapteotavoi Tavuotég, Nav. EkS. Oscooaliag, 2005. Kwdikdg BBAiov otov
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Eudofo: 68392563.

Borisenko A. I, Tarapov |. E., Atavuouartik kat Tavuotikr; AvdAvuon, EkS. @olvtag, 2"
£k6., 2017. Kwbikog BpAiou otov EUSofo: 11173

Lass H., Atavuouartikr kat Tavuotikri AvdAuon, EkS. ®Qolvtag, 2" €ks., 2017. Kw8ikdg
BBAiou otov EUS0E0: 11172

HAwWMouAog E.-A., TouAn - Avdpéou ., Etoaywyn otn Mewuetpia tou Riemann, ExS. Zntn,
1985. Kwdikog BLBAlou otov EVSoEo: 11249.

Np6o0eto ALSAKTIKO YALKO

5.

ApBavitoyewpyog A., lewuetpia MoAdamAotitwy, EAAnViIka Akadnuaikd HAektpovikd
Juyypapuota kat Bondnuarta - AmoBetriplo KadAAumog, 2015.

Abraham R., Marsden J. E., Ratiu T., Manifolds, Tensor Analysis, and Applications,
Springer, 1988.

Bishop R.L., Goldberg S.1., Tensor Analysis on Manifolds, Dover, 1980.

Schutz B. F., Geometrical Methods of Mathematical Physics, Cambridge Univ. Press,
1982.

. O’ Neill B., Semi-Riemannian Geometry - with Applications to Relativity, Academic Press,

1983.

Teviki) Oewplia g ExeTikdtTnTag | ©4 | A0 | ECTS 5

ElWSky Bewpla TNG OYETIKOTNTAG, LETAOXNMOTIONOL Lorentz, xwpoxpovog Minkowski.
Aladopiolpeg TOAAATTAGTNTEG KAl KOUTTUAOG XWPOXPOVOG. TaVUOTEG 08 MOANATTAOTNTEG.
JUpBoAa Christoffel, ouvaAhoiwtn mNAPAYWYOC, HETPIKOG TAVUOTNG, eflowon
YEWSALOLOKNG KAUTIUANG, KAUTTUAGTNTA S161A0TATOU KOl TPLSLACTOTOU XWPEOU.
lewpeTpla Tou TeTpAdLAoTATOU XWpPOoXPOvou. TavuoTng KapmuAotntag Riemann. Apxn
¢ looduvapiag. Neutwvelo 6pLo.

TavuoTng evEpyelag-opunc. NopoL Statpnong kot PeudotavuoTrg EVEPYELAG-OPUNAG.
E€lowoelc meblou Einstein. Evepyelakeég ouvOnkeg. AoBevry Baputika media. KAaoikol
€A\eyyol tnG Mevikng Oewplag TG IXETIKOTNTAG.

Spalplkd OupPEeTpkol Ywpoxpovol. Auon Schwarzschild kat Bewpnua Birkhoff.
MeAavég onég Schwarzschild. Auon Reissner-Nordstrom. XwpoXpovIKEG AVWOALEC.
ALoVIKA CUMUETPLKOL Ywpoxpovol. Auaon Kerr-Newman kol epLloTpePOUEVEG PEAOVEG
oméq. Mewdalolokég og xwpoxpovo Kerr-Newman.

H petpikn Friedmann-Lemaitre-Robertson-Walker.

BopuTtika kOpaTa.

EmOupntég mpoanaltoVUeVe yvwoelg: Aladoplkn Mewpetpla tTwv KopmuAwy Kol Twv
Erudavelwv.

BipAoypadia

1.

Hartle J.B., Baputnta — Ewcaywyn otn levikn Sxetikotnta, Ekd. TUoAa, 2012. Kwdikog
BiBAiou otov ELG0E0: 18548942
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2. Schutz B.F., levikn Zxetikotnta, EkS. TpauAocg, 2007. Kwbikog BLBAiou otov EUdofo: 6236

3. InmUpou N., Ewoaywyn otn levikn Oswpio tng Sxetikotntac, ExkS. optayavng, 1989.

Kwd1koc BLBAlou otov EVS0E0: 32998673
Martin J.L., T'evikn Zyetikotnta, Maven. ExS. Kpntng, 2005. Kwdikdg BiAiov otov
Ev60&o: 279

Npo6o0eto ALSAKTIKO YALKO

Wald, Robert M., General Relativity, 1984, Univ. of Chicago Press, 1984.

Carroll, Sean M., Spacetime and Geometry — An Introduction to General Relativity,
Pearson, 2016.

Sachs R. K., Wu H., General Relativity for Mathematicians, Springer, 1977.

KBavtounyavikni 1| ©3 | A1| ECTS 5

MaBnuoatikrp Sopn tou KBavtopnyavikol ¢oppailopol: Xwpol Hilbert, ypapuikol
TEAEOTEG, SUVAULKEG LETAPANTEC WG TEAEOTEG.

H e€lowon Schrodinger kal n otatlotikn eppnveia tng. NMukvotnta mbavotntag, pevpa
TuOavoTnTAg, AVAPEVOUEVEC TILEC, Bewpnua Ehrenfest.

Apxnl NG afePfaldotntag BEoNnG-opUnG KoL XpOVOU-evEPYELAG, GAyeBpa UeTABeTwWY,
XPOVLKN €EEALEN LECWV TLLWV Kal KAQOLKO OpLo.

TeTpaywVIKA SuVALKA: ALaKPLTO pAaopa Kal SECULEG KATAOTACELS, CUVEXEC DAL,
EniAuon tng e€lowong Schrodinger - appoviKOg TAAAVIWTHG.

EniAuon tng e€iowong Schrodinger - To dtopo Tou uUSpoyovou: IDALPIKA CUMUETPLKES
AUoELg, TUXOLo KEVTPLKO SUVALKO, AUCELG e ywvlakn eEaptnon, duvapké Coulomb,
OKTLVIKEG AVOELG.

Teheotég otpodopung, oAyeBplkn Bewpla otpodopung, dlatrnpnon otpodopuUng oe
KEVTPLKO SUVOULKO.

Atopa oe payvntiko medio: Doawopevo Zeeman, spin Kal Kivnor Tou o€ HOyvnTLKO
nebio, olvBeon otpodopuwy, ahyeBplkn Bewpia tou spin.

Tautoonuo ocwpatidla Kal amayopeutiki apxry tou Pauli, evepyelakég otdaBueg os
atopa Pe TTOAANA NAEKTPOVLOL.

Mpooeyylotikol umtoAoyilopol o€ atopa: Oswpia Statapaxwv, edapuoyn oto GALVOUEVO
Stark.

ErBupnTég MpoanatoUEVEG YVWOELG: Elcaywyr otn auyxpovn Duoikn.

BiBAoypadia

1.

Tpaxavag 2., KBavrounyaviky 1, Mav. EkS. KpAtng, 2009. Kwdkodg BLPAlou otov Evdoko:
268

. TapBakng K., Etcaywyn otnv KBavrounyaviki, Ekd. Leader Books, 2n €k., 2003. Kwdikog

BiBAiou otov EVS0E0: 50659198

. Gasiorowicz S., KBavtikri Quotkrj, Ekd. KAeldaplBuog, 3n €ks., 2015. Kwdikdg BLpAiou

otov Eudofo: 50656332
Griffiths David J., Etoaywyn otnv KBavrounxavikn, Exd. ®ouvtag, 2n £k8., 2017. Kwbikog
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BLBAiou otov EUdoE0: 50657741
Npo6o0eto ALSAKTIKO YALKO

5. Schiff L., Quantum Mechanics, McGraw-Hill, 2nd ed., 1955.
6. Faddeev L.D., Yakubovskii O.A., Lectures on Quantum Mechanics for Mathematics
Students, Amer. Math. Soc., 2009.

Acotpo@uown 1| ©4 | A0 | ECTS 5

e AOTpPOVOULKA Opyava opaATApnong.

e AQUmPOTNTEG KOL UEYEDN QOTEPWVY, QATIOOTACEL OUPOVIWYV CWHUATWY KL CUCTHUOTA
OUVTETAYUEVWVY. ACTPIKN GWTOWPETPLA, SEIKTEC XpWUATOC.

o AOTpLKEG aTHOOPALPEG, OOTPLKA PATUATOOKOTIIA, OXNUATIOUOG KAl Eviach GaoUATIKWY
Vpauuwy, daopatiki taflvopnaon, dStaypaupa Hertzsprung—Russell.

e O HAlog wg aotépag, sowtepilkn doun, eélowon udpootatikng Looppormiag, dtadoon
EVEPYELAG OTO ECWTEPLKO TOU.

¢ HAwaka dpawvopeva, poayvntiko nedio ‘HAlou, nAtakn atpoocdatpa.

¢ HAwko Z0otnua.

¢ Nedbehwpata, CXNUOTIONOG OOTEPWY, ACTPLKA CUAVN.

e [Mapaywyr evEPYELAC OTO ECWTEPLKO TWV ACTEPWV.

e Aopn kat g€EALEN TwV aoTépwy, KUpLa akoAouBia, KAAS0g ylyavtwy, untepkalvodaveig.

e Aeukol vavol, actépeg vetpoviwv-pulsars, pedavég onég, Siokog mpooavénong.

e Aumhol aotépec.

e MetaBAntol aotépeg

BiBAoypadia

1. BapBoyAng X., Zelpadakng |., Etocaywyn otn S0yxpovn Aotpovouia, Ekd. Faptayavn, 2010.
Kwd1koc BLBAiou otov EUdoEo: 2267

2. Shu F., Aotpoouotkn: Aoun kat €E€Aén tou Zuumavrog, T.l, Nav. EkS. Kpntng, 2009.
Kwdwocg BLBAiou otov ELSoEo: 280

3. AAucoavdpakng K., Etoaywyn otnv Aotpoguaotkn, Ekd. Manalnon, 2014. Kwdikog BLpAiou
otov EU60&0: 42022440

4. ympou N., Apxéc Aotpiknc EEEAIENG, ExS. Taptaydvn, 3n k6., 2003. Kwdwog BLBAiou
otov Eudoo: 1611

Np600sto ALSaKTIKO YALKO

5. Carroll B.W., Ostlie D.A., An Introduction to Modern Astrophysics, Pearson, 2nd ed., 2006.

Mabtnpatikn @vowkn I |04 | A0 | ECTS5

o Eloaywyn oTn CUUTTAEKTIKN YEWUETPLO KaL TN YEWUETPLA Poisson.
e Kavovikol petaoyxnuoatiopotl kal aykUAec Poisson.
o JUMMETpieg Kal Oswpnua Noether.
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Mnyxavikr Lagrange kal ebamntopevn Séoun.

Mnxavikry Hamilton kat cuvedantopevn Séoun.

Altavuopatika nedia Hamilton.

Oewplia Hamilton-Jacobi kat MetaBAntég Apaong-Twviag.

Xwpo¢ paocswv, Oswpnua Liouville, kat adtaBoatikd avarloiwTta.
DopuoAiopog Lagrange kot Hamilton yla cuvexn cuotrpata Kot media.

EMOUUNTEG TPOATMAUTOUMEVEG YVWOELG: Ocwpntiky Mnxavikr, Mabnuatiky Quokn |,
Aladopikn Tewpetpla twv KapmuAwv kol twv Empavewwv, Aladopikr lewpetpia
MoAAaAOTATWV.

BiBAoypadia

1.

Goldstein H., Poole Ch. P., Safko J. L., KAaoikny Mnyavikn, EkS. @ouvtag, 3n €k6., 2018.
Kwdkd¢ BLBAlou otov EVSoEo: 77108309
lwavvou M., AmootoAldtog O., Oswpntiki Mnyaviky, Ekd. EK.M.A., 2n €x6., 2007.
Kwdkd¢ BLBAlou otov EVS0E0: 68401837

Np600eto ALSAKTIKO YALKO

3.

Arnold V. |., Mathematical Methods of Classical Mechanics, Springer, 2nd ed., 1989.

4. Marsden J. E., Ratiu T. S., Introduction to Mechanics and Symmetry, Springer, 2nd ed.,

2002.

Spivak M., Physics for Mathematicians - Mechanics |, Publish or Perish, 2010.
Knauf A., Mathematical Physics: Classical Mechanics, Springer, 2018.

Frankel Th., The Geometry of Physics, Cambridge Univ. Press, 3rd ed., 2012.
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MAOHMATA EINIAOTHE AIAAKTIKHEX (EA)

Ynewakég Texyvodoyieg otn Sidackaiia tTwv Mabnpatikowv | 02 | A2 |
ECTS 5

Oeswpntikd mAaiolo. MAeovektnuata kot miBavoi kivéuvol tng xpnong Yndlokwv
TeXVoAoylwv yLa tn StdackoAio Twv Mabnuatikwy. AlGAKTIKEG CUVETTELEC.

EkmatdeuTikO AOYOPIKO ylo ta Mabnuatikd. Aoylopikd OSuvaulkng lewpetpiag.
NAOYLOULKA GUUBOALKOU XELPLOUOU.

EpyaAelakny evopxnotpwon. ALSOKTIKA OEvVAPLO TIOU EVOWMOTWVOUV T Xpnon
Pndlakwy TexVoAoyLwy.

AlepeuvnTIKEG 5POOTNPLOTNTEC.

EdapuoYEG O CUYKEKPLUEVA TIEPLEXOUEVA TWV OXOALKWV MaBnuaTikwv.

O poAog Twv Pndlakwyv Texvoloylwv otn Slapdpdwon LG VEAG EKTTALOEUTIKNAG Kol
KOLWVWVLKNG TIPOYUATIKOTNTOC. ALOKUBEUHATA KoL TIPOOTITIKEG.

BipAoypadia

1.

Kuvnyog,, X., To uadnua tn¢ Aiepevvnong: Maidbaywyikn Aélomoinon twv Ynelakwv
Teyvoloyiwy yia ™ Atdaktikny twv Madnuatikwy, EkS. Ténog, 2011.

. Zohopwvidou, X., Née¢ Tdoelc otnv ekmalSeUTIK) TexvoAoyia: Emolkodoulouog kot

ouyxpova rteptBaAlovra padnong, Ekd. Metaiyuto, 2006.
Koéung, B. I., Eloaywyn oTi¢ eKTTALOEUTIKEG EQAPUOYEG TwV Texyvoloyiwv MNAnpogopiac kat
Twv Emikowvwviwy, Ekd. NEwv Texvoloyuwv, 2004.

ABaktikn 1| O3 | A1 | ECTS5

¢ Baolwkég Bewpieg padbnong:

OUMTEPLPOPLOTIKEG Bewpleg
YVWOTIKEG Bewpleg
KOLVWVLKOTIOALTIOMKEG Bewpleg
avBpWMLOTIKEG Bewpieg

o BaOLKEG £vvoleg 0T ALSAKTIKY Twv MaBnuatikwy:

MaBnuatikr Spaoctnplotnta
ALSAKTIKEG KOTAOTACELG KO KOATOOTACELG TIPOBANUATIOUOU
AlSaKTikd cupBoAato

BiBAoypadia

1. Bigge, M., Shermis, S., Oswpieg uadnonc yia ekmatdeutikoug, ExS. Matdkn, 2012.

2. Mnoogtag, K., Mvwotikég —lpaélakéc Ocwpie¢ Mdadnong kat ZxoAwkny [Mpaktikn: Ot

Jewpiec twv Aebli kat Wygotski, EkS. Atpamog, 2009.

. Aadéppog, M., H moAwtioutk-totopikn Jewplia tou Vygotsky. @iloocopikéc-YuyoAoyikeg-

Mabaywyikég Siaotaoeig, EkS. Atpamog, 2002.
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4. Shunk H., Gswpie¢c Madnong. Mia ekratdeutikn mpooéyyion, Metaiyuto, 2010.
5. Matoayyoupag, I'. H, Oswpie¢ Madnong, EkS. Gutenberg, 1999.

duoco@ia twv Mabnpatikwv | 04 | A0 | ECTS 5

INUOVTIKO HEPOC TOU paBnuatog Ba emikevipwBel oe dUo BEpata BepeAlwdoug onpaciag

otn ¢ocodia Twv pobnuotikwy

e TO MPOPBAnUa Tou ovtoloylkol status Twv pabnuatikwy (YeEVIKOTEPQ, TwV adnpnUEVWV)
OVTOTATWV Kol

e TO EMLOTNUOAOYLKO TIPOBANUO TNG QIMOKINONG KAl TNG €yKUPOTNTAC TNG HABNUATIKAG
yvwong

310 mpwto Bépa Ba peAetnBolv kat Ba avaAuBolv Kpltikd ol Suo PacLKEG Ko

QVTAYWVLOTIKEG Bewproelg Tou TPOoPANUaToG, o (MAATWVIKOG) PEOALOMOG Kal oL IO paAAQYES

Tou, KaBwe kat o NopwaAlopoc, otig motkileg dadopormnolnoelg tou. To {nToUpevo ival n

KPLTLKN KOTavonon tou Babuol otov omolo UTIAPXEL 1 OXL avAyKn OVIOAOYIKAG SECUEUONG

yla Ty Omopén adnpnpévwy oviotnTwy (aplBuwv, cuvaptAoewyY, LBLOTHTWVY KoL OXECEWV

KATT), SNAadn ovTOTATWY TIOU SEV UTIAPXOUV O€ KOBOPLOUEVO XWPO KAl XPOVvo.

Oa mpooeyyiooupe To deUTEPO BEUA OPXLKA E LA CUVOTITIKA Ttapouasiacn twv anoPewv
Twv Epmelplotwy, olpdwva pe toug omoioug kaBe yvwon Paciletal otnv eunelpia. Oa
avaAlooue eniong tnv anoyn Tou KovBeVolovaALopoU OTL OL LaBNUATIKEG TTPOTACELG Elval
OxL ouvIetikég (Baollopeveg otnv sunelpia), ala avaAutikég kal a priori (‘mpoyevéotepeg
KABe sumelpiag) kot 0Tl N GANOeL0 TWV HABNUATIKWY TIPOTACEWV £8paletal o CUUPBACELG
(conventions) xpnong tng padnuatikng yAwooag. Oa e€eTACOUNE EMIONG CUVOTTIKA TNV
KpLtikn tou Meppavol dhdcodou Kavt kal tnv Evwola Tou oUVIETIKOU a priori TIOU ELOAYEL,
KaBw¢ Kot vedTepeg anoPeLg.

Ye 5eUTEPO PEPOC TOU pabnuatog Ba emikevipwOBoU e oTn PEAETN KAl AVAAUOHN TWV EVVOLWY
TOU OUVEYOUC KL TOU QITEPOU OTA POONUATIKA, PE ULlat CUVTOUN OAAG TIEPLEKTIKN LOTOPLKNA
avadpoun. O@a oculntnbel n Sladopad petafld SuvntikoU ameipou (potential infinity) kat
npayuatikov ameipou (actual infinity) kot 8o avaAuBolv mapadofa mou €xouv Slatunwbel
w¢ avtihoyog atn B€on UTAPENG TOU TTPAYUATIKOU QTELpOU.

Oa peletooupe Bépata mou oxetilovral pe dpthocodikég anoelg mou dev adopolv TNV
£YKUPOTNTA TNG LABNUATIKAG YVWOoNE OAAG TNV EYKUPOTNTA TWV HLABNUATIKWYV amodeifswv.
Oa mapouclactel Kpltikd n amoyn twv Kataockevaotikwv Madnpatikwyv (constructive
mathematics) kalL n amokAlon tng amoyPng autAg amd Ta KAAOIKA HaBnuaTika. Oa
oulntnBoulv oL meploplopol Tou eloayovtal and Tou¢ KataokeuooTikoug ota BepéAla Twy
pobnuatikwy (amoppudn tou aflwpatog emAoyng Kol Twv LooSUVALWY Tou) Kal n onpacia
ToUuG.

BiBAoypadia

1. A. Irvine (ed), Philosophy of Mathematics, in Handbook of the Philosophy of Science,
Elsevier 2009.
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2. St. Shapiro, Zkéyewc yia ta Madnuatika - n @ulooopia twv Madnuatikwv, EkS.
MNavemnotnuiov Natpwy, 2006. Kwdikog BLPAiou otov EUdofo: 3230

3. AvanoAwtavog A., Ewoaywyn otn @ulocopia twv Madnuatikwy, EkS. NedpéAn, 1985.
Kwdwog BLBAiou otov ELd0Eo: 10410

4. Lakatos I., Amtodeifelc kat Avaokevec - n Aoyikn g padnuatikic avakaivyng, Ekd.
TpoxaAia, 1996.

Adaktikn Il | @3 | A1 | ECTS5

H Adaktikn Twv MaBnuoTikwyv wg EMIOTNUOVIKO Tedio (amod tnv eotiacn oto mpoBAnua,
£WG OTNV £0TLOON OTO UTIOKELEVO TTou pabaivel kot TEAog otnv eotiacn otnv opada Kat thv
aAAnAenidpaon)
e Ocewpleg yla ta N2 (curricular theories).
* Anoktnon eunelpilag pe Bewpleg Kol aApxXEG yla TNV KATACKEUN TwV Mpoypoppatwy
Ymoudwv (curriculum).
= Kpttiky avaiuon twv Mpoypappdtwy Inouvdwv (m.x. mwg cuvdéovtal He Thv e€ouoia
KalL Tn yvwon)
o AlSaKkTIkA gyxelpidla Twv Madnuatikwyv
e To UALKO otn StdaokaAia Twv Mabnuatikwy (poAog, avamtuén uAkou Tu.X. YndlakoL
XELPATTIKOU UALKOU)
¢ H KoUATOUpa TNC TAENG TWV MaBnuatikwy (NOpUEC KL TIPAKTIKEG)
o Kpitik MaBnuotiky ekmaibeucon ) KOWWVIKEG TIOATIOMLKEG KoL TIOAITIKEG TTOPAUETPOL
otn ddaokaAia Twv Mabnuatikwy.

BiBAoypadia

1. Natpwvng, T. & Inavag, A., SUyxpoves Oswpnoceig kat Epevvee otn Madnuatikn Maideia,
Ekd. Mveupatikdg, 2000.

2. Van de Walle, J.,, Lovin, L. H., Karp, K. S., & Bay-Williams, J. M., MaOnuartika yio to
Anuotiko kat to fuuvaoto, Eks. Aapdavog, 2017.

3. KoAéla, E., MaOnuartika kot oxoAkd UadnUatikd: LOTHUOAOYIKY KOl KOWVWVIOAOYIKN
poocyylon tn¢ uadnuatiknc eknaidbevong, Ekd. EAAHNIKA TPAMMATA, 2006.

4. KoAéla E., Oswpla kot Mpaén otn Atbaokadia twv Madnuatikwv, ExS. Gutenberg, 2017.

5. Kahapaong, ®., MoUtolog-Pévtiog, A., Avausoa oto Mépog kat oto OAo. Avaotoyaotikn
Owkobdounon Madnuatikwv Evvoilwv, EkS. Gutenberg, 2015.

EWwka 0épata Iotopiag kot Pdoco@iag tTwv Madnpatikwv | 04 | A0 |

ECTS 5

JKOMOC TOU HaBnuatog sivol n HeAETn kamowou Bépoatog, to omoio Ba pmopouce va

TIPOEPYXETAL OO omoladnmote epiodo (apyaia 1 kal vewtepn) kal Ba pmopel va emAéyetal

0€ OUVEVWONGON HE TOUuG ¢OLTNTEG. INUOVTIKO OTolyelo tou poabnuatog sival n evepyn

OUMHETOXN TwV GOLTNTWV HECW TIPOUCLACEWV. EvEeilkTikd Oparta propei va eivat:

o MeA£Tn TwV 2Tolxelwv Tou EukAeldn, aflwpatikn Bepeliwon tng Mewpetpiag. To Mpwrto
AuLou tou BiBAiou 1 twv Itoeiwy, xwpig to Méumto Altnua kot n cupPoAr tou OaAn. H
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YewpeTpila Twv NuBayopeiwv: Méumnto Aitnua, NuBayopelo Bewpnua, mapafoin xwpiwv
Kot Fewpetpikr AAyeBpa, acUppetpa pueyédn (Imnaocog), anepn avbudaipeon, mAeupikol
Kot Stapetpikol apBpot (BiBAia 1 kat 2 Twv tolxeiwv). H dhocodia twv Nubayopeiwv
Kol ta Ttapddofa Tou ZNvwvog. IMmokpATng o Xiog Kol TETPAyWVLIOUOC HNVIoKWV.

o OL£VVOLEG TOU QTEIPOU KaL TOU CUVEXOUG KOTA TOV APLOTOTEAN.

e MeAETN TOU £pyou Tou ApXLUndn.

e H «avakahun» tng YmepPoAkng lewpetpiag, to GAOCOPIKO—UABNUATIKO—PUOLKO
MPOBANUA Yyl TV €vvold TOU «XWPOU», UETA TNV Bepeliwon twv Mn EukAeibelwv
lewpetplwy. H aflwpatikn Bepeliwon Twv Mewpetplwyv and tov Hilbert oto mAaiolo g
KAQOLKAG Aroync.

¢ Newton kat Leibniz: ol BepeAlwtég Tou Anelpootikol AoyLopou.

EWikd 0épata AtSaktikng tTwv Madnuatikwv | 04 | A0 | ECTS 5

JKOTOC Tou padnuartog ival n HeA€Tn eldIkwV Bepdtwv AGAKTIKAG TwV MoBnuaTIKWY TToU

€MAEYOVTAL OE CUVEWONOHN WE TOUC GOLTNTEC. INUAVTIKO OTOLXELO TOU pobnpatog ival n

EVEPYN OUMMETOXN TwWV OoltNTWV HECW TOPOUOCLAcEwWY. EVOelkTikd Bfpota eival ta

akoAouBa:

¢ Aflomoinon tng lotoplag twv Mabnuatikwy otn ALSOKTLKN TOUG. AVAAUGH CUYKEKPLUEVWVY
SLOAKTIKWY EVOTATWVY ME Ttapadelypata yla To poAo tng lotopiag tTwv Mabnuatikwy otn
AldakTikn Touc.

o ALSaKTIKA TOU AntelpooTikol AoylopoU: O pOAOG TWV OPLOUWV KAL N ONUACLO TWV OTTTIKWV
avanapootacswv otn SbaokaAia twv Mabnuatikwy. AlSaokaAio evvolwv Kol
BewpnuATwY TOU AMELPOOTIKOU Aoylopol. Ofpata OXETIKA Ue tn StbaokaAio kal Tn
HABnon tng €vvolag Tou oplou, TNC CUVEXELAC, TN TOPAYWYOU, TOU OAOKANPWHATOC.

e Adaktikn NG Mewpetplog: H yewpetpia kat n avtiAngn tou xwpou. H avamrtuén tng
VEWUETPIKNG OKEYNG KAl n onuooia tng omtikomoinong. MaBnon kat SidaockaAia
BaOIKWV YEWUETPLKWY €evvolwv. Ol YEWHETPLIKOL PETOOXNUOTIOMOL WG egpyaleia
SlepelivnNoNng YEWUETPIKWY LOLOTATWY Kol altioAoynong. H pETpNON YEWUETPLKWY
peyebwv (unkog, emudpavela, oykog): Baoikég Slepyaoieg kal o poAog Twv gpyaleiwv. H
VEWUETPIKN amOSelfn, amodelkTIKA oxApaTa HoOnTwv Kot SL8AKTIKEG TPOCEYYioELg
(6ouika kot evvololoylkd otolxeia, Paoikr amodeiktik &€, slkaoia kot anodelen).
Alomoinon xelpamtikwy Kot Pndlakwv epyadeiwv otn Stbaokalia Tng yewpetpiog.

o EmiAuon mpoPAnudtwy Kot poBbnuotikonoinon: EUPETIKEG OTPATNYLKECG, TIEMOLBNOELG KOl
HETAYVWON. AVOAUTIKA Tipoypappata ormoudwv Kol SLOOKTIKOL OTOXOL CXETIKA HE TNV
eniAvon mpoPAnudtwyv. Eidén mpoPAnudtwv. Mabnuatikonoinon - Movtehonoinon.
Awdaktikn Staxeiplon tng Stdaokaliag péow emiluong mpoPAnUATWY: OXESLOOUOC Kal N
Slapdpdwon MpofANUATWY, Eloaywyh Tou TPoBARUATOC O0TNV TAEN, N AUTOVoUn epyacia
Twv pabntwv, n oulitnon otnv Tagn, afloAoynon Twv padntwv. Alebvh mpoypappota
aflohoynong (PISA, TIMMS), n emnihuon TPOPANUATWY OE TIOAUTIOALTIOUIKEG TALELC,
emiAuon mMPoPANUATWY KOl SLEPELVNTIKA LABNON K.A.
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MAOGHMATA EAEYOEPHX EIIIAOTHX
IENIKQN kot TAIAATQI'TKQN I'NQEEQN (ETTIT)

Iotopia twv Mabnpatikwv | ©3 | A0 | ECTS 2

Ta MaBnuatikd otoug TOALTIORoUC tng Meoomotapiag, tng Awyumrtou, tng Kivag, tng
Ivéioc.

Mpwipa EAAnvikad MaBnuoatikd: @aing, MuBaydpelol, Akadnpuia tou NAdtwva, EUKAeldNg
(Ztoela).

Apxundng kot AmoAlwviog. Actpovouia kat MtoAepalog. Nikopaxog, Aldodavrog kalt
MNamnmnog.

Ta MaBnuatikd otov Meoaiwva: Mabnuatikd otov IoAauiko koouo, Ta pabnuatikd otn
Hecalwviky Avon. O poAog tou Bulavtiou otny lotopla Twv Mabnuatikwy.

Ta MaBnuatikd otov MoALTIoUO Twv vkag Kal Twv Maylog.

Ta Mabnuatika otnv Avayévvnon kot otnv MNpwiun Nedtepn Emoxn: H AAyeBpa otnv
Avayévvnon (To €pyo tou Viéte kal tou Stevin). Mpoomntikn, Fewypadia kal vavoutioia,
Actpovopia katl Tplywvopetpia, Aoyaptduot, Kivnuatikn.

MabBnuatikd otov 170 Awwva. AVOAUTIKN YeWUeTpla. Oswpila twv eflowWoswv.
Jtolxelwdng Oswplia miBavotntwy. Oswpla aplBuwy.

MabBnuatika otov 180 Awva. Amnapyxé¢ tou AmelpootikoU Aoylwopou (Newton kal
Leibniz).

MaBnuatika otov 190 Awwva (n emoxn tng £€elbikeuong): Avamrtuén kal avotnpn
BepeAdiwon tou Amelpootikou Aoylopol (Euler kot Lagrange, Cauchy, Riemann,
Weierstrass). Mn EukAeibeleg yewpetpieg (Bolyai, Lobachevsky, Gauss).

BipAoypadia

1.

2. Neypemnoving, B. Qapudkn, lotopia Apyaiwv EAAnvikwv Madnuatikwv, 1.1, 2018.
Kwd1kdc BiBAlou otov EVS0E0: 77112656
Mankiewicz, Richard, lotopia twv Madnuoatikwv. EkS. AAe€avdpeia, 2005.

. Xptotavidng ravvng, Oguata amd tnv lotopia twv Madnuatikwy, Mav. EkS. KpAtng,

2008. Kwdkog BipAlou otov EVS0E0: 535

Struik D. J., Juvontikn lotopia twv Madnuatikwy, EkS. Zaxapomoulog, 1993. Kwbikdg
BiBAiou otov EVS0E0: 13256161

Bashmakova I. G., lotopia twv Apxaiwv EAAnvikwv Madnuatikwy, EkS. Namacwtnpiou,
2014.

Katz V. )., lotopia twv MaSnuatikwv, ITE, Nav. ExS. KpAtng, 2013. Kwdikog BBAiou otov
Eubo&o: 12388495

Heath Th. L., lotopia twv EAAnvikwv Madnuatikwv, T. |-, Kévtpo Epeuvag Emotripng Kot
Ekmaidevonc (K.E.EMN.EK.), 2001.

L. Bunt, P. Jones, J. Bedient, Ot (0TopikéG pile¢c Twv oTolXElWOWY Madnuatikwy,
A.l.Nveupatikog, 1985. Kwdikog BLBAiou otov EUS0Eo: 7968

. van der Waerden B.L., H A@Unvion tn¢ Emiotiung, Nav. EkS. KpAtng, 2007. Kwdikodg

BBAiou otov EUb0E0: 487
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Kowvwviodoyia tng Eknaidsvong | ©2 | A0 | ECTS 2

MEeAETN TNG KOWWVLKAG avloOTNTag oTnV eknaideuon. EmotnuoAoyikn Topn amo tnv onola
TLPOKUTITEL N KowwvioAoyla tng ekmaideuonc. TUOXETION QVAUESO 0T OXOALKN €midoon Kal
TNV KOWWVIKOMOPPWTLKA KOTOywyr Kot TpogAeuon twv pabntpuwv/ntwv. O Bsoudg tou
oxoleiou. Yxéon petall oxoleiou kal kowwviog, oe SleBvr kal eyywpla mapadsiypata.
Yxéon petofl emiboong Kal eyYEVWV LKAVOTATWVY. Evvoleg TG aflokpaTiog Kal Twv (owv
gukalplwy. Oswpia moAtiopikol Kedpolaiou (Bourdieu). Oswpia YAWOOWKWV KwSikwv
(Bernstein). Mapouciaon peBOSwWVY Kal TEXVIKWY TIOU XPNOLUOTIOLOUVTAL CGAUEPO Yla TN
Slepelivnon TwV EKMALSEUTIKWY TIPAKTIKWY 0T OXOAWKN TAEn os clUvdeon pe to avaioya
KOWVWVLKA daLvopeva.

BiBAoypadia

1. Opaykoudakn Avwva, Kowwviodoyia tng eknaidevong, Mamnalnon AEBE, 1985. Kwbikog
BBAiou otov ELS0E0: 30182

2. MapaokevomoUlou-KoAla Eudpoclvn-AAknotn, Aibdokovtac @Aocopia o un
@A 6oo@oug. Kwdikog BLBAiou otov EUdogo: 59362953

3. NwoAdou Zoulavva-Mapla, Oswpntikd INTRUOTA OTNV KOWwVioAoyia TnG ekmaideuong.
Kwbikdc BLBAlou otov EUS0E0: 31627

4. NoBa-KaAtoouvn Xplotiva, Kotvwviodoyia tng eknaibeuonc, ExS. I. Aapdavog O.E, 2010.
Kwd&kdc BLBAlou otov EdoEo: 31712

Fevuen Madaywykt) | ©2 | A0 | ECTS 2

MetaBaon and tv Nadaywylkn otig Emotiueg tng aywyng. EEEAEN Twv emoTUWY TG
aywyng oto dLebvr) xwpo kat otnv EAAGSa. H épeuva 0TOV XWPO TWV EMLOTNLWY TNG AYWYNG.
ETotnUovIKA epyoAela KOl €PEUVNTIKEG TPOOMTIKEC. Mapadelypoata epeuvwy, TOLKIAOL
mapdyovteg mou kabopilouv tnv €peuva, avadopd o OXETIKA Kelpeva, avadopd o€ TOAU-
ETLOTNOVIKO XOPOKTNPO TOU CUYKEKPLUEVOU ETILOTNOVIKOU OVTLKELWEVOU. ETloKOmnon Twy
TALSOYWYLKWY PEUUATWY KOl TNG oTadlakng toug eEEAENG amo TG apxeg Tou 2000 alwva
£WC TG PEPeC pag (kivnua NEag Aywyng, Dewey, Montessori, Freinet, Neill). E€EAEN NG
natdaywylkng okéPng otnv EAAAdSO kol ta {NTAMATA TIOU OmooXOAnoov toug EAANVeG
nadaywyoug (MAnvog, AeApoulog, ekMOLOEUTIKA TIPOYPAUUATA, KPLTIKN Toldaywyikn,
SlamoALtlopikn ekmaidevon).

BipAoypadia

1. Matoayyoupag HAlag T., Xatlnyswpyiou Mavvng MNatdaywyiko-6ibaktika A’': Eicaywyn
otic emotnuec the moadaywyiknc. Kwdikodg BLBAiou atov EUdofo: 31937

2. MapaokevomoUlou-KoAAla Eudpoclvn-AAknotn, Aiddokovtag @Ulocopia os un
PLAoco@ouc. Kwdikog BiBAiou otov EUS0Eo: 59362953
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3.

lwavvng E. Mupywrtakng, Ewoaywyn otnv Mowbaywyiky Emiotiun. Kwdikog BLBAiou otov
EVS0E0: 12473595

droco@ia twv Emotnuwv | 03 | A0 | ECTS 2

Aldkplon HeTafl TemoiBnong Kot yvwong. EUmelpikn Kal avaAuTikn yvwaon. H yvwon wg
altloAoynuévn nemnoibnon.

To MPOBANUA TNG EYKUPOTNTAG TNG EMLOTNUOVIKAG YWWoNG. Emotnuovikég Bewpieg ka
nipoBAEPeLs. NeomolTIBLOHOG (AOYLIKOC BETIKIOUOG, AOYLIKOC EUMELPLOMOG) KAl n apXh TNG
(melpapatikig) emaAnBsuowpdtntag. H avtidpaon tou Popper kot n apxn NG
StaeuouotTntoc.

H «Aopn Twv EMIOTNUOVIKWY EMavVacTdoswv» tou Kuhn kot n auBAuven tng dtodopdg
LETAEL yvwong oTIC DETIKEG EMIOTAIEG KL OTLG EMIOTAKEG TOU avBpwrou. H évvola tou
MNapadeiypatog kat tng Kavovikng Emotiung. H €évvola TOU  «aOUUETPOU»
(incommensurability) petaft avraywviotikwy Napadstypdtwy. H oAhayn Napadsiypatog
w¢ petactpodn nenoibnonc.

H petplaopévn avtilndn tou Lakatos. TkAnpO¢ MuUpAvaC Kol TTPOOTOTEVUTIKA {wvn €VOC
EpguvnTtikoU MpoypaupaTog KoL 0 POAOC TOUG OTNV ETLOTNHUOVLKN €EEALEN.

OL amoyelg tou Feyerabend yla pla «avapykn motnuoloyia», n €vvola tng avil-
enaywyng (counter-induction) kat n evavtiwon otn pébodo.

To mpoBAnUa TG TPOOSOU OTNV EMLOTA N KAl N avaAucn Tou amnd tov Laudan.

H évvola tng ¢uoikng emiloyng kat n petadopd tng oe BEpata emotnuoloyiog. H
e€eAKTIKN emLoTnoAoyia Tou Toulmin.

BiBAoypadia

1.

Chalmers A. F., Tt eivat auto mou to Aéue Emiotnun, 1n €ké. , 2009. Kwbdikog BLBAlou otov
Eubo€o: 548

2. Thomas Kuhn, H Aoun twv Emiotnuovikwy Enavaoctacewy, EkS. Zuyxpova O<pata, 2008.

. Paul Feyerabend, Evavria otn MéSobo, EkS. ZUyxpova O¢uata, 2006.

Salmon M.H., Earman J., Glymour C., Lennox J.G., Machamer P., McGuire J.E., Norton J.D.,
Salmon W.C., Schaffner K.F., Etoaywyn otn @ilocopia tne Emtotiung, Nav. Ekd. KpAtng,
2007. Kwdwkog BLBAlou otov Eudoto: 577

Imre Lakatos, The Methodology of Scientific Research Programmes, Cambridge University
Press, 1978.

Larry Laudan, Progress and its Problems: Towards a theory of scientific growth, University
of California Press, 1978.

. Stephen Toulmin, Human Understanding, Oxford University Press, 1972.

Exmtai8evtiki) A§loAdynon | 02 | A0 | ECTS 2

Baolwkeég apxeég aflohoynong. Aviikeipeva, okomol kat kputipla afloAoynong. Movtéha
aflohoynong. AELLOAOYNOoNn EKMALSEUTIKWY TPOYPOUUATWY, Mobnotakol UAkoU Kol
ekmaldeutikol. ALoAoynon emidoong padntr). Baoikol tumol kot Asettoupyieg afloAdynong.
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Ixeblaopog Aokipaotwv Afloddynong. BaBuoAoynon kat Avatpododotnon. Avaluon Kal
Epunvela Amoteheopdtwv. Booiwkn Xtatiotiky Emefepyacia. EVaANQKTIKEG HOPPEC
A&lohoynong. Aflomoinon Exknaldeutikwy Texvoloylwy otnv AfloAdynon tng Enidoonc.

BiBAloypadia

1. Oosterhoof Albert, Exnatbeutiky AéloAdynon - Ano tny Jewpia otnv mpaén. Kwdikog
BBAiou otov EVS0E0: 16659

2. KadAng Ax., Xaviwtakng N., Exmaidevtikn) aétoAdynon. Kwdikog BipAiou otov Eudoto:
50662505

Np6o0sto ALSaKTIKO YALKO

3. MetpomovAou O., Kaoudtn A., PETAANG 2., SUYXPOVEG UOPPEG EKTTALOEUTIKNG aéloAdynong
ue alonoinon ekmatSeuTikwv Teyvodoytwyv. Kwdikodg BiBAiouv otov ELSoo: 320015

F'vwotkn Puyodroyla kat ekmardevtikn mpaén | ©4 | A0 | ECTS 2

To HABNUO EVIACOETAL OTOV KUKAO TWV HaBnudtwy ultodopung. Ztoxog eival va yvwploouv ot
doltntéc to Hoviédo emefepyaciag twv TANpodoplwy, To omoio amoteAel Kupiapyo
BewpnTikO Kal gpeuvnTkO moapadelypa tng Mvwotikng Wuxoloyiog Uotepa amo tnv
enidpaon Katd KUplo AOYo TNG EMOTAMNG TWV NAEKTPOVIKWVY UToAoylotwv. H UAn tou
pabnuatog kaAumrtel: Mia elocaywylkn avadopd otn yvwotikn PuxoAoyia Kol 6To HOVTEAO
enefepyaciag twv mAnpodoplwyv. EmumtAéov, n peAETn Twv BACEWV TNG CUUTEPLPOPAS
oUVOUATETOL LE TO QVTIKEIUEVO TNCG YVWOTIKAG Puxoloyiog. Akoua, o dpoltnTAg Kaleitol va
HEAETNOEL TA AEITOUPYIKA cUOTHOTA TOU avBpwrivou eykedpdlou Téco o BewpnTikd 600
KOl O€ TIPOKTLKO eTtinedo KaBwG Kol TOV TPOTO MoV oUTA enefepyalovtal, amokwSIKomoLouv
Kal armoBnkelouv KaAutepa tLg mAnpodopleg. Emiong otn cUyKEKPLUEVN EVOTNTO EVIACOETOL
KOl 0 EVTOTILOMOC KAl N KAAALEPYELA TWV AVWTEPWVY YVWOTLKWV AELTOUPYLWV, OTIwE N Labnon,
n mpoooxn, Ta Kivntpo, n Swadilkaocia emiluong MPOPANUATWY KoL OL HETOYVWOTLKES
LKAVOTNTEC KE OTOXO TNV BeATiWon TWV OTPATNYIKWY UEAETNG TWV HOONTWV KoL TV oVAmTuén
NG KPLTIKAG TOUG OKEYNC.

BiBAoypadia

1. KoA\adng Ep., Mvwotikn Wuyoldoyia, Nvwotiky Nevupoemiotiun kot Ekrtaubeutikn Mopdén,
(t. A"). Kwdikog BLpAlou otov ELSoEo: 6541

2. Elliott Stephen N., Kratochwill Thomas R., Littlefield-Cook Joan, Travers John F,,
Exmtatbeutikn Yuyoloyia. Kwdikog BLPAiou otov EUSogo: 31369

E€sliktikn Puyoloyia | ©4 | AO | ECTS 2
H UAn tou paBnuartog kaAumrel: Ta avamtuélokd otadla tou matdlov, to Pacikd HOVIEAQ

Habnong, tnv avamtuén TNG OMTIKNG KOL OKOUOTIKAG 080U amoktnong tng yvwong, T
OUUBOAN TWV PHETWTTLALWY KaL TIPOPETWILALWY AoBwV ot Habnon, tnv avamtuén deflotntwy
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oUuAAoyLlopoU, TNV aVvAAuon Tou POAOU TG avaloyiag otn Ladnon Héow TNG avamtuéng Twy
VEUPWVLIKWY SIKTUWV HE OTOXO TNV avénon TG LABnaong Kot TG amouvnOveLUong Kabwg Kal
gpeuvnTikd  Oebopéva  amd  nAEKTPOPUGCLOAOYLKEG  TEXVIKEC  afloAoynong  tng
enaveknaideuong tng eykedalikng Spactnplotntag.

BiBAoypadia

1. Lightfoot Cynthia, Cole Michael, Cole Sheila R., H avamtuén twv maibiwv. Kwdikog
BBAiou otov EVS0E0: 12586223

2. Feldman S. Robert - MnieleBéykng HAlag (emu.), EéeAwktikn YuyoAoyia — (Topog eviaiog).
Kwd1kdc BLBAlou otov EVS0E0: 12589457

Ewcaywyn otig Mabnowakég AvokoAieg: Aitia kal mapepfacel o6to

TAQLO10 TNG 6XO0ALKTG TaEng | @4 | AO | ECTS 2

To pABnua evidocostal otov KUKAO Tn¢ EWSWKAC ALSAKTIKAG. BaolkOG oTdX0¢ TNG
OUYKEKPLUEVNG EVOTNTAG €lval N apoxr oTo GoLTnNTH TWV YVWOoeWV Tou Ba Tou emitpeouy
va avayvwpllel kat va aflohoyel ti¢c Mabnolakég AuokoAieg maldlwy péoa oto neplBailov
NG OXOALKNG TAENG KAl N Mpocapuoyn tng dL8aokaAlag Tou oTlG SLOAKTIKEG QVAYKEG TNG
OUYKEKPLUEVNG opadog matdtwv. H UANn Ttou paBnuatog KoAUTTEL: TIC OUYXPOVEG
Neupouyohoyikég MMpooeyyloslg twv artiwv twv Mabnolakwv AvokoAwwv. Emiong,
arotelel plo slwcaywyn ota Slayvwotikd kpleipla tng AvoAs€iag, tng Auoypadlag, Tng
AuvoopBoypadiag, t™ng Auvcaplbunoiag, tng Awatopoaxic EMewpatikng Mpoocoxng —
YIEPKVNTIKOTNTOG KOL TWV KOWWVLIKOOUYKLVNOLOKwY Slatapaywyv. EnMutAéov, mapéxel otoug
dottntéc oxedla SidookaAiog kal eEelSIKEUUEVEG TIPOKTIKEG TtApEUPacng yla maldld pe
MaBnolakég AuokoAisg.

BiBAoypadia

1. PAya Avaotooia - BaAevtivn, Zuyolpng X. NikoAaog, Wuyokowvwvikée - KAWVIKEC Ko
Neupoyuyodoyikéc MapeuBaoeic os Atoua ue ElSikég Avaykes. Kwdikog BiBAlou otov
Eubo&o: 68376536

2. Kwvotavtivou, M., Koouibou, M., Neupoyuyxodoyia twv padnotakwv Siatapoywv.
Kw&kdc BLBAlou otov EUS0E0: 12810070

3. Kandel, E. R., Schwartz, J. H., Jessell, T. M., Neupoeniotiun kot Zuunepipopd. Kwbikog
BBAiou otov ELS0E0: 467
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Mpaktikn Aoknon Adackaiiag Madnpatikwv Evottwy | ©0 | EO | ECTS
5

IKOMOG TOU MaBApatog eival va TPOSTOWAoeL T ¢oltnTpleq/nTég va Suvavtal va

ouvb£ouv Tn Bewpla pe TNV MPAgn, LECW TOU oXedLACGUOU Kal TNG UAOTIOINONG S18A0KAALWY
og oxoAela tng AsutepoBabuLag ekmaideuong.
Meplexouevo:

Tpiwpec cuvavtioelg tng/Tou Alddokouoag/ovta Ue TIC poLTATPLES/NTEG.

e Mwa efbdouada (touldaylotov) mapakoAouBbnon plag oXOAlKNG TAENG Kal Kataypadn
TOPATNPNOEWV LECW CUYKEKPLUEVWVY TIPWTOKOAWV.

¢ Avatpododotnon.

o Jxedloopog StdackaAiag plag evotntag n onoia Ba mapouctaletal otnv OAoOUEAELQL.

o Mpaypatonoinon eBdopadiaiwv Stdackailwy.

o EkBeon.

¢ Napadoon TeAkng epyaoiog.
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MAOHMATA ZENHX F'AQXXAXY

AyyAk&I | ©3 | AO | ECTS 4

OL OTOXOL TWV HABNUATWY AYYAKWY ylo YEVIKOUE aKadNUAIKoUug oKoToug adopolV ekelveg
TIC ETUKOWVWVLIOKEG Se€LOTNTEC OoTa AyYALKQ, OL OTtoleC amaltouvtal yio AOyoug ormoudwv os
enmionua eKMALSEUTIKA cuoTUATA. To UAKO TOU CUYKEKPLUEVOU HABAUATOG EMLKEVTPWVETAL
oe 8e€lotTnNTeG OoMoUdnG ota AyyALKA KOL TILO CUYKEKPLUEVA OTOXEVEL otnv €€AoKNON Kal
efolkelwon twv poltntwv pe éva gupl dacpa akadnuaikol Asflloylou kal pe Se€LOTNTEG
KOl OTPATNYLKEG KaTAVONong yparmtol Kat tpodoptkol Adyou. Auto mipayuaTtornoleital péoa
ard To Xpron auBevikwv Kelpévwy Kal tnv avantuén cuvbualopsvwv dsflotntwy. To
pHaBnua mapéxel €olkeiwon pe S€LotNTEC OMOUBAG OMWG N Katavonon Slalé€swy Kot n
ANUN onuelwoswv oAAG ETLKEVTPWVETAL KUPLWC OTLG S£ELOTNTEG KATAVONONG OKASNUATKOU
AOyou Onw¢ n katoavonon akadnuaikwyv apBpwv Kal KEWWEVWY, N evioxuon twv deflotnTwy
HUVALNG KOL OTPOTNYLKWVY HABNoNG, N amocadnvion tng ECWTEPLKNG SOUNG TWV KELUEVWY,
KaBw¢ Kal n aoknon xpnong akadnuaikol Asglloylou Kol akaSNUOIKWY YPOUUOTIKWY
Sopwv. Ta pabnuata £xouv oxedlaotel kal avamtuyBel yia doltnteg OTikwy Emotnuwy Kat
ETUKEVIPWVOVTOL OE YEVIKA oakadnuaikd Bépata péoa amd akadnuaikd Keipeva, Bivteo,
lotooeAibec oMA kol Keipeva Kot opthieg ekAaikeupévou emiotnuovikol/akadnuaikol
AOYOU OTa YVWOTIKA Media Twv MabnuaTtikwy Kot TwV EhopUOYwY TOUG.

BiBAoypadia

1. Katsampoxaki Hodgetts Kallia, Hatzitheodoridou Eleftheria, Academic English for
Mathematics, EKAOZEIZ AIZITMA IKE, first edition, 2018. Kw6ékdg BLBAlov otov EUSofo:
77118728.

2. Aavouong lewpylog, Evans Frank, English for Mathematics, Ziitn MNehayia & Zia I.K.E.
first edition 2002. Kwdikdg BLBAiov otov ELS0E0: 10944.

3. McCormack Joan and Slaght John, Extended Writing & Research Skills, first edition,
2012, EKAOZEIZ: Mniétong, Kwdikodg otov EVS0E0: 59395876.

AyyAw&II | ©3 | AO | ECTS 4

OL OoTOXOL TWV HABNUATWY AYYALKWY ylo YEVIKOUE aKadNUAIkoUug okomoug adopolV ekeiveg
TLG ETUKOLWVWVLAKEG Se€LOTNTEC oTa AyYALKA, OL oToleg amattouvtal yla Aoyoug omoudwy o€
enionua eKMALSEUTIKA CUOTHMOTA. TO CUYKEKPLUEVO HABNUO ETILKEVTIPWVETAL O€ ELOTNTEG
omoudn ¢ ota AyYALKA KaL TILO GUYKEKPLUEVOL OTOXEVEL OTNV AVATTTUEN SEELOTATWYV TTAPAywWYNG
ypamtoU Kal mpodoplkol Adyou otnv AyyAlkn avaykaieg yla to akadnuaiko meptBaiiov.
210 pabnua Sivetal éudaon téoo otnv mapaywyn Sltapopwy 6WV ypamtol akadnuaikou
Aoyou (mepiAnPn clVTOHWY akadnUaikwy KeLEvwy, apddpaacn, meplypadn ypodpnuatwy
kot Slaypappdtwy, oclvBeon WOewv Kal emiXelpnuatoloyiag kobwg Kot n mapaywyn
OUVTOUWYV akaSnUAlkwVY KeWWEVWY) aAAd kat otn Stadikacio mapaywyng tTou péoa amod tn
XPNon KatdAAnAwv otpatnylkwyv Kot Stadlkaolwy. IKomoc tou padnuotog autol eival,
mapdMnAa pe tnv avamtuén Ss€lottwy mopaywyng ypamtol Adyou, vo. ELCAYEL TOUC
doltntéc otIg BaoLKES apXEG TTPODOPLKWV TIOPOUGCLACEWY OTOV aKASNUAIKO XWwpo, Héoa amd
NV OovAAUCn OUOEVTIKWY OUIAWY EUTIELPWY OUIANTWVY KoL TN XPAON auBevikwv
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OMOCTIAOUATWY OAAG KAl TNV TIPAKTIK €EAOKNON TOUG Of TPAYUATIK TEPloTACN
emkowwviag. OAa TO TmapOMAVW TPAYUATONMOOUVTIAL PEoa amd T avamtuén
ouvbualopevwy SeflothTwy Kal Tn Xprnon aubevtikou UALKOU amd Ta yVWOoTIKA media Twy
MaOnpaTKwy Kot Twv GAPUOYWY TOUC.

BipAoypadia

1. Katsampoxaki Hodgetts Kallia, Hatzitheodoridou Eleftheria, Academic English for
Mathematics, EKAOZEIZ AIZITMA IKE, first edition, 2018. Kwékog BLBAlov otov EUSofo:
77118728.

2. Aavouoncg lewpylog, Evans Frank, English for Mathematics, Zritn Nehayia & o |LK.E.
first edition 2002. Kwbékog BiLpAlou otov EUS0Eo: 10944,

3. Mahili Ifigenia, Public Speaking for University Students: Principles and Practice, second
edition, 2015, Kwéwkog BLPAlou otov EUS0Eo: 50659873.
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